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PREFACE 

This is the first report describing the work done on the project 

entitled "The Study of New Technologies for Pavement Evaluation." This 

project is being conducted at the Center for Transportation Research, The 

University of Texas at Austin, as part of the Cooperative Highway Research 

Program sponsored by the State Department of Highways and Public 

Transportation and the Federal Highway Administration. 

This report presents the results of analytical and experimental studies 

undertaken to determine if there is one model for pavement evaluation which 

is clearly superior to all others, based on the criteria of cost, operational 

characteristics, and suitability. 

The writers are particularly grateful to the entire staff of the Center 

for Transportation Research, who provided support throughout the analysis and 

preparation stages of this report. 

November 1982 

iii 

Bary Eagleson 

Scott Heisey 

W. Ronald Hudson 

Alvin H. Meyer 

Kenneth H. Stokoe II 





LIST OF REPORTS 

Report No. 256-1, "Comparison of the Falling Weight Def1ectometer and the 
Dynaflect for Pavement Evaluation," by Bary Eagleson, Scott Heisey, W. Ronald 
Hudson, Alvin H. Meyer, and Kenneth H. Stokoe, presents the results of an 
analytical study undertaken to determine the best model for pavement 
evaluation using the criteria of cost, operational characteristics, and 
suitability. 

v 





ABSTRACT 

A comparison between the Dynaflect and a ,Falling ,Vleight Deflectometer 

was made. Field testing on pavements of (1) continuously reinforced 

concrete, (2) jointed reinforced concrete, (3) asphalt cement concrete, and 

(4) continuously reinforced concrete with an asphalt concrete overlay was 

performed with both instruments. The testing was performed to investigate 

the suitability of a Falling Weight Deflectometer to Texas conditions and to 

determine if the dynamic load it can provide could yield information not 

available from Dynaflect measurements. The data from each field test are 

recorded in the Appendix for those who wish more complete analyses. 

This test, although not broad enough to be totally conclusive, did not 

seem to indicate significant benefits of a Falling Weight Deflectometer over 

the Dynaflect for determination of inplace structural properties. It is 

recommended that more complete studies be made. The particular concerns 

which were not addressed by these tests were the effects of varying 

temperature and moisture conditions on concrete pavements and thick asphalt 

pavements. Also the effect of measurement error for very small deflections 

(very stiff pavements) when the Dynaflect is used was not considered. 

A study of an improved wave propagation technique was also made. This 

technique is based on determining the velocities of Rayleigh waves 

propagating through the pavement structure at different frequencies. The 

various moduli of elasticity of the pavement system are related to the wave 
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velocities. After the velocity versus depth relationship is established, a 

modulus versus depth relationship is defined. Thus, layer thickness can be 

determined by examination of the modulus profile. The prospect of using a 

Falling Weight Deflectometer to generate the Rayleigh waves is examined in 

this report as is the use of a smaller drop hammer for similar comparative 

purposes. 

KEY WORDS: Pavements, deflections, Dynaflect, Falling Weight Deflectometer, 

Rayleigh waves, Digital Signal Analyzer 



SUMMARY 

A literature search was made for the purpose of comparing deflection 

measuring devices. The Dynaflect, Road Rater, and Falling Weight 

Deflectometer (FWD) ranked highest when compared, using the criteria of cost, 

operational characteristics, and suitability. Field testing proved the 

Dynaflect and FWD were nearly equal in overall ability except in operational 

speed. Here the Dynaflect was superior primarily due to the the automated 

sensor placement. 

The correlation coefficients obtained showed good agreement between the 

deflections measured by the two devices on all pavements tested except 

overlaid CRCP. Additional analysis of the FWD deflection versus load data 

showed there was essentially no stress sensitivity in the pavements tested, 

under loads varying from 6000 to 11000 pounds. A study of the FWD impulse 

load using a Digital Signal Analyzer showed that the major frequencies 

generated by the FWD were less than 250 Hz, thus making it impractical to use 

the FWD and signal analyzer to determine layer moduli of in-situ pavements by 

wave propagation techniques. 

This study indicates that there may be pavements and conditions for 

which the Dynaflect does not provide useful information or where present 

methods of data interpretatiqn do not appear to be adequate. Additional 

research is needed to delineate these pavements and conditions, and other 

methods of interpreting the data may prove beneficial. The report shows the 

potential value of more study of wave propagation techniques. 
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IMPLEMENTATION STATEMENT 

Currently the Dynaflect is the instrument most commonly used by the 

Texas State Department of Highways and Public Transportation and other 

agencies to obtain data concerning the in-situ properties of the pavement. 

It was thought that the Falling Weight Deflectometer, because of the higher 

loading capabilities, might be able to detect problems within the pavement 

structure which were not identified by the Dynaflect. Results from the 

analyses of the data described in this report to date indicate that the 

results obtained from the FWD are not significantly better than those from 

the Dynaflect. Because of this and the fact that a large data base exists 

relating Dynaflect measurements to pavement performance, it is suggested that 

the FWD should not be implemented at this time as part of a new testing 

technique in the SDHPT design method. 
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CHAPTER 1. INTRODUCTION 

The Texas State Department of Highways and Public Transportation 

currently uses a Dynaflect to perform nondestructive testing of pavement 

sections. Recently, critics have argued that the load applied by the 

Dynaflect is inadequate for providing accurate information for the structural 

evaluation of thick rigid pavements. Because of this and since several other 

nondestructive testing devices which deliver heavier loads are currently 

available, it has become necessary to evaluate them to determine if they are 

more suitable for pavement evaluation than the Dynaflect. 

The following paragraphs describe five deflection measuring devices 

which are currently available: the Dynaflect, the Road Rater Models 2000 and 

2008, the WES 16-kip Vibrator, the Falling Weight Deflectometer (FWD), and 

the FHWA Thumper. Basically, all the devices except the Falling Weight 

Deflectometer impose a sinusoidal vibratory loading on a static preload. The 

falling weight device uses a weight dropped from a predetermined height to 

apply a load impulse to the pavement. 

DYNAFLECT 

The Dynaflect apparatus consists of a force generator and five geophones 

housed in a small trailer, which is towed by a light vehicle. Additionally, 

1 



2 

a remote control and readout meter unit are carried in the towing vehicle, 

which allows all operations to be conducted from the driver's seat. The 12V 

power source is supplied by the towing vehicle and the approximate electrical 

drain is 100A while starting and 8A while operating. 

The loading system consists of two counter rotating eccentric masses. 

Initially, these are in a horizontal position. As the force generator is set 

in motion, the masses begin rotating. The masses are automatically raised to 

the vertical position and the load is simultaneously transferred to two rigid 

wheels. The resultant force produced is in the vertical direction and varies 

sinusoidally with time. When the frequency of rotation is set at 8 Hz, a 

1000-lb peak-to-peak oscillating load plus a base load of 1000 lb is 

transmitted to the pavement through the loading wheels. 

The resulting deflection basin is measured by five geophones, which are 

mounted on the trailer draw bar at 12-inch intervals. These geophones are 

lowered to the pavement surface by the remote control unit. The output 

voltages of the geophones are proportional to the velocity of the movement of 

the pavement surface. The output voltages are filtered and amplified and fed 

to a unit calibrated to read in deflection units. 

The standard Dynaflect operates at 8 Hz and delivers a peak-to-peak load 

of 1000 lb. Some modifications can be made to the standard unit to increase 

the rotation speed to 12 Hz, which will increase the load delivered to the 

pavement. A 5000-lb-force Dynaflect could easily be designed and built by 

the manufacturer, although none now exists. 
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ROAD RATER 

The Model 2000 Road Rater system is totally self contained in a tandem 

axle trailer, which can be towed by a car or a light truck. The system has a 

total weight of 4000 lb. It has an overall length of ISO inches, width of 86 

inches, and height of 66 inches. The system is powered by a hydraulic system 

which is driven by a 20-horsepower gasoline engine, which also drives a 

generator to provide electrical power. 

The dynamic force is generated by a vibrator and can be varied between 

500 and 2000 lb. This dynamic load acts about a pre-set static load which 

can be varied from 1500 to 3500 lb. These loads are transferred to the 

pavement surface through an 18-inch-diameter steel plate. (Other sizes are 

available.) 

The deflection basin is measured by a set of four velocity transducers. 

The output signals of these transducers are amplified and integrated to 

indicate the peak-to-peak vertical deflection or motion of the pavement 

surface. One sensor is located at the center of load and the others are 

located at 12-inch spacings along a line passing through the center of 

loading. 

Two control systems are available for the Road Rater. The first is a 

manual analog system, which mounts in the trailer for transport and storage 

and is placed on the seat by the operator during testing. The system 

includes five analog meters, which simultaneously display force output and 

the four deflections. Manual switches lower and raise the force generator 

and sensor assembly and activate the vibrator. 

The second system available, the Model 2008, is an automatic digital 

system. This system features a fully automatic operation sequence which 
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includes the lowering and raising of the force generator, activation of the 

vibrator, and the printing out of test number (location), force, frequency, 

and deflection of each of the four sensors. Switches provide for manual 

operation of the system when desired. 

WES VIBRATOR 

The Waterways Experiment Station has developed a heavy dynamic 

deflection measuring device. This system uses an electrohydraulic-actuated 

vibrator to provide the dynamic loads. 

This instrument is mounted in a 36-ft semitrailer that contains 

supporting power supplies and data recording systems. Electric power is 

supplied by a 25-kw, diesel-driven generator and hydraulic power is supplied 

from a diesel-driven pump, which can deliver 38 gpm at 3000 psi. 

The force generator consists of an electrohydraulic actuator surrounded 

by a lead-filled steel box. Its total static weight is 16,000 lb. The 

actuator uses up to an 2-in. double-amplitude stroke to produce a vibratory 

load ranging from 0 to 30,000 lb (peak force) with a frequency range of 5 to 

100 Hz for each load setting. When the force generator is lowered to the 

pavement, its entire weight rests on the pavement. The static and dynamic 

forces are transmitted to the pavement through three load cells that are 

connected to an 18-in.-diameter steel loading plate. The signal from each 

load cell is summed to produce the force output of the system. 

A velocity sensor is mounted directly on the loading plate, and the 

integrated output of the sensor is used for deflection measurements. The 

actual measurement system consists of an 870-ohm, 3-Hz velocity sensor that 
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is shunted to a damping factor of 0.7 and an 0.8-Hz integrator. The 

deflection basin is measured by placing four velocity sensors at specified 

distances away from the plate. A digital printer is used to record the 

output of the frequency counter, the summation of the three load cells, and 

each of the velocity sensors. In addition, data are plotted on an X-Y 

recorder to produce a load versus deflection plot (Ref 2). 

FALLING WEIGHT DEFLECTOMETER 

The Falling Weight Deflectometer has a 330.7-lb weight, which is mounted 

on a vertical shaft. This weight is hydraulically lifted to a predetermined 

height and is dropped onto a set of rubber springs, which results in a force 

impulse curve which closely approximates a half sine wave. The force 

duration is 26 msec, and its peak magnitude is directly proportional to the 

drop height. The drop height can be varied from 0 to 400 mm (0 to 15.7 in.), 

which results in a force range from 0 to 60,000 N (0 to 14,000 Ib). 

The force impulse is transferred from the spring system to the loading 

plate through a configuration of three circular, symmetrically located 

tubular columns. These columns are connected to a plate, which supports the 

springs, at the top and to a universal ball joint at the bottom. In turn, 

this ball joint is connected to a 300-mm (11.8-in.) diameter loading plate. 

This loading plate rests on a 5.5-mm (.22-in.) thick rubber pad, which helps 

distribute the load evenly over the loading area. 

The peak force and maximum deflections are measured by load cells and 

velocity transducers. The signal conditioning equipment displays the 

resulting pressure in kilopascals and the maximum deflections in micrometers. 
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Currently, only three deflection sensors may be recorded by the standard 

equipment; however, the manufacturers can modify the equipment to monitor 

five velocity transducers. 

The ISO-kg weight and the hydraulic equipment are mounted in a compact 

trailer. This trailer weighs approximately 544 kg (1200 lb) and can be towed 

by most conventional passenger cars. 

FHWA THUMPER 

The Federal Highway Administration has a heavy load vibratory testing 

device which was manufactured for them by Cox and Sons of California. The 

unit is self contained in a GMC mobile home frame and has very sophisticated 

microcomputer capabilities onboard. 

The vibratory loading is provided by an MrS system. This device is 

capable of providing a maximum static load of 15,000 lb and a maximum dynamic 

load of 10,000 lb peak-to-peak. The system can ideologically exert dynamic 

loads with frequencies ranging from 0.1 to 110 Hz but at higher loads the 

higher frequencies are not attainable (Ref 12). The load is transmitted to 

the pavement surface through an 1S-inch-diameter steel plate and the 

deflections are monitored by 6 LVDT's. These transducers are mounted on a 

12-foot-long steel reference beam, which is automatically lowered to the 

pavement surface before the loading is applied. 
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SUMMARY 

The relative desirability of each of these devices must be determined on 

the basis of several criteria. Among these are 

(a) safety, 

(b) initial and operating costs, 

(c) ease and speed of operation, 

(d) robustness or dependability of the equipment, and 

(e) usefulness of the information obtained. 

For the purpose of comparison, the essential characteristics of each of the 

devices are summarized in Table 1. 



Device 

Dynaflect 

Road Rater 2000 

Road Rater 2008 

Falling Weight 
Deflectometer 

WES Vibrator 

FHWA Thumper 

Device 

Dynaflect 

Road Rater 2000 

Road Rater 2008 

Falling Weight 
Deflectometer 

WES Vibrator 

FHWA Thumper 

TABLE 1. CHARACTERISTICS OF SELECTED DEFLECTION MEASURING DEVICES 

Static Load, Ibf Dynamic Load, 1bf Loading Concept Load Frequency, Hz 

1000 

1500-3500 

3000-7000 

330 

16,000 

15,000 

1000 

1000-4000 

2000-8000 

0-14,000 

0-30,000 

0-10,000 

Deflection Sensors Spacing, 

5 Velocity transducers 12 

4 Velocity transducers 12 

4 Velocity transducers 12 

5 Velocity transducers*** 

5 Velocity transducers 

6 LVDT's 

Counter-rotating 
weights 

E1ectrohydrau1ic 
vibrator 

E1ectrohydraulic 
Vibrator 

Falling weight 

E1ectrohydrau1ic 
vibrator 

MTS vibrator 

8 

10-80 

10-80 

5-100 

0.1-110 

in. * Readout 

Analog or digital 

Analog or digital 

Analog or digital 

Digital 

Digital 

** Digital 

* The first sensor is located at the loading plate and the others at regular intervals as indicated. 
**This machine has an LVDT at 12, 18. 24. 36, and 48 inches from the load. 
***Available with later models. 

<Xl 



CHAPTER 2. PREVIOUS WORK 

Several studies have been done which compare various deflection devices. 

In a study conducted by WES (Ref 2), four of the candidate devices mentioned 

in Chapter l' were compared on the basis of operational characteristics, cost, 

accuracy of measurements, depth of influence, and suitability. These devices 

were the Dynaflect, the Falling Weight Deflectometer, the Road Rater 2008, 

and the WES 16-kip Vibrator. 

The study concluded that the Dynaflect with digital control is the 

easiest of the units to operate. The Road Rater 2008, with the digital 

control, unit was also simple to operate. The FWD tested required hand 

placement of the velocity transducers and, therefore, was more difficult to 

use than the other two. 

A summary of the manpower requirement and speed of operation of each of 

the devices is contained in Tables 2 and 3. It can be seen that the 

Dynaflect with digital control required the least personnel and time per 

test. 

Overall, the Dynaflect rated best in operational characteristics. 

However, it was noted that the rating of the FWD could be improved by 

providing mechanical placement of the sensors. 

The cost data were presented in two parts, initial costs and operating 

costs. A revised initial cost table, which includes a wider range of devices 

than the WES study, is presented as Table 4. The cost range of the Dynaflect 

9 
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TABLE 2. MANPOWER REQUIREMENTS (REF 2) 

Hinimum Optimum 
Device No. No. 

Dynaflect 

Standard Control Unit 
Digital Control Unit 

Falling Weight Deflectometer 

Model 2008 Road Rater 

WES l6-kip Vibrator 

*With printer 

1 
1 

1 

1 

3 

2 
1* 

2 

2 

4 

TABLE 3. TIME REQUIREMENTS (REF 2) 

Device 

Dynaflect 

Standard Control Unit 
Digital Control Unit 

Falling Weight Deflectometer 

Model 2008 Road Rater 

WES l6-kip Vibrator 

Set- up/Calibration 
Time, min 

20 
20 

20 

15 

60 

*Estimate -- no production tests run. 

Time Per Tes t, 
min 

1-1/4 
3/4 

1-1/2* 

1 

1-1/2 



TABLE 4. APPROXIMATE INITIAL COSTS (REF 2) 

Device Approximate Cost 

Dynaflect $ 18,500 - 25,000 

12 Hz Dynaflect 50,000 

5000 lbf Dynaflect 150,000 

Falling Weight Deflectometer 60,000 

Road Rater 2000 40,000 

Road Rater 2008 48,000 

Custom Built Road Rater 80,000 - 120,000 

WES Vibrator 200,000* 

FHWA Thumper 69,000* 

*Approximate cost at time of development, not replacement costs. 
Replacement costs ~ay be significantly higher; e.g., the estimated 
replacement cost of the FHWA Thumper is $100,000-120,000. 

TABLE 5. YEARLY LAROR COSTS (REF 2) 

Tests Number of 
Device Per Day Operating Days Cost/Year 

Dynaflect 

Digital Control Unit 640 31 $ 3,100 
Standard Control Unit 384 52 10,400 

Falling Weight Deflectometer 320 63 12,600 

Model 2008 Road Rater 480 42 8,400 

WES l6-kip Vibrator 320 63 25,200 

NOTE: Based on 20,000 tests and time per test in Table 3, optimum 
manpower in Table 2, and a $100 per person per day labor charge. 

11 
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reflects options available, such as the digital control unit. Costs 

presented for the 12-Hz and 5000-lb Dynaflect reflect development costs plus 

the equipment cost. The FWD cost represents the price for a unit with six 

sensors which are mechanically placed. Once again the Dynaflect has the 

lowest initial cost of all the devices considered while the WES vibrator has 

the highest. 

Operating costs were based on the speed and manpower estimates shown 

earlier. The costs reflect the time and manpower required to collect 20,000 

tests per year using the optimum manpower from Table 3 and disregarding set 

up time. The labor charge was assumed to be $100 per person a day. Once 

again the Dynaflect is the best; the FWD could be improved with mechanical 

sensor placement. Results are summarized in Table 5. 

The accuracy of the deflection measurements as well as of the applied 

force was considered. For the Road Rater, the accuracy measurements were 

taken at its usual operating frequency of 15 Hz. The results are summarized 

in Table 6 and indicate the FWD has the highest accuracy and the Dynaflect 

and Road Rater 2008 are almost equal. 

The depth of influence measurements indicate that the FWD with a 

11,000-lb peak force generates approximately 10 times the deflection of the 

Dynaflect with depth. The Road Rater also generates larger deflections at 

depth, when operating at 15 Hz with a 7000-lb peak-to-peak force, than the 

Dynaflect. 

The suitability criteria were based primarily on judgement and 

correlations with the WES 16-kip Vibrator. In addition, the ability of a 

device to test at various loads and/or frequencies was considered a plus 

since this would enable the determination of stress sensitivity. The FWD and 



TABLE 6. SUMMARY OF ACCURACY CHECKS ON MEASUREMENTS 
OF DYNAMIC FORCE AND DEFLECTION SIGNALS 

Accuracy Check of Deflection Signal 
from Velocity Transducers 

Device 

Dynaf1ect 

FWD 

Road Rater 2008 

Percent Error at 
Operating Frequency* 

5.5 

5.1 

6.8 

Accuracy Check of Amplitude of 
Dynamic Force Signal 

Device 

Dynaf1ect 

Rigid pavements 
Flexible pavements 

FWD 

Road Rater 2008 

Unfiltered 
Filtered 

Percent Error* 

-4.2 
-12.9 

-5.4 

-8.3 
+1.0 

13 
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Road Rater were both ranked ahead of the Dynaf1ect in this category. Based 

on the results of their study, the following conclusions were reached: 

(1) The Dynaf1ect is best in operational characteristics, and with the 
Road Rater 2008's close behind. 

(2) When both initial and operating costs are considered, the Dynaflect 
ranks highest. 

(3) The FWD is best in overall accuracy. 

(4) The FWD and Road Rater 2008 have greater influences at depth than 
the Dynaflect, producing roughly 10 times the deflection at a 
60-inch depth. 

(5) The FWD and Road Rater 2008 were ranked highest under the 
evaluation parameter of suitability (based on ability to produce a 
pavement response of sufficient magnitude to achieve consistently 
reliable measurements for a full range of pavement thicknesses and 
foundation conditions). 

The WES report suggests that the FWD, Road Rater 2008, and Dynaflect 

were the three best devices tested and that modifications to the Road Rater 

2008 and the FWD would improve their rankings. They, therefore, recommend 

that additional data be collected with these machines, on both rigid and 

flexible pavements. 

Lytton et a1 (Ref 3) performed a research study on pavement evaluation 

equipment which compared static methods of nondestructive testing with 

methods using dynamic deflection devices. The study showed reasonable 

correlation between static and dynamic methods. These are some of the 

conclusions expressed by Lytton et a1: 

(1) Low frequency excitation, below about 10 Hz, can be expected to 
produce deflection basins virtually identical to static deflection 
basins. 

(2) Dynamic deflection devices mainly measure the effect of the 
subgrade on the overall deflection pattern. None of these devices 
can produce data which accurately represent the influence of 
thickness or material properties of the surface course. 
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(3) Varying the frequency of excitation gives an indication of the 
viscoelastic response of the pavement structure. 

(4) Most pavements deflect approximately linearly with increasing loads 
even when the loads reach 16 kips. 

A study completed by the California Department of Transportation (Ref 4) 

compared the Dynaflect, the WES 16-kip Vibrator, and the Cox Dynamic 

Deflection Device. This study showed that lighter dynamic testing devices 

appeared to be adequate for the evaluation of heavily constructed roadway 

pavement sections. 

Treybig (Ref 5) compared the evaluations of heavy airfield pavements 

using the Dynaflect and the WES 16-kip Vibrator. He concluded that light 

loads can be used as effectively as heavy loads in the evaluation of airfield 

pavements. The advantages of the Dynaflect were summarized as follows: 

(1) a cost savings for gathering basic nondestructive testing data; 

(2) better coverage, i.e., more test points in a given time period than 
the Wes Vibrator; 

(3) availability; and 

(4) accuracy and repeatability. 

Experiments performed with the FWD in Europe, where the device was 

originally developed, have led to the conclusion that the FWD can be 

effectively used to evaluate and design pavements. 

Bohn et al (Ref 6) compared the FWD load to a moving truck wheel load on 

an instrumented pavement. They found the magnitude of the FWD load pulse 

compared well with that of the wheel load at all depths in the pavement. The 

duration of the pulses compared well at the surface, but the moving truck 

wheel produced a much wider load pulse. 
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Claessen (Ref 7) investigated the FWD deflections to determine whether 

elastic layer theory could be used to analyze basins. Due to the short 

loading time, it was felt that the deflection might be influenced by the 

inertia of the pavement structure, which would invalidate the use of layered 

systems in which inertia is ignored. The study concluded that inertial 

effects were not significant. 

SUMMARY 

The following results summarized from the previous comparison reports 

are of particular interest in the evaluation of the adequacy of the Dynaflect 

and the strengths of other deflection measuring devices. 

(1) The Dynaflect, FWD, and Road Rater 2008 were the most promising 
devices evaluated by the WES study. 

(2) The Road Rater and FWD seemed most suitable for the evaluation of 
light airfield pavements. 

(3) The FWD has greater influence at depth than the Dynaflect. 

(4) The advantage of variable load devices is in determining stress 
sensitivity. 

(5) Variable frequency steady state equipment gives an indication of 
the viscoelastic response of the pavement. 

(6) The FWD load pulse is similar to that produced by a moving wheel 
load. 

(7) Inertial effects of the FWD seem minimum. 



CHAPTER 3. FIELD STUDY 

The Dynaf1ect has been a common pavement testing device in Texas for 

sometime. Based on this and similarities between it and the Road Rater 2008, 

the Dynaf1ect was choosen for field testing. A Falling Weight Def1ectometer 

was leased for one week and field tested with the Texas Department of 

Highways and Public Transportation Dynaf1ect. These devices were tested on a 

variety of pavement test sections, including 

(1) continuously reinforced concrete, 

(2) continuously reinforced concrete overlaid with asphalt cement, 

(3) jointed reinforced concrete, and 

(4) asphalt cement concrete. 

This testing was performed to determine the suitability of the FWD for Texas 

conditions and to determine if the higher dynamic load of the FWD could 

provide information not available from Dynaf1ect measurement. 

EQUIPMENT 

The Falling Weight Def1ectometer used during the field study consisted 

of a iSO-kg weight which was mounted on a cylindrical shaft approximately 7 

feet in length. This shaft was mounted in a pivoting frame. The frame 

17 
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rested horizontally while the FWD was being towed, and pivoted to a vertical 

position when measurements were taken. The frame could be left in the 

upright position when traveling short distances at low speed. 

The signal conditioning equipment is the heart of the Dynatest FWD. 

This self-contained unit internally processes the signals from the load cell 

and velocity transducers, and displays the force and deflections on LED 

digital readouts. The equipment uses a triggering signal supplied by a 

magnetic trigger mounted on the FWD to create a 45-msec measurement "window." 

Only the velocity signals which are generated during this 45-msec window are 

integrated to determine the deflections of the three sensors. This windowing 

technique allows the equipment to display the force and deflections resulting 

from the initial impact of the weight and cuts off the subsequent signals 

generated by the bouncing of the weight on the rubber springs. 

The trigger, which is mounted between the rubber springs, generates a 

magnetic field. The falling weight disrupts this field just before it 

strikes the springs. This triggers the conditioning equipment, which then 

analyzes the velocity and load signals generated in the 45-msec window. The 

equipment integrates the velocity signals and displays the deflections on the 

readout panels. The data are then recorded by hand and the displays are 

re-zeroed before the next test. 

The Dynaflect used in the field study was a standard unit which 

delivered a lOOO-lb peak-to-peak oscillating load. It was equipped with a 

digital control panel and was towed by a Suburban truck. 

During the field testing of the two devices, data were collected which 

would allow them to be compared on the basis of the following criteria: 



(1) speed and ease of operation, 

(2) safety, and 

(3) the type of data provided. 

19 

Several factors must be considered when attempting to compare the two 

devices on the basis of speed and ease of operation. First, any special 

instruction or training which must be given to the operator must be 

considered. Then the time each device requires for calibration and setup 

must be considered, and, finally, the time required for a measurement must be 

added in. 

Both devices are fairly simple and require very little initial 

instruction to the operator. Approximately 30 minutes of instruction and an 

examination of each device should be sufficient to enable an operator to 

follow the sequence of steps to setup the equipment and take a measurement. 

Of course, additional experience will be beneficial. 

The Dynaflect and FWD both require a calibration of the velocity 

transducers during the setup. Additionally, the magnetic trigger on the FWD 

must also be set. The total time required for this calibration and setup is 

approximately 20 minutes for each of the devices. 

The time required for a measurement with each device was the quantity 

which varied the most between the two devices. The Dynaflect was capable of 

taking a measurement and moving 100 ft to the next test point in 

approximately a minute and a half. The FWD, which required hand placement of 

the velocity transducers and multiple drops of the weight to check for 

repeatability, took twice that long. If two drop heights were used it could 

take three times as long, or roughly four and a half minutes. The difference 

in time required for a measurement with the FWD reflects the time required to 
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manually place and pick up the sensors. If the sensors were automatically 

placed, the time to take a measurement with the FWD would be very near that 

required by the Dynaflect. 

When used properly, both devices are safe; however, the potential for 

careless accidents is higher for the FWD. The force producing parts are 

completely enclosed on the Dynaflect, preventing contact with them during 

normal operation. The falling weight is not shielded from the operator and 

could cause serious injury should it accidentally drop on a hand or other 

part of the body. 

CRCP TESTING 

The CRCP section tested consisted of an 8-inch-thick portland cement 

concrete surface on a 6-inch-thick cement treated gravel base. The test 

section was located on IH 10 eastbound, east of Columbus, Texas. It extended 

from station 228 + 98 to station 239 + 02. 

Testing was performed at approximately lOa-foot intervals along the 

outside traffic lane, beginning at station 229 + 00 and ending at station 239 

+ 00. At each of these locations, which corresponded roughly with whole 

station numbers, deflections were measured at three transverse positions. 

These positions were the edge, 3 feet from the edge, and 6 feet from the 

edge. As each measurement was taken, the time, pavement temperature, and 

deflection measurements were recorded, along with the location and position 

data. This information is summarized in the Appendix. 

The normalized deflection basins for the Dynaflect and FWD (40-cm drop 

height) are presented in Fig 1. 
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The deflection-position data collected gave predictable results. The 

deflection at sensor 1 (WI) was a minimum 6 feet from the edge and a maximum 

at the edge. The average maximum deflections and their standard deviations 

are summarized for each position in Table 7. The percent difference, 

expressed as a percentage of the average value 6 feet from the edge, was 35 

percent for the Dynaflect and 24 percent for the FWD. 

Repeat measurements were made at several locations with the FWD and at 

all test locations with the Dynaflect. Repeat Dynaflect observations coupled 

with pavement temperature data are summarized in Figs 2, 3, and 4. 

diagrams do not show any clear trends in the data. 

These 

Recent overlay design methods have used maximum deflections, surface 

curvature (SCI), and slope measurements to divide pavements into design 

sections. For that reason correlations were made between these parameters 

comparing measurements obtained with the Dynaflect to measurements obtained 

with the FWD. Maximum deflection data collected by the two devices were 

highly correlated. A correlation coefficient of .892 was calculated for the 

maximum deflections under the Dynaflect and the FWD using a 40-cm drop 

height. The SCI's, the sensor 1 deflections minus the sensor 2 deflections, 

were only 53.2 percent correlated between the two devices on CRCP while the 

slopes were 75.7 percent correlated. 

The high correlation between the maximum deflections of the two devices 

is illustrated in Fig 5. This figure shows the maximum deflection under each 

device 3 feet from the edge as a function of the station number. Although 

the magnitudes of the FWD deflections are nearly 13 times the magnitudes of 

the Dynaflect, it is apparent that an increase in one is usually accompanied 

by an increase in the other (R 2 = .892). 
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* TABLE 7. AVERAGE MAXIMUM DEFLECTIONS AND STANDARD DEVIATIONS 
FOR CRCP TEST SECTION 

Position 

6 ft From Edge 3 ft From Edge Edge 

Device X C.V . X C.V. X C.V. 

Dynaf1ect . 464 20.0 .515 21.4 .63 13.6 

FWD** 6.994 17.1 6.664 15.0 8.686 15.4 

NOTE: *A11 values are in mils. 
**40 cm drop (appoximate1y 11.000-lb) 
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The following trends emerged from the data collected in the CRCP 

section: 

(1) The edge loading produced the maximum values of deflection and 
basin slope, while the load 6 feet from the edge produced the 
minimum value of these quantities. 

(2) The maximum deflections obtained by the FWD and Dynaf1ect are 
highly correlated, yielding a correlation coefficient of .892. 

(3) The SCI parameters obtained from the two devices were poorly 
correlated. 

(4) The slopes (sensor 1 minus sensor 5 deflections) also showed poor 
correlation. 

Care should be exercised when attempts are made to extrapolate any of these 

trends to other CRCP, due to the limited amount of data collected. 

OVERLAID CRCP TESTING 

Two sections of overlaid CRCP were examined in this study. Both 

sections were hot mixed asphalt concrete (HMAC) overlaying 8 inches of CRCP, 

which was supported by 6 inches of cement treated sand. Section one had 3.5 

inches of HMAC and was located on IH 10 westbound, from station 970 + 00 to 

station 964 + 00. Section 2 had 2.5 inches of HMAC and was located on IH 10 

eastbound, extending from station 965 + 00 to station 972 + 00. The 

additional thickness in the westbound section was due to a one-inch surface 

course, which had been placed several days before the deflection survey. 

Deflection measurements were taken 3 feet from the edge of the outside 

traffic lane at 100-foot intervals for the length of the sections. 

The results of the testing with the FWD were quite unexpected. First, 

the deflection directly beneath the load tended to decrease with each 
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successive drop of the weight. At some of the locations tested, up to six 

drops of the weight were required before the value became repeatable. This 

was not true for the deflections measured away from the load plate. These 

deflections remained fairly constant regardless of the number of times the 

weight had been dropped. The magnitude of the deflection under the load 

decreased by as much as 30 percent between the first measurement and the 

final repeatable value. This phenomenon was observed on both sections. 

A typical deflection basin obtained by the FWD, using a 40-cm drop 

height, on the overlaid CRCP sections is shown in Fig 6. This clearly 

illustrates the large difference between the deflection beneath the load and 

the deflection 12 inches away. Such a drastic change in deflection over such 

a small distance seems to indicate a problem in load transfer in the pavement 

structure. It is impossible to determine from this limited study whether 

this represents an atypical FWD deflection basin for overlaid CRCP. 

Deflection basins obtained using the Dynaflect were very flat and 

shallow, indicating a very stiff pavement structure. In six test locations, 

the deflection recorded by sensor 2 was greater than that registered by 

sensor 1. In the remaining locations, the SCI value exceeded .01 only once. 

For the basis of relative comparison, the average sensor 1, sensor 2, 

and sensor 5 deflections for the CRCP test section and the two overlaid CRCP 

sections are tabulated in Table 8. The trends in the FWD data show that, 

with increasing overlay thickness, the average sensor 1 deflection increases 

and the average sensor 2 and sensor 5 deflections decrease. The Dynaflect 

data indicate an increase in overlay thickness is accompanied by a reduction 

in the deflection of all three sensors. 

Both devices left visible impressions in the road surface, which 

indicated compression or distortion of the road under the test loads. This 
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TABLE 8. AVERAGE DEFLECTIONS 

(a). AVERAGE DEFLECTION MEASURED BY THE FWD USING 40-CM 
DROP HEIGHT 

Section Type Sensor 1 Sensor 2 Sensor 5 

CRCP 6.64 6.09 3.42 

2.5-inch overlay 8.28 4.60 2.98 

3.5-inch overlay 8.8 3.91 2.36 

(b). AVERAGE DECLECTIONS MEASURED BY THE DYNAFLECT 

Section Sensor 1 Sensor 2 Sensor 5 

CRCP .52 .49 .28 

2.5-inch overlay .375 .362 .237 

3.5-inch overlay .356 .346 .198 
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cannot all be attributed to the newness of the HMAC as the eastbound lanes 

had been placed over 2 months before the survey and had been carrying traffic 

for the period. 

The maximum deflections under the FWD and the Dynaf1ect as a function of 

station number are plotted in Figs 7 and 8. The maximum deflections and 

SCI's obtained using the two devices on the overlaid sections were poorly 

correlated. Surprisingly, the slopes obtained had a correlation coefficient 

of .88. 

Subsequently, in the section of pavement tested the asphalt cement 

concrete overlay was found to be stripping and had to be removed. Both 

devices left depressions in the surface. Both devices indicated something 

was wrong. The FWD had excessively steep SCI's and the Dynaf1ect had 

negative SCI's (Sensor 2 was greater than Sensor 1). The deflection basins 

of Dynaf1ect on overlaid CRCP section indicate a different shape of 

deflection basin. This indicates a problem with this section. Neither 

device is intended to be nor has been used to identify a stripping aggregate 

in asphalt cement concrete overlays. It should be noted, however, that both 

devices indicated a problem. 

JRCP TESTING 

The JRCP test section extended from station 1514 + 64 to station 1517 + 

34 of eastbound IH 10. The pavement structure consisted of a 10-inch 

reinforced portland cement concrete pavement resting on 6 inches of cement 

stabilized base. This particular section had 60-foot joint spacings. 
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Measurements on this section were performed in a series of passes with 

both devices. First, measurements were taken along the outside edge of the 

pavement, and then the devices were moved to the center of the outside lane 

to perform measurements at the center of each slab. This was repeated as 

time permitted. 

As the machines progressed along the edge of the pavement, measurements 

were taken at several locations, which included upstream and downstream of 

each joint and approximately midway between joints. The information obtained 

in this manner could possibly yield information on general pavement 

condition, void locations at the corners, and load transfer at the joints. 

The measurement procedure at the joints differed slightly for the 

devices due to operational differences. The FWD was placed on the upstream 

side of a joint and two sensors were placed on the downstream side. Once a 

measurement had been completed, the FWD was moved to the downstream side and 

the sensors were placed upstream. The Dynaflect was positioned with sensor 1 

on the upstream side and sensor 2 on the downstream side. After the first 

measurement, the Dynaflect was moved to the downstream side and another 

measurement was taken. 

Once again, the effect of load position on maximum deflection is 

predictable. Table 9 presents the average maximum deflections under each 

device for the three locations tested. The corner exhibits the maximum mean 

value of deflection while the center load has the minimum. 

Previous work in rigid pavements (Ref 8) has indicated that voids may be 

detected using surface deflection measurements. This work is based on the 

assumption that voids under a pavement will result in higher observed 

deflections at the surface. Using this assumption and the assumption that 

support conditions should not vary significantly across a joint, it should be 
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TABLE 9. MEAN VALUE AND STANDARD DEVIATION OF MAXIMUM DEFLECTIONS 
ON JRCP 

Position 

Center Edge Corner 

Device X S.D. X S.D. X S.D. 

Dynaf1ect .31 .027 .414 .092 .517 .118 

FWD 4.307 .258 5.919 .592 7.789 2.19 

NOTE: All values are in mils. 
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possible to detect the presence of a void under one of the corners. The 

maximum deflection on one side of the joint is compared to the one obtained 

on the other side and, if a large difference is observed, a void is assumed 

to exist under the side with the higher deflection. This method will not 

work if there are voids under both sides. Of the joints examined, only one 

exhibited a marked difference in deflection across the joint. The 

measurements made at this joint are summarized in Table 10. Notice that two 

repeat measurements were taken with the Dynaflect at this location and that 

the conclusion about the presence or absence of a void depends on which 

measurement is chosen for analysis. The FWD data are less conclusive, due to 

the large applied loads, which result in much greater deflections. A void 

one mil thick would represent more than 100 percent of the Dynaflect reading 

but less than 10 percent of the first FWD reading. 

Table 10 also serves to point out another trend in the JRep data. The 

deflection values recorded in each successive run did not appear to be 

independent of the time of measurement. This trend is attributable, in part, 

to pavement warping or curling due to temperature differentials which develop 

in the pavement. The maximum deflections under the Dynaflect are shown as a 

function of pavement temperature in Figs 9, 10, 11, and 12. 

These figures indicate several trends. First, the corners seem to be 

the most sensitive to time of day, or temperature effects, while the center 

is the least sensitive. Secondly, the corner and edge deflections tend to 

decrease with increasing pavement temperatures. 

This may be due in part to the closing of the joint as the slab expands 

to increase compression in the joint and increase load transfer. The 

decrease in relative deflections may also be due in part to the downward curl 

and warp of the slab as the surface temperature increases. This downward 
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TABLE 10. REPEAT MEASu~EMENTS OF MAXIMUM DEFLECTIONS AT STATION 
1514 + 64 

Position 
Device Upstream Downstream Difference ~~ Change 

Dynaf1ect 

FlID 

.94 .67 

.60 

12.40 

7.15 

.50 

13.29 

6.79 

.27 

.10 

-.69 

.36 

+ Temperature was 96°F and 98°F for the repeated measurements. 
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20 
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movement increases contact and depresses the base course, thus increasing the 

stiffness of the pavement system at that point. 

Empirical data have shown that SCI can be used to evaluate the load 

transfer at joints. Studies indicate that SCI values from .05 to .10 show 

good transfer, SCI values from .11 to .23 represent marginal load transfer, 

and values in excess of .23 indicate poor load transfer. Mid-slab SCI values 

should range from .02 to .06. These criteria were used, the joints tested 

all fall within the good to marginal range, and the pavement is in good 

condition. 

There is no empirical data base the existence of which would permit a 

similar analysis of the FWD data. The limited number of joints tested does 

not permit empirical relationships to be derived for the FWD. Thus, while it 

does have the potential for measuring load transfer, this potential cannot be 

evaluated here. 

Certain trends emerged from the JRCP data: 

(1) Corner loads produced the maximum deflections, and center loading 
produced the minimum. 

(2) The corner and edge seemed more sensitive to time of day, or 
temperature, effects. 

(3) The SCI values of the Dynaflect show good load transfer for this 
pavement. 

(4) Dynaflect and FWD deflections were highly correlated in the JRCP 
section. This can be seen in Fig 13. 

TTl TEST TRACK 

Both devices were used to record deflection measurements on 29 of the 

asphalt pavement test sections located in the Texas Transportation Institute 
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test facility. This provided data on a wide variety of asphalt pavement 

cross sections as the basis for comparison. 

The data collected by the two devices compared favorably. The maximum 

deflections measured by the Dynaflect and FWD, using a 40-cm drop height, had 

a correlation coefficient equal to .89. The slopes also were highly 

correlated, having a correlation coefficient of .91. The correlation 

coefficient of .76 for the SCI was somewhat lower but still indicates good 

agreement. 

The following eight test sections were tested under several drop heights 

of the FWD to determine if stress sensitivity caused nonlinear behavior of 

the pavement structure. Sections 2, 3, and 8 were constructed using 

cement-treated base material and crushed limestone subbase material on a 

plastic clay subgrade. Sections 10, 11, and 12 had crushed limestone bases 

and subbases on a sandy gravel subgrade. The remaining two sections, 18 and 

19, had stabilized limestone bases and subbases on sandy clay material. The 

thicknesses of the component layers of the sections are summarized in 

Table 11. The thickness of the subgrade is very large with respect to all of 

the other layers, so it is possible to assume that the subgrade is infinitely 

thick. 

Drop heights of 10 cm, 25 cm, and 40 cm were used in the testing of the 

eight sections described above. The magnetic triggering device caused 

measurements taken using a drop height of less than 10 cm to be unreliable; 

thus, the 10-cm drop height r~presented a practical minimum for the 

particular FWD tested. The 40-cm drop height represented the maximum drop 

height, and 25 cm was the midpoint in the drop height range. This range in 

drop heights translates to a load range extending from 6000 to 11,000-lb. 
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TABLE 11. LAYER THICKNESS (INCHES) 

Section Surface Base Subbase 

2 1 12 4 
3 1 4 12 
8 5 12 12 

10 1 12 4 
11 1 4 12 
12 5 12 12 
18 1 8 8 
19 5 8 8 
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Regressions were performed on the load maximum deflection data obtained 

from these sections to determine if they were behaving linearly under 

increasing loads. The following models were considered: 

Model 1 y = 

Model 2 log Y 

where 

Y = maximum deflection, in mils, and 

x = maximum force in lbf. 

The second model can also be expressed in the following form: 

A A 
Y = 10 0 (X 1) 

The constant A 1 as an exponent of the force variable indicates the nature of 

the force-deflection relationship. A value of Al equal to one would indicate 

a linear relationship. A value of A 1 less than one indicates stress 

hardening while a value greater than one shows stress softening. 

The results of the regression using model 1 are summarized in Table 12. 

From these it can be seen that the sections tested behaved linearly in the 

region tested. This is consistent with results reported by Lytton (Ref 4) 

who concluded pavements behave linearly under loads up to 16,000 lb. 

The results of the regression using model 2 appear in Table 13. Once 

again the model gives a good fit for all the sections. The value of the Al 
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TABLE 12. SUMMARY OF REGRESSION RESULTS 
WITH MODEL 1 Y = Ao + A1X 

Section 
A Al R2 Std. Error Residuals 

0 

2 -.320 5.14 x 10-4 1.0000 .0129 

3 -.176 1.62 x 10-3 .9996 .0150 

8 .617 6.74 x 10-4 .9998 .044 

10 9.69 9.33 x 10-8 .9985 .2384 

11 2.95 2.05 x 10-3 .9988 .2773 

12 .998 8.29 x 10-4 .9993 .0824 

18 2.665 5.440 x 10 -8 .9909 .3501 

19 -.847 6.797 x 10 -4 .9992 .0752 
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TABLE 13. SUM¥ARY OF REGRESSION RESULTS WITH 
MODEL 2, log Y = A o + A110g X 

Section A Al 
R2 

Std. Error Residuals 0 

2 -3.63 1.08 1.0000 .0002 

3 -3.04 1.058 .9998 .0032 

8 -2.73 .899 .9993 .0048 

10 -1. 88 .791 .9954 .0107 
11 -1. 97 .836 .9972 .0092 
12 -2.55 .880 .9997 .0028 
18 -3.52 1.109 .9639 .0426 
19 -3.88 1.162 .9997 .0036 

TABLE 14. NORMALIZED DEFLECTIONS UNDER THE FWD LOAD 
FOR 10, 20, AND 40-CH DROP HEIGHTS 

TTl DroE Height, cm* 
Section 10 20 40 

2 Plastic .46 .47 .49 

3 Clay 1. 50 1. 51 1. 56 

8 Sub grade .78 .74 .73 

10 Sandy 2.18 1. 99 1. 91 

11 Gravel 2.60 2.40 2.32 

12 Sub grade .98 .96 .91 

18 Sandy clay .80 .74 .86 

19 Subgrade .55 .57 .61 

*10-cm drop ~ 6000 1bf 
20-cm drop ~ 8000 Ibf 
40-cm drop ~ 11000 1bf 
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terms indicates that the sections are slightly stress sensitive, although 

this sensitivity 

sensitivity can be 

deflections under 

is not significant. The magnitude of this stress 

seen by examining Table 14, which shows normalized 

the FWD for the test sections. These values represent 

deflection in mils per 1000 pounds of load. Of the three sections built on 

the plastic clay subgrade, two sections, 2 and 3, became slightly "softer" 

under heavier loads, while section 8 became harder. The three sections built 

on sandy gravel subgrades all became harder with increasing loads. Sections 

18 and 19, built on sandy clay, both became softer under increased load. 

With the exception of section 8, these results are consistent with what would 

be expected from resilient modulus testing of subgrade soils. 

The analysis clearly demonstrates the key advantage of the FWD, its 

variable force. A larger FWD, capable of delivering the design load for a 

pavement, could enable designers to determine whether stress sensitivity of 

the pavement structure is significant in that region of the deflection-load 

relationship. 

SUMMARY 

There was a high degree of correlation between the deflection data 

produced by the Dynaflect and the data generated by the FWD. Although the 

magnitudes of the FWD maximum deflections were much higher, they correlated 

well with the Dynaflect maximum deflections in all the pavement types tested, 

with the exception of the overlaid CRCP. 

In the overlaid section, there was an unexplainable discrepancy between 

the deflection data generated by the two devices. This discrepancy warrants 
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further investigation to determine whether it occurs in all overlaid rigid 

pavements or this is an isolated case. 

The only significant difference between the devices is the ability of 

the FWD to test at several force levels. This feature allows investigators 

to determine the level of stress sensitivity of in-situ pavement structures 

rather than relying on resilient modulus testing. 





CHAPTER 4. WAVE PROPAGATION STUDY 

SPECIAL STUDY 

A special test was performed using the FWD and a Digital Signal Analyzer 

to determine if wave propagation analysis techniques could be used with these 

devices to characterize pavement structures. Before the test results are 

discussed, a brief description of the concepts involved in wave propagation 

and digital analysis is provided for background. 

Considerable work was done in the sixties and early seventies to 

determine pavement moduli from wave propagation techniques. The techniques 

are based upon determining the velocity of waves propagating along the 

surface of a mass or solid, such as the pavement, and using that information 

to estimate the material properties of the pavement structure. 

WAVE PROPAGATION IN AN ELASTIC HALF-SPACE 

In a homogeneous, isotropic, elastic half-space three types of wave 

motion are generated by an external disturbance (Ref 9). They are the 

compression, shear, and Rayleigh waves. The compression and shear waves are 

body waves which propagate along the surface and into the medium while the 

53 
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Rayleigh wave is a surface wave which propagates only along the surface of 

the half-space. 

The compression wave exhibits a push-pull motion in the direction of 

wave motion, and, hence, it is sometimes referred to as a dilatational wave. 

Another common name for compression waves is primary waves or P-waves. This 

results from the fact that compression waves travel at a higher velocity than 

the other waves and appear first on travel time records of wave motion. The 

velocity of a compression wave, V , is given by 
c 

where 

E 

II = 

p = 

y = 

g 

M 

E(l - ll) 
V 

c (1 + ll) (1 - 211)P 

Young's modulus, 

Poisson's ratio, 

mass density of the elastic material, 

total unit weight, 

acceleration due to gravity, and 

constrained modulus. 

(1) 

Shear waves exhibit motion perpendicular to the direction of travel and 

are sometimes called distortional waves. These waves have a velocity, V 
s 

which is significantly lower than the compression wave velocity and are also 

referred to as secondary or S waves because they arrive second on a travel 

time record of wave motion. Shear wave velocity is given by the following 

relationship: 



where 

v 
s v/2(l ! ~)p 

G = shear modulus 

and the other terms are as defined above. 
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The Rayleigh or surface wave propagates away from the disturbance along 

the surface of the elastic half-space. At large distances from the source, 

it can be considered as a two-dimensional plane wave. In materials with high 

values of Poisson's ratio, the Rayleigh wave velocity, V , approaches the r 

shear wave velocity and can be approximated by 

V = .95 V 
r s 

Several properties of the Rayleigh wave make it very useful in wave 

propagation studies. First, the amplitude of the wave decreases rapidly with 

depth, decaying to about 30 percent of the surface amplitude at a depth of 

one wavelength. 
1 

Second, its amplitude as it moves along the surface decays 

at a rate of~ where r is the distance from the load. And finally, since 

the velocity is independent of the frequency in a constant velocity material, 

each frequency has a corresponding wavelength, determined by 

V fA 
r 

where f is the frequency and ~ is the wavelength. Thus, if any two of the 

above quantities are known the third can be determined. 
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This relationship between V , f, and>" is important because it indicates 

that high-frequency disturbances will cause Rayleigh waves with shorter 

wavelengths which will travel near the surface at a velocity dependent on the 

material properties near the surface. Low-frequency disturbances will cause 

long wavelengths which will travel at a velocity dependent on the material 

properties at greater depths. If the frequency and resulting wavelength are 

known the velocity of propagation can be determined, and the corresponding 

value of Young's modulus can be determined by combining Eqs 2 and 3 to form 

E (
V r )2 

[ 2 (1 + V) p ] 
0.95 

Steady-state methods use a wave source which has a variable frequency 

and step through a range of frequencies to determine the wavelength and 

propagation velocity associated with each one. This procedure is time 

consuming and has not come into general use. 

Recent advances in Fast Fourier Transform techniques and equipment have 

made it possible to perform Fourier analyses in the field or laboratory 

quickly and efficiently. New devices now available may eliminate the need 

for costly steady-state techniques. 

FOURIER TRANSFORM 

The Fourier transform is a mathematical tool which allows a time 

dependent signal to be broken into its component frequencies. This transform 
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can be performed on any nonperiodic signal which is a function of time, 

f(t), that satisfies the following conditions: 

(1) f(t) must have a finite number of discontinuties in the region 

-oo<t<oo 

(2) f(t) must have a finite number of minima and maxima in the region 

-oo<t<oo 

(3) f(t) must be absolutely intergratable in the sense that 

_ 00 J 00 [ f ( t) ]d t < 00 

Almost all nonperiodic functions, f(t), which can be physically generated 

meet these conditions. 

The signal f(t) can be represented, through its inverse Fourier 

transform, as a function of frequency. This can be done by the use of the 

following equation: 

f(t) _ 00 J 00 F(f) exp (j2nft)df 

where F(f) is the Fourier transform of f(t) defined by 

F(f) _ 00 J 00 f (t) exp (-j 2nft)dt 
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Also notice that since 

exp (~j21Tft) ;; COS(21Tft) - j sin(21T~t) 

the transform of f(t) contains a real cosine term and an imaginary sine term. 

The use of real cosine and imaginary sine terms is a mathematical 

convenience which can be illustrated through the use of Fig 14. In this 

figure a phasor of magnitude A is rotated about the origin with frequency t. 
n 

If the magnitude of the phasor in the x direction is plotted relative to 

time, a cosine wave results. Similarly, a phasor initially at rest on the 

y-axis will when rotated about the origin cause a sine wave. The y-axis is 

imaginary. The resultant of the sum of the two phasors has magnitude equal 

to 

A 
n + 

and begins its rotation at an angle 

This angle is what is referred to as the phase angle and is always measured 

relative to the cosine. In this case the phase is delayed because it rotates 

behind the cosine. Thus, it can be seen that the Fourier transform of a 



Imaginary 

I \ 

\ 

Fig 14. Representation of Fourier Coefficients by 
a Rotating Phasor in the Complex Plane. 

59 

Reol 



60 

signal f(t), (Eqs 6-8) contains information about the magnitude and phase 

(Fig 14) of each of the frequency components of the original signal. 

For a wave-complete development of the mathematics and concepts 

introduced above the reader is referred to Brigham (Ref 10), a text on 

Fourier analysis. 

Digital signal analyzers which make use of Fourier analysis techniques 

are currently available. These devices can be used in the field and are 

capable of transforming measurements in the time domain into the frequency 

domain at the touch of a button. All the progamming necessary has been 

internalized. The following paragraphs describe the measurement techniques 

available and possible applications. 

TIME RECORD AVERAGING 

The time record of a signal is simply the representation of a signal in 

the time domain. For pure periodic signals one record adequately describes 

the signal. If there is noise present in the signal, several records may be 

averaged together to eliminate this noise. However, an accurate triggering 

device is necessary to perform this type of averaging. Signals which are 

synchronous to the trigger will average to their mean values while noise or 

non-synchronous signals average to zero. Time record averaging is useful in 

isolating a signal which may be buried in noise. 
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AUTOCORRELATION 

The autocorrelation function for a random process x(t) is defined as the 

expected value of [x(t) x (t +T )]. Thus, the correlation function is found 

by taking a signal, displacing it in time, multiplying it by the original 

signal, and then averaging the product over all time. 

The autocorrelation function can be used to improve the signal-to-noise 

ratio of periodic functions since the random noise component will concentrate 

near T = 0 while the periodic component will repeat with the same periodicity 

as the signal. 

CROSS-CORRELATION 

The cross-correlation function is a measure of the similarity between 

two signals. Statistically, the cross-correlation of two signals s(t) and 

Y(t), Rxy, can be expressed by 

Rxy E [x(t) Y (t + T)]. 

Physically the cross-correlation indicates the similarities between two 

signals as a function of time shift (T). Thus, the cross-correlation 

function is useful in determining time delays between two signals. 
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LINEAR SPECTRUM AVERAGING 

The linear spectrum is the Fourier transform of the original time 

signal, f(t). As discussed earlier the linear spectrum gives magnitude and 

absolute phase information at each frequency in the analysis band. As with 

time record averaging, a trigger is required and any non-synchronous signals 

will average to zero. 

AUTO POWER SPECTRUM 

The auto power spectrum is the linear spectrum multiplied by its own 

complex conjugate and is represented as 

Gxx (f) X(f) X*(f) 

Gxx is a real valued function and, thus, contains no phase information. It 

is, therefore, independent of any trigger point and it can be averaged 

without a triggering device. The auto spectrum is the Fourier transform of 

the auto-correlation function and contains the same information in a 

different form. 

The auto power spectrum is useful in extracting a signal from a noisy 

background when no trigger is available. 
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CROSS POWER SPECTRUM 

The cross power spectrum is a measure of the mutual power between two 

signals and is defined by 

G~y (f) X(f) Y*(f) 

This is the Fourier transform of the cross-correlation function. 

G~y(f) is a complex valued function and thus, contains both magnitude 

and phase information. The phase Gxy at each frequency is the relative phase 

between the two signals at that frequency. 

The magnitude of G~y(f) is simply the product of the magnitudes of the 

two signals. Thus, when both signals have large magnitudes the cross product 

will be high; when both are low the product will be low. Thus, the cross 

power spectrum is useful in isolating frequency components which are common 

to both signals. 

The cross power spectrum can be used to analyze relationships between 

two signals caused by such things as time delays, propagation delays, and 

multiple signal paths between origin and destination. 

TRANSFER FUNCTION 

The transfer function describes the relationship between the input and 

output of a system. For linear systems, the response to each input can be 
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considered independently and can be computed by dividing the transform of the 

output by the transform of the input, i.e., 

where 

H(f) 
Y(f) 
X(f) 

Y(f) is the transform of the output signal yet), 

X(f) is the transform of the input signal x(t), and 

H(h) is the system transfer function. 

An alternate method for obtaining the transfer function is with 

H(f) 
Gxy(f) 

Gxx(f) 

The transfer function gives both magnitude and phase information. The phase 

information is the same as that given by the cross power spectrum Gxy(f). 

COHERENCE 

The coherence function, 2 
Y , is defined as 

2 
Y 

response power caused by measured input 
total measured response power 



and can be mathematically expressed as 

2 
Y 

Gyx (f) Gyx*(f) 
Gxx(f) • Gyy(f) 
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The coherence is the fraction of the total output power due to the input. In 

the case where the noise is zero, y2 is equal to unity, which indicates a 

completely noise free measurement of a linear system. If the output power 

resulting from the input is zero, equals zero and all the measured 

response is due to noise. Thus, the coherence is an indication of the causal 

relationship between the input and the output. 

Several factors may cause the coherence function to be less than unity. 

Among these are 

(1) extraneous noise present in the measurement, 

(2) nonlinearities in the system, 

(3) multiple inputs, and 

(4) closely spaced resonances which cannot be detected without finer 
frequency resolution. 

Another useful way of looking at the coherence function is in the form 

of a signal-to-noise ratio. This is defined as 

Signal 
Noise 

The significance of this term is somewhat easier to visualize and, therefore, 

it is sometimes presented instead of the coherence. 
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Both the coherence and the signal-to-noise ratio are used in conjunction 

with the transfer function as an indication of the quality of the 

measurement. A small value of the 
2 

y (f) at a particular frequency does not 

mean the transfer function measured at that point is invalid. It may simply 

indicate that a great deal of averaging may be needed to improve the 

coherence at that frequency. 

TEST RESULTS 

An instantaneous impulse in the time domain when transformed into the 

frequency domain would theoretically contain components of all frequencies 

(Ref 11). This combined with the capabilities of Digital Signal Analyzers to 

provide both frequency and relative phase information could make it possible 

to perform wave propagation tests using impact testing. 

Since the FWD provides an impact loading to generate deflections a 

special test was performed with a Digital Signal Analyzer to determine if 

wave propagation analysis could be applied to FWD data. This testing was 

done on the outside, northbound lane of IH 35 at station 670 + 00. The 

pavement structure consisted of a 2.5-inch HMAC surface over 4.5 inches of 

black base on three 5-inch lifts of flexible base. 

The test setup was quite simple. The FWD was used as the source, and 

velocity transducers were connected to the road surface at distances of 2, 5, 

and 10 feet from the center of loading. The outputs of a pair of the 

velocity transducers were fed into the signal analyzer. The weight was 

dropped five times and cross-spectral averaging was performed. 
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The results of one of the tests are summarized below. In this 

particular test the output from the transducer one foot from the load was fed 

into Channel A of the analyzer and the output of the transducer at 5 feet was 

fed into Channel B. The weight was dropped five times and the cross spectrum 

was averaged to eliminate noise. The resulting cross-spectrum phase and 

coherence diagrams are shown in Fig 15. 

These diagrams are the basis for the analysis to follow, and it is 

important to understand their meaning. The phase diagram indicates the phase 

shift, in degrees, of each frequency component over the distance between the 

sensors. The coherence at each frequency gives an indication of how good the 

data are at that frequency. In this particular case, the coherence is good 

up to approximately 250 Hz, except for a dip near 60 Hz. This indicates that 

the FWD excites the pavement primarily at frequencies less than 250 Hz. 

All the information necessary to perform wave propagation analyses is 

contained in these diagrams. Phase shift-frequency relationships can be 

determined from the phase diagram, and the corresponding wavelengths can be 

calculated by 

A (f) x 

where 

A (f) wavelength at frequency f, 

~ 0 (f) = relative phase shift at frequency f, and 

X distance between the velocity transducers. 
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Once the wavelength is known, the velocity can be determined using Eq 4. 

Table 15 was constructed using these relationships and represents a velocity 

profile of the test section. 

In order to arrive at a wave velocity-depth relationship certain 

assumptions must be made to determine the depth at which the wave is 

sampling. Some investigators have used a sampling depth equal to one-half 

the wavelength with success while others have found a depth of one-third of 

the wavelength to be more suitable. For that reason, both values appear in 

the table. 

Once the velocity-depth relationship is known, the modulus-depth 

relationship can be calculated using Eq 5 and solving for Young's modulus. 

For accurate calculations to be performed, Poisson's ratio and mass density 

must be known for each layer in the structure. Unfortunately, the relatively 

low frequencies generated by the FWD would not permit characterization of the 

surface layers using this technique. 

Notice that the minimum depth sampled, even when the wavelength is 

divided by three, is 1.28 feet. This would place the material sampled in the 

flexible base material. A signal with higher frequency components is needed 

to decrease minimum depth of sampling so information can be obtained for the 

surface layer. 

As mentioned earlier, an instantaneous impulse in the time domain 

theoretically contains components of all frequencies when transformed into 

the frequency domain. In practice, it is impossible to generate an 

instantaneous impulse; however, if impulses are generated which are short 

compared to the response time of the system, the Fourier transform of the 

displacement 

significance. 

responses will contain all frequencies 

For most pavements, the duration of an impulse 

of practical 

must be one 
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TABLE 15. VELOCITY PROFILE FOR F~ID 

Travel Wavelength. 
Frequency, Phase, Tine, Velocity, A Depth, ft 

H<t; Degrf'es msec fps ft 1/2 A 1/3 A 

10.000 5.83 1. 619 1903.9 190.394 95.197 63.465 
14.000 8.29 1.645 1874.5 133.896 66.948 44.632 
18.000 9.19 1.418 2174.1 120.783 60.392 40.261 
20.000 14.66 2.036 1514.3 75.716 37.858 25.239 
24.000 31.63 3.661 842.2 35.093 17.547 11.698 
28.000 47.50 4.712 654.3 23.368 11. 684 7.789 
32.000 62.42 5.418 569.0 17.783 8.891 5.928 
36.000 74.75 5.768 534.6 14.849 7.425 4.950 
40.000 87.03 6.044 510.2 12.754 6.377 4.251 
44.000 98.60 6.225 495.3 11.258 5.629 3.753 
55.000 98.76 4.988 618.2 11.239 5.620 3.746 
69.000 140.28 5.647 546.0 7.913 3.956 2.638 
75.000 150.57 5.577 552.9 7.372 3.686 2.457 
85.000 136.41 4.458 691. 7 8.137 4.069 2.712 

100.000 161.06 4.474 689.2 6.892 3.446 2.297 
ll8.000 164.11 3.863 798.1 6.764 3.382 2.255 
130.000 200.49 4.284 719.7 5.536 2.768 1. 845 
145.000 195.06 3.737 825.1 5.691 2.845 1. 897 
160.000 225.90 3.922 786.2 4.914 2.457 1.638 
180.000 233.02 3.596 857.4 4.764 2.382 1.588 
195.000 248.00 3.533 872.8 4.476 2.238 1.492 
215.000 273.90 3.539 871. 3 4.053 2.026 1.351 
230.000 267.08 3.226 955.9 4.156 2.078 1. 385 
240.000 301.25 3.487 884.3 3.685 1.842 1.228 

Distance between geophones = 3.08333 feet. 

Apparent phase shift correction = 0.000 degree 
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msec or shorter to be considered instantaneous. The FWD generates a pulse 

approximately 26 msec long and, therefore, does not generate frequencies high 

enough to characterize the surface layer. A hammer blow with a narrower 

pulse width should generate higher frequencies. For this reason the 

measurements were repeated using a small drop hammer, which generated a pulse 

of much shorter duration. The results were as expected; the higher frequency 

components decreased the minimum depth sampled to approximately 4.5 inches 

below the surface. Thus, it appears the technique itself holds much promise 

for becoming a valuable tool in the characterization of pavements but the FWD 

is not the ideal wave source. 





CHAPTER 5. DISCUSSION OF RESULTS 

A review of the available literature on comparisons of deflection 

measuring devices indicated that the most promising devices are the 

Dynaflect, the Road Rater, and the Falling Weight Deflectometer. The 

Dynaflect and the Road Rater are very similar in operation and, since Texas 

already utilizes the Dynaflect, the Dynaflect was selected in preference to 

the Road Rater for the comparisons. Much information and thought have been 

given to adaptation of the Falling Weight devices in the United States in the 

past three years and, since the Falling Weight Deflectometer delivers 

relatively heavy loads, it was decided to compare these two devices. This 

decision in no way implies that the Dynaflect or the Falling Weight 

Deflectometer is itself an absolute standard. 

Subsequent field testing of a Dynaflect and a Falling Weight 

Deflectometer substantiated the findings of the literature review. The 

Dynaflect and FWD compared nearly evenly in the small study outlined here, 

except in operational speed; there the Dynaflect was superior to the FWD 

tested. This was primarily due to the fact that the Dynaflect tested had an 

automatic sensor placement, while the FWD tested did not. 

Correlations were performed on the deflection data collected during the 

field testing. The correlation coefficients obtained showed good agreement 

between the deflections measured by the two devices on all the pavements 

except the overlaid CRCP. Additional analysis of the FWD deflection versus 
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load data showed there was insignificant stress sensitivity in the pavements 

tested, under load varying from 6,000 to 11,000 pounds. 

EVALUATION OF DYNAFLECT 

Experience in using the Dynaflect in Texas has shown that the Dynaflect 

is not adequate for certain field conditions. Particularly, it is doubtful 

that the Dynaflect can properly evaluate the true deflections and true 

material properties of a portland cement concrete pavement slab with a void 

underneath. The nonlinearity of a concrete slab over a void invalidates the 

elastic layer theory, the assumption of which is required to utilize either 

the Dynaflect or Falling Weight Deflectometer measurements. 

Experience in Texas and discussions with members of the Highway Design 

Division of the Texas State Department of Highways and Public Transportation 

show that apparently erroneous results have been obtained on heavily cracked 

Portland Cement concrete pavements using the Dynaflect. Additional research 

is needed to determine the conditions under which the Dynaflect can produce 

reliable information. 

On the other hand, evidence that has been pointed out and is discussed 

in this study, shows that the Dynaflect does a reasonable job in predicting 

overlay requirements, particularly in asphalt cement concrete pavements. 

Extensive studies, cited in Refs 2, 3, and 5, showed that there was a 

correlation of up to 90 percent between the Dynaflect and other deflection 

measuring devices. 
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DISCUSSION OF FALLING WEIGHT DEFLECTOMETER RESULTS 

There is a trend in the United States today to accept the Falling Weight 

Deflectometer as the new superior method in nondestructive testing of 

existing pavements. This study clearly points out that under test 

conditions, the Falling Weight Deflectometer correlates well with the 

Dynaflect. The acceptance of the FWD seems to be related to the heavier load 

delivered by the Falling Weight Deflectometer and the description in the 

literature of this load as .. similar to actual traffic loading." In reality, 

the falling weight delivers an impulse dynamic loading. It should be evident 

that, where pavements are truly linearly elastic and where they are not so 

stiff that the accuracy of the Dynaflect is distorted by measurement error, 

the Dynaflect should provide data comparable to that from the falling weight. 

STATIC ANALYSIS OF DYNAFLECT AND FWD RESULTS 

One shortcoming of both the Dynaflect and Falling Weight Deflectometer 

methods is the assumption of static loading which is made in the elastic 

layered analysis of the measured deflections. In fact, both tests involve 

dynamic loading and wave propagation and, hence, should be analyzed 

accordingly. 

The FWD generates compression, shear, and Rayleigh waves in the pavement 

structure during each test. These waves propagate at different velocities 

away from the loaded area, as discussed in Chapter 4, and the amount of 

material sampled during the test depends on the wave velocity and load 

duration. For instance, if the compression wave velocity is 1000 fps and the 
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load duration is 26 msec, the maximum depth of material involved in the FWD 

test is 26 feet. 

The Dynaflect generates all wave types, as does the FWD. The Dynaflect, 

however, generates mostly Rayleigh waves at a frequency of 8 Hz. For this 

type of test, the effective sampling depth is on the order of one-third of 

the wavelength. Hence, if the Rayleigh wave velocity of the material is 480 

fps, the wavelength is 60 feet, and the material most important in the test 

is that within 20 feet of the surface. 

In both test methods, the results are complicated by reflections and 

refractions in the pavement system which, of course, are not considered in 

any static analysis. 

Dynamic analyses of these test methods should be developed. They can be 

used to show where the static solutions are correct and where they are 

inappropriate. 

SURFACE WAVE PROPAGATION METHOD 

As pointed out in Chapter 4, one of the main results of this study is 

the indication that modern wave propagation techniques using surface waves 

may be more useful in evaluating pavements than either the Falling Weight 

Deflectometer or the Dynaflect. The method shown to have much promise in 

this work involves a small hammer, used to apply transient impulses at the 

surface, and vertical receivers, placed on the surface and used to monitor 

the passage of Rayleigh waves. The Rayleigh waves are analyzed in the 

frequency domain to determine the velocity-wavelength relationship. From 
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this relationship and wave propagation theory, the depths of the layers and 

the moduli of each layer can be determined for a complete pavement system. 

A special study of the FWD impulse load using a Digital Signal Analyzer 

showed the major frequencies generated by the FWD load were less than 250 Hz. 

This makes it impractical to use the FWD as the source in the Rayleigh wave 

analysis in the frequency domain to determine layer moduli of in-situ 

pavements. A small hammer, which generates higher frequencies, is better for 

characterizing the surface layers. 

It is also interesting to note that, for the testing performed in this 

study, the FWD and the impulse from a 10-lb hammer gave the same moduli for 

different layers below the pavement. This test shows that for this system 

the FWD did not load the pavement system in the nonlinear range. 

CLOSING DISCUSSION 

This study has confirmed both the experience of engineers and the 

information for other studies that in most pavements the Dynaflect provides 

deflection data that are comparable to other, heavier, and more expensive 

devices. It has also shown that there are some pavements and conditions for 

which comparable data were not obtained. Additional studies under controlled 

conditions are needed to determine the limits of where useful data from the 

Dynaflect can and cannot be obtained. The possibility exists that, in some 

cases, heavier deflection devices may provide more reliable information. 

Other methods of interpreting the data should be explored, and further 

studies in the use of the surface wave propagation method should be made. 
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CHAPTER 6. CONCLUSIONS AND RECOMMENDATIONS 

An examination of the literature and the field study data leads to the 

following conclusions. 

(1) The Dynaflect and FWD produce nearly equal results when evaluated 
on the basis of operational characteristics and cost. 

(2) The Dynaflect's major advantage is the large existing empirical 
data base relating Dynaflect measurements to performance. 

(3) The major advantages of the FWD lie in its load magnitude and its 
variable load force. 

(4) The variable load potentially enables the detection of stress 
sensitivity of the pavement structure as it exists in the field. 

(5) The Dynaflect and FWD data were highly correlated, indicating the 
two devices would yield similar design sections. 

(6) Digital signal analyzers can yield information for wave propagation 
analysis. 

Based on the above conclusions the following recommendations for further 

study are offered. 

the 

(1) Choose a section of roadway for 
overlay analysis with an FWD 
compare it with a design based on 
methodology. 

overlay design and perform an 
capable of delivering 18 kips and 
the Dynaflect and current SDHPT 

(2) Investigate more thoroughly the capabilities of Digital Signal 
Analyzers to perform wave propagation tests. 

The first study, involving an actual overlay design, would show whether 

load magnitude of the FWD and its variability translate into 
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significantly different overlay designs. This would clearly demonstrate 

whether the Dynaflect with its 1000-lbf peak-to-peak loading is sufficient to 

characterize pavements for overlay design. 
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APPENDIX: DATA SUMMARY 

The following pages contain a summary of the data collected during the 

field study. The following points are of importance: 

(1) air temperature data are recorded with FWD data and pavement 

temperature data are recorded with the Dynaflect data and 

(2) time is recorded using a 24-hour clock. 
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.D~F~E~TJONS (~I~~! . _ ~;!0 ~:~! ~4~'Zl;~ •. ].15 i.,4 ...... -.............. -.............• -......... ~ .............. . 

TrSTI Fisl lOCI ~31.qq (I-FROM rriG,) TYMfl 15115 TEMPI 84 ,~ 
FALLING W!IGMT OAT A •• 

- . 
FOReE (LBSF'I 1'1~0. 
SEN~O~ POSITION8 !IN' 
D~FLEeTJONS (MILS' ... ... - -.. ... . '....... .. 

2" 1. 48 q. 
_&:~2 4:,& 1 •• 8 t.~& ..... --~-.-......................•.. -........................ . 

TFSTI Ft§B Loti ~31,qq tl_F ROM ~~G,' TYMEI 15142 TEMPI 84 ,~ 
FALLING w~tGHT DAT, •• 

FnRef (lBS~'1 'i21: 
S~N~O~ POSITIONS ~IN' 
_O~F~E~TtONS (~I~~~ ? 

o 1~ 2Q J. 
·'l ft 4-4 •••••. ' .. ~ .••••. J •• " . .. , .. , ~ -:liD c: n.., 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFSTI Fi&A LOCI ~J3+] fl-FROM ~DG,' TtM~1 151"6 T!MPI 8" ,~ 
FALLING WEIG~T DATA •• 

FnRef fleSF'. 't~": 
SFN~O~ POSITIONS tIN) 
D~F~EtTJO~S (MI~~~ . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF!TI FtbS LOCI ~31. 3 't_~-OM ~nG" TIMEI 15;5] TEM'I 8" ~~ 
FA~LtNG w~IGMT OAT, •• 

FnReE f~eSF'1 lt~t2: 
!~NSOR 'OSITION~ fIN, 0 ,~ 24 J' U8 ., 
_D~'~ftTJONS (~I~~~ _ . ~~41 .!:!j.w&:92 .4;8~. J.!0 !.i8 ..............•........................ ~ •..................... 

T~ST. F1,A LOCI ~]l. J t)-F-OM ~nG,' ;IM!I 1~15. T!MPI 84 ,~ 
FAllI~G w~tGMT OATA •• 

F~RtE (LBS"I ttJ~4: 
S~NSOR POSITIONS tIN) 
.O~F~EtTJONS (MI~~~ . 

o t~ 24 J, "8 
6~!~. ':~i .4.,q]~T4_ 2.~q. _.,1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

.. 



.,. ...... , .. ~ .. ..,- ~, -.- '7""'.'" V ....... _ ..............................•.......•...••..•.•.•.•• 
T!ST. Fi'~ LOC. ~33. 3 f3-FAOM !~G" ~tM!1 , •• ee T!~P. 85 F. 
FALLr~G WEIGHT OATA .~ 

F~RC! fLBS", ,~~~: 
S~N8DR ~OSITIDNS tIN) 0 '2 !o 3. ~a •• 
_O~'~!ST'DNS rMI~~! . _ a.,B ,;,i .!:,! .~:ze_ 1.!1 ,.11 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI FteA LOCI ~J3. 3 t6-FROM ~~G,' ;tM!1 16.1' TEMPI as ,~ 
'ALLING WEIGHT DATA .~ 

FnRCE CLeS"1 '4": 
S!NSOR ~OSITInNS tIN) 0 11 l4 36 oa '6 
.Of:F~E~TtONS rMI~~l .. J~"" ';.~,,2~rJ ,:'5_ 1.~8 ,." 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' '18R LOCI ~J3+' C6-FROM !~G" TIM!I '6.e6 TE~pi 85 ,; 
'ALLING W!IGHT nAT, •• 

'ORC! (LSS'). 1.;6a: 
S!N$OR ~OSITIONS fIN) 0 t~ ,4 '. 08 , • 

. _D~'~EtTtONS CMI~~~. '~~1 ~;,t .,:tf z;" 2.~6 .~' 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~.TI ,i,. LaC. ~34+ 1 t6-'RO~ !~G') TIMEt '6.10 TEMP. 85 '. 
FAL(ING WEIGHT O'T~ •• 

• FOReE CLBSF'. "~". 
S!NSnR ~OSITIONS tIN) e ,~ 24 16 4a '6 
_D~'bE~TtONS C~I~~~ .~!'~;~i ~S:'5 4:41 3.".a, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. '1QS LOC. ~34. t C6-FROM '~G,) TIM!. 16.t5 TEM~i 8! F~ 
FALLING wEIGHT DATI •• 

FORCE (L~SF)' ,~,o: 
SENSOA ~O.ITJONS tIN' 1 t~ 14 J6 4a ,. 
_O!'~E~TIQNS (~I~~~ 3:~8_ ,:,~,.J:j5 ~;4. Z~'2 ~.'I ....•....•..•.•.....•........ ---............................. . 

T~.~' ,~eA LOC. ~J4. t tJ-FRO~ '~G') Tt~!. 16.1. TE~pi 85 F~ 
FILLING WEIGHT DATI •• 

'ORe! ILaS')' 'J5': 
S~N$OR ~OStT!DN8 tIN) 
_D~FbEtTIQNS (MI~3' .. 

o t, Z4 36 ':!'. ,;,& .. 2:,4 _~:~5 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. "IB LOC. ~J4+ t C3.'.OM '-~G,' Tl~EI 1 •• 23 T!MP, as '. 
'6LLING WEtGHT DATI •• 

FORCE (LBS'), lt446: 
SFNSOR ~081T!ON~ (IN) 
D~FLEeTtoNS c~ILS' 

.. ... .., V'.. -" ..... ~ 

e t ~ 
~~~4 ,;!, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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... w "" .... "'~ ........ _ ., ...... ..,. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. F21A LOC. ~JO. 1 (l.,ROM ~~G,' TtM~1 1 •• 21 TEMPi 85 ,~ 
'ALLtNG W~IGHT DAT6 •• 

'"~eE tL!8')' ltQqS: 
8!NSO~ POSITIONS tIN) 

.. OF.F~f~T~ONS tMI~~~ .. 

... 
o t tJ 

!~'2 .;;t! 
~a 3. 08 •• 

.5~1e .~;51 3~" t.0Z 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' '218 Loe. ;30. t (l.'~OM ""G,, Tt M!, 1 •• 31 TEMP. 85 ,~ 
'ALLING W!IGHT OAT& •• 

,o~eE tLBSF'. 1Jl0: ... 
8!N80~ POSITION~ tIN) e " 20 ]' OS., 
D~'~E~TtONS (MIL" 0~3. 3:" ,3." I:S0 z~~, ~.,e 

**************************************************************** 
T!ST SEeTtoN. el T!ST OATE. 22 MAV 80 P'V~M!NT TVP!. eAep 

... _ .~~V!~"_3. THJ~!~!~S!$' .8:~e_ •• ~e 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. '~ZA LOC. ~JO. 1 t.-FROM '~G" TIM~' q.Z0 TEMP. 11 ,~ 
,aLLING WEIGHT DATA •• 

'OReE (LaS", 110.5; 
S~NSO~ P08ITION~ fIN) e l~ 20 J. 08 •• 

~D'!'t.r:~TJO""S ft:4IL~~ _ .• ~,z ,:" ... 0." 3;"4 J.Jl ..• 1" 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'ST. '~Z8 LOC. 23 4 • 1 f •• FROM !"G" TtM!, ,.2] TEMP; ;1 ,~ 
'ALLtNG WEIGHT DATa •• 

'"~eE (LBS'). ,,0.: 
S!NSO~ POSITIONS tIN) 
.D~FLECTJONS (MI~§J . 

10 
l.t1 .. . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF.STI F~3' LOC. ~34! t r3-'~OM !~G,' TlM!. ''is T!MP. 71 ,~ 
'ALLING WElGHT DATA •• 

'OPCE (L!SF). 1JA.: 
S!N~O~ POSITION8 tIN) 
.O~FLE~TrON8 t~I~~J . 

]' 48 
~~'4_ Z.11 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI F~3e LOe. ~14. t f3-FROM ,"G,' TIM!. ~.27 TEMP, 11 ,~ 
'ALLING WEIGHT OAT& •• 

'"RCE tLBS", tt4~Z: 
SEN80R ~OSrTION5 ttN' 
.D~'~EtTrONS (MI~~l . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST' F~OA LOCI 23'. 1 fl-'ROM '~G,' TIM!. .,1~ TEMP. 11 F. 
FALLING WEIGHT DATA •• 

• FORe! fL8S", 11~?0. 
S~N~OR PoSITION~ tIN, 
*D~'~EtTrONS fMIL~~ . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



.. ~ ...... ~ ...... ... ·..,.w· .... 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI F~4B LOC, ~J4+ 1 tt.,~O~ ~~G,' T!M,., q.J~ TEM~I '1 ,; 
FILLING WEIGHT OAT& .~ 

'O~C! tLSS", ,~el: 
S~NSO~ ~OSITIONS tIN' 
.O~F~E~TJONS (MI~~) .. 

4e ... 
2~'2 ~."0 ....•.................................. ~ ....................•. 

T~STI '~5A LOC' ~35. e (1.'~OM !nG" TIM!, .,40 TEMP, '1 ~~ 
'ALLING WEI~HT ~AT6 •• 

'OReE t~BS'" '408: 
S~NSO~ ~OSITIONS (IN' 
_O~F~Et!IONS (~I~~' . ..... --....•...... -................. -.............. ~ ......... . 

TFSTI F~5~ Lnc, ~J5. 9 (I.F~OM ~nn" TIM!I "OJ TEM~i '1 ,; 
'ALLING W!IQHT ~ATA .~ 

'n~eE (LBSF" lt4~5: 
S~NSO~ POSITIONS tIN) 9 !, 24 J& 08 q& 

.D~'~Etr~QNS (MI~~~ ~:~3_ ~;~, w':io ~:~3. 4.10 t.1] ......................................••••............. ~ ..... . 
T~STI F~61 LOC, ~J5. e tJ.'~o~ ~nn" TtMEI Q,4& T!M~, 11 ,~ 
'ALLING W~IGMT nAT, •• 

FORCE (LBS", lt4~8: 
S~N80_ POSITIONS fIN) 
.O~F~E~TtONS (MI~~~ -_ .....•....................... -............................•. 

TEerl F~6e Loe, ~J5. 0 (l.F~OM ~~G" T!M!, "4~ TEM~i 'I '. 
FILLING W!IGHT DATI •• 

FnRCE (LBS". '~~t: 
S~N~O~ POSITION~ tIN) 
.O~F~~C!tONS (MI~~' . 

o ,t' !~ 3~ 
~:~] _"'~w3.~6 _~;85 ----. __ ...............................•.......•..•........•... 

T~ST' F~11 Loe. 215+ A f~.F~OM ~nG,' TtM~' '.5~ T!MPI '1 ,~ 
~ILlING W!IQHT DATI •• 

F"~eE tLBSF', '2~2: 
S~N~n~ POSITInNS (IN' 
OF.FLEeTIONS (MIl~' .. . .. .,. . " .,.. ~ -. 

!" 3& 48 .~ 

w 
1~9. ~~85 2.~4 ~.~0 -_._----_ ...........................................•......... 

T~ST' F~1A Loe, ~~5+ 0 t6.FROM '~Q" TtM!, Ql52 TEMP, '1 ,; 
FILLING W!IGHT OAT, •• 

• 
Fo~eE (LBSF'. ltJ1'. 
S'-NSO~ POSITIONS fIN' e 
.D~F~E~TJONS (MI~~' . _ 1.!2 .. -..........•..............................•................. 

93 



S4 

~. ".... ~ .. IrtfI '" <to v",'" 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' F~eA LOC, 21.+ m f'_'~OM 'nG,' TIME' ,.5' TEMP, '1 '. 
'ALLING W!IGHT OAT ••• 

. . 
FORC! eLASF'. lt~'J. 
S~NSOR POSITIONS tIN) 
_O!F~EtTIONS (MI~~! _ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST, F'89 LOCI 2J.+ 0 f.-FROM !~G" TIM!I 't5' TEMPI '1 ,~ 
FALLING W!IQMT OAT ••• 

FORCE fLBSF'1 '181: 
20 J. 48 ,. 

t:~, ,;19 l.te '.~0 .. -
SENSOR POSITIONS ~IN) 
_D!F~!~TtON8 fMI~~' . _ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI '2QA LOCI 21.+ 9 fJ-FROM poG" TtM!, la,ml TEMP, 14 ,~ 
'ALLING WP.IGHT OATA •• 

• FORCE ClBS", '10 •• 
20 3. 48 , • 

.2~~~ ~:., t.~0 ~.~9 
S~NSO~ POSITIONS tIN) 

. D!'~F.~T10NS fMI~~~ .-..... ~ ..•...•.. -......•......... -.......................... . 
T~S~I '2'R LOC, ~1'+ 0 t1-FROM EnG" TIME' t9104 TEMP, '4 ,~ 
'ALLING WEIGHT DATA •• 

,nRC! fLBS". tt55S: 
S!N~O~ POSITIONS tIN) 9 .tl 20 3. 08 , • 

. D~'~ECTJONS (~I~~~ _. 9~!. ~." .1~'0 2:80 2.~. ~.'J 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI ,,9A LOC. ~1'+ a ti-FROM poG" TIME' lml08 TEMP. '0 F~ 
'ALLING W!IGHT DATA •• 

FORCE flBS", lt~'l: 
SFN~nR POSITIONS tIN' 0 ,12 24 J. 08 •• 

. O!'~EtTrON8 tMIL~l 1.31 •• tl ~'~'5 ,4;13 3.)2 .,8 ..... -....................................•.........•.......•. 
T'ST. "09 LOCI ~3.+ 9 tl-,ROM EnG" TIME. t0112 T[MPi '4 F~ 
FALLING W~IGHT DATA •• 

FORCE (LBS')I '28.: 
SF.N~O~ POSITIONS tIN) A tp 24 1~ 48 , • 

. D~'~E~T~ONS (MI~~' ~.~5 ,:§ •. ,~j. 2~4' 1~~' ~.Ie 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST. ',1A LOCI ~31+ 9 tl-'ROM P~G" TIM!. 1012' T!MP, '4 ,; 
FALLING W~rGHT DATA •• 

- /I 

F~ReE fLBSF1. 'tSS. 
S!NSO~ POSITIONS tIN) 
~D"'~!~TJONS (MIL~' 

o t, 20 3. 48 •• 
,~" ,;ir .4." 3:', 2~.~ ~.~0 -.•............•.. _ .•..............•.................. _ ...... -



...... ., .. -# .. .. .. "'_V.,. • ..... 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'-ST. "18 LOCi ~1'+' ft.'~OM [OG,) Tt~!i tel28 TEM', ," ,. 
'ALLING W!IG~T DATA •• 

,nRCE (lSS'), 114"1: 
S~NSO~ 'OSITIONS fIN) 0 .t2 2" 3, "8 " 
.D!'~EtT!ON8 (MIL!~ . _ !~'J ~.!! .'.'! !~'J 4.~t I." 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. '12' LOCI ~1'+ 0 fJ.,ROM foG" Tt~F' 10.3. TEMP. ;0 ,~ 
'ALLING W[IG~T DATA •• 

'ORCE tLBS", 110~': 
S[NSO~ 'OSITIONI fIN) 0.1' 24 3. 08 " 
_Df'~~CTJONS (MI~~J 8:,0 . !.'t _,~,e $;.'_ 4." ,., • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. "2B LOCi 21,. 0t3.'ROM ~oGir) T.IM!. HH32 TEMPI ," ,~ 
FilLING W!IG~T OAT ••• 

'"RCE rL~S')1 '~1': 
S~NSO~ 'OSITIONS tIN) 0 t2 ao J, 48 " 
_O~'~E~TJONS fMt~~' 7 '~".!:" .J:18 ':'J 2~!Z ~.~e 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST' '13' LOC. ~". 0 f,.,ROM !~G,) T!MEI t0110 T!MP. '4 ,~ 
'ALLING W!IGHT OAT, •• 

'"ReE (LBSF'. '2~5: 
srNsn~ POSITrONI (IN) 
D!FLECTIONS (MILS' 

• ,""" .... .,. ' • ." '!P .. 

• U~ 24 J, 48 
~~~4';!!,,,J~!1It .2;". 2.98 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' "3A lOCI ~J1. e t'.'RO~ fOG" TtMfl lel3' TEM,i ," ,~ 
FilLING WFrG~T OAT, •• 

FORCE flBS'), lt~88: 
S'NSOR POSITIONS tIN) 0 
.OE~~ECTtONS fMIL3~ ... 1~!2 " i.o, .-.-.. -.................... --.--.... -.. ~ .. -.................. . 

T!STI F14i LOC. 2!e. 0 f •• FROM [oG" TtM!, 10.40 TEM'I '4 '. 
'ALLI~G WftG~T OATA •• 

• FnRCE (LBSF). 11558. 
S'~SO~ POSITION8 tIN) 0 i~ 24 J' 48 " 
"O!'~EtT:ONS CMI~,~ .~~8 ,;.'_w4:15~:'6. 2." .• '8 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!!T. "08 LOC. lle. 9 C,.,ROM pnG,) TIM!I te,43 TEMPI '4 '. 
FilLING WEtGHT DATi •• 

'OAe! fLBS'), '1J3: 
S!NSO~ 'OSITIONS fIN) 
.D~'~E~TJONS fMI~~~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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• ~ ~ • ~ • - ~ - • -. w· 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' 'J!A LOCI ?JS+ e f!.,ROM pnC" TIM!, te.os TEMPI 10 ,~ 
F'LLI~G WFIGHT OAT, •• 

- . 
'~ReE (LBSF). ,~q4. 
SPN~O~ POSITION~ !IN) m tP 20 !, as " 
.D~'~E~TIONS (MI~~~ . " ~~~I .l;~! .. ':~1 l~2l t.~J e.11 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' F,ga LOCI ~!I. I fl.,ROM !6G,) TIM!. t0101 TEMPI 10 ,~ 
FALLING WEIGHT DATA •• 

F~ReE (leS". lt1.0: 
S~NSO~ POSITIONS (IN) 
_D~'~E~TJONS (MI~'l 

24 0.', 
• < 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. F~" LOC. ~38. e (I_'ROM roc" TIM!. tl.O' TEMP. '0 ,~ 
FALLING WEIGHT DATa •• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI FJ.B LOC. ~38+" ,,_'ROM 'DC" TIMEI to.52 T£MPI 10 '. 
FALLING WEIG~T OAT, •• 

FORCE tL9S", 12''': 
" 1 l 20 !, 01 ., 

~~'3!;J' ."~O .~:1' 2.11 ,.!" 
S,.NSOR POSITIONS fIN, 
_O!FbE~TtONS (MI~3~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T"ST. F~1A LOC. 23 •• I (I.,ROM '~G,' TIM!. tIl!' TEMP, ,. ,~ 
FALLING WEIGHT DATA •• 

FOReE (LBS", 1101: 
S~N80R POSITIONS tIN) 24 !, os ., 

0:11 J:e1 2." e.ee " . •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
D~'~E~TtO~S (MI~" 

T'ST. FJ18 LOCI 21'+ ~ fl.'ROM ,"G" TIMEI tl102 TEMP, " '. 
FALLING W~ICHT DATA •• 

'OReE (lBSF'. It~'8: 
SENSOR POSITIONS 'IN) " t2 20 ]' 08 •• 
DrFLE~TTONS (MI~~~ ~.~l 1:'~ v'~~8 ~;24. o.~t t.!' 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI '18A LOCI ~].+ e (I.'ROM !"G,) TIM!I ltll' T!MPI " F. 
FALLING WEIGHT DATA •• 

FORCE fLBS'" tta2e: _. 
SEN~OR POSITIONS tIN' " 11 14 !6 01 •• 

. D~'~EtTtONS (MI~~~. 1~~5 t;!! ,,':!' 0:9, J.~o ~.! • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



_ .,. ....... '.. r ./<.-. ...... ' •• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI F'88 LOCI 2] •• 8 C3.'~OM !nG,' TIM!I ttllS TEMPI , .. ,~ 
'ALLING W!IG~T OAT ••• 

- . 
FORCE fLBS'" '~Z2. 
S£NSOR POSITIONS tIN) B ,I! !4 S.. 48 ,. 

~OI!'~EtTJONS fMI~~~ ~ . 4.~3_ ~~!! ... l •• Z ~:' •. Z.,1 0.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. F3'A LOC. ~3'. 0 C,.,ROM !OO,' TIM!. It.1' TEMP. ,. ,~ 
FALLING w~IG~T OAT ••• 

FnRCE tLes". '3~S: 
S~NSOR POSITIONS tIN) 
_O~F~E~TtONS (MI~~~ _ 

o t! 24 3. 
~~'2_ }:~~ .. 3.'3 ,,:.4 08 

l.t3 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T£8T. F]'8 LOC. !3 •• 0 ( ... ,ROM 'nG" TIM!. tt.22 TEMP, ,. ,~ 
'ALLING WEIG~T OAT ••• 

FORCE fLBSF). 1ta'8: 
S~NSO~ POSITIONS tIN' 
DEFL~eTtoNs (MILS' ........ ~" ,.~ .... 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' '40A LOC. ~34. 1 ft.FROM E~G,' TIM!, tt.25 TEMP. ,. ,~ 
'ALLING wEIGMT DATA •• 

FORCE CLeSF'. tt~~8: 
SFN~O~ POSITION~ tIN) 
O~'LEeTtONS (MILS' 

'P _",'" , ._ ........... 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' F40A LOC. ~34+ t tt.'ROM ~nG,' TIM~. 11.28 TEMP. , .. ,. 
FALLING WEIGMT OAT, •• 

-.---.-----.... -... -.............. ~ .... ~ ...•........... ~ ..... . 
TEST. ,alA LOC. '.14. t t~.'RO~ ~nGF' TIM!. It.10 TEMPI ,. ,~ 
FALLING W£IGMT OAT, •• 

,nRef fLBS". lt4]8: 
S~NSO~ POSITIONS tIN' 
.O~F~!tTJONS fMI~~" _ 

. --

t! • ~.~, 
3. 48 

~~55_ 3.~2 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI '41~ LOC. ~3a. 1 t6.F~OM ~nG,) TIM!. It.36 TEMP. ,~ ,~ 
FALLING w!IG~T OAT~ •• 

• FnRCE tLBSF'. '~J8. 
S~NSOR POSITIONS CIN) 
_O~F~E~rtQNS tMI~~' 

o t, !U J. U8 , .. 
4~2" );'9 .3~" 1~'2 2.,3 ~.BA 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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... -.. -"",- .... w .. ." .. ~ • ,." 

•• e ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TFSTI F424 LOCI ~'4+ 1 f3.'~O~ ~~C" T!~£I 11141 TEMP. 'b '. 
'ALLING W!IGHT DATA •• 

FO~CE fles," '~'t: 
S£N80R POSITIONS ftN) e t~ 24 3b 48 ~b 

O~'LE~TJONS (MI~,~. 4~~~ ,;, ... 3.~4 r: ••. 2.~b 0.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFSTI ,a2R LOCI ~34+ t f3.'~O~ !~GF' Tt~!1 11141 TEMPi 'e F~ 
FALLING WF.IGHT DATA •• 

FORC! flBSF'. 1'14~: 
24 

l5~ea .. 
S!N80~ POSITIONS tIN) 
D~F~!~TrONS fMIl~~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. F43A LOC. ~33. 0 f3.F~OM '~G" TIM!, 11.55 T!MP. 'e ,~ 
FALlI~G WF.IGHT nATA •• 

FORCE flBSF'1 l'4t1~ 
SFN~OR POSITI0N~ fIN, e 
OFF~E~TtONS (MI~~~ . ~~,~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST, ,04A LOCI 212+" f3.FROM F.nG" TIMEI 12,00 TEMP. ,q ,~ 
FillING W~tGHT DATI •• 

FOQCE fleSF'. 114~5: 
SFNSO~ POSITIONS tIN' ~ 
O~FtE~TIONS fMIl.'~ . . '?' ,2~ 

.1> 24 3e 48 'e 
e.>~ 15.1e 4~90 3.13 ~.00 - - ... - . •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TFSTe F05A LOC. >]1+ A f3.FROM '~GF' T!M!I 12105 TEMP, 1~ '. 
FALLING WF.IGHT DATA .w 

FnReE (LBSF'. ltb~l: 
SENSOR POSITtnN~ tIN) 0 ,~ 24 3b 48 ~b 

D~F~EtT10NS (MIL~' . ~;~, ~;~l .5~,a 4:2. 3,~2 ~,00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' F05~ LnCI 231. ~ f3-FROM !OC" TIM!. 1211t TEMPI 1q ,~ 
FAL~I~G w~tGHT OAT~ •• 

~nRCE fLBS". '0t4: 
SF.N80~ POSITIONS tIN, 
.D~F~~~T~ONS t~I~~' ? ........................... -.... -...... ~ .•........ -.-........• 

T'ST. F4~C LOCI 2]1+ A C3.F~OM ~~C" Tt~EI 1211e TEMP, 1q " 
FALLING W~IG~T DATA •• 

FORCE (LBS", 131e: 
S~N"OR "OSITION" tI'n QJ t~ 24 
D!F~EeTtONS (MIl~' ,~~, 1:2; !:~1 

'* **************** **** ' .• * ** *******.**~ ***** 

• 

• 



9S 

DEFLECTION DATA StlMII\&~V _ ..... ... -, ... c... y .. 

. ' ........................ . 
JRe~ S~CTI~N I~ 10 ~AST80UNO STATynN 1514+64 TO 1517+14 

**************************************.************************* 
DTST, 
SF.CTt 

211 OAT!. 
CFTR. 

IoIt!;~WAVi 

COUNTY. 
r~ul EASTeOUNO 

AUSTIN . . 
**************************************.************************* 

**************************************************************** 
TFST gEeTYON. Jl T~ST OAT!I 21 MAV 8~ PAV~MF.NT TVP!. JRCP 

__ w. .L~V~R~' 3, T~lelS~~~S!~' le:0~ &.~0 ........ -......... -~ •............•...•..••.•.................. 
TF-STI F1A LOC. !~!4.&4 (UPSTREAM , TIME. 9.55 TEMP, '2 F. 
FALLING w£IG~T OAT ••• 

F~ReE tLgSF). 1t'18: 
S~NgO~ POSITI~N~ (IN) ~ 

0~F~E~T10NS tMI~~~ .1~.40 
• I! 48 S~LD 

1~:.' ~9.~1 0:~0 0.~0 .... --.~-.. -..... -....... -.... -~ .. -•.....•..........•......... 
TEST, F'B LOC, '~'4.~4 tOOWNSTR~AM , TIME' 9.57 TEMP. 12 F. 
FALLING W~IGHT DATA •• 

FORCE (Les'" 1tAQ1: 
S!N~OR POSITION~ (IN) 0 ~ 12 48 SHLD 
D~F~E~TtONS tMI~~~ 11~?9 ti:~~ _4:~7 _~;00 A.~0 ....................•..•.....•.....•......•.. -... --_ ...•....•. 

T~STI F'A LOC. 1514+e8 tCfNT!R EnG" TIMEI q.Sq TEMP, 12 F. 
FALLING WEIGHT OAT& •• 

FORCE tLBSF). 1t~~0: 
S~NgOQ ~~SIT!~N~ tIN) ~ ~ 1~ 48 
DEF~EeTrONS C~IL.S' 

~ . ~ - '" - ~~~~ ~:~5 w5:~3 .~:q~ .. -.... __ ........ -......................................•...•. 
TfST. F~A LOC. t~t5+24 t U~STqF.A~ , T!ME. !0.03 T~MP. 11 F. 
FALLING w~IGHT OATA •• 

F~ReF tLBS"1 1~2&1: 
SfNsnQ POSITI~NS tIN' 
.DEF~E~TIONS (MIL~! . 

~ ~ 12 48 SMLD 
8~01 !;~, .~.e5 e:S0 A.~0 ............ -...... ~ •..•.....•. ~ .•...•..•.••...... -........•.• 

T'STI F~~ LOC. 1515.24 (OnwNSTqEAM , TIMEt lAI0e TEMPt 11 F. 
FALLING W~IGHT O.TA •• 

~ 

FnRCE tLeS", 11345. 
SFNSOR POSITIONS (IN) 0 Q tl 48 SHLD 
~~FLfeT!ONS (MILS' ~.~2. 1:8~ 0~0~ 4:21 B.A0 

• • - • • ~ - ~ v • ••• • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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.... """ - - .., ...... ... ... .... .. '11 ,..... .. ... 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF.ST. FIA Loe, t~tS+5a (CENTER EDG" TtM!, te,0e TEM~. 11 ,~ 
'ALLING wrIGHT OAT, •• 

FORCE fLSSF'. 1.3 •• : 
S~NSOR ~OSITrONS eIN) I _. ,12 48 SHLD 
_D£F~~'TJONS (MI~~1 w.w ~~~~ ,.,._~0.~a':T5 4.! • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST, '5A LOCI 1515+84 (U~STREAM 'TIME' tel12 TEMP, 11 F~ 
FALLING WEIGHT DiTA •• 

. - . 
FORCE (LISF'. lttZ]. 
SENSOR POSITIONS tIN) 
.D~FLEtT1QNS. r~I~~l _ 

II ., t 2 

.~.1':'i" .. 5~j2 48 
ell' Ie - ... -

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. '~A LOC. t~15+84 tOOWNSTREAM , TIM!. tIllS TEMPi 11 F. 
FALLING WEIGHT DATA •• 

. . 
,oReE (LBS", tI4~o. 
SF-N~O~ POSITIONS ~IN) II • tZ 48 SMLD 
D~F~!~TtONS (MI~~' .~'2t;!i .. e.,~ 2;,5 0.~B 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. '.A LOC. t5t6. e rCENTER !~G.' +IM!. lelt1 TEM~I 11 ,; 
'ALLING WEIGHT DATA •• 

FORCE (LeSF). 11311: 
SENSOR ~OSITIONS fIN' I • t2 48 SHLD 
_O~'~E~TJONS (MI~" __ .;,4 ~:,~ ~B.~B 1;11 4.,6 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. ", LOC. t~16.44 (UPSTREAM , TIME' tel21 TEMPI 17 F~ 
FALLING WEIGHT DATA •• 

FnRCE fLBS", 10Q01: 
SENSOR POSITION8 tIN) 
.O~'~E~TIONS tMI~~? ~ .... --.~ .....••.................. -...................•......•. 

T~ST. "8 LOCI 1516.44 (DOWNSTREAM' TIMEt t0124 TEMP, " F. 
'ALLING W~IGHT DATA •• 

FnRtE tlSS'" lt~41: 
S!~SO~ ~OSITI"N5 (I~) II ~ tl 48 SMLD 
O~'~EtTtONS (~I~~) . ¥ ~~'] .~:.i .. I1~~0 ~:]?~ 5.'~ ....... __ .............••.•.........•........ -................ . 

T~ST. '~A LOC. '~t&.'4 (t!NT[R ~nG" +IME' 10111 TEMP~ " F~ 
'ALlI~G W~IGHT DAT' •• 

FnReE CLBS'" ltboa: 
s,~sn~ ~OSlTIO~~ tIN' 9 0 t, 48 SHLD 
O~'~E~TtONS t~I~~~ ~~~4 .,;Z, .0.!']~51 4.~e ...... -.............•..............•.......•.................. 

" 
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,"'" "" .. - .~ ,.... w *' .. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TfST. F~A LOC. !~!7. 0 t UP!TA!A~ ) TIM!. 18.32 T[MP. 17 ,~ 
'ALLING W!IGMT DA'A •• 

• FnReE flBS'), 1!~14. 
S[N80A POSITIONS (IN, B ~ 12 48 SMlD 
_D~'~EGT'ONS (MIl~' . _ ~.el .• : ••• 5~'t .1:8~_ e.~0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. Fqe LOC. !,17. 0 tDOWNSTREAM , TtH!, 11.35 TEMP. 11 ,~ 
'ALLING WEIGHT DATA •• 

FORCE fLBS"1 It~04: 
SENSOR ~OSITION5 tIN' 
.D~F~~CTIONS (MI~~l . 

" Il 
,;,&."fI~~0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. Fi0A LOCI t~i7.30 tCENTER EoG,' TIM!. 10140 TEMPI 17 ,~ 
FALLING WEIGHT OA'A •• 

FORCE (LSSF'I 1'1IZ: 
S~N90R POSITIONS tIN' 
.O~'~fCT~ONS t~I~3' _ 

" 12 9:.' ,.e.,0 ....... -•....................•........................•.•...•. 
TF-ST, Ft6A LOC, 1510.60 ( UPSTREAM 
FALLING WEIGHT DATA •• 

) TIME' tl.30 TEMP, es F~ 

FORCE rLSS'" Iti87: 
SENSO~ POSITIONS tIN' 0 q IZ 48 SHlD 
O~'~ECTJONS (MIb~' . !.~5 .:§i.~5.'1 0;00 0.~0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF!T. '168 LOC. !~iO.64 (DOWNSTR!AM ) TtM!, it.32 TEMP, 80 F~ 
FALLING WEIGHT DATA •• 

FORCE tlBSF', 11161: 
SFNSOR POSITION~ tIN) 
.O!'~E~r!ONS (MI~~~ . .. --..........•.........................•..•.. _---.... -.---... 

TF.ST. Ft7A LOC, t~iQ.88 tC!NTER !nG" TIM!I ltl30 TEMP, 81 F. 
FALlI~G W!IGMT DA'A •• 

FORCE (LBS", 11a30: 
S!NSOA poSITION~ (IN) 
.O~F~!~TiONS (Ml~s~ _ 

o q tz 48 SMlD 
,;?0 ,:}j.y~;~a ~;e3 4.~1 .. ---.---~ ... -.... --....... --..•............ -.--............. . 

T~STI ,,8A LOC, 1~t5.24 t UPSTR~AM , TIME' tt.37 T[MP. 80 F. 
'ALLING WEIGMT OAT ••• 

FORCE tlBS", 114~': _ 
SENSOR POSITIONS fIN) e ~ 12 08 SHlC 
D~F~ErTlONS (MIL~,. .~~4 .:i'~~~55 _~;~0 0.,0 ..... -.............................•.•.....................•.. 
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- ~ y _ ~ T ~ ~ v ••• • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST, FtaB LOC. t~t5+10 fOOWNS'.~A~ , TIM!, tt.]. T!MP, se ,~ 
FALLING wrIGHT DA', •• 

,nRCE flBS"I 11;5': 
SF.NSO~ POSITIONS fIN) 
_D~'~!~TlQNa (MI~~~ _ . 

o • 
• ~!6 -.;'l 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. Fi" LOCi t~15+S0 rC!NT!A !oG" TIM!I ltiOZ TEMP. SI ,~ 
FAlLl~G WEIGHT OATl •• 

• FOReE fLBS", ltJt8. 
S!NSOA POSITIONS tIN, 
_O~F~!~TtQNS (MI~~~ , . 

e _ lZ 08 SHlD 
'.$1 ':'9 .e:,el:]~ 4 •• 5 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, F~9' LOCI t~tS+so (UPSTREAM 'TIM!, 11.0S TEMP, 80 ,~ 
FALLING WEIGHT DATA •• 

e , 
'~~J.':'~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TF-ST, F29B LOCi t~t5+a4 fOOW~ST.'.M , TYM!. 1110' TEMP. S9 '. 
FALlt~G W!IG~T OAT' •• 

'ORe~ flBS", It680: 
S'~SOR POSITIONS tIN' 0 , 12 
D,.FLErT!ONS rMIL~' 5~61 ,:,~ ,0:'0 

************************************.***** 
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QE~L!eTIQN O!T~.SVMM~RV 
••••••••••••••••••••••••• 

JRCP S~CTtON IH 18 ~'STBOUNO STATtON .510+&0 TO 1511+30 

.**.***.*~***.**** •••••••••• * ••••• **.*~* ••• * •••••• * •• ** •••• ****. 
orST. I! eONT. 2,i DATE. tq AU~ ~e ~!QWW1V' IHt0 EASTeOUND 
S'CT, ~ JOB, CFTR' eOUNTV. AU$TIN 
•• *.****.***.***.*********.******* •••••• * •• * ••••• *.* •• **.******* 

•• ** ••••••• * ••• ** •••• ***** •••• * •• * •••• ~*.* •••• ****.* •• *.******** 
T,ST SECTtON. Jt TfST DATE' 21 MAV 8~ ~lV'~rNT TVPE. JRCP 

. ~ • . _.L~V~R$' 3, TWft~~E,S!e. l"~pte ',!l0 ....... ~ ..................................................... . 
TEST. FilA LOC. t~14+84 t,.FROM !oG,' TI~~I 1e,05 TEMP. " F~ 
FALLING w~IGHT DATA •• 

B t~ 24 36 48 q. 
0:08 . };,! .. 3~~3 J:02. 2,~8 t,~ • .. -.. --..............•.•••.......•........... -............... . 

TEST' Fit~ LOC. t~14+80 t.-FROM f~G" TIME' le.se TEMPI 11 F~ 
FALLING WEIGHT OAT, •• 

FORCE fLAS", 8~~0: 
SENSOR POSITIONS ftN) 
.D~F~ECTtONS tMI~~! . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'STI Ftte LOC. t~14+80 to.FROM EnG" TtMEI te,53 TEMPI " ,. 
FALLING WEIGHT OAT, •• 

FORCE tLASF). ~?a5: 
SENSOR ~OSI'rONS tIN) 
.D!F~E~TtONS (Ml~~l . 

e t~ ~4 J6 48 q6 
?:t2 ... i:~1 .. t:" t: O? ',IS ,,130 ....... ~ ....••.........•...•.•.......••.••••.................. 

TEST. Ft2A LOCI '~t5+54 f6.'~OM !oG,) TtMEI te.56 TEMP, " F. 
FALLING WEIGHT DATA •• 

FnRCE (L~S')I ~~ol: 
S~N80R POSITtONS tIN) 
O~'~er.TJON8 CMtL~? , 

i~ 
t ""-0 ,1'", 

20 36 08 q. 
.. t~~0 t;38 1,18 0,00 ---... -......... --......•.......................•... --....... . 

TF.STI F'~8 LOC, t515+50 fo.FROM ~~G" TIM!. 1015~ TEMP. " F~ 
FALLING WF.IGMT OATA •• 

FOReE flBS". e,o~: 
S~NSOR POSITIONS tIN) e ,t~ IQ 1. 08 ., 
.O~Fb!~TION8 tMIL§~ . 2.:!Z ~,~~ .Z.13 1;'1 1,~J ~,0e 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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'" ... - - .. "~"~"" .. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI Ft2r LOti t~t5+~4 t~_'RO~ !~G" TIM!I ttim2 TE~PI ~B F. 
'ALLI~G WFIGHT DATA •• 

FORCE tLBS", t!~l~: 
SENROR ~OSITIONS tIN) 0 1! 20 3& 48 ~& 

D~F~~~TrONS (~I~~'. J~~4. ';'~w3:'l _~;83 2.40.~8 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI FilA LOCI t~t~+14 t&.'RO~ ~~G" TI~!I 11105 T[~PI 80 F. 
'ALLI~G ~EIGHT DATA •• 

- . 
FOReE tLBS", ltb04. 
SF.N~OR POSITIONS tIN) 
.O~'~EtTrONS (MI~~l 

t~ 20 
!;~i .. ]~.~ 

••••••• ~ ••••••••••• ! •••••••••••••••••••••••••••••••••••••••••• 
TF.STI Fi3A LOCI t~'&+lG t~-'ROM !~G,' TIM!I 11.0' T!MPi 80 ,; 
FALLING WfIGMT DATA •• 

• 
FO~CE (LBSF). 8'&~. 
S!~SOR POSITInN~ tIN) 
.O~F~E~TtONS (~I~~~ , 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST_ File LOCI t~i~+lG t&-FROM ~nG" TIM!I tllm~ TEMPI 80 F~ 
FALLING WFIGMT OAT, •• 

Fn~eE tLBS"_ &~13: _. 
SEN~OR ~OSITIONS tIN) 0 t~ 2G ]' 48 ., 
.D~'~E~TIONS (~I~~~ ~~!2 i;§,_.t:~§ .1;~'. 1~32 ~.00 ... -.. -~-... -... -.. ~ ................ -...........•... -........ . 

T~STI FtUA LOCI 1~t~+'4 t&.,ROM !~G" TIM!I ltll1 TEMPI 80 '. 
FALLING W!IG~T DATA •• 

FORCE tLaS"1 &Gt~: 
S!NSOR POSITIONS tIN) 0 
_O~F~E,rtONS tMI~,~ _. 1~'8 

••••••• ! •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TESTI F14~ LOti 1~t~.'U t~.'RO~ ~DG" TIM!I ltll] TEMPI 80 F. 
FALLING W!IG~T DAT& •• 

FORCE tLB~F). '3.': 
S!N80~ POSITION~ tIN' 

.D~'L.E~r~ONS (~I~~' , 
o t~ 24 3~ 08 .& 

~.~~,;~! .1~~~ ~:~3 1.~0 ~.~0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF.5TI Ftue LOCI t~t~.'u t&.~~OM ~~Gw' TrM~1 lilt! TEMPI 80 ,~ 
FALLI~G ~~IG~T DATA •• 

• 
'o~eE tLBSF'. 11&41. 
S~NSO~ POSITInN~ tI~) 
_O~'~E~TJONS (MIL.~~ _ 

l~ ~o 3~ 08 .& 
J:!~_.3~~' ~:-l_ 2.$0 t. 02 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

, 
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.. "" ..,. ... .., ... _ .. . v ...... 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. Fi5& ~OCt '~lT+34 ta.,ROM !oG" TIM!. 11.18 TEMP. 8e ,~ 
F'~LING W!IGMT OAT •• ~ 

, ,; 

FORCE flBS". 11'15. 
S!NSOR ~OSITION8 fIN) 9 .l~ .24 3~ 08 'a 
.O~'~£CTtONS f~I~~! _ . ~~~2. ~s!l .3.~5 ,3;J5, 2~'5 .• ,a 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' Ft~e LOC. t~t1+34 f~"RO~ !~G" Tt~!' 11.23 TEMP, se ,~ 
FALLING W!IGMT OlT, •• 

FORCE flSS", "S2: 
S~NSOR POSITIONS tIN' 9 t~ 20 3a 08 ,~ 

_O~'~!~TJONS fMI~3! ~.t0 _~;.e .• 2;ge .2;\, 1.71 '.~0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'-ST, Fisc LOCi t~I'+30 fa.,ROM EOG" TIM!, 11121 T£MPi 80 F~ 
FA~LING W!IGHT OlTA •• 

'ORr.E f~!S". aie2: 
SENSOR POSITIONS tIN' 
.OfF~EtTJONS (MIL~' _ . 

9 12 24 3a 4S Oa 
,~~s I;', .t.~5 t~4a 1.~e 9.80 ..............••.....••..............•. ~ .•..........•..•.....• 

T!ST, F~l' ~OC. 1~ta+'4 t~'FROM !oG,' TI~!I 11.51 T!MPI S9 ,~ 
"lLING W!IGHT OAT, •• 

FORC! (lBS"1 11~]1~ 
SENSOR POSITIONS tIN' e t~ 24 3a 48 .a 
O~'~ECTIONS (~I~O). !~"_ J:or .1:3' .~:" 2~.e S.,9 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST' F218 LOC. '~1&+'4 fa.,ROM !~G" TIM!. 11151 TEMP, ee ,~ 
F'~LING WEIGHT OATA •• 

FORCE (leS'" A~Ol: 
S~NSOQ POSITIONS fI~' 20 1a oS 'a 
_D!'~E~TJPNS f~I~~' 2.2a ~:el. 1.12 ~."e ., .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI FIle ~oc, 1~1~+14 fa.,RoM !oG" TIM!. t2ie2 T!MP. 82 F~ 
'A~LING W!IGHT OAT, •• 

FnReE (LBS", '2Z~: 
S!NSOQ POSITIO~8 tt~, " I~ Z4 

. D'-FlECTIONS (MIL~' 1~'a ;:", t.51 
••••••••••••••••••••••• *.*.* •• *** ••• *.** ••• 
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O!'L!CTION 0'''' SIIM'MArI'f 
• . - *. • • • - -
••••••••••••••••••••••••• 

OV!RLAV~D eRCP I~ 'e WESTBOUND ]:5 yNrH SUR'ACE 
. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

OTIT. 1~ eONT. 5J5 DAT!I t, AUG Aa ~tGNW''f1 IHtl WEITBOUNO 
S~CT' , ~ JOB I C'T'tI t ]12 COUNTY I COLORAf)r) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

, . •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'ST SECTION. Ot TEST f)ATE. 22 M,V 80 PAVEMENT T'fP!1 OVLV CRCp 

.~~'f!R$I.4 THtC~~!~5!SI ]~50. 8,aa •• ,a 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'ST. ,t, LOCI "a. a (].,ROM E~G" Tr M!. t410S TEMPI ~t ,. 
FALLING WEIGHT DATA •• 

ft 

FORCE (LBS". tt&]o. 
5!NSO~ POIITrONS (IN) 
_D~~~E~TJONS (MIL~~ . 

a .12 24 ]' 48 
'.~, ,'t'~ .].~, ,;'5. 2,t' 

••••••• ! •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T!S~I FtR LOCI ,'0. e (].,ROM ~~G" TIM!I t410' TEMPI 8t ,~ 
'ALLING WEIGHT DAT, •• 

'ORCE (LBS'" '405: 
SENIOR POSITIONS (IN' 
D~'~ECTJONS (MI~~) . . 

o t, 24 ]' 48 06 
~~5' e:,~ ~2~" ':'1 t.~, 0.00 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. 'ZA LOC. ",. e (].,ROM '~G" TtM~. t4112 TEMPi 8t ,~ 
'ALLING WEIGHT DAT' •• 

'OReE (LBS", '4tl: 
S!NSO~ POSITIONS fIN) 0 ,p 24 ]' 48 '6 
_D~'~!~TtONS (MIL~'. ,~" !;!! .t.,] t:4' t.~t !.00 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI F2B LOCI ", •• f].'ROM !nS" TIM!I t4lt' TEMPI 8t '. 
"LLYNG WEIGHT OAT' •• 

FORCE (LBS", tt108: 
SENSOR POSITIONS fIN' 
.O~'~E~TtONS (MI~~~ _ . 

12 24 3, 
J:'i-.].~' .2~52 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST! ", LOCI ,'S+ 0 t].'ROM !~G" TIM!t t4.20 TEMPI 8t ,~ 
FALLING WEIGHT OATA •• 

FORCE fLBSF'. 'a~2: 
S!NSOR POSITIONS (IN' 0 " ~4 3& os 'b 
D~F~E~TJONS (~IL~~. ~.~8 ,;~!,.2.1' 2:20 t,11 ~.0e 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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.. '" ...... 1If • ~ . <f' 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' FJe LOC, Q68. 9 CJ"-OM '~G" TtM~. 14.24 TEMP. 81 ,~ 
'ALLING WEIGHT DATA •• 

'ORC! tLes". lt~7q: 
S~NSO~ POS!TION8 tIN' 
OEFLECTIONS (MIL8' ... ., - - .. " .. .. "" -

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, 'OA LOC. Q6'. 0 t3-FROM F.nG,' TIM!. 14,2Q TEMP, 81 ,~ 
'ALLING WEIGHT OAT' •• 

'ORCE fLeS". 11509: 
~ t p 24 36 48 q6 

,;~q .J:Of.3~" 2~8, 2,20 .,83 
SENSO_ POSITtnNs CIN' 
.D~'~Et!JONS eMIL~) . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, FOe LOC. q6'+ 9 C3.'ROM ~nG" TIM!. 14,36 TEMP, 81 ,~ 
FALLING WEIGHT OAT, •• 

FORCE tLBS". 0~46: 
SENSOR POSITIONS tIN' 
O"LfCTIONS tMILS' 

.. • .. D • ... ..,. 

24 36 48 q6 
.2.!e ':13 1,~5 e,00 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. '5A LOC, q61+ 0 t]-FROM ~~G,' TIM!I 14'O~ TEMP, 81 F~ 
'ALLING WEtGMT OATA •• 

FORCE (L8SF', 6iS1: 
SENSOR POSITIONS tIN' 9.t? 24 J6 48 0& 
.O"~E~!IONS (MI~~~. ,.~e ~,~! .1.'3 t:38 .q8 9,e0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, F6A LOC, 066. ~ (}'FROM ~nG,' TIMEt 14t04 TEMP, 81 '. 
'ALLtNG WEtGHT nATa •• 

FORCE (LBS", 6,53: 
S'NSO~ POSITIONS tIN' 
.D!'~ECTJONS (MI~~~ _ 

24 }6 48 Q6 
.t:~q':36 l,te ~.e9 ....... _ .......................•.............................. 

T!ST, '68 LOC. Q66+ 0 C}.'ROM EnG" TIM!. 14,48 TEMP, 81 ,. 
FaLLING WEIGHT DATa •• 

'ORCE eL8S". 1t6fe: 
S~N~O~ ~OSITIONS (IN, 
DEFLECTIONS CMIL~' ... "" .... , -..... ,.. 

- . 

o l' za 36 •. ~"_ ~:!~ .. }~'6 .':8~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' "A LOCI Q65+ ~ (}.FROM ~~G,' TIM!. 14.53 TEMP, 81 ,; 
FALLING w!IGHT DAT ••• 

FORCE (LAS". lta8S: 
SENSOR POSITIONS elN' 
_O~'~~~TtONS eMt~~l _ .. 

2" 
3.150 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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" ... .. . .... .. -,. w ....... ~ ..................................................... . 
T!ST. "B LOCI '6!+! '3.'~OM ~"G" TIM!. 14.!8 TEMPI 81 F. 
~ILLtNG wrIGHT DATI •• 

,nReE (lBS", 'Z'O: 
srNSO~ POSITIONS (!N) ~ i! 24 
O~Fl!eTtoNS (MILS' ~~'6 t:" 12.~1 

*****************************.************ 
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~E~L!C~tON DATA SIJ~~ARY .. ---...................... . 
OV~RlAY!D eRCP EASTAOUND I~ 10 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IHSTI 
SF-CTI 

13 eONTI 
-- JOBI 

5'5 OAT!I lq AUG ~0 
CFTR I 1 Jill:! 

~tGHWAYI 

COUNTY' 
II-IUI EAST~OUND 
COLORADO •••••••••••••••••••• * ••••••••••••••• *.~ ••.•.•..•••••.••••.••.••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST SEeTtoNI 02 T!ST OATEI ~~ MAY 80 'AVF.M!NT TY'EI OVlY eRC, 

•. _. .~~Y~RSI.~. TI-IJ~~~!,S!SI Z:50 e.~0 •• ~0 ............................................... -............. . 
T!STI Fe, LOCI Q6S+ 0 t3.FRO~ E~G" TIM!I t5100 TEMPI ~Z F. 
'AllING W!IGMT ~ATA •• 

FnReE tL8S"1 114'6: 
S!NSO~ ~OSITIONS (IN' 
.O~FL!~TtONS (MI~~' . .. 

l4 36 ~8 q6 
O~~23:8Z 3.,S 1.~0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST, F~8 Loel Q6S+ 0 t3.FROM !~G" TIM!, 151as T!MP, ez F. 
FALLING W!IG~T DATA •• 

FOReE fleS"1 '431: 
S!N80R 'OSITtONS tIN' 
D!Fl!CTtONS (MILS' . .. ~ ..., . --

o 12 ~4 ]6 ~8 

~~~6 ~;t~ .Z~~0 ~:ZO 1~~3 ~,00 ................ -.......•............•••...................•.. 
T~!TI 'QA LOCI Q66+ A tJ-FROM !~G.' TIM!I 1~151 TE~PI ez F. 
FALLING w~tGMT DATA •• 

F~Re~ tlBS"1 1~'0: 
S~N~O~ P08ITt~N8 tIN) 

. O~'~E~TlO~S (~I~~~ . 
2U 

.Z.!8 ............ -.............................. -.-........ -.--_ .. . 
TESTI FQ! LOCI q66+ 0 t3-'RO~ ~nG" TIMEI 15155 TEMP, 8~ F. 
FALLING WEIG~T OATA •• 

FORCE (lBS". 1'42Z: 
S'N80~ POSITION~ ttN' 
n~FL~eTt~NS t~IlS' - . .... . ....... 

~u 36 48 Q6 

.. 3.!1 _3~35 2.'6 1.30 ....... ~ .....................•.. -.....•....................... 
T~STI F10A LOCI Q61+ 0 f3.FROM ~~GF' TIM!I t~15A TEMP, 8Z ,. 
FALLING WEIGHT OATA •• 

FORe! tlBS"1 11065: 
S~NSO~ POSITrONS (IN) 
O!FlEeTIONs (MILS' .... - ,. - - .; ... .. 

24 36 4S -6 
.4:!~ 3~4~ Z,At 1,10 __ .. w_. __ ...........•.....................•................... 



no 

~ . ~ -.. ~ ..... -. __ .................................................... . 
T~ST. FilA LOC. '&8+ 0 t3.'~OM ~~G,' T%M£. 1&.01 TEMP. 84 ,~ 
FALLING WEIGMT DATA •• 

• FnRCE (LBS". 11]!6. 
SEN80R POSITIONS tIN) 0 lZ 24 3& 48 q6 
D~'~E~TIONS (MI~~' !." .!:~~ .l.~q 1~Q8 2.~q 1.,0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. FizA LOC. Q&q+ 0 f3.'~OM ~DG,) TIM!. 1&.04 TEMP. 84 ,~ 
FALLING WEIGHT DATA •• 

FORCE (L8S". 11]68: 
SEN80R P081TIONS tIN) 
OfFLECTtONS (MILS) 

~ .... .", M ~ "... • 

.. 
t2 • 

~!!! 
'a 3& 48 

'II. •. ".21 ~.L • ~. ~1 ~ ~.?~ .... -.-~ ...............•.....................•................ 
T!ST. "2A LOC. ~6~. 0 (3.'~OM ~~G,) TIM!I 16.01 T!MP. 84 F. 
FALLING WEtGMT DATA •• 

Fn~eE (LRS,). 'teq: 
SENSOR POSITIONS fIN) 0 tz Za 1& a8 q6 
_D~'L~~TJONS (MIL~' '~t5 ';'1 .].~] 2~52 1.,1 0.00 ...... --..................................................... . 

TEST. Fize LOC. q69+ 0 f3.,ROM '~G" TIM!. 16.0q TEMP. 8a ,~ 
FALLING WEIG~T OATA •• 

Fn~CE fLBS". '286: 
S~NSO~ POSITIONS tIN, 
_D~F~E~TJONS (MIL~' . 

-.---.-~ ............................ -........................ . 
T~ST. F,l' LOC. Q'S+ ~ tJ.'~~M !~G,' TYM!. 1&.IZ T!MP. 84 '. 
"LLING W~IG~T ~ATA •• 

FnRCE CLBSF'. '23~: 
SENSOR POSITIONS tIN' 0 tz 2a lb a8 ,& 
D~F~E~TIONS tMI~~' ~.ta ~;~~ .~:,~ Z:IQ. 1.11 ~,~0 ----......................................................... . 

TEST. 'tl~ LOC. ~,e+ ~ tJ.'~O~ ~oG" TIM~. 1&.14 T!M~. 8a ,~ 
FALLING WEIGHT OATA •• 

Fn~e~ (LBSF'. ~tI0: 
S~NSOR ~OSITIONS tIN) 0 !~ Z4 3& 48 qb 
DEFLE~TtONS (MILS) ~~51 l:~i 3.~S 2:'~_ Z.~Z e,AS - . ~ . . "' , ~ . ~ -

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. Ftle LOC. ~'S. ~ (3.'~OM "oG~~ TIM!. 1&.11 T~MP. 84 ,~ 
FALLING WEIG~T DAT, •• 

FnRCE (LB~F'I lt~&': 
S~NSO~ ~OSITIONS tIN) 
O~FLEeTIONs (MILS' - ~ .., .- "- ... 

e t, ~4 3b a8 
&,52 ':l' wJ:~q 3:0& 2.'1 ..... --.......... -........................................... . 

, 
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.... '" .. • ...... ~ 'If ... ., 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' Ft4A LOCI ~71. I f].FROM ~DG,' TIM!, 'D.29 TEMP, 84 F~ 
FALLING WEIGHT OAT, •• 

FORCE (lBSF'. It12.: 
S~NSOR POSITIONS fIN) e 1~ 24 3. 48 ~D 
DrF~!~TJON8 (MI~~~ !~~8 ,;~! .~~~2 ~~a] ].12 ,.~0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, Ftll! LOC. ~11+ 0 1].FROM EnG" TIM!, t •• 2] TEMP, 84 F~ 
FALLING WEIGHT OAT ••• 

FORCE flBS", Qi~2: 
S~NSD~ POSITIONS tIN' 
"O~F~E~TJONS (MIl~! . 

e H' 24 
'~J1. ~:,; ..,4.~! 

]. 48 
':43. 2." 

••••••• !-••••••••• -~ •••••••••••••••••••••• - ••••••••••••••••••• 
T~STI Ftae LOC. ~11. 8 fJ.'ROM r~G,' TtM!t 1 •• 2' TEMP. 84 '. 
FALLING WEIGHT OAT •• ~ 

FORCE fleSF" 12]9: . 
B l' 24 ]. 48 ~ • 

!.~t ~;i' v2~!t~~'0 2.~1 ~.00 
S!N~OR POB!T!ON~ fIN) 

. D~'~E~TtONS (MIL~~ . ..... _--_ .....••.......•..•................................•.. 
TFST. F15A LOC. ~'2. ~ tl.'RO~ !~G,' TtM!t 1].28 TEMPt 80 F. 
FALLING WEIGHT DATA •• 

• FORCE fleBF), 1121 •• 
S!NSOR POSITIONS tIN) 0 .t~ 24 
O!'LE~TIONS tMILS' t2~" ~,20 .4~'5 

**********************************.*.***** 
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• 
TTY TEST SfCTtON 

**************************************~*.*********************** 
OTST. CONTI DAT!' lq AUG ~0 ~tG~WAVI 
S~CT t Joe" ' CFT~' . , ef')uNTV, 
********************.*****************.************************* 

********************************.***.*~** •• **** •• ******* •• ****.* 
TFST SECTtONI A18 ;FST OATE. 23 ~,y _~ PAVF.MENT TY~E' AS~~'~T 

.l~Y~~$1 4~ !~Je~~f~S!~, ,t:~0 A,~0 ~,00 ..... --_ ....•......................•.••....•.................. 
T'-ST. F~A LOC. ~0+ 0 f&.F~OM '~G~' TYMEI 11.20 TEMPI 83 ,~ 
FALLING w'tG~T DATA •• 

Ff')~CE tLBS", 
SF.N~ ~OS (I N, 
1')"1. !~HUD .--.-.--.. --.-~ .....•....... -.--.. -.-... -.. -.. -.. -.. ---.----_. 

TFSTI F~~ LOCr ~0+ 0 f&.'~OM '~G~' TyME' 11123 T~MPI 83 F~ 
FA~LING w~tG~T DATA •• 

• 
Fn~eE (l8SF). A2~0. 
S'N~ POS (IN) ~ q 

D~F~ !MtLS' .&:~~ .5:5t 
48 

2:5& 
&4 • 

1.3~ ._--..... -.--............. -..•...•.•..••.....•.•.......... -_ .. 
TFST, F~C LOCI 20+ 0 (&.F~nM FI')G,' TIMEt 17.2& TEMP, 83 F. 
FALLING WEIGHT ~ATA •• 

• 
Fn~eE tL9SF'. ~q~&. 
SENS PO~ ttN, ~ q 12 ,8 ,0 48 &4 q& 
~FFL (MILS' 4:,8 3: q A ,3:1~, ;:~q l:&e 1:,1 t:tA :11 

•• * •••• *.**.*.******.*****.***.*.***.* •• ** ••••••• * •• ******** •• *. 
T'ST ~Er.Tt~N. At~ T£ST OATEI 23 MAy A~ PAV!MENT TYPEI ASP~AlT 

.~~V!~8'.4 TMJt~~£~S!$1 t:0~ 12,00 a.0A ........ --_ ..•.........•.. -...... -......•.........•.....•...•• 
TF.ST. '1A ~OCI ~0+ 0 (6.'R~M F~G~' TIM!, 11.32 TEMP, 81 F. 
FALLING WfIGHT nATA •• 

.t2 18 JA 48 &4 q& 
q.l1 6:~5 ,4:AQ 2:,2 1:81 t:30 - ., ....... ." 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF.ST, '19 lOCI l0+ 0 f&.FROM ~nG" TIM!I t1i35 TEMPI 83 F~ 
FALLING W~IGHT DATA •• 

" Fn~eE (lBSF', YQ&4. 
8FNS ~O~ tIN) 0 Q 
D~Ft !MILS) t5:~i ~:&~ 

II ;8 30 
&:5Q IJ:LJq _~:A0 .. - .... ~ '" 

••• _w ••• ____ •• _ ••••••••••••••••••••••••••••••••••••••• • _.-~ ••• 

, 
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~ • * ~ - - •• ~ 

-------~--.. -.. -.---.--.--... ----.-.-... -.-.--........ -.-.... . 
TESTI "e LnCI 20. PI t&.F~OM '-~G~' TYMFI t7138 TEMPI 83 F. 
FALLING WEIGHT D'T~ --

'~RC£ tLBS"1 ~A38: 
S'N~ PO~ tIN) ~ q 1~ 18 ~~ 48 
O'-F~ (MILS' 12:'~ &:le 4:7! ,:,1 2~~5 1:34 

• '. I 

**************************************.************************* 
TFST SEeTTONI A02 TEST DATEI 23 MAV _0 PAVEMfNT TYPEI ASP~ALT 

LAV~~SI 4 T~le~NF~S!SI t:~0 12~00 4.~0 
. _.. ~ . , . . .. .,...,......, ... . ..... -------•.......• -......... -......•...... --_ .. -----.---_.-

T!STI FOA LOCI 20+ 0 (&.FROM F-~GF' TtMfl 11140 TEMPI 83 F~ 
FALLING WFIGHT DATA --

FnRl':F (leSF'1 
SFNq pos tI N) 
,"~Fl. !MILS) 

,0 4e 
0:13 3:1 Q 

----.. _---....... -..•................•..... -....... _---...... . 
T~STI FOB L~CI 20+ P t&.FROM '-~G~' TIM!I 11143 TEMPI ~3 F. 
FALLI~r, WFIGHT OATA .-

F~Rr.E tlBSF'1 R~03: 
2 -8 0 08 &4 .1 .1 ,1 

1.50 ,.~t 2.A] 2:24 1:50 ... _ 'T. "II' 

SFN~ POS tIN) PI q 
_O~F~ !MILS)l:,9 .3;&? 

--.-.-----... -... ---.. -.. --.-... -.-.-.. ~ .... -.-... -.--.. -.-.. -
TF.STI FOe LOCI 20+ ~ (&-FRO~ FnG~' TtM~1 1114& TEMPI 83 F~ 
FALLI~G WFIGHT nATA -~ 

• 
F~ReE tlBS"1 &~54. 
S~N~ PO~ tIN) ~ q .1~ is 3~ . 48 &4 q& 
D~FL rMIL!) 2:~~ 2:52 2.44 ,?:~. 1:q7 1:51 1~0& :'1 

**************************************.************************* 
TF~T ~ECTtONI A03 TF.ST DATEI 23 MAV ~0 PAvF.M~NT TYPEI ASPHALT 

.~~V~R~I.4. Tl-4r~~~E~S!~1 t:~0_ 0~~0 1~.00 
------------------.--_ .. -._-----.-.-.-._.-.-.---_._.---.-.--.-
TFSTI F~' LOCI 20. ~ t&.FROM '~G~' TIM'I 1114q TEMPI Al F. 
FAlLI~G WFIG~T OAT •• -

FnRe~ (lBSF'1 lt~30: 
SF~~ PO~ tI~) 0 q . .. 
D~F~ !MILS' 11.~' !4.4~ .. -----_ ... -... _--........ _-----... -.-..... ---...••... -.-.. -.-

T~STI F~B Loel 20. 0 (&.FRn~ F.nGF' TIMEI 1'IS2 TEMPI 83 F~ 
FALLING w~IG~T DATA --

FORr.E (L8SF'1 ~PlAS: 
S~~~ PO~ tIN) 0 q 
0fF~ !MtLS) t2:~~ ,q:Q6 

12 1e 
q:0& ,:,,0 .......... ".- . ----------....... -.. -... -...............•.. -.. -_ ........•.. --. 
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•••• w ___ • ___ •••••••••••••••••••••••••••••••••••••••• --•• _ ••••• 

T"Sr. F~C LOCI 20. 0 (a-FROM FnG" TtM~1 11155 TEMPI 8J F~ 
FALLING wF.IG~T ~ATA •• 

• Fn~CE (LBSF'I ~~to. 
SP.N~ DO~ tIN' 0 ~ t~ .8 ]0 48 &4 ,& 
OFFL rMtLS) 8:;1 1:01 ':4& ,~:.! 3:31 1:~1 1:0& :1~ 

**************************************************************** 
T'ST SEeTTONI All TEST DATEI 23 NAy ~e PAV~M!NT TYPEI ASPHALT 

.• _ .CeY~R'1 4_ THJC~~E~SE$' 1:0m 4~~0 1~.A0 .... --........ -... -~ .. -... --.... ---.-..... -.-.-.-....... -..•.. 
TFSTI FhA LOCI 20. 0 to-FROM ~~G" TIMEI 11158 TEMF, ~3 F. 
FiLLING WEIGHT DATi •• 

F~ReE fLASF', 1'A12: 
SEN~ DOS tIN' 0 , 12 1e 

• ~ - ~ • • 1 .D~FL, tMILS) Z5,lJ 11.2 •. 8.35 •• 5.& 
••• _w •••••••••••• _.------•• - ••••••••••••••••••• - •••••• _._._. __ 

TFST, FeB LOC. ~0. e to.F~OM F~G" TYMEI 1810t TEMPI 84 F. 
FILlI~G WEIG~T ~ATA •• 

12 18 30 48 04 
.5:~!~~'~i8 !:~~_ 1:54 ,:00 ...... _-_ .. -•.......•............ -......•....•.•...... _.-.. _.-

TFST. FeC LOCI ~0. 0 t~_'~CM ~nG~' T!M~' le:04 TEMPI 84 ,~ 
FALLI~G W~IGHT OATi .~ 

, t~ 18 ]0 48 04 9~ 
5:80 4:2~ ~:~8 t:e~ 1:14 :1~ ~5~ 

, • t , 

**************************************************************** 
T'ST ~~r.TTONI 102 T~!T DATEI ~4 ~AY.~ PAV!MENT TVPEt ASPHALT 

_ . • ~!YFRSI.4. THI~!~E,SEett;e0_12 •• 0 9.~0 -_ ..... _ ... --...... -_ .. -... -_ .. -.•........•..•.•....... ~.-... . 
TF.STI F1. LOCt 20. ~ t~.'ROM ~nG~' Tr~EI 8,00 TE~P, 15 '. 
FALltNG WEIGHT DATA •• 

**************************************************************** 
T~S' RECT!ONI A03 TEST OATEI ~G ~AV.0 PAV~MENT TYPE. ASPHALT 

_ . _ . . ~~!V~RSI.4 THJ~~~~~S!$' 1~00 4.~0 1!.~0 ...................... ~ ........•...•.....•...•.... -..... -..... 
T~ST, F~A LOC. 20. ~ to-FRnM ~nG,' TtMf' 8105 TEMPI 15 F~ 
FALLING WF-IG~T nATA •• 

'~~eE (LBSF). 1t441: 
SFN~ DO~ tIN) e ~ 

O"F~ !MtLS) 1&:~' t4;1~ •..... -.-- .•................... -.........•.................. --
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*.***.****************************.***~************************* 
TEST DATE. ~4 ~AV ~e PAVEMENT TV~E' ASPHALT 
~~Y~R"_4. TH~C~~EeS[el 1:~0 4.~0 ll.AB ....... _-............................••..........•............ 

TFST, F~A LOCI 20+ ~ t&.FROM ~~G" TIM!. 8110 TEM~I 15 F. 
FALLING WF.IGMT ~AT' •• 

FnRCE (LASF), ltia4: 
SEN! pos tIN) 0 q 12 18 30 48 &4 q& 
DEFL ~MrLS) 23:,j to:J~ 8:14 .~:~1 J:tq 2:11 1:50 l:l~ 

**************************************************.************* 
T'ST ~EeTTONI A10 TEST DATEr 24 MAV.0 PAVEMENT TVPEI ASPHALT 

__ . • ,l~V!R$'_4. TH!~~~E~S!' •. 1:0~.12.00 ~.A0 •........•.............. -.-_ ......................... -....... . 
TESTI 'f0A LOC. ie+ 0 t&.'RO~ ~DG,) TIMEI 8115 TEM~I 15 F. 
FALLING WEIGHT DATi •• 

FnpcF. tLBSF)1 1taii: 
SFNS ~OS (IN) 0 q 
orFL (MtLS) 21:~3 11:02 

.1~ 18 30 48 &0 q& 
8.8& &:~6 J:~8 2:04 1:81 1:38 

• I 

***************.**********************.************************* 
TEST ~EeTTON. A18 TEST DATEI 24 MAV A0 PAVEMENT TVPEI A8~HALT 

. L!Y~Rel 4. THlt~~E!S!el J:00 8.~0 e.0B ....... ~ .. -------...... -•.•..•.......•. -....... --... -.-......• 
T'STI F11A LOCI 20+ 0 to.'RO~ ~~G,) TYMEI 8,Z0 TEMPI 15 F. 
FALLI~G WEIGHT ~AT' •• 

Fo~e£ (LBSF), 1,&~q: 
SFNS P09 (IN) ~ q 1~ 18 JA 08 &0 q& 
DfFL fMYLS) q:~a 1:5& 1:3~. ~:~q ~:20 3:70 2~20 1:34 

**********************************************.***************** 
TFST SECTtONI A2~ TEST DATEI 24 MAV.9 ~AvfMENT TVP!. ASPHALT 

~!V~R81_4 T~Jt~~~~s~~. 3:~A 4.00 ~.A0 .. -.... ~-...•.•.....•.. ----.-.-•......•. -.••............ -..... 
TF.ST. Ft2' LOCI 20+ ~ (&.F~O~ ~nG~' TIMEt 8125 TEM~I 15 F~ 
FALLING WEIG~T DATA •• 

" '"RCE CLSSF)I 1.,51. 
S~NS ~OS tIN) A q 12 ;~ 30 O~ 64 q6 
OFFL fMYLS) 0:11 5:8~ 5:8'. ~:;~ 4:~6 3:21 Z:ZO 1:0& 

*******.******************************.************************* 
TFST SEeTTONI A19 T~ST DATEr 20 MAv. A PAVFMENT TVPE. ASP~ALT 

LAYERS. 4 T~teKNE~S!Sf 5:00 8.00 ~.0e 
";: • W - ~ • , .. ,. "'....,. 1'.' .. ....... ~.-.. -.. -----.. -..•.•.•.....• -..... -.-.-.... --........ . 

T,.STI Ft3A LOC. 20+ 0 C&.,ROM F~G~' Tt~~1 8130 TEMP, 15 F. 
FALLING WFIGMT DAT ••• 

FnRCE (LBSF). 
SEN! "OS (IN) 
O~F~ !~~LS' 

111AZ: 
o q 

&:5~ _ 5~5~ 
12 1'8 

5:t!A tJ~Q& 
• - "" 'If .. ---.. _-_.--....................................• -..•..•..... 
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••••••• *.* ••••••••••••••••••••• * ••• * •• ~ ••••••••••••••••••••••••• 
T'ST S~CTTON' A21 TEST DATE. 24 M'V.~ ~jV!MENT TV~E' jSPHA~T 

.~~VER9t,4. THJt~~!8S!'1 3~1)i! 12,~0 ~,ot0 .--...... -_ .................................................. . 
T'ST, Fi4' LOC. 20+ A t&.,QOM "nG" TIMEt e.3~ TEMP, 15 F~ 
F'L~ING WEIGHT DATi •• 

'~RCE fL8SF'. 11Q18: 
S!N~ ~OS (IN) 0 Q t! ;8 30 48 &4 Q& 
OF'I,. r~ILS) ":,4. 3:86 3:~H.t" ,:~2 3:23 2:5Z 1:8' t~34 ••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••• 

T,ST SF-eTYONr At1 TEST nATEI 24 MAv.0 ~jVF.MFNT TV~E' AS~M'LT 

, . _ . ~l~V~R~'.4 T~JC~~EaS!$' 3:00 8,~0 ~.~0 .. -.-.. ~-.... -.... -.. -............ -.-.-...... -.. -............• 
TF.ST, F1~A LOC, '0+ 0 f&.FROM ~nG" TIME' 8,40 TEMP, '5 ,~ 
FALLING w~IGHT DATA •• 

F"RCE (LBS", 11 ~35: 
SEN! POS (IN' P , 
D~FL (~tLS' e:e Q 1:0~ 

1~ 18 
&:4& ,~"J •••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••• * 

TFST SEeTTON, A24 TEST ~ATf' lQ M1V.0 ~1VEM!NT TV~!' A8PMA~T 
_ . . ~~!VEQS' ". TM'~~~!~S!~I 3:1)0 8,1)0 ~.00 ....................•.................•.....•....•.... -.-.-... 

TFSTI F1&' LOC, 20+ 0 f&.~~OM ~nG~' TIM!. "ml) TEMPt 17 ,. 
FALLING WEIGHT DAT~ •• 

FnAeF. fLBSF" tt~3Q: 
SFNS POS (IN' ° q .1~ 18 
DPFL tMILS) l2:Ae 1&:7' 14.&t 1i:~2 

.** ••••••••••••••• * ••••• ** ••••• * •••••••••••••••••••••••••••••••• 
T,,8T ~EeTT~NI Alb 'FST DATE, l~ ~AV ~0 PAVFM!NT TYPE, ASPHALT 

. . .. . ,~~V~R~I ~_ TIoIJt,!~E~S~$1 '~09 8.0m ",1)0 .... __ . __ ...............•..•.......•.•..•..................... 
TFST, ",A LOCI ~0. ~ f&.~QOM F.nG" TtM~t q.~4 TEMP, 11 F. 
FALLING W~IGHT OAT, •• 

'nR~E (LBSF), t'A.Z: 
SFN8 PO~ (IN) 0 0 12 i8 3~ ,,8 &0 ,. 
n~FI,. t~TL~) e:AQ .7:11 &:" e:,2 a:,& 3:54 2:Zm t~4& .* ••••••••••••••••••• *.** •• * •••••• * ••• ~ •••••••••••• * •••••••••• *. 

TF5T SECTTON, 421 1'ST DATE, 24 M,v.0 P1VFM!NT TYPEI ASPHALT 
L1VEQS, 4 THIeKNE~S~~t 3:A0 8,00 e,~0 - ~ ,,' ~ " ~ • •• w - . .. -.-.. ~ .............. -... -..... -... -•........................ 

TFSTI FteA LOC, 20+ 0 f •• FROM ~~G" TIMEt Q,e8 TEMP, '7 F. 
F'LLI~G WEIGHT nATA •• 

.1~ 18 30 48 &4 ,& 
~.41 ~:il U:31 ~:3t Z:2u l~se 

~ -, ..,. .,... w ....... __ ...............................••.................... 
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.* •••••••••••••••••••••••••• * ••• * •••• *~* •• ********.****** ••• **** 
T~ST SECTtONI A25 TEST OATEI 24 MAV _0 ~jVEMfNT TYPEI ASPMALT 

. ~ . _ ~L~Y~~$I.~. THle~~E,S!$1 3:~~ 8.~0 e.~a .... -.-~ .. -.-.... --... --.................•.. --...... -......•.. 
TFSTt F1qA LOCI 20. ~ te.'ROM F~G" TIMEI Q'12 TEMP, " F. 
FALLING WFIGHT DATA •• 

• FORCE.(LBSF', ltA~0. 
SEN~ POS (IN) ~ ~ 1~ .8 30 48 e4 qe 
0"( rMfLS) 4:~2 4:02 3:~. ':~2 3:15 2:52 1:81 1:30 

*** •• *.***.*.* •• *.** •• * •••• **.** •••••• ~ •• ***.* ••••• *** •• *******. 
T'ST SEeTtoNI 429 T~ST DATEt 24 MAY.0 PAvEMF.NT TYPE, ASPHALT 

. _ .• .~!V~~SI.4. T~!t~~E~9!$1 .3:00 e.00 ~.00 .................. -~ .... -.-......... -........ -............... . 
TEST. F~0A LOCI 20. 0 te.FROM 'DG~' TIMEt ~Ile TEMP, " F. 
FALLING w~IGHT OATA •• 

,nRCE (LeS", 
SENS pos tIN) 
D~FL 'MILS) 

1~~0e: 
~ • 

4.~0 
•• * •••••••••••••••••••••••••••• * ••••••••••• ** •• * •••••• * ••••• ** •• 
T'ST SECTTON. A09 TEST OATE, 24 MAV.0 PAvEMENT TYPEI ASPHALT 

__ y.. .~!Y~~$'.4_ T~Je~~~'!!$1 ':00. 4.00 ~.00 ....... -................•...••.....•........•.........•....... 
T~ST' '~t4 LOC. ~0. 0 fe.,ROM £nG,' TIM~t Q.2~ TEMPI " F. 
FALLING WEIG~T OATi •• 

'"ReE (lBSFl. lt4~3: 
S£N~ ~OS (IN) ~ Q. 12 18 3~ 48 eO ~6 
D'Fl tMtLS) 1~:e, 8:21 7.t' .,:~1 3:4e 2:17 1: 42 1;02 

•• * •••• **** •• * •••• ********* ••• *.* •• *.*.* ••••• **.* •• * ••• * •• * •• * •• 
T'~T ~ECTfONI A12 TF!T DATE, 24 MAV.0 PAVF.MENT TY-E' ASP~.~T 

_~~VfR~I.4. THIC~~E~SES' ,:00 12.~A 1~.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF51. F~2A LOC. 20. 0 r&.FROM ~nGw' TIM" ~i24 T~MPI 17 F. 
FALLING WFIGHT nATA •• 

FnReE tL8SFl, lt~42: 
S'N~ PO~ tIN) 0 
OFFl fMILS) '0:~3 

12 i8 30 
e:14. ~:,J2:1e 

* •• **** •• ** •• *.* ••••• *.* •••• *.** •••• * •• ** •••••••••• ** •• * ••••••• * 
TFST SEeTTONI Ale TFST DATEr 24 MAV.~ PAvrMENT TYPE' AS.HALT 

,L,Y£RS. 4 THJC~~F~S€$I 5:00.12.00 1~.~0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF.ST. F23A LOC. pe. A te"~OM ~~G~' TIMEI q.ze TEMP, " F~ 
'ALL!NG WEIGHT OATA •• 

FnRr.E tLBSF', 
SFNS ~OS (INl 
OFFl !M!L~) 

• 
I~A,e. 

o 
2:~Y 

12 .A 
1:81 ,:.1 

~ ~ * w • .........•.... -.-...••.•.. -......................•...........• 
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******************** •• ****************************************** 
TrST nATE. 24 MAV ~0 PAY!MENT TVPE. ASPHALT 

.~!V~R8I_4_ THJt!~!~SE~1 ~:00 Q.~0 4.00 ....... ~ ... -.-....... -... -.... -.. --.-••....•.................. 
T~STI ''-4A LOCI 20+ 0 f6.'~OM ~nG~' TIM~. ql12 TEMPI '7 F. 
"LLI~G WEIGHT DATA --

FnRCE flBS". lt6~5: 
SFNS pos tIN) • A • ~ .t~ 18 30 48 64 q6 
DFFl ~MILS) 6.'~ 5.04 a.,~ ,a:,l 1:4l Z:44 1:5' 1:06 

**************************************************************** 
TFST SECTION. A1S TEST DATE. 24 MAV.0 PAYFMENT TVPE, ASPHALT 

__ • _ .L!V!RSI.4. TH!t~~ESS£$1 1;~0 Q.~A 1~.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. ''-56 LOCI 20. 0 f6.FROM "nG" TIMEt ql36 TEMPI '1 F. 
F'LlI~G W~tGHT nATA --

,nRCE flBS". 11461: 
SENA pos fIN) 0 ~ t~ 1~ }0 48 64 q6 
.D~FL (MrLS) 8:~0 6:6t 5:61. 4~Ae 3:,a 2:52 1:54 1:06 

**************************************************************** 
T~ST ~Er.TrONI A14 TEST DATE. 24 ~AV.0 PAY~MENT TVPE. ASPHALT 

_ .~!Vf~~'.4. THJe~~~~S!$1 1;00. t2.~0 ~.00 ..... -.~ ..... -... --.. --....... -... -.-..... -.-................ . 
T~ST' '~6A LOC. 20+ ~ t6.,ROM ~nG" TtM~' ~140 TEMP. " F. 
'ALLING WEI~HT OATi --

FnRCE (les". 11'82: 
S~N~ po~ tIN) ~ 

OFFL tMILS) 3:Q~ 
**************************************.************************* 
TFST ~EeTtoN. A06 T!ST DATE. 2A MAV.0 PiYEMfNT TV'Et ASPHALT 

, . ..•. ~~V~RSI_4. T ... !t~~!~SE~1 1:~QJ_t2.00 ~.0~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'ST. ',-'A lOCI pe. '" fo-FROM ~nG~' TIM~t 'la4 TEMP, 11 '. 
FilL!NG WFIGMT DATi .-

F~ReE (L8SF~1 11,A2: 
SEN8 'OS fIN) ~ ~ l~ 18 30 48 .4 ,. 
nFFL rMtLS) lQ:i, 1J:.8 t2:2~. i~:~~ ':28 4:J1 2:44 1:6' 

********************.******************************************* 
TFST SEeTTO~t A~1 TFST DATEI 24 MAV.~ 'lY~M~NT TVPEI ASPHALT 

, . . ~~V!RSI 4_ T"'J~~~E~S!~. _ ';00 0.00 12.00 ....... ~ .....•......•....... -.-.........••........•..... -..... 
TFST. F~8& LOC. 20+ '" f&.'RnM !~G,) TIM!I ~'48 TEMP, 11 '. 
FALL!NG WFIGHT DATA --

FnReE tLASF'_ 1"52: 
S'N~ 'OS fIN) '" 0 12 ;~ 3~ 48 64 ~6 
DFFl fMTlS) 15:21 q:5~ 8:~4 1:05 ~:1a 0:88 3~2~2:05 .... ,.. . .,.. .. - " ,.. ... "'- ., ................................... -.•...•...•.•.•.... -...... . 
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***.***.*.*.***.***.****************.*~* ••• ********************* 
T'ST SEeTTONI A05 TfST ~ATEI 24 ~AV.0 .AvfMfNT TV'EI AS.HALT 

. •• • . .~!V~~~'_C. TNJ~~~feS!$t 5:00 4.00 ~.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TfST. F~~A LOCI 20. A fe.FROM ~nG,' TtMfl Q,S2 TEM~I " F. 
FALLING WF.IGHT DATA - • 

• 
FO~eE tLBS", 11,"Q1. 
S~NS PO! tIN) 0 q 12 1~ J0 4S 64 q6 
O~FL (MILS) 25:~4 21:44 18:,4 t~:ol 10:'1 5:3~ 2~80 l:et 

, • , ., I 

*********.**********.***.*********** ••••• **********.**.***.*** •• 
TFST 8EeTTON, A~t TEST OATEI 24 MAV.0 'AvfM!NT TY'Et ASPHALT 

.' __ • ~~V~R$I.C. 'HJt~~E,e~$15:00 4~~0 a.00 ........ _ ..........................•.......................•.. 
TFST, F10A LOC. 2e. 0 f6.FROM ~6G~' TIM!t QI§6 TEM'I 11 F~ 
FAL(rNG WEIGHT DATi •• 

FnReE (l~SF'1 I'JI4: 
SfNS pos tIN) 0 q. 12 ,8 30 Q8 6Q q6 
DFF~ (MILS) 2e:~q t1:q~ 16:8" t~:~l q:~~ ~:55 2:81 2:e1 

***.***.*****************.** ••• ***.*.*.*.*.**.*** •••••• * ••• ***** 
T,9T SFeTTONI AA4 TEST DATEI 24 MAy _O pAVEMfNT TV'E, AS.HALT 

.L~V~~~t_a T~le~~E,S!~1 5:00 12.00 12.~0 ....... __ ...................... -.. _ .......................... . 
TFSTe F~tA LOCI ~0. 0 t6.F~OM F~G~' TtM~1 101~~ TEM~I 80 F~ 
FALlI~G WF.IGHT nATA -. 

Fo~eE tLBSF'1 I~A81: 
S~NS PO! tIN) 0 q tl 18 ]~ 48 64 96 
OF T S • ... ". 1 ~. • l' • . • III Fl rM L) 3~~~ ~ , 3.~1. '..0 2.60 2.11 1.61 1.1" 

*.***********.*.******* •• *****.****** ••• ****.*****.*****.**.** •• 
TFST SEeTtoNI Aee TEST OATEe 24 MAV.~ PAv!~ENT TV'E. ASPM1LT 

LAVERS. 4 THteK~!~S!SI 5:~0 12.00 12.~0 .. • '<'. ., " ....... w ' . ........... -...............•.......•.........•.............. --
TEST' F'ZA lOCI 20+ ~ tb.FRO~ '-"GF' TIM!, 10,04 TEM" 80 F. 
FALLING WEIGHT nATA •• 

1~ '18 
4:57~,~~4 -_ .. __ ............•....•................... -.........•......•. 

TFSTI F'lA LOCI 20+ 0 to.FROM F~GF' Tt~!1 10108 TEMPI 80 F. 
FALLING wF.IGHT OAT4 •• 

FORCE Cl BSF' , 
SFNS PO~ UN) 
.nfF~,!M1~S' 

~U~3: 
ell 0 

b:i»8 1:86 '. .... ,.. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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... ..,. ..... .... 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI F'2e LOCI 20+ A tb_FROM ~nG~' TtM~1 1011l TEMPI 80 F~ 
FALLING wEIG~T DATA •• 

FORCe' CLBSF'I 
S~NS I'OS n N) 

.OFFL ~MtLSl 
• 12 .. 8 

2.2~ . ':,:,13 
**************************************.************************* 
TFST ~EeTtoNI AZ8 T~ST OATEI 24 ~AV.0 PAVEMENT TYPEI 'SP~'LT 

.~~Y~R~I.4. T~!~~~E,S!'I 3:00 ~.A~ 8.00 ......... -_ ............................ -...•.................. 
T£STI F'lA LOCI 20. 0 t~-F~OM FoG.' TIM,I l~'lb TEMPI 8~ F. 
'AL~I~G wfIG~T DATi .~ 

FI'HH':E tL BSF' • 
S£N~ I'OS tIN) 
DfFL fMtL!n 

q 1~ ,8 ~0 48 &4 9& 
5:94 5:8' ~:~1 4:bl S:S4 2:3~ 1:54 

."j ( 

************************.* ••••••• * •••••• * •• **.* •• ***** ••••••••• * 
TFST ~EeTtoNI A12 T~ST OATEI 24 ~AV.0 P'V~MF.NT TYPfl ASI'~ALT 

. _ ~_ .~!Y~RSI_a T~'~~~E~S£SI ~:00 12.00 12.00 ............•......... _ .......... -........... -.. --.... -.-..•. -
TF5TI F,aA LOCI 20+ 0 tb-FROM ~nGF' TIM~I 10120 TEMP, ~0 F. 
FALLING W~IGHT nATA •• 

FnReE tLBSF', lt~ll: 
SFNS I'OS tIN, 0 12 18 
DF.FL fMtLS, to:~' b:3~ a:;2 . .. ... '" .... ..,.. .. - ... ~ ~ .. --.-----.-----.-•............• -......•...•...•. ~ ............. . 

T~STI F~4A LOCI 2a. ~ tb-FROM ~nG~' TtMFI 10122 TEMP. 80 F. 
FALLING WFtG~T DATA -. 

F(,HH~E n BSF, I 
SFNS "OS rt N, 

.I)~',=- !M!LS' 

~i88: 
o 

1:~'i 
• v • 

q 12 .~ 
.5:bl _a:5!._,;~, ........... -....... -.•...................•............ -....•.. 

T!5TI F~ac LOCI 2a+ 0 tb-'RO~ FnGF' Tt~~. 1AI24 T!MPI 80 F. 
FALLING WEIGHT nATA •• 

FnReE CL8SF'1 
S~NS "O~ ex N' 
DF:FL rMTLS' 

.. . 
&1'''. o q 

b:~1.1 ":25 
.**.*** •• *.**.*.**.*.* ••••••••••• *** ••• **** •••• * ••••• *.** •••• * •• 
TFST SECTTONI Alq TEST DATEI 2a MAV.0 PAV~M!NT TYP~' ASP~ALT 

.~!V~RS' 4_ THrt!~~eS!$.5:00 ~.00 ~.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFSTr "5A LOCI 20+ 0 t&-FROM ~nGF' TIM~I 101la TEMPi ~0 F. 
FALLING WEIGHT DATA .-

FnReE CLBSF'. 
~FN~ "O~ nNl 

."F.Fl: !MtLS' 
.12 1A 

5.b1 .:;:;;8 ..... ~ -.........................................•.......... _ ........ . 
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... .. .. +. .. .,' ...... ." ... ... _----_ ..... -............................ -.................• 
T'STI F15A LOCI 20+ 9 f6-FRO~ ~~G~) TtM~1 t0132 TEMP, 80 F. 
F'LLING WF.IGHT OAT, •• 

FnReE (LASF)_ 
Sr!N~ POS (t N, 

_D~ft.. pqUD 

A33q: 
9 q 

4:16 ];86 w,. ~ • 

1~ i8 
_]:8!~.,~~6 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST. F'SC LnCI 20+ 0 (6.FROM ~nG~' Tt~~1 10135 TEM~I 80 F. 
FAL~ING w~IGHT OATA •• 

F"ReE (LBS". 62Al: 
SF.NS POS fIN) ~ q .12 18 3A 48 64 q6 

.. OF.F~ fMILS) 3:~~ 2;12 2.68 ,":~2 Z:A.~ 1;54 t~e~ ~~, 
**************************************.**************************** 
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~E~L~C!ION O~T!~~V~~lRY ._--.. _----.-.-.-.-... -.-
. . , 

**************************************.************************* 
1~ eONT. 

t JOB. 
211 OlT!' 1. ltJr; ~12l 

CFTR. 11tH 
HtG~W1V' I~ 1~ E18TAOUNO 
COUNTY. COLOR100 

**************************************.************************* 
. . 

**************************************************************** 
T~ST ~EeTTON. C1 TF8T OlTE. Z1 MlV ~12l plVFMENT TVPE. CRtP 

.L~V~R81.1 TH1C~~E~S!$1 $~0~ &.~0 ... _-.. _--...........................•..•..................... 
T~ST.O 1 LOCI 2~8.'& t~_'RO~ ~nG,' TI~~I 11 59 TEMP,107 F. 
OYNAFLEeT OlTl •• 

FORCE (LeSF'. t~00: 
SfN80~ POSITION~ ~IN' 
O,FLECTYONS (~IL~' 

- ~ .. -... • "It "'" 

"' o t :t 
~45 .. :~' 

~4 l~ 48 

• 
.:J~ . :10 ...... -.-.. --.~ .. --...... -.......... -..... -.... -........ -.... . 

TFST. 0 2 LOCI ~~8 •• 8 (3_FROM ~nG~' Tr~!' 11 51 TE~P.101 ,~ 
DVNAFLECT OlTl .-

FORCE tLeSF'. t~~0: _ 
SENSOR pnSITION~ (IN' 0 t~ .20 3~ 48 

. "D~F~ErTYQNS (~IL~l :54 .:'1 .. 43;35 .~0 -_ ........•..•................................................ 
TFST. 0 3 LOC. 228 •• & t1-FRO~ ~nG,' T!M~. 12 00 TE~p.101 F. 
nyNAFLECT OlTl --

FORCE (LBSF,. t~12l0: 
S'NSOR POSITIONS (IN, 
O~FLECTTONS tMIl~' ... ... ,.. ".,~. " ... " ~ 

48 
~ .~& 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF.ST. O. 4 LOC, 22q. 3 t&.,ROM ~~G,' Tt~" it 45 T!~P.101 F. 
OYN1FLEeT OlTl .-

FnRCE tLRSF,. t0AA: 
SFNSO~ POSITION~ tIN' 0 t~ 24 3~ 48 
.D~FLE~Tl0N8 (MI~~l __ ~~8.w:!~_w .~e ;,4 .• ~0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'8T, n 5 LOCI 22 •• ] (~-FRn~ ~nG" Tt~!. 11 52 T(MP1101 ,~ 
DVNA'LEeT DATl --

FnRCE (LBSF,. 1~~0: 
S£NSOR POSITIONS tIN, 
_O~F~E~TrONS (MI~~~ 

'" , ~ 
~'" ·51:i :01 .> .... - .,.. ....... _ .......•........................••...•....•..••....•.. 
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... ...... ., . - ..,. .. "" .. ..... ---_ .•.........•...•......•.........•....•............... 
T,.STI n 6 LOC. ~Z9+ 3 t1_FROM ,.~~" TIM!I 1Z ez T(MP.101 ,~ 
DVNlFLEr.T DlT ••• 

. . 
Fn~c~ tLBS"1 tA~I. 
SENSO~ POSITIONS tIN) 
,D~'~~tT~~NS tMlb~~ _ .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST'D, 1 LOCI ~30+ 5 t1-,ROM ,~G" TIM~I 12 2~ TEMPll!0 ,~ 
DV~A'LECT DATA --

FnRCE (LeSF'1 11:'100: 
S!NSO~ POSITIONS tIN) oe 

.21 
]6 

.90 .~]2 • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.O~F~~~T~~NS (MI~~' _ 

T~STI ,0 8 LOCI ~]e. 5 (]_FROM ~~G,' TIM!I IZ 24 TEMPlltl F. 
OVNA'LECT DlTA --

FORCE tL8SF)1 1AA0: 
SENSO~ POS!TION~ 'IN) 
.O~F~!~T~ONS (MIL~~ . .. 

24 :,1 ..............•. -....•................•....................... 
TESTI 0, 9 LOCI ~30+ 5 t6.FROM ~nG,' TIMEI 1~ 34 TEMPltt0 ,~ 
OVNlFLEeT DATA --

F"RCE elBSF) I t1:'l00: 
S~NSO~ DnSITIONS tIN) 
O~FLEeTIONS (MILS' 

, - .... , '" ." - .. ' 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI O. 10 LOCI ~J0+q9 tt-'ROM '~G~' TIMEi 12 4~ TEM~1112 F. 
DVNlFLEeT DATA --

FORCE tLB~F', '~~B: 
SFNSO~ POSITI"NS tIN) 
_D~FlECTtONS (MI~~l _ •........ --_ .. _ ............................................••. 

T'STI n_ 11 LOCI ,10.99 t3.F~OM '~G~' TYME' 13 10 TEM~lltZ ,~ 
DVNAFLECT DATA •• 

FO~CE tLBS')1 tl:'l0e: 
S'NSO~ DOSITION~ tIN) 
.D~F~ECTfONS tMI~~~ _ 

I Ut Z4 
.,~~2 -:~2'.., :34 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'5TI D '2 LOCI ~31.9q t6_'~OM ,6GF' TIMEI 13 15 TEMPl1t2 ,. 
DYNAFLEr.T OATA .-

FOReE eLBSF)1 1~0e: 
SF-NSOR ~OSITIONS tIN) 
.O~'~E~TYONS tMI~~~ 

t~ 
:~6 :10 :~~ .. , ....... w 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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v .. >oF .... .. " ..... _ ............ . .. --------•....••..•• -.............•...•...•................•• 
T~STI O. t3 LOCI 231. Z tt_'RO~ ~nG~\ T!~EI 12 52 TEMPlttZ ,~ 
DVN&'lECT O&T& •• 

• Fo~eE eLBS". f~~0. 
S~N~OR POSITIoNS tIN' I lP 24 36 08 
.D~F~E~TrONS (MI~~~ _ • ,~~o .. ;~! .... ~~ ,:3~ .~8 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. D. 11 LOCI ~St. 2 f3,'ROM ~DG,' TtM~' IS 05 TEMP.tt2 ,~ 
DVN&'LECT D&T& •• 

• FO~CE fLAS'" 1AI'. 
5FN~DR ~OSITIONS tIN' I " 24 36 48 
.O~'I,.E~!tONS (MIL,} .. ' .~~3 .. ;~! .. '4 ,.~~~. ~eo 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. 0 15 LOCI 131. 2 ('.FROM ~nG~' Tt~~1 13 16 TEMP.tI2 ,~ 
OVN&FLEeT O&T& •• 

FOACE eLBaF,. t~00: 
SENSOR POSITIONS ~IN' 0 12 24 36 18 
.D~F~E~T~ONS (MI~~~ ,., .;~1 .;, ••• ~1 . :26 .~2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF5TID, 1& LOCt ~11." f6.FROM ~"G" TtMEI 14 42 TE~P.ltl ,~ 
OVN&FLECT D&T& •• 

FORCE flSS'" '000: 
S"NSO~ POSITIONS tIN) ° .ll 24 3~ 48 
_O~F~ECTrONS (Ml~~l. .~~3.9! .• ~J5 _:~, ." 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI.D t1 lOC. ~31.'~ f3-FROM 'DG" TtME' 10 45 TEMPltt3 F~ 
OVN&'LECT DAT& •• 

FOReE (lBSF). t~00: 
S~NsnR POSITIONS (IN) 
O'FlE~TtONS fMIlS~ .,. ........ ' '" , ....... 

12 
~;,~ .. ~~z 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. 0 18 lOCI ~31.q, tt-FROM 'nG~' TtMel II 50 TEMp,tt3 ,; 
OV~&FLE~T O&T& •• 

• FnpeE (Les". t~~0. 
SF.N~O. POSITIONS fIN' 0 ,l~ 24 3. 48 
D~'~EtTtONS (~I~~~ ___ .~2 .• !~w ;" :4~~ ~3' .. -........••• -....................•.•.•.....••..............• 

TEST. O. 1Q LOCI ~!3. 3 tt.,qnM ~~G,~ TJMF.I ts 00 TEMPlt'5 ': 
DVN&'LECT D&T& •• 

FORCE CL~S"I tA~0: 
SFNsn- POSITION~ (IN' 
_O~F~E~T~ONS CMI~~j 

A t, 24 36 
• ']4 .• el .... , •. " .~I! .•. _ ...... _ .........................................•.•..........• 
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• 't .. - • .......... .. ..""'If" ...... .... __ . __ ..........................•...•.•........... -.. -..... 
T[STI ,0. ~"LOCI ~33+ 3 t3.,r:tOM !nQ,' TIM!I t5 0~ TEMPltt5 F~ 
DVN&FLEtT DATA •• 

FOReE (LBS", tA~I: 
S~NSO~ POSITIONS (IN' I 1~ ZO 3~ 48 
.~~F~£CT'ONS (~I~§l. ~,~ _:~, •• ~~ ~3B .,5 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST, 0_ 21 LOC. l33+ 3 to.,qOM ,nG,' TIM[I 15 eq TEMPlt15 F~ 
OVNA'LfeT DATA •• 

,., 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'ST, ,0 ZZ LOC. ~34+ t to.FROM FOG" TIM!, 15 12 T!MP.l1~ ,~ 
OVNA'Lfr.T DATA •• 

FORef flSS", '~A0: _ 
S~N80~ POSITION~ fIN) " I~ 20 3~ 08 
."~F~f~T'ONS (MIb~~ .5q .;, ••• " .;3@ .ll 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF-STI ~. 23 LOCI ~3a+ t t3.,ROM ,~G" TtMEI 15 15 T!MP'lt~ F. 
DVNA'LftT "ATA •• 

• FORtE (L8SF,. t~I". 
S~NSOR POSITIONS (IN) " l' !a 3e os 
.D"bE~T~ONS (MI~~'. v~'4 .. :'r. ~!O :3e .10 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI 0 24 LOC. ~J4+ t (1.,ROM EnG" TtMEI 15 18 TEMP.lt~ ,~ 
OVNA'LEeT ~ATA •• 

FORCE (LBS'). lA00: 
SFNSOR POSITION~ tIN) ",t~ 20 3e 48 
.D'FLECT~ONS (Mll~' _ :5e." •• ~O ;34 ., • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST. n 25 LOC. ~35+ ~ tt.FROM EnG" TIM,. Ie 03 T!MP.l1~ ,~ 
OVN&'L£r.T DAT' •• 

FORtE (LBSF). tR~': 
SfN!O~ POSITION~ ,IN) " 12 24 3~ 08 
.D~F~ECTIO~S (~I~~'. ~~8. _:~"Y .4' .:~8_ .,1 ....... __ .. --_ .......................................•....•... 

T~STI D, 20 LOCe ~'5+ ~ t3~'RO~ FoGF) TI~F' le 0~ T!MP.l1~ '. 
DVNAFLfeT DATA •• 

• FnReE ~LBS"I t~00. 
S~NSOR POSITION~ tIN) 
D'FLEeTro~S (~llS' 

_ W .• W ~ • •• ~ 

o t~ 24 
-IrL .... '" .• ?V .~.. .~~ ... ........" ~ ._-_ .........•.......•.......•...........•................•..• 
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--.~ ... --..... -.. --... -..... -.... ~ .. -•.•.•....•. -..... -...... . 
T~STI ,0 21 LOCI i'~S+ Z (6I1FRO~ ~,;r;" T!f04~1 1ft 11 T!MPIUft F. 
DVNAFlEtT DATA --

• FnReE tLBSF'1 1~~1. 
SFN~OR POSITION8 tIN) 
O~F~!~TrONS (MIl~' 

'f 24 
• 6' :5Z , . " . 

***********************~*****.********.************.************ 
TFST SECTION I C1 TEST DATEI 22 ~,v 81 ~AV!MrNT TVPEI tAtP 

... ~~V~RSI_3. T~te~~!~S!'1 ~:~e 6.,1 -_ ......... -........••.........•.•.•.•.•...•.... ---..... -.... . 
T'S' I, ,D. 28 LOC I ~35+ 1 t 1 ""'rlhf ~,;r;" T!f04F-1 '10 TEMP I ~8 If. 
nV~lFLEeT DATA •• 

Fn~eE (LBSF)I 1~19: 
S~NSO~ 'OSITION8 (IN) 
D!FLEeTtoNs (MILS' 

- .. ~ -- fill .. - 'fa .... 

I .1' Z4 S6 . "le .• ~z .. ,.t' .... ,e .', . ... _-........................................................ . 
TFSTIO. 29 LOC, ~~5+ t (311,ROM ~~G~) TrM~1 '02 TEMPI ~~ '. 
OVNAFlEeT DATA --

FOReE (L8SF). 1~~9: +_ 

S'NSOQ pOStTrON~ (IN' A 1~ 24 16 48 
.D~F\,.EtTtONS (MI~3~ _~96 -_:99 ... ~}1 .~2e .• 24 .-----................ -......•.....•....•................. ~ .. . 

T~S" D 30 LOCI ?~5+ 1 t611FRn~ ,~r;~, TTM~I ~ 94 T[~PI 88 F~ 
OVNlFLEeT DATA •• 

F~Ae~ CLBSF,. tele: 
S~N~OR ~OS!TrON~ tIN) 
O"LEeTfONS (MILS' . ~ ~ . . - _. 

2'1 
.. .,~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TII:STI ,,_ 31 LOCI ~34+ 1 t&IIFROhf ~"G,) TrM~1 q]§ T!M~I 88 F~ 
OVNAFLEeT DATA •• 

'~ReE tLBS')1 tAIS: 
S~NSOR ~nSITInN8 tIN' 
~~FlECTIONS (hfIl~' . ... .... " ... ....... .. 

e 
_ • ~5 .. 

48 

.. ~~4 .... _ .. _ .....................•...........•......•.•....•...••• 
T'STI ~ 32 LOCI ~JQ. t tlll,ROM ~nr;~, TIM!. q 31 TEMP, 88 ,~ 
nVNlFLEtT DATA .-

• FOReE tL8~F). tAle. 
S~NSO~ PO~ITION$ tIN) 
_O~'~~tTtONS tMI~,~ . .. ~~! .. -..................•..•..•.......•.•••.........•.••.•.•...•• 

T~ST' 0 13 LOCI ~14. 1 tll1'ROM ~~G" TrM~, ~ 38 T[MPI 88 ,: 
OVNAFLECT DATA •• 

• FnRCE tLBSF)1 t~00. 
SF.N~OR ~OSITIONS tIN) 
.O~F~EtTIONS tMIl~~ 

o " 24 36 48 
.~~5_ .:~j .. ~~~ .:'8 ... _.-...................•.......•.•.••..•........•...•..•.•.. 



..., ..... --- - ....... ..,. ~ w... "'Y"''W W ..•.......•......•..••... ~ ............. ~ ••...•..........•..... 
TF,ST, 0 34 LOCI 11 •• 1 f •• FROM F~G~' TIM!. '48 T!MPI ~e ,. 
DVN&~LECT DAT& •• 

FORCE fLBSF'. t~ee: 
SENSOR ~OSIT%ONS fIN) 
.O~~~~tTJONS (~I~,i _ . 

24 
.. :re 

3. 
P1S . . . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!8T I .0. 15 LOC. ~l'. 1 C).FROM '-~G" TtM! I '45 TEMP. es '. 
OVN&FL!CT DlTA •• 

FnRCE fLBS". tA~0: 
SENSOA ~OS!TJONS 'IN) 24 

.Or'LEtTlQNS (~t~3) ._. .. :e, 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST, ,D. ]6 L.OCI ~16. 1 U",AOM !eG" TIME' '0" TEMP. 88 ,~ 
DVNAFLECT DATA •• 

FORCE (LBSF), t~A9: 
S~NSOA ~OSlT!ONS ftN) 
~D~'~E~TtONS (Mt~~l 

t~ 20 
. :~. . :9!' .. ~ ,., " 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST •. ". 1., l,.OC, ~l". QI tt.FROM ,."G,) T!M!I '48 TEMP. 88 ,~ 
DVNAFLECT DATA •• 

FORCE (LBSF,. tA10: 
S!NSO~ ~OSITtON5 tIN) e tl 20 ,. 48 
D~'~E~TtONS (M%~'!. .~6" _:.~ _ ~~e ;14 .28 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF-ST' D. 38 LOC. ~11. A Cl.'ROM !~GF' TIM[I • O' TEMP. 88 Fe 
OVNAFLECT DATA •• 

FOACE fLBSF'. tRAe: 
S!NSOR ~OSITtON! (!~) 
.D~'~ECTJONS (~I~~l . 

o 
. 1!6 -. - . 

-.' 
I ~ l!A 

.;'1 .. :!', 
48 
e~" ..... _-.......•.............•.................. -...... -.--_._. 

TEST. 0 1. LOC. ~3". A f •• FAOM "~G,' T!M!. 11 00 TEM'. 88 F~ 
DVNA'LECT DATA •• 

FORCE (LBS'), !A~C!J: 
S!NSOR ~OSITION8 tIN) 0 'It, 20 ]6 08 
.0~"I,ECTJONS (~l~~l. . ~" < y .9! ... :~1 ;32 .,. .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. 0 40 LOC. 2]8t ~ C6",RnM !~G'l TtMEI II II TEMPI •• 'e 
DVNAFLECT DATA •• 

'ORCE (L8SF', tA10: 
S~NSOA ~OSITlnNS tIN) 
.O~F~!~T~ONS(Mll~' . 

o "tl 24 J6 
IT J ~ ,·.2~, .e ..• ,~9 •• ,' ~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

127 



128 

'r ..... "\" , ~ ........ ...- " .. ....... __ ....................•..........•••...•.......•....... 
TEST, D 01 LOCi ~J8. 5 (]-'~O~ ~~G" TIM!. 11 12 T!~~. q. F~ 
OVN1'L£eT OlTl •• 

F~ReE tLBSF'. 1~00: 
SF.NSO~ ~OStTIONS tIN' 
.O~'~E~TtONS tMI~~~ . .. 

Z4 48 
~,z 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. ~ 02 LOC. ~J8. 2 tl.'~O~ ~~G~' TIM~' 10 10 T!MP. q. ,~ 
DVNAFL[eT DATA ~. 

FOQCE (LeSF'. t~e0: 
S~N~OR ~OStTIONS tIN) 
.D~'LEtT1oNS tMI~~i . 

21 J6 
.. :90 .. :31 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI 0, 43 LOCi ?3 •• Z (l-,~O'1 ~~G,) TIM~, 10 16 TEMP. qq '. 
DVNAFlEeT DATl •• 

F~~eE tLBSF'. 1~021: 
SF.NSOQ POSITIONS tIN' 0 .1~ 24 3, 08 
[)~F~ECTrQNS (~It-~~, .~~' .•• t-P, .. ~,z :4Q1 .,4 .--... _-......•..............•.....•.•..••........•........... 

T~ST' ~. 44 LOCi 23 •• 2 (3.'~OM '~G" TIM~. 10 35 TEMP • • q '. 
DVN1FLEeT OATl •• 

'~~ef (l8S'" tABS: 
SENSOR ~OSITION~ tIN' 

.D~'t-E~T!ONS tMI~~l _. 
III 

+-

t~ 
'-;8 . . , .... ., ~~, .-... --.-......•.. -....•............... ~ .... -...•.........•... 

T'ST, O. 45 lOCe ('3Q.? t6-'~OM ~~Gr'" TIM!I 10 36 TEMP, .6'~ 
OVNAFLECT 01Tl •• 

FORCE (l8SF,. tA~0: 
S~N~OR ~OSITION~ tIN) 
_O~F~!~T~ONS (~I~~' 

" 1 (t . , -
_.'5,5 '5t .4~ . ".......-:7 

48 

--.--... -.-.-... -.........................•. -...... ~ ......... . 
T~S'I 0_ 46 LOC. 228.Qe tl-'~O~ '~G~' T!M~, 11 05 T!MPI '6 '. 
OVNA'lECT DATA •• 

'"RCE tLB~F'. t~1II0: _ 
S~NSOR POSITIONS tIN) • 0 ,1~ ~4 ,36 48 
OFF~E~TIONS t~l~~? .el .• !9 •• 6Z.0Q .~1 .. -.. -.............................•.••..•...•....•.•......•.• 

T~ST' D 41 lOCI 228.qe t3.'~OM ~~G" TIME' 11 0~ TEMPi '6 ,~ 
OVNAFLEeT OlTA •• 

F"~e~ (lBSF'1 1A00: 
S~N~O~ ~osrTION~ elN' 0 12 za J6 48 
.O~F~EtTrONS tMlb~' .:~5 -:~i. :~4 :,~ .• ~1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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w ... "' ... '* ~ .... /<- ...... ~ • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TfSTI,D. 08 LOC. 228.qa """0'" rnt,;" 't~~1 it 08 TEMP, q. ,,~ 
DVNAFL~tT OAT& •• 

• 
'nR~E (lBSF). t~e0. 
S!NSO~ POSITIONS tIN) 
D~'~EtTtONS f~I~~i ~ . 

t! !a 
. ~08 .. ;~, " ~" 

o 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. 0 4q LOC. ~3e. § r"FROM ~n") TIM!. 11 10 T!MP, q& F~ 
OVNAFlEeT DATA •• 

'~RCE flBa,,_ t~00: 
S'NSOA POStTION~ ttN) 
~n~F~~tT~O~S C~Ib~} . 

!4 J' '" .,2 _.~2 • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TF.5T. 0 ~e LOCI ·~30. 5 (3'FROM ~nG,) Tt~"1 11 12 TEMPI •• ,~ 
DVNAFlECT DATA •• 

FORCE tlBSF), 1000: _. 
8ENSO~ POStTtON8 fIN) e 1~ Z4 3' 48 
.D~FbE~rtONS (MIL~? .00 _;,~ ¥ .'2 ,.:2' .~J 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. 0 51 LOCI ~]0. ~ (1.,ROM ~nG,' Tr~!' 11 14 TEMP, q, F. 
OVNAFlF.CT DATA •• 

FnRCE elBIF)1 t~00: 
S'NSOR POSfTIONS tIN) 
O~F(!~TtONS (MILS) 

- .,.. or ...' ~ If: ...... 

o 20 
.. ." •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T~5" 0 ~2 LOC. ~30.qq (I"ROM '~G,) TtM!1 11 22 T!MPI q. ,~ 
DVNAFLECT DATA •• 

,nReE elBS", t~00: 
SF.NSOR POSITIONS tIN) 
O!'lEtTIONS (MILS' -. .. "" v ~ '" " ... ..- .., w 

:9~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. 0 ~3 Loe. ~10.~q t3'F~~M ~~C~, TtM!1 1t 2~ T[MP. ,~ F~ 
OVN4FlEeT DATA •• 

F~RCE eLBS'), 190e: 
S~N~OQ posrTION~ (I~) 0 t~ !O 3' 08 
.~~'~~e!tQNS (MI~~' ~ _~.3 -:9~ .. $~ ;28 .~5 . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TFST, 0 ~o Loe. 2J0+qq ("F~OM ~~G,) TTM~I It 21 TEMP, q, F. 
DVNA'L!eT OATA •• 

Fo;e~ flBSF), t9A0: 
SFN'OR POStTrON~ tIN) 
.O~F~EtTtONS (Mt~" .. 

~O . .,2 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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- ... - .. .. ..... .. ... WI 'It... " 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'8T,O. 55 LOC. ~31." t6.'~OM ~~G,' TtM!, It 30 TEMP, " ,; 
DYNAFLECT DATA •• 

FORCE fLBS',. tRRe: 
SfN~O~ ~OSTTIONS ttN' 
TO~F~!CTtONS (MI~~~ . 

8 t~ ~O J6 08 
59 'Ii' 'JJ 31 _ ,_ ... • .. _ • 9 t ..' . • _ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST, ,D. 56 LOC. ,'I.fI' f].'ROM '~G" TIM!. tt 35 T!MPI " ,~ 
DVNA'LECT DATA •• 

FnRe! tLBS", taee: 
S!~~O~ POStTION~ ~IN' 
D!FLECTIONS (MIL~' 

~ ~ - .. - ~ .. - ~ 

I=' 20 . . -

.. ,6.' 6, .4' • • • ~ . • v 

48 
.)3 ... ~ .•.......••..............•.......••.......•......•..•.•••. 

T'ST, 0 51 LOC, ~31." tl.,ROM 'nG,' TIM!, II 3' TEMP. " F. 
DVNAFLEeT DATA •• 

FnRC! (LBSF'_ tA~0: 
SENSOR ~OSITIONS ftN, 
_O'~~!tT~ONS (MI~~~ 

'" •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST, 0 58 LOC, ~J3. 3 fl.,ROM !nG" TtM!. 11 40 TEMP. " ,; 
OYNAFLFCT DATA •• 

F~ReE fLBSF,. t~10: 
S!N50R ~OSITIONS tIN' 
_D~'LE~TrONS tMtL~i . 

~4 

.. :9' 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' 0 5' LOC. ,3]. 1 f3.FROM '~G" TIM!. tt 4t TEMPI lIZ ,~ 
~YNAFlEeT DATA •• 

FnReE fLBSF,. !~~0: 
S!N~OR -OSITION! fIN' 
.D~FbEeTJONS tMr~~~ . ... ~~5 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'STI 0_ 60 LOC. ,33. ~ f&.FROM 'nG,' TIM!I tt 45 T!Mpil~Z Fa 
OVNAFLECT DATA •• 

FnRCE fLBSF" t~ee: 
S~NSO~ POSITInN8 fIN' A t, ~G 36 
O~F~E~TtONS rMI~§!. :~3 .:'! ~ ." _;~8 ...... _-_ ..........................•...•...•..•...•..•....•••• 

T~ST. ,0 •• , Lnc. ,-34. t f6J1,ROM f!'nr;" TIMf:1 It SB T!MPIUIZ If. 
OVNAFLfeT DATA .-

FnRCE fL8SF,. t~A0: 
S~N8"A POSITION8 tIN' 
D~'LEeTIONS (MIlS' , "" • w .,.- ,.' _ 

20 16 
w ~ ~6 _ ; 16 

••••• 4 ••••••••••••• _ •••••••••••••••••••••••••••••••••••••••••• 
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",.. .... "_""........ ... '-> ............ -.,J ......... " .........•..............••. ~ ........................•......... 
T~STI D. 62 LOCI ~!G. t 'S.,RON EftO" TIM!I Ii SS TEMPltl2 ,~ 
OVNIFlEeT OATA •• 

. I ,ii 
.. '8 ....... ' • . :;: .-:~: .. ;: 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TrSTI O .• s LOC. is •• t ~1_'~ON EOO" +!M!i 12 II TEMPitl' ,. 
OVN.'lEeT DATA •• 

- , 
,nReE tLIS", tIll. 
SrN80~ 'OSITION~ tIN) • S ," ,. S. .8 
.Dr,~~e'JO~S t~lboi ._. _ •••...• ,~_. :9' .. :', .• 31 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'STI D .•• LOCI ~'!. 1 tt-,ROM PoO" T!NEI 12 IS TEMPitl2 ,~ 
DVNA'LEe+ DATA •• 

, " 'ORe! (LIS"I '~~I. 
SENSOR 'OIITIONS tIN' I i~ 24 ,. 41 
.O~'~!~!JON. (~I~,i __ ~.J .. ~:'~.w :'1 _;,~ .• " . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TIST. D 65 LOCI ~3!. J f,.'ROM '~G" T!M!. 11 06 T(MP.lll ,: 
DYNA'LEeT DATA ~. 

., ." 
'ORe! (LaS", tA~I. 
S!N~O~ 'OSITION~ fIN' I ,t! 24 ,. 41 

_.Dr~~~CTIQNS ~~Ib~! • _ .;.1 ..• ,! .• ;~, __ ~". ~'2 ..........•..••....•••..• ~ •........•.•........................ 
TEST. 0 •• Loei ~JS. 3 (6.,ROM !~G" T!ME' t2 I' T!MPII12 ,~ 
DVNA'l!eT DATA ~. 

FORtE (LIS'" t8le: 
S!N~O" POSITION$, 'UN' e .12 ,24 S. .8 
.Dr~~~eTtQNS ~~Ib'! ... ;., o._,! ... " _.;01_ ." • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI D. 6' Loei i!6. 1 t'.'.OM !~G" TIN!. IZ e. TEMP,tl2 ,~ 
OVNI'LEeT DATA •• 

. , 
FORe! flas". t~le. 
I!N~O" ItOSITtON~ '(IN' . I .t~ 24 I" ,@& 
.O~~~~CTIONI t~I~02 _ ••• }e'._fl~.w :rJ _.t •.• S6 • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' 0_ 6& Lot, is •• 3 t3.'.O~ !~O" +!M!~ II t2 T!~pi112 ,~ 
OYN.FL!eT DATA •• 

< " 'OReE (LSI',. tIll. 
S!N~O~.POSITION~ (IN' I ,ii 20 J. .8 
_Df'~~CTJ~NS (~I~§l • - .;" ..•• ,J .. ;,. __ ;l'~ ~j, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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• • • - ~ ,'. ~ • , • ~ • • • - • - • • • w _ ~ . ~ • ~ '. • » 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ~. ' - '. ~. . 
T!STI,D. ,. LOC, ~J'. J tt.'~OM !DO" '!~!' 1Z t~ '!~PI •• ,. 
DVNA'L!eT DATA •• 

• 'O~e! (LB"'. t0~1. " 
S!NSO. POSITIONS tIN' a t! IQ " o • 

. O~'~!~T'ONS t~IL~i .~O! .:'+, ;,! :2' ~t • 
••••••••••••••••••••••• * ••••• *.*.*.*.* •••• 
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~E~L~e!tON Q~rt.SUMM~~V 
••••••••••••••••••••••••• 

JRCP srCTtON !H te EASTSOUNO STATtON i!t •••• TO t!tT.,4 

**************************************************************** 
D!ST, Ii CONTI 2'1 OAT!' i. AUQ ~e ~tGM~AV' !HIS EASTSOUND 
S~CT' . ,JOB. . . ,C'TR., ,CQUNTVi. AU'T!N. 
**************************************************************** 

• • t ~ t ;, • I j j • , 

***~*******************.***.*****.*.**************************** 
T'ST SEeTtONI Jt T!ST DAT!I '3 Miv Ie PAVEMENT TVPEI JRCP 

_ •.• ' •. _ • _~~V~~".3 .. TMt~j~E~S!' •. I.:ee_ .~~e •. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'!ST. ,D_ 1 LOC, "~t4.'4 t uPST~r'M , T!M!' • J! TEMP; •• If~ 
OVNA'L!eT OATA •• 

'ORCE (LBS". ieee: .. -
S!NSO~ POI!TtON~ fIN) e." II 3' 08 
_O~~"ECTIONS (MI~~~ . ,. _~'4 .• !,_. ~'8 .. ' ;4~. .~4, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• - ~ .,J, .. " 

TEST. 0, I Loe. t~tl.'4 fDOWNST.!AM 'TIMEI • J! TEMP, ., If, 
DVNA'lECT DATA •• 

" ,->1;"" 

II'ORC! tLBI". t"S. 
S!N~Oe 'OSITtO~~ ttN) 

. O~~~ECTJONS (Mt~02 _ ~ w 

24 J, 
:!7 .. ;" . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST.D , LOCI t~i'.88 ~C!NT!~ !~G" TIM!. • S5 TEM' •• , ,; 
DVNl'LEeT DATA •• 

'ORCE fLBI"1 tees: 
srN80~ posrTIONS ttN' 
_O~~~!eTfONS (Mt~,i . . 

i~ 2. ,. os 
w~9' .:99 '" :,8 ,.;'1 .• ~ • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STID. • LOC, ~~iS+20 t UPSTRriM , TIM!I • S7 TEMP~ •• If, 
OVNA'LECT DATA •• 

'ORCE (LBS'" tees: 
SrN$O~ 'OSITrON~ ~IN) • e .ii 24 J. 48 
_D~'~~CTIONS (M!~O~ •. ".3 ..• ,'. '" .~4 .;'0_ .~7 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TrST' ,D. ! LOC, iSIS." tI)OW~ITliU:iM 'TIM!I "]7 T!MP, ,. ,~ 
OVNA'lECT OATA •• 

'ORe! flBS", tlIS: 
S!NSOR POSITrONS ~r~' e .t' ~. J. 48 

__ O~'~!~TJQ~S f~r~,j ... ;,7 -.'9 .. :, •. :"_ ~'T ... 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



•••••••. , 0.'" .. - .• W_Y- • ..........•...........••••......................... ~ .........• 
TESTI O. • LOCI t~iS.50 fCINTIR !nG,' TIMI' 0 O! TI"', •• ,~ 
DYNl'L!eT DlTl •• 

,o.el (LBI", ,ell: 
S!N~O~ IOSITION~ fIN' 
_Dr'~~~!JQNS (~I~§l " 

g t~ II J • 
. ;~' __ .. :!! • :,., .. ;JI 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TI~ S T I .. 0 _ , L 0 C ,1 I§ t 5. e Of U'. T R I hI ,;. ! M I , tel 0 5 TIM', •• ,.; 
DVNl'LECT DATA •• 

'ORC! (LB8", tela: 
S'N~O~ IOSITION~ !IN, I Ii 20 J. OB 

.O~~I:.~~!IO~S (~I~,)., .;9' . . :" .•. :)1 _.;2~ .• io 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!S'I 0 8 LOCI t~i!.lo (DOWNSTR!iM , T!MI' II 45 T[MP, •• ,; 
DYNl'LEeT DlTA ~. 

24 J. 41 
• ~'O .:'~ .. ~~O ................................. ~ ........................... . 

'!ST,D. ig LOCI iii ••• 4 f U,STRIAM 'TIMI' 11 II TI"'I •• ,~ 
DYNA'L!eT DATA •• 

FORCE (LBS", tl,a: 
SINSOR 'OSITIONS (IN) I " 2. J. 41 
.D~'~~~rJQ~' (~I~§l ..• ~ ••• --:'9 • :~5 _.;JS .• 11 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, D. tt LDC, t~i •• o. (DOWNST.!iM , TIMI' tl Ie TIMP, •• ,~ 
DVN1'L!e, OA'A •• 

'ORC! flBS", 18'_: 
S!N~O~ POSITION~ fIN) I ,t2 20 J. 41 
.D~~~~CTJO~S (MILe! ... ;.3 ..• ". :9! .. ;3' .• ,1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' 0 12 LOCI lst,.,O (eINTER '~G" TtMII 18 ,I T!M'I •• ,; 
DVNA'LEeT DATA ~. 

- . 
'ORC! flBS"1 tl~a. 
S!~SO~ POSITIONS fIN) g tf 2. J. 41 

._D~'~!tTJON8 (~1~'2 __ .~!' .. -:9~ .• :, •. ~;,~_ ~''' . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

, 
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.... ~ .. ,,~..... "" ...... -<'-<04 .... _ _ ....... . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI.D II LOCI t~i'. 0 'UPST.!~M , +IM!I 11 I! TEMP. ,. ,~ 
DV~l'LEeT DATI •• 

'OACE (LSS". igee: 
S!N~O~ POSITION~ ~!N' I .i~ 20 I, 08 
.Dr~~E~TJONS (MI~f) _ .. ;,1 .•• " •• ll .. :,,_ ., • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. D to LOCI t~i'. 0 fDowNs,_rAM , 'IM!I tl t! TEMP ••• ,; 
DVNl'LEeT DATA •• 

I l' 24 , • . ~,~ ... :f' .. ~" __ :2' . ..•.........•.•.... ~ ..... ~ ........ ~ .... ~ ..................... ~ 
T!ST' ,I). I! LOC, t!11.,1.1 fC!NT!. !"o .. , '1M!, til! TEM,,_ •• ,. 
DVNA'LECT I)ATA •• 

" . 
'ORe! fLSS'" I~". 
SENSOR POSITIONS tIN, 

.• D~'~!t1tONS (~!~'l ~ 
I tP 20 ,. 48 

.~J'".:J9 .. :,t.;I$ .• 21 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, I) 21 Loe, '~14.'1.1 f U"STREAM , TIM!I II !! TEM', '8 ,~ 
DVNA'LEeT I)ATA •• 

FOAC! (lSS'" tgl.: 
S!N~Oe POSITrON. ttN, 

~D!~~~;T'ONS (~l~§) _ . 
24 ,. 08 

¥ ;ge •. :'.. .", 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST' D~ 22 LOCI t~i4.'0 (DOW~S'AEIM , 'tME' 11 5! T!MP. 98 ,: 
OVNl'L!CT DATA •• 

'nRC! (LSS"I Ille: 
S!NSOA POSITIONS (IN) e t~ 24 J. 48 
_Dr~~!~110NS (~r~,~. ~!I .. :9J .• ;, •. ~;J,. .,' 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~S;'. D_ !I LOCI i!i4+11 tcrNT!A '~G .. ' TIM!. t. 55 TEMP. 'I ,~ 
DVN1'LECT I)ATA •• 

,o~e! (LSS'" iAII: 
srNSOe POS'ITIONS( IN' . I ,if .10 • I. 48 
.D!'~f~TlQNS ~MI~~l .. ~.~l ..•• J! •• }1 ..• 21_ .el . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI.D. l4 Loti t~j!.24 f U'STIt!A~ '+r~ri tS 5S TEMP, ,. ,~ 
OVNA'LEeT DATA •• 

e i2 
~ ~~' .. .. :g; 

20 I, 
.... ll! ... ;18 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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.",1' .. ·w ........... "'._"" .. ,_ ~_ ... ..,...... .. 'II' ~.". 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. ,D. 25 l.OCI t~iS.24tOOWNI',.!iM , TIN!. 11 55 TII4P. ,. ,~ 
DVNA'LEeT DATA •• 

'OReE (LBI". t~~I: 
I!N_O" 'OlITIONS (IN' I ,ii 24 J6 4 • 

.. D!"~~tTJo~a (~1~§2 . , . ~~5 .... '!., ~'3 ~ :26" .,2, h 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~IT.D, 2. LOC, t~i!.54 ~eINTI" ~~o" TIM!, tl 55 T!MP ••• ,~ 
DVNA'LEeT DATA •• 

14 16 
. • 2 .,3 ~ .• 1 .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST, 0 27 LOC, t~iS.14 (UPSTRIAM , TIM!' tt t5 TIMP~ 'I ,: 
DVN&'LleT DATA ~. 

II UP 
.. ;91, .. :'9- .. 

24 1. . ,1 .. ;", 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' D. 28 Loe, t~iS.84 tDOwNS,,.riM , ~IMrl 11 t5 TEMPi •• ,; 
DVNA'LEeT DATA •• 

• 'ORe! (LBI'). t~lIl. 
SINSOR POSITIONS (IN) I ,t' 24 J6 48 
D!'LEeTIONS (MILS5 4t J~ '2' '2] t' 

........ ..... .. ............. .... , .... w ..... ,. • .; .,.. .... -0 •• ., ... .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI,D. 2' Loe., t~i6. 8 (CINTER ~~G") TtMII It 15 TIMP, •• '. 
DVNA'LEeT DAT& •• 

, . 
FORe! tLBI", tIle. 
SENSO~ ~OllTJONS (IN) . I ,t! 24 36 48 
_O"~~~TtON8 (MI~" •• 96, .~.g9 .• :, •. w;'e. ~'8 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' ,0, ]8 LOC. t~i'.44 (U~ST"IAM 'TIM!, It t7 T!MP, CJ' ,~ 
DVNA'LECT DATA •• 

, . 
'ORCE (LBS'" tlee. 
S!N~Ott IItO.ITIONS '(IN) e, i~ ,24 • J. 4. 

_D"~EC'J'JQNS ~~I~§l,.. .~~CJ .... 9' .•• , •. ",29 .• ,,. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TE'ST. ,D. :11 LOC, .-.i •• 41& (DOWNSTRIAM , TIMli tt t1 TIMP, •• ,~ 
DVNA'LleT DATA •• 

FOReE (LBS" 1 tlJ!!'l: 
SIN~O~ ~OIITtON~ tIN) 
_D~'~ECTtONS (MJ~02.. 

as 
. !! '. ' .............. ~ ............................•...........•...... 



... My .... ~ ~'""""__ ..... .,".". .. .............................................•......••..•..•. ~ 
T!S~. D. 32 LOC, t~i'.'4 tC!~T!. !~G~' TtM!, II l' TIMP,lll ,; 
DV~AFL!eT DATA •• 

'ORC! (LSI'), Hilla: 
S!~SO •• OIITIO~S (IN) I t, !4 S. al 
D~'~~~'ION' (NI~,j • ~ .;!4. -;9~ w :J7 .. ;'1 ." 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST •. D~ 3S lOC. t~i'. " f U'ITArAf14 , T!N!, tl 2fJ TEN',UUJ ,; 
DV~AFL!CT OAT' •• 

FORC! (LBI", te,e: 
S!NSOR ~O!ITIONS ~IN' I i~ !O S6 "8 
.D~~~!t!JONI ~fI4I~~i. _~~3 .. ;'! .. :'1 .;,0. .ra 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!.T, 0 3. LOC. t~i7. 4 (DOW~ITR!'M , TIM!, tl !, TEMPit'l F. 
DVNA'LEeT DATA •• 

'nR~E (LSI". i~ll: . , 
. I • U~ ~4 S, .1 .,t.:,4. .,e • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

S'-N$O~ 'osrTION~ tIN' 
wD~F~~CTtONS (~I~t' ". _.·".S ... _ • " • I 

TIST, ,0 ]S LOC, i~i'.3" re!NT!R !~G~' ~!N!' It 2fJ T!MP,111 ,~ 
DV~AFL!eT DATA •• 

" FORC! (LSS". .,e8. 
S!NSO~ ~OSITtON. (IN' I _1, !" 36 "1 

__ D~FbECTJON. (MI~~' _ ... ;,6 ...• J9 .• ;,0 .;,,_ .,1 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. 0 46 LOC. t~i!.S4 ~eINT!R !~G" 'IM!I I~ 59 TEM,.102 F~ 
DVNAFLEeT DATA •• 

FORe! (LeSF" tell: 
S!NSO~ POSITIONS (IN) • ,ii 24 36 41 
_D~~~~tTJQNS (MI~~l _ .:,fJ .•• '1 ... ,. ¥:2~ .,4 ---........ -........ -................••......•..• --.......... . 

T~8T' 0 47 LaC. l~is.14 f U'IT.!AN ,T!M!. tt 55 T!MPil~2 ,~ 
DVNA'~E~T DA" •• 

'ORC! fLSI'" t~01: 
S!NSOR POIITIONS ~JN' 
.D~F~ES!~ONI (NJ~§5 

1 t! 24 J, 
• ~ ~fJ, ~;" .. : J0 .,: 2, II 

.JfJ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST. D. 48 LOCI t~t5.14 fDOWNITA!&M , T!M!I II 55 T!MP~112 ,~ 
OVNAFLEeT DlTA •• 

'ORe! (LBI',. 1001: 
SINSOR 'OSITION! tIN' 
.D~F~~CT~ON' (MI~,5 . 

I .ii !4 J6 48 
.;~1_ .• " •• '1 .;~~. ~" . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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." ..,.... ~ .. - .. ,. ~' ". .," -" ,., ,. " ,..... " .. \If ... .. ~ .. ,- ... ." .............•...............•...•.•..•....•.......•.......•. ~ 
T!STI .. D_ t. L.OC. 't __ tO •• 1 t •• ,ltO'" P'~G,' T!"'!, tl 1'7 T!MIt' •• ,; 
DVNA'lECT DATA •• 

,. 
'OReE (LBI", t~ea. 
S!NSO~ ~OStTtONS (tN) I ii 21 5. ., 
.D~'L~'TJQN' t~t~'l ... ~" ... :'§ . ~" .:., .. , •. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TPST" D. t'7 LOCI i~t!.sl ~"'"O''' ~~G" it"'!' 18 31 T!MP ••• ,~ 
DVNA'lECT DATA •• 

FORe! (Las". t~le: 
SEN SO" ~OSITtONS ~tN) 1 ,ii ~. 3. •• 
_Df'~~~TfONS (Ml~,i .'. _~" _ •• It. :,J ._:21. .1'7 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'ST. D t, LOC, i~i •• 1 r,',"OM rriG" itM!! tl 51 T!Mlti •• ,: 
OVNA'LEeT DATA •• 

• • . , . 
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T!ST!, D. t. LOC, 1~i.~,. , •• ,ROM !nG,' TIM!I II 3' T!MPI ., ,~ 
OVNA'LECT DATA •• 

'ORC! flIS',. t~ll: 
S!N~O~ ~OStTIONS ~tN' I ii 20 3. • • 

. O!'LEST~ONI t~tb§!. .:" .• ;*!,~ ~'! _.;11 .• Ie 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TfST! D_.21 LOC. t~t'7.31 ("'''OM EnG" T!N!i tl 3'7 T!MP, •• ,~ 
DVNA'LECT DATA •• 

. ,. 
FORe! fLBS"! t~'I. 
S!N~Oe .O'!TION~ fIN) 
_O~'~~'TJO~S f~I~" _ . 

1 .t' II 3. 4' 
.~J3 .. ~.I!_ .. ~''7 .. ;2,_ ~l'. " .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. ,D, 3. LOC'I!!O •• ' ".,ROM r"GIr' TIM!i 11 2' T!MP.lfJI " 
DVNAFl!CT DATA •• 

, ' . 
'OReE (LBS'" tAle. 
S!N~O~ ~osrTIONS ~IN' 1 .ii 14 3. O' 
_D~~~~CTJONS (M!L']. .,'1 .•• 1, . :" .. ;.,. ~'I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!S'!',D 31 LOC. t~t!.§1 t •• 'ROM 100" TIM!, I, 2' TEMPi!18 ,~ 
DVNA'LEeT DATA •• 

'"Rep: tlIS", t911: 
S!NSO~ POSITIONS ftN' 
~O!F~E~Y!ONS tMI~§i . 

I 
~!. .. .-

!4 3. o. 
w ~'! .. :28~ ~le 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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.............. ' ... - ..... ",. "' .... -.' ....... ~. " 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!Sia .~. J8 Loe. i~i •• 8 t •• ,AOM !~G~' TIM!' II ,. T!MPiI02 ,~ 
DVN&'LEeT DATA •• 

, 0 ,11 24 S. 48 
.• "- .... ~! .• ~, •. ,;", ~'I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!si. 0 J' Loe. i~i •• '0 t •• ,AOM !~G" ir~!' 11 2' T!MP~t02 ,. 
D¥N&'L!eT OAT& ~. 

FORe! fLel". tA!!!!: 
S!NSO~ POSITIONS ~rN' 
.D~~~~tTJONS (~r~31 . 

o If 20 .S. 48 
,,~'I!I ... :" .. ~" .' .2'. ~'!! •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TESia D. O!! Loe, i~i1~]O t •• ,AOM !~G~' TrM!~ 12 0] i!MPite2 ,~ 
O¥N&'L!eT OAT& •• 

FORe! fLBS". t~0e: 
S!NSOA POS!TtON~ tIN) 0 t, 14 J. 48 
.D!'~!~TfONS (MtL$~ .. ~~1 .:" t :~0 ~25 ~IZ 

****************************************** 
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O!~~'C!ION,~~f!.SUMM!~V ............ : .... ~ ...... . 
nV!RLAVEn CRCP IH to WISTBOUND !.~ !N~H SU.'AC! 

************************************.*.************************* 
DTIrl tJ eONTI S!~ OAT!. i. AUG 81 Ht;HWAY. IHte WIST80UND 
S~C". 8 JOB. .C'T.',t!B2 ,COUNTV, eOLORADn 
*.*****.*****.***.***.*******.****.***************************** 

t , ~ • , 

* •••• * •••••••••••• *** ••• **.*.**.***** ••• **.*********.******.**** 
'fS' SECTION. Ot ;EST OAT!, 2~ Miv 80 ~AV!M!NT TV'!' OVLV CRe, 

__ ... _ .~~V~.".O. T~J~~~!e8!$' ,;., 8.IB .•• ,B 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~s'h ,0. 1 LOC. '''0. B U •• 'ROM !"", 'IM!I I! 5~ TI""1 i8 ,~ 
OVNA'L!CT DATA •• 

:u J. 08 .. '0 _.;24 .• ~t 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TrS"I,D Z LOCI "" •• " f",QOM r"GII" TIMr, t4 III T!MPltt8 ,~ 
DVNA'LECT DATA •• 

- . 
FnRCE (LSS", tAIB. 
S·N .• O~ ~OSIT!ONA ~ ... ·N' & t- _A ., 48 

!;. ~ - ... _ •• ~lPt. _."'l ... ~ 1f .~.," •• ·.2~.1· ... I",A .D~'~ECTtONS t~I~31 •.. _ ~ _.~ ~ !~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T! S , I .. 0 _ :5 L 0 C • ., s. e 'r 6" R OM "n II, , , I M I I t 4 t e T! fI4, I It 8 , ~ 
oVNA'LECT DATA •• 

"t! ,24 .!' 48 
... " .... '4 .",2 •. 12t 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TII'IO. "LOC. .,.,. e t6"~OM !~", TIM!I t4 l~ T!M,iltS 'I 
OVN~'LECT OATA •• 

FnRC! tL!"" tleB: _ 
S!NSO. 'OSITION! ftN, III \2 24 J. 48 
_D~'~~eTtON8 t~I~§i .... ~'5.:Jg.w :, •.. ;,2. ~t8 . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~S' I. ,0. IJ LOC. • ••• e ·Ut.'ROM lnG"~ TlfI4! It" 21 '!~H' It t 8 , ~ 
OVNAFLECT OATA •• 

. . 
FORC! fLSS'" ,,,eel 
SINSOR 'OSITIONS ~tN' ~ " !4 ,. 48 
#0~,~~t'JON8 (~l~,j ... ;J& .. _;', • :'O "~~,. 1~0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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_ .. ~ ....... ".-- ............ "" .. .., ... w........ . ......... ,. ....... 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!8T. ,0_ • Lot, ,'15+ Q1t'.,."M !ftO,' "IM!I t4 31 TEMPlttS ,~ 
DVNA'L!eT DATA •• 

'OReE tlBI". t,~e: 
S!N~08 'OIITIONI, fIN' 
_Dr~L~CT!ONS (~rb§2 __ 

• .tlW II 3. 18 
.;,8 .. ;'1-. ~r8 .. ;~3 .• ,1 .....................•...............•••......•.•....•• ~ ..... ~ 

T'S', 0 'LOt. ~'I. ~ t •• ,.o~ !eO" "IM!. t4 3~ T!MPlttS 11'. 
OVNA'lEer ~ATA ~. 

'OReE tlSI',. tIe.: 
S~N~O~ 'OSITION$ fIN' • tz 21 ,. 48 

. D~'l,.!e'!ONS tMII,..$' ,.38. :'t . :,. :13 .21 
************************************.***** 
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~!~l~C!JQ~.Q!j!~SV~M~~V, . .. ~ .....•...•.....•..••.• 
OV~RlAVEO CACP EA8TAOUND !H 1~ 

**************************************************************** 
DISTI 13 CONTI 51~ DAT!I iq AUG ~I H!GHWAVI IH1~ EASTBOUND 
a~ctl. , ~ JOBI . ,eFTRI ,1'92 .,', ,COUNTV, ,COLORADO 
**************************************************************** 

************************************.*.************************* 
T~ST SECTIONI 02 T!ST DAT!I 22 MAV 80 PAV£~!NT TV~!I OVlV CRCP 

.... w.- .~!V~~'L4.!HJC~~!~'!~. ~:5'. 8~'~. b.,1 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!STI"D. 8 lOCI qb5. e fb.'.OM ~oG" TIMr' 15 31 T!MPiu! ,~ 
DVNAFl~CT DATA •• 

24 3b .' ~'b .. :''''_ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~S'I D_ q Loe, qbb. e fb.FRo~ '~G~) 'I~!' 15 31 TEMPI115 ,. 
DVNAFlECT DATA •• 

FORCE flBS'), !~0e: 
S~NSOA POSITIONS ~!N) 0 1, 24 3b 48 
wD~~~~CT~ONS f~!~~j _ •. ;" .• ;, •.• :,4 •• :Zq .• es 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI .D. 10 LOC, qb1. I ~b.FAO~ !~G" TIM!I I! 3§ TE~P~11! ,; 
OVNA'lECT DATA •• 

FORt! flBS')1 lel0: 
S'NSOA POSITIONS f!N) 0 I' l4 Jb 48 
.O~Fb~~!JONS (MI~~~ _. _ .~~4 .;'3.~.;'1 .. ;1'_ ~Il 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI 0.115 lOCI qb8. 0 tb.FAO~ !~G" T!M!I 15 45 ,[~p.l1! ,~ 
OVNAFl~CT DATA •• 

o t~ 
. 32 ' J" 

.. • 'It .,. ... .,. ... r .. v 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!STI,D. 12 LOCI ~f.q. III fb.,AOM !"G,) T!~!i 15 50 T!MPilt5 '. 
DVNAFl~eT DATA •• 

. . 
FORC! flBS"1 tAIl. 
S!NSOR POSITIONS ~IN) 

.. Dr~lECTJQ~S fM!b§i _ .. 
24 Jb 

• : '''. ,: 2 S •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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_. ~.. •• w • • • ~ ~? _ ~ _ • • ~ • + • • ~ -. ~ ~ w - - • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!Sil 0. 13 LOC, ~~0~ e f'.~ROM ~~Gr' TIM!, 16 e T!MP~ti5 ,~ 
DVNlFLEeT DlTl •• 

'ORe! flel,). l~e0: 
S!NIOR ~OSITIONS fIN) 
.D~~~~trtO~8.~~I~'l _ 

--
. ;!;-,-:~; 20 16 4 • 

• ~J. .;31. ~,a_ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI D i4 LOCI ~'1+ I r6.~~O~ !~Gr) TIM!I 16 5 T!MPitt5 ,~ 
DVNA'LEeT DlTA ~. 

o .1' !4 36 
w~~, -,9 •. v ~!5 .~:" 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI"D~ 15 LDCI ~~2+ e t,.,ROM !nGr) TIM!. 16 10 TEMP'!15 ,~ 
DV~"l!eT DATA •• 

FOReE tLBS')' 'tee: 
S~NSO~ POSITION~!rN) . I i~ ,20 36 48 
,O!'~!~TrONS (Mrl~'. ,.48 ,:~T I :43 :35 _,I 

************************************.**************************** 
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DE'LECTION DATA SIIM"'AltV .,._,fIIIi , .... .". ~ '---w· ...... 
••••••••••••••••••••••••• 

TTt TEST SECTION 
• • • I • • 

*********!* .. ***********************.* ••• *.*.*****.*.* ••• * •• ***.* 
DtSTI t' CONTI ~i DAT!I l' AUC ~I ~tGMWAV' 
S~Cr' JOBle~TAI C~UNTVI BA~Z08 
.***** •• ** •• *************** ••••• *.*** •• ****.******************** 

* •• ******************.****** •• ********.************************* 
T!ST SECTIONI A 18 TEST OAT!I 21 ~AV.I 'AV!M!NT TVPEI ASPHALT 

· ____ y.. . ~~~V~~SI_4. THJ~~~~OS!e, .,;.~. 8.,e e.,B . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!STI.oi LOCI 0+2' (,.,RO'" E~G~' TIM!I 17 I TEMP.llB '1 
OVNA'LECT DATA •• 

- -FORCE fLBS", tIel. 
S!NSOA POSITI~NS fIN) I i, 24 3. 48 

.. D~F~!~TrONS tMI~" ~6' .:.,. ~'I ,:41 .12 
********************************.*******************.** •• ******* 
T!ST SECTtON. A II T!ST DATE. Z1 MAV AI ,AVEMENT TVPE. ASPHALT 

· .. ,... .~!V~A~'_4. TH!t~~~e'!" l;el.12~lfI ~.II 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI,02 L.OC. 0+21 (6",ROM EnG" TIM!. 17 5 TEMP,lil Ff 
DVNl'LECT DATA •• 

'DACE (LBSF'I te~0: 
SENSOR POSITIONS (IN) I tl 24 3. 48 

· D!F~E~TrONS (MIL$l f~8. :.~ ,:3' :2. .~3 
*************************************.************************** 
T!ST SECTION. A 11 TEST OATEI 23 MAV AI PAV~MENT TVPE. ASPHALT 

· _ ~.w.. ¥~!Y~R'I.4 •. !~t~~~~e'E~1 1;.,_ 4~.e l~.A • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST I .0' Loe I 0+20 '(6.'AOM l!'oGir' TIM! I 17 • TEMP.tt 0 , f 
OVNAFLECT DlTA •• 

FORCE (LBS'), teee: 
SENSOR POSITIONS ~IN) 0 1, 24 3, 48 
.D!'lE~TIONS (MI~" ~'t .:'1 I :'3 :24 .20 

**************************************************************** 
T'ST SECTIONI A 2 TEST OAT!I 23 MAV ~e PAvEMENT TVPEI ASPHALT 

. _ .. __ ,~!V~A~I~4~T~~~~~f:eS!', _~~Ie. 4.~0 ll.Qt0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTI. D9. LOC, e+21 (e.,ROM !"G,) TIMEI t7 14 TEMPltll ,~ 
DYNAFLECT DATA •• 

" . 
FOReE fL.BSF'1 tlee. 
S!NSO~ POSITln.NS tIN) 
_D~FL~CTJQNS (MI~~l . 

e ,t, 20 36 48 
·~5 . "38 "t 

,f. .." •• 95 .•..• ~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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$ I I " * . t '. t •••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••• 
T'ST 8!eTtO~1 A 5 TEST OATIl 25 ~Av ~I ,AV!M!NT TV'!I ASPHALT 

LAVERS. AI T~re~N!~.!S' i:m0 4~11 12.el 
~ ............ w ...... ~, ....... ' .... - ..... -,,,,, ..... v- v· .. ~ ... ,,~ .. ",.-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TrIT. D5 LOC. 1+21 t •• ,qOM ~~G" T!MEI t1 11 TEMP.ltl ,~ 
DYNA'lEeT DATA •• 

. ,,, 
FORe! (L8S"1 tlee. 
S!N~OEt PDSrTtoN~'(Un ,0 ,t2 ,24 .3. ,48 

, ,DEFLECTIONS (MILS', 1.11 ' ••• I •• 5 .• 45 .• 32 
••••••••••••••••••••••••••••••• * •••••••••••••••••••••••••••••••• 
TEST SEeT!ON' At8 TEST DAT!I 20 MAV _, PAVEMENT TVPEI ASPHALT 

~ .. y '" _ '. ' ~ ~'Y~~SI. o~ . TH%el5~!,'E" . J :""_ 8.,0 8.,0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!STI,,06 LOC, e.2It •• 'ROM EOO" T!M!I e ') T(MPI ~1 ,~ 
DVNA'lEeT DATA •• 

FORe! (LBI"I tRee: 
SENSOR POSITION8 tIN' I t, 20 1. 48 
,D!F~!eT10NS (Mtl$i~.5 .;.; I ~52 ,:42 .~l ••••••••••••••••••••••••••••••• * ••••••••••••••••• * •••••••••••••• 

TrST SEeTrONI A 2 TfST OATEI 20 MAV _I PAV!~ENT TVPEI ASPHALT 
• • w w. _ ••• i,:!V~RtU_4_ T~J~~~!'O'I" . J:00. 4.,a 12.00 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST, 0; LOCI 0+21 t •• FROM EnG" T!M!I e 14 TEMP, 91 ,~ 
DYNiFLE~T DATA ~. 

FOReE (leS", t~e8: 
S!N~O~ POSITION~ tIN) • 1 ,,24 .3. 48 

· D!Fl,.EeT~ON8 (MJl~' .5.. :" t :''1 .49 .2 • 
•• *~.*.~ •••••••• * ••• ~.* •• * •• * ••• * ••• ! ••••••••••••••••••••••••••• 
T'ST SEeTtoN, A 5 TEST DATE. 24 MAy _a 'AVPM!NT TVP!, ASPHALT 

.•.• ___ ~~!VrR'I_4v.T~I~~~~'s!e' .1:la. O~~I 1~.~1 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. 08 LOC. 9.21 t •• ,ROM r~G,' T!M!. 8 t8 T!MP. ~1 ,. 
DYNi'L!eT OAT A •• 

FOReE fles". Imla: 
SF-NSOR ~osrTIONS tIN) I 1~ 24 ,. 41 

.. 0~FI,.E~TtONS fMI~$;, i:~3 .:'''. :641:44 _,2 . 
•••••••••••••••••••••••••••••••••••• * ••••••••••••• * ••••••••••••• 
TFST SECTION, A10 ;~ST OAT!' 20 MjY.- PAV~MrNT TYPE' ASPHALT 

• _ .• __ . _l!Y~R~I.4. ~~J~~~!,S!'J t;e,.!2~'" !_~e 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST'.iD~ Loe, 8+20 ( •• '''OM [~Gir' TIME' I 22 TEMP. ~1 ,. 
OVNAFlEeT DATA •• 

,nReE (lBSF', t~~0: 
S~NSO~ POSITtONS ~IN' 
.O~'~ECT'ONS f~Ib3~ _ _ 

I ,1~ .14 ,. 48 
.~I •• ~ .413 _:31._l0 

I' .v ., 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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, • , • ~ • I. I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST SEtTTON, A 11 TEST OAT!. 24 MAV ~I 'AV!M!NT TV'!' AS.HALT 

_,' ~,_... ,,~l!V~Re',4~ r~J'I$~fe8!" ~ 1:11_ 4.,,, 12.1", 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTe,Dil LOC, I.2If ... ,ROM !OG,' TIME' 8 2~ TEM'I ~1 ,~ 
DVNAFL£CT DATA •• 

FORCE fLISF'. t~I": 
IENSOR POSITIONS fIN) " l' !4 ]. 48 

· D~'t,.E~TrONS fMIl,$ ~." ,,:,' I :]. ~Z5 ~2" 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST SECTION' A 14 TfST OATEI 24 MAV _I ,AV(MENT TV'!' AS'WALT 

· _ ._ .~~V~ASt.4. T~l~~~!~S!S' _1;"0.12~~0 9.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTldD;t LOCI a.ZI f •• FROM !~Gir' TIM!. 8 34 TEMPI ql ,~ 
DVNAFLECT DATA •• 

'OReE flRSF'. tlla: 
IEN~O~ '08ITION~ ~IN' ,0 tP 24 .]. 48 

· ,D~Ft,.EeTrONS fMIl'~ , .ll ,;~, .• ~., .22 ~20 , 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'IT SECTIONt A 15 TEST OATE. 24 MAV ~0 ,AvEM!NT TV'E, ASPHALT 

• • w_v-. ~~!V~~~,,4. T~I~~~re8!3It:I"_ 4.~0 12.0" 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. ,D;2 LaC. 0.20 f,.'ROM EnGir' TIMEt 8]' TEMPI ql F. 
DVN&FLEeT DATA •• 

FORCE (LIS". t110: 
SENSOR ~08ITIONS fIN) 1 1, 24 ]& 48 
DE'~e:~TtON8 fMIL" :'] .:~,. :2! ,;21 ~11 

***~***.***.*.****.* •• ************.***** ••••• ******.*.*.**** •• ** 
TFST SECTION. A 13 TEST OATEt 24 MAy _0 'AvEMENT TV'!' AS'WALT 

• .,w .. , ,~~~V~R8t.4. THJ~~~~'8!~f,':0'_ 4.00 ~.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. ,oil LOC. Ih20 r, .. ,ROM EnGir, TIME I e 3q TEM'I ql '. 
OVNAFLEeT OAT' •• 

FORee: (LBS"I tll0: 
SENSOR ~OSITION8 ~IN' " Ii !4 S& 48 

· ,D!'LE~TrONI (Mll$' ;44 .:.~ I _,4 ;28 ~~] •••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••• 
T'ST 8ECTTONI A 1. TEST OAT!I 2a MAY ~I ~AVEM!NT TVP!I ASPHALT 

_ ~. __ ~ .. L~V~R"_4, THJe~~~;S!'. $:00,12~~0 1'.~0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST. Di4 LOCI 0+20 r'.FROM !~~" T%MEI e 41 TEMP. ~l ,~ 
DVNA'LEeT DATA •• 

'~RCE fLRS'" t~~0: 
S~N80~ POS!TrnN8 tIN) 0 12 24 1. a8 
.D,,'b~~TJON8 f~I~3' ..• ~5 __ ~:i, w :~, :~0 .~ • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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, l • ' • • • .; • ". , ,. • 

*~************************************************************** 
T~ST S[CTYONI A l' TEST DAT!I 2. MAV ~8 PAV!M~NT TVPE. AS'HALT 

'. _ ••. . .l~V~R"_4. T~Je~~E~S!~, .':0~.12.~0 1~.0e 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T[ST'Dj5 LOC. 0.28 ~~.'ROM ~DG" TIM~t 8 42 TEMP, '1 ,~ 
DVNAFLECT DATA •• 

FORCE tLBSF). i~00: 
SPNIOR POSITION8 tIN) 0 t~ Z' 36 " 
DEF~E~TJONS (MIL~) .51:'~ :28 :ZI .t8 

**************************************************************** 
TfST .feTtoN. A 9 T!ST DATEI 24 MAV ~0 PAV!MENT TVP!. AS'HALT 

._ . .,. .... ~~!V~R~I.4. THJC~~~;S!~' .,;00 I~~U' 9.00 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST.Dj' LOCI 0+28 t6-FROM r~G~' TIM!' 8 41 ~!MPI '1 ,~ 
D¥NAFLECT DATA •• 

.. . 
FORCE (LBS')I t~~0. 
S~N~O~ POSITIONS ~IN' ",IP. 2. 36 II 
,D!'LE~TrON8 (MIL~~ .~5' .• 4~, :12 :23 .t' 

**************************************************************** 
T~ST S!eTtoNI A 29 TEST DATEI 24 MAY.8 'AvEMENT TYPEI ASPHALT 

.• w __ ~. • .l!Y!R,'.4. !~J~~~~eS!et _';0~ 1.~0 ~.~e ......................•.•...••.....•....•.•........... -...... . 
TESTt ,Di, LOCr ".20 ".FROM EnG" TIM!, e 45 TEMP, 91 ,~ 
DVNAFLECT DATA •• 

, , 
FORCE tLBSF). tefl'e. _ 
SEN~O~ POSITI(,)N~ fIN' 0 t2 24 .36 18 

. DPII'LECTIONS CMIL~) .35, ~" . ~29 .2' ~22 , 
**************************************************************** 
TEST ~ECTTON' A , TEST DA~!I 24 M4V., PAVEMENT TYPE. AS'HALT 

_ ..• •.. ~~!Y~R"_4. !~I~!~Ee'!$' .,;,11' 12.~9 ~.ee 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TfSTIDie LOCI "+l0 t •• 'RO~ ~oG~' TIM!I e 51 T[MP. '1 '. 
DVNAFl~CT DATA •• 

FORCE (lBSF'. tAle: 
S~N80R POSITION8 tIN) 0 !~ II S6 48 

, D!F~E~TtONS (MIl$' ~91. :~3 ,~~. :4' ~14 
**************************************************************** 
T!ST SECTTONI A , T!ST OATE. 2. MAV., PAV!M!NT TYPE. ASPHALT 

. •.•.• .~!Y~R~ •. 4. !~Je~~~CS!', .;~' .•• " I,.~e 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!ST" D; q Loe I 11'.20 'f6.FROM EnGII" TfM! I e 52 TEMP I '1 , ~ 
D¥NAII'lECT DATA •• 

e ,1~ 2" 
-.~" - ••• ~~w :,5 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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~ , • • • • f ' • • I. ' . • . 1 ' 

**************************************************************** 
T'ST SEeTtON, A 5 T!ST OAT!, 20 ~AV.' PAVEMENT TVP!I ASPHALT 

_ .. _ •... , ,.~&V~RII.O ·n4tc~b'Ee'!S'$:me. ~.!,e f.le 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~8TI D~~ Loe. et2m t'.F~OM ~~G" TIM!I 8 5! TEMPi 't ,~ 
DVNAFlEeT DATA ~. 

,. " FOReE (LBS". t~00. 
S!N~O~ POSIT10N~ ~IN' e .1i .20 .3.08 
D£'lEeTtONS (MI~$' 1.0' t.'~ ,.8~ ." .,e , 

**************************************************************** 
TF8T SEeTtONI 4 t T~8T OAT!. 20 MAV.0 pAvEMENT TVPEI ASPHALT 

'I "". 

• •• _"y.. . .\,!ve:",.~o. TI:IJC~~~,S!SI ".me 4.~" 9.(''' 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TESTIDit LOC, ".2m ( •• '~nM !~G" TIM!I 8 55 ~!Mpi 't ,. 
DVN1FLEtT DATA •• 

" FOReE (LBSF'I ,,,,,,,(II. 
S~N~OR ~OSITInNS (IN) e ~ 1~ 20 J,08 

. D~'I,.E~TrONS (MIt$' t~31 t:t~ 1 ~85 :.e .421 
**************************************.************************* 
T!ST sreTtoNI A 0 T!ST DATE. 20 MAY ~I PAVE~!NT TVP!I ASPHALT 

• J_y ... • _~~Ve'RII.O. TH1C!S~~eIESI . ':8e. 12.\,0 12.~U' 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~ST' D~2 LOCr 
DVNAFLEeT DATA •• 

. " FOReE (LBSF), t~le. 
SENSOR POSITIONS (IN) " 1~ 24 J, 48 
,O~'lE~TTONS (MII:.~l. ,~". :~, I :21 :23. ~22 . 

**************************************************************** 
T~ST SEtTtON, A e TEST DATE. 24 MAV." PAV~M!NT TVP!I ASPHALT 

· .• ".. .~!V~R~I.4_ T~J~~~!;.tsl ~!I:ClJ0. t2~~1 1,.10 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T!STI"D~3 LOCI 0+28 ('.FROM ,,,G,, TIM!. 8 5' TEMP. '1 ,~ 
DVN&FLECT OAT ••• 

. . 
FORCE (Les", tClJ~0. 
S~N~O~ POSITtON8~tN) . a 1~ .'0 .3~ 08 

, D~'I,.Et;:TtONS (MIL$~ ."'. :~~ I .,. .25 .22 
**************************************.************************* 
TFST SECTIONI A 28 T!ST DATE. 20 MAY ~a ~AV!M!NT TV'EI A.'HALT 

... _~ •. _ . _~!V~R'I.O_ !WJ~~~J~S!S.':9~ 8.,8 •. 11 ....... ~ ...............•............ -..... ---•.............•.. 
TES!I"DlO Loe. 9.29 ".'''OM !I')G,' TIM!I ,ee TEMP, " ,~ 
DVN1'LEeT DATA •• 

FORCE (Les". 1aBe: 
SF.N80R ~08IT!ONS tIN) B t~ 24 J. 48 
_O~'~E~T!ONS (MI~~l _ ~ .~~1 ,.;9~ • :!O _.;11 ~J' -_ ...........................•.....•................•....•.•.. 
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***~***~************~********.******-!*~************************* 
T~ST SECTION. All TEST DATE. 24 ~AV.. ~AV!~!NT TVP!I AS~HALT 

.~ " __ w._ ." .~~V~~~1~4. T~J~~~~eS!~' 3:.1 4~~1 ~.~0 ....... ~ ......•.....•..............•.....•..........•......... 
T~STa D'5 LOC, 1+21 ~6.FROM !~G" TIME' • 5 TEMP. '1 F. 
DVNAFLECT DATA •• 

~ " , " 
FORCE (LBSF,. t~10. 
SENSOR ~OSITrONS tIN, 0 l~ 24 36 48 

, . O~FLE~T~ONS CMIt.'$' . ~51 ,:9~. f .43 :15 .2q 
**************************************************************** 
T~S; SrtTION. At9 TEST OATE. 24 MAY.I PAVEMENT TVPE' ASPHALT 

__ .. ' ... , .. L!V~~~1 .. 4~ T~%e~~~~e!s. 5;00. 8~~1 ~.~e 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST.D.' LOC. 1+21 f •• FROM !6G~' TtM!1 q 'TEMPi.J F~ 
DVNA'LEeT DATA •• 

o • • 

FORe! fLBS'), 1~'0. _ 
S!NAOR ~OStTIONS fIN' 0 1l 24 J6 48 

, D~F~E~TtONS (MIl,,~~. ,:~,. ~41 :34 .28 
**************************************************************** 
TEST SECTION. A21 T!ST OATEI 24 MAV.I PAVEMENT TYPE. ASPHALT 

. ....... . ,~!V~R" _ 4. !~Jt~~~,S!'r 3;10 12.~0 8.~1 ....... ~ ............•..•...........•...•..............•.....•. 
T'ST, D~' LOC, .+20 f •• FROM EnG" TIME' q 8 TEMPI ql ,~ 
DVNAFLEeT DATA •• 

• FORCE fLaSF'1 t~~0. 
S!NSO~ ~oeITrONS (tN) 0 ,la 24 36 48 
O!FLE~TrONe CMIL~' ~38 .'1, :1" :31 ,26 

********************~***************e*************************** 
TFeT SECTtONa A11 TEST OAT!. 24 ~AV ~0 ~AvEM!NT TVPE' ASPHALT 

.w _.w w_ .~!V~R31_4T~Jt~~E~S~$' .3: 00_ 8~,e e.81 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~STI O~8 LOC, 0+20 ( •• ,~O~ !~G~' Tr M!. '11 TEMP, 93 ,~ 
DVN"L!eT DATA •• 

'ORe! fLBS". IIB0: 
SENSOR POSITrONS fIN) 0 i, 14 J. 48 

,O!FLEeTtONS (~IL~; ~6Z ,:,~, ~4' :18 ,$1 
**************************************.************************* 
T'S; S!eTTONI A24 T!ST OAT!I 24 ~AV ~m 'AV!M!NT TVP!I ASPHALT 

_ •.. _ ~ .~!V~R~'~4_ T':It'~~~eS!3' "~;e0~ 8~~0 ~,0e 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST. D~q LOCI 0+21 f •• FROM !~G" Tr~EI q 12 TEMPI 9J ,~ 
OVNAFlE~T DATA •• 

, f 

FORCE fLBS'" t~~e. 
S!N80R POSITIONS tIN' e ,t, 24 J. 48 
_D~F~E~T~ONS (Mlb3~ ~ . 1~~1 ~I~' F ~~t :44. ~33 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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1 ., " .! , ' • I .., • , 

*******~***********************.****** •• *******.**********.**.** 
T'ST SEeTtoN. A2& TEST DATE, 24 MAV., PAVEMENT TV'E, ASPHALT 

__ ._. w .~~Y~R".4_.T~t~~~!~,rSI_.l:e~_ 8~,e. e.~0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'-ST, D1B LOC. 0+2' f •• FROM EoG~' TIM!. • 13 TEMP •• 1 ,. 
DVNA'LEeT DATA •• 

. , . 
FO~eE fL8S"1 telB. 
S'N~O~ POSITION~ {IN) . B .tl .24 .1& 48 

. O~'~E~T~ONS (MIl~) •• 8 .• t, .. '3 ,.42 .33 . 
****.** •• ***************************.*.************************* 
T'ST sreTtoNI A2' ,'ST DATE. 24 Miv., ,AvEMENT TV'E, ASPHALT 

.•. ~.".. . ,"~~V~R~'.4~ rI;lJtts~~e$!" ]:B~. 8.~0 ~.0" 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T'ST •. 0'1 LOCI 0+2B f6.'~OM EnG~) TtME' • t' TEMPi 0 F; 
DVNAFlEeT DATA •• 

" . 
FORCE flBS". t010. 
S!N$O~ POSITIONS tIN) . 0 t~ 24 36 48 

. D"I..!eTtONS (MtUP .08. :~, ! :013 :33 .28 
****.****.* •• ******.********** •••• ****.****.******************** 
TFST SECTIONI A25 TEST OATEI 24 MAV~' PAvEMENT TVPE. ASPHALT 

.~ •.•.• _ .. ~!V~R' •. 4. T~t~~~~CSEel .,;0,. 8.~0 ~.0a 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEST, .. D32 LOCI 0+21 f6.,ROM EnG,) TtM!1 • 16 TEMP, "'~ 
DVNlFlEeT DATA •• 

FORCE tLeSF). tl~0: 
SENSOR POSITIONS fIN' 0 t~ 24 ]6 48 

. D.rFlEeT~ONS (MIl~~ ;38. :'1 . ~'4 ;2. .2' 
***.*.********.*** •• *******.********.*.*.************************** 
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