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PREFACE 

Resea.och Study Number 3-18-84-443, .. Texas Dia
mond-A Microscopic Simulation Model for Diamond 
Interchanges," was a three-and-one-half-year project con
ducted for the purpose of developing a highly detailed 
diamond interchange traffic simulation model. This ob
jective has been accomplished by expanding the capabil
ity of the original 1EXAS Model computer simulation 
package to include diamond interchanges. This approach 
provides the significant advantage to prospective users of 
having one simulation model that will simulate either 
single intersections or diamond interchanges. It also 
means that anyone familiar with the existing 1EXAS 
Model is also familiar with the new version which in
cludes diamond interchanges because, in all possible as
pects, from user-friendly interfaces to graphical output, 
the new version looks and feels like the previous version. 

Actuated traffic controller choices for diamond inter
change simulation have been significantly expanded to 
include dual ring controllers operating under the "Figure 
3, 4, 6 or 7" phase sequence patterns. Traffic control 
choices for diamonds and single intersections also include 
no control, yield, stop, and pretimed signalization. 

The animated graphics feature for interpreting the 
output from the 1EXAS Model was also expanded to 

include diamond interchanges. This feature consists of a 
microcomputer-driven animated graphics screen display 
of vehicles moving through an intersection in real-time or 
in a stop-action mode. This unique capability permits the 
user to define and evaluate a wide range of intersection 
and interchange design and traffic control alternatives by 
visual inspection of simulated traffic flow on a screen. 

At this time, the 1EXAS Model for Intersection Traf
fic continues to run on VAX and CDC mini and main
frame computers in the original languages. The new Ver
sion 3.0 includes additional data-entry programs written 
in FORTRAN 77 which allow the user to build compat
ible data files and transport them to the mainframe 
through alphanumeric terminals networked to the main
frame. 

The Safety and Maintenance Division, D-18T, and 
the Automation Division, D-19, of the State Department 
of Highways and Public Transportation have participated 
in all stages of the project work. Their timely and perti
nent suggestions have been extremely helpful in adapting 
the simulation model to practical applications. 

ABSTRACT 

The 1EXAS Model for Intersection Traffic has been 
revised and released as Version 3.0. The new Version 3.0 
provides the capability of performing detailed computer 
simulation of diamond interchanges as well as single 
intersections. Traffic control choices for actuated dia
mond interchanges includes dual ring controllers operat
ing under "Figure 3, 4, 6, and 7" phase sequence patterns. 
The basic look and feel of earlier versions of the model 
have been retained to minimize needs for additional user 
training. The animated graphics feature has been ex
panded to include single intersections and diamond inter
changes. The progress of each individually-characterized 

vehicle moving through a simulated intersection or inter
change is displayed in real-time or in stop-action on a 
microcomputer-driven graphics screen. This allows the 
user to study the overall traffic performance or to examine 
the behavior of any selected vehicle(s) in great detail. 
With Version 3.0 of the 1EXAS Model that is described 
in this report, alternative intersection or diamond inter
change designs and traffic-control schemes can be evalu
ated quickly and accurately in a timely and cost-effective 
manner. 



SUMMARY 

The TEXAS Model for Intersection Traffic has been 
developed at the Center for Transportation Research at 
The University of Texas at Austin in cooperation with the 
State Department of Highways and Public Transportation 
and the Federal Highway Administration. Continuing 
improvement of this powerful traffic simulation package 
has recently resulted in the addition of the capability for 
simulating a diamond interchange that is described in this 
report 

Version 3.0 of the TEXAS Model provides all func
tions of previous versions plus the diamond interchange 
simulation capability. Available traffic control for dia
monds includes a full range of sign control schemes, as 
well as pretimed and actuated signals. The previously 
available actuated controller has been enhanced to pro
vide for user selection of dual ring controllers operating 
under the "Figure 3, 4, 6 or 7" phase sequence patterns. 
The interactive data-entry programs, which greatly ease 
the task of preparing input data for the Geometry Proces
sor (GEOPRO), the Driver-Vehicle Processor (DVPRO), 
and the Simulation Processor (SIMPRO) of the TEXAS 
Model, have been retained and improved in the new ver
sion of the package. The user is now able to quickly 
create input data for mirror images of external legs of 
diamond interchanges using a "similar to" edit command. 
A new edit command allowing column-wise editing of 
input data has also been added. 

Appendix A is an updated users guide for Version 
3.0, and it lists and describes each data item that must be 

specified by TEXAS Model users. The methods for en
tering these data and for saving, recalling, and revising 
data files are described. A series of illustrative examples 
is also presented. 

A pennanent library of typical intersection geometric 
configurations has been expanded to include a diamond 
interchange with unusual geometric features, while a de
fault diamond input data set provides users with typical 
input variable values. The user will often find that one of 
these pennanent library intersection arrangements or a de
fault arrangement is very similar to the intersection of 
interest and that it may be used with only minor changes. 
The pennanent library of intersection configurations is 
shown in hard copy in Appendix A.l. 

The unique graphics display feature, available in pre
vious versions, has been extended to include diamond in
terchanges. The speed, position, and time relationship be
tween every simulated driver-vehicle unit and the inter
section geometry is displayed in real-time, or in stop-ac
tion, on a screen driven by a microcomputer. This ani
mated display allows the user to study the overall per
formance of traffic and traffic control at an intersection or 
to examine the behavior of an individual driver-vehicle 
unit in great detail, if desired. Alternative solutions to 
intersection or interchange problems can be evaluated 
quickly and economically by this technique. 

IMPLEMENTATION STATEMENT 

A TEXAS Model Version 3.0 has been developed, 
and it is recommended for implementation on the Texas 
State Department of Highways and Public 
Transportation's computer system. The interactive data
entry programs utilize the V AX/Intergraph network for 
generating data files which are passed to the Department's 
IBM mainframes for execution of the actual simulation 
programs. With Version 3.0 of the TEXAS Model, data 
for a simulation run of a diamond interchange or a single 
intersection can be entered in less than half an hour. 
Graphical animation of the simulated traffic can then be 
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displayed on a microcomputer for real-time observation 
of the results. 

A further recommendation is that a series of schools 
or training sessions be given in order to demonstrate to 
SDHPT personnel the applicability of the TEXAS Model 
Version 3.0 for solving many day-to-day and special 
intersection or interchange problems. The ease of use, 
immediate availability of results, and capabilities of this 
powerful engineering tool have been enhanced considera
bly by the developments accomplished under this study. 
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CHAPTER 1. INTRODUCTION 

There are hundreds of diamond interchanges operating 
in Texas and around the world today. Even though the basic 
configuration of these interchanges is similar, the details of 
geometry and traffic control differ considerably at each 
location, and the traffic demand varies markedly with re
spect to time at any given location. Traditional engineering 
techniques for evaluating the complex traffic operational 
environment at diamond interchanges have generally in
volved observation, interpretation, and interpolation of 
conditions at existing locations. Much has been learned 
about diamond interchange design and operation through 
these methods, but a satisfactory engineering evaluation of 
a specific diamond interchange situation, particularly of an 
unusual one, using these techniques is difficult if not impos
sible. 

A feasible means for making an evaluation of the 
complex interaction of road geometry, traffic control 
schemes, and traffic operations at diamond interchanges has 
not existed previously, but computer simulation of the traffic 
environment at the two closely-spaced at-grade intersec
tions which comprise a diamond interchange can serve such 
a purpose. A microscopic computer simulation model 
which describes in sufficient detail the critical geometric 
features of the roadway, various traffic control schemes, and 
the expected behavior of individually-characterized driver
vehicle units as they respond to the static and dynamic 
diamond-interchange environment has been needed. 

This report describes the development and application 
of such a model. The model is called the TEXAS Model, 
Version 3.0 (Diamond Interchanges) as it is based upon 
the.exis~ng TEXAS Model for Intersection Traffic [Ref 1], 
whtch simulates only a single intersection. The TEXAS 
Model, Version 3.0 (Diamond Interchanges) handles all 
~ffic movements through the two closely-spaced at-grade 
Intersections of the diamond interchange as well as those on 
the internal lanes between them. The user-friendly features 
(see Ref 2) of the newest version of the TEXAS Model for 
Intersection Traffic have been included in the TEXAS 
Model, Version 3.0 (Diamond Interchanges) along with the 
real-time and stop-action animated-graphics displays of 
each simulated vehicle moving through the interchange. 

The following sections of this chapter present a brief 
overview of the characteristics of the TEXAS Model for 
Intersection Traffic, and a description of the nature and 
capabilities of the additional features which have been 
incorporated into the TEXAS Model, Version 3.0 (Diamond 
Interchanges). Signalization of diamond interchanges is 
discussed in Chapter 2, and the procedures that have been 
u.sed f<»: testing and verifying the new diamond-interchange 
stmulauon model are described in Chapter 3. Three appen
dices, consisting of (A) a comprehensive Guide to Data 
Entry fo.r Versi?n 3.0, (B) implementation of traffic signal 
control m Verston 3.0, and (C) a Primer for prospective 

first-time users of this version of the TEXAS Model are also 
included. 

TEXAS MODEL FOR INTERSECTION 
TRAFFIC - OVERVIEW 

The TEXAS Model for Intersection Traffic [Ref 1] is a 
powerful computer simulation tool which allows the user to 
~v~l~ate in detail the complex interaction among 
mdivtdually-characterized driver-vehicle units as they 
operate in a defined intersection environment under a 
s~ified type of traffic control. This model deals only with 
vehicular traffic at a single intersection. In its current 
version, it includes a user -friendly data-entry process and an 
animated-graphics display of real-time movements of 
vehicles through the intersection on a monitor screen driven 
by an mM (or compatible) microcomputer [Ref 2]. The 
following paragraphs summarize the principal 
characteristics of the single-intersection model. 

Structure of the TEXAS Model for Intersection 
Traffic 

The TEXAS Model for Intersection Traffic includes 
four data processors: GEOPRO (Geometry), DVPRO 
(Driver-Vehicle), SIMPRO (Simulation), and EMPRO 
(Emissions) for describing, respectively, the geometric 
configurations, the stochastically arriving traffic, the behav
ior of traffic in response to the applicable traffic controls, and 
the emissions generated by the traffic. The structural rela
tionship among these data processors is shown in Fig 1-1. 

GEOPRO defines the geometry of the intersection in 
the computer. It calculates vehicle paths along the lanes 
abutting the intersection 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 
~eg and ~e associated coordinates define the shape of the 
mtersectton. The allowed directional movements of traffic 
on the inbound lanes and the allowed movements on out
bound 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 charac
terized by inputs concerning driver class, vehicle class, 
desired speed, desired outbound intersection leg, and lateral 
inbo~nd lane position. All these attributes are generated by 
a umform probability distribution, except for the desired 
speed which is defined by a normal distribution. Each unit 
~s sequentially ordered by queue-in time as defmed by the 
mput of a selected headway distribution. The total number 
of driver-vehicle units which must be generated by DVPRO 
is d~termined by the product of the input traffic volume, in 
vehicles per hour, and the minutes of time to be simulated. 
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SIMPRO simulates the traffiC behavior of each unit ac
cording to the momentary smrounding conditions including 
any traffic control device indications which might be appli
cable. 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 iL If the unit ahead is accelerating, or 
is ttaveling 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 
within SIMPRO as to whether or not it is in a car-following 
situation. If it is not, the magnitude of required acceleration 

Fig 1-1. Flow chart of the structure of the user
friendly TEXAS Model. 

or deceleration which is applicable 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 accel
eration and deceleration occuratornearzero 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 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 avail
able 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-fU'St-served se
quence. 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 defmed 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 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-tum-on-red option 
is provided. 

If control is by an actuated signal controller, the se
quence and duration of each indication is selected in re
sponse to the information 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 pre-timed 
signal. A detector actuation is defined by the time interval 
during which 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 cause the controller to con
tinue the phase or allow the phase to change when a maxi
mum 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 is 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 evaluat
ing the performance of traffic at the intersection. 

Delay statistics include the average of total delay and 
theaverageofstopdelayincurredbyeachvehicleprocessed. 
Each delay is summarized by left-tum, right-tum, 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 through the intersection. 
Comparison of the delays experienced by traffic making 
various directional movements indicates the interaction 
among traffic flows on the intersecting streets. Queue
length statistics include average queue length and maximum 
queue length. Both are measured in units of vehicles, not 
feeL Average queue length and maximum queue length are 
the averages taken for each inbound lane over any selected 
time interval. 

EMPRO, the emissions processor, incorporates models 
to predict the instantaneous vehicle emissions of Carbon 
Monoxide (CO), Hydrocarbons (HC), Oxides of Nitrogen 
(NO ), and fuel flow (FF) for both light-duty vehicles and 
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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. 

Data Entry to the User-Friendly TEXAS Model 

As shown in Fig 1-1, data that are required for running 
the TEXAS Model are entered by the user through two 
computer data-entry programs called GDVDATA (Geome
try, Driver, Vehicle) and SIMDATA (Simulation). These 
are features of the user-friendly version of the model which 
were not included in the original mainframe computer ver
sion. All geometric data are specified in terms oflengths and 
angles. 

In addition to the geometric data needed by the model, 
the user must enter data to characterize the drivers and 
vehicles which make up the traffic stream passing through a 
simulated intersection. The data-entry program 
GDVDATA also includes user aids for entering the data 
needed by the driver-vehicle processor (DVPRO) of the 
TEXAS Model. 

For efficiency and for the convenience of the user, a per
manent library (see Fig 1-1 ), which contains 20 typical 
intersection configurations along with an associated traffic 
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pattern, has been created and stored within GDVDATA. 
Instructions for using and modifying data files copied from 
the permanent library are given through prompts on the 
screenandinRef2. A user-grouplibrary(seeFig1-1)isalso 
provided to allow users to develop, store, index, and retrieve 
conveniently their own data files for modification or for 
repeated use without modification. 

Data that are needed by the simulation processor, 
SIMPRO, are entered through the data-entry program called 
SIMDATA (see Fig 1-1). This program pairs the entered 
data required by SIMPRO with data previously defined by 
using GDVDAT A or with data contained in a permanent 
library file within GDVDATA. Use of SIMDATA is de
scribed in Ref2 and through prompts and instructions on the 
screen. 

Ani11111ted Graphics Display of TEXAS Model 
Output 

Output from the TEXAS Model includes the instantane
ous speed, location, and time relationship for every simu
lated vehicle. These data are routinely written onto a tape for 
use by the emissions processor, EMPRO, or for other appli
cations (see Fig 1-1). The User-Friendly TEXAS Model 
provides a feature whereby this information can be dis
played graphically in real-time, or in stop-action, on a screen 
driven by an IBM PC-XT (or compatible) computer. Inter
section geometry is extracted from the files created by 
GDVDAT A and displayed on the screen; then, the position 
of each simulated vehicle is represented on the screen by an 
outline of the vehicle, scaled to size and color-coded accord
ing to performance capability, with respect to time. With 
this animated-graphics display, the user can study the over
all traffic performance at an intersection or examine in great 
detail the behavior of an individual vehicle in the traffic 
stream. A wide range of conditions can be defined and 
evaluated visually on the screen as well as in the form of 
tabular listings that give summary statistics about traffic and 
traffic-signal-controller performance. 

TEXAS MODEL, VERSION 3.0 
(DIAMOND INTERCHANGES) 

The TEXAS Model, Version 3.0 (Diamond 
Interchanges) is a computer simulation software package 
which provides the user with a tool for studying in great 
detail the interaction among individually-characterized 
driver-vehicle units as they approach and pass through the 
two closely-spaced at-grade intersections of a conventional 
diamond interchange with one-way traffic on the diagonal 
ramps that form two opposite legs of each intersection. 
Traffic control at these intersections may range from the 
rules-of-the-road, to traffic signs, to complex traffic-signal 
controls. The model incorporates all the basic features of the 
TEXAS Model for Intersection Traffic [Refs 1 and 2] and 
modifies them as needed to handle vehicular traffic 



4 

operating in the conventional diamond-interchange 
environment. The principal modifications and additions are: 
• Geometry is defmed for two adjacent intersections with 
connecting internal lanes. 
• Linking is provided in the simulation processor, SIM
PRO, for transferring each simulated driver-vehicle unit on 
an existing path within the fli'St intersection to an appropriate 
internal lane. The internal lanes then function as inbound 
lanes to the second intersection. 
• Drivers approaching an intersection look forward into 
and beyond the intersection and respond to other vehicles on 
or adjacent to their path and to traffic-control devices ahead 
when they are within the influence area of such a device. 

Drivers merging into an outbound lane from an intersec
tion look back into the intersection and onto the outbound 
lane to check conflicts before entering the lane. 
• A signal-controller module to simulate actuated dia-
mond-interchange controllers is provided. 
• Summary statistics are collected for every vehicle (a) 
from log-in to the system until log-out from the system, and 
(b) from log-in to an internal lane until log-out from the sys
tem. 

An example of the geometry and traffic for a diamond 
interchange is included in the permanent library file of 
Version 3.0. 

Each of these modifications and additions is discussed 
in some detail below. Most of the different operating 
features of the diamond-interchange version of the model 
are transparent to the user, but the user should be aware of 
their fundamental characteristics. 

Geometry of the Diamond Interchange 

In the TEXAS Model, Version 3.0 (Diamond Inter
changes), the geometry of the interchange is configured as 
two adjacent, three-leg, at-grade intersections connected by 
a set of internal lanes (Fig 1-2). The intersections are 
designated as Left Intersection, L, and Right Intersection, R, 
with the centerline of the internal lanes oriented perpendicu
lar to the zero-degree leg angle as shown in Fig 1-2. Legs 2 
and 5 and the internal lanes can handle either one-way or 
two-way traffic, but Legs 1, 3, 4, and 6 (the ramps) accom
modate only one-way traffic. Each leg is made up of one or 
more parallel lanes and the legs must be numbered as shown 
in Fig 1-2. The numbering sequence for inbound and 
outbound lanes is the same as that used in the User-Friendly 
TEXAS Model for Intersection Traffic [Ref 2]. The num
bering sequence for the internal lanes is indicated by the 
pattern shown in Fig 1-2, wherein the lanes inbound toward 
Intersection Rare numbered ftrst, beginning at the centerline 
of the internal lanes and continuing outward until all these 
lanes are numbered; then, the lanes inbound toward Inter
section L are numbered with continuing serial numbers 
beginning at the centerline and continuing outward until all 
lanes are numbered. Curb returns must be numbered as 
shown in Fig 1-2. Entry of geometric data to GDVDATA 

(Fig 1-1) follows the format of the User-Friendly TEXAS 
Model for Intersection Traffic [Ref 2]. A series of screen 
prompts, including an on-screen representation of Fig 1-2, 
guide the user through the geometry data-entry process. 

Linldng Lanes and Intersection Paths 

Simulated driver-vehicle units moving through the 
diamond interchange may travel along inbound, internal, 
and outbound lanes as well as intersection paths generated 
by GEOPRO. Only the units which traverse both intersec
tions utilize the internal lanes. Therefore, internal lanes 
accept traffic only from the ftrSt(upstream) intersection and 
then function as inbound lanes to the second (downstream) 
intersection in the simulation processor, SIMPRO. 

Driver Look-Ahead Feature 

In SIMPRO, each simulated driver is provided with in
formation about the current traffic situation on his, and ad
jacent, lanes and paths, along with the indications of any 
applicable traffic control devices ahead. The influence area 
for a traffic control device is defmed dynamically for each 
simulated driver, and may extend for several hundred feet. 
In a conventional diamond interchange with closely-spaced 
intersections, the influence area for a traffic control device 
located at the second (downstream) intersection can affect 
drivers approaching the first (upstream) intersection, those 
in the ftrSt intersection, and those on the internal lanes. The 
TEXAS Model, Version 3.0 (Diamond Interchanges) incor
porates features which allow all these drivers to respond to 
the influence of other vehicles and traffic-control devices 
located at and beyond the ftrSt intersection at the time the 
simulated driver makes a decision. 

Conflict Checking Before Merging into an 
Outbound Lane 

Right-turning vehicles merge into the outbound lanes 
from an intersection path. The model has been modified to 
allow the simulated drivers of such vehicles to check for po
tentially-conflicting vehicles in the intersection as well as on 
the outbound lane into which they propose to merge. 

Signal-Controller Module for Diamond 
I nterclulnges 

Traffic at diamond interchanges is frequently con
trolled by signals that are coordinated in an attempt to 
provide continuous movement of vehicles through both 
intersections. The signal controller for a diamond inter
change can be either pre-timed or actuated. In addition to the 
signal controllers incorporated in the TEXAS Model for 
Intersection Traffic, a special signal-controller module for 
actuated signals at diamond interchanges has been included 
in the TEXAS Model, Version 3.0 (Diamond Interchanges). 
The functioning and use of this signal-controller simulation 
module is described in Chapter 2 and in Appendix B of this 
report. Screen prompts for entry of required data for both 



pre-timed and actuated signal controllers are included in 
Version 3.0. 

Summary Statistics for Diamond Interchange 

In the TEXAS Model, Version 3.0 (Diamond Inter
changes). statistics concerning the perfonnance of each 
driver-vehicle unit. and of the signal controller if used, are 
gathered during simulation and presented in summary form 
at the end of each run. For certain purposes. data concerning 
the cumulative experience of a driver-vehicle unit as it 
traversed its entire path through the interchange are desired. 
These data are accumulated in the TEXAS Model, Version 
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3.0 (Diamond Interchanges) from initial log-in at the outer 
end of the inbound lane to the first intersection until final log
out at the outer end of the outbound lane when the vehicle 
leaves the simulated interchange system. Another set of 
statistical data iS collected beginning with log -in to the outer 
end of an internal lane until final log-out at the outer end of 
the outbound lane when the vehicle leaves the simulated 
interchange system. The latter data set permits separate 
analysis of the perfonnance of traffic on the internal lanes 
and the second (downstream) intersection of the inter
change. Differences between the two data sets indicate the 
behavior of traffic at the first intersection traversed. 
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CHAPTER 2. DIAMOND INTERCHANGE TRAFFIC SIGNAL CONTROL 

INTRODUCTION 
With flexible, traffic-responsive control of diamond 

signalization now widely available at moderate cost, it is 
hard to imagine that 20 years ago, the operation of diamond 
interchange signalization was not understood by many traf
fic engineers. There was no real reason for this, for with only 
a few exceptions, diamond interchange signalization is no 
different from that at any other pair of closely spaced 
intersections controlled by multiphase traffic signals. These 
exceptions include: 

1) The shorter distance between the two signalized inter
sections results in limited storage space for vehicles. 
Most diamond interchange signalization schemes 
provide progression between the two intersections to 
prevent the limited storage area from filling up. Lack 
of progression can result in vehicles queueing back 
across the intersection, resulting in gridlock. 

2) In the event that progression is not provided between 
the intersections, the length of some phases must be 
carefully controlled to avoid gridlock. Also, many dia
monds have limited storage space between the inter
change and freeway off-ramps. If this storage space 
fills up, vehicles can spill back through the ramps onto 
the freeway, creating a serious safety problem. 

As with any other intersection, the diamond can be 
operated under pretimed or traffic-actuated signal control. 
Current controller technology allows the engineer to imple
ment the best timing and phasing plan for the traffic condi
tions at hand, either in response to detector actuation pat
terns, time of day, or any other applicable criteria. What 
constitutes the "best" signal timing plan is the subject of this 
chapter. 

HISTORY 
No uniform method for selecting timing and phasing 

plans for diamond interchanges existed until research stud
ies began in the early 1960's on the operational characteris
tics and capacity of the diamond interchange. These studies 
were prompted by the concern of traffic engineers over the 
increasingly important role of diamond interchanges as 
freeways expanded out into rapidly growing suburban areas. 
The states of California and Texas led the research efforts. 

Studies at Texas Transportation Institute, 1960~ 
1962 

Pinnell and Capelle [Ref 3] demonstrated that the dia
mond is capable of carrying high volumes of traffic effi
ciently. A single location with widely fluctuating demand 
conditions was evaluated in a field study during four after
noon peak traffic periods. The authors evaluated pretimed 
vs. traffic-actuated signal control and found that actuated 
operation resulted in reduced cycle lengths. The effect of 
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type of signal control on traffic delays was not measured in 
this study. 

This study demonstrated that actuated control was 
possible with available controllers. At the time, signal 
equipment was electromechanical, and many practitioners 
did not think it technologically feasible to use actuated 
control at a diamond. 

Also in this study, Pinnell and Capelle compared differ
ent diamond phasing patterns. No field trials were actually 
conducted to compare the operational characteristics of the 
different phasing plans; rather, the authors discussed (with
out field experiments) such qualitative issues as left turn 
storage, cycle lengths, and progression through the inter
change. The authors surmised that, since the four-phase 
overlap signal phasing pattern (discussed in the next section) 
uses available cycle time more efficiently, it should operate 
at lower cycle lengths, and thus cause less delay to traffic 
than other phasing plans which do not feature the overlap 
phase. 

Capelle and Pinnell [Ref 4] used time-lapse film pho
tography to determine saturated flow rates at two inter
changeson theGulfFreeway in Houston. Intersections were 
fdmed with 16mm film at 10 fps from a 35-ft platform truck, 
and the data were used to measure headways and starting 
delay for "fully loaded" (saturated) approaches. The most 
significant fmding of this study was that double-lane turn 
movements have reduced capacity per lane when compared 
to single-lane turn movements. 

Pinnell and Tutt [Ref 5] reviewed economic and opera
tional considerations for the justification of frontage roads. 
Topics covered included stage development, design life, 
surface street continuity, and saturated operation of diamond 
interchanges. Also discussed were the different capacity 
relationships for various designs of diamond interchanges, 
including two-level, three-level, and split diamond designs. 

The California Diamond Project (1970-1971) 

The California Diamond Project was undertaken in the 
late 1960's by Systems Development Corporation (SOC), a 
leading firm in the field of simulation and operations re
search, under the sponsorship of the California Department 
of Transportation. The objective of the project was to 
determine the feasibility of traffic-responsive control of 
diamond interchanges and to find the best way of optimizing 
signal timing plans. This project demonstrated the relative 
effectiveness of traffic-responsive control over pretimed 
control at a diamond, and paved the way for the acceptance 
of the Type 170 microprocessor-based controller as a stan
dard for diamond interchange control. 

Model Development and Validation [Ref 6}. SOC re
searchers created two traffic simulation models, one macro
scopic, the other microscopic. Different strategies for opti
mizing signal phasing, splits, and offsets were evaluated, 



and both "before" and "after" timing plans were imple
mented on the macro and micro models. After field implem
entation of the improved signal plans, field measurements 
were made using the floating car technique to verify delay 
savings. 

The microscopic model was validated with ttavel time 
data from two intersections. The two locations had different 
geometries, but both had heavy ttaffic. Six data sets were 
used: four from one intersection and two from another 
intersection. Each data set was derived from a sequence of 
381 to 986 aerial photograph frames. 

To validate the microscopic simulation model, Torre set 
al performed at -test to determine whether significant differ
ences existed between the mean travel time of all vehicles 
through the interchange in the film data sets and the mean 
ttavel time of all vehicles through the microscopic simula
tion model. With the exception of one of the six data sets, the 
differences were not significant at a 5 percent level, and the 
model was considered validated. 

The macroscopic model was validated differently. One 
set (840 frames) of data was used to calibrate the model, and 
another (518 frames) was used to validate the model. The 
validation procedure used the vehicle arrival sequence data 
obtained from the ftlm data set, and tested the hypothesis that 
mean total ttavel time for all vehicles on the ftlm data was 
equal to the mean total ttavel time for all vehicles in the 
macroscopic simulation run. The hypothesis could not be 
disproved at the five percent significance level; therefore, 
the macroscopic simulation model was considered vali
dated. 

lmplementiJtion. To implement the control strategies 
developed with the aid of the simulation models, SOC 
designed and built a microprocessor -controlled traffic
responsive controller. The following excerpt is from Ref 7, 
which describes the field test and evaluation of this signal 
controller: 

"The research installation utilized 49 inductive loop 
detectors, a Varian 620-I minicomputer with 16K core 
storage (8K was needed for data evaluation purposes), hard
wire communication, and [two) off-the-shelf, pretimed, 
electromechanical intersection controllers modified for 
real-time phase length adjustment and skipping. Cycle 
lengths, splits, and offsets were computed at prescribed time 
intervals utilizing the volume inputs detected by the loop 
detectors. In this way the control system adapted to 
continuously changing demands and was not restricted to 
three signal timing plans ... The real-time software program 
was coded in Varian 620-I assembly language with about 
3,500 instructions ... At a demand of 350 vehicle mi/hr the 
ttavel time for the pretimed method of control is 40 vehicle 
hr/hr compared to 32.5 for the real-time control meLitod. 
This difference represents an approximate 20 percent 
reduction in ttavel time. Part of this research project was an 
evaluation of the performance of the real-time system when 
fewer detectors were used. A minimum detector 
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configuration was evaluated as a possible alternative to the 
full49-detector configuration. The minimum IS-detector 
~onfiguration provided the same level of system 
Improvements; for most applications about 20 detectors 
should be sufficient for real time control of a diamond 
interchange complex." 

CURRENT PRACTICE IN DIAMOND 
INTERCHANGE PHASING 

Diamond interchanges exist in a great variety of geo
metric configumtions, but by far the most common is the 
con.ventional, or "full" diamond. This interchange type is 
typified by entrances and exits from both sides of the 
freeway and one-way frontage road or mmp approaches. 
Most of the urban signalized diamond interchanges in Texas 
are of this type. 

When signalizing the full diamond, each intersection is 
usually controlled by a three-phase ttaffic signal, with 
phases assigned to the arterial street through movements, the 
off-mmp or frontage road through movement. and the pro
tected left-tum movement from the inside of the inter
c.~ge. With. three phases at each intersection, any signal 
llmmg plan will generate at any given time only one of nine 
possible combinations of signal phasings at both intersec
tions. 

Assuming that a given phase will be serviced only once 
per cycle at each side of the diamond, sequencing the nine 
possible combinations can result in only four basic phasing 
patterns at the diamond. These sequences are: 

• . Lag-~g: Left turns from the interior lanes lag the 
opposmg arterial phase at both intersections, 

Lead-Lead: Left turns lead at both intersections, 
• Lead-Lag: Left turns lead at the left intersection 

lag at the right, and ' 
• Lag-Lead: The mirror image of the Lead-Lag 

phasing pattern. 

Terminology 

In the State of Texas, a special terminology has origi
nated and come into popttlar use to identify diamond 
phasing patterns. These terms are denoted by the term 
"Figure XX" where "XX" is the number 3, 4, 6, or 7. The 
term "Figure3" refers to all lag-lag phasing patterns, "Figure 
4" refers to all lead-lead phasing patterns (of which the so
called 4-phase overlap pattern is a subset), "Figure 6" refers 
to ~d-lag phasing patterns, and "Figure 7" refers to lag -lead 
phasmg patterns. (To avoid confusion in this report between 
~se of ~e word "Figure" to refer to both phasing plans and 
Illusttations, the word will always be enclosed in double 
quotes when it is used to refer to a phasing plan.) 
. The frrs~ two terms originated because the most popular 
Implementation of the "Figure 3" plan is the so-called 
"Three-phase" pattern with simultaneous left turns, and 
"Figure 4" is usually implemented as the "Four-phase with 
overlaps" phasing plan. The names "Figure 6" and "Figure 
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7" are used arbitrarily for the lead-lag and lag-lead phasing 
patterns, and do not refer to 6-phase or 7-phase paUemS. 

The remainder of this report will refer to other aspects 
of the diamond geometry as illustrated in Fig 2-1. The terms 
used include: 

• The diamond interchange itself, which consists of 
two intersections. 

• The diamond usually consists of the intersections 
of an arterial and a pair of ramps or frontage roads. Since 
most urban freeways in Texas are equipped with one-way 
frontage roads, the term frontage road will be used exclu
sively in this report The operational characteristics of ramp 
approaches are the same. 

• With respect to the direction of traffic flow, those 
movements proceeding through both intersections of the 
diamond interchange traverse the upstream intersection 
fii'St, then the downstream intersection. 

• Interior lanes and exterior legs: Traffic move
ments approaching the upstream intersection are said to be 
traveling on the exJerior legs to the diamond. The interior 
lanes are those between the two intersections and are trav
ersed by traffic streams approaching their respective down
stream intersections. 

In some of the discussions, references are made to the 
cardinal directions of the compass to indicate the direction of 
a traffic movement in a diagram. In all cases, these direc
tions follow a map orientation, with the up direction as 
"north", right as "east", down as "south", and left as "west". 
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uad-uad or "Figure 4" Pattern 
This phasing pattern has become the preferred phasing 

plan for most diamond interchanges because, when proper 
splits and offsets are selected, it allows all traffic movements 
to proceed through the interior lanes of the interchange 
without additional stops. The ''Figure 4" pattern achieves 
progression within a wide range of traffic volumes, from 
light to heavy, but sometimes is not the best phasing plan in 
cases of extremely unbalanced flow (where flows are much 
higher on one side of the diamond interchange than the 
other), widely spaced intersections, very light arterial left 
turns, or heavy U-turns from one frontage road to another. In 
those cases the "Figure 3" pattern may be superior to ''Figure 
4". 

The most common manifestation of the "Figure 4" 
pattern is the "four-phase overlap pattern". This pattern 
provides progression through the diamond for all move
ments except frontage road U -turns. This pattern is illus
trated in Fig 2-2. The main characteristic of the four-phase 
overlap pattern is the presence of two so-called "overlap" 
phases. These phases, during which two opposing external 
traffic streams are moving toward each other, must be of a 
ftxed length, usually equal to a second or two less than the 
travel time between the intersections. 

The "Figure4" pattern usually offers superior capacity 
for a given cycle length to all non-symmetric lagging left 
patterns for cases with intersections with more than 50 feet 
spacing, which includes almost all diamonds. The 
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superiority arises because, when implemented as the four
phaseoverlapplan, "Figure4"hasalonger"effective"cycle 
length than its physical cycle length. This is because, during 
the overlap phases ("2 + 6" and "1+7" in Fig 2-2), two 
opposing external traffic streams are in movement 
simul1aneously. This reduces the cycle length necessary to 
accommodate the vehicles in the external traffic streams (or 
increases the capacity fora given cycle length) by an amount 
equal to the sum of the length of the two overlap phases; for 
this amount of time, there are two opposing external traffic 
streams moving between the intersections. To avoid making 
vehicles stop on the interior approach, the overlap phases are 
of a fiXed length equal to or less than the travel time between 
the two intersections. 

It has been argued that, because of the increased number 
of phases, the four-phase overlap pattern has greater lost 
time, and thus requires longer cycle lengths for the same 
degree of saturation, compared to the symmetrical three
phase pattern; and thus, for light traffic volumes, the three
phase pattern is generally better. This is not actually true. 
Since, during the course of a single cycle, each external 
traffic movement must start up and stop exactly once, all 
diamond interchange phasing patterns have the same 
amount oflost time. Although it has not been experimentally 
proven, the "Figure 4" pattern may actually have less lost 

Fig 2-2. Operation of the "Figure 4" signal controller 
pattern. 
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time than other patterns that do not provide progression 
through the diamond because queue startup delays are usu
ally reduced or eliminated for the traffic stream being 
progressed through the downstream intersection [Ref 8]. 
The real reason why the three-phase pattern may have 
shorter cycle lengths than the four-phase overlap pattern in 
some cases is not because of reduced lost time, but because 
the three-phase pattern is not constrained by the presence of 
two potentially lengthy fiXed-length overlap phases. In light 
traffic conditions, with wide intersection separation, the 
cycle length of the symmetrical three-phase pattern will be 
shorter. This disadvantage of potentially longer cycle length 
must be traded off against the delays imposed to left turning 
traffic if the symmetrical three-phase plan is used. 

The above comparisons are between the four-phase 
overlap pattern and the symmetrical three-phase pattern. 
Recall that the four-phase overlap is a special case of the 
"Figure 4" pattern, with fiXed length overlap phases and 
approximately a 50 percent offset. Likewise, the symmetri
cal three-phase pattern is a special case of the "Figure 3" 
pattern, which is a lag-lag pattern with about 0 percent 
offsets. Performance differences between the "Figure 3" 
and "Figure4" plan begin to blur in the case of unusual traffic 
patterns which demand the use of offsets not near 50 percent 
or 0 percent. In these cases, only construction of a time
space diagram will indicate which phasing plan offers better 
operation. 

Another aspect favoring "Figure 4" phasing is that, for 
diamond interchanges with short intersection spacing, the 
interior storage requirements of "Figure 3" patterns will 
probably be exceeded for anything other than light flows. 

Lag-Lag or "Figure 3" Phasing Pattern 

This phasing pattern (Fig 2-3) is best used in cases when 
arterial left turning traffic and frontage road left turning 
traffic is light This pattern is also good for locations with 
heavy arterial through traffic, as long as left turns do not 
exceed the queueing capacity of the interior storage bays. 
Frontage road and through left tum storage is limited to 
queues equal in length to the spacing between the intersec
tions. If the symmetrical phasing plan is used, care must be 
used when allocating the amount of time for the frontage 
road phase; if the length of the phase exceeds the traveltime 
between the intersections, an unexpected stoppage of ve
hicles on the interior through approaches may occur, result
ing in increased potential for accidents. 

The "Figure 3" pattern should not be used at intersec
tions without interior left tum storage bays. 

Lead-Lag or {(Figure 6" Phasing 

This phasing pattern favors unbalanced traffic flow on 
the leading left tum or the .. lagging" frontage road side. In 
Fig 2-4, eastbound traffic turning left onto the northbound 
frontage road will have to first stop or yield to oncoming 
traffic (in Block 1 +6 of the Figure). Westbound leading left 
tum traffic can move through the interchange to the 
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southbound frontage road without having to stop at the 
interior approach. Similar advantages are given to 
northbound frontage road traffic; southbound frontage road 
traffic is cut off at the end of Block 2+ 7. 

Lag-uad or "Figu,., 1" Phasing 

This phasing pattern is the same as "Figure 6" but has 
been rotated 180 degrees (see Fig 2-5.) As in "Figure 6 .. 
operation, timing advantages are afforded to the leading 
interior left tum and the lagging frontage road movement. 

Act1111ted Operation: Conditional Phase Sldpplllg 

All of the phasing patterns shown above could be 
implemented in a pretimed or an actuated controller. The 
primary differences between pretimed and actuated opera
tion are that during light traffic, phases can be skipped under 
actuated control. 

The phasing patterns followed by actuated diamond 
controllers during light traffic periods when phases are 
skipped are actually simpler than might be followed by a 
conventional controller because the patterns are more 
restrictive in tenns of which phases can be followed by other 
phases. At a conventional four-leg intersection, any green 
signal indication can be followed by any other green signal 
indication (separated, of course, by a proper clearance 

Fig 2-3. Operation or the "Figure 3" signal controller 
pattern. 

interval.) At the signalized diamond interchange, certain 
sequences must be followed in order to avoid trapping 
vehicles on the interior lanes. 

Choosing the Best Timing and Phasing 

Choosing the best phasing and timing plan for a dia
mond is difficult because of the large number of factors 
affecting the decision: 

• the large number of combinations of possible 
phasing sequences, 

• traffic volumes and saturation flow rates at the 
intersection, 

• minimum green times, and 
• storage capacity of internal approaches. 
One scheme for timing a diamond interchange traffic 

signal was given by Munjal [Ref 9]. This report, part of the 
California Diamond Project, describes a methodology based 
on frrst selecting a basic phasing plan, then selecting cycle 
length, splits, and offsets, in that order. Munjal was also 
concerned with progression through arterial street intersec
tions adjacent to the diamond, so the procedure includes the 
selection of a common cycle length, splits, and offsets for 
adjacent arterial signals. 

Generally, once a phasing pattern is chosen, the timing 
of the external movements follows the same rules as with a 
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Fig 2-4. Operation or the "Figure 6" signal controller 
pattern. 



conventional four-leg intersection: the green time for each 
external movement of the diamond interchange is propor
tionalto the ratio of that movement's volume-to-saturation
ratio (y-value) to the sum of the volume-to-saturation-ratios 
of all the external movements. 

At this point the timing of the internal approaches must 
be determined. A time-space diagram can be consttucted for 
the phasing plan, cycle length. and external movement 
timings under consideration to find the appropriate offset 
and timings for each internal phase. Fortunately, when 
choosing a phasing plan without the aid of optimization tools 
such as PASSER lli or a similar computer program, it is 
almost always a safe decision to use the "Figure 4" phasing 
plan. Other patterns can be used. but they are hardly ever 
optimal unless the intersection has unusual volume charac
teristics and/or wide spacing. or unless a different plan must 
be chosen to provide arterial progression. 

Phase Numbering Schemes: Assignment of Traffw 
Phases to Controller Phases 

Type 170 (California) Diamond ControUer. Regard
less of the type and manufacturer of controller, the operation 
of all diamond phasing patterns is always the same. Differ
ences exist. though. in the phase numbering scheme for 
diamond interchanges, depending on the type of controller, 
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pattern. 
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controlling agency, designer, etc. It must be emphasized that 
phase and detector numbering can be completely arbitrary; 
the schemes presented here are simply two of the most 
common in use. 

The origin of the California Type 170 actuated control
ler design is apparent in its configuration as a pair of dual 
ring, four-phase controllers (Fig 2-6). The eight phases 
operate together in "leading left" mode as a pair of dual-ring 
four-phase controllers. Each separate controller is assigned 
phases for one intersection of the diamond interchange. The 
two controllers operate on a common cycle length, and the 
desired diamond interchange phasing and timing plan is 
implemented by application of the proper splits and offset 
between the two controllers. The 170 controller phases are 
assigned to traffic movements as shown in Fig 2-7. 

Normally, the two four-phase controllers are operated 
in lagging left turn mode with zero offset. in which "Figure 
3" phasing is obtained, or in leading left turn mode with 
about a 50 percent offset. in which "Figure 4" phasing 
results. For other patterns, phase force offs and skips 
generated by the special diamond interchange control soft
ware are used to invoke the proper phase sequence at each 
intersection. 

The concept of the 170 phasing arrangement is easy to 
apply; by varying phase lengths, offsets, and lead-lag left 
turn modes, any arrangement of diamond phases can be 
developed. The original170controllerconceptprovided the 
following features: 

• Fully actuated control in isolated operation. 
• A traffic responsive control program which calls 

into effect any of nine preprogrammed patterns based on 
data obtained from detectors located at the interchange. 

• Interconnection with adjacent controllers to pro-
vide arterial street progression. 

Detector Placement 

The schematic in Fig 2-8. based on the "Texas Dia
mond" phase numbering scheme, is characteristic of the 
fully actuated diamond. This is the typical detector number
ing scheme as preferred by the cities of Dallas and Fort 
Worth. Detectors are associated with controller phases by 
using the same number as the associated controller phase. 

DuaVOuai·Ring Arrangement 
of "Type 170" Controller Phases 

Fig 2-6. Type "170" diamond dual ring controller 
arrangement. 
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Where more than one detector is connected to a phase, the 
detectors are assigned a following letter in addition. 

The variables under consideration in the optimization of 
a detector scheme are numerous, and their interaction is 
complex. Some of the areas being investigated by current 
research include the following: 

• Location of the loop, whether at the stop line or set 
back. 

Fig 2-7. Type "170" diamond controller phase 
arrangement 

a call is received for Phase 2 or Phase 7, the other phase is 
called also. In the same manner, if Phase 1 and 6 are not 
being serviced and a call is received for Phase 1 or Phase 6, 
the other phase is called also. This option is selected by 
means of an external logic input, usually conttolled by a time 
clock. 

The following rules apply to detector operation during 
"Figure 4" operation: 

• All detectors function in the normal manner, call-
ing their respective phases when the phase is not active, and 
extending them when the phase is active. 

• The extension of the frontage road/ramp move-
ments, in which Phases 3 and 7, or2 and 5 are green, may be 
controlled by detectors on the interior approaches as well as 
on the frontage road/ramps. To illustrate, either detector 
013 or 03, or both, in addition to the detectors on the 
approach to Phase 7, may be used to extend Phase 3+ 7 when 
that movement is active. The decision is left to the designer. 

• Detectors D2A and 07 A: These alternate detectors 
are used to extend Phase 2 and Phase 7 respectively. Detec
tors D2 and D7 are used to call Phase 2 and Phase 7 when the 
phases are not active. 

Current Research in Detector Placement 

Some research is currently being conducted in the area 
of detector placement. Messer et al [Ref 11] conducted a 
factorial experiment investigating the relative performance 
of setback and stop-line detectors in both "Figure 3" and 
"Figure 4" opt'nltion at four diamond interchanges in Fon 
Wonh, Texas. Because of the large expense of collecting 
real-world traffic data, the sample size was small, but the 
experiment indicated that setback detection probably re
duced queue lengths and delays at the intersections under 
study. The TEXAS Model Version 3.0 (Diamond Inter
changes) will penn it investigators to easily replicate experi
ments such as this, reducing variances inherent in real-world 
traffic and allowing the true effects of detector designs to be 
evaluated. 

L 
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Fig 2-8. Typical detection placement and numbering 
scheme. 



CHAPTER 3. VALIDATION OF TEXAS MODEL, VERSION 3.0 

DEFINITION OF VALIDATION 
This part of the report describes the procedure that has 

been used for validating the TEXAS Model, Version 3.0 
(Diamond Interchanges). Validation is the process of prov
ing that a model operates in the same way as the real-world 
system it is trying to represent, or "building an acceptable 
level of confidence that an inference about a simulated 
process is a correct or valid inference for the process" itself 
[Ref 12]. No model can represent the real world with 
complete accuracy. In fact, validation will almost never 
result in the absolute proof of truth or correctness of a model 
because the equivalence of two systems, in this case ~ 
simulation model and a real-world diamond interchange, 
cannot be demonstrated just by comparing inputs and out
puts of the two systems. The inputs and outputs may be the 
same, but the internal mechanisms may be completely 
different Inordertoprovetheirequivalence,alltheintemal 
numeric states of the two systems must be compared. Since 
the number of internal states of a complex system such as a 
diamond interchange is practically infmite, it would be 
impossible to exhaustively check all the possible states. 

Therefore, attention must be given only to certain 
measurable responses of a model to defined input condi
tions. Validation, then, consists of comparing these selected 
responses to the same responses that occur in a real-world 
system as a result of the same inputs. 

A synonym for response is measure of effectiveness. 
So, validation makes sure that selected measures of effec
tiveness (MOEs) of the model are approximately the same as 
corresponding ones in the real world. The question of which 
MOEs are selected is largely a question of judgment: what 
features are prominent in the model? Hthe model has already 
been constructed, this is an easy task. If not, it is one of the 
fundamental problems in the design of a simulation model. 
Since the 1EXAS Model, Version 3.0 (Diamond Inter
changes) is a descendant of the original1EXAS Model of 
Intersection Traffic [Ref 1], the measures of effectiveness of 
interest are already well-defined by the architecture and 
features of the model. 

DESIGNING THE VALIDATION 
EXPERIMENT 

Like the original TEXAS Model program, the purpose 
of the TEXAS Model, Version 3.0 program is to allow the 
evaluation of the effects of different geometric configura
tions and traffic-conttol strategies on driver-vehicle units at 
an intersection [Ref 1]. The use of the program follows the 

"design -> simulate -> evaluate -> redesign" 

feedback loop familiar to the engineer. In other words, the 
TEXAS Model is not an optimization tool; it is a tool for 
evaluating an intersection design. At the evaluation stage, 
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some MOEs of interest to the interchange designer include: 
• delay to vehicles, 
• queue lengths, 
• probability of clearing a queue in one signal cycle, 

and 
• vehicle travel times. 
All the above measurements, which are available either 

directly from the TEXAS Model printout or from post
processor analysis of output data flies, serve as indicators of 
the effects of different design alternatives. 

The purpose of the validation procedure, therefore, is to 
compare real-world MOEs with simulated MOEs to such a 
degree that a user can be reasonably confident that the 
TEXAS Model, Version 3.0 actually approximates real
world conditions. This is done by comparing MOEs ob
tained from real-world film observations to the correspond
ing MOEs obtained from the simulation model. 

ValitiiJtion of the Original TEXAS Model 

Validation of the original TEXAS Model was made 
using a combination of several techniques. First, quali tali ve 
examinations were made of printouts of intermediate output 
ftles and the position, velocity. and acceleration histories of 
vehicles. No quantitative tests were performed at this stage; 
engineering judgment was applied, and a determination was 
made as to whether the output seemed reasonable. 

Next, the same type of test was applied to the viewing 
of intersection operation on an animated-graphics display 
terminal. Again the criterion applied was whether the 
display of traffic flow appeared the same as would be 
expected at a comparable real-world intersection. 

Finally, quantitative validation of the model was made 
by comparing observed queue-discharge headways at sig
nalized intersections with those collected from the model, 
and by comparing queue delay on approaches at five non
signalized intersections in Austin to those produced by the 
model [Ref l]. 

Field-Data Sample Siz.e 

How much real-world data should be collected? The 
answer to this question depends on the definition of sample 
space for this experiment The sample space is the range of 
conditions over which the results of an experiment are 
expected to be valid. The ideal sample space for the TEXAS 
Model, Version 3.0 validation procedure would consist of all 
urban diamond interchanges in Texas. To validate the model 
for this sample space, a list of all urban diamond inter
changes in the state would be created, and then a number of 
interchange locations would be selected randomly from the 
list. This ideal procedure was not possible for several 
reasons. 

The most pressing constraint was due to the use of time
lapse photography for field-data collection. This required 



14 

that the interchanges under study be located within 300 to 
600 feet of a 10 to 20-story building or other structure able 
to serve as a platform for the camera equipment This signifi
cantly reduced the body of diamond interchanges available 
for study. 

Next, various factors prevented building managers 
from allowing study personnel access to building rooftops. 
On inside floors, access was considered too disruptive for 
tenants, and was limited to unoccupied spaces. Therefore, 
filming was restricted to buildings with either very coopera
tive building managers, empty floor space facing a diamond 
interchange, or both. 

No location in Austin was found that was accessible for 
study. Eventually two locations were found in San Antonio 
that satisfied these criteria. These locations were the dia
mond interchanges at the intersections of Interstate High
way (IH) 410 at Nacogdoches Road, and IH-41 0 at McCull
ough Avenue. Shown in the location map in Fig 3-1, both 
locations are full diamonds in urbanized areas. Nacogdo
ches is a major arterial street serving northeast San Antonio, 
with moderate to heavy traffic on all movements. McCull
ough is a minor arterial street Since a major retail shopping 
center is located on the southwest comer of the McCullough 
interchange, turning movements servicing this retail area 
were heavy. Other pertinent information includes: 

Both intersections are signalized, with actuated traffic 
signal controller equipment Both intersections operate on 
the "Figure 4" phasing plan with approximately a 50 percent 
offset, resulting in the "4-phase" type of timing plan; how
ever, only the Nacogdoches interchange operates with the 
"overlap" phases generally characteristic of this plan. 

The IH-410/Nacogdoches site is equipped with free U
tum lanes; IH-410/McCullough is not. 

Figures 3-2 and 3-3 are schematic interpretations of the 
geometric conditions found at the two intersections. Supple
mentary data for these figures are included in Tables 3-1 and 
3-2. 

THE VALIDATION PROCEDURE 

Validation of TEXAS Model, Version 3.0 Submodels 

The structured design of the TEXAS Model, Version 
3.0 suggests conceptually the testing of its individual sub
models. In addition, the validity of the original TEXAS 
Model can be extended to Version 3.0 since many of the 
submodels of the original TEXAS Model are used in the 
diamond-interchange version without modification. 

The TEXAS Model, Version 3.0, like the TEXAS 
Model, includes three principal submodels: the Geometry 
processor (GEOPRO), the Driver-Vehicle Processor 
(DVPRO), and the Simulation Processor (SIMPRO). 
GEOPRO and DVPRO generate inputs files for the third 
submodel, SIMPRO. Each of the submodels can be tested 
separately by gleaning the proper measurements from corre
sponding real-world data sets. 

Geometry Processor Validation 

Validation of the geometry processor is a simple task. 
Since the geometry processor is capable of producing plot
ted output, as with the original TEXAS Model, plans of the 
interchange under study can be compared directly with the 
plotted output from GEOPRO. 

Login Distributions 

Login headways generated by the driver-vehicle proc
essor are probably not appropriate for use in the validation 
tests. Instead, the actual login times of the real-world 
vehicles should be used. This serves as a variance reduction 
technique and will reduce or eliminate the effects of differ
ences between the real-world and generated login distribu
tions. 

Another reason why actual login times should be used 
is due to the relatively short length of the approach lanes in 
the validation data sets. With long approach lanes, the 
TEXAS Model is relatively insensitive to the login distribu
tion of vehicles [Ref 13]. Car-following and traffic-control 
effects dominate the effects of login distribution at the 
intersection, given that approach lanes are more than about 
400 to 500 feet long. However, approach lanes in the field 
data sets collected for validation of the TEXAS Model, 
Version 3.0 were rather short (less than 300 feet) in some 
cases. Therefore, it was desirable to recreate as closely as 
possible the login headways observed in the field. Files of 
observed headways were developed. 

SIMPRO VaUdily Extended to TEXAS Model, 
Version 3.0 

The simulation processor, SIMPRO, includes the car
following, vehicle-acceleration and deceleration, lane
choice, and lane-change submodels. These submodels are 
closely interconnected within the operations of the simula
tion processor and cannot be tested independently . 

However, these submodels, which have to do with the 
interaction among vehicles and the interaction of the driver 
and vehicle, are not expected to differ in the case of a 
diamond interchange from that at a regular intersection. 
With the previous validity of the TEXAS Model established, 
it is reasonable to assume that these submodels will remain 
valid in the TEXAS Model, Version 3.0. Review of the 
animated-graphics screen display showing driver-vehicle 
units traversing various diamond-interchange configura
tions confirmed the orderly and reasonable behavior of 
traffic and traffic-control devices simulated by SIMPRO. 

Traffic Signal Controller Submodel Validation 

Perhaps the most significant difference between the 
TEXAS Model and the TEXAS Model, Version 3.0 is in the 
traffic signal controller submodel. A traffic signal controller 
responds dynamically to a limited number of discrete inputs 
- traffic detectors - and thus can be tested to see if its 
response is the same as that of a real-world controller. The 
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Fig 3-2. IH 410 at Nacogdoches diamond interchange, San Antonio. 
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TABLE 3-1. NACOGDOCHES INTERCHANGE: GEOMETRIC DATA 

Pennitted 
Inbound Lane Width, Begin I, Endl, Begin2, End2, Turn 
Approach Number ft ft ft ft ft Movements 

2 1 11 0 0 0 230 s 
2 2 10 0 0 0 230 s 
2 3 10 0 0 50 230 R 
3 1 12 0 0 80 387 u 
3 2 10 0 0 0 387 L 
3 3 10 0 0 0 387 L,S 
3 4 10 0 0 0 387 s 
3 5 11 0 0 240 387 R 
7 1 11 0 0 0 303 s 
7 2 11 0 0 60 303 s 
7 3 11 0 0 160 303 R 
8 1 12 0 0 120 478 u 
8 2 10 0 0 0 478 L 
8 3 10 0 0 0 478 L,S 
8 4 10 0 0 0 478 s 
8 5 11 0 0 428 478 R 

Pennitted 
Inbound Lane Width, Begin I, End I, Begln2, End2, Turn 
Aferoach Number n ft n ft ft Movements 

4/13 1 11 0 0 0 130 L 
4/13 2 11 0 0 0 130 L,S 

5/12 1 11 0 0 0 130 L 
5/12 2 11 0 0 0 130 L,S 

Outbound Lane Width, Begin I, End I, Begin 2, End2, 
Approach Number n n ft n ft -- --

9 1 11 0 0 0 500 
9 2 11 0 0 0 500 
9 3 11 0 0 0 500 

10 1 11 0 0 0 300 
10 2 11 0 0 0 300 
14 1 11 0 0 0 550 
14 2 11 0 0 0 550 
14 3 11 0 0 0 550 
15 1 11 0 0 0 300 
15 2 11 0 250 300 300 
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TABLE 3-2. McCULLOUGH INTERCHANGE: GEOMETRIC DATA 

Permitted 
Inbound Lane Width, Begin I, End I, Begin 2, End2, Turn 

AEEroach Number n n n n ft Movements 
2 1 10 0 0 0 122 s 
2 2 10 0 0 40 122 S,R 
3 1 10 0 0 0 384 L 
3 2 11 0 0 0 384 L.,S 
3 3 11 0 0 0 384 S,R 
7 1 10 0 0 0 235 s 
7 2 10 0 0 0 235 s 
7 3 13 0 0 0 235 SR 
8 1 10 0 0 0 624 L 
8 2 11 0 0 0 624 L,S 
8 3 11 0 0 0 624 s 
8 4 11 0 0 550 624 R 

Permitted 
Inbound Lane Width, Begin I, End I, Begin 2, End2, Turn 

AEEroach Number n n n n ft Movements 

4 1 11 0 0 0 162 L 
4 2 11 0 0 0 162 L.,S 
5 1 11 0 0 0 162 L 
5 2 11 0 0 0 162 s 

Outbound Lane Width, Begin 1, Endl, Begin 2, End2, 
Anroach Number n n n n ft -- --

9 1 11 0 0 140 470 
9 2 11 0 0 0 470 
9 3 11 0 0 0 470 

10 1 11 0 0 0 130 
10 2 11 0 0 0 130 
14 1 11 0 0 110 460 
14 2 11 0 0 0 4560 
14 3 11 0 0 0 460 
14 4 11 0 40 460 460 
15 1 11 0 0 0 220 
15 2 11 0 0 0 220 



20 

simulated controller can be made to reproduce real-world re
sponses exactly in response to specific detector inputs. 

To validate the performance of the traffic signal control
ler module developed for the TEXAS Model, Version 3.0, a 
signal-controller tester software program was written. This 
tester runs on an IBM (or compatible) microcomputer. It is 
desirable, but not mandatory, that the computer have a color 
display monitor. 

The tester displays both preset and dynamic data. The 
preset data that are displayed include controller settings for 
each phase, the settings for the 12 special timers, the state 
(ON or OFF) of the 10 options, and the numbers of the 
phases in each of the two controller rings. Displayed 
dynamic data includes the state of each of the active special 
timers, the currently-active phase in each ring, the indication 
(green, yellow-change, red-clearance) for each active phase, 
and time-into and the time-remaining-before-gapout for 
each active phase. The tester also shows which phases have 
calls, are in a hold condition, are in a select condition, or have 
been chosen to be the next active phase. The list of detectors 
that is currently connected for each phase is also shown on 
the display. 

The tester works with normal SlMPRO input data. 
Vehicle actuations (calls) are entered manually from the 
computer keyboard. During testing, the program pauses at 
the start of each simulation time-step (DT), waits for entry 
of traffic actuations, processes these actuations, and dis
plays the new signal controller data which are generated in 
response to the actuations. 

In validating the Version 3.0 traffic signal controller 
submodel, many different scenarios were tried for each of 
the phasing-plan "Figures" that are used for diamond inter
changes. Modifications to the software were made as neces
sary to cause the simulated controller to respond correctly to 
the input information. An almost infmite number of condi
tions and combinations of conditions can exist for the 
diamond interchange signal controller. A wide range was 
tried, and the latest version of the traffic signal controller 
was found to respond correctly to all conditions that were 
tried. 

VALIDATION DATA 

Field Data Collection 

Super 8 millimeter motion picture film was chosen as 
the medium for field data collection. After locations were 
selected based on accessibility and proximity to a diamond 
interchange, two cameras were set up, one covering each 
intersection of the diamond interchange and that 
intersection's exterior approaches. The fields of view of the 
cameras overlapped slightly, but not enough to follow all 
vehicles completely through both intersections of the dia
mond. At the Nacogdoches Road interchange, the freeway 
passed over Nacogdoches Road, so the interior lanes were 
not visible. At the McCullough A venue interchange, the 

freeway is depressed below the street level, so interior 
approaches were visible. 

Cameras were set for single-frame exposure mode. An 
external intervalometer was connected to both cameras 
through a Y -connector, triggering both cameras simultane
ously at a preset time interval. A special device was used to 
hold a stopwatch at the proper orientation in the foreground 
of the field of view of each camera. The stopwatches were 
synchronized to display the same time; in this manner the 
exact exposure time of each frame of film in each camera 
could be ascertained. The intervalometer was started, and 
filming commenced at the rate of approximately two frames 
per second. At 3600 frames per roll of Super 8 film, 30 
minutes of data could be collected on each roll. 

The filming rate of one-half second per frame was 
selected because the intervalometer was only capable of 
operating at two speeds; the other available speed of two 
seconds per frame was too "coarse" for the purposes of this 
validation. 

Data Reduction: Vehicle Counts 

The first step in reducing the film data was to obtain 
vehicle counts for the 30-minute period to be recreated in the 
simulations. Vehicles on each approach lane of each inter
section were counted from the film individually. In addition, 
counts for each available origin-destination route through 
the interchange were made. 

The two-camera filming technique meant that the paths 
of most vehicles could not be traced all the way through the 
interchange in a single camera's field of view. However, 
accurate counts for each origin-destination route could be 
obtained since a time display was visible in each of the two 
fields of view, and since distinct platoons of traffic were 
formed by the discharge of each traffic signal phase at each 
intersection. 

Data Reduction: Measurement of Delays on 
Approaches 

Delay was determined from the film data sets by sam
pling queue lengths at a regular interval. This interval varied 
between data sets, but was between six and eight seconds. 
Queue lengths were sampled for most lanes on every ap
proach; however, in some cases approach lanes were pooled 
together due to poor visibility or low traffic volumes. The 
average delay was then calculated by multiplying the sum of 
all the queue length measurements by the time interval 
between measurements for that data set. 

The TEXAS Model recognizes four different types of 
delay: 1) queue delay, 2) stopped delay, 3) "delay below N 
miles per hour" (the value ofN is set by the user but defaults 
to 10.0 mph), and4) total delay. Queue delay is defined as 
the time a driver-vehicle unit spends in a queue waiting to 
enter the intersection. A driver-vehicle unit is considered in 
a queue when it is on an inbound lane (includes internal lanes 
in Version 3.0), is traveling less than 3.0 ft/sec, and is less 



than some specified distance (user-specified. defaulting to 
30 feet) from the vehicle ahead. Once a driver-vehicle unit 
begins accumulating queue delay, it accumulates queue 
delay until it enters the intersection. Queue delay, therefore, 
includes time spent "moving up" in the queue. 

Data collected from the film was in the form of queue 
lengths,andthedefmitionofaqueueasobservedonthefllm 
was made as close as possible to that specified by the 
TEXAS Model, Version 3.0's definition of queue delay. 
Precise distance measurement from the film was not pos
sible (or necessary). For the purposes of determining 
whether an observed vehicle was in a queue, a rough esti
mate of 1{}. car length (about 10 feet) from the rear of the 
vehicle ahead was used as the criteria for approximating the 
TEXAS Model's condition of traveling less than 3.0 ff/sec to 
join a queue. Because of this interpretation of the filmed 
field data, it is Version 3 .0' s queue delay output statistic that 
should be compared to the delays measured from the film 
data sets. 

Stopped delay is similar to queue delay, but does not 
include move-up time in the queue. Stopped delay is defined 
as delay incurred by a driver-vehicle unit any time the 
vehicle is in a queue and traveling less than 3.0 ff/sec. 
Usually queue delay and stopped delay will be nearly equal 
at a signalized intersection. It is very difficult to determine 
on a frame-by-frame basis whether a vehicle is moving up in 
the queue or not; therefore, this delay statistic was not 
measured from the film data sets. 

The defmition of "delay below N miles per hour" (also 
knownas"specialdelaystatistic")isapparentfromitsname. 
This type of delay may occur anywhere in the intersection. 
This statistic is also very difficult to measure from film 
because it is very hard to measure vehicle speeds on a frame
by-frame basis. 

Total delay is defined in the TEXAS Model as the 
difference between the actual ttavel time of a vehicle 
through the intersection and the ttavel time through the 
intersection had the vehicle been able to maintain its desired 
speedatalltimes. Itispossibletocomputethisquantityfrom 
the display/emissions output file of the TEXAS 
Model, Version 3.0, which contains the ttavel-time history of 
each vehicle processed through the system. 

DaltJ Reduction: Exact Login Times 

Because of limitations in the field of view, inbound 
approach lanes of the validation model runs are shorter than 
the desired length of 600 feet or more. This has an effect on 
vehicle login headways such that variance between real
world and model login head ways is not damped out by car 
following behavior, as would happen with longer approach 
lanes. Thus vehicles are logged in at the exact times they 
pass an inbound login reference point on the film. 

Suitable login reference points were selected on each 
approach to the diamond interchanges, and the passage time 
of each vehicle past these points was measured. Vehicles 
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were classified on login as either passenger cars or heavy 
vehicles, corresponding to TEXAS .Model vehicle types 
three and twelve (Medium Passenger Car and Loaded Diesel 
Semi-Trailer.) 

DaltJ Reduction: Assignment of Destination Legs 

Direct observation of the route of each individual ve
hicle through the interchange on the film from system login 
to logout was prohibitive. Inbound vehicle counts were 
obtained from the intersection-entry headway data, and the 
number of vehicles in each vehicle class was recorded by 
lane at this location. However, since the inbound vehicle 
counts were observed at the intersection and not at the 
inbound system login point, these counts did not identify the 
lane on which vehicles were logged into the system. Input 
to the TEXAS Model, Version 3.0 requires the user to 
specify the percent of vehicles with a destination on each leg 
of the interchange at the time of login to the system. It was 
impossible to determine such information from the filmed 
data, as the ftrst indication of the driver's destination on the 
film came when the vehicle chose a path through the first 
intersection; an additional choice was made at the second 
intersection if both intersections were used. Counts of enter
ing vehicles from each lane at the first intersection as well as 
counts for each route (inbound-outbound lane pair) through 
the diamond were obtained from the fllm. Therefore, 
destinations for individual vehicles could feasibly be as
signed by randomly associating destination legs to incoming 
vehicles in a manner to minimize lane changes on the 
inbound lanes approaching the ftrst intersection. 

The solution to the problem of linking the number of 
vehicles entering the system on a particular leg with the 
number of vehicles with a final destination on a particular leg 
of the interchange was to formulate the assignment of 
vehicles entering the system to a destination leg as a trans
portation linear program. The number of vehicles entering 
the intersection on each inbound lane of each leg was known, 
as was also the count of vehicles using each available route 
through the interchange to a fmal destination. The objective 
was to minimize the "cost" of lane changing, whereby each 
lane-change across one lane was assigned a cost of one, each 
change over two lanes was assigned a cost of two, and so on. 
The minimization was subject to the constraints that the 
counts on each inbound lane and the counts on each destina
tion leg retain their correct values as obtained from the film 
data. A different, small linear program was created for the 
inbound lanes on each leg; the input consisted of lane counts, 
and the outputs consisted of destination-leg counts. 

These transportation linear programs were easily 
solved manually by using the transportation simplex method 
described in most operation research textbooks. Where 
discrepancies existed between inbound and destination 
counts, the destination count was adjusted rather than the 
inbound count, since the inbound count was considered 
more accurate, and also because preservation of the inbound 
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count would affect the inbound headway distribution. In 
some cases the solution to the transportation linear program 
was not unique. Lack of uniqueness will not affect the 
simulation model operation since the same number of lane 
changes will occur in each solution. 

The result of the transportation linear program solution 
was a matrix of vehicle counts with a row for each inbound 
lane and a column for each destination leg. These counts 
were then used to randomly assign destination legs to ve
hicles in the files of inbound-lane login times obtained from 
the film data in the same proportion as obtained in the linear 
program solution. 

Data Reduction: Signal Change Times 

Although the signal heads could not be observed di
rectlyonthefllm(theyweretoofaraway),movementofthe 
first few vehicles in queues at the signal approaches was 
visible. Since the traffic signals at both locations under study 
were actuated, no traffic signal phase began without a 
vehicle being in place from which to detect movement. The 
time recorded for the beginning of the phase was the time at 
which the fmt vehicle in the queue was observed to move. 

This procedure does not take into account vehicle 
startup time. Because this startup time is not observable on 
the fllm, it cannot be measured. If it is assumed that vehicle 
startup time is constant for all the queues photographed, then 
it can be ignored, due to the cyclical nature of traffic signal 
timing. 

Preparation of Validation Input Data FUes 

The objective of this task was to prepare files in the 
appropriate input fonnats for the 1EXAS Model, Version 
3.0. Data files were prepared corresponding to each of the 
30-minute filmed segments of real-worlddata. and consisted 
of a geometric data file and a number of driver-vehicle input 
flies. The driver-vehicle input flies were developed in a 
format compatible with input to the simulation processor, 
i.e., in the same format as driver-vehicle processor, 
DVPRO, output files. Replicate flies were prepared with a 
special data-processing program. 

Multiple driver-vehicle unit flies were provided to 
eliminate the need for resolving individual vehicle destina
tions from each data seL Determining the desired destina
tion leg for each vehicle in the fllm data flies would be 
prohibitively time-consuming. Instead, the destination leg 
for each vehicle is chosen in a random order and assigned to 
the individual driver-vehicle files. Randomization is made 
with respect to the 30-minute lane and route counts, so those 
counts remain the same from file to file; only the order of 
vehicles is changed. The special data-processing program 
also randomizes driver types according to the default para
meters as used in the 1EXAS Model, Version 3.0. 

In addition, the program randomizes desired driver
vehicle speeds by sampling from a normal distribution with 

mean equal to the speed limit, and a standard deviation of 
three to five mph. A discrete approximation to the normal 
distribution was used to prevent selection of a speed more 
than three standard deviations (15 mph) above or below the 
mean speed. The technique is the additive convolution 
technique for selecting normally-distributed random vari
ates in the development of the original 1EXAS Model. 
Vehicle speeds were not sampled in the field 

Startup and Equillbration Using Estimated 
Parameters 

Equilibration for the Version 3.0 model takes slightly 
longer than for the original1EXAS Model because it takes 
more time for vehicles to travel completely through the inter
change. A shifted negative exponential frequency distribu
tion was used to generate driver-vehicle unit headways 
during the startup period for some simulation runs used for 
validation, and a duplicate segment from the field data files 
prepended to the file was used for other runs. Other parame
ters for the startup period were those determined from the 
fllmeddata. 

Comparison of Simulation Results With Field Data 

The 1EXAS Model, Version 3.0 was configured to 
simulate the geometry and traffic-signal control at the IH-
410 at McCullough A venue diamond interchange. Two 
traffic data files prepared from the field data observed on two 
different days were used as input to the model. Each file 
included thirty minutes of real-time data. One day, the total 
volume of traffic was approximately three times as much as 
on the other day. 

The measures of effectiveness (MOEs) used for com
parison of simulation results with field data were: 1) total 
number of vehicles processed, 2) queue delay, 3) overall 
average queue delay. and 4) queue length. None of the 
simulation results was more than 10 percent different from 
the field data gleaned from the film. Some of the simulation 
runs yielded overall average queue delays that were virtually 
the same as those observed in the field. The model handled 
both light and heavy traffic very satisfactorily. 

Observing the animated-graphics display of traffic 
moving through the diamond interchange in response to the 
actuated signal controller indications confirmed the rea
sonableness of the simulation and the resulting summary 
statistics that were used as MOEs. By this technique the 
behavior of each individual driver-vehicle unit and the 
associated traffic signal indications at each increment of 
time could be evaluated for accuracy. Queue buildup and 
dissipation followed normal patterns and thus indicated that 
no unusual events adversely affected the summary statistics. 
Performance of the diamond-interchange simulation model 
was judged to be quite adequate for application as a traffic 
engineering tool. 
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APPENDIX A 
THE TEXAS MODEL VERSION 3.0 [Diamond Interchanges] 

Guide to Data Entry 

The TEXAS Model for Intersection Traffic [Refs 1-3] is a powerful computer simulation tool which 

allows the user to evaluate in detail the complex interaction among individually-characterized driver-vehicle 

units as they operate in a defined intersection environment under a specified type of traffic control. Prior 

to Version 3.0 the model could be used for simulating only single at-grade intersections. Significant 

modifications implemented through Version 3.0 extend the package to include diamond interchanges. 

The new version includes both the single and diamond interchange simulation capabilities inside a user

friendly operating environment which will be very familiar to current TEXAS Model users. This guide 

describes procedures for using the new Version 3.0 of the TEXAS Model. 

STRUCTURE OF THE TEXAS MODEL FOR INTERSECTION TRAFFIC VERSION 3.0 

The TEXAS Model for Intersection Traffic includes four data processors: GEOPRO (Geometry), 

DVPRO (Driver-Vehicle}, SIMPRO (Simulation}, and EM PRO (Emissions} for describing, respectively, the 

geometric configurations, the stochastically arriving traffic, the behavior of traffic in response to the 

applicable traffic controls, and the emissions generated by the traffic. 

GEOPRO develops a geometric definition of the intersection or interchange in response to user 

specifications. DVPRO utilizes 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 inbound lane 

position. SIMPRO simulates the traffic behavior of each driver-vehicle unit according to the momentary 

surrounding conditions including traffic control device indications, surrounding traffic, and geometric 

features which might be applicable. Delay statistics are collected and include the average of total delay 

and the average of stop delay incurred by each vehicle processed. Each delay is summarized by tum and 

straight movements and by the total of the 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 through the intersection. Comparison of the delays experienced by traffic making various 

directional movements indicates the interaction among traffic flows on the intersecting streets. Queue 

length statistics include average queue length and maximum queue length. Both are measured in units of 
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vehicles, not feet. EM PRO, the emissions processor, (actually a post-processor) Incorporates models to 

predict the instantaneous vehicle emissions of Carbon Monoxide (C.O), Hydrocarbons (HC), Oxides of 

Nitrogen (NOx), and fuel flow (FF) for both light-duty vehicles and heavy-duty vehicles. 

Data Entry to the TEXAS Model Version 3.0 

Data required for running the TEXAS Model are entered by the user through two computer data

entry programs called GDVDATA (Geometry, Driver, Vehicle) and SIMDATA (Simulation). Data that are 

needed for defining the geometric features of the intersection area in terms that are acceptable to the 

geometry processor (GEOPRO) of the TEXAS Model is incorporated into GDVDATA. In addition to the 

geometric data needed by the model, the user must enter data to characterize the drivers and vehicles 

which make up the traffic stream passing through a simulated intersection. The data-entry program 

GDVDATA includes user aids for entering the data needed by the driver-vehicle processor (DVPRO) of 

the TEXAS Model. 

For efficiency and for the convenience of the user, a permanent library, which contains 20 typical 

intersection configurations including one diamond interchange, has been created and stored within 

GDVDATA. Each of these configurations, along with a defined traffic pattern, is described in detail in 

Appendix B of this guide. Instructions for using and modifying data files copied from the permanent library 

are given through prompts on the screen and in the section of this report entitled USING THE DATA

ENTRY PROGRAM GDVDATA. A user-group library is also provided to allow users to develop, store, 

index, and retrieve conveniently their own data files for modification or for repeated use without 

modification. 

Data that are needed by the simulation processor, SIMPRO, are entered through the data-entry 

program called SIMDATA. This program pairs the entered data required by SIMPRO with data previously 

defined by using GDVDATA or with data contained in a permanent library file within GDVDATA. Use of 

SIMDATA is described in the section of this guide entitled CONCEPTS AND USE OF THE DATA-ENTRY 

PROGRAM SIMDATA and through prompts and instructions on the screen. 

Animated Graphics Display ot TEXAS Model Output 

Output from the TEXAS Model includes the instantaneous speed, location, and time relationship 

for every simulated vehicle. These data are routinely written to a file for use by the emissions processor, 

EMPRO, or for other applications. The TEXAS Model Version 3.0 provides a feature whereby this 

information can be displayed graphically in real-time, or in stop action, on a screen driven by an IBM or 

compatible micro-computer. Intersection geometry is extracted from the files created by GDVDATA and 

displayed on the screen, first. Then, the position of each simulated vehicle is represented on the screen 

by an outline of the vehicle, scaled to size and color coded according to performance capability, with 

respect to time. 

With this animated graphics display the user can study overall traffic performance of an intersection 

or interchange or examine in great detail the behavior of an individual vehicle in the traffic stream. This is a 
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unique capability which permits the user to examine easily several alternative solutions to a problem by 

simulation without the time and expense of cut-and-try experimentation in the field. A wide range of 

conditions can be defined and evaluated visually on the screen as well as in the form of tabular listings that 

give summary statistics about traffic and signal-control performance. 

CONCEPTS AND TERMINOLOGY USED IN THE DATA·ENTRY PROGRAM GDVDATA 

The TEXAS Model Version 3.0 utilizes two pre-processor packages to arrange the required data 

concerning intersection geometric features and driver-vehicle traffic characteristics into a format that is 

acceptable for use in the actual simulation process. The user must specify all geometric and traffic data 

that are needed by the model to describe accurately and completely the particular 

intersection/Interchange situation which will be simulated in a given run of the program. Once the 

geometric and traffic features have been entered properly, they can be used repeatedly by the simulation 

processor without change. These data are entered via a program called GDVDATA. This program utilizes 

a series of screen prompts guiding the user in entering all required geometric and traffic data. 

Geometry Data 

Experience has shown that the first-time user as well as the frequent user of the TEXAS Model 

must have a plan-view drawing or sketch of the intersection area that is to be simulated available for 

immediate reference before attempting to enter the geometric data required by the model. Details shown 

on the plan should permit determination of dimensions to within one foot and angles to within one 

degree. 

The concept of modular construction is used to configure a digital representation of the 

intersection geometric features which are to be simulated. Terminology associated with geometry of 

single intersections and diamond interchanges as used in this guide is shown in Figure A-1, and defined 

in Table A-1 which follow. The arrangement of the various elements of intersection geometry and the 

descriptive data required by the TEXAS Model is also discussed below. 

Single Intersections 

The LANE is the basic element that is used to form the geometry of an intersection. Each lane has 

a finite width and length, is oriented in a particular way with respect to the intersection center, and carries 

traffic either inbound toward the intersection or outbound away from the intersection. One or more 

parallel lanes form a LEG. Inbound lanes lie to the right-hand side of the leg centerline and outbound 

lanes to the left-hand side. lanes on each leg are numbered starting with the inbound lane nearest the 

leg centerline as No. 1, the next adjacent inbound lane to the right-hand side as No. 2, etc. until all 

inbound lanes on the leg are numbered. Then, the next sequential number is given to the outbound lane 

nearest the leg centerline, and the numbering sequence is continued for each adjacent outbound lane 

until all lanes on the leg are numbered. A new sequence of numbers starting with 1 is used to number the 
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Term 

1. Lane 

2. Leg 

3. Leg Centerline 

4. Median 

S. LegAngle 

6. Curb Return 

TABLE A-1. DEFINITIONS 

Deftnltlon 

An area of the traveled way designated for one-way use by vehicles entering or leaving an 
intersection. Each lane has a user-specified width and length and interfaces with the 
intersection at the lane terminal. Inbmmd lanes carry vehicles toward the intersection, and 
outbound lanes take vehicles away from the intersection. 

A set of 1 to 12lanes with no more than 6 inbound lanes and no more than 6 outbound lanes. 

An imaginary straight line that separates inbound lanes from outbound lanes on a leg. It need 
not be at the geometrical center of the leg. When looking toward the intersection. inbound 
lanes are on the right-hand side, and outbound lanes are on the left-hand side of the leg center-

. line. The leg centerline is equidistant between the edges of a median. On legs which carry only 
one-way traffiC, the leg centerline is at the leftmost lane edge when viewed along the leg 
centerline in the direction of traffic movement. 

An area of a divided highway which separates inbound and outbound lanes and which is not 
designated for regular vehicular use. 

The angle, measured clockwise, from a 0 degree reference line (usually north or toward the 
top of a drawing) to the leg centerline. It may have any value from 0 through 359 degrees. 

A ciroular arc which is tangent to the outermost edges of the lanes on two adjacent legs of 
an intersection. It defmes the edge of the traveled way for vehicles using these lanes. 
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TABLEA-1. CONTINUED 

Term Deftnltlon 

7. Lane Terminal A real or imaginary straight line, perpendicular to the leg centerline, which designates the 
interface between a lane and the intersection. On each inbound lane, it locates the position 
where simulated vehicles will stop, if necessary, before entering the intersection. It is 
nominally located at the point of tangency of the curb return with the outside lane edge for 
all lanes on the same side of the leg centerline. 

8. Offset of Lane Terminal The distance that the lane terminal is shifted along a lane from its nominal location. Positive 
values indicate movement toward the intersection center; negative values away. 

9. Intersection Center A selected reference point in the intersection where two or more leg centerlines cross. The 
location of all leg centerlines is referred to this point by a user-defmed leg angle and a leg
centerline offset. 

10. Intersection The area into which the centerlines of 3 to 6legs extend, and which is bounded by the lanes. 
medians, and curb returns of all legs. 

11. Leg-Centerline Offset The perpendicular distance from the centerline to the intersection center. Positive values 
indicate that the leg centerline is to the right of intersection center when looking along 
the centerline toward the intersection; negative values indicate that it is to the left. 

12. Turning Movement Code A set of letters that describe the type of movement made by a vehicle in the intersection 
while going from an inbound lane to an outbomtd lane(s). "U" (U-Tum), "L" (Left-Tum), 
"S" (Straight Through), and, "R" (Right Tum): 
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Term 

13. Dara Field 

14. Dara Line 

15. File 

16. Default Value 

TABLE A-1. CONTINUED 

Dennltlon 

A single item of data that either specifies a numerical value (e.g., "4", "6.1", "-40") or is 
text (e.g., "YES", "MAIN STREET AT LAKE DRIVE"). 

An ordered set of data fields, arranged in a specific way. Example of a data line with 5 fields: 
"4 29 3.1 -3YES". 

An ordered set of data lines. 

A pre-selected value which will be supplied by the program to fill a DATA FlEW for 
which the user has not specified a value. 
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lanes on each succeeding leg. Legs are numbered beginning with No. 1 for the leg with the smallest leg 

angle, with successive leg numbers Increasing In a clockwise direction. 

The LEG CENTERLINE separates the inbound and outbound lanes directionally and provides a 

means for orienting the legs with respect to the intersection center. If a MEDIAN separates the inbound 

and outbound lanes, the leg centerline is coincident with the median centerline. The user specifies the 

width of the median. All leg centerlines intersect at least one other leg centerline in the INTERSECTION. 

A chosen point of crossing of two or more leg centerllnes Is called the INTERSECTION CENTER. Data 

entry will be facilitated if this point is chosen as the common point of intersection of the largest number of 

leg centerllnes, but the program allows any point in the intersection where at least two leg centerlines 

cross to be called the intersection center. All leg centerlines are located with respect to the intersection 

center by the user's specification of a leg angle and a leg-centerline offset. 

The LEG ANGLE is measured in a clockwise direction from a 0-degree reference line, which must 

pass through the intersection center, to each leg centerline. It may have any whole-degree value from 0 

through 359 degrees. The LEG-CENTERLINE OFFSET is the perpendicular distance from a point on the 

leg centerline to the intersection center. This distance must be determined by the user from the plan-view 

drawings of the Intersection. Positive values of offset indicate a leg-centerline location to the right of the 

intersection center, and negative values locate the leg centerline to the left when looking along the leg 

centerline toward the intersection. 

A CURB RETURN is used to join the edges of the outermost lanes on adjacent legs of the 

intersection and to define the edge of the traveled way. The user specifies the radius of this circular arc 

which is tangent to two intersecting lane edges. A LANE TERMINAL, which defines the Interfaces 

between each lane and the Intersection, is nominally located by the program for all lanes on the same side 

of the leg centerline at the point of tangency of the curb return with the outside lane edge. The lane 

terminal may be shifted from this nominal location by the user's entering a value of OFFSET OF LANE 

TERMINAL for each lane. A positive value for this offset shifts the lane terminal toward the intersection 

center, and negative value moves it away from the intersection. On each inbound lane, the lane terminal 

locates the position where simulated vehicles will stop, if necessary, before entering the intersection. In 

special cases when two adjacent lanes are parallel, or nearly parallel i.e., within+ 20.05 degrees, the LANE 

TERMINALS for all lanes on the same side of the leg centerline are not located by the program at the 

nominal location described above. Rather, the program automatically locates them at a perpendicular 

distance equal to the curp-retum radius from the lane terminals to the intersection center. This technique 

of locating the lane terminals can be used for other cases by entering a negative value for the curb-return 

radius. The program will utilize the absolute value of the negative curb-return radius to position the lane 

terminals with respect to the intersection center. 

The geometry processor in the TEXAS Model automatically generates a geometric path through 

the intersection from the center of each inbound lane terminal to the center of each outbound lane 
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terminal which can be accessed legaHy by a vehicle passing through the Intersection. Each path Is made 

up of segments of straight lines and circular arcs of maximum radius which will fit at the center of the lane 

terminals being connected. The user must specify a TURNING MOVEMENT CODE which describes the 

type of movement which will be made by a vehicle in the Intersection as it uses one of the available paths. 

Prohibited movements from any lane may be simulated by omitting letters from the turning movement 

code. Permitted movements include: U-tum, U; left-tum, L; straight, S; and right-tum, R. The computer 

works with exact angles and dimensions; therefore, zones must be specHied by a range of angles within 

which the destination of each simulated turning movement can fall. Provisions are made through the leg 

geometry data prompts for entering angles that define the U-TURN ZONE and the STRAIGHT ZONE. 

These angles are measured from the centerline of the leg on which the movement originates to the 

limiting angle within which the centerline of the leg where the movement has its destination may fall. The 

remaining zone on the right-hand side of the centerline of the leg from which the movement originates 

accommodates right-tum movements, and the remaining zone on the left-hand side handles left-tum 

movements. Figure A-2 illustrates conceptually the four zones which may contain the centerlines of legs 

on which the respective turning movements have destinations. Default values for the zone angles are set 

in the program at 20 and 10 degrees, respectively, for straight movements and for U-tum movements. 

A SPEED LIMIT is specified for inbound lanes and for outbound lanes on each leg. The range is 

from 1 0 to 80 mph, and default values in the program are 30 mph for both inbound and outbound lanes. 

Prompts permit the user to enter a separate, chosen value within this range for each set of inbound and 

each set of outbound lanes on each leg. Speed limit information is taken from the geometry processor in 

the actual simulation process and provided to each simulated driver on each intersection leg. 

Partially-blocked lanes can be specified by the user. For example, channelization might block part 

of a lane to form a left-tum bay that would be much shorter than the other inbound lanes on a leg, or a bus 

stop might block the portion of either an inbound or an outbound lane nearest the lane terminal. 

Construction barricades or a loading zone might block part of the length of a lane somewhere between the 

lane terminal and the outer end of the lane while leaving lengths of the lane at both ends open for use. 

Prompts in the program allow the user to specify the USABLE LENGTH OF LANE at either or both ends 

of each inbound and outbound lanes on a leg. Simulated vehicles move into and out of the usable 

portions of partially-blocked lanes by executing lane-changing maneuvers to or from an adjacent lane 

along a haH-wavelength cosine curve path. Figure A-3 illustrates the three partially-blocked lane 

configurations that can be simulated and shows the dimensions which must be specHied by the user. 

Diamond Interchanges 

SpecHications for diamond interchanges require several additional or dHferent items compared to 

single intersections. Each of the two intersections composing the diamond is composed of three external 

legs as well as several internal lanes which connect them as shown in Figure A-1. The terminology which 
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refers to the connection between the intersections as internal lanes is basic to the diamond interchange 

description and data entry process. As with the single intersections, users specify the orientation of 

external legs with an angle measured clockwise from a north pointing reference to the centerline of the 

leg. Internal lanes, however, have a fixed orientation of 90 - 270 degrees or east-west. Therefore, for any 

interchange, but particularly for a skewed diamond (where leg angles are not all increments of 90 

degrees), the recommended means of determining the leg angles for external legs is the following. 

Orient the interchange sketch from which leg angles are to be computed with the centerline of the internal 

lanes on a 90 - 270 degree (east -west) line. Measure or compute the leg angles for external legs with the 

sketch oriented in this manner and enter these in response to the screen prompts. As shown in 

Figure A-1(d), eight possible curb return radii connect external legs to internal lanes, however, only six 

are required as user specifications. The two interior curb returns on the left and right sides, respectively, 

of the interchange are equivalent. Depending upon orientation of the interchange only one of the two 

interior radius values on each side is critical to right turn operations while the other has minimal impact. 

Therefore, the user is prompted for only one of the two internal radius values on each side. 

Driver-Vehicle Data 

The driver-vehicle processor in the TEXAS Model arranges all data that are needed by the model to 

characterize driver and vehicle behavior into a format that is suitable for use in the actual simulation 

process. The data which can be defined by the user for each run through the current version of the data

entry program is listed in Table A-2 and discussed below. 

MINIMUM HEADWAY Is used in the simulation process to define the minimum time in seconds 

which will be allowed between the fronts of successive vehicles passing a point. A range from 1.0 to 3.0 

seconds is permitted, and the default value is set in the program at 1.0 seconds. 

The TEXAS Model allows up to 15 vehicle classes to be characterized by the user, but in the 

current version of GDVDATA, the NUMBER OF VEHICLE CLASSES is set to the default value of exactly 

12 classes. In using this data-entry program, a value for all of these vehicle classes must be used in the 

traffic mix, but the proportions of each class may be changed by specifying percentage values for the MIX 

OF VEHICLE CLASSES IN INBOUND TRAFFIC in response to prompts in the program. The sum of the 

percentages for the 12 classes must equal 100 percent. The user may elect to use the default 

percentages which provide a preset mix of the 12 vehicle classes in the inbound traffic stream on each 

leg. These default values are shown in Table A-2. 

The NUMBER OF DRIVER CLASSES may range from 1 to 5 in the TEXAS Model, but the present 

GDVDAT A program always uses three of these classes. The percentage of each driver class is 

automatically set to the default value that is embedded in the driver-vehicle processor. It is anticipated that 

GDVDATA will be modified at a later time to allow the user to enter the number of driver classes and specify 



TABLE A-2. USER-SPECIFIED DRIVER VEHICLE DATA 

Data Item Function Range Default Value 

Minimum Headway Minimwn time in seconds between the fronts of successive vehicles 1.0-3.0 sec 1.0 sec 
passing a point 

Number of Vehicle Classes Defines the number of classes of vehicles which will be in the 1-15 10 
simulated traffic mix. (The data-entry program presently provides 
only for a standard ttaffic mix with 10 classes.) 

Number of Driver Classes Defines the nwnber of different driver types which will be included 1-5 3 
in the simulation. (The data-entry program presently provides only 
for a standard driver mix with 3 classes.) 

Percent of Left-Turning Allows user to place left-turning vehicles in an appropriate lateral 50-100 80 
Vehicles Entering in 
Median Lane 

position upon entering the simulated system. 

Percent of Right-Turning Allows user to place right-turning vehicles in an appropriate lateral 50-100 80 
Vehicles Entering in position upon entering the simulated system. 
Curb Lane 

Percent of Inbound Traffic Gives lane wise distribution of inbound vehicles entering the system. 0-100 (Varies) 
to this Lane Sum of lane percentages on a leg must equall 00. 

Distribution Name for Allows user to select a descriptive frequency distribution for See SNEGEXP 
Inbound Traffic Headway headways of vehicles entering the system. Table2.2 
Frequency Distribution 

Total Hourly Volume Gives total inbound ttaffic volwne on the leg in vehicles per hour. 0-4000vph 200vph/ 
Inbourrl on Leg Inbound Lane 

Parameter for Headway Defmes the character of the selected headway frequency disttibution. See 2sec 
Frequency Distribution Table2.2 

Mean Speed of Vehicles Defines a mean speed for vehicles entering the inbound lanes in mph. 1-80mph 29mph 
Enlfring the System 

> I .... 
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Data Item 

85-Percentile Speed of 
Vehicles Enta:ing the 
System 

Mix of Vehicle Clas!X:s 
in Inbound Traffic 

Percent of Inbound 
Traffic to Leg Destinations 

TABLE A-2. CONTINUED 

Function 

Defines the 85th-percentile speed of vehicles entering the inbound 
lanes in mph. 

Allows the user to set the percentage of vehicles of each class which 
make-up the inbound traffic. (.The data-entry program presently 
provides for 10 classes.) Sum ofperecentages must equallOO. 

User must specify the percentage of vehicles which enter the inter
section from a given leg that have a destination on the outbound 
lanes of every leg, including the leg of entry (i.e., U-tums). 
Sum of percentages must equall 00. 

Range 

1-SOmph 

0-100 

0-100 

Default Value 

31mph 

"NO" 
(Preset Mix) 

(Varies) 

)oo 
• ..... 
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TABLE A-2. CONTINUED 

Program-Supplied (Default) Values for Driver and Vehk:le Class Data 

Vehicle Type 

Trucks 

Single-Unit Tractor Semi-TraDer 

Passenger Cars Gasoline Diesel Gasoline Diesel 

Vehicle Characteristic Sports Compact Medium ~ PL* FL# PL FL PL FL PL FL --
Class 1 2 3 4 5 6 7 8 9 10 11 12 
Operating Characteristics Factor 115 90 100 110 85 80 80 75 70 65 75 70 
Maximum Deceleration, ft/sec/sec 14 13 13 8 7 5 7 5 6 4 6 4 
Maximum Acceleration, ftlsec/se~:. 14 8 9 11 7 6 6 5 4 3 5 4 
Maximum Velocity, ft/sec 205 120 135 150 100 85 100 85 95 75 100 80 
Minimum Turning Radius, ft 20 20 22 24 42 42 42 42 45 45 45 45 
Length 14 15 16 18 32 32 32 32 60 60 60 60 
Percentage in Traffic Stream, % 1.5 22.5 23.3 44.7 2.6 2.6 0.2 0.2 0.2 0.2 1.0 1.0 

Percentage of Driver Class In Each Vehicle Type 

Trucks 

Single-Unit Tractor Semi-TraDer 

Passenger Cars Gasoline Diesel Gasoline Diesel 

Driver Sports Comeact Medium Large PL* FL# PL FL PL FL PL FL 

Type 
P-R 

9!!! '!:!!!!! ~ 
Aggressive 1 0.5 110 50 30 35 25 40 40 40 40 40 40 40 40 
Average 2 1.0 100 40 40 35 45 40 40 40 40 40 40 40 40 
Slow 3 1.5 85 10 30 30 30 20 20 20 20 20 20 20 20 

• Partially-loaded truck 
#Fully-loaded truck 

> I ..... 
U'l 
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the mix of driver classes In response to a series of prompts. The embedded default values (shown In 

Table A-2) are thought to be representative of usual driver characteristics. 

In order to simulate actual traffic behavior on Inbound lanes of reasonable length, the PERCENT 

OF LEFT-TURNING VEHICLES ENTERING IN THE MEDIAN LANE and the PERCENT OF RIGHT

TURNING VEHICLES ENTERING IN THE CURB LANE must be specified by the user. These percentages 

may range from 50 to 1 00 percent, and a default value has been set in the program at 80 percent for each 

of the respective lanes. Normally, a sim.Jiated vehicle will be able to make only one lane-change maneuver 

on the inbound leg. The user should therefore exercise good judgment In specifying reasonable 

percentages of tuming movements in relation to the percentage of the total inbound traffic which will be 

entering the system in that lane. 

The user must specify the lanewise distribution of traffic that enters the system on the available 

inbound lanes at the outer end of each leg. Prompts in the GDVDATA request PERCENT OF INBOUND 

TRAFFIC TO ENTER IN THIS LANE. The percent of traffic in each lane may range from 0 through 100 

percent, but the sum must be 100 percent. Various default values are set in the permanent library files of 

GDVDAT A for these percentages. 

A frequency distribution for the time headways between successive vehicles entering the 

sim.Jiated intersection system on the Inbound lanes m.Jst be specified by the user. Table A-3 gives the 

NAME FOR INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION which may be chosen by the 

user and also shows the PARAMETER FOR HEADWAY FREQUENCY DISTRIBUTION that must be 

specified by the user in response to a prompt in the GDVDATA. This parameter defines the shape of the 

frequency distribution. Default values in GDVDAT A are a shifted negative exponential type frequency 

distribution (SNEGEXP) with a parameter of two seconds. 

The TOTAL HOURLY VOLUME INBOUND ON LEG may range from 0 through 4,000 vehicles per 

hour (vph) and must be specified by the user. Default values In the permanent library flies correspond to a 

volume of 200 vph In each inbound lane. 

In order for each simulated vehicle to enter the system at an appropriate speed for the intersection 

situation, a MEAN SPEED OF VEHICLES ENTERING THE SYSTEM ON THIS LEG must be specified by 

the user. This mean speed may range from 1 to 80 mph. A default value of 28 mph is used in GDVDATA. 

An 85-PERCENTILE SPEED OF VEHICLES ENTERING THE SYSTEM ON THIS LEG must also be given 

to define the scatter of entry speeds about the mean. This speed shouk:l be higher than the mean 

speed and may range from 1 to 80 mph. The default value in GDVDATA is 31 mph. 

Every vehicle that enters the simulated intersection system on the inbound lanes of a leg has a 

destination to the outbound lanes of some leg. The user must specify PERCENT OF INBOUND TRAFFIC 

TO LEG DESTINATIONS by defining the percentage of all entering traffic on the leg which has a 

destination on every leg in the system, including the leg from which the traffic entered. The percentage to 

a leg destination may range from 0 through 100 percent, but the sum of all specified percentages must 
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TABLE A-3. FREQUENCY DISTRIBUTIONS FOR HEADWAYS 

· Name of Distribution Distribution Parameter 

I u N I F 0 R M I Standard Deviation 

I L 0 G N R M L r Standard Deviation 

I N E G E X p I -

I s N E G E X p I Minimum Headway 

I G A M M A I Mea:n.2tvariance 

I Integer Value of Parameter for Gamma 
E R L A N G I (can be rounded up or down) 

I c 0 N s T A N I -
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equal 100 percent. Various default values have been set for each intersection type in the permanent 

library files. 

Libraries 

The geometric arrangements of many intersections of practical interest fall into a few basic patterns 

according to the number of legs and lanes, the leg angles, and size. Similarly, traffic patterns can be 

characterized by representative parameters such as volume, speed, and direction of travel. 

For the convenience of the users of the TEXAS Model, a series of 20 typical geometric 

arrangements and traffic patterns have been configured and stored for use In GDVDATA. These files, 

which cannot be changed by the user, are called the PERMANENT LIBRARY. Each file in the permanent 

library contains all the geometric and traffic data that are needed for simulating the conditions described 

by the data in the file. Appendix A illustrates the contents of each file in the permanent library. A plot of 

the important geometric features of each intersection that can be generated from the data is shown along 

with a simplified, preconstructed diagram which can be displayed on the screen of an alphanumeric 

terminal. A listing of the alphanumeric data needed by the geometry processor and the driver-vehicle 

processor Is also included in this appendix for each permanent library file. The user can study the 

appendix to determine whether or not one of the files in the permanent library contains data which define 

an intersection situation of interest. If one of the files describes the situation exactly and the user wants to 

utilize the data contained in the permanent library tile without modification, prompts in GDVDATA will guide 

the user through this process. 

If one of the files in the permanent library can be used after modification, prompts in GDVDATA will 

guide the user in making the desired changes. Once the decision has been made to change the data 

copied from a permanent library file, the user must also decide whether to use the modified data file only 

once and then automatically eradicate it or to save it for reuse at some later time. 

A unique name must be assigned to any data file that is to be saved. Checks are buih into 

GDVDATA to warn the user about possible tile name duplication. Many computer systems automatically 

store named data files permanently, but some systems eradicate these tiles when the user logs off the 

system or the job ends. In order to assure that a named data file is saved, the user of GDVDATA must 

make certain that the named data files will be written to permanent storage on the computer system being 

used. 

The USER-GROUP LIBRARY Is a special feature of GDVDATAwhich provides convenient access 

to previously-used files that have been saved. This feature is particularly efficient when the same 

Intersection geometry and traffic are to be used repeatedly in several simulation runs as it will not be 

necessary to rerun the geometry and driver vehicle processors each time. The user-group library consists 

of the names of up to 17 data files that have been (1) saved on a permanent file, and (2) entered into the 

user-group library. This library serves as a cross-reference, or an index, to data files which have been 

previously prepared and saved by users on the same computer system. 



When a user of GDVDATA names a data file and requests that It be saved, the program will begin 

constructing a data file and attert1)t to add the name of the file to the user-group library. If there is space in 

the library, the name will be added immediately, and a confirmation message will be displayed on the 

screen. If the library is already full, prompts will state this fact, display the names of the 16 files currently 

contained in the library. and ask the user whether to (1) delete a name and replace it with the new file 

name, or (2) leave the library intact and save the named data file without adding it to the library. If the user 

choses to delete a file name from the user-group library, the name to be deleted must be indicated. 

When the data in a file that Is named in the user-group library is first processed by the geometry 

processor and/or the driver-vehicle processor, the output from these processors is written to permanent 

files and indexed to the related file name in the library. At any later time, a user can utilize the previously

constructed geometry and driver-vehicle processor output files sii11'1Y by defining a file in the user-group 

library. Prompts in GDVDATA advise the user as to which processor output files are already available. The 

important function of the user-group library is to provide users with convenient access to previously

constructed geometry and driver-vehicle processor output files through a name that is listed in the library. 

USING THE DATA-ENTRY PROGRAM GDVDATA 

The purpose of the data-entry program, GDVDATA, Is to make communication between the user 

and the TEXAS Model as easy as possible. In this section, the technique for using the program In an 

Interactive mode through an alphanumeric terminal is described and illustrated with examples. The current 

version of the program takes information that is entered by the user via a terminal and converts it into a 

format which is suitable for input to the geometry processor (GEOPRO) and the driver-vehicle processor 

(DVPRO) of the TEXAS Model. 

In utilizing GDVDATA, the user either manipulates data files which have been prepared previously 

and stored in the computer or creates new files. For convenience, sets of data files and lists of data file 

names, called libraries, have been incorporated into GDVDATA. These libraries are described in the 

previous section. Data files in the PERMANENT LIBRARY may be copied, but not changed, by the user. 

The names of the data files that are listed in the USER-GROUP LIBRARY provide a cross-reference, or an 

index, to data files which have been previously prepared and saved by users on the same computer 

system. This list of names, and the associated data files, can be changed by any GDVDATA user who Is 

operating on the same computer system. 

Notation Used In This Guide 

The following symbols and characters are utilized in this guide. 

D This symbol indicates that the user should press the specified key on the alphanumeric 
terminal keyboard. Use only uppercase characters. 
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I C/R I The RETURN or CARRIAGE-RETURN key. This may be the ENTER key on some keyboards. 

l!ipiiCel The SPACE BAR or SPACE KEY. This key is used to enter a blank character. 

Prompts 

This box is used in the examples contained in the guide to show data items that were 
entered by the user. They were entered by pressing, in sequence, the keys that correspond 
to each item in the box, and then pressing C/R . 

Communication between the program and the user is through prompts displayed by the program 

and through keyboard entries (also called keylns) made by the user. Program prompts may be in the form 

of questions or requests that require a user response, or they may be informative prompts that display 

Information which is needed by the user. Other prompts report action that has been taken by the 

program. 

The prompts which require user response can be considered in three distinct categories. First, 

there are prompts that advise the user about how a desired data file can be obtained. The second type of 

prompt requests that the user enter specific data for inclusion in the data file. The third type of prompt will 

include a display of data that are in the file and request that the displayed data be reviewed and, if desired, 

revised by the user. 

Prompts are intended to provide sufficient guidance to enable the user to respond in a manner that 

will result in successful communication with the program. If the prompts, which are displayed in 

abbreviated form, are not understood, the user can press 

to request the program to display any additional Information related to the prompt that is available. The 

"HELP" keyin is sometimes useful to redisplay information that has been displaced from the display 

screen. 

Notation Used In Prompts 

The following symbols and characters appear in the prompts on the screen and in hard copy. 

(1) SQUARE BRACKETS, [ J, indicate default values. 

(2) ANGLE BRACKETS, < >, indicate constraints on data. 

(3) BRACES, {},indicate optional elements. 

(4) DOUBLE QUOTES, " ", appear In prompts to identify the exact information that currently exists 
in a file, e.g., ID ... "4X4" means that the identification name for the subject file is 4X4. 
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(5) PERIODS, ... , when Included In a data specification prompt, a string of periods indicates that 
the preceding element may be repeated one or more times. The number of periods in the 
string has no meaning. 

(6) A QUESTION MARK, ? , indicates that the user can always respond to the prompt by pressing 
I!] I CIA I for yes, or [ill I C/R I for no. · 

Retrieving, Revising, Saving, and Building Flies 

A file which is needed for input to the geometry processor (GEOPRO) and/or the driver-vehicle 

processor (DVPRO) may be obtained in one of several ways. Three different situations, or cases, can 

exist under which a user might want to utilize GDVDATA to prepare such input. These cases are 

described below along with possible alternative actions that the user might desire. Each of these actions 

can apply to simulation of a diamond interchange as well as a single intersection. 

Case 1. Use a File From the Permanent Library (see Appendix A) 

One may select either a diamond or single intersection from the permanent library by selecting the 

appropriate file name as indicated in Appendix A. 

(1) Action 1 a. Choose a file from the permanent library and use the file as is. 

(2) Action 1b. Copy a file from the permanent library, revise it, name the revised file, add the name 
to the USER-GROUP LIBRARY and save the new file for future use. 

(3) Action 1c. Copy a file from the permanent library, revise it, use it once, and eradicate it. 

Case 2. Use a File Which Has Been Previously Prepared, Named, and Saved 

(1) Action 2a. Use a previously-prepared file as is. If this data file is named In the user-group library 
and has already been processed by GEOPRO and/or DVPRO, output from these processors 
will also be on file. Availability of these output files will be made known to the user by prompts. 

(2) Action 2b. Revise the previously-prepared data file and use the revised file. The name of the 
file will remain the same, but the data in the file will be permanently changed by the revision and 
cross-references in the user-group library will be corrected. 

(3) Action 2c. Copy a previously-prepared data file, revise the copied data, name the revised file, 
add the name of the revised file to the user-group library, and save the new file for future use. 
The original data file wUI remain intact. 

(4) Action 2d. Copy a previously-prepared data file, revise the copied data file, use the revised 
data file once. and eradicate it. 

Case 3. Build a New File By Keying In Data Through the Terminal 

One may elect to key in data for a diamond or single intersection by responding appropriately to a 

prompt which asks if modeling of a diamond is desired. 
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(1) Action 3a. Name the newly-built file, add its name to those already listed in the user-group 
library, and save the file for future use. 

(2) Action 3b. Use the newly-built file only once and eradicate it. 

The process of using GDVDAT A Interactively to deal with these various situations is illustrated in 

the following series of examples. 

Examples 

The first-time user of GDVDATA is encouraged to first read the preceding sections of the GUIDE 

and then actually go through the steps outlined below to exercise the program for a CASE 1 situation, as 

previously defined. This will familiarize the user with the terminology and notation which appear In the 

GUIDE and in the pro"1>1S on the screen. Other examples follow the same basic format. 

Case 1. Action 1 a. Using a data file from the PERMANENT LIBRARY without change. The 

information which will appear on the screen while exeruting this example is shown in Figure A-4. 

To select a file from the permanent library and use it unchanged, first log onto the computer and 

start the program. The log-on procedure depends on the type of computer being used. If you are not 

familiar with this procedure, ask the System Manager of the site for assistance or see the manual for your 

computer. The program name is "GDVDATA". To start the program, press 

NOTE: Some computers may require that a prefix such as 

precede the program name. The program will display: 

GEOMETRY AND DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 

DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY? 

Press [!) ffi] ~ I C/R I . The program will display: 

KEVIN A PERMANENT LIBRARY FILE ID: 



A-23 

~ 0 
$lGDVDATA) 
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 
DO Y~ANT TO USE A FILE FROM THE PERMANENT LIBRARY ?~ 

!YES I\!; 
KEYIN A PERMANENT LIBRARY FILE ID:~ 
I4X4I-@) 

LEG 4 LENGTH 800 
LANE 1 2 
MVMT LS SR 

I LEG 1 (0,0) 
l I * l 
I I * I I I I 

I 121 12*12 11 2 
I I * I 
I I I 

l2l1*3l4 
20 

............................... 1 

---------------------- -------- I 
12 4 

12 3 

I 
I 

4X4 I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LEG 1 LENGTH 800 
LANE 1 2 
MVMT LS SR 

20------------------------------
:2 12 

:------------------------------
: 1 12 

LEG 4 **************** ********---------0---------************************ LEG 2 
(27o,o) 12 1: I 3 12 (9o,o) 
---------------------- --------: : ------------------------------

12 2: l 4 12 
---------------------- --------20 : .•••••• 20------------------------------

LEG 3 LENGTH 800 
LANE 1 2 
MVMT LS SR 

l 4 l 3 * 1 l 2 l 
I I * I I 
I I I I 

: 1 2) 1 2*1 2 )1 2 l 
I I * I I 
I I I I 
I I * I I 
I I I I 
I I * I I 
I I I I 

l LEG 3 (180,0) l 

LEG 2 LENGTH 800 
LANE 1 2 
MVMT LS SR 

DO YOMANT TO USE THIS PERMANENT LIBRARY FILE (ID="4X4") ? 
!YES)~ 
DO YOU WANT TO COPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY ? 

lliQ] 
INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON: 

"QSA2 :[ 0551 OO.TEXAS]GDV4X4. DAT; 1" -® 
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED. 

NOTES: 

Prompt from computer. May be different for your computer. 

User entry to start the geometry and driver-vehicle data-entry program. 
Every user entry (keyin) is ended by pressing ~ 

Program prompt. Any prompt that ends with a ~stion mark can be 
answered ..£r pressing [1] [ID [§] (ffiJ or lliJ [QJ (ffiJ . Entry 
of [1] l1lJ (§] lfZID can be shortened to (Y} rn and entry of 
ffi) (Q] rn can be shortenEd to lliJ ~ . ( con1! nued) 

Figure A-4. Exai'J1)1e of CASE 1, Action 1a- Choosing a file from the permanent library and using 

it without revisions. 
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NOTES (continued): 

For display of a list of permanent library file ID's, press 
(ill []) OJ 0 (mJ . 
Prompt for library file ID. 

User response. 

Sketch of selected permanent library file intersection geometry. 
See Appendix A. 

Press (ID @) (£LID to receive prompt @ again and enter a different 
ID. 
This is the name of the file that holds data for the library file with 
an ID of "4X4". 

Figure A-4. Continued. 
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The 20 permanent library files are described In Appendix A. The Identification name, ID, of the 

data file for a symmetric, 4-leg intersection with 2 inbound and 2 outbound lanes on each leg is "4X4". To 

use this file, press 

B)~ B]letRI. 
The program will display a sketch showing the geometry of the selected Intersection followed by: 

DO YOU WANT TO USE THIS PERMANENT LIBRARY FILE {ID="4X4j? 

Press lrJ ~ ~ I C/R 1. The program wiN display: 

DO YOU WANT TO COPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY? 

Press [EI [§] I C/R 1. The program will display: 

INPUT DATA FOR GEOMETRY AND DRIVER-VEHICLE PROCESSORS ARE NOW ON "GDV4X4" 

This indicates to the user that the required geometry and driver-vehicle input data have been stored on 

the indicated file. NOTE: The file-naming convention depends on the computer being used; therefore, 

the file name might be somewhat different than shown. No matter what computer is used, the name of 

each file in the permanent library will contain "GDV", followed by the 3-character identification, ID, that is in 

the permanent library file. 

If GEOPRO and/or DVPRO have already been run using file "GDV4X4", their output may already 

be saved. If so, this will be reported here by an appropriate message. The program will display: 

TEXAS MODEL GEOMETRY AND DRIVER-VEHICLE DATA HAVE BEEN DEFINED. 

This message Indicates that the data-entry program GDVDAT A has ended. 

Five more examples are presented in Appendix B. These examples show the flow of the data-entry 

process and illustrate various features of GDVDATA. 

Keying In Data Fields Requested by Prompts 

The data-entry program GDVDAT A provides the user with prompts for entering data into a series of 

data fields which are later encoded automatically by the program into a group of data lines that are needed 
' by the geometry and driver-vehicle processors of the TEXAS Model. The prompt-requested data are 

entered sequentially in a free-field format through the keyboard. During keyboard data entry, all data fields 

must be separated by commas. 
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If data for a prorfl)t-requested field are not specified by the user, values will be set automatijlly ty 
the program to the appropriate default value. Also, keying in an empty field (i.e., pressing [] • ) 

causes the field to be set to the default value. Keying in a blank field (i.e., pressing,~, ) will cause 

the field to be left blank. For example, pressing 

will set Field 1 to the default value (the first comma denotes the .f1Dd. of the first field), set Field 2 to 80, 

leave Field 3 blank, set Field 4 to the default value, set Field 5 to 3, and set Field 6 to 2. All other fields (if 

any) requested by the prompt will be set to the respective default values. 

One of three formats is used for entering prompt-requested data into each field. Specifications for 

these field formats are described below. 

(1) AX - The letter A designates the type of field as alphanumeric. Data entered into this type of 
field can include any conventional alphanumeric character (i.e., A-Z and 0-9) and any other 
character that is defined in the character set of the host computer. The number which appears 
at location X gives the maximum number of characters which can be accommodated in the 
alphanumeric data field. After data entry and pressing IctAl , the data will be left-justified and 
any blank spaces will be filled automatically. 

(2) IX - The letter I designates the type of field as integer. Only integer values (i.e., 0-9) can be 
used. A minus sign may precede the integers to indicate negative numbers. It is not necessary 
to enter + signs. The number which appears at location X in this format gives the maximum 
number of characters, including signs which may be used in the data field. The entered data 
will be right-justified after pressing I CIA I . If more than X characters are entered, only the 
rightmost of those entered will be used. 

(3) FX.Y - The letter F designates the type of field as floating point, thereby indicating that entered 
data can include Integers (i.e., 0-9) and an optional decimal point. A minus sign may proceed 
the number to designate negative values, but the + sign need not be entered. The number 
which appears at location X in the prompt shows the maximum number of characters, including 
the decimal point and the minus sign, which can be used in the field, and the number which 
appears at location Y gives the number of characters which will be used to the right of the 
decimal point after rounding. The rounded data will be entered and right-justified automatically 
after pressing I CIA I . 

Figure A-5 shows an example of the information which will be displayed as the program prompts the 

user to enter INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA. This prompt is 

displayed as part of the sequence of building a file by keying in data. Items (j) through ® will be 

displayed, then the program will wait for the user response, (!). By pressing the sequence of keys shown 

at (!). followed by pressing I CIA I the user will specify an ERLANG headway frequency distribution, an 

hourly volume of inbound vehicles of 400 vph, an ERLANG distribution parameter of 3, a mean speed of 

29.0 mph, an 85-percentile speed of 34.3 mph and a standard mix of vehicle classes in the inbound traffic. 
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(Z) INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA: 
FC1l - NAME FOR INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION: 

"CONSTAN°, •ERLANG 0
, "GA•A•, 0 LOGNRML", HN~XP","SNEGEXP" oR "UNIFORM" 

MAY BE ABBREVIATED TO THE FIRST CHARACTER. m -:-:@ 
FC2J 
FC3J 

- TOTAL HOURLY VOLUME ON LEG, VPH. <0 TO 4000> [200 PER INBOUND LANEJ 
PARAMETER FOR HEADWAY FREQUENCY DISTRIBUTION: 

CONSTANT - NONE. 
ERLANG - INTEGER VALUE CROUNDEDl FOR MEAN••2/VARIANCE.<GREATER THAN 1> 
GA-A - MEAN•*2/VARIANCE. <GREATER THAN 1> 
LOGNORMAL - STANDARD DEVIATION. 
NEGATIVE EXPONENTIAL - NONE. 
SHIFTED NEGATIVE EXPONENTIAL - MINIMUM HEADWAY IN SECONDS. <LESS THAN 

OR EQUAL MEAN HEADWAY> 
UNIFORM - STANDARD DEVIATION 

Ft4l,FC5l- MEAN,85 PERCENTILE SPEED OF ENTERING VEHICLES, MPH.<10 TO 80>£29,311 
FC6l - TRAFFIC MIX DATA TO FOLLOW? <"YES" OR "N0 11 > ["NO"J 
FC7J -SEED FOR RANDOM NUMBERS CO FOR AUTO. SELECTION). <0 TO 99999> £01 
EDIT EXAMPLE: 0 H4J=2&,32• CHANGES FIELD 4 TO •28.0" AND FIELD 5 TO "32.0" 
KEVIN •HELP• FOR ADDITIONAL ASSISTANCE 

~KEVIN INBOUND HEADWAY FREQUENCY DISTRIBUTION DATA FOR LEG 1 ~ 
1 TO 7 FIELDS, SEPARATED BV COMMAS. DATA FORMAT: (A7,15,F6.2,F5. 1,F5. 1,A3,15) 

IERLANG,400,3,29,34.28 l'\1) 
INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA: 

~ DATA FIELDS: 
FIELD NUMBERS: 

ERLANG 400 3.00 29.0 34.3 NO 0 
\ .. 1../ \.2./ \..3./ \.4./ \ .5./ \6/ \.7.1-@ 

NOTES: 

(}) Data to be entered. 

(3) Date field numbers and descriptions for each field. 

@ Expected range for data is shown in <angle brackets>. 

~ Default values are shown in [square brackets]. 

(§) Prompt requesting user to keyin data. 

@ Speciffcations for data field formats. 

Figure A-5. Example of prompts and keying in requested data. 

(continued) 



NOTES: 

User keyin. To make the~in, press the keys that correspond to 
each character in the ~ , from left to right. End the keyin 
by pressing (£ZBJ • 
Data fields as automatical~encoded according to format specifications 
@. From the user keyin \!.) , "ERL/\NG" was left justified into field 
1 per spec. A7, "400" was ri~ht justified into field 2 per spec. IS, 
"3" was placed into field 3 with 2 digits to the right of the decimal 
point per spec. F6. 2, "29" was placed in field 4 with 1 digit to the 
right of the decimal point per spec. FSl, ''34.28~~" was rounded to have 
1 digit to the right of the decimal point and placed in fild 5 per 
spec. FS.l and the default of "NO" was left iustified into field 6 
per spec. A3 and the default of "0" for field 7 per spec. 15. 

Data field numbers with field delimiters. For example: '\ .... 1. J" 
shows that the size of field 1 is 7 characters, per spec. A7. 

Figure A-5. Continued. 
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Figure A-6 shows a description of the data fields that are contained in each of the data lines 

required to complete a data file. This information Is included In the prompts as needed. Keying in 

will permit the user to redisplay the information at any time. 

Keying In Data Specifications 

In lieu of using data In a library file for intersection geometry, the user may enter the required data 

via the keyboard. To relieve the user of pari of the tedious and repetitions task of keying in every data item 

that is required for defining the geometry of each leg and lane, the data-entry program allows the user to 

describe a desired leg or lane arrangement simply by specifying the values for only those data items which 

are different from the built-in configuration. A prompt In the program will request LEG SPECS and display 

the format for the number of inbound lanes, the number of outbound lanes, the existence of an exclusive 

left-tum lane, the length of the exclusive left-tum lane, the leg angle, and the leg centerline offset. 

Keying in 

will bring up a description of the items on the display. Only the number of inbound lanes and the number 

of outbound lanes must be Included In the specification. Each of the other four items Is optional, as the 

program will set them to a default value if not included. By placing data from the specification in the 

appropriate data fields and using default values for all other fields, data lines that describe the geometry of 

a leg and the associated lanes are completed by GDVDATA. These data lines will then be displayed for 

the user to review and, if desired, revise. 

When prompted to enter leg or lane specifications, the user may choose to enter Individual data 

fields instead of the specifications. This can be indicated to the program by pressing 

followed by data fields as described previously, e.g. pressing 

will describe a leg with a leg angle of 270, 3 inbound lanes, 2 outbound lanes, and default values for all 

other fields in the leg-geometry data line. The data line will then be displayed for the user to review and 

possibly revise. 
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TITLE TEXT CUP TO 79 ALPHANUMERIC CHARACTERS> 

PARAMETER-OPTION DATA: 
FC1) - TOTAL NUMBER OF LEGS. <3 TO 6> [41 
FC2l - TOTAL CSTARTUP + SIMULATION> TIME IN MINUTES. <12 TO 70> !201 
F£3) -MINIMUM HEADWAY IN SECONDS. <1 .0 TO 3.0> [1.01 
FC4l -NUMBER OF VEHICLE CLASSES. <12> £121 
FC5l - NUMBER OF DRIVER CLASSES. <3> £31 
FC6l -PERCENT OF LEFT TURNING VEHICLES TO ENTER IN MEDIAN LANE.<50 TO 100>£801 
FC7l - PERCENT OF RIGHT TURNING VEHICLES TO ENTER IN CURB LANE <50 TO 100>[801 

CURB RETURN RADII: 
EACH FIELD - CURB RETURN RADIUS BETWEEN OUTERMOST INBOUND LANE AND THE ADJACENT 

(COUNTERCLOCKWISE> LEG. <INTEGER, 0 TO 200> £201 

LEG GEOMETRY DATA: 
FC1l - LEG NUMBER. WILL BE RESET TO THE NUMBER OF THE LEG BEING PROCESSED. 
FC2) - LEG ANGLE. POSITIVE IS CLOCKWISE FROM NORTH = 0 CZEROl DEGREES 

<0 TO 359, IN INCREASING ORDER> !EQUAL ANGLESl 
F£3) - LENGTH OF INBOUND LANES. <600 TO 1000> £8001 
FC4l - LENGTH OF OUTBOUND LANES. £2501 (SUGGEST 250 FOR LOW TRAFFIC VOLUME, 

400 FOR HIGH VOLUME. FOR EMISSIONS, MUST BE SAME AS INBOUND LANE LENGTH) 
FC5l -NUMBER OF INBOUND LANES. <0 TO 6> £21 
FC6l - NUMBER OF OUTBOUND LANES. <0 TO 6> [21 
FC7l -SPEED LIMIT ON INBOUND LANES IN MPH. <10 TO 80> £301 
FC8l - SPEED LIMIT ON OUTBOUND LANES IN MPH. <10 TO 80> £301 
F£9) - LEG CENTERLINE OFFSET FROM INTERSECTION CENTER. POSITIVE IS TO THE RIGHT 

WHEN FACING IN DIRECTION OF INBOUND TRAFFIC. <-200 TO 200> 101 
FC10l - ME~IAN WIDTH, WILL BE CENTERED ON INT. CL. <0 TO 100> £01 
FC11l -LIMITING ANGLE FOR STRAIGHT MOVEMENT. <0 TO 45 DEGREES> [201 
FC12l - LIMITING ANGLE FOR U-TURN. <0 TO 45 DEGREES> £101 

LANE DATA: 
FC1l- WIDTH OF LANE. <8 TO 15> (121 
FC2l- MOVEMENT CODE. ANY OF"U"CU-TURNl,"L"(LEFTl,"S''(STRAIGHTl AND "R"(RIGHTl. 
FC3l -LENGTH OF USABLE LANE FROM LANE TERMINAL. lO, FOR OPEN LANEl 
F£4) - LENGTH OF USABLE LANE FROM OUTER END. £0, FOR OPEN LANE! 
FC5l -OFFSET OF LANE TERMINAL. POS. IS TOWARD INTERSECTION. <-200 TO 100> £01 
F(6l - PERCENT OF INBOUND TRAFFIC TO ENTER IN THIS LANE. 

cO TO tOO, SUM FOR LEG= 100, 0 FOR lANE NOT USABLF Al OUTER END• 

'(continued) 
Figure A-6. Description of data fields as displayed in prompts by GDVDATA. 
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INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA: 
FC1l -NAME FOR INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION: 

11 CONSTAN", •ERlANG", "GAMMA", ,.LOGNRML,., "NEGEXP","SNEGEXP" OR "UNIFORM" 
MAY BE ABBREVIATED TO THE FIRST CHARACTER. 

FC2) - TOTAL HOURLY VOLUME ON LEG, VPH. <0 TO 4000> £200 PER INBOUND LANE) 
F(3) - PARAMETER FOR HEADWAY FREQUENCY DISTRIBUTION: 

CONSTANT - NONE. 
ERLANG- INTEGER VALUE CROUNDED) FOR MEAN**2/VARIANCE.<GREATER THAN 1> 
GAMMA - MEAN**2/VARIANCE. <GREATER THAN 1> 
LOGNORMAL - STANDARD DEVIATION. 
NEGATIVE EXPONENTIAL - NONE. 
SHIFTED NEGATIVE EXPONENTIAL - MINIMUM HEADWAY IN SECONDS. <LESS THAN 

OR EQUAl MEAN HEADWAY> 
UNIFORM - STANDARD DEVIATION 

FC4),F(5)- MEAN,85 PERCENTILE SPEED OF ENTERING VEHICLES, MPH.<10 TO 80>(29,31) 
FC6) - TRAFFIC MIX DATA TO FOLLOW ? <nYES" OR "NO"> ["NO"J 
FC7) - SEED FOR RANDOM NUMBERS CO FOR AUTO. SELECTION). <0 TO 99999> lOJ 

MIX CPERCENTAGES) OF VEHIClE ClASSES IN INBOUND TRAFFIC: 
EACH FIELD - PERCENT OF INBOUND VEHICLES IN THE SPECIFIED CBY FIELD NUMBER> 

VEHICLE CLASS. <0 TO 100 AND SUM : 100> 

OUTBOUND TRAFFIC DESTINATION DATA: 
EACH FIELD - PERCENT OF VEHICLES FROM THE LEG UNDER CONSIDERATION WITH A 

DESTINATION ON THE SPECIFIED LEG. FIELD NUMBERS AND DESTINATION 
LEG NUMBERS ARE THE SAME. <0 TO 100 AND SUM : 100> 

Figure A-6. Continued. 
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After the leg data have been accepted by the user, the program will prompt for the appropriate 

number of lane specifications. H the user chooses to enter lane data fields instead of lane specifications, 

the "DATA-...• " keyin may be used. As usual, the data will be displayed for the user to review and possibly 

revise. 

The form of the .leg and lane specifications is shown in Figure A-8. Similar information will be 

displayed if the user presses 

in response to a prompt to enter a lane or leg specification. 

Diamond Interchange Specifications 

When describing a diamond interchange, the user will be prompted for specifications of the 

intemallanes connecting the two intersections (See Figure A-1 (d)) in addition to the external legs. The 

display which will be provided is illustrated in Figure A-7. As noted earlier, the user is assumed to have a 

sketch of the interchange oriented with the internal lanes on a 90 - 270 degree or east-west direction. 

Referring to this sketch, the user enters the number of internal lanes which permit traffic to move toward 

the right intersection, the number permitting movement toward the left intersection and the distance 
• 

between the centers of the two intersections. 

The "Similar-To" leg specification shown in Figure A-7 can be very helpful to users describing a 

diamond interchange. After describing any of the external legs of an interchange, that specification can 

be essentially reflected for a diagonally opposite leg using this statement. For example, legs 1 and 4 

(Figure A-1 (d)) might be exactly alike except for orientation. Instead of providing a complete specification 

for leg 4 after describing leg 1, the "Similar To" statement could be used to replicate leg 1 as leg 4 with 

only a change in the leg angle or orientation. 

Editing Data Fields 

Data that have been entered as part of a file may be edited by entering an edit request in response 

to a prompt. This prompt will be displayed in two different ways. First, when the user is keying in data for a 

new file, the prompt will be displayed after each data line has been entered. This will permit the user to 

immediately review and, if desired, revise the data. Second, when the user is revising data from an 

existing file, each line of data will be displayed in the same sequence in which it was originally entered, 

and the user will be prompted to either edit the data or accept it unchanged. 

There are four distinct forms of edit requests: 1) the text-edit request, 2) the data-field edit request, 

3) the lane-data edit request, and 4) the field column data edit request. The text-edit request is useful for 

editing title text and permits substitution, deletion, and insertion of characters in the title. The lane-data 

edit request and the field column data edit requests allow editing of lane data-fields. The data-field edit 

request permits editing of data in all other types of data lines. 



LEG SPECIFICATION: ln*11a(Llb110clCfangJf,offJ)J 
ITEMS BETWEEN BRACKETS ("1 ... 1") ARE OPTIONAL AND MAY BE OMITTED. 
SEPARATE MULTIPLE SPECIFICATIONS WITH A COMMA. 
SUBSTITUTE NUMERIC VALUES FOR LOWERCASE ITEMS, AS DESCRIBED BELOW. 

n - DUPLICATION FACTOR, USE FOR n ADJACENT IDENTICAL LEGS. 
1 - THE NUMBER OF INBOUND LANES. <0 TO 6) (21 
L - SPECIFIES THAT INBOUND LANE 1 IS AN EXCLUSIVE LEFT TURN LANE. 
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b - LENGTH OF LEFT TURN LANE, USE ONLY IF LEFT TURN LANE IS SHORTER THAN LEG. 
c - THE NUMBER OF OUTBOUND LANES. <0 TO 6) l2J 
ang - LEG ANGLE, USE ONLY IF ANGLES BETWEEN LEGS ARE NOT EOUAL.<O TO 359> 

ang IS POSITIVE CLOCKWISE FROM NORTH = 0. 
off -LEG CENTERLINE OFFSET, USE IF CL DOESN'T PASS THROUGH INTERSECTION CNTR. 

off IS POSITIVE TO RIGHT WHEN FACING IN THE DIRECTION OF INBOUND TRAFFIC. 
EXAMPLES: 

"1302" - LEG WITH 3 INBOUND AND 2 OUTBOUND LANES,DEFAULTS FOR ALL OTHER DATA 
1'13L9502" -AS ABOVE, EXCEPT LANE 1 IS EXCLUSIVE LEFT TURN LANE, LENGTH : 95 
''1203(85,6)" -LEG WITH 2 INBOUND AND 3 OUTBOUND LANES, LEG ANGLE= 86, 

LEG CENTERLINE OFFSET : 6 AND DEFAULTS FOR All OTHER DATA 
"4*1302 11 

- 4 SEQUENTIAL LEGS, EACH AS IN FIRST EXAMPLE 

LANE SPECIFICATION: ln*llwJ(alfbJ 
ITEMS BETWEEN BRACKETS C"( ... J") ARE OPTIONAL AND MAY BE OMITTED. 
SEPARATE MULTIPLE SPECIFICATIONS WITH COMMAS. 
SUBSTITUTE NUMERIC VALUES OR CHARACTERS FOR LOWERCASE ITEMS,DESCRIBED BELOW. 

n - DUPLICATION FACTOR, USE FOR n SEQUENTIAL IDENTICAL LANES. 
w- LANE WIDTH. [121 
I- ONE OF "U", 11 l,, "R" OR 11

-
11

• 

"U" - U-TURNS ARE ALLOWED FROM/TO THIS LANE. 
"L" - INDICATES AN EXCLUSIVE LEFT TURN LANE. 
11 R11 

- INDICATES AN EXCLUSIVE RIGHT TURN LANE. 
"-" - USE TO SEPARATE w and b WHEN "U", "L" OR "R" ISN'T APPLICABLE. 

b - LANE LENGTH, USE ONLY IF LANE IS SHORTER THAN LEG. 
(TRAFFIC CAN'T ENTER ON A SHORTER lANEl 

EXAMPLES: 
"10" - LANE WITH A WIDTH OF 10 AND DEFAULTS FOR ALL OTHER DATA 
"3*10 11 - THREE LANES, AS ABOVE 
11 9L120" - A 9 FOOT WIDE EXCLUSIVE LEFT TURN LANE WITH USEABLE LENGTH OF 120 

Figure A-7. Leg and lane specifications. 



INTERNAL LANES SPECIFICATION: IR{a}IL{b}((dist)} 
ITEMS BETWEEN BRACKETS ( 11 ( ••• } 11 ) ARE OPTIONAL AND MAY BE OMITTED. 
SEPARATE MULTIPLE SPECIFICATIONS WITH A COMMA. 
SUBSTITUTE NUMERIC VALUES FOR LOWERCASE ITEMS, AS DESCRIBED BELOW. 

a - THE NUMBER OF LANES INBOUND TO CENTER R. <O TO 6> [2] 
b - THE NUMBER OF LANES INBOUND TO CENTER L. <O TO 6> [2] 
dist - DISTANCE BETWEEN IN RSECTION CENTERS <100 TO 1000> [300] 
EXAt-1PLES: 

11 IR3IL2 11 - 3 LANES INBOUND TO CENTER R, 2 TO CENTER L & DEFAULTS FOROTHER 
11 IR2IL3(500) 11 - 2 LANES INBOUND TO CENTER R, 3 LANES INBOUND TO CENTER L, 

A DISTANCE BETWEEN INTERSECTION CENTER R AND INTERSECTION 
CENTER L OF 500 AND DEFAULTS FOR ALL OTHER DATA 

Internal Lane Specification 

SIMILAR-TO LEG SPECIFICATION: (n*)ST{a}((ang)} 
ITEMS BETWEEN BRAC~<ETS ( '1 

(,,.} 
11

) ARE OPTIONAL AND MAY BE OMITTED. 
SEPARATE MULTIPLE SPECIFICATIONS WITH A COMMA. 
SUBSTITUTE NUMERIC VALUES FOR LOWERCASE ITEMS, AS DESCRIBED BELOW. 

n - DUPLICATION FACTOR, USE FOR n IDENTICAL REFERENCES. 
a - LEG FOR THIS LEG TO BE SIMILAR TO. [DIAGONALLY OPPOSITE LEG) 
ang - LEG ANGLE. [REFERENCE LEG ANGLE + 180] <O TO 359> 
E XAMF· L E S: 

11 ST 11 
- LEG \A/It_L BE SIMILAR TO THE DIAGONALLY OPPOSITE LEG, WITH LEG ANGLE 

AO,.JUSTED. 
11 ST1 11 

-- LEG WILL BE SIMILAR TO LEG 1, WITH LEG ANGLE AD.JUSTED. 
11 ST1(190) · LEG WILL BE SIMILAR TO LEG 1, BUT WITH LEG ANGLE= 190. 

Similar-to Leg Specification 

Figure A-7. Continued. 
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(A) ... 



TEXT EDIT REQUEST: T(i(,(jJ(,kJJ):text 
ITEMS BETWEEN BRACKETS C"( ... J") ARE OPTIONAL AND MAY BE OMITTED. 

-COLUMN NUMBER OF THE FIRST CHARACTER TO BE REPLACED. 111 
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- COLUMN NUMBER OF THE LAST CHARACTER TO BE REPLACED. MUST BE EQUAL TO OR 
GREATER THAN I. liJ. 

k - NUMBER OF CHARACTERS OF text TO SUBSTITUTE FOR THE TEXT CURRENTLY IN 
COLUMNS i THROUGH j. lTHE NUMBER OF CHARACTERS IN textJ 

text -TEXT TO SUBSTITUTE FOR THE TEXT CURRENTLY IN COLUMNS i THROUGH j. 
"TC3l" EDITS "ABCDE" TO "ABDE" "TC3,4l=X" EDITS "ABCDE" TO "ABXE" 
"TC3,4l" EDITS "ABCDE" TO "ABE" "TC3,4,2l=X" EDITS "ABCDE" TO "ABX E" 
"TC3l=X" EDITS "ABCDE" TO "ABXDE" "TC2,3l=XYZ" EDITS "ABCDE" TO "AXYZDE" 
"TC3l=XY" EDITS "ABCDE" TO "ABXYDE" 

DATA FIELD EDIT REQUEST: FlCilJ=In*lfi(, ... J 
ITEMS BETWEEN BRACKETS C"( ... J"l ARE OPTIONAL AND MAY BE OMITED. 

i -THE NUMBER OF THE FIRST FIELD TO BE EDITED.<INTEGER, 1 TO NO. OF FIELDS>I1J 
n - DUPLICATION FACTOR. USE FOR n SEQUENTIAL IDENTICAL FIELDS. 
fi -DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED. 

ADDITIONAL REPLACEMENT DATA FIELDS MAY FOllOW, SEPARATED BY COMMAS. 
USE MULTIPLE COMMAS TO SKIP FIELDS, FOR EXAMPLE: "FC2):6,,,4" Will CHANGE 
FIELD 2 TO "6" AND FIELD 5 TO "4" AND LEAVE All OTHER FIELDS UNCHANGED. 

LANE DATA FIELD EDIT REQUEST: l(i(,jJ): fjl,fj+1, ... J 
ITEMS BETWEEN BRACKETS("( ... )") ARE OPTIONAl AND MAY BE OMITTED. 

I - THE NUMBER OF THE LANE FOR WHICH DATA IS TO BE EDITED. 
j - THE NUMBER OF THE FIRST FIELD TO BE EDITED. MUST BE AN INTEGER FROM 1 TO 

THE NUMBER OF FIELDS. 111 
fj -DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED. 

ADDITIONAl REPlACEMENT DATA FIELDS MAY FOLLOW fj, SEPARATED BY COMMAS. 
USE MULTIPLE COMMAS TO SKIP FIELDS, FOR EXAMPLE: "LC3,2l=ULS,, ,20" Will 
CHANGE CFOR lANE 3) FIELD 2 TO "UlS" AND FIELD 5 TO "20" AND LEAVE All 
OTHER FIELDS UNCHANGED. 

SPECIFIC DATA EDIT REQUEST: sp(CilJ=spil,spi+t, ... J 
ITEMS BETWEEN BRACKETS C"f ... J") ARE OPTIONAL AND MAY BE OMITTED. 

sp- ONE OF "WIDTH", '"MOVE" C"MVMT"L "OFFSET" ("OFF'') OR "PERCENT" C"PER"l, 
USED TO EDIT LANE WIDTHS CFIELD 1), MOVEMENT CODESCFIELD 2>, LANE TERMINAL 
OFFSETS (fiELD 5) AND PERCENT OF ENTERING TRAFFIC IN LANES CFIELD 6). 

i -LANE NUMBER OF THE FIRST SPECIFIC DATA FIELD TO BE EDITED. £11 
spi - DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED. 
EXAMPLES: "MOVE=ULS" CHANGES THE MOVEMENT CODE FOR LANE 1 CINBOUND 1) TO "ULS". 
"WIDTHC2)=10,2*9" CHANGES THE LANE WIDTH FOR LANE 2 TO "10" AND CHANGES WIDTHS 
FOR lANES 3 AND 4 TO "9". 

Figure A-8. Four fonns of data edit requests. 



FC 
FIELD COLUMN DATA EDIT REQUEST: FC{((i}(,j})}:fj(,fj+1, ..• } 

ITEMS BETWEEN BRAC.KETS ( 11 ( ••• } 11 ) ARE OPTIONAL AND MAY BE OMITTED. 
i -THE NUMBER OF THE FIELD FOR WHICH DATA IS TO BE EDITED. [1] 
j - THE NUMBER OF THE FIRST LANE TO BE EDITED. MUST BE AN INTEGER FROM 1 TO 

THE NUMBER OF LANES. [1] 
fj - DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST LANE TO BE EDITED. 

ADDITIONAL REPLACEMENT DATA ITEMS MAY FOLLOW fj, SEPARATED BY COMMAS. 
USE MULTIPLE COMMAS TO SKIP LANES, FOR EXAMPLE: 11 FC(6,2)=20,,25 11 WILL 
CHANGE (FOR FIELD 6) LANE 2 TO 11 20 11 AND LANE 5 TO 11 25 11 AND LEAVE ALL 
OTHER DATA UNCHANGED. 

Figure A-8. Continued. 

> 
~ 
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Figure A-8 shows the form of each of the four edit requests. Similar information will be displayed 

in response to an entry of 

whenever a data line is displayed for user review and revision. This displayed Information will aid the user 

in entering edit requests. 

CONCEPTS AND USE OF THE DATA-ENTRY PROGRAM SIMDATA 

The simulation processor, SIMPRO, in the TEXAS Model utilizes the output from two pre-simulation 

data processors, GEOPRO and DVPRO, to define the geometric features of the intersection and the 

operational characteristics of each simulated driver-vehicle unit respectively. In the Version 3.0 of the 

TEXAS Model, the user communicates with the model concerning these parameters via the data-entry 

program called GDVDATA as described in the previous sections of this report. Another data-entry 

program, SIMDATA, is also provided to aid the user in defining the additional simulation and traffic-control 

parameters that are needed by SIMPRO. A series of prompt and instructions are utilized in SIMDATA, as 

in GDVDATA, to guide the user through this remaining part of the data-entry process. 

SIMULATION PARAMETERS 

The prompts issued by SIMDATA follow closely the order in which they would be coded in an 

original SIMPRO input "deck", or card image file. The first items requested by SIMDATA are basic 

simulation parameters: the length of start-up and simulation time, the time increment or "DT" for the 

simulation, output listing options, and parameters for car following, conflict checking, queuing, and delay 

statistics. These items are described in detail below. 

Start-Up and Simulation Time 

Prior to data entry with SIMDATA, GDVDATA will have been used to specify a total time for the 

TEXAS Model run. This time is further divided into start-up time and simulation time in SIMDATA. 

The start-up time is used to allow the model to achieve steady-state conditions before traffic 

statistics are taken from the model. A time of 5 minutes is suggested, and this is the default value supplied 

by the program. 

To speed data entry, the simulation time will be automatically calculated by SIMDATA as the length 

of run time entered in GDVDATA minus the start-up time. For example, if a 30-minute run is specified in 

GDVDATA, a 5 minute start-up time is entered in SIMDATA, a simulation-time value of 25 minutes will be 

supplied to SIMPRO by SIMDATA. 
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The run time specified to GDVDATA Is used by the driver-vehicle preprocessor, DVPRO to 

generate a list of simulated driver-vehicle units and their headways. These driver-vehicle units and 

headways are supplied to SIMPRO for both start-up and actual simulation. Thus, if the start-up time 

specHied Is 5 minutes, and the simulation time specified is 15 minutes, the list of driver-vehicle units and 

headways supplied by DVPRO must be at least 20 minutes long. SIMDATA ensures that the start-up and 

simulation times entered are compatible with the run time specHied in GDVDATA. 

Time Increment "DT'' tor the Simulation Process 

The time increment for simulation, "DT', Is the time step interval used in updating the status of each 

driver-vehicle unit in the simulation process. Although the default value of this parameter in SIMDATA is 

0.5 second, an increment of 1.0 second will normally provide sufficient resolution for most signalized 

intersection studies. The longer time increment means that fewer calculations are required and that actual 

computation time needed for the simulation will be reduced. 

Output Listing Options 

The user can specify printing of statistical summaries of each inbound approach flow and individual 

turning movement, or can request output in an abbreviated, summary format. In addition, data files of 

individual vehicle information can be generated for further processing by the emissions analysis program, 

EM PRO, or for graphics display on an IBM-PC. 

These options can be selected by keying in "YES" or "NO" for the desired approach or turning

movement statistical summaries, and for abbreviated summary output format and the emissions 

analysis/display tape. Default values set in SIMDATA are "YES" for the statistical summaries and "NO" for 

the abbreviated output and emissions tape. 

Parameters for Car Following 

Parameters for the car-following model used in the TEXAS Model can be modHied by the user by 

changing the default values of lambda = 2.800, alpha= 4000, and mu = 0.800 which are supplied 

automatically by SIMDATA. The user Is referred to Reference 1 for detailed discussion of the applicatiOn 

of these parameters. 

Conflict Checking 

Lead and lag zones for the conflict checking procedure used by the TEXAS Model can be entered 

by the user via SIMDATA. Default values of 1.3 seconds lead and .5 seconds lag are provided by 

SIMDATA. The user is referred to Reference 1 for a detailed discussion of the application of these 

parameters. 

Queueing 

This parameter directs the TEXAS Model to assume that a vehicle is in a queue when it is closer 

than a given distance to the vehicle ahead or to the stop line and traveling less than 2 mph. The vehicle 

ahead must also be in a queue. A default value of 30 feet is supplied by SIMDATA for the given distance. 

Special Delay Statistics 
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Special delay statistics for vehicles operating below a given speed can be collected and 

summarized separately in the output from the TEXAS Model. This parameter specifies the speed below 

which these special statistics are collected. The default value in SIMDATA Is 10 miles per hour. 

INTERSECTION AND LANE-CONTROL DATA 

Intersection control data can be entered into SIMDATA for one of three dHferent types of traffic 

control: 

(1) Uncontrolled approaches. 

(2) Stop or yield-controlled approaches. 

(3) Signal-controlled approaches 

Non-Signalized Control 

In the TEXAS Model, it is possible to specify four different types of intersection control for 

unsignalized intersections. These types are: 

(1) uncontrolled, 

(2) yield, 

(3) stop, less than aU-way, and 

(4) stop, all-way. 

In addition, with each of these types of intersection control, it is possible to specHy the type of traffic 

control for each lane of each approach. These choices are termed "lane control" In SIMDATA, and are 

allowable for various types of Intersection control according to Table A-4. 

It can be seen that the variety of lane-control specifications that are available makes it possible to 

describe situations in which dHferent types of lane-control exist on a single approach. For example, at an 

intersection where a separate right-tum lane is provided, "stop" control can be specified for the main traffic 

lanes, and "yield" control can be specified for the right-tum lane. 

Signalized Control 

Signalized control of an intersection is specified in much the same way as non-signalized control, 

with the type of "intersection control" entered for the whole intersection, and "lane control" entered for 

each lane of each approach. The possible types of control for a signalized intersection are: 

(1) "Pretimed signal", 

(2) "Semi-actual signal", 

(3) "Full-actuated signal", and 

(4) "Texas Diamonct" for actuated diamond interchanges. 

For all these intersection control types, it is possible to specify lane control of any of the following 

types for each individual lane: 

(1) "Blocked" (specified in GDVDATA entry), 
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TABLE A-4. LANE-CONTROL OPTIONS 

For Type of Tbe FoUowing Lane 
Intersection Control Controls May Be Specified 

Uncontrolled Blocked* or Uncontrolled 

Yield Blocked*, Uncontrolled, or Yield 

Less than Blocked*, Uncontrolled, Yield, or Stop 
All-way Stop 

Blocked*, Yield, or Stop 
All-way Stop 

*"Blocked" lane control is specified in the entry process for 
GDVDATA and cannot be changed with SIMDATA. 
If "blocked" lane control has been previously specified with 
GDVDATA, SIMDATA will automatically provide "blocked" 
lane control in the proper lanes. 



(2) "Yield", 

(3) "Signal without left or right-tum-on-red", 

(4) "Signal with left-tum-on-red", and 

(5) "Signal with right-tum-on-red". 
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As with the non-signalized case of an approach with a right-tum lane mentioned in the previous 

section , it is possible to specify a yield-controlled right-tum lane on a signalized approach. If the intention 

is to install yield control on a right-tum lane, the "yield" lane-control specification automatically supersedes 

a "right-tum-on-red" specification. In either case, entry of a "yield" or "right-tum-on-red" control should be 

made only on the extreme right-hand-lane of an approach (or in the far left lane of a one-way approach). 

The specification of lane control should not be confused with the type of signal indication that is 

visible to each lane. The lane-control specification simply shows whether a sign or traffic signal controls 

movement on that lane, and whether turns on red are allowed. The actual signal indications that will be 

presented to each lane are entered in the section of SIMDATA called "Green Interval Sequence Data". 

SIGNAL PHASING 

In addition to the type of lane control, the signal phasing and associated signal Indications must be 

specified through SIMDATA. The type of Intersection control is established via the keyin of the 

intersection-control and lane-control data. SIM DATA then takes the proper action to prompt for data about 

phase sequences, signal indications, timing data, and for actuated signals, detector placement and 

connection. Definitions used in SIMDATA relative to signal phasing are shown in Table A-5. 

Controller and Traffic Phases 

After lane-control data have been entered, SIMDATA prompts for the entry of phase-sequence 

data. Phase-sequence data are entered in the same way for both pretimed and actuated signals at both 

single intersections and diamond interchanges. Simulated controller operation for both pretimed and 

actuated types of single intersection control is based on a "camstack" model that is analogous to the 

operation of a camstack in an electromechanical controller. The simulated controller for diamond 

interchanges is based upon a dual ring, six phase scheme which under actuated operation has full phase 

skipping capability. 

For single intersections controller phases are referred to by letters and consist of combinations of 

concurrent traffic phases. Traffic phases are designated by NEMA standard phase numbers and consist 

of intervals during which specified traffic movements may occur (See Figure A-9a). Timing and detector 

data are input for controller phases, not traffic phases. 

For diamond interchanges, traffic and controller phases are identical, therefore the prompts for 

diamond interchange specifications merely use the term phase and use NEMA numbers for identification 

(See Figure A-9b). The procedure for specifying pretimed signal control for a diamond interchange is the 
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SignaUzatlon 

Signal Indication 

Interval 

Green Interval 

Yellow -Change Interval 

Red- Clearance Interval 

Traffic Phase 

Controller Phase 

TABLE A-5. DEFINITIONS FOR SIGNALIZATION 

Definition 

The presentation of traffic control infonnation by the illumination of a signal lens 
whereby the movement of vehicles in a lane(s) is controlled. 

The part or parts of the signal cycle during which signal indications do not change. 

An interval during which one or more lanes is given a signal indication that permits 
vehicles in the lane(s) to enter the intersection. 

The interval during which a yellow signal indication following each terminated 
green signal indication is displayed. 

The interval before the next green interval and following a yellow-change interval, 
during which red signal indications are displayed to traffic. 

The series of green, yellow-chan~e, and red-clearance intervals in a cycle that 
controls the entry of certain specified traffic movements into the intersection. 
(designated by a number) 

The time during which one or more traffic phase(s) are in effect. (designated by a letter) 
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Figure A-9a. Traffic (NEMA) phases for single intersection. 

Figure A-9b. Phases for diamond intersection. 
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same as that for a single Intersection. However, if actuated control is to be used for a diamond, and has 

been appropriately specified in the Parameter-Option Data, the user is prompted to select one of four 

available phase sequence patterns. These are referred to as "Figure 3", "Figure 4", "Figure 6" or 

"Figure 7" and are illustrated in Figures A-1 0 through A-13. 

When describing signalized control for a single intersection or a diamond under pretimed control, 

SIMDATA first prompts for the desired number of controller phases. This is the number of green intervals 

possible during the signal cycle. The number of phases can vary from 2 to 8. 

Once the number of controller phases for an intersection has been set, it cannot be changed; a 

new SIMDATA data file must be entered from the beginning of the data-entry sequence for SIMDATA. 

For each controller phase, SIMDATA then prompts for which traffic (NEMA) phase(s) should be 

green during that controller phase. In the single intersection mode, up to two traffic phases can be 

assigned to each controller phase, and a given traffic phase can be assigned more than once, to more 

than one controller phase. Once the controller phases have been defined, SIMDATA prompts for timing 

information. 

The TEXAS Model simulates the operation of pretimed and actuated single intersection signals, as 

well as pretimed diamonds in the same manner as a "camstack"-based electromechanical controller. 

However, controller phases can be skipped, and can "clear to" any other controller phase. In addition, 

certain controller phases can be specified as "minor movement" phases, and tied to the clearance of a 

particular parent phase in the manner of an electromechanical minor-movement controller. These features 

allow the TEXAS Model, when desired, to closely model the operation of a modem quad-left controller. 

Simulating a Elght·Phase Controller for a Single Intersection 

To model an eight-phase quad-left controller operating in a "leading left turn" manner on all 

approaches, the set of controller phases entered into SIMDATA would be as follows: 

Controller Phase Traffic (NEMA) Phase 

A 1 andS 

B 1 and 6 

c 5and2 

D 2and6 

E 3and7 

F 3and8 

G 7and4 

H 6and8 



+ 
1 + 6 

-- ____ .,.. _.,... ~-----

: + 
~ 

! : t 
3 + 6 I 

1 + 5 

f.- --.J I 
t I I + 

3 + 5 L_ --- -- f j ---- - _I 

+ + t 
3 + 7 2 + 5 

r + 
I 

+ J I 

I 1 I I 
2 + 7 

+ + 

3 + 7 

~ 
1 + 7 2 + 5 2 + 6 

r + -...+ + J 1 ..... 

+-----

RMt allowed Ill all 

Figure A-10. Phase sequence diagram for "Figure 3" operation. 
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Figure A-11. Phase sequence diagram for "Figure 4" operation. 
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A-47 



A-48 

r--------.------
I I ----
f I I [DJ i --.--' . ..._-6-

1 ~~----
1 3+5 3+5 

I f j f j 
I 
I 
I 
I 
I 
I 
I 

10 r&. 
I~ 
I~ 
I :;, I 

I I_-_:_-_-I _____ _ 

~---------

1 + 6 _.... ..,_ 0 tionA=onoro tionA=off 
and 1 ~ Advanced Green 
Minimum Timer > 0.0 

3 + 6 • _ _ _ OJmo.!l!o ::_off ans!J-§_Adval'!!2!d 
f ..,_ Green Minimum Timer = 0.0 I 

Rest I 

2 + 7 

+ + 

-------, --, 
~ 1+7 

LrFJ -+ 
I 
I 
I 
I 
I 
I 
I 
I 
I 

__ j 

I 
I 
I 

3 + 5 ,_. 

Figure A-13. Phase sequence diagram for "Figure 7" operation. 
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Any controller phase may clear to any other controller phase in any order. However, a priority must 

be set up so that certain controller phases are called in a logical order when more than one controller 

phase has a call active. The TEXAS Model always moves forward in the specified phase sequence, 

skipping phases as appropriate. For example, say the controller is in controller phase D and receives calls 

to controller phase B and then controller phase H. The TEXAS Model will service controller phase H first 

regardless of whether controller phase B or H received the call first. 

SIGNAL TIMING FOR ALL CASES EXCEPT ACTUATED DIAMOND INTERCHANGES 

Pretlmed Signals 

Timing data for pretimed signals can be entered In seconds, or as a percentage of a fixed cycle 

length. When entering data as a percent of cycle length, SIMDATA first prompts for a cycle length in 

seconds, then for percents for each of the green, yellow, and red intervals. SIMDATA checks to see 

whether the entered percents sum to 100. 

Actuated Signals .. Single Intersections 

The timing of actuated signals is prompted for by SIMDATA after the designation of controller 

phases has been completed. SIMDATA prompts for initial, vehicle, yellow-change, and all-red intervals, 

then prompts for the maximum extension allowable for each phase (this is not the NEMA standard 

"maximum" but rather the maximum extension allowed past the initial interval after a call has been 

registered on another controller phase). SIMDATA also prompts for "skip phase switch position", whether 

the phase is a minor movement, and whether the phase is a dual-left followed by two single lefts. 

Green Interval Sequence Data 

Once controller phasing and timing have been established, SIMDATA prompts for "green interval 

sequence data". This information, in the form of a table (see Table A-6), gives the type of signal indication 

that will be presented to each lane for each controller phase. From the green interval sequence data, the 

timing data, and the controller phase assignment data, SIMDATA automatically builds the list of camstack 

card images that define the exact sequence of signal intervals. 

The green interval sequence table lists, for each phase and each lane, which of the following green 

signal indications will be displayed to each lane during that phase: 

(1) "C" - Circular green - all permitted movements may enter the intersection subject to 
appropriate conflict checking. 

(2) "L" - Left green arrow - protected left turn. 

(3) "S"- Straight green arrow- through movements only. 

(4) "R"- Right green arrow- protected right tum. 



TABLE A-6. GREEN INTERVAL SEQUENCING DATA 

GREEN INTERVAL SEQUENCE DATA: 
EACH FIELD -GREEN SIGNAL INDICATION FOR THE CONTROLLER PHASE AND LANE: 
"C" - CIRCULAR GREEN. ALL PERMITTED MOVEMENTS MAY MOVE. 
"L" - LEFT GREEN ARROW, PROTECTED LEFT TURN. 
"S" - STRAIGHT GREEN ARROW. "R" - RIGHT GREEN ARROW. 
***ANY TWO OF THE ABOVE MAY BE USED TOGETHER, EXCEPT "LS" OR "LR". 
"UN" - UNSIGNALIZED, SIGN CONTROL OR BLOCKED LANE, PER LANE CONTROL DATA. 
BLANK - IMPLIED RED. 
*** "LC" IS LANE CONTROL DATA. "MC" IS MOVEMENT CODE FROM GEOMETRY REF. DATA. 

LEG: /----1----\ /---2--\ /----3----\ /---4--\ 
LANE: 1 2 3 4 1 2 3 1 2 3 4 1 2 3 

MC: L LS S SR LS S SR L S S SR L S SR 
LC: SI SI SI RT SI SI RT SI SI SI RT SI SI RT 

P(A): L L L 
(B): L C C C 
(C):L LCC C 
(D): C C C C C C 
(E): C C C C C C 
FLD: \1 \2 \3 \4 \5 \6 \7 \8 \9 10 11 12 13 14 
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Any of the above Indications can appear together, except "LS" and "LA". All other (blank) entries in 

the table can be assumed to be red. SIMDATA automatically assigns unsignalized, sign-controlled, and 

blocked lanes the code "UN". 

SIMDATA automatically prepares major portions of the green interval table by assigning values 

based on the allowable movement codes from GDVDATA and the lane-control data entered previously. 

For example, if the movement code for the center lane of a three-lane approach is specified with a 

movement code of "S" and a lane-control code of "SI", SIMDATA supplies a green interval table entry of 

"C". If indicated by the controller phasing specifications, SIMDATA will supply "L" for each left-tum lane 

with a movement code of "L" and a lane-control code of "L T". Thus, modification of the green interval 

sequence table by the user is necessary only when special signal indications exist. such as green right

tum arrows and overlaps. 

Yellow and all-red change intervals are supplied automatically by SIMDATA. The assignment of 

yellow and all-red phasing is based on change interval specifications in the Texas Manual of Uniform Traffic 

Control Devices. 

Permissive Left· Turn Phases 

Permissive left-turn phases are entered into SIMDATA by editing the green interval sequence data 

in such a manner that a "C" (circular green) signal indication appears to traffic in a left-tum lane (movement 

code = "MC"). 

Overlaps 

Strictly speaking, overlaps are not handled in the TEXAS Model. However, by individually editing 

the green interval sequence data, and adding additional controller phases, operation of certain overlap 

phases can be simulated effectively. 

CONTROLLER PHASE CLEAR-TO DATA 

In a pretimed controller configuration, each controller phase will automatically clear to the next 

controller phase in the sequence; therefore, entry of controller phase clear-to data is unnecessary. In a 

semi-actuated controller, the same rule applies, but the actuated phases can be skipped In the phasing 

sequence. 

In a full-actuated controller, any controller phase can clear to any other controller phase. If full

actuated control has been specified, for each controller phase, SIMDATA will prompt for a list of other 

controller phases that can be cleared to directly from that controller phase. 

The TEXAS Model does not currently model a NEMA standard controller; phases can be skipped, 

but the order of phase sequence must remain constant. The TEXAS Model does not now model the 

operation of other NEMA functions such as hold or force off. 
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DETECTORS FOR ACTUATED SIGNALS 

SIMDATA prompts for the number of vehicle detectors to be utiUzed. Up to 20 detectors can be 

specified; once the number of detectors has been set in SIMDATA, it can be Increased but not 

decreased. In practice, however, detectors can be deleted as described in the section below, "Detector 

Connection". 

For a typical quad-left controller with one detector for each through approach, and one detector for 

each left-turn pocket, eight detectors must be described. For easy reference, it is recommended that 

detectors be numbered accordingly to their corresponding traffic (NEMA) phase numbers. 

Detector Location 

This data item expresses the location, placement, and type of detection (presence or pulse) of 

each detector. The leg number, setback, length of loop, and type (presence/pulse) of detector is 

entered, along with a description of which lanes on the approach are covered by the detector (see Figure 

A-14) for the nomenclature of detector placement used in SIMDATA. 

Detector Connection 

Once detectors have been located on the approaches, the detectors are assigned to call various 

controller phases. More than one detector may be assigned to call a single controller phase. Detectors 

are connected to a controller phase by using "And" or "Or" logic. In addition, including a minus sign("-") in 

front of a detector number will cause a logical "Not" condition. For example, if the detector connection 

data line is filled in to say "OR 1 2" for a particular controller phase, that controller phase will be called when 

a call exists on either detector 1 or 2. likewise, if "AND 6 - 7" is specified, the controller phase will be 

called only when detector 6, and not detector 7 are actuated. A detector may be connected to more than 

one controller phase; but "And" and "Or" connection logic cannot be mixed on input to the same 

controller phase. 

As mentioned in "phase sequences", controller phases cannot be serviced in reverse order. For 

example, assuming each detector to be in pulse mode, if all detectors for phases H, E, D, and A, are 

actuated in that order, calls will be placed to controller phases A, D, E, and H, which will then be executed 

In that order starting with the phases after the phase currently in effect, regardless of the order in which 

calls were received. 

Detectors can be effectively deleted by changing the detector type to "INACTIVE". 

SIGNAL TIMING FOR ACTUATED DIAMOND INTERCHANGES 

Many of the specifications for actuated signal control of diamond interchanges follows the same 

format and terminology as that described in the previous paragraphs. The user is prompted for the basic 

five items of timing data for each phase in the same manner as that for a single intersection. However, the 

Texas Diamond controller operating under one of the four sequence patterns shown in Figures A-10 
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through A-13 requires additional specifications for a some of as many as 12 special controller Intervals. 

These are listed in Figure A-15 with the particular sequence patterns to which they apply. The 

terminology used is taken directly from the Texas Standard Specifications for each of the respective 

sequence patterns. 

Users are also prompted for specifications regarding the state of 12 options which are provided for 

this control type. Descriptions of the user prompts and possible responses are provided In Figure A-16. 

The sequence pattern diagrams of Figures A-1 0 through A-13 provide information regarding the effects 

upon the basic patterns produced by these options. 

The Texas Standard Specifications for these control schemes provide for 10 detectors to be 

located adjacent to a diamond interchange operating under "Figure 3, 4, 6, or 7" control patterns. The 

external leg or internal lanes upon which each detector is installed and the numbering system is fixed by 

the standard specification, and therefore, these are fixed In the simulation. The user is prompted 

however, for the number of lanes covered, location relative to the lane terminal, detector length and mode 

of operation. The user prompt for these data is shown in Figure A-17. 

USING THE DATA-ENTRY PROGRAM SIMDATA 

Use of the data-entry program, SIMDATA, has been designed to provide an easy means for 

entering the simulation and traffic control data that are needed by the TEXAS Model. Prompts and 

instructions in the program guide the user through each required step of data entry. This program 

automatically derives many of the logical connections and sequences for signal control that formerly made 

data entry excessively cumbersome. Entries are quite similar in form to those made with GDVDATA, and 

most are simpler. 
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Figure A-14. Nomenclature for detector placement. 
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TEXAS DIAMOND CONTROLLER SPECIAL INTERVALS: 
F(1) - PHASES 3-5 CLEARANCE GREEN. <0 TO 99> 
F(2) - PHASES 1-7 ADVANCE GREEN. <0 TO 99> 
F(3) - PHASES 2-6 ADVANCE GREEN. <0 TO 99> 
F(4) - PHASE 2 TRANSFER GAP. <0 TO 9.9> 
F(S) - PHASE 7 TRANSFER GAP. <0 TO 9.9> 
F(6) - PHASES 1-6 ADVANCE GREEN MINIMUM. <0 TO 99> 
F(7) - PHASES 1-6 ADVANCE GREEN MAXIMUM. <0 TO 99> 
F(8) - PHASES 2-7 ADVANCE GREEN. <0 TO 99> 
F(9) - PHASES 1-6 ADVANCE GREEN MINIMUM. <0 TO 99> 
F(10) - PHASES 1-6 ADVANCE GREEN MAXIMUM. <0 TO 99> 
F(11) - PHASES 2-7 ADVANCE GREEN. <0 TO 99> 
F(12) - PHASES 3-5 CLEARANCE GREEN. <0 TO 99> 
KEYIN "HELP" FOR ADDITIONAL ASSISTANCE. 

KEYIN TEXAS DIAMOND CONTROLLER SPECIAL INTERVALS. 
1 TO 12 FIELDS, SEPARATED BY COMMAS. 

(FIG 4) 
(FIG 3 & 4) 
(FIG 3 & 4) 

(FIG 4) 
(FIG 4) 
(FIG 6) 
(FIG 6) 
(FIG 6) 
(FIG 7) 
(FIG 7) 
(FIG 7) 
(FIG 3) 

DATA FORMAT:(F4.1,F4.1,F4.1,F3.1,F3.1,F4.1,F4.1,F4.1,F4.1,F4.1,F4.1,F4.1) 

Figure A-15. Screen prompts for Texas Diamond controller special inteiVals. 
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01 
01 



TEXAS DIAMOND CONTROLLER OPTIONS: 
F(1) - ENABLE D3 DURING PHASES 3-7. 
F(2) -ENABLE Dl3 DURING PHASES 3-7. 
F(3) - ENABLE D5 DURING PHASES 2-5 . 
F(4) - ENABLE D13 DURING PHASES 2-5. 
F(5) -TERMINATE LOGIC FOR PHASES 2-7. 
F(6) -TERMINATE LOGIC FOR PHASES 2-7. 
F(7)- FIGURE 6 OPTION A (1-6 TIMING). 
F(S) -FIGURE 6 OPTION B (2-7 TIMING). 
F(9) -FIGURE 6 OPTION C (PHASE 6 SKIPPING). 
F(10) -FIGURE 7 OPTION A (1-6 TIMING). 
F(ll) -FIGURE 7 OPTION B (2-7 TIMING). 
F(l2) -FIGURE 7 OPTION C (PHASE 1 SKIPPING). 
KEYIN "HELP" FOR ADDITIONAL ASSISTANCE. 

KEYIN TEXAS DIAMOND CONTROLLER OPTIONS. 
1 TO 12 FIELDS, SEPARATED BY COMMAS. 
DATA FORMAT:(A3,A3,A3,A3,A3,A3,A3,A3,A3,A3,A3,A3) 

Figure A-16. Texas Diamond controller screen prompts for controller options. 
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FOR DETECTORS: DATA 
F( 1) -
F(2) 
F(3) 
F(4) 
F(5) 
F(6) 

LEG WHERE DETECTOR IS LOCATED. (FOR REFERENCE ONLY) 
FIRST INBOUND LANE COVERED BY DETECTOR. <1 TO NUMBER OF LANES ON LEG> 
NUMBER OF INBOUND LANES COVERED BY DETECTOR. <0 TO LANES ON LEG> 
SPACING BETWEEN DETECTOR AND NOMINAL LANE TERMINAL. <-1000 TO 100> 
DETECTOR LENGTH. <1 TO 100> 
TYPE OF DETECTOR.<"PU 11 (PULSE),"PR" (PRESENCE) OR "IN" (INACTIVE)>[ 11 PR 11

] 

LEG: /IR /2\ /3\ /5\ /6\ /IL 
LANE: 1 2 1 2 1 2 1 2 1 2 1 2 

D ( 1) : 5 1 2 -10 30 PR X X 
( 2) : 6 1 2 -10 30 PR X X 

( 2A) : 6 1 2 -50 10 PR X X 
( 3) : IL 1 1 -10 30 PR X 

(13): IL 2 1 -10 30 PR X 
( 5) : IR 1 1 -10 30 PR X 

(56) : IR 2 1 -10 30 PR X 
( 6) : 2 1 2 -10 30 PR X X 
( 7 ) : 3 1 2 -10 30 PR X X 

( 7 A) : 3 1 2 -50 10 PR X X 
FLO: \1 2 3 \.4./ \5/ \6 

IS DATA FOR DETECTORS OK ? 

Figure A-17. Screen display for detector data input. 
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~ 
FILES IN THE PERMANENT LIBRARY 

Ind~x 

Fi1e JD Descrintion ~ No. 

3x2 Standard 3x2 A.1-3 1 ... 

3x3 Standard 3x3 A.l-6 2 ... 
4x2 Standard 4x2 A.1-9 3 ... 
4x3 Standard 4x3 A.l-12 4 ... 
4x4 Standard 4x4 A.1-15 5 ... 
5x4 Standard 5x4 A.1-18 6 ... 
5x5 Standard 5x5 A.1-21 7 ... 
6x4 Standard 6x4 A.l-24 8 ... 
6x5 Standard 6x5 A.l-27 9 ... 
6x6 Standard 6x6 A.1-30 10 ... 
7x4 Standard 7x4 A.1-33 11 ... 
7x5 Standard 7x5 A.l-36 12 ... 
7x6 Standard 7x6 A.1-39 13 ... 
7x7 Standard 7x7 A.1-42 14 .. 
4T2 Standard 4T2 A.1-45 15 ... 
4T3 Standard 4T3 A.l-48 16 ... 
4T4 Standard 4T4 A.1-51 17 ... 
EX1 Example 1* A.1-54 18 ... 
EX2 Example 2** A.1-5S 19 ... 
EX3 Example 3*** 20 • 

• Six-Points Intersection (6 legs with 4 lanes each) 

•• 35th and Jefferson, Austin, TX 
••• Skewed Diamond Interchange 

A.1-1 



LEG 
LANE 
MVMT 

LEG 1 ~2 . LEG 1 LENGTH 8CO 
1 1 1~ Centerline (LANE 1 2 
1 1 * 1 Offset HVMT L sR 
I I * 4 . 
I I • 1 Leg AngIe 
1 121 12•12 1 Turning Movement 

4 1 LENGTrt~ 
L s R Length of 

Inbound Lanes 

I I * I Codes 
lntersecti on 10 1 2 1 1 • 3 1 

------------------------------~-20'''''''1 2C----------------------~---------
~ 

12 :1 1 2 
LEG 4 ************************•••---~---------•************************* LEG 2 
<27o,o> 12 1: I 2 12 <90,0) 

-------------~----------------/1'-0 2(--------------------------------

LEG 3 
LANE 1 
MVMT L 

LENGTH 800 
2 

SR 

• • • • • • • 
2 

Curb I i ~Lane Numbers 
Return RadiuS 12•12 112 ~ 

: • 1 1 Lane Widths 
I * I I 
I * I I 
I * I I 
Li:G 3 C18Q,C) 

Key for Sketches 

LEG 2 LENGTH BCO 
LANE 1 
~VMT LSR 

> ::... 
I 

1\) 



STINDAIID 3 X t UG4 
UN! 
NV liT 

LEMGTI'I ICO 
1 

LSR 

L!G 1 <0,-12) 
I I * I 
I I * I 
I I * I 
I I • I 
I Ul 12•1i I 
I I * I 
1211•31 

LEG 1 LENGTH 8CO 
LANE 1 2 
I'VIIT L U 

-------------------·------------- 2 o• • • • ··'I zc-------------------.-------------
12 2 3112 I 11 12 

LiG 4 ******•*****************•••-···-0-----···-•••*********************** LEG 2 
<270,0) 12 1: 1 2 12 <90,0) 

---------------------------------20 •·······zc--------------------------------

LEG 3 
LANI! 1 
IIVIIT L 

l.fNGTH 800 
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SR 

13•1121 
I * I I 
I 12*12 IH I 
I * I I 
I * I I 
I * I I 
I * I I 
I * I I 
LeG 3 <180,C) 

TfXA$ TRAFFIC SIMULATION PACKAGE 
Gi:CM!TRf INPUT D-TA 

STA~OARO ! X 2 

NUIIe!R OF LEGS ----------------------SIMULATION Tlllf IN ~INuTeS ---------
MINIIIUM HEAOWAf IN SECO~CS ---------
NU~SeR CF ~!HICLE CLASSES ----------
NUMBER CF DRIVER CLASSES -----------PERCENT OF LEFT TUR~ING VEHICLES 

TC eNTER IN IIECIAN LANE -----------PERCENT OF RIGHT TURNING VEHICLES 
TO ENTER IN CURB LANE. -------------

CURB RETuRN RAtii: 

CUR6 RETURN RADIUS NUMBER ---
CURB RETURN RA~lUS -----------

L 
,~,; ic 

4 zc 
1 :;~ 
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ac 
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~c 4 
20 

LEG 2 

• 

LENGTH 8CO 
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STANDARD 4 X I LEG4 
LANE 
MVIICT 

LEIIGTH 800 
1 

LSI 

I L£ii 1 (Q,(!) - I 
I I * I I 
I I * I I 
I I * I I 
I I • I I 
I 121 12•12 112 I 
I I • I I 
1211•3141 

LEG 1 
LA hE 
I!VI'!T 

LENGTH 8CO 
1 2 

LS SR 

-----·-------------------------zo·-·····1 zo------------------------------
12 2 4X2 I :1 12 

LEG 4 ************•************·--------o---------••••******************** LEG 2 
<27o,c> 12 1: I 2 12 <to,o> 
-------------------------------zc t ••••••• zc------------------------------

LEi> l 
LANE 
I!VMT 

LENGTH 800 
1 2 

LS SR 

1 .; I 3 • 1 I 2 I 
I I * I I 
I 121 12•12 112 I 
I I * I I 
I I * I I 
I I * I I 
I I * I I 
I I * I I 
I LEG 3 <18Q,Q) I 

TEXAS TiAFFIC SIMULATION PACKAGE 
GEC~ETRY INPUT DATA 

STANDARC 4 X 2 

NUMcER CF LEGS ---------------------- 4 SIMuLATION TlMf IN 1'lNUT£S ---------- 2C 
MINIMUM HEADWAY IN SECONuS ---------- 1 C 
NUMEER CF VEHICLE CLASSES ----------- fC 
NUMBER CF CliVER CLASSES ------------ 3 PERCENT OF LEFT TURNING VEHICLES 

TC ENTER Ih MEOIAN LANE ------------ SC PERCENT OF RIGHT TURNING VEHICLES 
TC ENTER IN CURS L'NE. ------------- BC 

CLRe RETURN RAOII: 

CU~B RETURN RADIUS NuMBER ---
CuRS RETURN RACIUS ----------· !o ~0 io 4 

20 

LEG. 2 
LA hE 
I'VI'T 

LI!NGTH 8CO 
1 

LSR 

.,. 

..... 
I co 
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TE-AS !~~=~;irSf:~btTl~~APACKAGE 

STAr..OARC 4 l 2 

L!~ 5 ~ECMcTRY CATA: 

t~~,¥~G5~ i;iouNo-Li;~s-:::::::::::::::: 
LENGTM OF CUTiCU~O LANeS ••••••••••••••• 
NU~IER OF IN3CUNO LA~ES ··••••··-------
NU~BE• OP CUTBOUNC LANeS ••····--······• 
SPE!D L!MIT ON INBOUND LANES I~ MPH •••• 
SP!EC Ll"lt ON OUTBOUNC LAkeS IN MFH ••• 
LEG CEhtE~LINE OFFSET ·••••••••••••••••• 
•EtlAN ~lOTH ••••••••••••••·•••••···•··· 
LI-lTIN~ A~GLE FO~ StRAIGHT MOVEMtNT •·• 
LI~ITI~G AN~L< FOR u-t~~N •••••••••••••• 

Lf~aNe:~~eb0:,~=8~~~03sEG !: 
LANE ~UMBE• •••••••••••••••··· 1 
II~BOUhO LANE NU"BER) •••••••• 1 
~ItT~ OF LA~E --------------·· 1t 
MC~E~f~T CCOE •••·•····--·--·- LS 
L£kGTH OF ~N8LOCKEC LANE ~-
F~O~ LANE TER~INAL ····--··-- C 
F~O~ CUTE~ ENC •••••·····---· C 

~::~~~T 0bFL~C~c~~~~l~:~FIC·--· c 
TC ENTER I~ THIS LANe ••••••• oe 

MEt I A~ 

Lt~gNe~~~eS0 ~P~~6i2~N9)LEG l: 

LA~E NUMBE• ----------···•••• 1 (OLT&CuND LA E NuMBER) ••••••• 
WICT~ OF LAN --··-·------···· 2 
MO¥E~E\T CCC ------------···• LS 
LE~~Tn OF ~N LOCKEC LA~E 

~=8= at~~RT ~S 1~~~-:::::::::: c 
OFfSET OF LA E TER~I~AL ------ E 

~eaiAN 

sa 
g 
c 

52 
c~;u 

1 
12 
s~ 

0 
g 

CURe 

~8~ .gc 

~! 
z8 
1C 

TcX'S TkA•~IC SI"ULATIC~ PACKAG: 
ORIVoR•VE~ICLE INPUT CATA 

STA~CARO 4 X 4 

IN!OuNC TRAFFIC ~EAOWAY F~ECuE~CY CISl~I3"TICh CATA FOR cEG 3: 

N=~~c~i~ Jl g~~~C~Ra~~ti 6UTICN ····-··· 
TOTAL HOcRL ~CLU~E 0~ L G ---····-----
PA•A•fTER F ~ CIST~ISUTI N ---·-···--··· 
"EAN SPEEC F fNTc~I~o v hiCLESr ~Ph ··
oS·PERCENTI E SPEECr •PH ---------····-
T~AFFIC •Ix CJTA TC FO~LO• 1 ··---···--· 

~t.EGtkP 

z7a8 
28. C· 
31.0 

~0 

OUTSOU~C T~AFFIC Oo!TINATIC~ ~ATA FCR LEG 3: 

Lf~ N~~~tR ---·----··---------···~--- 1 Pc~CE~T OF LeG 3 INeCuNC 
v<HICLoS olT~ J£STI~ATI0h 0~ LE~ --- 33 3} 34 

TEXAS !~~=~fi,sl:~b~Tli~APACKA~E 

STAII.DUC 4 X 2 

LEG 4 GEO"ETRY tATA: 
LEG A~GLt •·•·•••·•••••••••••••••••••••• 
ti~~f~ 8~ ij~jig~~OL~~~~S·::::::::::::::: 
NU~SER OF INIOUND LANES ••••·••••••••••· 
NU~BER OF OUTBOUND LANES •••••••••••••·• 
SPEE~ LIMIT CN INBOUND LANES IN "PH •••• 
f~~EgEbi~itx2~ 8~~~~¥h!.!~~~!.!~-~!~_::: 
r~S~~,k~~~:~Le-;o;·;i;;i,;i-;o;e;e;r·::: 
LI~ITI"G ANGLE FOR ~-TURN •••••••••••••• 

L~~~Ne~i~e~c:,J~8~~~~,r•• •• 

\~~~o~~s·c~Ne-;u;&£ii-:::::::: l 
alCTH OF ~AN£ --------------·- 12 ~CVEMENT CCDE ••·••••••••••••• LS~ 
LE~GTH OF UNILOCKEC LAhE 
F~O~ LANE TER~l~AL --•••··-•• 0 
F"D' CUTER !~C •••••••••·•••• ~ 

~~~~!~T0~FLt~gc~~~~Jt:~Fic____ · 
TC E~TeR IN T"lS LANE --·•••• 10C 

LANE OATA FCR OUTaOLhO LEG 4: 
ICONVERTEC APPROACH 8) 

ttt~a~~~~efANE·;~;;E;)·::::::: f 
WICT~ OF LANE •••••••••••••·•· 12 
"O~EM~~T CCOE ••·••••••••••••• ~ R 
LE~GTH OF UNB~OCKEC LANE 
F~O~ ~ANE TERMINAL ---------· § 
FROM OUTER EN~ ••·--····----

OFFSET OF LANE TERMINAL ------

H~ 
~~ 
fi 

TEX~~I~~~~~i~x~f~Ul~~6¥ho:tx~AGE 
STUl:IAR~ 4 X 2 

I~BOUNO TRAFFIC hEADwAY FRf~uENCY OISTRIBUTIO~ CATA FOK LEG 4: 
NAME FOR I~oCU~O TRAFFIC 
HE~CwAY FRECUENCJ CIST<I8UTIC~ •••••••• 

TOTAL HOURLY VCLu•e ON LEG ••••••••••••• 
PARA•ETER FO< CISTRiauTIO~ ---·-··••••·· 
"E'~ SPEEC CF oNTeR:~G V<~ICLESr "PH ••• 
€5•PERCENT!LE SPE"~' •Ph •••••••·••••••• 
TRAFFIC ~IX CATA TC FCLLOw ? ····••••••• 

S~EGEXP zcc 2.co 
28.0 
31,C 

~c 

OUT!OUhC TRAFFIC CESTINATIC~ OATA FCR L~' 4: 

J~~c~~~ 5a~ Le,-4-i~!cu;o·------------ 1 2 3 

V!HICLES ~tTH CeSTINATIO~ ON LE~ ··- 33 33 3• 
4 

c 

> -• ..... ..... 



STAIIDARD • X S 
LeG 4 

LANE 
MYMT 

LEIIGTH 800 
1 z 
L SA 

LEG 1 co,ca 
I • I 
I • I 
I • I 

121 12•12 112 
I • I I 

1211•3141 

LEG 1 
LAN! 
LIIYLIIT 

LEMGTit SOO 
1 '2 

LS Sl 

-------------------------------2a·······1 cc------------------------------12 3 4X3 I :2 1Z 
LEG 4 ************************•·--••••••0 :•••••••••••••···-•-~··•••••••• 
(270,C) 12 1: I :1 .12 
-·-·-··----------··--··-----··-: +••••••••••*********************** LEG 2 

12 2: I 3 12 (90,•12> 

-------------------------------20 1·······20------------------------------

L£G3 
UN I! 
I'IVMT 

LEIIGTH 800 
1 2 

LS Sll 

1413*1121 
I I • I I 
I 121 12•12 112 I 
I I • I I 
I I • I I 
I I • I I 
I I • I I 
1 LEG 3 (1oo,c> 1 

T!XAS T'AFFlt SlMULATit~ PAClAGE 
G~CM!TAY INPUT OATA 

STA~DARC 4 X l 

NU,BfR CF LEGS ·---------·--.--·····--SIMULATIGN Tl~E lN 'lNUTES ---·-·---MINIMUM HfAC~AY lh SftONOS •••••••••• 
~UMScR GF VE"ICLE CLASSES ·•••·••·••• 
hUMIER CF DRIVER CLASSES •••••••••••• 
PtACENT OF LEFT TURNING VEHICLES 

TC EhlER I~ MEDIAN LANE -------·--·PeRCENT OF RIGHT TURNING VEHICLES 
TC ENTER IN CLR8 LANE. ------··-----

CLRo RETUI~ RADII: 
CURB RETUKN RADIUS NUMBER ---· 
CURS RETURh RAOIUS -----------

L 
~ ... ~c 

~ 
12~ 
to 

3 

8C 
3C 

L , ... 

II 

lc 

LEG 2 
LAhE 
MY LilT 

LENGTH 800 
1 '2 
L Sll 

? .... . ..... r.., 
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LEG 1 
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L!G 3 
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MVMT 

UtiGTH 800 
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I 121 12*12 112 I 
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I I * I I 
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TEXAS TRAFFIC SfMULATlCh PACKAGE 
GECMETRY NPUT DATA 

STA~OARO 4 X 4 
~UMSER CF LEGS -·•••••••········••••• 
SI~ULATION Tille lK ~lNUTES •••••••••• 
~IhiMUM HEAOWAY IN SECONOS ••••·••••• 
NUMBER CF VEHICLE CLASSES ••••••••••• 
hUM8ER CF CRIVER CLASSES •••••·•••••• 
PEACiNT Of LEFT T~R"ING VEHICLeS 

TC ENTER lti MECIAN LANE ••••·••••••• 
PERCENT Of RIGHT TURNING VEhiCLeS 

TC ENTER Ih C~Ri LANE. ••••••••••·•· 

CURa RETURN RADII: 
CURo RETURN RADIUS NuMBER •••• 1 2 
CU~I R!TURh ~AOIUS ---•••••••• 20 2C 

1~~ 
8C 
sc 

Jc lo 

LEG 2 LENGtH 8CO 
Utll 1 Z 
IIVIIT LS Sl 

~ .... 
• .... 

(J1 
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TEXAS li~C~tivSf:~h~T6I~APAtKAGe 

S TANDARQ 4 I 4 

lEG 3 GEOMETRY CATA: 

t~~Gt=G&J iNic"Nt.LANes·:::::::::::::::: 
LENGTH OF CUTI~UNC LANES ••••••••••••••• 
NU,IER OF IHaCUNO LANES •••••••••••••••• 
NU,B!A Of CUTIOUNO LA~ES ••••••••••••••• 
SPEEC LIMIT ON lN80UNC LANES I~ MPH •••· 
SPEED LI.IT ON OUTIOUNt LANES IN 'PH ··• 
~~~Ii'"~it\~N!.~~~~!!.:::::::::::::::::: 
LI,ITING A~GLE FOR STRAIGHT MOVEMENT ••• 
LIMITING A~CL£ FOR U•TLAN •••••••••••••• 

Lt!6Ne~~~EtC~pJ~8l~~D3JE~ 31 

tih GUNC L'NE hU~BERl •••••••• 1 ~AN' NUMBE~ •••••••••••••••·•• 1 ~ 

WIC h OF LANE •••••••••••••••• 12 2 
~0~£M£hT CCCE ••••••••··~-··•• LS SR 
LE~GTH OF ~NILOtKEO LANE 

FROM LANE TERMI~AL •••••··••• t ~ 

FR2M CUTER ~hC -------------- E 0 
~~tc!~t 0bFl~~lc~~~"t=~~Fic·---rc ENTER IN THIS LA~£ ••••••• -! 52 
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UG 1 
LANE 
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1 2 J 
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LANE 1 
MVMT L 
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I • I I I 
I * I I I 
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TEXAS TRAFFIC SIMULATION PACKAGE 
GECMETRY INPUT DATA 

STA~OARC S X 5 

NU~5ER CF LEGS ---------------------- 4 SIM~LATICN TIMe IN MINUTES ---------- ZC 
MI~IMUM HEACWAY IN SECONDS ---------- 1.8 
NUM~ER CF VEHICLE CLASSES ----------- 1 
NCMeER CF ORIYER CLASSES ------------ 3 PERCeNT OF LEFT TURNING YEHICL~S 

TC ENTER I~ MECIAN LANE ------------ SC PERCENT OF RIGHT T~R~ING YE~ICLES 
TC ENTEK IN C~k& LA~E. ------------- SO 

C~Rc RETUQN ~'011: 

CuRe RETUR~ RAOIUS NUMBER 
CuRB RETUR~ QAOIUS ----------- lc ~0 
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LENGTH ICO 
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ITAHGRftD I X • 
LeG 4 

LA liE 
MY ItT 

LE,.,GTH SO~ 
1 2 

L$ SJ< 

I Llhi 1 (Q,C) I I 
I I • I I I 
I I • I I I 

121 121 12•12 112 112 I 
I I • I I I 

131211•415161 

LEG 
I..ANE 
I'VI'T 

LENGTH 8CO 
1 2 3 

I..S S SR 

-------------·-·---------·-ZC'''''''''''I zc----------------------·---
12 4 I :2 12 

--------------------------- 6X4 I :--------------------------12 3 I :1 12 
LEG 4 ******•*************•-··----------C·----------··••****************** LEG Z 
C27Q,C) 12 1: I 3. 12 (90,•12) 

---------------------------: I --------------------------12 2: I 4 12 
---------------------------zc , ........... zc--------------------------

LEG 3 
LA liE 
II YilT 

LENGTH 800 
1 2 3 

LS S SR 

lo1SI4•11ZI31 
I I I • I I I 
I 121 121 12•12 112 112 I 
I I I * I I I 
I I I • I I I 
I I I • I I I 
I I LEG 3 C18Q,C) I I 

TEXAS TI<AfFIC SIMULATION PACKAGE 
GEOMETRY I"'PUT DATA 

STA~OARD 6 l 4 

NUMBER Cf LEGS ----------------------SIMULATION TIME IN ~INUTES ---------MIIiiMUM HEADWAY IN SECONCS •••••••••• 
NUMBER Cf VEHICLE CLASSES ··--------
NUMBER Of DRIVER CLASSES -----------PERCENT OF LEfT TURNING VEHICLES 

TC eNTER IN MEDIAN LAN! -----------PeRCENT OF RIGHT TURNING VEHICLES 
Tt cliTER IN CURB LANE. -------------

C~RS ReTURN ~ADII: 

CUR& RETUR"' RADIUS NUMSER ---
CURS RETUKN RADIUS -------·---

II 

1c ~0 

2~ 
118 

3 

60 

8C 

~c 4 
it 

LEG 2 
LANE 
MVIIIT 

LI!NGTH 8CO 
1 2 

I.S SR 

f> ..... 
I 

1\) 
~ 
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TEXAS TRAFFIC SI~ULATIC~ PACKAGE 
GECMETRY I~PUT CATA 

ST.u.ouo o x 4 

LEG l GEC-ETRY DATA: 

LEG A~GLE ------------------------------LEhGTh OF I~BC~ND LA~ES ----------------
LEhGTH OF CUTBCUNC LANES --------------
NU~BER OF INBC~ND LANES ---------------
NU~BER OF CUTSOUNO LANES --------------SPEED LIMIT Oh INBCU~C LA~ES I~ MPH ---
SPEEC LIMIT 0~ OUTBOUNC LANES IN "F" --
LEG CENTERLINE OFFSET ------------------
"EtlAN WIDTH ---------------------------LI~ITih~ A~GLE FOR STRAIGHT MCYE~EhT ---
LlMITikG AhGLE FOR U-T~~h --------------

1 ~~ 
he 

3 • 3C 
le 
c 

2C 
1C 

Lt~~"e:~~ES0~P~=s~~=o3~EG 3 ' 

~t~io~~~~E:~e-~u"ee;i-:::::::: 1 ' . ' 1 
WICTH OF LAN~ ---------------- 12 
MOVEMENT CCCE ---------------- LS LENGTh OF uhBLOCKEC LAN! 

FROM LAhE TER~lNAL ---------- 0 
F~O~ CUTE~ f~C -------------- 0 

g~~~~~T 0 SFL~=~c~~~~l~~~FIC____ c 
TC EhTER IN TMIS LANE ------- 32 

MfCIAh 

L~~BNS~~~E~c~P~W~X2~N9>L<G !: 

LA~E NUMBEo ------------------ 4 COUT!OUND LANE NUMBER) ------- 1 
o!DTH CF LANE ---------------- 12 
~OVEMfNT CCOE ---------------- LS LEhGTH OF ~~BLOCKED LANE 

FROM LA~E TE~~I~AL ---------- C 
F~O~ CUTE• ENO -------------- C OFFSET OF LA~E TER~lhAL ------ : 

~EOIA~ 

12 12 
S SR 

c c 
8 g 

3 5 't, 
CL~e 

L s 

8 

! 
1 < 
SR 

~ 
c 

CuRe 

TEXAS T~AFFIC SI~uLATIC~ PAC~AGo 
C•IVER-VE•ICLE I~PUT c•TA 

STAt-CARC o X 4 

INcCU~C T~AFFIC HEACWAY FRe,UEkCY ClSTQ!BuTIO~ C>TA FO~ LEG 3: 

NA•E FCR IhSOU~D T~AFFIC 
HEACoA1 FREQUENCY DISTR eLTION -------

TOTAL HCUPLY VCLUME Oh L G ------------
PA•A-ETER FO DISTQIBUTI N ------------•EAN SPEEO 0 ENTEQI~· V rliCLES• ••H ---
SS-PEoCENTIL SPEEr, MPH --------------
T~AFFIC ~IX ATA TC FOLLOw ? -----------

SP\EGEXP 
oc~ 

<.oo 
26.0 
~1.C 

NC 

OUTEOuNC TRAFFIC C<STINATICh DATA FCR LE~ 3: 

LEG NU~9E< ----------------------·---~E-CENT :F LEG 3 INBOUNO 
~E~ICL~S -ITN UESTIN~TIO~ ~N LEG --- ~3 33 3. 

TEXAS l~~=~Ji,sl:~h~'~i~APACKAGE 

STAhDARC 6 X 4 

LEG 4 GEOMETRY CATA: 

LfG ANGLE ------------------------------ i7~ LENGTH OF INBCUNC LANES ---------------- EO 
LE~GTH OF CUTBCUND LANES --------------- 25 
NU~BER OF I~!C~ND LANES ---------------- i 
SPEED LIMIT Oh INBCUNC LANES IN MPH ---- 3 N~'BER CF CUTBC~ND LA~ES --------------- ~ 
SPEEC LI~IT 0~ OUT!O~ND LANES IN ~PH --- 3 
LEG CENTERLINE OFFSET ------------------ C 
MEt:A~ WIDTh --------------------------- C 
tl=III~~ ~~~tf ~g~ a!~t~~"!-~~!!~!~!_:::· fE 

Lt~SNS~~~-~CiP~~8 ~~=c4~EG 4: 

~AhE NUMBER ------------------ 1 ' (INBOUND LANE NUMiER) --------
WitT" OF LANE ---------------- 2 2 
MOVEMENT CODE ---------------- LS SR 
~E~GT" OF ~N!LOCKEC LANE 
FRO~ LANe TER~I~AL ---------- C s 
F~O~ CUTEo ENC -------------- C OFFSET OF LANE TER~INAL ------ C 

PE~CEhT OF INBOUND TRAFFIC 
TC ENTER Ih T"IS LANt ------- 4! 52 

'EDIAN C~RB 

Ltt6Ne~~~-~o:P~k~~2~Ng)LEG 4 ' 

~~tfa~~:BeEA;e-;u"&;;;-::::::: 
=~;l=e~~ ~~S~ :::::::::::::::: 
LENGTH CF UNBLOCKEC LAhE 

f, 
LS 

E FROM LANE T~RMINAL ---------
FROM CUTER ENC -------------OFFSET OF LAN~ TE~'INAL c 

MEDIA~ 

4 

fz 
SR 

~ 
CuRB 

Texa~I~~=~~~~I~C;u~~~~~Nc:~~~AGE 
STUOAU ~ X 4 

INBCUNC TRAFFIC HEADWAY F~E~UENCY DIST~I!UTION CATA FOR LEG 4: 

NA~E FC Ih80UNO T~AFFIC 
rlEAO~A FRE,UENCY OISTRI UTICh -------

TOTAL h LRL1 ~CLUME Oh LE ------------
PAoAMET R FOR tiSTRl6UTID ------------MEAN SP EO CF ENTERI~~ Vf ICLES, ~PH ---
S5-PERC NTILE SPEEC• ~PH -------------
TRAFFIC MIX CATA TC FCLLO ? -----------

SNEGEXP 48C • 0 
H.a 
31.C: 

NO 

OUTBOUNC TRAFFIC CESTihATIC~ DATA FOR LEG 4: 

LEG Nu~BER -------------------------- 1 2 3 
PERCE~T OF LEG 4 IN3CUNC 
VE"ICL~S •ITM OEST!NATIO~ Oh LE~ --- 33 33 34 0 

-
> 
...... 

I 
1\) 
en 



STANDflllD I X & 
LEG 4 

LANE 
MYMT 

LENGTH 800 
1 2 3 
L S SR 

I I LEoi 1 co,o> I I 
I I I * I I I 
I I I • I I I 
I 121 121 1Z•12 112 112 I 
131211•415161 

LEG 
UNI 
1111JIIT 

LEIIGTH !00 
1 2 3 

LS S S1 

---------------------------zc··-···,··'·1 zc-------------------·--·---
12 5 1 :3 12 

--------------------------- 6X5 I :-------------------------12 4 1 :2 12 
LfG 4 ********•***********•••••••·-•••••0 :••·•••····--·-----·--•••• 
(27C,C) 12 11 I :1 12 
------------------·-····-··: J•••••••••••••***k**************** LEG 2 12 z: 1 to 12 uo,-12> 

---------------------------~ I --------------------------12 3: 1 5 12 
------------------··-·-----20 I•••••••••••2C-----------------------··· 

LEG 3 
LAN£ 
MYMT 

LENGTH IICC 
1 2. 3 

LS S SR 

16151.0•112131 
I I I • I I I 
I 121 121 12•12 112 112 I 
I I I • I I I 
I I I • I I I 
I I LEG 3 (180rC) I I 

TEXAS TRAFFIC SIMULATION PACKAGE 
GEOMETRY INPUT OATA 

STANOAKO 6 X 5 

N~MBER OF LEGS ···-···--···--········ 4 
Sl~~LATION TIMe IN ~lNUTE$ •••••••••• 2~ 
MINIMUM HEADWAY I~ SECONUS -----····• 1 
NUMaER OF VEHICLe CLASSES -----···-·· 1 
NUMBER CF DRIVER CLASSES -----···•••• 3 
P~RCENT OF LEFT TURNING VEHICLES 

TC ENTE~ IN MSCIAN LANE •·•••••••··· 80 
PERCENT Of RIGHT TURNING VEHICLES 

TC ENTER IN CUR& LANE. ••••••••··-·· 8C 

CUR! RETU~N RAOli: 

CUR& RETURN RACIUS NUMBER ---
tUHe R:TU~N RAOlU$ -----------

II 

lc lo ~c io 

LEG 2 
LAU 
I'VIi!T 

LENGTH 8CO 
1 2 3 
L S SR 

.,. 

..... 
I 

1\) 
...... 
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STANDARD 7 X 1 
LI!G 4 

LANE 
MVIIT 

L!!t.GTit 1100 I I LEG 1 (0,•12) I I LEG 1 LENGT~ 800 
1 2 I I I * I I I LANI! 1 2 3 4 

LS S I I I * I I I IIVIIT L s s SR 
121 121 121 12•12 112 112 I 

I I I * I I I 
14131211*516171 --------------------·----2o···············1 zo----------------·-------

12 4 I :2 12 

------------------------- 7X4 I :------------------------12 3 1 :1 12 
LEG 4 **•**•************•-------------0-·---------------••**************** LEG 2 
C270,C) 12 1: I . 3 12 C90,0) 
-------------------------: I -----·------------------12 2: I 4 12 -------------------------20 1···············20------------------------

171615•11213141 
I I I • I I I I 
I 121 121 12•12 112 112 112 I 

LEG 3 
LANE 
MVIIT 

LENGTI! 800 
1 2 3 
L S S 

4 
SR 

I I I • I I I I 
I I I • I I I I 
I I I • I I I I 
I I LEG 3 (180,0) I I I 

TEXAS T~AFFIC SfMULATIOt. PACKAGE 
GECMETRY NPUT OATA 

STAt.OARC 7 X 4 

NU~!ER Cr LEGS ----------------------SIMULATION TIMe IN ,lNUTES ···••••••• 
MihlMUM HEADWAY lh S!COhDS ---------
NU116ER OF VEHICLE CLASSES ----------
hUMBER CF DRIVER CLASSES ------·----PERCENT OF LEFT TUR~ING VEHICLES 

TO ENTER lh MEtiAN LANE •••••••••••• 
PERCENT OF RIGHT TURNING VEHICLES 

TC I!NTE~ lh CLRB LANE. ••••••••••••• 

CuRB RETURN RACII: 
CLR9 ~ETURN RAOlUS NUMBI!R ---- 1 
CUkS RETuRN RADIUS ··--------- 2C ~0 

II 

4 zc 
11~ 

3 

ec 
8C 

~0 ~0 

LEG 2 
LANE 
IIVI!T 

LENGTH 800 
1 2 

LS S 

?" ..... 
• (,.) 

(,.) 
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TEXAS TRAFFIC SI'IULATICh PACKAGE 
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STANDARD ? X 6 
LEG 4 LfHGT~ ICO I I I LEii 1 (Q,•12) I I LI!G 1 LINGT" 100 

LANE 1 2 3 
MVMT LS S SR 

I I I I • I I I LAME 
I 121 121 1ZI 12•12 112 112 I I!YMT 
14131211•516171 

1 2 :s 
L S S 

4 
SR 

------·,·-----------------zo• • · • • · •- •" ·" •" · J zo------------------·-----
12 6 I :3 12 

·---------··------------- I :--------~---------------12 5 7ll6 I ;Z 1Z 

------------------------- I :------------------------10! 4 I :1 1Z 
LEG 4 *******************•••••••••••••O•··-·-----------·•***************** LEG 2 
<~?Q,O) 12 1: 1 .. 12 C90,o) 

-------------------------: I -----·---·--·-----------12 2: I 5 1Z 

-------------------------: I ·---··------·-----------12 3: I 6 12 
-------------------------20 1···············20·-----------------------

1716IS•1JZ13141 
I I I • I I l I 

LEii ! 
LANE 
MVIH 

LENIOT~ 100 
1 2 .5 
L S S 

4 
SR 

I 121 121 12•12 112 112 112 I 
I I I • I I I I 
I I Lfli 3 <18C,O) I I I 

TEXAS TRAFFIC SI~ULATION PACKAGE 
GECM!TRY INPUT D&T& 

ST&~OA~~ 7 X 6 

NU~BfR CF LEGS ----------------------
Sl~OLATICN TlME lh ~!NUTES ---------
MlhlMUM HEAO-AY IN SECONuS ···------· 
N~M6fR OF VEhlCLE CLASSES ----------
hUMSER CF ORlVER CLASSES --•••···---
Pc~CfNT OF LEFT TuRhlNG V~HICLES 

TC ENTER Ih MEOIAN LANE ----·------
PERCENT CF RlG~T TURNI~G VEHICL£S 

TC ENTeR IN COR& LANE. ••••••••••••• 

CURB ~ETURN KAOll: 

CUP3 R!TURM RAtlUS NOMB~R ---
CORi RETURN RADIUS ••••••••••• 

1 
.2C ~0 

4 

, ~~ 
3 

80 
8C 

~c io 

LI!G 2 L£NGTK 100 
LAMe 1 2 :S 
~VPT LS S SR 

> ..... 
~ 
<0 
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STANDARD 1 T S 

II 

TEXAS TRAFFIC SIMULATlCN PACKAG: 
GEO•!TIY INPUT DATA 

STA~OAiO 4 T 3 
NUMBER OF LEGS --------··•••••••••••• ~ 
SIMULATION TINe I~ ~INUTES •••••••••• 2.~ 
MI~IMUM HEACWAY IN SECO~OS •••••••••• 1 ~ 
NUMEER OF VE"ICLE CLASSES ••••••••••• 1 
NUM!ER OF CRIVER CLASS~S •••••••••••• 
PERCENT OF LEFT T~RNlNG VEHICLES 

TC ENTER lN MEClAN LANE •••••••••••• 8C 
~E~CENT OF RIGHT TURNING V£HICLES 

TC ENTER lN C~R! LANE. ------------· BC 

CURB RETURN RADII: 
CUR9 qfTL~h qAOIUS NUMBER •••• 
CURB KETUKh <ADIUS ·•••••••••• 

LEG 3 
LANE 
MVMT 

LENGTH 8CC 
1 2 
S SR 

l, io ~0 

---------------------------------l-32·1·--44·-·t·-------------------------------12 4 1 :2 12 

--------------------------------- 4T3 I :--------------------------------12 3 1 :1 12 
LEG 3 ***************************•••••0·--------•************************* LEG 1 
<270, c> 12 1: I 3 12 <90,0> 

---------------------------------: I --------------------------------12 2: I 4 12 

---------------------------------20 1·····--20--------------------------------

;.sG 2. 
LANE 
MVMT 

LENGTt< 8CO 
1 2 
L R 

1 3 * 1 I 2 I 
I * I I 
I 12.•12. 112. I 
I * I I 
I * I I 
I * I I 
LEii 2 (180,C) 

LEG 1 
LANE 
IIVIH 

LENGTH 800 
1 2 

LS S 

.,. 
...L 

• .::.. co 
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TEXAS TRAFFIC SlMUlATICh PACKAGE 
GEOMeTRY INPUT CATA 

ST&~OARO 4 T 4 
NUMBER CF lEGS •···•••••••••••••••••· ~ 
SIMUlATION TIMf IN MINUTES •••••••••• Z 
MINIMU~ HEACWAY I~ S!CONOS •••••••··· 1. 
NUM~ER CF VEHICLE ClASSES ••••••••••• 1 
NUMBER CF CRIVER CLASSES ••••••••••·· ~ 
PERCE~T OF lEFT TUR~ING VfMIClES 

TC ENTER IN ~EC:AN lANE ••••••••••·• SC 
PERCENT OF RIGHT T~RNING VEHIClES 

TC ENTcK IN CUR& LANEo •••••••••···· cC 

CLRa ReTURN RAOII: 
CUR3 RETURN RACIUS NUMBER •••• 
CU~i RETUKh RACIUS ••••••••••• 

LEI". 3 
lANE 
MY JOT 

lENGTH 600 
1 2 
S SR 

14 ~0 ~0 

-------------------------------·---44---J---44---·------------------------------12 4 :2 12 

------------------------------- 4T4 I :-----------------------------12 l 1 :1 12 
LEG 3 *********************•••••--------0---------•••********************* LEG 1 
(27Q,Cl 12 1: I 3 12 uo,o> 
-------------------------------: I ------------------------------12 2: I 4 12 
-------------------------------:0 l•••••••iC------------------·-----------

L~G 2 
lANe 
MVMT 

LENGTH 800 
1 2 
L R 

1413•1121 
I I • I I 
I 121 12•12 112 I 
I I • I I 
I I • I I 
I I • I I 
1 ~.::; " C1ec,o 1 

LEG 1 
LA I.E 
~V~T 

L!:!'<GTrl HC , ' 
L S S 

> .... .... 
U1 ... 
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EXAftPL£ 1• SIX POINTS INTERSECTION (8 LEOS VJTH 4 LANES EACHJ 

TEXAS TRAFFIC SIMULATit~ PACKAGE 
GfCMETRY INPUT DATA 

elA~FLe 1: SIX PCINTS 1NTeRSECTICh (6 LEGS ~ITH 4 LANES E•CH) 

• 

Nu~&fR CF LfGS ---------------------- !' SIMULATIO~ TIMe t~ MINUTES ---------- 1 
MINIMUM heADWAY I• SECONDS ---------- 1 
NU~&ER CF VEhiCLE CLASSES ----------- i 
NUMBER CF CRIYER CLASSES ------------ ! PERCENT OF LEFT TLR~tNG V!HICLES 

TC ENTE~ IN MECIAN LANE ------------ 100 PERCENT OF RIGHT TURNING Ye~ICLES 
TO ENTE~ IN CUR! LANE. ------------- 100 

C~R8 RETURN ~A~II: 

C~Ra RETUR~ RADIUS NLMSER 
Cu~a RETU~~ RAuiUS -----------

17 zc 3 c ~l s9 69 
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35TH AND JEFFERSON AUSTIN 

• 

TEXAS TRAfFIC SlMULATIC~ PACKAGe 
GECMETRY I~PUT OATA 

eXAMPLE Z: 35TH A~O JEFfERSO~ AUSTIN 

NUMBER CF LEGS ---------------------- 4 SI,ULATION TIME I~ ~INUTES ---------~ 12 
Ml~!MUM HEADWAY IN SECONDS ·--------- 1!~ 
NU~BER CF VEHICLE CLASSES -----···--- 1 
NUMBER OF CRIVER CLASSES ·----------- • 
PE~CeNT Of LEFT TUR~ING VEHICLES 

TO ENTER IN MEDIAN LANE ------------ SC PERCENT OF RIGHT T~RNING VEHICLES 
TC :NTER I~ C~RS LANE. ------------- 8C 

CUR! RETURN RADII: 

CURS RETURN RADIUS NUMBER ---
C~RB RETU"h ~ACIUS ----------- h h ~c 49 

.,. 
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I 

U'l 
Q) 
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EXAMPLE 3 SKEWED DIAMOND ONLY 5 LESS 

SCALE FACTOR IS 75. 0 FEET PER INCH 

II 

x:.~?~..,: 3 

TEXAS TRAFFIC SIMULATION PACKAGE 
&ECMETR1 I~PUT OATA 

)ii.;WtO Q.;,A~ONO CNL 1 LEGS 

T~o l~Te•scCTlO~ SElN~ ~CCELED IS A CIA~O~O I~TcRSECTION. 

TCTAL (ST•~TUP+SIMuLATIO~) Tl~t I~ MINUTES ----- 2C 
MINIMUM ~cA~•AY IN seCONCS --------------------- 1.0 
N~M6~R OF vEnlCLt CLAS~tS ---------------------- 1Z 
NLMecR Of O'IVE~ CLASS:S ----------------------- 3 
PokCo~T CF LEFT TvRNlNG VEHICLE~ 

TC o~TER I~ M~Ol~N ~AN~ ----------------------- 80 
PcRCE~T OF ~lGHT TURNING VEHICLES 

TG t~TE~ IN CURS LANE -------------------------· IC 

C~~. ~5TUA~ RADII: 

C~id RETU~N aA~IUS NUM~ER 

Cv•~ R:TURN p;c:us ----------- 35 
2 
2C 

3 
35 

4 
2C 

s 
-38 

6 
-4Z 

> :.... 
& .... 



:xA~PL~ 3 

TEXAS TRAFFIC SI~ULATIO~ PACK-Gf 
bfC~tTkY !~PUT CATA 

H:: .. ::o orA.~or.o Ct.LY 5 LbS 

I~TERN4L LAN~5 GdC~ET~Y DATA: 

J•STANC< ;eT~fe~ INlERS:CTION C NT~~ R ~NJ CoNT=R L ••• 200 
NJMcitk Of LA~ES !NICvNO TC CENT ~ R ··--··---···-······ 3 
~U~3ER CF L!~;S l~SOUNO TO CE~T R L ·------------------ < 
;~o€0 LI~IT CN LANES lNSCUNu TO C<NTER R (MPr) -------- 3C 
S~ttC LIMIT CN LAt.ES INoCuNO TO C~NTE~ L (MP~) -------- 3C 
MEDllh •lOTH ------------------------------------------ -d 

LANE CATA FOR LANES IN~OUhD TC CE~TE~ R: 
CCO~YcRTcO ~PPROACri 4) 

L'h~ ~U~!ER ---------------··············--
(JhoCUt.~ LA~~ ~u~5ER) ····-····-··---------
•IGTr Cr LA~E ····------------------------- 12 
~OVt~E~T CCDE AT EhO NcAR CENTER R ·------- I. 
~CV~~~NT CODE AT ENC NEAR CE~TER l --·····
L~~~TH CF USABLE LANE FROM CENTeR R ------- 60 
i.f~~TH CF USAdLE LANE FRCM CENTER L ------- 0 
0FFSoT CF L~. TeR~. ~eA~ CENTER R --·------ 15 
CFFS"T CF L~. To,M. NEAR CENTER L ·-·•••••• u 

MoClAN 

L•NE CAT~ FC• L~NES I~30u~O TC CENTER L: 
CC~~~<•TEJ ~PPRO,Ck 5) 

2 
2 
12 

s 
L 
0 
0 

15 
-20 

L.N; NUM3;R ··-------·-··----------··------ 4 5 
C0UToOUN: ~A~: ~U~9ER) ----------·--··---·- 1 2 
•I:T~ CF LA~E --------------·-------------- 1Z 1~ 
MC~E~cNT COCE AT tNJ ~EAR CENTER R -------- LS 
M~~=~fNT CCCt AT ~NO NEAR CENTE~ L -------- L L 
Lc~~TM OF U>AiLE LANE F~CM CE~TiR R ······- 0 0 
L !<.,,-:; h OF USAtl~ LANE FRCM CENTER L -----·- 70 0 
;J FS T 0F LN. T~RM. ~oAk CENTER ' --------- : 0 
') FS T OF L~. TEPM. ~EAR CENTER L --------- 0 0 

MotiAN CLR8 

II 

J 
3 
12 

s 
L 
c 
c 

1 5 
-za 

CLRo 

TEXAS TRAFFIC SIMULATION PACKAGE 
~ECMETKJ INPUT OATA 

:uMFLE l SKEwED OIAMONO ONLY 5 i.EGS 

L=~ 1 GEO~ETRY OATA: 

LEG ANGLE ----------------------------· 1C 
LEN TH CF INBOUNC LANES ---·--·-------- 600 
LeN TM OF OUTBOUNC LANES -------·--··-· 25C 
~UM iR CF INeOuhO LANES ········-·-·•·• C 
NU~ ;R CF OUTSCuNC LANE£ ····--··--·--- j 

iPE : LIMIT CN lNBOU~O LANES (MPH) ---- 3C 
S~E 0 Ll~IT CN 0UT30uNO LANES (MPH) --· 30 
LEG CtNTERLI~E OFFSET -----~----------- C 
~:citN ~IuTH ··-----------------·-·-··· C 

THc~E AR< NO lNoCUNO LANE~ FOR LEG 1 

LA~E C~TA FQQ OUTBOUND LEG 1: 
(CONVeRTED APPROAC~ 9) 

L~ho NUM6tR --··--········--·-···-··••••••· 1 
(0Ult0UNC LAh~ NL~5ER) -----·-·······•••••• 1 

~lDTn CF LANE ----------------------------- 12 
~~~r~fhT COJE ----------------------------- LS 
Lo~GTM CF U)A~L ~ANE FRCM LANE TERMINAL ·- 0 
Lo~GT~ OF USA6L L~NE FROM vUTER END ···--· C 
JFfStT Of LA~~ ERMINAL ·····-·-----------· S 

~~CIA~ 

2 .3 
2 3 
1 2 1i! 

S R 
0 c 
0 c 
.. c 

CURd' 

?>' -0, 
N 



TEXAS TRAFFIC S!~ULATION PACK~GE 

GEO~:T•Y IN?UT CATA 

oX~~PL~ ! s~=•=c uiAI'ONc CNLY 5 LEGS 

Lt~ ' ~=c~=T~Y O&TA: 

L::G 'NGLE ----------------------------- 9C 
LEN TH OF !~eCu~C LAN") --------------- oOC 
L~~ T~ OF OUT5C~~C LANES -------------- 25C 
NU~ oR ~F INeCU~u LA~ES --------------- • 
Nu• E~ CF OUTbOUND LANES -------------- L 
SPE C Ll"IT tN ~~~~U~C LANES (MP~) ---- JC 
5?E J Ll~IT C~ CUToOU~O LANES (MPH) --- 3C 
LEG CcNTcRLI~E CFfScT ----------------- 1 
~ecrA~ ~r~Th -------------------------- 16 

LtNc CITA FOR IN!CUNJ LEG ~: 

(CC~VE•TEC aPPROACh 2) 

L'~E NUI'~ER -------------------------------
(JNjcW~u LANE ~U"~c~) ---------------------
W~JT~ OF LA~E ----------------------------
V.OVc•E~T COC• -----------------------------
LE~uTH OF USASLE LA~~ F~CM LANE TER"INAL -
LE~~TH CF U5AoL~ LA~E F~CM CUT~R t~C -----
~FFSET C~ LA~E TE~"l~AL ------------------
'[RCE~T CF ~~dCU~O TRAF~It 

TO =NTE~ l~ T"IS LA~~ --------------------

1 
1 
12 

c 

Ito 

2 
1 2 

" c 
0 
0 

5 ~ 
MEClAN CUI<B 

L•No :•r~ FC' ~UToJU~D LEG 2: 
(CC~V<RT~j -P~•Ct(H 1~) 

LM~~ N~MBE~ -------------------------------
(~UT~(UNC LA~E ~U~6ER) --------------------
•l~T~ tf LANE ----------------------------
MOV ~o~T ecce -----------------------------
~=~ T~ cc USA L: LA~E F~CM LAN! TE~~INAL --
,2~ Tn OF LS~ Lc LANE FRCM CLTE• E~C -----
~FF ~T ~F LAt. T~~~l~AL -------------------

1' 
G 

-4 

4 

1 2 
SR 

() 

c 
0 

r=C!A~ CuRo 

II 

~xAMPLE 3 

TEXAS TRAFFIC SIMULATIO~ PACKAGE 
DRIVER-V~hiCLE INPLT OATA 

SU~i:D OIHCNt:. CNLY S LeGS 

IN!CUNO T~~F<IC HfAC~AY Fh~;UENCY ClSTRISUTIO~ DATA FOR LEG 2: 

~-~~ FC I~!C~~O TRAFFIC HEAC~AY FRE~uE~CY CISTRioUTION 
TtTAL ~ URLY VOLUME 0~ LEG• VFH --------------------------
PA~~WoT ' Ft~ DIST~ISUTIC~ -------------------------------
~"A~,d5 PE~CcNTILE SPEEJ OF eNTeRING VEHICLeS• MPH --- 2Y.G, 

SNEGEXP 
400 

2.00 
~1. 0 

NO 
1374 7 

T<kF~IC MIX CMTA TO FOLLOW ? ------------------------------
S~:J FOR RANCC~ ~UMcERS -----------------------------------

CuTcCUND TRAFFIC OESTI~ATICN DAT4 FGR LEG 2: 

LEG ~u~se• -------------------------- 3 4 0 
,.,c~~T OF L<G 2 IN~CU~O 

EnlCLES •ITn JlSTl~ATIC~ 0~ L,G --- 45 c C: 55 u c 

;'JI' ..... 
I 

0!1 
CAl 



TEXAS T~AFFlC SIMULATION FAC~AG£ 
GECKETRY I~OUT CATA 

Xi<l'i'L:' 3 SK:wtC CIIAI<Ivh~ CNLY 5 L:~;,s 

Lc~ ! G~OMET•Y DATA: 

L~G AhGL~ ---·-----------------------·- 19~ 
l ~ Trl CF lNSO~~" LANeS --------------- 80C 
.~~ T~ CF DUTSC~~~ L'NEi -------------- 250 
~UM :R OF lN~OLN) LA"o~S --------------- i 
~u~ ER CF OUToCU~O LANES -------------- C 
SPE C LIMIT ON ItooaCUNO LAN~S (KP~) ---- 3C 
S?c C Ll~IT CN OUTBOUNO LANES (M?H) --- 3C 
~-~ C:'NT!~LI~~ CFFS~T ----------------- C 
~~CIIN ~lOT~ -------------------------- 0 

~'N! CATA FOi ~N&OUNC LEG 3: 
(CONVeRTeD •P?ROAC~ !) 

Ll~: NUr3!R ------------------------------- 1 
{I~~CUNC LAhE hUMIER) --------------------- 1 
·I~T~ Cf LANE ----------------------------- 12 
H:wi•E~T CCCi ----------------------------- LS 
LcNG n CF UiAEL£ LANE FKOM LANE TfR~lNAL -- C 
L~h~ M OF ~S,~L LANE fijCM OUTER ~NO ------ 0 
~F~s T O• LA~t TeRMINAL ---------·--------- 4 
~i•C ~T OF IN80~NO TRAFFIC 

TC ~T~i :~ THIS LA~E -------------·------ 45 
M~CIAN 

TnE~E ~RE NC ;ut~O~~J LA~iS FCR LE~ 3 

II 

2 

1l 
SR 

G 
0 
0 

54: 
Cl:Ril 

:ll~'IFL~ 3 

TEXAS TRAFfiC SI"'ULATlvN P&CKA~( 
QRIV<R-v:HICLt lNPLT ~'TA 

SKhED Oit.MC'-0 ONLY 5 L :OGS 

:too3CL~u T~AFFIC HcAC~AY FR.~UtNCY DISTRIBUTIC~ DATA FOR LE' 3: 

:. ~~ FO~ I~SC;h~ T AFFIC H!IC~~y FRE,UE~CY DI5TRI3UTION 
T T~L M:UkLY VCl~~ ON LEG, vPn --------------------·-----
p ~A~ Ti> PO" OI~T Ie~TICN -·---------------·--------------

SNEGEH 
400 

z.oo 
31.0 

110 
291 

~ AN, : o RC~NTILE SPEEC OF ENT2~1NG V2HlCLfS, MPH --- 29.C, 
T ~FF C ~ ~ LAT~ TO FCLLO• ? --··------------------··------

t~ ~· ~~CO~ N~~BEIS ----·------------------------------

CWT~CU~C T~IFFIL JESTINATIO~ DATA FOR LEG !: 

L ~ ~U~bCK ---------··------·--·----- 1 2 ! 4 5 c 
P:RCt~T C~ LtY 3 INiOUNO 
v2~!cLcS •rTH" C~~Tl~ATION ON LEG --- oC 5C c 1C 0 c 

.,. -: 



TElA$ TRAFFIC SIMLLATIQN PACKA~c 

~oCMeTRT l~PvT C~TA 

:X~Mt:'LC SKE,.EO C.i.A1'01'1C Ot.LV 5 LEGS 

L:G o vSO~oTRT DATA: 

LtG ~~~LS -----------------------------
Lc~GTh OF !~mOU~D LA~ES -------------·
Lc~.TH CF OUTSOUM~ LA1'1Ei ---·-------·-
~U~~:~ ~F l~3Cv~C L~I';ES ---------··---
~uM~~R CF 00T6CUNC LAhES --------·----
SPctC Ll~IT Qt. 11';8~U~C LANES (~PH) ----
5?EEC Ll,IT Ql'; OvT!CuN~ LA~iS (I'PH) --
.~~ CE~Te~Ll~t ~FFSET -----------------
~~~l!N •lOTH --------------------------

THo;c 4~E I';C INECUNC LA~fj FOR LEG 4 

L:~E ~aTo FCR OUT~Ou~: LEG 4: 
ICC~V ~ToC ~PPRCACh 1~) 

19{.; 
bCC 
250 

c 
2 

3C 
3C 

-12 
c 

L~~: ~U~BE~ ------------------------------- 1 
I~UT:CU~C LA~E ~UM~ci) --------------·----- 1 
•· T~ OF LA~E ----------------------------- 1Z 
v ~~~~~T CO~E --·-·-----------·---------~-- LS 
c ~.1~ CF UiAeLt LINE FRCM LA~E TtG~l~OL -- G 
• \.T~ Cf USAdL~ LA~E F~CM CLT!~ -~t ------ ~ 

rooT C" LANE T<-~l~~L ------------------- -10 
MEOLA~ 

2 
12 
LS 

" 0 
-14 

CLRc 

TEXA~ T~MFF!C SIMULATIO~ PACKA~E 

~EC~ETkY INPUT CATA 

:>i!.~~~l: J 5~<.c"tD JUf'C"',;, O~LY ; LE~5 

" ~ > j~~f'cTRY ~ATA: 

~ G •~G~! ----------------------------- 27C 
L ~STh ~F :~cOU~: LA~E~ --------------- 60C 
Lc~~Tn CF 0LT6CL~D L~NtS -------------- 25C 
~~~~=~ CF INSC~~C LAN~3 --·---------·-· C 
NJ"c:w CF 0JT50J'D LANES -----·-------- 0 
S~~~t L;MIT GN INICu~J LA1'1ES CMP~) -·-- 30 
,o ~: Llf'IT CN OLTSCUNJ LANfS (~PH) --- 30 

~ C!~T~RLI~~ OFFSST ---------------·- C 
"'":•~ ~IJTh ---·--·------------------- 0 

T~E~~ 15E NU LA~~S FCR LEG ~ 

II 

TEXAS TRAFFIC SIMULATIO~ PACKAGE 
GECMETRY IhPUT CATA 
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APPENDIX A.2 

EXAMPLES OF HOW TO USE THE DATA-ENTRY PROGRAM 

CONTENTS 

.Eigw:a .c.asa· &ilkm* 

A.2·0 1 1b A.2-2 

A.2-1 1 1C A.2·4 

A.2-2 2 2a A.2·6 

A.2-3 2 2b A.2-7 

A.2.4 3 3a A.2-8 

A.2-5 3 3b A.2-9 

•see pages A-21 and A-22 for descriptions of Cases and Actions. 

A.2-1 



A.2-2 

$IGDVDATAI 
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ? 
IID=6X6J 

LEG 4 LENGTH 800 [ LEG 1 ( 0 , 0 ) [ 
LANE 1 2 3 I I * I I 

I I I I 

MVMT LS S SR 1 21 1 2 l 1 2* 1 2 11 2 : 1 2 
1 3 ~ 2 ~ 1 * 4 l 5 ~ 6 

20 
........................................ ,1 

--------------------------- I 
12 6 

12 5 
6X6 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

LEG LENGTH 800 
LANE 1 2 3 
MVMT LS S SR 

20--------------------------
:3 12 
:--------------------------
:2 12 I 

I 
--------------------------- I :--------------------------

12 4 : :1 12 
LEG 4 *********************-------------0-------------********~*********** LEG 2 
< 210, o) 1 2 1 : I 4 1 2 (go, -1 2) 

I 

12 2: 5 12 I 
I 

---------------------------: I --------------------------
12 3: t 6 12 

---------------------------20 : ••••••••••• 20--------------------------
[6[5[4*1 l2l3l 
I I I * I I I 
I I I I I I 

LEG 3 LENGTH 800 : 1 21 1 2: 12*12 112 : 12 I LEG 2 LENGTH 800 
LANE 1 2 3 I I I * I I I 

I I I I I I LANE 1 2 3 
MVMT LS S SR I I LEG 3 ( 180, 0) I I MVMT LS S SR 
DO YOU WANT TO USE THIS PERMANENT LIBRARY FILE (ID="6X6") ? 

m 
DO YOU WANT TO COPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY ? 

[Y)-{1) 
DO tifu WANT TO SAVE THE REVISED DATA ? m 
KEYIN FILE NAME FOR NEW/REVISED DATA: 

I NEW6X6 1-{2) 
IS FILE NXME "QSA2:[055100]NEW6X6.DAT;1" OK?-® 

00-@ 
FILE NAME "QSA2:[055100]NEW6X6.DAT;1" ADDED TO USER-GROUP LIBRARY 
REVISED DATA FROM FILE "QSA2:[055100.TEXAS]GDV6X6.DAT;1" 
WILL BE SAVED ON FILE "QSA2:[055100]NEW6X6.DAT;1" 

¢ 
INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON: 

"QSA2: [ 0551 00 ]NEW6X6. DAT; 1 " 
GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[055100]FOR030.DAT;1" 
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED. 

Figure A.2-0. Example of CASE 1, Action lb Choosing a permanent 1 ibrary 
file, automatically copying it, making revisions and saving 
the revised data on a new file for future use. 

(continued) 



NOTES: 

A.2·3 

Figure A.2-0. Continued. 

This response indicates that the user wants to name, save and catalog 
the file that holds the revised data. 

Name for file of revised data. 

Prompt to show the complete file name to the user. File naming 
convention will vary, depending on the type of host computer. This 
example is from a Digital Equipment Co., VAX. 

Pressing I]) !£liD here would cause the program to reprompt for a 
file name for the revised data, as on the line just before ~ . 

Review existing data and make changes as desired. 



A.2-4 

$IGDVDATAI 
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ? 
IID•5X5J-(!) 

LEG 4 LENGTH 800 
LANE 1 2 3 
MVMT L S SR 

I LEG 1 
I I I 
I I I 
I I I 
I I I 

(0,-12) 
* I I 
* I I 

I 1 21 1 21 1 2*1 2 
131211*4 

112 
I 5 

20 ....................................... " .... ' ' 
----------------------------- I 

12 5 
5X5 

12 4 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LEG 1 
LANE 
MVMT 

LENGTH 800 
1 2 3 
L S SR 

20----------------------------
:3 12 
:----------------------------
:2 12 

LEG 4 ***********************---------0---- :----------------------------
( 210, o) 1 2 1 : I :1 12 
-----------------------------: !-------------**********************LEG 2 

12 2: I 4 12 (90,-12) 
-----------------------------: 

12 3: 
I 
I 
I 
I 5 12 

-----------------------------20 : ........... 20----------------------------
5 I 4 * 1 I 2 l 3 I 

I * I I I 
I I I I 

1 2 : 1 2* 1 2 : 1 2 : 1 2 : 
LEG 3 LENGTH 800 I * I I I LEG 2 LENGTH 800 

LANE 1 2 3 I * I I I LANE 1 2 3 
MVMT L S SR 1 LEG 3 (180,0) I MVMT L S SR 
DO YOU WANT TO USE THIS PERMANENT LIBRARY FILE (ID="5X5") ? 

[!] 
DO YOU WANT TO COPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY ? 
[!] 
DO YOU WANT TO SAVE THE REVISED DATA ? 

00-<zl 
REVtsED DATA FROM FILE "QSA2:[055100.TEXAS]GDV5X5.DAT;1" 
WILL NOT BE SAVED 

~ _k) 
GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[055100]FOR030.DAT;1" 
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED. 

Figure A.2-1. Example of CASE 1, Action lc - Choosing a permanent library file, 
automatically copying it, making revisions and discarding the 
revised.data after a single use. 

(continued) 



NOTES: 

A.2-5 

Figure A.2-1. Continued. 

The prompt is a "shortcut" for asking to use a file from the library 
and then being prompted for the ID. 

This response indicates that the user only wants to use the revised 
data once and not save it for future use. 

Review existing data and make revisions as desired. 

A listing of the revised data is on this file. To see the listing, 
send this file to a printer or display it on the terminal. 



$IGDVDATA I 
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ? 

[ID 
DO YOU WANT TO USE AN EXISTING DATA FILE ? 
m 
KEYIN AN EXISTING DATA FILE NAME: 

INEW6X61 
IS EXISTING DATA FILE NAME "QSA2:[055100]NEW6X6.DAT;1" OK? 

rn 
DO YOU WANT TO REVISE THE EXISTING DATA ? 

[ID 
INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON: 

"QSA2:[055100]NEW6X6.DAT;1" 
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED. 

FigureA.2-2. Example of CASE 2, Action 2a - Using an existing file 
without revision. 



$(GDVDATAJ 
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ? 
IFILE-NEWGX61-{1) 
IS EXISTING DATA FILE NAME "QSA2:[055100]NEW6X6.DAT;1" OK? 
y 

DO YOU WANT TO REVISE THE EXISTING DATA ? 
00 
DO YOU WANT TO SAVE THE REVISED DATA ? 

lFILE= J--{2) 
IS FILE NXME "QSA2:[055100]NEW6X6.DAT;1" OK? 

00 

A.2-7 

FILE NAMED TO SAVE REVISED DATA IS THE FILE THAT CONTAINS THE EXISTING DATA 
DO YOU WANT TO SAVE THE REVISED DATA ON THE EXISTING DATA FILE?~ 

(!)-@) 
FILE NAME "QSA2:[055100]NEW6X6.DAT;1" ADDED TO USER-GROUP LIBRARY 
DATA ON FILE "QSA2:[055100]NEW6X6.DAT;1" WILL BE REVISED 

INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON: 
"QSA2: [ 055100 ]NEW6X6. DAT; 1 " 

GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[055100]FOR030.DAT;1" 
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED. 

Figure A.2-3. Example of CASE 2, Action 2b - Choosing an existing file and 
making revisions on the existing file. 

NOTES: 

This is a "shortcut" to indicate the desire to use an existing file 
and also to enter the existing file name with a single keyin. 

Another "shortcut" to indicate the desire to name and save the file 
of revised data and with the same keyin, name the file to receive the 
revised data. The "empty" file name forces the program to use the 
file name referenced previously at (!) . 
Message to notify user that the revisions will be made directly to the 
existing file. This will write the revised data over the currently 
existing data permanently, making it impossible to recover the data as 
it was before revision. 

Pressing ffi) (£liD here will cause the program to re~prompt for the 
name of the file on which to save the revised. 

Review existing data and make changes as desired. 



$IGDVDATA1 
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ? 

[!] 
DO YOU WANT TO USE AN EXISTING DATA FILE ? 

00 
DO YOU WANT TO KEYIN NEW DATA ? 
lil 
NEW DATA WILL BE ENTERED BY KEYIN 
DO YOU WANT TO SAVE THE NEW DATA ? 
IFILE=RRDATAJ 
IS FILE NAME "QSA2:[055100]RRDATA.DAT;1" OK? 
m 
FILE NAME "QSA2:[055100]RRDATA.DAT;1" ADDED TO USER-GROUP LIBRARY 
KEYED IN DATA 
WILL BE SAVED ON FILE "QSA2:[055100]RRDATA.DAT;1" 

¢ 
INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON: 

"QSA2:(055100]RRDATA.DAT;1" 
GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:(055100]FOR030.DAT;1" 
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED. 

Figure A.2-4. Example of CASE 3, Action 3a - Keyed in data saved on a new 
file for future use. 

NOTE: 

(!) Key in data in response to prompts. 



$IGDVDATA] 
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED. 
DO Y~ANT TO USE A FILE FROM THE PERMANENT LIBRARY ? 
IKEYI-\!J 
NEW DATA WILL BE ENTERED BY KEYIN 
DO YOU WANT TO SAVE THE NEW DATA ? 00 . 

A.2-9 

~ 
GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[055100]FOR030.DAT;1" 
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED. 

Figure A.2·5. Example of CASE 3, Action 3b - Keying in data and discarding 
the data after a single use. 

NOTES: 

G) This is a "shortcut" to indicate that data is to be entered by keyin. 

(3) Keyin data in response to prompts. 



APPENDIX A.3 

HARD COPIES OF SCREEN DISPLAYS FOR SIMDATA 

PAGE 

Description of data fields displayed in prompts by SIMDATA .......... A.3·2 

Data-edit requests for use in SIMDA T A . . . . . . . . . . . . . . . . . . . . . . . . . . . A.3·5 

A.3-1 



A.3·2 

Description of data faelds displayed in prompts by SIMDATA 

SIMULATION PARAMETER-OPTION DATA: 
FC1l - START-UP TIME IN MINUTES. (STATISTICS NOT GATHERED) <2.0 TO 10.0> (5.01 
f(2l - SIMULATION TIME IN MINUTES. <10.0 TO 10.0> lfROI G&D-V REF. FILEl 
FC3l - TIME INCREMENT FOR SIMULATION, •DT•. CSUGGEST 1.0 FOR SIGNAL, 

0.5 FOR NON-SIGNAL) <0.50 TO 1.00• (0.501 
f(4l - TYPE OF INTERSECTION CONTROL: c•u•, •v•, "ST", "A", "P", •sE• OR "f"> 

"U" - UNCONTROLLED. 
•y• - YIELD. 
"ST" - STOP, LESS THAN All WAY. 
"A" - All-WAY STOP. 
"P" - PRETIMED SIGNAL. 
"SE" - SEMI-ACTUATED SIGNAL. 
"f" - FULL-ACTUATED SIGNAL. 

f(5) - STATISTICAL SUMMARY BY TURNING MOVEMENT ? <"YES" OR "NO"> l"YES"l 
FC6l - STATISTICAL SUMMARY BY INBOUND APPROACH ? <"YES" OR "NO"> l"YES"l 
FC7l - COMPRESSED OUTPUT OF STATISTICS ? <"YES" OR "NO"> l"NO"l 
FUl - POLLUTION/DISPLAY TAPE ? <"YES" OR "NO"> £"NO"l 

SIMULATION PARAMETER-OPTION DATA 2: 
FC1l -SPEED BELOW WHICH A SPECIAL DELAY STATISTIC IS COLLECTED. <0 TO 40> (101 
FC2l -MAXIMUM CLEAR DISTANCE FOR BEING IN A QUEUE. <4 TO 40> [301 
FC3l - CAR FOLLOWING EQUATION PARAMETER LAMBDA. <2.300 TO C.OOO> 12.8001 
f(4) -CAR FOLLOWING PARAMETER MU. <0.600 TO 1.000> [0.8001 
FC5l - CAR FOLLOWING PARAMETER ALPHA. <0 TO 10000> ( 40001 
f(6) -TIME FOR LEAD ZONE USED IN CONFLICT CHECKING. <0.50 TO 3.00> (1.301 
f(7)- TIME FOR LAG ZONE USED IN CONFLICT CHECKING. <0.50 TO 3.00> £.501 

LANE CONTROL DATA: 
EACH FIELD - TYPE OF CONTROL FOR THE INDICATED INBOUND LANE: 

"BL" - BLOCKED LANE. LANE ENDS BEFORE THE INTERSECTION. 
"UN" - UNCONTROLLED. <ONLY IF INTER. CONTROL = •NONE", "YIELD" OR "STOP"> 
"VI" - YIELD SIGN. <NOT IF INTERSECTION CONTROL : "NONE"> 
"ST• - STOP SIGN. <ONLY If INTERSECTION CONTROL : "STOP" OR "All-WAY"> 
"81" - SIGNAL WITHOUT LEFT OR RIGHT TURN ON RED. <SIGNALIZED INTER. ONLY> 
"LT" - SIGNAL WITH LEFT TURN ON RED. <SIGNALIZED INTERSECTION ONLY> 
"AT" - SIGNAL WITH RIGHT TURN ON RED. <SIGNALIZED INTERSECTION ONLY> 

PRETIMED SIGNAL TIMING DATA (SECONDS): 
FC1l -GREEN INTERVAL. <1.0 TO 99.0, SECONDS> (30.01 
FC2l -YELLOW-CHANGE INTERVAL. <1.0 TO 9.0, SECONDS> [3.01 
f(3) - All REO-CLEARANCE INTERVAL. <0.0 TO 9.0, SECONDS> lO.OJ 

PRETIMED SIGNAL TIMING DATA (PERCENT OF CYCLE): 
f(1)- GREEN INTERVAL. <I TO 99, PERCENT OF CYCLE> 1301 
FC2l -YELLOW-CHANGE INTERVAL. <1 TO 9, PERCENT Of CYClE> [51 
f(3l - All RED-CLEARANCE INTERVAL. <0 TO 9, PERCENT OF CYCLE> lOJ 



Description of data fields displayed in prompts by SIMDATA (continuation) 

SEMI-ACTUATEn SIGNAL TIMING DATA FOR UNACTUATED CONTROLLER PHASE A: 
FC1) -MINIMUM GREEN INTERVAL. <1.0 TO 99.0, SECONDS> [30.01 
FC2) -YELLOW-CHANGE INTERVAL. <1.0 TO 9.0, SECONDS> (3.01 
FC3) - ALL RED-CLEARANCE INTERVAL. <0.0 TO 9.0, SECONDS> [0.01 

SEMI-ACTUATED SIGNAL TIMING DATA FOR ACTUATED CONTROLLER PHASES: 
FC1)- INITIAL INTERVAL. <0.0 TO 99.0>l3.0J 
FC2) - VEHICLE INTERVAL. <"DT" TO 99.0> [2.01 
FC3) -YELLOW-CHANGE INTERVAL. <1.0 TO 9.0> [3.01 
FC4) - ALL RED-CLEARANCE INTERVAL. <0.0 TO 9.0> lO.OJ 
FC5) - MAXIMUM EXTENSION. <0.0 TO 99.0> [30.01 
FC6) -SKIP PHASE SWITCH POSITION. <"ON" OF "OFF"> l"OFF"J 
FC7l -RECALL SWITCH POSITION. <"ON" OR "OFF"> l"OFF"J 
FC8) -MINOR MOVEMENT CONTROLLER ? <"YES" OR "NO"> l"NO"J 

A.3-3 

FC9) -DUAL LEFTS TO BE FOLLOWED BY TWO SINGLE LEFTS I <"YES" OR "NO"> l"NO"J 

FULL ACTUATED SIGNAL TIMING DATA: 
FC1) - INITIAL INTERVAL. <"DT" TO 99.0> [3.01 
FC2) - VEHICLE INTERVAL. <"DT" TO 99.0> l2.0J 
FC3) - YELLOW-CHANGE INTERVAL. <1.0 TO 9.0> [3.01 
FC4) - ALL RED-CLEARANCE INTERVAL. <0.0 TO 9.0> lO.OJ 
FC5) - MAXIMUM EXTENSION. <0.0 TO 99.0> [30.01 
FC6) - SKIP PHASE SWITCH POSITION. <"ON" OF "OFF"> l"OFF"l 
FC7)- RECALL SWITCH POSITION. <"ON" OR "OFF"> l"OFF"J 
FC8) -MINOR MOVEMENT CONTROLLER ? <"YES" OR "NO"> l"NO"J 
FC9) - DUAL LEFTS TO BE FOLLOWED BY TWO SINGLE LEFTS ? <"YES" OR "NO"> l"NO"l 

GREEN INTERVAL SEQUENCE DATA: 
EACH FIELD -GREEN SIGNAL INDICATION FOR THE CONTROLLER PHASE AND LANE: 
"C" - CIRCULAR GREEN. All PERMITTED MOVEMENTS MAY MOVE. 
"L" - LEFT GREEN ARROW, PROTECTED LEFT TURN. 
"S" - STRAIGHT GREEN ARROW. "R" - RIGHT GREEN ARROW. 
***ANY TWO OF THE ABOVE MAY BE USED TOGETHER, EXCEPT "LS" OR "LR". 
"UN" - UNSIGNALIZED, SIGN CONTROL OR BLOCKED LANE, PER LANE CONTROL DATA. 
BLANK - IMPLIED RED. 

FOR DETECTORS: DATA 
f(1) -

f(2) 
f(3) 
f(4) 
f(5) 
f(6) 

LEG ON WHICH DETECTOR IS LOCATED. <1 TO NUMBER OF LEGS> [11 
FIRST INBOUND LANE COVERED BY DETECTOR. l1J 
NUMBER OF INBOUND LANES COVERED BY DETECTOR. (1J 
SPACING BETWEEN DETECTOR AND NOMINAL LANE TERMINAL. <-1000 TO 100> 101 
DETECTOR LENGTH. <1 TO 100> I&OJ 
TYPE OF DETECTOR.<"PU" CPULSE),"PR" CPRESENCE) OR "IN" CINACTIVEl>I"PR"l 



A.3-4 

Description of data fields displayed in prompts by SIMDATA (continuation) 

DETECTOR CONNECTION DATA: 
f(1)- DETECTOR CONNECTION FOR THE CONTROllER PHASE. <"AND" OR "0R 11 > l"OR 11 J 
FC2) AND GREATER - THE NUMBER OF A DETECTOR CONNECTED TO THE CONTROllER PHASE. 

NEGATIVE INDICATES A "NOT" CONNECTION. (USE "0" TO INDICATE 
THAT NO DETECTOR IS CONNECTED) <+/- NUMBER OF DETECTORS (1)> 

CONTROllER PHASE "CLEAR TO" DATA: 
EACH FIELD - THE LETTER OF A CONTROllER PHASE THAT CAN BE •CLEARED TO" DIRECTLY 

FROM THE INDICATED CONTROLLER PHASE. <PHASE LETTER, 11 A" THRU "Z", 



A.3-5 

Data-edit requests for use in SIMDATA 

PHASE DATA EDIT REQUEST: Pl(il,jJ)J:fn*lfij(, ... J 
ITEMS BETWEEN BRACKETS (•( ... )•) ARE OPTIONAL AND MAY BE OMITTED. 

i - THE LETTER OF THE CONTROLLER PHASE FOR WHICH DATA IS TO BE EDITED. IAJ 
j -THE NUMBER OF THE FIRST FIELD TO BE EDITED.<INTEGER, 1 TO NO. OF FIELDS>l11 
fij -DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED. 

ADDITIONAL REPLACEMENT DATA FIELDS MAY FOLLOW fij, SEPARATED BY COMMAS. 
USE MULTIPLE COMMAS TO SKIP FIELDS. 

n -DUPLICATION FACTOR. USE FOR n SEQUENTIAL IDENTICAL FIELDS. 

DETECTOR DATA EDIT REQUEST: Df(if,j))J:fn*Jfijf, ... J 
ITEMS BETWEEN BRACKETS t•(. .. )")ARE OPTIONAL AND MAY BE OMITTED. 

i -THE NUMBER OF THE DETECTOR FOR WHICH DATA IS TO BE EDITED. l1J 
j - THE NUMBER OF THE FIRST FIELD TO BE EDITED.<INTEGER, 1 TO NO. OF FIELDS>l11 
fij -DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED. 

ADDITIONAL REPLACEMENT DATA FIELDS MAY FOLLOW fij, SEPARATED BY COMMAS. 
USE MULTIPLE COMMAS TO SKIP FIELDS. 

n - DUPLICATION FACTOR. USE FOR n SEQUENTIAL IDENTICAL FIELDS. 



APPENDIX B. IMPLEMENTATION OF THE TEXAS DIAMOND SIGNAL 
CONTROLLER IN THE TEXAS MODEL VERSION 3.0 

SIMULATION PROCESSOR 

The TEXAS Model for Intersection Traffic Version 3.0 
incoqx>rares modifications to earlier versions of the model 
for simuJating the Texas State Department of Highways and 
Public Transportation Diamond Interchange Signal Con
troller. This implementation provides users with a choice of 
four different phase sequence patterns which are referred to 
as "Figure 3", "Figure 4", "Figure 6", and "Figure 7". 
Information provided in the following paragraphs describe 
modifications made to the simuJation processor ("SIM
PROj which implement these signal controller schemes. 
The implementation is based upon a literal interpretation of 
the Texas State Department of Highways and Public Trans
portation (SDHPI) Diamond Controller Operation Specifi
cations [Ref 14 ]. The information which follows is intended 
for use by a "programmer level" user who does not use the 
user-friendly pre-processors. That is, most of the specific 
input data is transparent to users of the user-friendly pre
processors and is. therefore, of little interest However, 
simulation of very unusual cases or special puqx>se research 
efforts may find this information extremely helpful. 

The user-friendly pre-processor SIMDATA promptS 
users for data which are formatted in the form of data lines 
in a fJ.le which is read by the simulation processor SIMPRO. 
Modifications to SIMPRO begin with an extension to its 
interpretation of the parameter data line. Parameter line 
input to SIMPRO has been modified to allow the user to 
specify type of intersection control as "Figures 3.4, 6, or 7" 
respectively by entering in columns 39 and 40, a value 8, 9, 
10, or 11. Entering any of these special values for type of 
intersection control causes the following: 

(1) sets the number of overlap definitions to a value of 2, 
(2) sets the first overlap definition as Overlap A, 
(3) sets the second overlap definition as overlap B, 
(4) sets overlap A to be made up of phase 1 and phase 3, 
(5) sets Overlap B to be made up of phase 5 and phase 6, 
(6) sets the number of rings to a value of 2, 
(7) sets the number of phases in ring 1 to a value of 3, 
(8) sets ring 1 to be contain phase 1, 2, and 3, 
(9) sets the number of phases in ring 2 to a value of 3, 

(10) sets ring 2 to contain phases 5, 6, and 7, and 
(11) sets the number of detectors to a value of 10. 

The SDHPT Standard Specification for "Figures 3, 4, 
6, and 7" [Ref 14] provides for a system for numbering and 
locations for the 10 detectors. That system, and the corre
sponding numbering system used in SIMPRO are shown in 
Fig B-1. 

The cam stack line 1 input to SIMPRO has not been 
modified The number of cam stacks does not include the 
cam stack line 2 inputs for the overlap definitions. 
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The cam stack line 2 input to SIMPRO has been modi
fied to allow the user to enter a value of" A" or "B" for the 
phase number for the overlap phase definitions and to allow 
the user to enter a valueof"NCP" (Not Controlled by Phase) 
for the signal indication three-character code for each lane 
for lanes not controlled by the phase. The phase number is 
entered on the cam stack line 2 columns 1 through 2. The 
signal indication three-character code for each lane is en
tered on the cam stack line 2 columns 6 through 8, 9 through 
11, 12 through 14, etc. There should be only one yellow 
change interval for each phase and an all-red clearance 
interval if the duration of the all-red is non-zero. There 
should be only one yellow change interval and no red 
clearance interval for each overlap phase. 

Modifications to the full-actuated signal controller 
under Texas Diamond operation have deleted requirements 
for user specifications regarding a number of items on phase 
line 2. These include the skip phase switch option, recall 
switch option, minor movement controller option, dual left 
followed by two single lefts option, detector connection 
option, number of detectors attached to this phase, number 
of phases which can be cleared to directly from this phase, 
and the list of phase numbers which can be cleared to directly 
from this phase. This data is normally entered on the full
actuated signal controller phase line 2 columns 30 through 
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Detector Numbers and Locations from Texas Specification 

Detector Reference Numbers 
SIMPRO Standard Specification 

1 01 
2 02 
3 D2A 
4 03 
5 013 
6 05 
7 056 
8 06 
9 07 

10 07A 

Fig B-1. Standard detector specification and 
SIMPRO equivalents. 
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70. Operation of the modified controller assumes that the 
minim urn green interval is the sum of the initial interval plus 
the vehicle interval. Therefore the user should enter the 
value of the minimum interval minus the vehicle interval for 
the initial interval on the full-actuated signal controller 
phase. line 2 columns 03 through 07 and the value of the 
vehicle interval on the 

controller timer line follows the full-actuated signal control
ler phase line 2 and precedes the diamond interchange signal 
controller option line. Special timer intervals, allowable du
rations, descriptions, applicable phases and columns of the 
phase line 2 in which they must be entered are shown in 
Table B-1. 

full-actuated signal con
troller phase line 2 col
umns 08 through 12. The 
detector connection has 
been set to "OR" for the 
diamond interchange sig
nal controller. 

For the Texas Dia
mond the full-actuated 
signal controller phase 
line 3 input to SIMPRO 
has been deleted. This 
input normally defines 
the list of detectors con
nected to the phase. This 
list has been fixed for the 
diamond interchange sig
nal controller with phase 
1 connected to detector 
D 1, phase 2 to detectors 
02 and 02A, phase 3 to 
03 and Dl3, phase 5 to 
detectors are 05 and 
056, phase 6 to 06, and 
phase 7 connected to de
tectors 07 and D7 A. A 
diamond interchange sig
nal controller timer line 
input has been added to 
SIMPRO to allow the 
user to enter the values of 
the 12 special timer inter
vals (see Ref 14 note 2 
intervals and timers). 
The value entered by the 
user is referred to as the 
timer setting and does not 
change during a simula
tion run. At the appropri
ate moment, the timer 
setting is loaded into a 
variable called the timer 
value which is decre
mented each time scan 
until the timer value be
comes less than or equal 
to zero or until the timer is 
cancelled. The diamond 
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1 
2 
2 
3 
3 
4 
4 
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11 
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12 
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Int 

1 
2 
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4 
5 
6 
7 
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9 
lO 
11 
12 

TABLE B-1. DESCRIPTIONS OF TEXAS DIAMOND CONTROLLER 
SPECIAL INTERVALS 

VAL 

YES 
NO 
YES 
NO 
YES 
NO 
YES 
NO 
YES 
NO 
YES 
NO 
YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

Function of Option 

Enable deleetor 3 during phase 3-7 
Disable deleetor 3 during phase 3-7 
Enable deleetor 13 during phase 3-7 
Disable detector 13 during phase 3-7 
Enable deleetor 5 during phase 2-5 
Disable deleetor 5 during phase 2-5 
Enable deleetor 56 during phase 2-5 
Disable detector 56 during phase 2-5 
3-7 will follow 2-7 when 2 ends before 7 
1-7 will follow 2-7 when 2 ends before 7 
2-5 will follow 2-7 when 7 ends before 2 
2-6 will follow 2-7 when 7 ends before 2 
Simgap inhibited on 3-6, rest allowed on 
1-6, and 3-6 clears to 1-6 (figure 6 option A) 
Simgap enforced on 3-6, rest not allowed on 
1-6, and 3-6 clears to 1-5(figure 6 option A) 
Delee tor 2A is not cross-switched to 5 
during 2-5 and 2-7 is actuated(figure 6 option B) 
Deleetor 2A is cross-switched to 5 
during 2-5 and 2-7 not actuated (figure 6 option B) 
3-7 clears through 1-7 when going to 1-5 
(figure 6 option C) 
3-7 clears through 3-5 when going to 1-5 
(figure 6 option C) 
Simgap is inhibited on 1-5. rest is allowed 
on 1-6. and 1-5 clears to 1-6 (figure 7 option A) 
Simgap is enforced on 1-5, rest is not allowed 
on 1-6, and 1-5 clears to 3-6 (figure 7 option A) 
Deleetor 7 A is not cross-switched to 3 
during 3-7 and 2-7 is actuated (figure 7 option B) 
Detector 7 A is cross-switched to 3 during 
3-7 and 2-7 is not actuated (figure 7 option B) 
2-5 clears through 2-6 when going to 3-6 
(figure 7 option C) 
2-5 clears through 3-5 when going to 3-6 
(figure 7 option C) 

3 
3 
3 
3 

Phases Columns 

4 6 7 01-03 
4 6 7 01-03 
4 6 7 04-06 
4 6 7 04-06 
4 6 7 07-09 
4 6 7 07-09 
4 6 7 10-12 
4 6 7 10-12 

13-15 
13-15 
16-18 
16-18 

6 19-21 

6 19-21 

6 22-24 

6 22-24 

6 25-27 

6 25-27 

7 28-30 

7 28-30 

7 31-33 

7 31-33 

7 34-36 

7 34-36 

TABLE B-2. TEXAS DIAMOND CONTROLLER SPECIFICATIONS 

Time Special Timer Interval Usage Phases Columns 

0.0-99.0 Phase 3-5 Clearance Green Tuner 4 6 7 01-04 
0.0-99.0 Phase 1-7 Advance Green Timer 3 4 6 05-08 
0.0-99.0 Phase 2-6 Advance Green Timer 3 4 7 09-12 
0.0-9.9 Phase 2 Transfer Gap Timer 4 6 7 13-15 
0.0-9.9 Phase 7 Transfer Gap Timer 4 6 7 16-18 
0.0-99.0 Phase 1-6 Advance Green Minimum Tuner 6 19-22 
0.0-99.0 Phase 1-6 Advance Green Maximum Timer 6 23-26 
0.0-99.0 Phase 2-7 Advance Green Timer 6 27-30 
0.0-99.0 Phase 1-6 Advance Green Minimum Timer 7 31-34 
0.0-99.0 Phase 1-6 Advance Green mMaximum Timer 7 35-38 
0.0-99.0 Phase 2-7 Advance Green Timer 7 39-42 
0.0-99.0 Phase 3-5 Clearance Green T1rner 3 43-46 



A diamond interchange signal controller option card 
input has been added to SIMPRO to allow the user to enter 
the values of the 12 options (see Ref 14 note 4 l/0 assign
ments). The diamond interchange signal controller option 
card follows the diamond interchange signal controller timer 
card and precedes the detector card 1. The options are 
described, along with input requirements in Table B-2. 

Variable Names Added for Simullllion of the 
Actuated Diamond ControUer 

The following paragraphs describe new variable names 
and functions added to SIMPRO to simulate the diamond 
interchange signal controller. Hold is a name used in the 
diamond interchange signal controller as a logical variable 
for each phase with a value of true or false. It is only valid 
when the phase is the current phase and means that the phase 
must remain at least until the hold is released If the phase 
gaps out, maxes out, or times out(setsselect true) and if hold 
is set true then the diamond interchange signal controller will 
not allow the next phase to be chosen and entered until hold 
is set false. Hold is set true when a special timer is initiated 
for the phase, when simultaneous gap out of a phase combi
nation is required before choosing the next phase, and in 
certain special conditions defined in Ref 14. Hold is set false 
when a special timer is timed out or cancelled, when simul
taneous gap out of a phase combination occurs as required, 
or in certain special conditions defined in Ref 14. 

Call is a name used in the diamond interchange signal 
controller as a logical variable for each phase with a value of 
true or false. Call means that there is demand for a phase and 
the phase must be serviced. It is set true when there is 
detector actuation for the phase when the phase is the current 
phase in the yellow change or red clearance interval, when 
there is detector actuation for the phase when the phase is not 
the current phase, when the phase maxes out, and in certain 
special conditions defmed in Ref 14. Call is set false when 
the phase enters the green interval for the phase. Call can be 
thought of as a memory feature for detector actuations. 
Select is a name used as a logical variable for each phase 
with a value of true or false. Select means that a phase has 
gapped out, maxed out, or timed out and means that the next 
phase should be chosen. Select is set true for a phase when 
the current phase gaps out, maxes out, or times out. Select 
is set false when the time remaining in the current phase is 
reset to the vehicle interval when there is detector actuation 
on the current phase while in the green interval and the time 
into the current phase is greater than the initial interval and 
set false when the phase becomes the current phase and 
enters the phase green interval. 

Next is a name used as a logical variable for each phase 
with a value of true or false. Next means that a phase has 
been chosen to the be the next phase. Next is set true for a 
phase when the current phase gaps out, maxes out, or times 
out; chooses the phase to be next; and enters the yellow 
change interval for the current phase. Next is set false for a 
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phase when the phase becomes the current phase and enters 
the green interval. 

Rest means that in the absence of demand for any phase, 
the controller will remain in the current phase until there is 
demand for another phase. If a phase is not allowed to rest 
then the diamond interchange signal controller moves to the 
next phase in the preferential phase sequence. For "Figure 
3", rest is allowed in all phase combinations. For "Figures 
4,6,and 7,"restis allowed in phase 1-5,phase2-5,phase3-
6, phase 3-7, and optionally other phases defmed by the 
diamond interchange signal controller options. For "Figure 
6", rest is allowed in phase 1-6 if the "Figure 6" option A 
(Option 7) is "YES" (see Ref 14 "Figure 6" note 3 phase 
sequence options - option A = ON). For "Figure 7", rest is 
allowed in phase 1-6 if the "Figure 7" option A (Option 10) 
is "YES" (see Ref 14 "Figure 7" note 3 phase sequence 
options - option A = ON). 

Simgap is a logical variable with a value of true or false. 
Simgap means that each phase in a phase combination has 
simultaneous gapped out, maxed out, or timed out (select is 
true for both phases). In all cases where simgap is to be 
enforced, hold is set true for both phases until simgap is 
reached. If one of the phases gaps out, maxes out, or times 
out before the other phase then the controller waits until the 
other phase gaps out, maxes out, or times out. When simgap 
is reached, simgap is set true, hold is set false for each phase, 
and a new phase is chosen for each ring. 

Demand on red is a logical variable for each ring with 
a value of true or false. Demand on red means that there is 
demand for service for another phase in the ring and there
fore the max out timer for the ring should be started and the 
phase should gap out or max out as soon as possible. 
Demand on red for a ring is set true when call is true for the 
current phase for the ring and the current phase for the ring 
is in the yellow change or red clearance interval and set true 
when call is true for any phase in the ring that is not the 
current phase. 

System demand on red is a logical variable with a value 
of true or false. It means that there is demand for service for 
another phase in any ring and therefore when the current 
phase in a ring gaps out, maxes out, or times out then if 
demand on red for the ring is false and system demand on red 
is true or system demand on red is false and rest is false for 
the current phase then call is set true for the next preferential 
phase in the ring. This action may cause call to be set true 
for a phase in the other ring to eventually move the controller 
in the preferential sequence order to a phase combination 
which will service the demand. System demand on red is 
initialized to false each time scan and is set true if call is true 
for any phase in any ring, set true if there is detector actuation 
for the current phase for a ring and the current phase for the 
ring is in the yellow change or red clearance interval, and set 
true if there is detector actuation for any phase in the ring that 
is not the current phase. 
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Implemented Interpretations of"Figures 3, 4, 6, 
and7" 

For "Figure 3", the simulated diamond interchange 
signal controller starts in phase 1-6. The ftrst phase is phase 
1 and it may clear to phase3. The second is phase2and it may 
clear to phase 1 and 3. The third is phase 3 and it may clear 
to phase 2 and I. The fourth is phase 5 and it may clear to 
phase 7 and phase 6. The ftfth is phase 6 and it may clear to 
phase 5 and, the sixth phase is phase 7 and it may clear to 
phase 6 and 5. Phase 3 normally has 1 detector labeled 03 
(see Figure B-1) while detector 013 is active only during 
phase 2-5, 2-6. and 2-7 (see Ref 14 "Figure 3" note 1 detec
tors- 013). PhaseS normally has 1 detector labeled05 while 
detector 056 is active only during phase 1-7, 2-7, and 3-7 
(see Ref 14 "Figure 3" note 1 detectors- 056). 

For "Figure 4," the simulated controller starts in phase 
1-5. Phase 1-5 may clear to phases 2-5, 3-6, and 3-7. Phase 
2-5 may clear to phases 3--6, 3-7, and 1-5. Phase 3-6 may 
clear to phase 3-7, 1-5. and 2-5. Phase 3-7 may clear to 
phases 1-5, phase 2-5, and 3-6. Clearance from phase 1-5 to 
phase 3-6 is through phase 3-5. Clearance from phase 1-5 to 
phase 3-7 is through 3-5. Clearance from phase 2-5 to phase 
3-.6 is through phase 2--6. Clearance from phase 2-5 to 3-7 is 
through phase 3-5. Clearance from phase 3-6 to phase 1-5 is 
through 3-5. Clearance from phase 3-6 to 2-5 is through 
phase 3-5. Clearance from 3-7 to 1-5 is through phase 1-7. 
Finally, clearance from phase 3-7 to phase 2-5 is through 
phase 3-5. See Ref 14 "Figure 4" note 1 phase sequences
preferred phase sequence. Phase 2 normally has 1 detector 
and labeled (see Figure 1) 02 while detector 02A is active 
only during phase 2-5 (see Ref 14 "Figure 4" note 2 detector 
operation - 02 & 02A). Phase 7 normally has 1 detector 
labeled 07 while detector 07A is active only during phase 
3-7 (see Ref 14 "Figure4" note 2 detector operation- 07 & 
07A). 

Simulation of "Figure 6" begins with the controller in 
phase 1-5. Phase 1-5 may clear to phases 2-5, 3-7,and 3-6. 
Phase 2-5 may clear to phases 2-7,3-6, and 1-5. Phase 2-7 
mayclearto3-7. Phase3-7 may cleartophases3-6, 1-S,and 
2-5. Phase3-6maycleartophase 1-5(ifthe"Figure6"phase 
1-6 advance green minimum timer setting (special timer 
interval6)isequaltoO.Oandthe"Figure6"optionA(Option 
7) is "NO" (see Ref 14 "Figure 6" note 3 phase sequence 
options - option A = OFF)) or to phase 1-6 (if the "Figure 6" 
phase 1-6 advance green minimum timer setting (special 
timer interval6) is greater than 0.0 or the "Figure 6" option 
A (Option 7) is "YES" (see Ref 14 "Figure 6" note 3 phase 
sequence options -option A=ON)), phase 2-S,and phase 3-
7.Phase 1-6maycleartophase 1-5. When phase 1-5clears 
to phase 3-6 the signal controller will clear through phase 3-
5. Clearance from phase 1-5 to phase 3-7 is through phase 3-
5. Clearance from phase 2-5 to phase 3-6 is through phase 2-
6. Clearance from phase 2-5 to phase 3-7 is through phase 
3-5. Clearance from phase 3-6 to phase 2-5 is through phase 
3-5. Oearance from phase 3-7 to phase 1-5 is through phase 

1-7 (if "Figure 6" option C (Option 9) is "YES" (see Ref 14 
"Figure 6" note 3 phase sequence options- option C =ON)) 
or phase 3-5 (if"Figure 6" option C (Option 9) is "NO" (see 
Ref 14 "Figure 6" note 3 phase sequence options -option C 
=OFF)). Clearance from phase 3-7 to phase 2-5 is through 
phase 3-5. See Ref 14 "Figure 6" note 1 phase sequences. 
Phase 2 normally has 1 detector called 02 (see Figure A-1) 
while detector D2A is active only during phase 2-5 (see Ref 
14 "Figure 6" note 4 alternate and overlap detectors- D2A). 
Phase 7 normally has 1 detector labeled 07 while detector 
07 A is active only during phase 3-7 (see Ref 14 "Figure 6" 
note 4 alternate and overlap detectors - 07 A). 

Simulation of"Figure 7" starts in phase 1-5 which may 
clear to phase 3-.6 (if the "Figure 7" phase 1-6 advance green 
minimum timer setting is equal to 0.0 and the "Figure 7" 
option A (Option 10) is "NO" (see Ref 14 "Figure 7" note 3 
phase sequence options- option A= OFF) or to phase 1-6 (if 
the "Figure 7" phase 1-6 advance green minimum timer 
setting is greater than 0.0 or the "Figure 7" option A (Option 
10) is "YES" (see Ref 14 ''Figure 7" note 3 phase sequence 
options- option A= ON)), phase 3-7, and phase 2-5. Phase 
1-6 may clear to phase 3-6. Phase 3-6 may clear to phases 3-
7, 2-5, and 1-5. Phase 3-7 may clear to 2-7, 1-5, and 3-6. 
Phase 2-7 may clear to phase 2-5. Phase 2-5 may clear to 
phase 1-5, 3-6, and 3-7. Clearance from 3-6 to phase 2-5 is 
through phase 3-5. Oearance from phase 3-6 clears to 1-5 is 
through phase 3-5. Clearance from phase 2-5 to 3-.6 is 
through phase 2-.6 (if ftgure 7 option C (Option 12) is "YES" 
(see Ref 14 "Figure 7" note 3 phase sequence options -
option C =ON)) or phase 3-5 (if"Figure 7" option C (Option 
12) is "NO" (see Ref 14 "Figure 7" note 3 phase sequence 
options- option C =OFF)). Clearance from phase 3-7 to 
phase 1-5 is through phase 1-7. Clearance from phase 2-5 to 
3-7 is through phase 3-5. Clearance from phase 1-5 to 3-7 
is through phase 3-5. See Ref 14 "Figure 7" note 1 phase 
sequences. Phase 2 normally has 1 detector labeled 02 while 
detector 02A is active only during phase 2-5 (see Ref 14 
"Figure 7" note 4 alternate and overlap detectors - 02A). 
Phase 7 normally has 1 detector labeled 07 while detector 
07 A is active only during phase 3-7 (see Ref 14 "Figure 7" 
note 4 alternate and overlap detectors - 07 A). 

Explanation of Diamond Interchange Controller 
States 

A number of controller states which are generally 
associated with special timers or unique phase combinations 
are defined for each of the phase sequence patterns, "Figures 
3,4. 6, and 7." These states are enumerated and described in 
the following paragraphs. For "Figure 3," state PC1536 
exists when the diamond interchange signal controller is in 
phase 1-5 or in phase 3--6. State PC1737 is started when the 
signal controller leaves phase 2-7 and enters phase 1-7 or 
phase 3-7. State PC1737 is ended when the signal controller 
enters phase 1-6. StatePC2526isstarted when the controller 
leaves phase 2-7 and enters phase 2-5 or phase 2--6. State 



PC2526 is ended when the controller enters phase 1-6. State 
PC 17 is started when the controller enters phase 1-7. and is 
ended when the phase 1-7 advance green timer has timed out 
See Ref 14 note 2 intervals and timers- interval2. State 
PC25 is started when the controller leaves phase 3-5 and 
enters phase 2-5. State PC25 is ended when the controller 
enters phase 2-7. State PC26 is started when the controller 
enters phase 2-6, and is ended when the phase 2-6 advance 
green timer has timed out See Ref 14 note 2 intervals and 
timers - interval3. State PC27 is started when the controller 
enters phase 2-7. State PC27 is ended when the time into 
phase 2 is greater than or equal to the minimum interval for 
phase 2 and the time into phase 7 is greater than or equal to 
the minimum interval for phase 7. See Ref 14 "Figure 3" 
note 3.c phase sequence. State PC35 is started when the 
controller enters phase 3-5. State PC35 is ended when the 
"Figure 3" phase 3-5 clearance green timer has timed out if 
the "Figure 3" phase 3-5 clearance green timer setting 
(special timer interval 12) is not equal to 99.0 or State PC35 
is ended when there is simultaneous gapout on phase 3 and 
phase 5 if the "Figure 3" phase 3-5 clearance green timer 
seUing(special timerinterval12) is equal to99.0. SeeRef14 
"Figure 3" note 3.e phase sequence. State PC37 is started 
when the controller leaves phase 3-5 and enters phase 3-7, 
and is ended when the controller enters phase 2-7. 

Signal controller states for "Figure 4" are defmed in the 
following paragraphs. State PC17 is started when the 
controller enters phase 1-7, and is ended when the phase 1-
7 advance green timer times out. See Ref 14 diamond 
operation note 2 intervals and timers- interval2. State PC26 
is started when the controller enters phase 2-6, and is ended 
when the phase 2-6 advance green timer times out See Ref 
14 diamond operation note 2 intervals and timers- interval 
3. State PC35 is started when the controller enters phase 3-
5, and is ended when the "Figure 4" phase 3-5 clearance 
green timer (special timer interval I) times out. See Ref 14 
"Figure 4" note 1 phase sequences -phase 3-5 clearance 
green timer. 

Controller states applicable to "Figure 6" are defined in 
the following discussion. State PC 16 is started when the 
controller enters the yellow change interval for phase 3-6 
clearing to phase 1-6 if the "Figure 6" option A (Option 7) 
is "NO" and the "Figure 6" phase 1-6 advance green mini
mum timer is not equal to 0.0. State PC 16 is ended when the 
controller enters the yellow change interval for phase 1-6 
clearing to phase 1-5 or when the "Figure 6" phase 1-6 
advance green maximum timer (special timer interval 7) 
times out See Ref 14 "Figure 6" note 3 phase sequence 
options - option A = OFF. State PC17 is started when the 
controller enters phase 1-7, and is ended when the phase 1-
7 advance green timer times out See Ref 14 note 2 intervals 
and timers - interval 2. State PC27 is started when the 
controller enters phase 2-7 if the "Figure 6" option B (Option 
8) is "NO". State PC27 is ended when the "Figure 6" phase 
2-7 advance green timer (special timer intervalS) times out 
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See Ref 14 "Figure6" note3 phase sequence options- option 
B = OFF. State PC35 is started when the controller enters 
phase 3-5 (going from phase 3-7 to phase 1-5). State PC35 
is ended when the "Figure 6" phase 3-5 clearance green 
timer(special timerinterval1) times out SeeRefl4 "Figure 
6" note 3 phase sequence options - option C =OFF. State 
PC36 is started when the controller enters phase 3-6 and the 
"Figure6"optionA(Option7)is"NO". StatePC36isended 
when there is simultaneous gapout on phase 3 and phase 6. 
See Ref 14 "Figure6" note 3 phase sequence options- option 
A=OFF. 

States for "Figure 7" consist of the following. State 
PC15 is started when the controller enters phase 1-5 and the 
"Figure 7" option A (Option 10) is "NO". State PC15 is 
ended when there is simultaneous gapout on phase 1 and 
phase 5. See Ref 14 "Figure 7" note 3 phase sequence 
options- option A= OFF. State PC16 is started when the 
controller enters the yellow change interval for phase 1-5 
clearing to phase 1-6 if the "Figure 7" option A (Option 10) 
is "NO" and the "Figure 7" phase 1-6 advance green mini
mum timer is not equal to 0.0. State PC 16 is ended when the 
controller enters the yellow change interval for phase 1-6 
clearing to phase 3-6 or when the "Figure 7" phase 1-6 
advance green maximum timer (special timer interval 10) 
times out See Ref 14 "Figure 7" note 3 phase sequence 
options- option A= OFF. State PC26 is started when the 
controller enters phase 2-6, and is ended when the phase 2-
6 advance green timer times out See Ref 14 diamond 
operation note 2 intervals and timers- interval3. State PC27 
is started when the controller enters phase 2-7 if the "Figure 
7" option B (Option 11) is "NO". State PC27 is ended when 
the "Figure 7" phase 2-7 advance green timer (special timer 
interval II) times out. See Ref 14 "Figure 7" note 3 phase 
sequence options - option B = OFF. State PC35 is started 
when the controller enters phase 3-5 (going from phase 2-5 
to phase 3-6), and is ended when the "Figure 7" phase 3-5 
clearance green timer (special timer interval!) times out. 
See Ref 14 "Figure 7" note 3 phase sequence options- option 
C=OFF. 

Specilll Timer Intervals 

This implementation of the diamond interchange con
troller provides several special timer intervals which have 
varying effects for each of the sequence patterns, "Figures 3, 
4, 6, and 7." These are described in the following para
graphs. 

The "Figure 3" phase 1-7 advance green timer value is 
initialized to the "Figure 3" phase 1-7 advance green timer 
setting (special timer interval 2) when the controller is in 
phase 2-7 or phase 3-7 and enters the yellow change interval 
going to phase 1-7. In addition to initializing the timer value, 
hold is set true for phase 1 and phase 7. The timer value is 
decremented each time scan if the timer value is greater than 
0.0. WhenitbecomeslessthanorequaltoO.O,itissettoO.O, 
hold is set false for phase 1 and phase 7, State PC 17 is set 
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false, if there is a call for phase 3, select is set true for phase 
1, and if there is a call for phase 6, select is set true for phase 
7. See Ref 14 "Figure 3" diamond operation note 2 intervals 
and timers - interval 2. The "Figure 3" phase 2-6 advance 
green timer value is initialized (special timer interval 3) 
when the controller is in phase 2-7 or phase 2-5 and enters the 
yellow change interval going to phase 2-6. In addition to 
initializing the timer value, hold is set true for phase 2 and 
phase 6. The timer value is decremented each time scan if it 
is greater than 0.0. When it becomes less than or equal to 
O.O,it is set to 0.0, hold is set false for phase 2 and phase 6, 
State PC26 is set false, if there is a call for phase I, select is 
set true for phase 2, and if there is a call for phase 5, select 
is set true for phase 6. See Ref I4 "Figure 3" diamond 
operation note 2 intervals and timers - interval 3. The 
"Figure 3" phase 3-5 clearance green timer value is initial
ized (special timerinterval12) when the controller enters the 
green interval for phase 3-5 and the timer setting is not equal 
to 99.0 (simgap not enforced). Hold is set true for phase 3 
and phase 5 and State PC35 is set true. The timer value is 
decremented each time scan if it is greater than 0.0. When it 
becomes less than or equal to O.O,it is set to 0.0, hold is set 
false for phase 3 and phase 5, and State PC35 is set false. If 
timer setting is equal to 99.0 (simgap is enforced) and State 
PC35 is set true then the controller waits until select is set 
true for both phase 3 and phase 5 and then hold is set false for 
phase 3 and phase 5, State PC35 is set false, simgap is set 
true, and a new phase is allowed to be selected. See Ref 14 
"Figure 3" note 3.e phase sequence. 

The "Figure 4" phase 3-5 clearance green timer value is 
initialized (special timer interval I) when the controller 
enters the green interval for phase 3-5. In addition to 
initializing the timer value, hold is set true for phase 3 and 
phase 5 and State PC35 is set true. The timer value is 
decremented each time scan if State PC35 is set true. When 
it becomes less than or equal to 0.0, it is set to 0.0, hold is set 
false for phase 3 and phase 5, State PC35 is set false, if the 
next phase for ring I is phase 3, select is set true for phase 5, 
and if the next phase for ring I is not phase 3, select is set true 
for phase 3. See Ref I4 "Figure 4" note I phase sequences. 
The "Figure 4" phase 1-7 advance green timer value is 
initialized (special timer interval2) when the controller is in 
phase 3-7 and enters the yellow change interval going to 
phase 1-7 and there is a call for phase 2, phase 3,phase 5,and 
phase 6. In addition to initializing the timer value, hold is set 
true for phase I and phase 7. The timer value is decremented 
each time scan if it is greater than 0.0. When it becomes less 
than or equal to 0.0, it is set to 0.0, hold is set false for phase 
1 and phase 7, State PC17 is set false, and select is set true 
for phase 7. See Ref 14 "Figure 4" diamond operation note 
2 intervals and timers- interval2. The "Figure4" phase 2-
6 advance green timer value is initialized (special timer 
interval3) when the controller is in phase 2-5 and enters the 
yellow change interval going to phase 2-6 and there is a call 
for phase 1, phase 3, phase 5, and phase 7. In addition to 

initializing the timer value, hold is set true for phase 2 and 
phase 6. The timer value is decremented each time scan if it 
is greater than 0.0. When it becomes less than or equal to 0.0 
then it is set to 0.0, hold is set false for phase 2 and phase 6, 
State PC26 is set false, and select is set true for phase 2. See 
Ref 14 "Figure 4" diamond operation note 2 intervals and 
timers- interval3. The "Figure4" phase 2 transfer gap timer 
value is initialized (special timer interval4) when the con
troller is in phase 2-5, call is true for phase 3, call is true for 
phase 6, and the timer value is equal to 0.0. When the 
controller enters phase 3-6,it is set to 0.0 and the detector D2 
is connected to phase 2 as the only detector. The timer value 
is decremented each time scan if it is greater than 0.0. When 
it becomes less than or equal to O.O,it is set to 0.0 and the 
detector D2A is connected to phase 2 as the only detector. 
See Ref 14 "Figure4 note 2 detector operation- D2 & D2A. 
The "Figure 4" phase 7 transfer gap timer value is initialized 
(special timer interval 5) when the controller is in phase 3-
7, call is true for phase 1, call is true for phase 5, and the timer 
value is equal to 0.0. When the controller enters phase 1-5,it 
is set to 0.0 and the detector D7 is connected to phase 7 as the 
only detector. The timer value is decremented each time 
scan if it is greater than 0.0. When it becomes less than or 
equal to O.O,it is set to 0.0 and the detector D7 A is connected 
to phase 7 as the only detector. See Ref 14 "Figure 4" note 
2 detector operation - D7 & D7 A. 

The "Figure 6" phase 3-5 clearance green timer value is 
initialized (special timer interval I) when the controller 
enters the green interval for phase 3-5 and the next phase is 
phase 1-5. In addition to initializing the timer value, hold is 
set true forphase3 and phaseS and StatePC35 is set true. The 
timer value is decremented each time scan if it is greater than 
0.0. When it becomes less than or equal to O.O,it is set to 0.0, 
hold is set false for phase 3 and phase 5, and State PC35 is 
set false. See Ref 14 "Figure 6" note 3 phase sequence 
options- option C =OFF. The "Figure 6" phase 1-7 advance 
green timer value is initialized (special timer interval 2) 
when the controller is in phase 3-7 and enters the yellow 
change interval going to phase I-7 and the "Figure 6" option 
C (Option 9) is "YES". In addition to initializing the timer 
value, hold is set true for phase 1 and phase 7. The timer 
value is decremented each time scan if it is greater than 0.0. 
When it becomes less than or equal toO.O,it is set to 0.0, hold 
is set false for phase I and phase 7, State PC 17 is set false, 
and select is set true for phase 7. See Ref 14 "Figure 6" note 
3 phase sequence options- option C =ON. The "Figure 6" 
phase 2 transfer gap timer value is initialized (special timer 
interval4) when the controller enters the green interval for 
phase 2-5 and when the controller is in phase 2-5, there has 
been a detection on deteclOr D2, and the timer value is 
greater than 0.0. When the controller enters the green 
interval for a phase that is not phase 2-5 ,it is set to 0.0 and the 
detector D2 is connected to phase 2 as the only detector. The 
timer value is decremented each time scan if it is greater than 
0.0. When it becomes less than or equal to 0.0 then it is set 



to 0.0 and the detector 02A is connected to phase 2 as the 
only detectorifthe "Figure 6" option B (Option 8) is "YES" 
or the detector 02A is connected to phase 5 as the only 
detector if the "Figure 6" option B (Option 8) is "NO". See 
Ref 14 "Figure 6" note 4 alternate and overlay detectors-
02A. The "Figure 6" phase 7 transfer gap timer value is 
initialized (special timer interval 5) when the controller 
enters the green interval for phase 3-7, "Figure 6" option C 
(Option 9) is "YES", call is true for phase 1, and call is false 
for phase 6 and when the controller is in phase 3-7, "Figure 
6" option C (Option 9) is "YES", call is false for phase 6, 
there has been a detection on detector 07, and the timer value 
is greater than 0.0. When the controller is in phase 3-7, 
"Figure 6" option C (Option 9) is "YES", call is true for 
phase 6 then it is set to 0.0 and the detector 07 is connected 
to phase 7 as the only detector. When the controller enters the 
green interval for a phase that is not phase 3-7 ,it is set to 0.0 
and the detector 07 is connected to phase 7 as the only 
detector. The timer value is decremented each time scan if it 
is greater than 0.0, and when it becomes less than or equal to 
0.0, it is set to0.0andthedetector07A is connected to phase 
7 as the only detector. See Ref 14 "Figure 6" note 4 alternate 
and overlap detectors - 07 A. The "Figure 6" phase 1-6 
advance green minimum timer value is initialized to the 
specified setting (special timer interval6) when the control
ler is in phase 3-6 and enters the yellow change interval 
going to phase 1-6 and the "Figure 6" option A (Option 7) is 
"NO". In addition to initializing the timer value, hold is set 
true for phase 1 and phase 6 and State PC 16 is set true. The 
timer value is decremented each time scan if it is greater than 
0.0. When it becomes less than or equal to O.O,it is set to 0.0, 
hold is set false for phase 1 and phase 6. See Ref 14 "Figure 
6" note 3 phase sequence options - option A = OFF. The 
"Figure 6" phase 1-6 advance green maximum timer value 
is initialized (special timer interval?) when the controller is 
in phase 3-6 and enters the yellow change interval going to 
phase l-6 and the "Figure 6" option A (Option 7) is "NO". 
In addition to initializing the timer value, hold is set true for 
phase 1 and phase 6 and State PC16 is set true. When the 
controller enters the yellow change interval for phase 1-6 
and State PC16 is true,it is set to 0.0 and State PC16 is set 
false. The timer value is decremented each time scan if it is 
greater than 0.0, and when it becomes less than or equal to 
0.0, it is settoO.O, StatePC16issetfalse,andselect is set true 
for phase 6. See Ref 14 "Figure 6" note 3 phase sequence 
options-option A =OFF. The "Figure 6" phase 2-7 advance 
green timer value is initialized (special timer interval 8) 
when the controller enters the green interval for phase 2-7 
and the "Figure 6" option B (Option 8) is "NO". In addition 
to initializing the timer value, hold is set true for phase 2 and 
phase 7 and State PC27 is set true. The timer value is decre
mented each time scan if State PC27 is true. When it 
becomes less than or equal to 0.0, it is set to 0.0, hold is set 
false for phase 2 and phase 7, State PC27 is set false, and 

select is set true for phase 2. See Ref 14 "Figure 6" note 3 
phase sequence options - option B = OFF. 

The "Figure 7" phase 3-5 clearance green timer value is 
initialized (special timer interval 1) when the controller 
enters the green interval for phase 3-5 and the next phase is 
phase 3-6. In addition to initializing the timer value, hold is 
set true for phase 3 and phase 5 and State PC35 is set true. The 
timer value is decremented each time scan if it is greater than 
0.0. When it becomes less than or equal to O.O.it is set to 0.0, 
hold is set false for phase 3 and phase 5, and State PC35 is 
set false. See Ref 14 "Figure 7" note 3 phase sequence 
options-option C =OFF. The "Figure T phase 2-6 advance 
green timer value is initialized (special timer interval 3) 
when the controller is in phase 2-5 and enters the yellow 
change interval going to phase 2-6 and the "Figure 7" option 
C (Option 9) is "YES". In addition to initializing the timer 
value, hold is set true for phase 2 and phase 6. The timer 
value is decremented each time scan if it is greater than 0.0, 
and when it becomes less than or equal to 0.0, it is set to 0.0, 
hold is set false for phase 2 and phase 6, State PC26 is set 
false, and select is set true for phase 2. See Ref 14 "Figure 
7" note 3 phase sequence options- option C =ON. The 
"Figure 7" phase 2 transfer gap timer value is initialized 
(special timer interval4) when the controller enters the green 
interval for phase 2-5, "Figure 7" option C (Option 12) is 
"YES", call is true for phase 6, and call is false for phase 1 
and when the controller is in phase 2-5, "Figure 7" option C 
(Option 12) is"YES",callisfalseforphase l,therehas been 
a detection on detector 02, and the timer value is greater than 
0.0. When the controller is in phase 2-5, "Figure 7" option C 
(Option 12) is "YES", call is true for phase 1 then it is set to 
0.0 and the detector 02 is connected to phase 2 as the only 
detector. When the controller enters the green interval for a 
phase that is not phase 2-5,it is set to 0.0 and the detector 02 
is connected to phase 2 as the only detector. The timer value 
is decremented each time scan if it is greater than 0.0, and 
when it becomes less than or equal to 0.0, it is set to 0.0 and 
the detector 02A is connected to phase 2 as the only detector. 
See Ref 14 "Figure 7" note 4 alternate and overlap detectors 
-02A. 

The "Figure 7" phase 7 transfer gap timer value is 
initialized (special timer interval 5) when the controller 
enters the green interval for phase 3-7 and when the control
ler is in phase 3-7, there has been a detection on detector 07, 
and the timer value is greater than 0.0. When the controller 
enters the green interval for a phase that is not phase 3-7 ,it is 
set to 0.0 and the detector 07 is connected to phase 7 as the 
only detector. The timer value is decremented each time 
scan if it is greater than 0.0, and when it becomes less than 
or equal to 0.0, it is set to 0.0 and the detector 07A is 
connected to phase 7 as the only detector if the "Figure 7" 
option B (Option 11) is "YES" or the detector 07 A is 
connected to phase 3 as the only detector if the "Figure 7" 
option B (Option 11) is "NO". See Ref 14 "Figure 7" note 4 
alternate and overlay detectors- D7 A. The "Figure 7" phase 
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1-6 advance green minimum timer value is initialized (spe
cial timer interval9) when the controller is in phase 1-5 and 
enters the yellow change interval going to phase 1-6 and the 
"Figure 7" option A (Option 10) is "NO". In addition to 
initializing the timer value, hold is set true for phase 1 and 
phase 6and StatePC16isset true. The timer value is decre
mented each time scan if it is greater than 0.0. When it 
becomes less than or equal to 0.0, it is set to 0.0, hold is set 
false for phase 1 and phase 6. See Ref 14 "Figure 7" note 3 
phase sequence options - option A= OFF. The "Figure 7" 
phase 1-6 advance green maximum timer value is initialized 
(special timer interval! 0) when the controller is in phase 1-
5 and enters the yellow change interval going to phase 1-6 
andthe"Figure7"optionA(Option lO)is"NO". Inaddition 
to initializing the timer value, hold is set true for phase 1 and 
phase 6 and State PC16 is set true. When the controller 
enters the yellow change interval for phase 1-6 and State 
PC16 is true,it is set to 0.0 and State PC16 is set false. The 
timer value is decremented each time scan ifitis greater than 
0.0, and if it becomes less than or equal to 0.0, it is set to 0.0, 
State PC16 is set false, and select is set true for phase 1. See 
Ref 14 "Figure 7" note 3 phase sequence options -option A 
=OFF. The "Figure 7" phase 2-7 advance green timer value 
is initialized (special timer interval II) when the controller 
enters the green interval for phase 2-7 and the "Figure 7" 
option B (Option 11) is "NO". In addition to initializing the 
timer value, hold is set true for phase 2 and phase 7 and State 
PC27 is set true. The timer value is decremented each time 
scan if State PC27 is true. When it becomes less than or equal 
to 0.0, it is set to 0.0, hold is set false for phase 2 and phase 
7, State PC27 is set false, and select is set true for phase 7. 
See Ref 14 "Figure 7" note 3 phase sequence options- option 
B=OFF. 

Detector Connections 

The detector connections for detector D3, D 13, D5, and 
D56 for "Figure 4 ","Figure 6", and "Figure 7" are compli
cated and best described for each phase combination. The 
detector connections are set when the controller enters the 
green interval for a new phase. The options effecting the 
detector connections are Option 1 (enable/disable detector 3 
during phase 3-7), Option 2 (enable/disable detector 13 
during phase 3-7), Option 3 (enable/disable detector 5 dur
ing phase 2-5), and Option 4 (enable/disable detector 56 
during phase 2-5). See Ref 14 note 4 I/0 assignments. 

For "Figure 4 ", the following table describes the detec
tor connections for each phase combination. See Ref 14 
"Figure4" note 2detectoroperation- D3, D13, D5, and D56. 
The abbreviation"opt" means that the detector connection is 
based on Option l, Option 2, Option 3, or Option 4. For 
"Figure 6", the following table describes the detector con
nections for each phase combination. See Ref 14 "Figure 6" 
note 4 alternate and overlap detectors - D3, Dl3, D5, and 
D56. Theabbreviation"opt" means that the detector connec
tion is based on Option 1, Option 2, Option 3, or Option 4, 

TABLE B-3. "FIGURE 4" DETECTOR 
CONNECTIONS 

Phase D3 Dl3 DS DS6 - Ye; 1-5 Yes No Yes 
1-6 N/A N/A N/A N/A 
1-7 No No No No 
2-5 Yes Yes Opt Opt 

2-6 No No No No 
2-7 N/A N/A N/A N/A 
3-5 Yes Yes Yes Yes 
3-6 Yes Yes Yes No 
3-7 Opt Opt Yes Yes 

and ''ph l" means that the detector is connected to phase 1 
while "ph6" means that the detector is connected to phase 6. 

For "Figure 7", the following table describes the detec
tor connections for each phase combination. See Ref 14 
"Figure 7" note4 alternate and overlap detectors- D3, D13, 
D5, and D56. The abbreviation "opt" means that the detector 
connection is based on Option 1, Option 2, Option 3, or 
Option 4, and "phi" means that the detector is connected to 
phase 1 while "ph6" means that the detector is connected to 
phase6. 

The controller is called each time scan by SIMPRO after 
all vehicles have been processed for the time scan. During 
the time scan, detector actuations are noted by SIMPRO for 
vehicles on an inbound link or on an internal link. The con
troller has an initialization phase that is processed on the first 
execution only and then the controller is processed sequen
tially in 13 stages. 

Controller Stages 

A brief explanation of the controller stages is as 
follows. During the initialization stage, operations 
associated with initialization are performed. During Stage 1, 
the timers for the phases are incremented and decremented. 
During Stage 2, detector actuations are checked for each 
phase for each ring and special calls are made as necessary. 
During Stage 3, all appropriate special timer values are 
decremented and the actions taken when the special timer 
value becomes less than or equal to 0.0. During Stage4, each 
ring is processed to check for gap out, max out, or time out. 
During Stage 5, the next phase is chosen after gap out, max 
out, or time out. During Stage 6, simgap is checked as 
required and the appropriate action taken. During Stage 7, 
the current phase for each ring is processed for the green 
interval and the controller enters the yellow change interval 
if necessary. During Stage 8, the current phase for each ring 
is processed for the yellow change interval and the controller 
enters the red clearance interval if necessary. During Stage 
9, the current phase for each ring is processed for the red 
clearance interval and the controller enters the green interval 
for the next phase if necessary. During Stage 10, detector 
changes that have to be checked each time scan are 



TABLE B-4. "FIGURE 6" DETECTOR 
CONNECTIONS 

Phase D3 D13 DS DS6 
1-5 Yes No Yes Yes 

1-6 Yes No Yes No 
1-7 Yes No Yes No 
2-5 Yes Phi Opt Opt 
2-6 Yes No Yes No 
2-7 Yes No Yes No 
3-5 Yes Yes Yes Yes 
3-6 Yes Yes Yes No 
3-7 Opt Opt Yes Ph6 

TABLE B-5. "FIGURE 7" DETECTOR 
CONNECTIONS 

Phase D3 D13 DS D56 
1-5 Yes No Yes Yes 
1-6 Yes No Yes No 
1-7 Yes No Yes No 
2-5 Yes Phi Opt Opt 
2-6 Yes No Yes No 
2-7 Yes No Yes No 
3-5 Yes Yes Yes Yes 
3-6 Yes Yes Yes No 
3-7 Opt Opt Yes Ph6 

processed. During Stage 11, a new cam stack is made if 
necessary. During Stage 12, changes that have to be made 
upon entry into the green interval for a new phase are 
processed. During Stage 13, all detectors are set false. 

During the initialization stage the current phase for each 
ring is set to the starting phase, the interval for each ring is 
set to green, the cam stack for each ring is positioned to the 
green interval for the current phase , the next phase number 
for each ring is set equal to 0, the time into the current phase 
for each ring is set to 0.0, the time remaining on the gap out 
timerforthecurrentphaseforeachringissettotheminimum 
interval for the phase, the max out timer for the current phase 
for each ring is set to an extremely large number, the cam 
stack for each ring is merged into one cam stack position, and 
the overlap cam stacks are checked and merged if necessary. 

During Stage 1, the timers for the phases are incre
mented and decremented The time into the current phase for 
each ring is incremented by the time scan value, the time 
remaining on the gap out timer for the current phase for each 
ring is decremented by the time scan value, simgap is set 
false, new cam stack is set false, new phase for each ring is 
set false, and the next phase number for each ring is set equal 
toO. 

DuringStage2,detectoractuationsarecheckedforeach 
phase for each ring and special calls are made as necessary. 
System demand on red is determined; call is set true for a 
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phase if there is detector actuation for the phase, the phase is 
the current phase for a ring, and the phase is in the yellow 
change or red clearance interval; and call is set true for a 
phase if there is detector actuation for the phase and the 
phase is not the current phase for a ring. For "Figure 3", if 
the controller is in phase 1-6, 3-6, or 1-5 and call is set true 
for phase 2 or phase 7 then call is set true for phase 3 and 
phase5(seeRefl4 "Figure3"note3.bphasesequence). For 
"Figure 3", if the controlleris in phase 2-7 and call is true for 
phase 1 then call is set true for phase 6 (see Ref 14 "Figure 
3" note 3.d phase sequence- during phase 2-7). For "Figure 
3", if the controller is in phase 2-7 and call is true for phase 
6 then call is set true for phase 1 (see Ref14 ''Figure 3" note 
3.d phase sequence- during phase 2-7). 

During Stage 3, all appropriate special timer values are 
decremented and the actions taken when the special timer 
value becomes less than or equal to 0.0. 

During Stage 4, each ring is processed to check for gap 
out, max out, or time out. For "Figure 3", Stage 5 is 
processed within the Stage 4 ring loop. For "Figure 4", 
"Figure 6", and "Figure 7", Stage 5 is processed after Stage 
4 is completed. If simgap is true then the controller skips to 
Stage 5. If a special timer interval has timed out, the 
controller branches to the section for processing a gap out or 
a max out. If select is true for the current phase and hold is 
trueforthecurrentphase thenthecontrollerskipstothenext 
ring. Demand on red for the ring is processed next If the 
current phase is in the yellow change or red clearance 
interval then the controller skips to the next ring. If there has 
been detector actuation for the current phase for the ring and 
the time into the phase for the current phase is greater than 
the initial interval for the current phase then the time 
remaining on the gap out timer for the current phase is set to 
the vehicle interval for the current phase for the ring and 
select is set false for the current phase. If demand on red for 
the ring is true and the max out timer for the current phase for 
the ring is equal to an extremely large number then the max 
out timer for the current phase for the ring is set to the 
maxim urn of the time into the phase for the current phase for 
the ring plus the maximum interval for the current phase for 
the ring and the minimum interval for the current phase for 
the ring. If the max out timer for the current phase for the ring 
is not equal to an extremely large number and the time 
remaining on the gap out timer for the current phase for the 
ring is less than or equal to 0.0 then the controller branches 
to the section for processing a gap out If the time into the 
current phase for the ring is greater than or equal to the max 
out timer for the current phase for the ring then the controller 
branches to the section for processing a max out If the time 
into the current phase for the ring is greater than or equal to 
the vehicle interval for the current phase for the ring and 
there has been detector actuation for the current phase for the 
ring then call is set false for the current phase. The controller 
then skips to the next ring. 
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If gap out has occurred for the current phase for the ring 
then the following actions are taken. If select is already bUe 
for the current phase for the ring then the controller skips to 
the last paragraph for Stage 4. If there have been detector 
actuations for the current phase for the ring then the control
ler branches to the section for processing a max out. This test 
is made so that a time out will be counted as a gap out if there 
is no demand remaining for the phase or will be counted as 
a max out if there is demand remaining for the phase. If the 
time into the simulation is greater than the start-up simula
tion time then the total number of gap outs for the current 
phase for the ring is incremented by 1 and the time into the 
current phase for the ring is added to the total time into the 
current phase for gap outs for the ring. The controller then 
skips to the last paragraph for Stage4. 

If max out has occurred for the current phase for the ring 
then the following actions are taken. If select is already bUe 
for the current phase for the ring then the controller skips to 
the last paragraph forStage4. If the time into the simulation 
is greater than the start-up simulation time then the total 
number of max outs for the current phase for the ring is 
incremented by 1 and the time into the current phase for the 
ring is added to the total time into the current phase for max 
outs for the ring. The controller then skips to the last 
paragraph for Stage 4. For the fmal operation for Stage 4, 
select is set true for the current phase for the ring and call is 
set false for the current phase. 

During Stage 5, the next phase is chosen after gap out, 
max out, or timeout. Stage 5 for"Figure 3" is processed only 
ifselectistrueforthecurrentphaseforthering. Ifthecurrent 
phase for any ring is in the yellow change or red clearance 
interval then the controller skips to the next ring. If hold is 
true for the current phase for the ring then the controller skips 
to the next ring. 

If (1) phase 2-7 is not the current phase combination, (2) 
phase 2-7 is the current phase combination, phase 2 is the 
current phase for the ring, and Option 5 is "NO", or (3) phase 
2-7 is the current phase combination, phase 7 is the current 
phase for the ring, and Option 6 is "NO", then the controller 
uses the normal clear-to sequence meaning that phase 1 can 
clear to phase 3, phase 2 can clear to phases 1 and 3, phase 
3 can clear to phases 2 and 1, phase 5 can clear to phases 7 
and 6, phase 6 can clear to phase 5, and phase 7 can clear to 
phases 6 and 5. 

If ( 1) phase 2-7 is the current phase combination, phase 
2 is the current phase for the ring, and Option 5 is "YES" or 
(2) phase 2-7 is the current phase combination, phase 7 is the 
current phase for the ring, and Option 6 is "YES", then the 
controller uses the reverse clear-to sequence meaning that 
phase 1 can clear to phase 3, phase 2 can clear to phases 3 and 
1. phase 3 can clear to phases 1 and 2, phase 5 can clear to 
phases 6 and 7, phase 6 can clear to phase 5, and phase 7 can 
clear to phases 5 and 6. 

If call is true for a phase to which the current phase for 
theringcanclear, the new phase combination is allowed, and 

the current phase combination is allowed to clear directly to 
the new phase combination, then the controller sets the next 
phase for the ring to the phase and the controller skips the the 
next ring. 

If there is no demand for any phase to which the 
controller can clear and system demand on red is bUe then ( 1) 
if the controller is in phase 2-7, phase 3-7 after phase 2-7, 
phase 1-7, phase 2-5 after phase 2-7, or phase 2-6 then if the 
current phase for the ring is not phase 1 then call is set true 
for phase 1 and if the current phase for the ring is not phase 
6 then call is set true for phase 6, (2) if the controller is in 
phase 3-5, phase3-7 after phase 3-5, or phase 2-5 after phase 
3-5 then if the current phase for the ring is not phase 2 then 
call is set true for phase 2 and if the current phase for the ring 
is not phase 7 then call is set true for phase 7, (3) if the 
controller is in phase 1-6, 3-6, or 1-5 then if the current phase 
for the ring is not phase 3 then call is set true for phase 3 and 
if the current phase for the ring is not phase 5 then call is set 
true for phase 5, and (4) the controller skips the the next ring. 
This action may cause call to be set true for a phase in the 
other ring to eventually move the controller in the preferen
tial sequence order to a phase combination which will 
service the demand. 

Stage 5 for "Figure 4", "Figure 6", and "Figure 7" is 
processed only if select is true for the current phase for one 
of the rings or for both rings. If the current phase for any ring 
is in the yellow change or red clearance interval then the 
controller skips to Stage 6. If select is true for the current 
phase of only one ring then the following operations are 
performed. Ifhold is true for the current phase in the ring that 
is in select then the controller skips to Stage 6. If the 
controller is in a clearance phase then (a) the next phase 
number for the ring that is in select is set to the destination 
phase number for the ring that is in select and (b) the 
controller skips to Stage 6. 

If (a) call is true for a phase to which the current phase 
combination can clear, and the phase is in the same ring that 
is in select and (b) the current phase in the ring that is not in 
select is equal to the phase to which the current phase 
combination can clear, and the phase is in the ring that is not 
in select then (a) the next phase number for the ring that is in 
select is set to the phase to which the current phase combi
nation can clear, and (b) the controller skips to Stage 6. 

If (a) there is no demand for any phase to which the 
controller can clear, and (b) system demand on red is true 
then (a) ifthecurrentphasein ring 1 is not equal to the phase 
in ring 1 for the preferential sequence then call is set true for 
the phase in ring 1 for the preferential sequence, (b) if the 
current phase in ring 2 is not equal to the phase in ring 2 for 
the preferential sequence then call is set true for the phase in 
ring 2 for the preferential sequence, and (c) the controller 
skips to Stage 6. 

If (a) there is no demand for any phase to which the 
controller can clear, (b) system demand on red is false, and 



(c) rest is ttue for the current phase combination then the 
controller skips to Stage 6. 

If select is true for the cmrent phase of both rings then 
the following operations are performed. If hold is true for the 
cmrent phase in either ring then the controller skips to Stage 
6. If the controller is in a clearance phase then (a) the next 
phase number for each ring is set to the destination phase 
number for the ring and (b) the controller skips to Stage 6. 

If (a) the phase in ring 1 to which the current phase 
combination can clear is not equal to the current phase in ring 
1, (b) the phase in ring 2 to which the cmrent phase combi
nation can clear is not equal to the current phase in ring 2, (c) 
call is true for the phase in ring 1 to which the cmrent phase 
combination can clear, and (d) call is true for the phase in 
ring2 to which thecmrentphasecombinationcanclear, then 
(a) if there is no clearance phase defmed, the next phase 
number for each ring is set to the phase to which the cmrent 
phase combination can clear, or if there is a clearance phase 
defined then the next phase number for each ring is set to the 
clearance phase and the destination phase is set to the phase 
to which thecmrent phase combination can clear, and (b) the 
controller skips to Stage 6. 

If (a) the phase in ring 1 to which the current phase 
combination can clear, is not equal to the current phase in 
ring 1 and (b) call is true for the phase in ring 1 to which the 
current phase combination can clear, then (a) the next phase 
number for ring 1 is set to the phase to which the cmrent 
phase combination can clear, and (b) the controller skips to 
Stage6. 

If (a) the phase in ring 2 to which the current phase 
combination can clear, is not equal to the current phase in 
ring 2 and (b) call is true for the phase in ring 2 to which the 
current phase combination can clear, then (a) the next phase 
number for ring 2 is set to the phase to which the current 
phase combination can clear, and (b) the controller skips to 
Stage6. 

If (a) there is no demand for any phase to which the 
controller can clear, and (2) system demand on red is true 
then (a) if the current phase in ring 1 is not equal to the phase 
in ring 1 for the preferential sequence then call is set true for 
the phase in ring 1 for the preferential sequence, (b) if the 
current phase in ring 2 is not equal to the phase in ring 2 for 
the preferential sequence then call is set true for the phase in 
ring 2 for the preferential sequence, and (c) the controller 
skips to Stage 6. If (a) there is no demand for any phase to 
which the controller can clear, (b) system demand on red is 
false, and (c) rest is true for the current phase combination 
then the controller skips to Stage 6. 

During Stage 6 for the controller, simgap is checked as 
required and the appropriate action taken. For "Figure 3 ", 
if (a) the "Figure 3" phase 3-5 clearance green timer setting 
(special timer intervall2) is equal to99.0, (b) StatePC35 is 
true, (c) select is true for phase 3, and (d) select is true for 
phase 5, then (a) hold is set false for phase 3, (b) hold is set 
false for phase 5,(c) StatePC35 is set false, (d) simgap is set 
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true, and (e) the controller goes back to the start of Stage 4 
(see Ref 14 "Figure 3" note 3.e phase sequence). 

For "Figure 6", if (a) the "Figure 6" option A (Option 7) 
is "NO", (b) StatePC36 is true, (c) select is true forphase3, 
and (d) select is ttue for phase 6, then (a) hold is set false for 
phase 3, (b) hold is set false for phase 6, (c) State PC36 is set 
false, (d) simgap is set true, and (e) the controller goes back 
to the start of Stage 4 (see Ref 14 "Figure 6" note 3 phase 
sequence options- option A= OFF). For "Figure 7", if (a) 
the "Figure 7" option A (Option 10) is "NO", (b) State PC15 
is true, (c) select is true for phase 1, and (d) select is true for 
phase 5, then (a) hold is set false for phase 1, (b) hold is set 
false for phase 5, (c) State PC15 is set false, (d) simgap is set 
true, and (e) the controller goes back to the start of Stage 4 
(see Ref 14 "Figure 7" note 3 phase sequence options -
option A= OFF). 

During Stage 7, the current phase for each ring is 
processed for the green interval and the controller enters the 
yellow change interval if necessary. If the next phase num
ber is equal to 0 (the current phase for the ring has not gaped 
out, maxed out, or timed out or the current phase for the ring 
has gaped out, maxed out, or timed out but the next phase has 
not been chosen therefore stay in the green interval) then the 
controller skips to the next ring. If the next phase number is 
not equal to 0 (the current phase in the ring has gaped out, 
maxed out, or timed out and the next phase has been chosen 
therefore enter the yellow change interval) then next is set 
true for the next phase number, the max out timer for the 
cmrentphasefortheringissettoanextremelylargenumber, 
select is set false for the current phase, if the gap out timer for 
the current phase for the ring is greater than 0.0 (max out has 
occurred) then call is set true for the current phase, the gap 
out timer for the current phase for the ring is set to the yellow 
change interval for the current phase for the ring, the cam 
stack is positioned to the yellow change interval for the 
cmrent phase, new cam stack is set true, and the interval for 
the current phase is set to yellow change. 

For "Figure 3", (a) if the controller is in phase 2-7 or 3-
7 and the next phase is 1-7 then the "Figure 3" phase 1-7 
advance green timer (special timer interval 2) is started by 
initializing the "Figure 3" phase 1-7 advance green timer 
value to the "Figure 3" phase 1-7 advance green timer 
setting, hold is set true for phase 1, and hold is set true for 
phase 7 (see Ref 14 "Figure 3" diamond operation note 2 
intervals and timers- interval2) and (b) if the controller is in 
phase 2-7 or 2-5 and the next phase is 2-6 then the "Figure 
3" phase 2-6 advance green timer (special timer interval3) 
is started by initializing the "Figure 3" phase 2-6 advance 
green timer value to the "Figure 3" phase 2-6 advance green 
timer setting, hold is set true for phase 2, and hold is set true 
for phase 6 (see Ref 14 "Figure 3" diamond operation note 
2 intervals and timers - interval 3). 

For "Figure 4", (a) if the controlleris in phase 3-7, the 
next phase is phase 1-7, call is true for phases 2, 3, 5, and 6 
then the "Figure 4" phase 1-7 advance green timer (special 
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timer interval 2) is started by initializing the "Figure 4" 
phase 1-7 advance green timer to its setting, hold is set true 
for phase 1, and hold is set true for phase 7 (see Ref 14 
"Figure 4" diamond operation note 2 intervals and timers
interval2) and (b) if the controller is in phase 2-5. the next 
phase is phase 2-6, call is true for phases 1, 3, 5, and 7, then 
the "Figure 4" phase 2-6 advance green timer is started by 
initializing it to its setting, hold is set true for phase 2, and 
hold is set true for phase 6 (see Ref 14 "Figure 4" diamond 
operation note 2 intervals and timers - interval 3). 

For ''Figure6", (a) if State PC16 is true then the "Figure 
6" phase 1-6 advance green maximum timer (special timer 
interval?) is cancelled by setting it to 0.0 and State PC16 is 
set false (see Ref 14 "Figure 6" note 3 phase sequence 
options - option A= OFF), (b) if the controller is in phase 3-
6, the next phase is phase 1-6, and the "Figure 6" option A 
(Option 7) is "NO", then the ''Figure 6" phase 1-6 advance 
green minimum timer (special timer interval6) is started by 
initializing it, the "Figure 6" phase 1-6 advance green 
maximum timer (special timer interval 7) is started by 
initializing it, hold is set true for phase 1, and hold is set true 
for phase 6 (see Ref 14 ''Figure 6" note 3 phase sequence 
options- option A=OFF),and (c) if the controller is in phase 
3-7, the next phase is phase 1-7, and the "Figure 6" option C 
(Option 9) is "YES", then the "Figure 6" phase 1-7 advance 
green timer (special timer interval2) is started by initializing 
it, hold is set true for phase 1, and hold is set true for phase 
7 (see Ref 14 "Figure 6" note 3 phase sequence options
option C = ON). 

For"Figure 7", (a) ifStatePC16is true then the''Figure 
7" phase 1-6 advance green maximum timer (special timer 
interval10) is cancelled by setting it to 0.0 and State PC16 
is set false (see Ref 14 ''Figure 7" note 3 phase sequence 
options- option A= OFF), (b) if the controller is in phase 1-
5, the next phase is phase 1-6, and the "Figure 7" option A 
(Option 1 0) is "NO", then the "Figure 7" phase 1-6 advance 
green minimum timer (special timer interval9) is initialized, 
the "Figure 7" phase 1-6 advance green maximum timer 
(special timer interval 10) is initialized , hold is set true for 
phase 1, and hold is set true for phase 6 (see Ref 14 ''Figure 
7" note 3 phase sequence options- option A= OFF), and (c) 
if the controller is in phase 2-5, the next phase is 2-6, and the 
"Figure 7" option C (Option 9) is "YES", then the "Figure 7" 
phase 2-6 advance green timer (special timer interval 3) is 
initialized, hold is set true for phase 2, and hold is set true for 
phase 6 (see Ref 14 "Figure 7" note 3 phase sequence options 
- option C = ON). 

During Stage 8, the current phase for each ring is 
processed for the yellow change interval and the controller 
enters the red clearance interval if necessary. If the gap out 
timer for the current phase is greater than 0.0, the controller 
skips to the next ring. If the gap out timer for the current 
phase is less than or equal to 0.0, the gap out timer for the 
current phase is set to the red clearance change interval for 
the current phase, the cam stack is positioned to the red 

clearance interval for the current phase, new cam stack is set 
true, and the interval for the current phase is set to red 
clearance. 

During Stage 9, the current phase for each ring is 
processed for the red clearance interval and the controller 
enters the green interval for the next phase if necessary. If the 
gap out timer for the current phase for the ring is greater than 
0.0 then the controller skips to the next ring. If the gap out 
timer for the current phase is less than or equal to 0.0 then the 
current phase for the ring is set to the next phase, the time into 
the current phase for the ring is set to 0.0, the gap out timer 
for the current phase is set to the minimum interval for the 
current phase for the ring, the cam stack is positioned to the 
green interval for the current phase for the ring, demand on 
red is set false for the current phase for the ring, call is set 
false for the current phase for the ring, next is set false for the 
current phase , the next phase number is set to 0 for the 
current phase for the ring, new cam stack is set true, new 
phase is set true, and the interval for the current phase is set 
to green. 

During Stage 10, detector changes that must be checked 
each time scan are processed. For "Figure 4''. (a) if the 
controller is in phase 2-5. call is true for phase 3, call is true 
for phase 6, and the "Figure 4" phase 2 transfer gap timer 
value (special timer interval 4) is equal to 0.0 then the 
"Figure 4" phase 2 transfer gap timeris started by initializing 
it (see Ref 14 "Figure 4" note 2 detector operation - D2 & 
D2A) and (b) if the controller is in phase 3-7, call is true for 
phase 1, call is true for phase 5, and the "Figure 4" phase 7 
transfer gap timer value (special timer intervalS) is equal to 
0.0 then the ''Figure 4" phase 7 transfer gap timer is initial
ized (see Ref 14 ''Figure4" note 2 detector operation- D7 & 
D7A). 

During Stage 11, a new cam stack is made if necessary. 
If new cam stack is true then the old cam stack pointer is set 
to the new cam stack pointer, a new cam stack is made in the 
new cam stack pointer position by merging the cam stack 
entries for the current interval for the current phase in ring 1 
and the cam stack entries for the current interval for the 
current phase in ring 2, and the overlap cam stack entries are 
merged if necessary. 

During Stage 12, changes that have to be made upon 
entry into the green interval for a new phase are processed. 
If new phase is true for ring 1 or ring 2 then the following 
operations are performed. 

For "Figure 3 ",the following operations are performed. 
State PC17 is set false and if the controller is in phase 1-7 
then StatePC17 is set true. State PC25 is set false and if the 
controller is in phase 2-5 and the old phase is phase 3-5 then 
hold is set true for phase 2 and State PC25 is set true. State 
PC37 is set false and if the controller is in phase 3-7 and the 
old phase is 3-5 then hold is set true for phase 7 and State 
PC3 7 is set true. State PC26 is set false and if the controller 
is in phase 2-6 then State PC26 is set true. State PC27 is set 
false and if the controller is in phase 2-7 then (a) hold is set 



true for phases 2and 7 ,and State PC27 is set true (see Ref 14 
"Figure 3" note 3.c phase sequence) and (b) if call is true for 
phase 1 then call is set true for phase 6 and if call is true for 
phase 6 then call is set true for phase 1 (see Ref 14 ''Figure 
3" note 3.d phased sequence). State PC35 is set false and if 
the controller is in phase 3-5 then (a) if the "Figure 3" phase 
3-5 clearance green timer setting (special timer interval12) 
is not equal to 99.0 then it is initialized, and (b) hold is set true 
for phases 3, and 5, and State PC35 is set true (see Ref 14 
"Figure 3" note 3.e phase sequence). State PC1536 is set 
false and if the controller is in phases 1-5 or 3-6, then State 
PC1536 is set true. If the controller is in phase 1-6 then State 
PC1737 is set false and State PC2526 is set false. If the 
controller is in phases 1-7 or 3-7 and the old phase is 2-7 then 
State PC1737 is set true. If the controller is in phases 2-5 or 
2-6 and the old phase is 2-7 then State PC2526 is set true. If 
the controller is in phase 2, then the number of detectors for 
phase 3 is set to 2 so that detectors 03 and 013 are connected, 
else the number of detectors for phase 3 is set to 1 so that 
detector 03 is connected (see Ref 14 "Figure 3" note 1 
detectors - 013). If the controller is in phase 7 then the 
number of detectors for phase 5 is set to 2 so that detectors 
05 and 056 are connected else the number of detectors for 
phase 7 is set to 1 so that detector 05 is connected (see Ref 
14 "Figure3" note 1 detectors- 056). If the controller is in 
phases 1-6, 3-6, or 1-5, and call is true for phase 2 or 7 then 
call is set true for phases 3 and 5 (see Ref 14 ''Figure 3" note 
3.b phase sequence). 

For"Figure4", the following operations are performed. 
State PC17 is set false and if the controller is in phase 1-7 
then State PC 17 is set true. State PC26 is set false and if the 
controller is in phase 2-6 then State PC26 is set true. State 
PC35 is set false and if the controller is in phase 3-5 then the 
"Figure 4" phase 3-5 clearance green timer (special timer 
interval I) is initialized, hold is set true for phase 3, hold is 
set true for phase 5, and State PC35 is set true (see Ref 14 
"Figure 4" note 1 phase sequence). If the controller is in 
phase 3-6 then the "Figure 4" phase 2 transfer gap timer 
(special timer interval4) is cancelled by setting it to 0.0 and 
the detector 02 is connected to phase 2 as the only detector 
(see Ref 14 "Figure 4" note 2 detector operation - 02 & 
02A). If the controller is in phase 1-5 then the "Figure 4" 
phase 7 transfer gap timer (special timer interval 5) is 
cancelled by setting it to 0.0 and the detector 07 is connected 
to phase 7 as the only detector (see Ref 14 "Figure 4" note 2 
detector operation - 07 & 07 A). 

The following table describes the detector connections 
made for each phase combination. See Ref 14 "Figure 4" 
note 2 detector operation- 03, 013, 05, and 056. "opt" 
means that the detector connection is based on Options 1, 2, 
3, or 4. 

The following operations are performed during "Figure 
6" operation. State PC17 is set false and if the controller is 
in phase 1-7 then State PC 17 is set true (see Ref 14 "Figure 
6" note 3 phase sequence options -option C = ON). If the 
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TABLE B-6. DETECTOR CONNECTIONS 
AND PHASE COMBINATIONS UNDER 

"FIGURE 4" OPERATION 

Phase D3 DJ3 DS DS6 --
1-5 Yes No Yes Yes 
1-6 N/A N/A N/A N/A 
1-7 No No No No 
2-5 Yes Yes Opt Opt 
2-6 No No No No 
2-7 N/A N/A N/A N/A 
3-5 Yes Yes Yes Yes 
3-6 Yes Yes Yes No 
3-7 Opt Opt Yes Yes 

controller is in phase 2-5 then the "Figure6" phase 2 transfer 
gap timer (special timer interval4) is initialized and if the 
controller is not in phase 2-5 then the "Figure 6" phase 2 
transfer gap timer (special timer interval4) is cancelled by 
setting it to 0.0 and the detector 02 is connected to phase 2 
as the only detector (see Ref 14 "Figure 6" note 4 alternate 
and overlap detectors - 02A). State PC27 is set false and if 
the controller is in phase 2-7 and the "Figure 6" option B 
(Option 8) is "NO" then the "Figure 6" phase 2-7 advance 
green timer (special timer intervalS) is initialized, hold is set 
true for phases 2, and 7, and State PC27 is set true (see Ref 
14 "Figure 6" note 3 phase sequence options- option B = 
OFF). State PC35 is set false and if the controller is in phase 
3-5 and the next phase is phase 1-5 then the "Figure 6" phase 
3-5 clearance green timer (special timerintervall) is initial
ized, hold is set true forphases3,and 5,andStatePC35 is set 
true (see Ref 14 "Figure 6" note 3 phase sequence options
option C = OFF). If the controller is in phase 3-6 and the 
"Figure 6" option A (Option 7) is "NO" then hold is set true 
for phases 3, and 6, and State PC36 is set true (see Ref 14 
"Figure6" note 3 phase sequence options- option A= OFF). 
If the controller is in phase 3-7, if the "Figure 6" option C 
(Option 9) is "ON", call is true for phase 1, and call is false 
for phase 6 then the "Figure 6" phase 7 transfer gap timer 
(special timer interval 5) is initialized, and if the controller 
is not in phase 3-7 then the "Figure 6" phase 7 transfer gap 
timer (special timer interval 5) is cancelled by setting it to 
0.0, and the detector 07 is connected to phase 7 as the only 
detector (see Ref 14 "Figure 6" note 4 alternate and overlap 
detectors- 07 & 07A). 

The following table describes the detector connections 
made for each phase combination. See Ref 14 "Figure 6" 
note 4 alternate and overlap detectors- 03, 013, 05, and 
056. "opt" means that the detector connection is optional 
bases on Option 1, Option 2, Option 3, or Option 4. "phi" 
means that the detector is connected to phase 1 while "ph6" 
means that the detector is connected to phase 6. 

For "Figure 7", the following operations are performed. 
If the controller is in phase 1-5 and the "Figure 7" option A 
(Option 10) is "NO" then hold is set true for phases 1,and5, 
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TABLE B-7. DETECTOR CONNECTIONS 
AND PHASE COMBINATIONS UNDER 

"FIGURE 6" OPERATION 
Phase D3 Dl3 DS D56 --1-5 Yes No Yes Yes 

1-6 Yes No Yes No 
1-7 Yes No Yes No 
2-5 Yes Phi Opt Opt 
2-6 Yes No Yes No 
2-7 Yes No Yes No 
3-5 Yes Yes Yes Yes 
3-6 Yes Yes Yes No 
3-7 Opt Opt Yes Ph6 

and State PC 1S is set true (see Ref 14 "Figure 7" note 3 phase 
sequence options - option A = OFF). If the controller is in 
phase 2-S, if the "Figure 7" option C (Option 12) is "ON", 
call is true for phase 6, and call is false for phase 1 then the 
"Figure 7" phase 2 transfer gap timer (special timer interval 
4) is initialized and if the controller is not in phase 2-S then 
the "Figure 7" phase 2 transfer gap timer (special timer 
interval4) is cancelled by setting it to 0.0 and the detector D2 
is connected to phase 2 as the only detector (see Ref 14 
"Figure 7" note 4 alternate and overlap detectors - D2 & 
D2A). State PC26 is set false and if the controller is in phase 
2-6 then State PC26 is set true (see Ref 14 "Figure 7" note 3 
phase sequence options- option C =ON). State PC27 is set 
false and if the controller is in phase 2-7 and the "Figure 7" 
option B (Option 11) is "NO" then the "Figure 7" phase 2-
7 advance green timer (special timer interval11) is initial
ized , hold is set true for phases 2, and 7, and State PC27 is 
set true (see Ref 14 "Figure 7" note 3 phase sequence options 
-optionB=OFF). StatePC35issetfalseandifthecontroller 
is in phase 3-S and the next phase is 3-6, then the "Figure 7" 
phase 3-S clearance green timer (special timer interval I) is 
started by initializing it, hold is set true for phase 3, hold is 
set true for phaseS, and State PC3S is set true (see Ref 14 
"Figure 7" note 3 phase sequence options- option C =OFF). 
If the controller is in phase 3-7 then the "Figure 7" phase 7 
transfer gap timer (special timer intervalS) is initialized and 
if the controller is not in phase 3-7 then the "Figure 7" phase 
7 transfer gap timer (special timer intervalS) is cancelled by 
setting it to 0.0 and the detector D7 is connected to phase 7 
as the only detector (see Ref 14 "Figure 7" note 4 alternate 
and overlap detectors - D7 A). 

The following table describes the detector connections 
made for each phase combination. See Ref 14 "Figure 7" 
note 4 alternate and overlap detectors- D3, Dl3, DS, and 
DS6. Theabbreviation"opt" means that the detector connec
tion is based on Option l, through 4, and "ph 1" means that 

TABLE B..S. DETECTOR CONNECTIONS 
AND PHASE COMBINATIONS UNDER 

"FIGURE 7" OPERATION 

Phase D3 Dl3 DS D56 --1-5 Yes No Yes Yes 
1-6 Yes No Yes No 
1-7 Yes No Yes No 
2-5 Yes Phi Opt Opt 
2-6 Yes No Yes No 
2-7 Yes No Yes No 
3-5 Yes Yes Yes Yes 
3-6 Yes Yes Yes No 
3-7 Opt Opt Yes Ph6 

the detector is connected to phase 1 while "ph6" means that 
the detector is connected to phase 6. 

During Stage 13, all detectors are set false. To make a 
new cam stack, the controller merges the cam stack position 
of the current interval for the current phase in ring 1 with the 
cam stack position of the current interval for the current 
phase in ring 2 into the new can stack position. If Overlap 
A is active then the controller merges the cam stack position 
of the current interval for Overlap A with the new cam stack 
position into the new cam stack position. If Overlap B is 
active then the controller merges the cam stack position of 
the current interval for Overlap B with the new cam stack 
position into the new cam stack position. To merge a cam 
stack, the controller takes the signal indication three-charac
ter code (a number between 1 and 26) for each lane for the 
current interval for the frrst phase, takes the signal indication 
three-character code for each lane for the current interval for 
the second phase, and performs a table look-up to arrive at 
the merged signal indication three-character code. The table 
was developed by (a) breaking each signal indication three
character code into the signal indication (green, yellow, red, 
and protected green) for a left tum, a straight movement, and 
a right tum, (b) merging the signal indications for each turn 
type independently by applying the precedence order of (1) 
protected green, (2) green, (3) yellow, and (4) red, and (c) 
assigning the resultant merged signal indication to the 
proper signal indication three-character code. 

To determine if an overlap is active, the controller uses 
the following procedures. The overlap is green when (I) any 
phase on the definition list is green or (2) any phase on the 
definition list is in yellow change and any phase on the 
definition list is the next phase. The overlap is yellow change 
when any phase on the definition list is yellow change and no 
phase on the definition list is green. The overlap is inactive 
(red) when the overlap is not green and overlap is not yellow 
change. 



APPENDIX C 

TEXAS Model For Intersection Traffic 
Version 3.0 [Diamond Interchanges] 

INSTALLATION INSTRUCTIONS 

AND 

PRIMER 

Note: Some information contained herein does not appear in the user's 
!3.u.k:IJJ.". File this pamphlet with the G.uil:m." for future reference. 

•"The TEXAS Model Versjon 3.0 (Diamond Interchanges] Guide to Data Entry." Appendix A to Center for 
Transportation Research Report Number 443-1 F, The University of Texas at Austin, August 1989. 

C-1 



C-2 

Introduction 

This pamphlet has been prepared as a supplement to the user's Guide and provides important 

instructions for installation and use of the TEXAS Model for Intersection Traffic. The document is 

composed of five sections which address 1) installation of the system on micro-computers equipped with 

fixed disks, 2) the use of example data files provided in the installation package, 3) coding and running of 

example case study problems, and 4) documentation for the animated screen graphics system, and 5) 

FORTRAN run-time errors. 

Sections 1 through 3 essentially constitute a primer for TEXAS Model users. All users must work 

carefully through Section 1 in order to successfully install the package on fixed-disk-equipped micro

computers. Working through at least one of the example data sets of Section 2 and at least one of the 

example coding problems of Section 3 is strongly advised. 
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TEXAS Model Fixed Disk Installation Instructions 

Note: Successful utilization of the TEXAS Model Version 3.0 
will require the following hardware: 

1. IBM-PC or compatible computer. equipped with fixed disk, 
and running under DOS 3.1 or greater, and 640 K of RAM. 

2. Math co-processor. 

3. Graphics adaptor for your monitor, either IBM VGA, color, 
or enhanced color graphics adaptor or compatible. 

These instructions are written assuming that your computer has been switched "on" and you have 

responded to the DOS prompts for time and date. Now you must follow the step-by-step instructions 

below: 

1. Insert in drive A: the diskette labeled "TEXAS_MDL_1". 

2. Type A:INSTALL. 

NOTE: The installation program will begin installing on drive C:, which is normally your fixed disk. If 

you have more than one fixed disk and wish to install TEXAS on your second fixed disk, which is known to 

DOS as drive D:, type A:INSTALLD instead of A:INSTALL. Batch file will always go in C:\BATCH. 

3. Obey the screen prompts and insert diskettes 2 through 6 and EXAMPLES when directed. Then 

remove the EXAMPLES disk from drive A. 

4. At the end of the automatic installation procedure, you will see a screen prompt reminding you that 

certain modifications or additions must be made to your CONFIG.SYS and AUTOEXEC.BAT files. You 

can make those modifications in the following manner: 
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a. Your CONFIG.SYS file must contain statements specifying that the number of buffers and files 

which can be concurrently used is 20. If you have a CONFIG.SYS file, it will be located in your root 

directory. To examine and edit it as necessary follow these instructions: 

a.1. Type the command CDC:\ which changes the current directory to the root directory, then 

type TYPE CONFIG.SYS which will cause the CONFIG.SYS file to be displayed on the screen 

if it exists. 

a.2. If the CONFIG.SYS file is displayed skip to item a.S. 

a.3. If no CONFIG.SYS file is displayed and text appears telling you that the file could not be 

found, execute a.1 again to be sure it does not exist. 

a.4. If you have confirmed that no CONFIG.SYS file exists, you must create one. You can do this 

with any text editor, including the DOS line editor called Edlin. To accomplish the task with Edlin, 

type EDLIN CONFIG.SYS which loads Edlin into memory and tells it to create a new file called 

CONFIG.SYS. Then type I for insert, then at the prompt, type BUFFERS:20 followed by a 

carriage return then type FILES:20 followed by a carriage return, followed by holding down the 

Ctrl key and pressing the Break key which ends the insert mode. Then type E which ends your 

Edlin session and saves the new file. Skip to item b. 

a.S. If your CONFIG.SYS file does appear on the screen, examine it to see if it contains the 

following two lines: 

BUFFERS= 20 

FILES= 20 

If it contains both BUFFER and FILE statements, and the numbers to the right of the equal sign 

are 20, your file is okay, no modHication is necessary. SKIP TO ITEM b. 

a.6. If your CONFIG.SYS file does appear but does not contain either of the two lines shown in 

item a.S or if the either of the numbers is less than 20, you must edit the file. You can do this with 

any text editor, or you can use the DOS line editor called Edlin. To edit your file using Edlin, type 

EDLIN CONFIG.SYS which will load Edlin and your file into memory. Then type L which will 

cause your file to be displayed on the screen with line numbers. Note the line number of the 

line(s) to be edited and type the number of the first line you wish to edit. The line whose number 
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you typed will be displayed with the line number and another copy of the line number and a 

colon. It will appear like this if line 2 contained the BUFFERS statement and you typed 2 

2:BUFFERS=6 

2: 

Now type the correct statement after the colon like this: 

2:BUFFERS=6 

2:BUFFERS:20 

End your instruction with a carriage return and proceed to modify the other line(s) as necessary. 

Refer to Item a.4 if you have forgotten what the two lines should specify. 

If you need to add a line to your CONFIG.SYS file, instead of typing the line number of the line to 

be edited, type #I for" Insert after last line", followed by a carriage return and enter the required 

line(s}. To leave the insert mode, hold down the Ctrl key and while holding it down, press the 

Break key. 

When you have finished inserting or editing, type E which will exit Edlin and save your file. 

b. Now you must enter or modify your PATH command in your AUTOEXEC.BAT file. You can do 

this with any chosen editor, or use the DOS resident line editor called Edlin. If you wish to use Edlin, type 

EDLIN AUTOEXEC.BAT which loads Edlin and your AUTOEXEC.BAT file into memory. Then type L 

which will cause your AUTOEXEC.BATfile to be displayed on the screen. Examine the file and search for 

a line that begins with the characters PATH. If it is present, do as you did in item a. above; type the line 

number of the line containing the PATH specification. On the second line of the display, after the colon, 

type all characters exactly as they appear on the top line followed by ;C:\BATCH followed by a carriage 

return, followed byE which ends the Edlin session and saves your AUTOEXEC.BAT file. If you have no 

existing path command in your AUTOEXEC.BAT file, and are still using Edlin, type #I for "Insert after last 

line". Then type PATH C:\BATCH;C:\ if DOS is located jn your root directory. If DOS is n.211ocated in 

your root directory but it is in a subdirectory, type PATH C:\BATCH;C:\ wjth the name of the 

subdirectory following the last backslash and no spaces. Then type E to end your Edlin session and save 

your AUTOEXEC.BAT file. 

NOTE: Some application programs like IBM's Fixed Disk Organizer do not allow 

anything in the AUTOEXEC.BAT file except the commands that it uses and will 

replace your PATH command the next time you boot your system. If this happens to 

you, there are several options which can solve the problem. First, you can enter the 

PATH command directly from DOS just before you enter the TEXAS modeling 

system. The PATH specification will be in effect until you remove power or reboot the 

system. The second option could consist of putting your PATH specification into a 



batch file that you name and executing that batch file before entering the TEXAS 

Modeling system. This technique offers the advantage of requiring that you 

remember only a simple batch file name rather than the entire PATH command. 
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5. This completes installation of the TEXAS modeling system. You must now re-boot your system to 

cause your specifications for CONFIG.SYS and AUTOEXEC.BAT to become effective. This can be 

accomplished by holding down the Ctrl and A It keys and pressing the Del key. Once the system is re

booted you may enter the TEXAS Modeling System by typing GDVDATA to enter the first of the pre

processors. 
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USE OF EXAMPLE DATA FILES 
PROVIDED IN THE TEXAS MODEL 

INSTALLATION PACKAGE 

Demonstration Graphics Flies 

One of the significant capabilities of the TEXAS Modeling System is the ability to view a simulated 

intersection operation through animated screen graphics. If this capability is of interest, a quick 

demonstration might be very desirable. Three demonstration data files have been provided so that you 

can see the animated graphics in action before learning more about the total system. 

If you have completed the installation process as described in the installation instructions you are 

ready to view the demonstration graphics. This can be accomplished through execution of the following 

instructions: 

1. First, you must determine the type of graphics adapter and monitor you have available for use 

with the demonstration. If you don't already know, you can type VIDEOCHK which is the name 

of a program which has been installed with the rest of the system. VIDEOCHK will report the 

type(s) of graphics adapter(s) and monitor(s) which are currently installed. 

2. Next, insert in drive A: the diskette labeled TEXAS_MDL_DISPLAY. This diskette contains 

four files named DISDAT.CG, DISDAT.EG, DISDAT.EGM, and DISDAT.VGA. In each case the 

DISDAT portion of the file name identifies the files as animated graphics display files and the 

suffixes identify the type of hardware for which the file has been prepared. The file with suffix CG 

has been prepared to run on a machine equipped with IBM or compatible color graphics adapter 

and monitor, while the EG is for IBM or compatible enhanced graphics adapter and color monitor, 

EGM is for enhanced graphics adapter and monochrome monitor and VGA is for VGA monitor and 

adapter. The demonstration files can be expected to operate reliably Q.D.Jy_ on one of these 

adapter-monitor combinations. 

3. Having identified your hardware type in step 1, you are almost ready to view the demonstration. 

If you have more than one graphics adapter and or more than one monitor connected to your 

system. be sure to execute whatever hardware or software actions are necessary to make the 

chosen adapter-monjtor combination become your actjye adapter-monjtor combination. Now type 

DISPRO A:DISDAT.CG if you have IBM or compatible color graphics adapter and monitor, or 

DISPRO A:DISDAT.EG if you have IBM or compatible enhanced graphics adapter and color 

monitor, etc. 
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4. The animated graphics screen demonstration will appear on the ·selected monitor and will have 

a duration of approximately 2 1/2 minutes. You may view it again by typing DIS PRO and you may 

pause and restart the action by pressing any key. You may also press S to pause and restart after 

single updates. 

Example Data Sets 

Example files containing both input and output data have been provided for six typical simulation 

problems. Four of the example problems consist of four leg intersections controlled by two-way stop 

signs, semi-actuated signals, three-phase pre-time signals, and three-phase pre-time signals with 

permissive left-turns. Examples 1 and 2 are the two parts of a before and after study in which an 

intersection with the same traffic and geometries, is controlled first by two-way stop signs and then by a 

semi-actuated signal. Examples 3 and 4 are likewise the parts of a before and after study in which an 

intersection with the same traffic and geometries is first controlled by three-phase pre-time signals with 

protected-only left turns and then protected-permissive left turns. Examples 5 and 6 are diamond 

interchanges with four phase pretimed signalization. Example 6 includes overlap signal intervals while 5 

does not. 

Pre-processor input files have been installed on your fixed disk if you have followed the 

instructions for fixed disk installation. Output files for the six examples produced by the pre-processors 

and the basic model processors themselves have been included on a diskette labeled TEXAS_MDL_E of 

the installation package. 

New users of the TEXAS Modeling System can familiarize themselves with the operation of the 

system without being required to generate any input data by executing the following sequence of 

commands: 

1. After following the instructions for installing the package, enter the system by typing TEXAS. 

The Texas Model banner will appear with a prompt to "Strike a key when ready". Next the menu 

screen will appear with the standard DOS prompt at the bottom. The menu screen provides a 

description of each of the model processors and helps guide the user through the system. At the 

DOS prompt keyin GDVDA T A. 

2. The next prompt which you should see on the screen looks like this: 

DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY? 
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You should respond by typing N for no. (Remember that your Caps Lock key should be in the all

capital-letters mode.) 

3. The next prompt you should see will look like this: 

DO YOU WANT TO USE AN EXISTING DATA FILE? 

You should respond by typing Y for yes. 

4. Next the system will prompt you for the name of the existing data file. You should respond by 

typing the name of the example data file you wish to use. Since the four example problems only 

involve two different sets of traffic and intersection geometries, if you wish to run Example 1 or 2 

you should type GD_PRE.S1 however if you wish to run Example 3 or 4 you should type 

GD_PRE.S3, or GD_PRE.SS for examples 5 or 6, which are the names of the pre-processor 

files for Examples 1 and 2, or 3 and 4, or 5 and 6 respectively. 

5. The pre-processor will prompt you for any desired changes to the input file. You should 

respond to the prompts by indicating that no changes are desired. 

6. Next, run the geometry and driver-vehicle processors by typing GDVPRO which is the name 

of the batch file that runs these two programs. This operation will take several minutes, so please 

wait patiently. 

7. You should now enter the second pre-processor by typing SIMDATA, which is the name of the 

simulation pre-processor, at the DOS prompt below the menu screen. 

8. After the Texas Model banner, you will then see a prompt that looks like this: 

DO YOU WANT TO USE AN EXISTING SIMULATION DATA FILE? 

You should respond by typing Y for yes. 

9. Next you will see a prompt that says: 
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KEY IN AN EXISTING DATA FILE NAME: 

You should respond by typing the name of the example data file you wish to use. Because all four 

examples have different traffic control schemes which are input through the simulation processor, 

there are four different files for the four examples. All have the same name but different two

character suffixes. The names are SIM_PRE.S1, SIM_PRE.S2, SIM_PRE.S3, SIM_PRE.S4, 

SIM_PRE.S5, and SIM_PRE.SS. If you are running Example 1 you should type SIM_PRE.S1 

as the name of the simulation data file, etc. 

10. Review the data file and respond to the prompts by indicating that no changes are desired. 

11. When complete, you should run the simulation processor by typing SIMPRO which is the 

name of the batch file that controls this operation. After several seconds you will see numbers on 

the screen which report the status of the simulation. The left column of numbers is the elapsed 

time into the simulation, while the right column represents the number of vehicles currently being 

monitored by the simulation processor. 

12. You may now examine the output generated by your run by typing TYPE SIMPLST which 

will display the output on the screen or you can type PRINT SIMPLST which will send the 

output to your printer. 

13. If you have chosen to run Example 2, 3, 4, 5, or 6 your work has produced a file which can be 

viewed using the animated graphics processor. If you wish to view the animated graphics 

produced by these examples, you should do the following: 

a. Type DISPRE which is the name of the pre-processor that prepares the graphics data for 

display. This pre-processor will take several minutes to complete its task, so be patient. While you 

are waiting, you may wish to browse through the documentation for the animated graphics system 

included as Section 4 in this package. 

b. When complete, you may view the graphics by typing DISPRO which is the name of the 

graphics processor. 

A plan view of the intersection will appear on your graphics screen followed by the simulated traffic 

generated by your simulation run. 
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You may also wish to compare your output files to those provided with the distribution package. 

Example output files for all processors for the four examples have been provided on a diskette labeled 

TEXAS_MDL_EXAMPLES. You can examine these files on your monitor or print them using the usual 

DOS TYPE OR PRINT commands. The files and their descriptions are provided as follows: 

Ejle Name 

GDV.S1 

GDV.S3 

GDV.S5 

SIM.S1 

SIM.S2 

SIM.S3 

SIM.S4 

SIM.S5 

SIM.S6 

GDVLIST.S1 

GDVLIST.S3 

GDVLIST.S5 

SIMDLIST.S1 

SIMDLIST.S2 

SIMDLIST.S3 

SIMDLIST.S4 

SIMDLIST.S5 

SIMDLIST.S6 

DVLIST.S1 

DVLIST.S3 

DVLIST.S5 

GEOLIST.S1 

GEOLIST.S3 

GEOLIST.S5 

SIMPLST.S1 

SIMPLST.S2 

Converted geometry-driver-vehicle data file, Example 1 and 2 

Converted geometry-driver-vehicle data file, Example 3 and 4 

Converted geometry-driver-vehicle data file, Example 5 and 6 

Converted simulation data file, Example 1 

Converted simulation data file, Example 2 

Converted simulation data file, Example 3 

Converted simulation data file, Example 4 

Converted simulation data file, Example 5 

Converted simulation data file, Example 6 

Output listing from geometry-driver-vehicle pre-processor, 

Examples 1 and 2 

Output listing from geometry-driver-vehicle pre-processor, 

Examples 3 and 4 

Output listing from geometry-driver-vehicle pre-processor, 

Examples 5 and 6 

Output listing from simulation pre-processor, Example 1 

Output listing from simulation pre-processor, Example 2 

Output listing from simulation pre-processor, Example 3 

Output listing from simulation pre-processor, Example 4 

Output listing from simulation pre-processor, Example 5 

Output listing from simulation pre-processor, Example 6 

Output listing from driver-vehicle processor, Examples 1 and 2 

Output listing from driver-vehicle processor, Examples 3 and 4 

Output listing from driver-vehicle processor, Examples 5 and 6 

Output listing from geometry processor, Examples 1 and 2 

Output listing from geometry processor, Examples 3 and 4 

Output listing from geometry processor, Examples 5 and 6 

Output listing from simulation processor, Example 1 

Output listing from simulation processor, Example 2 



SIMPLST.S3 

SIMPLST.S4 

SIMPLST.S5 

SIMPLST.S6 

Output listing from simulation processor, Example 3 

Output listing from simulation processor, Example 4 

Output listing from simulation processor, Example 5 

Output listing from simulation processor, Example 6 

C-13 



C-14 

STEP-BY STEP 
INSTRUCTIONS 

FOR 
EXAMPLE PROBLEMS 

If you have completed your installation process, and have finished experimenting with the 

example input files, you should be ready to gain experience in inputting data to the pre-processors. Step

by-step coding instructions have been provided on the following pages for the first two example problems 

described in the previous section. Once again Example 2 is the second part of a before and after study 

and only traffic control features change from Example 1 to 2. Therefore, the coding instructions assume 

that you will work Example 1 immediately before Example 2. Included after the coding instructions are 

sketches of geometry, signal timing schemes, and traffic demands for Examples 5 and 6. 

Example Problem Number 1 

I. Background 

Work to be done through this example offers the first opportunity for new users to communicate 

with the TEXAS Model through the keyboard. This example and subsequent examples will be structured 

around a case study of a 4-leg intersection ( 4 x 4) located in an urban area. In addition to learning to 

interact with the model through the keyboard and the CRT screen, the user will have an opportunity to 

utilize the output from the TEXAS Model as the basis for analyzing traffic behavior and intersection 

performance under specified conditions. 

II. Case Study Scenario I 

The urban 4-leg intersection shown in Fig. C-1 is currently operating under 2-way stop control. 

Traffic demands upon the intersection have grown steadily, and signalization is now being considered. 

The indicated traffic values were observed during a recent AM peak traffic period. This scenario will serve 

as a base condition in the case study. 

Ill. Instructions 

Use the preprocessors GDVDATA and SIMDATA to develop and enter all required input 

infonnation for the intersection situation that is described in Example I. Initiate a run of the TEXAS Model 

utilizing this input data. 
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Specific instructions for Geometry and Driver-Vehicle processors: (GDVDATA) 

1. Use the 4 x 4 Permanent Library geometry. 

2. Use all default values except for traffic demands. 

3. Use the traffic demand shown In Fig. C-1. 

Specific instructions for the Simulation processor: (SIMDATA) 

1. Use 2-way stop control as Indicated in FIQ. C-1. 

2. Use 5-minute start-up and 15-minute run times (defaults). 
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Fig. C-1. Urban 2-way stop intersection, 4 x 4. 



STEP-BY-STEP INSTRUCTIONS 

CASE STUDY Example I 

1. Key in GDVDATA 

2. You will use a file from the Permanent library. 

3. Use the 4X4 Permanent Library file. NOTE: The graphics from this file will appear only once. 
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4. You will need to copy and revise the file from the Permanent Library with revisions to the traffic 

data only. 

5. Save the revised data. 

6. Choose a name for the revised data, using 8 characters or less. (e.g., GDCS1, note that the 

computer will add a prefix to your file name)WRITE THIS NAME DOWN:---------

7. Choose a title for the GDVDATA file as you would like for it to appear on the printout. Key in text 

title. 

8. Use the default values for parameter-option data, for curb return radii, and for geometry on all 4 

legs of the intersection. 

9. Use the default values for inbound traffic headway frequency- distribution data EXCEPT for 

volumes (Field 2) on each leg. (Key in ,340 for Leg 1.) 

10. Key in the appropriate outbound traffic destination data (percent of the inbound traffic going to 

various outbound destinations) for each leg. (see Fig. C-1) ( 0,18,68,14 for Leg 1) 

THIS COMPLETES DATA ENTRY FOR GDVDATA 

11. Key in GDVPRO 
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12. Key in SIMDATA 

13. No simulation data file exists for this Scenario; therefore, type N 

14. Key in new data , save and name the file. Write down the name of the file 

" 

15. Use the GDVDATA reference file from 6 above. 

16. Edit the title so that it will appear on the printout of the Simulation Processor output as you would 

like it. (e.g., 2-way Stop) Suggestion: Key in T(60) = 2-Way Stop 

17. Default values will be used for parameter-option data except Fields 4 and 8. Use commas to 

indicate the end of data fields that will use default values, and enter "ST" for stop-sign control. (Key in 

,ST) Change Field 8 to"YES" so that a data tape for animated graphics display will be written. (Key in 

F(8):Y ) 

18. Use default values for all simulation parameter-option data 2. 

19. Put stop signs on Legs 1 and 3. 

20. Use lane control data without changes. 

THIS COMPLETES DATA ENTRY FOR SIMDATA 

21. Key in SIMPRO to run the simulation processor. The numbers appearing on the screen are the 

simulation time (in seconds) and the number of vehicles in the simulation. This will continue until the 

elapsed simulation time reaches 1200 seconds (20 minutes). Your simulation processor output statistics 

will be written to a file called SIMPLST which you may examine by executing a DOS TYPE OR PRINT 

command. 

~ If you wish to verify that your run has produced appropriate statistical information, you may compare 

it to a "school solution" by executing a DOS TYPE or PRINT of the file SIMPLST.S1 on the diskette 

labeled TEXAS_MDL_EXAMPLES. That diskette also contains "school solutions" for all input and output 

files created by all processors. All files pertaining to this example have a file name suffix of S1. (See page 

12 of this pamphlet for a complete listing.) 
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Example Problem Number 2 

I. Background 

This example is devoted to the second scenario in the case study of traffic operations at the urban 

intersection that was described in Example 1. The 2-way stop-sign control will be replaced with 2-phase, 

semi-actuated signal control. A somewhat more detailed description of the signalized intersection 

situation will be required in order to communicate with the TEXAS Model for the latter control condition. 

Users will utilize the SIMDATA preprocessor to enter all necessary data interactively in response to 

prompts and instructions. It would only be necessary to enter the GDVDATA pre-processor if you have 

processed a data file other than that for Example 1 prior to running Example 2 because SIMDATA will 

utilize the most recently used GDVDATA file. 

II. Case Study Example 2 

The 4-leg urban intersection, which was the subject of the case study in Example 1 while 

operating under 2-way stop-sign control, is now being considered for future operation under 2-phase, 

semi-actuated signal control in Example 2. The proposed detector configuration and signal timing for 

Example 2 are shown in Fig. C-2. Intersection geometry and traffic are the same as for Example 1. By 

comparing the TEXAS Model outputs from the two scenarios, the effects of this change can be evaluated 

directly in a before-and-after type comparison. 

Ill. Instructions 

Use the preprocessors GDVDATA and SIMDATA to develop and enter all required TEXAS Model 

input for the intersection situation that is described above as Example 2. Fig. C-2 serves as a basic 

sketch of the intersection situation and also contains the proposed signal timing data. Make notes or 

scratch calculations on this sheet as desired to help you respond appropriately to the prompts and 

instructions that appear on the screen. Initiate a run of the TEXAS Model for Example 2. 

Specific instructions for Driver-Vehicle and Geometry processors: (GDVDATA) 

Use the same file which was built for Example I without changes. 

You will, therefore, use an existing file. 

Specific instructions for the Simulation processor: (SIMDATA) 

1 . Use 2-phase, semi-actuated signal control. 
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2. Use the NEMA numbering scheme for traffic phases (see screen prompts or Fig. A-10, p.42, 

in the "Guide to Data Entry"). 

3. Refer to Fig. A-11, p.46, in the "Guide to Data Entry" for nomenclature related to detector 

placement Locate detectors as shown in Fig C-2. 

4. Connect the detectors appropriately for 2-phase operation. 

5. Use the signal timing data shown in Fig. C-2. 

6. Use a 1.0-sec time increment for simulation. 

7. Use 5-minute start-up and 15-minute run times. 
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Fig. C-2. Urban 4 x 4 Intersection, 2-Phase Semi-Actuated Signal. 
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STEP-BY -STEP INSTRUCTIONS 

CASE STUDY Example 2 

1. Key in SIMDATA 

2. No data file exists for this Scenario; therefore, in response to the question DO YOU WANT TO 

USE AN EXISTING SIMULATION DATA FILE? key inN. In response to the question DO YOU WANT TO 

KEY IN NEW DATA? key in V. (As a shortcut, you may key in KEY in response to the first question.) 

3. Save the new data. In response to the question DO YOU WANT TO SAVE THE NEW DATA? ,key 

in Y. Choose a name for the new data file, note it here---------· and key it in. 

Confirmation will be displayed. 

4. The program will display the title text from the most recently-used GDVDATA file, in this case, 

STANDARD 4 X 4. Use this file as the reference file; key in Yin response to the question .. 

5. The program will confirm the file name as GDV4 X4 and then display the title text STANDARD 4 X 

4 from the reference file. Edit this title for use with the SIMDATA file. For example, you may add the text 

SEMI-ACTUATED SIGNAL starting at column number 40 by keying in T(40):SEMI·ACTUATED 

SIGNAL. Key in HELP for assistance in editing if necessary. Confirmation will be displayed, and you 

may respond to the question IS TITLE TEXT OK? by keying in Y when you are happy with the title. 

6. The field locations for the first eight items of SIMULATION PARAMETER-OPTION DATA: will be 

displayed in a table on the screen. The data format for each of the 8 data fields is also displayed on the 

screen following the instruction KEY IN SIMULATION PARAMETER-OPTION DATA: 

7. For this scenario, key in simulation parameter-option data as follows: ,1,SE,,Y This will set 

Field 3 for a 1.0 second simulation time increment, Field 4 for SEMI-ACTUATED signal control, and Field 8 

to YES for the program to prepare data for later use by the animation preprocessor. Confirmation will be 

displayed. Edit if necessary, and key in Y when correct. 

8. SIMULATION PARAMETER-OPTION DATA 2: will be displayed on the screen to show seven 

additional items needed by the simulation processor. For this scenario, all default values will be used; 

therefore, press the ENTER key in response to the command KEY IN SIMULATION PARAMETER

OPTION DATA 2; Confirmation will be displayed, and you can key in V. 
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9. You will now be asked DO YOU WANT TO PERMIT RIGHT TURNS ON RED? For this scenario, the 

response is V. 

10. Use LANE CONTROL DATA as contained in the default values for this scenario. 

11. The program will now confirm that a SEMI-ACTUATED controller has been chosen and will prompt 

for additional information that is needed. 

12. For this scenario, 2-phase signal control will be used; therefore, enter 2 in response to the 

command KEY IN THE NUMBER OF CONTROLLER PHASES. Confirm that this is correct by keying in V. 

13. The numbering convention for the TRAFFIC PHASES will be displayed in a diagram on the 

screen, and you will be instructed to make CONTROLLER PHASE A unactuated. You must now KEY IN 

THE TRAFFIC PHASES TO BE IN CONTROLLER PHASE A. For this scenario, include traffic phases 2 

and 6 in controller phase A and traffic phases 4 and 8 in controller phase B. Respond to the prompts as 

they occur. 

14. SEMI-ACTUATED SIGNAL TIMING DATA FOR UNACTUATED CONTROLLER PHASE A; for this 

scenario will utilize a MINIMUM GREEN INTERVAL of 20 seconds, and the default values for the other 

timing parameters. Therefore, simply key in 20 and confirmation will be displayed. 

15. SEMI-ACTUATED SIGNAL TIMING DATA FOR CONTROLLER PHASE B, for this scenario will 

use an INITIAL INTERVAL of 4 seconds, a VEHICLE INTERVAL of 1 second, and a MAXIMUM 

EXTENSION of 25 seconds along with default values for the other parameters (see Fig. C-2). To enter 

these values in the proper fields, key in 4,1 ,25 Confirmation will be displayed. Edit as necessary. 

16. Use the GREEN INTERVAL SEQUENCE DATA that are supplied by the program. 

17. For this scenario, four detectors will be used (see Fig. C-2). Key in 4 in response to the prompt. 

18. Data for each detector must be supplied. Refer to Fig. C-2 for the number and location of each 

detector. Key in the following items in response to the series of screen prompts: 
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For Detector# 

1 

2 

3 

4 

Key in 

,2,50 

,2,·84,6 

3,2,50 

3,2,·84,6 

19. For this scenario, all 4 detectors must be connected to Phase B. Key in 1 ,2,3,4 in response to 

the prompt and confirm by keying in Y. 

THIS COMPLETES DATA ENTRY FOR SIMDATA 

20. Key in SIMPRO to run the simulation processor. Wait for the program to finish. Your statistical 

output information will be written to a file called SIMPLST and you can examine it by executing a DOS 

TYPE or PRINT command. 

l::Qte.;. If you wish to verify that your run has produced appropriate statistical information, you may compare 

it to a "school solution" by executing a DOS TYPE or PRINT of the of the file SIMPLST.S2 on the 

diskette labeled TEXAS_MDL_EXAMPLES. That diskette also contains "school solutions" for all input 

and output files created by all processors. All files pertaining to this example have a file name suffix of 

S2.(See page 12 of this pamphlet for a complete listing.) 

21. Key in DISPRE to run the Animation Preprocessor. The numbers appearing on the screen are 

simulation time in seconds, the number of vehicles in the simulation, and the number of vehicles in the 

animation window. This display will continue until the time reaches 300 seconds. 

22. Key in DISPRO to run the animation processor. This program will draw a plan-view sketch of the 

intersection, show signal indications by colored dots at the end of each lane line, and display 

instantaneous vehicle positions. The signal indications and the vehiCle positions will be updated for each 

successive simulation-time interval. Press any key to pause and to restart the animation. Press S to 

restart and pause after a single update. This animation will run for 300 seconds. 
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Examples 5 and 6 

A sketch of the geometric features of the compact diamond interchange of Example 5 along with 

traffic demands and signal timing are presented in Figure C-3. The signal phase sequence arrangement 

for this example is presented in Figure C-4. Example 6 is the same as Example 5 except the signal timing 

has been modified to provide overlaps. This case is presented in Figures C-5 and C-6. 
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Figure C-3. Compact Diamond, 4-Phase Pretimed Signal Control. {Example 5). 



4 - Phase, Pretimed, Diamond Signal 

Interior left-turn at L J.e.il.dJ. Opposing Arterial 
Interior left-turn at R J.e.il.dJ. Opposing Arterial 

LEAD - LEAD Phase Sequence 
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Figure C-4. Signal Phase Sequence for Compact Diamond (Example 5). 
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Figure C-5. Compact Diamond, 4-Phase with Overlaps (6-Phases in TEXAS 3.0), 
Pretimed Signal Control. {Example 6). 
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Figure C-6. Phase Sequence for 4-Phase with Over1aps, Pretimed Diamond Signal (Example 6). 
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USER INSTRUCTIONS FOR TEXAS MODEL 
ANIMA.riON PROCESSOR 

The animation processor may be used to produce an animated graphical view of the simulated 

traffic with a plan view of the intersection shown to scale and traffic operations depicted in real time. A 

decision to utilize the animation must be made before running the simulation by responding affirmatively 

to the prompt "Create pollution/display tape?" within the pre-processor "SIMDATA". An affirmative 

response to this prompt will cause the simulation processor to generate a file consisting of position, 

velocity, and acceleration data for all simulated vehicles for every simulation time increment. The following 

instructions are provided assuming -that the user has created the appropriate file during the simulation and 

now wishes to produce an animated graphical view of the simulated intersection traffic operations. 

DISPRE and the Pre-Processor 

As with all basic processors within the TEXAS Model, the Animation Processor requires the use of 

a pre-processor prior to its use. This pre-processor is most easily accessed through a batch file called 

DISPRE.BAT. Execution of this file can be accomplished by typing DISPRE which simply tells DOS to 

find and execute a batch file called DISPRE. There are two optional parameters which may be specified for 

operation of DIS PRE. 

1. The first optional parameter is the name of the input file which was generated by the simulation 

processor. (Input file name can be specified by PVA+NAME at any position on the input line). 

The default name assigned by the simulation processor to this file is POSDAT, and DISPRE will 

always look for a file called POSDAT unless told otherwise through specification of this parameter. 

In other words, specification of this parameter is not necessary unless the user wishes to have 

several raw pollution/display files simultaneously available. To accomplish this, the user would 

rename the file created by the simulation processor called POSDAT after each simulation 

processor run because each run of the simulation processor will destroy the previous 

pollution/display file if it is named POSDAT. (For example, if two raw files were to be retained, the 

first POSDAT produced by the simulation processor could be renamed POSDAT1, and the 

second could be renamed POSDAT2, or any other name acceptable to DOS.) If specified, the 

parameter must consist of the complete name including any name extension, for the file to be 

used. ~ the first optional parameter can be specified while omitting the second (leaving the 

second blank). 
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2. The second optional parameter is the name of the output file created by the pre-processor. 

(Input file name can be specified by DIS+NAME at any position on the input line). If omitted, 

DISPRE will use the default file name DISDAT each time it runs. This effectively means that each 

DISPRE run destroys any previous animation files if their names have not been changed. 

Specification of this parameter is not necessary unless the user wishes to have several animation 

files simultaneously available for display. However, once specified, a new output file name 

remains in effect until changed by the user or the system is re-booted. ~the second optional 

parameter cannot be specified unless the first is also used. 

An example of the use of both optional parameters might look like the following, if the name of the input 

file was RUN99.DAT and the name of the output file was RUN99.CAT: 

You would type DISPRE RUN99.DAT RUN99.CAT followed by a carriage return. 

Users may optionally tailor their graphics by modifying a file called DISPAR which is shipped with 

the modeling system and installed in the TEXAS subdirectory. Modification of this file which consists of 

two lines, must be accomplished using a text editor such as the DOS resident Edlin. Specific field 

specifications for the two lines are as follows: (This file can be specified as third command line parameter 

PAR+NAME). 
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FIRST l-INE 

Columns Data DescrQPn Oefautt ~alufl 
1 -10 X coordinate measured from intersection 0 

center (in feet) which will appear at 
center of screen. (For example, if 100 
is specified, a location 100 feet to 

. the right of the intersection center 
will appear at the center of the screen.) 

11-20 Y coordinate measured from intersection 0 
center (in feet) which will appear at 
center of screen. 

21 -30 Scale factor: intersection units/ inch on 50 
screen 

31 -35 Type of display: 0 
0 - Program selects display 
1 - Enhanced graphics adaptor and 

monochrome display or VGA and 
monochrome monitor 

2- EGA or color adapter and 
color display 

3- EGA and enhanced color display 
4- VGA and color display 

36-40 Reserved for system use 

41 -50 Time in seconds for display to be shown. Duration of file 
Maximum value is the duration of Generated by 
pollution/display file generated by SIMPRO. SIMPRO .. 

**Special Note: The duration of the display file normally generated by SIMPRO is 5 minutes. That is,~ 
the first five minutes of the simulation are normally provided for use by the animation processor. If the user 
wishes to view more than 5 minutes of the simulation through the animation processor he can edit the file 
named SIM which is the output file created by a conversion program called SIMCONV which is .DQ1 
normally accessed by users. Therefore, in order to create a display file of more than five minutes duration, 
the user should do the following: 

1. After finishing Input through SIMDATA and exiting that program, at the DOS prompt type 
SIMCONV which will "manually" execute the conversion program. 
2. SIMCONV will identify the name of the output file at completion (it is currently called SIM). 
You must edit this output file using a text editor. Load your text editor and the output file (SIM) 
into memory and modify the second line of the file by entering the desired duration of the 
animation in columns 67 through 70 of the second line with your specification in units of minutes 
with a period. 

SECOND LINE 
Enter the numbers corresponding to the vehicle classes for any vehicle classes which are to be given 
special graphical representation in the animation. Twelve ( 12) fields of five columns each are available for 
the 12 vehicle classes used in the simulation. See Table A-2 page 17 of the Users Guide for a description 
of the 12 vehicle classes. For example, if you wanted vehicle classes 3, 7 and 11 to be given special 
distinctive representation on the graphics screen you would enter 3 7 11 in columns 5, 10, and 14-
15 respectively as your second line. The default for this specification is none, that is, no vehicle classes 
will be given special graphical representation. 
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DISPRO and the Animation Processor 

Once the pre-processor has generated the data file needed by the basic animation processor. the 

graphics may be viewed. Note: Users with more than one display must switch to the 

display that will be used for the animation before running the animation processor. 

Execution of the animation processor can be accomplished by typing the name of the batch file DISPRO 

which manipulates the animated graphics processor. While viewing the animation, users will see " 

READING DATA" occasionally displayed in the lower right corner of the screen. While "READING DATA" 

is displayed the machine is reading additional data from the input data file and loading it into memory. 

While the display is active, pressing any key will cause the animation to pause, until any key is pressed a 

second time. DISPRO user file specified on command line (DIS+NAME) default is DISDAT. 
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FORTRAN Run-time Errors 
AM/FORTRAN Version 2.4 

Ryan McFarland Corporation, 1987 



1000 Incorrect ACOS argu1ent 
1001 Incorrect DACOS arguaent 
1002 Incorrect ASIH arguaent 
1003 Incorrect DASIH argument 
1004 Incorrect A1AH2 argument 
1005 Incorrect DATAN2 arguaent 
1006 Incorrect COSH argument 
1007 Incorrect DCOSR arguaent 
1008 Incorrect BXP arguaent 
1009 Incorrect DIIP argu1ent 
1010 Incorrect ALOG10 argu1ent 
1011 Incorrect DLOG10 arguaent 
1012 Incorrect ALOG arguaent 
1013 Incorrect DLOG argu1ent 
1014 Incorrect CLOG arguaent 
1015 Incorrect MOD argu1ent 
1016 Incorrect ANOD arguaent 
1017 Incorrect DMOD argu1ent 
1018 Incorrect CDLOG argument 
1022 Incorrect SINH argument 
1023 Incorrect DSINH arguaent 
1024 Incorrect SQRT argument 
1025 Incorrect DSQRT argu1ent 
1026 Incorrect TAN argument 
1027 Incorrect DTAH argu1ent 
1102 Incorrect AIHT arguaent 
1104 Incorrect DINT arguaent 
110€ Incorrect AHIHT arguaent 
1108 Incorrect DRIHT arguaent 
1110 Incorrect HINT arguaent 
1112 Incorrect HINT arguaent 
1114 Incorrect IDHIHT argu1ent 
1116 Incorrect IDMIHT arguaent 
1121 Incorrect ABS argu1ent 
1122 Incorrect DABS argutent 
1124 Incorrect CABS argument 
1125 Incorrect CDABS argu1ent 
1126 Incorrect !SIGH arguaent 
1128 Incorrect ISIGR argu1ent 
1130 Incorrect SIGN argu1ent 
1132 Incorrect DSIGN arguaent 
1134 Incorrect IDIM arguaent 
1136 Incorrect IDIM arguaent 
1138 Incorrect DIM arguaent 
1140 Incorrect ODIN arguaent 
1142 Incorrect KAXO arguaent 
1144 Incorrect MAIO argument 
1146 Incorrect AKAI1 argument 
1148 Incorrect DKAll argusent 
1150 Incorrect AMAXO argu1ent 
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1152 Incorrect AMAIO arguaent 
1154 Incorrect MAil argu1ent 
1156 Incorrect HAll argu1ent 
1158 Incorrect MIMO argu1ent 
1160 Incorrect HIRO arguaent 
1162 Incorrect AKIMl arguuent 
1164 Incorrect DHIM1 arguaent 
1166 Incorrect AKIMD argu1ent 
1168 Incorrect AMINO argu1ent 
1170 Incorrect KINl argument 
1172 Incorrect Kill argu1ent 
1174 Incorrect LEN argu1ent 
1176 Incorrect LIM arguaent 
1178 Incorrect IMD!l argu1ent 
1180 Incorrect IMDB1 argument 
1182 Incorrect AIMAG argument 
1184 Incorrect COMJG arguaent 
1186 Incorrect CSQRT argu1ent 
1187 Incorrect CDSQRT argu1ent 
1188 Incorrect CEIP argument 
1189 Incorrect CDIIP argu1ent 
1190 Incorrect SIH argu1ent 
1192 Incorrect DSIM argu1ent 
1194 Incorrect CSIN argu1ent 
1195 Incorrect CDSIN argument 
1196 Incorrect cos argu1ent 
1198 Incorrect DCOS arguaent 
1200 Incorrect ccos argu1ent 
1Z01 Incorrect cocos arguaent 
1202 Incorrect ATAN argu1ent 
1204 Incorrect DATAN argument 
1206 Incorrect TANH argument 
1208 Incorrect DTANH argument 
1210 Incorrect ISHL argument 
1212 Incorrect ISHA argument 
1214 Incorrect ISHC arguaent 
1216 Incorrect IBCLR argument 
1218 Incorrect IBSET argu1ent 

, 1220 Incorrect IBCHNG arquaent 
1222 Incorrect BTEST argu1ent 
1224 Incorrect INTIGIRt2 tt IHTBGBR 12 arguaent 
1226 Incorrect INTIGER14 •• IHTEGER'4 argu1ent 
1228 Incorrect FLOATING POINT tt INTBGBR arguaent 
1230 Incorrect FLOATING POINT *' FLOATIXG POINT argu1ent 
1232 Incorrect COHPLBI tt \INTEGER OR FLOATING POINT) argument 
1234 Incorrect COMPLEX 1* COMPLEX argu1ent 
1236 Array size too larqe 
2uDO BACKSPACE on direct access 
2001 BACKSPACE on non-existent file 
2002 BACKSPACE on unconnected file 



2003 CLOSE of scratch file with KEEP status 
2004 EHDFILE on unconnected unit 
2005 IHD!ILB on direct access 
2006 Formatted I/O not allowed 
2007 Incorrect BLANK arguaent 
2008 Incorrect FORM arguuent 
2009 Incorrect STATUS arguaent 
2010 OP!H specifies BLANK with unforaatted I/O 
2011 OPEN RECL too large 
2012 OPEN specifies RECL with sequential access 
2013 OPEN STATUS is HEW but file exists 
2014 OPEN S,A,US is HEW but FILE not specified 
2015 OPEN STATUS is OLD but file does not exist 
2016 OPEN S,A,US is OLD but FILE not specified 
2017 OPEN STATUS is SCRATCH but file is na1ed 
2018 REC argument missing 
2019 REC argument not allowed 
2020 REWIND on unconnected unit 
2021 REWIND on direct access 
2G22 Unformatted I/O not allowed 
2023 Unit not connected 
2024 OPEN ACCESS is DIRECT but no RECL specified 
2025 Incorrect REC argument 
2026 OPEN RECL is negative or zero 
2500 Apostrophe edit descriptor in input 
2501 Apostrophe field overflow 
2502 D or E exponent magnitude too large 
2503 Format specifier exponent width too large 
2504 Format speci{ier field exceeds record 
2505 Foruat specifier fraction width too large 
2506 Format specifier integer negative 
2507 Format specifier integer too large 
2508 Format specifier integer zero 
25og Format specifier minimum field width too larqe 
2510 H edit descriptor not allowed on input 
2511 Incorrect blanks edit descriptor 
2512 Incorrect character after format specifier field width 
2514 Incorrect integer in input 
2515 Incorrect format specifier ite1 start 
2516 Incorrect format specifier start 
2517 Incorrect integer character 
2518 Incorrect logical iol1st item 
2519 Incorrect exponent in input 
2520 Incorrect repeated edit descriptor 
2521 Incorrect scale factor 
2523 Internal file overflow 
2525 Iolist item not integer 
2526 Iolist item not log1cal 
2527 Iolist item neither real nor double 
2528 P 1issing in format specifier 
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2529 Premature end of format specifier 
2530 Read after end of field 
2531 Record integer too large 
2532 Record position too high 
2533 Repeat count zero 
2534 Scale factor too large 
2535 Scale factor too s1all 
2536 Separator missing in foraat specifier 
2537 Too many parentheses in foraat specifier 
2539 Write after EIDfiLE 
2540 Incorrect hexadecimal in input 
2541 Incorrect character constant in list directed input 
2542 Incorrect complex constant in list directed input 
2543 List directed output field too large 
2544 Separator 1issinq in list directed input 
2545 Premature end of list directed input record 
2548 No repeatable edit descriptor in foraat specifier 
2549 Read after endfile reported 
3000 Memory allocation failure 
3001 Backspace on wrongly positioned foraatted file 
3002 Backspace unable to find preceding formatted record 
3003 Backspace unable to read preceding foraatted record 
3004 Por1atted backspace unable to co1plete 
3005 Backspace on wrongly positioned unformatted file 
3006 Backspace unable to find preceding unforaatted record 
3007 Backspace unable to read unformatted record's trailer 
3008 Unformatted backspace unable to complete 
3009 Invalid file handle for CLOSE 
3010 Invalid file handle for DBLBTE 
3011 File deletion failure 
3012 File opening failure 
3013 Formatted direct record length 1 not found 
3014 Read error on formatted direct record length 1 
3015 formatted direct record not found 
3016 Read error on foraatted direct record 
3017 unformatted direct record not found 
3019 Read error on unformatted sequential record's header 
3020 Read error on unformatted sequential record 
3023 Bnd of file before newline on reading foraatted sequential record 
3024 formatted sequential input record too long 
3025 Rewind failure 
3026 unable to position to write foraatted direct record length 1 
3027 Write error on formatted direct record length 1 
3028 Unable to position to write formatted direct record 
3029 Write error on formatted direct record 
3030 Unable to position to write unformatted direct record 
3032 Write error on printer control characters 
3033 Write error on foraatted sequential record 
3035 Ho workspace for filename 
3036 Error 1n releasing default filename's storage space to operating system 



3037 Undefined unit for Operating syste1 Interface 
3038 Too many units for Operating systea Interface 
3039 Undefined unit for Operating system Interface 
3040 Read error in PAUSE processing 
3041 Unable to position after reading unformatted direct record 
3042 Unable to position to ·read unforaatted sequential record's trailer 
3043 Read error on unformatted sequential record 1 s trailer 
3044 Unforaatted sequential record len§th error 
3045 Unable to position to write unfortatted direct record 
3046 Atteapt to read beyond tbe end of an unformatted record 
3047 Read error on unformatted record 
3048 Unable to posit1on to write an unformatted sequential record 
3049 Write error on unforaatted sequential record's header 
2050 Attempt to write beyond the end of an unformatted record · see /r option 
3051 Write error on unformatted record 
3052 Write error on unformatted sequential record's trailer 
3053 Unable to position to write unformatted sequential record's llfader 
3054 Write error on unformatted sequential record 1s header 
3055 Unable to position after writing unformatted sequential record 
30i0 Error in reading PSP 1s parameter area 
3071 No workspace for I/O record buffer 
3072 Unable to release unused memory to operating system 
3073 Error 1n invoking a user command in PAUSE processing 
3G74 Error in releasing previously allocated memory to operating system 
3075 Undefined un1t for opening a file 
3076 Write error on final use of standard output 
3077 Error in releasing a filenaae's storage space to operating systea 
3078 Cannot find Command Processor name in PAUSE processing 
3079 Error in getting operat1ng system version 
3080 Endfile write error 
3081 Read error on unformatted direct record 
3082 Read error on unformatted sequential record 
3083 Unformatted sequential record length error 
3084 Write error on unformatted direct record 
3085 Write error on unformatted sequential record 
3086 Unformatted record too long 
30B7 Read error on formatted sequential record 
3088 Incorrect maximum record length option 
3089 File positioning failure for appending 
3110 Error in getting f1le information 
4000 Runtime Error 
4001 RKFORT requires math coprocessor 
4002 Incorrect DOS Version 
5001 !/0 error closing Debug file 
5002 I/O error reading Debug file 
5003 Unexpected EOF on Dehuq co!!and file 
5004 I/O error writing Debug file 
5005 Must have a /t compiled main program for Debug 
5006 Internal error :n Debuq 
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