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PREFACE 

This report describes the development and application of a vehicle 

emissions and fuel consumption model for mixed traffic at intersections 

called TEXAS-II. Momentary speed, acceleration, and position information 

from a modified version of the TEXAS Model for Intersection Traffic is used 

in TEXAS-II as input to the embedded EPA Modal Analysis Model to estimate 

emissions and fuel consumption for light-duty vehicles. A new model, which 

was developed around diesel and gasoline engine data provided by Southwest 

Research Institute, estimates these factors for heavy-duty vehicles. Initial 

work on the new model was performed by Hsin-Hsing Wu and Pramod Athalye in 

1980 and further development was done by Charlambos Simeonidis and Steve 

Beckel in 1981. 

This study, dealing primarily with improved techniques for estimating 

vehicle emissions sources at intersections, was part of a coordinated 

research project to identify air pollution problems at intersections. The 

field monitoring and dispersion modeling portion of the work was performed by 

the Chemical Engineering Department and the Texas Transportation Institute at 

Texas A&M University under the supervision of Dr. J. A. Bullin and is 

described in Research Report 250-2F. Rod Moe coordinated the overall 

research study and represented the Texas State Department of Highways and 

Public Transportation with technical expertise and administrative support. 

Mrs. Candace Gloyd handled the word processing for the report manuscript. 
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SUMMARY 

High concentrations of vehicular emissions at road intersections are a 

health-related issue of concern, and the associated fuel consumption is a 

matter of 

simulation 

continuing economic interest. 

model called TEXAS-II was 

For use in this study, a computer 

developed at the Center for 

Transportation Research, The University of Texas at Austin, to estimate with 

respect to time and location the source of carbon monoxide, hydrocarbon, and 

oxides of nitrogen emissions as well as the amount of fuel consumed by 

individually-characterized vehicles as they pass through an intersection 

environment which can be described accurately in terms of its geometric 

features, traffic control, and traffic stream characteristics. 

The TEXAS-II simulation model was run approximately 300 times in a 

series of experiments designed to obtain quantitative estimates of the 

effects of various traffic and intersection factors on emissions, fuel 

consumption, traffic delays, and queue lengths. The resulting data were 

utilized to build predictive models for emissions and fuel consumption at 

intersections. The factors which were used for simulating the intersection 

environment were (1) intersection size, (2) presence or absence of a special 

left-turn lane, (3) pretimed signal control, (4) full-actuated signal 

control, (5) all-way stop-sign control, (6) traffic volume, (7) left turns, 

and (8) heavy-duty vehicles. 

Traffic engineers and transportation planners can utilize the results of 

this study in one of three ways. First, the predictive models can be applied 

to calculate the expected source of emissions, fuel consumption, and traffic 

performance parameters for any intersection situation that was included in 

v 
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the range of simulated conditions. Second, a series of tables can be used 

for convenient look-up of these values, or finally, the TEXAS-II computer 

simulation program can be run to obtain detailed data concerning any specific 

intersection environment of practical interest. The values thus obtained can 

serve as a basis for further emission dispersion studies or for direct 

comparison of the effects of various intersection features on emission 

sources, fuel consumption, vehicular delay, and queue lengths. 



IMPLEMENTATION STATEMENT 

A set of tables, based on an extensive series of simulation experiments, 

is presented for direct look-up of quantitative values for carbon monoxide, 

hydrocarbons, and oxides of nitrogen vehicle emission sources as well as fuel 

consumption per fifteen minutes at signalized 

traffic. Various geometric, traffic, and 

intersections carrying mixed 

signal timing conditions are 

included, and the tabular values may be used conveniently for evaluating and 

comparing the effects of these factors for the overall intersection area or 

for each intersection approach over a wide range of practical conditions. 

Multi-term predictive models are provided for computing intermediate values 

for conditions within the range of signalized intersection environments 

simulated in the experiments. TEXAS-II, a new computer simulation model 

which incorporates EPA's Modal Analysis Model for light-duty vehicle 

emissions and fuel consumption estimates along with a heavy-duty vehicle 

model developed in the study, can be run to evaluate quantitatively emissions 

and fuel consumption for any practical geometric, traffic control (signals, 

signs, or uncontrolled), and traffic mix environment of specific interest. 

Output from the models is presented for buckets or segments along each lane, 

for each approach, for the intersection proper, and for the overall 

intersection system during a specified time interval in a tabular format 

suitable for direct interpretation or for subsequent use with a dispersion 

model. This quantitative information is especially useful for identifying 

existing problem intersections and for evaluating practicable alternative 

solutions. 

vii 



!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
"#$%!&'()!*)&+',)%!'-!$-.)-.$/-'++0!1+'-2!&'()!$-!.#)!/*$($-'+3!

44!5"6!7$1*'*0!8$($.$9'.$/-!")':!



PREFACE 

SUMMARY • 

IMPLEMENTATION STATEHENT 

CHAPTER 1. INTRODUCTION 

PROBLEM STATEMENT 

TABLE OF CONTENTS 

BACKGROUND AND SIGNIFICANCE OF STUDY 
STUDY TECHNIQUES FOR EXPERIMENT DESIGN 
ORGANIZATION OF THE STUDY . . . . 

CHAPTER 2. FACTORS INCLUDED IN THE SIMULATION EXPERIMENT. 

SELECTING FACTORS FOR THE EXPERIMENT . . . 
INTERSECTION GEOMETRICS . . . . . . • • . . 
TRAFFIC CONTROL AT ISOLATED INTERSECTIONS 
TRAFFIC STREAM CFARACTERSTICS 
SUHMARY . . . . . . . . . . . • . . . . . . . 

iii 

v 

vii 

1 

1 
4 
9 

10 

13 

13 
15 
19 
24 
35 

CHAPTER 3. EXPERIMENTAL DESIGN FOR DLVELOPMENT OF PREDICTION MODELS 37 

STATISTICAL TECHNIQUES USED FOR DESIGN OF EXPERIMENTS 
ANALYSIS OF VARIANCE . . . . . . . . . . . . . . . 
FRACTIONAL REPLICATION DESIGN . . • . . . . . • . 
VARIANCE REDICTION BY BLOCKING WITH COMMON STREAMS 
SUMMARY . . . . . . . . . . . . . . 

CHAPTER 4. TEXAS-II - A SIMULATION MODEL FOR PREDICTING VEHICLE 
EMISSIONS AND FUEL CONSUMPTION AT AN INTERSECTION . . . . 

STRUCTURE OF THE SIMULATION MODEL 
THE TEXAS MODEL FOR INTERSECTION TRAFFIC . . . . . 
EMISSION PROCESSOR FOR TEXAS-II .. . . . . . . . 
EFFECT OF START-UP AND SIMULATION TIME ON MODEL RESULTS 
SUMMARY . . . . . . . . . . . . . . . . . . . 

CHAPTER 5. EXPERIMENT DESIGN AND RESULTS FOR TWO-PHASE, 
PRETIMED SIGNALIZED INTERSECTIONS 

DESIGN OF EXPERIMENT . . . . . . . • 
APPLICATION OF ANALYSIS OF VARIANCE 
SIGNIFICANT EFFECTS AND THE PREDICTIVE MODELS 
SUMMARY . . . • . . . . . . . . 
WORKING EXAMPLES . . . • . . . . 
COMPARISONS WITH RELATED STUDIES . 

ix 

37 
38 
44 
49 
51 

55 

55 
56 
60 
72 
73 

75 

75 
88 

100 
117 
118 
122 



x 

CHAPTER 6. EXPERIMENT DESIGNS AND RESULTS FOR THE TWO-PHASE 
FULL-ACTUATED SIGNALIZED INTERSECTIONS AND THE ALL-WAY 
STOP-SIGN-CONTROLLED INTERSECTION . . . • 129 

DESIGN OF EXPERIMENTS .• . • . . . . . • 129 
ANALYSIS OF VARIANCE AND PREDICTIVE MODELS 134 
EFFECTS OF FACTORS IN THE FULL-ACTUATED SIGNAL EXPERIMENT 136 
EFFECTS OF FACTORS IN THE STOP-SIGN EXPERIMENT 138 
MEASURES OF PREDICTABILITY AND PREDICTIVE MODELS . . . . . . 139 
COMPARISON BETWEEN THE INFLUENCE OF PRETIMED SIGNALS 

AND FULL-ACTUATED SIGNALS ON VEHICLE EMISSIONS 
AND FUEL CONSUMPTION . • . . . . . . . . . • . • . . • • . . . 142 

CO~WARISON BETWEEN ALL-WAY STOP-SIGN, PRETIMED SIGNALS 
AND FULL-ACTUATED SIGNALS CONTROL ON VEHICLE 
EMISSIONS AND FUEL CONSUMPTION • • . • • • 146 

CHAPTER 7. SUMMARY, CONCLUSIONS, AND RECOMME~IDATIONS . 

SUMMARY . . . . • . . . 
CONCLUS IONS 
RECOMMENDA TrONS 

REFERENCES 

APPENDIX A. CONFIGURATIONS OF THE NINE SELECTED INTERSECTION 

149 

149 
1S3 
156 

157 

GEOHETRIES . . .• . • • • • . • . . . . . • . • . . . . . 163 

APPENDIX B. RESULTS OF TWO-STAGE REGRESSION WITH LINEAR-DEPE~IDENT 
VARIABLES FOR THE FIFTY-EIGHT RESPONSES IN THE MAJOR EXPERIMENT . . 167 

APPENDIX C. F-TEST STATISTICS OF SIGNIFICANCE FOR THE FIFTY-EIGHT 
RESPONSES IN THE MAJOR EXPERIMENT . . . . . . . . . . . • . . . . . 171 

APPENDIX D. PREDICTIVE MODELS OF THE FIFTY-EIGHT RESPONSES OBSERVED 
IN THE MAJOR EXPERIMENT . . . . . . . . . . . . . . . . . 177 

APPENDIX E. PREDICTED VALUES OF DELAY, EMISSIONS, AND FUEL FLOW 
IN FIFTEEN MINUTES FOR THE OVERALL INTERSECTION SYSTEM 
CONTROLLED BY PRETIMED SIGNALS . . . . . . . . . . • . •• .... 187 

APPENDIX F. PREDICTED VALUES OF DELAY, QUEUE LENGTH, EMISSIONS 
AND FUEL FLOW IN FIFTEEN MINUTES FOR INBOUND INTERSECTION 
APPROACHES CONTROLLED BY PRETIMED SIGNALS . . . . . . • • . . • . . 235 

APPENDIX G. TESTS OF ASSUMED NORMALITY AND CONSTANT VARIANCE 
FOR USE IN ANOVA • . • . . . • . . . . . . . . • • . . . . . . 291 

APPENDIX H. DEVELOPMENT OF EMISSIONS AND FUEL CONSlMPTION MODELS 
FOR HEAVY-DUTY VEHICLES . . . . . . . . 

APPENDIX I. FIELD DATA COLLECTION AND USAGE 

299 

327 



CHAPTER 1. INTRODUCTION 

PROBLEM STATEMENT 

Vehicle emissions and fuel consumption at or near street intersections 

are usually higher than on other street segments because the intersection 

frequently causes vehicles to slow, stand, and accelerate. Pollutants 

emitted from vehicles in the vicinity of intersections can sometimes 

accumulate at certain points, and concentrations in the air can make 

occupancy of these areas potentially dangerous to human health. Excessive 

fuel consumption at intersections is also a major concern in traffic 

engineering and in transportation economics as it relates to the conservation 

of energy. 

A practical means of estimating both the vehicle pollutants and fuel 

consumption near intersections in quantitative terms is needed. Existing and 

potential locations with excessive emissions and fuel consumption need to be 

identified so that appropriate remedial and preventative measures can be 

programmed. 

Among the various emitted pollutants, carbon monoxide (CO), hydrocarbons 

(HC), and oxides of nitrogen (NOx) are of most concern. Carbon monoxide is 

so toxic that it can cause death within minutes in high concentrations. 

Hydrocarbons, in the gaseous form, combine with oxides of nitrogen in the 

presence of sunlight to form photochemical smog. Smog frequently causes 

watering and burning of the eyes and adversely affects the human respiratory 

system, especially of those persons in marginal physical condition. Oxides 

of nitrogen tend to combine with the hemoglobin in the blood and react with 

moisture in the lungs to form dilute nitric acid. Even when the amounts of 
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NOx are minute, the effect on the human body is cumulative and therefore 

undesirable after a long period of time [Ref 1]. HC and NOx, which sometimes 

react in the atmosphere, can form oxidants and thus are difficult, if not 

impossible, to monitor accurately with existing equipment and sampling 

methods. Only CO concentrations can be measured practically by field 

techniques at this time. 

In order to predict the vehicle generated pollutant concentrations which 

might exist at any selected location on or adjacent to a roadway, the source 

of emissions must first be estimated. Vehicle source emissions can be 

characterized by a time-dependent instantaneous rate with respect to location 

along the roadway. The type and the amount of pollutants emitted from any 

vehicle traveling along the roadway actually depend on the vehicle type, its 

condition, and the performance of traffic at the location. Inherently, 

vehicle emissions are displaced almost immediately from the instantaneous 

point of deposit due to movement of the air around the vehicles traveling on 

the roadway, wind, and thermal convection. For certain modeling purposes, 

however, the emissions deposited along a highway lane or on a set of 

intersection approach lanes in a short time period, before being dispersed 

into the air or modified by reaction with other constituents in the air, 

might be viewed collectively as a line source of pollutants in relation to 

the overall intersection space [Ref 2]. The pollutants in this line source 

may be further dispersed into the air, quickly or slowly, depending on the 

localized meteorological conditions. Locations where the dispersed pollutant 

concentrations exceed the primary or secondary ambient air quality standards 

issued by the Environmental Protection Agency in 1971 [Ref 3] can possibly be 

called pollution hot spots. 



3 

In this study, estimating the source of vehicle emissions in 

quantitative terms is the major concern. Mixing and dispersion of pollutants 

is the subject of related ongoing research which is utilizing field 

measurements of pollutants as the basis for developing improved models of 

pollutant concentrations in or near road intersections. Fuel consumption, 

which likewise varies with respect to time and location along the roadway, is 

also addressed in this study since the estimation techniques are somewhat 

similar and the subject is one of concern. Techniques for identifying the 

intersection areas and conditions which result in various rates of fuel 

consumption are presented in subsequent chapters. 

The primary objectives of this portion of the overall research project 

are to: 

(1) develop a computer simulation model (TEXAS-II) which can predict 
the time-dependent vehicle emissions and fuel consumption at 
intersections on a more detailed basis than any of the currently 
available techniques, and 

(2) develop a series of predictive equations and look-up tables which 
will describe vehicle emissions sources and fuel consumption at 
various locations in the intersection vicinity during a specified 
time interval for various types of geometry, traffic control 
systems, and traffic flow conditions. 

This study concentrates on applying the TEXAS-II computer simulation 

model in a series of designed experiments to obtain quantitative estimates of 

vehicle emissions sources and fuel consumption on intersection legs and in 

the intersection proper. The data resulting from some 300 runs of the model 

have been used to build predictive models for emissions and fuel consumption 

at intersections. These models can be used to calculate estimates of 

emissions, fuel consumption, vehicle delay, and queue length for the 

situations which are included within the range of experimental values 

utilized. A series of tables has also been prepared to allow convenient 
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look-up of the experimental values without calculation. The TEXAS-II model 

can, of course, be executed to obtain detailed data concerning specified 

intersection environments of practical interest. Efforts to coordinate the 

predicted emissions with field measurements of pollutant concentrations are 

described in Appendix I. 

BACKGROUND AND SIGNIFICANCE OF STUDY 

The Environmental Protection Agency (EPA) initiated an extensive series 

of studies related to air quality in urban areas following the 1970 

Amendments to the Federal Clean Air Act. These studies have addressed the 

estimation of vehicle emissions and the associated traffic performance on 

roadways, as well as the estimation of the pollutant concentrations by 

modelling or by field measurement. In a 1972 report entitled Compilation of 

Air Pollutant Emission Factors (referred to as AP-42 and revised in 1975) 

[Ref 4], the dominant emission factors for various sources including various 

highway vehicles were identified. The 1974 Automobile Exhaust Emissions 

Modal Analysis Model (referred as the Modal Analysis Model and revised in 

1977) [Ref 5] moved a step further by building mathematical models for the 

instantaneous rate of emissions and fuel flow as functions of instantaneous 

vehicle speed and acceleration. Only light-duty vehicles were modelled, 

however. In 1981, a model called MOBILE-2 [Ref 6], revised from the 1978 

MOBILE-1 [Ref 7], was presented to extend the methods and the emission 

factors listed in AP-42 to predict the emissions of both light-duty vehicles 

and heavy-duty vehicles driving at steady speed or idling. No provision was 

made in this model for transient state driving. The 1980 HIWAY-2 model [Ref 

8], revised from the 1974 HIWAY model [Ref 9], was developed to predict the 

concentration of pollutants emitted from vehicles. This model combined the 

Gaussian Plume Equation, meteorological situations, and road geometries to 
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predict pollutant concentrations at receptors downwind from the roadway. The 

1978 Carbon Monoxide Hot Spot Guidelines [Ref 10] combined the results of 

previous studies to present a hand-calculation method for traffic engineers 

to evaluate CO hot spots along the roadway or at an intersection. The 

Intersection Midblock Model (IMM) [Ref 11] in 1978 was a computer program for 

calculation of the procedures listed in the Carbon Monoxide Hot Spot 

Guidelines. IMM integrated traffic engineering principles, the Model 

Analysis Model, MOBILE-1, and HIWAY to predict vehicle emissions and CO 

concentrations. 

The revised federal Clean Air Act, in August 1977, accelerated the 

studies on vehicle emissions by requiring the transportation agency in each 

major urban area to implement continuous surveillance of pollution hot spots. 

In responding, some agencies adopted or revised the EPA models. For example, 

the New York State Department of Transportation modified IMM [Ref 12], and 

the California State Department of Transportation developed a series of 

dispersion models: California Line Source Model in 1972 [Ref 13], CALINE-2 

in 1978 [Ref 14], and CALINE-3 in 1979 [Ref 15]. CALINE-3 was designed in an 

attempt to represent the geometric roadway configurations better than 

HIWAY-2. The TEXIN model [Ref 12], developed by the Texas Transportation 

Institute in cooperation with the Texas State Department of Highways and 

Public Transportation and the Federal Highway Administration in 1981, 

incorporated the MOBILE-2 and CALINE-3 computer models with a set of 

short-cut traffic and excess emission prediction techniques. Field 

measurements of CO and test gas concentrations [Ref 16] were used to compare 

the prediction of TEXIN with the predictions of IMM and others. TEXIN was 

found better in comparisons with other models but the predictability was 

still not precise. 
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Other studies have dealt mainly with street intersections where higher 

vehicle emissions may be deposited and where more vehicle fuel may be 

consumed. Patterson [Ref 17] utilized a queuing model and analyzed field 

measured data to conclude that the emission profile peaked at the stop line 

and fell off rapidly toward midblock because the time spent near the stop 

line was much greater than the time spent near midblock. Ismart in 1982 [Ref 

18] assumed that free-flowing vehicles generate cruise emissions and consume 

certain amounts of fuel along the roadway; and that the vehicles whlch 

experience stops, slowing, or idling produce excessive emissions and consume 

excessive amounts of fuel only while in a queue. He also assumed that delay 

is correlated with, queue length, emissions, and fuel consumption. With 

these assumptions, he developed a series of equations to estimate emission 

sources in relation to the average stop time per vehicle. This simplified 

estimating technique for vehicle emission and fuel consumption applied only 

to an isolated intersection. Evans in 1978 (Ref 19] summarized results from 

a series of studies based on driving test vehicles in traffic and reported 

that fuel consumption and He emissions were generally linearly dependent on 

the average trip time per unit distance. He stressed that the single 

variable average trip time per unit distance could be used to quantify the 

traffic conditions, including the influence of intersections, and could be 

used to estimate fuel consumption and He emissions. 

Some effort has been devoted to applying the Modal Analysis Model in 

evaluating the effect which traffic performance on road networks has on 

emissions and fuel consumption. The Modal Analysis Model was derived from 

analysis of second-by-second dynamometer test data within a speed range of 0 

to 60 mph for 170 automobiles in six American cities at varying altitudes. 

The second-by-second speed profile of each light-duty vehicle passing a 
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selected source location along the roadway is needed for input to this model; 

therefore, it can be conveniently linked to an appropriate traffic simulation 

model to predict traffic-generated emissions and fuel consumption. 

Evaluation of the model indicates that it predicts CO and HC much better than 

NOx. Haefner, et al., {Ref 2J indicated that the Modal Analysis Model 

estimated actual CO and HC emissions within 13 percent but predicted NOx only 

within 80 percent. They also pointed out that the model has been used 

without basic revision since 1977. This is probably due to the fact that the 

cost of obtaining adequate experimental data is high. Lieberman and Cohan 

{Ref 20] indicated that acceleration could have a strong effect in increasing 

vehicle emissions and fuel consumption. Deceleration generally increases CO 

and HC but decreases NOx. In steady state driving, the emission rates of CO 

and HC decrease with speed while the emission rate of NOx increases with 

speed. Graffin in 1979 {Ref 21] reviewed the data that were used for 

building the Modal Analysis Model and indicated that during acceleration CO 

and HC were quadratic functions of relative engine power (the product of 

vehicle acceleration and speed). He also pOinted out that the emission rates 

of CO and HC were constant for idle and deceleration and that NOx emissions 

were a minimum during idling. These emissions increased linearly in 

proportion to the relative horsepower. Cohen in 1977 {Ref 22J combined the 

Modal Analysis Model and a revised HIWAY model with a microscopic simulation 

model, UTCS-I (later referred to as NETSIM), to estimate the emission source 

profiles of three classes of vehicles and the dispersion of CO in the 

vicinity of intersections. The emission source profile and the pollution 

concentration level were shown to be higher at the stop line and lower at 

midblock. He indicated that vehicle emissions and fuel consumption were 

probably higher at the stop line than at midblock due not only to the fact 
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that more time is spent near the stop line than at midblock locations but 

also because higher rates of emissions and fuel consumption occur at the stop 

line due to the nature of the vehicles being slowed, stopped, and 

accelerated. Cohen and Euler in 1978 [Ref 23] indicated that fuel 

consumption and HC and CO emissions were minimum at approximately the same 

cycle length as delay in their NETSIM-based simulation study, and that fuel 

consumption as well as HC and CO emissions were quadratic functions of 

average speed. 

Better estimation models for mixed traffic emissions and fuel 

consumption at intersections were needed to improve the limitations in the 

existing methodologies. These limitations included: 

(1) Details of intersection geometry are not taken into account 
adequately; therefore, their impact on traffic behavior cannot be 
evaluated. For example, the curb return radius in NETSIM is a 
fixed value in the program, its impact on right-turning vehicles 
cannot be studied. The angle of intersection for all intersection 
legs is also a fixed value at 90 degrees. 

(2) Only a limited number of individually-characterized 
are represented in the models. Three types 
generally used in NETS 1M. 

vehicle types 
of vehicles are 

(3) The models which relate emissions and fuel consumption to vehicle 
behavior do not account directly for heavy-duty vehicles. 

(4) The microscopic behavior of vehicles in the intersection area, and 
their interactions, are not modeled in realistic detail. For 
example, NETSIM, which was designed primarily for evaluating street 
networks, simulates lane changes and left turns in accordance with 
a predetermined probability distribution rather than on a 
deterministic basis in relation to the surroundings at a given 
time. 

These improved models needed to be applied in a systematic study of the 

complex interaction among traffic performance, geometry, traffic control 

systems, emissions, and fuel consumption in a representative range of 

practical intersection environments. To address these needs, a research 
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study for developing and applying an improved traffic simulation model was 

proposed. 

This research project was initiated in 1978 as part of a cooperative 

research program between the Texas State Department of Highways and Public 

Transportation and The University of Texas at Austin. The TEXAS-II Model was 

developed under the study as an extension of the TEXAS Model for Intersection 

Traffic [Refs 24-27]. The TEXAS Model for Intersection Traffic can include 

15 types of vehicles, each with different characteristics, and simulate the 

traffic behavior of each vehicle deterministically so that a detailed 

description of its instantaneous performance is produced. 

In developing TEXAS-II, a post processor which combines the Modal 

Analysis Model for light-duty vehicles and an emissions and fuel consumption 

model which was developed on this project [Refs 28-38] for heavy-duty 

vehicles were added to the TEXAS Model for Intersection Traffic to estimate 

the vehicle source emissions and fuel consumption for mixed-traffic along the 

roadway and in the intersection area. The TEXAS-II simulation model is a 

powerful new tool for investigating the effects of traffic and the specific 

intersection environment on pollution sources and fuel consumption. 

STUDY TECHNIQUES FOR EXPERIMENT DESIGN 

Since the practical range of the geometry, traffic control, and traffic 

stream characteristics (which are normally expected at intersections) is very 

large, statistical techniques were used to design a series of experiments 

using small samples to generalize a wide range of cases. Generalized 

prediction models for vehicle emissions and fuel consumption were developed 

using efficiently selected samples and statistical methods. 

The statistical techniques that were used for experiment design include 

analysis of variance, fractional replication design, and variance reduction. 
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Analysis of variance was used to analyze the variability in the observed 

responses which could be explained by input factors or which could not be 

explained at all. Therefore, each active and interactive effect of the input 

factors could be assessed by its relative significance. Then, a prediction 

model for each response could be built by combining only the significant 

factors. Generally the prediction models are valid within the experimental 

range or a little beyond. The technique of fractional replication design was 

used to select the smallest number of experimental conditions which could 

provide the information necessary for building models by the analysis of 

variance technique. This technique is appropriate for use when a large 

number of variable factors are being analyzed because only a small fraction 

of all the possible combinations need to be used in the experiment. The 

variance reduction technique could be used to reduce the variance of 

simulation results and thereby to increase the precision of the estimates. 

One such technique is the common random number technique which was used to 

induce positive correlation between various experimental conditions and thus 

make the resulting variance smaller than it would be with independent 

sampling. With these techniques, a series of simulation experiments could be 

designed and analyzed. 

ORGANIZATION OF THE STUDY 

In order to predict the traffic-generated emissions and fuel consumption 

in the vicinity of an intersection, this research study applies the TEXAS-II 

simulation model in a series of designed experiments to obtain quantitative 

estimates of vehicle source emissions and fuel consumption on intersection 

legs and in the intersection proper. The pertinent factors which generally 

control the intersection environments and which are expected to have strong 

influences on vehicle emissions and fuel consumption are identified in 
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Chapter 2. The statistical techniques used for experiment design are 

discussed in Chapter 3. The TEXAS-II simulation model as well as the 

emissions and fuel consumption models for heavy-duty vehicles are discussed 

in Chapter 4. The experiment design for two-phase pretimed signal-controlled 

intersections and the results of simulation are discussed in Chapter 5. The 

experiment design for full-actuated signal-controlled intersections and an 

all-way stop sign controlled intersection and the results are discussed in 

Chapter 6. Chapter 7 contains the summary, conclusions and recommendations. 
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CHAPTER 2. FACTORS INCLUDED IN THE SIMULATION EXPERIMENT 

SELECTING FACTORS FOR THE EXPERIMENT 

Many factors act and interact to produce the intersection environment 

which receives traffic-generated emissions and fuel consumption, and there 

are numerous combinations of these causative influences which might result in 

excessive accumulation of pollutants, fuel consumption, queues of traffiC, 

and delay. In order to determine the factors and combinations of factors, 

which contribute significantly to the development of these undesirable 

situations at intersections, several experiments can be conducted with 

computer simulation. The TEXAS Model for Intersection Traffic [Refs 24-27] 

has been chosen for execution of these experiments because of the fact that 

this model, with recent improvements described in Chapter 4, produces 

information about the instantaneous position, speed, acceleration, emissions, 

and fuel consumption of each vehicle that traverses the intersection area. 

The simulation process can be repeated as many times as necessary to yield 

the relevant information about emissions and fuel consumption that will be 

caused by traffic interacting with the intersection environment. 

The scope of the experiment is concentrated primarily on the factors 

which are related to isolated intersections in urban areas. Three classes of 

causative influences are considered; these include geometric configuration, 

traffic control, and traffic stream characteristics. The geometric 

configuration determines the vehicle path as well as the vehicle speed and 

acceleration, and thus defines the location of the source of emissions and 

fuel consumption with respect to time. Traffic control influences the rate 

of movement of traffic along each vehicle path. Traffic stream 

13 
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characteristics constitute the integral features of traffic composition and 

movement with which pollutants and fuel consumption are associated. These 

three aspects determine to a large extent the amount and location of the 

vehicle emissions and full consumption that can be associated with the 

intersection proper and with the approaches. 

The specific factors in each class of causative influence that are 

deemed pertinent will be discussed and selected for inclusion in the 

experiment in succeeding sections of this chapter. The selected factors 

should be independent of other factors, or else any observed difference 

between estimated effects of vehicle pollution, fuel consumption, delay, or 

queue length will be hard to explain. The independent variables will be 

assigned different levels, and other related causative factors with fixed 

values will be held constant for input to the simulation experiments. 

Three equi-spaced levels of each selected factor will be described as 

low, medium, and high in order to represent the factor variability. The 

possible effects attributable to each factor will be explored in detail, and 

whether the effect is linear or curvilinear will be detected. Traffic stream 

characteristics can be defined for each intersection approach; therefore, the 

number of possible combinations can be very large. In order to reduce this 

number and still provide a reasonable range of traffic conditions for 

analysis, the opposing approaches to each intersection will be assumed to 

have the same traffic stream characteristics. Therefore, there are two 

replications of approach statistics for each street. Because three levels of 

each selected factor require more measurements than two levels, three levels 

will be used only for the major experiment, which represents the most likely 

occurring situations. Two additional experiments, which are auxiliary to the 

major experiment, adopt only two levels for each of the selected factors. 
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INTERSECTION GEOMETRICS 

The geometric configuration of an intersection determines the paths 

which can be used for vehicle and pedestrian movements within its boundaries. 

Therefore, the geometric configuration defines to a large extent the capacity 

of the intersection for handling traffic and the amount and spatial 

distribution of vehicle emissions and fuel consumption. Thus, the statistics 

related to these responses on an approach basis are also of concern. Eight 

factors which may be used to characterize the important geometric and 

operational features of an intersection and its approaches are: 

(1) Shape The number of legs and the angles between the legs 
generally define the shape of an intersection. For example, a 
3-leg intersection can have the shape of a T, a Y, or any skewed 
shape. Shape influences the distribution of turning traffic, e.g., 
the truncated street at a T intersection has higher turning 
percentages than a continuing street. Most 4-leg intersections 
have legs which cross at or near right angles. 

(2) Size - The number of lanes on each intersection leg and the 
associated lane widths basically determine intersection size. 

(3) Directional Operation and Parking - One-way or two-way operation 
may be provided on the legs which constitute an intersection, and 
parking may be either prohibited or permitted along one or both 
sides of the roadway near the intersection. Usually, a one-way 
street has higher capacity than a two-way street with the same 
approach width. 

(4) Special Lanes - Separate lanes for left or right turns may, or may 
not, be provided. 

(5) Curb-Return or Pavement-Edge Radii Adjacent curb lines or 
pavement edges along the legs at an intersection are usually 
connected by an appropriate radius. These radii define the area 
within the intersection which may be used by turning traffic. 

(6) Sight Distance - The clear visibility distance which a driver has 
available in the intersection area is determined by intersection 
and approach geometrics within the traveled way as well as by the 
location of sight obstructions near the traveled way. 

(7) Alignment Horizontal and vertical alignment of the lanes 
approaching and leaving an intersection determine the geometry of 
the vehicle paths which can be used within the intersection. 



16 

(8) Channelization - Channelization is the separation or regulation of 
conflicting traffic movements into definite paths of travel by 
means of traffic islands or pavement markings. These treatments 
are used at some intersections to facilitate the safe and orderly 
movement of both vehicles and pedestrians. 

In defining experiments for identifying potential pollution hot spots at 

intersections, representative geometric features must be selected. 

Intersections with five or more legs are not commonly used because of the 

complex vehicle paths within the intersection and the associated traffic 

control problems. Intersections with only three legs are not as likely to 

cause pollution problems; therefore, only four-leg intersections will be 

considered. The simulation technique described herein can, of course, be 

used to analyze emissions and fuel consumption from traffic using any 

practicable intersection configuration. 

As to intersection size, the total number of lanes on each leg, 

including both inbound and outbound lanes, might vary from two to ten or 

more, but the usual range is from two-lane inbound to three-lane inbound and 

from two-lane outbound to three-lane outbound with or without a special 

turning lane on the inbound approach. Lane width might vary from nine feet 

to fourteen feet. Twelve feet is recognized as the standard lane width; 

therefore, all lanes in the experiment will be twelve feet wide. 

One-way streets are generally popular only in built-up areas of cities 

such as the central business district where parallel and closely-spaced 

street patterns exist. Most streets are designed for two-way use. Parking, 

usually, is restricted for some distance away from the intersections. 

Therefore, the geometrics selected for the experiment will be two-way streets 

without parking. 

The installation of separate turning lanes depends on the traffic 

volumes and the type of control. Left-turning traffic possibly has more 
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effect on pollution than right-turning traffic as more potential conflicts 

are encountered in making a left turn. Separate left-turn lanes will be 

included in the experiment at signalized intersections 

right-turn lanes will not be analyzed, but right-turn-on-red 

be permitted. 

only. Special 

maneuvers will 

Curb radii in urban areas are usually smaller than the pavement edge 

radii used in rural areas. The street development standards of most cities 

provide curb return radii of S to 30 feet. With a lS-feet radius, most 

passenger cars can make a right turn with little encroachment on adjacent 

lanes, but higher speed of these vehicles, or larger vehicles at low speed, 

will result in substantial encroachment. A curb return radius of 20 feet is 

used in the experimental design for all geometric configurations. 

Approaches to all intersections are considered straight, level, and 

provided with safe stopping sight distance. No channelization is included in 

the analysis. 

Nine intersection types have been selected to cover the major factors 

discussed above. They are identified in Table 2-1 and are shown as graphical 

figures in Appendix A. Two factors from among the eight discussed above have 

been chosen as the primary basis for selecting the nine representative 

intersection types for inclusion in the simulation experiment. They are 

size, and special lanes. These two factors reflect the geometric differences 

of the nine intersection types by three associated levels for each factor. 

Size is systematically increased by two lanes of width on the minor street 

and on the major street. Special left-turn lanes are added to both the major 

street and to the minor street from the basic 4 x 4, 6 x 4, and 6 x 6 

intersection configurations. 



TABLE 2-1. GEOMETRIC FEATURES OF INTERSECTION TYPES SELECTED FOR ANALYSIS 

INTERSECTION SIZE SEPARATE LEFT-TURN LANE INTERSECTION (NUMBER OF LANES) 
TYPE* 

MAJOR STREET MINOR STREET MAJOR STREET MINOR STREET 

1 4 4 No No 

2 5 4 Yes No 

3 5 5 Yes Yes 

4 6 4 No No 

5 7 4 Yes No 

6 7 5 Yes Yes 

7 6 6 No No 

8 7 6 Yes No 

9 7 7 Yes Yes 

* All intersections are unchannelized, cross shaped, with 20-foot curb return radii, no sight 
restrictions, two-way traffic, 12-foot-wide lanes and no parking. 

t-' 
CI:) 
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TRAFFIC CONTROL AT ISOLATED INTERSECTIONS 

Traffic control determines the discharge rate and the volume of traffic 

that each intersection approach can handle by assigning the right-of-way to 

vehicles on each street or to those on selected approaches. Traffic control 

at an isolated intersection may be one of the following six types: 

(1) pretimed signals 

(2) full-actuated signals, 

(3) semi-actuated signals, 

(4) all-way stop signs, 

(5) stop signs only on minor streets, or 

(6) yield signs only on minor streets. 

Pretimed signal control exhibits a fixed sequence of green, yellow, and 

red indications to approaching traffic during a pre-determined cycle time.The 

duration and sequence of the signal indications do not respond to the actual 

demand which desires to pass through the intersection at any given time. 

Both cycle length and the duration of the green intervals for each phase are 

adjusted to accommodate the heaviest anticipated traffic without excessive 

delay. Usually, the adopted cycle time is within the range from 50 seconds 

to 90 seconds for two green phases. If there are four phases, the usual 

cycle time is from 90 seconds to 120 seconds. The number of phases depends 

primarily upon total traffic demand and whether or not the volume of left 

turns is heavy enough to require a separate left-turn phase for traffic on 

the street. The yellow interval is set to allow drivers either to stop 

safely before entering the intersection or to clear the intersection before 

the signal turns red. The yellow time computed by the conventional technique 



20 

[Ref 43] for each intersection is rounded to 4 seconds in each intersection 

for consistency. 

Because two-phase pretimed signals are widely used, this is selected as 

the basic control type for the emission and fuel consumption experiments and 

for comparison with the other types of control. The design of an experiment 

for four-phase operation is more complicated than the design for two-phase 

operation. Four-phase signal control operation will not be considered in 

this study. For two-phase pretimed signals, cycle time and green split are 

determined by the design hourly volume on each street. The duration of cycle 

time depends on the total traffic volume which will traverse the 

intersection; the higher the total traffic volume, the longer the cycle time 

should be. Frequent stops resulting from shorter cycle time will cause slow 

speeds and excessive queue lengths for heavy traffic volumes. Short cycles 

cannot handle heavy demand effectively. Green split is the division of the 

cycle time into green time (including yellow time) for each movement so that 

vehicles can be serviced equitably. The optimal value of green split for a 

given traffic demand provides for handling all stopped vehicles and makes the 

green times proportional to the traffic volumes on the two streets. Because 

cycle time and green split of two-phase pretimed signals cannot always 

accommodate moment-by-moment demands, variations about the optimal values 

must be examined to see the impact of non-optimal settings in practice. Each 

factor of cycle time and green split will be set at three levels for the 

major experiment. The middle value of cycle time is set at the estimated 

optimal level for the expected volume; ten seconds shorter or longer are set 

as low level or high level of cycle time, respectively. The medium level of 

green split is set as the optimal value, and five percent shorter or longer 

are set as low or high level of green split, respectively. If the lane 
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volumes on the two intersecting streets are equal or nearly equal, the 

optimal green share for each street is SO percent. If the lane volumes on 

the two streets are significantly different, consideration must be given to 

the discharge rate of small queues of vehicles on approaches with lesser 

volumes. The green time consumed by the first few vehicles entering the 

intersection is longer than that needed by an equal number of following 

vehicles. The ratio of the required green times should therefore reflect the 

fact that the average headway needed by each vehicle on the street with the 

lesser volume is higher than the corresponding headway on the other street. 

The optimal green split for the unequal traffic demand situation can be 

determined by recognizing both the effects of starting time delays, cycle 

time, and the lane volumes on each street. 

If traffic demand fluctuates significantly at an intersection 

traffic- actuated control can be used to provide the duration of each green 

phase and the sequence of green phases according to actual demand. Detectors 

are deployed on the intersection approaches to measure instantaneous traffic 

demand. The green phase of a basic actuated controller is composed of an 

initial time interval and a series of extensions. The maximum green time for 

each phase is preset. The initial interval should be set long enough to 

permit all vehicles stored between the stop line and the detector to enter 

the intersection. If no additional vehicles cross the detector, the phase 

will be terminated at the end of a minimum assured green time. The minimum 

assured green time is usually the sum of an initial interval and one 

extension that is called a vehicle interval. If a vehicle crosses the 

detector during the vehicle interval, the remaining time in the interval is 

cancelled and a new interval is added. Each such extension should allow an 

approaching vehicle to travel from the detector to the intersection. By this 
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means, the green phase is extended until either no more vehicles are detected 

(gap-out), or the maximum green time is exceeded (max-out). 

Actuated signal control includes two types, full-actuated and 

semi-actuated. The full-actuated signal controller receives actuation 

information from detectors deployed on all approaches. It assigns green 

indications to approaches where there is demand and extends the phase up to 

the maximum green extension so long as gaps of excessive magnitude do not 

occur in the approaching traffic stream. The semi-actuated signal controller 

receives information from detectors deployed only on the minor street 

approaches. The green rests on the major street if there is no demand on the 

minor street. When the detectors indicate a demand, the green phase shifts 

to the minor street after a minimum green time on the major street has 

elapsed. Extension of the green on the minor street is accomplished as 

described above for a full-actuated controller. 

Since the full-actuated controller can respond to actual traffic demands 

on both the major and minor streets, it will be used in the experiment to 

study the effects of actuated control on emissions. At peak traffic demand 

on both streets, this type controller behaves as a pretimed controller with 

each green phase equal to the maximum extension. At lesser volumes, there is 

no definite cycle time. Maximum green can be selected as the controlling 

factor for the full-actuated signal to see its impact on emissions and fuel 

consumption and to compare its effects with those for a pretimed signal. The 

other operating characteristics of the full-actuated signal will be fixed 

constants at their optimal values and discussed as follows. 

The type and location of detectors determines the source of information 

for an actuated controller and therefore affects the performance of the 

control system. Inductance loop detectors are used extensively with actuated 
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controllers. There are two types of loop detector configurations: The 

small-area detector, which is about 6 ft x 6 ft in size, senses vehicle 

presence or passage over a short length of the traffic lane. It is usually 

set back from the stop line to generate an early indication of an approaching 

vehicle. A large area detector, about 6 ft x 15-40 ft in size, is often used 

on special turning lanes to measure the presence of vehicles. It may provide 

information which can be used to prevent false calls such as right turn on 

red and left turn during a permissive conflicting period which otherwise 

would be generated by a motion detector. 

The location of a small-area motion detector should be far enough back 

from the intersection to give early indications and prevent the approaching 

vehicle from stopping. But it cannot be too far back so that it causes 

excessive numbers of vehicles between the detector and the intersection to 

store for discharge during the minimum assured green time. The setback is 

suggested as 120 feet when approach speed is not higher than 30 mph [Ref 45]. 

Six vehicles can be stored from stop line to detector. The initial interval 

is suggested as 10 seconds and the extension is 3.5 seconds. Therefore, the 

minimum green time is long enough to discharge six vehicles. 

All intersections in a street system are not signalized. Unsignalized 

intersections may be controlled by all-way stop signs, two-way stop signs, or 

yield signs. Others might operate without any control except the general 

rules-of-the-road. 

All-way stop control is provided at each leg of an intersection on which 

the importance of the intersecting streets is equal; therefore, each vehicle 

must stop before entering the intersection. This type of control is suitable 

only at small intersections, such as 4 x 2, 4 x 4, and 4 x 2 (T). All-way 

stop control is selected for this study because of its popular use at small 
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intersections and its flexibility of serving traffic from low level to high 

level. 

Two-way stop control and yield sign control are used only at a minor 

street to establish the legal superiority of the major street over the minor 

street. Two-way stop control requires an absolute stop, but the yield sign 

allows the driver to stop or proceed by his decision. Both types of control 

work only for light traffic; therefore, the possibility of pollution hot 

spots occurring is small and neither is considered in this study. 

In summary, two-phase pretimed signals, two-phase fully-actuated 

signals, and all-way stop sign control have been selected for use in the 

experiments. Each is a factor which characterizes a certain type of traffic 

control for comparison. Pretimed signals can serve all selected geometry 

patterns. Full-actuated signals, without a separate left-turn phase, can 

serve the intersections without special turning lanes, such as 4 x 4, 6 x 6. 

All-way stop controls can serve small intersections with lesser volumes, such 

as 4 x 4. The operating characteristics of traffic controls selected for the 

experiments are summarized in Table 2-2. 

TRAFFIC STREAM CHARACTERISTICS 

Traffic stream characteristics constitute the integral features of 

traffic flow on an approach, which includes the following eight factors: 

(1) traffic volume, 

(2) lane occupancy, 

(3) speed distribution, 

(4) headway distribution, 

(5) turning distribution, 

(6) traffic composition, 



CONTROL TYPE 

Pretimed 
Signal 

Full-Actuated 
Signal 

All-way Stop 
Signs 

-

TABLE 2-2. OPERATING CHARACTERISTICS OF TRAFFIC CONTROLS SELECTED FOR ANALYSIS 

OPERATING VARIABLES CHARACTERISTICS GEOMETRY SUTABLE FOR 
THIS CONTROL TYPE 

Cycle Time Dependent on Volumes 

Split Dependent on Volumes All Geometries 
in Table 2-1 

Yellow Time Set as 4 Seconds 

Maximum Green Dependent on Volumes 

Yellow Time Set as 4 Seconds 

Initial Interval Set as 10 Seconds 4 x 4, 6 x 4, 
6 x 6 

Vehicle Extension Set as 3.5 Seconds 

Detector Location Set as 120 Feet 

First Come, First 4 x 4 Served Rule 
-

I 
I 

N 
VI 
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(7) vehicle characteristics, and 

(8) driver characteristics. 

Traffic volume is the number of all types of vehicles entered on each 

approach during a one hour period. Because traffic volume is directly 

related to the amount of vehicle emissions and fuel consumption, traffic 

volume must be used for the experiments. To cover the variation of traffic 

volume on each day, the values at different levels are derived from the upper 

limit, capacity. Capacity is defined as the maximum number of vehicles which 

can be accommodated under prevailing conditions. Capacity is a function of 

the type of traffic control. Stop sign control cannot process as many 

vehicles as signal control. At two-phase signalized intersections, the lane 

capacity is about 600 to 700 vehicles per lane, depending on other factors. 

As an upper limit for experimentation, 600 vph is adopted as the lane 

capacity of signalized intersections. All-way stop sign control generally 

cannot process more than about 2500 vph with no trucks and no left turns at a 

4 x 4 intersection. Therefore, the approach capacity of a 4 x 4 intersection 

controlled by all-way stop signs with trucks and left turns is set as 500 

vph. The values of low, medium, and high levels of traffic volume are 

assumed at 0.5, 0.75, 1.0 of capacity, respectively. 

Lane occupancy is the spatial distribution of traffic flow within the 

lanes of each approach. Upon entry to the inbound lanes on an approach, lane 

occupancy may be nearly uniformly distributed. After entry, lane occupancy 

is distributed according to the turning movements and the through movements. 

Therefore, the values of lane distribution upon entry can be input as 

constants and simulated by the model afterwards. The values of lane 

distribution depend on the lane configuration. For two-lane approaches, they 
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are assumed at 0.48, 0.52 from left to right. For three-lane approaches, 

they are assumed as 0.32, 0.35, 0.33 from left or right. 

Speed is a general indicator of the quality of service provided by a 

transportation facility. Because traffic volume has an inverse relationship 

with speed, speed cannot be chosen as an independent variable. The 

instantaneous speed of each individual vehicle is simulated by the TEXAS 

Model in response to its surroundings. The speed upon entry to each inbound 

approach is assumed to be the speed which the driver would desire to achieve 

in uninterrupted flow situations. The respective desired speeds for 300, 

450, and 600 vph traffic volumes are assumed as 30, 28 and 25 mph. 

Headway is the time interval between successive arrivals of vehicles 

observed from a point along an approach. Generally, headways can be 

represented by some form of probability distribution. Because traffic volume 

also influences the type of probability distribution, headways are not 

represented by a single distribution for the experiments. Arrival headways 

on the inbound approach are described as a negative exponential distribution 

when traffic volume is at the low or medium level. For the high level of 

traffic volume, the shifted negative exponential distribution is used to 

account for the practical impossibility of having less than a one-second 

minimum headway. 

Turning distribution is the percentage of turning movements and through 

movements. Because U-turns are generally prohibited at intersections, only 

left turns, through traffic, and right turns are considered. Because left 

turns conflict directly with the opposing through traffic and have a stronger 

effect on traffic delay and vehicle emissions, the amount of left turn 

traffic is selected as a factor for the experiments. At signalized 

intersections, the number of left turns which can be accommodated from the 
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cross street is restricted by the opposing traffic volume and the number of 

opposing lanes. The left-turn capacity at signalized intersections without a 

special left-turn lane according to Lin [Ref 49] is presented in Table 2-3. 

The three levels of left turns for experimentation are taken as a percent, 40 

percent, and 80 percent of the capacity, respectively. These are also listed 

in Table 2-3. The reason that 100 percent of left-turn capacity was not used 

in simulation is basically to avoid the critical condition of a continually 

building queue on an approach. At intersections controlled by all-way stop 

signs, the amount of left turns can be expressed as a percentage of approach 

volume because right of way to enter the intersection is not restricted by 

the opposing traffic nor lanes. Right-turning traffic is not recognized 

differently from through traffic with respect to causing delay if the curb 

radius is not small. Therefore, for the experiments right turns are fixed at 

a level of 100 vehicles per hour on each approach. Through traffic 

constitutes the remaining approach volume less left turns. 

Traffic composition is the percentages of all types of classified 

vehicles. For the simulation experiments twelve 

classified; these include four types of passenger cars 

types of vehicles are 

and eight types of 

trucks. Passenger cars consist of sport, compact, medium, and large cars. 

Large cars include pick-ups, vans, and recreational vehicles because of 

similar characteristics. The eight truck classes are the eight possible 

combinations of vehicle type (single unit or tractor-trailer), fuel type 

(gasoline or diesel), and pay load condition (partial-load or full-load). 

Buses are included as single unit trucks. The representative gross weights 

of the eight types of trucks are listed in Table 2-4. Compared with cars, 

trucks have a stronger effect on traffic delay and vehicle emissions because 

of larger size and mass. Besides, the truck percentage generally varies more 



TABLE 2-3. LEFT-TURN CAPACITY AND LEFT-TURN VOLUMES SELECTED FOR ANALYSIS 

No. of Lanes on 2 Lanes 3 Lanes· Opposing Approach 

Volumes of Opposing 
600 900 1200 900 1350 1800 Approach (VPH) 

Left-Turn Capacity (VPH) 120 50 20 90 40 10 
I 
I 

HIGH LEVEL 96 40 16 72 32 8 
Left-Turn 
Demand MEDIUM LEVEL 48 20 8 36 16 4 
Volume, VPH 

I 

LOW LEVEL 0 0 0 0 0 0 

TABLE 2-4. REPRESENTATIVE WEIGHTS OF TRUCKS SELECTED FOR ANALYSIS 

Truck Type Single Unit Tractor-Trailer 

Fuel Type Gasoline Diesel Gasoline Diesel 

Loading Condition Partial Full Partial Full Partial Full Partial 

Weight, 1b 15,000 20,000 15,000 20,000 30,000 72,000 30,000 

Full 

72,000 

N 
\,C) 
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with respect to time. The truck percentages selected for use in the 

experiments, for low, medium, and high levels are 0 percent, 5 percent, and 

10 percent of the approach volume. 

The proportions of the various passenger car types is based on a traffic 

survey made for this study at Austin, Texas in 1979. The proportions of 

trucks in various classes is based on a general consideration of truck 

registration and usage data. According to registration and usage, the ratio 

of single unit to tractor-trailer is about 3:1. Most single units are 

gasoline powered, but most tractor-trailers are diesel powered. The 

possibility of having partially-loaded or fully-loaded heavy vehicles is 

assumed to be equal. This information is presented in Table 2-5. The 

traffic compositions at different levels of truck percentages are listed in 

Table 2-6. 

Vehicle characteristics are the physical capabilities and limitations on 

movement for each type of vehicle. Their values are relatively consistent 

and are listed in Table 2-7. The operating characteristics indicate the 

relative ease of maneuverability. 

Driver characteristics classify the desires and reaction time of drivers 

in which ambitious drivers requires less reaction time than slow drivers. 

Different types of vehicles have different distributions of driver types, 

e.g., sport cars have more ambitious drivers than the other types of cars. 

Driver characteristics are held constant throughout each simulation run. The 

proportions of drivers in each type of vehicle are listed in Table 2-7. 

Three factors are chosen from the eight traffic stream characteristics 

to use in the simulation experiments. They are: traffic volume, left turns, 

and truck percentage. The traffic stream characteristics are summarized in 

Table 2-8. 



TABLE 2-5. PROPORTIONS OF PASSENGER CARS AND TRUCKS USED FOR ANALYSIS 

Sports 

1. 7% 

Single Unit 

Gasoline 

PL1 FL2 

32.5% 32.5% 

1 PL = partial load 

2 FL = full load 

PL 

2.5% 

PASSENGER CARS 

Compact 

24.5% 

TRUCKS 

Diesel 

FL 

2.5% I 

Medium Large 

25.3% 48.5% 

Tractor-Trailer 

Gasoline Diesel 

PL FL PL FL 

2.5% I 2.5% I 12.5% I 12.5% 

TOTAL 

100% 

TOTAL 

II 100% 
I 

W 
i--' 



TABLE 2-6. TRAFFIC COMPOSITION AT DIFFERENT LEVELS OF TRUCK PERCENTAGE 

TRUCK 

LEVEL OF PASSENGER CAR Single Unit Tractor-Trailer TRUCK 

Gasoline Diesel Gasoline Diesel 

Percentage Sports Compact Medium Large PLI FL2 PL FL PL FL PL 

Low (0%) 1.7 24.5 25.3 48.5 o. o. o. o. o. o. o. 
Medium (5%) 1.6 23.3 24.0 46.1 1.6 1.7 0.1 0.1 0.1 0.1 0.6 

High (10%) 1.5 22.0 22.8 43.7 3.2 3.3 0.2 0.3 0.2 0.3 1.2 

1 PL partial load 

2 FL = full load 

FL 

o. 
0.7 

1.3 

I 

I 

W 
N 



TABLE 2-7. VEHICLE CHARACTERISTICS AND DRIVER CHARACTERISTICS 

VEHICLE TRUCK 
TYPE 

PASSENGER CAR Single Unit 

Gasoline Diesel 
VEHICLE 

PL 1 FL2 CHARACTERISTIC Sports Compact Medium Large PL FL 

Length (feet) 14 15 16 18 32 32 32 32 

Operating 
Characteristics 115 90 100 110 85 80 80 75 
Factor 

Maximum Uniform 
Deceleration 14 13 13 8 7 5 7 5 
(ft/sec2) 

Maximum Uniform 
Acceleration 14 8 9 11 7 6 6 5 
(ft/sec2) 

Maximum Velocity 205 120 135 150 100 85 100 85 
(ft/sec) 

Minimum Turning 20 20 22 24 42 42 42 42 Radius (feet) 

DRIVER TYPE Proportions of Driver Classes (%) 

Aggressive 50 30 35 25 40 40 40 40 

Average 40 40 35 45 40 40 40 40 

Slow 10 30 30 30 20 20 20 20 

1 PL partial load 2 FL = full load 

! 
I 

Tractor-Trailer I 
I 
I 

Gasoline Diesel I 

PL FL PL FL 
I 

I 

60 60 60 60 

70 65 75 70 

6 4 6 4 

4 3 5 4 

95 75 100 80 

45 45 45 45 

40 40 40 40 

40 40 40 40 

20 20 20 20 
- -----

w 
w 
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TABLE 2-8. SUMMARY OF TRAFFIC STREAM CHARACTERISTICS 
USED FOR ANALYSIS 

TRAFFIC STREAM STATUS IN 
GENERAL FEATURES CHARACTERISTICS EXPERIMENT 

1. Traffic Variable At two-phase signalized intersections, 
Volume Factor 300, 450, 600 vph of lane volume have 

been chosen as low, medium, and high 
levels, respectively. 

At all-way stop signs-controlled inter-
sections, 250 and 500 vph have been 
chosen as low and high levels of approach 
volume, respectively. 

2. Lane Constant From left lane to right lane excluding 
Occupancy the special left-turn lane, 0.48, 0.52 

for two-lane approaches and 0.32, 0.35, 
0.33 for three-lane approaches have 
been chosen. 

3. Desired Constant At signalized intersections, desired 
Speed speeds are 30, 28, 25 mph at 300, 450, 

600 vph lane volumes, respectively. 

At all-way stop-signs-controlled inter-
sections, desired speed is 30 mph at 
approach volumes of both 250 and 500 
vph. 

4. Headway Constant Negative exponential distribution is used 
Distribution for headways at 300 and 450 vph lane 

volume, and shifted negative exponential 
distribution is used at 600 vph lane 
volume. 

5. Turning Variable Left turns, see Table 2-3. Right turns 
Distribution Factor are fixed at 100 vph on each approach. 

6. Traffic Variable 
See Table 2-6. 

Composition Factor 

7. Vehicle Constant See Table 2-7. 
Characteristics 

8. Driver Constant 
See Table 2-7. 

Characteristics 
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SUMMARY 

The factors of intersection geometry, traffic control, and traffic 

stream characteristics which can best characterize the various intersection 

environments of the isolated intersection and which may most influence the 

amounts and locations of vehicle emissions and fuel consumption have been 

selected for the simulation experiments. Intersection size which is the 

number of lanes on each intersection leg and the presence or absence of a 

special left-turn lane are used to represent the major features of 

intersection geometry which might influence the driver's maneuvering along 

the vehicle path. Pretimed signals, full-actuated signals, and all-way stop 

signs are selected to represent the more commonly-used types of traffic 

control which affect traffic behavior. Cycle time and green split for the 

pretimed signal and maximum green for the full-actuated signal are selected 

to define the effects of signal operation on vehicle emissions and fuel 

consumption. As to traffic stream characteristics, volume, left turns, and 

truck percentage are incorporated to represent these effects in the 

simulation experiments. 

Three separate experiments will be designed to evaluate the relative 

effects of these various factors in different traffic control environments. 

The largest experiment involves pretimed signals, another utilizes 

full-actuated signal control, and finally all-way stop control is examined. 
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CHAPTER 3. EXPERIMENTAL DESIGN FOR DEVELOPMENT OF PREDICTION MODELS 

STATISTICAL TECHNIQUES USED FOR DESIGN OF EXPERIMENTS 

A series of experiments has been used to quantify the effects of several 

traffic and intersection factors on selected responses and to identify the 

significance of these effects so that the pertinent factors can be combined 

to build prediction models for estimating queue lengths, delays, emissions, 

and fuel consumption at intersections. The responses include total 

emissions, total fuel consumption, average delays, and queue lengths for the 

total intersection system, for each leg, or for more detailed geometric 

(bucket on approach) configurations during a IS-minute time period. 

Statistical techniques which can either increase the precision of the 

predictive models or reduce the experimental cost have been considered in the 

design of the experiments. The techniques which have been utilized include: 

(1) fractional replication design, which can reduce experimental cost by 

defining the minimum required sample size, (2) variance reduction, which can 

possibly increase the precision of the experiments, and (3) analysis of 

variance, which can help identify the significant effects which are needed 

for building the prediction models. 

In designing an experiment, the expected effects of selected factors 

must be evaluated. These include the main effects and the interactive 

effects. A main effect is thought of as making a direct contribution to the 

response of each factor. The change in magnitude of a response due to one 

unit of change in the factor is computed by the difference between levels of 

the factor averaged across all levels of the other factors. An interactive 

effect is classified as first order, second order, third order, etc.; 

37 
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respectively referred as a two-factor interaction, three-factor intera~tion, 

four-factor interaction, etc. In this study, only the first-order 

interactive effect, i.e., the two-factor interaction, has been considered. 

Therefore, the term interactive effect hereafter indicates only the 

first-order interactive effect. An interactive effect indicates that the 

main effect of one factor is not constant in magnitude across the levels of 

the other factor. If a factor is found to interact significantly with 

another factor, the net effect of the factor is the sum of the main effect 

and the interactive effect. 

The significance of each effect is weighed according to its contribution 

toward explaining the variation in the response. Sum of squares (55) is used 

to quantify the explained variability for each effect. Mean square is the 

quotient of the sum of squares divided by the associated degrees of freedom. 

The F-test statistic is obtained as a quotient by dividing the mean square of 

the effect by the mean square of the error term. The significance of the 

effect is evaluated by determining the probability of occurrence of an F 

statistic of this size due to chance alone. If not significant, this effect 

will not be incorporated into the predictive model. The confidence level 

used in the following experiments has been raised intentionally high, 0.95 or 

higher, to guarantee the incorporation of effects with higher confidence and 

to incorporate fewer, but necessary, variables into the predictive model for 

simplicity. 

ANALYSIS OF VARIANCE 

Analysis of variance (ANOVA) can be used to identify the significance of 

main effects and interactive effects, and thereby aid in building a 

predictive model. ANOVA allows a direct evaluation of the selected factors 

as to their influence on the observed variations in response. The ANOVA 
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model is a linear combination of effects which deviate from the grand mean. 

The grand mean of each response, ~, is the average of all measured values. 

If effects caused by some factors deviate significantly from~, these effects 

are added in order to predict the response at that condition. The simplest 

example of the ANOVA model for a factorial experiment which contains all 

desired effects is: 

where 

y 

ijk 
== ~ + s + t 

j 
+ u + £ 

ijk 

y 

ijk 

s , t 

i j 

i ij 

= response Y due to effects of factors S 
i 

and t at its kth replicate 
j 

.. main effects of the ith level of factor 

s, and the jth level of factor t, respectively 

u == interactive effect of factors sand 
ij 

t at their ith and jth levels, respectively 

£ = kth error term within treatment combinations, 
ijk 

2 
NID(o, a ) 

With this model, three hypotheses are tested: 

(1) The means at all levels of factor s are equal 

(2) The means at all levels of factor t are equal 

(3-1) 

(3) The difference between levels of factor s is the same at all levels 
of factor t 

The F-test can be used to identify which effects can be dropped from the 

prediction model without affecting it significantly. 
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The above ANOVA model can be generalized into a matrix form and solved 

by mUltiple regression techniques. Especially when many factors are 

incorporated, the matrix form is preferred for analysis. 

The matrix form is illustrated below. 

Y '"" X T (3-2) 
n x 1 n x m m x 1 

where Y .. measured response 

n '" number of measurements 

X '"" position coefficients (dummy variables) 

m .. number of effects 

T .. effects 

After transformation, 

X I Y .. X 'T-+- X I XT 

the desired effect vector T is solved as 

-1 
T ,.. (X'X) X'Y 

and the sum of squares of T is 

SS of [T] = T'X'Y 

The X matrix must be designed as purely orthogonal so that the sum of squares 

for each effect, or source of variability in the experiment, is independent 

of every other effect. Thus, the sum of squares for each effect can be 

computed individually and an F-test can be made for each effect 

independently. 

The first column of the X matrix is one, but the construction of the 

other columns depends on whether the experiment is a two-level factorial or a 

three-level factorial. Because a two-level factor has only one degree of 

freedom to estimate one effect, this effect must be assumed to be linear. 
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The dummy variable in each column used to represent the position of each 

effect is +1 for the high level and -1 for the low level. Mathematically, 

the linear effect is defined as one half of the difference in response 

between the high level and the low level. If the linear effect is 

significant, the response will be predicted by adding the linear effect when 

the factor is at the high level. When the factor is at the low level, the 

linear effect will be subtracted. 

A three-level factor has two effects - linear and quadratic. The linear 

effect is the linear trend of response between high and low levels; 

therefore, the position coefficients at low, medium, and high levels are -1, 

0, +1, respectively. The quadratic effect shows whether the response at the 

medium level deviates from the linear trend. The position coefficients of 

the quadratic effect at low, medium, and high levels are +1, -2, +1, 

respectively. The notations for linear effects and quadratic effect are L 

and Q. 

The interactive effect of a two-level factorial has only one degree of 

freedom to estimate one effect, symbolized as LL. But, the interaction of a 

three-level factorial has 

symbolized as LL, LQ, QL 

four degrees of 

and QQ. These 

freedom and 

four effects 

four effects, 

describe the 

interactions between any combination of linear effects and quadratic effects. 

The position coefficient of each interactive effect is the product of the 

position coefficients of the two interacted factors. For example, the 

position coefficient of LQ when the first factor is at the high level and the 

second factor is at the medium level is (+1) x (-2) = -2. 

The predictive models after analysis of variance for a two-level 

factorial and a three-level factorial are shown as follows: 
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Two-level factorial 

n n-l n 
y = l.l + L: C L + L: L: C C x LL (3-3) 

i=l L i i=l j=i+l L L ij 
i i j 

Three-level factorial 

n 
y = l.l + L: (C L + c Q ) 

i=l L i Q 1 
i 1 

n-l n 
+ L: L: (c x c x LL + C x C x LQ 

i=l j=i+l L L ij L Q ij 
i J i J 

+ C x C x QL + C x C xQQ ) (3-4) 
Q L 1J Q Q ij 

i J 1 J 

where Y = predicted response 

l.l = grand mean 

n = number of factors 

i, j notation for i-th, j-th fac tor 

C = position coefficients (dummy variables) 

L, Q = linear and quadratic effects 

LL, LQ, QL, QQ = interaction effects 

These ANOVA models can be transformed from discrete levels to a 

continuous basis for more convenient use in prediction. In this study, any 

value within the specified ranges of volume, left turns, truck percentages, 

cycle length, or cycle split can be interpolated directly or extrapolated 

slightly. The interpolation or extrapolation is actually an interpolation or 

extrapolation of the position coefficient which is related to each factor. 
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The form of interpolation and extrapolation for the linear effects and for 

the quadratic effects are a straight line and a parabolic curve, 

respectively. The formula for interpolation and extrapolation are listed as 

follows: 

w = 
(A 

where w 

A A 
1 m 

z = w 
L 

Z = 3 
Q 

where z 

L, Q 

A - A 
m 

- A ) 12 
h 1 

transformation of any value for factor A 

A = values of low, medium, and high levels, , 
h respectively 

2 
- 2 

= position coefficient for interpolated or 
extrapolated factor 

linear and quadratic effects, respectively 

(3-5) 

(3-6) 

(3-7 ) 

For each interactive effect, its interpolated or extrapolated position 

coefficient is the product of the related position coefficient for each of 

the two interacted factors. 

The application of ANOVA technique generally assume that the response 

values are normally distributed and have constant variances over the 

experimental ranges. The estimated responses of TEXAS-II model are verified 

to satisfy these two assumptions. The tests are listed in Appendix G. 
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FRACTIONAL REPLICATION DESIGN 

Fractional replication design can be used to identify the minimum number 

of experimental conditions needed for estimating adequately the effects of a 

large number of variable factors and their interactions. The cost of 

implementing a full-factorial design in such situations might be prohibitive, 

even though the results might be somewhat more precise than those from a 

partial factorial design. Since many factors contribute to emissions and 

fuel consumption at intersections, several thousand runs of the TEXAS Model 

would be required for a full factorial experiment. A fractional replication 

design was therefore utilized for the model-building process. 

In this type of design, each experimental condition is referred to as a 

cell. Each cell is identified by a series of level indicators for each 

factor, e.g. the first factor might be at high level, the second at low 

level, the third at low level, etc., until the n-th factor is specified by a 

level indicator. For example, if the notation of each cell is (10001 ••• ), 

there are n digits corresponding to n factors. Each digit represents a 

level. For a two-level factor, 1 and 0 represent the high and low levels, 

respectively. For a three-level factorial, 2, 1 and 0 represent high, medium 

and low levels, respectively. 

For a factorial experiment with 1 purely two-level factor or with 1 

purely three-level factor, 
1 1 

2 or 3, respectively. 

the number of possible experimental conditions is 

If one lets 1 = 10, it becomes appar~nt that the 
10 

possible number of cells quickly becomes impractical to handle as 2 
10 

= 1,024 

and 3 = 59,049. 

Fractionation is accomplished by dividing all the possible cells into 

several blocks through a designated screening process and selecting only one 

block for actual experimentation [Refs 50-54]. Each block contains an equal 
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number of cells and is expected to provide the same results as any other 

block. Because a fractional part cannot possibly include all features of the 

whole, the effects estimated from the fractional replication design contain 

only a portion of all the possible effects which might be identified from a 

full-factorial experiment. The critical aspect of fractional replication 

design is, therefore, to select the cells for experimentation in such a way 

that all the effects needed for building an adequate model will be included. 

Defining contrast is a technical expression that indicates which effects 

are confounded with blocks in a confounded factorial design [Ref 50]. 

Several different defining contrasts may be chosen as bases for fractional 

replication design. For any selected defining contrast, the level indicator 

of each cell in a full-factorial design is multiplied by the corresponding 

level indicator of each factor in the defining contrast. Second, all the 

products are summed. Third, the sum of products is divided by the factor 

level (2 or 3), and finally the remainder is taken as the identifying value. 
5 

For example, if the factorial is 2 with factors A, B, C, D and E, and the 

defining contrast is ABC, the identifying value for cell (10110) is O. For a 

two-level factorial two different blocks may be defined by two identifying 

values, 0 and 1. For a three-level factorial, there are three identifying 

values, 0, 1 and 2. 

When several defining contrasts are selected, the number of blocks, N, 

into which the factorial design can be divided is calculated as the number of 

the factor level (2 or 3) raised to the power of the number of defining 
b b 

contrasts, b. For example, N = 2 or 3. Two defining contrasts can divide a 

two-level factorial into four blocks. But for a three-level factorial, two 

defining contrasts can make nine blocks. 
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If defining contrasts are not selected properly, the desired main and 

first-order interactive effects will be confounded or aliased with each 

other. 

Each selected defining contrast and the product of the defining 

contracts must be maintained as fourth or higher order interactive effects. 

Otherwise, the desired effects cannot be estimated because some effects will 

be either confounded or aliased with each other. In fractional replication 

design, confounding makes it impossible to estimate the effects which are 

confounded by blocking. If, for example, Effect A is selected as a defining 
5 

contrast in a 2 factorial, each selected cell has many level combinations 

with the other four factors, but there is only one level of A. Therefore, it 

is impossible to estimate the effect of Factor A since there is not another 

level with which to compare it. If both Effect A and Effect B are selected 

as defining contrasts, neither Effect A, nor Effect B, nor their product 

Effect AB, can be estimated. 

The alias of any effect, in fractional replication design, is actually 

another effect which is being explained by the same amount of numerical 

variability in the selected experimental cells. The aliased effects cannot 

be identified in fractional replication design due to the fact that the cells 

which can indicate the difference in effects will not be selected for 

evaluation. For example, Effect A is aliased with Effect BC if the defining 

contrast is ABC. This aliasing results from the fact that the position 

coefficients for the selected cells that are used to compute the effects are 

the same. Since high-order interactive effects are not of concern, no 

problem is presented by the fact that the desired effects are aliased with 

the high-order interactive effects. As long as the defining contrasts and 

their products can be maintained as fourth-order interactive effects or 



47 

higher, the desired effects will not be a1iased with each other. For 
5 

example, when the defining contrast in a 2 factorial is ABCDE, the alias of 

A is BCDE and the alias of AB is CDE. No main effects or first-order 

interactive effects are a1iased with each other in this situation as the 

defining contrasts have been properly selected. 

However, the loss of information which is due to defining contrasts and 

their products is increased when the number of defining contrasts is 

increased. Therefore, a limit for fractionation exists. Beyond that limit, 

the desired effects must either be confounded or a1iased with each other. 

The limit is reached when no more defining contrasts can be added without 

their product equalling or exceeding a fourth-order, or higher-order 

interactive effect. The number of defining contrasts which constitutes the 

limit is always the same, but which defining contrasts are used is a matter 

of choice. The actual defining contrasts used in the experiment described 

herein are listed in Chapters 5 and 6. 

The limit of fractionation for commonly-used factorials is listed in 

Table 3-1. From the measurements required and the degrees of freedom for the 

error term, some implications which were considered in the design of the 

experiments described herein are 

(1) Two-level factorials require fewer measurements and cost less than 
three-level factorials. If a medium level has been proved 
unnecessary, a two-level factorial instead of a three-level should 
be used. 

(2) If a three-level factorial is definitely needed, or if it is 
desirable to investigate whether the medium level is needed, a 
larger-size, three-level factorial can be used with the same 
numbers of observations to estimate more effects and waste less 
degrees of freedom on the error term than if a smaller size 
factorial is used. Therefore, if the number of factors is flexible 

10 
in the formation of the experiment, a 3 factorial is the most 
economical design of the three-level factorials. 



Type of Full 
Factorial 

Smallest 
Portion of Full 
Factorial 

Number of 
Observations 
Required 

Number of 
Effects* 

Replications of 

TABLE 3-1. CHARACTERISTICS AND LIMITATIONS ASSOCIATED WITH FRACTIONATION 
OF FULL-FACTORIAL EXPERIMENT DESIGNS 

. 

25 2
6 27 28 29 

2
10 3

5 
3

6 
3

7 
3

8 

1/2 1/2 1/2 1/4 1/4 1/8 1/3 1/3 1/9 1/27 

16 32 64 64 128 128 81 243 243 243 

,. 

16 22 29 37 46 56 51 73 99 129 
- . " 

Each Observation 
Number of Degrees of Freedom in Error Term 

1 0 10 35 27 82 72 30 170 144 114 
---""""""'" 

2 16 42 99 91 210 200 111 413 387 357 
-. '''''''''''' 

4 48 106 227 219 466 456 273 899 873 843 
----

39 

1/81 

243 

163 

80 

323 

809 

* The number of effects. including the grand mean. main effects. and interactive effects which can 
be analyzed are. for a 

Two-level factorial = 1 + (l)(No. of factors) + (l)(No. of 1st-order interactions), and for a 

Three-level factorial 1 + (2)(No. of factors) + (4) (No. of 1st-order interact 

3
10 

1 ,,] ,-' 

243 

201 

42 

285 

771 

.p-
00 
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(3) The number of degrees of freedom in the error term of each 
factorial experiment is determined by the replications of each 
observation. If the degrees of freedom for the error term goes to 
zero in the fractional replication design, this design cannot be 

5 
used. (e.g., The 2 factorial has only one replication of each 
observation and zero degrees of freedom in the error term.) 
Statistics related to the whole intersection system provide only 
one replication and also belong to this case. For this situation, 

6 
a 2 factorial is the most economical design. As to the approach 
statistics, there are two replications for both the major street 
and the minor street, and there are four replications if both 

5 
streets have the same traffic input. Then the factorial 2 can be 

6 
considered to replace the 2 design. 

For factorial experiments with less than five factors, a full factorial 

should be designed since a fractional replication design will not produce the 

desired results. 

VARIANCE REDUCTION BY BLOCKING WITH COMMON STREAMS 

A simulation experiment has the advantage of being able to control fully 

the experimental environment so as to reduce the experimental error and 

increase the precision of results. If the mean square of error is reduced by 

some technique, more effects appear to be significant in the analysis of 

variance for a given level of significance, or higher confidence levels can 

be used for the significance test. Both increase the precision of 

prediction. 

Random variations in the factors being considered is a major source of 

experimental error. One method to reduce the experimental error is to 

conduct all the experimentation in the same environment. A common random 

stream which defines the randomness of factors in a simulation model provides 

the same experimental environment; therefore, the variance of the estimated 
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difference can be smaller than that resulting from the use of different 

random streams [Ref 59]. 

Additional variance reduction can sometimes be achieved by grouping the 

selected cells into several homogeneous blocks. In this technique, all the 

cells in each block are processed by using common random streams so that the 

uniformity within the block is enhanced. If the averages of blocks are 

different from each other, the variability between blocks is explained by the 

differences between the block averages. 

reduced by the blocking effect. 

Therefore, experimental error is 

Because the error term in the analysis of variance is assumed to be 

normally distributed, independence between experimental conditions should be 

maintained in order to justify this assumption. In simulation experiments, 

use of a non-overlapping random stream can represent independence. 

Therefore, the experiments described herein which relate to traffic 

performance at intersections have been 

maintain independence simultaneously. 

designed to reduce variation and 

This is possible because each 

intersection has several individual approaches. 

In the TEXAS Model, each inbound approach to the intersection is a 

source of traffic. Each driver-vehicle unit on each approach is characterized 

by several random variables such as headway, direction of travel, vehlcle 

type, etc. 

successively; 

The headways between 

then all remainaing 

units on each approach are generated 

attributes are assigned in a defined 

order to each unit according to time of entry into the system. 

The random stream of approach headways which was generated for use in 

the experiments with the TEXAS Model utilized a unique sequence of random 
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numbers which was produced from the same seed number. To insure independence 

and reduce variance, this continuous sequence of numbers was divided into 

four sections: two sections of equal length followed by two longer sections. 

The equal-length sections were used for blocking headway-descriptor data into 

common streams in order to reduce variance. The final two long sequences of 

random numbers were used to maintain independence in replicates of the 

approach traffic. The number of sections needed for variance reduction was 

the number of approaches which were blocked for common streams times the 

number of blocks. The length of each generated sectionof ramdom numbers 

needed to be long enough to characterize the largest traffic volume which 

might be included in any cell of the experiment. Because the required cell

by-cell traffic volume was different, several buffer zones were used between 

sections to guarantee that the traffic on each approach which had been 

blocked into a common stream in each section, utilized the assigned sequence 

of numbers as expected. These buffer zones were input into the TEXAS Model 

as traffic on dummy approaches with the volumes designed to make up the 

difference in actual volume used in each cell and the length of random 

numbers in each section. Each of the replicate approaches, for independence, 

utilized successively a non-overlapping sequence in the final long section of 

random numbers. Buffer zones were used to guarantee that the sequence 

utilized for each of the approaches in each cell did not overlap with any 

other. This idea is depicted in Fig 3--1. 

SUMMARY 

In designing the experiments needed to develop the predictive models for 

estimating queue lengths, delays, emissions, and fuel consumption, 

statistical techniques analysis of variance, fractional replication design 

and variance reduction have been utilized. Analysis of variance was used to 
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Approach 
No. 

(DG) 
@@ 

Starting 
Seed Number 

1 
1 ,APproacheD 

Volume Simulated 
During 15 Hinutes 

V1 

V2 

Sequence of Random Numbers 

, J 

~ .. ApproachQ) ~I .. ApproachQ) .1. Approach@ 

Traffic Volume for Each Cell 
on Approach 3 on Approach 

J 1 

Block 
2 3 I 1 

Block 
2 3 1 2 3· .. i = 243 1 2 3. . . i = 1'*.. "t*JlHt .. 

(1) If i-th cell is assigned to Block 1 

VI. 
1 buffer 2 

buffer 1"'0 

.1 

I .. 

(2) If j-th cell is assigned to Block 2 j j 

~~ _~ __ ~I~ 
J J J J 

buffer 1 buffer 2 buffer 3 buffer 4 

(3) If k-th cell is assigned to block 3 
k k 

~ _ ~ J~ 
buffer 1 buffer 2 buffer 3 buffer 4 

Required Length of the Random Number String 

L2 = Bloc k 1 + Block 2 + Block 3 3 x Block 1 

3 x Max l (V1
i

, V2
i
), i = 1, 243] 

243 243 
L V1., L4 = L V2. 
i=l 1 i=l 1 

Fig 3-1. Variance reduction design with common traffic streams for any 
three-level factorial experiment with three blocks. 
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identify the significant effects which can be attributed tl, V~'lUU~ 

experimental factors and indicate which factors should be included in the 

predictive model for each response. Fractional replication design was used 

to select the minimum number of experimental conditions which would produce 

acceptable results for each response. Variance reduction by blocking common 

random numbers within the fractional replication design was used to enhance 

the precision of results with a minimum number of simulation runs. 

An affordable series of experiments which would yield acceptable results 

was designed with these techniques. Details of the designs and the resulting 

predictive models are presented in Chapters 5 and 6. 
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CHAPTER 4. TEXAS-II - A SIMULATION MODEL FOR PREDICTING VEHICLE EMISSIONS 
AND FUEL CONSUMPTION AT AN INTERSECTION 

STRUCTURE OF THE SIMULATION MODEL 

To quantify the effects of intersection geometry, traffic control, and 

traffic flow on air pollution and fuel consumption, the TEXAS-II simulation 

model has been developed to compute estimate of vehicle emissions and fuel 

consumption on a microscopic basis. TEXAS-II is a modified and extended 

version of the TEXAS Model for Intersection Traffic [Refs 24-27]. It 

includes a post processor which utilizes data concerning the individual 

vehicle characteristics and the time rate of movement of each vehicle through 

the intersection, which are produced by the TEXAS Model, as the basis for 

estimating emissions and fuel consumption. 

The TEXAS Model for Intersection Traffic can simulate the instantaneous 

behavior of each individually-characterized driver-vehicle unit as it 

approaches, passes through, and departs from an intersection. At any time, a 

unit may either maintain or change speed or maintain or change lanes 

depending on the relative positions and movements of neighboring units and 

the effects of applicable traffic control devices. The premise is that each 

simulated driver will attempt to maintain safety and comfort while sustaining 

desired speed and obeying traffic laws. This model is suitable for a single 

multi-leg, multi-lane, mixed-traffic intersection operating under any 

conventional type of control. 

The post processor which is now incorporated into TEXAS-II [Ref 64] 

includes a group of regression models which can predict the instantaneous 

55 
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vehicle emissions and the fuel consumption for various types of vehicles 

operating under different conditions. The Environmental Protection Agency 

(EPA) models for 1975 light-duty vehicles operating at low altitude are 

utilized [Ref 5]. but the models which estimate the behavior of heavy-duty 

vehicles were developed as part of this study [Refs 36-38] with experimental 

data supplied by Southwest Research Institute [Refs 28-35] Development of the 

models for heavy-duty vehicles is described in Appendix H for the convenience 

of the reader. 

THE TEXAS MODEL FOR INTERSECTION TRAFFIC 

The TEXAS Model for Intersection Traffic includes three data processors: 

GEOPRO (Geometry). DVPRO (Driver-Vehicle) and SIMPRO (Simulation) for 

describing. respectively. the geometric configurations. the stochastically 

arriving traffic. and the behavior of traffic in response to the applicable 

traffic controls. SIMPRO integrates all the defined elements and computes 

deterministically the response of each driver-vehicle unit. 

GEOPRO defines the geometry of the intersection in the computer. It 

calculates vehicle paths along the approaches and within the intersection. 

The number of intersection legs. together with their associated number of 

lanes and lane widths. define the intersection size and the location of any 

special lanes. The azimuth for each leg and the associated coordinates 

define the shape of the intersection. The allowed directional movements of 

traffic on the inbound approaches and the allowed movements on outbound lanes 

define the directional use of the intersection. 

DVPRO utilizes certain assigned characteristics for each class of driver 

and vehicle and generates attributes for each individual driver-vehicle unit; 

thus. each unit is characterized by inputs concerning driver class. vehicle 

class. desired speed. desired outbound intersection leg. and lateral lane 
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position on the inbound leg. All these attributes are generated by a uniform 

probability distribution, except for the desired speed which is defined by a 

normal distribution. Each unit is sequentially ordered by queue-in time as 

defined by the input of a selected headway distribution. The total number of 

driver-vehicle units which must be generated by DVPRO is determined by the 

product of the input traffic volume, in vehicles per hour, and the minutes of 

time to be simulated. 

SIMPRO simulates the traffic behavior of each unit according to the 

momentary surrounding conditions including any traffic control device 

indications which might be applicable. Upon entering the inbound approach 

lane, the entry velocity of each unit is set so that the vehicle will neither 

exceed a selected desired speed nor collide with the unit immediately ahead 

of it. If the unit ahead is accelerating, or is traveling at its desired 

speed, the entering unit will enter the approach at its own desired speed. 

If the unit ahead is decelerating, the speed of the entering unit is set to a 

value which is less than its own desired speed. If there is no leading unit 

on the inbound lane, the unit enters with its desired speed. 

After entry, the unit is checked moment by moment as to whether or not 

it is in a car-following situation. If it is not, the magnitude of required 

acceleration or deceleration which is appliable at any given instant is 

calculated by linear interpolation between extreme values which are set for 

each vehicle class with respect to the desired speed and to zero speed. 

Maximum required acceleration and deceleration occur at or near zero speed, 

and zero acceleration occurs at the maximum speed that each type of vehicle 

can attain. If the unit is in a car-following situation, the speed and 

acceleration of the unit interact with the speed and position of the unit 

ahead. Current and relative speeds and positions of all adjacent vehicles 
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are thus utilized in determining the behavior of each driver-vehicle unit in 

the simulation model. 

When car following or traffic control makes it necessary for a unit to 

accelerate or decelerate, the logic in SIMPRO provides for accelerating to 

the desired speed, accelerating to the speed of the unit ahead, decelerating 

to follow the unit ahead, or decelerating to the desired speed within the 

available distance. 

As the unit proceeds along the inbound approach lane, the location and 

the status of traffic control devices are checked moment by moment. The 

indication of the traffic control devices will apply to the unit as soon as 

the unit comes into the influence area of the device. 

If stop signs control the intersection, SIMPRO lists the units stopped 

before the sign according to their arrival times and then releases them in a 

first-arrived-first-served sequence. If there are simultaneous arrivals on 

adjacent intersection legs, the unit to the right gets priority for earliest 

release. 

If pre-timed signals control, each unit responds to the signal 

indications which appear in a defined sequence and are of a specified 

duration for each phase. Each unit will attempt to go on a green indication 

after checking for intersection conflicts. If the unit is in the leading 

position and has cleared intersection conflicts, the unit will enter the 

intersection. If a leading unit has stopped before the unit being· examined, 

or if the leading unit is decelerating, the unit being examined will begin to 

stop. When the signal indication is red, each arriving unit will stop; 

however, a right-turn-on-red option is provided. 

If control is by an actuated signal controller, the sequence and 

duration of each indication is selected in response to the information 
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received by the controller from the detectors. The logic for driver response 

to signal indications is, of course, the same as that described for the 

pretimed signal. A detector actuation is defined by the time interval when 

the front bumper of a unit has crossed the start of the detector but the rear 

bumper has not crossed the end of the detector. Actuations may continue the 

phase or allow the phase to change when a maximum time interval for that 

phase has elapsed or a sufficiently large gap occurs. 

A unit is allowed to change into an adjacent lane if less delay can be 

expected. The geometric path of the lane-changing unit is a cosine curve. 

Each unit is processed incrementally in time from its entry onto the inbound 

lane to the end of the outbound lane. The length of each approach is 

specified. The instantaneous traffic behavior of each unit including speed, 

location, and time are written onto a tape by the TEXAS Model for subsequent 

use in the emission processor (EMPRO). Statistics about delays and queue 

lengths are also gathered by the TEXAS Model for evaluating the performance 

of traffic at the intersection. 

Delay statistics include the average of total delay and the average of 

stop delay incurred by each vehicle processed. Each delay is summarized by 

left-turn, right-turn, and straight movement and by the total of these three 

permitted directional movements on each inbound approach. Total delay is the 

difference between travel time for a vehicle through the system and the time 

it would have taken the vehicle at its desired speed. Stop delay is the time 

spent by a vehicle which has a velocity less than 3 feet/second. Delay 

statistics show the overall influence of the intersection environment on 

traffic passing 

experienced by 

through the 

traffic making 

intersection. Comparison of the delays 

various directional movements indicates the 

interaction among traffic flows on the intersecting streets. Queue-length 
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statistics include average queue length and maximum queue length. Both are 

measured in units of vehicles, not feet. Average queue length and maximum 

queue length are the averages taken for each inbound lane over any selected 

time interval. 

EMISSION PROCESSOR FOR TEXAS-II 

The emissions processor, referred to as EMPRO, incorporates models to 

predict the instantaneous vehicle emissions of Carbon Monoxide (CO), 

Hydrocarbons (HC), Oxides of Nitrogen (NOx), and fuel flow (FF) for both 

light-duty vehicles and heavy-duty vehicles. EMPRO utilizes information from 

SIMPRO about the instantaneous speed and acceleration of each vehicle to 

compute instantaneous vehicle emissions and fuel consumption at points along 

the vehicle path. For evaluation purposes, each lane on each approach is 

partitioned into a series of buckets, and the emissions and fuel flow are 

accumulated on a bucket basis to show the spatial variation of emissions and 

fuel consumption with respect to time. The intersection proper is treated as 

one bucket, but it collects the emissions and fuel consumption values 

generated by vehicles crossing it from all approaches. The length of buckets 

on each inbound or outbound lane can be specified by the user as input data 

to EMPRO. In this study, the bucket is set as a lOO-foot section of a lane, 

therefore, each inbound or outbound lane is partitioned into eight buckets as 

all approaches are 800 feet long. The EPA emission and fuel consumption 

models for light-duty vehicles are expressed directly as functions of vehicle 

performance (speed and acceleration), but the emission and fuel consumption 

models for heavy-duty vehicles referenced herein are expressed as functions 

of engine performance (engine torque and engine speed). EMPRO incorporates a 

subprogram to convert engine performance into vehicle performance for 

heavy-duty vehicles in order to estimate emissions and fuel consumption. 
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Emissions and Fuel Consumption Models for Light-Duty Vehicles 

The emission models for CO, HC, NO and CO developed by EPA for 
x 2 

light-duty vehicles [Ref 5] are presented in quadratic form of speeds for 

steady state, and in quadratic form of speeds and accelerations for transient 

states. The fuel consumption model is expressed as a linear function of the 

amounts of HC, CO and CO emitted. The emission models are formulated as 
2 

follows: 

Steady State 

2 
L(V) 3 S + S V + S V 

1 2 3 

L = instantaneous emission rate (grams/second) 

V = speed (MPH) 

S = coefficients (listed in Table 4-1) 

Transient State 

2 
L(V,A) = b + b V + b A + b AV + b V 

1 2 3 4 5 
2 2 2 2 2 

+ b A + bVA+bAV + b A V 
6 7 8 9 

A = acceleration or deceleration (MPH/second) 

b coefficients (listed in Table 4-1) 

In the Modal Analysis Model, vehicles are classified into 18 groups by model 

year from 1957 to 1975 and by operating altitude as low or high. The 1975 

low altitude group, which provides the most current information available for 

this study and matches the terrain situations of many American cities, was 

selected for use in the TEXAS-II model. The models and coefficients for 

estimating the emissions of CO, HC, NO for the 1975 low altitude and CO 
2 x 

group of automobiles are listed in Table 4-1. An evaluation of the models 



TABLE 4-1. INSTANTANEOUS EMISSION AND FUEL CONSUMPTION MODELS FOR PASSENGER CARS 
(AFTER REF 5) 

INSTANTANEOUS EMISSION MODELS 

Steady State Model: L(V) 2 = Sl + S2V + S3V 

L = Instantaneous Emissions Rate (gram/second) 

V = Speed (mph) 

Transient State Model: L(V,A) 222 222 
= B1 + B2V + B3A + B4VA + B5V + B6A + B7V A + BSVA + B9V A 

A = Acceleration or Deceleration (M/H2) 

COEFFICIENTS FOR EMISSION HODELS 

State CO HC NO CO
2 x 

Sl 1.165577S0E - 01 5.38159910E - 03 1.4fi895690E + 00 2.65079990E - 03 
Ste~dy S2 -4.62989880E - 03 -1.45500000E - 04 7.06690180E - 03 -3.53700020E - 04 

S3 6.98999940E - 05 1. 99999980E - 06 1. 61370010E - 03 2.34000040E - 05 

B1 2.15785210E - 01 8.06840140E - 03 2.28404900E + 00 1. OS160000E - 02 
B2 -1.25777980E - 02 -4.00200020E - 04 -2.62799000E - 02 -1.22500000E - 03 
B3 5.14772980E - 02 9.00400100E - 04 6.55900840E - 02 -7.35400010E - 04 

Transient B4 -2.34259990E - 03 6.50000000E - 05 5.39221990E - 02 5.39399920E - 04 
B5 1.67800000E - 04 6.60000020E - 06 2.12890000E - 03 4.44000030E - 05 
B6 -1.57559990E - 03 -7.35699900E - 04 -1.65571990E - 01 -3.29720000E - 03 
B7 2.82299940E - 04 8.98000000E - 05 3.02321020E - 02 5.26600050E - 04 
B8 1. 25299990E - 04 -3.00000010E - 07 -9.01000020E - 05 3.11999970E - 06 
B9 4.85000060E - 05 -6.00000020E - 07 -4.12700000E - 04 -8.40000030E - 06 

INSTANTANEOUS FUEL CONSUMPTION MODEL 

FF = 0.866 * HC + 0.429 * CO + 0.273 * CO 2 
- I 

(j\ 
N 



indicates that in steady-state driving the emissions of CO and HC decrease 

with speed while the emissions of NO and CO increase with speed. The fuel 
x 2 

consumption rate in steady-state driving stays almost constant in the speed 

range up to ten mph and then increases with speed. In transient state 

driving, acceleration has strong effects to increase the emissions and fuel 

consumption. The effect of acceleration is higher when speed is higher. Use 

of the coefficients for the 1975 low altitude group of vehicles can produce 

negative values for emissions and fuel flow. In the TEXAS-II Model, all such 

negative values are automatically set to zero. 

Emission/Fuel Consumption Models for Heavy-Duty Vehicles 

A series of models (see Table 4-2) for estimating instantaneous values 

of emissions and fuel consumption for heavy-duty vehicles powered by gasoline 

or diesel engines were developed for incorporation into a data post processor 

called EMPRO in the TEXAS-II Model. This process is described in detail in 

Ref 38 and summarized in Appendix H for convenience. Rational approximations 

of vehicle dimensions and operating characteristics are combined with 

empirical data on engine performance to produce the models. 

A conversion subprogram in EMPRO computes the instantaneous engine brake 

horsepower needed to produce the speed and acceleration specified in the 

output from the TEXAS Model and then converts this to the required torque, 

engine speed, and gear ratio of the truck being simulated. The required 

engine brake horsepower is the product of vehicle speed and the total 

propulsive force. The total propulsive force is the sum of the resistance 

force plus the net force needed to accelerate the mass of the vehicle. The 

resistance force includes frictional resistance in the vehicle as well as air 

resistance. The total resistance force can be estimated as a function of 

vehicle mass, speed, and maximum frontal cross section. The net accelerating 
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HC 

CO 

NO 

FF 

HC 

CO 

NO 

FF 

TABLE 4-2. INSTANTANEOUS EMISSION AND FUEL CONSUMPTION MODELS 
FOR GASOLINE AND DIESEL TRUCKS 

EMISSION AND FUEL CONSUMPTION MODELS FOR GASOLINE TRUCKS1 

= 6.526E - 03 + 1.088E - 08 * ABS(TRQ) * RPM + 4.153E - 11 * TRQ 

* TRQ * TRQ * TRQ - 5.46E - 09 * ABS(TRQ) * TRQ * TRQ 

= 10.0**(-2.636 + 3.190E - 05 * TRQ * TRQ + 4.257E - 02 * SQRT(RPH) 

- 2.205E - 06 * ABS(TRQ) * RPM + 1.659E - 10 * TRQ * TRQ * TRQ 

* TRQ) 

= 10.0**(-1. 702 + 2.505E - 02 * SQRT(ABS(TRQ)) - 8.991E + 02/RPM 

- 3.815E - 10 * TRQ * TRQ * TRQ * TRQ + 8.504E - 03 * ABS(TRQ)) 

= -1.301 + 7.409E - 06 * ABS(TRQ) * RPM + 7.105E - 02 * SQRT(RPM) 

+ 3.555E - 10 * TRQ * TRQ * TRQ * TRQ 

EMISSION AND FUEL CONSUMPTION MODELS FOR DIESEL TRUCKS 1 

= -1.183E - 02 + 3.459E - 05 * RPM - 7.560E - 06 * ABS(TRQ) - 4.833E 

- 09 :'<: RPM * RPM 

= 3.069E - 02 - 1.107E - 03 * ABS(TRQ) + 2.212E - 07 * ABS(TRQ) 

* RPM + 1.103E - 05 * TRQ * TRQ 

= 2.602E - 02 - 2.035E - 04 * ABS(TRQ) + 4.024E - 07 * ABS(TRQ) 

* RPM + 6.591E - 04 * SQRT(ABS(TRQ)) 

= -2.898E - 02 + 3.726E - 03 * ABS(TRQ) + 8.097E - 06 * ABS(TRQ) 

* RPM + 8.467E - 04 * (ABS(TRQ) + RPM) - 1.180E - 01 * SQRT(ABS 

TRQ)) 

1 Units = grams/second 

Where TRQ = Engine torque in foot-pounds 

RPM = Engine speed in revolutions per minute 
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force is the product of vehicle mass and acceleration. The required 

instantaneous propulsive force can be approximated by assuming representative 

values for the weight of the truck, its maximum frontal cross section, and 

its instantaneous acceleration. Engine speed can be related to vehicular 

speed by appropriate gear ratios. Then, torque is calculated by dividing the 

required engine horsepower by the engine speed. These calculated engine 

speed and torque values are used for the estimation of emissions for 

heavy-duty vehicles through correlation with data on representative truck 

engines obtained by Southwestern Research Institute [Refs 28-35]. 

Diesel trucks and gasoline trucks generally have different vehicle 

weight and capacity of pay load. The respective weights of full-load and 

partial-load for each type of truck that have been assumed for this study are 

listed in Table 2-4. The breakdown of trucks by class, weight, and fuel type 

is listed in Table 2-5. The maximum frontal cross-sectional area of 

single-unit and tractor-trailer trucks are assumed to be 60 and 95 square 

feet, respectively. These values are set in EMPRO as representative default 

values for this investigation. 

EMPRO computes quantitative estimates of CO, HC, NO, and fuel 
x 

consumption and accumulates them in the form of summary statistics. The 

statistics are tabulated according to bucket, lane, leg, total intersection 

system and vehicle class for any user-selected time interval. Small buckets 

and short time intervals can be chosen to help minimize the effects of 

displacement, dispersion, or reaction of pollutant sources when modeling 

concentrations at selected locations in or near the intersection system. 

Bucket statistics show the longitudinal variation of emissions and fuel 

consumption along each inbound and outbound lane. Lane statistics are the 

sum of all buckets along a lane and show the transverse variation in 
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emissions and fuel consumption on each intersection leg. Approach statistics 

are the sum of all lane statistics, regardless of direction, on each leg. 

Total intersection system statistics are summed about all approaches and the 

intersection proper area. Both approach statistics and intersection 

statistics are used to analyze the significant effects of the selected input 

factors on emissions and fuel consumption. The number of buckets in a total 

intersection system is quite large; therefore, it is difficult to generalize 

effects. Only one bucket statistic will be used to demonstrate that the 

source of emissions and fuel consumption can be predicted in detail by the 

model. Specific cases can be analyzed readily by running the TEXAS-II Model. 

Five examples listed in Table 4-3 are presented to indicate the 

influence that signal timing, traffic lane volume, percent trucks, and left 

turns can have on the vehicle emissions and fuel consumption estimates 

produced by EMPRO. The values for emissions and fuel consumption are larger 

near the intersection than elsewhere on the indicated inbound and outbound 

lanes. The maximum values generally occur in bucket No. 1 on the inbound 

lane. Emissions and fuel consumption in the intersection proper, indicated 

as bucket No. 0 in Table 4-3, are attributed to through traffic and right 

turning in the indicated inbound lane only. Emissions and fuel consumption 

on the outbound lane are contributed by the through traffic on the indicated 

inbound lane as well as the traffic turning right into this outbound lane 

from the cross street. Right turns in all five cases are fixed at-IOO vph on 

each approach. Graphs of emissions and fuel consumption along the buckets 

are presented in Fig 4-1 to Fig 4-4. 



TABLE 4-3. EMPRO EMISSIONS AND FUEL CONSUMPTION EXAMPLE PROFILES ALONG RIGHT LANE OF 
A 4 x 4 INTERSECTION (GRAMS/15 MINUTES) 

QUANTITY BUCKET CASE 1 CASE 2 CASE 3 CASE 4 CASE 5 QUANTITY BUCKET CASE 1 CASE 2 CASE 3 CASE 4 CASE 5 

8 6.21 5.79 14.23 7.66 6.70 
7 7.74 9.21 15.96 8.53 5.38 
6 10.08 8.50 18.84 8.57 5.33 
5 10.40 9.45 22.79 7.96 5.70 

8 2.11 2.00 2.95 2.76 2.26 
7 2.20 2.46 2.91 2.95 1.82 
6 2.69 2.30 2.99 2.79 1.65 
5 2.83 2.44 3.22 2.57 1.48 

4 8.86 6.82 31.89 9.50 5.47 
3 11.59 7.23 66.08 11.85 18.36 
2 23.83 21.37 127.04 22.67 65.11 
1 113.34 172.82 300.87 394.56 253.97 

CO 0 64.70 45.65 81.23 120.10 78.00 

4 2.44 1.92 3.58 2.53 1.17 
3 2.29 1.49 6.08 2.46 2.11 
2 3.14 1.87 9.66 2.96 3.29 
1 10.26 10.22 20.00 11.20 12.27 

NOX 0 11.73 6.83 14.75 6.48 13.45 
-1 33.91 11.42 61.79 25.94 28.92 
-2 9.89 11.96 33.05 20.44 7.04 
-3 6.93 11.77 22.85 17.49 5.31 
-4 7.18 11.79 22.41 20.08 5.56 

-1 7.11 1.04 11.56 3.62 5.89 
-2 3.02 1.11 6.57 2.56 2.15 
-3 2.31 1.09 4.76 2.34 1.68 
-4 2.33 1.07 4.71 2.48 1.71 

-5 7.28 11.83 21.70 17.63 5.57 -5 2.35 1.10 4.58 2.28 1.72 
-6 7.28 11.73 21.58 17.41 5.57 
-7 7.28 11.73 21.20 17.10 5.54 
-8 7.11 11.26 20.33 16.54 5.95 

-6 2.35 1.07 4.54 2.23 1.73 
-7 2.35 1.07 4.43 2.18 1.72 
-8 2.29 1.03 4.25 2.16 1.77 

8 .48 .47 1.21 .63 .50 
7 .53 .57 1.23 .63 .41 
6 .62 .56 1.35 .63 .40 
5 .63 .59 1.50 .61 .41 
4 .57 .51 1.80 .65 .42 
3 .61 .53 2.98 .70 .85 
2 1.01 .98 4.96 1.16 2.53 

8 154.52 154.52 327.59 186.58 162.26 
7 155.69 161.18 314.72 180.94 130.16 
6 171.85 159.37 326.61 177 .87 123.78 
5 176.48 165.52 344.13 171.81 119.52 
4 162.86 155.40 379.72 173.13 113.64 
3 158.57 142.58 515.89 175.66 157.41 
2 183.47 165.62 733.26 204.75 311.56 

1 4.00 6.25 11.69 7.49 9.55 
HC 0 2.52 2.01 3.54 2.34 3.04 

-1 1.38 .72 2.94 1.44 1.16 
-2 .59 .74 1.84 1.30 .43 
-3 .49 .73 1.50 1.29 .37 
-4 .50 .73 1.48 1.29 .38 
-5 .50 .74 1.46 1.29 .38 
-6 .50 .73 1.45 1.28 .38 

1 517.08 714.65 1415.28 803.72 1029.53 
FF 0 405.03 335.09 623.78 334.53 466.44 

-1 289.96 142.00 585.06 270.53 234.05 
-2 175.72 143.40 433.09 242.94 129.18 
-3 156.12 142.39 380.67 233.91 115.78 
-4 156.80 142.90 379.35 238.24 116.42 
-5 157.14 143.88 375.09 232.68 116.46 
-6 157.14 142.71 374.27 229.57 116.64 

-7 .50 .73 1.43 1.27 .38 -7 157.14 142.71 370.71 223.32 116.34 
-8 .49 .70 1.38 1.23 .38 -8 153.48 136.98 355.77 215.77 115.34 

CASE V - 300 VPH/LANE
f 

NO LEFT TURNS, NO TRUCKS, r - 27 SEC R - 3 SEC 
MAXIMUM OASERVED QUEUE - 3 VEH) 

Bucket Numbers for (Not to Scale) 
4 x 4 Intersection 48 ft 

CASE 2 : V - 300 VPH/LANE
f 

NO LEFT TURNS, NO TRUCKS, r - 23 SEC R - 7 SEC 
MAXIMUM OASERVED QUEUE - 4 VEH) 

12 ft ..... , '~1 
~ 

R=20 ft .l. 
1-81-7 f-6T-51-41-31-21 1 - 0 11213141516/718 t 

CASE 3 V - 600 VPH/LANE
i 

NO LEFT TURNS, NO TRUCKS, r - 32 SEC R - 8 SEC 
MAXIMUM OASERVED QUEUE - 6 VEH) 

<= t 4= 

CASE 4 V - 300 VPH/LAME
f 

NO LEFT TURNS, 5 % TRUCKS, 
G - 25 SEC R - 5 SEC 
(MAXIMUM OASERVED QUEUE· 4 VEH) 

---------- ------------==> ==> 

CASE 5 V - 300 VPH/LANE
i 

48 LEFT TURNS/LEG, NO TRUCKS, 
G - 24 SEC R - 6 SEC 
(MAXIMUM OASERVED QUEUE - 7 VEH) 

0"1 ....., 
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Fig 4-1. Carbon monoxide emissions in 15 minutes into 100-ft long buckets in 
right-hand lane through 4 x 4 intersection. 
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Fig 4-2. Hydrocarbon emissions in 15 minutes into 100-ft long buckets in 
right-hand lane through 4 x 4 intersection. 
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Fig 4-3. Oxides of nitrogen emissions in 15 minutes into 100-ft long buckets 
in right-hand lane through 4 x 4 intersection. 
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Fig 4-4. Fuel consumption in 15 minutes into 100-ft long buckets in 
right-hand lane through 4 x 4 intersection. 
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EFFECT OF START-UP AND SIMULATION TIME ON MODEL RESULTS 

The results from a time-dependent simulation process are generally used 

to describe the behavior of a system that is operating in a stable condition; 

such is the case in this study. In running the TEXAS-II simulation model, 

the intersection system starts void of traffic and accepts vehicles which 

arrive on the inbound lanes according to a statistical frequency 

distribution. Each vehicle then progresses through the system in response to 

its momentary surroundings. Until the system loads with vehicles, the 

pattern of traffic flow is not stable, and the summary statistics produced by 

the model are not representative of the desired condition. The time needed 

for start-up, or for filling the empty system, is a function of the 

intersection geometry, the type of traffic control, and the pattern of 

traffic passing through the system. Analysis of the summary statistics from 

the TEXAS Model for intersection environments like the ones used in this 

study indicated that after about five minutes of simulated real time, stable 

traffic flow conditions existed in the system. Therefore, for all simulation 

experiments in the study, five minutes of start-up time were run before any 

summary statistics were gathered by the TEXAS-II Model. 

Variability in intersection traffic flow occurs with respect to time. 

In order to include this variability in a simulation process, intersection 

operations must be simulated for a sufficient amount of time to allow a full 

range of traffic events to occur. Several tests of a 4 x 4 intersection 

operating under various traffic conditions indicated that the summary 

statistics for the TEXAS-II Model after fifteen minutes of simulated real 

time were virtually the same as those after sixty minutes. A fifteen minute 

simulation time, following a five-minute start-up time, was therefore used 

for all the simulation experiments in this study. 
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SUMMARY 

The instantaneous emissions of CO, HC and NO as well as fuel 
x 

consumption can be estimated on a microscopic basis by using an extended 

version of the TEXAS Model For Intersection Traffic called TEXAS-II. The 

TEXAS-II Model combines the emission models and fuel consumption models 

developed by EPA for light-duty vehicles and other models developed in this 

study for heavy-duty vehicles based on engine performance data reported by 

Southwest Research Institute. The TEXAS Model For Intersection Traffic 

defines the vehicle paths along the legs and within the intersection, and 

includes the various characteristics and attributes of stochastically 

arriving mixed traffic. The instantaneous speed and acceleration of each 

vehicle is predicted by the simulation of its interaction with adjacent 

vehicles along the specified path and the influence of any traffic control 

devices which might be present. The instantaneous speed and acceleration of 

each vehicle are passed to the appropriate emission and fuel consumption 

models to predict the instantaneous emissions and fuel consumption of the 

vehicle at its present location. Passenger cars, diesel trucks, and gasoline 

trucks each have different emission models and fuel consumption models. For 

passenger cars, the models utilize instantaneous speed and acceleration of 

the vehicle, but for trucks, the models use instantaneous engine speed and 

torque as the basis for estimation. Therefore, a conversion subprogram to 

transform the predicted instantaneous speed and acceleration of the truck 

into corresponding engine speed and engine torque for use in the respective 

emission and fuel consumption models have been incorporated into the new 

TEXAS-II Model. 

Statistics of delays, queue lengths, CO emissions, HC emissions, NO 
x 

emissions, and fuel consumption are gathered to evaluate the effects of the 
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selected factors of intersection geometry, traffic control system, and 

traffic stream characteristics. Delays include average total delay and 

average stop delay. Queue lengths include average queue length and maximum 

queue length. Delays and queue lengths serve as a basis for judging the 

validity of simulation results since considerable experience and observation 

of these parameters has already been accumulated. Delays on the inbound 

approaches are classified by directional movements to indicate the influence 

of the traffic on the intersecting street. All responses of delays and queue 

lengths are presented as averages over the inbound lanes. Emissions and fuel 

consumption are summarized as accumulated totals into defined buckets on each 

lane, on inbound and outbound lanes, in the intersection area proper, and in 

the whole intersection system. Only emissions and fuel consumption are 

presented on a bucket basis. Because the two inbound approaches of one 

street have been designed with identical traffic input in this study, there 

are two replications of observations for approach statistics and bucket 

statistics on each approach for both inbound and outbound traffic. For total 

intersection statistics, there is only one replication. 

In order to simulate representative intersection operations under stable 

conditions, the first five minutes of each simulation period was eliminated 

from the summary performance statistics. Only the statistics from the later 

fifteen minutes were analyzed. 



CHAPTER 5. EXPERIMENT DESIGN AND RESULTS FOR TWO-PHASE, 
PRETIMED SIGNALIZED INTERSECTIONS 

DESIGN OF EXPERIMENT 

Because two-phase, pretimed signals are frequently used for traffic 

control at urban intersections, an extensive study was conducted to 

investigate the main and interactive effects on delay, queue length, 

emissions, and fuel flow caused by descriptive ranges in relevant factors 

such as intersection geometry, traffic signal control, and traffic stream 

characteristics. The discussion in Chapter 2 has suggested that the 

following ten factors can suitably characterize the usual range of variations 

in these factors encountered in the two-phase, pretimed signalized 

intersection environment. The ten factors are: 

(1) intersection size, 

(2) presence or absence of a left-turn lane, 

(3) cycle time, 

(4) ratio of green time to each street, 

(5) traffic volume on the major street, 

(6) left turns from the major street, 

(7) truck percentage on the major street, 

(8) traffic volume on the minor street, 

(9) left turns from the minor street, and 

(10) truck percentage on the minor street. 
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Each factor is given three levels in order to look into the extensive and 

detailed information which is related to the intersection environment. The 

numerical values of each factor used in this experiment are listed in Table 

5-1. 

Intersection size plus whether or not a separate left-turn lane is 

present, taken at three levels each, define nine general intersection 

geometric configurations which include two lanes or three lanes inbound and 

outbound and with or without a separate left-turn lane. Cycle length and 

green ratio to the major street, taken at three levels each, define nine 

different combinations of green time and red time for both streets if each 

level of cycle time and green ratio to the major street have only one value 

for each level. But, cycle time and green ratio to the major street normally 

depend on the volumes of traffic on each of the two intersecting streets. If 

the values of cycle time and green ratio to a street are shorter than what 

the traffic demands, the vehicles arriving within each cycle cannot be 

dispatched completely and will accumulate into a long queue. If the values 

are longer than needed, then each stopped vehicle will incur unnecessary 

delay. Appropriate ranges and levels of cycle time and green ratio to the 

major street for each combination of volumes are listed in Table 5-1. The 

ranges of cycle time at low, medium, and high levels of traffic demand are 

50-70, 60-80, and 70-90 seconds, respectively. The low levels of traffic 

demand are defined by the lane volume combinations on the major. street and 

minor street with values of (300, 300), (450, 300), or (300, 450). The 

medium levels are defined by (450, 450), (600, 300), or (300, 600). The high 

levels are defined by (600, 450), (450, 600), or (600, 600). The green ratio 

assigned to the major street and to the minor street is determined by 

computing the ratio of the green time required to dispatch the queued 



Influence 

Geometry 

Signal 
Control 

I 
I 

TABLE 5-1. TEN FACTORS USED TO DESCRIBE INTERSECTION ENVIRONMENT AT 
TWO-PHASE PRETIMED SIGNALIZED INTERSECTIONS 

Factor Symbol Numerical Levels 

B. Left-Turn Lane 
1. Size (Number (Number of Lanes 

of Lanes) A per Leg) None ~njor Both 
Street Only Streets 

Low 4 x 4 5 x 4 5 x 5 
A. Level 

2. Left-Turn B of Medium 6 x 4 7 x 4 7 x 5 
Lane Size High 6 x 6 7 x 6 7 x 7 

C. Cycle Length 
E. Volume 1 (Major Street) 

(sec) 300 450 600 

3. Cycle Length C Levels of C L M H L M H L M H 

H. Volume 2 300 50 60 70 50 60 70 60 70 80 
(Minor 450 50 60 70 60 70 80 70 80 -90 
Street) 

600 60 70 80 70 80 90 70 80 90 

D. Green Split E. Volume 1 (Major Street) 

(percent) 
300 450 600 

4. Green Split 
(Green Ratio Levels of D L M H L M H L M H 
to Major D Street H. Volume 2 300 45 50 55 50 55 60 55 6(': 65 

(Minor 450 4() 45 5ri 45 50 55 50 55 6(i Street) 
600 35 40 45 40 45 50 45 50 55 

-

I 

I 

-...J 
-...J 



Influence Factor 

5. Volume (Veh/ 
Hr/Lane) 

Traffic 
Stream 6. Left-Turn 

Characteristics Volume on 
on the Major Street 

Major Appoach 
Street (Veh/Hr) 

TABLE 5-1. (CONTINUED) 

Symbol Numerical Levels 
-~~-, 

! 
Levels of E Low Medium High 

E 
Veh/Hr/Lane 300 450 600 

Levels of Opposing Low Hedium High 
Volume 

Veh/Hr/Lane 300 450 600 

F. Veh/Hr 2 Lanes on Opposing Approach 

Low 
(No Left 0 0 0 

F Turns) 
Levels 

of Hedium 
( 40% of 48 20 8 

Left Left-Turn 

Turns Capacity 

High 
(80% of 

96 40 16 
Left-Turn 
Capacity 

'-I 
00 



Influence Factor 

Traffic 6. Left-Turn 
Stream Volume on 

Characteristics Major Street 
on the Approach 
Major (Veh/Hr) 
Street 

7. Truck 
Percentage 

8. Volume (Veh/ 
Hr/Lane) 

Traffic 
Stream 9. Left-Turn 

Characteristics Volume on 

on the Minor Street 

Minor Aooroach 

Street 10. Truck 
Percentage 

TABLE 5-1. (CONTINUED) 

Symbol Numerical Levels 

F. Veh/Hr 3 Lanes on Opposing Approach 

Low 
(No Left 0 0 0 
Turns 

Level Medium 

F (40% of 36 16 4 of Left-Turn 

Left Capacity 

Turns High 
(80% of 

72 32 8 Left-Turn 
Capacity 

Level Low Medium High 

G Percent of Approach 
Volume 0 5 10 

H 

I Same as on the Major Street 

J 

I 

•• 

I 

I 

I 
I 

I 

I 
I 
, 

, 

-....J 

'" 
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vehicles which arrive at an average headway for the volume being considered 

on each street during the red time and the early portion of green time before 

the stopped queue dissipates. For each volume combination there are nine 

different settings of green time and red time; therefore, there are 

eighty-one signal settings. 

For characterizing the traffic stream, volume has been set on a lane 

basis with values of 300, 450, and 600 vehicles per hour per lane as low, 

medium, and high levels, respectively. Left turns are set as 0 percent, 40 

percent, and 80 percent of left-turn capacity to represent low, medium, and 

high levels, respectively. The value of capacity is determined by the volume 

and the number of lanes of traffic on the opposing approach [Ref 49]. The 

reason for not using the full capacity value for the high level of left turns 

is to avoid the critical condition whereby suitable gaps will not occur in 

opposing traffic and long queues of left-turning vehicles will build up. 

Truck percentages 0, 5, and 10 percent of approach volume were selected for 

low, medium, and high levels, respectively. 

These ten factors, each with three levels, have been arranged to 
10 

constitute a 3 factorial, and then a fractional replication design has been 

used as the basis for selecting 243 combinations of factors, or cells in the 
10 

experiment, to represent all possible cells in the full 3 factorial. The 

main effects and the first-order interactive effects which are attributed to 

the ten factors can be analyzed from this design. These 243 cells can be 

grouped into three blocks with common traffic streams for possible variance 

reduction. The 81 cells in each block will be subjected to the same random 

stream of traffic to increase the homogeneity within the block and to reveal 

any differences between the block averages. Then, the variability explained 

by the differences between the block averages can be removed from the error 
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term so that the mean square of error becomes smaller. The defining 

contrasts for fractionation and blocking, as discussed in Chapter 3, for this 
10 

3 factorial are listed in Table 5-2. All the selected cells and their 

associated blocks are listed in Table 5-3. 

This design of the experiment gives each response ten main effects and 

forty-five interactive effects. Each main effect has one degree of freedom 

for its linear trend (L) and another degree of freedom for the quadratic 

trend (Q). Each interactive effect has four degrees of freedom to describe 

the influence which interaction between two factors has on their linear 

trends and on their quadratic" trends LL, LQ, QL and QQ. All the effects will 

be arrayed in a fixed sequence to form the vector T as described in Chapter 

3. The sequence is arrayed by grand mean first, then by linear effect and 

quadratic effect of the first factor, then by second factor, and so on until 

all main effects are arrayed. Then follow the interactive effects of LL, LQ, 

QL and QQ resulting from the interaction between the first factor and the 

second factor. Then follow the four interactive effects between the second 

factor and third factor, and so on until all interactions are arrayed. The 

block effects of Land Q fill the last two cells of T. In this experiment, 

203 effects will be estimated by simulation. For estimation of any response 

on both the major and the minor streets, the sequence in the T vector is the 

same. The sequence of T for this experiment is listed in Table 5-4. 

The TEXAS-II Model yields quantitative descriptions of fifty-eight 

simulated responses which are observed as six responses for the intersection 

system, forty responses for the inbound or outbound legs, four responses in 

the intersection proper, and eight responses in buckets. The fifty-eight 

responses are listed in Table 5-5. The six observed responses related to the 

overall intersection system include averages for total delay and stop delay 
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TABLE 5-2. DEFINING CONTRASTS FOR FRACTIONAL REPLICATION DESIGN 
AND BLOCKING FOR COMMON STREAMS 

B C D E F G 

A C D E2F2H 

Fractional Replication Design A B D2E2F I 

A B C2E F2 

A B
2

C
2
D F J 

Blocking For Common Streams F H2I 

Source: Ref 16, p 37. 



TABLE 5-3. SELECTED CELLS AND ASSOCIATED BLOCKS USED IN THE MAJOR EXPERIMENT 
FOR ANALYSIS 

CELL FACTORS* BLK CELL FACTORS BLK CELL FACTORS BLK CELL FACTORS BLK CELL FACTORS BLK 
NO. ABCDEFGHIJ NO. NO. ABCDEFGHIJ NO. NO. ABCDEFGHIJ NO. NO. ABCDEFGHIJ NO. NO. ABCDEFGHIJ NO. 

1 0000000000 1 51 1212100000 1 101 0201021102 2 151 2120201121 2 201 1102210010 3 
2 0001221010 1 52 1220200220 1 102 0202212112 2 152 2121122101 2 202 1110010200 3 
3 0002112020 1 53 1221121200 1 103 0210012002 2 153 2122010111 2 203 1111201210 3 
4 0010212210 1 54 1222012210 1 104 0211200012 2 154 2200202010 2 204 1112122220 3 
5 0011100220 1 55 2000102221 1 105 0212121022 2 155 2201120020 2 205 1120222110 3 
6 0012021200 1 56 2001020201 1 106 0220221212 2 156 2202011000 2 206 1121110120 3 
7 0020121120 1 57 2002211211 1 107 0221112222 2 157 2210111220 2 207 1122001100 3 
8 0021012100 1 58 2010011101 1 108 0222000202 2 158 2211002200 2 208 1200220002 3 
9 0022200110 1 59 2011202111 1 109 1000120210 2 159 2212220210 2 209 1201111012 3 

10 0100122012 1 60 2012120121 1 110 1001011220 2 160 2220020100 2 210 1202002022 3 
11 0101010022 1 61 2020220011 1 til 1002202200 2 161 2221211110 2 211 1210102212 3 
12 0102201002 1 62 2021111021 1 112 1010002120 2 162 2222102120 2 212 1211020222 3 
13 0110001222 1 63 2022002001 1 113 1011220100 2 163 0000111202 3 213 1212211202 3 
14 0111222202 1 64 2100221200 1 114 1012111110 2 164 0001002212 3 214 1220011122 3 
15 0112110212 1 65 2101112210 1 115 1020211000 2 165 ggYa5~g~n 3 215 1221202102 3 
16 0120210102 1 66 2102000220 1 116 1021102010 2 166 3 216 1222120112 3 
17 0121101112 1 67 2110100110 1 117 1022020020 2 167 0011211122 3 217 2000210120 3 
18 0122022122 1 68 2111021120 1 118 1100212222 2 168 0012102102 3 218 2001101100 3 
19 0200211021 1 69 2112212100 1 119 1101100202 2 169 0020202022 3 219 2002022110 3 
20 0201102001 1 70 2120012020 1 120 1102021212 2 170 0021120002 3 220 2010122000 3 
21 0202020011 1 71 2121200000 1 121 1110121102 2 171 0022011012 3 221 2011010010 3 
22 0210120201 1 72 2122121010 1 122 1111012112 2 172 0100200211 3 222 2012201020 3 
23 0211011211 1 73 2200010212 1 123 1112200122 2 173 0101121221 3 223 2020001210 3 
24 0212202221 1 74 2201201222 1 124 1120000012 2 174 0102012201 3 224 2021222220 3 
25 0220002111 1 75 2202122202 1 125 1121221022 2 175 0110112121 3 225 2022110200 3 
26 0221220121 1 76 2210222122 1 126 1122112002 2 176 0111000101 3 226 2100002102 3 
27 0222111101 1 77 2211110102 1 127 1200001201 2 177 0112221111 3 227 2101220112 3 
28 1000201112 1 78 2212001112 1 128 1201222211 2 178 0120021001 3 228 2102111122 3 
29 1001122122 1 79 2220101002 1 129 1202110221 2 179 0121212011 3 229 2110211012 3 
30 1002010102 1 80 2221022012 1 130 1210210111 2 180 0122100021 3 230 2111102022 3 
31 1010110022 1 81 2222210022 1 131 1211101121 2 181 0200022220 3 231 2112020002 3 
32 1011001002 1 82 0000222101 2 132 1212022101 2 182 0201210200 3 232 2120120222 3 
33 1012222012 1 83 0001110111 2 133 1220122021 2 183 0202101210 3 233 2121011202 3 
34 1020022202 1 84 0002001121 2 134 1221010001 2 184 0210201100 3 234 2122202212 3 
35 1021210212 1 85 0010101011 2 135 1222201011 2 185 0211122110 3 235 2200121111 3 
36 1022101222 1 86 0011022021 2 136 2000021022 2 186 0212010120 3 236 2201012121 3 
37 1100020121 1 87 0012210001 2 137 2001212002 2 187 0220110010 3 237 2202200101 3 
38 1101211101 1 88 0020010221 2 138 2002100012 2 188 0221001020 3 238 2210000021 3 
39 1102102111 1 89 0021201201 2 119 2010200202 2 189 0222222000 3 239 2211221001 3 
40 1110202001 1 90 0022122211 2 140 2011121212 2 190 1000012011 3 240 2212112011 3 
41 1111120011 1 91 0100011110 2 141 2012012222 2 191 1001200021 3 241 2220212201 3 
42 1112011021 1 92 0101202120 2 142 2020112112 2 192 1002121001 3 242 2221100211 3 
43 1120111211 1 93 0102120100 2 143 2021000122 2 193 1010221221 3 243 2222021221 3 
44 1121002221 1 94 0110220020 2 144 2022221102 2 194 1011112201 3 
45 1122220201 1 95 0111111000 2 145 2100110001 2 195 1012000211 3 
46 1200112100 1 96 0112002010 2 146 2101001011 2 196 1020100101 3 
47 1201000110 1 97 0120102200 2 147 2102222021 2 197 1021021111 3 
48 1202221120 1 98 0121020210 2 148 2110022211 2 198 1022212121 3 
49 1210021010 1 99 0122211220 2 149 2111210221 2 199 1100101020 3 
50 1211212020 1 100 0200100122 2 150 2112101201 2 200 1101022000 3 

* WHERE 0, I, OR 2 IN EACH CELL INDICATES LOW, MEDIUM, OR HIGH. LEVEL; RESPECTIVELY. 
00 
w 



TABLE 5-4. LIST OF ALL MAIN EFFECTS AND 2-FACTOR INTERACTIVE EFFECTS FHTCH CAN BE 
00 

""" ANALYZED IN THE MAJOR EXPERIMENT 

NO. EFFECT NO. EFFECT NO. EFFECT NO. EFFECT 

1 GRAND MEAN 52 SIZE * LT-2 QL 103 CYCLE *TRUCK-1 LQ 154 VOL-1 * LT-2 LL 
2 SIZE L 53 SIZE * LT-2 QQ 104 CYCLE *TRUCK-1 QL 155 VOL-1 * LT-2 LQ 
3 SIZE Q 54 SIZE *TRUCK-2 LL 105 CYCLE *TRUCK-1 QQ 156 VOL-1 * LT-2 QL 
4 LT-LANE L 55 SIZE *TRUCK-2 LQ 106 CYCLE * VOL-2 LL 157 VOL-1 * LT-2 QQ 
5 LT-LANE Q 56 SIZE *TRUCK-2 QL 107 CYCLE * VOL-2 LQ 158 VOL-1 *TRUCK-2 LL 
6 CYCLE L 57 SIZE *TRUCK-2 QQ 108 CYCLE * VOL-2 8~ 159 VOL-1 *TRUCK-2 LQ 
7 CYCLE Q 58 LT-LANE* CYCLE LL 109 CYCLE * VOL-2 160 VOL-1 *TRUCK-2 8L 
8 SPLIT L 59 LT-LANE* CYCLE LQ 110 CYCLE * LT-2 LL 161 VOL-1 *TRUCK-2 Q 
9 SPLIT Q 60 LT-LANE* CYCLE QL III CYCLE * LT-2 LQ 162 LT-1 *TRUCK-1 LL 

10 VOL-1 L 61 LT-LANE* CYCLE ~~ 112 CYCLE * LT-2 QL 163 LT-1 *TRUCK-1 LQ 
11 VOL-1 Q 62 LT-LANE* SPLIT 113 CYCLE * LT-2 QQ 164 LT-1 *TRUCK-1 8L 
12 LT-1 L 63 LT-LANE* SPLIT LQ 114 CYCLE *TRUCK-2 LL 165 LT-1 *TRUCK-1 Q 
13 LT-1 Q 64 LT-LANE* SPLIT QL 115 CYCLE *TRUCK-2 LQ 166 LT-1 * VOL-2 LL 
14 TRUCK-1 L 65 LT-LANE* SPLIT QQ 116 CYCLE *TRUCK-2 8L 167 LT-1 * VOL-2 LQ 
15 TRUCK-1 Q 66 LT-LANE* VOL-1 LL 117 CYCLE *TRUCK-2 Q 168 LT-1 * VOL-2 8~ 16 VOL-2 L 67 LT-LANE* VOL-1 LQ 118 SPLIT * VOL-1 LL 169 LT-1 * VOL-2 
17 VOL-2 Q 68 LT-LANE* VOL-1 QL 119 SPLIT * VOL-1 LQ 170 LT-1 * LT-2 LL 
18 LT-2 L 69 LT-LANE* VOL-1 ~~ 120 SPLIT * VOL-1 8~ 171 LT-1 * LT-2 LQ 
19 LT-2 Q 70 LT-LANE* LT-1 121 SPLIT * VOL-1 172 LT-1 * LT-2 QL 
20 TRUCK-2 L 71 LT-LANE* LT-1 LQ 122 SPLIT * LT-1 LL 173 LT-1 * LT-2 QQ 
21 TRUCK-2 Q 72 LT-LANE* LT-1 QL 123 SPLIT * LT-1 LQ 174 LT-1 *TRUCK-2 LL 
22 SIZE *LT-LANE LL 73 LT-LANE* LT-1 QQ 124 SPLIT * LT-1 QL 175 LT-1 *TRUCK-2 LQ 
23 SIZE *LT-LANE LQ 74 LT-LANE*fRUCK-1 LL 125 SPLIT * LT-1 QQ 176 LT-1 *TRUCK-2 QL 
24 SIZE *LT-LANE QL 75 LT-LANE*TRUCK-1 LQ 126 SPLIT *TRUCK-1 LL 177 LT-1 *TRUCK-2 QQ 
25 SIZE *LT-LANE QQ 76 LT-LANE*rRUCK-1 QL 127 SPLIT *TRUCK-1 LQ 178 TRUCK-1* VOL-2 LL 
26 SIZE * CYCLE LL 77 LT-LANE*TRUCK-1 QQ 128 SPLIT *TRUCK-1 8L 179 TRUCK-1 * VOL-2 LQ 
27 SIZE * CYCLE LQ 78 LT-LANE* VOL-2 LL 129 SPLIT *TRUCK-1 Q 180 TRUCK-1 * VOL-2 QL 
28 SIZE * CYCLE 8~ 79 LT-LANE* VOL-2 LQ 130 SPLIT * VOL-2 LL 181 TRUCK-1* VOL-2 QQ 
29 SIZE * CYCLE 80 LT-LANE* VOL-2 8~ 131 SPLIT * VOL-2 LQ 182 TRUCK-1* LT-2 LL 
30 SIZE * SPLIT LL 81 LT-LANE* VOL-2 132 SPLIT * VOL-2 QL 183 TRUCK-1* LT-2 LQ 
31 SIZE * SPLIT LQ 82 LT-LANE* LT-2 LL 133 SPLIT * VOL-2 ~~ 184 TRUCK-1* LT-2 QL 
32 SIZE * SPLIT QL 83 LT-LANE* LT-2 LQ 134 SPLIT * LT-2 185 TRUCK-1* LT-2 QQ 
33 SIZE * SPLIT QQ 84 LT-LANE* LT-2 QL 135 SPLIT * LT-2 LQ 186 TRUCK-1*TRUCK-2 LL 
34 SIZE * VOL-1 LL 85 LT-LANE* LT-2 QQ 136 SPLIT * LT-2 QL 187 TRUCK-1*TRUCK-2 LQ 
35 SIZE * VOL-1 LQ 86 LT-LANE*TRUCK-2 LL 137 SPLIT * LT-2 QQ 188 TRUCK-1*TRUCK-2 QL 
36 SIZE * VOL-1 QL 87 LT-LANE*rRUCK-2 LQ 138 SPLIT *TRUCK-2 LL 189 TRUCK-1*TRUCK-2 QQ 
37 SIZE * VOL-1 QQ 88 LT-LANE*rRUCK-2 QL 139 SPLIT *TRUCK-2 LQ 190 VOL-2 * LT-2 LL 
38 SIZE * LT-1 LL 89 LT-LANE*TRUCK-2 QQ 140 SPLIT *TRUCK-2 QL 191 VOL-2 * LT-2 LQ 
39 SIZE * LT-1 LQ 90 CYCLE * SPLIT LL 141 SPLIT *TRUCK-2 QQ 192 VOL-2 * LT-2 QL 
40 SIZE * LT-1 QL 91 CYCLE * SPLIT LQ 142 VOL-1 * LT-1 LL 193 VOL-2 * LT-2 QQ 
41 SIZE * LT-1 QQ 92 CYCLE * SPLIT QL 143 VOL-1 * LT-1 LQ 194 VOL-2 *TRUCK-2 LL 
42 SIZE *TRUCK-1 LL 93 CYCLE * SPLIT ~~ 144 VOL-1 * LT-1 8L 195 VOL-2 *TRUCK-2 LQ 
43 SIZE *TRUCK-1 LQ 94 CYCLE * VDL-1 145 VOL-1 * LT-1 Q 196 VOL-2 *TRUCK-2 QL 
44 SIZE *TRUCK-1 QL 95 CYCLE * VOL-1 LQ 146 VOL-1 *TRUCK-1 LL 197 VOL-2 *TRUCK-2 QQ 
45 SIZE *TRUCK-1 QQ 96 CYCLE * VOL-1 QL 147 VOL-1 *TRUCK-1 LQ 198 LT-2 *TRUCK-2 LL 
46 SIZE * VOL-2 LL 97 CYCLE * VOL-1 ~~ 148 VOL-1 *TRUCK-1 QL 199 LT-2 *TRUCK-2 LQ 
47 SIZE * VOL-2 LQ 98 CYCLE * LT-1 149 VOL-1 *TRUCK-1 QQ 200 LT-2 *TRUCK-2 QL 
48 SIZE * VOL-2 QL 99 CYCLE * LT-1 LQ 150 VOL-1 * VOL-2 LL 201 LT-2 *TRUCK-2 QQ 
49 SIZE * VOL-2 ~~ 100 CYCLE * LT-1 8b 151 VOL-1 * VOL-2 b~ 202 BLOCK EFFECT L 
50 SIZE * LT-2 101 CYCLE * LT-1 152 VOL-1 * VOL-2 203 BLOCK EFFECT Q 
51 SIZE * Lr-2 LQ 102 CYCLE *TRUCK-1 LL 153 VOL-1 * VOL-2 QQ 



TABLE 5-5. LIST OF THE FIFTY-EIGHT RESPONSES WHICH WERE OBSERVED IN THE MAJOR EXPERIMENT 

NO. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

GEOMETRIC 
CONFIGURATION 
OBSERVED 

TOTAL 
INTERSECTION 
SYSTEM 

INBOUND OR 
OUTBOUND 
APPROACH ON 
MINOR STREET 

27-46 MAJOR STREET 

47 
48 
49 
50 

51 
52 
53 
54 

55-58 

INTERSECTION 
PROPER 

FIRST BUCKET 
OF INBOUND 
APPROACH ON 
MINOR STREET 

MAJOR STREET 

RESPONSE 

AVERAGE TOTAL DELAY ON THE INTERSECTION SYSTEM 
AVERAGE STOP DELAY ON THE INTERSECTION SYSTEM 
TOTAL CO EMISSION ON THE INTERSECTION SYSTEM 
TOTAL HC EMISSION ON THE INTERSECTION SYSTEM 
TOTAL NOX EMISSION ON THE INTERSECTION SYSTEM 
TOTAL FUEL FLOW ON THE INTERSECTION SYSTEM 

AVERAGE TOTAL DELAY OF ALL DIRECTIONAL MOVEMENTS 
AVERAGE TOTAL DELAY OF LEFT TURNS 
AVERAGE TOTAL DELAY OF RIGHT TURNS 
AVERAGE TOTAL DELAY OF STRAIGHT MOVEMENTS 
AVERAGE STOP DELAY OF ALL DIRECTIONAL MOVEMENTS 
AVERAGE STOP DELAY OF LEFT TURNS 
AVERAGE STOP DELAY OF RIGHT TURNS 
AVERAGE STOP DELAY OF STRAIGHT MOVEMENTS 
AVERAGE QUEUE LENGTH ON APPROACH EXCLUDING THE L-T LANE 
AVERAGE QUEUE LENGTH ON THE LEFT-TURN LANE 
MAXIMUM QUEUE LENGTH ON APPROACH EXCLUDING THE L-T LANE 
MAXIMUM QUEUE LENGTH ON THE LEFT-TURN LANE 
TOTAL CO EMISSION ON INBOUND APPROACH 
TOTAL HC EMISSION ON INBOUND APPROACH 
TOTAL NOX EMISSION ON INBOUND APPROACH 
TOTAL FUEL FLOW ON INBOUND APPROACH 
TOTAL CO EMISSION ON OUTBOUND APPROACH 
TOTAL HC EMISSION ON OUTBOUND APPROACH 
TOTAL NOX EMISSION ON OUTBOUND APPROACH 
TOTAL FUEL FLOW ON OUTBOUND APPROACH 

REPEAT 7-26 FOR THE INBOUND OR OUTBOUND APPROACH 

TOTAL CO EMISSION ON THE INTERSECTION PROPER AREA 
TOTAL HC EMISSION ON THE INTERSECTION PROPER AREA 
TOTAL NOX EMISSION ON THE INTERSECTION PROPER AREA 
TOTAL FUEL FLOW ON THE INTERSECTION PROPER AREA 

TOTAL CO EMISSION ON THE BUCKET NEAREST THE INTERSECTION 
TOTAL HC EMISSION ON THE BUCKET NEAREST THE INTERSECTION 
TOTAL NOX EMISSION ON THE BUCKET NEAREST THE INTERSECTION 
TOTAL FUEL FLOW ON THE BUCKET NEAREST THE INTERSECTION 

REPEAT 51-54 FOR THE FIRST BUCKET OF INBOUND APPROACH 

UNITS 

SECONDS/VEHICLE 
SECONDS/VEHICLE 
KILOGRAMS/IS MINUTES 
GRAMS/IS MINUTES 
GRAMS/IS MINUTES 
KILOGRAMS/IS MINUTES 

SECONDS/VEHICLE 
SECONDS/VEHICLE 
SECONDS/VEHICLE 
SECONDS/VEHICLE 
SECONDS/VEHICLE 
SECONDS/VEHICLE 
SECONDS/VEHICLE 
SECONDS/VEHICLE 
NUMBER OF VEHICLES 
NUMBER OF VEHICLES 
NUMBER OF VEHICLES 
NUMBER OF VEHICLES 
KILOGRAMS/IS MINUTES 
GRAMS/IS MINUTES 
GRAMS/IS MINUTES 
KILOGRAMS/IS MINUTES 
KILOGRAMS/IS MINUTES 
GRAMS/IS MINUTES 
GRAMS/IS MINUTES 
KILOGRAMS/IS MINUTES 

KILOGRAMS/IS MINUTES 
GRAMS/IS MINUTES 
GRAMS/IS MINUTES 
KILOGRAMS/IS MINUTES 

KILOGRAMS/IS MINUTES 
GRAMS/IS MINUTES 
GRAMS/IS MINUTES 
KILOGRAMS/IS MINUTES 

co 
V1 
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incurred by each vehicle, and the accumulated amounts of Carbon Monoxide 

(CO), Hydrocarbons (HC), Oxides of Nitrogen (NOx) , and Fuel Flow (FF) 

produced by all vehicles simulated in a fifteen-minute period. 

The forty approach statistics include twenty different responses each 

for the major street and for the minor street. The twenty responses include 

eight average delays, four average queue lengths, and eight accumulated 

emissions or fuel flows. Delays include total delay and stop delay for left 

turn, right turn, and straight movements, and the average for all vehicles 

processed on the approach. Queue lengths include queue length in the 

separate left-turn lane only and queue length on the other inbound lanes 

expressed as the average queue length for all these lanes. For analysis 

delays to left turners when there are no left turns are automatically set to 

zero. Similarly queue lengths in left-turn lanes are set to zero when no 

such lane exists. These computational techniques produce results which allow 

the effects of left turns and a separate left-turn lane to be evaluated. The 

accumulated emissions and fuel flows include CO, HC, NOx, and FF on inbound 

and outbound legs. 

The bucket statistics reported herein include only the accumulated 

emissions and fuel consumption in the intersection proper and in the bucket 

nearest the intersection. The intersection proper has the highest potential 

for being a pollution hot spot because all the vehicles from both streets 

contribute emissions and fuel consumption in this area. The bucket nearest 

the intersection has been selected because it has a greater potential for 

accumulating more pollution than other upstream buckets. This tendency can 

be seen from the emission profiles produced from the example run shown in 

Table 5-6. This table shows that emissions and fuel consumption drop very 

significantly between Buckets 1 and 2 and then level off. The general 



TABLE 5-6. EXAMPLE SHOWING EMISSIONS AND FUEL FLOW AND THEIR SPATIAL DISTRIBUTION INTO 
100-FT BUCKETS [RUN OF THE FIRST CELL (0000000000) OF INTERSECTION 4*4] 

EMISSION AND FUEL FLOW PROFILES ALONG BUCKETS 
ON ONE INBOUND APPROACH (GRAMS/15 MINUTES) 

BUCKET 1 BUCKET 2 BUCKET 3 BUCKET 4 BUCKET 5 BUCKET 6 BUCKET 7 BUCKET 8 

CO LEFT LANE 113.346 23.831 11.598 8.861 10.406 10.081 7.742 6.218 
CO RIGHT LANE 124.949 17.093 10.935 6.720 6.674 6.902 6.277 7.764 
CO AVERAGE 119.148 20.462 11.266 7.791 8.540 8.491 7.010 6.991 

HC LEFT LANE 4.005 1.017 .616 .573 .636 .620 .535 .482 
HC RIGHT LANE 4.329 .839 .627 .460 .451 .462 .433 .569 
HC AVERAGE 4.167 .928 .621 .516 .544 .541 .484 .526 

NOX LEFT LANE 10.261 3.142 2.290 2.442 2.839 2.696 2.206 2.112 
NOX RIGHT LANE 9.568 2.336 2.354 1.845 1.991 2.086 1.955 2.536 
NOX AVERAGE 9.914 2.739 2.322 2.144 2.415 2.391 2.080 2.324 

FF LEFT LANE 517.083 183.478 158.573 162.868 176.487 171.856 155.698 154.527 
FF RIGHT LANE 541.615 159.094 151.487 132.395 134.324 138.000 132.709 178.959 
FF AVERAGE 529.349 171.286 155.030 147.632 155.406 154.928 144.204 166.743 

TOTAL EMISSIONS AND FUEL FLOW ON APPROACHES~ INTERSECTION 
PROPER, AND INTERSECTION SYSTEM (GRAMS/1 MINUTES) 

CO HC NOX FF 

TWO OBSERVATIONS ON INBOUND 499.912 21.470 73.938 4040.572 
APPROACH OF MINOR STREET 541.369 23.507 76.756 4355.782 

TWO OBSERVATIONS ON INBOUND 518.332 22.756 57.630 4004.188 
APPROACH OF MAJOR STREET 567.777 24.768 61.297 4251.151 

TWO OBSERVATIONS ON OUTBOUND 228.405 12.003 57.313 3082.210 
LANES OF MINOR STREET 217.294 11.360 54.087 2896.542 

TWO OBSERVATIONS ON OUTBOUND 234.936 14.289 22.998 2738.117 
LANES OF MAJOR STREET 228.604 13.920 22.352 2667.452 

INTERSECTION PROPER 411.599 16.969 66.232 2724.292 

INTERSECTION SYSTEM 3036.629 144.073 426.373 28036.014 CJ) 

...... 
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pattern of emissions and fuel consumption on approaches, in the intersection 

proper, and for the total intersection system can be seen in this table, 

also. Emissions or fuel flow at any specific intersection location can be 

analyzed by running the TEXAS-II Model with the bucket statistics feature 

activated. The units of the responses listed in Table 5-5 are kilograms per 

fifteen minutes for CO emissions and fuel consumption statistics, and grams 

per fifteen minutes for emissions of HC and NOx. 

APPLICATION OF ANALYSIS OF VARIANCE 

Implementation of the fractional factorial experiment involved running 

the TEXAS-II Model for each of the 243 selected cells in order to obtain the 

58 desired responses at each selected intersection environment. The 

technique of analysis of variance was used to evaluate the 243 observations 

of each response and to identify the factors and their first-order 

interactions which effected these responses. The mean value at each level of 

each factor, or each two-factor combination, was used to estimate the 

contribution of each main effect or interaction to each response. The 

factors and their interactions which contributed significantly toward 

explaining the response were formulated into a predictive model for each of 

the 58 responses. Each model should estimate the expected response value for 

any situation which was included within the experimental range, no matter 

whether the particular numerical value was used in the experiment or not. 

In order to establish a conceptual basis for evaluating the possible 

contributions which can be made by each of the ten factors and their 

interactions, certain practical relationships among the factors must be 

understood. Some of these are listed below. 
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(1) For the same volume of traffic in each lane, traffic on a 
three-lane intersection approach should experience less average 
delay per vehicle than traffic on a two-lane approach as more 
flexibility in lane selection is available to the drivers. More 
total emissions and fuel consumption are expected on the larger 
number of lanes, however. 

(2) The presence of a special left-turn lane is expected to reduce the 
average delay incurred by left-turning vehicles and to reduce the 
interference to through and right-turning traffic on the 
intersection approach. 

(3) Optimal cycle times and green splits which minimize delay to the 
vehicles traversing the intersection can be determined by existing 
techniques. 

(4) At intersections controlled by two-phase pretimed signals, little 
if any interaction is expected among traffic volume, percent 
trucks, and left-turning traffic on the two streets as a definite 
right-of-way is alternatively assigned to traffic on each street. 
Possible sources of interaction include (a) all vehicles not 
clearing the interaction on the assigned green indication, and (b) 
traffic turning right on the red signal indication. 

The results of ANOVA for the fifty-eight responses indicated that the 

effect values of six factors are consistent with the generally accepted ideas 

while the other four factors display counterintuitive effect estimates. The 

six consistent factors are intersection size, special left-turn lane, left 

turns and truck percentage on the major street, and left turns and truck 

percentage on the minor street. The four counterintuitive effects are volume 

on the major street, volume on the minor street, cycle time, and green split. 

The paradoxical results might be caused by the relationship between signal 

timing and volumes on the two streets. An example is presented hereafter to 

examine this phenomenon. 

The response of average total delay on the minor street was selected for 

demonstration because delay is better understood than the emissions and fuel 

flow responses. Especially, the influence of signal timing on vehicle delay 

is well known. Also an inbound approach statistic can probably demonstrate 

better the influence of signal performance than an overall intersection 
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statistic. The twenty main effects of the ten factors of this response are 

listed as follows. 

Linear Quadratic 
Trend Trend ---

Intersection Size -2.00 -0.43 
Special Left-Turn Lane -2.44 -0.79 
Cycle Time 1.68 0.38 
Green Split (Percent of cycle to 

Major Street) 7.88 1.02 
Volume 1 8.70 1.02 
Left Turn 1 -0.20 -0.01 
Truck Percentage 1 -0.02 -0.02 
Volume 2 2.65 -0.05 
Left Turn 2 4.11 0.35 
Truck Percentage 2 1.34 0.00 

The factors of intersection size and the presence of a special left-turn 

lane display acceptable values by reducing the delay reasonably. The factors 

related to left turns and truck percentage on the major street indicate 

nearly no effects on the vehicle performance on the minor street, while the 

corresponding factors on the minor street have strong effects on the delay 

observed on the minor street. These effect estimates are consistent with 

generally accepted ideas. 

The effect values of Volume 1, Volume 2, cycle time, and green split 

seem to be paradoxical because the computed values do not match the generally 

accepted ideas. The linear effect value 8.7 seconds/level of Volume 1 seems 

to be too high. Traffic volume on the cross street, such as left turns and 

truck percentage on the cross street, should have no effect, or only a little 

effect. The reason for the high effect value of Volume 1 may be due to the 

fact that signal timing is connected to the volume combinations of the two 

streets. The higher traffic volume on the cross street requires a higher 
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green time for itself and therefore gives a higher red time for the street 

being studied; this in turn increases the delay incurred on the latter 

street. For this example response, the increase of traffic volume on the 

major street requires more red time on the minor street and causes the delay 

to be increased on the minor street. By the same token the effect of Volume 

2 appears to be underestimated. The higher traffic volume on the street 

concerned, i.e., Volume 2 in this example, requires the higher green time for 

itself; and the increased actual green time corresponding to a fixed nominal 

level for the cycle time factor and green split factor may substantially 

alter the Volume 2 effect estimate. Therefore, red time connected to the 

traffic volume on the cross street and green time connected to the traffic 

volume on the street concerned are the major reasons for the unappealing 

values for Volume 1 and Volume 2. The actual values of green time and red 

time determined by the selected levels of cycle time and green split at 

various volume combinations in this experiment are listed in Table 5-7. The 

interval of red time is increased by the level of traffic volume on the cross 

street and the interval of green time is increased by the level of traffic 

volume on the street where vehicle delay is concerned. 

Green split is another factor displaying effect estimates which seem to 

be counterintuitive. The linear trend, 7.88 seconds/level, indicates that 

the favorable split of green time to the minor street achieved by giving an 

extra five percent of cycle time more than it should be assigned for the 

optimal split will reduce the delay of each vehicle on the minor street by 

7.88 seconds. But five percent of the average 70 seconds cycle time in this 

experiment is only 3.5 seconds; this is much shorter than the presented 

effect value of green split. So the linear effect of green split must have 

been exaggerated due to some reason. On the contrary, the quadratic effect 



TABLE 5-7. SECONDS OF GREEN TIME (PLUS YELLOW) AND RED TIME ON MAJOR STREET AND ON 
MINOR STREET USED FOR EXPERIMENT DESIGN 

Green Time on the Major Street (sec) 
(Red Time on the Minor Street) (sec) 

~r Street 
Volume 300 450 600 

Minor 
GIC Street 0.45 0.5 0.55 0.5 0.55 0.6 0.55 0.6 

Volume Major Street 

Cycle 50 22.5 25 27.5 50 25 27.5 30 60 33 36 

300 Length 60 27 30 33 60 30 33 36 70 38.5 42 
(sec) 70 31. 5 35 38.5 70 35 38.5 42 80 44 48 

GIC 0.4 0.45 0.5 0.45 0.5 0.55 0.5 0.55 Major Street 

450 Cycle 50 20 22.5 25 60 27 30 33 70 35 38.5 

Length 60 24 27 30 70 31.5 35 38.5 80 40 44 
(sec) 70 28 31.5 35 80 36 40 44 90 45 49.5 

GIC 0.35 0.4 0.45 0.4 0.45 0.5 0.45 0.5 
Major Street 

600 Cycle 
60 21 24 27 70 28 31. 5 35 70 31. 5 35 

Length 70 24.5 28 31.5 80 32 36 40 80 36 40 
(sec) 80 28 32 36 90 36 40.5 45 90 40.5 45 

0.65 

39 

45.5 

52 

0.6 

42 

48 

54 I 
! 

0.55 1 

I 

i 

38.5 

44 

49.5 

\0 
N 



~r Street 
Volume 

Minor G/C Street 0.45 
Volume Major Street 

Cycle 50 27.5 

300 Length 60 33 
(sec) 70 38.5 

G/C 
0.4 Major Street 

450 Cycle 50 30 

Length 60 36 
(sec) 70 42 

G/C 0.35 Major Street 

600 Cycle 60 39 

Length 70 45.5 
(sec) 

80 52 

TABLE 5-7. (CONTINUED) 

Red Time on the Major Street (sec) 
(Green Time on the Minor Street) (sec) 

300 450 

0.5 0.55 0.5 0.55 0.6 

25 22.5 50 25 22.5 20 

30 27 60 30 27 24 

35 31.5 70 35 31.5 28 

0.45 0.5 0.45 0.5 0.55 

27.5 25 60 33 30 27 

33 30 70 38.5 35 31.5 

38.5 25 80 44 40 36 

0.4 0.45 0.4 0.45 0.5 

36 33 70 42 38.5 35 

42 38.5 80 48 44 40 

48 44 90 54 49.5 45 

0.55 

60 27 

70 31. 5 

80 36 

0.5 

70 35 

80 40 

90 45 

0.45 

70 38.5 

80 44 

90 49.5 

600 

0.6 

24 

28 

32 

0.55 

31. 5 

36 

40.5 

0.5 

35 

40 

45 

0.65 

21 

24.5 

28 

0.6 

28 

32 

36 

0.55 

31. 5 

36 

40.5 

1.0 
W 
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value indicates the optimal split, i.e., the selected median level, can 

reduce the average delay for all the vehicles traversing the intersection. 

The strong and positive quadratic effect means the unfavorable split causes 

much more delay than the favorable split can save. The effect of cycle time, 

presented in this experiment, is not a powerful factor to control the delay 

as expected. Its possible underestimation may be due to the fact that the 

influence of the cycle time constituents, red time and green time, have been 

presented and taken by Volume 1 and Volume 2. The quadratic effect is a 

negative value and may indicate the selected medium level is not the optimal 

value. 

All the fifty-eight responses indicate the four factors of Volume 1, 

Volume 2, cycle time, and green split are presented with the unappealing 

values. The responses observed on an approach basis indicate that the 

effects of the traffic volume on the cross street and green split are 

magnified while the effects of the traffic volume on the street concerned and 

cycle time are contracted. The intersection responses indicate that the 

effect values of both volumes are all magnified because the effect of red 

time is greater than the effect of green time. The effect values of cycle 

time and green split of the intersection responses are reduced. Therefore, 

if the effects of green time and red time can be separated out from the 

effects of the two volumes, the unappealing effect values may be changed to 

be acceptable. Because green time and red time are the product of. cycle time 

and green split, green time and red time have a linear-dependent relationship 

with cycle time and green split in the mathematical sense. Once the 

independent variables are found linearly dependent, there are infinitely many 

solutions for the independent variable to explain the dependent variable. 

The linear-dependent relationship implies that if the new variables of green 
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time and red time are added into the original 200 possible effects to be 

regressed with the observations of dependent variables in the 243 cells, the 

(X'X) matrix cannot be inverted. This means that using the one-stage 

regression technique to solve the effect values and to change the unappealing 

values into acceptable ones is impossible. 

Then a two-stage regression technique was tried. In the first stage, 

the linear term and quadratic term of green time and red time were regressed 

with the dependent variable Y, e.g., delay response, to examine the effects 

of green time and red time on Y. In order to maintain the grand mean V, or 

say the intercept of the reg~ession line the same as in the original ANOVA, 

the actual values of green time and red time used for regression were 

adjusted by the average green time and red time in this experiment, 35 

seconds each. The first-stage regression produced an equation to predict the 

response S, which is part of Y, caused by the green time and red time 

deviated from the signal timing. For the same example of average delay on 

the minor street, 

s ~ 22.65 - 0.18GT + 1.09RT - 0.009GT2 + 0.025RT2 

2 
R = 0.39 

where GT - green time - 35, 
RT ~ red time - 35, 

2 
GT2 ~ GT - 58.39, and 

2 
RT2 ~ RT - 58.39. 

The linear trend is found to be more pronounced than the quadratic trend, and 

this phenomenon is probably related to the fact previously discussed that 

most of the unappealing effect values are shown for the linear trend. The 

coefficients of this equation indicate green time can reduce delay and red 
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time can increase delay, but the effect of red time is much stronger than the 

effect of green time. 

The second-stage regression was processed by regressing the adjusted 

response z (z = y -s +~) on the 200 possible effects. The adjusted response 

z is the response Y observed with the designated cycle time and green split 

at each cell transformed to the situation with 70 seconds of cycle time and 

equal green split. The transformation only counts the main effects of green 

time and red time and does not count the interactive effects of green time 

and red time with the other factors. Even so, the effect values solved with 

the adjusted response z appeared to be appealing for those four factors with 

connected relationships. 

In the example of average total delay on the minor street, the linear 

trend was shifted from 8.70 to 1.01 and the quadratic trend was reduced from 

1.02 to 0.34. Because the effect of red time was separated, the effect of 

Volume 1 was dropped to the level generally accepted. Similarly, the effect 

of green time which could reduce delay was removed in the first stage of 

regression and helped the linear trend of Volume 2 which was increased from 

2.65 to 4.17 and the quadratic trend was increased from -0.05 to 0.50. The 

influence of traffic volume on delay is increasing and should be positive for 

the quadratic trend to indicate that the difference between high and medium 

levels is higher than the difference between medium and low levels on the 

influence of delay. The linear trend of cycle time was chang~d from the 

positive value of 1.68 to the negative value of -3.00. Because the effects 

of green time and red time had been removed in the first stage of regression, 

the remaining effect of cycle time merely indicates that the longer cycle 

time could cause drivers to stop less frequently and therefore save time. 

The quadratic trend was changed from -0.38 to -0.52 and indicates again the 
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selected medium level was probably not the optimal level. The linear trend 

of green split was reduced from 7.88 to 3.22 seconds. Compared with the 

expected value of delay, the modified linear trend of green split is an 

acceptable value. The quadratic trend was changed a little bit but still 

could indicate the selected medium level is not the optimal value. The 

interactive terms of the four connected factors were also modified following 

the changes in the main effects. The main effects and the interactive 

effects of the four connected factors before and after the modification were 

listed in Table 5-8. 

The other six factors which had been presented with the acceptable 

values were not changed in the second-stage regression. The interactive 

terms between the six factors and the previous four factors were changed very 

little or not at all. The total sum of squares of the error term was not 

changed. Therefore, the precision of the experiment and the predictability 

of the model built from this experiment were not changed. In a mathematical 

sense, this linear-dependent two-stage regression is neither better nor worse 

for the prediction purpose. But the factors with unappealing effect values 

due to the previously explained factor relationships were modified to be 

acceptable. 

The 200 possible effects of the factors of geometry, control, and 

traffic, excluding the grand mean and the two block effects for the example 

of total delay on the minor street, as solved by the two-stage regression are 

listed in Table 5-9. This table presents the overall format of effect 

solutions. The amount of variance reduction influence by the block effects 

are negligibly low. 
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TABLE 5-8. ADJUSTMENTS TO EFFECTS BY TWO-STAGE REGRESSION WITH LINEAR
DEPENDENT VARIABLES FOR THE EXAMPLE STUDY 

RESPONSE: AVERAGE TOTAL DELAY ON THE MINOR STREET 

EFFECT VALUE SUM OF SQUARES F STATISTIC 

BEFORE AFTER BEFORE AFTER BEFORE AFTER 

CYCLE L 1.68 -3.00 920.4 2920.1 33.6 106.7 
CYCLE Q -.38 -.52 144.5 261.5 5.3 9.6 
SPLIT L 7.88 3.22 20238.7 3358.6 739.7 122.7 
SPLIT Q 1.02 .95 1016.7 883.7 37.2 32.3 
VOL-1 L 8.70 1.01 24675.4 328.0 901.9 12.0 
VOL-1 Q 1.02 .34 1009.3 113 .8 36.9 4.2 
VOL-2 L 2.65 4.17 2293.0 5623.8 83.8 205.5 
VOL-2 Q -.05 .50 2.2 239.6 .1 8.8 
CYCLE * SPLIT LL 1.01 -.82 222.4 143.7 8.1 5.3 
CYCLE * SPLIT LQ .56 .54 201.9 187.7 7.4 6.9 
CYCLE * SPLIT QL -.41 -.46 108.3 139.9 4.0 5.1 
CYCLE * SPLIT QQ -.05 -.05 5.7 5.9 .2 .2 
CYCLE * VOL-1 LL .59 -1.77 74.4 680.0 2.7 24.9 
CYCLE * VOL-1 LQ .07 -.06 3.0 2.5 .1 .1 
CYCLE * VOL-1 QL -.54 -.60 189.3 230.0 6.9 8.4 
CYCLE * VOL-1 QQ -.11 - .11 22.2 22.3 .8 .8 
CYCLE * VOL-2 LL -.20 1.09 8.8 259.0 .3 9.5 
CYCLE * VOL-2 LQ -.40 -.30 102.3 58.7 3.7 2.1 
CYCLE * VOL-2 QL -.04 .02 .8 .2 .0 0 
CYCLE * VOL-2 QQ .24 . '24 114.6 113.7 4.2 4.2 
SPLIT * VOL-1 LL 5.07 3.46 5586.4 2583.2 204.2 94.4 
SPLIT * VOL-1 LQ .83 .79 448.4 407.2 16.4 14.9 
SPLIT * VOL-l QL .96 .95 600.3 582.0 21.9 21.1 
SPLIT * VOL-l QQ .30 .30 172 .6 171.8 6.3 6.1 
SPLIT * VOL-2 LL 2.83 2.01 1745 .0 872.7 63.8 31.9 
SPLIT * VOL-2 LQ .03 .07 .8 3.3 .0 .1 
SPLIT * VOL-2 QL .84 .83 461.8 445.7 16.9 16.3 
SPLIT * VOL-2 QQ .05 .05 5.2 5.3 .2 .2 
VOL-1 * VOL-2 LL 2.34 2.53 1190.4 1387.3 43.5 50.7 
VOL-1 * VOL-2 LQ -.37 .47 88.6 146.0 3-.2 5.3 
VOL-1 * VOL-2 QL .13 .86 11.8 483.3 .4 17.7 
VOL-l * VOL-2 QQ - .19 - .12 69.2 28.6 2.5 1.0 



TABLE 5-9. EFFECTS ON THE RESPONSE OF AVERAGE TOTAL DELAY ON THE MINOR 
STREET SOLVED BY TWO-STAGE REGRESSION \HTH LINEAR-DEPENDENT 
VARIABLES 

NO. EFFECT VALUE SlIH SQUARES F NO. EFFECT VALUE SlIH SQUARES F 

2 SIZE L -2.001 1297.52045 47.4 102 CYCLE *TRUCK-I LL .491 51.97927 1.9 
3 SIZE Q -.433 182.53733 6.7 103 CYCLE *TRUCK-I LQ - .147 14.08036 .5 
4 LT-LANE L -2.444 1934.62107 70.7 104 CYCLE *TRUCK-I QL .273 48.15076 1.8 
5 LT-LANE Q -.789 604.53821 22.1 105 CYCLE *TRUCK-I QQ .181 63.69318 2.3 
6 CYCLE L -3.002 2920.12627 106.7 106 CYCLE • VOL-2 LL 1.095 259.00874 9.5 
7 CYCLE ~ -.519 261.47004 9.6 107 CYCLE • VOL-2 LQ -.301 58.67735 2.1 
8 SPLIT 3.220 3358.64530 122. 7 108 CYCLE • VOL-2 ~ 

.019 .23500 0 
9 SPLIT Q .954 883.73353 32 .3 109 CYCLE • VOL-2 .242 113.69335 4.2 

10 VOL-I L 1.006 327.96465 12.0 110 CYCLE • LT-2 LL .322 22.41378 .8 
II VOL-I Q .342 113.82573 4.2 III CYCLE • LT-2 LQ -.089 5.08805 .2 
12 LT-I L -.202 13.21726 .5 112 CYCLE • LT-2 QL .017 .18877 0 
13 LT-I Q -.006 .03955 0 113 CYCLE • LT-2 QQ -.004 .03243 0 
14 TRUCK-I L -.021 .14951 0 114 CYCLE ·TRUCK-2 LL -.673 97.92960 3.6 
15 TRUCK-I ~ -.016 .25294 0 115 CYCLE *TRUCK-2 LQ .019 .22669 0 
16 VOL-2 4.166 5623.82203 205.5 116 CYCLE *TRUCK-2 QL -.663 284.64980 10.4 
17 VOL-2 ~ .497 239.63854 8.8 117 CYCLE *TRUCK-2 QQ -.346 232.51158 8.5 
18 LT-2 4.112 5478.63143 200.2 118 SPLIT • VOL-I LL 3.458 2583.21211 94.4 
19 LT-2 ~ .349 118.67832 4.3 119 SPLIT • VOL-I LQ .793 407.15502 14.9 
20 TRUCK-2 1.339 580.48871 21.2 120 SPLIT • VOL-I ~ .948 582.01778 21.3 
21 TRUCK-2 .LT-~ .003 .00951 0 121 SPLIT • VOL-I .297 171.15878 6.3 
22 SIZE LL 1.183 3~2. 36534 11.1 122 SPLIT • LT-I LL -.039 .32822 0 
23 SIZE .LT-LANE LQ .194 4.37571 .9 123 SPLIT • LT-I LQ -.059 2.29218 .1 
24 SIZE .LT-LANE QL .294 55.96820 2.0 124 SPLIT • LT-I ~ -.064 2.62714 .1 
25 SIZE ·LT-LANE QQ .026 1.35269 0 125 SPLIT • LT-I - .012 .28505 0 
26 SIZE • CYCLE LL -.452 44.10074 1.6 126 SPLIT *TRUCK-I LL -.271 15.87627 .6 
27 SIZE • CYCLE ~ .067 2.94975 .1 127 SPLIT *TRUCK-I LQ .239 37.11390 1.4 
28 SIZE • CYCLE -.363 85.19476 3.1 128 SPLIT *TRUCK-I QL -.016 .17209 0 
29 SIZE • CYCLE QQ .379 278.92287 10.2 129 SPLIT *TRUCK-I QQ .218 92.32040 3.4 
30 SIZE • SPLIT LL -1.537 510.48076 18.7 130 SPLIT • VOL-2 LL 2.010 872.72410 31.9 
31 SIZE • SPLIT LQ -.063 2.58655 .1 131 SPLIT • VOL-2 LQ .071 3.28959 .1 
32 SIZE • SPLIT QL -.580 217.87122 8.0 132 SPLIT • VOL-2 QL .829 445.71587 16.3 
33 SIZE • SPLIT ~ -.194 73.46112 2.7 133 SPLIT • VOL-2 QQ .052 5.28699 .2 
34 SIZE • VOL-I -1.476 470.40712 17.2 134 SPLIT • LT-2 LL 3.221 2240.733 75 81.9 
35 SIZE • VOL-I ~ -.252 41.20302 1.5 135 SPLIT • LT-2 LQ .335 72.70840 2.7 
36 SIZE • VOL-I -.443 126.93556 4.6 136 SPLIT • LT-2 QL .489 154.66496 5.7 
37 SIZE • VOL-I ~ -.080 12.45440 .5 137 SPLIT • LT-2 QQ -.015 .42371 0 
38 SIZE • LT-I .018 .06756 0 138 SPLIT *TRUCK-2 LL .981 207.91707 7.6 
39 SIZE • LT-I LQ .115 8.53763 .3 139 SPLIT *TRUCK-2 LQ .075 3.63301 .1 
40 SIZE • LT-I QL .198 25.30766 .9 140 SPLIT *TRUCK-2 QL .073 3.46722 .1 
41 SIZE • LT-I QQ .074 10.73492 .4 141 SPLIT *TRUCK-2 QQ -.066 8.55488 .3 
42 SIZE *TRUCK-I LL .130 3.65669 .1 142 VOL-I • LT-I LL -.412 36.72076 1.3 
43 SIZE *TRUCK-I LQ .224 32.65888 1.2 143 VOL-I • LT-I LQ -.266 45.85627 1.7 
44 SIZE .TRUCK-I QL - .187 22.76065 .8 144 VOL-I • LT-I QL -.191 23.61372 .9 
45 SIZE. ·TRUCK-I QQ -.270 141.21719 5.2 145 VOL-I • LT-I QQ -.122 28.89840 1.1 
46 SIZE • VOL-2 LL -1.328 381.12540 13.9 146 VOL-I *TRUCK-I LL -.318 21.87587 .8 
47 SIZE • VOL-2 LQ .016 .16949 0 147 VOL-I .TRUCK-I LQ .239 37.00867 1.4 
48 SIZE • VOL-2 ~ -.006 .02Sl9 0 148 VOL-I *TRUCK-I ~ -.094 5.74605 .2 
49 SIZE • VOL-2 .241 112.62815 4.1 149 VOL-I ·TRUCK-I .021 .87063 0 
50 SIZE • LT-2 LL -2.025 885.66111 32 .4 150 VOL-I • VOL-2 LL 2.534 1387.31576 50.7 
51 SIZE • LT-2 LQ -.633 259.65776 9.5 151 VOL-I • VOL-2 LQ .475 146.00329 5.3 
52 SIZE • LT-2 QL .221 31.74846 1.2 152 VOL-I • VOL-2 ~ .864 483. l0671 17.7 
53 SIZE • LT-2 QQ -.322 201.70164 7.4 153 VOL-I • VOL-2 - .121 28.56485 1.0 
54 SIZE *TRUCK-2 LL -.233 11.73292 .4 154 VOL-I • LT-2 LL 2.853 1758.22402 64.3 
55 SIZE *TRUCK-2 LQ -.356 82.28665 3.0 155 VOL-I • LT-2 LQ .328 69.73805 2.5 
56 SIZE *TRUCK-2 8L -.615 244.84998 8.9 156 VOL-I • LT-2 ~ .438 124.20631 4.5 
57 SIZE *TRUCK-2 Q -.008 .12177 0 157 VOL-I • LT-2 .065 8.27331 .3 
58 LT-LANE· CYCLE LL .088 1.67352 .1 158 VOL-I *TRUCK-2 LL 1.088 255. 54076 9.3 
59 LT-LANE· CYCLE 

~ 
-.807 422.26668 15.4 159 VOL-I .TRUCK-2 LQ .193 24.15125 .9 

60 LT-LANE· CYCLE -.753 367.53572 13.4 160 VOL-I ·TRUCK-2 8L .424 116.38294 4.3 
61 LT-LANE· CYCLE .030 1.79587 .1 161 VOL-I ·TRUCK-2 Q .068 8.99286 .3 
62 LT-LANE. SPLIT LL -1.921 796.93463 29.1 162 LT-I .TRUCK-I LL .465 46.68987 1.7 
63 LT-LANE* SPLIT ij~ -.098 6.26962 .2 163 LT-l *TRUCK-I LQ -.314 63.97533 2.3 
64 LT-LANE· SPLIT -.812 427.59394 15.6 164 LT-I *TRUCK-I ~ -.642 267.32822 9.8 
65 LT-LANE· SPLIT ~ -.180 63.13306 2.3 165 LT-I ·TRUCK-I .799 1241.80512 45.4 
66 LT-LANE· VOL-I -1.75 I 662.48059 24.2 166 LT-I • VOL-2 LL .318 21.79956 .8 
67 LT-LANE. VOL-I ij~ -.305 60.23781 2.2 167 LT-I • VOL-2 LQ .722 337.85557 12.l 
68 LT-LANE. VOL-I -.246 39.28402 1.4 168 LT-I • VOL-2 ~ -.238 36.81773 1.3 
69 LT-LANE. VOL-I QQ .097 18.35941 .7 169 LT-I • VOL-2 .106 21.78262 .8 
70 LT-LANE· LT-I LL .040 .35042 0 170 LT-l • LT-2 LL -.460 45.63572 1.7 
71 LT-LANE· LT-I LQ .025 .40201 0 171 LT-I • LT-2 LQ -.250 40.54106 1.5 
72 LT-LANE. LT-I QL -.008 .04270 0 172 LT-I • LT-2 QL .077 3.82754 .1 
73 LT-LANE· LT-I QQ -.241 112.61852 4.1 173 LT-I • LT-2 QQ -.132 33.97901 1.2 
74 LT-LANE.TRUCK-I LL .055 .65340 0 174 LT-I *TRUCK-2 LL .125 3.39397 .1 
15 LT-LANE*TRUCK-I LQ -.100 6.45602 .2 175 LT-I *TRUCK-2 LQ -.113 8.20958 .3 
76 LT-LANE*TRUCK-I QL .165 17.60222 .6 176 LT-I *TRUCK-2 QL .299 57.92289 2.1 
77 LT-LANE·TRUCK-I QQ .062 7.36795 .3 177 LT-I ·TRUCK-2 QQ .021 .85744 0 
78 LT-LANE· VOL-2 LL .222 10.67143 .4 178 TRUCK-I. VOL-2 LL -.334 24.09342 .9 
79 LT-LANE. VOL-2 LQ .534 184.45024 6.7 179 TRUCK-I. VOL-2 LQ .199 25 .60894 .9 
80 LT-LANE. VOL-2 

~ -.311 62.54719 2.3 180 TRUCK-I· VOL-2 ~ 
-.433 121.48941 4.4 

81 LT-LANE· VOL-2 .183 65.05875 2.4 181 TRUCK-I. VOL-2 -.093 16.84864 .6 
82 LT-LANE· LT-2 LL -2.965 1898.90460 69.4 182 TRUCK-I· LT-2 LL .043 .39518 0 
83 LT-LANE· LT-2 LQ -.148 14.25 780 .5 183 TRUCK-I· LT-2 LQ .068 2.98668 .1 
84 LT-LANE· LT-2 ~ -.964 602.35348 22.0 184 TRUCK-I· LT-2 8L -.003 .00419 0 
85 LT-LANE· LT-2 -.072 9.96168 .4 185 TRUCK-I· LT-2 Q - .128 31 .94397 1.2 
86 LT-LANE*TRUCK-2 LL -.546 64.48482 2.4 186 TRUCK-I*TRUCK-2 LL -.765 126.41668 4.6 
87 LT-LANE*TRUCK-2 LQ -.046 1.38334 .1 187 TRUCK-I*TRUCK-2 LQ -.650 273.49402 10.0 
88 LT-LANE.TRUCK-2 QL .035 .78125 0 188 TRUCK-I*TRUCK-2 ~ .199 25.72040 .9 
89 LT-LANE·TRUCK-2 QQ -.008 .13533 0 189 TRUCK-I*TRUCK-2 -.144 40.33618 1.5 
90 CYCLE • SPLIT LL -.816 143.66990 5.3 190 VOL-2 • LT-2 LL .230 11.40801 .4 
91 CYCLE • SPLIT LQ .538 187.66847 6.9 191 VOL-2 • LT-2 LQ .164 17.41811 .6 
92 CYCLE • SPLIT ~ -.465 139.90940 5.1 192 VOL-2 • LT-2 QL -.586 222.65189 8.1 
93 CYCLE • SPLIT -.055 5.92385 .2 193 VOL-2 • LT-2 QQ -.052 5.19767 .2 
94 CYCLE • VOL-I LL -1.774 680.01386 24.9 194 VOL-2 *TRUCK-2 LL .Sl4 57 .12392 2.1 
95 CYCLE • VOL-I LQ -.063 2.54567 .1 195 VOL-2 .TRUCK-2 LQ .379 93.23710 3.4 
96 CYCLE • VOL-I QL -.596 229.97991 8.4 196 VOL-2 .TRUCK-2 QL -.320 66.20169 2.4 
97 CYCLE • VOL-I ~ - .107 22.31778 .8 197 VOL-2 *TRUCK-2 QQ .115 25.77384 .9 
98 CYCLE • LT-I -.960 198.91203 7.3 198 LT-2 *TRUCK-2 LL .794 136.15927 5.0 
99 CYCLE • LT-I LQ -.618 247.30880 9.0 199 LT-2 *TRUCK-2 LQ -.100 6.48126 .2 

100 CYCLE • LT-I ~ .141 12.82430 .5 200 LT-2 ·TRUCK-2 ~ .212 29.17049 1.1 
101 CYCLE • LT-I -.087 14.80336 .5 201 LT-2 ·TRUCK-2 .018 .61312 0 

99 
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The process of a two-stage regression for this experiment and the 

results of each step are listed in Table 5-10. The total sum of squares of 

the 486 observations from two replications of 243 selected cells and the sum 

of squares after the correction of the grand mean indicate the amount of 

variation. The fact that the remaining sum of squares after the regression 

is the same as the sum of squares computed directly from the adjusted 

response indicate that the sum of squares of the error term is not changed. 

The capacity for explaining the variations in the example responses is 

indicated by the regression equation and the 200 possible effects classified 

by six significance intervals [(0.999, 00), (0.99, 0.999), (0.95, 0.99), 

(0.90, 0.95), (0.75, 0.90), and (0, 0.75)] in the percentages of total 

variation. For the case of average total delay on the minor street, there 

are 34 effects out of the 200 which are significant at least at the 0.999 
2 

level and which explain 44 percent of the total variation. When the R 

explained by regression is included, the total explained variability reaches 

82 percent. Under these conditions, most of the predictability will come 

from these significant effects when a predictive model is built. 

SIGNIFICANT EFFECTS AND THE PREDICTIVE MODELS 

After the analysis of variance with the linear-dependent adjustments on 

the responses was used to solve all the possible effects of the selected ten 

factors on the observed fifty-eight responses, the components to formulate 

the predictive model for each response and the measures of predictability of 

each model were available for further analysis and evaluation. The 

components of each model include the grand mean, regression slopes for the 

variables of green time and red time, and the solved possible effects which 

have passed the significance test. The physical meaning of these components 

will be discussed one by one within each response and compared with each 
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TABLE 5-10. LIST OF ANCOVA RESULTS OF TWO-STAGE REGRESSION WITH 
LINEAR-DEPENDENT VARIABLES AND MEASURES OF PREDICTABILITY 
FOR THE EXAMPLE STUDY 

RESPONSE: AVERl\GE TOTAL I)f.:LAY ON THE MINOR STREET 

MEl\N ~ND Vl\RIATIONS 

GRAND MEAN,U 
SS(U) 
SS TOTAL 
SSClJM(*1) 

FIRST-STAGE REGRESSION 

BO 
lJl(GT) 
B2(RT) 
B3(RT2) 
B4(GT2) 
R2 
SSCBM*(1-R2) 

SECOND-STAGE 'REGRESSION 
(ANOVA OF ADJUSTED DATA) 

SSADJC*2) 
SS [0.999,<:2) & D.F. 
55[0.99,0.999) & D.F. 
8S[0.95,0.99) & D.F. 
88[0.90,0.95) & D~F. 
S8[0.75,0.90) & D.F. 
5S[0.,0.75) & D.F. 
VARIANCE REDUCED & D. F. 
SUM OF SQUARES OF ERROR 
DEGREES OF FREEDOM 
MEAN SQUARE OF ERROR 

MEASURES OF PREDICTABILITY 

R2+SS[O.999,oo) 
STANDARD ERROR/MEAN 

22.65 
249328.9 
349611. 5 
100282.6 (1.0000) 

22.6485 
-.1762 
1.0906 

.0250 
-.0092 

( .3867) 
61503.3 

61526.6 
( .4363) 
( .0492 ) 
( .0221) 
( .0060) 
( .0154) 
( .0092 ) 
( .0006 ) 

7633.9 ( .0760) 
279 

27.36 

.8230] 

.2309 

*1 SUM OF SQUARES CORRECTED BY ~EAN 

34 
21 
17 

7 
29 
92 

2 

*2 TOT~L SU~ OF SQUARES OF ALL ADJUSTED OBSERVATIONS 
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other between responses to explore the more fundamental mechanisms that these 

responses represent. The measures which might be used to evaluate the 

adequacy of the models include two items, (1) the variation ratio which is 

the ratio of the standard error over the grand mean, and (2) the percentage 

of the explained variation by the regression together with those effects 

which are significant at least at the 0.999 level. 

The components of the grand mean and the regression slopes as well as 

the measures of the predictability from the model of each response are listed 

in Appendix B. Appendix B contains the results of the regression analysis and 

the analysis of variance of the adjusted data; its format is the same as that 

in Table 5-9 for the example response, in which the observed variation, the 

part explained by regression with green time and 

explained by block effects, and that explained by the 

red time, that part 

possible effects for 

the adjusted response at different significance levels are listed separately. 

Also, the values of the grand mean, regression slopes, and the mean square of 

error for each response are included. The F-test statistics of the solved 

possible effects for the fifty-eight responses which are used to indicate 

which effects are significant enough to be incorporated in the predictive 

models are listed in Appendix C. The various predictive models for the 

fifty-eight responses are listed in Appendix D. The significant effects for 

each response are also listed. The main effects of the selected ten factors 

on each response are listed in Table 5-11 for evaluation. The results listed 

in Appendices B, C, and D are summarized and discussed as follows. 

Use of the Grand Mean 

The grand mean in the analysis of variance is the average value of all 

experimental observations. Familiarity with its magnitude helps to 

understand the average situation. In this study, the values for selected 



TABLE 5-11. LIST OF THE MAIN EFFECTS ON THE FIFTY-EIGHT RESPONSES (PER 15 MINUTES) 
SOLVED BY TWO-STAGE REGRESSION WITH LINEAR-DEPENDENT VARIABLES 

RESPONSE AVERAGE TOTAL DELAY AVERAGE STOP DELAY AVERAGE AND MAXIMUM QUEUE INT. AVG. OF KAJOR 
STREET 7 8 9 10 11 12 13 14 15 16 17 18 1 

AVERAGE LEFT RIGHT STRAI AVERAGE LEFT RIGHT STRAI APPR L-T APPR L-T TOTAL 
HAIN TURN TURN -GHT TURN TURN -GHT -OACH LANE -OACH LANE DELAY EFFECT ATDS2 ATDS2L ATDS2R ATDS2S ASDS2 ASDS2L ASDS2R ASDS2S AGQS2 AGQS2B HXQS2 HAQS2B ADTINT 

SIZE L -2.00 .17 -1.76 -1.90 -.78 1.10 -.40 -.82 -.12 -.00 -.67 -.05 -2.57 
SIZE ~ -.43 1.'B -.24 -.52 -.16 1.32 -.13 -.24 -.04 .00 -.18 -.00 .47 

LT-LANE -2.44 -3.60 -2.30 -2.34 -1.20 .23 -.75 -1.22 -.24 .12 -.71 .68 -3.15 
LT-LAHE ~ -.79 -1.67 -.61 -.81 -.34 -.56 -.17 -.37 -.06 .04 -.30 .23 .25 

CYCLE -3.00 -3.42 -4.00 -3.11 -.88 -2.53 -1.36 -.93 -.45 .01 -1.03 .06 -2.73 
CYCLE ~ -.52 -.02 -.40 -.51 -.35 -.27 -.18 -.33 -.06 -.00 -.11 .00 .12 
SPLIT 3.22 3.88 3.51 3.33 .93 2.59 .80 1.00 .46 -.02 1.04 -.07 .38 
SPLIT Q .95 1.49 1.02 .92 .44 1.10 .43 .40 .08 0 .18 -.00 .73 
YOL-l L 1.01 .80 1. 79 1.02 .26 .63 .82 .25 .15 .00 .37 -.01 2.20 
YOL-l ~ .34 1.16 .44 .28 .18 1.05 .25 .13 .02 .00 .05 .01 .32 
LT-l -.20 -.86 -.14 - .17 - .14 -.69 0 -.11 -.03 .01 -.05 .03 .80 
LT-l ~ -.01 .20 -.10 -.02 .01 .22 -.10 -.01 .03 -.00 -.00 -.00 .01 

TRUCK-l -.02 .62 -.23 .01 -.03 .82 -.13 -.01 .03 -.00 .03 .03 .55 
TRUCK-l ~ -.02 -.65 .03 -.01 .06 -.61 .10 .07 .01 .00 -.02 -.00 -.13 

YOL-2 4.17 4.62 5.24 4.28 1.17 3.20 1.61 1.23 .60 -.01 1.40 -.08 2.55 
YOL-2 ~ .50 -.37 .74 .39 .05 -.42 .20 -.02 .05 .00 .06 .02 .36 
LT-2 4.11 27.49 2.25 3.36 2.43 20.74 .58 1.77 .27 .08 .95 .40 1.56 
LT-2 ~ .35 -5.01 .17 .27 .20 -3.58 .04 .13 -.00 0 -.03 -.05 .18 

TRUCK-2 1.34 1.61 1.23 1.35 .57 1.22 .41 .56 .15 .01 .32 .00 .75 
TRUCK-2 Q .00 -.28 .20 .04 -.04 -.39 .13 -.00 -.02 .01 -.00 .01 -.07 

RESPONSE AVERAGE TOTAL DELAY AVERAGE STOP DELAY AVERAGE AND MAXIMUM QUEUE INT. AVG. 
OF KAJOR 

STREET 27 28 29 30 31 32 33 34 35 36 37 38 2 
AYE RAGE LEFT RIGHT STRAI AVERAGE LEFT RIGHT STRAI APPR L-T APPR L-T STOP HAIN TURN TURN -GHT TURN TURN -GHT -OACH LANE -OACH LANE DELAY 

EFFECT ATDSl ATDSIL ATDSIR ATDS1S ASDSl ASDSIL ASDSIR ASDS1S AGQSl AGQSIB HXQSl HAQSIB ASDINT 

SIZE L -3.27 .85 -2.16 -3.38 -.89 1.72 -.58 -.95 -.20 .01 -.56 -.02 -.80 
SIZE Q .99 -.33 .59 1.04 .24 -.58 .13 .28 .05 -0 .17 .01 .12 

LT-LAHE L -4.33 -2.69 -3.12 -4.42 -1.55 .56 -.98 -1.58 -.36 .10 -.86 .65 -1.21 
LT-LANE ~ 1.24 1.10 .74 1.29 .46 -.02 .17 .49 .10 -.04 .26 -.20 .07 

CYCLE -2.78 -1.53 -3.59 -2.68 -.64 -1.16 -1.30 -.68 -.37 .02 -.74 .10 -.71 
CYCLE ~ .35 - .36 .37 .36 .12 -.58 .14 .15 .07 -.01 .09 -.04 .01 
SPLIT -2.24 -1.92 -2.52 -2.22 -.42 -1.92 -.51 -.52 -.30 .02 -.66 .08 .22 
SPLIT ~ .57 .92 .61 .55 .27 .63 .25 .26 .03 .00 .13 .02 .35 
VOL-l 3.33 2.98 4.37 3.70 .76 1.89 1.41 .82 .46 -.03 .97 -.13 .50 
YOL-l ~ .50 -.80 .75 .43 .07 -.58 .18 .03 .01 -.00 .03 -.01 .01 
LT-l 1. 76 25.40 .66 1.20 1.23 20.92 .23 .68 .10 .14 .29 .77 .54 
LT-l Q -.04 -4.70 -.16 - .11 .01 -3.94 . - .15 -.03 .01 .01 -.02 -.08 .02 

TRUCK-l L 1.16 .38 .97 1.14 .42 .16 .26 .40 .05 -.00 .18 -.03 .17 
TRUCK-l ~ -.13 -.09 -.22 -.14 -.02 -.03 - .10 -.03 -.05 .00 -.04 .02 -.02 

YOL-2 1.27 -.02 1.89 1.20 .33 -.05 .89 .30 .16 -.01 .30 -.05 .71 
YOL-2 ~ .32 .50 .29 .30 .17 .19 .16 .17 .04 .00 .07 -.00 .03 
LT-2 -.55 -2.13 -.48 -.50 -.33 -2.00 - .19 -.29 -.05 .01 - .12 .01 .86 
LT-2 Q .09 .47 .20 .08 -.01 .31 .02 -.02 .04 .00 -.01 .01 .07 

TRUCK-2 L .40 1.26 .46 .32 .18 .99 .18 .10 .10 -.00 .06 .01 .29 
TRUCK-2 Q -.18 -.20 -.17 - .16 -.07 -.22 -.01 -.05 -.03 -.00 -.06 -.00 -.04 

f--' 
0 
W 
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TABLE 5-11. (CONTINUED) 

RESPONSE TOTAL EMISSIONS OF CO 

47 19 39 23 43 51 55 3 
MAIN I. PROPER IB/MINOR IB/MAJOR OB/MINOR OB/MAJOR BKT/MINOR BKT/MAJOR I. SYSTEM 
EFFECT COINTP COIS2 COIS1 coos 2 COOS 1 COIBS2 COIBS1 COINTI 

SIZE L 930.1 531.7 608.3 51.7 154.0 -2.9 16.9 2691. 5 
SIZE Q -6.0 148.2 -142.1 44.7 -93.0 -1.6 -2.8 -84.4 

LT-LANE L 172.9 -109.9 -81.4 -3.6 12.3 -22.0 -7.9 -365.2 
LT-LANE Q -37.5 -68.0 31.4 -2.7 -21.3 -5.5 2.5 -121. 2 

CYClE L -173.9 -491.1 -472.3 12.4 22.4 -56.8 -53.1 -1857.1 
CYCLE Q 31.2 -2.1 39.1 -.1 -3.6 3.8 2.0 66.6 
SPLIT L -1.3 480.2 -449.7 52.6 -50.8 53.6 -48.0 64.6 
SPLIT Q 2.2 56.4 32.3 5.8 -7.3 1.4 1.0 174.1 
VOL-1 L 141.3 180.2 635.7 -39.1 11.4 B.6 68.2 1576.3 
VOL-1 Q -48.0 16.7 14.8 -3.2 -33.3 2.2 -9.0 -10.1 
LT-1 L -16.7 -26.9 73.4 34.7 -6.7 -1.3 -2.2 149.2 
LT-1 Q 22.0 -2.0 15.6 6.2 14.7 1.2 4.1 69.2 

TRUCK-1 L 985.8 14.1 1415.8 203.0 412.9 .6 159.1 4091.6 
TRUCK-1 Q -37.4 -10.9 -44.5 -16.0 -14.7 -.4 -3.2 -172.3 

VOL-2 L 140.6 656.3 186.0 12.8 -39.2 72.0 20.2 1631.9 
VOL-2 Q -75.7 1.4 25.1 -25.7 1.0 -12.0 -.3 3.6 
LT-2 L -2.4 150.6 -13.0 -9.7 51.7 9.2 1.5 359.1 
LT-2 Q -6.7 1.3 3.1 3.0 -.6 -.8 -1.2 13.7 

TRUCK-2 L 935.8 1371.9 12.8 364.5 146.1 173.6 1.4 3790.6 
TRUCK-2 Q -22.7 -46.6 -4.7 -23.7 -3.4 -7.6 -.0 -156.8 

RESPONSE TOTAL EMISSIONS OF HC 

48 20 40 24 44 52 56 4 
MAIN 1. PROPER IB/MINOR IB/MAJOR OB/MINOR OB/MAJOR BKT/MINOR BKT/MAJOR I. SYSTEH 
EFFECT HCINTP RCIS2 HCIS1 HCnS2 RCOSI HCIBS2 HcrBSl HCINTI 

SIZE L 13.915 12.899 12.368 4.031 3.421 -.081 .094 65.438 
SIZE Q .175 4.027 -3.508 1.633 -1.579 -.009 -.005 1.146 

LT-L.t\NE L 2.402 -3.204 -4.544 -.084 -1.401 -.621 -.537 -18.468 
LT-LANE Q -.281 -1.671 1.387 .008 .242 -.196 .148 -.067 

CYClE L -2.817 -13.167 -13.063 -2.192 -2.615 -1.364 -1.277 -62.076 
CYCLE Q .257 -.407 .888 .055 -.080 .012 .095 .911 
SPLIT L -.106 13.405 -12.587 2.873 -3.400 1.297 -1. 204 .583 
SPLIT Q .010 1. 701 1.086 -.018 -.055 .071 .055 5.429 
VOL-1 L 2.385 4.693 17.526 .367 3.901 .459 1.652 52.973 
VOL-1 Q -.658 .534 1.445 .047 .151 .035 -.173 4.353 
LT-1 L -.043 -.478 2.787 .724 -.412 -.074 .120 5.242 
LT-1 Q .116 -.018 .087 .057 .094 .049 .043 .441 

TRUCK-l L 5.518 .130 15.109 1.498 6.136 .021 1.079 45.748 
TRUCK-1 Q -.191 -.146 -.729 -.087 -.251 .017 -.028 -2.428 

VOL-2 L 2.287 17.968 4.955 3.224 .512 1. 749 .451 53.313 
VOL-2 Q -.791 1.317 .753 .087 .160 -.185 .008 4.635 
LT-2 L -.023 5.639 -.693 -.568 .968 .485 -.031 10.692 
LT-2 Q -.036 .196 .267 -.027 .008 .022 .005 .887 

TRUCK-2 L 5.169 14.504 .753 5.333 1.108 1.212 .072 43.397 
TRUCK-2 Q -.135 -.497 -.285 -.220 -.025 -.077 -.001 -2.054 
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TABLE 5-1l. (CONTINUED) 

RESPONSE TOTAL ~MISSIONS Of NOX 

49 21 41 25 45 53 57 5 
MAIN 1. PROPER IB/MINOR IB/MAJOR OB/~~OR OB/MAJOR BKT/MI~OR BKT/MAJOR I. SYSTEM 
EffECT NO I NTP NOIS2 ~OIS1 NOOS2 NooSl NOIBS2 NOIBS1 NOINTf 

SIZE L 53.817 36.847 42.457 15.541 23.766 .050 1.022 237.224 
SEE Q .331 10.457 -11. 324 6.394 -9.542 -.015 -.277 -8.029 

LT-LANE L 10.437 -1. 961 2.507 -.986 5.410 -.539 .260 9.943 
LT-LANE Q -1. 620 -1. 791 -.352 .241 -2.815 -.182 -.145 -9.432 

CYCLE L -7.561 -18.839 -18.857 -3.708 -3.954 -1. 874 -1. 753 -90.714 
CYCLE Q .428 -.060 .622 .026 -.278 .077 .081 .620 
SPLIT L -.178 18.593 -19.599 7.319 -7.757 1.748 -1.739 -2.889 
SPLIT Q -.241 1.118 .970 .005 -.287 -.004 .041 3.613 
VOL-1 L 6.305 6.705 25.928 -.626 7.202 .647 2.315 78.417 
VOL-1 Q -3.699 -.078 -1.120 -.019 -1.678 -.045 -.371 -5.790 
LT-1 L -.300 -.504 2.092 3.001 -1.839 -.116 -.130 5.500 
LT-1 Q -.082 -.286 -.118 .167 .021 -.005 .032 -.431 

TRUCl{-l L 8.429 .721 40.974 3.773 22.531 .052 2.501 135.998 
TRUCK-1 Q -.207 -.019 -1.849 -.239 -.814 .057 -.123 -5.841 

VOL-2 L 6.149 25.194 6.380 6.659 -.485 2.389 .587 75.496 
VOL-2 Q -3.588 -1.405 .520 -1. 935 .430 -.376 -.009 -4.780 
LT-2 L -.597 4.122 -1. 236 -2.601 3.434 .152 -.063 7.437 
LT-2 Q .113 .312 .337 .004 -.014 .036 -.005 1.280 

TRUCK-2 L 8.457 38.401 1. 317 20.92'+ 3.046 2.697 .150 127.377 
TRUCK-2 Q -.114 -.898 -.327 -.470 -.166 -.068 .016 -3.722 

RESPONSE TOTAL FUEL FLOH 

50 22 42 26 46 54 58 6 
M.l\IN 1. PROPER IB/MINOR IB/MAJOR OB/MINOR OB/MAJOR BKT/MIi'l"OR BKT/MAJOR 1. SYS'f".:M 
EFFECT FFINTP FFIS2 FFIS1 FFOS2 FFOS1 FFIBS2 FFIBS1 FFINTT 

SIZE L 2136.7 2142.9 2132. '3 lJ47.5 1118.1 -5.8 17.7 12881.5 
SEE Q 46.9 659.5 -607.7 392.5 -429.3 -.8 -2.~ 30.1 

LT-LANE L 365.0 -299.8 -394.6 -19.8 -41.4 -60.0 -46.0 -1511.2 
LT-IATIffi Q -34.~ -179.0 128.1 6.2 -18.0 -19.1 11.6 -125.4 

CYCLE L -490.9 -1738.5 -1782.5 -489.8 -562.5 -153.3 -146.5 -9146.7 
CYCLE Q 22.7 -29.0 93.9 9.4 -8.5 2.2 9.3 131.6 
SPLIT L -14.3 1764.9 -1752.6 608.1 -698.2 147.4 -141. 7 -155.7 
SPLIT Q -5.5 170.5 111.9 -2.4 -9.9 5.9 5.5 540.4 
VOL-1 L 412.8 609.4 2397.2 100.') 818.8 51.1 191. ') 7851. 9 
VOL-1 Q -94.8 44.5 150.0 5.0 -U.8 1.8 -18.5 375.5 
LT-1 L -4.9 -42.6 256.9 141.0 -109.7 -6.7 7.0 491.1 
LT-1 Q 4.3 -5.3 -.8 11.1 4.2 3.7 3.2 18.3 

TRUCK-1 L 503.6 22.7 1822.8 172.1 871. 2 2.7 105.6 5777.6 
TRUCK-1 Q -17.9 -17.5 -85.2 -16.2 -28.0 2.3 -3.9 -294.0 

VOL-2 L 399.5 2359.7 648.6 705.7 124.0 197.8 50.2 7675.8 
VOL-2 Q -97.1 137.4 79.0 -27.2 29.1 -19.9 1.6 436.6 
LT-2 L -6.7 539.1 -77 .5 -143.0 172.8 41.6 -4.5 982.7 
LT-2 Q .2 21. 5 36.0 3.2 -3.1 2.7 .8 115.2 

TRUGK-2 L 487.7 1732.7 87.8 783. 1 136.6 118.5 7.5 5480.4 
TRUCK-2 Q -9.6 -39.8 -33.6 -21.1 -6.5 -4.6 .7 -201.8 
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factors have been chosen to represent realistic circumstances which might 

occur at street intersections. 

The Grand Mean of Average Total Delay and Average Stop Delay. The grand 

mean of average total delay and average stop delay is 20 seconds and 10 

seconds, respectively. This means that on average the speed changes involved 

in going through the intersection system account for 10 seconds of the total 

delay, and stop time accounts for the other 10 seconds. All the intersection 

system averages and approach averages on both the major street and on the 

minor street indicate similar values. Among the directional movements, left 

turns generally incur the most delay. Values for average total delay of 30 

seconds and average stop delay of 24 seconds to left-turning vehicles 

indicate that waiting for an acceptable gap is the major source of delay. On 

the contrary, right turners average only 8 seconds of stop delay but another 

12 seconds of delay while accelerating and decelerating. Comparison between 

delays to each turning movement is not direct as the left turns generally 

have a larger turning radius than right turns in the selected geometrics. 

Left-turn speeds may be higher, but the path is also 

total delay and average stop delay to straight 

longer. 

through 

numerically close to the averages for all movements combined. 

The average 

movements are 

The Grand Mean of Average Queue Length and Maximum Queue Length. The 

grand mean of average queue length and maximum queue length during fifteen 

minutes on approaches excluding the left-turn lane are 2 vehicles. (about 40 

feet back from the stop line) and 7 vehicles (about 140 feet back), 

respectively. Because most of the time the queued vehicles are located only 

in the first 100 feet bucket, the emissions and fuel consumption values shown 

in Table 5-6 are high in the first bucket and drop significantly in the 

second bucket. As to queue length in the special left-turn lane, the grand 
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means of average queue length and maximum queue length are one vehicle and 

two vehicles, respectively. The maximum queue length observed in a special 

left-turn lane in any of the 243 situations simulated was 6 vehicles. The 

grand means of queue lengths listed in Appendix B were computed with the 

conditions that there was no such lane. 

The Grand Means of Total Emissions and Fuel Consumption. The grand 

means of total emissions and fuel consumption during the fifteen minutes show 

the spatial distribution of emissions along the vehicle path in the 

intersection systems on the basis of the total intersection system, the 

intersection proper area, inbound and outbound legs of the major and the 

minor streets, and buckets. For CO, the grand mean of the total amount 

produced in the overall intersection system was 15 kilograms. On overall 

average, the inbound lanes on each of the four legs and the intersection 

proper each produced about 2.8 kilograms of CO, and each outbound leg 

produced about 0.9 kilograms. The first bucket on one inbound leg produced 

0.4 kilograms; therefore, it is apparent that the emission of CO is 

concentrated in the intersection proper area and in the nearby area on the 

inbound lanes. On outbound lanes, the emission of CO is lower. 

For HC, the average total emission in the overall intersection system 

was 410 grams. The average emissions in the intersection proper area, on the 

inbound lanes of each leg, on the outbound lanes of each leg, and in the 

first inbound bucket are 45, 75, 30, and 10 grams, respectively. The 

emission of HC was more evenly distributed among these areas than CO, but it 

was concentrated mainly on the inbound lanes. For NOx, the average total 

emission in the overall intersection system was 1100 grams. The emissions in 

the intersection proper area, on the inbound lanes of each leg, on the 

outbound lanes of each leg, and in the first inbound bucket were 160, 170, 
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100, and 18 grams, respectively. This type of emission profile of NOx is 

more evenly distributed than that of HC. For FF, the total fuel consumption 

in the overall intersection system was 70 kilograms. The fuel consumption in 

the intersection proper area, on the inbound lanes of each leg, on the 

outbound lanes of each leg, and in the first inbound bucket were 7, 11, 6, 

and 1.1 kilograms, respectively. The comparable profile of FF is similar to 

that of HC and concentrates on the inbound lanes. 

From these profiles of emissions and fuel consumption, it can be seen 

that generally excessive emissions and fuel flow are of less concern on the 

outbound lanes than on the inbound lanes and in the intersection proper area. 

This is probably attributed to less interference to traffic in these areas. 

Because a large amount of CO emission (2.8 kilograms) was concentrated mainly 

in the intersection proper area this area appears to have a high potential as 

a CO pollution hot spot. 

Regression Line Slopes of Green Time and Red Time vs. Measured Responses 

The contribution of green time and red time toward effecting each 

measured response is indicated by the magnitude and the sign of the 

regression line slope. The magnitude indicates the relative significance of 

the effect caused by green time or red time, and the sign indicates whether 

the response is increased or decreased by green time or red time. 

Regression of Sixteen Average Delays on the Inbound Lanes. The 

regressions of sixteen average delays on inbound approaches of the major 

street or minor street vs. green time and red time, generally indicate that 

red time increases the formation of these responses with positive slopes but 

that green time decreases the formation with negative slopes. The magnitude 

of the coefficient of red time is much greater than that of green time. For 

evaluating the responses on an intersection basis, green time and red time 
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were selected as the green time and red time of the minor street. Because 

the green time of the minor street is equivalent to the red time of the major 

street, their combined effects on the response is dominated by the effect of 

red time and thus appear with positive regression slopes. The slopes of the 

red time and green time regression lines for the average total delay and 

average stop delay in the overall intersection system are all positive. 

The power of regression analysis to explain the variation of a response 
2 2 

is indicated by R. The higher R is, the more variations are explained by 
2 

the regression. The values of R are high in all observed delay statistics 
2 

except for delay to left turns. The R values for average total delay and 
2 

average stop delay were 30 percent and 50 percent, respectively, but the R 

for delay to left turns was only 10 percent. This indicates that the timing 

of a two-phase pretimed signal explains more of the variability in delay to 

right turns and straight movements than of the variation in delay to left 

turns. 

Regression of Queue Length. The regression of queue length vs. red and 

green time showed that both green time and red time on the average increased 

the queue length on an approach basis, but that green time reduced queue 
2 

length in the left-turn lane. The R for queue length on an approach basis 
2 

reached 30 percent, but for the left-turn lane, R was only 10 percent. 

Regression of Total Emissions and Fuel Consumpt~on. The regression of 

total emissions and fuel consumption on the intersection proper explains very 
2 

little about the variations of responses because the R value was nearly 

zero. For CO, regression explained about 11 percent of the variability in 

all cases of total emissions on inbound lanes, on inbound buckets, and in the 

overall intersection system with positive coefficients of green time and red 

time. It explained almost nothing about total emissions of CO on the 
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2 
outbound lanes with a nearly zero coefficient. For He, R ranged from 20 

percent to 30 percent for inbound lanes, outbound lanes, and the overall 
2 

intersection system. The R was 40 percent for the first inbound bucket. 

The coefficients of green time and red time are positive for inbound lanes, 

buckets, and the overall intersection system. But, the coefficients of red 

time for outbound lane He responses are negative. For NOx and FF, the signs 

of the coefficients were 
2 

the same as those which appeared 
2 

in the He 
2 

regression. The R of FF is comparable with the R of He, but the R of NOx 

is generally about 10 percent lower. 

Significant Effects and F-Test Statistics 

Six classes of significance have been used to demonstrate the relative 

capability of the 200 possible effects listed in Table 5-4 to explain the 

total variation of each measured response. The classifications were also 

used to select the threshold of significance for that level to be 

incorporated into the predictive models. The six classes are 

(1) significant at least at 0.999 level (0.999,00), 

(2 ) significant between 0.99 and 0.999 levels (0.99, 0.999) , 

(3) significant between 0.95 and 0.99 levels (0.95, 0.99), 

(4 ) between 0.90 and 0.95 levels (0.90, 0.95), 

(5) significant between 0.75 and 0.90 levels (0.75, 0.90), and 

(6) significant lower than 0.75 level (0, 0.75). 

For statistics of delay and queue length, the number of effects incorporated 

into each class is listed. Among the six classes the first class (0.999, 00) 

explains most of the variations with very few factors. The sixth class (0, 

0.75) explains almost nothing but contains the most factors. Therefore, 
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those items significant at less than the 0.75 level are considered to have no 

effect. Generally, the percentage of the variations that was explained by 
2 

the first class and by regression taken together [R + SS (0.999,00)], 

reached 80 percent for delays and queue lengths and 90 percent for emissions 

and fuel consumption. Therefore, the models to predict delays and queue 

lengths were considered to incorporate effects at least at the 0.95 

significance level to assure the precision of the prediction, and the models 

to predict emissions and fuel consumption used the 0.99 significance level. 

F-Test Statistics. F-test statistics are used to indicate the relative 

significance of the 200 effects and the block effect of each response. In 

Appendix C, the linear trend and the quadratic trend of each main effect are 

averaged and the four components LL, LQ, QL and QQ of each interactive effect 

are averaged to simplify the comparison of the relative significance between 

the ten main effects and the forty-five interactive effects. Delays and 

queue lengths generally indicate more involvement of the interactions between 

the selected factors of intersection geometry, signal control and traffic 

stream characteristics than emissions and fuel consumption. On the contrary, 

the main effects of the selected factors on emissions and fuel consumption 

explain most of the variability in each response and only a few interactive 

effects are significant. For all responses on inbound lanes, the two factors 

of left turns and trucks on the other street had almost no effect on the 

responses on the concerned street. Therefore, the responses on the inbound 

lanes, including the selected buckets, were treated as being affected only by 

the other eight factors. For the responses based on the intersection system 

and on the intersection proper, the factor of green split has little effect. 

For the emissions and fuel consumption on outbound lanes, the effect of the 

left-turn lane was not as significant as it was on the inbound lanes. The 
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left-turn lane has nearly no effects on CO emissions and fuel consumption on 

the outbound lanes. 

Significant Effects. As to delays and queue lengths, the two geometric 

factors of intersection size (number of lanes) and left-turn lane 

significantly reduced the average values of the delay incurred by each 

vehicle and the queue length developed on the inbound lanes. This was 

probably due to the fact that drivers were provided more space for 

maneuvering through the intersection. These two factors strongly interact 

with each other and also interact with the factors of green split, volume, 

and left turns on the street concerned. Therefore, these factors, which have 

very complicated interactions, appeared in the predictive models. All the 

interactions indicated that the effect of each factor was not constant, as 

for the main effect, but depended upon the situations which were defined 

together with the interacting factors. The main effect of cycle time 

indicated a negative impact on the responses, but it produced almost no 

interactive effect. 

The factor of green ratio to the major street indicated a positive 

effect toward increasing the delays and queue lengths on the minor street 

when the green ratio was split favorably to the major street. By the same 

token, this factor reduced the delays and queue lengths on the major street 

when it was set favorably to the major street. When the factor of green 

ratio was set at its optimum value, the average delay in the total 

intersection system was less than the setting which favored either the major 

street or the minor street. Only the factor of green ratio among the 

selected factors indicated that its quadratic effect is more significant than 

its linear effect. That means the response values are concave in shape and 

the response value at the medium level is the least compared with the 
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response values at the high and low levels. The factor of volume and left 

turns were all positive in their effects and had strong interactions with all 

the previously mentioned factors except cycle time. Trucks had little effect 

on delays and queue lengths, and the magnitude was much less than for those 

factors mentioned before. The traffic volume on the intersecting street also 

had some positive effect. The effects on delays shown by each of the 

directional movements on inbound lanes indicated several points which tend to 

characterize the intersection environment. 

(1) The factor of intersection size increased the delay to left turns 
because there were more opposing lanes. This effect mainly 
appeared with the stop delay. This factor reduced the delay to 
other directional movements. 

(2) Both left turns and straight movements experienced less delay after 
a special left-turn lane was added. 

(3) The change of cycle time or green ratio to the major street mainly 
influenced the speed-change delay. 

(4) Stopped delay was the major portion of delay for left turns. For 
other directional movements, delay came mainly from the speed 
change due to traffic interference related to traffic volume. 

Intersection size had a very strong effect on total emissions and fuel 

consumption on the total intersection system, on the intersection proper, and 

on the inbound and outbound legs, but not on the selected bucket with a fixed 

area. The presence of left-turn lane reduced the total emissions of CO and 

He and fuel consumption on inbound lanes, including the selected bucket on 

the inbound lane, and on the total intersection system. On the contrary, the 

presence of left-turn lane increased the total emissions of NOx on the 

inbound lanes, including the selected bucket on the inbound lane, and on the 

total intersection system. The presence of left-turn lane increased the area 

of the intersection proper and thus increased the total emissions and fuel 

consumption on the intersection proper. The effect of left-turn lane can be 
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judged as being limited within just several buckets away from the stop line, 

by perceiving the effect of left-turn lane on the selected bucket nearest the 

intersection sharing a very large portion of the effect of left-turn lane on 

the inbound approach. The effect of cycle time listed in Table 5-11 was only 

one portion of the cycle time effect. The effect of cycle time listed in 

Table 5-11 indicated only that the increase of cycle time reduced the number 

of vehicle stoppings and thus reduced emissions and fuel consumption. 

The effect of green split listed in Table 5-11 had strong effects on 

emissions and fuel consumption on inbound lanes. Whichever the street was 

favorably assigned with the green time, the emissions and fuel consumption 

were reduced. While emissions and fuel consumption the other street was 

increased. The quadratic trend of green split had strong effects on total 

emissions and fuel consumption on the total intersection system. The 

complete effects of cycle time and green split should contain the effects 

listed in Table 5-11 and the effects of green time and red time which had 

been separated out in the first-stage regression. The complete effect values 

of cycle time and green split can be examined by the predictive values listed 

in Appendices E and F. Traffic volume and truck percentage both have very 

strong positive effect on the formation of emissions and fuel consumptions on 

inbound or outbound approaches, or in the whole intersection system or in the 

intersection proper. Comparatively, the positive effect of left turns is 

weaker than the effects of traffic volume and truck percentage •. The volume 

on the other street also has some positive effect. 

In Table 5-11, the linear trend of each main effects of most factors 

were found much more significant than the quadratic trend. Therefore, the 

linear trend dominates the effect of each factor, except for the green split 

factor. This suggests that two levels instead of three levels can be used in 
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subsequent experiments if the same ranges of factor values are used. The 

additional information provided by the medium level does not justify the 

increase in cost. 

Measures of Model Performance and Application of Results 

The ratio of the standard error to the grand mean is an index to the 

precision of the predictive model. The smaller the ratio, the more precise 

is the model. This ratio, together with the explained percentage of total 

variation indicated that delays of left turns and queue lengths on the 

special left-turn lane were not predicted well by this experiment design. 

The possible reasons for this might include (1) all dominant factors were not 

incorporated into the experiment design, and (2) assigning zero response 

values to the low levels of left turns or to left-turn lane failed to reflect 

the true response variation. All other responses were predicted very well. 

A series of fifty-eight predictive models was built from the fifty-eight 

responses that came from the simulation experiments. These models, which are 

listed in Appendix 0, were assembled from the grand means, the slopes of 

regression lines for green time and red time, and the significant effects of 

selected factors among the fifty-eight observed responses. Among the 

fifty-eight models, seventeen of them were selected to tabulate the 

predictive values over the experimental ranges. The seventeen responses are 

(1) average total delay on the intersection system, 

(2) total CO produced on the intersection system, 

(3) total HC produced on the intersection system, 

(4) total NOx produced on the intersection system, 

(5) total FF produced on the intersection system, 

(6) average total delay on the minor street, 
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(7) maximum queue length on the minor street, 

(8) total CO produced on the minor street, 

(9) total HC produced on the minor street, 

(10) total NOx produced on the minor street, 

(ll) total FF produced on the minor street, 

(12) average total delay on the major street, 

(13) Inaximum queue length on the major street, 

(14) total CO produced on the major street, 

(15) total HC produced on the major street, 

(16) total NOx produced on the major street, and 

(17) total FF produced on the major street. 

The seventeen models provide one practical means for traffic engineers 

and transportation planners to evaluate the impact of the intersection 

environment, and change therein, on air quality, fuel consumption, and 

traffic behavior. These models were based on the interactive relationship 

among ten factors each taken at three quantitative levels; therefore, there 
10 

are 3 ~ 59,049 possible combinations of factors and levels. Even though 

only 243 selected combinations were actually utilized in model building, the 

fractional factorial experiment design that was used to choose the proper 

combinations make the models applicable over the full range of factors and 

levels. Numerical values resulting from applying the predictive models are 

listed in two appendices. An extensive set of tables which is presented in 

Appendix E shows the various observed responses for the full range of 

experimental conditions accumulated for the overall intersection system 

during fifteen minutes of observation time. These tables can be used to 

estimate quantitatively the pollutants, fuel consumption, and delay that 

might be present in an existing intersection system that is similar to one of 
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those included in the tables. Or, different systems can be compared in terms 

of one or more of the many cause-and-effect combinations that might be of 

interest from an overall intersection system performance standpoint. Another 

set of tables, in Appendix F, can be used in a similar way to evaluate or 

compare pollutants, fuel consumption, delay, and queue lengths on the legs of 

an intersection for the various defined situations that are included in the 

experiment. 

These models and tables cover a rather wide range of signalized 

intersection conditions which are likely to be of interest to the user, but 

all situations are not included. Data for an analysis of almost any 

geometry, traffic control, and traffic stream combination that would be of 

practical concern can be obtained by making a few runs of the TEXAS II Model. 

This procedure is recommended for detailed evaluation .of specific 

intersection conditions as it yields more precise results than using the 

models or the tables. 

SUMMARY 

Ten factors of intersection geometry, traffic control, and traffic 

stream characteristics have been used in a designed simulation experiment to 

investigate their main effects and first-order interactive effects on the 

formation of vehicle delays, queue lengths, emissions, and fuel consumption. 

The technique of fractional replication design was used to choose only 243 
10 

cells from all the 59,049 possible conditions of the 3 full factorial 

experiment with ten three-level factors. A variance reduction technique of 

blocking common random numbers within the selected cells was investigated for 

possibly increasing the precision of the experiment, but it produced only 

negligible effects. 
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Because the values of cycle time and green split, which were used as 

independent factors in the experiment design, actually depend on the volumes 

of traffic on the two intersecting streets, the technique of analysis of 

variance did not correctly attribute the explained variability to each effect 

as these factors are not completely independent. After this fact was 

recognized, the linear-dependent two-stage regression analysis was used to 

remove or reduce the variations caused by green time and red time effects 

from the observations. In the first stage of analysis a regression equation 

was developed to identify the variations in each response which were affected 

by green time and red time. All effects that were so affected were then 

removed from the observations. Then, the adjusted observations were solved 

by the analysis of variance second stage analysis. Following this analysis, 

the significant effects from the second-stage regression, grand mean, and the 

regression slopes from the first stage regression were combined to build a 

predictive model for each response. 

WORKING EXAMPLES 

The application of these predictive models is demonstrated by the 

following examples. These examples illustrate the effects of traffic stream 

characteristics, signal performance, and geometric configurations on the 

various responses which are tabulated in Appendix E and Appendix F. 

Suppose that the baseline situation is this: the intersection geometry 

is 4 x 4, the lane volume on the major street (V-I) and the lane volume on 

the minor street (V-2) is·450 vehicles per hour per lane on both streets, no 

left turns, and no trucks. Examination of the responses listed in Table 

5-12A indicates that a cycle time of 60 seconds and a green time of 30 

seconds to each street will give the least average total delay (18.5 seconds) 

to each vehicle in the intersection system. Increasing the cycle time or 



TABLE 5-12A. EXAMPLES OF PREDICTIVE RESPONSES WHICH OCCURRED ON THE TOTAL INTERSECTION 
SYSTEM IN 15 MINUTES (TAKEN FROM APPENDIX E) 

INTERSECTIOO 1. AVG DElAY (SEC/VEH) 2. TOTAL co (KG) 3. TOTAL HC (GRAM) 4. TOTAL NOX (GRAM) 5. TOTAL FF (KG) 
ENVIRONMENT 

TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS 00 MAJOR STREET 
LCM HIGH LCM HIGH LCM HIGH LCM HIGH LCM HIGH 

L. T ./HAJOR L.T./HAJOR L.T./HAJOR L.T./HAJOR L. T./HAJOR L. T ./HAJOR L. T ./HAJOR L. T ./HAJOR L.T./HAJOR L.T./HAJOR 
LCM HIGH L()4 HIGH LCM HIGH LCM HIGH LCM HIGH LCM HIGH LCM HIGH LCM HIGH LCM HIGH LCM HIGH 

V-2 V-I CY GT IJ.LL HLLL IJ{LL Hlfi..L LIJ.L HLLL IJ{LL IOO.L LLLL HLLL LHLL HHLL LLLL HLLL utLL HHLL LLLL HLLL LHLL HHLL 

GEOMETRY 4*4 

450 450 60 33 22.1 28.2 25.0 32.7 4.1 5.3 9.8 11.0 245 290 320 377 567 583 733 771 44.2 48.2 53.3 58.6 
-450 450 60 30 (18.5) q2.6) 19.2 25.0 (4.2) <5.4> 9.0 10.2 (226) (271) 273 330 .(552) <:567) 703 740 (42.0)<46.0> 48.4 53.7 
0450 450 60 27 19.4 25.4 l18.0] 25.7 4.2 5.3 [8.1) 9.3 226 271 [268] 325 547 562 (6831 720 42.5 46.6 (48.5) 53.7 

450 450 70 38 23.7 27.5 26.5 32.0 4.6 5.0 9.5 10.0 253 281 323 364 555 588 736 789 46.0 48.4 54.8 58.5 
450 450 70 35 20.3 22.2 21.1 24.6 5.1 5.6 9.2 9.7 243 271 284 325 555 587 720 773 44.7 47.1 50.8 54.5 
450 450 70 31 21.5 25.4 20.2 25.7 5.5 6.0 8.8 9.3 251 280 289 330 564 596 714 767 46.2 48.7 51.8 55.5 
450 450 80 44 27.7 29.3 30.5 33.8 5.3 5.1 10.9 10.8 272 283 359 384 537 553 732 769 46.4 47.2 56.9 59.0 
450 450 80 40 25.0 24.6 25.7 27.0 5.5 5.3 10.3 10.1 260 272 319 344 533 549 712 749 44.8 45.7 52.7 54.8 
450 450 80 36 26.6 28.2 25.2 28.5 5.6 5.4 9.5 9.4 265 277 320 345 536 552 700 737 45.9 46.7 53.2 55.3 
450 600 70 35 34.4 40.5 38.1 45.8 6.5 6.9 14.2 14.6 361 393 469 ~!g 615 g31 3gg A~~ ~~:~ ~~:? l~:J l~:A 450 600 70 31 29.3 33.4 30.9 36.6 5.9 6.3 12.8 13.2 322 354 401 586 02 
450 600 70 28 31.7 37.8 31.2 39.0 6.7 7.1 12.8 13.2 349 380 424 468 594 610 848 885 57.4 60.1 67.6 71.6 
450 600 80 40 35.6 39.5 39.3 44.8 7.0 6.7 14.0 13.8 371 386 474 502 596 628 895 948 59.8 60.9 72.9 75.3 
450 600 80 36 30.9 32.8 32.5 36.1 6.8 6.6 13.0 12.8 341 356 416 444 582 615 866 919 56.5 57.6 66.9 69.3 
450 600 80 32 33.7 37.5 33.2 38.7 8.1 7.9 13.5 13.2 376 391 447 475 602 635 870 924 60.4 61.5 70.3 72.7 
450 600 90 45 39.6 41.2 43.3 46.6 7.9 6.9 15.6 14.7 384 382 504 516 574 589 886 923 59.9 59.4 74.8 75.6 
450 600 90 40 35.5 35.1 37.1 38.4 7.4 6.5 14.2 13.3 352 351 444 456 553 569 850 887 56.2 55.7 68.4 69.2 
450 600 90 36 38.6 40.2 38.1 41.4 8.3 7.4 14.3 13.4 383 382 471 482 565 581 847 884 59.5 59.0 71.1 71.9 

GEOMETRY 5*4 

450 450 60 33 12.0 14.6 14.0 18.3 5.4 6.0 11.4 12.1 201 223 276 311 712 714 878 902 42.2 45.1 51.4 55.4 
450 450 60 30 10.7 11.2 10.6 12.8 5.2 5.9 10.5 11.1 194 216 241 275 688 691 840 863 41.3 44.1 47.7 51.8 
450 450 60 27 12.0 14.5 9.8 14.0 5.0 5.7 9.4 10.0 194 216 236 271 677 679 813 836 41.7 44.5 47.6 51.6 
450 450 70 38 14.7 15.0 16.7 18.7 5.6 5.6 11.0 11.0 218 223 288 306 695 714 876 916 43.9 45.2 52.7 55.2 
450 450 70 35 13.7 12.0 13.6 13.6 5.9 5.9 10.5 10.5 219 225 261 279 686 705 852 892 43.9 45.1 50.0 52.5 
450 450 70 31 15.3 15.6 13.1 15.1 6.2 6.1 9.8 9.8 228 233 265 284 689 707 839 878 45.3 46.5 50.8 53.3 
450 450 80 44 17.6 15.7 19.6 19.4 6.5 5.8 12.6 11.9 228 217 315 318 682 685 877 900 44.4 44.1 55.0 55.9 
450 450 80 40 17.1 13.3 17.1 14.9 6.5 5.9 11.7 11.1 227 217 287 289 670 672 849 873 44.2 43.8 52.0 52.9 
450 450 80 36 19.2 17.3 17.0 16.8 6.4 5.7 10.8 10.1 233 222 288 290 666 668 830 854 45.0 44.6 52.3 53.2 
450 600 70 35 21.4 23.9 24.2 28.4 7.5 7.4 15.6 15.5 298 307 406 427 752 754 1036 060 54.8 56.3 68.2 71.0 
450 600 70 31 18.5 19.1 19.3 21.5 6.7 6.6 14.0 13.9 271 . 280 350 372 715 717 985 008 51.8 53.3 62.5 65.2 
450 600 70 28 21.4 23.9 20.0 24.3 7.4 7.3 13.8 13.7 297 306 372 394 716 718 970 993 54.6 56.1 64.8 67.6 
450 600 80 40 23.7 24.0 26.6 28.6 7.8 7.1 15.3 14.5 316 309 420 425 728 747 1027 067 55.8 55.7 69.0 70.1 
450 600 80 36 21.3 19.7 22.1 22.1 7.5 6.7 14.1 13.3 298 291 373 378 706 725 990 029 53.8 53.7 64.2 65.4 
450 600 80 32 24.5 24.8 23.2 25.2 8.6 7.8 14.3 13.6 333 326 404 409 719 738 987 027 57.5 57.4 67.4 68.6 
450 600 90 45 26.5 24.6 29.4 29.2 8.9 7.5 17.0 15.6 320 297 441 430 710 713 1023 047 56.0 54.4 70.9 70.5 
450 600 90 40 24.7 20.9 25.5 23.3 8.2 6.8 15.5 14.1 300 277 393 382 682 684 979 002 53.6 51.9 65.8 65.4 

f-' 
f-' 
1..0 
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changing the green ratio to the major street will increase the average total 

delay. In this situation the total emissions of CO, HC, and NOx and fuel 

consumption are (4.2) kgs,(226)grams,(552)grams, and(42.0)kgs, respectively. 

This signal timing does not give the least emissions of CO and NOx, but the 

second least. 

If left turns from the major street are increased from zero to 96 

vehicles per hour (the high level) and the other traffic stream 

characteristics are not changed (see HLLL), the effects of left-turn capacity 

can be seen. The same signal timing still gives the least average total 

delay, but this delay has increased from 18.5 to(22.6) seconds per vehicle. 

The emissions of CO, HC, NOx, and fuel consumption are all increased to<5.4> 

kgs, (271) grams, (567) grams, and <46.0) kgs. Only or,e of these, 271 grams 

of HC, is the least emission or fuel consumption value produced by th0 nine 

different sign<l i (im i n~ plans listed. 

Again, if truck percentage on the major street is changed to the high 

level (110 percent of the approach volume) and the other traffic stream 

characteristics remain as in the baseline situation, the optimal signal 

performance for delay is 60 seconds of cycle time with green time to the 

major street and the minor sireet of 33 ando 27 seconds, respectively. This 
. 

produces[18.0]seconds per vehicle for average total delay. Emissions and 

fuel consumption are dramat ically increased to L8 .11 kgs, L 2681 grams, [683J grams, 

and~8.~kgs for CO, HC, NOx, and FF, respectively (see column heading LHLL). 

These two examples show the separate effect of left turns and trucks on 

delay, emissions, and fuel consumption for this specific situation and also 

indicate how signal performance can be varied to reduce the undesirable 
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responses. If left turns and trucks are both at high levels, the effects on 

emissions and fuel consumption are more significant. This can be seen in the 

values listed under the column heading of HHLL. 

If traffic volume on the major street is increased to 600 vehicles per 

hour and the other traffic stream characteristics of the baseline situation 

are unchanged, the least average delay, the least emissions and fuel 

consumption produced by each of the optimal signal performance are all 

increased. The increase of volume not only increases the total emissions and 

fuel consumption but also increases the average emissions and fuel 

consumption. For example, the total CO emission and fuel consumption at the 

condition of (450, 450, 60, 30; see LLLL) are 4.2 kgs and 42.0 kgs. Their 

averages over all vehicles are 2.33 and 23.3 grams, respectively. But the 

total CO and fuel consumption at (450, 600, 70, 31; see LLLL)· are 5.9 and 

54.3 kgs, respectively. Their averages are 2.81 and 25.8 grams respectively. 

Actually, the average emissions and fuel consumption are increased by the 

volumes over all the ranges of this experiment. Therefore, the worst 

situation of air pollution or energy consumption, as expected, happens at the 

situations of high volume, high percent trucks, high left turns, and with 

non-optimum signal timing. This can be seen in the lower right-hand corner 

of the tables in Appendix E and Appendix F. 

The effect of a left-turn lane on the reduction of delay, emissions and 

fuel consumption can be seen at the corresponding cells in the 5 x 4 

geometry. Under the leading HHLL, see that the average total delay, total HC 

emission, and total fuel consumption are all less in the 5 x 4 geometry than 

in the comparable 4 x 4 geometry. The total emissions of NOx in the 5 x 4 

geometry is significantly greater than in the 4 x 4 geometry. This indicates 

the positive effect of a left-turn lane on the formation of NOx. 
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Responses on the inbound lanes due to the previously mentioned changes 

can be found in Table 5-12B in which the volume of left turns and trucks on 

the minor street are fixed at low levels. For example at the baseline 

situation, the average total delays are 21.2 and 24.0 seconds per vehicle, 

the Inaximum queue lengths are 5.8 and 6.8 vehicles, and the total CO 

emissions are 0.85 and 0.93 kilograms for the minor street and the major 

street, respectively. If volume, or left turns, or trucks is changed on the 

major street only, the corresponding responses on the major street can also 

be found. 

These examples illustrate only a few of the many possible comparisons of 

data that can be made. A reasonable estimate of any of the responses can be 

made for a chosen combination of parameters which falls within the range of 

the variables used in the simulation experiments. 

COMPARISONS WITH RELATED STUDIES 

Comparisons with related studies verify results of this simulation 

experiment. Evans [Ref 19] indicated that hydrocarbon emission and fuel 

consumption are linearly dependent on the average trip time per unit 

distance. Ismart [Ref 18] developed a series of equations to predict vehicle 

emissions and fuel consumption based on the assumption that vehicle delay is 

highly correlated with emissions and fuel consumption. This approach was 

adopted in the TEXIN Model [Ref 12] by Texas Transportation Institute. The 

data collected in this experiment agrees with previous findings that 

hydrocarbons and fuel consumption are correlated with vehicle delay and 

average trip time per unit distance. But the predictability of the single 
2 

factor model, in terms of R , is lower than that of the model built in this 

experiment containing generally twenty to forty items. Carbon monoxide and 



TABLE S-12B. EXAMPLES OF PREDICTIVE RESPONSES WHICH OCCURRED ON THE INBOUND APPROACHES IN 
15 MIN1Tl'ES ~TAKEN FROM APPENDIX F) 

I NTERSECTI ON AVERAGE TOTAL DELAY MAXIMUM ~UEUE LENGTH TOTAL CO EMISSION 
ENVIRONMENT (SECONDS/VEHICLE) (VE ICLES) (KILOGRAMS) 

STREET MINOR MAJOR MINOR MAJOR MINOR MAJOR 

LEFT TURNS LOW LOW HIGH LOW LOW HIGH LOW LOW HIGH 

TRUCKS LOW LOW HIGH LOW HIGH LOW LOW HIGH LOW HIGH LOW LOW HIGH LOW HIGH 

V-2 V-I CY GT LL LL LH HL HH LL LL LH HL HH LL LL LH ilL HH 

GEOMETRY 4*4 

450 450 60 33 14.5 33.5 45.0 50.6 65.6 4.5 8.1 9.9 11.0 13.6 .68 .92 3.33 1. 30 3.89 
450 450 60 30 21.2 24.0 28.8 35.0 43.3 5.8 6.8 7.3 8.8. 10.2 .85 .93 2.95 1. 20 3.40 
450 450 60 27 19.4 21.4 26.1 36.0 44.2 5.9 6.2 6.8 9.1 10.4 .90 .83 2.46 1. 21 3.02 
450 450 70 38 14.0 32.2 43.6 45.2 60.2 5.6 8.4 10.4 11. 1 13.9 .76 1. 15 3.42 1. 38 3.84 
450 450 70 35 20.8 25.3 30.1 32.3 40.5 7.0 7.4 8.2 9.3 10.8 .98 1.28 3.17 1.41 3.48 
450 450 70 31 23.6 21.5 26.3 32.1 40.3 7.8 6.7 7.5 9.4 11.0 1.19 1.12 2.62 1.36 3.03 
450 450 80 44 20.4 38.7 50.1 51.5 66.4 5.6 9.4 11.7 11.9 14.9 .75 1.48 3.88 1.56 4.15 
450 450 80 40 25.9 33.6 38.4 40.4 48.6 6.8 8.6 9.7 10.3 12.1 .84 1.56 3.58 1.54 3.74 
450 450 80 36 29.5 29.5 34.2 39.8 48.0 8.0 7.9 9.0 10.3 12.2 1.06 1. 51 3.14 1.60 3.41 
450 600 70 35 18.3 49.2 64.5 64.8 83.6 5.7 11. 7 13.9 14.6 17.5 .96 1. 53 5.11 1. 91 5.67 
450 600 70 31 28.1 35.7 44.4 45.3 57.4 7.9 9.3 10.3 11.3 13.0 1.16 1. 34 4.52 1.61 4.97 
450 600 70 28 39.0 29.4 38.0 42.5 54.5 9.6 8.0 9.0 10.8 12.6 1. 91 1.00 3.79 1. 37 4.35 
450 600 80 40 19.7 49.3 64.6 60.8 79.6 7.1 12.2 14.7 14.9 18.1 1.22 1. 59 5.03 1. 82 5.45 
450 600 80 36 29.8 38.4 47.0 43.9 56.0 9.5 10.1 11.3 11.9 13.9 1.50 1. 50 4.55 1.63 4.86 
450 600 80 32 45.8 30.6 39.3 39.7 51.8 12.0 8.6 9.9 11. 2 13.2 2.42 1.07 3.73 1. 30 4.14 
450 600 90 45 25.9 51.8 67. 1 63.1 81.9 6.7 12.8 15.5 15.2 18.7 1.05 1.94 5.51 2.03 5.78 
450 600 90 40 35.6 42.4 51.0 47.6 59.8 9.1 10.8 12.3 12.4 14.6 1. 25 1. 73 4.92 1.71 5.08 
450 600 90 36 52.6 34.2 42.8 43.0 55.1 11.9 9.3 10.8 11. 7 13.9 2.18 1.40 4.19 1.49 4.46 

GEOMETRY 5*4 

450 450 60 33 10.3 16.8 23.5 26.2 36.4 3.7 6.3 7.1 7.2 8.7 .55 .97 3.26 1.00 3.48 
450 450 60 30 15.9 12.1 12. 1 15.5 19.0 5.1 5.5 5.1 5.5 5.9 .72 .95 2.86 .88 2.97 
450 450 60 27 16.2 11. 2 11. 2 18.2 21.6 5.2 5.0 4.6 5.9 6.3 .79 .88 2.39 .91 2.61 
450 450 70 38 14.5 14.3 20.9 19.6 29.8 6.2 6.0 7.0 6.7 8.5 .71 1.02 3.18 .91 3.26 
450 450 70 35 20.2 12.3 12.3 11. 5 15.0 7.6 5.5 5.3 5.3 5.9 .94 1.13 2.91 .92 2.87 
450 450 70 31 25.1 10.2 10.2 13.1 16.5 8.4 4.9 4.7 5.6 6.2 1.16 1.00 2.38 .89 2.45 
450 450 80 44 20.8 19.5 26.2 24.7 34.9 5.9 6.8 8.1 7.2 9.3 .95 1.18 3.48 .92 3.40 
450 450 80 40 25.1 19.3 19.4 18.4 21.9 7.1 6.5 6.6 6.1 7.0 1.05 1.24 3.15 .88 2.97 
450 450 80 36 30.8 17.0 17.0 19.6 23.1 8.3 5.9 6.0 6.3 7.2 1. 28 1. 21 2.73 .96 2.66 
450 600 70 35 12.2 27.9 38.5 35.8 49.9 4.8 . 9.0 10.2 9.8 11.8 .79 1.64 5.11 1.68 5.32 
450 600 70 31 20.9 19.3 23.2 21. 1 28.5 7.1 7.1 7.1 7.0 7.8 .99 1.42 4.49 1. 35 4.60 
450 600 70 28 34.0 14.7 18.5 20.1 27.4 8.8 5.9 5.9 6.7 7.5 1. 75 1.11 3.79 1.14 4.00 
450 600 80 40 18.3 26.8 37.3 30.7 44.7 7.7 8.9 10.3 9.5 11. 7 1. 12 1. 53 4.86 1.42 4.93 
450 600 80 36 27.3 20.8 24.7 18.6 25.9 10.1 7.2 7.5 7.0 8.0 1.41 1.41 4.35 1.19 4.32 
450 600 80 32 45.4 14.8 18.6 16.1 23.5 12.6 5.9 6.2 6.5 7.5 2.35 1. 01 3.56 .90 3.63 
450 600 90 45 24.3 28.1 38.7 31.8 45.8 6.9 9.3 11.0 9.7 12.1 1. 20 1.71 5.17 1.45 5.09 
450 600 90 40 32.9 23.6 27.4 21. 1 28.5 9.3 7.8 8.3 7.3 8.6 1.41 1.47 4.55 1.11 4.37 
450 600 90 36 52.0 17.1 21.0 18.3 25.6 12. 1 6.4 6.9 6.8 8.0 2.35 1.16 3.85 .91 3.77 
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TABLE 5-12B. (CONTINUED) 

INTERSECTION TOTAL HC EMISSION TOTAL NOX EMISSION 
ENVIRONMENT (GRAMS) (GRAMS) 

STREET MINOR MAJOR MINOR MAJOR 

LEFT TURNS LOW LOW HIGH LOW LOW HIGH 

TRUCKS LOW LOW HIGH LOW HIGH LOW LOW HIGH LOW HIGH 

V-2 V-I CY GT LL LL LH HL HH LL LL LH HL HH 

GEOMETRY 4*4 

450 450 60 33 38 51 82 12 III 103 90 157 104 180 
450 450 60 30 49 46 66 58 85 112 76 135 83 151 
450 450 60 27 43 43 60 60 84 113 76 127 85 144 
450 450 70 38 38 54 87 72 112 98 86 154 100 177 
450 450 70 35 49 53 74 61 90 109 77 138 84 154 
450 450 70 31 49 49 68 62 88 113 76 129 85 147 
450 450 80 44 42 58 92 12 113 95 83 154 97 176 
450 450 80 40 51 60 83 65 95 100 78 141 85 156 
450 450 80 36 52 55 75 65 91 105 77 132 86 149 
450 600 70 35 42 88 138 109 167 103 111 227 129 253 
450 600 70 31 55 71 110 83 129 113 86 193 95 211 
450 600 70 28 73 60 95 76 119 131 76 176 88 196 
450 600 80 40 45 90 141 107 166 102 103 221 120 246 
450 600 80 36 60 75 116 84 131 114 82 192 92 209 
450 600 80 32 84 63 100 76 120 138 70 112 82 192 
450 600 90 45 47 92 145 106 165 95 99 218 116 243 
450 600 90 40 61 79 121 84 133 104 78 189 87 207 
450 600 90 36 86 65 103 74 119 127 66 169 77 189 

GEOMETRY 5*4 

450 450 60 33 32 39 66 49 82 99 110 173 119 191 
450 450 60 30 41 37 52 38 60 109 95 151 98 162 
450 450 60 27 38 35 47 40 59 109 96 143 99 156 
450 450 70 38 38 38 66 44 79 99 102 168 112 186 
450 450 70 35 47 39 55 36 59 110 93 151 95 161 
450 450 70 31 49 37 50 38 58 115 93 142 97 155 
450 450 80 44 44 41 70 43 79 101 96 163 106 181 
450 450 80 40 51 46 63 39 63 106 91 150 93 161 
450 450 80 36 55 42 56 40 61 III 90 142 94 154 
450 600 70 35 36 72 117 82 134 98 130 243 142 263 
450 600 70 31 47 58 92 59 99 108 104 209 109 221 
450 600 70 28 67 48 76 53 90 127 95 192 102 206 
450 600 80 40 45 69 115 75 128 102 119 233 131 253 
450 600 80 36 57 58 92 55 96 114 97 203 102 216 
450 600 80 32 84 46 77 47 86 138 86 184 92 199 
450 600 90 45 49 70 118 73 127 99 III 226 123 247 
450 600 90 40 61 61 97 54 97 107 89 197 94 210 
450 600 90 36 89 47 80 45 85 131 78 178 84 192 

MINOR 

LOW 

LOW 

LL 

6.6 
7.6 
7.2 
6.3 
7.4 
7.4 
6.9 
7.7 
7.9 
7.1 
8.3 

10.2 
7.3 
8.6 

11.0 
7.5 
8.8 

11.4 

6.1 
6.9 
6.7 
6.4 
7.3 
7.6 
7.2 
7.8 
8.3 
6.4 
7.3 
9.5 
7.2 
8.3 

11.0 
7.7 
8.7 

11.6 

TOTAL FUEL FLOW 
(KILOGRAMS) 

MAJOR 

LOW HIGH 

LOW HIGH LOW HIGH 

LL LH HL HH 

7.9 11.6 9.8 14.3 
7.0 9.6 8.1 11.4 
7.0 9.3 8.5 11.5 
8.3 12.1 9.9 14.4 
7.7 10.3 8.4 11. 7 
7.8 10.1 8.9 11.9 
8.6 12.4 9.8 14.3 
8.5 11.1 8.9 12.1 
8.4 10.7 9.2 12.2 

12.4 18.5 14.5 21.3 
10.4 15.3 11.6 17.2 
9.5 14.1 11.1 16.4 

12.5 18.6 14.2 21.0 
10.7 15.6 11.5 17.1 
9.7 14.3 11.0 16.3 

12.7 18.9 14.1 20.9 
11. 2 16.1 11.7 17.3 
10.0 14.6 10.9 16.3 

6.9 10.1 7.7 11.6 
6.5 8.5 6.4 9.2 
6.3 8.1 6.7 9.2 
6.8 10.1 7.3 11.2 
6.7 8.8 6.3 9.1 
6.7 8.4 6.7 9.1 
7.1 10.3 7.2 11.1 
7.5 9.5 6.7 9.4 
7.2 8.9 6.9 9.3 

11.0 16.6 11.9 18.2 
9.4 13.8 9.5 14.6 
8.4 12.4 8.8 13 .6 

10.6 16.2 11.1 17.4 
9.3 13.6 8.9 14.0 
8.1 12.2 8.3 13 .1 

10.8 16.4 11.0 17 .3 
9.7 14.1 9.1 14.2 
8.4 12. 5 8.2 13 .0 

~ 
N 
J::-
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oxides of nitrogen are found to be almost uncorrelated with vehicle delay and 

trip time. 

The regressions of vehicle emissions and fuel consumption per 

vehicle-mile on the average trip time per mile of each vehicle passing 

through the intersection are listed in Table 5-13. The coefficients indicate 

that trip time increases the formation of CO, He and FF b~ decreases NOx. 
2 2 

The R for co and NOx are very low while the R for He and FF are somewhat 

higher. The regression of total delay on stop delay and the regression of 

emissions, fuel consumption and queue length on the total delay per vehicle 

are also listed in Table 5-13. Stop delay is found to be highly correlated 

with total delay. Therefore, the stop delay which is easily observed in the 

field can be used to estimate the total delay incurred in the intersection 

system. This study also agrees with the previous finding that· total delay 

per vehicle is a good predictor for queue length, hydrocarbons, and fuel 

consumption as raised by Ismart. But delay did not closely predict co and 

NOx emissions. 

One possible reason that delay or trip time was not correlated with CO 

and NOx but highly correlated with He is that vehicle delay may cause 

heterogeneous temperature and mixture conditions in the engine. More He is 

produced in the varying engine operating situation that occurs when the 

vehicle is delayed while more CO and NOx are produced at high engine 

operating temperatures. The correlations between fuel consumption and delay 

or trip time can be reasoned as follows: increased delay causes longer trip 

times, and longer trip time means increased fuel consumption. Another reason 

that delay and trip time alone was not correlated with CO and NOx is that 

delay does not reliably indicate the effect of trucks in the traffic flow, 

but an increase in trucks had a decisive impact on these emissions. 



TABLE 5-13. CORRELATIONS BETWEEN EMISSIONS, FUEL FLOW, QUEUE LENGTHS, AND DELAY 

DEPENDENT VARIABLE Y INDEPENDENT VARIABLE X REGRESSION EQUATION 

CO (GRAMS/VEH-MILE) TRIP TIME (SEC/MILE) Y=19.9698 + 0.1090X 

HC (GRAMS/VEH-MILE) TRIP TIME (SEC/MILE) Y= 0.0888 + 0.005242X 

NOX (GRAMS/VEH-MILE) TRIP TIME (SEC/MILE) Y= 3.4838 - O.OO2093X 

FF (GRAMS/VEH-MILE) TRIP TIME (SEC/MILE) Y==96.0277 + 0.4888X 

TOTAL DELAY (SEC/VEH) STOP DELAY (SEC/VEH) Y= 0.8421 + 1.8190X 

CO (GRAMS/VEH) TOTAL DELAY (SEC/VEH) Y= 5.4360 + 0.2130X 

HC (GRAMS/VEH) TOTAL DELAY (SEC/VEH) Y= 0.1271 + 0.006527X 

NOX (GRAMS/VEH) TOTAL DELAY (SEC/VEH) Y= 0.5314 + 0.00003233X 

FF (GRAMS/VEH) TOTAL DELAY (SEC/VEH) Y=26.5106 + 0.6612X 

AVERAGE QUEUE (VEHICLES) TOTAL DELAY (SEC/VEH) Y=-0.0574 + 0.08635X 

MAXIMUM QUEUE (VEHICLES) TOTAL DELAY (SEC/VEH) Y= 1.8033 + 0.2163X 

R2 

0.0734 

0.6104 

0.0208 

0.4444 

0.8591 

0.1250 

0.8137 

0.1999 

0.7477 

0.7178 

0.8149 

f-I 
N 

'" 
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Therefore, the improvements on intersection geometry or signal operation 

which can reduce traffic delay may reduce the HC emission and fuel 

consumption but have little to do with the emissions of CO and NOx. 

Cohen and Euler [Ref 22] indicated that the cycle length which minimizes 

delay also minimizes fuel consumption and hydrocarbon and carbon monoxide 

emissions. The predictive values listed in Appendices E and F generally 

agree with this finding. The lowest level of cycle time selected in this 

experiment generally gives lower delay, hydrocarbon emissions, and fuel 

consumption than the medium and high levels do. But the reduction in delay, 

HC emissions, and fuel consumption that can be achieved by optimization of 

cycle time varies with the other factors which together define the 

intersection environment. Roughly speaking, the overall reduction of 

hydrocarbon emissions and fuel consumption that was produced by the 

optimization of cycle time was not more than about five percent. In this 

experiment, the optimization of green split was also found to reduce 

emissions and fuel consumption. 
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CHAPTER 6. EXPERIMENT DESIGNS AND RESULTS FOR THE TWO-PHASE 
FULL-ACTUATED SIGNALIZED INTERSECTIONS AND THE 
ALL-WAY STOP-SIGN-CONTROLLED INTERSECTION 

DESIGN OF EXPERIMENTS 

The major experiment, described in Chapter 5, provided data for 

exploring the effects of intersection geometry, signal timing, and traffic 

stream characteristics on the emissions, fuel consumption, delay and queue 

length responses at two-phase pretimed signalized intersections. Two other 

experiments were designed to allow comparison of the effects of different 

types of traffic control on the production of these responses. The 

intersection environment as defined by geometry and traffic stream 

characteristics, was kept the same or made similar. 

The two types of controls selected for comparison include full-actuated 

signals and all-way stop signs. Under full-actuated control the duration of 

the green indication on each signal phase varies between a minimum assured 

green interval and a maximum extension interval in response to the momentary 

traffic demand as indicated by detectors in the intersection approach lanes. 

All-way stop-sign control simply requires drivers to obey the basic 

right-of-way rules and respond to the static and dynamic intersection 

situation at the time of arrival on an approach. 

These two experiments were designed with only two levels for each factor 

and with the same traffic stream characteristics on all four inbound 

approaches. Each simulation run thus produces four replications of each 

observed response on an approach basis. The intersection geometries which 
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were selected for study of full-actuated signal control are 4 x 4 and 6 x 6. 

These configurations occur frequently in practice and provide four 

replications of each observed response for the simulation experiment. They 

may also indicate the effects of the difference in maneuvering space for 

traffic on 2-lane and 3-lane approaches. As in the major experiment, right 

turns on red were allowed and the yellow interval was set at 4 seconds. 

The operating factors for full-actuated signal control include the 

setting of the initial interval, the vehicle interval, the maximum extension, 

and the location of the vehicle detectors. For an approach speed limit of 30 

mph, appropriate signal controller settings have been suggested as 10 seconds 

for the initial interval, 3.5 second for the vehicle interval and a 120 feet 

setback of a 6' x 6' detector from the stop line [Ref 45]. This detector 

placement provides to the signal controller an early indication of a vehicle 

arrival and thus may allow vehicles which are at the head of an approaching 

queue to enter the intersection without stopping. It also requires a minimum 

assured green time of 13.5 seconds (initial interval plus vehicle interval) 

to dispatch up to about six vehicles which may be stored within the 120 feet 

between the stop line and the detector. Under light traffic demand, some of 

this green time might be wasted. While it is recognized that this detector 

placement and configuration might not be optimum for all situations, it was 

used in this study for comparison purposes. 

Maximum extension is a selected time value that is set on a 

full-actuated signal controller to insure that the green indication will be 

transferred after this amount of time has elapsed following the detection of 

a vehicle on an opposing phase. When traffic flow on the green indication is 

high, continuous vehicle arrivals over the detectors extend the green one 

vehicle interval at a time up to the maximum extension (max out) and make the 
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full-actuated controller perform like a pretimed controller with all green 

phases equal in duration to the maximum extension time. 

In the full-actuated signal experiment, the high volume level of 600 

vehicles per hour per lane was used to check whether pretimed and 

full-actuated signals both perform the same at this level of traffic volume. 

It is expected that when traffic volume is low, less frequent vehicle 

arrivals will make the full-actuated controller have more gap-outs (no 

arrival within the vehicle interval) than max-outs. A traffic volume of 300 

vehicles per hour per lane was used in the experiment to represent the low 

traffic volume level. Since these volume levels are the same as those used 

in the major experiment with the pretimed signal, a comparison can be made to 

indicate whether the cycle time set 

over-supplies the traffic demand. 

on the pretimed controller fits or 

The low and high levels of maximum 

extension for 300 vphpl volume were set at 21 and 31 seconds to compare with 

the 50 and 70 seconds of cycle time in the pretimed signal at a 50 percent 

green split. The low and high levels of maximum extension for 600 vphpl 

volume were 31 and 41 seconds to compare with the 70 and 90 seconds of cycle 

time in the pretimed signal. 

The low and high levels of left turns used in 

were, as before, no left turns and 80 percent 

respectively. Left-turn capacity is listed in Table 

the second experiment 

of left-turn capacity, 

2-3 for the various 

intersection situations. Truck percentages for low and high levels were no 

trucks and 10 percent of approach volume, respectively. 

For all-way stop-sign control, intersection type 4 x 4 was the only 

geometry considered. This configuration was included in both of the other 

experiments and thus can be compared with the other types of traffic control. 

There are only three variable factors which need to be included in the 
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experiment for all-way stop-sign controlled intersections. These all relate 

to traffic stream characteristics and are traffic volume, left turns, and 

truck percentages. No variable geometric factors or traffic control factors 

were included. All-way stop-sign controlled 4 x 4 intersections generally 

cannot process more than about 2500 vehicles per hour without left turns and 

trucks. The low and high levels of traffic volume, on an approach basis, for 

the stop-sign control experiment were set at 250 vph and 500 vph, 

respectively. The low and high levels of left turns were no left turns and 

96 left turns per hour, respectively. Trucks percentages for low and high 

levels were no trucks and 10 percent of the approach volume, respectively. 

The two experiments for the full-actuated signalized intersections and 
5 

for the all-way stop-sign controlled intersection were designed as a 2 
3 5 

factorial and a 2 factorial, respectively. As discussed in Chapter 3, a 2 
3 

factorial can have a one half-fractional replication design, but the 2 

factorial should be designed as a full factorial. The defining contrast for 
5 

the 2 factorial experiment and the selected experimental conditions for both 

experiments are listed in Table 6-1. Since variance reduction by blocking 

headways with common streams proved to have a negligible effect in the major 

experiment, this technique was not incorporated into the designs of these two 

experiments. 

The effects which can be estimated by these designs of experiments are 

listed in Table 6-2. Only main effects and first-order interac~ive effects 

can be estimated in the experiment for full-actuated signals with the 

fractional replication design. These effects plus the second-order 

interactive effects can be estimated in the full-factorial experiment for the 

all-way stop-sign controlled intersection. 



TABLE 6-1. SELECTED EXPERIMENTAL CONDITIONS FOR THE TlrW 
MINOR EXPERIMENTS 

SECOND EXPERIMENT 
FOR ~ULL-ACTUATED SIGNALIZED INTERSECTIONS 4*4 AND 6*6 

FACTOR 
NO. ABCDE 

1 00000 
2 00011 
3 00101 
4 00110 

FACTOR 
NO. ABCDE 

5 01001 
6 01010 
7 01100 
8 01111 

FACTOR 
NO. ABCDE 

9 10001 
10 10010 
11 10100 
12 10111 

~ACTOR 
NO. ABCDE 

13 11000 
14 11011 
IS 11101 
16 11110 

DEFINING CONTRAST FOR FRACTIONAL REPLICATION DESIGN : 
ABCDE 

THIRD EXPERIMENT 
FOR ALL-WAY STOP SIGNS CONTROLLED INTERSECTION 4*4 

FACTOR 
NO. CDE 

1 
2 

000 
001 

FACTOR 
NO. CDE 

3 
4 

010 
011 

~ACTOR 
NO. CDE 

5 
6 

100 
101 

NO FRACTIONAL REPLICTION DESIGN IS ALLOWED. 

FACTOR 
NO. em: 

7 
3 

110 
111 

WHERE, FACTOR A 
FACTOR B 
FACTOR C 
FACTOR D 
FACTOR E 

SIZE (NUMBER OF LANES) 
~XIUM EXfENSION OF FULL-ACTUATED SIGNAL 
LANE VOLUME 
LEFT TURNS 
TRUCK PERCENTAGES 

TABLE 6-2. EFFECTS CAN BE ESTPfATED IN THE TWO tlI~OR EXPERV1ENTS 

NO. 

1 
2 
3 
4 
5 
6 
7 
8 

NO. 

1 
2 
3 
4 

SECOND EXPERI~ENT 
FOR FULL-ACTUATED SIGNALIZED INTERSECTIONS 4*4 AND 6*6 

EFFECT NO. EFFECT 

GRAND MEAN 9 SIZE * LT 
SIZE 10 SIZE *TRUCK 

MAX GT 11 MAX GT *VOLUME 
VOLUME 12 MAX GT * LT 

LT 13 MAX GT *TRUCK 
TROCK 14 VOLUME * LT 

SIZE *MAX GT 15 VOLUME *TRUCK 
SIZE *VOLUME 16 LT *TROCK 

THIRD EXPERIMENT 
FOR ALL-WAY STOP SIGNS CONTROLLED INTERSECTION 4*4 

EFFECT 

GRAND MEAN 
VOLUME 

LT 
TRUCK 

NO. 

5 
6 
7 
8 

EFFECT 

VOLUME * LT 
VOLUME *TRUCK 

LT *TRUCK 
VOLUME * LT * TRUCK 
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Each of the selected experimental conditions was simulated by the 

TEXAS-II Model only once as in the major experiment. One replication of each 
5 

observation in the 2 factorial experiment with a fractional replication 

design has zero degrees of freedom for the error term to conduct the ANOVA 

analysis. The responses which have only one replication of each observation 

include all delays and the emissions and fuel consumption responses that are 

based on the intersection system and the intersection proper. Only the 

responses that were observed in inbound and outbound lanes and in the buckets 

can be analyzed because there are four replications each. The 22 responses 

which can be analyzed are listed in Table 6-3, including eight delays, two 

queue lengths, and twelve responses about emissions and fuel consumption. 

ANALYSIS OF VARIANCE AND PREDICTIVE MODELS 

Data developed through the two experiments were analyzed using analysis 

of variance CANOVA) and significant effects for each response were 

incorporated into a series of predictive models. The possible effects 

determined by the design of each experiment and analyzed by ANOVA include the 

main effects of the selected factors and their interactive effects. In the 

actual signal experiment, because fractional replication design is applied, 

only the first order interactive effects can be analyzed. The full factorial 

design of the stop sign experiment permitted analyses of first and second 

order interactive effects. As defined in Chapter 3, the main effect of a 

two-level factor A is one half the difference between the observed response 

value at high and low levels of the factor. The first order interactive 

effect AS is to determine whether the main effect A is consistent over the 

two levels of factor B. The first interactive effect AB is expressed as one 

half the difference between the main effect A at the high level of B and the 

main effect A at the low level of B. The second order interactive effect ABC 



TABLE 6-3. LIST OF THE TWENTY-TWO APPROAClf RESPONSES \-lHICH 
WERE OBSERVED FOR THE ~~O ~INOR EXPERI~ENTS 

NO. SYMBOL APPROACH RESPONSES UNITS 

SECONDS/VEHICLE 

SECONDS /VEHICLE 

SECONDS /VEHICLE 

SECONDS /VEHICLE 

SECONDS /VEHICLE 

SECONDS/VEHICLE 

SECONDS /VEHICLE 

SECONDS /VEHICLE 

NUMBER OF VEHICLES 

NU~BER OF VEHICLES 

KILOGRAMS/IS MINUTES 

GRA.>1S/1S MINUTES 

GRAMS/IS MINUTES 

KILOGRAMS/IS MINUTES 

K1 LOGRAMS /IS MI~UTES 

GRAMS/IS MINUTES 

GRAi'1S/ IS ML~UTES 

KILOGRAMS/IS MINUTE 

KILOGRAMS/IS MINUTES 

GRAMS/IS MpmT~S 

GRMiS/IS MBUTES 

KILOGRAMS/IS MINUTES 

1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

ATDA 

ATl)L 

ATDR 

ATDS 

ASDA 

ASDL 

ASDR 

ASDS 

AVERAGE TOTAL DEM.Y OF ALL VEHICLES ON INBOUND APPROACH 

AVERAGE TOTAL OELAY OF LEFT TURNS ON INBOUND APPROACH 

AVERA.GE TOTAL DELA.Y OF RIGlfT TURNS ON INBOUND APPROACH 

AVERAGE TOTAL DELAY OF STRAIGHTS ON INBOUND APPROACH 

AV~RAGE STOP DELAY OF ALL VEHICLES ON INBOUND APPROAClf 

AVERAGE STOP DELAY OF LEFT TURNS ON INBOUND APPROACH 

AVERAGE STOP DELAY OF RIGHT TURNS ON INBOUND APPROACH 

AVERAGE STOP DELAY OF STRAIGHTS ON INBOUND APPROAClf 

QAVG AVERAGE QUEUE LENGTH ON APPROACH 

QM~X MAXI~UM QUEUE LENGTH ON APPROAClf 

COIP TOTAL CO EMISSION ON I~BOUND APPROAClf 

HCIP TOTAL HC EMISS ION ON INBOUND APPROACH 

NOIP TOTAL NOX EMISSION ON INBOUND APPROACH 

FFIP TOTAL FUEL FLOW ON INBOUND APPROACH 

COOP 

HCOP 

NOOP 

FFOP 

TOTAL CO EtlISSION ON OUT30UND APPROACH 

TOTAL HC E~ISSION ON OUTBOUND APPROACH 

TOTAL NOX EMISSION ON OUTBOUND APPROACH 

fOTAL FUEL FLOW ON OUTBOUND APPROACH 

COBK TOTAL CO EMISSION ON INBOUND BUCKET NEAREST INTERSECTION 

HCBK TOTAL HC EMISSION ON INBOUND BUCKET NEAREST INTERSECTION 

NOBK TOTAL NOX EMISSION ON INBOUND BUCKET NEAREST INTERSECTION 

FFBK TOTAL FUEL FLOt.1 ON I~BOUND BUCKET r-ffiAREST INTERSECTION 
t-' 
W 
U1 
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is to indicate whether the first order interactive effect BC is consistent 

over the two levels of A. The second interactive effect ABC is expressed as 

one half the difference between the first order interactive effect BC at the 

high level A and the first order interactive effect BC at the low level of 

A. The significance of each effect is determined by the amount of observed 

variations it explains. The unexplained variability is lumped as the error 

term and used to indicate the measures of predictive capability for each 

model. The values of all the effects for the 22 responses in each of the two 

minor experiments and the significance of these effects are listed in Table 

6-4. 

EFFECTS OF FACTORS IN THE FULL-ACTUATED SIGNAL EXPERIMENT 

Within the experiment for full-actuated signalized intersections, an 

increase in intersection size reduced the average delay per vehicle and queue 

length but increased the total emissions and fuel consumption. Intersection 

size increased the emissions of NOx but decreased the emissions of HC into 

the bucket nearest the stop line. 

The duration of maximum green, as set in this experiment, caused no 

appreciable effects for most responses except to increase by a slight amount 

stop delay, maximum queue length, and the emissions of HC into the stop-line 

bucket. No matter whether the full-actuated signal performed like a pretimed 

signal with fixed cycle time when traffic volumes were at high levels, or 

provided flexible service to traffic when traffic volume was low, the effect 

of maximum green appeared to be negligibly small. 

More traffic volume per lane increased delay, queue lengths, fuel 

consumption, and emissions for all directional movements except for total CO 

on the outbound approach which was not affected. Left turns had a strong 

impact on vehicle responses on the inbound lanes but no effects on vehicle 



TABLE 6-4. SIGNIFICANT EFFECTS IDENTIFIED FOR EACH RESPONSE IN THE TWO 
MINOR EXPERIMENTS 

SECOND EXPElllMENI' FOR FULL-ACTUAtED SIGNALIZED INTERSECTIONS 4*4 AND 6*6 

RESPONSE AVERAGE TOTAL DELAY AVERAGE STOP DELAY QUEUE lDIGTH TOTAL 
ON INBOUND APPROACH ON INBOUND APPROACH 

AVERAGE LEFT RIGIrI STRAlGIrI AVERAGE LEFT RIGIrI STRAlGIrI AVERAGE MAXI!!UH CO 
I 2 3 4 5 6 7 8 9 10 II 

EFFECT ATDA ATDL AIIlR ATDS AS!I.'. ASDL ASDR ASDS QAVG QHAX COIP 

GRAND MEAN 29.45 29.03 28.63 28.77 13.44 19.40 10.55 13 .10 2.61 8.56 3.IS 
SIZE -'1.47*** -3.27. -7.37*** -'1.52*** -2.95*** -.73 -1.89- -3.00- -.74- -2.16*** .44*** 

MAX GT .58 2.46 .02 .44 1.18+ I. 93 .94. 1.04+ • 22 .57 . -.04 
VOUJIIE 14.39*** 9.53*** 15.98*** 14.96*** 4.93*** 5. )4* 5.76*** 5.33*** 1.77*** 4.29*** 1.63*** 

LT 4.50* 29.03*** 2.98* 3.79+ 2.57*** 19.40*** .92. 2.03- .14 1.49*** .26-
TRUCK .76 2.05 .38 .72 .37 1.40 .26 .30 .17 .16 1.41*** 

SIZE *!!AX GT .51 .09 .29 .50 -.11 .46 - .40 -.13 -.06 -.09 - .11. 
SIZE *VOLUME -8.18*** -4.84+ -6.26*** -8.38*** -2.77*** -2.97. -1.46* -2.~6*** -.71- -1.93*** .os 
SIZE * LT -2.32. -3.27. -1.48 -2.25. -1.35* -.73 -.52 -I. )4* .08 - .89* - .05 
SIZE *TRUCK .05 .73 .37 -.10 .02 .95 .39 -.11 -.09 .03 .49*** 

MAX GT *VOUJIIE -.29 -.73 -.30 -.17 .30 -.95 .33 .41 .13 .13 -.03 
MAX GT * LT .23 2.46 -.75 .16 .32 1.93 -.52 .26 .12 0 - .2Q*** 
MAX GT *TRUCK 1.58 4.84+ .65 I. 76 1.01. 2.97. .20 1.10+ -.13 .63+ .0:2 
VOLUME * LT 1.97 9.53*** 1.51 2.74. .94. 5.)4* .32 1.54* -.03 1.06- .26*** 
VOLUME *TRUCK .51 -.09 .15 .59 .33 -.46 .09 .41 .17 .19 .64*** 

LT *TRUCK -.37 2.05 -.52 -.44 .26 1.40 .24 .19 .07 .03 .04 

RESPONSE AIIlIIIT ON INBOOND APPROACH TOTAL AIIlIIIT ON OUTBOIJND APPROACH AVERAGE AMOUNT ON BUCKET 

HC NOX IT CO HC NOX IT CO HC NOX IT 
12 13 14 15 16 17 18 19 20 21 22 

EFFECI' HeIP NOIP ITIP COOP HOOP /lOOP ITOP COSK HCBK NOBK ITBK 

GRAND MEAN 88.53 177 .88 12.75 .84 28.70 88.65 5.99 .41 11.08 17.23 1.24 
SIZE 4.93* 39.06*** 1.42*** .17*** 3.29*** 26.50*** 1.15*** .01. -.17* 1.22*** 0 

MAX GT .55 -1.60 .01 -.01 -.26 - .55 -.01 -() .14+ -.28 0 
VOLUME 47.62*** 59.15*** 6.07*** .04 8.67*** 12.75*** 1.70*** .15*** 4.10*** 4.53*** .45*** 

LT 7.41** 5.89*** .71- -.03 -.14 .45 -.01 .02* .68*** .33 .06*** 
T1WCK 15.60*** 46.00*** 1.95*** .47*** 6.76*** 23.86*** .96*** .16*** 1.10*** 2.68*** .11*** 

SIZE *!!AX GT -.07 -1.87. -.02 -.07+ -.24 .13 -.01 -.01 -.04 .05 -0 
SIZE *VOUJIIE -3.97. 6.95*** -.08 -() 1.11** 6.34* .39*** .02+ -.05 .77* .01 
SIZE * LT -2.11 -1.83. -.22 -.01 .09 .49 .02 -.01 - .13+ -.10 -.01. 
SIZE "TIWCK 3.66. 6.76*** .39+ .15*** 1.71*** 6.81** .24*** .02+ .16* .05 .02* 

MAX GT *VOUJIIE - .2:< - .43 -.03 .01 .04 -.28 -0 -0 -.20* - .31 -.03-
MAX GT * LT -1.98 -3.79- -.21 -() -.75+ -3.88. -.13** - .02* - .09. -.22 -.01. 
MAX GT *TRUCK 1.83 1.17 .17 -.01 -.43 -.40 -.04 -0 - .07 -.01 - .01. 
VOLUME * LT 5.00* 4.20** .49* .07. -.12 -1.10 -.04 .01 -.14+ - .17 -.01+ 
VOLUME *TRUCK 7.94- 23.94*** .98*** -.07+ 1.12** 5.60* .19*** .06*** .36*** .86- .03*** 

LT *TRUCK .06 1.59 -.01 -.04 -.33 -.73 -.04 • 01 .09 • .02 .01 

n1Iao EXPEIWIENT FOR W......,AY STOP SIGN CONTROLLED INTERSECTION 4*4 

RESPONSE AVERAGE TOTAL DELAY AVERAGE STOP DELAY QUEUE lDIGTH TOTAL 

ON INBOOND APPROACH ON INBOUND APPROACH 
AVERAGE LEFT RIGIrI STRAlGIrI AVERAGE LEFT RIGIrI STRAlGIrI AVERAGE HAXIMUH CO 

1 2 3 4 5 6 7 8 9 10 11 
EFFECI' AnlA ATDL AIIlR ATDS AS!I.'. ASDL ASDR ASDS r.Yl: re COIP 
GRAND MEAN 16.67 9.14 17.29 16.44 8.05 4.58 7.82 8.14 415.24 
VOUJIIE L 4.33*** 2.78*** 4.96*** 4.11*** 1.65*** 1.33*** 1.73*** 1.50*** .57*** .81*** 149.92*** 

LT L 1.37*** 9.14*** 1.51- 1.29*** .80*** 4.58*** .75*** .81*** .15*** .)4- -7.71 
TIUJCII: L -.29. -.57+ - .63. -.07 -.20+ -.32- -.41- -.09 -.02 -.03 97.32*** 
VOLllME * LT 1.15*** 2.78*** 1.55** .94*** .68*** 1.33*** .69*** .59*** .14*** .19+ -11.25 
VOLUME "TlUJCK -.46+ -.73* -.90+ -.20 -.19+ -.31* -.44- -.07 -.01 -() 21. 39 

LT *TRUCIC -.23 -.57+ -.81+ .06 -.16. -.32** -.43- -.03 .03 • 09 -24.08 . 
V * L * T -.36. -.73* -.84+ -.10 -.15. -.31* -.37* -.03 .02 .06 -37.61+ 

RESPONSE AMOUNT ON INBOOND APPRDACII TOTAL AIIOONT ON 00l'B0UIID APPROACII AVERAGE AMOUNT ON BUCKET 

HC NOX IT CO HC NOX IT CO HC NOX IT 
12 13 14 15 16 17 18 19 20 21 22 

EFFECT HCIP NOIP FFIP COOP HCOP /lOOP ITOP COSK HCBK NOBI: FFBK 

GRAND MEAN 17.45 41.43 2955.2 258.62 10.03 30.59 2041.5 102.47 4.15 4.67 455.57 
VOLUHE L 6.06*** 9.85*** 906.2*** 39.27. 2.12*** 6.82- 465.4*** 42.17*** !. 70*** 1.31*** 178.43*** 

'LT L .59* -.23 52.2. -22.88 -.06 .36 17. 7 6.04** .32*** .18+ 28.86*** 
TIWCIC L 2.72*** 12.29*** 413 .4*** 135.75*** 2.56*** 9.61*** 344.0*** -.50 .16* 1.31*** 33.64*** 
VOLUME * LT .56+ -.82 29.3 -45.99+ -.39. -1.02 -46.8. 5.88** .27*** .06 22.35** 
VOLllME *TRUCIC .29 2.66** 63.5. 11.01 .35. 1. 76 50.0. -2.28. -.06 .29** -.65 

LT *TRUCIC -.06 .60 27.7 -24.29 -.11 .22 15.0 -2.79. -.05 .04 -3.20 
V * L * T -.53+ -1.17. -73 .6+ -47.88+ -.51+ -1.37 -72 .6* -3.70* -.13+ -.12. -14.29* 

*** SIGNIFICANT AT 0.999 LEVEL 
** SIGNIFICANT AT 0.99 LEVEL 
* SIGNIFICANT AT 0.95 LEVEL 
+ SIGNIFICANT AT 0.90 LEVEL 

SIGNIFICANT AT 0.75 LEVEL 
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responses on the outbound lanes. Left turns caused an increase in delay, 

maximum queue length, total emissions and fuel consumption on inbound lanes, 

as well as emissions of CO and HC and fuel consumption into the stop-line 

bucket. The presence of trucks, in the numbers utilized in the experiment, 

caused no appreciable effects to delay and queue length but did show 

extremely strong effects upon emissions and fuel consumption. 

The interactive effect between intersection size and volume is very 

significant for delay and queue length. The negative interaction indicated 

that a high volume on a 2-lane inbound approach caused more delay and higher 

queue length than a high volume on a 3-lane inbound approach. The 

interaction between volume and left turns and the interaction between size 

and left turns have slightly significant effects. The interactive effects 

for emissions and fuel consumption generally are more complicated than those 

for delay and queue lengths. Both the interaction between volume and trucks 

and the interaction between intersection size and trucks are significantly 

positive, and together indicate that a 3-lane inbound approach can contain 

more trucks and produce more emissions and fuel consumption than a 2-lane 

inbound approach. 

EFFECTS OF FACTORS IN THE STOP-SIGN EXPERIMENT 

In the stop-sign experiment, traffic volume and left turns had strong 

positive effects to increase delays of all directional movements and queue 

lengths. Their significantly positive interactions indicated that more 

volume and more left turns caused more delay and longer queue lengths. 

Approach volume had a very strong effect on emissions and fuel consumption, 

except for CO emissions on the outbound lanes. Left turns had positive 
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effects on emissions and fuel consumption, mainly into the stop-line bucket. 

Truck percentage increased emissions and fuel consumption significantly. 

MEASURES OF PREDICTABILITY AND PREDICTIVE MODELS 

The results of analysis of variance for each response in the 

full-actuated signal and stop-sign experiments are listed in Table 6-5,in 

which total variation of observed responses and the percentages of the 

explained variations by the six designated significance levels are 

incorporated. Generally, the flexible service provided by the full-actuated 

signal causes more variability and thus higher error terms for delay or queue 

length than those in the experiments for pretimed signal or all-way stop 

signs. 

total 

For example, the percentage of unexplained variation for average 

delay on the inbound approach in the second experiment is about 30 

percent but they are 20 percent and 5 percent in the pretimed and stop-sign 

experiments, respectively. As to emissions and fuel consumption, the error 

term for the full-actuated signal experiment is small, but the error term for 

the all-way stop-sign experiment is large for CO both inbound and outbound, 

and NOx outbound. 

Therefore, the measures of predictability indicate that the predictive 

models for delay and queue length at intersections controlled by 

full-actuated signals will not provide good results. Their percentages of 

explained variation by the most significant effects are very low and the 

ratio of standard error over the grand mean indicates that the predictions 

are scattered. The measures of predictability indicate, however, that the 

predictive models for emissions and fuel consumption at the full-actuated 

signal controlled intersection and the predictive models for delay and queue 

length at the all-way stop-sign controlled intersection will provide 

satisfactory results. As to the predictive models for emissions and fuel 



TABLE 6-5. LIST OF ANOVA RESULTS AND MEASURES OF PREDICTABILITY FOR EACH RESPONSE IN THE 
TWO MINOR EXPERIMENTS 

SECOND EXPERIMENT FOR FULL-AcnJATED SIGNALIZED INTERSECTIONS 4*4 AND 6*6 

RESPONSE AVERAGE rotA!. ~L.6,Y 
ON INBOUND APPROACH 

AVERAGE lEFT RIGHT S'fRAIGlT 
1 234 

ATDA ATDL ATDR ATDS 
MEAN AND VARIATION 

SS rotAL 36083.74 91968.49 29575.40 37684.13 
GRAND MEAN 29.45 29.03 28.63 28.77 

ANOVA RESULTS 
SS 0.999 J. (0) .6451 
SS 0.99,u.999) 0 
SS 0.95,0.99) .0359 
ss 0.90,0.95) 0 
ss 0.75,0.90) .0095 
SS O.:.~0.75) .0144 
SS EKK(O/O) .2951 
SS ERR rotA!. 10647.92 
D.F. OF ERROR 48 

M.S. ERROR 14.89 
MEASURES OF PREDICTABILITY 

SS[O.999,oo) .6451 
S.E./HEAN .5057 

.7129 
o 
o 

.0326 

.0149 

.0151 

.2245 
20649.09 

48 
20.74 

.7129 

.7145 

.7549 
o 

.0193 
o 
o 

.0134 

.2124 
6281.35 

48 
11.44 

.7549 

.3996 

.6529 
o 
o 

.0245 

.0213 

.0079 

.2934 
11055.50 

48 
15.18 

.6529 

.5275 

AVERAGE STOP DELAY 
ON INBOUND APPROACll 

QUEUE 

AVERAGE lEFT RIGIT STRAIGHT AVERAGE 
56789 

ASDA ASDL ASDR ASDS QA VG 

4541.43 42069.43 3650.49 4759.29 
13.44 19.40 10.55 13.10 

.6662 
o 

.0257 

.0196 

.0269 

.0073 

.2543 
1155.04 

48 
4.91 

.6662 

.3650 

.5726 
o 

.0867 
o 

.0269 

.0223 

.2915 
12262.24 

48 
15.98 

.5726 

.8239 

.5817 

.0623 

.0372 
o 

.0305 

.0218 

.2665 
972.92 
48 
4.50 

.5817 

.4267 

.6124 

.0554 

.0563 

.0310 
o 

.0076 

.2373 
1129.49 

48 
4.85 

.6124 

.3703 

413.82 
2.61 

.4862 

.1624 
o 
o 
o 

.0306 

.3208 
132.77 
48 

1.66 

.4862 

.6372 

lENGl'H 

HAXI"lIlH 
10 
~ 

2396.70 
8.56 

.7742 

.0302 

.0210 

.0104 

.0086 

.0024 

.1532 
367.29 
48 

2.77 

.7742 

.3232 

TOTAL 

CO 
11 

COIP 

384.05 
3.18 

.9309 

.0225 
o 
o 

.0022 

.0017 

.0427 
16.41 
48 

.58 

.9309 

.1840 

RESPONSE AMOUNT ON INBOUND APPROACH TOTAL AMOUNT ON OOI"BOUND APPROACH AVERAGE AMOUNT ON BUCKET 
HC NOX FF 
12 13 14 

HCIP NOIP FFIP 
MEAN AND VARIATION 

SS TOTAL 191060.88 510755.79 3002.54 
GRAND ~(N 88.53 177.88 12.75 

AHOY A RESUI ,TS 
SS 0.999 (0) .8411 
ss 0.99,6.999) .0395 
SS 0.95,0.99) .0165 
ss 0.90,0.95) .0052 
SS 0.75,O'r) .0045 
SS 0.,0.75 .0041 
SS ERR(O/O .0891 
SS ERR TOTAL 17030.79 
D.F. OF ERROR 48 

M.S. ERROR 18.84 
MEASURES OF PREDICTABILITY 

SS [0. 99~.l.~? .8411 
S.E./~ .2128 

.9826 

.0040 
o 
o 

.0008 

.0009 

.0117 
5994.70 

48 
11.18 

.9826 

.0628 

.9291 

.0107 

.0052 

.0032 
o 

.0028 

.0490 
147.18 
48 
1. 75 

.9291 

.1374 

co OC NOX FF 
15 16 17 18 

COOP I!COP t«X>P FFOP 

23.55 
.84 

.7472 
o 
o 

.0397 
o 

.0121 

.2010 
4.73 

48 
.31 

.7472 

.3753 

9278.24 117780.00 
28.70 88.65 

.9281 .7794 

.0173 .0252 
o .0389 

.0039 0 
o .0082 

.0032 .0015 

.0475 .1468 
440.27 17295.76 

48 48 
3.03 18.98 

.9281 

.1055 
.7794 
.2141 

350.73 
5.99 

.9827 

.0032 
o 
o 
o 

.0009 

.0132 
4.62 

48 
.31 

.9827 

.0518 

co OC ~X FF 
19 20 21 22 

COBK HCBK ~8K FFBK 

3.62 
.41 

.8848 
o 

.0169 

.0118 

.0025 

.0052 

.0788 
.28 

48 
.08 

.8848 

.1864 

1220.87 
11.08 

.9755 
o 

.0049 

.0030 

.0009 

.0004 

.0153 
18.62 
48 

.62 

.9755 

.0562 

2271.13 
17.23 

.8242 

.0210 

.0167 
o 
o 

.0106 

.1275 
289.65 
48 

2.46 

.8242 

.1426 

14.02 
1.24 

.9812 

.0030 

.0013 

.0009 

.0014 

.0005 

.0117 
.16 

48 
.06 

.9812 

.0471 

I-' 
~ 
a 



TABLE 6-5. (CONTINUED) 

THIIID EXPERIMENT FOR ALL-WAY STOP SIGN CONTROLLED INTERSECTION 4*4 

RESPONSE AVERAGE 'roTAL IE LAY AVERAGE STOP DELAY QUEUE LENGTH TOTAL 
ON INBOUND APPROACH ON INBOUND APPROACH 

AVERAGE LEFT RIGHT STRAIGHT AVERAGE LEFT RIGHT STRAIGHT AVERAGE MAXlt.flM CO 
1 2 3 4 5 6 7 8 9 10 11 

ATDA ATDL ATDR ATDS ASDA 
MEAN AND VARIATION 

ASDL ASDR ASDS Q6.VG ~X COIP 

SS TOTAL 761.63 3306.22 1176.32 671.01 135.81 808.42 166.58 117.28 12.72 34.72 1387088.0 
GRAND MEAN 16.67 9.14 17.29 16.44 8.05 4.58 7.82 8.14 1.14 2.91 415.24 

ANOVA RESULTS 
SS 0.999 (0) .9225 .9586 .6686 .9253 .9009 .9714 .7722 .8853 .9235 .6103 .7370 
ss 0.99,6.999) 0 0 .1276 0 0 0 .1044 0 0 .1089 0 
SS 0.95,0.99~ 0 .0103 0 0 0 .0157 .0268 0 0 0 0 
5S 0.90,0.95 .0090 .0064 .0593 0 .0189 0 0 0 0 .0329 .0327 
5S 0.75,0.90 .0088 0 .0106 0 .0113 0 0 0 0 0 .0133 
SS 0.,0.75~ .0021 .0000 .0000 .0027 .0000 .0000 .0000 .0040 .0045 .0127 .0149 
SS ERR(O/O .0576 .0247 .1339 .0720 .0689 .0129 .0966 .1107 .0720 .2352 .2021 
SS ERR TOTAL 43.89 81.79 157.49 48.29 9.35 10.41 16.09 12.98 .92 8.16 280330.29 
D. F. OF ERROR 24 24 24 24 24 24 24 24 24 24 24 

H.S. ERROR 1.83 3.41 6.56 2.01 .39 .43 .67 .54 .04 .34 11680.43 
MEASURES OF PREDICTABILITY 

SS[O. 999 ,co) .9225 .9586 .6686 .9253 .9009 .9714 .7722 .8853 .9235 .6103 .7370 
S.E./MEAN .0812 .2020 .1481 .0862 .0776 .1432 .1047 .0903 .1754 .2004 .2603 

RESPONSE AMOUNT ON INBOUND APPROACH TOTAL AMOUNT ON OUTBOUND APPROACH AVERAGE AMOUNT ON BUCKET 
HC NOX FF CO HC NOX FF CO HC NOX FF 
12 13 14 15 16 17 18 19 20 21 22 

HCIP NOIP FFIP COOP HCOP NooP FFOP COBK HCBK NOBK FFBK 
MEAN AND VARIATION 

SS TOTAL 1508.03 8831.72 33325822. 1358291.0 429.27 8551.23 11980739. 62476.33 103.17 120.93 1138473.7 
GRAND MEAN 17.45 41.43 2955.21 258.62 10.03 30.59 2041.15 102.47 4.15 4.67 455.57 

ANOVA REsm.TS 
SS 0.999 (0) .9353 .8990 .9527 .4342 .8220 .3454 .8953 .9107 .9527 .9082 .9500 
ss 0.99,6.999) 0 .0256 0 0 0 .1738 0 .0363 0 .0226 .0141 
SS 0.95,0.99) 0 0 0 0 0 0 .0140 .0071 .0083 0 .0057 
ss 0.90,0.95) .0200 0 .0052 .1038 .0190 0 0 0 .0051 .0088 0 
SS 0.75,0.90) 0 .0049 .0065 .0363 .0205 0 .0126 .0066 0 .0037 0 
SS O. ,0. 75~ .0018 .0040 .0016 .0291 .0011 .0232 .0015 .0002 .0017 .0013 .0003 
SS ERR(O/O .0429 .0665 .0340 .3966 .1374 .4576 .0766 .0391 .0322 .0554 .0299 
SS ERR TOTtU. 64.66 587.33 1133033.0 538668.59 58.98 3913.20 917864.37 2445.92 3.32 6.69 34018.30 
D.F. OF ERROR 24 24 24 24 24 24 24 24 24 24 24 

M.S. ERROR 2.69 24.47 47209.25 22444.52 2.46 163.05 38244.35 101. 91 .14 .28 1417.43 
MEASURES OF PREDICTABILITY 

SS[O.999,=) .9353 .8990 .9527 .4342 .8220 .3454 .8953 .9107 .9527 .9082 .9500 
S.E./HEAN .0940 .1194 .0735 .5793 .1564 .4174 .0958 .0985 .0902 .1133 .0826 t-' 

.po.. 
t-' 
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consumption at all-way stop-sign controlled intersections, the measures of 

predictability are acceptable except for CO on both inbound and outbound 

lanes and NOx on outbound lanes. The predictive models for each response 

observed in the two experiments are listed in Table 6-6. These models are 

formulated using effects significant at least at the 0.95 level. 

COMPARISON BETWEEN THE INFLUENCE OF PRETIMED SIGNALS AND FULL-ACTUATED 
SIGNALS ON VEHICLE EMISSIONS AND FUEL CONSUMPTION 

The information obtained in the experiments separately for the pretimed 

signal and for the full-actuated signal can be combined to examine whether 

the full-actuated signal is superior to the pretimed signal in causing less 

vehicle delay, queue length, emissions, and fuel consumption generally or 

conditionally. The responses which can be selected for comparison are all 

the responses on the inbound approach, which include average total delay, 

maximum queue length, total emissions of CO, HC and NOx, as well as the total 

fuel consumption. The data used to represent the full-actuated signal are 

the averages of the four replications for the sixteen selected experimental 

conditions. The data used for comparing the pretimed signal are the averages 

of the predictive values for the major street and the minor street with 

corresponding traffic situations as used in the full-actuated signal 

experiment. These values and their differences are listed in Table 6-7. 

Generally, the observed difference between the two signal types for the 

six responses are small. Some difference was observed in average total 

delay, in which the average vehicle at the pretimed signalized intersection 

incurred 2.6 seconds more delay than for the actuated control. Compared with 

average total delay for the sixteen intersections of 32.0 seconds, the 

percentage difference is small. As to the total emissions of CO and total 



TABLE 6-6. PREDICTIVE MODELS FOR THE TWENTY-TWO RESPONSES IN THE TWO MINOR EXPERIMENTS 

RESPONSE 

UDA 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

ATDL 

ATDR 

ATDS 

ASDA 

ASDL 

ASDR 

ASDS 

QAVG 

QMAX 

COIP 

HCIP 

NO[P 

FFIP 

COOP 

HCOP 

NOOP 

FFOP 

COBK 

HCBK 

NOBK 

FFBK 

SECOND EXPERIMENT FOR FULL-ACTUATED SIGNALIZED INTERSECTIONS 4*4 AND 6*6 

PREDICTIVE MODEL 

29.45 9.47 * SZ + 14.39 * VO + 

29.03 + 9.53 * VO + 29.03 * LT + 

28.63 7.37 * SZ + 15.98 * VO + 

28.77 

13.44 

9.52 * SZ + 14.96 * VO 

2.95 * SZ + 4.93 * VO + 

19.40 + 5.34 * vo + 19.40 * LT + 

10.55 1. 89 * SZ + 5.76 * Vo 

13. 10 3.00 * SZ + 5.33 * VO + 
+ 1. 54 *Vo * L T 

2.61 .74 * SZ + 1.77 * VO 

8.56 2.16 * SZ + 4.29 * VO + 
+ 1.06 *Vo * LT 

4.50 * LT 8.18*SZ*VO 

9.53 * VO * LT 

2.98 * LT 6.26 * SZ * VO 

8.38 * SZ * VO 

2.57 * LT 2.77 * SZ * VO 1. 35 * SZ *LT 

5.34 * vo * LT 

1. 46 * SZ * VO 

2.03 * LT 2.86 * SZ * Vo 1. 34 * SZ * LT 

.71 * SZ * VO 

1.49 * LT 1.93 * SZ * Vo .89 * SZ * LT 

3.18 + .44 * SZ + 1.63 * VO + .26 * LT + 1.41 * TR + .49 * SZ * TR 
.29 *HG * LT + .26 * VO * LT + .64 * vo * TR 

88.53 + 4.93 * SZ + 47.62 * VO + 
+ 7.94 *VO * TR 

7.41 * LT + 15.60 * TR + 5.00 * Vo * LT 

177.88 + 39.06 * SZ + 59.15 * VO + 5.89 * LT + 46.00 * TR + 6.95 * SZ * Vo 
+ 6.76 *SZ * TR 3.79 * MG * LT + 4.20 * VO * LT + 23.94 * VO * TR 

12.75 + 1.42 * SZ + 6.07 * VO + 
+ .98 *VO * TR 

.84 + .17 * SZ + .47 * TR + 

28.70 + 3.29 * SZ + 8.67 * VO + 
+ 1 . 1 2 *VO* TR 

.71 * LT + 

.15 * SZ * TR 

6.76 * TR + 

88.65 + 26.50 * SZ + 12.75 * VO + 23.86 * TR + 
+ 5.60 *VO * TR 

5.99 + 1.15 * SZ + 1.70 * VO + .96 * TR + 

.41 + 

11.08 

.13 *HG * LT + .19 * VO * TR 

.15*VO + .02 * LT + .16 * TR 

.17 * SZ + 4.10 * VO + .68 * LT + 
. 20 *HG * VO + • 36 * VO * TR 

17.23 + 1.22 * SZ + 4.53*VO + 2.68 * TR + 

.11 * TR + 1.24 + 
+ 

.45 * Vo + .06 * LT + 
.03 *Vo * TR 

1. 95 * TR + .49 * Vo * LT 

1.11 * SZ * Vo + 1.71 * SZ * TR 

6.34 * SZ * VO + 

.39 * SZ * VO + 

.02 * MG * LT + 

1. 10 * TR + 

.77 * SZ * Vo + 

.02 * SZ * TR 

6.81 * SZ * TR 

.24 * SZ * TR 

.06 * Vo * TR 

.16 * SZ * TR 

.86 * Vo * TR 

.03 * MG * VO 
I-' 
.po. 
w 



TABLE 6-6. (CONTINUED) 

THIRD EXPERIMENT FOR ALL-WAY STOP SIGN CONTROLlED INTERSECTION 4*4 

RESPONSE PREDICTIVE If)I)EL 

1 A'l.'1M. 16.61 + 4.33 * VO + 1.31 * LT + 1.15 * Vo * LT 

2 ATDL 9.14 + 2.18 * vo + 9.14 * LT + 2.18 * VO * LT - .13 * vo * TR - .73 * vo * LT * TR 

3 ATDR 11.29 + 4.96 * vo + 1.51 * LT + 1.55 * VO * LT 

4 ATDS 16.44 + 4.11 * vo + 1.29 * LT + .94 * vo * LT 

5 ASDA 8.05 + 1.65 * vo + .80 * LT + .68 * vo * LT 

6 ASDL 4.58 + 1.33 * va + 4.58 * LT - .32 * TR + 1.33 * VO * LT - .31 * va * TR - .32 * LT * TR - .31 * va * LT * TR 

1 ASDR 7.82 + 1.73 * vo + .75 * LT - .41 * TR + .69 * vo * LT - .44 * VO * TR 
- .43 * LT * TR - .37 * vo * LT * TR 

8 ASDS 8.14 + 1.50 * VO + .81 * LT + .59 * vo * LT 

9 Qt\VG 1.14 + .57 * VO + .15 * LT + .14 * vo * LT 

10 ~ 2.91 + .81 * va + .34 * LT 

11 roIP 415.24 +149.92 * vo + 91.32 * TR 

12 'HCIP l1.4,5 + 6.06 * VO + 2.12 * TR 

13 OOIP 41.43 + 9.85 * Vo + 12.29 * TR + 2.66 * vo * TR 

14 FFIP 2955.21 +906.25 * vo + 413.41 * TR 

15 <XXlP 258.62 +135.15 * TR 

16 HCOP 10.03 + 2.12 * VO + 2.56 * TR 

11 NOOP 30.59 + 6.82 * VO + 9.61 * TR 

18 FFOP 2041.15 +465.44 * vo + 344.30 * TR - 12.46 * VO * LT * TR 

19 roBK 102.41 + 42.11 * VO + 6.04 * LT + 5.88 * vo * LT - 3.10 * VO * LT * TR 

20 HCBK 4.15 + 1.10 * vo + .32 * LT + .16 * TR + .21 * vo * LT 

21 OOBK 4.61 + 1. 31 * va + 1.31 * TR + .29 * vo * TR 

22 FFBK 455.51 +118.43 * vo + 28.86 * LT + 33.64 * TR + 22. 35 * VO * LT - 14.29 * va * LT * TR 

WHERE nm VAllJE OF EACH FACTOR IS + 1 WHEN AT THE HIGH lEVEL AND -1 AT THE lIJW LEVEL 

!-' 
.J:>
.J:>-



TABLE 6-7. COMPARISONS BETI{EEN THE APPROACH RESPONSES PRODUCED AT THE PRETIMED SIGN~LIZED INTERSECTION 
AND 'NOSE PRODUCED AT THE FULL-~CTU~TE:D SI'::;NALlZED INTERSECTION 

TRAFFIC AVERAGE TOT~ 
SITUATION DELAY 

I~T cye VOL LT TRK P.S. A.S. 1)1F 

4*4 50 300 LOW LOI'[ 13.9 12.4 1.5 
4*4 50 300 HGH HGH. 22.8 18.9 3.9 
4*4 70 600 LOl,[ HGH 49.2 53.2 -4.0 
4*4 70 600 HGH LOY'l 56.1 71.0-15.0 
4*4 70 300 LOW HGH 19.9 13.8 6.1 
4*4 70 300 UGH. LOW 25.9 20.4 5.5 
4*4 90 600 LOW LOW 48.3 49.1 -.8 
4*4 90 600 HGH HGH 68.6 72.7 -4.1 
6*6 50 300 LOW HGH 18.5 11.5 7.0 
6*6 50 300 HG'tI. LOW 20.4 14.0 6.4 
6*6 70 600 LOW lill 24.6 21.4 3.2 
6*6 70 600 HGH IlGH 40.8 28.7 12.1 
6*6 70 300 LOW LOW 13.6 12.4 6.2 
6*6 70 300 flGH HGH 16.6 17.1 -.5 
6*6 90 600 LOW HGH 32.8 25.9 7.0 
6*6 90 600 HGH LOW 35.7 28.9 6.8 

AVERAGE 32.0 29.4 2.6 

VOLUME 

300 600 

INT 4*4 4.2 -6.0 

I~T 6*6 4.8 7.3 

MAXP1UM QUEUE TOT.t.J... CO TOTAL He 
LENGTH EMISSION EMISSION 

P.S. A.S. UlF P.S. A.S. DIF P.S. A.S. UlF 

3.8 3.4 .4 .8 .5 .3 29 22 6.4 
5.7 4.6 1.0 1.9 1.7 .2 49 39 9.1 

12.7 12.4 .3 5.6 4.9 .7 115 136 -21.3 
14.9 19.9 -5.0 2.7 3.5 -.9 110 133 -22.7 
5.0 4.3 .8 1.6 1.8 -.1 42 36 5.9 
6.1 5.8 .3 1.1 .7 .4 40 29 11.0 

12.8 13.4 -.6 2.1 2.5 -.4 98 101 -3.4 
18.3 22.1 -3.8 6.2 6.3 -.1 164 169 -5.9 

2.8 3.5 -.7 2.8 3.0 -.2 52 56 ~.3 
3.3 3.8 -.5 .9 1.0 -.1 39 41 -2.8 
7.3 6.8 .6 2.5 2.2 .2 104 99 4.7 

11.7 9.6 2.1 8.0 8.8 -.8 177 174 2.9 
4.6 4.3 .3 .9 .9 .0 45 39 6.4 
4. 7 4.6 .1 2.9 2.8 .1 63 62 1.0 
9.9 8.7 1.2 7.8 7.5 .3 lS4 158 6.5 

11.2 10.0 1.2 3.5 2.7 .8 126 116 9.4 

8.4 8.6 -.1 3.2 3.2 .0 88.7 88.5 .2 

DIFFERENCE AT SPECIFIC SITU~TIONS 

VOLUME 

300 600 

.6 -2.3 

-.2 1.3 

VOLUME 

300 

.2 

-.1 

,600 

-.2 

.1 

VOLUME 

300 600 

8.1 -13.3 

.1 5.9 

TOTAL NOX 
EMISSION 

P. S.o\. S. UIF 

75 
109 
240 
137 

96 
71 

120 
255 
180 
125 
204 
360 
125 
178 
340 
207 

176 

66 9.4 
108 .1 
235 4.1 
143 -6.3 
102 -6.5 
69 2.5 

120 .0 
264 -9.9 
176 4.2 
128 -2.8 
200 3.6 
376 -15.6 
123 1.7 
175 2.6 
351 -11.0 
204 3.4 

177 -1. 3 

VOLUME 

300 600 

1.4 -3.0 

1.4 -4.9 

TOTAL FF 

P.S. ~.S. 1)1:0-

4. 7 4.1 .6 
6.8 6.2 .6 

18.0 18.2 -.3 
14.6 16.7 -2.1 
6.1 5.8 .3 
5.6 4.7 .8 

13.5 13.6 -.1 
20.7 21.4 -.7 
8.6 9.2 -.6 
6.7 7.2 -.5 

16.4 15.8 .5 
24.6 24.5 .1 
7.4 6.9 .5 
9.3 9.5 -.2 

23.3 22.8 .4 
18.4 17.4 .9 

12.8 12.7 .0 

VOLUME 

300 

.6 

-.2 

600 

-.8 

.5 

WHERE CYCLE ARE 50,70, AND 90 SECONDS OF PRETIMED SIGNAL ARE F.:QUIVAIENT OR COMPA~<\BLE TtJ 21,31, AND 41 SECONDS OF 
MAXP1UM GREEN OF FULL-A.CTUAT~O SIGNAL, RESP~CTIVELY. 

t-' 
~ 
In 
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fuel consumption, the observed differences between the two signal types are 

virtually zero. If the differences at each condition are classified by the 

intersection geometry and traffic volume, the differences in responses except 

for delay are a little more significant, but still negligible. 

The data obtained in the two experiments do not demonstrate that the two 

signal types at the selected operation ranges cause different amounts of 

vehicle emissions and fuel consumption. Analysis of other specific 

situations might, however, reveal significant differences due to the 

different types of signal control. 

COMPARISON BETWEEN ALL-WAY STOP SIGN, PRETIMED SIGNALS AND FULL-ACTUATED 
SIGNALS CONTROL ON VEHICLE EMISSIONS AND FUEL CONSUMPTION 

The information obtained in the three experiments described above 

indicated that all-way stop sign control could cause more HC emissions and 

fuel consumption than the pretimed signal control or full-actuated signal 

control for comparable conditions. All-way stop-sign control generally 

caused more traffic delay and therefore, more delay-related HC emissions and 

fuel consumption. Signal control generally provided higher speed for 

vehicles traversing the intersection and, therefore, more emissions of NOx. 

The data do not indicate conclusively which type of traffic control caused 

the least amount of CO emissions. These data are direct outputs from the 

TEXAS-II Model for the 4 x 4 intersections listed in Table 6-8. All approach 

volumes were fixed at 250 vphpl for the stop-sign experiment and 300 vphpl 

for the two signal experiments. Left turns were fixed at zero and 96 turning 

vehicles per hour. Truck percentages were zero and 10 percent of the 

approach volume; therefore, the actual number of trucks used in the stop-sign 

experiment was less than for the signal control experiments. Even though the 



TABLE 6-8. COMPARISONS BETWEEN STOP-SIGN, PRETIMED SIGNAL, AND FULL-ACTUATED SIGNAL 
CONTROL ON VEHICLE EMISSIONS AND FUEL CONSUMPTION ON ONE INBOUND 
APPROACH OF A 4 * 4 INTERSECTION 

CO EMISSIONS HC EMISSIONS NOX EMISSIONS FUEL CONSUMPTION 

P • S . A. S. STOP P . S . A. S. STOP P . S . A. S. STOP P. S. 

CASE 1 .8 .5 .9 29 22 37 75 66 49 4.7 
CASE 2 .6 1.8 1.1 42 36 46 96 102 84 6.1 
CASE 3 . 1 0.7 1 .9 40 29 80 71 69 72 5.6 
CASE 4 .9 1.7 1 .6 49 39 68 109 108 94 6.8 

ALL FOUR CASES ARE 600 VPH PER APPROACH FOR PRETIMED-SIGNAL EXPERIMENT 
AND FULL-ACTUATED EXPERIMENT. 
ALL FOUR CASES ARE 500 VPH PER APPROACH FOR STOP-SIGN EXPERIMMENT. 
CASE 1 NO LEFT TURNS, NO TRUCKS. 
CASE 2 NO LEFT TURNS, 10 PERCENT TRUCKS. 
CASE 3 96 LEFT TURNS, NO TRUCKS. 
CASE 4 96 LEFT TURNS, 10 PERCENT TRUCKS. 

A. S. 

4.1 
5.8 
4.7 
6.2 

UNITS KILOGRAMS/IS MINUTES FOR CO AND FF; GRAMS/IS MINUTES FOR HC AND NOX. 

STOP 

5.2 
6.6 
8.9 
8.6 

f-' 

""" '-I 
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approach volume and the number of trucks were less, all-way stop-sign control 

caused more He emissions and fuel consumption and less NOx emissions. 



CHAPTER 7. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

SUMMARY 

Concern about the possible adverse impact of vehicle emissions and fuel 

consumption on human health and energy conservation stimulated this research 

to develop practical techniques for estimating these factors quantitatively, 

so that existing intersection situations and proposed changes in individual 

intersection environments could be evaluated. The TEXAS-II simulation model, 

which can predict the quantities of emitted carbon monoxide (CO), hydrocarbon 

(HC), oxides of nitrogen (NOx), and fuel consumption was developed for use in 

the study and for future application. TEXAS-II is a modified and extended 

version of the TEXAS Model for Intersection Traffic. The TEXAS Model for 

Intersection Traffic generates position, speed, and acceleration values for 

individually-characterized driver-vehicle units as they pass through an 

intersection in response to their static and dynamic surroundings. In 

TEXAS-II, these values are then used in a data past processor called EMPRO as 

input to the emission and fuel consumption model (~lodal Analysis Model) which 

was developed previously for light-duty vehicles by the Environmental 

Protection Agency [Ref 5] and to a series of newly-developed emissions and 

fuel flow models for heavy-duty vehicles that are based on engine performance 

data and emission bag values reported by Southwest Research Institute 

[Ref 28-35]. The TEXAS-II model thus produces instantaneous estimates of 

emissions and fuel flow with respect to location and time for each vehicle 

that traverses the intersection. For data presentation purposes, each lane 

on each intersection leg is partitioned into 

149 
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several buckets, and the values of estimated emissions and fuel consumption 

are accumulated into the appropriate bucket with respect to time. 

With the TEXAS-II Model as a tool to simulate the responses which result 

from different intersection situations, vehicle emissions and fuel 

consumption data were collected in a series of simulation experiments which 

were designed to show the related effects of intersection geometry, traffic 

control system, and traffic stream characteristics. Traffic delay and queue 

length data were also gathered during more than 300 simulation runs of the 

TEXAS-II Model. These familiar traffic engineering data served as points of 

reference for judging the validity of the simulation results since 

considerable experience with observation and evaluation of these parameters 

has been accumulated over the years. 

Three experiments using the TEXAS-II Model were designed to represent 

the more common intersection environments in which traffic is controlled by 

pretimed signals, full-actuated signals, or by all-way stop signs. The first 
10 

experiment for two-phase pretimed signalized intersections, a 3 factorial 

which represents 59,049 separate cases, was considered to be the major 

experiment. It incorporated ten factors which were chosen to characterize 

the important features of the signalized intersection environment. Each of 

the ten factors was assigned three levels (low, medium, and high) so that 

their effects could be evaluated in more detail. The ten factors include 

(1) intersection size, 

(2) left-turn lane (present or absent), 

(3) cycle length, 

(4) green split of cycle time, 

(5) traffic volume on the major street, 

(6) left-turn volume on the major street, 
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(7) truck percentage on the major street, 

(8) traffic volume on the minor street, 

(9) left-turn volume on the minor street, and 

(10) truck percentage on the minor street. 

The first two geometric factors, each considered at three levels, define nine 

representative intersection configurations. The two pretimed signal 

operating factors represent the variable features of signal timing. The last 

six factors represent the dominant features of the traffic streams on both 
10 

the major and the minor street. This 3 factorial experiment permitted 

exploration of the main effects of the ten factors as well as the possible 

interactions among them. 

Two additional experiments were designed to determine whether different 

types of traffic control devices affect the selected responses. The scale of 

these experiments was much smaller than that of the major experiment. Two 

levels of each factor instead of three levels were used because experience 

gained from the major experiment indicated that most factors did not deviate 

significantly from a linear trend between the low and high levels. In these 

experiments, the factors used to characterize the traffic stream were no 

longer separated according to major street and minor street. Instead, the 

same traffic input was used on each inbound intersection approach to 

replicate the conditions and thus possibly reduce the experimental 

variations. 

The second experiment dealt with a series of full-actuated, 

signalized-intersection environments in which five factors were incorporated 

(1) intersection size, (2) maximum green time, (3) traffic volume, (4) left 

turns, and (5) percent trucks. The third experiment dealt with the all-way, 
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stop-sign controlled intersection environment in which only three factors 

were involved: (1) traffic volume, (2) left turns, and (3) percent trucks. 

The fractional replication design technique was used to determine the 

smallest number of observations that could be used for experimentation and 

still obtain all the information needed for analysis. This technique is 

suitable when the factorial experiment contains at least five factors. A 

fractional factorial design made it possible to use only 243 experimental 
10 

conditions for the major 3 
5 

factorial experiment and sixteen conditions for 
3 

the second 2 factorial experiment. For the third 2 factorial experiment, 

all of the eight possible conditions in a full-factorial design were used. 

A variance reduction technique which involved blocking the headways of 

vehicle arrivals into common streams was designed into the major experiment 

in an attempt to increase the precision of the experimental results. The 

observed variations in each response attributable to this blocking effect 

were found to be negligible. The technique was therefore not used in the 

next two experiments. 

All significant effects which are attributable to the factors contained 

in a properly designed experiment can be identified by the technique of 

analysis of variance. The effects attributable to the factors which passed a 

significance test were formulated into a series of models for predicting CO, 

HC, and NOx emissions, fuel consumption, delays, and queue lengths for 

intersection environments in which traffic is controlled by pretimed Signals, 

full-actuated Signals, or all-way stop signs. The predictive capability of 
2 

each of these models was found to be generally acceptable as indicated by R 

values greater than about 80 percent. 

The predictive models for emissions and fuel consumption at pre-timed 

signalized intersections are based on the interactive relationship among ten 
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factors each taken at three quantitative levels. 
10 

Even though only 243 

selected combinations from all 3 59,049 possible combinations of factors 

and levels were actually utilized in model building, the fractional factorial 

experiment design that was used to choose the proper combinations make the 

models applicable over the full range of factors and levels. Numerical 

values resulting from applying the predictive models to calculate average 

total delay per vehicle, total emissions of CO, HC, and NOx, and fuel 

consumption in fifteen minutes for the overall intersection system and 

separately for the inbound approaches on the major and the minor streets are 

listed in Appendices E and F. These values represent the relations among the 

ten factors each taken at three selected quantitative levels. Selected 

descriptors of a practical range of intersection situations are thus included 

in these tables for convenient use without calculation. A more refined 

evaluation of any specific intersection environment of practical interest can 

be made by calculating values with the predictive models or by running the 

TEXAS-II Model with the defined conditions of interest included directly as 

input. 

CONCLUSIONS 

After making about 300 runs of the TEXAS-II Model in a series of 

simulation experiments that were designed to investigate the effects of 

several selected intersection environmental factors on emissions and fuel 

consumption and analyzing the results, the following conclusions are drawn. 

TEXAS-II, which was developed especially for use in this project, is a 

powerful computer model which can simulate intersection traffic behavior and 

the resulting vehicle emissions and fuel consumption on a very detailed, 

time-dependent basis. Features of this new model which are particularly 

useful for intersection evaluation studies include 
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(1) Virtually any intersection geometry of practical interest can be 
represented accurately. 

(2) Driver-vehicle response to various types of 
ranging from the basic right-of-way rules 
complex signal systems, can be simulated. 

traffic controls, 
and simple signs to 

(3) Up to 15 types of vehicles can be modeled on an individual basis, 
and selected traffic flow patterns can be repeatedly injected into 
the model to simulate and compare intersection system performance. 

(4) New models for emissions and fuel consumption of 
vehicles are incorporated into TEXAS-II. Fuel type 
diesel), truck type (single unit or tractor-trailer), 
mass are considered in these models. Development of 
is described in Appendix H. 

heavy-duty 
(gasoline or 
and vehicle 
these models 

An overview of the results of the simulation experiments for various 

intersection configurations, traffic control schemes, and traffic flow 

conditions in relation to emissions and fuel consumption warrants the 

following observations. 

(1) Additional emissions and fuel consumption result from interrupted 
traffic flow on the intersection legs and in the intersection 
proper, as compared with uninterrupted flow. 

(2) Vehicle acceleration tends to produce additional emissions and fuel 
consumption, especially CO and NOx; therefore, the emissions in the 
intersection proper can equal or exceed the total emissions on all 
inbound lanes because the intersection proper is in the 
acceleration zone for traffic on both intersecting streets. 

(3) Improvements in intersection geometry and traffic signal operation 
generally reduce excess emissions and fuel consumption more on the 
inbound intersection lanes than in the intersection proper or on 
the outbound lanes. 

(4) Among the ten factors that were used to characterize the- influence 
of the intersection environment on vehicle emissions and fuel 
consumption, traffic volume and percent heavy-duty vehicles had the 
largest effect. For example, the change attributable to increasing 
traffic volume from 300 to 600 vehicles per hour per lane or adding 
10 percent trucks to the traffic stream was much larger than the 
change resulting from providing special left-turn lanes or 
improving signal operations within practical limits. 

(5) Results of the simulation experiments presented in this study 
generally agree with the findings from field studies reported in 
[Ref 19] in that (1) He emissions and fuel consumption are linearly 
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correlated with the average trip time per unit distance, and (2) no 
correlation is found with this parameter for CO and NOx. In this 
study, a single-term model using average trip time per unit 
distance accounted for 44 percent of the variability in fuel 
consumption while a 37-term model explained 97 percent of the 
variability. 

Further analysis of the detailed experimental results leads to the 

following statements. 

(1) Truck percentage, traffic volume per lane, and the number of lanes 
on each approach (intersection size) are major contributors to 
vehicle emissions and fuel consumption at intersections and on the 
approaches, regardless of whether the traffic control device is a 
pretimed signal, a full-actuated signal, or all-way stop signs. 

(2) For the same total traffic volume at signalized intersections, left 
turns increase the amount of emissions and fuel consumption on 
inbound lanes. 

(3) The presence of a special left-turn lane at a two-phase pretimed 
signalized intersection reduces CO and He emissions and fuel 
consumption, but increases the total emissions of NOx, on the 
inbound lanes. Quantitatively these effects are relatively small, 
however. 

(4) For the practical range of cycle times and traffic volumes used in 
the experiment, longer cycle times cause more emissions and fuel 
consumption on the inbound lanes but less in the intersection 
proper. 

(5) When the total available green time in the signal cycle is 
apportioned properly to accommodate the respective traffic demand 
on each phase, emissions and fuel consumption for the intersection 
proper and the approaches are minimized. 

(6) The overall average difference between the operational effects of 
the pretimed signal and the full-actuated signal on vehicle 
emissions and fuel consumption for the rather wide range of 
intersection environments that were simulated in the experiments 
was negligible. 

(7) Within the range of factors studied, average delay per vehicle and 
queue length are reduced significantly when more lanes and special 
left-turn lanes are provided or when signal operations are 
improved. These responses are increased significantly when traffic 
volume per lane and left turns increase, but only slightly when 
truck percentage increases. 
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RECOMMENDATIONS 

For further study, the following features can be considered. 

(1) The Modal Analysis Model for light-duty vehicles should be updated 
to represent the performance of the present model years of 
passenger cars. 

(2) The emissions and fuel consumption models for heavy-duty vehicles 
should be validated by comparing predicted values with field 
collected data. 

(3) A suitable dispersion model should be combined with the output from 
the TEXAS-II Model to predict pollutant concentrations that are 
dispersed to various locations of interest from the source 
emissions. 

(4) In a refined emission-dispersion model, attention should be given 
to the height and lateral position of the tail pipe on 
tractor-trailer and other types of vehicles so that the emissions 
source is properly represented. 

(5) The need for an improved simulation model which accounts for cold 
starts, vehicle mass, and vehicle maintenance condition should be 
evaluated. 

(6) A more detailed analysis of the large amount of information about 
delays and queue lengths which was obtained from the simulation 
experiments should be made. 



REFERENCES 

1. Springer, George S. and Donald J. Patterson, Engine Emissions: 
Pollutant Formation and Measurement, Plenum Press, 1973. 

2. Haef ne r , Lonnie E. , et ale , "Line Source 
Transportation Research Record 648, 1977. 

Emissions Modeling," 

3. Federal Register, Vol. 36, No. 84, Friday, April 30, 1971. 

4. Environmental Protection Agency, fompilation of Air Pollutant Emission 
factors, Office of Air Quality Planning and Standards, AP-42, 1972. 

5. Kunzelman, P, et al., Automobile Exhaust Emission Modal Analysis ~lodel, 
Office of Air and Water Programs, EPA-460/3-74-005, January 1974. 

6. Environmental Protection Agency, User's Guide to MOBILE-2 (MOBILE 
SOURCE EMISSIONS MODEL), Office of Mobile Source Air Pollution Control, 
EPA-460/13-81-006, 1981. 

7. Environmental Protection Agency, User's Guide to the MOBILE-1 PROGRAM, 
Office of Transportation and Land Use Policy, EPA-400/9-78-005, 1978. 

8. Environmental Protection Agency, User's Guide for HIWAY-2, A highway 
Air Pollution Model, EPA-600/8-80-018, 1980. 

9. Environmental Protection Agency, User's Guide for HIWAY, A Highway Air 
Po~lution Model, EPA-650/4-74-008, 1974. 

10. Environmental Protection Agency, Carbon Monoxide Hot Spot Guideli~es, 

Office of Air Quality Planning and Standards, EPA-450/3-78-033 to 035, 
1978. 

11. Environmental Protection Agency, Carbon Monoxide Hot Spot Guidelines-
Volume V: User's Manual for Intersection Midblock Model, Offices of 
Air Quality Planning and Standards, EPA-450/3-78-037, 1978. 

12. Texas Transportation Institute, Texas A&M University, Air Pollution 
Near Simple Signalized Intersections, December 1981. 

13. Bea ton, J • L. , et al., Ma t hema t ic~a","l_....;A;c:=.ps;;..p..::.r..::.o-=a,-=c..=.;h,--.=.t;..;:o;.,..,.;::E::.=s:...:t:..::i::.=m=:a::..t=..:l=..;· n:..o.8o......H=i.c8,o.:h""w.=a .... y 
Impact on Air Quality, California Department of Transportation, Air 
Quality Manual, Vol. 4, April 1972. 

14. Jones, K.E. and A. Wylbur, A User's Manual for the CALINE-2 Computer 
Program, California Department of Transportation, 1976. 

157 



158 

15. Benson, P.E., CALINE-3 - A Versatile Dispersion Model for 
Air Pollution Levels Near Highway and Arterial Streets, 
Department of Transportation, Interim Report, 1979. 

Predicting 
California 

16. Bullin, J.A., et al., Vehicle Emissions at Intersections, Texas State 
Department of Highways and Public Transportation, December 1982. 

17. Patterson, Robert M., "Air Quality Modeling At Signalized 
Intersections," Transportation Research ~oard Special Report 167, 1976. 

18. Ismart, D., "Mobile Source Emissions and Energy Analysis at an Isolated 
Intersection," paper presented at the Sixty-first Annual Meeting of the 
Transportation Research Board, January 1982. 

19. Evans, Leonard, Urban Traffic, Fuel Economy and Emissions: Consistency 
of Various Measurements, GMR-2813, August 1978. 

20. Lieberman, Edward B. and Stephen Cohen, 
Urban Traffic Energy Consumption and 
Research Record 599, pp. 41-45, 1976. 

"New Techniques for Evaluating 
Emissions, " Transportation 

21. Graffin, Richard, Air Quality Impact of Signaling Decisions, Colorado 
Department of Highways, Interim Report, September 1979. 

22. Cohen, S.L., "Use of Traffic Simulation in Analysis of Carbon Monoxide 
Pollution," Transportation Research Record 648, pp. 74-76, 1977. 

23. Cohen, Stephen L. and Gary Euler, "Signal Cycle 
Consumption and Emissions," Transportation Research 
41-48, 1978. 

Length 
Record 

and Fuel 
667, pp. 

24. Lee, Clyde E. , Thomas W. Rioux, and Charlie R. Copeland, Jr., "The 
TEXAS Model for Intersection Traffic-Development," Research Report No. 
184-1, Center for Highway Research, The University of Texas at Austin, 
December 1977. 

25. Lee, Clyde E., Thomas W. Rioux, Vivek S. Savur, and 
R. Copeland, Jr., "The TEXAS Model for Intersection 
- Programmer's Guide," Research Report No. 184-2, Center for 
Research, The University of Texas at Austin, December 1977. 

Charlie 
Traffic 
Highway 

26. Lee, Clyde E., Glenn E. Grayson, Charlie R. Copeland, Jr., Jeff 
W. Miller, Thomas W. Rioux, and Vivek S. Savur, "The TEXAS Model for 
Intersection Traffic - User's Guide," Research Report No. 184-3, Center 
for Highway Research, The University of Texas at Austin, July 1977. 

27. Lee, Clyde E., Vivek S. Savur, and Glenn E. Grayson, "Application of 
the TEXAS Model for Analysis of Intersection Capacity and Evaluation of 
Traffic Control Warrants," Research Report 184-4F, Center for Highway 
Research, The University of Texas at Austin. 

28. Urban, Charles M. and Karl J. Springer, 
Heavy-Duty Vehicles, Southwestern Research 
Texas, May 1976. 

Study of Emissions From 
Institute, San Antonio, 



159 

29. Ingalls, Melvin N. and Karl J. Springer, Summary and Co~arison of Mass 
Emissions All Gasoline and Diesel Powered Trucks Tested on the San 
Antonio Road Route 1971-1975, Southwestern Research Institute, San 
Antonio, Texas, March 1975. 

30. Springer, Karl J. and Clifford D. Tyree, Exhaust Emissions ___ F_rom 
Gasoline-Powe.~r~e_d ____ V_e~h_i~c~1_e_s~_A_b_o_v_e~_6~,O~O_O ___ L~b_.-=_G __ r_o_s_s ___ Veh~cle ____ Weight, 
Southwestern Research Institute, San Antonio, Texas. 

31. Ingalls, Melvin N. and Karl J. Springer, In-Use Heavy-Duty Gasoline 
Truck Emissions, Part I, Mass Emissions From Trucks Operated Over a 
Road Course, Southwestern Research Institute, San Antonio, Texas, 
February 1973. 

32. Urban, Charles M. and Karl J. Springer, 13-Mode Diesel Emissions Test 
Results on 12 Trucks, Southwestern Research Institute, San Antonio, 
Texas, FebruarYl976--.--

33. Ingalls, Melvin N. and Robert L. Mason, Heavy-Du~y Fuel Econo~~ 

Program Phase I, Specific Analysis of Certain Existing Data, 
Southwestern Research Institute, San Antonio, Texas, EPA-460/3-77-001, 
January 1977. 

34. Urban, Charles M. and Karl J. Springer, Heavy-Duty Fuel Economy 
Program Phase 2, ~valuation of Emission Contro~ ____ ~echn~logy 
Approache~, Southwestern Research Institute, San Antonio, Texas, 
EPA-460/3-77-010, July 1977. 

35. Urban, Charles M., Heavy-Duty Fuel Economy Program - Phase 3, Transie~~ 
Cycle Evaluations of the Advanced Emissions Control Techno~ogy Engine, 
Southwestern Research Institute, San Antonio, Texas, EPA-460/3-78-00S, 
May 1978. 

36. Wu, Hsin Hsing, "Modeling Heavy-Duty Gasoline Vehicle Emissions and 
Fuel Consumption," Master's Thesis, College of Engineering, Department 
of Civil Engineering, The University of Texas at Austin, August 1980. 

37. Athalye, Pramod, "Modeling Heavy-Duty Diesel Vehicles Emissions and 
Fuel Consumption," Master's Thesis, College of Engineering, Department 
of Civil Engineering, The University of Texas at Austin, August 1980. 

38. Simeonidis, Charalambos, "Emissions and Fuel Consumption as Functions 
of Vehicle Speed and Acceleration," Master's Thesis, College of 
Engineering, Department of Civil Engineering, The University of Texas 
at Austin, December 1981. 

39. Chang, Man-Feng and Robert Herman, Trip Time - Stop Time and Fuel 
Consumption Characteristics in Cities, GMR-3089, September 1979. 

40. Highway Research Board, Highway Capacity Manual, Special Report 87, 
1965. 

41. Federal Highway Administration, Traffic Control System Handboo~, 1976. 



160 

42. Federal Highway Administration, Manual on Uniform Traffic Control 
Devices, 1971. 

43. Institute of Traffic Engineers, Transportation and Traffic Engineerin~ 

Handbook, 1976. 

44. Federal Highway Administration, "Analysis of Capacity at Signalized 
Intersections," Public Roads, Vol 34, No's 9 and 10, August and October 
1976. 

45. Parsonson, Peter S., et al., "Small-Area Detection at 
Approaches," ITE Southern Section Technical Report 
Committee 18, Traffic Engineering, February 1974. 

Intersection 
by Technical 

46. Pignataro, Louis J., Traffic Engineering, Theory 
Prentice-Hall, 1973. 

and Practice, 

47. Webster, F. V. and B.M. Cobbe, "Traffic Signals," Road Research 
Technical Paper No. 56, Her Majesty's Stationery Office, 1976. 

48. Motor Vehicle Manufacturers Association of 
Motor Vehicle Facts and Figures, 1980. 

the United States, MVMA: 

49. Lin, Han-Jei, "A Simulation Study of Left-Turn Operations at Signalized 
Intersections," Ph.D. Dissertation, College of Engineering, Department 
of Civil Engineering, The University of Texas at Austin, December 1982. 

50. Hicks, Charles R., Fundamental Concepts in the Design of Ex~eriments, 

Holt, Rinehart and Winston, 1973. 

51. Box, George E., William G. Hunter, and J. Stuart Hunter, Statistics for 
Experiments, An Introduction to Design, Data An~lys~';n(r--Model 
Building, Wiley, N.Y., 1978. 

52. Anderson, V.L. and R.A. Mclean, Design of Experi~en~~? A Realistic 
Approach, Marcel Dekker, N.Y., 1974. 

53. Conner, W.S. and Shirley Young, "Fractional Factorial Designs for 
Experiments With Factors at Two and Three Levels," Applied Mathematical 
Series, 58, National Bureau of Standards, 1960. 

54. Conner, W.S. and Marvin Zelen, "Fractional Factorial Experiment Designs 
for Factors at Three Levels," ~lied Mathematical Series 54, National 
Bureau of Standards, 1959. 

55. Mihram, G.A., "Blocking in Similar Experimental Designs," Journal of 
Statistical Computation and Simulation, Vol. 3, 1974, pp. 29-~------

56. Conway, R.W., "Some Tactical Problems in 
Management Science, October 1963, pp. 47-61. 

Digital Simulation," 



161 

57. John, Peter W.M., Statistical Design and Analysis of Ex~eriments, The 
MacMillan Company, 1971. 

n m 
58. Margolin, Barry H., "Systematic Methods for Analyzing 2 3 Factorial 

Experiments with Applications," Technometric~, May 1967, pp. 245-259. 

59. Wilson, James, "Variance 
Queueing Networks," Ph.D. 
1979. 

Reduction Techniques for the Simulation of 
Dissertation, Purdue University, December 

60. Jucker, James V., "Policy - Comparison Simulation Experiments: Design 
and Analysis," Decision Sciences, 1975. 

61. Wright, R.D. and T.E. Ramsey, Jr., "On the Effectiveness of Common 
Random Numbers," 1!<!.nagement Science, July 1979. 

62. Schruben, Lee, W. and Barry H. Margolin, "Pseudorandom Number 
Assignment in Statistically Designed Simulation Distribution Sampling 
Experiments," Journal of the American Statistical Associatio~, 

September 1978. 

63. Gerlough, Daniel L. and J. Huber Matthew, "Traffic Flow Theory: A 
Monograph," TRB Special Report 165, 1975, pp. 87-108. 

64. Copeland, Charlie R., Jr., 
Estimates of Vehicular 
Engineering, Department of 
at Austin, May 1980. 

"Modifications of the TEXAS Model to Include 
Emissions," Master's Thesis, College of 

Civil Engineering, The University of Texas 

65. Wilson, James R. and A. Alan B. Pritsker, "A Survey of Research on the 
Simulation Startup Problem, Simulation, Vol. 31, No.2, August 1978, 
pp. 55-58. 

66. Wilson, James R. and A. Alan B. Pritsker, "Evaluation of 
Policies in Simulation Experiments," Simulation, Vol. 31, 
September 1978, pp. 79-89. ------

67. Winer, B.J., Statistical 
McGraw-Hill, 1962. 

PrinciEles _____ i_n ____ E_x~p_e __ rimen~al 

Startup 
No.3, 

Design, 

68. Huitema, Bradley E., The Analysis of Covariance and Alterna~iv~~, John 
Wiley and Sons, 1980. 

69. Federal Register, Volume 42, No. 174, September 8, 1977. 

70. Buckley, Frank T., Jr., et. a1., "Analysis of Coast-Down Data to Access 
Aerodynamic Drag Reduction on Full-Scale Tractor-Trailer Trucks in 
Windy Environments," Mechanical Engineering Department, University of 
Maryland, Society of Automotive Engineers Transactions, Section 4,c 
Report No. 760850, 1976. 

71. Walston, W.H., Jr., et. a1., "Test Procedures for the Evaluation of 
Aerodynamic Drag on Full-Scale Vehicles in Windy Environments," SAE 
Paper No. 760106, February 1976. 



162 

72. Storment, John O. and Springer, Karl J., "A Surveillance Study of Smoke 
from Heavy-Duty Diesel-Powered Vehicles Southwestern U.S.A.," Southwest 
Research Institute, San Antonio, Texas, Contract No. ERS 70-109, EPA, 
June 1973. 

73. MVMA Motor Vehicle Facts and Figures '81, page 13, Motor Vehicle 
Manufacturers Association of the United States, Inc., 1980. 

74. Kim, Jae-On and Kohout, Frank J., "Analysis of Variance and 
Covariance," Statistical Package for the Social Sciences, pp. 398-433, 
Second Edition, McGraw-Hill Book Company, 1975. 

75. Kim, Jae-On and Kohout, Frank J., "Multiple Regression Analysis," 
Statisticsl Package for the Social Sciences, pp. 320-367, Second 
Edition, McGraw-Hill Book Company, 1975. 



APPENDIX A 

CONFIGURATIONS OF THE NINE SELECTED INTERSECTION GEOMETRIES 
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Vehicular paths within the intersection and allowed directional movements on 
each lane for various intersection sizes. 
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Overall 7 x 4 Intersection 
with SOO-foot Approaches 



APPENDIX B 

RESULTS OF TWO-STAGE REGRESSION WITH LINEAR-DEPENDENT VARIABLES 
FOR THE FIFTY-EIGHT RESPONSES IN THE MAJOR EXPERIMENT 
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TABLE 8-1. RESULTS OF twO-STAG!! REGRESSION Win! LlIlUll-DEPEIllENT VAlUABLES FOR TIlE FIFTY-EIGHT RESPONSES IN TIlE MAJOR EXPERIMENT 

AVERAGE tarAL DELAY ON HII()!t STREET 
RESPONSE 7 8 9 10 

AVERAGE LEFT TURN R. TURN STRAIGHT 
ATIlS2 ATIlS2L ATOS2R ATOS2S 

FIRST-STAG!! REGRESSION 
SS TOTAL 100282.6 553862.4 88570.1 
G\WfI) MEAIf 22.6485 32.4995 22.6638 

Bl(GT) -.1762 -.5367 .1035 
B2(RT) 1.0906 1.2923 .9444 
B3(RTl) .0250 .0185 .0193 
B4(GT2) -.0092 .0255 -.0160 

R2 .3867 .0947 .3448 
ss TOTAL*(1-R2) 61503.3 501411.6 58031.1 

SEOOND-STAG!! lIEGII!SSION (AlIeNA OF ADJUSTED DATA) 
SS OF AD.! DATA 61526.6 501150.1 57975.8 
SS(0.999,~) +D.F •• 4363 34 .6485 14 .5109 39 
SS(0.99,O.999)+D.F •• 0492 21 .0479 13 .0200 9 
SS(0.95,O.99) +D.F •• 0221 17 .0256 11 .0205 17 
SS(0.90,O.95) +D.F •• 0060 7 .0164 12 .0120 15 

, SS(0.75,O.90) +D.F •• 0154 29 .0302 34 .0110 24 
SS(0.,O.75) +D.F •• 0077 92 .0105116 .0097 96 
VAR REOOCED +D.F •• 0006 2 .0004 2 .0010 2 
ss ERR(O/O) +D.F •• 0760 279 .1258 279 .0701 279 
SS ERR TOTAL 7633.9 6964 7.6 6203.6 

H.S. ERROR 27.4 249.6 22.2 
HEASURES OF PREDIcrABIUTY 
R2+SS(0.999,~) .8230 

S.E./MEAIf .2310 
.7432 
.4862 

.8557 

.2081 

98650.2 
21.8424 
-.1054 
1.0595 

.0270 
-.0131 

.3829 
60877 .0 

60842.9 
.4425 39 
.0358 14 
.0292 21 
.0093 10 
.0137 26 
.0064 90 
.0009 2 
.0793 279 

7818.9 
28.0 

.8254 

.2424 

AVERAGE STOP DELAY ON KlI«JR STREET 
11 12 13 14 

AVERAGE LEFT TURN R. TURN STRAIGHT 
ASDS2 ASDS2L ASDS2R ASDS2S 

30136.9 
12.0764 
-.2524 

.6905 

.0157 

.0009 

.5278 
14230.7 

14196.6 
.2802 26 
.0414 18 
.0357 24 
.0136 15 
.0157 29 
.0064 88 
.0006 2 
.0786 279 

2364.7 
8.5 

.8080 

.2411 

368645.6 
24.3152 
-.5315 
1.0867 

.0122 

.0296 

.1029 
330712.0 

330604.1 
.5336 8 
.0739 15 
.0398 12 
.0204 11 
.0472 42 
.0146 112 
.0004 2 
.1672 279 

61624.1 
220.9 

.6365 

.6112 

16834.7 
8.7864 
-.0497 

.5272 

.1000 
-.0035 

.5212 
8060.5 

8035.3 
.2636 22 
.0295 10 
.0339 19 
.0148 14 
.0292 44 
.0102 91 
.0015 2 
.0961 279 

1613.1 
5.8 

.7848 

.2737 

28328.6 
11. 7298 
-.1947 

.6640 

.0174 
-.0027 

.5261 
13424.9 

13429.2 
.2753 31 
.0456 18 
.0335 23 
.0144 15 
.0151 26 
.0045 87 
.0012 2 
.0843 279 

2388.2 
8.6 

.8014 

.2494 

AVERAGE QUEUE / KlNOR 
15 16 

APPROACH L-T LANE 
AGQS2 AGQS2B 

1072.7 
1.9456 

.0264 

.1001 

.0016 
-.0019 

.3334 
715.1 

720.6 
.4243 22 
.0517 16 
.0317 17 
.0193 16 
.0231 35 
.0089 94 
.0042 2 
.1034 279 

111. 7 
.4 

.7577 

.3252 

22.0 
.0766 

-.0061 
.0036 
.0001 
.0002 
.0560 

20.8 

21.0 
.7413 26 
.0302 11 
.0336 20 
.0205 19 
.0250 38 
.0125 86 
.0070 2 
.0908 279 

.7973 
1.0607 

2.0 
.0 

IWClHtll QUEUE/HINOR AVERAGE TOTAL IELAY ON MAlOR STREET AVERAGE STOP DELAY ON MAlOR STREET 
RESPONSE 17 18 27 28 29 30 

APPROACH L-T LANE A VERM2 LEFT TURN R. TURN STRAIGHT 
MXQS2 HXQS2B ATOSI ATIlS1L ATOS1R AIDS IS 

FIRST-STAG!! REGRESSION 
SS TOTAL 6539.0 491.6 82155.9 
G\WfI) MEAIf 6.9222 .4527 20.6040 

Bl(GT) .0906 -.0176 -.0155 
B2(RT) .2306 .0067 .8543 
B3(RTl) .0037 - .0001 - .0025 
B4(GT2) -.0050 .0005 -.0100 

R2 .3210 .0174 .2552 
ss TOTAL*(1-R2) 4440.0 483.0 61189.7 

SECOND-STIoCE REGRESSION (ANrNA OF ADJUSTED DATA) 
SS OF AD.! DATA 4430.0 481.9 61128.6 

SS(0.999,~) +D.F •• 5184 33 .8175 14 .6102 53 
SS(O.99,O.999)+D.F •• 0281 12 .0234 10 .0298 17 
SS(0.95,O.99) +D.F •• 0252 20 .0145 10 .0189 18 
SS(0.90,O.95) +D.F •• 0154 17 .0167 19 .0098 15 
SS[0.75,O.90) +D.F •• 0138 26 .0209 38 .0136 32 
SS(O. ,0.75) +D.F •• 0018 92 .0094 109 .0041 65 
VAR REOOCED +D.F •• 0002 2 .0025 2 .0003 2 
ss ERR(O/O) +D.F •• 0761 279 .0777 279 .0581 279 
SS ERR TOTAL 496.5 38.1 4769.3 

H.S. ERROR 1.8 .1 17.1 
MEASURES OF PREDICTABIUTY 
R2+SS(0.999,~) .8394 

S.E./HEAN .1927 
.8349 
.8163 

.8654 

.2007 

447057.2 
30.1000 

.0796 

.9663 

.0225 

.0243 

.0701 
415718.5 

415584.1 
.5756 7 
.0526 10 
.0363 13 
.0333 17 
.0411 34 
.0204 119 
.0042 2 
.1664 279 

74385.0 
266.6 

.6457 

.5425 

69574.3 
20.6633 

.1755 

.7490 
-.0045 
-.0166 

.2635 
51241.5 

51196.3 
.5852 47 
.0329 18 
.0272 22 
.0147 19 
.0103 22 
.0006 72 
.0002 2 
.0654 279 

4543.5 
16.3 

.8487 

.1953 

83156.1 
20.0599 

.0252 

.8325 
-.0035 
-.0120 

.2431 
62940.8 

62938.2 
.6160 50 
.0291 16 
.0227 21 
.0121 18 
.0117 29 
.0060 66 
.0005 2 
.0588 279 

4893.3 
17.5 

.8591 

.2088 

31 32 33 
AVERAGE LEFT TURN R. TURN 

ASDSI ASDS1L ASDS1R 

17201.6 
10.7752 
-.1620 

.5604 

.0029 
-.0011 

.5363 
7976.4 

7950.8 
.3394 52 
.0257 17 
.0240 26 
.0086 15 
.0100 27 
.0037 63 
.0007 2 
.0516 279 

885.2 
3.2 

.8757 

.1653 

336415.8 
24.8623 

.1333 

.8659 

.0254 

.0293 

.0826 
308627.8 

308583.5 
.5462 9 
.0210 4 
.0561 17 
.0328 15 
.0409 JJ 
.0283 122 
.0055 2 
.1866 279 

62751.9 
224.9 

.6288 

.6032 

12727.1 
8.1241 
-.0223 

.4488 

.0004 
-.0044 

.4572 
6908.3 

6890.4 
.3094 26 
.0372 12 
.0541 32 
.0123 10 
.0214 29 
.0078 91 

o 2 
.1006 279 

1276.8 
4.6 

.7666 

.2633 

34 
STRAIGHT 

ASDS1S 

16122.4 
10.4941 
-.1292 

.5389 

.0019 
-.0030 

.5233 
7685.6 

7666.4 
.3426 49 
.0376 24 
.0211 23 
.0071 12 
.0096 26 
.0061 66 
.0008 2 
.0518 279 

832.4 
3.0 

.8659 

.1646 

AVERAGE AIID HAXIMUH QUEUE ON MAJOR STREET AVERAGE DELAY IN INrERSECTlON 
RESPONSE 35 36 37 38 

APPROACH L-T LANE APPROACH L-T LANE 
AGQS 1 AGQS 1 B HXQS 1 HXQS lB 

FIRST-STAG!! REGRESSION 
SS TOTAL 814.0 29.9 3817.4 
GRAND MEAN 1.6746 .1370 6.0401 

Bl(GT) .0333 - .0091 .0963 
B2(RT) .0792 .0064 .1736 
B3(RTl) .0003 -{) -.0003 
B4(GT2) -.0012 .0003 -.0032 

R2 .2924.0946.3298 
ss TOTAL*(1-R2) 576.0 27.1 2558.4 

SEOOND-STAG!! REGRESSION (AlIeNA OF ADJUSTED DATA) 
SS OF AD.! DATA 570.6 27.5 2558.0 
SS(0.999,~) +D.F •• 5571 61 .6485 13 .5392 44 
SS[0.99,O.999)+D.F •• 0377 21 .0448 11 .0177 10 
SS[0.95,O.99) +D.F •• 0188 18 .0320 15 .0273 26 
SS(0.90,O.95) +D.F •• 0116 17 .0211 15 .0085 13 
SS(0.75,O.90) +D.F •• 0123 31 .0326 39 .0152 38 
SS(0.,O.75) +D.F •• 0104 52 .0041 107 .0049 69 
VAR REOOCED +D.F •• 0012 2 .0001 2 .0003 2 
ss ERR(O/O) +D.F •• 0585 279 .1222 279 .0571 279 
SS ERR TOTAL 47.2 3.7 218.2 

H.S. ERROR .2.0.8 
MEASURES OF PREDICTABILITY 
R2+SS[0.999,~) .8495 .7431 .8690 

S.E./MEAN .2456 .8406 .1464 

659.9 
.8498 

-.0324 
.0191 

-.0001 
.0004 
.0504 
626.6 

626.7 
.8136 18 
.0126 6 
.0129 10 
.0077 10 
.0206 42 
.0123 114 
.0001 2 
.0698 279 

.8640 

.4778 

46.0 
.2 

RESPONSE 1 2 
tarAL DELAY STOP DELAY 

ATOINT ASDINT 
FIRST-STIoCE REGRESS ION 

SS TOTAL 20278.5 3324.1 
G\WfI) MEAN 20.8200 10.7300 

Bl(GT) .3900 .1900 
B2(RT) .4600 .2100 
B3(RTl) -0 0 
B4(GT2) - .0100 -{) 

R2 .2900 .4000 
ss TOTAL*(1-R2) 14397.7 1994.5 

SECOND-STAG!! REGRESSION (ANrNA OF ADJUSTED DATA) 
SS OF AD.! DATA 14495.6 1994.5 

SS(0.999,O) .4719 .3853 
SS(0.99,O.999) .0825 .0533 
SS(0.95,O.99) .0548 .0384 
SS(0.90,O.95) .0162 .0278 
SS[0.75,0.90) .0264 .0363 
SS(O. ,0.75) .0327 .0343 
VAR REDUCED 0 .0001 
ss ERR(O/O) .0255 .0245 
SS ERR TOTAL 516.9 81.4 

H.S. ERROR 14.4 2.3 
MEASURES OF PREDIcrABILITY 
R2+SS( 0.999,0) .7619 .7853 

S.E./HEAN .1820 .1402 
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TAIU I-I. ICORTINUED) 

TOTAL EMI55[OR5 0' CO 
IUPORSE 47 19 

I. PIOPEI II/MIROI 
COIRTP COIS2 

'IIST-STAGI IIGIIS510R 
55 TOTAL SlO.1 
GIARD MEAR 2.S)86 wm :8m :mm ::8881 

12 a 
55 TOTAL.II-12) 520.1 

SECORD-STAGE IIGIESSIOR IAROVA 
51 0' ADJ DATA 519.2 55 0.999 -) .9l46 

55 0.99.6.991) .0095 
55 0.95.0.99 .0094 
55 0.90.0.95 .0116 

;~ 8::~:95tO :81Jl 
VAl IEDUCED .0002 
55 UIIO/O) .0088 
55 Ell TOTAL 4.5764 

M.S. UIOI .1271 

M~t~~;fg.~;9~!~DICTAI~~\!1 
S.E.'MEAR .1256 

1486 .0 
2.7720 

.0553 
• 0412 
.00 12 

- .00 19 
.1100 
Il22.5 

0' Af~WID 
.S194 
.OOSO 
· a 116 
.0046 
.0059 
.00 71 
.0002 
· a ll2 

49.35S4 
I .l71 I 

.9294 

.4224 

TOTAL EMISSIOR5 0' NC 
IEHonE 48 2 a 

I. ,"OPEl II/MIROI 
HCIRTP MCIS2 

'liST-STAGE IIGIE5510R 
55 TOTAL 4789l.l 
GIARD MUR 45. 7200 

:m~l :8m :mm -'0'~8 
12 0 

55 TOTAL·U-Ill 4789I.l 
SECORD-STAGE IEGI15510R IAROYA 

S[ 0' ADJ DATA 47658.6 
~~ 8:;;~6~~99) :~~A: 
55 0.95.0.99! .0028 
55 0.90.0.95 .0026 
55 0.75.0.90 .0041 
55 O .• 0.75) .0091 
VA lEDUC ED .0001 
55 E1I(1/0) .0029 
S!UITOTAL Il7.2 

M.S. EIIOI l.8 

M~t~~~f~.~;9~!~DICTAI~~ITl 
S.!o'MEU .0411 

66790l.l 
7l. 1500 

1.5700 
I .4100 

.0400 
-.0500 

.2l00 
514285.5 

0' ADJUSTED 
515"1.~ 

• 7 I SO 
.0090 
.0068 
.0020 
.006l 
.0015 
• 000 I 
.0291 

19411. S 
519 • I 

.9450 

.1171 

)9 
III MAJOI 
COISI 

ISOLI 
2.S53) 

.0646 

. a l62 

.0000 
- • 00 18 

.1100 
DATip9.5 

Illl. 7 
• S267 
.0074 
.0069 
.0066 
.0059 
.00 79 
.000 I 
· 0285 

42.91l9 
1. 1921 

.936 7 

.Ull 

40 
II/MAJOI 

MCISI 

620728.1 
76.S700 
I. S100 
1.1100 

a 
-.0100 

.2400 
471 71l.1 

DATA) Jm91 •
4 

· ala I 
.0086 
.0041 
.0040 
.0001 
.0001 
.01lS 

11101.2 
171 . I 

.950S 

.1120 

TOTAL EMISSIORS 0' ROX 
lESPORS! ., 21 

I. PIOPII II/MIROI 
ROIRTP ROIS2 

'liST-STAGE IEGIESSIOR 
"' II/MAJ?' 

MOl5 I 

55 TOTAL 571116.~ 1911118.1 22H101.9 
CIUMh "', .. " I'"~ 7~nn 1-'1" q?nn 1111' flnnn 

wm ::m& 
I l llT2) - .0200 
1'~1Tl\ -.0 20S 

55 TOTAL.(\-Ill 171116.6 
SECOMD-StACE RtCRESSION (AMOYA 

55 0' ADJ DATA 171111.4 
55\0 999 ~) .9862 
55 0:99.6.99i) .0007 

~~ ~:;U:~~ :m~ 
55 0.71.0.90 .00ll 
551 .• 0.71) .0046 

;~"E'lrg9g~ED .001~ 
55 Ell TOTAL 870.1 

M.S. UIOI 2'.2 
MEASUIES Of PIEDICTAIILITY 
12>55(0.999 •• ) .9862 

S.E.'MEAR .0101 

2.7100 
.7900 
.0400 -:ms 

"0116) .6 
or A.DJUSTED 

1707880.1 
.8101 
.00,. 
· 00') 
.0021 
.00'2 
.0000 
.0001 
.0195 

18191.8 
1060.9 

.9601 

.1928 

1. 0200 
.6500 
.0100 

-:H8S 
1976169.7 
DA. TA.) 
1968 157.0 
.8.14 
.OOSI 
.00'0 
.0022 
.002' 
.0069 

o 
· a 119 

11806.' 
99'.6 

.9614 
· I 7 II 

TOTAL 'UEL CORSUMPTIOR 
10 22 '2 

II/MAJOI 
"ISI 

IESPOM$! 
I. PIOPEI II/RIROI 

"UTP FPIS2 

11010.1 
10."69 

.1190 
• 1119 
.0045 

-.0060 
.llOO 
8491.2 

0' A~JUSTED 
8100.8 

.7116 

.0069 

.0016 

.00 17 

.00 17 

.0016 

.0002 

.0187 
201.8124 

1.1181 

.9616 

.21 ,. 

11210.0 
II.S726 

.2971 

.0884 

.000 7 
-.0062 

~m~, 
DATA ) 

8161.1 
.71" 
.0080 
• DOl 7 
.0022 
.0027 
.0056 
.0001 
.0112 
147.8064 

4. 1017 

.9641 

. (107 

2 ) 
ai/MIRa' 

COOS2 

92.' 
• S911 

-.OOOS 
-.OOlO 
-.0001 

.000 I 
o 

92.4 

92.0 
.671 ) 
.01)) 
.Olll 
.0107 
.0168 
.0190 
.0014 
.IS44 

17. 0104 
.47 1I 

.671l 

.7719 

24 
Ol/MIROI 

MCOS2 

1902505 
21.2600 

.6000 
-.1800 

a 
-0 

.2600 
28878.9 

28Ul.l 
.6994 
.0022 
.0011 
.0024 
.0049 
.0010 
.0001 
.Olll 

10 71.4 
29.8 

.9194 

.2162 

41 
Ol/MAJOI 

COOSI 

127.9 
.9854 
.0004 

•• 0072 
.0002 

-.0002 
.0100 

126 .6 

126 .4 
.7241 
.0141 
.0lOS 
.01l6 
· alaS · a 214 
.0001 
.1264 

16.1617 
.4490 

.7l41 

.6800 

.. 
Ol/MAJOI 

MCOSI 

50148.0 
10.0100 

.7400 
- .2000 

.0100 
-.0100 

.2900 
16102.1 

16141 .4 
.6677 
.0051 
• 00'8 
.00'6 
.00lS 
.000. 
.0001 
.Olll 

1175. 7 
11.7 

.91 " .1902 

41 
OR/MAJOI 

ROOSI 

'0462l.0 6110'1.2 
Q'.nnfl 101."'"1) 

1.3500 
-.6800 

.0200 

-:H8S 
352022.0 

351291.2 
.8019 
.0054 
.00.0 
.0024 
.0067 
.0100 
. 000 I 
. a 191 

16000.1 
"""'.5 

.9119 

.2261 

26 
OI/MIROI 
"o52 

1679.1 
I.H81 

.1110 
-.0'06 

.00 II 
- . 00 II 

.2900 
1192.5 

1186.1 
.6842 
.0017 
.0014 
.0014 
.0021 
.00 \8 
.0001 
.0 129 

1l.670C 
.60 19 

.97' 2 

.1186 

I. "00 
-.6100 

.0lOO -:ms 
194267.1 

19'117.7 
.1691 
.001l 
.0011 
.00 17 
.00' 7 
· DOli 
.000' 
.0llO 

11021.0 
." . 1 

• 9191 
• 1967 

'6 
OI/MAJOI 

HaS I 

2 099 .1 
6.1067 

.1179 
-.0402 

.0014 
-.0020 

.1200 
1427.6 

14 14.2 
.6610 
.0019 
.0018 
.0014 
.0020 
.0000 
.000 1 
.009) 

19.1 \41 
. \4 1 2 

.9810 
• II 11 

51 
UT/MIROI 

COIIS2 

IS.7 
• 4l,. 
.0053 
.0060 

-.0000 
-.0002 

.1100 
16.7 

16.7 
.7898 
.0 135 
.01'0 
.0072 
.00 71 
.00S5 
.0001 
.0496 

.9100 

.01lS 

.8998 

.36 75 

52 
UT/MIROI 

MCIIS2 

1655.6 
11. 1800 

• 1100 
.llOO 

-0 
-0 

.1700 
1161.0 

15 74.9 
.5717 
. a I 02 
.0099 
.00'0 
. 00'8 
.00 II 
.0001 
.0278 

157.1 

.9417 

.1868 

'.' 

11 
IIT/MIROI 

'01152 

1911. 0 
I~.~OOO 

.2100 

.1100 
o -:ms 

77 10 . ~ 

7715.2 
.7011 
.0012 
.0108 
.0061 
.0081 
.0060 

o 
.0401 

197 .5 
\I . a 

.9111 

. I 786 

\4 
UT I MIMOI 

"1152 

61 .0 
1.2651 

.0161 

.0192 
a 

-.0004 
.1400 

'O.l 

'0.1 
.6148 
.0060 
.0091 
.0041 
. 00 12 
.0000 
.0004 
.0 21 ~ 

I .1694 
.0180 

.9\48 
.1142 

55 ) 
ItT/MAJOI IRT. SYSTEM 

COIISI corMTT 

16.7 
.4028 
.0061 
.0055 
.0000 

-.0001 
.1100 

I' .6 

14 .1 
.76 7 ~ 
.0142 
· a Il2 
.0066 
.00 96 
· a 112 
.0001 
• 0471 

.7891 

.0219 

.8978 
· J6 75 

9970.1 
15 .00lS 

. I ~68 

.2102 
- . 00 17 
- .0011 

.1100 
8871. 5 

U15 .6 
.8258 
.OOH 
· a III 
.00 71 
· a 12 1 · a I ~4 
.0001 
.00" 

71.9527 
2. 054 2 

.9158 

.0915 

56 4 
IXT/MAJOI IRT. SYstEM 

RCI151 RCIRTT 

'''7.9 
10.1800 

.1400 

. 2100 
-0 

- . a I 00 
.4100 
2948.8 

2917 .9 
.H15 
.0081 
.OOH 
.001~ 
.0019 
.0009 
.0008 
· a 161 

.9625 

.1 .. 2 

80.6 
2 .2 

5084712.1 
410.6700 

6.2400 
7.5800 
-.0200 
-.0900 

.1000 
lH9112.5 

154064'.2 
.650' 
.0120 
.0088 
.0060 
· 0090 
• 008 5 
.0001 
.0052 

l6 550.4 
71 7. I 

.9104 

.0661 

57 I 
IXT/MAJOI IRT. SYSTE~ 

MOlSSt ~O[NtT 

10205.5 2207~"'.7 
17.HOO 10".H~0 

.2000 

.1600 
a 

-Jlgg 
7960.1 

79 79.1 
.7220 
.00 75 
· a 121 
.0029 
· DOS! 
.00 17 
.0002 
.0281 

290.7 
~. I 

.9420 

.1621 

8.2800 
9.1500 
-.1100 
- . 12 00 

• 1100 
19649~ II. 8 

1~66H" .9 
· 8695 
.0066 
· 00. 2 
· 00 21 
.0011 
· 0021 
.0001 
.1021 

''''6.2 
1 1 I 8.2 

.9791 
· 01 11 

18 6 
IIT/MAJOI IMT. SYSTEM 

fFIBSI "I"TT 

16.9 
1.1910 

.0181 

.0179 

.0000 
-.0006 

.1800 
1 I. 1 

15. 1 
.591 I 
.00.1 
.0048 
.00ll 
.0026 
.0000 
.0001 
.0124 

.7019 

.0196 

.9711 

.1116 

108889.0 
69.9496 

.18" 
1.0161 
-.0012 
- .0 107 

7~m~1 
78171.4 

.6979 

.00 71 

.0061 

.0009 

. OOll 

. 0019 
.0001 
.Don 
271.0611 

1. \850 

.97 7 9 

.019> 

WHEIE 1M THE MEADIMGS 0' EMISSIOOS ARD '.UEI~ C .. OMI~UIMO&~~O:PPIOACH 01 
I. PIOPEI , 10TIISECTIOR PIOPII AliA • OUTIOURD APPIOACH ItT 1ST BUCHT 



APPENDIX C 

F-TEST STATISTICS OF SIGNIFICANCE FOR THE FIFTY-EIGHT RESPONSES 
IN THE MAJOR EXPERIMENT 
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TABLE C-I. '-TEST STATISTlCS 'OR EVALUATING SIGNIFICANCE 0' THE 'l,n-ElGHT MAJOR EXPERIMEMT RESPONSES 

USPONSE M llIOR STUET MUOR stREET I1INOR STREET INTERSECTION 
AVERAGE TOTAL DELAY AVERAGE STOP DELAY AVERAGE UD MAIl MUM QUEUE AVERAGE 

7 8 9 10 II 12 I) 14 15 16 17 18 I 2 
AVERAGE LE'T RIGHT STRAI AVERAGE U'T RIGHT STUI APPR L-T APPR L-T TOTAL STOP 

TURN TURN -CRT TURN TURN -GRT -OACU LUE -OACH LAM! DELAY DELAY 
E"ECT ATDSl ATDSlL ATDUR ATDUS ASDSl ASDSlL AlDSlR ASDS 2S AGQS2 AGQUB MXQU MAQSlB ATDUT ASDINT 

SIZE 27 .1 4.4 n.9 25.6 I). ) 4.7 5.8 16.0 7.4 1.5 49.1 2.9 41.0 24.4 LT-LUE ~a:t I1.B 46.7 41.1 )4. ) .8 \8.4 )6.1 lB.5 19),6 70.2 729.2 57.1 U:l CYCLE 7.6 120.4 60. ) 2I.B 4.8 4.8 22 .6 84.6 2.5 100.4 4.5 42.) 
SPLIT 77.5 14.1 112.5 7B .6 27 .4 7.6 )1.5 lB. I 92.7 5.4 107.6 6.2 9.9 14.8 VOL-I 8.1 1.1 27.5 7.4 ),2 2.8 24 .0 2.1 9.4 .2 I).) .) 29.0 8.9 
LT-I .) .6 .4 .2 .4 .4 .9 .2 1.1 ),1 .2 .7 ),6 10.7 

TRUCl-I 0 1.1 .4 
108.3 

.2 1.4 1.2 
2d 

.4 .) .2 .7 2.0 1.1 VOL-2 107.2 14.1 212.1 26.1 7.9 75.8 148.4 4.9 179.5 8.8 n.8 18.0 LT-2 102. 2 519. ) )7 .4 66.7 115.4 )4),6 9.5 60.5 )0. ) III .2 81.9 198.7 14. ) 27.0 TRUCI-2 10.6 1.9 11.8 10.6 6.) 1.5 6.2 6.0 9.5 4.0 9.4 .2 ).) ).) 
SIZE *LT-LANE 1.5 .6 4.4 U 2.. .4 I') 1.) 1.4 1.5 5.4 2.9 21 .2 II. ) 
SIZE * CYCLE ),8 1.7 2.7 ).) 1.1 .0 4.0 2.7 4.5 2.7 1.9 .4 .7 SIZE • SPL IT 7.4 1.5 6.7 8.4 5.0 1.) 2.9 7.1 1.0 .8 6.0 .6 .2 .5 SIZ! * YOL-I 6.0 .4 6.) 7.8 4.4 .9 2.1 7.2 1.1 .9 7.6 1.2 10.9 7.9 S IZ! * LT-' .4 .5 1.1 .4 .6 .7 1.6 .5 .8 1.8 1.1 1.5 .) .5 SIZE *TRUCI-I 1.8 .4 ! .0 2.2 2.7 .) 2.5 ).) .5 12.6 1.0 8.9 .9 1.6 S IZ! * VOL-:Z 4.5 7.9 .9 4.4 ).. 7.4 2.2 ).) 1.5 1.7 6.9 · ) 4.5 LI SIZ! * LT-l 12.6 2.0 14.2 12.1 6.1 2.6 5.4 6.5 6.7 .7 9.0 1.2 2.1 2.) 
SIZ! *YRUCI-2 ),1 .9 2.1 1.6 2.6 .9 .5 ),6 1.4 5.4 2.) 1.5 .4 .6 LT-LUE* CYCLE 7.) .8 9.) 7.0 ).) 1.1 6.2 ).) 1.5 .4 5.6 · ) 1.1 .9 LT-LAME* SPLIT 11.. 7.0 8.7 10.7 12.4 ) .9 6.9 11.0 1.1 6.8 8.6 .1 1.8 ),7 

LT-LANE* VOL-I 7.1 2.) 4.9 7.1 9.6 1.2 2.5 10.0 4.) 17.6 ).9 2.0 8.1 6.4 LT-LA.MI!* L T- [ 1.0 ),4 .4 .9 1.8 ),5 1.0 1.6 4.0 ).0 1.1 .7 2.1 1.1 LT-LAME*TRUCI-I .) :1 .4 • 5 .4 •• .8 .6 1.5 .) d .7 .6 1.1 LT-LAME* VOL-2 ).0 2.0 1.) ).0 2.) 1.2 1.7 1.7 65.4 48.2 ),1 ),6 LT-LAME* LT-2 n.1 6.1 15.4 21.5 17.7 2.4 ),9 17.5 I), 2 1l2.2 )2.1 198.6 ).) ) .9 LT-LAN!*rRUCI- :z .6 1.9 1.2 1.2 .7 2.2 1.9 1.2 1.2 4.0 1.8 .2 .6 .6 CYCLE * SPLIT 4.4 .7 4.4 4.6 ),5 .) ).) ),7 1.1 1.1 2.0 1.4 .4 .8 CYCLE * VOLa' 8.5 1.7 7. ) 7.8 9.8 ),2 4.7 8.8 6.2 1.4 6.2 1.4 .7 1.8 CYCLE * LT-I 4.) 5.7 2.5 1.6 4.4 5.0 2.1 ),0 2.0 2.8 2.4 1.1 ),7 1.6 CYCLE *TRUCI-I 1.6 2.1 .9 1.9 2.) 2.8 .8 2.4 2. ) ),1 2.8 .) .4 .7 
CYCLE * VOLa' 4.0 2.2 7.) 4.5 2.) 2.) 4.4 2.7 6.2 2.2 7.9 1.7 .9 .8 CYCU * LT-2 . ) .5 .2 .4 .4 .5 .2 .5 .9 .6 .2 1.6 .. .9 CYCLE *TRUCI-2 5.6 1.) 4.7 5.4 6.8 1.5 1.8 6.) 1.7 4.7 ),1 1.0 1.6 2.0 SPLIT * VOL-l )4.2 2.5 )7 .9 n.1 22 .6· 1.8 24.8 21. ) 18. ) .) 19.5 1.4 1.7 2.) SPLIT * LT-I .1 .5 1.2 .1 .0 · ) 1.) .0 1.0 1.8 .2 .7 .9 1.) SPLIT *TRUCI-1 1.4 1.4 2.1 1.4 2.5 1.4 2.6 1.1 2.8 ),7 1.2 ).) 4.7 1.8 SPLIT * YOL-2 12.1 1.0 26.4 1),9 2.0 2.2 II. ) 4.2 11. 7 1.5 11.8 1.4 2.8 2.6 SPLIT * LT-2 22 .6 27.4 15.) 16.7 24.) 21.4 9.0 14.8 4.2 7.4 11.1 2.0 6.2 10.) SPLIT *TRUCI-2 2.0 I :i U U IJ 1. 4 1.5 1.7 )J 9.8 U l·5 .6 1.1 VOL-I * LT-I 1.) .2 .5 .9 9.6 · ) .7 2.0 VOL-I *rRUCI-1 .6 .) 1.1 .5 .9 .7 \,4 .7 .6 2.0 .4 .8 .5 .) VOL-I * YOL-2 18.7 1.4 42 .0 19 .9 2.8 2.1 20.4 4.) n.8 4.2 )1.8 2.0 19.5 15 .9 VOL-I * LT-l 17.9 21.7 7.4 15.6 21.9 17.4 1.9 17.0 2.4 7. ) 8.8 1.2 2.1 4.2 VOL-I *YRUCI-2 ),7 .2 2.6 1.9 ).0 .2 2.0 ),4 1.1 1.9 1.8 .8 .4 .) LT-I *TRUCI-l 14.8 4.2 1),1 1),5 12.6 1.4 7.7 10.6 4.1 ),9 7.8 1.4 1.1 4.5 LT-I * YOL-2 ),8 .9 1.6 4.0 ),8 1.0 1.) 4.5 1.6 2.9 1.7 .1 .9 1.8 LT-I * LT-l 1.1 .4 .7 1.) 1.4 .) .5 1.8 1.7 8.9 .9 5.0 .1 . ) LT-I *TRUCI-2 

1:1 d 1:1 I:' 
.7 

~J 1 :l 1 :i 2 :~ U d 1.7 I :Z .8 rRuc'-1 * VOL-:Z 
I:; .5 .6 HHH: !Tk3cl-2 ): 4: d 1. .7 .8 .6 1.2 1.7 4. ). ). 2.7 2.4 2.9 1.5 1.0 1. 2 VOL-2 * LT-l 2.) .8 1.8 6.5 4.0 1.) .9 7.2 2.1 20.8 9.8 11.8 .8 .2 VOL-2 *rRUCI-2 2.2 1.6 2.8 1.9 1.7 1.) 1.9 1.4 2.4 5.6 2.1 1.2 .7 .8 LT-2 *TRUCI-l 1.6 .8 1.5 1.8 2.4 1.1 .7 2.4 2.~ 1.2 1.6 I.~ 1.4 1.5 

RESPONS! AYER~aiO'OTAL DEm
UT MAJOR ITREET MAJOR STRUT 

AVERAGE STOP DEL Y AVERAGE AND MAIl MUM QUEUE 

27 lB 29 )0 )1 II n )4 15 )6 )7 n 
AVERAGE LEPT RIGUT STRAI AVERAGE LE'T IIGnT STRAI APPI L-T APPI L-T 

TUiN TURN -GHT TURN TURN -GHT -OACI LANE -OACU LUE 
EPPECT ATDSI ATDSIL ATDSIR AlDS I S ASDSI AIDS IL AIDS IR AIDS IS AGQSI AGQS18 MIQS1 MAQS I B 

SIZE IlB.8 .6 57 .0 IlL4 49.1 2.8 1),9 61.4 45.0 .5 n.9 .5 
LT-LANE 221.0 6.6 II ).0 225.8 155 .1 .2 )7. ) 175.1 149.1 172.9 196.5 512.8 

CYCLE 76.7 1.6 Ill. ) 69.8 n.4 1.6 62.1 lB.9 141.4 9.7 117.7 14 .2 
SPLIT 56.6 ).8 74.1 51. 5 20.1 ).5 15.9 25.6 91.8 5.5 101.8 7.2 
YOL-I 112.) 6.6 205.8 11I.8 )0.4 1.) 71.8 )7 .0 207.7 9.8 194.4 16.1 
LT-I 29 .4 4)1 .2 5.0 11. 7 78.0 )48 .9 4.2 25.5 9.) 259.7 17.5 596.0 

TlUCI-1 11. 2 .1 10.9 12.5 9.2 0 1.6 8.8 9.0 .2 8.2 1.9 
VOL-2 18.0 .4 n.o 15.6 10.0 .1 )0.5 9.) 29 .1 .9 21.8 2.2 
LT-2 1.2 ),2 1.5 2.5 5.6 1.0 I.) 4.7 6.8 .6 2.8 .8 

TlUCI-2 2.4 1.0 1.1 1.6 2.) .8 1.1 1.0 11.7 .5 1.1 .1 
SIZE *LT-LANE 120.2 2.2 65.2 IlB.4 52.8 1.0 22 .6 61.6 51.6 2.0 58.1 1.8 
SIZ! * CYCLE 1.0 1.1 1.6 1.0 1.6 1.5 .8 2.2 6.) 4.) .6 5.4 
S IZ! * SPLIT 9.1 .1 9.0 -)U 6.7 · ) ),8 8.0 1.7 2.4 4.2 1.6 
S IZ! * VOLa' )4.1 4.4 22.4 18.0 ),0 7.0 14.5 18.2 2.0 24 .2 1.1 
SIZ! * LT-l 2.6 2.0 1.6 2.7 4.2 2.7 .4 4.5 .2 1.6 1.7 1.7 
SIZ! *rRUCI-1 5.1 .4 2.8 5.5 4.) .7 d 5.7 7.9 1.4 1.5 .5 
SIZE * YOL-l 16.6 .7 10.9 17.0 12.7 · ) 14.) 10. ) 1.4 10.1 1.8 
SIZ! * LT-2 4.7 1.) 7.4 5. ) ).8 1.) 1.4 L6 5.1 .6 5.6 .6 
SIZ! *YRUCI-2 2.5 .9 2.1 2.4 2.8 1.0 .4 2.) 9.5 1.4 ).) 1.5 

LT-LAN!* CYCLE 2.0 2.4 4.0 1.9 1.2 1.4 1.0 2.4 6.5 1.6 4.2 1.) 
LT-LAME* SPLIT 17.6 2.) 12.4 16.6 21. 7 1.1 9.7 22.6 1.4 1.5 8.) 2.8 
LT-LA.M!* VOL-l 24.4 1.0 20.2 25 .8 10.1 1.2 6.4 14.1 11.0 24 .5 22 .1 )0.1 
LT-LA.M!* LT-l 14.8 1.9 5.7 14.6 18.4 1.7 1.) 21.1 14.8 66.1 21.6 149.4 
LT-LAME*TRUCI-I 7.4 1.5 5.0 7.2 7.8 1.5 2.4 8.5 9.8 .6 7.2 .9 
LT-LA.ME* VOL-:Z )0.6 1.1 19. ) 29.7 )4.7 .4 7.4 )6.7 24.8 5.) 20.1 2.8 
LY-LA.NE* LT-:Z 1.1 4.2 1.0 2.1 5.1 4.) 2.0 1.) 6.0 .2 1.7 · ) 
LT-LAME*TlUCI-2 1.) 4.) 1.0 1.) 1.0 4.4 .6 .9 7.8 2.0 1.7 .5 

CYCLE * SPLIT 9.4 1.6 9.9 10.4 6.4 1.8 4.5 8.9 10.6 1.1 5.1 I. ) 
CYCLE * VOL-I 2.0 I.) 2.4 2.1 1.2 .9 2.8 1.2 5.8 2.2 1.9 .8 
CYCLE * LT-I 11. 7 2.5 9.9 14.1 6.2 ).7 1.4 7.7 7.2 ).5 7.6 5.0 
CYCLE *TRUCI-I .9 .6 1.0 .8 1.4 .9 .7 .9 1.8 2.1 2.6 2.2 
CYCLE * VOL-:Z 1.9 .2 1.) 1.9 2.7 .9 .4 2.2 1\ .0 1.0 1.4 .9 
CYCLE * LT-2 7.8 2.4 8.1 7.2 5.5 2.8 5.4 4.9 4.) 2.) 1.2 1.) 
CYCLE *TRUCI-:Z 8.1 1.0 6.8 8.6 5.2 1.) 4.) 6.4 6.9 .8 1.8 1.0 
SPLIT * VOL-I 11.) 1.0 22.0 11.9 4.5 1.0 10.6 5.9 14.1 2.1 16.5 1.0 
SPLIT * LT-I 10. ) 5.4 8.9 9.6 10.0 4.5 6.5 8.5 7.7 7.0 5.8 5.8 
SPLIT *TlUCI-1 20.0 1.1 ILl 17.2 10.9 .6 1.8 8.1 10.6 .4 1).0 .6 
SPLIT * VOL-2 16. ) 2.9 \8.5 11. 7 17.6 1.6 12 .8 15.7 9.6 1.) 11.9 2.1 
SPLIT * LT-2 4.9 2.6 4.2 4.6 5.2 2.4 .9 5.2 5.8 .7 1.) .8 
SPLIT *TRUCI-2 2.0 .8 .8 2.2 1.9 .9 .5 4.9 1.0 4.9 1.7 5.8 
VOL-I * LT-I 1.5 1.7 2.1 1.7 7.0 1.9 1.5 1.8 1.9 )8.0 2.7 15.9 
VOL-I *TRUCI-I 5.9 .7 7.8 6.1 1.4 .9 4.7 4.1 1.7 .7 1.5 1.) 
VOL-I * VOL-:Z 20.7 1.) )5 .8 22.4 4.6 1.5 16.1 8.7 48.6 4.5 41.1 4.4 
VOL-I * LT-2 1.4 .4 .4 1.6 1.7 .5 1.0 2.1 7.5 1.5 1.6 .6 
YOL-I *TRUCI-2 1.4 .9 I.) 1.7 1.2 1.1 1.5 1.9 5.2 1.4 1.0 2.7 
LT-I *TRUCI:-I 5.) 1.9 4.2 5.0 6.0 1.8 2.) 4.9 4.1 . ) 1.8 1.4 
LT-I * VOL-:Z 6.) 10.9 5.6 5.7 9.5 10.2 2.5 7.1 2.5 6.9 1.8 5.0 
LT-I * LT-2 .6 1.5 .7 .5 .9 1.7 . ) .5 2.9 .8 .7 · ) 
LT-I *TRUCI-:Z 7.8 1.5 6.0 8.1 4.9 1.8 2.2 6. ) 9.2 .5 7.7 .7 

TRUCI:-I * VOL-:Z 1.0 .4 1.1 2.6 4.5 .4 2.1 1.4 1.4 .8 2.0 .7 
TRUCI-I* LT-2 8.4 2.7 7.4 8.6 7. ) 1.6 5.0 8.4 7.4 1.7 5.7 .8 
TlUC~-I*TRUCI-2 2.4 2.2 1.1 2.6 2.4 1.9 1.2 1.0 2.0 2.1 2.2 1.2 

VOL-:Z * LT-:Z 5.2 .8 1.8 5.6 7.8 1.1 2.4 9.2 6.4 5.5 4.6 1.2 
YOL-2 *TRUC~-2 1.) 1.6 .7 1.0 2.) 1.6 .6 1.4 8.9 .8 

IH 
.4 

LT-2 *TRUCI-2 16.1 ).2 14.9 16.0 7.4 1.7 6.2 7.) 7.4 1.0 2.2 
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TULE C-1. (COlt 110 ED l 

IESPOISE TOTAL EMISSIOn or CO 

1<7 19 I1~~AJOI 2 J I<J 51 55 J 
I. PIOPEI II/MIIOI Ol/MIIOI Ol/MAJOI IlT /MIIOI IlT/MAJOI liT. SYSTEM 

EPPICT COIlTP COIS2 COISI C0052 COOSI COIlS2 COIl S I COIRTT 

SIZE 551.3 J19.2 1<5 J .6 23.0 I J 8.8 .8 17.6 286.5 
LT-LAI! 21.8 21.8 10.0 .1 1<.2 27.8 1<.6 7.0 

CYCLE 21.1 220.9 239.7 .1< 1.5 158 .6 162.1 I J 6.5 
SPLIT 0 219.8 216.3 7.6 7.6 IJ9.7 132.1 l.8 
VOL-I 17.1 JO.5 1<26.1< 1<.2 9.7 17.6 280.6 98.0 
LT-I 1.1 .6 6.1< l.5 1.9 .3 l.2 1.5 

TIUCl-1 622.0 .6 2117.1< 111.1< 1<78.6 0 a51.2 66 J .6 
V OL- 2 23.6 391<.1< 38.5 5.7 1<.3 272.6 2l. 5 105.0 
LT-2 .1 20.8 .3 .3 7. I< 1<.3 .1< 5.1 

TIUCl-2 559.0 1729.5 .2 J 5 7. I 59.8 I I< 7l.0 .1 569.5 
SIZE *LT-LAIE 5.J .6 .6 .1 15. J I.J 5.J .8 
SIZE * CYCLE 1.5 1.2 .5 .9 .7 2.0 .2 .1< 
SIZE * SPLIT .7 2.6 2.9 .6 1<.1 3.2 1<.6 .5 
SIZE * VOL-I .9 .1 9.0 .2 1<.5 .3 1.0 .9 
SIZE * LT-I .1< .6 .9 1.0 1.1< .8 I .2 .1< 
SIZE *TIUCl-1 29.6 1.0 52.9 1.9 H.I< .9 6.7 16.5 
SIZE * VOL-2 2.5 8.5 .7 1.1 I.J .1< 2.J 2.7 
SIZE * LT-2 .2 12.1 2.5 .9 1.0 1.1 l.2 I.J 
SIZE *TIUCl-2 16 .1 29.9 2.5 2.2 2.1< 2.0 2.2 5.7 

L T-LAIE* CYCLE .J 1<.7 3.9 .3 1.5 2.0 1.6 .8 
LT-LAME* SPLIT 1.5 1.9 1.3 2.3 .7 1.0 I.J .8 
LT-LANE* VOL-I 1.1 1.2 1.1 .6 1.0 I.J 7.5 .8 
LT-LANE* LT-I .7 .1< 1<.7 .1< .6 .J 7. J 1.0 
LT-LANE*TIUCl-1 2.6 .9 1.1< .7 1<.5 .5 1.0 .8 
LT-LANE* VOL-2 .7 2.1 1<.7 .0 1.5 2.5 0 1.1 
LT-LANE* LT-2 .6 10.1< .1< .6 I.J 10.1 .1< I .6 
LT-LANE*TIUCl-2 1.1< 2.5 1.2 .3 1.5 1.1 .7 .7 

CYCLE * SPLIT .1< l.5 2.9 1.0 .1< 2.1 1.1< 1.0 
CYCLE * VOL-I .5 1<.6 2. J .9 .8 3.5 1.1< .8 
CYCLE * LT-I 1.2 2.2 2.9 1.1 2.2 .1< .5 2.1 
CYCLE *TIUCl-1 .7 .6 1.5 .2 3.1 1.1< 1.0 I.J 
CYCLE * VOL-2 1.1< 5.6 5.3 .9 1.0 .6 1<.0 1.2 
CYCLE * LT-2 1.0 1.6 1.8 .8 .9 1.1< .J .7 
CYCLE *TIUCl-2 .6 2.6 2.0 .0 1.1< 1.5 .5 I .6 
SPLIT * VOL-I 1.2 16.0 7.2 1.3 2.3 2.0 2.5 I .6 
SPLIT * LT-I 1.9 2. I .6 1.5 1.3 2.0 .7 .7 
SPLIT *TIUCl-1 1.1 1.0 I 1<.3 .5 2.7 .7 1<.6 J.I< 
S PL IT * VOL-2 1.8 11<.9 12.1 .7 .0 1.7 1.7 2.0 
SPLIT * LT-2 .7 2.9 1.1 .9 I .9 1.5 2.J .6 
SPLIT *TIUCl-2 .8 8.1< 1.1 2.2 .3 I<.J 1.1< 2.2 
VOL-I * LT-I 1.1 1<.8 .7 2.5 2.5 1.8 1.5 1.1 
VOL-I *TIUCl-1 6.1< .5 119.6 l.I< 5.6 .2 67.0 11<.1 
VOL-I * VOL-2 1.0 1<1.8 I<6.J .1< 1.5 3.5 ILl< JO. I 
VOL-l * LT-2 .6 1<.9 1.8 .9 1.7 2.0 .1< .8 
VO L-l *TIUCl-2 .J 8.0 I.J .5 .5 3.8 .6 I .7 
LT-I *TIUCl-1 .1< 8.8 1.2 1.1 1.1< l.0 2.2 I .2 
LT-l * VO L-2 .6 2.5 .9 .7 .1< 1.0 .J .8 
LT-l * LT-2 I.J 2.8 2.2 .5 1.6 2.0 2.7 I.J 
LT-I *TIUCl-2 1.1 .3 2.J .2 1<.6 .6 I .7 .8 

nm:f: VO L-2 .7 U U 1.6 2.1< U 7.6 1.6 
LT-2 2.0 2.0 .3 1.0 1.1 

TIUCK-I *TIUCl-2 .9 .5 .9 1.1 l.6 .1 2.8 .8 
VOL-2 * LT-2 .9 l.0 1.1< 1.6 1.0 1.1 1.1 2.0 
VOL-2 *TIUCK-2 6. I ~I<.8 2.1< 7. I l.I< 5".7 2.2 12.1< 
LT-2 *TIUCl-2 .8 .~ 1<.2 .1< 2.6 1.6 l.6 1.0 

IESPONS! TOTAL EMISS lOIS or BC 

p~8PE I I1/~?101 I1;~AJOI OI/~tIOI ol/~Lol nT/~llol 56 I< 
I. nT / MAJOI liT. SYSTEM 

ErFECT 8C I1TP 8C152 BCIS I BCOS2 BCOSI 8CII S2 BcnSI 8C I NTT 

SIZE 1<117. I< 500.6 6J5. 5 1021 • I 737.5 1.9 5.1 1<70.8 
L T-LAIE 127.7 I<l.I< U .1< .3 82. J 11<1<.1< 198.8 J7.5 

CYCLE 172. 9 1<01< • S 579.1 202.8 2 6J .6 5J 5.1< 929 .8 Ul.5 
SPLlT .J I<J8.6 5"2.0 JI< 7.5 1<1<1<.7 '-88.J 817. I< 9.8 
VOL-I 1'-8.1< 5l. 3 101<8.9 6.0 587.8 61.8 1580.9 J I I< .5 
LT-I .9 .6 26.1 22.5 7.6 l.7 11.1 l.0 

TRUC (-I U9.5 .2 769. J 
I<Ji:; 

11<51<.9 .1< 651< .6 231 .8 
VOL-2 151.0 76 J .! 87. 9 Il. 0 910.0 111<.1 J 19. I< 
LT-2 .1 H.J 2.J 13.7 ~U 68.2 .6 12.8 

TIUCl-2 569.2 1<91.5 2.7 120 J .6 1<27.5 2.9 208. J 
S IZ E *LT-LAIE 16.6 1.2 30.9 .6 51.6 I< • 5 1<.2 8.9 
SIZE * CYCLE 5.8 2.0 .9 .8 .5 1.1 2.7 .1< 
S IZ E * SPLIT 1.7 .8 I.J .9 l.0 .1 1.2 .1< 
SIZE * VOL-I J • 5 .2 l.J 1.5 2.1< .1< 9.6 .9 
SIZE * LT-I .5 .5 .1 1.9 l.8 2.7 .7 .1 
SIZE *TIUCl-1 2l.6 .9 1<.8 1.6 J8. J l.I< 6.3 2.8 
SIZE * VOL-2 7.5 ILl< 1.2 52.0 1.6 2.0 2.J l.8 
SIZE * L T- 2 .1 17.9 7. J I .3 .1< 1.6 7.0 2.3 
S IZ E *TlUCl-2 I5.J 6.0 l.9 17. I 1.3 U l.5 1.0 

LT-LAME* CYCLE .6 9. I 5.5 2.1 2. I 5.8 I.J 
LT-LAME* SPLIT 3.9 7.6 6. J 2.2 .8 5.7 6.6 1.2 
L T-LANE* VOL-I I .7 3.8 18.0 .8 18.6 5.7 II. 5 7. I 
LT-LAME* LT-I .5 1.0 1l.5 .7 1.1 1.0 6l.8 1.7 
LT-LAME*TIUCK-I 2.1 .6 I<.J .8 1.6 .8 .9 .7 
LT-LAME* VOL- 2 .5 l.9 21.0 .1 .7 10.9 8.1< l.5 
LT-LANE* LT-2 .8 20.0 1.9 .6. 1.1 "'.0 .6 l.5 
LT-LAIE*TIUCl-2 1.1< 1.5 1.6 .1< 1.5 2.6 I.J .8 

CYCLE * SPLLT .1< 1<.9 10. J .9 I.J 5.8 10.7 .7 
CYCLE * VOL-I ." 6.0 1<.2 • 3 1.2 1<.9 3.6 .1< 
CYCLE * LT-I .7 l.I< 8.8 1.1< 9.1< .7 .9 l.1 
CYCLE *TIUCl-1 .7 1.9 1.1 .1 2.7 l.0 1.8 1.1 
CYCLE * VOL-2 2.1< 11.6 l.0 .5 1.8 1.0 10.9 2.1< 
CYCLE * LT-2 .8 .8 5.1 .1< .7 1.3 .5 .7 
CYCLE *TIUCl-2 .6 1<.0 1<.9 .1< 1.9 1.9 .6 2.2 
SPLLT * VO L-I 1.9 1<6.5 J2.8 1.6 .1< 6.8 5.0 J .0 
SPLIT * LT-I 2.J .6 6.1< 2.2 1.0 .8 1.0 .5 
S P LI T *TIUCl-1 I.J .6 22.1 .7 9.5 1.3 2.3 1<.9 
SPLLT * VO L- 2 l.7 35.9 28.7 .7 .2 I.J 7.5 l.7 
SPLIT * LT-2 1.7 IJ.I< 2. J .7 1.7 1<.9 I<.J 3.6 
SPLLT *TIUCl-2 1.0 1<.9 1.2 .5 .6 2.5 3.1 I.J 
VOL-I * LT-I 1.6 1<.1 1.0 8. I l.0 I.J l.8 1.2 
VOL-I *TIUCI-I 11.0 .1 6l.6 2.5 H.I 2.1 22. 5 10.1 
VOL-I * VOL-2 II. 6 ~ 7. I< 109.5 8.5 19 .8 15.5 55.0 70. J 
VOL-I * LT-2 .J 11.7 l.9 .1< 1.6 l.8 l.J 2.1< 
VOL-I *TIUCl-2 .2 5.6 1.0 .8 .1< . , .5 1.5 
LT-I *TIUCl-1 .7 16.2 5.7 1.1< 1.0 9.1< 5.5 l.0 
LT-I * VOL-2 .3 l.I< _.6 .9 .1 2.0 I.J 1.1 
LT-I * LT-2 1.6 1.0 .7 1.1< 1.8 l.1 6. I .J 
LT-I *TIUCI-2 .7 .5 5.5 ., 2.2 .8 1.1< .3 

TIUCK-I* VOL-2 .6 1.9 6.2 .8 1.7 2.1 2.3 1.1 
TIDCl-l* LT-2 1.7 .9 l.9 .5 .1< 2.2 .8 .8 
TIUCl-1 *TIUCl-2 .9 2.3 1.1< 2.6 3.9 .2 5.7 1.0 

VOL-2 * LT-2 1.3 5.0 2.0 1<.0 6.2 J.8 l.J 1.5 
VOL-2 *TIUCl-2 ILl< 32.0 2.2 9.6 1.9 Il. 5 5.5 9.7 
LT-2 *TIUCl-2 .9 .9 I_.J .5 10.6 1<.2 5.1< l.0 
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S lIE *LT-LAM! 
SUI * CYCLE 
S[ZI * SPLIT 
SIZE * YOL-l 
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LT-LARE* CYCLE 
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LT-LAME* YOL-l 
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L T-LAM!*TIUCl-l 
LT-LAM!* YOL-l 
LT-LAME* LT-l 
L T-LA!f!*TIUCl- 2 

CYCLI * SPLIT 
CYCLI! * YOL-l 
CYCLI * LT-l 
CYCLI *TIUCl"'l 
CYCLE * YOL-l 
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SPLIT *TIUCI.-l 
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LT-Z 
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SIll! *LT-LAIIE 
SUI! * CYCLE 
S[ZE * SPL[T 
S[ZE * YOL-1 
S[ZE * LT-1 
S [ZE *TRUCl-1 
S [ZE * YOL-l 
S[ZE * LT-l 
S [ZE *TIUCr.-l 

LT-LAME* CYCLE 
LT-LAME* SPL[T 
LT-LAME* YOL-1 
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L t-LAME* L T-2 
L t-LAME *tRUCK-l 

CYCLI! * SPL[T 
CYCLE * '10L-l 
CYCLE * LT-l 
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TIUCl-l* YOL-l 
TRUCK-l* LT-2 
TIUCI.-1 *TIUCr.-l 

'10L-2 * LT-l 
YOL-l *TRUCr.-l 
LT-2 *TIUCr.-l 

4. 
[. PIOPI!I 

RO [MTP 

'699 .4 
l.1. I 
I.l. Z 

.7 
Z7 0.6 

.4 
Zl8.l 
Z16.0 

1.4 
Zl •• 6 
118.6 

14.4 
I.Z 
8.7 
1.7 
4.7 
I.l 

.1 
6.' 

.6 
6.0 
Z .1 

.6 
1.7 
.l 
.Z 
.6 
.l 

1.1 
l.0 

.1 
I.l · . · . 4.l 
I.l 
2.6 
3.8 
2.1 
1.1 

.7 
8.8 

18.4 
.8 

1.1 
.1 
.1 
.6 
.l 

I.Z · . 1.7 
2.1 

10.6 
l.7 

10 
[. PIOPEI 

rpulTP 

11I90 .l 

m:t 
186.8 

• Z 716.8 
118.6 

70 7:l 
48.4 
Il.l 
I.l 

ZZ .1 
1.7 

Z 3. Z 
Z8.0 

.l 
ZO .1 · ~ 7. Z 
4.6 

.4 
2.8 

• 8 
.6 
.9 
.1 

1.1 
1.7 · . Z .1 

.7 

.1 
2.9 
2.0 
2.Z 
4.7 
Ll 

.6 
1.4 

16.1 
4l.1 

.7 

.9 

.1 

.1 
1.1 

.7 
1.1 
1.7 
La 
La 

l6.l 
1.6 

TABLE C-I. (CONT[NUED) 

TOTAL I!K[SS tORS or MOl. 

ZI 
[B/K[OOI 

OO[SZ 

1991.1 
11.9 

4Z0 .0 
41l.6 

13. Z 
.6 
.6 

718.Z 
ZO .1 

1748.0 
.4 

1.8 
1.1 

.9 
1.1 

a 
ZZ .8 
8.1 

ZO .l 
4.6 
La 

.8 
I.l 
2.1 
l.6 
7.1 
1.6 
1.1 
1.6 
Ll 
1.8 
7.1 
1.0 
1.1 

11.1 
.8 
.9 

8.4 
3.1 
4.l 
4.0 

.4 
48.1 

2.9 
9.l 

1:\ 
.8 
.6 

1.1 
.1 
.9 

I. Z 
III. 8 

1.9 

[B'AAJOI 
NO IS 1 

Z761.0 
8.4 

410 .l 
488.4 
813.l 

1.6 
Z Il2. Z 

12.1 
Z.4 
2.6 

l2.l 
.1 

1.1 
Z 7.8 

.6 
ZO .l 

.6 
Z .l 
3.8 
2.1 
2.9 
1.8 
l.0 
3.7 
1.8 
I.Z 
1.7 
9. Z 
4.1 

• Z 
.1 

2.Z 
.9 

1.1 
9.Z 
1.8 "7 4.7 
1.8 

.7 
1.0 

1\9 .Z 
60 .4 

2.1 
.4 

I:' I.Z 
2.8 
7.7 

.6 
1.8 

.8 

.9 
1.4 

ZI 
Ol/K[NOI 

NOOSZ 

[OZ8.8 
3.l 

Ja .8 
Ill.l 

1.1 
ZI. 7 
40.7 

117.0 
19.1 

I Zl8.6 
1.1 

.9 
I.Z 
2.7 
1.9 
.l 

12.1 
.7 

Z4.1 
1.1 

.9 

.6 

.1 

.8 

.4 

.l 

.7 
1.1 

.6 

.6 
• Z -.9 
.1 
.4 
.1 
.9 
.6 

1.6 
.8 
• Z 9.9 

I.Z 
Z .9 

.8 
1.6 

.9 
1.0 
1.6 

.4 

.4 

.l 
3.1 
6.8 

17.8 
.4 

TOTAL PUlL CORSOM'T[OR 

ZZ 
la/K[NOR 

rrlSZ 

I Z94.8 

~~U 
82.9 

.4 

.l 
I Z ll. a 

64.1 
660 .l 

I.Z 
1.8 

.9 
• Z .7 
.8 

ll.l 
17.4 

7.1 
9.6 
7.1 
2.7 

.8 · . ".z 
18.9 

1.7 
1.1 
4.9 
l.6 
2.0 

II. 8 · ~ 3.9 
44.7 

.8 

.6 
34 .0 
11.1 
4.9 
4.6 

.1 
104. Z 

9.l 
6.0 

14.7 
2.7 

.7 

.4 
1.9 

.1 
1.8 
\.Z 

43.1 
1.1 

4Z 
la/KAJaR 

HIS I 

I 7Z9.1 

3HJ 
1778. a 

ZO. Z 
I OZ2. 7 
Il4.l 

l.1 
l.4 

Z4.4 
.7 

I.Z 
ZI .1 

.1 
1.9 
1.0 
6.Z 
4.1 
1.0 
6.1 

I7.Z 
I Z.O 

" .4 ZO.O 
1.7 
2.0 
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4.9 
7.8 
1.0 
2.1 
4.4 
4. Z 

l2.4 
1.9 

Z I. 7 
Z I. 9 
2.1 
1.1 

.9 
81.6 

Il6.7 
4.0 

.7 
I.l 
4.6 

.9 
1.6 
6.1 
l.8 
1.6 
1.7 
1.7 

14.9 
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rrosz 

lZlZ .4 

nU 
Z I.l 
4LZ 
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I 04l. Z 
41. 7 

I Z81 .8 
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I.l 
I.l 
Z.7 
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.4 
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I.Z 
ZI.I 
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1.1 

.9 

.1 · . 
• Z .1 
• Z 1.4 
• Z .7 
• Z 1.1 
.l 
.8 

I.Z 
1.6 

.9 
I.Z 
1.0 

.1 
11.9 

1.1 
Z 3. 7 

.9 

.8 
1.4 

.6 
1.1 

• Z .8 
• Z 

l.6 
9.6 

16.8 
.l 

41 Il 
Ol/KAJOI IU/K[NOI 

OOOSI NO[BSZ 

Z IZ I. I 
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IH:: 
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10. Z 

Ill3.l 
2.l 

ll.l 
Z8.1 
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.8 

1.\ 
10 .l 
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.1 
.4 
.4 

1.0 
.6 
.1 

1.0 
1.7 
1.6 

.6 

.1 
1.8 
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1.6 
I. Z 

.1 
1.6 
1.9 

.6 
I.Z 

.4 
I.l 

.4 
4.0 

l7.l 
1.6 
\.1 
\.6 
.l 
.4 
.6 

\.8 
2.1 

.4 
4.0 

I\.I 
\.l 
2.9 

.4 
44 .l 

40 \.4 
347.4 
48.l 

\.1 
1.4 

696.8 
3.0 

8Z9.0 
2.0 

.9 
\.l 
\.7 
\.1 
\.1 
3.4 
\.1 

.7 
• Z 
.1 

2.l 
\.l 

.9 
2.1 

10.9 
.9 

4.8 
.1 

1.6 
.7 

\.7 
I.Z 
\.1 
.6 
.l 
• Z 

2.l 
\.7 
2.8 

.7 

.l 
11.8 
2.7 

.8 
2.Z 

.4 
\.9 

.6 
\.0 
\.1 
1.1 
1.0 

ZO.l 
2.0 
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\,1 
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6. Z 
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14 .9 
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l. PROPEl : lRTElSECT[ON naPER AREA lB: [RBOUND APPIOAC. 01 

0.90 

I. 81 
Z.7Z 

OUTBOUND APPROACH 

0.71 

BU : 1ST BUCUT 

r D[STR[BUT[OR S[CM[r[CANCE LEYEL 

RI!SrORSI!S 
REsrONSES 

0.999 0.99 0.91 

7.40 4.11 
6.68 l.86 

\.l7 
I.lZ 
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APPENDIX D 

PREDICTIVE MODELS OF THE FIFTY-EIGHT RESPONSES OBSERVED 
IN THE MAJOR EXPERIMENT 

Predicted Parameters 

• Delays 

• Queue Lengths 

• Emissions of 

Carbon Monoxide (CO) 
Hydrocarbons (HC) 
Oxides of Nitrogen (NOx) 

• Fuel Consumption 
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TABLE D-l. LEGEND 

Symbol Level for use in Model for the Factor Shown 
in Factor 

Model -1 0 +1 

SIZE Intersection size 4 x 4 6 x 4 6 x 6 

LBAY Presence of left-turn lane None yes, major yes, both 

CYCL Cycle time - 10 seconds optimal cycle + 10 seconds 

GRSl Green ratio to the major street -5% optimal split +5% 

VOLI Lane volume on the major street 300 450 600 

LTNI Left turns from the major street 0% 40% of LT capacity 80% 

TRKI Truck percentage on the major street 0"1 
'" 5% 10% 

VOL2 Lane volume on the minor street 300 450 600 

LTN2 Left turns from the minor street 0% 40% of LT capacity 80% 

TRK2 Truck percentage on the minor street 0% 5% 10% 
- -

NOTES: For the total intersection system and for the intersection proper, GT and RT define the green 
time and the red time on the minor street. 

For all other locations within the intersection system, GT and RT indicate the green time and 
the red time on each street. 

GT2 (GT-35)**2 

RT2 = (RT-35)**2 

Quadratic effects QUADR(SIZE) (3*SIZE**2-2),QUADR«BAY) (3**<BAY**2-2) . . . QUADRATIC 

t-' 

" \.0 
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TAiLE D-1. PIIDICTIVI MODILS or THI UrTf-IIC"T IUPONsn OISElYID IN TRE MAJOI IIPUIMERT 

*1~;I~ACfo~mo 
.191 * SlZI 
.498 * YOLI 
.195 * TlU 
.1~' * QUADI (SlZI) *VOL I 
.110 * LlU*VOLI :m : 3m~UW)*LTRl 

1.011 * VOLI*YOLl 
.11' * L TRI*VOLl 

(~~km~mp-MU~JW -.OOll*lcn - 58.19) 
1.86 * CTCL 
.J6 * LTn 
.'0 IIU*YOLl 

1.01 VOLI*TlII 
." * YOL1*TlU 

(~~~~W1IW'!'U~J9) -.0900*(en 
61.08 * CTCL 

:J:Z~ : ~m 
9.61 * LlAT*VOLl 
8.16 * CIII*TllI 

16 .51 * YOL I*TllI 
1.18 * VOLl*LTRl 

IIITI,UCTION STSTIM -B, + 9.UOO*11T - p) 1~~t~3~lMIR!T~: ~ J9) - .1100*(m 

; 78:2:: mVIISIZI 

+ 15050 * VOLl 
9.81 * Sln*rUADI(LlAY) 
8.19 * ~UAOI SUII*YOLI 
6.U * UADI SIZI *YOLl 

n.o, * OLI*VOLl II." * VOLI*TIl2 

* TOTAL rUIL CONSUMPTION OR T"I INTUSlCTlON SYSTEM 
liS· 69.9496 + .88'·(CT - B) + 1.0568*(IT - B) 

11.18 SIZE 1.51 * LUY 

':22 * ~3kAIIVOLll :U : ~ml(VOLIl 
I.U * SIlI*YOLI I J~ : ~m:~ml)*VOLI 
J~ : m~~aW)*VOLl .18 * CTCL*YOLl 

I:if : 3gtf:~mH;~m I Jt : m~aml )*VOLl 

+ 9." * LlAT 
5.19 *,UADllYOLI! '.78 * UADI YOLl 

10.96 * UADI SlZl *LUT 
1'.59 * In*TllI 
19." * S IU·Tln 
IUl : ml:3mIIVOL1) 

+ 1.51 
1.19 ." 1.01 

* YOLI 
Till 
SlZI*TlIl 

* YOLl*'OL2 

* ~5nAIM~I~L - ~HtI*lc~'~0~5 'T~~f~oiAl!rul! s IiW~0~8M*V~nCi~iH9lIAT .0092*1CT2 - 51.]9) 
Loo * CleL - .~i * 8UADI eyed • L22 * CIS1 :H: m&m:m 

+ 1.01 * YOLI + .14 * QUADI!'OLII '.11 * YOLl 
• It. 11 * Ll'N2 • . n * GUAD. LTIZ) 1.14 * tllt2 
+.18 * OUADIISlZE)*QUUI(CTCL) - 1.5' * SUI*CUI .5' * QUADIISlU)*GIII 
- .U * QUADI(SIU)*YOLI -.11 * QUADIISIZI)*QUADI(TUI) I.ll * Sln*YOLl 
- 1.DJ * SIZI*LT82 -.6] * SlZI*?UAOllLU2) -.n * ¥UADI(S1Z!)*9UADIILTRl) 

IJi : mmm::;~~~~ :.24 ~;~UiD~~m!~w DimNI) : I:b: mHm~l!mil 
1.11 * CYCL*YOLI .60 * QUADIICTCL)*YOLI .96 * CTCL.~,"I 
1.09 * CTCL*YOLl +.14 * jUADI(CYCL)*SUAD&<YIILl) .66 * gUADIICYCLI*TlIl 
Ut : ml:~gg Jl : c~:~;msT\!~5U d~ : ~m~LiW *VOLI 

.98 * CISI*TlIl + 1.51 * ~OLI*YOLl .U * YOLI*QUADRIYOLl) 
1.85 • VOLI*UMl +" * QQADIIYOLI )*LlWl 1.09 * VOLI*Ull 
." * OUADIILnll*TlII +.80" QUAD.(LTWIl*OUADI(TlCl) .11 * LtNI*OUADI\YOL1) 
.11 * tlll*Tlll -.65 • TlKI*QUAO.ITlIl) .59 * QUADI(YOL2 *LTRl 

1:1~ : m:~m~2) 
- 1.41 * SlZE"YOLI 
+.14 * QUADI(SIZI)*QUADI(VOL1) 
- .61 * 9UADI~SIZ£I*TIl2 
: 1:11: ~U91 ~W *CISI 
- .'6 * QUA DR CYCL)*caSI 
- 62 * CfCL*QlADR(LTNI) 
-.15 .. ~UADI CYCL *~UADI(TRI21 
+. JO * UADI CU! * UADR(VOLI 

.4 *IUADI CI II*LTN2 .86 * UADI YOLI .VOLl 

.U * UADI YOLI *Tlll 

.41 * UAOA TIICI *YOL2 

.19 * LU2*TlI2 

* AY!lACI TOTAL DILAT , NUOI STUIT *urT ISICORDI '.OVI18!*ICILET2) 
lES • 1l.Up -.p61*IGT - 15) + 1.291J*IBT - 15) + , I 

UA : ami Sill ; U3: Lml!Clllj 
11.49 * LTMl - 5.01 * ~UADI LUl 

- 58.19) + 'rlB*\GTl - 58.19) 
1.61 * ~UADI LIAJ -
1.16 * UADI VOLI + 
1.18 * U!*CTCL -

1.15 * QUADRISIZI)*VOLl + 1.51 * aUADI SIZE *LTKl 
1.58 * UAY*VOLI + 1.41 * "'''*LT"I 

- I.ll * QUADI(LIATl*LTNt +.94 * QUADIILlAT *QU'DI(TIIl) 
- 1.91 * CICL*QUADt LUI) + 1.19 * aUAD1(CYCL)*LUI 
;·1I9:,~U~DMI~H;¥UAD'(TIl2) : J:U: Lm:ml 

- '69 * LIAY*ClS I 
-.81 .. QUADI(LlAY)*QUADIILUI) 
- 4 01 * CTCL*YIILI 
+.98 .. jUADI(CYCL)*~UADI(T1I1) 
: 1?:~9: gm;mlll*TIll 

*1:;I!A~tmtL+D~~M5!(~~R~IJnl~I~9:mf~T ~1'~yR~S.~I;~~I~W_ n.19) - ',160*(GTl _ 58.19) 
1.16 * SIU 1.JO * LIAT - .61 *IUADI LUTI '.00 * CYCL 

.40 * ~UADI!CTCLI 1.51 * CISI + 1.01 * UADI CISI + 1.19 * YOLI 

." * UADI YOLI 5.1' * VOLl + .14 * UADI VOLl + 1.25 * LtN2 
1.11 * III 1.11 * SIZI*LlAT - 11 * QADR SUI *CYCL +.14 * QUADRISlZU*QUADR(CTCL) 
1.18 * SIU*casl .J6 * QUADI(SIZI)*CIII -.n .. QUAD ISlZ!)*OUADIICISIl - 1.5£ * SIZ!*YOLI 
1.10 * Sln*VOL2 1.85 * SIU*LTRl .6[ * SU!*QUAOICLTN2) -.n * QUADIISIZI).QUADI(LTR2) 
.'5 * ~UADR!S\zII*TlU .11 * LIAT*QUADIICTCL) .81 * QUADRCLlAyj*CYCL - 1.16 * LlAY*CUI .n * UADI LIAY *CISI 1.11 * LIAT*~OLI 2.16 * LlAY*LTM2 .11 * ~UAOR(LlAYI.LtMl 
.99 * YCL*CISI .4' * CYCL*QUADIICI5I) - 1.11 * CTCL*VOLI .61 * UADa(CYCL *YOLI : :a: c~~~;mAL)*TRll U~ : m~:mf :.29 \~U~D~m;~~:a:'mWl) .16 * YCL*tal2 

+.11 * QUADaIGISIl*QUADR(TUIl 1.11 * GISI*VOLl + 1.0' * QUADICcud*vOLl l:%~ 8:~f~Li=~I)*VOLI 
: I:H: ~mmml:~T~~ 1:21: ml:~m : J:H: ml:m~ .81 * YOLI*?UADIIYOLll 

( ) Q ) I I •• 4,~ : QUR!DI~TRLTINll )*TllI 
~ .10 :4iU~DTRm~U:S~tmWI .:3l : ~;m:~ml VOL1) : n : ~m~Tml )*YOLl .66 * lTih*TRll 
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TAiLE D-I. (COHTlMUED) 

10 • ~VllAC. TOTAL DIL~Y , 111_01 'TlEn °STIAIGHT (lECOMDS I VEHICU) 
US, 21.8424 -.IO,,·lcT - lH + 1.0,tS"(ll - n + .0HO·11T1 - S8.19) - .011l"(Ctl 

1.90' sin - .S2." ~UADI!SlZE - 2.U" LlAI 
l:M : ;XU : di: ~ml CYCL : l:~l: C~! VOL2) 

- S8. 19) 

- ::1: 8~:~m:m 
• 1. l' * LTNl 

I. n " TlU + I Ii • SIU'loIAT -.U " gUA )'CYCL 
LS7 :61 • 0iADI(~IU)"Gr51 -.2' * OUAII~(5 ADUGISI) 

=.40 I: 1?U~D=iW~6~?UADR( CYCL) 

.48 J'VOLI -.29 ',"AD. SlU ',UADI TlIO - 1.)4' In .69 LT.l -.)2' UtlR Sill * UADa LtN2) .69 *IU 

.1) *CYC! l. 9 0 LIAY'CIS .71 * U 

.H VOLl 2.88 • LIAY'UM2 .97 * U 

.51 * CISI - .41 OOUADIICtCLt.CISI 1.10· Y 

.79 .61 * CYCLOIUADR LtNII + I.n. 

.80 .67 °IUADI CYCL *TIll -.10 * ~U 

.8' (VOLI) .9S" DADI CISI "vaLl +.)2 * II 
2.1I .IS 0 UADIl GISI *VOL2 + 2.8 • 

I:U : 2:U: o3~t;lo5ll )*L N2 + 1:1:: 
.6) +.78 * QIIADIILTHIJ'OIlADITuu) .78 • 
.70 + 1.10' VOL2*LTM1 .79 * 

11 *lE:V~lAg~lmp ~~k~i_(c~I~O~sP=U:s;~lmT :sm"~s .{omliW _ sa, J9) _ 

.40 - S IU .1S - LIAY .11 *IUA .18 * ~UADR(CYCL) .ao * CISI .41' UA 

.B * UUR(VOLI) 1.61 - VaLl .200 UA 

.41· IllC2 .40 .. SNI.*CRSI .J1. 1% 

.)9 * SIU-VOL2 .H - sln"fTM2 .22 * Sit .n * L8AY*QUADI(CYCL) .40 - ~UADR L8AYI"CYCL .4~ * QUA 

.S1 * LIAY*~TN2 .21 * ~UAOR LIAr *UIl .44 - CIC 
:U : 8~m!mt!:ml dt : cm:mi :.11 ~1~U~D~R~ :n : am~L~W *ml :H : m::~m'(TRlIl dl : m: 

ADR(VOL1) 
(vaLl) 

1.96 * SIZE'LTM2 
1:1l : tm=3m l (CYCLI 

.92 * L'Ctsl 

.61 * DI(CYCL)*VOLI 
-.24 • OUA YGLI*QUAOJ(VOL2) 
• 1.1'· I*VOL[ 
+.24 " QUA I)*OUADI(TUj) 
+ .44 ' lClSlt"LU2 .86 * UADI VOL I "VoU 

.4S" DADR VOLI -un 

.43 * UADR Till -VaLl 

.84 - tTH2*UU 

· - .12 

Ui : m~~~ml) 
1.19 " QUADR(LlAY/*CRSI 
1.54 * L8AY"~UADI LTM21 
1.1) " CYCL" UADO LTIII 
2.64 " CRS I" OLI 
L 11 .. VOL 1*VOL2 
1.11 " QUADI(UII )"tU2 

. 
+.21 

.48 * QUAOR(VOLII*VOL2 • .6) * VOLI"LTMl + .16 - VOLI*TUl 
- qIlADR(LTMIl"QUAOlltlKl) .11 * QIIADR(TRlI)*QUAQR(TRlll '.11 * OUADI(VOL2)"QUADR(TRlll 

16 * IES 
.038 • 

:g1: 
.021 * 
.014 " 
.11 S 
.001 

- .011 
+ .021 
- .014 
•• 031 • 
+ :31: : m~~ I~II'VOL2 
+ .008 • QUAOI(VOLV"Tll1 

.l7 * QU4D8(LBAr) 

:~~: mmml) 
.68 * SIZE"CISI :H : ~m!(~W)"VOLI 
: 22 em'rbUmm~ 
.41 ~UADR LIAY}OLllIl 
.11 UlD. eYCL 'CISI 
.24 UADR eYCL "TIKI 

1.'0 RSI-VOLI 
.B GRst"QUAOR(UI!) 

1.41 • GRS."tTN2 .n ~UAO. VOLII*VOLl 
.24 UAOI VOL 1 -Till 
.lS UI"QUADI(TR~l) 

IIIMOI "LAM! AVC Q (MO. or VEHICLIS) 
- JS) + .IOOI"(RT - lSI •• 0016*(oT2 - sa.191 - .OjI9"(CT2 - ~a.191 

+.4;:1* *cm
y 

; :g21 : tam ; :m : mt 
: :g~~ : m~:~miiCYCL) : :m: "R(slZE)-CrCL ~ :Ai? : m~'(Sm)"GRSI 
- .Ill * SIZE"LTH2 -.048 " OI(SIU)*QUADI(LtR21 - .089 * LlU*QUADR(CYCL) 
- .141 " LlAr"VOLI +.0)) * DR(UAY)"OUADR{VOLI -.049' QUADO(LIAY)*OUADR(LTMIl 
+ .osa * LlU*QUAD.(VO!.l) •• 296 • L AyoLTMl •• 063" UAD.(CYCL)ICUI 
- .090 * QUAD.{etclloVOLI •• 018 • qUAOR(CrcU*QUADI(TUI) + .181 • 
-.0)4 • QllADI(CYCL *QUADI(UUj + .141 • CISI*VOLI •• 061 " - .on " QUADI(GRSI 'QUADR{TIII .180 * CRSI"VOL2 + .011 " 
+ .In * GRSI"TU2 .366' VOU*VOL2 + .019 * 

~ :m : 4g~~:mil )-TIl2 :m : 45~&:fmll"ml ~·~6~1* .ogm~ 
+ .088 * LTN2-TRI2 •• OSI - Lflll"QUAOI(TU2l + .1" • LIAT 

~F.~m;rm 58.m •• 000l-(GTl - 58.39) 
- .01) * VOL2 •• 017 • LTMl 

:.63~7 * *o3~~~~HaH~~lg~(TIlII - :g~l * ~sm:r~m(l~~m 
+ .041 • LIAY"VOLI .014 U~OR LIAT 'vOLI 
+ .008 " L8AY"~U'DR(VOLll - .021 * UAoa LUY 'VOL2 
+ .010 • LIAY· DADICTlll - .008 * YCL'QUADR(LTMI l 
•• Oll " CYCLe a~2 - .001 * OUADR(CTCL1*Ull 
+ .026 " GRSI'UN2 + .009 * dRSI*8UADR LTN'j 
+ .010 - QUAOR(GRSI)'TRI2 - .(1) * VOLI* U~Dl L181 

~·~g~9 '*Q~mi1Ym~(mwml) _.lig~2. *Qm~(L~~f)*oum(TRlII 
+ .013 " LTNI' UADR(LTM2) •• Oll * TAU"VOL2 

.Oll • 'lOLl" IKl - .011 * VOL2"QUAD.(TaI2) 
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17 * 
US 

- .668 * .I:m: 

TAIU D-I. (CO"TIMUn) 

* QUADI(UAYl 
: ¥:~~UCISI) 
* SIU*CISI 
• SIU* 

: ~Sij * U • UA 
* TC 
* CISI*VOL2 
* VOLI"VOLl 
* VOLI*TUl 
* VOL1*LTll 

H.19) 
• ~061 .. 
- .OH * 
- .061 .. 
+ .0)4 • 
+ .19' * 
- .069 * 

TUl In *nll 
AOI VOL2) 
IAT)*LU2 

I 
- .021 " QUADI 
•• 04~ " LTII 

I )*QUAOI(TU2) 
OI(LU2 I 

I' * TOTAL CO !KISSIOM or I".OUM~ APPROACH l' 1111101 STun thLOCU"JfI ~ !!IMUlU) .m : slir20 '.O~W CT -!S :1.io!n;A~i(Slm· .00l2"t~T2 .IU'1'lIAT.o019"(CT2 
.4'1 * eTCL • .uo * aUI • .on" GUAD.(CIS I) 
•• ~. " VOL2 + 151" LIM2 I.H2 " fll2 
.0)4 * SUE*QUAOI(CUIl - .021 " QUAOI(SIU)"OUAOI(ClSl) .128 * SIZE*VOLl 
.017 * SIZE"LTMl - .084 * SIU*OUAOULTI21 + .0). O.(SIU)"UM! 

• .29~" SIU"TRI2 + .0)7" QUAOI(SIU)'n12 -.n21 ' 0 SI~!)'qUAD.(Tllll 
-.019 " QUADR(LU1)*qUAOI(CTCL) .06) * UAI*CUI - .0)9 OIILlAn'VOLl 
- .04" OUADI(LU"'LTU .on • ~UADI(LlATI"TIU .010 L'GRSI 
- .064" eYCL'VOI.! .OSI * UAOI(eTeL *YOLI .081 L",TMI 
- .072" CIeL"TIl2 • .202 * UI'VOLI .019 • 01 GUIl'YOLI 
-.02) • QUADIICUO*qUADI(LTMI) .179' CISI*YOL2 + .n66 * DR GUIl'YOp 

: :l~~: ;~SI:T:~il(YOLi) .:m : Sg:g:mtlmm ;.Ol~liIQ~A Y2W;QUAOR mil 
'.0" " OUADR~LTall*QUADI TUII .049' LTMI*QUAOl!YOL2) .027 * QUADI URt)*OUADIILYN2) 
-.019 * QUADR!VOL2)*QUAOR LTM2 .120 * VOI./*TU2 .040 * QIIAOl(VOLll*TRI<2 

20 * TOTAL MC EIIISSIOIO" \MIOUMO APPIOACH OF IIUOI STIIIl (CIAIIS/I~ "IMUnS) 
ns • 71.1500 -t.S10*(CT - HI • 1.0I00·(n· lSI' .OUO*(U2 • ".19) •• llOO*loll 

~ Itm : ~m : I~:m : mrwlZt ; l:m: L~:~I(OISII .Sl~ " QUADI(YOLI) • 17.968· VOU I.H7 • ~UADI(YOL2 
• 14.'O~ • TlU .652 * QUADI( )*CTC~ + 2,769' ~ln'YOL2 

2.62/ SIZI"LTM2 1.70] • HZ !LYnl .896 * QUAOI(SIUl*LT.~ tm tm:Tm :~ll : ~~i I!~~~l _ un: tm:~ml CTCL 
.890 QUAOlrLlAT)*YOLl - ~.418 * LlA I.UI * QUAnl(LIATI*UM2 

1.7'4 * CTCI."rlSl • .7l7 * CTCL*QUADIICIS1) .721 * ~UADI!CTCLI'OISI - l:m: m~M~~L)*VOLI :.510'*2 ~A~:9~;HMI! UADUTlU! d~1: (!m~vmL *TIlI 
• 1.668" SUAPI(OUIl*VOLI +.569 * 8UAOI!01S1 *8UAOI(YOLI S.UI * CISI*VOL2 
• 1.712 * u~ol(GISIl*YOU • 4.060 * 01S1"LTM2 2.198 ' CISI*TlU 
-.~7S • QUA I(VOLll'QUADI(LTMI) 7.121 * YOL1*YOL2 2.841 , VOLI'QUAOI(YOU) 
• 1.10~ * VOLI*Ln2 2. 529 * VOLI*TIl2 .619 ' ~UADI(I.TMll'TlII 

I:m : ~m;mm~m~ . d~~: ~~a~tml)*VOL2 .m * III*QUADI(TII2) 

1I *II~T~LI ~g~9i~&S~1?'5g~IJ'·~U~~)A'~I?'~30~r.~I~D~5 ~T!!~E400'(li~I~IIU~ MI"~:mO'(CT2 _ 51.)9) 

~ :U;~ m~ : :tm : amllSIUI l:tU : ~mlIGlSIl • l:m: ~mllLlm 
'2"194 VOL2 - 1.40' 'IUUIIVOL2! • 4.122' UHZ • 38.401 • TlU 

.191 QUADI(nll) - 1.049 * UAOI sua 'CYCL •• 24 * QUAOI(UU)*LT1I1 • 5,.15 * Sln*YOL2 

;~m * um~mm~m ~-6h~ii+ UiidU9y;mtTNl
) ~ un i uu~nL,*YOL2 ;.s'~:f!Q~A~mimi51:mlm) 

•• 76 * QUADI(LIAY)*LT"2 1.768 * LIAY'TlU - %'861 * CYCL~ISI - 1 o.~ * OUADa(CYCL)*GISI 

-.614i • QUA31ICYCL)*QUADI(U'U) 5.444 * GISI*VOI.I • 1.251 * UAOI casIl*YOLI • 4.007 * GUI*VOLl 
- 1 164 * UAORICYCL)*'O~I 2.201 * eYCL"UNI • 1.051" iUADI CYCL)*TUI • 4 :091 * eYCL*vOLl 

• I.H'· QUADR(CUIl*VOU 2.102' GISI*UM' • ].040" ISI'TU2 ."1 * !lUADI(VOLIl*LTII 
- 772" qUADI/YOLIl*qUADI(LTMII. 6.105· YOLI*VOL2 • 4.llI· VOtl*~UADaIVOLp I l.IB * yUADI.(VOLIl*YOL2 .' Lm : ~3H:mll)*Lm I~:m : m~:~m :.IV~0:6Q2·8~A~i(i&~~Y~¥MUI f:m : Lm:m~ 
22 * ToTAL 'UIL CONSU"PT 10" ON INIOII"D APPIOAfH 0' MINOI Z.m : sl~im9 + .2WICT -.H) .660· 11l::oHsizW • ~6~nI(IW:O~f~~~~II_~M~UfJT2 • ~1.191 

I. 7 n • CTCL • 1.16' * I 

2 J~Y * ;m*YOL2 : ·m: o.!;om*YO~2 
.0.4 QUAORIStI!)*LT1I2 -.07~ * ul*QUADR(Ltll2) 
.141 • QUAOR(LIAT)*CYCL .251 casl 
.010 • LtAV*QUAOI('OUJ .09) • (LUY)*YOL2 
.112 ' LlAr*flU .192 * L*CltSI 
.169 " CTCL*VOLI .112 * QUADR(CYCL)*VOLI 

• .l'~ * CYCL*YOLl .125 * CYCL

n
ll2 

• .120' CISI*QUAOI(YOLll • .169 *IUADI GUlt*VOLI 
• .061' CIU"QUADI(VOL2 .171 * VADI CUI *VOL2 
- .II~ * VOLI*LT'I .07' * UADI VOLI *LTNI 
• .169 * YOLI*~UAOIIYOLp • H1 * UADt. VOLI *YOL2 
:.14~1;2Q~A~mILmQUAOI lUI) :&;~ : ~m:mm!m~ 

.100 • LIAT 

.111 * QUADR(CISt) 

.S)9 * UNl 

.261 * SIU*LTN2 :m : ~m;miTl*ClSI 

.444 * LlAY*L TW2 
• .071 * eTCL"QUADR(OISI) -
- .20)' CTfL*LTMI 
-.054 * QUAD .. CYCLI*QUAOt.ITl121 
• .056 • QUADa GISI )*QUADIIVOLI 

:.014 )!' Q~A;:fi~mlquADI(LTMI) 
• .141" VOLI'p.2 :m : $gUtrml)*YOLZ 

2) * TOTAL CO !MISSIOI 0" OUTIOUIO APPlIOACH O. MIIIOI nun IIILOGUMS/IS "IIUTU) I I 
us' .1911 -.OOI*(CT H) -.OOlOO(li -)1' -.0001*(1T! - sa.)9) •• 0001*lcn - ~ .19 

:8U : m~ : :m: ¥ml 
SIZ! ':m : m~t(TIlu 

)64 , Till .OB * QUADIO'IIl) Oll • Sln*LTMI 
:021 QUADR(SIU)"TIU .011 * LBAY*CUI -.01 i * QUADK(CUl)*QUADI(Ll"1l 
.047 ~OLI*LT"I .on * VOLI*tlll - .07) * VOL2*TRn 

• TOTAL He EMns 101 0" OUTlOU"~ APPlOACM 7' MII08 STun 
us. 1'.,.00 •. 600*(OT - H -.1800' Ii - )1' 

:88t • un : :m: ~ml SIZE 

(ClAMS/II "IMUTES) 

:g8~ : m~ 

.179 

.60' 
1.7)) 

.172 

.119 

.181 

.142 

.074 

.071 

.611 

.~97 :m 

.271 

.015 

.019 

.015 

.0]7 

.047 
.021 

: $&tfl!LIATl 
* TIll 
* SlU'~UADR!LUll 
• 1.aAY. UA.DR CYCL * LIAY* 01.1 
* JUADR!LIAY!*LTMI * UADI eycl. *CIS I 
• DADI CYCL *TIKt 
• Ist·VOLl 
* CUI*YOLl 
* CISI*rU2 
* YOLI'VOL2 
• VOLI*Tlll 
* TlIl*QUAD.(nU) 

.002 * casl 

.001 * SIU*YOLl 
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TULI D-I. (COMTIMUID) 

58.19) · • · 

".19) 
2.128 " LIM2 
1.420 " SUI"QuUIlLT"21 
J. HZ • LUY"LTM2 
10m : mf!~mL).LTOZ 

- 1:;tV" QUADllnln"LTMZ 

n.)9) 
+ .'''" ~UADI(LUY) 
• .609. UADl(CIU) 

.914" III 
• .464" TRitt 
•• 262 " QUADUS! 
• .648" au. 
~ dit i £11 
- .U'" CY .(GUIl 
+.110· QUADR CYCL)"QUAOI(LTMI) +.'" " QUAD. CYCL)"~UAD'{~TW2) : dn: g:s::mf (VOLI 

+ HI" gU;DR!G;SI )"VaLI 
:.loO'"lJQVArf lVU "QUADI(rllll 
-.441 QUAD. TMf l QuADR(nuJ 

~661 • VOL2:*LTM2 

n.l9) 

IISPOMn 1I " AVllAcl ITO, DUAT I MAJOI (.OS
O
IC

I
O,"""I,'2 V_'f.lt.L,.,1 

liS· 10.1112 - ,1620·(CT - H) + • Jl' + (I, .0011·(CTZ -
- .... " SIll + .219" II I. "I " LIAT 

.644 0 CYCL • .1 J9 0 .416 • GISI 

:ai: ,V3t~.IV0L21 ~ I·m: L.I : I:m: nn"mT 
.H2° UADR SIZE .LBAl -.Ill 0 QUADI(SIZ!)"qUUl(LIAf) .111 0 I .u, * U!*~UAO.SG:IS1 - .'U" SUI"VOLI • HI * I 

:HZ : &m:~mll~l~~l :m : m ::Y3i : 3g: 
.96l * LlAt"CISI .269 LBA - .H4 0 
.S90 * LlAr'VOLI .1" La + .In 0 
.an * LUY*LUI .11J u ."0 " 

- 1.)02. LUf*VOL2 • .119 .U' 0 

CYCL) 
OYOt l 

01 TlU 
ADI Tlul 
oClSl 
·VOLI 

• .B9· C'5L*GI I -.120 0 I) ~ 'in: L.3gA~'(LTKIl 
::m : 3m:l~ nR!UIH:·n -.Ioi 0 QU CTCLr*QUAD«mU! 
- .14). CISI g~1 \tll - .oa4 " - .40,. l'~UI 
• :lll: 3~~r (.1'1" ;~'3 It : ::~J: a:~"Li:~1 ) itT Ie I :m : m:~::r(TlUJ :m . .un 0 YOLI.~uAOIlml! 
+ .m 0 ml*ml.m :m : ml:~m. VOLl 
'.172 • QUADI(LtNIl·QUUI(tll2) .489 .JU • Tul.LIN2 ; :~\~: ~m~m~O.TlI2:m .1" • YOL2*QUADI(LTN2) 

• t .181 ., 

: l:l~~: 
• 4~971. LaA' 

I. SI1 "S CISI 
.698 "S LTMI 
.688 • QUADIIsln/"LU! '112 " LUT"QUAOI clSl 

1. 79 • LBAY*t,Tltt 
+ • 64 * OUAOI{LBAY)*TIU 
.. 1 .. 526" eVCL*CISl 

: .146
4p Q~A~I~~;~~Al2~~m' l Tnl 

-.)'6 • QUADliCT~L .y~.DllT.12 
~ 1 :liL : a~:f~vg~~ -Lrlll 

.ltO. QUADI!'OLII"LTMI 
::,~ : 2¥Af!aml "VOL2 
.804 • TIU "VOLl 
.6a9 • VOL2*LTtn 

".J9) 
+ .4" 0 ~UlDI(LUtl * .211 It UADIt{ClTsl 

.n) 0 OLI :m : i1u:sml (UAYl 
- .120· SIZI'LUI - .no 0 SlnoYOLI 
+ .216" OUiDl(LjAfl*CYfL 
'.082 • QUUR LIAr .~UADa GIS!) 
- .094 0 QUAD. LOry • IADa 'lOLl) 
+ ~ 192 *IOA01 LaA -Tilt I ; :U:: g:g: ~~~l :ti:f 
.. .186" UA,DI CYCL *L 1'"1 
- .111 It .Sl*VOLl 
+ LSI" G.~l*QUA ) 
+.166 0 QUADtlGlSl1 TUI! 
: .Ol~ l;aQ~Ao~.mi tTlI 
•• 100 0 QUAS.(YOLI~ LU2l - . n. " gU~O'ILT 2 

::nl : 8~MI~~m mH 
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TAiLI 0-1. (COITINUID) 

• (~m:2MzY~N~~~~~). .om*(cn 
I. 886 * YOLI 

-58.19) 

US'OI:~S 11 ; .lml~G~Dmt(8~~Yl( )K!JO~4:IunT *~I~H 
.584 * SIZE .985 * LUI 
.140 * ~UADIICYCLI .510 * CISI :m: m:tml dH: m~~m:1) 
.561 * In*qlSl .7lD * Sin*YOLI 
.115 * QUADR(SIZI/*LTMt .111 * LUI*CYCL 
• tlo * LUY*~UADR CUI) .527 * LIU*YOLI 

- .198 * LUY* RII .166 * LlU*OUADl(TllI) 
- .167· QUAOI LI"Y)*LTIIZ • .529 * CYCL*C:::ISl 
• .198 * CYCL*OUADl(LTNI) .168 * CYCL*OUADl(LTn) 
-.117 * QUADl(CYCL)*OYADI TlU) .810 * CISI*'OLI 
• .no * CRSI*?UAD'ILTHI) .27Z * 8UADR(ClSl)*LUI 

: :In: 3m~Tml *TIll ;:m : ~m;Y!ml!*Tlll 
• .)1)· VOt.l*QUADI<VOLZ) • .)71· U.\DI VOLt *YO\.2 
-.IU * QUADI(LTMI)*QUADl(TlU) -.101 * QUA I(TlII)*OQADICYOLZ) 
- .446 * YOU*LUZ • .168 * LTn*QUAD.(TlU) 

- 2.060 * SIZI.VOLI 
Z .640 * LUY*CYCL 
1.411 * LIAY*~UADl!LTOI! 
1.156 * CYCL* UADI casl 
1.4 II * QUADI CIS I *YOU 
6.124 * LTWI*YDLZ 

• ZO.924 
1.478 
1.411 
1. liZ 
l.88Z 

• 2.Z21 
Z .174 

LTIII 

~m~~m:l~ml 
LIA.Y*LTN2 

* CYCL*LTNI 
* caSl*LTM2 
* LTIII -LTlLl 

IIS'Oln 14 * AYIlACE sto. DILU I KUOI STIlIT *STlAICHT 
liS' 10.4941 - .U9Z*(CT - 15)' .51U*Uf - l~ • 

: :m: m~ : :m: ag:g: m~s ~m~~f:T~ !I~i~m - .0010""72 - 58.19) 
1.581 * LlU • .49Z" ~UADa(LlAY! 

• .824 * YOLl • .682. LTI" 
• .167 * ~UADI!YOLZ! - 191 * LTMt 

.411 UADI SIZE *LlAi •• l5i * QUADR(SIZE)*QUADl(LlU) 

.179 lZE*~UADR!CISI -. 7ll * SIZE*YOLI 

.l5t * SIZE* UADR LUI .474 * SIZE* III 

.160 QUADR S IZI *YOU • til * QUADlTSIu/*LT"} 

.891 LUY*CRSI .t69 * LlU.~UADI CISI 
- .671 * LUY.YOLI .210 * LlAY* UADI YOLI 
- .861 * LUY*UMI • .166 * QUADI LUY)"LTWI 
• .185" OUADR( LUY) *TIll - I 194 " LIAY"YOLZ • 
• j621 * CY1L*C1tl -.ui " QUADR(CYCL).QUADI(YOLIl 
+.15 • SUADR tIeL *IUAD1!LTIUI- .2]9· CyeL·VOLl 
• .098 * UAOI CYCL * DAOI LTI' .126 * CYCL*t.12 
- .11 1 * UADR CYCL " UADI JIlZ - .405 * CISI*YOLI 

:.1l0ZP ~Ag:~A;~~t2 m:!ITlKI! :m : 8m~~mll"LUI 
-.081 * 3UADI1ClSd"3UADI LTn .Hl * CISI"QUADl(TllZ) 
• .4)1'" VOLl-YIII • .567. VOLl*t/OL2 
• .n,'" LTII'·!RI1 • .211 * LTNI*OUADR(tlll) 
-.081 * QUADI!LTMI!*gUADR!YOL2! -.189" QUADI(LUIl*YUADR TlU) 
: .19~ l;oQ~A~~Ln~~A;~mMTWZ : .1651~lQ;ASm~m~Q~:mlTNZ) 

.517" CISI .161 * UADa(CI51 

.198 " Till .197 * OL2 
• 1.4))· SIZE-LIAr .457 : =1~::3~~y'l(L"') 
; :1:3: s~z~:?gA~:\~JgLI ':m * SlWLTRI 
-.085 * QUASI?S1UI"OjADltUlI) .U9 " SIZE"YOLZ 
• .155 * SIZI*9UAD. TRIZ) • .185" QU'DR(L'AY)"CY~L 
- .J]6" 8UADRtLIAY "CISI '.090 " gUUI/LIAYj*gUADR1CISI! 
~ :~~1: L~~~~T~:ty ·VOLl :.IO~I:) ~A~:A~~a3A~l~~:~ll0L1 
• .114" QUADR(LIAYf"YOLI • .170" LlAy*rTM2 
• .206· cyeL-luAD. LTI" .157 • ~UAD. C'tCL!*LTNl 
- .119 * CYCL· UADR LTM2 .187 * UADI CYCL "LTMt 
- .140" CYCL" UADI TlU .154" U,\Dl CYCL *TlU 
-.099 " QUADl(CI I)*QUADIIYOLl) .ZJ2" 1S1'~TMI 

.405 "CISI"fIU .181 " QUADR(CRSII"TlII :m : gg:g: mn:;m ~:m : cm;Wll)"LTRI 

.196 " ~OLI*~UADl(YOLt) •• IO~ " QUASRIYO~I ~*?UADI(LTM2) 
: :m: ml:yg~~ : :m: ~m~L~~~ )*YOI.2 

;.08~1;~Q~A~~~I~~~A;m~mllZ) :m : ~~~~;~mZ)"TlIZ 
IIS'ON5& 15" AYIlACE OUEUE LUCU I MAJOI STlEET "LAME AYC 0 (MUNlIl or YIHlCLESl 

lIS' 1.6746' .01lJ*(GT - 15) •• 0191*(iT -15) •• 0001*II7Z - 11.19) - .001Z" Gn - 58.19) 
- .197 * S IZI • .05Z. QUADI SUE -. lH " LIAY • .099 *IUADR!LlAY! 
- .166 * Cl'CL • .071· QUAO. CleL -. )04 • CIIl • .015'" UADR CRSt 
• .465 * VOLI • .095'" LTM' • .047. TRltl - .049 * UAOI rltel 

• .098 * TI12 - .029 * uAo.frl12l • .12] * SUI*LIA! - .098 * UK* UADR L8A!) 
• .161 * YOL2 • .0]9 * ~UADI YOLl - .0~2 * Lr"2 • .0]8 * UAOI LT"2 

- .089 * aUADRISIZEI"LIAY '.OH " QUA I(SIZI)*OUADR(LIAY) - .071 * SIU"QUADI(Cvn) - .Z05 * SIZl*~OLI 
• .066 * UADR SIZI *YOLI • .069 * SIZE"gUAD.ITKlII -.011 * QUADI(SltE)"OUADlITlll) .171 * SIZE"YOLZ 
- '8fl * UADR SIZE "LTM~ ·tlt . SIZE*tRlt • '11i * S1i'*rU'\Pf(Tl12) -.OZO " QVADI(SlZl~"QUADI(Tllt) 
:'8Zft S~Afiltl; ¥42SR hi~40Llj : : ~mIL~1 Y)"CYCL : : : kM; 'lhj*LTMI ; :la" ~I~I.~O¥ 1R(TllI) 
-. ][ * UADR LIAYS* UADR~TII • * tIA.,*VOL • . * ~UADR t AT *VOL2 • .Hlt * t Ay*e l 

.060" LIAY*QUADlILTRZ) .111 * LlU"TIl2 .041 * LlAr"QUADl(TIlZ) • .015 * QUADI(LIAY)"TIU 

.114 * CYCL"CISI .O~O * CYCL*rUADlICISI) .019 " QUADI(CYCL)*ClSI •. 010 * QUADI(CYCL)"QUADR(OlSl) 

.111 * CYCL*YOLI .Oll * UADI CYCL "YOLI - .075" CYCL"LTNI • .067" CYCL* UAD.(LTMI) 

.087 " CYCL"nll .086 * gUADR CYCL!.YOLZ '.016 " QUADI(CYCL)"QUADI(YOLZ) - .061 * QUADI?CYCL)*LTN2 

.071 * CYCL*Tll2 .068 * ~YCL*~UADI(T.12) - .190 * CISI*VOLI -.028 * 8UAD.~GISl~"IUADI~VOLll 
;.oziV!tQ~A~mm~~~:~:~;lm - :m: ijlUhfUIl"LTWI ;.Oto8i1Q~AUUm;Vmmlm) ~.04~8il ~A~8fn88ti fUhl lll 
• .ll] * YOLI*vOL2 • .097 * YOLI"'QUADI(YOLZ) • .0~7 * 3UAD1(YOLO*VOL2 -.020 * QUADI(YOLI)*QUAOR(YOL2) 

· :m: ml:m~R(LTRZ) :.01~0:4Q~A~~~W~l~m~mm)·:m : L~~l:~m :.ozj°~6Q~A~m;m~R(mnTJ2) 
- .064" SUADI(LTRII*TIlZ -.040 * QUADR(LT~I)"QUADI(YllZ) .058 " gUADI!TlllI*YOLZ • .041" 3UADIITll?~"LTRZ 
:.04~0;7Q2AYm:~~1;~~~~mm); :m: m~:m~l(Tllz) :m : ~g:g: rm :m~ . .119 * ou"mz 

lIS'OR:~S l! * • I ]7~Y~I~~M2tg~ 
.101 * LlU 

• .021 * CISl 
• .024 * S lZ!*9YCL 

: :gl~: 8g!g:~~li~~~~{: 
~ .OOSO!] Q~A~:t~;~~~!QUAOI( LTNl) 

.016 * CISI"YOLl 

.015 * YOLI*YOL2 

.010 * TIlI*QUADI(TlIZ) 

LUGT" I KAJOI snUT *IAY AYC 0 (RUMall or YEHICLIS) 
- H). .006'*11T - 15) •• 0001"(aTZ - 58.19) 

: :m: 3gA~IILlAY) ::m : mt :m : ~g~g:mm 
'.007 " QUUltSIZI)"QUADI(CYCL)' .010 * SIZI"9UADR(CISI) - .011 * SIZI"YOLI 

; :YAt: t::~:~'=1 ~ ·gI1: ~g:g:~t::~l:r~:1 :.00,Ot6Q~A~:tl:X~~lQVADR(LTNl) 
.014 * QUADI(LlAY)"YOLZ -.OO~ " QUA~I(CYCL)"QUADI(YOLI) Oil * OUADR(CYCL)"LTMI 
.016 * CYCL*I.TII2 • 018 * CISI*VOLl : :0)9 * CIS1*LTIf1 

• iOB * CI~I*TI~Z -.ooA * QUADI(CISI)"QUADI(Tllt) .096 " YOLI*Lnl 
: .00 .0;7Q~A~~L;~gR;QUADlIYOLZ) ~ .00iO~0 Q~A~H~~t~~IQOADI( LUZ) .009 * TlKI*QUADR( LTn) 

IIs.own 17 * MAXIKUM OUEUE LUCTJ I MAJOI STlln "LUI KAX Q (MUKBII or YEHICLIS) 
liS' 6.0401 •• 09U*(CT - 15) •• 171'"(1T - p) - .0001"(.TZ - 58.19) - .001Z*(CTt - 58.19) 

:m m~ : :m: agmHms ::m : mr : :1tI igm!mn 
.967 YOLI • .a8 * LTRI • .184 * TIll • .101 ~OLZ 
.069 OUADI(YOLZ) - .116 * UM2 - .06Z * QU4DI(TJU) '.711 * S IU'LiU 
.197 * SIZI"OUADIILlAY) - .tOo * ~UADl!S1ZII"LtAY '.081 * QUUl(SIZI)"QUADI(LUY)' .BO SIZE"CISI 
.5a * SIZE*'OLI • .150 * UAOI SIZI *VOLI .178 * SIU"TllI - .1H SIZE*YOLZ 
.080 * SIU*SUADI(LTRZ) .117 * UADI SIZ! *LUI .111 * SIU*~UADI(TllZ) .114 * QUADR!LUY!*CYCL 

J~~ : tm: m :m : ~m;mm:m, -:W : tm: ~~l • :AH: m~~ ~:~~!;ml 
.085 * OUADR~LlAY)*Tlll .512 * LlAr*YOL2 • ,078 * QU.DITLJAY)"YO~2 • .074 * LlAy*gUADR TIlt 
.B5 * CYCL*ClSl .tl5 * CYCL*YOLI '.09. * QUUt(CYCL)*QUAOR(LTRI). .UI" CYCL*hll 
.087 " CICL·OUADI(TlII) .097 * QUADI(CrCL!"LTMl • .076" QUADI(CYCL/*TlU -.O~I * QUADR(CYCL)*OUADl(TllZ) 
.459 * CRSI·~OLI .078 * GRSI"OUADI YOLI) • 082 * ClSI'OUADI LUp • .14t * OUADR(GRSO"Lnl 

- .299 * GIS1*1111 • .10) * 3UAOIt(GI51 *Tll.l •. 08' * qUAO'fG'~IJ*gUA.DI~TIl.ll - .)67 * 1::151*YOL2 : ·m: ~gArMl~I)*VOLZ :·m : Y~SI:~JMI ;.04~liIQ~AroLr~S~A;.?:gMT12 : :/H: mWml)*YOLZ 
-.04' * QUADR~YOU~"Q~ADI(VOLZ) •• 041 * ~UADRtvOLI~"IUADRILTMtl' .186 * LTMI*¥lll • .1~8 * LTNI*YOL2 
- .079 * ~UADR(LTNII"YOLJ - .108 * ~UADt!LTNI!* UADat TIlt. .154 * TlII*YOL2 -.09Z * QUADRITKlI )*a?ADI(~UZl 
; :Y~~: L~~~:~~:~I LTlll ;.06~1;6 ~Ar~N~~~3A: ?~~:Z~TN2 :I~~ : ~g~~:1~~~2)*TI'2 - .070 * YOL2*QUAD Tal.2 
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TAUI D-I. (COOTINUID) 

.!SPOII:~S l! ,. .8"9=A~t~~~22~,g~ LEller" I MAJOR STREET *."T HAlO (NUHI!R or VEHICLES) 
- n) •. DI91*(IY - lp - .DOOI*«(T2 - 58.19)' .0004*(CT2- 58. ]9) 

.648 ,. LaAY 

.081 ,. CRSt 

.047 ,. VOLZ 
: : f~i : 8g"YR LilA! :: }g~ : ~i;t 
-.019 * QUADltSIZI)*QUADI(LBAt) .097 * SIZI*CYCL 
- .261· LIAY*VOLI .085 • QUADR(LIAY)*YOLI 

: :8~Z: 3~:g:~~i~H 
'.027 * QUADI(SIZE)*QUADR(CYCL) 
+ .~74· LIIAY.LTNI - .D68 * LIAY*CUI 

:.D2iDr4Q~Akm;m~~mmTOl) - .191· QUADR(La"')*Lr,U + .062· LIIAY*YOL2 
-.021 * ~UAOR~CYCLl*luAOI~Tllll .120 * CISI*LTHI 

:g~~ : g~~?~~g~~L).LTNI 
+ .079" GRfl*rR1t2 
+.027 • QUADR YOLll*QUAOI!'OL2l 
- .019 • QUADR VOLl *QUAOI L TII2 

-.0)4· UADR~G.Sl. UADR~t.12 .129 • YOLI*LTttl 
: .02 ~O;9 ~Af~"~~~~A~ ?~~~21Rl'Z .106 • LTttl*YOLl 

.061 • YOLI·VOL2 

.079 • YOL2·LTN2 

IISPOIl5!)9 • TOTAL CO IM[5SIOII all !"IOUIID APPlrACH or MAJOR STilET UtLOCRAHs/15 "AJUTIS) 
IES - 2.B5ll' .D65*(CT - n. .0162* IT - 11l - .0018*(CT2 - 58.19) 

.6DB * SIZI - .142 * OUADI SlZI) - .081 * LIAI 

.OJ9 • QUADI.(CYCL> - .450· eRSl + .616· VOLl 
.472 • CTCL 
.071 • LTNI 

1.416 * TIll - .045 * ~UAOI(T"I) • .186 * VOL2 .11 J • SIII·YOLI 

:m : m~~aW)*VOLI .:/tl : Lm:~m ;:m : m~~~ml)*TUI :8H : ~~~~~i~=ty)·eyeL 
:Y:2 : a:~t:8gt~·('OL2) :8:r : a~~f~~~!~~l;~~tJ :~=~ : ~~~t:;~H .195 CRSI*TRlI 

.229 YOLI·YOL2 

:A}~ : ;gtl:¥~~~K(YOL2) :A:~ : 83:g:~~~~H:;~tl .1~9 • TKIlI·YOL2 
.046 • QUAOR(TRIll)·LTN2 

RISPOIISI41 • TOTAL 1101 IMlS510" 011 \"IOUIIO A"KrACH or MAJOI STIEET (CRAMS/I~ MAJUTIS) 
liS • 181.0000 • 1.020*(CT - 15' .~~OO* IT - 11l •• DIOD*(RT2 - 58.19) -.0900*(CT2-

+ 42.457 ·S111 - 11.124 • ~UADI SlZll + 2.~07· LIAY 
- 19.~99 • CISt + .970. UADR elst + 2~.978 • VOLt 
+ 2.092· LtMl + 40.974. III - 1.849· ~UAOI!Tlltt) 
- 1.O~7· SIlI*LIAY + 1.75~ * SlZI*OUADI(LIIAY) + LIIOJ· UAOR SIIE)·LIAY 
- 1.166· SII!*~UAOI(YOLll • 2.100· QUADI(SIZE)*VOLI + 6.0~0· IIE·TIII 
+ 1.214· SIZE* UAOI(TII2 - L19~ * LIAY*OUAOR(CISI) - 2.'51~ * LaAY*LTNI 
- J.~16 * LaA.Y* OL2 + 4.4~7 * CYCL·I:!RSI + 2.997· eYCL·YOLI 

1.96J • CRS1*TRIl1 - 1.012 * CISI*YOL2 + 19.228 * YOLI·Tlltl 

+ t:8~l: r~~::+~~i ~.7li'5~8Q~A~~~L;~~~2~~:g~ffI(2): ::~l~: ~~~f~~~~tl).YOL2 
-.824 * QUADR(LTN2)*QUAOR(TIl2) 

IESPO"SI42 * fOTAL fUEL COIISUMPTIOII ON INIOUNO APPIOACH or MAJOR STIEET (1tILOGRAMS/I~ MAJUTES) 
liS· II.B726' .297*(CT - 11)' .0884*!RT - 11) •• 0007*(1T2 - IB.19) -.OD62*(CT2 - 18.19) 

2.112 • SIZE - .60B * ~UADR SIZ'l .J9,) • LIA.Y .128 • ~UADI(LIAYl 
1.7B2 • CYeL + .094· UADR CYCL 1.751 * CISI .112 * UADR(CRSI 
2.197 YOLI + .I~O * UADI YOLI + .2~7. LTIII I.B2J * IU 
.OB~ QUADI(TIlI) + .649· OL2 + .079· OU~DR(YOL2) + .411 * SIZ!*LIAY :yt: : ~~!~;?~~~:~;:~rl + :y;~: ~~~~~I(:~~E).LIAY +.044 • QUA))R(Sllt)*~UADI(LIA') .188 • SlZE·YOLI 
OBJ * SIZI*QUADI(TIl2) + .11l * QUADR LIAYi.CYCL ; :?:A: 2~~~~a=n )*TIll :t~T : ~~:~~~~l5:l~~~rf 
:l~i ~L:rl:f~~~Ll : :~81~: ~~A~~~O¥LI~A[i ;ml - ·22t * L8AY*~TMI •

D8
1* gUAOR(LIAY)*LTOI 

• YC * 0 - Y J * CY L*t ;.851 ' 8~Ahl~m~H8UADI!LTNII )a: m:m~L)*VOL2 
: UADI C L)*LTII2 +.044 QUADR CYCL QUADI(LTII2) -.'" • UADldcycd* UAOI TII.1 .~2. IS I *YOLY 
.09J • CRSI-QUADR(YOLI) + .111· QUAOR(CISI)·LTMI .l77 • CRSI*TRll .074 * QUADI(CISI)·TIItI 

:.07~9~IQ~A~~t7~~~~7QUADI(TIU) ~ :3;~: g:!A;~~~~t)*T.tr:1 + :~;~: ~gtf~Sg~~t)·YOL2 :H~ : ~~~::~~:~I(YOL2) 
.J91 • QUAI>I(YOLI)·YOL2 -.O~I • QUADRIYOLll*~UADI(YOL:Z) +.0~6 • QUAOR(YOLl)*QUADULTN2) + .179. LTNI*l'RItI 
.141 • LTM1*VOL2 -.072 * QUAOR LTNI * UADK(fI12) + .2l7 * TR,I*YOL2 -.051 • QUADI(TIU)*QUADI(LTN2) 
.175 * LTM2*tll2 + .107 * LTM2*QUAD (tRI2) .UB • QUAOR(LTM2).TI12 

IESPOIISE 4J • TOTAL CO IMISSION ON OUTIOUNO AP,"OACY or MAJOI STRUT (lILOGRAMS/n MAJU!!S) 
US· .9854. 

.I~t. • SIZE 
+ :?Zl: i~~~R(YOLt) 

.0004*(CT - 11l -.OD72*!1T - 11) •• DDD2*(1T2 - 58.19> -.0002*(CT2 - 5B.19) 
:gr~ : ~~~fl SIZE) :gJ~ : Sgt~R(LIIAY) + :g~~: ~;~~ 

- .019 • QUADR(SlIE)*~UADI(LIAY) + 

: :8:1: g~~f~t~~~ )*TIII 

:8~1 • ~n~:~L~:~I(GISl) :8~; • ~~~~:$gtfR(LIAY) : :?H: ~~~~~{~i1E)*LIAY 
.044 LlU* III .028 QUADR(LIAY)*TIII • ,D27 * OU~OI(CYCL)*TUI 
.OJ~ • QUADI YOLt).TIll .06J • LTIfI*TRIt2 -.011) • QUAdl(TIlU.QUADR(TI12) 

.051 * YOL2*TII:2 

liS PO N5I 44 * TOTAL HC 
liS· JO.O~OO + 

1.421 * SIZI 

EM1S510" 01 OUTIOUIIO APPIOACH or 
.74D*(CT - 1\) -.2DOO*(~T - !" ~A~gMmH - 58~~WS~~~IMmW-

2.6 U • CYCL 
+ 6.IJ6. Till 
+ I.IOB. TIl2 

: I:W: am"(SIZI 

+ 1:~1~: ~~~~~i~~~') 

1.401 * LIAY 
J .901 • YOLI 

.512 * VOL2 

'.llI * QUADI(SIZI)*QUADI(LIAY) 
+ 1.4Bl· S IIE*TII:I ~ :~~3: s~l~:?~~~:~~;:~l + 

'.199 * QUASR~CYCL)*QUADI(L,"1) 
+ 1.294· YOLI*Tlll 

:~1~ : ~H~:SgtfR(LIAY) 
.9J8 * LIAY*YOLI 
.6JO • CRSI*TIll .1.94 • CYCL.LTNI 

:~1~ : Q3k~:~~~~1 ).YOLl 
.l76 • [;TII2.TII:2 

- 214 * QUADa (VOLI ) *Tlli -.11' * QUAOa(Ttl! )*OUADa(TlU) 
+ .J69 * QUADR(LTN1)*TRl2 

+ .J6~· LTMl*TIl12 
.296 * LTN2*QUAOI(TlU) 

IISPON~~S 4~ I ~1 ~~m !O~ .m~m· _ 0~5 ~UTI~~:fo~!r:~A~Hl~~ ~A~gMI?m _ 18~~W8~~~1~~~m)_ 58.19) 
2.815 
1.678 
1.414 

• 2~:m : m~ - UH: am"CSIZI) 
1.8J9 • Lflll + 22.,)Jl * Till 

+ J.046. TIl2 - 9.267. Slt!.LIIAY 
-.226 * QUADI(SIZI)*QUADI(LIAY)' 2.820 * Sln*VOLI 

: 6:~~3: ~~~~;T:~~I ).YOL2 I ::~3 : ~~~f~~~gE)*TIll 
+ 1.299. LTN2*TII2 

5.41D * LBU 
7.202 * VOLI 

.814 * QUADI(TIII) 
3.412 * S1Z1*?UAOa(LIAYl 

+ I :~;~ : SXAf~L~~~E)*YOLI + 
-.511 *. QUADarTlIIl*QUADI(TIl2) 

1.5DI 
.864 

5.956 
1.169 

I~SPOIIS~ 46 • fOTAL FUEL COII~UMPTION ON OUTIOUIII) APPIOACH or "AJOI: SflEET (11t,.,OGIAMS/I~ "AJUTIS) 
lIS· 6.1067 •• 15B"(CT - 15) -.0402*(1T - p) •. 0014*(1T2 - 18.19) -.D02D*(CT2 - 58.19) 

I :A~: : ~:~f ; :3:;: Sgtfl(SlZE : :?~A: t~~I ; :~t~ 
:Y1~ : ¥~~~I(TRItI) :g~ : ~~k~.YOLI :8~% : 3tl:g:~~~k~~.YOLI :A~Z 
.0]7 * SlIE*5UADR(LTIII) .221 • SIZ!·TII:I .072 • SUAOI~SltEi.TRll .O~) 

+ :~~~: i~Ar:T~il :g~: : Sgtf~S~~~T)"'YOLI :8;Z ygfl:T~~~R(YOL2) :18: 
-.022 * QUADI~TllI )*QUADa(TlI2) .114 * VOL2*LTN2 .019 • LT"2*~1l2 .029 

CYCL 
Till 

• LTN2 
• SlZE·LTHI 
• SlZE·YOL2 
• YOLI"'~TNI 
* QUADI YOLIl·YOL2 
* !lUADI LTN2 *TII2 
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TAILI D-1. (COUtllUED) 

.... 0 ... U • TOTAL Ie l"lnl01 01 JIll .ITllneTtOI PlOPIi alIA (CI"MS'llIUIiUTU) 

n.)9) 
• .1.1 - 'OLI 

.016 • ~U'OI(YOL21 

.01] - UAOI (SlU)-UI.I 

.0'. - IU-LTII2 

IE'· 45.7200 ~ OIO-(eT - ]5). 0 OO·{IT -)5) -.DIOO*(ITZ - n.)1 ! 
11.915 • IIZI • 2..02 ,;. LlAT - .ZIL· ~UAD.!L"r 

251 • QUADUCTCLJ 2.115 • 'OLI - ,658· VAOI VOL 
2:2111 'IOLZ 791 *IUA01!'OLU • 5 169· 112 -

, •• 5 11Z1.~UAD'!LlAT) :.59· VAOIIUll-LiU -.1" • QUADUSlfu*11AD'(L'U) 
.lIO SlU· DADI 'OLI) 1.1]. : L:~~:~:;I ~ : '~' : gg:g:~~~~L :~~g 

1.811 -",,, 
.111 
.1t2 .']1 .55. I :~~~ • UH:y:U ::~l • 'OLI-'OLl • .1.). ~OLI.OUAD' 'OLl) 

I.U5 • 'OLZ-TIIZ 
•• 51 -

n.1t) 
7.~' I 
6 ... , 
2.697 
l.UI 
I. '29 
2.712 
2.U) 

CTCL 
'aLl 
"Z!.~U""(L"TJ 5111- UAOlt,oLI) 
LlU- lSI 
'OLI-WOL2 
'OL2 -TIU 

PES· 6.11527' .OH*(CT - )5), .OUS*(lt - H -.0009· ITl - 51.19) -.aOo'-tCY -115'01 .. 50 • TOTAL rUIL CO'SONPTIO' 01 Till IITUIICTIO' PlO'Ii A,IA (IlLOCIAI.,'15 "lIU1lSl 

• 2 1)7 • SUI • ,0.7· 9:DADI~SUI • .165· LIAT 
n.ltl 

: :~U: ~:~t : '2AJ: ~gtt· CTCL ~ :~H: '~3~~'('OL2) 
- '129· IUI-LlA! • :062 - IIU-OUAD.CLUJ) • .060 - UADI(SlZl)-UAT 

'115 - SIZI-CTCL • III - IIU-"O'" - .0.0 - III-QUADI(YOLI 
; :155 - IIII-YOU - :014 - IIU-?UAD.~'QL21 • .11' - SIU-UU 

• :~H: ~~tT:;~~1 :3i: : $Xtf~Y~liL -VOL • :3=~: ~~~::~~~A.(,ou) 
• I U - 'OU-TIU 

115'01111: , J - TOTAL liar INISSloll all Till ' .. OUIIO IUCIET or NIIiOI STIUT IIUlEST Ur. IIITU9ECTlOil 
US· 11.6000 •• 2IO-(CT - 11) •• 1'\OO-(lT - ]1) -."IIUI-ICT2 - , •• J') 

.')~: ~~tr ; 2:
182

: 3gA~JI(LlAt) ':i~t: ~~i~I(YOL2) :th : m~'HH"·'OL' ~:iU : ~~h:;3H'''III' :,1. : ~W:~m"'0L21 .'11 -YOU-YJlU 

IlL~ru.:.t. ,. 
IES .. 

• 060 

:829 
.015 
.0' 7 
.017 
.01 , 
.012 

III.OIU: " 
liS· 

.017 • 

.041 

.010 

.006 

.Olt 

.OU 

.019 

"U~~o :J~!'JT ~I~IJ:~ )l~1 I .. UISICTIOI 
• .260· LlAt 

2.115 YOLI 
.181 YOLl 
.).0 ~U"'(slZlJ.L"T 
.115 UADI(LIU)-'OLI 
.11t tCL-LT_I 

: IH ~g~AaJ~tl '-'OL2 
• II, LTII2-TII.2 

· .on· ~U'DI(L'''' 
- .015 - ~UADI('OLI) 
~ .01 i .!I Q~AD:n 111) -QUAOI( LIAT) · .1.' - SUI-TIl.l 

.07. - LIAT-CISI 

.0.' - CIS I-YOL2 

.072 - QUAOI('OLl)-YOU 

(1ILOCIAMSIt, NlIIunS) 

.054 - CIS I 

.00' - LTII2 

.011 - LUY-"OL2 
:g?~ : 7~:f:H~~L)-'OLI 

(CIANSIt, NlIIUTU) 

l.UI • CISI 

:IH : ~~~~~[:2~2) 
.211 - LlAY·1'" 
.206· gUADI LIAY'-LTII2 
.0" - ~UAOI CTCL)-'OLI :1:' : L~~I:~~:~I( rill) 
.116 • Lr"2-QUADI(TII2J 

(CIANS/I'MIIIUn!) 

1.748 - CISI '"t97 • TlU : ~~ : 3~:g:f~~tn:~~~~ 

.1.' - <OIS I 
:86¥ : 8~:RImW.L"T 
.Oll • LIAY-YOLl 
.020 • CISI*'OLI 
.01) • YOLI-LTII2 
.DOI - LTRI-QUADI.(LTII21 

(II LOCIA"I'I' "AJUnS) 

.041 - CIS I 

.020 - 'OL2 

:3A~ : 3~i~;T~::Y)-'OLI 
:8AI - QUADlTYOLI/-'OL! 
.005 • LTII2-QUADI TII2 

(<oIAHS/I' HAJUTlS) 

1.277 - CYCL 
1.652 • YOLl 

•• ,. • YOLl 
.011 - ~UADI!SUll-TII.I .071· UADI LIU .CYCL 
.ou - UAOI LUY -YOLI 
.20' - LIAY.YOL2 

• .1 L, • CyeL-VOLI 
: '~ll: ~~SI:~~:~I(YOLI) 
-.0.' • QU .. ltYOL".QUA.I(YOL2J 
-.0.' - QUADI LTMI)-QUADI(LYII2) 
• .112 - YOLZ-TlItZ 



APPENDIX E 

PREDICTED VALUES OF DELAY, EMISSIONS~ AND FUEL FLOW IN FIFTEEN 
MINUTES FOR THE OVERALL INTERSECTION SYSTEM 

CONTROLLED BY PRETIMED SIGNALS 

Legend: 

V-2 Lane volume on the minor street 

V-I Lane volume on the major street 

CY Cycle time 

GT Green time on the minor street 
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TABlE E-IA. AVERAGE TOTAL DELAY PER VEHICIE (SECONDS/VEHICLE) FOR GEOMETRY 4*4 

IlITERSECTIOII TRUCKS 011 TIlE Mltt:>R STREET 
ENVIRONMENT LOW LEVEL IUGH LEVEL 

LEFl' nJRNS 011 MlNOll STREET LEFl' 1URMS 011 Mltt:>R STREET 
LOW LEVEL HIGH LEVEL LOW LEVEL HIGH LEVEL 

TKUCKS 011 KAJOlI. STIIEET TRUCKS 011 KAJOR STIIEET TRUCKS ON KAJOR STIIEET TRUCKS ON KAJOlI. STIIEET 
LOW IUGH LOW IUGH LOW IUGH LOW IUGH 

L.T./KA.JOR L. T ./KAJOlI. L.T./KAJOlI. L. T ./KAJOR L.T./MAJOR L. T ./KAJOR L. T ./KAJOR L. T ./KAJOlI. 
LOW IUGH LOW IUGH LOW IUGH LOW IUGH LOW IUGH LOW IUGH LOW IUGH LOW IUGH 

V-2 V-I CY GT LLLL KLLL U!LL IDILL UJIL IILIIL UIHL III!HL IJ.LH HLLII lJILII JIHLH WIll IILIIH UIIIII HIIIIII 

300 300 50 27 11.8 16.8 13.9 20.5 12.1 17.1 14.1 20.8 13.9 18.8 15.9 22.5 16.0 21.0 18.0 24.7 
300 300 50 25 10.1 13.1 10.0 14.7 13.9 16.9 13.8 18.5 13.2 16.1 13.1 17.7 18.8 21.8 18.7 23.4 
300 300 50 22 8.5 13.5 6.3 13.0 15.8 20.8 13.6 20.3 12.6 17.5 10.4 17.0 21.7 26.7 19.5 26.2 
300 300 60 33 13.5 16.2 15.5 19.9 13.8 16.5 15.8 20.2 14.3 17 .1 16.4 20.8 16.5 19.2 18.5 22.9 
300 300 60 30 12.0 12.8 12.0 14.4 15.8 16.6 15.8 18.2 13.9 14.6 13.8 16.2 19.5 20.3 19.4 21.9 
300 300 60 27 10.8 13.5 8.6 13.0 18.1 20.8 15.9 20.3 13.6 16.3 11.4 15.8 22.7 25.5 20.6 25.0 
300 300 70 38 17 .9 18.4 19.9 22.1 18.2 18.7 20.2 22.4 17.5 18.0 19.5 21.6 19.6 20.1 21.6 23.8 
300 300 70 35 16.7 15.3 16.6 16.9 20.5 19.1 20.4 20.7 17 .3 15.8 17.2 17.4 22.9 21.5 22.9 23.1 
300 300 70 31 15.8 16.3 13.6 15.8 23.1 23.6 20.9 23.1 17.3 17 .8 15.1 17.3 26.5 27.0 24.3 26.5 
300 450 50 25 16.5 21.4 19.3 25.9 18.5 23.5 21.4 28.0 18.5 23.5 21.4 28.0 22.4 27.4 25.3 31.9 
300 450 50 22 12.9 15.8 13.6 18.3 18.5 21.4 19.2 23.9 15.9 18.9 16.7 21.3 23.4 26.3 24.1 28.8 
300 450 50 20 12.9 17.8 U.5 18.1 22.0 26.9 20.6 27.3 16.9 21.9 15.6 22.2 27.9 32.8 26.5 33.2 
300 450 60 30 18.4 21.1 21.2 25.6 20.5 23.2 23.3 27.7 19.2 21.9 22.0 26.4 23.1 25.9 26.0 30.4 
300 450 60 27 15.1 15.9 15.9 18.3 20.7 21.5 21.5 23.9 16.9 17.7 17.7 20.1 24.4 25.1 25.1 27.6 
300 450 60 24 15.2 17.9 13.8 18.2 24.3 27.0 22.9 27.3 18.0 20.7 16.6 21.0 28.9 31.7 27.6 32.0 
300 450 70 35 23.1 23.6 25.9 28.1 25.1 25.7 28.0 30.2 22.6 23.1 25.5 27.7 26.6 27.1 29.4 31.1; 
300 450 70 31 20.1 18.6 20.8 21.1 25.7 24.2 26.5 26.7 20.7 19.2 21.4 21.6 28.1 26.6 28.9 29.1 
300 450 70 28 20.4 20.9 19.0 21.2 29.5 30.0 28.2 30.3 22.0 22.5 20.6 22.8 32.9 33.4 31.6 33.8 
300 600 60 27 24.6 29.6 28.3 34.9 28.5 33.5 32.2 38.8 26.7 31.6 30.3 37.0 32.4 37.4 36.1 42.7 
300 600 60 24 19.6 22.5 21.1 25.8 27.0 29.9 28.5 33.2 22.6 25.6 24.2 28.8 31.9 34.8 33.4 38.1 
300 600 60 21 20.9 25.9 20.4 27.0 31.9 36.8 31.3 38.0 25.0 29.9 24.5 31.1 37.8 42.7 37.2 43.9 
300 600 70 31 26.2 28.9 29.9 34.3 30.1 32.8 33.8 38.2 27.0 29.8 30.7 35.1 32.8 35.5 36.4 40.8 
300 600 70 28 21.4 22.2 23.0 25.4 28.8 29.6 30.4 32.8 23.2 24.0 24.8 27.2 32.5 33.2 34.0 36.5 
300 600 70 24 22.8 25.6 22.3 26.7 33.8 36.5 33.2 37.6 25.6 28.4 25.1 29.5 38.4 41.1 37.9 42.3 
300 600 80 36 30.7 31.2 34.4 36.5 34.6 35.1 38.3 40.4 30.3 30.8 33.9 36.1 36.0 36.5 39.7 41.9 
300 600 80 32 26.2 24.7 27.8 28.0 33.6 32.1 35.2 35.4 26.8 25.3 28.3 28.5 36.0 34.5 37.6 37.8 
300 600 80 28 27.9 28.5 27.4 29.6 38.9 39.4 38.4 40.5 29.5 30.0 29.0 31.2 42.3 42.8 41.8 44.0 
450 300 50 30 15.1 21.1 17.1 24.8 15.4 21.4 17.4 25.1 18.1 24.1 20.1 27.8 20.2 26.2 22.2 29.9 
450 300 50 27 12.9 16.9 12.8 18.5 16.7 20.7 16.6 22.3 16.8 20.9 16.7 22.5 22.5 26.5 22.4 28.1 
450 300 50 25 12.2 18.2 10.0 17.7 19.5 25.5 17.3 25.0 17.1 23.2 15.0 22.7 26.3 32.3 24.1 31.8 
450 300 60 36 17.0 20.8 19.0 24.5 17.2 21.1 19.3 24.8 18.7 22.5 20.7 26.2 20.8 24.6 22.8 28.3 
450 300 60 33 15.1 17.0 15.0 18.6 18.9 20.8 19.8 22.4 17.8 19.7 17.8 21.3 23.5 25.3 23.4 26.9 
450 300 60 30 14.7 18.5 12.5 18.0 22.0 25.8 19.8 25.3 18.4 22.2 16.2 21.7 27.5 31.4 25.4 30.9 
450 300 70 42 21.3 22.9 23.3 26.6 21.6 23.2 23.6 26.9 21.8 23.4 23.8 27.1 23.9 25.5 25.9 29.2 
450 300 70 38 20.0 19.7 20.0 21.3 23.8 23.5 23.7 25.1 21.5 21.1 21.4 22.7 27.2 26.8 27.1 28.4 
450 300 70 35 19.9 21.5 17.7 21.0 27.2 28.8 25.0 28.3 22.4 24.0 20.2 23.5 31.5 33.1 29.4 32.7 
450 450 60 33 22.1 28.2 25.0 32.7 24.2 30.3 27.1 34.8 25.1 31.1 27.9 35.7 29.0 35.1 31.9 39.6 
450 450 60 30 18.5 22.6 19.2 25.0 24.1 28.2 24.8 30.6 22.5 26.5 23.2 29.0 29.9 34.0 30.7 36.4 
450 450 60 27 19.4 25.4 18.0 25.7 28.5 34.5 27.1 34.9 24.3 30.4 23.0 30.7 )5.3 41.3 33.9 41.7 
450 450 70 38 23.7 27.5 26.5 32.0 25.7 29.6 28.6 34.1 25.4 29.2 28.2 33.7 29.3 33.1 32.2 37.7 
450 450 70 35 20.3 22.2 21.1 24.6 25.9 27.8 26.7 30.2 23.1 24.9 23.8 27.3 30.5 32.4 31.3 34.8 
450 450 70 31 21.5 25.4 20.2 25.7 30.6 34.5 29.3 34.8 25.3 29.1 23.9 29.4 36.2 40.0 34.9 40.4 
450 450 80 44 27.7 29.3 30.5 33.8 29.8 31.4 32.6 35.9 28.2 29.8 31.0 34.3 32.1 33.7 34.9 38.2 
450 450 80 40 25.0 24.6 25.7 27.0 30.6 30.2 31.3 32.6 26.4 26.1 27.2 28.5 33.9 33.5 34.6 35.9 
450 450 80 36 26.6 28.2 25.2 28.5 35.7 37.3 34.3 37.6 29.1 30.7 27.7 31.0 40.0 41.6 38.7 42.0 
450 600 70 35 34.4 40.5 38.1 45.8 38.3 44.3 42.0 49.7 37.4 43.4 41.1 48.8 43.1 49.2 46.8 54.5 
450 600 70 31 29.3 33.4 30.9 36.6 36.7 40.8 38.3 44.0 33.3 37.3 34.8 40.6 42.5 46.6 44.1 49.8 
450 600 70 28 31.7 37.8 31.2 39.0 42.7 48.7 42.2 49.9 36.7 42.8 36.2 43.9 49.5 55.5 49.0 56.7 
450 600 80 40 35.6 39.5 39.3 44.8 39.5 43.3 43.2 48.7 37.4 41.2 41.0 46.5 43.1 46.9 46.8 52.3 
450 600 80 36 30.9 32.8 32.5 36.1 38.4 40.2 39.9 43.5 33.7 35.5 35.2 38.8 42.9 44.8 44.5 48.0 
450 600 80 32 33.7 37.5 33.2 38.7 44.6 48.5 44.1 49.6 37.4 41.3 36.9 42.4 50.2 54.0 49.7 55.2 
450 600 90 45 39.6 41.2 43.3 46.6 43.5 45.1 47.2 50.5 40.1 41.7 43.8 47.0 45.8 47.4 49.5 52.8 
450 600 90 40 35.5 35.1 37.1 38.4 42.9 42.6 44.5 45.8 37.0 36.6 38.6 39.9 46.3 45.9 47.8 49.1 
450 600 90 36 38.6 40.2 38.1 41.4 49.5 51.1 49.0 52.3 41.1 42.7 40.6 43.9 53.9 55.5 53.3 56.6 
600 300 60 39 19.7 26.9 21.8 30.6 20.0 27.2 22.0 30.9 23.6 30.8 25.6 34.5 25.8 32.9 27.8 36.6 
600 300 60 36 15.0 20.1 14.9 21.7 18.8 23.9 18.7 25.5 19.9 25.0 19.8 26.6 25.5 30.7 25.4 32.3 
600 300 60 33 17.9 25.0 15.7 24.5 25.2 32.4 23.0 31.9 23.8 30.9 21.6 30.4 32.9 40.1 30.8 39.6 
600 300 70 45 20.9 25.8 22.9 29.5 21.2 26.1 23.2 29.8 23.5 28.4 25.5 32.1 25.6 30.6 27.7 34.3 
600 300 70 42 16.5 19.5 16.4 21.1 20.3 23.2 20.2 24.8 20.1 23.1 20.1 24.7 25.8 28.7 25.7 30.3 
600 300 70 38 20.0 24.9 17.8 24.4 27.3 32.2 25.1 31.7 24.6 29.6 22.5 29.1 33.8 38.7 31.6 38.2 
600 300 80 52 24.0 26.7 26.1 30.4 24.3 27.0 26.3 30.7 25.4 28.1 27.5 31.8 27.6 30.3 29.6 34.0 
600 300 80 48 20.6 21.3 20.5 22.9 24.4 25.1 24.3 26.7 22.9 23.7 22.9 25.3 29.6 29.3 28.5 30.9 
600 300 80 44 24.6 27.3 22.4 26.8 31.9 34.6 29.7 34.1 28.0 30.7 25.8 30.2 37.1 39.8 35.0 39.3 
600 450 70 42 30.1 37.2 32.9 41.7 32.2 39.3 35.0 43.8 34.0 41.1 36.8 45.6 37.9 45.0 40.7 49.6 
600 450 70 38 24.1 29.2 24.8 31.7 29.7 34.8 30.4 37.3 29.0 34.1 29.7 36.6 36.4 41.6 37.2 44.0 
600 450 70 35 28.7 35.8 27.3 36.1 37.8 44.9 36.4 45.3 34.5 41.7 33.2 42.0 45.5 52.6 44.2 53.0 
600 450 80 48 30.7 35.7 33.6 40.2 32.8 37.7 35.7 42.3 33.4 38.3 36.2 42.8 37.3 42.2 40.1 46.7 
600 450 80 44 25.3 28.2 26.0 30.6 30.9 33.8 31.6 36.2 28.9 31.9 29.7 34.3 36.4 39.3 37.1 41.7 
600 450 80 40 30.5 35.4 29.1 35.7 39.6 44.5 38.2 44.8 35.1 40.0 33.7 40.3 46.1 51.0 44.7 51.3 
600 450 90 54 33.9 36.6 36.7 41.1 36.0 38.7 38.8 43.2 35.3 38.0 38.1 42.5 39.2 41.9 42.1 46.5 
600 450 90 49 29.4 30.1 30.1 32.5 35.0 35.7 35.7 38.1 31.8 32.5 32.5 34.9 39.2 39.9 40.0 42.4 
600 450 90 45 35.0 37.7 33.6 38.0 44.1 46.8 42.8 47.1 38.4 41.1 37.0 41.4 49.3 52.0 48.0 52.4 
600 600 70 38 43.7 50.9 47.4 56.2 47.6 54.8 51.3 60.1 47.6 54.8 51.3 60.1 53.4 60.5 57.0 65.9 
600 600 70 35 35.7 40.9 37.3 44.1 43.1 48.3 44.7 51.6 40.6 45.8 42.2 49.0 49.9 55.0 51.4 58.3 
600 600 70 31 41.6 48.8 41.1 49.9 52.5 59.7 52.0 60.8 47.5 54.6 47.0 55.8 60.3 67.4 59.8 68.6 
600 600 80 44 44.9 49.9 48.6 55.2 48.8 53.8 52.5 59.1 47.6 52.5 51.2 57.9 53.3 58.2 57.0 63.6 
600 600 80 40 37.5 40.4 39.1 43.7 44.9 47.9 46.5 51.1 41.1 44.1 42.7 47.3 50.4 53.3 52.0 56.6 
600 600 80 36 43.8 48.8 43.3 49.9 54.8 59.7 54.2 60.8 48.5 53.4 48.0 54.6 61.2 66.2 60.7 67.3 
600 600 90 49 49.0 51.7 52.7 57.1 52.9 55.6 56.6 61.0 50.4 53.1 54.1 58.5 56.2 58.9 59.9 64.2 
600 600 90 45 42.0 42.8 43.6 46.0 49.5 50.2 51.0 53.4 44.4 45.2 46.0 48.4 53.7 54.4 55.3 57.7 
600 600 90 40 49.0 51.7 48.5 52.8 59.9 62.6 59.4 63.8 52.4 55.1 51.9 56.2 65.1 67.8 64.6 69.0 
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TABLE E-IB. AVERAGE TOTAL DElAY PER VEHIClE (SECONDS/VEHIClE) FOR GEOMETRY 5*4 

INTERSECTION TRUCKS ON TIlE HINOR STREET 
EHVlROllHEllT LOW lEVEL HIGH LEVEL 

LEFT TURNS ON HINOR STREET LEFT TURNS ON HINOR STREET 
LOW lEVEL HIGH LEVEL LOW LEVEL HIGH LEVEL 

TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS Oil MAJOR STREET TRUCKS 011 MAJOR STREET 
LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L. T ./MAJOR L.T./MAJOR L. T ./MAJOR L. T ./MAJOR 
LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

V-2 V-I C'l GT UJ.L IILLL !JILL HIILL U.IIL IIIJIL LIIHL IIIIHL UJ.H IILLH LHLII HHLH UlIII KUIII LHHII IIHHH 

300 300 50 27 6.0 7.4 7.2 10.3 7.6 9.0 8.8 11.9 7.1 8.5 8.2 11.3 10.5 12.0 11.7 14.8 
300 300 50 25 6.5 6.0 5.6 6.7 11.7 11.1 10.8 11.9 8.6 8.1 7.7 8.8 15.6 15.1 14.7 15.8 
300 300 50 22 5.3 6.8 2.3 5.4 14.0 15.4 11.0 14.1 8.4 9.9 5.4 8.5 18.9 20.4 15.9 19.0 
300 300 60 33 8.8 8.0 10.0 10.9 10.4 9.7 11.6 12.5 8.7 7.9 9.8 10.7 12.1 11.3 13.3 14.2 
300 300 60 30 9.6 6.9 8.7 7.6 14.8 12.0 13.8 12.8 10.5 7.7 9.5 8.5 17.4 14.7 16.5 15.4 
300 300 60 27 8.8 8.0 5.8 6.6 17.4 16.6 14.4 15.3 10.6 9.8 7.6 8.5 21.1 20.3 18.1 19.0 
300 300 70 38 12.0 9.0 13.2 11.9 13.6 10.6 14.8 13.5 10.6 7.6 ll.8 10.5 14.1 11.1 15.3 13.9 
300 300 70 35 13.1 8.1 12.2 8.9 18.3 13.3 17.4 14.1 12.7 7.7 ll.8 8.5 19.7 14.7 18.8 15.5 
300 300 70 31 12.6 9.6 9.6 8.2 21.2 18.2 18.2 16.9 13.2 10.2 10.2 8.8 23.7 20.7 20.7 19.3 
300 450 50 25 7.6 9.0 9.6 12.7 11.0 12.5 13.1 16.2 8.7 10.1 10.7 13.8 14.0 15.4 16.0 19.1 
300 450 50 22 6.3 5.7 6.2 7.3 13.2 12.7 13.2 14.3 8.4 7.8 8.3 9.4 17.2 16.6 17.1 18.2 
300 450 50 20 6.7 8.2 4.5 7.7 17 .2 18.6 15.0 18.1 9.8 ll.2 7.6 10.7 22.1 23.5 19.9 23.1 
300 450 60 30 10.7 9.9 12.7 13.6 14.1 13.3 16.1 17.0 10.5 9.7 12.5 13.4 15.8 15.0 17.8 18.7 
300 450 60 27 9.7 6.9 9.6 8.5 16.7 13.9 16.6 15.5 10.5 7.8 10.5 9.4 19.3 16.6 19.3 18.2 
300 450 60 24 10.2 9.4 8.0 8.9 20.6 19.9 18.5 19.4 12.0 11.2 9.8 10.7 24.3 23.5 22.2 23.0 
300 450 70 35 14.2 11.2 16.2 14.9 17.7 14.6 19.7 18.3 12.8 9.8 14.8 13.5 18.1 15.1 20.1 18.8 
300 450 70 31 13.5 8.5 13.5 10.1 20.5 15.5 20.4 17.1 13.1 8.1 13.0 9.7 21.9 16.9 21.8 18.5 
300 450 70 28 14.3 11.2 12.1 10.7 24.7 21.7 22.5 21.2 14.9 ll.8 12.7 11.3 27.2 24.1 25.0 23.7 
300 600 60 27 12.8 14.2 15.6 18.7 18.0 19.5 20.9 24.0 13.9 15.3 16.7 19.8 21.0 22.4 23.8 26.9 
300 600 60 24 10.0 9.5 10.8 11.9 18.8 18.2 19.5 20.7 12.1 11.6 12.8 14.0 22.7 22.2 23.5 24.6 
300 600 60 21 ll.8 13.3 10.5 13.6 24.1 25.5 22.7 25.9 14.9 16.3 13.6 16.7 29.0 30.5 27.7 30.8 
300 600 70 31 15.6 14.8 18.4 19.3 20.8 20.0 23.6 24.5 15.4 14.6 18.2 19.1 22.5 21.7 25.3 26.2 
300 600 70 28 13.0 10.3 13.8 12.7 21.8 19.0 22.5 21.4 13.9 11.1 14.6 13.5 24.5 21.7 25.2 24.1 
300 600 70 24 14.9 14.1 13.5 14.4 27.2 26.4 25.8 26.7 16.7 15.9 15.4 16.3 30.8 30.0 29.5 30.4 
300 600 80 36 18.9 15.9 21.7 20.4 24.1 21.1 27.0 25.6 17.5 14.5 20.3 19.0 24.6 21.5 27.4 26.1 
300 600 80 32 16.7 11.7 17.4 14.1 25.4 20.4 26.2 22.9 16.2 11.3 17.0 13.7 26.9 21.9 27.6 24.3 
300 600 80 28 18.8 15.8 17.5 16.2 31.1 28.1 29.8 28.4 19.4 16.4 18.1 16.8 33.5 30.5 32.2 30.9 
450 300 50 30 8.0 10.5 9.2 13.4 9.6 12.2 10.8 15.0 10.0 12.5 11.2 15.4 13.5 16.0 14.6 18.9 
450 )() 50 27 8.0 8.6 7.1 9.3 13.2 13.7 12.3 14.5 11.0 11.6 10.1 12.3 18.0 18.6 17.1 19.3 
450 JOO 50 25 7.8 10.3 4.7 9.0 16.4 18.9 13.4 17.6 1l.8 14.3 8.7 12.9 22.3 24.8 19.2 23.5 
450 300 60 36 11.0 11.3 12.2 14.2 12.6 12.9 13.8 15.8 ll.8 12.1 12.9 14.9 15.2 15.5 16.4 18.4 
450 300 60 33 11.4 9.8 10.5 10.5 16.6 14.9 15.7 15.7 13.2 1l.5 12.3 12.3 20.2 18.5 19.3 19.3 
450 300 60 30 11.4 11.7 8.4 10.4 20.1 20.4 17.1 19.1 14.2 14.5 11.2 13.1 24.7 25.0 21.7 23.6 
450 300 70 42 14.2 12.3 15.4 15.2 15.8 13.9 17.0 16.8 13.7 ll.8 14.9 14.7 17.2 15.3 18.4 18.1 
450 300 70 38 15.2 11.3 14.3 12.1 20.4 16.5 19.4 17.2 15.7 ll.8 14.8 12.6 22.7 18.8 21.8 19.6 
450 300 70 35 15.5 13.6 12.5 12.3 24.2 22.2 21.2 20.9 17.0 15.1 14.0 13.8 27.5 25.6 24.5 24.3 
450 450 60 33 12.0 14.6 14.0 18.3 15.5 18.0 17.5 21.7 14.0 16.6 16.0 20.3 19.3 21.8 21.3 25.5 
!'50 450 60 30 10.7 11.2 10.6 12.8 17.6 18.2 17.5 19.8 13.7 14.2 13.6 15.8 22.5 23.0 22.4 24.6 
450 450 60 27 12.0 14.5 9.8 14.0 22.5 25.0 20.3 24.5 16.0 18.5 13.8 18.0 28.3 30.8 26.1 30.3 
450 450 70 38 14.7 15.0 16.7 18.7 18.2 18.5 20.2 22.2 15.5 15.8 17.5 19.5 20.8 21.1 22.8 24.8 
450 450 70 35 13 .7 12.0 13.6 13.6 20.7 19.0 20.6 20.6 15.5 13.8 15.4 15.4 24.2 22.6 24.2 24.2 
450 450 70 31 15.3 15.6 13.1 15.1 25.8 26.1 23.6 25.6 18.1 18.4 15.9 17.9 30.4 30.7 28.2 30.2 
450 450 80 44 17.6 15.7 19.6 19.4 21.0 19.1 23.0 22.8 17.1 15.2 19.1 18.9 22.4 20.5 24.4 24.2 
450 450 80 40 17.1 13.3 17.1 14.9 24.1 20.2 24.0 21.8 17.7 13.8 17.6 15.4 26.5 22.6 26.4 24.2 
450 450 80 36 19.2 17.3 17 .0 16.8 29.7 27.7 27.5 27.2 20.7 18.8 18.5 18.3 33.0 31.1 30.8 30.6 
450 600 70 35 21.4 23.9 24.2 28.4 26.6 29.1 29.4 33.6 23.4 25.9 26.2 30.4 30.4 33.0 33.3 37.5 
450 600 70 31 18.5 19.1 19.3 21.5 27.3 27.8 28.0 30.3 21.5 22.1 22.3 24.5 32.1 32.7 32.9 35.1 
450 600 70 28 21.4 23.9 20.0 24.3 33.7 36.2 32.3 36.5 25.4 27.9 24.0 28.2 39.5 42.0 38.2 42.4 
450 600 80 40 23.7 24.0 26.6 28.6 29.0 29.3 31.8 33.8 24.5 24.8 27.3 29.3 31.6 31.9 34.4 36.4 
450 600 80 36 21.3 19.7 22.1 22.1 30.1 28.4 30.8 30.8 23.1 21.4 23.8 23.8 33.7 32.0 34.4 34.4 
450 600 80 32 24.5 24.8 23.2 25.2 36.8 37.1 35.4 37.4 27.3 27.6 25.9 27.9 41.4 41.7 40.0 42.0 
450 600 90 45 26.5 24.6 29.4 29.2 31.8 29.9 34.6 34.4 26.1 24.1 28.9 28.7 33.1 31.2 36.0 35.7 
450 600 90 40 24.7 20.9 25.5 23.3 33.5 29.6 34.2 32.0 25.3 21.4 26.0 23.8 35.9 32.0 36.6 34.4 
450 600 90 36 28.3 26.4 26.9 26.7 40.5 38.6 39.2 39.0 29.8 27.9 28.4 28.2 43.9 42.0 42.5 42.3 
600 300 60 39 11.4 15.0 12.6 17.9 13.0 16.6 14.2 19.5 14.3 17.9 15.5 20.8 17.8 21.4 19.0 24.3 
600 300 60 36 8.9 10.5 8.0 11.3 14.0 15.7 13.1 16.5 12.8 14.5 11.9 15.2 19.8 21.4 18.9 22.2 
600 300 60 33 12.3 15.9 9.2 14.6 20.9 24.5 17.9 23.2 17.2 20.8 14.2 19.5 27.7 31.3 24.7 30.0 
600 300 70 45 13 .7 15.1 14.9 18.0 15.3 16.7 16.5 19.6 15.4 16.8 16.5 19.6 18.8 20.2 20.0 23.1 
600 300 70 42 11.6 11.0 10.7 ll.8 16.7 16.2 15.8 16.9 14.3 13.7 13.3 14.5 21.3 20.7 20.3 21.4 
600 300 70 38 15.5 16.9 12.5 15.6 24.2 25.6 21.2 24.3 19.2 20.6 16.2 19.3 29.7 31.1 26.7 29.8 
600 300 80 52 15.7 14.9 16.9 17.7 17.3 16.5 18.5 19.4 16.1 15.3 17.3 18.2 19.6 18.8 20.8 21.6 
600 300 80 48 14.5 11.7 13.6 12.5 19.6 16.8 18.7 17.6 15.9 13.1 15.0 13.9 22.9 20.1 22.0 20.9 
600 300 ·80 44 18.9 18.1 15.9 16.8 27.6 26.8 24.6 25.5 21.4 20.5 18.4 19.2 31.9 31.0 28.9 29.7 
600 450 70 42 18.8 22.4 20.8 26.1 22.2 25.8 24.2 29.5 21.7 25.3 23.7 29.0 26.9 30.6 29.0 34.3 
600 450 70 38 15.0 16.7 14.9 18.3 22.0 23.6 21.9 25.2 18.9 20.6 18.9 22.2 27.7 29.4 27.7 31.0 
600 450 70 35 20.0 23.7 17.9 23.2 30.5 34.1 28.3 33.6 25.0 28.6 22.8 28.1 37.3 40.9 35.1 40.4 
600 450 80 48 20.6 22.0 22.6 25.7 24.0 25.4 26.0 29.1 22.2 23.6 24.2 27.3 27.5 28.9 29.5 32.6 
600 450 80 44 17.4 16.8 17.3 18.4 24.3 23.8 24.3 25.4 20.0 19.5 20.0 21.1 28.8 28.3 28.8 29.9 
600 450 80 40 23.0 24.4 20.8 23.9 33.5 34.9 31.3 34.4 26.7 28.1 24.5 27.6 39.0 40.4 36.8 39.9 
600 450 90 54 22.6 21.8 24.6 25.5 26.0 25.2 28.0 28.9 23.0 22.2 25.0 25.9 28.3 27.5 30.3 31.2 
600 450 90 49 20.3 17.5 20.2 19.1 27.3 24.5 27.2 26.1 21.8 19.0 21.7 20.6 30.5 27.8 30.5 29.4 
600 450 90 45 26.4 25.6 24.2 25.1 36.8 36.0 34.7 35.5 28.8 28.0 26.6 27.5 41.1 40.3 38.9 39.8 
600 600 70 38 29.4 33.1 32.3 37.6 34.7 38.3 37.5 42.8 32.4 36.0 35.2 40.5 39.4 43.1 42.3 47.6 
600 600 70 35 23.7 25.3 24.4 27.8 32.5 34.1 33.2 36.5 27.6 29.3 28.4 31.7 38.2 39.9 39.0 42.3 
600 600 70 31 30.0 33.7 28.7 34.0 42.3 45.9 40.9 46.3 34.9 38.6 33.6 38.9 49.1 52.7 47.7 53.0 
600 600 80 44 31.8 33.2 34.6 37.7 37.0 38.4 39.9 43.0 33.5 34.9 36.3 39.4 40.6 42.0 43.4 46.5 
600 600 80 40 26.6 26.1 27.4 28.5 35.4 34.8 36.2 37.3 29.3 28.7 30.1 31.2 39.9 39.3 40.7 41.8 
600 600 80 36 33.4 34.8 32.1 35.1 45.7 47.1 44.3 47.4 37.1 38.5 35.7 38.8 51.2 52.6 49.8 52.9 
600 600 90 49 34.7 33.9 37.6 38.5 40.0 39.2 42.8 43.7 35.2 34.3 38.0 38.9 42.3 41.4 45.1 46.0 
600 600 90 45 30.0 27.2 30.8 29.7 38.8 36.0 39.5 38.4 31.4 28.7 32.2 31.1 42.0 39.3 42.8 41.7 
600 600 90 40 37.4 36.6 36.0 36.9 49.7 48.8 48.3 49.2 39.8 39.0 38.5 39.3 53.9 53.1 52.6 53.4 
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TABLE E-IC. AVERAGE TOTAL DELAY PER 'lEHICLE (SECONDS/VEHICLE) FOR GEOMETRY 5*5 

INTERSECTION TRllCKS ON THE MINOR STREET 
ENVIRONMENT 1m LEVEL HIGH LEVEL 

LEIT TUR"'~S ON MINOR STREET LEIT TURNS ON MINOR STREET 
L~ LEVEL HIGH LEVEL 1m LEVEL HIGH LEVEL 

TRllCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 

L.r./MAJOR L.T./MAJOR L.T ./MAJOR L.T ./MAJOR L.T ./MAJOR L.T ./MAJOR L.T ./MAJOR L.r./MAJOR 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH ~ HIGH 

V-2 V-I CY GT LLLL IILLJ.. UIlJ. HIILL LLHJ.. fILHL UIIIJ.. HHHJ.. LLLH HLUI. lJ!LH IIHLH LLHH HI1III I1IIIH HHHII 

300 300 50 27 9.0 10.2 9.3 12.3 5.6 6.8 5.9 8.9 9.1 10.3 9.4 12.4 7.5 8.8 7.9 10.8 
300 300 50 25 9.1 8.4 7.4 8.3 9.2 8.5 7.5 8.4 10.2 9.5 8.5 9.4 12.2 11.5 10.4 11.4 
300 300 50 22 5.7 6.9 1.8 4.7 9.3 10.5 5.4 8.4 7.8 9.0 3.9 6.9 13 .2 14.5 9.4 12.3 
300 300 60 33 13.0 12.0 13.3 14.0 9.6 8.6 9.9 10.6 11.9 10.9 12.2 12.9 10.3 9.3 10.6 11.4 
300 300 60 30 13 .4 10.4 11.6 10.4 13 .5 10.5 11. 7 10.5 13.2 10.3 11.5 10.2 15.2 12.2 13.4 12.2 
300 300 60 27 10.2 9.3 6.4 7.1 13.9 12.9 10.0 10.7 11.1 10.1 7.3 8.0 16.6 15.6 12.7 13.4 
300 300 70 38 15.0 11.8 15.4 13 .9 11.6 8.4 12.0 10.5 12.6 9.5 13.0 11.5 11.1 7.9 11.4 9.9 
300 300 70 35 15.7 10.6 14.0 10.5 15.8 10.7 14.1 10.6 14.3 9.2 12.6 9.1 16.3 11.1 14.6 11.1 
300 300 70 31 12.9 9.7 9.1 7.5 16.5 ]).3 12.7 11.2 12.5 9.3 8.7 7.2 18.0 14.8 14.1 12.6 
300 450 50 25 9.6 10.9 10.8 !J.8 8.0 9.3 9.2 12.2 9.8 11.0 10.9 13.9 10.0 11.2 11.2 14.1 
300 450 50 22 7.9 7.2 7.0 7.9 9.8 9.1 8.9 9.9 9.0 8.3 8.1 9.1 12.8 12.1 11.9 12.8 
300 450 50 20 6.1 7.3 3.0 6.0 11.5 12.7 8.5 11.4 8.2 9.4 5.2 8.1 15.4 16.7 12.4 15.4 
300 450 60 30 13.9 12.9 15.1 15.8 12.3 11.3 13.5 14.2 12.8 11.8 13.9 14.7 13.0 12.0 14.2 14.9 
300 450 60 27 12.5 9.5 11.6 10.3 14.4 11.5 '.3.5 12.2 12.4 9.4 11.4 10.2 16.1 13.2 15.2 13 .9 
300 450 60 24 10.7 9.7 7.7 8.4 16.1 15.1 13.1 13.8 11.5 10.6 8.5 9.2 18.8 17.8 15.8 16.5 
300 450 70 35 16.3 13.1 17.4 15.9 14.7 11.5 15.8 14.3 13.9 10.7 15.1 13.5 14.1 10.9 15.3 13.8 
300 450 70 31 15.2 10.0 14.2 10.7 17.1 11.9 16.1 12.7 13.8 8.6 12.9 9.4 17 .5 12.4 16.6 !3.1 
300 450 70 28 13.6 10.:' 10.6 9.1 19.0 15.8 16.0 14.5 13.2 10.0 10.2 8.7 20.5 17.3 17.5 16.0 
300 600 60 27 13.9 15.1 15.9 13.8 14.1 15.3 16.1 19.0 14.0 15.2 16.0 18.9 16.0 17 .3 18.0 21.0 
300 600 60 24 10.7 9.9 10.6 11.5 14,4 13.7 14.3 15.3 11.8 11.0 11. 7 12.6 17.3 16.6 17.2 18.2 
300 600 60 21 10.2 11.4 8.0 10.9 17.4 18.7 15.2 18.2 12.3 13.5 10.1 13.0 21.4 22.6 19.2 22.1 
300 600 70 31 17 .8 16.8 19.8 20.5 18.0 17.0 20.0 20.7 16.7 15.7 18.7 19.4 18.7 17.7 20.7 21.4 
300 600 70 28 14.8 11.9 14.7 13 .5 18.5 15.6 18.5 17.2 14.7 11.7 14.6 13 .3 20.3 17.3 20.2 18.9 
300 600 70 24 14.4 13.4 12.2 12.9 21.6 20.7 19.5 20.2 15.3 14.3 13.1 13.8 24.3 23.4 22.2 22.9 
300 600 80 36 19.9 16.7 21.9 20.4 20.1 16.9 22.2 20.6 17.6 14.4 19.6 18.1 19.6 16.4 21.6 20.1 
300 600 80 32 17.3 12.1 17.2 13.7 21.0 15.8 20.9 17.4 15.9 10.7 15.8 12.3 21.5 16.3 21.4 17.9 
300 600 80 28 17.2 14.0 15.0 13.5 24.4 21.2 22.2 20.7 16.8 13.6 14.6 13.1 25.9 22.7 23.7 22.2 
450 300 50 30 9.8 12.1 10.1 [/ .. 1 6.4 8.7 6.7 10.7 10.8 13.1 11.1 15.2 9.2 11.6 9.6 13.6 
450 300 50 27 9.4 9.7 7.6 9.7 9.5 9.9 7.7 9.8 11.4 11.8 9.7 11. 7 13.4 13.7 11.6 13.7 
450 300 50 25 6.8 9.2 3.0 7.0 10.4 12.8 6.6 10.6 9.8 12.2 6.0 10.0 15.3 17.7 11.S 15.5 
4S0 300 60 36 13.9 14.1 14.3 16.1 10.5 10.7 10.9 12.7 13.7 13.8 14.1 15.9 12.2 12.3 12.5 14.3 
450 300 60 33 14.0 12.1 12.2 12.0 14.1 12.2 12.3 12.1 14.7 12.9 13.0 12.8 16.7 14.B 14.9 14.8 
450 300 60 30 11.6 I1.B 7.8 9.6 15.3 15.4 11.4 13.2 13.4 13.5 9.6 11.4 18.9 19.0 15.0 16.9 
450 300 70 42 16.0 13.9 lb.3 l5.9 12.6 10.5 12.9 12.5 14.5 12.4 14.9 14.5 13.0 10.9 13 .3 12.9 
450 300 70 38 16,6 12.5 14.8 12.4 16.7 12.6 14.9 12.5 16.1 12.0 14.3 12.0 18.0 14.0 16.3 13.9 
450 300 70 35 14.b 12.5 10.7 10.3 ,8.2 16.1 14.4 13.9 15.1 13.0 11.3 10.9 20.6 18.5 16.7 16.3 
450 450 60 33 12.8 15.2 14.0 [8.0 11.2 13.6 12.4 16.4 13.9 16.2 15.0 19.1 14.1 16.5 15.3 19.3 
450 450 60 30 11.1 11.4 10.1 12.2 13.0 13 .3 12.1 14.1 13.1 13.4 12.2 14.2 16.8 17.2 15.9 18.0 
450 450 60 27 10.1 12.4 7.1 ILl 15.5 17. ':1 12.5 16.5 13.1 15.4 10.1 14.1 20.4 22.7 17 .4 21.4 
450 450 70 18 16.7 16.8 17.9 19.7 15.1 15.2 16.3 lB.l 16.5 16.6 17.7 19.5 16.7 16.8 17.9 19.7 
450 450 70 35 15.2 lJ.4 14.3 14.2 17.2 15.3 16.2 16.1 16.0 14.2 15.1 14.9 19.8 17.9 18.9 18.7 
450 450 70 31 14.6 14.7 11.6 13.4 20.0 20.1 17 .0 lB.8 16.3 16.5 13.3 15.1 23.6 23.7 20.6 22.4 
450 450 80 44 18.4 16.3 19.6 19.2 16.8 14.7 18.0 17.6 16.9 14.8 18.1 17.7 17.2 15.1 18.3 17.9 
450 450 80 40 17.5 13.5 16.6 14.2 19.4 15.4 lB.5 16.1 17.1 13.0 16.1 13.8 20.8 16.7 19.9 17.5 
450 450 80 36 17.3 15.2 14.3 13.9 22.7 20.6 19.7 19.3 17.8 15.7 14.8 14.4 25.1 23.0 22.1 21.7 
450 600 70 35 21.2 23.5 23.2 27.2 21.4 23.7 23.4 27.4 22.2 24.5 24.2 28.2 24.3 26.6 26.3 30.3 
450 600 70 31 17.9 13.3 17.8 19.9 21.6 22.0 21.5 23.6 19.9 20.3 19.8 21.9 25.5 25.9 25.4 27.5 
450 600 70 28 18.5 20.9 16.3 20.4 25.8 29.1 23.6 27.6 21.5 23.9 19.4 23.4 30.6 33.0 28.4 32.5 
450 600 80 40 24.7 24.8 26.7 28.5 24.9 25.1 26.9 28.7 24.5 24.6 26.5 28.3 26.6 26.7 28.6 30.4 
450 600 80 36 21.9 20.0 21.8 21.6 25.6 23.8 25.5 25.4 22.7 20.8 22.6 21..4 28.2 26.4 28.1 28.0 
450 600 80 32 22 .~ 22.9 20.6 22.4 30.0 30.2 27.9 29.7 24.6 24.7 22.4 24.2 33.7 33.8 31.5 33.3 
450 600 90 45 26.4 24.3 28.4 28.0 26.6 24.5 28.6 23.2 24.9 22.8 26.9 26.5 27.0 24.9 29.0 28.5 
450 600 90 40 24.1 20.1 24.1 21.7 27.9 23.8 27.B 25.4 23.7 19.6 23.6 21.2 29.2 25.2 29.2 26.8 
450 600 90 )6 2S .{~ 23.3 23.2 22.8 n.6 30.5 )0.4 30.0 25.9 23.8 23.7 23.3 35.0 32.9 32.8 32.4 
600 300 60 39 11.9 15.4 12.3 17.4 B.5 12.1l 8.9 14.0 13.9 17.3 14.2 19.3 12.3 15.7 12.6 17.8 
600 300 60 36 9.0 10.S 7.3 10.4 9.1 10.6 7.4 10.5 11.9 13.4 10.2 13.3 13.9 15.4 12.1 15.3 
600 300 60 33 10.1 !'l.5 6.2 11.4 13.7 17.2 9.9 15.0 14.0 17.5 10.2 15.3 19.5 22.9 15.6 20.8 
600 300 70 45 15.4 16.6 15.7 18.6 12.0 13.2 12.3 15.2 16.1 17.3 16.4 19.3 14.5 15.7 14.9 17.8 
600 300 70 42 12.9 12.1 11.1 12.1 1).0 12.2 11.2 12.2 11,.6 13.8 12.8 13.7 16.5 15.8 14.8 15.7 
600 300 70 38 14.5 15.7 10.7 13.6 18.1 19.4 14.3 17.2 17.2 18.4 13.4 16.3 22.7 23.9 18.8 21.7 
600 300 80 52 16.2 15.2 16.6 17.3 12.8 11.8 13.2 13.9 15.7 14.7 16.0 16.7 14.1 13.1 14.5 15.2 
600 300 80 48 14.6 11.6 12.8 11.6 14.7 11.7 13.0 11. 7 15.0 12.1 13.3 12.0 17.0 14.0 15.2 14.0 
600 300 80 44 16.8 15.8 12.9 13.6 20.4 19.4 16.6 17.2 18.2 17.2 14.4 15.1 23.7 22.7 19.8 20.5 
600 450 70 1.2 18.3 21.8 19.5 24.6 16.7 20.2 17.9 23.0 20.2 23.7 21.4 26.5 20.5 23.9 21.7 26.8 
600 450 70 38 14.2 15.6 13.2 16.4 16.1 17.6 15.2 18.3 17.1 18.6 16.2 19.3 20.9 22.3 19.9 23.1 
600 450 70 35 16.9 20.3 13.9 19.0 22.3 25.8 19.3 24.4 20.8 24.3 17.8 22.9 28.1 31.6 25.1 30.2 
600 450 80 48 21.3 22.S 22.5 25.4 19.7 20.9 20.9 23.8 22.0 23.2 23.2 26.1 22.2 23.4 23.4 26.3 
600 450 80 44 17.7 16.9 16.8 17.7 19.6 18.8 18.7 19.6 19.4 18.6 18.5 19.4 23.1 22.4 22.2 23.1 
600 450 80 40 21.0 22.2 18.0 20.9 26.4 27.7 23.4 26.3 23.7 24.9 20.7 23.6 31.0 32.2 28.0 30.9 
600 450 90 54 22.1 21.1 23.3 24.0 20.5 19.5 21.7 22.4 21.6 20.6 22.8 23.4 21.8 20.8 23.0 23.7 
600 450 90 49 19.5 16.5 18.5 17.3 21.4 18.4 20.5 19.2 19.9 16.9 19.0 17.7 23.7 20.7 22.8 21.5 
600 450 90 45 23.2 22.2 20.2 20.9 28.7 27.7 25.6 26.3 24.7 23.7 21.7 22.3 31.9 30.9 28.9 29.6 
600 600 70 38 28.0 31.5 30.0 35.2 28.2 )1.7 30.3 35.4 30.0 33.4 32.0 37.1 32.0 35.5 34.0 39.2 
600 600 70 35 21.9 23.3 21.8 24.9 25.6 27.0 25.5 28.6 24.8 26.3 24.7 27.9 30.4 31.S 30.3 33.4 
600 600 70 31 25.9 29.4 2.1.7 28.9 33.1 36.6 31.0 36.1 29.8 33.3 27.7 32.8 38.9 42.4 36.7 41.9 
600 600 80 44 31.5 32.8 33.6 36.5 31.8 33.0 13.8 36.7 32.2 33.5 34.2 37.2 34.3 35.5 36.3 39.2 
600 600 80 40 26.0 25.2 25.9 26.8 29.7 28.9 29.6 30.5 27.7 26.9 27.6 28.5 13.2 32.5 33.1 34.1 
600 600 80 36 30.5 31.7 28.3 31.2 'l7 .7 38.9 35.5 38.4 33.1 34.4 31.0 33.9 42.2 43.4 40.0 42.9 
600 600 90 49 B.3 32.3 35.3 36.0 33.5 n.5 35.5 36.2 32.B 31.11 34.8 35.5 34.8 33.8 36.8 37.5 
600 600 90 45 28.2 25.2 28.1 26.8 31.9 28.9 31.8 30.5 28.6 25.7 28.5 27.3 34.2 31.2 34.1 32.8 
600 600 90 40 33.3 32.3 31.1 31.8 40.5 39.5 38.3 39.0 34.7 33.7 32.5 33.2 43.8 42.8 41.6 42.3 
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TABLE E-lD. AVERAGE TOTAL DElAY PER VEHICrz (SEC(H)S/VEHICrz) FOR GEC»!ITRY 6*4 

INTERSECTIOII TRUCKS 011 TIlE MINOR STREET 
ENVIRONHENr IDol rzVEL HIGH LEVEL 

rzFT TURNS 011 MINOR STREET LEFT TURNS ON MINOR STREET 
IDol LEVEL HIGH rzVEL IDol LEVEL HIGH rzVEL 

TROCKS 011 KAJOR ST3EET TRUCKS 011 KAJOR STREET TRUCKS 011 KAJOR STREET TRUCKS ON KAJOR STREET 
IDol IilGH IDol HIGH IDol HIGH IDol IilGH 

L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR 
IDol IilGH IDol HIGH IDol HIGH IDol HIGH IDol IilGH IDol HIGH IDol IilGH IDol IilGH 

V-2 V-I CY GT ULL HIlJ.. !JILL IIHLL lJ1IL HlliL LIIIIL HIIHL LLLH HLLH LHUI IIIILH UlIII HLIIH UIIIH l!HIIII 

300 300 50 27 8.7 13.7 9.8 16.4 7.3 12.2 8.3 14.9 10.8 15.7 11.8 18.5 11.2 16.1 12.2 18.8 
300 300 50 25 7.0 10.0 6.0 10.6 9.0 12.0 8.0 12.7 10.1 13.0 9.0 13.7 13.9 16.9 12.9 17.6 
300 300 50 22 5.4 10.3 2.3 8.9 11.0 15.9 7.8 14.4 9.5 14.4 6.3 12.9 16.9 21.8 13.7 20.3 
300 300 60 33 10.4 13 .1 11.5 15.9 8.9 11.7 10.0 14.4 11.2 14.0 12.3 16.7 11.6 14.3 12.6 17.1 
300 300 60 30 8.9 9.7 7.9 10.3 11.0 11. 7 9.9 12.4 10.8 11.5 9.7 12.1 14.6 15.4 13.6 16.0 
300 300 60 27 7.7 10.4 4.5 8.9 13.2 15.9 10.1 14.5 10.5 13.2 7.3 11. 7 17.9 20.6 14.7 19.1 
300 300 70 38 14.~ 15.3 15.8 18.0 13.3 13.8 14.3 16.5 14.3 14.8 15.4 17.6 14.7 15.2 15.8 17.9 
300 300 70 35 13.6 12.1 12.6 12.8 15.7 14.2 14.6 14.8 14.2 12.7 13 .1 13.4 18.1 16.6 17.0 17.2 
300 300 70 31 12.6 13.1 9.5 11. 7 18.2 18.7 15.1 17.2 14.2 14.7 11.1 13.3 21.6 22.1 18.5 20.7 
300 450 50 25 10.2 15.2 12.1 18.7 10.5 15.5 12.4 19.1 12.3 17.2 14.2 20.8 14.4 19.4 16.3 23.0 
300 450 50 22 6.6 9.6 6.4 11.1 10.5 13.4 10.3 14.9 9.7 12.7 9.5 14.1 15.4 18.3 15.2 19.8 
300 450 50 20 6.6 11.6 4.3 11.0 14.0 18.9 11.7 18.3 10.7 15.6 8.4 15.0 19.9 24.8 17.6 24.2 
300 450 60 30 12.1 14.9 14.0 18.4 12.5 15.2 14.4 18.8 13.0 15.7 14.8 19.3 15.1 17.9 17.0 21.4 
300 450 60 27 8.9 9.6 8.7 11.1 12.7 13.5 12.5 14.9 10.7 11.4 10.5 12.9 16.4 17.1 16.2 18.6 
300 450 60 24 8.9 11. 7 6.6 11.0 16.1 19.0 14.0 18.4 11.7 14.5 9.4 13.8 20.9 23.7 18.6 23.0 
300 450 70 35 16.8 17.3 18.7 20.9 17.2 17.7 19.0 21.2 16.4 16.9 18.3 20.5 18.6 19.1 20.5 22.6 
300 450 70 31 13.9 12.4 13.7 13.9 17.7 16.2 17 .5 17.7 14.4 11.0 14.2 14.4 20.1 18.7 19.9 20.1 
300 450 70 28 14.2 14.7 11.9 14.0 21.5 22.0 19.2 21.4 15.7 16.2 13.4 15.6 24.9 25.4 22.6 24.8 
300 600 60 27 13.7 18.6 16.4 23.0 15.8 20.8 18.5 25.2 15.7 20.7 18.4 25.1 19.7 24.7 22.4 29.1 
300 600 60 24 8.6 11.6 9.2 13.9 14.3 17.2 14.9 19.5 11. 7 14.6 12.3 16.9 19.2 22.1 19.8 24.4 
300 600 60 21 10.0 14.9 8.5 15.1 19.2 24.1 17.7 24.3 14.1 19.0 12.6 19.2 25.1 30.0 23.6 30.2 
300 600 70 31 15.3 18.0 18.0 22.4 17.4 20.1 20.1 24.5 16.1 18.8 18.8 23.2 20.1 22.8 22.8 27.2 
300 600 70 28 10.5 11.2 11.1 13.5 16.1 16.9 16.7 19.2 12.3 13.0 12.9 15.3 19.8 20.5 20.4 22.8 
300 600 70 24 11.9 14.6 10.4 14.8 21.1 23.8 19.6 24.0 14.7 17.4 13.2 17.6 25.7 28.4 24.2 28.6 
300 600 80 36 19.7 20.3 22.5 24.6 21.9 22.4 24.6 26.8 19.3 19.8 22.0 24.2 23.3 23.8 26.0 28.2 
300 600 80 32 15.3 13.8 15.9 16.1 20.9 19.4 21.5 21.7 15.8 14.3 16.4 16.6 23.3 21.8 23.9 24.1 
300 600 80 28 17.0 17 .5 15.5 17.7 26.2 26.7 24.7 26.9 18.6 19.1 17.1 19.3 29.6 30.1 28.1 30.3 
450 300 50 30 10.5 16.5 11.5 19.2 9.0 15.0 10.0 17.8 13.4 19.5 14.5 22.2 13.8 19.8 14.8 22.6 
450 300 50 27 8.2 12.3 7.2 12.9 10.2 14.3 9.2 15.0 12.2 16.2 11.1 16.9 16.1 20.1 15.0 20.8 
450 300 50 25 7.5 13.6 4.4 12.1 13.1 19.1 9.9 17.6 12.5 18.5 9.3 l7.1 19.9 25.9 16.7 24.5 
450 300 60 36 12.3 16.1 13.4 18.9 10.8 14.7 11.9 17.4 14.0 17.9 15.1 20.6 14.4 18.2 15.5 21.0 
450 300 60 33 10.5 12.3 9.4 12.9 12. ~ 14.1 11.5 15.0 13 .2 15.0 12.1 15.7 17.1 18.9 16.0 19.6 
450 100 60 30 10.0 13.8 6.9 12.4 15.6 19.4 12.4 17.9 13.7 17.6 10.6 16.1 21.1 25.0 18.0 23.5 
450 300 70 42 16.7 18.3 17.7 21.0 15.2 16.8 16.2 19.5 17.2 18.8 18.2 21.5 17 .5 19.1 18.6 21.9 
450 300 70 38 15.4 15.0 14.3 15.7 17.4 17.0 16.4 17.7 16.9 16.5 15.8 '7.1 20.7 20.4 19.7 21.0 
450 300 70 35 15.3 16.9 12.1 15.4 20.8 22.4 17.7 21.0 17.7 19.3 14.6 17.9 25.1 26.7 22.0 25.3 
450 450 60 33 14.4 20.4 16.2 24.0 14.7 20.7 16.6 24.3 17.3 23.4 19.2 26.9 19.5 25.5 21.4 29.1 
:'50 450 60 10 10.7 14.8 10.5 16.3 14.& 18.6 14.3 ~0.1 14.7 18.8 14.5 20.2 20.4 24.4 20.2 25.9 
450 450 ~O 27 11.6 17.6 9.3 17.0 18.9 25.0 16.6 24.4 16.6 22.~ 14.1 22.0 25.8 31.8 23.5 31.2 
450 450 70 38 15.9 19.7 17.8 23.3 16.2 20.0 18.1 23.6 17.6 21.4 19.5 25.0 19.8 23.6 21.7 27.2 
450 4'iO 70 35 12.6 14.4 12.4 15.9 16.4 18.3 16.2 19.7 15.3 17.1 15.1 18.6 21.0 22.8 20.8 24.3 
450 450 70 31 13.8 17.6 11.4 17.0 21.1 24.9 18.8 24.3 17 .5 21.3 15.2 20.7 26.7 30.5 24.4 29.9 
450 450 80 44 19.9 21.5 21.8 25.1 20.2 21.8 22.1 25.4 20.4 22.0 22.3 25.5 22.6 24.2 24.4 27.7 
450 450 80 40 17 .2 16.8 17.0 18.3 21.0 20.6 20.8 22.1 18.7 18.3 18.4 19.8 24.3 24.0 24.1 25.4 
450 450 80 36 18.8 20.4 16.5 19.8 26.2 27.8 23.8 27.1 21.3 22.9 19.0 22.3 30.5 32.1 28.2 31.5 
450 600 70 35 21.9 28.0 24.6 32.4 24.1 30.1 26.8 14.5 24.9 30.9 27.6 35.3 28.9 34.9 31.6 39.3 
450 600 70 31 16.8 20.9 17.4 23.2 22.5 26.5 23.1 28.8 20.8 24.9 21.4 27.2 28.3 32.3 28.9 34.6 
450 600 70 28 19.3 25.3 17.8 25.5 28.4 34.5 27.0 34.7 24.2 30.3 22.8 30.5 35.2 41.3 33.8 41.5 
450 600 80 40 23.2 27.0 25.9 31.4 2'>.1 2Q.l 28.0 33.5 24.9 28.7 27.6 33.1 28.9 32.7 31.6 37.1 
450 600 80 36 18.5 20.3 19.1 22.6 24.1 26.0 24.7 28.3 21.2 23.0 21.~ 25.3 28.7 30.5 29.3 32.8 
450 600 80 32 21.2 25.1 19.8 25.3 30.4 34.2 28.9 34.4 25.0 28.8 23.5 29.0 36.0 39.8 34.5 40.0 
450 600 90 45 27.1 28.7 29.8 33.1 29.3 30.9 32.0 35.3 27.6 29.2 30.3 33.6 31.6 33.2 34.3 37.6 
450 600 90 40 23.0 22.7 23.7 2~.0 28.7 28.3 29.3 30.6 24.5 24.1 25.1 26.4 32.0 31.6 32.6 33.9 
450 600 90 36 26.1 27.7 24.7 27.9 35.3 36.9 33.8 37.1 28.6 30.2 27.1 30.4 39.6 41.2 38.1 41.4 
600 300 60 39 13.6 20.7 14.6 23.4 12.1 19.2 13 .1 21.9 J. 7.4 24.6 13.5 27.3 17.8 24.9 18.9 27.7 
600 300 60 36 8.8 13.9 7.7 14.6 10.8 16.0 9.8 16.6 13.7 18.8 12.6 19.5 17.5 22.7 16.5 23.3 
600 300 60 33 11.7 18.9 8.6 17.4 17 .3 24.1. 14.1 22.9 l7.6 24.7 14.5 23.3 25.0 32.1 21.8 30.7 
600 300 70 45 14.7 19.6 15.7 22.3 13 .2 13.1 14.3 20.9 17.3 22.2 18.4 25.0 17.7 22.6 18.7 25.3 
600 300 70 42 10.3 13.3 9.3 13.9 12.4 15.3 11.3 1~.9 14.0 16.9 12.9 17. 'i 17 .8 20.8 16.8 21.4 
600 300 70 38 13.8 18.7 10.7 17.3 19.4 24.3 16.2 22.8 18.5 23.4 15.3 21.9 25.8 30.8 22.7 29.3 
600 300 80 52 17.9 20.6 18.9 23.3 16.4 19.1 17.4 21.8 19.3 22.0 20.1 24.7 19.6 22.3 20.7 25.1 
600 300 80 48 14.4 15.1 13 .3 15.7 16.4 17.1 15.4 17.8 16.8 17.5 15.7 18.1 20.6 21.4 19.6 22.0 
600 300 80 44 18.4 21.1 15.1 19.6 23.9 26.6 20.8 25.2 21.8 24.5 18.7 23.0 29.2 31.9 26.0 30.4 
600 450 70 42 20.8 27.9 22.6 31.5 21.1 28.2 23.0 31.8 24.6 31.8 26.5 35.3 26.8 34.0 28.7 37.5 
600 450 70 38 14.8 19.9 14.5 21.4 18.6 23.8 18.4 25.2 19.6 24.Q 19.4 26.3 25.3 30.5 25.1 32.0 
600 4~0 70 35 19.4 26.5 17.0 25.9 26.7 33.8 24.4 33.2 25.2 32.4 22.9 31.7 34.4 41.6 32.1 40.9 
600 450 80 48 21.4 26.3 23.3 29.9 21.7 26.7 23.6 30.2 24.1 29.0 25.9 32.5 26.2 31.1 28.1 34.7 
600 450 80 44 16.0 18.9 15.7 20.4 19.8 22.7 19.6 24.2 19.f. 22.5 19.4 24.0 25.3 28.2 25.1 29.7 
600 450 80 40 21.1 26.1 18.8 25.4 28.5 33.4 26.2 32.8 25.8 30.7 23.5 30.1 35.0 39.9 32.7 39.3 
600 450 90 54 24.6 27.3 26.5 30.8 24.9 27.6 26.8 31.2 26.0 28.7 27.9 32.2 28.2 30.8 30.0 34.4 
600 450 90 49 20.1 20.8 19.8 22.3 23.9 24.6 23.7 26.1 22.5 23.2 22.2 24.6 28.1 28.9 27.9 30.3 
600 450 90 45 25.7 28.4 23.4 27.7 33.0 35.7 30.7 35.1 29.1 31.11 26.8 11.1 38.3 41.0 36.0 40.3 
600 600 70 38 29.7 36.9 32.4 41.1 31.9 39.0 34.6 43.4 33.6 40.7 36.3 45.1 37.6 44.7 40.3 49.1 
600 600 70 35 21.7 26.9 22.3 29.2 27.3 32.5 28.0 34.8 26.6 31.7 27.2 34.0 34.1 39.2 34.7 41.5 
600 600 70 31 27.6 34.7 26.1 34.9 36.8 43.9 35.3 44.1 33.5 40.6 32.0 40.8 44.5 51.6 43.0 51.8 
600 600 80 44 30.9 35.8 33.6 4C.2 33.1 38.0 35.8 42.4 33.6 38.5 36.3 42.9 37.5 42.5 40.2 46.8 
600 600 80 40 23.5 26.4 24.1 28.7 29.1 32.1 29.7 34.4 27.1 30.1 27.7 32.4 34.6 37.6 35.2 39.9 
600 600 80 36 29.8 34.7 28.3 34.9 39.0 43.9 37.5 44.1 34.5 39.4 33.0 39.6 45.5 50.4 44.0 50.6 
600 600 90 49 35.0 37.7 37.7 42.1 37.2 39.9 39.9 44.3 36.4 39.1 39.1 43.5 40.4 43.1 43.1 47.5 
600 600 90 45 28.0 28.7 28.6 31.0 33.7 14.4 34.3 36.7 30.4 31.1 31.0 33.4 37.9 38.6 38.5 40.9 
600 600 90 40 35.0 37.7 33.5 37.9 44.1 46.8 42.6 47.0 38.4 41.1 36.9 41.3 49.4 52.1 47.9 52.3 
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TABLE E-1E. AVERAGE TOTAL DELAY PER VEHICLE (SECOODS/VEHICU) FOR GEOMIITRY 7*4 

INTERSECTION TRUCKS ON THE MINOR STREET 
ENVI RONKENl' 1m IEVEL IUGH IEVEL 

LEIT TURNS ON MI NOR STREET LEIT TURNS ON MINOR STREET 
1m IEVEL HIGH LEVEL 1m UVEL IUGH LEVEL 

TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
1m KIGH 1m KIGH 1m HIGH 1m KIGH 

L. T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L. T./MAJOR L.T./MAJOR L. T./MAJOR 
1m HIGH 1m IUGH 1m KIGH 1m HIGH 1m HIGH 1m HIGH 1m KIGH 1m HIGH 

V-2 V-I CY GT LLLL IILLL UILL HHLL wn. Hl1U.. lJ!IIL KHIIL Il.LII IILLH LHLH IIIILH WIll IillIH LHHH HHHH 

300 300 SO 27 11.6 13.1 11.8 15.0 11.5 12.9 11. 7 14.8 12.7 14.1 12.9 16.0 14.4 15.9 14.6 17 .8 
300 300 SO 25 12.2 11.6 10.3 11.4 15.6 15.0 13.7 14.8 14.3 13.7 12.4 13.5 19.5 18.9 17.6 18.8 
300 300 SO 22 11.0 12.4 7.0 10.1 17.9 19.3 13.9 17.0 14.1 15.5 10.1 13.2 22.8 24.3 18.9 22.0 
300 300 60 33 14.5 13.7 14.7 15.6 14.3 13 .5 14.6 15.5 14.3 13 .5 14.5 15.4 16.0 15.2 16.2 17.1 
300 300 60 30 15.3 12.5 13.4 12.3 18.7 15.9 16.8 15.7 16.1 13 .3 14.2 13.2 21.3 18.6 19.5 18.4 
300 300 60 27 14.4 13.6 10.4 11.3 21.3 20.5 17.3 18.2 16.3 15.5 12.3 13.2 25.0 24.2 21.0 21.9 
300 300 70 38 17.7 14.7 17.9 16.6 17 .5 14.5 17 .8 16.4 16.3 13 .2 16.5 15.2 18.0 15.0 18.2 16.9 
300 300 70 35 18.8 13.8 16.9 13.6 22.2 17.2 20.3 17.0 18.4 13.4 16.5 13 .2 23.6 18.6 21.7 18.4 
300 300 70 31 18.2 15.2 14.3 12.9 25.1 22.1 21.2 19.8 18.8 15.8 14.9 13 .5 27.6 24.6 23.6 22.3 
300 450 SO 25 10.1 11.6 11.2 14.3 11.8 13 .2 12.9 16.0 11.2 12.6 12.3 15.4 14.7 16.2 15.8 18.9 
300 450 SO 22 8.8 8.3 7.8 8.9 14.0 13.5 13.0 14.1 10.9 10.4 9.9 11.0 17.9 17.4 16.9 18.0 
300 450 SO 20 9.3 10.7 6.1 9.2 18.0 19.4 14.8 17.9 12.3 13.8 9.2 12.3 22.9 24.3 19.8 22.9 
300 450 60 30 13 .2 12.4 14.3 15.2 14.9 14.1 16.0 16.8 13.1 12.3 14.1 15.0 16.6 15.8 17.6 18.5 
300 450 60 27 12.2 9.5 11.2 10.1 17.4 14.7 16.4 15.3 13.1 10.3 12.0 11.0 20.1 17.3 19.1 18.0 
300 450 60 24 12.7 11.9 9.6 10.5 21.4 20.6 18.3 19.2 14.6 13.8 11.4 12.3 25.1 24.3 22.0 22.9 
300 450 70 35 16.7 13.7 17 .8 16.5 18.4 15.4 19.5 18.1 15.3 12.3 16.4 15.1 18.9 15.9 19.9 1B.6 
300 450 70 31 16.1 11.1 15.0 11. 7 21.3 16.3 20.2 16.9 15.7 10.7 14.6 11.3 22.7 17.7 21.7 18.3 
300 450 70 2B 16.8 13 .8 13.6 12.3 25.5 22.5 22.4 21.0 17.4 14.4 14.2 12.9 27.9 24.9 24.8 23.5 
300 600 60 27 10.6 12.1 12.5 15.6 14.1 15.5 16.0 19.1 11.7 13 .1 13.6 16.7 17.0 18.5 18.9 22.0 
300 600 60 24 7.8 7.3 1.6 8.8 14.8 14.3 14.6 15.8 9.9 9.4 9.7 10.9 18.8 18.2 18.6 19.7 
300 600 60 21 9.7 11.1 7.3 10.4 20.2 21.6 17.8 21.0 12.7 14.2 10.4 13 .5 25.1 26.5 22.8 25.9 
300 600 70 31 13.4 12.6 15.3 16.2 16.9 16.1 18.7 19.6 13.2 12.4 15.1 16.0 18.6 17 .8 20.4 21.3 
300 600 70 28 10.9 8.1 10.6 9.6 17.8 15.1 17.6 16.5 11. 7 8.9 11.5 10.4 20.5 17.8 20.3 19.2 
300 600 70 24 12.7 11.9 10.4 11.3 23.2 22.4 20.9 21.8 14.5 13 .8 12.2 13.1 26.9 26.1 24.6 25.5 
300 600 80 36 16.7 13.7 18.6 17.2 20.2 17.2 22.1 20.7 15.3 12.3 17.2 15.8 20.6 17.6 22.5 21.2 
300 600 80 32 14.5 9.5 14.3 11.0 21.5 16.5 21.3 18.0 14.1 9.1 13 .9 10.6 22.9 17.9 22.7 19.4 
300 600 80 28 16.7 13 .6 14.4 13.0 27.2 24.2 24.9 23.5 17.3 14.2 14.9 13.6 29.6 26.6 27.1 26.0 
450 300 SO 30 12.1 14.6 12.3 16.5 12.0 14.5 12.2 16.4 14.1 16.6 14.3 18.5 15.8 1B.3 16.0 20.2 
450 300 SO 27 12.1 12.7 10.3 12.5 15.5 16.1 13.7 15.9 15.1 15.7 13.3 15.5 20.4 20.9 18.5 20.7 
450 300 SO 25 11.9 14.4 7.9 12.1 18.8 21.3 14.8 19.0 15.9 18.4 11.9 16.1 24.6 27 .1 20.6 24.8 
450 300 60 36 15.1 15.4 15.3 17.3 15.0 15.3 15.2 17.2 15.9 16.2 16.1 18.1 17.6 17.9 17.8 19.8 
450 300 60 33 15.6 13.9 13.7 13.7 18.9 17.3 17.1 17.1 17.3 15.6 15.4 15.4 22.5 20.9 20.7 20.7 
450 300 60 30 15.5 15.8 11.6 13.5 22.4 22.7 18.5 20.4 18.3 18.6 14.3 16.3 27.0 27.3 23.1 25.0 
450 300 70 42 18.3 16.4 18.5 18.3 18.2 16.3 18.4 18.2 17.8 15.9 18.1 17.8 19.5 17.6 19.8 19.5 
450 300 70 38 19.3 15.4 17.4 15.2 22.7 18.8 20.8 18.6 19.8 15.9 18.0 15.7 25.1 21.2 23.2 21.0 
450 300 70 35 19.6 17.7 15.6 15.4 26.5 24.6 22.5 22.3 21.1 19.2 17.2 16.9 29.9 28.0 25.9 25.7 
450 450 60 33 13.0 15.6 14.1 1B.3 14.7 17.2 15.8 20.0 15.0 17.6 16.1 20.3 18.5 21.1 19.6 23.8 
450 ~50 ';0 30 11.7 12.2 10.6 12.9 16.9 17.4 15.8 18.1 14.7 15.2 13.6 15.9 21.7 22.3 20.7 22.9 
~50 450 60 27 13.0 IS .5 9.8 14.0 21.7 24.2 18.5 22.7 17.0 19.5 13.8 18.0 27.5 30.0 24.4 28.6 
450 450 70 38 15.7 16.0 16.8 19.8 17.4 17.7 18.5 20.4 16.5 16.8 17.5 19.5 20.0 20.3 21.0 23.0 
450 450 70 35 14.7 13.0 13.6 13.7 19.9 18.2 18.8 18.9 16.4 14.8 15.4 15.4 23.5 21.8 22.4 22.4 
450 450 70 31 16.3 16.6 13.2 15.2 25.0 25.3 21.9 23.9 19.1 19.4 15.9 17.9 29.6 29.9 26.5 28.5 
450 450 80 44 18.6 16.7 19.6 19.4 20.3 18.3 21.3 21.1 18.1 16.2 19.1 18.9 21.6 19.7 22.7 22.4 
450 450 80 40 18.1 14.3 17.1 14.9 23.3 19.4 22.3 20.1 18.6 14.8 17.6 15.4 25.7 21.8 24.6 22.4 
450 450 80 36 20.2 18.3 17.0 16.8 28.9 27 .0 25.7 25.5 21.7 19.8 18.6 18.3 32.2 30.3 29.1 28.9 
450 600 70 35 17.6 20.2 19.5 23.7 21.1 23.6 23.0 27.2 19.6 22.2 21.5 25.7 25.0 27.5 26.8 31.1 
450 600 70 31 14.8 15.4 14.6 16.8 21.8 22.3 21.6 23.8 17.8 18.3 17.6 19.8 26.6 27.2 26.4 28.7 
450 600 70 28 17. -, 20.2 15.4 19.6 28.2 30.7 25.9 30.1 21.7 24.2 19.4 23.6 34.0 36.6 31.7 35.9 
450 600 80 40 20.0 20.3 21.9 23.9 23.5 23.8 25.4 27.4 20.8 21.1 22.7 24.6 26.1 26.4 28.0 30.0 
450 600 80 36 17 .6 15.9 17.4 17.4 24.6 22.9 24.4 24.4 19.4 17.7 19.1 19.2 28.2 26.5 28.0 28.0 
450 600 80 32 20.8 21.1 18.5 20.5 31.3 31.6 29.0 31.0 23.6 23.9 21.2 23.2 35.9 36.2 33.6 35.6 
450 600 90 45 22.8 20.9 24.7 24.5 26.3 24.4 28.2 28.0 22.3 20.4 24.2 24.0 27 .7 25.7 29.5 29.3 
450 600 90 40 21.0 17.1 20.8 18.6 28.0 24.1 27.8 25.6 21.5 17.6 21.3 19.1 30.4 26.5 30.2 28.0 
450 600 90 36 24.6 22.6 22.2 22.0 35.1 33.1 32.8 32.5 26.1 24.1 23.7 23.5 38.4 36.5 36.1 35.9 
600 300 60 39 14.0 17.6 14.2 19.5 13.8 17.5 14.1 19.4 16.9 20.5 17.1 22.4 18.6 22.2 18.8 24.1 
600 300 60 36 11.5 13.1 9.6 12.9 14.9 16.5 13.0 16.3 15.4 17.0 13.5 16.8 20.6 22.3 18.7 22.1 
600 300 60 33 14.8 19.5 10.9 16.2 21.7 25.4 17.8 23.1 19.7 23.4 15.8 21.1 28.5 32.1 24.5 29.8 
600 300 70 45 16.3 17.7 16.5 19.6 16.1 17.5 16.4 19.4 17.9 19.3 18.1 21.2 19.6 21.0 19.9 22.9 
600 300 70 42 14.2 13 .6 12.3 13.4 17.6 17.0 15.7 16.8 16.8 16.3 15.0 16.1 22.1 21.5 20.2 21.3 
600 300 70 38 13.1 19.5 14.1 17.2 25.0 26.4 21.0 24.1 21.8 23.2 17.8 20.9 30.5 31.9 26.5 29.6 
600 300 80 52 18.3 17.5 18.5 19.4 18.1 17.3 IB.4 19.2 18.7 17.9 18.9 19.8 20.4 19.6 20.6 21.5 
600 300 80 48 17.1 14.3 15.2 14.1 20.4 17.6 18.6 17 .5 18.5 15.7 16.6 15.5 23.7 20.9 21.8 20.7 
600 300 80 44 21.5 20.7 17.5 18.4 28.4 27.6 24.4 25.3 23.9 23.1 20.0 20.8 32.7 31.9 28.7 29.6 
600 450 70 42 18.2 21.8 19.3 24.6 19.9 23.5 20.9 26.2 21.1 24.7 22.2 27 .5 24.6 28.3 25.7 31.0 
600 450 70 38 14.5 16.1 13.4 16.8 19.7 21.3 13.6 22.0 18.4 20.0 17.3 20.7 25.4 27.1 24.4 27.7 
600 450 70 35 19.5 23.1 16.4 21.7 28.2 31.8 25.1 30.4 24.4 28.0 21.3 26.6 35.0 38.6 31.8 37.1 
600 450 80 48 20.0 21.4 21.1 24.2 21.7 23.1 22.7 25.8 21.7 23.1 22.7 25.8 25.2 26.6 26.3 29.3 
600 450 80 44 16.8 16.3 15.8 16.9 22.0 21.5 21.0 22.1 19.5 18.9 18.5 19.6 26.5 26.0 25.5 26.6 
600 450 80 40 22.4 23.8 19.3 22.4 31.2 32.6 28.0 31.1 26.1 27.5 23.0 26.1 36.7 38.1 33.5 36.6 
600 450 90 54 22.0 21.2 23.1 23.9 23.7 22.9 24.8 25.6 22.4 21.6 23.5 24.4 26.0 25.1 27.0 27.9 
600 450 90 49 19.8 17.0 18.7 17.6 25.0 22.2 23.9 22.8 21.2 18.4 20.2 19.0 28.2 25.4 27.2 26.1 
600 450 90 45 25.8 25.0 22.7 23.5 34.5 33.7 31.4 32.1 28.2 27.4 25.1 26.0 38.8 38.0 35.6 36.5 
600 600 70 38 24.2 27.8 26.1 31.4 27.7 31.3 29.6 34.9 27.1 30.7 29.0 34.3 32.4 36.0 34.3 39.6 
600 600 70 35 18.4 20.1 18.2 21.6 25.4 27.1 25.2 28.6 22.4 24.0 22.1 25.5 31.2 32.8 31.0 34.3 
600 600 70 31 24.8 28.4 22.5 27.8 35.3 38.9 33.0 38.3 29.7 33.3 27.4 32.7 42.0 45.7 39.7 45.0 
600 600 80 44 26.5 27.9 28.4 31.5 30.0 31.4 31.9 35.0 2B.2 29.6 30.1 33.2 33.5 34.9 35.4 38.5 
600 600 80 40 21.4 20.8 21.2 22.3 28.4 27.8 28.2 29.3 24.1 23.5 23.B 25.0 32.9 32.3 32.7 33.8 
600 600 80 36 28.2 29.6 25.8 28.9 38.7 40.1 36.4 39.4 31.8 33.2 29.5 32.6 44.2 45.6 41.9 44.9 
600 600 90 49 29.5 28.7 31.4 32.2 33.0 32.2 34.9 35.7 29.9 29.1 31.8 32.7 35.2 34.4 37.1 38.0 
600 600 90 45 24.8 22.0 24.6 23.4 31.8 29.0 31.5 30.4 26.2 23.4 26.0 24.9 35.0 32.2 34.8 33.7 
600 600 90 40 32.1 31.3 29.S 30.7 42.6 41.8 40.3 41.2 34.6 33.7 32.2 33.1 46.9 46.1 44.6 45.5 
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IAIILE E-IF. AVERAGE TOTAL DELAY PER VEHICIE (SECONDS/VEHICLE) FOR GEOME:rRY 7*5 

INTERSECTION TRUCKS ON nIE MINOR STREET 
ENVIRONMENT ~ LEVEL IIlGH LEVEL 

LEFr TURNS ON MINOR STREET LEFr TURNS ON MINOR STREET 
1m LEVEL HIGH LEVEL 1m LEVEL HIGH LEVEL 

TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS 011 MAJOR STREET TRUCKS ON MAJOR STREET 
~ HIGH ~ HIGH 1m HIGH ~ HIGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
1m HIGH' 1m HIGH 1m HIGH 1m HIGH ~ HIGH ~ HIGH 1m HIGH 1m HIGH 

V-2 V-I CY GT Lll.L HLLL UILL IIIIlL LLIIL IILIIL UIHL IIHIIL LIJJI IILUI UILII IIHUI UJIII HLIIII LIIIIH IIHHII 

300 300 50 27 15.6 16.8 15.0 17.9 10.4 11.7 9.8 12.7 15.7 16.9 15.1 18.0 12.4 13.6 11.8 14.7 
300 300 50 25 15.7 15.0 13.0 14.0 14.1 13.3 11.3 12.3 16.8 16.1 14.1 15.1 17.0 16.3 14.3 15.3 
JOO 300 50 22 12.2 13.5 7.4 10.4 14.1 15.4 9.3 12.2 14.4 15.6 9.6 12.5 18.1 19.3 13.3 16.2 
300 300 60 33 19.6 18.6 19.0 19.7 14.4 13.4 13.8 14.5 18.4 17.5 17.8 18.5 15.1 14.2 14.5 15.2 
300 300 60 30 20.0 17 .0 17.3 16.0 18.3 15.4 15.6 14.3 19.8 16.9 17.1 15.9 20.0 17.1 17.3 16.0 
300 300 60 27 16.8 15.8 12.0 12.7 18.7 17.7 13.9 14.6 17.7 16.7 12.9 13.6 21.4 20.4 16.6 17.3 
300 300 70 J8 21.6 18.4 21.0 19.5 16.4 13.3 15.8 14.3 19.2 16.0 18.6 17.1 15.9 12.7 15.3 13.8 
300 JOO 70 35 22.3 17.1 19.6 16.1 20.7 15.5 18.0 14.5 20.9 15.8 18.2 14.7 21.1 16.0 18.4 14.9 
300 300 70 31 19.5 16.3 14.7 13.2 21.4 18.2 16.5 15.0 19.1 15.9 14.3 12.8 22.8 19.6 18.0 16.5 
300 450 50 25 13.1 14.4 13.3 16.3 9.8 11.0 10.0 12.9 13.2 14.5 13.4 16.4 11.7 13.0 11.9 14.9 
300 450 50 22 11.4 10.6 9.5 10.5 11.5 10.8 9.7 10.6 12.5 11.8 10.6 11.6 14.5 13.8 12.6 13.6 
300 450 50 20 9.5 10.8 5.6 8.5 13.2 14.4 9.2 12.2 11.6 12.9 7.7 10.6 17.2 18.4 13.2 16.1 
300 450 60 30 17.4 16.4 17.6 18.3 14.0 13.0 14.2 14.9 16.2 15.3 16.4 17.2 14.7 13.7 14.9 15.6 
300 450 60 27 16.0 13.0 14.1 12.8 16.1 13.2 14.2 13.0 15.8 12.9 13.9 12.7 17.8 14.9 15.9 14.7 
300 450 60 24 14.1 13.2 10.2 10.9 17.8 16.8 13.8 14.5 15.0 14.0 11.0 11.7 20.5 19.5 16.5 17.3 
300 450 70 35 19.7 16.5 19.9 18.4 16.4 13.2 16.6 15.1 17.3 14.2 17.6 16.1 15.8 12.6 16.0 14.5 
300 450 70 31 18.6 13.4 16.7 13.3 18.8 13.6 16.9 13.4 17.2 12.1 15.4 11.9 19.2 14.1 17.4 13.9 
300 450 70 28 17.1 13.9 13.1 11.6 20.7 17.5 16.8 15.2 16.7 13.5 12.7 11.2 22.2 19.0 18.2 16.7 
300 600 60 27 12.6 13.9 13.7 16.6 11.1 12.3 12.1 15.0 12.7 14.0 13.8 16.7 13.0 14.3 14.1 17.0 
300 600 60 24 9.4 8.7 8.4 9.3 11.4 10.7 10.3 11.3 10.5 9.8 9.5 10.4 14.3 13.6 13.3 14.2 
300 600 60 21 8.9 10.2 5.8 8.7 14.4 15.7 11.3 14.2 11.1 12.3 7.9 10.8 18.4 19.6 15.2 18.2 
300 600 70 31 16.5 15.6 17.6 18.3 15.0 14.0 16.0 16.7 15.4 14.4 16.5 17.2 15.7 14.7 16.7 17.5 
300 600 70 28 13.6 10.6 12.5 11.3 15.5 12.6 14.5 13.2 13.5 10.5 12.4 11.1 17.3 14.3 16.2 14.9 
300 600 70 24 13 .2 12.2 10.0 10.7 18.6 17.7 15.5 16.2 14.0 13.1 10.9 11.6 21.3 20.4 18.2 18.9 
300 600 80 36 18.7 15.5 19.7 18.2 17.1 13.9 18.2 16.7 16.3 13.1 17.4 15.9 16.6 13.4 17.7 16.1 
300 600 80 32 16.1 10.9 15.0 11.5 18.0 12.8 17.0 13.5 14.7 9.5 13.6 10.1 18.5 13.3 17.4 13.9 
300 600 80 28 16.0 12.8 12.8 11.3 21.4 18.2 18.3 16.8 15.6 12.4 12.4 10.9 22.9 19.7 19.8 18.2 
450 300 50 30 14.8 17.2 14.2 18.2 9.7 12.0 9.0 13.1 15.8 18.2 15.2 19.3 12.5 14.9 11.9 15.9 
450 300 50 27 14.4 14.8 11.7 13.8 12.8 13.1 10.1 12.1 16.4 16.8 13.7 15.8 16.6 17.0 13.9 16.0 
450 300 50 25 11.9 14.2 7.1 11.1 13.7 16.1 8.9 13.0 14.9 17.2 10.1 14.1 18.6 20.9 13.8 17.8 
450 300 60 36 19.0 19.1 18.4 20.2 13.8 14.0 13.2 15.0 18.8 18.9 18.2 20.0 15.4 15.6 14.8 16.6 
450 300 60 33 19.0 17.2 16.3 16.1 17.3 15.5 14.6 14.5 19.8 17.9 17.1 16.9 20.0 18.1 17.3 17.1 
450 300 60 30 16.7 16.8 11.9 13.7 18.6 18.7 13.8 15.6 18.5 18.6 13.7 15.5 22.2 22.3 17.4 19.2 
450 300 70 42 21.0 18.9 20.4 20.0 15.9 13.8 15.3 14.8 19.6 17.5 19.0 18.5 16.2 14.1 15.6 15.2 
450 300 70 38 21.6 17.5 18.9 16.5 20.0 15.9 17.2 14.9 21.1 17.1 18.4 16.0 21.3 17.3 18.6 16.2 
450 300 70 35 19.6 17.5 14.8 14.4 21.5 19.4 16.7 16.3 20.2 18.1 15.4 14.9 23.9 21.8 19.1 18.6 
450 450 60 33 14.8 17.1 15.0 19.0 11.4 13.7 11.6 15.7 15.8 18.1 16.0 20.0 14.3 16.6 14.5 18.5 
450 450 60 30 13.0 13.4 11.1 13.2 13.1 13.5 11.3 13.3 15.0 15.4 13.1 15.2 17.0 17.4 15.1 17.2 
.50 450 60 27 12.0 14.4 8.0 12.1 15.7 18.0 11.7 15.7 15.0 17.4 11.1 15.1 20.5 22.9 16.6 20.6 
450 450 70 38 18.6 18.7 18.8 20.6 15.3 15.4 15.5 17.3 18.4 18.5 18.6 20.4 16.9 17.0 17.1 18.9 
450 450 70 35 17.2 15.3 15.3 15.1 17.3 15.5 15.4 15.3 17.9 16.1 16.1 15.9 19.9 18.1 18.1 17.9 
450 450 70 31 16.5 16.6 12.5 14.3 20.2 20.3 16.2 18.0 18.3 18.4 14.3 16.1 23.8 23.9 19.8 21.6 
450 450 80 44 20.3 18.2 20.5 20.1 17.0 14.9 17.2 16.8 18.8 16.8 19.1 18.7 17.3 15.2 17.5 17.1 
450 450 80 1.0 19.4 15.4 17.6 15.2 19.6 15.5 17 .7 15.3 19.0 14.9 17.1 14.7 21.0 16.9 19.1 16.7 
450 450 80 36 19.2 17.1 15.2 14.8 22.9 20.8 18.9 18.5 19.7 17.7 15.8 15.4 25.3 23.2 21.3 20.9 
450 600 70 35 18.4 20.7 19.4 23.5 16.8 19.2 17.9 21.9 19.4 21.8 20.5 24.5 19.7 22.1 20.8 24.8 
450 600 70 31 15.1 15.5 14.1 16.1 17.1 17.5 16.0 18.1 17.2 17.5 16.1 18.2 21.0 21.3 19.9 22.0 
450 600 70 28 15.7 18.1 12.6 16.6 21.2 23.6 18.1 22.1 18.8 21.1 15.6 19.6 26.1 28.4 22.9 27.0 
450 600 80 1.0 21.9 22.1 23.0 24.8 20.4 20.5 21.4 23.2 21.7 21.8 22.8 24.6 22.0 22.1 23.1 24.9 
450 600 80 36 19.1 17.3 18.1 17.9 21.1 19.2 20.0 19.9 19.9 18.0 18.8 18.7 23.7 21.8 22.6 22.5 
450 600 80 32 20.0 20.1 16.9 18.7 25.5 25.6 22.4 24.2 21.8 21.9 18.7 20.5 29.1 29.2 26.0 27.8 
450 600 90 45 23.6 21.5 24.6 24.2 22.0 19.9 23.1 22.7 22.1 20.0 23.2 22.8 22.4 20.3 23.5 23.0 
450 600 90 1.0 21.4 17.3 20.3 17.9 23.3 19.3 22.3 19.9 20.9 16.8 19.8 17.5 24.7 20.6 23.7 21.3 
450 600 90 36 22.6 20.5 19.5 19.0 28.1 26.0 24.9 24.5 23.1 21.0 20.0 19.6 30.5 28.4 27.3 26.9 
600 300 60 39 15.4 18.9 14.8 19.9 10.3 13.7 9.7 14.8 17.4 20.8 16.8 21.9 14.0 17 .5 13.4 18.6 
600 300 60 36 12.5 14.0 9.8 13.0 10.9 12.3 8.2 11.3 15.4 16.9 12.7 15.9 15.6 17.1 12.9 16.1 
600 300 60 33 13.6 17.0 8.8 13.9 15.5 18.9 10.7 15.8 17.5 21.0 12.7 17.9 21.2 24.7 16.4 21.6 
600 300 70 45 18.9 20.1 18.3 21.2 13.7 14.9 13.1 16.0 19.6 20.8 19.0 21.9 16.3 17.5 15.6 18.6 
600 300 70 42 16.4 15.6 13.7 14.6 14.7 14.0 12.0 12.9 18.1 17.3 15.4 16.3 18.3 17.5 15.5 16.5 
600 300 70 38 18.0 19.2 13.2 16.1 19.9 21.1 15.1 18.0 20.7 21.9 15.9 18.8 24.4 25.6 19.6 22.5 
600 300 80 52 19.7 18.7 19.1 19.8 14.6 13.6 14.0 14.6 19.2 18.2 18.6 19.3 15.9 14.9 15.3 15.9 
600 300 80 48 18.1 15.1 15.4 14.1 16.4 13.5 13 .7 12.5 18.5 15.6 15.8 14.6 18.7 15.8 16.0 14.7 
600 300 80 44 20.3 19.3 15.5 16.2 22.1 21.1 17.3 18.0 21.7 20.7 16.9 17.6 25.4 24.4 20.6 21.3 
600 450 70 42 18.7 22.1 18.9 24.0 15.3 18.8 15.6 20.7 20.6 24.1 20.8 26.0 19.1 22.6 19.3 24.5 
600 450 70 38 14.6 16.0 12.7 15.8 14.7 16.2 12.8 16.0 17.5 19.0 15.6 18.8 19.5 21.0 17.6 20.8 
600 450 70 35 17.3 20.7 13.3 18.4 21.0 24.4 17.0 22.1 21.2 24.7 17.2 22.4 26.7 30.2 22.8 27.9 
600 450 80 48 21.7 22.9 21.9 24.8 18.3 19.5 18.5 21.4 22.4 23.6 22.6 25.5 20.8 22.1 21.1 24.0 
600 450 80 44 HI. 1 17.3 16.2 17.1 18.2 17.5 16.3 17.3 19.8 19.0 17.9 18.8 21.8 21.0 19.9 20.8 
600 450 80 40 21.4 22.6 17 .4 20.3 25.1 26.3 21.1 24.0 24.1 25.3 20.1 23.0 29.6 30.8 25.6 28.5 
600 450 90 54 22.5 21.5 22.7 23.4 19.2 18.2 19.4 20.1 22.0 2l.0 22.2 22.9 20.4 19.5 20.7 21.4 
600 450 90 49 19.8 16.9 18.0 16.7 20.0 17.0 18.1 16.8 20.3 17.3 18.4 17.1 22.3 19.3 20.4 19.1 
600 450 90 45 23.6 22.6 19.6 20.3 27.3 26.3 23.3 24.0 25.1 24.1 21.1 21.8 30.6 29.6 26.6 27.3 
600 600 70 38 23.7 27.2 24.8 29.9 22.2 25.6 23.2 28.3 25.6 29.1 26.7 31.8 25.9 29.4 27.0 32.1 
600 600 70 35 17.5 19.0 16.5 19.6 19.5 21.0 18.4 21.6 20.5 21.9 19.4 22.6 24.3 25.7 23.2 26.4 
600 600 70 31 21.6 25.0 18.4 23.6 27.1 30.5 23.9 29.0 25.5 29.0 22.4 27.5 32.8 36.3 29.7 34.8 
600 600 80 44 27.2 28.4 28.3 31.2 25.7 26.9 26.7 29.6 27.9 29.1 29.0 31.9 28.2 29.4 29.3 32.2 
600 600 80 40 21.6 20.9 20.6 21.5 23.6 22.9 22.6 23.5 23.3 22.6 22.3 23.2 27.1 26.4 26.1 27.0 
600 600 80 36 26.1 27.4 23.0 25.9 31.6 32.8 28.5 31.4 28.8 30.0 25.7 28.6 36.1 37.4 33.0 35.9 
600 600 90 49 29.0 28.0 30.1 30.7 27.5 26.5 28.5 29.2 28.5 27.5 29.5 30.2 28.7 27.7 29.8 30.5 
600 600 90 45 23.9 20.9 22.8 21.5 25.8 22.9 24.8 23.5 24.3 21.3 23.3 22.0 28.1 25.1 27.1 25.8 
600 600 90 40 29.0 28.0 25.8 26.5 34.4 33.4 31.3 32.0 30.4 29.4 27.3 27.9 37.7 36.7 34.6 35.3 
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TABLE E-IG. AVERAGE TGrAL DELAY PER VEHICLE (SECONDS/VEHICLE) FOR GEOMITRY 6*6 

INTERSECTION TRUCKS ON THE MINOR STREET 
ENVIRDNMENT LCM LEVEL HIGH LEVEl, 

LEIT TURNS ON MINOR STREET LEIT TURNS ON tUNOR STREET 
LCM LEVEL HIGH LEVEL LCM LEVEL HIG!! LEVEL 

TRlJCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
lDi HIGH lDi HIGH LOW HIGH LOW HIGH 

L.T./MAJOR L.T./MAJOR L. T ./IIAJOR L. T./MAJOR L. T./MAJOR I.. T./MAJOR L. T./MAJOR L. T ./IIAJOR 
LCM HIGH LCM HIGH LOW HIGH lDi HIGH LOW HIGH LOW HIGH Lew HIGH LOW HIGH 

V-2 V-I CY c;r u.LL HLLL UILL II!ILL LLHL HUlL llII!L HHHL LLLH HLLH UUJI HHLH wrn HLHH U!IIH IiHIIII 

300 300 50 27 8.6 13 .6 8.7 15.3 5.4 10.3 5.5 12.1 10.7 15.6 10.8 17.4 9.3 14.2 9.4 16.0 
300 300 50 25 6.9 9.9 4.9 9.6 7.2 10.2 5.2 9.8 10.0 12.9 8.0 12.6 12.1 15.1 10.1 14.7 
300 300 50 22 5.3 10.2 1.2 7.8 9.1 14.0 5.0 11.6 9.4 14.3 5.3 11.9 15.0 19.9 10.9 17 .5 
300 300 60 33 10.3 13.0 10.4 14.8 7.1 9.8 7.2 11.6 11.1 13.9 11.2 15.6 9.7 12.5 9.8 14.2 
300 300 60 30 8.8 9.6 6.8 9.3 9.1 9.9 7.1 9.5 10.7 11.4 8.6 11.1 12.8 13 .5 10.8 13.2 
300 300 60 27 7.6 10.3 3.5 7.9 11.3 14.1 7.2 11.7 10.4 13.1 6.3 10.7 16.0 18.7 11.9 16.3 
300 300 70 38 14.7 15.2 14.8 16.9 11.4 11.9 11.5 13.7 14.2 14.7 14.3 16.5 12.8 13.3 12.9 15.1 
300 300 70 35 13.5 12.0 11.5 11. 7 13.8 12.3 11.8 12.0 14.1 12.6 12.1 12.3 16.2 14.7 14.2 14.4 
300 300 70 31 12.5 13.0 8.4 10.6 16.3 16.8 12.2 14.4 14 .. 1. 14.6 10.0 12.2 19.7 20.2 15.6 17.8 
300 450 50 25 10.6 15.5 11.5 18.1 9.1 14.1 10.1 16.7 12.6 17.6 13.6 20.2 13.0 18.0 14.0 20.6 
300 450 50 22 7.0 9.9 5.8 10.5 9.1 12.0 7.9 12.5 10.0 13.0 8.9 13 .5 14.0 16.9 12.8 17.4 
300 450 50 20 7.0 11.9 3.7 10.3 12.6 17.5 9.3 15.9 11.0 16.0 7.8 14.4 IS.5 23.4 15.2 21.8 
300 450 60 30 12.5 15.2 13.4 17 .8 11.1 13.8 12.0 16.4 13.3 16.0 14.2 18.6 13.7 16.1. 14.6 19.1 
300 450 60 27 9.2 10.0 8.1 10.5 11.3 12.1 10.1 12.6 11.0 11.8 9.9 11.3 15.0 15.7 13 .8 16.2 
300 450 60 24 9.3 12.0 6.0 10.4 14.9 17.6 11.6 16.0 12.1 14.8 8.8 13 .2 19.5 22.3 16.3 20.7 
300 450 70 35 17.2 17.7 18.1 20.3 15.7 16.2 16.7 18.9 16.7 17.3 17.7 19.9 17.2 17.7 18.1 20.3 
300 450 70 31 14.2 12.7 13.0 13 .3 16.3 14.8 15.1 15.3 14.8 13.3 13 .6 13.8 18.7 17.2 17.5 17.8 
300 450 70 28 14.5 15.0 11.2 13.4 20.1 20.6 16.8 19.0 16.1 16.6 12.8 15.0 23.5 24.0 20 .3 22.4 
300 600 60 27 12.9 17 .8 14.7 21.3 13.3 18.2 15.0 21.6 15.0 19.9 16.7 23.3 17.2 22.1 18.9 25.6 
300 600 60 24 7.8 10.8 7.5 12.1 11. 7 14.7 11.4 16.0 10.9 13.9 10.6 15.2 16.6 19.6 16.3 20.9 
300 600 60 21 9.2 14.2 6.8 13.4 16.6 21.6 14.2 20.8 13 .3 18.2 10.8 17 .5 22.5 27.5 20.1 26.7 
300 600 70 31 14.5 17.2 16.2 20.7 14.9 17.6 16.6 21.0 15.3 18.0 j7 .1 21.5 17 .5 20.2 19.3 23.7 
300 600 70 28 9.7 10.4 9.3 11.8 13.6 14.3 13.2 15.7 11.5 12.2 11.2 13.6 17.2 18.0 16.9 19.3 
300 600 70 24 11.1 13.8 8.7 13 .1 18.5 21.2 16.1 20 .5 13.9 16.7 1l.5 15.9 23.2 25.9 20.7 25. I 
300 600 80 36 19.0 19.5 20.7 22.9 19.3 19.8 21.1 23.3 18.5 19.0 20.3 22.5 20 .8 21.3 22.5 24.7 
300 600 80 32 14.5 13.0 14.1 14.3 18.4 16.9 18.0 18.2 15.0 13.6 14.7 14.9 20.8 19.3 20.4 20.6 
300 600 80 28 16.2 16.7 13 .8 16.0 23.6 24.1 21.2 23.4 17.8 18.3 15.4 17.5 27.0 27.5 24.6 26.8 
450 300 50 30 8.8 14.9 8.9 16.6 5.6 11.6 5.7 13.4 U.8 17.8 ,1.9 19.6 10.4 16.4 10.5 18.2 
450 300 50 27 6.6 10.6 4.6 10.3 6.8 10.9 4.8 10.6 10.5 14.6 e.5 14.3 12.7 16.7 10.7 16.4 
450 300 50 25 5.9 11.9 1.8 9.5 9.7 15.7 5.6 13.3 10.8 16.9 6.7 14.5 16.5 22.5 12.4 20.1 
450 300 60 36 10.7 14.5 10.8 16.3 7.4 U.2 7.5 13.0 12.4 16.2 12.5 18.0 11.0 14.8 11.1 16.6 
450 300 60 33 8.8 10.7 6.8 10.3 9.1 10.9 7.1 10.6 U.S 13.4 9.5 13.1 13.7 15.5 11. 7 15.2 
450 300 60 30 8.4 12.2 4.3 9.8 12.2 16.0 8.1 13.6 12.1 15.9 8.0 13 .5 17.7 21.5 13.6 19.1 
450 300 70 42 15.0 16.6 15.1 18.4 11.8 13.4 11.9 15.2 15.5 17.1 15.6 18.9 14.1 15.7 14.2 17.5 
450 300 70 38 13.7 13.4 11. 7 13 .0 14.0 13.6 12.0 13.3 15.2 14.9 13.2 14.5 17 .3 17 .0 15.3 16.6 
~50 300 70 35 13.6 15.2 9.5 12.8 17.4 19.0 13.3 16.6 16.1 17.7 12.0 15.3 21.7 2J .3 !7 .6 20 .9 
450 450 60 33 13 .2 19.2 14.1 21.8 11. 7 17.8 12.6 20.4 16.1 22.2 17.1 24.8 16.5 21.6 : 7.5 25.2 
450 450 60 30 9.5 13 .6 8.4 14.1 11.6 15.7 10.4 16.2 13 .5 17.6 12.J 18.1 17.4 21.5 16.2 12.0 
450 ~50 60 27 10.4 1~.4 7.1 14.9 16.0 22.0 12.7 20.5 15.4 21.4 12.1 19.3 22.8 28.9 19.3 27.3 
450 450 70 38 14.7 18.5 15.6 21.1 13 .3 17.1 14.2 19.7 16.4 20.2 17.3 22.8 16.8 20.7 17.8 23.3 
450 450 70 35 11.4 13.2 10.2 13.7 13 .5 15.3 12.3 15.8 14.1 16.0 12.9 16.5 18.0 19.9 16.9 20.4 
450 450 70 31 12.6 16.4 9.3 14.8 18.2 22.0 14.9 20.4 16.3 20.1 13.0 18.5 23.7 27.6 20.5 26.0 
450 450 80 44 18.7 20.3 19.6 22.9 17.3 18.9 18.2 21.5 19.2 20.8 20.1 23.4 19.6 21.2 20.5 23.8 
450 450 80 40 16.0 15.6 14.8 16.1 18.1 17.7 16.9 18.2 17 .5 17.1 16.3 17 .6 21.4 21.0 20.2 21.5 
450 450 80 36 17.6 19.2 14.3 17.6 23.2 24.8 19.9 23.2 20.1 21.7 16.8 20.1 27 .5 29.1 24.3 27.5 
450 600 70 35 19.6 25.7 21.4 29.1 20.0 26.0 21.7 29.5 22.6 28.6 24.3 32.1 24.8 30.8 26.6 34.3 
450 600 70 31 14.5 18.6 14.1 19.9 18.4 22.4 18.0 23.8 18.5 22.5 18.1 23.9 24.2 28.3 23.8 29.6 
450 600 70 28 16.9 23.0 14.5 22.2 24.3 30.4 21.9 29.6 21.9 28.0 19.5 27.1 31.2 37.2 26.7 36.4 
450 600 80 40 20.8 24.7 22.6 28.1 21.2 25.0 23.0 28.5 22.6 26.4 24.3 29.8 24.8 :~.6 26.5 32.0 
450 600 80 36 16.1 18.0 15.8 19.3 20.0 21.9 19.7 23.2 18.9 20.7 18.5 22.1 24.6 26.4 24.3 27 .8 
450 600 80 32 18.9 22.7 16.5 22.0 26.3 30.1 23.9 29.4 22.6 26.5 20.2 25.7 31.9 35.7 29.4 34.9 
450 600 90 45 24.8 26.4 26.6 29.8 25.2 26.8 26.9 30.2 25.3 26.9 27.0 30 .3 21.5 29.J 29.2 32.5 
450 600 90 40 20.7 20.3 20.4 21.7 24.6 24.2 24.3 25.6 22.2 21.8 21.9 23.2 27.9 27.6 27.6 28.9 
'.50 600 90 36 23.8 25.4 21.4 24.7 31.2 32.8 28.8 32.1 26.3 27.9 23.9 27.1 35.5 37. I 33.1 36.4 
600 300 60 39 10.4 17.5 10 .5 19.3 7.1 14.3 7.2 16.0 14.2 21.4 14.3 23.2 17. 9 20.0 12.9 21.8 
600 300 60 36 5.6 10.8 3.6 10.4 5.9 11.0 3.9 10.7 10.5 15.6 8.5 15.3 12.6 17.8 10.6 17 .4 
600 200 60 33 8.5 15.7 4.4 13.3 12.3 19.5 8.2 17.0 14.4 21.5 10.3 19.1 20.0 27.2 15.9 24.8 
600 300 70 45 11.5 16.4 11.6 18.2 8.3 13 .2 8.4 15.0 14.1 19.1 14.2 20.8 '2.7 17.7 12.8 19.4 
600 300 70 42 7.1 10.1 5.1 9.8 7.4 10.4 5.4 10.0 10.8 13.7 8.8 13.4 12.9 15.8 10.9 15.5 
600 300 70 38 10.6 15.6 6.5 13.1 14.4 19.3 10.3 16.9 15.3 20.2 11.2 17.8 20.9 25.8 16.8 23.4 
600 300 80 52 14.7 17.4 14.8 19.1 11.4 14.1 11.5 15.9 16.1 18.8 16.2 20.5 14.7 17.4 14.8 19.1 
600 300 80 48 11.2 11.9 9.2 11.6 11.5 12.2 9.5 11.9 13 .6 14.3 11.6 14.0 15.7 16.4 13.7 16.1 
600 300 80 44 15.2 17.9 11.1 15.5 19.0 21.7 14.9 19.3 18.6 21.3 14.5 18.9 24.2 26.9 20.1 24.5 
600 450 70 42 18.0 25.2 19.0 27.8 16.6 23.7 17.5 26.3 21.9 29.1 22.8 31.7 22.3 29.5 23.2 32.1 
600 450 70 38 12.0 17.2 10.9 17.7 14.1 19.3 12.9 19.8 16.9 22.1 15.7 22.6 20.8 26.0 19.7 26.5 
600 450 70 35 16.6 23.8 13.4 22.2 22.2 29.4 18.9 27 .8 22.5 29.6 19.2 28.1 29.9 37.1 26.7 35.5 
600 450 80 48 18.7 23.6 19.6 26.2 17.3 22.2 18.2 24.8 21.3 26.2 22 .2 28.9 21.7 26.7 22.7 29.3 
600 450 80 44 13.2 16.2 12.1 16.7 15.3 18.2 14.1 18.8 16.9 19.8 15.7 20.3 20.8 23.7 19.6 24.2 
600 450 80 40 18.4 23.3 15.1 21.7 24.0 28.9 20.7 27.3 23.0 28.0 19.8 26.4 30.5 35.4 27.2 3J .8 
600 450 90 54 21.9 24.6 22.S 27.2 20.4 23. i 21.3 25.7 23.2 25.9 24.2 28.6 23.7 26.4 24.6 29.0 
600 450 90 49 17.3 18.1 16.2 18.6 19.4 20.1 18.2 20.6 19.7 20.4 18.6 21.0 23.6 24.4 22.5 24.9 
600 450 90 45 22.9 25.6 19.7 24.i 28.5 31.2 25.3 29.7 26.3 29.0 23.1 27.5 33.8 36.5 30 .5 34.9 
600 600 70 38 25.9 33.0 27.6 36.4 26.2 33.4 28.0 36.8 29.7 36.9 31.5 40.3 32.0 39.1 33.7 42.5 
600 600 70 35 17.8 23.0 17.5 24.3 21.7 26.9 21.4 28.2 22.7 27.9 22.4 29.2 28.4 33.6 28.1 35.0 
600 600 70 31 23.7 30.9 21.3 30.1 31.1 38.3 2S.7 37.5 29.6 36.8 27.2 36.0 38.9 46.0 36.4 45.2 
600 600 80 44 27 .1 32.0 28.8 35.4 27 .4 32.3 29.2 35.8 29.7 34.6 31.4 38.0 31.9 36.8 33.7 40.3 
600 600 80 40 19.6 22.6 19.3 23.9 23.5 26.5 23.2 27.8 23.3 26.2 22.9 27 .5 29.0 31.9 28.6 33.3 
600 600 80 36 26.0 30.9 23.5 30.1 33.4 38.3 30.9 37.5 30.6 35.5 28.2 34.8 39.8 44.8 37.4 44.0 
600 600 90 49 31.2 ]3.9 32.9 37.3 31.5 34.2 33.3 37.7 32.6 35.3 34.3 38.7 34.8 37.5 36.5 40.9 
600 600 90 45 24.2 24.9 23.3 26.2 28.0 28.8 27.7 30.1 26.6 27.3 26.2 28.6 32.3 33.0 31.9 34.3 
600 600 90 40 31.1 33.8 28.7 33.0 38.5 41.2 36.1 40.4 34.5 37.2 32.1 36.4 43.7 46.4 41.3 45.7 
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TABLE E-IH. AVERAGE TOTAL DElAY PER VEHICLE (SEOlNDS/VEHICLE) FOR GEOHErRY 7*6 

INTERSECTION TIM:KS ON mE MIOOR STREET 
ENVlRONHENr 1m LEVEL HIGH LEVEL 

LEFr TURNS ON MINOR STREET LEFr TURNS ON MIOOR STREET 
1m LEVEL HIGH LEVEL 1m LEVEL HIGH LEVEL 

TRIJCKS ON KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET 
1m KIGH 1m HIGH 1m HIGH 1m KIGH 

L.T./KAJOR L.T./KAJOR L.T./KAJOR L. T ./KAJOR L. T ./KAJOR L.T./KAJOR 1. T ./KAJOR L. T ./KAJOR 
1m HIGH 1m HIGH 1m KIGH 1m KIGH 1m KIGH 1m KIGH 1m HIGH 1m KIGH 

V-2 V-I CY GT LLLL KLLL IJILL !IHLL LLKL KLHL LHKL IIlIHL LIJ.II KIJ.II UlLH IIHLII LLKH IIUIH UIIIII HKHH 

300 300 50 27 12.3 lJ.8 11.6 14.7 10.4 11.9 9.7 12.8 13.4 14.8 12.7 15.8 13.4 14.8 12.6 15.7 
300 300 50 25 12.9 12.3 10.1 11.2 14.5 14.0 11.7 12.8 15.0 14.4 12.1 13.3 18.4 17.9 15.6 16.7 
300 300 50 22 11.7 13.1 6.8 9.9 16.9 18.3 11.9 15.0 14.8 16.2 9.9 13.0 21.8 23.2 16.8 20.0 
300 300 60 33 15.2 14.4 14.4 15.3 13.3 12.5 12.6 13.4 15.0 14.2 14.3 15.2 15.0 14.2 14.2 15.1 
300 300 60 30 16.0 13.2 13.2 12.1 17.6 14.8 14.8 13.7 16.8 14.1 14.0 12.9 20.3 17 .5 17 .5 16.4 
300 300 60 27 15.1 14.3 10.2 11.1 20.3 19.5 15.3 16.2 17.0 16.2 12.0 12.9 24.0 23.2 19.0 19.9 
300 300 70 38 18.4 15.4 17.6 16.3 16.5 13.5 15.7 14.4 17.0 14.0 16.2 14.9 16.9 13.9 16.2 14.9 
300 300 70 35 19.5 14.5 16.7 13.4 21.1 16.1 18.3 15.0 19.1 14.1 16.3 13.0 22.6 17.6 19.7 16.4 
300 300 70 31 19.0 15.9 14.0 12.7 24.1 21.1 19.2 17 .8 19.6 16.5 14.6 13.3 26.5 23.5 21.6 20.3 
300 450 50 25 11.3 12.7 11.4 14.5 11.2 12.6 11.3 14.4 12.4 13.8 12.5 15.6 14.1 15.6 14.2 17.3 
300 450 50 22 10.0 9.4 8.0 9.1 13.4 12.9 11.4 12.6 12.1 11.5 10.1 11.2 17.3 16.8 15.3 16.5 
300 450 50 20 10.4 11.9 6.3 9.4 17.4 18.8 13.3 16.4 13.5 14.9 9.4 12.5 22.3 23.7 18.2 21.3 
300 450 60 30 14.4 13.6 14.5 15.4 14.3 13.5 14.4 15.3 14.2 13.4 14.3 15.2 16.0 15.2 16.1 17.0 
300 450 60 27 13.4 10.6 11.4 10.3 16.8 14.1 14.8 13.7 14.2 11.5 12.2 11.2 19.5 16.8 17 .5 16.4 
300 450 60 24 13.9 13.1 9.8 10.7 20.8 20.0 16.7 17.6 15.7 14.9 11.6 12.5 24.5 23.7 20.4 21.3 
300 450 70 35 17.9 14.9 18.0 16.7 17 .8 14.8 17.9 16.6 16.5 13.5 16.6 15.3 18.3 15.3 18.4 17.0 
300 450 70 31 17.2 12.2 15.2 11.9 20.7 15.7 18.7 15.4 16.8 11.8 14.8 11.5 22.1 17.1 20.1 16.8 
300 450 70 28 18.0 14.9 13.9 12.5 24.9 21.9 20.8 19.) 18.6 15.5 14.4 13.1 27.3 24.3 23.2 21.9 
300 600 60 27 10.7 12.1 11.6 14.7 12.4 13.8 13.3 16.4 11. 7 13.2 12.7 15.8 15.3 16.7 16.2 19.3 
300 600 60 24 7.9 7.3 6.7 7.8 13.1 12.6 11.9 13.1 10.0 9.4 8.8 9.9 17.0 16.5 15.9 17.0 
300 600 60 21 9.7 11.1 6.4 9.5 18.4 19.9 15.2 18.3 12.8 14.2 9.5 12.6 23.4 24.8 20.1 23.2 
300 600 70 31 13.4 12.6 14.3 15.2 15.1 14.3 16.1 16.9 13.3 12.5 14.2 15.1 16.8 16.0 17.7 18.6 
300 600 70 28 10.9 8.1 9.7 8.6 16.1 lJ.4 14.9 13.9 11.7 9.0 10.6 9.5 18.8 15.0 17.6 16.5 
300 600 70 24 12.7 11.9 9.5 10.4 21.5 20.7 18.2 19.1 14.6 lJ.8 11.3 12.2 25.2 24.4 21.9 22.8 
300 600 80 36 16.7 13.7 17.6 16.3 18.4 15.4 19.4 18.0 15.3 12.3 16.2 14.9 18.9 15.9 19.8 18.5 
300 600 80 32 14.5 9.5 D.3 10.0 19.7 14.8 18.6 15.3 14.1 9.1 12.9 9.6 21.2 16.2 20.0 16.7 
300 600 80 28 16.7 D.7 13.4 12.1 25.4 22.4 22.2 20.8 17.3 14.3 14.0 12.7 27.9 24.9 24.6 23.3 
450 300 50 30 11.3 13.8 10.5 14.7 9.4 11.9 8.6 12.9 13.3 15.8 12.5 16.7 13.2 15.8 12.5 16.7 
450 300 50 27 11.3 11.9 8.5 10.7 12.9 13.5 10.1 12.3 14.3 14.9 11.5 lJ.7 17.8 18.3 14.9 17.2 
450 300 50 25 11.0 13.6 6.1 10.3 16.2 18.7 11.2 15.5 15.0 17.6 10.1 14.3 22.0 24.5 17.1 21.3 
450 300 60 36 14.3 14.6 13.6 15.5 12.4 12.7 11. 7 13 .7 15.0 15.4 14.3 16.3 15.0 15.3 14.3 16.2 
450 300 60 33 14.7 13.1 11.9 11.9 16.3 14.7 lJ .5 lJ.5 16.5 14.8 13.6 13.7 19.9 13.1 17.1 17.1 
450 300 60 30 14.7 15.0 9.8 11.8 19.8 20.1 14.9 16.9 17.5 17 .8 12.5 14.5 24.4 24.7 19.5 21.5 
450 300 70 42 17 .5 15.6 16.8 16.5 15.6 lJ.7 14.9 14.6 17.0 15.1 16.3 16.0 17.0 15.0 16.2 16.0 
450 300 70 38 18.5 14.6 15.7 lJ.4 20.1 16.2 17.3 15.1 19.0 15.1 16.2 14.0 22.5 15.6 19.6 17.4 
450 300 70 35 18.8 16.9 13.9 13.6 23.9 22.0 19.0 18.8 20.3 18.4 15.4 15.1 27.3 25.4 22.3 22.1 
~50 450 "0 33 12.7 15.2 12.7 17.0 12.6 15.1 12.7 16.9 14.7 17.2 14.7 18.9 16.4 18.9 16.5 20.7 
450 450 60 30 11.3 11.8 9.3 11.5 14.7 15.3 12.7 15.0 14.3 14.8 12.3 14.5 19.6 20.1 17.6 19.3 
450 450 60 27 12.6 15.1 8.5 12.7 19.5 22.1 15.4 19.7 16.6 19.1 12.5 16.7 25.4 27.9 21.3 25.5 
450 450 70 38 15.4 15.7 15.4 17.4 15.3 15.6 15.4 17.3 16.1 16.4 16.2 18.2 17.9 18.2 18.0 19.9 
450 450 70 35 14.3 12.6 12.3 12.3 17.7 16.1 15.7 15.8 16.1 14.4 14.1 14.1 21.3 19.7 19.3 19.3 
450 450 70 31 15.9 16.2 11.8 13.8 22.9 23.2 18.8 20.8 18.7 19.0 14.6 16.6 27.5 27.8 23.4 25.4 
450 450 80 44 18.2 16.3 18.3 18.1 18.1 16.2 18.2 18.0 17.7 15.8 17.8 17.6 19.5 17.6 19.6 19.3 
450 450 80 40 17.8 D.9 15.8 D.6 21.2 17.3 19.2 17.0 18.3 14.4 16.3 14.1 23.5 19.7 21.5 19.3 
450 450 80 36 19.8 17.9 15.7 15.5 26.8 24.8 22.7 22.4 21.3 19.4 17.2 17.0 30.1 28.2 26.0 25.8 
450 600 70 35 16.1 18.7 17.1 21.3 17.9 20.4 18.8 23.0 18.1 20.7 19.0 23.3 21.7 24.2 22.6 26.8 
450 600 70 31 13.3 13.8 12.1 14.4 18.5 19.1 17.4 19.6 16.3 16.8 15.1 17.3 23.4 23.9 22.2 24.4 
450 600 70 28 16.2 18.7 12.9 17.1 24.9 27.4 21.7 25.9 20.2 22.7 16.9 21.1 30.8 33.3 27.5 31.7 
450 500 80 40 18.5 18.8 19.4 21.4 20.2 20.5 21.2 23.1 19.3 19.6 20.2 22.2 22.8 23.1 23.7 25.7 
450 600 80 36 16.1 14.4 14.9 14.9 21.3 19.7 20.2 20.2 17.9 16.2 16.7 16.7 24.9 23.3 23.8 23.8 
450 600 80 32 19.3 19.6 16.0 18.0 28.0 28.4 24.8 26.8 22.1 22.4 18.8 20.8 32.6 32.9 29.4 31.4 
450 600 90 45 21.3 19.4 22.2 22.0 23.0 21.1 24.0 23.7 20.8 18.9 21.7 21.5 24.4 22.5 25.3 25.1 
450 600 90 40 19.5 15.6 18.3 16.1 24.8 20.9 23.6 21.4 20.0 16.1 18.9 16.6 27.1 23.2 25.9 23.7 
450 600 90 36 23.0 21.1 19.8 19.5 31.8 29.9 28.5 28.3 24.6 22.6 21.3 21.0 35.1 33.2 31.9 31.6 
600 300 60 39 11.6 15.2 10.9 16.2 9.7 13 .3 9.0 14.3 14.5 18.1 13.8 19.1 14.5 18.1 13.7 19.0 
600 300 60 36 9.1 10.7 6.3 9.6 10.7 12.4 7.9 11.2 13.0 14.7 10.2 13 .5 16.5 18.1 13.6 17.0 
600 300 60 33 12.5 16.1 7.5 12.8 17.6 21.2 12.7 18.0 17.4 21.0 12.4 17.7 24.4 28.0 19.4 24.7 
600 300 70 45 13.9 15.3 13.2 16.2 12.0 13.4 11.3 14.3 15.6 17.0 14.8 17.9 15.5 16.9 14.8 17.9 
600 300 70 42 11.8 11.2 9.0 10.1 13.4 12.9 10.6 11. 7 14.5 13.9 11.6 12.7 17.9 17.4 15.1 16.2 
600 300 70 38 15.7 17.1 10.8 13.9 20.9 22.3 15.9 19.0 19.4 20.8 14.5 17 .5 26.4 27.8 21.4 24.5 
600 300 80 52 15.9 15.1 15.2 16.0 14.0 13.2 13.3 14.1 16.3 15.5 15.6 16.4 16.3 15.5 15.5 16.4 
600 300 80 48 14.7 11.9 11.9 10.7 16.3 13.5 13.5 12.4 16.1 13.3 13.3 12.2 19.6 16.8 16.7 15.6 
600 300 80 44 19.1 18.3 14.2 15.1 24.3 23.5 19.4 20.2 21.6 20.7 16.6 17 .5 28.5 27.7 23.6 24.5 
600 450 70 42 16.3 19.9 16.4 21.7 16.2 19.8 16.3 21.6 19.2 22.8 19.3 24.6 21.0 24.6 21.0 25.3 
600 450 70 38 12.6 14.2 10.6 13.9 16.0 17.6 14.0 17.3 16.5 18.1 14.5 17.8 21.7 23.4 19.7 23.1 
600 450 70 35 17.6 21.2 13.5 18.8 24.5 28.1 20.4 25.7 22.5 26.1 18.4 23.7 31.3 34.9 27.2 32.5 
600 450 80 48 18.1 19.5 18.2 21.3 18.0 19.4 18.1 21.2 19.8 21.2 19.9 22.9 21.5 22.9 21.6 24.7 
600 450 80 44 14.9 14.3 12.9 14.0 18.3 17 .8 16.3 17.5 17.6 17.0 15.6 16.7 22.9 22.3 20.8 22.0 
600 450 80 40 20.5 21.9 16.4 19.5 27.5 28.9 23.4 26.5 24.2 25.6 20.1 23.2 33.0 34.4 28.9 32.0 
600 450 90 54 20.1 19.3 20.2 21.1 20.0 19.2 20.1 21.0 20.5 19.7 20.6 21.5 22.3 21.5 22.4 23.2 
600 450 90 49 17.9 15.1 15.9 14.8 21.3 18.5 19.3 18.2 19.3 16.5 17.3 16.2 24.6 21.8 22.6 21.4 
600 450 90 45 23.9 23.1 19.8 20.7 30.8 30.0 26.7 27.6 26.3 25.5 22.2 23.1 35.1 34.3 31.0 31.9 
600 600 70 38 21.1 24.8 22.1 27.4 22.9 26.5 23.8 29.1 24.1 27.7 25.0 30.3 27.6 31.2 2B.5 33.B 
600 600 70 35 15.4 17.0 14.2 17.6 20.6 22.3 19.5 22.8 19.3 21.0 lB.l 21.5 26.4 2B.0 25.2 2B.5 
600 600 70 31 21.7 25.3 lB.5 23.B 30.5 34.1 27.2 32.5 26.6 30.3 23.4 28.7 37.2 40.8 34.0 39.3 
600 600 80 44 23.5 24.9 24.4 27.5 25.2 26.6 26.1 29.2 25.2 26.6 26.1 29.2 28.7 30.1 29.6 32.7 
600 600 80 40 18.3 17 .8 17.2 18.3 23.6 23.0 22.4 23.5 21.0 20.4 19.8 20.9 28.1 27.5 26.9 28.0 
600 600 80 36 25.1 26.5 21.8 24.9 33.9 35.3 30.6 33.7 28.8 30.2 25.5 28.6 39.4 40.B 36.1 39.2 
600 600 90 49 26.4 25.6 27.4 28.2 28.2 27.3 29.1 29.9 26.9 26.0 27.8 28.6 30.4 29.6 31.3 32.2 
600 600 90 45 21.7 18.9 20.5 19.4 27.0 24.2 25.8 24.7 23.1 20.3 22.0 20.9 30.2 27.4 29.0 27 .9 
600 600 90 40 29.1 28.3 25.8 26.7 37.8 37.0 34.6 35.4 31.5 30.7 2B.2 29.1 42.1 41.3 38.8 39.7 
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TABLE E-1I. AVERAGE TarAL DElAY PER VEHICLE (SECOIIDS/VEHICLE) FOR GEOHKrRY 7*7 

IIITERSECTlOli TROCKS 011 THE MI!()R STREET 
ENVIRONMENT IDI LEVEL HIGH LEVEL 

LI!FT TIlRIIS 011 MINOR STREET LEFT TURNS ON MINOR StREET 
IDI LEVEL HIGH LEVEL IDI LEVEL HIGH LEVEL 

TROCKS 011 MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
IDI HIGH IDI HIGH IDI HIGH IDI HIGH 

L.T.lMAJOR L.T ./MAJOR L.T.lMAJOR L.T.lMAJOR L.T./MAJOR L.T.lMAJOR L.T.lMAJOR L.T./MAJOR 
IDI HIGH IDI HIGH IDI HIGH IDI HIGH IDI HIGH IDI HIGH IDI HIGH IDI HIGH 

V-2 V-I CY c;r: WJ. HLLL LIILL IIHLL lJJIL HLHL lJIIIL IIHHL LLLR 1U..UI LHUI IIHLH UlIII IIUIH LHHH HHHH 

300 300 50 27 17.3 18.6 15.8 18.7 10.4 11.7 8.8 11.8 17.4 18.7 15.9 18.8 12.4 13.6 10.8 13.7 
300 300 50 25 17.5 16.7 13.8 14.8 14.1 13.3 10.4 11.3 18.6 17.8 14.9 15.9 17 .0 16.3 13.3 14.3 
300 300 50 22 14.0 15.3 8.2 11.2 14.1 15.4 8.3 11.3 16.1 17.4 10.4 13.3 18.1 19.3 12.3 15.2 
300 300 60 33 21.3 20.4 19.8 20.5 14.4 13.4 12.8 13.6 20.2 19.2 18.6 19.3 15.1 14.1 13.6 14.3 
300 300 60 30 21.7 18.8 18.1 16.8 18.3 15.4 14.6 13.4 21.6 18.6 17.9 16.7 20.0 17 .1 16.3 15.1 
300 300 60 27 18.6 17.6 12.8 13.5 18.7 17.7 12.9 13.6 19.4 18.5 13.7 14.4 21.4 20.4 15.6 16.3 
300 300 70 38 23.4 20.2 21.8 20.3 16.4 13.3 14.9 13.4 21.0 17.8 19.4 17 .9 15.9 12.7 14.3 12.8 
300 300 70 35 24.1 18.9 20.4 16.9 20.7 15.5 17.0 13.5 22.7 17.5 19.0 15.5 21.1 16.0 17.5 14.0 
300 300 70 31 21.2 18.1 15.5 14.0 21.3 18.2 15.6 14.1 20.9 17.7 15.1 13 .6 22.8 19.6 17 .1 15.5 
300 450 50 25 15.3 16.6 14.6 17.5 10.2 11.5 9.5 12.4 15.4 16.7 14.7 17.6 12.2 13.4 11.4 14.3 
300 450 50 22 13.6 12.9 10.8 11.7 12.0 11.3 9.1 10.1 14.7 14.0 11.9 12.8 14.9 14.2 12.1 13.1 
300 450 50 20 11.7 13.0 6.8 9.7 13.6 14.9 8.7 11.6 13.9 15.1 8.9 11.8 17.6 18.8 12.7 15.6 
300 450 60 30 19.6 18.6 18.8 19.5 14.5 13.5 13.7 14.4 18.4 17.5 17.7 18.4 15.2 14.2 14.4 15.1 
300 450 &0 27 18.2 15.2 15.3 14.1 16.6 13.6 13.7 12.5 18.0 15.1 15.2 13.9 18.3 15.3 15.4 14.2 
300 450 60 24 16.4 15.4 11.4 12.1 18.3 17.3 13.3 14.0 17.2 16.3 12.3 13.0 21.0 20.0 16.0 16.8 
300 450 70 35 21.9 18.7 21.2 19.7 16.8 13.6 16.1 14.6 19.6 16.4 18.8 17.3 16.3 13.1 15.5 14.0 
300 450 70 31 20.8 15.7 18.0 14.5 19.2 14.1 16.4 12.9 19.5 14.3 16.6 13.1 19.7 14.5 16.9 13.4 
300 450 70 28 19.3 16.1 14.3 12.8 21.2 18.0 16.2 14.7 18.9 15.7 14.0 12.4 22.6 19.4 17.7 16.2 
300 600 60 27 13.7 15.0 13.8 16.7 10.4 11.6 10.5 13.4 13.8 15.1 13.9 16.8 12.3 13.6 12.4 15.4 
300 600 60 24 10.5 9.8 8.5 9.5 10.7 10.0 8.7 9.6 11.6 10.9 9.6 10.6 13.7 12.9 11.6 12.6 
300 600 60 21 10.0 11.3 5.9 8.9 13.7 15.0 9.6 12.6 12.1 13.4 8.0 11.0 17.7 18.9 13.6 16.5 
300 600 70 31 17.6 16.7 17.7 18.4 14.3 13.3 14.4 15.1 16.5 15.5 16.6 17.3 15.0 14.0 15.1 15.8 
300 600 70 28 14.7 11.7 12.7 11.4 14.9 11.9 12.9 11.6 14.5 11.6 12.5 11.3 16.6 13.6 14.6 13.3 
300 600 70 24 14.2 13.3 10.1 10.9 18.0 17.0 13.9 14.6 15.1 14.1 11.0 11.7 20.7 19.7 16.6 17.3 
300 600 80 36 19.8 16.6 19.9 18.4 16.5 13.3 16.5 15.0 17.4 14.2 17.5 16.0 15.9 12.7 16.0 14.5 
300 600 80 32 17.1 12.0 15.1 11.6 17.3 12.2 15.3 11.8 15.8 10.6 13.7 10.3 17.8 12.6 15.8 12.3 
300 &00 80 28 17.0 13.8 12.9 11.4 20.8 17.6 16.6 15.1 16.7 13.5 12.6 11.0 22.2 19.0 18.1 16.6 
450 300 50 30 15.0 17.4 13.5 17.5 8.1 10.5 6.5 10.6 16.1 18.4 14.5 18.5 11.0 13.3 9.4 13.4 
450 300 50 27 14.6 15.0 11.0 13.0 11.2 11.6 7.6 9.6 16.7 17.0 13.0 15.1 15.1 15.5 11.4 13.5 
450 300 50 25 12.1 14.4 6.3 10.4 12.2 14.5 6.4 10.5 15.1 17.5 9.4 13.4 17.1 19.4 11.3 15.3 
450 300 60 36 19.2 19.3 17.6 19.4 12.3 12.4 10.7 12.5 19.0 19.1 17.4 19.2 13.9 14.0 12.3 14.1 
450 300 60 33 19.2 17.4 15.6 15.4 15.8 14.0 12.1 12.0 20.0 18.1 16.3 16.2 18.4 16.6 14.8 14.6 
450 300 60 30 1~.9 17.0 11.2 13.0 17.0 17.1 11.3 13.1 18.7 18.8 12.9 14.7 20.6 20.8 14.9 16.7 
450 300 70 42 21.3 19.2 19.7 19.3 14.3 12.2 12.8 12.3 19.8 17.7 18.2 17.8 14.7 12.6 13.1 12.7 
450 300 70 38 21.8 17.8 18.2 15.8 18.4 14.3 14.7 12.4 21.4 17.3 17.7 15.3 19.8 15.7 16.1 13.7 
450 300 70 35 19.8 17.7 14.1 13.7 19.9 17.8 14.2 13.8 20.4 18.3 14.6 14.2 22.3 20.2 16.6 16.1 
450 450 60 33 15.4 17.8 14.7 18.7 10.3 12.7 9.6 13.6 1~.5 18.8 15.7 19.7 13.2 15.5 12.4 16.5 
450 450 60 30 13.7 14.0 10.8 12.9 12.0 12.4 9.2 11.3 15.7 16.0 12.8 14.9 15.9 16.3 13 .1 15.1 
450 450 60 27 12.7 15.0 7.7 11.8 14.6 16.9 9.7 13.7 15.7 18.0 10.8 14.8 19.5 21.8 14.5 18.5 
450 450 70 38 19.3 19.4 18.6 20.4 14.2 14.3 13.4 15.2 19.1 19.2 18.3 20.1 15.8 15.9 15.1 16.9 
450 450 70 35 17.8 16.0 15.0 14.8 16.2 14.4 13.4 13 .2 18.6 16.8 15.8 15.6 18.8 17.0 16.0 15.8 
450 450 70 31 17.2 17.3 12.2 14.0 19.1 19.2 14.1 15.9 18.9 19.1 14.0 15.8 22.7 22.8 17.8 19.6 
450 450 80 44 21.0 18.9 20.2 19.8 15.9 13.8 15.1 14.7 19.5 17.4 18.8 18.4 16.2 14.1 15.5 15.1 
450 450 80 40 20.1 16.1 17.3 14.9 18.5 14.4 15.7 13 .3 19.7 15.6 16.8 14.4 19.9 15.8 17.1 14.7 
450 450 80 36 19.9 17.8 15.0 14.5 21.8 19.7 16.9 16.4 20.4 18.3 15.5 15.1 24.2 22.1 19.2 18.8 
450 600 70 35 17.9 20.3 18.0 22.1 14.6 17.0 14.7 18.7 19.0 21.3 19.1 23.1 17.5 19.8 17.6 21.6 
450 600 70 31 14.7 15.0 12.7 14.7 14.9 15.2 12.9 14.9 16.7 17.1 14.7 16.7 18.7 19.1 16.7 18.8 
450 600 70 28 15.3 17.6 11.2 15.2 19.0 21.3 14.9 18.9 18.3 20.6 14.2 18.2 23.9 26.2 19.8 23.8 
450 600 80 40 21.5 21.6 21.6 23.4 18.2 18.3 18.3 20.1 21.3 21.4 21.3 23.2 19.8 19.9 19.9 21.7 
450 600 80 36 18.6 16.8 15.6 16.5 18.8 17.0 16.8 16.7 19.4 17.6 17.4 17.3 21.5 19.6 19.5 19.3 
450 600 80 32 19.6 19.7 15.5 17.3 23.3 23.4 19.2 21.0 21.3 21.5 17 .2 19.0 26.9 27.0 22.8 24.6 
450 600 90 45 23.1 21.0 23.2 22.8 19.8 17.7 19.9 19.5 21.7 19.6 21.7 21.3 20.2 18.1 20.3 19.9 
450 600 90 40 20.9 16.8 18.9 16.5 21.1 17.0 19.1 16.7 20.4 16.4 18.4 16.0 22.5 18.4 20.5 18.1 
450 600 90 36 22.1 20.1 18.0 17.6 25.9 23.8 21.8 21.3 22.7 20.6 18.6 18.2 28.2 26.1 24.1 23.7 
600 300 60 39 14.1 17.6 12.5 17.7 7.2 10.6 5.6 10.7 16.0 19.5 14.5 19.6 11.0 14.4 9.4 14.5 
600 300 60 36 11.2 12.7 7.5 10.7 7.8 9.2 4.1 7.3 14.1 15.6 10.5 13.6 12.6 14.0 8.9 12.0 
600 300 60 33 12.3 15.7 6.5 11.6 12.4 15.8 6.6 11.7 16.2 19.6 10.4 15.6 18.2 21.6 12.4 17.5 
600 300 70 45 17.6 18.8 16.0 18.9 10.6 11.9 9.1 12.0 18.3 19.5 16.7 19.6 13 .2 14.4 11.6 14.5 
600 300 70 42 15.1 14.3 11.4 12.3 11.6 10.9 8.0 8.9 16.7 16.0 13.1 14.0 15.2 14.4 11.5 12.4 
600 300 70 38 16.7 17.9 10.9 13.8 16.8 18.0 11.0 13.9 19.4 20.6 13.6 16.5 21.3 22.6 15.6 18.5 
600 300 80 52 18.4 17.4 16.8 17.5 11.5 10.5 9.9 10.6 17.9 16.9 16.3 17.0 12.8 11.8 11.2 11.9 
600 300 80 48 16.8 13.8 13.1 11.8 13.4 10.4 9.7 8.4 17.2 14.3 13.6 12.3 15.7 12.7 12.0 10.7 
600 300 80 44 19.0 18.0 13.2 13.9 19.1 18.1 13.3 14.0 20.4 19.4 14.6 15.3 22.3 21.4 16.6 17.3 
600 450 70 42 17.8 21.3 17.1 22.2 12.7 16.1 12.0 17.1 19.8 23.2 19.0 24.1 16.5 19.9 15.7 20.9 
600 450 70 38 13.7 15.2 10.8 14.0 12.1 13.5 9.2 12.4 16.6 18.1 13.8 16.9 16.9 18.3 14.0 17 .2 
600 450 70 35 16.4 19.9 11.5 16.6 18.3 21.8 13.4 18.5 20.4 23.8 15.4 20.5 24.1 27.5 19.2 24.3 
600 450 80 48 20.8 22.0 20.1 23.0 15.7 16.9 14.9 17.8 21.5 22.7 20.8 23.7 18.2 19.4 17.5 20.4 
600 450 80 44 17.2 16.4 14.4 15.3 15.6 14.8 12.8 13.7 18.9 18.1 16.0 17.0 19.1 18.4 16.3 17.2 
600 450 80 40 20.5 21.7 15.6 18.5 22.4 23.7 17.5 20.4 23.2 24.4 18.3 21.2 27.0 28.2 22.0 24.9 
600 450 90 54 21.7 20.7 20.9 21.6 16.5 15.5 15.8 16.5 21.1 20.1 20.4 21.0 17.8 16.8 17.1 17.8 
600 450 90 49 19.0 16.0 16.1 14.9 17.4 14.4 14.5 13.2 19.4 16.5 16.6 15.3 19.7 16.7 16.8 15.5 
600 450 90 45 22.7 21.7 17.8 18.5 24.6 23.7 19.7 20.4 24.2 23.2 19.3 19.9 27.9 26.9 23.0 23.7 
600 &00 70 38 21.7 25.2 21.8 26.9 18.4 21.8 18.5 23.6 23.6 27.1 23.7 28.9 22.2 25.6 22.3 27.4 
600 600 70 35 15.5 17.0 13.5 16.7 15.7 17.2 13.7 16.9 18.5 19.9 16.5 19.6 20.5 22.0 18.5 21.7 
600 600 70 31 19.6 23.0 15.5 20.6 23.3 26.7 19.2 24.3 23.5 27.0 19.4 24.5 29.1 32.5 25.0 30.1 
600 600 80 44 25.2 26.4 25.3 28.2 21.9 23.1 22.0 24.9 25.9 27.1 26.0 28.9 24.4 25.7 24.5 27.4 
600 600 80 40 19.6 18.9 17.6 18.6 19.8 19.1 17.8 18.8 21.3 20.6 19.3 20.3 23.4 22.6 21.4 22.3 
600 600 80 36 24.1 25.4 20.0 22.9 27.8 29.1 23.7 26.6 26.8 28.0 22.7 25.6 32.4 33.6 28.3 31.2 
600 600 90 49 27.0 26.0 27.1 27.8 23.7 22.7 23.8 24.5 26.5 25.5 26.5 27.2 25.0 24.0 25.1 25.8 
600 600 90 45 21.9 18.9 19.9 18.6 22.1 19.1 20.1 18.8 22.3 19.3 20.3 19.0 24.4 21.4 22.3 21.1 
600 600 90 40 27.0 26.0 22.8 23.5 30.7 29.7 26.6 27.2 28.4 27.4 24.3 25.0 34.0 33.0 29.8 30.5 
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TABLE E-2A. torAL co EKI'ITED IN nIE torAL IlITERSECTION SYSTEH (KIL!GlAMS> IN 15 HlNU'l'ES FOR GE<»IErRY 4*4 

IlITERSECTION 'l'R\JCKS ON nIE HlooR STREI!T 
eNVIRONMENT 1m lEVEL HIGH LEVEL 

LEFT TURNS ON HlooR STREET LEFT TURNS ON HlooR STREET 
1m lEVEL HIGH LEVEL 1m LEVEL HIGH LEVEL 

'l'R\JCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 

L.T ./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T ./MAJOR L.T ./MAJOR 
1m lUGH 1m HIGH 1m lUGH 1m KIGH 1m lUGH 1m lUGH 1m HIGH 1m lUGH 

V-2 V-I CY GT LLLL I!LLL un.L HHLL LUlL IIUIL UIHL HHHL LLLH HLLH LHLH IIHLII UJIII IILIIH UIIIII IIHIIII 

300 300 50 27 3.0 4.0 6.1 7.1 2.8 3.8 6.7 7.7 5.4 7.2 8.4 10.3 6.0 7.9 9.9 11. 7 
300 300 50 25 2.7 3.7 4.9 5.9 2.8 3.8 5.9 6.9 5.9 7.7 8.0 9.8 6.8 8.6 9.9 1l.7 
300 300 50 22 2.6 3.6 4.0 5.0 3.1 4.1 5.3 6.3 6.6 8.4 7.9 9.7 7.9 9.7 10.1 11.9 
300 JOO 60 33 3.7 4.1 6.1 6.4 3.5 3.9 6.7 7.1 5.6 6.7 7.9 9.1 6.2 7.3 9.4 10.5 
300 300 60 30 3.9 4.2 5.4 5.7 4.0 4.3 6.4 6.7 6.5 7.6 8.0 9.1 7.5 8.6 9.8 11.0 
300 JOO 60 27 4.3 4.6 4.9 5.2 4.7 5.1 6.2 6.6 7.7 8.8 8.3 9.5 9.0 10.1 10.5 11.6 
300 300 70 38 4.3 3.9 7.3 7.0 4.1 3.7 7.9 7.6 5.6 6.1 8.6 9.1 6.2 6.7 10.1 10.6 
300 300 70 35 4.0 3.7 6.2 5.9 4.2 3.8 7.2 6.9 6.1 6.6 8.3 8.8 7.1 7.6 10.1 10.6 
300 300 70 31 4.1 3.7 5.4 5.1 4.5 4.2 6.7 6.4 6.9 7.4 8.3 8.8 8.3 8.7 10.4 10.9 
300 450 50 25 3.7 5.5 8.8 10.5 3.5 5.3 9.5 11.2 6.8 9.4 11.9 14.4 7.5 10.0 13.4 15.9 
300 450 50 22 4.3 6.0 8.5 10.3 4.4 6.2 9.5 11.3 8.2 10.7 12.4 14.9 9.1 11.7 14.2 16.8 
300 450 50 20 3.5 5.3 6.9 8.7 4.0 5.8 8.3 10.0 8.2 10.8 11.6 14.1 9.5 12.1 13.7 16.3 
300 450 60 30 4.2 5.3 8.6 9.7 4.0 5.1 9.3 10.4 6.8 8.7 11.2 13.1 7.4 9.3 12.7 14.5 
300 450 60 27 5.2 6.3 8.8 9.9 5.4 6.5 9.8 10.9 8.6 10.5 12.1 14.0 9.6 11.4 13.9 15.8 
300 450 60 24 4.9 6.0 7.6 8.7 5.4 6.5 8.9 10.0 9.0 10.9 11.7 13.6 10.3 12.2 13.9 15.8 
300 450 70 35 4.5 5.0 9.6 10.0 4.3 4.8 10.3 10.7 6.6 7.8 11.6 12.9 7.2 8.4 13.1 14.3 
300 450 70 31 5.2 5.6 9.4 9.8 5.3 5.8 10.4 10.8 8.0 9.2 12.2 13.5 9.0 10.2 14.0 15.3 
300 450 70 28 4.5 4.9 7.8 8.3 4.9 5.4 9.2 9.6 8.0 9.3 11.4 12.7 9.4 10.6 13.6 14.8 
300 600 60 27 4.4 5.4 ll.5 12.5 4.2 5.2 12.1 13.1 8.2 10.0 15.3 17.1 8.8 10.6 16.8 18.6 
300 600 60 24 4.2 5.2 10.5 ll.5 4.4 5.4 ll.5 12.5 8.8 10.6 15.1 16.9 9.8 11.6 16.9 18.7 
300 600 60 21 4.4 5.4 9.8 10.8 4.8 5.8 11.1 12.1 9.7 ll.5 15.1 16.9 11.0 12.8 17.3 19.1 
300 600 70 31 4.9 5.3 11.4 11.7 4.7 5.1 12.0 12.4 8.2 9.4 14.6 15.8 8.8 10.0 16.1 17.3 
300 600 70 28 5.2 5.6 10.8 11.2 5.4 5.7 ll.8 12.1 9.3 10.4 14.9 16.0 10.2 11.4 16.7 17.8 
300 600 70 24 5.7 6.1 10.5 10.8 6.2 6.5 ll.8 12.1 10.6 11.7 15.3 16.4 11.9 13.0 17.4 18.6 
300 600 80 36 5.3 5.0 12.4 12.1 5.1 4.8 13.1 12.8 8.1 8.6 15.2 15.7 8.7 9.2 16.7 17.1 
300 600 80 32 5.3 4.9 ll.5 11.2 5.4 5.1 12.5 12.2 8.8 9.3 15.0 15.5 9.7 10.2 16.8 17.3 
300 600 80 28 5.4 5.0 10.8 10.4 5.8 5.5 12.1 ll.8 9.6 10.1 15.1 15.5 10.9 11.4 17 .2 17.7 
450 300 50 30 3.4 3.8 7.1 7.5 4.4 4.8 8.9 9.3 8.5 9.7 12.1 13.3 10.2 ll.5 14.7 16.0 
450 300 50 27 2.6 3.0 5.3 5.8 3.8 4.2 7.5 7.9 8.4 9.6 11.2 12.4 10.5 11.7 14.1 15.4 
450 300 50 25 3.2 3.6 5.1 5.5 4.8 5.2 7.6 8.0 9.8 11.0 11.7 12.9 12.2 13.4 15.0 16.2 
450 300 60 36 4.2 4.0 7.2 6.9 5.2 4.9 9.0 8.7 8.8 9.3 11.7 12.3 10.5 11.1 14.3 14.9 
450 300 60 33 3.9 3.6 5.9 5.7 5.1 4.9 8.1 7.8 9.1 9.7 11.2 1l.8 11.2 1l.8 14.2 14.8 
450 300 60 30 5.0 4.7 6.2 6.0 6.6 6.3 8.7 8.4 11.0 11.6 12.3 12.8 13.5 14.0 15.6 16.1 
450 300 70 42 5.4 4.5 9.0 8.1 6.3 5.4 10.8 9.9 9.4 9.3 13.0 12.9 11.1 11.0 15.6 15.5 
450 300 70 38 4.7 3.8 7.5 6.6 6.0 5.1 9.7 8.8 9.5 9.4 12.3 12.2 11.6 11.5 15.2 15.1 
450 300 70 35 5.5 4.6 7.4 6.5 7.1 6.2 9.9 9.0 11.0 10.9 13.0 12.9 13.5 13.4 16.3 16.2 
450 450 60 33 4.1 5.3 9.8 11.0 5.1 6.2 11.6 12.8 9.9 11.9 15.6 17.5 11.6 13.6 18.2 20.1 
.. 50 ~50 60 30 4.2 5.4 9.0 10.2 5.5 6.6 11.2 12.3 10.7 12.7 15.6 17.5 12.8 14.8 18.5 20.5 
450 ~50 60 27 4.2 5.3 8.1 9.3 5.8 6.9 10.6 ll.8 ll.5 13.4 15.5 17.4 13.9 15.9 18.8 20.7 
450 450 70 38 4.6 5.0 9.5 10.0 5.5 6.0 11.3 1l.8 9.8 11.1 14.7 16.0 ll.5 12.8 17.4 18.7 
450 450 70 35 5.1 5.6 9.2 9.7 6.3 6.8 ll.3 ll.8 11.1 12.4 15.2 16.5 13.2 14.5 18.2 19.5 
450 450 70 31 5.5 6.0 8.8 9.3 7.1 7.6 11.3 II. 7 12.3 13.6 15.6 16.9 14.7 16.0 18.9 20.2 
450 450 80 44 5.3 5.1 10.9 10.8 6.2 6.0 12.7 12.5 9.9 10.6 15.6 16.2 11.7 12.3 18.2 18.9 
450 450 80 40 5.3 5.3 10.3 10.1 6.8 6.6 12.5 12.3 11.0 11.6 15.8 16.4 13.1 13.7 18.7 19.4 
450 450 80 36 5.6 5.4 9.5 9.4 7.2 7.0 12.0 11.8 11.8 12.4 15.8 16.4 14.2 14.9 19.1 19.7 
450 600 70 35 6.5 6.9 14.2 14.6 7.4 7.8 16.0 16.4 13.0 14.2 20.7 21.9 14.7 15.9 23.3 24.5 
450 600 70 31 5.9 6.3 12.8 13.2 7.2 7.6 14.9 15.3 13.1 14.3 20.0 21.2 15.2 16.4 23.0 24.2 
450 600 70 28 6.7 7.1 12.8 13.2 8.4 8.8 15.2 15.6 14.8 16.0 20.8 22.0 17.2 18.4 24.1 25.3 
450 600 80 40 7.0 6.7 14.0 13.8 7.9 7.7 15.8 15.6 12.9 13.5 19.9 20.5 14.7 15.2 22.6 23.1 
450 600 80 36 6.8 6.6 13.0 12.8 8.1 7.9 15.2 14.9 13.5 14.1 19.7 20.3 15.6 16.2 22.7 23.2 
450 600 80 32 8.1 7.9 13.5 13.2 9.7 9.5 15.9 15.7 15.6 16.2 20.9 21.5 18.1 18.6 24.2 24.8 
450 600 90 45 7.9 6.9 15.6 14.7 8.8 7.9 17.4 16.4 13.2 13.1 20.9 20.8 15.0 14.9 23.6 23.5 
450 600 90 40 7.4 6.5 14.2 13.3 8.7 7.7 16.4 15.5 13.5 13.4 20.4 20.3 15.6 15.5 23.4 23.3 
450 600 90 36 8.3 7.4 14.3 13.4 9.9 9.0 16.8 15.9 15.2 15.1 21.2 21.1 17.7 17.6 24.5 24.4 
600 300 60 39 4.4 5.4 8.6 9.6 4.2 5.2 9.3 10.3 10.5 12.3 14.8 16.6 11.2 13.0 16.3 18.1 
600 300 60 36 3.0 4.0 6.4 7.4 3.2 4.2 7.4 8.4 10.0 11.8 13.4 15.2 10.9 12.7 15.2 17.0 
600 300 60 33 4.5 5.5 7.0 8.0 4.9 5.9 8.3 9.3 12.2 14.0 14.7 16.5 13.5 15.3 16.9 18.7 
600 300 70 45 4.4 4.7 8.0 8.3 4.2 4.5 8.6 9.0 10.0 11.2 13.6 14.7 10.6 ll.8 15.0 16.2 
600 300 70 42 3.5 3.9 6.2 6.6 3.7 4.0 7.2 7.6 9.9 11.1 12.6 13.8 10.9 12.0 14.5 15.6 
600 300 70 38 5.5 5.8 7.4 7.7 6.0 6.3 8.7 9.0 12.7 13.8 14.5 15.7 14.0 15.1 16.7 17.8 
600 300 80 52 5.2 4.8 9.4 9.1 5.0 4.6 10.1 9.7 10.2 10.7 14.5 15.0 10.9 11.3 16.0 16.4 
600 300 80 48 4.1 3.8 7.5 7.2 4.3 4.0 8.5 8.2 10.0 10.5 13.4 13.9 10.9 11.4 15.2 15.7 
600 300 80 44 5.8 5.5 8.3 8.0 6.3 5.9 9.7 9.3 12.4 12.9 15.0 15.4 13.7 14.2 17.1 17.6 
600 450 70 42 6.7 8.5 13.0 14.8 6.5 8.3 13.7 15.4 13.6 16.1 19.9 22.4 14.2 16.8 21.3 23.9 
600 450 70 38 6.4 8.2 11.9 13.6 6.6 8.3 12.8 14.6 14.0 16.6 19.5 22.0 15.0 17.6 21.3 23.9 
600 450 70 35 7.1 8.9 11.7 13.5 7.6 9.4 13.1 14.8 15.5 18.1 20.1 22.7 16.8 19.4 22.1 24.8 
600 450 80 48 6.3 7.4 11.9 13.0 6.1 7.2 12.5 13.6 12.6 14.5 18.2 20.1 13.2 15.1 19.7 21.6 
600 450 80 44 6.5 7.6 11.2 12.3 6.6 7.7 12.2 13.3 13.6 15.4 18.3 20.2 14.5 16.4 20.1 22.0 
600 450 80 40 7.7 !I.8 11.6 12.7 8.2 9.1 13.0 14.0 15.6 17.5 19.5 21.4 16.9 18.8 21.7 23.5 
600 450 90 54 6.7 7.2 13.0 13.4 6.5 7.0 13.7 14.1 12.5 13.7 18.8 20.0 13.1 14.4 20.1 21.5 
600 450 90 49 6.7 7.1 12.1 12.6 6.9 7.3 13.1 13.6 13.3 14.5 18.7 19.9 14.2 15.5 20.5 21.8 
600 450 90 45 7.6 8.0 12.2 12.6 8.1 8.5 13.5 14.0 15.0 16.2 19.5 20.8 16.3 17.5 21.7 22.9 
600 600 70 38 10.2 11.2 18.5 19.5 9.9 10.9 19.1 20.1 17.7 19.5 26.0 27.8 18.3 20.1 27.5 29.3 
600 600 70 35 9.0 10.0 16.5 17.5 9.1 10.1 17.5 18.5 17.3 19.1 24.8 26.6 18.3 20.1 26.6 28.4 
600 600 70 31 10.6 11.6 17.2 18.2 11.1 12.1 18.5 19.5 19.7 21.5 26.3 28.1 21.0 22.8 28.5 30.3 
600 600 80 44 10.1 10.4 17.7 1!1.0 9.9 10.2 18.3 18.7 17.1 18.2 24.7 25.8 17.7 18.8 26.2 27.3 
600 600 80 40 9.4 9.8 16.2 16.6 9.6 9.9 17.2 17.6 17.2 18.4 24.0 25.2 18.2 19.3 25.8 27.0 
600 600 80 36 11.5 11.8 17.4 17.8 12.0 12.3 18.8 19.1 20.1 21.2 26.0 27.2 21.4 22.5 28.2 29.3 
600 600 90 49 11.0 10.7 19.3 19.0 10.8 10.5 20.0 19.6 17.5 17.9 25.8 26.3 18.1 18.6 27.3 27.7 
600 600 90 45 10.0 9.7 17.5 17 .2 10.1 9.8 1!1.5 18.2 17.3 17.8 24.7 25.2 18.2 18.7 26.6 27.1 
600 600 90 40 11.7 11.4 18.4 18.1 12.2 11.9 19.7 19.4 19.8 20.3 26.4 26.9 21.1 21.6 28.6 29.1 
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TABLE E-28. TOTAL CO EMIITED IN n!E TOTAL INTERSECTION SYSTEM (KILOGRAMS) IN 15 MINI1l'ES FOR GEOMnRY 5"'4 

INTERSECTION TRIlCKS ON TIlE MINOR STREET 
ENVIRONMENl' lD/ u:vEL HIGH LEVEL 

LEFT TURNS ON MINOR STREET LEFT TURNS ON MINOR STREET 
lD/ LEVEL HIGH LEVEL lD/ LEVEL HIGH LEVEL 

TIUlCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH 

L.T ./MAJOR L.T ./MAJOR L.T./MAJOR L.T./MAJOR L.T ./MAJOR L.T ./MAJOR L.T./MAJOR L. T./MAJOR 
lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH 

V-2 V-I CY GT UJ.L IILLL UILL HIILL U.HL IILIIL UIIIL I\HHL LLLH IILLH LHLII HHU\ LLHII I!UlH UIIIH HHIIH 

300 300 50 21 4.7 5.2 8.1 8.7 3.9 4.4 8.2 8.7 7.1 8.4 10.5 ll.8 7.1 8.4 11.4 12.7 
300 300 50 25 4.2 4.7 6.7 7.3 3.7 4.2 7.1 7.6 7.3 8.7 9.9 11.2 7.7 9.0 11.1 12.4 
300 300 50 22 3.9 4.4 5.6 6.1 3.8 4.3 6.3 6.8 7.9 9.2 9.6 10.9 8.5 9.8 11.1 12.4 
300 300 60 33 5.2 5.1 ~.O 7.8 4.4 4.2 8.0 7.8 7.1 7.7 9.8 10.5 7.1 7.7 10.7 11.3 
300 300 60 30 5.2 5.0 7.1 6.9 4.7 4.5 7.4 7.3 7.8 8.5 9.7 10.4 8.1 8.8 10.9 ll.5 
300 300 60 27 5.4 5.2 6.4 6.3 5.2 5.1 7.1 7.0 8.8 9.5 9.8 10.5 9.5 10.1 11.4 12.0 
300 300 70 38 6.0 5.1 9.4 8.6 5.1 4.3 9.4 8.6 7.3 7.3 10.7 10.7 7.2 7.2 11.5 ll.5 
300 300 70 35 5.5 4.7 8.1 7.3 5.0 4.2 8.5 7.6 7.6 7.6 10.2 10.2 7.9 7.9 11.4 11.4 
300 300 70 31 5.4 4.5 7.1 6.3 5.2 4.4 7.8 7.0 8.2 8.2 10.0 10.0 8.9 8.9 11.5 11.5 
300 450 50 25 5.2 6.5 10.7 11.9 4.4 5.6 10.7 11.9 8.3 10.4 13.8 15.8 8.3 10.4 14.6 16.7 
300 45ll 50 22 5.6 6.8 10.2 11.4 5.1 6.3 10.6 11.8 9.5 11.5 14.1 16.1 9.8 11.8 15.3 17.3 
300 450 50 20 4.6 5.9 8.4 9.6 4.5 5.7 9.1 10.3 9.3 11.3 13.1 15.1 10.0 12.0 14.6 16.6 
300 450 60 30 5.6 6.1 10.3 10.9 4.7 5.3 10.3 10.9 8.1 9.5 12.9 14.3 8.1 9.5 13.7 15.1 
300 450 60 27 6.4 7.0 10.3 10.9 5.9 6.4 10.6 11.2 9.7 11.1 13.6 15.0 10.0 11.4 14.8 16.2 
300 450 60 24 5.8 6.4 8.9 9.5 5.7 6.2 9.6 10.2 9.9 11.3 13.0 14.4 10.6 12.0 14.5 15.9 
300 450 70 35 6.0 6.0 ll.5 11.4 5.2 5.1 11.5 11.4 8.1 8.8 13.5 14.2 8.a 8.8 14.4 15.1 
300 450 70 31 6.5 6.4 11.1 11.0 6.0 5.9 11.5 11.4 9.3 10.0 13.9 14.6 9.6 10.3 15.1 15.8 
300 450 70 28 5.6 5.5 9.3 9.2 5.4 5.3 10.0 9.9 9.1 9.9 12.9 13.6 9.8 10.5 14.4 15.2 
300 600 60 27 5.6 6.2 13.1 13.6 4.8 5.3 13.2 13.7 9.4 10.8 16.9 19.3 9.4 10.7 17.8 19.1 
300 600 60 24 5.3 5.8 12.0 12.5 4.8 5.3 12.3 12.8 9.9 11.2 16.6 17.9 10.2 11.5 17.7 19.0 
300 600 60 21 5.2 5.7 11.0 ll.5 5.1 5.6 11. 7 12.2 10.6 11.9 16.4 17.7 11.3 12.6 17.9 19.2 
300 600 70 31 6.1 5.9 12.9 12.7 5.2 5.1 12.9 12.7 9.3 10.0 16.1 16.8 9.3 10.0 17.0 17.6 
300 600 70 28 6.2 6.0 12.1 12.0 5.6 5.5 12.5 12.3 10.2 10.8 16.2 16.8 10.5 11.2 17.3 18.0 
300 600 70 24 6.4 6.3 11.6 11.4 6.3 6.1 12.3 12.1 11.3 11.9 16.4 17.0 11.9 12.6 17.9 18.6 
300 600 80 36 6.6 5.8 14.1 13.3 5.8 5.0 14.1 13.3 9.3 9.3 16.8 16.8 9.3 9.3 17.7 17.7 
300 600 80 32 6.3 5.5 13.0 12.2 5.8 5.0 13.3 12.5 9.8 9.8 16.5 16.5 10.2 10.2 17.7 17.7 
300 600 80 28 6.2 5.4 12.0 11.2 6.1 5.2 12.7 11.9 10.5 10.5 16.3 16.3 11.2 11.2 17.8 17.8 
450 300 50 30 4.9 4.8 8.9 8.8 5.2 5.1 10.1 10.0 9.9 10.6 13.9 14.7 11.0 11.8 15.9 16.7 
450 300 50 27 3.8 3.7 7.0 6.9 4.4 4.3 8.5 8.4 9.6 10.3 12.8 13 .5 11.1 ll.8 15.1 15.B 
450 300 50 25 4.2 4.1 6.5 6.5 5.2 5.1 8.4 8.3 10.8 ll.5 13.2 13.9 12.6 13 .3 15.8 16.5 
450 300 60 36 5.5 4.8 8.9 8.1 5.8 5.1 10.0 9.3 10.0 10.1 13.4 13.4 11.1 11.2 15.3 15.4 
450 300 60 33 4.9 4.2 7.4 6.7 5.6 4.8 8.9 8.2 10.2 10.3 12.7 12.B 11. 7 11. 7 15.0 15.1 
450 300 60 30 5.8 5.1 7.5 6.7 6.8 6.0 9.3 8.6 11.9 12.0 13.5 13.6 13.7 13.8 16.2 16.3 
450 300 70 42 6.8 5.4 10.9 9.5 7.1 5.7 12.0 10.6 10.8 10.2 14.8 14.2 11.9 11.3 16.8 16.2 
450 300 70 38 6.0 4.6 9.2 7.8 6.6 5.2 10.7 9.2 10.7 10.1 13.9 13.3 12.2 11.6 16.2 15.6 
450 300 70 35 6.5 5.1 8.9 7.4 7.5 6.1 10.7 9.3 12.1 11.5 14.4 13.8 13.9 13 .3 17.1 16.5 
450 450 60 33 5.4 6.0 11.4 12.1 5.7 6.3 12.6 13.2 11.1 12.6 17.2 18.7 12.2 13.7 19.2 20.6 
450 450 60 30 5.2 5.9 10.5 11.1 5.9 6.5 12.0 12.6 11.8 13.2 17.0 18.5 13.2 14.7 19.3 20.8 
~50 ~50 60 27 5.0 5.7 9.4 10.0 6.0 6.6 11.2 11.9 12.3 13.8 16.7 IB.2 14.1 15.6 19.4 20.8 
450 ',50 70 38 5.5 5.6 11.0 11.0 5.9 5.9 12.1 12.1 10.8 11.6 16.2 17.0 U.9 12.7 i8.2 19.0 
450 450 70 35 5.9 5.9 10.5 10.5 6.6 6.6 12.0 12.0 11.9 12.7 16.5 17.3 13.4 14.2 18.8 19.6 
450 450 70 31 6.2 6.1 9.8 9.8 7.1 7.1 11. 7 11.7 12.9 13.7 16.6 17.4 14.7 15.5 19.3 20.1 
450 450 80 44 6.5 5.8 12.6 11.9 6.8 6.1 13.7 13.0 11.2 11.3 17.2 17.4 12.3 12.4 19.2 19.3 
450 450 80 40 6.5 5.9 11. 7 11.1 7.2 6.5 13.2 12.6 12.0 12.1 17.2 17.3 13.4 13.6 19.5 19.7 
450 450 80 36 6.4 5.7 10.8 10.1 7.4 6.7 12.6 11.9 12.6 12.8 17.0 17.2 14.4 14.6 19.7 19.8 
~50 600 70 35 7.5 7.4 15.6 15.5 7.8 7.7 16.8 16.7 14.0 14.7 22.1 22.8 15.1 15.8 24.1 24.8 
450 600 70 31 6.7 6.6 14.0 13.9 7.4 7.3 15.5 15.4 14.0 14.7 21.2 21.9 15.4 16.1 23.5 24.3 
450 600 70 28 7.4 7.3 13.8 13.7 8.3 8.2 15.6 15.5 15.4 16.1 21.8 22.5 17.2 17.9 24.5 25.2 
450 600 80 40 7.8 7.1 15.3 14.5 8.1 7.4 16.4 15.7 13.8 13.8 21.2 21.2 14.9 14.9 23.2 23.2 
450 600 80 36 7.5 6.7 14.1 13 .3 8.1 7.4 15.6 14.8 14.2 14.3 20.8 20.8 15.7 15.7 23.1 23.1 
450 600 80 32 8.6 7.8 14.3 13.6 9.6 8.8 16.1 15.4 16.1 16.1 21.8 21.8 17.9 17.9 24.4 24.5 
450 600 90 45 8.9 7.5 17.0 15.6 9.2 7.8 18.1 16.7 14.3 13.7 22.4 21.8 15.4 14.8 24.3 23.7 
450 600 90 40 8.2 6.8 15.5 14.1 8.8 7.4 17.0 15.5 14.4 13.8 21.6 21.0 15.8 15.2 23.9 23.3 
450 600 90 36 8.9 7.5 15.3 13 .9 9.9 8.5 17.1 15.7 15.8 15.2 22.3 21.7 17.6 17.0 24.9 24.3 
600 300 60 39 5.6 6.1 10.2 10.7 4.7 5.2 10.2 10.7 11.7 13.0 16.3 17.7 11.7 13.0 17.2 18.5 
600 300 60 36 4.0 4.5 7.8 8.1 3.5 4.0 8.2 8.7 11.0 12.3 14.7 16.1 11.3 12.6 15.9 17.2 
600 300 60 33 5.2 5.7 8.2 8.7 5.1 5.6 8.9 9.4 12.9 14.3 15.9 17.2 13.6 14.9 17.4 18.7 
600 300 70 45 5.4 5.3 9.4 9.2 4.6 4.4 9.4 9.2 11.0 11. 7 15.0 15.6 11.0 11. 7 15.8 16.5 
600 300 70 42 4.4 4.2 7.5 7.3 3.9 3.7 7.8 7.7 10.7 11.4 13.8 14.5 11.1 11.7 15.0 15.7 
600 300 70 38 6.1 6.0 8.4 8.2 6.0 5.8 9.1 8.9 13.3 13.9 15.5 16.2 13.9 14.6 17.1 17.7 
600 300 80 52 6.4 5.5 11.0 10.2 5.5 4.7 11.0 10.2 11.4 11.4 16.0 16.0 11.4 11.4 16.9 16.9 
600 300 80 48 5.1 4.3 8.9 8.1 4.6 3.8 9.3 8.4 11.0 11.0 14.8 14.7 11.3 11.3 15.9 15.9 
600 300 80 44 6.6 5.8 9.5 8.7 6.4 5.6 10.2 9.4 13 .2 13.2 16.1 16.1 13.9 13.8 17.7 17.7 
600 450 70 42 7.7 9.0 14.4 15.6 6.9 8.1 14.4 15.7 14.6 16.6 21.2 23.3 14.5 16.6 22.1 24.1 
600 450 70 38 7.2 8.4 13.0 14.3 6.7 7.9 13.4 14.6 14.8 16.9 20.7 22.7 15.1 17.2 21.8 23.9 
600 450 70 35 7.7 9.0 12.7 13.9 7.5 8.8 13.4 14.6 16.1 18.2 21.1 23.2 16.8 18.8 22.6 24.7 
600 450 80 48 7.1 7.7 13.1 13.7 6.2 6.8 13 .1 13.7 13.4 14.8 19.4 20.8 13.4 14.8 20.2 21.6 
600 450 80 44 7.1 7.7 12.2 12.8 6.6 7.2 12.6 13.2 14.2 15.6 19.3 20.7 14.5 15.9 20.5 21.9 
600 450 80 40 8.1 8.7 12.4 13.0 8.0 8.5 13.1 13.7 16.0 17.4 20.3 21.7 16.7 18.1 21.8 23.2 
600 450 90 54 7.7 7.6 14.4 14.3 6.9 6.8 14.4 14.3 13.5 14.2 20.2 20.9 13.5 14.2 21.0 21.7 
600 450 90 49 7.5 7.4 13.3 13.2 7.0 6.9 13.7 13.6 14.0 14.8 19.9 20.6 14.4 15.1 21.1 21.8 
600 450 90 45 8.2 8.1 13.2 13.1 8.0 8.0 13.9 13.8 15.5 15.3 20.5 21.2 16.2 16.9 22.0 22.8 
600 600 70 38 10.9 11.4 19.6 20.1 10.1 10.6 19.7 20.2 18.5 19.8 27.2 28.5 18.5 19.8 28.0 29.3 
600 600 70 35 9.6 10.1 17.4 17.9 9.1 9.6 17.8 IB.3 17.9 19.2 25.8 27.1 18.2 19.5 26.9 28.3 
600 600 70 31 11.0 ll.5 18.0 18.5 10.8 11.3 18.7 19.2 20.1 21.4 27.1 28.4 20.7 22.0 28.6 29.9 
600 600 80 44 10.7 10.5 18.7 IB.5 9.8 9.7 1~. 7 18.5 17.7 18.3 25.7 26.1 17.6 IB.3 26.5 27.2 
600 600 80 40 9.8 9.7 17.0 16.9 9.3 9.2 17.4 17.2 17.6 18.3 24.B 25.5 18.0 18.6 26.0 26.6 
600 600 80 36 11.7 11.5 18.0 17.9 ll.5 11.4 18.7 18.6 20.3 20.9 26.6 27.1 20.9 21.6 28.1 28.8 
600 600 90 49 11.8 10.9 20.5 19.7 10.9 10.1 20.5 19.7 18.2 18.2 26.9 26.9 18.2 18.2 27.8 27.8 
600 600 90 45 10.6 9.8 18.4 17.6 10.1 9.3 18.8 18.0 17.8 17.8 25.7 25.7 18.2 18.2 26.9 26.9 
600 600 90 40 12.1 11.3 19.1 18.3 12.0 11.1 19.8 19.0 20.2 20.2 27.2 27.2 20.8 20.8 28.7 28.7 
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TABLE E-2C. TOrAL CO EMITTED IN TIlE TOrAL INTERSECTION SYsmM (KILOGRAMS) IN IS !UNlJTES FOR GEOMETRY 5*5 

INTERSECTION TIUJCKS <JI nm MINOR STREET 
ENVIRONMENT LCAi LEVEL HIGH LEVEL 

LEFT TURNS <JI MINOR STREET LEFT TURNS ON MINOR STREET 
LCAi LEVEL HIGH LEVEL LCM LEVEL HIGH LEVEL 

TIUJCKS <JI MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
LCAi HIG! LCAi HIG! LCAi HIGH LCAi HIGH 

L.T.lMAJOR L.T./MAJOR L.T.lMAJOR L. T.lMAJOR L.T./MAJOR L. T.lMAJOR L. T.lMAJOR L.T./MAJOR 
LCAi HIGH LCAi HIG! LCAi HIGH LCAi HIGH LCAi HIGH LCAi HIG! LCAi HIGH LCAi HIGH 

V-2 V-I CY. GT LLLL HLLL un.L HHLL LUlL IIIJIL UlHL HHIIL LLLH IILLH UIlJI HIILH UJIH HLHH UIIIH HIIIIII 

300 300 SO 27 4.3 4.3 8.1 8.2 2.8 2.9 7.5 7.5 6.7 7.5 10.5 11.4 6.1 6.9 10.7 11.6 
300 300 SO 25 3.6 3.6 6.5 6.6 2.4 2.4 6.3 6.3 6.8 7.6 9.7 10.5 6.4 7.3 10.3 11.1 
300 300 SO 22 3.1 3.1 5.2 5.3 2.3 2.3 5.3 5.3 7.1 7.9 9.2 10.0 7.1 7.9 10.1 10.9 
300 300 60 33 5.7 5.0 8.8 8.1 4.2 3.5 8.2 7.5 7.5 7.7 10.6 10.8 6.9 7.0 10.8 11.0 
300 300 60 30 5.4 4.7 7.7 7.0 4.3 3.6 7.4 6.7 8.0 8.2 10.3 10.5 7.7 7.9 10.9 11.0 
300 300 60 27 5.4 4.7 6.8 6.2 4.6 3.9 6.9 6.2 8.8 9.0 10.2 10.4 8.8 9.0 11.1 11.3 
300 300 70 38 5.6 4.2 9.4 8.1 4.1 2.8 8.8 7.4 6.9 6.4 10.7 10.2 6.2 5.7 10.9 10.4 
300 300 70 35 4.9 3.6 7.9 6.6 3.8 2.5 7.6 6.3 7.0 6.5 10.0 9.5 6.7 6.2 10.5 10.0 
300 300 70 31 4.6 3.3 6.7 5.4 3.8 2.4 6.7 5.4 7.4 6.9 9.6 9.1 7.5 7.0 10.5 9.9 
300 450 SO 25 4.6 5.4 10.5 11.2 3.1 3.9 9.9 10.6 7.7 9.3 13.6 15.1 7.1 8.6 13.8 IS .3 
300 450 SO 22 4.8 5.5 9.8 10.5 3.6 4.4 9.5 10.3 8.7 10.2 13.7 15.2 8.3 9.9 14.2 15.8 
300 450 SO 20 3.6 4.4 7.8 8.5 2.8 3.6 7.8 8.6 8.3 9.8 12.5 14.0 8.3 9.9 13.3 14.9 
300 450 60 30 5.8 5.9 10.9 11.0 4.3 4.4 10.3 10.4 8.3 9.2 13 .5 14.4 7.7 8.6 13 .7 14.6 
300 450 60 27 6.4 6.5 10.7 10.8 5.2 5.3 10.4 10.5 9.7 10.6 14.0 14.9 9.4 10.3 14.6 15.5 
300 450 60 24 5.6 5.7 9.1 9.2 4.8 4.9 9.2 9.3 9.8 10.7 13.2 14.1 9.8 10.7 14.1 15.0 
300 450 70 35 5.4 4.9 11.3 10.7 3.9 3.4 10.7 10.1 7.5 7.7 13.3 13.5 6.8 7.0 13.5 13.7 
300 450 70 31 5.7 5.1 10.7 10.1 4.5 4.0 10.4 9.8 8.5 8.7 13.5 13.7 8.2 8.4 14.0 14.3 
300 450 70 28 4.5 4.0 8.7 8.1 3.7 3.2 8.8 8.2 8.1 8.4 12.3 12.5 8.2 8.4 13.2 13 .4 
300 600 60 27 4.8 4.8 12,7 12.7 3.4 3.4 12.1 12.1 8.6 9.5 16.5 17.3 8.0 8.8 16.7 17.6 
300 600 60 24 4.3 4.3 11.4 11.4 3.2 3.2 11.1 11.1 8.9 9.7 15.9 16.8 8.6 9.4 16.5 17.3 
300 600 60 21 4.0 4.0 10.2 10.2 3.2 3.2 10.3 10.3 9.4 10.2 15.6 16.4 9.4 10.2 16.5 17.3 
300 600 70 31 6.1 5.4 13.3 12.6 4.6 3.9 12.6 12.0 9.3 9.5 16.5 16.7 8.7 8.8 16.7 16.9 
300 600 70 28 6.0 5.3 12.3 11.7 4.8 4.2 12.0 11.4 10.0 10.2 16.4 16.5 9.7 9.8 16.9 17 .1 
300 600 70 24 6.0 5.4 11.6 10.9 5.2 4.6 11.6 11.0 10.9 11.0 16.4 16.5 10.9 11.0 17.3 17.4 
300 600 80 36 5.8 4.5 13.7 12.4 4.3 3.0 13 .1 ll.8 8.5 8.0 16.4 15.9 7.9 7.4 16.6 16.1 
300 600 80 32 5.3 4.0 12.4 11.1 4.2 2.9 12.1 10.8 8.8 8.3 15.9 15.4 8.5 8.0 16.4 15.9 
300 600 80 28 5.0 3.7 11.2 9.9 4.2 2.9 11.3 10.0 9.3 8.8 15.5 15.0 9.3 8.8 16.4 15.9 
450 300 SO 30 4.2 3.6 8.7 8.1 3.9 3.3 9.2 8.6 9.3 9.5 13 .7 13.9 9.8 10.0 15.0 15.3 
450 300 SO 27 3.0 2.4 6.5 5.9 2.9 2.4 7.4 6.8 8.8 9.0 12.4 12.6 9.6 9.8 14.0 14.3 
450 300 SO 25 3.2 2.6 5.9 5.3 3.5 2.9 7.1 6.5 9.8 10.0 12 .5 12.7 10.9 11.2 14.5 14.7 
450 300 60 36 5.7 4.4 9.4 8.2 5.3 4.1 9.9 8.7 10.2 9.8 13.9 13.5 10.7 10.2 15.3 14.8 
450 300 60 33 4.9 3.6 7.8 6.5 4.9 3.6 8.6 7.4 10.2 9.7 13.1 12.6 11.0 10.6 14.7 14.3 
450 300 60 30 5.6 4.3 7.6 6.4 5.9 4.7 8.8 7.6 11.7 11.2 13.7 13 .3 12,1~ 12.4 15.7 15.3 
450 300 70 42 6.2 4.3 10.6 8.7 5.8 3.9 11.1 9.2 10.2 9.1 14.6 13 .5 10.6 9.5 15.9 14.8 
450 300 70 38 5.1 3.2 8.7 6.8 5.1 3.2 9.6 7.7 9.9 8.8 13.5 12.4 10.7 9.6 15.1 14.0 
450 300 70 35 5.5 3.6 8.2 6.3 5.8 3.9 9.4 7.5 11.0 9.9 13.7 12.6 12.2 11.1 15.8 14.7 
450 450 60 33 4.5 4.7 11.0 11.1 4.2 4.3 ll.5 11.6 10.3 11.2 16.7 17 .7 10.7 11.7 18.1 19.0 
450 450 60 30 4.2 4.3 9.S 10.0 4.2 4.3 10.7 10.8 10.7 11.7 16.3 17.3 11.5 12.5 18.0 19.0 
450 450 60 27 3.7 3.9 8.5 8.7 4.1 4.2 9.7 9.9 11.1 12.0 15.8 16.8 12.2 13.2 17.8 IS.8 
450 450 70 38 5.6 5.1 11.3 10.8 5.2 4.7 11.9 11.4 10.S 11.1 16.6 16.9 11.3 11.6 17.9 18.2 
450 450 70 35 5.7 5.2 10.6 10.1 5.7 5.2 ll.5 11.0 11.7 12.0 16.6 16.9 12.5 12.8 18.3 18.6 
450 450 70 31 5.7 5.2 9.8 9.3 6.0 5.5 11.0 10.5 12.5 12.8 16.6 16.9 13.6 14.0 18.6 lIL9 
450 450 80 44 5.6 4.5 12.1 10.9 5.) 4.1 12.6 11.4 10.) 10.0 16.8 16.4 10.8 10.4 18.1 17 .8 
450 450 SO 40 5.5 4.3 11.1 9.9 5.5 4.3 11.9 10.8 10.9 10.6 16.5 16.2 11.7 11.4 18.2 17.9 
450 450 80 36 5.1 4.0 9.9 8.7 5.5 4.3 11.1 9.9 11.4 11.0 16.1 15.8 12.5 12.2 18.2 17.8 
450 600 70 35 6.5 5.9 15.0 14.4 6.1 5.5 15.5 14.9 12.9 13 .2 21.4 21.7 13.4 13.6 22.8 23.0 
450 600 70 31 5.5 4.9 13.1 12.5 5.4 4.9 14.0 13.4 12.7 12.9 20.3 20.6 13 .5 13 .7 22.0 22.2 
450 600 70 28 5.9 5.3 12.7 12.1 6.2 5.6 13.9 13.3 13.9 14.1 20.7 21.0 15.1 15.3 22.8 23.0 
450 600 80 40 7.6 6.4 15.4 14.2 7.3 6.0 15.9 14.7 13.5 13.1 21.3 20.9 14.0 13.6 22.7 22.2 
450 600 80 36 7.0 5.8 14.0 12.8 7.0 5.8 14.9 13 .6 13.7 13.3 20.7 20.3 14.6 14.1 22.4 22.0 
450 600 80 32 7.9 6.7 14.0 12.8 8.3 7.0 15.2 14.0 15.4 15.0 21.5 21.1 16.6 16.1 23.6 23.1 
450 600 90 45 7.8 5.9 16.3 14.4 7.5 5.6 16.8 14.9 13.2 12.1 21.7 20.6 13.7 12.6 23.0 21.9 
450 600 90 40 6.9 5.0 14.6 12.7 6.9 5.0 15.5 13.5 13.1 12.0 20.8 19.7 13.9 12.8 22.4 21.3 
450 600 90 36 7.4 5.5 14.2 12.3 7.8 5.9 15.4 13 .5 14.4 13.3 21.2 20.1 IS .5 14.4 23.2 22.1 
600 300 60 39 4.7 4.7 9.7 9.7 3.2 3.2 9.1 9.1 10.8 11.6 IS .8 16.7 10.2 11.0 16.0 16.9 
600 300 60 36 2.9 2.9 7.1 7.1 1.8 1.8 6.8 6.8 9.9 10.7 14.0 14.8 9.5 10.3 14.6 15.4 
600 300 60 33 3.9 3.9 7.3 7.3 3.1 3.1 7.3 7.3 11.6 12.5 15.0 IS .8 11.7 12.5 15.9 16.7 
600 300 70 45 5.3 4.7 9.7 9.0 3.8 3.2 9.0 8.4 10.9 11.1 IS .3 15.4 10.3 10.4 IS .5 IS .6 
600 300 70 42 4.1 3.4 7.6 6.9 2.9 2.3 7.3 6.6 10.5 10.6 13.9 14.1 10.1 10.3 14.5 14.6 
600 300 70 38 5.6 5.0 8.3 7.6 4.8 4.2 8.3 7.7 12.8 13.0 15.4 15.6 12.8 13.0 16.3 16.5 
600 300 80 52 5.5 4.1 10.5 9.2 4.0 2.7 9.9 8.5 10.5 10.0 IS .5 15.0 9.9 9.4 15.7 15.2 
600 300 80 48 4.0 2.7 8.2 6.9 2.9 1.6 7.9 6.6 9.9 9.4 14.0 13.5 9.5 9.0 14.6 14.1 
600 300 80 44 5.3 4.0 8.6 7.3 4.5 3.1 8.7 7.3 11.9 11.4 15.2 14.7 11.9 11.4 16.1 15.6 
600 450 70 42 6.6 7.4 13 .7 14.4 5.1 5.9 13 .1 13.8 13.5 15.0 20.5 22.1 12.8 14.4 20.7 22.3 
600 450 70 38 5.9 6.6 12.1 12.9 4.7 5.5 11.8 12.6 13.5 IS .1 19.7 21.3 13 .2 14.8 20.3 21.8 
600 450 70 35 6.2 7.0 11.6 12.3 5.4 6.1 11.6 12.4 14.6 16.2 20.0 21.5 14.6 16.2 20.9 22.4 
600 450 80 48 6.8 6.9 13.2 13.3 5.3 5.4 12.6 12.6 13.1 14.0 19.5 20.4 12.4 13.3 19.7 20.6 
600 450 80 44 6.6 6.7 12.1 12.2 5.4 5 ~ 11.8 11.9 13.7 14.6 19.2 20.1 13 .3 14.2 19.7 20.6 
600 450 80 40 7.4 7.5 12.1 12.2 6.6 6.1 12.2 12.3 IS .3 16.2 20.0 20.9 IS .3 16.2 20.9 21.8 
600 450 90 54 6.6 6.0 13,7 13.1 5.1 4.6 13.1 12.5 12.4 12.6 19.4 19.7 11.7 12.0 19.6 19.9 
600 450 90 49 6.2 5.6 12.4 11.8 5.0 4.5 12.1 11.6 12.7 13.0 19.0 19.2 12.4 12.7 19.5 19.7 
600 450 90 45 6.7 6.1 12.1 11.5 5.9 5.3 12.1 11.5 14.0 14.3 19.4 19.6 14.0 14.3 20.3 20.5 
600 600 70 38 9.6 9.6 18.7 18.7 8.1 8.1 18.1 18.1 17.2 18.0 26.3 27.1 16.5 17.3 26.5 27.3 
600 600 70 35 8.0 8.1 16.3 16.3 6.9 6.9 16.0 16.0 16.4 17.2 24.6 25.4 16.1 16.9 25.2 26.0 
600 600 70 31 9.2 9.2 16.7 16.7 8.4 8.4 16.7 16.7 18.4 19.2 25.8 26.6 18.4 19.2 26.6 27.5 
600 600 80 44 10.2 9.5 18.6 17.9 8.7 8.0 17.9 17.3 17.2 17.3 25.6 25.7 16.5 16.7 25.8 25.9 
600 600 80 40 9.1 8.5 16.7 16.0 8.0 7.3 16.4 15.8 16.9 17.1 24.5 24.7 16.6 16.8 25.0 25.2 
600 600 80 36 10.8 10.1 17.5 16.9 10.0 9.3 17.6 16.9 19.4 19.5 26.1 26.2 19.4 19.5 27.0 27.1 
600 600 90 49 10.4 9.1 19.6 18.2 9.0 7.6 18.9 17.6 16.9 16.4 26.0 25.5 16.3 IS .8 26.2 25.7 
600 600 90 45 9.1 7.8 17.3 16.0 7.9 6.6 17.0 15.7 16.3 IS .8 24.6 24.1 16.0 IS .5 25.1 24.6 
600 600 90 40 10.4 9.1 17.8 16.5 9.6 8.3 17.9 16.6 18.4 17.9 25.Q 25.3 18.5 18.0 26.7 26.2 
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TAllIE E-2D. toTAL co EMITTED IN TIlE TOTAL IlrrERSECTlON SYSTEM (KILOGRAMS) IN 15 IfiNlJl'ES FOR GEOMKrRY 6*4 

IlrrERSECTlOli TRllCKS 011 TIlE IfiIllR STREET 
ENVIROIIHENT IDl IEVEL HIGH LEVEL 

LEFT TURNS 011 IfiIIlR STREET LEFT TURNS 011 IfiNOR STREET 
IDl lEVEL HIGH LEVEL IDl LEVEL HIGH LEVEL 

TROCKS (If Ml\JOR STREET TRUCKS 011 Ml\JOR STREET TRUCKS ON Ml\JOR STREET TRUCKS ON Ml\JOR STREET 
IDl HIGH IDl HIGH IDl HIGH IDl KIGH 

L. T .IM1\JOR L. T ./Ml\JOR L.T./HAJOR L.T./HAJOR L.T./HAJOR L.T./HAJOR L. T • /Ml\JOR L. T .IM1\JOR 
IDl KIGH IDl HIGH IDl HIGH IDl HIGH IDl HIGH IDl HIGH IDl KIGH IDl HIGH 

V-2 V-I CY GT u.I.L IILLL LIILL HHLL u.HL IILHL UIHL IIIIIIL LLLH IILUI IJILH IIHLII U.HH HIlIH LHHH IIHlIH 

300 300 50 27 3.1 4.1 10.2 11.2 2.9 3.9 10.9 11.9 6.8 8.6 13.9 15.7 7.4 9.2 15.4 17.2 
300 300 50 25 2.8 3.8 9.0 10.0 2.9 3.9 10.0 11.0 7.2 9.1 13.5 15.3 8.2 10.0 15.3 17.1 
300 300 50 22 2.7 3.7 8.1 9.1 3.2 4.2 9.4 10.4 8.0 9.8 13.4 15.2 9.3 11.1 15.5 17.3 
300 300 60 33 3.8 4.2 10.2 10.5 3.6 4.0 10.9 11.2 7.0 8.1 13.3 14.5 7.6 8.7 14.8 16.0 
300 300 60 30 4.0 4.3 9.5 9.8 4.1 4.4 10.5 10.8 7.9 9.0 13.4 14.6 8.8 10.0 15.2 16.4 
300 300 60 27 4.4 4.7 9.1 9.4 4.8 5.2 10.4 10.7 9.1 10.2 13.8 14.9 10.4 11.5 15.9 17.1 
300 300 70 38 4.4 4.0 11.4 11.1 4.2 3.8 12.1 11.8 7.0 7.4 14.0 14.5 7.6 8.1 15.5 16.0 
300 300 70 35 4.1 3.8 10.4 10.0 4.3 3.9 11.4 11.0 7.5 8.0 13.7 14.2 8.5 9.0 15.6 16.1 
300 300 70 31 4.2 3.8 9.5 9.2 4.6 4.3 10.9 10.6 8.3 8.8 13.7 14.2 9.6 10.1 15.9 16.4 
300 450 50 25 4.2 5.9 13.3 15.0 3.9 5.7 13.9 15.7 8.5 11.1 17.6 20.2 9.2 11.7 19.1 21.7 
300 450 50 22 4.7 6.5 13.0 14.7 4.8 6.6 14.0 15.7 9.9 12.4 18.1 20.7 10.8 13.4 20.0 22.5 
300 450 50 20 4.0 5.7 11.4 13.1 4.4 6.2 12.7 14.5 9.9 12.5 17.3 19.9 11.2 13.8 19.5 22.1 
300 450 60 30 4.7 5.7 13.1 14.2 4.4 5.5 13.7 14.8 8.5 10.4 16.9 18.8 9.1 11.0 18.4 20.3 
300 450 60 27 5.7 6.8 13.2 14.3 5.8 6.9 14.2 15.3 10.3 12.2 17.9 19.8 11.3 13.2 19.7 21.6 
300 450 60 24 5.3 6.4 12.1 13.1 5.8 6.9 13.4 14.5 10.7 12.6 17.5 19.4 12.0 13.9 19.6 21.5 
300 450 70 35 5.0 5.4 14.1 14.5 4.8 5.2 14.7 15.2 8.3 9.5 17.4 18.6 8.9 10.1 18.9 20.1 
300 450 70 31 5.6 6.0 13.9 14.3 5.8 6.2 14.9 15.3 9.7 10.9 18.0 19.2 10.7 11.9 19.8 21.0 
300 450 70 28 4.9 5.3 12.3 12.7 5.4 5.8 13.6 14.1 9.8 11.0 17.2 18.4 11.1 12.3 19.3 20.6 
300 600 60 27 5.1 6.1 16.3 17.3 4.9 5.9 16.9 17.9 10.2 12.0 21.3 23.2 10.8 12.6 22.8 24.6 
300 600 60 24 5.0 6.0 15.3 16.3 5.1 6.1 16.3 17.3 10.8 12.7 21.2 23.0 11.8 13.6 23.0 24.8 
300 600 60 21 5.1 6.1 14.6 15.6 5.6 6.6 15.9 16.9 11.8 13.6 21.2 23.0 13.1 14.9 23.4 25.2 
300 600 70 31 5.7 6.0 16.2 16.5 5.5 5.8 16.8 17.2 10.2 11.4 20.7 21.9 10.9 12.0 22.2 23.3 
300 600 70 28 6.0 6.3 15.6 15.9 6.1 6.5 16.6 16.9 11.3 12.5 20.9 22.1 12.3 13.4 22.8 23.9 
300 600 70 24 6.5 6.8 15.2 15.6 6.9 7.3 16.6 16.9 12.6 13.7 21.4 22.5 13.9 15.0 23.5 24.7 
300 600 80 36 6.1 5.8 17.2 16.9 5.9 5.6 17.9 17.6 10.1 10.6 21.2 21.7 10.7 11.2 22.7 23.2 
300 600 80 32 6.0 5.7 16.3 16.0 6.1 5.8 17.3 17.0 10.8 11.3 21.1 21.6 11.7 12.2 22.9 23.4 
300 600 80 28 6.1 5.8 15.5 15.2 6.6 6.2 16.9 16.6 11.7 12.2 21.1 21.6 13.0 13.5 23.3 23.8 
450 300 50 30 3.6 4.0 11.3 11. 7 4.5 4.9 13.1 13.5 9.9 11.2 17.6 18.8 11.7 12.9 20.2 21.5 
450 300 50 27 2.7 3.1 9.6 10.0 4.0 4.4 11.7 12.1 9.8 11.1 16.7 17.9 11.9 13.2 19.6 20.9 
450 300 50 25 3.3 3.7 9.3 9.7 4.9 5.4 11.8 12.2 11.2 12.5 17.2 18.4 13.7 14.9 20.5 21.7 
450 300 60 36 4.4 4.2 11.4 11.2 5.3 5.1 13.2 12.9 10.2 10.8 17.2 17.8 12.0 12.5 19.8 20.4 
450 300 60 33 4.0 3.8 10.2 9.9 5.3 5.0 12.3 12.0 10.6 11.2 16.7 17.3 12.7 13.3 19.7 20.3 
450 300 60 30 5.1 4.9 10.4 10.2 6.7 6.5 12.9 12.6 12.5 13.0 17.8 18.3 14.9 15.5 21.1 21.6 
450 300 70 42 5.6 4.7 13.2 12.3 6.5 5.6 15.0 14.1 10.8 10.7 18.5 18.4 12.6 12.5 21.1 21.0 
450 300 70 38 4.9 4.0 11.7 10.8 6.2 5.3 13.9 13.0 11.0 10.8 17.8 17.7 13.0 12.9 20.7 20.6 
450 100 70 35 5.6 4.7 11.6 10.7 7.3 6.3 14.1 13.2 12.5 12.4 18.5 18.4 14.9 14.8 21.8 21.7 
450 450 60 13 4.6 5.8 14.3 15.5 5.6 6.7 16.1 17.3 11. 7 13.6 21.4 23.3 13.4 15.4 24.0 26.0 
450 450 60 10 4.7 5.8 13.6 14.7 6.0 7.1 15.7 16.9 12.5 14.5 21.4 23.3 14.6 16.6 24.3 26.3 
450 450 60 27 4.7 5.8 12.7 13.8 6.3 7.4 15.2 16.3 13.3 15.2 21.3 23.2 15.7 17.7 24.6 26.5 
450 450 70 38 5.0 5.5 14.1 14.6 6.0 6.5 15.9 16.4 11.5 12.8 20.6 21.9 13.3 14.6 23.2 24.5 
450 450 70 35 5.6 6.0 13.7 14.2 6.8 7.3 15.9 16.4 12.8 14.1 21.0 22.3 14.9 16.2 24.0 25.3 
450 450 70 31 6.0 6.5 13.3 13.8 7.6 8.1 15.8 16.3 14.0 15.3 21.4 22.7 16.5 17.8 24.7 26.0 
450 450 80 44 5.7 5.6 15.5 15.3 6.7 6.5 17.3 17.1 11.7 12.3 21.4 22.1 11.5 14.1 24.0 24.7 
450 450 80 40 6.0 5.8 14.9 14.7 7.3 7.1 17.0 16.8 12.7 13.4 21.6 22.2 14.8 15.5 24.6 25.2 
450 450 80 36 6.0 5.9 14.1 13.9 7.7 7.5 16.5 16.4 13.6 14.2 21.6 22.2 16.0 16.7 24.9 25.5 
450 600 70 35 7.3 7.7 19.1 19.5 8.2 8.7 20.9 21.3 15.1 16.3 26.8 28.0 16.8 18.0 29.4 30.7 
450 600 70 31 6.7 7.1 17.6 18.0 8.0 8.4 19.7 20.2 15.2 16.4 26.1 27.4 17.3 1~.5 29.1 30.3 
450 600 70 28 7.5 8.0 17.6 18.0 9.2 9.6 20.1 20.5 16.9 18.1 26.9 28.1 19.3 20.5 30.2 31.4 
450 600 80 40 7.8 7.5 18.9 18.6 8.7 8.5 20.7 20.4 15.0 15.6 26.1 26.6 16.8 17.3 28.7 29.1 
450 600 80 36 7.6 7.4 17.9 17.6 8.9 8.7 20.0 19.8 15.6 16.2 25.9 26.4 17.7 18.3 28.8 29.4 
450 600 80 32 ~.9 8.7 18.3 18.1 10.5 10.3 20.8 20.5 17.7 18.3 27.1 27.6 20.1 20.7 30.4 30.9 
450 600 90 45 8.7 7.7 20.4 19.5 9.6 8.7 22.2 21.3 15.3 15.2 27.1 27.0 17.1 17.0 29.7 29.6 
450 600 90 40 8.2 7.3 19.1 18.2 9.5 8.5 21.2 20.3 15.6 15.5 26.5 26.4 17.7 17.6 29.5 29.4 
450 600 90 36 9.1 8.2 19.1 18.2 10.7 9.8 21.6 20.7 17.3 17.2 27.4 27.3 19.7 19.6 30.7 30.6 
600 300 60 39 4.6 5.6 12.9 13.9 4.4 5.4 13.6 14.6 12.0 13.9 20.3 22.1 12.7 14.5 21.8 23.6 
600 300 60 36 3.3 4.3 10.7 11.7 3.4 4.4 11.7 12.7 11.5 13.3 18.9 20.7 12.4 14.3 20.8 22.6 
600 300 60 33 4.7 5.7 11.3 12.3 5.2 6.2 12.6 13.6 13.7 15.5 20.3 22.1 15.0 16.8 22.4 24.2 
600 300 70 45 4.6 5.0 12.2 12.6 4.4 4.8 12.9 13.2 11.5 12.7 19.1 20.3 12.1 13.3 20.6 21.8 
600 300 70 42 3.8 4.1 10.5 10.9 3.9 4.3 11.5 11.9 11.4 12.6 18.2 19.4 12.4 13.6 20.0 21.2 
600 300 70 38 5.7 6.1 11.6 12.0 6.2 6.6 13.0 13.3 14.2 15.3 20.1 21.3 15.5 16.6 22.3 23.4 
600 300 80 52 5.4 5.1 13.7 13.4 5.2 4.9 14.3 14.0 11.7 12.2 20.0 20.5 12.4 12.9 21.5 22.0 
600 300 80 48 4.4 4.0 11.8 11.5 4.5 4.2 12.8 12.5 11.5 12.0 18.9 19.4 12.5 13.0 20.8 21.3 
600 300 80 44 6.0 5.7 12.6 12.3 6.5 6.2 13.9 13.6 13.9 14.4 20.5 21.0 15.2 15.7 22.7 23.2 
600 450 70 42 7.3 9.0 17.6 19.4 7.1 8.8 18.3 20.0 15.4 18.0 25.7 28.3 16.0 18.6 27.2 29.8 
600 450 70 38 7.0 8.7 16.5 18.2 7.1 8.9 17.4 19.2 15.9 18.4 25.4 27.9 16.8 19.4 27.2 29.7 
600 450 70 35 7.7 9.4 16.3 18.1 8.2 9.9 17.7 19.4 17.4 19.9 26.0 28.6 18.7 21.2 28.2 30.7 
600 450 80 48 6.8 7.9 16.5 17.6 6.6 7.7 17.1 18.2 14.4 16.3 24.1 26.0 15.0 16.9 25.5 27.4 
600 450 80 44 7.0 8.1 15.8 16.9 7.2 8.2 16.8 17.9 15.4 17.3 24.2 26.1 16.4 18.2 26.0 27.9 
600 450 80 40 8.3 9.4 16.2 17.3 8.7 9.8 17.6 18.6 17.4 19.3 25.4 27.3 18.7 20.6 27.5 29.4 
600 450 90 54 7.3 7.7 17.6 18.0 7.1 7.5 18.3 18.7 14.3 15.6 24.7 25.9 15.0 16.2 26.2 27.4 
600 450 90 49 7.3 7.7 16.7 17.2 7.4 7.8 17.7 18.2 15.1 16.3 24.6 25.8 16.1 17.3 26.4 27.6 
600 450 90 45 8.2 8.6 16.8 17.2 8.6 9.1 18.1 18.6 16.8 18.0 25.4 26.7 18.1 19.3 27.6 28.8 
600 600 70 38 11.0 12.0 23.4 24.4 10.8 11.8 24.0 25.0 19.9 21.7 32.2 34.0 20.5 22.3 33.7 35.5 
600 600 70 35 9.9 10.9 21.4 22.4 10.0 11.0 22.4 23.4 19.5 21.3 31.0 32.8 20.4 22.3 32.8 34.6 
600 600 70 31 11.5 12.5 22.1 23.1 11.9 12.9 23.5 24.5 21.9 23.7 32.5 34.3 23.2 25.0 34.7 36.5 
600 600 80 44 10.9 11.3 22.6 22.9 10.7 11.1 23.3 23.6 19.2 20.4 30.9 32.0 19.8 21.0 32.4 33.5 
600 600 80 40 10.3 10.6 21.1 21.5 10.4 10.8 22.1 22.5 19.4 20.5 30.2 31.4 20.3 21.5 32.0 33.2 
600 600 80 36 12.4 12.7 22.4 22.7 12.8 13.2 23.7 24.0 22.2 23.4 32.2 33.4 23.5 24.7 34.4 35.5 
600 600 90 49 11.9 11.5 24.2 23.9 11.7 11.3 24.9 24.6 19.6 20.1 32.0 32.5 20.2 20.7 33.5 34.0 
600 600 90 45 10.9 10.6 22.4 22.1 11.0 10.7 23.4 23.1 19.4 19.9 30.9 31.4 20.4 20.9 32.8 33.3 
600 600 90 40 12.6 12.3 23.3 23.0 13.1 12.8 24.6 24.3 21.9 22.4 32.6 33.1 23.2 23.7 34.8 35.3 
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TABLE E-2E. TOTAL CO EHImD III mE TOTAL llITERSECTION SYSTEM (KILOGRAMS) III 15 HIIIITrES FOR GEOHErRY 1*4 

llITERSECTION TIUK:KS 011 mE HIIIOR STREET 
EllVIRONHEIIT 1DI IEVEL HIGK LEVEL 

LEFT TURNS (II HIIIOR STREET LEFT TURIIS 011 HIIiOR STREET 
1DI LEVEL KIGII LEVEL 1DI LEVEL KIGI{ LEVEL 

TIUK:KS (II MAJOR STREET TRlJCKS 011 MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
1DI HIGII 1DI HIGII 1DI KIGII 1DI HIGII 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L. T./MAJOR L. T./MAJOR L.T./MAJOR 
1DI HIGII 1DI IfiGil 1DI IfiGil 1DI HIGII 1DI IfiGil 1DI IfiGil 1DI HIGII 1DI IfiGil 

'1-2 '1-1 C'i GT Il..LL IILLL LIILL IIHLL wn. IlLHL UIIIL IIIIIIL LLUI KLLII tHLII III!LII U.IIH IILIIII UIIIII I!IIHI! 

300 300 50 21 4.6 5.1 12.0 12.5 3.1 4.2 12.0 12.5 8.2 9.5 15.1 11.0 8.2 9.5 16.5 11.9 
300 300 50 25 4.0 4.5 10.6 1l.1 3.5 4.0 11.0 1l.5 8.5 9.8 15.1 16.4 8.8 10.1 16.3 11.6 
300 300 50 22 3.1 4.3 9.5 10.0 3.6 4.1 10.2 10.1 9.0 10.3 14.8 16.1 9.1 11.0 16.3 17.6 
300 300 60 33 5.1 4.9 11.9 1l.1 4.2 4.1 11.9 11.1 8.2 8.9 15.0 15.6 8.2 8.8 15.8 16.5 
300 300 60 30 5.0 4.9 10.9 10.8 4.5 4.3 11.3 11.1 8.9 9.6 14.9 15.5 9.3 9.9 16.1 16.1 
300 300 60 21 5.2 5.1 10.3 10.1 5.0 4.9 11.0 10.ij 9.9 10.6 15.0 15.1 10.6 11.2 16.5 11.2 
300 300 10 38 5.8 5.0 13.3 12.4 4.9 4.1 13.3 12.5 8.4 8.4 15.9 15.8 8.4 8.4 16.1 16.1 
300 300 10 35 5.4 4.5 12.0 11.2 4.8 4.0 12.3 1l.5 8.1 8.1 15.4 15.4 9.1 9.1 16.5 16.5 
300 300 10 31 5.2 4.4 11.0 10.2 5.0 4.2 11.1 10.8 9.4 9.4 15.1 15.1 10.0 10.0 16.1 16.1 
300 450 50 25 5.4 6.6 14.9 16.1 4.5 5.8 14.9 16.1 9.8 1l.8 19.3 21.3 9.1 1l.8 20.1 22.2 
300 450 50 22 5.1 1.0 14.4 15.6 5.2 6.5 14.8 16.0 10.9 13.0 19.6 21.6 11.2 13.3 20.1 22.8 
300 450 50 20 4.8 6.0 12.6 13.8 4.6 5.9 13.3 14.5 10.1 12.8 18.5 20.6 1l.4 13.4 20.1 22.1 
300 450 60 30 5.1 6.3 14.5 15.1 4.9 5.4 14.5 15.1 9.5 10.9 18.4 19.8 9.5 10.9 19.2 20.6 
300 450 60 21 6.5 1.1 14.5 15.1 6.0 6.6 14.8 15.4 11.1 12.5 19.1 20.5 1l.5 12.9 20.3 21.1 
300 450 60 24 6.0 6.6 13.1 13.1 5.8 6.4 13.8 14.4 11.4 12.8 18.5 19.9 12.0 13.4 20.0 21.4 
300 450 10 35 6.2 6.1 15.1 15.6 5.3 5.3 15.1 15.6 9.5 10.2 19.0 19.1 9.5 10.2 19.8 20.6 
300 450 10 31 6.6 6.6 15.3 15.2 6.1 6.1 15.1 15.6 10.1 11.5 19.4 20.1 11.0 1l.8 20.6 21.3 
300 450 10 28 5.1 5.6 13.5 13.4 5.5 5.5 14.2 14.1 10.6 1l.3 18.4 19.1 11.2 12.0 19.9 20.6 
300 600 60 21 6.1 6.6 17.1 18.2 5.3 5.8 11.1 18.2 11.2 12.5 22.8 24.1 11.2 12.5 23.6 24.9 
300 600 60 24 5.8 6.3 16.5 11.0 5.3 5.8 16.8 17.3 11.1 13.0 22.4 23.1 12.0 13.3 23.5 24.9 
300 600 60 21 5.1 6.2 15.6 16.1 5.5 6.0 16.3 16.8 12.4 13.1 22.2 23.5 13.0 14.3 23.1 25.1 
300 600 10 31 6.5 6.4 11.4 11.2 5.1 5.5 11.4 11.2 1l.1 11.1 21.9 22.6 11.1 1l.1 22.8 23.4 
300 600 10 28 6.6 6.5 16.6 16.5 6.1 6.0 11.0 16.8 12.0 12.6 22.0 22.6 12.3 12.9 23.1 23.8 
300 600 10 24 6.9 6.ij 16.1 15.9 6.1 6.6 16.8 16.6 13.0 13.1 22.2 22.8 13.1 14.3 23.1 24.4 
300 600 80 36 1.1 6.3 18.6 17.8 6.2 5.4 18.1 11.8 11.1 11.1 22.1 22.6 11.1 11.1 23.5 23.5 
300 600 80 32 6.8 6.0 11.5 16.1 6.3 5.5 11.9 11.0 11.6 11.6 22.3 22.3 11.9 1l.9 23.5 23.5 
300 600 80 28 6.1 5.9 16.6 15.1 6.5 5.1 11.3 16.4 12.3 12.3 22.1 22.1 12.9 12.9 23.1 23.6 
450 300 50 30 4.8 4.1 12.8 12.8 5.1 5.0 14.0 13.9 11.1 11.8 19.2 19.9 12.2 12.9 21.2 21.9 
450 300 50 21 3.1 3.6 10.9 10.8 4.3 4.2 12.4 12.3 10.8 11.5 18.0 18.8 12.3 13.0 20.4 21.1 
450 300 50 25 4.1 4.0 10.5 10.4 5.1 5.0 12.3 12.2 12.0 12.1 18.4 19.1 13.8 14.5 21.1 21.8 
450 300 60 36 5.4 4.1 12.8 12.0 5.1 5.0 14.0 13.2 11.2 11.3 18.6 18.1 12.3 12.4 20.6 20.6 
450 300 60 33 4.ij 4.1 11.4 10.6 5.4 4.1 12.9 12.1 11.4 11.5 11.9 18.0 12.9 12.9 20.3 20.3 
450 300 60 30 5.1 5.0 11.4 10.1 6.1 5.9 13.2 12.5 13.1 13.1 18.8 18.8 14.9 14.9 21.4 21.5 
450 300 10 42 6.1 5.3 14.8 13.4 1.0 5.6 15.0 14.6 12.0 11.4 20.1 19.5 13.1 12.5 22.1 21.5 
450 300 10 38 5.9 4.5 13 .1 11.1 6.5 5.1 14.6 13 .2 11.9 11.3 19.2 18.5 13.4 12.8 21.5 20.9 
450 300 10 35 6.4 5.0 12.8 11.4 1.4 6.0 14.6 13.2 13 .2 12.6 19.6 19.0 15.0 14.4 22.3 21.1 
450 450 60 33 5.6 6.2 15.1 16.4 5.9 6.5 16.9 11.5 12.6 14.1 22.1 24.2 13.1 15.2 24.1 26.2 
450 450 60 30 5.5 6.1 14.1 15.4 6.1 6.1 16.2 16.9 13.3 14.1 22.5 24.0 14.7 16.2 24.9 26.3 
450 450 60 21 5.2 5.9 13.6 14.3 6.2 6.8 15.5 16.1 13.8 15.3 22.2 23.1 15.6 11.1 24.9 26.4 
450 450 70 38 5.8 5.8 15.3 15.2 6.1 6.1 16.4 16.4 12.3 13.1 21.8 22.6 13.4 14.3 23.1 24.5 
450 450 10 35 6.1 6.1 14.1 14.1 6.8 6.8 16.2 16.2 13.4 14.2 22.0 22.8 14.9 15.1 24.3 25.1 
450 450 10 31 6.4 6.4 14.1 14.1 1.3 1.3 15.9 15.9 14.4 15.2 22.2 23.0 16.2 11.0 24.8 25.6 
450 450 80 44 6.1 6.0 16.8 16.1 1.0 6.3 18.0 11.3 12.1 12.8 22.8 22.9 13.8 13.9 24.8 24.9 
450 450 80 40 6.1 6.1 16.0 15.3 1.4 6.1 11.5 16.8 13.5 13.6 22.8 22.9 14.9 15.1 25.1 25.2 
450 450 80 36 6.6 5.9 15.0 14.4 1.6 6.9 16.9 16.2 14.1 14.3 22.6 22.1 15.9 16.1 25.2 25.4 
450 600 10 35 8.1 8.0 20.2 20.1 8.4 8.3 21.4 21.3 15.8 16.5 28.0 28.1 16.9 11.1 29.9 30.1 
450 600 10 31 1.3 1.2 18.6 18.5 1.9 1.8 20.1 20.0 15.8 16.5 21.1 21.8 11.2 18.0 29.4 30.1 
450 600 10 28 1.9 1.8 IB.4 IB.3 B.9 B.B 20.2 20.1 11.2 17.9 21.1 2B.4 19.0 19.1 30.3 31.0 
450 600 80 40 8.4 1.6 19.8 19.1 8.1 1.9 21.0 20.3 15.6 15.6 21.1 21.1 16.1 16.8 29.0 29.1 
450 600 BO 36 B.O 1.3 IB.6 11.9 B.1 1.9 20.1 19.4 16.0 16.1 26.6 26.1 11.5 11.5 29.0 29.0 
450 600 80 32 9.1 B.4 IB.9 IB.l 10.1 9.3 20.1 20.0 11.9 11.9 21.1 21.1 19.1 19.1 30.3 30.4 
450 600 90 45 9.4 B.O 21.6 20.2 9.1 B.3 22.1 21.3 16.1 15.5 2B.2 21.6 11.2 16.6 30.2 29.6 
450 600 90 40 B.1 1.3 20.0 IB.6 9.4 B.O 21.5 20.1 16.2 15.6 21.5 26.9 11.6 11.0 29.B 29.2 
450 600 90 36 9.4 8.0 19.9 IB.5 10.4 9.0 21.1 20.3 11.1 17.1 2B.l 21.5 19.5 IB.9 30.B 30.2 
600 300 60 39 5.5 6.0 14.2 14.1 4.1 5.2 14.2 14.1 13.0 14.3 21.6 23.0 12.9 14.3 22.5 23.8 
600 300 60 36 4.0 4.5 1l.B 12.3 3.5 4.0 12.2 12.1 12.2 13.5 20.0 21.4 12.5 13.B 21.2 22.5 
600 300 60 33 5.2 5.1 12.2 12.1 5.0 5.5 12.9 13.4 14.2 15.5 21.2 22.5 14.9 16.2 22.1 24.0 
600 300 10 45 5.4 5.2 13.4 13.2 4.5 4.4 13.4 13.2 12.3 12.9 20.3 20.9 12.3 12.9 21.1 21.B 
600 300 10 42 4.3 4.2 11.5 11.3 3.B 3.1 1l.B 11.1 12.0 12.6 19.1 19.8 12.3 13.0 20.3 21.0 
600 300 10 3B 6.1 5.9 12.4 12.2 5.9 5.B 13.1 12.9 14.5 15.2 20.B 21.5 15.2 15.9 22.4 23.0 
600 300 BO 52 6.3 5.5 15.0 14.2 5.5 4.1 15.0 14.2 12.1 12.1 21.3 21.3 12.6 12.6 22.2 22.2 
600 300 BO 48 5.1 4.3 12.9 12.1 4.6 3.B 13.3 12.5 12.2 12.2 20.1 20.0 12.5 12.5 21.2 21.2 
600 300 BO 44 6.5 5.1 13.5 12.1 6.4 5.5 14.2 13.4 14.4 14.4 21.4 21.4 15.1 15.1 23.0 23.0 
600 450 10 42 B.O 9.3 IB.1 20.0 1.2 B.4 18.1 20.0 16.1 IB.2 26.9 2B.9 16.1 18.2 21.1 29.8 
600 450 10 38 1.5 B.1 11.4 18.6 1.0 8.2 11.1 19.0 16.4 18.5 26.3 28.3 16.1 18.8 21.5 29.5 
600 450 10 35 8.0 9.2 11.0 18.3 1.8 9.1 11.1 19.0 11.1 19.1 26.1 28.8 18.4 20.4 28.2 30.3 
600 450 80 48 1.4 8.0 11.4 18.0 6.5 1.1 11.4 18.0 15.0 16.4 25.0 26.4 14.9 16.3 25.8 21.2 
600 450 80 44 1.4 1.9 16.5 11.1 6.8 1.4 16.9 11.5 15.1 11.1 24.9 26.3 16.1 11.4 26.1 21.5 
600 450 80 40 8.4 9.0 16.1 17.3 8.2 8.8 11.4 18.0 11.6 19.0 25.9 21.3 18.2 19.6 21.4 28.8 
600 450 90 54 8.0 1.9 18.1 18.6 1.2 1.1 18.1 18.1 15.1 15.8 25.8 26.5 15.0 15.8 26.6 21.4 
600 450 90 49 1.B 1.1 11.1 11.6 1.3 1.2 18.0 11.9 15.6 16.4 25.5 26.2 15.9 16.1 26.1 21.4 
600 450 90 45 8.5 8.4 11.5 11.4 8.3 8.2 18.2 18.1 11.1 11.8 26.1 26.9 11.8 18.5 21.6 28.4 
600 600 10 38 1l.5 12.0 24.3 24.8 10.1 11.2 24.3 24.8 20.4 21.1 33.1 34.4 20.3 21.1 34.0 35.3 
600 600 10 35 10.2 10.1 22.1 22.6 9.1 10.2 22.4 22.9 19.8 21.1 31.1 33.0 20.1 21.4 32.9 34.2 
600 600 10 31 11.6 12.1 22.6 23.1 11.4 11.9 23.3 23.8 22.0 23.3 33.0 34.3 22.6 23.9 34.5 35.9 
600 600 80 44 11.3 11.1 23.3 23.2 10.4 10.3 23.3 23.2 19.6 20.2 31.6 32.3 19.5 20.2 32.5 33.1 
600 600 80 40 10.4 10.3 21.1 21.5 9.9 9.8 22.0 21.9 19.5 20.2 30.1 31.4 19.8 20.5 31.9 32.6 
600 600 80 36 12.3 12.1 22.1 22.5 12.1 12.0 23.4 23.2 22.2 22.8 32.5 33.2 22.8 23.5 34.1 34.1 
600 600 90 49 12.4 1l.5 25.1 24.3 1l.5 10.1 25.1 24.3 20.1 20.1 32.9 32.9 20.1 20.1 33.1 33.1 
600 600 90 45 11.2 10.4 23 .1 22.3 10.1 9.9 23.5 22.6 19.1 19.1 31.6 31.6 20.0 20.0 32.8 32.8 
600 600 90 40 12.1 11.9 23.8 23.0 12.6 11.1 24.5 23.1 22.0 22.0 33.1 33.1 22.1 22.1 34.6 34.6 
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TABLE E-2F. TOrAL co OOTIED III TIlE TOrAL IIfrERSECl'IOII SYSTEM (KILOGRAMS) III 15 HIIIlTrES FOR GE<HrrRY 7*5 

IHTERSECTION TRlJCKS 011 TIlE HIIIOR STREET 
EIIVIRONHENl" J..ai IEVJ!L HIGH LEVEL 

LEFT TllRIIS ON HIIIOR STREET LEFT TURIIS 011 MIIIOR STREET 
J..ai LEVEL HIGH LEVEL J..ai LEVEL HIGH LEVEL 

nux:ICS ON MAJOR STIlElIT TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS 011 KAJOR STREET 
J..ai !UGH J..ai !UGH J..ai !UGH J..ai !UGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
J..ai !UGH J..ai !UGH J..ai !UGH J..ai HIGH J..ai HIGH J..ai !UGH J..ai HIGH J..ai HIGH 

V-2 V-I CY GT w.L HLLL un.L HHLL UJIL IIIJIL UIIIL IIHIIL IJ.LH IILLII lRUI HHLH UJIII HlJIII I1DIH HHIffi 

300 300 50 27 4.4 4.4 12.3 12.3 2.9 3.0 11.7 11. 7 8.1 8.9 16.0 16.8 7.5 8.3 16.2 17.0 
300 300 50 25 3.7 3.7 10.7 10.7 2.5 2.5 10.4 10.4 8.1 9.0 15.2 16.0 7.8 8.6 15.7 16.5 
300 300 50 22 3.2 3.2 9.4 9.4 2.4 2.4 9.5 9.5 8.5 9.3 14.6 15.5 8.5 9.3 15.5 16.3 
300 300 60 33 5.8 5.1 12.9 12.3 4.3 3.6 12.3 11.7 8.9 9.1 16.1 16.2 8.2 8.4 16.3 16.4 
300 300 60 30 5.5 4.8 11.8 11.2 4.4 3.7 11.5 10.9 9.4 9.6 15.8 15.9 9.1 9.3 16.3 16.5 
300 300 60 27 5.5 4.8 11.0 10.3 4.7 4.0 11.0 10.4 10.2 10.4 15.7 15.8 10.2 10.4 16.6 16.7 
300 300 70 38 5.7 4.3 13.5 12.2 4.2 2.9 12.9 11.6 8.3 7.8 16.1 15.6 7.6 7.1 16.3 15.8 
300 300 70 35 5.0 3.7 12.0 10.7 3.9 2.6 11.8 10.5 8.4 7.9 15.4 14.9 8.1 7.6 16.0 15.5 
300 300 70 31 4.7 3.4 10.8 9.5 3.9 2.5 10.9 9.6 8.8 8.3 15.0 14.5 8.9 8.4 15.9 15.4 
300 450 50 25 5.0 5.8 14.9 15.7 3.6 4.3 14.3 15.1 9.4 11.0 19.3 20.9 8.8 10.3 19.5 21.1 
300 450 50 22 5.2 6.0 14.3 15.0 4.1 4.8 14.0 14.7 10.4 11.9 19.4 21.0 10.0 11.6 20.0 21.5 
300 450 50 20 4.0 4.8 12.3 13.0 3.2 4.0 12.3 13.1 10.0 11.6 18.2 19.8 10.0 11.6 19.1 20.6 
300 450 60 30 6.2 6.3 15.4 15.5 4.7 4.8 14.8 14.9 10.0 10.9 19.2 20.1 9.4 10.3 19.4 20.3 
300 450 60 27 6.8 6.9 15.2 15.3 5.6 5.7 14.9 15.0 11.4 12.3 19.8 20.7 11.1 12.0 20.3 21.2 
300 450 60 24 6.1 6.1 13.6 13.7 5.2 5.3 13.6 13.7 11.5 12.4 19.0 19.9 11.5 12.4 19.9 20.8 
300 450 70 35 5.9 5.3 15.8 15.2 4.4 3.8 15.1 14.6 9.2 9.4 19.1 19.3 8.5 8.7 19.3 19.5 
300 450 70 31 6.1 5.5 15.2 14.6 5.0 4.4 14.9 14.3 10.2 10.4 19.3 19.5 9.9 10.1 19.8 20.0 
300 450 70 28 5.0 4.4 13.2 12.6 4.2 3.6 13.2 12.7 9.8 10.1 18.1 18.3 9.9 10.1 18.9 19.2 
300 600 60 27 5.6 5.6 17.5 17 .5 4.1 4.1 16.9 16.9 10.7 11.5 22.6 23.4 10.0 10.8 22.8 23.6 
300 600 60 24 5.0 5.1 16.1 16.1 3.9 3.9 15.9 15.9 10.9 11.7 22.0 22.8 10.6 11.4 22.6 23.4 
300 600 60 21 4.8 4.8 15.0 15.0 4.0 4.0 15.1 15.1 11.4 12.2 21.7 22.5 11.4 12.3 22.6 23.4 
300 600 70 31 6.8 6.1 18.1 17.4 5.3 4.7 17.4 16.8 11.4 11.5 22.6 22.8 10.7 10.8 22.8 23.0 
300 600 70 28 6.7 6.0 17.1 16.4 5.5 4.9 16.8 16.2 12.0 12.2 22.4 22.6 11. 7 11.9 23.0 23.1 
300 600 70 24 6.8 6.1 16.3 15.7 6.0 5.3 16.4 15.7 12.9 13.1 22.5 22.6 12.9 13.1 23.3 23.5 
300 600 80 36 6.6 5.2 18.5 17.2 5.1 3.8 17.9 16.6 10.6 10.1 22.5 22.0 9.9 9.4 22.7 22.2 
300 600 80 32 6.1 4.8 17.2 15.8 4.9 3.6 16.9 15.6 10.9 10.4 22.0 21.4 10.5 10.0 22.5 22.0 
300 600 80 28 5.8 4.4 16.0 14.7 5.0 3.6 16.1 14.~ 11.3 10.8 21.6 21.1 11.4 10.9 22.5 22.0 
450 300 50 30 4.4 3.8 12.9 12.3 4.0 3.5 13.4 12.8 10.7 11.0 19.2 19.4 11.2 11.4 20.5 20.8 
450 300 50 27 3.1 2.5 10.7 10.2 3.1 2.5 11.6 11.0 10.2 10.5 17.9 18.1 11.1 11.3 19.5 19.8 
450 300 50 25 3.3 2.7 10.1 9.5 3.7 3.1 11.3 10.7 11.2 11.5 18.0 18.2 12.4 12.6 20.0 20.3 
450 300 60 36 5.8 4.6 13.6 12.4 5.5 4.3 14.1 12.9 11.6 11.2 19.4 19.0 12.1 11. 7 20.8 20.3 
450 300 60 33 5.0 3.~ 12.0 10.7 5.0 3.8 12.8 11.6 11.6 11.2 18.6 18.1 12.4 12.0 20.2 19.8 
450 300 60 30 5.8 4.5 11.8 10.6 6.1 4.8 13.0 11.8 13.1 12.7 19.2 18.8 14.3 13.8 21.2 20.8 
450 300 70 42 6.4 4.5 14.8 12.9 6.0 4.1 15.3 13.4 11.6 10.5 20.1 19.0 12.1 11.0 21.4 20.3 
450 300 70 38 5.3 3.4 12.9 11.0 5.3 3.4 13.8 11.9 11.3 10.2 19.0 17.9 12.2 11.1 20.6 19.5 
450 300 70 35 5.6 3.7 12.4 10.5 6.0 4.1 13.6 11.7 12.5 11.4 19.2 18.1 13.6 12.5 21.3 20.2 
450 450 60 33 5.0 5.2 15.5 15.7 4.7 4.8 16.0 16.2 12.0 13.0 22.6 23.5 12 .5 13.5 23.9 24.9 
450 450 ';0 30 4.7 4.8 14.3 14.5 4.7 4.8 15.2 15.3 12.5 13 .5 22.2 23.1 13.3 14.3 23.8 24.8 
450 450 60 27 4.2 4.4 13.0 13.2 4.6 4.7 14.2 14.4 12.8 13.8 21.7 22.6 14.0 15.0 23.7 24.6 
450 450 70 38 6.1 5.6 15.9 15.4 5.7 5.2 16.4 15.9 12.6 12.9 22.4 22.7 13.0 13.3 23.7 24.0 
450 450 70 35 6.2 5.7 15.1 14.6 6.2 5.7 16.0 15.5 13.5 13.8 22.4 22.7 14.3 14.6 24.1 24.4 
450 450 70 31 6.2 5.7 14.3 13.8 6.5 6.0 15.5 15.0 14.3 14.6 22.4 22.7 15.4 15.7 24.4 24.7 
450 450 80 44 6.1 5.0 16.6 15.5 5.8 4.6 17.1 16.0 12.1 11. 7 22.6 22.2 12.6 12.2 23.9 23.6 
450 450 80 40 6.0 4.8 15.6 14.5 5.9 4.8 16.5 15.3 12.7 12.3 22.4 22.0 13.5 13.2 24.0 23.7 
450 450 80 36 5.6 4.5 14.4 13.3 6.0 4.8 15.6 14.5 13.2 12.8 22.0 21.6 14.3 14.0 24.0 23.6 
450 600 70 35 7.3 6.7 19.8 19.2 6.9 6.3 20.3 19.8 15.0 15.2 27.6 27 .8 15.5 15.7 28.9 29.1 
450 600 70 31 6.3 5.7 18.0 17.4 6.3 5.7 18.8 18.2 14.8 15.0 26.5 26.7 15.6 15.8 28.2 28.4 
450 600 70 28 6.7 6.1 17.6 17.0 7.0 6.4 18.8 18.2 16.0 16.2 26.9 27.1 17.2 17.4 28.9 29.1 
450 600 80 40 8.4 7.2 20.3 19.0 8.1 6.8 20.8 19.5 15.6 15.2 27.5 27.0 16.1 15.6 28.8 28.4 
450 600 80 36 7.9 6.6 18.9 17.6 7.8 6.6 19.7 18.5 15.8 15.4 26.9 26.4 16.7 16.2 28.5 28.1 
450 600 80 32 8.7 7.5 18.9 17.7 9.1 7.8 20.1 18.8 17 .5 17.1 27.7 27.2 18.7 18.2 29.7 29.3 
450 600 90 45 8.6 6.7 21.2 19.3 8.3 6.4 21.7 19.8 15.3 14.2 27.8 26.7 15.8 14.7 29.2 28.1 
450 600 90 40 7.7 5.8 19.4 17 .5 7.7 5.8 20.3 18.4 15.2 14.1 26.9 25.8 16.0 14.9 28.6 27.5 
450 600 90 36 8.2 6.3 19.1 17.2 8.6 6.7 20.3 18.4 16.5 15.4 27.3 26.2 17 .6 16.5 29.3 28.2 
600 300 60 39 4.9 4.9 14.0 14.0 3.4 3.4 13.4 13.4 12.3 13.2 21.4 22.2 11. 7 12.5 21.6 22.4 
600 300 60 36 3.2 3.2 11.4 11.4 2.0 2.0 11.1 11.1 11.4 12.2 19.6 20.4 11.1 11.9 20.1 21.0 
600 300 60 33 4.2 4.2 11.5 11.6 3.4 3.4 11.6 11.6 13.2 14.0 20.5 21.4 13.2 14.0 21.4 22.2 
600 300 70 45 5.6 4.9 14.0 13.3 4.1 3.4 13.3 12.7 12.5 12.6 20.8 21.0 11.8 11.9 21.0 21.2 
600 300 70 42 4.3 3.6 11.8 11.2 3.2 2.5 11.6 10.9 12.0 12.1 19.5 19.7 11.7 11.8 20.1 20.2 
600 300 70 38 5.9 5.2 12.6 11.9 5.1 4.4 12.6 12.0 14.3 14.5 21.0 21.2 14.3 14.5 21.9 22.1 
600 300 80 52 5.7 4.4 14.8 13.4 4.2 2.9 14.1 12.8 12.0 11.5 21.1 20.6 11.4 10.9 21.3 20.8 
600 300 80 48 4.3 2.9 12.5 11.2 3.1 1.8 12.2 10.9 11.4 10.9 19.6 19.1 11.1 10.6 20.2 19.7 
600 300 80 44 5.5 4.2 12.9 11.6 4.7 3.4 12.9 11.6 13.4 12.9 20.8 20.3 13.4 12.9 21.7 21.2 
600 450 70 42 7.2 7.9 18.3 19.0 5.7 6.4 17.7 18.4 15.3 16.9 26.4 28.0 14.6 16.2 26.6 28.2 
600 450 70 38 6.4 7.2 16.7 17 .5 5.3 6.0 16.4 17.2 15.4 16.9 25.6 27.2 15.0 16.6 26.2 27.7 
600 450 70 35 6.8 7.5 16.2 16.9 5.9 6.7 16.2 17.0 16.5 18.0 25.9 27.4 16.5 18.0 26.8 28.3 
600 450 80 48 7.3 7.4 17.8 17.9 5.9 6.0 17.2 17.2 14.9 15.8 25.4 26.3 14.3 15.2 25.6 26.5 
600 450 80 44 7.1 7.2 16.7 16.8 6.0 6.1 16.4 16.5 15.5 16.4 25.1 26.0 15.2 16.1 25.6 26.5 
600 450 80 40 8.0 8.1 16.7 16.8 7.2 7.3 16.8 16.9 17.1 18.0 25.9 26.8 17.2 18.1 26.8 27.7 
600 450 90 54 7.2 6.6 1~.3 17.7 5.7 5.1 17.7 17.1 14.2 14.5 25.3 25.6 13 .6 13.8 25.5 25.8 
600 450 90 49 6.7 6.2 17.0 16.4 5.6 5.0 16.7 16.2 14.6 14.8 24.8 25.1 14.3 14.5 25.4 25.6 
600 450 90 45 7.2 6.7 16.7 16.1 6.4 5.9 16.7 16.1 15.9 16.1 25.3 25.5 15.9 16.1 26.2 26.4 
600 600 70 38 10.5 10.5 23.6 23.6 9.0 9.0 23.0 23.0 19.3 20.1 32.5 33.3 18.7 19.5 32.7 33.5 
600 600 70 35 8.9 8.9 21.2 21.2 7.8 7.8 20.9 20.9 18.5 19.4 30.8 31.7 18.2 19.0 31.4 32.2 
600 600 70 31 10.1 10.1 21.6 21.6 9.3 9.3 21.6 21.6 20.5 21.3 32.0 32.8 20.5 21.3 32.9 33.7 
600 600 80 44 11.0 10.4 23.5 22.8 9.5 8.9 22.9 22.2 19.3 19.5 31.8 31.9 18.7 IB.B 32.0 32.1 
600 600 80 40 10.0 9.3 21.6 21.0 8.9 8.2 21.3 20.7 19.1 19.2 30.7 30.9 18.8 18.9 31.2 31.4 
600 600 80 36 11. 7 11.0 22.4 21.8 10.9 10.2 22.5 21.8 21.5 21.7 32.3 32.5 21.5 21.7 33.2 33.3 
600 600 90 49 11.3 10.0 24.5 23.2 9.8 8.5 23.8 22.5 19.1 18.6 32.2 31.7 18.4 17.9 32.4 31.9 
600 600 90 45 9.9 B.6 22.2 20.9 8.8 7.5 22.0 20.7 18.5 18.0 30.8 30.3 18.2 17.7 31.3 30.8 
600 600 90 40 11.3 10.0 22.7 21.4 10.5 9.2 22.8 21.5 20.6 20.1 32.1 31.6 20.6 20.1 32.9 32.4 
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TABLE E-2G. TOtAL co EHl1n:D IN TIlE TOtAL INl'ERSECTIOH SYSTEM (KILOGRAMS) IN 15 MINIll'ES FOR GEOMETRY 6*6 

INTERSECTIOH TIUJCKS ON nIE MINOR STREET 
EIiVI ROIIHENl' LCIriI LEVEL HIGH LEVEL 

LEIT TURNS ttl MINOR STREET LEIT ruRNS ON MINOR STREET 
LCIriI LEVEL HIGH LEVEL LCIriI LEVEL HIGH LEVEL 

TIUJCKS ttl MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
LCIriI HIGH LCIriI HIGH LCIriI HIGH LCIriI HIGH 

L.T./MAJOR L.T./KAJOR L.T./KAJOR L.T./MAJOR L.T./KAJOR L.T ./MAJOR L. T ./K.4JOR L. T ./KAJOR 
LCIriI KlGH LCIriI HIGH LCIriI KlGH LCIriI HIGH LCIriI KlGH LCIriI HIGH LCIriI HIGH LCIriI HIGH 

V-2 V-I CY c;r ULL IILLL UILL IIHLL IUIL HUlL lJIIIL IIHIIL LU.II IILlJI LIIUI HIIUI UJIII HLKII LIlHII HHHH 

300 300 50 27 4.5 5.5 11.2 12.2 4.3 5.3 11.8 12.8 9.4 11.2 16.2 18.0 10.1 11.9 17.6 19.5 
300 300 50 25 4.1 5.1 10.0 11.0 4.2 5.2 11.0 12.0 9.9 11.7 15.7 17.6 10.8 12.6 17.6 19.4 
300 300 50 22 4.1 5.1 9.1 10.1 4.5 5.5 10.4 11.4 10.6 12.4 15.6 17.4 11.9 13.7 17.8 19.6 
300 300 60 33 5.2 5.5 11.2 11.5 4.9 5.3 11.8 12.2 9.6 10.7 15.6 16.8 10.2 11.4 17.1 18.3 
300 300 60 30 5.3 5.6 10.5 10.8 5.4 5.8 11.5 11.8 10.5 11.7 15.7 16.8 11.5 12.6 17.5 18.7 
300 300 60 27 5.7 6.0 10.0 10.4 6.2 6.5 11.4 11.7 11.7 12.8 16.0 17.2 13.0 14.1 18.2 19.3 
300 300 70 38 5.7 5.4 12.4 12.1 5.5 5.2 13.1 12.8 9.6 10.1 16.3 16.8 10.2 10.7 17 .8 18.3 
300 300 70 35 5.5 5.1 11.) 11.0 5.6 5.3 12.3 12.0 10.1 10.6 16.0 16.5 11.1 11.6 17 .8 18.3 
300 300 70 31 5.5 5.2 10.5 10.2 6.0 5.7 11.9 11.6 11.0 11.5 16.0 16.5 12.3 12.8 18.2 18.6 
300 450 50 25 5.2 6.9 13.9 15.7 5.0 6.7 14.6 16.3 10.8 13.4 19.6 22.2 11.5 14.0 21.1 23.6 
300 450 50 22 5.7 7.5 13.6 15.4 5.9 7.6 14.6 16.4 12.2 14.7 20.1 22.7 13 .1 15.7 21.9 24.5 
300 450 50 20 5.0 6.7 12.0 13.8 5.5 7.2 13.4 15.1 12.2 14.8 19.3 21.8 13.5 16.1 21.4 24.0 
300 450 60 30 5.7 6.8 13.7 14.8 5.5 6.5 14.4 15.5 10.8 12.7 18.9 20.8 11.4 13.3 20.4 22.3 
100 450 60 27 6.7 7.8 13.9 15.0 6.8 7.9 14.9 16.0 12.6 14.5 19.8 21.7 13.6 15.5 21.7 23.5 
300 450 60 24 6.3 7.4 12.7 13.8 6.8 7.9 14.1 15.1 13.0 14.9 19.4 21.3 14.3 16.2 21.6 23.5 
300 450 70 35 6.0 6.4 14.7 15.2 5.8 6.2 15.4 15.8 10.6 11.8 19.3 20.6 11.2 12.4 20.8 22.1 
300 450 70 31 6.6 7.1 14.6 15.0 6.8 7.2 15.5 16.0 12.0 13.2 19.9 21.2 13.0 14.2 21.8 23.0 
300 450 70 28 5.9 6.3 13.0 13.4 6.4 6.8 14.3 14.7 12.1 13.3 19.1 20.4 13.4 14.6 21.3 22.5 
300 600 60 27 5.8 6.8 16.6 17.6 5.6 6.6 17.3 1~.3 12.2 14.0 23.0 24.8 12.8 14.6 24.5 26.3 
300 600 60 24 5.7 6.7 15.6 16.6 5.8 6.8 16.6 17.6 12.8 14.6 22.8 24.6 13.8 15.6 24.6 26.4 
300 600 60 21 5.8 6.8 14.9 15.9 6.3 7.3 16.2 17.2 13.7 15.5 22.8 24.7 15.0 16.8 25.0 26.8 
300 600 70 31 6.4 6.7 16.5 16.8 6.2 6.5 17.2 17.5 12.2 13.4 22.3 23.5 12.8 14.0 23.8 25.0 
300 600 70 28 6.7 7.0 15.9 16.3 6.8 7.2 16.9 17.3 13.3 14.4 22.6 23.7 14.3 15.4 24.4 25.5 
300 600 70 24 7.2 7.5 15.6 15.9 7.6 8.0 16.9 17.3 14.6 15.7 23.0 24.1 15.9 17.0 25.2 26.3 
300 600 80 36 6.8 6.5 17.6 17.3 6.6 6.3 1~.2 17.9 12.1 12.6 22.9 23.4 12.7 13.2 24.4 24.9 
300 600 80 32 6.7 6.4 16.6 16.3 6.8 6.5 17.6 17.3 12.8 13.3 22.7 23.2 13.7 14.2 24.6 25.0 
300 600 80 28 6.8 6.5 15.9 15.6 7.3 6.9 17.2 16.9 13.7 14.1 22.8 23.3 15.0 15.4 24.9 25.4 
450 300 50 30 5.7 6.1 13.0 13.4 6.6 7.0 14.8 15.2 13.3 14.5 20.6 21.8 15.0 16.3 23.2 24.5 
450 300 50 27 4.8 5.2 11.3 11. 7 6.1 6.5 13.4 13.8 13.2 14.4 19.7 20.9 15.3 16.5 22.6 23.9 
450 300 50 25 5.4 5.8 11.0 11.5 7.0 7.4 13.5 13.9 14.6 15.8 20.2 21.5 17.0 18.3 23.5 24.8 
450 300 60 36 6.5 6.2 13.1 12.9 7.4 7.2 14.9 14.7 13.6 14.1 20.2 20.8 15.3 15.9 22.8 23.4 
450 300 60 33 6.1 5.8 11.9 11.6 7.4 7.1 14.0 13.8 14.0 14.5 19.7 20.3 16.1 16.6 22.7 23.3 
450 300 60 30 7.2 6.9 12.1 11.9 8.8 8.5 14.6 14.4 15.8 16.4 20.8 21.3 13.3 18.8 24.1 24.7 
450 300 70 42 7.6 6.7 15.0 14.1 3.6 7.7 16.8 15.8 14.2 14.1 21.5 21.4 15.9 15.8 24.1 24.0 
450 300 70 38 7.0 6.1 13.5 12.5 8.2 7.3 15.6 14.7 14.3 14.2 20.8 20.7 16.4 16.3 23.8 23.6 
450 300 70 35 7.7 6.8 13.4 12.4 9.3 8.4 15.8 14.9 15.8 15.7 21.5 21.4 13.3 13.2 24.8 24.7 
450 450 60 33 6.4 7.5 15.7 16.9 l.3 8.5 17.5 18.7 14.7 16.7 24.1 26.0 16.5 18.4 26.7 28.7 
450 '+50 60 30 6.4 7.6 15.0 16.1 7.7 8.9 17.1 lB.2 15.5 17.5 24.1 26.0 17.6 19.6 27.0 29.0 
4>0 450 60 27 6.4 7.5 14.1 15.2 8.0 9.2 16.5 17.7 16.3 lB.3 24.0 25.9 18.7 20.7 27.3 29.2 
450 450 70 38 6.8 7.3 15.5 16.0 J .7 3.2 17.3 17.8 14.6 15.9 23.3 24.& 16.3 17.6 25.9 27.2 
450 450 70 35 7.3 7.B 15.1 15.6 8.6 9.1 17.3 17.8 15.9 17.2 23.7 25.0 18.0 19.3 26.7 28.0 
450 450 70 31 7.7 8.2 14.7 15.2 9.3 9.8 17.2 17.7 17.1 18.4 24.1 25.4 19.5 20.8 27.4 28.7 
450 450 80 44 7.5 7.3 16.9 16.7 8.4 8.2 18.6 18.5 14.7 15.4 24.1 24.7 16.5 17.1 26.7 27.4 
450 450 80 40 7.7 7.6 16.2 16.1 9.0 8.8 18.4 18.2 15.8 16.4 24.3 24.9 17.9 18.5 27.2 27.9 
450 450 80 36 7.8 7.6 15.5 15.3 9.4 9.2 17.9 17 .8 16.6 17.3 24.3 24.9 19.1 19.7 27.6 28.2 
450 600 70 35 8.7 9.1 20.1 20.6 9.7 10.1 21.9 22.4 17 .8 19.0 29.2 30.4 19.5 20.7 31.8 33.0 
450 600 70 31 8.1 8.5 18.7 19.1 9.4 9.8 20.8 21.2 17.9 19.2 28.5 29.7 20.0 21.3 31.5 32.7 
450 600 70 28 9.0 9.4 18.7 19.1 10.6 11.0 21.2 21.6 19.6 20.8 29.3 30.5 22.0 23.2 32.6 33.8 
450 600 80 40 9.2 9.0 19.9 19.7 10.2 9.9 21.7 21.5 17.7 18.3 28.4 29.0 19.5 20.0 31.1 31.6 
450 600 80 36 9.1 8.8 18.9 18.7 10.3 10.1 21.1 20.8 18.4 18.9 28.2 28.8 20.5 21.0 31.2 31.7 
450 600 80 32 10.4 10.1 19.4 19.1 12.0 11. 7 21.9 21.6 20.4 21.0 29.4 30.0 22.9 23,1, 32.7 33.3 
450 600 90 45 10.1 9.2 21.5 20.6 11.0 10.1 23.3 22.4 18.0 17.9 29.5 29.3 19.8 19.7 32.1 32.0 
450 600 90 40 9.6 8.7 20.2 19.3 10.9 10.0 22.3 21.4 18.4 18.2 28.9 28.8 20.4 20.3 31.9 31.8 
450 600 90 36 10.5 9.6 20.2 19.3 12.1 11.2 22.7 21.8 20.0 19.9 29.7 29.6 22.5 22.4 33.0 32.9 
600 300 60 39 7.4 8.4 15.4 16.4 7.2 8.2 16.0 17.0 16.1 17.9 24.1 25.9 16.8 18.6 25.6 27.4 
600 300 60 36 6.1 7.1 13.2 14.2 6.2 7.2 14.2 15.2 15.6 17 .4 22.7 24.5 16.5 19.3 24.5 26.3 
600 300 60 )) 7.5 8.5 13.7 14.7 B.O 9.0 15.1 16.1 17.8 19.6 24.0 25.8 19.1 20.9 26.2 28.0 
600 300 70 45 7.4 7.8 14.7 15.0 7.2 7.6 15.3 15.7 15.6 16.8 22.9 24.0 16.2 17 .4 24.3 25.5 
600 300 70 42 6.6 6.9 13.0 13.3 6.7 7.1 14.0 14.3 15.5 16.7 21.9 23.1 16.5 17.6 23.8 24.9 
600 300 70 38 8.5 8.9 14.1 14.4 9.0 9.4 15.4 15.8 18.3 19.4 23.8 25.0 19.6 20.7 26.0 27.2 
600 300 80 52 8.2 7.9 16.1 15.8 8.0 7.7 16.~ 16.5 15.8 16.3 23.8 24.3 16.5 16.9 25.3 25.7 
600 300 80 48 7.2 6.8 14.3 13.9 7.3 7.0 15.3 14.9 15.6 16.1 22.7 23.2 16.5 17.0 24.5 25.0 
600 300 80 44 8.8 8.5 15.1 14.7 9.3 9.0 16.4 16.1 18.0 18.5 24.3 24.8 19.3 19.8 26.4 26.9 
600 450 70 42 9.8 11.5 19.7 21.5 9.6 11.3 20.4 22.2 19.2 21.7 29.2 31.7 19.8 22.4 30.7 33.2 
600 450 70 38 9.5 11.2 18.6 20.3 9.6 11.3 19.6 21.3 19.7 22.2 28.8 31.3 20.6 23.2 30.6 33.2 
600 450 70 35 10.2 11.9 18.4 20.2 10.6 12.4 19.8 21.5 21.2 23.7 29.4 32.0 22.5 25.0 31.6 34.2 
600 450 80 48 9.3 10.4 18.6 19.7 9.1 10.2 19.3 20.3 18.2 20.1 27.5 29.4 18.8 20.7 29.0 30.9 
600 450 80 44 9.5 10.6 17.9 19.0 9.6 10.7 18.9 20.0 19.2 21.1 27.6 29.5 20.1 22.0 29.4 31.3 
600 450 80 40 10.8 11.8 18.3 19.4 11.2 12.3 19.7 20.8 21.2 23.1 28.8 30.7 22.5 24.4 31.0 32.9 
600 450 90 54 9.8 10.2 19.7 20.2 9.6 10.0 20.4 20.8 18.1 19.3 28.1 29.3 18.7 20.0 29.6 30.8 
600 450 90 49 9.7 10.2 18.9 19.3 9.9 10.3 19.9 20.3 18.9 20.1 28.0 29.2 19.8 21.1 29.8 31.1 
600 450 90 45 10.6 11.1 18.9 19.4 11.1 ll.5 20.3 20.7 20.6 21.8 28.8 30.1 21.9 23.1 31.0 32.2 
600 600 70 38 13.2 14.2 25.2 26.2 13.0 14.0 25.9 26.9 23.3 25.1 35.3 37.1 23.9 25.7 36.8 38.6 
600 600 70 35 12.0 13.0 23.2 24.2 12.2 13.2 24.2 25.2 22 .9 24.7 34.1 35.9 23.9 25.7 35.9 37.7 
600 600 70 31 13.6 14.6 23.9 24.9 14.1 15.1 25.3 26.3 25.3 27.1 35.6 37.4 26.6 28.4 37.8 39.6 
600 600 80 44 13 .1 13.4 24.4 24.8 12.9 13.2 25.1 25.4 22.7 23.8 34.0 35.1 23.3 24.4 35.5 36.6 
600 600 80 40 12.5 12.8 22.9 23.3 12.6 12.9 23.9 24.3 22.8 24.0 33.3 34.5 23.8 24.9 35.1 36.3 
600 600 80 36 14.5 14.9 24.2 24.5 15.0 15.3 25.5 25.8 25.7 26.8 35.3 36.5 27.0 28.1 37.5 38.6 
600 600 90 49 14.0 13.7 26.0 25.7 13.8 13.> 26.7 26.4 23.1 23.6 35.1 35.6 23.7 24.2 36.6 37.1 
600 600 90 45 13.0 12.7 24.2 23.9 13.2 12.9 25.2 24.9 22.9 23.4 34.0 34.5 23.8 24.3 35.9 36.4 
600 600 90 40 14.8 14.5 25.1 24.8 15.3 14.9 26.4 26.1 25.4 25.9 35.7 36.2 26.7 27.2 37.9 38.4 
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TABLE E-2H. TOTAL co EMI'lTED IN n!E TOTAL INTERSECTION SYSTEH (KILOGRAMS) IN 15 MINlTI.'ES FOR GEOKErRY 7*6 

INTERSECTION TROCKS ON n!E IfiNOR STREET 
ENVIRONHENl' LCA/ LEVEL HIGH LEVEL 

LEFT TURNS ON MINOR STREET LEFT TURNS ON IfiNOR STREET 
LCA/ LEVEL HIGH LEVEL LCA/ LEVEL HIGH LEVEL 

TROCKS ON KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET 
LCA/ HIGH LCA/ HIGH LCA/ HIGH LCA/ HIGH 

L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR 
LCA/ HIGH LCA/ HIGH LCA/ HIGH LCA/ HIGH LCA/ lfiGH LCA/ lfiGH LCA/ lfiGH LCA/ HIGH 

V-2 V-I CY GT LLLL HILL UILL IIHLL wn. HUlL LIIIIL IIHIIL LLLH HLUI LHLH HHLH UJIII HUIII UIIIII HHHH 

300 300 50 27 5.6 6.1 12.7 13.2 4.8 5.3 12.8 13.3 10.6 11.9 17.7 19.0 10.6 11.9 18.6 19.9 
300 300 50 25 5.1 5.6 11.3 11.8 4.6 5.1 11.7 12.2 10.8 12.1 17.1 18.4 11.1 12.5 18.3 19.6 
300 300 50 22 4.8 5.3 10.2 10.7 4.6 5.1 10.9 11.4 11.3 12.7 16.8 18.1 12.0 13.3 18.3 19.6 
300 300 60 33 6.1 6.0 12.6 12.4 5.3 5.1 12.6 12.4 10.6 11.2 17.0 17.6 10.5 11.2 17.8 18.5 
300 300 60 30 6.1 5.9 11.7 11.5 5.6 5.4 12.0 11.9 11.3 11.9 16.9 17.5 11.6 12.3 18.1 18.7 
300 300 60 27 6.3 6.1 11.0 10.9 6.1 5.9 11.7 11.6 12.3 12.9 17.0 17.7 12.9 13.6 18.5 19.2 
300 300 70 38 6.8 6.0 14.0 13.1 6.0 5.2 14.0 13.2 10.7 10.7 17.9 17.8 10.7 10.7 18.7 18.7 
300 300 70 35 6.4 5.6 12.7 11.9 5.9 5.1 13.0 12.2 11.1 11.1 17.4 17.4 11.4 11.4 18.5 18.5 
300 300 70 31 6.3 5.4 11. 7 10.9 6.1 5.3 12.4 11.6 11. 7 11.7 17.1 17.1 12.4 12.4 18.7 18.7 
300 450 50 25 6.1 7.4 15.3 16.5 5.3 6.5 15.3 16.5 11.8 13.8 20.9 23.0 11.8 13.8 21.8 23.8 
300 450 50 22 6.5 7.7 14.8 16.0 6.0 7.2 15.1 16.4 12.9 15.0 21.2 23.3 13.3 15.3 22.4 24.5 
300 450 50 20 5.5 6.8 13.0 14.2 5.4 6.6 13.7 14.9 12.8 14.8 20.2 22.3 13.4 15.5 21.7 23.8 
300 450 60 30 6.4 7.0 14.9 15.5 5.6 6.2 14.9 15.5 11.6 13.0 20.0 21.4 11.6 13.0 20.9 22.3 
300 450 60 27 7.3 7.8 14.9 15.5 6.8 7.3 15.2 15.8 13.2 14.6 20.8 22.2 13.5 14.9 22.0 23.4 
300 450 60 24 6.7 7.3 13.5 14.1 6.6 7.1 14.2 14.8 13.4 14.8 20.2 21.6 14.1 15.5 21.7 23.1 
300 450 70 35 6.9 6.9 16.1 16.0 6.1 6.0 16.1 16.0 11.5 12.3 20.7 21.4 11.5 12.2 21.5 22.3 
300 450 70 31 7.4 7.3 15.7 15.6 6.9 6.8 16.0 16.0 12.8 13 .5 21.1 21.8 13.1 13.8 22.3 23.0 
300 450 70 28 6.4 6.4 13.9 13.8 6.3 6.2 14.6 14.5 12.6 13.3 20.1 20.8 13.3 14.0 21.6 22.3 
300 600 60 27 6.5 7.0 17.7 18.2 5.7 6.2 17.8 18.3 12.9 14.2 24.1 25.4 12.9 14.2 25.0 26.3 
300 600 60 24 6.2 6.7 16.6 17.1 5.7 6.2 16.9 17.4 13.4 14.7 23.7 25.0 13.7 15.0 24.9 26.2 
300 600 60 21 6.1 6.6 15.6 16.1 6.0 6.5 16.3 16.8 14.1 15.4 23.6 24.9 14.7 16.0 25.1 26.4 
300 600 70 31 7.0 6.8 17.5 17.3 6.1 6.0 17.5 17.3 12.8 13.4 23.3 24.0 12.8 13.4 24.1 24.8 
300 600 70 28 7.0 6.9 16.7 16.5 6.5 6.4 17.1 16.9 13 .7 14.3 23.3 24.0 14.0 14.6 24.5 25.2 
300 600 70 24 7.3 7.2 16.1 16.0 7.2 7.0 16.8 16.7 14.7 15.4 23.6 24.2 15.4 16.1 25.1 25.7 
300 600 80 36 7.5 6.7 18.7 17.9 6.7 5.9 18.7 17.9 12.8 12.8 24.0 24.0 12.8 12.8 24.9 24.9 
300 600 80 32 7.2 6.4 17.6 16.8 6.7 5.9 17.9 17.1 13.3 13.3 23.7 23.7 13.6 13.6 24.8 24.8 
300 600 80 28 7.1 6.3 16.6 15.8 7.0 6.1 17.3 16.5 14.0 14.0 23.5 23.5 14.7 14.6 25.0 25.0 
450 300 50 30 6.6 6.5 14.3 14.2 6.9 6.8 15.4 15.4 14.2 14.9 21.9 22.6 15.3 16.0 23.9 24.6 
450 300 50 27 5.5 5.4 12.4 12.3 6.1 6.0 13.9 13.11 13.9 14.6 20.8 21.5 15.4 16.1 23.1 23.8 
450 300 50 25 5.9 5.8 11.9 11.8 6.9 6.8 13.8 13.7 15.1 15.8 21.1 21.8 16.9 17.6 23.8 24.5 
450 300 60 36 7.2 6.5 14.2 13.5 7.5 6.7 15.4 14.7 14.3 14.4 21.3 21.4 15.4 15.5 23.3 23.4 
450 300 60 33 6.6 5.9 12.8 12.1 7.2 6.5 14.3 13.5 14.5 14.5 20.7 20.7 15.9 16.0 23.0 23.1 
450 300 60 30 7.5 6.8 12.9 12.1 8.5 7.7 14.7 13.9 16.2 16.2 21.5 21.6 18.0 18.0 24.2 24.2 
450 300 70 42 8.5 7.1 16.3 14.8 8.8 7.4 17.4 16.0 15.1 14.5 22.8 22.2 16.2 15.6 24.8 24.2 
450 300 70 38 7.7 6.3 14.6 13.1 8.3 6.9 16.0 14.6 15.0 14.4 21.9 21.3 16.5 15.9 24.2 23.6 
450 300 70 35 8.2 6.8 14.2 12.8 9.2 7.8 16.1 14.7 16.3 15.7 22.4 21.8 18.1 17.5 25.0 24.4 
450 450 60 33 7.1 7.7 16.8 17.5 7.4 8.0 18.0 18.6 15.4 16.9 25.2 26.6 15.5 18.0 27.1 28.6 
450 450 60 30 6.9 7.6 15.8 16.5 7.6 8.2 17.3 18.0 16.0 17.5 25.0 26.4 17.5 19.0 27.3 28.7 
450 450 60 27 6.7 7.3 14.8 15.4 7.7 8.3 16.6 17.2 16.6 18.0 24.7 26.1 18.4 19.8 27.3 28.8 
450 450 70 38 7.3 7.3 16.4 16.4 7.6 7.6 17.5 17.5 15.1 15.9 24.2 25.0 16.2 17.0 26.2 27.0 
450 450 70 35 7.6 7.6 15.9 15.8 8.3 8.2 17.3 17.3 16.2 17.0 24.4 25.2 17.7 18.5 26.7 27.6 
450 450 70 31 7.8 7.8 15.2 15.2 8.8 8.8 17.1 17.1 17.2 18.0 24.6 25.4 19.0 19.8 27.2 28.0 
450 450 80 44 8.2 7.5 17.9 17.3 8.5 7.8 19.1 18.4 15.4 15.6 25.2 25.3 16.5 16.7 27.2 27.3 
450 450 80 40 8.2 7.6 17.1 16.5 8.8 8.2 18.6 18.0 16.3 16.4 25.2 25.3 17.7 17.9 27.5 27.6 
450 450 80 36 8.1 7.4 16.2 15.5 9.1 8.4 18.0 17.3 16.9 17.0 25.0 25.1 18.7 18.8 27.6 27.11 
450 600 70 35 9.2 9.1 21.0 20.9 9.5 9.4 22.2 22.1 18.3 19.0 30.1 30.8 19.4 20.1 32.0 32.8 
450 600 70 31 8.4 8.3 19.4 19.3 9.0 9.0 20.9 20.8 18.2 18.9 29.2 29.9 19.7 20.4 31.5 32.2 
450 600 70 28 9.1 9.0 19.2 19.1 10.0 9.9 21.0 20.9 19.7 20.4 29.8 30.5 21.5 22.2 32.4 33.1 
450 600 80 40 9.5 8.8 20.7 19.9 9.8 9.1 21.8 21.1 18.0 18.1 29.1 29.2 19.2 19.2 31.1 31.2 
450 600 80 36 9.2 8.4 19.5 18.7 9.8 9.1 21.0 20.2 18.5 18.5 28.7 28.8 19.9 20.0 31.1 31.1 
450 600 80 32 10.3 9.5 19.7 18.9 11.2 10.5 21.5 20.8 20.3 20.4 29.8 29.8 22.1 22.2 32.4 32.5 
450 600 90 45 10.6 9.2 22.4 21.0 10.9 9.5 23.5 22.1 18.5 17.9 30.3 29.7 19.6 19.0 32.3 31.7 
450 600 90 40 9.9 8.5 20.9 19.4 10.5 9.1 22.3 20.9 18.6 18.0 29.6 29.0 20.1 19.5 31.9 31.3 
450 600 90 36 10.6 9.2 20.7 19.3 11.6 10.1 22.5 21.1 20.1 19.5 30.2 29.6 21.9 21.3 32.9 32.3 
600 300 60 39 8.1 8.6 16.4 16.9 7.2 7.7 16.4 16.9 16.8 18.1 25.1 26.4 16.8 18.1 26.0 27.3 
600 300 60 36 6.5 7.0 14.0 14.5 6.0 6.5 14.4 14.9 16.0 17.3 23.5 24.8 16.3 17.7 24.7 26.0 
600 300 60 33 7.7 8.2 14.4 14.9 7.6 8.1 15.1 15.6 18.0 19.3 24.6 26.0 18.7 20.0 26.2 27.5 
600 300 70 45 7.9 7.8 15.6 15.4 7.1 6.9 15.6 15.4 16.1 16.7 23.7 24.4 16.1 16.7 24.6 25.2 
600 300 70 42 6.8 6.7 13.6 13.5 6.3 6.2 14.0 13.8 15.8 16.5 22.6 23.3 16.1 16.8 23.8 24.4 
600 300 70 38 8.6 8.5 14.6 14.4 8.4 8.3 15.3 15.1 18.4 19.0 24.3 25.0 19.0 19.7 25.8 26.5 
600 300 80 52 8.8 8.0 17.2 16.4 8.0 7.2 17.2 16.4 16.5 16.5 24.8 24.8 16.5 16.5 25.7 25.7 
600 300 80 48 7.6 6.8 15.1 14.3 7.1 6.3 15.5 14.6 16.0 16.0 23.5 23.5 16.4 16.3 24.7 24.7 
600 300 80 44 9.1 8.2 15.7 14.9 8.9 8.1 16.4 15.6 18.3 18.3 24.9 24.9 18.9 18.9 26.4 26.4 
600 450 70 42 10.2 11.5 20.6 21.8 9.4 10.6 20.6 21.8 19.6 21.7 30.0 32.1 19.6 21.7 30.8 32.9 
600 450 70 38 9.7 10.9 19.2 20.5 9.2 10.4 19.6 20.8 19.9 22.0 29.4 31.5 20.2 22.3 30.6 32.7 
600 450 70 35 10.2 11.4 18.9 20.1 10.0 11.3 19.6 20.8 21.2 23.2 29.9 31.9 21.8 23.9 31.4 33.4 
600 450 80 48 9.6 10.2 19.3 19.9 8.7 9.3 19.3 19.9 18.5 19.9 28.1 29.5 18.4 19.8 29.0 30.4 
600 450 80 44 9.6 10.1 18.4 19.0 9.1 9.6 18.8 19.3 19.2 20.6 28.1 29.5 19.5 20.9 29.2 30.6 
600 450 80 40 10.6 11.2 18.6 19.2 10.5 11.0 19.3 19.9 21.1 22.5 29.1 30.5 21.7 23.1 30.6 32.0 
600 450 90 54 10.2 10.1 20.6 20.5 9.4 9.3 20.6 20.5 18.5 19.3 28.9 29.7 18.5 19.3 29.8 30.5 
600 450 90 49 10.0 9.9 19.5 19.4 9.5 9.4 19.9 19.8 19.1 19.8 28.6 29.4 19.4 20.2 29.8 30.6 
600 450 90 45 10.7 10.6 19.4 19.3 10.5 10.4 20.1 20.0 20.6 21.3 29.3 30.0 21.3 22.0 30.8 31.5 
600 600 70 38 13.4 13.9 25.8 26.3 12.6 13.1 25.8 26.3 23.5 24.9 35.9 37.3 23.5 24.8 36.8 38.1 
600 600 70 35 12.1 12.6 23.6 24.1 11.5 12.0 24.0 24.5 23.0 24.3 34.5 35.8 23.3 24.6 35.7 37.0 
600 600 70 31 13.4 13.9 24.2 24.7 13.3 13.8 24.9 25.4 25.1 26.5 35.9 37.2 25.8 27.1 37.4 38.7 
600 600 80 44 13.1 13.0 24.9 24.7 12.3 12.1 24.9 24.7 22.7 23.4 34.5 35.1 22.7 23.4 35.3 36.0 
600 600 80 40 12.3 12.2 23.2 23.0 11.8 11.7 23.6 23.4 22.7 23.3 33.6 34.2 23.0 23.7 34.8 35.4 
600 600 80 36 14.2 14.0 24.2 24.1 14.0 13.9 24.9 24.8 25.3 26.0 35.4 36.0 26.0 26.7 36.9 37.5 
600 600 90 49 14.3 13.4 26.7 25.8 13.4 12.6 26.7 25.9 23.3 23.3 35.7 35.7 23.3 23.3 36.6 36.5 
600 600 90 45 13.1 12.3 24.6 23.8 12.6 11.8 25.0 24.2 22.9 22.9 34.5 34.5 23.2 23.2 35.7 35.6 
600 600 90 40 14.6 13.8 25.3 24.5 14.4 13.6 26.0 25.2 25.2 25.2 35.9 35.9 25.9 25.9 37.5 37.5 



206 

TABLE 1!-2I. torAL CO I!KlTTl!D IN 'IIII! torAL IIfIERSECTION SYSTEM (KILCGWIS) IN 15 HINtrl'ES FOR GEOMETRY 7*7 

IIfIERSI!CTION TRllCKS ON 'IIII! KlIlOR STREET 
ENVlRONHENr UJW IEVEL HIGH IEVEL 

LEFT TIlRIIS ON KlIlOR STREET LEFT TURNS ON KlIlOR STREET 
UJW IEVEL HIGH LEVEL UJW LEVEL HIGH LEVEL 

TRllCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
UJW HIGH UJW HIGH UJW HIGH UJW HIGH 

L.T.lMAJOR L.T.lMAJOR L.T.lMAJOR L.T.lMAJOR L.T.lMAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
UJW HIGH UJW HIGH UJW HIGH UJW IUGH UJW IUGH UJW HIGH UJW IUGH UJW HIGH 

V-2 V-I CY GT WJ. IILLL UILL IIHLL wn. KUIL UIHL HIIIIL LLLH HLLII UILII HHLII LLHH IIlJ!II UIIIH HIIIIH 

300 300 50 27 5.8 5.8 13.3 13.3 4.3 4.3 12.7 12.7 10.7 11.6 18.2 19.1 10.1 10.9 18.5 19.3 
300 300 50 25 5.0 5.0 11.7 11.7 3.9 3.9 11.4 11.4 10.8 11.6 17.4 18.2 10.4 11.3 18.0 18.8 
300 300 50 22 4.6 4.6 10.4 10.4 3.7 3.8 10.4 10.4 11.1 11.9 16.9 17.7 11.1 11.9 17.8 18.6 
300 300 60 33 7.1 6.4 13.9 13.3 5.6 5.0 13.3 12.6 11.5 11.7 18.4 18.5 10.9 11.0 18.6 18.7 
300 300 60 30 6.8 6.2 12.8 12.2 5.7 5.0 12.5 11.9 12.0 12.2 18.0 18.2 11.7 11.9 19.6 18.7 
300 300 60 27 6.8 6.2 12.0 11.3 6.0 5.4 12.0 11.4 12.8 13.0 18.0 18.1 12.8 13.0 18.8 19.0 
300 300 70 38 7.0 5.7 14.5 13.2 5.5 4.2 13.9 12.6 10.9 10.4 18.4 17.9 10.2 9.7 18.6 18.1 
300 300 70 35 6.4 5.1 13.0 11.7 5.2 3.9 12.7 11.4 11.0 10.5 17.7 17.2 10.7 10.2 18.3 17.7 
300 300 70 31 6.0 4.7 11.8 10.5 5.2 3.9 11.9 10.6 11.5 11.0 17.3 16.8 11.5 11.0 18.2 17.7 
300 450 50 25 6.1 6.8 15.6 16.4 4.6 5.3 15.0 15.7 11.7 13.3 21.3 22.8 11.1 12.6 21.5 23.0 
300 450 50 22 6.2 7.0 14.9 15.7 5.1 5.8 14.6 15.4 12.7 14.2 21.4 22.9 12.4 13.9 21.9 23.5 
300 450 50 20 5.1 5.8 12.9 13.7 4.3 5.0 13.0 13.7 12.3 13.9 20.2 21.7 12.3 13.9 21.0 22.6 
300 450 60 30 7.2 7.3 16.1 16.2 5.7 5.8 15.4 15.5 12.3 13.2 21.2 22.1 11.7 12.6 21.4 22.3 
300 450 60 27 7.8 7.9 15.8 15.9 6.7 6.8 15.5 15.6 13.7 14.6 21.7 22.6 13.4 14.3 22.3 23.2 
300 450 60 24 7.1 7.2 14.2 14.3 6.3 6.4 14.3 14.4 13.8 14.7 20.9 21.8 13.8 14.7 21.8 22.7 
300 450 70 35 6.9 6.3 16.4 15.8 5.4 4.8 15.8 15.2 11.5 11.7 21.0 21.3 10.8 11.0 21.2 21.5 
300 450 70 31 7.1 6.6 15.8 15.3 6.0 5.4 15.5 15.0 12.5 12.7 21.2 21.4 12.2 12.4 21.7 22.0 
300 450 70 28 6.0 5.4 13.8 13.3 5.2 4.6 13.9 13 .3 12.1 12.4 20.0 20.2 12.2 12.4 20.9 21.1 
300 600 60 27 6.3 6.3 17.9 17.9 4.8 4.8 17.2 17.3 12.7 13.5 24.2 25.1 12.0 12.8 24.4 25.3 
300 600 60 24 5.7 5.7 16.5 16.5 4.6 4.6 16.2 16.2 12.9 13.7 23.6 24.5 12.6 13.4 24.2 25.0 
300 600 60 21 5.5 5.5 15.4 15.4 4.7 4.7 15.4 15.4 13.4 14.2 23.3 24.1 13.4 14.2 24.2 25.0 
300 600 70 31 7.5 6.8 18.4 17.7 6.0 5.4 17 .8 17.1 13.3 13.5 24.2 24.4 12.7 12.8 24.4 24.6 
300 600 70 28 7.4 6.7 17 .4 16.8 6.2 5.6 17 .2 16.5 14.0 14.2 24.1 24.2 13.7 13.8 24.6 24.8 
300 600 70 24 7.5 6.8 16.7 16.0 6.7 6.0 16.7 16.1 14.9 15.0 24.1 24.2 14.9 15.1 25.0 25.1 
300 600 80 36 7.3 5.9 19.8 17 .5 5.8 4.5 18.2 16.9 12.6 12.0 24.1 23.6 11.9 11.4 24.3 23.8 
300 600 80 32 6.8 5.4 17 .5 16.2 5.6 4.3 17 .2 15.9 12.8 12.3 23.6 23.1 12.5 12.0 24.1 23.6 
300 600 80 28 6.5 5.1 16.4 15.0 5.6 4.3 16.4 15.1 13.3 12.8 23.2 22.7 13.3 12.8 24.1 23.6 
450 300 50 30 6.5 5.9 14.6 14.0 6.1 5.5 15.1 14.5 14.1 14.3 22.2 22.4 14.6 14.8 23.5 23.8 
450 300 50 27 5.2 4.6 12.5 11.9 5.2 4.6 13.3 12.7 13.6 13.8 20.9 21.1 14.4 14.6 22.5 22.8 
450 )00 50 25 5.4 4.8 11.8 11.2 5.7 5.1 13.0 12.4 14.6 14.8 21.0 21.2 15.7 16.0 23.0 23.3 
450 300 60 36 7.9 6.7 15.3 14.1 7.6 6.3 15.9 14.6 15.0 14.6 22.4 22.0 15.5 15.0 23.8 23.3 
450 300 60 33 7.1 5.9 13.7 12.5 7.1 5.9 14.6 13.3 15.0 14.5 21.6 21.1 15.8 15.4 23.3 22.8 
450 300 60 30 7.8 6.6 13.6 12.3 8.1 6.9 14.8 13.5 16.5 16.0 22.2 21.8 17.6 17.2 24.2 23.8 
450 300 70 42 9.4 6.5 16.5 14.6 8.1 6.2 17.1 15.2 15.0 13.9 23.1 22.0 15.5 14.4 24.4 23.3 
450 300 70 38 7.4 5.5 14.6 12.7 7.4 5.5 15.5 13.6 14.7 13.6 22.0 20.9 15.5 14.4 23.7 22.6 
450 300 70 35 7.7 5.8 14.1 12.2 8.0 6.1 15.3 13.4 15.8 14.7 22.2 21.1 17.0 15.9 24.3 23.2 
450 450 60 33 6.8 6.9 16.9 17.1 6.4 6.6 17 .4 17.6 15.1 16.0 25.2 26.2 15.6 16.5 26.6 27.5 
450 450 60 30 6.4 6.6 15.7 15.9 6.4 6.6 16.6 16.7 15.5 16.5 24.9 25.8 16.3 17.3 26.5 27 .5 
450 450 50 27 6.0 6.1 14.4 14.6 6.3 6.5 15.6 15.8 15.9 16.8 24.3 25.3 17.0 18.0 26.4 27.3 
450 450 70 38 7.8 7.3 17.3 16.8 7.5 7.0 17.8 17.3 15.6 15.9 25.1 25.4 15.1 16.4 26.4 26.7 
450 450 70 35 7.9 7.4 16.5 16.0 7.9 7.4 17.4 16.9 16.5 16.8 25.1 25.4 17.3 17.6 26.8 27.1 
450 450 70 31 7.9 7.4 15.7 15.2 8.3 7.1l 16.9 16.4 17.3 17.6 25.1 25.4 18.5 13.8 27.1 27.4 
450 450 80 44 7.9 6.7 18.0 16.9 7.5 6.4 18.5 17.4 15.1 14.8 25.3 24.9 15.6 15.2 26.6 26.3 
450 450 80 40 7.7 6.5 17.0 15.9 7.7 6.5 17.9 16.7 15.7 15.4 25.1 24.7 16.6 16.2 26.7 26.4 
450 450 80 36 7.4 6.2 15.8 14.7 7.7 6.5 17.0 15.9 16.2 15.8 24.7 24.3 17.3 17.0 26.7 26.3 
450 600 70 35 8.7 8.1 20.9 20.3 8.4 7.8 21.4 20.8 17.7 18.0 29.9 30.2 1~.2 18.4 31.3 31.5 
450 600 70 31 7.7 7.1 19.0 18.5 7.7 7.1 19.9 19.3 17 .5 17.7 28.9 29.1 18.3 18.5 30.5 30.8 
450 600 70 28 8.1 7.5 18.6 19.1 8.5 7.9 19.8 19.2 18.7 19.0 29.2 29.5 19.9 20.1 31.3 31.5 
450 600 80 40 9.8 8.6 21.3 20.1 9.5 8.2 21.9 20.6 18.3 17.9 29.8 29.4 18.8 18.4 31.2 30.7 
450 600 80 36 9.3 8.0 19.9 18.7 9.3 8.0 20.8 19.5 18.6 18.1 29.2 28.8 19.4 18.9 30.9 30.5 
450 600 80 32 10.2 8.9 20.0 18.7 10.5 9.2 21.2 19.9 20.2 19.8 30.0 29.6 21.4 20.9 32.1 31.6 
450 600 90 45 10.1 8.1 22.3 20.3 9.7 7.8 22.8 20.9 18.0 16.9 30.2 29.1 18.5 17.4 31.5 30.5 
450 600 90 40 9.2 7.3 20.5 18.6 9.2 7.3 21.4 19.5 17.9 16.8 29.3 28.2 18.7 17.6 30.9 29.8 
450 600 90 36 9.7 7.8 20.2 18.3 10.0 8.1 21.4 19.5 19.2 18.1 29.7 28.6 20.3 19.2 31.7 30.6 
600 300 60 39 7.7 7.7 16.4 16.4 6.2 6.2 15.8 15.8 16.4 17.2 25.1 26.0 15.8 16.6 25.4 26.2 
600 300 60 36 6.0 6.0 13.8 13.8 4.8 4.8 13.6 13.6 15.5 16.3 23.3 24.2 15.1 16.0 23.9 24.7 
600 300 60 33 7.0 7.0 14.0 14.0 6.2 6.2 14.1 14.1 17.2 18.1 24.3 25.1 17.3 18.1 25.2 26.0 
600 300 70 45 8.4 7.7 16.4 15.7 6.9 6.2 15.8 15.1 16.5 16.7 24.6 24.7 15.9 16.0 24.8 24.9 
600 300 70 42 7.1 6.4 14.3 13.6 6.0 5.3 14.0 13.4 16.1 16.2 23.3 23.4 15.7 15.9 23.8 24.0 
600 300 70 38 8.7 8.0 15.0 14.4 7.9 7.2 15.1 14.4 18.4 18.6 24.8 24.9 18.4 18.6 25.6 25.8 
600 300 80 52 8.5 7.2 17.2 15.9 7.0 5.7 16.6 15.3 16.1 15.6 24.8 24.3 15.5 15.0 25.1 24.5 
600 300 80 48 7.0 5.7 14.9 13.6 5.9 4.6 14.6 13.3 15.5 15.0 23.4 22.8 15.2 14.6 23.9 23.4 
600 300 80 44 8.3 7.0 15.3 14.0 7.5 6.2 15.4 14.1 17.5 17.0 24.5 24.0 17.5 17.0 25.4 24.9 
600 450 70 42 9.6 10.4 20.4 21.2 8.2 8.9 19.8 20.5 19.1 20.6 29.8 31.4 18.4 20.0 30.0 31.6 
600 450 70 38 8.9 9.7 18.8 19.6 7.8 8.5 18.6 19.3 19.1 20.7 29.0 30.6 18.8 20.4 29.6 31.1 
600 450 70 35 9.2 10.0 18.3 19.1 8.4 9.2 18.4 19.1 20.2 21.8 29.3 30.9 20.2 21.8 30.2 31.7 
600 450 80 48 9.8 9.9 19.9 20.0 8.3 8.4 19.3 19.4 18.7 19.6 28.8 29.7 18.0 18.9 29.0 29.9 
600 450 80 44 9.6 9.7 18.8 18.9 8.5 8.5 18.6 18.6 19.3 20.2 28.5 29.4 19.0 19.8 29.0 29.9 
600 450 80 40 10.5 10.5 18.8 18.9 9.7 9.7 18.9 19.0 20.9 21.8 29.3 30.2 20.9 21.8 30.2 31.1 
600 450 90 54 9.6 9.1 20.4 19.8 8.2 7.6 19.8 19.2 18.0 18.2 28.7 29.0 17 .3 17.6 28.9 29.2 
600 450 90 49 9.2 8.6 19.1 18.6 8.1 7.5 18.9 18.3 18.3 18.6 28.3 28.5 18.0 18.3 28.8 29.0 
600 450 90 45 9.7 9.1 18.8 18.2 8.9 8.3 18.8 18.3 19.6 19.9 28.7 28.9 19.6 19.9 29.6 29.8 
600 600 70 38 12.6 12.6 25.4 25.4 11.2 11.2 24.8 24.8 22.8 23.6 35.6 36.4 22.1 22.9 35.8 36.6 
600 600 70 35 11.1 11.1 23.0 23.0 9.9 9.9 22.7 22.8 22.0 22.8 33.9 34.8 21.7 22.5 34.5 35.3 
600 600 70 31 12.3 12. ) 23.4 23.4 11.5 11.5 23.4 23.4 24.0 24.8 35.1 35.9 24.0 24.8 36.0 36.8 
600 600 80 44 13.2 12.5 25.3 24.6 11.7 11.0 24.7 24.0 22.8 22.9 34.9 35.0 22.1 22.3 35.1 35.2 
600 600 80 40 12.2 U.5 23.4 22.8 11.0 10.4 23.1 22.5 22.5 22.7 33.8 34.0 22.2 22.4 34.3 34.5 
600 600 80 36 13.8 13.2 24.2 23.6 13.0 12.4 24.3 23.6 25.0 25.1 35.4 35.6 25.0 25.1 36.3 36.4 
600 600 90 49 13.5 12.2 26.3 25.0 12.0 10.7 25.7 24.3 22.5 22.0 35.3 34.8 21.9 21.4 35.5 35.0 
600 600 90 45 12.1 10.8 24.1 22.7 11.0 9.6 23.8 22.5 21.9 21.4 33.9 33.4 21.6 21.1 34.4 33.9 
600 600 90 40 13.4 12.1 24.5 23.2 12.6 11.3 24.6 23.3 24.0 23.5 35.2 34.7 24.1 23.6 36.0 35.5 
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TABLE E-3A. TOrAL Ke EMITTED IN TIlE TOrAL INTERSECTION SYSTEM (GRAMS) IN 15 MINI!l'ES FOR GEOMETRY 4*4 

INTERSECTION TRllCKS ON TIlE MINOR STREET 
ENVIROIIHEIrr ID/ IEVEL KIGH LE.VEL 

LEFT TURNS ON MINOR STREET LEFT TURNS ON MINOR STREET 
ID/ IEVEL KIGH LEVEL ID/ LEVEL KIGH LEVEL 

TlIOCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
ID/ HIGH ID/ HIGH ID/ KIGH ID/ KIGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T ./MAJOR L.T./MAJOR L.T./MAJOR 
ID/ KIGH ID/ HIGH ID/ KIGH ID/ KIGH ID/ KIGH ID/ KIGH ID/ KIGH ID/ KIGH 

V-2 V-I CY GT LLLL IILLL \JILL III!LL UJIL III1IL unn. HIIKL lJ.LH HLlJI UIUI HIIL!I LlHH IIlJ!H lJ!HH HHHH 

300 300 50 27 161 185 194 230 150 174 183 220 196 220 229 265 206 230 238 275 
300 300 50 25 146 170 151 188 155 179 160 197 193 217 197 234 222 246 227 263 
300 300 50 22 131 155 131 168 160 184 160 197 189 213 189 226 238 262 238 275 
300 300 60 33 157 165 186 206 158 166 187 207 183 191 211 232 204 212 232 253 
300 300 60 30 152 160 152 173 172 180 172 193 189 197 189 210 229 237 230 250 
300 300 60 27 145 153 141 161 185 193 181 201 193 201 189 210 254 261 249 270 
300 300 70 38 187 179 233 237 177 168 222 227 203 195 249 253 213 204 259 263 
300 300 70 35 177 169 195 199 186 178 204 208 205 196 222 227 234 226 252 256 
300 300 70 31 167 158 180 184 195 187 209 213 206 197 219 223 255 246 268 272 
300 450 50 25 201 238 267 317 205 242 271 320 248 285 314 364 272 309 338 388 
300 450 50 22 185 222 223 272 208 245 246 296 244 281 281 331 287 324 325 375 
300 450 50 20 175 212 208 258 218 255 251 301 245 282 278 328 308 345 342 391 
300 450 60 30 205 226 267 300 221 242 282 316 243 264 305 338 279 299 340 374 
300 450 60 27 198 219 231 265 233 254 266 299 247 268 280 114 302 323 335 369 
300 450 60 24 195 216 224 257 249 270 278 312 256 277 285 318 330 351 359 393 
300 450 70 35 232 237 311 328 236 240 315 332 260 265 339 356 284 289 363 380 
300 450 70 31 221 225 271 289 244 249 295 312 260 265 311 328 304 309 355 372 
300 450 70 28 213 218 259 277 256 261 302 320 264 269 310 328 327 332 374 391 
300 600 60 27 274 298 373 410 293 317 392 428 334 358 433 469 372 396 471 508 
300 600 60 24 238 262 308 345 275 299 346 383 309 333 379 416 367 391 437 474 
300 600 60 21 254 278 320 357 311 335 377 414 336 360 402 439 413 437 480 516 
300 600 70 31 281 289 376 396 311 319 406 426 331 339 426 446 381 389 475 496 
300 600 70 28 252 260 319 339 301 309 368 388 314 321 380 400 383 391 449 470 
300 600 70 24 275 283 337 357 344 351 405 426 348 356 410 430 437 444 499 519 
300 600 80 36 300 291 412 416 318 310 430 434 340 332 452 456 379 370 490 495 
300 600 80 32 267 259 351 355 305 296 388 393 319 310 402 407 377 368 460 465 
300 600 80 28 285 277 365 369 343 334 422 426 349 340 428 432 426 418 505 510 
450 300 50 30 193 225 235 279 199 230 240 284 260 292 302 346 286 317 328 372 
450 300 50 27 174 205 187 231 199 230 212 256 252 284 266 310 298 329 311 355 
450 300 50 25 167 198 176 220 211 243 220 264 257 288 266 310 322 353 331 375 
450 300 60 36 198 213 235 263 215 230 252 280 256 271 293 321 293 308 330 358 
450 300 60 33 187 202 196 224 224 239 233 261 256 272 265 293 313 328 322 350 
450 300 60 30 189 205 194 222 245 261 250 278 270 285 275 303 346 361 351 379 
450 300 70 42 225 224 280 292 231 230 285 297 273 272 328 340 299 298 )54 365 
450 300 70 38 213 212 240 251 238 237 265 276 273 272 299 311 318 317 344 356 
450 300 70 35 211 210 233 245 256 255 278 289 282 281 304 316 347 346 369 381 
450 450 60 33 245 290 320 377 265 310 340 397 325 369 399 456 365 409 439 496 
~50 450 60 30 Z26 271 273 330 266 310 312 369 317 362 363 421 377 421 423 480 
450 450 60 27 226 271 268 325 285 330 327 384 329 373 371 428 408 452 450 507 
450 450 70 38 253 281 323 364 284 312 355 395 323 351 393 434 374 402 445 485 
450 450 70 35 243 271 284 325 293 322 335 376 324 352 366 407 395 ,,23 437 478 
450 450 70 31 251 280 289 330 322 350 359 400 344 372 382 423 435 463 472 513 
450 450 80 44 272 283 359 384 291 303 379 404 332 344 419 444 372 384 459 484 
450 450 80 40 260 272 319 344 299 311 358 383 331 343 391 415 391 403 450 475 
450 450 80 36 265 277 320 345 324 336 379 404 348 360 403 428 427 439 482 507 
450 600 70 35 361 393 469 513 396 427 503 547 453 484 560 604 507 538 615 659 
450 600 70 31 322 354 401 446 376 407 455 499 425 456 504 548 499 530 578 622 
450 600 70 28 349 380 424 468 422 453 497 541 463 494 538 582 556 58~ 631 675 
450 600 80 40 371 386 474 502 417 432 520 548 453 468 556 584 519 534 522 650 
450 600 80 36 341 356 416 444 406 421 481 509 434 449 509 537 520 535 595 622 
450 600 80 32 376 391 447 475 461 476 531 559 481 496 551 579 586 601 656 684 
450 600 90 45 384 382 504 516 418 417 539 550 456 455 576 588 510 509 631 643 
450 600 90 40 352 351 444 456 406 404 498 510 436 434 528 540 510 509 602 614 
450 600 90 36 383 382 471 482 456 455 544 556 478 477 566 578 571 570 659 671 
600 300 60 39 254 293 304 356 244 282 294 345 353 392 404 455 363 402 413 465 
600 300 60 36 214 252 236 287 223 261 245 296 325 363 346 398 354 392 376 427 
600 300 60 33 237 276 255 306 266 304 283 335 359 398 377 428 408 447 426 477 
600 300 70 45 241 263 287 322 242 264 288 323 330 353 376 411 352 374 397 433 
600 300 70 42 209 232 227 262 230 252 247 283 311 333 328 363 351 374 369 404 
600 300 70 38 244 266 257 292 284 306 297 332 356 379 370 405 417 439 430 465 
600 300 80 52 275 281 338 357 265 271 328 347 355 361 419 437 365 371 428 447 
600 300 80 48 245 251 280 299 254 260 289 308 336 343 371 390 366 372 401 420 
600 300 80 44 277 283 307 326 305 311 336 355 380 386 410 429 428 435 459 478 
600 450 70 42 343 395 426 491 347 399 430 495 454 506 538 602 479 530 562 626 
600 450 70 38 306 357 361 425 329 381 384 448 429 480 484 548 472 524 527 592 
600 450 70 35 335 387 386 450 378 430 429 493 469 521 520 584 533 584 583 648 
600 450 80 48 331 366 410 458 346 381 425 473 432 468 511 560 468 503 547 595 
600 450 80 44 303 339 354 402 338 373 389 437 416 452 467 515 471 507 522 570 
600 450 80 40 344 379 390 438 398 433 444 493 469 504 515 563 543 578 589 638 
600 450 90 54 360 379 456 488 364 383 460 492 452 471 548 580 476 495 573 605 
600 450 90 49 333 353 402 434 357 376 425 457 437 456 505 537 481 500 549 581 
600 450 90 45 371 390 434 466 414 433 477 509 486 505 550 582 549 568 613 645 
600 600 73 38 488 526 604 655 506 544 622 673 611 650 727 779 649 688 766 817 
600 600 70 35 424 463 512 564 462 501 550 601 559 598 647 699 617 656 705 757 
600 600 70 31 479 518 563 614 537 575 620 672 626 664 710 761 703 742 787 838 
600 600 80 44 484 506 596 631 514 536 626 661 598 620 710 745 648 670 760 795 
600 600 80 40 432 454 516 551 481 504 565 600 557 580 641 676 627 649 710 746 
600 600 80 36 496 519 575 611 565 587 644 679 633 655 712 748 722 744 801 836 
600 600 90 49 515 522 645 664 534 540 663 682 620 626 749 768 658 664 788 807 
600 600 90 45 460 466 561 580 498 504 599 618 576 582 677 696 634 640 735 754 
600 600 90 40 522 528 619 638 580 586 676 695 650 656 746 765 727 733 824 843 
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TABLE E-3B. TOTAL HC EHITl'ED IN nm TOTAL IlfrERSECTION SYSTEM (GRAMS) IN 15 HINUTES FOR GEOHITRY 5*4 

IlfrERSECTION TRUCKS ON nm HINOR STREET 
ENVIRONI1ENr 1Dl LEVEL HWH LEVEL 

LEFT TUIlNS ON MINOR STREET LEFT TUIlNS ON HINOR STREET 
1Dl LEVEL HIGH LEVEL 1Dl LEVEL HIGH LEVEL 

TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
1Dl HIQl 1Dl HIGH 1Dl HIGH 1Dl HIGH 

L.T./MAJOR L.T ./MAJOR L.T./MAJOR L. T ./MAJOR L. T./MAJOR L.T ./MAJOR L. T ./MAJOR L. T . (MAJOR 
1Dl HIGH 1Dl HIGH 1Dl HIQI 1Dl HIGH 1Dl HIGH 1Dl HIGH 1Dl HIGH 1Dl HIGH 

V-2 V-I CY GT WJ. HLLL lJU..L IIIILL wn. HlJIL UIIIL HHHL UJ..H HLLH un.H HIILII LLHH IILHH LHIIII HHIIH 

300 300 50 27 146 147 179 193 142 144 175 189 174 176 207 221 191 193 224 238 
300 300 50 25 143 144 147 162 159 160 163 178 183 185 188 202 219 221 224 238 
300 300 50 22 128 129 128 142 163 165 163 178 179 181 180 194 235 237 235 250 
300 300 60 33 151 136 179 177 159 144 187 185 170 155 198 196 198 183 227 225 
300 300 60 30 157 142 157 155 184 170 185 183 188 173 188 186 235 221 235 233 
300 300 60 27 150 136 146 144 197 182 193 191 192 178 188 186 259 245 255 253 
300 300 70 38 172 141 218 200 169 138 214 196 181 151 227 209 198 167 244 226 
300 300 70 35 174 143 191 173 190 159 208 189 195 164 212 194 231 200 249 231 
300 300 70 31 164 133 177 159 199 1&8 212 194 196 165 209 191 252 221 265 247 
300 450 50 25 167 181 233 260 178 192 243 271 207 222 273 300 239 253 304 332 
300 450 50 22 162 177 200 227 193 207 230 258 215 229 252 279 265 280 303 330 
300 450 50 20 153 167 186 213 203 217 236 263 216 231 250 277 286 301 320 347 
300 450 60 30 180 178 241 252 202 200 264 275 211 209 272 283 253 252 315 326 
300 450 60 27 184 182 217 228 226 224 259 270 227 225 260 271 289 287 322 333 
300 450 60 24 181 179 210 221 242 241 271 282 235 234 264 275 317 315 346 357 
300 450 70 35 198 180 277 271 209 191 287 282 219 201 298 293 250 233 329 324 
300 450 70 31 198 180 249 244 229 211 279 274 231 213 282 277 282 264 333 327 
300 450 70 28 191 173 237 232 240 223 287 282 235 217 282 276 305 287 352 347 
300 600 60 27 221 223 320 334 246 248 345 359 274 275 373 387 319 321 418 432 
300 600 60 24 196 197 266 281 241 242 311 325 260 262 331 345 325 327 396 410 
300 600 60 21 212 213 278 292 276 278 342 357 288 289 354 368 372 374 438 453 
300 600 70 31 237 222 331 329 273 258 368 366 280 265 374 372 337 322 431 429 
300 600 70 28 219 204 285 283 275 261 341 340 274 259 340 338 350 336 416 415 
300 600 70 24 242 227 304 302 318 303 379 377 308 293 370 368 404 389 466 464 
300 600 80 36 246 216 358 340 272 241 384 366 280 249 392 374 326 295 438 419 
300 600 80 32 225 194 309 291 270 239 354 336 270 240 354 336 335 305 419 401 
300 600 80 28 244 213 323 305 308 277 387 369 300 270 380 362 385 354 464 446 
450 300 50 30 169 177 210 232 181 190 223 244 229 238 271 292 262 271 304 325 
450 300 50 27 161 169 174 195 193 201 206 227 233 242 246 268 285 294 298 320 
450 300 50 25 154 163 163 184 206 214 214 236 238 246 247 268 309 318 318 340 
450 300 60 36 182 175 219 224 206 198 243 248 233 226 270 276 277 270 314 320 
450 300 60 33 183 176 192 197 226 219 235 241 246 238 254 260 309 302 313 323 
450 300 60 ]0 185 178 190 195 248 241 253 258 259 252 264 269 342 335 347 ]52 
450 300 70 42 201 177 255 244 213 190 268 257 242 218 297 286 275 251 330 319 
450 300 70 38 200 177 227 216 232 209 259 248 253 230 280 269 306 282 332 321 
450 300 70 35 198 175 220 209 250 226 272 261 263 239 285 274 335 311 357 346 
450 450 ~O 33 201 223 276 311 228 250 303 338 274 296 349 383 ]21 143 396 431 
450 '>50 ,0 30 194 216 241 275 241 262 287 321 279 ]00 ]25 359 345 367 ]91 426 
450 450 60 27 194 216 236 271 260 282 302 337 290 312 332 367 375 398 418 453 
450 450 70 38 218 223 288 306 256 262 326 345 281 2R7 351 370 340 345 410 428 
450 450 70 35 219 225 261 279 277 282 319 337 294 299 336 354 372 377 414 432 
450 450 70 31 228 233 265 284 305 311 343 361 314 320 352 370 412 417 449 468 
450 450 80 44 228 217 315 318 255 244 342 344 281 271 369 371 329 318 416 418 
450 450 80 40 227 217 287 289 274 263 333 335 293 282 352 354 359 349 419 421 
:'50 450 80 36 233 222 288 290 299 288 354 356 310 299 365 367 396 385 451 453 
450 600 70 35 298 307 406 427 340 348 447 469 383 392 491 512 445 453 552 574 
450 600 70 31 271 280 350 372 332 340 411 432 367 376 446 468 448 457 527 549 
450 600 70 28 297 306 372 394 378 386 452 474 405 414 480 502 506 514 581 602 
450 600 80 40 316 309 420 425 369 362 472 478 392 384 495 500 465 457 568 573 
450 600 80 36 298 291 373 378 370 363 445 451 385 377 460 465 477 470 552 558 
450 600 80 32 333 326 404 409 425 418 496 501 432 424 502 508 544 536 614 619 
450 600 90 45 320 297 441 430 362 338 482 472 386 363 507 496 448 424 568 558 
450 600 90 40 300 277 393 382 361 338 454 443 378 354 470 459 459 435 551 540 
450 600 90 36 331 308 419 408 412 388 500 489 420 396 508 497 521 497 609 598 
600 300 60 39 220 236 270 299 216 233 267 296 313 329 363 392 329 345 380 409 
600 300 60 36 191 207 213 242 207 223 229 258 295 311 317 346 332 348 354 382 
500 ]00 60 33 215 231 232 261 250 266 268 297 330 346 348 377 386 402 404 433 
600 ]00 70 45 215 215 261 274 223 223 269 282 298 298 344 357 326 326 372 385 
600 300 70 42 195 195 213 226 223 223 240 253 290 290 308 320 338 338 355 368 
600 300 70 38 230 230 243 256 277 277 290 303 336 336 349 362 403 403 417 429 
600 300 80 52 241 224 304 301 237 221 301 297 314 298 378 374 331 315 395 391 
600 300 80 48 222 206 257 254 238 222 273 270 307 291 342 339 344 327 379 375 
600 300 80 44 254 238 285 281 290 273 320 317 351 334 381 378 406 390 437 434 
600 450 70 42 290 319 373 415 301 330 384 426 394 424 478 520 426 455 509 551 
600 450 70 38 264 293 319 361 294 323 349 391 380 409 435 477 431 460 486 528 
600 450 70 35 293 322 344 386 343 372 394 436 421 450 472 514 491 520 542 584 
600 450 80 48 286 299 365 390 308 321 387 413 381 394 460 486 424 436 503 528 
600 450 80 44 270 283 321 346 312 325 362 388 377 390 427 453 439 452 489 515 
600 450 80 40 311 323 357 383 372 385 418 444 429 442 475 501 510 523 557 582 
600 450 90 54 306 303 403 412 317 314 414 423 392 389 489 498 423 420 520 529 
600 450 90 49 292 288 360 369 322 319 390 400 389 386 457 466 440 436 508 517 
600 450 90 45 329 326 393 402 379 375 443 452 438 434 501 511 508 504 572 581 
600 600 70 38 415 431 531 560 440 456 556 585 532 548 648 677 577 593 694 722 
600 600 70 35 363 379 451 480 408 424 496 525 492 508 580 609 557 573 645 674 
600 600 70 31 418 435 502 531 483 499 566 595 558 574 642 671 643 659 727 755 
600 600 80 44 420 420 532 544 457 456 569 581 527 527 639 652 584 584 696 709 
600 600 80 40 380 379 46] 476 436 436 519 532 498 498 582 595 575 575 659 671 
600 600 80 36 444 444 523 536 519 519 599 611 574 574 654 666 670 670 749 762 
1)00 600 90 49 443 426 572 569 468 452 597 594 540 524 670 666 586 570 715 712 
600 600 90 45 399 383 500 496 444 427 S45 541 508 492 609 606 573 557 574 671 
600 600 90 40 461 445 558 555 526 509 622 619 582 566 679 675 667 550 763 760 
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TABLE E-3C. TOl'AL He EMITTED III nm TOl'AL IlITEBSECTIOH SYSTEM (GRAMS) III 15 MINUTES FOR GEOMETRY 5*5 

IlITEBSECTIOH 'l.'R1ICXS OM nm MIIiOR STREET 
ElIVIR.OIfHEIIT LOW LEVEL RIGR LEVEL 

LEn TIJIUIS 011 MIlIOR STREET LEn TllRlIS 011 MINOR STREET 
LOW LEVEL HIGH l..EV'e:L LOW LEVEL RIGH LEVEL 

!ROCKS 011 MAJOR STREET TRUCKS 011 MAJOR STREET TIIlICKS 011 MAJOR STREET TlWCKS 011 MAJOR STREET 
LOW HIGH LOW HIGH LOW !fiGH LOW HIGII 

L.T./MAJOR L.T./MAJOR L. T ./MAJOR L. T ./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
LClii HIGII LOW HIGH LOW HIGII LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW RIG!! 

'1-2 '1-1 CY GT LLLL HLLL LHLL IIIILL LLHL lILHL LI!HL IIHIIL LLLII HLLfI LHLH HHLH wm HLHII UIIIII HHHH 

300 300 50 27 165 166 198 212 126 126 159 172 188 188 220 234 168 169 201 214 
300 300 50 25 163 163 167 180 142 143 147 160 196 197 201 214 196 197 201 214 
300 300 50 22 136 136 136 149 135 136 135 148 181 181 181 194 200 201 201 214 
300 300 60 33 179 164 208 205 151 135 179 176 192 176 220 217 184 168 212 209 
300 300 60 30 185 169 185 182 176 161 177 174 209 194 209 206 221 205 221 2.18 
300 300 60 27 167 151 163 160 177 162 173 170 202 187 198 195 233 218 229 226 
300 300 70 38 192 160 238 218 152 120 198 179 195 163 241 221 175 143 221 202 
300 300 70 35 194 162 211 192 173 141 191 172 208 176 226 207 208 176 226 207 
300 300 70 31 172 140 185 166 171 139 184 165 198 166 211 192 217 185 230 211 
300 450 50 25 179 193 245 271 154 167 220 246 213 227 279 305 208 222 274 300 
300 450 50 22 175 188 212 238 169 182 206 233 220 234 258 284 235 248 272 299 
300 450 50 20 153 167 186 213 167 180 200 226 210 224 244 270 244 258 278 304 
300 450 60 30 201 198 262 272 187 184 248 258 225 223 287 297 232 22.9 293 303 
300 450 60 27 205 202 238 248 210 208 243 253 241 238 274 284 267 264 300 310 
300 450 60 24 190 188 219 229 215 213 244 254 238 235 267 277 283 281 312 322 
300 450 70 35 210 191 289 283 185 166 264 257 225 206 304 298 220 201 299 293 
300 450 70 31 210 192 261 255 205 186 255 249 237 218 288 282 251 233 302 296 
300 450 70 28 191 172 237 231 205 186 251 245 229 210 276 270 263 244 310 303 
300 600 60 27 226 226 325 338 215 215 314 327 272 273 371 384 282 282 380 394 
300 600 60 24 201 201 271 285 209 210 280 293 259 259 329 342 287 288 358 371 
300 600 60 21 205 206 271 285 233 234 299 313 275 275 341 354 323 323 389 402 
300 600 70 31 250 234 345 342 250 235 345 342 287 271 381 378 307 292 402 399 
300 600 70 28 233 217 299 296 252 237 319 316 281 265 347 344 321 305 387 384 
300 600 70 24 244 228 306 303 283 267 345 342 303 288 365 362 363 347 425 422 
300 600 80 36 251 219 363 344 240 209 352 333 279 247 391 371 288 256 400 381 
300 600 80 32 230 198 314 295 239 207 322 303 269 237 352 333 298 266 381 362 
300 600 80 28 237 205 316 297 265 233 344 325 287 255 366 347 335 304 415 396 
450 300 50 30 179 186 220 241 155 163 197 217 233 241 274 295 229 237 271 292 
450 300 50 27 171 178 184 204 166 174 180 200 236 244 250 270 252 260 266 286 
450 300 50 25 152 160 161 182 168 175 177 197 230 237 238 259 265 273 274 295 
450 300 60 36 201 192 238 242 188 180 226 230 245 237 282 287 253 245 290 295 
450 300 60 33 202 193 210 215 209 200 218 222 258 249 267 271 285 277 294 298 
450 300 60 30 192 184 197 201 219 210 223 228 260 251 264 269 307 298 311 316 
450 300 70 42 211 186 265 253 187 162 242 230 246 221 300 289 242 218 297 285 
450 300 70 38 210 186 237 225 206 181 232 221 257 232 283 271 273 248 299 287 
450 300 70 35 197 172 219 207 212 187 234 222 255 230 277 265 290 266 312 300 
450 450 60 33 204 225 279 312 195 216 269 303 270 291 345 379 281 302 356 389 
450 450 60 30 197 218 243 277 207 228 253 287 275 295 321 354 305 326 351 385 
450 450 60 27 185 206 227 261 215 236 257 290 275 295 316 350 324 345 366 400 
450 450 70 38 229 234 299 317 231 236 301 319 286 290 356 373 308 313 378 396 
450 450 70 35 230 235 272 289 252 256 294 311 298 303 340 358 340 345 382 399 
450 450 70 31 227 232 265 282 268 273 306 323 307 312 345 362 368 373 406 423 
450 450 80 44 230 219 318 319 221 209 309 310 278 266 365 366 288 277 376 377 
450 450 80 40 230 219 289 291 240 229 300 301 289 277 348 349 319 308 379 380 
450 450 80 36 224 212 279 280 254 242 309 310 294 283 349 350 344 332 399 400 
450 600 70 35 294 301 401 422 299 306 406 427 372 380 480 500 397 405 505 525 
450 600 70 31 266 274 345 366 291 298 370 390 356 364 435 456 401 408 480 500 
450 600 70 28 281 289 356 376 325 333 400 420 382 390 457 478 447 454 521 542 
450 600 80 40 320 312 424 428 337 328 440 444 389 381 492 497 426 417 529 533 
450 600 80 36 302 293 377 381 338 329 413 417 382 374 457 461 438 430 513 518 
450 600 80 32 325 317 396 400 381 372 451 456 417 409 488 492 493 485 564 568 
450 600 90 45 316 291 436 425 321 296 442 430 375 350 496 484 400 376 521 509 
450 600 90 40 296 271 388 376 320 296 412 401 366 342 459 447 411 387 504 492 
450 600 90 36 315 290 403 391 359 334 447 435 397 373 485 473 461 437 549 538 
600 300 60 39 220 235 271 298 181 196 231 259 307 322 357 385 287 302 337 365 
600 300 60 36 192 207 214 241 171 186 193 221 289 304 311 339 289 304 311 339 
600 300 60 33 203 218 221 249 203 218 220 248 313 328 330 358 332 347 350 378 
600 300 70 45 224 223 270 282 196 195 242 253 301 300 347 358 293 292 339 350 
600 300 70 42 204 203 222 234 195 194 213 225 292 291 310 322 304 303 322 333 
600 300 70 38 227 226 240 252 238 237 251 263 327 326 340 352 358 357 371 383 
600 300 80 52 241 224 305 300 202 184 265 260 308 291 372 367 289 272 352 348 
600 300 80 48 222 205 258 253 202 185 237 233 301 284 336 332 301 284 336 332 
600 300 80 44 243 225 274 269 242 225 273 268 333 316 364 359 352 335 383 379 
600 450 70 42 283 311 366 407 257 285 341 382 381 409 464 505 376 404 459 500 
600 450 70 38 257 285 312 353 251 279 306 347 367 395 422 463 381 409 436 477 
600 450 70 35 275 303 325 366 288 316 339 380 396 424 447 488 430 458 481 521 
600 450 80 48 287 299 366 391 273 285 352 377 376 388 455 480 382 394 461 486 
600 450 80 44 271 281 322 347 277 289 328 352 372 384 422 447 398 409 448 473 
600 450 80 40 300 312 347 371 326 337 372 397 412 424 459 483 458 469 504 529 
600 450 90 54 299 295 396 404 274 270 371 379 379 374 475 484 374 369 470 478 
600 450 90 49 285 280 353 361 279 274 347 355 375 371 443 452 390 385 458 466 
600 450 90 45 310 306 374 382 324 320 388 396 412 408 476 485 446 442 510 519 
600 600 70 38 400 416 517 545 390 405 506 534 511 526 627 655 520 535 637 664 
600 600 70 35 349 364 437 465 357 372 445 473 471 486 559 587 500 515 588 615 
600 600 70 31 392 407 476 504 420 435 504 532 526 541 610 637 574 589 658 686 
600 600 80 44 414 413 526 538 415 413 527 538 515 514 627 639 536 535 648 659 
600 600 80 40 374 373 457 469 394 392 477 489 486 485 570 581 526 525 610 622 
600 600 80 36 426 425 506 517 466 465 545 557 550 549 630 641 610 609 689 701 
600 600 90 49 428 4U 558 553 417 400 547 542 520 502 649 645 529 512 658 654 
600 600 90 45 384 367 486 481 393 376 494 490 487 470 588 584 516 499 617 613 
600 600 90 40 435 418 532 528 463 446 560 556 550 532 646 642 598 581 695 690 
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TABLE E-3D. TOTAL He EKITTED IN TIlE TCJrAL lNTERSECTIcti SYSTEM (GRAMS) IN 15 HlIII1IES FOR GE~Y 6*4 

INTERSECTION TIIlJCICS ctI TIlE HlNOR STREET 
ENVIROIIHENr LOW lZVEL HIGH LEVEL 

lEFT TURNS ON HINOR STREET lEFT TURNS ON HlNOR STREET 
LOW 1ZVEL HIGH lEVEL LOW lZVEL HIGH lEVEL 

TIIlJCICS ctI MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

L. T ./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T ./MAJOR 
LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

V-2 V-1 CY GT lJ.LL HLLL UILL IIIILL wn. HLIIL unn. HIIIIL IJ.LH IILLH UIIlI IIHLII WIH HUIII LHHII HHIIJI 

300 300 50 27 180 204 244 281 159 183 224 261 224 248 289 325 224 248 289 326 
300 300 50 25 165 189 201 238 165 189 201 238 221 245 257 294 241 265 277 314 
300 300 50 22 150 174 182 219 169 193 201 237 217 241 249 286 257 281 288 325 
300 300 60 33 176 184 236 257 167 175 228 248 211 219 271 292 223 230 283 303 
300 300 60 30 171 178 203 223 181 189 213 234 217 225 249 270 248 256 280 301 
300 300 60 27 164 172 191 212 194 202 222 242 222 229 249 270 272 280 300 320 
300 300 70 38 206 197 283 288 186 177 263 268 231 223 309 313 231 223 309 313 
300 300 70 35 196 188 245 250 195 187 245 249 233 225 282 287 253 244 302 306 
300 300 70 31 186 177 231 235 204 196 250 254 234 226 279 283 273 265 318 323 
300 450 50 25 224 261 322 371 218 255 316 366 281 318 378 428 295 332 393 443 
300 450 50 22 208 245 277 327 222 259 291 341 276 313 346 395 310 347 380 429 
300 450 50 20 198 235 263 313 231 269 296 346 278 315 343 393 331 368 396 446 
300 450 60 30 229 249 322 355 234 255 327 361 276 296 369 402 301 322 395 428 
300 450 60 27 221 242 286 320 246 267 311 345 280 300 345 378 325 346 390 424 
300 450 60 24 218 239 279 312 263 284 323 357 288 309 349 382 353 374 414 447 
300 450 70 35 255 260 366 383 249 254 360 377 293 297 403 421 307 312 418 435 
300 450 70 31 244 249 326 344 258 262 340 357 293 298 375 393 327 332 409 427 
300 450 70 28 236 241 314 332 269 274 348 365 297 301 375 392 350 355 428 446 
300 600 60 27 302 326 432 469 311 335 441 478 371 395 501 538 399 423 530 567 
300 600 60 24 265 289 367 404 293 317 396 432 345 369 448 484 394 418 496 533 
300 600 60 21 281 305 379 416 329 353 427 463 373 397 471 508 441 465 539 575 
300 600 70 31 309 317 435 456 329 337 455 476 368 376. 494 515 408 416 535 555 
300 600 70 28 280 288 378 398 319 327 417 438 350 358 448 469 410 418 508 529 
300 600 70 24 302 310 396 417 361 369 455 476 385 392 478 499 464 472 558 578 
300 600 80 36 327 319 471 475 336 328 480 484 377 369 521 525 406 397 549 554 
300 600 80 32 295 286 410 414 323 314 438 442 356 347 471 475 404 396 519 524 
300 600 80 28 313 304 424 428 360 352 472 476 385 377 497 501 453 445 564 569 
450 300 50 30 210 241 283 327 206 237 279 323 286 318 360 404 302 334 376 420 
450 300 50 21 190 221 235 279 205 237 250 295 278 309 323 367 314 345 359 403 
450 300 50 25 183 215 224 268 218 249 259 303 283 314 324 368 338 369 379 423 
450 300 60 36 214 229 283 311 222 237 291 319 281 296 350 378 309 324 378 406 
450 300 60 33 204 219 244 272 231 246 271 299 282 297 323 351 329 344 370 398 
450 300 60 30 206 221 242 270 252 267 289 316 296 311 332 360 362 378 399 427 
450 300 70 42 242 241 328 340 237 236 324 336 299 298 385 397 315 314 402 413 
450 300 70 38 230 229 288 299 245 244 303 315 299 297 357 368 334 333 392 404 
450 300 70 35 228 226 281 293 262 261 316 328 308 307 362 374 363 362 417 429 
450 450 60 33 266 310 372 429 276 321 383 440 355 399 461 518 385 430 492 549 
450 450 60 30 247 292 325 382 277 321 355 412 347 392 425 482 397 442 475 533 
450 450 60 27 247 291 321 378 296 341 370 427 359 403 433 490 428 473 502 559 
450 450 70 38 274 302 376 417 295 324 397 438 353 381 455 496 395 423 497 538 
450 450 70 35 263 291 337 378 304 333 378 419 354 382 428 469 415 443 489 530 
450 450 70 31 272 300 342 382 333 361 402 443 374 402 444 485 455 483 525 565 
450 450 80 44 292 304 412 436 303 314 422 447 362 374 481 506 392 404 512 536 
450 450 80 40 280 292 372 396 310 322 401 426 362 373 453 477 412 423 503 527 
450 450 80 36 286 298 373 397 335 347 422 447 378 390 465 490 448 460 535 559 
450 600 70 35 386 418 526 570 411 442 550 594 487 518 627 671 532 563 671 715 
450 600 70 31 347 379 458 502 391 423 502 546 460 491 571 615 524 555 635 679 
450 600 70 28 374 405 480 524 437 469 544 588 497 529 604 648 581 613 688 732 
450 600 80 40 396 411 531 559 432 447 567 595 487 502 622 650 543 559 679 706 
450 600 80 36 366 381 473 501 421 437 528 556 469 484 575 603 544 560 651 679 
450 600 80 32 401 416 503 531 476 491 578 606 515 530 618 646 611 626 713 741 
450 600 90 45 409 408 561 573 433 432 586 597 490 489 643 654 535 534 688 699 
450 600 90 40 377 376 501 513 421 420 545 557 470 469 594 606 534 533 659 670 
450 600 90 36 408 407 527 539 471 470 591 603 512 511 632 644 596 595 716 728 
600 300 60 39 268 307 350 402 248 287 330 381 377 415 459 510 377 416 459 510 
600 300 60 36 228 266 282 333 227 266 281 332 348 387 402 453 368 406 421 473 
600 300 60 33 251 290 301 352 270 309 319 371 383 421 432 484 422 460 471 523 
600 300 70 45 255 277 332 368 246 268 324 359 354 376 432 467 365 388 443 478 
600 300 70 42 223 246 273 308 234 257 284 319 334 356 383 419 365 387 414 450 
600 300 70 38 258 280 303 338 288 310 333 368 380 402 425 460 430 453 476 511 
600 300 80 52 289 295 384 403 269 275 364 383 379 385 474 493 379 385 474 493 
600 300 80 48 259 265 326 345 258 264 325 344 360 366 427 446 379 386 446 465 
600 300 80 44 291 297 353 372 309 316 372 391 403 409 466 485 442 448 505 524 
600 450 70 42 361 413 477 541 356 407 471 535 482 534 597 662 497 548 612 676 
600 450 70 38 324 376 411 475 338 389 425 489 456 508 543 607 490 542 577 641 
600 450 70 35 353 405 436 500 387 438 469 533 497 549 580 644 551 602 633 698 
600 450 80 48 349 384 460 508 355 390 465 514 460 496 571 619 486 521 597 645 
600 450 80 44 321 357 404 452 347 382 429 477 444 480 527 575 490 525 572 620 
600 450 80 40 362 397 440 488 407 442 485 533 496 532 574 623 561 597 639 687 
600 450 90 54 378 397 506 538 372 392 501 533 480 499 608 640 494 514 623 654 
600 450 90 49 352 371 452 484 366 385 465 497 465 484 565 597 499 518 599 631 
600 450 90 45 389 408 485 517 422 441 518 550 514 533 609 641 567 586 663 695 
600 600 70 38 510 549 658 710 519 557 667 718 643 682 791 842 672 710 820 871 
600 600 70 35 447 486 567 618 475 514 595 646 591 630 711 763 640 678 760 811 
600 600 70 31 502 541 618 669 550 588 665 716 658 697 773 825 726 764 841 893 
600 600 80 44 507 529 650 686 527 549 670 706 630 652 774 809 670 693 814 849 
600 600 80 40 455 477 570 605 494 517 610 645 589 612 705 740 649 672 765 800 
600 600 80 36 519 541 630 665 578 600 689 724 665 687 776 811 744 767 855 891 
600 600 90 49 538 544 699 718 547 553 708 727 652 658 813 832 681 687 842 861 
600 600 90 45 483 489 615 634 511 517 644 663 608 614 741 760 656 662 789 808 
600 600 90 40 545 551 674 693 593 599 721 740 682 588 810 829 750 756 878 897 



211 

TABLE E-3E • TOTAL KC EKITTED IN nIE TOTAL INTERSECTION SYSTEM (GRAMS) IN 15 MINUTES FOR GEOHETRY 7*4 

INTERSECTION TRlJCKS ON TKE MIOOR STREET 
ENVIRONMENT LOW LEVEL KlGH LEVEL 

LEFT TURNS ON MIOOR STREET LEFT TURNS ON MINOR STREET 
LOW lEVEL KIGII LEVEL LOW LEVEL KIC,1I LEVEL 

TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
LOW KlGII LOW KlGII LOW KlGII LOW KlGII 

L.T./MAJOR L.T ./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
LOW KlGII LOW KIGII LOW KlGII LOW KlGII LOW KlGII LOW KlGII LOW KIGH LOW KIGeI 

V-2 V-I CY GT LLlJ. IILLL UILL IIIILL lJ.HL HUlL UIHL IIIIIIL 1.LLIl IILLK UILH IIl!LiI WIll IlLIffi UlHH KIIIIII 

300 300 50 27 204 205 268 282 190 192 255 269 242 243 306 320 249 250 313 327 
300 300 50 25 201 202 237 251 207 209 243 258 250 252 286 301 277 278 313 327 
300 300 50 22 186 187 217 232 211 213 243 258 247 248 279 293 293 294 325 339 
300 300 60 33 209 194 269 267 207 192 267 265 237 222 297 295 256 241 316 314 
300 300 60 30 215 200 247 245 233 218 264 263 255 240 287 285 293 278 325 323 
300 300 60 27 208 lH 236 234 245 231 273 271 259 245 287 285 317 )02 345 343 
300 300 70 38 230 199 307 289 217 186 294 276 249 218 326 308 256 225 331 315 
300 300 70 35 232 201 281 263 238 207 287 269 262 231 311 293 289 258 338 320 
100 300 70 31 221 190 266 248 247 216 292 274 263 232 308 290 309 278 354 336 
300 450 50 25 229 243 326 354 230 245 328 355 279 293 376 404 300 315 398 425 
300 450 50 22 225 239 294 321 245 260 315 342 286 301 355 383 327 342 396 424 
300 450 5C 20 215 229 280 307 255 269 320 347 288 302 353 380 348 363 413 441 
300 450 60 30 242 240 335 346 254 253 348 359 282 281 376 387 315 314 409 420 
300 450 60 27 246 244 311 322 278 276 343 354 298 296 363 374 350 349 415 426 
300 450 60 24 243 242 304 315 295 293 355 367 307 305 367 378 379 377 439 450 
300 450 70 35 260 242 370 365 261 243 372 367 291 273 401 396 312 294 423 418 
300 450 70 31 260 242 343 338 281 263 363 358 303 285 385 380 344 326 426 421 
300 450 70 28 253 235 331 326 293 275 371 366 307 289 385 380 367 349 445 440 
300 600 60 27 287 289 418 432 303 305 434 448 350 351 480 495 386 387 516 530 
300 600 60 24 262 264 365 379 297 299 400 414 336 338 438 453 391 393 494 508 
300 600 60 21 278 280 376 391 333 334 431 445 364 365 462 476 438 440 536 551 
300 600 70 31 303 288 429 427 330 315 456 454 356 341 482 480 403 388 529 527 
300 600 70 28 286 271 383 382 332 317 430 428 350 335 448 446 416 402 514 512 
300 600 70 24 308 294 402 400 374 360 468 466 384 369 478 476 470 456 564 562 
300 600 80 36 313 282 457 438 328 298 472 454 356 325 500 482 392 361 536 517 
300 600 80 32 292 261 407 389 327 296 442 424 346 315 462 444 402 371 517 499 
300 600 80 28 310 279 421 403 365 334 476 458 376 345 487 469 451 420 562 544 
450 300 50 30 224 233 297 319 227 236 300 322 294 303 367 389 317 326 391 412 
450 300 50 27 216 225 261 283 238 247 283 305 298 306 343 364 340 349 385 407 
450 300 50 25 209 218 250 272 251 260 292 313 302 311 343 365 365 373 405 427 
450 300 60 36 237 230 306 312 252 244 321 326 298 290 367 372 332 325 401 407 
450 300 60 33 238 231 279 284 272 265 313 318 310 303 351 356 364 357 405 410 
450 300 60 30 240 233 277 282 294 286 330 335 324 317 360 366 398 390 434 439 
450 300 70 42 256 232 342 331 259 235 345 334 307 283 393 382 330 306 :'16 406 
450 300 70 38 256 232 314 303 278 254 336 325 318 294 376 365 361 337 ~19 408 
450 300 70 35 254 230 307 297 295 272 349 338 328 304 381 371 390 366 443 433 
450 450 60 33 261 283 367 402 278 300 385 419 343 365 450 484 381 403 487 522 
~50 450 60 30 254 276 332 367 291 312 369 ~03 348 369 426 460 405 426 :.83 517 
450 ~50 60 27 254 276 328 362 310 332 384 418 359 381 433 467 436 457 509 544 
450 450 70 38 277 283 379 398 306 312 408 426 350 356 452 470 399 ~O5 501 519 
450 450 70 35 279 284 352 371 327 332 400 419 363 368 436 455 431 437 505 523 
450 450 70 31 288 293 357 375 355 361 425 443 383 389 453 471 471 477 540 559 
450 450 80 44 287 277 407 409 305 294 424 426 350 340 470 472 388 377 507 510 
450 450 80 40 287 277 378 380 324 313 415 417 362 351 453 455 419 408 510 512 
450 450 80 36 293 282 379 382 349 338 436 438 379 368 466 468 455 445 542 544 
450 600 70 35 362 371 502 523 394 403 533 555 457 465 596 617 508 517 648 669 
450 600 70 31 335 344 446 4f>7 386 395 [.97 518 441 449 552 573 512 521 623 645 
450 600 70 28 361 370 468 490 432 441 539 560 479 487 585 607 569 5B 676 698 
450 600 80 40 380 373 515 521 423 416 558 564 465 458 600 606 528 521 663 669 
450 600 80 36 362 355 469 474 425 417 531 537 458 451 565 570 541 534 648 653 
450 600 80 32 397 390 500 505 479 472 582 587 505 498 607 613 607 600 710 715 
450 600 90 45 384 361 537 526 416 393 569 558 460 436 612 601 512 488 664 653 
450 600 90 40 364 341 488 478 415 392 540 529 1,51 427 575 564 522 499 647 636 
450 600 90 36 395 372 515 504 466 442 586 575 493 470 613 602 584 561 704 693 
600 300 60 39 273 289 355 384 260 276 342 371 375 391 457 486 382 398 464 493 
600 300 60 36 244 260 298 327 251 267 304 333 358 374 412 440 384 400 438 467 
600 300 60 33 267 284 317 346 293 309 343 372 393 409 442 471 439 455 488 517 
600 300 70 45 268 268 346 358 266 266 344 357 361 360 438 451 379 379 457 469 
600 300 70 42 248 248 298 310 266 266 316 326 352 352 402 414 390 390 440 452 
600 300 70 38 283 283 328 341 320 320 365 378 398 398 444 456 456 456 501 514 
600 300 80 52 294 277 389 385 281 264 376 372 377 360 472 468 384 368 479 476 
600 300 80 48 275 259 342 338 281 265 348 345 370 353 437 433 396 380 4f>3 460 
600 300 80 44 307 291 370 366 333 317 395 392 413 397 476 472 459 443 522 518 
600 450 70 42 347 376 462 504 348 377 4f>3 505 461 490 576 618 483 512 598 640 
600 450 70 38 321 350 408 450 342 371 429 470 447 476 534 576 488 517 575 617 
600 450 70 35 351 380 433 475 391 420 473 515 488 517 570 612 548 577 631 673 
600 450 80 48 343 356 454 479 356 369 466 492 448 461 558 584 481 493 591 617 
600 450 80 44 327 340 410 435 359 372 442 467 443 456 526 551 496 509 578 604 
600 450 80 40 368 381 446 472 419 432 498 523 496 508 574 599 567 580 646 671 
600 450 90 54 364 360 492 501 365 362 493 503 459 455 587 596 480 477 608 618 
600 450 90 49 349 346 449 458 370 366 471) 479 456 452 555 565 497 493 596 606 
600 450 90 45 386 383 482 491 426 423 522 531 504 501 600 609 565 562 660 670 
600 600 70 38 476 492 625 653 492 508 640 669 603 619 751 780 639 655 787 816 
600 600 70 35 425 441 545 574 460 476 580 609 563 579 683 711 618 634 738 767 
600 600 70 31 480 496 596 624 535 551 650 679 629 646 745 774 704 720 820 849 
600 600 80 44 481 481 625 638 508 508 652 665 598 598 742 755 646 645 789 802 
600 600 80 40 441 441 557 569 488 487 603 616 569 569 685 698 636 636 752 764 
600 600 80 36 505 505 616 629 571 571 682 695 645 645 756 769 731 731 843 855 
600 600 90 49 504 488 665 662 520 504 681 678 611 595 773 769 647 &31 309 805 
600 600 90 45 460 444 593 590 496 479 628 625 579 563 712 709 635 618 767 764 
600 600 90 40 523 507 651 648 577 561 706 703 653 617 782 778 728 712 857 853 
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TABU: E-3F. TCTrAL I\C EKI'ITED III mE TCTrAL INl'ERSECTIOli SYSTEH (GRAMS) IN 15 MINUrES FOR GEOHF:rRY 7*5 

INTERSECTlOli TROCKS 011 TIlE MINOR STREET 
ENVlROIIMENr LQI LEVEL HIGH LEVEL 

LEIT TURNS ON MINOR STREET LEIT TURNS 011 MINOR STREET 
LQI LEVEL HIGH LEVEL LQI LEVEL HIGH LEVEL 

TROCKS 011 MAJOR STREET TRUCKS 011 MAJOR STREET TROCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH lD/ HIGH 

'1-2 '1-1 CY GT lJ.LL IILLL un.r. HIILL LLHL IILHL LHHL HHIIL u..LH IILLH UIUI HHLH LLHH IILIIH UIHII IIIIHII 

300 300 50 27 226 226 290 303 176 177 241 254 257 258 322 335 228 228 292 306 
300 300 50 25 223 223 259 272 193 193 229 242 266 266 302 315 256 257 292 306 
300 300 50 22 196 196 228 241 185 186 217 231 250 251 282 296 260 261 292 305 
300 300 60 33 239 224 299 297 201 186 262 259 261 246 321 319 244 228 304 301 
300 300 60 30 245 230 277 274 227 211 259 256 279 263 311 308 281 265 312 309 
300 300 60 27 227 211 254 251 228 212 255 253 272 256 299 296 293 277 321 318 
300 300 70 38 252 220 329 310 202 171 280 261 264 232 342 323 235 203 313 294 
300 300 70 35 254 222 303 284 224 192 273 254 277 246 327 308 268 236 317 298 
300 300 70 31 232 200 277 257 221 189 266 247 267 235 312 293 277 245 322 303 
300 450 50 25 243 257 341 367 208 222 306 332 287 301 385 411 272 286 370 396 
300 450 50 22 239 253 308 335 224 237 293 319 294 308 363 390 299 312 368 395 
300 450 50 20 218 231 283 309 222 235 287 313 284 298 349 375 308 322 373 400 
300 450 60 30 265 262 358 368 241 239 335 345 299 296 392 402 296 293 389 399 
300 450 60 27 269 266 334 344 265 262 330 340 315 312 380 390 331 328 396 406 
300 450 60 24 255 252 315 325 270 267 331 341 312 309 372 382 347 345 408 418 
300 450 70 35 274 255 385 379 239 220 350 344 299 280 410 403 284 265 395 389 
300 450 70 31 275 256 357 351 259 240 342 336 311 292 393 387 316 297 398 392 
300 450 70 28 256 237 334 328 260 241 338 332 303 284 381 375 327 309 405 399 
300 600 60 27 295 295 425 438 274 274 405 418 350 351 481 494 350 350 481 494 
300 600 60 24 269 270 372 385 268 269 371 384 337 337 439 452 356 356 458 471 
300 600 60 21 274 274 372 385 292 293 390 403 353 353 451 464 391 392 489 502 
300 600 70 31 319 303 445 442 309 294 436 433 365 349 491 488 376 360 502 499 
300 600 70 28 301 285 399 396 311 296 409 406 359 343 457 454 389 374 487 484 
300 600 70 24 312 297 406 403 342 326 436 433 382 366 475 472 432 416 525 522 
300 600 80 36 320 288 464 445 299 268 443 424 357 325 500 481 356 324 500 481 
300 600 80 32 299 267 414 395 298 266 413 394 347 315 462 443 366 334 481 462 
300 600 80 28 306 274 417 398 324 292 435 416 365 333 476 457 404 372 515 496 
450 300 50 30 236 244 310 330 203 211 276 297 300 308 373 394 287 295 360 381 
450 300 50 27 228 236 273 294 214 222 259 280 303 311 348 369 310 318 355 375 
450 300 50 25 210 213 251 271 216 223 256 277 297 304 337 358 323 330 363 384 
450 300 60 36 258 250 327 332 236 228 305 310 312 304 381 386 311 302 380 384 
450 300 60 33 259 251 300 304 257 248 297 302 325 316 365 370 343 334 383 388 
450 300 60 30 250 241 286 290 267 258 303 307 327 318 363 367 364 356 400 405 
450 300 70 42 268 244 355 343 235 210 321 310 313 288 399 387 300 275 386 374 
450 300 70 38 268 243 326 314 254 229 312 300 324 299 382 370 330 306 388 377 
450 300 70 35 254 230 308 296 250 235 314 302 322 297 376 364 348 323 401 390 
450 450 60 33 266 287 372 406 247 268 353 387 342 363 448 482 343 364 449 483 
:'50 450 60 30 259 280 337 370 259 280 337 371 346 367 424 458 367 388 445 478 
450 450 60 27 247 268 321 354 267 288 341 374 346 367 420 453 386 407 460 493 
450 450 70 38 291 296 393 410 283 288 385 403 357 362 459 477 370 374 472 489 
450 450 70 35 292 297 366 383 304 309 378 395 370 374 443 461 402 407 476 493 
450 450 70 31 289 294 359 376 321 325 390 408 379 383 448 465 430 435 500 517 
450 450 80 44 292 281 412 413 273 262 393 394 349 337 468 470 350 339 470 471 
450 450 80 40 292 280 383 384 293 281 384 385 360 349 451 452 381 369 472 473 
450 450 80 36 286 274 373 374 306 294 393 394 365 354 452 454 406 394 493 494 
'.50 600 70 35 360 368 499 520 355 363 495 515 448 455 587 608 463 471 603 623 
450 600 70 31 332 340 443 464 347 355 458 479 432 439 543 563 467 475 5'8 598 
450 600 70 28 347 355 454 474 381 389 488 509 458 466 565 585 513 520 619 640 
450 600 80 40 387 378 522 526 393 385 528 533 465 456 600 604 492 484 627 631 
450 600 80 36 368 360 475 479 394 386 501 505 458 449 565 569 504 496 611 615 
450 600 80 32 392 383 494 498 437 429 540 544 493 485 595 600 559 551 661 666 
450 600 90 45 382 357 535 523 377 353 530 518 451 426 603 591 466 442 619 607 
450 600 90 40 362 337 486 474 377 352 501 489 442 417 566 554 477 453 601 590 
450 600 90 36 381 356 501 489 415 391 535 523 473 448 593 581 527 503 647 635 
600 300 60 39 276 291 358 385 226 24l 308 336 371 386 453 481 342 357 424 452 
600 300 60 36 247 262 301 328 217 232 271 299 354 369 408 436 344 359 398 426 
600 300 60 33 259 274 308 336 248 263 298 325 377 392 427 454 387 402 437 464 
600 300 70 45 279 278 357 369 241 240 319 331 365 364 443 455 348 347 425 437 
600 300 70 42 260 258 309 321 241 240 291 302 357 356 407 418 359 358 408 420 
600 300 70 38 282 281 328 339 283 282 329 340 392 390 437 448 413 412 458 470 
600 300 80 52 296 279 392 387 247 230 342 338 373 356 468 464 344 327 439 435 
600 300 80 48 278 260 345 340 248 23l 315 310 366 348 433 428 356 339 423 419 
600 300 80 44 298 281 361 356 288 270 350 346 398 380 460 456 407 390 470 466 
600 450 70 42 342 370 457 498 307 335 422 463 450 478 565 606 435 463 550 591 
600 450 70 38 316 344 403 444 301 329 388 429 436 464 522 563 440 468 527 568 
600 450 70 35 334 362 417 458 338 366 421 462 465 493 548 588 489 517 572 613 
600 450 80 48 347 359 458 482 323 335 434 459 445 457 556 581 442 454 553 577 
600 450 80 44 331 343 413 438 327 339 409 434 441 453 523 548 457 469 539 564 
600 450 80 40 360 372 438 463 375 387 454 478 481 493 559 584 517 529 595 620 
600 450 90 54 359 355 487 496 324 320 452 461 448 443 576 584 433 429 561 570 
600 450 90 49 344 340 444 453 329 324 429 437 444 440 544 553 449 445 549 557 
600 450 90 45 370 365 465 474 374 369 469 478 481 477 577 586 506 501 601 610 
600 600 70 38 464 479 612 640 444 459 592 620 584 599 732 760 584 599 732 760 
600 600 70 35 413 428 533 560 412 427 531 559 544 559 664 692 563 578 683 711 
600 600 70 31 456 471 572 600 475 490 590 618 599 614 715 742 638 653 753 781 
600 600 80 44 478 477 622 633 469 468 613 624 588 587 732 744 599 598 743 755 
600 600 80 40 438 436 553 565 448 447 563 575 559 558 675 687 590 589 705 717 
600 600 80 36 490 489 601 613 520 519 631 643 623 622 735 746 673 672 785 796 
600 600 90 49 492 475 653 649 472 454 633 628 593 576 754 750 593 575 754 749 
600 600 90 45 448 431 581 577 447 430 580 576 561 543 694 689 580 562 713 708 
600 600 90 40 499 482 628 623 517 500 646 642 623 606 752 747 662 644 790 7136 
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TABLE E-3G. TOTAL He EHlTIED IN TIlE TOTAL IIfl'ERSECTION SYSTEM (GRAMS) IN 15 HIIlUTES FOR GEClffiTRY 6*6 

IIfl'ERSECTlON TRUCKS ON TIlE HINOR STREET 
ElIVlRO!lHEllT [.()o/ lEVEL HIGH lEVEL 

LEFT TURNS ON HIIIOR STREET lEIT TURNS ON HINOR STREET 
1m LEVEL HIGH lEVEL [.()o/ lEVEL HIGH lEVEL 

TRlJCKS (JI KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET 
[.()o/ HIGH [.()o/ HIGH [.()o/ HIGH [.()o/ HIGH 

L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T ./KAJOR L.T./KAJOR L.T./KAJOR 
[.()o/ HIGH [.()o/ HIGH [.()o/ HIGH [.()o/ HIGH [.()o/ HIGH [.()o/ HIGH [.()o/ HIGH [.()o/ HIGH 

V-2 V-I CY GT UJ.L HLLL UILL IIHLL wn. HLHL IJIIIL HHIIL lJ.LH HLLII UILH HIILII LLHH IIIl!H UIIIII IIIIIIH 

300 300 50 27 217 241 274 310 188 212 244 281 271 295 327 364 262 286 318 355 
300 300 50 25 203 227 231 268 193 217 221 257 268 292 296 333 278 302 306 343 
300 300 50 22 188 212 211 248 197 221 220 257 265 2!19 288 325 294 318 318 354 
300 300 60 33 214 222 266 286 196 203 247 268 258 266 310 331 260 268 312 333 
300 300 60 30 208 216 232 253 209 217 233 254 264 272 288 308 286 293 309 330 
300 300 60 27 201 209 221 241 222 230 241 262 269 277 288 309 310 317 329 350 
300 300 70 38 244 235 313 317 214 205 283 288 278 270 348 352 269 2()() 338 343 
300 300 70 35 234 225 275 279 224 215 265 269 280 272 321 326 290 282 331 336 
300 300 70 31 223 215 260 265 233 224 269 274 281 273 318 322 311 302 347 352 
300 450 50 25 266 303 355 405 251 288 340 390 332 369 421 471 337 374 426 476 
300 4:;0 50 22 250 287 311 361 254 291 315 365 328 365 389 439 352 389 413 463 
300 450 50 20 240 277 297 347 264 301 321 370 329 366 386 436 373 410 430 480 
300 450 60 30 271 291 356 389 267 287 352 385 327 348 412 446 343 364 428 462 
300 450 60 27 263 284 320 353 279 299 335 369 331 352 388 421 367 388 423 457 
300 450 60 24 260 281 313 346 295 316 348 381 340 361 392 426 395 416 447 481 
300 450 70 35 297 302 399 417 282 286 384 401 344 349 446 464 349 353 451 469 
300 450 70 31 286 291 360 377 290 295 364 382 344 349 418 436 369 373 443 460 
300 450 70 28 278 283 348 365 302 306 372 389 348 353 418 435 392 397 462 479 
300 600 60 27 348 372 471 507 347 371 470 506 426 450 549 585 446 470 568 605 
300 600 60 24 312 336 406 442 330 354 424 461 401 425 495 532 440 464 534 571 
300 600 60 21 327 351 417 454 365 389 455 492 429 453 518 555 487 511 577 613 
300 600 70 31 355 363 473 494 366 373 484 504 424 432 542 562 454 462 572 593 
300 600 70 28 326 334 416 436 356 364 446 466 406 414 496 517 456 464 546 567 
300 600 70 24 349 357 434 455 398 406 484 504 440 448 526 546 510 518 595 616 
300 600 80 36 374 365 509 514 373 364 508 512 433 424 568 573 452 444 587 592 
300 600 80 32 341 332 448 452 359 351 466 471 411 403 519 523 450 442 557 562 
300 600 80 28 359 351 462 466 397 389 500 504 441 433 544 548 499 491 602 607 
450 300 50 30 266 297 331 375 252 284 317 361 352 383 417 461 358 390 424 468 
450 300 50 27 246 278 283 327 252 283 289 333 344 375 381 425 370 401 407 451 
450 300 50 25 240 271 272 316 265 296 297 341 349 380 381 425 394 425 427 471 
'.50 300 60 36 271 286 331 359 268 2!13 329 357 347 362 408 436 365 380 426 454 
450 300 60 33 260 275 293 320 277 292 310 338 348 363 380 408 385 401 418 446 
450 300 60 30 262 277 290 318 299 314 327 355 362 377 390 418 419 434 447 474 
450 300 70 42 298 297 376 388 284 283 362 374 365 364 443 455 371 370 449 461 
450 300 70 38 286 285 336 347 292 291 342 353 364 363 414 426 390 389 440 452 
450 300 70 35 284 283 329 341 309 308 355 366 374 373 419 431 419 418 465 476 
450 450 60 33 327 371 425 482 327 372 425 482 425 469 523 580 446 490 544 601 
:'50 450 60 30 308 352 378 435 328 372 398 455 417 462 487 544 458 502 528 585 
450 il.50 ~O 27 308 352 373 430 347 392 413 470 429 473 494 551 489 533 554 511 
450 '.50 70 38 334 363 428 '.69 346 375 440 481 '.23 451 517 558 '>55 '.83 549 590 
450 450 70 35 324 352 389 430 355 384 421 462 424 452 489 530 476 504 541 582 
450 450 70 31 333 361 394 435 384 412 445 486 444 472 505 j46 516 544 577 618 
450 450 80 44 353 365 464 489 353 365 465 489 432 444 543 568 453 465 564 589 
450 450 80 40 341 353 424 449 361 373 444 469 432 444 514 539 472 484 555 580 
450 450 !l0 36 346 358 425 450 386 398 465 489 448 460 527 552 508 520 587 612 
450 600 70 35 451 '.83 582 626 466 498 597 641 562 593 693 737 597 628 728 772 
450 600 70 31 412 443 515 559 447 478 549 594 534 565 637 681 589 620 691 735 
450 600 70 28 439 470 537 581 493 524 591 635 572 603 670 714 646 677 744 789 
450 600 80 40 461 476 588 616 487 502 614 642 562 577 688 716 608 623 735 763 
450 600 80 36 431 446 529 557 477 492 575 603 543 558 642 669 609 624 708 736 
450 600 80 32 466 481 560 588 531 546 625 653 590 605 684 712 675 690 769 797 
450 600 90 45 474 472 618 629 489 487 633 644 565 564 709 721 600 599 744 756 
450 600 90 40 442 441 558 569 476 475 592 604 544 543 660 672 599 598 715 727 
450 600 90 36 473 471 584 596 527 525 638 650 587 586 698 710 661 660 772 784 
600 300 60 39 343 382 417 468 313 352 387 438 461 500 535 586 452 490 525 577 
600 300 60 36 303 341 348 400 292 331 338 389 432 471 478 529 442 481 488 539 
600 300 60 33 326 365 367 419 335 374 376 428 467 506 508 560 497 535 538 589 
600 300 70 45 330 352 399 434 311 334 381 416 438 461 508 543 440 462 510 545 
600 300 70 42 298 321 340 375 299 322 341 376 418 441 460 495 440 462 481 j16 
600 300 70 38 333 355 370 405 353 376 390 425 464 487 501 536 505 528 542 577 
600 300 80 52 364 370 451 470 334 340 421 440 463 469 550 569 453 460 540 559 
600 300 80 48 334 340 392 411 323 330 382 401 444 450 503 522 454 460 513 532 
600 300 80 44 366 372 420 439 375 381 429 448 487 494 542 561 517 523 571 590 
600 450 70 42 441 492 548 612 425 477 532 596 571 622 678 742 576 627 683 747 
600 450 70 38 403 455 482 546 407 459 486 550 545 597 623 688 569 621 648 712 
600 450 70 35 433 484 507 571 456 508 530 595 586 637 660 724 630 681 704 768 
600 450 80 48 428 464 531 579 424 460 527 575 549 584 651 699 565 600 668 716 
600 450 80 44 401 436 475 523 416 452 490 539 533 568 607 655 569 604 643 691 
600 450 80 40 441 477 511 559 476 512 546 594 585 620 655 703 640 676 710 758 
600 450 90 54 457 477 577 609 442 461 562 594 568 588 688 720 573 593 693 725 
600 450 90 49 431 450 523 555 435 454 527 559 554 573 645 677 578 597 670 702 
600 450 90 45 468 487 556 588 492 511 579 611 602 622 690 722 646 665 733 765 
600 600 70 38 594 632 734 785 593 631 733 784 736 775 876 927 755 794 895 946 
600 600 70 35 531 569 642 693 549 588 661 712 684 723 796 847 723 762 835 886 
600 600 70 31 586 624 693 744 624 662 731 782 751 790 858 909 809 848 916 968 
600 600 80 44 590 613 726 761 601 623 736 771 723 745 85a 894 754 776 889 924 
600 600 80 40 538 561 645 681 S68 590 675 710 682 705 790 825 733 755 840 875 
600 600 80 36 602 625 705 740 652 674 755 790 758 780 861 896 828 850 931 966 
600 600 90 49 622 628 774 793 620 627 773 792 745 751 898 917 764 770 917 936 
600 600 90 45 566 572 691 710 585 591 709 728 701 707 825 844 739 746 864 883 
600 600 90 40 628 635 749 768 666 673 787 806 775 781 895 914 833 839 953 972 
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TABLE E-3H. toTAL He EHI'ITED IN mE toTAL INTERSECTIOII SYSTEM (GRAMS) IN 15 HllIUTES FOR GEOMErRY 7*6 

INTERSECTIOII TRUCKS 011 mE MIIDR S'l.'\IEET 
EN'IlRONHENr LCJW lZVEL HIGH LEVEL 

LEn TURIIS 011 MIIDR STRI!J!:T LEn nJRNS 011 MINOR STREET 
LCJW lZVEL HIGH LEVEL LCJW LEVEL HIGH LEVEL 

!ROCKS 011 MlJOR STRI!J!:T TRlICKS ON MlJOR STRI!J!:T TRUCKS ON MlJOR STREET TRUCKS ON MlJOR STREET 
LCI/ HIGH LCJW HIGH LCJW HIGH LCJW HIGH 

L.T./MIJOR L.T./MIJOR L.T./MIJOR L.T./MIJOR L.T./MIJOR L.T./MIJOR L.T./MIJOR L.T ./MIJOR 
LCI/ HlGH LCJW HlGH LCJW HlGH LCJW HlGH LCJW HIGH LCJW HlGH LCJW HlGH LCJW HlGH 

V-2 V-I CY GT UJ.L IILLL LIlLL IIIILL LIJ{L RLRL lJDIL RIIHL WJI IILLII UILH IIIILH LLInI RLHH UIIIII lIHIIII 

300 300 50 27 248 249 304 318 225 226 281 295 295 296 351 366 292 294 349 363 
300 300 50 25 245 246 273 287 242 243 270 284 304 305 332 346 321 322 349 363 
300 300 50 22 230 231 253 268 246 247 270 284 300 302 324 338 337 338 360 374 
300 300 60 33 253 238 305 303 241 227 293 291 291 276 343 341 300 285 351 350 
300 300 60 30 259 244 282 281 267 252 291 289 308 294 332 330 337 322 360 358 
300 300 60 27 252 237 271 269 280 265 299 297 313 298 332 330 361 346 380 378 
300 300 70 38 274 243 343 325 251 220 320 302 302 271 372 353 300 269 369 351 
300 300 70 35 276 245 317 299 272 242 314 295 316 285 357 339 333 302 374 356 
300 300 70 31 265 234 302 284 282 251 318 300 317 286 353 335 353 322 390 372 
300 450 50 25 277 292 366 394 269 283 358 385 337 351 426 453 349 363 438 465 
300 450 50 22 273 287 334 361 284 299 345 372 344 358 405 432 375 390 436 464 
300 450 50 20 263 278 320 347 294 308 350 378 346 360 402 430 396 411 453 480 
300 450 60 30 290 289 375 386 293 292 378 389 340 339 425 436 363 362 448 460 
300 450 60 27 294 293 351 362 317 315 374 385 356 354 413 424 399 397 455 466 
300 450 60 24 292 290 344 355 334 332 386 397 365 363 417 428 427 425 479 490 
300 450 70 35 308 290 411 405 300 282 402 397 349 331 451 446 360 343 463 458 
300 450 70 31 309 291 383 378 320 302 394 389 361 343 435 430 392 374 466 461 
300 450 70 28 301 283 371 366 332 314 401 396 365 347 434 429 415 397 485 480 
300 600 60 27 340 342 462 477 346 348 468 483 412 413 534 548 438 439 560 575 
300 600 60 24 315 316 409 423 340 342 434 449 398 400 492 506 444 445 538 552 
300 600 60 21 331 333 421 435 376 377 466 480 426 427 515 530 491 492 581 595 
300 600 70 31 356 341 474 472 373 358 491 489 418 403 536 534 455 441 573 571 
300 600 70 28 338 324 428 426 375 360 465 463 412 397 502 500 469 454 559 557 
300 600 70 24 361 346 446 444 417 403 503 501 446 431 531 530 523 508 608 606 
300 600 80 36 366 335 501 483 371 341 507 489 418 387 554 535 444 413 580 562 
300 1)00 80 32 344 313 451 433 370 339 477 459 408 378 516 497 454 423 561 543 
300 600 80 28 363 332 466 447 408 377 511 492 438 407 541 523 504 473 606 588 
450 300 50 30 287 295 352 373 280 289 345 367 366 375 431 453 380 388 445 466 
450 300 50 27 279 287 315 337 291 300 328 350 370 378 406 428 403 411 439 461 
~5O 300 50 25 272 281 304 326 304 313 337 358 375 383 407 428 427 436 459 481 
450 300 60 36 300 293 361 366 305 297 365 371 370 362 431 436 395 387 456 461 
450 300 60 33 301 294 333 339 325 318 358 363 382 375 415 420 427 419 459 465 
450 300 60 30 303 296 331 337 347 339 375 380 396 389 424 430 460 453 488 493 
450 300 70 42 319 295 397 386 312 288 390 379 379 355 457 446 392 369 471 460 
450 300 70 38 318 295 368 357 331 307 381 370 390 367 440 429 423 400 473 462 
450 300 70 35 316 293 362 351 348 325 394 383 400 376 445 434 452 429 498 487 
450 450 60 33 328 350 426 461 336 358 434 468 420 442 518 552 448 469 546 580 
450 450 60 30 321 343 391 425 348 370 418 452 424 446 494 528 471 493 541 571) 
450 450 60 27 321 343 386 421 368 389 433 468 436 457 501 536 502 524 568 1)02 
450 450 70 38 344 350 438 457 363 369 457 476 426 432 520 539 466 471 560 578 
450 450 70 35 346 351 411 429 384 390 450 468 439 445 505 523 498 504 563 582 
450 450 70 31 355 360 416 434 413 418 474 492 460 465 521 539 538 543 599 617 
450 450 80 44 354 344 466 468 362 351 473 475 427 416 538 540 455 444 566 568 
450 450 80 40 354 344 437 439 381 371 464 466 438 428 521 523 486 475 568 571 
450 450 80 36 360 349 438 440 406 396 485 487 455 445 534 536 522 511 601 603 
450 600 70 35 434 442 565 586 456 464 587 608 537 546 668 690 580 588 711 732 
450 600 70 31 406 415 509 530 448 456 550 572 521 530 624 646 583 592 686 707 
450 600 70 28 433 441 531 553 494 502 592 614 559 568 658 679 641 649 739 761 
450 600 80 40 452 444 578 584 485 478 612 617 546 539 673 678 600 592 726 732 
450 600 80 36 433 426 532 537 486 479 585 590 539 532 637 643 612 605 711 716 
450 600 80 32 469 461 563 568 541 533 635 640 586 578 680 685 678 671 772 778 
450 600 90 45 456 432 600 589 478 454 622 611 540 517 685 674 583 559 727 716 
450 600 90 40 436 412 552 541 477 454 593 582 532 508 648 637 594 570 709 699 
450 600 90 36 467 443 578 567 527 504 639 628 574 551 686 675 655 632 767 756 
600 300 60 39 354 370 428 457 331 347 405 434 466 482 539 568 463 479 537 566 
600 300 60 36 325 341 371 400 322 338 368 396 448 465 494 523 465 482 511 540 
600 300 60 33 349 365 390 419 365 381 406 435 483 499 525 553 520 536 561 590 
600 300 70 45 349 349 419 431 338 338 407 420 451 451 521 533 460 460 530 542 
600 300 70 42 330 329 371 383 338 338 379 392 443 443 484 497 471 471 513 525 
600 300 70 38 364 364 401 414 392 392 429 441 489 489 526 539 537 537 574 586 
600 300 80 52 375 359 462 458 352 336 439 436 467 451 554 551 465 449 552 548 
600 300 80 48 356 340 415 411 353 337 412 408 460 444 519 515 477 461 536 532 
600 300 80 44 388 372 443 439 404 388 459 455 504 487 558 555 540 524 595 591 
600 450 70 42 432 462 539 581 424 453 531 573 556 585 663 705 568 597 675 717 
600 450 70 38 407 436 485 527 418 447 496 538 542 571 620 662 573 602 652 694 
600 450 70 35 436 465 510 552 467 496 541 583 583 612 657 699 634 663 708 750 
600 450 80 48 429 441 531 557 432 444 534 560 543 556 645 671 566 579 668 694 
600 450 80 44 413 426 487 513 435 448 509 535 538 551 613 638 581 594 655 681 
600 450 80 40 453 466 523 549 495 508 565 591 591 603 660 686 653 666 723 748 
600 450 90 54 449 446 569 579 441 438 561 570 554 551 674 683 566 562 686 695 
600 450 90 49 435 431 526 536 446 442 537 547 551 547 642 652 582 579 674 683 
600 450 90 45 472 468 559 569 502 499 590 599 599 596 687 696 650 647 737 747 
600 600 70 38 566 582 706 735 572 588 712 741 702 718 842 871 728 744 868 897 
600 600 70 35 515 531 626 655 540 556 652 681 662 678 774 802 708 724 819 848 
600 600 70 31 570 586 677 706 615 631 722 751 729 745 836 865 794 810 901 930 
600 600 80 44 571 571 707 720 589 589 724 737 698 697 833 846 735 735 871 883 
600 600 80 40 531 531 638 651 568 568 675 688 669 669 776 789 726 726 833 846 
600 600 80 36 595 595 698 711 652 651 754 767 744 744 847 860 821 821 924 937 
600 600 90 49 594 578 747 744 600 584 753 750 711 695 864 860 737 721 890 886 
600 600 90 45 550 534 675 671 576 559 700 697 679 662 803 800 724 708 849 845 
600 600 90 40 613 596 733 730 658 641 778 775 753 736 873 869 818 801 938 935 
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TABLE 1':-31. 'rol'AL HC l!MI1'TED IN TIlE 'rol'AL INrERSI':CTlON SYS1'EM (GRAMS) IN 15 lfiNlJTES FOR GEOME'l'R'f 7*7 

INrERSECTlON TRUCKS ON TIlE MI!«lR S'I1!EET 
ENVlRONHEliT LOii' lEVEL HIGH LEVEL 

LEFT TURIfS ON MINOR S'I1!EET LEFT TIlRNS ON lfiNOR S'IREET 
LOii' LEVEL HIGH LEVEL LOii' LEVEL !UG!! LEVEL 

TlIlX:KS ON MAJOR S'l'REET TRUCKS ON MAJOR S'I1!EET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR S'l'REET 
LOii' HIGH LOii' HIGH LOii' IUGH LOii' lI.IGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
LOii' HIGH LOii' HIGH LOii' HIGH LOii' IIIGH LOii' HIGH 1m HIC!! 1m HIGH LOW HIGH 

'1-2 '1-1 CY GT LLLL l!l.LL LHLL HHLL LllIL trufL UlHL l!lIHL W1l. H:LUi UfLH I!HLH IllIH HIRH LHlIH IIHHH 

300 300 50 27 277 278 334 347 218 219 275 288 318 319 375 388 280 280 336 349 
300 300 50 25 275 275 303 3f6 235 235 263 276 327 327 355 368 308 308 336 349 
300 300 50 22 248 248 271 285 228 228 251 265 312 312 335 349 312 312 336 349 
300 300 60 33 291 275 343 340 244 228 296 293 323 307 375 372 295 279 347 344 
300 300 60 30 297 281 321 318 269 253 293 290 340 324 364 361 332 316 356 353 
300 300 60 27 279 263 298 295 270 254 289 286 333 317 352 350 345 329 364 361 
300 300 70 38 304 272 373 354 245 213 314 295 325 294 395 376 287 255 356 337 
300 300 70 35 305 274 347 327 266 234 307 288 339 307 380 361 320 288 361 342 
300 300 70 31 283 252 320 301 263 232 300 281 328 296 365 346 329 297 365 346 
300 450 50 25 300 313 389 415 255 268 344 371 353 366 442 468 328 342 418 444 
300 450 50 22 295 309 356 383 270 284 331 357 360 373 421 447 355 368 416 442 
300 450 50 20 274 287 330 357 268 282 )25 351 350 363 4D7 433 364 378 421 447 
300 450 60 30 321 319 406 416 288 285 373 383 365 362 450 460 352 349 437 447 
300 450 60 27 325 323 382 392 312 309 368 378 380 378 437 447 387 384 443 454 
300 450 60 24 311 308 363 373 317 314 369 379 377 375 430 440 403 4Dl 456 466 
300 450 70 35 331 312 433 427 286 267 388 382 364 346 467 461 340 321 443 436 
300 450 70 31 331 312 405 399 306 287 380 374 376 358 451 444 372 353 446 440 
300 450 70 28 312 293 382 375 306 287 376 :170 369 350 439 432 383 364 453 447 
300 600 60 27 355 356 477 491 325 325 447 460 420 421 543 556 410 411 533 546 
300 600 60 24 330 330 424 437 319 320 413 426 407 407 501 514 416 417 510 523 
300 600 60 21 134 335 424 437 343 344 433 446 423 423 512 526 452 452 541 554 
300 600 70 31 379 363 497 494 360 345 478 475 435 419 553 550 436 421 554 551 
300 600 70 28 362 346 451 448 362 347 ~52 449 429 413 519 516 450 434 539 :;36 
300 600 70 24 373 357 458 455 393 377 478 475 452 436 537 534 492 476 577 574 
300 600 80 36 381 349 516 497 350 318 486 467 427 395 562 543 417 385 552 533 
300 600 80 32 359 327 466 447 348 317 456 437 417 385 524 505 426 394 533 514 
300 600 80 28 366 334 469 450 375 343 478 458 435 403 538 519 464 432 567 548 
450 300 50 30 307 315 372 392 264 272 329 349 380 388 445 465 357 365 422 443 
450 300 50 27 299 307 335 356 275 283 312 333 383 391 420 441 380 388 417 437 
450 300 50 25 280 288 313 333 276 284 309 329 377 381. 409 429 393 401 425 446 
450 300 60 36 329 320 389 394 297 289 358 362 392 384 453 457 381 372 442 446 
450 300 60 33 330 321 362 366 318 309 350 354 405 396 437 441 413 404 445 450 
450 300 60 30 320 312 348 353 328 319 356 360 407 398 435 439 434 426 462 467 
450 300 70 42 339 314 417 405 296 271 374 362 393 368 471 459 370 345 448 436 
450 300 70 38 338 314 388 376 315 290 365 353 404 379 454 442 400 376 450 439 
450 300 70 35 325 300 370 358 321 296 366 354 402 377 447 435 418 393 463 452 
1,50 450 60 33 341 362 439 473 312 333 410 444 426 447 524 558 ~18 438 516 549 
450 450 60 30 334 354 403 437 325 345 394 428 430 451 500 534 441 462 511 545 
450 450 60 27 322 343 387 421 332 353 398 431 430 451 496 529 461 482 526 560 
450 450 70 38 366 370 1,60 477 349 353 442 460 441 446 535 552 444 449 538 556 
450 450 70 35 367 371 432 450 369 374 435 452 454 459 519 537 476 481 542 559 
450 450 70 31 364 369 425 443 386 391 447 464 463 467 524 541 505 509 566 583 
450 450 80 44 367 356 478 479 339 327 450 451 433 422 544 546 425 413 536 537 
450 450 80 40 367 355 450 451 358 346 441 442 444 433 527 528 456 444 538 540 
450 450 80 36 361 349 439 440 371 359 450 451 450 438 528 529 480 469 559 560 
450 600 70 35 439 447 570 591 425 43Z 556 576 536 544 667 688 542 550 673 694 
450 600 70 31 411 419 514 535 417 424 519 540 520 528 623 643 546 553 648 669 
450 600 70 28 426 434 525 545 451 459 549 570 547 554 645 665 591 599 690 710 
450 600 80 40 466 457 592 597 463 454 590 594 553 545 680 685 571 562 698 7.')2 
450 600 80 36 447 439 546 550 464 455 S62 S67 546 538 645 649 583 575 682 686 
450 600 80 32 471 462 565 S69 507 499 601 605 582 573 676 680 638 629 732 736 
450 600 90 45 461 437 605 594 447 422 591 579 539 515 684 672 545 521 690 678 
450 600 90 40 441 416 557 545 44£ 422 562 550 531 506 647 635 556 532 672 660 
450 600 90 36 460 436 572 560 485 460 597 585 561 537 673 661 606 582 718 706 
600 300 60 39 365 380 438 466 306 321 379 407 470 485 544 571 431 446 505 533 
600 300 60 36 336 351 381 409 296 311 342 )70 452 468 498 526 433 448 479 507 
600 300 60 33 348 363 389 417 328 343 369 397 476 491 517 545 476 491 517 545 
600 300 70 45 368 367 438 450 321 320 390 402 464 463 533 545 437 435 506 518 
600 300 70 42 349 347 390 401 321 319 362 373 456 455 497 508 448 447 489 501 
600 300 70 38 371 370 408 420 363 362 400 411 490 489 527 539 502 501 539 550 
600 300 80 52 386 368 472 468 327 309 413 409 472 451. 558 554 433 415 520 515 
600 300 80 48 367 350 425 421 327 310 386 381 464 447 523 518 445 428 504 499 
600 300 80 44 387 370 441 437 367 350 421 417 496 479 55G 546 496 479 551 546 
600 450 70 42 436 464 542 583 391 419 498 539 553 581 660 701 528 557 635 676 
600 450 70 38 410 438 488 529 385 413 463 504 538 567 617 658 534 562 612 653 
600 450 70 35 428 456 502 543 422 450 496 537 568 596 642 683 582 611 657 698 
600 450 80 48 ~ 452 543 567 407 419 510 534 548 560 650 675 535 547 637 662 
600 450 80 44 424 436 499 523 411 423 485 509 544 555 518 642 550 562 624 649 
600 450 80 40 453 465 523 548 459 471 529 554 584 596 654 679 610 622 680 705 
600 450 90 54 452 448 572 581 408 403 528 536 550 546 670 679 526 522 646 655 
600 450 90 49 438 433 529 538 412 408 504 513 547 543 639 647 542 538 634 642 
600 450 90 45 463 459 550 559 458 453 545 553 584 580 672 680 599 595 686 695 
600 600 70 38 562 577 702 730 532 547 672 699 691 706 831 859 681 696 821 849 
600 600 70 35 510 526 622 650 500 515 611 639 651 666 763 791 661 676 772 800 
600 600 70 31 554 569 661 S89 563 578 670 698 706 lZi 814 841 735 750 843 870 
600 600 80 44 576 575 711 723 557 556 692 704 695 694 831 ~3 697 696 832 844 
600 600 80 40 535 534 642 654 536 535 643 655 667 665 774 785 687 686 795 806 
600 600 80 36 588 587 691 702 608 607 711 722 731 730 834 845 771 770 874 886 
600 600 90 49 590 573 743 738 560 542 713 708 700 683 853 849 690 673 843 839 
600 600 90 45 546 529 671 666 535 518 660 655 668 650 792 788 677 660 802 797 
600 600 90 40 597 580 717 713 606 588 726 721 730 713 850 846 759 742 879 875 
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TABLE E-4A. TOTAL NOX EHI'ITED IN ntE TOTAL INTERSECTION SYSTEM. (GRAKS) IN 15 KINlJI'ES FOR GEOMETRY 4*4 

INTERSECTION TRIlCKS ON ntE KINOR STREET 
ENVIRONMENT LOW IEVEL HIGH LEVEL 

LEFT TIlRIIS 011 KINOR STREET LEFT nIRNS ON KINOR STREET 
LOW LEVEL HIGH LEVEL LOW LEVEL HIGH LEVEL 

TRUCKS 011 MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON KAJaR STREET 
LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

L. T • /KAJOR L. T • /KAJOR L. T • /KAJOR L. T. /KAJOR L. T • /KAJOR L. T • /KAJOR L. T. /KAJOR L. T. /KAJOR 
L~ HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

V-2 V-I C'l GT IJ.LL HLLL LHLL HHLL LUlL HUlL UIIIL lIHHL LU.H IILLH UILII HHLH LLIffi IIlJIH LIIlIlI IIHHH 

300 300 50 27 444 460 521 558 434 450 511 548 525 541 618 656 555 571 649 686 
300 300 50 25 447 463 509 546 451 466 512 549 544 560 623 660 588 604 666 703 
300 300 50 22 412 428 458 495 429 445 475 512 526 542 589 626 583 599 646 683 
300 300 60 33 422 454 513 567 412 445 503 557 495 527 602 656 525 557 633 686 
300 300 60 30 442 474 517 571 445 478 521 574 531 563 623 677 575 607 667 720 
300 300 60 27 421 454 482 535 438 471 499 552 527 560 604 658 584 617 661 715 
300 300 70 38 412 428 517 555 403 418 508 545 477 493 599 636 507 523 629 666 
300 300 70 35 426 442 516 553 429 445 519 556 507 523 613 650 550 566 657 694 
300 300 70 31 399 415 473 510 416 432 490 527 496 512 587 624 553 569 644 681 
300 450 50 25 513 529 667 704 503 519 657 694 617 633 788 825 647 663 819 856 
300 450 50 22 505 521 644 681 509 524 648 685 626 642 782 819 670 686 825 862 
300 450 50 20 485 501 609 646 502 518 626 663 623 639 764 801 680 696 821 858 
300 450 60 30 497 529 666 719 487 520 656 709 593 626 779 832 624 656 809 862 
300 450 60 27 504 536 657 711 508 540 661 714 617 649 787 840 661 693 830 884 
300 450 60 24 497 530 635 689 514 547 652 706 627 659 781 835 684 716 838 892 
300 450 70 35 492 508 674 711 482 498 664 701 580 596 779 816 610 626 809 846 
300 450 70 31 492 508 659 696 495 511 663 700 597 612 780 817 640 656 824 861 
300 450 70 28 478 493 629 666 495 510 646 683 599 615 767 804 656 672 824 861 
300 600 60 27 511 527 783 820 501 517 774 811 639 655 928 965 669 685 958 995 
300 600 60 24 491 506 748 785 494 510 752 789 636 651 909 946 679 695 953 990 
300 600 60 21 483 499 725 762 500 516 742 779 645 660 903 940 702 717 960 997 
300 600 70 31 487 519 774 827 477 510 764 817 607 639 910 964 637 670 941 994 
300 600 70 28 480 513 752 805 484 516 755 809 617 649 905 958 661 693 948 1002 
300 600 70 24 482 515 738 792 499 532 755 809 636 668 908 962 692 725 965 1018 
300 600 80 36 475 491 775 812 465 481 766 803 587 602 904 941 617 632 934 971 
300 600 80 32 459 475 745 782 463 479 748 785 588 604 890 927 631 647 933 970 
300 600 80 28 453 469 723 760 470 486 740 777 598 614 885 922 655 671 942 979 
450 300 50 30 513 529 602 639 518 534 607 644 681 697 787 824 726 742 832 869 
450 300 50 27 509 525 583 620 527 543 601 638 694 709 784 821 752 768 843 880 
450 300 50 25 488 504 547 584 520 536 578 616 690 705 765 802 761 777 837 874 
450 300 60 36 506 538 609 662 511 543 614 667 666 698 786 839 711 743 831 384 
450 300 60 33 517 549 605 659 536 568 624 677 694 726 798 852 752 785 857 910 
450 300 60 30 513 545 586 639 545 577 617 671 706 739 796 849 778 810 867 921 
450 300 70 42 494 509 611 648 499 514 616 653 645 661 779 816 690 706 824 861 
450 300 70 38 503 519 605 642 521 537 623 660 671 687 790 827 730 746 848 885 
450 300 70 35 493 508 579 616 525 540 611 648 678 694 781 318 750 765 853 890 
4jO 450 60 33 567 583 733 771 572 588 739 776 759 775 942 979 804 820 987 1024 
450 450 60 30 552 567 703 740 570 586 721 758 760 776 928 965 818 834 986 1023 
!o50 ~50 60 27 547 562 683 720 578 594 714 751 772 788 924 961 'l44 359 996 1033 
!o50 450 70 38 555 588 736 789 560 593 741 795 739 771 936 990 784 816 981 1035 
450 450 70 35 555 587 720 773 573 605 738 792 755 787 937 990 813 846 995 1049 
450 450 70 31 564 596 714 767 595 628 745 799 781 813 947 1001 352 885 1019 1073 
450 450 80 44 537 553 732 769 542 558 737 774 713 729 924 961 758 774 969 1006 
~50 450 80 40 533 549 712 749 552 567 731 768 725 741 921 958 784 800 980 1017 
450 450 80 36 536 552 700 737 568 584 732 769 745 761 926 963 817 833 997 1034 
450 600 70 35 615 631 900 937 620 636 905 942 830 846 1132 1169 875 891 1177 1214 
450 600 70 31 586 602 856 893 605 621 874 911 819 834 1105 1142 877 893 1163 1200 
450 600 70 28 594 610 848 885 626 642 880 917 843 859 1114 1151 915 930 1185 1222 
450 600 80 40 596 628 895 948 601 633 900 953 803 836 1119 1172 849 881 1164 1217 
450 600 80 36 582 615 866 919 601 633 884 938 806 839 1107 1160 865 897 1165 1218 
450 600 80 32 602 635 870 924 634 666 902 956 843 875 1128 1181 915 947 1199 1253 
450 600 90 45 574 589 886 923 579 594 891 928 773 789 1102 1139 818 834 1147 1184 
450 600 90 40 553 569 850 887 571 587 869 906 769 785 1083 1120 827 843 1141 1178 
450 600 90 36 565 581 847 884 597 613 879 916 797 813 1096 1133 869 885 1168 1205 
600 300 60 39 544 560 673 710 535 550 663 700 800 816 946 983 830 846 976 1013 
600 300 60 36 534 549 647 684 537 553 651 688 806 822 936 973 850 865 980 1017 
600 300 60 33 531 547 630 667 548 564 647 684 820 836 935 972 877 893 992 1029 
600 300 70 45 507 539 650 703 497 529 640 693 754 787 914 967 784 817 944 997 
600 300 70 42 512 544 640 693 516 548 643 697 776 809 920 974 820 852 964 1017 
600 300 70 38 528 561 641 694 545 578 658 711 809 841 938 991 866 898 995 1048 
600 300 80 52 508 524 665 702 499 515 656 693 748 764 921 958 778 794 951 988 
600 300 80 48 515 531 657 694 519 535 661 698 771 787 929 967 815 831 973 1010 
600 300 80 44 527 543 654 691 544 560 671 708 800 816 943 980 857 873 1000 1037 
600 450 70 42 651 667 857 894 641 657 847 884 930 946 1153 1190 960 976 1183 1220 
600 450 70 38 632 647 823 860 635 651 826 863 928 943 1135 1172 971 987 1179 1216 
600 450 70 35 643 659 819 856 660 676 836 873 956 972 1148 1185 1013 1029 1205 1242 
600 450 80 48 607 639 827 881 597 629 817 871 878 910 1115 1168 908 940 1145 1198 
600 450 80 44 604 636 809 863 608 640 813 866 892 924 1114 1167 936 968 1157 1211 
600 450 80 40 633 665 823 876 650 682 840 893 938 970 1144 1197 994 1027 1201 1254 
600 450 90 54 608 624 843 880 598 614 833 870 871 887 1122 1159 901 917 1152 1189 
600 450 90 49 605 620 824 861 608 624 827 864 884 900 1120 1157 928 944 1163 1200 
600 450 90 45 628 643 831 868 645 660 848 885 924 940 1144 1181 981 997 1201 1238 
600 600 70 38 706 722 1031 1068 696 712 1021 1058 1009 1025 1350 1387 1039 1055 1380 1417 
600 600 70 35 671 686 980 1017 674 690 983 1020 990 1006 1316 1353 1034 1050 1359 1397 
600 600 70 31 695 711 989 1026 712 728 1006 1043 1031 1047 1342 1379 1088 1104 1399 1436 
600 600 80 44 668 701 1007 1060 659 691 997 1051 963 996 1318 1372 993 1026 1348 1402 
600 600 80 40 650 682 973 1027 654 686 977 1030 962 994 1301 1355 1005 1037 1345 1398 
600 600 80 36 689 722 997 1051 706 739 1014 1068 1017 1050 1342 1395 1074 1107 1399 1452 
600 600 90 49 679 695 1032 1069 670 685 1022 1059 966 982 1335 1372 996 1012 1365 1402 
600 600 90 45 655 671 992 1029 659 674 996 1033 958 974 1312 1349 1002 1018 1356 1393 
600 600 90 40 687 703 1009 1046 704 720 1026 1063 1007 1023 1346 1383 1064 1080 1402 1439 
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TABLE 1!-4B. TOTAL NOli: EMlTl'ED IN THE TOTAL INTERSECTION SYSTEM (GRAMS) IN 15 MImms FOR GEOMETRY 5*4 

INTERSECTION TRlJCKS ON THE MINOR STREET 
ENVIRONHEIIT 1m UM:L HIGH LEVEL 

LEFT TURNS ON MINOR STREET LEFT TURNS ON MINOR STREET 
1m LEVEL HIGH LEVEL 1m LEVEL HIGH LEVEL 

TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET TRUCKS ON KAJOR STREET 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 

L.T ./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T ./KAJOR L.T./KAJOR L.T ./KAJOR L.T./KAJOR 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 

V-2 V-I CY GT u.LL HLLL lJU.L HHLL LLHI. HLHL UIIIL IDIHL IJ.Ul HLU\ UILII HIIL!I lJ.HII HLIIH LHIIH HHIIII 

300 300 50 27 609 611 686 709 603 605 680 703 680 682 773 797 714 716 808 831 
300 300 50 25 603 606 665 689 611 613 673 696 691 694 770 793 739 741 817 841 
300 300 50 22 562 564 608 631 583 585 629 653 666 668 729 753 727 729 790 814 
300 300 60 33 582 600 673 713 576 595 667 707 645 663 752 792 679 698 787 827 
)00 300 60 30 593 612 669 709 601 619 676 716 673 691 765 805 720 739 813 853 
300 300 60 27 566 585 626 666 587 606 647 687 662 681 739 779 723 742 800 840 
300 300 70 38 577 579 682 706 571 574 676 700 632 634 754 777 666 668 788 811 
300 300 70 35 582 584 672 695 590 592 680 703 654 656 760 784 701 704 808 831 
300 300 70 31 548 551 623 646 570 572 644 667 637 639 728 751 698 700 789 812 
300 450 50 25 669 672 824 847 664 666 818 842 764 766 935 959 799 801 970 993 
300 450 50 22 653 656 793 816 661 663 800 824 765 767 921 944 813 815 968 992 
300 450 50 20 627 629 751 774 648 1150 772 795 755 758 896 919 815 819 957 980 
300 450 60 30 649 667 817 857 643 662 811 851 735 754 920 960 770 788 955 995 
300 450 60 27 647 666 800 840 655 674 808 848 751 769 920 960 798 817 968 1008 
300 450 60 24 634 653 772 812 655 674 793 833 754 773 908 948 815 834 969 1009 
300 450 70 35 648 650 831 854 643 645 825 849 727 729 926 949 761 763 960 984 
300 450 70 31 640 642 807 831 648 650 815 838 735 738 919 94-3 783 785 967 990 
300 450 70 28 619 621 771 794 640 643 792 916 731 733 900 923 792 794 961 984 
300 600 60 27 659 661 932 955 654 656 926 950 778 780 1067 1090 812 814 1101 1125 
300 600 60 24 631 633 888 912 639 641 996 919 766 769 1040 1064 814 816 1088 1111 
300 60() 60 21 617 619 859 882 638 640 880 903 769 771 1027 1051 830 832 1088 1112 
300 600 70 31 631 649 917 957 625 644 912 951 741 760 1044 1084 775 794 1078 1118 
300 600 70 28 616 634 887 927 623 642 895 935 743 761 1031 1071 790 809 1078 1118 
300 600 70 24 611 629 867 907 632 651 888 929 755 773 1027 1067 816 834 1088 1128 
300 600 80 36 623 625 924 947 618 620 918 942 725 728 1043 1066 760 762 1077 1100 
300 600 80 32 600 602 885 908 607 610 893 916 719 721 1020 1044 766 768 1068 1092 
300 600 80 28 587 589 857 880 608 610 878 901 723 725 1009 1032 784 786 1070 1093 
450 300 50 30 666 668 755 779 675 678 765 788 825 827 931 954 874 876 980 1003 
450 300 50 27 654 656 727 751 676 678 750 773 829 831 919 943 891 994 982 1005 
450 300 50 25 626 628 685 708 662 664 721 744 818 820 893 917 894 896 969 993 
450 300 60 36 654 672 757 797 663 681 766 806 904 823 924 964 853 872 973 1013 
450 300 60 33 657 676 745 785 680 698 767 807 824 843 929 968 887 905 991 1031 
450 300 60 30 646 665 719 759 682 701 755 794 830 849 919 959 906 924 99~ 1035 
450 300 70 42 647 549 764 787 656 658 773 796 789 791 923 946 938 840 972 995 
450 300 70 38 648 650 750 773 670 672 772 796 807 909 925 949 869 871 988 1011 
450 300 70 35 631 633 717 741 667 669 753 777 806 809 910 933 882 884 985 1009 
450 450 60 33 712 714 878 902 721 723 888 911 894 896 1077 1101 943 945 1126 1150 
!t50 450 60 30 688 691 340 963 711 713 862 ~86 387 889 1055 1079 950 952 1118 1141 
450 450 60 27 677 679 813 836 713 715 849 872 892 894 1045 1068 968 970 1121 1144 
!t50 450 70 38 695 714 876 916 704 723 885 925 369 888 1067 1106 918 937 1116 1156 
450 450 70 35 686 705 852 892 709 728 874 914 877 896 1059 1099 940 958 1121 1161 
450 450 70 31 689 707 839 878 725 743 874 914 896 915 1063 1103 972 991 1138 1178 
450 450 90 44 682 685 877 900 692 694 986 910 848 850 1060 1083 897 900 1109 1132 
450 450 80 40 670 672 849 873 693 695 872 895 853 855 1048 1072 915 917 1111 1134 
450 450 80 36 666 668 830 854 702 704 866 890 865 868 1046 1069 941 944 1122 1145 
450 600 70 35 752 754 1036 1060 761 763 1046 1069 958 960 1259 1282 1007 1009 1308 1332 
450 600 70 31 715 717 985 1008 738 740 1007 1030 938 940 1224 1247 1000 1002 1286 1310 
450 600 70 28 716 718 970 993 752 754 1006 1029 955 958 1226 1249 1031 1033 1302 1325 
450 600 80 40 728 747 1027 1067 737 756 1036 1076 926 944 1241 1281 975 993 1290 1330 
450 600 80 36 706 725 990 1029 729 747 1012 1052 921 939 1221 1260 983 1002 1283 1323 
450 600 80 32 719 738 987 1027 755 774 1023 1063 950 969 1235 1275 1026 1045 1311 1351 
450 600 90 45 710 713 1023 1047 720 722 1032 1056 900 902 1229 1253 949 951 1279 1302 
450 600 90 40 682 684 979 1002 704 706 1002 1025 888 890 1202 1225 950 953 1264 1288 
450 600 90 36 687 689 969 992 723 725 1005 1028 910 912 1208 1232 986 988 1284 1308 
600 300 60 39 686 688 815 838 680 682 809 832 932 934 1077 1101 966 968 1111 1135 
600 300 60 36 667 669 780 804 675 677 788 811 930 932 1060 1083 977 979 1107 1131 
600 300 60 33 658 660 756 779 679 681 777 801 937 939 1052 1075 998 1000 1113 1136 
600 300 70 45 643 662 786 826 637 656 780 820 881 900 1040 1080 915 934 1075 1115 
600 300 70 42 640 659 768 808 648 667 776 815 895 913 1039 1079 942 961 1087 1126 
600 300 70 38 650 668 762 802 671 690 783 823 921 940 1050 1090 982 1001 1111 1151 
600 300 80 52 650 652 807 830 644 646 801 824 879 882 1053 1076 914 916 1087 1111 
600 300 80 48 649 651 790 814 656 658 798 821 895 897 1053 1076 943 945 1101 1124 
600 300 80 44 654 656 780 804 675 677 801 825 917 919 1060 1083 978 980 1121 1144 
600 450 70 42 784 786 990 1014 778 781 985 1008 1054 1056 1277 1300 1088 1090 1311 1334 
600 450 70 38 757 759 948 971 765 767 955 979 1043 1045 1251 1274 1091 1093 1298 1322 
600 450 70 35 762 764 937 961 783 785 958 982 1065 1067 1257 1280 1126 1128 1313 1341 
600 450 80 48 735 754 955 995 729 748 950 989 997 1015 1233 1273 1031 1049 1268 1308 
600 450 80 44 724 743 929 969 732 751 937 977 1002 1021 1224 1264 1050 1069 1272 1312 
600 450 80 40 746 765 936 976 768 786 957 997 1041 1060 1247 1287 1102 1121 1308 1348 
600 450 90 54 742 744 976 999 736 738 970 994 995 997 1246 1269 1029 1031 1280 1303 
600 450 90 49 730 732 949 972 738 740 957 980 1000 1002 1235 1259 1047 1050 1283 1306 
600 450 90 45 746 748 950 973 767 769 971 994 1033 1035 1253 1276 1094 1096 1314 1337 
600 600 70 38 831 834 1156 1179 826 828 1150 1174 1125 1127 1466 1489 1159 1161 1500 1524 
600 600 70 35 788 790 1097 1120 795 798 1104 1128 1098 1100 1423 1447 1145 1148 1471 1494 
600 600 70 31 805 808 1099 1123 827 829 1120 1144 1132 1134 1442 1466 1193 1195 1503 1527 
600 600 80 44 789 307 1127 1167 783 802 1121 1161 1074 1093 1429 1469 1108 1127 1463 1503 
600 600 80 40 762 781 1085 1125 770 789 1093 1133 1064 1083 1404 1444 1112 1130 1451 1491 
500 600 80 36 795 813 1102 1142 816 834 1123 1163 1113 1132 1437 1477 1174 1193 1498 1538 
600 600 90 49 805 807 1157 1180 799 801 1151 1175 1082 1084 1451 1474 1116 1118 1485 1508 
600 600 90 45 772 774 1109 1133 780 782 1117 1140 1066 1068 1420 1443 1113 1116 1467 1491 
600 600 90 40 798 800 1119 1143 819 821 1140 1164 1108 1110 1446 1470 1169 1171 1507 1531 
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TABLE E-4C. TOrAL NOX EMITTED IN THE TOrAL IN'l"ERSECTION SYSTEH (GRAMS) IN 15 MINUTES FOR GEOMETRY 5*5 

IN'l"ERSECTION TROCKS ON THE MINOR STRI!JIT 
ENVIRONHENT 1m lEVEL HIGH LEVEL 

LEFT TURNS (II MIlIOR STREET LEFT TURNS ON MINOR STREET 
1m LEVEL HIGH LEVEL 1m LEVEL HIGH LEVEL 

TIIOCKS (II MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./IWOR L.T./IWOR L.T./IWOR L.T./IWOR 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 

V-2 V-1 CY GT LW. IILLL LIILL RIILL UJIL HIJIL UIHL IIHHL ll.LH lILLH UILH HHUI LLHH HLHII UIHH HHIIH 

300 300 50 27 613 601 690 700 575 563 652 662 674 663 768 778 676 665 770 780 
300 300 50 25 619 608 681 690 594 583 656 666 697 686 776 785 712 701 791 801 
300 300 50 22 551 540 597 607 5IMl 528 586 596 646 635 709 719 675 663 738 747 
300 300 60 33 609 614 700 726 571 576 662 688 662 667 770 796 664 669 772 798 
300 300 60 30 632 637 707 734 607 612 683 709 702 707 794 820 717 722 809 836 
300 300 60 27 578 583 639 665 567 572 627 654 665 670 742 768 694 699 771 797 
300 300 70 38 581 570 686 696 543 532 648 658 627 615 748 758 628 617 750 760 
300 300 70 35 598 586 688 697 573 562 663 673 660 648 766 776 675 664 781 791 
300 300 70 31 538 526 612 622 526 515 601 611 616 605 707 717 645 633 736 746 
300 450 50 25 682 670 836 846 644 632 798 808 767 755 938 948 769 757 940 950 
300 450 50 22 677 666 816 826 652 641 791 801 779 768 935 945 794 783 950 960 
300 450 50 20 625 613 748 758 613 602 737 747 743 732 884 893 772 760 912 922 
300 450 60 30 684 689 852 879 646 651 814 841 761 766 946 972 763 768 948 974 
300 450 60 27 694 699 847 873 669 674 822 849 788 793 958 984 803 808 973 999 
300 450 60 24 654 659 792 818 643 648 781 807 765 770 919 945 793 798 948 974 
300 450 70 35 661 649 843 853 622 611 805 815 729 718 929 938 731 720 930 940 
300 450 70 31 664 652 831 841 639 628 806 816 749 738 933 943 765 753 948 958 
300 450 70 28 617 605 768 778 605 594 757 767 719 707 887 897 747 736 916 926 
300 600 60 27 680 668 952 962 642 630 914 924 799 777 1078 1088 790 779 1080 1089 
300 600 60 24 663 651 920 930 638 627 895 905 798 777 1062 1072 804 792 1077 1087 
300 600 60 21 622 611 864 874 611 600 853 863 765 753 1023 1033 793 782 1052 1061 
300 600 70 31 674 679 961 987 636 641 922 949 775 780 1078 1104 777 782 1080 1106 
300 600 70 28 670 676 942 968 646 651 917 943 788 793 1076 1102 803 808 1091 1117 
300 600 70 24 639 644 895 921 628 633 884 910 773 778 1046 1072 802 807 1074 1101 
300 600 80 36 644 632 944 954 605 594 906 916 736 725 1053 1063 738 727 1055 1065 
300 600 80 32 631 620 917 926 607 595 892 902 741 729 1043 1052 756 744 1058 1067 
300 600 80 28 592 581 862 872 581 570 851 861 718 707 1005 1015 747 735 1033 1043 
450 300 50 30 659 647 748 758 636 624 725 735 808 796 914 923 824 813 930 940 
450 300 50 27 658 646 731 741 648 636 721 731 823 812 914 923 853 842 944 953 
450 300 50 25 604 593 662 672 607 596 666 676 786 775 861 871 830 818 905 915 
450 300 60 36 669 674 772 799 646 651 749 775 810 815 930 956 827 832 947 973 
450 300 60 33 684 689 772 798 674 679 762 788 841 846 946 972 871 877 976 1002 
~jO 300 60 30 647 652 719 746 650 655 723 749 821 826 910 936 864 869 954 980 
450 300 70 42 639 628 756 766 616 604 733 743 772 760 906 915 788 777 922 932 
~jO 300 70 38 652 640 754 763 642 630 744 753 801 790 919 929 831 820 950 959 
450 300 70 35 609 597 695 705 612 601 699 708 774 763 878 887 818 806 921 931 
~50 450 60 33 713 701 879 889 689 678 856 866 885 874 1068 1078 902 890 1085 1095 
450 450 60 30 700 689 852 361 690 679 842 851 890 878 1058 1067 920 908 1088 1097 
450 1.50 60 27 1)62 ~51 798 308 ~66 655 802 812 868 857 1021 1031 912 qoo 1064 1074 
450 450 70 38 719 724 900 926 696 701 376 903 883 888 1081 1107 900 905 1097 1124 
450 ~50 70 35 121 726 887 913 712 717 877 903 903 908 1084 1111 933 938 1114 1141 
450 ~50 70 31 697 703 847 874 701 706 851 877 895 900 1062 1088 939 944 1105 1132 
450 450 80 44 683 672 878 887 660 648 854 864 839 828 1051 1060 856 844 1067 1077 
450 450 80 40 682 671 861 871 672 661 851 961 855 843 1051 1061 885 873 1081 1091 
~50 450 80 36 652 641 816 826 656 644 819 829 842 830 1022 1032 885 874 1066 1075 
450 500 70 35 750 749 1045 1055 737 726 1022 1032 957 945 1258 1268 973 962 1275 1285 
450 600 70 31 735 724 1005 1014 725 714 995 1004 948 937 1234 1244 978 967 1264 1274 
450 500 70 28 710 698 964 974 713 702 967 977 940 928 1210 1220 983 971 1254 1263 
450 600 80 40 760 765 1058 1085 736 741 1035 1061 948 953 1263 1289 965 970 1280 1306 
450 600 80 36 749 754 1033 1059 739 744 1023 1049 954 959 1254 1280 984 989 1284 1310 
450 600 80 32 736 741 1004 1030 740 745 1008 1034 958 963 1242 1268 1001 1006 1286 1312 
450 600 90 45 719 708 1032 1042 696 684 1009 1019 899 888 1228 1238 916 904 1245 1255 
450 600 90 40 702 690 999 1009 692 680 989 999 898 887 1212 1222 928 917 1242 1252 
450 600 90 36 681 669 963 973 684 673 966 976 894 883 1193 1202 937 926 1236 1246 
600 300 60 39 667 555 796 805 629 617 757 767 903 892 1049 1058 905 893 1050 1060 
600 300 60 36 659 648 773 782 634 623 748 758 912 901 1042 1052 927 916 1058 1067 
600 300 60 33 624 613 722 732 613 601 711 721 894 882 1008 1018 922 911 1037 1047 
600 300 70 45 647 652 790 816 609 614 752 778 875 880 1035 1061 877 882 1037 1063 
600 300 70 42 656 661 783 809 631 636 758 785 901 906 1045 1071 916 921 1060 1086 
600 300 70 38 639 644 751 777 628 633 740 766 900 906 1029 1056 929 934 1058 1084 
600 300 80 52 631 619 788 798 593 581 750 759 851 839 1024 1034 853 841 1026 1036 
600 300 80 48 641 629 782 792 616 605 758 768 878 866 1036 1046 893 881 1051 1061 
600 300 80 44 620 609 746 756 609 597 735 745 873 862 1016 1026 902 891 1045 1055 
600 450 70 42 773 762 979 989 735 724 941 951 1033 1022 1256 1266 1035 1024 1258 1268 
600 450 70 38 757 746 948 958 732 721 923 933 1034 1022 1241 1251 1049 1038 1257 1266 
600 450 70 35 736 724 911 921 724 713 900 910 1029 1018 1221 1231 1058 1046 1250 1260 
600 450 80 48 747 752 967 994 709 714 929 956 999 1004 1236 1262 1001 1006 1238 1264 
600 450 80 44 748 753 953 979 723 728 928 954 1016 1021 1238 1264 1031 1037 1253 1279 
600 450 80 40 744 749 933 959 732 737 922 948 1029 1034 1235 1261 1057 1062 1264 1290 
600 450 90 54 731 719 965 975 692 681 927 937 974 963 1225 1235 976 965 1227 1237 
600 450 90 49 730 719 949 959 705 694 924 934 991 979 1226 1236 1006 994 1241 1251 
600 450 90 45 720 709 924 934 709 697 912 922 997 986 1217 1227 1026 1014 1246 1256 
600 600 70 38 829 817 1153 1163 790 779 1115 1125 1112 1101 1453 1463 1114 1103 1455 1465 
600 600 70 35 796 785 1105 1115 771 760 1080 1090 1097 1085 1422 1432 1112 1100 1437 1447 
600 600 70 31 788 776 1081 1091 776 765 1070 1080 1105 1093 1415 1425 1133 1122 1444 1453 
600 600 80 44 809 814 1147 1173 771 776 1109 1135 1084 1089 1439 1466 1086 1091 1441 1467 
600 600 80 40 794 799 1117 1143 769 774 1092 1118 1086 1091 1426 1452 1101 1106 1441 1467 
600 600 80 36 800 805 1108 1134 789 794 1096 1122 1109 1114 1433 1459 1137 1142 1462 1488 
600 600 90 49 802 790 1154 1164 764 752 1116 1126 1069 1058 1438 1448 1071 1059 1440 1450 
600 600 90 45 781 769 1118 1127 756 744 1093 1103 1065 1053 1418 1428 1080 1068 1433 1443 
600 600 90 40 780 768 1102 1111 768 757 1090 1100 1080 1069 1419 1429 1109 1098 1447 1457 
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TABLE E-4D. TOrAL NOX EMITTED IN n!E TOrAL Im'ERSECTION SYSTEM (GRAMS) IN 15 MINlTmS FOR GEOME:I'RY 6*4 

Im'ERSECTION TRUCKS ON n!E MINOR STREET 
EIIVIROHHEffl" IDI U;:VEL HIGH LEVEL 

U;:FT TURNS ON MINOR STREET U;:FT TURNS ON MINOR STIlEET 
IDI LEVEL HIGH U;:VEL LOW U;:VEL HIGH U;:VEL 

TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
IDI HIGH LOW HIGH LOW HIGH LOW HIGH 

L.T ./MAJOR L.T ./MAJOR L.T./MAJOR L.T./MAJOR L.T ./MAJOR L.T ./MAJOR L.T./MAJOR L.T./HAJOR 
IDI HIGH LOW HIGH LOW H:GH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

V-2 V-I CY GT LLLL IILLL un.L HIlL!. IJ.HL HLI!L LHHL IIIIIIL LLLH HLLH UILI! HHlJI LLI!II HLHII LHHIl HHHH 

300 300 50 27 685 679 859 874 675 669 849 864 781 775 972 987 811 805 1002 1017 
300 300 50 25 670 664 829 844 674 668 833 848 783 777 958 973 826 820 1002 1017 
300 300 50 22 653 647 796 812 670 664 813 829 782 776 942 957 839 833 999 1014 
300 300 60 33 671 682 859 891 662 672 850 381 759 770 964 995 789 800 994 1026 
300 300 60 30 673 684 846 877 677 687 849 881 778 788 967 998 821 832 1010 1042 
300 300 60 27 671 681 828 860 688 698 845 877 792 802 966 997 849 859 1022 1054 
300 300 70 38 670 664 872 887 660 654 862 877 749 743 968 983 780 774 998 1013 
300 300 70 35 MiS 659 852 867 669 663 856 871 762 756 965 980 805 799 1008 1024 
300 300 70 31 656 650 827 843 673 667 844 860 769 763 957 972 826 820 1014 1029 
300 450 50 25 811 804 1062 1077 801 795 1052 1067 930 924 1198 1213 960 954 1228 1243 
300 450 50 22 785 779 1021 1036 789 783 1025 1040 921 915 1174 1189 965 959 1217 1232 
300 450 50 20 783 777 1004 1019 800 794 1021 1036 936 930 1173 1189 993 987 1230 1245 
300 450 60 30 803 813 1068 1100 793 804 1058 1090 914 925 1196 1228 945 955 1226 1258 
300 450 60 27 792 803 1042 1074 796 806 1046 1077 920 931 1187 1218 964 974 1230 1262 
300 450 60 24 803 814 1038 1069 820 831 1055 1086 948 958 1199 1231 1005 1015 1256 1288 
300 450 70 35 806 800 1085 1100 796 790 1075 1090 909 903 1205 1220 939 933 1235 1250 
300 450 70 31 788 782 1052 1067 792 786 1056 1071 908 902 1188 1204 951 945 1232 1247 
300 450 70 28 792 786 1040 1055 809 803 1057 1072 928 922 1193 1209 985 979 1250 1265 
300 600 60 27 849 843 1219 1234 839 833 1209 1224 992 986 1378 1394 1023 1017 l!o09 1424 
300 600 60 24 811 805 1165 1180 815 809 1169 1184 971 965 1342 1357 1015 1009 1385 1401 
300 600 60 21 822 816 1160 1175 839 833 1177 1192 998 992 1353 1369 1055 1049 1410 1426 
300 600 70 31 834 844 1217 1249 824 834 1207 1239 969 979 1369 1400 999 1009 1399 1431 
300 600 70 28 809 820 1177 1209 813 823 1181 1212 961 971 1346 1377 1004 1015 1389 1421 
300 600 70 24 829 839 1181 1213 846 856 1198 1230 997 1008 1366 1398 1054 1064 1423 1455 
300 600 80 36 829 823 1227 1242 320 814 1217 1232 956 950 1370 1385 986 980 1400 1416 
300 600 80 32 796 790 1178 1193 800 794 1182 1197 940 934 1338 1354 983 977 1382 1397 
300 600 80 28 808 802 1175 1190 825 819 1192 1207 968 962 1352 1367 1025 1019 1408 1424 
450 300 50 30 762 756 948 964 768 762 954 969 946 940 1148 1164 991 985 1193 1209 
450 300 50 27 740 734 911 926 759 753 929 945 940 934 1128 1143 999 993 1186 1201 
450 300 50 25 737 731 393 908 769 763 925 940 954 948 1126 1141 1026 1020 1198 1213 
450 300 60 36 763 773 963 995 768 779 968 1000 938 949 1155 1186 983 994 1200 1231 
!o50 300 60 33 757 767 941 973 775 786 960 992 949 959 1150 1182 1007 1017 1208 1240 
450 300 60 30 770 781 940 971 802 813 972 1003 979 989 1165 1197 1051 1061 1237 1268 
450 300 70 42 759 753 973 988 764 758 978 993 926 920 1157 1172 971 965 1202 1217 
450 300 70 38 751 745 949 964 769 763 968 983 934 928 1150 1165 993 987 1208 1223 
450 300 70 35 758 752 942 957 790 784 973 989 958 952 1158 1174 1030 1024 1230 1245 
450 450 60 33 873 867 1136 1151 878 872 1141 1156 1080 1074 1360 1375 ll25 1119 1405 1420 
450 450 ~o 30 940 333 1088 1103 858 352 1106 ll21 1063 1057 1328 1343 1122 1116 i386 1401 
~50 450 60 27 ,52 ~6 1085 1100 384 378 1117 i132 1093 1087 1342 1357 1164 ll58 1414 1429 
450 450 70 38 369 880 1147 1178 874 8S5 1152 1183 1068 1078 1362 1394 1113 1123 1407 1439 
450 450 70 35 851 361 1113 1145 869 880 1131 1163 1066 1077 1345 1377 1125 1135 1403 1435 
450 450 70 31 378 888 1124 1156 909 920 1156 1188 1110 1120 1373 1405 1181 1192 1445 1477 
450 450 30 44 959 853 1151 1166 865 858 1156 1171 1050 1044 1358 1373 1095 1089 1403 1418 
450 450 80 40 837 831 1114 1129 856 850 1132 1147 1045 1039 D37 D53 1103 1097 1396 1411 
450 450 30 36 858 852 1119 1134 890 884 1151 1166 1082 1076 D60 1375 1154 1148 1431 1447 
450 600 70 35 961 955 D43 D58 966 960 D48 D63 1192 1186 1590 1605 1237 1231 1635 1650 
450 600 70 31 915 909 1281 1296 934 927 DOO 1315 1162 1156 1545 1560 1221 1215 1604 1619 
450 600 70 28 940 934 1291 D06 972 966 1323 D38 1204 1198 1572 1587 1276 1270 1641. 1659 
450 600 80 40 951 961 1346 1378 956 966 1351 1383 117J ll84 1585 1617 1218 1229 ~630 1662 
450 600 80 36 919 930 1299 D31 938 948 D18 1350 1158 1169 1555 1587 1217 1227 1614 1645 
450 600 80 32 957 967 1322 D53 989 999 1354 1385 12D 1223 1594 1626 1284 1295 1666 1698 
450 600 90 45 936 930 D46 1361 941 935 D51 D66 1151 1141. 1577 1592 1196 1189 1622 1637 
450 600 90 40 898 892 1292 D07 916 910 DI0 1326 1129 1123 1540 1555 1187 11S1 1598 1613 
450 600 90 36 928 921 D06 D22 959 953 1338 D53 1175 1169 1571 1586 1247 1241 1642 1658 
600 300 60 39 782 776 1008 1023 773 766 998 10D 1053 1047 1295 1310 1083 1077 1.,25 IJ41 
600 300 60 36 754 748 964 979 757 751 968 983 1041 1035 1268 1283 1085 1079 1312 1127 
600 300 60 3) 769 763 964 979 786 780 981 996 1073 1067 1285 1300 1130 1124 1342 1)57 
600 )00 70 45 753 763 993 1024 743 754 983 1014 1015 1026 1272 D03 1046 1056 1302 1334 
600 300 70 42 740 751 965 996 744 754 968 1000 1020 1030 1261 1292 1063 1074 D04 1336 
600 300 70 38 774 785 983 1015 791 802 1000 1032 1070 1081 1296 1328 1 i27 1138 D5) 1385 
600 300 80 52 763 757 1016 1032 753 747 1007 1022 1017 1011 1287 D03 1047 1041 [J18 1333 
600 300 80 48 752 746 990 1005 755 749 994 1009 1023 1017 1278 1293 1066 1060 D21 1336 
600 300 80 41. 782 776 1005 1020 799 793 1022 1037 1069 1063 1309 D24 1126 1120 D66 1381 
600 450 70 42 945 939 1248 1263 935 929 1239 1254 1240 1234 1559 1575 1270 1264 1590 1605 
600 450 70 38 908 902 1196 1211 912 906 1200 1215 1219 1213 1524 1539 1263 1257 156i 1582 
600 450 70 35 938 932 1210 1225 955 949 1227 1242 1265 1259 1554 1570 1322 D16 1611 1627 
600 450 80 48 909 920 1226 1258 900 910 1217 1248 1196 1206 1529 1561 1226 1236 1559 1591 
600 450 80 44 889 899 1191 1222 893 903 1194 1226 1192 1202 1510 1542 1235 1246 1554 1585 
600 450 80 40 936 946 1222 1254 953 963 1239 1271 1255 1266 1558 1590 D12 D22 1615 1647 
600 450 90 54 919 913 1250 1265 909 903 1240 1255 1197 1191 1545 1560 1227 1221 1575 1590 
600 450 90 49 898 892 12D 1229 901 895 1217 1232 1192 1186 1525 1540 1236 1230 1568 1583 
600 450 90 45 938 932 1239 1254 955 949 1256 1271 1250 1243 1567 1582 1306 1300 1624 16)9 
600 600 70 38 1041 1035 1462 1478 1032 1025 1453 1468 1359 1353 :797 1812 1390 1383 1827 1843 
600 600 70 35 988 982 1394 1409 992 985 1397 1413 1323 1317 1745 1760 1366 1360 1789 1804 
600 600 70 31 1030 1024 1421 1436 1047 1041 1438 1453 1382 1375 1789 1804 1438 1432 1846 1861 
600 600 80 41. 1012 1022 1447 1479 1002 1012 1437 1469 1322 1332 1773 1805 1352 1362 1804 1835 
600 600 80 40 976 986 1395 1427 979 990 1399 1431 1302 1312 1739 1770 1346 1356 1782 1814 
600 600 80 36 1033 104) 1437 1469 1050 1060 1454 1486 1376 D86 1797 1829 1433 1443 1854 1385 
600 600 90 49 1031 1025 1480 1495 1021 1015 1470 1485 1332 D26 1798 1813 1363 D56 1829 1344 
600 600 90 45 939 983 1422 1438 992 986 1426 1441 1307 1301 1757 1773 1350 1344 1801 1816 
600 600 90 40 1039 1033 1457 1472 1056 1050 1474 1489 1374 D67 1809 1824 1430 1424 1866 1881 
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TABLE E-4E. 'WrAL NOX EHITl'ED IN mE 'WrAL INTERSECTION SYSTEM (GRAMS) IN 15 MIIII1l'ES FOR GEOMETRY 7*4 

INTERSECTION TRl/CKS ON mE MINOR STREET 
ENVIRONMENT rm u:vEL KIGH LEVEL 

LEFT TURNS (11 MINOR STREET LEFT TURNS ON MINOR STREET 
rm LEVEL KIGH LEVEL rm LEVEL KIGH LEVEL 

TRIJCKS (11 MAJOR STREET TRUCKS ON MAJOR STREET TRl/CKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
rm KIGH rm HIGH rm KIGH rm HIGH 

L.T./HAJOR L.T./HAJOR L.T./HAJOR L.T./HAJOR L.T./MAJOR loT ./HAJOR L. T ./HAJOR· L. T ./HAJOR 
LIJi HIGH rm KIGH rm HIGH rm KIGH rm KIGH rm HIGH rm KIGK rm HIGH 

V-2 V-I CY GT UJ..L HLLL UILL HHLL U.I!L HLKL UIHL I!IIHL lJ.LK HLLII LHUI HHLH U.I!II KLHII UlHH IIIIHII 

300 300 50 27 726 706 900 901 720 701 394 896 812 793 1003 1004 847 827 1037 1039 
300 300 50 25 703 683 862 863 711 691 869 871 806 786 981 983 854 834 1029 1030 
300 300 50 22 679 660 822 824 700 681 843 845 799 779 959 960 860 840 1020 1021 
300 300 60 33 707 704 895 913 702 698 890 908 785 782 990 1008 820 816 1024 1042 
300 300 60 30 701 698 873 891 709 705 881 899 796 792 985 1003 843 840 1032 1050 
300 300 60 27 692 688 849 867 713 709 870 888 803 800 977 995 864 861 1038 1056 
300 300 70 38 711 691 913 914 705 685 907 909 781 761 999 1001 815 795 1033 1035 
300 300 70 35 698 679 885 886 706 686 892 894 785 765 988 990 832 813 1036 1037 
300 300 70 31 682 662 853 855 703 684 874 876 785 766 973 975 846 827 1034 1036 
300 450 50 25 843 824 1095 1096 838 818 1089 1091 953 934 1221 1223 988 968 1256 1257 
300 450 50 22 810 790 1046 1047 817 798 1053 1055 936 917 1189 1190 984 964 1237 1238 
300 450 50 20 801 782 1022 1023 822 803 1043 1044 944 925 1182 1183 1005 986 1243 1244 
300 450 60 30 831 828 1096 1114 825 822 1090 1108 933 929 1214 1232 967 964 1249 1267 
300 450 60 27 812 809 1062 1080 819 816 1069 IOB7 930 927 1197 1215 978 975 1244 1262 
300 450 60 24 816 813 1051 1069 837 834 1072 1090 951 948 1202 1220 1012 1009 1263 1281 
300 450 70 35 839 319 1118 1119 833 813 1112 1114 932 912 1228 1230 966 947 1262 1264 
300 450 70 31 813 793 1077 1078 820 801 1084 1086 923 903 1204 1205 971 951 1251 1253 
300 450 70 28 810 790 1058 1060 831 811 1079 lOBI 936 917 1202 1203 997 978 1263 1264 
300 600 60 27 874 854 1243 1245 868 849 1238 1239 1008 988 1394 1395 1042 1022 1428 1429 
300 600 60 24 828 808 1182 1184 836 816 1190 1191 978 959 1349 1350 1026 1006 1397 1398 
300 600 60 21 832 812 1170 1172 853 833 1191 1193 998 979 1354 1355 1059 1040 1415 1416 
300 600 70 31 853 850 1237 1255 848 845 1231 1249 979 976 1379 1397 1013 1010 1413 1431 
300 600 70 28 821 818 1189 1207 828 825 1196 1215 963 960 1348 1366 1010 1007 1395 1413 
300 600 70 24 834 830 1186 1204 855 851 1207 1225 992 989 1362 1380 1053 1050 1423 1441 
300 600 80 36 854 834 1252 1253 848 829 1246 1247 971 952 1385 1387 1006 986 1420 1421 
300 600 80 32 813 793 1195 1196 821 801 1203 1204 947 927 1345 1347 994 975 1393 1395 
300 600 80 28 818 798 1185 1186 839 819 1206 1207 968 949 1352 1353 1029 1010 1413 1414 
450 300 50 30 792 772 978 979 801 781 987 988 965 946 1168 1170 1015 995 1217 1219 
450 300 50 27 761 742 932 934 784 764 955 956 952 932 1139 1141 1014 994 1201 1203 
450 300 50 25 752 732 907 909 788 768 943 945 959 939 1131 1132 1035 1015 1207 1208 
450 300 60 36 787 784 987 1005 796 793 996 1014 953 949 1169 1187 1002 999 1218 1237 
450 300 60 33 773 770 958 976 795 792 980 998 955 952 1156 1174 1017 1014 1219 1237 
450 300 60 30 780 777 949 967 816 813 985 1003 979 975 1165 1183 1054 1051 1240 1258 
450 300 70 42 788 769 1002 1004 798 778 1012 1013 946 926 1176 1178 995 975 1225 1227 
450 300 70 38 772 752 970 972 794 775 993 995 946 926 1161 1163 1008 988 1224 1225 
450 300 70 35 773 753 956 958 809 789 992 993 963 944 1163 1165 1039 1019 1239 1241 
450 450 60 33 894 874 1157 1159 903 883 1167 1168 1091 1072 1371 1373 1140 1121 1420 1422 
450 450 60 30 853 833 1101 1102 875 855 1123 1125 1067 1047 1331 1333 1129 1109 1394 1395 
450 450 60 27 859 839 1092 1093 895 375 1127 1129 1089 1070 1339 1340 1165 1146 1415 1416 
450 450 70 38 885 882 1163 1181 395 891 1172 1190 1075 1071 1369 1387 1124 1120 1418 1436 
450 450 70 35 859 856 1121 1139 881 878 1143 1161 1065 1061 1343 1361 1127 1124 1406 1424 
450 450 70 31 879 876 1126 1144 915 912 1162 1180 1101 1098 1365 1383 1177 1174 1441 1459 
450 450 80 44 881 ~61 1172 1174 890 870 1181 1183 1062 1042 1370 1371 1111 1091 1419 1420 
450 450 80 40 850 831 1127 1128 873 853 1149 1151 1048 1028 1341 1342 1111 1091 1403 1405 
450 450 80 36 865 845 1125 1127 901 881 1161 1163 1079 1059 1356 1358 1155 1135 1432 1434 
450 500 70 35 974 955 1356 1358 984 964 1365 1367 1196 1176 1594 1595 1245 1225 1643 1644 
450 600 70 31 920 900 1286 1288 943 923 1309 1310 1158 1138 1541 1542 1220 1201 1603 1605 
450 600 70 28 939 919 1290 1291 975 955 1326 1327 1193 1173 1561 1562 1269 1249 1636 1638 
450 600 80 40 959 956 1354 1372 968 965 1364 1382 1172 1168 1584 1602 1221 1218 1633 1651 
450 600 80 36 919 916 1299 1317 942 939 1322 1340 1149 1145 154& 1564 1211 1208 1608 1626 
450 600 80 32 950 947 1315 1333 986 983 1351 1369 1196 1193 1578 1596 1272 1269 1654 1672 
450 600 90 45 949 930 1359 1361 959 939 1368 1370 1154 1134 1580 1582 1203 1183 1629 1631 
450 600 90 40 903 883 1297 1299 925 906 1320 1321 1124 1104 1535 1537 1187 1167 1598 1599 
450 600 90 36 926 906 1305 1306 962 942 1341 1342 1164 1144 1559 1561 1240 1220 1635 1637 
500 300 60 39 800 780 1026 1027 794 775 1020 1021 1061 1041 1303 1305 1095 1076 1338 1339 
600 300 60 36 763 744 974 975 771 751 981 983 1041 1021 1268 1270 1089 1069 1316 1317 
600 300 60 33 772 752 967 969 793 773 988 990 1066 1047 1278 1280 1127 1108 1339 1341 
600 300 70 45 765 762 1005 1023 750 757 999 1017 1018 1015 1275 1293 1053 1049 1309 1327 
600 300 70 42 745 742 969 987 753 749 977 995 1014 1011 1255 1273 1062 1059 1303 1321 
600 300 70 38 772 769 981 999 793 790 1002 1020 1058 1055 1284 1302 1119 1116 1345 1363 
600 300 80 52 780 761 1034 1036 775 755 1028 1030 1025 1005 1295 1297 1059 1040 1330 1331 
600 300 80 48 761 742 1000 1001 769 749 1007 1009 1023 1003 1278 1279 1070 1051 1325 1327 
600 300 80 44 7~4 765 1007 1009 805 786 1028 1030 1062 1043 1302 1304 1123 1104 1363 1365 
600 450 70 42 955 935 1258 1259 949 929 1252 1254 1240 1220 1559 1561 1274 1254 1594 1595 
600 450 70 38 910 890 1197 1199 917 898 1205 1207 1211 1191 1516 1517 1259 1239 1563 1565 
600 450 70 35 932 913 1205 1206 953 934 1226 1227 1250 1231 1540 1541 1311 1292 1601 1602 
600 450 80 48 914 911 1231 1249 908 905 1225 1243 1190 1187 1524 1542 1225 1221 1558 1576 
600 450 80 44 885 882 1187 1205 893 890 1195 1213 1179 1175 1497 1515 1226 1223 1545 1563 
600 450 80 40 925 922 1212 1230 946 943 1233 1251 1235 1232 1538 1556 1296 1293 1599 1617 
600 450 90 54 929 909 1260 1261 923 903 1254 1256 1197 1177 1545 1546 1231 1211 1579 1580 
600 450 90 49 399 879 1215 1216 907 887 1223 1224 1184 1164 1517 1518 1232 1212 1564 1566 
500 450 90 45 933 913 1233 1235 954 934 1254 1256 1235 1215 1552 1553 1296 1276 1613 1614 
600 600 70 38 1043 1023 1464 1466 1037 1017 1458 14&0 1351 1332 1789 1791 1386 1366 1823 1825 
600 600 70 35 981 962 1387 1389 989 969 1395 1396 1306 1287 1729 1730 1354 1334 1777 1778 
600 600 70 31 1017 997 1407 1409 1038 1018 1428 1430 1359 1339 1766 1767 1420 1400 1827 1828 
600 600 80 44 1008 1005 1443 1461 1002 999 1438 1456 1308 1305 1760 1778 1343 1339 1795 1813 
600 600 80 40 964 961 1384 1402 972 968 1391 1410 1281 1278 1717 1735 1328 1325 1765 1783 
600 600 80 36 1014 1011 1419 1437 1035 1032 1440 1458 1348 1344 1769 1787 1409 1405 1830 1348 
600 600 90 49 1032 1013 1481 1483 1027 1007 1476 1477 1324 1305 1790 1792 1359 1339 1824 1826 
600 600 90 45 982 962 1416 1417 990 970 1424 1425 1291 1271 1741 1743 1338 1319 1789 1790 
600 600 90 40 1025 1006 1444 1445 1046 1027 14&5 1466 1351 1331 1786 1787 1412 1392 1847 1848 
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TABLE E-4F. toTAL NOX EMITTED IN 11IE toTAL IN'l'ERSECTION SYSTEM (GRAMS) IN 15 MINUTES FOR GEOMETRY 7*5 

IN'l'ERSECTION TRUCKS ON 11IE MINOR STREET 
ENVIRONMENT LCW lEVEL HIGH LEVEL 

LEFT TIlRIIS ON MINOR STREET LEFT TIJRNS ON MINOR STREET 
Lew lEVEL HIGH LEVEL Lew LEVEL HIGH LEVEL 

!ROCKS ON KAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
UJl HIGH Lew HIGH Lew HIGH LOW HIGH 

L.T./HAJOR L.T./HAJOR L.T./HAJOR L. T./MAJOR L.T./HAJOR L.T./HAJOR L.T./HAJOR L.T./HAJOR 
LCW HIGH Lew HIGH Lew HIGH LOW HIGH Lew HIGH Lew HIGH Lew HIGH Lew HIGH 

V-2 V-I CY GT IJ.LL IILLL LHLL IIHLL LUlL HLHL UIHL HIIIIL LLLH IILLII LHLII HHLII LLIIII HLHH unm HHHII 

300 300 50 27 735 702 909 897 697 664 871 859 812 778 1002 990 814 780 1004 992 
300 300 50 25 724 690 882 870 699 666 857 845 817 784 992 980 832 799 1007 995 
300 300 50 22 673 640 817 804 662 629 805 793 783 750 943 931 812 779 972 960 
300 300 60 33 739 723 927 932 701 685 889 894 808 791 1012 1017 810 793 1014 1019 
300 300 60 30 744 728 917 921 720 703 892 897 829 813 1019 1023 845 828 1034 1038 
300 300 60 27 709 692 866 870 698 681 855 859 811 794 984 989 839 822 1013 1017 
300 300 70 38 720 687 922 910 682 648 884 872 780 747 999 987 782 749 1000 988 
300 300 70 35 719 685 905 893 694 661 880 868 796 762 999 987 811 777 1014 1002 
300 300 70 31 676 643 848 835 665 632 836 824 770 737 958 946 798 765 986 974 
300 450 50 25 860 827 1112 1100 822 789 1074 1062 961 928 1229 1217 963 929 1231 1218 
300 450 50 22 838 805 1074 1062 813 780 1049 1037 955 922 1208 1196 970 937 1223 1211 
300 450 50 20 803 770 1024 1012 792 759 1013 1001 937 904 1174 1162 966 932 1203 1191 
300 450 60 30 871 854 1136 1141 833 816 1098 1103 963 946 1245 1249 965 948 1247 1251 
300 450 60 27 863 846 1113 1118 839 822 1088 1093 972 955 1239 1243 987 970 1254 1258 
300 450 60 24 841 825 1076 1080 830 813 1065 1069 967 950 1218 1222 995 979 1247 1251 
300 450 70 35 856 822 1135 1123 818 784 1097 1085 940 906 1236 1223 941 908 1237 1225 
300 450 70 31 841 808 1105 1093 816 783 1080 1068 942 908 1222 1210 957 924 1238 1225 
300 450 70 28 812 778 1060 1048 800 767 1049 1037 929 896 1194 1182 958 924 1223 1211 
300 600 60 27 899 866 1268 1256 861 828 1230 1218 1023 990 1409 1397 1025 992 1411 1399 
300 600 60 24 864 831 1218 1206 840 806 1194 1182 1005 972 1376 1364 1020 987 1391 1379 
300 600 60 21 842 808 1180 1168 830 797 1169 1157 999 966 1354 1342 1028 994 1383 1371 
300 600 70 31 902 885 1285 1289 864 847 1247 1251 1017 1001 1417 1422 1019 1002 1419 1424 
300 600 70 28 880 863 1248 1253 856 839 1224 1228 1013 996 1397 1402 1028 1011 1413 1417 
300 600 70 24 867 850 1220 1224 856 839 1208 1213 1016 999 1385 1390 1045 1028 1414 1418 
300 600 80 36 879 846 1277 1265 841 808 1239 1227 987 954 1401 1389 989 955 1403 1391 
300 600 80 32 849 816 1231 1219 825 791 1207 1195 974 940 1372 1360 989 956 1388 1375 
300 600 80 28 828 795 1195 1183 817 784 1184 1171 969 936 1352 1340 998 964 1381 1369 
450 300 50 30 789 756 975 963 766 733 952 940 953 920 1156 1144 970 937 1173 1160 
450 300 50 27 770 737 941 929 760 727 931 919 951 918 1138 1126 981 948 1168 1156 
450 300 50 25 734 701 890 878 738 705 893 881 932 398 1104 1092 975 942 1147 1135 
450 300 60 36 808 791 1008 1012 784 768 984 989 964 947 1180 1185 980 963 1197 1201 
450 300 60 33 805 788 989 994 795 778 979 984 977 960 1179 1183 1007 990 1209 1213 
450 300 60 30 785 769 955 959 789 772 958 963 975 958 1161 1165 1018 1001 1204 1208 
450 300 70 42 786 752 1000 988 762 729 977 964 933 900 1164 1152 950 917 1181 1169 
450 300 70 38 781 747 979 967 771 737 969 957 945 912 1160 1148 975 942 1190 1178 
450 300 70 35 755 722 939 926 759 725 942 930 936 903 1136 1124 980 946 1180 1167 
450 450 60 33 899 866 1163 1151 876 843 1140 1127 1087 1054 1367 1355 1104 1070 1384 1372 
4jO 450 60 30 ~69 836 1118 1105 860 826 1108 1096 1074 1041 1339 1326 1104 1071 1369 1357 
~50 450 60 27 849 816 1082 1070 853 820 1086 1074 1070 1037 1320 1308 1114 1081 1363 1351 
~50 450 70 38 914 897 1191 1196 891 874 1168 1173 1093 1077 1388 1392 1110 1093 1404 1409 
450 450 70 35 899 882 1161 1165 889 372 1151 1155 1095 1078 1374 1378 1125 1108 1404 1408 
450 450 70 31 892 876 1139 1144 896 879 1143 1147 1105 1089 1369 1373 1149 1132 1412 1417 
450 450 80 44 886 853 1178 1166 863 830 1154 1142 1057 1024 1366 1354 1074 1041 1382 1370 
450 450 80 40 867 834 1143 1131 857 824 1134 1121 1055 1022 1348 1336 1085 1052 1378 1366 
450 450 80 36 855 822 1116 1104 859 825 1119 1107 1060 1027 1337 1325 1103 1070 1381 1369 
450 600 70 35 988 955 1370 1357 965 931 1346 1334 1199 1166 1598 1585 1216 1183 1614 1602 
450 600 70 31 945 912 1311 1299 935 902 1301 1289 1173 1140 1556 1544 1203 1170 1586 1574 
450 600 70 28 937 904 1288 1276 941 908 1292 1280 1182 1149 1550 1538 1226 lI92 1593 1581 
450 600 80 40 995 979 1391 1395 972 955 1368 1372 1199 1182 1611 1615 1215 1198 1627 1632 
450 600 80 36 967 950 1347 1352 957 940 1337 1342 1187 1170 1584 1588 1217 1200 1614 1618 
450 600 80 32 972 955 1337 1341 975 958 1340 1344 1208 1191 1590 1594 1252 1235 1633 1638 
450 600 90 45 963 930 1372 1360 940 906 1349 1337 1158 1125 1584 1572 1175 1141 1601 1589 
450 600 90 40 928 894 1322 1310 918 085 1312 1300 1139 1106 1550 1538 1169 1136 1580 1568 
450 600 90 36 924 891 1303 1291 928 895 1307 1295 1153 1120 1548 1536 1196 1163 1592 1580 
600 300 60 39 786 752 1011 999 748 714 973 961 1037 1004 1280 1267 1039 1006 1281 1269 
600 300 60 36 760 727 971 959 736 702 946 934 1029 995 1256 1243 1044 1010 1271 1259 
600 300 60 33 743 710 938 926 732 698 927 915 1028 994 1239 1227 1056 1023 1268 1256 
600 300 70 45 774 757 1014 1018 736 719 976 980 1018 1001 1274 1278 1019 1003 1276 1280 
600 300 70 42 765 748 989 994 740 723 965 969 1025 1008 1266 1270 1040 1023 1281 1286 
600 300 70 38 766 749 975 980 755 738 964 968 1043 1026 1268 1273 1071 1054 1297 1301 
600 300 80 52 766 733 1020 1008 728 695 982 970 1001 968 1272 1259 1003 970 1273 1261 
600 300 80 48 758 725 997 985 734 700 972 960 1010 977 1265 1253 1025 992 1280 1268 
600 300 80 44 755 722 978 966 744 711 967 955 1024 990 1263 1251 1052 1019 1292 1280 
600 450 70 42 949 915 1252 1240 911 877 1214 1202 1224 1190 1544 1531 1226 1192 1545 1533 
600 450 70 38 915 882 1203 1191 890 857 1178 1166 1207 1173 1511 1499 1222 1189 1526 1514 
600 450 70 35 911 878 1184 1172 900 867 1172 1160 1220 1186 1509 1497 1248 1215 1537 1525 
600 450 80 48 931 914 1248 1252 893 876 1210 1214 1198 1181 1531 1536 1199 1183 1533 1538 
600 450 80 44 914 897 1215 1220 889 872 1191 1195 1197 1180 1516 1520 1212 1196 1531 1535 
600 450 80 40 927 910 1214 1218 916 899 1202 1207 1228 1211 1531 1535 1256 1239 1559 1564 
600 450 90 54 922 889 1253 1241 884 851 1215 1203 1181 1148 1529 1517 1183 1150 1531 1519 
600 450 90 49 904 871 1220 1208 879 846 1195 1183 1180 1146 1512 1500 1195 1162 1527 1515 
600 450 90 45 912 879 1212 1200 901 867 1201 1189 1204 1171 1521 1509 1233 1199 1550 1538 
600 600 70 38 1045 lOll 1466 1454 1007 973 1428 1416 1344 1310 1781 1769 1345 1312 1783 1771 
600 600 70 35 995 961 1400 1388 970 936 1376 1364 1310 1277 1733 1720 1325 1292 1748 1736 
600 600 70 31 1004 970 1394 1382 992 959 1383 1371 1336 1303 1743 1731 1365 1331 1772 1760 
600 600 80 44 1033 1016 1468 1473 995 978 1430 1435 1324 1307 1776 1780 1326 1309 1777 1782 
600 600 80 40 1000 983 1420 1424 975 959 1395 1400 1307 1291 1744 1748 1323 1306 1759 1764 
600 600 80 36 1024 1007 1429 1433 1013 996 1417 1422 1348 1331 1769 1774 1377 1360 1798 1802 
600 600 90 49 1034 1001 1483 1471 996 963 1445 1433 1317 1283 1782 1770 1318 1285 1784 1772 
600 600 90 45 995 962 1429 1417 970 937 1404 1392 1294 1261 1745 1733 1309 1276 1760 1748 
600 600 90 40 1012 979 1431 1419 1001 968 1419 1407 1328 1295 1763 1751 1357 1323 1792 1780 
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TA.BI..! E-4G. turAL NOX EKITTEl> IN TIlE turAL INTERSECTION SYSTEM (GRAMS) IN 15 KINUTl!:S FOil. GEOHETII.Y 6*6 

Il'1'l'ERSECTION TII.OCKS ON TIlE HINOII. STII.EET 
ENVlIlDNHEllT IDI WlEL HIGH LEVEL 

LEFT TIlII.NS ON HINOB. STII.EET LEFT TIlII.NS ON HINOII. STII.EET 
IDI LEVEL HIGII WlEL IDI LEVEL HIGII LEVEL 

TRIXKS ON MAJOII. STII.EET TRUCKS ON MAJOII. STII.EET TRUCKS ON MAJOR. STREET TRIXKS ON MAJOR. STlIEET 
IDI HIGII IDI HIGH IDI HIGII IDI HIGH 

L.T./MAJOII. L.T./MAJOII. L.T ./MAJOII. L.T ./MAJOR. L.T./MAJOR. L.T./MAJOR. L.T.!MAJOR. L.T./MAJOR. 
IDI HIGH IDI HIGH IDI HIGH IDI HIGII IDI HIGII IDI HIGII IDI HIGII IDI HIGII 

v-2 V-I CY GT LLLL HLLL I.IILL IIIILL wn. HLHL LIIHL I!IIHL lJ.LII KLLH UILII. IIIILH u.HII HLHH LHHH lllIHIl 

300 300 50 27 796 811 971 1008 786 802 961 998 953 969 1145 1182 983 999 1175 1212 
300 300 50 25 799 814 959 996 802 818 962 999 973 988 1149 1186 1016 1032 1193 1230 
300 300 50 22 764 779 908 945 781 796 925 962 954 970 1116 1153 1011 1027 1173 1210 
300 300 60 33 774 806 963 1011 764 796 953 1007 923 955 1129 1182 953 985 1159 1213 
300 300 60 30 793 825 967 1021 797 829 971 1024 959 991 1150 1203 1003 1035 1193 1247 
300 300 60 27 773 805 932 985 790 822 949 1002 955 988 1131 1184 1012 1045 1188 1241 
300 300 70 38 764 780 967 1004 154 770 958 995 905 921 1125 1162 935 951 1155 1192 
300 300 70 35 777 193 965 1002 781 797 969 1006 935 951 1140 1117 919 994 1183 1220 
300 300 70 31 750 766 923 960 761 183 940 977 925 940 1114 1151 982 997 1171 1208 
300 450 50 25 928 944 1181 1218 919 934 1111 1208 1109 1125 1379 1416 1140 1155 1409 1446 
300 450 50 22 921 936 1158 1195 924 940 1162 1199 1118 1134 1372 1409 1162 1178 1416 1453 
300 450 50 20 901 911 1123 1160 918 934 1140 1177 1115 1131 1354 1391 1172 1188 1411 1448 
300 450 60 30 913 945 1179 1233 903 935 1170 1223 1086 1118 1369 1422 1116 1148 1399 1453 
300 450 60 21 920 952 1171 1224 923 955 1115 1228 1109 1141 1377 1431 1153 1185 1421 1474 
300 450 60 24 913 945 1149 1202 930 962 1166 1219 1119 1151 1372 1425 1176 1208 1429 1482 
300 450 70 35 907 923 1188 1225 897 913 1178 1215 1072 1088 1369 1406 1102 1118 1400 1431 
300 450 70 31 901 923 1173 1210 911 921 1176 1213 1089 1104 1371 1408 1132 1148 1414 1451 
300 450 10 28 893 909 1143 1180 910 926 1160 1197 1091 1107 1358 1395 1148 1164 1415 1452 
300 600 60 27 958 974 1329 1366 949 964 1320 1357 1163 1179 1551 1588 1193 1209 1581 1618 
300 600 60 24 938 954 1294 1331 942 958 1298 1335 1160 1176 1532 1569 1203 1219 1576 1613 
300 600 60 21 931 947 1211 1308 948 964 1288 1325 1169 1185 1526 1563 1226 1242 1583 1620 
300 600 70 31 935 967 1320 1313 925 951 1310 1364 1131 1164 1533 1586 1162 1194 1563 1611 
300 600 10 28 928 960 1298 1351 932 964 1301 1355 1141 1174 1528 1581 1185 1211 1571 1625 
300 600 10 24 930 962 1284 1338 947 979 1301 1355 1160 1192 1531 1584 1217 1249 1588 1641 
300 600 80 36 922 938 1321 1358 913 928 1312 1349 1111 1121 1526 1563 1141 1157 1556 1594 
300 600 80 32 901 923 1291 1328 '.Ill 926 1294 1331 1112 1128 1512 1549 1156 1171 1556 1593 
300 600 80 28 901 917 1269 1306 918 934 1286 1323 1123 1139 1508 1545 1180 1195 1565 1602 
450 300 50 30 919 935 1107 1144 925 940 1112 1149 1164 1180 1368 1406 1209 1225 1413 1451 
450 300 50 21 915 931 1087 1124 933 949 1106 1143 1116 1192 1365 1402 1235 1251 1424 1461 
450 300 50 25 894 910 1051 1088 926 942 1083 1120 1113 1188 1346 1383 1244 1260 1418 1455 
450 300 60 36 912 944 1113 1167 911 949 1119 1112 1149 1181 1367 1420 1194 1226 1412 1465 
450 300 60 33 923 956 1110 1163 942 974 1128 1182 1177 1209 1380 1433 1235 1267 1438 1491 
450 300 60 30 919 952 1090 1144 951 983 1122 1176 1189 1222 1377 1430 1261 1293 1449 1502 
450 300 70 42 900 916 1115 1152 905 921 1120 1158 1128 1144 1360 1391 1113 1189 1405 1443 
450 300 70 38 909 925 1109 1146 928 943 1128 1165 1154 1170 1311 1408 1213 1228 1430 1467 
450 300 70 35 899 915 1084 1121 931 947 1116 1153 1161 1177 1362 1399 1232 1248 1434 1471 
450 450 60 33 1037 1053 1302 1339 1042 1058 1307 1344 1306 1321 1587 1624 1351 1366 1632 1669 
450 450 60 30 1022 1038 1271 1308 1040 1056 1290 1321 1301 1323 1513 1610 1365 1381 1632 1669 
450 450 60 27 1017 1033 1251 1288 1049 1065 1283 1320 1319 1334 1510 1607 1390 1406 1641 1678 
450 450 70 38 1026 1058 1305 1358 1031 1063 1310 1363 1286 1318 1581 1635 1331 1363 1626 1680 
450 450 70 35 1025 1051 1288 1342 1043 1076 1307 1360 1302 1334 1582 1636 1360 1392 1640 1694 
450 450 10 31 1034 1066 1282 1336 1066 1098 1314 1368 1321 1360 1592 l646 1399 1432 l664 1718 
450 450 80 44 1008 1023 1301 1338 1013 1029 1306 1343 1260 1276 1569 1606 1305 1321 1614 1651 
450 450 80 40 1003 1019 1281 1318 1022 1038 1299 1337 1272 1288 1566 1603 1331 1346 1625 1662 
450 450 80 36 1006 1022 1269 1306 1038 1054 1301 1338 1292 1308 1571 1608 1364 1319 1643 1680 
450 600 10 35 1117 1133 1500 1537 1122 1138 1505 1542 1409 1425 1809 1846 1454 1470 1854 1891 
450 600 10 31 1089 1105 1457 1494 1107 1123 1475 1512 1398 1413 1782 1819 1456 1412 1840 1817 
450 600 10 28 1096 1112 1449 1486 1128 1144 1481 1518 1422 1438 1791 1828 1494 1509 1863 1900 
450 600 80 40 1099 1131 1496 1549 1104 1136 1501 1554 1382 1415 1796 1850 1421 1460 1841 1895 
450 600 80 36 1085 1117 1467 1520 1103 1136 1485 1539 1385 1418 1784 1837 1444 1476 1842 1896 
450 600 80 32 1105 1137 1471 1525 1136 1169 1503 1556 1422 1454 1805 1858 1494 1526 1877 1930 
450 600 90 45 1076 1092 1487 1524 1081 1097 1492 1529 1352 1368 1779 1816 1397 1413 1824 1862 
450 600 90 40 1055 1071 1451 1488 1074 1090 1470 1507 1348 1364 1760 1797 1406 1422 1819 1856 
450 600 90 36 1067 1083 1448 1485 1099 1115 1480 1517 1376 1392 1773 1810 1448 1464 1845 1882 
600 300 60 39 967 982 1194 1231 957 973 1184 1221 1299 1315 1543 1580 1329 1345 1573 1610 
600 300 60 36 956 912 1168 1205 959 975 1171 1208 1305 1320 1533 1570 1348 1364 1577 1614 
600 300 60 33 954 969 1150 1187 971 986 1167 1204 1319 1335· 1532 1569 1376 1392 1589 1626 
600 300 70 45 929 961 1170 1224 919 951 1160 1214 1253 1285 1511 1564 1283 1315 1541 1595 
600 300 70 42 934 967 1160 1214 938 970 1164 1217 1275 1307 1517 1571 1319 1351 1561 1615 
600 300 70 38 951 983 1161 1215 968 1000 1178 1232 1308 1340 1535 1589 1365 1397 1592 1645 
600 300 80 52 931 946 1186 1223 921 937 1176 1213 1246 1262 1518 1555 1277 1292 1549 1586 
600 300 80 48 938 953 1177 1214 941 957 1181 1218 1270 1286 1527 1564 1314 1329 1570 1607 
600 300 80 44 950 965 1174 1211 967 982 1191 1228 1299 1315 1540 1517 1356 1371 1597 1634 
600 450 70 42 1137 1153 1441 1478 1127 1143 1432 1469 1493 1509 1814 1851 1523 1539 1844 1881 
600 450 70 38 1118 1134 1407 1444 1121 1137 1411 1448 1490 1506 1796 1833 1534 1550 1840 1877 
600 450 70 35 1129 1145 1403 1440 1146 1162 1420 1457 1519 1534 1809 1846 1575 1591 1866 1903 
600 450 80 48 1093 1125 1411 1465 1083 1115 1402 1455 1441 1413 1776 1829 1471 1503 1806 1859 
600 450 80 44 1090 1123 1394 1447 1094 1126 1397 1451 1455 1487 1775 1828 1498 1530 1818 1872 
600 450 80 40 1119 1151 1407 1461 1136 1168 1424 1478 1500 1532 1805 1858 1557 1589 1962 1915 
600 450 90 54 1094 1110 1427 1464 1085 1100 1417 1454 1434 1450 1783 1820 1464 1480 1813 1850 
600 450 90 49 1091 1107 1408 1445 1094 1110 1412 1449 1441 1463 1781 1818 1491 1506 1824 1861 
600 450 90 45 1114 1129 1416 1453 1131 1146 1433 1470 1486 1502 1805 1842 1543 1559 1862 1899 
600 600 70 38 1224 1240 1647 1684 1215 1231 1637 1674 1604 1620 2043 2080 1634 1650 2074 2111 
600 600 70 35 1189 1205 1596 1633 1193 1208 1600 1637 1585 1601 2009 2046 1629 1644 2053 2090 
600 600 10 31 1213 1229 1605 1642 1230 1246 1622 1659 1626 1642 2035 2072 1683 1699 2092 2129 
600 600 80 44 1187 1219 1623 1677 1177 1209 1614 1667 1558 1590 2011 2065 1588 1621 2042 2095 
600 600 80 40 1168 1201 1590 1643 1172 1204 1593 1641 1556 1589 1994 2048 1600 1632 2038 2092 
600 600 80 36 1208 1240 1614 1667 1225 1257 1631 1684 1612 1645 2035 2088 1669 1701 2092 2145 
600 600 90 49 1198 1213 1648 1685 1188 1204 1639 1676 1561 1577 2028 2065 1591 1601 2058 2095 
600 600 90 45 1173 1189 1609 1646 1177 1193 1612 1649 1553 1569 2005 2042 1597 1612 2049 2086 
600 600 90 40 1206 1221 1626 1663 1223 1238 1643 1680 1602 1618 2039 2076 1659 1675 2096 2133 
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TABLE E-4H. lUrAL NOX EMITI'ED IN TIlE lUrAL IIfl'ERSECTION SYSTEM (GRAMS) IN 15 IflNtmS FOR GEOMETRY 7*6 

IIfl'ERSECTION TRUCKS ON TIlE MINOR STREET 
ENVIRONMENT L~ LEVEL ~IIGH LEVEL 

LEFT TURNS ON MINOR STREET LEFT TURNS ON llfINOR STREE1 
~ LEVEL HIGH LEVEL ~ LEVEL tUGH LEVEL 

TRl/CKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
~ HIGH ~ HIGH :J:J,/ HIGH ~ HIGH 

L.T./MAJOR L.T./MAJOR L. T./MAJOR L.T./MAJOR L.T./MAJOR L. T./MAJOR L.T./MAJOR L. T ./MAJOR 
L~ HIGH ~ HIGH ~ HIGH ~ HIGH ~ HIGH ~ HIGH ~ HIGH LOW HIGH 

V-2 V-I CY GT u.u. IILLL !JILL HIILL u.HL HU{L LHHL HIIIIL LLLH HLLH UILII HHLH LLHlI HI.l1H LHlIII IIHIIH 

300 300 50 27 848 850 1023 1047 842 %5 1018 1041 996 998 1188 1211 1030 1032 1222 1246 
300 300 50 25 843 845 1003 1026 851 853 1011 1034 1007 1010 1184 1207 1055 1057 1232 1255 
300 300 50 22 801 803 946 969 822 825 967 990 982 985 1144 1167 1043' 1046 1205 1228 
300 300 60 33 821 840 1011 1050 816 834 1005 1045 961 979 1167 1207 99'i 1014 1201 1241 
300 300 60 30 833 851 1007 1046 840 859 1014 1054 989 1007 1179 1219 1036 1055 1227 1267 
300 300 60 27 806 824 964 1004 827 845 985 1025 978 997 1154 1194 1039 1058 1215 1255 
300 300 70 38 817 819 1020 1043 811 813 1014 1038 948 950 1168 1191 982 984 1202 1226 
300 300 70 35 822 824 1010 1033 830 832 1018 1041 970 972 1175 1198 1018 1020 !222 \246 
300 300 70 31 788 790 961 984 809 811 982 1005 953 955 1142 1165 1014 1016 1203 1226 
300 450 50 25 973 975 1226 1249 967 969 1220 1243 1144 1146 1414 1437 1179 1181 1448 1471 
300 "50 50 22 957 959 1194 1218 965 967 1202 1225 1145 1147 1399 1423 1193 1195 1447 1470 
300 450 50 20 931 933 1153 1176 952 954 1174 1197 1135 1138 1374 1398 1196 1199 1435 1459 
300 450 60 30 952 971 1219 1259 946 965 1213 1253 1115 1134 1399 1439 1150 1168 1433 1473 
300 450 60 27 951 970 1202 1242 959 977 1210 1250 1131 1149 1399 1439 1178 1197 1446 1486 
300 450 60 24 937 956 1173 1213 958 977 1195 1234 1134 1153 1387 1427 1195 1214 1448 1488 
300 450 70 35 952 954 1233 1256 946 948 1227 1250 1107 1109 1404 1428 1141 1143 1439 1462 
300 450 70 31 944 946 1209 1233 951 954 1217 1240 1115 1118 1398 1421 lI63 1165 1445 1469 
300 450 70 28 923 925 1173 1196 944 946 1194 1217 1111 1113 1378 1401 1172 1174 1439 1462 
300 600 60 27 995 997 1366 1389 989 991 1360 1384 1190 1192 1578 1601 1224 1227 1612 1635 
300 600 60 24 967 969 1322 1346 974 977 1330 1353 1179 1181 1551 1574 1226 1228 1598 1622 
300 600 60 21 953 955 1293 1316 974 976 1314 1337 1181 1183 1538 1561 1242 1244 1599 1622 
300 600 70 31 966 985 1351 1391 961 979 1346 1385 1153 1172 1555 1595 1187 1206 1589 1629 
300 600 70 28 951 970 1321 1361 959 978 1329 1369 1155 1174 1541 1581 1203 1221 1589 1629 
300 600 70 24 946 965 1301 1341 968 986 1322 1362 1167 1185 1538 15"17 1228 1246 1599 1638 
300 600 80 36 959 961 1358 1381 953 955 1352 1376 1138 1140 1553 1577 1172 1174 1587 1611 
300 600 80 32 935 938 1319 1342 943 945 1327 1350 1131 1133 [j31 1554 1178 1181 1579 1602 
300 600 80 28 923 925 1291 1314 944 946 1312 1335 1135 1137 1520 1543 1196 1198 1581 1604 
450 300 50 30 960 963 1148 1171 970 972 1157 1181 1196 1198 1400 1423 1245 1247 1449 1472 
450 300 50 27 948 950 1120 1143 970 9i3 1143 1166 1200 1202 1388 1412 1262 1264 1451 11.74 
450 300 50 25 920 923 1077 1101 956 959 1113 1137 1189 1191 1362 1386 1265 1267 1438 1462 
450 300 60 36 948 966 1149 1189 957 976 1158 1198 1175 1193 1393 1433 1224 1243 1442 1482 
450 300 60 33 951 970 1137 1177 974 992 1160 1200 1195 1214 1398 1438 1257 1276 1460 1500 
450 300 60 30 940 959 1111 1151 976 995 1147 1187 1201 1219 1388 1428 1277 1295 1464 1504 
450 300 70 42 941 943 1156 1180 950 952 1166 1189 1160 1162 1392 1415 1209 1211 1441 1464 
450 300 70 38 942 944 1142 1166 965 967 1165 1188 1177 1180 1394 1418 1240 1242 1457 1480 
450 300 70 35 925 927 1110 1133 961 963 1146 1169 1177 1179 1379 1402 1253 1255 1455 1478 
450 450 60 33 1070 1072 1335 1358 1079 1081 1344 1368 1329 1331 1610 1634 1378 1380 1660 l683 
450 450 60 30 1047 1049 1296 1320 1069 1071 1319 1342 1322 1324 1588 1612 1385 1387 1651 1674 
450 450 60 27 1035 1037 1269 1293 1071 1073 1305 1328 1327 1329 1578 1601 1403 1!-r05 1654 1677 
450 450 70 38 1053 1072 1332 1372 1063 1081 1342 1381 1304 1323 1600 1640 1353 1372 1649 1689 
450 450 70 35 1045 1063 1308 1348 1067 1086 1331 1371 1312 1331 1592 1632 1374 1393 1655 1694 
450 450 70 31 1047 1065 1295 1335 1083 1101 1331 1371 1331 1349 1596 1636 1407 1425 1672 1711 
450 450 80 44 1041 1043 1333 1357 1050 1052 1343 1366 1283 1285 1593 1616 1332 1334 1642 1665 
450 450 80 40 1028 1030 1306 1329 1051 1053 1328 1352 1287 1289 1582 1605 1350 1352 1644 1667 
450 450 80 36 1024 1027 1287 1310 1060 1063 1323 1346 1300 1302 1579 1603 1376 1378 1655 1678 
450 600 70 35 1142 1144 1525 1549 1151 1153 1534 1558 1425 1427 1824 1848 1474 1476 1873 1897 
450 600 70 31 1106 1108 1473 1497 1128 1130 1496 1519 1405 1407 1789 1813 1467 1469 1852 1875 
450 600 70 28 1106 1109 1459 1482 1142 1145 1495 1518 1422 1424 1791 1815 1498 1500 1867 1891 
450 600 80 40 1118 1137 1515 1555 1127 1146 1525 1564 1393 1411 1806 1846 1442 1460 13S'; 1895 
450 600 80 36 1097 1115 1478 1518 1119 1138 [j01 1541 1388 1406 1786 1826 1450 1469 1848 1888 
450 600 80 32 1110 1128 1476 1516 1145 1164 1512 1552 1417 1436 1800 1840 1493 1512 1876 1916 
450 600 90 45 1101 1103 1512 1535 1110 1112 1521 1544 1367 1369 1795 1818 1416 1418 1844 1867 
450 600 90 40 1072 1074 1468 1491 1095 1097 1490 1514 1355 1357 1767 1791 1417 1420 1830 1853 
450 600 90 36 1077 1079 1458 1481 1113 1115 1494 1517 1377 1379 1774 1797 1453 1455 1850 1873 
600 300 60 39 996 998 1223 1246 990 992 1217 1241 1318 1321 1562 1586 1353 1355 1597 1620 
600 300 60 36 977 979 1189 1212 985 987 1197 1220 1316 1318 1545 1568 1364 1366 1592 1616 
600 300 60 33 968 970 1164 1188 989 991 1186 1209 1324 1326 1537 1560 1385 1387 1598 1621 
600 300 70 45 953 972 1194 1234 948 966 1189 1229 1268 1286 1525 1565 1302 1321 1560 1600 
600 300 70 42 950 969 1176 1216 958 977 1184 1224 1281 1300 1524 1564 1329 1348 1572 1611 
600 300 70 38 960 979 1170 1210 981 1000 1192 1231 1308 1326 1535 1575 1369 1387 1596 1636 
600 300 80 52 960 962 1215 1239 954 956 1210 1233 1266 1268 1538 1561 1300 1303 1572 1596 
600 300 80 48 959 961 1199 1222 966 969 1206 1230 1282 1284 1538 1562 1329 1331 1586 1609 
600 300 80 44 964 966 1189 1212 985 987 1210 1233 1304 1306 15'.5 1568 1365 1367 1606 1629 
600 450 70 42 1158 1160 1463 1486 1152 1155 1457 1480 1504 1507 1826 1849 1539 1541 1860 1883 
600 450 70 38 1131 1133 1420 1444 1139 1141 1428 1451 1494 1496 1800 1823 1541 1544 1847 1871 
600 450 70 35 1136 1138 1410 1433 1157 1159 1431 1454 1515 1517 1806 1829 1576 1578 1867 1890 
600 450 80 48 1109 1128 1428 1468 1103 1122 1422 1462 1447 1466 1782 1822 1481 1500 1817 1857 
600 450 80 44 1098 1117 1402 1442 1106 1125 1409 1449 1453 1472 1773 1813 1501 1519 1821 1861 
600 450 80 40 1120 1139 1408 1448 1142 1160 1429 1469 1492 1511 1796 1836 1553 1572 1857 1897 
600 450 90 54 1116 1118 1448 1472 1110 1112 1443 1466 1445 1448 1795 1818 1480 1482 1829 1852 
600 450 90 49 1104 1106 1421 1445 1112 1114 1429 1452 1450 1453 1784 1808 1498 1500 1832 1855 
600 450 90 45 1120 1122 1422 1445 1141 1143 1443 1466 1483 1485 1802 1825 1544 1546 1863 1886 
600 600 70 38 1238 1240 1660 1684 1232 1234 1655 1678 1608 1610 2047 2070 1642 1644 2081 2105 
600 600 70 35 1194 1196 1601 1625 1202 1204 1609 1632 1581 1583 2005 2028 1628 1630 2052 2076 
600 600 70 31 1212 1214 1604 1627 1233 1235 1625 1648 1615 1617 2024 2047 1676 1678 2085 2108 
600 600 80 44 1195 1214 1632 1672 1189 1208 1626 1666 1557 1575 2010 2050 1591 1610 2044 2084 
600 600 80 40 1168 1187 1590 1630 1176 1195 1598 1637 1547 1565 1985 2025 1594 1613 2032 2072 
600 600 80 36 1201 1220 1607 1647 1222 1241 1628 1668 1596 1615 2019 2059 1657 1676 2080 2120 
600 600 90 49 1211 1213 1662 1685 1205 1207 1656 1679 1564 1567 2032 2055 1599 1601 2066 2089 
600 600 90 45 1178 1181 1614 1637 1186 1188 1622 1645 1549 1551 2001 2024 1596 1598 2048 2072 
600 600 90 40 1204 1206 1624 1647 1225 1227 1645 1668 1591 1593 2027 2051 1652 1654 2088 2112 
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TABLE E-4I. TOrAL NOX EMI'ITED IN TIlE TOTAL IN'reRSECrION SYSTEM (GRAMS) IN 15 MINllf'ES FOR GEOMETRY 7*7 

INTERSECTION TIUK:KS ON TIlE MINOR STREET 
ENVIRONMENT J.()i LEVEL IIIGII LEVEL 

LEFT TURNS ON MINOR STRUT LEFT !URNS ON MINOR STREET 
J.()i LEVEL IIIGII LEVEL J.()i LEVEL HIGH LEVEL 

T\UJCKS ON IWOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON IWOR STREET 
LCW lUG! J.()i HIG! ~ HIG! ~ HIGH 

L.T./IWOR L.T./IWOR L.T./IWOR L.T./IWOR L.T./IWOR L.T./IWOR L.T./IWOR L.T./MAJOR 
LCW HIG! IJJl HIGH ~ HIGH IJJl HIGH ~ !UGH ~ HIGH ~ IIICH ~ lIIGH 

V-2 V-I CY GT I.J..LL KLLL L/ILL l!HLL LUlL I!LIIL IJlHL lIIIHL LLLII !ILLH UILII IIIIUI Will IIUIH I1fHH IlHRlt 

300 300 50 27 858 847 1033 1043 820 809 995 1005 996 985 1188 1198 998 987 1190 1200 
300 300 50 25 864 853 1024 1034 840 828 1000 1009 1019 1008 1196 1206 1034 1023 1211 1221 
300 300 50 22 796 785 941 951 785 774 930 939 968 956 1129 1139 996 985 1158 1168 
300 300 60 33 854 859 1044 1070 816 821 1006 1032 984 989 1190 1217 986 991 1192 1218 
300 300 60 30 877 882 1051 1077 852 857 1026 1053 1024 1029 1214 1241 1039 1044 1229 1256 
300 300 60 27 824 829 982 1009 812 817 971 997 987 992 1162 1189 1016 1021 1191 1217 
300 300 70 38 827 815 1030 1040 788 777 992 1002 948 937 1168 1178 950 939 1170 1180 
300 300 70 35 843 832 1031 1041 IU8 807 1006 1016 982 970 1186 1196 997 985 1201 1211 
300 300 70 31 783 772 956 966 772 760 944 954 938 927 1127 1137 967 955 1156 1166 
300 450 50 25 991 979 1244 1253 953 941 1206 1215 1153 1141 1422 1432 1155 1143 1424 1434 
300 450 50 22 986 975 1224 1233 962 950 1199 1209 1165 1153 1419 1429 1180 1169 1434 1444 
300 450 50 20 934 922 1156 1166 922 911 1145 1154 1129 1117 1368 1377 1158 1146 1396 1406 
300 450 60 30 993 998 1260 1286 955 960 1222 1248 1147 1152 1430 1457 1149 1154 1432 1458 
300 450 60 27 1003 1008 1255 1281 979 984 1230 1256 1174 1179 1442 1468 1189 1194 1457 1483 
300 450 60 24 964 969 1200 1226 952 957 1188 1215 1151 1156 1403 1430 1179 1184 1432 1458 
300 450 70 35 970 958 1251 1260 932 920 1213 1222 1115 1104 1413 1422 1117 1106 1415 1424 
300 450 70 31 973 962 1239 1248 948 937 1214 1224 1135 1124 1417 1427 1150 1139 1432 1442 
300 450 70 28 926 914 1176 1186 915 903 1165 1174 1105 1093 1371 1381 1133 1122 1400 1410 
300 600 60 27 1021 1010 1392 1402 983 971 1354 1364 1207 1195 1594 1604 1208 1197 1596 1606 
300 600 60 24 1004 993 1360 1369 979 968 1335 1345 1206 1195 1578 1588 1222 1210 1594 1603 
300 600 60 21 964 952 1304 1314 952 941 1293 1302 1183 117l 1539 1549 1211 1200 1568 1578 
300 600 70 31 1015 1020 1400 1427 977 982 1362 1388 1193 1198 1594 1621 1195 1200 1596 1622 
300 600 70 28 1012 1017 1381 1408 987 992 1357 1383 1206 1211 1592 1618 1221 1226 1607 1633 
300 600 70 24 981 986 1335 1361 969 974 1324 1350 1191 1196 1562 1588 1220 1225 1591 1617 
300 600 80 36 985 974 1384 1394 947 935 1346 1356 1154 1143 1570 1579 1156 1144 1571 1581 
300 600 80 32 973 961 1356 1366 948 937 1332 1341 1159 1147 1559 1569 1174 1162 1574 1584 
300 600 80 28 934 922 1302 1312 923 91l 1291 1301 1136 1125 1521 1531 1165 1153 1550 1560 
450 300 50 30 959 947 1146 1156 936 924 1123 1133 1184 ll73 1389 1398 1201 1190 1405 1415 
450 300 50 27 958 946 1130 1139 948 936 lI20 1130 1200 U88 1389 1398 1230 1218 1419 1428 
450 300 50 25 904 893 1061 1071 907 896 1064 1074 1163 1151 1336 1346 1206 1195 1380 1390 
450 )00 60 36 969 974 1171 1197 946 951 1147 1174 1187 1192 1405 1431 1203 1208 1421 1448 
450 300 60 33 984 989 1170 1196 974 979 1160 1187 1218 1223 1421 1447 1248 1253 1451 1477 
450 300 60 30 947 952 1118 1144 950 955 1121 1148 1198 1203 1385 1411 1241 1246 1428 1455 
450 300 70 42 939 928 1155 1164 911> 904 1131 1141 1148 1137 1381 1390 1165 1154 1397 1407 
450 300 70 38 952 940 1152 1162 942 930 1142 1152 1178 1166 1394 1404 1208 1196 1424 1434 
450 )00 70 35 909 897 1093 1103 912 901 1097 1107 1151 1140 1353 1362 1194 U83 1396 1406 
450 450 60 33 1076 1065 1341 1351 1053 1042 1318 1328 1326 1314 1607 1617 1342 1331 1624 1634 
450 450 60 30 1064 1053 1314 1324 1054 1043 1304 1314 1330 1319 1596 1606 1360 1349 1626 1636 
450 450 60 27 1026 1015 1261 1270 1030 1018 1264 1274 1309 1297 1560 1570 1352 1341 1603 1613 
450 450 70 38 1083 1088 1362 1388 1060 1065 1339 1365 1324 1329 1620 1646 1341 1346 1636 1662 
450 450 70 35 1085 1090 1349 1375 1075 1080 1339 1365 1343 1348 1623 1650 1373 1378 1653 1680 
t.50 :'50 70 H 1061 1066 1310 1336 1065 1070 1313 1339 1336 1341 1601 1627 1379 1384 1644 1670 
450 450 80 44 1047 1035 1340 1350 1024 1012 1317 1326 1280 1268 1589 1599 1296 1285 1606 1616 
450 450 80 40 1046 1034 1324 1333 1036 1025 1314 1323 1295 1284 1590 1599 1325 1314 1620 1629 
450 450 80 36 1016 1005 1278 1288 1019 1008 1282 1292 1282 1271 1561 1571 1326 1314 1604 1614 
450 600 70 35 1157 1145 1540 1549 llD 1122 1516 1526 1429 1418 1829 1839 1446 1435 1846 1856 
450 600 70 31 1131 ll20 1499 1509 1I21 1110 1489 1499 1421 1409 1805 1815 1451 1439 1335 1845 
450 600 70 28 1106 1095 1458 1468 1109 1098 1462 1472 1412 1401 1781 1791 1456 1444 1825 1834 
450 600 80 40 ll56 1161 1553 1579 1133 1138 1530 1556 1421 1426 1834 1860 1437 1442 1851 1877 
4,50 600 80 36 1145 ll50 1527 1553 1135 ll41 1517 1543 1427 1432 1825 1851 1457 1462 1855 1881 
450 600 80 32 ll32 1137 1499 1525 ll36 1141 1502 1528 1430 1435 1813 1839 1474 1479 1857 1883 
450 600 90 45 IllS 1104 1526 1536 1092 1081 1503 1513 1372 1360 1800 1809 1388 1377 1815 1826 
450 600 90 40 1098 1086 1494 1503 1088 1076 1484 1493 1371 1360 1783 1793 1401 1390 1813 1823 
450 600 90 36 1077 1065 1457 1467 1080 1069 1461 1470 1367 1355 1764 1773 1410 1399 1807 1817 
600 300 60 39 983 971 1210 1220 944 933 lin 1181 1296 1284 1539 1549 1297 1286 1541 1551 
600 300 60 36 975 964 1187 1197 950 939 1162 1172 1305 1293 1533 1543 1320 1308 1548 1558 
600 300 60 33 940 928 1136 1146 928 917 1125 1135 1286 1275 1499 1509 1315 1303 1528 1538 
600 300 70 45 963 968 1204 1230 925 930 1166 1192 1268 1273 1526 1552 1270 1275 1527 1554 
'lOO 300 70 42 972 977 1197 1224 947 952 1173 1199 1293 1298 1535 1562 1308 1313 1551 1577 
600 300 70 38 955 960 1165 1192 943 948 1154 1180 1293 1298 1520 1546 1321 1326 1549 1575 
600 300 80 52 947 935 1202 1212 909 897 1164 1174 1243 1232 1515 1525 1245 1234 1517 1527 
600 300 80 48 957 945 1197 1206 932 921 1172 1182 1270 1259 1527 1536 1285 1274 1542 1552 
600 300 80 44 936 924 1160 1170 925 913 1149 1159 1266 1254 1507 1517 1294 1283 1536 1545 
600 450 70 42 1153 1141 1457 1467 1115 1103 1419 1429 1490 1478 1811 1821 1491 1480 1813 1822 
600 450 70 38 1137 1I25 1426 1436 1112 1101 1401 1411 1490 1479 1796 1806 1505 1494 1'311 1821 
600 450 70 35 1116 1104 1390 1399 1104 1093 1378 1388 1486 1474 1776 1786 1514 1503 1805 1814 
600 450 80 48 1121 1132 1446 1472 1089 1094 1407 1434 1455 1460 1791 1817 1457 1462 1792 1819 
600 450 80 44 1128 1133 1431 1457 1103 lI08 1406 1432 1473 1478 1793 1819 1488 1493 1808 1834 
600 450 80 40 1123 1128 1411 1438 1112 1117 1400 1426 1485 1490 1790 1816 1514 1519 1818 1845 
600 450 90 54 Ill0 1099 1443 1453 1072 1061 1405 1415 1431 1419 1780 1790 1432 1421 1782 1792 
600 450 90 49 1110 1099 1427 1437 1085 1074 1403 1412 1447 1435 1781 1791 1462 1451 1796 1806 
600 450 90 45 1100 1088 1402 1412 1089 1077 1391 1400 1453 1442 1772 1782 1482 1471 1801 1810 
600 600 70 38 1241 1229 1663 1673 1202 1191 1625 1635 1601 1Sl!9 2040 2050 1603 1591 2042 2052 
600 600 70 35 1208 1197 1615 1625 1183 lin 159l 1601 1585 1574 2009 2019 1600 1589 2024 2034 
600 600 70 31 1200 1188 1592 1601 1188 1177 1580 1590 1593 1582 2002 2012 1622 1610 2030 2040 
600 600 80 44 1221 1226 1658 1684 1183 1188 1619 1646 1573 1578 2026 2053 1575 1580 2028 2054 
600 600 80 40 1206 1211 1627 1653 1181 1186 1602 1629 1574 1579 2012 2039 1590 1595 2028 2054 
600 600 80 36 1212 1217 1618 1644 1201 1206 1607 1633 1597 1602 2020 2046 1626 1631 2049 2075 
600 600 90 49 1214 1202 1664 1674 1176 1164 1626 1636 1558 1546 2025 2035 1559 1548 2027 2037 
600 600 90 45 1193 l1!1l 1628 1638 1168 1156 1603 1613 1553 1542 2005 2015 1568 1557 2020 2030 
600 600 90 40 1192 !l80 1612 1622 1180 1169 1601 1610 1569 1558 2006 2016 1598 1586 2034 2044 
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TABLE E-5A. !OrAL FUEl. CONSUHPTIat IN TIlE !OrAL INTERSECTION SYSTEH (KIux;R.<\MS) IN 15 KINllTES FOR GEOHETRY 4*4 

INTERSECTION TRlJCKS ON TIlE KINOR STREET 
ENVIROIIHENr JJJ/ lEVEl. HIGH !.EVE1. 

!.EFT TIlRMS at KINOR STREET !.EFT TURNS at KINOR STREET 
JJJ/ lEVEl. HIGH !.EVEI. U)W !.EVEL HIGH !.EVEL 

TRlJCKS ON MAJOR STREET TRllCKS ON H.6.JOR STREET TRllCKS ON H.6.JOR STREET TRUCKS ON H.6.JOR STREET 
Lai HIGH U)W HIGH U)W HIGH U)W HIGH 

L.T./MAJOR L. T ./H.6.JOR L. T ./H.6.JOR L.T./MAJOR L. T ./H.6.JOR L. T ./H.6.JOR L. T ./H.6.JOR L. T ./H.6.JOR 
JJJ/ HIGH JJJ/ HIGH JJJ/ HIGH JJJ/ HIGH JJJ/ HIGH JJJ/ HIGH JJJ/ HIGH JJJ/ HIGH 

V-2 V-I CY GT u.u. HLLL LHLL HIILL UJIL HllIL UIHL IIIIIIL LLUI HLLII. UILII IIIILH LLHII HLHII UIIIH HI!HII 

300 300 50 27 28.7 31.4 32.5 36.4 28.0 30.7 31.8 35.7 32.9 35.6 36.6 40.6 34.7 37.4 38.5 42.5 
300 300 50 25 27.8 30.5 28.8 32.8 29.0 31.7 30.0 34.0 33.2 35.9 34.2 38.2 36.9 39.6 38.0 41.9 
300 300 50 22 25.9 28.6 26.5 30.4 29.0 31.7 29.5 33.5 32.5 35.2 33.1 37.0 38.2 40.9 38.7 42.7 
300 300 60 33 30.0 31.1 33.5 35.8 29.3 30.4 32.8 35.1 33.3 34.4 36.8 39.2 35.2 36.3 38.6 41.0 
300 300 60 30 30.2 31.3 30.9 33.3 31.4 32.5 32.1 34.5 34.7 35.8 35.4 37.8 38.4 39.6 39.2 41.5 
300 300 60 27 29.2 30.3 29.4 31.8 32.3 33.4 32.5 34.9 35.0 36.1 35.2 37.6 40.6 41.7 40.8 43.2 
300 300 70 38 31.1 30.6 36.3 37.1 30.4 29.9 35.6 36.4 33.6 33.1 38.8 39.5 35.4 34.9 40.6 41.4 
300 300 70 35 30.7 30.2 33.2 33.9 31.9 31.4 34.4 35.1 34.3 33.9 36.8 37.6 38.1 37.6 40.6 41.3 
300 300 70 31 29.2 28.7 31.2 32.0 32.3 31.8 34.3 35.1 34.1 33.6 36.1 36.9 39.7 39.2 41.7 42.5 
300 450 50 25 36.1 40.1 44.2 49.4 36.5 40.6 44.6 49.9 41.6 45.6 49.7 54.9 44.6 48.6 52.7 58.0 
300 450 50 22 35.0 39.0 40.3 45.6 37.3 41.3 42.7 48.0 41.7 45.7 47.0 52.3 46.6 50.6 52.0 57.2 
300 450 50 20 33.6 37.6 38.5 43.8 37.9 41.9 42.7 48.0 41.6 45.6 46.4 51.7 48.3 52.4 53.2 58.5 
300 450 60 30 37.7 40.1 45.5 49.2 38.2 40.6 45.9 49.6 42.3 44.8 50.1 53.8 45.4 47.8 53.1 56.8 
300 450 60 27 37.5 39.9 42.6 46.2 39.9 42.J 44.9 48.6 43.4 45.8 48.4 52.1 48.3 50.7 53.3 57.0 
300 450 60 24 37.0 39.4 41.5 45.2 41.2 43.7 45.8 49.5 44.0 46.5 48.6 52.3 50.8 53.3 55.4 59.1 
300 450 70 35 39.0 39.8 48.5 50.6 39.4 40.3 49.0 51.1 42.7 43.6 52.3 54.4 45.7 46.6 55.3 57.4 
300 450 70 31 38.3 39.1 45.1 47.2 40.6 41.5 47.4 49.5 43.2 44.1 50.0 52.1 48.1 49.0 54.9 57.0 
300 450 70 28 37.0 37.9 43.4 45.5 41.3 42.1 47.6 49.7 43.2 44.1 49.6 51.6 50.0 50.9 56.3 58.4 
300 600 60 27 46.3 49.0 58.7 62.7 47.9 50.6 60.3 64.3 53.1 55.8 65.5 69.5 57.3 60.0 69.7 73.7 
300 600 60 24 43.0 45.7 52.7 56.7 46.6 49.3 56.3 60.2 51.1 53.8 60.8 64.7 57.1 59.9 66.8 70.8 
300 600 60 21 44.1 46.8 53.3 57.3 49.5 52.2 58.7 62.7 53.4 56.1 62.6 66.5 61.3 64.0 70.5 74.5 
300 600 70 31 47.3 48.4 59.4 61.8 49.0 50.1 61.1 63.4 53.3 54.4 65.4 67.8 57.5 58.6 69.6 72.0 
300 600 70 28 44.9 46.0 54.3 56.7 48.4 49.6 57.8 60.2 52.1 53.2 61.5 63.8 58.2 59.3 67.5 69.9 
300 600 70 24 46.7 47.8 55.6 57.9 52.1 53.2 61.0 63.3 55.1 56.2 63.9 66.3 63.0 64.1 71.9 74.3 
300 600 80 36 48.0 47.5 61.9 62.7 49.7 49.2 63.5 64.3 53.1 52.6 67.0 67.8 57.3 56.8 71.2 71.9 
300 600 80 32 45.0 44.5 56.2 56.9 48.5 48.1 59.7 60.5 51.3 50.9 62.5 63.2 57.4 56.9 68.5 69.3 
300 600 80 28 46.1 45.6 56.8 57.5 51.5 51.1 62.2 62.9 53.6 53.2 64.3 65.1 61.6 61.1 72.2 73.0 
450 300 50 30 35.8 38.5 40.6 44.6 36.5 39.2 41.3 45.3 43.9 46.6 48.7 52.7 47.2 49.9 52.0 56.0 
450 300 50 27 33.7 36.4 35.7 39.7 36.3 39.0 38.3 42.3 43.0 45.7 45.1 49.0 48.1 50.9 50.2 54.2 
450 300 50 25 33.5 36.2 35.1 39.1 38.0 40.7 39.6 43.5 44.1 46.8 45.6 49.6 51.1 53.8 52.7 56.6 
450 JOO 60 36 38.0 J9.1 42.5 44.8 38.7 39.8 43.2 45.5 45.2 46.4 49.7 52.1 48.5 49.6 53.0 55.4 
450 300 60 33 36.9 38.0 38.6 41.0 39.5 40.6 41.2 43.6 45.3 46.4 47.1 49.5 50.5 51.6 52.2 54.6 
450 300 60 30 37.8 38.9 39.0 41.4 42.2 43.4 43.5 45.9 47.4 48.6 48.7 51.1 54.5 55.6 55.7 58.1 
450 300 70 42 39.0 38.5 45.2 46.0 39.7 39.2 45.9 46.7 45.3 44.9 51.6 52.4 48.6 48.1 54.9 55.6 
450 300 70 38 37.6 37.2 41.2 41.9 40.2 39.8 43.7 44.5 45.2 44.8 48.8 49.5 50.4 49.9 53.9 54.7 
450 300 70 35 38.0 37.5 41.0 41.8 42.4 42.0 45.5 46.2 46.8 46.3 49.8 50.6 53.8 53.3 56.8 57.6 
450 450 60 33 44.2 48.2 53.3 58.6 46.1 50.1 55.2 60.5 53.6 57.7 62.8 68.1 58.1 62.1 67.2 72.5 
450 450 50 30 42.0 46.0 48.4 53.7 45.7 49.8 52.1 57.4 52.6 56.7 59.0 64.3 59.0 63.0 65.4 70.6 
450 450 60 27 42.5 46.6 48.5 53.7 48.2 52.2 54.1 59.4 54.4 58.4 60.3 65.6 62.6 66.6 68.5 73.8 
450 450 70 38 46.0 48.4 54.8 58.5 47.9 50.3 56.7 60.4 54.6 57.0 63.4 67.1 59.0 61.4 67.8 71.5 
450 450 70 35 44.7 47.1 50.8 54.5 48.4 50.9 54.5 58.2 54.5 56.9 60.6 64.3 60.8 63.2 66.9 70.6 
450 450 70 31 46.2 48.7 51.8 55.5 51.9 54.3 57.5 61.2 57.2 59.7 62.8 66.5 65.4 67.9 71.0 74.7 
450 450 80 44 46.4 47.2 56.9 59.0 48.3 49.1 58.8 60.9 54.1 54.9 64.7 66.8 58.5 59.4 69.1 71.2 
450 450 80 40 44.8 45.7 52.7 54.8 48.6 49.4 56.4 58.5 53.8 54.6 61.6 63.7 60.1 60.9 67.9 70.0 
450 450 80 J6 45.9 46.7 53.2 55.3 51.5 52.3 58.8 60.9 56.0 56.8 63.3 65.4 64.2 65.0 71.5 73.6 
450 600 70 35 58.6 61.3 72.1 76.1 61.7 64.4 75.1 79.1 69.4 72.1 82.9 86.8 75.0 77.7 88.5 92.4 
450 600 70 31 54.3 57.1 65.1 69.0 59.3 62.0 70.0 74.0 66.3 69.0 77.1 81.0 73.8 76.5 84.5 88.5 
450 600 70 28 57.4 60.1 67.6 71.6 64.2 66.9 74.4 78.4 70.6 73.3 80.8 84.8 79.9 82.6 90.2 94.1 
450 &00 80 40 59.8 60.9 72.9 75.3 62.8 63.9 76.0 78.3 69.7 70.8 82.8 85.2 75.3 76.4 88.4 90.8 
450 600 80 36 56.5 57.6 66.9 69.3 61.4 62.5 71.8 74.2 67.6 68.7 78.0 80.4 75.1 76.2 85.5 87.9 
450 600 80 32 60.4 61.5 70.3 72.7 67.2 68.3 77.1 79.5 72.7 73.9 82.6 85.0 82.1 83.2 92.0 94.4 
450 600 90 45 59.9 59.4 74.8 75.6 62.9 62.5 77.8 78.6 68.9 68.5 83.8 84.6 74.5 74.0 89.4 90.2 
450 600 90 40 56.2 55.7 68.4 69.2 61.1 60.7 73.3 74.1 66.5 66.0 78.6 79.4 73.9 73.5 86.1 86.9 
450 600 90 36 59.5 59.0 71.1 71.9 66.3 65.8 78.0 78.7 70.9 70.5 82.6 83.4 80.3 79.8 92.0 92.8 
600 300 60 39 44.6 47.3 50.4 54.4 43.9 46.6 49.7 53.7 56.6 59.4 62.5 66.5 58.5 61.2 64.4 68.3 
600 300 60 36 41.4 44.1 44.5 48.5 42.6 45.3 45.7 49.7 54.7 57.4 57.8 61.8 58.5 61.2 61.6 65.5 
600 300 60 33 43.4 46.1 46.0 50.0 46.5 49.2 49.1 53.1 57.9 60.6 60.5 64.5 63.6 66.3 66.2 70.1 
600 300 70 45 44.8 45.9 50.3 52.7 44.1 45.2 49.6 52.0 56.0 57.1 61.5 63.9 57.8 58.9 63.4 65.7 
600 300 70 42 42.6 43.8 45.4 47.8 43.8 44.9 46.6 49.0 55.1 56.2 57.8 60.2 58.8 59.9 61.6 64.0 
600 300 70 38 45.9 47.0 48.2 50.6 49.0 50.1 51.3 53.7 59.6 60.7 61.9 64.2 65.2 66.3 67.5 69.9 
600 300 80 52 46.3 45.8 53.1) 54.4 45.6 45.1 52.9 53.7 56.6 56.2 63.9 64.7 58.5 58.0 65.8 66.6 
600 300 80 48 44.3 43.8 48.8 49.6 45.5 45.0 50.0 50.8 55.8 55.4 60.4 61.2 59.6 59.1 64.1 64.9 
600 300 80 44 47.2 46.7 51.2 52.0 50.2 49.8 54.3 55.1 59.9 59.5 64.0 64.8 65.6 65.1 69.6 70.4 
600 450 70 42 57.0 61.1 67.2 72.5 57.5 61.5 67.7 73.0 70.4 74.5 80.6 85.9 73.5 77.5 83.6 88.9 
600 450 70 38 54.1 58.1 61.5 66.8 56.5 60.5 63.9 69.2 68.7 72.7 76.2 81.4 73.6 77.6 81.1 86.3 
600 450 70 35 56.7 60.7 63.6 68.9 60.9 64.9 67.9 73.1 72.5 76.5 79.5 84.7 79.3 83.3 86.2 91.5 
600 450 80 48 56.6 59.0 66.4 70.1 57.0 59.5 66.9 70.6 69.1 71.5 78.9 82.6 72.1 74.5 82.0 85.6 
600 450 80 44 54.7 57.2 61.8 65.5 57.1 59.5 64.2 67.9 68.5 70.9 75.6 79.3 73.4 75.8 80.5 84.2 
600 450 80 40 58.6 61.0 65.2 68.9 62.8 65.2 69.4 73.1 73.5 75.9 80.1 83.8 80.3 82.7 86.9 90.6 
600 450 90 54 58.0 58.8 69.6 71.7 58.5 59.3 70.1 72.2 69.7 70.5 81.3 83.4 72.7 73.5 84.3 86.4 
600 450 90 49 56.2 57.0 65.1 67.2 58.6 59.4 67.4 69.5 69.1 69.9 77 .9 80.0 74.0 74.8 82.9 85.0 
600 450 90 45 59.5 60.3 67.9 70.0 63.7 64.6 72.1 74.2 73.6 74.4 82.0 84.1 80.4 81.2 88.8 90.9 
600 600 70 38 74.0 76.7 88.5 92.5 75.6 78.3 90.1 94.1 88.7 91.4 103.2 107.2 92.9 95.6 107.4 111.4 
600 600 70 35 68.4 71.1 80.1 84.1 71.9 74.6 83.7 87.6 84.3 87.0 96.1 100.0 90.4 93.1 102.1 106.1 
600 600 70 31 73.4 76.1 84.7 88.6 78.8 81.5 90.1 94.0 90.5 93.2 101.8 105.8 98.5 101.2 109.8 113.7 
600 600 80 44 73.9 75.0 88.0 90.4 75.5 76.6 89.7 92.0 87.7 88.8 101.9 104.3 91.9 93.0 106.1 108.4 
600 600 80 40 69.5 70.6 80.9 83.3 73.0 74.1 84.5 86.8 84.6 85.7 96.0 98.4 90.6 91.8 102.1 104.5 
600 600 80 36 75.5 76.6 86.4 88.8 80.9 82.0 91.8 94.2 91.8 92.9 102.7 105.1 99.7 100.8 110.7 113.1 
600 600 90 49 76.1 75.6 92.0 92.8 77 .7 77 .2 93.7 94.4 89.1 88.6 105.0 105.8 93.2 92.8 109.2 110.0 
600 600 90 45 71.2 70.7 84.4 85.2 74.7 74.2 87.9 88.7 85.4 84.9 98.6 99.4 91.5 91.0104.7 105.5 
600 600 90 40 76.8 76.3 89.5 90.3 82.2 81.7 94.9 95.7 92.2 91.7 104.9 105.7 100.2 99.7 112.9 113.7 
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TABU! E-5B. TUrAL FUEL CONSUMPTI<Xf IN nIE TUrAL nrrERSECrI<Xf SYSTEM (KlLOGRAKS) IN 15 MINUrES FOR GEOMETRY 5*4 

INTERSECfION TRUCKS <Xf nIE MINOR STREET 
ENVlRONMENr LOW lEVEL HIGH LEVEL 

LEn TURNS <Xf HINOR STREET LEIT TURNS ON MINOR STREET 
LOW LEVEL HIGH LEVEL LOW LEVEL HIGH LEVEL 

TROCKS <Xf MAJOR STREET TRUCKS <Xf MAJOR STREET TRUCKS <Xf MAJOR STREET TRUCKS ON MAJOR STREET 
LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

L.T./MAJOR L.T./MAJOR L.T ./MAJOR L.T./MAJOR L.T./KAJOR L. T./MAJOR L.T./KAJOR L. T./KAJOR 
LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

V-2 V-I CY GT LLLL RLLL UILL IIHLL lJ.IIL RLIIL UIIIL IIIIIIL u.LII IILLH U!LH lIIILH LLHH IILHII U!IIH IIHHII 

300 300 50 27 29.7 31.2 33.4 36.2 29.5 31.0 33.3 36.1 33.0 34.5 36.8 39.6 35.5 37.0 39.2 42.0 
300 300 50 25 30.0 31.5 31.1 33.8 31.8 33.3 32.8 35.6 34.6 36.1 35.7 38.4 38.9 40.4 40.0 42.7 
300 300 50 22 28.0 29.5 28.5 31.3 31.6 33.1 32.1 34.9 33.8 35.3 34.3 37 .1 39.9 41.5 40.5 43.3 
300 300 60 33 30.9 30.8 34.4 35.5 30.8 30.7 34.2 35.4 33.4 33.3 36.9 38.0 35.8 35.7 39.3 40.4 
300 300 60 30 32.3 32.2 33.1 34.2 34.1 34.0 34.8 36.0 36.1 36.0 36.8 37.9 40.4 40.3 41.1 42.2 
300 300 60 27 31.2 31.1 31.4 32.6 34.8 34.7 35.0 36.2 36.1 36.0 36.3 37.5 42.3 42.2 42.5 43.7 
300 300 70 38 32.1 30.4 37.3 36.9 31.9 30.3 37.2 36.7 33.7 32.1 38.9 38.5 36.1 34.5 41.4 40.9 
300 300 70 35 32.9 31.3 35.4 35.0 34.7 33.0 37.2 36.7 35.8 34.1 38.3 37.8 40.1 38.4 42.6 42.1 
300 300 70 31 31.3 29.6 33.2 32.8 34.9 33.2 36.9 36.4 35.3 33.7 37.3 36.9 41.5 39.8 43.5 43.1 
300 450 50 25 35.1 38.0 43.2 47.3 36.2 39.0 44.3 48.3 39.8 42.7 47.9 52.0 43.4 46.2 51.5 55.6 
300 450 50 22 35.3 38.1 40.7 44.8 38.2 41.0 43.6 47.7 41.2 44.0 46.6 50.7 46.7 49.5 52.1 56.1 
300 450 50 20 33.8 36.6 38.6 42.7 38.6 41.4 43.4 47.5 40.9 43.7 45.8 49.9 48.2 51.1 53.1 57.2 
300 450 60 30 36.7 37.9 44.5 46.9 37.7 38.9 45.5 48.0 40.5 41.7 48.3 50.8 44.1 45.3 51.9 54.4 
300 450 60 27 37.8 39.0 42.8 45.3 40.7 41.9 45.7 48.2 42.8 44.0 47.9 50.3 48.3 49.5 53.3 55.8 
300 450 60 24 37.0 38.3 41.6 44.1 41.8 43.1 46.4 48.9 43.3 44.5 47.8 50.3 50.6 51.9 55.2 57.7 
300 450 70 35 38.0 37.7 47.6 48.5 39.1 38.7 48.6 49.5 41.0 40.6 50.5 51.4 44.6 44.2 54.1 55.0 
300 450 70 31 38.6 38.2 45.4 46.3 41.5 41.1 48.3 49.2 42.8 42.4 49.6 50.5 48.2 47.9 55.0 55.9 
300 450 70 28 37.2 36.8 43.5 44.4 42.0 41.6 48.3 49.2 42.6 42.2 48.9 49.8 49.9 49.6 56.2 57.1 
300 600 60 27 43.4 44.9 55.9 58.6 45.6 47.1 58.1 60.8 49.5 51.0 61.9 64.6 54.2 55.7 66.6 69.4 
300 600 60 24 41.5 43.0 51.2 53.9 45.5 47.1 55.2 58.0 48.7 50.2 58.4 61.2 55.3 56.8 65.0 67.8 
300 600 60 21 42.4 43.9 51.6 54.3 48.3 49.8 57.5 60.3 50.8 52.3 60.0 62.8 59.3 60.8 68.5 71.3 
300 600 70 31 44.4 44.3 56.5 57.7 46.6 46.5 58.7 59.9 49.6 49.5 61.7 62.8 54.3 54.2 66.4 67.6 
300 600 70 28 43.3 43.2 52.6 53.8 47.3 47.3 56.7 57.9 49.6 49.6 59.0 60.2 56.3 56.2 65.6 66.8 
300 600 70 24 44.8 44.7 53.7 54.9 50.8 50.7 59.7 60.8 52.4 52.3 61.3 62.5 60.9 60.8 69.8 71.0 
300 600 80 36 45.2 43.5 59.1 58.6 47.4 45.7 61.2 60.8 49.5 47.8 63.3 62.9 54.2 52.5 68.1 67.7 
300 600 80 32 43.5 41.8 54.6 54.2 47.5 45.9 58.7 58.2 49.0 47.3 60.1 59.7 55.6 53.9 66.7 66.3 
300 600 80 28 44.4 42.7 55.0 54.6 50.3 48.6 61.0 60.5 51.1 49.4 61.7 61.3 59.6 57.9 70.2 69.8 
450 300 50 30 35.7 37.2 40.6 43.3 37.0 38.5 41.8 44.6 43.1 44.6 47.9 50.6 46.9 48.4 51.7 54.5 
450 300 50 27 34.9 36.4 37.0 39.7 38.0 39.5 40.1 42.9 43.4 44.9 45.5 48.3 49.1 50.6 51.2 54.0 
450 300 50 25 34.5 36.0 36.1 38.9 39.5 41.1 41.1 43.9 44.3 45.8 45.9 48.6 51.9 53.4 53.4 56.2 
450 300 60 36 37.8 37.7 42.3 43.5 39.1 39.0 43.6 44.8 44.3 44.2 48.8 49.9 48.1 48.0 52.6 53.8 
450 300 60 33 38.0 37.9 39.7 40.9 41.1 41.0 42.9 44.1 45.7 45.6 47.4 48.6 51.4 51.3 53.1 54.3 
450 300 60 30 38.7 38.6 39.9 41.1 43.7 43.6 45.0 46.1 47.6 47.5 48.8 50.0 55.1 55.1 56.4 57.6 
450 300 70 42 38.9 37.2 45.2 44.7 40.2 38.5 46.4 46.0 44.5 42.8 50.7 50.3 48.3 46.6 54.6 54.1 
450 300 70 38 38.9 37.2 42.4 42.0 42.0 40.3 45.5 45.1 45.7 44.0 49.2 48.8 51.4 49.7 54.9 54.5 
450 300 70 35 39.0 37.3 42.0 41.6 44.0 42.3 47.0 46.6 47.0 45.3 50.0 49.6 54.6 52.9 57.6 57.2 
450 450 60 33 42.2 45.1 51.4 55.4 44.7 47.5 53.8 57.9 50.9 53.7 60.0 64.1 55.9 58.7 65.0 69.1 
450 450 60 30 41.1 44.1 47.7 51.8 45.6 48.4 52.0 56.1 51.2 54.0 57.6 61.6 58.0 60.8 64.4 68.5 
450 450 60 27 41.7 44.5 47.6 51.6 47.8 50.7 53.8 57.8 52.7 55.6 58.6 62.7 61.5 64.3 67.4 71.5 
450 450 70 38 43.9 45.2 52.7 55.2 46.4 47.6 55.2 57.7 51.7 52.9 60.5 63.0 56.7 57.9 65.5 68.0 
450 450 70 35 43.9 45.1 50.0 52.5 48.2 49.5 54.3 56.8 52.9 54.1 59.0 61.5 59.8 61.0 65.8 68.3 
450 450 70 31 45.3 46.5 50.8 53.3 51.4 52.7 57.0 59.5 55.5 56.7 61.0 63.5 64.2 65.4 69.8 72.3 
450 450 80 44 '<4.4 44.1 55.0 55.9 46.8 46.5 57.4 58.3 51.3 51.0 61.9 62.8 56.3 55.9 66.9 67.8 
450 450 80 40 44.2 43.8 52.0 52.9 48.5 48.1 56.3 57.2 52.3 51.9 60.1 61.0 59.1 58.8 67.0 67.9 
450 450 SO 36 45.0 44.6 52.3 53.2 51.2 50.S 5S.5 59.4 54.3 53.9 61.7 62.5 63.1 62.7 70.4 71.3 
450 600 70 35 54.8 56.3 68.2 71.0 58.4 59.9 71.8 74.6 64.7 66.2 78.2 81.0 70.9 72.4 84.3 87.1 
450 600 70 31 51.8 53.3 62.5 65.2 57.2 58.7 68.0 70.7 62.9 64.4 73.7 76.4 71.0 72.5 81.7 84.5 
450 600 70 28 54.6 56.1 64.8 67.6 61.9 63.4 72.2 74.9 67.0 68.5 77 .2 80.0 76.9 78.4 87.1 89.9 
450 600 80 40 55.8 55.7 69.0 70.1 59.4 59.3 72.6 73.7 64.9 64.8 78.1 79.2 71.1 71.0 84.2 85.4 
450 600 80 36 53.8 53.7 64.2 65.4 59.3 59.2 69.7 70.9 64.1 64.0 74.5 75.7 72.1 72.1 82.6 83.7 
450 600 80 32 57.5 57.4 67.4 68.6 64.9 64.8 74.8 76.0 69.0 69.0 79.0 80.1 79.0 78.9 88.9 90.0 
450 600 90 45 56.0 54.4 70.9 70.5 59.6 58.0 74.5 74.1 64.3 62.6 79.2 78.7 70.4 68.7 85.3 84.9 
450 600 90 40 53.6 51.9 65.8 65.4 59.1 57.4 71.3 70.8 63.1 61.4 75.2 74.8 71.1 69.4 83.3 82.8 
450 600 90 36 56.7 55.0 68.3 67.9 64.0 62.4 75.7 75.3 67.3 65.7 79.0 78.6 77.3 75.6 88.9 88.5 
600 300 60 39 43.5 45.0 49.3 52.1 43.3 44.9 49.2 52.0 54.8 56.3 60.6 63.4 57.2 58.7 63.0 65.8 
600 300 60 36 41.6 43.1 44.7 47.5 43.4 44.9 46.5 49.2 54.1 55.6 57.2 60.0 58.4 59.9 61.5 64.3 
600 300 60 33 43.4 44.9 46.0 48.8 47.0 48.5 49.7 52.4 57.1 58.6 59.7 62.5 63.3 64.8 65.9 68.7 
600 300 70 45 43.6 43.5 49.1 50.3 43.5 43.4 49.0 50.1 54.0 53.9 59.5 60.7 56.4 56.3 61.9 63.1 
600 300 70 42 42.7 42.7 45.5 46.7 44.5 44.4 47.3 48.4 54.4 54.3 57.1 58.3 58.6 58.6 61.4 62.6 
600 300 70 38 45.13 45.7 48.1 49.3 49.4 49.4 51.7 52.9 58.7 58.6 61.0 62.1 64.8 64.7 67.1 68.3 
600 300 80 52 45.2 43.5 52.5 52.1 45.1 43.4 52.4 51.9 54.7 53.1 62.0 61.6 57.2 55.5 64.4 64.0 
600 300 80 48 44.5 42.8 49.0 48.6 46.2 44.5 50.8 50.3 55.2 53.5 59.8 59.3 59.5 57.8 64.1 63.6 
600 300 80 44 47.1 45.5 51.2 50.8 50.8 49.1 54.8 54.4 59.1 57.4 63.2 62.7 65.3 63.6 69.3 68.9 
600 450 70 42 54.0 56.9 64.2 68.3 55.1 57.9 65.3 69.3 66.6 69.5 76.8 80.9 70.2 73.0 80.4 84.5 
600 450 70 38 52.4 55.2 59.8 63.9 55.3 58.1 62.7 66.8 66.2 69.0 73.6 77 .7 71.7 74.5 79.1 83.2 
600 450 70 35 54.8 57.6 61.7 65.8 59.5 62.4 66.5 70.6 69.8 72.6 76.7 80.8 77 .1 79.9 84.1 88.2 
600 450 80 48 53.5 54.7 63.3 65.8 54.5 55.7 64.4 66.8 65.2 66.4 75.1 77 .5 68.8 70.0 78.6 81.1 
600 450 80 44 52.9 54.1 60.0 62.5 55.8 57.1 62.9 65.4 65.9 67.1 73.0 75.5 71.3 72.5 78.4 80.9 
600 450 80 40 56.5 57.8 63.2 65.7 61.3 62.6 68.0 70.4 70.7 71.9 77.3 79.8 78.0 79.3 84.7 87.2 
600 450 90 54 55.0 54.7 66.6 67.5 56.0 55.7 67.7 68.5 65.9 65.5 77 .5 78.4 69.4 69.1 81.1 82.0 
600 450 90 49 54.5 54.1 63.4 64.3 57.4 57.0 66.3 67.2 66.5 66.2 75.4 76.3 72.0 71.6 80.9 81.8 
600 450 90 45 57.6 57.2 66.0 66.9 62.4 62.0 70.8 71.7 70.9 70.5 79.3 80.1 78.2 77 .9 86.6 87.5 
600 600 70 38 69.1 70.6 83.6 86.4 71.3 72.8 85.8 88.6 83.0 84.5 97.5 100.3 87.7 89.3 102.3 105.0 
600 600 70 35 64.8 66.3 76.5 79.3 68.8 70.3 80.6 83.4 79.9 81.4 91.7 94.4 86.5 88.0 98.3 101.0 
600 600 70 31 69.6 71.1 80.8 83.6 75.5 77.0 86.8 89.6 85.9 87.4 97.2 100.0 94.4 95.9 105.7 108.5 
600 600 80 44 68.9 68.8 83.1 84.2 71.1 71.0 85.2 86.4 81.9 81.8 96.1 97.3 86.7 86.6 100.8 102.0 
600 600 80 40 65.8 65.7 77 .2 78.4 69.9 69.8 81.3 82.5 80.1 80.0 91.5 92.7 86.7 86.6 98.1 99.3 
600 600 80 36 71.6 71.5 82.5 83.7 77.5 77.5 88.5 89.7 87.1 87.0 98.0 99.2 95.6 95.5 106.5 107.7 
600 600 90 49 71.2 69.5 87.1 86.7 73.4 71.7 89.3 88.9 83.4 81.7 99.3 98.9 88.1 86.4 104.0 103.6 
600 600 90 45 67.6 65.9 80.8 80.4 71.7 70.0 84.9 84.4 81.0 79.3 94.2 93.8 87.6 85.9 100.8 100.4 
600 600 90 40 73.0 71.3 85.7 85.3 78.9 77.3 91.6 91.2 87.6 85.9 100.3 99.9 96.1 94.4 loa.8 108.4 
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TABLE E-5C. rurAL FUEL CONSUKPrICfi IN 1lIE rurAL IIITERSECTION SYSTEM (KIL(X;RAMS) IN 15 MINllTES FOR GEOMErRY 5*5 

IIITERSECTION TRlJCKS ON TIlE MINOR STREET 
ENVIRONMENT 1m LEVEL HIGH LEVEL 

LEFT TURNS ON MINOR STREET LEFT TURNS ON MINOR STREET 
1m LEVEL HIGH LEVEL UlW LEVEL tlIGH LEVEL 

TRlJCKS ON H.6..JOR STREET TRUCKS ON H.6..JOR STREET TRUCKS ON H.6..JOR STREET TRUCKS ON H.6..JOR STREET 
1m HIGti UlW HIGti UlW HIGti 1m HIGH 

L. T./H.6..JOR L.T ./H.6..JOR L.T ./H.6..JOR L. T./H.6..JOR L. T./H.6..JOR L. T./H.6..JOR L. T ./H.6..JOR L. T./H.6..JOR 
1m HIGH 1m HIGH UlW HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH UlW HIGH 

V-2 V-I CY GT LLLL HLLL UILL HHLL LLHL IIUIL unn. tIHHL U.LH HLLH LIILH IIIILH LLHH IillfiI LHHH IlHHH 

300 300 50 27 31.1 31.4 34.9 36.4 27.4 27.7 31.2 32.8 33.7 34.0 37.4 39.0 32.5 32.8 36.3 37.9 
300 300 50 25 31.7 32.0 32.7 34.3 29.9 30.2 30.9 32.5 35.4 35.7 36.5 38.0 36.2 36.5 37.3 38.8 
300 300 50 22 28.3 28.6 28.9 30.4 28.4 28.7 29.0 30.5 33.3 33.6 33.9 35.4 36.0 36.3 36.5 38.1 
300 300 60 33 34.3 33.0 37.7 37.7 30.6 29.3 34.1 34.0 36.0 34.7 39.4 39.4 34.9 33.6 38.3 38.3 
300 300 60 30 35.9 34.6 36.6 36.6 34.1 32.8 34.8 34.8 38.8 37.5 39.5 39.5 39.6 38.3 40.3 40.3 
300 300 60 27 33.5 32.2 33.7 33.7 33.6 32.3 33.8 33.8 37.6 36.3 37.8 37.8 40.3 39.0 40.5 40.5 
300 300 70 38 33.5 30.6 38.7 37 .1 29.8 27.0 35.1 33.4 34.3 31.5 39.6 37.9 33.2 30.4 38.4 36.8 
300 300 70 35 34.6 31.7 37.0 35.4 32.8 29.9 35.2 33.6 36.6 33.7 39.1 37 .5 37.4 34.5 39.9 38.2 
300 300 70 31 31.6 28.7 33.6 32.0 31.7 28.8 33.7 32.1 34.9 32.0 36.9 35.2 37.5 34.7 39.5 37 .9 
300 450 50 25 36.0 37.6 44.1 47.0 33.5 35.1 41.6 44.5 39.9 41.5 48.0 50.9 40.0 41.6 48.1 50.9 
300 450 50 22 36.4 38.0 41.8 44.6 35.8 37.4 41.1 44.0 41.5 43.1 46.9 49.7 43.4 45.0 48.8 51.7 
300 450 50 20 33.6 35.2 38.4 41.3 34.8 36.5 39.7 42.6 39.9 41.5 44.8 47.7 43.7 45.3 48.6 51.5 
300 450 60 30 39.5 39.5 47.3 48.6 37 .0 37.0 44.8 46.1 42.5 42.6 50.3 51.6 42.6 42.6 50.4 51.6 
300 450 60 27 40.8 40.8 45.8 47.1 40.2 40.2 45.2 46.5 45.0 45.1 50.1 51.4 47.0 47.0 52.0 53.3 
300 450 60 24 38.8 38.8 43.3 44.6 40.1 40.1 44.6 45.9 44.3 44.3 48.8 50.1 48.1 48.1 52.6 53.9 
300 450 70 35 38.9 37.3 48.4 48.1 36.4 34.8 45.9 45.6 41.1 39.5 50.6 50.3 41.1 39.6 50.7 50.3 
300 450 70 31 39.7 38.1 46.5 46.2 39.1 37.5 45.9 45.6 43.0 41.5 49.9 49.5 45.0 43.4 51.8 51.5 
300 450 70 28 37.0 35.4 43.3 43.0 38.3 36.7 44.6 44.3 41.6 40.0 47.9 47.6 45.4 43.8 51.7 51.4 
300 600 60 27 43.8 44.1 56.2 57.7 42.4 42.7 54.9 56.4 49.0 49.3 61.4 63.0 50.2 50.5 62.6 M.2 
300 600 60 24 42.0 42.3 51.7 53.3 42.6 42.9 52.3 53.8 48.4 48.7 58.1 59.7 51.5 51.8 61.2 62.8 
300 600 60 21 41.6 41.9 50.8 52.4 44.1 44.4 53.3 54.8 49.3 49.6 58.5 60.0 54.3 54.6 63.5 65.0 
300 600 70 31 46.7 45.4 58.8 58.8 45.4 44.1 57.5 57.4 51.0 49.8 63.1 63.1 52.3 51.0 64.4 &4.3 
300 600 70 28 45.8 44.5 55.1 55.1 46.3 45.0 55.7 55.6 51.3 50.0 60.7 60.7 54.4 53.1 63.8 63.8 
300 600 70 24 46.0 44.8 54.9 54.9 48.5 47.2 57.4 57.3 52.8 51.5 61.7 61.7 57.8 56.5 66.7 66.7 
300 600 80 36 45.5 42.6 59.4 57.8 44.2 41.3 58.1 56.4 49.0 46.1 62.9 61.2 50.2 47.3 64.1 62.5 
300 600 80 32 44.0 41.1 55.1 53.5 44.5 41.7 55.7 54.1 48.7 45.8 59.8 58.2 51.8 48.9 62.9 61.3 
300 600 80 28 43.6 40.7 54.3 52.6 46.1 43.2 56.7 55.1 49.5 46.7 60.2 58.5 54.5 5l.6 65.2 63.5 
450 300 50 30 36.1 36.4 40.9 42.5 33.9 34.2 38.7 40.2 42.6 42.9 47.5 49.0 42.9 43.2 47.8 49.3 
450 300 50 27 35.5 35.8 37.5 39.1 35.1 35.4 37.2 38.7 43.2 43.5 45.3 46.8 45.4 45.7 47.5 49.0 
450 300 50 25 33.8 34.1 35.4 37.0 35.3 35.6 36.9 38.5 42.8 43.1 44.4 45.9 46.8 47.1 48.4 50.0 
450 300 60 36 40.2 38.9 44.7 44.6 37.9 36.6 42.4 42.4 45.8 44.5 50.3 50.3 46.1 44.8 50.6 50.6 
450 300 60 33 40.5 39.2 42.3 42.2 40.1 38.9 41.9 41.9 47.4 46.1 49.1 49.1 49.6 48.3 51.3 51.3 
450 300 60 30 39.9 38.7 41.2 41.2 41.5 40.2 42.7 42.7 48.0 46.7 49.3 49.3 52.1 50.8 53.4 53.3 
450 300 70 42 39.3 36.4 45.5 43.9 37.0 34.2 43.3 41.7 44.1 41.2 50.3 48.7 44.4 41.5 50.6 49.0 
450 300 70 38 39.4 36.6 43.0 41.3 39.1 36.2 42.6 41.0 45.4 42.6 49.0 47.3 47.6 44.7 51.1 49.5 
450 300 70 35 38.3 35.4 41.3 39.7 39.8 36.9 42.8 41.2 45.5 42.6 48.5 46.9 49.6 46.7 52.6 51.0 
450 450 60 33 42.1 43.7 51.2 54.1 41.0 42.6 50.1 53.0 49.9 51.5 59.1 61.9 51.4 53.0 60.5 63.4 
450 450 50 30 41.3 43.0 47.7 50.6 42.1 43.7 48.5 51.4 50.4 52.0 56.8 59.7 53.7 55.4 60.1 63.0 
450 450 60 27 40.4 42.0 46.3 49.2 43.1 44.7 49.0 51.9 50.7 52.3 56.6 59.5 55.9 57.5 61.~ 64.7 
450 450 70 38 45.7 45.8 54.5 55.8 44.6 44.7 53.4 54.7 52.7 52.7 61.5 62.8 54.2 54.2 63.0 64.3 
450 450 70 35 45.9 45.9 52.0 53.3 46.7 46.7 52.8 54.1 54.1 54.1 60.2 61.5 57.4 57.5 63.5 64.8 
450 450 70 31 46.0 46.0 51.6 52.8 48.7 48.7 54.2 55.5 55.4 55.4 61.0 62.3 60.6 60.6 66.2 67.5 
450 450 80 44 44.3 42.7 54.8 54.5 43.2 41.6 53.7 53.4 50.4 48.8 60.9 60.6 51.8 50.3 62.4 62.1 
450 450 80 40 44.2 42.6 52.0 51. 7 45.0 43.4 52.8 52.5 51.5 50.0 59.4 59.1 54.9 53.3 62.7 62.4 
450 450 80 36 43.7 42.2 51.1 50.8 46.4 44.9 53.8 53.5 52.3 50.7 59.6 59.3 57.5 55.9 64.9 64.5 
450 600 70 35 54.1 54.4 67.5 69.1 54.1 54.4 67.6 69.2 63.2 63.5 76.7 78.3 65.8 66.1 79.3 80.9 
450 600 70 31 51.3 51.6 62.0 63.5 53.2 53.5 63.9 65.5 61.6 61.9 72.4 73.9 66.1 66.4 76.9 78.4 
450 600 70 28 52.8 53.1 63.0 &4.6 56.6 56.9 66.9 68.4 64.4 64.7 74.6 76.2 70.8 71.1 81.0 82.6 
4S0 600 80 40 57.1 55.8 70.2 70.2 57.2 S5.9 70.3 70.3 65.4 64.1 78.5 78.5 68.0 66.7 81.1 81.1 
450 600 80 36 55.3 54.0 65.7 65.6 57.2 55.9 67.6 67.6 &4.8 63.5 75.2 75.1 69.3 68.0 79.7 79.6 
450 600 80 32 57.7 56.4 67.6 67.6 61.5 60.3 71.5 71.4 68.4 67.1 78.3 78.3 74.8 73.5 84.7 84.7 
450 600 90 45 55.3 52.5 70.2 68.6 55.4 52.5 70.3 68.7 62.8 59.9 77.7 76.0 65.4 62.5 80.3 78.7 
450 600 90 40 53.1 50.2 65.3 63.7 55.1 52.2 67.2 65.6 61.8 58.9 73.9 72.3 66.3 63.4 78.4 76.8 
450 600 90 36 54.9 52.0 66.6 65.0 58.7 55.9 70.4 68.8 64.8 61.9 76.4 74.8 71.2 68.3 82.8 81.2 
600 300 60 39 42.8 43.1 48.7 50.3 39.2 39.5 45.0 46.6 53.3 53.6 59.2 60.7 52.2 52.5 58.0 59.6 
600 300 60 36 41.2 41.5 44.3 45.8 39.4 39.7 42.5 44.1 52.9 53.2 56.0 57.5 53.6 53.9 56.7 58.3 
600 300 60 33 41.7 42.0 44.3 45.9 41.8 42.1 44.4 46.0 54.6 54.9 57.2 58.8 57.2 57.5 59.9 61.4 
600 300 70 45 44.9 43.6 50.4 50.4 41.2 39.9 46.8 46.7 54.5 53.2 60.0 60.0 53.4 52.1 58.9 58.9 
600 300 70 42 44.2 43.0 47.0 47.0 42.5 41.2 45.3 45.2 55.1 53.8 57.8 57.8 55.8 54.5 58.6 58.6 
600 300 70 38 46.1 44.8 48.4 48.3 46.2 44.9 48.5 48.4 58.1 56.8 60.4 60.4 60.7 59.5 63.0 63.0 
600 300 80 52 44.6 41.7 51.9 50.2 40.9 38.0 48.2 46.6 53.3 50.4 60.6 59.0 52.2 49.3 59.5 57.8 
600 300 80 48 44.0 41.1 48.6 46.9 42.2 39.4 46.8 45.2 54.0 51.1 58.5 56.9 54.7 51.9 59.3 57.7 
600 300 80 44 45.4 42.6 49.5 47.9 45.5 42.7 49.6 48.0 56.6 53.7 60.6 59.0 59.2 56.4 63.3 61.7 
600 450 70 42 52.9 54.5 63.0 65.9 50.4 52.0 60.5 63.4 64.6 66.3 74.8 77.7 64.7 66.3 74.9 77 .8 
600 450 70 38 51.4 53.0 58./j 61.7 50.8 52.4 58.2 61.1 64.4 66.0 71.8 74.7 66.3 68.0 73.8 76.7 
600 450 70 35 52.5 54.1 59.5 62.3 53.8 55.4 60.7 63.6 66.7 68.3 73.7 76.5 70.5 72 .2 77.5 80.4 
600 450 80 48 54.2 54.3 &4.1 65.4 51.7 51.8 61.6 62.9 65.2 65.2 75.0 76.3 65.2 65.2 75.1 76.4 
600 450 80 44 53.9 53.9 61.0 62.3 53.3 53.3 60.4 61.7 66.0 66.0 73.1 74.4 68.0 68.0 75.1 76.4 
600 450 80 40 56.2 56.3 62.9 &4.1 57.5 57.5 64.1 65.4 69.6 69.6 76.2 77 .5 73.4 73.4 80.0 81.3 
600 450 90 54 53.8 52.3 65.4 65.1 51.3 49.8 62.9 62.6 63.9 62.3 75.5 75.2 63.9 62.4 75.5 75.2 
600 450 90 49 53.5 51.9 62.4 62.1 52.9 51.3 61.8 61.4 &4.8 63.2 73.6 73.3 66.7 65.1 75.6 75.3 
600 450 90 45 55.3 53.8 63.7 63.4 56.6 55.0 65.0 64.7 67.8 66.2 76.2 75.9 71.6 70.1 80.0 79.7 
600 600 70 38 67.4 67.7 81.9 83.4 66.0 66.3 80.5 82.1 80.5 80.8 95.0 96.5 81.7 82.0 96.2 97.8 
600 600 70 35 63.2 63.5 75.0 76.6 63.8 64.1 75.5 77 .1 77 .5 77 .9 89.3 90.9 80.7 81.0 92.4 94.0 
600 600 70 31 66.8 67.1 78.0 79.6 69.2 69.5 80.5 82.0 82.3 82.6 93.6 95.1 87.3 87.6 98.6 100.1 
600 600 80 44 69.1 67.8 83.3 83.2 67.8 66.5 81.9 81.9 81.3 80.1 95.5 95.5 82.6 81.3 96.7 96.7 
600 600 80 40 66.2 &4.9 77.7 77 .6 66.8 65.5 78.2 78.2 79.7 78.4 91.1 91.1 82.8 81.5 94.2 94.2 
600 600 80 36 70.7 69.4 81.7 81.6 73.2 71.9 84.1 84.1 85.4 84.1 96.4 96.3 90.4 89.1 101.3 101.1 
600 600 90 49 69.5 66.6 85.4 83.8 68.1 65.2 84.1 82.4 80.8 78.0 96.8 95.1 82.1 79.2 98.0 96.4 
600 600 90 45 66.0 63.2 79.2 77 .6 66.6 63.7 79.8 78.2 78.6 75.8 91.8 90.2 81.7 78.9 94.9 93.3 
600 600 90 40 70.2 67.3 82.9 81.3 72.6 69.7 85.3 83.7 84.0 81.1 96.7 95.1 89.0 86.1 101.7 100.1 
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TABLE E-50. TOrAL FUEL CONSllHPTI(]I IN TIlE TOTAL INTERSECTION SYSTEM (KILOGRAMS) IN 15 MImms FOR GEOMETRY 6*4 

INTERSECfIOII TRUCKS 011 TIlE MIIIlR STREET 
ENVIRONKENr UJo/ LEVEL HIGH LEVEL 

lEFT TURNS (]I MIIIlR STREET lEFT TURNS ON MINOR STREET 
UJo/ LEVEL HIGH lEVEL LOW lEVEL HIGH lEVEL 

TROCKS 011 MAJOR STREET TRUCKS (]I MAJOR STREET TRUCKS 011 MAJOR STREET TRUCKS ON MAJOR STREET 
UJo/ HIGH LOW HIGH LOW HIGH LOW HIGH 

L.T ./MAJOR L.T ./MAJOR L.T./MAJOR L.T./MAJOR L. T ./KAJOR L. T./MAJOR L.T ./MAJOR L.T./MAJOR 
Lai HIGH UJo/ HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH 

V-2 V-I CY GT w..L HLLL un.L HHLL wn. IIIlU. UIHL HHHL LLIJI HIJJ! un.H HHLH UJIH HIJU\ UIHH HHIIII 

300 300 50 27 35.7 38.4 43.6 47.6 34.0 36.8 41.9 45.9 41.3 44.0 49.2 53.2 42.2 44.9 50.1 54.1 
300 300 50 25 33.9 36.6 39.1 43.0 34.1 36.8 39.3 43.2 40.7 43.4 45.9 49.9 43.5 46.2 48.7 52.6 
300 300 50 22 32.9 35.7 37.6 41.6 35.0 37.8 39.7 43.7 41.0 43.7 45.7 49.6 45.6 48.4 50.3 54.3 
300 300 60 33 37.0 38.2 44.6 47.0 35.4 36.5 42.9 45.3 41.8 42.9 49.4 51.7 42.7 43.8 50.2 52.6 
300 300 60 30 36.3 37.4 41.1 43.5 36.5 37.6 41.3 43.7 42.2 43.4 47.1 49.5 45.0 46.1 49.8 52.2 
300 300 60 27 36.3 37.4 40.6 43.0 38.4 39.5 42.7 45.1 43.4 44.5 47.8 50.1 48.1 49.2 52.4 54.8 
300 300 70 38 38.1 37.7 47.5 48.3 36.5 36.0 45.8 46.6 42.0 41.5 51.3 52.1 42.9 42.4 52.2 53.0 
300 300 70 35 36.8 36.3 43.4 44.2 37.0 36.5 43.6 44.4 41.9 41.4 48.5 49.3 44.7 44.2 51.3 52.0 
300 300 70 31 36.2 35.8 42.3 43.1 38.3 37.9 44.4 45.2 42.5 42.1 48.7 49.4 47.2 46.7 53.3 54.1 
300 450 50 25 45.8 49.8 58.0 63.3 45.3 49.3 57.5 62.8 52.8 56.8 65.0 70.3 54.8 58.8 67.0 72.3 
300 450 50 22 43.8 47.8 53.3 58.6 45.2 49.2 54.7 60.0 52.0 56.0 61.4 66.7 55.9 59.9 65.4 70.7 
300 450 50 20 43.4 47.4 52.4 57.7 46.7 50.7 55.7 60.9 52.8 56.8 61.8 67.0 58.6 62.6 67.6 72.8 
300 450 60 30 47.5 49.9 59.4 63.0 47.0 49.4 58.9 62.5 53.5 56.0 65.4 69.1 55.6 58.0 67.5 71.2 
300 450 60 27 46.4 48.8 55.5 59.2 47.7 50.2 56.9 60.6 53.6 56.1 62.8 66.5 57.6 60.0 66.7 70.4 
300 450 60 24 46.7 49.2 55.4 59.1 50.0 52.4 58.7 62.4 55.2 57.7 63.9 67.6 61.1 63.5 69.7 73.4 
300 450 70 35 48.7 49.6 62.4 64.5 48.2 49.1 61.9 64.0 53.9 54.8 67.6 69.7 56.0 56.8 69.6 71.7 
300 450 70 31 47.1 47.9 58.0 60.1 48.5 49.3 59.4 61.5 53.5 54.4 64.4 66.5 57.4 58.3 68.4 70.5 
300 450 70 28 46.8 47.7 57.2 59.3 50.1 50.9 60.5 62.6 54.4 55.3 64.9 67.0 60.3 61.1 70.7 72.8 
300 600 60 27 58.8 61.5 75.3 79.3 59.4 62.1 76.0 79.9 67.0 69.7 83.6 87.5 70.2 72.9 86.8 90.7 
300 600 60 24 54.6 57.3 68.4 72.4 57.2 59.9 71.0 74.9 64.1 66.8 77.9 81.9 69.2 71.9 83.0 87.0 
300 600 60 21 56.6 59.3 70.0 73.9 61.1 63.8 74.4 78.3 67.3 70.0 80.6 84.6 74.3 77 .0 87.6 91.6 
300 600 70 31 59.8 60.9 76.1 78.4 60.5 61.6 76.7 79.1 67.2 68.3 83.4 85.8 70.4 71.6 86.7 89.0 
300 600 70 28 56.5 57.6 70.0 72.4 59.1 60.2 72.5 74.9 65.1 66.2 78.6 81.0 70.2 71.3 83.7 86.1 
300 600 70 24 59.2 60.3 72.2 74.6 63.6 64.7 76.6 79.0 69.0 70.1 82.0 84.4 76.0 77 .1 89.0 91.4 
300 600 80 36 60.5 60.0 78.5 79.3 61.2 60.7 79.2 80.0 67.0 66.6 85.0 85.8 70.3 69.8 88.2 89.0 
300 600 80 32 56.6 56.1 71.9 72.6 59.1 58.7 74.4 75.2 64.3 63.9 79.6 80.4 69.4 69.0 84.7 85.5 
300 600 80 28 58.6 58.2 73.4 74.2 63.1 62.6 77 .8 78.6 67.6 67.1 82.3 83.1 74.6 74.1 89.3 90.1 
450 300 50 30 42.7 45.4 51.6 55.6 42.4 45.1 51.4 55.3 52.2 54.9 61.2 65.1 54.5 57.2 63.5 67.4 
450 300 50 27 39.6 42.3 45.8 49.8 41.3 44.0 47.5 51.4 50.4 53.1 56.6 60.6 54.6 57.3 60.8 64.7 
450 300 50 25 40.4 43.1 46.1 50.1 43.9 46.6 49.6 53.6 52.4 55.1 58.1 62.1 58.4 61.1 64.1 ~8.1 
450 300 60 36 44.9 46.0 53.5 55.8 44.6 45.7 53.2 55.6 53.6 54.7 62.2 64.5 55.8 57.0 64.4 66.8 
450 300 60 33 42.8 43.9 48.7 51.1 44.4 45.6 50.3 52.7 52.7 53.9 58.6 61.0 56.9 58.0 62.8 65.2 
450 300 60 30 44.6 45.8 50.0 52.4 48.1 49.3 53.5 55.9 55.8 56.9 61.1 63.5 61.8 62.9 67.2 69.6 
450 300 70 42 45.8 45.4 56.2 57.0 45.6 45.1 56.0 56.7 53.7 53.2 64.0 64.8 56.0 55.5 66.3 67.1 
450 300 70 38 43.6 43.1 51.2 52.0 45.2 44.8 52.9 53.6 52.6 52.2 60.3 61.1 56.8 56.3 64.5 65.2 
450 300 70 35 44.8 44.4 52.0 52.8 48.3 47.9 55.5 56.3 55.1 54.6 62.2 63.0 61.1 60.7 68.3 69.1 
450 450 60 33 53.8 57.8 67.1 72.4 54.7 58.7 68.0 73.3 64.7 68.7 78.0 83.2 68.1 72.2 81.4 96.7 
450 450 60 30 50.7 54.7 61.2 66.5 53.5 57.5 64.0 69.3 62.8 66.8 73.3 78.6 68.1 72 .1 78.6 83.9 
450 450 60 27 52.2 56.2 62.2 67.5 56.8 60.9 66.9 72.2 65.5 69.5 75.5 80.8 72.7 76.7 82.7 38.0 
450 450 70 38 55.6 58.0 68.5 72.2 56.5 58.9 69.4 73.1 65.6 68.0 78.5 82.2 69.1 71.5 82.0 85.7 
450 450 70 35 53.4 55.8 63.6 67.3 56.2 58.6 66.4 70.1 64.6 67.1 74.8 78.5 70.0 72.4 80.2 83.8 
450 450 70 31 55.9 58.3 65.6 69.3 60.5 63.0 70.2 73.9 68.3 70.7 78.0 81.7 75.5 78.0 85.2 88.9 
450 450 80 44 56.0 56.8 70.7 72.8 56.9 57.7 71.6 73.7 65.1 66.0 79.8 81.9 68.6 69.4 83.3 85.4 
450 450 80 40 53.5 54.4 65.5 67.6 56.3 57.2 68.3 70.4 63.9 64.7 75.9 78.0 69.2 70.1 81.2 83.3 
450 450 80 36 55.5 56.3 66.9 69.0 60.2 61.0 71.6 73 .7 67.1 67.9 78.5 80.6 74.3 75.1 85.7 87.8 
450 600 70 35 71.0 73.7 88.6 92.5 73.0 75.8 90.6 94.6 83.2 85.9 100.8 104.7 87.8 90.5 105.4 109.4 
450 600 70 31 65.8 68.5 80.6 84.6 69.7 72.4 84.6 88.6 79.2 81.9 94.1 98.0 85.7 88.4 100.6 104.5 
450 600 70 28 69.7 72.4 84.1 88.0 75.6 78.3 89.9 93.9 84.4 87.1 98.7 102.7 92.7 95.4107.1 111.1 
450 600 80 40 72.1 73.3 89.4 91.8 74.2 75.3 91.5 93.8 83.5 84.6 100.7 103.1 88.1 89.2 105.4 107.7 
450 600 80 36 67.9 69.0 82.4 84.8 71.9 73.0 86.4 88.8 80.5 81.6 95.0 97.4 87.0 88.1 101.5 103.9 
450 600 80 32 72.8 73.9 86.8 89.2 78.6 79.7 92.6 95.0 86.5 87.6 100.6 102.9 94.9 96.0 108.9 111.3 
450 600 90 45 72.3 71.8 91.3 92.1 74.3 73.8 93.3 94.1 82.7 82.2 101.7 102.5 87.3 86.9 106.4 107.1 
450 600 90 40 67.6 67.2 83.9 84.7 71.6 71.1 87.9 88.7 79.3 78.9 95.6 96.4 85.8 85.4 102.1 102.9 
450 600 90 36 71.8 71.4 87.6 88.4 77 .7 77 .2 93.5 94.2 84.7 84.3 100.5 101.3 93.1 92.6 108.9 109.7 
600 300 60 39 51.3 54.0 61.3 65.3 49.7 52.4 59.6 63.6 64.8 67.5 74.8 78.8 65.7 68.4 75.7 79.6 
600 300 60 36 47.3 50.0 54.5 58.5 47.5 50.2 54.7 58.7 62.0 64.7 69.2 73 .2 64.7 67.5 72.0 75.9 
600 300 60 33 50.2 52.9 56.9 60.9 52.3 55.0 59.0 63.0 66.1 68.8 72.9 76.8 70.8 73 .5 77 .5 81.5 
600 300 70 45 51.5 52.6 61.2 63.5 49.8 51.0 59.5 61.9 64.2 65.3 73.8 76.2 65.0 66.2 74.7 77.1 
600 300 70 42 48.5 49.6 55.4 57.8 48.7 49.8 55.6 58.0 62.3 63.4 69.2 71.6 65.1 66.2 72.0 74.4 
600 300 70 38 52.7 53.8 59.1 61.5 54.8 55.9 61.2 63.6 67.7 68.9 74.2 76.5 72.4 73.5 78.8 81.2 
600 300 80 52 53.0 52.6 64.5 65.2 51.4 50.9 62.8 63.6 64.8 64.3 76.2 77 .0 65.7 65.2 77 .1 77 .9 
600 300 80 48 50.1 49.6 58.8 59.6 50.3 49.8 59.0 59.8 63.1 62.6 71.8 72.5 65.9 65.4 74.5 75.3 
600 300 80 44 53.9 53.4 62.1 62.9 56.0 55.5 64.2 65.0 68.1 67.6 76.3 77 .1 72.8 72.3 80.9 81.7 
600 450 70 42 66.5 70.5 80.8 86.1 66.0 70.0 80.3 85.6 81.3 85.4 95.6 100.9 83.4 87.4 97.7 103.0 
600 450 70 38 62.7 66.7 74.2 79.5 64.0 68.1 75.6 80.9 78.7 82.7 90.3 95.6 82.6 86.7 94.2 99.5 
600 450 70 35 66.2 70.2 77.2 82.5 69.4 73.5 80.5 85.8 83.4 87.4 94.5 99.8 89.2 93.3 100.3 105.6 
600 450 80 48 66.0 68.5 80.0 83.7 65.5 68.0 79.5 83.2 80.0 82.4 94.0 97.7 82.0 84.5 96.0 99.7 
600 450 80 44 63.3 65.7 74.5 78.2 64.7 67.1 75.9 79.6 78.5 80.9 89.7 93.4 82.4 84.8 93.6 97.3 
600 450 80 40 68.0 70.5 78.8 82.5 71.3 73.7 82.1 85.7 84.4 86.9 95.2 98.9 90.3 92.7 101.0 104.7 
600 450 90 54 67.5 68.3 83.2 85.3 67.0 67.8 82.7 84.8 80.6 81.4 96.3 98.4 82.6 83.5 98.4 100.5 
600 450 90 49 64.8 65.6 77 .8 79.9 66.1 67.0 79.1 81.2 79.1 79.9 92.1 94.2 83.0 83.8 96.0 98.1 
600 450 90 45 69.0 69.8 81.5 83.6 72.3 73.1 84.8 86.9 84.5 85.4 97.0 99.1 90.3 91.2 102.8 104.9 
600 600 70 38 86.2 88.9 104.8 108.8 86.9 89.6 105.5 109.5 102.4 105.1 121.0 124.9 105.6 108.3 124.2 128.2 
600 600 70 35 79.7 82.4 95.6 99.5 82.2 84.9 98.1 102.1 97.0 99.7 112.9 116.9 102.1 104.8 118.0 122.0 
600 600 70 31 85.6 88.3 101.0 105.0 90.0 92.8 105.4 109.4 104.2 106.9 119.6 123.6 111.2 113.9 126.6 130.5 
600 600 80 44 86.1 87.2 104.4 106.7 86.7 87.9 105.0 107.4 101.4 102.5 119.7 122.0 104.6 105.7 122.9 125.2 
600 600 80 40 80.8 81.9 96.4 98.7 83.3 84.5 98.9 101.3 97.3 98.4 112.9 115.2 102.4 103.5 118.0 120.3 
600 600 80 36 87.7 88.8 102.8 105.2 92.1 93.3 107.2 109.6 105.4 106.5 120.5 122.9 112.4 113.5 127.5 129.9 
600 600 90 49 88.3 87.8 108.4 109.1 89.0 88.5 109.0 109.8 102.7 102.2 122.8 123.6 105.9 105.5 126.0 126.8 
600 600 90 45 82.5 82.0 99.8 100.6 85.0 84.6 102.4 103.2 98.1 97.7 115.4 116.2 103.2 102.8 120.5 121.3 
600 600 90 40 89.0 88.5 105.9 106.6 93.5 93.0 110.3 111.1 105.9 105.4 122.7 123.5 112.8 112.4 129.7 130.5 
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TABLE E-5E. TOrAL FUEL CONSUMPTIoo IN TIlE TOrAL INTERSECTION SYSTEM (KILCX:lWIS) IN 15 MINt11'ES FOR GEOMETRY 7*4 

INTERSECTION TRllCKS ON TIlE MINOR STREET 
ENVIRONMENT Im lEVEL KIGK LEVEL 

LEFT TURNS 00 MINOR STREET LEFT TURNS 00 MINOR STREET 
Im lEVEL KIGil LEVEL Im LEVEL KIGK LEVEL 

TRllCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
Im HIGil Im KIGil Im KIGil Im KIGil 

L. T./MAJOR L.T ./MAJOR L.T./MAJOR L.T./MAJOR L.T./HAJOR L. T ./HAJOR L. T./MAJOR L.T./MAJOR 
Im IIIGIl Im KIGil Im HIGil Im HIGil Im KIGil Im. HIGil Im KIGil Im KIGK 

V-2 V-I CY. GT UJ.L KLLL UUJ. HHLL lJJIL I!LHL UIHL ItHIIL LLLK IILLH UUJI IIHLH LLIDI IIUIH UIIIII !IHIIIl 

300 300 50 27 37.7 39.2 45.6 48.4 36.6 38.1 44.5 47.3 42.5 44.0 50.4 53.2 44.0 45.5 51.9 54.6 
300 300 50 25 37.2 38.7 42.3 45.1 37.9 39.4 43.1 45.9 43.2 44.7 48.4 51.1 46.5 48.0 51.7 54.4 
300 300 50 22 36.0 37.5 40.7 43.4 38.7 40.2 43.3 46.1 43.2 44.8 47.9 50.7 48.4 50.0 53.1 55.9 
300 300 60 33 38.9 38.9 46.5 47.7 37 .8 37.7 45.4 46.6 42.9 42.8 50.5 51.6 44.3 44.2 51.9 53.1 
300 300 60 30 39.5 39.4 44.3 45.5 40.2 40.1 45.1 46.2 44.6 44.5 49.5 50.6 47.9 47.8 52.8 53.9 
300 300 60 27 39.2 39.1 43.6 44.7 41.9 41.8 46.2 47.4 45.6 45.5 49.9 51.1 50.8 50.7 55.1 56.3 
300 300 70 38 40.1 38.5 49.5 49.0 39.0 37.3 48.3 47.9 43.2 41.5 52.5 52.1 44.6 43.0 54.0 53.6 
300 300 70 35 40.1 38.4 46.7 46.2 40.8 39.2 47.4 47.0 44.3 42.7 50.9 50.5 47.7 46.0 54.3 53.8 
300 300 70 31 39.3 37.6 45.4 45.0 42.0 40.3 48.1 47.6 44.8 43.1 50.9 50.5 50.0 48.3 56.1 55.7 
300 450 50 25 45.9 48.7 58.1 62.2 46.0 48.8 58.2 62.3 52.0 54.9 64.3 68.3 54.6 57.5 66.9 70.9 
300 450 50 22 45.2 48.0 54.7 58.7 47.1 49.9 56.6 60.7 52.5 55.3 62.0 66.1 57.0 59.8 66.5 70.6 
300 450 50 20 44.5 47.4 53.5 57.6 48.4 51.2 57.4 61.4 53.1 55.9 62.1 66.2 59.5 62.3 68.5 72.6 
300 450 60 30 47.5 48.7 59.4 61.8 47.5 48.7 59.4 61.9 52.7 54.0 64.6 67.1 55.3 56.6 67.2 69.7 
300 450 60 27 47.6 48.9 56.8 59.3 49.6 50.8 58.7 61.2 54.1 55.3 63.3 65.8 58.6 59.8 67.8 70.2 
300 450 60 24 47.8 49.0 56.5 59.0 51.6 52.9 60.3 62.8 55.5 56.7 64.2 66.7 61.9 63.1 70.5 73.0 
300 450 70 35 48.8 48.5 62.5 63.4 48.9 48.5 62.5 63.4 53.2 52.8 66.9 67.8 55.8 55.4 69.5 70.4 
300 450 70 31 48.5 48.1 59.4 60.3 50.4 50.0 61.3 62.2 54.1 53.7 65.0 65.9 58.6 58.2 69.5 70.4 
300 450 70 28 48.0 47.6 58.4 59.3 51.8 51.4 62.2 63.1 54.8 54.4 65.2 66.1 61.2 60.8 71.6 72.5 
300 600 60 27 56.9 58.5 73.5 76.3 58.2 59.7 74.7 77 .5 64.4 65.9 81.0 83.7 68.2 69.7 84.7 87.5 
300 600 60 24 54.1 55.6 67.9 70.6 57.2 58.7 71.0 73.7 62.7 64.2 76.6 79.3 68.4 69.9 82.2 85.0 
300 600 60 21 55.9 57.4 69.2 72.0 60.9 62.4 74.2 76.9 65.8 67.3 79.1 81.8 73.3 74.8 86.6 89.4 
300 600 70 31 57.9 57.8 74.1 75.3 59.1 59.1 75.4 76.5 64.5 64.4 80.7 81.9 68.3 68.2 84.5 85.7 
300 600 70 28 55.9 55.8 69.4 70.5 59.0 58.9 72.5 73.6 63.7 63.6 77 .2 78.3 69.3 69.2 82.8 84.0 
300 600 70 24 58.3 58.3 71.3 72.5 63.3 63.2 76.3 77.5 67.4 67.3 80.4 81.5 74.9 74.8 87.9 89.1 
300 600 80 36 58.7 57.0 76.7 76.3 59.9 58.2 77 .9 77.5 64.4 62.7 82.4 82.0 68.2 66.5 86.2 85.8 
300 600 80 32 56.1 54.4 71.3 70.9 59.2 57.5 74.4 74.0 63.0 61.3 78.2 77 .8 68.6 67.0 83.9 83.5 
300 600 80 28 57.9 56.2 72.6 72.2 62.9 61.2 77.6 77 .2 66.0 64.3 80.8 80.4 73.6 71.9 88.3 87.9 
450 300 50 30 43.6 45.2 52.6 55.3 43.9 45.4 52.9 55.6 52.4 53.9 61.3 64.1 55.2 56.7 64.2 66.9 
450 300 50 27 41.9 43.4 48.1 50.8 44.0 45.5 50.2 53.0 51.8 53.3 58.0 60.8 56.6 58.1 62.8 65.5 
450 300 50 25 42.4 43.9 48.1 50.9 46.5 48.0 52.2 54.9 53.6 55.1 59.3 62.1 60.2 61.7 65.9 68.7 
450 300 60 36 45.7 45.7 54.3 55.5 46.0 45.9 54.6 55.8 53.6 53.5 62.2 63.4 56.5 56.4 65.1 66.2 
450 300 60 33 45.0 44.9 50.8 52.0 47.1 47.1 53.0 54.2 54.1 54.0 59.9 61.1 58.8 58.7 64.7 65.8 
450 300 60 30 46.6 46.5 52.0 53.1 50.6 50.6 56.0 57.2 56.9 56.8 62.3 63.5 63.5 63.4 68.9 70.1 
450 300 70 42 46.8 45.1 57.2 56.8 47.1 45.4 57.5 57.0 53.8 52.2 64.2 63.8 56.7 55.0 67.0 66.6 
450 300 70 38 45.8 44.2 53.5 53.1 48.0 46.3 55.6 55.2 54.1 52.4 61.7 61.3 58.8 57.1 66.4 66.0 
450 300 70 35 46.9 45.2 54.0 53.6 50.9 49.2 58.1 57.6 56.3 54.6 63.5 63.0 62.9 61.3 70.1 69.6 
450 450 60 33 52.9 55.7 66.1 70.2 54.3 57.1 67.6 71.7 62.9 65.8 76.2 80.3 67.0 69.8 80.2 84.3 
450 450 60 30 51.0 53.8 61.5 65.6 54.3 57.2 64.9 69.0 62.3 65.1 72.8 76.9 68.2 71.0 78.7 82.8 
450 450 60 27 52.3 55.1 62.3 66.4 57.5 60.3 67.5 71.6 64.8 67.6 74.8 78.9 72.6 75.4 82.6 86.7 
450 450 70 38 54.6 55.8 67.5 70.0 56.0 57.3 69.0 71.4 63.8 65.0 76.7 79.2 67.8 69.0 80.7 83.2 
450 450 70 35 53.6 54.9 63.8 66.3 57.0 58.2 67.2 69.7 64.1 65.3 74.3 76.7 ~9.9 71.2 80.1 82.6 
450 450 70 31 55.9 57.1 65.6 68.1 61.1 62.3 70.8 73.3 67.5 68.8 77.2 79.7 75.3 76.5 85.0 87.5 
450 450 80 44 55.1 54.7 69.8 70.6 56.5 56.1 71.2 72.1 63.4 63.0 78.1 79.0 67.4 67.0 82.1 83.0 
450 450 80 40 53.9 53.5 65.8 66.7 57.2 56.9 69.2 70.1 63.4 63.1 75.4 76.3 69.3 69.0 81.3 82.2 
450 450 80 36 55.6 55.2 67.1 68.0 60.8 60.5 72.3 73.2 66.4 66.0 77 .8 78.7 74.2 73.8 85.6 86.5 
450 600 70 35 68.1 69.6 85.7 88.5 70.8 72.3 88.3 91.1 79.5 81.0 97.1 99.9 84.7 86.2 102.3 105.1 
450 600 70 31 64.2 65.7 79.1 81.8 68.7 70.2 83.6 86.3 76.8 78.3 91.7 94.4 83.9 85.4 98.7 101.5 
450 600 70 28 67.9 69.4 82.3 85.1 74.3 75.8 88.7 91.4 81.8 83.3 96.1 98.9 90.7 92.2 105.1 107.8 
450 600 80 40 69.2 69.1 86.5 87.6 71.8 71.7 89.1 90.3 79.7 79.7 97.0 98.2 84.9 84.8 102.2 103.3 
450 600 80 36 66.3 66.2 80.8 82.0 70.8 70.7 85.3 86.5 78.0 77 .9 92.5 93.7 85.1 85.0 99.6 100.8 
450 600 80 32 70.9 70.8 84.9 86.1 77.3 77 .2 91.3 92.5 83.9 83.8 97.9 99.1 92.8 92.7 106.8 108.0 
450 600 90 45 69.4 67.7 88.4 88.0 12.0 70.3 91.0 90.6 79.1 77 .4 98.1 97.7 84.2 82.6 103.3 102.8 
450 600 90 40 66.1 64.4 82.4 81.9 70.6 68.9 86.9 86.4 76.9 75.3 93.2 92.8 84.0 82.3 100.3 99.9 
450 600 90 36 70.1 68.4 85.8 85.4 76.4 74.8 92.2 91.8 82.1 80.5 97.9 97.5 91.1 89.4 106.9 106.5 
600 300 60 39 51.3 52.8 61.2 64.0 50.1 51.6 60.1 62.9 64.0 65.5 73.9 76.7 65.4 66.9 75.4 78.1 
600 300 60 36 48.5 50.0 55.7 58.5 49.2 50.7 56.5 59.2 62.4 63.9 69.6 72.4 65.7 67.2 72.9 75.7 
600 300 60 33 51.2 52.7 57.9 60.7 53.8 55.3 60.6 63.3 66.3 67.8 73.0 75.8 71.5 73.0 78.2 81.0 
600 300 70 45 51.4 51.3 61.0 62.2 50.2 50.2 59.9 61.1 63.2 63.1 12.8 74.0 64.6 64.5 74.3 75.4 
600 300 70 42 49.6 49.5 56.5 57.7 50.3 50.3 57.3 58.4 62.6 62.5 69.5 70.7 65.9 65.9 72 .9 74.0 
600 300 70 38 53.6 53.5 60.0 61.2 56.2 56.2 62.7 63.8 67.9 67.8 74.3 75.4 73.1 73.0 79.5 80.6 
600 300 80 52 53.0 51.3 64.4 64.0 51.9 50.2 63.3 6VI 63.9 62.3 75.4 74.9 65.4 63.7 76.8 76.4 
600 300 80 48 51.3 49.6 60.0 59.6 52.1 50.4 60.7 60.3 63.5 61.8 72.2 71.7 66.8 65.1 75.5 75.1 
600 300 80 44 54.9 53.2 63.1 62.7 57.6 55.9 65.7 65.3 68.3 66.6 76.5 76.1 73.5 71.8 81.7 81.3 
600 450 70 42 64.5 67.4 78.8 82.9 64.6 67.4 78.9 83.0 78.6 81.4 92.9 96.9 81.2 84.0 95.5 99.5 
600 450 70 38 62.0 64.8 73.5 77.6 63.9 66.7 75.5 79.5 77 .2 80.0 88.8 92.8 81.7 84.5 93.3 97.3 
600 450 70 35 65.3 68.1 76.3 80.4 69.1 71.9 80.1 84.2 81.7 84.5 92.8 96.9 88.1 90.9 99.2 103.2 
600 450 80 48 64.0 65.2 77.9 80.4 64.0 65.3 78.0 80.5 77 .1 78.4 91.1 93.6 79.7 81.0 93.7 96.2 
600 450 80 44 62.5 63.7 73.7 76.2 64.4 65.7 75.7 78.1 76.9 78.1 88.1 90.6 81.4 82.6 92.6 95.1 
600 450 80 40 67.0 68.3 77 .8 80.3 70.9 72.1 81.6 84.1 82.6 83.9 93.4 95.9 89.0 90.2 99.7 102.2 
600 450 90 54 65.5 65.2 81.2 82.1 65.6 65.2 81.3 82.2 77.8 77 .4 93.5 94.4 80.4 80.0 96.1 97.0 
600 450 90 49 64.1 63.7 77 .1 78.0 66.0 65.6 79.0 79.9 77 .6 77 .2 90.6 91.5 82.0 81.7 95.0 95.9 
600 450 90 45 68.1 67.7 80.6 81.5 71.9 71.5 84.4 85.3 82.8 82.4 95.3 96.2 89.2 88.8 101.7 102.6 
600 600 70 38 82.3 83.8 101.0 103.7 83.5 85.1 102.2 104.9 97.7 99.2 116.3 119.1 101.4 102.9 120.1 122.8 
600 600 70 35 77 .1 78.6 93.0 95.7 80.2 81.7 96.1 98.8 93.6 95.1 109.5 112.3 99.3 100.8 115.2 117.9 
600 600 70 31 8VI 84.3 98.2 101.0 87.8 89.3 103.2 105.9 100.6 102.1 116.0 118.7 108.1 109.6 123.5 126.3 
600 600 80 44 82.1 82.0 100.4 101.6 83.3 83.2 101.6 102.8 96.6 96.5 114.9 116.1 100.4 100.3 118.7 119.8 
600 600 80 40 78.1 78.0 93.7 94.8 81.2 81.1 96.8 97.9 93.8 93.7 109.4 110.5 99.5 99.4 115.0 116.2 
600 600 80 36 84.8 84.7 99.9 101.1 89.8 89.7 104.9 106.0 101.7 101.6 116.8 118.0 109.3 109.2 124.3 125.5 
600 600 90 49 84.4 82.8 104.5 104.1 85.6 84.0 105.7 105.3 98.0 96.4118.1 117.7 10l.l1 100.1 121.9121.4 
600 600 90 45 79.9 78.2 97.2 96.8 83.0 81.3 100.3 99.9 94.7 93.0 112.0 111.6 100.4 98.7 117.7 117.3 
600 600 90 40 86.2 84.5 103.0 102.6 91.2 89.5 108.0 107.6 102.3 100.6 119.1 118.7 109.8 108.1 126.6 126.2 
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TABLE E-5F. TOrAL FUEL CONSUMPTICII IN TIlE TOrAL INTERSECTION SYstEM (KILOGRAMS) IN 15 MINI1l'ES FOR GECtlETRY 7*5 

TII1ICKS CII TIlE MINOR STREET 
ENVIRORHENl' UN IEVEL HIGH LEVEL 

IBFT TUIlJIS CII MINOR STREET IZFT TlIIlNS CII MINOR STREET 
UN LEVEL RIGH IZVEL UN IZVEL RIGH IZVEL 

TII1ICKS CII HAJOR STREET TRlQS CII KAJOR STREET TROCKS CII KAJOR STREET TRUCKS CII KAJOR STREET 
UN HIGH 1m HIGH UN RIGH UN HIGH 

L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR 
UN HIGH UN HIGH 1m HIGH UN HIGH UN HIGH 1m HIGH UN HIGH UN HIGH 

V-2 V-I CY GT W.L HLLL !JILL IIHLL IJ.KL !lUlL UUIL HIIHL LLLH IILLII. UILII IIHUI U.IIH HUDI UIIIH HHHH 

300 300 50 27 40.1 40.4 48.0 49.6 35.5 35.8 43.4 45.0 44.1 44.4 52.0 53.6 42.1 42.4 50.0 51.5 
300 300 50 25 39.8 40.1 45.0 46.5 37.0 37.3 42.2 43.8 45.0 45.3 50.2 51.7 44.8 45.1 50.0 51.5 
300 300 50 22 37.4 37.7 42.0 43.6 36.5 36.8 41.2 42.7 43.8 44.1 48.5 50.0 45.5 45.8 50.2 51.7 
300 300 60 33 43.3 42.0 50.9 50.9 38.7 37.4 46.3 46.2 46.5 45.2 54.0 54.0 44.4 43.1 51.9 51.9 
300 300 60 30 44.0 42.11 48.9 48.8 41.3 40.0 46.1 46.1 48.4 47.1 53.2 53.2 48.2 46.9 53.0 53.0 
300 300 60 27 42.5 41.2 46.9 46.8 41.7 40.4 46.0 46.0 48.1 46.8 52.4 52.4 49.8 48.5 54.1 54.1 
300 300 70 38 42.6 39.7 51.9 50.3 37.9 35.0 47.3 45.6 44.8 42.0 54.2 52.5 42.7 39.9 52.1 50.5 
300 300 70 35 42.7 39.8 49.3 47.7 39.9 37.1 46.5 44.9 46.2 43.3 52.8 51.2 46.0 43.1 52.6 50.9 
300 300 70 31 40.7 37.8 46.8 45.1 39.8 36.9 45.9 44.3 45.4 42.5 51.5 49.8 47.0 44.2 53.1 51.5 
300 450 50 25 47.8 49.4 60.0 62.9 44.3 45.9 56.5 59.4 53.1 54.7 65.4 68.2 52.2 53.8 64.4 67.3 
300 450 50 22 47.3 48.9 56.7 59.6 45.7 47.3 55.2 58.0 53.8 55.4 63.3 66.2 54.8 56.4 64.3 67.1 
300 450 50 20 45.4 47.0 54.4 57.2 45.7 47.3 54.7 57.5 53.1 54.7 62.1 65.0 56.0 57.6 65.0 67.8 
300 450 60 30 51.3 51.3 63.2 64.5 47.8 47.8 59.7 61.0 55.8 55.8 67.7 68.9 54.8 54.9 66.7 68.0 
300 450 60 27 51.7 51.7 60.8 62.1 50.1 50.1 59.2 60.5 57.3 57.4 66.5 67.8 58.3 58.3 67.5 68.8 
300 450 60 24 50.6 50.6 59.3 60.5 50.9 50.9 59.5 60.8 57.5 57.5 66.1 67.4 60.3 60.4 69.0 70.3 
300 450 70 35 50.7 49.1 64.4 64.0 47.2 45.7 60.9 60.6 54.3 52.7 67.9 67.6 53.4 51.8 67.0 66.7 
300 450 70 31 50.5 49.0 61.5 61.2 49.0 47.4 59.9 59.6 55.4 53.8 66.3 66.0 56.3 54.8 67.2 66.9 
300 450 70 28 48.8 47.2 59.2 58.9 49.1 47.5 59.5 59.2 54.8 53.2 65.2 64.9 57.7 56.1 68.1 67.8 
300 600 60 27 58.3 58.6 74.8 76.4 56.0 56.3 72.5 74.1 64.9 65.2 81.5 83.1 65.2 65.5 81.7 83.3 
300 600 60 24 55.6 55.9 69.4 71.0 55.2 55.5 69.0 70.6 63.5 63.8 77 .3 78.9 65.6 65.9 79.4 81.0 
300 600 60 21 56.2 56.5 69.5 71.0 57.6 57.9 70.9 72.5 65.2 65.5 78.6 80.1 69.2 69.6 82.6 84.1 
300 600 70 31 61.2 59.9 77 .4 77 .4 58.9 57.6 75.1 75.1 67.0 65.7 83.2 83.2 67.2 66.0 83.5 83.4 
300 600 70 28 59.4 58.1 72.9 72.8 58.9 57.7 72.4 72.4 66.4 65.1 79.9 79.8 68.5 67.2 82.0 82.0 
300 600 70 24 60.6 59.3 73.6 73.5 62.0 60.7 75.0 75.0 68.8 67.5 81.8 81.8 72.11 71.5 85.8 85.8 
300 600 80 36 60.0 57.2 78.0 76.4 57.7 54.9 75.7 74.1 65.0 62.1 82.9 81.3 65.2 62.3 83.2 81.6 
300 600 80 32 57.6 54.7 72.9 71.2 57.2 54.3 72.4 70.8 63.7 60.9 79.0 77 .4 65.9 63.0 81.1 79.5 
300 600 80 28 58.1 55.3 72.9 71.3 59.6 56.7 74.4 72.7 65.5 62.6 80.3 78.6 69.5 66.6 84.3 82.6 
450 300 50 30 45.0 45.3 54.0 55.5 41.8 42.1 50.7 52.1 53.0 53.3 61.9 63.5 52.3 52.6 61.2 62.11 
450 300 50 27 43.5 43.8 49.7 51.2 42.1 42.4 48.3 ·49.9 52.6 52.9 58.8 60.4 53.8 54.1 60.0 61.6 
450 300 50 25 42.7 43.1 48.5 50.0 43.3 43.6 49.0 50.5 53.1 53.4 58.8 60.4 56.2 56.5 61.9 63.5 
450 300 60 36 49.1 47.8 57.7 57.7 45.8 44.6 54.5 54.4 56.2 54.9 64.8 64.7 55.5 54.2 64.1 64.1 
450 300 60 33 48.5 47.2 54.4 54.4 47.2 45.9 53.0 53.0 56.8 55.5 62.7 62.7 58.0 56.7 63.9 63.9 
450 300 60 30 48.9 47.6 54.2 54.2 49.4 48.1 54.8 54.7 58.4 57.1 63.11 63.7 61.5 60.2 66.8 66.8 
450 300 70 42 48.2 45.3 58.6 57.0 45.0 42.1 55.3 5).7 54.4 51.5 64.8 63.2 53.7 50.9 64.1 62.5 
450 300 70 38 47.4 44.6 55.1 53.5 46.1 43.2 53.7 52.1 54.9 52.0 62.5 60.9 56.1 53.2 63.7 62.1 
450 300 70 35 47.2 44.3 54.3 52.7 47.7 44.9 54.9 53.2 55.8 53.0 63.0 61.4 58.9 56.1 66.1 64.4 
450 450 60 33 53.7 55.3 67.0 69.9 51.7 53.3 64.9 67.8 63.0 64.6 76.3 79.1 63.5 65.1 76.7 79.6 
450 450 60 30 52.1 53.7 62.6 65.5 51.9 53.5 62.4 65.3 62.6 64.2 73.1 76.0 64.9 66.5 75.5 78.3 
450 450 60 27 52.1 53.7 62.1 65.0 53.8 55.4 63.8 66.7 63.8 65.4 73.8 76.7 68.0 69.7 78.1 80.9 
450 450 70 38 57.4 57.4 70.3 71.6 55.3 55.3 68.2 69.5 65.8 65.8 78.7 80.0 66.3 66.3 79.2 80.5 
450 450 70 35 56.6 56.7 66.8 68.1 56.5 56.5 66.7 67.9 66.3 66.3 76.5 77 .7 68.6 68.7 78.8 80.1 
450 450 70 31 57.6 57.7 67.3 68.6 59.3 59.4 69.0 70.3 68.5 68.5 78.2 79.5 72.7 72.7 82.4 83.7 
450 450 80 44 55.9 54.3 70.6 70.3 53.8 52.3 68.5 68.2 63.5 61.9 78.1 77 .8 63.9 62.4 78.6 78.3 
450 450 80 40 54.9 53.4 66.9 66.6 54.7 53.2 66.7 66.4 63.7 62.1 75.6 75.3 66.1 64.5 78.0 77 .7 
450 450 80 36 55.4 53.8 66.9 66.6 57.1 55.5 68.6 68.3 65.4 63.8 76.8 76.5 69.6 68.1 81.1 80.8 
450 600 70 35 68.4 68.7 86.0 87.6 67.5 67.8 85.1 86.7 79.0 79.3 96.6 98.2 80.7 81.0 98.3 99.8 
450 600 70 31 64.7 65.0 79.6 81.1 65.7 66.0 80.6 82.1 76.5 76.8 91.4 93.0 80.1 80.4 94.9 96.5 
450 600 70 28 67.2 67.5 81.5 83.1 70.0 70.4 84.4 86.0 80.2 80.5 94.6 96.1 85.6 85.9 100.0 101.5 
450 600 80 40 71.5 70.2 88.7 88.7 70.6 69.3 87.8 87.8 81.2 79.9 98.5 98.4 82.8 81.6 100.1 100.1 
450 600 80 36 68 .7 67.4 83.1 83.2 69.7 68.4 84.2 84.2 79.7 78.4 94.2 94.2 83.2 81.9 97.7 97.7 
450 600 80 32 72 .1 70.8 86.1 86.1 75.0 73.7 89.0 89.0 84.3 83.0 98.3 98.3 89.7 88.4 103.7 103.7 
450 600 90 45 69.7 66.8 88.7 87.1 68.8 65.9 87.8 86.2 78.6 75.7 97.6 96.0 80.2 77.3 99.2 97.6 
450 600 90 40 66.6 63.7 82.9 81.2 67.6 64.7 83.8 82.2 76.7 73.8 92.9 91.3 80.2 77 .3 96.5 94.9 
450 600 90 36 69.3 66.4 85.1 83.5 72.2 69.3 88.0 86.3 80.6 77 .7 96.4 94.8 86.0 83.1 101.8 100.2 
600 300 60 39 51.6 51.9 61.6 63.2 47.0 47.3 57.0 58.5 63.5 63.8 73.5 75.1 61.4 61.7 71.4 73.0 
600 300 60 36 49.0 49.3 56.3 57.8 46.3 46.6 53.5 55.1 62.1 62.5 69.4 70.9 61.9 62.2 69.2 70.7 
600 300 60 33 50.5 50.8 57.2 58.8 49.6 49.9 56.3 57.9 64.8 65.1 71.5 73.1 66.5 66.8 73.2 74.8 
600 300 70 45 53.7 52.4 63.3 63.3 49.0 47.8 58.7 58.7 64.7 63.4 74.4 74.3 62.6 61.3 72.3 72.2 
600 300 70 42 52.1 50.11 59.0 59.0 49.3 48.1 56.3 56.2 64.4 63.1 71.3 71.2 64.1 62.9 71.1 71.0 
600 300 70 38 54.11 53.6 61.3 61.2 54.0 52.7 60.4 60.4 68.3 67.0 74.7 74.7 70.0 68.7 76.4 76.4 
600 300 80 52 53.3 50.5 64.8 63.1 48.7 45.8 60.1 58.5 63.5 60.6 74.9 73.3 61.4 58.5 72.8 71.2 
600 300 80 48 51.9 49.0 60.5 58.9 49.1 46.2 57.8 56.2 63.3 60.4 71.9 70.3 63.0 60.2 71.7 70.1 
600 300 80 44 54.2 51.3 62.4 60.8 53.3 50.5 61.5 59.9 66.8 63.9 75.0 73.4 68.5 65.6 76.7 75.0 
600 450 70 42 64.4 66.0 78.7 81.5 60.9 62.5 75.2 78.1 77 .6 79.2 91.9 94.8 76.7 78.3 91.0 93.11 
600 450 70 38 62.0 63.6 73.6 76.4 60.4 62.0 72.0 74.8 76.4 78.0 88.0 90.9 77 .4 79.0 89.0 91.8 
600 450 70 35 64.0 65.6 75.1 78.0 64.3 65.9 75.4 78.3 79.7 81.3 90.7 93.6 82.5 84.1 93.6 96.5 
600 450 80 48 65.8 65.8 79.7 81.0 62.3 62.1 76.3 77.5 78.1 78.1 92.1 93.4 77 .2 77 .2 91.2 92.4 
600 450 80 44 64.5 64.5 75.7 77.0 62.9 62.9 74.1 75.4 78.0 78.1 89.3 90.6 79.0 79.0 90.2 91.5 
600 450 80 40 67.8 67.8 78.5 79.8 68.1 68.1 78.8 80.1 82.5 82.6 93.3 94.6 85.4 85.4 96.1 97.4 
600 450 90 54 65.3 63.8 81.1 80.8 61.9 60.3 77 .6 77 .3 76.8 75.3 92.6 92.2 75.9 74.3 91.6 91.3 
600 450 90 49 64.1 62.5 77 .1 76.11 62.5 60.9 75.5 75.2 76.8 75.2 89.8 89.5 77 .7 76.2 90.7 90.4 
600 450 90 45 66.8 65.3 79.3 79.0 67.1 65.6 79.6 79.3 80.8 79.2 93.3 93.0 83.6 82.0 96.1 95.8 
600 600 70 38 81.6 81.9 100.2 101.11 79.3 79.6 97.9 99.5 96.2 96.5 114.8 116.3 96.4 96.7 115.0 116.6 
600 600 70 35 76.6 76.9 92.4 94.0 76.1 76.4 92.0 93.6 92.1 92.6 lOS.2 109.8 94.4 94.7 110.3 111.9 
600 600 70 31 81.0 81.3 96.4 98.0 82.5 82.8 97.9 99.4 98.0 98.3 113.4 114.9 102.0 102.3 117.4 119.0 
600 600 80 44 83.3 82.1 101.6 101.6 81.0 79.7 99.3 99.3 97.0 95.7 115.3 115.3 97.3 96.0 115.6 115.5 
600 600 80 40 79.5 78.3 95.1 95.1 79.1 77 .8 94.7 94.7 94.4 93.2 110.0 110.0 96.6 95.3 112.1 112.1 
600 600 80 36 85.0 83.7 100.1 100.0 86.4 85.2 101.5 101.5 101.1 99.8 116.2 116.1 105.1 103.11 120.2 120.1 
600 600 90 49 83.7 80.8 103.8 102.1 81.4 78.5 101.5 99.8 96.5 93.6 116.6 114.9 96.8 93.9 116.8 115.2 
600 600 90 45 79.4 76.5 96.7 95.1 79.0 76.1 96.3 94.7 93.4 90.5 110.7 109.1 95.5 92.7 112.9 111.2 
600 600 90 40 84.4 81.6 101.3 99.6 85.9 83.0 102.7 101.1 99.7 96.8 116.5 114.9 103.7 100.8 120.5 118.9 
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TABLE E-5G. rurAL FUEL CO!ISUHPTI~ IN TIlE rurAL IIITERSECTION SYSTEM (KIl.(X;RAMS) IN 15 ~IIl!l'ES FOR GEOHErRY 6*6 

IIITERSECTION TRUCKS ON TIlE MINOR STREET 
ENVIRONHEN!' 1Di LEVEL !UGH LEVEL 

LEFT TURNS ~ MINOR STREET LEFT TURNS ON MINOR STREET 
1Di LEVEL HIGH LEVEL 1Di LEVEL HIGH LEVEL 

TRlJCKS ~ KAJaR STREET TRUCKS ON KAJaR STREET TRUCKS ON KAJaR STREET TRUCKS ON KAJaR STREET 
1Di HIGH 1Di HIGH 1Di HIGH 1Di HIGH 

L.T./KAJOR L.T./KAJOR L.T./KAJOR L.T./KAJOR L. T./KAJOR L. T ./KAJOR L. T ./KAJOR L. T ./KAJOR 
1Di HIGH 1Di HIGH 1Di HIGH 1Di HIGH 1Di HIGH 1Di HIGH 1Di HIGH 1Di HIGH 

V-2 V-I CY GT w.L IU..LL U!LL HHLL wn. HLHL IJ!IIL H!DIL 1l.LH HLLH UILH !IHLII WIll HLHII UIHH HHIIH 

300 300 50 27 43.4 46.1 50.5 54.5 40.7 43.5 47.9 51.8 50.4 53.1 57.5 61.5 50.3 53.1 57.5 61.4 
300 300 50 25 42.5 45.2 46.9 50.8 41.7 44.4 46.1 50.1 50.8 53.5 55.1 59.1 52.5 55.3 56.9 60.9 
300 300 50 22 40.6 43.3 44.5 48.5 41.7 44.5 45.6 49.6 50.1 52.8 54.0 57.9 53.8 56.5 57.7 61.6 
300 300 60 33 44.7 45.8 51.5 53.9 42.1 43.2 48.9 51.2 50.9 52.0 57.7 60.1 50.8 51.9 57.6 60.0 
300 300 60 30 44.9 46.0 48.9 51.3 44.1 45.2 48.2 50.5 52.3 53.4 56.3 58.7 54.1 55.2 58.1 60.5 
300 300 60 27 43.9 45.1 47.5 49.9 45.1 46.2 48.6 51.0 52.5 53.7 56.1 58.5 56.2 57.3 59.8 62.1 
300 300 70 38 45.8 45.3 54.4 55.1 43.2 42.7 51.7 52.5 51.1 50.7 59.7 60.4 51.0 50.6 59.6 60.4 
300 300 70 35 45.4 44.9 51.2 52.0 44.6 44.2 50.4 51.2 51.9 51.4 57.7 58.5 53.7 53.2 59.5 60.3 
300 300 70 31 43.9 43.4 49.2 50.0 45.0 44.6 50.4 51.1 51.7 51.2 57.0 57.8 55.3 54.9 60.6 61.4 
300 450 50 25 53.6 57.6 65.0 70.3 52.1 56.1 63.5 68.8 61.9 66.0 73.4 78.7 63.0 67.0 74.5 79.7 
300 450 50 22 52.5 56.5 61.2 66.5 52.9 56.9 61.6 66.9 62.1 66.1 70.8 76.0 65.0 69.0 73.7 79.0 
300 450 50 20 51.1 55.2 59.3 64.6 53.4 57.5 61.6 66.9 61.9 66.0 70.1 75.4 66.8 70.8 75.0 80.3 
300 450 60 30 55.2 57.6 66.3 70.0 53.7 56.2 64.8 68.5 62.7 65.1 73.8 77 .5 63.8 60.2 74.9 78.6 
300 450 60 27 55.0 57.5 63.4 67.1 55.4 57.9 63.8 67.5 63.7 66.2 72.1 75.8 66.7 69.1 75.1 78.8 
300 450 60 24 54.5 56.9 62.4 66.1 56.8 59.2 64.7 68.4 64.4 66.9 72.3 76.0 69.3 71.7 77 .1 80.8 
300 450 70 35 56.5 57.3 69.3 71.4 55.0 55.8 67.9 70.0 63.1 63.9 76.0 78.1 64.2 65.0 77 .0 79.1 
300 450 70 31 55.8 56.6 65.9 68.0 56.2 57.0 66.3 68.4 63.6 64.5 73.8 75.8 66.6 67.4 76.7 78.8 
300 450 70 28 54.6 55.4 64.2 66.3 56.8 57.7 66.5 68.6 63.6 64.5 73.3 75.4 68.5 69.3 78.1 80.2 
300 600 60 27 66.6 69.3 82.3 86.3 66.3 69.0 82.0 86.0 76.3 79.0 92.0 96.0 78.5 81.2 94.3 98.2 
300 600 60 24 63.4 66.1 76.4 80.3 64.9 67.6 78.0 81.9 74.3 77.0 87.3 91.3 78.4 81.1 91.4 95.4 
300 600 60 21 64.5 67.2 77 .0 81.0 67.9 70.6 80.4 84.4 76.6 79.3 89.1 93.1 82.6 85.3 95.1 99.1 
300 600 70 31 67.7 68.8 83.1 85.5 67.3 68.5 82.8 85.2 76.5 77 .6 91.9 94.3 78.7 79.8 94.1 96.5 
300 600 70 28 65.3 66.4 77 .9 80.3 66.8 67.9 79.5 81.9 75.3 76.4 88.0 90.4 79.4 80.5 92.1 94.5 
300 600 70 24 67.0 68.1 79.2 81.6 70.5 71.6 82.7 85.0 78.3 79.4 90.5 92.8 84.3 85.4 96.5 98.8 
300 600 80 36 68.3 67.9 85.5 86.3 68.0 67.6 85.2 86.0 76.3 75.8 93.5 94.3 78.5 78.1 95.7 96.5 
300 600 80 32 65.3 64.9 79.8 80.6 66.9 66.4 81.4 82.2 74.5 74.0 89.0 89.8 78.6 78.2 93.1 93.9 
300 600 80 28 66.5 66.0 80.4 81.2 69.9 69.4 83.9 84.7 76.8 76.4 90.8 91.6 82.8 82.4 96.8 97.6 
450 300 50 30 54.1 56.8 62.2 66.2 52.8 55.5 61.0 64.9 65.1 67.8 73.2 77 .2 66.4 69.1 71 •• 5 78.5 
450 300 50 27 51.9 54.7 57.4 61.3 52.6 55.3 58.0 62.0 64.1 66.9 69.6 73.5 67.3 70.1 72.8 76.7 
450 300 50 25 51.8 54.5 56.7 60.7 54.3 57.0 59.2 63.2 65.2 67.9 70.1 74.1 70.3 73.0 75.2 79.2 
450 300 60 36 56.3 57.4 64.1 66.4 55.0 56.1 62.8 65.2 66.4 67.5 74.2 76.6 67.7 68.8 75.5 77 .9 
450 300 60 33 55.1 56.3 60.2 62.6 55.8 56.9 60.9 63.2 66.5 67.6 71.6 73.9 69.7 70.8 74.8 77 .1 
450 300 60 30 56.0 57.2 60.6 63.0 58.6 59.7 63.2 65.5 68.6 69.7 73.2 75.6 73.7 74.8 78.3 80.6 
450 300 70 42 57.2 56.8 66.8 67.6 56.0 55.5 65.6 66.4 66.5 66.0 76.1 76.9 67.8 67.3 77.4 78.2 
450 300 70 38 55.9 55.4 62.8 63.5 56.6 56.1 63.4 64.2 66.4 65.9 73.2 74.0 69.6 69.1 76.4 77 .2 
450 300 70 35 56.2 55.8 62.6 63.4 58.8 58.3 65.1 65.9 67.9 67.4 74.3 75.1 73.0 72 .5 79.3 80.1 
450 450 60 33 65.3 69.3 77 .8 83.0 65.2 69.2 77.7 83.0 77 .6 81.6 90.1 95.3 80.1 84.1 92.5 97.8 
450 450 60 30 63.1 67.1 72.8 78.1 64.9 68.9 74.6 79.9 76.6 80.6 86.3 91.6 81.0 85.0 90.7 96.0 
450 450 60 27 63.6 67.7 72.9 78.2 67.3 71.4 76.6 81.9 78.4 82.4 87.6 92.9 84.6 88.6 93.9 99.1 
450 450 70 38 67.1 69.5 79.2 82.9 67.0 69.4 79.1 82.8 78.5 80.9 90.7 94.3 81.0 83.4 93.1 96.8 
450 450 70 35 65.8 68.2 75.2 78.9 67.6 70.0 77 .0 80.7 78.4 80.9 87.9 91.5 82.8 85.2 92.2 95.9 
450 450 70 31 67.3 69.8 76.2 79.9 71.0 73.5 79.9 83.6 81.2 83.6 90.1 93.8 87.4 89.9 96.4 100.0 
450 450 80 44 67.5 68.3 81.4 83.5 67.4 68.2 81.3 83.4 78.0 78.9 91.9 94.0 80.5 81.4 94.4 96.5 
450 450 80 40 65.9 66.8 77.1 79.2 67.7 68.6 78.9 81.0 77.7 78.6 88.9 91.0 82.1 82.9 93.3 95.4 
450 450 80 36 67.0 67.8 77 .6 79.7 70.6 71.5 81.3 83.4 80.0 80.8 90.6 92.7 86.2 87.0 96.9 99.0 
450 600 70 35 82.5 85.2 99.3 103.3 83.6 86.3 100.4 104.4 96.2 98.9 113.0 116.9 99.8 102.5 116.6 120.6 
450 600 70 31 78.2 81.0 92.3 96.3 81.2 83.9 95.3 99.2 93.1 95.8 107.2111.1 98.6 101.3 112.7 116.7 
450 600 70 28 81.3 84.0 94.8 98.8 86.1 88.8 99.7 103.7 97.3 100.0 110.9 114.9 104.7 107.4 118.3 122.3 
450 600 80 40 83.7 84.8 100.2 102.5 84.8 85.9 101.2 103.6 96.5 97.6 112.9 115.3 100.1 101.2 116.6 118.9 
450 600 80 36 80.4 81.5 94.1 96.5 83.4 84.5 97.1 99.5 94.4 95.5 lOS.l 110.5 99.9 101.0 113.6 116.0 
450 600 80 32 84.3 85.4 97.5 99.9 89.2 90.3 102.4 104.8 99.5 100.6 112.7 115.1 106.9 108.0 120.2 122.5 
450 600 90 45 83.8 83.3 102.0 102.8 84.9 84.4 103.1 103.9 95.7 95.2 113.9 114.7 99.3 98.9117.6 118.3 
450 600 90 40 80.1 79.6 95.6 96.4 83.1 82.6 98.6 99.4 93.2 92.7 108.7 109.5 98.7 98.3 114.2 115.0 
450 600 90 36 83.4 82.9 98.4 99.2 88.2 87.8 103.2 104.0 97.7 97.2112.7 113.5 105.1 104.6 120.1 120.9 
600 300 60 39 66.4 69.1 75.6 79.6 63.8 66.5 73.0 76.9 81.4 84.1 90.5 94.5 81.3 84.0 90.5 94.4 
600 300 60 36 63.3 66.0 69.7 73.7 62.5 65.2 69.0 72.9 79.4 82.1 85.9 89.9 81.2 83.9 87.7 91.6 
600 300 60 33 65.3 68.0 71.2 75.2 66.4 69.1 72.4 76.3 82.6 85.4 88.6 92.6 86.3 89.0 92.3 96.2 
600 300 70 45 66.6 67.7 75.5 77 .9 64.0 65.1 72.8 75.2 80.7 81.8 89.5 91.9 80.6 81.7 89.5 91.8 
600 300 70 42 64.5 65.6 70.6 73.0 63.7 64.9 69.9 72.2 79.8 80.9 85.9 88.3 81.6 82.7 87.7 90.1 
600 300 70 38 67.8 68.9 73.4 75.8 68.9 70.0 74.5 76.9 84.3 85.4 89.9 92.3 88.0 89.1 93.6 96.0 
600 300 80 52 68.2 67.7 78.8 79.6 65.5 65.0 76.1 76.9 81.4 80.9 92.0 92.8 81.3 80.8 91.9 92.7 
600 300 80 48 66.1 65.7 74.0 74.8 65.4 64.9 73.3 74.0 80.5 80.1 88.4 89.2 82.3 81.9 90.2 91.0 
600 300 80 44 69.0 68.5 76.4 77 .2 70.1 69.7 77 .5 78.3 84.7 84.2 92.0 92.8 88.3 87.9 95.7 96.5 
600 450 70 42 81.7 85.7 95.2 100.5 80.2 84.2 93.7 99.0 98.0 102.0 111.5 116.8 99.0 103.1 112.5 117.8 
600 450 70 38 78.8 82.8 89.5 94.8 79.2 83.2 89.9 95.2 96.2 100.3 107.0 112.3 99.2 103.2 110.0 115.3 
600 450 70 35 81.3 85.4 91.6 96.9 83.6 87.7 93.9 99.2 100.0 104.1 110.3 115.6 104.9 108.9 115.2 120.4 
600 450 80 48 81.2 83.7 94.4 98.1 79.7 82.2 92.9 96.6 96.6 99.0 109.8 113.5 9/.7 100.1 110.9 114.6 
600 450 80 44 79.4 81.8 89.8 93.5 79.8 82.2 90.2 93.9 96.0 98.4 106.4 110.1 99.0101.4 109.4 113.1 
600 450 80 40 83.2 85.7 93.2 96.9 85.5 88.0 95.5 99.2 101.0 103.5 111.0 114.7 105.9 108.3 115.8 119.5 
600 450 90 54 82.7 83.5 97.6 99.7 81.2 82.0 96.1 98.2 97.2 98.0112.1 114.2 98.3 99.1 113.2 115.3 
600 450 90 49 80.9 81.7 93.1 95.2 81.3 82.1 93.5 95.6 96.6 97.4 lOS.8 110.9 99.6 100.4 111.8 113.9 
600 450 90 45 84.2 85.0 95.9 98.0 86.5 87.3 98.2 100.3 101.1 102.0112.8114.9106.0106.8 117.7 119.8 
600 600 70 38 101.5 104.2 119.3 123.3 101.1 103.9 119.0 122.9 119.0 121.8 136.9 140.8 121.3 124.0 139.1 143.1 
600 600 70 35 95.9 98.6111.0114.9 97.4100.1 112.5 116.5 114.6 117.4 129.7 133.7 118.8 121.5 133.9 137.8 
600 600 70 31 100.9 103.6 115.5 119.4 104.3 107.0 118.9 122.9 120.9 123.6 135.5 139.5 126.9 129.6 141.5 145.5 
600 600 80 44 101.3 102.5 118.8 121.2 101.0 102.1 118.5 120.9 118.0119.2 135.6 137.9 120.3 121.4137.8 140.2 
600 600 80 40 97.0 98.1 111.8 114.1 98.6 99.7 113.3 115.7 114.9 116.0 129.7 132.1 119.0120.2 133.8 136.2 
600 600 80 36 103.0104.1 117.3 119.6 106.4 107.5 120.7 123.1 122.1 123.2 136.4 138.8128.1 129.2142.4 144.8 
600 600 90 49 103.6 103.1 122.8 123.6 103.2 102.8 122.5 123.3 119.4 118.9 138.7 139.5 121.6 121.2 140.9 141.7 
600 600 90 45 98.7 98.2 115.2 116.0 100.2 99.8116.8 117.6 115.7 115.3132.3 133.1 119.9 119.4 136.4 137.2 
600 600 90 40 104.3 103.8 120.3 121.1 107.7107.3 123.8124.6122.6 122.1 138.6139.4 128.6 128.1 144.6145.4 
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TABLE E-5H. torAL FUEL CONSIIHPTION IN nm torAL INTERSECTION SYSTEK (KILCX;RAMS) IN 15 MINUTES FOR GEOHITRY 7*6 

INTERSECTION TRlJCKS ON nm MI!()R STREET 
ENVIRONHEIIT Wo/ lEVEL HIGH LEVEL 

LEFT TURNS ON MINOR STREET LEFT TURNS ON HlNOR STREET 
Wo/ LEVEL HIGH LEVEL Wo/ LEVEL HIGH LEVEL 

THlJCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET TRUCKS ON MAJOR STREET 
Wo/ HIGH Wo/ HIGH Wo/ HIGH Wo/ HIGH 

L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
Wo/ HIGH Wo/ HIGH Wo/ HIGH Wo/ HIGH Wo/ HIGH Wo/ HIGH Wo/ HIGH Wo/ HIGH 

V-2 V-I CY GT IJ.LL HLLL UILL HHLL LLHL HUlL LRHL HHKL LLLH HLLII LHLH IIIILII LLHII HLHH I1lIIII IIHHH 

300 300 50 27 46.4 47.9 53.5 56.3 44.3 45.8 51.4 54.2 52.6 54.1 59.8 62.5 53.1 54.6 60.2 63.0 
300 300 50 25 46.8 48.3 51.1 53.9 46.6 48.1 50.9 53.7 54.2 55.7 58.6 61.4 56.6 58.1 60.9 63.7 
300 300 50 22 44.7 46.2 48.6 51.3 46.4 47.9 50.3 53.0 53.4 54.9 57.3 60.0 57.6 59.1 61.5 64.2 
300 300 60 33 47.6 47.6 54.4 55.6 45.5 45.5 52.3 53.5 53.0 52.9 59.8 61.0 53.5 53.4 60.3 61.4 
300 300 60 30 49.1 49.0 53.1 54.3 48.9 48.8 52.9 54.1 55.7 55.6 59.7 60.9 58.0 57.9 62.0 63.2 
300 300 60 27 47.9 47.8 51.5 52.6 49.6 49.5 53.1 54.3 55.7 55.6 59.3 60.4 59.9 59.9 63.5 64.7 
300 300 70 38 48.8 47.2 57.4 56.9 46.7 45.1 55.3 54.9 53.3 51.7 61.9 61.5 53.8 52.1 62.3 61.9 
300 300 70 35 49.7 48.0 55.5 55.1 49.5 47.8 55.3 54.8 55.4 53.7 61.2 60.8 57.7 56.1 63.5 63.1 
300 300 70 31 48.0 46.3 53.3 52.9 49.7 48.0 55.0 54.6 54.9 53.3 60.2 59.8 59.2 57.5 64.5 64.0 
300 450 50 25 54.7 57.5 66.1 70.2 53.8 56.6 65.2 69.3 62.2 65.1 73.7 77.8 63.9 66.7 75.3 79.4 
300 450 50 22 54.9 57.7 63.6 67.6 55.8 58.6 64.5 68.6 63.6 66.5 72.3 76.4 67.1 70.0 75.8 79.9 
300 450 50 20 53.3 56.1 61.5 65.6 56.1 59.0 64.4 68.4 63.3 66.1 71.5 75.6 68.7 71.5 76.9 81.0 
300 450 60 30 56.2 57.5 67.3 69.8 55.3 56.5 66.4 68.9 62.9 64.2 74.0 76.5 64.5 65.8 75.7 78.1 
300 450 60 27 57.3 58.5 65.7 68.2 58.3 59.5 66.6 69.1 65.2 66.5 73.6 76.1 68.7 70.0 77 .1 79.6 
300 450 60 24 56.6 57.8 64.5 66.9 59.4 60.7 67.3 69.8 65.7 66.9 73.6 76.1 71.1 72.3 79.0 81.5 
300 450 70 35 57.6 57.2 70.4 71.3 56.7 56.3 69.5 70.4 63.4 63.0 76.3 77.2 65.0 64.7 77 .9 78.8 
300 450 70 31 58.1 57.8 68.3 69.2 59.1 58.7 69.2 70.1 65.2 64.8 75.3 76.2 68.7 68.3 78.8 79.7 
300 450 70 28 56.7 56.4 66.4 67.3 59.6 59.2 69.2 70.1 65.0 64.6 74.6 75.5 70.4 70.0 80.0 80.9 
300 600 60 27 65.8 67.3 81.5 84.3 66.0 67.5 81.8 84.5 74.7 76.2 90.4 93.2 77.5 79.0 93.2 96.0 
300 600 60 24 63.8 65.3 76.9 79.6 65.9 67.5 79.0 81.7 73.9 75.4 87.0 89.7 78.6 80.1 91.6 94.4 
300 600 60 21 64.7 66.2 77 .3 SO.O 68.7 70.2 81.3 84.0 76.0 77.5 88.6 91.3 82.6 84.1 95.1 97.9 
300 600 70 31 66.8 66.7 82.2 83.4 67.0 66.9 82.4 83.6 74.8 74.7 90.2 91.4 77.6 77 .5 93.0 94.2 
300 600 70 28 65.6 65.5 78.3 79.5 67.8 67.7 80.4 81.6 74.9 74.8 87.6 88.7 79.5 79.5 92.2 93.4 
300 600 70 24 67.2 67.1 79.4 80.6 71.2 71.1 83.4 84.6 77.6 77.5 89.8 91.0 84.2 84.1 96.4 97.6 
300 600 80 36 67.5 65.9 84.7 84.3 67.8 66.1 85.0 84.6 74.7 73.0 91.9 91.5 77 .5 75.8 94.7 94.3 
300 600 80 32 65.8 64.1 80.3 79.9 67.9 66.3 82.4 82.0 74.2 72.5 88.6 88.2 78.9 77.2 93.3 92.9 
300 600 80 28 66.7 65.0 80.7 80.3 70.7 69.0 84.7 84.3 76.3 74.6 90.3 89.8 82.9 81.2 96.8 96.4 
450 300 50 30 56.1 57.6 64.2 67.0 55.4 56.9 63.5 66.3 66.2 67.7 74.4 77 .1 68.1 69.6 76.2 79.0 
450 300 50 27 55.2 56.7 60.6 63.4 56.4 57.9 61.8 64.6 66.6 68.1 72.0 74.8 70.3 71.8 75.8 78.5 
450 300 50 25 54.8 56.3 59.7 62.5 57.9 59.4 62.8 65.6 67.4 69.0 72.4 75.1 73.1 74.6 78.0 80.8 
450 300 60 36 58.1 58.1 66.0 67.1 57.5 57.4 65.3 66.4 67.5 67.4 75.3 76.5 69.3 69.2 77 .1 78.3 
450 300 60 33 58.3 58.2 63.4 64.6 59.5 59.4 64.6 65.7 68.8 68.7 73.9 75.1 72.6 72.5 77 .7 78.8 
450 300 60 30 59.0 58.9 63.6 64.8 62.1 62.0 66.7 67.8 70.7 70.7 75.3 76.5 76.4 76.3 81.0 82.1 
450 300 70 42 59.2 57.5 68.8 68.4 58.5 56.9 68.1 6/.7 67.7 66.0 77 .3 76.8 69.5 67.9 79.1 78.7 
450 300 70 38 59.2 57.5 66.0 65.6 60.4 58.7 67.2 66.8 68.8 67.2 75.7 75.3 72.6 70.9 79.4 79.0 
450 300 70 35 59.3 57.6 65.6 65.2 62.4 60.7 68.7 68.3 70.2 68.5 76.5 76.1 75.8 74.1 82.1 81.7 
450 450 60 33 65.4 68.2 77 .8 81.9 65.S 68.6 78.3 82.4 76.9 79.7 89.3 93.4 79.9 82.7 92.4 96.4 
450 450 60 30 64.4 67.2 74.2 78.2 66.8 69.6 76.5 80.6 77 .1 80.0 86.9 91.0 82.1 84.9 91.8 95.9 
450 450 60 27 64.9 67.6 74.0 78.1 69.0 71.8 78.3 82.1 78.7 81.5 88.0 92.0 85.5 88.3 94.8 98.8 
450 450 70 38 67.1 68.3 79.2 81.7 67.5 68.8 79.7 82.2 77 .7 78.9 89.8 92.3 80.7 82.0 92.9 95.4 
450 450 70 35 67.0 68.3 76.4 78.9 69.4 70.6 78.8 81.3 78.9 80.1 88.3 90.8 83.8 85.0 93.2 95.7 
450 450 70 31 68.4 69.6 77 .3 79.8 72.6 73.8 81.5 84.0 81.4 82.7 90.4 92.8 88.2 89.5 97.2 99.6 
450 450 80 44 67.5 67.2 81.4 82.3 68.0 67.7 81.9 82.8 77.3 77.0 91.2 92.1 80.3 80.0 94.2 95.1 
450 450 80 40 67.3 66.9 78.4 79.3 69.6 69.3 80.8 81.7 78.3 77.9 89.4 90.3 83.2 82.8 94.3 95.2 
450 450 80 36 68.1 67.7 78.8 79.7 72.3 72.0 83.0 83.9 80.3 79.9 91.0 91.9 87.1 86.7 97.8 98.7 
450 600 70 35 80.7 82.2 97.5 100.3 82.3 83.8 99.1 101.9 93.5 95.0 110.3 113.1 97.7 99.2114.5 117.3 
450 600 70 31 77 .7 79.2 91.7 94.5 81.2 82.7 95.3 98.0 91.7 93.2 105.8 108.6 97.8 99.3 111.9 114.6 
450 600 70 28 80.5 82.0 94.1 96.8 85.9 87.4 99.5 102.2 95.8 97.3 109.3 112.1 103.7 105.2 117.3 120.1 
450 600 80 40 81.8 81.7 98.2 99.4 83.4 83.3 99.9 101.0 93.7 93.6 110.2 111.4 97.9 97.8 114.4 115.6 
450 600 80 36 79.7 79.7 93.5 94.6 83.3 83.2 97.0 98.2 92.9 92.8 106.6 107.8 99.0 98.9 112.7 113.9 
450 600 80 32 83.5 83.4 96.7 97.9 88.9 88.8 102.1 103.3 97.8 97.8 111.1 112.3 105.8 105.7 119.0 120.2 
450 600 90 45 82.0 80.3 100.2 99.8 83.6 81.9 101.8 101.4 93.1 91.4 111.3 110.9 97.3 95.6 115.5 115.1 
450 600 90 40 79.5 77.9 95.0 94.6 83.1 81.4 98.6 98.1 91.9 90.2 107.4 106.9 97.9 96.3 113.4 113.0 
450 600 90 36 82.6 80.9 97.6 97.2 88.0 86.3 103.0 102.6 96.1 94.5 111.1 110.7 104.1 102.4 119.1 118.7 
600 300 60 39 67.4 68.9 76.6 79.3 65.3 66.8 74.5 77 .2 81.5 83.0 90.7 93.5 82.0 83.5 91.2 93.9 
600 300 60 36 65.5 67.0 72.0 74.7 65.3 66.8 71.7 74.5 80.9 82.4 87.3 90.1 83.2 84.7 89.6 92.4 
600 300 60 33 67.3 68.8 73.2 76.0 69.0 70.5 74.9 77.7 83.9 85.4 89.8 92.6 88.1 89.6 94.0 96.8 
600 300 70 45 67.5 67.4 76.3 77 .5 65.4 65.3 74.2 75.4 80.7 80.7 89.6 90.8 81.2 81.1 90.1 91.2 
600 300 70 42 66.6 66.5 72.7 73.9 66.4 66.3 72.5 73.7 81.1 81.0 87.2 88.4 83.4 83.4 89.6 90.7 
600 300 70 38 69.7 69.6 75.3 76.5 71.4 71.3 77.0 78.2 85.4 85.3 91.0 92.2 89.6 89.5 95.3 96.4 
600 300 80 52 69.1 67.4 79.7 79.3 67.0 65.3 77.6 77 .2 81.5 79.8 92.1 91.7 82.0 80.3 92.6 92.2 
600 300 SO 48 68.3 66.7 76.2 75.8 68.1 66.5 76.0 75.6 82.0 80.3 89.8 89.4 84.3 82.6 92.2 91.8 
600 300 80 44 71.0 69.4 78.4 78.0 72.7 71.0 80.1 79.7 85.9 84.2 93.2 92.8 90.1 88.4 97.5 97.1 
600 450 70 42 80.7 83.6 94.3 98.3 79.8 82.6 93.3 97.4 96.2 99.0 109.7 113.8 97.8 100.6 111.3 115.4 
600 450 70 38 79.1 81.9 89.9 93.9 80.0 82.9 90.8 94.9 95.8 98.6 106.5 110.6 99.3 102.1 110.0 114.1 
600 450 70 35 81.5 84.3 91.7 95.8 84.3 87.1 94.6 98.7 99.3 102.2 109.6 113.7 104.7 107.6 115.0 119.1 
600 450 80 48 80.2 81.4 93.4 95.8 79.2 80.5 92.4 94.9 94.8 96.0 107.9 110.4 96.4 97.6 109.6 112.1 
600 450 80 44 79.6 80.8 90.1 92.5 80.6 81.8 91.0 93.5 95.4 96.6 105.9 108.3 98.9 100.2 109.4 111.9 
600 450 80 40 83.2 84.5 93.2 95.7 86.1 87.3 96.0 98.5 100.3 101.5 110.2 112.7 105.7 106.9 115.6 118.1 
600 450 90 54 81.7 81.4 96.7 97.6 80.8 80.4 95.7 96.6 95.4 95.1 110.4 111.3 97.1 96.7 112.0 112.9 
600 450 90 49 81.2 80.8 93.4 94.3 82.1 81.8 94.3 95.2 96.1 95.8 108.3 109.2 99.6 99.3 111.8 112.7 
600 450 90 45 84.3 83.9 96.0 96.9 87.1 86.8 98.8 99.1' 100.4 100.1 112.1 113.0105.8105.5 117.5 118.4 
600 600 70 38 98.6 100.1 116.4 119.2 98.8 100.3 116.7 119.4 115.4 116.9 133.2 136.0 118.2 119.7 136.0 138.8 
600 600 70 35 94.3 95.8 109.4 112.1 96.4 97.9 111.5 114.2 112.3 113.8 127.4 130.1 116.9 118.4 132.0 134.8 
600 600 70 31 99.1 100.6 113.7 116.4 103.1 104.6 117.7 120.4 118.3 119.8 132.9 135.7 124.8 126.3 139.4142.2 
600 600 80 44 98.4 98.3 115.9 117.1 98.6 98.5 116.1 117.3 114.3 114.2 131.8 133.0 117.1 117.0 134.6 135.8 
600 600 80 40 95.3 95.2 110.1 111.2 97.4 97.3 112.2 113.4 112.4 112.3 127.2 128.4 117.1 117.0131.9 133.0 
600 600 80 36 101.1 101.0 115.4 116.5 105.1 105.0 119.4 120.5 119.4 119.3 133.7 134.9 126.0 125.9 140.3 141.4 
600 600 90 49 100.7 99.0 120.0 119.5 100.9 99.3 120.2 119.8 115.7 114.1 135.0 134.6 118.5 116.9 137.8 137.4 
600 600 90 45 97.1 95.4 113.6 113.2 99.2 97.5 115.7 115.3 113.3 111.7 129.9 129.5 118.0116.3 134.5 134.1 
600 600 90 40 102.5 100.8 118.5 118.1 106.5 104.8 122.5 122.1 120.0 118.3 136.0 135.6 126.5 124.8 142.6 142.1 
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TABLE E-5I. 'lUrAL FUEL CONSllHPTION IN nIE 'lUrAL INTERSECTION SYSTEM (KILOGRAMS) IN 15 HINUTES FOR GEOMETRY 7*7 

INTERSECTION TRUCKS ON nIE HIII)R STREET 
ENVIRONHENl' 1m LEVEL HIGH LEVEL 

LEFT nntIIS OM HIII)R STREET LEFT nntIIS OM MINOR STREET 
1m LEVEL HIGII LEVEL 1m LEVEL HIGH LEVEL 

TRUCKS ON HAJOR STREET TRUCKS OM HAJOR STREET TRUCKS ON HAJOR STREET TRUCKS ON MAJOR STREET 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 

L.T ./MAJOR L.T ./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR L.T./MAJOR 
1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH 1m HIGH LOW HIGH 

V-2 V-I CY GT LLLL HLLL !JILL HIILL !JJIL IIUlL UIHL HIIHL LLLH HLIJI UILII HHLII UJIII HUIII ll!IIH HIIHH 

300 300 50 27 49.8 50.1 57.0 58.5 44.2 44.5 51.3 52.9 55.3 55.6 62.4 63.9 52.2 52.5 59.3 60.9 
300 300 50 25 50.4 50.7 54.8 56.3 46.7 47.0 51.1 52.6 57.1 57.4 61.4 63.0 55.9 56.2 60.3 61.8 
300 300 50 22 47.1 47.4 51.0 52.5 45.2 45.5 49.1 50.7 54.9 55.2 58.8 60.4 55.6 55.9 59.5 61.1 
300 300 60 33 53.0 51.7 59.8 59.8 47.4 46.1 54.2 54.2 57.6 56.3 64.4 64.4 54.5 53.3 61.3 61.3 
300 300 60 30 54.7 53.4 58.7 58.7 50.9 49.6 55.0 54.9 60.5 59.2 64.5 64.5 59.3 58.0 63.3 63.3 
300 300 60 27 52.2 51.0 55.8 55.8 50.4 49.1 53.9 53.9 59.2 58.0 62.8 62.8 59.9 58.7 63.5 63.5 
300 300 70 38 52.3 49.4 60.8 59.2 46.6 43.8 55.2 53.6 56.0 53.1 64.5 62.9 52.9 50.0 61.4 59.8 
300 300 70 35 53.3 50.4 59.1 57.5 49.6 46.7 55.4 53.8 58.2 55.4 64.0 62.4 57.1 54.2 62.9 61.2 
300 300 70 31 50.4 47.5 55.7 54.1 48.5 45.6 53.8 52.2 56.5 53.6 61.8 60.2 57.2 54.3 62.5 60.9 
300 450 50 25 57.6 59.2 69.0 71.9 53.1 54.7 64.6 67.4 64.3 66.0 75.8 78.6 62.4 64.1 73.9 76.8 
300 450 50 22 58.0 59.6 66.7 69.5 55.4 57.0 64.1 67.0 65.9 67.5 74.6 77 .5 65.9 67.5 74.6 77 .5 
300 450 50 20 55.1 56.8 63.4 66.2 54.5 56.1 62.7 65.5 64.3 66.0 72.5 75.4 66.2 67.8 74.4 77 .3 
300 450 60 30 61.1 61.1 72.2 73.5 56.6 56.7 67.7 69.0 67.0 67.0 78.1 79.4 65.1 65.1 76.2 77 .5 
300 450 60 27 62.4 62.4 70.7 72.0 59.8 59.8 68.2 69.5 69.5 69.5 77 .9 79.1 69.5 69.5 77 .8 79.1 
300 450 60 24 60.4 60.4 68.2 69.5 59.7 59.7 67.6 68.8 68.7 68.7 76.6 77 .9 70.6 70.6 78.4 79.7 
300 450 70 35 60.5 58.9 73.3 73.0 56.0 54.5 68.9 68.6 65.5 63.9 78.4 78.1 63.6 62.0 76.5 76.2 
300 450 70 31 61.2 59.7 71.4 71.1 58.7 57.1 68.8 68.5 67.5 65.9 77 .6 77 .3 67.5 65.9 77 .6 77 .3 
300 450 70 28 58.6 57.0 68.2 67.9 57.9 56.3 67.5 67.2 66.0 64.5 75.7 75.4 67.9 66.3 77.5 77.2 
300 600 60 27 68.1 68.4 83.9 85.5 64.9 65.2 80.6 82.2 76.2 76.5 92.0 93.5 75.5 75.8 91.3 92.8 
300 600 60 24 66.4 66.7 79.4 81.0 65.0 65.3 78.0 79.6 75.7 76.0 88.7 90.3 76.8 77 .1 89.9 91.4 
300 600 60 21 66.0 66.3 78.5 80.1 66.5 66.8 79.0 80.6 76.5 76.8 89.1 90.6 79.6 79.9 92.1 93.7 
300 600 70 31 71.1 69.8 86.5 86.5 67.8 66.5 83.2 83.2 78.3 77 .0 93.7 93.7 77.6 76.3 93.0 93.0 
300 600 70 28 70.1 68.9 82.8 82.8 68.7 67.5 81.4 81.4 78.6 77 .3 91.3 91.2 79.7 78.4 92.4 92.4 
300 600 70 24 70.4 69.1 82.6 82.6 70.9 69.6 83.1 83.1 80.1 78.8 92.3 92.2 83.1 81.8 95.3 95.3 
300 600 SO 36 69.9 67.0 87.1 85.5 66.6 63.7 83.8 82.2 76.3 73.4 93.4 91.8 75.5 72.6 92.7 91.1 
300 600 80 32 68.4 65.5 82.8 81.2 67.0 64.1 81.4 79.8 75.9 73.1 90.4 88.8 77 .1 74.2 91.6 89.9 
300 600 80 28 68.0 65.1 82.0 80.3 68.5 65.6 82.5 80.8 76.8 73.9 90.8 89.1 79.8 76.9 93.8 92.2 
450 300 50 30 58.5 58.8 66.6 68.2 54.2 54.6 62.4 64.0 67.8 68.2 76.0 77 .6 66.2 66.5 74.3 75.9 
450 300 50 27 57.8 58.1 63.2 64.8 55.5 55.8 60.9 62.4 68.4 68.7 73.8 75.4 68.6 68.9 74.0 75.6 
450 300 50 25 56.2 56.5 61.1 62.6 55.7 56.0 60.6 62.2 611.0 68.3 72.9 74.5 70.1 70.4 75.0 i6.6 
450 300 60 36 62.5 61.2 70.3 70.3 58.3 57.0 66.1 66.1 71.0 69.7 78.8 78.8 69.4 68.1 77 .2 77 .1 
450 300 60 33 62.9 61.6 67.9 67.9 60.5 59.2 65.6 65.6 72.6 71.3 77.7 77 .6 72.8 71.5 77 .9 77 .9 
450 300 60 30 62.3 61.0 66.9 66.8 61.8 60.6 66.4 66.4 73.2 72.0 77 .8 77 .8 75.3 74.1 79.9 79.9 
450 300 70 42 61.6 58.8 71.2 69.6 57.4 54.5 67.0 65.4 69.3 66.4 78.9 77 .2 67.6 64.7 77 .2 75.6 
450 300 70 38 61.8 58.9 68.6 67.0 59.5 56.6 66.3 64.7 70.6 67.8 77 .5 75.9 70.9 68.0 77.7 76.1 
450 300 70 35 60.6 57.7 67.0 65.3 60.2 57.3 66.5 64.9 70.7 67.8 77 .1 75.4 72.8 69.9 79.2 77 .5 
450 450 60 33 67.2 68.8 79.7 82.6 64.2 65.8 76.6 79.5 77 .9 79.5 90.4 93.3 77.4 79.1 89.9 92.8 
450 450 60 30 66.5 68.1 76.2 79.1 65.3 66.9 75.1 77 .9 78.4 80.0 88.1 91.0 79.8 81.4 89.5 92.4 
450 450 60 27 65.6 67.2 74.8 77.7 66.3 67.9 75.5 78.4 78.7 80.3 88.0 90.8 82.0 83.6 91.2 94.1 
450 450 70 38 70.9 70.9 83.0 84.3 67.8 67.9 80.0 81.3 80.7 80.7 92.9 94.1 80.2 80.2 92.4 93.6 
450 450 70 35 71.1 71.1 80.5 81.8 69.9 69.9 79.3 80.6 82.1 82.1 91.5 92.8 83.5 83.5 92.9 94.2 
450 450 70 31 71.1 71.2 80.0 81.3 71.8 71.9 80.8 82.0 83.4 83.4 92.3 93.6 86.7 86.7 95.6 96.9 
450 450 80 44 69.4 67.8 83.3 83.0 66.4 64.8 80.3 80.0 78.4 76.8 92.3 92.0 77 .9 76.3 91.8 91.5 
450 450 80 40 69.3 67.8 80.5 80.2 68.2 66.6 79.4 79.0 79.5 78.0 90.7 90.4 80.9 79.4 92.1 9~.8 
450 450 80 36 68.9 67.3 79.6 79.3 69.6 68.0 80.3 80.0 SO.3 78.7 91.0 90.7 83.6 82.0 94.2 93.9 
450 600 70 35 82.0 82.3 98.8 100.4 80.1 80.4 96.9 98.5 94.0 94.4 110.8 112.4 94.7 95.0 111.5 113.1 
450 600 70 31 79.2 79.5 93.3 94.8 79.2 79.5 93.3 94.8 92.5 92.8 106.5 108.1 95.0 95.3 109.1 110.6 
450 600 70 28 80.8 81.1 94.3 95.9 82.6 82.9 96.2 97.8 95.2 95.5 IOS.8 110.3 99.7 100.0 113.2 114.8 
450 600 80 40 85.0 83.8 101.5 101.5 83.2 81.9 99.6 99.6 96.2 94.9 112.7 112.6 96.9 95.6 113.3 113.3 
450 600 80 36 83.2 81.9 97.0 96.9 83.2 81.9 97.0 96.9 95.6 94.3 109.3 109.3 98.1 96.9 111.9 111.9 
450 600 SO 32 85.7 84.4 98.9 98.9 87.6 86.3 100.8 100.8 99.3 98.0 112.5 112.5 103.7 102.4 116.9 116.9 
450 600 90 45 83.3 80.4 101.5 99.9 81.4 78.5 99.6 98.0 93.6 90.7 111.8 110.2 94.3 91.4 112.5 110.9 
450 600 90 40 81.1 78.2 96.6 94.9 81.1 78.2 96.6 95.0 92.6 89.7 IOS.1 106.5 95.1 92.3 110.6 109.0 
450 600 90 36 82.9 80.0 97.9 96.2 84.8 81.9 99.8 98.1 95.6 92.7 110.6 109.0 100.0 97.2 115.0 113.4 
600 300 60 39 68.8 69.1 77 .9 79.5 63.1 63.4 72.3 73.9 82.1 82.4 91.3 92.8 79.0 79.3 88.2 89.8 
600 300 60 36 67.1 67.4 73.5 75.1 63.4 63.7 69.8 71.4 81.6 81.9 88.1 89.6 80.5 80.8 86.9 88.5 
600 300 60 33 67.6 67.9 73.6 75.1 65.8 66.1 71.7 73.3 83.4 83.7 89.3 90.9 84.1 84.4 90.0 91.6 
600 300 70 45 70.8 69.5 79.7 79.6 65.2 63.9 74.1 74.0 83.3 82.0 92.1 92.1 80.2 78.9 89.1 89.0 
600 300 70 42 70.2 68.9 76.3 76.2 66.4 65.1 72.5 72.5 83.8 82.6 90.0 89.9 82.7 81.4 88.8 88.7 
600 300 70 38 72.0 70.7 77.6 77 .6 70.1 68.8 75.8 75.7 86.9 85.6 92.5 92.5 87.6 86.3 93.2 93.2 
600 300 80 52 70.5 67.6 81.1 79.5 64.9 62.0 75.5 73.9 82.1 79.2 92.7 91.1 79.0 76.1 89.6 88.0 
600 300 80 48 69.9 67.1 77 .8 76.2 66.2 63.3 74.1 72.5 82.7 79.9 90.6 89.0 81.6 78.7 89.4 87.8 
600 300 80 44 71.3 68.5 78.7 17 .1 69.5 66.6 76.9 75.3 85.4 82.5 92.8 91.1 86.1 83.2 93.5 91.8 
600 450 70 42 81.6 83.2 95.1 98.0 77.1 78.8 90.6 93.5 96.2 97.9 109.7 112.6 94.3 96.0107.8 110.7 
600 450 70 38 80.1 81.7 90.9 93.8 77.6 79.2 88.3 91.2 96.0 97.6 106.8 109.6 96.0 97.6 106.8 109.6 
600 450 70 35 81.2 82.8 91.5 94.4 80.5 82.2 90.8 93.7 98.3 99.9 108.6 111.5 100.2101.8 110.5 113.3 
600 450 80 48 83.0 83.0 96.1 97.4 78.5 78.5 91.7 93.0 96.8 96.8 109.9 111.2 94.9 94.9 108.0 109.3 
600 450 80 44 82.6 82.6 93.1 94.3 80.0 80.1 90.5 91.8 97.6 97.6 IOS.1 109.3 97.6 97.6108.0 109.3 
600 450 80 40 85.0 85.0 94.9 96.2 84.3 84.3 94.2 95.5 101.2 101.2111.1 112.4103.1 103.1 113.0 114.3 
600 450 90 54 82.6 81.0 97.5 97.2 78.1 76.5 93.0 92.7 95.5 93.9 110.4 110.1 93.6 92.0 108.5 108.2 
600 450 90 49 82.2 80.7 94.4 94.1 79.7 78.1 91.9 91.5 96.4 94.8 108.6 108.2 96.3 94.8 108.5 108.2 
600 450 90 45 84.1 82.5 95.8 95.5 83.4 81.8 95.1 94.8 99.4 97.8111.1 110.8101.3 99.7 113.0 112.7 
600 600 70 38 98.9 99.2116.7118.3 95.6 95.9 113.4 115.0 114.9 115.2 132.7 134.3 114.1 114.4 132.0 133.5 
600 600 70 35 94.8 95.1 109.9 111.4 93.4 93.7 108.5 110.0 112.0112.3 127.1 128.6 113.1 113.4 128.2 129.8 
600 600 70 31 98.3 98.6 112.9 114.5 98.8 99.1 113.4 115.0 116.7 117.0 131.3 132.9119.7 120.1 134.4135.9 
600 600 80 44 100.6 99.3 118.1 118.1 97.3 96.1 114.9 114.8 115.7 114.5 133.2 133.2 115.0 113.7 132.5 132.5 
600 600 80 40 97.8 96.5 112.5 112.5 96.4 95.1 111.1 111.1 114.1 112.11 128.8 128.8 115.2 113.9 130.0 130.0 
600 600 80 36 102.3101.0116.5 116.5 102.8 101.5 117.0 117.0 119.8 118.5 134.1 134.1 122.8121.6137.1 137.1 
600 600 90 49 101.0 98.1 120.3 118.6 97.7 94.8 117.0 115.4 115.2 112.4 134.5 132.9 114.5 111.6 133.8 132.1 
600 600 90 45 97.6 94.7 114.1 112.5 96.2 93.3 112.7 111.1 113.0 110.2 129.6128.0 114.2 111.3 130.7 129.1 
600 600 90 40 101.7 98.8 117.8 116.1 102.2 99.3 118.2 116.6 118.4115.5 134.4 132.8 121.4 118.5 137.5 135.8 





APPENDIX F 

PREDICTED VALUES OF DELAY, QUEUE LENGTH, EMISSIONS AND FUEL FLOW IN 
FIFTEEN UINUTES FOR INBOUND INTERSECTION APPROACHES 

CONTROLLED BY PRETIMED SIGNALS 

Legend: 

V-2 Lane volume on the minor street 

V-I Lane volume on the major street 

CY Cycle time 

GT Green time on the minor street 
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TABLE F-IA. AVERAGE TOTAL DElAY ON 1111! INBOUND APPROA.CH (SECONDS/VEHICLE) FOR GEOMETRY 4*4 

IIn'ERSECrION 

!NVIRCIIKENT 

V-2 V-I CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 4·50 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
6004508048 
600 450 80 44 
60045080 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
60060080 44 
600 60080 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 6009040 

MIIIJR STREET MAJOR STREET 

LEFT tuRNS LEFT tuRNS 
lDi LEVEL MEDIIlM LEVEL HIGH LEVEL lDi lEVEL MEDIIlM LEVEL HIGII LEVEL 

TIIlX:KS TROCKS TROCKS 
lDi MED HIGH lDi MED HIGH lDi MED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

15.2 13.7 10.0 15.0 14.3 11.4 18.4 18.5 16.4 
20.019.5 16.7 20.6 20.9 18.926.7 27.8 26.7 
11.4 11.9 10.1 15.7 17.0 16.027.5 29.6 29.4 
11.4 8.1 8.9 11.3 8.8 10.3 14.6 12.9 15.3 
16.7 14.4 16.1 17.3 15.8 18.3 23.5 22.7 26.0 
11.4 10.0 12.7 15.7 15.1 18.627.5 27.7 32.0 
20.1 17.3 12.2 20.0 17.9 13.7 23.3 22.1 18.6 
22.6 20.8 16.7 23.2 22.2 18.9 29.4 29.1 26.6 
19.1 18.2 15.1 23.4 23.3 21.0 35.2 35.9 34.4 
16.1 14.4 10.5 16.5 15.6 12.5 22.4 22.3 20.0 
22.6 21.9 19.0 23.8 23.9 21.8 32.4 33.3 32.0 
14.8 15.1 13.2 19.6 20.7 19.6 34.0 35.9 35.5 
13.9 10.4 11.0 14.3 11.6 13.0 20.2 18.3 20.5 
20.4 17.9 19.4 21.6 19.9 22.2 30.2 29.3 32.4 
16.6 15.1 17.6 21.4 20.7 24.0 35.8 35.8 39.9 
20.1 17.0 11.8 20.5 18.3 13.8 26.4 24.9 21.3 
25.1 23.1 18.9 26.3 25.1 21.6 34.9 34.5 31.8 
21.820.8 17.5 26.7 26.423.941.041.539.9 
15.8 16.4 14.9 19.4 20.8 20.1 30.4 32.7 32.7 
23.9 25.6 25.0 28.2 30.7 31.0 42.0 45.3 46.3 
29.5 32.2 32.6 37.541.042.2 57.061.363.3 
16.8 15.7 18.6 20.420.1 23.8 31.4 31.9 36.4 
25.024.928.829.330.034.743.144;650.1 
35.5 36.441.243.545.2 50.9 63.0 6~.5 71.9 
21.5 20.9 18.0 25.1 25.3 23.2 36.2 37.1 35.8 
28.829.1 27.233.1 34.333.246.948.848.5 
40.2 41.5 40.6 48.3 50.4 50.2 67.7 70.6 71.3 
12.8 11.7 10.6 14.5 14.1 13.8 19.6 20.0 20.5 
17.5 17.3 17.2 19.820.5 21.227.729.1 30.6 
12.613.414.3 18.7 20.3 21.9 32.2 34.6 37.1 
10.2 7.2 10.6 11.8 9.6 13.8 16.9 15.520.5 
14.7 12.7 17.1 17.1 15.921.024.924.6 30.5 
13.6 12.6 17.9 19.6 19.425.5 33.2 33.840.7 
18.8 16.3 13.820.4 18.7 17.025.524.623.8 
21.6 20.1 18.6 23.9 23.2 22.6 31.8 31.9 32.0 
20.820.3 19.826.927.227.540.541.542.6 
14.5 13.1 11.9 16.6 16.1 15.6 24.3 24.5 24.8 
21.220.920.624.124.625.1 34.5 35.837.1 
19.420.020.726.027.428.942.144.346.6 
14.010.9 14.0 16.2 13.9 17.823.822.3 27.0 
20.8 18.6 22.8 23.7 22.3 27.3 34.1 33.5 39.3 
23.622.427.5 30.229.835.746.346.7 53.4 
20.4 17.8 15.2 22.6 20.7 18.9 30.3 29.2 28.1 
25.924.2 22.6 28.8 27.9 27.1 39.2 39.1 39.1 
29.528.7 28.1 36.1 36.1 36.352.253.054.0 
18.3 19.3 20.4 23.7 25.5 27.436.539.141.8 
28.1 30.1 32.234.2 37.039.949.853.457.0 
39.042.045.148.8 52.6 56.5 70.1 74.7 79.3 
19.7 18.9 24.5 25.1 25.1 31.4 37.9 38.7 45.8 
29.8 30.0 36.5 35.9 36.9 44.2 51.5 53.3 61.4 
45.847.054.5 55.6 57.665.9 76.9 79.788.7 
25.9 25.6 25.3 31.3 31.7 32.3 44.0 45.3 46.6 
35.636.337.041.743.244.7 57.3 59.561.9 
52.654.2 55.962.364.867.383.686.890.1 
17.5 14.8 14.4 17.4 15.4 15.8 20.7 19.620.8 
22.3 20.6 21.1 22.9 22.0 23.3 29.0 28.9 31.1 
23.222.424.027.527.529.939.340.143.3 
14.2 9.7 13.7 14.1 10.3 15.2 17.4 14.5 20.1 
18.9 15.4 20.4 19.5 16.8 22.6 25.7 23.7 30.3 
24.121.527.528.426.633.440.2 39.246.8 
21.0 16.9 15.2 20.8 17.6 16.624.2 21.7 21.6 
24.020.920.224.722.422.430.829.3 30.1 
29.827.727.9 34.1 32.8 33.845.945.447.2 
20.3 17.4 16.8 20.8 18.6 18.826.625.326.3 
28.426.5 26.9 29.6 28.5 29.7 38.2 37.9 39.9 
31.9 30.9 32.3 36.7 36.6 38.7 51.0 51.7 54.7 
18.1 13.4 17.3 18.6 14.6 19.324.421.326.8 
26.422.727.5 27.6 24.7 30.3 36.3 34.1 40.5 
34.6 31.8 37.7 39.4 37.5 44.1 53.8 52.6 60.0 
23.7 19.4 17.5 24.1 20.6 19.5 30.027.326.9 
31.227.927.032.429.929.741.039.3 39.9 
40.1 37.8 37.845.043.444.359.358.660.2 
28.4 27.8 29.6 32.0 32.2 34.8 43.0 44.0 47.4 
36.036.439.240.441.645.1 54.256.260.5 
52.553.957.660.562.767.280.083.088.3 
27.425.1 31.3 31.029.5 36.542.1 41.349.1 
36.635.242.440.940.348.3 54.7 54.963.7 
56.6 56.2 64.4 64.6 65.0 74.0 84.1 85.3 95.1 
32.430.5 31.0 36.0 34.9 36.247.146.848.8 
39.1 38.2 39.6 43.5 43.3 45.5 57.3 57.960.9 
62.062.064.470.070.974.189.5 91.2 95.1 

TROCKS TROCKS TRUCKS 
lDi MED HIGII lDi MED KIGII lDi MED KIGII 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

11.6 13.9 20.4 14.8 17.0 26.6 23.3 L~.2 35.5 
7.7 11.4 9.8 6.2 9.9 11.3 13.3 15.7 18.8 
5.3 4.3 7.4 4.1 2.9 9.1 14.5 12.1 20.1 

15.6 18.5 24.4 20.1 22.9 31.8 23.2 24.8 35.5 
13.7 18.1 15.8 13.5 17.8 18.6 15.2 18.3 20.8 
11.1 10.7 13.2 11.1 10.6 16.1 16.2 14.5 21.8 
20.3 23.8 29.0 18.822.3 30.5 27.7 29.939.9 
21.026.023.1 14.9 19.8 19.9 22.4 26.0 27.9 
17.3 17.5 19.3 11.3 11.4 16.322.221.027.7 
19.7 23.9 29.4 24.4 28.5 37.0 32.9 35.7 46.0 
12.6 18.2 15.6 12.6 18.2 13.5 19.7 24.0 26.1 
12.4 13.2 15.3 12.6 13.3 18.5 23.1 22.6 29.5 
20.6 25.4 30.2 26.6 31.3 39.2 29.7 33.2 42.9 
16.1 22.4 19.1 17.4 23.6 23.3 19.2 24.1 25.6 
14.8 16.3 17.8 16.3 17.7 22.2 21.5 21.6 27.9 
27.332.7 36.9 27.3 32.7 39.9 36.2 40.3 49.4 
24.5 31.5 27.5 19.8 26.7 25.827.433.0 33.8 
22.9 25.0 25.9 18.4 20.4 24.3 29.4 30.1 35.8 
32.637.246.1 37.241.853.744.347.561.2 
22.4 28.5 29.3 22.4 28.5 32.2 28.0 32.8 38.4 
17.7 19.024.5 17.9 19.1 27.6 26.9 26.8 37.2 
33.9 39.247.439.845.056.341.545.5 58.5 
26.3 33.1 33.2 27.6 34.3 37.4 27.9 33.3 38.2 
20.2 22.1 27.021.6 23.4 31.3 25.3 25.9 35.6 
37.443.350.937.343.253.844.849.461.8 
31.4 38.8 38.2 26.7 34.0 36.5 32.7 38.8 43.1 
24.827.431.6 20.2 22.8 30.0 29.7 31.040.0 
22.625.8 33.2 27.7 30.841.2 38.240.052.3 
15.8 20.4 19.7 16.2 20.8 23.0 25.3 28.6 32.7 
12.8 12.6 16.7 13.3 13.1 20.2 25.9 24.4 33.2 
25.0 28.8 35.5 31.3 35.044.8 36.5 39.0 50.5 
20.926.2 24.8 22.5 27.8 29.4 26.4 30.3 33.7 
17.0 17.5 20.9 18.8 19.2 25.6 26.0 25.1 33.4 
29.9 34.4 40.5 30.2 34.6 43.8 41.3 44.4 55.3 
27.833.7 31.723.529.330.333.1 37.640.4 
23.6 24.7 27.5 19.5 20.5 26.3 32.5 32.2 39.8 
33.5 38.6 45.040.0 45.0 54.4 50.6 54.4 65.6 
24.0 30.5 28.8 25.8 32.3 33.6 35.0 40.2 43.3 
21.4 23.1 26.1 23.4 25.0 31.1 36.0 36.3 44.2 
32.2 37.943.640.045.6 54.445.249.660.2 
25.3 32.5 30.1 28.4 35.6 36.2 32.3 38.1 40.5 
21.5 23.9 26.3 24.8 27.1 32.5 32.1 33.140.3 
38.7 45.0 50.1 40.5 46.8 54.9 51.5 56.5 66.4 
33.6 41.5 38.4 30.8 38.5 38.5 40.4 46.9 48.6 
29.5 32.5 34.2 26.8 29.7 34.5 39.8 41.5 48.0 
49.2 54.7 64.5 55.7 61.1 73.9 64.869.083.6 
35.742.844.437.544.549.145.350.957.4 
29.431.6 38.0 31.3 33.442.942.543.3 54.5 
49.3 55.464.6 57.063.1 75.360.865.6 79.6 
38.446.147.041.549.053.143.950.2 56.0 
30.6 33.5 39.3 33.9 36.6 45.4 39.7 41.2 51.8 
51.8 58.6 67.1 53.5 60.3 71.863.1 68.6 81.9 
42.450.7 51.039.5 47.7 51.147.6 54.6 59.8 
34.237.742.831.5 34.943.043.045.255.1 
37.241.349.644.948.960.252.5 55.2 68.3 
25.430.931.1 28.433.837.034.638.743.7 
22.9 23.6 28.5 26.0 26.6 34.6 35.6 35.0 44.7 
38.9 43.6 51.2 47.8 52.4 63.1 50.0 53.4 65.8 
29.8 35.9 35.4 34.0 40.1 42.6 34.9 39.7 44.0 
26.327.631.930.7 32.039.335.035.044.1 
44.8 50.2 57.2 47.8 53.1 63.1 55.8 59.8 71.6 
37.844.743.5 36.1 42.944.742.748.2 51.9 
34.1 36.1 39.8 32.6 34.5 41.2 42.6 43.3 51.7 
51.3 57.2 64.5 60.4 66.3 76.668.072.684.7 
36.043.442.5 40.447.849.946.6 52.7 56.7 
34.5 37.1 41.0 39.1 41.6 48.6 48.7 50.058.7 
50.056.663.260.466.976.662.767.9 79.4 
37.445.443.943.1 51.1 52.644.050.7 54.0 
34.8 38.0 41.3 40.6 43.8 50.1 45.046.9 55.0 
56.964.270.261.368.577.569.4 75.386.1 
46.1 54.8 52.7 45.8 54.5 55.3 52.5 59.9 62.5 
43.247.149.743.146.952.653.2 55.7 63.2 
66.1 72.5 83.2 75.2 81.5 95.2 81.3 86.499.8 
48.7 56.6 59.2 53.1 61.066.5 57.9 64.4 71.8 
42.845.953.247.450.460.755.657.369.4 
66.9 73.9 84.0 77.2 84.2 97.2 78.083.898.6 
51.3 59.961.7 57.065.5 70.456.463.6 70.3 
45.148.855.5 50.9 54.664.3 53.8 56.1 67.6 
70.478.287.5 74.882.594.881.487.899.9 
57.566.7 67.9 57.266.370.662.470.2 76.3 
49.8 54.2 60.2 49.7 54.063.0 58.3 61.3 72.2 
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TAlIL! F-ll1. AVERAGE TOrAL DELAY ON THE INIIOUND APPROACH (SECONDS/VEHIClE) FOR GEOME:rRY 5*4 

INTERSECTION 

ENVIRONKENl' 

V-2 V-I CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 500 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 50 n 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 n 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 ~O 40 
450 450 30 36 
450 500 70 35 
450 600 70 31 
450 600 70 28 
450 500 80 40 
450 500 80 36 
450 600 80 32 
450 500 90 45 
450 500 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 n 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 500 90 40 

HINOR STREET MAJOR STREET 

LOW 
lEFT TIJRNS 

lEVEL MEDIUM LEVEL HIGH lEVEL LOW 
LEFT TURNS 

lEVEL HEDIUH lEVEL HIGH lEVEL 

TROCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
LOW KED HIGH LOW KED HIGH LOW KED HIGH LOW MED HIGH LOW MED HIGH LOW KED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

10.1 8.1 3.8 9.9 8.6 5.2 13.212.7 10.1 
13.8 12.7 9.5 14.3 14.1 11.6 20.4 20.9 19.2 
7.3 7.3 5.0 11.6 12.3 10.823.3 24.824.1 

11.0 7.2 7.4 10.8 7.8 8.8 14.1 11.913.6 
15.2 12.4 13.5 15.8 13.7 15.721.820.623.3 
12.0 10.1 12.3 16.2 15.1 18.1 28.0 27.7 31.4 
19.6 16.2 10.6 19.4 16.8 12.0 22.6 20.9 16.8 
21.0 18.6 14.0 21.5 19.9 16.1 27.5 26.7 23.7 
19.5 18.1 14.5 23.8 23.1 20.3 35.5 35.7 n.6 
10.9 8.7 4.3 11.3 9.8 6.2 17.1 16.4 13.6 
16.315.111.617.417.014.326.026.324.5 
10.7 10.4 7.9 15.4 16.0 14.3 29.731.030.1 
13.4 9.4 9.4 13.8 10.5 11.3 19.6 17.1 18.7 
18.8 15.8 16.7 19.9 17.7 19.428.527.029.6 
17.1 15.1 17.021.920.623.436.1 35.7 39.2 
19.4 15.8 10.1 19.7 17.0 12.025.623.6 19.4 
23.420.8 16.024.5 22.7 18.7 n.o 32.0 28.8 
22.2 20.6 16.8 27.0 26.2 23.2 41.2 41.2 39.0 
8.7 8.8 6.7 12.2 13.1 11.8 23.1 24.9 24.4 

15.7 16.8 15.720.021.921.633.7 36.436.9 
23.4 25.5 25.4 31.4 34.3 35.0 50.8 54.5 56.0 
14.3 12.7 15.1 17.9 17.0 20.228.8 28.8 32.7 
21.5 20.8 24.1 25.7 25.9 30.0 39.5 40.445.3 
34.1 34.4 38.8 42.1 43.2 48.3 61.5 63.4 69.3 
18.9 17.7 14.3 22.5 22.1 19.4 33.4 33.8 32.0 
25.1 24.922.5 29.430.0 28.343.144.543.6 
38.739.438.046.648.247.566.068.468.5 
8.7 7.0 5.4 10.3 9.4 8.5 15.3 15.2 15.2 

12.3 11.6 10.9 14.6 14.7 14.8 22.4 23.3 24.2 
9.5 9.8 10.1 15.5 16.6 17.729.0 30.932.8 

10.7 7.3 10.0 12.3 9.6 13.2 17.3 15.419.8 
14.2 11.7 15.4 16.5 14.8 19.3 24.3 23.4 28.7 
15.2 13.6 18.421.1 20.426.0 34.6 34.741.0 
19.2 16.1 13.2 20.7 18.5 16.3 25.8 24.3 22.9 
20.9 18.8 16.8 23.2 21.9 20.7 31.0 30.5 30.1 
22.3 21.2 20.2 28.3 28.0 27.841.842.342.9 
10.3 8.4 6.6 12.4 11.3 10.3 19.9 19.6 19.4 
15.9 15.0 14.2 18.8 18.7 18.6 29.1 29.8 30.5 
16.2 16.3 16.522.823.7 24.6 38.8 40.542.2 
14.5 10.8 13.4 16.5 13.7 17.1 24.222.1 26.3 
20.2 17.521.1 23.0 21.1 25.5 n.3 32.2 37.4 
25.1 23.427.931.630.736.147.647.553.7 
20.8 17.5 14.422.920.4 18.1 30.4 28.8 27.2 
25.1 22.920.7 28.0 26.5 25.1 38.337.637.1 
30.a 29.6 28.4 37.436.9 36.5 53.4 53.7 54.1 
12.2 12.7 13.2 17.5 18.820.1 30.2 32.3 34.4 
20.9 22.3 23.9 26.9 29.2 31.5 42.445.448.5 
34.0 36.4 38.9 43.7 46.9 50.2 64.8 68.9 73.0 
18.3 17.021.9 23.6 23.0 28.8 36.3 36.643.1 
27.325.932.9 n.3 33.8 40.5 48.850.057.6 
45.446.1 53.0 55.1 56.664.3 76.378.687.1 
24.3 23.4 22.6 29.6 29.5 29.5 42.3 43.0 43.8 
32.9 n.o n.2 39.0 39.9 40.8 54.4 56.1 57.9 
52.0 53.1 54.261.7 63.665.5 82.985.688.3 
14.3 11.0 10.1 14.1 11.611.4 17.415.7 16.3 
18.015.7 15.7 18.5 17.0 17.924.623.925.5 
21.0 19.720.725.224.726.5 37.037.239.8 
15.7 10.6 14.1 15.5 11.2 15.5 18.8 15.320.4 
19.3 15.2 19.7 19.8 16.5 21.825.923.429.4 
26.623.528.9 30.828.5 34.742.541.048.1 
22.3 17.7 15.422.1 18.3 16.825.422.321.6 
24.2 20.6 19.3 24.8 21.9 21.4 30.8 28.8 29.1 
32.229.5 29.2 36.434.5 35.048.147.148.3 
17.0 13.6 12.4 17.4 14.7 14.423.221.321.8 
24.0 21.5 21.425.1 23.424.1 33.7 32.8 34.2 
29.628.1 28.934.4 n.7 35.3 48.6 48.7 51.1 
19.5 14.3 17.619.9 15.4 19.525.722.026.9 
26.722.4 26.7 27.8 24.3 29.4 36.4 33.7 39.6 
37.0 n.7 39.041.8 39.3 45.3 56.0 54.3 61.2 
24.9 20.1 17.6 25.2 21.2 19.5 31.0 27.8 26.9 
31.3 27.526.0 32.4 29.428.741.0 38.7 38.8 
42.339.539.047.145.145.461.460.161.2 
23.1 22.0 23.3 26.7 26.4 28.4 37.6 38.1 40.9 
29.729.631.8 34.034.637.647.749.1 52.9 
48.349.1 52.3 56.257.961.975.678.1 82.9 
26.924.029.7 30.4 28.3 34.341.440.1 47.3 
34.9 33.0 39.6 39.2 38.1 45.5 52.9 52.6 60.8 
57.1 56.1 63.765.064.9 73.384.485.194.3 
31.7 29.3 29.2 35.3 33.6 34.346.245.446.8 
37.335.8 36.741.640.942.655.355.457.9 
62.3 61.8 63.7 70.3 70.6 73.2 89.7 90.8 94.2 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

3.6 1.6 7.7 3.0 .9 10.0 7.7 4.3 15.2 
4.6 4.0 1.9 2.5 .6 3.3 
4.0 1.3 5.5 6.3 
6.5 5.1 10.5 7.1 5.7 14.1 6.4 3.7 13.9 
9.4 9.5 6.7 5.4 5.4 5.7 3.3 2.0 4.1 
8.6 3.8 5.9 4.7 5.0 6.0 6.8 
9.9 9.2 13.9 4.6 3.8 11.6 9.7 7.6 17.2 

15.5 16.2 12.9 5.5 6.2 5.8 9.2 8.6 10.0 
13.5 9.4 10.8 3.7 4.0 10.8 5.3 11.6 
7.2 7.1 12.1 8.1 7.9 16.0 12.8 11.3 21.1 
4.9 6.3 3.2 1.1 2.4 2.3 4.4 4.4 6.1 
6.5 3.0 4.7 2.9 4.0 9.5 4.7 11.2 
6.9 7.4 11.8 9.0 9.5 16.9 8.4 7.6 16.8 
7.3 9.3 5.5 4.7 6.6 5.9 2.7 3.3 4.4 
7.8 4.9 6.0 5.4 2.5 6.5 6.7 2.5 8.4 

12.4 13.6 17.3 8.6 9.7 16.4 13.7 13.5 22.1 
14.5 17.1 12.7 6.0 8.5 7.2 9.7 11.0 11.4 
14.7 12.5 12.8 6.3 4.0 7.4 13.4 9.915.1 
15.5 15.924.3 16.3 16.628.1 19.6 la.5 31.8 
10.2 12.0 12.3 6.4 8.1 11.5 8.2 8.6 13.8 
7.3 4.3 9.4 3.6 .5 8.6 8.8 4.4 14.3 

15.6 16.6 24.4 17.7 18.629.5 15.6 15.327.9 
13.0 15.415.1 10.4 12.8 15.4 6.8 8.0 12.4 
8.6 6.2 10.6 6.1 3.7 11.2 6.0 2.3 11.6 

18.0 19.626.7 14.1 15.6 25.8 17.7 18.0 30.0 
16.8 19.9 18.9 8.3 11.3 13.3 10.5 12.3 15.1 
12.0 10.3 14.1 3.6 1.8 8.6 9.3 6.2 14.8 
10.4 9.3 16.2 11.6 10.420.4 18.4 15.9 27.6 
8.5 8.8 7.6 5.0 5.3 7.1 10.3 9.3 12.9 
7.2 2.7 6.3 3.9 6.0 12.6 6.8 15.2 

11.6 11.1 17.4 14.1 13.5 22.8 15.5 13.624.7 
12.4 13.3 11.5 10.2 11.1 12.3 10.1 9.8 12.8 
10.2 6.4 9.3 8.2 4.3 10.2 11.6 6.4 14.2 
15.3 15.521.1 11.8 11.920.6 19.0 17.828.3 
18.1 19.7 17.2 9.9 11.4 12.0 15.6 15.9 18.3 
15.7 12.5 14.3 7.6 4.4 9.7 16.8 12.3 19.4 
16.8 17.5 23.5 19.5 20.2 29.1 26.2 25.6 36.4 
12.1 14.3 12.1 10.1 12.3 13.1 15.5 16.3 19.0 
11.2 8.6 11.2 9.4 6.8 12.4 13.2 14.2 21.6 
14.3 15.720.9 13.2 19.5 27.3 19.5 19.7 29.8 
12.3 15.1 12.3 11.5 14.3 14.5 11.5 13.1 15.0 
10.2 8.2 10.2 9.6 7.6 12.6 13.1 9.8 16.5 
19.5 21.6 26.2 17.5 19.5 27.2 24.7 25.4 34.9 
19.3 22.9 19.4 12.6 16.1 15.6 18.4 20.6 21.9 
17.0 15.7 17.0 10.4 9.1 13.4 19.6 17.023.1 
27.929.1 38.5 30.5 31.744.1 35.835.749.9 
19.3 22.0 23.2 17.3 19.9 24.1 21.1 22.5 28.5 
14.7 12.6 18.5 12.8 10.6 19.6 20.1 16.6 27.4 
26.828.7 37.3 30.7 32.544.230.7 31.244.7 
20.8 24.1 24.720.0 23.3 26.8 18.6 20.625.9 
14.8 13.3 18.6 14.2 12.621.0 16.1 13.323.5 
28.1 30.6 38.7 26.0 28.5 39.6 31.a 33.045.8 
23.6 27.6 27.4 16.820.7 23.7 21.1 23.8 28.5 
17.1 16.321.0 10.6 9.7 17.4 18.3 16.1 25.6 
19.6 19.3 27.2 23.4 23.1 33.9 27.1 25.5 38.2 
12.6 13.8 13.5 11.7 12.9 15.6 14.1 13.9 18.5 
11.8 8.2 12.7 11.1 7.4 15.0 16.9 11.9 21.2 
20.020.427.625.1 25.4 35.5 23.5 22.5 34.6 
15.7 17.6 16.7 16.1 17.920.0 13.2 13.7 17.6 
14.0 11.1 14.9 14.6 11.6 18.4 15.0 10.7 19.4 
24.8 25.3 32.4 23.9 24.9 34.4 28.1 27.839.2 
22.625.1 23.6 17.1 19.5 20.9 19.921.024.3 
20.7 18.421.6 15.3 12.9 19.1 21.5 17.825.9 
29.1 30.7 37.5 34.3 35.945.8 38.2 38.450.1 
18.621.720.4 19.222.224.0 21.623.426.9 
18.9 17.2 20.6 19.6 17.9 24.425.422.4 30.7 
26.628.935.1 33.1 35.444.6 31.6 32.643.6 
18.822.620.620.7 24.425.4 17.7 20.2 23.0 
18.0 16.9 19.820.0 18.9 24.7 20.5 18.1 25.8 
32.3 35.340.832.9 35.844.3 37.2 38.849.1 
26.3 30.8 28.2 22.2 26.6 27.0 25.1 28.1 30.4 
25.224.8 27.0 21.2 20.8 26.0 27.5 25.8 32.8 
39.341.551.744.646.659.946.947.762.7 
26.8 30.4 32.5 27.4 30.9 36.028.3 30.6 37.5 
22.7 21.5 28.3 23.4 22.1 32.027.8 25.2 36.9 
38.941.7 51.3 45.448.1 60.7 42.4 43.9 58.3 
28.2 32.4 33.9 30.034.2 38.7 25.6 28.5 34.8 
23.8 23.2 29.425.7 25.1 34.3 24.8 22.8 33.9 
41.344.753.641.845.2 57.1 44.6 46.7 50.4 
33.2 38.1 38.929.0 33.9 37.7 30.4 34.0 39.6 
27.3 27.3 32.923.3 23.3 31.9 28.1 26.8 37.2 



1'ABI..E F-le. AVERAGE Tm'AL DELAY ON TIll! INIlOONl) A.PPItOi\CH (SBCO!IllS/VEHICLEl FOR GEOHKrRY 5*5 

UfrERSBCTION 

ENVIlUH!Ellr 

V-2 V-I CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 SO 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
45045080 44 
450 450 SO 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450600 90 40 
450600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 )00 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 10 38 
600 600 10 35 
600 600 10 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

KnlJR 

LEFT 1'IIRNS 
ID4 LEVEL MEDIllK LEVEL HIGH LEVEL 

TRlJClCS TRI1CKS TRlQ(S 
ID4 KIm HIGH L(J/ KED HIGH L(J/ KED HIGH 

~ ~ lli ~ ~ ~ ~ ~ ~ 

21.7 19.1 14.3 15.6 13.9 9.9 13.1 12.1 8.9 
22.7 21.1 17.3 11.4 16.6 13.5 17.5 17.5 15.3 
10.2 9.6 6.8 8.6 8.8 6.8 14.5 15.5 14.2 
22.8 18.4 18.1 16.7 13.2 13.6 14.2 11.4 12.6 
24.3 20.9 21.5 18.9 16.4 17.8 19.1 17.3 19.5 
15.1 12.7 14.3 13.4 11.8 14.2 19.3 18.5 21.7 
26.7 22.7 16.620.6 17.5 12.1 18.0 15.7 11.1 
25.322.4 17.220.0 17.9 13.5 20.2 18.8 15.3 
17.9 16.0 11.8 16.3 15.1 11.722.221.8 19.2 
21.0 18.2 13.2 15.5 13.5 9.3 15.4 14.2 10.8 
23.621.8 17.9 18.9 17.9 14.7 21.621.4 19.0 
12.0 11.2 8.2 10.9 10.9 8.7 19.3 20.1 18.7 
23.619.1 18.5 18.1 14.3 14.6 18.1 15.1 16.1 
26.3 22.7 23.1 21.5 18.7 20.0 24.2 22.2 24.3 
18.6 16.0 17.4 17.5 15.7 17.925.924.927.9 
24.9 20.8 14.5 19.4 16.1 10.6 19.4 16.9 12.1 
26.2 23.0 17.7 21.4 19.1 14.524.1 22.6 18.8 
19.0 16.9 12.5 11.9 16.6 13.0 26.3 25.823.0 
15.3 14.9 12.3 13.0 13.4 11.5 18.1 19.3 18.2 
19.620.2 18.5 18.0 19.4 18.5 25.9 28.0 28.0 
21.422.922.323.5 25.826.037.040.241.1 
21.1 19.0 20.8 18.8 17.4 20.0 23.9 23.3 26.7 
25.5 24.3 27.1 23.9 23.5 27.1 31.832.236.6 
32.232.035.8 34.3 34.939.447.949.254.6 
21.1 19.3 15.4 18.7 17.8 14.623.823.7 21.3 
24.5 23.7 20.7 22.9 22.9 20.8 30.8 31.6 30.2 
32.1 32.3 30.3 34.2 35.234.047.749.549.1 
16.2 13.9 11.8 11.9 10.4 9.0 11.0 10.4 9.8 
17.0 15.7 14.5 13.4 12.9 12.5 15.4 15.7 16.1 
8.3 8.0 7.8 8.4 8.9 9.5 16.0 17.3 18.7 

18.3 14.3 16.6 14.0 10.8 13.8 13.2 10.8 14.6 
19.0 16.0 19.2 15.5 13.2 17.2 17.4 16.020.8 
14.0 12.0 16.2 14.2 12.9 17.921.821.327.1 
22.1 18.5 15.017.8 15.0 12.3 11.0 15.0 13.1 
21.1 18.5 15.9 17.5 15.7 13.9 19.5 18.4 17.5 
16.5 14.9 13.3 16.6 15.8 15.0 24.3 24.2 24.3 
16.1 13.7 11.3 12.4 10.7 9.2 14.1 13.2 12.5 
19.0 17.6 16.2 16.0 15.4 14.820.520.720.9 
13.4 12.9 12.5 14.1 14.4 14.8 24.2 25.4 26.6 
20.5 16.3 18.4 16.8 13.3 16.2 18.5 15.9 19.5 
23.4 20.2 23.3 20.4 18.0 21.8 24.9 23.3 27.9 
22.420.1 24.2 23.1 21.626.433.2 32.6 38.2 
22.1 18.3 14.6 18.4 15.4 12.520.1 17.9 15.8 
23.7 20.9 18.2 20.7 18.7 16.8 25.2 24.0 22.9 
23.421.6 19.924.123.1 22.234.334.1 33.9 
14.7 14.6 14.6 14.1 14.8 15.620.9 22.524.1 
20.6 21.5 22.5 20.8 22.5 24.3 30.4 32.9 35.5 
27.729.631.631.634.337.046.950.453.9 
20.919.023.520.3 19.324.527.226.932.9 
27.226.3 31.727.327.333.537.037.744.7 
39.339.4 45.S 43.2 44.1 51.3 58.5 60.2 68.2 
22.2 20.8 19.5 21.7 21.0 20.5 28.5 2B.7 28.9 
28.1 27.727.328.328.729.137.939.140.3 
41.241.842.445.146.447.860.462.564.7 
24.0 20.2 18.7 18.0 14.9 14.2 15.4 13.2 13.3 
25.022.2 21.7 19.1 17.6 17.9 19.9 18.6 19.7 
22.0 20.2 20.7 20.4 19.3 20.6 26.3 26.0 28.1 
25.620.022.9 19.5 14.7 18.4 17.0 12.9 17.5 
26.5 21.8 25.8 21.2 17.322.021.3 18.3 23.8 
27.824.1 29.0 26.1 23.3 29.0 32.0 30.0 36.5 
27.522.4 19.5 21.5 17.1 15.0 18.9 15.3 14.1 
26.7 22.6 20.7 21.4 18.0 17.021.6 19.0 IB.8 
28.725.524.627.1 24.7 24.6 32.9 31.3 32.0 
25.221.2 19.5 19.7 16.5 15.6 19.6 17.2 17.1 
29.526.425.7 24.7 22.5 22.6 27.4 26.0 26.9 
29.027.027.3 28.0 26.7 27.8 36.4 35.9 37.8 
27.922.1 24.822.3 17.320.922.3 18.1 22.4 
32.327.5 31.2 27.623.5 28.1 30.3 27.0 32.4 
36.632.8 37.5 35.5 32.5 38.043.941.748.0 
28.5 23.2 20.2 23.0 18.5 16.2 23.0 19.2 17.8 
32.2 27.8 25.8 27.5 23.922.6 30.2 27.4 26.9 
37.3 33.9 32.8 36.2 33.6 33.444.642.8 43.3 
27.926.3 27.025.624.7 26.2 30.7 30.6 32.9 
31.7 31.1 32.7 30.1 30.3 32.7 38.038.942.2 
44.344.647.346.447.551.0 60.061.966.1 
31.828.4 33.5 29.5 26.8 32.8 34.6 32.7 39.5 
37.1 34.640.735.533.940.843.442.550.2 
53.351.8 58.9 55.4 54.7 62.668.969.077.7 
32.029.028.329.7 27.5 27.6 34.8 33.434.3 
34.832.8 33.1 33.2 32.033.1 41.1 40.742.6 
53.852.8 54.1 55.9 55.7 57.869.5 70.1 73.0 

MAJOR ST'REET 

LEFT TURNS 
ID4 LEVEL MEDIllK LEVEL HIGH U;VEL 

TRlQ(S TRlQ(S TRUCKS 
ID4 KED HIGa ID4 KIm HIGH L(J/ KIm HIGH 

~ ~ lli ~ ~ ~ ~ ~ ~ 

1.4 5.2 1.1 7.8 6.0 2.7 13.2 
4.7 4.2 1.8 3.1 1.3 3.7 
3.4.5 5.4 6.0 
5.4 4.2 9.2 6.3 5.0 13.1 5.9 3.3 13.2 

10.7 10.9 7.8 6.9 7.1 7.0 5.1 3.9 5.7 
9.2 4.5 6.2 5.5 .9 5.6 7.1 1.1 7.7 

10.1 9.5 13.9 5.0 4.3 11.8 10.4 8.4 17.6 
18.0 18.9 15.1 8.3 9.1 8.4 12.2 11.7 12.8 
15.3 11.3 12.4 5.7 1.7 5.813.0 7.7 13.6 
4.5 4.5 9.2 5.6 5.6 13.3 10.6 9.2 18.7 
4.6 6.0 2.6 1.0 2.4 2.0 4.5 4.6 6.0 
5.4 2.0 3.4 2.0 2.9 8.9 4.2 10.4 
5.4 6.010.1 7.8 8.1,15.4 7.4 6.715.5 
8.1 10.2 6.1 5.8 7.9 6.8 4.0 4.8 5.5 
7.8 5.1 5.8 5.7 2.9 6.6 7.3 3.2 8.3 

12.1 13.4 16.8 8.5 9.7 16.1 13.9 13.8 22.0 
16.5 19.3 14.5 8.2 10.9 9.2 12.2 13.6 13.7 
15.9 13.9 13.9 7.8 5.7 8.7 15.2 11.8 16.6 
12.3 12.8 20.9 13.4 13.8 24.9 16.9 16.0 28.9 
9.4 11.3 11.3 5.8 7.7 10.6 7.8 8.413.2 
5.7 2.8 7.5 2.3 7.1 7.7 3.5 13.0 

13.7 14.822.2 16.0 27.5 14.1 13.926.2 
13.3 15.9 15.2 11.0 13.5 15.8 7.7 8.9 13.0 
8.2 5.9 10.0 6.0 3.7 10.8 6.1 2.5 11.4 

17.2 18.925.7 13.5 15.2 25.0 17.4 17.929.5 
18.421.620.2 10.0 13.2 14.9 12.5 14.4 17.9 
12.8 11.2 14.6 4.6 3.0 9.4 10.5 7.6 15.9 
7.9 6.9 13.5 9.4 8.3 17.9 16.4 14.025.4 
8.3 8.8 7.2 5.1 5.5 7.0 10.6 9.7 13.0 
6.3 1.9 5.2 3.3 5.1 12.2 6.5 14.6 

10.3 9.9 15.9 13.0 12.6 21.5 14.7 12.9 23.7 
13.4 14.5 12.3 11.4 12.5 13.3 11.7 11.4 14.1 
10.5 6.8 9.4 8.7 4.9 10.6 12.4 7.3 14.7 
15.2 15.5 20.8 12.0 12.2 20.5 19.4 18.3 28.4 
20.3 22.0 19.2 12.4 14.0 14.2 18.4 18.8 20.8 
17.1 14.1 16.0 9.4 6.2 11.2 18.8 14.421.2 
13.8 14.720.3 16.7 17.626.223.723.3 33.7 
11.5 13.8 11.3 9.7 12.0 12.5 15.3 16.3 18.6 
9.9 7.4 9.6 B.3 5.7 11.0 17.3 13.5 20.5 

12.5 14.0 18.9 16.7 18.1 26.1 18.4 18.5 28.3 
12.8 15.8 12.6 12.3 15.3 15.1 12.6 14.2 15.9 
10.0 B.2 9.8 9.7 7.8 12.4 13.4 10.2 16.6 
18.921.125.4 17.2 19.3 26.624.625.5 34.6 
21.1 24.7 20.9 14.6 18.2 17.4 20.7 23.0 24.0 
18.0 16.8 17.7 11.7 10.4 14.4 21.1 18.6 24.4 
24.5 25.8 34.B 27.3 28.6 40.6 32.9 32.946.7 
18.221.021.9 16.4 19.2 23.0 20.5 22.0 27.7 
12.8 10.8 16.5 11.2 9.1 17.8 18.7 15.425.9 
24.5 26.5 34.9 2B.7 30.6 42.0 28.9 29.6 42.7 
20.8 24.3 24.5 20.3 23.7 26.9 19.1 21.3 26.3 
14.1 12.8 17.7 13.7 12.3 20.3 16.0 13.3 23.1 
27.029.7 37.425.227.838.5 31.232..'; 45.0 
24.B 29.0 28.5 18.3 22.4 25.0 22.9 25.7 30.1 
17.7 17.0 21.3 11.3 10.6 17.9 19.3 17.326.4 
15.6 15.5 23.0 19.6 19.5 30.0 23.7 22.2 34.5 
10.9 12.3 11.6 10.3 11.6 14.0 12.9 12.9 17.1 
9.4 5.9 10.1 9.0 5.4 12.6 15.0 10.2 19.1 

17.2 17.7 24.622.5 23.032.821.2 20.432.1 
15.3 17.3 IS.0 15.9 17.9 19.6 13.2 13.9 17.4 
12.8 10.0 13.5 13.6 10.7 17.3 14.3 10.2 18.5 
L3.2 24.4 30.6 22.5 23.6 32.9 27.0 26.8 37.9 
23.4 26.0 24.1 18.0 20.6 21.7 21.1 22.4 25.3 
20.7 18.5 21.4 15.5 13.3 19.2 22.0 18.5 26.1 
24.6 26.4 32.9 30.1 31.8 41.3 34.2 34.645.9 
16.5 19.7 18.1 17.3 20.5 21.9 20.0 21.9 25.0 
16.0 14.4 17.6 17.0 15.421.5 23.1 20.228.1 
23.325.7 31.630.1 32.541.328.829.940.6 
17.9 21.8 19.5 20.023.824.5 17.3 19.922.4 
16.3 15.4 17.9 18.6 17.6 23.1 19.3 17.0 24.4 
30.3 33.3 38.5 31.1 34.1 42.3 35.637.347.3 
26.6 31.1 28.222.727.227.325.829.030.9 
24.724.426.321.020.7 25.5 27.5 25.9 32.6 
34.4 36.7 46.5 39.942.1 55.0 42.5 43.4 58.1 
24.2 27.9 29.7 25.0 28.733.426.228.635.1 
19.3 18.2 24.8 20.3 19.1 28.7 24.9 22.5 33.8 
35.238.147.341.944.757.039.240.7 54.8 
26.8 31.2 32.3 28.9 33.2 37.3 24.7 27.7 33.7 
21.621.1 27.023.823.3 32.2 23.1 21.3 32.0 
38.742.3 50.939.543.054.642.644.858.2 
33.0 38.0 38.4 29.1 34.037.530.7 34.4 39.6 
26.3 26.5 31.7 22.622.731.027.626.5 36.S 
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TABLE F-IO. AVElIAGE roIAL DELAY ON TIlE INl!OIJNIl AP~CH (SECO!I!lS/VEHICLE) FOR GEOMETRY 6*4 

V-2 V-I CY GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 SO 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 !i00 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MINOR 

LEFT nJRNS 
LOW LEVEL HEDIllK LEVEL HIGH LEVEL 

TROClCS TRUCKS TRUCKS 
LOW MEO HIGI! LOW HED HIGH LOW HED HIGI! 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

10.8 12.3 9.3 10.6 12.8 10.7 10.0 13.0 11.7 
14.1 16.5 14.614.6 17.8 16.6 16.820.820.4 
7.5 10.9 9.9 11.6 15.8 15.7 19.5 24.5 25.1 

11.1 10.8 12.3 10.9 11.3 13.6 10.3 11.5 14.6 
14.9 15.5 18.0 15.4 16.8 20.1 17.6 19.8 23.9 
11.5 13.1 16.6 15.7 18.0 22.3 23.5 26.7 31.8 
17.1 17.1 12.9 16.8 17.7 14.2 16.2 17.9 15.2 
18.0 19.1 15.8 18.5 20.4 17.9 20.7 23.4 21.7 
16.4 18.5 16.2 20.6 23.4 21.9 28.5 32.1 31.4 
12.4 13.6 10.5 12.7 14.7 12.4 14.6 17.5 15.9 
17.3 19.6 17.4 18.4 21.4 20.1 23.1 26.926.4 
11.5 14.7 13.5 16.220.2 19.9 26.631.431.9 
14.2 13.7 15.0 14.5 14.8 16.9 16.5 17.5 20.4 
19.2 19.621.920.221.424.524.927.030.8 
17.3 18.722.022.024.228.3 32.435.440.3 
17.617.5 13.1 17.9 18.6 14.9 19.9 21.4 18.5 
21.1 22.0 18.622.223.921.226.929.4 27.5 
19.821.7 19.224.527.225.5 34.9 38.4 37.5 
11.1 14.7 14.0 14.6 19.0 19.1 21.726.927.8 
17.722.322.521.927.328.431.838.039.8 
25.3 30.9 32.1 33.239.641.648.855.958.7 
16.2 18.0 21.7 19.7 22.3 26.7 26.8 30.2 35.4 
22.925.7 30.327.1 30.7 36.1 37.041.347.6 
35.4 39.1 44.843.347.854.3 58.864.2 71.4 
18.2 20.4 18.3 21.7 24.7 23.4 28.8 32.6 32.1 
23.9 27.1 26.0 28.1 32.2 31.8 313.0 42.13 43.3 
37.341.541.445.250.250.960.766.6613.0 
9.3 11.1 10.8 10.13 13.4 13.9 12.0 15.4 16.7 

12.4 15.2 15.9 14.7 113.2 19.7 18.6 23.0 25.2 
9.5 13.3 14.9 15.4 20.0 22.4 25.1 30.4 33.7 

10.7 10.7 14.8 12.2 13.0 17.9 13.4 15.0 20.7 
13.7 14.7 19.8 16.0 17.7 23.6 19.9 22.5 29.1 
14.5 16.4 22.5 20.4 23.2 30.0 30.1 33.641.3 
16.6 17.0 15.3 113.0 19.3 18.4 19.221.321.2 
17.8 19.2 18.5 20.1 22.3 22.4 24.0 27.0 H.9 
19.0 21.4 21.7 25.0 28.1 29.2 34.638.640.5 
11.6 13.2 12.1 13.6 16.0 16.3 17.3 20.5 21.6 
16.13 19.4 19.9 19.6 23.0 24.2 26.1 30.2 32.3 
16.9 20.5 22.0 23.4 27.8 30.0 35.640.743.8 
15.215.0 18.9 17.2 17.822.521.022.327.9 
20.4 21.2 26.1 23.2 24.8 30.5 29.7 32.0 38.5 
25.1 26.9 32.8 31.6 34.240.943.847.1 54.6 
18.8 19.1 17.2 20.921.920.9 24.6 26.4 26.2 
22.13 24.0 23.125.627.627.532.034.13 35.6 
28.3 30.5 30.6 34.7 37.7 38.7 46.950.752.4 
14.5 18.5 20.3 19.824.5 27.2 213.6 34.2 37.6 
22.13 27.7 30.5 28.8 34.5 38.1 40.446.951.3 
35.741.6 45.4 45.3 52.0 56.7 62.7 70.1 75.6 
20.022.1 213.425.2 28.2 35.2 34.1 37.13 4'>'7 
28.6 31.7 39.0 34.5 38.5 46.5 46.2 50.9 59.7 
46.5 50.6 58.9 56.2 61.1 70.1 73.5 79.2 89.0 
23.4 26.0 26.5 28.6 32.0 33.3 37.5 41.7 43.13 
31.635.2 36.7 37.641.944.249.2 54.457.5 
50.555.057.560.1 65.5 68.7 77.4 83.6 137.7 
10.5 10.7 11.1 10.211.212.4 9.7 11.513.4 
13.8 14.9 16.3 14.3 16.2 18.4 16.5 19.2 22.2 
16.6 18.7 21.1 20.823.726.828.7 32.4 36.3 
11.3 9.7 14.5 11.0 10.2 15.8 10.5 10.4 16.8 
14.5 13.8 19.6 14.9 15.1 21.7 17.1 18.1 25.5 
21.6 21.9 28.7 25.7 26.9 34.4 33.6 35.5 43.9 
15.3 14.1 13.1 15.0 14.6 14.5 14.4 14.9 15.5 
16.8 16.6 16.6 17.3 17.9 18.7 19.5 20.9 22.5 
24.5 25.3 26.3 28.7 30.3 32.1 36.6 39.0 41.6 
14.0 14.0 14.2 14.3 15.0 16.0 16.2 17.13 19.6 
20.5 21.5 22.7 21.6 23.3 25.326.328.831.6 
25.927.9 30.0 30.6 33.4 36.3 41.0 44.6 48.3 
15.8 14.0 18.6 16.1 15.1 20.5 113.1 17.924,1 
22.621.827.423.623.630.028.329.136.3 
32.732.8 39.4 37.4 38.445.7 47.S 49.6 57.7 
18.6 17.2 16.1 18.8 18.3 17.920.821.021.5 
24.5 24.2 24.0 25.6 26.0 26.6 30.3 31.5 32.9 
35.4 36.0 36.13 40.1 41.5 43.1 50.5 52.7 55.1 
21.1 23.5 26.0 24.6 27.7 31.1 31.735.639.8 
27.2 30.5 34.1 31.4 35.6 39.941.346.2 51.3 
45.6 49.9 54.4 53.5 58.6 63.9 69.1 75.0 81.1 
24.224.831.827.7 29.0 36.6 34.8 36.9 45.5 
31.833.341.> 36.0 38.4 47.1 45.949.058.6 
53.8 56.3 65.2 61.7 65.0 74.7 77.2 SI.3 91.9 
26.427.528.729.931.733.737.039.642.4 
31.6 33.6 35.8 35.8 38.6 41.6 45.7 49.2 53.0 
56.4 59.4 62.5 64.3 613.1 72.0 79.9 84.4 89.2 

MAJOR 

LEFT TURNS 
LOW LEVEL HEDIllK LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS 
LOW MEO HIGH LOW MEO HIGH LOW !!EO HIGI! 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

2.0 1.1 7.3 2.7 1.8 11.0 12.4 10.221.2 
1.3 1.9 5.6 4.9 7.8 

.3 8.2 2.7 10.3 
6.9 6.7 12.2 8.9 13.6 17.2 13.2 11.7 22.0 
8.2 9.5 6.9 5.6 6.8 7.2 8.5 8.4 10.6 
7.0 3.4 5.6 4.5 .9 6.1 10.8 5.9 12.9 

10.6 11.1 15.9 6.7 7.1 15.0 16.8 15.925.6 
14.7 16.613.3 6.0 7.9 7.614.7 15.3 16.8 
12.2 9.3 10.8 3.7 .8 5.3 15.8 11.6 17.9 
5.1 6.2 11.3 7.3 8.3 16.5 17.0 16.7 26.7 
1.2 3.8.8 1.3 1.3 7.1 8.3 10.1 
2.4 .1 1.9.1 2.5 11.8 8.1 14.7 
6.9 8.6 13.1 10.4 12.0 19.5 14.7 15.1 24.4 
5.7 8.9 5.2 4.5 7.6 7.0 7.5 9.3 10.5 
5.7 4.1 5.2 4.7 3.0 7.1 11.1 8.1 14.0 

12.7 15.0 18.9 10.2 12.5 19.3 20.3 21.3 30.0 
13.2 17.0 12.7 6.0 9.8 8.5 14.8 17.2 17.8 
12.9 11.9 12.4 5.9 4.8 8.3 18.0 15.7 21.0 
11.6 13.2 21.7 13.8 15.3 26.9 22.0 22.2 35.6 
4.8 7.8 8.2 2.3 5.3 8.7 9.1 10.8 16.0 
1.4 4.7 5.4 9.3 6.1 16.1 

13.9 16.0 23.9 17.3 19.430.3 20.2 21.1 33.8 
9.6 13.3 13.0 13.4 12.0 14.7 9.9 12.2 16.8 
4.7 3.6 8.1 3.7 2.4 10.0 8.6 6.1 15.4 

16.5 19.326.5 13.9 16.7 27.0 22.6 24.1 36.2 
13.8 113.1 17.2 6.6 10.8 12.9 13.8 16.820.7 
13.5 8.0 11.8 1.4 .13 7.8 12.1 10.2 19.0 
9.6 9.6 16.7 12.1 12.1 22.2 23.9 22.6 34.5 
6.0 7.6 6.5 3.9 5.4 7.3 14.3 14.4 18.2 
4.3 1.0 4.7 2.4 5.7 16.1 11.5 20.0 

12.6 13.5 19.9 16.6 17.3 26.1 23.1 22.4 33.7 
12.0 14.2 12.5 11.2 13.3 14.6 16.2 17.020.1 
9.4 6.8 9.13 13.7 6.0 12.1 17.2 13.221.0 

16.13 18.223.9 14.1 16.0 24.8 26.9 26.9 37.5 
113.0 20.6 18.5 11.2 14.0 14.6 22.0 23.5 25.9 
15.2 13.2 15.6 13.5 6.4 11.9 22.7 19.4 26.6 
15.5 17.423.5 19.5 21.4 30.5 31.3 31.942.8 
9.2 12.7 10.6 8.6 12.0 12.9 19.0 21.1 23.13 
1.9 6.5 9.2 7.4 6.0 11.7 21.2 IS.5 26.0 

15.1 17.7 23.0 20.3 22.9 31.3 26.8 28.1 38.3 
U.S 15.6 12.8 12.1 16.1 16.4 17.2 19.921.9 
9.0 13.2 10.2 9.1 8.9 14.0 18.2 16.1 23.0 

20.6 23.9 28.6 19.9 23.1 30.9 32.2 34.1 43.6 
113.923.620.2 13.5 18.2 17.824.3 27.7 29.1 
16.0 15.9 17.3 10.8 10.7 15.1 25.1 23.6 29.8 
24.S 27.3 36.7 28.8 31.2 43.7 39.2 40.2 54.5 
14.7 113.6 19.9 14.0 17.13 22.1 22.925.5 31.6 
9.6 S.7 14.8 9.1 S.1 17.2 21.4 19.1 30.0 

25.828.937.731.1 34.145.936.137.851.4 
18.2 22.8 23.4 113.8 23.3 27.0 22.4 25.6 31.1 
11.8 11.5 16.9 12.5 12.220.6 19.5 17.928.2 
27.431.239.326.730.441.5 37.5 39.9 52.8 
21.3 26.5 26.5 15.9 21.1 24.1 25.3 29.1 33.9 
14.4 14.13 19.6 9.2 9.5 17.3 22.0 21.0 30.6 
20.721.7 29.6 25.9 26.8 37.7 34.7 34.3 47.1 
12.2 14.6 14.4 12.7 15.0 17.920.021.1 25.7 
10.9 S.5 13.1 11.6 9.1 16.S 22.4 18.6 28.1 
23.2 24.8 32.1 29.7 31.2 41.5 33.1 33.445.5 
17.4 20.5 19.7 19.222.224.4 21.3 23.0 27.0 
15.3 13.5 17.5 17.2 15.4 22.3 22.6 19.5 28.3 
28.330.6 37.228.831.040.638.038.9 50.4 
24.6 28.3 26.8 20.4 24.1 25.6 213.2 30.6 33.9 
22.221.1 24.4 18.2 17.023.3 29.4 27.0 35.1 
29.8 32.6 39.6 36.4 39.2 49.2 45.3 46.8 58.5 
17.822.1 20.9 19.7 24.0 25.8 27.1 30.1 33.7 
17.6 17.1 20.6 19.7 19.1 25.7 30.528.7 37.1 
29.4 32.9 39.2 37.340.7 50.040.843.054.1 
20.1 25.0 23.2 23.3 28.2 29.4 25.429.032.0 
113.818.921.922.222.3213.227.726.5 34.2 
35.439.645.237.441.4 SO.1 46.6 49.4 59.9 
27.933.531.025.1 30.731.233.037.3 39.6 
26.327.1 29.4 23.724.4 29.7 35.0 34.4 41.5 
38.341.652.044.948.261.552.3 54.269.4 
24.2 29.0 31.2 26.1 30.9 36.1 32.1 35.5 42.5 
19.6 19.6 26.6 21.7 21.6 31.6 31.1 29.741.5 
40.044.053.647.851.764.4 49.9 52.567.0 
27.733.234.7 30.9 36.340.831.5 35.642.0 
22.8 23.4 29.7 26.1 26.7 36.0 30.2 29.5 40.6 
42.647.3 56.3 44.5 49.1 61.1 n.' 55.669.5 
33.0 39.1 40.0 30.2 36.240.1 36.641.1 47.0 
26.627.9 33.624.0 25.2 33.9 33.8 33.7 44.2 



TABLE F-lI!:. AVERAGE TarAL DELAY ON mE lNBOUIID APPROACH (SECONDS/VEHIClE) FOR GEOHKl'RY 7*4 

V-2 V-I CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 J2 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MIlIJIl STREET KAJOR STREET 

lEFT TURNS Ll!FT TURNS 
LCN lEVEL HEDIUH LEVEL HIGH lEVEL LCN LEVEL HEDIUH Ll!VEL HIGH Ll!VEL 

TRUCKS TRUCKS TRUCKS 
LCN HEll HIGH LCN HED HIGH LCN HEll HIGH 

~ ~ lli ~ ~ ~ ~ ~ ~ 

6.1 6.9 3.5 5.7 7.4 4.7 5.1 7.6 5.7 
8.2 10.1 7.6 8.611.3 9.6 10.8 14.2 13.3 
3.7 6.6 5.1 7.8 1l.5 10.7 15.620.1 20.1 

1l.0 10.1 11.1 10.7 10.6 12.3 10.1 10.7 13.3 
13.7 13.8 15.7 14.1 15.0 17.7 16.2 17.921.4 
12.4 13.5 16.4 16.5 18.422.1 24.3 27.0 31.5 
16.816.3 1l.5 16.5 16.8 12.8 15.8 17.0 13.7 
16.7 17.2 13.4 17.1 18.4 15.4 19.2 21.3 19.1 
17.2 18.7 15.821.3 23.6 21.5 29.1 32.230.9 
7.5 8.2 4.6 7.7 9.2 6.4 9.6 1l.9 9.8 

11.4 13.0 10.4 12.3 14.8 12.9 17.020.2 19.2 
7.6 10.3 8.6 12.3 15.7 14.9 22.6 26.9 26.8 

14.0 12.9 13.7 14.3 14.0 15.5 16.1 16.6 19.0 
17.9 17.8 19.5 18.9 19.522.123.525.028.3 
18.1 19.0 21.7 22.8 24.4 28.0 33.1 35.6 39.9 
17.3 16.6 11.6 17.5 17.6 13.4 19.4 20.3 16.9 
19.720.0 16.0 20.7 21.8 18.625.327.224.8 
20.521.8 18.7 25.1 27.2 25.0 35.5 38.4 36.9 
4.3 7.4 6.1 7.7 1l.6 ILl 14.8 19.4 19.7 
9.8 13.9 13.6 14.0 18.8 19.3 23.8 29.4 30.7 

19.5 24.5 25.2 27.4 33.2 34.6 42.8 49.5 51.7 
14.1 15.3 18.5 17.5 19.5 23.5 24.5 27.4 32.1 
19.621.926.023.826.8 31.7 33.6 37.443.1 
34.337.5 42.642.146.1 52.057.662.469.1 
15.9 17.6 15.0 19.3 21.820.026.329.628.6 
20.523.221.624.728.227.334.5 38.7 38.7 
36.039.739.043.948.348.459.364.665.5 
5.5 6.8 5.9 7.0 9.0 8.9 8.1 10.9 11.6 
7.5 9.7 9.9 9.7 12.7 13.6 13.6 17.4 19.1 
6.8 9.9 11.0 12.6 16.6 18.5 22.2 27.0 29.6 

11.6 11.0 14.6 13.0 13.2 17.6 14.1 15.220.3 
13.5 13.9 18.5 15.7 16.922.2 19.521.5 27.7 
16.4 17.8 23.4 22.3 24.5 30.8 31.9 34.842.0 
17.3 17.2 14.9 18.7 19.4 18.0 19.821.3 20.7 
17.4 18.3 17.1 19.621.320.823.525.926.3 
20.8 22.6 22.4 26.6 29.3 29.8 36.2 39.6 41.0 

7.7 8.7 7.7 9.7 11.5 11.2 13.3 15.9 16.5 
11.813.8 13.8 14.5 17.3 18.1 20.924.5 26.1 
14.1 17.1 18.0 20.5 24.3 26.0 32.6 37.2 39.7 
16.0 15.2 18.6 18.0 18.0 22.2 21.6 22.4 27.4 
20.1 20.3 24.7 22.8 23.S 29.0 29.2 31.0 37.0 
27.0 28.2 33.5 33.4 35.4 41.5 45.5 48.3 55.2 
19.5 19.2 16.821.421.920.3 25.1 26.425.6 
22.3 22.9 21.5 25.0 26.5 25.9 31.4 33.7 33.8 
29.9 31.6 31.1 36.3 38.8 39.1 48.4 51.7 52.8 
8.7 12.1 13.4 13.9 18.1 20.2 22.7 27.7 30.6 

15.8 20.2 22.5 21.8 26.9 30.0 33.3 39.3 43.2 
30.9 36.2 39.5 40.5 46.6 50.7 57.7 64.7 69.5 
18.8 20.4 26.2 24.0 26.4 32.9 32.8 36.0 43.3 
26.328.9 35.6 32.2 35.643.143.847.9 56.3 
46.450.057.7 56.060.468.9 73.2 78.487.7 
22.1 24.1 24.1 27.2 30.1 30.9 36.0 39.7 41.2 
29.2 32.2 33.2 35.1 38.9 40.7 46.6 51.3 53.8 
50.254.256.1 59.864.667.3 77.082.686.1 
7.6 7.2 7.1 7.3 7.7 8.3 6.6 7.9 9.3 
9.8 10.4 11.2 10.2 11.6 13.2 12.3 14.5 16.9 

14.7 16.3 18.1 18.8 21.2 23.8 26.6 29.8 33.2 
13.1 10.9 15.2 12.7 11.4 16.4 12.1 11.5 17.4 
15.1 13.9 19.2 15.5 15.1 21.2 17.7 18.1 24.9 
24.424.2 30.4 28.5 29.036.1 36.3 37.7 45.5 
16.9 15.2 13.7 16.5 15.6 14.9 15.9 15.8 15.9 
17.3 16.6 16.0 17.7 17.8 18.0 19.820.721.8 
27.2 27.4 27.9 31.3 32.3 33.6 39.1 40.9 43.0 
11.0 10.4 10.1 11.2 11.4 11.9 13.1 14.1 15.3 
16.4 16.8 17.5 17.4 18.620.022.024.026.3 
23.925.326.928.630.833.2 38.941.945.1 
17.5 15.1 19.2 17.7 16.2 21.0 19.6 18.824.5 
23.1 21.8 26.8 24.1 23.5 29.4 28.8 29.0 35.6 
35.435.041.040.040.447.350.451.6 59.2 
20.1 18.2 16.5 20.3 19.2 18.3 22.2 21.9 21.8 
25.0 24.0 23.3 25.9 25.8 25.9 30.6 31.2 32.1 
38.0 38.0 38.3 42.6 43.5 44.5 52.9 54.6 56.5 
16.2 18.0 20.0 19.6 22.2 25.0 26.6 30.0 33.6 
21.224.026.925.328.932.735.1 39.544.1 
41.7 45.5 49.4 49.5 54.1 58.9 65.0 70.4 75.9 
24.024.0 30.4 27.4 28.2 35.434.436.044.0 
30.431.4 38.9 34.6 36.444.644.447.056.0 
54.5 56.5 64.9 62.465.1 74.377.981.491.4 
26.026.5 27.2 29.4 30.7 32.1 36.5 38.540.8 
30.131.5 33.1 34.2 36.438.944.047.050.3 
57.059.462.1 64.868.1 71.580.384.388.6 

TRUCKS TRUCKS TRUCKS 
LCN HED HIGH LCN lIED HIGH LCN lIED HIGH 

~ ~ lli ~ ~ ~ ~ ~ ~ 

12.2 7.0 12.7 9.1 3.9 12.6 14.9 8.4 18.9 
16.4 12.7 10.3 8.6 4.9 5.5 13.0 8.0 10.4 
17.1 8.6 11.0 9.5 1.0 6.3 17.3 7.5 14.7 
15.9 11.4 16.4 14.1 9.5 17.6 14.6 8.7 18.6 
22.1 19.1 16.0 15.6 12.5 12.5 14.7 10.3 12.1 
22.6 14.7 16.5 16.3 8.4 13.1 18.8 9.6 lS.l 
18.4 14.6 19.0 10.7 6.7 14.2 16.9 11.7 21.0 
27.324.921.2 14.9 12.4 11.7 19.7 16.0 17.1 
26.6 19.4 20.5 14.3 7.1 11.2 22.6 14.1 19.9 
10.8 7.5 12.2 9.2 5.8 13.6 15.0 10.4 19.9 
11.7 10.0 6.5 5.5 3.6 3.2 9.9 6.8 8.2 
14.6 8.0 9.4 8.5 1.8 6.2 16.4 8.4 14.6 
11.4 8.8 12.8 11.0 8.3 15.4 11.5 7.6 16.5 
15.013.9 9.8 10.0 8.8 7.7 9.1 6.6 7.4 
16.8 10.8 11.5 11.9 5.9 9.6 14.5 7.2 12.7 
15.9 14.0 17.4 9.6 7.6 14.0 15.9 12.620.9 
21.3 20.8 16.1 10.3 9.8 8.1 15.2 13.4 13.5 
22.8 17.5 17.5 11.9 6.6 9.620.2 13.6 18.5 
12.7 10.0 18.1 11.1 8.3 19.4 15.5 11.424.3 
10.8 9.5 9.4 4.4 3.1 6.1 7.4 4.8 9.5 
9.1 3.0 7.7 2.9 4.5 9.3 1.9 11.4 

13.8 11.7 19.1 13.4 11.221.7 12.5 9.021.3 
14.4 13.7 13.0 9.3 8.6 10.9 7.0 5.0 9.1 
11.3 5.8 9.9 6.4 .8 7.9 7.4 .6 9.5 
15.2 13.7 20.5 8.8 7.3 17.1 13.7 10.922.5 
17.3 17.3 16.0 6.3 6.2 7.9 9.7 8.4 11.9 
13.8 9.0 12.4 2.9 4.5 9.8 3.6 11.9 
15.5 11.3 17.9 14.2 9.9 19.6 22.1 16.628.0 
16.8 14.0 12.5 10.9 8.0 9.5 17.4 13.2 16.5 
16.9 9.3 12.5 11.1 3.4 9.7 21.0 12.1 20.1 
17.6 14.0 19.9 17.6 13.922.920.2 15.226.0 
21.6 19.5 17.3 16.9 14.8 15.6 18.1 14.6 17.3 
20.8 13.8 16.4 16.3 9.2 14.9 20.8 12.5 20.0 
20.4 17.4 22.7 14.4 11.4 19.7 22.8 18.5 23.6 
26.4 24.9 22.1 15.8 14.2 14.4 22.7 19.9 21.9 
25.3 19.0 21.0 14.8 8.5 13.5 25.2 17.5 24.3 
16.9 14.520.1 17.1 14.723.325.021.3 31.7 
15.5 14.6 12.1 11.0 10.1 10.6 17.5 15.3 17.6 
15.9 10.2 12.5 11.6 5.8 11.1 21.6 14.521.6 
15.3 13.6 18.5 16.7 15.0 22.9 19.3 16.3 26.1 
16.5 16.3 13.1 13.3 13.0 12.9 14.5 13.0 14.6 
15.8 10.7 12.3 12.7 7.6 12.2 17.4 11.0 17.4 
19.6 18.6 22.9 15.1 14.021.3 23.5 21.1 30.2 
22.7 23.1 19.3 13.5 13.9 13.1 20.5 19.6 20.6 
21.6 17.2 18.2 12.6 8.2 12.1 23.0 17.3 23.0 
21.7 19.8 28.8 21.9 19.9 31.9 28.3 25.1 38.9 
16.4 16.0 16.8 11.9 11.4 15.3 16.9 15.2 20.9 
13.1 7.8 13.5 8.7 3.4 12.1 17.2 10.621.1 
21.5 20.2 28.6 22.9 21.6 33.0 24.1 21.5 34.7 
18.7 19.0 19.2 15.5 15.7 18.9 15.2 14.1 19.2 
14.0 9.5 14.5 11.0 6.3 14.3 14.1 8.2 18.0 
21.9 21.3 29.0 17.3 16.7 27.4 24.3 22.4 34.9 
20.6 21.5 21.1 11.4 12.2 14.8 16.9 16.5 20.9 
15.5 11.6 15.9 6.4 2.5 9.8 15.4 10.1 19.3 
21.2 17.8 25.3 22.5 19.1 29.627.5 22.835.1 
17.5 15.6 15.0 14.2 12.2 14.6 17.7 14.5 18.6 
18.0 11.3 15.5 14.8 8.1 15.3 21.8 13.7 22.7 
22.5 19.826.7 25.1 22.3 32.2 24.8 20.7 32.4 
21.6 20.3 19.0 19.5 18.2 19.9 17.7 15.1 18.7 
21.1 15.1 18.6 19.2 13.1 19.6 20.9 13.5 21.8 
26.4 24.4 30.6 23.0 20.9 30.1 28.5 25.0 36.1 
27.6 27.0 25.0 19.5 18.9 19.923.5 21.6 24.5 
26.921.5 24.4 19.0 13.5 19.426.4 19.7 27.4 
25.7 24.3 30.7 28.5 27.0 36.5 33.5 30.7 42.0 
18.5 18.5 16.9 16.7 16.6 18.0 20.2 18.922.1 
20.1 15.3 18.4 18.4 13.5 19.725.4 19.227.2 
24.1 23.3 29.2 28.2 27.3 36.2 27.9 25.7 36.4 
19.7 20.3 18.0 19.0 19.6 20.4 17.3 16.6 19.1 
20.1 16.0 18.5 19.7 15.5 21.0 21.4 15.8 23.2 
29.0 28.8 34.0 27.1 26.8 35.1 32.5 31.041.0 
26.3 27.6 24.6 19.7 20.9 21.0 23.7 23.7 25.6 
26.422.9 24.8 20.0 16.421.3 27.5 22.629.3 
29.7 28.7 38.6 32.4 31.4 44.3 36.0 33.7 48.4 
20.5 20.9 22.7 18.5 19.0 23.7 20.7 19.826.4 
17.6 13.3 19.8 15.9 11.521.021.4 15.7 27.1 
30.2 29.8 39.1 34.2 33.8 46.0 32.4 30.7 44.8 
22.7 23.9 25.0 22.1 23.2 27.3 18.9 18.7 24.6 
19.6 15.9 21.8 19.1 15.4 24.3 19.3 14.3 25.0 
31.6 32.040.5 29.7 29.941.6 33.7 32.7 46.1 
26.8 28.6 29.1 20.2 21.9 25.4 22.8 23.2 28.5 
22.2 19.2 24.4 15.7 12.6 20.9 21.7 17.427.4 

241 
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TAIlLE P-IP. AVI!R.I\GE rorAL DELAY ON T!II!. IlIBOOND Al'P\I.Gt\CR (S!CONDS/VI!HICLE) FOil. GEOMETRY 7*5 

V-2 V-I CY Gr 

lOO 300 50 27 
lOO lOO 50 25 
lOO loo 50 22 
300 loo 60 l3 
lOO loo 60 30 
lOO 300 60 27 
lOO 300 70 l8 
300 300 70 35 
lOO 300 10 II 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
lOO 450 60 24 
300 450 70 35 
100 450 70 II 
300 450 70 28 
300 600 60 27 
300 600 60 24 
lOO 600 60 21 
300 600 70 II 
300 600 70 28 
100 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 lOO 50 30 
450 300 50 27 
450 300 SO 25 
450 100 60 36 
450 300 60 33 
450 30060 30 
450 lOO 70 42 
450 lOO 70 38 
450 lOO 70 l5 
450 450 60 3l 
450 4S0 60 30 
4S0 450 60 27 
450 4;0 70 38 
450 450 70 l5 
4S0 450 70 II 
450 4S0 80 44 
450450 SO 40 
4S0 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
4S0 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 10 42 
600 300 70 38 
600 300 80 52 
600 1008048 
600 300 8044 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 SO 4S 
600 450 SO 44 
600 450 SO 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600600 80 44 
600600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

WOR STIl.U.T 

LEFT nooIS LEFT TUllNS 
Wi LI!VI!L MEDIUK LEVEL HIGH LEVEL Wi LI!VI!L ME!)IUK L!VI!L ilIGH Ll!VI!L 

TII.\D:S TII.\D:S 1'RUCKS 
Wi ME!) HIGH Wi MED HIGH Wi MED HIGli 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

18.0 18.3 14.3 11.8 12.9 9.7 5.3 7.2 4.8 
17.4 18.7 15.7 12.0 14.1 11.8 8.2 11.1 9.7 
6.9 9.2 1.2 5.2 8.3 1.0 1.1 11.0 10.5 

23.1 21.1 22.1 16.9 16.1 11.5 10.4 10.6 12.6 
23.022.624.017.6 11.920.1 13.9 15.0 18.0 
15.8 16.3 IB.7 14.0 15.1 18.5 16.0 18.1 22.0 
24.221.217.8 18.011.8 13.2 ll.5 12.1 8.3 
21.3 21.3 16.9 15.9 16.7 13.1 12.2 ll.7 10.9 
15.9 16.B 13.4 14.1 15.9 13.3 16.1 18.6 16.8 
11.818.0 13.8 12.213.2 9.8 8.2 10.0 7.4 
19.0 20.1 16.9 14.1 16.0 13.6 12.9 15.6 14.0 
9.3 11.4 9.2 8.1 11.0 9.5 12.5 16.2 15.6 

24.5 22.9 23.1 18.9 IS.1 19.1 14.9 14.9 16.7 
25.1 25.0 26.2 20.8 20.9 22.9 19.6 20.5 23.3 
19.9 20.3 22.4 18.7 19.8 22.8 23.2 25.1 28.9 
23.121.9 16.4 11.5 11.1 12.1 11.5 11.9 9.9 
22.822.6 18.0 11.9 18.5 14.1 16.7 18.1 15.1 
17.6 18.4 14.8 16.4 17.9 15.2 20.9 21.2 21.2 
11.1 13.8 12.0 8.8 12.1 11.1 10.0 14.1 11.9 
14.011.5 16.7 12.3 16.6 16.5 16.3 21.l 22.1 
11.722.222.3 19.7 25.0 25.9 29.4 35.4 37.1 
21.2 21.9 24.5 IS.7 20.2 23.6 19.9 22.2 26.4 
24.0 25.7 29.3 22.3 24.8 29.2 26.2 29.5 34.7 
32.7 35.3 39.9 34.6 38.1 43.4 44.3 43.5 54.7 
18.3 19.5 16.3 15.9 17.8 15.4 17.0 19.8 18.2 
20.222.120.1 18.521.420.022.426.225.6 
29.7 32.9 31.6 31.1 3S.6 35.241.3 46.1 46.4 
13.3 14.0 12.6 8.9 10.3 9.7 4.1 6.4 6.6 
12.5 14.2 13.S 8.9 11.3 11.1 6.9 10.1 11.l 
5.8 8.4 9.0 5.8 9.2 10.6 9.5 13.7 15.9 

19.5 18.4 21.4 15.1 14.1 18.6 10.3 10.8 15.4 
18.7 18.S 22.5 IS.0 IS.6 20.4 13.0 14.4 20.0 
15.6 16.5 21.4 15.6 17.223.019.321.828.3 
20.5 19.8 17.1 16.1 16.2 14.2 11.1 12.2 11.1 
17.9 18.216.5 14.215.3 14.4 12.l 14.1 14.0 
15.3 16.6 15.8 IS.3 17.4 17.4 19.021.922.1 
13.8 14.3 12.110.011.2 10.5 7.8 9.8 9.8 
15.2 16.7 16.1 12.1 14.4 14.6 12.6 15.7 16.1 
U.S 14.0 14.4 12.1 15.3 16.5 18.l 22.4 24.3 
22.321.023.8 18.4 17.921.5 16.2 16.520.9 
2l.7 23.4 27.2 20.5 21.025.621.1 22.4 27.8 
24.6 25.2 30.0 25.1 26.6 32.2 ll.4 33.6 40.0 
21.120.3 17.3 17.2 17.2 15.0 15.0 15.7 14.4 
21.221.3 19.4 18.1 19.0 17.8 18.620.3 19.9 
22.9 24.0 23.0 23.4 25.3 25.1 29.6 32.3 33.0 
11.5 14.3 15.1 10.8 14.4 16.0 13.1 18.2 20.5 
15.9 19.7 21.5 15.920.5 23.1 21.627.030.4 
24.929.7 32.5 28.1 34.3 37.840.146.550.8 
21.8 22.8 28.0 21.1 22.9 28.9 24.0 26.6 33.4 
26.5 28.5 34.1 26.5 29.4 36.3 32.2 35.9 43.6 
40.6 43.6 50.844.3 43.2 56.1 55.7 60.3 69.1 
20.321.821.3 19.621.922.1 22.625.126.7 
24.727.227.624.728.029.210.434.5 36.5 
39.743.244.643.447.749.954.859.962.9 
17.7 16.7 16.0 11.5 11.3 11.4 5.0 5.6 6.5 
17.1 17.2 17.4 11.6 12.5 13.6 7.9 9.611.4 
16.1 11.1 18.4 14.3 16.1 18.2 16.3 18.921.7 
23.320.624.1 17.1 15.2 19.7 10.6 9.5 14.8 
22.620.925.6 17.2 16.2 21.7 13.4 13.3 19.6 
25.925.1 30.8 24.1 24.1 30.626.1 26.9 34.2 
22.4 20.2 18.1 16.2 14.8 13.5 9.7 9.1 8.6 
20.1 18.8 17.7 14.7 14.2 13.9 10.911.2 11.7 
24.023.723.622.222.723.424.225.5 27.0 
19.4 18.3 17.4 13.8 13.5 13.4 9.8 10.3 11.0 
22.1 22.0 22.1 17.3 17.9 18.8 16.0 17.5 19.2 
23.724.625.622.524.126.027.029.432.1 
26.1 23.2 26.8 20.5 18.4 22.7 16.5 15.2 20.3 
29.1 27.1 31.7 24.2 23.0 28.4 23.0 22.6 28.7 
35.3 34.4 39.9 34.1 34.040.3 38.6 39.246.3 
24.0 21.6 19.4 18.4 16.7 15.3 14.4 13.6 12.9 
26.2 24.1 23.5 21.3 20.6 20.2 20.1 20.2 20.5 
33.2 32.1 32.4 32.0 32.3 32.8 36.5 37.6 38.9 
21.2 22.5 24.0 18.8 20.9 23.1 20.0 22.8 25.9 
23.5 25.7 28.2 21.8 24.8 28.1 25.7 29.6 33.6 
38.1 41.344.740.044.1 48.3 49.7 54.5 59.5 
29.228.7 34.626.727.033.127.9 29.0 36.5 
32.9 33.4 40.3 31.2 32.5 40.1 35.2 31.2 45.7 
51.1 52.5 60.3 53.0 55.3 63.9 62.7 65.7 75.1 
26.6 26.5 26.6 24.1 24.8 25.8 25.3 26.8 28.5 
27.928.829.926.227.929.8 30.1 32.635.3 
48.8 50.7 52.8 50.8 53.5 56.4 60.5 63.9 67.6 

TRUCKS TRUCKS TRUCKS 
Wi MED HIGH Wi ME!) HIGH Wi MED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

9.8 4.8 10.2 7.0 1.9 10.3 13.1 6.7 16.9 
16.3 12.8 10.0 8.9 5.2 5.5 13.5 8.6 10.7 
16.1 8.0 10.0 9.0 .6 5.6 17.1 7.4 14.2 
14.7 10.4 15.1 13.2 8.7 16.5 13.9 8.2 17.7 
23.3 20.4 17.0 17.0 14.1 13.7 16.4 12.1 13.5 
23.0 15.3 16.7 17.0 9.2 13.6 19.7 10.6 16.8 
18.5 14.8 18.8 10.9 7.2 14.3 17.5 12.421.3 
29.727.5 23.4 17.5 15.2 14.122.6 19.019.8 
28.3 21.221.9 16.2 9.1 12.824.7 16.3 21.9 
7.9 4.8 9.2 6.6 3.4 10.8 12.7 8.2 17.4 

11.3 9.6 5.8 5.2 3.5 2.8 9.9 6.9 8.0 
13.4 6.9 7.9 7.5 1.0 5.015.6 7.8 13.6 
9.7 7.3 11.0 9.6 7.1 13.8 10.4 6.6 15.1 

15.7 14.7 10.3 10.9 9.9 8.5 10.3 8.0 8.3 
16.7 10.9 11.3 12.1 6.2 9.6 14.9 7.8 12.9 
15.5 13.7 16.7 9.4 7.6 13.6 16.0 12.820.7 
23.222.9 17.812.5 12.1 10.0 17.6 15.9 15.6 
23.9 18.7 18.4 13.3 8.1 10.8 21.9 15.4 19.9 
9.4 6.8 14.6 8.0 5.3 16.1 12.7 8.7 21.3 
9.8 8.6 8.2 3.7 2.5 5.1 6.9 4.4 8.9 
7.4 1.4 5.8 1.5 2.8 8.1 .8 10.0 

11.7 9.7 16.8 11.5 9.5 19.6 10.8 7.5 19.4 
14.6 14.1 13.0 9.8 9.2 11.2 7.7 5.8 9.6 
10.7 5.4 9.2 6.1 .7 7.5 7.4 .7 9.3 
14.3 12.9 19.4 8.2 6.8 16.2 13.3 10.6 21.8 
18.818.9 17.2 8.0 8.0 9.4 11.6 10.4 13.6 
14.5 9.8 12.9 l.8 5.2 10.9 4.9 12.8 
12.9 8.8 15.0 U.9 7.7 17.020.0 14.625.6 
16.5 13.9 12.0 10.9 8.1 9.3 17.6 13.6 16.5 
15.8 8.4 11.3 10.3 2.8 8.7 20.5 11.7 19.4 
16.1 12.7 18.3 16.4 12.9 21.5 19.2 14.4 24.8 
22.5 20.5 18.0 18.1 16.1 16.5 19.5 16.2 18.5 
20.9 14.1 16.4 16.7 9.8 15.1 21.5 13.3 20.4 
20.2 17.3 22.3 14.4 11.5 19.523.0 18.928.7 
28.5 27.2 24.0 18.1 16.7 16.6 25.3 22.6 24.3 
26.720.522.1 16.4 10.2 14.827.1 19.526.0 
13.8 11.6 16.8 14.2 12.0 20.2 22.4 18.9 28.9 
14.7 14.0 1l.1 10.5 9.7 9.8 17.3 15.2 17.1 
14.4 8.9 10.7 10.4 4.7 9.6 20.6 13.6 20.4 
13.3 11.8 16.4 15.1 13.421.0 17.9 15.024.4 
17.0 16.9 13.3 14.0 13.8 13.3 15.5 14.0 15.3 
15.510.5 11.8 12.7 7.7 11.9 17.5 11.3 17.3 
18.9 18.0 21.9 14.7 13.720.623.321.029.8 
24.4 24.9 20.7 15.4 15.9 14.7 22.7 21.9 22.5 
22.5 18.2 18.8 13.7 9.4 13.0 24.4 18.8 24.2 
18.1 16.425.0 18.5 16.7 28.425.3 22.2 35.6 
15.1 14.9 15.4 10.9 10.5 14.1 16.2 14.6 19.9 
11.1 6.0 11.3 7.0 1.8 10.1 15.7 9.3 19.4 
19.1 18.0 26.0 20.8 19.6 30.6 22.2 19.7 32.5 
18.7 19.1 18.9 15.7 16.0 18.9 15.7 14.7 19.4 
13.3 8.8 13.5 10.4 5.9 13.6 13.8 8.0 17.5 
20.720.) 27.6 16.4 15.926.323.621.834.0 
21.822.822.0 12.8 13.8 16.0 18.6 18.3 22.3 
15.9 12.1 16.1 7.1 1.2 10.3 16.3 11.1 20.0 
17.1 13.921.0 18.7 15.4 25.6 23.9 19.3 31.3 
15.7 14.013.012.6 10.8 12.9 16.4 13.3 17.2 
15.5 8.9 12.7 12.6 5.9 12.8 19.8 11.920.5 
19.6 17.0 23.5 22.5 19.8 29.3 22.3 18.4 29.7 
21.0 19.9 18.l 19.2 18.019.4 17.6 15.2 18.4 
19.8 13.9 17.1 18.2 12.2 18.3 20.0 12.820.7 
24.722.8 28.6 21.6 19.6 28.5 27.2 24.0 34.6 
28.2 27.7 25.4 20.4 19.9 20.6 24.6 22.8 25.3 
26.821.524.0 19.1 13.8 19.3 26.820.227.5 
21.1 19.825.924.222.8 32.0 29.4 26.8 37.7 
16.3 16.4 14.4 14.7 14.7 15.8 18.5 17.320.1 
17.1 12.4 15.2 15.6 10.9 16.7 22.9 16.9 24.5 
20.8 20.1 25.6 25.1 24.3 32.l~ 25.0 2).0 33.3 
18.6 19.4 16.7 18.2 19.0 19.3 16.7 16.2 18.4 
18.3 14.3 16.4 18.1 14.0 19.2 20.1 14.7 21.6 
26.8 26.8 31.6 25.1 25.0 32.9 30.8 29.5 39.1 
26.4 27.924.620.1 21.5 21.224.4 24.526.0 
25.822.423.9 19.6 16.2 20.7 27.4 22.6 28.9 
24.623.83).327.626.7 39.3 31.429.243.6 
17.7 18.4 19.7 16.1 16.621.0 IS.4 17.723.9 
14.1 10.0 16.1 12.6 8.4 17.6 18.4 12.923.9 
26.326.1 35.0 30.6 30.342.2 29.0 27.5 41.2 
21.222.5 23.2 20.8 22.0 25.8 17.9 17.8 23.3 
17.3 11.8 19.3 17.1 13.522.0 17.5 12.623.0 
29.029.437.727.327.6 38.9 31.5 30.6 43.7 
26.528.428.5 20.1 22.0 25.1 22.923.528.4 
21.1 18.2 23.1 14.9 11.9 19.9 21.1 16.9 26.6 



TABLE F-IG. AVERAGE TOTAL DELAY ON mE INBOUND APPROACH (SECONr6/VEHICLE) FOR GEOMIITRY 6*6 

INTERSECTION 

ENVIRONHEKr 

V-2 V-I CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 )) 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
000 600 90 40 

STREET MAJOR STREET 

LEFT TURNS LEFT TURNS 
lEVEL MEDIUM LEVEL HIGH LEVEL LEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
IDol MED HIGH IDol MED HIGH IDol MED HIGH IDol HED HIGH IDol MED HIGH IDol MED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

19.920.6 14.8 19.6 21.0 16.0 15.1 17.3 13.1 
21.7 23.3 18.5 22.0 24.5 20.420.3 23.5 20.3 
10.0 12.6 8.8 14.1 17.5 14.4 18.022.2 19.9 
15.3 14.2 12.8 14.9 14.6 14.0 10.4 10.9 11.1 
17.517.4 16.9 17.9 18.5 18.9 16.2 17.618.8 
9.1 9.9 10.5 13.1 14.7 16.1 17.1 19.5 21.7 

23.1 22.4 15.2 22.7 22.8 16.4 18.2 19.1 13.5 
22.5 22.8 16.6 22.9 24.0 18.6 21.2 23.0 18.4 
15.9 17.2 11.9 19.922.0 17.623.926.823.1 
19.4 19.9 13.9 19.6 20.9 15.6 17.6 19.7 15.3 
22.924.3 19.323.826.021.824.627.624.2 
12.0 14.4 10.4 16.6 19.8 16.623.1 27.1 24.6 
16.3 15.0 13.4 16.5 16.0 15.2 14.5 14.8 14.8 
19.8 19.4 18.820.721.121.321.522.723.7 
12.9 13.5 13.9 17.5 18.920.1 23.926.228.1 
21.620.7 13.4 21.8 21.7 13.1 19.820.5 14.7 
23.623.7 17.324.525.4 19.825.327.022.2 
17.2 18.3 12.921.823.7 19.1 28.3 31.027.2 
14.6 17.5 13.8 18.0 21.6 18.721.225.623.5 
19.723.5 20.823.828.426.529.7 35.1 34.0 
22.227.025.3 30.0 35.6 34.7 41.7 48.047.9 
14.7 15.8 16.5 18.1 19.9 21.5 21.3 23.9 26.3 
19.921.923.724.026.829.329.933.5 36.9 
27.3 30.3 33.1 35.1 38.942.446.851.355.7 
18.6 20.1 15.1 21.9 24.2 20.0 25.1 28.2 24.8 
22.825.321.226.930.1 26.9 32.8 36.9 34.4 
31.1 34.6 31.5 38.943.240.950.6 55.6 54.1 
15.0 15.9 12.7 16.3 18.1 15.7 13.6 16.2 14.5 
16.5 18.5 16.3 18.621.420.018.722.221.6 
8.6 11.5 10.3 14.4 18.1 17.7 20.1 24.625.0 

11.4 10.6 11.8 12.8 12.7 14.7 10.0 10.8 13.6 
12.9 13.0 15.2 15.0 15.9 18.9 15.0 16.8 20.5 
8.6 9.8 13.0 14.4 16.420.320.222.927.6 

19.1 18.7 14.220.5 20.9 17.1 17.7 19.0 16.0 
18.8 19.4 15.9 20.9 22.4 19.6 21.0 23.2 21.2 
15.0 16.6 14.0 20.8 23.2 21.4 26.5 29.7 28.7 
15.1 15.9 12.5 17.1 18.7 16.1 16.9 19.3 17.4 
18.820.6 18.221.5 24.1 22.5 24.1 27.426.6 
14.0 16.7 15.3 20.3 23.9 23.2 28.6 32.9 33.1 
13.8 12.8 13.8 15.7 15.5 17.3 15.5 16.1 18.7 
17.5 17.5 19.3 20.220.923.722.724.327.9 
17.2 18.221.223.625.329.1 31.834.438.9 
19.3 18.8 14.021.221.5 17.5 21.022.1 18.9 
21.722.2 18.424.425.622.626.929.026.8 
22.2 23.6 20.8 28.6 30.8 28.8 36.8 39.8 38.6 
14.5 17.7 16.7 19.7 23.623.424.629.3 29.9 
21.2 25.425.3 27.1 32.032.8 34.840.5 42.1 
29.1 34.3 35.2 38.7 44.6 46.3 52.1 58.861.3 
15.0 16.4 19.8 20.1 22.3 26.5 25.1 28.0 33.0 
22.124.428.827.931.1 36.235.6 39.645.5 
35.038.343.744.648.7 54.8 58.0 62.9 69.8 
20.3 22.1 19.7 25.4 28.0 26.4 30.4 33.8 33.0 
27.029.828.4 32.8 36.4 35.840.544.945.1 
40.844.644.250.454.955.363.869.1 70.3 
17.0 16.4 13.8 16.6 16.8 15.012.1 13.1 12.1 
18.7 19.1 17.5 19.1 20.2 19.5 17.3 19.3 19.4 
16.5 17.9 17.320.522.722.924.527.528.5 
12.8 10.4 12.3 12.4 10.8 13.5 7.9 7.1 10.6 
14.4 13.0 15.9 14.8 14.2 17.8 13.1 13.2 17.7 
16.5 16.1 19.920.5 20.925.6 24.5 25.7 31.1 
18.6 16.7 12.8 18.3 17.1 14.0 13.8 13.4 11.1 
18.617.7 14.8 19.0 18.8 16.7 17.3 17.9 16.6 
21.4 21.4 19.5 25.4 26.2 25.1 29.4 31.0 30.6 
18.4 17.6 14.9 18.5 18.6 16.6 16.6 17.4 16.3 
23.4 23.6 21.9 24.3 25.3 24.4 25.1 26.9 26.7 
23.724.924.228.3 30.3 30.4 34.8 37.6 38.4 
15.3 12.7 14.4 15.4 13.7 16.2 13.5 12.5 15.8 
20.5 18.9 21.6 21.4 20.6 24.1 22.2 22.2 26.5 
25.625.028.6 30.2 30.4 34.8 36.7 37.642.9 
19.9 17.8 13.720.0 18.7 15.5 18.1 17.5 15.1 
24.3 23.2 20.1 25.3 24.9 22.6 26.0 26.5 25.0 
30.230.027.9 34.8 35.4 34.1 41.3 42.7 42.2 
22.023.523.225.327.728.1 28.5 31.7 32.9 
26.5 29.1 29.7 30.6 34.0 35.4 36.6 40.7 42.9 
39.9 43.4 45.0 47.7 52.0 54.4 59.3 64.4 67.6 
20.1 19.924.023.524.028.926.628.033.7 
26.226.9 32.0 30.3 31.8 37.7 36.2 38.6 45.2 
43.144.8 50.9 50.9 53.4 60.2 62.5 65.8 73.5 
24.224.422.7 27.6 28.6 27.7 30.7 32.6 32.5 
27.829.028.3 31.933.934.037.840.741.5 
47.649.8 50.1 55.4 58.459.467.070.872.7 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

.3 .4 4.7 .4 .4 7.7 9.5 8.2 17.3 
1.4 3.0 4.5 4.7 5.7 

.2 6.8 2.2 8.0 
6.2 6.9 10.5 7.5 8.1 14.8 11.2 10.6 19.1 
9.3 11.5 7.0 5.9 8.0 6.6 8.2 9.1 9.4 
7.8 5.1 5.5 4.6 1.9 5.2 10.3 6.4 11.5 
9.0 10.4 13.4 4.3 5.6 11.7 13.9 13.921.7 

14.8 17.6 12.5 5.5 8.2 6.1 13.6 15.1 14.8 
12.1 10.1 9.8 2.9 .9 3.6 14.5 11.1 15.6 
4.1 6.1 9.4 5.6 7.5 13.9 14.7 15.423.5 
2.0 5.5.6 2.2.4 6.6 8.6 8.6 
2.9 1.5 1.5 1.4 11.0 8.3 13.0 
6.8 9.4 12.1 9.6 12.1 17.8 13.4 14.622.1 
7.4 11.5 6.0 5.5 9.5 7.0 7.8 10.6 9.9 
7.2 6.4 5.7 5.4 4.6 6.9 11.2 9.1 13.2 

11.7 14.9 16.9 8.5 11.7 16.7 18.1 20.026.8 
14.0 18.7 12.6 6.1 10.8 7.6 14.2 17.6 16.3 
13.4 13.3 12.0 5.1 5.6 7.2 17.3 15.8 19.3 
10.0 12.4 19.1 11.4 13.823.5 19.1 20.2 31.7 
4.9 8.8 7.4 1.7 5.5 7.1 7.910.5 13.9 
1.2 .3 3.7 3.6 7.8 5.6 13.7 

13.1 16.222.2 15.8 18.927.9 18.2 19.930.8 
10.6 15.2 13.1 8.7 13.2 14.1 9.6 12.8 15.5 
5.5 5.2 7.9 3.7 3.4 9.1 8.0 6.4 14.0 

14.8 18.5 23.9 11.6 15.223.6 19.7 22.1 32.3 
13.8 19.1 16.3 5.9 11.1 11.4 12.6 16.5 18.6 
8.3 8.7 10.8 .6 .9 6.0 10.7 9.7 16.6 
7.1 8.0 13.2 8.9 9.8 18.1 20.1 19.7 29.7 
5.3 7.7 4.8 2.5 4.9 4.9 12.2 13.3 15.2 
3.3 1.0 2.8.7 3.1 13.9 10.1 16.8 

11.2 12.8 17.4 14.3 15.9 23.5 20.2 20.5 29.8 
12.2 15.3 11.7 10.6 13.7 13.1 15.1 16.8 18.0 
9.3 7.6 8.8 8.0 6.2 10.4 15.8 12.7 18.7 

14.3 16.6 20.5 11.5 13.720.623.1 24.0 32.7 
17.321.0 16.8 9.7 13.4 12.220.022.322.9 
14.2 13.1 13.6 6.8 5.7 9.220.4 18.0 23.4 
13.6 16.5 20.7 16.9 19.7 27.028.1 29.7 38.7 
9.1 13.5 9.5 7.8 12.1 11.1 17.620.621.4 
7.6 7.1 7.9 6.4 5.8 9.7 19.6 17.823.4 

14.1 17.621.1 18.722.1 28.7 24.6 26.7 35.1 
12.3 17.3 12.7 12.2 17.1 15.5 16.720.320.5 
9.5 9.7 9.9 9.6 9.7 12.9 17.5 16.3 21.3 

18.822.925.8 17.421.527.429.031.839.6 
18.824.4 19.1 12.7 18.3 16.022.927.2 26.8 
15.7 16.5 16.0 9.8 10.5 13.1 23.422.927.3 
22.325.6 33.225.628.939.5 35.3 37.3 49.7 
13.9 18.7 18.1 12.5 17.3 19.7 20.8 24.3 28.6 
8.6 8.6 12.8 7.3 7.3 14.5 19.1 17.7 26.8 

24.228.235.128.732.642.633.1 35.847.5 
18.4 23.8 22.6 18.2 23.6 25.4 21.2 25.4 29.0 
11.7 12.3 15.9 11.7 12.3 18.9 18.1 17.425.8 
24.929.5 35.8 23.4 28.0 37.3 33.6 36.948.0 
20.5 26.6 24.8 14.4 20.5 21.6 23.2 28.0 30.9 
13.4 14.7 17.6 7.5 8.7 14.7 19.7 19.627.4 
17.4 19.2 25.3 21.8 23.6 32.7 30.0 30.5 41.5 
10.6 13.9 11.9 10.3 13.6 14.6 17.1 19.1 21.9 
9.1 7.6 10.4 9.0 7.5 13.3 19.3 16.424.0 

20.823.3 28.7 26.5 28.9 37.4 29.4 30.640.8 
16.720.7 18.0 17.821.722.0 19.3 21.924.0 
14.3 13.5 15.6 15.5 14.6 19.7 20.4 18.2 25.1 
25.028.1 32.924.727.835.633.435.244.8 
23.0 27.6 24.3 18.1 22.6 22.3 25.3 28.6 30.1 
20.420.2 21.6 15.6 15.3 19.826.3 24.7 31.0 
27.1 30.835.933.036.744.841.243.653.5 
16.8 22.0 19.0 18.0 23.2 23.2 24.9 28.8 30.5 
16.4 16.8 18.5 17.8 18.1 22.928.027.1 33.6 
27.632.036.434.839.146.637.740.850.0 
20.025.922.2 22.5 28.3 27.6 24.0 28.6 29.7 
18.5 19.5 20.6 21.1 22.1 26.3 26.1 25.831.7 
32.7 37.841.5 33.938.945.742.646.3 54.9 
26.933.429.1 23.5 29.9 28.6 30.7 35.9 36.4 
25.1 26.827.221.823.4 26.9 32.5 32.838.1 
34.939.147.640.844.956.447.650.463.7 
22.6 28.3 28.6 23.8 29.4 32.8 29.1 33.5 38.7 
17.7 18.6 23.7 19.1 19.928.127.927.437.4 
37.5 42.4 50.2 44.6 49.4 60.3 46.1 49.6 62.3 
27.033.333.029.435.738.429.534.539.0 
21.823.3 27.8 24.4 25.9 33.427.928.1 37.4 
39.244.8 51.940.445.956.1 47.6 51.8 63.8 
31.3 38.3 37.4 27.8 34.8 36.8 33.6 39.3 43.2 
24.7 26.9 30.7 21.4 23.5 30.3 30.6 31.540.1 
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TABLE F-IH. AVERAGE torAL DElAY ON 11IE INBOUND APPROACH (SECONDS/VEHICLE) FOR GEOMETRY 7*0 

Ufl"ERSECTION 

ENVIRDIIHElfl" 

V-2 V-I c"{ c;r 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 00 33 
300 300 00 30 
300 300 00 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 00 30 
300 450 00 27 
300 450 00 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 oDD 00 27 
300 oDD 00 24 
300 oDD 00 21 
300 oDD 70 31 
300 oDD 70 28 
300 oDD 70 24 
300 oDD 80 30 
300 oDD 80 32 
300 oDD 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 00 30 
450 300 00 33 
450 300 00 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 00 33 
450 450 00 30 
450 450 00 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 30 
450 000 70 35 
450 oDD 70 31 
450 oDD 70 28 
450 oDD 80 40 
450 oDD 80 30 
450 000 80 32 
450 oDD 90 45 
450 oDD 90 40 
450 oDD 90 30 
000 300 00 39 
oDD 300 00 30 
000 300 00 33 
oDD 300 70 45 
000 300 70 42 
000 300 70 38 
oDD 300 80 52 
000 300 80 48 
000 300 80 44 
&00 450 70 42 
000 450 70 38 
000 450 70 35 
000 450 80 48 
000 450 80 44 
000 450 80 40 
000 450 90 54 
000 450 90 49 
000 450 90 45 
000 000 70 38 
000 000 70 35 
000 000 70 31 
000 000 80 44 
000 000 80 40 
000 oDD 80 30 
000 oDD 90 49 
600 600 90 45 
600 600 90 40 

STREET MAJOR STREET 

LEFT TlJRNS LEFT TlJRNS 
LEVEL MEnIIIH LEVEL HIGH LEVEL LEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCICS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
LOW HED HIGH LOW HED HIGH LOW HED HIGH LOW MEn HIGH LOW HED HIGH LOW MEn HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

17.2 17.3 11.0 10.8 17.7 12.1 12.2 13.9 9.1 
17.9 19.0 13.0 18.220.0 15.4 10.4 19.0 15.2 
8.3 10.4 6.0 12.3 15.2 11.6 10.2 19.9 17.0 

17.3 15.6 13.0 16.8 15.9 14.8 12.3 12.1 11.8 
18.4 17.7 16.7 18.7 18.8 18.6 16.9 17.8 18.4 
12.1 12.4 12.4 16.1 17.1 17.9 20.0 21.8 23.4 
24.9 23.7 15.9 24.4 24.0 17.1 19.9 20.2 14.1 
23.2 23.0 10.2 23.5 24.1 18.1 21.7 23.0 17.9 
18.7 19.5 13.7 22.7 24.2 19.3 26.6 28.9 24.7 
16.6 16.6 10.0 16.7 17.4 11.7 14.7 16.2 11.2 
19.0 19.9 14.3 19.8 21.5 16.7 20.5 23.0 19.0 
10.2 12.1 7.5 14.7 17.4 13.6 21.2 24.6 21.0 
18.2 16.3 14.2 18.3 17.2 15.9 16.3 16.0 15.4 
20.5 19.6 18.5 21.4 21.3 20.9 22.1 22.8 23.2 
15.8 15.9 15.7 20.3 21.2 21.8 26.7 28.4 29.8 
23.3 21.9 14.0 23.4 22.8 15.7 21.4 21.5 15.2 
24.2 23.8 16.8 25.0 25.4 19.3 25.8 26.9 21.6 
20.020.5 14.624.5 25.820.7 30.9 33.0 28.7 
9.9 12.2 8.0 13.2 16.3 12.8 16.320.2 17.5 

13.9 17.1 13.9 17.921.919.523.828.627.0 
18.5 22.8 20.5 26.2 31.3 29.8 37.8 43.6 43.0 
14.7 15.2 15.4 18.0 19.2 20.3 21.1 23.2 25.0 
18.720.2 21.4 22.8 25.0 27.0 28.6 31.7 34.5 
28.330.833.0 36.0 39.3 42.347.651.655.4 
18.4 19.3 13.8 21.7 23.4 18.6 24.8 27.3 23.3 
21.5 23.4 18.8 25.5 28.2 24.4 31.4 34.9 31.9 
32.0 34.9 31.3 39.7 43.440.6 51.2 55.7 53.7 
13.2 13.7 9.9 14.5 15.8 12.8 11.7 13.8 11.6 
13.7 15.1 12.3 15.7 18.0 16.0 15.7 18.7 17.5 
7.9 10.3 8.5 13.6 16.8 15.8 19.3 23.3 23.0 

14.3 13.0 13.6 15.0 15.1 10.5 12.8 13.1 15.3 
14.7 14.3 16.0 10.7 17.2 19.6 16.7 17.9 21.1 
12.6 13.2 15.8 18.3 19.7 23.2 24.0 26.2 30.4 
21.921.015.923.223.1 18.720.421.1 17.5 
20.5 20.6 16.4 22.5 23.4 20.1 22.5 24.2 21.0 
18.8 19.9 16.7 24.6 26.4 24.1 30.2 32.9 31.3 
13.3 13.0 9.6 15.2 16.2 13.1 14.9 16.7 14.4 
15.9 17.1 14.2 18.520.5 18.421.023.822.4 
13.2 15.4 13.4 19.422.5 21.3 27.6 31.4 31.0 
16.7 15.1 15.6 18.5 17.8 19.0 18.2 18.3 20.3 
19.2 18.7 20.1 21.8 22.1 24.3 24.3 25.3 28.4 
21.1 21.523.9 27.428.6 31.8 35.5 37.641.6 
22.0 20.9 15.6 23.9 23.6 19.1 23.0 24.1 20.4 
23.323.2 18.9 25.9 26.6 23.1 28.4 29.9 27.1 
25.9 26.8 23.5 32.2 33.9 31.3 40.4 42.8 41.1 
10.8 13.4 11.8 15.8 19.2 18.4 20.7 24.9 24.9 
10.420.0 19.422.220.626.729.835.030.0 
26.431.031.3 35.941.242.449.255.457.3 
16.0 16.8 19.621.022.026.2 25.928.3 32.7 
21.923.727.527.730.334.935.338.744.1 
37.039.844.646.4 50.0 55.659.864.170.5 
21.1 22.3 19.426.1 28.2 26.0 31.0 33.8 32.5 
26.6 28.9 26.9 32.4 35.5 34.3 40.1 43.9 43.5 
42.6 45.8 44.9 52.1 56.1 55.9 65.4 70.2 70.8 
16.1 15.0 11.9 15.7 15.3 13.011.1 11.6 10.1 
16.8 10.6 14.5 17.0 17.7 10.4 15.2 10.7 10.2 
16.7 17.5 10.4 20.7 22.3 22.0 24.0 27.0 27.4 
16.6 13.7 15.0 10.2 14.0 16.2 11.6 10.3 13.2 
17.2 15.2 17.5 17.4 10.3 19.4 15.6 15.3 19.2 
21.420.423.7 25.325.229.329.229.834.7 
22.3 19.8 15.421.920.2 16.5 17.3 16.4 13.6 
21.2 19.7 16.321.520.8 18.1 19.7 19.8 17.9 
26.1 25.5 23.1 30.030.328.6 33.9 35.0 34.1 
17.4 16.1 12.8 17.5 17.0 14.5 15.5 15.7 14.1 
21.3 21.0 18.7 22.2 22.6 21.2 22.9 24.2 23.5 
23.824.5 23.2 28.4 29.829.3 34.837.0 37.3 
19.015.9 17.1 19.1 16.8 18.7 17.1 15.5 18.3 
23.1 21.0 23.1 24.0 22.6 25.0 24.7 24.1 27.9 
30.3 29.2 32.3 34.9 34.5 38.441.3 41.7 40.4 
23.5 20.8 16.223.621.7 17.9 21.5 20.4 17.4 
26.825.1 21.5 27.7 26.8 23.9 28.4 28.3 26.2 
34.8 34.1 31.4 39.3 39.4 37.5 45.7 46.645.5 
19.1 20.1 19.2 22.424.2 24.1 25.5 28.1 28.8 
22.524.624.626.629.430.2 32.436.037.7 
38.041.042.145.849.5 51.4 57.3 61.9 64.6 
21.9 21.2 24.7 25.2 25.2 29.6 28.3 29.1 34.3 
26.927.1 31.6 30.9 31.9 37.2 30.8 38.644.7 
45.947.1 52.653.655.661.965.268.0 75.1 
25.9 25.5 23.3 29.1 29.6 28.2 32.2 33.5 32.9 
28.3 29.0 27.8 32.4 33.8 33.4 38.2 40.5 40.8 
50.3 51.9 51.6 58.0 60.4 60.9 69.6 72.8 74.1 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

11.2 7.0 10.8 7.4 3.1 10.0 12.7 7.1 15.8 
17.2 14.4 10.1 8.7 5.9 4.6 12.5 8.4 9.0 
17.7 10.1 10.6 9.4 1.7 5.316.6 7.7 13.0 
15.8 12.2 15.5 13.3 9.7 15.9 13.2 8.3 16.3 
23.821.7 16.8 16.6 14.4 12.5 15.1 11.6 11.5 
24.1 17.1 17.0 17.0 10.0 12.9 18.9 10.7 15.4 
17.5 14.5 17.1 9.0 0.0 11.6 14.7 10.4 17.8 
28.1 26.7 21.1 15.0 13.4 10.9 19.2 16.4 15.7 
27.220.9 20.1 14.2 7.8 10.1 21.9 14.2 18.3 
10.4 8.1 11.0 8.1 5.7 11.613.4 9.7 17.4 
13.2 12.3 7.0 6.2 5.3 3.0 10.1 7.8 7.4 
15.8 10.1 9.6 9.0 3.2 5.8 16.3 9.2 13.6 
11.9 10.3 12.5 10.9 9.1 14.4 10.8 7.8 14.8 
17.417.1 11.2 11.6 11.3 8.410.2 8.6 7.5 
18.9 13.9 12.7 13.3 8.2 10.1 15.3 8.9 12.6 
15.6 14.6 16.1 8.6 7.5 12.1 14.3 11.9 18.3 
22.723.2 16.6 11.0 11.4 7.9 15.4 14.4 12.7 
24.0 19.6 17.8 12.4 8.0 9.220.2 14.4 17.5 
11.7 9.9 16.1 9.4 7.5 16.7 13.2 10.0 21.1 
11.5 11.1 9.2 4.5 4.0 5.2 6.9 5.1 8.1 
9.6 4.4 7.3 2.7 3.4 8.0 2.0 9.7 

13.7 12.5 18.1 12.6 11.3 19.9 11.1 8.5 18.9 
16.016.3 13.8 10.3 10.5 11.0 7.4 6.3 8.5 
12.7 8.1 10.4 7.1 2.5 7.7 7.6 1.7 8.7 
14.2 13.6 18.6 7.1 6.5 14.5 11.4 9.5 19.3 
18.1 19.0 15.8 6.3 7.2 7.0 9.2 8.8 10.4 
14.3 10.4 12.0 2.7 3.4 9.0 3.8 10.2 
13.7 10.3 15.1 11.7 8.3 16.1 19.0 14.3 23.9 
16.7 14.9 11.5 10.1 8.2 7.816.0 12.814.2 
16.6 9.9 11.3 10.1 3.3 7.8 19.4 11.4 17.6 
16.6 13.9 18.1 15.9 13.2 20.3 17.9 13.9 22.8 
22.5 21.2 17.2 17.1 15.8 14.8 17.7 15.1 15.9 
21.4 15.3 16.1 16.1 10.0 13.8 20.2 12.8 18.4 
18.6 16.5 20.0 11.9 9.8 16.3 19.7 16.3 24.6 
26.3 25.8 21.1 15.0 14.4 12.7 21.4 19.4 19.6 
25.0 19.6 19.7 13.8 8.4 11.5 23.6 16.9 21.8 
15.7 14.2 18.0 15.2 13.7 20.4 22.5 19.8 28.3 
16.1 16.1 11.7 10.9 10.8 9.5 16.8 15.5 15.9 
16.3 11.5 11.9 11.2 6.4 9.820.0 14.5 19.7 
15.0 14.2 17.3 15.7 14.9 21.0 17.8 15.6 23.6 
18.0 18.7 13.6 14.1 14.7 12.7 14.7 14.1 13.8 
17.0 12.9 12.6 13.2 9.0 11.8 17.3 11.8 16.4 
18.4 18.3 20.7 13.2 13.0 18.5 21.1 19.6 26.8 
23.3 24.6 18.9 13.4 14.7 12.0 19.8 19.8 18.9 
22.018.5 17.6 12.2 8.7 10.822.1 17.221.2 
19.8 18.926.0 19.3 18.2 28.4 25.2 22.9 34.8 
16.3 16.8 15.8 11.0 11.5 13.5 15.5 14.7 18.5 
12.7 8.4 12.2 7.0 3.3 10.1 15.6 9.9 18.5 
20.5 20.226.7 21.220.8 30.4 21.8 20.1 31.5 
19.520.719.1 15.6 16.7 18.0 14.7 14.6 17.7 
14.6 10.9 14.1 10.8 7.1 13.2 13.4 8.4 16.4 
20.0 20.4 26.2 14.8 15.0 23.9 21.1 20.1 30.8 
20.5 22.3 20.0 10.6 12.3 13.1 15.5 16.0 18.5 
15.2 12.1 14.6 5.4 2.3 7.8 13.8 9.4 16.7 
18.5 16.0 21.7 19.1 16.6 25.3 23.5 19.7 30.2 
16.5 15.6 13.1 12.5 11.5 12.0 15.5 13.1 15.5 
16.8 11.0 13.4 13.0 7.1 12.4 19.3 12.2 19.3 
20.7 18.9 23.9 22.620.8 28.8 21.7 18.5 28.4 
21.5 21.2 18.1 18.7 18.4 18.2 16.4 14.7 16.4 
20.9 15.7 17.4 18.2 13.0 17.7 19.3 12.8 19.3 
23.7 22.6 26.9 19.6 18.425.8 24.5 22.0 31.2 
26.6 26.9 23.2 17.8 18.1 17.4 21.3 20.2 21.3 
25.7 21.222.2 17.1 12.6 16.624.0 18.1 24.0 
23.7 23.1 27.8 25.7 25.1 32.830.228.337.7 
18.2 19.1 15.7 15.6 16.5 16.0 18.6 18.2 19.5 
19.6 15.7 17.0 17.1 13.2 17.523.6 18.3 24.4 
23.023.1 27.1 26.326.4 33.425.424.2 33.0 
20.3 21.8 17.7 18.920.4 19.3 16.6 16.8 17.5 
20.5 17.2 17.9 19.3 16.0 19.7 20.4 15.8 21.3 
20.927.7 31.024.3 25.0 31.4 29.2 28.6 36.7 
26.0 28.2 23.4 18.7 20.8 19.1 22.1 23.0 23.0 
25.9 23.3 23.3 18.8 16.1 19.1 25.6 21.7 26.5 
26.926.9 34.9 29.0 28.9 39.9 31.9 30.5 43.4 
19.5 20.9 20.8 16.8 18.2 21.1 18.4 18.4 23.2 
16.4 13.0 17.7 13.9 10.5 18.2 18.9 14.1 23.6 
28.3 28.9 36.3 31.6 32.2 42.6 29.3 28.5 40.7 
22.724.724.0 21.3 23.3 25.6 17.5 18.222.3 
19.3 16.5 20.5 18.1 15.2 22.3 17.7 13.6 22.5 
28.930.136.926.227.437.229.629.541.1 
25.8 28.5 27.1 18.5 21.1 22.820.5 21.8 25.3 
21.0 18.9 22.3 13.8 11.6 18.0 19.2 15.824.0 



TAlILI! F-ll. AVERAGI! 'roTAL reu.y ON nil! INBOUND APPROI\CII (SECONDS/VEHICLE) FOR Gl!OHI!TRY 7*7 

ImBSECTION 

I!NVIRONMEMl' 

V-2 V-l CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 ',50 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
4;0 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 60090 40 

MlIllB. STREET MAJOR STREET 

LEFT TUIUIS LI!FT TURNS 
UJrI LEVEL MEDIIlM LEVEL HIGH LEVEL UJrI LEVEL MEDIIlM LI!VEL IIIGH LEVEL 

1'IIOCICS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
UJrI !lED HIGH UJrI HED HIGH UJrI MED HIGH UJrI lIED HIGH UJrI HI!D HIGH UJrI HI!D HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

31.2 30.8 23.9 24.9 25.3 19.1 14.5 15.6 10.3 
29.1 29.7 23.7 23.5 24.9 19.7 15.9 18.0 13.7 
13.6 15.1 10.2 11.7 14.0 9.9 9.8 12.9 9.5 
31.4 29.2 26.7 25.1 23.7 22.0 14.7 14.0 13.1 
29.828.6 27.024.2 23.8 23.1 16.6 16.9 17.0 
17.5 17.3 16.7 15.6 16.2 16.4 13.7 15.0 16.0 
34.4 32.6 24.3 28.1 27.1 19.6 17.6 17.4 10.8 
30.029.221.924.424.4 17.9 16.7 17.5 11.8 
19.5 19.7 13.4 17.6 18.6 13.1 15.6 17.4 12.7 
29.028.421.323.3 23.4 17.1 15.4 16.3 10.8 
28.6 29.0 22.9 23.6 24.8 19.4 18.5 20.4 15.9 
13.9 15.3 10.1 12.6 14.7 10.4 13.1 16.1 12.5 
30.828.4 25.7 25.0 23.4 21.5 17.1 16.3 15.2 
30.4 28.9 27.2 25.4 24.7 23.8 20.2 20.4 20.3 
19.6 19.2 18.4 18.3 18.6 18.7 18.8 20.0 20.8 
31.229.220.825.424.3 16.6 17.5 17.2 10.3 
29.428.4 20.9 24.3 24.1 17.5 19.2 19.8 13.9 
19.1 19.1 12.6 17.8 18.6 12.9 18.4 19.9 15.0 
18.9 20.6 15.9 16.3 18.9 14.9 13.6 16.9 13.7 
20.1 22.8 19.1 18.3 21.8 18.8 18.3 22.6 20.4 
18.8 22.5 19.7 20.7 25.2 23.2 26.4 31.7 30.5 
23.9 23.8 23.5 21.3 22.0 22.5 18.5 20.1 21.3 
25.226.1 26.723.325.026.523.3 25.9 28.1 
28.830.7 32.3 30.6 33.3 35.8 36.3 39.843.1 
22.923.3 17.220.321.5 16.2 17.5 19.5 15.0 
23.2 24.6 19.5 21.4 23.6 19.2 21.4 24.4 20.8 
27.7 30.1 26.0 29.6 32.7 29.4 35.3 39.2 36.7 
23.0 22.9 18.6 18.5 19.2 15.6 9.8 11.3 8.6 
20.821.6 18.3 16.9 18.6 16.1 11.0 13.5 11.8 
9.0 10.8 8.5 8.8 11.5 9.9 8.6 12.1 11.3 

24.3 22.4 22.5 19.7 18.6 19.5 11.1 10.8 12.5 
21.9 21.0 22.1 18.1 18.0 19.9 12.2 12.9 15.6 
13.9 13.9 16.0 13.7 14.6 17.5 13.5 15.2 18.8 
27.2 25.7 20.1 22.621.9 17.1 13.9 14.1 10.0 
23.022.6 17.9 19.2 19.6 15.7 13.3 14.5 11.4 
15.4 15.9 12.2 15.3 16.6 13.7 15.1 17.2 15.1 
21.5 21.3 16.8 17.5 18.0 14.3 11.4 12.7 9.8 
21.4 22.1 18.6 18.1 19.6 16.9 14.8 17.0 15.1 
12.7 14.3 ll.8 13.1 15.6 13.8 15.4 18.7 17.7 
25.0 23.0 22.9 21.0 19.7 20.5 14.9 14.4 15.9 
24.923.824.7 21.6 21.3 23.0 18.3 18.7 21.2 
20.8 20.6 22.5 21.2 21.9 24.5 23.5 25.0 28.4 
25.7 24.1 18.2 21.7 20.9 15.8 15.6 15.5 11.3 
24.3 23.6 18.8 21.0 21.2 17.1 17.6 18.6 15.3 
20.921.2 17.4 21.3 22.5 19.4 23.7 25.6 23.3 
15.6 17.7 15.5 14.8 17.7 16.3 13.8 17.5 16.9 
18.5 21.5 20.4 18.4 22.2 21.9 20.2 24.8 25.2 
22.5 26.5 26.4 26.1 30.9 31.6 33.6 39.2 40.6 
20.9 21.2 23.5 20.1 21.2 24.3 19.1 21.0 24.9 
24.1 25.4 28.7 24.1 26.1 30.2 25.8 28.7 33.5 
33.235.5 39.7 36.939.944.944.348.154.0 
21.4 22.1 18.6 20.6 22.1 19.4 19.6 21.9 20.0 
24.2 25.9 23.4 24.1 26.6 24.9 25.9 29.2 28.3 
34.2 36.9 35.4 37.841.340.645.349.649.6 
28.2 26.6 22.9 21.9 21.0 18.2 11.5 11.4 9.4 
26.1 25.4 22.8 20.6 20.7 18.8 12.9 13.8 12.7 
20.1 20.4 18.7 18.2 19.3 18.4 16.2 18.1 18.0 
28.9 25.4 26.2 22.6 19.9 21.5 12.2 10.3 12.7 
26.7 24.2 26.0 21.1 19.4 22.0 13.5 12.6 15.9 
24.9 23.4 26.2 23.1 22.3 25.9 21.1 21.2 25.5 
29.9 26.9 21.9 23.6 21.4 17.2 13.2 11.7 8.4 
26.1 24.0 20.0 20.5 19.2 16.0 12.8 12.4 10.0 
24.9 23.9 20.9 23.1 22.8 20.6 21.1 21.6 20.2 
28.0 26.1 22.3 22.2 21.1 18.1 14.3 14.0 11.8 
29.228.3 25.4 24.1 24.0 22.0 19.0 19.7 18.5 
25.7 25.8 23.9 24.3 25.2 24.2 24.9 26.6 26.3 
29.7 26.1 26.7 24.0 21.1 22.5 16.1 14.0 16.2 
31.1 28.4 30.0 26.1 24.2 26.6 21.0 19.9 23.0 
32.3 30.6 33.2 31.0 30.1 33.5 31.6 31.4 35.6 
29.5 26.1 21.1 23.7 21.3 16.9 15.8 14.2 10.6 
30.1 27.9 23.7 25.1 23.620.3 19.9 19.3 16.7 
32.1 30.827.7 30.8 30.3 27.9 31.3 31.7 30.1 
26.2 26.7 25.3 23.6 24.9 24.3 20.9 23.0 23.1 
26.928.427.925.1 27.427.7 25.1 28.2 29.3 
36.5 38.9 39.4 38.3 41.6 42.9 44.0 48.1 50.2 
29.227.9 30.9 26.6 26.1 29.9 23.9 24.2 28.7 
31.4 31.1 35.1 29.6 30.1 34.8 29.6 30.9 36.4 
44.545.250.146.447.853.652.1 54.360.9 
28.527.624.825.925.823.823.2 23.922.7 
28.228.4 26.5 26.4 27.3 26.3 26.4 28.1 27.9 
44.245.344.546.047.947.9 51.7 54.455.2 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

9.2 5.1 8.6 5.6 1.5 8.0 11.1 5.7 14.0 
17.4 14.8 10.2 9.2 6.5 4.9 13.3 9.3 9.5 
17.2 9.8 9.9 9.2 1.7 4.8 16.7 7.9 12.8 
15.0 11.5 14.4 12.7 9.2 15.1 12.9 8.1 15.8 
25.3 23.3 18.0 18.3 16.3 14.0 17.1 13.8 13.3 
24.8 lS.0 17.5 18.0 11.1 13.7 20.2 12.0 16.4 
17.8 15.0 17.2 9.6 6.7 12.0 15.5 11.4 lS.4 
30.829.5 23.5 17.9 16.5 13.622.4 19.7 18.6 
29.1 23.0 21.8 16.4 10.1 12.0 24.3 16.8 20.5 
7.9 5.7 8.2 5.9 3.6 9.1 11.4 7.8 15.2 

13.0 12.3 6.6 6.3 5.5 2.8 10.4 8.3 7.5 
14.9 9.3 8.5 8.3 2.7 4.9 15.8 8.9 12.9 

. 10.6 9.1 10.9 9.8 8.2 13.1 10.0 7.1 13.8 
18.4 18.3 12.0 12.9 12.7 9.5 11.7 10.2 8.8 
19.2 14.2 12.7 13.8 8.9 10.4 16.0 9.8 13.1 
15.5 14.6 15.8 8.7 7.7 12.0 14.7 12.4 18.5 
24.9 25.5 18.6 13.5 14.0 10.1 18.1 17.3 15.2 
25.4 21.2 19.0 14.1 9.8 10.7 22.1 16.5 19.2 
8.7 7.0 12.9 6.6 4.8 13.8 10.7 7.6 18.3 

10.8 10.6 8.4 4.1 3.7 4.5 6.7 5.1 7.7 
8.2 3.1 5.7 1.6 2.0 7.6 1.2 8.6 

.11.9 10.8 16.0 11.0 9.9 18.2 9.8 7.3 17.4 
16.6 17.0 14.1 11.0 11.4 11.5 8.4 7.4 9.4 
12.5 8.1 9.9 7.1 2.6 7.5 7.9 2.1 8.8 
13.613.1 17.7 6.7 6.3 13.9 11.3 9.518.9 
19.820.9 17.3 8.3 9.3 8.8 11.4 11.1 12.4 
15.3 11.5 12.8 4.0 .1 4.4 10.5 5.4 11.4 
11.4 8.1 12.6 9.6 6.4 13.8 17.2 12.7 21.9 
16.8 15.0 11.3 10.4 8.6 7.9 16.5 13.5 14.5 
15.8 9.3 10.3 9.6 3.0 7.1 19.2 11.3 17.2 
15.5 13.0 16.7 15.1 12.4 19.2 17.3 13.422.0 
23.722.6 18.2 18.5 17.4 16.0 19.4 16.9 17.4 
21.8 15.9 16.3 16.9 10.9 14.3 21.1 13.9 19.1 
18.6 16.7 19.8 12.2 10.2 16.4 20.2 17.0 24.9 
28.8 28.3 23.3 17.6 17.1 15.1 24.3 22.5 22.3 
26.7 21.4 21.2 15.7 10.4 13.2 25.8 19.2 23.7 
12.9 11.6 15.0 12.6 11.3 17.7 20.3 17.6 25.8 
15.6 15.8 11.0 10.7 10.8 9.0 16.9 15.7 15.8 
15.1 10.4 10.4 10.3 5.6 8.6 19.9 13.9 18.8 
13.4 12.7 15.5 14.4 13.6 19.4 16.7 14.7 22.2 
18.7 19.6 14.2 15.1 15.8 13.4 16.0 15.4 14.8 
17.0 13.0 12.4 13.5 9.4 11.8 17.8 12.4 16.7 
18.0 18.0 20.1 13.1 13.0 18.1 21.1 19.8 26.7 
25.2 26.7 20.6 15.6 17.0 14.0 22.2 22.3 21.1 
23.2 19.8 18.5 13.7 10.2 12.0 23.7 19.0 22.6 
16.5 15.7 22.5 16.2 15.4 25.2 22.4 20.2 31.8 
15.3 16.0 14.6 10.3 10.9 12.6 15.1 14.4 17.9 
11.0 6.8 10.3 6.2 2.0 8.4 14.4 8.8 17.1 
18.4 18.2 24.4 19.4 19.1 28.1 20.2 18.7 29.7 
19.821.1 19.1 16.1 17.3 lS.3 15.5 15.4 18.3 
14.1 10.6 13.4 10.6 7.0 12.8 13.4 8.5 16.1 
19.1 19.6 25.1 14.1 14.5 23.0 20.7 19.8 30.2 
22.023.921.3 12.3 14.2 14.5 17.5 18.1 20.2 
15.9 13.0 15.1 6.3 3.4 8.6 15.0 10.7 17.7 
14.7 12.4 17.7 15.6 13.2 21.5 20.2 16.5 26.7 
15.1 14.2 11.4 11.3 10.4 10.6 14.5 12.3 14.3 
14.6 9.0 10.9 11.0 5.3 10.3 17.6 10.6 17.4 
18.1 16.5 21.1 20.3 18.5 26.2 19.6 16.5 26.0 
21.3 21.1 17.6 18.7 18.5 18.0 16.6 15.1 16.4 
19.9 14.8 16.2 17.5 12.4 16.7 18.8 12.4 18.6 
22.3 21.3 25.3 18.5 17.424.423.5 21.230.0 
27.5 28.0 23.9 19.0 19.4 18.3 22.7 21.822.5 
25.9 21.5 22.2 17.6 13.1 16.8 24.6 18.9 24.4 
19.4 19.023.3 21.7 21.2 28.6 26.4 24.6 33.7 
16.3 17.3 13.5 13.9 14.9 14.1 17.2 16.9 17.9 
16.9 13.1 14.1 14.7 10.9 14.8 21.4 16.3 22.0 
19.9 20.1 23.8 23.5 23.7 30.3 22.8 21.7 30.2 
19.521.2 16.7 18.420.1 18.6 16.4 16.7 17.0 
19.0 15.9 16.2 18.1 14.9 18.2 19.4 15.0 20.1 
25.025.928.922.623.529.5 27.8 27.3 35.1 
26.428.823.6 19.4 21.7 19.5 23.1 24.1 23.8 
25.6 23.1 22.8 18.7 16.2 18.8 25.8 22.0 26.5 
22.222.229.924.5 24.5 35.227.726.4 38.9 
17.0 18.6 18.1 14.7 16.1 18.7 16.5 16.6 21.0 
13.2 9.9 14.3 11.0 7.7 15.0 16.2 11.620.7 
24.825.5 32.5 28.3 29.0 39.0 26.2 25.6 37.4 
21.423.622.5 20.3 22.424.4 16.8 17.6 21.1 
17.3 14.7 18.3 16.3 13.620.4 16.2 12.2 20.8 
26.527.934.324.125.434.827.827.839.0 
25.8 28.6 26.9 18.7 21.5 22.8 21.0 22.4 25.5 
20.2 18.2 21.3 13.3 11.2 17.3 18.9 15.6 23.5 
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TAIILE F-ZA. MAXIMIlM ~1lE IEICl1l (II TIlE [!III()(JNI) APPROACH (NO. OF VEHICU;;S) FOR GEOME:rR'l 4*4 

III'l'ERSECTl(ll MIlIlR STREET MAJOR STREET 

EWIROIIHENT U;;FT TURHS u;;Ft TURNS 
IDol LEVEL HEDIUH LEVEL HIGH IEWL IDol LEVEL HEDIUH LEVEL HIGH U;;VEL 

Tlltx:KS TIUICKS TIUICKS TROCKS TROCKS TIUICKS 
IDol !lED HIGH IDol !lED HIGH IDol !lED HIGH IDol HED HIGH IDol lIED HIGH IDol HED HIGH 

V-2 V-1 cr Gr U. LM 1JI ML MM MIl KL 11K 11K U. LM 1JI ML MM MIl KL 11K IIH 

300 300 50 27 3.5 3.7 3.5 3.5 3.7 3.5 3.8 4.4 4.6 3.8 3.9 4.9 4.4 4.5 6.1 5.5 5.5 7.3 
300 300 50 25 4.3 4.0 4.3 4.9 4.7 4.9 5.8 6.0 6.6 3.3 3.5 3.2 3.2 3.5 3.7 4.1 4.3 4.7 
300 300 50 22 2.2 2.9 3.2 3.4 4.1 4.5 4.9 6.0 6.7 3.3 2.7 3.2 3.3 2.9 3.9 4.9 4.3 5.6 
300 300 60 33 3.8 3.2 3.8 3.8 3.2 3.8 4.1 3.9 4.9 4.3 4.8 5.6 4.5 5.1 6.5 5.7 6.2 7.8 
300 300 60 30 4.5 3.6 4.6 5.2 4.2 5.2 6.1 5.5 6.9 4.1 4.7 4.2 3.7 4.4 4.4 4.7 5.3 5.6 
300 300 60 27 3.0 3.0 4.2 4.2 4.2 5.4 5.7 6.1 7.6 4.0 3.9 4.2 3.8 3.8 4.6 5.5 5.3 6.3 
300 300 70 38 4.8 4.6 4.1 4.8 4.6 4.1 5.1 5.3 5.2 5.0 5.8 6.5 4.9 5.8 7.1 6.2 6.9 8.5 
300 300 70 35 5.2 4.6 4.5 5.8 5.2 5.2 6.7 6.5 6.8 5.1 6.1 5.5 4.4 5.4 5.4 5.5 6.4 6.6 
300 300 70 31 4.0 4.4 4.4 5.2 5.6 5.7 6.7 7.5 7.9 4.9 5.1 5.3 4.3 4.7 5.4 6.1 6.3 7.2 
300 450 50 25 3.5 3.6 3.4 4.1 4.2 3.9 4.9 5.4 5.5 6.0 6.3 7.5 7.0 7.4 9.1 8.3 8.5 10.5 
300 450 50 22 4.4 4.1 4.3 5.6 5.3 5.5 7.0 7.1 7.7 5.0 5.5 5.3 5.3 5.9 6.3 6.5 6.9 7.5 
300 450 50 20 3.3 3.9 4.2 5.1 5.7 6.0 7.1 8.1 8.8 4.9 4.6 5.2 5.4 5.2 6.4 7.2 6.9 8.2 
300 450 60 30 4.2 3.5 4.1 4.7 4.1 4.6 5.6 5.3 6.3 6.3 7.1 8.1 7.0 7.9 9.4 8.4 9.1 10.9 
300 450 60 27 5.1 4.0 5.0 6.2 5.2 6.2 7.6 7.0 8.4 5.7 6.6 6.2 5.7 6.7 6.9 6.9 7.8 8.2 
300 450 60 24 4.5 4.4 5.5 6.2 6.2 7.2 8.3 8.6 10.1 5.5 5.6 6.0 5.7 6.0 6.9 7.6 7.7 8.8 
300 450 70 35 4.6 4.4 3.8 5.1 4.9 4.4 6.0 6.1 6.0 7.4 8.5 9.4 7.8 9.0 10.4 9.2 10.3 11.9 
300 450 70 31 5.2 4.6 4.5 6.4 5.8 5.6 7.8 7.6 7.8 7.0 8.2 7.7 6.7 8.0 8.1 8.0 9.1 9.5 
300 450 70 28 4.9 5.2 5.2 6.6 7.0 7.0 8.7 9.4 9.8 6.7 7.2 7.5 6.6 7.2 8.0 8.6 9.0 10.1 
300 600 60 27 3.7 4.2 4.4 4.8 5.3 5.5 6.2 7.1 7.6 8.8 9.6 10.7 9.9 10.8 12.4 11.0 11.7 13.6 
300 600 60 24 5.4 5.5 6.1 7.1 7.2 7.8 9.0 9.5 10.6 6.8 7.8 7.5 7.3 8.3 8.6 8.2 9.1 9.6 
300 600 60 21 5.8 6.9 7.6 8.1 9.2 9.9 10.7 12.1 13.2 6.0 6.2 6.7 6.6 6.9 7.9 8.2 8.3 9.6 
300 600 70 31 4.8 4.6 5.6 5.9 5.7 6.7 7.3 7.5 8.8 9.3 10.5 11.4 10.0 11.4 12.8 11.2 12.4 14.1 
300 600 70 28 6.5 5.9 7.3 8.2 7.5 9.0 10.1 9.9 11.7 7.6 9.0 8.5 7.7 9.2 9.3 8.7 10.0 10.4 
300 600 70 24 7.6 8.0 9.5 9.9 10.2 11.8 12.4 13.2 15.1 6.6 7.2 7.5 6.8 7.6 8.4 8.5 9.1 10.2 
300 600 80 36 4.7 4.9 4.8 5.8 6.0 5.8 7.1 7.7 8.0 10.0 11.5 12.410.5 12.1 13.5 11.7 13.2 14.9 
300 600 80 32 6.2 6.0 6.3 7.9 7.7 8.0 9.8 10.0 10.7 8.5 10.2 9.7 8.3 10.1 10.1 9.4 11.0 11.3 
300 600 80 28 7.6 8.4 8.8 9.9 10.7 11.1 12.5 13.6 14.4 7.3 8.3 8.5 7.3 8.4 9.2 9.1 10.0 11.0 
450 300 50 30 3.5 3.9 3.8 4.0 4.4 4.4 5.9 6.6 7.0 4.9 5.1 6.3 6.0 6.3 8.0 7.2 7.4 9.3 
450 300 50 27 4.4 4.4 4.8 5.6 5.5 6.0 8.0 8.4 9.2 4.1 4.4 4.3 4.5 5.0 5.3 5.5 5.8 6.4 
450 300 50 25 3.4 4.3 4.8 5.1 6.0 6.5 8.1 9.4 10.3 3.7 3.3 3.9 4.3 4.0 5.2 6.0 5.6 6.9 
450 300 60 36 4.3 4.0 4.S 4.9 4.5 5.3 6.7 6.7 7.9 5.5 6.1 7.1 6.3 7.0 8.6 7.6 8.2 9.9 
450 300 60 33 5.3 4.5 5.7 6.4 5.7 6.9 8.8 8.5 10.1 5.0 5.8 5.4 5.1 6.0 6.2 6.2 7.0 7.4 
450 300 60 30 4.7 5.0 6.3 6.5 6.7 8.0 9.5 10.1 11.8 4.6 4.7 5.1 4.9 5.1 6.0 6.7 6.7 7.9 
450 300 70 42 5.0 5.1 4.8 5.6 5.7 5.3 7.4 7.9 7.9 6.2 7.2 8.1 6.7 7.8 9.2 8.1 9.0 10.7 
450 300 70 38 5.8 5.4 5.5 6.9 6.6 6.7 9.3 9.4 9.9 6.0 7.2 6.7 5.9 7.1 7.2 7.0 8.1 8.4 
450 300 70 35 5.5 6.1 6.3 7.2 7.9 8.1 10.3 11.3 11.8 5.6 6.0 6.3 5.6 6.1 6.9 7.5 7.8 8.9 
450 450 60 33 4.5 4.8 4.7 5.6 5.9 5.8 7.9 8.6 8.9 8.1 8.5 9.9 9.6 10.2 12.1 11.0 11.4 13.6 
450 450 60 30 5.8 5.7 6.1 7.5 7.4 7.8 10.5 10.8 11.5 6.8 7.4 7.3 7.6 8.4 8.9 8.8 9.4 10.2 
450 450 60 27 5.9 6.8 7.3 8.2 9.1 9.5 11.7 13.0 13.8 6.2 6.0 6.8 7.2 7.2 8.5 9.1 8.9 10.4 
450 450 70 38 5.6 5.2 5.9 6.7 6.3 7.0 9.0 9.1 10.1 8.4 9.3 10.4 9.6 10.7 12.1 11.1 12.0 13.9 
4;0 450 70 35 7.0 6.2 7.3 8.6 7.8 9.0 11.6 11.2 12.7 7.4 8.5 8.2 8.0 9.1 9.5 9.3 10.3 10.8 
450 450 70 31 7.8 7.9 9.2 10.0 10.2 11.5 13.6 14.2 15.8 6.7 7.0 7.5 7.4 7.9 8.9 9.4 9.7 11.0 
450 450 80 44 5.6 5.6 5.2 6.7 6.7 6.3 9.1 9.5 9.4 9.4 10.6 11.7 10.3 11.7 13.3 11.9 13.1 14.9 
450 450 80 40 6.8 6.4 6.5 8.5 8.1 8.1 11.5 11.4 11.9 8.6 10.0 9.7 8.9 10.4 10.6 10.3 11.6 12.1 
450 450 80 36 8.0 8.6 8.7 10.2 10.8 10.9 13.8 14.8 15.3 7.9 8.5 9.0 8.3 9.1 10.0 10.3 10.9 12.2 
450 600 70 35 5.7 6.4 6.S 7.3 s.o 8.4 10.2 11.3 12.0 11.7 12.6 13.9 13.4 14.4 16.2 14.6 15.5 17.5 
450 600 70 31 7.9 8.3 9.1 10.1 10.5 11.3 13.6 14.3 15.5 9.3 10.4 10.3 10.3 11.5 11.9 11.3 12.3 13.0 
450 600 70 28 9.6 10.9 11.8 12.4 13.7 14.6 16.5 18.2 19.4 8.0 8.3 9.0 9.1 9.6 10.8 10.8 11.1 12.6 
450 600 80 40 7.1 7.2 8.3 8.7 8.S 9.9 11.6 12.1 13.6 12.2 13.6 14.7 13.6 15.1 16.7 14.9 16.2 18.1 
450 600 80 36 9.5 9.1 10.7 11.7 11.3 12.9 15.2 15.2 17.1 10.1 11.6 11.3 10.8 12.412.7 11.9 13.4 13.9 
450 600 80 32 12.0 12.6 14.2 14.8 15.4 17.0 18.8 19.8 21.9 8.6 9.4 9.9 9.5 10.4 11.4 11.2 12.0 13.2 
450 600 90 45 6.7 7.2 7.2 8.3 8.8 8.8 11.2 12.1 12.5 12.8 14.5 15.5 13.9 15.7 17.2 15.2 16.9 18.7 
450 600 90 40 9.1 9.1 9.6 11.3 11.3 11.8 14.8 15.2 16.0 10.8 12.7 12.3 11.2 13.2 13.3 12.4 14.2 14.6 
450 600 90 36 11.9 12.9 13.5 14.7 15.7 16.3 18.820.221.1 9.3 10.4 10.8 9.8 11.0 12.0 11.7 12.7 13.9 
600 300 60 39 4.2 4.2 4.9 5.0 5.1 5.7 6.1 6.6 7.6 7.9 8.3 9.6 9.2 9.7 11.6 10.2 10.5 12.6 
600 300 60 36 5.6 5.2 6.3 7.0 6.6 7.8 8.7 8.7 10.3 6.2 6.7 6.7 6.8 7.5 8.0 7.6 8.1 8.8 
600 300 60 33 5.7 6.3 7.6 7.8 8.4 9.6 10.1 11.1 12.7 6.0 5.7 6.5 6.S 6.7 8.0 8.3 8.0 9.5 
600 300 70 45 4.6 4.0 5.4 5.5 4.8 6.3 6.6 6.3 8.2 8.1 8.9 10.0 9.1 10.0 11.7 10.1 10.9 12.8 
600 300 70 42 6.0 4.9 6.9 7.5 6.4 8.3 9.2 8.5 10.8 6.7 7.6 7.4 7.0 8.1 8.4 7.9 8.8 9.4 
600 300 70 38 6.9 6.8 8.9 9.0 8.9 10.9 11.3 11.6 14.0 6.4 6.6 7.2 7.0 7.3 8.4 8.5 8.6 10.0 
600 300 80 52 5.4 5.2 5.5 6.2 6.0 6.4 7.4 7.5 8.2 9.2 10.3 11.3 9.9 11.1 12.7 11.0 12.1 13.9 
600 300 80 48 6.7 6.0 6.9 8.1 7.5 8.3 9.9 9.6 10.8 8.1 9.4 9.1 8.1 9.5 9.7 9.1 10.3 10.8 
600 300 80 44 8.0 8.2 9.2 10.0 10.3 11.2 12.3 13.0 14.3 7.8 8.3 8.8 8.0 8.7 9.7 9.6 10.1 11.4 
600 450 70 42 5.6 5.6 6.2 7.0 7.0 7.6 8.6 9.0 10.0 12.2 12.9 14.3 14.0 14.8 16.8 15.1 15.7 lS.O 
600 450 70 38 7.6 7.1 8.2 9.5 9.1 10.2 11.8 11.7 13.2 9.9 10.7 10.8 11.0 11.9 12.6 12.0 12.7 13.6 
600 450 70 35 8.9 9.5 10.6 11.5 12.0 13.2 14.3 15.3 16.8 9.5 9.5 10.4 10.8 10.9 12.4 12.4 12.4 14.1 
600 450 80 48 6.2 5.5 6.9 7.6 6.9 8.3 9.3 8.9 10.7 12.2 13.2 14.5 13.6 14.8 16.6 14.9 15.9 18.0 
600 450 80 44 8.3 7.1 9.0 10.3 9.1 11.0 12.5 11.7 14.0 10.2 11.4 11.3 11.0 12.3 12.8 12.0 13.2 13.9 
600 450 80 40 10.5 10.3 12.3 13.0 12.9 14.8 15.9 16.1 18.4 9.7 10.1 10.8 10.6 11.2 12.5 12.4 12.8 14.3 
600 450 90 54 6.5 6.2 6.5 7.8 7.5 7.8 9.5 9.5 10.2 13.5 14.9 16.1 14.7 16.2 17.9 16.0 17.3 19.3 
600 450 90 49 8.6 7.8 8.6 10.5 9.8 10.5 12.8 12.4 13.6 11.7 13.3 13.1 12.2 13.9 14.2 13.3 14.8 15.5 
600 450 90 45 11.1 11.3 12.2 13.7 13.9 14.7 16.5 17.1 18.3 11.2 11.9 12.6 11.8 12.7 13.9 13.6 14.4 15.8 
600 600 70 38 7.8 8.2 9.1 9.7 10.1 11.2 11.9 12.7 14.1 15.6 16.7 18.1 17.5 18.7 20.6 18.4 19.5 21.7 
600 600 70 35 10.1 10.1 11.6 12.6 12.6 14.1 15.4 15.8 17.7 12.4 13.6 13.7 13.6 14.9 15.5 14.4 15.6 16.4 
600 600 70 31 12.9 13.9 15.5 16.0 17.0 18.6 19.420.822.8 11.3 11.8 12.6 12.7 13.3 14.6 14.1 14.6 16.2 
600 600 80 44 8.9 8.6 10.5 10.8 10.5 12.4 13.0 13.1 15.3 15.9 17.4 18.7 17.5 19.1 20.9 18.5 20.022.0 
600 600 80 40 11.5 10.8 13.1 14.0 13.2 15.6 16.7 16.4 19.1 12.9 14.6 14.5 13.8 15.6 16.0 14.7 16.3 17.0 
600 600 80 36 15.015.2 17.6 18.1 18.3 20.7 21.422.1 24.9 11.8 12.7 13.1 12.9 13.9 15.1 14.415.3 16.7 
600 600 90 49 9.0 9.1 9.9 10.9 11.0 11.8 13.1 13.6 14.7 17.018.820.0 18.3 20.2 21.9 19.421.223.1 
600 600 90 45 11.3 11.0 12.2 13.8 13.4 14.6 16.5 16.6 18.2 14.3 16.3 16.1 14.9 17.0 17.4 15.9 17.S 18.4 
600 600 90 40 15.4 16.1 17.4 18.5 19.2 20.4 21.9 22.9 24.6 12.9 14.2 14.8 13.7 15.1 16.2 15.3 16.5 17.9 
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TABLE P-2B. HAXlMllH QUl!IlE LEICllI ON llIE INBOUND APPROACH (NO. OP VEHICLES) FOR GEOMETRY 5*4 

INTERSECTION MINOR STREET MAJOR STREET 

ENVIRONIIEHr LEFT 1.'URIIS LEFT TURNS 
1m lEVEL MEDIUM LEVEL HIGH LEVEL 1m lEVEL MEDIUM lEVEL KIGK LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
1m MED HIGH 1m MED HIGH 1m HEn KIGH 1m MED HIGH 1m MED HIGK 1m HEn HIGK 

V-2 V-l C'l Gr LL lJI U\ ML 11K HI! KL 11K lUI LL lJI UI ML HI! HI! KL 11K lUI 

300 300 50 27 2.6 2.3 1.7 3.0 2.7 2.2 2.5 2.7 2.5 3.5 2.5 3.6 2.9 2.0 3.6 3.1 2.1 4.0 
300 300 50 25 3.4 2.7 2.6 4.4 3.7 3.6 4.5 4.3 4.5 3.5 2.7 2.4 2.2 1.5 1.8 2.3 1.4 1.9 
300 300 50 22 1.3 1.6 1.6 2.9 3.2 3.2 3.6 4.3 4.7 3.6 2.0 2.5 2.5 1.0 2.0 3.2 1.6 2.9 
300 300 60 33 4.2 3.3 3.5 4.6 3.7 3.9 4.2 3.6 4.2 3.3 2.8 3.7 2.4 2.0 3.4 2.8 2.2 3.9 
300 300 60 30 5.0 3.6 4.3 6.0 4.7 5.3 6.2 5.2 6.2 3.7 3.3 2.8 2.1 1.8 1.9 2.2 1.8 2.1 
300 300 60 27 3.5 3.1 3.9 5.1 4.7 5.5 5.9 5.8 7.0 3.7 2.6 2.9 2.3 1.3 2.1 3.1 2.0 3.0 
300 300 70 38 4.9 4.3 3.4 5.3 4.7 3.8 4.8 4.6 4.1 3.8 3.6 4.4 2.6 2.5 3.9 3.0 2.8 4.4 
300 300 70 35 5.3 4.3 3.9 6.3 5.3 4.9 6.4 5.8 5.8 4.5 4.4 3.9 2.6 2.7 2.6 2.8 2.7 3.0 
300 300 70 31 4.1 4.1 3.8 5.8 5.8 5.4 6.5 6.9 6.9 4.4 3.6 3.8 2.7 2.0 2.7 3.6 2.8 3.7 
300 450 50 25 2.5 2.2 1.6 3.5 3.2 2.5 3.6 3.6 3.4 4.8 4.0 5.3 4.6 4.0 5.8 5.0 4.3 6.3 
300 450 50 22 3.5 2.7 2.6 5.0 4.3 4.1 5.7 5.3 5.5 4.3 3.7 3.6 3.5 3.0 3.4 3.7 3.1 3.8 
300 450 50 20 2.3 2.6 2.5 4.5 4.7 4.6 5.8 6.4 6.7 4.3 3.0 3.6 3.7 2.5 3.6 4.6 3.2 4.6 
300 450 60 30 4.6 3.6 3.7 5.5 4.5 4.7 5.6 5.0 5.5 4.5 4.2 5.2 4.0 3.9 5.4 4.5 4.2 6.0 
300 450 60 27 5.5 4.1 4.7 7.0 5.6 6.2 7.7 6.7 7.6 4.3 4.2 3.9 3.2 3.2 3.4 3.5 3.4 3.8 
300 450 60 24 4.9 4.5 5.2 7.1 6.6 7.3 8.3 8.3 9.3 4.3 3.4 3.8 3.3 2.6 3.5 4.3 3.4 4.6 
300 450 70 35 4.6 4.0 3.1 5.6 5.0 4.0 5.6 5.4 4.8 5.4 5.4 6.3 4.6 4.8 6.2 5.2 5.2 6.9 
300 450 70 31 5.3 4.3 3.8 6.8 5.8 5.3 7.5 6.9 6.7 5.4 5.7 5.2 4.0 4.3 4.4 4.4 4.6 4.9 
300 450 70 28 5.0 4.9 4.5 7.1 7.1 6.6 8.4 8.7 8.7 5.3 4.3 5.1 4.1 3.6 4.5 5.1 4.6 5.7 
300 600 60 27 2.6 2.8 2.6 4.1 4.3 4.1 4.7 5.3 5.4 6.7 6.4 7.6 6.0 6.5 8.2 6.8 6.6 8.5 
300 600 60 24 4.4 4.1 4.3 6.4 6.2 6.4 7.6 7.7 8.4 5.2 5.1 4.9 4.5 4.5 4.8 4.5 4.4 5.0 
300 600 60 21 4.8 5.5 5.8 7.5 8.2 8.5 9.3 10.3 11.1 4.5 3.6 4.2 3.9 3.2 4.3 4.7 3.8 5.1 
300 600 70 31 5.1 4.6 5.2 6.6 6.1 6.6 7.2 7.0 8.0 6.5 6.7 7.6 6.1 6.4 7.9 6.4 6.6 8.4 
300 600 70 28 6.8 5.8 6.9 8.9 7.9 9.0 10.1 9.5 10.9 5.3 5.7 5.3 4.3 4.7 4.9 4.4 4.7 5.1 
300 600 70 24 8.0 8.0 9.1 10.7 10.6 11.8 12.5 12.8 14.3 4.4 4.0 4.4 3.5 3.3 4.2 4.4 3.9 5.1 
300 600 80 36 4.6 4.5 4.0 6.1 6.0 5.4 6.7 6.9 6.8 7.0 7.6 8.4 6.4 7.0 8.4 6.8 7.3 8.9 
300 600 80 32 6.2 5.6 5.5 8.3 7.7 7.6 9.5 9.2 9.6 6.0 6.7 6.2 4.7 5.5 5.5 4.9 5.6 5.9 
300 600 80 28 7.6 8.0 8.0 10.3 10.7 10.7 12.1 12.9 13.3 5.0 5.0 5.2 3.9 3.9 4.7 4.8 4.7 5.7 
450 300 50 30 2.8 2.8 2.3 3.7 3.7 3.2 4.7 5.1 5.1 4.0 3.2 4.4 3.9 3.2 5.0 4.3 3.4 5.4 
450 300 50 27 3.7 3.3 3.3 5.3 4.8 4.8 6.9 6.9 7.3 3.7 3.0 2.9 3.0 2.4 2.8 3.1 2.4 3.1 
450 300 50.25 2.7 3.2 3.3 4.8 5.3 5.4 7.0 8.0 8.5 3.4 2.0 2.6 2.9 1.6 2.8 3.7 2.3 3.7 
450 300 60 36 5.0 4.3 4.6 5.9 5.2 5.5 7.0 6.6 7.4 4.0 3.6 4.6 3.6 3.3 4.9 4.0 3.6 5.4 
450 300 60 33 6.0 4.8 5.6 7.5 6.3 7.2 9.1 8.4 9.6 4.0 3.8 3.4 3.0 2.9 3.1 3.2 2.9 3.4 
450 300 60 30 5.5 5.3 6.2 7.6 7.4 8.3 9.8 10.1 11.3 3.7 2.7 3.2 2.9 2.0 3.0 3.8 2.11 4.0 
450 300 70 42 5.3 5.0 4.3 6.3 5.9 5.2 7.3 7.4 7.0 4.5 4.5 5.4 3.8 3.9 5.4 4.3 4.3 6.0 
450 300 70 38 6.1 5.4 5.1 7.6 6.9 6.6 9.3 8.9 9.0 4.8 4.9 4.5 3.5 3.7 3.8 3.8 3.9 4.3 
450 300 70 35 5.8 6.1 5.9 8.0 8.2 8.0 10.2 10.11 11.0 4.5 3.9 4.2 3.4 2.9 3.7 4.4 3.7 4.8 
450 450 60 33 3.7 3.6 3.1 5.2 5.1 4.6 6.7 7.1 7.0 6.3 5.7 7.1 6.7 6.2 8.1 7.2 6.6 8.7 
450 450 60 30 5.1 4.6 4.5 7.1 6.6 6.6 9.3 9.2 9.6 5.5 5.1 5.1 5.2 4.9 5.4 5.5 5.1 5.9 
450 450 60 27 5.2 5.7 5.7 7.8 8.3 8.4 10.6 11.5 11.9 5.0 3.8 4.6 4.9 3.9 5.2 5.9 4.7 6.3 
450 450 70 38 6.2 5.5 5.8 7.7 6.9 7.2 9.3 8.9 9.6 6.0 5.8 7.0 6.1 6.1 7.8 6.7 6.5 8.5 
450 450 70 35 7.6 6.4 7.2 9.7 8.5 9.2 11.8 11.0 12.2 5.5 5.5 5.3 4.9 5.0 5.4 5.3 5.3 5.9 
450 450 70 31 8.4 8.2 9.1 11.1 10.9 11.7 13.9 14.0 15.3 4.9 4.2 4.7 4.5 3.9 5.0 5.6 4.8 6.2 
450 450 80 44 5.9 5.5 4.7 7.3 6.9 6.1 8.9 8.9 8.5 6.8 7.0 8.1 6.6 6.9 8.5 7.2 7.4 9.3 
450 450 80 40 7.1 6.3 5.9 9.2 8.4 8.0 11.3 10.9 11.0 6.5 6.9 6.6 5.6 6.1 6.4 6.1 6.5 7.0 
450 450 80 36 8.3 8.4 8.2 10.9 11.1 10.8 13.7 14.3 14.4 5.9 5.5 6.0 5.2 4.9 5.9 6.3 5.9 7.2 
450 600 70 35 4.8 5.2 5.1 6.8 7.2 7.1 8.9 9.7 10.0 9.0 8.9 10.2 9.5 9.5 11.4 9.8 9.7 11.8 
450 600 70 31 7.1 7.1 7.4 9.7 9.6 10.0 12.4 12.8 13.5 7.1 7.1 7.1 6.9 7.1 7.5 7.0 7.1 7.8 
450 600 70 28 8.8 9.7 10.2 12.0 12.9 13.4 15.3 16.6 17.5 5.9 5.2 5.9 5.9 5.3 6.6 6.7 6.0 7.5 
450 600 80 40 7.7 7.3 8.1 9.7 9.3 10.1 11.8 11.11 13.0 8.9 9.2 10.3 9.1 9.5 11.2 9.5 9.8 11.7 
450 600 80 36 10.1 9.3 10.5 12.6 11.9 13.1 15.4 15.0 16.6 7.2 7.7 7.5 6.8 7.4 7.7 7.0 7.5 8.0 
450 600 80 32 12.612.8 14.1 15.7 16.0 17.2 19.1 19.721.3 5.9 5.6 6.2 5.6 5.5 6.5 6.5 6.2 7.5 
450 600 90 45 6.9 7.0 6.6 8.9 9.0 8.6 11.0 11.5 11.5 9.3 10.0 11.0 9.2 10.0 11.6 9.7 10.3 12.1 
450 600 90 40 9.3 8.9 9.0 11.9 11.5 11.6 14.6 14.6 15.1 7.8 8.6 8.3 7.0 8.0 8.2 7.3 8.1 8.6 
450 600 90 36 12.1 12.7 12.9 15.3 15.9 16.1 18.6 19.6 20.2 6.4 6.4 6.9 5.8 6.0 6.9 6.8 6.8 8.0 
600 300 60 39 4.2 3.9 4.2 5.5 5.1 5.4 5.8 5.9 6.5 6.1 5.4 6.8 6.3 5.8 7.7 6.4 5.7 7.8 
600 300 60 36 5.7 4.9 5.7 7.5 6.7 7.5 8.5 8.1 9.2 4.9 4.4 4.4 4.4 4.0 4.5 4.3 3.8 4.5 
600 300 60 33 5.9 6.1 6.9 8.3 8.5 9.3 9.8 10.4 11.6 4.8 3.5 4.3 4.5 3.4 4.7 5.1 3.8 5.3 
600 300 70 45 6.1 5.1 6.1 7.3 6.3 7.4 7.7 7.0 8.5 5.6 5.4 6.6 5.5 5.4 7.1 5.7 5.4 7.4 
600 300 70 42 7.5 6.1 7.6 9.4 7.9 9.4 10.3 9.2 11.1 4.11 4.7 4.5 4.0 4.0 4.4 4.0 3.8 4.4 
600 300 70 38 8.5 8.0 9.6 10.9 10.4 12.0 12.4 12.3 14.3 4.6 3.8 4.4 4.0 3.3 4.4 4.7 3.8 5.2 
600 300 80 52 6.5 5.9 5.8 7.7 7.1 7.1 8.1 7.8 8.2 6.6 6.7 7.8 6.1 6.3 8.0 6.4 6.4 8.3 
600 300 80 48 7.8 6.8 7.2 9.7 8.6 9.0 10.6 9.9 10.7 6.0 6.2 6.0 4.9 5.2 5.5 4.9 5.2 5.7 
600 300 80 44 9.1 9.0 9.5 11.5 11.4 11.9 13.1 13.4 14.3 5.8 5.3 5.8 4.9 4.5 5.5 5.6 5.1 6.4 
600 450 70 42 5.6 5.2 5.5 7.4 7.0 7.2 8.3 8.3 8.9 9.5 9.1 10.6 10.1 9.9 11.9 10.4 10.0 12.3 
600 450 70 38 7.6 6.8 7.5 10.0 9.1 9.8 11.5 11.0 12.1 7.7 7.5 7.6 7.7 7.5 8.2 7.8 7.5 8.4 
600 450 70 35 9.0 9.2 9.9 12.0 12.1 12.9 14.0 14.6 15.7 7.4 6.4 7.3 7.6 6.7 8.1 8.3 7.3 9.0 
600 450 80 48 7.7 6.6 7.6 9.4 8.3 9.3 10.3 9.6 11.0 8.8 8.9 10.2 9.1 9.3 11.2 9.5 9.5 11.6 
600 450 80 44 9.7 8.2 9.7 12.1 10.5 12.0 13.6 12.4 14.3 7.3 7.5 7.5 7.0 7.3 7.8 7.2 7.3 8.1 
600 450 80 40 11.9 11.4 13.0 14.9 14.3 15.9 17.0 16.8 18.8 6.9 6.4 7.1 6.8 6.3 7.6 7.6 7.0 8.5 
600 450 90 54 7.5 6.8 6.7 9.3 8.6 8.5 10.2 9.8 10.1 10.0 10.3 11.6 10.0 10.5 12.3 10.4 10.8 12.8 
600 450 90 49 9.6 8.5 8.9 12.0 10.9 11.2 13.5 12.7 13.5 8.7 9.2 9.1 8.1 3.7 9.1 8.3 8.8 9.4 
600 450 90 45 12.2 12.0 12.5 15.1 15.015.4 17.2 17.4 18.3 8.3 8.0 8.7 7.8 7.7 8.8 8.7 8.4 9.9 
600 600 70 38 7.8 7.8 8.5 10.1 10.1 10.8 11.5 11.9 12.9 11.9 12.0 13.5 12.7 12.9 14.9 12.8 12.8 15.0 
600 600 70 35 10.1 9.7 10.11 13.0 12.6 13.7 15.0 15.0 16.5 9.2 9.5 9.6 9.3 9.6 10.3 9.2 9.4 10.3 
600 600 70 31 13.0 13.5 14.8 16.4 17.0 18.2 19.1 20.0 21.6 8.3 7.7 8.6 8.5 8.1 9.5 9.1 8.5 10.2 
600 600 80 44 10.3 9.6 11.1 12.6 11.9 13.4 14.0 13.7 15.5 11.6 12.1 13.4 12.1 12.7 14.5 12.2 12.7 14.7 
600 600 80 40 12.9 11.8 13.7 15.7 14.6 16.5 17.8 17.0 19.3 9.2 9.8 9.7 8.9 9.7 10.1 8.9 9.5 10.2 
600 600 80 36 16.4 16.3 18.3 19.9 19.7 21.7 22.5 22.7 25.1 8.1 8.0 8.7 8.1 8.1 9.3 8.7 8.6 10.1 
600 600 90 49 10.0 9.7 10.1 12.3 12.0 12.4 13.7 13.8 14.5 12.6 13.4 14.6 12.7 13.6 15.3 12.9 13.7 15.7 
600 600 90 45 12.3 11.6 12.4 15.2 14.5 15.3 17.2 16.9 18.1 10.4 11.4 11.2 9.8 10.9 11.3 9.9 10.9 11.5 
600 600 90 40 16.5 16.7 17.6 19.9 20.221.1 22.5 23.2 24.5 9.1 9.4 10.0 8.8 9.1 10.2 9.5 9.7 11.1 
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TABLE F-2C. MAXlHUH QUEUE IENGm ON TIlE INBOUIID APPROACH (NO. OF VEHICLES) FOR GEOMETRY 5 *5 

III'I1!BSECTION MINOR STREET MAJOR STREET 

ENVIRDNMENr U:FT TURNS LEFT TURNS 
Im LEVEL HEDIUK LEVEL HIGH U:VEL Im U:VEL HEDIUH U:VEL HIGH U:VEL 

TRUCKS TRUCKS TROCKS TRUCKS TRUCKS TRUCKS 
Im HED HIGH Im HED HIGH Im HED HIGH Im HED HIGH Im KED HIGH Im HED HIGH 

V-2 V-I CY GT LL LM LH !II. MM MIl HI.. 11M I!H LL LM LH !II. MM MIl HI.. IlK I!H 

300 300 50 27 5.5 5.3 4.7 3.7 3.5 2.9 2.2 2.3 2.1 2.8 1.9 2.9 2.1 1.3 2.9 2.5 1.6 3.3 
300 300 50 25 5.4 4.8 4.6 4.2 3.5 3.4 3.3 3.0 3.2 3.4 2.7 2.3 2.0 1.4 1.6 2.2 1.5 1.9 
300 300 50 22 2.4 2.7 2.6 1.8 2.1 2.0 1.5 2.1 2.5 3.5 2.1 2.5 2.3 .9 1.9 3.2 1.7 2.9 
300 300 60 33 6.7 5.8 6.0 4.9 4.0 4.2 3.4 2.8 3.4 3.3 2.9 3.7 2.2 1.9 3.3 2.7 2.2 3.8 
300 300 60 30 6.6 5.2 5.9 5.4 4.0 4.7 4.5 3.5 4.5 4.2 3.9 3.4 2.5 2.3 2.3 2.8 2.5 2.7 
300 300 60 27 4.2 3.8 4.5 3.6 3.1 3.9 3.2 3.2 4.3 4.3 3.3 3.5 2.8 1.8 2.6 3.7 2.7 3.7 
300 300 70 38 6.8 6.2 5.3 5.0 4.4 3.5 3.5 3.3 2.7 4.0 3.9 4.6 2.6 2.6 3.9 3.2 3.0 4.5 
300 300 70 35 6.3 5.3 4.8 5.1 4.1 3.6 4.1 3.5 3.5 5.2 5.2 4.6 3.2 3.3 3.2 3.5 3.6 3.7 
300 300 70 31 4.2 4.2 3.8 3.6 3.6 3.2 3.3 3.6 3.7 5.2 4.5 4.6 3.3 2.7 3.4 4.4 3.6 4.5 
300 450 50 25 4.9 4.6 3.9 3.6 3.3 2.7 2.6 2.7 2.4 3.9 3.3 4.5 3.7 3.2 4.8 4.2 3.6 5.5 
300 450 50 22 4.9 4.2 4.0 4.2 3.5 3.3 3.8 3.5 3.7 4.1 3.6 3.4 3.1 2.8 3.1 3.5 3.0 3.6 
300 450 50 20 2.9 3.1 3.0 2.8 3.0 2.9 3.0 3.6 3.9 4.1 2.9 3.5 3.3 2.3 3.3 4.4 3.2 4.5 
300 450 60 30 6.5 5.5 5.6 5.2 4.2 4.3 4.2 3.6 4.1 4.3 4.1 5.1 3.7 3.6 5.1 4.4 4.1 5.9 
300 450 60 27 6.5 5.0 5.6 5.8 4.4 4.9 5.4 4.3 5.3 4.8 4.7 4.3 3.5 3.6 3.7 4.0 3.9 4.3 
300 450 60 24 5.0 4.5 5.2 4.9 4.4 5.1 5.1 5.0 6.1 4.7 4.0 4.3 3.6 3.0 3.9 4.8 4.0 5.1 
300 450 70 35 6.0 5.3 4.4 4.7 4.1 3.1 3.7 3.5 2.9 5.3 5.5 6.4 4.4 4.7 6.1 5.2 5.3 7.0 
300 450 70 31 5.7 4.7 4.2 5.0 4.0 3.5 4.6 4.0 3.8 6.0 6.3 5.9 4.5 4.9 4.9 5.0 5.3 5.6 
300 450 70 28 4.5 4.4 4.0 4.4 4.3 3.9 4.6 4.9 4.8 5.9 5.5 5.8 4.5 4.2 5.0 5.8 5.3 6.4 
300 600 60 27 4.4 4.6 4.3 3.7 3.8 3.6 3.2 3.7 3.9 5.7 5.6 6.7 5.5 5.5 7.1 5.9 5.8 7.6 
300 600 60 24 5.2 4.9 5.2 5.1 4.8 5.0 5.2 5.3 5.9 4.9 4.9 4.6 4.0 4.1 4.4 4.2 4.2 4.7 
300 600 60 21 4.7 5.4 5.7 5.2 5.9 6.2 5.9 7.0 7.7 4.2 3.4 3.9 3.5 2.9 3.9 4.4 3.6 4.9 
300 600 70 31 6.5 5.9 6.5 5.7 5.2 5.7 5.3 5.1 6.0 6.2 6.5 7.4 5.7 6.1 7.5 6.2 6.4 8.1 
300 600 70 28 7.2 6.2 7.3 7.1 6.1 7.1 7.2 6.6 8.0 5.6 6.1 5.6 4.5 5.0 5.1 4.8 5.2 5.5 
300 600 70 24 7.5 7.4 8.5 7.9 7.9 9.0 8.6 9.0 10.5 4.7 4.4 4.7 3.7 3.6 4.4 4.7 4.4 5.5 
300 600 80 36 5.4 5.2 4.7 4.7 4.5 3.9 4.2 4.4 4.2 6.9 7.5 8.4 6.1 6.8 8.2 6.7 7.3 8.8 
300 600 80 32 6.0 5.4 5.3 5.9 5.2 5.2 6.0 5.8 6.1 6.5 7.3 6.7 5.0 5.9 5.9 5.4 6.2 6.4 
300 600 80 28 6.5 6.9 6.9 7.0 7.4 7.4 7.7 8.5 8.9 5.5 5.6 5.8 4.2 4.4 5.1 5.3 5.3 6.3 
450 300 50 30 4.7 4.6 4.2 3.4 3.3 2.9 3.4 3.7 3.7 3.2 2.5 3.6 3.0 2.4 4.1 3.5 2.7 4.7 
450 300 50 27 4.7 4.3 4.3 4.0 3.6 3.6 4.6 4.5 4.9 3.5 2.9 2.7 2.6 2.2 2.5 2.9 2.3 2.9 
450 300 50 25 2.7 3.2 3.3 2.6 3.1 3.2 3.8 4.7 5.2 3.3 1.9 2.5 2.6 1.4 2.5 3.5 2.2 3.5 
450 300 60 36 6.4 5.7 6.1 5.1 4.4 4.7 5.1 4.8 5.5 3.8 3.5 4.5 3.3 3.1 4.6 3.9 3.5 5.3 
450 300 60 33 6.5 5.3 6.1 5.8 4.6 5.4 6.4 5.6 6.8 4.4 4.3 3.9 3.3 3.2 3.4 3.6 3.5 3.9 
450 300 60 30 5.0 4.9 5.8 5.0 4.8 5.7 6.1 6.3 7.6 4.2 3.3 3.7 3.2 2.4 3.3 4.2 3.3 4.5 
450 300 70 42 6.2 5.9 5.1 4.9 4.6 3.8 4.9 5.0 4.6 4.5 4.6 5.4 3.7 3.9 5.3 4.4 4.4 6.0 
450 300 70 38 6.0 5.3 5.0 5.3 4.6 4.3 5.9 5.6 5.6 5.4 5.6 5.2 4.0 4.3 4.3 4.4 4.6 4.9 
450 300 70 35 4.9 5.1 4.9 4.8 5.0 4.8 5.9 6.5 6.7 5.2 4.6 4.9 3.9 3.5 4.3 5.0 4.4 5.5 
450 450 M 33 5.0 4.9 4.4 4.2 4.2 3.7 4.8 5.1 5.0 5.3 4.9 6.2 5.6 5.3 7.1 6.3 5.8 7.9 
4jO 450 60 30 5.5 5.0 4.9 5.3 4.8 4.7 6.4 6.3 6.6 5.1 4.8 4.8 4.7 4.5 5.0 5.2 4.9 5.6 
450 450 60 27 4.6 5.1 5.2 5.1 5.5 5.6 6.8 7.6 8.1 4.7 3.6 4.4 4.5 3.5 4.8 5.6 4.5 6.0 
450 450 70 38 7.1 6.3 6.6 6.3 5.5 5.8 6.9 6.5 7.1 5.7 5.6 6.8 5.6 5.7 7.4 6.4 6.3 8.2 
450 450 70 35 7.5 6.3 7.1 7.4 6.2 6.9 8.5 7.7 8.8 5.8 5.9 5.7 5.1 5.3 5.6 5.6 5.7 6.2 
450 450 70 31 7.4 7.2 8.0 7.9 7.6 8.5 9.6 9.7 11.0 5.2 4.6 5.1 4.7 4.2 5.2 5.9 5.3 6.6 
450 450 80 44 6.1 5.8 4.9 5.4 5.0 4.2 5.9 5.9 5.5 6.7 7.0 8.0 6.3 6.7 8.3 7.1 7.4 9.2 
450 450 80 40 6.5 5.6 5.3 6.3 5.5 5.1 7.4 7.0 7.0 7.0 7.5 7.1 6.0 6.6 6.7 6.6 7.1 7.5 
450 450 BO 36 6.7 6.9 6.6 7.1 7.3 7.0 8.8 9.4 9.5 6.4 6.1 6.5 5.5 5.4 6.3 6.9 ~.5 7.7 
450 600 70 35 5.5 5.9 5.8 5.3 5.7 5.6 6.4 7.1 7.4 7.9 8.0 9.2 8.3 8.4 10.2 8.8 8.8 10.8 
450 600 70 31 6.9 6.8 7.2 7.3 7.2 7.6 8.9 9.2 10.0 6.6 6.8 6.7 6.3 6.6 7.0 6.6 6.7 7.4 
450 600 70 28 7.7 8.6 9.1 8.6 9.5 10.0 10.9 12.2 13.0 5.5 4.9 5.5 5.4 4.9 6.1 6.3 5.7 7.1 
450 600 80 40 8.0 7.6 8.3 7.7 7.4 8.1 8.8 8.8 9.9 8.5 8.9 10.0 8.5 9.1 10.7 9.1 9.5 11.3 
450 600 80 36 9.4 8.6 9.8 9.8 9.0 10.2 11.4 11.0 12.6 7.4 8.0 7.7 6.8 7.5 7.8 7.2 7.8 8.2 
450 600 80 32 11.0 11.2 12.4 11.9 12.1 13.4 14.2 14.8 16.4 6.1 6.0 6.4 5.7 5.7 6.6 6.7 6.6 7.8 
450 600 90 45 6.6 6.7 6.3 6.4 6.4 6.0 7.4 7.9 7.9 9.1 9.9 10.8 8.8 9.7 11.2 9.5 10.2 12.0 
450 600 90 40 8.1 7.7 7.8 8.4 8.1 8.1 10.1 10.1 10.5 8.2 9.1 8.7 7.2 8.3 8.4 7.7 8.6 9.0 
450 600 90 36 10.0 10.6 10.7 10.9 11.5 11.7 13.2 14.2 14.7 6.8 6.9 7.3 6.0 6.3 7.2 7.2 7.3 8.5 
600 300 60 39 5.7 5.3 5.6 4.7 4.3 4.6 4.0 4.0 4.7 4.9 4.3 5.6 4.9 4.5 6.3 5.1 4.6 6.6 
600 300 60 36 6.2 5.4 6.2 5.8 5.0 5.7 5.7 5.3 6.4 4.2 3.8 3.8 3.6 3.3 3.8 3.7 3.2 3.9 
600 300 60 33 5.4 5.6 6.5 5.6 5.8 6.7 6.1 6.7 7.9 4.2 3.0 3.7 3.7 2.7 3.9 4.5 3.3 4.8 
600 300 70 45 7.1 6.0 7.1 6.1 5.0 6.1 5.4 4.7 6.2 5.0 4.9 6.0 4 •. 3 4.8 6.4 5.1 4.9 6.8 
600 300 70 42 7.6 6.1 7.6 7.2 5.7 7.2 7.1 6.0 7.9 4.7 4.8 4.5 3.8 3.9 4.2 3.9 3.9 4.5 
600 300 70 38 7.6 7.1 8.7 7.8 7.3 8.9 8.3 8.1 10.1 4.6 3.9 4.4 3.9 3.3 4.3 4.7 3.9 5.2 
600 300 80 52 6.9 6.3 6.2 5.9 5.3 5.2 5.2 4.9 5.3 6.1 6.3 7.3 5.5 5.9 7.4 5.9 6.1 7.9 
600 300 80 48 7.3 6.2 6.7 6.9 5.8 6.3 6.8 6.1 6.9 6.1 6.5 6. L 4.9 5.4 5.6 5.1 5.4 5.9 
600 300 80 44 7.7 7.6 8.1 7.9 7.8 8.3 8.4 8.6 9.5 6.0 5.6 6.0 4.9 4.7 5.6 5.8 5.4 6.6 
600 450 70 42 6.5 6.1 6.3 6.0 5.6 5.8 5.9 5.8 6.4 8.1 7.9 9.3 8.6 8.5 10.5 9.1 8.7 11.0 
600 450 70 38 7.6 6.7 7.4 7.7 6.9 7.5 8.1 7.6 8.7 6.9 6.8 6.9 6.8 6.7 7.4 7.0 6.8 7.7 
600 450 70 35 8.0 8.1 8.9 8.7 8.9 9.6 9.8 10.3 11.4 6.7 5.8 6.6 6.7 5.9 7.3 7.6 6.7 8.3 
600 450 80 48 8.1 6.9 8.0 7.6 6.5 7.5 7.4 6.7 8.1 8.1 8.2 9.5 8.3 8.5 10.3 8.8 8.9 10.9 
600 450 80 44 9.2 7.7 9.1 9.4 7.8 9.3 9.8 8.6 10.4 7.2 7.5 7.4 6.7 7.1 7.6 7.0 7.3 8.0 
600 450 80 40 10.5 9.9 11.5 11.2 10.6 12.2 12.2 12.0 14.0 6.8 6.4 7.1 6.5 6.2 7.4 7.5 7.0 8.5 
600 450 90 54 7.4 6.6 6.5 6.9 6.2 6.1 6.7 6.4 6.7 9.4 9.911.1 9.3 9.9 11.6 9.9 10.3 12.3 
600 450 90 49 8.6 7.4 7.8 8.7 7.5 7.9 9.1 8.3 9.1 8.7 9.4 9.2 8.0 8.7 9.0 8.4 8.9 9.5 
600 450 90 45 10.2 10.0 10.4 10.9 10.7 11.2 11.9 12.1 12.9 8.3 8.2 8.8 7.7 7.7 8.8 8.8 8.6 10.0 
600 600 70 38 8.1 8.1 8.7 8.1 8.1 8.8 8.5 8.9 9.9 10.5 10.6 12.0 11.1 11.3 13.3 11.3 11.4 13.6 
600 600 70 35 9.5 9.1 10.2 10.1 9.7 10.8 11.1 11.0 12.5 8.4 8.7 8.7 8.3 8.7 9.3 8.3 8.6 9.4 
600 600 70 31 11.4 12.0 13.1 12.6 13.2 14.4 14.2 15.1 16.7 7.4 7.0 7.8 7.5 7.2 8.5 8.2 7.8 9.4 
600 600 80 44 10.1 9.4 10.9 10.2 9.5 10.9 10.5 10.2 12.0 10.8 11.4 12.6 11.1 11.8 13.5 11.4 12.0 13.9 
600 600 80 40 11.8 10.6 12.5 12.4 11.3 13.2 13.4 12.6 14.9 8.9 9.7 9.5 8.5 9.4 9.8 8.7 9.4 10.0 
600 600 80 36 14.4 14.2 16.2 15.6 15.5 17.5 17.2 17.4 19.8 7.9 7.9 8.5 7.7 7.8 9.0 8.5 8.5 9.9 
600 600 90 49 9.2 9.0 9.3 9.3 9.0 9.4 9.7 9.7 10.5 11.9 12.8 13.9 11.9 12.9 14.6 12.3 13.2 15.1 
600 600 90 45 10.6 9.9 10.7 11.3 10.5 11.3 12.2 11.9 13.0 10.3 11.4 11.2 9.6 10.8 11.1 9.8 10.911.4 
600 600 90 40 13.8 14.1 15.0 15.1 15.4 16.2 16.6 17.3 18.5 9.1 9.4 9.9 8.6 9.0 10.1 9.5 9.8 11.1 
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TABLE F-2D. MAXIMUM ~UE LENGnI 011 ntE INBOIJNI) APP1IOo\CH (NO. OF VEHlClZS) FOR GEOMETRY 6*4 

INTERSECfIOII MIlOt S'I."HI!ET MAJOR stREET 

ENVIRONMENT LEFT TURNS LEIT TURNS 
LOW LEVEL HEDIIlK LEVEL HIGH LEVEL LOW LEVEL HEDIIlK 1ZVEL IUGH LEVEL 

TROCKS TRUCKS TRUCKS TRUCKS TRUCKS TROCKS 
LOW KED HIGH LOW HED HIGH LOW lIED HIGH LOW KED HIGH LOW MED HIGH LOW KED HIGH 

V-2 V-I CY GT LL IJI Ul HI. 11M MIl m. 11K HII LL IJI Ul HI. 11M MIl m. 11K HII 

300 300 50 27 2.7 3.5 3.2 2.6 3.4 3.1 2.1 3.3 3.3 2.4 1.7 2.9 2.5 2.0 3.7 3.5 2.9 4.3 
300 300 50 25 3.4 3.8 3.9 3.9 4.2 4.4 4.0 4.7 5.3 2.1 1.6 1.4 1.6 1.2 1.5 2.4 1.9 2.4 
300 300 50 22 1.8 3.1 3.4 2.9 4.2 4.4 3.6 5.3 5.9 2.3 1.1 1.6 2.0 .8 1.9 3.5 2.2 3.5 
300 300 60 33 3.6 3.7 4.2 3.5 3.5 4.0 3.0 3.5 4.3 2.9 2.6 3.6 2.7 2.6 4.1 3.8 3.6 5.3 
300 300 60 30 4.3 3.9 4.9 4.7 4.4 5.3 4.8 4.9 6.2 2.9 2.11 2.4 2.1 2.1 2.2 3.0 2.9 3.3 
300 300 60 27 3.3 3.9 4.9 4.3 4.9 6.0 5.0 6.0 7.5 3.1 2.3 2.6 2.4 1.7 2.6 4.0 3.2 4.3 
300 300 70 38 4.7 5.1 4.5 4.5 5.0 4.4 4.0 4.9 4.7 3.5 3.7 4.5 3.1 3.3 4.7 4.2 4.3 5.9 
300 300 70 35 4.9 5.0 4.8 5.4 5.5 5.3 5.5 6.0 6.2 3.9 4.2 3.7 2.8 3.2 3.2 3.8 4.0 4.3 
300 300 70 31 4.3 5.3 5.3 5.4 6.4 6.3 6.1 7.5 7.8 3.9 3.5 3.7 3.0 2.6 3.4 4.6 4.1 5.2 
300 450 50 25 3.1 3.8 3.5 3.5 4.2 3.8 3.5 4.7 4.7 3.6 3.2 4.5 4.2 3.9 5.7 5.4 4.9 7.0 
300 450 50 22 3.9 4.2 4.3 4.9 5.2 5.3 5.5 6.2 6.7 2.8 2.6 2.5 2.8 2.7 3.1 3.11 3.5 4.2 
300 450 50 20 3.3 4.5 4.7 4.9 6.1 6.3 6.1 7.8 8.3 3.0 2.0 2.6 3.1 2.2 3.4 4.7 3.7 5.2 
300 450 60 30 4.4 4.4 4.8 4.8 4.8 5.2 4.8 5.2 6.0 3.9 4.0 5.1 4.2 4.4 6.0 5.5 5.5 7.4 
300 450 60 27 5.1 4.7 5.6 6.1 5.7 6.6 6.8 6.8 8.0 3.5 3.7 3.4 3.2 3.5 3.7 4.2 4.4 4.9 
300 450 60 24 5.1 5.6 6.6 6.7 7.2 8.2 7.9 8.9 10.2 3.6 3.0 3.5 3.4 2.9 3.9 5.1 4.5 5.8 
300 450 70 35 4.8 5.2 4.6 5.2 5.6 5.0 5.3 6.1 5.8 5.0 5.4 6.3 5.0 5.5 7.0 6.3 6.7 8.4 
300 450 70 31 5.4 5.4 5.1 6.4 6.4 6.1 7.0 7.4 7.5 4.8 5.3 4.9 4.1 4.8 4.9 5.3 5.8 6.2 
300 450 70 28 5.5 6.5 6.4 7.1 8.1 8.0 8.4 9.7 10.0 4.8 4.6 4.9 4.3 4.2 5.1 6.1 5.9 7.0 
300 600 60 27 3.2 4.3 4.4 4.1 5.2 5.3 4.7 6.2 6.7 5.4 5.5 6.7 6.1 6.3 8.1 7.1 7.2 9.2 
300 600 60 24 4.7 5.5 6.0 6.3 7.0 7.5 7.4 8.6 9.5 3.7 3.9 3.8 3.7 4.1 4.4 4.5 4.7 5.4 
300 600 60 21 5.7 7.4 8.0 7.8 9.5 10.1 9.611.7 12.6 3.1 2.5 3.2 3.3 2.9 4.0 4.8 4.2 5.6 
300 600 70 31 4.9 5.3 6.2 5.8 6.2 7.1 6.4 7.2 8.5 5.9 6.4 7.4 6.3 6.9 8.4 7.4 7.8 9.6 
300 600 70 28 6.4 6.5 7.8 8.0 8.0 9.3 9.1 9.5 11.2 4.4 5.1 4.8 4.2 4.9 5.1 5.1 5.7 6.1 
300 600 70 24 8.1 9.1 10.5 10.2 11.2 12.6 12.0 13.4 15.1 3.6 3.5 4.0 3.5 3.6 4.5 5.1 5.0 6.2 
300 600 80 36 4.8 5.6 5.4 5.7 6.6 6.3 6.3 7.5 7.7 6.6 7.4 8.4 6.7 7.6 9.1 7.8 8.7 10.4 
300 600 80 32 6.2 6.6 6.8 7.7 8.1 8.3 8.9 9.7 10.3 5.3 6.3 5.9 4.7 5.9 6.0 5.7 6.7 7.0 
300 600 80 28 8.1 9.5 9.8 10.3 11.7 12.0 12.1 13.8 14.5 4.4 4.7 5.0 4.0 4.4 5.2 5.7 5.9 7.0 
450 300 50 30 3.0 4.0 3.8 3.3 4.4 4.2 4.4 5.8 6.0 2.8 2.3 3.6 3.5 3.2 5.0 4.6 4.1 6.2 
450 300 50 27 3.8 4.4 4.7 4.8 5.4 5.7 6.4 7.4 8.1 2.3 1.9 1.8 2.3 2.1 2.5 3.2 2.8 3.5 
450 300 50 25 3.2 4.8 5.2 4.8 6.4 6.7 7.0 9.0 9.8 2.1 1.0 1.7 2.3 1.4 2.6 3.9 2.8 4.3 
450 300 60 36 4.4 4.7 5.4 4.8 5.1 5.7 5.8 6.5 7.5 3.4 3.4 4.5 3.8 3.9 5.5 5.0 4.9 6.8 
450 300 60 33 5.2 5.1 6.2 6.2 6.1 7.2 7.9 8.1 9.6 3.2 3.3 3.0 2.9 3.1 3.4 3.9 4.0 4.5 
450 300 60 30 5.2 6.1 7.3 6.8 7.7 8.9 9.1 10.3 11.9 3.0 2.4 2.9 2.9 2.4 3.4 4.6 3.9 5.2 
450 300 70 42 5.2 5.9 5.4 5.6 6.3 5.8 6.6 7.7 7.6 4.2 4.4 5.4 4.3 4.7 6.2 5.5 5.8 7.5 
450 300 70 38 5.8 6.1 6.1 6.8 7.1 7.0 8.4 9.1 9.5 4.2 4.6 4.3 3.6 4.2 4.4 4.7 5.1 5.5 
450 300 70 35 6.1 7.3 7.4 7.6 8.9 9.0 9.9 1l.5 12.0 4.0 3.7 4.1 3.6 3.4 4.4 5.4 5.0 6.2 
450 450 60 33 4.3 5.3 5.1 5.2 6.2 6.0 6.8 8.1 8.3 5.1 4.8 6.2 6.2 6.1 8.1 7.5 7.2 9.4 
450 450 60 30 5.6 6.1 6.3 7.1 7.6 7.8 9.2 10.1 10.8 4.0 3.9 3.9 4.5 4.5 5.1 5.5 5.4 6.3 
450 450 60 27 6.2 7.7 8.0 8.3 9.11 10.1 1l.0 12.9 13.6 3.6 2.11 3.6 4.3 3.6 4.9 6.0 5.2 6.8 
450 450 70 38 6.1 0.3 6.9 7.0 7.2 7.8 8.6 9.2 10.1 5.4 5.6 6.8 6.2 6.6 8.3 7.6 7.8 9.8 
450 450 70 35 7.3 7.1 a.2 8.8 8.6 9.7 11.0 11.2 12.6 4.6 5.0 4.8 4.8 5.3 5.7 6.0 6.3 6.9 
450 450 70 31 ·3.6 9.4 10.6 10.7 11.5 12.7 13.5 14.7 16.2 4.1 3.7 4.4 4.5 4.2 5.4 6.3 5.9 7.3 
450 450 80 44 6.1 6.8 6.3 7.0 7.7 7.2 8.6 9.6 9.5 6.4 6.9 8.0 6.9 7.6 9.2 8.3 8.9 10.8 
450 450 80 40 7.2 7.5 7.4 8.7 9.0 8.9 10.9 11.5 11.8 5.8 6.5 6.3 5.7 6.5 6.8 7.0 7.6 8.2 
450 450 80 36 8.910.1 10.1 11.0 12.2 12.2 13.8 15.3 15.7 5.3 5.2 5.8 5.3 5.4 6.5 7.3 7.2 8.5 
450 600 70 35 5.4 6.8 7.0 6.8 8.2 8.4 8.9 10.7 11.3 7.7 7.9 9.3 9.0 9.3 11.2 10.1 10.3 12.4 
450 600 70 31 7.5 8.5 9.2 9.6 10.5 11.2 12.3 13.6 14.7 5.5 5.9 5.9 6.1 6.6 7.1 7.0 7.4 8.1 
450 600 70 28 9.7 11.7 12.4 12.4 14.3 15.0 15.7 18.0 19.1 4.4 4.1 4.8 5.2 5.0 6.3 6.8 6.4 7.9 
450 600 80 40 7.5 8.1 9.2 8.9 9.6 10.6 11.0 12.1 13.5 8.2 8.9 10.1 9.2 10.0 11.7 10.4 11.0 12.9 
450 600 80 36 9.7 10.0 11.4 11.7 12.0 13.4 14.4 15.1 16.9 6.3 7.1 7.0 6.6 7.5 7.9 7.6 8.4 9.0 
450 600 80 32 12.7 13.9 15.5 15.3 16.6 18.1 18.6 20.2 22.2 5.1 5.1 5.7 5.5 5.7 6.8 7.2 7.2 8.6 
450 600 90 45 7.1 8.2 8.1 8.6 9.6 9.5 10.7 12.1 12.4 8.8 9.8 10.9 9.5 10.6 12.2 10.7 11.7 13.6 
450 600 90 40 9.4 10.0 10.4 11.4 12.1 12.4 14.1 15.2 15.9 7.1 8.2 7.9 7.0 8.3 8.6 8.1 9.2 9.7 
450 600 90 36 12.7 14.3 14.8 15.3 17.0 17.4 18.620.621.5 5.7 6.1 6.6 5.9 6.4 7.4 7.6 8.0 9.3 
600 300 60 39 3.0 3.7 4.3 3.7 4.4 4.9 4.0 5.1 6.0 5.5 5.2 6.6 6.5 6.3 8.2 7.3 7.0 9.2 
600 300 60 36 4.3 4.6 5.6 5.6 5.8 6.9 6.5 7.2 8.6 4.0 3.8 3.9 4.3 4.2 4.8 5.0 4.8 5.6 
600 300 60 33 5.0 6.2 7.3 6.9 8.1 9.2 8.4 10.0 11.5 4.1 3.1 4.0 4.5 3.7 5.1 5.8 4.9 6.5 
600 300 70 45 4.1 4.1 5.4 4.8 4.7 6.1 5.1 5.5 7.2 5.7 5.8 7.0 6.3 6.6 8.3 7.3 7.3 9.4 
600 300 70 42 5.4 4.9 6.8 6.7 6.2 8.0 7.6 7.5 9.7 4.5 4.8 4.7 4.5 4.9 5.3 5.3 5.5 6.1 
600 300 70 38 6.8 7.3 9.3 8.7 9.2 11.1 10.2 11.1 13.4 4.5 4.0 4.7 4.7 4.3 5.4 6.1 5.5 7.0 
600 300 80 52 4.9 5.3 5.6 5.6 6.0 6.2 6.0 6.7 7.3 6.8 7.2 8.4 7.1 7.7 9.3 8.1 8.5 10.4 
600 300 80 48 6.1 6.1 6.8 7.4 7.3 8.1 8.3 8.7 9.8 5.9 6.5 6.3 5.6 6.3 6.6 6.4 7.0 7.5 
600 300 80 44 7.9 8.8 9.6 9.8 10.7 11.5 11.3 12.6 13.8 5.9 5.7 6.3 5.7 5.7 6.7 7.2 7.0 8.3 
600 450 70 42 4.8 5.5 6.0 6.0 6.7 7.2 6.9 7.9 8.8 8.9 8.8 10.4 10.3 10.3 12.4 11.3 11.2 13.5 
600 450 70 311 6.7 6.9 7.8 8.5 8.7 9.6 9.9 10.5 11.9 6.8 6.9 7.1 7.5 7.7 8.5 8.4 8.4 9.4 
600 450 70 35 8.6 9.7 10.8 11.0 12.1 13.2 13.0 14.6 16.0 6.6 5.9 6.9 7.5 7.0 8.5 9.0 8.3 10.1 
600 450 80 48 6.1 6.0 7.3 7.3 7.2 8.5 8.1 8.410.1 8.8 9.2 10.6 9.9 10.4 12.3 11.0 11.3 13.5 
600 450 80 44 8.0 7.5 9.3 9.8 9.3 11.0 11.3 11.1 13.3 7.1 7.6 7.6 7.5 8.1 8.7 8.4 8.9 9.7 
600 450 80 40 10.7 11.2 13.0 13.1 13.6 15.4 15.2 16.0 18.3 6.8 6.5 7.3 7.4 7.2 8.6 9.0 8.7 10.3 
600 450 90 54 6.4 6.7 6.9 7.6 7.9 8.1 8.4 9.1 9.7 10.1 10.8 12.1 10.9 11.7 13.6 12.1 12.8 14.8 
600 450 90 49 8.4 8.2 8.9 10.2 10.0 10.7 11.6 11.9 12.9 8.6 9.4 9.4 8.7 9.7 10.1 9.7 10.5 11.2 
600 450 90 45 11.4 12.3 13.0 13.8 14.6 15.4 15.9 17.1 18.2 8.3 8.4 9.0 8.5 8.8 10.0 10.2 10.3 11.8 
600 600 70 38 6.9 8.0 8.9 8.6 9.7 10.6 10.0 11.5 12.8 1l.2 11.6 13.1 12.7 13.2 15.3 13.6 13.9 16.2 
600 600 70 35 9.1 9.7 1l.1 11.4 12.1 13.5 13.4 14.4 16.2 8.3 8.8 9.0 9.1 9.8 10.4 9.8 10.3 11.2 
600 600 70 31 12.5 14.1 15.5 15.4 17.0 18.5 18.0 20.0 21.8 7.4 7.2 8.1 8.4 8.3 9.8 9.7 9.5 11.2 
600600 80 44 8.6 9.0 10.7 10.4 10.7 12.5 11.8 12.5 14.6 11.6 12.4 13.7 12.7 13.7 15.5 13.7 14.5 16.6 
600 600 80 40 11.1 1l.0 13.2 13.4 13.3 15.5 15.4 15.7 18.3 8.8 9.8 9.8 9.4 10.4 10.9 10.1 11.0 11.8 
600 600 80 36 15.1 16.0 18.3 18.0 18.9 21.2 20.6 21.9 24.6 7.9 8.1 8.9 8.6 8.9 10.2 10.0 10.2 11.7 
600 600 90 49 8.8 9.5 10.2 10.5 11.3 11.9 11.9 13.0 14.0 12.7 13.8 15.1 13.5 14.8 16.6 14.5 15.7 17.7 
600 600 90 45 10.9 11.2 12.3 13.3 13.6 14.7 15.3 16.0 17.4 10.2 1l.5 11.4 10.4 11.9 12.3 11.3 12.5 13.2 
600 600 90 40 15.6 16.9 18.1 18.5 19.821.021.1 22.824.3 9.1 9.6 10.3 9.5 10.1 1l.3 1l.0 11.5 12.9 



250 

1'ABI..E F-ZE. MAXIMUM QUEUE LEt«mI 011 TIlE INBOUIID APPROACH (KO. OF VEHICLES) FOR GEOHEl'RY 7*4 

Un'ERSECTlOll MIIIlR STREET MAJOR STREET 

ENVlRONHENT LEFT TURKS LEFT TURKS 
LOW LEVEL MEDlUK LEVEL HIGH LEVEL LOW LEVEL MEDIUM LEVEL HIGH LEVEL 

Ttu.x:KS TRUCKS TROCKS TROCKS TROCKS TRUCKS 
LOW !!ED HIGH LOW !!ED HIGH LOW !!ED HIGH LOW !!ED HIGH LOW HED HIGH LOW HED HIGH 

V-2 V-l CY c;r LL LM LH ML MIt MIl HL 11M HH LL LM LH ML MIt MIl HL IIH HH 

300 300 50 27 1.5 1.9 1.2 1.8 2.2 1.5 .5 1.3 1.0 4.8 3.1 4.3 3.8 2.2 3.9 3.9 2.2 4.2 
300 300 50 25 2.2 2.2 2.0 3.1 3.1 2.8 2.5 2.8 2.9 5.0 3.5 3.3 3.4 2.0 2.3 3.3 1.8 2.3 
300 300 50 22 .7 1.6 1.4 2.1 3.0 2.9 2.1 3.4 3.6 5.3 3.1 3.6 3.8 1.7 2.8 4.5 2.2 3.5 
300 300 60 33 3.8 3.5 3.6 4.1 3.8 3.8 2.8 2.9 3.4 4.6 3.4 4.4 3.3 2.2 3.7 3.6 2.3 4.0 
300 300 60 30 4.5 3.8 4.3 5.4 4.6 5.1 4.7 4.3 5.3 5.2 4.1 3.7 3.2 2.2 2.4 3.3 2.1 2.5 
300 300 60 27 3.5 3.7 4.4 5.0 5.2 5.8 4.9 5.5 6.6 5.5 3.6 4.0 3.7 2.0 2.9 4.4 2.5 3.7 
300 300 70 38 4.5 4.6 3.6 4.8 4.8 3.8 3.5 4.0 3.3 5.1 4.2 5.1 3.5 2.7 4.1 3.8 2.9 4.6 
300 300 70 35 4.8 4.5 3.9 5.7 5.3 4.8 5.0 5.1 4.9 6.0 5.3 4.8 3.7 3.1 3.1 3.9 3.1 3.4 
300 300 70 31 4.2 4.8 4.4 5.6 6.3 5.8 5.6 6.6 6.5 6.2 4.7 4.9 4.1 2.7 3.5 4.9 3.3 4.4 
300 450 50 25 1.9 2.2 1.4 2.6 3.0 2.2 1.9 2.6 2.3 5.1 3.7 5.0 4.5 3.2 5.1 4.8 3.4 5.5 
300 450 50 22 2.7 2.6 2.3 4.1 4.0 3.6 3.9 4.2 4.3 4.8 3.6 3.5 3.6 2.5 3.0 3.8 2.5 3.2 
300 450 50 20 2.1 3.0 2.7 4.1 4.9 4.7 4.5 5.8 6.0 5.1 3.1 3.8 4.0 2.2 3.4 4.9 2.8 4.3 
300 450 60 30 4.5 4.1 4.2 5.3 4.9 5.0 4.6 4.6 5.0 4.8 3.8 4.9 3.9 3.1 4.7 4.3 3.3 5.2 
300 450 60 27 5.3 4.5 5.0 6.7 5.9 6.4 6.6 6.2 7.0 4.9 4.1 3.8 3.4 2.7 2.9 3.6 2.7 ).3 
300 450 60 24 5.3 5.5 6.0 7.3 7.4 8.0 7.8 8.3 9.3 5.0 3.5 4.0 3.7 2.2 3.3 4.6 3.0 4.3 
300 450 70 35 4.6 4.6 3.6 5.4 5.4 4.3 4.7 5.1 4.4 5.7 5.0 6.0 4.5 4.0 5.5 5.0 4.3 6.1 
300 450 70 31 5.2 4.8 4.2 6.6 6.2 5.5 6.5 6.4 6.2 6.0 5.5 5.2 4.2 3.8 4.0 4.5 3.9 4.4 
300 450 70 28 5.4 6.0 5.4 7.4 7.9 7.4 7.9 8.8 8.7 6.1 4.9 5.3 4.4 3.3 4.3 5.4 4.2 5.3 
300 600 60 27 1.9 2.6 2.3 3.2 3.9 3.6 3.0 4.1 4.2 6.0 5.0 6.3 5.5 4.7 6.5 5.7 4.7 6.7 
300 600 60 24 3.5 3.8 3.9 5.4 5.7 5.8 5.8 6.5 7.0 4.8 4.0 3.9 3.6 3.0 3.4 3.6 2.8 3.4 
300 600 60 21 4.4 5.7 5.9 6.9 8.2 8.5 7.9 9.6 10.2 4.3 2.7 3.4 3.3 1.9 3.1 4.0 2.4 3.8 
300 600 70 31 5.0 5.0 5.5 6.3 6.4 6.8 6.1 6.6 7.4 5.8 5.3 6.4 5.1 4.7 6.3 5.3 4.7 6.6 
300 600 70 28 6.6 6.2 7.1 8.5 8.1 9.0 8.9 8.9 10.2 4.9 4.5 4.2 3.5 3.2 3.4 3.5 3.1 3.6 
300 600 70 24 8.2 8.8 9.8 10.7 11.3 12.4 11.8 12.7 14.1 4.2 3.1 3.5 2.9 2.0 2.9 3.7 2.5 3.8 
300 600 80 36 4.5 5.0 4.4 5.9 6.3 5.7 5.7 6.5 6.3 6.4 6.2 7.1 5.3 5.2 6.7 5.6 5.4 7.1 
300 600 80 32 6.0 6.0 5.8 7.9 7.9 7.7 8.3 8.7 8.9 5.6 5.6 5.2 3.9 4.0 4.1 4.0 3.9 4.3 
300 600 80 28 7.9 8.9 8.8 10.4 11.4 11.3 11.5 12.9 13.1 4.8 4.0 4.4 3.3 2.6 3.5 4.1 3.3 4.4 
450 300 50 30 2.0 2.6 2.1 2.7 3.4 2.8 3.0 4.0 3.9 4.6 3.1 4.4 4.2 2.8 4.7 4.4 2.9 5.0 
450 300 50 27 2.8 3.0 2.9 4.2 4.4 4.3 5.1 5.7 5.9 4.6 3.2 3.2 3.5 2.2 2.7 3.5 2.1 2.9 
450 300 50 25 2.3 3.5 3.5 4.3 5.4 5.4 5.7 7.3 7.7 4.6 2.4 3.2 3.6 1.6 2.9 4.4 2.2 3.7 
450 300 60 36 4.8 4.7 5.0 5.6 5.5 5.7 5.9 6.2 6.8 4.6 3.5 4.7 3.9 2.9 4.6 4.2 3.1 5.0 
450 300 60 33 5.7 5.2 5.9 7.1 6.5 7.2 7.9 7.8 8.9 4.9 4.0 3.7 3.5 2.7 3.0 3.6 2.6 3.2 
450 300 60 30 5.7 6.2 7.0 7.7 8.1 8.9 9.2 10.0 11.2 4.8 3.2 3.7 3.6 2.1 3.1 4.4 2.7 4.0 
450 300 70 42 5.2 5.6 4.7 6.0 6.3 5.4 6.3 7.0 6.5 5.2 4.4 5.5 4.1 3.5 5.1 4.5 3.7 5.6 
450 300 70 38 5.9 5.8 5.4 7.3 7.1 6.7 8.1 8.4 8.4 5.7 5.1 4.8 4.0 3.5 3.7 4.2 3.6 4.1 
450 300 70 35 6.2 7.0 6.7 8.1 9.0 8.7 9.6 10.8 10.9 5.7 4.3 4.8 4.1 2.9 3.9 5.0 3.6 4.8 
450 450 60 33 3.3 3.8 3.2 4.6 5.1 4.5 5.4 6.3 6.1 6.0 4.7 6.2 6.0 4.9 6.8 6.4 5.1 7.3 
450 450 60 30 4.5 4.7 4.5 6.4 6.6 6.4 7.8 8.4 8.6 5.4 4.3 4.4 4.7 3.7 4.4 4.9 3.8 4.7 
450 450 60 27 5.2 6.3 6.2 7.7 8.8 8.7 9.7 11.2 11.5 5.1 3.3 4.1 4.7 2.9 4.3 5.6 3.7 5.3 
450 450 70 38 6.4 6.3 6.5 7.7 7.6 7.8 8.5 8.8 9.4 5.6 4.8 6.1 5.4 4.7 6.5 5.8 5.0 7.0 
450 450 70 35 7.7 7.1 7.8 9.6 9.0 9.7 11.0 10.8 11.8 5.4 4.7 4.6 4.4 3.9 4.3 4.7 4.0 4.7 
450 450 70 31 9.1 9.5 10.2 11.5 11.9 12.7 13.6 14.3 15.5 5.0 3.6 4.3 4.2 2.9 4.1 5.2 3.8 5.2 
450 450 80 44 6.1 6.4 5.5 7.4 7.7 6.7 8.2 8.9 8.3 6.5 6.0 7.2 5.9 5.5 7.2 6.4 5.9 7.9 
450 450 80 40 7.2 7.1 6.6 9.1 9.0 8.5 10.6 10.8 10.7 6.4 6.1 5.9 5.2 5.0 5.3 5.6 5.2 5.8 
450 450 80 36 8.9 9.7 9.4 11.4 12.2 11.8 13.4 14.6 14.6 6.0 4.9 5.5 4.9 4.0 5.1 6.0 4.9 6.2 
450 600 70 35 4.3 5.3 5.1 6.1 7.1 6.9 7.5 8.8 9.0 7.7 6.9 8.3 7.8 7.1 9.1 8.0 7.2 9.4 
450 600 70 31 6.5 7.0 7.3 8.9 9.5 9.7 10.8 11.8 12.4 6.0 5.4 5.4 5.4 4.9 5.5 5.5 4.8 5.6 
450 600 70 28 8.7 10.2 10.6 11.7 13.2 13.6 14.2 16.2 16.9 5.1 3.7 4.5 4.7 3.4 4.8 5.4 4.0 5.6 
450 600 80 40 7.8 8.1 8.7 9.6 9.9 10.5 11.0 11.6 12.6 7.6 7.2 8.4 7.4 7.2 8.9 7.7 7.3 9.3 
450 600 80 36 10.0 9.9 11.0 12.5 12.3 13.4 14.4 14.6 16.1 6.2 6.0 5.8 5.3 5.2 5.6 5.5 5.2 5.8 
450 600 80 32 13.1 13.9 15.1 16.1 16.9 18.1 18.619.821.4 5.1 4.1 4.7 4.4 3.5 4.7 5.2 4.2 5.6 
450 600 90 45 7.1 7.8 7.3 8.9 9.6 9.1 10.2 11.3 11.2 8.0 8.0 9.1 7.5 7.6 9.3 7.9 7.9 9.8 
450 600 90 40 9.3 9.6 9.6 11.8 12.0 12.0 13.7 14.3 14.7 6.7 6.9 6.6 5.6 5.8 6.1 5.8 5.9 6.4 
450 600 90 36 12.7 13.9 14.0 15.7 16.9 17.0 18.2 19.920.3 5.5 4.9 5.4 4.6 4.1 5.1 5.4 4.8 6.1 
600 300 60 39 2.9 3.1 3.3 3.9 4.2 4.4 3.5 4.2 4.7 6.4 5.1 6.6 6.2 5.0 7.0 6.2 4.8 7.1 
600 300 60 36 4.2 4.0 4.7 5.8 5.7 6.3 6.0 6.2 7.3 5.4 4.2 4.3 4.6 3.5 4.1 4.4 3.1 4.0 
600 300 60 33 4.9 5.7 6.4 7.1 8.0 8.7 7.9 9.1 10.2 5.6 3.6 4.5 4.9 3.1 4.5 5.4 3.4 5.0 
600 300 70 45 5.3 4.9 5.9 6.4 6.0 6.9 6.0 5.9 7.3 6.0 5.1 6.3 5.5 4.7 6.5 5.5 4.6 6.6 
600 300 70 42 6.7 5.8 7.2 8.3 7.5 8.9 8.5 8.0 9.8 5.3 4.5 4.5 4.1 3.5 3.9 4.0 3.2 3.9 
600 300 70 38 8.1 8.2 9.8 10.4 10.5 12.0 11.1 11.6 13.5 5.4 3.9 4.6 4.4 3.0 4.2 5.0 3.4 4.9 
600 300 80 52 5.8 5.8 5.7 6.9 6.8 6.7 6.4 6.8 7.0 6.9 6.3 7.5 6.1 5.6 7.3 6.2 5.6 7.6 
600 300 80 48 7.0 6.6 6.9 8.7 8.2 8.5 8.9 8.8 9.5 6.5 6.1 5.9 5.0 4.7 5.1 5.0 4.5 5.1 
600 300 80 44 8.8 9.3 9.811.1 11.6 12.0 11.8 12.7 13.5 6.6 5.4 6.0 5.3 4.2 5.3 5.9 4.7 6.1 
600 450 70 42 4.6 4.8 5.0 6.2 6.4 6.5 6.3 6.9 7.4 8.9 7.8 9.4 9.1 8.2 10.3 9.3 8.2 10.5 
600 450 70 38 6.5 6.3 6.9 8.7 8.5 9.0 9.4 9.6 10.5 7.3 6.4 6.6 6.9 6.1 6.8 6.9 5.9 6.9 
600 450 70 35 8.4 9.2 9.811.2 11.9 12.6 12.5 13.6 14.7 7.2 5.5 6.6 7.0 5.4 7.0 7.6 5.9 7.7 
600 450 80 48 7.3 6.8 7.7 8.9 8.4 9.3 9.0 8.9 10.1 8.2 7.5 8.9 8.1 7.6 9.5 8.4 7.7 9.9 
600 450 80 44 9.2 8.3 9.7 11.4 10.5 11.9 12.1 11.6 13.3 6.9 6.4 6.5 6.2 5.8 6.4 6.3 5.7 6.5 
600 450 80 40 12.0 12.0 13.5 14.7 14.8 16.3 16.0 16.5 18.3 6.8 5.5 6.3 6.2 5.1 6.4 6.9 5.7 7.3 
600 450 90 54 7.2 7.1 6.9 8.8 8.7 8.5 8.9 9.2 9.4 9.3 9.0 10.3 9.0 8.8 10.6 9.3 8.9 11.0 
600 450 90 49 9.2 8.7 8.9 11.4 10.9 11.1 12.1 11.9 12.6 8.3 8.1 8.1 7.3 7.2 7.7 7.4 7.2 7.9 
600 450 90 45 12.3 12.7 13.1 15.0 15.5 15.8 16.3 17.2 17.9 8.1 7.2 7.9 7.2 6.4 7.7 8.0 7.1 8.6 
600 600 70 38 6.6 7.3 7.8 8.8 9.4 10.0 9.4 10.4 11.4 10.3 9.7 11.2 10.7 10.2 12.2 10.7 10.0 12.3 
600 600 70 35 8.9 9.1 10.1 11.6 11.8 12.8 12.8 13.4 14.8 7.9 7.4 7.6 7.5 7.2 7.9 7.3 6.8 7.8 
600 600 70 31 12.2 13.4 14.5 15.5 16.7 17.8 17.4 19.0 20.4 7.1 5.9 6.8 7.0 5.9 7.3 7.4 6.2 7.9 
600 600 80 44 9.8 9.7 11.1 11.9 11.8 13.2 12.5 12.9 14.6 10.0 9.8 11.2 10.0 10.0 11.9 10.1 9.9 12.0 
600 600 80 40 12.2 11.813.6 15.0 14.5 16.3 16.2 16.1 18.3 7.8 7.7 7.7 7.2 7.2 7.8 7.0 7.0 7.7 
600 600 80 36 16.3 16.8 18.7 19.6 20.1 22.0 21.4 22.3 24.6 7.0 6.2 7.0 6.5 5.8 7.1 7.1 6.3 7.8 
600 600 90 49 9.5 9.9 10.1 11.7 12.0 12.2 12.3 13.0 13.6 10.9 11.1 12.3 10.7 10.9 12.7 10.8 10.9 13.0 
600 600 90 45 11.7 11.6 12.3 14.4 14.4 15.0 15.7 16.0 17.0 9.0 9.3 9.2 8.1 8.5 8.9 8.0 8.3 9.0 
600 600 90 40 16.4 17.3 18.1 19.7 20.6 21.4 21.5 22.8 24.0 8.0 7.5 8.2 7.2 6.9 8.1 7.9 7.4 8.8 
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TABLE '-2'. MAXlKUM QUEUE IElCl'II ON TIlE IIIBOUIID APPROACH (NO. OF VEHICLES) FOR GEOMETRY 7*5 

I N'IERSECTlON Hlr«lR STREET MAJOR STREET 

EMVlRONKENr IEn 1'IJRNS LEFT TURNS 
LOW lEVEL MEDIUM LEVEL HIGH IEVEL LOW IEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
LOW !lED HIGH LOW !lED HIGH LOW HED HIGH LOW lIED HIGH LOW !lED HIGH LOW HED HIGH 

V-2 V-I r;y c;r LL UI LH ML 11K MIl IlL HH IDl LL UI LH ML MH MIl IlL HH HH 

300 300 50 27 4.8 5.2 4.5 2.8 3.2 2.5 .5 1.3 .9 4.0 2.5 3.6 2.9 1.5 3.1 3.2 1.6 3.5 
300 300 50 25 4.6 4.5 4.3 3.2 3.2 2.9 1.5 1.8 2.0 4.9 3.5 3.2 3.1 1.8 2.0 3.2 1.7 2.2 
300 300 50 22 2.1 3.0 2.8 1.3 2.2 2.0 .2 1.5 1.7 5.2 3.0 3.5 3.6 1.5 2.6 4.4 2.2 3.4 
300 300 60 33 6.6 6.3 6.4 4.7 4.3 4.4 2.4 2.4 2.9 4.5 3.4 4.3 3.1 2.1 3.5 3.5 2.3 4.0 
300 300 60 30 6.4 5.6 6.2 5.0 4.3 4.8 3.3 2.9 3.8 5.7 4.7 4.2 3.6 2.7 2.8 3.8 2.7 3.1 
300 300 60 27 4.5 4.7 5.3 3.7 3.9 4.5 2.6 3.2 4.2 6.0 4.3 4.6 4.1 2.4 3.3 4.9 3.2 4.2 
300 300 70 38 6.7 6.8 5.8 4.8 4.8 3.8 2.5 2.9 2.3 5.2 4.4 5.2 3.4 2.8 4.1 3.9 3.1 4.7 
300 300 70 35 6.1 5.8 5.2 4.8 4.4 3.8 3.0 3.1 2.9 6.7 6.0 5.5 4.2 3.7 3.7 4.5 3.8 4.1 
300 300 70 31 4.6 5.2 4.7 3.8 4.4 3.9 2.7 3.7 3.6 6.8 5.5 5.7 4.6 3.3 4.1 5.6 4.1 5.1 
300 450 50 25 4.5 4.9 4.1 3.1 3.4 2.6 1.3 2.0 1.6 4.2 2.9 4.1 3.5 2.3 4.1 4.0 2.7 4.7 
300 450 50 22 4.4 4.3 4.0 3.6 3.5 3.1 2.4 2.7 2.7 4.6 3.4 3.3 3.2 2.2 2.6 3.5 2.3 3.0 
300 450 50 20 2.9 3.8 3.5 2.7 3.5 3.3 2.1 3.3 3.5 4.8 2.9 3.6 3.7 1.9 3.1 4.6 2.7 4.1 
300 450 60 30 6.7 6.4 6.4 5.3 4.9 4.9 3.5 3.5 3.9 4.6 3.7 4.7 3.6 2.8 4.4 4.1 3.2 5.0 
300 450 60 27 6.6 5.8 6.3 5.8 5.0 5.4 4.6 4.2 5.0 5.3 4.5 4.2 3.6 3.0 3.2 4.0 3.2 3.7 
300 450 60 24 5.7 5.8 6.4 5.4 5.6 6.1 4.8 5.4 6.3 5.4 4.0 4.4 4.0 2.6 3.6 5.0 3.5 4.7 
300 450 70 35 6.3 6.3 5.2 4.8 4.8 3.7 3.1 3.4 2.7 5.6 5.1 6.0 4.3 3.9 5.4 4.9 4.4 6.1 
300 450 70 31 5.9 5.5 4.9 5.1 4.7 4.0 3.9 3.9 3.6 6.5 6.1 5.7 4.6 4.3 4.4 5.0 4.6 5.0 
300 450 70 28 5.2 5.7 5.2 4.9 5.5 4.9 4.4 5.3 5.1 6.7 5.5 5.9 4.<1 3.9 4.7 6.0 4.8 6.0 
300 600 60 27 4.0 4.7 4.4 3.0 3.8 3.5 1.8 2.9 3.0 5.0 4.2 5.4 4.4 3.7 5.4 4.7 3.9 5.8 
300 600 60 24 4.6 4.9 5.1 4.3 4.6 4.7 3.7 4.4 4.9 4.4 3.7 3.5 3.1 2.6 2.9 3.2 2.5 3.1 
300 600 60 21 4.6 5.9 6.2 4.9 6.2 6.4 4.9 6.6 7.2 3.9 2.5 3.1 2.8 1.5 2.6 3.6 2.2 3.5 
300 600 70 31 6.6 6.7 7.1 5.7 5.8 6.2 4.5 4.9 5.7 5.5 5.1 6.1 4.6 4.3 5.8 5.0 4.5 6.3 
300 600 70 28 7.3 6.9 7.8 7.0 6.6 7.5 6.3 6.3 7.6 5.1 4.9 4.5 3.6 3.4 3.6 3.8 3.5 3.9 
300 600 70 24 8.0 8.6 9.6 8.3 8.9 9.9 8.2 9.2 10.6 4.5 3.5 3.9 3.1 2.2 3.1 4.0 2.9 4.1 
300 600 80 36 5.6 6.0 5.4 4.7 5.1 4.5 3.4 4.3 4.0 6.2 6.1 7.0 5.0 5.0 6.5 5.4 5.3 7.0 
300 600 80 32 6.1 6.1 5.9 5.8 5.8 5.6 5.1 5.5 5.7 6.0 6.1 5.6 4.2 4.4 4.4 4.4 4.5 4.8 
300 600 80 28 7.1 8.1 8.0 7.4 8.4 8.3 7.4 8.7 9.0 5.3 4.6 4.9 3.6 3.0 3.9 4.5 3.8 4.9 
450 300 50 30 4.2 4.8 4.2 2.7 3.3 2.8 1.9 2.9 2.7 3.8 2.4 3.6 3.2 1.9 3.7 3.6 2.2 4.2 
450 300 50 27 4.1 4.3 4.2 3.3 3.4 3.3 3.1 3.6 3.9 4.3 3.1 2.9 3.1 1.9 2.3 3.3 2.0 2.6 
450 300 50 25 2.6 3.8 3.8 2.4 3.5 3.5 2.8 4.3 4.7 4.3 2.3 3.0 3.3 1.4 2.6 4.1 2.1 3.5 
450 300 60 36 6.6 6.5 6.7 5.1 5.0 5.2 4.3 4.6 5.2 4.4 3.4 4.5 3.5 2.7 4.2 4.0 3.0 4.8 
450 300 60 33 6.5 6.0 6.7 5.7 5.1 5.8 5.5 5.3 6.4 5.3 4.4 4.1 3.7 3.0 3.2 4.0 3.1 3.6 
450 300 60 30 5.6 6.1 6.8 5.3 5.8 6.6 5.8 6.6 7.7 5.2 3.7 4.1 3.9 2.4 3.4 4.8 3.2 4.5 
450 300 70 42 6.4 6.7 5.8 5.0 5.3 4.4 4.2 4.8 4.3 5.1 4.5 5.4 3.9 3.4 4.9 4.5 3.8 5.5 
450 300 70 38 6.1 6.0 5.6 5.3 5.1 4.7 5.1 5.3 5.3 6.3 5.8 5.4 4.4 4.1 4.2 4.8 4.3 4.6 
450 300 70 35 5.5 6.3 6.0 5.2 6.1 5.7 5.6 6.8 6.9 6.2 5.0 5.4 4.6 3.4 4.3 5.6 4.3 5.5 
450 450 60 33 4.9 5.4 4.8 4.0 4.5 3.9 3.7 4.6 4.4 5.0 3.8 5.2 4.9 3.8 5.8 5.4 4.2 6.4 
450 450 60 30 5.2 5.4 5.2 4.9 5.0 4.8 5.2 5.7 6.0 5.0 4.0 4.0 4.2 3.3 3.9 4.6 3.5 4.3 
450 450 60 27 4.9 6.0 5.9 5.2 6.3 6.2 6.1 7.6 7.9 4.8 3.0 3.8 4.2 2.6 3.9 5.2 3.5 5.0 
450 450 70 38 7.6 7.4 7.6 6.7 6.5 6.7 6.4 6.6 7.2 5.3 4.6 5.8 4.9 4.3 6.0 5.5 4.8 6.7 
450 450 70 35 7.9 7.3 8.0 7.6 7.0 7.6 7.9 7.7 8.7 5.6 5.1 4.9 4.5 4.1 4.5 5.0 4.4 5.0 
450 450 70 31 3.4 8.7 9.5 8.6 9.0 9.7 9.6 10.3 1l.4 5.3 4.0 4.6 4.4 3.2 4.3 5.5 4.2 5.6 
450 450 80 44 6.7 7.0 6.0 5.8 6.0 5.1 5.5 6.2 5.6 6.3 5.9 7.0 5.6 5.3 6.9 6.3 5.9 7.7 
450 450 80 40 6.9 6.7 6.2 6.6 6.4 5.9 6.9 7.1 7.0 6.9 6.6 6.4 5.5 5.3 5.6 6.0 5.7 6.3 
450 450 80 36 7.7 8.5 8.1 7.9 8.7 8.3 8.9 10.0 10.0 6.5 5.5 6.0 5.3 4.4 5.4 6.5 5.5 6.7 
450 600 70 35 5.3 6.3 6.1 4.9 5.9 5.7 5.2 6.6 6.8 6.6 5.9 7.2 6.6 6.0 7.9 7.0 6.2 8.3 
450 600 70 31 6.6 7.1 7.4 6.8 7.3 7.6 7.6 8.6 9.2 5.5 5.0 4.9 4.8 4.4 4.9 5.0 4.4 5.2 
450 600 70 28 7.8 9.4 9.7 8.6 10.2 10.5 10.1 12.0 12.8 4.6 3.3 4.1 4.1 2.9 4.2 5.0 3.6 5.2 
450 600 80 40 8.4 8.6 9.2 8.0 8.2 8.8 8.2 8.9 9.9 7.1 6.9 8.0 6.8 6.7 8.3 7.3 7.0 8.9 
450 600 80 36 9.7 9.5 10.6 9.9 9.7 10.8 10.8 11.0 12.4 6.3 6.2 6.0 5.3 5.3 5.7 5.6 5.5 6.0 
450 600 80 32 11.8 12.6 13.8 12.6 13.4 14.5 14.0 15.3 16.8 5.2 4.4 4.9 4.4 3.7 4.8 5.4 4.5 5.8 
450 600 90 45 7.1 7.7 7.2 6.7 7.3 6.8 6.9 8.0 7.9 7.7 7.8 8.9 7.1 7.3 8.9 7.6 7.7 9.5 
450 600 90 40 8.4 8.7 8.6 8.6 8.9 8.8 9.5 10.1 10.4 7.1 7.3 7.0 5.7 6.1 6.3 6.1 6.3 6.8 
450 600 90 36 10.8 12.0 12.1 1l.6 12.8 12.9 13.1 14.7 15.1 5.9 5.4 5.8 4.8 4.4 5.3 5.8 5.2 6.5 
600 300 60 39 4.6 4.9 5.1 3.5 3.7 3.9 2.0 2.6 3.1 5.1 3.9 5.3 4.8 3.7 5.6 4.9 3.7 5.8 
600 300 60 36 5.0 4.9 5.5 4.4 4.3 4.9 3.5 3.8 4.8 4.7 3.6 3.7 3.7 2.7 3.3 3.7 2.5 3.4 
600 300 60 33 4.8 5.6 6.3 4.8 5.6 6.3 4.5 5.7 6.8 4.9 3.1 3.9 4.1 2.4 3.7 4.7 2.8 4.4 
600 300 70 45 6.7 6.2 7.2 5.5 5.0 6.0 4.0 3.9 5.3 5.3 4.5 5.7 4.7 4.0 5.7 4.9 4.0 6.0 
600 300 70 42 7.0 6.2 7.6 6.5 5.6 7.0 5.6 5.1 6.9 5.2 4.6 4.4 3.9 3.4 3.8 4.0 3.3 3.9 
600 300 70 38 7.6 7.7 9.2 7.6 7.7 9.2 7.3 7.8 9.7 5.4 4.0 4.6 4.2 2.9 4.1 4.9 3.5 4.9 
600 300 80 52 6.5 6.5 6.4 5.4 5.3 5.2 3.9 4.2 4.4 6.4 5.9 7.0 5.4 5.1 6.7 5.7 5.2 7.1 
600 300 80 48 6.8 6.4 6.7 6.3 5.8 6.1 5.4 5.3 6.0 6.6 6.3 6.1 5.0 4.8 5.1 5.1 4.8 5.3 
600 300 80 44 7.7 8.2 8.6 7.7 8.2 8.6 7.4 8.3 9.1 6.7 5.7 6.2 5.3 4.3 5.4 6.1 5.0 6.3 
600 450 70 42 5.8 6.0 6.1 5.2 5.4 5.5 4.2 4.8 5.3 7.5 6.5 8.0 7.6 6.7 8.8 7.9 6.9 9.2 
600 450 70 38 6.7 6.5 7.1 6.7 6.5 7.0 6.3 6.5 7.4 6.5 5.6 5.8 5.9 5.2 5.9 6.0 5.2 6.1 
600 450 70 35 7.7 8.5 9.1 8.3 9.0 9.7 8.5 9.6 10.6 6.4 4.9 5.8 6.1 4.6 6.1 6.9 5.3 7.0 
600 450 80 48 8.0 7.5 8.4 7.3 6.8 7.7 6.4 6.3 7.5 7.4 6.8 8.2 7.2 6.8 8.6 7.6 7.0 9.1 
600 450 80 44 9.0 8.1 9.4 9.0 8.0 9.4 8.6 8.1 9.8 6.7 6.3 6.3 5.9 5.6 6.1 6.1 5.6 6.4 
600 450 80 40 10.8 10.9 12.3 11.4 11.4 12.9 11.6 12.0 13.9 6.6 5.4 6.2 5.9 4.9 6.2 6.8 5.6 7.1 
600 450 90 54 7.3 7.2 7.0 6.7 6.6 6.4 5.7 6.0 6.2 8.7 8.5 9.8 8.2 8.1 9.9 8.7 8.4 10.5 
600 450 90 49 8.4 7.9 8.1 8.4 7.8 8.1 8.0 7.9 8.5 8.3 8.2 8.1 7.1 7.1 7.6 7.4 7.3 8.0 
600 450 90 45 10.5 1l.0 11.3 11.1 1l.5 1l.9 11.3 12.2 12.9 8.1 7.3 7.9 7.1 6.4 7.6 8.1 7.2 8.6 
600 600 70 38 7.2 7.9 8.4 7.1 7.8 8.3 6.7 7.7 8.6 8.8 8.3 9.7 9.0 8.6 10.6 9.1 8.6 10.8 
600 600 70 35 8.5 8.7 9.7 9.0 9.2 10.2 9.2 9.8 1l.1 6.9 6.5 6.7 6.5 6.2 6.9 6.4 6.0 6.9 
600 600 70 31 10.9 12.1 13.2 12.0 13.2 14.3 12.8 14.4 15.8 6.2 5.1 6.0 5.9 4.9 6.3 6.5 5.4 7.1 
600 600 80 44 9.9 9.8 11.2 9.8 9.7 11.1 9.4 9.7 11.4 9.1 9.0 10.3 9.0 9.0 10.9 9.2 9.1 11.2 
600 600 80 40 11.4 10.9 12.7 11.9 1l.4 13.2 12.1 12.0 14.1 7.5 7.5 7.5 6.7 6.9 7.4 6.8 6.8 7.5 
600 600 80 36 14.6 15.0 16.9 15.7 16.1 18.0 16.4 17.3 19.5 6.7 6.0 6.7 6.1 5.5 6.8 6.8 6.1 7.6 
600 600 90 49 9.1 9.4 9.6 9.0 9.3 9.5 8.6 9.3 9.9 10.2 10.4 11.7 9.8 10.2 11.9 10.1 10.3 12.3 
600 600 90 45 10.3 10.2 10.9 10.8 10.7 11.4 11.0 11.3 12.3 8.9 9.3 9.1 7.8 8.3 8.7 7.9 8.3 8.9 
600 600 90 40 14.1 15.0 15.7 15.2 16.1 16.8 15.9 17.2 18.4 7.9 7.5 8.1 7.0 6.7 7.9 7.8 7.4 8.8 
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TABLE F-2G. HAXlMUII QUEUE LEIIGTII ON TIlE INBOUND APPROo\CH (NO. OF VEHICLES) FOR GEOMETRY 6*6 

INTERSECTION !£Ir«JR STREET MAJOR STREET 

ENVIRCM1ENT LEFT TIJRNS LEFT 'ruRJIS 
LCW LEVEL MEDIUM LEVEL KIGH LEVEL LCW LEVEL MEDIUM LEVEL HIGH LEVEL 

TROCICS TROCKS TRlDCS TRUCKS TRlDCS TRUCKS 
LCW KED HIGH LCW lIED HIGH LCW lIED HIGH LCW lIED HIGH LCW MED HIGH LCW KED HIGH 

V-2 V-l CY GT U. ~ III HI. MH MIl HL 11M l1li U. ~ III HI. MH MIl HL 11M l1li 

300 300 50 27 4.4 5.3 4.4 4.1 5.0 4.0 2.~ 4.1 3.6 2.0 1.4 2.4 2.1 1.6 3.1 3.3 2.6 4.4 
300 300 50 25 4.6 5.0 4.6 4.9 5.3 4.9 4.2 5.1 5.0 2.0 1.5 1.1 1.4 1.0 1.2 2.4 1.9 2.3 
300 300 50 22 1.8 3.3 2.9 2.7 4.2 3.8 2.6 4.5 4.5 2.4 1.2 1.6 2.0 .9 1.8 3.7 2.4 3.6 
300 300 60 33 4.2 4.4 4.3 3.9 4.1 4.0 2.7 3.2 3.5 2.5 2.3 3.1 2.3 2.2 3.5 3.6 3.3 4.9 
300 300 60 30 4.4 4.1 4.4 4.7 4.4 4.7 4.0 4.1 4.8 2.8 2.7 2.2 1.9 1.9 1.9 3.0 2.9 3.1 
300 300 60 27 2.2 2.9 3.4 3.1 3.8 4.2 3.0 4.2 4.9 3.2 2.4 2.6 2.4 1.8 2.5 4.2 3.4 4.4 
300 300 70 38 5.6 6.2 5.0 5.3 5.9 4.7 4.1 5.1 4.2 3.2 3.3 4.0 2.6 2.9 4.1 4.0 4.1 5.6 
300 300 70 35 5.4 5.6 4.8 5.7 5.9 5.1 5.1 5.6 5.2 3.8 4.1 3.4 2.6 3.0 2.9 3.8 4.0 4.1 
300 300 70 31 3.6 4.8 4.1 4.5 5.7 5.0 4.5 6.0 5.7 4.0 3.6 3.7 3.0 2.7 3.3 4.9 4.4 5.3 
300 450 50 25 4.1 5.0 4.0 4.4 5.2 4.2 3.6 4.9 4.2 3.1 2.8 3.9 3.7 3.4 5.1 5.0 4.6 6.6 
300 450 50 22 4.4 4.8 4.3 5.2 5.7 5.1 5.1 5.9 5.7 2.6 2.4 2.2 2.5 2.4 2.7 3.7 3.5 4.0 
300 450 50 20 2.6 4.0 3.6 4.1 5.5 5.0 4.5 6.3 6.2 3.0 2.0 2.6 3.0 2.2 3.3 4.9 3.9 5.2 
300 450 60 30 4.3 4.5 4.3 4.6 4.7 4.5 3.8 4.3 4.5 3.5 3.5 4.5 3.7 3.9 5.4 5.2 5.2 6.9 
300 450 60 27 4.6 4.3 4.6 5.4 5.1 5.4 5.3 5.4 6.0 3.3 3.5 3.1 2.9 3.2 3.3 4.2 4.3 4.7 
300 450 60 24 3.4 4.1 4.4 4.8 5.5 5.8 5.3 6.3 7.1 3.6 3.0 3.4 3.3 2.9 3.8 5.3 4.7 5.8 
300 450 70 35 5.2 5.7 4.4 5.4 5.9 4.6 4.7 5.6 4.7 4.5 4.9 5.8 4.4 5.0 6.4 6.0 6.4 8.0 
300 450 70 31 5.2 5.3 4.5 6.0 6.1 5.3 5.9 6.4 5.9 4.6 5.1 4.6 3.8 4.5 4.5 5.2 5.7 6.0 
300 450 70 28 4.2 5.3 4.6 5.7 6.7 6.0 6.1 7.6 7.2 4.8 4.6 4.9 4.2 4.1 4.9 6.3 6.0 7.1 
300 600 60 27 3.1 4.4 3.8 3.8 5.1 4.5 3.6 5.3 5.1 4.9 5.0 6.1 5.5 5.7 7.4 6.7 6.8 8.7 
300 600 60 24 4.1 5.0 4.9 5.5 6.3 6.2 5.9 7.1 7.4 3.4 3.6 3.4 3.4 3.7 4.0 4.4 4.6 5.1 
300 600 60 21 3.9 5.7 5.7 5.9 7.7 7.7 6.9 9.1 9.5 3.0 2.5 3.0 3.1 2.8 3.8 4.8 4.3 5.6 
300 600 70 31 3.7 4.3 4.5 4.5 5.1 5.3 4.3 5.2 5.9 5.4 5.9 6.8 5.7 6.3 7.8 7.0 7.5 9.1 
300 600 70 28 4.8 4.9 5.6 6.1 6.3 7.0 6.5 7.1 8.1 4.2 4.8 4.4 3.8 4.6 4.7 4.9 5.6 5.9 
300 600 70 24 5.3 6.4 7.2 7.2 8.3 9.1 8.2 9.7 10.9 3.6 3.5 3.8 3.4 3.4 4.3 5.2 5.1 6.2 
300 600 80 36 4.0 5.0 4.1 4.8 5.8 4.9 4.6 6.0 5.5 6.1 6.9 7.8 6.1 7.1 8.4 7.5 8.3 9.9 
300 600 80 32 4.9 5.5 5.0 6.3 6.8 6.4 6.7 7.6 7.6 5.0 6.1 5.5 4.4 5.5 5.5 5.6 6.5 6.8 
300 600 80 28 5.7 7.2 6.9 7.7 9.2 8.9 8.7 10.6 10.6 4.4 4.6 4.8 3.9 4.3 5.0 5.7 6.0 7.0 
450 300 50 30 3.5 4.7 3.9 3.7 4.9 4.1 4.0 5.5 5.1 2.6 2.2 3.3 3.3 2.9 4.6 4.6 4.1 6.0 
450 300 50 27 3.8 4.6 4.2 4.7 5.4 5.0 5.5 6.6 6.7 2.3 2.0 1.8 2.3 2.1 2.4 3.4 3.0 3.6 
450 300 50 25 2.1 3.8 3.6 3.5 5.2 5.0 5.0 7.1 7.2 2.4 1.3 1.9 2.5 1.6 2.7 4.3 3.2 4.6 
450 300 60 36 3.9 4.3 4.3 4.1 4.5 4.5 4.4 5.2 5.6 3.3 3.2 4.2 3.6 3.6 5.2 5.0 4.9 6.6 
450 300 60 33 4.2 4.2 4.7 5.0 5.0 5.5 5.9 6.3 7.1 3.3 3.4 3.0 2.9 3.1 3.3 4.1 4.2 4.6 
450 300 60 30 3.1 4.1 4.6 4.5 5.5 6.0 5.9 7.3 8.2 3.3 2.7 3.0 3.1 2.6 3.5 5.0 4.3 5.5 
450 300 70 42 5.1 5.9 4.8 5.3 6.1 5.0 5.5 6.7 6.0 4.0 4.3 5.2 4.0 4.4 5.8 5.5 5.7 7.4 
450 300 70 38 5.2 5.6 4.9 6.0 6.4 5.7 6.8 7.6 7.4 4.3 4.7 4.2 3.6 4.2 4.2 4.9 5.3 5.6 
450 300 70 35 4.3 5.6 5.1 5.7 7.0 6.5 7.1 8.9 8.7 4.3 4.0 4.3 3.8 3.6 4.5 5.8 5.4 6.5 
450 450 60 33 4.2 5.3 4.5 5.0 6.0 5.2 5.8 7.2 6.8 4.8 4.6 5.9 5.9 5.8 7.6 7.4 7.1 9.2 
450 450 60 30 5.0 5.6 5.2 6.3 6.9 6.6 7.7 8.7 8.7 3.9 3.9 3.8 4.4 4.4 4.9 5.6 5.5 6.3 
450 450 60 27 4.4 6.0 5.7 6.4 8.0 7.7 8.3 10.4 10.4 3.8 3.0 3.7 4.4 3.7 4.9 6.4 5.5 7.0 
450 450 70 38 4.9 5.3 5.3 5.7 6.0 6.0 6.5 7.2 7.5 5.1 5.3 6.5 5.9 6.2 7.9 7.5 7.6 9.5 
450 450 70 35 5.6 5.6 6.0 7.0 6.9 7.3 8.4 8.7 9.5 4.6 4.9 4.7 4.7 5.2 5.5 6.1 6.4 6.9 
450 450 70 31 5.8 6.8 7.3 7.8 8.7 9.2 9.8 11.1 11.9 4.3 3.9 4.5 4.6 4.3 5.4 6.7 6.2 7.5 
450 450 80 44 5.4 6.1 5.0 6.1 6.9 5.7 6.9 8.1 7.3 6.1 6.7 7.7 6.6 7.2 8.8 8.2 8.7 10.5 
450 450 80 40 6.0 6.3 5.6 7.3 7.6 6.9 8.7 9.4 9.1 5.8 6.5 6.2 5.6 6.4 6.6 7.1 7.7 8.2 
450 450 80 36 6.5 7.8 7.2 8.4 9.7 9.1 10.4 12.1 11.9 5.5 5.4 5.9 5.5 5.5 6.5 7.6 7.5 8.7 
450 600 70 35 4.2 5.7 5.3 5.5 7.0 6.5 6.8 8.7 8.6 7.4 7.6 8.9 8.5 8.9 10.7 9.8 10.1 12.1 
450 600 70 31 5.8 6.9 6.9 7.7 8.8 8.8 9.6 11.1 1l.5 5.4 5.8 5.7 5.9 6.4 6.8 7.0 7.4 8.1 
450 600 70 28 6.9 8.9 9.1 9.3 11.4 1l.5 1l.9 14.3 14.8 4.6 4.2 4.9 5.3 5.0 6.2 7.0 6.7 8.1 
450 600 80 40 5.2 6.0 6.4 6.5 7.3 7.7 7.8 9.0 9.8 7.9 8.6 9.6 8.8 9.611.2 10.1 10.8 12.6 
450 600 80 36 6.9 7.3 8.1 8.8 9.2 10.0 10.7 1l.5 12.7 6.2 7.0 6.7 6.4 7.4 7.6 7.6 8.4 8.9 
450 600 80 32 8.8 10.1 11.1 11.3 12.6 13.5 13.8 15.5 16.8 5.2 5.3 5.8 5.6 5.8 6.8 7.5 7.5 8.7 
450 600 90 45 5.2 6.4 5.7 6.5 7.7 7.0 7.8 9.4 9.1 8.5 9.5 10.5 9.1 10.2 1l.7 10.5 1l.5 13.2 
450 600 90 40 7.0 7.8 7.5 8.9 9.6 9.3 10.8 11.9 12.0 7.0 8.1 7.7 6.9 8.1 8.3 8.1 9.3 9.6 
450 600 90 36 9.2 10.9 10.7 11.6 13.4 13.2 14.1 16.3 16.5 5.9 6.3 6.6 5.9 6.5 7.4 7.9 8.3 9.4 
600 300 60 39 3.3 4.1 4.1 3.8 4.6 4.6 3.4 4.6 4.9 4.7 4.4 5.7 5.6 5.4 7.2 6.6 6.3 8.4 
600 300 60 36 4.1 4.5 4.9 5.2 5.6 6.0 5.4 6.1 6.9 3.4 3.2 3.2 3.6 3.6 4.0 4.5 4.3 5.0 
600 300 60 33 3.6 5.0 5.5 5.3 6.7 7.2 6.1 7.8 8.7 3.7 2.8 3.5 4.1 3.3 4.5 5.6 4.6 6.1 
600 300 70 45 3.4 3.4 4.2 3.9 3.9 4.7 3.4 3.9 5.0 4.9 5.0 6.1 5.4 5.7 7.3 6.6 6.6 8.5 
600 300 70 42 4.1 3.8 5.0 5.2 4.9 6.1 5.4 5.4 7.0 3.9 4.2 4.0 3.8 4.2 4.5 4.8 5.0 5.5 
600 300 70 38 4.4 5.1 6.3 6.1 6.~ 8.0 6.9 7.9 9.5 4.1 3.6 4.2 4.2 3.8 4.9 5.8 5.3 6.6 
600 300 80 52 4.6 5.1 4.7 5.1 5.6 5.2 4.6 5.5 5.5 6.0 6.4 7.4 6.2 6.8 8.3 7.4 7.8 9.6 
600 300 80 48 5.3 5.3 5.4 6.4 6.4 6.5 6.5 6.9 7.4 5.3 5.9 5.6 4.9 5.6 5.8 5.9 6.5 6.9 
600 300 80 44 5.9 6.9 7.1 7.6 8.6 8.8 8.3 9.7 10.3 5.5 5.3 5.8 5.3 5.2 6.2 7.0 6.8 8.0 
600 450 70 42 4.5 .5.2 5.1 5.5 6.3 6.2 5.6 6.7 7.0 8.0 7.9 9.4 9.3 9.3 11.3 10.5 10.4 12.7 
600 450 70 38 5.8 6.1 6.5 7.5 7.8 8.1 8.2 8.8 9.6 6.1 6.2 6.3 6.8 7.0 7.6 7.8 7.9 8.7 
600 450 70 35 6.6 7.9 8.3 8.8 10.1 10.5 10.1 1l.7 12.6 6.2 5.5 6.4 7.0 6.4 7.8 8.7 8.0 9.7 
600 450 80 48 4.7 4.7 5.4 5.7 5.8 6.4 5.8 6.2 7.3 7.9 8.3 9.6 8.9 9.4 11.2 10.2 10.6 12.6 
600 450 80 44 6.1 5.7 6.8 7.7 7.3 8.5 8.4 8.4 9.9 6.4 6.9 6.8 6.7 7.4 7.8 7.9 8.3 9.0 
600 450 80 40 7.7 8.2 9.5 9.9 10.5 11.7 1l.2 12.1 13.7 6.3 6.1 6.8 6.8 6.7 7.9 8.6 8.4 9.8 
600 450 90 54 5.4 5.8 5.4 6.4 6.8 6.4 6.5 7.3 7.2 9.2 9.9 11.1 9.9 10.8 12.5 11.3 12.0 14.0 
600 450 90 49 6.~ 6.8 6.9 8.5 8.5 8.5 9.1 9.5 9.9 7.9 8.8 8.6 8.0 8.9 9.3 9.2 10.0 10.6 
600 450 90 45 8.7 9.7 9.8 11.0 11.9 12.0 12.2 13.6 14.1 7.8 7.9 8.5 8.0 8.2 9.3 9.9 10.0 11.3 
600 600 70 38 5.5 6.6 6.9 7.0 8.2 8.5 7.6 9.2 9.9 10.3 10.7 12.1 11.7 12.2 14.1 12.7 13.1 15.3 
600 600 70 35 7.2 7.9 8.7 9.3 10.1 10.8 10.5 11.7 12.8 7.5 8.1 8.1 8.3 8.9 9.5 9.1 9.6 10.5 
600 600 70 31 9.4 11.1 11.9 12.1 13.8 14.7 13.9 16.0 17.3 6.9 6.7 7.5 7.8 7.7 9.0 9.3 9.1 10.7 
600 600 80 44 6.1 6.6 7.7 7.7 8.2 9.3 8.3 9.2 10.7 10.6 11.4 12.6 11.7 12.6 14.4 12.8 13.6 15.6 
600 600 80 40 8.1 8.1 9.7 10.2 10.3 11.8 11.4 11.9 13.8 8.1 9.1 8.9 8.5 9.6 10.0 9.5 10.4 11.0 
600 600 80 36 10.9 12.0 13.6 13.7 14.7 16.4 15.5 16.9 18.9 7.4 7.6 8.2 8.0 8.3 9.5 9.6 9.8 11.2 
600 600 90 49 6.7 7.5 7.5 8.2 9.1 9.1 8.8 10.1 10.5 11.7 12.8 14.0 12.5 13.8 15.4 13.7 14.8 16.7 
600 600 90 45 8.3 8.7 9.2 10.5 10.9 11.3 11.7 12.5 13.3 9.5 10.8 10.5 9.6 11.0 11.3 10.6 11.9 12.4 
600 600 90 40 1l.8 13.2 13.~ 14.6 16.0 16.5 16.4 18.2 19.1 8.5 9.1 9.6 8.9 9.5 10.6 10.6 11.1 12.4 
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TAllLE '-211. MAlCIMlM QUEIlE InIG'l'H ON !HE INIlO1lIID APPROI\CH (NO. OF VERICIBS) FOR Gl!OME1'RY 7*6 

Itn'EllSl!CTION MIlIJIl S1.'BEET KAJOR S1.'BEET 

ENVtRIIIIHEl'IT IUT T!lRNS LEn T\JIUIS 
I.DIl lEVEL MEDIUM lEVEL HIGH LEVEL I.DIl LEVEL MEDIOK LEVEL HIGH LEVEL 

~ tlUDeS ~ Tll.0CKS ~ TRIJCItS 
I.DIl MED IUGH I.DIl MED HIGH I.DIl MEl) IUGH 1m MEl) IlIGH 1m HE!) RIG!! 1m MED HIGH 

V-2 V-I CY Gr LL LIt LIl KL 14M MIt lIL 11M 11M LL LIt LIl KL 11M MIt ill tIM IOi 

300 300 50 27 3.6 4.1 2.8 3.1 4.2 2.8 1.6 2.5 1.6 4.4 2.1 3.1 3.3 1.8 3.3 3.6 1.9 3.8 
300 300 50 25 3.8 3.9 3.0 4.5 4.6 3.7 3.0 3.5 3.0 4.8 3.3 3.0 3.1 1.1 1.9 3.2 1.1 2.2 
300 300 50 22 1.1 2.1 1.3 2.3 3.4 2.6 1.5 2.9 2.5 5.4 3.1 3.6 3.8 1.1 2.6 4.6 2.4 3.6 
300 300 60 33 4.8 4.6 4.1 4.9 4.1 4.2 2.9 3.1 2.9 4.2 3.0 3.8 2.8 1.1 3.1 3.3 2.0 3.6 
300 300 60 30 5.0 4.4 4.3 5.1 5.0 4.9 4.2 4.0 4.3 5.0 3.9 3.4 2.9 2.0 2.0 3.2 2.1 2.4 
300 300 60 27 2.8 3.2 3.2 4.1 4.5 4.5 3.3 4.0 4.4 5.5 3.1 3.9 3.6 1.9 2.1 4.5 2.1 3.1 
300 300 10 38 5.9 6.1 4.4 6.0 6.2 4.5 3.9 4.5 3.3 4.1 3.8 4.6 3.0 2.2 3.5 3.5 2.6 4.1 
300 300 10 35 5.7 5.4 4.3 6.4 6.1 4.9 4.9 5.1 4.3 5.8 5.1 4.5 3.5 2.1!! 2.8 3.8 3.0 3.2 
300 300 70 31 3.9 4.7 3.6 5.2 5.9 4.8 4.4 5.5 4.8 6.2 4.1 4.9 4.0 2.6 3.3 5.0 3.5 4.4 
300 450 50 25 3.3 3.7 2.3 3.9 4.3 2.9 2.4 3.2 2.2 4.6 3.2 4.3 3.9 2.7 4.4 4.5 3.0 5.0 
300 450 50 22 3.6 3.6 2.1 4.8 4.8 3.9 3.9 4.3 3.1 4.6 3.3 3.1 3.3 2.2 2.5 3.6 2.3 2.9 
300 450 50 20 1.8 2.8 2.0 3.6 4.6 3.8 3.4 4.1 4.3 5.0 3.0 3.6 3.9 2.1 3.2 4.9 2.9 4.3 
300 45060 30 4.9 4.6 4.0 5.5 5.2 4.6 4.0 4.1 3.9 4.3 3.3 4.3 3.3 2.5 4.0 4.0 3.0 4.7 
300 450 60 27 5.2 4.5 4.3 6.4 5.1 5.5 5.5 5.2 5.4 4.6 3.8 3.4 3.0 2.3 2.5 3.4 2.6 3.0 
300 1,50 60 24 4.0 4.3 4.2 5.8 6.1 6.0 5.5 6.2 6.5 5.0 3.4 3.8 3.6 2.1 3.1 4.7 3.1 4.3 
300 450 70 35 5.3 5.5 3.8 6.0 6.1 4.4 4.5 5.0 3.1 5.2 4.5 5.4 3.9 3.4 4.1!! 4.6 3.9 5.6 
300 450 70 31 5.4 5.1 3.9 6.6 6.3 5.1 5.1 5.8 5.0 5.1 5.2 4.8 3.8 3.4 3.5 4.3 3.8 4.1 
300 450 10 28 4.5 5.1 4.0 6.3 1.0 5.8 6.0 1.0 6.3 6.0 4.8 5.1 4.3 3.2 4.0 5.5 4.2 5.3 
300 600 60 21 2.2 3.0 2.1 3.3 4.2 3.2 2.3 3.6 3.0 5.4 4.5 5.6 4.9 4.1 5.1 5.2 4.3 6.2 
300 600 60 24 3.2 3.1 3.2 5.0 5.4 4.9 4.6 5.5 5.4 4.4 3.6 3.4 3.2 2.6 2.9 3.4 2.6 3.1 
300 600 60 21 3.1 4.5 4.1 5.4 6.8 6.4 5.6 1.5 1.4 4.1 2.6 3.1 3.1 1.1 2.8 4.0 2.4 3.1 
300 600 70 31 4.2 4.4 4.2 5.4 5.5 5.4 4.4 5.0 5.2 5.2 4.7 5.1 4.4 4.0 5.5 4.8 4.3 6.0 
300 600 70 28 5.3 5.0 5.3 1.0 6.8 1.1 6.1 6.8 1.5 4.5 4.2 3.8 3.0 2.8 2.9 3.3 2.9 3.3 
300 600 70 24 5.8 6.5 6.9 8.2 8.9 9.3 8.4 9.5 10.3 4.1 3.0 3.3 2.1 1.8 2.6 3.7 2.5 3.7 
300 600 80 36 4.2 4.1 3.5 5.3 5.9 4.6 4.3 5.3 4.4 5.8 5.6 6.5 4.6 4.6 6.0 5.1 5.0 6.6 
300 600 80 32 5.1 5.2 4.4 6.8 1.0 6.1 6.4 1.0 6.5 5.3 5.2 4.1 3.4 3.5 3.6 3.8 3.1 4.0 
300 600 80 28 5.9 1.0 6.3 8.2 9.4 8.6 8.5 10.0 9.6 4.1 3.9 4.2 3.1 2.4 3.2 4.1 3.3 4.3 
450 300 50 30 2.9 3.1 2.5 3.5 4.3 3.1 3.0 4.1 3.3 4.4 2.9 4.1 3.9 2.5 4.2 4.3 2.8 4.8 
450 300 50 21 3.3 3.6 2.9 4.5 4.8 4.0 4.6 5.3 4.9 4.6 3.2 3.0 3.4 2.1 2.5 3.6 2.2 2.9 
450 300 50 25 1.6 2.9 2.2 3.4 4.1 4.0 4.1 5.1 5.5 4.8 2.1 3.3 3.8 1.8 2.9 4.1 2.6 3.9 
450 300 60 36 4.1 4.7 4.4 5.3 5.3 4.9 4.8 5.2 5.2 4.4 3.3 4.3 3.5 2.6 4.1 4.1 3.0 4.7 
450 300 60 33 5.1 4.1 4.7 6.3 5.9 5.9 6.3 6.3 6.8 4.9 3.9 3.6 3.4 2.6 2.8 3.7 2.8 3.2 
450 300 60 30 3.9 4.5 4.1 5.7 6.3 6.5 6.4 1.4 7.9 5.1 3.4 3.8 3.7 2.2 3.1 4.1 3.0 4.2 
450 300 70 42 5.5 5.9 4.4 6.1 6.5 5.0 5.6 6.4 5.3 4.9 4.2 5.1 3.8 3.2 4.6 4.4 3.6 5.3 
450 300 10 38 5.6 5.6 4.6 6.8 6.8 5.8 6.9 7.3 6.6 5.7 5.1 4.1 3.9 3.5 3.5 4.3 3.7 4.1 
450 300 70 35 4.7 5.7 4.8 6.5 7.5 6.6 7.2 8.6 8.0 5.9 4.5 4.9 4.3 3.0 3.9 5.3 4.0 5.1 
450 450 60 33 3.6 4.3 3.0 4.1 5.4 4.1 4.1 5.8 4.9 5.6 4.4 5.1 5.6 4.5 6.3 6.2 4.9 7.0 
450 450 60 30 4.3 4.6 3.8 6.1 6.3 5.5 6.1 1.3 6.9 5.3 4.2 4.2 4.5 3.6 4.1 5.0 3.9 4.6 
450 450 60 27 3.8 5.0 4.3 6.1 7.4 6.1 7.4 9.0 8.7 5.3 3.4 4.2 4.1 3.0 4.3 5.8 4.0 5.5 
45045070 38 5.7 5.1 5.2 6.8 6.8 6.3 6.8 1.2 7.1 5.3 4.5 5.7 4.9 4.3 5.9 5.6 4.8 6.1 
450 450 10 35 6.4 6.0 6.0 8.1 1.1 7.7 8.8 8.7 9.1 5.3 4.6 4.4 4.2 3.7 4.0 4.8 4.1 4.6 
450 450 70 31 6.6 7.2 7.3 9.0 9.5 9.6 10.2 11.1 11.6 5.2 3.1 4.3 4.3 3.0 4.1 5.5 4.0 5.4 
45045080 44 5.7 6.1 4.6 6.9 7.2 5.7 6.9 1.7 6.5 6.1 5.1 6.1 5.5 5.1 6.1 6.2 5.1 1.6 
4504508040 6.3 6.3 5.2 8.1 8.0 6.9 8.7 9.0 8.3 6.3 6.0 5.1 5.0 4.8 5.0 5.6 5.2 5.1 
450 450 80 36 6.9 7.8 6.8 9.2 10.1 9.1 10.4 11.1 11.1 6.2 5.1 5.5 5.0 4.0 5.0 6.3 5.2 6.4 
450 600 10 35 3.5 4.6 3.8 5.1 6.2 5.4 5.7 7.2 6.8 1.3 6.5 1.8 1.3 6.7 8.5 1.8 6.9 9.0 
450 600 10 31 5.1 5,8 5.5 7.4 8.1 7.7 8.6 9.6 9.1 5.8 5.2 5.1 5.2 4.7 5.1 5.4 4.8 5.5 
450600 10 28 6.2 7.9 7.6 9.1 10.1 10.5 10.8 12.9 13.0 5.1 3.1 4.4 4.7 3.4 4.6 5.6 4.2 5.6 
450 600 80 40 5.9 6.3 6.3 7.6 8.0 8.0 8.1 8.9 9.3 1.2 6.8 7.9 6.9 6.1 8.3 1.4 7.0 8.9 
45060080 36 7.6 7.6 8.1 9.9 9.9 10.3 11.1 11.4 12.3 6.0 5.8 5.6 5.1 5.0 5.3 5.4 5.2 5.7 
450600 80 32 9.5 10.5 11.0 12.4 13.3 13.9 14.1 15.5 16.4 5.1 4.2 4.7 4.4 3.5 4.6 5.4 4.4 5.7 
450600 90 45 5.6 6.4 5.3 7.2 8.0 6.9 7.8 9.0 8.2 1.6 7.6 8.6 1.0 1.1 8.1 1.6 1.6 9.4 
450600 90 40 7.3 7.7 7.0 9.6 10.0 9.3 10.1 11.5 11.2 6.6 6.1 6.4 5.3 5.6 5.8 5.7 5.8 6.3 
450600 90 36 9.5 10.9 10.3 12.4 13.1 13.2 14.1 15.9 15.7 5.6 5.0 5.4 4.5 4.0 5.0 5.6 5.0 6.2 
600 300 60 39 3.5 4.0 3.5 4.4 4.8 4.4 3.2 4.0 3.9 5.5 4.2 5.6 5.3 4.0 5.9 5.5 4.1 6.2 
600 300 60 36 4.4 4.3 4.3 5.9 5.8 5.8 5.2 5.6 6.0 4.8 3.6 3.6 3.8 2.7 3.3 3.8 2.6 3.4 
600 300 60 33 3.9 4.9 4.9 6.0 6.9 1.0 6.0 1.3 1.8 5.2 3.2 4.0 4.4 2.6 3.8 5.1 3.1 4.6 
600 300 70 45 5.0 4.1 5.0 5.9 5.6 5.9 4.1 4.1 5.5 5.1 4.2 5.3 4.5 3.7 5.4 P 3.8 5.8 
600 300 70 42 5.8 5.0 5.8 1.3 6.5 1.3 6.1 6.3 1.5 4.6 3.9 3.7 3.4 2.1 3.1 .5 2.7 3.3 
600 300 10 38 6.1 6.3 1.2 8.2 8.4 9.3 8.2 8.8 10.0 5.0 3.5 4.0 3.9 2.5 3.6 4.7 3.1 4.5 
600 300 80 52 5.8 5.9 5.1 6.1 6.8 6.0 5.5 6.0 5.6 6.0 5.4 6.5 5.1 4.6 6.2 5.4 4.8 6.7 
600 300 80 4.lI 6.5 6.2 5.9 8.0 1.1 1.4 1.4 7.4 7.5 5.9 5.4 5.1 4.3 4.0 4.2 4.5 4.0 4.5 
600 300 80 44 1.2 7.8 1.6 9.3 9.9 9.1 9.2 10.3 10.4 6.2 5.0 5.5 4.8 3.7 4.1 5.6 4.4 5.7 
600 450 70 42 4.1 5.0 4.5 6.1 6.4 5.9 5.4 6.1 6.0 1.9 6.8 8.3 8.1 7.1 9.1 8.4 1.3 9.6 
600 450 10 38 6.0 5.9 5.9 8.0 8;0 7.9 8.0 8.3 8.6 6.5 5.6 5.7 6.0 5.2 5.9 6.2 5.3 6.2 
600 450 70 35 6.8 1.1 1.1 9.4 10.3 10.3 9.9 11.2 11.6 6.1 5.0 5.9 6.4 4.8 6.3 7.3 5.5 7.2 
600 450 80 48 6.3 5.9 6.2 1.1 1.3 1.6 1.0 7.0 1.1 1.2 6.5 7.9 7.1 6.5 8.4 7.5 6.8 8.9 
600 450 80 44 1.1 6.9 1.6 9.1 8.9 9.1 9.6 9.2 10.3 6.2 5.7 5.6 5.4 5.0 5.5 5.6 5.1 5.8 
600 450 80 40 9.3 9.5 10.3 11.9 12.1 12.9 12.4 13.0 14.2 6.2 5.0 5.1 5.6 4.5 5.7 6.6 5.3 6.8 
600 450 90 54 6.5 6.6 5.8 8.0 8.0 7.2 1.3 7.1 1.3 8.4 8.0 9.3 7.9 7.7 9.5 8.4 8.1 10.1 
600 450 90 49 8.0 1.1 1.3 10.1 9.1 9.3 10.0 10.0 10.0 7.5 7.4 7.2 6.4 6.4 6.8 6.8 6.6 7.2 
600 450 90 45 10.0 10.5 10.3 12.6 13.2 12.9 13.1 14.1 14.2 7.6 6.6 7.3 6.6 5.8 7.0 7.6 6.7 8.1 
600 600 10 38 5.6 6.3 6.3 7.5 8.3 8.2 1.4 8.5 8.8 9.3 8.6 10.1 9.5 9.011.0 9.7 9.1 11.3 
600 600 10 35 7.3 1.6 8.0 9.8 10.2 10.6 10.3 11.0 11.8 7.0 6.6 6.6 6.6 6.3 6.9 6.6 6.1 7.0 
600 600 70 31 9.5 10.8 11.3 12.7 14.0 14.4 13.1 15.4 16.3 6.5 5.3 6.1 6.3 5.2 6.6 7.0 5.1 7.3 
600 600 80 44 1.7 7.1 8.4 9.6 9.1 10.4 9.5 9.911.0 9.0 8.8 10.0 8.9 8.8 10.6 9.2 9.0 11.0 
600600 80 40 9.6 9.2 10.4 12.2 11.8 13.0 12.6 12.6 14.2 7.0 6.9 6.8 6.3 6.3 6.7 6.3 6.3 6.9 
600600 80 36 12.5 13.1 14.4 15.1 16.3 11.5 16.7 17.7 19.3 6.4 5.6 6.3 5.9 5.2 6.4 6.6 5.8 1.2 
600 600 90 49 7.8 8.3 7.9 9.8 10.2 9.8 9.6 10.4 10.4 9.9 10.0 11.2 9.5 9.811.5 9.9 10.0 11.9 
600 600 90 45 9.5 9.5 9.6 12.0 12.0 12.1 12.5 12.9 13.3 8.2 8.5 8.3 7.2 7.6 7.9 1.3 1.6 8.2 
fo~) 60090 40 13.0 14.0 14.2 16.2 11.2 17.3 17.2 18.6 19.1 1.4 6.9 7.5 6.5 6.2 1.3 1.4 6.9 8.2 
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TABLE F-21. HAXIKlJ( ~1lE IEICllI (If nIE lNI!O\JNI) APPR(w;H (NO. OF VEHIClES) FOR GEOMETRY 7*7 

INTERSECTION HlIIJR STREET MAJOR STREE 
ENVlRO!l!!Nl' lEFT TUIUIS LEFT TUIUIS 

LCN lEVEL HEDIIlK lEVEL IUGH lEVEL LCN lEVEL MEDIIlK lEVEL IIIGH lEVEL 

TROCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
LCN MED IUGH LCN MED HIGH LCN KED HIGH LCN MED IUGH LCN KED HIGH LCN MED IUGK 

V-2 V-l CY GI' LL lJ( LH ML 14M MIl HI. 11M HH LL lJ( LH ML 14M MIl HI. 11M HH 

300 300 50 27 7.8 8.3 6.9 5.6 6.1 4.8 2.5 3.4 2.5 3.9 2.4 3.4 2.7 1.'3 2.8 3.2 1.6 3.4 
300 300 50 25 7.1 7.1 6.2 5.5 5.6 4.7 3.0 3.5 3.0 5.0 3.6 3.2 3.1 1.8 2.0 3.4 2.0 2.4 
300 300 50 22 3.4 4.4 3.6 2.5 3.5 2.7 .6 2.0 1.6 5.6 3.4 3.8 3.9 1.8 2.8 4.9 2.7 3.8 
300 300 60 33 8.6 8.3 7.8 6.4 6.2 5.6 3.3 3.5 3.3 4.4 3.3 4.1 2.9 1.9 3.2 3.5 2.3 3.9 
300 300 60 30 7.8 7.1 7.1 6.3 5.6 5.5 3.8 3.5 3.8 5.8 4.8 4.3 3.6 2.8 2.7 4.0 3.0 3.2 
300 300 60 27 4.7 5.1 5.1 3.8 4.1 4.1 1.9 2.6 3.0 6.4 4.6 4.8 4.3 2.7 3.5 5.4 3.7 4.6 
300 300 70 38 9.0 9.2 7.6 6.9 7.1 5.4 3.8 4.4 3.1 5.1 4.3 5.0 3.3 2.6 3.8 3.9 3.1 4.6 
300 300 70 35 7.9 7.7 6.5 6.4 6.1 4.9 3.9 4.0 3.2 6.8 6.2 5.5 4.3 3.8 3.6 4.8 4.1 4.2 
300 300 70 31 5.2 5.9 4.8 4.3 5.0 3.9 2.4 3.5 2.8 7.2 5.8 5.9 4.9 3.6 4.3 6.0 4.6 5.5 
300 450 50 25 6.9 7.3 5.9 5.3 5.7 4.3 2.7 3.5 2.5 4.0 2.7 3.9 3.3 2.1 3.7 3.9 2.6 4.5 
300 450 50 22 6.3 6.3 5.3 5.2 5.3 4.3 3.3 3.7 3.1 4.6 3.5 3.2 3.2 2.2 2.5 3.7 2.5 3.1 
300 450 50 20 3.6 4.6 3.7 3.2 4.2 3.3 1.8 3.2 2.7 5.1 3.2 3.8 3.9 2.1 3.2 5.0 3.1 4.4 
300 450 60 30 8.0 7.7 7.1 6.4 6.1 5.5 3.9 4.0 3.7 4.4 3.5 4.5 3.3 2.6 4.0 4.1 3.2 4.9 
300 450 60 27 7.4 6.7 6.5 6.4 5.7 5.5 4.4 4.1 4.3 5.3 4.6 4.2 3.6 3.0 3.1 4.1 3.4 3.7 
300 450 60 24 5.3 5.5 5.5 4.9 5.1 5.1 3.5 4.2 4.5 5.7 4.3 4.6 4.2 2.8 3.7 5.4 3.9 5.0 
300 450 70 35 7.9 8.1 6.3 6.3 6.4 4.7 3.8 4.3 2.9 5.4 4.9 5.7 4.1 3.7 5.0 4.9 4.3 6.0 
300 450 70 31 7.1 6.8 5.5 6.0 5.7 4.5 4.1 4.2 3.3 6.6 6.2 5.7 4.5 4.3 4.3 5.2 4.8 5.0 
300 450 70 28 5.2 5.8 4.7 4.8 5.4 4.3 3.4 4.5 3.7 6.9 5.8 6.1 5.1 4.1 4.9 6.4 5.3 6.3 
300 600 60 27 5.2 6.1 5.1 4.1 5.0 4.0 2.1 3.3 2.7 4.8 3.9 5.0 4.1 3.4 5.0 4.6 3.7 5.6 
300 600 60 24 5.3 5.8 5.3 4.9 5.3 4.8 3.4 4.3 4.1 4.4 3.7 3.4 3.0 2.5 2.7 3.3 2.6 3.1 
300 600 60 21 4.2 5.6 5.2 4.3 5.8 5.3 3.5 5.3 5.3 4.1 2.7 3.2 3.0 1.7 2.7 4.0 2.5 3.7 
300 600 70 31 6.8 6.9 6.8 5.7 5.9 5.7 3.7 4.2 4.4 5.2 4.8 5.7 4.3 4.0 5.4 4.8 4.4 6.1 
300 600 70 28 6.9 6.7 6.9 6.5 6.2 6.5 5.0 5.1 5.8 5.1 4.9 4.4 3.5 3.4 3.4 3.9 3.6 3.9 
300 600 70 24 6.5 7.2 7.6 6.6 7.3 7.7 5.8 6.9 7.6 4.7 3.7 4.0 3.2 2.4 3.2 4.3 3.3 4.3 
300 600 80 36 6.1 6.7 5.4 5.1 5.6 4.3 3.0 4.0 3.1 5.9 5.9 6.7 4.7 4.7 6.0 5.3 5.2 6.8 
300 600 80 32 6.1 6.2 5.4 5.6 5.8 4.9 4.2 4.7 4.3 6.0 6.1 5.5 4.1 4.3 4.2 4.5 4.6 4.8 
300 600 80 28 6.0 7.1 6.4 6.1 7.3 6.5 5.3 6.8 6.4 5.5 4.8 5.0 3.7 3.2 3.9 4.9 4.2 5.1 
450 300 50 30 6.0 6.8 5.6 4.4 5.2 4.0 2.8 4.0 3.1 3.9 2.5 3.6 3.2 1.9 3.6 3.8 2.4 4.3 
450 300 50 27 5.5 5.8 5.0 4.4 4.7 4.0 3.5 4.2 3.8 4.6 3.4 3.1 3.3 2.2 2.5 3.7 2.4 3.0 
450 300 50 25 2.8 4.1 3.5 2.4 3.7 3.0 2.0 3.7 3.4 4.9 2.9 3.4 3.7 1.9 2.9 4.8 2.8 4.1 
450 300 60 36 7.4 7.4 7.0 5.8 5.8 5.4 4.2 4.6 4.6 4.5 3.5 4.5 3.5 2.7 4.1 4.2 3.2 4.9 
450 300 60 33 6.8 6.4 6.5 5.8 5.4 5.4 4.8 4.8 5.2 5.6 4.8 4.3 3.9 3.2 3.4 4.4 3.6 3.9 
450 300 60 30 4.8 5.3 5.5 4.3 4.9 5.0 3.9 4.9 5.4 5.8 4.2 4.6 4.3 2.9 3.8 5.5 3.9 5.0 
450 300 70 42 7.6 8.0 6.5 6.0 6.4 4.9 4.4 5.2 4.1 5.2 4.6 5.4 3.9 3.4 4.8 4.7 4.0 5.6 
450 300 70 38 6.8 6.8 5.7 5.8 5.8 4.7 4.8 5.2 4.5 6.6 6.1 5.6 4.7 4.3 4.3 5.2 4.7 5.0 
450 300 70 35 5.0 6.0 5.0 4.6 5.5 4.6 4.2 5.5 5.0 6.8 5.6 5.8 5.0 3.9 4.7 6.3 5.0 6.0 
450 450 60 33 6.1 6.8 5.5 5.0 5.7 4.4 4.0 5.0 4.2 5.0 3.8 5.1 4.8 3.8 5.6 5.5 4.4 6.4 
450 450 60 30 5.9 6.2 5.4 5.4 5.7 4.9 5.0 5.6 '.2 5.2 4.2 4.2 4.4 3.5 3.9 4.9 3.9 4.6 
450 450 60 27 4.5 5.7 5.0 4.6 5.8 5.1 4.8 6.4 6.0 5.3 3.5 4.2 4.6 3.0 4.2 5.8 4.0 5.5 
450 450 70 38 7.8 7.7 7.3 6.7 6.6 6.2 5.6 6.0 5.9 5.3 4.6 5.7 4.8 4.2 5.8 5.6 4.9 6.8 
450 450 70 35 7.6 7.1 7.1 7.1 6.6 6.6 6.6 6.6 6.9 5.9 5.3 5.0 4.7 4.3 4.5 5.4 4.8 5.3 
450 450 70 31 6.9 7.4 7.5 7.0 7.5 7.6 7.1 8.0 8.5 5.8 4.5 5.0 4.8 3.6 4.6 6.1 4.8 6.0 
450 450 80 44 7.3 7.6 6.1 6.2 6.5 5.0 5.1 5.9 4.7 6.3 5.9 6.9 5.5 5.2 6.8 6.4 6.0 7.8 
450 450 80 40 6.9 6.9 5.8 6.4 6.4 5.3 6.0 6.3 5.6 7.1 6.9 6.5 5.6 5.5 5.7 6.4 6.1 6.5 
450 450 80 36 6.5 7.5 6.4 6.7 7.6 6.5 6.8 8.1 7.5 6.9 6.0 6.4 5.6 4.8 5.7 7.0 6.1 7.2 
450 600 70 35 5.4 6.5 5.7 4.9 6.0 5.1 4.4 5.8 5.4 6.5 5.9 7.1 6.4 5.9 7.6 7.0 6.3 8.3 
450 600 70 31 6.2 6.8 6.5 6.2 6.9 6.5 6.3 7.3 7.4 5.7 5.1 5.0 4.9 4.5 4.9 5.3 4.7 5.4 
450 600 70 28 6.3 8.0 7.7 6.9 8.6 8.3 7.6 9.7 9.8 5.0 3.7 4.3 4.4 3.2 4.4 5.5 4.2 5.6 
450 600 80 40 7.4 7.8 7.8 6.8 7.2 7.2 6.3 7.1 7.5 7.1 6.8 7.8 6.6 6.5 8.1 7.3 7.0 8.8 
450 600 80 36 8.2 8.2 8.6 8.3 8.2 8.6 8.3 8.7 9.5 6.5 6.4 6.1 5.4 5.4 5.6 5.9 5.8 6.2 
450 600 80 32 9.2 10.1 10.6 9.8 10.7 11.3 10.5 11.8 12.7 5.6 4.8 5.2 4.7 4.0 5.0 5.9 5.0 6.2 
450 600 90 45 6.5 7.3 6.2 5.9 6.7 5.6 5.4 6.6 5.8 7.7 7.7 8.7 6.9 7.2 8.6 7.7 7.7 9.5 
450 600 90 40 7.3 7.7 7.0 7.4 7.7 7.0 7.5 8.2 7.9 7.2 7.5 7.0 5.8 6.2 6.3 6.4 6.6 6.9 
450 600 90 36 8.6 9.9 9.3 9.2 10.6 10.0 9.9 11.6 11.4 6.3 5.8 6.1 5.1 4.7 5.5 6.3 5.8 6.9 
600 300 60 39 6.2 6.6 6.2 4.9 5.3 4.8 2.6 3.4 3.3 4.6 3.3 4.6 4.2 3.0 4.8 4.5 3.2 5.3 
600 300 60 36 6.1 6.1 6.1 5.4 5.3 5.3 3.7 4.0 4.4 4.4 3.3 3.2 3.3 2.3 2.8 3.5 2.3 3.0 
600 300 60 33 4.7 5.7 5.7 4.6 5.5 5.6 3.~ 4.8 5.3 4.8 3.0 3.7 3.9 2.2 3.4 4.7 2.9 4.3 
600 300 70 45 7.2 6.9 7.2 5.9 5.5 5.9 3.6 3.6 4.4 4.8 3.9 5.0 4.0 3.3 5.0 4.4 3.6 5.5 
600 300 70 42 7.1 6.3 7.1 6.4 5.6 6.4 4.7 4.3 5.5 4.9 4.2 4.0 3.5 3.0 3.2 3.7 3.1 3.6 
600 300 70 38 6.5 6.7 7.6 6.3 6.5 7.4 5.2 5.8 7.1 5.3 3.9 4.4 4.1 2.8 3.8 5.0 3.5 4.8 
600 300 80 52 7.5 7.6 6.8 6.1 6.2 5.4 3.9 4.3 3.9 5.8 5.3 6.4 4.8 4.4 6.0 5.3 4.8 6.6 
600 300 80 48 7.2 6.9 6.6 6.5 6.2 5.8 4.8 4.9 4.9 6.3 6.0 5.6 4.6 4.4 4.6 4.9 4.5 5.0 
600 300 80 44 7.0 7.6 7.4 6.8 7.4 7.2 5.7 6.7 6.9 6.6 5.6 6.0 5.1 4.2 5.1 6.1 5.0 6.2 
600 450 70 42 6.8 7.1 6.6 6.0 6.3 5.8 4.2 4.9 4.8 6.8 5.8 7.3 6.8 6.0 7.9 7.4 6.3 8.5 
600 450 70 38 7.2 7.1 7.0 7.0 6.9 6.8 5.8 6.1 6.4 6.1 5.2 5.3 5.4 4.7 5.3 5.7 4.9 5.7 
600 450 70 35 7.0 7.9 7.9 7.4 8.3 8.3 6.9 8.1 8.5 6.3 4.7 5.5 5.8 4.3 5.7 6.8 5.2 6.8 
600 450 80 48 7.9 7.5 7.8 7.1 6.7 7.0 5.3 5.3 6.0 6.8 6.2 7.4 6.5 6.0 7.8 7.1 6.5 8.5 
600 450 80 44 8.4 7.6 8.3 8.2 7.4 8.1 7.1 6.6 7.7 6.3 5.9 5.8 5.4 5.1 5.5 5.8 5.4 6.0 
600 450 80 40 9.1 9.2 10.1 9.5 9.6 10.4 8.9 9.5 10.7 6.4 5.3 5.9 5.7 4.6 5.8 6.7 5.6 7.0 
600 450 90 54 7.6 7.6 6.8 6.8 6.8 6.0 5.1 5.5 5.0 8.1 7.9 9.0 7.5 7.4 9.1 8.2 7.9 9.8 
600 450 90 49 8.2 7.8 7.4 8.0 7.6 7.2 6.8 6.8 6.8 7.9 7.8 7.6 6.6 6.7 7.0 7.1 7.0 7.6 
600 450 90 45 9.2 9.7 9.4 9.6 10.1 9.8 9.0 10.0 10.0 7.9 7.1 7.6 6.8 6.1 7.2 8.0 7.2 8.5 
600 600 70 38 7.1 7.8 7.7 6.8 7.6 7.5 5.6 6.7 7.0 8.1 7.5 8.9 8.2 7.8 9.7 8.5 8.0 10.1 
600 600 70 35 7.9 8.2 8.6 8.2 8.5 8.9 7.6 8.3 9.0 6.4 6.1 6.1 5.9 5.6 6.2 6.0 5.6 6.4 
600 600 70 31 9.2 10.5 10.9 10.1 11.4 11.8 10.1 11.8 12.6 5.9 4.8 5.6 5.6 4.6 5.9 6.4 5.3 6.8 
600 600 80 44 8.7 8.8 9.5 8.4 8.5 9.2 7.2 7.7 8.7 8.4 8.3 9.5 8.2 8.2 10.0 8.6 8.5 10.5 
600 600 80 40 9.7 9.3 10.5 10.1 9.7 10.8 9.4 9.4 11.0 7.0 7.0 6.9 6.1 6.3 6.7 6.4 6.4 7.0 
600 600 80 36 11.7 12.3 13.5 12.6 13.2 14.5 12.6 13.6 15.2 6.4 5.8 6.4 5.8 5.2 6.3 6.7 6.0 7.3 
600 600 90 49 8.3 8.7 8.3 8.0 8.5 8.0 6.8 7.6 7.6 9.5 9.7 10.8 9.0 9.4 11.0 9.5 9.7 11.6 
600 600 90 45 9.0 9.0 9.1 9.3 9.4 9.4 8.7 9.1 9.5 8.4 8.8 8.5 7.2 7.7 8.0 7.5 7.9 8.4 
600 600 90 40 11.6 12.6 12.8 12.5 13.5 13.7 12.5 13.9 14.4 7.6 7.3 7.8 6.6 6.4 7.4 7.6 7.2 8.5 



TABLE F-3A. IDrAL CO EMITTED ON mE INBOUND APPROo\CH (KII..OGRAMS) IN 15 MIN\1l"ES FOR GEC»IETRY 4*4 

IIITERSECTIOII 

ENVIl«JIKENT 

V-2 V-I CY GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 .. 50 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 71) 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 J2 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

HINOR STREET MAJOR STREET 

LEFT TURNS LEFT TURNS 
LEVEL MEDIUM LEVEL KIGH LEVEL LEVEL MEDIUM LEVEL KIGH LEVEL 

TROCKS TROCKS TRUCKS TROCKS TRUCKS TRUCKS 
L/JII MED HIGH L/JII MED KIGH L/JII HED KIGH L/JII MED HIGH L/JII MED KIGH L/JII MED KIGK 

u ~ ill ~ ~ ~ ~ ~ ~ 

1.09 1.50 1.72 .93 1.43 1.56 1.20 1.79 1.84 
1.00 1.47 1.95 .93 1.49 1.89 1.30 1.95 2.26 
.761.502.04 .79 1.61 2.07 1.262.162.54 

1.03 1.23 1.52 .84 1.12 1.33 1.15 1.51 1.63 
.92 1.18 1.73 .82 1.16 1.63 1.22 1.65 2.03 
.86 1.38 1.99 .86 1.46 1.99 1.36 2.05 2.49 

1.18 1.45 1.53 1.20 1.55 1.54 1.30 1.73 1.64 
.91 1.24 1.58 1.02 1.44 1.69 1.22 1.72 1.88 
.82 1.41 1.81 1.02 1.702.01 1.31 2.07 2.30 
.70 1.27 1.65 .66 1.32 1.62 1.06 1.81 2.02 
.73 1.362.00 .79 1.51 2.06 1.282.09 2.56 
.59 1.492.19 .75 1.72 2.34 1.342.40 2.93 
.78 1.13 1.58 .71 1.15 1.51 1.14 1.67 1.94 
.85 1.27 1.98 .88 1.38 2.01 1.40 1.99 2.53 
.81 1.492.26 .93 1.702.38 1.55 2.40 3.01 
.78 1.21 1.44 .92 1.43 1.58 1.14 1.74 1.80 
.69 1.18 1.67 .92 1.49 1.90 1.24 1.902.22 
.62 1.37 1.93 .95 1.782.25 1.362.282.67 
.58 1.31 1.85 .67 1.49 1.94 1.192.092.46 
.65 1.45 2.25 .84 1.72 2.43 1.46 2.42 3.05 

1.13 2.18 3.05 1.41 2.55 3.32 2.12 3.35 4.04 
.81 1.32 1.93 .86 1.46 1.99 1.422.11 2.55 
.93 1.51 2.37 1.08 1.742.52 1.73 2.48 3.18 

1.552.393.32 1.79 2.72 3.56 2.54 3.554.31 
.66 1.25 1.65 .93 1.60 1.91 1.28 2.03 2.26 
.64 1.29 1.94 1.00 1.732.30 1.44 2.26 2.74 

1.26 2.17 2.89 1.71 2.71 3.34 2.25 3.33 3.88 
1.092.283.01 .92 2.202.84 1.532.893.44 

.972.23 3.21 .902.243.14 1.603.033.84 

.99 2.51 3.55 1.02 2.61 3.58 1.81 3.50 4.37 
1.07 2.05 2.84 .87 1.93 2.64 1.51 2.66 3.28 
1.01 2.05 3.10 .90 2.03 2.99 1.642.85 3.73 
1.132.43 3.55 1.122.503.54 1.95 3.424.37 
1.27 2.31 2.89 1.27 2.40 2.90 1.702.923.33 
1.05 2.16 3.00 1.152.343.10 1.682.96 3.62 
1.152.52 3.42 1.35 2.80 3.62 1.97 3.51 4.24 

.68 2.03 2.91 .63 2.07 2.87 1.36 2.88 3.60 

.85 2.26 3.40 .902.403.45 1.72 3.31 4.28 

.902.57 3.78 1.052.81 3.93 1.97 3.81 4.85 

.76 1.892.85 .68 1.90 2.77 1.45 2.75 3.53 

.98 2.18 3.39 1.00 2.28 3.41 1.85 3.224.27 
1.192.65 3.93 1.31 2.854.04 2.26 3.89 5.00 

.75 1.95 2.69 .882.17 2.82 1.432.81 3.38 

.84 2.11 3.11 1.062.423.33 1.72 3.16 3.98 
1.062.593.65 1.383.00 3.97 2.13 3.834.72 
.962.473.52 1.04 2.64 3.60 1.90 3.58 4.45 

1.162.744.04 1.343.004.222.294.035.17 
1.91 3.74 5.11 2.184.105.383.22 5.23 6.42 
1.22 2.51 3.63 1.26 2.64 3.67 2.15 3.62 4.56 
1.502.854.23 1.643.08 4.372.624.155.35 
2.42 4.04 5.48 2.66 4.37 5.72 3.74 5.53 6.80 
1.05 2.41 3.31 1.31 2.76 3.57 1.99 3.524.25 
1.252.683.84 1.603.124.192.383.984.97 
2.183.87 5.092.634.40 5.54 3.50 5.36 6.41 
1.062.51 3.77 .982.51 3.69 1.332.954.04 
.982.494.01 .992.594.02 1.433.124.47 

1.61 3.39 4.97 1.72 3.58 5.08 2.264.20 5.62 
.982.223.55 .872.193.43 1.252.663.82 
.95 2.25 3.84 .93 2.31 3.82 1.41 2.88 4.30 

1.76 3.324.97 1.83 3.48 5.05 2.41 4.14 5.62 
1.092.39 3.51 1.182.57 3.60 1.35 2.83 3.78 

.94 2.31 3.69 1.122.583.87 1.392.944.14 
1.76 3.39 4.83 2.04 3.76 5.11 2.41 4.21 5.48 
1.00 2.61 4.03 1.032.73 4.07 1.51 3.294.54 
1.192.864.541.323.084.68 1.893.745.25 
1.93 3.87 5.61 2.164.185.842.834.936.51 
1.032.43 3.92 1.032.523.92 1.54 3.11 4.43 
1.31 2.77 4.52 1.41 2.954.622.01 3.645.22 
2.253.97 5.78 2.45 4.25 5.98 3.15 5.04 6.68 

.93 2.39 3.67 1.142.693.88 1.44 3.084.18 
1.15 2.684.21 1.45 3.074.52 1.85 3.55 4.92 
2.10 3.89 5.48 2.50 4.38 5.89 2.99 4.95 6.38 
1.593.364.94 1.75 3.61 5.102.354.29 5.70 
1.743.57 5.41 2.00 3.92 5.67 2.694.706.37 
3.07 5.16 7.06 3.42 5.60 7.42 4.21 6.488.21 
1.863.42 5.07 1.99 3.63 5.20 2.62 4.35 5.83 
2.08 3.70 5.61 2.31 4.01 5.84 3.04 4.83 6.57 
3.625.507.47 3.94 5.90 7.794.766.81 8.61 
1.71 3.334.77 2.04 3.76 5.11 2.474.27 5.53 
1.81 3.50 5.19 2.24 4.02 5.63 2.76 4.62 6.15 
3.195.347.103.925.967.634.546.668.24 

u ~ ill ~ ~ ~ ~ ~ ~ 

.31 .77 1.23 .23 .74 1.25 .60 1.15 1.70 

.57 .97 1.10 .43 .88 1.06 .75 1.24 1.46 

.62 .69 .76 .54 .65 .77 .90 1.06 1.23 

.66 1.21 1.45 .49 1.08 1.37 .80 1.44 1.77 
1.12 1.60 1.52 .89 1.42 1.38 1.15 1.73 1.73 
1.09 1.25 1.10 .92 1.12 1.02 1.23 1.48 1.42 

.75 1.22 1.68 .35 .86 1.37 .75 1.30 1.86 
1.14 1.53 1.67 .68 1.13 1.31 1.03 1.52 1.74 
1.25 1.32 1.39 .85 .97 1.09 1.25 1.41 1.57 

.70 1.75 2.79 .62 1.72 2.81 .99 2.13 3.26 

.86 1.85 2.56 .73 1.762.52 1.04 2.12 2.92 

.69 1.35 2.00 .61 1.322.02 .98 1.73 2.47 
1.052.173.00 .872.052.92 1.192.41 3.32 
1.332.40 2.90 1.11 2.222.76 1.362.523.11 
1.13 1.872.31 .96 1.75 2.23 1.272.102.63 
1.22 2.27 3.31 .83 1.92 3.01 1.222.36 3.49 
1.452.433.15 1.00 2.03 2.79 1.34 2.41 3.22 
1.372.022.68 .97 1.672.37 1.362.11 2.86 

.972.604.23 .892.574.24 1.262.984.70 

.91 2.47 3.77 .77 2.38 3.73 1.082.744.13 

.56 1.793.03 .48 1.76 3.04 .84 2.17 3.50 
1.162.874.28 .99 2.75 4.20 1.303.104.60 
1.21 2.86 3.94 .98 2.68 3.81 1.24 2.98 4.16 

.76 2.09 3.11 .59 1.96 3.03 .90 2.32 3.43 
1.322.94 4.57 .92 2.594.26 1.31 3.034.75 
1.272.84 4.14 .82 2.43 3.78 1.162.824.21 
.922.163.40 .53 1.81 3.09 .92 2.25 3.58 
.421.04 1.66 .39 1.05 1.72 .80 1.51 2.22 
.65 1.20 1.50 .56 1.16 1.50 .92 1.57 1.95 
.70 .93 1.16 .66 .94 1.22 1.07 1.40 1.72 
.73 1.44 1.84 .61 1.36 1.81 .97 1.76 2.26 

1.10 1.74 1.81 .92 1.61 1.73 1.22 1.962.12 
1.15 1.46 1.47 1.02 1.38 1.44 1.38 1.78 1.89 
1.04 1.66 2.28 .69 1.35 2.02 1.13 1.84 2.55 
1.38 1.94 2.23 .97 1.58 1.91 1.36 2.01 2.39 
1.55 1.78 2.01 1.20 1.48 1.75 1.64 1.962.28 

.92 2.12 3.33 .89 2.14 3.38 1.30 2.59 3.89 

.93 2.07 2.95 .84 2.03 2.95 1.202.433.40 

.83 1.642.46 .79 1.652.51 1.21 2.11 3.02 
1.15 2.43 3.42 1.022.36 3.39 1.382.76 3.84 
1.282.51 3.17 1.11 2.383.08 1.41 2.73 3.48 
1.122.022.62 1.00 1.942.58 1.362.34 3.03 
1.48 2.68 3.88 1.122.373.62 1.562.864.15 
1.562.703.58 1.162.343.26 1.542.783.74 
1.51 2.323.14 1.162.022.87 1.602.503.41 
1.533.325.11 1.503.335.16 1.91 3.795.67 
1.34 3.06 4.52 1.25 3.024.52 1.61 3.424.97 
1.00 2.39 3.79 .962.41 3.85 1.372.864.35 
1.593.46 5.03 1.473.385.00 1.82 3.79 5.45 
1.503.31 4.55 1.323.184.46 1.63 3.524.86 
1.07 2.55 3.73 .95 2.47 3.70 1.30 2.87 4.14 
1.943.735.51 1.59 3.42 5.25 2.03 3.91 5.78 
1.73 3.46 4.92 1.33 3.104.60 1.71 3.535.08 
1.40 2.79 4.19 1.04 2.49 3.93 1.492.974.46 
1.11 1.892.67 1.12 1.95 2.77 1.582.45 3.32 

.95 1.67 2.12 .91 1.672.17 1.31 2.122.66 

.85 1.24 1.63 .86 1.30 1.73 1.32 1.80 2.28 
1.09 1.95 2.51 1.01 1.92 2.53 1.41 2.37 3.02 
1.07 1.87 2.10 .94 1.78 2.06 1.292.182.50 

.95 1.42 1.59 .87 1.39 1.60 1.27 1.832.10 
1.302.082.85 .99 1.822.64 1.482.353.22 
1.26 1.98 2.43 .90 1.672.16 1.34 2.15 2.69 
1.26 1.65 2.04 .96 1.39 1.83 1.44 1.92 2.40 
1.95 3.31 4.67 1.96 3.374.77 2.42 3.87 5.32 
1.622.923.95 1.582.92 4.00 1.983.374.50 
1.29 2.26 3.23 1.302.32 3.34 1.76 2.82 3.89 
1.803.254.39 1.72 3.21 4.40 2.13 3.664.90 
1.592.983.79 1.46 2.89 3.75 1.81 3.284.19 
1.21 2.27 3.02 1.14 2.24 3.04 1.54 2.69 3.53 
2.103.464.82 1.79 3.204.61 2.28 3.73 5.19 
1.82 3.124.16 1.46 2.81 3.89 1.89 3.294.41 
1.55 2.52 3.50 1.24 2.26 3.28 1.73 2.79 3.86 
2.804.746.692.814.806.793.27 5.307.34 
2.24 4.13 5.74 2.20 4.13 5.79 2.61 4.58 6.29 
1.763.324.87 1.77 3.374.98 2.23 3.88 5.52 
2.57 4.59 6.32 2.49 4.56 6.33 2.89 5.01 6.83 
2.16 4.13 5.53 2.03 4.04 5.48 2.38 4.43 5.93 
1.593.224.56 1.51 3.194.57 1.91 3.64 5.07 
2.954.906.84 2.654.64 6.633.13 5.17 7.21 
2.46 4.34 5.96 2.104.02 5.69 2.53 4.50 6.21 
1.97 3.52 5.08 1.66 3.264.862.143.795.44 
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TABLE F-3&. TOTAL CO EMITll:D ON TIlE [NBQI,JIID APPROACH (KILOGRAMS) IN 15 KIN1Jl'ES FOR GEOHt:rR'l 5*4 

INTERSECTION 

ENVIRONMENT 

V-2 V-I C'l GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MINOR STREET MAJOR STREET 

Ll!FT TURNS LEFr TURNS 
Ll!VEL MEDIUM LEVEL HIGH Ll!VEL Ll!VEL MED[UM LEVEL HIGH Ll!VEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
[Di/ KED HIGH [Di/ KED HIGH [Di/ KED HIGH [Di/ KED HIGH [Di/ KED HIGH 1m KED HIGH 

~ ~ ill ~ ~ ~ ~ ~ ~ 

.97 1.31 1.72 .78 1.20 1.53 1.02 1.53 1.77 

.88 1.29 1.96 .79 1.28 1.86 1.13 1.702.20 

.66 1.32 2.06 .66 1.41 2.06 1.09 1.93 2.49 
1.00 1.12 1.60 .77 .98 1.38 1.05 1.35 1.66 

.89 1.08 1.82 .76 1.03 1.69 1.13 1.49 2.06 

.84 1.29 2.09 .81 1.34 2.06 1.28 1.89 2.53 
1.39 1.59 1.85 1.38 1.66 1.84 1.44 1.81 1.91 
1.13 1.39 1.92 1.21 1.55 1.99 1.37 1.802.16 
1.04 1.56 2.15 1.22 1.82 2.33 1.48 2.17 2.58 

.53 1.03 1.60 .47 1.05 1.54 .83 1.51 1.91 

.57 1.13 1.96 .60 1.24 1.99 1.06 1.79 2.45 

.44 1.26 2.16 .561.472.28 1.122.122.84 

.69 .98 1.62 .59 .96 1.52 .99 1.45 1.92 

.78 1.12 2.02 .77 1.20 2.02 1.27 1.79 2.52 

.741.352.31 .83 1.532.40 1.43 2.20 3.00 

.94 1.30 1.72 1.05 1.49 1.83 1.24 1.77 2.02 

.86 1.27 1.96 1.06 1.56 2.16 1.35 1.94 2.45 

.791.472.22 1.09 1.862.52 1.482.332.90 

.37 1.03 1.76 .421.17 1.81 .92 1.752.31 

.45 1.17 2.16 .60 1.41 2.31 1.192.08 2.90 

.93 1.91 2.97 1.182.25 3.21 1.86 3.01 3.90 

.68 1.12 1.92 .701.23 1.95 1.23 1.84 2.47 

.80 1.31 2.37 .92 1.522.49 1.54 2.22 3.11 
1.43 2.20 3.32 1.65 2.50 3.54 2.36 3.304.26 

.78 1.29 1.88 1.01 1.61 2.11 1.33 2.01 2.43 

.76 1.34 2.18 1.09 1.75 2.51 1.50 2.25 2.92 
1.392.23 3.14 1.81 2.74 3.56 2.32 3.33 4.07 
1.01 2.13 3.04 .81 2.01 2.84 1.38 2.67 3.42 

.90 2.08 3.26 .80 2.06 3.15 1.47 2.82 3.82 

.93 2.37 3.61 .92 2.44 3.60 1.68 3.30 4.36 
1.07 1.982.96 .84 1.83 2.73 1.45 2.52 3.34 
1.02 1.98 3.23 .88 1.93 3.09 1.58 2.72 3.80 
1.152.38 3.68 1.11 2.42 3.64 1.91 3.304.44 
1.51 2.49 3.26 1.49 2.55 3.23 1.89 3.03 3.63 
1.30 2.34 3.37 1.37 2.50 3.44 1.87 3.08 3.94 
1.412.71 3.80 1.58 2.96 3.97 2.17 3.644.56 

.55 1.82 2.90 .47 1.832.82 1.172.62 l.52 

.72 2.07 3.40 .742.173.42 1.54 3.054.21 

.792.393.79 .90 2.59 3.90 1.79 3.574.79 

.71 1.782.92 .61 1.752.81 1.342.573.55 

.94 2.07 3.47 .93 2.14 3.46 1.76 3.05 4.29 
1.162.554.02 1.25 2.72 4.10 2.17 3.73 5.02 

.95 2.08 3.01 1.05 2.27 3.11 1.57 2.88 3.64 
1.052.24 3.43 1.242.52 3.63 1.86 3.23 4.25 
1.282.73 3.98 1.57 3.114.282.28 3.91 4.99 

.792.22 3.46 .84 2.36 3.51 1.663.274.33 

.992.493.99 1.142.73 4.13 2.06 3.73 5.05 
1.75 3.51 5.06 1.99 3.83 5.30 3.00 4.936.32 
1.122.35 3.65 1.142.45 3.67 2.00 3.394.52 
1.41 2.704.26 1.522.894.37 2.48 3.93 5.33 
2.35 3.89 5.522.554.19 5.73 3.605.326.78 
1.202.49 3.58 1.43 2.80 3.81 2.08 3.544.46 
1.412.77 4.12 1.73 3.174.44 2.48 4.00 5.18 
2.35 3.97 5.38 2.77 4.47 5.79 3.61 5.39 6.63 
1.182.564.01 1.06 2.53 3.~9 1.38 2.93 4.21 
1.10 2.54 4.25 1.082.614.23 1.49 3.11 4.65 
1.74 3.45 5.22 1.82 3.61 5.302.334.20 5.81 
1.182.35 3.87 1.032.29 3.72 1.392.72 4.07 
1.162.394.17 1.102.424.11 1.552.954.56 
1.983.465.31 2.02 3.59 5.35 2.564.225.89 
1.532.774.07 1.592.91 4.13 1.74 3.144.28 
1.392.694.26 1.552.934.41 1.793.264.65 
2.22 3.78 5.41 2.47 4.12 5.66 2.81 4.54 5.99 
1.062.604.21 1.072.704.22 1.52 3.23 4.67 
1.262.874.74 1.37 3.064.84 1.91 3.685.38 
2.02 3.88 5.81 2.22 4.16 6.01 2.854.88 6.65 
1.182.514.19 1.162.574.16 1.63 3.13 4.64 
1.47 2.86 4.80 1.54 3.01 4.87 2.11 3.67 5.44 
2.42 4.07 6.07 2.58 4.32 6.24 3.25 5.07 6.90 
1.332.72 4.19 1.51 2.994.37 1.78 3.344.64 
1.55 3.01 4.73 1.83 3.375.01 2.19 3.82 5.38 
2.51 4.23 6.02 2.88 4.69 6.39 3.34 5.23 6.85 
1.61 3.31 5.08 1.743.535.21 2.31 4.18 5.78 
1.77 3.535.562.00 3.84 5.79 2.664.596.45 
3.10 5.13 7.22 3.435.537.544.19 6.388.30 
1.97 3.45 5.29 2.06 3.63 5.392.674.32 5.99 
2.20 3.745.842.394.026.04 3.094.81 6.74 
3.745.55 7.71 4.03 5.92 8.00 4.82 6.80 8.79 
2.06 3.61 5.23 2.364.00 5.54 2.76 4.48 5.94 
2.163.78 5.67 2.574.27 6.07 3.064.856.56 
3.765.63 7.584.266.228.084.84 6.89 8.67 

~ ~ ill ~ ~ ~ ~ ~ ~ 

.62 .94 1.43 .37 .74 1.27 .56 .98 1.56 

.85 1.11 1.28 .55 .85 1.06 .69 1.04 1.29 

.93 .86 .96 .67 .65 .80 .87 .89 1.08 

.80 1.20 1.48 .46 .91 1.23 .59 1.09 1.46 
1.23 1.57 1.52 .83 1.22 1.21 .92 1.36 1.39 
1.23 1.25 1.13 .89 .95 .88 1.02 1.13 1.11 

.72 1.04 1.53 .15 .52 1.05 .37 .79 1.37 
1.08 1.34 1.50 .45 .76 .97 .62 .97 1.23 
1.22 1.15 1.25 .65 .62 .77 .87 .89 1.08 

.86 1.77 2.84 .61 1.56 2.68 .80 1.80 2.96 
1.00 1.84 2.59 .69 1.58 2.37 .83 1.77 2.60 

.851.37 2.05 .60 1.16 1.89 .79 1.40 2.18 
1.03 2.02 2.88 .69 1.72 2.62 .83 1.91 2.86 
1.292.222.75 .90 1.87 2.44 .982.002.62 
1.12 1.72 2.18 .78 1.42 1.93 .91 1.61 2.16 
1.04 1.94 3.02 .47 1.422.54 .69 1.69 2.85 
1.242.082.83 .62 1.51 2.30 .79 1.72 2.56 
1.18 1.702.38 .61 1.17 1.90 .83 1.44 2.22 
1.19 2.68 4.34 .94 2.48 4.18 1.13 2.71 4.46 
1.10 2.53 3.86 .80 2.27 3.64 .94 2.45 3.87 

.78 1.88 3.14 .52 1.672.98 .72 1.91 3.27 
1.21 2.784.22 .862.48 3.97 1.00 2.67 4.20 
1.23 2.74 3.85 .84 2.39 3.55 .92 2.52 3.73 

.81 2.00 3.04 .47 1.70 2.79 .61 1.88 3.02 
1.192.684.34 .622.16 3.86 .84 2.43 4.17 
1.13 2.55 3.88 .50 1.97 3.35 .672.19 3.61 

.80 1.90 3.17 .23 1.38 2.69 .45 1.64 3.00 

.62 1.10 1.75 .41 .94 1.64 .65 1.22 1.97 

.82 1.24 1.56 .56 1.03 1.39 .75 1.26 1.67 

.90 .99 1.25 .69 .83 1.13 .93 1.11 1.46 

.76 1.33 1.76 .47 1.08 1.55 .65 1.31 1.83 
1.10 1.60 1.71 .75 1.30 1.45 .88 1.48 1.67 
1.17 1.35 1.39 .88 1.10 1.18 1.06 1.33 1.46 

.89 1.38 2.02 .37 .90 1.59 .64 1.21 1.95 
1.21 1.63 1.95 .63 1.10 1.46 .85 1.36 1.77 
1.41 1.50 1.76 .88 1.02 1.33 1.15 1.33 1.68 
.972.03 3.26 .76 1.87 3.15 1.00 2.16 3.48 
.95 1.962.86 .69 1.74 2.69 .88 1.972.97 
.88 1.55 2.39 .67 1.39 2.28 .91 1.67 2.61 

1.02 2.17 3.18 .73 1.92 2.98 .91 2.15 3.26 
1.13 2.22 2.91 .78 1.922.65 .92 2.09 2.87 
1.00 1.762.38 .70 1.51 2.18 .89 1.742.45 
1.182.243.48 .66 1.77 3.04 .92 2.08 3.40 
1.242.243.15 .66 1.71 2.66 .88 1.972.97 
1.21 1.892.73 .69 1.41 2.30 .96 1.72 2.66 
1.643.295.11 1.44 3.13 4.99 1.68 3.425.32 
1.42 3.014.49 1.16 2.79 4.33 1.35 3.024.60 
1.11 2.36 3.79 .902.20 3.67 1.142.494.00 
1.533.264.86 1.23 3.014.65 1.42 3.244.93 
1.41 3.084.35 1.062.784.09 1.19 2.954.32 
1.012.35 3.56 .71 2.103.35 .902.33 3.63 
1.71 3.35 5.17 1.182.874.74 1.45 3.195.09 
1.47 3.064.55 .90 2.534.06 1.11 2.794.37 
1.162.42 3.85 .64 1.94 3.41 .91 2.26 3.77 
1.20 1.84 2.64 1.04 1.72 2.58 1.32 2.05 2.95 
1.02 1.592.07 .80 1.43 1.95 1.03 1.702.27 

.94 1.19 1.61 .78 1.08 1.54 1.06 1.41 1.91 
1.01 1.73 2.32 .76 1.52 2.16 .99 1.80 2.48 

.96 1.62 1.88 .66 1.36 1.67 .83 1.59 1.94 

.86 1.20 1.40 .61 .99 1.24 .84 1.27 1.56 
1.04 1.682.49 .56 1.25 2.10 .88 1.61 2.51 

.98 1.562.04 .45 1.08 1.60 .71 1.38 1.95 
1.01 1.26 1.68 .53 .82 1.29 .84 1.18 1.69 
1.88 3.114.50 1.72 2.99 4.43 2.01 3.324.80 
1.532.69 3.75 1.322.523.63·1.552.80 3.95 
1.23 2.06 3.06 1.07 1.95 2.99 1.35 2.28 3.37 
1.57 2.874.05 1.31 2.67 3.89 1.55 2.944.21 
1.33 2.58 3.42 1.03 2.32 3.21 1.21 2.54 3.48 

.98 1.902.68 .73 1.69 2.52 .96 1.97 2.84 
1.69 2.92 4.31 1.21 2.48 3.92 1.532.84 4.32 
1.392.55 3.61 .862.063.17 1.12 2.37 3.52 
1.14 1.982.98 .66 1.542.59 .98 1.90 3.00 
2.80 4.60 6.58 2.64 4.49 6.51 2.92 4.82 6.88 
2.22 3.96 5.61 2.00 3.79 5.49 2.24 4.07 5.81 
1.76 3.184.76 1.603.064.69 1.88 3.39 5.07 
2.394.286.042.144.085.882.374.35 6.20 
1.96 3.79 5.22 1.66 3.535.00 1.83 3.75 5.27 
1.41 2.91 4.28 1.16 2.71 4.12 1.39 2.98 4.44 
2.61 4.41 6.392.13 3.98 6.00 2.44 4.34 6.41 
2.093.83 5.48 1.55 3.345.03 1.81 3.65 5.39 
1.62 3.044.62 1.14 2.604.23 1.46 2.964.64 



TABLE F-3C. 'l'Ol'AL co OOTrED ON TIlE INlIOUIID APPROACH (KILOGRAMS) IN 15 MINt1rES FOR GEOKETRY 5*5 

INTERSECTION 

ENVIRONMI!IIT 

V-2 V-I CY Gl' 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 60Q 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 8044 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
60Q 450 8044 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 60Q 70 38 
600 600 70 35 
600 60Q 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MAJOR STREET 

LEFT TURNS LEFT !URNS 
I.J:N LEVl!:L MEDIUM LEVEL IfiGH LEVEL I.J:N LEVl!:L MEDIUM LEVEL HIGH LEVEL 

m~~ ~ m~ 
I.J:N MED HIGH I.J:N MED HIGH I.J:N MED IUGH 

~ ~ m ~ ~ m ~ ~ ~ 

1.43 1.75 1.87 .94 1.34 1.38 .88 1.37 1.32 
1.21 1.59 1.98 .81 1.281.58 .85 1.40 1.62 

.a5 1.491.94 .551.281.64 .68 1.49 1.77 
1.56 1.66 1.86 1.03 1.22 1.33 1.01 1.28 1.31 
1.32 1.48 1.94 .88 1.14 1.51 .96 1.29 1.58 
1.14 1.562.08 .80 1.31 1.75 .97 1.56 1.91 
1.52 1.69 1.68 1.20 1.46 1.36 .97 1.31 1.13 
1.ll 1.36 1.61 .90 1.23 1.38 .77 1.17 1.25 

.91 1.401.71 .78 1.361.58 .74 1.40 1.54 

.94 1.42 1.71 .58 1.141.34 .64 1.29 1.41 

.$4 1.39 1.93 .57 1.20 1.66 .73 1.45 1.82 

.581.381.99 .40 1.29 1.82 .66 1.63 2.07 
1.21 1.47 1.83 .80 1.15 1.42 .90 1.34 1.52 
1.15 1.48 2.10 .85 1.26 1.79 1.04 1.54 1.99 

.99 1.57 2.25 .78 1.45 2.04 1.07 1.83 2.33 
1.02 1.36 1.50 .83 1.25 1.30 .72 1.22 1.20 
.801.201.60 .701.191.50 .69 1.26 1.49 
.61 1.26 1.73 .61 1.35 1.73 .69 1.52 1.81 
.73 1.37 1.81 .48 1.21 1.57 .68 1.48 1.76 
.68 1.38 2.08 .53 1.31 1.93 .81 1.69 2.22 

1.031.99 2.75 .972.022.701.352.493.08 
1.14 1.57 2.08 .87 1.37 1.80 1.09 1.68 2.03 
1.13 1.62 2.40 .95 1.52 2.21 1.27 1.93 2.53 
1.63 2.38 3.22 1.54 2.38 3.13 1.96 2.88 3.54 

.81 1.30 1.61 .74 1.32 1.54 .76 1.42 1.55 

.661.22 1.78 .69 1.33 1.80 .80 1.53 1.92 
1.161.972.60 1.282.182.72 1.492.472.93 
1.272.363.00 .77 1.952.501.04 2.31 2.77 
1.03 2.19 3.08 .62 1.87 2.67 .99 2.32 3.04 

.92 2.34 3.29 .61 2.11 2.98 1.07 2.66 3.45 
1.44 2.32 3.02 .90 1.87 2.48 1.21 2.26 2.79 
1.252.19 3.15 .81 1.$4 2.71 1.21 2.33 3.12 
1.252.45 3.47 .90 2.19 3.ll 1.40 2.783.63 
1.44 2.40 2.88 1.122.162.561.222.342.66 
1.102.11 2.$6 .87 1.972.631.06 2.25 2.82 
1.07 2.35 3.16 .94 2.30 3.02 1.23 2.67 3.31 

.76 2.01 2.80 .38 1.72 2.43 .78 2.21 2.83 

.80 2.12 3.17 .52 1.93 2.89 1.01 2.51 3.38 

.73 2.31 3.43 .55 2.21 3.24 1.14 2.89 3.83 
1.032.07 2.93 .62 1.74 2.52 1.052.262.95 
1.122.23 3.35 .81 2.00 3.03 1.33 2.61 3.56 
1.21 2.58 3.76 .992.44 3.54 1.61 3.154.16 

.S3 1.94 2.59 .63 1.83 2.39 .85 2.ll 2.61 

.79 1.97 2.88 .69 1.95 2.77 1.01 2.35 3.09 

.89 2.33 3.30 .88 2.40 3.28 1.30 2.90 3.70 

.952.37 3.32 .702.20 3.06 1.222.81 3.59 
1.022.503.71 .872.433.561.493.144.18 
1.64 3.38 4.65 1.58 3.41 4.59 2.30 4.21 5.31 
1.39 2.59 3.61 1.10 2.39 3.33 1.66 3.03 3.88 
1.542.814.09 1.35 2.70 3.90 2.01 3.44 4.55 
2.353.875.21 2.25 3.865.12 3.00 4.69 5.87 
1.04 2.31 3.11 .96 2.32 3.04 1.31 2.75 3.38 
1.11 2.45 3.51 1.132.55 3.53 1.57 3.08 3.97 
1.92 3.51 4.64 2.03 3.71 4.75 2.57 4.34 5.29 
1.40 2.76 3.93 .982.43 3.51 1.00 2.53 3.53 
1.192.614.04 .872.37 3.71 .982.57 3.83 
1.703.384.87 1.47 3.244.64 1.68 3.534.85 
1.512.65 3.89 1.06 2.29 3.44 1.11 2.42 3.49 
1.35 2.564.05 .99 2.29 3.70 1.14 2.52 3.$4 
2.033.505.06 1.77 3.33 4.802.023.65 5.04 
1.432.64 3.66 1.182.48 3.42 1.032.41 3.26 
1.152.43 3.71 1.00 2.37 3.56 .94 2.393.50 
1.85 3.394.73 1.80 3.424.68 1.83 3.54 4.71 
1.24 2.76 4.08 .95 2.55 3.79 1.09 2.78 3.93 
1.31 2.894.47 1.11 2.784.28 1.35 3.104.51 
1.93 3.77 5.42 1.82 3.75 5.31 2.16 4.17 5.65 
1.46 2.76 4.16 1.13 2.52 3.83 1.31 2.78 4.01 
1.61 2.984.63 1.38 2.83 4.40 1.65 3.19 4.67 
2.43 4.06 5.78 2.29 4.01 5.64 2.66 4.46 6.01 
1.17 2.54 3.73 1.05 2.51 3.61 1.02 2.56 3.57 
1.26 2.704.14 1.24 2.76 4.12 1.30 2.91 4.18 
2.09 3.78 5.29 2.16 3.94 5.36 2.32 4.19 5.52 
1.74 3.41 4.90 1.57 3.33 4.73 1.83 3.68 5.00 
1.76 3.50 5.25 1.69 3.52 5.18 2.05 3.96 5.54 
2.964.966.77 2.99 5.07 6.80 3.44 5.62 7.25 
2.20 3.66 5.21 1.99 3.545.012.293.93 5.31 
2.29 3.82 5.63 2.19 3.80 5.53 2.58 4.28 5.92 
3.705.497.37 3.69 5.56 7.364.186.147.85 
1.85 3.39 4.73 1.86 3.48 4.73 1.95 3.65 4.83 
1.83 3.43 5.03 1.93 3.61 5.13 2.12 3.89 5.32 
3.295.146.81 3.495.437.01 3.77 5.807.29 

~ m~ mUCKS 
I.J:N MED HIGH I.J:N MED HIGH I.J:N !!ED HIGH 

~ ~ m ~ ~ m ~ ~ ~ 

.60 .89 1.52 .30 .64 1.32 .45 .$4 1.56 
1.00 1.24 1.54 .65 .93 1.28 .75 1.07 1.46 

.91 .81 1.05 .61 .56 .$4 .75 .75 1.08 

.95 1.33 1.74 .56 .99 1.44 .66 1.12 1.63 
1.55 1.87 1.95 1.11 1.47 1.60 1.15 1.56 1.73 
1.38 1.37 1.39 .99 1.03 1.09 1.09 1.16 1.28 
1.04 1.34 1.97 .43 .77 1.44 .60 .99 1.71 
1.57 1.80 2.11 .90 1.18 1.53 1.03 1.35 1.74 
1.54 1.45 1.68 .92 .87 1.16 1.10 1.10 1.43 

.90 1.78 2.99 .61 1.532.79 .75 1.72 3.03 
1.21 2.03 2.91 .86 1.72 2.65 .95 1.862.$4 

.89 1.382.20 .60 1.13 2.00 .74 1.32 2.24 
1.252.21 3.20 .86 1.862.90 .952.00 3.09 
1.68 2.58 3.24 1.24 2.18 2.89 1.28 2.27 3.02 
1.33 1.902.51 .94 1.56 2.21 1.04 1.702.40 
1.42 2.30 3.51 .81 1.73 2.99 .99 1.95 3.26 
1.80 2.61 3.50 1.13 1.99 2.92 1.25 2.16 3.13 
1.57 2.06 2.88 .95 1.49 2.35 1.13 1.71 2.62 
1.082.544.34 .792.294.13 .932.48 4.37 
1.162.56 4.03 .81 2.26 3.77 .91 2.40 3.96 

.67 1.74 3.14 .37 1.49 2.94 .52 1.68 3.18 
1.27 2.81 4.39 .88 2.47 4.09 .98 2.61 4.28 
1.472.954.20 1.022.55 3.85 1.062.64 3.98 

.88 2.03 3.22 .49 1.69 2.92 .58 1.833.11 
1.43 2.89 4.68 .81 2.32 4.16 .99 2.544.43 
1.53 2.93 4.40 .86 2.31 3.82 .99 2.484.04 
1.04 2.11 3.51 .42 1.54 2.99 .60 1.76 3.26 

.49 .94 1.73 .24 .74 1.57 .43 .97 1.85 

.861.25 1.71 .56 .99 1.50 .701.18 1.73 

.77 .83 1.23 .51 .62 1.07 .71 .86 1.35 

.80 1.34 1.91 .46 1.04 1.66 .60 1.23 1.89 
1.31 1.792.03 .92 1.44 1.72 1.00 1.57 1.90 
1.21 1.36 1.54 .87 1.06 1.29 1.01 1.25 1.52 
1.11 1.56 2.35 .54 1.03 1.87 .76 1.30 2.18 
1.59 1.98 2.44 .97 1.41 1.91 1.14 1.62 2.17 
1.62 1.68 2.08 1.05 1.16 1.60 1.27 1.43 1.92 

.90 1.93 3.31 .65 1.73 3.15 .$4 1.97 3.43 
1.06 2.033.07 .75 1.77 2.86 .891.963.09 

.81 1.452.43 .56 1.252.27 .75 1.492.56 
1.13 2.25 3.40 .78 1.95 3.15 .92 2.13 3.38 
1.41 2.47 3.29 1.01 2.122.99 1.102.25 3.17 
1.10 1.83 2.60 .76 1.53 2.34 .90 1.72 2.58 
1.46 2.49 3.86 .89 1.97 3.38 1.11 2.24 3.70 
1.69 2.66 3.70 1.06 2.08 3.17 1.23 2.30 3.43 
1.492.13 3.12 .92 1.612.64 1.14 1.88 2.95 
1.423.04 5.00 1.17 2.$4 4.$4 1.37 3.08 5.12 
1.37 2.93 4.55 1.07 2.67 4.34 1.21 2.85 4.57 

.892.12 3.68 .631.91 3.52 .832.153.80 
1.48 3.184.92 1.14 2.89 4.67 1.28 3.07 4.90 
1.54 3.184.58 1.14 2.834.28 1.232.964.46 

.962.27 3.62 .62 1.98 3.37 .762.16 3.60 
1.833.455.40 1.26 2.92 4.92 1.48 3.19 5.24 
1.77 3.334.95 1.15 2.754.42 1.322.964.68 
1.29 2.52 4.08 .72 1.99 3.60 .94 2.26 3.92 
.961.572.51 .75 1.41 2.40 .99 1.692.73 
.95 1.492.11 .69 1.28 1.95 .87 1.51 2.22 
.70 .92 1.48 .49 .76 1.36 .73 1.04 1.69 
.94 1.632.36 .64 1.38 2.16 .83 1.61 2.43 

1.06 1.702.10 .71 1.39 1.$4 .85 1.57 2.06 
.79 1.10 1.44 .50 .85 1.23 .68 1.08 1.51 

1.14 1.762.70 .62 1.282.27 .89 1.592.63 
1.26 1.81 2.43 .68 1.27 1.94 .90 1.54 2.25 
1.11 1.33 1.89 .58 .85 1.45 .85 1.17 1.81 
1.71 2.90 4.43 1.50 2.74 4.31 1.74 3.02 4.64 
1.52 2.65 3.86 1.262.44 3.69 1.45 2.67 3.96 
1.05 1.85 2.99 .$4 1.69 2.88 1.08 1.98 3.21 
1.56 2.$4 4.15 1.26 2.59 3.94 1.45 2.82 4.22 
1.50 2.71 3.70 1.15 2.41 3.44 1.28 2.59 3.66 

.97 1.862.78 .68 1.61 2.58 .86 1.$4 2.85 
1.863.054.58 1.33 2.574.15 1.602.894.51 
1.73 2.864.06 1.152.33 3.57 1.362.593.88 
1.31 2.11 3.25 .78 1.63 2.82 1.05 1.95 3.18 
2.47 4.24 6.35 2.26 4.08 6.24 2.50 4.37 6.57 
2.06 3.77 5.56 1.80 3.56 5.39 1.98 3.79 5.67 
1.432.824.54 1.22 2.~ 4.43 1.462.94 4.76 
2.234.09 5.99 1.94 3.$4 5.78 2.124.076.06 
1.97 3.77 5.34 1.62 3.47 5.08 1.76 3.65 5.30 
1.25 2.72 4.23 .96 2.47 4.02 1.14 2.70 4.30 
2.624.40 6.51 2.103.926.082.374.236.44 
2.27 3.99 5.77 1.69 3.45 5.28 1.91 3.71 5.59 
1.63 3.02 4.74 1.11 2.544.31 1.38 2.86 4.67 
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TABL! F-3D. rot'AL co !MITrED ON TIlE INBOIJNll APPROA.CH (KILClGIlAKS) IN 15 foIlNlJIES FOR GEOMETRY 6*4 

V-2 V-I CY GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
4;0 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 10 45 
600 300 70 42 
600 300 70 38 
600 '300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 8048 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

KlIQ! S1"REET 

LEFT 'l'URlIS 
LOW LEVEL MEl>IIlK LEV!L HIGH LEVEL 

TROCItS 'I.'IWCKS TROCKS 
LOW MED HIGH LOW MEl> HIGH LOW MEl> HIGH 

~ ~ m ~ ~ ~ ~ ~ ~ 
1.28 1.802.29 .91 1.51 1.91 1.03 1.71 2.03 
1.08 1.662.41 .81 1.472.13 1.02 1.77 2.34 

.961.792.60 .781.702.42 1.08 2.09 2.73 
1.18 1.472.03 .17 1.15 1.63 .92 1.39 1.78 

.95 1.32 2.13 .64 1.09 1.82 .89 1.42 2.07 
1.00 1.632.51 .79 1.50 2.29 1.13 1.922.63 
1.28 1.65 1.99 1.08 1.53 1.79 1.021.56 1.73 

.90 1.34 1.94 .80 1.32 1.84 .84 1.44 1.87 

.91 1.60 2.27 .91 1.682.26 1.04 1.90 2.40 

.90 1.57 2.22 .65 1.40 l.97 .89 1.73 2.21 

.82 1.552.46 .66 1.49 2.31 1.00 1.91 2.64 

.78 1.78 2.75 .73 1.81 2.69 1.162.33 3.13 

.92 1.382.10 .64 1.18 l.81 .91 1.542.09 

.89 1.41 2.39 .70 1.31 2.20 1.07 1.77 2.57 

.95 1.73 2.78 .86 1.73 2.68 1.33 2.28 3.15 

.87 l.40 l.91 .80 1.41 1.83 .87 1.57 1.90 

.68 1.27 2.03 .70 1.37 2.05 .86 1.62 2.21 

.71 1.562.39 .83 1.17 2.51 1.09 2.11 2.76 

.78 l.61 2.41 .65 1.57 2.29 1.022.022.66 

.74 1.642.71 .71 1.702.68 l.18 2.24 3.14 
1.322.483.61 1.392.633.68 1.953.274.23 

.95 1.572.45 .801.502.29 1.20 1.98 2.69 

.96 1.65 2.78 .90 1.67 2.72 1.40 2.25 3.22 
l.69 2.63 3.83 1.73 2.75 3.87 2.32 3.43 4.46 

.76 1.452.11 .81 1.582.161.00 1.862.35 

.63 1.382.30 .77 1.612.45 1.06 1.98 2.74 
1.36 2.37 3.35 1.60 2.69 3.59 1.98 3.16 3.98 
1.302.593.58 .92 2.29 3.20 1.37 2.83 3.65 
1.08 2.43 3.68 .79 2.23 3.40 1.342.86 3.94 
1.202.81 4.13 1.01 2.71 3.94 1.65 3.44 4.58 
1.23 2.30 3.37 .81 1.~8 2.95 1.30 2.54 3.44 
1.06 2.20 3.52 .74 1.97 3.20 1.32 2.63 3.78 
1.29 2.694.07 1.072.55 3.85 1.743.314.52 
1.37 2.52 3.37 1.17 2.40 3.16 1.44 2.76 3.44 
1.052.263.37 .942.243.26 1.31 2.69 3.63 
1.25 2.72 3.90 1.24 2.80 3.88 1.71 3.354.35 

.88 2.33 3.48 .63 2.16 3.23 1.20 2.82 3.80 

.95 2.46 3.87 .79 2.39 3.71 1.46 3.144.38 
1.11 2.884.36 1.04 2.904.29 l.81 3.755.06 

.92 2.15 3.37 .63 1.95 3.08 1.23 2.64 3.69 
1.03 2.33 3.81 .84 2.22 3.62 1.54 3.01 4.32 
1.352.914.45 1.252.90 4.36 2.053.785.15 

.862.163.17 .77 2.17 3.09 1.172.653.49 

.84 2.21 3.48 .86 2.31 3.49 1.35 2.89 3.99 
1.17 2.80 4.13 1.28 2.994.24 1.87 3.67 4.83 
1.17 2.78 4.09 1.04 2.73 3.96 1.74 3.524.66 
1.27 2.94 4.51 1.232.99 4.47 2.02 3.87 5.27 
2.114.055.682.174.195.743.06 5.176.63 
1.372.77 4.15 1.21 2.69 3.99 1.94 3.51 4.72 
1.55 3.01 4.65 1.48 3.024.58 2.31 3.94 5.41 
2.584.30 6.00 2.61 4.41 6.03 3.53 5.42 6.95 
1.16 2.62 3.79 1.20 2.75 3.83 1.72 3.364.36 
1.25 2.78 4.21 1.39 3.01 4.35 2.01 3.71 4.97 
2.29 4.08 5.57 2.52 4.40 5.80 3.24 5.20 6.52 
1.17 2.72 4.25 .87 2.51 3.95 1.06 2.79 4.14 
.982.594.38 .77 2.48 4.181.06 2.85 4.47 

1.72 3.59 5.45 1.61 3.57 5.342.00 4.04 5.72 
1.04 2.38 3.98 .71 2.13 3.65 .94 2.44 3.87 

.90 2.304.16 .67 2.15 3.93 .99 2.56 4.25 
1.82 3.48 5.40 l.68 3.42 5.26 2.09 3.93 5.68 
1.092.50 3.89 .972.47 3.76 .99 2.57 3.78 

.84 2.31 3.96 .81 2.37 3.93 .93 2.57 4.04 
l.77 3.50 5.21 1.84 3.65 5.27 2.05 3.95 5.48 
1.10 2.81 4.50 .93 2.734.33 1.25 3.13 4.65 
1.19 2.974.91 1.11 2.97 4.84 1.53 3.47 5.25 
2.04 4.07 6.09 2.06 4.18 6.10 2.574.77 6.61 
1.08 2.58 4.34 .88 2.46 4.13 1.23 2.90 4.48 
1.262.824.84 1.15 2.794.73 1.593.335.17 
2.31 4.13 6.21 2.294.20 6.19 2.834.83 6.74 

.93 2.50 4.05 .94 2.594.05 1.08 2.82 4.19 
LOS 2.68 4.481.142.864.58 1.383.194.82 
2.10 3.99 5.862.304.276.052.634.696.39 
1.69 3.57 5.41 1.65 3.60 5.37 2.094.13 5.81 
1.743.68 5.78 1.79 3.81 5.83 2.33 4.43 6.37 
3.175.377.543.325.607.683.956.328.31 
1.92 3.57 5.49 1.84 3.58 5.41 2.31 4.145.89 
2.03 3.76 5.93 2.05 3.86 5.95 2.62 4.51 6.52 
3.675.65 7.893.785.858.00 4.456.608.67 
1.71 3.44 5.14 1.84 3.65 5.27 2.11 4.00 5.54 
1.71 3.50 5.46 1.93 3.81 5.68 2.29 4.26 6.05 
3.405.457.473.72 5.857.794.176.408.25 

MAJOR STREET 

LEFT TURNS 
LOW LEVEL MEl>IIlK LEVEL HIGH LEVEL 

TRIJClCS TRIJClCS TRUCKS 
LCIW HED HIGH LOW MEl> HIGH LCIW MEl> HIGH 

~ ~ m ~ ~ ~ ~ ~ ~ 

.33 1.40 2.46 .381.50 2.61 .61 1.77 2.93 

.35 1.362.10 .35 1.40 2.19 .53 1.632.46 

.39 1.07 1.75 .44 1.17 1.89 .68 1.44 2.21 

.78 1.932.78 .74 1.94 2.83 .922.163.10 
l.00 2.09 2.61 .91 2.04 2.61 1.03 2.21 2.83 

.96 1.72 2.18 .93 1.73 2.24 1.10 1.962.51 

.77 1.84 2.91 .51 1.622.73 .77 1.93 3.09 

.92 1.932.66 .60 1.65 2.44 .81 1.91 2.74 
1.03 1.702.38 .76 1.482.21 1.02 1.79 2.56 

.962.61 4.26 1.01 2.71 4.40 1.242.984.72 

.88 2.47 3.79 .88 2.51 3.88 1.06 2.74 4.15 

.701.963.22 .75 2.06 3.37 .992.34 3.69 
1.40 3.13 4.561.363.144.62 1.543.364.89 
1.453.124.221.363.074.22 1.48 3.244.44 
1.242.58 3.62 1.20 2.59 3.68 1.382.81 3.95 
1.48 3.13 4.78 1.21 2.91 4.60 1.47 3.21 4.95 
1.473.064.381.152.784.151.36 3.04 4.45 
1.37 2.64 3.90 1.11 2.42 3.72 1.37 2.72 4.07 
1.55 3.786.021.60 3.886.16 1.84 4.166.48 
1.253.425.33 1.25 3.47 5.42 1.43 3.69 5.69 

.892.73 4.58 .94 2.834.72 1.17 3.11 5.04 
1.84 4.15 6.17 1.80 4.16 6.22 1.98 4.38 6.49 
1.65 3.90 5.59 1.56 3.86 5.59 1.68 4.03 5.81 
1.20 3.12 4.75 1.16 3.13 4.80 1.34 3.36 5.07 
1.89 4.13 6.36 1.63 3.91 6.19 1.89 4.22 6.54 
1.62 3.79 5.69 1.30 3.52 5.47 1.51 3.77 5.77 
1.263.104.94 .99 2.88 4.77 1.25 3.19 5.12 
.501.732.95 .60 1.87 3.15 .882.203.51 
.49 1.66 2.56 .54 1.75 2.69 .76 2.02 3.01 
.53 1.37 2.21 .63 1.52 2.40 .91 1.84 2.77 
.92 2.23 3.23 .92 2.28 3.33 1.15 2.55 3.65 

1.04 2.29 2.97 1.00 2.29 3.02 1.17 2.51 3.2l! 
1.082.00 2.621.092.06 2.72 1.31 2.33 3.04 
1.122.353.57 .90 2.17 3.44 1.21 2.53 3.84 
1.23 2.39 3.29 .95 2.16 3.11 1.21 2.46 3.45 
1.39 2.23 3.06 1.17 2.05 2.93 1.48 2.41 3.33 
1.23 3.04 4.85 1.33 3.19 5.04 1.61 3.51 5.41 
1.01 2.764.241.06 VIS 4.38 1.28 3.124.69 

.90 2.32 3.74 1.00 2.46 3.93 1.27 2.794.30 
1.563.455.04 1.57 3.51 5.14 1.79 3.78 5.46 
1.46 3.294.56 1.42 3.29 4.60 1.59 3.51 4.87 
1.292.794.00 1.302.854.10 1.52 3.124.41 
1.793.605.41 1.57 3.435.28 1.88 3.785.68 
1.64 3.39 4.87 1.37 3.16 4.69 1.62 3.46 5.03 
1.58 3.00 4.421.362.824.291.67 3.184.69 
2.184.576.962.274.71 7.152.555.04 7.52 
1.744.076.141.794.166.27 2.01 4.43 6.59 
1.39 3.40 5.40 1.49 3.54 5.59 1.77 3.86 5.96 
2.33 4.81 6.98 2.34 4.86 7.08 2.56 5.13 7.40 
2.01 4.42 6.26 1.964.42 6.31 2.13 4.64 6.57 
1.57 3.65 5.44 1.57 3.71 5.54 1.80 3.98 5.85 
2.584.977.362.364.807.242.675.157.64 
2.144.47 6.53 1.874.24 6.35 2.124.546.70 
1.793.80 5.80 1.573.625.67 1.88 3.986.07 
1.25 2.644.02 1.40 2.S3 4.26 1.72 3.20 4.67 
.862.183.24 .952.32 3.43 1.222.64 3.79 
.75 1.752.74 .90 1.94 2.98 1.22 2.31 3.39 

1.33 2.80 3.97 1.39 2.90 4.11 1.663.224.48 
1.082.483.32 1.082.53 3.42 1.30 2.79 3.72 

.95 2.02 2.80 1.00 2.12 2.95 1.27 2.44 3.31 
1.44 2.834.21 1.272.70 4.13 1.62 3.104.57 
l.18 2.50 3.55 .952.32 3.42 1.252.663.81 
1.16 2.16 3.15 .99 2.03 3.07 1.34 2.43 3.51 
2.33 4.29 6.26 2.47 4.48 6.50 2.79 4.85 6.91 
1.76 3.67 5.30 1.853.80 5.49 2.12 4.12 5.85 
1.42 3.00 4.58 1.57 3.19 4.82 1.89 3.56 5.23 
2.28 4.33 6.08 2.33 4.43 6.22 2.60 4.74 6.59 
1.83 3.82 5.24 1.83 3.87 5.34 2.05 4.13 5.65 
1.45 3.11 4.47 1.50 3.214.61 1.773.524.97 
2.48 4.45 6.41 2.30 4.32 6.33 2.66 4.72 6.77 
1.963.875.51 1.743.695.372.04 4.035.77 
1.68 3.264.84 1.51 3.13 4.761.86 3.535.20 
3.50 6.05 8.60 3.65 6.24 8.84 3.97 6.61 9.25 
2.71 5.20 7.422.80 5.34 7.61 3.07 5.65 7.97 
2.224.386.542.374.57 6.782.69 4.94 7.19 
3.376.008.33 3.426.10 8.48 3.69 6.42 8.84 
2.735.30 7.302.73 5.35 7.40 2.945.61 7.70 
2.144.39 6.33 2.20 4.49 6.48 2.47 4.80 6.84 
3.666.21 8.76 3.486.08 8.68 3.84 6.48 9.12 
2.935.417.642.70 5.23 7.503.00 5.58 7.89 
2.424.596.752.254.466.662.60 4.86 7.11 



TABLE V-3E. TOrAL CO EHITrED ON nIE INBOUND APPROACH (KILOGRAMS) IN 15 MINUTES FOR GEOMITR,{ 7*4 

INTERSECTION 

eNVIRONMENT 

V-2 V-I CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 ':'50 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MINOR STREET MAJOR STREeT 

LEFT TURNS LEFT TURNS 
IDl LEVEL I!EIlIUH LEVEL HIGH LEVEL LEVEL I!EIlIUH LEVEL HIGH LEVEL 

TROCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
IDl HED HIGH IDl HED HIGH IDl !lED HIGH IDl!IED HIGH IDl !lED HIGH IDl HEll HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

1.20 1.65 2.32 .80 1.33 1.92 .89 1.50 2.01 
1.01 1.522.46 .71 1.302.15 .89 1.562.33 

.89 1.66 2.66 .68 1.53 2.45 .96 1.89 2.72 
1.18 1.41 2.16 .75 1.06 1.72 .87 1.26 1.84 

.97 1.26 2.27 .63 1.00 1.93 .84 1.30 2.14 
1.03 1.582.65 .78 1.41 2.40 1.09 1.81 2.71 
1.53 1.822.36 1.30 1.68 2.13 1.21 1.68 2.04 
1.16 1.522.32 1.03 1.472.18 1.04 1.572.19 
1.181.802.65 1.14 1.852.62 1.242.032.72 

.77 1.372.21 .491.18 1.93 .70 1.472.14 

.701.362.46 .51 1.262.28 .82 1.662.58 

.67 1.602.76 .591.592.67 .992.08 3.07 

.88 1.262.17 .57 1.04 1.86 .81 1.37 2.10 

.85 1.302.47 .64 1.17 2.26 .98 1.602.60 

.93 1.642.87 .81 1.602.75 1.242.123.18 
1.08 1.532.23 .97 1.51 2.12 1.01 1.64 2.16 

.89 1.41 2.36 .88 1.482.35 1.01 1.702.48 

.93 1.71 2.72 1.02 1.88 2.81 1.24 2.19 3.04 

.60 1.362.36 .45 1.292.20 .78 1.71 2.54 

.58 1.40 2.66 .52 1.43 2.60 .95 1.94 3.03 
1.162.253.57 1.202.37 3.60 1.73 2.98 4.13 

.86 1.412.48 .68 1.31 2.29 1.04 1.762.66 

.88 1.49 2.82 .79 1.49 2.73 1.25 2.04 3.19 
1.622.493.88 1.622.573.882.183.224.44 

.91 1.53 2.38 .93 1.64 2.40 1.09 1.88 2.56 

.79 1.47 2.58 .91 1.67 2.70 1.16 2.01 2.95 
1.532.46 3.64 1.742.763.852.093.204.20 
1.262.47 3.66 .84 2.15 3.25 1.262.653.66 
1.04 2.32 3.77 .73 2.09 3.45 1.242.69 3.96 
1.172.71 4.22 .952.584.00 1.56 3.274.61 
1.27 2.28 3.53 .83 1.92 3.08 1.28 2.45 3.53 
1.11 2.18 3.69 .76 1.91 3.34 1.31 2.55 3.89 
1.352.674.25 1.092.514.00 1.743.234.64 
1.662.74 3.77 1.422.58 3.54 1.672.91 3.78 
1.34 2.48 3.78 1.202.433.64 1.542.85 3.98 
1.562.954.32 1.51 3.00 4.27 1.953.514.71 
.792.173.51 .51 1.97 3.23 1.052.603.77 
.872.31 3.91 .672.20 3.72 1.31 2.934.36 

1.032.73 4.40 .942.72 4.30 1.67 3.54 5.04 
.91 2.07 3.49 .59 1.84 3.17 1.172.503.74 

1.032.26 3.93 .81 2.123.71 1.48 2.88 4.38 
1.362.854.58 1.23 2.804.45 2.00 3.66 5.22 
1.092.33 3.53 .98 2.30 3.42 1.35 2.76 3.78 
1.09 2.39 3.84 1.07 2.46 3.83 1.53 3.004.29 
1.422.984.50 1.50 3.144.58 2.06 3.79 5.14 
1.03 2.57 4.07 .87 2.49 3.91 1.54 3.25 4.58 
1.142.744.50 1.07 2.764.43 1.833.605.19 
1.99 3.85 5.68 2.02 3.97 5.71 2.884.916.56 
1.322.644.22 1.122.534.02 1.82 3.32 4.72 
1.502.894.72 1.402.884.622.203.765.42 
2.544.196.092.544.276.08 3.435.256.97 
1.35 2.744.10 1.362.84 4.11 1.85 3.424.60 
1.452.91 4.53 1.563.11 4.64 2.15 3.78 5.22 
2.504.21 5.89 2.70 4.50 6.10 3.38 5.27 6.78 
1.32 2.804.52 .99 2.564.19 1.162.81 4.36 
1.142.684.66 .91 2.544.43 1.162.884.69 
1.893.695.74 1.75 3.64 5.60 2.11 4.08 5.95 
1.282.554.34 .92 2.27 3.97 1.11 2.554.17 
1.15 2.484.53 .88 2.304.26 1.17 2.68 4.55 
2.07 3.66 5.77 1.90 3.58 5.602.294.05 5.99 
1.58 2.924.49 1.43 2.85 4.34 1.41 2.924.32 
1.33 2.73 4.57 1.282.764.51 1.362.934.59 
2.27 3.93 5.82 2.31 4.05 5.862.48 4.326.04 
1.21 2.854.73 1.01 2.734.52 1.29 3.104.81 
1.31 3.01 5.15 1.202.99 5.04 1.58 3.46 5.42 
2.16 4.13 6.33 2.15 4.20 6.31 2.63 4.76 6.79 
1.282.704.65 1.04 2.55 4.41 1.362.964.73 
1.462.955.16 1.322.895.01 1.73 3.39 5.43 
2.51 4.26 6.53 2.47 4.30 6.49 2.98 4.90 7.00 
1.37 2.874.60 1.34 2.92 4.57 1.453.124.68 
1.493.055.04 1.56 3.205.11 1.77 3.505.32 
2.56 4.37 6.43 2.72 4.62 6.59 3.02 5.01 6.90 
1.75 3.555.59 1.68 3.565.51 2.094.065.92 
1.81 3.67 5.97 1.83 3.78 5.99 2.334.37 6.49 
3.255.377.73 3.36 5.57 7.84 3.96 6.26 8.45 
2.063.655.75 1.95 3.625.642.394.156.09 
2.19 3.84 6.20 2.17 3.91 6.19 2.71 4.536.73 
3.83 5.74 8.17 3.91 5.91 8.254.556.638.89 
2.103.765.65 2.20 3.94 5.75 2.434.26 5.98 
2.11 3.83 5.98 2.30 4.10 6.17 2.63 4.52 6.50 
3.805.788.00 4.096.158.294.526.678.71 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

.68 1.61 2.71 .56 1.54 2.68 .62 1.642.83 

.68 1.55 2.31 .51 1.42 2.23 .51 1.47 2.33 

.74 1.28 1.99 .62 1.21 1.96 .68 1..31 2.11 

.96 1.97 2.85 .75 1.81 2.73 .75 1.862.83 
1.162.102.66 .89 1.892.48 .85 1.892.53 
1.14 1.77 2.25 .93 1.602.14 .94 1.652.23 

.78 1.71 2.80 .34 1.32 2.46 .43 1.452.64 

.90 1.77 2.54 .41 1.32 2.14 .45 1.41 2.27 
1.03 1.572.28 .60 1.18 1.93 .68 1.312.11 
1.162.674.34 1.04 2.59 4.32 1.102.704.47 
1.06 2.50 3.86 .88 2.38 3.78 .89 2.43 3.87 

.90 2.02 3.31 .78 1.95 3.28 .84 2.05 3.43 
1.423.024.48 1.21 2.854.36 1.222.91 4.46 
1.452.984.11 1.192.76 3.94 1.142.76 3.99 
1.27 2.47 3.54 1.062.31 3.42 1.06 2.36 3.52 
1.332.84 4.52 .892.454.17 .982.594.36 
1.302.754.10 .81 2.303.70 .84 2.38 3.83 
1.232.35 3.64 .79 1.963.29 .88 2.09 3.48 
1.81 3.91 6.17 1.69 3.83 6.14 1.75 3.946.29 
1.493.525.45 1.32 3.39 5.37 1.32 3.44 5.47 
1.152.864.73 1.03 2.784.70 1.092.894.85 
1.934.106.15 1.723.946.03 1.72 3.99 6.13 
1.72 3.83 5.55 1.45 3.61 5.38 1.40 3.61 5.42 
1.29 3.07 4.73 1.082.914.61 1.082.964.71 
1.81 3.91 6.17 1.383.525.82 1.46 3.65 6.00 
1.51 3.54 5.48 1.02 3.10 5.08 1.06 3.18 5.21 
1.18 2.88 4.75 .742.494.41 .83 2.624.59 

.74 1.833.08 .67 1.803.10 .78 1.95 3.30 

.71 1.74 2.66 .58 1.662.63 .64 1.75 2.77 

.78 1.472.34 .701.452.36 .81 1.602.55 

.982.163.19 .822.04 3.12 .872.13 3.26 
1.092.202.91 .872.022.78 .872.07 2.87 
1.15 1.93 2.58 .99 1.81 2.51 1.04 1.91 2.65 
1.022.103.36 .63 1.763.06 .76 1.94 3.28 
1.102.123.05 .65 1.72 2.70 .74 1.852.87 
1.29 1.98 2.85 .90 1.642.55 1.03 1.822.78 
1.32 2.99 4.83 1.25 2.974.85 1.363.125.05 
1.082.684.19 .95 2.604.16 1.002.704.30 

.992.27 3.71 .91 2.24 3.73 1.022.39 3.93 
1.48 3.234.85 1.31 3.11 4.78 1.37 3.21 4.92 
1.36 3.05 4.34 1.142.874.21 1.142.92 4.30 
1.21 2.57 3.80 1.04 2.45 3.73 1.102.55 3.87 
1.54 3.21 5.04 1.142.864.74 1.28 3.04 4.97 
1.362.97 4.48 .92 2.574.13 1.002.704.30 
1.32 2.60 4.05 .932.26 3.75 1.07 2.44 3.98 
2.334.58 7.00 2.25 4.55 7.02 2.36 4.70 7.21 
1.87 4.06 6.15 1.74 3.986.12 1.794.086.26 
1.54 3.41 5.44 1.47 3.38 5.46 1.58 3.53 5.65 
2.31 4.65 6.85 2.15 4.53 6.78 2.20 4.63 6.92 
1.964.236.11 1.744.065.98 1.744.11 6.07 
1.55 3.49 5.30 1.38 3.37 5.23 1.43 3.47 5.37 
2.394.647.062.00 4.30 6.76 2.13 4.48 6.99 
1.92 4.11 6.21 1.48 3.71 5.85 1.56 3.84 6.03 
1.60 3.46 5.49 1.21 3.12 5.19 1.34 3.305.42 
1.382.634.04 1.362.654.11 1.51 2.84 4.35 
.972.15 3.24 .892.12 3.25 .992.263.44 
.88 1.742.76 .86 1.762.83 1.01 1.95 3.07 

1.292.62 3.82 1.172.55 3.79 1.27 2.69 3.98 
1.01 2.28 3.15 .84 2.15 3.07 .892.24 3.20 

.901.84 2.65 .791.77 2.62 .881.912.81 
1.232.47 3.89 .88 2.17 3.63 1.062.40 3.90 
.942.12 3.21 .54 1.77 2.90 .67 1.94 3.12 
.95 1.81 2.83 .60 1.51 2.57 .78 1.73 2.85 

2.30 4.13 6.13 2.28 4.15 6.19 2.43 4.35 6.43 
1.71 3.48 5.15 1.63 3.44 5.16 1.73 3.59 5.35 
1.40 2.84 4.45 1.37 2.864.51 1.53 3.064.75 
2.084.00 5.77 1.97 3.925.752.06 4.07 5.94 
1.623.464.92 1.44 3.344.84 1.49 3.434.97 
1.25 2.77 4.16 1.13 2.704.14 1.23 2.85 4.32 
2.11 3.94 5.94 1.77 3.645.68 1.95 3.87 5.95 
1.57 3.34 5.01 1.17 2.994.70 1.30 3.164.92 
1.322.764.36 .97 2.46 4.11 1.152.684.38 
3.545.958.53 3.51 5.978.60 3.67 6.17 8.84 
2.73 5.08 7.33 2.65 5.04 7.34 2.75 5.19 7.53 
2.26 4.28 6.47 2.23 4.30 6.54 2.39 4.50 6.78 
3.24 5.73 8.09 3.12 5.66 8.07 3.22 5.80 8.25 
2.57 5.00 7.04 2.404.88 6.96 2.44 4.97 7.09 
2.014.126.09 1.894.04 6.06 1.994.196.25 
3.35 5.77 8.34 3.01 5.47 8.09 3.19 5.69 8.36 
2.604.957.202.204.596.892.334.77 7.11 
2.124.146.33 1.78 3.846.08 1.964.076.35 

2.59 
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TABLE F-1F. roTAL CO EMITl'ED ON TIlE IIIBOIl!ID APl'RCl!\CII (KILOGRAMS) IN 15 MINUTES FOR GE~Y 7*5 

INTERSECTION 

ENVIRONMENT 

V-2 V-I CY GT 

100 100 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 )0 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 10 42 
450 )00 70 38 
450 300 10 35 
450 450 60 33 
450450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450600 90 40 
450 500 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 10 45 
600 300 70 42 
6ilO 300 70 38 
600 3ilO 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

Sl'I!EET MAJOR STllEET 

LEFT 1'\lRNS LEFT TURNS 
LOW t..EVEL HElltlll1 t..EVEL RIGH LEVEL LOW LEVEL HEllIllI1 LEVEL RIGH LEVEL 

TROCKS TRIJC1(S TRIJC1(S 
LOW MED alGH LOW MEO RIG!! LOW MEO HIG!! 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

1.702.122.52 1.00 1.501.81 .78 1.37 1.60 
1.381.862.51 .77 1.34 1.91 .65 1.30 1.79 
1.12 1.87 2.58 .61 1.44 2.07 .59 1.50 2.05 
1.78 1.99 2.45 1.04 1.33 1.71 .86 1.24 1.53 
1.44 1.702.43 .791.15 1.78 .71 1.15 1.70 
1.36 1.892.67 .81 1.432.13 .82 1.522.14 
1.70 1.97 2.22 1.17 1.53 1.69 .78 1.22 1.30 
1.20 1.54 2.04 .76 1.19 1.61 .47 .98 1.32 
1.08 1.682.25 .74 1.42 1.91 .54 1.31 1.71 
1.22 1.80 2.35 .64 1.30 1.77 .55 1.30 1.68 
1.01 1.662.47 .53 1.26 1.98 .53 1.35 1.99 

.86 1.76 2.64 .47 1.45 2.25 .57 1.64 2.35 
1.43 1.792.42 .82 1.27 1.80 .761.29 1.75 
1.27 1.702.59 .16 1.272.07 .791.392.11 
1.21 1.902.85 .79 1.562.42 .92 1.782.56 
1.20 1.63 2.04 .79 1.31 1.64 .53 1.13 1.37 

.87 1.37 2.04 .56 1.15 1. 73 .39 1.06 1.56 

.78 1.54 2.27 .57 1.41 2.06 .491.42 1.98 
1.00 1.742.45 .55 1.37 2.00 .58 1.49 2.03 

.84 1.652.62 .48 1.372.26 .61 1.592.39 
1.302.363.40 1.03 2.18 3.13 1.262.493.36 
1.37 1.892.67 .88 1.492.19 .95 1.64 2.25 
1.25 1.84 2.88 .86 1.532.49 1.02 1.782.65 
1.852.703.81 1.562.493.51 1.822.83 3.77 

.99 1.582.15 .71 1.381.87 .56 l.:n 1.73 

.73 1.392.22 .54 1.292.03 .501.33 1.99 
1.332.25 3.14 1.242.24 3.05 1.292.383.10 
1.55 2.75 3.65 .84 2.13 2.94 .962.33 3.06 
1.21 2.47 3.63 .591.94 3.01 .802.243.22 
1.21 2.73 3.95 .68 2.29 3.43 .992.683.73 
1.67 2.66 3.62 .93 2.00 2.88 1.08 2.23 3.03 
1.382.423.65 .73 1.863.00 .972.193.25 
1.482.794.08 .932.32 3.52 1.27 2.74 3.87 
1.63 2.68 3.44 1.09 2.23 2.90 1.04 2.26 2.84 
1.18 2.30 3.31 .74 1.94 2.87 .78 2.06 2.91 
1.262.64 3.71 .91 2.383.37 1.052.593.50 
1.04 2.40 3.46 .46 1.90 2.87 .70 2.22 3.11 

.98 2.40 3.72 .49 2.00 3.23 .83 2.42 3.57 
1.022.704.08 .622.393.68 1.05 2.904.12 
1.26 2.41 3.54 .64 1.87 2.91 .92 2.23 3.19 
1.25 2.46 3.85 .73 2.02 3.32 1.10 2.47 3.69 
1.452.914.36 1.022.57 3.93 1.48 3.124.40 
1.022.233.14 .601.90 2.73 .67 2.05 2.80 

.88 2.15 3.33 .56 1.92 3.01 .72 2.17 3.17 
1.082.61 3.85 .86 2.48 3.63 1.11 2.823.89 
1.242.753.97 .77 2.37 3.51 1.14 2.83 3.87 
1.212.794.26 .84 2.50 3.90 1.303.054.36 
1.93 3.77 5.31 1.66 3.58 5.04 2.21 4.225.59 
1.63 2.934.22 1.13 2.52 3.72 1.53 3.00 4.12 
1.68 3.04 4.59 1.272.73 4.19 1.77 3.314.68 
2.584.21 5.82 2.283.995.51 2.874.66 6.10 
1.22 2.60 3.67 .93 2.39 3.38 1.13 2.67 3.57 
1.202.633.96 1.00 2.523.77 1.292.90 4.06 
2.10 3.80 5.20 2.01 3.79 5.10 2.39 4.25 5.48 
1.59 3.04 4.48 .962.503.85 .82 2.45 3.71 
1.272.794.49 .742.343.95 .692.39 3.91 
1.89 3.67 5.43 1.45 3.32 4.99 1.503.455.04 
1.652.894.39 .982.31 3.73 .882.293.63 
1.38 2.69 4.45 .81 2.21 3.89 .80 2.28 3.88 
2.17 3.745.57 1.703.35 5.09 1.78 3.52 5.18 
1.51 2.834.12 1.062.46 3.66 .742.233.35 
1.13 2.51 4.06 .77 2.243.70 .562.11 3.48 
1.94 3.57 5.19 1.67 3.404.92 1.553.364.80 
1.423.04 4.64 .92 2.624.\3 .90 2.694.12 
1.39 3.07 4.92 .98 2.75 4.51 1.06 2.91 4.59 
2.11 4.05 5.97 1.80 3.82 5.66 1.97 4.09 5.83 
1.593.00 4.66 1.06 2.55 4.12 1.07 2.654.14 
1.64 3.11 5.03 1.202.75 4.59 1.31 2.954.70 
2.57 4.29 6.28 2.22 4.03 5.93 2.43 4.33 6.14 
1.262.73 4.18 .93 2.49 3.85 .742.383.66 
1.242.784.49 1.01 2.634.26 .92 2.634.16 
2.183.975.742.04 3.92 5.61 2.04 4.01 5.61 
1.92 3.705.45 1.54 3.41 5.07 1.653.605.18 
1.84 3.69 5.70 1.56 3.49 5.41 1.76 3.785.62 
3.155.25 7.332.965.15 7.143.265.537.44 
2.33 3.89 5.72 1.92 3.57 5.30 2.06 3.80 5.45 
2.32 3.956.03 2.01 3.72 5.722.244.04 5.95 
3.84 5.72 7.87 3.625.597.653.956.01 7.98 
1.94 3.575.181.73 3.45 4.98 1.67 3.474.91 
1.81 3.51 5.38 1.703.48 5.27 1.733.605.30 
3.385.337.263.365.407.253.495.61.7.38 

TROCKS TRIJC1(S TRUCKS 
LOW MED RIG!! LOW MED RICH LOW HEll HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

.70 1.602.84 .54 1.482.76 .55 1.542.87 

.87 1.71 2.62 .66 1.54 2.49 .62 1.54 2.54 

.76 1.27 2.12 .601.152.05 .61 1.21 2.15 
1.152.\3 3.15 .90 1.93 2.99 .861.933.04 
1.522.44 3.\3 1.212.182.91 1.122.13 2.91 
1.34 1.932.56 1.08 1.72 2.39 1.04 1.73 2.45 
1.152.053.28 ,66 1.61 2.89 .71 1.703.02 
1.44 2.28 3.18 .90 1.79 2.74 .89 1.82 2.82 
1.40 1.91 2.75 .92 1.47 2.36 .96 1.562.50 
1.242.724.54 I.OS 2.604.47 1.09 2.66 4.57 
1.31 2.73 4.22 1.09 2.564.10 1.05 2.57 4.15 

.99 2.08 3.51 .82 1.963.43 .83 2.02 3.54 
1.683.254.85 1.423.04 4.68 1.383.04 4.73 
1.88 3.384.65 1.57 3.124.44 1.48 3.07 4.43 
1.522.703.91 1.27 2.493.74 1.232.493.80 
1.763.245.06 1.282.80 4.67 1.322.894.80 
1.903.324.81 1.362.834.36 1.352.864.45 
1.662.754.181.182.31 3.79 1.22 2.40 3.92 
1.743.81 6.21 1.583.696.14 1.59 3.75 6.24 
1.59 3.59 5.67 1.37 3.42 5.54 1.33 3.43 5.59 
1.08 2.76 4.77 .92 2.64 4.70 .93 2.704.80 
2.034.186.36 1.77 3.97 6.20 1.73 3.98 6.25 
1.994.085.93 1.68 3.81 5.72 1.59 3.77 5.71 
1.393.154.94 1.142.94 4.78 1.102.954.83 
2.094.156.55 1.61 3.726.16 1.65 3.81 6.30 
1.96 3.96 6.04 1.42 3.47 5.59 1.41 3.51 5.67 
1.453.13 5.14 .972.694.75 1.01 2.784.88 

.65 1.71 3.11 .54 1.64 3.08 .60 1.75 3.23 

.791.792.85 .62 1.662.77 .63 1.72 2.87 

.69 1.35 2.36 .57 1.28 2.33 .63 1.39 2.48 
1.07 2.21 3.38 .86 2.05 3.27 .86 2.10 3.36 
1.342.423.27 1.082.203.101.032.203.14 
1.23 1.992.77 1.02 1.82 2.65 1.03 1.87 2.75 
1.272.333.72 .84 1.94 3.38 .92 2.07 3.56 
1.52 2.52 3.59 1.03 2.08 3.19 1.07 2.16 3.32 
1.542.21 3.21 1.101.82 2.87 1.19 1.95 3.05 
1.302.944.91 1.182.874.89 1.242.97 5.04 
1.222.804.45 1.052.674.37 1.05 2.73 4.47 

.962.21 3.80 .84 2.14 3.77 .902.243.92 
1.62 3.35 5.11 1.41 3.184.99 1.42 3.24 5.09 
1.67 3.334.77 1.41 3.124.59 1.36 3.124.64 
1.35 2.694.06 1.142.533.941.152.584.04 
1.85 3.495.47 1.423.105.13 1.51 3.245.31 
1.85 3.435.08 1.362.994.68 1.40 3.07 4.81 
1.64 2.89 4.481.202.504.13 1.292.64 4.31 
2.154.37 6.93 2.034.306.902.094.40 7.06 
1.864.026.26 1.693.906.17 1.703.956.27 
1.37 3.205.37 1.25 3.13 5.34 1.31 3.23 5.49 
2.304.61 6.95 2.09 4.45 6.83 2.104.50 6.93 
2.124.37 6.38 1.864.15 6.21 1.81 4.15 6.26 
1.54 3.46 5.41 1.33 3.29 5.29 1.33 3.34 5.39 
2.554.787.34 2.124.39 6.99 2.21 4.52 7.17 
2.26 4.42 6.65 1.77 3.98 6.25 1.80 4.06 6.38 
1.77 3.605.77 1.33 3.21 5.42 1.423.34 5.61 
1.18 2.40 3.95 1.11 2.37 3.97 1.22 2.524.17 

.94 2.093.32 .81 2.01 3.29 .87 2.11 3.43 

.681.51 2.67 .61 1.482.69 .71 1.632.89 
1.262.563.901.102.45 3.83 1.152.543.97 
1.162.393.40 .942.22 3.28 .942.27 3.37 

.88 1.792.73 .71 1.67 2.66 .76 1.77 2.80 
1.37 2.594.14 .982.24 3.84 1.12 2.424.07 
1.25 2.41 3.63 .81 2.01 3.28 .89 2.14 3.45 
1.09 1.92 3.08 .70 1.57 2.78 .84 1.763.01 
2.17 3.976.102.09 3.946.122.204.09 6.32 
1.75 3.48 5.29 1.62 3.40 5.26 1.67 3.505.40 
1.262.674.42 1.192.654.44 1.302.804.63 
2.124.00 5.92 1.953.885.852.01 3.985.99 
1.82 3.645.23 1.603.47 5.11 1.603.525.20 
1.29 2.784.31 1.12 2.664.24 1.17 2.764.38 
2.324.126.25 1.93 3.77 5.95 2.06 3.95 6.18 
1.95 3.695.50 1.51 3.295.14 1.59 3.42 5.32 
1.52 2.934.68 1.132.594.38 1.27 2.774.61 
3.25 5.63 8.35 3.18 5.61 8.37 3.28 5.76 8.57 
2.61 4.93 7.32 2.484.85 7.292.54 4.95 7.43 
1.97 3.96 6.29 1.90 3.94 6.31 2.004.09 6.51 
3.12 5.58 8.08 2.95 5.47 8.01 3.01 5.56 8.16 
2.635.037.202.41 4.867.08 2.41 4.90 7.17 
1.89 3.97 6.08 1.73 3.856.01 1.783.956.15 
3.41 5.798.51 3.02 5.45 8.21 3.15 5.63 8.44 
2.825.14 7.532.384.74 7.18 2.46 4.87 7.35 
2.184.17 6.50 1.78 3.82 6.20 1.92 4.00 6.42 



tABLE F-3G. 'lUrA!. co EKtTrED OK n!E INBOUND APPROACH (KILOGRAMS) IN 15 MDIlJ'l'ES FOR GEOMETRY 6*6 

V-2 V-I C'i GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300450 50 20 
300450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
!+50 300 70 38 
450 300 70 35 
450 450 60 13 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 500 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 8048 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
6004508044 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

STREET 

LEFT TURNS 
LOW LEVEL MEDIUM LEVEL HIGH LEVEL 

TIl.I1CKS TIl.I1CKS TIl.I1CKS 
LOW lIED HIGH LOW lIED HIGH 1m MED HIGH 

~ ~ rn ~ ~ ~ ~ ~ ~ 

1.142.34 2.96 1.332.61 3.15 .952.322.76 
1.25 2.51 3.39 1.54 2.88 3.67 1.25 2.68 3.38 

.82 2.34 3.28 1.20 2.80 3.66 1.00 2.69 3.46 

.99 1.972.651.142.212.81 .791.942.46 
1.07 2.12 3.06 1.32 2.45 3.31 1.07 2.28 3.06 

.81 2.12 3.ll 1.162.55 3.48 1.00 2.48 3.32 
l.(l4 2.09 2.56 1.40 2.54 2.93 .84 2.06 2.37 

.97 2.09 2.82 1.43 2.63 3.28 .97 2.25 2.81 

.67 2.05 2.84 1.232.69 3.40 .86 2.41 3.03 

.76 2.11 2.89 1.07 2.51 3.20 .81 2.34 2.94 

.982.40 3.44 1.392.90 3.85 1.232.823.68 

.64 2.32 3.42 1.152.91 3.93 1.08 2.93 3.86 

.73 1.872.72 1.01 2.243.00 .782.102.77 
1.01 2.21 3.32 1.382.67 3.69 1.25 2.63 3.56 
.762.233.40 1.242.783.67 1.202.633.83 
,64 1.85 2.48 1.12 2.42 2.97 .69 2.07 2.53 
.74 2.02 2.91 1.33 2.69 3.49 .99 2.43 3.15 
.472.012.96 1.152.77 3.64 .91 2.61 3.40 
.64 2.15 3.09 1.07 2.67 3.52 .94 2.623.39 
.91 2.493.68 1.44 3.11 4.22 1.40 3.15 4.18 

1.18 3.024.28 1.81 3.744.91 1.87 3.88 4.96 
.762.06 3.07 1.17 2.55 3.471.072.543.37 

1.082.453.71 1.583.034.21 1.583.114.20 
1.50 3.12 4.45 2.10 3.81 5.05 2.19 3.98 5.14 

.52 1.892.68 1.11 2.593.29 .822.362.98 

.70 2.ll 3.18 1.40 2.923.89 1.192.793.67 
1.122.81 3.92 1.92 3.704.73 1.80 3.67 4.61 
1.51 3.494.61 1.703.754.79 1.64 3.794.74 
1.603.64 5.02 1.88 4.00 5.29 1.92 4.11 5.34 
1.423.71 5.16 1.794.175.53 1.934.395.67 
1.393.154.34 1.54 3.394.491.523.454.47 
1.53 3.35 4.80 1.78 3.68 5.05 1.85 3.85 5.12 
1.45 3.54 5.05 1.79 3.96 5.39 1.97 4.22 5.56 
1.49 3.324.30 1.85 3.764.65 1.62 3.624.43 
1.473.374.601.933.90 5.05 1.793.864.92 
1.37 3.524.82 1.92 4.16 5.37 1.88 4.21 5.33 
1.103.234.51 1.403.624.82 1.48 3.784.89 
1.47 3.67 5.21 1.874.155.61 2.04 4.415.78 
1.323.78 5.38 1.824.365.882.08 4.71 6.14 
1.08 3.00 4.35 1.36 3.36 4.62 1.46 3.55 4.73 
1.50 3.48 5.09 1.87 3.94 5.46 2.07 4.23 5.66 
1.523.765.43 1.984.31 5.902.284.696.19 

.97 2.964.10 1.45 3.534.58 1.35 3.51 4.47 
1.263.324.71 1.84 3.98 5.29 1.634.06 5.28 
1.28 3.60 5.05 1.964.35 5.73 2.04 4.53 5.81 
1.393.68 5.12 1.824.205.552.01 4.48 5.75 
1.794.145.84 2.11 4.76 6.37 2.61 5.11 6.66 
2.334.946.71 2.955.657.333.34 6.11 7.72 
1.543.62 5.13 1.944.10 5.53 2.17 4.42 5.75 
2.02 4.16 5.93 2.51 4.74 6.43 2.84 5.15 6.75 
2.755.156.98 3.34 5.82 7.57 3.76 6.33 7.99 
1.273.424.72 1.884.11 5.32 1.90 4.225.34 
1.68 3.89 5.44 2.38 4.68 6.15 2.504.88 6.26 
2.414.886.503.205.767.293.426.06 7.50 
1.63 3.86 5.52 1.89 4.21 5.78 1.583.995.47 
1.744.04 5.96 2.104.496.32 1.894.366.10 
2.184.746.71 2.635.287.172.525.247.05 
1.453.47 5.20 1.68 3.79 5.43 1.41 3.605.15 
1.62 3.70 5.69 1.944.11 6.01 1.764.02 5.83 
2.234.576.622.65 5.087.04 2.56 5.08 6.96 
1.453.545.06 1.894.07 5.50 1.41 3.67 5.01 
1.51 3.665.432.04 4.285.97 1.66 3.98 5.58 
2.134.546.382.765.267.01 2.475.056.71 
1.56 3.965.77 1.954.436.16 1.774.33 5.98 
1.964.416.492.44 4.99 6.98 2.354.986.89 
2.505.227.363.08 5.88 7.94 3.09 5.977.94 
1.493.675.56 1.854.125.92 1.704.055.77 
1.974.22 6.36 2.434.76 6.81 2.374.796.76 
2.72 5.22 7.43 3.26 5.85 7.98 3.30 5.98 8.02 
1.293.545.221.864.195.78 1.50 3.92 5.42 
1.71 4.03 5.96 2.374.77 6.62 2.11 4.60 6.35 
2.46 5.04 7.033.225.88 7.79 3.05 5.797.62 
2.154.71 6.68 2.67 5.31 7.202.61 5.33 7.14 
2.51 5.127.363.12 5.82 7.97 3.15 5.94 8.01 
3.636.51 8.81 4.347.309.51 4.47 7.52 9.64 
2.334.676.71 2.81 5.23 7.192.785.29 7.17 
2.755.15 7.46 3.33 5.82 8.04 3.40 5.97 8.10 
4.086.759.11 4.76 7.50 9.794.927.759.95 
2.074.48 6.31 2.765.267.00 2.53 5.11 6.77 
2.384.856.943.165.72 7.72 3.02 5.67 7.58 
3.766.498.654.64 7.46 9.53 4.60 7.50 9.48 

MAJOR STREET 

LEFT TURNS 
1m LEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS 
1m MED HIGH 1m MED HIGH LOW MED HIGH 

~ ~ rn ~ ~ ~ ~ ~ ~ 

,35 1.542.72 .27 1.502.73 .64 1.91 3.19 
.31 1.432.28 .17 1.342.24 .48 1.70 2.64 
.50 1.292.08 .42 1.262.09 .78 1.672.55 
.70 1.97 2.94 .53 1.85 2.86 .85 2.20 3.26 
.852.062.70 .63 1.882.56 .892.182.91 
.97 1.852.42 .801.722.34 1.11 2.082.75 
.80 1.98 3.16 .40 1.63 2.86 .79 2.07 3.34 
.87 1.99 2.85 .42 1.59 2.49 .76 1.98 2.92 

1.13 1.932.72 .73 1.572.41 1.132.01 2.90 
1.132.894.66 1.05 2.864.67 1.41 3.275.13 

.98 2.684.12 .852.60 4.08 1.16 2.95 4.48 

.952.333.71 .872.303.72 1.242.71 4.17 
1.473.324.861.30 3.19 4.79 1.61 3.555.19 
1.453.234.451.223.054.32 1.48 3.36 4.67 
1.392.854.01 1.222.73 3.93 1.533.084.33 
1.653.41 5.181.253.06 4.87 1.64 3.50 5.36 
1.573.274.71 1.11 2.864.351.46 3.254.78 
1.633.00 4.381.232.654.07 1.62 3.094.56 
1.473.826.17 1.39 3.786.18 1.754.196.63 
1.103.385.40 .963.305.361.283.65 5.17 

.89 2.85 4.81 .81 2.82 4.82 1.18 3.23 5.28 
1.664.09 6.22 1.48 3.966.14 1.804.326.54 
1.403.77 5.57 1.173.595.44 1.43 3.89 5.79 
1.10 3.144.88 .93 3.02 4.80 1.24 3.37 5.21 
1.814.166.51 1.41 3.816.20 1.81 4.256.69 
1.473.75 5.77 1.01 3.355.41 1.36 3.73 5.85 
1.26 3.22 5.18 .86 2.874.87 1.25 3.31 5.36 

.461.81 3.15 .431.823.20 .84 2.27 3.71 

.38 1.66 2.68 .30 1.62 2.68 .66 2.03 3.13 

.58 1.532.48 .541.542.54 .952.00 3.04 

.782.20 3.33 .65 2.12 3.29 1.01 2.533.74 

.84 2.20 2.99 .66 2.07 2.91 .96 2.42 3.30 
1.032.06 2.80 .901.982.76 1.262.393.21 
1.082.423.77 .73 2.12 3.50 1.17 2.60 4.04 
1.122.40 3.41 .71 2.04 3.10 1.102.473.57 
1.432.393.34 1.08 2.08 3.08 1.522.573.61 
1.34 3.27 5.19 1.31 3.28 5.25 1.72 3.73 5.75 
1.05 2.91 4.51 .96 2.87 4.51 1.32 3.274.96 
1.09 2.624.161.052.634.211.46 3.09 4.72 
1.57 3.58 5.28 1.44 3.50 5.25 1.80 3.90 5.70 
1.40 3.35 4.72 1.223.214.641.533.565.03 
1.383.00 4.321.262.924.28 1.61 3.324.73 
1.90 3.82 5.75 1.55 3.52 5.49 1.994.00 6.02 
1.68 3.545.141.27 3.184.82 1.663.61 5.30 
1.77 3.304.84 1.41 3.00 4.58 1.853.48 5.11 
2.034.547.052.00 4.557.102.41 5.01 7.61 
1.53 3.976.15 1.44 3.93 6.16 1.804.336.61 
1.333.45 5.57 1.303.46 5.62 1.71 3.926.13 
2.09 4.68 6.97 1.96 4.60 6.94 2.32 5.00 7.38 
1.694.22 6.18 1.51 4.09 6.10 1.82 4.44 6.49 
1.40 3.61 5.51 1.283.535.47 1.64 3.93 5.92 
2.44 4.94 7.452.084.64 7.19 2.535.12 7.72 
1.924.376.55 1.524.016.241.914.44 6.71 
1.73 3.85 5.97 1.383.545.71 1.824.036.24 
1.152.654.15 1.162.714.26 1.62 3.21 4.80 

.692.133.30 .652.133.35 1.052.58 3.85 

.73 1.84 2.95 .741.903.06 1.202.40 3.60 
1.13 2.72 4.00 1.05 2.684.01 1.463.13 4.51 

.81 2.,)3 3.28 .682.243.24 1.022.64 3.68 

.832.022.91 .75 1.99 2.93 1.152.44 3.42 
1.342.84 4.34 1.032.584.13 1.523.11 4.70 
1.00 2.44 3.61 .642.13 3.34 1.082.603.87 
1.142.253.36 .84 1.993.15 1.322.533.73 
2.374.456.53 2.384.516.64 2.84 5.01 7.19 
1.733.755.51 1.693.76 5.562.094.21 6.05 
1.55 3.244.94 1.56 3.30 5.04 2.02 3.80 5.59 
2.22 4.39 6.25 2.14 4.36 6.27 2.554.80 6.76 
1.71 3.81 5.35 1.58 3.735.31 1.934.12 5.75 
1.47 3.25 4.73 1.393.224.74 1.80 3.67 5.23 
2.524.606.692.214.34 6.47 2.70 4.887.05 
1.943.96 5.71 1.58 3.64 5.44 2.01 4.12 5.97 
1.81 3.505.20 1.50 3.244.98 1.993.77 5.56 
3.29 5.968.633.31 6.028.73 3.76 6.52 9.28 
2.43 5.04 7.38 2.39 5.04 7.43 2.80 5.49 7.92 
2.104.376.652.11 4.43 6.75 2.56 4.93 7.30 
3.06 5.81 8.262.98 5.788.271.396.238.77 
2.355.04 7.162.224.957.122.575.357.56 
1.92 4.28 6.34 1.84 4.25 6.35 2.24 4.69 6.84 
3.456.128.78 3.145.868.57 3.636.39 9.14 
2.65 5.25 7.59 2.294.947.322.72 5.42 7.85 
2.304.586.85 1.994.316.642.48 4.857.21 
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TABLE F-3H. lUrAL co EMITTED 011 nIE INBOUND APPRG.\CH (KILlXRAKS) IN 15 MINUTES FOR GEOMETRY 7*6 

INl'ERSECTIOII 

ENVIRONMENT 

V-2 V-l CY. GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
~50 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MAJOR STREET 

LEFT nrRNS LEFT TURNS 
IDi lEVEL MEDIUM lEVEL HIGII lEVEL IDi lEVEL MEDIUM lEVEL HIGII lEVEL 

TROCKS TROCKS TRUCKS TRUCKS TRUCKS TRUCKS 
IDi lIED HIGII IDi lIED HIGH IDi lIED HIGH IDi lIED HIGH IDi lIED HIGH IDi KED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

1.102.233.04 1.262.473.19 .852.142.78 
1.222.41 3.47 1.472.75 3.73 1.15 2.51 3.41 

.79 2.24 3.37 1.14 2.68 3.72 .92 2.54 3.50 
1.03 1.94 2.82 1.16 2.15 2.94 .78 1.86 2.56 
1.13 2.10 3.23 1.35 2.40 3.46 1.06 2.20 3.17 

.88 2.11 3.31 1.19 2.51 3.62 1.00 2.40 3.43 
1.332.31 2.97 1.662.733.30 1.07 2.22 2.71 
1.272.31 3.23 1.702.83 3.66 1.202.423.17 
.982.283.27 1.502.89 3.79 1.102.58 3.39 
.67 1.95 2.92 .95 2.32 3.20 .66 2.11 2.91 
.90 2.25 3.48 1.28 2.71 3.86 1.09 2.61 3.66 
.57 2.18 3.47 1.05 2.74 3.94 .95 2.72 3.84 
.73 1.802.83 .982.13 3.08 .72 1.962.83 

1.01 2.14 3.44 1.36 2.58 3.79 1.20 2.50 3.62 
.782.173.53 1.222.703.97 1.152.71 3.90 
.882.022.84 1.342.56 3.30 .872.182.83 
.992.19 3.28 1.55 2.83 3.83 1.182.55 3.46 
.73 2.19 3.34 1.382.933.99 1.102.743.71 
.50 1.94 3.07 .91 2.44 3.48 .74 2.36 3.31 
.782.293.67 1.292.88 4.18 1.222.894.11 

1.06 2.83 4.28 1.66 3.51 4.88 1.69 3.62 4.90 
.71 1.943.14 1.092.40 3.51 .962.35 3.38 

1.04 2.33 3.79 1.51 2.894.26 1.47 2.944.22 
1.47 3.024.542.033.67 5.102.093.81 5.16 

.71 2.01 2.99 1.30 2.68 3.58 .96 2.43 3.24 

.90 2.26 3.50 1.58 3.024.18 1.332.863.93 
1.33 2.954.252.103.81 5.03 1.95 3.744.88 
1.51 3.41 4.72 1.66 3.65 4.88 1.58 3.65 4.79 
1.60 3.57 5.14 1.85 3.90 5.39 1.86 4.00 5.40 
1.43 3.65 5.29 1.77 4.08 5.63 1.88 4.27 5.74 
1.483.164.541.593.374.66 1.543.40 4.61 
1.62 3.37 5.01 1.84 3.67 5.23 1.88 3.80 5.27 
1.553.56 5.27 1.863.965.582.00 4.185.72 
1.82 3.57 4.74 2.14 3.99 5.07 1.89 3.81 4.81 
1.81 3.63 5.05 2.234.145.482.074.065.31 
1.71 3.79 5.282.234.40 5.802.164.41 5.73 
1.05 3.11 4.58 1.32 3.47 4.86 1.36 3.604.90 
1.433.55 5.28 1.804.01 5.65 1.944.235.79 
1.29 3.67 5.47 1.76 4.23 5.93 1.99 4.54 6.17 
1.122.964.50 1.36 3.294.75 1.433.454.82 
1.543.465.26 1.88 3.88 5.592.054.13 5.76 
1.57 3.745.602.00 4.256.032.264.61 6.30 
1.25 3.17 4.49 1.70 3.704.94 1.57 3.66 4.81 
1.55 3.53 5.12 2.104.16 5.662.06 4.21 5.62 
1.58 3.82 5.47 2.224.556.11 2.284.696.17 
1.29 3.51 5.14 1.69 3.99 5.54 1.854.25 5.70 
1.70 3.98 5.87 2.19 4.56 6.37 2.45 4.91 6.63 
2.254.796.742.84 5.47 7.34 3.19 5.91 7.69 
1.533.535.23 1.89 3.98 5.60 2.09 4.27 5.80 
2.024.09 6.04 2.48 4.63 6.51 2.77 5.01 6.80 
2.75 5.08 7.103.31 5.72 7.66 3.706.208.05 
1.51 3.58 5.07 2.08 4.24 5.64 2.07 4.32 5.63 
1.92 4.065.802.594.81 6.472.674.986.56 
2.65 5.056.863.425.907.633.606.177.81 
1.82 3.99 5.83 2.06 4.31 6.07 1.72 4.055.73 
1.954.17 6.282.284.59 6.61 2.034.436.36 
2.394.87 7.04 2.81 5.39 7.47 2.67 5.32 7.32 
1.73 3.68 5.60 1.93 3.97 5.80 1.62 3.74 5.49 
1.91 3.92 6.09 2.204.306.39 1.99 4.17 6.18 
2.524.79 7.03 2.91 5.27 7.432.80 5.24 7.31 
1.984.005.702.394.496.11 1.874.06 5.59 
2.04 4.12 6.08 2.55 4.71 6.59 2.13 4.38 6.17 
2.67 5.01 7.04 3.27 5.70 7.64 2.95 5.46 7.31 
1.71 4.03 6.04 2.07 4.48 6.40 1.854.356.18 
2.11 4.506.762.575.04 7.22 2.455.00 7.10 
2.665.31 7.643.21 5.948.193.196.00 8.16 
1.73 3.83 5.91 2.054.256.24 1.87 4.15 6.06 
2.214.396.72 2.64 4.897.142.554.897.06 
2.965.40 7.79 3.48 6.00 8.31 3.496.098.32 
1.77 3.95 5.!H 2.31 4.57 6.35 1.92 4.26 5.96 
2.204.44 6.562.835.167.192.534.956.90 
2.96 5.46 7.643.686.278.37 3.486.158.17 
2.254.746.90 2.74 5.31 7.392.65 5.307.30 
2.61 5.16 7.59 3.19 5.83 8.17 3.20 5.92 8.17 
3.756.559.04 4.42 7.31 9.72 4.527.509.82 
2.514.787.01 2.965.31 7.462.90 5.34 7.41 
2.94 5.27 7.77 3.49 5.91 8.32 3.536.038.35 
4.28 6.87 9.43 4.93 7.6010.08 5.06 7.8210.21 
2.504.84 6.863.165.587.522.895.40 7.25 
2.81 5.21 7.493.57 6.05 8.25 3.40 5.97 8.08 
4.206.869.21 5.05 7.8010.064.98 7.81 9.98 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

.75 1.793.00 .501.592.84 .69 1.82 3.13 

.67 1.662.54 .37 1.402.33 .51 1.582.56 

.89 1.54 2.37 .64 1.34 2.21 .83 1.58 2.49 

.932.053.05 .58 1.762.80 .72 1.943.03 
1.052.122.78 .66 1.77 2.48 .74 1.902.66 
1.19 1.93 2.53 .85 1.63 2.28 .99 1.82 2.51 

.85 1.89 3.10 .28 1.372.62 .50 1.632.94 

.90 1.88 2.76 .27 1.30 2.23 .44 1.52 2.49 
1.18 1.84 2.66 .61 1.312.18 .83 1.582.49 
1.372.994.79 1.11 2.794.63 1.31 3.034.91 
1.20 2.76 4.23 .89 2.504.01 1.03 2.69 4.24 
1.192.43 3.84 .94 2.22 3.68 1.13 2.46 3.96 
1.54 3.25 4.82 1.19 2.95 4.57 1.33 3.13 4.80 
1.493.144.39 1.09 2.79 4.08 1.182.92 4.26 
1.46 2.783.97 1.122.48 3.72 1.262.67 3.95 
1.543.17 4.96 .972.64 4.48 1.192.91 4.80 
1.44 3.00 4.47 .81 2.42 3.94 .98 2.64 4.20 
1.522.764.16 .952.243.69 1.17 2.504.00 
1.77 3.98 6.36 1.52 3.78 6.20 1.71 4.01 6.48 
1.38 3.52 5.57 1.07 3.26 5.36 1.21 3.45 5.59 
1.193.01 5.00 .942.814.84 1.13 3.05 5.12 
1 .79 4.08 6.24 1. 44 3.78 5.99 1.58 3.97 6.22 
1.51 3.745.57 1.11 3.39 5.26 1.203.525.44 
1.23 3.13 4.90 .892.84 4.65 1.03 3.024.88 
1.77 3.986.36 1.20 3.46 5.88 1.423.73 6.19 
1.40 3.55 5.60 .782.97 5.07 .95 3.18 5.33 
1.223.04 5.03 .652.514.55 .872.784.86 

.75 1.953.32 .54 1.79 3.20 .782.07 3.53 

.64 1.78 2.83 .38 1.57 2.66 .57 1.80 2.93 

.86 1.67 2.65 .65 1.51 2.54 .89 1.80 2.87 

.892.183.33 .59 1.92 3.12 .782.15 3.40 

.92 2.142.97 .57 1.84 2.71 .702.022.93 
1.142.032.80 .84 1.782.59 1.03 2.01 2.87 
1.022.223.59 .50 1.743.16 .762.06 3.52 
1.032.17 3.21 .45 1.64 2.73 .67 1.903.03 
1.372.19 3.17 .85 1.71 2.73 1.122.02 3.09 
1.47 3.26 5.21 1.27 3.10 5.09 1.50 3.38 5.42 
1.15 2.88 4.50 .89 2.66 4.33 1.08 2.89 4.61 
1.22 2.61 4.18 1.01 2.454.06 1.25 2.744.39 
1.533.40 5.13 1.23 3.144.93 1.41 3.385.20 
1.333.144.55 .982.84 4.29 1.11 3.014.51 
1.34 2.82 4.17 1.04 2.57 3.96 1.23 2.804.24 
1.683.47 5.42 1.16 2.994.99 1.43 3.30 5.35 
1.44 3.164.79 .862.634.30 1.082.894.61 
1.552.954.51 1.03 2.474.08 1.302.784.44 
2.224.597.132.024.437.01 2.264.727.34 
1.69 4.00 6.21 1.44 3.79 6.04 1.62 4.02 6.32 
1. 52 3.50 5.65 1.32 3.34 5.53 1.56 3.63 5.86 
2.11 4.56 6.88 1.814.316.67 2.00 4.54 6.95 
1.694.086.07 1.34 3.77 5.81 1.47 3.95 6.03 
1.433.49 5.42 1.13 3.24 5.21 1.31 3.47 5.49 
2.294.65 7.19 1.764.186.762.034.497.12 
1.754.056.26 1.17 3.52 5.78 1.393.786.08 
1.58 3.56 5.71 1.06 3.08 5.27 1.323.39 5.63 
1.32 2.694.21 1.162.574.14 1.45 2.904.52 

.84 2.143.34 .62 1.97 3.22 .852.243.54 

.90 1.88 3.01 .74 1.762.95 1.032.09 3.32 
1.132.583.89 .882.37 3.73 1.11 2.654.05 
.782.173.15 .48 1.91 2.94 .662.13 3.20 
.83 1.88 2.80 .58 1.68 2.64 .81 1.95 2.97 

1.17 2.53 4.06 .69 2.103.67 1.00 2.46 4.08 
.81 2.10 3.31 .27 1.62 2.86 .53 1.92 3.22 
.97 1.94 3.08 .49 1.51 2.69 .81 1.873.10 

2.39 4.33 6.44 2.234.22 6.37 2.51 4.55 6.75 
1.73 3.61 5.39 1.51 3.44 5.27 1.743.72 5.59 
1.57 3.124.84 1.41 3.014.78 1.69 3.34 5.15 
2.074.105.99 1.82 3.89 5.832.054.176.15 
1.533.505.06 1.233.244.85 1.403.46 5.12 
1.32 2.96 4.46 1.07 2.75 4.30 1.30 3.03 4.62 
2.204.14 6.25 1.72 3.71 5.87 2.03 4.07 6.27 
1.59 3.47 5.25 1.062.984.81 1.32 3.29 5.16 
1.48 3.04 4.76 1.01 2.61 4.37 1.32 2.97 4.78 
3.385.90 8.60 3.22 5.798.533.506.128.90 
2.49 4.96 7.32 2.284.79 7.20 2.51 5.07 7.52 
2.184.31 6.62 2.02 4.20 6.55 2.304.53 6.93 
2.975.588.06 2.72 5.38 7.90 2.955.658.22 
2.244.78 6.93 1.934.536.72 2.11 4.75 6.99 
1.834.056.14 1.58 3.84 5.98 1.81 4.126.30 
3.195.72 8.41 2.71 5.288.02 3.02 5.64 8.43 
2.364.837.19 1.834.34 6.75 2.094.647.10 
2.04 4.176.48 1.563.746.09 1.874.106.50 



TABLE F-3I. torAL CO EMITl'ED ON nIE INBOUND APPROACH (KILOGRAMS) IN 15 MINl1l'ES FOR GEOKIITRY 7*7 

INTERSECTION 

ENVIRONHENr 

V-2 V-l G'i GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 1,50 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 500 70 28 
450 600 80 40 
450 500 80 36 
450 500 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 500 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

HINOR STREET MAJOR STREET 

LEn' TURNS LEFT TURNS 
LEVEL MEDIUM LEVEL HIGH LEVEL LEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRlJCKS TRUCKS TRUCKS TRUCKS 
LCW HEn HIGH LCW lIED HIGH 1m !lED HIGH LCW HEn HIGH 1m HEn HIGH 1m !lED HIGH 

~ ~ ill ~ ~ ~ ~ ~ ~ 

1.64 2.74 3.27 1.50 2.69 3.12 .78 2.06 2.41 
1.622.79 3.57 1.582.83 3.52 .962.292.90 
1.062.493.34 1.11 2.62 3.38 .592.182.86 
1.67 2.56 3.15 1.502.47 2.98 .81 1.87 2.29 
1.632.583.44 1.55 2.59 3.36 .962.092.77 
1.25 2.46 3.38 1.26 2.56 3.39 .77 2.15 2.90 
1.54 2.49 2.87 1.57 2.61 2.90 .68 1.81 2.01 
1.34 2.36 3.00 1.472.583.13 .68 1.872.33 

.92 2.202.90 1.142.51 3.13 .44 1.89 2.42 
1.162.423.10 1.14 2.49 3.08 .55 1.98 2.49 
1.262.593.53 1.342.753.60 .84 2.34 3.11 
.802.383.39 .972.643.56 .572.323.16 

1.32 2.37 3.12 1.27 2.40 3.07 .71 1.93 2.51 
1.47 2.58 3.59 1.522.71 3.64 1.05 2.33 3.17 
1.10 2.47 3.55 1.24 2.70 3.69 .87 2.42 3.32 
1.04 2.15 2.69 1.192.402.85 .43 1.72 2.08 
1.022.203.00 1.272.543.25 .60 1.95 2.58 
.622.062.92 .972.503.27 .40 2.01 2.70 
.94 2.36 3.21 1.052.563.31 .582.172.84 

1.092.58 3.68 1.292.86 3.88 .922.58 3.51 
1.24 2.98 4.15 1.54 3.37 4.45 1.26 3.17 4.17 
1.26 2.46 3.38 1.33 2.62 3.45 .90 2.27 3.01 
1.452.72 3.89 1.622.984.06 1.282.72 3.72 
1.75 3.27 4.51 2.01 3.62 4.77 1.77 3.47 4.53 

.83 2.102.80 1.11 2.47 3.08 .47 1.91 2.44 

.882.223.17 1.252.68 3.55 .71 2.223.00 
1.17 2.77 3.79 1.65 3.33 4.27 1.192.96 3.81 
1.853.73 4.76 1.703.674.61 1.32 3.37 4.22 
1.81 3.75 5.04 1.76 3.78 4.99 1.47 3.584.70 
1.503.705.05 1.54 3.83 5.10 1.35 3.72 4.90 
1.92 3.584.68 1.743.494.50 1.38 3.224.15 
1.933.66 5.02 1.84 3.664.93 1.59 3.494.67 
1.733.72 5.14 1.743.81 5.14 1.573.734.98 
1.833.564.45 1.85 3.674.47 1.29 3.20 3.91 
1.68 3.484.63 1.803.694.75 1.343.314.28 
1.46 3.52 4.72 1.67 3.82 4.94 1.30 3.53 4.57 
1.34 3.38 4.57 1.31 3.44 4.54 1.05 3.26 4.28 
1.593.695.14 1.66 3.84 5.21 1.493.77 5.04 
1.31 3.68 5.19 1.48 3.93 5.35 1.41 3.945.28 
1.51 3.344.59 1.45 3.364.53 1.22 3.224.31 
1.81 3.695.21 1.84 3.82 5.25 1.71 3.77 5.12 
1.69 3.84 5.42 1.834.06 5.55 1.794.11 5.52 
1.21 3.11 4.15 1.36 3.344.30 .93 2.99 3.86 
1.38 3.344.64 1.63 3.67 4.89 1.29 3.41 4.55 
1.283.494.86 1.62 3.92 5.20 1.37 3.764.95 
1.533.73 5.08 1.63 3.92 5.18 1.49 3.865.04 
1.814.07 5.68 2.00 4.355.87 1.964.40 5.83 
2.224.75 6.42 2.51 5.126.71 2.57 5.26 6.76 
1.873.865.27 1.94 4.01 5.34 1.84 3.99 5.24 
2.23 4.28 5.95 2.39 4.52 6.11 2.38 4.60 6.11 
2.83 5.146.883.095.487.133.175.65 7.22 
1.42 3.47 4.68 1.69 3.83 4.95 1.38 3.61 4.64 
1.70 3.82 5.28 2.07 4.27 5.65 1.854.145.43 
2.304.686.202.77 5.23 6.67 2.65 5.19 6.55 
2.12 4.27 5.83 2.06 4.28 5.76 1.42 3.73 5.12 
2.11 4.32 6.14 2.14 4.43 6.17 1.60 3.97 5.63 
2.42 4.89 6.78 2.55 5.10 6.90 2.10 4.73 6.45 
2.13 4.06 5.69 2.03 4.05 5.59 1.43 3.52 4.99 
2.184.17 6.062.174.256.06 1.66 3.82 5.54 
2.66 4.91 6.87 2.75 5.09 6.96 2.33 4.76 6.54 
1.95 3.95 5.37 2.06 4.145.48 1.243.414.66 
1.88 3.945.62 2.084.235.82 1.36 3.605.10 
2.384.706.44 2.67 5.086.742.054.546.11 
1.96 4.26 5.99 2.02 4.41 6.04 1.50 3.98 5.53 
2.23 4.60 6.58 2.39 4.84 6.73 1.97 4.50 6.31 
2.655.27 7.322.905.61 7.572.575.377.24 
2.08 4.17 5.96 2.11 4.28 5.99 1.63 3.88 5.50 
2.44 4.59 6.64 2.56 4.79 6.76 2.17 4.49 6.37 
3.065.467.583.275.77 7.802.985.567.50 
1.703.85 5.43 1.934.17 5.66 1.243.574.97 
1.994.21 6.052.324.62 6.38 1.724.11 5.78 
2.61 5.096.993.04 5.607.422.545.196.92 
2.464.92 6.80 2.645.196.992.254.886.59 
2.695.217.352.975.587.632.675.377.34 
3.696.478.684.066.939.053.866.828.85 
2.82 5.07 7.022.97 5.307.17 2.61 5.036.81 
3.12 5.43 7.64 3.36 5.76 7.89 3.10 5.58 7.62 
4.33 6.90 9.17 4.67 7.32 9.51 4.50 7.249.34 
2.384.696.432.745.146.792.17 4.66 6.22 
2.564.94 6.93 3.01 5.487.392.545.096.91 
3.816.458.514.367.099.063.99 6.80 8.69 

~ ~ ill ~ ~ ~ ~ ~ ~ 

.81 1.83 3.18 .51 1.572.97 .66 1.77 3.21 

.91 1.86 2.89 .56 1.56 2.63 .65 1.70 2.81 

.95 1.58 2.54 .66 1.33 2.33 .80 1.522.57 
1.162.26 3.39 .77 1.92 3.10 .872.063.28 
1.462.49 3.30 1.02 2.10 2.95 1.06 2.18 3.08 
1.432.142.88 1.04 1.792.58 1.13 1.93 2.77 
1.252.273.62 .64 1.70 3.09 .81 1.92 3.36 
1.48 2.43 3.45 .81 1.81 2.87 .93 1.983.09 
1.592.21 3.17 .97 1.64 2.65 1.15 1.87 2.92 
1.493.095.02 1.192.84 4.82 1.34 3.03 5.06 
1.493.034.63 1.142.724.38 1.242.864.56 
1.32 2.534.07 1.02 2.28 3.87 1.172.474.10 
1.83 3.52 5.23 1.44 3.17 4.93 1.54 3.31 5.12 
1.96 3.584.97 1.52 3.184.62 1.56 3.274.75 
1.76 3.05 4.38 1.372.71 4.08 1.46 2.854.26 
2.01 3.61 5.54 1.403.04 5.02 1.57 3.26 5.29 
2.083.62 5.22 1.41 2.994.64 1.53 3.164.86 
1.99 3.20 4.74 1.38 2.63 4.22 1.55 2.85 4.49 
1.75 3.93 6.44 1.45 3.68 6.24 1.60 3.87 6.48 
1.52 3.64 5.83 1.17 3.33 5.57 1.26 3.47 5.75 
1.17 2.96 5.09 .87 2.71 4.88 1.02 2.90 5.12 
1.934.206.50 1.54 3.85 6.20 1.64 3.99 6.38 
1.824.026.00 1.38 3.63 5.65 1.42 3.71 5.78 
1.38 3.25 5.16 .99 2.91 4.86 1.08 3.05 5.05 
2.094.27 6.79 1.47 3.706.26 1.65 3.92 6.53 
1.894.01 6.20 1.22 3.38 5.62 1.34 3.55 5.83 
1.54 3.33 5.45 .92 2.76 4.93 1.10 2.98 5.20 

.70 1.87 3.38 .45 1.67 3.22 .64 1.91 3.51 

.77 1.88 3.06 .46 1.62 2.85 .60 1.80 3.08 

.81 1.60 2.72 .56 1.39 2.56 .75 1.63 2.84 
1.01 2.27 3.56 .67 1.97 3.31 .81 2.163.54 
1.222.41 3.38 .822.06 3.07 .91 2.193.25 
1.26 2.13 3.03 .92 1.83 2.78 1.06 2.02 3.01 
1.322.494.00 .75 1.973.52 .972.233.84 
1.502.61 3.79 .87 2.03 3.26 1.04 2.25 3.52 
1.672.45 3.57 1.10 1.933.09 1.322.203.41 
1.493.245.34 1.23 3.04 5.17 1.43 3.285.46 
1.343.034.80 1.03 2.77 4.58 1.17 2.964.82 
1.232.604.30 .98 2.394.14 1.17 2.63 4.43 
1.71 3.55 5.43 1.37 3.265.18 1.51 3.44 5.41 
1.69 3.47 5.02 1.303.124.71 1.38 3.254.89 
1.532.984.46 1.182.684.21 1.322.874.44 
2.04 3.80 5.89 1.47 3.285.41 1.703.545.73 
1.97 3.665.43 1.35 3.094.90 1.52 3.30 5.16 
1.91 3.284.98 1.342.754.50 1.56 3.024.82 
2.094.43 7.10 1.834.226.94 2.03 4.46 7.23 
1.73 4.01 6.35 1.42 3.75 6.14 1.56 3.93 6.37 
1.39 3.34 5.62 1.13 3.13 5.46 1.33 3.37 5.75 
2.144.57 7.02 1.804.276.77 1.944.45 7.00 
1.89 4.25 6.38 1.50 3.90 6.08 1.58 4.04 6.26 
1.463.49 5.56 1.12 3.20 5.31 1.26 3.38 5.54 
2.494.837.51 1.924.31 7.032.144.58 7.34 
2.134.406.75 1.50 3.83 6.22 1.674.046.48 
1.79 3.746.02 1.22 3.21 5.541.44 3.48 5.86 
1.172.504.17 .96 2.344.05 1.20 2.62 4.38 

.852.12 3.46 .59 1.91 3.29 .782.143.57 

.75 1.692.97 .54 1.532.85 .78 1.81 3.18 
1.15 2.56 4.01 .85 2.31 3.81 1.04 2.544.08 

.972.32 3.44 .622.023.19 .75 2.19 3.41 

.84 1.87 2.93 .541.622.72 .73 1.85 3.00 
1.35 2.694.35 .83 2.21 3.92 1.10 2.52 4.28 
1.162.43 3.77 .58 1.903.29 .802.163.59 
1.162.103.38 .63 1.622.94 .90 1.94 3.30 
2.29 4.21 6.46 2.09 4.05 6.34 2.33 4.33 6.67 
1.80 3.66 5.58 1.54 3.44 5.41 1.73 3.67 5.69 
1.47 3.00 4.86 1.272.84 4.74 1.51 3.125.07 
2.15 4.15 6.18 1.85 3.89 5.97 2.03 4.13 6.25 
1.78 3.71 5.42 1.43 3.41 5.16 1.56 3.59 5.39 
1.403.014.65 1.102.754.44 1.282.994.72 
2.454.366.61 1.92 3.88 6.18 2.19 4.20 6.54 
2.01 3.86 5.78 1.43 3.33 5.30 1.64 3.59 5.60 
1.73 3.26 5.12 1.21 2.784.69 1.48 3.09 5.05 
3.13 5.63 8.46 2.92 5.47 8.35 3.16 5.75 8.68 
2.424.85 7.362.164.647.192.34 4.877.47 
1.93 4.04 6.48 1.72 3.88 6.37 1.96 4.16 6.70 
2.905.488.092.605.237.892.785.468.16 
2.334.85 7.14 1.984.556.882.114.72 7.10 
1.75 3.95 6.17 1.46 3.69 5.97 1.64 3.93 6.24 
3.285.788.62 2.76 5.308.183.03 5.62 8.54 
2.635.067.572.054.537.082.264.797.39 
2.13 4.24 6.69 1.61 3.76 6.25 1.88 4.08 6.61 
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TABLE F-4A. roTAL HC EHITrED ON nIE INBOUND APPRClA.CR (GRAMS) IN 15 MINUTES FOR GEOHnRY 4*4 

INTERSECTION MINOR STREET MAJOR STREET 

ENVIRONHENl' LEFT TURNS LEFT TURNS 
1m LEVEL MEDIUM LEVEL HIGH LEVEL 1m LEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
1m HED HIGH 1m HED HIGH 1m HEO HIGH 1m MED HIGH 1m MED HIGH 1m HED HIGH 

V-2 V-I CY GT LL LH ill HL HH HR RL HI{ HII LL LH ill HL HH HR RL HI{ HII 

300 300 50 27 32 37 37 29 35 36 35 42 43 19 28 35 22 32 45 34 43 57 
300 300 50 25 37 42 47 37 43 48 46 53 59 21 32 26 19 29 30 27 38 39 
300 300 50 22 20 30 34 25 36 41 39 51 57 22 24 24 20 23 28 )) 35 41 
300 300 60 )) 26 25 31 21 21 28 30 30 38 22 34 39 21 )) 45 )) 46 58 
300 300 60 30 30 30 40 28 28 40 39 40 52 29 42 35 23 36 35 32 45 45 
300 300 60 27 18 22 33 22 26 38 38 44 56 30 34 32 24 29 33 37 42 46 
300 300 70 38 35 36 35 33 34 34 39 41 42 26 37 44 22 32 47 34 45 59 
300 300 70 35 36 37 41 36 38 43 45 47 53 37 48 43 26 38 40 36 47 50 
300 300 70 31 25 30 34 30 36 42 45 51 58 36 40 40 27 30 37 40 43 51 
300 450 50 25 30 36 37 29 36 38 38 46 49 41 56 68 45 60 79 56 71 90 
300 450 50 22 36 42 48 38 46 52 50 58 65 40 56 55 39 54 61 46 62 69 
300 450 50 20 23 34 40 31 43 49 48 61 68 39 46 51 38 46 57 49 57 69 
300 450 60 30 26 26 )) 24 25 )) 35 36 45 46 64 74 47 64 82 58 75 93 
300 450 60 27 33 34 45 33 35 47 47 49 62 48 67 65 43 62 66 51 70 75 
300 450 60 24 24 29 41 29 35 48 48 55 69 48 58 61 43 53 63 55 65 75 
300 450 70 35 )) 34 35 )) 35 36 41 44 47 51 67 80 47 63 83 58 75 95 
300 450 70 31 36 38 43 39 41 47 50 53 60 56 74 74 47 64 72 55 73 80 
300 450 70 28 28 34 39 36 42 49 52 60 67 54 63 69 46 55 67 58 67 80 
300 600 60 27 24 34 39 29 39 45 42 54 61 68 93 114 74 98 126 84 108 136 
300 600 60 24 33 43 53 40 51 62 57 69 80 56 81 90 55 80 96 62 87 103 
300 600 60 21 41 56 66 54 70 80 76 93 104 47 64 78 48 65 85 58 75 96 
300 600 70 31 23 28 39 26 31 43 42 48 61 72 99 119 74 101 127 84 111 138 
300 600 70 28 33 38 53 39 44 60 57 63 81 62 90 97 513 86 100 65 93 107 
300 600 70 24 46 55 71 57 67 84 81 92 110 52 72 85 49 68 88 59 79 99 
300 600 80 36 28 )) 38 )) 39 45 47 54 60 74 100 122 72 97 126 82 108 137 
300 600 80 32 35 41 50 43 49 59 59 66 77 66 93 103 58 85 101 65 92 109 
300 600 80 28 50 60 69 63 74 84 85 96 108 55 73 88 47 66 87 58 77 99 
450 300 50 30 39 53 57 38 53 57 52 67 73 22 34 43 30 42 57 43 55 71 
450 300 50 27 44 58 66 46 61 70 62 78 88 23 36 33 26 38 41 36 48 52 
450 300 50 25 35 54 63 43 62 72 64 85 95 21 26 27 24 29 37 38 43 51 
450 300 60 36 37 45 54 34 42 53 49 59 70 26 40 48 30 44 58 43 58 72 
450 300 60 )) 43 51 65 42 51 66 60 70 86 31 46 41 29 44 46 39 55 57 
450 300 60 30 37 50 65 42 56 71 66 81 97 29 37 37 28 35 42 43 50 57 
450 300 70 42 45 54 57 44 54 58 57 68 73 31 44 54 31 44 61 45 58 75 
450 300 70 38 47 57 65 49 59 68 65 76 86 40 54 52 34 48 52 45 59 64 
450 300 70 35 43 57 65 50 65 74 72 87 97 38 44 46 )) 39 48 48 53 63 
450 450 60 )) 38 53 58 40 56 61 56 72 79 51 68 82 60 77 98 72 89 111 
450 450 60 30 49 64 73 53 69 79 71 88 99 46 64 66 49 67 76 58 76 85 
450 450 60 27 43 63 73 53 74 84 77 99 110 43 53 60 47 57 70 60 70 84 
450 450 70 38 38 46 57 37 47 59 55 66 78 54 74 87 60 80 99 72 92 112 
450 450 70 35 49 58 74 51 61 77 72 83 100 53 74 74 52 73 80 61 82 90 
450 450 70 31 49 62 78 56 71 87 ~2 98 115 49 62 68 49 62 74 62 75 a8 
450 450 80 44 42 52 56 43 54 60 59 71 77 58 77 92 59 78 100 72 91 113 
450 450 80 40 51 61 70 55 66 76 73 85 96 60 79 83 55 75 84 65 84 95 
450 450 80 36 52 67 76 62 77 88 86 102 114 55 66 75 51 62 77 65 76 91 
450 600 70 35 42 61 70 49 69 79 70 91 101 88 115 138 98 125 155 109 136 167 
450 600 70 31 55 75 88 65 85 99 88 109 124 71 99 110 75 103 121 83 111 129 
450 600 70 28 73 97 110 88 113 127 117 143 158 60 79 95 65 84 107 76 96 119 
450 600 80 40 45 58 73 50 64 79 73 88 104 90 119 141 96 125 154 107 137 166 
450 600 80 36 60 73 93 67 81 102 93 108 129 75 106 116 76 106 122 84 114 131 
450 600 80 32 84 101 121 96 115 135 128 147 169 63 85 100 64 86 107 76 98 120 
450 600 90 45 47 61 70 54 69 78 75 91 101 92 120 145 94 122 153 106 134 165 
450 600 90 40 61 75 89 70 86 100 94 110 125 79 108 121 76 104 123 84 113 133 
450 600 90 36 86 105 119 101 121 135 130 151 166 65 85 103 62 82 107 74 95 119 
600 300 60 39 47 65 77 47 66 79 57 76 91 44 59 70 54 68 86 66 80 98 
600 300 60 36 55 73 90 58 77 95 70 90 108 34 49 48 38 53 58 47 62 67 
600 300 60 33 63 85 103 71 95 113 89 113 132 32 39 43 37 43 54 49 56 67 
600 300 70 45 41 53 71 39 52 71 51 64 85 44 60 70 49 66 82 61 78 95 
600 300 70 42 50 62 85 51 64 88 65 79 104 37 54 52 37 54 58 46 63 68 
600 300 70 38 63 80 103 70 87 111 89 108 133 35 44 47 36 45 54 48 58 67 
600 300 80 52 49 62 74 50 63 77 59 74 88 51 66 79 53 68 87 65 81 100 
600 300 80 48 56 69 86 59 73 91 71 86 104 49 65 65 45 61 67 54 71 77 
600 300 80 44 71 88 106 79 98 116 97 116 135 46 54 59 43 51 63 56 64 76 
600 450 70 42 53 72 86 56 76 91 68 89 104 82 102 119 93 113 136 104 123 147 
600 450 70 38 67 86 104 72 92 III 87 108 128 67 87 91 71 92 103 79 100 111 
600 450 70 35 80 104 122 91 116 135 III 137 157 62 74 83 67 80 96 79 91 108 
600 450 80 48 49 62 82 50 64 84 64 79 100 80 103 118 87 109 131 98 121 143 
600 450 80 44 65 78 102 68 82 107 85 100 126 68 91 94 69 92 101 77 100 110 
600 450 80 40 84 101 126 93 111 137 115 135 161 63 78 86 64 79 94 76 91 106 
600 450 90 54 54 67 81 57 71 86 69 84 99 88 109 127 91 112 136 102 123 148 
600 450 90 49 68 82 100 74 89 108 88 104 124 79 101 106 76 97 109 84 106 118 
600 450 90 45 89 108 126 100 120 139 121 141 161 72 86 96 70 84 101 82 96 113 
600 600 70 38 68 91 109 77 100 119 94 118 137 125 154 180 137 165 198 146 175 208 
600 600 70 35 82 105 127 93 117 139 112 137 161 97 127 140 103 1)) 153 109 140 160 
600 600 70 31 115 143 165 132 160 183 157 186 210 86 107 126 92 114 139 103 125 150 
600 600 80 44 69 86 110 75 93 117 95 113 138 123 155 179 131 163 194 141 173 204 
600 600 80 40 84 la2 130 93 111 140 115 134 164 99 132 144 101 1)) 152 108 141 160 
600 600 80 36 124 146 174 138 161 190 166 189 219 86 III 128 89 113 137 100 124 149 
600 600 90 49 74 92 109 82 101 119 99 118 138 131 162 189 135 165 199 145 176 210 
600 600 90 45 86 105 127 97 116 139 117 137 160 110 141 156 108 139 160 115 146 168 
600 600 90 40 129 152 174 146 169 192 171 195 219 95 118 138 94 117 143 105 128 155 
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TABlE F-4B. toTAL lI.e EHITl'ED ON 1lIE INBOUND APPROACH (GIWIS) III 15 KDIU'I.'ES FOIl GEOMF:rRY 5*4 

IlITERSECTION KINOR STREI!T MAJOR STREET 

ElIVIRONHEIIT LEFT TIJR!IS LEFT TURNS 
1m LEVEL MEDIUM lEVEL HIGH LEVEL 1m LEVEL MEDIUM lEVEL II.IGH LEVEL 

TRUCKS TRlJCKS TRlJCKS TRUCKS TIUlCKS TRUCKS 
1m HED II.IGH 1m !lED HIGH 1m !lED II.IGH 1m HED II.IGH 1m HED HIGH 1m HED II.IGH 

V-2 V-I CY GT LL LK UI HL MH MIl HL 11M l1li LL LK UI HL MH MIl HL 11M l1li 

300 300 50 27 26 30 29 24 28 28 30 35 36 20 25 31 18 23 35 24 28 41 
300 300 50 25 30 J4 J7 30 35 39 38 44 49 26 31 25 17 23 23 20 26 26 
300 300 50 22 15 24 27 20 JO J4 35 45 50 27 25 23 20 17 22 26 24 30 
300 300 60 JJ 27 25 30 22 21 26 30 30 36 19 26 30 12 20 31 19 26 37 
300 300 60 30 29 27 J7 27 26 36 38 38 49 29 J1 29 17 25 24 20 28 27 
300 300 60 27 20 22 32 2J 26 J7 39 44 55 30 30 27 19 18 22 25 25 30 
300 300 70 38 39 38 36 36 36 35 42 43 43 22 28 35 12 18 31 18 24 38 
300 300 70 35 38 J7 40 J7 38 41 46 47 52 35 42 J7 19 26 27 2J 30 31 
300 300 70 Jl 29 33 36 J4 39 43 48 54 59 36 J4 J4 21 19 25 28 26 JJ 
300 450 50 25 2J 28 28 23 29 30 32 38 40 J4 44 56 JJ 43 61 38 48 67 
300450 50 22 28 JJ 37 30 36 41 41 48 54 36 48 47 29 40 46 31 42 48 
300 450 50 20 18 27 32 25 36 42 42 54 60 36 39 43 30 32 43 35 38 49 
300 450 60 30 26 25 31 23 23 30 J4 35 43 35 48 58 30 42 59 35 48 65 
300 450 60 27 31 30 41 31 31 43 45 46 58 40 54 52 29 43 47 31 45 50 
300 450 60 24 24 28 39 30 J4 46 49 54 67 40 45 48 30 35 44 35 41 51 
300 450 70 35 35 35 35 35 36 36 43 45 47 39 50 63 29 41 60 35 46 66 
300 450 70 31 37 37 41 39 40 45 50 52 58 47 60 60 32 44 51 35 47 54 
300 450 70 28 31 35 40 38 44 49 55 62 68 46 50 55 32 36 48 38 42 54 
300 600 60 27 17 26 29 21 31 36 35 46 51 58 77 98 58 77 104 61 81 109 
300 600 60 24 24 33 41 31 41 50 47 58 68 48 68 76 42 62 77 42 63 78 
300 600 60 21 35 48 57 48 62 72 69 85 95 40 52 66 35 47 67 39 51 72 
300 600 70 31 22 25 35 25 29 40 41 46 57 57 79 98 52 75 101 56 79 105 
300 600 70 28 30 J4 48 36 40 55 54 59 75 49 72 79 39 62 76 40 63 77 
300 600 70 24 46 54 68 57 65 81 81 90 107 40 55 67 31 46 64 36 51 70 
300 600 80 36 29 JJ 37 34 39 44 48 54 59 58 78 100 50 70 99 54 75 104 
300 600'80 32 34 39 47 42 47 56 58 64 74 53 74 84 39 60 77 40 62 78 
300 600 80 28 52 61 69 65 75 84 87 97 107 42 55 70 29 42 63 J4 47 69 
450 300 50 30 34 47 49 33 47 50 46 61 65 19 26 34 21 28 43 28 35 51 
450 300 50 27 37 50 57 39 52 60 55 69 78 23 31 27 19 27 29 24 32 34 
450 300 50 25 31 48 56 38 57 65 60 79 88 22 21 22 19 18 26 27 26 J4 
450 300 60 36 38 44 53 35 42 52 50 59 69 18 27 J4 16 25 39 24 33 47 
450 300 60 JJ 42 49 62 41 49 63 59 68 83 25 36 30 18 28 29 22 JJ J4 
450 300 60 30 39 51 64 44 56 71 68 81 96 25 27 27 1& 20 26 26 29 35 
450 300 70 42 48 56 59 47 56 59 61 70 74 22 30 39 16 24 40 24 32 49 
450 300 70 38 49 57 64 50 59 67 66 76 85 J4 43 40 22 31 35 27 36 40 
450 300 70 35 47 60 67 54 68 76 76 90 99 JJ 34 36 22 23 31 31 31 41 
450450 60 JJ 32 46 50 34 48 53 50 65 71 39 52 66 43 55 75 49 61 82 
4;0 450 60 30 41 55 63 45 60 69 63 79 89 37 51 52 35 48 56 38 51 60 
450 450 60 27 38 57 65 48 67 77 72 92 102 35 40 47 JJ 38 51 40 46 59 
450 450 70 38 38 45 55 37 46 56 55 65 76 38 54 66 38 53 72 44 59 79 
450 450 70 35 47 55 69 49 58 7J 70 79 95 39 55 55 JJ 49 55 36 52 59 
450 450 70 31 49 62 77 57 70 86 83 97 114 37 45 50 31 39 50 38 46 58 
450 450 80 44 44 53 57 46 56 60 62 72 78 41 55 70 37 50 72 43 57 79 
450 450 80 40 51 60 68 55 65 74 74 85 94 46 60 63 35 50 59 39 54 63 
4;0 450 80 36 55 69 77 65 79 89 89 104 114 42 48 56 32 38 53 40 46 61 
450 600 70 35 36 53 61 42 61 69 63 83 92 72 94 117 77 99 128 82 104 134 
450 600 70 Jl 47 65 77 56 75 88 79 99 113 58 81 92 57 79 97 59 82 99 
4;0 600 70 28 67 90 102 82 105 118 III 135 149 48 62 78 47 61 84 53 67 90 
450 600 SO 40 45 56 70 49 62 76 72 86 101 69 94 115 70 94 122 75 100 128 
450 600 80 36 57 69 88 64 77 96 90 104 124 58 83 ." 52 78 93 55 80 96 
450 600 80 32 84 100 119 96 114 IJJ 127 146 166 46 63 7~ 41 58 79 47 64 86 
450 600 90 45 49 62 69 56 69 78 76 91 100 70 93 118 67 90 121 73 96 127 
450 600 90 40 61 74 . 86 70 84 97 94 lOS 122 61 85 97 51 75 94 54 78 97 
450 600 90 36 89 106 119 103 122 135 132 152 166 47 63 80 38 54 78 45 61 85 
600 300 60 39 47 64 75 47 65 77 57 75 88 J4 43 53 38 47 64 44 53 70 
600 300 60 36 53 70 85 56 74 90 68 86 104 26 36 J4 24 34 39 27 37 42 
600 300 60 JJ 64 85 101 72 94 III 90 113 131 25 27 30 24 25 35 30 32 42 
600 300 70 45 47 58 75 45 57 75 57 69 88 28 40 49 28 40 55 J4 46 62 
600 300 70 42 54 65 87 55 66 89 69 81 105 24 37 JJ 18 31 J4 21 J4 38 
600 300 70 38 70 85 107 76 92 116 96 113 137 23 27 29 18 22 31 25 29 38 
600 300 80 52 58 69 81 58 71 83 68 81 94 35 45 57 31 41 59 37 48 67 
600 300 80 48 62 74 90 65 78 95 77 91 108 35 47 46 25 37 43 29 40 47 
600 300 80 44 SO 96 112 89 106 123 106 124 142 33 J7 41 24 27 38 32 35 46 
600 450 70 42 53 70 83 56 74 87 68 87 101 63 78 94 68 83 106 7J 88 III 
600 450 70 38 64 82 99 69 88 106 84 104 122 51 66 70 50 65 76 52 67 78 
600 450 70 35 80 102 120 91 114 132 111 135 154 47 54 63 47 54 69 52 60 75 
600 450 80 48 55 66 85 55 68 87 69 83 103 57 74 89 58 75 96 63 80 102 
600 450 80 44 68 80 103 71 84 108 88 101 126 47 65 68 42 60 69 44 63 72 
600 450 80 40 90 106 130 99 116 140 121 139 164 43 53 60 39 49 63 44 55 69 
600 450 90 54 61 74 86 64 78 91 76 91 105 64 80 97 61 77 101 66 82 107 
600 450 90 49 74 87 104 79 93 III 94 109 127 57 74 79 48 65 77 51 68 80 
600 450 90 45 98 115 132 109 127 145 129 148 167 51 60 70 43 52 69 50 58 75 
600 600 70 38 67 88 105 75 97 115 92 115 133 102 126 151 108 132 164 III 136 168 
600 600 70 35 78 100 121 89 112 IJJ lOS 132 155 77 102 115 77 102 121 78 103 123 
600 600 70 31 114 141 162 130 158 ISO 156 184 207 66 83 101 67 84 109 72 89 114 
600 600 80 44 74 89 112 SO 96 119 99 116 140 95 122 146 97 124 154 101 128 159 
600 600 80 40 87 103 130 95 112 140 117 135 163 74 101 113 70 98 116 71 99 117 
600 600 80 36 129 149 177 143 164 192 170 192 221 62 81 98 59 78 102 64 83 107 
600 600 90 49 80 97 113 89 106 123 106 124 142 102 128 154 101 126 159 105 131 164 
600 600 90 45 91 lOS 129 102 120 141 121 140 163 84 110 124 76 102 123 77 104 125 
600 600 90 40 137 158 179 153 175 197 178 201 224 70 88 107 63 81 107 68 86 113 
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TABLE F-4C. TOTAL I\C EHITII!:D ON 1lIE IIIlIOUIIIl APPROACH (G\IAHS) IN 15 MUIITl'ES FOR GEOHITRY 5*5 

INTERSECTION IfIIIOR STREET MAJOR STREET 

ENVIRONHENr LEFT nJRNS LEFT TURNS 
1DJ LEVEL MEDIUM LEVEL HIGH LEVEL 1DJ LEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCKS TR1JCKS TRUCKS TRUCKS TRUCKS TRUCKS 
1DJ MIlD HIGH 1DJ MIlD HIGH 1DJ MIlD HIGH 1DJ MIlD HIGH 1DJ MIlD KIGH 1DJ MIlD KIGH 

V-2 V-I CY GT U. UI LH ML 14M 1411 IlL 11K HII U. UI LH ML I4H 1411 IlL 11K HII 

300 300 50 27 43 45 43 31 35 33 28 33 32 16 19 27 13 16 31 18 21 37 
300 300 50 25 43 46 48 J4 38 41 J4 39 42 27 31 27 18 22 24 21 25 28 
300 300 50 22 20 28 30 17 25 29 23 32 36 26 22 23 19 14 22 25 20 29 
300 300 60 JJ 45 42 45 31 29 JJ 31 29 34 20 26 33 14 19 JJ 19 25 39 
300 300 60 30 44 41 49 JJ 31 40 35 J4 44 36 43 37 24 30 31 27 JJ 35 
300 300 60 27 27 29 37 21 24 JJ 29 32 42 35 33 JJ 23 21 28 30 28 35 
300 300 70 38 46 44 41 35 JJ 32 32 32 31 26 30 39 15 19 35 21 25 42 
300 300 70 35 42 40 42 JJ 32 35 JJ JJ 37 45 50 47 28 JJ 37 31 37 41 
300 300 70 31 26 28 30 22 26 29 28 32 36 43 40 42 27 24 33 J4 31 40 
300 450 50 25 36 40 39 27 32 31 27 JJ JJ 30 39 53 29 37 58 JJ 42 63 
300 450 50 22 38 42 45 31 36 40 J4 39 44 38 48 49 31 40 48 32 42 50 
300 450 50 20 20 28 32 19 28 JJ 27 37 42 36 37 43 29 30 43 34 35 49 
300 450 60 30 41 39 43 30 28 34 32 Jl 38 37 48 61 32 42 62 36 47 67 
300 450 60 27 43 41 50 J4 JJ 43 39 39 50 48 60 60 37 48 55 38 50 58 
300 450 60 24 28 31 40 25 29 39 35 40 51 46 49 55 35 39 50 40 44 57 
300 450 70 35 40 38 37 30 30 30 30 31 31 43 52 68 JJ 43 65 38 48 70 
300 450 70 31 38 37 40 32 32 36 J4 35 40 57 68 71 42 52 62 44 55 64 
300 450 70 28 24 28 31 23 28 32 31 37 42 54 56 64 39 41 56 45 47 62 
300 600 60 27 26 34 37 22 31 J4 27 37 41 51 69 92 50 68 98 54 71 102 
300 600 60 24 30 38 45 29 38 46 37 46 55 46 65 76 40 59 76 40 59 77 
300 600 60 21 34 46 53 38 51 59 51 65 74 37 47 63 31 41 64 35 46 69 
300 600 70 31 34 36 44 28 31 40 35 39 49 56 76 98 51 71 100 55 75 104 
300 600 70 28 39 41 54 35 38 52 45 49 64 54 76 85 44 65 81 44 66 82 
300 600 70 24 47 53 67 49 56 71 64 72 88 43 56 70 33 46 67 38 51 72 
300 600 80 36 31 J4 36 27 30 J4 32 36 40 59 78 102 50 69 100 54 73 105 
300 600 80 32 33 36 43 31 35 43 39 44 52 60 80 92 46 65 84 46 66 86 
300 600 80 28 42 50 57 47 55 63 60 69 78 47 58 76 JJ 45 69 38 50 74 
450 300 50 30 45 57 58 35 48 50 40 53 56 14 19 29 15 20 38 22 28 45 
450 300 50 27 45 57 63 38 51 57 45 59 66 24 30 28 20 26 30 23 30 35 
450 300 50 25 31 48 54 30 47 54 42 60 68 20 18 21 17 14 24 24 22 33 
450 300 60 36 51 56 64 39 45 53 46 53 62 19 26 36 17 24 40 24 32 48 
450 300 60 JJ 52 57 69 42 49 62 52 59 73 32 41 38 24 JJ 36 28 37 41 
450 300 60 30 41 52 64 37 49 62 52 64 78 29 30 32 22 23 31 30 31 40 
450 300 70 42 51 57 59 41 49 51 46 54 57 25 31 43 19 25 44 26 33 52 
450 300 70 38 48 55 61 41 49 56 48 57 65 43 50 49 31 38 44 35 43 49 
450 300 70 35 39 50 56 37 50 56 50 63 71 39 38 43 28 27 38 36 36 47 
450 450 60 33 40 53 55 33 46 50 40 54 58 35 45 62 38 48 71 44 54 78 
450 450 60 30 45 58 65 41 55 62 51 65 74 39 50 54 36 47 57 38 50 61 
450 450 60 27 35 52 60 36 54 62 51 70 79 J4 37 46 32 35 51 38 42 58 
450 450 70 38 47 54 63 38 45 55 47 56 66 40 53 68 39 52 74 45 58 80 
450 450 70 35 54 !tl 74 47 55 69 59 67 82 47 61 63 40 54 63 43 57 67 
450 450 70 31 48 60 73 47 59 74 65 78 93 42 48 55 36 42 56 43 49 63 
450 450 90 44 44 51 54 36 45 48 43 53 57 45 57 74 40 52 76 46 58 93 
450 450 80 40 47 55 62 43 52 59 52 62 71 55 68 73 44 57 69 48 61 73 
450 450 80 36 44 56 64 45 58 66 60 74 83 49 54 64 39 43 60 46 51 68 
450 600 70 35 40 57 63 38 55 63 50 69 77 65 85 110 69 89 121 73 94 126 
450 600 70 31 48 65 76 49 66 78 63 82 95 57 78 91 55 76 95 56 77 98 
450 600 70 28 61 82 93 67 89 101 87 110 123 44 56 75 42 55 80 48 61 86 
450 600 80 40 51 62 74 47 58 72 61 73 88 68 90 115 68 90 121 73 96 127 
450 600 80 36 61 72 89 59 71 89 76 89 108 62 86 97 56 80 98 58 82 101 
450 600 80 32 79 95 112 83 99 118 106 123 142 48 63 80 43 58 81 48 64 88 
450 600 90 45 45 57 !t3 43 55 63 55 68 76 71 92 119 67 88 122 72 94 128 
450 600 90 40 54 66 77 54 67 79 69 83 95 67 89 104 57 80 100 60 82 103 
450 !tOO 90 36 74 91 102 80 97 109 100 119 131 51 65 85 42 56 82 48 62 89 
600 300 60 39 58 73 83 49 66 77 50 67 79 25 33 46 29 36 56 34 42 62 
600 300 60 36 60 76 91 55 71 87 58 75 92 24 32 32 21 29 37 24 32 40 
600 300 60 JJ 64 84 99 63 84 100 72 94 111 20 20 26 18 18 31 25 25 38 
600 300 70 45 60 69 85 49 59 77 52 63 81 26 36 47 25 35 53 31 41 60 
600 300 70 42 64 73 94 56 66 88 61 72 95 27 38 37 21 32 38 24 35 41 
!tOO 300 70 38 72 86 107 69 84 106 80 96 119 24 27 31 19 21 32 25 28 39 
600 300 80 52 60 70 81 52 63 74 52 65 76 J4 43 57 30 39 59 36 45 66 
600 300 80 48 61 72 87 56 67 83 59 71 88 41 50 52 31 40 48 34 43 52 
600 300 80 44 71 87 102 71 87 103 80 97 114 37 38 45 27 29 42 34 36 50 
600 450 70 42 60 77 ~8 54 72 84 58 76 89 56 68 87 60 73 98 65 78 103 
600 450 70 38 68 85 101 65 83 100 71 90 107 49 62 69 47 61 74 49 63 76 
600 450 70 35 77 98 114 79 101 118 90 113 131 42 48 59 42 47 65 47 53 71 
600 450 SO 48 64 74 92 56 67 86 61 74 93 55 70 88 56 71 95 60 76 100 
600 450 80 44 74 85 107 69 80 103 77 89 113 51 67 72 46 62 73 48 64 76 
600 450 SO 40 98 104 126 89 105 128 102 119 143 44 53 63 40 48 65 45 54 71 
600 450 90 54 60 72 83 55 67 79 58 71 84 64 78 98 61 75 101 66 80 107 
600 450 90 49 70 82 97 67 79 96 72 86 103 63 78 86 54 69 93 56 71 86 
600 450 90 45 86 102 118 88 105 122 100 118 135 55 62 75 47 54 73 53 60 79 
600 600 70 38 71 91 107 70 92 lOS 79 101 118 91 113 141 96 119 153 100 122 157 
600 600 70 35 79 100 120 81 103 124 92 115 136 72 95 110 71 95 117 72 95 118 
600600 70 31 lOS 133 153 115 141 162 132 159 ISO 59 74 94 59 74 101 64 79 106 
600 600 80 44 80 94 116 77 92 115 87 104 127 90 115 142 92 117 150 96 121 154 
600 600 80 40 90 105 131 90 105 132 103 119 147 75 101 115 71 96 117 71 97 118 
600 600 80 36 125 144 170 130 150 177 148 169 197 61 78 98 57 75 101 62 80 106 
600 1;00 90 49 76 92 107 76 92 lOS 84 101 118 100 123 152 98 121 157 102 125 161 
600 600 90 45 84 100 119 86 103 123 97 114 136 87 III 128 79 IOJ 126 80 104 128 
600 600 90 40 122 142 162 129 150 17: 146 168 139 71 87 109 63 80 108 68 85 113 
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TABLE F-4D. TOTAL !lC EHITl'ED ON TIlE IKBOUNIJ APPRDACII (GRAMS) IN 15 MIIII1l'ES FOR GEOHEI'RY 6*4 

INTERSECTION MINOR STREET 1oIAJ0R STREET 

ENVIRONMENT LEFT 1'IlRNS LEFT TURNS 
1m LEVEL KEDIUM LEVEL !lICH LEVEL 1m LEVEL MEDIUM LEVEL !lICH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
1m KED !lICH 1m MED !lICH 1m HED !lICH 1m MED !lICH 1m KED !lICH 1m MED !lIGH 

V-2 V-I CY GT LL UI LII HI. MIl MIl KL HH JIH LL UI LII HI. MIl MIl KL HH JIH 

300 300 50 27 34 41 43 24 33 35 26 36 40 23 33 46 26 37 56 38 48 68 
300 300 50 25 36 44 51 29 38 45 34 44 52 23 35 35 21 32 39 30 41 48 
300 300 50 22 22 34 41 20 34 41 31 45 53 23 26 31 21 24 36 33 37 49 
300 300 60 33 33 35 42 21 24 32 26 29 39 27 40 51 26 39 57 38 51 69 
300 300 60 30 34 36 49 25 28 41 32 36 50 32 46 45 26 40 45 35 49 54 
300 300 60 27 25 32 44 21 29 42 34 42 57 31 36 40 25 31 41 38 44 54 
300 300 70 38 41 44 46 32 35 38 34 39 42 31 43 57 27 38 59 39 51 72 
300 300 70 35 39 43 49 32 37 44 37 42 50 40 53 54 30 42 50 39 52 60 
300 300 70 31 31 39 45 29 38 45 40 49 58 38 42 49 29 33 46 41 46 59 
300 450 50 25 31 40 43 24 34 38 29 40 45 49 65 83 53 69 94 64 80 105 
300 450 50 22 35 44 52 30 41 49 38 49 58 46 63 69 45 62 74 52 69 82 
300 450 50 20 25 39 47 26 41 49 39 55 64 43 52 63 43 51 68 54 63 80 
300 450 60 30 33 36 45 23 27 37 31 35 46 55 73 90 56 74 97 66 85 109 
300 450 60 27 37 40 54 30 34 49 40 45 60 55 75 79 50 70 80 58 78 89 
300 450 60 24 30 38 52 29 38 52 44 54 69 53 64 73 48 59 75 60 71 87 
300 450 70 35 39 43 46 31 36 40 36 42 47 60 77 96 57 74 99 68 85 111 
300 450 70 31 39 44 51 35 40 48 42 49 57 64 82 89 55 73 86 63 81 95 
300 450 70 28 33 42 50 34 44 53 48 58 67 60 70 82 52 61 80 64 74 92 
300 600 60 27 26 38 45 24 37 45 34 48 57 78 103 130 83 108 142 93 118 152 
300 600 60 24 32 45 56 32 46 59 45 60 73 63 89 104 63 89 110 69 95 117 
300 600 60 21 43 61 72 49 68 80 67 87 100 53 71 91 53 71 98 63 82 109 
300 600 70 31 30 37 50 26 34 47 38 47 61 82 110 136 84 111 144 93 121 154 
300 600 70 28 37 44 62 36 44 62 50 59 79 70 99 112 66 94 114 72 101 122 
300 600 70 24 53 65 83 57 70 88 77 91 110 58 79 97 55 75 100 65 86 112 
300 600 80 36 34 42 49 32 41 48 42 52 60 84 111 139 82 108 144 92 119 154 
300 600 80 32 38 46 58 39 48 60 51 61 74 75 102 118 67 94 117 74 101 124 
300 600 80 28 56 69 80 62 75 88 80 95 108 61 81 102 54 73 101 65 84 112 
450 300 50 30 42 59 64 34 52 58 44 62 70 27 39 54 35 47 68 48 60 82 
450 300 50 27 44 61 71 39 57 (,8 51 70 82 26 40 42 28 42 51 38 52 61 
450 300 50 25 38 60 70 39 61 72 56 80 92 22 28 35 25 30 44 39 44 59 
450 300 60 36 44 55 67 34 46 59 46 59 72 31 46 60 35 50 70 48 64 84 
450 300 60 33 47 58 75 40 52 69 55 67 85 34 50 51 32 48 56 42 59 67 
450 300 60 30 45 60 77 43 59 77 63 80 99 31 39 45 30 38 50 44 52 55 
450 300 70 42 52 63 69 44 56 63 54 67 74 36 50 66 37 50 73 50 64 87 
450 300 70 38 51 63 74 46 59 70 58 72 84 44 59 62 38 53 63 49 64 74 
450 300 70 35 50 66 77 50 68 79 68 86 98 40 47 55 35 42 57 50 56 72 
450 450 60 33 41 59 66 36 54 62 48 67 76 59 77 98 68 86 113 80 99 126 
450 450 60 30 49 67 78 46 65 77 61 81 94 52 72 79 56 75 89 65 84 99 
450 450 60 27 46 69 80 49 72 85 69 94 107 48 59 72 52 63 82 64 76 95 
450 450 70 38 45 57 70 38 50 64 52 65 80 64 84 103 69 90 115 81 102 128 
450 450 70 35 54 66 83 49 62 80 66 80 99 60 82 B8 59 81 94 68 90 104 
450 450 70 31 56 73 90 57 74 93 79 98 117 55 68 80 55 68 86 68 82 100 
450 450 80 44 48 61 68 43 57 54 55 70 78 68 87 109 69 88 116 82 101 130 
450 450 80 40 54 68 79 52 66 78 67 81 94 68 88 97 53 83 99 73 93 109 
450 450 80 36 59 76 88 62 80 93 82 101 115 61 73 B8 57 59 90 71 83 104 
450 600 70 35 45 67 78 45 68 79 62 86 98 97 125 155 lOS 135 171 118 146 183 
450 500 70 31 55 77 93 58 81 97 78 102 118 79 107 125 83 112 135 91 120 144 
450 600 70 28 76 102 118 84 III 128 109 138 155 66 86 108 71 91 120 82 103 132 
450 500 80 40 53 69 85 50 67 85 70 87 106 100 130 158 106 136 171 117 148 183 
450 600 80 36 65 81 102 65 82 104 87 105 128 84 115 131 84 115 137 92 124 146 
450 600 80 32 91 112 133 97 118 141 125 147 170 69 92 113 70 93 120 82 105 133 
450 600 90 45 54 71 81 54 71 83 71 90 102 102 131 162 105 133 171 116 145 183 
450 600 90 40 65 82 97 67 85 101 87 106 123 B8 118 136 84 114 139 93 123 148 
450 600 90 36 93 115 130 101 124 140 126 150 167 72 93 117 69 90 120 81 103 133 
600 300 60 39 46 66 81 39 61 76 45 67 83 49 64 81 59 74 98 71 86 110 
600 300 60 36 51 72 91 47 69 88 55 78 98 37 53 58 41 57 68 50 66 77 
600 300 60 33 62 87 106 63 90 110 77 104 125 33 41 51 38 45 62 50 58 75 
600 300 70 45 44 59 80 36 51 73 44 60 82 49 67 82 55 72 94 67 85 107 
600 300 70 42 50 65 90 44 60 86 55 72 98 40 59 62 40 59 68 49 68 78 
600 300 70 38 67 86 111 66 86 113 82 103 130 37 47 55 37 48 63 50 61 76 
600 300 80 52 52 67 82 45 62 77 51 69 85 57 73 92 59 75 100 71 88 113 
600 300 80 48 55 71 90 52 69 88 60 78 98 53 70 76 49 66 78 58 76 88 
600 300 80 44 73 94 113 75 97 117 89 111 132 49 58 69 45 54 72 59 68 85 
600 450 70 42 52 74 89 48 71 87 57 80 97 91 112 134 102 122 151 112 133 163 
600 450 70 38 63 85 105 61 84 105 72 96 118 74 95 105 79 100 117 86 108 125 
600 450 70 35 79 105 126 83 110 132 100 128 150 67 80 96 73 86 108 84 98 120 
600 450 80 48 53 68 90 47 63 86 57 75 98 90 113 134 97 120 147 lOS 131 159 
600 450 80 44 65 81 107 62 79 106 75 92 120 75 99 108 76 100 116 84 109 124 
600 450 80 40 87 lOS 134 89 III 138 108 130 158 68 84 98 70 86 106 82 98 119 
600 450 90 54 56 73 89 52 70 86 61 79 96 98 120 144 101 123 153 112 134 165 
600 450 90 49 68 85 105 67 85 105 78 96 118 87 110 121 84 107 125 92 115 133 
600 450 90 45 92 114 134 96 119 140 113 136 158 79 93 110 77 91 114 89 103 127 
600 600 70 38 67 93 112 68 95 115 82 109 130 134 164 196 146 176 215 156 186 225 
600 600 70 35 78 104 128 82 108 133 98 125 151 105 136 155 III 142 168 117 148 175 
600 600 70 31 114 144 169 123 155 180 145 177 203 92 115 139 99 121 152 109 132 163 
600 600 80 44 73 92 118 72 92 119 87 109 136 133 166 196 141 174 211 151 184 221 
600 600 80 40 85 105 135 87 lOS 139 105 127 158 108 141 159 110 143 168 116 150 175 
600 600 80 36 128 152 182 135 160 191 158 184 217 93 118 142 96 121 151 107 132 162 
600 600 90 49 76 97 117 78 99 119 91 113 135 142 173 206 146 177 217 156 188 228 
600 600 90 45 86 107 131 90 112 137 106 129 154 119 151 172 117 149 176 124 156 184 
600 600 90 40 132 157 182 141 168 193 163 190 216 103 126 152 101 125 158 112 136 169 
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TABLE F-4E. TOTAL HC EHIITED ON !lIE INBOUND APPROACH (GRAMS) IN 15 MllWrES FOR GEOMETRY 7*4 

IIfl'ERSECTlON MINOR STREET HlJOR STREET 

ENVIRONMENT LEFT TURNS LEFT TURNS 
1m LEVEL MEDIlJH LEVEL HIGH LEVEL 1m LEVEL MEDIlJH LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TROCKS TRUCKS 
1m !!ED HIGH 1m !!ED HIGH 1m lIED HIGH 1m !!ED HIGH 1m MED HIGH 1m lIED HIGH 

V-2 V-I CY GT U. LM LH HI. MH HR KL HH HI! U. LM LH HI. MH HR KL tIM HI! 

300 300 50 27 29 36 37 20 27 29 22 30 33 39 45 57 37 43 61 43 49 67 
300 300 50 25 10 37 42 23 31 37 28 36 43 43 50 49 35 41 47 38 44 51 
300 300 50 22 18 30 35 16 29 35 27 40 47 43 41 46 36 34 45 42 40 52 
300 300 60 33 34 35 42 23 24 32 27 30 38 38 47 57 32 40 57 38 47 64 
300 300 60 30 34 35 46 25 27 39 32 35 47 47 56 54 35 44 48 38 47 52 
300 300 60 27 27 33 44 24 30 42 36 43 57 46 47 50 35 36 45 42 43 53 
300 300 70 38 45 47 48 36 38 40 38 42 44 42 49 62 32 39 59 39 45 66 
300 300 70 35 42 44 49 34 37 43 39 43 50 54 62 62 38 46 53 41 49 57 
300 300 70 31 36 42 48 34 41 48 45 53 60 53 52 58 37 37 49 45 44 57 
300 450 50 25 26 34 36 19 28 30 24 34 37 58 69 86 56 67 91 61 72 97 
300 450 50 22 28 36 42 23 32 39 31 40 48 58 70 75 51 63 74 52 65 77 
300 450 50 20 21 n 40 21 35 42 35 49 57 56 59 70 49 53 70 55 59 76 
300 450 60 30 34 35 43 24 27 36 31 35 44 59 73 89 54 67 90 59 73 96 
300 450 60 27 36 38 50 29 32 45 39 43 57 62 77 80 51 66 76 53 68 78 
300 450 60 24 32 38 51 31 38 52 46 54 68 60 67 75 50 56 72 56 62 78 
300 450 70 35 42 45 47 35 39 41 40 44 48 63 75 94 54 66 91 59 72 97 
300450 70 31 41 44 50 36 40 47 43 48 56 70 83 89 55 68 81 57 71 84 
300 450 70 28 37 45 52 38 47 54 51 61 69 67 72 83 53 57 75 59 64 82 
300 600 60 27 20 31 37 17 30 37 27 41 48 82 102 129 82 102 135 85 106 140 
300 600 60 24 24 36 46 24 37 48 37 51 63 70 91 106 64 85 106 65 86 107 
300 600 60 21 38 54 65 44 61 72 62 80 92 61 74 93 55 68 94 60 73 99 
300 600 70 31 30 36 48 26 32 45 38 45 59 81 104 130 77 100 132 81 104 137 
300 600 70 28 35 41 58 33 40 57 48 56 74 72 96 109 62 86 106 63 87 107 
300 600 70 24 54 64 81 58 69 86 78 90 108 61 77 95 52 68 92 57 73 98 
300 600 80 36 36 43 49 34 42 48 44 53 60 83 105 133 75 96 131 79 101 136 
300 600 30 32 38 46 56 39 47 58 52 60 72 76 99 114 62 85 107 64 86 109 
300 600 80 28 59 70 81 65 77 89 83 96 108 64 78 99 51 65 92 56 70 98 
450 300 50 30 38 53 58 30 46 52 40 57 63 38 46 60 41 48 69 48 56 77 
450 300 50 27 38 54 63 33 49 59 45 62 73 41 50 51 37 46 54 41 50 59 
450 300 50 25 35 55 65 35 56 66 53 75 86 38 38 45 35 35 48 43 43 57 
450 300 60 36 46 56 67 36 47 58 48 59 72 38 48 61 36 47 66 44 54 74 
450 300 60 33 47 57 72 40 51 67 54 66 83 44 55 55 36 47 54 41 52 59 
450 300 60 30 48 62 77 46 61 77 66 82 99 42 45 50 35 38 50 43 46 59 
450 300 70 42 56 67 71 48 60 65 58 70 76 43 52 67 37 46 68 45 54 76 
450 300 70 38 54 65 74 48 60 70 61 73 84 53 63 66 41 51 61 46 56 66 
450 300 70 35 55 70 79 55 71 81 73 90 101 50 52 60 39 41 55 48 50 65 
450 450 60 33 36 53 58 31 48 55 43 61 69 63 77 96 66 80 106 72 86 113 
450 450 60 30 42 59 69 39 57 68 54 72 84 59 74 81 57 71 85 60 74 88 
450 450 60 27 42 63 74 45 67 78 65 88 100 55 61 74 53 59 78 60 67 86 
450 450 70 38 46 57 69 39 50 63 53 65 79 63 79 97 62 78 103 68 85 llO 
450 450 70 15 53 64 80 48 60 77 65 77 95 62 79 85 55 72 85 59 76 89 
450 450 70 31 58 73 90 59 75 92 81 98 116 57 66 77 52 60 78 59 68 36 
450 450 90 44 52 '>4 69 47 59 66 59 72 79 66 81 102 61 76 103 68 33 111 
450 450 80 40 56 68 78 53 66 77 68 82 93 69 84 93 58 74 89 62 78 93 
450 450 80 36 63 79 90 66 83 94 86 104 116 63 70 84 53 61 81 61 68 89 
450 600 70 35 40 60 70 39 61 71 56 79 90 97 120 149 101 124 160 106 129 165 
450 600 70 31 48 ~9 83 50 72 87 70 92 108 81 105 121 80 103 126 82 106 129 
450 600 70 28 71 96 111 79 105 120 104 131 147 69 84 106 68 83 112 74 89 118 
450 600 80 40 53 68 83 51 66 83 70 86 104 94 120 147 95 120 154 100 126 160 
450 600 80 36 63 78 98 63 79 100 85 102 124 81 107 123 76 102 124 78 104 127 
450 600 80 32 92 112 132 98 118 119 125 146 169 67 85 106 63 80 107 69 87 114 
450 600 90 45 57 72 82 56 73 83 74 91 102 96 120 150 93 116 153 98 122 160 
450 600 90 40 66 82 96 68 85 100 88 106 121 85 110 127 75 100 124 78 103 128 
450 600 90 36 96 117 131 104 126 141 130 152 168 69 36 109 60 77 107 67 84 114 
600 300 60 39 47 66 79 40 61 75 46 67 82 54 64 80 58 68 91 63 74 97 
600 100 60 36 50 69 87 46 66 85 54 76 95 44 55 59 42 53 64 45 56 67 
600 300 60 33 63 88 106 65 90 109 79 105 125 41 44 53 40 43 58 47 50 66 
600 300 70 45 52 ~5 84 43 57 77 51 66 87 48 61 76 48 61 83 55 68 90 
600 300 70 42 56 69 93 49 64 89 60 75 101 43 56 59 37 50 59 40 54 63 
600 300 70 33 74 92 117 74 93 118 90 llO 136 40 45 53 35 40 54 42 47 62 
600 300 80 52 61 76 89 55 70 84 61 77 92 56 67 85 52 63 87 58 70 94 
600 300 80 48 63 78 95 59 75 93 67 84 103 54 67 72 45 57 69 48 61 73 
600 300 80 44 84 103 121 85 105 124 99 120 140 51 55 65 42 46 63 49 53 71 
600 450 70 42 52 73 87 49 70 85 57 79 95 87 103 125 92 108 137 97 113 142 
600 450 70 38 61 82 101 60 81 101 70 93 113 73 90 99 72 88 105 . 74 91 107 
600 450 70 35 80 105 124 84 110 130 100 127 148 67 75 90 67 75 96 72 81 103 
600 450 80 48 59 74 94 53 68 90 63 79 102 81 100 120 82 101 128 87 106 134 
600 450 80 44 69 84 109 66 81 107 79 95 122 70 89 97 65 84 99 67 86 102 
600 450 80 40 94 114 139 96 116 143 115 136 163 64 75 88 60 70 90 65 77 97 
600 450 90 54 65 81 95 61 77 93 69 87 103 89 106 129 86 103 133 91 109 139 
600 450 90 49 75 91 109 73 90 llO 84 102 122 80 98 109 72 89 107 74 92 110 
600 450 90 45 101 122 141 105 127 147 122 144 165 73 83 99 65 75 97 71 81 104 
600 600 70 38 67 91 109 68 93 lI2 81 107 127 126 151 183 132 157 195 136 161 200 
600 600 70 35 75 100 123 79 104 128 95 121 146 100 126 145 100 126 151 101 127 153 
600 600 70 31 114 143 167 123 153 177 145 176 201 87 105 129 88 106 137 93 111 142 
600 600 80 44 78 97 121 77 96 122 93 113 139 120 148 178 123 150 187 127 154 191 
600 600 80 40 88 107 136 90 110 139 108 129 159 97 126 144 94 122 146 95 123 148 
600 600 80 36 134 157 186 141 165 195 164 189 220 84 104 127 81 101 130 86 106 136 
600 600 90 49 34 104 122 85 106 125 99 120 140 128 155 187 127 153 192 131 157 197 
600 600 90 45 92 112 135 96 116 140 112 133 158 108 135 155 100 127 154 102 129 156 
600 600 90 40 140 165 188 150 175 199 171 197 222 92 111 137 85 104 136 91 110 142 
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TABlE F-4F. 10TAL He EHITl'ED ON nm INBOUND APPROACH (GRAMS) III 15 HINUTES FOR Gl!OMIITRY 7*5 

llITERSECTlOli HDDl S'l'REET KAJaR STREET 

EllVIROIIHENT lEFT 'l'\JRIIS LEFl' 'l'\JRIIS 
~ lEVEL lIEDIUK lEVEL HIGH lEVEL ~ lEVEL MEDIUK lEVEL HIGH LEVEL 

nux:tCS nux:tCS nux:tCS TRUCKS TRUCKS TRUCKS 
~ HED HIGH ~ lIED HIGH ~ lIED HIGH ~ lIED HIGH ~ lIED HIGH ~ lIED HIGH 

V-2 V-1 CY GT LL LK LH HI. )It !III IlL HH HH LL LK Ul HI. )It !III IlL HH IIH 

300 300 50 27 46 52 52 28 34 35 22 29 30 35 38 53 32 35 56 37 41 62 
300 300 50 25 44 50 54 28 35 40 24 32 38 44 49 50 35 40 48 38 43 51 
300 300 50 22 24 35 39 14 25 30 16 28 34 42 38 45 34 30 44 40 37 51 
300 300 60 33 53 53 59 33 33 40 29 30 37 40 46 59 33 39 59 39 45 65 
300 300 60 30 50 50 60 32 33 44 30 32 44 54 61 62 41 49 56 44 52 59 
300 300 60 27 36 40 50 23 28 40 27 33 45 51 50 56 39 38 50 46 45 57 
300 300 70 38 54 55 54 36 37 37 29 32 33 46 51 66 35 40 62 41 46 69 
300 300 70 35 47 48 52 31 33 38 28 30 36 63 69 72 47 52 62 50 56 66 
300 300 70 31 34 39 43 23 30 35 25 32 38 59 57 65 44 41 56 51 48 64 
300 450 50 25 40 47 48 24 32 33 20 29 31 53 62 82 52 61 87 56 65 92 
300 450 50 22 39 46 51 25 33 39 24 33 39 59 70 77 52 62 76 53 64 78 
300 450 50 20 24 35 41 16 28 34 20 33 40 55 57 69 48 50 69 53 55 75 
300 450 60 30 49 50 57 31 33 40 30 32 40 60 72 91 55 67 92 60 72 97 
300 450 60 27 49 50 61 33 35 47 34 37 50 70 83 89 58 71 84 60 7) 86 
300 450 60 24 37 42 54 27 33 46 33 41 54 66 70 81 55 59 77 60 65 83 
300 450 70 35 47 49 50 31 34 35 28 31 33 67 77 98 57 68 95 62 7) 101 
300 450 70 31 43 45 50 30 33 38 28 32 39 79 91 100 64 76 91 66 78 93 
300 450 70 28 32 39 44 24 32 38 29 37 44 74 77 91 60 63 83 65 69 89 
300 600 60 27 30 41 45 19 31 36 21 33 39 75 93 122 74 93 128 77 96 132 
300 600 60 24 31 42 51 23 35 45 27 40 50 68 88 105 62 81 105 62 82 106 
300 600 60 21 37 53 62 35 51 61 44 61 72 57 68 90 51 62 91 55 67 96 
300 600 70 31 43 47 58 30 35 47 33 39 52 80 101 129 76 97 131 79 101 135 
300 600 70 28 45 50 65 34 40 56 40 47 64 77 99 114 66 89 110 67 89 112 
300 600 70 24 56 65 80 51 61 77 62 7) 90 64 78 98 54 68 95 58 72 100 
300 600 80 36 39 44 49 28 34 39 29 36 42 84 104 134 75 95 132 19 99 137 
300 600 80 32 38 44 53 29 36 46 33 41 52 83 104 122 69 89 114 70 91 116 
300 600 80 28 50 61 70 48 59 69 57 69 80 68 81 104 55 67 97 59 72 102 
450 300 50 30 50 64 68 33 48 53 34 50 55 33 39 55 35 41 64 41 48 71 
450 300 50 27 47 62 69 33 48 57 36 53 62 41 48 52 37 44 55 41 48 59 
450 300 50 25 36 55 63 28 48 57 37 57 67 35 34 44 32 31 47 40 39 55 
450 300 60 36 60 69 78 41 51 61 45 55 66 38 47 62 36 45 67 43 52 74 
450 300 60 33 58 67 81 42 52 66 48 58 74 50 60 62 42 51 61 46 56 66 
450 300 60 30 51 64 78 40 54 69 51 66 82 46 47 55 38 40 54 46 48 63 
450 300 70 42 60 69 72 43 53 57 44 55 60 45 52 70 39 46 71 47 54 79 
450 300 70 38 54 64 72 40 51 59 44 55 65 61 69 75 49 57 69 54 62 75 
450 300 70 35 48 62 70 39 54 63 48 64 74 56 56 66 45 45 62 53 53 71 
450 450 60 33 45 60 65 31 47 52 34 51 57 58 70 92 61 72 101 67 78 lOS 
450 450 60 30 48 63 72 36 53 62 42 59 70 60 72 82 57 69 86 60 72 89 
450 450 60 27 40 60 70 34 55 65 46 67 78 54 58 7) 52 56 77 58 62 84 
450 450 70 38 57 66 77 41 51 62 46 57 70 64 78 99 63 77 104 69 83 111 
450 450 70 35 60 70 85 47 57 7) 55 66 83 69 84 92 62 77 92 65 80 95 
450 450 70 31 58 72 88 50 65 81 63 79 96 62 69 82 56 63 83 63 70 90 
450 450 so 44 52 63 67 38 50 55 42 54 60 69 82 105 64 77 107 71 84 114 
450 450 80 40 53 64 7) 42 54 63 48 60 71 78 92 103 67 81 98 70 84 102 
450 450 80 36 53 68 77 47 63 7) 58 75 86 70 75 91 60 65 88 67 73 96 
450 600 70 35 45 64 7) 36 56 66 45 66 76 89 110 141 93 114 152 98 119 157 
450 600 70 31 50 70 83 44 64 78 55 76 91 79 101 120 77 99 124 79 101 127 
450 600 70 28 66 90 103 65 90 104 81 107 122 64 78 102 63 77 107 68 82 113 
450 600 80 40 61 74 89 49 64 79 60 75 91 92 116 146 92 116 153 97 121 158 
450 600 80 36 68 81 100 59 74 93 72 88 108 85 110 127 79 104 128 81 106 131 
450 600 80 32 89 107 126 86 105 125 105 125 146 69 85 108 64 so 109 70 86 116 
450 600 90 45 54 68 77 45 60 69 53 69 79 96 118 151 92 114 154 98 120 160 
450 600 90 40 60 75 87 53 69 83 64 81 95 91 114 134 81 104 131 83 107 134 
450 600 90 36 83 102 115 82 102 116 99 120 134 73 88 113 64 79 111 70 85 117 
600 300 60 39 59 77 89 43 62 75 40 60 74 45 53 72 48 56 82 54 62 88 
600 300 60 36 58 77 94 46 65 83 45 66 84 41 50 57 39 48 61 41 51 64 
600 300 60 33 64 87 104 57 81 99 62 87 106 36 37 48 34 35 53 40 42 60 
600 300 70 45 65 77 96 48 61 so 47 61 81 46 57 74 45 56 80 51 62 87 
600 300 70 42 66 79 101 51 65 88 53 67 92 45 57 62 39 51 63 42 54 66 
600 300 70 38 77 94 117 68 86 110 75 94 119 41 44 54 35 39 55 42 45 63 
600 300 80 52 65 78 90 50 64 77 46 61 75 55 64 85 51 60 87 57 67 94 
600 300 80 48 63 77 93 51 65 83 50 66 84 60 70 78 49 60 74 53 63 78 
600 300 80 44 76 94 111 69 88 106 74 94 113 54 56 69 44 46 66 51 54 73 
600450 70 42 61 so 94 48 68 83 48 69 84 79 93 117 84 97 129 88 102 134 
600 450 70 38 66 86 104 56 77 95 58 80 99 70 85 97 69 84 102 70 85 104 
600 450 70 35 78 102 120 7) 98 117 81 106 126 62 69 86 62 68 92 67 74 98 
600 450 80 48 69 83 102 55 69 89 56 71 92 79 96 119 80 96 126 84 101 131 
600 450 so 44 77 90 114 65 79 104 69 84 110 73 91 101 68 85 103 70 87 105 
600 450 80 40 94 112 136 87 106 131 97 117 143 65 74 90 60 70 92 66 75 98 
600 450 90 54 65 79 93 52 68 82 52 68 83 89 104 130 86 101 133 91 106 139 
600 450 90 49 72 86 104 62 77 96 64 80 99 86 102 115 77 93 113 79 95 116 
600 450 90 45 91 110 128 86 106 125 94 115 134 76 84 103 68 76 101 74 82 107 
600 600 70 38 72 95 112 64 88 106 69 94 113 115 138 172 121 144 184 124 147 188 
600 600 70 35 77 101 123 72 97 119 80 105 128 94 118 140 94 118 146 94 119 147 
600 600 70 31 109 137 159 109 138 161 122 152 175 80 96 122 80 96 129 84 100 134 
600 600 so 44 85 103 126 76 94 118 82 101 126 115 141 174 117 143 182 121 147 186 
600 600 so 40 93 110 138 86 104 133 95 114 144 98 125 145 94 121 147 95 122 149 
600 600 so 36 130 152 180 128 151 1SO 143 167 197 82 101 126 79 97 129 83 102 134 
600 600 90 49 81 99 117 7) 93 111 78 98 117 125 150 185 123 148 189 127 152 194 
600 600 90 45 86 105 126 81 100 123 88 108 132 111 136 159 103 128 157 104 129 159 
600 600 90 40 127 150 172 127 151 174 140 165 188 93 110 138 86 103 137 90 108 142 
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TABL! F-.4G. TOl'AL lie !!MITrED ON nE I!IIlOOND APPROACH (GIW1S) IN 15 MlNIlTES FOR GEOHE:rRY 6*6 

IIITERSECTIOII KINO\l S'I.'REET MAJOR S'I.'REET 

ENY1ROt1MENT I.EFT TIlIllIS I.EFT TURNS 
lJJW LEVEL MEDIIIM LEVEL HIGH LEVEL lJJW LEVEL MEDIIIM LEVEL HIGH LEVEL 

mUCKS mUCKS mUCKS 1'ROOCS TRllCKS TRUCKS 
lJJW lIED HIGH lJJW lIED IIIGH lJJW lIED HIGH lJJW MED HIGH lJJW MED HIGH lJJW MED HIGH 

V-2 V-I CY GT LL LM LH IlL MH MH HL 11M lIII LL LM LH IlL MH MH HL IlK lIII 

JOO 300 50 27 45 60 60 48 63 64 38 54 56 21 33 43 24 37 53 36 49 65 
300 300 50 25 51 65 70 56 71 77 49 65 72 23 37 34 21 34 38 29 43 47 
300 300 50 22 34 53 58 44 64 70 43 63 70 24 30 32 23 28 37 35 40 50 
300 300 60 33 40 48 54 40 49 56 33 43 51 25 40 49 25 40 55 37 52 67 
300 300 60 30 44 53 64 47 56 68 42 53 65 33 49 45 26 42 45 35 51 54 
300 300 60 27 32 45 56 40 54 66 41 56 69 33 41 42 27 35 43 40 48 56 
300 300 70 38 49 58 59 51 62 63 42 53 55 30 44 55 26 40 57 38 52 70 
300 300 70 35 50 60 65 55 66 71 48 60 66 41 56 54 31 45 50 40 55 60 
300 300 70 31 39 53 58 49 64 70 48 64 70 41 47 51 31 38 48 44 51 61 
300 450 50 25 43 59 60 48 64 67 41 58 61 48 66 81 53 71 92 63 81 104 
300 450 50 22 50 65 71 57 73 80 53 10 18 47 66 69 46 65 74 54 73 82 
300 450 50 20 31 51 63 50 11 78 51 13 81 46 57 65 46 56 71 57 68 83 
300 450 60 30 40 49 57 42 53 61 38 49 58 55 76 89 55 76 96 66 87 108 
300 450 60 27 47 57 69 52 63 76 50 62 15 57 79 80 52 73 81 60 82 90 
300 450 60 24 38 52 64 48 63 76 52 68 82 56 70 76 52 65 78 63 77 90 
300 450 70 35 47 51 58 51 63 65 45 51 60 60 80 96 57 76 99 68 88 III 
300 450 10 31 50 61 67 58 69 76 53 66 73 66 87 90 57 77 88 65 86 96 
300 450 70 28 41 51 63 54 10 11 56 13 80 64 76 85 56 68 83 68 80 96 
300 600 60 21 31 51 62 41 61 74 46 67 14 75 103 127 81 108 139 90 118 149 
300 600 60 24 47 66 16 59 79 90 60 81 93 62 91 103 62 90 109 68 97 116 
300 600 60 21 55 79 89 73 98 109 19 105 117 54 74 91 54 74 98 64 85 109 
300 600 70 31 37 50 62 45 59 71 45 60 14 80 llO 133 82 112 141 91 122 152 
300 600 70 28 41 61 77 51 12 89 61 76 93 10 101 III 65 96 114 12 103 121 
300 600 10 24 60 78 95 76 95 112 85 104 122 60 83 98 56 79 101 67 90 113 
300 600 80 36 42 56 61 52 67 13 50 66 73 83 112 137 31 109 142 91 120 152 
300 600 80 32 49 64 73 61 77 87 62 79 90 75 105 118 67 97 116 74 104 124 
300 600 80 28 64 83 93 82 102 113 88 109 121 64 85 103 56 78 103 67 89 114 
450 300 50 30 58 81 66 63 66 91 60 85 91 23 38 50 31 46 64 44 59 78 
450 300 50 27 63 87 95 70 94 104 71 96 106 24 40 39 26 42 48 36 52 59 
450 300 50 25 55 83 92 67 96 105 73 102 113 22 30 34 25 32 43 39 46 58 
450 300 60 36 56 73 83 58 76 87 58 77 89 28 45 56 32 49 66 45 63 80 
450 300 60 33 62 19 94 67 85 100 69 88 105 33 51 49 31 49 54 41 60 65 
450 300 60 30 57 79 94 67 89 105 75 99 U5 31 42 45 30 40 50 44 55 65 
450 300 70 42 64 82 66 68 87 92 66 86 92 34 50 63 34 50 70 48 64 84 
450 300 70 38 67 85 94 73 93 102 74 94 104 43 60 61 37 54 62 48 65 73 
450 300 70 35 62 85 94 15 98 108 81 105 U6 41 50 56 36 45 57 51 60 72 
450 450 60 33 57 82 87 64 89 95 65 90 97 57 11 95 66 86 110 78 98 123 
450450 60 30 68 92 102 77 102 113 80 106 118 52 73 78 55 76 sa 64 85 91 
450 450 60 21 63 92 102 77 101 118 86 111 128 49 62 12 53 66 83 66 19 96 
450 450 10 38 51 15 86 61 80 92 64 84 91 62 85 101 67 90 112 79 102 125 
450 450 70 35 68 87 103 75 95 III 81 101 118 60 84 87 59 83 93 68 93 103 
450 450 70 31 68 91 107 81 104 121 91 116 134 57 72 81 57 12 87 70 85 101 
1,50 450 80 44 61 ~O 85 68 88 94 68 89 96 61 88 107 68 89 115 80 102 128 
4504508040 70 89 99 79 99 110 82 103 115 68 91 97 64 !l6 99 73 96 109 
450 450 80 36 71 95 105 86 III 122 95 120 132 64 78 89 60 74 92 73 88 106 
450 600 70 35 62 90 99 73 102 112 79 109 120 93 123 150 103 133 166 114 144 178 
450 600 70 31 75 103 117 89 118 133 97 127 143 76 107 121 81 III 132 89 119 141 
450 600 70 28 93 125 139 112 146 161 126 161 116 65 81 101 70 92 118 82 104 131 
450 600 80 40 65 87 102 74 97 113 82 106 123 96 128 154 102 135 167 114 146 178 
450 600 80 36 80 102 122 92 115 136 102 126 148 82 115 128 82 115 135 90 124 144 
450 600 80 32 103 130 150 121 148 169 137 165 187 69 94 112 70 95 120 82 107 132 
450 600 90 45 67 90 99 78 102 112 84 109 119 99 130 158 102 132 167 113 144 179 
450 600 90 40 80 104 118 95 119 134 103 128 143 87 119 134 83 115 131 92 124 146 
450 600 90 36 106 134 148 126 154 169 139 169 184 72 96 117 69 93 120 82 105 133 
600 300 60 39 72 99 112 77 105 119 71 100 115 44 61 75 54 71 91 65 83 104 
600 300 60 36 80 107 124 88 116 134 84 113 132 34 52 53 37 55 64 46 64 73 
600 300 60 33 88 119 137 101 134 152 103 137 156 31 41 48 36 46 59 48 58 72 
600 300 70 45 66 87 106 69 91 111 65 88 109 44 64 77 50 70 89 62 82 102 
600 300 70 42 75 96 119 81 103 127 79 102 128 37 58 58 37 58 65 46 67 74 
600 300 70 38 88 114 138 99 126 151 104 131 157 36 48 53 36 49 61 49 62 74 
600 300 80 52 74 96 109 80 102 116 74 97 112 53 71 87 55 73 95 67 86 108 
600 300 80 48 80 103 120 89 112 130 85 109 128 51 70 73 47 66 75 56 75 85 
600 300 80 44 96 122 140 109 137 155 111 140 159 48 59 67 45 56 70 58 69 84 
600 450 70 42 78 106 120 86 115 130 83 112 128 87 110 129 98 120 147 108 131 158 
600 450 70 38 92 120 138 102 131 151 101 131 152 71 95 102 76 100 114 84 108 122 
600 450 70 35 105 138 157 121 155 174 126 160 181 67 82 94 72 88 107 84 99 119 
600 450 80 48 74 96 116 80 103 124 79 102 124 86 112 130 93 118 143 104 130 155 
600 450 80 44 89 112 136 98 121 146 99 123 149 74 100 106 75 101 113 83 109 122 
600450 80 40 109 136 161 123 150 176 130 158 185 69 81 98 70 88 106 82 100 118 
600450 90 54 78 102 116 86 110 125 83 108 123 95 119 140 98 122 150 110 134 162 
600 450 90 49 93 116 135 104 128 147 103 128 148 86 III 119 83 108 123 91 116 132 
600 450 90 45 114 142 161 130 159 179 135 165 185 79 96 110 77 94 114 89 106 127 
600 600 70 38 93 125 143 106 139 158 108 142 161 128 161 190 140 172 208 150 182 218 
600 600 70 35 107 139 162 122 156 179 127 161 185 101 134 150 107 140 163 113 146 170 
600 600 70 31 140 177 200 161 199 223 171 210 234 90 114 136 96 121 149 107 132 160 
600600 80 44 94 120 144 105 132 157 109 137 162 128 163 190 136 171 205 146 181 215 
600 600 80 40 109 136 164 123 150 179 129 157 188 104 140 155 106 142 163 113 149 171 
600 600 80 36 149 180 209 168 200 229 180 212 243 91 119 139 94 122 148 105 132 160 
600600 90 49 99 126 m 112 140 158 113 142 162 137 171 201 142 175 212 152 185 222 
600 600 90 45 111 139 127 155 178 131 160 184 116 150 168 114 148 173 121 156 180 
60060090 40 154 186 209 175 208 232 185 219 243 101 127 150 100 126 156 111 137 167 
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TABLE !-4H. TOrAL HC EKI'l"l'ED ON TIlE INBOUND APPROACH (GRAMS) IN 15 HINlJrES FOR GEOMETRY 7*6 

INrERSECTION KINOR STREET MAJOR STREET 

ENVIROIIHEIn' LEFT 'rutINS LEFT l'IJRNS 
Im IBVEL MEDIIlK IEVEL HIGH IZVEL Im U:VEL MEDI IlK U:VEL HIGH U:VEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
Im MED HIGH Im lIED HIGH Im lIED HIGH Im lIED HIGH Im lIED HIGH Im lIED HIGH 

V-2 V-I CY GT U. lJ!. 111 ML 14M HI! Ill. HH HH U. lJ!. 111 ML l1H HI! Ill. HH HH 

300 300 50 27 42 55 55 45 58 58 35 50 51 38 46 55 36 43 59 42 49 65 
300 300 50 25 46 59 63 50 65 69 44 59 64 43 52 49 35 44 47 38 47 50 
300 300 50 22 31 49 53 41 60 65 40 60 65 45 46 47 38 38 46 44 45 53 
300 300 60 33 43 50 55 43 51 57 36 44 51 38 48 56 31 42 56 37 48 63 
300 300 60 30 45 52 62 48 56 66 43 52 63 48 59 54 36 47 49 39 50 52 
300 300 60 27 36 47 57 44 56 67 45 58 70 49 52 52 38 40 47 44 47 55 
300 300 70 38 54 63 62 57 66 66 47 57 58 42 51 61 32 41 58 38 47 65 
300 300 70 35 53 62 65 58 67 72 51 62 67 55 65 63 39 49 53 43 53 58 
300 300 70 31 45 58 61 55 69 73 54 68 74 56 58 60 41 42 52 48 50 59 
300 450 50 25 39 53 54 44 59 60 37 53 55 57 71 85 56 69 90 61 74 96 
300 450 50 22 44 58 63 51 66 72 47 63 69 60 74 76 52 66 75 54 68 77 
300 450 50 20 33 52 57 46 66 72 48 68 75 59 65 72 53 59 72 58 64 78 
300 450 60 30 42 50 56 44 53 60 40 49 58 59 75 88 54 70 90 59 75 95 
300 450 60 27 47 55 66 52 61 73 50 60 73 64 81 82 53 70 77 55 72 BO 
300 450 60 24 40 53 64 51 64 76 54 69 82 64 73 79 54 62 75 60 68 81 
300 450 iO 35 51 60 60 56 66 67 49 60 62 64 79 94 55 69 92 60 75 98 
300 450 70 31 52 62 67 60 70 76 55 67 73 73 88 91 58 73 83 60 76 86 
300 450 70 28 46 60 65 59 74 80 60 76 83 71 79 87 57 64 79 63 71 86 
300 600 60 27 33 51 55 42 61 66 41 60 66 80 103 127 80 102 133 83 106 137 
JOO 600 60 24 40 58 67 52 71 81 53 73 83 70 93 105 64 87 105 64 88 106 
300 600 60 21 50 73 82 68 92 102 75 99 110 62 78 94 57 72 95 61 77 100 
300 600 70 31 38 50 61 46 59 70 46 60 72 80 105 128 76 101 130 80 105 135 
300 600 70 28 46 59 73 56 70 85 59 73 90 73 99 109 63 89 105 64 90 107 
300 600 70 24 62 79 94 78 95 III 86 105 122 63 81 97 54 72 94 59 77 99 
300 600 80 36 45 58 63 55 69 74 53 68 74 82 106 131 74 98 130 78 102 134 
300 600 80 32 50 64 72 63 77 86 64 79 89 77 102 115 63 88 107 65 90 109 
300 600 80 28 68 86 95 86 104 114 92 112 122 66 83 101 53 70 94 58 75 100 
450 300 50 30 56 77 80 60 82 86 57 81 86 35 45 57 37 47 65 45 55 73 
450 300 50 27 58 81 88 65 88 96 65 89 98 39 50 49 36 47 52 40 51 57 
450 300 50 25 52 79 87 65 92 101 71 99 108 38 41 45 35 38 48 43 46 57 
450 300 60 36 59 75 84 61 78 88 61 79 89 35 48 58 34 46 63 41 54 71 
450 300 60 33 63 79 93 68 84 99 70 88 103 43 56 54 35 49 53 40 53 58 
450 300 60 30 60 81 95 70 92 107 79 101 116 43 48 50 36 41 50 44 49 59 
450 300 70 42 70 87 90 74 92 95 72 90 95 41 52 64 35 46 65 43 54 74 
450 300 70 38 70 87 95 77 95 103 77 96 105 53 65 65 41 53 60 46 58 65 
450 300 70 35 68 90 98 81 103 112 87 110 119 51 55 61 41 45 56 49 53 66 
450 450 60 33 54 77 81 60 84 89 61 85 91 61 77 94 65 80 103 71 86 110 
450 450 60 30 62 85 94 71 95 105 74 99 109 59 76 80 56 73 84 60 76 88 
450 450 60 27 60 87 96 74 103 112 83 112 123 57 65 75 55 63 79 62 70 87 
450 450 70 38 59 76 86 63 81 92 66 85 97 61 80 95 61 79 101 67 85 108 
450 450 70 35 68 86 100 75 93 109 81 99 116 62 81 84 56 75 84 59 79 88 
450 450 70 31 71 93 108 83 106 122 94 117 134 60 71 79 54 65 79 61 72 87 
450 450 80 44 66 84 88 72 91 96 73 92 98 65 82 100 61 77 102 68 84 110 
450 450 80 40 72 91 99 82 101 110 85 105 115 70 88 93 59 77 89 63 81 94 
450 450 80 36 77 99 108 91 115 125 100 124 135 66 75 86 56 66 83 64 73 91 
450 600 70 35 57 84 92 69 96 105 74 103 112 93 118 144 98 122 155 103 128 161 
450 600 70 31 68 95 108 82 110 124 90 119 133 79 105 119 78 103 124 BO 106 126 
450 600 70 28 88 120 133 lOS 141 154 122 155 170 68 86 105 68 85 III 74 91 117 
450 600 80 40 66 87 101 75 97 112 83 106 122 91 119 144 92 119 150 97 125 157 
450 600 80 36 79 100 119 91 113 132 101 124 144 80 108 121 74 103 122 77 105 125 
450 600 80 32 105 131 150 123 149 169 138 166 186 68 88 105 63 83 107 69 89 114 
450 600 90 45 70 92 100 82 105 114 87 III 121 94 120 147 90 116 150 96 122 156 
450 600 90 40 82 104 117 96 120 133 104 128 143 84 111 126 75 102 123 77 104 126 
450 600 90 36 110 137 150 130 157 171 143 172 186 70 89 109 61 80 107 68 87 114 
600 300 60 39 74 100 III 79 106 119 73 101 114 49 61 75 53 65 85 59 71 92 
600 300 60 36 80 106 122 88 115 132 84 112 130 41 54 56 39 52 60 42 55 64 
600 300 60 33 90 121 138 104 135 153 106 138 157 40 45 51 39 44 56 45 50 64 
600 300 70 45 74 94 112 77 98 117 73 95 114 44 59 71 44 59 78 50 65 85 
600 300 70 42 81 101 123 87 108 131 85 107 131 40 56 56 34 50 56 37 53 60 
600 300 70 38 97 121 144 108 133 157 112 139 163 39 47 52 34 42 53 41 49 61 
600 300 80 52 85 105 117 90 112 124 84 106 120 52 66 80 48 62 83 55 68 90 
600 300 80 48 89 110 126 97 119 136 94 116 134 53 67 69 43 57 66 46 61 70 
600 300 80 44 107 132 149 120 147 164 122 150 168 51 57 64 42 48 62 49 55 70 
600 450 70 42 80 106 119 88 115 129 84 112 127 84 102 121 89 107 132 94 112 138 
600 450 70 38 91 118 135 101 129 148 100 129 148 71 90 97 70 89 102 72 91 105 
600 450 70 35 107 138 156 123 155 174 127 161 180 67 78 89 67 77 96 72 83 102 
600 450 80 48 81 102 121 87 109 129 86 108 129 78 99 117 79 100 124 85 105 130 
600 450 80 44 95 116 139 103 125 149 104 127 152 69 90 95 64 85 97 66 87 100 
600 450 80 40 117 142 166 131 157 182 137 165 190 64 77 88 60 73 90 66 79 97 
600 450 90 54 88 110 123 96 119 133 93 116 131 87 106 126 84 103 130 89 108 136 
600 450 90 49 101 123 140 III 134 152 110 134 153 80 100 108 71 91 105 74 94 109 
600 450 90 45 124 151 169 141 168 187 145 173 193 74 86 99 66 78 98 72 84 104 
600 600 70 38 94 124 141 107 138 156 108 141 159 121 148 177 127 154 189 131 158 194 
600 600 70 35 105 136 158 121 153 175 125 158 181 96 124 140 96 124 147 97 125 148 
600 600 70 31 141 177 198 162 199 221 172 209 233 86 106 127 87 106 134 91 III 139 
600 600 80 44 101 125 148 III 137 161 115 142 166 116 146 173 118 148 lSI 122 152 186 
600 600 80 40 114 139 166 127 153 181 133 160 189 94 125 140 91 121 143 92 123 144 
600 600 80 36 156 185 213 175 205 234 187 218 247 83 105 125 80 102 128 84 107 134 
600 600 90 49 107 133 150 120 147 165 122 150 168 124 153 182 123 151 187 127 155 192 
600 600 90 45 118 144 155 134 161 183 138 166 189 106 135 152 98 127 151 99 129 153 
600 600 90 40 164 194 216 185 216 239 194 227 250 92 113 135 85 106 135 90 111 141 
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TABLE F-4I. roTAL He !!MITTED ON ntE INBOUND APPROACH (GRAMS) IN 15 !ffiflTl'ES FOR GEOMETRY 7*7 

INl'ERSECTION !IIIIOR STREET MAJOR STREET 

ENVIRONHENl' LEFT TURHS lEFT TURNS 
Wi LEVI!J. MEDIUM LEVEL HIGH LEVI!J. Wi LEVEL MEDIUM LEVI!J. HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
Wi lIED HIGH Wi MED HIGH Wi MED HIGH Wi MED HIGH Wi lIED HIGH Wi MED HIGH 

V-2 V-1 CY GT u:. Uf LH HI. HK HH HL HH IIH u:. Uf LH HI. HH HH HL HH IIH 

300 300 50 27 60 72 70 54 67 65 36 49 49 35 41 53 32 38 56 38 44 62 
300 300 50 25 61 73 75 57 70' 73 41 55 59 46 53 52 38 44 50 40 47 53 
300 300 50 22 38 55 58 40 57 61 30 48 53 46 44 49 38 36 47 44 43 54 
300 300 60 33 63 69 73 54 61 66 38 46 51 41 49 59 34 43 59 40 49 66 
300 300 60 30 62 68 77 56 63 72 43 50 61 57 66 64 44 54 58 47 57 61 
300 300 60 27 45 56 64 44 56 65 36 49 59 56 57 60 44 45 54 50 52 62 
300 300 70 38 64 71 69 58 65 64 39 48 48 47 54 67 37 44 63 43 50 70 
300 300 70 35 60 67 70 56 64 67 41 50 54 67 75 75 50 58 65 53 61 69 
300 300 70 31 44 55 58 45 58 61 35 49 53 65 65 70 49 49 61 56 56 68 
300 450 50 25 54 67 66 50 64 64 35 49 50 55 66 84 53 65 88 58 69 93 
300 450 50 22 55 69 72 54 68 72 41 56 61 63 75 80 55 68 79 57 69 81 
300 450 50 20 38 55 59 42 60 65 34 54 59 60 64 74 53 58 74- 59 63 80 
300 450 60 30 59 66 71 52 60 66 39 48 55 63 77 93 57 71 94 62 76 99 
300 450 60 27 61 68 78 57 65 76 46 55 67 74 89 92 63 77 87 64 79 90 
300 450 60 24 46 58 68 48 61 71 43 56 68 72 78 87 61 68 82 66 73 89 
300 450 70 35 57 65 64 53 62 62 38 48 48 70 83 101 60 73 98 65 78 103 
300 450 70 31 56 64 68 54 64 68 41 52 57 84 98 104 69 82 95 71 85 98 
300 450 70 28 42 55 59 46 60 65 39 53 59 81 86 97 66 71 89 72 77 95 
300 600 60 27 44 61 64 45 63 67 35 53 58 75 95 122 74 95 128 77 98 132 
300 600 60 24 48 65 73 52 70 78 44 63 72 70 92 106 64 85 106 64 86 107 
300 600 60 21 51 73 81 61 83 92 58 82 91 60 74 93 55 68 94 59 72 98 
300 600 70 31 52 63 72 51 63 73 42 55 66 81 104 129 76 100 131 80 103 135 
300 600 70 28 57 68 82 58 70 85 53 65 81 79 104 116 69 93 112 69 94 113 
300 600 70 24 65 81 94 72 88 103 72 89 105 68 84 102 58 74 98 63 79 104 
300 600 80 36 49 61 63 50 62 66 39 53 57 85 107 135 77 98 133 80 103 137 
300 600 80 32 51 63 70 54 67 76 46 60 69 86 109 124 72 95 116 73 96 118 
300 600 80 28 60 77 85 69 87 96 67 86 95 73 88 108 59 74 101 64 79 106 
450 300 50 30 68 89 91 64 85 88 53 75 79 32 40 54 33 42 62 40 49 69 
450 300 50 27 68 89 96 66 88 95 58 81 89 42 51 52 38 47 55 41 51 59 
450 300 50 25 55 80 87 58 84 92 55 82 91 38 39 45 35 35 48 42 43 57 
450 300 60 36 74 89 97 67 83 91 59 75 85 38 49 61 36 46 65 43 54 73 
450 300 60 33 75 90 102 71 87 100 65 81 95 51 63 63 43 55 61 47 59 66 
450 300 60 30 65 84 97 66 86 100 65 86 101 49 52 57 41 45 56 49 53 65 
450 300 70 42 74 90 92 70 86 89 59 76 80 45 55 70 39 49 70 47 56 78 
450 300 70 38 72 88 94 70 87 94 61 79 87 63 73 76 51 61 71 56 66 76 
450 300 70 35 62 83 89 66 87 94 63 85 93 60 62 69 48 50 65 57 59 74 
450 450 60 33 63 85 88 61 84 88 53 76 81 58 72 91 61 75 101 67 81 107 
450 450 60 30 69 91 98 69 92 100 64 87 96 62 77 84 59 73 87 62 77 90 
450 450 60 27 59 35 93 64 92 100 64 92 102 57 64 76 55 62 80 62 68 87 
450 450 70 38 71 87 96 66 83 93 60 78 88 64 81 99 63 80 104 70 86 111 
450 450 70 35 77 93 107 75 92 107 72 90 105 71 89 94 64 82 94 67 85 97 
450 450 70 31 72 92 106 76 97 112 77 100 115 66 75 86 60 69 86 67 76 94 
450 450 80 44 67 84 87 65 82 86 56 75 80 70 85 106 66 80 108 72 87 115 
450 450 80 40 71 88 95 71 89 97 65 84 93 31 97 105 70 86 101 74 90 105 
450 450 80 36 67 99 97 73 96 104 73 96 106 75 82 96 65 72 92 72 80 100 
450 600 70 35 1)4 89 96 67 93 101 63 91 99 87 110 139 91 114 149 96 119 155 
450 600 70 31 72 98 109 77 104 116 76 104 117 79 103 119 77 101 124 79 103 126 
450 600 70 28 84 115 127 95 127 139 100 132 146 66 82 103 65 81 109 70 86 115 
450 600 80 40 75 94 107 75 96 110 74 95 110 91 117 144 91 117 151 96 122 157 
450 600 80 36 il4 104 122 88 108 127 89 111 130 86 112 127 80 106 128 82 109 131 
450 600 80 32 103 127 145 112 137 156 119 145 164 71 90 110 66 85 111 72 91 118 
450 600 90 45 68 89 96 71 93 101 68 91 99 96 120 150 92 116 153 97 122 159 
4jO 600 90 40 77 98 110 83 105 117 82 105 118 92 117 135 82 107 131 85 110 134 
450 600 90 36 98 123 135 109 135 147 113 141 154 76 93 115 67 84 113 73 90 120 
600 300 60 39 37 111 122 83 109 120 69 95 107 42 52 68 45 56 73 51 62 95 
600 )00 60 36 89 114 129 89 114 130 77 103 120 40 52 55 38 49 59 40 52 63 
600 300 60 33 93 122 137 97 127 144 91 122 139 36 40 48 35 38 53 41 45 60 
600 300 70 45 89 107 124 83 103 120 71 91 109 43 56 71 43 56 77 49 62 84 
600 300 70 42 93 111 133 90 109 131 80 100 123 45 59 61 39 53 62 42 56 65 
600 )00 70 38 101 124 146 103 127 150 99 124 147 42 48 55 36 42 56 43 49 63 
600 300 80 52 89 109 119 86 106 117 71 92 104 53 65 82 49 61 85 55 67 91 
600 300 80 48 90 110 125 90 110 126 77 99 116 60 72 77 50 62 74 53 65 77 
600 )00 80 44 100 125 140 105 131 147 99 125 142 56 60 70 46 51 67 53 58 75 
600 450 70 42 89 115 127 88 115 127 76 103 117 77 94 115 82 98 126 87 103 131 
600 450 70 38 97 123 140 99 126 143 89 117 135 71 88 97 69 86 102 71 38 104 
600 450 70 35 106 136 153 113 144 162 109 141 159 64 73 87 64 72 93 69 78 99 
600 450 80 48 93 113 130 90 110 129 80 101 121 78 97 117 79 97 124 84 102 130 
600 450 80 44 103 123 145 103 124 147 95 117 141 74 94 102 69 88 103 71 90 105 
600 450 80 40 117 142 165 123 148 171 121 147 171 67 79 92 63 74 94 69 80 100 
600 450 90 54 89 110 122 89 110 123 76 99 112 88 106 129 85 102 132 90 108 138 
600 450 90 49 99 120 136 101 122 139 91 114 131 38 106 116 78 97 114 81 99 116 
600 450 90 45 115 140 157 122 149 166 118 145 163 80 90 105 71 81 103 77 87 110 
600 600 70 38 100 130 145 104 135 151 97 128 146 112 137 168 117 143 180 121 146 184 
600 600 70 35 108 138 159 115 146 167 111 142 164 93 119 138 92 119 144 93 119 145 
600 600 70 31 137 171 192 149 184 206 150 186 208 80 98 122 80 98 129 85 103 134 
600 600 80 44 109 132 154 111 135 158 106 131 155 112 140 170 114 142 178 118 146 183 
600 600 80 40 119 143 169 124 148 176 121 147 175 97 126 143 93 122 145 94 123 147 
600 600 80 36 154 182 208 164 193 220 167 197 225 83 104 126 80 100 129 84 105 134 
600 600 90 49 105 130 146 110 135 152 102 129 146 123 150 182 121 148 186 125 152 191 
600 600 90 45 113 138 158 120 146 167 115 142 164 110 138 158 102 130 156 103 131 158 
600 600 90 40 151 180 201 163 194 215 164 195 217 94 113 138 87 106 138 92 111 143 
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TAIIlE F-5A. TOTAL IIOX EMlTIIID ON TIlE INIIOIlIID APPROACH (GRAMS) IN 15 KINlTrES FOR GEOHIITRY 4*4 

IMIERSECTION MlIIOR S'l'Ru:t KoUOR. STREET 

KNVIRONIIENr lEFT TIJRlIS LEFT TURNS 
lDl LEVEL MEDIUH LEVEL HIGH LEVEL lDl LEVEL MEDIUH LEVEL HIGH LEVEL 

mx:xs TIUJCKS TlUlCKS Tltucrs Tltucrs T!I.\JCItS 
lDl M!D HIGH lDl MED HIGH lDl HED HIGH lDl HED HIGH lDl HED HIGH lDl HED HIGH 

V-2 V-I CY GT LL Ut LH HI. !II HH IlL 11K HH LL Ut lJ{ HI. KH HH IlL 11K HH 

300 300 50 27 91 106 113 83 102 lOS 88 106 116 60 84 91 57 79 92 66 90 105 
300 300 50 25 97 115 125 89 III 120 100 121 134 54 78 77 47 69 74 53 76 84 
300 300 50 22 84 105 118 81 107 118 92 116 133 56 79 71 51 71 69 57 79 80 
300 300 60 33 83 92 105 76 91 103 80 93 109 52 77 84 119 72 85 58 83 98 
300 300 60 30 86 99 115 80 98 112 89 105 124 56 80 80 49 71 78 55 79 87 
300 300 60 27 79 95 114 78 99 117 87 106 129 56 79 72 50 71 71 56 79 81 
300 300 70 38 85 97 102 81 98 101 82 97 105 52 78 87 49 73 88 58 84 101 
300 300 70 35 83 99 107 79 100 106 86 105 116 59 84 85 52 75 82 57 82 92 
300 300 70 31 73 92 103 75 98 107 81 103 117 61 85 79 55 77 78 61 86 88 
300 450 50 25 86 103 113 80 102 110 88 108 121 89 127 147 87 123 150 97 135 164 
300 450 50 22 91 112 124 85 110 121 98 122 138 82 119 133 76 112 131 83 120 142 
300 450 50 20 85 lOS 124 84 112 126 97 124 143 80 117 123 76 110 123 83 119 134 
300450 60 30 79 91 107 75 92 106 80 96 115 85 124 146 83 121 148 94 133 163 
300 450 60 27 86 101 120 81 101 118 93 III 133 84 122 136 78 114 135 85 123 146 
300 450 60 24 80 99 121 82 105 125 93 115 140 83 121 128 79 114 127 86 123 139 
300 450 70 35 79 94 101 77 97 103 81 99 110 86 126 148 84 122 150 94 134 165 
300 450 70 31 79 97 107 76 100 108 86 107 121 88 127 142 83 120 141 89 128 152 
300 450 70 28 73 94 107 76 102 114 85 110 126 88 126 135 83 120 134 91 129 146 
300 600 60 27 79 103 119 80 109 123 86 113 132 95 158 203 95 155 206 106 169 222 
300 600 60 24 B7 114 133 87 119 137 99 129 152 75 137 174 71 130 174 78 140 186 
300 600 60 21 95 125 147 100 135 156 112 145 171 68 129 160 65 124 161 73 134 173 
300 600 70 31 74 93 115 76 100 121 80 102 128 90 153 199 89 151 203 101 164 218 
300 600 70 28 83 105 130 85 112 136 95 120 149 74 137 175 70 130 175 78 140 187 
300 600 70 24 93 119 147 101 132 158 111 139 171 65 127 159 62 121 159 70 132 172 
300 600 80 36 72 94 lOS 77 104 116 78 103 121 85 150 196 85 147 200 96 161 216 
300 600 80 32 75 100 117 79 109 124 87 115 135 72 135 175 67 129 175 75 139 187 
300 600 80 28 86 114 134 96 129 147 103 134 157 62 125 157 59 119 158 67 130 171 
450 300 50 30 111 139 160 109 143 162 122 153 177 60 88 98 62 88 105 72 100 119 
450 300 50 27 114 145 169 112 148 170 130 165 192 54 81 85 53 78 88 59 86 98 
450 300 50 25 113 147 174 117 156 182 134 172 203 52 79 75 52 76 79 59 85 90 
450 300 60 36 106 130 156 107 135 160 117 144 174 54 83 95 57 84 101 66 96 115 
450 300 60 33 110 137 167 111 142 171 127 156 190 54 83 87 53 79 90 59 87 100 
450 300 60 30 112 141 174 118 152 184 133 166 202 55 83 80 55 80 84 62 89 95 
450 300 70 42 107 134 152 110 142 158 118 148 169 54 84 96 56 85 103 66 96 117 
450 300 70 38 105 134 156 108 142 162 121 154 179 60 89 94 58 85 97 64 93 107 
450 300 70 35 106 138 163 114 151 174 127 163 191 61 89 88 61 B7 91 68 96 102 
450 450 60 33 103 134 157 103 139 161 118 152 179 90 132 157 93 134 165 104 147 180 
450 450 60 30 112 146 172 112 151 176 133 170 200 76 117 135 76 115 139 83 125 151 
450 450 60 27 113 150 179 118 161 188 139 179 212 76 116 127 77 115 132 85 125 144 
450 450 70 38 98 124 153 100 131 159 113 142 175 86 129 154 89 131 162 100 144 177 
450 450 70 35 109 138 170 111 145 176 129 162 198 77 120 138 77 118 142 84 127 154 
450 450 70 31 113 145 181 121 158 192 139 175 213 76 118 129 77 117 134 85 127 147 
450 450 80 44 95 124 145 100 134 153 110 142 167 83 127 154 87 129 161 97 142 176 
450 450 80 40 100 132 156 105 142 164 121 156 183 78 122 141 78 120 145 85 129 156 
450 450 80 36 105 140 167 115 155 181 131 169 200 77 120 132 78 119 137 86 129 149 
450 600 70 35 103 141 171 110 153 181 123 164 197 111 178 227 116 181 236 129 195 253 
450 600 70 31 113 153 186 119 165 197 138 182 218 86 152 193 87 151 199 95 161 211 
450 600 70 28 131 175 212 144 193 227 162 209 249 76 141 176 79 141 183 88 153 196 
450 600 80 40 102 135 171 111 149 183 122 158 197 103 171 221 108 174 230 120 188 246 
450 600 80 36 114 150 189 123 164 202 139 179 221 82 149 192 83 148 197 92 158 209 
450 600 80 32 138 177 219 152 196 237 168 211 256 70 136 172 73 136 178 82 148 192 
450 600 90 45 95 131 159 107 148 174 115 154 185 99 167 218 104 170 227 116 184 243 
450 600 90 40 104 142 173 115 159 188 129 171 205 78 145 189 79 145 194 87 155 207 
450 600 90 36 127 169 203 144 191 223 158 203 240 66 132 169 68 132 175 77 144 189 
600 300 60 39 119 168 209 116 169 209 126 178 222 73 106 120 75 105 126 79 112 135 
600 300 60 36 126 178 222 122 179 221 139 194 241 61 93 100 59 89 102 59 91 107 
600 300 60 33 133 188 235 135 195 240 151 209 259 62 93 93 61 89 96 62 93 102 
600 300 70 45 108 152 199 107 156 201 115 162 212 62 95 111 64 95 117 68 101 125 
600 300 70 42 117 163 214 115 167 215 129 179 233 55 88 96 53 84 99 54 86 103 
600 300 70 38 128 178 231 132 187 238 146 199 255 57 89 90 56 86 94 58 89 99 
600 300 80 52 109 156 195 110 162 199 116 166 208 65 99 116 67 99 122 71 105 130 
600 300 80 48 113 162 204 114 168 208 125 178 223 64 98 107 62 94 109 63 96 114 
600 300 80 44 125 177 222 131 189 232 143 199 247 67 99 102 66 96 105 67 100 110 
600 450 70 42 121 173 216 120 176 218 133 188 235 114 161 190 117 162 197 123 169 207 
600 450 70 38 133 187 234 131 191 236 150 208 258 97 143 164 96 140 168 98 144 174 
600 450 70 35 145 203 252 149 212 260 168 229 282 95 139 154 95 138 159 97 142 165 
600 450 80 48 112 158 208 113 164 212 124 173 226 101 149 178 104 150 186 110 157 195 
600 450 80 44 127 176 229 127 182 232 144 196 252 89 136 158 88 133 162 90 136 167 
600 450 80 40 144 197 252 150 208 262 167 222 282 86 132 147 86 130 152 89 134 158 
600450 90 54 108 157 198 III 165 205 120 172 217 106 155 185 109 156 192 115 163 202 
600450 90 49 119 171 216 122 179 222 137 192 240 96 144 168 96 141 171 97 145 177 
600 450 90 45 137 193 240 146 206 252 160 218 269 94 140 157 94 138 161 96 143 168 
600 600 70 38 129 187 237 134 197 246 145 207 260 139 210 263 144 212 272 150 221 283 
600 600 70 35 142 203 256 147 213 264 163 228 284 108 178 224 108 176 228 111 181 236 
600 600 70 31 167 231 287 178 247 301 194 261 321 102 171 210 103 170 215 107 176 223 
600 600 80 44 126 179 236 134 192 247 143 199 259 126 198 252 130 200 260 137 209 271 
600 600 80 40 140 196 255 147 20S 266 161 221 284 102 172 219 102 171 224 105 176 231 
600 600 80 36 172 231 294 185 249 310 199 262 328 92 162 202 93 161 208 97 167 215 
600 600 90 49 123 178 226 132 193 240 139 198 249 131 204 259 136 206 268 142 215 278 
600 600 90 45 132 191 242 141 205 255 154 216 270 108 180 228 109 178 232 III 183 240 
600 600 90 40 165 227 281 180 247 299 192 257 315 98 169 210 100 168 216 103 174 223 
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tABU F-5B. TOrAL NOX EMITIED ON TIlE INBOUND APPROACH (GRAMS) IN 15 HIllUT!!S FOR GEOMETRY 5*4 

INTERSI!CTION MI!l)R STREET Ho\10R STREET 

EwrROIIHEIfi lEFT TIJIINS lEFT TURNS 
LCAi IZVEL I!EDIIlK UVEL HIGH UV£L LCAi UVEL I!EDIIlK UV£L HIGH UVEL 

TRUCKS TRUCICS TRUCKS TRUCKS l'lUJCKS TRUCKS 
LCAi HED HIGH LCAi HI!D HIGH LCAi I!ED HIGH LCAi H!D HIGH LCAi lIED HIGH LCAi HI!D HIGH 

V-2 V-I CY GT U. Uf UI IlL !1M MIl IlL KK HH U. Uf UI IlL !1M MIl IlL KK HH 

300 300 50 27 88 100 106 78 96 100 83 99 107 85 104 112 80 97 111 86 105 122 
300 300 50 25 94 110 118 84 105 112 94 114 125 79 97 98 70 86 93 73 90 100 
300 300 50 22 81 100 III 77 101 110 87 109 124 82 99 93 73 88 89 77 94 97 
300 300 60 33 84 92 103 77 90 99 79 90 105 74 93 103 68 86 101 75 94 112 
300 300 60 30 88 99 113 80 96 109 88 102 120 78 96 99 68 85 93 71 90 100 
300 300 60 27 80 95 112 79 98 113 86 104 124 78 96 91 69 85 87 73 91 94 
300 300 70 38 90 101 104 85 101 102 85 99 105 71 92 102 65 84 100 72 92 111 
300 300 70 35 89 102 lOB 83 102 106 89 106 115 77 96 99 67 85 94 70 90 101 
300 300 70 31 79 95 104 79 101 108 84 105 117 80 98 94 71 88 90 75 94 98 
300 450 50 25 81 96 104 73 94 100 80 99 110 112 145 167 lOB 139 167 116 148 179 
300 450 50 22 86 104 115 78 102 111 91 113 127 105 137 152 97 127 148 101 133 157 
300 450 50 20 79 101 115 77 104 116 90 115 132 104 135 143 97 126 140 101 132 149 
300 450 60 30 78 89 103 73 89 101 78 92 109 105 139 162 101 133 162 109 142 174 
300 450 60 27 85 99 115 80 98 113 90 107 127 103 136 153 95 126 149 99 132 157 
300 450 60 24 80 97 117 80 102 120 90 110 134 103 135 145 96 126 142 101 133 151 
300 450 70 35 83 96 101 80 98 102 82 99 lOB 102 137 161 98 131 161 106 140 173 
300 450 70 31 82 98 107 79 100 107 87 107 119 104 138 155 96 128 151 100 134 160 
300 450 70 28 76 96 107 79 103 113 87 109 124 105 138 148 97 128 145 102 135 154 
300 600 60 27 72 94 109 71 98 III 76 102 119 118 175 222 115 170 223 124 181 236 
300 600 60 24 80 105 123 79 109 125 90 118 139 97 153 193 90 144 190 95 152 200 
300 600 60 21 ~7 116 136 92 125 144 102 134 158 91 146 179 85 138 177 91 146 187 
300 600 70 31 71 89 109 73 95 114 76 96 120 109 167 214 106 162 216 115 173 229 
300 600 70 28 80 101 124 82 107 129 90 114 141 93 150 190 86 141 188 91 148 197 
300 600 70 24 91 114 141 98 127 151 106 133 163 84 141 174 78 132 172 84 141 183 
300 600 80 36 74 94 106 77 102 113 78 101 117 101 160 208 98 155 210 107 166 223 
300 600 80 32 76 99 115 80 108 121 86 112 131 87 145 186 80 136 . 184 85 143 193 
300 600 80 28 87 113 132 97 128 144 102 132 154 78 135 169 72 127 168 78 135 178 
450 300 50 30 110 136 155 107 139 156 118 148 171 81 104 117 81 102 121 88 III 132 
450 300 50 27 112 142 164 110 144 165 127 160 185 75 97 103 71 92 103 75 97 III 
450 300 50 25 112 145 170 115 152 176 131 167 196 74 95 94 71 90 95 75 96 103 
450 300 60 36 110 131 157 109 136 160 118 143 172 73 96 110 72 94 114 80 103 125 
450 300 60 33 114 139 167 113 143 170 128 156 188 72 95 102 69 90 102 72 95 110 
450 300 60 30 115 143 174 120 153 183 135 166 201 73 96 95 71 91 96 75 97 104 
450 300 70 42 115 139 156 117 146 161 124 151 172 69 94 108 69 92 112 76 101 123 
450 300 70 38 113 140 160 114 147 165 127 158 181 74 98 105 70 92 105 74 97 113 
450 300 70 35 113 144 167 121 156 177 133 167 193 76 99 99 73 94 100 77 100 109 
450 450 60 33 99 129 150 99 133 153 113 145 170 110 147 173 111 146 179 119 156 191 
450 450 60 30 109 141 166 108 145 168 128 163 191 95 132 151 93 127 153 98 134 162 
450 450 60 27 109 145 173 114 155 181 134 172 203 96 131 143 94 127 146 99 135 156 
450 450 70 38 99 124 151 101 131 156 113 140 171 102 140 168 103 139 173 112 150 186 
450 450 70 35 110 138 168 112 144 173 129 160 194 93 130 151 91 126 152 95 132 161 
!>50 450 70 31 115 145 179 122 157 189 139 173 210 93 129 142 91 125 145 97 133 155 
450 450 80 44 101 128 147 105 137 154 114 144 167 96 135 163 97 134 169 106 144 181 
450 450 80 40 106 136 158 109 145 165 125 158 184 91 129 150 88 124 152 93 131 161 
!>50 450 80 36 111 144 169 120 158 182 135 171 200 90 128 142 89 124 144 94 131 154 
450 600 70 35 98 134 162 104 145 172 116 155 187 130 192 243 133 192 249 142 204 263 
450 600 70 31 lOB 147 178 113 157 187 131 173 208 104 165 209 103 161 211 109 169 221 
450 600 70 28 127 169 203 138 185 218 155 201 238 95 155 192 95 152 195 102 161 206 
450 600 80 40 102 133 167 110 146 179 120 154 192 119 181 233 121 182 239 131 193 253 
450 600 80 36 114 148 186 122 161 197 137 175 216 97 158 203 96 155 206 102 163 216 
450 600 80 32 138 175 215 151 194 232 166 207 251 86 146 184 85 144 188 92 153 199 
450 600 90 45 99 133 159 110 149 173 117 154 184 111 174 226 113 174 233 123 186 247 
450 600 90 40 107 144 173 118 160 187 131 171 203 89 152 197 88 148 200 94 156 210 
450 600 90 36 131 171 203 147 192 223 160 203 239 78 139 178 77 136 181 34 145 192 
600 300 60 39 118 165 204 114 166 203 123 174 216 91 119 135 91 116 139 92 119 144 
600 300 60 36 125 175 218 121 176 216 136 189 235 79 105 115 74 99 114 72 98 116 
600 300 60 33 132 185 231 133 191 235 148 205 253 80 106 108 77 100 109 75 101 112 
600 300 70 45 112 154 199 110 157 201 117 163 211 76 105 122 76 102 125 77 105 131 
600 300 70 42 121 166 214 118 168 215 131 180 231 70 97 107 65 90 107 63 90 109 
600 300 70 38 132 180 232 135 189 238 148 199 254 72 98 102 69 93 102 67 93 105 
600 300 80 52 117 162 199 118 167 203 123 171 211 76 105 124 76 103 127 77 106 133 
600 300 80 48 121 169 209 121 174 212 132 183 226 75 103 115 71 97 114 69 97 117 
600 300 80 44 133 184 227 139 194 236 149 203 250 78 105 110 75 100 110 74 101 113 
600 450 70 42 119 168 210 116 171 211 128 181 226 131 172 203 131 171 208 134 175 215 
600 450 70 38 131 183 228 128 185 229 146 202 250 113 153 177 110 148 178 109 149 181 
600 450 70 35 143 198 246 146 207 253 163 222 274 111 150 167 109 146 169 109 148 173 
600 450 80 48 114 159 207 114 164 210 124 172 223 114 156 188 115 155 193 118 160 200 
600 450 80 44 129 177 228 128 181 230 144 195 249 101 143 167 98 138 168 97 139 172 
600 450 80 40 147 197 251 152 208 260 167 221 278 99 139 157 97 135 159 97 137 163 
600 450 90 54 114 162 201 116 169 207 124 175 218 116 159 191 116 157 196 119 162 203 
600 450 90 49 126 176 219 127 183 224 141 195 240 106 148 173 102 143 174 102 144 178 
600 450 90 45 144 197 243 151 210 254 164 221 270 103 144 163 101 140 165 101 142 169 
600 600 70 38 124 181 229 129 190 237 139 198 250 155 220 275 156 220 281 160 226 289 
600 600 70 35 137 196 248 141 205 255 157 219 274 123 187 235 121 183 237 121 186 242 
600 600 70 31 162 225 279 172 240 292 188 253 311 117 181 222 116 177 225 117 181 230 
600 600 80 44 127 178 233 133 190 243 141 196 254 138 204 260 139 204 266 144 210 274 
600 600 80 40 140 195 252 146 206 262 160 218 279 113 179 227 III 175 230 III 177 234 
600 600 80 36 173 230 291 185 247 306 198 259 323 104 169 210 103 165 213 104 169 219 
600 600 90 49 127 181 227 136 195 239 141 199 248 140 207 264 142 207 270 146 213 278 
600 600 90 45 136 194 243 145 207 255 156 217 269 116 183 232 114 179 235 114 181 239 
600 600 90 40 169 229 282 184 249 299 195 258 314 107 172 215 105 169 218 107 172 223 
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TABLE F-5C. TUrAL !lOX EKI'ITED ON TIlE INBOUND APPROACH (GRAMS) IN 15 HlN\1l"ES FOR GE~Y 5*5 

IKIERSEcrIOII HlIllB. S'l'REET MAJOR STREET 

I!NVlR.ONHENr lZFT TUlUIS LEFT TURNS 
L()l lZVI!L HEDIUK lZVI!L HIGH lZVI!L L()l LEVEL M1!DIUK LEVEL HICH lZVI!L 

TRIX:KS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
L()l MI!D HIGH L()l MI!D HIGH L()l HED HIGI! L()l HED HICH L()l MI!D HIGI! L()l MI!D HIGI! 

V-2 V-I CY GT U. Uf LII KL MM MIl HL 11M IIH LL Uf LII KL HH MIl HL 11M HH 

300 300 50 27 102 113 117 86 102 104 83 98 105 95 lOS 118 87 98 115 91 104 123 
300 300 50 25 105 119 125 88 107 112 91 109 119 96 109 112 84 95 104 84 97 109 
300 300 50 22 88 105 115 77 99 107 80 101 113 91 103 99 80 90 92 81 93 97 
300 300 60 33 100 106 116 86 98 105 82 91 104 86 101 112 78 91 108 82 97 116 
300 300 60 30 100 110 122 86 100 111 87 100 116 98 111 115 86 98 108 86 100 112 
300 300 60 27 89 102 117 81 98 112 82 97 116 91 103 100 80 90 93 81 93 99 
300 300 70 38 95 104 106 84 98 97 77 89 94 87 102 114 79 92 110 83 98 119 
300 300 70 35 90 102 107 78 95 98 77 92 100 100 115 120 89 101 112 89 103 117 
300 300 70 31 77 92 99 70 91 96 69 87 98 96 109 107 85 96 101 86 99 106 
300 450 50 25 97 110 116 83 101 106 83 100 109 124 152 176 117 143 173 122 150 183 
300 450 50 22 99 115 124 84 106 113 90 110 122 124 151 168 114 138 162 115 142 168 
300 450 50 20 88 108 120 79 104 115 85 lOS 124 116 141 152 106 130 146 108 134 153 
300 450 60 30 96 105 117 84 98 109 82 95 110 120 149 174 114 140 172 119 147 181 
300 450 60 27 100 111 127 87 104 117 91 106 125 126 154 172 116 141 166 117 145 171 
300 450 60 24 91 106 124 84 104 121 88 106 127 118 145 156 109 133 151 111 138 157 
300 450 70 35 90 101 105 SO 97 99 76 91 98 121 150 177 114 142 174 119 149 183 
300 450 70 31 86 100 107 76 95 100 77 95 105 131 159 178 120 146 172 121 150 177 
300 450 70 28 76 94 104 72 95 103 73 94 107 123 151 163 114 139 158 116 143 164 
300 600 60 27 90 110 123 83 108 119 81 104 120 124 176 225 119 168 223 125 177 234 
300 600 60 24 94 118 133 86 115 129 90 117 136 111 162 203 101 150 198 104 155 205 
300 600 60 21 98 125 143 96 128 145 100 129 151 97 147 182 89 137 177 92 142 185 
300 600 70 31 91 107 126 86 107 124 82 101 123 118 171 221 113 164 219 119 172 230 
300 600 70 28 97 115 137 91 115 135 93 115 140 110 162 204 101 151 199 103 155 206 
300 600 70 24 104 125 150 104 131 154 105 130 158 94 145 180 86 134 176 89 140 184 
300 600 80 36 83 101 112 SO 103 112 74 95 109 114 168 218 108 160 217 115 169 227 
300 600 80 32 82 103 117 79 105 117 78 103 119 lOS 161 204 98 149 199 101 154 206 
300 600 80 28 89 114 130 92 121 136 91 118 138 91 143 179 83 132 175 36 138 183 
450 300 50 30 113 138 156 104 134 150 109 137 157 87 105 119 85 100 121 89 107 130 
450 300 50 27 113 141 161 103 136 155 113 144 168 89 105 113 82 97 111 83 100 116 
450 300 50 25 108 139 163 104 140 162 114 148 175 SO 96 96 74 88 95 76 92 101 
450 300 60 36 115 135 159 lOS 133 155 110 134 160 82 100 116 79 96 117 84 102 126 
450 300 60 33 116 139 166 109 137 162 117 143 173 89 107 115 83 98 113 84 101 118 
450 300 60 30 114 140 169 112 143 171 120 149 182 83 99 101 77 92 99 79 96 105 
450 300 70 42 110 133 148 105 133 146 105 131 149 82 101 117 79 96 119 84 103 128 
450 300 70 38 104 130 148 99 130 146 104 134 155 94 113 122 88 104 120 89 107 125 
450 300 70 35 101 130 151 101 135 155 107 139 163 89 106 109 83 99 107 85 103 113 
450 450 60 33 105 133 153 98 130 148 105 136 159 118 150 178 117 146 181 122 154 191 
450 450 60 30 111 141 164 103 139 160 116 150 176 111 142 164 106 135 163 108 139 169 
450 450 60 27 lOS 141 167 106 144 169 118 155 184 104 134 148 100 128 148 103 133 156 
450 450 70 38 107 130 156 102 130 154 107 133 162 114 147 176 113 143 179 118 151 189 
450 450 70 35 114 140 169 109 140 167 119 148 181 113 144 167 lOS 137 166 110 141 172 
450 450 70 31 115 144 176 115 149 179 126 158 193 105 135 151 100 129 151 103 134 158 
450 450 80 44 98 123 140 95 125 141 97 126 147 III 145 175 110 141 178 116 149 188 
450 450 80 40 99 127 148 96 129 148 104 136 160 114 146 170 109 139 169 111 143 175 
450 450 SO 36 100 132 155 103 139 161 III 145 172 106 137 154 101 131 154 104 136 161 
450 600 70 35 105 140 166 105 144 169 110 147 177 133 189 242 133 187 246 140 196 257 
450 600 70 31 112 149 178 110 153 181 121 162 195 115 170 216 III 164 216 114 169 223 
450 600 70 28 127 167 200 132 177 20S 142 186 221 98 152 191 95 147 192 99 154 201 
450 600 80 40 111 141 173 113 147 178 116 148 184 125 182 236 125 180 240 132 189 251 
450 600 80 36 120 152 188 121 159 192 130 165 204 111 167 214 107 161 214 110 166 222 
450 600 80 32 140 175 214 147 187 224 155 194 236 92 147 187 89 142 188 93 149 197 
450 600 90 45 98 130 154 102 139 161 102 138 165 120 178 233 120 176 237 127 185 248 
450 600 90 40 103 138 165 106 146 172 112 151 181 107 164 211 103 158 212 106 163 219 
450 600 90 36 123 161 191 132 175 204 138 179 213 87 143 184 84 138 185 89 145 194 
600 300 60 39 123 168 206 112 162 198 115 163 204 94 115 134 90 110 135 90 111 138 
600 300 60 36 127 175 215 115 168 207 123 175 219 89 110 121 82 101 118 77 98 118 
600 300 60 33 130 181 225 124 180 222 132 187 234 82 102 107 76 94 105 73 93 105 
600 300 70 45 119 159 203 110 155 197 110 154 201 82 105 124 79 100 125 78 101 129 
600 300 70 42 124 167 214 115 163 208 121 167 217 83 105 117 76 96 115 72 93 114 
600 300 70 38 132 178 228 128 179 227 134 184 236 78 99 104 72 91 102 68 89 103 
600 300 80 52 113 156 192 107 155 188 105 151 190 86 109 130 82 104 130 82 105 134 
600 300 80 48 113 159 198 106 157 194 110 160 201 92 115 128 85 106 125 81 103 125 
600 300 SO 44 122 171 212 120 175 214 124 176 221 87 109 116 81 101 114 78 99 114 
600 450 70 42 126 173 213 116 169 207 122 173 216 136 172 204 131. 168 206 134 170 211 
600 450 70 38 134 184 228 124 180 221 135 189 236 125 160 186 120 153 185 116 151 185 
600 450 70 35 142 196 242 139 197 242 149 206 256 116 150 169 111 143 168 lOS 143 170 
600 450 80 48 123 166 212 116 164 208 119 165 215 122 159 193 121 155 195 121 158 200 
600 450 80 44 134 ISO 229 127 178 225 135 185 237 117 153 180 112 145 178 lOS 144 179 
600 450 80 40 148 197 249 146 200 251 155 207 263 107 142 162 102 135 161 100 135 163 
600 450 90 54 112 158 196 107 158 194 108 157 198 127 165 200 125 161 202 126 163 206 
600 450 90 49 120 169 209 115 168 20S 121 173 217 125 162 189 119 154 188 116 153 188 
600 450 90 45 134 186 230 135 192 234 141 196 243 115 151 171 110 144 170 107 143 172 
600 600 70 38 133 188 234 131 190 235 134 192 242 154 214 271 153 211 275 155 215 280 
600 600 70 35 142 200 249 139 202 250 148 209 262 129 189 239 125 182 238 123 182 241 
600 600 70 31 164 224 277 167 232 283 175 239 295 116 175 218 113 169 218 111 170 221 
600 600 80 44 137 187 240 137 192 243 138 191 247 140 202 259 140 199 263 141 202 269 
600 600 80 40 147 200 256 147 204 258 153 209 268 123 184 234 119 177 234 117 177 236 
600 600 80 36 176 232 290 181 242 299 187 246 309 107 166 210 103 160 210 102 161 213 
600 600 90 49 127 179 224 129 186 229 127 183 231 146 208 267 145 205 270 147 209 276 
600 600 90 45 133 188 235 134 195 240 139 197 248 130 191 243 125 184 242 123 184 244 
600 600 90 40 162 220 271 169 233 281 173 235 289 113 173 218 109 167 218 108 168 221 
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TABLE F-5D. TOTAL HOle I!KI'ITI!D ON TIlE INBOUND APPROACH (GRAMS) IN 15 !fiNl!l'ES FOR GEOMETRY 6*4 

INTERSECTION !fil«JR STREET 1lAJ0R S1'RI!I!T 

ENVIRONMENT LEFT 1'URIIS LEFT 1'URIIS 
UJJ LEVEL MIlDI UM LEVEL HIGH LEVEL w.I LEVEL HEDI UM LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
UJJ HED HIGH w.I MED HIGH UJJ MIlD HIGH w.I MIlD HIGH w.I HED HIGH LOW MED HIGH 

V-2 V-I C't GT U. UI U\ HI. 11M MIl IlL 11M HH U. UI U\ HI. 11M MIl IlL 11M HH 

300 300 50 27 94 III 121 80 102 110 81 101 114 119 155 173 116 150 175 125 161 188 
300 300 50 25 98 118 130 83 109 119 90 113 129 III 146 157 104 137 155 109 144 164 
300 300 50 22 90 113 129 81 110 123 87 114 133 III 145 149 105 137 147 111 145 158 
300 300 60 33 89 101 116 77 94 108 75 91 110 111 148 167 108 143 168 117 154 181 
300 300 60 30 90 105 123 78 98 115 82 100 122 113 149 161 106 140 158 III 147 168 
300 300 60 27 88 106 128 82 105 125 85 107 132 110 145 150 104 137 149 110 145 159 
300 300 70 38 94 109 116 84 104 110 81 99 109 112 149 169 109 144 171 118 155 184 
300 300 70 35 90 108 118 80 103 111 82 103 117 115 152 165 109 143 163 114 151 172 
300 300 70 31 85 106 119 81 107 119 83 107 124 115 151 157 109 143 156 116 152 166 
300 450 50 25 91 111 123 79 104 114 82 105 121 165 215 247 163 211 249 173 223 264 
300 450 50 22 94 116 131 81 109 122 90 116 135 155 205 230 150 197 229 156 205 239 
300 450 50 20 92 118 136 86 117 133 95 124 145 151 200 218 147 193 217 154 202 229 
300 450 60 30 87 102 120 77 97 113 78 96 118 161 212 245 159 208 248 170 221 262 
300 450 60 27 91 109 130 81 104 123 88 109 133 157 207 234 152 200 232 158 208 243 
300 450 60 24 91 112 136 87 113 135 94 118 145 154 203 223 149 197 222 157 206 234 
300 450 70 35 90 108 118 83 106 114 82 103 116 162 214 248 160 210 250 170 222 265 
300 450 70 31 87 lOS 120 79 105 116 84 108 124 161 213 240 156 205 238 162 213 249 
300 450 70 28 87 110 126 85 113 127 89 116 135 159 209 229 154 202 229 162 212 240 
300 600 60 27 86 113 131 81 113 130 82 112 134 181 256 312 181 253 316 192 266 332 
300 600 60 24 91 121 143 86 120 140 93 126 151 158 232 281 154 225 281 161 235 293 
300 600 60 21 104 137 162 105 142 165 111 147 175 149 222 264 146 216 265 154 227 278 
300 600 70 31 84 105 130 81 108 131 80 105 133 175 251 308 175 248 312 186 262 328 
300 600 70 28 90 115 143 87 117 143 92 120 151 157 232 282 153 225 282 161 235 294 
300 600 70 24 106 134 165 109 142 171 113 144 178 146 219 263 142 214 264 151 225 277 
300 600 80 36 85 110 126 85 114 129 82 109 129 171 247 306 170 245 309 182 258 325 
300 600 80 32 85 113 132 84 117 134 87 117 140 155 230 282 151 224 282 158 234 294 
300 600 80 28 102 132 155 107 142 163 109 142 168 143 217 262 140 212 263 148 223 275 
450 300 50 30 118 149 172 III 147 169 119 153 179 119 159 181 121 159 188 131 171 202 
450 300 50 27 118 152 178 111 150 174 124 161 191 111 150 165 109 147 168 115 154 178 
450 300 50 25 123 160 189 121 163 191 134 174 207 106 145 153 106 142 157 113 151 168 
450 300 60 36 116 142 172 112 143 170 117 146 179 113 154 178 116 155 184 125 167 198 
450 300 60 33 118 147 179 113 147 178 124 156 192 III 151 168 110 148 170 116 156 181 
450 300 60 30 125 157 192 125 162 196 136 171 210 109 149 158 109 146 162 116 155 173 
450 300 70 42 121 149 171 118 152 171 121 153 178 113 155 179 116 156 186 125 167 200 
450 300 70 38 116 148 172 113 150 172 122 157 184 116 157 174 115 154 177 121 162 137 
450 300 70 35 122 157 184 125 165 190 133 171 202 115 156 166 115 153 169 122 162 li10 
450 450 60 33 112 145 171 107 145 169 117 154 183 166 220 256 169 222 264 180 234 279 
450 450 60 30 119 155 184 113 155 182 129 169 201 149 203 232 149 201 236 156 210 248 
450 450 60 27 125 164 196 125 170 200 140 183 219 147 199 222 147 198 227 155 208 239 
450 450 70 38 110 139 171 107 141 171 115 147 182 162 217 254 165 218 262 176 231 277 
450 ~50 70 35 118 150 185 115 152 185 129 164 202 151 205 235 151 203 239 158 212 251 
450 450 70 31 128 163 201 131 170 207 144 182 223 147 201 224 148 199 229 156 209 241 
450 450 80 44 111 142 165 110 146 168 116 150 177 159 215 253 162 217 261 173 229 276 
450 450 80 40 113 147 174 112 151 176 123 161 191 152 207 238 152 205 242 159 214 254 
450 450 80 36 123 161 190 128 171 198 139 180 213 148 203 227 149 201 232 157 211 244 
450 600 70 35 114 155 187 116 161 192 124 167 203 197 276 337 202 279 346 214 293 362 
450 600 70 31 121 164 200 123 171 205 136 183 222 169 247 300 170 246 306 178 256 318 
450 600 70 28 146 192 231 153 204 241 166 216 258 157 234 281 159 234 287 168 245 300 
450 600 80 40 116 152 190 120 161 198 126 165 207 189 269 330 194 272 339 206 286 356 
450 600 80 36 126 164 206 130 173 213 141 183 228 165 244 299 166 243 304 175 253 316 
~50 600 80 32 155 196 241 164 211 254 176 220 268 151 229 277 153 229 283 162 240 296 
450 600 90 45 113 151 181 119 162 191 123 164 198 184 265 327 189 268 336 201 282 353 
450 600 90 40 119 160 193 124 170 202 134 178 215 161 240 296 162 240 301 170 250 314 
450 600 90 36 148 192 228 159 209 243 168 216 256 146 225 273 148 225 280 158 236 293 
600 300 60 39 121 172 215 112 168 210 118 172 219 132 177 203 134 176 209 138 183 217 
600 300 60 36 125 179 226 116 175 220 127 185 235 118 161 181 116 157 183 116 159 187 
600 300 60 33 137 195 244 134 196 244 145 205 258 116 159 171 115 155 174 116 159 180 
600 300 70 45 113 159 208 106 157 205 110 159 212 121 166 193 123 166 199 127 172 208 
600 300 70 42 119 168 220 112 166 217 121 173 229 112 156 177 110 152 179 III 155 184 
600 300 70 38 135 188 243 134 192 245 143 199 258 III 155 168 110 152 171 112 155 177 
600 300 80 52 117 166 207 113 167 206 114 166 211 124 170 199 126 170 205 130 176 213 
600 300 80 48 118 170 214 113 170 213 120 176 223 121 166 188 119 162 190 119 165 194 
600 300 80 44 136 191 238 137 197 242 143 202 252 121 165 180 120 162 183 121 166 188 
600 450 70 42 125 179 225 118 177 221 127 184 233 190 249 289 193 250 297 199 257 306 
600 450 70 38 134 191 240 127 189 236 141 201 253 170 228 262 170 225 265 171 229 271 
600 450 70 35 152 212 264 150 215 266 164 227 283 166 222 249 166 220 253 168 225 260 
600 450 80 48 119 168 220 114 168 218 120 172 228 177 237 278 180 238 285 186 245 295 
600 450 80 44 131 183 238 126 183 236 138 193 251 162 221 255 162 218 259 163 222 265 
600 450 80 40 154 209 267 155 215 271 166 224 286 157 214 242 157 213 246 160 217 253 
600 450 90 54 118 170 213 116 172 214 120 174 222 182 242 285 185 243 292 191 251 302 
600 450 90 49 127 181 228 124 184 229 134 191 242 170 229 265 169 226 268 171 230 274 
600 450 90 45 150 208 258 153 216 264 163 223 277 164 223 251 165 221 256 167 226 262 
600 600 70 38 135 195 248 135 200 251 141 205 261 225 308 373 229 310 381 236 319 392 
600 600 70 35 145 208 264 144 213 267 156 223 282 191 273 331 191 271 335 194 276 342 
600 600 70 31 175 242 301 181 252 309 192 262 324 182 263 314 184 263 320 187 268 328 
600 600 80 44 135 191 250 137 198 255 141 200 262 211 295 361 216 297 370 222 306 380 
600 600 80 40 146 205 266 148 211 272 158 219 285 185 267 326 185 266 331 188 271 338 
600 600 80 36 184 246 310 191 258 321 201 266 334 173 255 306 174 254 312 178 260 320 
600 600 90 49 135 193 244 139 202 251 141 202 256 217 302 368 221 304 377 228 313 388 
600 600 90 45 141 203 256 145 212 264 153 218 274 191 275 335 192 273 339 195 278 346 
600 600 90 40 180 244 301 190 259 314 197 264 324 179 262 314 ISO 261 320 184 267 328 
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TABLE P-5E. turAL HOX EHITrED ON mE INBOUND APPROA.CH (GRAMS) IN 15 MlNl1rES FOR GEC»!Kl'RY 7*4 

INrERSEctION MINOR STREET MAJOR STREET 

ENVIllCHIEMr LEFT TURNS LEFT TURNS 
WI IZVEL MEDIUM LEVEL HIGH LEVEL LOW LEVEL MEDIUM LEVEL HIGH LEVEL 

'IR\lClCS TROCKS TRUCKS TRUCKS TRUCKS TRUCKS 
LOW MED HIGH WI MED HIGH LOW MED HIGH LOW !lED HIGH LOW !lED HIGH LOW HEn HIGH 

V-2 V-I CY Gr U. LM IJ! HI. MH HII HL 11K HII U. LM IJ! HI. MH HII HL HH HH 

300 300 50 27 88 103 111 73 93 99 73 91 102 128 159 179 122 151 177 129 159 188 
300 300 50 25 91 110 120 76 100 108 81 103 117 119 149 162 110 138 157 113 142 164 
300 300 50 22 84 105 119 74 101 113 79 104 121 119 148 154 111 138 150 114 143 158 
300 300 60 33 87 98 III 75 90 102 72 86 103 116 148 169 III 140 167 117 149 178 
301} 300 60 30 88 102 118 75 94 109 78 95 115 118 148 162 108 137 157 III 142 164 
300 300 60 27 86 103 123 79 101 119 82 102 125 115 145 152 107 135 148 110 140 156 
300 300 70 38 96 109 115 86 104 108 81 98 106 113 146 168 108 138 166 114 147 177 
300 300 70 35 92 108 117 82 103 109 82 102 114 117 148 163 107 137 158 110 142 165 
300 300 70 31 88 107 118 83 107 117 83 106 121 117 148 156 109 137 151 112 143 159 
300 450 50 25 83 101 111 70 93 101 72 93 107 171 216 250 167 210 250 175 220 262 
300 450 50 22 85 106 120 72 98 110 SO 105 121 162 206 233 154 196 229 158 201 237 
300 450 50 20 84 108 125 77 106 120 85 112 131 158 201 221 151 192 218 156 199 227 
300 450 60 30 84 97 113 73 91 106 73 89 109 164 210 245 160 204 245 168 214 257 
300 450 60 27 88 104 123 77 98 115 83 102 124 160 205 233 152 195 229 156 201 237 
300 450 60 24 88 107 130 83 107 128 88 111 136 157 201 223 150 192 220 155 199 229 
300 450 70 35 91 107 115 83 103 110 81 100 111 162 208 244 157 202 244 165 212 256 
300 450 70 31 88 107 118 79 103 112 83 105 119 161 207 236 153 197 232 157 203 240 
300 450 70 28 88 109 123 85 111 124 88 113 130 159 204 226 152 194 223 157 201 232 
300 600 60 27 76 101 118 70 100 115 70 98 119 187 256 315 184 251 316 193 262 329 
300 600 60 24 81 109 129 75 108 126 81 112 135 163 232 283 156 223 281 162 230 290 
300 600 60 21 94 125 148 94 129 151 99 133 160 155 222 267 149 214 265 155 222 275 
300 600 70 31 79 99 122 75 100 121 73 96 122 178 248 307 175 243 308 184 254 321 
300 600 70 28 85 lOS 134 81 109 133 85 111 140 159 228 281 152 219 278 157 227 287 
300 600 70 24 101 127 156 103 134 161 106 135 168 148 216 262 142 208 260 148 216 270 
300 600 SO 36 84 107 121 83 110 123 78 104 122 170 241 301 167 236 302 176 247 315 
300 600 80 32 84 110 128 82 113 129 84 113 134 153 223 277 147 215 274 152 222 284 
300 600 SO 28 101 129 150 105 138 157 106 137 162 142 211 257 136 203 255 142 211 266 
450 300 50 30 114 143 165 106 140 160 113 145 170 124 159 183 124 157 187 131 166 198 
450 300 50 27 114 146 171 106 143 166 118 154 181 115 149 167 111 143 167 115 149 174 
450 300 50 25 119 154 182 116 157 182 128 167 198 111 145 155 109 140 156 113 146 165 
450 300 60 36 117 142 169 III 141 167 116 143 174 115 151 176 115 149 180 122 158 191 
450 300 60 33 119 146 177 113 145 174 123 153 187 112 147 165 109 141 166 112 147 173 
450 300 60 30 126 156 190 125 161 193 135 169 206 III 145 156 lOS 140 157 112 146 166 
450 300 70 42 126 153 172 122 154 172 124 154 177 111 148 174 111 146 178 118 155 190 
450 300 70 38 121 151 173 117 152 173 125 158 184 114 150 169 110 144 169 114 149 177 
450 300 70 35 127 160 185 129 167 190 136 172 201 114 148 160 111 143 162 115 150 170 
450 450 60 33 106 138 162 100 137 159 109 144 172 169 218 256 170 217 262 178 227 274 
450 450 60 30 113 147 175 106 146 171 121 159 190 152 200 232 150 196 233 154 202 242 
450 450 60 27 119 157 187 118 161 189 133 174 207 150 197 221 148 193 224 154 201 234 
450 450 70 38 109 136 166 105 137 166 112 142 176 161 211 251 163 210 256 171 221 269 
450 450 70 35 117 147 180 113 148 179 126 159 195 150 199 231 147 194 233 152 201 242 
450 450 70 31 127 160 196 129 167 201 141 177 217 147 195 220 145 191 223 151 199 233 
450 450 SO 44 114 143 165 112 147 167 117 150 175 155 206 246 156 205 252 165 215 264 
450 450 80 40 116 149 173 114 152 175 124 160 189 148 198 231 145 193 232 150 200 241 
450 450 80 36 126 162 190 130 171 197 140 179 210 145 194 220 143 190 222 149 197 232 
450 600 70 35 107 145 176 107 151 ISO 114 156 190 199 273 335 202 273 342 211 285 356 
450 600 70 31 114 155 189 114 160 193 127 171 209 171 243 299 169 240 302 175 247 312 
450 600 70 28 138 183 219 144 194 229 157 204 245 159 231 280 159 228 283 166 237 294 
450 600 SO 40 114 147 184 117 155 190 121 158 198 188 262 326 190 262 332 200 274 346 
450 600 80 36 123 160 200 126 167 206 136 176 219 163 237 293 162 233 296 168 241 306 
450 600 80 32 152 192 235 161 205 246 171 214 260 150 222 272 149 220 276 156 228 287 
450 600 90 45 114 151 179 119 161 188 122 162 193 179 255 319 182 255 326 192 267 340 
450 600 90 40 120 159 191 125 169 199 133 175 210 156 230 288 154 227 290 160 234 300 
450 600 90 36 149 191 226 160 207 240 168 213 251 142 215 265 141 212 269 148 221 280 
600 300 60 39 117 167 208 107 162 202 112 165 210 134 173 201 133 170 205 135 174 211 
600 300 60 36 122 174 219 111 169 212 122 178 226 119 157 178 114 150 178 112 150 180 
600 300 60 33 134 189 237 130 190 236 140 198 249 118 155 169 114 149 170 113 150 173 
600 300 70 45 114 159 206 107 156 202 109 157 208 119 159 188 118 156 192 120 160 198 
600 300 70 42 120 168 218 112 165 214 120 171 225 110 149 171 105 142 171 103 142 173 
600 300 70 38 137 187 241 135 190 242 143 196 254 110 148 163 106 142 164 105 143 167 
600 300 80 52 123 170 209 117 170 207 118 168 211 119 160 190 118 157 193 120 161 199 
600 300 80 48 123 174 216 118 173 214 124 177 223 115 155 179 111 149 178 109 149 180 
600 300 SO 44 141 194 240 141 199 243 147 203 252 116 155 171 112 149 172 III 150 175 
600 450 70 42 120 172 216 112 169 212 119 175 222 190 243 286 191 242 291 193 247 298 
600 450 70 38 129 184 231 121 181 226 134 192 243 170 222 258 167 217 259 166 218 262 
600 450 70 35 147 205 255 144 207 256 157 218 272 165 217 245 163 212 247 163 214 251 
600 450 SO 48 119 166 216 113 165 214 118 168 222 173 228 271 174 226 276 177 231 283 
600 450 80 44 130 ISO 234 124 180 231 135 189 245 158 211 248 155 206 249 154 207 252 
600450 SO 40 154 207 263 153 212 266 164 220 280 153 205 235 151 201 237 151 203 241 
600 450 90 54 122 171 213 118 173 213 121 174 220 175 230 274 175 228 279 178 233 286 
600 450 90 49 130 183 228 127 184 228 135 191 240 162 216 254 159 211 255 158 212 258 
600450 90 45 154 210 258 156 217 263 164 223 275 157 210 241 155 206 243 155 208 247 
600 600 70 38 128 186 237 127 190 240 132 194 248 224 301 368 225 301 374 229 307 382 
600 600 70 35 138 199 253 136 203 255 147 212 269 189 266 326 187 262 328 187 264 332 
600 600 70 31 168 233 290 173 243 298 183 251 312 181 257 309 180 253 313 181 257 318 
600 600 SO 44 133 187 244 134 193 248 137 194 255 207 285 353 208 285 359 213 291 367 
600 600 80 40 144 201 261 145 206 265 153 213 277 179 257 318 177 253 320 178 255 325 
600 600 SO 36 182 242 305 188 253 315 197 260 326 168 244 298 167 241 301 168 244 307 
600 600 90 49 136 193 242 140 201 248 141 200 252 209 288 357 211 288 363 215 294 371 
600 600 90 45 143 203 255 146 211 261 153 216 271 183 261 323 181 257 325 181 259 329 
600 600 90 40 182 244 299 190 258 311 197 262 321 171 248 303 169 245 306 171 248 311 
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TAIILE F-5'. TOrAL NOX ElfiT'l.'ED ON THE [MBOUND AP~ (GlWIS) IN 15 MINlI'I'ES FOR GECtI!TR'l 7*5 

IlI'I'ERSECTION MD«>II. STREET HAJOII. STREET 

EtmROl't1ENT Ll!P! TIlRlIS LI!PT TlJII.NS 
I.Dl Ll!VEL MEDIUM LI!VEL HIGH Ll!VEL I.Dl LEVEL MEDIUM LEVEL HlQI LEVEL 

1'lUlCKS 1'lUlCKS TIlOCES 1'lUlCKS TIlUCJ(.S TIlUCJ(.S 
I.Dl MED HIGH 1m MED HIGI! I.Dl MED HIGH 1m MED HIGI! 1m HED HIGH 1m MED HIGH 

V-2 V-I C'l G't U. LH UI HI. 11K HI! IlL 11M 11M U. LH UI HI. 11M HI! IlL 11M HH 

300 300 50 27 105 118 124 83 102 106 76 93 102 137 162 184 129 152 181 133 158 189 
300 300 50 25 105 121 130 83 lor. 112 81 101 113 136 160 175 124 146 168 124 149 172 
300 300 50 22 93 113 125 77 102 112 75 98 114 128 152 160 117 139 153 118 142 158 
300 300 60 33 106 115 127 87 101 III 77 89 105 129 155 178 121 145 174 125 151 182 
300 300 60 30 lor. 115 130 84 101 114 SO 95 113 138 163 179 126 149 171 126 151 176 
300 300 60 27 98 113 131 84 lor. 120 SO 98 120 128 152 161 117 139 154 118 142 160 
300 300 70 38 105 116 120 87 lor. 106 76 90 97 129 156 ISO 121 146 176 125 152 1'35 
300 300 70 35 97 111 U8 79 99 lor. 73 91 101 140 166 183 128 153 176 129 155 180 
300 300 70 31 89 106 116 77 99 107 71 91 lor. 133 158 168 122 145 162 123 148 167 
300 450 50 25 102 118 126 82 103 UO 78 97 109 183 222 259 176 214 256 181 221 265 
300450 50 22 101 120 131 81 105 US 82 lor. 119 181 219 249 170 207 242 172 210 248 
30045050 20 96 118 133 82 109 122 83 lOS 126 170 207 229 160 195 224 162 200 230 
300 4SO 60 30 105 116 130 87 103 116 80 95 113 179 220 257 173 211 254 178 218 264 
300 4SO 60 27 105 119 137 87 106 122 86 lor. 125 183 222 252 172 210 246 174 213 252 
300450 60 24 102 119 140 90 112 131 sa 109 133 172 211 234 163 199 229 165 2or. 235 
300 450 70 35 101 115 121 86 105 109 77 94 lor. 180 221 259 173 212 257 178 220 266 
300450 70 31 94 111 121 79 101 lOS 76 96 lOS 187 227 258 176 215 252 178 218 258 
300 450 70 28 90 110 123 81 106 116 77 100 116 177 217 241 168 205 235 170 209 242 
300 600 60 27 97 120 135 84 112 125 78 lor. 122 193 257 317 187 249 316 194 258 326 
300 600 60 24 99 124 143 85 116 133 84 114 135 177 240 293 168 229 288 170 233 295 
300 600 60 21 108 137 158 100 134 154 99 131 156 161 223 269 152 212 265 156 218 273 
300 600 70 31 102 120 141 91 U4 133 82 103 128 187 252 313 182 244 312 188 253 323 
300 600 70 28 lor. 125 ISO 93 119 142 90 114 142 176 240 294 167 229 289 170 233 296 
300 600 70 24 117 141 168 112 141 166 lOS 135 166 158 221 268 149 210 264 153 216 272 
300 600 80 36 96 117 130 88 113 125 77 101 117 183 248 311 177 241 309 184 249 320 
300600 80 32 93 116 112 84 113 127 78 105 125 174 239 294 165 227 289 167 232 296 
300 600 80 28 105 132 151 102 134 151 97 127 149 155 219 267 146 208 263 150 214 270 
450 300 50 30 121 148 168 106 138 156 105 136 159 129 159 185 127 154 187 131 161 196 
450 300 50 27 117 148 170 102 137 158 107 141 167 128 157 176 122 149 174 123 151 179 
450 300 50 25 118 152 177 109 147 171 114 151 180 117 145 157 112 137 156 113 141 162 
450 300 60 36 126 148 174 113 141 165 111 136 165 124 154 182 121 ISO 183 126 156 192 
450 300 60 33 124 149 178 111 142 169 114 143 175 129 158 179 123 150 176 123 153 181 
450 300 60 30 127 155 187 120 153 183 122 154 190 120 149 162 114 141 160 116 145 166 
450 300 70 42 123 149 166 113 143 159 lOS 137 157 124 155 183 121 150 185 126 157 194 
450 300 70 38 115 143 164 lor. 137 156 105 137 160 134 164 185 128 156 183 129 159 188 
450 300 70 35 117 148 172 112 149 170 113 147 174 126 156 170 121 148 168 122 152 174 
450 4SO 60 33 115 144 167 102 137 157 lor. 137 163 177 221 261 176 217 264 181 225 274 
450 450 60 30 117 150 176 lor. 142 166 112 149 177 168 211 244 163 203 243 165 20S 249 
450 4SO 60 27 120 156 184 112 154 180 120 159 191 158 200 226 154 193 226 157 198 233 
450 450 70 38 120 145 173 109 139 166 109 137 169 173 211 259 171 214 262 111 222 272 
450 450 70 35 124 152 184 113 146 176 119 150 185 169 213 247 164 206 246 166 210 252 
450 450 70 31 130 161 196 125 161 194 131 165 203 159 201 229 154 195 229 151 200 236 
450 450 80 44 113 141 161 105 138 156 103 134 157 170 216 258 169 212 261 175 220 211 
450 450 80 40 112 143 166 103 139 160 101 141 161 110 215 250 165 208 249 167 212 255 
450 450 80 36 119 152 179 116 155 119 119 156 185 160 203 231 155 191 231 158 202 239 
450 600 70 35 117 154 183 111 153 ISO 111 151 183 202 210 335 202 268 339 209 271 3SO 
450 600 70 31 120 160 192 114 159 189 120 163 198 181 248 306 117 242 306 ISO 241 313 
450 600 70 28 141 184 219 140 188 221 146 192 230 162 228 279 159 223 280 163 229 288 
450 600 80 40 126 158 193 122 159 192 120 155 193 194 263 328 194 261 332 201 270 344 
450 600 80 36 132 167 205 128 167 2or. 131 169 211 171 245 3or. 113 239 3or. 177 244 312 
450 600 80 32 157 195 236 159 202 241 162 203 248 156 223 215 153 218 276 157 224 284 
450 600 90 45 116 150 171 114 154 179 110 141 118 189 259 325 189 251 329 196 266 341 
450 600 90 40 118 155 185 116 158 186 117 158 191 113 242 301 169 236 302 172 241 309 
450 600 90 36 143 184 217 147 193 224 148 191 228 151 219 271 148 214 213 152 220 281 
600 300 60 39 125 172 212 108 161 199 106 151 200 136 110 200 133 164 201 132 165 2or. 
600 300 60 36 125 116 219 108 164 205 112 166 212 128 161 185 121 152 182 111 ISO 181 
600 300 60 33 134 188 234 123 182 226 126 183 233 120 152 168 114 143 166 no 142 166 
600 300 70 45 124 166 212 109 151 201 105 151 200 124 159 190 121 154 191 120 155 195 
600 300 70 42 126 172 221 111 162 209 113 162 214 123 157 181 116 147 178 111 145 178 
600 300 70 38 139 188 240 130 184 234 131 183 239 115 148 165 109 140 163 105 138 164 
600 300 80 52 121 167 205 109 160 196 103 151 192 128 163 196 125 158 196 124 159 200 
600 30080 48 119 167 208 106 160 199 105 151 201 132 166 192 125 157 189 120 155 188 
600 300 80 44 132 184 228 126 182 224 124 179 226 125 158 177 119 150 175 115 148 175 
600 450 70 42 129 180 222 115 110 211 115 169 214 195 242 287 193 238 289 193 241 294 
600 450 70 38 135 188 233 120 118 222 126 182 231 182 229 266 176 221 265 173 220 266 
600 450 70 35 149 205 254 140 201 248 145 205 257 110 216 246 165 209 246 162 208 247 
600 450 80 48 130 175 224 118 168 215 116 164 216 181 230 276 179 226 278 180 229 282 
600 450 80 44 138 187 238 125 119 229 129 181 236 174 222 260 168 214 258 165 212 259 
600 450 80 40 158 209 264 151 207 260 154 209 261 161 208 240 lU 201 239 154 201 241 
60045090 54 122 110 211 112 165 2or. lOS 159 203 186 236 282 232 285 185 234 289 
600 450 90 49 127 178 222 117 173 214 118 173 219 181 230 269 176 222 268 172 221 269 
600450 90 45 147 201 248 142 202 246 144 201 251 169 217 249 164 210 248 161 209 250 
600 600 70 38 139 196 245 131 193 241 129 190 242 223 295 364 222 292 367 223 296 373 
600 600 70 35 145 205 257 131 202 252 141 2or. 260 196 267 329 191 260 328 189 260 331 
600 600 70 31 172 235 291 170 238 291 174 240 299 180 250 305 176 245 306 115 245 309 
600600 80 44 146 198 254 141 198 251 137 192 251 209 282 352 208 279 355 210 283 361 
600600 80 40 153 208 267 147 207 264 149 20S 269 190 262 324 185 255 324 183 255 326 
60060080 36 188 246 307 187 251 310 189 2SO 315 170 242 297 167 236 298 165 237 301 
600 600 90 49 139 194 241 136 195 241 129 187 238 215 289 359 214 286 363 216 290 369 
600 600 90 45 142 200 250 138 201 249 138 199 252 196 269 333 192 263 332 189 262 335 
600600 90 40 177 237 291 179 244 296 178 242 298 177 249 305 173 243 306 172 244 309 
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!ABLE F-SG. TOrAL NOX EMITI'ED 011 TIlE INBOUND APPROACH (GRAMS) IN 15 MINlTrES FOR GEOMETRY 6*6 

I In'ERSECTION MINOR STREET MAJOR STREET 

ENVIRONHElfr LEFT TURNS LEFT TURNS 
LCM LEVEL MEDIUM LEVEL HIGH LEVEL LCM LEVEL MEDIUM LEVEL HIGH LEVEL 

TRIJCItS TRUCKS TRUCKS TRUCKS TROCKS TRUCKS 
LCM HED HIGH LCM HED HIGH LCM MED HIGH LCM HED HIGH LCM HED HIGH LCM HED HIGH 

V-2 V-I CY Gr U. LM Ul HI.. HH MIl HI. HH HH U. LM Ul HI.. HH MIl HI. HH HH 

300 JOO 50 27 135 163 183 132 165 184 122 154 177 121 158 176 118 153 177 127 164 190 
300 300 50 25 144 175 199 141 177 199 137 171 198 116 151 162 109 142 160 114 149 169 
300 300 50 22 133 168 194 136 175 200 132 169 199 118 152 157 112 144 155 118 152 165 
300 300 60 33 126 150 176 126 154 179 114 140 170 113 150 170 110 145 171 119 156 184 
300 300 60 30 133 159 189 132 163 191 126 155 188 117 154 166 111 145 163 116 152 173 
300 300 60 27 128 158 190 133 167 198 127 159 195 117 153 158 III 145 156 117 153 166 
300 300 70 38 128 154 172 130 161 177 116 145 166 114 152 172 111 147 173 120 158 186 
300 300 70 35 130 159 180 131 165 184 123 155 179 120 157 170 113 148 168 118 155 177 
300 300 70 31 122 154 179 129 166 189 121 156 184 122 159 165 117 151 163 123 159 173 
300 450 50 25 130 160 183 129 164 186 122 156 182 171 221 254 169 217 256 179 230 271 
300 450 50 22 138 172 198 136 175 199 135 172 202 164 214 239 159 206 238 165 214 248 
300 450 50 20 134 171 200 138 180 207 137 177 209 162 211 230 158 204 229 165 214 241 
300 450 60 30 123 148 177 124 155 182 115 144 176 167 219 252 166 215 254 176 227 269 
300 450 60 27 132 161 193 133 167 197 129 162 197 166 216 243 160 209 241 167 217 252 
300 450 60 24 lJO 161 197 136 173 207 133 168 206 165 215 234 161 208 234 168 217 245 
300 450 70 35 123 151 172 126 160 179 115 147 171 168 220 254 166 216 257 176 229 271 
300 450 70 31 125 157 180 128 165 187 123 157 184 170 222 249 165 214 247 171 222 258 
300 450 70 28 122 157 183 131 170 196 125 163 193 170 221 241 166 214 240 173 223 252 
300 600 60 27 123 160 190 129 171 199 120 160 193 185 259 316 184 257 320 196 270 335 
300 600 60 24 134 174 207 139 184 215 136 179 215 164 238 288 160 231 288 167 241 299 
300 600 60 21 144 187 223 155 203 237 151 198 237 157 230 273 154 225 274 163 235 287 
300 600 70 31 117 150 186 125 163 197 114 150 189 179 255 312 178 252 316 190 265 332 
300 600 70 28 129 165 204 137 178 215 131 170 212 163 238 289 159 232 289 167 241 300 
300 600 70 24 143 181 223 156 200 240 150 192 237 154 228 272 151 223 273 160 233 285 
300 600 80 36 116 151 178 126 166 192 112 151 182 174 251 310 174 248 313 185 262 329 
300 600 80 32 121 160 190 131 174 203 123 165 199 161 236 288 157 230 288 164 240 300 
300 600 80 28 135 176 210 151 197 229 142 187 224 151 226 271 148 221 271 157 231 284 
450 300 50 30 176 218 253 180 227 260 177 223 260 121 161 184 123 162 190 133 173 204 
450 300 50 27 182 227 264 186 236 271 188 237 277 115 155 170 114 151 173 120 159 183 
450 300 50 25 184 232 272 193 246 285 196 247 291 114 152 161 113 150 164 120 158 175 
450 300 60 36 172 209 249 178 220 258 173 213 256 115 157 180 118 157 187 128 169 201 
450 300 60 33 179 219 262 184 230 271 185 229 275 116 156 173 114 153 175 120 161 186 
450 300 60 30 183 226 272 194 242 287 194 241 291 116 156 165 116 153 169 123 162 180 
450 300 70 42 173 213 245 181 226 256 174 217 252 115 157 182 118 158 188 127 170 202 
450 300 70 38 173 216 251 181 229 262 180 226 264 121 162 179 120 159 182 125 167 192 
450 300 70 35 177 222 261 190 241 278 188 238 279 122 163 173 122 160 177 129 169 188 
450 450 60 33 168 213 249 174 224 259 174 222 262 172 226 263 176 228 271 186 241 286 
450 450 60 30 180 228 268 186 238 276 191 242 285 158 212 241 158 210 246 165 219 257 
450 450 60 27 184 234 277 195 250 291 200 254 300 158 211 233 159 209 238 167 219 250 
450 450 70 38 163 203 246 171 216 257 169 212 258 168 223 261 172 225 269 182 238 284 
450 450 70 35 177 219 265 185 232 276 188 234 283 159 214 245 159 212 249 167 221 260 
450 450 70 31 184 230 279 197 248 295 200 249 302 159 212 236 159 211 241 167 221 253 
450 450 80 44 161 203 237 171 218 251 166 212 250 165 221 260 169 223 268 180 236 283 
450 450 80 40 168 214 251 178 229 265 179 228 269 160 216 247 160 214 252 168 223 263 
450 450 80 36 176 224 265 192 245 284 192 244 288 160 214 239 160 213 244 168 223 256 
450 600 70 35 168 220 263 181 237 279 179 233 280 201 279 340 206 282 350 218 296 366 
450 600 70 31 181 235 282 193 252 297 197 254 304 175 253 307 176 252 312 184 262 325 
450 600 70 28 202 260 309 220 283 331 224 284 337 166 243 290 168 243 296 177 254 309 
450 600 80 40 167 214 263 182 234 281 178 227 280 193 272 334 197 275 343 210 289 360 
450 600 80 36 182 232 284 197 251 302 198 251 307 171 250 305 172 249 310 181 259 323 
4;0 600 80 32 209 261 317 229 286 340 230 285 344 160 238 285 162 238 292 171 249 305 
450 600 90 45 161 210 251 178 232 272 171 223 268 188 268 331 193 271 340 205 285 357 
450 600 90 40 172 224 268 189 246 288 188 243 291 167 247 302 168 246 308 176 256 320 
450 600 90 36 198 254 301 221 ' 281 327 220 278 329 155 234 282 157 234 289 166 245 302 
600 300 60 39 187 249 303 189 256 309 184 249 307 134 179 206 136 179 212 140 185 220 
600 300 60 36 196 261 319 198 268 324 199 268 328 122 166 186 l20 l62 l88 l21 l64 192 
600 300 60 33 206 274 335 213 287 345 214 286 349 123 166 179 122 163 182 123 l66 187 
600 300 70 45 175 233 293 180 242 301 173 233 297 123 168 196 125 168 202 129 174 210 
600 300 70 42 187 247 311 191 256 318 190 253 320 117 161 182 115 157 184 115 160 189 
600 300 70 38 201 264 331 210 279 344 209 276 346 119 162 176 118 159 179 119 162 184 
600 300 80 52 177 237 289 183 248 299 174 237 293 126 173 201 128 172 207 132 179 216 
600 300 80 48 183 246 301 189 257 311 186 252 311 126 171 193 124 167 195 124 170 199 
600 300 80 44 198 264 322 210 281 337 206 275 337 128 l73 187 127 l70 190 128 173 196 
600 450 70 42 189 254 311 193 263 318 191 259 319 197 255 296 200 256 303 205 264 313 
600 450 70 38 203 271 331 207 280 338 211 282 345 179 237 271 178 234 274 180 238 280 
600 450 70 35 218 289 352 228 304 365 231 305 372 177 234 261 177 232 265 179 236 272 
600 450 80 48 179 239 302 186 251 312 182 245 311 183 243 285 187 244 292 192 251 302 
600 450 80 44 197 260 326 203 271 335 204 270 340 171 230 265 170 227 268 172 231 274 
600 450 80 40 217 283 352 229 300 367 230 299 372 168 226 254 168 224 258 171 229 265 
600 450 90 54 176 238 293 184 252 305 178 243 301 188 249 292 191 250 299 197 257 308 
600 450 90 49 190 255 313 198 268 324 197 266 327 l79 238 274 178 235 277 180 239 283 
600 450 90 45 210 279 340 224 298 357 223 295 359 176 234 263 176 233 267 178 237 274 
600 600 70 38 196 268 332 207 284 346 203 278 345 228 311 377 233 314 385 239 322 396 
600 600 70 35 212 286 353 222 302 367 224 302 372 197 279 337 197 277 342 200 282 349 
600 600 70 31 240 317 387 256 339 407 257 338 411 191 272 323 192 271 329 196 277 337 
600 600 80 44 194 260 330 207 278 346 200 270 343 215 299 365 219 301 373 226 310 384 
600 600 80 40 210 280 352 223 297 368 222 295 371 191 274 333 191 272 337 194 277 344 
600 600 80 36 245 318 394 263 341 415 263 338 418 181 263 315 182 263 321 186 268 329 
600 600 90 49 190 259 321 205 280 339 197 269 334 221 305 372 225 308 381 231 316 392 
600 600 90 45 202 274 339 217 294 357 214 290 358 197 281 341 198 280 346 201 284 353 
600 600 90 40 238 313 381 258 339 405 255 334 405 187 270 323 189 270 329 192 275 337 
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TABLE F-5H. TOrAL NOX EKITI'EO ON mE INBOUND APPROACH (GRAMS) IN 15 MINl1l'ES FOR GEOMn'RY 7*6 

INTERSEC!ION Hl!l)R STREET MAJOR STREET 

ENVIRONMENT LEFT TIlIINS I.DT TIlIINS 
!Dol LEVEL MEDIUM LEVEL HIGH LEVEL !Dol LEVEL MEDIUM LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
!Dol MED HIGH !Dol MEO HIGH !Dol MED HIGH !Dol MED HIGH !Dol MEO HIGH !Dol MED HIGH 

V-2 V-I CY GT LL LM UI KL MH MH HL 11M HH LL LM UI KL MH MH HL 11M HII 

300 300 50 27 131 158 176 127 159 176 117 146 168 130 161 181 124 153 180 131 162 191 
300 300 50 25 140 170 191 136 171 190 131 164 1B9 124 154 167 114 142 162 117 147 169 
300 300 50 22 130 162 187 131 169 192 126 162 190 126 155 162 118 145 158 122 151 165 
300 300 60 33 128 149 174 126 152 175 113 138 166 118 150 171 113 143 170 119 151 181 
300 300 60 30 134 159 186 132 162 188 125 153 184 122 153 167 113 142 162 116 146 169 
300 300 60 27 130 157 188 133 166 195 126 157 191 122 152 160 114 142 155 118 147 163 
300 300 70 38 134 158 174 134 163 178 119 146 166 115 148 170 110 141 169 116 149 180 
300 300 70 35 135 162 182 135 167 185 126 156 179 121 153 168 112 142 163 115 146 170 
300 300 70 31 128 158 180 134 169 190 124 158 183 124 155 163 116 145 159 119 150 167 
300 450 50 25 124 153 174 122 156 176 114 147 171 178 223 257 173 216 257 181 226 269 
300 450 50 22 132 164 189 130 167 190 128 163 191 170 215 242 162 205 238 166 210 246 
300 450 50 20 129 164 191 132 172 197 129 168 198 169 212 233 162 203 230 167 210 239 
300 450 60 30 122 146 173 122 151 177 112 139 170 171 217 252 166 210 252 174 220 264 
300 450 60 27 132 159 189 131 164 192 127 157 191 169 214 242 161 204 238 165 210 247 
300 450 60 24 129 159 193 135 170 202 130 163 200 169 213 234 162 204 231 166 210 240 
300 450 70 35 126 153 172 129 161 178 116 146 169 168 215 251 164 208 251 171 218 263 
300 450 70 31 129 158 180 131 166 186 124 157 182 170 216 245 162 206 241 166 212 249 
300 450 70 28 126 158 183 133 171 194 126 162 191 170 215 237 163 206 234 168 213 243 
300 600 60 27 116 151 179 120 161 187 110 149 180 190 260 318 187 255 320 196 265 333 
300 600 60 24 126 165 196 131 174 204 126 168 203 169 238 290 162 229 287 168 236 296 
300 600 60 21 136 178 212 147 193 226 142 187 224 163 231 275 157 223 274 163 231 284 
300 600 70 31 115 146 180 122 158 190 110 144 181 181 251 311 178 246 312 187 257 325 
300 600 70 28 127 161 198 134 172 208 127 164 204 165 234 287 158 226 284 163 233 294 
300 600 70 24 140 177 217 153 195 233 146 186 229 157 225 271 151 217 269 157 225 279 
300 600 80 36 117 151 177 127 165 189 112 149 178 173 244 305 170 239 306 179 250 319 
300 600 80 32 123 159 188 132 173 200 123 163 195 159 230 283 152 221 281 158 228 290 
300 600 80 28 137 176 208 151 196 226 142 185 220 150 220 266 144 212 264 150 220 275 
450 300 50 30 175 215 248 178 223 254 174 218 253 126 161 185 126 159 190 133 168 201 
450 300 50 27 181 224 259 133 232 265 185 232 271 120 154 172 116 148 172 119 154 180 
450 300 50 25 183 229 267 191 242 279 193 242 284 119 152 162 116 147 164 120 153 172 
450 300 60 36 175 210 249 180 221 257 174 213 255 117 153 179 117 151 183 124 160 194 
450 300 60 33 182 221 262 187 231 270 187 228 273 117 152 170 113 146 171 117 152 178 
450 300 60 30 186 228 272 197 243 286 196 241 289 118 152 164 115 147 165 119 153 173 
450 300 70 42 180 218 249 188 231 259 1~0 221 254 113 150 177 113 148 181 121 157 192 
450 300 70 38 181 222 255 188 234 266 185 230 266 119 155 174 115 149 174 118 154 132 
450 300 70 35 184 228 265 197 246 281 194 241 281 121 156 168 118 151 169 122 157 178 
450 450 60 33 165 208 243 170 218 251 169 215 253 175 224 263 176 224 268 185 234 281 
450 450 60 30 177 223 261 182 232 269 186 235 277 161 209 241 158 205 243 163 211 251 
450 450 60 27 180 229 270 191 245 284 195 247 291 161 209 233 159 205 236 165 212 245 
450 450 70 38 165 203 244 172 215 254 169 210 254 168 21B 257 169 217 263 177 227 275 
450 450 70 35 179 219 264 185 231 274 188 232 279 159 208 241 156 203 242 161 210 251 
450 450 70 31 186 230 277 198 247 293 200 247 298 158 207 232 157 203 235 162 210 244 
450 450 80 44 166 207 240 176 221 252 170 214 250 161 213 253 163 212 258 171 222 271 
450 450 80 40 174 218 254 183 232 266 183 230 269 157 207 240 154 202 242 159 209 250 
450 450 80 36 182 228 267 196 248 235 196 246 288 156 205 232 154 201 234 160 209 244 
450 600 70 35 163 213 255 175 229 269 172 224 270 203 276 339 205 277 346 215 288 360 
450 600 70 31 176 228 273 187 245 288 190 245 293 177 249 305 175 246 308 181 254 318 
450 600 70 23 198 253 301 215 275 321 217 275 327 168 239 288 167 237 292 174 246 303 
450 600 80 40 167 212 260 181 231 277 176 223 275 191 266 330 194 266 336 203 278 350 
450 600 80 36 182 230 281 196 248 298 196 247 301 169 243 300 168 240 303 174 247 313 
450 600 80 32 209 259 313 228 284 336 228 282 339 158 231 281 158 228 284 165 237 295 
450 600 90 45 lEiS 212 252 181 233 271 173 224 266 183 258 323 185 259 330 195 270 343 
450 EiOO 90 40 176 226 269 191 247 288 189 243 289 lEi2 236 294 160 233 297 166 241 307 
450 600 90 36 202 256 301 224 282 326 221 278 327 150 223 274 150 221 278 156 230 289 
600 300 60 39 186 246 299 187 252 303 181 245 301 136 175 204 135 172 207 137 176 213 
600 300 60 36 196 259 315 196 265 319 196 263 322 123 162 183 119 155 183 117 155 185 
600 300 60 33 205 272 330 212 283 340 211 281 343 125 162 177 121 157 177 120 157 180 
600 300 70 45 180 235 294 183 243 300 175 234 296 121 161 191 120 159 194 122 162 200 
600 300 70 42 191 249 311 194 258 318 192 254 319 114 154 176 110 147 176 108 147 178 
600 300 70 38 205 267 331 214 280 343 211 276 344 117 155 171 113 149 171 112 150 174 
600 300 80 52 185 243 294 190 254 302 180 242 296 121 162 193 120 159 196 122 163 202 
600 300 80 48 191 252 306 196 263 315 192 257 313 120 160 184 116 154 183 113 153 185 
600 300 80 44 206 270 327 217 286 341 212 280 340 123 162 179 119 157 179 118 157 182 
600 450 70 42 186 249 304 189 257 311 186 253 311 196 250 293 197 248 297 200 253 304 
600 450 70 38 201 267 325 204 275 331 206 276 337 179 231 267 175 226 268 174 227 271 
600 450 70 35 216 285 346 224 298 358 227 299 364 177 228 257 174 224 259 174 226 263 
600 450 80 48 182 240 301 187 250 310 182 243 308 180 234 278 180 233 282 183 237 290 
600 450 80 44 199 260 325 204 270 333 205 269 337 167 220 257 164 215 258 163 216 261 
600 450 80 40 220 284 351 230 299 365 230 298 369 165 217 247 162 213 248 162 215 253 
600 450 90 54 182 243 296 1~9 255 306 182 246 302 181 236 281 1B2 235 286 185 240 293 
600 450 90 49 196 260 316 203 272 326 201 269 328 171 225 263 168 220 264 167 221 267 
600 450 90 45 217 284 343 230 302 359 228 298 360 169 222 253 166 218 254 166 220 259 
600 600 70 38 192 262 324 202 277 337 197 270 335 227 305 372 229 304 378 233 311 386 
600 600 70 35 207 280 345 217 295 358 217 293 362 195 272 332 193 268 334 193 270 339 
600 600 70 31 235 311 379 251 331 398 251 330 401 189 265 318 188 262 321 189 265 327 
600 600 80 44 194 259 327 206 276 342 199 267 338 210 289 357 212 288 363 216 295 371 
600 600 80 40 210 278 349 222 295 364 221 292 366 185 263 324 133 259 326 184 261 331 
600 600 80 36 246 316 391 263 339 411 261 335 413 176 253 307 175 250 310 176 253 316 
600 600 90 49 195 262 322 209 281 339 199 270 333 212 292 361 214 292 367 218 298 375 
600 600 90 45 207 277 340 221 296 357 217 291 357 189 267 329 187 263 331 187 265 336 
600 600 90 40 242 316 382 262 341 405 258 335 404 179 257 312 178 254 315 179 257 320 
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'IABLE F-51. TUrAL IIOX EHImD ON TIlE INBOUND APPlWACH (GRAMS) IN 15 HINlTrES FOR GEOHETRY 7*7 

II1'rERSECTION KIIIOII. STIIEET HAJOR STIIEET 

ENVIll<B!ENr lEFT nJRMS LEFT nJRMS 
LOW LEVEL MEDIUM LEVEL HIGH LEVEL LOW LEVEL MEDIUH LEVEL HIGH LEVEL 

TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS TRUCKS 
LOW lIED HIGH LOW MED HIGH LOW MED HIGH LOW MEIl HIGH LOW MED HIGH LOW MEIl HIGH 

V-2 V-I CY GT U. Ut U\ HI. 11M MIl IlL 11K HB LL Ut UI HI. 11M MIl IlL 11K HB 

300 300 50 27 146 170 187 135 165 180 117 145 166 144 169 192 136 159 188 140 165 196 
300 300 50 25 151 179 199 140 173 191 128 159 182 145 170 185 133 156 177 133 158 182 
300 300 50 22 137 168 191 132 167 189 120 153 180 140 164 172 129 151 165 130 154 171 
300 300 60 33 144 164 187 135 160 181 116 139 165 135 162 185 127 152 181 131 158 189 
300 300 60 30 147 170 196 138 166 190 124 150 179 147 173 189 135 159 181 135 161 185 
300 300 60 27 139 164 193 136 166 194 121 150 183 140 164 173 129 151 167 130 154 172 
300 300 70 38 139 162 176 133 160 173 III 137 155 136 164 188 128 153 184 132 159 192 
300 300 70 35 137 162 180 130 161 177 114 143 164 149 176 193 138 162 185 138 164 190 
300 300 70 31 126 154 175 125 159 178 109 140 164 145 170 180 134 157 174 135 161 179 
300 450 50 25 141 168 187 132 164 182 117 147 170 194 234 270 187 225 267 192 232 277 
300 450 50 22 145 175 198 136 171 192 127 160 186 194 233 263 184 220 256 185 224 262 
300 450 50 20 137 171 196 134 172 196 125 161 190 185 223 246 176 212 240 178 216 247 
300 450 60 30 140 162 188 134 161 185 117 142 171 190 231 268 184 222 266 189 229 275 
300 450 60 27 146 171 200 139 169 196 128 156 188 196 236 266 186 223 260 187 227 265 
300 450 60 24 140 168 200 139 172 202 127 159 194 188 227 251 179 215 245 181 220 252 
300 450 70 35 134 159 176 129 159 175 110 138 159 191 233 271 184 224 268 189 231 277 
300 450 70 31 132 160 181 128 161 179 114 145 169 200 241 272 190 228 266 191 232 272 
300 450 70 28 126 157 180 127 163 184 113 147 174 193 233 257 184 221 252 186 226 258 
300 600 60 27 134 168 194 132 171 195 115 152 181 201 265 326 195 257 324 202 266 335 
300 600 60 24 141 178 207 138 180 208 127 167 200 188 251 305 178 239 299 181 244 306 
300 600 60 21 147 187 219 151 196 226 139 182 218 174 236 283 165 226 279 169 231 286 
300 600 70 31 135 164 196 135 169 200 116 148 184 195 260 322 190 253 321 196 261 331 
300 600 70 28 143 175 211 143 180 214 130 165 204 187 251 306 178 240 300 180 244 ~07 
300 600 70 24 153 188 226 159 199 235 145 183 225 171 234 282 162 223 277 166 229 285 
300 600 80 36 127 158 182 129 166 188 108 143 170 191 257 319 185 249 318 192 258 329 
300 600 80 32 129 163 190 131 170 195 ll5 153 183 185 249 305 175 238 300 178 243 307 
300 600 80 28 138 176 206 146 189 217 130 171 205 168 232 280 159 221 276 163 227 284 
450 300 50 30 179 217 248 175 219 248 164 206 240 136 166 192 134 161 194 138 168 203 
450 300 50 27 181 222 256 177 223 255 172 216 254 138 167 186 131 158 184 132 161 189 
450 300 50 25 179 224 260 181 230 265 175 223 263 129 157 169 123 149 168 125 153 174 
450 300 60 36 181 215 251 179 218 253 166 203 243 131 161 189 128 157 190 133 163 199 
450 300 60 33 185 221 261 182 224 262 175 215 258 138 168 188 132 160 186 133 162 191 
450 300 60 30 185 224 267 188 233 274 181 224 270 132 161 174 126 153 173 128 157 179 
450 300 70 42 175 212 240 176 217 244 161 200 232 131 162 190 128 158 192 133 164 201 
450 300 70 38 172 212 243 173 217 247 163 206 240 143 174 195 137 166 193 138 168 198 
450 300 70 35 172 214 249 178 225 258 168 214 252 138 168 182 132 160 180 134 164 186 
450 450 60 33 171 212 245 169 215 246 161 205 242 188 232 272 187 228 275 192 236 285 
450 450 60 30 179 223 259 177 226 260 175 222 261 181 224 258 176 217 257 178 221 263 
450 450 60 27 179 226 265 182 234 272 180 230 273 174 216 242 170 210 242 173 215 250 
450 450 70 38 173 209 248 173 214 252 163 202 245 184 229 270 182 225 273 188 233 283 
450 450 70 35 183 222 264 183 227 267 178 220 266 183 226 261 178 219 260 180 223 266 
450 450 70 31 186 228 274 192 239 283 187 232 281 175 217 245 170 211 245 173 216 252 
450 450 80 44 163 202 233 166 209 239 153 195 230 181 227 269 180 223 272 186 231 282 
450 450 80 40 167 209 243 169 216 249 163 208 245 184 228 264 179 221 263 181 225 269 
450 450 80 36 171 216 253 179 229 264 172 220 261 176 219 248 171 213 248 174 218 255 
450 600 70 35 171 219 259 176 228 267 166 217 260 210 278 343 210 276 347 217 285 359 
450 600 70 31 180 231 274 184 240 281 180 234 280 191 259 317 188 253 317 191 258 324 
450 600 70 28 198 252 298 208 267 311 203 260 310 175 241 292 172 236 293 176 243 302 
450 600 80 40 177 220 266 184 232 276 171 218 267 202 271 337 202 269 341 209 278 352 
450 600 80 36 188 234 283 195 246 293 188 237 290 188 256 315 184 250 315 187 255 323 
450 600 80 32 211 260 312 223 277 328 216 268 324 169 236 288 166 231 289 170 237 298 
450 600 90 45 164 209 247 173 223 259 158 207 248 197 267 334 197 265 338 204 274 349 
450 600 90 40 171 219 260 180 233 272 171 223 267 183 253 312 180 247 313 183 252 320 
450 600 90 36 194 245 289 208 265 307 199 254 301 164 232 285 161 227 286 165 233 295 
600 300 60 39 191 249 300 185 249 298 173 234 289 143 177 207 139 171 208 139 172 211 
600 300 60 36 197 258 312 191 257 310 184 249 306 138 171 194 131 162 192 126 159 191 
600 300 60 33 203 267 324 202 272 327 195 263 324 131 164 180 125 155 178 122 154 179 
600 300 70 45 186 240 297 183 242 297 168 225 286 131 166 198 128 161 199 127 162 202 
600 300 70 42 194 251 311 190 252 310 181 241 305 132 166 191 125 157 188 121 154 187 
600 300 70 38 205 264 327 206 271 333 197 260 327 127 160 177 121 152 175 117 150 176 
600 300 80 52 181 237 286 180 241 288 163 222 275 135 170 203 131 165 204 131 166 207 
600 300 80 48 184 243 295 182 247 297 171 234 289 141 176 201 134 167 199 130 164 198 
600 300 80 44 195 257 312 199 266 319 187 253 311 137 170 189 130 162 187 127 160 187 
600 450 70 42 193 254 308 189 255 307 179 244 301 206 254 298 204 250 301 204 252 305 
600 450 70 38 204 268 325 200 269 324 196 263 323 195 242 280 190 235 279 186 233 279 
600 450 70 35 215 283 342 217 289 347 212 283 346 186 232 263 181 225 262 178 225 264 
600 450 80 48 191 247 306 189 250 308 177 237 299 192 241 287 190 237 289 191 240 294 
600 450 80 44 204 264 326 202 267 328 196 259 325 187 235 274 lSI 227 272 178 226 273 
600 450 80 40 221 283 349 225 292 356 218 284 353 177 224 256 172 217 255 170 217 257 
600 450 90 54 180 239 290 180 244 294 166 228 283 197 247 294 195 243 296 196 246 300 
600 450 90 49 190 252 307 191 258 310 182 21.7 305 195 244 283 189 236 282 186 235 283 
600 450 90 45 207 272 330 213 284 339 205 273 334 185 233 265 180 226 265 177 225 266 
600 600 70 38 201 269 329 204 277 335 192 263 326 231 303 372 230 300 376 232 304 381 
600 600 70 35 212 283 347 215 291 352 209 283 350 206 278 340 202 271 340 200 271 342 
600 600 70 31 237 311 377 245 324 389 239 316 385 193 264 319 189 258 319 188 259 322 
600 600 80 44 205 268 334 210 278 343 196 262 332 217 291 361 217 288 364 218 291 370 
600 600 80 40 217 283 353 222 293 361 214 283 356 200 273 335 196 266 335 194 266 337 
600 600 80 36 249 318 390 259 334 404 251 323 399 183 255 311 180 249 311 179 250 314 
600 600 90 49 194 260 318 202 272 329 185 254 316 223 297 368 222 294 371 224 298 377 
600 600 90 45 203 272 333 210 284 343 199 271 336 207 280 344 202 273 344 200 273 346 
600 600 90 40 235 306 371 248 324 387 237 312 379 190 262 319 186 256 319 185 257 322 
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tABU F-M. tarAL FUl!L CONSUKPl'IOII ON nil! INBOUND API'tlO!\CH (KIlOORAHS) IN 15 HINt1l'!S FOR GE(Io(E'l"RY 4*4 

V-2 V-I CY Gr 

300 300 50 21 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 21 
300 300 10 38 
300 300 10 35 
300 300 10 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 21 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 21 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 )00 50 27 
450 300 50 25 
450 300 60 )6 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 )3 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 30 44 
450450 80 40 
450 450 80 36 
450 600 10 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 10 45 
600 300 10 42 
600 300 10 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 10 42 
600 450 10 38 
600 450 10 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 10 38 
600 600 10 35 
600 600 10 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

LEFT TURNS 
!:DO IEYEL MEDIUH lZVEL HIGH UVEL 

TRlJCKS !ROCKS tROCKS 
!:DO !lED HIGH !:DO MED HIGH !:DO MED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

5.2 5.8 5.8 5.1 5.1 5.9 5.5 6.3 6.5 
5.8 6.6 6.9 5.9 6.8 7.2 6.5 7.6 8.1 
4.1 5.2 5.7 4.7 5.9 6.5 5.9 7.2 7.9 
4.6 4.5 5.2 4.2 4.3 5.0 4.8 5.0 5.9 
4.9 5.2 6.1 4.8 5.1 6.1 5.7 6.1 7.2 
3.8 4.2 5.4 4.2 4.1 6.0 5.6 6.3 7.6 
5.5 5.6 5.6 5.3 5.5 5.7 5.8 6.1 6.3 
5.6 5.9 6.2 5.6 6.1 6.5 6.3 6.8 1.3 
4.4 4.9 5.5 5.0 5.7 6.3 6.2 6.9 7.7 
4.9 5.6 5.8 5.1 5.9 6.2 5.9 6.8 7.2 
5.4 6.4 6.8 5.9 6.9 1.4 6.9 8.0 8.7 
4.4 5.6 6.2 5.3 6.6 7.4 6.9 8.3 9.1 
4.4 4.5 5.3 4.4 4.6 5.5 5.3 5.7 6.6 
5.0 5.4 6.4 5.3 5.7 6.9 6.5 1.0 8.3 
4.2 4.8 6.1 4.9 5.6 1.0 6.7 7.5 9.0 
5.1 5.4 5.5 5.3 5.1 5.9 6.1 6.5 6.9 
5.3 5.8 6.2 5.8 6.3 6.8 6.8 7.4 8.1 
4.6 5.3 5.9 5.5 6.3 1.1 1.1 8.0 8.8 
4.5 5.6 6.2 5.0 6.2 6.9 6.1 7.5 8.2 
5.3 6.1 1.5 6.1 1.6 8.5 1.4 9.0 10.0 
6.2 1.8 8.9 1.5 9.210.4 9.411.212.5 
4.2 4.1 5.9 4.5 5.2 6.5 5.9 6.6 8.0 
5.2 5.9 1.4 5.1 6.6 8.1 7.3 8.3 9.9 
6.4 7.5 9.2 7.5 8.710.4 9.610.9 12.8 
4.8 5.4 6.0 5.4 6.1 6.8 6.5 7.3 8.1 
5.4 6.3 1.1 6.2 1.1 8.1 1.5 8.6 9.6 
6.9 8.0 9.1 8.2 9.4 10.6 10.1 11.4 12.1 
6.9 8.2 9.0 1.0 8.4 9.3 8.1 9.6 10.6 
7.2 8.8 9.9 1.6 9.3 10.4 9.0 10.8 12.0 
6.6 8.4 9.7 7.4 9.410.8 9.) 11.4 12.9 
6.5 7.3 8.1 6.4 7.2 8.8 7.1 8.1 10.3 
7.0 8.0 9.1 7.2 8.3 10.0 8.1 9.911.8 
6.6 7.8 9.1 7.2 8.610.6 9.3 10.812.9 
1.4 8.) 9.1 1.5 8.5 9.4 8.1 9.1 10.7 
7.5 8.6 9.7 7.9 9.1 10.2 9.2 10.5 11.8 
1.2 8.5 9.8 8.0 9.5 10.9 9.9 11.5 13.0 
6.6 8.1 9.0 1.1 8.6 9.1 8.5 10.2 11.3 
1.6 9.3 10.5 8.3 10.1 11.4 10.011.9 13.3 
7.2 9.1 10.6 8.4 10.5 12.0 10.6 12.8 14.4 
6.3 7.2 8.8 6.5 1.5 9.2 8.2 9.3 11.1 
1.4 8.6 10.4 1.9 9.1 11.0 9.9 11.2 13.2 
1.4 8.8 10.8 8.4 9.9 12.0 10.9 12.5 14.1 
6.9 1.9 8.8 1.3 8.4 9.5 8.810.011.1 
7.1 8.9 10.1 8.4 9.111.010.1 11.5 12.9 
7.9 9.3 10.8 9.1 10.1 12.2 11.3 13.0 14.6 
7.1 9.0 10.4 1.9 9.9 11.4 9.1 11.8 13.4 
8.3 10.4 12.0 9.3 11.6 13.3 11.4 13.1 15.5 

10.2 12.6 14.4 11.1 14.2 16.2 14.3 16.9 19.0 
7.3 8.6 10.5 1.8 9.2 11.3 9.9 11.4 13.5 
8.6 10.2 12.4 9.5 11.1 13.4 11.1 13.5 15.9 

11.0 12.8 15.3 12.4 14.3 16.8 15.2 11.2 19.8 
1.5 8.910.3 8.3 9.811.3 10.1 11.1 13.3 
8.8 10.4 12.0 9.8 11.5 13.2 11.9 13.1 15.5 

11.413.2 15.1 12.914.916.915.5 11.6 19.6 
8.1 10.8 12.4 8.9 11.1 12.8 9.7 12.0 13.8 
9.5 11.8 13.1 9.9 12.4 14.3 11.0 13.6 15.6 

10.3 13.0 15.0 11.3 14.1 16.2 12.9 15.: 18.0 
7.9 9.411.6 7.9 9.511.8 8.910.6 13.0 
8.8 10.6 13.0 9.1 10.9 13.5 10.3 12.3 14.9 

10.1 12.1 14.8 10.9 13.0 15.8 12.1 14.9 17.8 
8.8 10.5 12.0 9.1 10.8 12.5 9.9 11.7 13.5 
9.411.3 13.1 9.9 11.9 13.8 11.0 13.0 15.0 

11.0 13.1 15.2 12.0 14.2 16.4 13.6 15.9 18.1 
9.3 11.5 13.2 9.9 12.2 14.0 11.0 13.5 15.4 

10.5 13.0 15.0 11.4 13.9 16.0 12.7 15.4 17.6 
12.0 14.7 16.9 13.3 16.2 18.5 15.3 18.2 20.6 
8.7 10.3 12.7 9.0 10.8 13.2 10.4 12.3 14.8 

10.2 12.1 14.1 10.812.815.412.414.5 17.3 
12.2 14.3 11.1 13.315.618.5 15.5 17.820.8 
9.2 10.9 12.6 9.7 11.6 13.4 10.9 12.8 14.7 

10.5 12.5 14.5 11.4 13.4 15.5 12.1 14.9 17.1 
12.8 15.0 11.2 14.1 16.5 18.7 16.0 18.5 20.9 
10.8 13.5 15.6 11.8 14.5 16.7 13.3 16.1 18.4 
12.2 15.1 17.5 13.4 16.4 18.8 15.1 18.2 20.8 
15.5 18.7 21.3 17.2 20.5 23.2 19.5 22.9 25.7 
10.8 12.9 15.6 11.5 13.7 16.5 13.3 15.5 18.4 
12.3 14.6 17.6 13.2 15.7 18.7 15.2 17.7 20.9 
16.3 18.9 22.1 17.8 20.4 23.8 20.3 23.0 26.4 
11.3 13.5 15.6 12.2 14.5 16.7 13.7 16.1 18.4 
12.6 15.0 17.3 13.7 16.2 18.7 15.5 18.120.6 
16.8 19.5 22.1 18.5 21.3 24.0 20.~ 23.7 26.5 

MAJOR 

lOt' TURNS 
!:DO LEVEL MEDIUM IEYEL HIGH UVEL 

!ROCKS !ROCKS tRl.ICKS 
!:DO MED HIGH !:DO MED HIGH !:DO MED HIGH 

~ ~ ~ ~ * ~ ~ ~ * 
3.7 4.9 5.8 3.9 5.2 6.6 4.9 6.1 7.1 
3.6 4.8 4.4 3.1 4.5 4.6 3.9 5.1 5.4 
4.0 4.4 4.6 3.1 4.2 4.9 4.8 5.2 6.0 
4.0 5.4 6.0 3.8 5.3 6.5 4.8 6.2 7.6 
4.5 6.0 5.4 3.7 5.3 5.2 4.5 5.9 6.0 
4.9 5.5 5.4 4.1 4.9 5.3 5.3 5.9 6.5 
4.4 5.5 6.4 3.8 5.1 6.5 4.9 6.0 7.6 
5.2 6.4 6.0 4.0 5.4 5.5 4.8 6.0 6.3 
5.6 6.0 6.1 4.5 5.0 5.7 5.6 6.1 6.9 
7.0 8.7 10.3 7.2 9.1 11.2 8.3 10.1 12.3 
6.6 8.5 8.7 6.2 8.3 9.0 7.0 8.9 9.8 
6.6 1.7 8.4 6.3 7.5 8.8 7.5 8.5 10.0 
1.5 9.5 10.8 7.4 9.5 11.3 8.4 10.5 12.5 
7.4 9.5 9.6 6.1 8.9 9.5 7.5 9.6 10.3 
7.7 8.9 9.5 7.0 8.4 9.5 8.2 9.410.7 
8.0 9.811.3 7.5 9.411.4 8.610.412.6 
8.4 10.3 10.5 7.3 9.3 10.0 8.1 10.0 10.9 
8.5 9.5 10.3 7.4 8.6 9.9 8.6 9.7 11.1 

10.413.4 16.1 10.7 13.8 17.0 11.814.8 18.2 
8.7 11.8 13.2 8.4 11.6 13.5 9.3 12.3 14.4 
8.2 10.4 12.3 7.9 10.3 12.7 9.1 11.4 14.0 

10.7 13.9 16.4 10.7 14.0 17.0 11.8 15.0 18.2 
9.3 12.6 13.8 8.6 12.1 1).8 9.5 12.8 14.7 
S.7 11.1 12.9 8.1 10.7 12.9 9.3 11.8 14.2 

11.0 13.9 16.6 10.5 13.6 16.8 11.7 14.7 18.1 
9.9 13.0 14.4 8.9 12.1 14.0 9.8 12.8 14.9 
9.1 11.3 13.2 8.1 10.4 12.9 9.4 11.6 14.2 
4.0 5.4 6.5 4.7 6.3 7.9 5.8 7.3 9.1 
3.9 5.4 5.2 4.0 5.6 6.0 4.8 6.3 6.9 
3.9 4.5 4.9 4.0 4.8 5.7 5.2 5.9 1.0 
4.4 6.0 6.9 4.7 6.5 7.9 5.9 7.5 9.1 
4.6 6.3 5.9 4.3 6.2 6.3 5.2 6.9 7.2 
4.9 5.7 5.9 4.6 5.6 6.3 5.9 6.7 7.6 
4.8 6.2 7.3 4.7 6.3 7.9 5.9 7.3 9.1 
5.6 1.0 6.9 4.9 6.5 6.9 5.8 7.3 7.8 
5.7 6.) 6.7 5.1 5.9 6.8 6.4 7.0 8.1 
1.9 9.9 11.6 8.6 10.8 13.1 9.8 11.9 14.3 
7.0 9.1 9.6 7.2 9.4 10.4 8.1 10.2 11.4 
1.0 8.3 9.3 7.2 8.7 10.2 8.5 9.8 11.5 
8.3 10.5 12.1 8.7 11.0 13.1 9.9 12.1 14.4 
1.1 10.0 10.3 7.5 10.0 10.7 8.4 10.8 11.7 
7.8 9.3 10.1 7.6 9.3 10.6 8.9 10.4 11.9 
8.6 10.6 12.4 8.6 10.8 13.0 9.8 11.9 14.3 
8.5 10.6 11.1 7.9 10.2 11.1 8.9 11.0 12.1 
8.4 9.7 10.1 1.8 9.310.8 9.2 10.5 12.2 

12.4 15.6 18.5 13.216.620.0 14.5 11.1 21.3 
10.4 13.7 15.3 10.6 14.016.2 11.6 14.917.2 
9.5 1l.9 14.1 9.1 12.3 15.011.1 13.5 16.4 

12.5 15.8 18.6 12.9 16.4 19.7 14.2 17.6 21.0 
10.1 14.2 15.6 10.5 14.1 16.1 11.515.017.1 
9.7 12.3 14.3 9.6 12.4 14.9 11.0 13.6 16.3 

12.7 15.9 18.9 12.8 16.2 19.6 14.1 17.3 20.9 
11.2 14.5 16.1 10.7 14.1 16.2 11.7 IS.0 17.3 
10.0 12.4 14.6 9.5 12.1 14.8 10.9 13.4 16.3 
6.2 7.8 9.2 7.0 8.810.7 1.9 9.611.6 
4.9 6.6 6.1 5.1 1.0 7.6 5.7 7.5 8.2 
5.0 5.9 6.5 5.3 6.3 7.4 6.3 7.2 8.5 
6.2 8.0 9.2 6.6 8.610.3 7.6 9.4 11.3 
5.2 7.1 7.0 5.1 1.1 7.5 5.7 7.7 8.2 
5.5 6.6 7.0 5.4 6.7 7.6 6.4 7.5 8.6 
6.7 8.4 9.7 6.8 8.610.5 7.8 9.411.5 
6.4 8.1 8.1 5.8 7.1 8.3 6.5 8.3 9.0 
6.5 7.4 8.0 6.0 7.1 8.2 7.1 8.0 9.3 

11.0 13.3 15.3 11.9 14.4 16.9 12.9 15.2 17.9 
9.2 11.6 12.3 9.5 12.0 13.3 10.2 12.6 14.0 
9.0 10.5 11.7 9.4 11.0 12.8 10.4 11.9 13.9 

10.8 13.3 IS.1 11.3 14.0 16.2 12.3 14.8 17.3 
9.3 11.8 12.3 9.2 11.9 12.9 9.9 12.5 13.7 
9.1 10.8 11.9 9.1 11.0 12.5 10.2 11.9 1).7 

11.6 13.9 15.9 11.7 14.2 16.7 12.815.1 17.7 
10.5 12.8 13.5 10.0 12.5 13.7 10.8 1).1 14.5 
10.1 11.6 12.9 9.7 11.4 1).2 10.9 12.4 14.3 
16.2 19.622.7 17.1 20.7 24.4 18.1 21.625.4 
13.0 16.5 18.4 13.3 11.0 19.4 14.1 11.620.2 
12.2 14.9 17.3 12.6 15.5 18.4 13.7 16.4 19.5 
15.8 19.4 22.4 16.420.2 23.6 17.421.1 24.7 
13.1 16.8 18.5 13.1 16.9 19.1 13.8 17.6 19.9 
12.1 15.0 17.2 12.2 15.2 lS.0 13.3 16.2 19.1 
16.820.223.411.020.624.318.121.525.4 
14.3 17.8 19.7 13.9 17.6 20.0 14.718.2 20.8 
13.2 15.9 18.3 12.9 15.7 18.6 14.1 16.8 19.9 
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TAlILI!. F-68. torAL FUEL OONSUHPTION ON TIlE INIlOlJIID APP!I.OACH (KILOGRAMS) IN IS MINI1IES FOR GECl!ETRY 5*4 

INI'!RSECTrON MllIlIl STREET MAJOR STREET 

ElM8.OtlHENr LEFT T!lI!NS LEFT nJRNS 
~ LEVEL MlIDIUM IZVEL HIGl! IZYEL ~ IEVEL HEIlIUM IEVEL HIGl! LEVEL 

1'l!OCKS 1'l!OCKS l'R0ClI:S 'I.'RIXKS l'R0ClI:S l'R0ClI:S 
~ !!lID HIGI! ~ !!lID IUGH ~ HED HIGH ~ !!lID HIGI! ~ HEll HIGl! ~ !!lID HIGl! 

V-2 V-I C'i Gr lL U4 LH KL 11M MIl HL 11M HH lL U4 UI KL 11M MIl HL 11M HH 

300 300 50 27 4.7 5.1 5.1 4.5 5.1 5.1 4.9 5.6 5.7 4.1 4.7 5.6 3.7 4.5 5.8 4.1 4.8 6.) 
300 300 50 25 5.1 5.8 5.9 5.1 5.9 6.2 5.8 6.7 7.0 4.4 5.1 4.7 3.4 4.3 4.3 3.5 4.3 4.S 
300 300 50 22 3.6 4.6 5.0 4.2 5.3 5.8 5.4 6.5 7.1 4.7 4.6 4.7 3.7 3.8 4.4 4.3 4.2 5.0 
300 300 60 33 4.7 4.5 5.0 4.3 4.2 4.8 4.9 4.9 5.7 3.9 4.7 5.4 3.1 4.1 5.3 3.6 4.4 5.8 
300 300 60 30 4.8 4.9 5.7 4.7 4.9 5.7 5.5 5.8 6.8 4.8 5.8 5.2 3.5 4.6 4.4 3.6 4.6 4.7 
300 300 60 27 3.9 4.3 5.3 4.) 4.7 5.9 5.7 6.2 7.5 5.1 5.2 5.1 3.7 4.0 4.4 4.3 4.4 5.0 
)00 300 70 38 5.9 5.8 5.7 5.7 5.8 5.8 6.1 6.2 6.4 4.2 4.8 5.7 3.0 3.8 5.2 3.5 4.2 5.7 
300 300 70 35 5.7 5.9 6.1 5.8 6.1 6.3 6.4 6.8 7.2 5.5 6.2 5.8 3.7 4.6 4.7 3.9 4.7 4.9 
300 300 70 31 4.8 5.2 5.6 5.4 5.9 6.4 6.6 7.2 7.8 5.7 5.6 5.7 4.0 4.1 4.7 4.6 4.5 5.3 
300 450 50 25 4.2 4.8 4.8 4.4 5.1 5.2 5.1 5.9 6.1 6.5 7.8 9.2 6.1 7.6 9.6 6.6 7.910.1 
300 450 50 22 4.5 5.3 5.6 4.9 5.9 6.2 5.9 6.9 7.4 6.6 8.0 8.1 5.6 7.2 7.9 5.8 7.2 8.1 
300450 50 20 3.7 4.8 5.3 4.7 5.8 6.5 6.2 7.5 8.2 6.5 7.0 7.7 5.6 6.3 7.5 6.2 6.7 8.2 
300 450 60 30 4.3 4.3 4.9 4.3 4.3 5.1 5.2 5.4 6.3 6.5 8.0 9.3 5.8 7.5 9.3 6.3 7.9 9.8 
300 450 60 27 4.7 5.0 5.9 4.9 5.3 6.3 6.2 6.6 7.7 7.0 8.5 8.5 5.6 7.4 7.9 5.9 75 8.2 
300450 60 24 4.1 4.6 5.8 4.9 5.4 6.7 6.6 7.3 8.6 7.0 7.8 8.3 5.8 6.7 7.7 6.4 7.2 8.4 
300450 70 35 5.3 5.4 5.5 5.5 5.7 5.8 6.2 6.5 6.8 7.0 8.2 9.7 5.9 7.3 9.3 6.4 7.7 9.9 
300450 70 31 5.3 5.6 5.9 5.7 6.1 6.5 6.7 7.2 7.7 7.8 9.2 9.4 6.1 7.7 8.4 6.4 7.8 8.7 
300450 70 28 4.8 5.4 5.9 5.8 6.4 7.1 7.3 8.1 8.8 7.8 8.1 9.0 6.1 6.8 8.1 6.8 7.3 8.8 
300 600 60 27 3.6 4.6 5.0 4.1 5.2 5.8 5.2 6.4 7.0 9.5 11.9 14.6 9.2 11.8 15.0 9.8 12.2 15.6 
300 600 60 24 4.2 5.5 6.2 5.0 6.3 7.1 6.3 7.8 8.6 8.3 10.8 12.2 7.4 10.1 12.0 7.7 10.2 12.3 
300 600 60 21 5.4 6.9 7.8 6.7 8.3 9.3 8.5 10.2 11.4 7.6 9.311.2 6.7 8.6 11.0 7.4 9.1 11.7 
300 600 70 31 3.9 4.3 5.4 4.2 4.7 5.9 5.6 6.2 7.4 9.4 12.0 14.S 8.7 11.5 14.5 9.3 12.0 15.1 
300 600 70 28 4.7 5.3 6.6 5.2 6.0 7.4 6.8 7.6 9.1 8.4 n.2 12.3 7.210.1 n.7 7.4 10.2 12.1 
300 600 70 24 6.2 7.1 8.7 7.3 8.3 10.0 9.4 10.5 12.3 7.6 9.6 11.3 6.5 8.5 10.7 7.1 9.1 11.5 
300 600 80 36 4.8 5.3 5.8 5.3 5.9 6.5 6.4 7.1 7.8 9.5 12.0 14.6 8.5 11.1 14.3 9.1 11.6 14.9 
300 600 80 32 5.2 5.9 6.6 5.9 6.8 7.6 7.3 8.2 9.1 8.9 11.S 12.8 7.3 10.0 11.9 7.6 10.2 12.3 
300 600 80 28 6.9 7.9 8.9 8.2 9.3 10.4 10.1 11.3 12.4 8.0 9.7 11.6 6.4 8.3 10.7 7.1 8.8 11.4 
450 300 50 30 6.5 7.7 8.4 6.6 7.9 8.7 7.7 9.1 10.0 3.9 4.8 5.8 4.0 5.0 6.6 4.5 5.5 7.2 
450 300 50 27 6.7 8.1 9.1 7.0 8.6 9.6 8.3 10.0 11.1 4.2 5.2 5.0 3.7 4.9 5.2 4.0 5.0 5.5 
450 300 50 25 6.3 8.0 9.2 7.1 8.9 10,2 9.0 10.9 12.3 4.0 4.2 4.5 3.6 3.9 4.7 4.3 4.4 5.5 
450300 60 36 6.8 7.4 8.7 6.6 7.4 8.8 8.0 8.8 10.3 3.8 4.9 5.8 3.5 4.8 6.2 4.1 5.2 6.8 
450 300 60 33 7.1 8.0 9.5 7.2 8.2 9.8 8.8 9.8 11.6 4.5 5.6 5.2 3.6 4.9 5.0 3.9 5.1 5.4 
450 300 60 30 6.9 8.0 9,8 7.5 8.7 10.6 9.6 10.9 12.9 4.6 4.9 5.0 3.7 4.3 4.9 4.4 4.8 5.6 
450 300 70 42 8.0 8.7 9.4 8.1 8.9 9.7 9.2 10.1 10.9 4.1 5.0 6.1 3.4 4.5 6.1 4.1 5.0 6.8 
450 300 70 38 7.8 8.8 9.7 8.2 9.2 10.2 9.510.7 U.8 5.3 6.3 6.1 4.1 5.2 5.5 4.4 5.4 5.9 
450 300 70 35 7.8 9.0 10.1 8.6 9.9 11.2 10.5 11.9 13.3 5.3 5.5 5.8 4.1 4.4 5.3 4.9 5.0 6.1 
450 450 60 33 6.1 7.4 8.2 6.5 8.0 8.9 8.0 9.5 10.5 6.9 8.410.1 7.1 8.7 11.0 7.7 9.2 11.6 
450450 60 30 6.9 8.5 9.5 7.5 9.2 10.4 9.2 11.0 12.3 6.5 8.1 8.5 6.1 7.8 8.8 6.4 8.0 9.2 
450450 60 27 6.7 8.5 9.8 7.9 9.8 11.2 10.1 12.2 13.7 6.3 7.1 8.1 6.0 6.9 8.4 6.7 7.5 9.2 
450450 70 38 6.4 7.2 8.6 6.6 7.5 9.0 8.3 9.2 10.9 6.8 8.6 10.1 6.6 8.5 10.5 7.3 9.011.2 
450 450 70 35 7.3 8.3 10.0 7.3 8.9 10.6 9.7 10.9 12.8 6.7 8.6 8.8 5.9 7.9 8.7 6.3 8.1 9.1 
450 450 70 31 7.6 8.8 10.7 8.6 9.9 11.9 11.0 12.4 14.6 6.7 7.6 8.4 5.9 7.1 3.3 6.7 7.7 9.1 
4504508044 7.2 8.1 8.9 7.7 8.6 9.5 9.1 10.2 11.2 7.1 8.6 10.3 6.5 8.2 10.4 7.2 8.7 11.1 
450 450 80 40 7.8 8.9 10.0 8.5 9.7 10.8 10.2 11.5 12.7 7.5 9.1 9.5 6.3 8.0 9.0 6.7 8.3 9.4 
450 450 80 36 8.3 9.6 10.9 9.5 10.9 12.3 11.7 13.2 14.7 7.2 8.0 8.9 6.1 7.0 8.5 6.9 7.6 9.3 
450 600 70 35 6.4 8.2 9.4 7.2 9.1 10.4 9.0 11.0 12.4 11.013.7 16.6 11.2 14.1 17.5 11.9 14.6 18.2 
450 600 70 31 7.3 9.4 10.8 8.4 10.5 12.0 10.4 12.6 14.3 9.4 12.2 13.8 9.1 12.0 14.1 9.5 12.3 14.6 
450 600 70 28 9.5 11.813.5 11.1 13.4 15.2 13.6 16.1 18.0 8.4 10.3 12.4 8.1 10.2 12.8 8.8 10.8 13.6 
450 600 80 40 7.2 8.3 10.2 7.7 9.0 10.9 9.7 11.1 13.1 10.6 13.5 16.2 10.4 13.5 16.7 11.1 14.1 17.4 
450 600 80 36 8.3 9.7 11.8 9.1 10.6 12.8 11.4 13.0 15.3 9.3 12.2 13.6 6.511.7 13.6 8.9 11.9 14.0 
450 600 80 32 11.0 12.7 15.0 12.3 14.1 16.5 15.1 17.019.5 6.1 10.3 12.2 7.4 9.8 12.2 8.3 10.4 13.1 
450 600 90 45 7.7 9.010.2 8.5 9.811.210.311.7 13.2 10.8 13.5 16.4 10.3 13.1 16.5 11.013.7 17.3 
450 600 90 40 6.7 10.2 11.7 9.7 11.3 12.9 11.8 13.5 15.1 9.7 12.5 14.1 8.6 11.6 13.7 9.1 11.9 14.2 
450 600 90 36 11.613.415.1 13.1 15.0 16.8 15.7 17.7 19.6 6.4 10.3 12.5 7.3 9.4 12.1 8.2 10.1 13.0 
600 300 60 39 8.6 10.6 12.0 8.8 10.9 12.4 9.6 11.7 13.4 5.3 6.4 7.8 5.6 6.9 8.7 5.9 1.1 9.1 
600 300 60 36 9.1 11.4 13.1 9.6 11.9 13.7 10.613.0 14.9 4.5 5.7 5.7 4.1 5.5 6.0 4.2 5.4 6.1 
600 300 60 33 10.3 12.8 14.7 11.3 13.8 15.9 12.8 15.5 17.6 4.4 4.6 5.4 4.1 4.7 5.8 4.6 5.0 6.2 
600 300 70 45 8.4 9.8 11.8 6.4 9.9 12.0 9.4 11.0 13.2 4.8 6.2 7.3 4.7 6.2 7.8 5.1 6.4 8.2 
600 300 70 42 9.1 10.7 13.0 9.3 11.1 13.5 10.6 12.4 14.9 4.3 5.7 5.6 3.6 5.2 5.5 3.7 5.1 5.6 
600 300 70 38 10.7 12.6 15.1 11.4 13.4 16.1 13.2 15.3 18.0 4.5 5.0 5.4 3.8 4.5 5.4 4.3 4.9 5.9 
600 300 80 52 9.6 11.1 12.5 9.8 11.4 12.9 10.6 12.3 13.9 5.3 6.4 7.8 4.8 6.1 7.9 5.2 6.4 8.4 
600 300 80 48 10.0 11.7 13.4 10.4 12.3 14.1 1l.5 13.4 15.3 5.4 6.6 6.7 4.3 5.7 6.2 4.4 5.7 6.4 
600 300 80 44 11.8 13.8 15.7 12.8 14.9 16.9 14.3 16.5 18.7 5.4 5.8 6.4 4.4 4.9 6.0 4.9 5.3 6.5 
600 450 70 42 9.0 H.l 12.7 9.5 11.7 13.410.1 13.0 14.7 9.3 1l.1 13.0 9.6 11.6 14.0 10.0 11.8 14.5 
600450 70 38 10.0 12.4 14.2 10.8 13.3 15.2 12.2 14.7 16.8 8.0 9.8 10.5 7.7 9.7 10.9 7.8 9.7 11.1 
600 450 70 35 11.8 14.4 16.4 13.1 15.8 18.0 15.0 17.820.1 7.6 8.6 9.8 7.4 8.6 10.3 7.9 8.9 10.8 
600 450 80 48 9.0 10.5 12.7 9.3 11.0 13.2 10.7 12.4 14.8 8.6 10.6 12.3 8.610.7 13.0 9.0 11.0 13.4 
600450 80 44 10.3 12.1 14.5 10.9 12.7 15.3 12.5 14.4 17.1 7.6 9.6 10.1 6.9 9.1 10.1 7.0 9.1 10.3 
600 450 80 40 12.614.6 17.3 13.7 15.818.6 15.6 18.020.9 7.3 8.5 9.5 6.7 8.1 9.6 7.2 8.4 10.1 
600 450 90 54 9.7 11.4 12.9 10.3 12.0 13.7 11.4 13.2 15.0 9.4 11.1 13.1 8.9 10.9 13.3 9.4 11.2 13.8 
6004509049 10.9 12.8 14.6 11.7 13.7 15.6 13.1 15.1 17.2 8.7 10.6 11.2 7.7 9.7 10.9 7.8 9.7 11.1 
600 450 90 45 13.4 15.5 17,6 14.7 16.9 19.1 16.6 18.9 21.2 8.2 9.2 10.4 7.3 8.4 10.1 7.8 8.8 10.7 
600 600 70 38 10.3 12.9 14.9 11.2 13.9 16.0 12.7 15.5 17.6 14.0 16.920.1 14.417.521.1 14.8 17.821.6 
600 600 70 35 11.514.3 16.5 12.6 15.5 17.8 14.4 17.3 19.8 11.3 14.3 16.1 11.1 14.3 16.6 11.2 14.3 16.8 
600 600 70 31 15.1 18.1 20.6 16.8 19.9 22.5 19.0 22.3 24.9 10.4 12.6 14.9 10.2 12.6 15.4 10.8 13.0 16.0 
600 600 80 44 11.0 12.9 15.5 11.1 13.7 16.4 13.4 15.5 18.3 13.2 16.3 19.3 13.2 16.5 19.9 13.7 16.6 20.5 
600 600 60 40 12.2 14.4 17.3 13.1 15.4 18.4 15.1 17.5 20.5 10.9 14.2 15.8 10.3 13.7 15.9 10.5 13.8 16.1 
600600 80 36 16.5 18.922.018.020.5 23.7 20.4 23.1 26.3 9.9 12.2 14.4 9.3 11.9 14.6 9.9 12.3 15.2 
600 600 90 49 11.7 13.7 15.7 12.6 14.1 16.8 14.1 16.3 18.5 14.1 17.1 20.2 13.8 16.920.5 14.3 17.221.0 
600 600 90 45 12.8 15.0 17.3 13.9 16.3 18.6 15.6 18.1 20.5 12.1 15.1 17.0 11.1 14.3 16.7 11.414.416.9 
60060090 40 17.3 19.8 22.3 19.021.6 24.2 21.2 24.0 26.6 10.9 13.1 15.4 10.0 12.3 15.2 10.6 12.8 15.8 
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TABLE F-6C. TOrAL FIlEL COMSIIMI'rION ON TIll! INBOUND APPROACH (KILOGRAMS) IN 15 MINlJI'ES FOR GECH:l'R'l 5*5 

INTERSECTION KIlIlR STREI!T MAJOR STREET 

ENVIRONHI!Nr lEFT TURNS lEFT TURNS 
LOW lEVEL !tEDI UK lEVEL HIGH lEVEL LOW lEVEL KEDIUK lEVEL HIGH lEVEL 

TRIJCKS TRUCKS TRUCKS TRIJCKS TRUCKS TRUCKS 
LOW KED HIGH LOW KED HIGH LOW KED HIGH LOW KED HIGH LOW KED HIGH LOW MED HIGH 

V-2 V-I C'l c;r IJ. UI U\ HI. HI( HH HL HI'! HII IJ. UI U\ HI. HI( HH HL HH HII 

300 300 50 27 6.3 6.6 6.4 5.2 5.7 5.6 4.8 5.3 5.3 3.8 4.3 5.4 3.4 4.0 5.6 3.8 4.2 6.0 
300 300 50 25 6.4 7.0 7.0 5.6 6.2 6.4 5.3 6.1 6.3 4.6 5.1 4.9 3.6 4.2 4.5 3.7 4.2 4.7 
300 300 50 22 4.2 5.0 5.2 3.9 4.8 5.2 4.2 5.2 5.7 4.8 4.4 4.8 3.8 3.6 4.5 4.3 4.0 5.0 
300 300 60 33 6.5 6.2 6.6 5.2 5.0 5.5 5.0 4.9 5.5 4.3 4.9 5.8 3.4 4.2 5.6 3.9 4.5 6.1 
300 300 60 30 6.3 6.3 7.0 5.3 5.4 6.1 5.3 5.5 6.3 5.7 6.4 6.0 4.3 5.2 5.3 4.4 5.2 5.4 
300 300 60 27 4.7 4.9 5.8 4.2 4.5 5.5 4.7 5.1 6.2 5.8 5.6 5.8 4.4 4.5 5.1 4.9 4.8 5.6 
300 300 70 38 6.6 6.4 6.2 5.5 5.5 5.3 5.1 5.1 5.1 4.8 5.2 6.3 3.6 4.2 5.8 4.0 4.5 6.3 
300 300 70 35 6.1 6.2 6.2 5.3 5.5 5.6 5.1 5.4 5.6 6.5 7.0 6.8 4.7 5.4 5.7 4.9 5.4 5.9 
300 300 70 31 4.4 4.8 5.0 4.2 4.6 5.0 4.5 5.0 5.5 6.6 6.3 6.7 4.9 4.8 5.6 5.5 5.2 6.2 
300 450 50 25 5.6 6.1 6.0 4.9 5.5 5.5 4.8 5.5 5.6 6.3 7.4 9.1 5.9 7.2 9.4 6.4 7.5 9.9 
300 450 50 22 5.7 6.4 6.5 5.2 6.0 6.3 5.3 6.2 6.6 6.9 8.0 8.5 5.9 7.2 8.2 6.1 7.2 8.4 
300 450 50 20 4.1 5.0 5.4 4.2 5.2 5.7 4.8 6.0 6.6 6.6 6.9 7.9 5.7 6.2 7.7 6.3 6.6 8.3 
300 450 60 30 5.9 5.8 6.3 5.0 5.0 5.6 5.1 5.2 5.9 7.0 8.3 9.8 6.2 7.7 9.7 6.7 8.0 10.2 
300 450 60 27 6.1 6.2 7.0 5.4 5.6 6.5 5.8 6.1 7.0 7.9 9.2 9.5 6.5 8.0 8.8 6.7 8.1 9.0 
300 450 60 24 4.7 5.1 6.1 4.6 5.0 6.1 5.4 6.0 7.2 7.8 8.3 9.1 6.5 7.2 8.5 7.1 7.6 9.1 
300 450 70 35 5.9 5.8 5.7 5.2 5.2 5.2 5.0 5.2 5.3 7.6 8.7 10.4 6.5 7.7 9.9 7.0 8.1 10.5 
300 450 70 31 5.5 5.8 5.9 5.1 5.4 5.7 5.2 5.6 6.0 9.0 10.1 10.6 7.2 8.6 9.5 7.5 8.6 9.8 
300 450 70 28 4.3 4.7 5.1 4.4 4.9 5.4 5.0 5.7 6.3 8.8 9.1 10.0 7.1 7.6 9.0 7.7 8.0 9.7 
300 600 60 27 4.8 5.7 6.0 4.5 5.5 5.9 4.7 5.8 6.3 9.0 11.2 14.1 8.7 11.1 14.5 9.2 11.5 15.0 
300 600 60 24 5.2 6.3 6.9 5.1 6.3 6.9 5.5 6.8 7.6 8.3 10.6 12.2 7.3 9.811.9 7.6 9.9 12.2 
300 600 60 21 5.6 6.9 7.7 6.0 7.4 8.4 7.0 8.5 9.6 7.4 8.9 11.0 6.5 8.2 10.8 7.2 8.7 11.5 
300 600 70 31 5.4 5.7 6.6 4.8 5.2 6.2 5.3 5.7 6.9 9.5 11.9 14.6 8.8 11.4 14.6 9.3 11.8 15.2 
300 600 70 28 5.9 6.4 7.6 5.5 6.1 7.4 6.2 6.9 8.3 9.0 11.5 12.9 7.7 10.4 12.3 8.0 10.5 12.6 
300 600 70 24 6.6 7.4 8.8 6.8 7.7 9.2 8.1 9.0 10.6 8.1 9.811.7 6.9 8.7 11.2 7.5 9.2 11.8 
300 600 80 36 5.2 5.5 5.9 4.8 5.3 5.7 5.1 5.6 6.1 9.9 12.1 15.0 8.8 11.2 14.6 9.4 11.6 15.2 
300 600 80 32 5.2 5.9 6.4 5.1 5.9 6.5 5.6 6.4 7.2 9.8 12.1 13.7 8.1 10.6 12.7 8.4 10.7 13.0 
300 600 80 28 6.2 7.1 7.9 6.7 7.6 8.5 7.7 8.7 9.7 8.6 10.1 12.2 7.0 8.7 11.3 7.7 9.2 12.0 
450 300 50 30 7.3 8.4 8.9 6.5 7.7 8.4 6.8 8.0 8.8 3.5 4.2 5.5 3.6 4.4 6.3 4.1 4.8 6.8 
450 300 50 27 7.2 8.5 9.3 6.6 8.1 9.0 7.1 8.7 9.6 4.3 5.1 5.1 3.8 4.7 5.3 4.0 4.8 5.5 
450 300 50 25 6.0 7.6 8.6 6.0 7.7 8.8 7.0 8.8 10.0 4.0 3.9 4.5 3.5 3.6 4.7 4.2 4.1 5.4 
450 300 60 36 7.8 8.3 9.4 6.8 7.4 8.6 7.2 7.9 9.3 4.1 4.9 6.0 3.8 4.8 6.4 4.3 5.2 7.0 
450 300 60 33 7.8 8.5 10.0 7.0 7.9 9.4 7.7 8.7 10.3 5.2 6.2 6.0 4.3 5.4 5.8 4.6 5.5 6.1 
450 300 60 30 6.8 7.8 9.5 6.6 7.7 9.4 7.8 9.0 10.9 5.1 5.3 5.6 4.3 4.6 5.5 5.0 5.1 6.2 
450 300 70 42 7.9 8.5 9.0 7.1 7.8 8.4 7.3 8.1 8.9 4.6 5.2 6.6 3.9 4.7 6.5 4.5 5.2 7.2 
450 300 70 38 7.4 8.3 9.1 6.9 7.8 8.7 7.4 8.4 9.4 6.3 7.0 7.1 5.0 5.9 6.5 5.3 6.1 6.13 
450 300 70 35 6.6 7.7 8.7 6.6 7.8 8.9 7.6 8.9 10.1 6.1 6.0 6.6 4.9 5.0 6.1 5.6 5.5 6.8 
450 450 60 33 6.7 7.9 8.6 6.2 7.6 8.3 6.8 8.2 9.1 6.6 7.9 9.9 6.7 8.2 10.7 7.3 8.7 11.3 
450 450 60 30 7.2 8.6 9.6 7.0 8.6 9.6 7.8 9.5 10.6 6.7 8.1 8.7 6.2 7.8 8.9 6.5 7.9 9.3 
450 450 60 27 6.2 8.0 9.1 6.6 8.4 9.7 7.9 9.811.2 6.4 6.9 8.1 6.0 6.7 13.4 6.7 7.2 9.1 
450 450 70 38 7.2 7.9 9.2 6.6 7.3 8.7 7.4 8.2 9.7 7.2 8.7 10.4 6.9 8.6 10.9 7.6 9.1 11.5 
450 450 70 35 7.9 8.7 10.3 7.4 8.4 10.0 8.5 9.6 11.3 7.6 9.2 9.6 6.7 8.5 9.4 7.0 8.7 9.8 
450 450 70 31 7.3 8.4 10.2 7.4 8.7 10.5 9.0 10.3 12.3 7.3 8.1 9.1 6.6 7.5 9.0 7.3 8.0 9.7 
450 450 80 44 7.0 7.7 8.4 6.5 7.3 8.1 7.1 8.0 8.9 7.6 8.9 10.9 7.0 8.5 10.9 7.6 9.0 11.6 
450 450 80 40 7.2 8.2 9.1 7.0 8.1 9.1 7.9 9.0 10.2 8.5 9.9 10.5 7.2 8.8 10.0 7.6 9.0 10.4 
450 450 80 36 6.9 8.2 9.3 7.3 8.6 9.9 8.6 10.0 11.4 8.1 8.6 9.8 6.9 7.6 9.3 7.7 8.2 10.1 
450 600 70 35 6.8 8.5 9.6 6.8 8.5 9.7 7.7 9.5 10.8 10.4 12.9 16.0 10.6 13.2 16.9 11.2 13.7 17.6 
450 600 70 31 7.5 9.4 10.7 7.6 9.6 11.1 8.8 10.9 12.4 9.3 11.9 13.7 8.9 11.6 14.0 9.3 11.9 14.4 
450 600 70 28 8.9 11.0 12.6 9.6 11.8 13.5 11.3 13.6 15.4 8.1 9.8 12.2 7.8 9.6 12.5 8.5 10.2 13.3 
450 600 80 40 7.8 8.8 10.5 7.5 8.6 10.4 8.7 9.9 11.8 10.6 13.3 16.2 10.4 13.3 16.7 11.1 13.8 17.4 
450 600 80 36 8.7 10.0 11.9 8.6 10.0 12.0 10.0 11.5 13.6 9.7 12.5 14.1 9.0 11.9 14.0 9.3 12.1 14.5 
450 600 80 32 10.6 12.1 14.3 11.0 12.7 15.0 13.0 14.7 17.1 8.5 10.4 12.6 7.8 9.8 12.5 8.5 10.5 13.3 
450 600 90 45 7.2 8.4 9.5 7.2 8.4 9.6 8.1 9.4 10.7 11.0 13.5 16.6 10.5 13.1 16.7 11.2 13.7 17.5 
450 600 90 40 8.0 9.4 10.7 8.1 9.6 11.0 9.3 10.9 12.4 10.4 13.0 14.8 9.3 12.0 14.3 9.7 12.3 14.8 
450 600 90 36 10.1 11.7 13.3 10.8 12.5 14.2 12.5 14.3 16.1 8.9 10.7 13.0 7.8 9.7 12.6 8.7 10.4 13.5 
600 300 60 39 9.5 11.3 12.6 8.8 10.8 12.2 8.7 10.8 12.3 4.6 5.5 7.1 4.8 5.9 8.0 5.1 6.1 8.3 
600 300 60 36 9.7 11.8 13.4 9.3 11.5 13.2 9.5 11.8 13.5 4.2 5.2 5.5 3.9 5.0 5.8 3.9 4.9 5.8 
600 300 60 33 10.1 12.4 14.3 10.2 12.7 14.6 10.9 13.4 15.4 4.0 4.2 5.0 3.7 4.1 5.4 4.1 4.3 5.8 
600 300 70 45 9.5 10.7 12.7 8.6 10.0 12.0 8.8 10.2 12.3 4.8 5.9 7.2 4.6 5.9 7.7 4.9 6.1 8.1 
600 300 70 42 9.9 11.4 13.6 9.3 10.9 13.1 9.6 11.3 13.7 4.7 5.9 6.0 3.9 5.3 5.9 4.0 5.2 6.0 
600 300 70 38 10.7 12.5 14.9 10.6 12.4 15.0 11.5 13.5 16.1 4.7 5.1 5.7 4.0 4.5 5.6 4.4 4.8 6.1 
600 300 80 52 9.6 11.0 12.3 8.9 10.4 11.8 8.9 10.4 11.9 5.5 6.4 7.9 4.9 6.0 8.1 5.3 6.2 8.5 
600 300 80 48 9.7 11.3 12.9 9.3 11.0 12.6 9.4 11.2 13.0 6.0 7.0 7.3 4.9 6.0 6.8 4.9 6.0 6.9 
600 300 80 44 10.7 12.6 14.4 10.8 12.8 14.7 11.5 13.6 15.6 5.9 6.0 6.8 4.8 5.1 6.4 5.2 5.4 6.9 
600 450 70 42 9.7 11.7 13.1 9.4 11.5 13.0 9.6 11.813.5 8.7 10.2 12.4 9.0 10.7 13.4 9.3 10.9 13.8 
600 450 70 38 10.4 12.7 14.4 10.4 12.7 14.5 10.9 13.3 15.2 7.8 9.5 10.4 7.5 9.3 10.7 7.6 9.2 10.8 
600 450 70 35 11.4 13.9 15.8 11.9 14.4 16.5 12.9 15.6 17.7 7.3 8.1 9.5 7.1 8.0 9.9 7.5 8.3 10.4 
600 450 80 48 9.9 11.3 13.4 9.4 10.9 13.0 9.9 11.5 13.7 8.6 10.4 12.4 8.5 10.4 12.9 8.9 10.7 13.4 
600 450 80 44 10.9 12.6 14.9 10.6 12.4 14.8 11.4 13.2 15.7 8.0 9.9 10.6 7.3 9.3 10.5 7.4 9.3 10.7 
600 450 80 40 12.4 14.3 16.912.7 14.6 17.3 13.916.0 18.7 7.6 8.6 9.8 6.9 8.1 9.8 7.4 8.4 10.4 
600 450 90 54 9.6 11.012.5 9.2 10.8 12.4 9.5 11.2 12.8 9.6 11.1 13.3 9.1 10.8 13.5 9.5 11.1 14.0 
600 450 90 49 10.4 12.2 13.9 10.4 12.2 14.0 10.9 12.8 14.7 9.4 11.011.9 8.3 10.1 11.5 8.4 10.1 11.7 
600 450 90 45 12.2 14.1 16.1 12.6 14.7 16.7 13.6 15.8 18.0 8.8 9.5 11.0 7.7 8.7 10.6 8.3 9.1 11.2 
600 600 70 38 10.9 13.3 15.1 10.9 13.4 15.4 11.5 14.1 16.2 13.1 15.819.1 13.4 16.320.2 13.8 16.620.6 
600 600 70 35 11.7 14.4 16.5 12.0 14.8 17.0 12.9 15.7 18.0 10.8 13.6 15.7 10.5 13.5 16.1 10.7 13.5 16.3 
600 600 70 31 14.6 17.5 19.8 15.4 113.4 20.8 16.8 19.822.4 9.8 11.7 14.3 9.6 11.7 14.810.1 12.1 15.4 
600 600 80 44 11.7 13.5 16.0 11.5 13.4 16.0 12.4 14.3 17.0 12.9 15.8 18.9 12.8 15.9 19.6 13.3 16.2 20.1 
600 600 80 40 12.7 14.7 17.4 12.7 14.9 17.7 13.8 16.0 19.0 11.1 14.1 15.9 10.4 13.6 16.0 10.6 13.6 16.2 
600 600 80 36 16.2 18.5 21.4 16.8 19.2 22.2 18.4 20.9 24.0 9.9 12.0 14.4 9.3 11.6 14.5 9.8 12.0 15.1 
600 60090 49 11.3 13.2 15.1 11.4 13.4 15.312.0 14.1 16.1 14.0 16.7 20.1 13.6 16.520.3 14.1 16.820.9 
600 600 90 45 12.1 14.3 16.412.414.6 16.8 13.2 15.6 17.9 12.5 15.3 17.3 11.4 14.4 17.0 11.6 14.5 17.2 
600 600 90 40 15.9 18.3 20.6 16.7 19.221.6 18.1 20.7 23.2 11.1 13.015.6 10.1 12.3 15.410.7 12.7 16.0 



TABLE F-6O. TOTAL FUEL COIISIlHPTION ON THE INBOUND APPROACH (KIIJJCRAKS) IN 15 HINUrES FOR GEOHE'l'RY 6*4 

ItmWlECTION 

EN'lIRDIIHEIfr 

V-2 V-I cy m: 
300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 61) 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 t.50 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
nOO 600 90 40 

KIIIlR 

lEFT 1.'\JKNS 
WI lEVEL MEDIIlK lEVEL HIGH lEVEL 

TRlICICS tRUCKS TRlICICS 
WI lIED HIGH WI lIED HIGH WI lIED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

5.5 6.4 6.7 4.6 5.6 6.0 4.6 5.7 6.2 
5.7 6.9 7.5 5.1 6.4 7.0 5.4 6.7 7.5 
4.3 5.7 6.5 4.2 5.7 6.6 5.0 6.6 7.6 
5.3 5.6 6.5 4.2 4.6 5.6 4.4 4.9 6.1 
5.3 5.9 7.0 4.5 5.1 6.4 5.0 5.7 7.1 
4.5 5.3 6.7 4.2 5.0 6.6 5.2 6.2 7.8 
6.1 6.5 6.9 5.3 5.8 6.2 5.3 5.9 6.4 
5.9 6.5 7.1 5.3 6.0 6.7 5.5 6.4 7.1 
5.0 5.9 6.7 4.9 5.9 6.8 5.7 6.8 7.8 
5.2 6.2 6.6 4.6 5.8 6.3 5.0 6.2 6.9 
5.4 6.6 7.4 5.1 6.5 7.3 5.7 7.2 8.1 
4.6 6.1 7.1 4.9 6.5 7.5 6.0 7.7 8.9 
5.1 5.5 6.6 4.4 4.9 6.0 4.9 5.6 6.8 
5.4 6.1 7.4 4.9 5.7 7.1 5.8 6.6 8.2 
4.9 5.8 7.4 4.9 5.9 7.6 6.3 7.4 9.2 
5.8 6.3 6.8 5.3 5.9 6.5 5.6 6.4 7.0 
5.7 6.4 7.1 5.4 6.3 7.1 6.0 7.0 7.9 
5.2 6.2 7.2 5.5 6.6 7.6 6.6 7.8 9.0 
4.7 6.2 7.0 4.6 6.1 7.1 5.3 6.9 8.0 
5.3 6.9 8.0 5.3 7.1 8.3 6.3 8.2 9.5 
6.5 8.4 9.8 7.1 9.1 10.6 8.610.7 12.2 
4.9 5.7 7.2 4.5 5.5 7.0 5.5 6.5 8.2 
5.6 6.6 8.4 5.4 6.6 8.4 6.6 7.9 9.8 
7.2 8.5 10.5 7.5 9.011.0 9.2 10.812.9 
5.5 6.4 7.3 5.3 6.3 7.3 6.0 7.1 8.2 
5.7 6.9 8.0 5.8 7.1 8.3 6.8 8.1 9.4 
7.5 9.0 10.3 8.1 9.7 11.1 9.6 11.2 12.8 
7.2 8.8 9.9 6.6 8.3 9.5 7.3 9.2 10.5 
7.3 9.2 10.5 6.9 8.9 10.3 7.9 10.0 11.5 
6.9 9.0 10.6 7.0 9.3 11.0 8.5 10.9 12.7 
7.3 8.3 10.1 6.5 7.6 9.4 7.4 8.710.6 
7.5 8.810.8 6.9 8.3 10.4 8.1 9.6 11.8 
7.3 8.911.1 7.3 8.9 11.2 9.010.8 13.1 
8.1 9.310.4 7.5 8.810.0 8.3 9.6 10.9 
7.9 9.3 10.7 7.5 9.1 10.5 8.5 10.1 11.7 
7.9 9.5 11.1 8.0 9.811.5 9.5 11.413.2 
6.9 8.7 9.9 6.7 8.6 9.9 7.7 9.7 11.2 
7.6 9.7 11.1 7.6 9.7 11.3 8.9 11.2 12.8 
7.5 9.8 11.5 8.0 10.4 12.2 9.9 12.3 14.2 
7.1 8.3 10.1 6.6 7.9 9.8 7.9 9.3 11.3 
7.9 9.3 11.4 7.7 9.2 11.4 9.2 10.8 13.1 
~.2 9.9 12.2 8.5 10.3 12.7 10.6 12.4 15.0 
7.6 8.9 10.1 7.3 8.7 10.1 8.4 9.9 11.3 
8.1 9.6 11.1 8.0 9.711.3 9.4 11.1 12.8 
8.6 10.4 12.1 9.1 11.0 12.8 10.9 12.9 14.8 
7.5 9.7 11.3 7.5 9.8 11.6 9.0 11.4 13.2 
8.3 10.7 12.6 8.6 11.2 13.2 10.3 12.9 15.0 

10.5 13.2 15.3 11.4 14.2 16.4 13.6 16.4 18.8 
8.0 9.6 11.9 7.9 9.6 11.9 9.5 11.3 13.8 
9.1 11.0 13.4 9.2 11.2 13.8 11.1 13.1 15.8 

11.813.9 16.6 12.5 14.6 17.5 14.9 17.220.1 
8.2 9.9 11.6 8.3 10.1 11.9 9.811.713.5 
9.211.1 13.0 9.5 11.5 13.5 11.213.3 15.4 

12.1 14.3 16.4 12.9 15.2 17.5 15.1 17.5 19.8 
8.7 11.1 13.0 8.210.7 12.7 8.611.213.3 
9.1 11.8 13.9 8.9 11.7 13.9 9.6 12.4 14.7 

10.3 13.2 15.6 10.6 13.6 16.1 11.814.9 17.5 
8.3 10.2 12.6 7.6 9.612.1 8.3 10.3 13.0 
8.9 11.0 13.7 8.5 10.6 13.5 9.3 11.6 14.5 

10.5 12.915.8 10.6 13.0 16.1 12.014.5 17.7 
9.2 11.1 13.0 8.7 10.8 12.7 9.1 11.3 13.3 
9.5 11.7 13.8 9.3 11.5 13.7 9.9 12.3 14.6 

11.3 13.816.1 11.6 14.2 16.6 12.8 15.4 18.0 
9.3 11.8 13.8 9.1 11.8 13.9 9.9 12.6 14.8 

10.2 13.0 15.2 10.3 13.2 15.6 11.3 14.3 16.7 
12.0 15.0 17.5 12.6 15.8 18.4 14.2 17.4 20.1 
9.1 11.1 13.7 8.810.813.5 9.711.9 14.7 

10.3 12.5 15.4 10.2 12.5 15.4 11.4 13.8 16.9 
12.6 15.1 18.2 13.0 15.6 18.8 14.8 17.4 20.7 
9.5 11.6 13.6 9.4 11.6 13.6 10.2 12.4 14.6 

10.6 12.9 15.1 10.713.1 15.4 11.7 14.2 16.6 
13.1 15.7 18.2 13.8 16.4 19.0 15.3 18.0 20.7 
10.8 13.8 16.2 11.0 14.1 16.6 12.1 15.3 17.9 
11.9 15.1 17.712.3 15.6 18.4 13.717.1 19.9 
15.5 19.0 21.9 16.5 20.1 23.1 18.4 22.0 25.1 
11.3 13.6 16.7 11.3 13.7 16.8 12.6 15.2 18.4 
12.4 15.0 18.3 12.7 15.4 18.7 14.2 17.020.5 
16.719.623.1 17.520.5 24.1 19.622.726.4 
11.7 14.2 16.6 11.9 14.5 17.0 13.0 15.7 18.3 
12.6 15.3 18.0 13.1 15.9 18.6 14.4 17.3 20.2 
17.2 20.2 23.1 18.2 21.3 24.3 20.1 23.2 26.3 

MAJOR stREET 

LEFT 1.'\JKNS 
WI lEVEL MEDIIlK lEVEL KIGH LEVEL 

1'RlJCKS tRUCKS tRUCKS 
WI KED IUGH WI lIED KIGH WI lIED KIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

5.5 6.8 8.3 5.6 7.1 9.2 6.6 8.0 10.2 
5.1 6.5 6.8 4.7 6.3 7.0 5.4 6.8 7.8 
5.4 6.0 6.8 5.0 5.8 7.1 6.1 6.7 8.2 
5.7 7.3 8.6 5.5 7.2 9.1 6.6 8.1 10.2 
6.1 7.7 7.7 5.3 7.0 7.6 6.0 7.6 8.4 
6.2 7.0 7.6 5.5 6.4 7.5 6.6 7.4 8.7 
6.1 7.4 9.0 5.5 7.0 9.1 6.6 7.9 10.2 
6.7 8.1 8.4 5.6 7.1 7.9 6.3 7.8 8.7 
7.0 7.5 8.4 5.9 6.6 7.9 7.0 7.6 9.1 
9.6 11.6 13.8 9.9 12.0 14.7 10.9 12.9 15.8 
9.1 11.1 12.0 8.7 10.9 12.3 9.5 11.6 13.2 
9.0 10.1 11.6 8.6 10.0 12.0 9.8 11.0 13.2 

10.2 12.3 14.3 10.0 12.3 14.8 11.1 13.3 16.0 
9.9 12.2 12.9 9.2 11.6 12.8 10.0 12.3 13.7 

10.0 11.4 12.6 9.3 10.9 12.6 10.5 11.9 13.8 
10.6 12.6 14.8 10.1 12.2 14.9 11.2 13.2 16.1 
10.9 12.9 13.8 9.8 12.0 13.4 10.6 12.7 14.3 
10.8 12.0 13.4 9.7 11.1 13.0 10.9 12.2 14.3 
13.7 16.820.1 13.9 17.2 21.1 15.1 18.222.3 
11.815.0 17.1 11.5 14.9 17.4 12.3 15.6 18.3 
11.0 13.4 16.0 10.8 13.3 16.5 12.0 14.4 17.7 
14.0 17.3 20.5 13.9 17.421.1 15.1 18.422.3 
12.4 15.8 17.7 11.7 15.3 17.712.6 16.0 18.6 
11.6 14.2 16.6 11.0 13.7 16.6 12.2 14.8 17.9 
14.2 17.320.7 13.8 17.020.9 14.9 18.1 22.1 
13.0 16.2 18.3 11.9 15.3 17.912.816.1 18.8 
12.0 14.3 17.0 11.0 13.5 16.6 12.3 14.6 18.0 
5.7 7.2 9.0 6.4 8.1 10.4 7.5 9.1 11.6 
5.4 7.0 7.5 5.5 7.3 8.3 6.3 8.0 9.2 
5.2 6.0 7.0 5.3 6.3 7.8 6.6 7.4 9.1 
6.1 7.8 9.4 6.4 8.3 10.4 7.5 9.3 11.6 
6.1 8.0 8.3 5.8 7.8 8.6 6.7 8.6 9.6 
6.2 7.2 8.0 5.9 7.1 8.5 7.2 8.2 9.8 
6.4 8.0 9.8 6.4 8.1 10.4 7.6 9.1 11.6 
7.0 8.7 9.2 6.4 8.2 9.2 7.3 9.0 10.2 
7.0 7.8 8.8 6.4 7.4 8.9 7.7 8.5 10.2 

10.5 12.6 15.1 11.2 13.6 16.5 12.4 14.6 17.7 
9.4 11.7 12.8 9.6 12.0 13.7 10.5 12.8 14.6 
9.3 10.7 12.4 9.5 11.1 13.2 10.8 12.2 14.6 

10.9 13.3 15.5 11.2 13.8 16.5 12.5 14.9 17.8 
10.1 12.6 13.6 9.9 12.6 14.0 10.9 13.4 15.0 
10.011.713.1 9.9 11.7 13.6 11.212.8 15.0 
11.2 13.4 15.8 11.2 13.5 16.4 12.4 14.6 17.7 
10.9 13.2 14.3 10.3 12.7 14.4 11.3 13.6 15.4 
10.6 12.1 13.7 10.1 11.7 13.9 11.4 12.9 15.3 
15.6 18.922.5 16.4 19.924.0 17.621.025.3 
13.4 16.8 19.2 13.6 17.220.0 14.6 18.0 21.0 
12.3 14.9 17.7 12.6 15.3 18.7 13.9 16.520.1 
15.6 19.2 22.6 16.1 19.8 23.7 17.3 20.9 25.0 
13.7 17.3 19.4 13.5 17.3 19.9 14.5 18.221.0 
12.5 15.3 18.0 12.4 15.4 18.5 13.8 16.6 20.0 
15.9 19.3 22.9 16.0 19.523.6 17.320.725.0 
14.2 17.7 20.0 13.7 17.3 20.1 14.7 18.221.2 
12.8 15.4 18.3 12.3 15.1 18.5 13.8 16.4 19.9 
7.8 9.6 11.6 8.6 10.6 13.1 9.5 11.3 14.1 
6.3 8.2 8.9 6.5 8.6 9.8 7.2 9.1 10.5 
6.2 7.3 8.5 6.5 7.7 9.5 7.5 8.6 10.6 
7.8 9.811.6 8.2 10.4 12.7 9.2 11.2 13.7 
6.6 8.7 9.2 6.5 8.7 9.8 7.1 9.2 10.5 
6.7 8.0 9.0 6.6 8.1 9.6 7.7 8.9 10.7 
8.3 10.1 12.2 8.4 10.4 12.9 9.4 11.2 13.9 
7.8 9.7 10.4 7.2 9.3 10.5 7.9 9.8 11.3 
7.7 8.8 10.1 7.3 8.5 10.3 8.3 9.4 11.4 

13.6 16.0 18.6 14.5 17.020.2 15.4 17.921.2 
11.614.1 15.5 11.914.616.412.615.1 17.2 
11.2 12.8 14.8 11.5 13.4 15.8 12.6 14.3 16.9 
13.3 16.0 18.4 13.8 16.6 19.6 14.8 17.5 20.7 
11.6 14.3 15.5 11.5 14.4 16.1 12.3 15.0 16.9 
11.3 13.2 14.911.3 13.3 15.5 12.4 14.3 16.7 
14.1 16.6 19.2 14.3 16.920.0 15.3 17.721.1 
12.8 15.3 16.7 12.4 15.0 16.9 13.1 15.6 17.7 
12.3 14.0 15.9 11.9 13.8 16.2 13.0 14.7 17.3 
19.3 22.9 26.7 20.2 24.0 28.3 21.2 24.9 29.4 
15.9 19.622.1 16.220.123.1 17.020.723.9 
15.0 17.8 20.9 15.4 18.4 22.0 16.5 19.4 23.1 
18.922.726.3 19.523.427.620.524.428.7 
16.0 19.9 22.2 16.0 20.0 22.9 16.8 20.7 23.7 
14.9 17.9 20.8 14.9 18.2 21.5 16.1 19.2 22.7 
19.923.527.320.1 23.928.221.224.829.3 
17.2 20.9 23.5 16.820.723.7 17.621.3 24.6 
16.0 18.821.9 15.6 18.722.2 16.8 19.723.5 

285 



286 

V-2 V-I CY GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 45060 30 
300 45060 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
4504508044 
4504508040 
450 450 80 36 
450 600 70 35 
4S0 600 70 31 
450 600 70 28 
450600 80 40 
450 600 80 36 
45060080 32 
4506009045 
450 600 90 40 
45060090 36 
600 300 60 39 
600300 60 36 
600300 60 33 
600300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600450 70 42 
600 450 70 38 
600450 70 35 
600 450 80 48 
600450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 10 31 
600600 80 44 
600600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

KII«lIl STIU!ET 

LEFT TIlIlMS 
LQI LEVEL HE'OIIlM LEVEL HIGH LEVEL 

tIWCKS !lUCKS 1'Il1aS 
LQI MED KIGH t.DW MED HIGH LQI MED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

5.0 5.8 6.0 4.2 5.0 5.3 4.2 5.1 5.5 
5.1 6.1 6.6 4.5 5.6 6.1 4.1 5.9 6.6 
4.0 5.2 5.9 3.9 5.2 6.0 4.6 6.1 7.0 
5.5 5.6 6.4 4.4 4.6 5.5 4.6 5.0 6.0 
5.3 5.1 6.8 4.4 5.0 6.1 4.9 5.5 6.8 
4.1 5.4 6.1 4.4 5.2 6.6 5.4 6.) 7.8 
6.6 6.9 1.1 5.1 6.1 6.4 5.7 6.2 6.6 
6.1 6.1 1.1 5.5 6.1 6.6 5.1 6.5 1.1 
5.5 6.3 7.0 5.4 6.) 1.1 6.2 7.2 8.0 
4.6 5.5 5.8 4.0 5.0 5.4 4.4 5.5 6.0 
4.6 5.1 6.3 4.3 5.5 6.2 4.9 6.2 7.0 
4.1 5.5 6.3 4.3 5.8 6.1 5.4 1.0 8.0 
5.1 5.4 6.3 4.4 4.1 5.8 4.9 5.4 6.6 
5.2 5.8 7.0 4.7 5.4 6.1 5.5 6.) 7.7 
5.0 5.1 1.2 5.0 5.9 1.4 6.3 7.3 8.9 
6.1 6.5 6.8 5.5 6.0 6.5 5.9 6.5 1.0 
5.7 6.4 6.9 5.4 6.2 6.8 6.0 6.9 1.6 
5.6 6.4 1.3 5.8 6.8 7.7 6.9 8.0 9.0 
3.9 5.3 6.0 ).8 5.2 6.0 4.5 6.0 6.9 
4.3 5.8 6.8 4.3 6.0 1.0 5.) 7.0 8.2 
5.7 7.5 8.8 6.3 8.2 9.6 7.8 9.8 11.2 
4.8 5.5 6.8 4.3 5.1 6.6 5.3 6.2 7.7 
5.2 6.1 7.7 5.0 6.1 7.8 6.2 7.3 9.1 
7.1 8.3 10.1 1.4 8.7 10.7 9.1 10.5 12.5 
5.6 6.4 7.1 5.4 6.3 7.1 6.1 7.1 8.0 
5.6 6.7 1.6 5.7 6.8 7.9 6.6 7.9 9.0 
7.7 9.0 10.2 8.3 9.7 11.0 9.8 11.2 12.7 
6.9 8.5 9.4 6.3 7.9 9.0 7.0 8.8 9.9 
6.8 8.6 9.8 6.4 8.3 9.6 7.4 9.3 10.7 
6.7 8.7 10.2 6.8 9.0 10.5 8.3 10.5 12.2 
7.7 8.6 10.2 6.8 7.8 9.5 7.7 8.910.6 
7.7 8.810.7 7.1 8.3 10.2 8.2 9.6 11.6 
7.8 9.2 11.3 7.7 9.211.4 9.411.013.3 
8.8 9.8 10.8 8.2 9.3 10.3 8.9 10.1 11.3 
8.3 9.6 10.8 8.0 9.3 10.6 8.9 10.4 11.8 
8.6 10.1 11.5 8.7 10.3 11.9 10.2 11.9 13.6 
6.5 8.2 9.3 6.2 8.0 9.2 7.3 9.1 10.4 
7.0 8.910.2 6.9 8.9 10.4 8.2 10.3 11.9 
7.1 9.3 10.9 7.6 9.911.6 9.4 11.8 13.6 
7.3 8.4 10.1 6.8 8.0 9.8 8.1 9.3 11.2 
7.9 9.2 11.2 7.6 9.0 11.1 9.2 10.7 12.8 
8.5 10.0 12.2 8.7 10.4 12.7 10.8 12.5 14.9 
8.1 9.2 10.3 7.8 9.0 10.2 8.8 10.2 11.5 
8.3 9.7 11.1 8.3 9.8 11.2 9.6 11.2 12.7 
9.1 10.8 12.3 9.6 11.3 13.0 11.4 13.3 15.0 
6.8 8.9 10.4 6.9 9.1 10.1 8.3 10.6 12.3 
7.5 9.811.5 1.8 10.Z lZ.0 9.4 ll.9 13.9 
9.9 12.5 14.5 10.8 13.5 15.5 13.0 15.7 11.9 
8.0 9.5 11.6 7.9 9.5 11.1 9.5 11.2 13.5 
8.9 10.6 13.0 9.0 10.8 13.3 10.9 12.8 15.3 

11.9 13.9 16.5 12.5 14.6 11.3 14.9 11.1 19.9 
8.5 10.1 11.6 8.6 10.3 H.9 10.0 11.8 13.5 
9.2 11.0 12.8 9.5 11.5 13.3 11.2 13.2 15.1 

17.4 14.5 16.5 13.3 15.4 17.5 15.4 11.1 19.9 
8.7 11.0 12.7 8.2 10.6 12.4 8.6 11.0 13.0 
8.9 11.5 13.4 8.1 11.3 13.4 9.3 12.0 14.2 

10.413.2 15.4 10.6 13.5 15.811.814.8 17.2 
8.9 10.6 13.0 8.2 10.0 12.4 8.8 10.7 13.3 
9.3 11.3 13.8 8.8 10.9 13.6 9.7 11.8 14.6 

11.2 13.4 16.2 11.3 13.5 16.5 12.6 15.018.1 
10.1 11.9 13.6 9.6 11.5 13.3 10.0 12.0 13.9 
10.1 12.2 14.2 9.9 12.0 14.1 10.5 12.8 14.9 
12.3 14.6 16.812.6 14.9 17.3 13.7 16.2 18.6 
9.1 11.5 13.3 8.9 11.4 13.4 9.6 12.3 14.3 
9.8 12.5 14.6 9.9 12.7 14.9 10.9 13.7 16.0 

11.8 14.8 17.1 12.5 15.5 17.9 14.0 17.1 19.6 
9.5 11.4 13.8 9.2 11.1 13.7 10.1 12.2 14.8 

10.5 12.6 15.3 10.4 12.6 15.4 11.6 13.9 16.8 
13.1 15.4 18.4 13.5 15.9 19.0 15.2 11.7 20.9 
10.2 12.1 14.0 10.1 12.1 14.0 10.8 12.9 15.0 
11.1 13.2 15.3 11.2 13.4 15.6 12.1 14.5 16.8 
13.9 16.3 18.6 14.5 17.019.5 16.0 18.621.2 
10.4 13.3 15.5 10.6 13.6 15.9 11.7 14.7 17.2 
11.3 14.4 16.9 11.7 14.9 17.5 13.0 16.3 19.0 
15.2 18.5 21.3 16.2 19.6 22.5 18.0 21.6 24.5 
11.5 13.7 16.6 11.5 13.8 16.8 12.8 15.2 18.3 
12.5 14.9 18.1 12.7 15.2 18.5 14.z 16.920.2 
17.0 19.8 23.1 17.820.624.1 19.922.826.4 
12.2 14.5 16.8 12.4 14.8 17.2 13.5 16.0 18.5 
12.9 n.5 18.013.4 16.0 18.1 14.1 17.5 20.2 
17.8 20.6 23.4 18.8 21.1 24.5 20.6 23.6 26.6 

KAJOlt S'I.'I!EET 

LEFT TIlIlMS 
t.DW LEVEL MEDIIlM LEVEL HIGH LEVEL 

TlIJCICS !lIaS TlIJCICS 
LQI H!D 11IGH LQI H!D 11IGH t.DW H!D HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

7.2 8.0 9.5 6.8 1.8 9.8 7.2 8.010.3 
1.3 8.2 8.4 6.3 7.4 8.1 6.4 7.4 8.3 
7.4 7.5 8.3 6.5 6.1 8.0 7.0 1.1 8.6 
7.0 8.0 9.3 6.2 7.4 9.2 6.1 1.7 9.1 
7.8 8.9 8.9 6.4 7.7 8.2 6.6 7.1 8.4 
1.8 8.1 8.6 6.5 6.9 8.0 7.0 7.3 8.6 
7.3 8.1 9.6 6.1 7.1 9.1 6.6 7.5 9.7 
8.4 9.3 9.5 6.6 7.7 8.4 6.8 7.8 8.7 
8.5 8.5 9.3 6.8 1.0 8.3 7.4 7.5 8.9 

10.5 12.0 14.1 10.2 11.8 14.4 10.7 12.1 15.0 
10.4 12.0 12.8 9.5 11.2 12.6 9.7 11.3 12.8 
10.2 10.9 12.3 9.3 10.1 12.1 9.9 10.6 12.7 
10.6 12.2 14.2 9.9 11.7 14.1 10.4 12.1 14.7 
10.8 12.6 13.2 9.5 11.4 12.6 9.7 11.5 12.9 
10.7 11.6 12.8 9.5 10.5 12.2 10.1 11.0 12.9 
11.012.414.6 9.9 11.5 14.2 10.4 11.9 14.8 
11.7 13.2 14.1 10.0 11.7 13.1 10.3 11.8 13.4 
11.5 12.2 13.6 9.8 10.7 12.6 10.5 11.2 13.3 
14.1 16.720.1 13.8 16.620.4 14.4 17.021.0 
12.7 15.4 17.5 11.8 14.7 17.3 12.1 14.817.6 
11.8 13.7 16.3 11.0 13.0 16.1 11.7 13.5 16.8 
14.0 16.8 19.9 13.3 16.3 19.9 13.9 16.8 20.6 
12.9 15.8 17.6 11.6 14.7 17.0 11.9 14.8 17.4 
11.9 14.0 16.4 10.7 13.0 15.8 11.4 13.5 16.6 
14.2 16.8 20.1 13.1 15.9 19.7 13.7 16.420.4 
13.4 16.1 18.1 11.7 14.6 17.2 12.1 14.8 17.5 
12.2 14.1 16.7 10.6 12.1 15.8 11.4 13.2 16.5 
6.9 8.0 9.7 7.0 8.210.5 7.6 8.611.1 
7.1 8.2 8.7 6.6 7.9 8.9 6.8 8.0 9.2 
6.7 7.0 8.0 6.3 6.8 8.3 6.9 7.3 9.0 
6.8 8.1 9.6 6.5 8.010.0 7.1 8.410.7 
7.3 8.7 8.9 6.4 8.0 8.7 6.8 8.1 9.1 
7.2 7.7 8.5 6.4 7.1 8.4 7.1 1.6 9.1 
7.1 8.2 9.9 6.5 7.1 10.0 7.1 8.210.6 
8.2 9.3 9.8 6.9 8.3 9.2 7.3 8.5 9.6 
8.0 8.3 9.3 6.8 7.3 8.8 7.5 7.9 9.6 

10.9 12.5 14.9 11.0 12.9 15.8 11.6 13.4 16.4 
10.3 12.1 13.2 9.9 11.8 13.4 10.2 12.0 13.8 
10.0 10.9 12.5 9.6 10.7 12.8 10.3 11.3 13.6 
10.8 12.7 14.9 10.6 12.1 15.4 11.2 13.2 16.0 
10.5 12.5 13.4 9.7 11.9 13.3 10.1 12.1 13.7 
10.3 11.4 12.9 9.5 10.8 12.8 10.3 11.5 13.6 
11.0 12.7 15.1 10.4 12.3 15.2 11.1 12.8 15.9 
11.2 13.0 14.1 10.1 12.0 13.6 10.4 12.3 14.0 
10.8 11.7 13.4 9.7 10.8 12.9 10.5 11.4 13.8 
15.5 18.4 22.0 15.8 18.8 22.9 16.5 19.3 23.6 
13.8 16.8 19.0 13.4 16.6 19.3 13.8 16.8 19.8 
12.6 14.7 17.5 12.3 14.5 11.9 13.0 15.2 18.7 
15.1 18.2 21.5 15.0 18.2 22.1 15.1 18.8 22.8 
13.6 16.8 18.9 12.9 16.2 18.8 13.3 16.5 19.2 
12.3 14.6 17.2 11.6 14.1 17.2 12.514.8 18.1 
15.4 18.2 21.8 14.8 17.9 21.9 15.6 18.5 22.7 
14.1 17.1 19.313.016.1 18.913.4 16.4 19.4 
12.614.7 17.5 11.5 13.8 17.1 12.4 14.5 18.0 
8.3 9.6 11.6 8.5 10.0 12.5 8.9 10.2 12.9 
7.2 8.6 9.3 6.9 8.5 9.7 7.0 8.4 9.8 
7.0 7.6 8.8 6.8 7.5 9.2 7.2 7.8 9.1 
7.8 9.3 11.1 7.7 9.3 11.6 8.0 9.6 12.0 
7.1 8.7 9.2 6.4 8.1 9.1 6.5 8.1 9.3 
7.1 7.8 8.8 6.4 7.3 8.9 6.9 7.6 9.4 
8.3 9.6 11.6 7.8 9.2 11.7 8.2 9.5 12.2 
8.2 9.6 10.3 7.1 8.6 9.9 7.2 8.610.0 
8.0 8.6 9.8 1.0 7.7 9.4 1.5 8.010.0 

13.2 15.1 17.8 13.5 15.6 18.8 13.9 15.9 19.2 
11.7 13.7 15.1 11.4 13.6 15.5 11.5 13.6 15.6 
11.2 12.3 14.2 10.9 12.3 14.7 11.4 12.6 15.2 
12.5 14.7 17.1 12.5 14.8 17.1 12.9 15.0 18.2 
11.3 13.5 14.6 10.6 1l.0 14.7 10.8 13.0 14.8 
10.8 12.2 13.9 10.2 11.8 13.9 10.1 12.1 14.5 
13.3 15.2 17.8 12.8 14.9 18.1 13.3 15.2 18.6 
12.4 14.4 15.8 11.4 13.6 15.4 11.6 13.6 15.6 
11.8 12.9 14.8 10.8 12.1 14.5 11.3 12.5 15.1 
18.5 21.6 25.4 18.922.1 26.4 19.3 22.4 26.9 
15.6 18.8 21.3 15.4 18.7 21.7 15.5 18.7 21.9 
14.5 16.8 19.9 14.3 16.920.4 14.9 17.3 21.0 
17.721.024.617.721.125.218.221.525.8 
15.2 18.6 20.9 14.6 18.2 21.0 14.8 18.3 21.3 
14.0 16.5 19.4 13.5 16.2 19.5 14.0 16.6 20.1 
18.621.725.5 18.221.525.818.721.926.4 
16.4 19.6 22.1 15.4 18.8 21.8 15.7 18.9 22.1 
15.017.320.4 14.1 16.620.2 14.7 17.1 20.8 



TABLE F-6F. 'lmAL FUEL CONSUMPTION ON TIlE UlllOOIID Al.'l'ItOo\CH (KIIJJGR.AMS) IN 15 MIlIUrES FOR GEcmrRY 7"5 

V-2 V-I CY GT 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 f>O 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
4504508044 
4504508040 
450450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
4506009040 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MAJOR STREET 

LEn TDRlIS LEFT TUltNS 
LOW LEVEL MEDIllM LEVEL HIGI! LEVEL LOW LEVEL MEDIllM LEVEL HIGH LEVEL 

'l'RlJCKS TRUCKS TRUCKS 
LOW Ml!D HIGH UlW Ml!D HIGI! LOW Ml!D HIGI! 

~ ~ lli ~ ~ ~ ~ ~ ~ 

6.8 7.4 7.5 5.0 5.7 5.9 4.1 5.0 5.2 
6.5 7.4 7.7 5.0 6.0 6.4 4.4 5.5 6.0 
4.6 5.7 6.3 3.6 4.9 5.5 3.6 4.9 5.6 
7.4 7.4 8.1 5.4 5.5 6.3 4.8 5.0 5.9 
6.9 7.2 8.1 5.2 5.6 6.6 4.8 5.3 6.4 
5.6 6.1 7.3 4.4 5.0 6.3 4.5 5.2 6.6 
7.4 7.6 7.6 5.7 5.9 6.1 4.8 5.2 5.4 
6.7 7.1 7.4 5.2 5.6 6.1 4.5 5.1 5.6 
5.3 5.9 6.5 4.3 5.0 5.7 4.2 5.0 5.8 
6.1 6.9 7.0 4.7 5.6 5.8 4.2 5.1 5.5 
5.8 6.8 7.3 4.6 5.8 6.3 4.4 5.6 6.2 
4.5 5.8 6.5 3.9 5.3 6.1 4.2 5.6 6.5 
6.9 7.0 7.8 5.2 5.5 6.4 4.9 5.3 6.3 
6.7 7.1 8.2 5.3 5.8 7.0 5.3 5.9 7.1 
5.6 6.3 7.6 4.8 5.5 6.9 5.3 6.1 7.6 
6.7 7.0 7.2 5.3 5.7 6.0 4.8 5.3 5.6 
6.1 6.6 7.0 4.9 5.5 6.1 4.7 5.4 6.0 
5.1 5.9 6.6 4.5 5.4 6.1 4.8 5.7 6.6 
5.3 6.5 7.1 4.2 5.5 6.2 4.1 5.5 6.2 
5.3 6.7 7.6 4.5 6.0 7.0 4.6 6.2 7.2 
6.0 7.7 8.8 5.8 7.5 8.7 6.4 8.2 9.5 
6.3 6.9 8.1 5.0 5.7 7.0 5.1 5.9 7.3 
6.5 7.3 8.7 5.4 6.3 7.9 5.7 6.7 8.4 
7.6 8.6 10.3 7.0 8.2 10.0 7.9 9.1 11.0 
6.0 6.7 7.3 5.0 5.7 6.4 4.8 5.7 6.5 
5.8 6.7 7.6 5.0 6.0 6.9 5.1 6.2 7.2 
7.1 8.3 9.4 6.8 8.1 9.3 7.4 8.810.1 
7.8 9.2 10.1 6.3 7.8 8.8 6.2 7.8 8.8 
7.4 9.1 10.1 6.2 7.9 9.1 6.2 8.1 9.4 
6.5 8.4 9.7 5.8 7.8 9.2 6.4 8.510.0 
8.8 9.6 11.0 7.1 8.0 9.5 7.1 8.1 9.8 
8.5 9.5 11.2 7.0 8.1 9.9 7.3 8.610.4 
7.8 9.1 11.0 6.9 8.3 10.3 7.7 9.2 11.3 
8.8 9.7 10.5 7.3 8.3 9.2 7.1 8.2 9.3 
8.1 9.2 10.) 6.8 8.1 9.2 6.9 8.2 9.5 
7.5 8.9 10.2 6.8 8.3 9.7 7.4 9.0 10.5 
7.2 8.7 9.7 6.1 7.7 8.8 6.3 8.0 9.1 
7.4 9.210.4 6.5 8.4 9.7 6.9 8.910.3 
6.8 8.8 10.3 6.4 8.5 10.1 7.4 9.6 11.2 
8.2 9.2 10.7 6.9 7.9 9.6 7.3 8.410.2 
8.5 9.711.5 7.4 8.710.6 8.1 9.411.4 
8.3 9.7 11.8 7.7 9.2 11.4 8.9 10.5 12.8 
7.9 8.9 9.9 6.7 7.9 8.9 6.9 8.2 9.3 
7.9 9.1 10.3 7.0 8.3 9.6 7.4 8.910.3 
7.9 9.410.8 7.5 9.1 10.7 8.4 10.2 U.8 
7.4 9.3 10.7 6.6 8.610.1 7.1 9.310.8 
7.7 9.9 11.5 7.2 9.5 11.2 7.9 10.3 12.1 
9.4 11.9 13.7 9.4 11.9 13.9 10.7 13.3 15.4 
8.8 10.1 12.1 7.8 9.2 11.) 8.5 10.1 12.2 
9.4 11.0 13.2 8.6 10.3 12.6 9.6 11.4 13.8 

11.6 13.4 15.9 11.3 13.3 15.8 12.9 14.9 17.6 
8.2 9.6 11.0 7.4 8.910.4 7.9 9.5 U.l 
8.6 10.3 11.9 8.0 9.8 11.5 8.8 10.7 12.5 

11.0 12.9 14.8 11.0 13.0 15.0 12.3 14.4 16.5 
9.7 11.8 13.4 8.3 10.5 12.2 7.8 10.2 12.0 
9.6 12.0 13.9 8.5 11.0 12.9 8.3 10.9 12.9 

10.3 13.0 15.0 9.7 12.5 14.6 10.0 12.8 15.1 
10.1 11.7 13.9 8.5 10.2 12.5 8.3 10.1 12.5 
10.2 12.0 14.5 8.9 10.8 13.3 8.9 10.9 13.5 
11.4 13.4 16.1 10.5 12.7 15.5 11.0 13.3 16.2 
10.2 11.8 13.4 8.8 10.6 12.3 8.3 10.2 12.0 
10.0 11.9 13.7 8.8 10.9 12.8 8.6 10.7 12.7 
11.3 13.5 15.6 10.7 13.0 15.2 11.0 13.4 15.6 
9.9 12.2 13.9 8.9 11.2 13.1 8.7 11.2 13.1 

10.3 12.9 14.8 9.5 12.2 14.2 9.6 12.4 14.5 
11.614.4 16.6 lL3 14.2 16.5 12.0 15.0 17.4 
10.6 12.3 14;6 9.3 11.1 13.6 9.4 11.3 13.8 
11.2 13.2 15.8 10.2 12.3 15.0 10.6 12.7 15.5 
13.1 15.2 18.1 12.6 14.9 17.8 13.5 1'1.8 18.9 
10.1 11.913.7 9.1 11.0 12.8 9.011.0 12.9 
10.7 12.7 14.7 9.9 12.1 14.1 10.0 12.3 14.4 
12.7 15.0 17.2 12.5 14.9 17.2 13.1 15.6 18.0 
11.1 13.8 15.9 10.4 13.2 15.4 10.6 13.5 15.8 
11.6 14.6 17.0 11.2 14.2 16.7 11.6 14.8 17.4 
14.8 18.0 20.6 14.9 18.2 20.9 15.9 19.2 22.1 
12.3 14.5 17.2 11.5 13.7 16.5 11.9 14.2 17.1 
13.0 15.4 18.4 12.4 14.8 17.9 13.0 15.6 18.8 
16.8 19.4 22.7 16.7 19.422.7 17.920.7 24.1 
11.914.1 16.311.3 13.6 15.8 11.5 13.9 16.2 
12.414.817.211.914.5 17.0 12.4 15.1 17.6 
16.5 19.2 21.8 16.6 19.4 22.1 17.6 20.4 23.3 

TRIJC'I(S TRUCKS TRUCKS 
LOW MED !UGI! LOW HED HIGI! LOW MED HIGH 

~ ~ lli ~ ~ ~ ~ ~ ~ 

6.9 7.5 9.3 6.5 7.3 9.5 6.9 7.5 10.0 
7.5 8.2 8.7 6.5 7.3 8.3 6.6 7.3 8.5 
7.5 7.4 8.4 6.5 6.5 8.1 7.0 6.9 8.6 
7.4 8.2 9.7 6.5 7.5 9.6 7.0 7.8 10.0 
8.6 9.5 9.8 7.2 8.3 9.0 7.3 8.2 9.2 
8.5 8.5 9.3 7.1 7.4 8.7 7.7 7.7 9.2 
7.9 8.5 10.2 6.7 7.4 9.7 7.1 7.8 10.2 
9.4 10.1 10.6 7.6 8.5 9.5 7.8 8.5 9.7 
9.4 9.2 10.2 7.7 7.7 9.2 8.2 8.1 9.8 

10.3 11.6 14.0 10.0 11.4 14.2 10.4 11.7 14.7 
10.7 12.1 13.2 9.811.2 12.8 9.9 11.3 13.1 
10.3 10.8 12.4 9.4 10.0 12.2 9.9 10.4 12.8 
11.0 12.5 14.6 10.3 11.9 14.6 10.8 12.2 15.1 
11.7 13.3 14.1 10.4 12.1 13.5 10.6 12.1 13.7 
11.5 12.2 13.6 10.2 11.0 13.0 10.8 11.5 13.6 
11.7 12.915.3 10.5 11.9 14.8 11.0 12.3 15.4 
12.8 14.1 15.2 11.1 12.6 14.2 11.3 12.7 14.5 
12.5 12.9 14.6 10.8 11.4 13.6 11.4 11.9 14.2 
13.6 16.0 19.6 13.3 15.9 19.9 13.8 16.2 20.5 
12.7 15.2 17.5 11.8 14.4 17.2 12.0 14.5 17.5 
11.7 13.3 16.1 10.8 12.6 15.9 11.4 13.1 16.6 
14.1 16.7 20.1 13.4 16.2 20.0 14.0 16.6 20.6 
13.5 16.1 18.2 12.2 15.0 17.612.4 15.1 17.9 
12.4 14.2 16.8 11.1 13.2 16.3 11.8 13.6 16.9 
14.5 16.9 20.5 13.4 16.0 20.0 14.0 16.4 20.7 
14.2 16.7 19.0 12.5 15.2 17.9 12.8 15.3 18.3 
12.9 14.5 17.3 11.3 13.1 16.411.9 13.6 17.1 
6.5 7.4 9.4 6.6 7.6 10.1 7.1 8.0 10.7 
7.2 8.1 8.8 6.7 7.7 8.9 6.9 7.8 9.2 
6.7 6.8 8.0 6.2 6.5 8.2 6.8 6.9 8.9 
7.1 8.1 9.9 6.8 8.0 10.3 7.3 8.410.9 
8.0 9.2 9.7 7.1 8.4 9.4 7.4 8.6 9.8 
7.8 8.1 9.1 7.0 7.4 9.0 7.6 7.9 9.7 
7.6 8.4 10.4 6.9 7.910.4 7.5 8.411.0 
9.1 10.1 10.8 7.9 8.9 10.2 8.2 9.1 10.5 
8.8 8.9 10.1 7.6 7.8 9.6 8.3 8.4 10.3 

10.6 12.0 14.7 10.7 12.3 15.5 11.3 12.8 16.1 
10.5 12.0 13.4 10.0 11.7 13.6 10.3 11.9 13.9 
10.0 10.7 12.6 9.6 10.5 12.9 10.3 11.0 13.6 
11.1 12.8 15.2 10.9 12.7 15.7 11.5 13.2 16.3 
11.3 13.1 14.2 10.5 12.4 14.1 10.8 12.6 14.4 
10.9 11.9 13.5 10.2 11.213.4 10.9 11.8 14.2 
11.6 13.1 15.7 11.0 12.6 15.7 11.6 13.1 16.4 
12.3 13.8 15.1 11.0 12.8 14.6 11.4 13.0 15.0 
11.7 12.4 14.3 10.5 11.4 13.8 11.3 12.0 14.6 
15.0 17.6 21.4 15.1 17.922.2 15.8 18.4 22.9 
13.7 16.4 18.9 13.3 16.2 19.2 13.6 16.4 19.6 
12.3 14.2 17.2 11.9 14.017.5 12.7 14.6 18.3 
15.1 18.0 21.6 15.0 18.0 22.1 15.6 18.5 22.8 
14.1 17.0 19.3 13.3 16.4 19.2 13.7 16.7 19.7 
12.7 14.8 17.6 11.9 14.2 17.5 12.7 14.8 18.4 
15.618.222.0 \5.0 17.822.1 15.718.422.9 
14.8 17.5 20.0 13.6 16.5 19.5 14.1 16.820.0 
13.1 15.0 18.1 12.0 14.1 17.612.8 14.8 18.5 
7.6 8.610.9 7.8 9.0 11.8 8.1 9.2 12.1 
7.0 8.2 9.1 6.6 8.0 9.4 6.6 7.8 9.5 
6.7 7.0 8.4 6.3 6.8 8.8 6.7 7.1 9.2 
7.7 9.011.0 7.6 9.011.5 7.9 9.211.9 
7.5 8.8 9.6 6.7 8.3 9.5 6.8 8.2 9.6 
7.3 7.8 9.1 6.6 7.3 9.1 7.0 7.6 9.5 
8.4 9.5 11.7 7.9 9.1 11.8 8.2 9.3 12.2 
8.8 9.910.9 7.6 9.0 10.4 7.7 8.910.5 
8.5 8.810.3 7.4 7.9 9.9 7.9 8.2 10.4 

12.6 14.3 17.2 12.9 14.7 18.1 13.215.0 18.5 
11.5 13.3 14.9 11.213.2 15.311.3 13.1 15.4 
10.8 11.8 13.9 10.6 11.7 14.3 11.0 12.0 14.8 
12.5 14.4 17.1 12.4 14.5 17.7 12.814.7 18.1 
11.7 13.7 15.1 11.013.215.1 11.1 13.215.2 
11.1 12.3 14.2 10.5 11.8 14.2 11.0 12.1 14.7 
13.5 15.2 18.0 13.0 14.9 18.2 13.4 15.1 18.7 
13.1 14.9 16.5 12.0 14.0 16.0 12.1 14.0 16.2 
12.3 13.2 15.3 11.3 12.4 15.0 11.8 12.8 15.6 
17.520.424.4 17.920.925.5 18.3 21.2 25.9 
15.1 18.1 20.8 14.8 18.0 21.2 15.0 18.0 21.4 
13.9 16.0 19.3 13.7 16.0 19.8 14.2 16.3 20.3 
17.3 20.4 24.2 17.3 20.6 24.9 17.820.9 25.4 
15.4 18.5 21.1 14.7 18.1 21.1 14.9 18.1 21.3 
14.0 16.3 19.4 13.4 15.9 19.5 14.0 16.3 20.1 
18.5 21.425.4 18.1 21.1 25.7 18.5 21.4 26.2 
16.8 19.7 22.5 15.7 18.9 22.1 15.9 18.9 22.4 
15.2 17.3 20.6 14.3 16.5 20.3 14.8 17.020.9 
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TABLE F-6G. TOrAL FUEL CONSIlMPrION ON TIlE [NBOUND APPROACH (KILOGRAMS) [N 15 I!INl1l'ES FOR GECH:TRY 6*6 

INTERSECTION 

ENVIRONHENr 

V-2 V-I CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 SO 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MINOR MAJOR STREET 

LEFT TIlRNS LEFT TIlRNS 
J..C1,I LEVEL MEDIIlM LEVEL HIGH LEVEL u:t.l LEVEL MEDIIlM LEVEL HIGH LEVEL 

TRUCKS TROCKS TROCKS TROCKS TROCKS TROCKS 
J..C1,I MED HIGH J..C1,I MED HIGH J..C1,I MED HIGH u:t.l MED HIGH J..C1,I MED H [GH u:t.l MED HIGH 

~ ~ ~ ~ ~ ~ n ~ ~ 

7.6 9.2 9.4 8.0 9.6 10.0 6.8 8.6 9.0 
8.2 10.0 10.5 8.8 10.7 11.3 7.9 9.9 10.6 
6.5 8.6 9.3 7.6 9.8 10.6 7.2 9.5 10.4 
7.0 7.9 8.8 7.1 8.2 9.1 6.2 7.3 8.4 
7.4 8.6 9.7 7.7 9.010.2 7.0 8.4 9.7 
6.2 7.6 9.0 7.1 8.610.1 6.9 8.6 10.1 
7.9 9.0 9.2 8.3 9.4 9.8 7.1 8.4 8.8 
8.0 9.3 9.8 8.610.0 10.6 7.7 9.2 9.9 
6.8 8.3 9.1 7.9 9.610.4 7.5 9.310.2 
7.3 9.0 9.4 8.0 9.810.3 7.2 9.1 9.7 
7.9 9.810.4 8.810.811.6 8.2 10.4 11.2 
6.8 9.0 9.8 8.3 10.5 11.5 8.2 10.6 11.7 
6.8 7.9 8.9 7.3 8.5 9.6 6.7 8.0 9.2 
7.5 8.810.0 8.2 9.611.0 7.8 9.410.8 
6.6 8.2 9.7 7.8 9.5 11.1 8.0 9.8 11.5 
7.6 8.8 9.1 8.3 9.610.0 7.5 8.8 9.4 
7.8 9.2 9.8 8.7 10.2 10.9 8.1 9.8 10.6 
7.0 8.7 9.5 8.5 10.2 11.2 8.4 10.3 11.4 
6.9 9.0 9.8 7.910.1 11.0 7.5 9.8 10.8 
7.7 10.1 11.1 9.0 1l.5 12.6 8.8 1l.3 12.6 
8.6 11.2 12.5 10.4 13.1 14.5 10.8 13.6 15.0 
6.6 8.1 9.5 7.5 9.1 10.6 7.2 8.910.5 
7.6 9.3 11.0 8.7 10.5 12.2 8.7 10.6 12.5 
8.9 10.9 12.8 10.5 12.6 14.5 11.0 13.2 15.3 
7.2 S.8 9.6 8.3 10.0 10.9 7.8 9.6 10.6 
7.8 9.7 10.7 9.1 11.0 12.2 8.9 10.9 12.2 
9.3 11.4 12.7 11.1 13.3 14.7 1l.4 13.7 15.2 

10.4 12.7 13.811.013.4 14.5 10.613.1 14.3 
10.8 13.4 14.6 11.6 14.3 15.7 1l.4 14.2 15.7 
10.1 12.9 14.4 11.5 14.4 16.0 11.8 14.8 16.5 
10.1 11.8 13.4 10.4 12.3 14.0 10.2 12.1 14.0 
10.6 12.6 14.4 11.2 13.3 15.2 11.2 13.4 15.5 
10.1 12.3 14.5 11.3 13.6 15.8 1l.8 14.2 16.5 
11.0 12.8 13.8 11.6 13.5 14.6 11.1 13.2 14.4 
11.1 13.1 14.4 11.9 14.1 15.4 11.7 14.0 15.4 
10.7 13.0 14.5 12.1 14.5 16.1 12.4 14.9 16.6 
10.2 12.6 13.8 11.1 13.7 14.9 11.0 13.7 15.0 
11.2 13.915.2 12.3 15.1 16.6 12.5 15.417.0 
10.7 13.7 15.3 12.4 15.5 17.2 13.1 16.3 18.1 
9.9 11.7 13.5 10.6 12.6 14.4 10.7 12.8 14.7 

11.0 13.1 15.1 12.0 14.2 16.3 12.3 14.6 16.8 
11.0 13.3 15.6 12.5 14.9 17.3 13.4 15.9 18.4 
10.4 12.4 13.5 11.4 13.4 14.7 11.3 13.4 14.8 
11.2 13.4 14.8 12.4 14.7 16.2 12.5 14.9 16.5 
11.4 13.9 15.5 13.1 15.7 17.4 13.8 16.4 18.3 
10.7 13.5 15.1 12.0 14.9 16.6 12.2 15.3 17.0 
11.8 14.9 16.7 13.4 16.6 18.5 13.9 17.2 19.2 
13.7 17.1 19.1 15.8 19.2 21.4 16.8 20.4 22.6 
10.8 13.1 15.2 11.9 14.2 16.5 12.414.8 17.2 
12.2 14.7 17.1 13.5 16.1 18.6 14.2 16.9 19.5 
14.6 17.3 20.0 16.4 19.322.1 17.7 20.6 23.5 
11.1 13.4 15.0 12.4 14.8 16.5 1~.6 15.2 16.9 
12.3 14.9 16.7 13.8 16.6 18.5 14.3 17.1 19.1 
14.9 17.8 19.8 17.0 19.922.1 18.021.1 23.3 
13.4 16.5 18.2 14.1 17.3 19.2 13.3 16.6 18.6 
14.1 17.5 19.5 15.1 18.620.7 14.6 18.1 20.3 
15.0 18.6 20.9 16.5 20.2 22.6 16.5 20.3 22.8 
12.6 15.1 17.5 13.1 15.7 18.2 12.5 15.2 17.8 
13.5 16.2 18.9 14.2 17.1 19.8 13.9 16.9 19.7 
14.817.820.7 16.1 19.1 22.1 16.3 19.522.6 
13.5 16.1 17.9 14.2 16.9 18.8 13.5 16.3 18.2 
14.1 17.0 19.0 15.1 18.020.1 14.6 17.6 19.8 
15.7 18.7 21.0 17.2 20.3 22.7 17.2 20.422.9 
14.0 17.2 19.1 15.0 18.420.4 14.6 18.020.1 
15.2 18.7 20.8 16.5 20.1 22.3 16.3 20.0 22.4 
16.7 20.4 22.8 18.5 22.3 24.8 18.9 22.8 25.4 
13.4 16.0 18.5 14.2 16.9 19.6 14.0 16.8 19.6 
14.9 17.7 20.5 16.0 18.9 21.8 16.0 19.1 22.0 
16.9 20.0 23.0 18.5 21.7 24.8 19.1 22.4 25.6 
13.8 16.6 18.5 14.9 17.7 19.7 14.5 17.4 19.5 
15.2 18.2 20.3 16.5 19.6 21.8 16.3 19.5 21.9 
17.420.623.1 19.3 22.6 25.1 19.623.025.6 
15.5 19.1 21.5 16.9 20.7 23.1 16.9 20.7 23.2 
16.9 20.8 23.3 18.5 22.5 25.2 IS.7 22.8 25.5 
20.2 24.3 27.2 22.4 26.6 29.5 23.1 27.430.4 
15.5 18.5 21.5 16.7 19.8 22.9 16.9 20.1 23.2 
17.020.323.418.421.825.1 18.822.325.7 
21.0 24.5 27.9 23.0 26.6 30.1 23.9 27.6 31.2 
16.0 19.1 21.4 17.420.623.1 17.320.7 23.2 
17.220.623.218.922.425.1 19.1 22.725.4 
21.5 25.2 28.023.727.430.424.428.231.2 

~ ~ ~ ~ ~ ~ n ~ ~ 

5.4 6.9 8.1 5.5 7.2 8.9 6.5 8.1 10.0 
5.2 6.8 6.7 4.8 6.5 7.0 5.5 7.1 7.7 
5.6 6.4 6.9 5.3 6.2 7.2 6.4 7.1 8.3 
5.6 7.3 8.4 5.4 7.3 8.8 6.4 8.2 9.9 
6.1 7.9 7.7 5.3 7.3 7.5 6.1 7.9 8.3 
6.5 7.4 7.7 5.7 6.9 7.6 6.9 7.8 8.8 
6.0 7.5 8.7 5.4 7.1 8.8 6.5 8.0 9.9 
6.8 8.4 8.3 5.6 7.4 7.8 6.4 8.0 8.7 
7.2 8.0 8.5 6.1 7.0 8.0 7.3 8.0 9.2 
9.7 1l.8 13.7 9.9 12.2 14.6 11.0 13.2 15.7 
9.3 11.6 12.1 9.0 11.4 12.5 9.812.013.3 
9.410.8 1l.9 9.1 10.6 12.2 10.2 11.6 13.5 

10.2 12.6 14.2 10.1 12.6 14.8 11.2 13.5 15.9 
10.2 12.6 13.0 9.4 12.0 12.9 10.2 12.7 13.8 
10.4 12.0 12.9 9.7 11.5 12.9 10.9 12.5 14.1 
10.7 12.9 14.7 10.2 12.5 14.9 1l.3 13.5 16.0 
11.1 13.4 13.9 10.0 12.4 13.5 10.8 13.1 14.4 
11.2 12.6 13.7 10.2 11.7 13.3 11.4 12.8 14.6 
13.6 16.9 19.9 13.9 17.320.9 15.0 18.3 22.1 
11.9 15.3 17.0 11.6 15.1 17.412.4 15.8 18.3 
11.3 13.9 16.2 11.1 13.8 16.6 12.3 14.9 17.9 
13.917.420.3 13.8 17.5 20.8 15.0 18.5 22.0 
12.5 16.1 17.611.815.617.612.7 16.3 18.5 
11.9 14.6 16.7 11.3 14.2 16.8 12.5 15.3 IS.1 
14.1 17.5 20.5 13.7 17.2 20.7 14.9 18.2 21.9 
13.1 16.5 18.2 12.0 15.6 17.8 12.9 16.3 18.8 
12.2 14.8 17.1 11.2 14.0 16.8 12.5 15.1 18.1 
5.5 7.2 8.7 6.2 8.1 10.1 7.3 9.1 11.3 
5.4 7.2 7.4 5.5 7.5 8.1 6.3 8.2 9.0 
5.3 6.3 7.0 5.5 6.6 7.9 6.7 7.7 9.1 
5.9 7.8 9.1 6.2 8.3 10.1 7.4 9.3 11.3 
6.1 8.1 8.1 5.8 8.0 8.5 6.7 8.7 9.4 
6.3 7.5 8.0 6.1 7.5 8.5 7.4 8.6 9.8 
6.2 8.0 9.5 6.2 8.1 10.1 7.4 9.1 11.3 
7.0 8.9 9.1 6.4 8.4 9.0 7.3 9.1 10.0 
7.2 8.2 8.9 6.6 7.7 8.9 7.9 8.9 10.3 

10.5 12.8 14.9 11.2 13.8 16.4 12.4 14.8 17.6 
9.6 12.1 12.9 9.8 12.4 13.7 10.7 13.2 14.7 
9.6 11.2 12.6 9.8 11.6 13.5 1l.1 12.8 14.8 

10.9 13.5 15.4 11.3 14.0 16.4 12.5 15.1 17.7 
10.3 13.0 13.6 10.1 12.9 14.0 11.0 13.7 15.0 
10.4 12.2 13.4 10.2 12.2 13.9 11.5 13.4 15.2 
11.2 13.5 15.7 11.2 13.7 16.3 12.4 14.8 17.6 
11.1 13.614.4 10.5 13.1 14.4 11.5 13.9 15.5 
11.0 12.6 14.0 10.4 12.2 14.1 11.8 13.4 15.5 
15.4 19.0 22.3 16.2 19.923.7 17.5 21.1 25.0 
13.4 17.1 19.0 13.6 17.4 19.9 14.6 18.3 20.9 
12.5 15.3 17.8 12.8 15.7 18.7 14.1 16.920.1 
15.5 19.2 22.3 15.9 19.8 23.4 17.2 21.0 24.7 
13.7 17.5 19.3 13.5 17.5 19.8 14.5 18.420.9 
12.7 15.7 18.0 12.6 15.8 18.6 14.0 17.0 20.0 
15.8 19.3 22.6 15.8 19.5 23.3 17.1 20.7 24.7 
14.2 17.9 19.9 13.7 17.5 20.0 14.7 18.421.1 
13.0 15.8 18.3 12.5 15.5 18.5 14.0 16.8 20.0 
7.5 9.5 11.2 8.4 10.5 12.7 9.3 11.3 13.7 
6.2 8.3 8.7 6.5 8.7 9.6 7.1 9.2 10.3 
6.3 7.5 8.5 6.6 8.0 9.5 7.6 8.9 10.5 
7.5 9.7 11.2 8.0 10.3 12.3 8.9 11.1 13.3 
6.5 8.8 9.0 6.4 8.8 9.6 7.0 9.3 10.3 
6.8 8.2 9.0 6.7 8.3 9.6 7.8 9.2 10.7 
8.1 10.0 1l.8 8.1 10.3 12.5 9.1 11.1 13.5 
7.7 9.8 10.2 7.2 9.4 10.3 7.8 9.9 11.1 
7.8 9.1 10.0 7.4 8.810.2 8.4 9.7 11.3 

13.5 16.1 18.4 14.4 17.2 20.0 15.4 18.021.0 
11.7 14.4 15.4 12.0 14.9 16.4 12.7 15.4 17.1 
11.5 13.3 14.9 11.8 13.8 15.9 12.9 14.S 17.0 
13.3 16.1 18.2 13.8 16.8 19.4 14.8 17.620.4 
11.7 14.6 15.5 11.7 14.7 16.1 12.415.3 16.8 
11.6 13.6 15.0 11.6 13.8 15.7 12.7 14.7 16.8 
14.1 16.7 19.0 14.2 17.0 19.8 15.2 17.9 20.9 
12.915.6 16.7 12.5 15.3 16.9 13.2 15.917.7 
12.6 14.5 16.0 12.2 14.2 16.3 13.3 15.2 17.5 
19.0 22.8 26.3 20.0 23.9 28.0 21.0 24.8 29.0 
15.8 19.7 21.9 16.2 20.2 23.0 16.9 20.8 23.7 
15.1 18.1 20.9 15.5 18.7 22.0 16.6 19.7 23.1 
18.722.7 26.0 19.3 23.427.220.324.328.3 
16.0 20.0 22.1 15.9 20.2 22.7 16.7 20.8 23.5 
15.0 18.3 20.8 15.1 18.521.5 16.2 19.522.7 
19.7 23.5 27.0 19.9 23.827.821.024.829.0 
17.2 21.1 23.3 16.820.823.6 17.621.5 24.4 
16.1 19.1 21.9 15.8 19.022.2 17.0 20.0 23.5 



TABU! F-6II. torAL FUEL CONSUHPl'ION ON TIlE INlIOIlND APPROo\CH (KILOGRAMS) IN 15 MINI1l'ES FOR GI!<H:I'R~ 7*6 

Itm:RSECTION 

EIM:R<HIENl' 

V-2 V-l CY Gr 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450 450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 ]6 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 )00 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

HAJOR 

lEn TIlRIIS LEn TUlINS 
1m LEVEL MEDIIlM LEVEL HIGH lEVEL LOW LEVEL MEDIUM LEVEL HIGH lEVEL 

TIlIJCKS 'l'ROCKS 'l'ROCKS 'l'ROCKS 'l'ROCKS 'l'ROCKS 
1m MED HIGH LOW MED HIGH 1m MED HIGH 1m MED HIGH 1m MED HIGH 1m MED HIGH 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

7.3 8.8 8.9 7.6 9.2 9.4 6.5 8.1 8.4 
7.7 9.4 9.7 8.3 10.0 10.5 7.3 9.2 9.8 
6.2 8.2 8.8 7.3 9.4 10.1 6.9 9.1 9.9 
7.3 8.1 8.9 7.4 8.3 9.1 6.4 7.5 8.4 
7.4 8.5 9.5 7.8 9.0 10.0 7.1 8.4 9.5 
6.6 7.9 9.1 7.4 8.9 10.2 7.3 8.810.2 
8.5 9.4 9.6 8.8 9.9 10.1 7.7 8.8 9.1 
8.3 9.5 9.9 8.9 10.2 10.6 8.0 9.4 9.9 
7.4 8.8 9.5 8.5 10.0 10.7 8.1 9.710.5 
6.8 8.4 8.6 7.5 9.2 9.5 6.7 8.4 8.9 
7.1 9.0 9.5 8.1 10.010.6 7.5 9.5 10.2 
6.4 8.4 9.2 7.8 10.0 10.8 7.8 10.0 10.9 
6.9 7.9 8.8 7.4 8.4 9.4 6.8 7.9 9.0 
7.4 8.6 9.7 8.1 9.410.6 7.7 9.1 10.4 
6.8 8.2 9.6 8.0 9.6 11.0 8.2 9.8 11.4 
8.0 9.0 9.3 8.6 9.8 10.1 7.8 9.1 9.5 
7.9 9.2 9.7 8.8 10.3 10.8 8.3 9.8 10.5 
7.4 9.0 9.7 8.9 10.5 11.4 8.810.611.5 
6.2 8.2 8.9 7.2 9.3 10.1 6.8 8.9 9.8 
6.8 9.1 10.0 8.1 10.4 11.4 7.9 10.3 11.4 
8.0 10.5 11.6 9.8 12.4 13.6 10.1 12.8 14.1 
6.6 8.0 9.2 7.4 8.8 10.2 7.1 8.7 10.2 
7.3 8.910.5 8.410.1 11.7 8.410.2 11.9 
8.9 10.7 12.5 10.5 12.4 14.3 11.0 13.0 15.0 
7.5 8.9 9.6 8.5 10.0 10.8 8.0 '9.7 10.5 
7.8 9.5 10.4 9.1 10.911.9 8.810.811.9 
9.6 11.6 12.7 11.413.414.7 11.7 13.8 15.2 

10.3 12.5 13.3 10.9 13.1 14.1 10.4 12.8 13.9 
10.4 12.9 14.0 11.3 13.8 15.0 11.0 13.7 15.0 
10.0 12.7 14.1 11.4 14.2 15.6 11.7 14.6 16.1 
10.5 12.1 13.6 10.9 12.6 14.2 10.7 12.414.1 
10.912.7 14.4 11.4 13.4 15.2 11.4 13.5 15.4 
10.7 12.7 14.7 11.8 14.0 16.1 12.3 14.616.8 
11.7 13.414.3 12.3 14.1 15.1 11.8 13.7 14.8 
11.6 13.5 14.7 12.4 14.5 15.7 12.2 14.3 15.7 
11.5 13.7 15.1 12.9 15.2 16.613.215.6 17.1 
9.8 12.2 13.2 10.8 13.2 14.3 10.6 13.2 14.4 

10.6 13.2 14.4 11.8 14.5 15.8 11.9 14.7 16.1 
10.5 13.3 14.8 12.2 15.1 16.7 12.8 15.8 17.5 
10.2 11.9 13.5 10.912.7 14.4 11.0 12.9 14.7 
11.1 13.1 14.9 12.0 14.1 16.1 12.4 14.5 16.6 
11.3 13.6 15.7 12.815.1 17.3 13.7 16.1 18.4 
11.0 12.8 13.8 11.9 13.9 15.0 11.8 13.8 15.0 
11.6 13.6 14.9 12.7 14.9 16.3 12.9 15.1 16.6 
12.0 14.4 15.9 13.7 16.2 17.8 14.4 16.9 18.6 
10.2 12.9 14.3 11.5 14.3 15.8 11.7 14.6 16.2 
11.1 14.1 15.8 12.6 15.7 17.5 13.1 16.3 18.1 
13.3 16.5 18.415.3 18.720.7 16.3 19.821.9 
10.9 13.1 15.1 12.0 14.2 16.4 12.4 14.8 17.0 
12.1 14.5 16.8 13.4 15.9 18.3 14.1 16.7 19.1 
14.8 17.4 19.9 16.6 19.3 22.0 17.8 20.6 23.4 
11.5 13.7 15.1 12.7 15.1 16.6 13.0 15.4 17.0 
12.5 15.0 16.6 14.0 16.6 18.3 14.5 17.1 19.0 
15.4 18.1 20.0 17.4 20.2 22.] 18.421.] 23.4 
13.5 16.4 18.1 14.2 17.2 19.0 13.4 16.5 18.4 
14.0 17.2 19.1 15.0 18.3 20.3 14.417.819.9 
15.2 18.6 20.8 16.6 20.2 22.4 16.6 20.3 22.6 
13.3 15.6 17.9 13.8 16.2 18.6 13.2 15.8 18.2 
14.0 16.6 19.1 14.7 17.420.0 14.4 17.2 19.9 
15.618.421.2 16.8 19.8 22.6 17.020.1 23.0 
14.516.918.6 15.2 17.8 19.5 14.4 17.1 18.9 
14.9 17.6 19.5 15.8 18.6 20.6 15.3 18.2 20.3 
16.7 19.621.8 18.2 21.2 23.5 18.221.3 23.6 
13.916.9 18.7 14.9 18.1 20.0 14.5 17.8 19.7 
14.9 18.2 20.3 16.2 19.621.7 16.0 19.5 21.7 
16.6 20.2 22.5 18.5 22.1 24.5 18.8 22.6 25.0 
13.916.418.814.7 17.3 19.8 14.5 17.2 19.8 
15.2 17.9 20.6 16.2 19.1 21.8 16.3 19.222.0 
17.420.423.3 19.1 22.1 25.1 19.622.825.9 
14.6 17.2 19.0 15.7 18.420.2 15.2 18.0 20.0 
15.818.620.6 17.1 20.0 22.1 16.919.922.1 
18.321.423.620.1 23.3 25.7 20.423.726.2 
15.2 18.7 20.9 16.6 20.2 22.5 16.5 20.2 22.6 
16.420.1 22.618.0 21.9 24.4 18.2 22.1 24.8 
20.0 24.0 26.7 22.2 26.3 29.0 22.8 27.0 29.9 
15.918.821.617.020.0 22.9 17.220.323.3 
17.1 20.3 23.3 18.521.824.918.922.225.5 
21.4 24.8 28.1 23.3 26.8 30.2 24.2 27.8 31.3 
16.6 19.6 21.8 18.0 21.1 23.417.921.1 23.5 
17.620.923.3 19.3 22.625.2 19.422.925.5 
22.225.7 28.4 24.4 28.0 30.7 25.0 28.7 31.6 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

7.1 8.1 9.3 6.7 7.9 9.6 7.1 8.1 10.0 
7.4 8.5 8.4 6.4 7.6 8.1 6.5 7.6 8.2 
7.7 7.9 8.4 6.8 7.2 8.1 7.3 7.6 8.7 
6.9 8.1 9.1 6.1 7.5 9.0 6.6 7.8 9.5 
7.9 9.2 8.9 6.5 7.9 8.2 6.7 8.0 8.4 
8.1 8.5 8.8 6.7 7.4 8.1 7.3 7.8 8.7 
7.2 8.2 9.4 6.0 7.2 8.9 6.5 7.6 9.5 
8.5 9.6 9.5 6.7 8.0 8.4 6.9 8.0 8.6 
8.7 9.0 9.4 7.0 7.5 8.4 7.6 7.9 9.1 

10.6 12.2 14.1 10.3 12.1 14.4 10.8 12.4 14.9 
10.7 12.4 13.0 9.8 11.7 12.7 10.0 11.7 13.0 
10.6 11.5 12.6 9.7 10.8 12.4 10.3 11.2 13.0 
10.7 12.5 14.2 10.0 12.0 14.1 10.5 12.4 14.7 
11.1 13.0 13.4 9.8 11.9 12.7 10.0 12.0 13.0 
11.2 12.3 13.1 9.9 11.2 12.6 10.5 11.6 13.2 
11.1 12.7 14.6 10.0 11.8 14.1 10.6 12.2 14.7 
12.0 13.7 14.3 10.3 12.2 13.2 10.5 12.3 13.5 
11.9 12.8 13.9 10.3 11.3 12.9 10.9 11.8 13.6 
14.1 16.919.9 13.8 16.7 20.3 14.3 17.220.9 
12.8 15.7 17.5 12.0 15.0 17.2 12.2 15.1 17.6 
12.1 14.2 16.4 11.3 13.5 16.3 11.9 14.0 17.0 
13.916.9 19.7 13.3 16.4 19.8 13.8 16.920.4 
13.0 16.1 17.611.7 15.0 17.0 12.0 15.1 17.3 
12.214.5 16.5 11.0 13.4 16.0 11.7 14.0 16.7 
14.1 16.9 19.9 13.1 16.0 19.5 13.7 16.5 20.2 
13.5 16.418.1 11.914.9 17.1 12.215.1 17.5 
12.5 14.6 16.8 10.9 13.2 15.9 11.7 13.7 16.7 
6.7 8.0 9.4 6.8 8.3 10.2 7.4 8.7 10.8 
7.1 8.4 8.6 6.6 8.1 8.7 6.9 8.2 9.1 
6.9 7.4 8.1 6.5 7.1 8.3 7.1 7.6 9.0 
6.7 8.1 9.3 6.4 8.0 9.7 7.0 8.5 10.4 
7.3 8.9 8.8 6.5 8.2 8.6 6.8 8.3 9.0 
7.4 8.1 8.6 6.6 7.5 8.5 7.3 8.0 9.2 
7.0 8.2 9.6 6.3 7.7 9.7 6.9 8.2 10.3 
8.2 9.5 9.7 7.0 8.5 9.1 7.3 8.7 9.5 
8.2 8.7 9.4 7.0 7.7 8.9 7.7 8.2 9.6 

10.9 12.8 14.8 11.1 13.1 15.7 11.7 13.6 16.3 
10.5 12.5 13.2 10.1 12.2 13.5 10.4 12.4 13.9 
10.3 11.5 12.8 10.0 11.3 13.1 10.7 11.8 13.9 
10.8 12.9 14.8 10.6 12.9 15.2 11.3 13.4 15.9 
10.7 12.9 13.5 9.9 12.3 13.4 10.3 12.5 13.8 
10.7 12.0 13.1 9.9 11.4 13.0 10.7 12.0 13.8 
11.1 12.9 15.0 10.5 12.5 15.1 11.2 13.1 15.8 
11.413.4 14.2 10.3 12.4 13.7 10.7 12.6 14.1 
11.2 12.3 13.6 10.1 11.4 13.2 10.9 12.0 14.0 
15.418.521.7 15.6 18.922.6 16.3 19.423.3 
13.9 17.0 19.0 13.5 16.8 19.3 13.9 17.1 19.7 
12.8 15.1 17.612.5 14.9 17.9 13.3 15.6 18.8 
15.0 18.2 21.3 14.8 18.3 21.8 15.6 18.8 22.6 
13.7 17.0 18.8 12.9 16.4 18.7 13.4 16.7 19.2 
12.5 15.0 17.3 11.9 14.5 17.3 12.7 15.2 18.2 
15.2 18.321.5 14.7 17.9 21.7 15.4 18.5 22.4 
14.2 17.3 19.2 13.0 16.3 18.8 13.5 16.6 19.3 
12.8 15.1 17.611.7 14.217.212.6 14.9 18.1 
8.0 9.5 11.2 8.3 9.9 12.1 8.6 10.1 12.5 
7.2 8.8 9.1 6.9 8.6 9.5 6.9 8.5 9.6 
7.2 7.9 8.8 6.9 7.8 9.2 7.3 8.1 9.7 
7.6 9.2 10.7 7.4 9.3 11.3 7.8 9.5 11.7 
7.0 8.8 9.0 6.3 8.3 9.0 6.4 8.2 9.1 
7.2 8.1 8.8 6.5 7.6 8.9 7.0 7.9 9.4 
8.0 9.5 11.2 7.5 9.2 11.4 7.9 9.4 11.8 
8.1 9.7 10.1 7.0 8.8 9.7 7.1 8.7 9.8 
8.1 8.9 9.8 7.1 8.0 9.4 7.6 8.3 10.0 

13.2 15.3 17.6 13.5 15.8 18.6 13.9 16.0 19.0 
11.8 14.0 15.1 11.613.915.5 11.7 13.9 15.6 
11.5 12.8 14.4 11.3 12.8 14.8 11.7 13.1 15.4 
12.5 14.8 16.9 12.4 14.9 17.5 12.9 15.2 18.0 
11.4 13.8 14.6 10.8 13.3 14.7 10.9 13.3 14.8 
11.1 12.7 14.0 10.5 12.3 14.1 11.0 12.6 14.7 
13.2 15.3 17.6 12.8 15.1 17.9 13.2 15.4 18.4 
12.6 14.8 15.8 11.5 13.9 15.4 11.7 13.9 15.6 
12.1 13.415.0 11.1 12.614.7 11.7 13.0 15.3 
18.321.625.1 18.7 22.1 26.1 19.1 22.426.6 
15.6 18.9 21.1 15.3 18.9 21.6 15.5 18.9 21.8 
14.7 17.2 19.9 14.5 17.2 20.415.1 17.621.0 
17.521.0 24.2 17.5 21.1 24.9 18.0 21.5 25.4 
15.2 18.8 20.8 14.6 18.4 20.9 14.8 18.4 21.1 
14.1 16.9 19.4 1].6 16.5 19.5 14.2 16.9 20.2 
18.421.725.2 18.0 21.5 25.5 18.5 21.926.0 
16.4 19.8 21.9 15.4 18.9 21.6 15.6 19.0 21.9 
15.2 17.7 20.4 14.2 16.920.2 14.9 17.420.8 
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TABLE F-{)I. torAL FUEL CONSUHPl'IOIf ON TIlE INBOUND APPROACH (KILOGRAMS) IN 15 MllM'ES FOR GECtIE'llly 7*7 

INtERSECTION 

EIIVlRCIIIEMr 

V-2 V-1 CY c;r 

300 300 50 27 
300 300 50 25 
300 300 50 22 
300 300 60 33 
300 300 60 30 
300 300 60 27 
300 300 70 38 
300 300 70 35 
300 300 70 31 
300 450 50 25 
300 450 50 22 
300 450 50 20 
300 450 60 30 
300 450 60 27 
300 450 60 24 
300 450 70 35 
300 450 70 31 
300 450 70 28 
300 600 60 27 
300 600 60 24 
300 600 60 21 
300 600 70 31 
300 600 70 28 
300 600 70 24 
300 600 80 36 
300 600 80 32 
300 600 80 28 
450 300 50 30 
450 300 50 27 
450 300 50 25 
450 300 60 36 
450 300 60 33 
450 300 60 30 
450 300 70 42 
450 300 70 38 
450 300 70 35 
450 450 60 33 
450 450 60 30 
450 450 60 27 
450 450 70 38 
450450 70 35 
450 450 70 31 
450 450 80 44 
450 450 80 40 
450 450 80 36 
450 600 70 35 
450 600 70 31 
450 600 70 28 
450 600 80 40 
450 600 80 36 
450 600 80 32 
450 600 90 45 
450 600 90 40 
450 600 90 36 
600 300 60 39 
600 300 60 36 
600 300 60 33 
600 300 70 45 
600 300 70 42 
600 300 70 38 
600 300 80 52 
600 300 80 48 
600 300 80 44 
600 450 70 42 
600 450 70 38 
600 450 70 35 
600 450 80 48 
600 450 80 44 
600 450 80 40 
600 450 90 54 
600 450 90 49 
600 450 90 45 
600 600 70 38 
600 600 70 35 
600 600 70 31 
600 600 80 44 
600 600 80 40 
600 600 80 36 
600 600 90 49 
600 600 90 45 
600 600 90 40 

MIIOI. SIREET 

LEFT nlIUIS 
LEVEL MEDIUM LEVEL HIGH LEVEL 

1'IWC\tS TROCKS TROCKS 
~ lIED HIGH ~ lIED HIGH ~ HED HIGH 

U ~ ~ ~ ~ ~ ~ ~ ~ 

9.1 10.4 10.4 8.6 10.0 10.1 6.6 8.1 8.2 
9.2 10.8 11.0 8.9 10.6 10.9 7.1 8.9 9.3 
7.0 8.8 9.3 7.2 9.1 9.7 6.0 7.9 8.6 
9.3 10.0 10.6 8.6 9.3 10.0 6.7 7.6 8.4 
9.210.1 11.0 8.7 9.7 10.6 7.1 8.2 9.3 
7.5 8.7 9.8 7.5 8.8 10.0 6.5 7.9 9.2 
9.410.210.2 8.9 9.8 9.9 6.9 7.8 8.0 
9.0 10.0 10.3 8.7 9.8 10.2 6.9 8.1 8.6 
7.3 8.6 9.1 7.5 8.9 9.5 6.2 7.7 8.4 
8.5 9.9 10.0 8.3 9.8 10.0 6.6 8.2 8.5 
8.5 10.2 10.5 8.5 10.3 10.8 7.1 9.0 9.5 
6.9 8.9 9.5 7.5 9.510.2 6.6 8.7 9.5 
8.8 9.610.3 8.4 9.310.1 6.9 7.9 8.9 
8.9 10.0 11.0 8.8 9.911.0 7.5 8.810.0 
7.6 8.910.1 7.9 9.3 10.7 7.2 8.7 10.2 
8.7 9.6 9.8 8.5 9.5 9.8 6.8 8.0 8.3 
8.4 9.6 9.9 8.4 9.7 10.2 7.0 8.4 8.9 
7.1 8.6 9.2 7.7 9.2 9.9 6.8 8.4 9.2 
7.7 9.5 10.0 7.8 9.8 10.4 6.5 8.5 9.2 
8.0 10.1 10.9 8.410.611.5 7.3 9.6 10.6 
8.4 10.7 11.8 9.3 11.8 12.9 8.8 11.3 12.5 
8.3 9.5 10.6 8.2 9.5 10.8 7.1 8.5 9.8 
8.7 10.2 11.6 8.910.5 11.9 8.0 9.7 11.3 
9.5 11.2 12.9 10.2 12.0 13.7 9.8 11.8 13.6 
8.0 9.4 9.9 8.2 9.6 10.2 6.8 8.4 9.1 
8.1 9.7 10.5 8.5 10.2 11.0 7.4 9.2 10.1 
9.1 10.9 11.9 10.0 11.9 13.1 9.4 11.5 12.7 

11.3 13.3 14.1 11.0 13.1 14.0 9.711.912.9 
11.2 13.5 14.5 11.1 13.5 14.6 10.0 12.5 13.7 
10.0 12.5 13.8 10.5 13.1 14.4 9.9 12.6 14.1 
11.8 13.2 14.6 11.2 12.8 14.3 10.1 11.8 13.4 
11.8 13.5 15.1 11.5 13.3 15.0 10.6 12.5 14.3 
10.8 12.8 14.6 11.1 13.1 15.1 10.7 12.9 14.9 
11.8 13.4 14.2 11.6 13.2 14.1 10.2 12.0 12.9 
11.4 13.2 14.2 11.4 13.3 14.4 10.3 12.3 13.5 
10.6 12.6 13.9 11.0 13.2 14.5 10.5 12.7 14.2 
10.7 12.9 13.7 10.7 13.0 14.0 9.7 12.1 13.2 
11.2 13.6 14.7 11.5 14.0 15.2 10.7 13.3 14.7 
10.2 12.9 14.3 11.0 13.8 15.3 10.8 13.7 15.3 
11.2 12.8 14.3 11.0 12.7 14.3 10.3 12.1 13.8 
11.8 13.7 15.4 11.9 13.8 15.7 11.4 13.4 15.4 
11.3 13.415.4 11.9 14.1 16.211.914.2 16.4 
10.9 12.6 13.5 11.0 12.8 13.8 10.0 11.9 13.0 
11.2 13.2 14.3 11.5 13.6 14.8 10.8 12.9 14.2 
10.9 13.1 14.5 11.7 14.0 15.5 11.5 13.9 15.5 
10.8 13.4 14.7 11.2 13.9 15.3 10.6 13.4 14.9 
11.5 14.3 15.9 12.1 15.1 16.7 11.7 14.8 16.5 
12.9 16.0 17.7 14.0 17.2 19.1 14.2 17.5 19.4 
11.8 13.8 15.7 12.0 14.1 16.1 11.6 13.7 15.9 
12.714.917.1 13.1 15.417.7 12.9 15.4 17.7 
14.6 17.1 19.5 15.5 18.1 20.6 15.9 18.621.2 
11.2 13.3 14.6 11.6 13.8 15.2 11.0 13.3 14.8 
11.914.3 15.8 12.6 15.016.7 12.7 14.716.5 
14.016.618.4 15.2 17.9 19.8 15.4 18.2 20.1 
14.6 17.4 18.9 14.4 17.3 18.9 12.7 15.8 17.5 
14.8 17.9 19.7 14.9 18.1 19.9 13.5 16.8 18.7 
15.2 18.5 20.5 15.8 19.2 21.3 14.9 18.4 20.6 
14.6 16.8 18.9 14.2 16.5 18.8 12.8 15.2 17.5 
15.0 17.5 19.914.9 17.4 19.9 13.7 16.3 18.9 
15.8 18.5 21.1 16.2 19.021.7 15.5 18.421.3 
14.7 17.0 18.5 14.5 17.018.612.9 15.4 17.1 
14.8 17.4 19.1 14.9 17.5 19.413.5 16.2 18.2 
15.8 18.7 20.7 16.4 19.421.5 15.6 18.6 20.8 
14.8 17.7 19.4 15.0 18.0 19.8 13.7 16.8 18.6 
15.5 18.7 20.6 16.0 19.3 21.2 14.9 18.3 20.4 
16.5 19.922.1 17.421.023.2 16.920.622.9 
15.017.4 19.6 15.0 17.4 19.8 13.9 16.4 18.9 
16.0 18.6 21.1 16.2 18.9 21.5 15.4 18.2 20.9 
17.520.423.1 18.221.224.017.921.023.9 
14.6 17.1 18.8 14.8 17.4 19.1 13.5 16.2 18.0 
15.5 18.220.1 16.018.820.7 14.917.8 19.9 
17.2 20.2 22.3 18.2 21.3 23.5 17.7 20.8 23.2 
16.0 19.3 21.4 16.5 20.0 22.1 15.5 19.1 21.4 
16.820.4 22.8 17.621.323.7 16.920.723.2 
19.723.526.121.024.927.620.824.827.6 
16.8 19.6 22.2 17.1 20.022.7 16.4 19.3 22.2 
17.8 20.8 23.7 18.3 21.4 24.5 17.8 21.0 24.2 
21.3 24.5 27.7 22.4 25.7 29.0 22.4 25.8 29.2 
16.4 19.321.417.0 19.922.1 16.0 19.1 21.3 
17.220.322.6 18.021.223.617.320.623.1 
21.0 24.3 26.9 22.3 25.7 28.4 22.1 25.7 28.4 

MAJOR SIREET 

LEFT TURNS 
LEVEL MEDIUM LEVEL HIGH LEVEL 

TROCKS TRIlC\tS TROCKS 
~ HED HIQi ~ HEn HIGH ~ HEn HIGH 

U ~ ~ ~ ~ ~ ~ ~ ~ 

7.1 7.9 9.3 6.7 7.6 9.5 7.1 7.910.0 
7.9 8.7 8.9 6.8 7.9 8.5 6.9 7.8 8.7 
8.0 8.1 8.7 7.1 7.2 8.4 7.5 7.6 9.0 
7.5 8.5 9.7 6.7 7.9 9.6 7.1 8.1 10.1 
9.0 10.0 10.0 7.5 8.8 9.2 7.7 8.8 9.4 
9.0 9.2 9.7 7.7 8.1 9.0 8.2 8.4 9.6 
8.0 8.810.3 6.8 7.8 9.7 7.3 8.1 10.2 
9.8 10.7 10.8 8.0 9.0 9.7 8.1 9.0 9.9 
9.9 9.9 10.6 8.2 8.4 9.6 8.7 8.8 10.2 

10.7 12.1 14.2 10.3 11.9 14.5 10.8 12.2 15.0 
11.3 12.8 13.6 10.3 12.0 13.2 10.5 12.0 13.5 
11.011.7 13.010.1 10.912.810.7 11.3 13.3 
11.4 13.0 14.9 10.6 12.4 14.8 11.1 12.8 15.3 
12.3 14.0 14.5 10.9 12.8 13.9 11.1 12.8 14.1 
12.2 13.1 14.2 10.9 11.9 13.5 11.5 12.4 14.2 
12.0 13.4 15.5 10.9 12.5 15.0 11.4 12.8 15.6 
13.4 14.9 15.6 11.6 13.3 14.6 11.9 13.4 14.8 
13.2 13.8 15.1 11.5 12.3 14.1 12.1 12.8 14.8 
13.8 16.4 19.6 13.5 16.3 20.0 14.0 16.6 20.6 
13.1 15.7 17.7 12.2 15.0 17.4 12.4 15.1 17.7 
12.2 14.0 16.5 11.4 13.4 16.3 12.0 13.8 17.0 
14.3 17.1 20.1 13.6 16.620.1 14.2 17.020.7 
13.8 16.7 18.4 12.5 15.6 17.8 12.8 15.7 18.1 
12.9 15.0 17.2 11.7 13.9 16.7 12.3 14.4 17.4 
14.7 17.3 20.5 13.6 16.4 20.1 14.2 16.8 20.7 
14.6 17.2 19.2 12.9 15.7 18.2 13.2 15.9 18.5 
13.4 15.3 17.8 11.8 13.8 16.8 12.5 14.3 17.5 
6.6 7.7 9.3 6.7 7.910.1 7.2 8.3 10.6 
7.4 8.6 8.9 6.9 8.2 9.1 7.2 8.3 9.4 
7.1 7.4 8.3 6.7 7.1 8.5 7.3 7.6 9.2 
7.2 8.4 9.9 6.9 8.3 10.2 7.4 8.7 10.8 
8.3 9.6 9.8 7.4 8.9 9.6 7.7 9.0 9.9 
8.3 8.7 9.4 7.4 8.1 9.3 8.1 8.6 10.0 
7.7 8.7 10.4 7.0 8.2 10.4 7.6 8.6 11.0 
9.4 10.5 10.9 8.1 9.4 10.3 8.4 9.6 10.6 
9.3 9.5 10.4 8.0 8.5 9.9 8.7 9.0 10.6 

10.9 12.5 14.8 11.0 12.8 15.6 11.6 13.3 16.2 
10.912.713.7 10.5 12.4 13.9 10.8 12.5 14.2 
10.6 11.5 13.1 10.211.3 13.4 10.9 11.8 14.1 
11.413.3 15.4 11.2 13.2 15.8 11.8 13.7 16.5 
11.8 13.7 14.6 11.0 13.1 14.4 11.3 13.3 14.8 
11.6 12.7 14.0 10.8 12.1 13.9 11.5 12.6 14.7 
11.9 13.5 15.811.2 13.1 15.9 11.9 13.6 16.6 
12.7 14.5 15.5 11.5 13.4 14.9 11.9 13.6 15.3 
12.3 13.2 14.8 11.2 12.2 14.3 11.9 12.8 15.1 
15.1 17.921.4 15.3 18.322.2 15.9 18.8 22.9 
14.0 16.9 19.1 13.6 16.7 19.4 13.9 16.9 19.8 
12.8 14.8 17.6 12.4 14.7 17.9 13.2 15.3 18.7 
15.3 18.3 21.6 15.1 18.3 22.1 15.8 18.8 22.8 
14.417.5 19.5 13.6 16.9 19.4 14.0 17.2 19.8 
13.1 15.4 17.9 12.4 14.9 17.9 13.2 15.5 18.7 
15.7 18.5 22.0 15.1 18.1 22.1 15.9 18.7 22.9 
15.1 18.020.2 13.9 17.0 19.7 14.4 17.320.2 
13.6 15.7 18.4 12.5 14.8 18.0 13.3 15.4 18.8 
7.6 8.8 10.8 7.8 9.2 11.7 8.1 9.412.0 
7.2 8.6 9.2 6.8 8.3 9.5 6.8 8.2 9.5 
7.0 7.5 8.7 6.7 7.4 9.0 7.1 7.6 9.5 
7.7 9.2 10.9 7.6 9.2 11.4 7.9 9.411.8 
7.7 9.2 9.6 6.9 8.6 9.6 7.0 8.5 9.6 
7.7 8.4 9.3 7.0 7.9 9.3 7.4 8.1 9.8 
8.4 9.7 11.6 7.9 9.3 11.7 8.3 9.5 12.1 
9.0 10.3 10.9 7.8 9.410.5 7.9 9.3 10.6 
8.8 9.3 10.5 7.8 8.410.1 8.2 8.8 10.6 

12.8 14.7 17.2 13.1 15.1 18.2 13.4 15.4 18.6 
11.9 13.9 15.2 11.613.815.5 11.7 13.7 15.6 
11.4 12.5 14.3 11.2 12.5 14.8 11.6 12.8 15.2 
12.7 14.8 17.2 12.6 14.9 17.7 13.0 15.1 18.2 
12.1 14.3 15.4 11.4 13.8 15.3 11.5 13.7 15.5 
11.7 13.0 14.6 11.1 12.6 14.6 11.5 12.9 15.2 
13.7 15.6 18.1 13.2 15.3 18.3 13.6 15.5 18.8 
13.5 15.5 16.7 12.4 14.6 16.3 12.5 14.5 16.5 
12.9 14.0 15.8 11.8 13.1 15.4 12.4 13.5 16.0 
17.620.724.417.921.225.418.421.425.8 
15.3 18.5 20.9 15.1 18.4 21.3 15.2 18.4 21.5 
14.3 16.6 19.5 14.1 16.6 20.0 14.6 16.9 20.6 
17.420.7 24.2 17.4 20.8 24.8 17.821.1 25.3 
15.6 19.0 21.2 15.0 18.5 21.2 15.1 18.5 21.4 
14.4 16.9 19.6 13.8 16.5 19.8 14.4 16.9 20.3 
18.5 21.6 25.3 18.1 21.4 25.6 18.6 21.7 26.1 
17.020.122.616.019.322.2 16.2 19.322.4 
15.6 17.920.9 14.7 17.1 20.6 15.2 17.621.2 



APPENDIX G 

TESTS OF ASSUMED NORMALITY AND CONSTANT 
VARIANCE FOR USE IN ANOVA 
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In order to validate the ANOVA technique used in this study, the basic 

assumptions of ANOVA that the response variable is normally distributed and 

has constant variance over all design points are tested. 

(A) Shapiro-Wilk Test for Normality 

(1) Select a design point which has been used in the experiment. In 
this case, the design point (0000000000) is selected. 

(2) Run 20 replicates of the TEXAS-II simulation model at this design 
point. 

For each response variable 

(3) Sort the 20 observations in increasing order 

Z < Z < 
1 2 

(4) Compute 

b a (Z 
1 20 

< Z 
20 

- Z ) + a (Z 
1 2 19 

- Z ) 
2 

+ •.. + a (Z 
10 11 

- Z ) 
10 

where the coefficients {a } are taken from Appendix 9 of 
i 

Anderson and McLean (1974) [Ref 52]. 

(5) Compute 

2 20 2 
S ""' r. (Z - z) 

i=l i 

(6) Compute 

2 2 
W ... b /S 

if W > W (n = 20) = 0.868 
0.01 
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accept the assumption that the response variable is normally 
distributed. The tests are listed in Table G-1. 

(7) The five response variables observed on the total intersection 
system were examined in Table G-1 by the Shapiro-Wilk Test and are 
all accepted as normally distributed. 

(B) Burr-Foster Q Test For Homogeneity of Variance 

(1) Select from design points from those used in the major experiment. 
These four design points should be far enough apart to represent 
the possible influence of the different design features on the 
variance of each selected response variable. The four selected 
design points are 

(0000000000) 
(0012102102) 

For each response variable, 

(0200100122) 
(0222222000) 

(2) Run five replicates at each selected design point. 

(3) Compute the sample variance at each design point 

2 
S 

i 
= 

n 5 

n 
1/n-1 E 

j=l 
(y 

ij 

2 
- Y ) 

i 



TABLE G-1. SHAPIRO-WILK TEST FOR NORMALITY OF TEXAS-II ESTIMATES 

20 REPLICATES OF 5 RESPONSE VARIABLES AT (0000000000) MEAN S.D. W 

AVERAGE TOTAL DELAY (SEC!VEH) 

11. 5 11. 8 11. 9 11. 9 12.0 12.2 12.2 12.3 12.4 12.4 12.4 0.48 .9732 
12.5 12.5 12. 7 12. 7 12.8 12.8 13.0 13.0 13. 2 13. 2 

TOTAL CO EMISSIONS (KILOGRAMS! 15 MINUTES) 

2.88 3.02 3.03 3.03 3.04 3.04 3.04 3. 07 3.08 3.08 3.10 0.09 .9517 
3.12 3.12 3.15 3.16 3.16 3 .17 3 .18 3.19 3.20 3 .25 

TOTAL HC EMISSIONS (GRAMS! 15 MINUTES) 

136 143 143 143 144 144 145 145 145 146 146 3.69 .9333 
147 147 147 148 149 149 149 150 151 152 

TOTAL NOX EMISSIONS (GRAMS! 15 MINUTES) 

414 423 426 428 428 433 434 436 439 439 437 10.1 .9476 
440 440 441 441 442 442 442 443 453 458 

TOTAL FUEL CONSUMPTION (KILOGRAMS! 15 MINUTES) 

26.2 27.6 27. 7 27. 7 27.9 28.0 28.0 28.0 28.1 28.2 28.2 0.64 .8827 
28.3 28.3 28.4 28.4 28.4 28.4 28.8 29.0 29.0 29.2 

ALL THE RESPONSE VARIABLES ARE BASED ON THE WHOLE INTERSECTION SYSTEM 

S.D. : STANDARD DEVIATION 
N 
\0 
V1 
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(4) Compute 

if 

if 

if 

Q 

4 4 
L S 
i=l i 

4 2 2 
(L S) 

i=l i 

Q < Q (P = 4, n = 5) 
.99 

0.549 

accept the assumption that the variance is homogeneous 

Q 
.99 

(P = 4, n = 5) < Q < Q (P = 4, n = 5) 
.999 

0.675 

Look for physical reasons that could lead to a particular 
theoretical distribution for the response. If such a 
theoretical distribution can be found, a special 
transformation to normality can be tailored to the situation. 

Q (P = 4, n = 5) < Q 
.999 

transform the response variable by an empirically chosen 
variance - stabilizing technique. 

(5) The five response variables selected for test all indicate that the 
assumption of homogeneous variance is accepted. The tests are 
listed in Table G-2. 

More details about the Shapiro-Wilk Test and the Burr-Foster Q Test can 

be found in Chapter 1 of Ref 52. 



TABLE G-2. HOMOGENEOUS VARIANCE TEST OVER THE DESIGN POINTS 

2 4 
DESIGN POINTS 5 REPLICATES OF EACH RESPONSE VARIABLE MEAN S S Q 

AVERAGE TOTAL DELAY (SEC/VEH) 

(0000000000) 12.78 12.15 13.21 12.19 12.81 12.63 .201 .041 
(0012102102) 19.25 19.21 20.23 21.00 20.64 20.07 .662 .438 
(0200100122) 15.84 15.74 15.78 15.80 15.67 15.77 .004 .000 
(0222222000) 28.59 29.79 30.02 30.13 29.57 29.62 .376 .141 

SUM .. 1.243 .620 .4012 

TOTAL CO EMISSIONS (KILOGRAMS/ 15 MINUTES) 

(0000000000) 3.16 3.12 3.18 3.20 3.03 3.14 .004 .000 
(0012102102) 12.77 13.11 14.36 14.12 14.72 13.82 .698 .488 
(0200100122) 7.46 7.43 7.32 7.34 7.38 7.39 .004 .000 
(0222222000) 35.71 36.94 35.95 35.45 37.52 36.32 .773 .598 

SUM = 1.480 1.086 .4959 

TOTAL HC EMISSIONS (GRAMS/ 15 MINUTES) 

(0000000000) 148.01 147.04 149.18 150.32 143.03 147.52 7.803 60.881 
(0012102102) 348.89 349 • 13 360.82 364.51 361.47 356.96 54.684 2990.287 
(0200100122) 358.34 356.94 353.11 354.22 355.77 355.68 4.358 18.989 
(0222222000) 858.63 875.88 868.50 873.74 882.81 871.91 91.504 6642.841 

SUM = 148.347 9712.997 .4414 

TOTAL NOX EMISSIONS (GRAMS/ 15 MINUTES) 

(0000000000) 441.51 439.94 439.67 453.45 427.56 440.42 84.297 7105.978 
(0012102102) 901.04 895.61 920.69 916.26 904.97 907.72 109.994 12098.657 
(0200100122) 1001.65 993.30 981.68 983.48 989.17 989.86 64.728 4189.692 
(0222222000) 2071.64 2078.63 2061.59 2092.06 2107.96 2082.37 327.391 107184.900 

SUM = 586.410 130579.228 .3797 

TOTAL FUEL CONSUMPTION (KILOGRAMS/ 15 MINUTES) 

(0000000000) 28.28 28.38 28.42 28.98 27.70 28.35 .210 .044 
(0012102102) 57.46 57.42' 58.85 59.03 58.69 58.29 .614 .376 
(0200100122) 67.94 67.76 67.31 67.50 67.76 67.66 .061 .004 tv 

'0 
(0222222000) 134.66 137.12 136.06 136.61 137.80 136.45 1.413 1.998 ...... 

SUM = 2.298 2.422 • 4586 
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APPENDIX H 

DEVELOPMENT OF EMISSIONS AND FUEL CONSUMPTION MODELS 
FOR HEAVY-DUTY VEHICLES 
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A new method for estimating instantaneous vehicle emissions and fuel 

consumption for heavy-duty vehicles, i.e. trucks and buses, at intersection 

is needed. Experiments conducted at Southwest Research Institute [Refs 28-

35] indicate that emission rates from such vehicles are functions of speed, 

acceleration, engine make, type of pollution control devices, maintenance 

condition, and engine operating temperature. These experiments involved 

testing a representative sample of heavy-duty vehicles (HDVs) and measuring 

the produced emissions for comparison with proposed regulatory standards. A 

13-mode steady state test schedule (see Table H-1) was used for diesel engine 

dynamometer tests {Ref 69] and a 23-mode schedule (see Table H-2) was used 

for gasoline engines [Ref 34] in steady state operation. For each of these 

test proc-dures, a test engine was placed on a dynamometer and run through 

each mode in the prescribed sequence. For the duration of each mode, HC, CO, 

and NOx exhaust emissions were accumulated into a container (bag) for subse

quent weighing while the engine operated at a specified number of revolutions 

per minute (RPM) and resistive torque (TORQ). These steady state test data 

for heavy-duty vehicle engines were considered to be the best quantitative 

information available for model building. 

For developing the instantaneous emissions and fuel consumption models, 

steady state models were adapted by using very small time increments. The 

accumulation of all steady state emissions or fuel consumption predicted for 

a series of small time increments closely approximates the integral of an 

instantaneous emission or fuel consumption function over the same time period. 

The technique used to translate steady state engine performance data into 

predictive models for instantaneous emissions and fuel consumption are 

described below. 

MOTION EQUATION 

A method of relating vehicle behavior (speed and acceleration) to engine 

performance by analyzing all forces acting on a typical HDV powered by a 

heavy-duty engine will be devised. Engine performance is important because 

the only available emissions data are presented in terms of engine torque and 

revolutions per minute. A motion equation will be utilized. 
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TABLE H-1. 13-MODE TEST SCHEDULE FOR HEAVY-DUTY DIESEL ENGINES 

Mode Engine Observed Torque Time in 
Number Speed (RPM) (Percent of maximum observed) Mode (min.) 

1 Idle 0 4.5 

2 Intermediate 2 4.5 

3 Intermediate 25 4.5 

4 Intermediate 50 4.5 

5 Intermidiate 75 4.5 

6 Intermediate 100 4.5 

7 Idle 0 4.5 

8 Rateda 100 4.5 

9 Rated 75 4.5 

10 Rated 50 4.5 

11 Rated 25 4.5 

12 Rated 2 4.5 

13 Idle 0 4.5 

a = RPM at which maximum torque is achieved 



Mode 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

TABLE H-2. 23-MODE EXPERIMENTAL TEST SCHEDULE 

FOR HEAVY-DUTY GASOLINE ENGINES 

Engine Observed Torque Time in 
Speed (RPM) (Percent of Maximum observed) Mode (min. ) 

Idle 0 3 

Intermediate 2 3 

Intermediate 8 3 

Intermediate 18 3 

In termedia te 25 3 

Intermediate 50 3 

Intermediate 75 3 

Intermediate 82 3 

Intermediate 92 3 

Intermediate 100 3 

Idle 0 3 

Intermediate 0 12 

Rated a 100 3 

Rated 92 3 

Rated 82 3 

Rated 75 3 

Rated 50 3 

Rated 25 3 

Rated 18 3 

Rated 8 3 

Rated 2 3 

Idle 0 3 

Rated 0 3 

a = RPM at which maximum torque is achieved 

303 
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DEFINITION 

A motion equation is a mathematical experssion which relates vehicle 

speed and acceleration to engine torque (TORQ) and revolutions per minute 

(RPM). Because most emissions tests performed on HDVs are based upon control 

of the engine torque and RPM, models relating engine work to emissions cap. 

be successfully developed. However, the work of an HDV largely depends on 

its road performance, which is represented by the vehicle speed and accelera

tion. Thus, in order to convert vehicle speed and acceleration to engine 

work, use of the motion equation is necessary. 

ANALYSIS 

There are four main resistive forces acting on a moving vehicle (see 

Fig H-l): (1) rolling resistance (FRR), (2) air resistance (FAR)' (3) resis

tance due to steepness of the road grade (FG), and (4) drivetrain resistance 

(FDD ) [Ref 70]. Thus, the sum of the resistive forces acting on a moving 

vehicle will be: 

+ + + (H-l) 

However, the motive force (F
MOT

) of the vehicle must be equal to the above 

counteracting resistive forces in order to maintain a certain velocity. Thus; 

FRES + m.a 

where ~ = mass of the vehicle (lbs) 

a = acceleration of vehicle (ft/sec L) 

Also it is known that: 

550 HP . nm 
V 

(H-2) 

(H-3) 



RESISTIVE 
FORCES 

FUEL TANK 

FUEL 

CONSUMPTION 

ENGINE 

RPM 

TORQUE 

TRANSMISSION 

GEAR 

RATIOS 

TRACTIVE 
EFFORT 

EMISSIONS 

HC 
CO 
NOx 

WHEEL INERTIA 

VEHICLE 

WEIGHT 

TIRE RADIUS 

Fig B-1. Vehicle in Motion Simulation 
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where HP = horsepower 

nm = drivetrain mechanical efficiency (%) 

V = velocity (ft/sec) 

The power output (HP) of the engine can be expressed as: 

HP 

where 

(TORQ) (RPM) 
5252 

TORQ torque output of the engine (ft-lbs) 

RPM = revolutions per minutes of engine 

(H-4) 

Taking in consideration the vehicle tire radius, the transmission gear ratios, 

and axle ratio, the velocity of the vehicle can be expressed as: 

V(ft/sec) = RPM ( 1 ) (DGlR) (TR~k)) ( 1 ) (5280(ft/mile)) (H-5) 
60sec TRVM(revs) 

min mile 

or V RPM 
88 

(DGR) (TRVM) (TR(k)) 

where DGR 

TRVM 

TR(k) 

revs of drive shaft) 
axle ratio in ( revs of tire 

5280 
= revolutions of tire per mile = 2~R 

= transmission gear ratio in kth gear 

If the overall gear (GRO) ratio is expressed as: 

GRO = 

Then: 

V 

88 
(DGR) (TRVM) (TR(k)) 

(RPM) (GRO) or RPM V 
GRO 

(H-6) 

(H-6a) 

(H-7) 
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The next resistive forces (in pounds) are defined mathematically. Air, 

drivetrain, and rolling resistances were developed by regression analyses 

[Ref 71]. 

FRR = 

FAR = 

FG 

FDD = 

m • a 

where 

(C + D V)W 

C • P 
D • AFR . V2 

W 

A 

2g 
c 

( ~.h ) 
ds 

+ B(V) 

( .!! + nl )a 
gc R2 

= weight of vehicle (lbs) 

= 

= 
= 

= 

acceleration of gravity = 32.2 (ft/sec2) 

% grade (ft/ft) 

air density = R = 0.03744 Ibs/ft3 
2 2 

frontal area (ft ) 

aerodynamic drag coefficient = (0.9) 

= driveline drag constant (y-intercept) 

B = driveline drag constant (slope) = 0.45 

(H-8) 

(H-9) 

(H-IO) 

(H-ll) 

(H-12) 

40 

C rolling resistance constant (y-intercept) 0.0076 

D = rolling resistance constant = (slope) 0.00006136 

I = moment of inertia of wheel (lb/ft/sec
2

) 

n = number of tires 

R = loaded wheel radius (ft) 

From Equation H-3 substituting for HP and V: 

550 (TORQ) (RPM) (nm) 
5252 

RPH(GRO) 
0.1047 (TORQ)(nm) 

GRO (H-I3) 
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Then Equation H-2 becomes: 

0.1047(TORQ) (nm) 
GRO 

(A + B • V) + 

Solving for torque: 

(C + DV)W + 2g 
c 

+ W( dh ) 
ds + 

TORQ = 11.106(GRO)I(0.0076 + 0.00006l36(V))W + (0.0994l(V2
)) 

+ W( dh ) 
ds + (40 + 0.4S(V)) + (~ + nI )a] 

32.2 R2 
(H-14) 

This expression is adopted to estimate, at selected time intervals, the 

required torque and RPM of a HDV engine given instantaneous velocities and 

accelerations, which are generated by the simulation processor in the TEXAS 

Model for Intersection Traffic [Ref 24]. 

During simulation, each driver-vehicle unit is examined separately after 

it has been individually characterized. The computer program makes available 

detailed information to the simulated driver, at selected time intervals. 

Such information includes: driver's desired speed, destination, current 

position of vehicle in respect with the specified intersection, velocity of 

vehicle, acceleration/deceleration, relative position and velocity of adja

cent vehicles in the system; critical distances which must be maintained, 

sight restrictions and the location and status of traffic control devices. 

The simulated driver may (1) maintain speed, (2) accelerate, (3) decelerate, 

or (4) maneuver to change lanes. Driver reactions depend largely on his 

driving abilities, vehicle characteristics, roadway geometry, traffic con

trol, and the action of other driver-vehicle units in the system. Each 

driver-vehicle unit is injected into the simulation system and is processed 

in sequence through the intersection and on the approaches, in response to 

the situation prevailing at the time. 
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In order to implement Equation H-14, a typical HDV transmission must be 

adopted. The typical transmission found in HDVs is the 9-gear manual 

transmission, in which the gear ratios range from 12.5:1 (first gear) to 

1:1 (ninth gear). 

Based on empirical observations the following criteria were used to 

determine the most appropriate gear ratio at each instant of the simulation 

process. 

Starting with the transmission in first gear the overall gear ratio 

and the RPM are calculated from Equations H-6 and H-7. If the RPM exceed 

the specified RPM that produce maximum torque, the transmission is shifted 

to the next higher gear. The lower the gear, the higher the torque. This 

criteria is enforced until transmission is in the highest gear. Beyond this 

point the engine RPM can exceed the specified RPM that produce maximum torque 

and can reach the manufacturer's specified maximum RPM. 

An a1gorithim for the emissions simulation process is shown by the flow

chart in Figure H-2. Typical vehicle and engine specifications are provided. 

For each time increment of the simulation a velocity and an acceleration are 

generated from the TEXAS Model simulation processor, as mentioned previ

ously. From the velocity and acceleration, the operating mode of the vehicle 

can be determined: acceleration, deceleration, cruise, and idle. During the 

next step, applying the criteria for gear shifting, torque and RPM are calcu

lated. Knowing engine torque and RPM, emissions and fuel consumption rates 

are estimated. 

Thus far vehicle behavior has been transformed into engine performance 

necessary to approach emissions and fuel consumption estimation. In the 

following sections, regression equations are developed to convert engine 

performance into exhaust emission rates and fuel consumption from diesel and 

gasoline powered HDVs. 

DATA ANALYSIS AND MODEL DEVELOPMENT FOR DIESEL POWERED HDVs 

As mentioned previously, the purpose of this section is to describe the 

procedure that was employed in utilizing engine performance (torque and RPM), 

as the basis for developing regression models which can be used to estimate 

emissions and fuel consumption from heavy-duty diesel-powered vehicles. 
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C 
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PRINT TOTAL 
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FUEL CONSUMPTION 

Fig H-2. Emissions Simulation Process 
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DATA ACQUISITION 

Data for the development of emissions models were selected from tests 

performed at SWRI in San Antonio, Texas [Ref 72]. These tests, utilizing 

64 trucks and buses powered by diesel engines, were performed to acquire 

baseline data on the emission of unburned hydrocarbons, carbon monoxide, and 

oxides of nitrogen. The engines in the test fleet were among the most popu

lar makes and models which are currently used in automotive diesel applica

tions in the United States. The vehicles in the fleet were selected accord

ing to type of service, such as intercity hauling, intercity delivery, and 

other categories. The test procedure used was the classical version of the 

l3-mode Federal Test Procedure. Each vehicle was run on a specially-equipped 

Clayton tandem-axle dynamometer with a power absorption capability of 200 

horsepower per axle, and two large flywheels attached to one end of the dyna

mometer rolls providing up to 41,000 lbs of vehicle intertia simulation. 

Because of their reputation for being heavy smoke producers, some engines 

were included in the sample fleet even though they were not the most prevalent 

engines. The test results from these engines were considerably different from 

other engines and were therefore not included in the data list for the devel

opment of the emissions models described here. Five basic engine manufactur

ers were included in the sample fleet of thirty trucks. These are listed in 

Table H-3 by type of engine, number of engines in the group, and percent of 

the total sample [Ref 73]. 

ANALYSIS OF VARIANCE 

A two-way analysis of variance (ANOVA) was performed to investigate 

the variation in the fuel consumption [Ref 74]. At 0.01 significance level, 

results indicated that engine manufacturer and engine torque did not account 

for a significant amount of variation in fuel consumption (see Table H-4). 

Therefore, it was decided to combine engines from all manufacturers and all 

types and develop a single fuel consumption model for all heavy-duty diesel

powered vehicles. The five major engine manufacturers that represent the 

truck population in the continental U.S. are: (1) Detroit Diesel, (2) Mack, 

(3) Caterpillar, (4) General Motors, and (5) Cummins Diesel. 

Analyses of variance were also performed to investigate the variation 

in the emissions caused by different manufacturers and by engine types within 
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MAKE 

DETROIT 
DIESEL 

MACK 

TABLE H-3. REPRESENTATIVE SAMPLE OF THE DIESEL 

ENGINE GROUP POPULATION 

TYPE No. of Copies : , 
in Each Type 

6V - 71 3 

6V - 53 3 

8V - 71 3 

ENDT 675 2 

ENDT 673B 2 

1145 3 
CATERPILLAR 1150 3 

GM DH 478 2 

V 903 1 

CUM~nNS NTC 335 3 

NH 250 5 

TOTAL = 30 

Percent 
: 

of Total 

0.3000 

0.1333 

0.2000 

0.0667 

0.3000 
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TABLE H-4. 

'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie ANALYSIS o F V A R I A N C E 'Ie 'Ie 'Ie 

FF 
BY MANUF ENGINE MANUFACTURER 

TYPE 
'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARE F OF F 

MAIN EFFECTS 4.074 6 .679 3.106 .006 
MANUF 1.958 4 .489 2.239 .064 
TYPE .333 2 .166 .761 .468 

2-WAY INTERACTIONS 3.307 4 .827 3.781 .005 
MANUF TYPE 3.307 4 .827 3.781 .005 

EXPLAINED 7.381 10 .738 3.376 .001 

RESIDUAL 82.861 379 .219 

TOTAL 90.241 389 .232 

TABLE H-5. 
'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie ANALYSIS o F V A R I A N C E 'Ie 'Ie 'Ie 

HC 
BY MANUF ENGINE MANUFACTURER 

TYPE 
'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 'Ie 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARE F OF F 

MAIN EFFECTS 347.34-1 6 57.890 43.785 .001 
MANUF 229.210 4 57.302 43.340 .001 
TYPE 32.189 2 16.095 12.173 .001 

2-WAY INTERACTIONS 7.735 4 1.934 1.463 .213 
MANUF TYPE 7.735 4 1.934 1.463 .213 

EXPLAINED 355.076 10 35.508 26.856 .001 

RESIDUAL 501.096 379 1.322 

TOTAL 856.172 389 2.201 
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each manufacturer. A two-way ANOVA on He indicated that variation explained 

by both manufacturer and engine type was significant at the 0.01 level (see 

Table H-S). Two-way ANOVA on CO showed however that manufacturer and engine 

type were not significant (see Table H-6), indicating that neither the manu

facturer nor the engine type should be used as inderendent variables to pre

dict CO rates. Two-way ANOVA on NOx indicated that most of the variation was 

explained by the manufacturer and little by the engine type (see Table H~7). 

Further analyses of variance were performed to investigate the variation 

in the emissions caused by different manufacturers and test modes. Results 

indicated that at the 0.01 significance level, variation in all emissions 

(He, CO and NO ) was explained well be test modes and different engine manu-
x 

facturers (see Tables H-8 through H-lO). 

Based on the above results, it was decided to combine all engine types 

from each manufacturer and develop one emissions model for each manufacturer 

with mode being the major independent variable. 

REGRESSION ANALYSIS 

A standard stepwise regression method contained within the SPSS package 

was used to formulate the models [Ref 75]. In this method the variables 

are taken into the regression equation in single steps from best to worst. 

The variable that explains the greatest amount of variation in the dependent 

variable will enter first; the variable that explains the greatest amount of 

variation in conjunction with the first will enter second and so on. 

Where a stepwise regresion is called for, three statistical criteria 

can be specified in deciding which variables are to be included. These 

criteria are: (1) maximum number of independent variables to be entered in 

the equation, (2) minimum F ratio that the user is willing to accept for 

variables to be included, and (3) the tolerance of an independent variable 

being considered for inclusion, which is the proportion of the variance of 

that variable not explained by the independent variables already in the 

regression equation. The criteria used for the regression analysis in this 

case are the default values, for F significance 0.01 and for tolerance 0.001. 

The general form of the regression equation is: 

y' = A + + + (H-15) 



TABLE H-6. 

'" '" '" '" '" '" '" '" A N A L Y SIS o F V A R I A N C E '" '" '" 
CO 

BY MANUF ENGINE MANUFACTURER 
TYPE 

'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES OF SQUARE F OF F 

MAIN EFFECTS 1557.069 6 259.512 1.302 .255 
MANUF 883.927 4 220.982 1.109 .352 
TYPE 405.681 2 202.841 1.018 .362 

2-WAY INTERACTIONS 605.858 4 151. 464 .760 .552 
MANUF TYPE 605.858 4 151. 464 .760 .552 

EXPLAINED 2162.927 10 216.293 1.085 .372 

RESIDUAL 75544.377 379 199.326 

TOTAL 77707.304 389 199.762 

TABLE H-7. 

'" '" '" '" '" '" '" '" A N A L Y SIS 0 F V A R I A N C E '" '" '" 
NO 

BY MANUF ENGINE MANUFACTURER 
TYPE 

'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARE F OF F 

MAIN EFFECTS 3919.809 6 653.302 8.150 .001 
MANUF 2921. 566 4 730.391 9.111 .001 
TYPE 712.799 2 356.399 4.446 .012 

2-WAY INTERACTIONS 2388.898 4 597.225 7.450 .001 
MANUF TYPE 2388.898 4 597.225 7.450 .001 

EXPLAINED 6308.708 10 630.871 7.870 .001 

RESIDUAL 30381.582 379 80.162 

TOTAL 36690.289 389 94.320 
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TABLE H-8. 

* * * * * * * * ANALYSIS o F V A R I A N C E * * * 
HC 

BY MANUF ENGINE MANUFACTURER 
MODE 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES OF SQUARE F [IF F 

MAIN EFFECTS 581.929 16 36.371 89.533 .001 
MANUF 315.152 4 78.788 193.951 .001 
MODE 266.777 12 22.231 54.727 .001 

2-WAY INTERACTIONS 142.219 48 2.963 7.294 .001 
MANUF MODE 142.219 48 2.963 7.294 .001 

EXPLAINED 724.148 64 11.315 27.854 .001 

RESIDUAL 132.023 325 .406 

TOTAL 856.172 389 2.201 

TABLE H-9. 

* * * * * * * * ANALYSIS o F V A R I A N C E * * * 
CO 

BY MANUF ENGINE MANUFACTURER 
MODE 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES OF SQUARE F OF F 

MAIN EFFECTS 51667.105 16 3229.194 111. 393 .001 
MANUF 1151. 388 4 287.847 9.929 .001 
MODE 50515.717 12 4209.643 145.214 .001 

2-WAY INTERACTIONS 16618.707 48 346.223 11. 943 .001 
MANUF MODE 16618.707 48 346.223 11. 943 .001 

EXPLAINED 68285.812 64 1066.966 36.806 .001 

RESIDUAL 9421.492 325 28.989 

TOTAL 77707.304 389 199.762 
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TABLE H-IO. 
1< 1< 1< 1< 1< 1< 1< 1< A N A L Y SIS o F V A R I A N C E 1< 1< 1< 

NO 
BY MANUF ENGINE MANUFACTURER 

MODE 
1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARF. F OF F 

MAIN EFFECTS 26896.965 16 1681.060 77.603 .001 
MANUF 3207.011 4 801. 753 37.012 .001 
MODE 23689.955 12 1974.163 91.134 .001 

2-WAY INTERACTIONS 2753.107 48 57.356 2.648 .001 
MANUF MODE 2753.107 48 57.356 2.648 .001 

EXPLAINED 29650.073 64 463.282 21.387 .001 

RESIDUAL 7040.217 325 21. 662 

TOTAL 36690.289 389 94.320 
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where y' emissions rate or fuel rate (gr/sec) 

A intercept of Y 

= 

regression coefficients 

kth independent variable 

For reasons stated previously, torque output TRQ and engine RPM were 

the main jndependent variables considered for inclusion in the regression 

equation. Consideration ~'las also given to transformations of torque and RPM. 

RESULTS 

The results of the emissions and fuel consumption regression equations 
2 are shown on Table H-ll. The R , being the proportion of variation explained 

by the variables included in the regression equation, reflects the overall 

accuracy of each of the prediction equations. The higher the R2 value, the 

better the variation in the data can be explained by the prediction equation. 

The coefficient of variability, being the ratio of the standard deviation over 

the mean response of the dependent variable expressed as a percent of the 

mean, reflects the spread of the data around the regression line. The lower 

this value, the greater the probable accuracy of the estimate produced from 

the equation. 
2 

In Table H-ll, low R values and high coefficients of variability indi-

cated that carbon monoxide models have rather poor predictive capability. 

This is caused by data having large measurement errors and generally small 

sample sizes. The fuel consumption model is the best in prediction accuracy. 

this value, the greater the probable accuracy of the estimate produced from 

the equation. 

In Table 4-9, low R2 values and high coefficients of variability indi

cated that carbon monoxide models had rather poor predictive capability. 

This was caused by data having large measurement errors and generally small 

sample sizes. The fuel consumption model was the best in prediction accuracy. 

Since emissions estimation from the fifteen resulting models (3 models 

for each of the 5 engines) is rather cumbersome and time consuming, it was 

desirable to combine these models into one for each pollutant. This was 

accomplished utilizing weighting factors, representing the percentages of all 

sample vehicles drawn from each manufacturer (see Table H-3). 
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TABLE H-ll. STATISTICAL RESULTS FROM MODELS FORMULATION 

MAKE EMISSION R2 COEFFICIENT 
OF VARIABILITY 

HC 0.8619 20.8% 
DETROIT CO 0.5536 152.7% DIESEL 

NOx 0.9389 22.9% 

HC 0.7424 30.7% 

MACK CO 0.8225 46.5% 

NO x 0.9233 25.5% 

HC 0.6626 37.0% 

CATERPILLAR CO 0.7230 68.7% 

NOx 0.9608 16.2% 

HC 0.7377 31.0% 
GENERAL CO 0.7257 72.1% MOTORS 

NOx 0.9184 27.5% 

HC 0.5691 48.0% 

CUMMINS CO 0.7903 81.7% 

NOx 0.9289 26.5% 

FUEL CONSUMPTION 
0.9818 11.6% FOR ALL ENGINES 
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The final three emission models, along with the fuel consumption model, 

are summarized in Table H-12. 

Trial runs of the rpogram described in Fig H-2 were performed to check 

results from the models. Instantaneous velocities and accelerations, repre

senting the behavior of a heavy-duty vehicle, were provided as input, along 

with typical diesel powered vehicle specifications. Results that were output 

from the models included instantaneous emissions, fuel consumption, velocity, 

acceleration, transmission gear, calculated torque and RPM. At the end of 

each trial run emissions and fuel consumption were summarized. The model 

output values for a half-loaded diesel-powered HDV with GVW of 30,000 lbs and 

a fully-loaded vehicle with GV11 of 72,000 lbs are tabulated in Appendix Band 

C of Ref 38. 

DATA ANALYSIS FOR GASOLINE-POWERED HDVS 

In this section, the process used for developing a set of regression 

equations for estimating exhaust emissions and fuel consumption from gasoline

powered HDVs is described. Test data for this purpose is very limited, how-

ever. 

DATA ACQUISITION 

Data which are descriptive of the performance of gasoline-powered HDVs 

were chosen from tests performed at the SWRI [Ref 34]. The representation of 

this class of vehicles, however, is recognized as being poor due to the small 

quantity of available test data. The only suitable data available were from 

tests of two 1975 Chevrolet engines, both having 350 cubic inches displace

ment (CID). The test procedure used was the experimental 23-mode emissions 

test conducted with each engine mounted on two different types of dynamom

eters: the "Eaton Dynamic" with 373 KW (500 hp) absorbing and 149 W (200 hp) 

motoring capability, and the "Midwest Eddy" with 130 KW (175 hp) capacity. 

This second unit enabled constant speed and motoring capability at 1200 and 

2300 RPM, the engine speeds of major interest, based on the 23-mode test 

procedure. 

The test results shown in Figs H-3 through H-6 indicate the differences 

between pollutants by engine operating mode. Note that, modes 12 (1200 RPM 



TABLE H-12. REGRESSION EQUATIONS FOR EMISSIONS AND FUEL CONSUMPTION ESTIMATION 

FROM DIESEL POWERED HD VEHICLES 

Hydrocarbons* = -1.183(10-2)+3.459(10-5)RPM-7.560(10-6)TRQ-4.833(10-9)RPM2 

Carbon Monoxide* = 3.069(10-2)-1.107(10-3) (TRQ)+2.212(10- 7) (TRQ) (RPM)+l.l 03 (10-5) TRQ2 

. -2 -4 -7 -4 'VfRQ Oxides of Nitrogen* = 2.602(10 )-2.035(10 )TRQ+4.024(10 )(RPM)(TRQ)+6.591(10 ) RQ 

-2 -3 -6 Fuel Consumption* = -2.898(10 )+3.726(10 )TRQ+8.097(10 ) (RPM) (TRQ) 

+8.467(10-4)(TRQ+RPM)-1.180(10-1)~TRQ 

* units grams per second 

W 
N 
f-' 
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at ft-1bs torque) and 23 (2300 RPM at 0 ft-1bs torque) were eliminated from 

the data set used for model development, for they were not thought to repre

sent the real, in-service behavior of a heavy-duty vehicle. 

ANALYSIS OF VARIANCE 

An analysis of variance was performed to investigate the significance of 

variation in the emissions and fuel consumption due to the possible differen

ces in the two engine copies and test modes. Results showed that variation 

in emissions and fuel consumption was explained well by test modes (see Tables 

H-13 through H-16). The variation that was explained by the two engine copies 

however, was significant for fuel consumption and HC only. Variation in CO 

and NOx rates between the two engine copies was very small. 

Based on the above results, it was decided to combine the data from the 

two engine copies, and develop one model for each pollutant and one for fuel 

consumption, since the explanatory ability of test modes alone is significant 

at the 0.01 level. 

REGRESSION ANALYSIS 

The same standard stepwise regression method that was referenced previ

ously, was used again to formulate the models [Ref 75]. Very early in the 

analysis process, results from fuel consumption and hydrocarbon emission 

models were found to be satisfactory, but carbon monoxide and oxides of 

nitrogen models were recognized as being very poor as indicated by a low 

coefficient of determination (R2) and a large coefficient of variability. 

The general form of the hydrocarbon and fuel consumption regression 

equation is: 

y' + 

where y' hydrocarbon or fuel consumption rate in gr/sec 

A intercept of Y 

Bk regression coefficients 

~ kth independent variable 

(H-16) 
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TABLE H-13. 

* * * * * * * * A N A L Y SIS 0 F V A R I A N C E * * * 
FF 

BY ENG ENGINE COpy 
MODE 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARE F OF F 

MAIN EFFECTS 902.815 21 42.9911484.367 .001 
ENG 1.639 1 1.639 56.595 .001 
MODE 901.176 20 45.0591555.756 .001 

2-WAY INTERACTIONS 1.952 20 .098 3.370 .001 
ENG MODE 1.952 20 .098 3.370 .001 

EXPLAINED 904.767 41 22.067 761. 929 .001 

RESIDUAL 4.866 168 .029 

TOTAL 909.633 209 4.352 

TABLE H-14. 

* * * * * * * * A N A L Y SIS o F V A R I A N C E * * * 
HC 

BY ENG ENGINE COpy 
MODE 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARE F OF F 

MAIN EFFECTS .104 21 .005 130.471 .001 
ENG .001 1 .001 16.245 .001 
MODE .103 20 .005 136.182 .001 

2-WAY INTERACTIONS .001 20 .000 1. 723 .034 
ENG MODE .001 20 .000 1.723 .034 

EXPLAINED .105 41 .003 67.667 .001 

RESIDUAL .006 168 .000 

TOTAL .111 209 .001 



324 

TABLE H-1S. 
1< 1< 1< 1< 1< 1< 1< 1< A N A L Y SIS o F V A R I A NeE 1< 1< 1< 

CO 
BY ENG ENGINE COPY 

MODE 
1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARE F OF F 

MAIN EFFECTS 424.991 21 20.238 91. 604 .001 
ENG .070 1 .070 .315 .575 
MODE 424.921 20 21.246 96.169 .001 

2-WAY INTERACTIONS 5.651 20 .283 1.279 .199 
ENG MODE 5.651 20 .283 1.279 .199 

EXPLAINED 430.642 41 10.503 47.54·3 .001 

RESIDUAL 37.115 168 .221 

TOTAL 467.757 209 2.238 

TABLE H-16. 

1< 1< 1< 1< 1< 1< 1< 1< ANALYSIS o F V A R I A N C E 1< 1< 1< 

NO 
BY ENG ENGINE COpy 

MODE 
1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 1< 

SUM OF MEAN SIGNIF 
SOURCE OF VARIATION SQUARES DF SQUARE F OF F 

MAIN EFFECTS 1.330 21 .063 88.232 .001 
ENG .000 1 .000 .000 .994 
MODE 1.330 20 .066 92.644 .001 

2-WAY INTERACTIONS .011 20 .001 .793 .719 
ENG MODE .011 20 .001 .793 .719 

EXPLAINED 1.341 41 .033 45.579 .001 

RESIDUAL .121 168 .001 

TOTAL 1.461 209 .007 
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For the hydrocarbon and fuel consumption model formulation, regression 

analyses assumed that the underlying relationships among the variables were 

linear and additive. Thus, for a multivariate case the underlying relation

ship was assumed to take the form of Equation H-16, which implies not only 

that each bivariate relationship between Y and X. is linear, but also that 
1 

the combined effects of independent variables are additive. 

The linear carbon monoxide and oxides of nitrogen models were basically 

inadequate. Scatterplot examination of CO and NO data versus torque and x 
RPM transformations showed clear deviation from linearity, therefore it was 

decided to transform the original dependent variables (CO and NOx) , to help 

explain the nonlinearity. 

After several trials of different transformations of CO and NO a base 
x 

10 logarithmic transformation seemed to work best. Thus the new general form 

for the CO and NO regression equations became: 
x 

log y' = 

where log y' 

RESULTS 

+ + + 

= logarithm of CO and NO rates in gr/sec 
x 

(H-l7) 

Results from emissions and fuel consumption regression equations are 

shown in Table H-17. The predictive capability of each of the models is 
2 

indicated by the R value and the coefficient of variability. 

Input data for the computer program that is described previously was 

modified to characterize the gasoline-powered HDV class. Trial runs of the 

program, as described in Figure H-2, were performed to check results from 

the models. The model output values for a half-loaded gasoline-powered 

HDV with GVW of 15,000 lbs and for a fully-loaded vehicle with GVW of 20,000 

lbs are shown in Appendices E and F of Ref 38. 



POLLUTANT 

HC 

CO 

NO x 

FUEL 
CONSUMPTION 

TABLE H-17. REGRESSION ANALYSIS RESULTS FOR EMISSIONS AND FUEL CONSUMPTION 

ESTIMATION FROM GASOLINE POWERED HD VEHICLES 

R2 STANDARD COEFFICIENT 

ERROR OF MODEL 
VARIABILITY 

HC* = 6.526(10-3)+1.088(10-8) (TRQ) (RPM) 
0.88926 0.0077 38.9% 

+4.153(10-11) (TRQ4)-5.496(10-9) (TRQ3) 

log CO* = -2.636+3.190(10-5) (TRQ2) 

0.86201 0.26102 38.5% +4.257(10- 2) \jRPM-2.205(10-6) (TRQ) (RPM) 

+1.659(10-10) (TRQ4) 

0.97863 0.12103 7.5% 
log NOx* = -1.702+2.505(10-2) ~TRQ-8.991(102)R!M 

_3.815(10-10) (TRQ4)+8.504(10-3) (TRQ) 

FF* = -1.301+7.409(10-6) (TRQ) (RPM) 
0.99041 0.2058 6.7% 

+7.105(10-2) \lRPM+3. 555(10-10) (TRQ4) 

* units grams per second 

Vol 
N 
0'\ 



APPENDIX I 

FIELD DATA COLLECTION AND USAGE 
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Vehicular performance data were collected at field sites in College 

Station and Houston. Speed measurements, turning movement counts, vehicle 

classification counts, stopped delay measurements, and signal timing 

information was recorded onto cassette tapes using special portable delay 

recording equipment developed for previous research. These data were 

converted from analog to digital form and written onto a computer tape in a 

format compatible with the dual CDC Cyber computers at The University of 

Texas at Austin. Previously written programs were used to compile the data 

into a desired tabular format. These tabular data were then analyzed and 

converted into specified input for the TEXAS-II Model in order to simulate 

actual traffic operations at the test sites. Measures of performance from 

the model such as stopped delay and queue length were compared with the field 

data to verify the accuracy of the summary statistics produced by TEXAS-II 

Model. 

Next, the signal phase change data and loop detector occupancy data, 

that were recorded by TEXAS A&M personnel using a Data General Nova 1200 

minicomputer with AID capabilities, was provided in a format compatible with 

UTls dual CDC Cyber computers. These loop occupancy data were analyzed and 

converted into the traffic input parameters needed to run TEXAS-II. The 

available parameters were entering headways, entering speed, vehicle class, 

lane distribution, and turning distribution. Some of these were obtained by 

making certain assumptions about vehicle lengths and calculating selected 

parameters as functions of speed. The timing from the signal phase change 

data was input into TEXAS-II along with the traffic data to simulate the 

behavior of the observed traffic streams. 

Comparison of simulation statistics to the recorded field data 

statistics for the same time period provided a good cross-check on how well 
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TEXAS-II simulates specific vehicular movements. A detailed description of 

individually-characterized vehicular behavior is vital in predicting the 

emissions rates of vehicles due to the very strong correlation between 

emission rates, speed, and acceleration rats. 

EMPRO, the emissions processor in TEXAS-II, takes the position, 

velocity, and acceleration data from SIMPRO, the simulated processor, and 

calculates the emission rates for each differential time increment, DT, which 

is usually one-second. EMPRO then accumulates the CO, HC, NO and fuel 
x 

consumption rates into buckets, or specified lengths of lane, along the path 

that each vehicle follows through the intersection. These bucket values can 

be combined into appropriate link values for use in pollution dispersion 

models such as CALINE-3. Concentrations of pollutants resulting from 

dispersion modeling have been found to be roughly comparable to sampled field 

measurements obtained by instrumentation located on three towers adjacent to 

the test site. The Texas A&M research team collected and recorded 

meteorological data for the same time periods in which traffic and pollutant 

concentrations were monitored. 

An example of the TEXAS-II intersection geometric configuration for the 

College Station site and the combination of buckets into appropriate links 

for CALINE-3 is demonstrated in Figure I-I. The intersection area and the 

turning paths between lanes are shown in Figure 1-2. The buckets shown in 

Figure 1-1 are 100 feet long, but they can be set at any desired length 

through EMPRO input in TEXAS-II. The link configuration normally used for 

CALINE-3 can have the emissions resulting from traffic in the intersection 

proper broken into four parts, each part being associated with a different 

inbound approach. Each inbound approach can be divided into two links. The 

100 feet length nearest the intersection stop line would be one link, and the 
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Fig I-I. Example geometry of College Station site showing buckets and links. 



332 

+. + 

I, 
,I \ 

'" 

SCIiL~ FFiU:1f1 J.'J '3'J·S FErT Pf.R .1NCH 
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remaining length of the approach would be the second link. The outbound 

lanes on each leg would be treated similarly, thereby resulting in five links 

on each of four approaches or a total of twenty links for the total 

intersection area. Due to the very light traffic on Kyle, only one bucket 

110 feet long was used for the entire approach length; this corresponded to 

the field loop detector placement. For the example, each intersection 

approach length was made to correspond to the loop detector placement so that 

the entering time headways recorded by the field data collection system could 

be simulated as accurately as possible. The buckets in TEXAS-II can be 

configured to fit any appropriate link arrangement needed for dispersion 

modeling or for comparative studies. 
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