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MEASURING DRIVER PERFORMANCE IN BRAKING MANEUVERS 

ABSTRACT 

Rodger J. Koppa, Daniel B. Fambro and Richard A Zimmer 
Texas Transportation Institute 
Texas A&M University System 

College Station, Texas 

A simple and reliable instrumentation package with an on-board computer for 
installation in a test vehicle or the test driver's own vehicle is described. This package 
was used in a research project recently complete~ an empirical investigation of stopping 
sight distance. Selected data on perception-response time (PRT) and braking 
performance under both artificial and simulated on-the-road emergency conditions are 
presented. PRTs were less than the AASHTO assumed constant of 25 sec even at the 
95th percentile. Braking performance in terms of steady deceleration was greater than -
032 g at the 95th percentile. 
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Boar~ January 1996 
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INTRODUCTTON 

Since 1940, the concept of stopping sight distance (SSD) has been an important 
factor in the geometric design of roadway facilities. A simple model for predicting SSD 
was first proposed by the American Association of State Highway Officials (AASHO) 
now called the American Association of State Highway and Transportation Officials 
(AASHTO) (1). Over the past 55 ye~ the parameters of this model have been altered 
to account for changes in eye height, object height, and driver behavior. But the model 
remains a simple chaining of constant deceleration after an allowance of lag time for the 
driver to detect a hazard and initiate the braking maneuver. The driver is assumed to 
make what amounts to a step input to the brake system of his or her vehicle, and 
maintains this input until the vehicle is at resL This behavior is characterized as a 
"locked wheel" braking evenL 

The lag allowance over the past half-century has not varied with respect to 
amount of information being processe~ workioa~ or driver capabilities and limitations, 
but the 1940 Policy (1) estimated the lag to be between 2 and 3 seconds. More recently, 
the allowance, termed "perception-reaction time" or PRT has been established as a 
constant· 2.5 seconds (2). A driver on a rural country road with little or no traffic is 
presumed to react the same as a big-city driver on a congested freeway to an obstacle 
suddenly perceived in his path: hit the brakes in 2.5 seconds or less. The 1990 AASITTO 
Policy (2) makes the assumption " ... nearly all drivers under most highway conditions, 
travelling at or near the design spee~ will require 2.5 seconds or less to perceive and 
react to a hazardous object that is in the roadway." 

Although the simple model described here has served well for many years, there 
has been a significant research effort in recent times to bolster or supplant this model 
with one that has its roots not in theory or engineering judgement but rather derived 
from actual performance of real people in r~al vehicles on real roads. How do real 
drivers behave under emergency conditions in which SSD is a significant factor? Project 
3-42 of the National Cooperative Highway Research Program Detennination of Stopping 
Sight Distances, conducted by the Texas Transportation Institute (TTI), is the most recent 
effort to provide such empirical data on all parameters of the AASHTO SSD model (.3.). 
This paper will not attempt to cover the results of that multi-faceted research project, 
but rather will concentrate on methodology. 

There is a very real phenomenon which persists through all research into driver 
behavior: the effect on performance produced by the driver's awareness that they are in 
an experimental situation. It could be called the Human Factors equivalent of the 
physicist's Heisenburg Principle: since all sensing and measurement must involve an 
interchange of energy, the mere act of observation changes the phenomenon. Oassic 
traffic studies approach the ideal of observing driver behavior in which the drivers have 
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no idea that they are under observation. All they see (if anything) is a traffic sensor 
across the highway, perhaps some people with clip boards on the side of the road, etc. 

Such "covert" observation is both macroscopic and quasi-experimental. Only gross 
correlates of behavior (brake light onset, lane placement, speed, other dynamics of the 
driver-vehicle system) can be recorded. The process is quasi-experimental because only 
very limited kinds of intervention can be done (traffic control devices) for ethical, 
jurisdictional, and liability reasons. Emergency conditions can never be induced for 
unsuspecting motorists! If a driver knows that he or she is a "subject," what changes 
might this knowledge make as far as a braking maneuver is concerned? Does it make 
any difference if the driver is driving their own vehicle versus a test vehicle provided by 
the researcher? How can an "emergency" or even a "surprise" event be presented, and 
will it be so perceived by a driver who is acting under the direction of a researcher? 
These questions are hardly new, but they must be addressed in some fashion if anything 
like an accurate prediction-a model-of driver performance is to be made. 

To assist in answering some of these questions, a comprehensive braking 
performance study was undertaken. The objective was to evaluate driver braking 
characteristics, in particular, to an unexpected hazard encountered in the roadway - one 
that would tend to trigger an extreme braking maneuver, like the one modeled by the 
AASHTO stopping sight distance equations. To accomplish this objective, a simple, 
reliable, and portable package of vehicle instrumentation was developed. Since much of 
the planned study involved "one-shots," i.e., the driver could only be presented once with 
a seemingly genuine (if simulated) hazard, it was especially important that the 
instrumentation be reliable. 

VEHICLE INSTRUMENTATION 

The instrumentation package devised for this project was designed to be quickly 
installed and removed from any motor vehicle in a maximum time of 30 minutes. The 
equipment also was required to be as "passive" as possible, i.e., not requiring disassembly 
of any vehicle equipment or structures, or any drilling or other permanent alterations to 
the host vehicle. The specification was as follows: 

1. Event of interest (braking maneuver) 30 seconds or less in duration 

2. Vehicle velocity at onset no more than 113 KPH (70 MPH) 

3. Longitudinal acceleration + /- 1 g ( + /- 0.05 g) 

4. Lateral acceleration + /- 05 g ( + /- 0.05 g) 

5. Vehicle velocity (error + /- 5 per cent) and distance (error + /- 3 m) · 
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6. Events with respect to time base (all binary): 
a) Onset of signal to driver (2 channels) 
b) Driver foot pressure on throttle pedal 
c) Driver foot pressure on brake pedal 
d) Time mark by on-board experimenter ( also for trigger to RF 
transmitter) 

7. Sample rate 100 per second (10 msec per sample) 

The instrumentation package to accomplish these specifications included a 2-axis 
accelerometer box, without a stabilizing platform. The data acquisition program was 
written to correct for vehicle pitch and roll. based upon analysis of video tapes made of a 
test vehicle being braked · in tangent and curve sections of interest in the study. The 
servo acceleromete_rs were Sunstrand 303 Series, with the following characteristics: Full 
scale range of 15 g, sensitivity of 1 volt/g, accuracy of + /- 0.05%. The box was located 
as close to the center of the vehicle as possible, and weighted down with several shot 
bags. 

The pedal instrumentation consisted of specially made metal sandwiches with 
foam separators which were taped into place on the pedal surfaces, however an array of 
tape switches wired in parallel would have performed as well. A sensitivity of 0.05 kg is 
suggested for future applications of such instrumentation. It is necessary to provide some 
kind of plate on top of the tape switches to ensure that every actuation generates an 
event for the trial. no matter where the driver's foot may fall on the pedal, 

The distance measurement sensor was a Datron Technology Non-contact Speed 
and Distance Sensor with its own on-board signal conditioning. This unit, which is 
attached to the vehicle with suction cups, looks down at the roadway and produces a 
pulse every 2.5 mm of forward travel, provided the road has any kind of texture. These 
pulses are convened into speed and distance signals in the appropriate format and units 
for recording. The accuracy of this unit is + /- 0.1 per cent. 

Signals to the driver were activated by the on-board experimenter by means of a 
button box concealed to the right of the front seat. The signals consisted of either a red 
LED placed on the top of the dash or a horn (piezoelectric alarm). A third button was 
designated as an experimenter record for any other event during a trial on which a time 
base might be required. This button could also be used to trigger an extraneous piece of 
equipment, such as a radio transmitter, camera, etc. 

All these analog (accelerometer) and digital inputs were processed into a Compaq 
laptop computer by means of an interfacing data acquisition unit. This unit is 
manufactured by IOtech, Inc. of Oeveland, Ohio. The DaqBook/100 plugs into the 
laptop's parallel printer port. The unit can provide 16 analog inputs ( expandable to 
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256), 24 digital input/output channels (expandable to 192), 16 high-speed digital inputs, 
and 5 frequency/pulse input/output channels. Two analog outputs (to an oscilloscope, 
for example) are also available. The DaqBook/100 emulates data acquisition plug-in 
boards for desktop PCs, and thus software written for those applications can be readily 
transferred to the laptop. Figure 1 depicts the circuit between the various sources of 
data and the data acquisi1:ion unit. The DaqBook/100, about the size of the laptop 
computer, was attached under the laptop by Velcro straps. 

The Compaq Model SLT 386z20 laptop computer executed a data acquisition 
program for each trial run. Keyboard entries included date, subject identification, trial 
run number, and a descriptor string. Then the experimenter inputed an initiation 
command to begin the run. A second command terminated data acquisition. The 
program, written in QuickBasic, then automatically wrote to a hard drive file. The file 
format is illustrated in Figure 2. It should be noted that the sampling rate can be 
increased by at least an order of magnitude, but then the file size for each run becomes 
commensurately large as well. A nominal file size (ASCII) for runs in this study was 
5,000 bytes. The sample rate was set at 100 per second to give a perception-reaction 
time (PRT) with an accuracy to the nearest 1/100 second. This level of accuracy is 
sufficient for reaction time or movement time studies, given the inherent variance of 
neuromuscular performance. Additionally, such lags are rarely reported beyond 2 
significant figures in the literature. 

The instrumentation described above was all powered from the vehicle's 12 volt 
electrical supply. Both the Compaq laptop and the DaqBook have power supply 
modules capable of running off this type of power source. Although multiple cigarette · 
lighter type adaptors will work reasonably well, cables that clamp to the vehicle battery 
will assure no loss of power or transients, and are recommended. 

The instrumentation package described above proved exceptionally reliable and 
easy to install and remove from subject driver's cars or trucks. In all, over 3,000 test 
runs were made, of which only about 100 were found to be unusable because of 
instrumentation or computer malfunction. Installation time using two trained research 
assistants took less than 30 minutes, and removal less than 10 minutes. Car owners 
expressed no reservations about any of the equipment except for the Datron electronic 
fifth wheel. This somewhat formidable array used large suction cups, and owners were 
afraid their finishes might be marred. The use of Saran Wrap as a spacer solved this 
problem. 
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Subject ID. OFl Run No. 6 Date 01-20-1994 

TIME DIST V A B Gy 
0.010 0 0 0 0 0.06 
0.020 0 0 0 0 0.08 
0.030 1 0 0 0 0.09 LEDON 
0.040 2 0 0 0 0.07 
0.0S0 3 0 0 0 0.06 
0.060 4 O O O r-+-4:R------f Tbroulc OFF 
break ························-····-···--· 
0.640 S2 0 l .01 0.06 
0.650 S2 0 1 0.02 0.0S 
0.660 SJ 1 1 0.04 0.04 
0.670 54 1 1 0.05 0.03 
0.680 55 l 1 0.04 0.05 

break ························-···-··-····-·--····················--··· ························----- Brake ON 
LOSO 86 1 0 0 1 0 0.03 0.02 
1.060 86 1 0 0 I O 0.03 0.02 
1.070 87 1 0 0 1 0 0. 0.04 
1.080 88 1 0 0 0 0 0 0.05 
1.090 89 1 0 0 0 0 .04 0.06 
break ·······················-·····................................................. ···-··-·--· ... 
1.180 96 1 0 0 0 O 0.03 . 0.04 
1.190 97 1 0 0 O O 0.02 0.03 
1.200 98 1 0 0 0 1 0.02 0.04 
1.210 99 1 0 0 0 1 ~.00 0.05 
1.220 100 1 0 0 0 1 0.00 0.05 
1.230 101 1 0 O O l 0.02 0.04 
break ········ .. ·························-···-·· ... - ............................. - .............. _.. --~ 
1.570 128 1 0 0 0 1 ~-63 0. .._ _ ___. 
1.580 129 l ' 0 O O l ~.64 .09 
1.590 130 l O O O l ~.66 0.07 
1.600 131 l O O O l ~.67 0.09 
break ····································-······················--.......... - ........ -.-....... . 
5.800 215 l O 1 ~.20 0.03 
5.810 276 1 1 ~.20 0.03 
5.820 276 1 1 ~.20 0.03 
5.830 276 1 1 ~.20 0.03 
5.840 276 1 1 ~.19 0.05 
5.850 276 1 O l ~.19 0.05 

Stop Distmcc 

break ·······················-·····-·-············-········-·························-· .. ···•·•••· 
6.970 276 l O O O 1 0.01 0.03 
6.980 276 l O O O l 0.01 0.02 
6.990 276 1 0 0 0 1 0.00 0.03 
7.000 276 1 0 0 0 l 0.02 0.02 
7.010 276 1 0 0 0 1 0.00 0.00 
7.020 276 1 0 0 0 1 0.00 0.00 
7.030 276 1 0 0 0 1 0.00 0.00 

Figure 2. Typical Data File for One Braking Maneuver 



BRAKING MANEUVER SCENARIOS 

A number of different braking situations were studied in this project. A 
comprehensive parametric study of pavement surfaces (wet or dry}, tangent and curve 
sections, and initial speeds was conducted with a special group of nine test driver. This 
research will not be further discussed here, but can be found in (J.). In another phase of 
the project, volunteer drivers each in tum participated in a series of maneuvers, either in 
a rn car or in their own vehicle, equipped with the instrumentation package. Drivers 
were briefed on the project in general terms, and then drove the instrumented vehicle 
for a period of time for familiarization. The test course was set up on a closed facility, a 
former Air Force Base which is now the Riverside Campus of Texas A&M University 
and the Proving Grounds for the Texas Transportation Institute. 

"Surprise" Braking Maneuvers 

After a few practice runs through the test course (Figure 3), to gain some 
familiarity with the vehicle (if they were in the TI1 vehicle) and the course, the drivers 
were presented with a completely unexpected barrier that suddenly sprang up from the 
pavement in their path. The two ends of the course were marked with four traffic 
barrels, two on each side of the "gate." The north set of barrels hid a hydraulic actuator 
which on signal from a radio transmitter (garage door unit) swung a hidden arm upward 
from a 5 cm wide trench in the pavement. The arm tensioned a monofilament line from 
which was suspended a three-foot high fabric barricade on which was emblazoned four 
stop signs. The drivers were at speeds approaching 885 KPH (55 MPH) when this 
barricade suddenly appeared. It was timed to be visible 64 m (210 ft) ahead of the 
vehicle, based on the AASITTO stopping sight distance equation using a 1 second latency 
and pavement friction of 0.80. With such a short time-to-arrival, it was hoped that the 
driver would elect to hit the brakes rather than think of an evasive maneuver. The 
barrier was designed to break away, if the driver hit it, without damage. 

All the drivers in the ''Expected" scenario described below participated first in this 
scenano. 
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wExpected• Braking Maneuvers 

In this scenario, drivers drove the sinuous course (Figure 3) at 88.5 KPH (55 
MPH). They were instructed to brake the vehicle to a stop as fast as possible when a 
very bright LED came on. The LED was mounted above the instrument panel on the 
1991 Chevrolet Caprice that they all drove. The drivers did not know from trial to trial 
when or whether the LED would come on. Part of the course was wetted by sprinklers, 
part was dry. Sometimes the braking event happened on the wet surface, sometimes the 
dry, and these conditions were co-varied by whether the commanded braking event was 
on a tangent or horizontal curve. Thus the drivers know that a braking event would 
come up on most trials, and were expecting it, but they did not know the specific place at 
which it might occur. 

Twenty-six drivers participated in this scenario using the TI1 vehicle. An 
additional 12 drivers also performed in this scenario in their own cars or light trucks. In 
the TTI car group, 12 were between 18 and 25, 14 were over 55 years of age, and each 
group was comprised of equal numbers of males and females. The 12 that drove their 
own vehicles were comprised of 3 young females, 2 young males, 4 older females and 3 
older males. 

won Road• Braking Maneuvers 

A portion of a farm-to-market road near the Riverside Campus of Texas A&M 
University was selected for this scenario. Tbis site is a rural 2-lane roadway unpaved 
shoulders, average daily traffic 300 vehicles per day. The pavement is asphaltic concrete 
in moderate to poor condition. The actual site for the unexpected object is in the 
middle of a 1.6 km tangent section. A nondescript pickup truck was parked in a drive 
leading to a pasture. with the __ bed pointed perpendicular to the roadway. The pickup 
was loaded with a number of"(empty) 380 I (100 gallon) cardboard drums, with one (on 
its side) poised at the edge of the tailgate. Extending from the tailgate of the pickup was 
a ramp that came to about 15 m (5 ft) from the lane of travel. At a radio signal from 
the test vehicle. the rearmost barrel was released down the ramp, seemingly to intersect 
with the oncoming vehicle's path. This setup is similar to, and was suggested by the 
COMSIS project by Lerner, et al(~)- The barrel, of course, was equipped with snubbers 
to prevent it from actually hitting the vehicle. A researcher posing as a farmer unloading 
these barrels was stationed at the pickup and was seen by the driver to be working 
around the pickup load to lend credibility to the sudden rolling of the barrel 

The driver was driving his or her own car, equipped with the instrumentation 
described earlier. The drivers for this one-shot study were 6 young and 6 older people, 
equally divided between males and females. The cover story was that we wanted to see 
how the car a.nd driver performed on such a rural road, and we also wanted the driver's 
comments on the roadway geometrics, pavement, and signage. The drivers were not 

10 



given any specific instructions as to road speed or maneuvers, but were asked to drive as 
they normally would on such a road. The driver and experimenter passed through the 
test site, with the fake farmer at work with his barrels, then well out of sight of the 
pickup, were asked to turn around and retrace their drive back to the Riverside Campus. 
The pickup then came up on their right side. As they neared the pickup, at 23 m (75 ft} 
distant, the barrel was triggered. The nominal and posted speed in that tangent is 72.4 
KPH ( 45 MPH), so this gave about a 1 second latency allowance. We were interested in 
the first overt response to the barrel, whether it was release of the gas pedal, braking, or 
a steering input The last estimate came from the lateral accelerometer channel 

FINDINGS 

Perception-response times (lag from first onset of signal or appearance of 
"obstacle" to initiation of the braking or other response) for the three scenarios and a 
baseline condition are shown in Table 1. The "baseline" PRT was obtained by having 
the driver sit in the instrumented vehicle, parked, and alert for the onset of the IED on 
the instrument panel. The driver hit the brakes as soon as he or she saw the IED. All 
the drivers except those in the "On Road" scenario. The mean, standard deviation, and 
estimates of percentile performance are provided in this table. The percentile estimates 
are derived from one-tail tolerance tables (~) at a 95 per cent level of confidence. For 
comparison, results from the similar study run by Lerner et al (i) are also included. In 
that study, drivers also responded to the sudden appearance of a barrel (from a hiding 
place in shrubbery) but had a considerably longer period of time (3.4 seconds) to decide 
what to do about the obstacle. The results reported here from that study are for brake 
response times only, since time to other maneuvers such as avoidance (swerve) was 
apparently not recorded. 

TABLE 1. PRT Comparisons 

CQndition Car Numh~r Mean STD 95th 2.21h 
TTI: 
Baseline Either 38 0.47 s 0.09 0.78 0.89 
Expected TIT 38 0.60 0.18 1.05 1.22 
Surprise TIT 38 0.82 0.18 1.23 139 
Expected Own 12 0.62 0.21 1.36 1.63 
Surprise Own 12 1.04 0.27 136 231 
On Road Own 12 1.10 0.21 1.68 1.90 

COMSIS (1) Own 56 1.51 0.39 230 2.61 
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Figure 4 takes the 95th percentile estimates and plots them as a function of 
experimental condition. Note that drivers tend to be more conservative with their own 
cars than with a test vehicle provided by the research organization. Both 95th percentile 
"expected" and "surprise" PRTs with their own cars are longer by a factor of 1.1 to 1.3 
than when similar drivers were in someone else's car. In retrospect, it would have been 
interesting to run drivers in the "Expected" scenario in both cars to get a better estimate 
of this difference. PRT for the "On Road" scenario is somewhat shorter than for the 
"Surprise" sequence in which drivers were. confronted with a contrived barricade that was 
obviously some kind of artifice designed by the researchers. These differences were all 
statistically significant at an alpha of 0.05. Debriefings of drivers suggested that the 
barricade startled and confused the drivers, but they thought we made it happen, but 
none thought that the barrel on the open road was activated by us. Hence the level of 
arousal may have been higher for what the drivers took to be a real hazard that bad to 
be reacted to, as compared to a fabric barricade, to which the first question might have 
been, "What is this .all about?" 

The times found in the COMSIS (Lerner, et al, f) study can certainly be taken to 
be reliable, considering the large number of drivers. The situation presented to these 
drivers admitted of several different responses, because they had such a large lead time. 
In this study, the driver's response in almost all cases was swerve, then a few braked, 
because they were so close when the barrel rolled. It may be interesting to note, from 
the AASHfO Model point of view, that the 95th percentile estimates and all but one of 
even the 99th percentile estimates are within the nominal 2.5 second PRT. This PRT 
assumption may be conservative, but certainly the empirical results only briefly sketched 
here are within this outer limit. 

BRAKING PERFORMANCE 

Maximum Braking 

A very typical time history of both longitudinal and lateral g forces taken from -a 
braking run is shown in Figure 5. On wet pavement, the driver quickly (within 0.5 sec) 
achieves a maximum braking force of nearly -0.6 g, then the vehicle essentially slides to a 
stop, typically with less deceleration than with the wheels rolling. Lateral g forces are 
reasonably stable on this tangent section until the end of the maneuver. The sinusoidal 
motion at the end represents suspension jounce with the vehicle at a standstill. A plot 
like this can be extracted from the record on each run. 
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Data files in the study were scanned for the maximum or peak g force achieved 
on each run (Gxmax). The average deceleration observed during the "Surprise" 
maneuvers in the TTI car was -0.91, with a standard deviation of 0.08 g. In contrast, 
drivers in their own cars in this maneuver were more conservative, at a mean of -0. 74 g, 
with a standard deviation of 0.09 g. It may be that braking tests seem rather severe to a 
driver, and they are less willing to put the wear and tear on their own vehicles as 
compared to someone else's vehicle. However, it could very well be that drivers under 
emergency conditions in which a stop appeared to be the only viable option would exert 
peak decelerations on the order of the levels observed in the TTI test vehicle results. 

"Steady" Deceleration 

The simple AASfITO formula can be used to derive a constant deceleration 
estimate from the actual stopping distance: 

·a = 1.15 V2 
/ 2BD 

where a = acceleration in ft/sec/sec 
V = velocity in MPH 
BD = braking distance in ft 

and then divide by 32.2 ft/sec!- to give the deceleration in g units. 

In general. drivers on dry pavement achieved levels of steady-state deceleration as 
shown in Table 2. Under "surprise" conditions they exerted -0.63 gin the TTI car 
(standard deviation of 0.08 g), and nearly that in their own cars, -055 g, with a standard 
deviation of 0.07 g. The minimum (95th percentile) braking effort expected of drivers in 
the circumstances simulated by the study would be around -032 g. These results are 
comparable to that exerted Ullder "expected" stop conditions, and may represent a 
"comfortable" braking force for drivers. It might be interesting to note that the minimum 
vehicle braking performance requirements in Federal Motor Vehicle Safety Standard 105 
(.6) work out to approximately -05 g. 

Table 2. Steady Braking Performance Comparisons 

Condition {&[ Number Mean sm 25.th 22th 

Expected 171 38 -0.53 g 0.08 -0.36 -0.29 
Surprise rn 38 -0.63 0.08 -0.38 -029 
Expected Own 12 -0.54 0.11 -0.24 -0.13 
Surprise Own 12 -0.55 0.07 -0.32 -0.24 
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CONCLUSION 

The instrumentation array described in this paper proved to be very practicable 
and easily installed in any driver's vehicle within 30 minutes. The data record for each 
maneuver sequence is amenable to analyses for a wide variety of purposes. Very 
considerable differences were observed between the performance of drivers in a research 
vehicle versus their activity in their own vehicles. It talces time to acclimate to an 
unfamiliar car, more time perhaps than can usually be allocated in the typical empirical 
study. In counterpoint, drivers also may tend to be less conservative in extreme 
maneuvers in someone else's vehicle than in their own, at least under test conditions. 
Such differences, however, may tend to disappear under simulated (but seen to be 
genuine) emergency conditions. Future research should be directed to determining if 
such is indeed the case. Such a finding would then support using perhaps expendable 
research vehicles in extreme maneuver studies, but the driver's own car or truck in 
everyday driving situations to assure more typical performance. 

The trend in driver behavior research continues to be in the direction of using as 
covert a methodology as practicality and ethics may allow, following the same logic as 
that of usability labs found in the burgeoning user-computer interface design arena. The 
ability to do empirical research in as naturalistic a setting for the driver as possible 
contributes to the "covert" ideal-driving their own car. 

The authors would like to acknowledge the contributions of Dale Picha, Sherrill 
Packebush, and Andrea Berman to this phase of the research conducted under NCHRP 
Project 3-42, Detennination of Stopping Sight Distance. The findings summarized in this 
paper, plus much else, may be found in Detennination of Stopping Sight Distance (J). 
Any findings or opinions expressed in this paper are those of the authors and not those 
of the National Cooperative .lj.ighway Research Program or of the Transportation 
Research Board. 

REFERENCES 

I. A Policy on Sight Distance for Highways American Association of State Highway 
Officials, Washington DC, 1940 

2. A Policy on Geometric Design of Highways and Streets American Association of 
State Highway and Transportation Officials, Washington DC, 1990 

3. Fambro, D.B., Fitzpatrick, Kand Koppa, RJ. Detenninati.on of Stopping Sight 
Distance Texas Transportation Institute, College Station TX. National Cooperative 
Highway Research Program Report (NCHRP Project 3-42) expected date 
September 1995. 

16 



4. Lerner, N. D., Huey, R.D., McGee, H.W. and Sulliv~ A "Older Driver 
Perception-Reaction Time for Intersection Sight Distance and Object Detection" 
COMSIS Corp. Report FHW A-RD-93-168, for Federal Highway Administration, 
U.S. Dept of Transportation, Washington DC, January 1995. · 

5. Odeh, R.E. and Owen, D.B. Tables for Nonna! Tolerance Limits, Sampling Plans, 
and Screening Marcel Dekker, Inc. New York City, 1980. 

6. "Federal Motor Vehicle Safety Standard 105, Braking Performance" 
49CFR571.105, 1994. 

17 




