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Truck Drivers' Perceptions of Mountain 

Driving Problems 

RONALD W. ECK AND SARAH A. LECHOK 

A questionnaire was used to determine truck drivers' perceptions of mountain 
driving problems and truck escape ramps. A postage-paid self-mailer form was 
used in a variety of situations. Some questionnaires were mailed to drivers, some 
were distributed at truck terminals in West Virginia, and others were distributed 
at truck stops along Interstate highways. Difficulties encountered in obtaining a 
reasonable response rate are described. The questionnaire, which was completed by 
180 drivers, sought information on driver age and experience and on the nature of 
trucking operations. Other questions dealt with mountain driving problems such 
as gear selection, signing, brake inspection, and use of brake-check areas. The final 
section of the form examined driver attitudes toward truck escape ramps. It was 
found difficult to obtain information from truck drivers by using standard survey 
techniques; a personal-contact approach was necessary. Questionnaire results indi
cated that load carried and weather conditions were important factors in gear 
selection on downgrades. Speed-limit signs on problem downgrades had little ef
fect on gear selection by drivers. Drivers strongly supported the use of brake-check 
areas at summits of grades; however, a significant number indicated that they do 
not inspect their brakes regularly . Equipment failure and inexperience in mountain 
driving were the most frequently cited reasons for runaway-truck accidents. More 
than 90 percent of the drivers said that they would use an escape ramp if they 
were out of control on a downgrade. Some drivers fear that ramps will cause 
either personal injury or property damage or both. 

Highways in mountainous terrain pose a number of special 
problems for motor vehicle operators, problems that may be 
critical for large commercial vehicles. Among the most 
serious of these is the possibility of brake failure on long, 
steep downgrades. In such situations, trucks often 
accelerate uncontrollably down the steep grades, 
endangering not only the lives of truck drivers but also the 
occupants of other vehicles on the highway and residences 
and business enterprises adjacent to or at the foot of these 
downgrades. Due to the high speeds involved, a large 
percentage of runaway-vehicle accidents result in fatalities. 

Various types of runaway-vehicle accident 
countermeasures have been developed by highway agencies; 
these vary from improved signing to truck escape facilities 
and alternate routing schemes for trucks of specified sizes. 
Untii recentiy, liiile forn1al siuuy hau iaken µla.::e with 
regard to warrants for runaway-vehicle accident 
countermeasures. Since the mid-1970s, however, there has 
been increased interest in the runaway-vehicle problem, 
specifically in the area of truck escape fac ilities (1-4). 

The West Virginia Department of Highways OVVDH), in 
cooperation with the Federal Highway Administration 
(FHWA), U.S. Department of Transportation, sponsored a 
research project at West Virginia University that dealt with 
truck escape ramps. The overall objective of this research 
was to develop warrants for the use and location of truck 
escape ramps. To meet this general objective, a number of 
detailed objectives were developed. These included 

1. Use of a mail questionnaire to determine experiences 
and practices of state highway agencies in relation to truck 
escape ramps, 

2. Use of a second questionnaire to determine truck 
drivers' perceptions of the runaway-vehicle problem, 

3. Collection of accident data for locations where there 
were frequent accidents involving runaway vehicles, 

4. Performance of sta'tistical analyses of the accident 
data to determine significant factors in runaway-vehicle 
accidents, and 

5. Development of warrants for the use of truck escape 
ramps based on the collected data. 

The purpose of this paper is to discuss the second objective, 
i.e., the truck driver survey. 

The literature review and the questionnaire to state 
highway agencies indicated that there is a growing amount 
of engineering data on truck escape ramps. However, since 
escape facilities are installed for use by runaway vehicles, 
any criteria for determining their need and location should 
also include input from vehicle drivers. Wyckoff (~) 
recently completed a project in which he examined the 
views of several thousand professional truck drivers. The 
survey included driver training, background, attitudes, 
health and equipment problems, and safety. However, 
neither mountain driving nor escape ramps were mentioned 
explicitly. In our study, a questionnaire was used to 
determine truck drivers' perceptions of mountain driving, 
the runaway-vehicle problem, and possible accident 
countermeasures. 

QUESTIONNAIRE PREPARATION AND DISTRIBUTION 

The purpose of the truck driver survey was to determine 
through questionnaires and personal interviews truck drivers' 
experiences and needs in mountain driving, particularly in 
regl:lrd iu ru11l:lwt.ty v~i1icl~:s. Dt:velop111e11t uf LIit: 

questionnaire was a two-stage process. First, a pilot study 
was done by giving the questionnaire to a small sample of 
drivers from trucking firms in north-central West Virginia 
and, based on analysis of this pilot study, modifications were 
made to the original questionnaire. Second, a sample of 
drivers was asked to complete the questionnaire; the drivers 
were contacted at trucking firms in Charleston, West 
Virginia; at truck stops on the Interstate system; and through 
a West Virginia Motor Truck Association (WVMTA) mailing. 

Preparation 

From our literature review, we had already identified a 
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number of variables as important in the runaway-vehicle 
accident problem, e.g., truck brakes, driver condition and 
experience, and roadway signing. The pilot version of the 
truck driver questionnaire asked drivers about their 
perceptions of these problems. To ensure input from 
different perspectives, discussions were held with 
representatives of the FHWA, the National Transportation 
Safety Board, the California Highway Patrol, and a 
consulting firm that was investigating runaway-vehicle 
accident countermeasures. Since most truck drivers were 
on rigid schedules and a long questionnaire would have 
meant that fewer drivers would have completed the form, a 
decision was made to limit the questionnaire to one page. 

The truck driver has been found to be an important 
factor in runaway-vehicle accidents; therefore, the 
preliminary questions were designed to obtain information 
about the driver's experience and background: age, number 
of years as a professional driver, distance driven each year, 
and size and type of vehicle usually driven. Since vehicle 
maintenance has been found to vary with the type of 
trucking operation, drivers were asked to indicate 
(a) whether they were owner-operators or drivers for a 
common carrier (note that it is possible to be in both these 
categories); (b) whether travel was over a regular route or 
trips varied from week to week, which was intended to 
provide a rough indication of driver familiarity with routes; 
and (c) whether they had ever experienced being out of 
control on a long downgrade, which was to separate drivers 
who had been involved with runaway vehicles from those 
who had not experienced problems on long downgrades to 
see whether their responses differed. 

The main part of the questionnaire asked drivers about 
important factors in selecting gears for long, steep 
downgrades and about improved signing to enable a better 
choice of gear selection. Another question dealt with 
brake-check areas at summits of steep grades. Several 
questions dealt with truck driver use of escape ramps and 
suggested locations for the ramps. All these questions could 
be answered either yes or no. 

The final questions on the form required drivers to make 
com men ts on the reason for runaway trucks in mountainous 
areas and on what specific grades in West Virginia escape 
ramps might be beneficial. This last question was included 
to provide the WVDH with an indication of downgrades that 
truck drivers felt were especially severe, information that 
might not have come to their attention through the usual 
channels, e.g., the accident-records system. 

Trucking firms in north-central West Virginia were 
contacted about distributing questionnaires to their drivers. 
We wanted the questionnaires to go to over-the-road drivers 
rather than to city drivers, who handle single-unit trucks or 
small semitrailer units that make pickups and deliveries in 
urban areas. Over-the-road drivers handle large semitrailer 
units in intercity service where most long, steep downgrades 
on open highways are encountered. Although city drivers 
often fac e difficulties with short, steep downgrades in 
built-up areas, this problem was outside the scope of the 
research. 

We originally intended to distribute the questionnaire 
personally to each driver at the terminals and be available 
to answer any questions that might arise and to engage in 
informal discussion with drivers. However, given the nature 
of trucking operations, over-the-road drivers arrive at and 
depart from terminals at any hour of the day or night. In 
addition, since most drivers are on a tight schedule, there is 
not always sufficient time to complete the questionnaire at 
the beginning or end of a run. The decision was made to 
leave copies of the questionnaire with the dispatcher or 
terminal manager, who was to distribute them to the 
drivers. We were to collect completed forms later. This 
method proved unsatisfactory. Although the response rate 
was good, an inordinate amount of time was consumed in 
arranging pickup of the completed forms. 

For this reason and because of the possible reluctance of 
drivers to submit completed forms to their supervisors, a 
postage-paid self-mailer was used for the final form of the 

15 

questionnaire. Its length was limited to one legal-sized [216 
x 256-mm (8.5 x 14-in)]sheet of paper. The form was folded 
to letter size, and a business-reply-mail label was printed on 
it. 

Of the 38 pilot questionnaires distributed, 18 were 
returned. No serious deficiencies were revealed in the 
design of the questionnaire; the drivers seemed to respond in 
the manner we had intended. Several minor changes were 
incorporated into the final version of the form. (Copies of 
the final version of the truck driver questionnaire may be 
obtained from the Department of Civil Engineering, West 
Virginia University, Morgantown, WV 26506.) 

Distribution 

Initially, the questionnaire was distributed at truck 
terminals in the area of Charleston, West Virginia. Since 
Interstates 64, 77, and 79 pass through or terminate in 
Charleston and since several large chemical plants exist in 
the region, there are many large truck terminals out of 
which over-the-road drivers operate. To maximize the 
information obtained and recognize limitations on time, we 
decided to contact drivers personally at the large terminals, 
where there was a steady flow of drivers. At small 
terminals, which had fewer over-the-road drivers, the 
questionnaires were left with the terminal managers and 
dispatchers, who distributed the forms. 

We had informal discussions with approximately 15 
drivers at two terminals in the Charleston area. Eight 
smaller terminals in the Charleston area were visited, and 
questionnaires were left with terminal managers or 
dispatchers, since no drivers were immediately available. A 
total of 155 questionnaires was distributed in the Charleston 
area , of which 19 were returned. This response rate-only 
12 percent-prompted us to use other means to obtain a 
larger response rate. 

We decided to distribute questionnaires at two large 
truck stops on I-70 near Wheeling, West Virginia, on a 
weekday afternoon. We stood near the entrance to the 
restaurant area of the truck stop in order to contact the 
greatest number of drivers. As they approached, we 
attempted to talk informally with them. Although most 
drivers indicated that they did not have time to talk, 
approximately 10 percent were quite willing. A great deal 
of insight was gained from these conversations. During a 
5-h period, a total of 60 questionnaires was distributed at 
the two truck stops. 

Only six questionnaires were returned from the Wheeling 
area; this is a response rate of 10 percent, which was 
disappointing because we had spoken to all 60 drivers, most 
of whom expressed interest in the runaway-truck problem. 
However, the poor response rate is probably attributable to 
the nature of trucking operations. As was noted earlier, 
truck drivers usually adhere to a rigid schedule. During 
break or rest periods they are busy completing log books or 
making safety checks of their vehicles. Drivers interested 
in our questionnaire probably set it aside to complete later. 
If so, the questionnaire could easily have been lost or 
misplaced in the cab of the truck. 

Due to the poor response rate by using the preceding 
method, we decided to take the questionnaire to the drivers 
while they were still in their rigs and to use two female 
assistants to distribute the questionnaires. It was thought 
that involvement of female interviewers would cause the 
truck drivers to be more receptive to questioning. One of 
the women was a senior in civil engineering; the other was a 
graduate student in environmental economics. The 
civil-engineering student had completed a course in highway 
engineering and thus was knowledgeable about highway 
design. Both students were mechanically inclined and 
familiar with motor vehicle components and terminology 
and had performed maintenance on their own automobiles. 
They also had had first-hand experience with the hazards 
and techniques of mountain driving. 

Personality was another factor th11t went into the 
selection of the student assistants. Both women liked 
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Figure 1. Location of contacts with truck drivers. 
Asterisks indicate places where questionnaires were distributed. 
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meeting people and were friendly and outgoing. They were 
somewhat assertive; this was important because 
perseverance was needed in encouraging the drivers to talk. 
Because of these attributes, the women were able to 
develop rapport with and engage in discussions with drivers 
that led to insight about mountain driving problems not 
obtainable from the questionnaires. The drivers questioned 
seemed less defensive and more willing to talk about their 
driving habits and experiences than they had been with the 
male interviewers. 

The women interviewers approached the drivers while 
they were seated in or working on their vehicles in the 
truck-stop parking lot. Many drivers filled out the 
questionnaire on the spot. Other drivers were willing to 
answer questions orally while they worked on their vehicles. 
In these cases, the interviewers filled in the questionnaires 
for them. Since the forms were completed in the drivers' 
presence, the interviewers were able to discuss some of the 
items in more detail and to clarify ambiguities about 
particular questions. The success of this approach, other 
than the use of women interviewers, was attributed to the 
fact that drivers tended to feel more comfortable and 
relaxed around their own vehicles than if approached at 
some other location at the truck stop. Because of the 
longer dialogue between truck driver and interviewer, this 
method resulted in distribution of fewer questionnaires. 
However, a much greater response rate meant that more 
completed questionnaires were received for that same 
amount of time. By using this method, the mail return of 
questionnaires was negligible, since virtually all interested 
drivers returned tne completed forms to tne interviewers 
before departing. 

With the interviewer approach described above, 
questionnaires were distributed at four locations in West 
Virginia: Wheeling, Martinsburg, Winfield, and Beckley. 
These sites were selected because major truck stops on 
Interstate highways existed at each location and because a 
good geogra phi c coverage of West Virginia was obtained. 
Locations of the four s ites (and of the truck t erm inals where 
questionnaires had been distdbuted) are shown in Figure 1. 
Due to the na ture of trucking operations in West Virginia, 
major truck stops are generally not found away from 
Interstate routes. Study efforts were confined to major 

INTERSTATE ROUTE 
APPALACHIAN ROUTE -----

truck stops with large traffic volumes to maximize contacts 
with drivers within the time constraints involved. 

A total of 207 questionnaires was given out at the four 
locations by the women interviewers. Of these, 106 were 
returned; this is a response rate of 51 percent. The response 
rate by using the personal-contact approach with female 
assistants was approximately five times greater than that 
using male interviewers. However, the total number of 
completed questionnaires still remained relatively small, 
primarily due to the amount of time devoted to talking to 
each driver. 

In an attempt to get a larger sample size, we contacted 
WVMTA. The association agreed to include a copy of the 
truck driver questionnaire in one of its monthly mailings to 
members. Each mailing reaches approximately 500 trucking 
firms (most firms are in West Virginia; there are members 
from other states as well). Although the mailings 
themselves go to management personnel, the note attached 
to the questionnaire asked that they be forwarded to drivers 
and that the drivers be encouraged to complete and return 
the forms. 

Of the 500· questionnaires mailed by WVMTA, only 31 (6 
percent) were returned. The poor response rate reconfirmed 
the problems encountered in using mail-type questionnaires 
when dealing with truck drivers. It was apparent that the 
personal-contact approach was a more satisfactory method 
of obtaining information from this particular population. 

QUESTIONNAIRE RESULTS 

From all sources, 162 questionnaires were returned. In 
addition, 18 pilot questionnaires were received from 
terminals in Clarksburg, West Virginia. Since a few 
questions on the final form differed from those on the pilot 
questionnaire, it was not possible to combine the two sets of 
results completely. However, in the discussion that follows, 
those questions that were the same on both forms will be 
discussed on the basis of 180 responses. All other questions 
will be discussed on the basis of 162 respondents. Driver 
characteristics will be discussed first, followed by the 
questions related to mountain driving and truck escape 
ramps. 
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Type of Trucking 
Operation (number o[ 

Table 1. Variation 
in truck driver 
characteristics 
according to 
sampling location. 

Mean Pro- Mean Dis- responses) Mean Percent-
Numbe r Mean fessional ta nee Driven age o[ Time 
of Age Experience Annually Regular Variable on Mountain 

Source 

Terminal 
Charleston 
Clarksburg 

Responses 

19 
18 

48 

(years ) (years) 

40.6 17 .6 
43 .7 17 .9 

36. 1 12.2 
Truck stop 

Wheeling 
Martinsburg 
Winfield 
Beckley 

19 36.0 12.0 
31 35. 7 10.9 

Driver Characteristics 

WVMTA 

Total 

Avg 

Notes: 1 mile "' 1.6 km. 
ND = no data_ 

14 40.6 14.5 
31 39 .7 16. 6 

180 

38. 2 14.0 

Drivers responding to the questionnaire varied in age from 
21 to 60 years, with a mean of 38.2 years. Experience as a 
professional driver ranged from 2 months to 41 years, with a 
mean of 14.0 years. There was a large variation in the 
distance driven per year. Annual travel ranged from 16 090 
to 482 700 km/year (JO 000-300 000 miles/year) with a mean 
of 156 821 km/year (97 45~ miles/year). Of the drivers 
responding, almost 61 percent drove for a common carrier. 
Approximately 33 percent were owner-operators. About 15 
drivers indicated that they were owner-operators but had 
working agreements with a common carrier. Only 7 .5 
percent of the drivers were employed by private carriers . 

Slightly more than 12 percent of the drivers traveled a 
regular route, and 85 percent traveled routes that varied 
from day to day or from week to week. The remaining 
drivers either did not respond to this question or indicated a 
mixture of regular route and variable routes. Percentage of 
time on mountain roads ranged from 5 percent to 100 
percent. Mean time on mountain roads was 48.3 percent. It 
was interesting to note the variation in the amount of time 
on mountain roads. Drivers contacted at truck terminals 
and through the WVMTA mailing indicated a mean time on 
mountain roads of 55.4 percent. Drivers at Interstate truck 
stops averaged only 43.2 percent of the time on mountain 
roads. This result is probably due to the fact that drivers 
who typically operate on Interstate routes would be 
expected to do less mountain driving than those operating 
primarily within West Virginia. 

As might be expected due to differences in location, 
nature of driver contact, and types of trucking operation, 
there were differences in driver characteristics among the 
various sites, These differences are shown in Table 1 and 
are discussed below. 

It is interesting to note that the drivers at Wheeling, 
Martinsburg, and Winfield were, on the average, several 
years younger than those at the other locations. All three 
sites were located on Interstate facilities, whereas the three 
other sources through which drivers were contacted were at 
terminals or by mail. 

Although the data are not shown in Table 1, drivers 
contacted through the Charleston and Clarksburg terminals 
were different from those at the other locations in that they 
drove only for common carriers. Locations on the Interstate 
such as Wheeling, Martinsburg, and Winfield had roui;hly 
equal amounts of owner-operators and drivers for common 
carriers. This was to be expected, since at these locations 
the questionnaires were distributed at truck stops that 
served all classes of motor vehicles. It is important to keep 
this difference in mind in the following discussion. 

There were also differences between locations in the 
amount of time spent in mountain driving. Drivers 
contacted at Charleston terminals and through WVMTA did 
more mountain driving than did drivers contacted at 
Interstate truck stops. Although data were not available 

(miles) Route Route Roads 

93 300 2 17 57.7 
53 900 8 10 ND 

119 059 2 39 40.6 
100 560 2 17 42.2 
104 840 2 25 46.3 
100 710 2 12 47.2 

77 214 3 28 57 .5 

21 148 

97 465 48.3 

from the pilot questionnaire, it was known from experience 
that much of the driving done by truckers at Clarksburg 
terminals is on mountain roads. Drivers on I-70 near 
Wheeling had the lowest percentage of time on mountain 
roads, This might be expected intuitively, since many 
drivers came from both the East and Midwest, where little 
mountain driving would be encountered. 

Of the 180 drivers, 44 (24.0 percent) had experienced 
being out of control on a long downgrade; they were 
probably overrepresented in this sample. The reason for this 
is that they would have. been more likely to return the 
questionnaire than drivers who had not lost control of 
vehicles on long downgrades. For example, while 
interviewing drivers in the Charleston area, we talked with 
a driver who had only recently returned to work after being 
seriously injured in an accident involving an out-of-control 
vehicle. The driver indicated that he wished there had been 
an escape ramp on the grade where he lost control. He 
strongly encouraged the other drivers present to complete 
the questionnaire and drop it in a mailbox. 

Characteristics of drivers who had lost control on 
downgrades were compared with those who had not. The 
average age of drivers who had experienced being out of 
control was 38.8 years. This is very close to the overall 
mean age of 38.2. Those who had experienced being out of 
control had been driving professionally for a greater number 
of years-15.7 versus 13.7 years for those who had not 
experienced loss of control. In mountain driving, those who 
had experienced loss of control averaged 51.0 percent of 
their time on mountain roads. Those who had not 
experienced loss of control spent an average of only 45.0 
percent of their time on mountain roads. Note that these 
results do not include Clarksburg data since the question 
about percentage of mountain driving did not appear on the 
pilot questionnaire. 

In terms of distance driven per year, those who had 
experienced loss of control of a truck on a downgrade 
averaged 157 787 km/year (98 121 miles/year) versus 157 455 
km/year (97 859 miles/year) for the other group. Thus, 
both groups travel approximately the same amount 
annually. However, by combining these data with the 
results on percentage of time spent in mountain driving, it 
can be concluded that those drivers who have experienced 
being out of control on a downgrade have had greater 
exposure in terms of vehicle-kilometers of mountain 
driving. However, it is difficult to draw conclusions based 
on these data alone. For example, we do not know whether 
the runaway-vehicle incident occurred early or late in the 
driver's career, since driver experience seems to be an 
important factor in safety on mountain roads. Nor do we 
know from these data whether the percentage of time spent 
in mountain driving has remained constant over the driver's 
career, 
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Figure 2. Frequency 
of citation of factors 
that influence gear 
selection on down
grades (156 drivers). 
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Note: A= weight being carried; B = weather conditions; C = road familiarity; D = experience 
with downgrade; E = vehicle brake condition; F = posted speed limit; G = gear used to 
climb grade; H = desired downhill speed. 

Mountain Driving 

Figure 2 indicates the relative importance of factors that 
influence truck drivers' choice of gear for descending a 
grade as indicated by the responding drivers {from all sites 
except Clarksburg). The weight of the load being carried 
was the most frequently cited factor; it was mentioned by 
76 percent. The next most frequently cited factor was the 
weather. Two interrelated factors-road familiarity and 
experience with downgrade-were the next two most 
frequently cited factors. It is significant to note that, for 
this sample of drivers, the posted speed limit had minor 
influence on the gear selected for a downgrade; only 22 
percent of the drivers indicated this factor, 

Drivers were asked whether improved signing before a 
grade would enable them to make a better choice of gear 
selection. If drivers responded positively, they were asked 
what information should be indicated on the sign. Overall, 
146 of the 177 responding drivers (82 percent) felt that 
improved signing would help them. Those drivers who 
responded affirmatively indicated that information on 
length and steepness of grade and on sharp horizontal 
curvature would be helpful. Several drivers recommended 
that a diagram of the hill be shown. 

It is interesting to note that one driver who responded 
negatively to the question commented, "You cannot believe 
what you read on signs in most states." It is to be hoped that 
this is not the feeling of other drivers who answered "no" to 
this question. However, the results of the gear-selection 
question indicated that other drivers may feel the same 
way. If this is so, it will be necessary for state highway 
agencies to redevelop credibility with truck drivers. One 
driver emphatically suggested that signs not give 
recommended downhill speeds, 

Another qL!estion 1.•.,ae hO\'.' cfter: tr~~tcr nnd t;-~ilcr 
brakes were inspected. Apparently the format for 
answering this question was confusing to some drivers since 
they gave only one answer on the form instead of the 
desired two. The following data were obtained from 160 
drivers who responded to the brake-inspection question: 

Inspection Policy 

Every trip 
Once a week 
Once a month 

Number of Responses 

Tractor Brakes Trailer Brakes 

86 54 
28 20 
17 15 

Number of Responses 

Inspection Policy Tractor Brakes Trailer Brakes 

Once a year 1 2 
Other 28 25 
Total 160 116 

Slightly more than half the drivers indicated that tractor 
brakes were inspected every trip. This proportion appears 
to be low in view of the fact that truck brakes have been 
found to be defective in a large number of cases. It is 
somewhat surprising that 11 percent of the drivers inspected 
their tractor brakes only once a month. 

A variety of responses was made for the "other" 
category. One driver replied, "Can't be done often enough," 
From this it might be assumed that the driver checked his 
brakes more than once on each trip. Several drivers 
indicated that brakes were checked daily. Some drivers 
stated their brake-inspection frequency in terms of 
distance: Inspection ranged from once every 8045 km (5000 
miles) to once every 32 180 km (20 000 miles). Two drivers 
stated that they did not know how often brakes were 
inspected. 

Truck drivers were asked whether brake-check areas 
should be provided at the summit of problem grades; 76 
percent of the respondents indicated that such facilities 
should be provided. However, there was not nearly so much 
support for making these brake-check areas mandatory: 
Only 80 out of 176 drivers (45 percent) agreed with 
mandatory checking. 

The final question dealing with mountain driving was 
whether maps of the downgrade posted at brake-check areas 
would be helpful; 83 percent of the drivers responded 
affirmativ"Cly. Thcsc 1csults B.fe 00(1sist~nt w1l1r L11ust:: 
discussed previously; i.e., the more familiar a driver is with 
a grade and the more information that is made available, 
the better the decision on gear selection is, 

'!'ruck Escape Ramps 

Drivers were asked whether they would use an escape ramp 
if their vehicle was out of control on a steep hill, Most 
drivers (91.0 percent) indicated that they would. Those 
drivers responding negatively were asked to state their 
r easons for not wanting to use a ramp. Some typical 
responses are quoted: (a) "because I've never seen one I 
thought was safe to use and because it might damage my 
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truck"; (b) "running into a sandpile is just like hitting a brick 
wall and escape ramps are always at the tops of mountains"; 
(c) "the state should control the cost of pulling out rigs, as 
local towing services have made a racket out of the price"; 
(d) "when you are three-fourths of the way up the ramp, the 
truck starts going back down the ramp"; and (e) "if jake 
brakes [engine brakes] were mandatory, we could do away 
with escape ramps.'' 

These responses are of interest to the highway engineer 
for several reasons. Statements (a), (b), and (d) indicate 
that some drivers feel that escape ramps cause property 
damage and injury. It appears that greater emphasis should 
be placed on the public-information aspects of truck escape 
ramps. 

Statements (c) and (e) appear to require legislative 
action, and the highway engineer would have limited input. 
The problem concerning rates charged by tow-truck 
operators may require investigations by state public service 
commi sions. Similarly, the recommendation concerning 
mandatory engine brakes would be within the jurisdiction of 
the National Highway Traffic Safety Administration rather 
than state highway agencies or FHWA. 

The location of a ramp may be the deciding factor in 
whether a truck driver will use it. Even if a driver is out of 
control near the top of a downgrade, there will be a 
tendency to ride out the grade rather than use an escape 
ramp near the summit. For example, one driver said that he 
would use a ramp but only if he felt that he would be unable 
to ride the grade out. Another said that the ramp would be 
used only as a last resort. This means that the driver would 
attempt to negotiate horizontal alignment until more 
favorable vertical alignment was reached. Although truck 
drivers are reluctant to state reasons for making such 
decisions, it appears to be due to a feeling that escape 
ramps may damage the truck or the load and that, when 
trapped by an escape ramp, the driver incurs extra cost and 
delay while a tow truck is summoned to remove the truck. 

Drivers were asked to indicate where escape ramps 
should be located: halfway down the grade, at the bottom of 
the grade, between halfway and the bottom, or another 
location. Responses to this question are shown below; the 
responses do not sum to 180 since several drivers did not 
reply or gave other locations. 

Number of Responses by Location 

Halfway Bottom Between 
Down of Halfway and 

Source Grade Grade Bottom 

Terminal 
Charleston 6 1 9 
Clarksburg 3 2 12 

Truck stop 
Wheeling 17 6 17 
Martinsburg 7 2 9 
Winfield 10 2 12 
Beckley 7 0 6 

WVMT A mailing 10 4 20 
Total 60 17 85 

A ramp location between halfway down the grade and the 
bottom was preferred by most drivers. This is in agreement 
with the statements made in the preceding paragraph, but it 
is not as strong an expression of support as might be 
expected. Ten percent of the drivers surveyed preferred a 
ramp at the bottom of the grade. This question elicited a 
large number of comments from respondents, who 
apparently realized that the categories listed on the form 
were too general to be of much value in actual escape-ramp 
location. 

There are numerous situations in which topography or 
land use precludes installing escape ramps on the right-hand 
side of two-lane two-way roads. Australia has constructed 
ramps on the side of the road opposite the direction being 
traveled; however, Wyoming is the only one of the United 
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States where this has been done. Since the left-hand side of 
the road is a potential (although not necessarily desirable) 
location for a ramp, it was of interest to obtain data on 
drivers' attitudes to such a location. A majority (91 out of 
170, or 54.0 percent) indicated that they would use escape 
ramps on the left-hand side of the road. However, it should 
be noted that most of the drivers who answered "yes" said 
that they would do so only if they could see sufficiently far 
ahead to be sure that there was no oncoming traffic. 
Drivers who stated that they would not use a ramp on the 
left-hand side noted reasons such as possible head-on 
collisions, the high risk involved, and the fact that they 
would not use any escape ramp. 

Another question was whether signs for existing escape 
ramps were adequate; 71 percent of drivers felt that they 
were. Several drivers included recommendations for 
improved signing: the need for more signs, more-descriptive 
signs, and larger signs; the location of signs within the reach 
of headlights; the use of lighted signs and ramps; and the 
location of signs further in advance of the ramp to allow 
greater reaction time. One driver noted that signs should be 
posted to keep vehicles from parking at ramps and to keep 
vehicles with four-wheel drive out of arrester beds. 

Drivers were asked to list their reasons for 
runaway-truck accidents in mountainous terrain. A variety 
was stated; a frequency plot is shown in Figure 3. Each 
driver's wording of the response differed, but an attempt 
was made to group the reasons into the categories shown. 

According to those truck drivers responding, equipment 
failure was the most frequent reason for runaway-truck 
accidents. It is difficult to evaluate equipment failure as a 
causal factor without additional information. The literature 
indicates that truck brake systems frequently contain 
defects that could lead to system failure when subjected to 
the extreme demands of mountain driving. It is also possible 
that, due to error or inadvertence, truck drivers may make 
demands on brake systems that exceed braking-system 
capabilities. For example, a driver who descends a steep 
grade in a high gear will make more brake applications than 
another who descends the same grade in a lower gear. 

Inexperience in mountain driving was the second most 
frequently cited reason. This has important implications in 
terms of driver training: There may be a need for 
driver-training programs that place greater emphasis on the 
special demands of mountain driving. This is especially true 
for new drivers who will be driving mainly on off-Interstate 
highways, i.e., on state and local highways. The third most 
important reason was driver error-mistakes made by 
drivers due to illness, fatigue, or other reasons or due to 
simple carelessness. The highway engineer probably has 
little influence in this area. Strict enforcement of 
regulations regarding hours behind the wheel and use of 
thorough driver-training programs might improve the 
situation somewhat, especially if drivers are made aware of 
the unique demands of mountain driving. 

Several other reasons were also cited by drivers; 
however, these did not appear as frequently as those 
previously discussed. These included too-rapid descent, 
too-slow descent, inadequate signs, poor truck inspection, 
poor roads, lack of engine brakes, and overloaded vehicles. 
Highway engineers should note that, although inadequate 
signs and poor roads were cited as reasons for 
runaway-vehicle accidents, they were not regarded as 
important causes. In general, drivers tended to feel that 
vehicle condition and driver behavior were the primary 
reasons for such accidents. 

CONCLUSIONS AND RECOMMENDATIONS 

This paper has described development of a questionnaire 
designed to obtain insight into truck drivers' perceptions 
about mountain driving and truck escape ramps. One of the 
important findings is that it is difficult to obtain 
information from truck drivers by using standard survey 
techniques. Drivers are naturally defensive when questioned 
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Figure 3. Frequency plot of reasons for runaway- 40 

truck accidents given by truck drivers. 
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Note: A= equipment failure; B = inexperience in mountain driving; C = driver error; D = unfamiliarity 
with road; E = too-slow descent; F = too-rapid descent; G = poor truck inspection ; H = inadequate signs; 
I = poor roads; J = lack of engine brake; K = overloaded vehicle. 

about their driving and, due to their time schedules, do not 
have much time to complete written questionnaires. We 
recommend that researchers planning to study truck drivers 
use a personal-contact approach rather than a mail or 
telephone survey. However, even by using this approach, 
resistance and apathy from the truck driver should be 
expected. 

The load being carried and the weather conditions were 
the most important factors in gear selection on a 
downgrade; road familiarity was also an important factor. 
Although the highway engineer has no control over weather 
condi t ions and little control over vehicle loading (other than 
to ensure that it is within legal limits), the engineer can 
assist drivers with road familiarity. This can be 
accomplished through adequate signing and marking that 
allow truck drivers to select an appropriate gear for descent. 

One sign that apparently had little influence on the 
drivers sampled in this study was the downgrade speed-limit 
sign. Responses to the questionnaire seemed to indicate 
that drivers will select a sa fe speed if furnished with 
sufficient information about the characteristics of the 
downgrade. It was concluded that location of signs 
indicating a reduced speed limit on problem grades has little 
effect on gear selection. 

There is a need for additional driver training and 
awareness about inspection of truck brakes. Although a 
majority of drivers inspected their vehicle brakes regularly, 
a significant number did not. This is very important, since 
not only have faulty brakes been implicated in many truck 
accidents (6-8), but evidence indicates that brake-system 
defects are- one of the most frequent types of violations 
noted in vehicle inspections (9). Truck drivers seemed to 
feel that, wherever possible, brake-check areas should be 
provided at the summit of problem downgrades. 

There were many misconceptions among truck drivers 
concerning what takes place when a vehicle uses an escape 
ramp. Some drivers feared that ramps would cause either 
personal mJury or property damage or both. It is 
recommended that techniques be developed for informing 
drivers about the operation of truck escape ramps. State 
highway agencies should consider developing pamphlets or 
brochures that could be distributed to truck drivers at weigh 
stations, rest areas, truck stops, or truck terminals. Other 
media could be used, such as short filmstrips or slide-tape 
presentations to be shown at driver-training sessions. 

Truck drivers felt that escape ramps should be located 
between halfway down the grade and the bottom of the 
grade, Ramps located farther upgrade than this may not be 
used, since drivers would bypass the escape facility in an 

effort to ride out the grade. Escape ramps on the left-hand 
side of two-lane roads would be used by drivers only in 
situations where sufficient sight distance existed to check 
for oncoming traffic. 

Drivers felt that equipment failure and inexperience in 
mountain driving were important factors in runaway-vehicle 
accidents. Although the influence of highway engineers is 
limited in these areas, they can play an important role by 
seeing that signing on problem downgrades provides 
adequate information to drivers. This is especially 
important on routes that serve as major interregional 
corridors for freight and passenger movement, since one 
might expect to find a larger percentage of drivers 
unfamiliar with mountain driving on these roads. As a 
minimum, length and steepness of grade (in percent) should 
be indicated. Where tortuous horizontal alignment exists, 
signs should so indicate. Where rest areas or brake-check 
areas are located at the summit of grades, engineers should 
give serious consideration to signs giving a pictorial 
representation of the plan and profile of the grade, 

In conclusion, it should be emphasized that engineers 
need to be very careful about drawing conclusions l>ased on 
driver opinion or perception. Although t hese viewpoints 
should be considered in formulating solutions to problems 
such as ramp location or signing, the solutions should be 
based on actual data. Thus, additional studies may be 
warranted in some of the areas outlined above. 
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Development of a Master File of Essential Highway-Safety 
Planning and Evaluation Data 

CLINTON H. SIMPSON, JR., AND MICHAEL P. HAGGERTY 

The National Highway Traffic Safety Administration requires that each state 
file an annual highway-safety work program as a prerequisite for obtaining fed
eral Section 402 safety funds. However, the work program serves as more than 
a mechanism for obtaining funds; it induces planning, programming, and budget
ing of highway-safety projects. The commonwealth of Virginia has endorsed the 
work program concept and is continually striving to improve its highway-safety 
planning process. The most recent improvement was the incorporation of the 
concept of problem identification and management by objectives into the state's 
highway-safety work program. Local highway-safety commissions and state 
traffic-safety agencies were asked to complete their annual work program sub
missions by using this concept, the intent being to enhance the quality of their 
planned highway-safety activities. The research reported here was an attempt to 

further implement the concept by offering refinements. Under these refine
ments, the local commissions and state agencies are not asked to generate much 
of the problem identification data; the necessary information is provided to 
them. These data should aid the local commissions and state agencies in iden
tifying problem areas. This approach was well received when first used in pre
paring Virginia's FY 1977 annual highway-safety work program. However, the 
methods of compiling and disseminating information proved laborious and time
consuming. Therefore, methods for automating various parts of the information
retrieval, assimilation, and dissemination stages were developed. 

With the advent of the annual highway-safety work program 
( AHSWP) in 1969, the National Highway Traffic Safety 
Administration (NHTSA) plotted a new course for the 
administration of the state highway-safety program. Before 
then, NHTSA (or its predecessor, the National Highway 
Sa fet y Bureau) had required that its personnel review each 
highway-sa fety project for which federal funds were 
requested. Afterward, federal funding was integrated into 
sta t e planning. That is , each s tate was required to develop 
a com_prehensive plan for high way-safety management and, 
to obtain federal funds, each was asked to document its 
safety-progra m needs. This annual state submission became 
known as the annual highway-safety work program. 

The new approach was aimed at the overall goal of 
identifying problem a reas in the highway-sa fety program 
structure . This approach also had several secondary goals. 
First , by introducing sta t ewide planning, the AHSWP 
a ttem pted to produce a s ys te matic, continuous review of 

safety programs. Second, by linking planning and budgeting, 
the AHSWP forced the states to review their current and 
future needs so that federal funds would be used 
efficiently. Finally, the AHSWP's emphasis on planning was 
designed to mesh with an evaluation process to ensure 
effective progra m implementation, revie w, and continuation. 

Yet from its inception the AHSWP has created some 
problems. In Virginia, the program was initiated in precisely 
the manner described by NH'l'SA (I). Each s ta te 
traffic-safety agency and local highway-safety commission 
was asked to complete a subelement plan in which each 
organizational unit concerned was to list safety programs it 
wished to implement and the associated costs. No e mphasis 
was placed on problem identification. Consequently, the 
programs listed under the subelement plan were sometimes 
chosen quite arbitrarily. 

In 1976, the Virginia Highway and Transportation 
Research Council (VHTRC) proposed rev1s1ons to the 
A HSWP in Virginia (2). After a review of the existing 
system for completing- the AHSWP, it was concluded t hat 
the system was inadequate , and a resurrection of the goals 
outlined by NHTSA when the AHSWP was created was 
recommended. Specifically, an- AHSWP was outlined in 
which the identification of highway-safety problem areas 
was emphasized. 

On the adoption of t he VH'J'RC recommendation, s tate 
agencies a nd loca l comm issions were given 
problem-identifi cation statements for each progra m area to 
a id in focusing a ttent ion on problem a reas. The agencies 
and commissions were asked to use these 
l_)roblem-identi fi ca t ion statements in comple t ing t he ir 
s ubelernent plans . Howeve r, in th e initia l year of 
implementing the revised plan, a number o f commissions and 
agencies failed to complet e the work program in the 
prescribed format. As a result , some s ubelement plans were 
again prepared in a less-than-creditable manner. 

The VHTRC recommendat ion pointed out that, for the 
AHSWP to work, those formulating the tangible safety 


