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Foreword

Trucks carry three-quarters of the dollar value of all commercial goods transported in
the United States, and the speed, convenience, and cost-effectiveness of truck transport
make this ratio unlikely to change quickly. The intercity bus and commercial trucking in-
dustries are governed by Federal motor carrier regulations, and the Motor Carrier Act of
1980 eliminated many economic restrictions limiting entry to the industry. Federal safety
regulations remain basically unchanged, however, and were expanded gradually in range
and coverage during the 1980s. Despite this, the number of highway accidents involving
heavy trucks climbed during the first half of the decade, prompting concern among public
and industry officials, alike. As | write this, the southwest horizon beyond my window—
Virginia—is punctuated by a billowing, black cloud from a classic tanker truck accident
and fire.

Although many studies on the impacts of deregulation have been undertaken, ques-
tions have lingered about the adequac,of existing Federal safety policies and programs.
The Committee on Public Works and Transportation and the Subcommittee on Govern-
ment Activities and Transportation of the Committee on Government Operations, both
of the House of Representatives, asked the Office of Technology Assessment to determine
how well existing safety policies, regulations, and technologies meet the government’s respon-
sibility for ensuring safety in the motor carrier industry. The stud,was endorsed by the
Senate Committee on Commerce, Science, and Transportation.

This report contains the results of that analysis. A review of critical intergovernmental
issues for the Department of Transportation and State Governments has been added to
the basic questions about the adequac, of Federal standards and programs. During the course
of the study, it became clear that the report would have to consider how policy is imple-
mented, and consequently, the relationship between the Department of Transportation and
the States, which have become important partners in Federal safety programs. This com-
prehensive look at motor carrier safety also includes the economic framework of the indus-
try as it affects operations, an analysis of safety data, and a review of research and develop-
ment needs for safety technologies for both industry and government.

Throughout the study, the advisory panel, review group, worksho,participants, and
a host of contributors played key roles in developing the major issues and contributed a
broad and invaluable range of perspectives. OTA thanks them for their substantial com-
mitment of time and energy. Their participation does not necessarily represent endorse-
ment of the contents of the report, for which OTA bears sole responsibility.

m#/dd&«« .

JOHN H. GIBBONS

Director
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Chapter 1
Summary

Goods ranging from lettuce to automobile parts
and steel cables are carried by trucks of all sizes and
types from manufacturers to factories, stores, and
homes. Freed by the Motor Carrier Act of 1980 from
many Federal rules governing entry, pricing, and
services, the trucking industry has capitalized on its
speed, flexibility, and cost-effectiveness to enhance
its dominant role in commercial goods transport—
and no serious challenger is on the horizon. Today,
trucking accounts for more than three out of every
four dollars spent on domestic freight transportation
(see figure 1-1). Trucking companies have continued
to enlarge their market share by keeping rate increases
small over the past 8 years—well below rises in the
consumer price index. Rates charged to large vol-
ume shippers have actually declined in real terms.’
Carrier costs, however, have increased more than
rates have risen. Companies that have survived the
resulting economic squeeze have done so by stream-
lining operations and cutting costs to improve pro-
ductivity. Many were unable to modernize suffi-

I Alex Brow,& SONS, "+ “Wran.Up of the October 29 Trucking
Seminar,” unpublished manuscript, December 1987.

Figure 1-1 .—Total Freight Revenues by Modal Shares,
1978 and 1986

1978 1986

Rail All other

NOTE: “All other” includes air, pipeline, water, freight forwarders, and miscel-
laneous shipper costs

Truck

SOURCE" Office of Technology Assessment, 1988; based on data from Trans-
portation Policy Associates, “Transportation in America,” November
1986, as cited in American Trucking Associations, Inc., “American
Trucking Trends, " 1987

ciently to compete and succumbed to falling profits
and cash flow problems.

Intercity buses are also part of the motor carrier
industry—a part that has not fared well in recent
years. Former bus travelers purchased automobiles
or were lured by lower air fares available after air-
line deregulation, shifting to other transport modes
in large numbers; the number of revenue bus pas-
sengers declined by about 5 percent in the 1980s.
Bus companies consolidated service, abandoning
routes in lightly populated rural areas, and leaving
some former passengers without readily available
transportation service.

Despite the vital services they provide, large ve-
hicles, both buses and heavy trucks, are perceived
as menaces on the roads by many members of the
driving public-much to the concern of the indus-
try. Steady increases in highway traffic have exacer-
bated long-standing heavy vehicle safety problems;
indeed, the number of vehicles now exceeds high-
way design capacity in many urban areas. Today’s
trucks and buses are larger and heavier than those
of 6 to 8 years ago and travel more miles over the
Nation’s highways-most of which were designed
for automobiles. Highways, such as the Interstate
system, which were constructed with truck use in
mind, were built for a vehicle comprised of a trac-
tor pulling a 96-inch wide, 40- to 45-foot long trailer
—considerably smaller than the combination vehi-
cles now standard. (Figure 1-2 gives examples of some
of the vehicles now common on major arteries.) This
makes handling today’s large trucks safel through
turns, on curves and ramps, passing vehicles, and
stopping within the appropriate distances a chal-
lenge, even for skilled, well-trained, and experienced
drivers.

Government officials and safety experts have long
sought ways to achieve a responsible balance be-
tween ensuring highway safety and facilitating the
flow of commerce. For example, after economic de-
regulation in 1980, a major Federal safety program

“Heavy trucks are those with gross vehicle weights of 26,(Y J1 pounds
and over-the focus for much of this study because the category in-
cludes combinarion tractor-trailers, vehicles that pose the greatest driv-
in,challenges and the |argest safety hazards.



Figure |-2.—Truck Types

Straight truck 3-axle tractor-semitrailer
| —25 -40_ 4 f—24" - 28'
4-axle tractor-semitrailer 5-axle tractor-semitrailer
48’ | —53’

| 38’ -

5-axle tractor flatbed trailer 5-axle tractor tank trailer
—38' - 48'_ 1 35" - 40— 1

Rocky Mountain double

Twin trailer or double (operated only in certain States)
45" - 48’ ] 28" _ 1

28’ U 28’ | I

Turnpike double
(operated only in certain States)

45 - 48’ I 45’ - 48’ i

Triple
(operated only in certain States)

2.8 —1 ¥

I 2 1 |

Lengths shown are typical, shorter or longer lengths are possible depending on carriers’ needs and State laws.

SOURCE: American Trucking Associations, Inc.



was enacted—the Motor Carrier Safety Assistance
Program (MCSAP), authorized as part of the Sur-
face Transportation Assistance Act (STAA) of 1982.
This program has assisted 48 States in building their
safety and enforcement capabilities. Nonetheless, the
number of accidents involving heavy trucks in-
creased a total of 15 percent over the 5 years be-
tween 1981 and 1986, the last year for which ac-
curate Federal data are available.’ This increase is
slightly greater than the increase in truck-miles
traveled.

The number of fatalities in heavy truck accidents
has held constant between 4,000 and 5,000 annu-
ally over the last 10 years despite the rise in travel,
a credit to safety efforts. However, four out of every
five people killed in accidents involving truck trac-
tor-trailer combinations are occupants of the other
vehicle, usuall,a car. Between 1 and 2 percent of
accidents involving these trucks result in a fatality;
the comparable figure for all other types of motor
vehicles (except motorcycles) is well under 1 percent.
In short, despite the steps taken to improve heav,
vehicle safety, concerns persist.

Accidents usually happen as a result of a sequence
of events, often initiated by a single occurrence com-
plicated by a number of interacting factors. Federal
data from the National Accident Sampling System
(NASS) indicates that the three most common fac-
tors associated with heavy vehicle accidents are:
1) speed too fast for conditions; 2) level of train-
ing of the driver; and 3) age of the vehicle. These
factors are related to a range of activities that are
affected by government and every segment of the
motor carrier industry.

JOTA calculations, based on National Accident Sampling System

data and information provided b, National Highway Traffic Safety

Administration staff. )
*OTA calculations, based on data from the Fatal AccidentReport-
ing System.

To identify changes to existing Federal policies and
programs that address these and related safety is-
sues, the Office of Technology Assessment (OTA)
took a comprehensive look at the motor carrier in-
dustry and the spectrum of safety programs. Re-
search included a review of the numerous Depart-
ment of Transportation (DOT) and State regulatory,
enforcement, and safety programs; accident data re-
sources, truck studies, and accident analyses; and
raw accident data. Industry operations and finan-
cial performance were assessed, using data from pub-
lished sources and information provided by both
large and small carriers. As a result of this wide-
ranging effort, OTA concluded that addressing
motor carrier safety issues successfully requires a
comprehensive and strategic approach. Congress’
choices are to formulate and enact such an ap-
preach into law, to institute more aggressive con-
gressional oversight practices, or to leave the
problem in the hands of the executive branch. Ac-
tion is needed in three key areas:

+ increased attention to human performance
factors, including training guidelines for
drivers and maintenance personnel, driver
hours of service and fatigue, and management
practices, such as hiring, scheduling, and
drug and alcohol testing;

+ stepped-up requirements for technologies to
improve safety in over-the-road vehicle oper-
ations. These must address vehicle design and
equipment requirements, such as tractor-
trailer brake compatibility, antilock brakes,
and vehicle visibility enhancements, as well
as highway structure and design; and

+ concentrated efforts to integrate government
activities across all jurisdictional levels, to in-
crease national uniformity for regulations
and enforcement, and to improve regulatory
compliance for all motor carriers.

Box 1-A provides a summary of major policy op-
tions and cost estimates.

BACKGROUND

The Motor Carrier Act of 1980 changed or elim-
inated Federal economic requirements for many seg-
ments of the trucking industry, but retained exist-
ing safet, regulations. Congress has enacted several

additional safet measures for motor carriers over
the intervening years to enhance Federal safety over-
sight for interstate commerce, focusing on enforce-
ment, and to a lesser degree, the driver and the ve-






Figure 1-3.—MCSAP Inspection Rates Compared With Truck Accident Rates

MCSAP inspections, vehicle and driver violations
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KEY: MCSAP = Motor Carrier Safety Assistance Program.

SOURCE” U.S Congress, Senate Committee on Commerce, Science, and Trans-
portation, Motor Carrier Safety Assistance Program: Options I/ntend-
ed to Improve @ Generally Successful and Cooperative Federal/State
Partnership Promoting Truck and Bus Safety (Washington, DC: U.S.
Government Printing Office, 1968), table 3, p. 18.

of service for violations. Even in States where ef-
forts are made to perform completely random in-
spections, 30 percent of inspected vehicles are be-
ing put out of service.’

The STAA also authorized operation of trucks
with trailers 102-inches wide and 48-feet long, or
two 28-foot double trailers, on all Interstate high-
ways and certain roads designated as part of the Na-
tional Truck Network. The act allowed these vehi-
cles to operate as necessary on other roads to gain
“reasonable access” to terminals for pick up and de-
livery, although States retained responsibility for

*Paul Melander, Tennessee Public Service Commission, personal
communication, Mar.23, 1988.

Truck accidents, by weight of truck
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SOURCE: Office of Technology Assessment, 1988; based on National Accident
Sampling System data, 1981-86. Data for 1987 are not yet available.

Photo credit: Commercial Vehicle Safety Alliance

State inspectors identify safety hazards
before an accident occurs.




defining “reasonable access.” Carriers moved quickly
to take advantage of the opportunity to use larger
trailers (see figure 1-4), and longer, wider vehicles
now dominate intercity motor transport. In fact, en-
couraged by potent industry lobbying, many States
permit 53-foot trailers or even longer combination
vehicles, all of which exceed the limits of existing
highway designs. Operating a heavy vehicle safely
under such circumstances requires an experienced,
well-trained driver, capable of quick and alert per-
formance and accurate judgment and decisionmak-
ing, as well as a well-maintained vehicle.

Several studies have indicated that automobile
drivers cause up to 50 percent of multiple vehicle
truck accidents. Regardless of who is at fault, acci-
dent costs are spread widely, and often are paid
as much by the injured, the rescuers, and incon-
venienced travelers as by the party that caused the

Photo credit: Ohio State Highway Patrol

Heavy truck accidents delay traffic and have
significant societal costs.

Figure 1=4.—Trailer Sales Since 1980, by Length
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SOURCE: Truck Trailer Manufacturers Association, “Van Trailer Report, " various
years.

accident. Thus, a comprehensive program to im-
prove carrier safety must address issues related to
drivers of both heavy vehicles and automobiles, to
the heavy vehicles themselves, and to road design
and management. While a national program to im-
prove motor carrier safety may well bring some-
what higher direct transportation costs, these
could be balanced by a reduction in the societal
costs of highway accidents, which, it was recently
estimated, will reach $65 billion by 1990.°

%y S. Congress, House Committee on Public Works and Transpor-
tation, The Status of the Nation Highways: Conditions and Perform-
ance, Report of the Secretary of Transportation (Washington, DC: U.S.
Government Printing Office, 1987).

FRAGMENTED GOVERNMENTAL FRAMEWORK

Attempts to address safety issues in a comprehen-
sive and systematic manner are stymied by the vast
varieties and numbers of governmental bodies that
share responsibilities for truck safety and the far
flung, disparate nature of the trucking industry. At

the Federal level, the Interstate Commerce Com-
mission (ICC), and three DOT agencies oversee
different aspects of trucking through setting stand-
ards and enforcement. Within DOT, the National
Highway Traffic Safety Administration (NHTSA)



sets and enforces standards and requirements for
the manufacture of new vehicles. The Office of Mo-
tor Carriers (OMC) in the Federal Highway Admin-
istration (FHWA) has regulatory and enforcement
responsibility for the drivers, carrier operations, and
the companies operating the vehicles. The Research
and Special Programs Administration regulates con-
tainers used in highway transportation of hazard-
ous materials (see table 1-1). A number of other
offices within FHWA set standards for highway de-
sign and approve funding programs for State high-
way construction. These units rarely work closely
on carrier safety issues; in fact NHTSA and OMC
each have separate advisory groups for truck mat-

ters. In Congress, a similar number of committees
have jurisdiction over different aspects of motor car-
rier safety.

At the State level, numerous groups play roles,
with Governors’ offices, State legislatures, and De-

partments of Transportation, Highways, Police, and
Public Safety, as well as regulatory bodies, such as
Public Utilities Commissions or Public Service Com-
missions as major actors. Within States, responsi-
bilities are divided differently, and agencies have sep-
arate and often incompatible approaches to activities
such as issuing inspection stickers, penalties for over-
weight trucks, and highway access decisions.

Table 1-1 .—Overview of Federal Regulatory Responsibilities for Motor Carrier Safety

Department of
Transportation

Administrate ion Senior Official

Responsibilities

Associate
Administrator

for Engineering and

Determines how truck access
affects the highway system

Program Development

Associate

Administrator

for Research,
Federal Highway Development
Administration

FHWA
( ) Associate

Administrator

for Motor Carriers

Associate
Administrator
for Policy

National Highway
Traffic Safety

and Technology

Manages research on the adequacy
of highway design to accommodate
_ trucks

Establishes and enforces operating
regulations for commercial motor
carriers; includes driver and
maintenance requirements

Studies the implications of longer
combination vehicle used on the
Nation’s highway system

Establishes regulations for the
manufacture of new vehicles and

Administration
(N HTSA)

Research and

related equipment; investigates
safety-related equipment defects

Establishes and enforces

Special Programs
Administration
(RSPA)

> regulations for containers used in
used in transportation of hazardous
materials

SOURCE: Office of Technology Assessment, 19S8.

THE DIVERSE INDUSTRY

The governmental framework seems simple when
compared to the motor carrier industry, or more
accurately, the industries. The intercity bus indus-
try is but one small segment. Heavy truck opera-

tors include companies owning from 1 to 500 or
more trucks, doing business as private or for-hire
carriers, carriers of exempt commodities, owner-
operators, intermodal-operators, and interstate and
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intrastate carriers (see figure 1-5). Freedom to enter
the market and compete for available customers has
had far-reaching effects on virtually all of these-
diminishing the-differences between common and
contract carriers and expanding the opportunities
for private carriers. The number of ICC-regulated
carriers (about 33 percent of the Nation’s total num-
ber of carriers) more than doubled between 1978
and 1986, with most of the growth in the smallest
ICC revenue category, Class Ill (carriers with reve-
nue under $1 million annually). The number of large
(Class I and 11) carriers declined slightly over this
time period, however, as carriers declared bank-
ruptcy or changed hands (see figure 1-6).

Although many of the new entries were not new
to trucking, having previously operated as exempt
or private carriers, the services they offered created
considerable excess capacity at the same time as the
1981-82 recession and its aftermath damped factory
production and shipment levels. As a result, rates
tumbled and carrier profit margins fell, even for the
historically most profitable carriers (see figure 1-7).
While accurate data are hard to acquire since com-
panies leaving the industry need not report to ICC,
estimates are that the number of carriers merging
or going out of business climbed steadily from un-
der 200 a year in 1978 and 1979 to over 1,500 in
1986.

Surviving carriers have in common a lean, cost-
conscious management approach focused on ways
to increase market share, often through specialized
service. Carriers of all sizes have been affected by
rate competition and forced to examine alternatives
to utilize capacity and to increase productivity. Com-
panies that have succeeded in meeting specialized
market demands or that have a financial cushion
adequate to support investments in equipment, fa-
cilities, and well-qualified drivers (important for
safety) can do well.

HUMAN

Accident data show that over 60 percent of acci-
dents are caused by human error. While a good deal
is known about the factors that degrade driving per-
formance, OTA concludes that Federal program

Each carrier has chosen methods that are most
cost-effective for its individual operations, and no
single best way of managing for safety emerged from
OTA’s examination. In equipment management, for
example, some firms with good safety records keep
their tractors for 7 or 8 years, undertaking major
engine overhauls at 300,000 miles. Others choose
to replace tractors at 4 years or 500,000 miles, find-
ing maintenance too costly after that. Reflecting
these varying decisions, over the past 8 years, the
median age of heavy trucks in the commercial fleet
rose from 6 years in 1978 to 7 1/2 years in 1985, and
has settled at about 7 years after strong sales in 1987.
Large carriers are standardizing fleets to make main-
tenance more efficient and enable them to bargain
hard with manufacturers for durability and main-
tenance-free characteristics in their large fleet pur-
chases. However, companies with notable safety
records do have in common a commitment to safety
and to personnel and scheduling practices that in-
dicate respect for the driver and his or her essential
contribution.

The industry relies for economic success on high
productivity gained by carrying large volumes in mil-
lions of single trips, meeting demanding time sched-
ules, and keeping prices competitive. These business
requirements do not make it easy to comply with
complex and varying regulations imposed at “differ-
ent governmental levels. OTA concludes that the
economic success of a carrier has an identifiable
effect on operations and fleet condition; in fleets
having financial difficulties, vehicles are not as
well maintained and equipment tends to be older.
However, the absence of good data from the pe-
riod before economic deregulation, the effects on
all business activity of the 1982 recession, and the
many changes in carrier operations that occurred
as the result of other governmental policy deci-
sions, all lead OTA to conclude that no clear link
can be established between changes in economic
regulation and motor carrier safety.

FACTORS

have not focused adequately on developing effec-
tive countermeasures. Inexperienced drivers are
particularly susceptible to accidents, and a large
number of heavy truck drivers involved in accidents
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Figure 1-6.—Number of ICC Motor Carriers
by Revenue Category, 1978-86

40

— Revenues under $1 million

35

----- Revenues over $1 million

30

25
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15

10

Number of carriers ( housands)

...............................

197879 80 81 82 83 84 85 86
Year

KEY: ICC = Interstate Commerce Commission.

SOURCE: Ronald Roth, American Trucking Associations, Inc., “Trucking: An Over-
view and Focus on Recent Times, " unpublished manuscript, Septem-
ber 1987, chart 14.

have poor driving records—including speeding
offenses.

Training

A vital element in preventing accidents is the
driver’s skill and awareness; both can be increased
through appropriate training. Surveys indicate that
many heavy truck drivers have not received any for-
mal driver training prior to going on the road, al-
though many companies will hire only drivers with
verifiable experience. OTA research shows that
many drivers involved in accidents never had any
training or significant retraining, and that level of
driver training is frequently a factor cited on acci-
dent reports. OTA concludes that special attention
to training requirements and close scrutiny of the
guidelines for the commercial driver’s license test
as they are developed by DOT are warranted. To
ensure that training issues are adequately ad-
dressed, Congress may wish to require national

Figure 1-7.—Net Profit Margin, 1978-87
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guidelines for driver training and certification for
truck driver training programs. A consensus proc-
ess for developing and approving the guidelines is
important to ensure widespread acceptability. Par-
ticipants could include officials from training
schools, Federal and State regulatory and enforce-
ment agencies, labor, carrier management, and ve-
hicle manufacturers. A key issue is on-the-road ex-
perience required of prospective drivers, and to
address this issue, DOT might encourage carriers
to develop apprentice programs that follow na-
tional guidelines.

Considerable public and private effort will be nec-
essary to make any new standards and programs ef-
fective, and the commitment of carrier management
to safety and to implementing new standards will
play pivotal roles. Historically, DOT has not been
an active player in this area. Congress may wish to
encourage DOT to develop a cooperative govern-
ment, academic, and private research, education,
and outreach program to address management-
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related issues such as driver hiring, screening, and
training programs and hours-of-service revisions.

Fatigue and Hours of Service

Research indicates that fatigue can play a major
role in accidents, particularly for older drivers and
for drivers on the road for 12 hours or more.’
Moreover, drivers of large trucks have shown sig-
nificant increases in driving errors and decreases in
driver alertness due to fatigue during driving times
that are well within the current hours-of-service
limit. Greater understanding of the impacts on per-
formance of circadian rhythm (time-of-day) and
fatigue is needed so appropriate regulations and
changes to driver scheduling can be developed.
OTA concludes that aggressive Federal research
programs to address fatigue and sleep issues and
to determine their role in truck accidents are top
priorities. DOT has planned several research
projects on these subjects for the next 2 years; these
projects represent small but important initial steps
and deserve support and funding. However, fol-
lowup will be essential if the research is to bring
safety benefits.

Many heavy truck operations are not conducive
to allowing adequate rest for medium- and long-haul
drivers. DOT hours-of-service regulations were for-
mulated 50 years ago, and do not take into account
the effects of operating on Interstate highways, new
vehicle technologies, contemporary economic condi-
tions, or advances in understanding of circadian
rhythm, fatigue, and sleep needs. OTA research
points to compelling reasons for DOT to reexam-
ine the hours-of-service regulations, and to devel-
op revised standards based on current knowledge
and the around-the-clock operating environment
necessary today.

Other driver-related factors, such as the effect of
air quality and vibration in the cab environment
on performance and fatigue, need consideration as
well. An effective Federal research program on these
subjects would require joint efforts by NHTSA and
FHWA. Work to address these issues could also in-

‘Patrick Hamelin, “Truck Driver's Involvement in Traffic Accidents
as Related to Their Shiftworks and Professional Features, ” Symposium
on the Role of Heavy Freight Vehicles in Traffic Accidents (Ottawa
Canada: Organisation for Economic Cooperation and Development,
April 1987), vol. 2, pp. 3-107.

elude cooperative government-industr,studies to
explore changes in cab and seat design and feasible
scheduling alternatives and training programs. To
ensure that all views are heard, independent drivers
and representatives of large and small carriers should
participate.

Accident Factors

Federal support for research on fatigue could
also provide information to help management and
drivers understand when drivers are most vulner-
able to accidents and how scheduling and pro-
cedures might be altered to accommodate sleep
needs (see figure 1-8). One practical and achieva-
ble outcome of such research would be simple, ef-
fective, and inexpensive techniques to screen drivers
with sleep disorders, who are at high risk for fatigue-
related accidents.

Figure 1-8.- Relationship of Driver Fatigue
to Accidents, by Hour of Day

-- -Accidents classified
as non fatigue related

Percentage of daily truck accidents

— Accidents classified
as fatigue related

Hour of day

SOURCE: Office of Technology Assessment, 1988; adapted from K.D. Hackman
et al. (eds.), Analysis of Accident Data and Hours of Service of Inter-
state Commercial Motor Vehicle Drivers (Washington, DC: U.S. Depart-
ment of Transportation, Federal Highway Administration, August 1987)
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Drivers under the influence of alcohol are far more
likely to have a severe accident (see figure 1-9).
Abundant evidence indicates that truck driver per-
formance is impaired by blood-alcohol concentra-
tion (BAC) levels well below 0.10 percent and that
alcohol and drug use increases both the likelihood
and severity of accidents. Congress may wish to en-
sure that acceptable BAC levels for truck drivers
are set at 0.04 percent, the current level for air-
line pilots, and to require drug and alcohol screen-
ing for all driver applicants, as part of periodic
DOT-required physical examinations, and for
probable cause. Research is under way at the Na-

Figure I-9.—Injury Severity in Heavy Truck Accidents
Relative to Truck Driver Drinking
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tional Transportation Safety Board to document
truck driver activities for 72 hours prior to a fatal
accident to determine drug use and to try to estab-
lish impairment levels related to that use. Since a
record of previous violations is characteristic of
many truck drivers involved in serious accidents,
Congress may wish to monitor closely DOT’s fu-
ture decisions related to violations during part-time
activities or while off duty.

On-Board Computers

On-board computers that record speed, stopping
times, brake applications, etc., are management tools
that many carriers have used successfully to improve
the efficiency of their operations and to hold drivers
accountable for their performance. Several carriers
requested permission from DOT to substitute rec-
ords from these computers for driver logbooks, and
DOT has ruled that the devices are acceptable. Re-
quiring the devices as a safety measure to improve
compliance with the hours-of-service regulations has
also been suggested.

In companies where on-board computers are used,
fleet managers introduced the devices only after care-
ful dialog with drivers to minimize potential adverse
reactions. Many owner-operators view the devices
as intrusive and cannot find benefits that justify in-
vestment in them. OTA concludes that while a
Federal requirement for on-board recording de-
vices may be premature, Congress may wish to re-
quire DOT to plan and implement a program lead-
ing toward such a rule. Preparation and education
for management, labor, and State enforcement
officers are essential to ensure acceptance of these
tools as safety devices, prevent their abuse, and
assure their usefulness in increasing industry com-
pliance with regulations.

Public Education

Finally, education programs directed at motor car-
rier and automobile drivers could enhance aware-
ness of safety issues related to sharing the roads.
These programs should focus on the handling and
stability characteristics of trucks, the need to main-
tain adequate distance between vehicles, the longer
distances required for a heavy vehicle to stop, and
the severe damage that can result from a collision
between cars and trucks. Congress may wish to re-
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quire NHTSA and FHWA to play mutually sup-
portive roles in developing a model program for
States to ensure that these messages reach a broad

population. Information programs could be incor-
porated into the process for obtaining and renew-
ing driver licenses.

VEHICLE AND ROADWAY TECHNOLOGIES

While highway system design issues and truck ve-
hicle safety technologies are inextricably linked, they
are treated as two separate issues by governments,
by carriers, and by vehicle manufacturing industries.
Moreover, while data point clearly to vehicle tech-
nolog, problems that have identified technical fixes,
only a handful of researchers have devoted similar
attention to highway design issues as they affect
operation of wider and longer heavy trucks. OTA
finds that a systems approach to commercial ve-
hicle highway safety is a priority for Federal ac-
tion. DOT agencies, including NHTSA and OMC
and highway planning, safety, and design offices
in FHWA must work more closely with each
other and with industry to address driver, vehi-
cle, and road safety issues systematically.

Speed and Highway Design

Federal and State accident databases cite “speed
too fast for conditions” most frequently as a factor
in truck accidents. To determine the appropriate
speed for conditions, the driver must understand
the operating limits of his vehicle and the configu-
ration of the specific section of the roadway on
which he or she is traveling. For example, accident
analyses show that a disproportionate share of fatal

Photo credit: Michael Hines, OTA staff

Heavy trucks travel all types of roads, although most
roads were designed for automobiles.

heavy truck accidents occur on U.S. and State high-
ways, roads usually constructed with lane widths
and median markings appropriate for automobiles.
Light conditions, weather, and traffic congestion are
not major contributors to such accidents. Recon-
structing these highways to increase width, passing
lane length, and sight distances, and to provide
sturdy median barriers would be prohibitively ex-
pensive. Thus, the driver, as he or she assesses the
appropriate speed and controls the vehicle, is the
primary accident prevention tool.

Industry approaches to limiting and controlling
vehicle speed vary widely. Some companies train
drivers how to operate according to explicit cor-
porate speed policies, and design driver schedules
so that trips can be accomplished within the legal
duty shift. Other large trucking companies install
speed governors set at roughly 57 miles per hour
(mph) on their fleets, finding that the need to bal-
ance fuel efficiency, safety, and delivery schedules
is best met by this method. Still other companies
have installed on-board computers to monitor driver
speed. On the other hand, many truck drivers, in-
cluding some employed by large companies, own ra-
dar detectors and consider them essential to accom-
plishing the on-time deliveries required of them by
shippers or brokers.

Congress may wish to consider legislation to re-
quire speed control devices, such as governors or
other devices that measure and record speed only,
as tools to control and monitor speed and aid en-
forcement. In addition, since the primary reason
for radar detectors is to alert a driver when the
vehicle’s speed is being monitored to see whether
it is exceeding the speeding limit, Congress may
wish to make such devices illegal for all vehicles
across the country. Also, model standards for
penalties for speeding that are high enough to be
a deterrent to violators could be developed.

A reexamination of highway design standards
with an awareness of the size of today’s heavy trucks



16

could lead to relatively low-cost safety improve-
ments—revised signs to assist drivers of heavy ve-
hicles in accurately assessing the appropriate
speed for roadway limits. Also of importance are
revisions to ramp design, intersection, and other
roadway standards. While these are long-term proc-
esses and reconstruction of roadways will take longer
still, Federal efforts could be intensified to assist
States in determining appropriate new standards.

Further, in light of the important role of speed
in fatal accidents, Congress may wish to reexam-
ine the decision to permit truck speeds of 65 mph
on rural Interstate highways. Data analysis for this
study leads OTA to conclude that the importance
of keeping trucks at speeds compatible with high-
way design and roadway conditions outweighs any
small economic advantages that might accompany
faster carrier travel.

Brakes

Defective brakes are the most prevalent vehicle
violation uncovered by roadside safety inspections.
In addition to brake wear and adjustment problems
that affect buses and straight trucks, brake compati-
bility between tractors and the trailers they pull
poses major difficulties. One result of incompatibility
between tractor and trailer brakes is a high poten-
tial for jackknifing. Bobtails (tractors running with-
out a trailer) and combination trucks running empty
pose particular difficulties because of the complicated
relationship between brake systems and truck loads.
OTA concludes that overcoming brake incompati-
bility between tractors and trailers and other
brake-related problems are priorities for manufac-
turers and carriers. Furthermore, active partici-
pation by NHTSA is necessary to bring early re-
suits and improved standards for brake system
components. Trailer manufacturers as well as trac-
tor makers must be involved in the rulemaking proc-
ess to ensure the development and use of compati-
ble and well-balanced braking systems. An all-out
joint effort by OMC, NHTSA, the trucking indus-
try, and tractor and trailer manufacturers to ad-
dress this issue is urgently needed.

Another essential step in addressing brake prob-
lems is completion of current DOT tests on anti-
lock brake systems to verify their effectiveness under
field conditions. Manufacturers are beginning to test

Photo credit: Commercial Vehicle Safety Alliance

Brake defects such as this are the most frequent
equipment violations found during
roadside inspections.

tractor-only antilock systems, on the premise that
these are currently the most feasible for the com-
plex and diverse U.S. trucking industry. If the DOT
tests are successful, antilock systems could be-
come mandatory equipment by the early 1990s.
Key components to successful implementation of
the requirement include: 1) lead time for devel-
opment of standard procedures for mechanics for
maintaining and adjusting the brake system, and
2) education and training programs for operators
and mechanics to disseminate accurate informa-
tion on checking and adjusting brakes for vary-
ing loads. Full tractor-trailer antilock systems re-
main the eventual safety goal.

Equipment Standards

Handling and stability problems increase the likeli-
hood of rollover, particularly for operations involv-
ing tractors and double trailers. Tire condition and
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performance are also key factors in safe operations.
Additionally, lethal override/underride accidents,
particularly at night, indicate a need for devices to
mitigate the effects of these accidents and to make
trucks more visible at night. OTA concludes that
NHTSA has lagged badly in proposing upgraded
standards in several of these areas. Congress may
wish to require NHTSA to move vigorously on
rulemaking.

The Federal Government could play a more ac-
tive role in determining standards for safety tech-
nologies, either as performance criteria (which state
minimum acceptable capabilities) or asdesign stand-
ards (which detail the equipment that must be
used).’Vehicle equipment compatibility issues are
so difficult that a cooperative Federal effort by OMC
(FHWA), NHTSA, and industry is needed for so-
lutions.” For example, some of the FHWA brake
standards are incompatible with NHTSA require-
ments. As new equipment becomes standard, me-
chanics will need training in proper techniques and
tools. Cooperative industry-government efforts will
be especially useful in developing and implement-
ing education and training programs for mechan-
ics to ensure that both new and old systems are
maintained properly.

Manufacturers and researchers have experimented
with and evaluated splash and spray control meth-
ods and devices. Tractor manufacturers have been
working on aerodynamically shaped tractors and
side deflectors and dams for trailers; one side-benefit
is increased splash and spray control. OTA con-
eludes that NHTSA moved prematurely to close
its rulemaking for this problem, and that perform-
ance criteria could be developed and phased in for
new equipment, based on available knowledge.

Truck occupants typically do not wear safety belts
that can protect them from ejection or hard con-
tact with the cab interior, which can cause serious
injury or a fatality. OTA concludes that a require”
ment that drivers use three-point seat belts when
operating their vehicles could contribute to driver
survival. The implications of cab design and cab

‘Joe R. Morris, “Safety Implications of Changes in Truck Size and
Weight Limits,” Symposiumonthe Role of Heavy Freight Vehicles
in Traffic, op. cit, footnote 7, vol. 3, pp. 4-14.

“Robert Erwn, University of Michigan Transportation Research In-
stirute, in U.S. Congress, Office of Technology Assessment, “Tran-
script of Proceedings—OTA Workshop on Technologies Affecting
Truck Safety, " unpublished transcript, Mar. 10,1987.

equipment location are important subjects for a con-
tinuing Federal program of cab crashworthiness re-
search.

Difficulty in designing retrofit equipment adapt-
able to older vehicles and the evolutionary nature
of technology focus manufacturers’ R&D efforts
toward new vehicles. 10 New requirements for safety
equipment concern large firms and individual
owner-operators, since refitting and modifying ex-
isting fleets or vehicles can have significant costs.
Without regulation, industry will balance the de-
gree of benefit against the effort and cost involved
in retrofitting a vehicle to determine whether to
adopt safety equipment.” Given these difficulties,
Congress may wish to require DOT to develop im-
plementation programs for regulations that re-
quire retrofits with new technologies.

The relative operating safety of single and dou-
ble combinations has been studied extensively, but
major differences have not been established, nor
could OTA identify significant variation in its own
research. Moreover, after an initial learning and ad-
justment period for doubles operations, fleet owners
have found the safety record for both types of oper-
ations to be very similar. OTA concludes that
different safety problems are inherent in each
design and that appropriate driver training and
experience with each can improve operational
safety.

Finally, the cost of educating drivers to use new
safety equipment is one that will have to be ac-
counted for in some fashion by the marketplace. Al-
though carriers may need to pay drivers and me-
chanics more for having technological skills, some
of the costs will be offset by reduced accident and
insurance costs.

Adopting New Technologies

Since many safety improvements do not translate
directly into higher productivity, industry accept-
ance of new technologies is slow. The fragmenta-
tion of the industry hampers dissemination of safet,
information on new technologies, and legislative and
rulemaking processes required to implement new

'%P.A. Gustafson, Cummins Engine Co., Inc., personal communi
cation, Apr. 28, 1987.

""Farrel L. Krall, Navistar International Corp., personal communi-
cation, Apr. 29,1987.
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technologies are complex and time-consuming. Al-
though the number of participants may be large (see
figure 1-10), government-industry working groups
that focus on setting uniform standards, voluntary
field testing by industry, and the sharing of experi-
mental data can lead more quickly to acceptable new
standards.

OTA concludes that Federal education and in-
formation programs are essential if requirements
for new technologies are to be implemented
quickly. Congress may wish to allocate resources
and require DOT to undertake such tasks. For ex-
ample, widespread misunderstanding by operators
and some maintenance personnel of how truck
brake systems should be installed, adjusted, and
maintained, suggests a need for a nationwide edu-
cation program. Training programs for maintenance
personnel are a top priority.

Trade associations and publications could well
take the lead in educating carriers, while States could
coordinate such measures with their enforcement
programs and with State trucking associations. The
industry members hardest to reach with such efforts
are the owner-operators, since many do not partici-
pate in large industry groups. Establishing video in-
structional displays at truck stops around the coun-
try is one method of informing carriers and drivers
of the risks they take by operating trucks with defi-
cient brakes. Ways to avoid and correct safety prob-
lems can also be presented at such displays.

The adoption of safety-related technologies by
trucking firms and owner-operators is not an auto-
matic process. Improved safety equipment that has

clear economic benefit may be quickly utilized by
industry.”Man firms that can benefit from a par-

“Brian O'Neill, Insurance Institute of Highway Safety, in Office of
Technology Assessment, op. cit., footnote 9, p. 109; and Ernie Vaughn,
Owner-Operators Independent Truck Drivers Association, in Office
of Technology Assessment, op. cit., footnote 9, p. 33.

GOVERNMENTAL

Congressional mandates and DOT actions since
1980, such as requirements for annual vehicle in-
sections and more stringent standards for driver

ticular safety technology (e.g., brake retarders for
firms that operate frequently over mountainous
routes) have already taken steps to adopt it.”
However, the economic benefit of safety equipment
is not always apparent to industry. OTA finds
that in this situation, setting Federal performance
standards for equipment through rulemaking, and
ensuring that the standards apply equally to all
motor carriers, regardless of classification, is ap-
propriate. Rough estimates of the costs of new
safety equipment may be found in table 1-2.

~ PWilliam Leasure, National Highway Traffic Safety Administration,
in Office of Technology Assessment, op. cit., footnote 9, p. 170.

Table 1-2.—Estimated Costs of Safety Equipment
for New Vehicles

Cost per vehicle®

Equipment option (1988 dollars)
Tractor:
1. Three-pointseatbelts............ 50
2. Antilock brakes. . ................ 2,100
3. Brake adjustment indicators and

automatic slack adjusters

(frontaxle) . ........... ... ... .... 150
4. Brake adjustment indicators and

automatic slack adjusters

(rearaxle) ......... ... .. .. ... ... 280
5. Splash/spray suppression . . . ...... 300
6. Reflectors . . ......... .. ... . ... 15
Tractortotal. . ............... 2,895"
Trailer:
1. Conspicuity devices. ............. 125
2. Side underride guards . . .. ........ 1,000
3. Automatic slack adjusters . . ... ... 450
4. Brake adjustment indicator . . . . . .. 150
5. Antilock brakes (not currently
offeredin U.S.).................. 1,200
6. Splash/spray suppression . . ....... 300
7. Rear underride guard . . .. ......... 100
Trailertotal . . ............... 3,325°

NOTE: The Nation’s registered tractor/trailer fleet included 1.1 million truck-

tractors and 3.4 million trailers in 19&6. .
apverage or midrange cost based on current roduction levels.

Represents a3 percent addition to tractor cost, based ON $88,500 average tractor

cost for 1987.
CRepresents a 30 percent addition to dry van trailer cost, based on $11,000 average

trailer cost (closed-top, dry freight van) for 1987.

SOURCE: Office of Technology Assessment, 19SS; based on estimates from the
American Trucking Associations, National Highway Traffic Safety
Administration, U.S. Department of Commerce, Bureau of the Census,
Motor Vehicle Manufacturers Association, and several trailer
manufacturers, August 1988.

COORDINATION

licensing, represent steps toward greater safety. A
comprehensive national truck safety program re-
quires continuing such programs and establishing
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a far more systematic Federal-State approach. OTA
concludes that two issues are top priorities: 1) imp-
proving State enforcement capabilities and regu-
latory uniformity, and 2) better coordination and
cooperation among agencies within DOT.

State Issues

MCSAP has firmly established the role of States
as an essential adjunct to Federal safety efforts. Con-
tinued Federal financial support for State inspec-
tion and enforcement activities through MCSAP
is crucial. Because additional trained personnel
are needed across the country, Congress may wish
to increase funding for this useful program. Ad-
ditional State activities could enhance safety in
a number of areas.

Monitoring industry through terminal audits and
ensuring the safety fitness of all motor carriers are
important components of a systematic safety pro-
gram. DOT has made some progress in assigning
fitness ratings to the large numbers of unrated mo-
tor carriers, mostly small operators, who entered the
trucking industry after deregulation. However, the
safety fitness of the private fleets that provide over
half of commercial truck transport must also be
evaluated, and Federal personnel levels are inade-
quate for this task. Because State audit programs
are indispensable additions to Federal enforcement
efforts, Congress may wish to require DOT to de-
velop guidelines and handbooks for States and to
encourage more States to train inspectors and be-
gin auditing carriers. Efforts by FHWA to improve
regulatory compliance materials for industry would
be helpful as models for the States as wvell.

OTA concludes that industry complaints about
inconsistent State inspection and enforcement
procedures and penalties are symptoms of the
need for stronger Federal and State efforts toward
national uniformity. The Commercial Vehicle
Safety Alliance’s (CVSA) goal of establishing uni-
form inspection and out-of-service criteria provides
an excellent model for States to use in working
together toward consistent nationwide programs.
However, efforts will be ineffective unless State gov-
ernments make the commitment to have all their
own agencies cooperate toward this goal. Moreover,
intrastate motor carrier operators are subject to uni-
form safety controls only if Federal regulations have

been adopted and are enforced by the States. Con-
gress may wish to consider requiring all States to
participate in MCSAP and adopt and enforce Fed-
eral regulations. To assist in resolving current con-
flicts in State agency agendas, strong DOT support
for consistent implementation of enforcement pro-
grams will be needed once FHWA''s review of State
laws and regulations has been completed and State
safety laws evaluated.

Congress may wish to require DOT to provide
technical assistance and information on safety reg-
ulations and enforcement issues for State officials,
law enforcement personnel, and judges. Educa-
tional materials could be distributed to States and
motor carriers on: 1) Federal safety requirements,
2) model programs for amending laws, 3) implement-
ing Federal standards, and 4) developing an infor-
mation clearinghouse. An enforcement handbook
could provide general guidance on the safety regu-
lations and safety factors to consider when setting
penalty amounts for various types of violations. In-
volving State executive and legislative bodies, bar
associations, and enforcement organizations, such
as State Attornies General and police chiefs, in the
process could help gain acceptance from all agen-
cies of the need for a uniform approach.

DOT has issued a rule, effective in November
1988, eliminating a long-standing regulatory loop-
hole-the Commercial Zone Exemption as it ap-
plies to safety regulations in large urban regions.
Congress may wish to ensure that this and other
safety exemptions are eliminated completely and
quickly. State and local enforcement officers will
need capability to monitor and enforce safety re-
quirements for commercial vehicles in urban com-
mercial areas.

The public safety requires that motor carrier safety
regulations are independent of commodity, cor-
porate form, type of operation, or destination of the
cargo—the traditional bases of regulation and often
the bases for exemptions. Trucks operating in intra-
state, private, government, and exempt services per-
form a major share of the Nation’s motor carrier
transportation. While safety regulations have grad-
ually been extended to these carriers, OTA con-
eludes that a comprehensive heavy vehicle safety
program must extend safety regulations to all
heavy vehicles and operators in all States. The
need for safety does not vary with the type of
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operation, and no exemptions from safety regula-
tions, including the Commercial Driver’s License,
are warranted.

Access

The motor carrier industry is a focal point for
many conflicting demands. Shippers, especially those
of bulky lightweight products, such as packaged
foods or paper goods, push for larger trailers to carry
more goods—at minimal extra cost. To capture this
business, carriers have purchased new trailers larger
than drivers are accustomed to, and joined shippers
in convincing State legislatures that trailers as long
as 53 feet can operate safely on State roads.

In the Motor Carrier Act of 1984, Congress made
clear that decisions on access to State roads for large
trucks are the province of the States, not the Fed-
eral Government. Resolving the conflicts inherent
between industry’s push for larger and longer vehi-
cles and the limitations of the Nation’s road net-
work requires Federal and State officials to work

closely with each other and with shippers and car-
riers. States have found developing routes and com-
municating access decisions clearly to industry to
be complex and difficult tasks, requiring hard work,
patience, good will, and good humor from all par-
ties. Where the process has failed, carriers travel on
the routes they deem necessary to reach their des-
tinations, often using narrow rural or urban road-
ways that are unsuitable for the large vehicles and
violating State law.

OTA concludes that varying State access, in-
spection, and enforcement policies pose signifi-
cant problems for industry and can adversely af-
feet highway safety when drivers detour on back
roads to avoid the delays that often result. Con-
gress may wish to require DOT to play a more ac-
tive role in facilitating State-industr,dialog and re-
solving these difficult issues. Technology transfer for
innovative solutions and working actively with
appropriate State and industr,organizations are two
possible approaches. (For further discussion of tech-
nical aspects of the access issue, see chapter 5.)

Photo credit: Land Line

States determine which roads heavy trucks may travel to reach terminals such as this one
to pick up and deliver goods in urban areas.



22

DOT Programs

OTA finds that the division of responsibility for
different facets of roadway, vehicle, and driver is-
sues among multiple agencies hampers safety
problem solving within DOT. To be able to re-
spond effectively to congressional safety directives,
DOT will need to coordinate its agencies. DOT’s
program to implement the commercial driver’s
license requirement is a commendable exception; it
could serve as a model for efforts to deal with
equipment requirements and highway design issues.
Congress may wish to require DOT to develop a
plan to integrate the technical expertise now
divided between NHTSA and the motor carrier
and highway design sections of FHWA to address

issues such as roadway and vehicle compatibility
guidelines, upgraded safety equipment standards,
national training guidelines for drivers and main-
tenance personnel, accident reduction and miti-
gation strategies, and data collection and analysis.

OTA further concludes that DOT agencies need
to coordinate in collecting and analyzing data,
conducting research programs, and developing
regulatory proposals. Although NHTSA and
OMC in FHWA do review some of each other’s re-
search projects, this is the exception rather than the
rule. Establishing special working groups to address
issues of common concern, jointly funding research
activities, and sharing staff expertise are examples
of strategies that could be used.

SAFETY DATA RESOURCES

Accurate, uniform, and representative informa-
tion that gives sufficient detail for analysis is essen-
tial for informed policy decisions on motor carrier
safety issues. Objective data are needed to identify
highway design limitations and problems and to
evaluate the point at which technologies are relia-
ble and cost-effective. However, OTA concludes
that, with few exceptions, existing heavy truck
data and information resources have deficiencies
that limit their value in supporting safety policies
and programs. In general, Federal data collection
suffers from lack of uniformity, some duplication,
inadequate quality control, poor handling, and out-
dated storage systems. Furthermore, OTA finds
that no effective central DOT analysis capability
exists, and that this deficiency seriously hinders
DOT’s policymaking. Congress may wish to re-
quire DOT to establish such a centralized capa-
bility and develop a comprehensive program to
gather, review, and analyze relevant data. Al-
though some of the existing data are useful for
analyzing particular truck safety issues, none of the
national accident databases is ideally suited for ad-
dressing all truck safety issues (see table 1-3).

NASS, NHTSA’s major data source, includes ac-
cident data from 1981 to the present. NASS selects
accidents, based on a statistically based sampling
scheme, permitting the derivation of estimates for
national accident totals and annual trends. Changes
made to NASS for 1988 (see chapter 7) are likely

to make it more difficult to conduct detailed truck
and bus accident causal studies using this database.

State accident reporting systems present several
promising alternatives because they can represent
a census of accidents. However, the lack of uniform-
ity among State data presents problems for extrap-
olating findings to the national level. The efforts of
NHTSA in establishing the CARDfile, and of
FHWA working with CVSA and the National
Governors’ Association in striving for more uniform
State accident reporting practices are commendable
efforts to address this issue.

A NASS-style approach focused on heavy vehi-
cles could be a cost-effective prerequisite to a truck
and bus accident data system, for it allows a sam-
pling of operations by both geography and road use.
To provide accurate and comprehensive informa-
tion, each accident investigation could be handled
by field staff that examines the vehicle and the ac-
cident site, interviews vehicle occupants, and reviews
medical and driver records. For this option to be
realized, additional funds will be needed both to re-
store the original approach and to expand the sys-
tem to meet truck safety concerns, including train-
ing of field teams in truck accident investigation.

FHWA currently has a uniform data collection
demonstration project under way in the midwest.
FHWA could work actively with other States to ex-
pand accident report forms to accommodate truck
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detail and to establish uniform reporting thresholds
and forms for data elements. Both of these devel-
opments would enhance truck safety information
and furnish a statewide census of accident history.
NHTSA'’s advice and expertise would be invalua-
ble, regardless of which agency took the lead.

The cost of either an accident or an exposure data
collection program is a function of the desired pre-
cision in the estimates. Close to 300 sampling units
would be required to achieve reasonable confidence
levels for determining accident rates for different
truck types, at a total annual cost of close to $2 mil-
lion. In addition, the logistical demands of estab-
lishing and maintaining cooperative arrangements
with each jurisdiction are formidable. More eco-
nomical alternatives include continuing and expand-
ing existing data collection instruments, although
their deficiencies are likely to persist. Given the mas-
sive scale of trucking activity, and the comparatively
detailed safety information available for air, rail, and
marine transportation, these are important trade-
offs to consider.

OTA finds that uniformity between accident
and exposure data, and accuracy in estimating
truck movements (see tables 1-3 and I-4) are pri-
ority needs. Congress may wish to consider ex-
tending FHWA's reporting requirements to in-
elude an annual report from all motor carriers,
including intrastate operators and those currently
exempt from Federal reporting requirements. In-
formation could include the number of trucks
owned and miles traveled. To keep track of heavy
vehicles, a Federal-State cooperative truck regis-
tration database could be developed in conjunc-
tion with State vehicle registration requirements.
An FHWA database such as SAFETYNET could
be used if modifications to the system can be made.

Inspection and Enforcement Data

Under MCSAP, a wide range of State inspection
and enforcement data is being amassed that pro-
vides useful information for safety analyses. Al-

though the process by which vehicles and compa-
nies are targeted for inspection varies between States,
the inspection results are reported in a uniform way.
SAFETYNET, the enforcement database developed
for MCSAP, must mature before its information can
be available in an automated form on a national
scale, but at that time it will be a valuable resource.

Additional DOT technical assistance for State
agencies in developing more uniform data manage--
ment systems and analytical capabilities, especially
in tracking preventable accidents and violation sta-
tistics, would be an effective use of limited funding.
States could use this information to target carriers
for audits and inspections. As FHWA and ICC im-
plement new procedures for assessing the safety fit-
ness of commercial vehicle operators, explicit pro-
cedures for monitoring ongoing safety performance
will be needed. State personnel and FHWA field in-
spectors alike could benefit from consistent guide-
lines for deciding whether to initiate a compliance
education program or an enforcement action.

Market Entry, Exit, and
Financial Performance

Little public data is available on the financial per-
formance of the industry, and ICC has required less
and less reporting over the past 8 to 10 years. OTA
concludes that the ICC reporting system has dwin-
died to a point where it no longer adequately
monitors carrier market entry, exit, and financial
performance. The current lack of information
presents a significant problem for both safety-
related and broad policy decisions. Obtaining
sufficient information would require a dramatic
reversal of ICC policy to include Class 111 carrier
registrations, requests for exemptions, and sufficient
detail in the data elements to track some degree of
financial performance. Substantial data will be
needed to restore this system so that it serves a use-
ful purpose for evaluating truck safety. Congress ma,
wish to require ICC to collect such data or place
responsibility for doing so with DOT as part of a
national motor carrier safety program.



Table 1=3.-Truck Safety Information Systems (Accident Data)

Database Kept by Years Strengths Weaknesses
50-T (part of FHWA, Office of Motor Carriers 1973 to present + {Good detail on truck accident + Missing several portions of the truck
MCMIS) «characteristics fopulation
+ |Exclusive truck focus + (Concern over accuracy and completeness
cof reports
- Felies on carrier participation
FHWA, Special FHWA, Office of Highway 1983 to present .

Monitoring Study

NASS

FARS

NTSB

State databases

CARDfile

Motor carrier industry

Insurance
companies

UMTRI

Information

NHTSA, National Center for
Statistics and Analysis

NHTSA, National Center for
Statistics and Analysis

NTSB
Various State regulatory agencies
NHTSA

Individual carriers,
trade associations

ndividual

150

companies,

UMTRI

1979 to present

1975 to present

1986 to 1987,
single collection

1982 to present

1980 to present

Involves accident and exposure data
Exclusive truck focus

Statistical sampling design
Comprehensiveness of accident
investigation

Reasonably good detail on truck
accident characteristics
National estimates of accident
frequency

Census of all fatal accidents
Comprehensiveness of accident
investigation

Comprehensiveness of accident
investigation

Good detail on truck characteristics
Exciusive truck focus

Census of all accident types

Census from several States
Uniformity in reporting format

Some individual carriers maintain
excelent detail on accidents and
movements

Exclusive truck focus

Detailed financial and statistical data
on truck insurance policies and claims

Combines coverage of FARS with
detail of 50-T

Post-accident investigation to
complete missing information
Exclusive truck focus

Restricted to aggregate accident reporting
LLimited in terms of number of
|participating States

[Missing some truck detail

Small number of heavy truck accidents in
database

Detailed causal analysis sometimes
difficult

Limited details on truck configuration and
operation
Nonfatal accidents not represented

Limited sample of accidents under
investigation, not representative of truck
crashes generally

Based solely on police reports at scene
Varying detail on truck accident
characteristics

Lack of uniformity from State to State

Limited truck detail due, in part, to limited
uniform variableiisted

Based solely on police reports at scene
Limited to a few States

Individual carrier represents single
observatiion in industry

Access to individual carrier records is not
in the public domain

Trade associations report accident rates
but not details on accident characteristics
Aggregate reporting of information by
insurers

Primary concern over loss ratio rather
than accident causation

Reliance on information provided by

carrier during post-accident investigation
Restricted to fatal accidents

KEY: MCMIS = Motor Carrier Management Information System; FHWA = Federal Highway Administration; NASS = National Accident Sampling System; FARS = Fatal Accident Reporting System; CARDfile

= Crash Avoidance Research Datafile;NTSB = National Transportation Safety Board; NHTSA = National Highway Traffic Safety Administration; iSO = Insurance Services Offices, Inc; UMTRI - University
of Michigan Transportation Research institute.

SOURCE: Office of Technology Assessment, 1988.




Table 1-4.—Truck Safety Information Systems (Exposure Data)

Database Kept by Years Strengths Wweaknesses
TIUS Bureau of the Census Every 5 years, most * Covers all trucks Used in the United + No commodity flow data
recently in 1982 States + Only rudimental commodity information
+ Sample biased toward heavy trucks - + Reflects tractor use, not trailer use
+ Exclusive truck focus + Based on owner response
CTS Bureau of the Census Since 1983, every 5 + Multimodal + Shipment data on some products are
years + Cross-checked against the Census of missing
Manufacturers + Only shipments from point of manufacture
+ Provides flow data to first destination are reported
+ Nonuniformity between surveys
+ Voluntary data submission
Motor Carrier Census  FHWA Most recent 5 years + Comprehensive listing of carriers and + Many carriers missing from database
File truck fleet operators + No commodity flow data
(part of MCMIS) + Exclusive truck focus

HPMS FHWA Annually ¢+ Statistical sampling design

+ Detail on roadway characteristics
Tws FHWA Annually + Truck classification and weight data
Exclusive truck focus

Motor carrier industry Individual carriers, Aggregate statistics on tons, ton-miles,
trade associations and truck registrations

Detailed flow records from individual

carriers and shippers; can merge with

similar accident records

+ Exclusive truck focus

NMTDB Transportation Research and 1977 to present + Focuses on long-distance truck
Marketing (consulting firm) movements
+ Good truck and operator classification
detail
+ Exclusive truck focus
NTTIS UMTRI 1988 to 1987, + Good truck and operator classification
single collection detail
+ Disaggregate and aggregate analysis
possible

+ Exclusive truck focus

Limited truck classification detail

Counting sites are not statistically
representative

Method of data collection varies and is
subject to observer error

Truck data are based principally on LTL
carriers

Individual carrier represents single
observation in industry

Access to individual carrier records is not
in public domain

Purposely excludes short-haul truck
movements, especially in Northeast
Not in public domain

Relatively small number of observations
Single collection

KEY: TIUS = Truck Inventory and Use Survey; CTS = Commodity Transportation Survey; MCMIS =

Motor Carrier Management Information System; FHWA = Federal Highway Administration; HPMS = Highway

Performance Monitoring System; TWS = Truck Weight Study; LTL = less-than-truckload; NMTDB = National Motor Truck Data Base; NTTIS = National Truck Trip Information Survey;UMTRI = University

of Michigan Transportation Research Institute.
SOURCE: Office of Technology Assessment, 19s8.
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CARRIER

Trucking is a tremendously complex industry with
numerous market segments; each is served by a vari-
ety of motor carriers, making generalizations diffi-
cult. Changes in the economic regulation of the mo-
tor carrier industry had sweeping effects on market
entry, operations, costs and pricing, employment
policies and labor relations (including wage levels),
and technology development. The distinctions be-
tween various types of regulated motor carriers have
greatly diminished since deregulation, and entry op-
portunities for private carriers and owner-operators
have increased.

The nature and volume of the business conducted
by various segments of the trucking industry have
also changed. The largest general commodity car-
riers now tend to specialize in less-than-truckload
(LTL) shipments (under 10,000 pounds). Many large
LTL carriers have failed since deregulation, and few
new ones have entered the market. However, sev-
eral of the largest nationwide LTL carriers have ex-
panded and prospered, concentrating business in
this segment. These firms compete fiercely for mar-
ket share.

At the same time, the interstate truckload (TL)
industry has become more diverse and dispersed.
New entrants in the TL segment tend to be small
and nonunion carriers, often from the ranks of
owner-operators, who are a key part of this truck-
ing fleet. However, to compete successfully as indi-
vidual entrepreneurs, owner-operators must drive
long hours and accept TL backhauls at low rates,
circumstances that create physical, psychological,
and economic hardships.

Factors are at work to tip the balance of TL oper-
ations toward larger carriers with more capital to
invest. Successful TL operations currently stress
high-quality service, using high-capacity, specialized
equipment and utilizing their assets and labor pro-
ductively to serve targeted market niches. Concerned
about the reliabiliy of leased equipment and drivers,
carriers with sufficient resources buy their own
equipment and employ company drivers. Others,
such as automobile carriers, select and train drivers
carefully to handle safely their highly specialized,
complex equipment that is difficult to lease. Produc-
tivity is high enough that shippers pick these high-

ISSUES

Photo credit: Karen Mathiasen, OTA staff

Automobile carriers train drivers to handle special
equipment and valuable cargo.

service carriers for both service and unit price, and
they become “core” carriers, capturing a large por-
tion of the TL freight from major shippers. Owner-
operators face continued business pressure from
these trends.

Profits

Profit margins have fallen even for the most suc-
cessful carriers, a product of intense price competi-
tion caused partly by changes in manufacturing and
partly by continuing overcapacity. Carriers’ expenses
per ton-mile are up 75 percent since 1978, while rev-
enues have increased only 54 percent. General
freight revenues per ton-mile have increased slightly
more than the consumer price index since 1978, but
have not matched price increases in the general
economy, particularly for large shippers and those
in highly competitive city-pair traffic lanes. Carriers
that serve small shippers and those in less competi-
tive markets have fared better.

Capacity

One major reason for the high number of motor
carrier failures over the past 8 years was the over-
capacity that existed in the regulated environment.
Despite the failures, however, industry analysts in-
dicate that for several reasons, some overcapacity
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persists. While the number of heavy trucks regis-
tered nationwide has declined slightly, trailers used
now are longer and wider, and double trailers, which
have significantly greater carrying capacity, have be-
come commonplace on the Interstate system. In
addition, industry data show all trucks are being
used more productively; they are driven more miles
annually and spend longer hours traveling each day.

Rate discounting has made low labor costs and
high productivity essential to survival; thus carriers
have found it difficult to increase driver wages and
improve arduous work conditions. Nonetheless, the
need to keep trucks moving has made many car-
riers focus on ways to make driving a more attrac-
tive occupation. Many successful companies have
had to provide extra incentives to attract enough
drivers, since the traditional driver pool has been
shrinking.

Longer vehicles, double trailers, heavier weights,
a shortage of qualified drivers, and a competitive
marketplace, all have important implications for

heavy truck safety. Overcapacity leads to price
discounting and shrunken profit margins, creating
difficult economic trade-offs for decisions about in-
vestment in safety-related equipment and safety-con-
scious hiring and scheduling practices. Competition,
increased operating costs, and low, erratic profit
margins create a need to control costs that can lead
to shortchanging safety-related driver training, truck
maintenance, and equipment improvements. Car-
riers are, in general, interested in safety, but they
will measure investments in new safety equipment
and technologies against tangible economic rewards.
Cost and safety trade-offs are particularly problem-
atic for owner-operators and small carriers, who
have to generate revenue regularly to stay in busi-
ness and may have no regular operations base or
maintenance facility. OTA concludes that Federal
safety regulations will affect carriers economically
with varying severity, depending on their finan-
cial reserves and stability. Congress will want to
keep this in mind as it weighs policies related to
safety.
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Chapter 2

The Motor Carrier industry—A Profile

The motor carrier industry moves goods and ma-
terials between shippers and receivers all across the
Nation and carries passengers between large and
small cities. Motor carriers are our most ubiquitous
freight mode, using the extensive U.S. highway net-
work to link markets of all types, sizes, and loca-
tions and serving many points that lack rail or air
service. The numbers of motor carriers grew dra-
matically during the 1980s, with many carriers of
all sizes moving to specialize in different segments
of the market. This wide variety of activities makes
the industry difficult to categorize.

Nonetheless, motor carrier safety concerns and
issues are best viewed in their industry context, so
that policy changes to improve safety recognize and
address the economic and physical characteristics
of the industry. Motor carrier accidents have im-
mediate economic impacts on carriers, drivers, and
shippers of the freight being transported. However,
motor carrier safety is also a prime governmental

and public concern, because carriers share the roads
with automobiles and other personal-use vehicles.
Moreover, the societal costs of traffic accidents are
heavy. The Secretary of Transportation recentl,
projected that the annual economic cost of high-
way accidents could be $65 billion in the year
2000."

This chapter presents an economic and business
profile of the motor carrier industry, describing the
vehicle fleet, industry characteristics, competitive
conditions, industry trends, and major policy de-
velopments. The information focuses on the large,
heavy trucks that are a prime safety concern and
provides a framework for evaluating specific safety-
related issues.

‘U.S. Congress, House Committee on Public Works and Transpor-

tation, The Status of the Nation High\& ‘ays: Conditions and Perform-
ance, Report of the Secretary of Transportation (Washington, DC: U.S.
Government Printing Office, 1987). Cost projections are in constant
1985 dollars.

THE NATION'S TRUCK FLEET

Number of Trucks

Industry-wide data on the domestic trucking fleet
are available from several sources, although data on
the entire population of trucks, including both in-
terstate and local carriers, suffer from severe short-
comings (see chapter 7). The Federal Highway Ad-
ministration (FHWA) compiles and publishes data
on all motor vehicle registrations by State. Its most
recent statistical report shows a total of 176.2 mil-
lion motor vehicles of all types, of which 77 percent

were automobiles, 0.3 percent were buses, and about
23 percent were trucks.’The number of commer-
cial and private truck-tractor registrations declined
by over 20 percent between 1979 and 1986. Selected
registration figures are presented in table 2-1 for
1979-1986. Light trucks—pickups, panel trucks, and
delivery vans, generally of 13,000 pounds or less
gross vehicle weight (GVW)—dominate the popu-
lation of registered trucks, making up 83 percent of

‘Federal Highway Administration, Highway Statistics— 1986 (Wash-

ington, DC: U.S. Department of Transportation, 1986).

Table 2.1 .—Total U.S. Truck and Bus Registrations, 1979-86°(in millions)

Total State motor

Total commercial and

vehicle registration— Total truck private truck-tractor Private and Total commercial
Year all vehicles registrations registrations commercial trailers bus registrations
1986 ........... 176.2 40.2 11 3.4 0.11
1985 171.7 39.0 1.2 3.4 0.11
1984 . .......... 166.5 38.0 11 3.2 0.11
1983 .......... 163.9 36.5 1.2 31 0.11
1982........... 159.5 35.3 1.2 0.11
1981 ........... 158.5 345 1.2 3.0 0.10
1980........... 157.3 33.6 1.4 33 0.10
1979 .y ool 153.6 33.3 1.4 3.3 0.10

dpata have some limitations, such as possible double counting for multiple registrations and reporting lag times of 16-18 months. Data are compiled by States and
are supplemented by the Federal Highway Administration to reduce double counting.

Predominantly light trucks (included 36 million pickup trucks in 1986).

SOURCE: Federal Highway Administration, Highway Statistics (Washington, DC: U.S Department of Transportation, 1979-66),

31
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the 40.2 million truck fleet. Only 1.1 million truck-
tractor power units and 3.4 million commercial-type
trailers and semitrailers were counted in 1986.

The Bureau of the Census has conducted surveys
roughly every 5 years of various transportation activ-
ities, including a Truck Inventory and Use Survey
(TIUS) as part of the Census of Transportation. ’
The TIUS is currently underway, and while data
from the 1982 TIUS are somewhat outdated, they
are the most recent available.

Heavy Trucks

Most heavy commercial trucks travel close to
100,000 miles per year and dominate commercial
interstate traffic. The small trucks and vans that
comprise the vast majority of truck sales play only
a minor role in interstate commerce. Figure 2-1
presents a selection of heavy truck types in sil-
houette, and illustrates the diversity of commercial
vehicles in use on our highways. Many heavy com-
mercial trucks employ a tractor-trailer configuration,
as reflected by all but one of the truck types shown,
although numerous straight trucks and dump trucks
are also included in this category.

The definition of a heavy truck varies for regula-
tory and legislative applications by the various State
and Federal authorities concerned with motor car-
riers. Most industry observers categorize trucks by
weight rather than by actual size, because heavy
trucks pose special engineering problems (mainly
high axle and wheel loadings that stress the road-
way) and safety hazards. Federal statute suggests one
definition, because the Federal Government imposes
a heavy vehicle use tax on vehicles that exceed
26,000 pounds GVW, and most loaded vehicles
operating in interstate commerce exceed that level.

Total truck sales numbered 3.8 million in 1987.
Trucks are categorized by various weight classes, and
the two heaviest are Class 7 (26,001 to 33,000

'U.S. Department of Commerce, Bureau of the Census, Truck In-
ventory and Use Survey (Washington, DC: various years).

pounds) and Class 8 (33,001 pounds and over). Two
relatively comprehensive sources provide data on
these trucks. First, the Motor Vehicle Manufacturers
Association (MVMA) reports on retail sales of
trucks by weight class—selected MVMA data are
presented in table 2-2. Sales of the heaviest class have
fluctuated substantially over the past few years, re-
flecting business conditions and regulatory changes.
After a slump in sales of heavy trucks in 1986, sales
rebounded in 1987 and 1988, reflecting fleet renewals
with more fuel efficient, durable vehicles.

A trucking industry profile presents more detailed
data on trucks owned and operated by commercial
enterprises (see table 2-3). Over 1.8 million trucks
of Classes 6 (19,501 to 26,000 pounds), 7, and 8 were
operated by more than 343,000 commercial enter-
prises in 1986. Just over 1 million Class 7 and 8
trucks are operated by about 180,000 businesses.
Table 2-3 also shows two other descriptive classifi-
cations for users of Classes 7 and 8, by type of en-
terprise and by fleet size. Vehicles used in the “truck-
ing” business are classified as “for hire, ” while trucks
used to transport company-owned goods as part of
an overall commercial enterprise are classified as
“private.” About two-thirds, or over 681,000, of the
heaviest vehicles are classified as private and are
operated by over 81 percent of the companies own-
ing large trucks. The remaining one-third of the
heavy truck fleet is for-hire. Private and for-hire fleets
own roughly equal numbers of tractor-trailer com-
binations. In general, however, companies whose
primary business is to provide trucking services for
hire operate only about one-third of the largest
trucks.

Over 84 percent of the establishments that oper-
ate Class 7 and 8 trucks own fleets of only one to
five large trucks; thus a high proportion of small
enterprises operate the largest trucks. A few large
companies with fleets of 100 or more vehicles own
nearly 40 percent of the Nation’s Class 7 and 8
trucks, yet constitute only 0.4 percent of all truck-
ing companies. These large firms include the major
national for-hire trucking companies, the large pri-
vate carriers, and the few large specialized carriers.
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Figure 2-1 .—Truck Types

Straight truck 3-axle tractor-semitrailer
| —25 -40' _ ¢ 1— 24 - 28 —[
4-axle tractor-semitrailer 5-axle tractor-semitrailer
| __ 38 -48 — 1 — .
5-axle tractor flatbed trailer 5-axle tractor tank trailer
| — 38 - 48— I __ 35 - 40 _ 1

Rocky Mountain double
Twin trailer or double (operated only in certain States)

—28¢ — | | —28 1 —_— 45 -1 —28"—1

Turnpike double
(operated only in certain States)

45 - 48 - w4 g

Triple
(operated only in certain States)

I —28— 1 | —28_ 1 — 28" —1

Lengths shown are typical; shorter or longer lengths are possible depending on carriers’ needs and State laws.

SOURCE: Office of Technology Assessment, 1988; based on American Trucking Associations
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Table 2-2.—New Truck Sales (by gross vehicie weight, in pounds)

6,000 6,001 - 10,001- 14,001 - 16,001 - 19,501 - 26,001- 33,001

Year and less 10,000 14,000 16,000 19,500 26,000 33,000 and over Total

1978 . ... .. 1,231,559 1,990,547 74,938 5,989 5,476 178,992 41,151 177,587 3,706,239
1979 . ... .. 1,014,016 1,594,060 19,163 2,399 4,611 163,304 46,264 192,889 3,036,706
1980...... 592,339 794,184 5,661 362 2,946 91,119 58,846 121,826 1,667,283
1981 ...... 629,030 816,373 311 591 2,764 85,000 52,264 114,575 1,700,908
1982...... 917,908 803,639 280 58 1,556 47,330 58,498 77,186 1,906,455
1983 . ... .. 1,370,395 849,498 223 2 1,252 47,648 59,026 85,653 2,413,897
1984 . ... .. 1,707,301 1,061,974 1,631 4 5,713 60,457 87,396 150,849 3,075,325
1985 ... ... 1,988,434 1,057,556 19,463 0 5,345 53,471 98,406 134,230 3,356,905
1986 ... ... 2,130,874 997,272 0 0 5,931 45,333 96,998 116,477 3,392,885
1987 ... ... 2,475,402 1,052,958 0 366 6,085 46,473 103,188 136,938 3,821,410

SOURCE: Motor Vehicle Manufacturers Association, Facts& Figures (1978-1987).

Table 2-3.—Number of Trucks Owned and Operated by Commercial Enterprises,

Selected Data for Largest Weight Classes, 1986

Commercial Truck Ownership for Largest Weight Classes

Number of Number of
companies trucks
Classes 6, 7,and8°. . .. ... .. ... 343,176 1,806,488
Class B ONlY . ..ot 259,691 785,698
Class 7and8: (by company type)
PHVALE . . oot 151,326 681,153
for-hire . . ... 28.651 339.637
Fleet Size for Companies Operating Class 7 and 8 Trucks
Number of Percent of
Fleet size companies companies
P 151,455 84.2%
B-10 . o 15,379 8.5%
10-25 8,855 4.9%
26-50 . . 2,523 1.4%
B1-100 . o oot 1,004 0.6%
100 OF MOKE . . o et e e e e e e e e e e e e e 761 0.4%

astandard designations for truck Weight classes are expressed in gross vehicle weight as follows: Class 6 is 19,501 to 26,000 pounds; Class 7 is 26,007 t033,000pounds;

Class 8 is 33,001 pounds and over.

SOURCE: Dun & Bradstreet Marketing Service, Profile of the Commercial Heavy Truck Market: An Industry Update (compiled from Trinc Transportation Consultants

database) (W. Newport Beach, CA: Newport Publications, 1966)

INDUSTRY CHARACTERISTICS

Trucking is a service activity comprising many var-
ied market segments, with the two broadest cate-
gories defined as I) private and 2) for-hire carriers.
Private carriers transport their own freight as an ad-
junct to their basic business and are not always con-
sidered in discussions of the trucking industry. A
local baker using a delivery truck is engaged in pri-
vate carriage, and so is a national chain, such as
Sears, when it distributes goods in its own trucks.
For-hire carriers are always considered trucking corn-
panies and are engaged to haul freight belonging
to another party. For-hire carriers are subject to Fed-
eral and State economic regulations, while private

carriers are normally exempt from most of those eco-
nomic regulations.

Figure 2-2 portrays the traditional division of the
key types of trucking companies by primary mar-
ket orientation. Changes in trucking laws and reg-
ulatory approach have blurred some of the distinc-
tions, but the categories remain basically valid
because most trucking businesses have a market spe-
cialty. However, since deregulation, a truck normally
engaged in private carriage maybe operated for hire
under certain circumstances. Similarly, a truck may
carry products exempt from regulation, then later
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be leased to a carrier that has interstate authority
to carry regulated commodities.

ICC-Regulated Carriers

Carriers operating for hire in interstate commerce
generally require Interstate Commerce Commission
(ICC) authority and are subject to Federal economic
regulations related to markets and commodities
served, tariff filing, and financial responsibility. Reg-
ulated interstate for-hire carriers may operate as
common carriers or as contract carriers. Common
carriers are expected to provide authorized move-
ments to any shipper requesting service according
to publicly available tariffs (price lists). Contract car-
riers may provide services to shippers with whom
they have a written contractual agreement, which
normally includes service and volume commitments
and a schedule of charges. With the appropriate ICC
authority, carriers may function both as common
carriers and as contract carriers.

Interstate transport refers to product movements
whose origin and destination are in different States,
whereas intrastate shipments have both origin and
destination within a single State. Interstate move-
ments b, for-hire carriers may be carried in all types
of equipment, but long-distance, high-volume ship-
ments generally move in tractor-trailer combinations.

Intrastate (Intercity)

Shipments carried for hire between two points
within a State are not subject to ICC economic reg-
ulation. However, the majority of States impose eco-
nomic regulations governing certification (entry),
tariffs, and other requirements on intrastate motor
carriers. The intensity of regulation varies by State;
two States have never imposed economic regulations
on truckers, and several States, Arizona and Florida
for example, have completely deregulated intrastate
trucking. Carriers may operate both intrastate and
interstate, if properly authorized. Very few data exist
regarding the operating practices and financial
health of intrastate carriers.

Intrastate (Local)

Local movement of goods for hire are usually not
subject to either State or Federal economic regula-
tions if both origin and destination are within the

same locale. Information about local trucking is
limited; much local movement is private in nature,
and no comprehensive data exist about local for-
hire trucking. ICC has stipulated areas surround-
ing jurisdictions, termed “commercial zones, ” in
which ICC regulations do not apply, even if the
movement is interstate in nature. The geographic
coverage of these commercial zone exemptions has
been expanded over time, and further revisions are
currently being considered. Until recently, the De-
partment of Transportation (DOT) safety regula-
tions exempted movements within commercial zones
from some safety requirements, although a differ-
ent definition of commercial zone was used for
safety. After substantial evidence accumulated of a
high number of safety violations among carriers in
commercial zones, Congress began to consider leg-
islation to eliminate these exemptions to safety reg-
ulations. DOT issued a rule in May 1988, ending
the exemptions in November 1988.

Exempt Movements

Several significant segments of interstate truck-
ing are exempt from ICC economic regulations—
for example, carriers transporting such commodi-
ties as unprocessed agricultural products, livestock,
periodicals, decorative stone, and wood chips. This
group of carriers typically specializes in exempt agri-
cultural produce and seasonally shifts trucking oper-
ations from one producing region to the next. They
are not required to conform to the entry or pricing
requirements applied to other interstate for-hire
carriers.

Photo credit: Land Line

Although livestock carriers are exempt from ICC
economic regulations, many must comply with
Federal safety regulations.
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However, the exemption from economic regula-
tion is dependent on the commodity being hauled,
not the nature of the carrier organization or equip-
ment. These carriers must still comply with DOT
safety regulations and insurance requirements (if in-
terstate carriers) and with various State trucking
laws.

Private Carriers

A large number of manufacturers, distributors,
wholesalers, and retailers operate private (not for
hire) trucking fleets as an adjunct to their regular
business activities. These private fleets are a substi-
tute for, and compete indirectly with, for-hire truck-
ing services. Private fleet operators value their con-
trol over service, schedules, and equipment. In the
1980s, some corporate managements began to scru-
tinize traffic management and private fleet opera-
tions more closely as “profit centers. ”

Private fleets var,from large trucking operations
of Fortune 500 firms to small one or two truck fleets
used to transport goods to and from vendors and
customers. These fleets dominate the portion of the
carrier industry using heavy straight trucks. Smaller
trucks in private fleets are apt to serve mixed pur-
poses beyond freight movement. For example, a van
or pickup truck may be used for commuting or to
make sales calls. Very little aggregate data is avail-
able on the operating practices or financial condi-
tions of private carriers.

Trucks operating as private carriers are not sub-
ject to ICC economic regulation. However, private
carriers are now permitted to offer certain intercor-
porate and for-hire services with ICC approval. Pri-
vate carriers are subject to DOT safety regulations
and to various State trucking laws.

State Requirements for Truckers

Every State has its own set of requirements for
truckers engaged in freight movements, whether the
movements are intrastate or interstate in nature.
Historically, Federal policy has left many aspects of
trucking under State jurisdiction. Each State may
impose its own requirements in at least six areas,
and these requirements often overlap and differ from
the requirements of other States and the Federal
Government.

Vehicle Registration

Motor vehicles, including trucks, are generally re-
quired to be registered in the State of owner resi-
dence. Registration provides for vehicle identifica-
tion plates (license plates) and ownership verification
(title), and generates a registration fee to the home
State. Commercial trucks crossing State lines en-
counter a variety of different registration require-
ments, and cannot assume reciprocity treatment as
is the case for automobiles.

Fuel Taxes

Each State may impose its own fuel tax, and such
taxes represent an important source of State reve-
nue. States generally have sought to devise collec-
tion methods that are not dependent on location
of fuel purchase, but reflect fuel used and/or mile-
age traveled within the State by large commercial
trucks. However, State requirements for the pay-
ment of fuel taxes differ substantially.

Other Taxes

A number of States impose taxes on interstate mo-
tor carriers in addition to or in place of registration
fees and fuel taxes, commonly called third-structure
taxes. Third-structure taxes are usually truck-mileage
taxes that may also increase with vehicle weight.
These taxes are based on the finding that heavy
trucks create wear and maintenance costs for the
highway system that increase more than proportion-
ately with fuel used. Eleven States imposed third-
structure taxes in 1987.°

Economic Regulations

Most States place economic requirements on in-
trastate freight movement; many still require car-
riers to file for rate increases. Carriers must seek cer-
tification to operate under various State laws
governing the public convenience and necessity of
their services. Safety and insurance requirements are
often incorporated in these State regulations.

Size and Weight

States have their own size and weight restrictions
that apply to State and local roads not on the des-

‘ American Trucking Associations, Department of State Laws, “ State
Taxes,” unpublished manuscript, January 1987.
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ignated map of the National Truck Network (includ-
ing the Interstate system and other specified routes).
Indeed, no Federal size and weight statutes existed
prior to the 1956 designation of the limited-access
Interstate system. States often evaluate road con-
ditions and route configurations as suitable for ve-
hicles smaller in size and lighter in weight than those
now allowed by Federal law. This has raised many
issues about the access of large, heavy vehicles to
commercial locations in a State. (See chapters 3 and
5 for further details.)

Hazardous Cargo

Each State has concerns about hazardous cargo
moving within and through the State, and a vari-
ety of State laws to regulate these movements. To
qualify for Federal motor carrier safety program
funds, States must adopt Federal hazardous mate-
rials regulations or similar ones and apply them to
intrastate transport. Local governments have also
become increasingly active in regulating the move-
ment of hazardous cargo.

Other
Equipment Type

Industry Characteristics

Equipment type varies for each form of carriage,
and with market conditions, cost considerations,
and fleet available. The conventional combination
truck in interstate service is a tractor pulling a 45-
to 48-foot dry van trailer or twin 28-foot trailers.
Certain Western States allow triple 28-foot trailers
and a few Western and Northeastern States permit
longer combinations (such as twin 45-foot trailers)
on designated highways, often requiring the carrier
to obtain a special permit. All States allow oversized
vehicles if a special permit is obtained, although most
States will grant overweight permits only for non-
divisible loads. Among the many other specialized
trailer types are tank trailers, flatbed trailers, refriger-
ated trailers, automobile rack trailers, hopper trailers
for grains and ores, pole trailers, and a variety of
special-purpose trailers. Trailers are not normally
dedicated to run in combination with a particular
tractor or driver.

Equipment Ownership

Truck-tractors, trailers, and other carrier equip-
ment may be owned by the carrier or leased from

other sources. Equipment may be leased, with or
without drivers, from truck leasing firms, from a sep-
arate for-hire or private carrier, or from an inde-
pendent owner-operator. Each of these sources may
provide one or more trucks on a permanent lease
for a period of time and/or for a trip-lease for the
duration of the trip. Responsibility for maintenance
services varies considerabl from one lease to
another. The variety of ownership and leasing ar-
rangements has grown considerabl over recent
years. Enforcement of safety and other requirements
becomes more complex when the truck owner differs
from the company using and/or driver operating
the truck.

Owner-Operators

Owner-operators are independent trucking con-
tractors who offer their services to a variety of cus-
tomers. These small operators may haul exempt
commodities, work for certificated carriers under
lease arrangements, or transport regulated commodi-
ties under their own ICC operating authority.

About 80 percent of all owner-operators own and
drive just one truck’and often have no fixed place
of business, no maintenance shop, and very limited
capital. The remaining 20 percent of independent
truckers operate small fleets of up to 20 trucks and
hire other drivers, even though they continue to
think of themselves as owner-operators. About 75
percent of all owner-operators are leased to ICC-
regulated carriers and private carriers, and about
25 percent haul exempt commodities. A 1986 sur-
vey of more than 5,300 independent truckers found
that over 78 percent surveyed owned their power
units or tractors, while only 26 percent owned
trailers.

Prior to regulatory reform in 1980, owner-
operators typically did not possess ICC operating
authority, and were not directly regulated by ICC.
Over the past 8 years, many owner-operators have
obtained ICC interstate authority for moving reg-
ulated commaodities, comprising a major part of the

*James Johnston, Owner-Operators Independent Drivers Associa-
tion of America, testimony before the Senate Committee on Commerce,
Science, and Transportation, Oversight Hearing on the Motor Car-
rier Act of 1980, September 1985.

‘Road King, “Drivers’ Opinion Survey VI,” sponsored by Associ-
ates Commercia Corp. and Unocal, unpublished manuscript, June 6,
1986.
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Photo credit: Tse-Sung Wu, OTA staff

Owner-operators often have their cabs equipped with
sleeping berths that become the driver's home
away from home.

dramatic increase in the number of ICC-regulated
carriers.

Several studies in the last two decades have at-
tempted to estimate the total number of owner-
operators and to assess their financial and operat-
ing results. Because data are imprecise, these studies
have produced quite different results and a wide
range of estimates. Most industry observers believe
that a substantial number of independent truckers
have left the industry in recent years as a result of

competitive pressures leading to long and arduous
working hours. Various sources indicate that at least
100,000 owner-operators remain in business.

Union Representation

The trucking industry has a long history of union
representation. The International Brotherhood of
Teamsters (IBT) is the major union representing the
for-hire segment of the industry, although the un-
ionized labor force has shrunk with the decline of
the general freight, common carrier segment of the
business. Slightly less than half of all truckload car-
riers and other parts of the trucking industry that
rely on independent owner-operators employ union
drivers. Private carriers, if organized, employ mem-
bers of other unions as well as IBT members. Since
the Motor Carrier Act of 1980, new entrants have
used predominantly nonunion drivers.

"Marshall Seigel, |ndependent Truck Owner-Operators Association,
testimony before the Senate Committee on Commerce, Science, and
Transportation, Oversight Hearing on the Motor Carrier Act of1980,
Sept. 21, 1983.

THE NATION'S BUSES

The bus industry is the passenger-carrying segment
of the motor carrier industry. Buses were not ma-
jor passenger carriers even in their prime, and were
hit hard by increased automobile ownership and use,
competition from subsidized passenger rail, and de-
regulation of the airlines in 1978. Competition
among air carriers for intercity travel brought lower
air fares that have proven a major attraction for
price-sensitive passengers on long distance trips.

The bus industry has several clearly defined ma-
jor segments. One large group provides intercity and
interstate regular passenger route service under ICC
regulation, and several other segments provide other
important passenger services. These include char-
ter operators, who offer group and tour service,
school bus operators (both school district and con-
tract service), and local transit agencies.

The intercity bus industry includes large and small
carriers and a few very large, Class | carriers (see
table 2--4). Industry-wide data are difficult to obtain,
because regulatory changes have reduced bus com-
pany reporting requirements. The bus industry has

declined nationwide over the last 10 years—bus-
miles, passengers-carried, and employee numbers all
trend downward, and total operating revenues have
declined since the early 1980s. For Class | carriers
the decline is more striking, with the number of bus
passengers declining 37.5 percent between 1980 and
1986.

The largest interstate bus companies have suffered
the most severe financial reverses. Greyhound, by
far the biggest bus operator, with 6,800 drivers for
3,500 buses, took over the nearly-bankrupt Trail-
ways operation in late 1987. Both carriers had regu-
larly reported operating losses in recent years; those
losses widened in early 1987, triggering their merger.

Bus Deregulation in 1982

Competition from other travel modes continued
after regulatory reform for interstate buses in 1982
brought needed flexibility for bus operators. Because
bus ridership had declined significantly, major na-
tional operators considered the right to withdraw
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Table 2-4.—-Intercity Bus Industry in the United States
(including operations of all carriers reporting to the interstate Commerce Commission and intrastate carders)

1970 1975 1980 1985 1986
Number of companies . . . .. ... 1,000 950 1,330 NA NA
NUMDEr Of DUSES . . . . oot ot e 22,000 20,500 21,400 20,100 19,100
Number of EmMPIOYEES. . . . ... oo 49,500 46,600 49,100 43,300 40,600
Total bus-miles (millions) . . . .. ... ... 1,209 1,120 1,162 997 945
Revenue passengers (Millions). . .. ...t 401 354 365 353 346
Revenue passenger-miles (millions) . . .. ............... ... ... 25,300 25,600 27,400 23,800 22,500
Operating revenues, all services ($ millions) . . .. ............. ... ...... 1,165 1,943 1,898 1,838
Operating expenses (millions). . . . . . .. .. .. .. ... 0. 812 1,098 1,811 1,839 1,781
Net operating revenue, before income taxes ($ millions) . . . . ... ........ 89 68 132 59 57
Class 1 interstate carriers only (over $5 million annual revenue) 1970 1975 1980 1985 1986
Number of COmpPanIes . . . . . ... 71 84 46 43 29
NUMDEr Of DUSES . . . o ottt et e e e et e 10,158 9,800 8,427 7,240 6,230
Number of EmMPIOYEES. . . . ... oot 34,383 35,140 30,950 24,210 21,090
Total bus-miles (Millions) . . . .. ... ... 871 849 771 580 524
Revenue passengers (millions). . . .. ... . . 174 152 132 91 83
Revenue passenger-miles (millions) . . . .. ... ... . .. 17,900 18,200 17,080 12,510 11,117
Operating revenues, all services ($millions) . . . ............. ... ... ..... 722 955 1,390 1,270 1,168
Operating expenses($ millions). . . . ......... ... 639 893 1,311 1,212 1,115
Net operating revenue, before income taxes ($ millions) . . . . . ... ... .... 83 62 79 58 53
Operating ratio . . . .. .. ..t 89 94 94 95 95

SOURCE: American Bus Association and Interstate Commerce Commission data.

Photo credit California Department of Transportation

The intercity bus industry has faced fierce competition for passengers from private automobiles,
low cost air travel, and Amtrak.

from markets, not entry, as the key regulatory is-
sue. States, in particular had resisted discontinuing
bus services, and Congress found that: “State reg-
ulation of the motor bus industry has, in certain
circumstances, unreasonably burdened interstate

commerce. . . .“° Permitting smaller, regional car-

“Bus Regulatory Reform Act of 1982, Public Law 97-261, Sec. 3.

riers to provide low-cost service was also projected
as a benefit of regulatory reform.

Safety Aspects

The number of buses operating on the highways
is so much smaller than the number of trucks that
bus accidents do not figure prominently in national
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accident data. However, because passengers are in-
volved, the safety record of the bus industry is highly
visible, and buses are subject to broad State controls.
Interstate operators encounter numerous complex
and conflicting State requirements and could ben-
efit from more uniform treatment at the State level.

At the initiative of the American Bus Associa-
tion, the major intercity bus industry representa-

FORCES FOR ECONOMIC

Several powerful forces have changed the truck-
ing industry, including regulatory evolution, legis-
lative mandates, and shifts in economic structure.
This section briefly highlights these forces, focus-
ing on developments over the past decade.

Regulatory Shifts

Interstate for-hire trucking is and has been for
years subject to regulation by ICC. In earlier years,
entry, markets served, and rates were subject to
detailed ICC examination and control through a
complex approval/disapproval process, which came
under severe criticism during the 1970s. ICC began
to shift away from many regulatory strictures, espe-
cially after Presidents Ford and Carter strongly urged
less regulation and made their Commission appoint-
ments accordingly. ICC interpretations became sig-
nificantly less restrictive in the years just prior to
1980. Operating permits (authority to engage in in-
terstate transportation) became much easier to ob-
tain and collective rate-making practices by inter-
state motor carriers were reviewed. These ICC
actions were controversial and stimulated congres-
sional hearings and eventual passage of motor car-
rier legislation in 1980.

Motor Carrier Act of 1980

The Motor Carrier Act of 1980 (MCA) repre-
sented the first major change in the statutes since
1935 and has profoundly influenced the interstate
motor carrier industry by significantly altering the
ICC regulatory framework. Like most major legis-
lation, the MCA reflected years of hearings, sev-
eral Administration proposals, and extensive com-
mittee deliberations. Congress found, as stated in

tive, the industry has recommended additional Fed-
eral safety regulations for interstate buses, includin,
extension of coverage for Federal safety provisions
to private and not-for-hire bus operators. Proposed
legislation calls for the establishment of an office of
bus safety in FHWA, and would impose relatively
uniform Federal requirements on motor carriers of
passengers.

CHANGE IN TRUCKING

the act, that the motor carrier regulatory statutes
were outdated and required revision. The intent of
the act was to reduce unnecessary regulation and
to provide explicit direction to ICC, which had been
deregulating independently.

Key areas of change for the federally regulated seg-
ment include reduced requirements for new en-
trants, fewer restrictions on expansion by existing
firms, and greater pricing freedom. However, inter-
state motor carriers remain subject to ICC regula-
tion, although in a much relaxed framework.

Surface Transportation Assistance Act
of 1982

The Surface Transportation Assistance Act of
1982 (STAA), omnibus highway and transit author-
izing legislation, contained provisions affecting
truckers in two important economic areas, motor
carrier user taxes and truck size and weight. Under
the STAA, fuel taxes were increased sharply to 9
cents per gallon, from the 4-cent level that had been
in effect since 1959. Moreover, the STAA enacted
increases in the heavy vehicle use tax applicable to
vehicles exceeding 26,000 pounds GVW. After
much controversy over the heavy vehicle tax, a
differential of 6 cents per gallon additional tax on
diesel fuel was enacted, and the heavy vehicle use
tax was rolled back. Thus, diesel trucks experienced
a fuel tax increase from 4 to 15 cents per gallon in
mid-1984.

In 1956, Federal law restricted vehicles using the
Interstate system to 73,280 pounds, but Federal leg-
islation passed in 1974 permitted States to raise truck
weights. As a trade-off to industry for higher fuel
taxes, truck size and weight restrictions were
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amended in 1982 and 1983 to permit larger, heav-
ier trucks to use the Interstate system. The STAA
mandated that States allow trucks with gross weights
up to 80,000 pounds to use the Interstate system,
overriding lower, more restrictive weight limits in
several States. The 1982 act also initiated Federal
length limitations for commercial vehicles; States
now cannot limit semitrailer lengths to less than 48
feet nor second-trailers in combination units to less
than 28 feet. In 1983 Federal legislation prohibited
States from restricting truck width below 102 inches
(up from 96 inches) on the Interstate system.

The 1982 act further limited State laws by pro-
viding that no State could deny “reasonable access”
for large trucks to reach terminals and other facil-
ities from the Interstate network. That is, States
must allow large, heav,trucks not only to use the
Interstate but also to get on and off the Interstate
and use State roads.

The Surface Transportation and
Uniform Relocation Act of 1987

This 1987 legislation provided funding for Federal-
aid projects over the next 5 years and extended user
taxes at current levels. No major provisions affect-
ing motor carriers or changing their treatment were
incorporated.

Other Forces for Change

Legislative and regulatory actions are an impor-
tant force affecting the trucking industry, yet they
are but one component of the business environment.
Other economic aspects of trucking operations are
briefly outlined below.

. Energy Costs. Fuel prices shot upward in the
late 1970s, but have declined and stabilized in
recent years. Diesel fuel used b,most combi-
nation trucks more than doubled in price be-
tween 1978 and 1981, and in 1986 remained

about 73 percent higher than 1978 including
the higher Federal and State taxes.’

« Inventory Policies. Many companies have
adopted  “just-in-time” inventory policies,
spurred on by high interest rates and a need
to reduce carrying costs, putting a premium on
service quality and reliability. Pressure for on-
time deliveries has increased, and for-hire truck-
ing companies have responded by stressing serv-
ice, including reliable deliveries.

« Import Growth. Imports of manufacturer and
consumer goods have grown phenomenally,
while domestic production levels have been dis-
appointing. This changes the market orienta-
tion for trucking services and equipment. Con-
tainer traffic has grown rapidly, originating at
ports and major rail hubs.

+ Insurance Crisis. The cost of insurance for mo-
tor carriers rose rapidly in the mid-1980s and
availability of insurance coverage became a
problem. Insurance costs are a small percent-
age of total operating costs, but that percent-
age almost doubled between 1984 and 1986, to
reach 3.6 percent.”

« Highway Conditions. Traffic growth over the
past decade outpaced highwa, improvements.
In fact, completion of the Interstate system,
originally planned for 1969, has just now be-
come a possibilit,with the funding provided
by the 1987 act. As a result of inflation and
funding constraints in the late- 1970s and early-
1980s, highway pavement conditions deterio-
rated and volume/capacity ratios increased.
Poor pavement and heavy congestion pose spe-
cial problems for the operation of large
trucks.” Increased Federal aid in the mid-
1980s brought some improvements.

‘ American Trucking Associations,American Trucking Trends, 1987
(Alexandria, VA: 1987), ». 44.

“'lbid., p, 28. n )

Federal HIOhWay Administration, Status of the Nations Highways

(Washington, DC: U.S. Department of Transportation, various years),

COMPETITIVE CONDITIONS AND INDUSTRY TRENDS

Regulatory reform and economic shifts led to dra-
matic changes in the motor carrier industry; these
changes were magnified by the recession in late-1981

and 1982. Statutory changes in user tax levels and
in allowable vehicle size and weight have also led
to important industry shifts.
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For-Hire Carriers

The total number of for-hire carriers rose from
67,038 in 1978 to 89,677 in 1987, a 34 percent in-
crease.” The primary focus of the MCA was reg-
ulator, reform for inter-state for-hire carriers, the
group subject to Federal regulation. Easier entry was
in fact accomplished, and the nhumber of ICC-regu-
lated carriers increased markedly in the late- 1970s,
then steeply in the 1980s, more than doubling to
almost 37,000 in 1986 (see table 2-5).

The growth has been primarily among Class Il
carriers, small carriers reporting revenues less than
$1 million annually. The number of Class Il car-
riers rose from 12,900 in 1978 to 33,903 in 1986 (see
figure 2-3). These numbers are dramatic, even if ad-
justed for company withdrawals and growth out of
Class Ill. Meanwhile, over the same period the num-
ber of Class | and Il carriers declined slightly.

State Requirements

State requirements for interstate motor carriers
are gradually becoming more uniform and less bur-
densome. Congress encouraged this process through
provisions of Section 19 of the MCA, which re-
quired a study of State regulations and the prospects
for uniformity.® With support from DOT, the Na-
tional Governors’ Association undertook a multi-

“Dun & Bradstreet Marketing Service, Profile of the Commercial
Heavv Truck Market: An Industry Update, compiled from Trinc Trans-
portation Consultants database (W. Newport Beach, CA: Newport Pub-
lications, 1986).

“u.s. Department of Transportation and the Interstate Commerce
Commission, “Uniform State Regulations,” Section 19, Report to Con-

gress, n.d.

Figure 2.3.—Number of ICC Motor Carriers
by Revenue Category, 1978-86
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KEY: ICC = Interstate Commerce Commission.

SOURCE: Ronald Roth, American Trucking Associations, “Trucking: An Overview
and Focus on Recent Times, " unpublished manuscript, September
1987, chart 14.

year information gathering and consensus-building
project that has resulted in a set of recommenda-
tions for more uniform State requirements.”

14National Governors’ Association, Working Group on State Mo-
tor Carrier Procedures, Consensus Agenda (Ames, |A: lowa Depart-
ment of Transportation, 1986). Policy endorsing the recommendations
(continued on next page)

Table 2-5.—Number of ICC. Regulated Motor Carriers and Freight Forwarders

Revenue classification

Freight
Year Class | Class I Class |l Other® forwarders Total
1987 ... 956 1,266 35,505 711° - 38,438
1986 . ... 947 1,387 33,903 71r - 36,948
1985. ... ... . 1,013 1,489 30,337 444 265 33,548
1984 . ... ... 1,088 1,554 27,370 469 261 30,742
1983 ... ... 1,139 1,631 24,411 336 231 27,748
1982 . ... 1,144 2,139 22,059 380 241 25,963
1981....... ... 1,031 2,293 18,563 383 244 22,514
1980 . ......... . 947 2,164 14,610 324 193 18,238
1979 .. ... 992 2,754 13,337 — 184 17,267

aClassiandClass |l carriers relieved of reporting requirements.
Includes freight forwarders.

SOURCE: Thomas J. Donahue, American Trucking Associations, testimony before the House Committee on Public Works and Transportation, Mar, 16, 1986.
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Market Share®™

Domestic freight volumes and the importance of
trucking may be measured in several ways. Total
U.S. domestic intercity freight tonnage was relatively
unchanged over the period 1980-86. However, trucks
increased their share from 36.5 percent in 1980 to
40.1 percent in 1986, after some declines in the late-
1970s when railroads successfully captured growth
in heavy freight such as coal. Domestic intercity ton-
miles reflect both weight and distance moved; in
1986 intercity ton-miles exceeded 1980 levels for the
first time since sharp declines in 1981 and 1982.
Trucking increased its share of intercity ton-miles
from 22.3 percent in 1980 to 25.3 percent in 1986.

Trucks have traditionally carried high-value
freight over shorter distances than rail and earned
higher than average freight tariffs per ton-mile. In
contrast, railroads carry large amounts of low-rated
heavy bulk commodities such as sand, gravel, and
coal. Thus, trucking revenues comprise 76 percent
of all intercity freight revenues, a percentage that
has gradually increased since 1980. While deregu-
lation of both railroads and trucking occurred in
1980, motor carriers have continued to increase mar-
ket share, although at a slower rate. Many motor
carriers now use their fleets very productively and
at low unit costs. Moreover, truck service charac-
teristics are well-suited to the growing use of light
density, high value components and the decline in
traditional heavy manufacturing. Intermodal traf-
fic is growing, and trucks play an indispensible role
in it. Goods move by rail over high-density routes
in double-stack containers from U.S. ports to in-
land intermodal transfer terminals, where distribu-
tion is completed by truck.

Market Competition

The amount of actual and potential competition
in individual markets has grown to a much greater
extent than indicated by the number of certificated
carriers. The authority conferred by ICC to trans-

(continued from previous page)

was adopted by the Governors on Feb. 26, 1986. The Working Group

relied in part on the comparative information in Harrison Boyd &

Associates, “Organizational Frameworks for Interstate Motor Carrier

Regulation,” prepared for the U.S. Department of Transportation, Fed-

eral Highway Administration, unpublished manuscript, April 1987.
BAll domestic freight totals are from Transportation Policy Asso-

ciates, Transportation iii America (Washington, DC: 1986).

port interstate freight is now much broader and has
fewer restrictions limiting points served, commodi-
ties carried, or routes used. It has become common-
place for ICC to grant motor carrier authorit,to
serve all points in the United States for general com-
modities, whether or not the carrier has applied for
the broad authority.

Profit Margins and Overcapacity

The motor carrier industry has continued to gain
market share over the past 10 years, but profits have
been elusive for many firms in the face of an increas-
ingly competitive transportation marketplace. Reg-
ulatory reforms eased entry and permitted better ca-
pacity utilization for some carriers, while the 1981-82
recession damped factory production and shipment
levels.

However, the issue of capacity is complex. The
number of tractor-trailers on the road dropped over
1 percent, and the number of single-unit trucks de-
clined 8 percent’ between 1980 and 1986. At the
same time truck tonnage increased almost 11
percent.

Truck-miles traveled increased nearly 30 percent
per vehicle, and trailer capacity increased as wider
and longer vehicles were allowed. Thus, each truck
is dispatched more frequently, spends more time
traveling, and carries more. Moreover, carriers seek-
ing backhauls offer very low rates rather than re-
turn empty, so that capacity is frequently readily
available at low cost. The amount of freight carried
in each average truckload has remained constant
(13.6 tons in 1980, declining to 13.3 in 1986). These
facts all imply that despite the drop in the number
of trucks, substantial unutilized trailer capacity has
remained available.”

The result has been higher operating ratios (ra-
tio of operating expenses to revenues) on average,
including sharp rises in operating ratios from 1978
through 1982, followed by modest, uneven improve-
ments in the mid-1980s. Profit margins measuring
net income as a percent of sales show deterioration
from 1978 through 1982, followed by irregular re-
covery since that time until 1987 when rate cutting
was severe (see figure 2-4).

16 RonaldD.Roth,American TrUCking A$Ociati0ns, “Overcapa:_
it, " unpublished manuscript, July 1987.
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Figure 2-4.-Net Profit Margin, 1978=87
(all carriers)
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SOURCE: Ronald Roth, American Trucking Associations, “Trucking: An Overview
and Focus on Recent Times, " unpublished manuscript, September
1987, chart 14.

Business Failures

The intensel,competitive atmosphere and con-
tinuing overcapacit,in for-hire trucking is reflected
in the large number of motor carrier failures. Failures
for all for-hire trucking companies, including local
and household, have risen dramaticall from un-
der 200 annually in 1978 and 1979 to over 1,500
in 1986. The pattern of failures between 1971 and
1987 is shown in figure 2-5. The failure rate remained
high in the mid-1980s even during periods of sus-
tained economic growth, and the number of failures
showed its first decline in recent years during 1987.
Even so about 150 of every 10,000 trucking compa-
nies failed in 1987, exceeding the rate of 115 failures
for every 10,000 companies for all businesses. ”
Both large and small trucking companies have failed.

Ronald D. Roth, American Trucking Associations, personal com-
munication, July 22, 1988.

Figure 2.5.—Motor Carrier Failures, 1971-87
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SOURCE: Thomas J. Donahue, American Trucking Associations, testimony be-
fore the House Committee on Public Works and Transportation, “Mar.
16, 1988.

Heavy Truck Sales

Annual sales of heav, trucks have been relativel,
stagnant as shown in figure 2-6. Sales of Class 8
trucks, with gross weight capability of over 33,000
pounds, remain below the 1979 level and showed
declines even in the relatively prosperous years of
1985 and 1986. Such flat sales contrast sharply with
record sales levels for small trucks, pickups, and
vans, which have lifted the overall truck sales mar-
ket. The sales trends suggest that the increased mar-
ket share and expanded number of carriers have not
required growth in the number of trucking units.
The median age for all trucks has increased slightly
from about 6 years in 1978-1979 to 7.7 years in 1986
(see figure 2-7). Fleet purchases lowered this figure
slightly in 1987.

Trailer Size

The changes in size and weight restrictions in 1982
and 1983 allowed carriers to expand capacity and
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Figure 2-6.—Sales of Trucks Weighing Over
33,000 Pounds, 1978-87
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SOURCE: Thomas J. Donahue, American Trucking Associations, testimony be-
fore the House Committee on Public Works and Transportation, Mar.
16, 1968.

increase labor productivity—larger trailers and heav-
ier cargo loads, where possible. Trailer producers
and purchasers responded very rapidly to recon-
figure the Nation’s fleet of trailers. Figure 2-8 shows
that 95 percent of all trailers produced in 1980 (based
on samples of production shipments) were between
40 and 45 feet in length, while almost none were
longer. By 1984, over 58 percent of new trailers
produced were longer than 45 feet, mostly 48 feet.
As of 1986, over 56 percent were over 45 feet, while
29 percent were exactly 28 feet in length, reflecting
the increased use of tandem (double) trailers on the
Interstate system.

Increases in trailer width have been even more
dramatic. Almost all trailers produced in 1980 and
1982 were exactly 96-inches wide, as shown in fig-
ure 2-9. In 1984, less than a year after wider trucks
were permitted on the Interstate system, over 70 per-
cent of the trailers produced were 102-inches wide
or more, most exactly 102 inches. In 1986, 76 per-
cent were 102 inches or more. The trucks encoun-

Figure 2-7.-Median Age of Trucks, 1978-86
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SOURCE: Thomas J. Donahue, American Trucking Associations, testimony be-
fore the House Committee on Public Works and Transportation, Mar.
16, 1988.

tered on our highways are indeed larger than those
of just a few years ago.

Specialization and Concentration

ICC regularly reports operating results for the 100
largest regulated motor carriers; as a group, their
performance has been weak, reflecting financial pres-
sures of recent years. Data for 1981, a good year rela-
tive to the recession that followed, show that ton-
nage fell almost 4 percent, while net operating
income declined by over 26 percent. In 1982, reve-
nue tons hauled fell by 11 percent, operating reve-
nues fell by 4 percent, and net operating income fell
by 62 percent. Of the 100 carriers reporting, 81
showed declines in tonnage and net operating in-
come, and the largest carriers showed a perilous ag-
gregate operating ratio (operating expenses divided
by operating revenues) of 98.7.

Since the recessionary period of the early 1980s,
motor carrier traffic and finances have improved,
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Figure 2-8.—Trailer Sales Since 1980, by Length
100

90

80

70

60

50

Percent

40

30

20

1980 1982

Year

Exactly 28’

- Longer than 45’

40'-45’

SOURCE: Truck Trailer Manufacturers Association, Van Trail/er Size Reporf, vari-
ous years.

but not by much, In 1986, the 100 largest carriers
hauled less tonnage than in 1981 but realized slightly
higher net income. In 1987, tonnage increased to
181 million revenue tons, roughly the 1981 level,
but profit margins were squeezed. Net income was
down 48 percent, and the operating ratio reached
96.6 percent.”

Less-Than-Truckload Carriers

A small number of the very largest trucking com-
panies have expanded their scope and scale of oper-
ations since 1978. The ten largest carriers, by reve-
nue, are predominantly less-than-truckload (LTL)"
carriers, and they have increased their share of in-

*Interstate Commerce Commission, Bureau of Accounts, “Large
Class| Motor Carriers of Property, Selected Earnings Data,” unpub-
lished data, n.d.

"“Less-than-truckload carriers transport cargo that mav come from
several shippersin units that may weighanywhere from roughly 250
pounds up to as much as 12,000 pounds.

Figure 2-9.-Trailer Sales Since 1980, by Width
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dustry revenues from about 13.5 percent in 1978 to
about 16 percent in the mid-1980s.” The three
largest carriers (excluding United Parcel Service,
which dwarfs them all) are all nationwide LTL
specialists: Consolidated Freightways, Roadway Ex-
press, and Yellow Freight. This Big Three is grad-
ually capturing more traffic, showing more revenue
growth, and reporting lower operating ratios rela-
tive to other large carriers on average. During the
12 months ending September 30, 1987, for exam-
ple, the Big Three increased their total revenues by
5.4 percent while revenue for others in the largest
100 carriers increased an average of 3.1 percent. ”
However, size alone is not a determining factor for
profits, and well-managed small LTL carriers can
also do well (see box 2-A).

“Fortune, “Blessings by the Truckload,” Nov. 11, 1985,p. 138.
“Interstate Commerce Commission, op. cit., footnote 18.
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Established General Freight Carriers

The general freight trucking sector as a whole has
been caught between rising costs and competitive
pressures on rates. The Regular Common Carrier
Conference (RCCC), an association with approxi-
mately 400 members, includes most of the large,
established interstate common carriers. RCCC
members transport general freight and earn about
80 percent of their revenues hauling LTL. Accord-
ing to RCCC data, more than half (53 percent) of
the full service general freight carriers went out of
business between 1978 and 1986.

However, truckload (TL)?and LTL revenues for
the RCCC group differ dramatically (see figure 2-
10). Revenue on LTL traffic has increased slightly,
while TL revenue has decreased sharply. Tonnage
carried by RCCC carriers has dropped, but again
with sharp differences between categories. From
1978-86, LTL tons fell 31 percent, while TL tons
plummeted 63 percent.

“Truckload carriers transport goods for a single shipper in full loads
weighing from about 12,000 pounds to the legal maximum for their
vehicle.

This established carrier group has seen its traffic
erode significantly. Figure 2-11 shows that LTL-TL
tonnage movements for a regularly-surveyed seg-
ment of RCCC carriers did not rebound when in-
dustrial production expanded in the mid-1980s. Pre-
sumably much of the business was captured by other
carriers. Net income for 1986 was at the highest level
in 10 years, but was barely above the 1978 level and
has fluctuated dramatically over the period. Net in-
come for the first 6 months of 1987 was down 61
percent compared to a year earlier.

Truckload Carriers

TL operators easily obtained operating authority
in the less regulated environment of the early 1980s
and grew impressively, with owner-operators pro-
viding a large portion of capacity. TL operations are
simpler than LTL and do not require intermediate
handling and shipment consolidation en route to
make up a trailer load. Many TL carriers have min-
imal communications, management, sales forces,
and terminal facilities. Carrier facilities are likely to
be few in number, sparsely staffed, and removed
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Figure 2-10.—General Freight Trucking Industry
Total Revenue, 1978-87
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KEY: LTL = less-than-truckload; TL = truckload.

SOURCE' Regular Common Carrier Conference, testimony of James C. Haskins
before the House Committee on Public Works and Transportation, Mar.
16, 1988.

from shipment origins and destinations. However,
a new operating strategy is evolving in the TL
market—the high-service carrier serving targeted
market niches. These TL firms provide high-capacity
or special equipment and utilize their assets and la-
bor very productively (see box 2-B). To compete suc-
cessfully, many owner-operators must drive long
hours and accept backhauls at low rates, circum-
stances creating physical, psychological, and eco-
nomic hardships.

Several factors are at work to tip the balance of
TL operations toward larger carriers with more cap-
ital to invest. Concerned about the reliability of

Figure 2.11 —LTL/TL Tonnage,
Adjusted Seasonally
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leased equipment and drivers, carriers with sufficient
resources bu,their own equipment and emplo,
company drivers. Many carriers, such as automo-
bile haulers, operate highly specialized, complex
equipment that is difficult to lease. Productivity is
high enough that shippers pick high-service carriers
for both service and unit price. Such carriers be-
come a “core” carrier, taking a large portion of the
freight from major shippers. Observers predict an
acceleration of the core carrier concept.”

“William M. Legg and John M. Larkin, “High-Service Truckload
Carriers Prospering,” Industr, Week, Apr. 4, 1988, Special Supplement;
and Alex Brown & Sons, Inc., “Wrap-up of the October 29 Truckin,
Seminar,” unpublished manuscript, December1987.

CONCLUSIONS

Trucking is a tremendousl,complex industry that
defies easy classification. Numerous market segments
are served by a variety of motor carriers, and gener-

alizations are tenuous at best. A highly competitive
market environment in the trucking industry con-
fronts carriers of all sizes with constant financial pres-
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sure and forces difficult choices between offering rate
discounts to attract business and maintaining rates
to generate revenue.

Changes in economic regulation affected market
entry, operations, costs and pricing, employment
policies and labor relations (including wage levels),
and technology development. The distinctions be-
tween various types of regulated motor carriers
greatly diminished after deregulation, and entry op-
portunities for private carriers and owner-operators
improved.

The nature and volume of the business conducted
b,various segments of the trucking industry has
changed, becoming less predictable. Large general
commodity carriers tend to specialize in LTL ship-
ments. While many large LTL carriers have failed,
a few of the largest nationwide LTL carriers have
expanded and prospered. Few newly formed carriers
have entered the LTL business; existing LTL car-
riers have competed fiercely for each other’s mar-
kets. Small carriers and owner-operators have cap-
tured a larger portion of the TL market, in part

because of lowered entry barriers and more pricing
freedom. New entrants tend to be small and nonun-
ion, often coming from the ranks of owner-operat-
ors, a key part of this fleet. The interstate portion
of the TL industry has become more diverse and
more dispersed.

Profit margins have fallen, even for the most suc-
cessful carriers, under pressure from intense price
competition that is partly a result of changes in man-
ufacturing and partly of continuing overcapacity.
Expenses per ton-mile are up 75 percent since 1978,
while general freight revenues per ton-mile have in-
creased only 54 percent. Freight rates have also fallen
behind price increases in the general economy, par-
ticularly for large shippers and those in highly com-
petitive city-pair traffic lanes. Carriers that serve
small shippers and those in less competitive mar-
kets have fared better.

Other factors have also changed the framework
in which carriers compete.

« Unregulated commercial zones have been
greatly expanded, opening larger areas to local
carriers.
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® Shippers now frequently utilize fewer carriers
with comprehensive operating territories to take
advantage of cumulative discounts and service
commitments in return for guaranteed freight
volumes.

® Truckload carriers establish defined traffic lanes
with certain shippers (e. g., between two plants
of the same shipper) and capture a steady, bal-
anced volume of business under contract.

The traditional driver pool has been shrinking,
and carriers have had to provide incentives to at-
tract drivers. Rate discounting, however, has made
low labor costs and high productivity essential to
survival, so carriers find it difficult to increase driver
wages and improve arduous work conditions.

Safety Implications

Trucks have become significantl bigger and heav-
ier since deregulation, primarily in response to Fed-
eral legislation requiring States to allow longer, wider
trailers and heavier gross weights. For similar rea-
sons, double trailers are rapidly becoming common-
place on the Interstate System. These changes in
truck equipment have not been matched by up-
graded roadway design and capacity, and as automo-
bile traffic has increased, urban peak-hour conges-
tion has become severe in many jurisdictions. Such
road and traffic conditions increase the likelihood
of an accident.

Price discounting and low profit margins create
difficult economic trade-offs for investments in
safety-related equipment and maintenance. These
trade-offs are particularly problematic for owner-
operators and small carriers, who have to generate
revenue regularly to stay in business and ma,have
no regular maintenance facility.

Carriers are, in general, interested in safety, but
will measure investments in new safety equipment
and technologies against tangible economic rewards.
Competition, increased costs, and low, erratic profit
margins create a need to control costs that may lead
to shortchanging truck maintenance and equipment
improvements. OTA concludes that Federal safety
regulations will affect carriers economically with
varying severity, depending on their financial re-
serves and stability.

Requirements to operate trucks safely should not
depend on commodity, corporate form, or destina-
tion of the cargo, the traditional basis of ICC regu-
lation. Safety regulations have gradually been ex-
tended to trucks operating in intrastate, private, and
exempt services, and these perform a large share of
the Nation’s highway transportation. OTA con-
eludes that the need for safety does not vary with
the type of operation, and that no exemptions
from safety regulations are warranted.
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Federal and State Regulatory Programs

Highway safety, particularly for motor carriers, has
long been a Federal and congressional concern. Mul-
tiple regulator, programs, administered by different
agencies within the Department of Transportation
(DOT) set minimum standards for vehicle equip-
ment, driver qualifications, and commercial motor
carrier operations, and for the highways on which
the vehicles operate. The Federal Government also
provides funds to State and local jurisdictions for
construction and maintenance of highways, bridges,
and tunnels, and for State highway safety programs.
Although Federal economic control of the truck-
ing industr, has dwindled significantly since deregu-
lation in 1980, some years ago Congress began a
series of legislative steps toward a comprehensive
Federal motor carrier safety program. Systematic
efforts to improve highway safety are limited b,
interjurisdictional issues and conflicts at many gov-
ernmental levels, however. Moreover, numerous
Federal agencies and congressional committees share
responsibilit, for creating and enforcing safety leg-
islation, creating further complications. Because the

efforts of these groups are difficult to coordinate,
and no single group has ultimate responsibility, ad-
dressing truck safety in a systematic, integrated way
has to date proven an unachievable task.

In addition, many States impose substantial eco-
nomic and safety requirements on intrastate carriers.
Yet, while Federal grants for State programs have
greatly enhanced State inspection and enforcement
capabilities, the scope of these programs varies sig-
nificantly. Despite this extensive Federal and State
regulatory and enforcement framework, heavy ve-
hicle transportion has grown annually, and safety
issues persist.

This chapter describes the Federal laws and reg-
ulatory programs governing motor carrier operations
and the efforts of the Federal Government and the
States to improve safety. Policy options are identi-
fied in the final section. A chronolog,of motor car-
rier legislation (appendix 3-A), and a brief histor,
of motor carrier regulations (appendix 3-B) appear
at the end of this chapter.

FEDERAL SAFETY LEGISLATION

Commercial motor vehicles are defined by law as
those: 1) weighing 10,001 pounds or more, 2) de-
signed to transport more than 15 passengers, includ-
ing the driver, or 3) used to carry hazardous mate-
rials in quantities requiring vehicle placarding.
(Lightweight vehicles are those weighing 10,000
pounds or less.) Although economic regulation by
the Interstate Commerce Commission (ICC) of the
motor carrier industry was substantially reduced in
1980, the regulatory changes did not encompass Fed-
eral safety regulations. Laws enacted since 1980 have
strengthened and expanded coverage by Federal
safety standards, and Congress has promoted greater
national uniformity by establishing consistent size
and weight laws, and by encouraging States to adopt
Federal regulations.

The Surface Transportation
Assistance Act of 1982

The primar,goal of the Surface Transportation
Assistance Act of 1982 (STAA) was to fund im-
provements to the Nation’s highways, bridges, and
mass transit facilities by raising and restructuring
existing highwa, taxes." As a concession to the
commercial motor carrier industry, the statute also
called for uniform weight, length, and width limi-
tations on trucks and buses using major, federall,
finded highways. Overriding existing State laws, the
STAA prohibited States from setting a maximum
gross vehicle weight limit under 80,000 pounds for

"Public Law 97-424, 96 Stat. 2097 (Jan. 6, 1983).

55
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vehicles operating on any portion of the Interstate
system. Additionally, the act prohibited States from
denying trucks reasonable access between these
highways and facilities for food, fuel, repairs, and
rest; and to points of loading and unloading (for
household goods carriers). In 1984, the STAA was
amended to allow Governors to seek exemptions for
Interstate highway segments in their States that
could not safely accommodate longer trucks.’

'Tandem Truck Safety Act of 1984, Public Law 98-554, 98 Stat.
2829. The act also modified the reasonable access provision of the Sur-
face Transportation Assistance Act to include 28-feet by 102-inch single-
trailer units; this amendment was made to codify existing industry prac-
tice, as 28-foot trailers are replacing the standard 48-foot trailers for
pickup and delivery service.

In addition, States were prohibited from barring
trucks with twin trailers from Interstate highways
or certain Federal-Aid Primary routes designated by
DOT.’States also were required to permit truck
semitrailers of 48 feet in length for one trailing unit
and 28 feet each for two trailing units on these roads.
Maximum length limits were not set, however, and
legal trailer lengths vary significantly among the
States (see figure 3-I), with many States permitting
trailers even longer than 48 feet. States were also
required to establish and enforce a vehicle width
limit of 102 inches for Interstate highways or any
other Federal-aid highway designated by DOT, pro-

’See 23 CFR 658, app. A

Figure 3-l.—Legal Trailer Length, by State
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NOTE: Semitrailers in Wisconsin, Indiana, and California must conform to a State specified king-pin-to-rearmost axle distance to operate without a permit.
SOURCE: Office of Technology Assessment, 1988, based on the 53 federal Register 19 (Jan. 19, 1988).
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vialed that the traffic lanes were designed to be at
least 12-feet wide. Procedures allowing a State
Governor to notify DOT of highway segments not
capable of accommodating 102-inch-wide vehicles
and to request an exemption, identical to those re-
lating to truck length, were established by Congress
in 1984."

The safety issues associated with longer, wider
trucks are extremely controversial. Some segments
of the trucking industry argue that longer trucks are
needed to improve productivity. Other industry
groups and many States and safety advocates be-
lieve that such vehicles pose a safety hazard even
when operating over designated highways and ac-
cess routes. Chapters 4 and 5 contain more detailed
assessments of the performance and operation of
longer combination vehicles on the existing high-
ways. A discussion of State access requirements is
presented later in this chapter.

The STAA also authorized funds for State inspec-
tion and enforcement programs through a Federal
grant program—the Motor Carrier Safety Assistance
Program (MCSAP)—to improve State capabilities
to inspect heavy vehicles and enforce motor carrier
safety regulations. Under this program, some DOT
control over intrastate carriers was initiated—to
qualify for MCSAP funds, States were required to
adopt the Federal motor carrier safety regulations
or compatible State requirements. MCSAP has be-
come an important part of overall truck safety ef-
forts in recent years, promoting uniform regulations,
enforcement activities, and Federal-State coordina-
tion. The program is detailed later in this chapter.

Motor Carrier Safety Act of 1984

Concerned about inconsistent State laws and reg-
ulations and about the adequacy of existing Federal
regulations, Congress passed the Motor Carrier
Safety Act of 1984.Specifically, the act directed
DOT to promulgate revised Federal regulations
establishing minimum standards to ensure that:

. commercial motor vehicles were safely main-
tained, equipped, loaded, and operated;

« the responsibilities imposed upon operators of
commercial motor vehicles did not impair their
ability to operate such vehicles safely;

“Tandem TrUck Safety Act of 1984, op. cit., footnote Z-
‘Public Law 98-554, 98 Stat.2832 (Oct. 30, 1984).

+ the physical condition of operators of commer-
cial motor vehicles was adequate for them to
operate such vehicles safely; and

+ the operation of commercial motor vehicles did
not have deleterious effects on the condition
of such operators.

Before issuing revised regulations, DOT was required
to consider costs and benefits as well as State laws
and regulations to minimize Federal preemption.
Furthermore, Congress requested a 5-year review
of State motor carrier laws to identify those differ-
ing substantially from Federal requirements. Addi-
tional provisions of the 1984 act called for annual
commercial motor vehicle inspections, the establish-
ment of Federal inspection standards, a comprehen-
sive study on the safety characteristics of heavy
trucks, and an investigation and study of crash pro-
tection for truck occupants.

1986 Commercial Motor Vehicle
Safety Act

The adequacy of requirements for drivers of com-
mercial motor vehicles has been a primary concern
of safety-conscious officials. A key element of the
1986 act is that truck drivers are prohibited from
holding more than one State license, a provision
that became effective on July 1, 1987.°The act also
directed DOT to establish minimum written and
road tests for drivers by July 15, 1988. Motor vehi-
cles covered by the act are those weighing 26,001
pounds or more; however, the Secretary of Trans-
portation is authorized to lower the threshold to
10,001 pounds. Motor vehicles used to carry haz-
ardous materials or designed to transport more than
15 passengers, including the driver, are also included.

Under the provisions of the act, a driver must be
road-tested in a vehicle representative of the type
he or she will operate, and minimum passing scores
for written tests must be established. Furthermore,
drivers taking these tests must have a working
knowledge of the Federal Motor Carrier Safety Reg-
ulations (FMCSR) and vehicle safety systems. DOT
must also establish a blood-alcohol concentration

‘Drivers are also required to notify employers if they have been dis-

qualified from operating a commercial motor vehicle, and employers
and States must be notified of al traffic violations, except parking in-
fractions. (49 CFR 383))
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(BAC) standard by October 1988, and is currently
considering a BAC level of 0.04 percent. ®

To support an effective single-license system, DOT
must establish a Commercial Driver’s License In-
formation System by January 1, 1989.°Data in the
system, including the information required on
licenses and driver compliance records, will be avail-
able to DOT, States, employers, and employees.

To support thiSrulemaking effort, the Department of Transporta-
tion requested a study by the National Academy of Sciences to assess
the differences between 0.10 and 0.04 blood-alcohol concentration levels.
For further details, see ch. 6.

*The Department of Transportation has the option of operating this
system in-house or using another system employed by one or more
States.

States are not required to have fully operational
programs until 1993. Grants will be made available
to develop testing and licensing programs, to test
operators of commercial motor vehicles, and to par-
ticipate in the national information clearinghouse.’
However, a State that fails to comply with the re-
quirements of this act will lose 5 percent of its
Federal-aid highway funds in 1994 and 10 percent
of its funds in subsequent years.

*Between 1987 and 1991, $5 million of the Motor Carrier Safet,
Assistance Program funds has been earmarked for basic grants. Sup-
plemental grants, using $3 million of the Motor Carrier Safety Assis-
tance Program and the National Highway Traffic Safety Administra-
tion highway safet, funds, will be made available to States eligible for
basic grants. An additional $5 million, also from the Motor Carrier
Safety Assistance Program will be used to support information clearing-
house programs.

MULTIPLE FEDERAL ROLES

As the trucking industry has expanded over the
past 50 years, Congress has gradually allocated safety
responsibility for motor carriers to a variety of agen-
cies. Authority for safety-related issues such as high-
way design, equipment regulation, hazardous ma-
terials transportation, driver qualifications, and
enforcement was divided among different Federal
agencies, making a systematic approach to safety an
elusive goal. Attempts to improve motor carrier
safety after deregulation have been further hampered
by historical carrier exemptions from regulations and
the lack of reliable data on the number of opera-
tors and trucks doing business. Currently, three
DOT agencies-the Federal Highway Administra-
tion (FHWA), the National Highway Traffic Safety
Administration (NHTSA), and the Research and
Special Pragrams Administration (RSPA)-share
responsibility for ensuring motor carrier safety (see
table 3-1).

‘Department of Transportation:
Federal Highway Administration

Within FHWA, the Office of Motor Carriers (for-
merly the Bureau of Motor Carrier Safety) issues
and enforces the FMCSR.”These regulations,

®Under a regrganization plan announced in October 1986, the Bu-
reau of Motor Carrier Safety was replaced by the Office of Motor
Carriers.

summarized in table 3-2, govern the operations of
commercial motor carriers and truck drivers. FHWA
is responsible for setting minimum levels of finan-
cial responsibility for commercial motor carriers (49
CFR 387) and administering MCSAP. Data systems
maintained by FHWA contain enforcement and ac-
cident statistics (see chapter 7).

In addition, interstate commercial motor carriers—
public and private—must be assigned one of three
safety fitness ratings by FHWA to acquire ICC ap-
proval. However, carriers may operate with tem-
porary ICC approval while awaiting an FHWA fit-
ness rating. At the end of a terminal inspection,
known as a safety review, FHWA rates carriers satis-
factory, unsatisfactory, or conditional. DOT has
dropped the insufficient information rating it used
to give when it lacked the information on which
to base a rating™ The factors in determining
safety ratings include any violations discovered dur-
ing safety management audits and driver equipment
compliance reviews in the previous 5 years, the oper-
ator’s record of improvement over that period, the

/'Prior to 1983, an insufficient rating was automeatically elevated to

a satisfactory rating after 1 year from the date it was assigned, if the
rating was not, in that time, changed to unsatisfactory or conditional.
Until recently, carriers assigned an insufficient information rating re-
tained such a rating until the Department of Transportation received
definitive positive or negative information on which to change a rat-
ing. See 48 Federal Register 22565 (May 19, 1983).
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Table 3-1.—Overview of Federal Regulatory Responsibilities for Motor Carrier Safety

Department of
Transportation

Administration Senior Official

Responsibilities

Associate
Administrator

for Engineering and

Determines how truck access
affects the highway system

Program Development

Associate
Administrator
for Research,
Development
and Technology

Federal Highway
Administration

(FHWA) .
Associate

Administrator

for Motor Carriers

Associate
Administrator
for Policy

National Highway
Traffic Safety

Manages research on the adequacy
of highway design to accommodate
trucks

Establishes and enforces operating
regulations for commercial motor
carriers; includes driver and
maintenance requirements

Studies the implications of longer
combination vehicle used on the
Nation’s highway system

Establishes regulations for the
manufacture of new vehicles and

Administration
(NHTSA)

Research and
Special Programs

related equipment; investigates
safety-related equipment defects

Establishes and enforces

Administration
(RSPA)

- regulations for containers used in
transportation of hazardous
materials

SOURCE' Office of Technology Assessment, 1988

operator’s accident record, and violations of State-
related laws or regulations.”

FHWA plans to assign safety fitness ratings to the
185,000 unrated carriers within the next 3 to 5
years,“and recently, FHWA hired 150 new field
safety investigators to conduct safety reviews and
provide technical assistance to carriers. As of July
1988, ratings of 58,270 motor carriers (see table 3-3)
had been completed. FHWA rated 8 percent of the
carriers unsatisfactory, 40 percent conditional, and
52 percent satisfactory.

To reduce the risks associated with preventable
accidents, FHWA plans to work with individual

149 CFR 385.3. These factors were formally codified in 1982 in re-
sponse to industry criticisms pointing to the lack of objectivity in the
factors, the lack of notice to carriers of their safety ratings, and the
lack of an appealsprocedure. See 47 Federal Register 26135 (Junel7,
1982).

"*Gerad]. Davis, chief, Federal ProgramsDivision, Office of Mo-
tor Carriers, Federal Highway Administration, personal communica:
tion, Mar. 25, 1987.

companies that have poor safety records and will
meet with industry associations to discuss the use
of countermeasures. This type of program was suc-
cessful in FHWA's northwest region, and a small
national effort has been started.

Each of the nine FHWA regional offices has an
Office of Motor Carrier Safety. These regional offices
investigate accidents and provide technical support
and direction to safety investigators who conduct
audits of motor carriers and vehicle inspections. Un-
der MCSAP, however, States have assumed lead
responsibility for roadside inspections, and most
State MCSAP agencies have focused initially on de-
veloping and implementing vehicle and driver in-
spection programs. FHWA has greatly reduced its
roadside inspection activities while increasing car-
rier terminal audits (see table 3-3).

FHWA has also been responsible for developing
a highway access policy for large trucks, and issued
a rulemaking in 1982 permitting the trucks author-
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Table 3-2.—Summary of DOT Motor Carrier Safety Regulations in Title 49 of the Code of Federal Regulations

Part 325: Compliance With Interstate Motor Carrier Noise Emission Standards.—Establishes procedures for inspection, sur-
veillance, and measurement of motor vehicles to determine compliance with noise emission standards.

Part 350: Commercial Motor Carrier Safety Assistance Program.— Establishes guidelines for the development and implemen-
tation of State programs for the enforcement of Federal motor carrier safety regulations. Conditions, objectives, and funding
of the program are also detailed.

Part 383: Commercial Driver's License Standards; Requirements and Penalties.— Requires that drivers have a single commer-
cial motor vehicle driver's license, and that drivers provide employers with information about previous employment and
previous violations and suspensions. Also prohibits an employer from allowing a person with a suspended license to
operate a commercial motor vehicle and sets penalties for violations.

Part 385: Safety Ratings.— Prescribes procedures for issuing motor carriers ratings of satisfactory, unsatisfactory, or condi-
tional. Also lists the factors to be considered in determining a safety rating and sets procedures for notification and review.

Part 386: Rules of Practice for Motor Carrier Safety and Hazardous Materials Proceedings. —Authorizes the Associate Admin-
istrator for Motor Carriers of the Federal Highway Administration (FHWA) to determine whether a motor carrier or person
subject to the jurisdiction of FHWA has failed to comply with motor carrier safety regulations. Also authorizes the Asso-
ciate Administrator to compel compliance, issue a civil penalty, or both.

Part 387: Minimum Levels of Financial Responsibility for Motor Carriers.— Establishes minimum level of financial responsibil-
ity required by motor carriers and mandates that motor carriers must have proof of insurance and authorization from the
Interstate  Commerce Commission in order to operate.

Part 388: Cooperative Agreements With States.—Authorizes any State to enforce FHWA safety regulations, and establishes
terms of eligibility, cancellation, exchange of information, and requests for assistance.

Part 389: Rulemaking Procedures— Federal Motor Carrier Safety Regulations.— Establishes rulemaking procedures that apply
to the issuance, amendment, and revocation of Federal Motor Carrier Safety Regulations.

Part 380: Federal Motor Carrier Regulations, General.- Establishes definitions and applicability of regulations. (For list of ex-
emptions, see table 3-5.)

Part 391: Qualifications of Drivers.— Establishes minimum qualifications for motor carrier drivers (i.e., to qualify to drive a com-
mercial motor vehicle, part 391 states that a person must be at least 21 years old, have a currently valid commercial motor
vehicle operator's permit, have prepared and furnished the motor carrier that employs him with a list of violations, have
successfully completed and been issued a certificate of driver's road test or an equivalent). In addition, part 391 estab-
lishes minimum duties of motor carriers with respect to the qualifications of their drivers.

Part 392: Driving of Motor Vehicles.— Establishes driving practices in cases of railway grade crossings, drawbridges, and haz-
ardous driving conditions. Also sets regulations for use of lighted lamps and reflectors, accidents and license revoca-
tion, emergency signals, fueling precautions, and specifies prohibited practices.

Part 393: Parts and Accessories Necessary for Safe Operation.— Establishes requirements for motor carriers including light-
ing devices, reflectors and electrical equipment, brakes, glazing and window construction, fuel systems, coupling de-
vices and towing methods, miscellaneous parts and accessories, emergency equipment, and protection against shifting
or falling cargo.

Part 394: Notification and Reporting of Accidents.—Defines reportable accidents and establishes duties of motor carriers to
make reports and keep records of accidents that occur during their operations.

Part 395: Hours of Service of Drivers.— Establishes hours-of-service regulations for drivers, restricting driving periods of more
than 10 hours after 8 consecutive hours off duty, for any period after having been on duty for 15 hours after 8 consecutive
hours off duty, or more than 60 hours in any consecutive 7 days. Regulations are also set for recording driver duty status.

Part 396: Inspection, Repair, and Maintenance.—Establishes requirements for the inspections, repair, and maintenance of com-
mercial motor vehicles.

Part 397: Transportation of Hazardous Materials; Driving and Parking Rules.— Establishes requirements of transportation of
hazardous materials including special parking, route, tire, and smoking regulations.

Part 398: Transportation of Migrant Workers.— Establishes regulations governing the transportation of migrant workers for more
than 75 miles when crossing the boundary of another State, a U.S. territory, or another country.

Part 399: Employee Safety and Health Standards.—Establishes step, handhold, and deck requirements that apply to drivers
of trucks and truck-tractors, having a high profile cab-over-engine configuration for entrance, egress, and back of cab
access, manufactured on or after September 1, 1982.

SOURCE: Office of Technology Assessment, based on Title 49 of the Code of Federal Regulations.

Table 3-3.—Federal Highway Administration Inspections and Audits, Fiscal Years 1980-87

1980 1981 1982 1983 1984 1985 1986 1987
Number of Federal safety
specialists. . . ........... . ... ... 188 162 177 180 178 166 155 241
Number of driver/vehicle
inspections . . . ......... . . ..., 31,875 40,872 35,825 26,015 22,590 16,046 10,027 910
Number of motor carrier
audits/reviews. . ... ... ... 7,093 9,640 12,095 11,666 13,037 10,492 6,637 23,714°

aThis substantial increase reflects 5 transition at the Federal Highway Administration from safety audits to less in-depth Safety reviews.

SOURCE: Office of Technology Assessment, based on Federal Highway Administration information, 1988.
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ized by the STAA unlimited access on the Inter-
state system. (For further information, see the sec-
tion on “Highwa, Access” later in this chapter.) The
Association of State Highway and Transportation
Officials has also influenced decisions related to
highwa access because it sets the standards for the
construction and reconstruction of national high-
ways. These standards have been determined pri-
marily by the size and maneuverabilit,of passen-
ger cars, and in the case of many parts of the
Interstate system, by a tractor pulling a 40- or 45-
foot trailer. Because the standards were set and high-
ways constructed before the size and operating char-
acteristics of the longer trailers authorized by the
STAA were known, standards are currently being
revised (for further information, see chapter 5).

Department of Transportation:
National Highway Traffic
Safety Administration

NHTSA develops and enforces safety standards
for newly manufactured vehicles and equipment, ad-
dressing such items as brakes, lights, tires, and seat
belts. To support standard development, the agency
collects accident data and sponsors research. How-
ever, these activities have not led to major new truck
safety equipment standards in recent years. (For fur-
ther details, see chapter 5.) NHTSA enforcement
programs focus on vehicle and equipment testing
and inspections to ensure compliance with existing
standards. The agency also conducts investigations
of safety-related defects“and issues criteria for in-
spections of motor vehicles that are used by State
highwa, programs. ’5

Equipment Regulations

Responsibility for developing highway safety
standards for use by State agencies is shared b,
NHTSA and FHWA:

« NHTSA administers the State standards for
motor vehicle inspections, registration, driver
education, traffic laws, traffic records, police

"Regulations for enforcement of the National Highwa, Traffic
Safetv Administration standards and defects investigations are con-
tained in 49 CFR 554.

PSubpart B of 49 CFR 570 specifies the criteria for vehicles with
gross \'chicle weight ratings of more than 10,000 pounds.

traffic service, debris cleanup, and accident in-
vestigations and reporting.

* FHWA set standards for highway design, con-
struction, and maintenance, traffic engineering,
and identification and surveillance of accident
locations through a number of agency divisions.
These groups do not regularl, coordinate with
NHTSA or the Office of Motor Carriers.
FHWA also has primary responsibilit,for the
highway transportation of hazardous materials
and enforcement activities for the highway
mode.

Although FHWA and NHTSA regulations cover
comparable areas, the rulemaking efforts of these
agencies are distinct from each other. Moreover, his-
torically poor interagency coordination within DOT
has led to inconsistent regulations for newly man-
ufactured vehicles and for operating standards for
commercial motor carriers. Congressional action was
required to resolve conflicting NHTSA and FHWA
regulations for front brakes, for example; several in-
consistencies in other brake requirements persist.

Recently, FHWA published a proposed rule that
would require vehicle inspections at least once a
year, as mandated b,the Motor Carrier Safet, Act
of 1984." Under the new rules, commercial vehi-
cle operators are responsible for having all vehicles
inspected, according to explicit standards, by indi-
viduals meeting specified FHWA qualifications. In-
spectors would be required to complete vehicle in-
spection reports and operators to retain such reports
for 1 year. Special markings on trucks and trailers
would indicate the month and year of the last in-
spection. Operators registered in a State with an in-
spection program that meets the objectives of the
FHWA program would be permitted to comply with
State requirements in lieu of Federal regulations.

Department of Transportation:
Research and Special Programs
Administration

Regulations governing the transportation of more
than 30,000 hazardous materials are issued b, the
Office of Hazardous Materials Transportation within

1652 Federal register 5913 (Feb. 26, 1987). In an earlier notice, the

Federal Highway Administration requested comments on thigssue.
See 50 Federal Register 1245 (Jan. 10, 1985).
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RSPA in DOT. RSPA regulations prescribe require-
ments for packaging to ensure effective containment
during transport, and communication of the hazards
posed by these materials through special shipping
papers, markings, labels, and vehicle placards.”

RSPA’s authority encompasses requirements for
the design and performance of packages used to ship
low-level radioactive materials and highway rout-
ing of all radioactive materials. The Nuclear Regu-
latory Commission is responsible for containers used
to transport high-level radioactive materials.”

Interstate  Commerce Commission

ICC regulates the motor carrier industry by grant-
ing operating authority to common and contract
carriers, collecting economic operating data from the
larger motor carrier companies, and monitoring
rates. Although deregulation substantially eased the
entry requirements for interstate for-hire motor car-
riers, operating authority must still be obtained from
ICC by common and contract carriers and private
carriers seeking for-hire authority.” Carriers ex-
empt from ICC regulation include those engaged
in private carriage, including intercorporate haul-
ing, and in the transportation of specified agricul-
tural commodities.”

Furthermore, purely intrastate motor carriage and
transportation within ICC-designated commercial
zones are not subject to ICC regulation.” A com-

“Hazardous materials regulated by the Research and Special Pro-
grams Administration are listed in 4SCFR 171. Regulations for con-
tainers are specified in 49 CFR 173, 178, and 179. Specific moda re-
quirements are contained in Partst 74 (rail), 175 (air), 176(nonbulk
water transport), and 177 (highway). Regulations for bulk water ship-
ments, developed by the U.S. Coast Guard, are specified in 46 CFR.
Hazard communication requirements are in 49CFR 172.

"Nuclear Regulator, Commission authority is derived from the
Atomic Energy Act of 1954, 42 U.S.C. 2011. Issues related to the trans-
portation of radioactive materials and hazardous substances were ad-
dressed in 21986 OTA assessment, theTransportation of Hazardous
Materials.

“Interstate Commerce Commission jurisdiction over motor carriers
is specified in 49 U.S.C. 10521.

“"Carriers exempt from the Interstate Commerce Commission’s re,-
ulations are specified in 49U.S.C. 10522-10524 and 10526. However,
companies that intend to conductintercorporate hauling must notify
the Interstate Commerce Commission as required by 4¢<CFR 1167.

149 U.S. C. 10525 and 10526(b). Intrastate transportation that is
regulated by the Interstate Commerce Commission includes two situ-
ations where: 1) the normal route of a carrier between two pointsin
the same State includes a highway ourside the State, or 2) transporta-
tion between two points in the same State that precede or follow in-
terstate movement are considered interstate in nature because the, pass
the “essential character of commerce” test. Daniel Sweeney et al., Trans-
portation Deregulation: What's Deregulated and What isn’'t (Wash-
ington, DC: NASSTRAC, 1986), pp. 109-110.

mercial zone is composed of a base municipality, all
its contiguous municipalities, and all other munici-
palities and unincorporated areas within U.S.
boundaries that are within specified distances of the
base jurisdiction.” In April 1987, ICC issued a
proposal to increase the size of commercial zones
substantially and extend economic exemptions.

National Transportation Safety Board

The National Transportation Safety Board
(NTSB), an independent agency reporting directly
to Congress, has issued a number of special studies
related to the qualifications of commercial motor
vehicle drivers as well as numerous accident inves-
tigation reports containing extensive recommenda-
tions for amendments to FHWA regulations and in-
dustr, practices. NTSB is currently focusing on the
effects of drugs and alcohol on driver performance
and commercial vehicle safety.

Motor Carriers Exempt From Federal
Safety Regulations

While the FMCSR apply to common, contract,
and private motor carriers of property, the do not
cover several other categories of carriers (see table
3-4). Private motor carriers of passengers, such as
school buses, are exempt from Federal regulations,
while for-hire motor carriers of passengers, like Trail-
ways and charter bus services, are not. Because Fed-
eral safety statutes have historically applied only to
interstate transportation, many operations con-
ducted solely within the boundaries of a State need
not comply with the FMCSR.

In addition, vehicles and drivers used wholly
within a municipality or a DOT-designated com-
mercial zone, even if State lines are crossed, were
for years exempt from Federal safety regulations un-
less they were transporting large quantities of haz-
ardous materials.” In response to pressure from
safety advocates, including Congress and industr,
organizations, FHWA finally issued a rulemaking
that requires vehicles and drivers used in such lo-
cal operations to comply with Federal safety regu-
lations b,November 15, 1988.

“For example, the distance for municipalities with populations un-
der 2,500 is 3 miles, while the distance for municipalities with popula-
tions over 1 million is 20 miles. See 49 CFR 1048.101.

H”49__CFR 390.16. This exemption did not apply to operations in
awaii.
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Table 3-4.—Regulatory Exemptions to Title 49 of the Code of Federal Regulations

Parts
(for summary of parts, see table 3-2)
Vehicle/driver type 391 392 393 394 395 396 397
Vehicles owned, operated, and regulated by Federal,

State, or local governments . . . .. ....... ... ... X X X X X X X
Private carrier of passengers (i.e., school buses) . . . .. . .. X X X X X X X
Intracity Operations . . . . ... ...ttt X X X oo X X
Lightweight mail trucks®. ............... ... .. ....... X X X X X
Farm custom operations . . . . . . . . . .. ... X o
Certain  farm  vehicle drivers". . . ... ... .. ... ... oL X
Farm-to-market OPEraAtioNS' . . . . . ot X
Apiarian industries®. . . . ... X oo 1:21: i g
Drivers traveling beyond a commercial zone, transporting

cargo other than explosives or other

dangerous artiCles . . . . . . . . . X

KEY: X = exemption from requirement.

aDri,,~ i th, following categories are exempt from portions of Part 391: drivers regularly employed before Jan, 1, 1971; intermittent or occasional drivers; drivers

furnished by other motor carriers; drivers of articulated farm vehicles; intrastate drivers of vehicles transporting combustible liquid; and drivers operating in the State
of Hawaii. The Department of Transportation has ended this exemfmtion effective Nov. 15, 1988.

BThis exemption applies t. vehicles or drivers wholly within a munic

pality or commercial zone, unless transporting hazardous materials that requirea placard and

weigh 2,500 pounds or more in the case of one dangerous article, or 5,000 pounds or more in the case of more than one dangerous article. The exemption does not

apply to drivers in the State of Hawaii. The Department of Transportation has ended this exemption effective Nov. 15,1988. . X
CThisexemptionapp“es t. motor carriers used exclusively to tranport mail under contract with the U.S. Postal Service that have a gross vehicle weight Of 10,000 pounds

or less.
dThjs exemption applies t. drivers who operate motor vehicles controlied and operated by a person engaged in custom-harvesting, if the vehicle is used totransport

farm machinery or supplies to or from a farm for custom-harvesting operations, or used to transport custom-harvested crops to storage or market.

€This exemption applies - farm vehicle drivers, except those driving articulated motor vehicles with gross vehicle weights, including loads, of more than 10,000 pounds,
This exemption applies t. drivers of vehicles controlled and operated by a farmer who, as a private carrier, isusingthe vehicle to transport agricultural products from
his farm, or to transport farm machinery, farm supplies, or both to his farm. Drivers transporting hazardous materials that require a placard are not exempt.
gThis exemption applies to drivers operating motor vehicles controlled and operated by a beekeeper engaged in the seasonal transportation of bees.

SOURCE: Office of Technology Assessment, based on 49 CFR 390.33.

STATE PROGRAMS

State economic and safety regulatory programs
governing the operations of motor carriers are ex-
tensive. States require motor carriers to register their
vehicles, obtain operating authority and insurance,
pay a variety of taxes, adhere to truck weight and
size limitations, and comply with safety regulations,
including special routing or scheduling restrictions.
In most States, multiple agencies are responsible for
administering these programs. For instance, depart-
ments of finance or revenue assess taxes, depart-
ments of motor vehicles or transportation register
vehicles, and a public utilities commission or
commerce department may grant operating author-
ity. Safety regulations, including those for the trans-
portation of hazardous materials, maybe issued and
enforced by departments of transportation, public
safety, health, or environment, or by the State po-
lice (see table 3-5 for a sample of State agency au-
thority).

Improving State Capabilities

Beginning in the late- 1960s, FHWA entered into
cooperative agreements with States to bolster road-

side inspection activities. However, no Federal fi-
nancial support was provided, limiting the effective-
ness of most State programs. Ten years later, FHWA
funded demonstration programs in Alaska, ldaho,
Michigan, and Utah to improve safety inspections
and to monitor truck size and weight. These States
were encouraged to adopt the FMCSR, and State
inspectors were trained to enforce them. The data
collected underscored the importance of effective
State enforcement as an accident prevention tool.
For example, in the year Utah increased its inspec-
tions by 330 percent, a 43-percent reduction in acci-
dents involving commercial motor vehicles occurred.
Similarly, Idaho experienced 37 percent fewer com-
mercial accidents in the year that it increased its in-
spections by 268 percent and its weighings by 218
percent.”

Many State motor carrier safety programs have
altered significantly since 1980. At that time, reduc-

HU S Department of Transportation, Federal Highway Adminstra-
tion, Bureau of Motor Carrier Safety, “Interim Report, Commercial
Motor Carrier Safetv Inspection and Weighing Demonstration Pro-
gram, " unpublished manuscript, August 1981.
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Table 3=5.—Agencies Administering Motor Carrier Requirements in Selected States

State motor carrier requirements Arizona New York Virginia lowa Minnesota
Registration and taxes
Vehicle registration . . . . ... ... ... MVD DMV DMV MVD DPS
Fuelusetax . .......... i MVD TAX DMV MVD DOR
Fuelsalestax . ... ... ..o — TAX DMV -
Out-of-State fuel tax.... . . .. ... ... ... ... .. . — TAX MVD —
Fuelsurtax . . ... — scc ¢ - -
GroSS reCeIPLS TaX .« o v v v o e e e e — TAX" - - -
Weight/distance tax . . . ... ... MVD TAX - - -
Economic regulation
initial ICC regulation . . .. ... ... — DOT Scc MVD DOT
Supplemental ICC registration . . . ... ....... ... ... ... ... — - - MVD DOT
Identification stamp . . . . . ... — DOT Scc MVD DOT
Other regulations
Certificate of insurance. . .. ........... ... .. ... .. ... MVD DMV SCC MVD DOT
Safety ISSUES . . . . MVD DMV SP MVD DOT
Hazardous materials . . .. ........ ... ... .. ... ... .... DHS DEC DOH TRA DOT
Sizeandweight . .......... ... . ... ... 0 0 00 . MVD DMV DH&T MVD DOT
KEY:DEC = Department of Environmental Control DPS = Department of Public Safety
DH&T = Department of Highways and Transportation ICC = Interstate Commerce Commission

DHS = Department of Health Services
DMV = Department of Motor Vehicles
DOH Department of Health

DOR = Department of Revenue

DOT = Department of Transportation
avirginia considers this a second structure tax.

bNew York also imposes a Franchise Tax.

MVD = Motor Vehicle Division

SCC = state Corporation Commission

SP = state Police

TAX Department of Taxation and Finance
TRA Transportation Regulatory Authority

SOURCE: Office of Technology Assessment, adapted from National Governors’ Association Working Group on State MotorCarriers Issues, "Current Effortstolmprove
the Administration of State Motor Carrier Requirements, Report No. 7." November 1 > pp. 11-17.

tions in Federal inspection activities, major changes
in the motor carrier industry, and concerns about
truck-related accidents, all pointed to the need for
stronger State enforcement. With Federal support,
State inspection and enforcement programs ex-
panded, and a higher percentage of trucks and
drivers are placed out of service for violations.

However, until the STAA was passed in 1982, re-
quiring States accepting Federal funding for enforce-
ment to adopt Federal regulations, no formal means
of coordinating Federal and State regulations ex-
isted. With the participation of State-based organi-
zations, such as the National Governors’ Associa-
tion, some progress has been made in coordinating
State economic and safety regulatory policies and
activities. Nonetheless, varied and changing State
regulations still affect interstate carriers.

The Motor Carrier Safety Assistance
Program

Based on the success of these demonstration pro-
grams, State commercial motor vehicle safety pro-
grams have been federally supported by MCSAP

since 1984.”The primary goal of MCSAP is to in-
crease and improve State capabilities to enforce uni-
form motor carrier safety and hazardous materials
regulations for both interstate and intrastate mo-
tor carriers and drivers through safety inspections
of commercial motor vehicles in terminals and along
roadsides. Data collection and analysis is a second-
ary goal, and States may use grant funds to develop
an accurate database on regulatory compliance. Cur-
rently, all States except Alaska, New Mexico, South
Dakota, Vermont, and Wyoming participate in
MCSAP.”Because recent legislation intended to
phase in the FMCSR in Texas was challenged by
industry, Texas is not qualified to receive funds from
MCSAP, at least for the present.

Two types of State grants—development and
implementation—are available under MCSAP.”
Development grants, available for a maximum of

*The Motor Carrier Safety Assistance Program was authorized un-

der the Surface Transportation Assistance Act of 1982, Public Law
97-424.

*In addition, participating U.S. territories include American Samoa,
Guam, Puerto Rico, and the Virgin Islands.

“Requirements for State participation in the Motor Carrier Safety
Assistance Program are contained in 49 CFR 350.
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3 years, may be used by States to establish or sub-
stantially modify an enforcement program. Devel-
opment activities include program planning, initi-
ating legislative or regulatory action, formulating a
budget, designating the State agency responsible for
administering MCSAP, and preparing a State En-
forcement Plan (SEP). FHWA guidelines require that
an SEP cover the following:

* current status of commercial motor carrier oper-
ations, including traffic volume, seasonal pat-
terns, and accident statistics;

+ current enforcement efforts, including the role
of State agencies, the personnel involved, the
facilities and equipment utilized, and the num-
ber of inspections and audits conducted,;

+ evaluation of the current motor carrier safety
program and the identification of problem
areas;

+ objectives and goals of the State program, such
as hiring and training additional staff, increas-
ing the number of inspections and audits, and
revising legislation;

¢ description of how resources will be used to ac-
complish objectives; and

* method for evaluating program effectiveness.”

Development grants were awarded to 21 States and
territories during fiscal year 1985. By 1987, however,
most States had progressed to the implementation
phase of MCSAP.

Implementation grants provide funding for States
ready to initiate enforcement programs or enhance
established ones. Activities may include recruiting
and training of personnel, acquiring and maintain-
ing equipment, conducting new or expanded in-
spections, and establishing an “out-of-service” and
compliance enforcement system. To qualify for an
implementation grant, a State must:

. agree to adopt and enforce the FMCSR (49
CFR 390-399), including highway-related por-
tions of the Federal Hazardous Materials Reg-
ulations (49 CFR 171-173 and 177-178) or com-
patible State rules, regulations, standards, and
orders applicable to motor carrier safety;

. submit an SEP and designate a lead agency for
administering the plan;

™49 CFR 350.13, app. A, and U.S. Department of Transportation,

Federal Highway Adminstration, “Suggested Standard Implementation
Grant Application,” unpublished manuscript, April 1986.

+ agree to devote adequate resources to adminis-
tration of the program and enforcement of rules,
regulations, standards, and orders;

+ have established statutory authority to enforce
Federal or compatible State regulations, regu-
late private and for-hire carriers, and provide
for right-of-entry into vehicles and facilities;

+ agree to adopt uniform reporting requirements
and submit reports as requested by FHWA; and

* require registrants of commercial motor vehi-
cles to declare knowledge of applicable Federal
or compatible State regulations.

MCSAP is financed by the Highway Trust Fund
and State appropriations. Federal grants of 80 per-
cent must be matched by 20 percent from States.”
Initially, incremental funding for MCSAP was au-
thorized over a 5-year period: $10 million was au-
thorized for fiscal year 1984, and $10 million was
to be added each year, up to a maximum of $50 mil-
lion by fiscal year 1988. However, grants awarded
in 1985 and 1986 were significantly lower than au-
thorized funding levels—Iless than $15 million in 1985
and approximately $17 million in 1986. For fiscal
year 1987, the Secretary of Transportation requested
that the $50 million maximum funding level for
MCSAP be authorized to meet the needs of expand-
ing State programs; State grant requests for 1987
exceeded $44 million. Due to budget cuts for fiscal
year 1988, State grant requests were just under $42
million.

While a primary objective of MCSAP is to en-
courage States to adopt uniform regulations and im-
plement consistent inspection and enforcement pol-
icies and procedures, significant differences among
State programs persist. Among the factors affect-
ing the scope and effectiveness of State programs are:

+ the degree to which State legislation allows com-
pliance with MCSAP, including the authorit,
to regulate for-hire and private carriers;

+ the adoption of Federal regulations or compat-
ible State rules;

“Funds available to any State for proposed program development
may not exceed $50,000 per year. Implementation grant funds are dis-
tributed to the States according to an alocation formula based on the
following factorsin equal proportion: road mileage (al highways),
\'chicle-miles traveled (all vehicles), number of commercial vehicles over
10,000 pounds, population, and special fuel consumption (net reciprocity
adjustment). See 49 CFR 350.21.
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+ the extent to which accident and inspection
data are collected, analyzed, and used to sup-
port regulatory and enforcement policies;

+ the extent to which States conduct safety au-
dits at carrier facilities, in addition to roadside
inspections;

+ the number of inspectors employed, the abil-
ity of State agencies to compensate employees
for overtime, and the availability and quality
of inspector training programs; and

+ the ability of enforcement officers to issue cita-
tions for violations and the issuance of penal-
ties sufficiently high to be a deterrent to non-
compliance.”

Regulatory Consistency

States participating in MCSAP often must pass
enabling legislation authorizing the adoption and
enforcement of Federal motor carrier safety and haz-
ardous materials regulations or compatible State reg-
ulations. In addition, State regulations must apply
to both private and for-hire carriers, and State en-
forcement personnel must have authority to con-
duct inspections of both intrastate and interstate
motor carriers. Yet, despite these Federal require-
ments, laws in a number of States continue to limit
the scope and applicability of motor carrier safety
programs. FHWA has under way a review to deter-
mine the status of motor carrier safety legislation
in each State—a task that FHWA officials estimate
will take more than a year.

In addition, some States restrict the activities of
law enforcement personnel. Kentucky prohibits au-
dits of motor carrier operations, and Mississippi in-
spectors received authorization to inspect carriers
other than for-hire carriers of property or persons
as recently as July 1, 1988. Enforcement officials in
Maryland are limited b, State legislation prohibit-
ing adoption of hours-of-service regulations for in-
trastate drivers working within a 100-mile radius.”
State hazardous materials transportation laws also
vary, with some States exempting specific commodi-

¥For further information, see U.S. Congress, Senate Committee on
Commerce, Science, and Transportation,Motor Carrier Safety Assis-
tance Program (MCSAP): Options intended To Improve a Generally
Successful and Cooperative Federal/State Partnership Promoting Truck
and Bus Safety (Washington, DC: U.S. Government Printing Office,
June 1988).

“’Ron Lipps, Maryland State Department of Transportation, Safety
Division, personal communication, Oct. 8, 1987.

ties, while others apply hazardous materials regula-
tions only to quantities that require placards under
Federal law.”

To address the issue of regulatory consistency,
Congress requested a 5-year review of State com-
mercial motor carrier safety laws and regulations.®
A panel convened by the Secretary of Transporta-
tion is determining whether State laws and regula-
tions are more or less stringent than Federal require-
ments. State laws and regulations that are found
to be less stringent than their Federal counterparts
will be preempted and may not remain in effect af-
ter October 30, 1989. A State law or regulation that
is more stringent will not be preempted unless there
is no safety benefit associated with it, the law is
not compatible with Federal regulations, or enforce-
ment of it causes an undue burden on interstate
commerce.

Highway Access

Highway access policies differ markedly from State
to State. FHWA was instructed to develop rules and
guidelines for a National Truck Network for the
larger trucks authorized under the STAA.

FHWA'’s rulemaking authorized trucks that met
the uniform size and weight limits to travel on all
Interstate highways and designated State primary
highways and to have reasonable access off these
highways to terminals and to facilities for food, fuel,
repairs, and rest.” Because States resisted Federal
limitations on their authority to restrict movements
of these trucks, States were allowed to interpret the
terms “reasonable access” and “terminal.”*This
permitted significantly varying State interpretations
(see table 3-6), leading inevitably to industry appeals
for uniform Federal standards. Carriers protest limits
on access to shippers and terminals, and drivers
claim that inadequate signage and complex route
listings hamper their ability to travel legally.

“Placards are symbols placed on the ends and sides of motor vehi-
cles indicating the hazards of the cargo. Shipments of some hazardous
materials, such as etiologic agents and consumer commodities, do not
require placards. In addition, shipments of less than 1,000 pounds of
certain types of hazardous materials do not have to be placarded. See
49 CFR 172.504.

"The Motor Carrier Safety Act of 1984, Public Law 98-554 (Oct.
30, 1984), 49 U.S.C. 2501 et seq.

23 CFR 658.

“Porter K. Wheeler, “ State Regulatory Programs for Motor Car-
riers,” OTA contractor report, May 1987.
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Table 3-6.—Reasonable Access Provisions

Access policy

State 72mile 1 mile 3 miles 5 miles 10 miles Unlimited Comments

Alabama. . . ... ... .. ... ... X e From identified designated
interchanges.

AlaSKA . . . o X

AHZONA . o oo e e e e e e X Width restrictions.

ATKANSAS . . o . o e X Unless otherwise posted.

California . . .. ......... X Terminal access beyond 112
mile by signed routes from
identified access points.

COIOTAAD . . o o o o e e e e X Unless otherwise posted.

Connecticut . . . . .. ....... ... X o Special driver license needed
for twins.

DEIAWAIE . . . . o By permit only.

District of COIUMDIA . « « .« o v e e e e e e e By permit only.

(= 1Y e - R From identified interchanges:
rural—1 mile (2 lane) and 3
mile (4 lane); urban—1 mile
on crossroads with 12-foot
lanes; carriers must petition
terminals outside above
limits,

GEOIgIa . . o v o e X From identified interchanges:
60-foot limit.

U P X Length restrictions.

Idaho . . . . X

HINOIS . . . o e e e X oo State highways and local
roads to facilities.

Indiana . . . ... X

oW . . All U.S. and State routes. 5
miles from National Truck
Network; all streets served
by designated routes and
3-10 miles outside cities,
depending on population.

KANSAS . .« v o oo oo i e X All U.S. and State routes.

Kentucky . . ... ... i e X i e

Louisiana . . . . .. . e X e e

MAINE .« o o o e e e e 2 miles in rural areas; 1/2 mile
in urban areas.

Maryland . . .. .. .. o e e e Shortest possible route to
terminals.

MasSAChUSELES . . . . oottt o e e e e By permit only.

Michigan ..o e e X e e

MINNESOLA . « o« o o e e e e e e e e e e To facilities or for route
continuance.

MISSISSIPPI « « v v oov oot e e e e X

MISSOUN . . . v o e e e e e e e s e e e X

Montana . . .. ... .. . . eeeere e e e X

NEDIASKA . . o o o o o oo e e e e X All U.S. and State routes.

Nevada, . . .. ... e e e e X

New Hampshire.,..,.. . . . . . . eeeiinn et i e e By permit only for twins.

NEW JEISBY . . . o oot i e e i e e By permit only for twins.

NEW MEXICO . . o o o o o e e e e e e e 20 miles from Interstate,
designated roads

NEW YOIK . . . oottt e et e it i e e Permit required beyond 1,500
feet.

North Carolina . . . . ... ... .... .i.cieu.. X e

North Dakota . . . . . . . . . .o i e e e X

[0 117 P T T X All U.S. and State routes.

OKIANOMA . . .« o o o e e e e e e e Reasonable access (up to the

discretion of enforcement
officers).

(table continued on next page)
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Table 3-6.—Reasonable Access Provisions—continued

Access policy

State 12 mile 1 mile 3 miles 5 miles 10 miles Unlimited Comments

OFBGON . . o ot e e Unlimited on all but local
roads—width only; twins,
tractor-semitrailers not
restricted.

Pennsylvania . . . . . ... 0.2 miles.

Rhode Island . . . . . . . e Doubles restricted to 1 urban
mile; 1 mile on 2-lane roads
and 3 miles on 4-lane roads
in rural areas; others by
permit only.

South Carolina . . . . ... X Twins to terminals allowed.

South Dakota . . . . . . . X Access limited to loading
docks, terminals, and
maintenance facilities,

TENNESSEE .« o o ot et e X Shortest reasonable route.

TOXAS .« o i ot X Unless otherwise posted.

Utah . . e X

VEIMONE . . o v et e e e e e e e e e e e e e e e e e e e e 1/,rnile on  designated
interchanges; further
distance by permit only.

Virginia . . ... ... .. ... X Perrnit required beyond1/2
mile.

Washington . . . . . ... X

West Virginia . . . . . . . Within 2 miles of designated
route.

WISCONSIN . . . . . . X

WYOMING &« .« ot et e e e e e e e e e X

SOURCE: Office of Technology Assessment, based on Commercial Carrier Journal, April 1988, pp. SO-81.

Several States, especially in the East, have rela-
tively restrictive access provisions. In Pennsylvania
for example, access to roads off the designated net-
work is limited to 0.2 miles, except on specific routes
listed in an 84-page manual.” Massachusetts has
designated only a portion of its State highways
as part of the National Truck Network, and has
adopted a $50 permit requirement for carriers who
want access to most other roads.” Connecticut re-
quires all drivers of twin trailers to be tested and
licensed in-State.” Many carriers support legisla-
tion to amend the STAA, establishin,a uniform

*J. Terry Turner, “ Statementofthe I nterstate Carriers Conference
on the Matter ofReasonable Access to the Designated Highway Sys-
tem,” testimony before the Senate Committee on Commerce, Science,
and Transportation, Subcommittee on Surface Transportation, Apr.
21, 1988, app. A.

"Duane W. Acklie, president, Crete Carrier Corp., testimony be-
fore the Senate Committee on Commerce, Science, and Transporta-
tion, Subcommittee on Surface Transportation, Apr. 21, 1988, p4.

¥Thomas R. Stedman, vice president, National Private Trucking
Association, testimony before the Senate Committee on Commerce,
Science, and Transportation, Subcommittee on Surface Transporta-
tion, Apr. 21, 1988, p. 9.

definition of “terminal” and “reasonable access” and
permitting STAA trucks to travel on most roads
and highways, unless a State convincingly demon-
strates that a road cannot safely accommodate large
trucks.

The Tandem Truck Safety Act of 1984 author-
ized universal access by double 28-foot trailers, aid-
ing companies that operate doubles by granting un-
limited access for pick up or delivery purposes once
the twin trailers were uncoupled. Large carriers have
taken advantage of this access provision, building
terminals close to Interstate highways where each
28-foot trailer can be attached to a separate trac-
tor, or the contents of the trailers transferred to
smaller vehicles. Many small companies, however,
claim the,do not have the funds or type of opera-
tion necessar,to develop this kind of network.”

"Richard D. Henderson, executive vice president, private Truck

Council of America, Inc., letter to Senator Exon, U.S. Congress, Ma,
12, 1988.
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Data Collection and Analysis

Establishing databases that track motor carrier
compliance with safety regulations is an important
component of many State programs. Data are used
to target carriers for inspections and audits and to
support legislative or regulatory actions.

Although MCSAP funds maybe used to develop
information systems, the extent to which various
States collect and analyze data varies, and many
States cite inadequate data as a major implementa-
tion problem for MCSAP. Enforcement efforts are
hampered b, incomplete records of carrier, vehicle,
and driver violations. In addition, poor accident
data prevent State authorities from identifying car-
riers with high preventable accident rates and
from conducting regulatory compliance education
programs.

The ability of a State to obtain a complete com-
pliance profile of an interstate motor carrier or
driver, by accessing Federal and State databases, is
a key element of a current demonstration program.
SAFETYNET, a Federal-State automated network,
will eventually link FHWA’s motor carrier safety
database, containing information on more than
200,000 interstate carriers and 25,000 hazardous ma-
terials shippers, with State data systems. FHWA's
database, described in more detail in chapter 7, in-
cludes information on driver and vehicle violations,
basic demographic and profile data on interstate car-
riers and shippers, data from accident reports filed
by carriers, and Federal enforcement actions.” Ap-
proximately 35 States currently retrieve information
from the central database in Washington, DC. Of
these, 22 States also transmit data to the central
computer. *

Four States—Colorado, Michigan, North Caro-
lina, and Oregon—were selected to participate in
a SAFETYNET demonstration program. During
the initial phase, users of SAFETYNET will be able
to: input driver and vehicle inspection data; update
and query inspection data and carrier census data;
query safety management audit summary data, ac-
cident report summar,data, and inspection work-

*See J.A. Reyes Associates, Inc., “SAFETYNET: The Motor Car-
rier Safety Information Network, ” prepared for U.S. Department of
Transportation, Federal Highway Administration, November1984.

‘I Angeli A. Sebastian, Federal Highway Administration, personal
communication, Aug. 4, 1988.

load data; and generate system reports.” Eventu-
ally, all States are expected to participate in
SAFETYNET; however, full implementation may
take as long as 10 years.

Inspection and Audit Programs

States conduct two basic types of inspections—
roadside checks of vehicles and drivers and safety
management audits. During aroadside check, an
inspector examines a vehicle for mechanical prob-
lems and inspects documents, such as a driver’s
hours-of-service record and license, as well as ship-
ping papers or route plans, if applicable. An audit,
which is conducted at a carrier’s terminal or other
business office, involves a review of records on ve-
hicle use and maintenance, driver files and logbooks,
and accident and violation reports and records.
Management policies and procedures may also be
assessed, and any vehicles in the terminal at the time
of an audit may be inspected as well.

In most States, the development of safety audit
programs has lagged behind establishment of road-
side inspection programs. Obtaining authority to
conduct audits from State legislatures and provid-
ing adequate training for State inspectors have
proven to be major obstacles. Because uniform
standards and procedures for audits have not been
established, State audit programs differ in the cri-
teria used for targeting carriers, the analysis of data
obtained from a carrier’s files, and the extent to

“].A.Reyes Associates, Inc., op. cit., footnote 40.

Photo credit: Commercial Vehicle Safety Alliance

Roadside inspections are a critical part
of the MCSAP program.



70

which compliance education and monitoring efforts
are undertaken. Examples of well-developed State
audit programs are provided in box 3-A. In addi-
tion, at least 17 States are assisting FHWA in rat-
ing carriers by conducting less in-depth safety and
compliance reviews.”

Many States initially concentrate on roadside in-
spections, and States that have added enforcement
personnel and increased inspections are placing
higher percentages of vehicles and drivers out of
service (see figure 3-2). For example, in Maine, when
five new roadside inspectors were hired with
MCSAP funds, 60 to 70 percent of the commercial
motor vehicles inspected were placed out of serv-
ice.“Similarly, in 1986, inspection teams in New
York State failed 58 percent of approximately 3,200
trucks checked during roadside inspections on the
Long Island Expressway and on highways near Al-
bany and Buffalo.” In Connecticut, 13 Federal
inspectors were hired in 1986 to assist 1 | State offi-
cials in conducting roadside inspections. Subse-
quently, 5,000 motor carriers were placed out of serv-
ice in fiscal year 1987, an increase of 1,500 over the
previous fiscal year.”

Strategies for selecting vehicles to inspect vary
among the States. Some conduct random roadside
inspections, while others, such as Maryland, have
begun to target trucks that appear to be in poor con-
dition. Under Maryland’s system, the percentage of
vehicles placed out of service rose from 32 percent
in 1985 to 63 percent in 1986, and the driver out-
of-service rate increased from 3.7 to 8.3 percent dur-
ing the same period.” In July 1986, Idaho imple-
mented its inspection saturation program, which
concentrates on one area of the State for 3 to 4 days.
Officers are dispatched throughout surrounding
areas, hindering driver attempts to avoid vehicle in-
spections.”

$Robert L Bleakley, Federal Highwa Administration, Personal
communication, Oct. 10, 1987.

#Maine Times, “Losing Control: Deregulation May Have Made It
Too Easy to Get Into the Trucking Business,” May 8, 1987, p. 2.

“Robert Hanley, “60% of Trucks Fail New Y ork Area Inspections,”
New York Times, Oct. 8, 1986, p. Bl. . )

“*William Shaefer, coordinator, Motor Carrier Safety Assistance
Program, Connecticut Department of Transportation, personal com-
munication, Jul, 22, 1987.

YOTA research, 1987.

*L.J. Nickerson, Idaho State Police Department, personal commu-
nication, July 21, 1987.

Many State inspection programs have strength-
ened emphasis on the driver, since enforcement offi-
cials believe that increased driver surveillance will
reduce the number of operator-related accidents.
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Figure 3-2.— Motor Carrier Inspections and
Out-of-Service Violations, 1984.87
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SOURCE: U.S. Congress, Senate Committee on Commerce, Science and Trans-
portation, Motor Carrier Safety Assistance Program: Options Intended
to Improve a Generally Successful and Cooperative Federal/State Part-
nership Promoting Truck and Bus Safety (Washington, DC: US. Govern.
ment Printing Office, 1988), Table 3, p 18

Currently, human error accounts for over 60 per-
cent of all commercial motor vehicle accidents (see
chapters 4 and 6 for further information). Special
efforts aimed at drivers have been instituted in a
number of States. Nevada’s “Driver Check” program
has resulted in a 3.7-percent decline in accidents
caused by driver error. Using a hardwired remote
terminal connected to the State’s mainframe com-
puter, enforcement personnel at fixed locations can
check local, regional, and interstate drivers. Dur-
ing these license checks, enforcement personnel can
identify cases of suspension, revocation, outstand-
ing warrants, and multiple licenses.” Tennessee
has a special drug and alcohol enforcement program.
Inspectors are taught to recognize probable cause
for drugs and are equipped with manuals and a field
test kit that help them identify paraphernalia and
illegal drugs.”

“Federal Highway Administration, “Innovative MCSAP Programs,”
unpublished manuscript, July 25, 1987, p. 9.
“’1bid.

Photo credit: Rhode Island State Police

Once a truck is placed out of service, appropriate
repairs must be made before it can be driven again.

Buses

State officials also have the authority to inspect
for-hire, interstate, and intrastate buses. (Private car-
riage of passengers is exempt from the Federal safety
regulations. ) Although all but 11 MCSAP States in-
spect buses, only a few devote a significant portion
of their resources to bus inspection programs; more
often, States conduct annual, terminal audits for
buses registered in State. In Minnesota, for exam-
ple, the State legislature mandates that all school
buses must pass a terminal inspection each year.”

States that do conduct bus inspections usually in-
spect unloaded buses only. Inspectors focus on areas
where a number of buses can be inspected at once,
such as sports complexes, casinos, and amusement
parks. This strategy is considered most efficient be-
cause passengers are not inconvenienced and com-
panies usually have the time and resources to get
a replacement if a bus is placed out of service. Mich-
igan, for example, routinely inspects buses at
Detroit’s sports facilities; bus drivers are usually
cooperative—as well as unaware of safety defects on
their vehicles.”

Under MCSAP, New Jersey has developed a bus
inspection team that targets both loaded and un-
loaded buses, many of them en route to Atlantic
City. Of the 8,900 roadside inspections conducted
between April 1987 and April 1988, 718 buses were

“'Larry Klukow, Minnesota State Police, persona communication,
May 27, 1988.

“William Murphy, Department ofMotor Carriers, Michigan State
Police, personal communication, Apr. 26, 1988.
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Photo credit: California Department of Transportation

Photo credit: California Department of Transportation

Some States have special roadside inspection programs for buses. Brake and steering system
deficiencies are frequent safety violations.

placed out of service. Officials have reported that
since the roadside inspection program began, fewer
buses have out-of-service violations.”

In California, the vast majority of buses receive
annual, terminal inspections. However, State offi-
cials have also inspected loaded buses since they dis-
covered that the “gamblers specials, ” offering tours
to Reno or Las Vegas, Nevada, were often operat-
ing illegally and unsafely. Bus companies that ad-
vertised 24-hour turnaround operations appeared
to be particularly hazardous, and officials discov-
ered that drivers often violated hours-of-service reg-
ulations by staying with the tour the entire time.
Several highly publicized bus accidents in Califor-
nia were attributed to driver fatigue. To bring these
operations under control, State officials created a
task force to develop a State roadside inspection pro-
gram in 1981. Brakes, tires, and defective steering
systems as well as driver violations are common
safety problems.”

Commercial Vehicle Safety Alliance

To promote interstate cooperation and a more ef-
ficient motor carrier safety inspection system, agen-
cies in 46 States and 10 Canadian provinces have
agreed to adopt uniform truck inspection standards

>*Sebastian Messing, chief of Motor Carrier Inspection and Inves-
tigation, Office of Regulatory Affairs, New Jersey Department of Trans-
portation, personal communication, Apr. 27, 1988.

*Charles S. Allen, commander, Department of the California High-
way Patrol, Motor Carrier Section, personal communication, May 2,
1988.

as members of the Commercial Vehicle Safety Al-
liance (CVSA). Formed in 1980 under the leadership
of California, Idaho, Oregon, and Washington,
CVSA is independent of the Federal Government,
although FHWA now coordinates closely with
CVSA in a major outreach effort.

CVSA is organized into four regions, each with
its own elected officials who concentrate on local
or regional issues. Special CVSA national commit-
tees address issues related to data collection, drivers,
vehicles, research, training, and hazardous materials.
Industry associations and companies are encouraged
to express their concerns and to become nonvot-
ing associate members of CVSA.

CVSA States and provinces use common inspec-
tion standards and out-of-service criteria developed
in cooperation with DOT. In addition, members af-
fix and recognhize common inspection decals on
trucks; the decals are valid for 3 months and indi-
cate the quarter in which the last inspection took
place. Vehicles that pass a CVSA North American
Standard Inspection can usually pass through mem-
ber States and provinces without further inspection,
unless a readily visible defect is detected or a decal
expires.

One reason CVSA was formed was to reduce de-
lays caused by duplicative inspections of interstate
vehicles; however, many factors undermine the ef-
fectiveness of the strateg,to provide uniformity. Be-
cause only certain State agencies belong to the
CVSA, other State agencies with power of enforce-
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Photo credit’ New York State Department of Transportation

Photo credit: New York State Department of Transportation

After examining a tanker for safety violations, an inspector applies a Commercial Vehicle Safety Alliance decal, good
for three months. The decal is proof to inspectors in “other CYSA member States that the truck has passed inspection
andneed not be rechecked.

ment or inspection sometimes refuse to recognize
or issue the decals. In addition, inspectors will not
give decals to trucks that pass inspections other than
the North American Standard. Standards for issu-
ing the inspection stickers have been inconsistent
among the member agencies, though CVSA offi-
cials are working to resolve this through better com-
munication.

Drivers complain that their trucks are subjected
to additional inspections, sometimes as frequently
as three times a month, causing costly and unnec-
essary delays. Independent drivers and owner-oper-
ators are particularl, affected because their vehicles
are not readily identifiable as belonging to a large
fleet whose maintenance practices are known and
respected by inspectors.” CVSA acknowledges
startup problems and claims that the majorit,of
complaints have been from drivers in the States that
have recently joined CVSA and where personnel
need experience with inspection procedures.”

Personnel and Training

State inspection forces var, in size and capability.
A majority of States train some members of the
highway patrol to be certified MCSAP inspectors.
Civilians in a number of States are also empowered
to enforce safety regulations and are trained to
work with the officers. More ambitious States at-

“RitaBontz, president, Independent Truck Drivers Association,
personal communication, Apr. 24, 1988.

*Russ Fiste, Commercial Vehicle Safety Alliance, personal commu-
nication, May 25, 1988.

tempt to instruct most or all members of the high-
way patrol to recognize fundamental safety viola-
tions, usually brakes out of adjustment and hours-
of-service violations. For the most part, however,
instruction in truck safety is not provided at State
police academies, and a limited number of enforce-
ment personnel are responsible for conducting road-
side inspections.

Unless a State has developed its own program,
training is provided either by Federal officials or b,
instructors from the Training Safety Institute (TSI)
in Oklahoma City. FHWA has divided MCSAP
States into nine regions. The Federal employees in
each region train inspectors in their States in co-
operation with trainers from TSI. Usually two in-
structors train an average of 30 participants in 4 to
5 days. All State participants are taught to inspect
vehicles and cargo and to check driver qualifica-
tions.” States that have developed notable train-
ing programs are highlighted in box 3-B.

Instruction provided for FHWA staff is more in-
tensive than the courses offered to State participants,
although by October 1988, training courses for State
officials will cover the same material taught to Fed-
eral officials. FHWA trainees attend 5-week classes
at TSI and learn to conduct safety reviews instead
of inspections. Between June 1986 and June 1987,
the Federal staff of safety specialists doubled when
150 Federal officials graduated from TSI.

“'Robert L. Bleakley, Federal Highway Administration, personal

communication, Nov. 11, 1987.
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Since Federal support for training began in 1984,
well over 4,000 State inspectors have been
trained. 58 Few regions, however, have the re-
sources to meet all training needs. For example, re-
cently trained Federal investigators need additional

*William Nalley, Federal Highway Administration, personal com-
munication, Nov. 3, 1987.

hazardous materials training, and Federal officials
who usually train State inspectors have redirected
their efforts toward these employees.

Training officers are also unable to meet the de-
mand for refresher courses in some regions. Al-
though many inspectors receive on-the-job recur-
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rent training, changing procedures and regulations
necessitate refresher courses. Regional officials
stressed that, in particular, the lack the capabilit,
to provide additional hazardous materials courses.

Recognizing that uniform training is an essential
basis for consistent commercial vehicle inspections,
CVSA, FHWA, and TSI have combined efforts to
standardize training courses. In June 1986, a DOT/
State training committee was formed to recommend
ways to standardize hazardous materials and vehi-
cle inspection training. Members agreed that both
course content and instructors should be certified,
training should be accomplished at a local level,
refresher trainin,should be conducted annually,
and a train-the-trainer program should be created.
Many of these recommendations, such as the train-
the-trainer program, are being implemented, al-
though budget and time constraints hamper efforts.
In some States, instructors have been told to con-
dense their training and teach the same course in
only a few hours. Nevertheless, TSI trainers expect
that the number of certified commercial vehicle in-
spectors should increase significantl,as a result of
the program.”

Recognizing the need for more trained State per-
sonnel, CVSA, FHWA, and TSI are cooperating
to create a new training package with several levels
of training. FHWA contracted with Michigan to
complete the package by May 1, 1988; CVSA su-
pervised the project; and members of TSI are in-
corporating hazardous materials training and will
keep material up-to-date. The package includes four
courses:

« Full Inspection .—This duplicates the North
American Standard Inspection course currentl,
taught,

« Walk Around Vehicle Inspection.—This course
is geared towards highway patrol officers who
have man, additional responsibilites. Michigan
is currently reviewing the results of a pilot study
conducted last spring, when 125 of their patrol
officers were given a day and half of trainin,
in motor carrier safety. Although lack of time
limited their abilit,to enforce safety regulations,
most participants felt the benefited from the
course.

“Frank Tupper, Training Safetv Ingtitute, personal communication,
No\. 2, 1987.

* Driver Inspection.—This driver-only course was
developed partly in response to the commer-
cial driver’s license law and partly because so
much evidence indicates that the majorit,of
motor carrier accidents are the fault of the
driver.

* Special Road Inspection.—This is a course for
special inspections that focus on either a type
of truck (i.e., cargo tanks) or one aspect of trucks
(i.e., brakes).”

The course package has been submitted to DOT for
review and assimilation into MCSAP procedures.
Current FHWA plans call for States to dedicate 75
percent of enforcement time to the full inspection
course, and 25 percent to the others,

The new training package and the train-the-
trainer program are also intended to increase each
State’s role in roadside inspections. State officials
are now encouraged to attend the MCSAP man-
agement course at TSI, a course previousl limited
to Federal employees. Although regional Federal in-
structors will continue to train State inspectors, the
train-the-trainer courses and the MCSAP manage-
ment course allow for more State control over road-
side inspections; Federal officials will focus on au--
dits and safet, reviews.

Enforcement Issues

State officials agree that placing a vehicle out of
service is the enforcement measure most likel, to
deter drivers and carriers from violating safet, reg-
ulations. Most officials have also been responsive
to the efforts of CVSA and FHWA to create uni-
form inspection standards and have adopted the
Federal out-of-service criteria.” However, State
officials acknowledge that personnel limits hamper
effective enforcement, and admit that modified in-
spection procedures and inspection stickers may be
necessary to permit more motor carrier inspections
and ease the burden on industr,posed by multiple
inspections.

“Commercial Vehicle Safety Alliance, “Bylawsand Memorandum
of Understanding, " unpublished manuscript, October 1986. These in-
spection levels were adopted at the Commercial Vehicle SafetyAlli-
ance annual meeting at Bar Harbor, ME, Oct. 24, 1986.

“"Taken from an Informal telephone survey of45 States conducted
b, the Office of Technolog,Assessment in October 1987. Unless other-
wise noted, information given in this section is derived from this survey.
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Carriers claim, and OTA research confirms that
uniform inspections are still the exception rather
than the rule—enforcement measures vary among
and within States, creating many uncertainties for
carriers. For example, enforcement strategies for ve-
hicles that violate safety regulations but do not meet
the out-of-service criteria vary. In some States, a fine
is issued for each violation. In others, the driver is
given an inspection form that must be completed
by the carrier, usually within 15 to 30 days, and
returned to the enforcement agency when repairs
have been made. The most stringent States do both.
A driver stopped for any inspection, however, loses
precious time needed for load delivery within his
deadline, regardless of whether violations are found
or penalties imposed.

Classifications of safety violations also vary. In
many States, the enforcement officer will cite an of-
fender for either a criminal or civil offense, depend-
ing on the severity of the violation. Fines and penal-
ties for similar violations often differ, not only from
State-to-State, but by jurisdictions, as well. To in-
crease uniformity of penalties, several States now
classify motor carrier safety violations as civil penal-
ties with set fines consistent within a State unless
contested b, the offender. However, enforcement
officials in a number of States claim that offenders
who protest tickets are too often rewarded for their
efforts. They argue that judges and magistrates are
not only inconsistent in their deliberations, but
often uninformed about the gravity of safety viola-
tions and lenient with violators. For example, in
Maryland, drivers with out-of-service violations

Photo credit: Commercial Vehicle Safety Alliance

Penalties for safety violations may vary widely by
jurisdiction or, in some States, by officer discretion.

theoretically can receive $1,000 fines, but fines are
often significantly reduced at the judicial level. More-
over, Maryland law prohibits State patrol officers
from fining trucks more than $30 for routine viola-
tions, and some drivers and carriers consider this
just a cost of doing business in Maryland. Other
States also find that low fines are not effective de-
terrents to safety violations.

In particular, officials report, judges do not ap-
pear to understand the safety implications of weight
limit violations, viewing them as minor offenses. In
Maine, for example, some judges consistently dis-
miss charges for overweight vehicles, despite a State
statute that sets penalties for these offenses. In some
counties in Kansas, officers have stopped citing
drivers for excessive cargo because judges invaria-
bly refuse to fine them.

State officials complain that lack of change at the
legislative level hinders improvements in the judi-
cial system. In Ohio, fines have not increased since
1923.%Safety officials also complain that legisla-
tors place little priority on safety and are reluctant
to limit judicial authority by establishing statutes
for safety violations. Enforcement efforts are further
undermined by lack of communication between ju-
dicial and enforcement officials, between members
of the trucking industry and enforcement agencies,
and between enforcement agencies in the same
State. In some States where the Public Utilities Com-

*David Leland and staff, Public Utilities Commission of Ohio,
“Ohio Transportation Regulation: Back to the Future,” unpublished
manuscript, 1987, p. 28.

N

Photo credit: Rhode Is/and State Police

Temporary scales are used to check compliance with
truck weight limits at some roadside inspection sites.
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mission has been designated the lead agency, its em-
ployees do not work closely with officers from the
highway patrol and are unfamiliar with the enforce-
ment efforts of the State police.

A number of State enforcement agencies have be-
gun educating legal officials themselves. In West Vir-
ginia, for example, a State supervisor meets with lo-
cal legal officials to explain which violations should
be considered most serious before inspections are
conducted at a new site. The Department of Safety
in Missouri sponsors annual seminars on truck safety
for judges in the St. Louis area, and is considering
expanding this program to other regions of the State.
In Idaho and Ohio, a legal attorney has been hired
to assist State prosecutors and judges in cases of vio-
lations of motor carrier safety regulations. At a re-
cent conference in Tucson, Arizona, truck safety
specialists were given their first opportunity to ad-
dress State judges. In Rhode Island, the arresting
officer must be present at the hearing to explain the
circumstances and potential hazards of a safety vio-
lation to the judicial authority.

Some officials feel that education should be aimed
at the drivers, especially in States where Federal
safety regulations have been most recently adopted.
Delaware sponsored two seminars for members of
the industry this year, hoping not only to educate
truckers, but also to improve the relationship be-
tween enforcement officers and drivers. In New
Hampshire, the Department of Safety organizes in-
formal coffee breaks at truck stops to try to increase
driver understanding of the Federal regulations and
what to expect at roadside inspections. California
has a well-established public information campaign
that includes presentations to trucking companies
as well as efforts to establish a better rapport be-
tween truck drivers and members of the California
Highway Patrol.

Difficulty identifying carriers and drivers with mul-
tiple violations is yet another impediment to effec-
tive enforcement. Although most States keep rec-
ords of driver and vehicle violations, few have the
capability to identify repeat offenders. In smaller

States, name recognition is used to pinpoint carriers
with safety records. Rhode Island has begun fining
carriers instead of drivers for economic violations
to target carriers cited for multiple violations,”and
can now identify carriers that repeatedly incur or
neglect to pay fines. This policy developed when offi-
cials decided that responsibility for vehicle mainte-
nance rested with the carrier instead of the driver.
One goal is to encourage drivers to alert enforce-
ment officials voluntarily when forced to drive trucks
that violate equipment regulations.

Arizona adopted civil penalties in 1986 to target
repeat offenders. Multiple or hazardous materials
violations are automatically subject to higher fines.
If a motor carrier is guilty of repeated violations af-
ter being informed of noncompliance, the carrier’s
operating license is suspended.

California’s new computerized Management In-
formation System of Terminal Evaluation Records
contains carrier fleet information, hazardous mate-
rials spills, license history, citation information, ac-
cident involvement, and terminal ratings. This sys-
tem identifies carriers and drivers with particularl,
poor safety records, and after its first year of opera-
tion, officials discovered that some carriers had
received between 600 and 800 citations.*When
SAFETYNET becomes operational, this type of in-
formation will be accessible nationwide,

In Maryland a special enforcement team, the Bus
and Truck Patrol, has been created to increase bus
and truck compliance with safety regulations.”
This seven-person team is dispatched to one area
for 1 to 6 months. Plainclothes officers, who are cer-
tified MCSAP inspectors using unmarked cars, tr,
to reduce the number of moving violations, such
as speeding and tailgating; they can place trucks out
of service, if necessary,

*'William A. Maloney, associate administrator of Motor Carriers,

Rhode Island Division of Public Utilities and Carriers, personal com-
munication, Aug. 4, 1987.

‘Phyllis Myers, California Highway Patrol, personal communica
tion, Nov. 11, 1987.

“Millard M. Bell, supervisor, Specia Traffic Enforcement, Maryland
State Police, personal communication, Oct. 8,1987.
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CONCLUSIONS AND POLICY OPTIONS

A comprehensive national truck safety program
requires continuing emphasis on programs devel-
oped over the last 5 years and a more systematic
Federal-State approach. OTA concludes that the
top priorities are: 1) improving State enforcement
capabilities, 2) increasing State regulatory uni-
formity, and 3) better coordination and coopera-
tion among agencies within DOT at the Federal
level. Congressional mandates and DOT actions
since 1980, such as requirements for vehicle inspec-
tions and national standards for driver licensing,
can make major contributions to highway safety if
uniformly applied.

MCSAP has firmly established the role of States
as an essential adjunct to Federal highway safety ef-
forts. OTA concludes that continued Federal fi-
nancial support at current levels for State inspec-
tion and enforcement activities through MCSAP
is crucial. Additional trained personnel are
needed across the country. Monitoring industry,
through State terminal audits and ensuring the
safety fithess of all motor carriers, is an important
component of a systematic safety program. Because
State audit programs are such valuable additions to
Federal enforcement efforts, FHWA could be re-
quired to develop guidelines and handbooks for
States to encourage more States to train inspectors
and begin auditing carriers. Efforts undertaken by
FHWA to improve regulatory compliance materi-
als for industry would be helpful for the States as
well.

OTA concludes that industry complaints about
inconsistent State inspection and enforcement
procedures and penalties are symptoms of the
need for stronger Federal-State cooperation for
national uniformity. CVSA’s goal of establishing
uniform inspection and out-of-service criteria pro-
vides an excellent model for States to use in work-
ing together toward consistent nationwide programs.
However, any efforts will be ineffective unless States
make the commitment to have their executive agen-
cies cooperate toward this goal. To help resolve con-
flicts in State agency agendas, strong DOT support
for consistent enforcement programs will be needed,
once FHWA's review and evaluation of State laws
and regulations has been completed. Cooperative
efforts with State officials and bar associations are

key. state executive agencies, legislative bodies, and
law enforcement organizations may accept the need
for uniformity more readily if they are involved and
informed at an early stage. Congress may wish to
consider requiring DOT to provide technical as-
sistance and technology transfer for additional
educational materials for State officials, law en-
forcement personnel, and judges. An enforcement
handbook providing general guidance on the safety
regulations and safety factors to consider when set-
ting penalty amounts for various types of violations
could be helpful.

In the Motor Carrier Act of 1984, Congress made
clear that decisions on access to State roads for large
trucks are the province of the States. However,
States have found developing routes and commu-
nicating access decisions clearly to industry to be
complex and difficult tasks, requiring hard work,
patience, good will, and good humor from all par-
ties. Where this process has failed, carriers travel on
the routes they deem necessary to reach their des-
tinations, often traveling small rural or urban roads
in violation of State law and endangering themselves
and other motorists.

OTA concludes that varying State access, in-
spection, and enforcement policies pose signifi-
cant problems for industry. A national truck
safety program should apply equivalent safety re-
qguirements to all heavy trucks. This implies that
no exemptions to the commercial driver’s license
are warranted. Congress may wish to encourage
States to develop more uniform safety require-
ments. Congress may also wish to consider elimi-
nating all exemptions from Federal truck safety
regulations and encouraging DOT to play a more
active and assertive role in facilitating State/indus-
try dialog and resolving difficult access issues.
Technology transfer of innovative approaches and
working actively with appropriate State and indus-
try organizations are two possible approaches. For
further discussion of the technical aspects of the ac-
cess issue, see chapter 5.

Finally OTA finds that the division of respon-
sibility for different aspects of roadway, vehicle,
and driver issues among multiple agencies ham-
pers safety problem solving at DOT. The extent
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to which DOT will be able to respond effectively
to congressional safety directives depends on bet-
ter cooperation and more systematic coordination
among Federal agencies. For example, better acci-
dent data analysis at NHTSA could provide infor-
mation to the Office of Motor Carriers for driver
training guidelines or hours-of-service rules. Infor-
mation about vehicle characteristics and design
standards could be exchanged by NHTSA and
FHWA to guide program development.

Congress may wish to require DOT to develop
a plan to integrate the technical expertise now
divided between NHTSA and the motor carrier
and highway design sections of FHWA to address
issues such as roadway and vehicle compatibility
guidelines, upgraded safety equipment standards,
national guidelines for training for maintenance
personnel and drivers, and accident reduction and
mitigation strategies. The approach that DOT has
taken to developing the commercial driver’s license
program is commendable; it could serve as a model
for efforts to deal with equipment requirements and
highway design issues.

OTA further concludes that DOT agencies need
to cooperate and coordinate in collecting and

analyzing data, conducting research programs,
and developing regulatory proposals. Establishing
special work groups to address issues of common
concern, jointly funding research activities, and
sharing staff expertise are examples of strategies that
could bring benefits at little or no extra cost.

Additional DOT technical assistance for State
agencies in developing more uniform data manage-
ment systems and analytical capabilities, especially
in tracking preventable accidents and violation sta-
tistics, would be an effective use of limited funding.
States could use this information to target carriers
for audits and inspections. As FHWA and ICC im-
plement new procedures for assessing the safety fit-
ness of commercial vehicle operators, explicit pro-
cedures for monitoring ongoing safety performance
will be needed. State personnel and FHWA field in-
spectors alike could benefit from consistent guide-
lines for deciding whether to initiate a compliance
education program or an enforcement action. Im-
proved educational materials on Federal safety re-
quirements that could be distributed to States and
motor carriers on model programs for amending
laws, implementing Federal standards, and devel-
oping an information clearinghouse would also be
extremely useful.
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APPENDIX 3-A: CHRONOLOGY OF FEDERAL LEGISLATION
RELATING TO THE MOTOR CARRIER INDUSTRY (1935-87)

1935—Motor Carrier Act. Formally regulated the mo-
tor carrier industry by authorizing the Interstate
Commerce Commission (ICC) to regulate com-
mon, contract, and private carriers engaged in in-
terstate or foreign commerce. Granted ICC au-
thority to establish requirements for employee
qualifications and hours of service, and safety
standards for operation and equipment.

1944—Federal-Aid Highway Act. * Authorized the des-
ignation of a 40,000-mile system of highways, now
known as the Interstate Highway System.

1948—Reed Bulwinkle Act. Granted Rate Bureaus im-
munity from antitrust laws, promoting joint serv-
ice arrangements between competing carriers.
Information about rates and classifications, pub-
lished by Rate Bureaus, were also used by carriers
and shippers to negotiate individual rates.

1956—Highway Trust Fund. Established a fund com-
prised of proceeds from Federal motor vehicle fuel
taxes and various excise taxes to finance construc-
tion of all Federal-aid highways.

1966-Highway Safety Act. Directed the Secretary of
Commerce to issue standards for driver educa-
tion and licensing; vehicle registration, opera-
tions, and inspections; accident investigations and
reporting; and traffic control, highway design,
and maintenance. Required States to establish
highway safety programs in accordance with these
Federal standards and match Federal funds re-
ceived. Directed the Department of Commerce
to expand highway safety research and develop-
ment activities.

1966-National Traffic and Motor Vehicle Safety Act.
Mandated the development of minimum manu-
facturing standards for motor vehicles. Required
a new agency, the National Traffic Safety Agency,
to issue safety standards for passenger automo-
biles, trucks, buses, and motorcycles; to conduct
research, testing, development, and training nec-
essary to reduce traffic accidents and related
deaths and injuries; and to expand the National
Driver Register to identify individuals whose mo-
tor vehicle operating licenses had been denied,
terminated, or temporarily withdrawn. Prohibited
ICC from adopting or continuing safety stand-
ards for motor vehicles under its jurisdiction that
differed from the standards established under this
act.

'Federal-Aid Highway Acts1954,1956, 1958, 1960, 1962, 1964, 1966,1974,
1981, and 1982 are not detailed m this appendix; the acts primarily authorized
funds for highway construction.

1966—Department of Transportation Act. Transferred
safety responsibilities of ICC and the Department
of Commerce to the Department of Transporta-
tion (DOT). Internal agencies created included
the Federal Highway Administration (FHWA),
the National Highway Safety Bureau, and the Na-
tional Traffic Safety Bureau.

1968-Federal-Aid Highway Act. Required DOT to
establish national bridge inspection standards and
a program designed to train employees to carry
out bridge inspections.

1970—Federal-Aid Highway Act. Created an internal
DOT agency, the National Highway Traffic
Safety Administration (NHTSA), to carry out
highway safety programs; research and develop-
ment relating to highway safety, traffic construc-
tion and maintenance, traffic control devices,
identification and surveillance of accident loca-
tions, and highway-related aspects of pedestrian
safety. Authorized the creation of a special bridge
replacement program.

1973-Federal-Aid Highway Act. Authorized funding
for highway safety construction programs to re-
duce roadway hazards such as rail-highway cross-
ings and improve highway engineering standards.
Authorized the establishment of a pavement-
marking demonstration project to provide greater
vehicle and pedestrian safety. Directed DOT to
carry out research on drug use and driver be-
havior and to investigate the use of mass media
for informing and educating the public of ways
and means for reducing the number and severit,
of highway accidents.

1975-Hazardous Materials Transportation Act. Au-
thorized DOT to set regulations applicable to all
modes of transportation.

1976—Federal-Aid Highway Act. Authorized funding
for bridge reconstruction and development, and
for eliminating hazards of railway crossings. Au-
thorized DOT to provide incentive grants to
States that had significantly reduced traffic fatali-
ties and to penalize States with weak safety
programs.

1978—Surface Transportation Assistance Act. Author-
ized funds for highway construction. Directed
DOT to inventory penalties for weight violations
in each State, and required each State to report
weight violation penalties annually to DOT. Au-
thorized the establishment of a bridge replace-
ment and rehabilitation program. Appropriated
funds to NHTSA and FHWA for safety programs
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and to carry out highway safety research and de-
velopment.

1980-Motor Carrier Act. Directed ICC to relax stand-
ards for entry into the industry. Established that
common and contract carriers needed to show
only that they were fit, willing, and able. Ex-
panded the private carrier exemption to allow in-
tercorporate hauling between a parent company
and its subsidiaries. Required owner-operators to
meet the fitness test only if they haul specified
processed food and other commodities and the
owner is in the truck during the trip.

1982—Bus Regulatory Reform Act. Duplicated the mo-
tor carrier act of 1980 for the bus industry by
relaxing standards for entry.

1982-Surface Transportation Assistance Act (STAA).
Authorized and financed higher levels of Federal
expenditures by raising and restructuring high-
wa taxes. Established uniform truck weight,
length, and width limitations for the Nation’s
highways. Established a new Federal grant pro-
gram, the Motor Carrier Safety Assistance Pro-
gram, to improve State capabilities to conduct in-
spections of vehicles and enforce motor carrier
safety regulations.

1984—Motor Carrier Safety Act. Directed DOT to
promulgate revised Federal regulations, establish
fitness standards for commercial motor carriers,
and undertake a 5-year review of State motor car-
rier laws to identify those that are more or less
stringent than Federal requirements.

1984—Tandem Truck Safety Act. Allowed State Gover-
nors to seek exemptions for Interstate highway
segments that could not safely accommodate
trucks; modified reasonable access provision of
the STAA to include 28-foot by 102-inch trailer
units.

1986-Commercial Motor Carrier Safety Act. Estab-
lished a new driver’s licensing program that pro-
hibits operators of commercial motor vehicles
from holding more than one State license and re-
quires drivers to pass a written examination and
a road test in a vehicle that is representative of
the type that will be operated.

1987—Surface Transportation and Uniform Relocation
Assistance Act. Authorized funds for the con-
struction of highways and for mass transporta-
tion programs. Directed DOT to establish a na-
tional bridge inspection program. Appropriated
funds to NHTSA for purposes of research and
development in highwa, safety.

APPENDIX 3-B: THE HISTORICAL FRAMEWORK

Although Federal regulation of motor carriers did not
begin until 1935, man, States enacted legislation in the
1920s governing various aspects of truck and bus trans-
portation, including economic operations, highway pro-
tection, and safety. 'Led by Texas, a number of States
established regulatory programs for both common and
contract carriers. Requirements for contract carriers, gen-
erally less extensive than those for common carriers, were
imposed to protect the operations of common carriers.’
Interstate carriers were not generally subject to State eco-
nomic regulations; however, several Supreme Court de-
cisions upheld the application of State safety and high-
way requirements to interstate carriers.

'By 1932, all States except Delaware had attempted to regulate the transpor-
tationof passengers, and 29 States had laws controlling the carriage of property
bv motor vehicles. Philip D. Locklin, Economics of Transportation (Homewood,
IL: Richard D. Irwin, Inc., 1972), pp. 673-674.

“The Texas law required contract carriers to obtain permits, while common
carniers were issued certificates of public convenience and necessity. In addition,
mintmum rates for contract carriers, which could not be lower than railroad
rates, were prescribed. It should also be noted that earlier attempts by States
to regulate contract carriers were struck down b the U.S. Supreme Court, be-
cause thev were not found to he businesses providing services with a publicin-
terest. Ibid., p. 675.

‘State control over Interstate carriers was invalidatedby a 1925 Supreme
Court decision that ruled that Statescould not forbid, limit, or prohibit compe-
tution in interstate commerce. See Buck v. Kuykendall, 267 U.S. 307 (1925).

The absence of Federal control over interstate carriers
encouraged intense competition within the motor car-
rier industry. Finally, with the support of the railroads
and the large, established trucking companies, Federal
legislation governing commercial motor carriers was
passed in 1935.°The Motor Carrier Act of 1935 au-
thorized the Interstate Commerce Commission (ICC) to
regulate motor carriers engaged in interstate or foreign
commerce. The authority extended to intrastate opera-
tors handling shipments moving in interstate and for-
ei,n commerce.’ Three major categories of motor car-
riers were addressed by the act:

+ Common carriers—for-hire carriers holding them-

selves out to serve the public;

+ Contract carriers—for-hire carriers operating under
special contracts, usually for shipments over a speci-
fied period of time; and

+ Private carriers—carriers transporting goods for their
own use or uses incidental to their businesses.

‘Public Law No. 255, 49 Stat. 543 (1935).

*While the original act permitted such Intrastate operators to transport per-
sons or property within the State under State authorization, a 1962 amendment
to the act eliminated the ability of Intrastate carriers to engage in Interstate
commerce. Locklin, op. cit., footnote 1, p. 676.
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In addition, requirements for transportation brokers were
included.®

The Motor Carrier Act of 1935 also authorized ICC
to establish requirements for driver qualifications and
hours of service, and safety standards for operations and
equipment. The first set of regulations, issued by ICC
in 1940, applied to all common, contract, and private
carriers.

The Federal-Aid Highwa,Act of 1944 authorized the
Interstate Highway System-eventually to total over
42,000 miles-to connect metropolitan areas, serve the
national defense, and link U.S. highways with major
routes in Canada and Mexico. In 1956, Congress estab-
lished the Highway Trust Fund, composed of proceeds
from Federal motor vehicle fuel taxes and various other
excise taxes, to finance construction of all Federal-aid
highways, includin the Interstate Highwa, System.
Highway funds could be withheld from States that al-
lowed trucks on the Interstate system with more than
18,000 pounds on a single axle, 32,000 pounds on a tan-
dem axle, and 73,280 pounds gross vehicle weight
(GVW). (In 1975, the maximum GVW limit was raised
to 80,000 pounds.) However, under a grandfather clause,
States could retain limits allowing wider or heavier ve-
hicles that were in effect as of July 1, 1956. Moreover,
each State was permitted to set different size and weight
standards for other highways within its jurisdiction,

As the Nation’s dependence on motor vehicles for per-
sonal and commercial uses grew, so did the number of
serious accidents and fatalities. In 1965 alone, 49,000 per-
sons were killed in highway accidents, 1.5 million suffered
disabling injuries, and the economic costs associated with
these accidents came to an estimated $8.5 billion. To
address these problems, Congress took a series of steps
to improve highwa, safety.

The Highway Safety Act of 1966 directed the Secre-
tary of Commerce to issue standards for driver educa-
tion and licensing; vehicle registration, operations, and
inspections; accident investigations and reporting; traf-
fic control; and highway design and maintenance.”
States were required to establish highway safety programs
in accordance with these Federal standards and to match
Federal funds received. States that did not implement
safety programs were subject to a 10-percent reduction
in their Federa highway funds. By 1970, al 50 States,

“Brokers were required to obtain Interstate Commerce Commission licenses
and bonds or other security. In addition, the Commission was authorized to
specify accounting and recordkeeping requirements.

»senate Public Works Committee Report 1302 to accompany S. 3052, High-
way Safety Act of 1966 (June 23, 1966).

“Public Law 89-564, 80 Stat. 731 (Sept. 9, 1966).

the District of Columbia, and 4 territories had established
highwa,safet, programs.’

Concerned about the automobile industry’s emphasis
on style and performance instead of safety and collision
protection, Congress also passed the National Traffic and
Motor Vehicle Safet, Act in 1966,”” Under this act, a
new agenc, within the Department of Commerce—the
National Traffic Safety Agency-was empowered to is-
sue safety standards for passenger automobiles, trucks,
buses, and motorcycles; conduct research, testing, devel-
opment, and training necessary to reduce traffic accidents
and related deaths and injuries; and expand the National
Driver Register to identify individuals whose motor ve-
hicle operating licenses had been denied, terminated, or
temporarily withdrawn. ” Although State motor vehicle
equipment standards had to be identical to the Federal
regulations, stricter standards could be imposed for those
vehicles procured by States or the Federal Government.

Shortly after safety statutes were enacted in 1966, Con-
gress authorized the establishment of a Federal trans-
portation agency—the Department of Transportation
(DOT). ” While the ICC retained economic regulatory
authority over motor carriers, its safety responsibilities
and those assigned to the Department of Commerce were
transferred to DOT. Within DOT, the Federal Highway
Administration was created to administer the regulator,
programs related to employee qualifications and hours
of service as well as to highway transportation operations
and equipment safety. Separate agencies—the National
Highway Safety Bureau and the National Traffic Safety
Board-were formed to implement the provisions of the
new safety laws. In addition, the National Transporta-
tion Safety Board was established to: 1) determine and
report on the cause or probable cause of transportation
accidents, 2) conduct special studies on transportation
safety and accident prevention, and 3) make regulatory
recommendations to the Secretary of Transportation®

“Insurance Institute for Highwa Safety, Status Report, vol. 21, No. 11, Sept.
9, 1986.

“Public Law 89-563, 80 Stat. 718 (Sept. 9, 1966).

“The National Driver Register, originally establishedin 1960 by the Depart-
ment of Commerce, was a voluntary driver record exchange program. Although
all States participated in the program, the program provided only summar,
reports of license suspensions or revocations related to drunk driving or fatal
accidents. The 1966 amendments allowed States to file reports on license denials
and withdraws for any reason, except for withdrawls of less than 6 months based
on an accumulation of minor violations. Senate Commerce Committee Report
1301 to accompany S. 3005, National Traffic and Motor Vehicle Safety Act of
1966, June 23, 1966.

“U.S. Department of Transportation Act, Public Law 89.670, 49 U.S.C.
1651.

“In1974, the National Transportation Safet Board became an Independent
agenc,and 1ts role was expanded.
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Chapter 4

Motor Carrier Accident Analysis

Accidents for heavy trucks (those with a gross ve-
hicle weight rating of over 26,000 pounds) have in-
creased over the last few years, reaching an estimated
total of 278,322 accidents nationwide in 1986. (See
figure 4-1.) Accidents for all trucks over 10,000
pounds increased at a slightl, lower rate. Bus acci-
dents are such a relatively small part of total acci-
dents that accurate comparisons are difficult. To-
tal truck-miles traveled also have risen during the
1980s, but somewhat less than the rise in heavy
truck accidents.'

Of all heavy vehicles, tractor-trailer combinations
provide the most difficult driving challenges, and

‘OTA estimares from the National Accident Sampling System data-
base; alsoNational Highway Traffic Safety Administration calculations.
Cadliforniaofficials reported a similar riseover this period. See Califor-
nia Highway Patrol and State of California Public Utilities Commis-
sion, Joint Legislative Report on Truck Safety, AB-2678, Final Report
(San Francisco, CA: November1987), p. 19.

Figure 4-1 .—Truck Accidents by Category of Truck
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the severity of the accidents in which they are in-
volved reflects their special nature. Roughly 1 to 2
percent of these accidents result in a fatality’—
about double the percentage for automobiles (see
figure 4-2). The comparable figure for all other types
of motor vehicles (except motorcycles) is well un-
der 1 percent. In the past decade, the average an-
nual death toll from tractor-trailer accidents has
ranged between 4,000 and 5,000 fatalities (see fig-
ure 4-3), increasing slightly since 1982. About 80 per-
cent of the fatalities in these accidents were pedes-
trians or occupants of other vehicles, a proportion
that has increased gradually over time (see figure
4-2). When single-vehicle truck accidents are elimi-
nated, this proportion is even greater (see table 4-
1). Head-on collisions are particularly severe. The,

‘Based on the National Accident Sampling System (1981-85) esti-
mates. Multiple-vehicle accidents comprise 66 percent of alheavy truck
accidents and 72 percent Of all heavy truck accidents involving a fatality’.

Figure 4-2.—Vehicles Involved in Fatal Accidents
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Figure 4-3.— Fatalities in Combination Truck Crashes
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SOURCE: Office of Technology Assessment, 1988; based on Fatal Accident
Reporting System data.

constitute only 3.3 percent of heavy truck accidents
yet account for 29 percent of all fatal accidents in-
volving those trucks.’

This chapter contains results from OTA’s analy-
sis of motor carrier accident data and a review of
previous studies of three key accident causal factors:
driver performance, vehicle factors, and the road-
way environment. Areas needing further research
are outlined, and policy options are identified that
address accident causes as part of a national motor
carrier safety strategy.

‘Based on Nationa Accident Sampling System (1981-85) and Fed-
eral Accident Reporting System (1983) data. For further discussion of
the strengths and weaknesses of these databases, see ch. 7.

Table 4-1.—Car Occupant Deaths Compared to
Truck Occupant Deaths in Fatal Crashes of
Large Trucks and Cars

Ratio of car occupant fatalities

Year to truck occupant fatalities
1977 .o 26:1
1978 ..o 28:1
1979 oy o oo 29:1
1980 .. ..o 31:1
1981 ... 34:1
1982 ... o 28:1
1983 ... 34:1
1964 ... ... 35:1

SOURCE: Insurance Institute for Highway Safety, Big Trucks, 1985, p.6.

METHODOLOGY

Thorough accident analysis requires accurately
identifying the type of heavy vehicle involved, the
roadway conditions, and, to the extent possible, the
characteristics of the driver. However, determining
all events leading to an accident is difficult because
of the quality of available databases.*Police and
insurance claim reports, the most common sources
of information, are limited in detail, because the
report forms ask for only certain information and
investigating officers often do not adequately un-
derstand accident causation. The accident cause re-
ported on the form is usually only the last event
in a chain that includes interactions between the
driver, vehicle, and highway environment as well
as weather and location.

$Oneof the €atliest sysemaiic studies Of the interactions in acci’

dents examined five major factors: human, environmental, vehicular,
loss-limiting, and legal and regulatory.A.D. Little, Inc., The State of
the Art of Traffic Safety (Boston, MA: June 1966).

Exploring accident information beyond the de-
tail in accident reports is of critical importance.
When reporting accidents, police often must attrib-
ute responsibility to one of the parties, and if the
accident cause is not clear, the mishap may simply
be ascribed to driver error. Thus, the heavy vehi-
cle driver may be blamed more frequently than war-
ranted.’For example, in California, accident
reports associate driver error with over 90 percent
of truck-at-fault accidents. "In contrast, European
data indicate multiple causes involving driver error

*Kenneth Perchonok, “ Driver and Vehicle Characteristics as Re-

lated to the Precipitation of Accidents,” U.S. Department of Trans-
portation, National Highway Traffic Safety Administration, Report
No. DOT-HS-802 355, Ma,1977; and P.P. Jovanis, “A Perspective on
Motor Carrier Safety Issuesin the 1980's, presented at the Confer-
ence on Truck Safety, Northwestern University, June 198'7.
‘California Highway Patrol, op. cit., footnote 1, p. 10.
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and defects in road design and the vehicle in a
majority of cases.” OTA research indicates that
while human error is the primary cause of about
65 percent of accidents, other factors also contrib-
ute to most accidents.

Combining accident and exposure data can clar-
ify the relative importance of vehicle, driver, and
environmental factors. Where appropriate, OTA
used the Truck Inventory and Use Survey, the Fed-
eral Highway Administration (FHWA) monitoring
program, and other survey instruments to estimate
exposure. The quality and limitations of this infor-
mation are discussed in chapter 7.

In those cases where exposure data are limited,
OTA made inferences about the industry based
solely on accident data rather than on both acci-
dent and exposure data. In each case, the sources

7J. Fructus, “Highlights on Heavy Vehicle Safet,in Europe,” Sym-
posium on the Role of Heavy Freight Vehicles in Traffic Accidents
(Ottawa, Canada: Organisation for Economic Cooperation and De-
velopment, April 1987),vol.l,s. 1-31.

of the information are made explicit. Improved data
collection methods, such as those proposed in chap-
ter 7, would facilitate more detailed and specific
analyses.

Accident Causes

Accidents usually result from a chain of events,
often initiated by a single occurrence, and compli-
cated by a number of interacting factors (see figure
4-4). The potential for an accident is partially a func-
tion of the characteristics of the driver, including
experience, training, age, attitude, physical condi-
tion (fatigue, intoxication, other debilitations), and
psychological state. Other factors include the con-
dition of the vehicle, highway design, and roadway
characteristics; regulatory oversight, such as licensing
and traffic enforcement; and the type of manage-
ment supervision exercised by the carrier.

Still other factors contribute to the disproportion-
ate number of fatalities associated with heavy truck
accidents. Because of the size and weight of these
trucks relative to cars, truck occupants have more

Figure 4-4.— Motor Carrier Accident Causal
and Prevention Factors
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protection in an accident than car occupants. The
mismatch of size and mass between heavy trucks and
cars and the special difficulties inherent in control-
ling a tractor-trailer on a highway designed for
smaller vehicles are other major contributing fac-
tors to severe accident consequences. According to
OTA's review of accident reports, the three factors
most frequently associated with heavy vehicle acci-
dents are: 1) speed too fast for conditions, 2) train-
ing of the driver, and 3) age of the vehicle.

Speed Too Fast for Conditions

The phrase “speed too fast for conditions” on ac-
cident report forms masks a variety of interlocking
roadway and vehicle-related factors that affect driver
performance in ways the driver may not understand
and probably is unable to accommodate in any case.
Vehicles operating at higher speeds operate closer
to the limits of friction and rollover thresholds, and
drivers have ver,little time to carry out emergency
maneuvers at high speeds. (See chapter 5 for fur-
ther discussion of the driver’s role in this important
area. ) Often a posted speed is appropriate for cars
and does not adequately consider the inherent in-
compatibility that exists in many instances between
highway design and the large trucks now common.
Certain interchange ramps on major highways are
examples. Variations in speed among different ve-
hicles increase the likelihood of an accident by pro-
viding more conflict situations, such as passing ma-
neuvers and braking.’

Wmon, Accidents on Main Rural Highways Related to Speed,

Driver, and Vehicle (Washington, DC: U.S. Department of Commerce,
Bureau of Public Roads, July 1964).

Judging the speed suitable for road conditions is
acomplex task with a high potential for miscalcu-
lation, especially for drivers of heav,vehicles. A
detailed investigation of the role of human factors
in truck accidents in Finland points to failure in con-
trolling the vehicle, in estimating the traffic situa-
tion, and in perception as the principal causes when
human error is cited as the primary factor. Driver
attitude and the physical or mental state of the
driver emerge as key accident characteristics when
human error is given as a secondary cause.’

°L.U. Stocker, “ Statistical Analysis oHFV Accidents,” Symposium
onthe Role of Heavy Freight Vehicles in Traffic Accidents, Op. Cit.,
footnote 7, val. 1, p. 2-26.

DRIVER PERFORMANCE

Speed figures prominently among driver-related
factors in accidents. Where details are given on truck
accident report forms (45 percent of the time in the
National Accident Sampling System (NASS) from
the years 1981-85), the most frequently cited include
driving too fast for conditions, poor lane changes,
and following too closely. (See figure 4-5.) An anal-
ysis of heavy truck at-fault collision reports in Ore-
gon indicates that the principal causes cited are im-

proper maneuvers, speed too fast for conditions, and
driver fatigue and inattention. 'O Motor Carrier
Safety Assistance Program (MCSAP) records show
that several States have found excessive speed to
be the most frequent human factor involved in ac-
cident causation. For example, Maryland, Massa-

"Qregon Public Utility Commissioner, 1984 Truck Inspections and
Truck Accidents in Oregon (Salem, OR: July 1985).
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Figure 4-5.—Driver-Related Factors as Cited in
Heavy Truck Accident Reports
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SOURCE: office of Technology Assessment, 1988; based on National Accident
Sampling System data, 1981-85.

chusetts, Washington, and Oregon cite speeding as
the most common accident causation factor.”

The frequencies of types of driver error for truck
drivers in truck accidents in Washington State are
shown in table 4-2. Areas of poor performance by
the truck driver include inattention, exceeding rea-
sonable speed, following too closely, and improper
turning maneuvers.

Driver Training

Analysis of NASS data for the years 1981-85 in-
dicates that training received by drivers of heavy
vehicles involved in accidents is an important fac-
tor. Although data are limited, it appears that the
majority of all heavy truck drivers have not received
extensive or appropriate training.

""Motor Carrier Safety Assistance Program, Annual Report (Wash.-
ington, DC: U.S. Department of Transportation, 1986).

Table 4.2.—Accident Causes Assigned in
State of Washington Truck Crashes in 1984

Number of times Percent of

Causal factor® assigned accidents
Driver errors:
Inattention. . . . ........ 1,128 22
Failure to yield right-of-

Way ........oooiinnnn 513 10
Exceeding reasonable

speed .............. 670 13
Alcohol . .. ........... 56 1
Disregard stop

sign/signal . . ........ 58
Following too closely . . 277 5
Exceeding stated

speed .............. 55 1
Over center line . . .. ... 120 2
Improper passing . . . . .. 71 1
Improper turn . .. ...... 271 5
Apparently asleep . . . . . 62
DIUGS .« v voeenns 1 I'b
Failed to signal . . .. ... 22 —
Disregard warning

sign/signal . . ........ 25 —
Improper parking

location............ 46 -
Improper signal . . . . . .. 10 —
No lights/failed

todm............. 8 -
Deficient equipment 343 7
Other violations 606 12
No violation 1,674 33

Total accidents. . . . . . 5,051

8The number of causal factors does not equal the number of total accidents
because several causal factors are assigned in some accidents
Less than 1 percent.

SOURCE: Office of Technology Assessment, 1988, based on data from the
Washington Utilities and Transportation Commission, and the National
Highway Traffic Safety Administration.

In an investigation of 35 accidents involving dou-
ble trailers, the National Transportation Safety
Board (NTSB) reported that the most common
training given to drivers consisted of instructions
on how to connect the combination units. No driver
in the sample had received appropriate, specialized
instruction on handling characteristics unique to
twin-trailer operations.” OTA research indicates
that training provided through schools and carriers
varies tremendously in quality and duration. Some
carriers prefer to hire drivers with over-the-road ex-

!?National Transportation Safety Board, unpublished remarks based
on research for the NTSB Heavy Truck Study, presented at the Na-
tional Motor Carrier Safety Workshop, Washington, DC, Mar. 11,
1987.
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perience, rather than hiring inexperienced drivers
regardless of training. For further discussion of this
important issue, see chapter 6.

Previous Driving History

Heavy vehicle drivers involved in accidents often
have received citations for previous safety violations,
particularl, for speeding and other moving viola-
tions, and have been involved in previous accidents.
Over 40 percent of truck drivers involved in acci-
dents had at least one prior speeding conviction in
the previous 3 years. OTA’s comparison of NASS
(1981-85) and the Federal Accident Reporting Sys-
tem (FARS) (1983) data revealed little difference in
the previous violation and accident records of truck
drivers involved in nonfatal and fatal accidents.

Drugs and Alcohol

Truck accident reports often show a low percent-
age of convictions for driving while intoxicated
among truck drivers. Because of the importance of
good driver performance for safety and the lack of
data on drugs as contributors to accidents, NTSB
is conducting a study of fatal truck accidents to de-
termine the extent of driver impairment by alcohol
and drugs. The study is expected to be completed
in 1989.

Heavy vehicle drivers themselves perceive driver
drug and alcohol abuse to be relatively frequent. In
a 1986 survey sponsored by the Regular Common
Carrier Conference of 1,319 long-haul, tractor-trailer
truck drivers in Florida,”drivers were asked their
perception of drug and alcohol use. The average re-
spondent estimated that 36 percent of fellow drivers
sometimes drive under the influence of drugs, and
18 percent of drivers sometimes drive under the in-
fluence of alcohol.

OTA analysis of NASS data indicated that alco-
hol involvement and accident severity are strongly
related. Figure 4-6 shows the severity of injuries as
a function of drinking by heavy vehicle drivers. The
relationship between drinking and accident sever-
ity suggests that alcohol alone is a major factor in
fatal accidents.

PR. Beilock, 1986 Motor Carrier Safety survey (Alexandria, VA:
Regular Common Carrier Conference, 1987).

Figure 4-6.—injury Severity in Heavy Truck Accidents
Relative to Truck Driver Drinking
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Age and Experience

Young and inexperienced truck drivers exhibit the
highest risk of accidents,”with those under 25
years of age six times more likely than other heav,

"LJ. Jones and H.S. Stein, Effects of Driver Hours of Service on
Tractor-Trailer Crash Involvement (Washington, DC: Insurance In-
stitute for Highwa, Safety, September 1987) p. 11; M.). Sanders, Can-

on Research Group, Inc., “A Nationwide Survey of Truck and Bus

rivers,” unpublished manuscript, March 1977, and P. Green et al.,
University of Michigan, “Accidents and the Nighttime Conspicuity
of Trucks,” unpublished manuscript, Januay 1980.
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truck drivers to be involved in an accident.” Driv-
ers with less than 1 year of experience constitute
1 percent of the carrier work force, yet account for
3 percent of the accidents.”

Fatigue

Fatigue reduces a driver’s sensorial and motor ca-
pacities. Research has shown that truck drivers are
susceptible to both sudden fatigue, due to temporary
irregularities of the sleep cycle, and accumulated fa-
tigue, due to long working hours.

Significant increases in driver errors and decreases
in alertness have been noted as early as the fourth
hour of shift driving time and generally increase
throughout the trip, except for a slight recovery near
the end of a trip.” The lowest levels of alertness
occur for most drivers between 2:00 a.m. and 7:00
a.m. Moreover, the adverse effects of prolonged driv-
ing are probably more pronounced for drivers aged
45 or older than for young drivers. *Drivers on ir-
regular schedules experience more fatigue than
drivers on regular schedules, and the effects occur
earlier.” A recent study using a case-control design
to establish comparable samples for 300 truck
crashes indicated that the relative risk of crash in-
volvement for truck drivers driving more than 8
hours is almost twice that for drivers driving fewer
hours.” Moreover, drivers using a sleeper cab for
rest periods experience greater fatigue than relay
drivers.”

K.D. Hackman €t a. (eds.), Analysis of Accident Data and Hours
of Service of Interstate Commercial Motor Vehicle Drivers (Washing-
ton, DC: U.S. Department of Transportation, Federal Highwa Admin-
istration, August 1978).

"“Jovanis, Op. cit., footnote 5.

"William Harris et al., Human Factors Research, Inc., A stud, of
the Relationships Among Fatigue, Hours of Service, and Safety of Oper-
ations of Truck and Bus Drivers (Washington, DC: U.S. Department
of Transportation, Federal Highway Administration, bureau of Mo-
tor Carrier Safety, November 1972).

¥Ibid.

“Robert T. Mackie and James C. Miller, Human Factors Research,
Inc., Effects of Hours of Service, Regularity of Schedules and Cargo
Loading on Truck and Bus Driver Fatigue (Washington, DC: U.S. De-
partment of Transgortation, National Highwa, Traffic Safety Admin-
istration, October 1978).

“Jones and Stein, op. cit., footnote 14.

“'Mackie and Miller, op. cit., footnote 19; and Robin P. Hertz,
“Sleeper Berth Use as a Risk Factor for Tractor-Trailer Driver Fatal-
ity, " presented to American Association for Automotive Medicine, New
Orleans, LA, September 1987.

87-004 0 - 88 - 3

Accident data involving interstate commercial
motor vehicle drivers show fatigue-classified acci-
dents as proportionally higher during the hours be-
tween 11:00 p.m. and 8:00 a.m., suggesting an im-
pact due to circadian rhythm (see figure 4-7).”
NTSB also notes fatigue or hours-of-service viola-
tion as a factor in over 30 percent of its accident
investigations.® Long hours of driver duty time,
some as long as 26-31 consecutive hours prior to ac-
cidents, have been documented, often a result of
carrier dispatch, delivery, or other requirements.
Road and vehicle visibilit,are major contributing
factors to accidents when a driver is fatigued, as is
speed too fast for conditions.

A study of truck drivers in France found that fa-
tigue is a major problem for drivers on the road for
several days in a row. These drivers worked as fre-

“Hackman €t al., op. Cit., footnote 15.
PNational Transportation Safety Board, op. cit., footnote 12,p. 2.

Figure 4-7.—Relationship of Driver Fatigue
to Accidents, by Hour of Day
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of Transportation, Federal Highway Administration, August 1978),
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quently as other drivers during the day, yet re-
mained on duty, driving and performing other tasks
after normal business hours. This pattern led to both
sudden fatigue and accumulated fatigue.” The
study used asurvey of truck driving patterns to

HPatrick Hamelin, “Truck Driver's Involvement in Traffic Accidents
as Related to Their Shiftworks and Professional Features,” Symposium
on the Role of Heavy Freight Vehicles in Traffic Accidents, op. cit.,
footnote 7, vol. 2, p. 3-107.

measure exposure; periods of high accident risk were
determined by comparing accidents with exposure.
Data indicate that accident involvement rates gen-
erally increase throughout the day, reaching peaks
at mealtimes, at the end of the afternoon, into the
evening, and late at night. A risk peak in the first
hour of any shift has been reported by other heavy
truck safety research.”

“Jovanis, op. cit., footnote 5, p. 8.

VEHICLE FACTORS

Vehicle design and performance affect truck
safety, just as maintenance and operating practices
do. Design and performance issues involve brake
system capabilities, handling and stability, vehicle
crashworthiness, and truck occupant protection.
Maintenance practices include preventive mainte-
nance as well as replacement of inoperable or worn
parts. Vehicle operating practices include cargo load-
ing, cargo tiedown, overall weight, and weight dis-
tribution.

The role of vehicle factors in an accident may be
more subtle than that of the driver. While vehicle
factors may not precipitate a crash, they can reduce
the wvehicle’s performance capabilities below the
threshold where safety can be maintained when traf-
fic or roadway conditions require an emergency ma-
neuver. These factors thus play a significant role in
highway environments, such as heavy traffic, steep
grades, curves, or narrow roadways, where peak ve-
hicle performance is needed.

The subtleties of the role of the vehicle in acci-
dents are emphasized in Oregon accident records
for heavy trucks. Vehicle defects were cited as the
accident cause in only 6.7 percent of all cases.”
However, when truck at-fault accidents were disag-
gregate, over 20 percent were linked to mechani-
cal defects, highlighting the potential for vehicle fac-
tors in preventing accidents as well as for mitigating
severity.

Problems associated with vehicle equipment show
up in MCSAP inspection reports. Although the
number of out-of-service citations resulting from ve-
hicle inspections varies among States, a significant

*QOregon Public Utility Commissioner, op. cit., footnote 10.

number of trucks (ranging from 30 to 60 percent)
are placed out of service for equipment violations
immediately.”

Braking Systems

Defective brakes were the most common equip-
ment violation cited in the MCSAP reports, fol-
lowed by poor lighting and tire condition. Brake sys-
tem failures were the single largest group of causes
cited for large truck accidents associated with me-
chanical defects, constituting 31 percent of the
total.”

The nature of brake problems has been docu-
mented in greater detail by the Oregon Public Utility
Commission,” which found that over 60 percent
of all violations related to brakes being out of ad-
justment; another 14 percent related to problems
with the brake lining. Therefore, roughly three of
every four brake-related citations identified prob-
lems that normal brake maintenance could easily
detect and correct. NTSB’s investigations reveal that
in many cases the truck driver had responsibility
for proper brake adjustment, but the carrier had not
required or furnished appropriate training.*”

“The process of selecting vehicles for inspection varies among

States. Out-of-service citations are likely to be high (greater than 50
percent) when the selectiorprocess is nonrandom, based on inspect-
ing vehicles that outward| appear to have problems. Random selec-
tion yields out-of -service citation rates closer to 30 percent. Paul
Melander, Tennessee Public Service Commission, personal communi-
cation, Mar. 23, 1988.

*Bureau of Motor Carrier Safety, 1976-1978 Analysis of Moror Car-
rier Accidents Involvin,Vehicle Defects of Mechanical Failure (Wash-
ington, DC: U.S. Department of Transportation, November 1979).

“Oregon Public Utili&/_ Commissioner, op. cit., footnote 19.
“National Transportation Safety Board, op.cit, footnote I, p. 3.
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Poor brake adjustment and maintenance coupled
with sudden braking or other avoidance maneuvers
can increase the possibility of jackknifing,"a sig-
nificant problem as shown in figure 4-8. Jackknif-
ing potential is exacerbated by wet road condi-
tions® and is especially prevalent among lightly
loaded or empty vehicles.* A comparison of acci-
dent-involved articulated vehicles from the NASS
(1981-85) and FARS (1983) databases does not, how-
ever, show jackknifing to be overrepresented in fa-
tal accidents.

“Jackknifing:s also discussed inch. 5.

*H.S. Stein and 1.J. Jones, Crash involvement of Large Trucks by
Configuration: A Case Control Study (Washington, DC: Insurance
Ingtitute for Highway Safety, January 1987).

YC. Winkler €t al., Parametric Analysis of Heavy Duty Truck Dv-
namuc Stability, Report No. DOT-HS%06-411 (Washington, DC: U.S.
Department of Transportation, National Highway Traffic Safety
Administration, March 1983).

Figure 4-8.—Jackknifes Related to Attempted
Accident Avoidance Maneuvers
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SOURCE: Office of Technology Assessment, 1988; based on National Accident
Sampling System data, 1981-85

Tires

Data from Oregon indicate that in 1984, 9.9 per-
cent of truck at-fault collisions were attributed to
mechanical causes, although for single-vehicle truck
crashes 21 percent were attributed to mechanical
causes and 24 percent of these to tires. Other data
indicate tires to be the second leading cause of
crashes in which mechanical defects were primar,
contributing factors. *

Tires have not been examined as extensively as
other factors as a cause of accidents. Tire specialists
indicate that a single tire blowout—even on the
steering axle—should not result in total loss of con-
trol by the driver, unless other circumstances or
equipment problems exist. Looseness in the steer-
ing system, striking a curb, or panic braking may,
in combination with a blowout, cause the driver to
lose control. Because specifying an accident cause
is complicated, and the tire blowout is easily remem-
bered and identified,® it is difficult to determine
whether a blowout preceded a crash or occurred as
aresult of it.

Rollovers and Vehicle Handl ing
and Stability

Rollovers often occur on curved roads, : and vehi-
cle factors include handling characteristics and sta-

‘~ Insurance Ingtitute for Highway Safety, Big Trucks (Washington,
DC: 1985).

‘Christopher G. Shapeley, “A Comparison of Car and Truck
Safety » presented at the American Society of Civil Engineers Sympo-
sium on Accommaodation of Trucks on the Highway: Safety in De-
sign, Nashville, TN, May 11, 1988.

gt

Photo credit: Michael Hines, OTA staff

Vehicle handling skills are challenged when drivers
transport especially wide loads.
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bility as well as load shifting, deficient brakes, and
deficient tires. (For information on roadway con-
tributory factors see chapter 5.) Driver-related fac-
tors include inattention, falling asleep, loss-of-con-
trol/skidding, speeding, and avoidance maneuvers.
Operational factors, such as unbalanced cargo loads
and trailer loads with high centers of gravity, also
affect vehicle stability.

Poor handling and vehicle instability often lead
to vehicle rollovers, which, in turn, strongly corre-
late with accident severity. Rollovers are more likely
to be associated with accidents involving a driver
fatality relative to all heavy truck accidents (see fig-
ure 4-9). OTA’s NASS (1981-85) and FARS (1983)
analyses also show that rollovers occur in 7.6 per-
cent of all heavy truck accidents, but are a charac-

Figure 4-9.—Tractors Involved in Fatal Accidents,
by Type of Collision
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SOURCE: Office of Technology Assessment 19SS; based on Motor Vehicle
Manufacturers Association data, 1987.

teristic of 16.5 percent of truck accidents involving
a fatality. Other studies substantiate the relation-
ship between rollover and fatal accidents®and
show that the risk of injury is higher in rollover ac-
cidents involving a single vehicle relative to multiple-
vehicle accidents.”

Rollovers are a particularly acute problem for
double-trailer combinations. Although the sample
of doubles accidents in the NASS database is quite
small, the incidence of rollovers in doubles accidents
is very high. Studies show that doubles are three
to four times more likely to overturn than singles
in noncollision accidents®and that rollover
occurred in close to 70 percent of twin-trailer acci-
dents. The most common occurrence was rollover
of the rear trailer.”

Override/Underride

When accidents occur between large trucks and
cars, the mismatch between truck and car bumper
heights causes trucks to override smaller vehicles or
smaller vehicles to underride trucks. Override/
underride accidents occur more frequently at night,
when darkness reduces visibility for all drivers. Fig-
ure 4-10 shows that the override/underride prob-

*National Highway Traffic Safety Administration,Truck Occupant
Projection, prepared in response to the Motor Carrier Safety Act of
1984 (Washington, DC: December 1986).

Stein and Jones, op. cit., footnote 32, p. 13.

“*QOliver Carsten, “U.S. Accident Experience of Single and Double
Trailer Combinations,” Symposium on the Role of Heavy Freight Ve-
hicles in Traffic Accidents, Op. Cit., footnote?7, vol. 1, p. 2-80, table 5.

“National Transportation Safety Board, op. cit., footnote 12, p. 1.

Photo credit: Land Line

Flatbed trailers are particularly difficult to see, creating
the potential for severe underride accidents.
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Figure 4-10.—Accidents and Override/Underride in
Reduced Lighting Conditions, by Truck Type
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SOURCE: Office of Technology Assessment, 1988; based on National Accident
Sampling System data, 1981-85.

lem is greater for dump trucks, closed-top vans, or
flatbed or platform trailers; platform trailers present
the most problems.”

A comparison between fatal and nonfatal car-into-
truck accidents shows that fatalities occur more fre-
quently in underride accidents, including many from
contact with the side of the truck. Trucks and
trailers with devices to prevent underride were more
likely to be involved in nonfatal accidents,” high-
lighting the value of such protection.

Truck Configuration and Utilization

Accident rates and types vary for straight and
combination trucks, for single- and double-trailer

*Motor Vehicle Manufacturer’ s Associationproceedings of the Na-
tional Truck Safery Symposium (Washington, DC: June1987), pp. 85-
86; Motor Vehicle Manufacturers Association, Motor Truck Research
(Washington, DC: November 1985

awm,, vehice Manufacturers A

op. cit., footnote 40, pp. 7, 9.

Ciati on, Motor Truck Research»

operations, and for loaded and empty trucks. The
operating characteristics and contributin factors—
the number of powered axles, cab configuration,
type of trailer, type of cargo, trip length, time of day,
road type, and driver age and experience-differ for
every accident. Each factor needs to be considered
independently and interactively in any comprehen-
sive analysis.” In fact, for single-trailer operation
alone, involvement rates differed significantly by
trailer type and location, as shown in table 4-3.

Table 4-4 shows fatal accident involvement per-
centages (truck driver and other vehicle driver) by
truck body type for combination trucks. These data
underscore the overinvolvement of tank trucks and
the relative severity of dump truck collisions for the
other vehicle driver.

The relative safety of single- and double-trailer
combination trucks is highly controversial, and sev-
eral studies have examined their relative risks. Each
study differs in methodology and sources of data,
making a comprehensive and coherent assessment
difficult. For example, studies of truck accidents on
turnpikes permit consistent accident and exposure
information because the intercity operations of dou-
bles are adequately represented. However, the re-
striction to turnpike operation eliminates consid-
eration of the entire trip from origin to destination.
National studies do not allow control for geographic
location and roadway type. Thus, study results have
varied due primarily to: 1) differences in exposure
survey methods and uncertainties in the resulting
estimates of exposure, 2) unreliable and missing ac-

#T. Chirachavala and J. O'Day, A Comparison of Accident Char-
acteristics and Rates for Combination Vehicles With One or Two
Trailers, Report No. UM-HSRI-81-41 (Ann Arbor, MI: University of
Michigan, August 1981).

Table 4-3.—Single-Trailer Involvement Rate
(per 100 million vehicle-miles)

Trailer type Local Intercity
Van ... ... 168.0 75.9
Flatbed. . . ........... .. ... ... 69.9 106.8
Tank...... ... ... i 142.2 78.1
Auto. ... ... 241.6 73.6
Dump ......... . 46.1 33.1

SOURCE: T.Chirachavala and J. O'Day, A Comparison of Accident Characteris-
tics and Rates for Combination Vehicles With One or Two Trailers,
Report No. UM-HSRI-81-41 (Ann Arbor: University of Michigan, August
1981),



Table 4-4.—Distribution of Combination-Unit Truck Mileage and
Fatal Accident Involvements by Body Type, in Texas

Percent of
combination-unit

Percent of “other vehicle”
driver fatalities occurring

Percent of truck driver in collisions with

Body type miles traveled fatalities combination-unit trucks
Van .. ......... .. ..... 45.5 28.1 24.5
Platform. . . ... ........ 22.2 25.2 27.8
Tank “. .. ... ... ... 15.0 33.0 20.8
DUMP . . oo ee e e 7.3 3.0 111
Poleflog .. ............ 1.2 0.7 1.9
Livestock . ............ 13 6.7 8.0
Al others. . . .......... 7.2 3.3 5.9

Total ............... 100.0° 100.0 100.0

A)ncludes dry bulk, liquid, and gas.
bSum does not equal 100 percent due to rounding.

SOURCES: Truck Inventory and Use Survey/Texas 1982 and Texas State Accident Data (1981-1983); National Highway Traffic

Safety Administration

cident data, 3) differences in the definition of an ac-
cident and/or large truck, 4) differences in vehicle
classification survey methods, 5) differences in driv-
ing environment, and 6) inherent stochastic varia-
tion associated with small samples.” Despite these
variations, a summary of study results to date
follows.

Using accident and exposure data during 1966-
70 on the Indiana Toll Road, one study concluded
that doubles had a significantly lower involvement
rate than did singles.* However, doubles had
more injuries or fatalities per accident than singles.
No effort was made to separate these data by rural
or urban location.

In 1977, an FHWA study analyzed the accident
experience of seven large motor carriers for a 7-year
period and found no significant differences between
accident and severity rates of singles and doubles.”
The carriers surveyed were among the largest com-
mon and private carriers in the country; no attempt
was made to control for different operating envi-
ronments.

A followup study conducted by FHWA in 1978,
using data from California, found that the only sig-

“G.A. Sparks and J. Bielka, “Large Truck Accident Experiencein
Western Canada: A Case Study of Two Large Fleets,” Symposiumon
the Role of Heavy Freight Vehicles in Traffic Accidents, op. Cit., foot-
note 7.

“R.E. Scott and ]. O’ Day, Statistical Analvsis of Truck Accident
Involvement, Final Report (Ann Arbor, MI: Highway Safety Research
Institute, December 1971), .

#Eederal Highway Administration, Safety Comparison of Doubles
Versus Tractor Semi-Trailer Operation (Washington, DC: U.S. De-
partment of Transportation, 1977).

nificant difference in doubles and singles involve-
ment rates on a vehicle-mile basis, was a higher fa-
tality rate for doubles.” However, when a
cargo-based exposure measure (ton-miles) is used,
the higher tonnage capabilit,of doubles results in
a higher accident rate and injury rate for singles.
Although there were problems with the accuracy
of the exposure estimates in this study, the findings
illustrate some of the differences in the way this topic
is viewed.

The Insurance Institute for Highway Safety used
a case-control study design to account for differences
in operating characteristics between singles and dou-
bles.” The study concluded that doubles are two
to three times more likely to be involved in acci-
dents than other large trucks on the same type of
roadway. This approach preselected locations where
accidents have already occurred, perhaps for rea-
sons unrelated to vehicle configuration. The study’s
findings have generated substantial controversy.

Other controlled studies have been conducted for
a less-than-truckload carrier by Northwestern
University. % Using over 160 traffic links connect-
ing terminal pairs served by both singles and dou-
bles in 1983 and 1984, the studies found no statisti-
cally conclusive evidence of differences between the

+H McGee ¢t al., Comparison of California Accident Rates for Sin-
gle and Double Tractor-Trailer Combination Trucks, Report No.
FHWA-RD-78-94 (Washington, DC: U.S. Department of Transpor-
tation, Federal Highway Administration, March 1978).

*Stein and Jones, op. Cit., footnote 32.

*ovanis, op. cit., footnote 5.
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accident rates of singles and doubles. A similar study
conducted for OTA corroborated these findings;
moreover, after an initial driver learning period, the
doubles safety record improved sufficiently to ex-
ceed that of the singles.”

An extensive Transportation Research Board
study of the relative safety of single- versus double-
trailer trucks concluded that doubles have slightly
more accident involvements per mile traveled than
singles operated under identical conditions at high-
way speeds.” This and other studies indicate that
considerable differences exist in single- and double-
trailer accident involvement rates by road type, em-
phasizing the importance of the operating environ-
ment as well as the configuration of the truck.”

Accident rates for articulated trucks exceed those
for straight trucks by factors of three to four, de-
pending on location and road conditions.” The
consequences of articulated truck accidents are more
serious as well. While single-unit trucks have non-
fatal accident rates comparable to nonfatal accident
rates for combination trucks (see table 4-5), their
rate of involvement in fatal accidents is consider-
ably lower.”

Whether the tractor is operating as a bobtail (not
pulling a trailer) or attached to a semitrailer also af-
fects accident rates. Bobtails are 14 times more likely

“'P.P. Jovanis and |. Zabaneh, ‘‘Anaiysis of Carrier-Based Safety
Data,” OTA contractor report, February 1988.

“’Transportation Research Board, Twin Trailer Trucks, TRB Spe-
cial Report 211 (Washington, DC: National Research Council, 1986)

Y'Carsten, 0p. Cit., footnote 38.

'Stein and Jones, op. cit., footnote 32, p. 9.

'National Highway TrafficSafery Administration, op. cit., footnote
36.

Table 4-5.—Vehicle Involvement Rates in Fatal
and Nonfatal Accidents in 1984

Combination- Single-unit

unit trucks trucks
Vehicles in fatal accidents . . . 4,232 956
Vehicle involvements in fatal
accidents (per 100 million
vehicle-miles) . . ........... 5.5 18

vehicle involvements in
nonfatal accidents (per 100
million vehicle-miles) . . .. .. 279.0 299.0
SOURCES” National Highway Traffic Safety Administration, Fatal Accident
Reporting System, National Accident Sampling Systems, Federal
Highway Administration, Highway Statistics, Truck Inventory and Use
Survey

to be involved in a fatal accident, and their injury
involvement rate is 19 times greater than for the
tractor-semitrailer configuration.’ In addition,
empty tractor-semitrailer trucks are more likely to
be involved in crashes than fully loaded trucks.”
This is probably due to the difficulty in maintain-
ing control when braking empty or partially loaded
tractor-trailers. (See chapter 5, figure 5-3.)

Truck Occupant Protection

Less than 1 percent of all medium and heavy truck
occupants involved in accidents are killed, and only
10 percent are injured.” Nevertheless, truck driv-
ing is considered a relatively dangerous occupation.
Table 4-6 shows fatality rates for selected occupa-
tions, indicating that truck driving and mining are
the most dangerous industrial occupations.

A truck driver wearing a seat belt is much less
likely to be injured or suffer severe injury in an ac-
cident, primarily because he is less likely to be
thrown out of the cab by the impact. The majority
of truck drivers (76 percent) involved in accidents
were not wearing seat belts, as shown in figure 4-
11.7 FARS (1984) data indicate that total or par-
tial ejection was involved in 38 percent of
combination-unit truck occupant fatalities. Truck
occupants were also ejected after an accident more
frequently than were passenger car occupants (25
percent). *

Entrapment, cab crush, and contact with interior
surfaces have serious consequences for truck oc-
cupants who remain in the cab during an accident.
A study of truck occupants in rural accidents iden-
tified ejection and steering-assembly contact as the
leading sources of injury, followed by contact with

¥K. Campbell @and O. Carsten, fieet Accident Evaluation of
FMVSS 121, Report No. DT-HS-806-261(Washington, DC: U. S. De-
partment of Transportation, National Highway TrafficSafety Admin-
1stratlon August 1981)

2Srein an footno A & ﬁ
*National ICSafetv mihistration, op. cit., footnote
36.

"This contrasts somewhat with the safety belt use rate for truck
drivers not involved in accidents. A nonobtrusive survey Of safety belt
usc among combination-unit truck drivers revealed that over 93 per-
cent were NOt using their belts. P. Allison and R. Tarkir, “Heavy Truck
Occupant Restraint Use, ” prepared fOr the National Highway Traffic
Safctv Administration, September 1982.

I\anonal Highway Traffic Safetv Administration, Op. Cit., footnote
36, p. 1.
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Table 4-6.-Occupational Fatalities in 1984

Industry group Workers (x 107 Deaths® Deaths/10 “workers
All industries . . .. ........ 104,300 11,500 11
Trade ................... 24,000 1,200 5
Manufacturing . . .. ....... 19,900 1,100 6
Service . ... 28,900 1,900 4
Government . . ........... 15,900 1,400 9
Transportation and public

utilities . .. ... ... 5,500 1,500 27
Construction . .. ......... 5,700 2,200 39
Agriculture . ... ... ... L. 3,400 1,600 46
Truck drivers . . .. ........ 1,876b 1,087C 58
Mining, quarrying . . . ... .. 1,000 600 60

3National Safety Council, Accident Facts 1985.

by_s. Department of Labor, Employment and Earnings, January 1985.

CFederal Accident Reporting System,1984.
SOURCE: National Highway Traffic Safety Administration

the windshield and the door area.” A study of in-
jury patterns of fatally injured truck drivers con-

*H. Robinson et a., Trucks in Rural Injury Accidents, NHTSA Re-
port No. HS-800-232 (Washington, DC: U.S. Department of Trans-
portation, July 1969,

Figure 4=11 .—Truck Driver Seat Belt Use,
by Injury Severity
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SOURCE: Office of Technology Assessment, 1988; based on National Accident
Sampling System data, 1981-85.

eluded that severe abdominal injuries in combina-
tion with head and/or chest injuries were more likely
among combination-unit truck drivers than among
drivers of other truck types.” The nature of these
injuries suggests the steering wheel is particularly
dangerous. The steering wheel was also identified
as the most prominent source of injury in an anal-
ysis of 124 accidents involving Volvo trucks in
Sweden. "

Some information is available on the relative
safety of cab-over-engine units (COE) and conven-
tional cabs. For example, the risk of injury to a COE
driver is 15 percent higher, and the risk of injury
to the nontruck driver slightl lower, when a COE
is involved.” FARS data show that COEs have a
greater involvement in accidents in which a fatal-
ity occurs as well as in accidents involving a truck-
driver fatality.

The initial stimulus for the COE design was Fed-
eral length restrictions that are no longer in effect.
Many drivers claim COEs have poorer ride quality
and increased vibration that cause discomfort and
fatigue.

“T.Karlson et al., “Fatally Injured Truck Drivers,” Proceedings  of
the 21st_ Conferen_ce of the Ameri‘can Associ_at_ion of Automot_ive Med_i—
cine (Arlington Heights, IL: American Association of Automotive Medi-

cine, September 1977).

1A, Anderson et al. “Injuriesin Trucks and the Effectiveness of
Seat Belts,” Proceedings of the 24th Conference of the American Asso-
ciation of Automotive Medicine (Arlington Heights, IL: American Asso-
ciation of Automotive Medicine, October 1980).

“Motor Vehicle Manufacturers Association, op. cit., footnote 41,

p. 1L
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SAFETY OF NON REGULATED CARRIERS

A substantial safety concern has been the lack of
Federal regulatory oversight of carriers operating ex-
clusivel, in commercial zones and in other feder-
ally exempt categories. Analysis of NASS (1981-85)
data indicates that nearly two out of every five ac-
cidents involve a heavy truck belonging to a car-
rier that is not Interstate Commerce Commission
(ICC)-regulated. Oregon officials report that in 1984
the highest at-fault accident rate belonged to ICC-
exempt, interstate carriers.”

Figure 4-12 shows the age distribution of heavy
trucks involved in accidents. Differences in the qual-
ity of various truck operations are also apparent

“'Oregon Public Utilicy Commissioner, op. cit., footnote 10, p. 39.

Figure 4-12.—Vehicle Age by Regulatory Status
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when examining Federal roadside inspection data.
Table 4-7 shows that ICC-exempt carriers have
somewhat higher violation rates than other carriers
and slightly more serious safety problems. System-
atic interpretation is impossible because of numer-
ous changes in recent years in coverage by ICC reg-
ulations and in the application of Federal safety
regulations to previously exempt carriers.

Roadside inspections can serve as effective acci-
dent prevention measures. A 10-year California
State study found a clear inverse relationship be-
tween the number of roadside inspections and the
number of truck at-fault accidents.” (See figure 4-
13.) Although other factors undoubtedly influenced
operations over the study period, the apparent corre-
lation between increased enforcement activities and
on-the-road safety improvement is hard to ignore.

“California Highway Patrol, Critical Item Inspection Fact Sheet
(Sacramento, CA: 1986).

Figure 4-13.—Truck Inspection and Truck Accident
Rates for California State Highways, 1976-85
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Table 4-7.—BMCS Roadside Inspection of All Carriers (in percent)

ICC-authorized Private ICC-exempt other

1983

Without violations . . .. ............ 36 25 28
With violations. . . ................ 64 75 72
Out-of-service violations. . . . ....... 28 25 32
1984

Without violations . . .. ............ 29 21 20
With violations. . . ................ 71 79 80
Out-of-service violations. . . ........ 31 29 36

KEY: BMCS = Bureau of Motor Carrier Safety.
ICC = Interstate Commerce Commission

SOURCE: Bureau of Motor Carrier Safety, BMCS Annual Roadside Inspection 1983 and 1984 (Washington, DC: September 1985).

ECONOMIC

The U.S. trucking industry represents a diverse
mix of carriers, drivers, and truck owners operat-
ing with a broad range of safety practices and levels
of management control. Some limited evidence links
the amount of motor carrier investment in safety-
related activities to the firm’s overall financial con-
dition. One examination of for-hire, general freight
carriers found that the average carrier that eventu-
ally goes bankrupt spends less on safety and main-
tenance, has older equipment, and depends more
on owner-operators.” However, the basis for this
finding was not a comparison of accident rates to
carrier profitability, but rather a comparison of ex-
penditures related to safety performance to a
weighted combination of financial ratios. Moreover,
studies of this kind are hampered by the scarcity
of industry financial data maintained by ICC, par-
ticularly for new entrants. Furthermore, ICC is elim-
inating requirements for detailed financial reports
from those carriers who must still submit records.

The question of whether driver speeding is related
to the method of compensation extended to drivers
has been hotly debated. Undeniably, drivers paid
by the job have an economic incentive to speed to
produce more revenue-generating trips within a
given time period. However, numerous other fac-
tors affect a driver’s desire to speed. Figure 4-14
shows the relationship between carrier classification
and speeding violations among truck drivers in-
volved in accidents. Although speeding is prevalent
across all segments of the carrier industry, excessive

“G. Chow, “Deregulation, Financial Condition and Safety in the
General Freight Trucking Industry,” presented at the Northwestern
University Conference on Economic Deregulation and Safety, Evan-
ston, IL, June 1987.

FACTORS

speeding is more frequently found among ICC-
exempt and for-hire carriers according to accident
data. Leased drivers have the highest incidence of
previous speeding violations and previous license
suspensions and revocations. Furthermore, the

Figure 4.14.—Percentage of Trucks That Speed,
by Carrier Classification
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NASS (1981-85) data show that leased drivers and
drivers operating for ICC-exempt carriers are dis-
proportionately involved in drunk driving accidents.
The validity of these figures is difficult to establish
because of the relatively small sample size and be-
cause NASS data do not have well-defined driver
or carrier classification categories.” Furthermore, it
The Nationa Accident Sampling System driver classifications are

is difficult to delineate the class of driver on a spe-
cific trip because the same driver could be leased
or not leased in different driver classifications and
may drive in many different types of operations dur-
ing the year.

somewhat confusing, since the classification categories do not appear

to be mutuall, exclusive (e.g., an owner-operator could be trip leased
in some instances).

ENFORCEMENT

State terminal audits conducted as part of the
MCSAP program raise important carrier manage-
ment safety issues. In Arizona, for instance, the three
most common carrier violations are: 1) failure to
maintain driver qualification files, 2) hours-of-service
violations, and 3) failure to maintain inspection, re-
pair, and maintenance records. Officials familiar
with Oregon’s audit results concluded that carriers
do not comply with the requirements because of a
lack of knowledge or understanding of the regula-
tions as applied to their operations. Moreover, even
when the regulations are understood, the cost of

noncompliance is so low that it is not an effective
deterrent. These findings point to the need for a bet-
ter education and enforcement program.

In Michigan, a direct link has been established
between driver qualifications, hours of service, and
vehicle operations and commercial vehicle accidents.
Making compliance with driver qualification pro-
cedures a direct responsibility of carriers has proven
to be an effective accident prevention tool.”

“Motor Carrier Safety Assistance Program quarterly and annual
reports.

ROADWAY ENVIRONMENT

Roadway environment factors are often listed in-
cidentally on many accident reports. Road design/
geometry, weather, lighting conditions, traffic con-
flict opportunity, and operating speeds can all cre-
ate conditions that are unforgiving of errors, mak-
ing an accident more likely.

Road Type

The functional class of the roadwa has a pro-
found impact on heavy truck involvement rates for
both fatal and nonfatal accidents®”(see table 4-8).
A similar relationship between rural/urban and In-
terstate/other roadway fatality rates appears in a cor-
roborating study, although the magnitudes differ
somewhat.”

Figure 4-15 depicts frequencies of heavy truck ac-
cidents and fatal heavy truck accidents by road clas-

“U. S. Department of Transportation, Federal Highwg Adminis-
tration, “Monitoring Operations of Larger Dimension Vehicles Report,”
unpublished manuscript, Jan. 14, 1987.

“Carsten, Op. Cit., footnote 38, table 5.

sification. Of particular significance is the propor-
tion of heavy truck, fatal accidents (relative to all
large truck accidents) that occur on U.S. and State
highways, particularly rural, non-Interstates. Some
characteristics of these roads create the potential for
severe accidents.

Table 4-8.—Single-Trailer Accident Involvement Rates
by Highway Functional Class

Involvement rates
(per 100 mvm)

Nonfatal
Functional class Fatal injury
Rural Interstate. . . ............. 1.87 25.53
Rural-other principal artery. . . . . . 3.80 31.43
Rural minor arterial . . ... ....... 6.49 41.65
Rural major collector. . . .. ...... 13.67 50.12
Urban Interstate . . . ............ 2.23 52.73
Urban-other principal artery . . . . . 9.52 103.41
Urbanlocal .. ................. 27.79 55.59

KEY: mvm = million vehicle-miles,

SOURCE: Federal Highway Administration, “Monitoring Operations of Larger
Dimension Vehicles Report, ” Jan. 14, 1987.
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Figure 4-15.— Fatal Truck Accidents
by Road Classification
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For instance, fatalities are far more likely in acci-
dents occurring on roads that are not physically
divided and thus provide greater opportunity for
head-on collisions (see figure 4-16). Roads with
higher posted speed limits are significantly more
likely to be the site of fatal truck accidents (see fig-
ure 4-17).

Slightly less than half the heavy truck accidents
(49 percent) occur at intersections, and 80 percent
of heavy truck accidents occur on roadway align-
ments classified as “straight” according to NASS
(1981-85) data. Of all heavy truck fatality accidents,
only 34 percent occur at intersections and 81 per-
cent occur on straight aligned roads. Finally, 71 per-
cent of nonfatal heavy truck accidents occur on level
ground, 28 percent occur at grade, and only 1 per-
cent at crests or in sags. Fatal heavy truck accidents
have a similar pattern, except for a slightly higher
proportion of fatal accidents at hill crests.

Figure 4-16.—Fatai Truck Accidents
by Median Controi
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Lighting Conditions

The impact of lighting conditions on heavy truck
accident rates is still imperfectly understood. Sev-
eral studies find that the risk to truck safety is 1.5
to 2.0 times greater at night than in the daytime.”
Table 4-9 indicates this is apparently true for rear-
end accidents. Other studies report a higher truck
accident rate in darkness during the summer, but
a comparable accident rate for daylight and dark-
ness during the winter season, or find no significant
impact of lighting conditions.” However, there is

™Motor Vehicle Manufacturers Association,Proceedings of the Na-
tional Truck Safety Symposium, Op. Cit., footnote 40.

IL. strandberg, “On the Braking Safety of Articulated Heavy
Freight Vehicles,” Symposium on the Role of Heavy Freight Vehicles
in Traffic Accidents, op. cit., footnote 7, vol. 2, p. 3-28; P.P. Jovanis
and J. Delleur, “ Exposure-Based Analysis of Motor Vehicle Accidents,”
Transportation Research Record, No. 910 (Washington, DC: Trans-
portation Research Board, 1983), pp. 1-7; and Stein and Jones, op. cit.,
footnote 32, p. 12.



103

Figure 4-17.— Fatal Truck Accidents
by Posted Speed Limits
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data, 1983.

Table 4-9.—The Effect of Lighting Conditions
on Rear. End Collisions

Lighting condition

Accident twe Daylight Not daylight
Rearend................ 27.30/0 72.70/0
Other................... 49.1% 50.9 /0

SOURCE: Motor Vehicle Manufacturer’'s Association, Proceedings of the National
Truck Safety Symposium (Washington, DC: June 1987), pp. 85-89.

a correlation between lighting conditions and fatal-
ities; 50 percent of fatal accidents involving heavy
trucks occur at night, in contrast to 27 percent of
all heavy truck accidents (see figure 4-18). An offi-
cial for the largest bus company indicated that night-
time accidents involving a bus running into a flat-
bed trailer truck were a major concern.”

“Robert Forman, vice president for safety, Greyhound Bus Co., per-
sonal communication, February 1988.

Figure 4-18.—Combination Truck Accidents,
by Time of Day
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Weather Conditions

Most heavy truck accidents (80 percent) occur in
clear weather conditions (see figure 4-19). However,
one study concluded that snowy weather is an im-
portant predictor of high accident rates for trucks,
whereas rainy days have lower truck accident rates
than do clear days.” Conspicuous by their absence
as accident factors are splash, spray, or wind from
passing trucks, likel,due to difficult,in measuring
this problem from accident reports. Moreover, re-
search literature does not contain detailed discus-
sion on this subject, although individual carriers,
the American Trucking Associations, and others
have recognized it as a significant problem. Addi-
tional study is needed to determine whether other
characteristics, such as wet road conditions described
in accident reports, are acting as a surrogate for
splash and spray problems.

"Jovanis and Delleur, op. cit., footnote 71.
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Figure 4-19.—Fatal Truck Accidents by
Weather Condition
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Sharing the Road

In a majorit, (77 percent) of multiple-vehicle ac-
cidents involving trucks, the truck is the striking
unit.” A subset of the accidents where the truck is
the striking unit may be attributable to passenger
car maneuvers into a truck’s path. Annual studies
carried out over the past 10 years by the California
Highway Patrol of heavy truck collisions place trucks
at fault 43 to 53 percent of the time.”

“OTA calculations from the National Accident Sampling System
(1981-85) data.

“National Highway Traffic Safety Administration, op. cit., footnote
36, p. 157.

CONCLUSIONS AND

Drivers, vehicles, road design characteristics, and
ambient environmental conditions form a system
in which motor carriers operate. Accident analysis
highlights the interrelated nature of highway trans-

Photo credit: Tse-Sung Wu, OTA staff

The need for cars and trucks to share the road can create
roadway hazards.

An American Automobile Association-sponsored
study of multiple-vehicle accidents involving heavy
trucks in Michigan notes that the nontruck driver
was considered at fault in 69 percent of fatal acci-
dents and 49 percent of serious injury accidents re-
quiring hospitalization.” These results suggest that,
in addition to developing policies directed at im-
proving the skills of truck drivers, educating the driv-
ing public about truck operations and safety require-
ments is a priority.

" American Automobile Association, cars and Trucks: Sharing the
Road Safely (Washington, DC: December 1986).

POLICY OPTIONS

portation. The accident studies referenced in this
chapter underscore the complexity of this operat-
ing system and illustrate the difficulty of isolating
single causal factors. Moreover, the precise role that
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each accident causal factor plays in heavy vehicle
accidents is difficult to determine from current ac-
cident reports. OTA finds that better understand”
ing by State enforcement officers of accident cau-
sation and accident investigation methods is
needed. Congress may wish to request the Depart-
ment of Transportation to add accident investi-
gation to the training provided under MCSAP.

OTA analysis of Federal and State data shows
that the three most common factors associated
with heavy vehicle accidents are speed too fast for
conditions, the training of the driver, and age and
condition of the vehicle. The appropriate speed for
conditions is a function of a variety of factors—
highway and vehicle design, and environmental and
human factors-that must be evaluated by the
driver. Any one of them can create unsafe driving
conditions. When heavy vehicles operate at speeds
higher than appropriate for the road design, the ve-
hicles are closer to their limits of braking and rol-
lover performance capabilities. The time available
to the driver to carry out emergency maneuvers is
greatly reduced. Other factors, such as insufficient
training, fatigue, road design inadequate for trucks,
vehicle overloads, and poor visibility can all inter-
act to limit safe speed, In view of the major role speed
plays in fatal truck accidents and the many charac-
teristics of heavy vehicles that make them more dif-
ficult and time consuming to stop safely, Congress
may wish to reexamine the decision to permit
truck speeds of 65 mph at the discretion of States
and to explore other methods of controlling ex-
cessive speeds for heavy vehicles.

The heavy vehicle driver operates a complex piece
of heavy equipment on roads designed for and oc-
cupied by smaller, more responsive vehicles. The
driver is frequentl the key factor in determining
whether or not an accident occurs. However, truck
drivers are often ill-prepared or inadequatel, trained
for their jobs. Accident results indicate that better
driver training could help reduce both the number
and severity of accidents.

Congress may wish to consider requiring 1) that
national guidelines for truck driver training be de-
veloped and validated; 2) that States must require
evidence of training in a school or carrier program
meeting the guidelines for the commercial vehi-
cle driver’s license; and 3) that the special han-

dling characteristics of different vehicle configu-
rations be a part of the guidelines. A ke,
component of such a program is broad representa-
tion on the group developing the guidelines, includ-
ing Federal and State regulatory and enforcement
officers, scientists and researchers who study human
fatigue factors, and representatives of trainin,
schools, carrier management, labor, and vehicle
manufacturers.

A large number of heavy truck drivers involved
in accidents have poor driving records, including
speeding offenses and other unsafe maneuvers that
are major causes of accidents. Young, inexperienced
drivers are particularly at risk of an accident. There
is a strong correlation between truck drivers under
the influence of alcohol and increased accident likeli-
hood and severity, Inspection and accident records
show that carriers exempt from Federal safet, reg-
ulations have more violations both for the condi-
tion of the vehicle and the qualifications of the
driver.

Fatigue can play a major role in accidents, par-
ticularly early in a shift and after extended shift
length. Older drivers are more affected by fatigue
than younger drivers. Drivers of large trucks have
shown significant increases in driving errors and de-
creases in driver alertness due to fatigue well within
the current hours-of-service limit. Policy options ad-
dressing these driver-related factors may be found
in chapter 6.

Vehicle design and operating characteristics have
a significant impact on safety. Brake systems are
most in need of attention, with brake maintenance
a principal concern. Tire condition and perform-
ance are also key factors in safely handling a heav,
truck. Override/underride accidents occur more
often under conditions of reduced visibility, and
trucks with underride protection are involved in
fewer fatal accidents. Bobtails and combination
trucks running empty pose higher accident risks, be-
cause of the complicated relationshi between brake
systems and truck loads. Poor handling and vehi-
cle stability increase the likelihood of rollover, par-
ticularl for doubles operations. Policy options to
address these issues directl are presented in chap-
ter 5.

Studies of the relative safety of single and double
combinations are not conclusive about differences
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in operatin,safety. OTA finds that different safety
problems are inherent in each design, and that
driver training and experience with doubles and
any other heavy vehicle with special handling
characteristics can improve their safe operation.

Truck occupants typically do not protect them-
selves by wearing seat belts. As a result, ejection and
contact with the cab interior often occur, leading
to serious injur, or fatality. Congress may wish to
consider a requirement for heavy trucks to have
substantial safety restraints and for drivers to use
them.

Furthermore, OTA concludes that stepped-up
research is needed to improve cab design and
safety. A public/private cooperative approach
could provide a cost-effective way to integrate pub-

lic health expertise and manufacturing product de-
velopment.

Although roadway environment is recognized as
a key part of the safety equation, U.S. and State
highways are significantly overinvolved in fatal
heavy truck accidents. Clear median markings and
sturdy barriers are key factors in safety, and Con-
gress may wish to encourage DOT action on de-
veloping standards for such median devices on
State and rural highways heavily used by trucks.

Finally, the need for cars and trucks to share the
roads safely makes education a top priority for DOT
and State governments alike. The driving public
must be made more fully aware of the handling char-
acteristics of heavy trucks and the potentially life-
threatening consequences of a multiple-vehicle
crash.



Chapter 5

Technologies To Improve
Motor Carrier:

afety

Most States have poorly designed highway segme (QM
this one Is known as Dead Man's



CONTENTS

The Motor Carrier Operating Environment . . .................. .« ¢,

Highway Design .
Road Geometry .

Requirements of Longer Vehlcles e e e e e ——

Vehicle Technologies .
Truck Brake Systems .

Truck Steering and Handllng e ——

Truck Tires . .
Trucks and Other Trafflc

Override and Underside. . . .............................. "@ oo
Splash and Spray Protection . . .............. .. . i .

Truck Visibility . . ... .. . 128
Motor Carrier Driver Safety . ... ... 129
Truck Cab Structure. . .. ... ... .. ... . e 129
Post-Crash Fires . ..130
Cab Enwronment : e 130
OnBoardRecordlngDewces 0]
Conclusionsand Policy Options . . ............ o e e 131
Boxes
Box Page
5-A. Brake Retarders . . . . ... .. .. ... e 119
5-B. Rulemaking History . . . ... ... . . . 122
Figures
Figure Page
5-1. Typical Low-Speed Inward Off-Tracking Problem at an Intersection . 112
5-2. Longer Combination Vehicles .. .......... ... ... . . e 113
5-3. Types of Brakes for Medium and Heavy Trucks. . ... 116
5-4. Cam Brake Assembly . .. ... 117
5-5. Stable Stopping Distances of Heavy Air Braked Vehicles From 60 mph on
Dry Road . ... 117
5-6. Braking Power Necessary To Maintain 55 mph v. Percent Grade.... . ....... 119
5-7. Tractor-Trailer Brake System Schematic Diagram . . . . ....120
5-8. Stopping Distance of Fully Loaded Truck at Two Brake Adjustment Levels ..122
5-9. Hitching Mechanisms for Twin-Trailer Trucks . ........cccoooviiiiinnninn, 125
5-10. Typical Car/Truck Front Bumper Height Differential . . ... ... ..........126
5-1l. Organizations Involved in Brake Matters . . . . . ... ... e 133



Chapter 5

Technologies To Improve

Motor Carrier Safety

Accident analyses and equipment research dem-
onstrate that appropriate road design and vehicle
technologies can help prevent highway accidents
and reduce fatalities and injuries. Moreover, recent
research shows that some aspects of highway design
make driving today’s heavy vehicles safely very dif-
ficult. Although new technologies cannot eliminate
the effects of poor road conditions or unsafe driv-
ing, they can reduce the likelihood that a roadway
mishap will result in a catastrophe.

This chapter examines the relationship between
the vehicle, the driver, and the roadway environ-

ment, and describes the impact of highway design
characteristics, vehicle equipment, and safet, tech-
nologies on vehicle performance. As motor carriers
of passengers, intercity buses operate under man,
of the same rules and regulations as the trucking
industry. Certain aspects of truck safety are directly
applicable to bus safety. Critical items such as
brakes, tires, and lights are important for the safety
of bus passengers and the motoring public and must
be monitored by bus operators. Thus, although bus
safety issues are not addressed separately in this
chapter, man,technology issues are applicable to
that industry as well.

THE MOTOR CARRIER OPERATING ENVIRONMENT

Today’s highway environment is substantially
different than that of 10 years ago. The increase in
automobile ownership, dispersed patterns of work
and residence, and the speed and convenience of
truck transportation have increased the use of the
Nation’s roads, Traffic on many highways in and
around major metropolitan areas is already at or
above design capacity, and road congestion is a fact
of daily life for millions of Americans. The volume
of automobile traffic, combined with large numbers
of heavy trucks, has made accidents more likely sim-
ply by increasing the opportunities for accidents and
exposing drivers to stressful driving conditions.

The impact of heavy traffic volume on safety is
compounded by the fact that in recent years, pas-
senger cars have become smaller and lighter while
commercial trucks and some buses have become
longer, heavier, and wider.! Combination trucks
with 48-foot single trailers or twin 28-foot trailers
are permitted on Interstate highways in all States
under the Surface Transportation Assistance Act
of 1982 (STAA). Segments of the motor carrier in-
dustry have mounted intense efforts to expand the
network of roads and access points available to these

'Patricia F. Waller, “Heavy Truck Safetvin @ Changing Highway
Transportation Environment ” presented @t the annual meeting of the
American Society Of Mechanical Engineers, Phoenix, AZ, Nov. 16-
17, 1982, pp. 42-43.

vehicles. However, large portions of the Nation’s
highway system, particularly State roads, were de-
signed primarily for automobiles, not for vehicles
with the size and operating characteristics of heav,
trucks. Moreover, the geometric design policy by
which virtually all highway design is guided in the
United States provides for only a slim margin of
safety for large trucks.’

The STAA also created the National Truck Net-
work, which includes the Interstate system and des-
ignated Federal-Aid Primary routes. The States must
allow the heavy vehicles reasonable access between
the National Truck Network and terminals and fa-
cilities for food, fuel, repairs, and rest. The Amer-
ican Association of State Highway and Transpor-
tation Officials (AASHTO), which establishes
design guidelines for highways, “. . . has not adopted
a design vehicle that reflects the STAA semitrailer
combination.”® Thus, only portions of the Inter-
state system and the National Truck Network were
designed and constructed to accommodate the larger
STAA vehicles.

‘Robert Ervin et d., Impact of Specific Geometric Features on Truck
Operations and Safety at Interchanges (Washington, DC: Federal High-
way Administration, August 1985),p. 1.

‘Federal Highway Administration, Guide for Monitoring and En-
hancing Safety onthe National Truck Network (Washington, DC: ULS.
Department of Transportation, October 1986). 100
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HIGHWAY DESIGN

Highway designs are”. . . developed after consid-
ering such factors as traffic volumes, vehicle mix,
accident history, turning maneuvers and frequency,
economics, and speed.™ In principle, the design of
a highway facility is determined by “. . . the largest
design vehicle likely to use that facility with con-
siderable frequency or a design vehicle with special
characteristics that must be taken into account.”,

Highway features affect at least four major safety
factors including:

+ the ability of a driver to maintain vehicle con-
trol and identify hazards;

+ the number and type of opportunities for con-
flicts between vehicles;

+ the consequences of an out-of-control vehicle
leaving the travel lane; and

+ the behavior and attentiveness of the driver,
particularly the choice of travel speed.

However, the contributions of even the best high-
way design to safe vehicle operation can be coun-
terbalanced by variables such as weather, lighting,
and traffic."This section examines the interaction
between road design geometry and heavy trucks,
highlighting potential low-cost countermeasures to
dangerous roadway situations.

Road Geometry

AASHTO design standards guide the construc-
tion and reconstruction of highways across the
country. In most cases, these guidelines were for-
mulated for the passenger car, the dominant vehi-
cle on the road.’Stopping sight distances on hill-
crests, for example, were based on the locked-wheel
performance of passenger car tires, and the passing
sight distance standards for passing lanes were based

‘lbid., p. 16.

SAmerican Association of State Highway and Transportation Offi-
cias, A Policy on Geometric Design of Highways and Streets (Wash-
ington, DC: 1984), pp. 19-20.

Transportation Research Board, Designing Safer Roads: Practices
for Resurfacing, Restoration, and Rehabilitation, Special Report (Wash-
ington, DC: National Research Council,1987), p. 77.

‘Robert Ervin et. al., “Truck Control Problems Posed by the Design
of nghway Ramps," Vehicle High way Infrastructure: Safety Compati-
bility, P-194 (Warrendale, PA: Society of Automotive Engineers, Inc.,
February 1987), r. 29.

on car acceleration capabilities." AASHTO stand-
ards for the Interstate highway system can accom-
modate STAA trucks. However, States are free to
choose the design vehicle for highways within their
borders, and in fact, used standards for smaller ve-
hicles for many of the segments of the Nation’s road
network that are heavily used by trucks.’Thus,
despite design efforts aimed at minimizing safety haz-
ards, certain features of the highway system are con-
tributing causes for accidents involving heavy ve-
hicles.

Highway standards are evolutionary, and change
occurs very slowly. Moreover, the relationship be-
tween safety and highway design features is still
poorly understood, because statistical correlations
have not been determined.”Even after new stand-
ards are developed, existing roads may not ade-
quately accommodate heav,trucks. Recently re-
leased AASHTO highway design standards do not
provide fully for the largest trucks authorized by the
STAA, for example, since 102-inch semitrailers re-
quire wider lane widths than the new standards pro-
vide on curves. *| In addition, automobiles need
longer passing sight distances and more time to over-
take longer tractor-trailer combinations. To make
matters even more confusing, the current design
manual offers 14 different design vehicles from which
States ma,choose.”

Seven areas of AASHTO’s “Policy on Geomet-
ric Design of Highways and Streets” pose concerns
for truck operations, including:®

. sight distance and no-passing zones,

. grades and climbing lanes,
« intersection design and operation!

#p.S. F..h,, “Sight Distance Problems Related to Large Trucks,”

Symposium on Geometric Design for Large Trucks, Transportation
Research Record 1052 (Washington, DC: Transportation Research
Board, National Research Council, 1986), pp. 29-30.

Transportation Research Board, Twin Trailer Trucks: Effects on
Highways and Highway Safety, Special Report 211 (Washington, DC:
National Research Council, 1986), p. 179.

"*Transportation Research Board, op. cit,, footnote 6.

11 Transportation Research Board, op. cit., footnote 9, p-180.

"Larry King, Office of Engineering, Geometric and Roadside De-
sign Branch, Federal Highway Administration, personal communica-
tion, May 10, 1988.

”].\X/.Hall, “Introduction,” Symposium ON Geometric Design for
Large Trucks, Op. cit., footnote 8, p. 1.
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. interchgnge and ramp design,

« roadside aeqs | g N and traffic barriers,
. traffic control device usage, and

. safety.

For example, one basic AASHTO design vehicle-
tractor and an approximately 40-foot trailer—was
intended to serve as the model for designing rural,
two-lane intersections. However, this vehicle was
subsequently widely used for designing intersections
in urban areas across the country. Tractors with 48-
foot or longer trailers making turns in such inter-
sections override all available clearance space be-
tween travel lane edge and road edge.”

Intersections are potentially dangerous in other
ways as well. In a turn, the wheels on the rear axle
of a vehicle follow a track inside the path of the
wheels on the front axle—a phenomenon called off-
tracking. Tractor-trailers making turns begin to off-
track inwardly at slow speeds and trailers often en-
croach on intersecting traffic lanes, striking other
vehicles (see figure 5-1). Low-speed off-tracking can
be reduced or eliminated by mechanisms that steer
the wheels of each axle, an expensive alternative gen-
erally reserved for specialized equipment. Current
intersection designs do not satisfactorily accommo-
date the effects of low-speed off-tracking, especially

“Robert Ervin, acting director, University of Michigan Transpor-
tation Research Institute, persona] communication, Jan. 13, 1988.

Photo credit: Michael Hines, OTA staff

Large trucks can be hazardous to other vehicles at
intersections because the trailers cannot
make sharp turns.

for the 48-foot semitrailers that are now basic
equipment. ”

Highway interchange ramps, even those on many
Interstate highways, are especially hazardous loca-
tions for trucks.” AASHTO geometric design
standards for ramps are based almost exclusively on
passenger car dimensions.” While negotiating
curves at high speeds, commercial vehicles exhibit
outward off-tracking-each outside wheel of an axle
travels a path outside the path of the preceding out-
side wheel. The outside wheels on a trailer may strike
a curb or other object close to the roadway, damag-
ing the curb or object or, worse, causing rollover.

The National Highway Traffic Safety Adminis-
tration (NHTSA) reports that high-speed off-track-
ing is common, an important safety issue as the pop-
ulation of multiple-trailer combination vehicles
increases.” No studies have been conducted re-
garding combination vehicle configuration and ac-
cidents due to off-tracking.

Particular ramp design parameters make it all too
easy for a truck driver to lose control of his vehi-
cle. A truck entering a curving highway entrance
or exit ramp at high speed must slow down rapidly
on a curving roadway, placing a truck at immedi-
ate risk for a jackknife or rollover accident.” Com-
pound curves, where the degree of curvature varies
throughout the curve, present particularly difficult
challenges .20 Drivers often do not understand the
dynamic characteristics of the vehicle and the in-
teraction with the changing highway geometry.
They thus do not adequately adjust their speed for
the situation and are consequently moving too fast

5John W. Hutchinson €t al., “Highway Factors in Truck Wrecks,”
Proceedings, Symposium on Accommodation of Trucks on the High-
way: Safety in Design (Nashville, TN: American Society of Civil Engi-
neers, May 11, 1988).

'*Snehamay Khasnabis, “Operational and Safety Problems of Trucks
in No-Passing Zones on Two-Lane Rural Highway s,” Symposium on
Geometric Design for Large Trucks, op. Cit., footnote 8, p. 38; and
Federal Highway Administration, Longer Combination Vehicle Oper-
ations in Western States (Washington, DC: U.S. Department of Trans-
portation, October 1986), p. I1-7.

"Ervin €t al., op. cit., footnote 7, p. 29.

"¥National Highway Traffic Safety Administration, Heavy Truck
Safety Study, prepared in response to the Motor Carrier Safetv Act
of 1984 (Washington, DC: U.S. Department of Transportation, Janu-
ary 1987), p. 132.

“Ervin €t al., op. cit., footnote 2, p. 118.

FJustin True, Federal Highway Administration, personal commu-
nication, Oct. 21, 1987.
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Figure 5-1 .—Typical Low-Speed inward Off-Tracking Problem at an Intersection
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Off-tracking at intersections presents dangers to other drivers because of the wide path covered by the turning tractor-trailer.

SOURCE: Office of Technology Assessment modification of National Highway Traffic Safety Administration and Federal Highway Administration diagrams.

for each succeeding section of the curve. Speed advi-
sory signs compound the problem by giving speeds
appropriate for cars not trucks.

Requirements of Longer Vehicles

Drivers of longer combination vehicles (LCVs)—
Rocky Mountain Doubles, turnpike doubles, and
triples (see figure 5-2)—also confront major driving
challenges due to highway design. LCV dimensions

... greatly exceed the dimensions of vehicles that
even Interstate highways were designed to accom-

modate.”* Problems include off-trackin at inter-
sections, difficulty staying within travel lanes on
tight curves, and the increased distance that other
vehicles must travel to pass an LCV on two-lane
roads.” In metropolitan areas, LCVs’ greater over-
all trailer length and inherent handling character-
istics further complicate safe operations. Urban free-
ways also have more crowded travel lanes, reducing
distances between vehicles and increasing the need

NEederal Highway Administration, op. cit., footnote 16,p- V-8.

“Ibid., p. 11-8.
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Figure 5-2.—Longer Combination Vehicles
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for rapid steerin,movements.” Abrupt turning
movements by the driver, such as changing lanes
to reach an exit or to avoid slow traffic ahead, cre-
ate special dangers from rearward amplification and
swaying of the rear trailer.

States that permit LCVs provide for these large
vehicles in several ways to keep them off highways
that cannot accommodate them. The most common
method is to construct large truck parking or ex-
change lots at intervals on turnpikes and Interstate
highways. Carriers that use turnpike doubles or tri-
ples use these lots as assembl, and break up points
for the LCVs. Tractors haul single trailers from ori-
gins off the Interstate to the lot where the trailers
are hitched in tandem to a single tractor for the long
haul to a destination lot. There the trailers are bro-
ken apart and either hitched to another tandem for

“lbid., p. 111-7.

a further leg or attached to an individual tractor
and hauled to the final destination.

A segment of the trucking industr, is pushing for
increased productivit, through expanded use of
LCVs. However, safety problems and pavement de-
terioration at the edge of the roadway caused by
off-tracking are likel, to result if large numbers of
LCVs use inadequate road segments for increased
off-highway access.” Although research is cur-
rently underwa,to identif, major shortcomings in
road design, immediate, wholesale reconstruction
of the road network is not feasible. Since man,
longer trucks are here to stay, some form of interim
safety countermeasures are prudent public in-
vestments.

Countermeasures include selective improvements
at high-risk locations, determined by traffic volume

“Ibid., p. 111-16.
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and accident analysis and aimed at reducing acci-
dent frequency and severity. Highway safety can be
improved during reconstruction by correcting defi-
ciencies in:*

* lane and shoulder widths,
* roadsides and sideslopes,

+ bridge entrance widths,

* road horizontal alignments,

+ sight distances,

* intersections,

+ pavement edge drops,

+ pavement surface conditions,

+ posted speeds for ramps and curves, and
* sign design, height, and location.

Warning signs that communicate timely and spe-
cific safe speed information for trucks on highway
entrance or exit ramps are relatively inexpensive
countermeasures. Outer curb removal on inter-
change ramp curves can reduce trailer rollovers.
Other safety efforts, such as runaway truck escape
ramps, grade-climbing lanes, and better pavement
markings can also reduce hazards inherent in truck
operations. These vary in cost and scope and illus-
trate actions that State and local governments can
undertake.

Some State highway departments have begun to
address the special problems of large, heavy trucks
in mixed traffic. The California Department of
Transportation adapted a computer model to com-

BTransportation Research Board, op. cit., footnote 6, pp. 105-106.

pare data representing the geometry of State roads
against the operating parameters of large trucks. The
model identified portions of the State road network
where STAA trucks would have difficulty negoti-
ating the existing road geometry safely. California
chose to use special signs to designate the highways
where STAA trucks could travel.” The trucking
industry found the designated network overly re-
strictive; efforts to effect a compromise are under
way.

Other jurisdictions are considering constructing
exclusive truck-use lanes on congested highways in
urban areas. The State of Texas has undertaken a
feasibility study for such lanes focused on the 1-35
corridor between Dallas and San Antonio. The
study showed that present volumes on 90 percent
of the corridor did not warrant exclusive truck-use
lanes. The researchers used a computer program to
evaluate the study corridor and obtain information
on volume-to-capacity ratios and effective median
width. Congested segments of the corridor near ur-
ban areas contained insufficient roadway median
space for truck lanes. However, one of the six de-
sign options, elevated truck lanes, was suitable for
some segments of the corridor.”

*John Van Berkel, chief, Truck Operations Branch, California De-
partment of Transportation, personal communication, Nov. 12, 1987.

“Dan R. Middleton et a., “Moving Analysis Program to Evaluate
Geometric and Operational Feasihilities of Exclusive Truck Facilities,”
Geometric Design and Operational Effects, Transportation Research
Record 1122 (Washington, DC: Transportation Research Board, 1987),
pp. 132 and 141.

VEHICLE TECHNOLOGIES

Accident data analyses suggest that improvements
in several areas of equipment design and mainte-
nance could enhance heavy vehicle safety. The brak-
ing system is foremost among these safety technol-
ogies, and brake systems are especially problematic
for tractor-trailer combinations. Such issues as han-
dling and steering, occupant protection, visibility
and lighting, and splash and spray control also are
important for buses and combination and straight
trucks. Current technologies are discussed in the fol-
lowing sections. The truck of the future is likely to
incorporate advanced electronics, such as monitors
for vehicle operation, vehicle controls, drivetrain
controls, information displays, electrical systems,

comfort and convenience features, and driver per-
formance aids.”However, until these technologies
are proven and cost-effective, they will not be readily
adopted by the industry.

Truck Brake Systems

U.S. Department of Transportation (DOT) in-
spection data show that the most frequent violation
on trucks pulled out of service is poorly maintained
or misadjusted brakes. Moreover, OTA found wide-

*®Automotive News, “Heavy-Duty Electrucks,” Nov. 24, 1986, p.
D14.
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spread misunderstanding particularly among owner-
operators, about the proper installation and main-
tenance of brakes. Three basic air brake foundation
brake designs are currently fitted to heavy trucks
(see figure 5-3): cam brakes, wedge brakes, and disc
brakes, Over 90 percent of heavy-duty, air braked
vehicles use an S-cam drum brake, which is oper-
ated via a push rod from a diaphragm air chamber
(see figure 5-4). The wedge drum brake has built-in
automatic adjusters.

The disc brake provides improved resistance to
fade, comes equipped with automatic slack adjusters,
and operates more effectively at high temperatures
than drum brakes.” Disc brakes on trucks pres-
ently cost more ($250-$500 per axle) than drum
brakes and account for less than 3 percent of the
truck brake market.® Early problems with truck
disc brakes included premature pad wear and rotor
failure due to cracking, conditions resulting from
design problems and incompatibilities between disc
and drum systems. * Although many operators of
fleets comprised of straight trucks are long-time disc
brake users, compatibility problems need to be re-
solved before disc brakes can be widely used on
tractor-trailers. Correct driving practices are also a
key issue.

Brake System Performance

Brake performance is generally evaluated in two
dimensions—stopping distance and stability. The
ability of truck braking systems to perform accord-
ing to these criteria has been tested by NHTSA
using driver-modulated stops (driver applies brakes
to just below wheel lockup and modifies the pres-
sure until the vehicle comes to a complete stop). As
figure 5-5 shows, all trucks, regardless of configura-
tion and load, take longer to stop from a speed of
60 miles per hour (mph) than passenger cars and
buses. Loaded tractor-trailers perform relatively well,
better than empty vehicles, particularly bobtail trac-
tors, since brake systems are typically optimized for
loaded conditions. Very short wheelbase bobtail

“Chris Shapeley, “A Comparison of Car and Truck Safety,”
Proceedings, Symposium on Accommaodation of TruckSon the High-
way: Safety in Design, Op. cit., footnote | 5.

¥ Fleet Owner, “ Fleets Hold Back From the Next Brake,” July 1983.

lan Jones, “Truck Air Brakes—Current Standards and Perform-
ance, " presented at the 28th Annual Conference of the American Asso-
ciation for Automotive Medicine, Denver, CO, October 1984, p. 12.

tractors require as much as 500 feet to stop, almost
three times more than a passenger car.

Truck brakes must be sized to handle vehicle
loaded weights that can be up to three times greater
than vehicle empty weights. For large combination
vehicles, the relationship between a trailer’s brakes
and those of the tractor are critical, incompatible
systems create unbalanced braking and excessive
wear.

Tractors and trailers are manufactured separatel,
by different companies in separate industry seg-
ments. Broad ranges of performance exist for trac-
tors, trailers, and other components, and some of
the ranges may be incompatible with other parts
of the vehicle system.* Current NHTSA require-
ments for air brake systems (tractor-trailers have air
brakes on each axle) require brake actuation in 0.45
seconds for tractors and 0.30 seconds for trailers.”
However, many safety experts and industry repre-
sentatives believe that tractor-trailers should have
more evenly matched or synchronized brake actu-
ation times and antilock systems to help maintain
stability and control.

The effectiveness of truck brakes is determined by
many elements within the braking system. They in-
clude brake system capacity, brake force distribu-
tion, application timing, limiting valves, linings, and
maintenance and adjustment.

Brake System Capacity

Truck brakes rely on friction and brake lining ma-
terial to provide sufficient torque to slow and stop
a vehicle weighing as much as 80,000 pounds within
a reasonable distance. Repeated or continuous brake
use (such as on long or steep hills) generates high
temperatures that cause the brake linings to lose ef-
fectiveness either from fading or disintegration.”
Thus, on a 60 percent grade, an 80,000-pound
tractor-trailer requires 167 times more braking
power than a 3,000-pound passenger car, even

YInsurance Institute for Highway Safety,Big Trucks (Washington,

DC: 1985), p. 12.

PNational Highway Traffic Safety Administration, op. cit., footnote
18, p.57.

“49 CFR 571.121. o )

“National Highway Traffic Safety Administration, op. cit., footnote
18, p. 59.
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Figure 5.3.—Types of Brakes for Medium and Heavy Trucks
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SOURCE: Insurance Institute for Highway Safety and G. DeClaire, Vice President of Research and Engineering, Rockwell
International Corp.
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Figure 5.4.—Cam Brake Assembly
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Figure 5-5.—Stable Stopping Distances of Heavy
Air Braked Vehicles From 60 mph on Dry Road
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SOURCE: Office of Technology Assessment, 1988; based on National Highway
Traffic Safety Administration data, 1987

though the tractor-trailer weighs only 27 times
more. (See figure 5-6.)"

To achieve better fuel efficiency, truck manufac-
turers have worked to reduce vehicle rolling resis-
tance and improve aerodynamics. However, this
puts greater stress on truck braking systems. Cur-
rent truck brakes do not have sufficient heat ca-
pacity for all braking requirements, and brake
thermal loads may increase in the future. Brake
retarders could be useful in lessening thermal
loads on brakes, especially in hilly and moun-
tainous terrain. (See box 5-A.)

Brake Force Distribution

Ideally, distribution of braking energy among the
truck’s axles matches the load placed on it. How-
ever, in normal truck operations, load size and
weight distribution vary by shipment, and nothing
in current brake systems modulates brake force dis-
tribution in reaction to changes in loading. In gen-
eral, if the braking forces on the tractor and trailer
are poorly matched to the way the load being carried

*Ibid., p. 61.
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X

Photo

A driver demonstrates how to connect brakes when attaching a trailer to a cab.

is distributed, the brake components can overheat
leading to fading, disintegration, or even fire in very
extreme cases. Until new brake technologies become
standard equipment on new vehicles, achieving
brake force distribution and balance compatible with
each of the ways in which trucks can be loaded and
operated will be difficult.”

One method of redistributing brake force as load-
ing changes is a load proportioning valve. The sim-
plest load proportioning device is one that senses
whether there is a connection between a tractor and
trailer. If the tractor is operated without a trailer,
braking effort is shifted to the steering axle from the
drive axle. The proportioning valves can reduce the
stopping distance for a bobtail tractor moving at 60
mph from 500 feet to about 300 feet. Domestic man-
ufacturers offer this relatively simple and inexpen-

“Ibid., p. 91.

sive ($50) device®as standard equipment on some
models and as optional equipment. The device can-
not discriminate between a loaded and an empty
trailer and benefits onl,a bobtail tractor.

More sophisticated load proportioning devices are
widely used on heavy vehicles in Europe, in part
because European Communit, regulations for truck
brakes cannot be met without such a system. These
devices continuously monitor the load on each axle
b, measuring the deflection of the suspension
system.

Brake Application and Release Timing

Brake application and release times need to be as
quick as practical. Although long release times do
not affect stopping distance, they do make it diffi-
cult to release the vehicle’s brakes quickly in the

¥Ibid., p. 91.
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Brake horse power per 100 pounds

Figure 5-6.—Braking Power Necessary
To Maintain 55 mph v. Percent Grade
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SOURCE: Office of Technology Assessment, 1988; based on National Highway
Traffic Safety Administration data, 1987,

event that the driver overbrakes and locks the
wheels. The longer the trailer wheels remain locked,
the more likely that trailer swing or jackknife can
occur.

Current Federal Motor Vehicle Safety Standard
(FMVSS) regulations specify that tractor brakes may
take no longer than 0.45 seconds to actuate once
the pedal is pushed, but give no minimum time.
Consequently, tractor manufacturers have designed
their brake systems for the worst case—the longest
wheelbase tractor with the slowest actuation times.*
However, the actuation times may be much less than
the maximum, and the tractor brakes may actuate
so quickly that the trailer cannot respond effectively.
Trailer manufacturers have been unable to design
an air brake system that will actuate at the same
time as that of the tractor. (See figure 5-7.) Requir-
ing a minimum actuation time as well as a maxi-
mum could ensure that tractor brakes do not actu-
ate too quickly—prior to the trailer brakes—putting
the combination out of balance. One industry group

“Larry Strawhorn, American Truckin,Associations, personal com-
munication, Mar. 4,1987.

Box 5-A.—Brake Retarders

A brake retarder is an auxiliary braking device
that can help a truck maintain a steady, controlled
speed on grades without the service brakes and slow
down before it enters interchange ramps or turns.
Retarders can reduce brake wear and fade and the
potential for brake failure in emergencies.'

There are four main types of retarders: engine,
exhaust, hydraulic, and electric. Each functions
dy “but all reduce truck speed through

r than service brakes. An engine re-
tarder operﬁw by changing valve timing and caus-
ing the{engme to compress air on the compression
sttoke ' L herwxsc normal engine function-

Retardets can reduce brake maintenance costs
in many beavv vehicle operauons, especially those

#
‘National Huhwly Traffic Sn&ty Administration, A Professional

Truck Driver's Guide On the Use of Retarders (Washington, DC: U.S.
anmpm Pgmrim Office, lanuarv 1985). nn. 2.3

Ibid
“Rmnrdm Giving Brakes a Chance,” Commercial
C'm'ier ]ourm! December 1987, p. 64.

SITICE, SanURTY P52 PP 472

holds that a minimum brake actuation time for trac-
tors should be set at 0.30 seconds,”and trailer
brakes should also actuate and release within a cer-
tain time.

NHTSA has addressed several of these problems
through a notice of proposed rulemaking®The
goal is a more effective timing balance without an
increase in complexity of the system. The notice pro-
poses changing the existing brake application and
release timing requirements for trucks, tractors, and
trailers, and establishing new timing requirements
for the control-line coupling between lead and trail-
ing units.

“' American Trucking Associations, Comments on NHTSA Docket
No. 85-07, Notice 1, 50 Federal Register 20113 (DEC 30, 1985)

“'Docket No. 85-07, Notice 1, Air Brake Systems, 50Federal Reg-
ister 20113 (M al4, 1985)
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Antilock Brakes

Antilock brakes can prevent the wheels from lock-
ing and reduce the potential for directional insta-
bilities that often lead to jackknifing and overturn-
ing. An antilock system consists of devices attached
to each truck axle that sense when a wheel begins
to lock and momentarily release the brakes. As early
as 19'77, a NHTSA study comparing trucks fitted
with antilock systems with those without, found that
jackknifing accidents were reduced by 29 percent.
Second-generation antilock systems are now being
developed using recent advances in microprocessor
technology. Although no widespread domestic pro-
duction of antilock systems exists at this time, at

least one domestic manufacturer is already install-
ing a European antilock system on U.S. vehicles.

Antilock technology has progressed sufficiently so
that many safety advocates are calling for a regula-
tion requiring antilock brakes on all new equipment.
Brake and tractor manufacturers have developed
tractor-only, tandem-axle systems that they believe
will be compatible with U.S. industry operations.
However, the lesson of FMVSS 121 (see box 5-B)
is that the reliability of antilock system technology
must be proven before antilock brakes can be man-
dated. In cooperation with antilock suppliers, truck
manufacturers, and motor carriers, NHTSA is test-
ing equipment with antilock systems to acquire per-
formance, reliability, maintainability, and cost data.
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Automatic Limiting Valves

An automatic brake pressure limiting valve (ALV)
is used by some operators to reduce brake applica-
tion pressure to the front axles of combination-unit
trucks under all but panic stops. Steering wheel pull
during braking is related to poor front brake adjust-
ment and maintenance. Brake experts and manu-
facturers contend that ALVs may cover up front
brake maintenance problems, degrade stopping ca-
pability when the vehicle is operating empty or on
slippery roadways, and burden other brakes on
downhill grades. Proponents among carriers hold
that limiting valves on standard front brakes keep
the front axle from locking or the vehicle from pull-

ing to one side during a sudden brake application
under emergency stopping conditions.”

Brake Maintenance and Adjustment

Appropriate brake adjustment is essential for ade-
quate braking for current systems. NHTSA tests
conducted on brakes at different adjustment levels
show that stopping distance increases as brake ad-
justment deteriorates (see figure 5-8). Adjustment
of S-cam drum brakes is especially critical because

“Larrv Strawhorn, American Trucking Associations, quoted in Paul
Richards, “Point/Counterpoint: Front Brake Limiting Valves, ” Com-
mercial Carrier Journal, December 1987, p. 59.
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drivers cannot sense brake adjustment when brake
systems depends on compressed air for actuation.

Steering axle brakes are often poorly maintained—
only half of trucks randomly inspected had oper-
ative front-wheel brakes. Those that were in opera-

Figure 5-8.—Stopping Distance of Fully Loaded
Truck at Two Brake Adjustment Leveis
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SOURCE: Office of Technology Assessment, 1986; based on National Highway
Traffic Safety Administration data, 1987.

tive had missing parts or were so out of adjustment
that the brakes did not function, and, in some cases,
drivers had detached the front-wheel brakes.”

Most truck brakes must be adjusted manually, and
this requires regular maintenance. However, auto-
matic slack adjusters can take up the slack created
by normal wear of the brake shoes. Although early
models had problems with overadjustment, causing
the brake to overheat and wear excessively, these
problems have been overcome.” Approximately 20
percent of heavy vehicles are presently using auto-
matic slack adjusters at a cost of $100-$150 per
axle,” and three tractor manufacturers have an-
nounced plans to make these standard equipment
within the next year.

Even poorly performing automatic adjusters, when
properly installed, are improvements over manual
brake adjustment. Their potential safety benefits un-
derscore the need to establish a performance test

#Studies b,Cunagin (1986), Kirkpatrick (1986), and Smith (1986)
as cited in National HighwaTraffic Safety Administration, op. cit.,
footnote 18, p. 72,

“Jones, op. Cit., footnote31,p.13. )
“National Highway Traffic Safety Administration, op. cit., footnote
18, p. 74.
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and acceptable performance limits for brake adjust-
ment systems. Such systems could be enhanced by
diagnostic devices to indicate when routine brake
adjustment maintenance is needed.

Brake Linings

Brake linings are essential components in provid-
ing sufficient braking force. Although Federal reg-
ulations specify minimum performance requirements
for brakes on newly manufactured trucks, no stand-
ards exist for brake linings or replacement linings.
In practice, heav,truck operators often do not or
cannot obtain linings that match the performance
of those that came as original equipment on the ve-
hicle, This is due in part to the difficulty in iden-
tifying linings—Ilining codes are hard to read and
interpret, and the code is destroyed as the lining
wears out. Moreover brake linings vary widely from
manufacturer to manufacturer, from formulation to
formulation supplied by a single manufacturer, and
even within a given formulation from batch to
batch.”

Although equipment as fundamental as brake lin-
ings needs quality control and reliability, no imme-
diate solution is available. The Society of Automo-
tive Engineers is currently developing an improved
method of rating brake linings, but the time to de-
velop a rating scheme is lengthy, and the precision
of the scheme is hard to predict.

Truck Steering and Handling

Heavy truck sizes and physical properties give
them distinctly different and unique handling char-
acteristics. Merging and turning actions, steering
around corners, and lane changes present problems
not found in car driving that increase the potential
for truck accidents. Considerable research has been
conducted on steering and handling as well as ve-
hicle design and stability. The engineering details,
as summarized below, have been well documented
recently by NHTSA.”

Rollover

A rollover is a major risk in truck driving, espe-
cially for tractor-trailers. Truck rollovers occur be-
cause as a vehicle moves through a turn, centrifu-

#Ibid, p. 77.
“lbid., pp. 96-154.

gal force acts to roll the vehicle outward from the
turn, causing the vehicle’s inside tires to lift from
the ground. If the imbalance is too great, the vehi-
cle rolls over. The ratio of the track width to the
height of the truck’s center of gravity is the basic
determinant of the vehicle’s stability, although in
maneuvers such as lane changes, the dynamics of
the vehicle are also important. For example, rol-
lovers can also be caused by rearward amplification
through the trailer, caused by inherent properties
of the vehicle design. The most effective ways to re-
duce rollovers would be to lower the center of gravit,
and to use wider vehicles. Wider (102-inch) vehi-
cles reduce loading heights and permit wider track
and suspension spreads. It has been estimated that
if both tractor and trailer were 102 inches wide, the
incidence of rollovers might be reduced up to 35 per-
cent for combination-unit trucks operating with
medium-density freight.”

Rearward Amplification

Rearward amplification is manifested as rear trailer
side-to-side oscillation. It can be caused by slight
steering actions, by changes in road surface, or by
wind disturbances. A driver’s steering maneuver at
the front of the vehicle increases in intensity at the
rear of the vehicle or combination. Although the
oscillations may not be large enough to cause loss
of control, they sometimes result in trailing units
encroaching on other traffic lanes and endanger-
ing other motorists, or moving off the pavement and
striking a curb or roadside obstacle.

Rearward amplification greatly magnifies the ef-
fects of a steering action on the rear trailer of dou-
bles units and LCVs. Furthermore, the driver of a
multiple-trailer combination has difficulty avoiding
a rollover caused by steering actions, because he can-
not feel what the rear trailer is doing and because
of the delays between steering inputs and responses
at the end of the combination “train.”* A driver’s
first indication of incipient rollover due to lateral
oscillation of a trailer is observation of trailer mo-
tion via the rearview mirror,”although warning
technologies have been developed.” Thus, truck-
[

“Ibid., p. 109.

“Ibid., p. 102.

*Roundtable discussion, Proceedings, Sympasium on Accommoda-
tion of Trucks on rite Highway: Safety in Design, op. cit., footnote 15.

Edward Domenico, Truck Systems, Inc., personal communication,
June 1, 19ss.



124

ing industry pressure to improve productivity and
efficiency by using longer and multiple-trailer com-
bination vehicles, makes rearward amplification and
stability of rear trailers an issue of considerable
concern.

Research has shown that rearward amplification
is strongly related to the type of trailer-to-trailer
hitching mechanism. The most common mechanism
is currently the A-train, a dolly that is connected
to the towing unit by a single pintle hitch (see fig-
ure 5-9). Although the A-train provides easy ma-
neuverability at low speed, it is less stable at high-
way speed than a conventional tractor-semitrailer
and has comparatively poor rearward amplification
performance.

Technical solutions to rearward amplification are
under consideration, although current alternatives
all have trade-offs in cost, weight, maintenance, and
operational difficulties compared with the A-dolly.
The most basic innovation to the hitching mecha-
nism has been the introduction of the B-train (see
figure 5-9), which greatly reduces rearward amplifi-
cation. In this design, the pintle hook articulation
joint is eliminated and the vertical support and fifth
wheel functions of the dolly are incorporated into
the rear of the leading trailer. A number of practi-
cal problems limit the B-train’s use to doubles where
the trailers are always used together, are not inter-
changeable, and do not need to be unloaded from
the rear.”Some Canadian provinces now give B-
train users a 1,000-pound payload advantage.” A
popular variation, the C-train, is composed of a
tractor-semitrailer towing one or more full trailers
made of a B-dolly and semitrailer.

Off-Tracking

Off-tracking occurs when the wheels on the rear
axle of a vehicle do not follow the same track as
the wheels on the front axle. (See the section on
“Road Geometry” earlier in this chapter for a more
detailed discussion). Off-tracking complicates heavy
truck handling and steering for the driver during
turning movements and on curved portions of
roadways.

“National Highway TrafficSafety Administration, op. cit., footnote
18, p. 130.

Hlan Jones, Insurance Institute for Highway Safety, personal com-
munication, Apr. 19, 1988.

Photo credit: Michigan Department I ate P

Faulty tires and brakes are frequently cited as safety
violations during inspections.

Truck Tires

Tire performance affects the stability and control
of trucks. Ultimately, tires transmit all the driving
and braking torque, and develop the cornering and
directional stability essential to the performance of
highway vehicles. “Tire manufacturing technology
has advanced considerably in the past 10 to 15 years,
so that fewer than 5 percent of tire failures are be-
lieved to be due to manufacturing or material
failures. Accident reconstructions suggest that a tire
failure in an accident is more likely to occur than
an accident caused by a tire failure.” Although
metal objects, debris in the roadway, and poor tire
maintenance (principally underinflation) are major
causes of tire failure, little is known about tire failures
that cause accidents.”

Radial tires have become the standard of the in-
dustry although bias-ply tires are used as well. Life-
cycle cost analyses have determined that radial tires
have longer tread wear, more durable casings, yield
greater fuel economy due to lower rolling resistance,
and provide better handling. These advantages far
outweigh the higher initial costs.’,

“David Williams, Smithers Scientific Services, personal communi-
cation, May17, 1988.

“Peggy Fisher, president, Roadway Tire Co., personal communica-
t"i‘ﬁ“ﬂi{,}éﬁ%ﬁ% Joseph Zekoski, “ Impact of Truck Tire Selection
on Contact Pressures,” presented at the Paving and Transportation
Conference, Symposium on Pavement Rutting, University of New Mex-
ico, Jan. 4,1983.
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Figure 5-9.-Hitching Mechanisms for Twin-Trailer Trucks

A-Train hitch

B-Train hitch

C-Train hitch

SOURCE: Roads and Transportation Assoclation of Canada, “Canadian Vehicle Weights and Dimensions Study,” Technical Steering Committee Report, 1987
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Retread tires are used throughout the industry,
although no studies have been completed of the ex-
tent of their use or their impact on safety. The re-
tread industry has made considerable advances in
product reliabilit,in recent years, due to demands
from both the trucking and airline industries, and
confidence in the product is high.” Trucking firms
with successful maintenance programs have found
retreading to be safe and cost-effective, and some
even find it advantageous to do their own re-
treading.”

An industry trend is visible toward use of low pro-
file tires for line-haul trucking.” These have a

*Fisher, op. cit., footnote 55.

“Gerald F. Stanley, “The Master of Maintenance,” Commercial
Carrier Journal, May 1988, pp. 73-78.

*Ford and Zekoski, 0Op. cit., footnote 56, p. 10.

shorter side wall than standard tires, permitting
lower trailer floors and greater trailer capacity. Cou-
pled with improved wheel systems, low-profile tires
can reduce truck weight, maintenance costs, and
recapping costs.”

Using a single, wider tire to replace a pair of stand-
ard tires to reduce both capital and operating costs
is also being considered by industry. Safety concerns
include the fact that single tires on trucks running
empty have less lateral grip, and the tires can bounce
sideways. Moreover, heavily loaded single tires do
not spread the loaded weight in the same manner
as dual tires and may cause additional damage to
the road pavement and the roadbed.”

‘Overdrive, “AstheWheel Turns,” September 1987 pp. 14-18.
' Asa Sharp, Goodyear Tire Co., personal communication, May 6,
1988.

TRUCKS AND OTHER TRAFFIC

Collisions between heavy trucks and smaller ve-
hicles, primarily cars, inevitably result in more seri-
ous consequences to the occupants of the smaller
vehicle. A truck can weigh as much as 40 times more
than a car, has a much stiffer structure, and stands
higher above the ground. Trucks are designed to
carry heavy payloads and have large, stiff frames that
do not generally deform much in a frontal collision
and therefore absorb little of the kinetic energy gen-
erated in a crash. Thus, when cars and trucks col-
lide, practically all of the damage occurs to the
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car.

Override and Underride

In a car/truck collision, if the truck’s bumper or
body structure is too high to engage the car’s
bumper, the car’s primary energy absorption capa-
bility is not utilized (see figure 5-10). Either the car
strikes the truck and slides underneath it (under-
side), or the truck strikes the car and climbs over
it (override). "

Rear-end collisions in which passenger vehicles
underride the rear ends of trucks or trailers are very

*National Highway Traffic Safety Administration, op. cit., footnote
18, p. 138.
“Ibid., p. 145.

Figure 5-10.—Typical Car/Truck Front Bumper
Height Differential

SOURCE: National Highway Traffic Safety Administration.

likely to cause fatalities. A study of fatal accidents
in Texas and Michigan found that underride occurs
in more than 90 percent of car/truck rear-end col-
lisions.” NHTSA estimates that truck underride
accidents account for approximately 300 occupant
fatalities per year, or 1 percent of all fatalities.”

A Federal standard requiring an underride guard
on trucks and trailers in excess of 10,000 pounds
was originally proposed by NHTSA in 1969. NHTSA
subsequentl amended its proposal b, requiring

‘Insurance Institute for Highway Safety, op. Cit.footnote 32, p. 7.
“Jeffrey Miller, deputy administrator, National Highway Traffic
Safety Administration, testimony before the House Committee on Ap-
R/rlopriati ons, Subcommittee on Transportation and Related Agencies,
arch 1986, p. 73.
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Photo credit: Land Line

Sturdy rear underride guards can prevent a car from
sliding under the truck—a frequent cause of fatalities
in such accidents.

trucks and trailers to meet a modified strength test
with whatever components were in position to con-
tact the test block.* However, NHTSA has never
issued a final standard. Underride guards for the
rear ends of trucks are required by FHWA under
Federal Motor Carrier Safety Regulation 393.86, al-
though many safety experts believe the standards
specify guards that are not strong or low enough.
In the absence of an adequate Federal standard, the
Michigan legislature established a standard similar
to the modified NHTSA proposal and required rear
underride guards for 53-foot trailers in 1986.%

NHTSA officials recently stated that alternatives,
such as visibility enhancements for the sides and
rear ends of trucks, are being tested.” These in-
clude additional lighting and reflective materials that
would help drivers avoid collisions altogether.

The proposed test block was a rectangle 4-inches high and 12-
inches wide, and its height was uniformly set with the lower edge 16
inches from the ground. Each truck or trailer had to meet the strength
test at al points out to the outermost test points on the vehicle. These
changes were made in response to industry concerns about economic
and operational difficultiesposed by a requirement for a maximum road
clearance of 18 inches. 35Federal Register 12956 éAug. 14, 1970).

Robert E, I, University of Michigan, in U.S. Congress, Office of

v ng

Technology Assessment, “ Transcript of Proceedings—OTA Workshop

on Technologies Affecting Truck Safety,” unpublished transcript, Mar.

10, 1987, p. 210. . -

Miller op cit , footnote 65; and Diane Steed, administrator, Na-
tional Highway Traffic Safety Administration, testimony beforethe
House Committee on Appropriations, Subcommittee on Transporta-

tion and Related Agencies, March 1986, p. 73.

Researchers in Germany have sought to design
truck front-end protection to reduce override im-
pact. The most effective design was found to be an
energy-absorbing bumper mounted low; it absorbed
energy, and disengaged and deflected the car after
initial impact.”® Independent tests conducted in
Britain showed that a device with certain force and
deflection characteristics fitted to the front of trucks,
could substantially reduce override and injuries and
fatalities. ™

Splash and Spray Protection

Splash and spray created by a heav,truck on a
wet pavement restricts the view for both car and
truck drivers. Section 404 of the STAA directed
DOT to establish minimum standards for the per-
formance and installation of splash and spray sup-
pression devices for use on truck tractors, semi-

trailers, and trailers to improve visibilit,on wet
roadways, /1 The Statute required the development

of these standards within a year. In 1984, Congress
extended the industry compliance deadlines in the
1982 act, because standards had not yet been issued
by FHWA and NHTSA.”

In 1985, NHTSA published a notice of proposed
rulemaking requesting comments on minimum
standards and installation requirements for spray
suppressant flaps and side skirts.” The proposal

_®M.Danner and K. Langwieder, Association of German Automo-
tive Insurers, Department of Automotive Engineering, “Results of an
Analysis of Truck Accidents and Possibilities of Reducing Their Con-
sequences Discussed on the Basis of Car-to-Truck Crash Tests,” Paper
No. 811027, unpublished manuscript, 1984.

”S. Penoyre and B. Riley, Transport and Road Research Labora-
tory, “Desirable Structural Features for the Design of Front and Rear
Underrun Bumpers for Heavy Goods Vehicles,” Report No. C168/84,
unpublished manuscript, 1984. ) )

TiSection 414 of th,Surface Transportation Assistance Act of 1982,
Public Law 97-424, 49 U.S.C. 2314. In 1970, the National Highway
Traffic Safety Administration issued a notice Oproposed rulemaking
that would have required spray protectors on most heavy trucks; these
devices consisted of fenders, modified side skirts, and mudflaps. How-
ever, subsequent tests indicated that use of this equipment caused a
dangerous level of brake heat buildup, The National Highway Traffic
Safety Administration withdrew the proposal in 1973. See 35 Federal
Register 14091 (Sept. 4, 1970) and 38Federal Register 28840 (Oct. 17,
1973).

““Section 223 of the Motor Carrier Safety Act of 1984, Public Law
98-554, 98 Stat. 2847. New trucks were to have been required to com-
ply with splash and spray suppressant standards within 1year after
the, are promulgated. Existing trucks were to be retrofitted withir
years after the standards were issued.

150 Federal Regisrer 14631 (Apr. 12, 1985). Spray suppressant flaps
han,down behind tires and are designed to reduce the amount of spraY.
Side skirts are flat surfaces that hang down from the side of a vehicle

(continued on next page)
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suggested that flaps capable of varying levels of spra,
reduction would be required.”FHWA also pub-
lished a proposed rule, consistent with NHTSA re-
quirements, requiring the installation of flaps and
side skirts on truck tractors and certain semitrailers
manufactured on or after 1 year from the effective
date of a final rule. Older vehicles would be retrofit-
ted within 4 years.”” The motor carrier industry
reacted negatively to the proposed rulemakings, and
in late spring 1988, NHTSA formally dropped all
proposed requirements for spray reducing materi-
als on heavy trucks.

While recent research generally shows that these
devices decrease the density of the spray cloud, test
results vary according to the type of vehicle used
and other environmental conditions. 'b For exam-
ple, drop-frame trailers, such as those used by United
Parcel Service (UPS) and some household goods
moving companies, do not have much distance be-
tween trailer and road surface, and the wheel well
creates a compact area where the water is con-
tained.” Nevertheless, UPS is using effective splash
and spray retarding equipment on tractor-trailer
combinations. The cost per unit is in excess of $200
($30 for tractor hardware, $25 for the dolly, $120
for side skirt mounting, $5 per flap, and $40 to in-
stall the splash suppressant bristles on the side of
the trailer). UPS believes that it provides a safer envi-
ronment for motorists and improves the public's per-
ception of the trucker.

However, maintenance problems are associated
with some splash and spra,guards. Rubber flaps
tend to break off. 1ce builds up on the flap face and
eventually falls onto the roadway in chunks, creat-
ing a different safety hazard. On some vehicle con-
figurations, such as tankers, dump trucks, and log-
gers, plastic bristles do not stay on the flaps of the
truck for very long. Perhaps the most pressing ap-

(continued from previous page)
and prevent water coming off the top wheel wells, tires, and vehicles
bottom from forming into spray clouds,

“The National Highway Traffic Safety Administration also stated
that when flaps capable of achievin,a 75-percent reduction in spray
became available (anticipated within 4 years), new vehicles would be
required to have the improved flaps.

350 Federal Register 14630 (Apr. 12, 1985).

“Miller, op. cit. footnote 65; and Neil Thomas, Office of Motor
Carriers, Standards Development Division, personal communication,
Mar. 25, 1987.

""Thomas Hardeman, United Parcel Service,in Office of Technol-
ogy Assessment, op. cit., foomote 67, p. 161.

plication is for splash and spray controls on longer
combination vehicles and triple-trailer combina-
tions, where water is thrown out by additional axles
and wheels. Oregon has a regulation that requires
all triples to install splash and spray equipment.
Tests of aerodynamically-shaped tractors and trailers
show that properl designed side deflectors and dams
on tractors and skirts on trailers can substantiall,
reduce splash and spray.”

Open-graded asphalt used in road construction
can also decrease splash and spray, give good trac-
tion in wet weather, and reduce road noise dramat-
ically. The effective lifetime of this material is around
5 years, yet the cost of laying down the pavement
is relatively modest.

Truck Visibility

Automobile drivers have a difficult time at night
correctl, perceiving the shape, road position, loca-
tion, and speed of poorly illuminated trailers. This
problem makes rear and/or side underride accidents
even more likely. A NHTSA test using relatively
inexpensive reflective markings for the rear ends of
trailers showed that the markings significantly re-
duced rear and side collisions at night. It is estimated
that $50 to $100 worth of reflective tape (purchase
and installation per trailer) could produce a 15-
percent accident reduction. ™

Farrel Krall, Navistar International Corp., personal communica-
tion, Aug. 5, 1988.

“William J. Burger et al., improved Commercial Vehicle Con-
spicuity and Signalling Systems: Task 3, Field Test Evaluation of Ve-

(continued on next page)
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Photo credit: Freight/iner Corp.

Aerodynamic side deflectors and dams are attached
to this cab to increase fuel efficiency and
reduce splash and spray.
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industr has taken its own initiatives in this area
as part of corporate marketing. For example, Frito-
Lay places a reflective compan,logo on the rear
door of each trailer. However, this can present a
separate hazard if other drivers mistake a vehicle
for a fixed facility on the side of a roadway. A per-
formance standard that improves luminosity with-
out restricting corporate graphics is likel,to gain
industry acceptance.

Poorl,illuminated trailers can also increase risk
of side underride collisions. For example, a trailer
being maneuvered into position at a loading dock
of an older urban plant or warehouse may briefl,
block the travel lanes of a busy city street. Without
special measures to increase its visibility at night,
the trailer may not be reflected soon enough for the
car driver to react. Flatbed trailers pose specia prob-
lems because their lack of exterior surfaces does not
provide sufficient area for extensive safety-lighting
fixtures.

(conTedfrom previous page)

hicle Reflectionization Effectiveness (Washington, DC: National High-
way Traffic Saferv Administration, September 1985), p. 111-8 per errata
sheet.

Color also plays a role in truck visibility at night.
It can assist another vehicle driver in determinin,
the speed of an approachin,truck. The color green
is used in Japan on trucks weighing over 17,600
pounds. A series of green vehicle marker lights sig-
nal the speed of a truck; one light indicates the truck
engine is running; two lights mean the truck is go-
ing more than 25 mph; and three lights indicate the
truck speed to be 38 mph or greater. “Colors also
cause bias in depth perception, an important fac-
tor for drivers of vehicles moving at different speeds
at night. For example, the color red is seen before
the color blue on a distant object,” and the ar-
rangement of lights can also provide cues about an
object’s proximitand its relative speed.”More-
over, one's reaction to lights and colors is somewhat
dependent on knowing what one is looking at.*

“Jim Winsor, “Japanese Trucking: Tougher Equipment Safety

Regs,” Heavy Duty Trucking, December 1987, p. 16.

31 ouis Siverstern, research section chief, Systems and Research
Center, Honeywell, Inc., personal communication, Apr. 27, 1988.

$Rudolf Mortimer, professor, Department of Health and Safety
Studies, University of Ilinois, Urbana, personal communication, Apr.
27, 1988.

“’lbid.

MOTOR CARRIER DRIVER SAFETY

Although much of the attention to truck safety
has focused on the impact of truck safety on other
vehicle occupants, the safety of a truck driver is also
of concern. Ejection is one of the leading causes of
fatalities and injuries among tractor-trailer occ-
cupants, and all available data indicate drivers sus-
tain proportionatel, more serious injuries if they are
thrown from the vehicle’* The simplest way to
prevent ejections is through use of safety belts, and
a driver that remains seated has a chance to regain
control of the vehicle after an accident. Neverthe-
less, reluctance to use a safety belt remains a major
problem among truck drivers: Efforts have been un-
der way since 1980 to encourage more drivers to
wear safety belts, and industry groups have assisted
motor carriers with programs to convince cab oc-
cupants to wear safety belts. Current designs, how-
ever, are based upon passenger car standards and

‘National Highway Traffic Safety Administration, Truck Occupant
Protection, prepared in response to the Motor Carrier Safety Act of
1984 (Washington, DC: U.S. Department of Transportation, Decem-
ber 1986).

are not necessarily appropriately designed for truck
installation.”

Truck Cab Structure

Strengthening the structure of truck cabs could
make them more crush resistant and better able to
protect occupants. However, many serious injuries
sustained by truck occupants who remain inside the
vehicle during accidents result from contact with
interior components, primarily the steering wheel.
Research on cab interiors has focused on materi-
als, fire resistance, noise absorption, and projectile
reduction.

Since the majority of crash-involved truck drivers
move in more than one direction during the crash
sequence, contacts with the steering wheel, wind-
shield, instrument panel, and surfaces of doors and

“Robert E. Heglund, assistant vice president and manager, Trans-

portation Services Loss Prevention Department, Liberty Mutual In-
surance Group, personal communication, Mar. 22, 1988.
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door headers are common sources of injury .86 At
least one European truck manufacturer uses a steer-
ing wheel that is both smaller and more flexible than
those typically installed in U.S. trucks. Limited case
study evidence has shown that this design causes
fewer and less severe driver injuries in crashes.”
Research in this area has lagged in the United States.

Post-Crash Fires

In most cases, it is extremel difficult to pinpoint
the exact source of truck fires, especially when more
than one vehicle is involved in the crash. Fuel from
the truck is apparently a primary factor. Improve-
ments to address this issue focus on the concept of
“cab fireworthiness. " Suggestions have been made
to incorporate on-board automatic fire suppression
equipment; “kill switches” for electrical systems to
eliminate ignition sources; use of flame-resistant,
nontoxic materials in the cab; and methods and de-
vices to protect cab occupants during a cab-engulfing
fire for a limited time period. At least one truck man-
ufacturer currently locates the batteries under the
cab, to try to reduce the likelihood of fire after a
collision.

Cab Environment

The immediate working environment for the truck
driver is the truck cab. Equipment manufacturers
and the trucking industry have examined seats,
safety belts, controls, access, and noise to determine
the best design for actual driver’'s use.” A properly
designed truck cab can “ increase the produc-
tivity of drivers of heavy trucks by reducing driver
fatigue, improving driver satisfaction and morale,
and reducing the number of accidents.”®

The ambient environment within the truck cab
also has an effect on the driver. Tests have shown
that contamination from diesel vehicle carbon
monoxide is not a problem, but that nitrous oxide
levels can be higher than recommended by the Na-

%National Highway Traffic Safery Administration, op. ci., footnote
84, p. 76.

“lbid., p. 78.

®Mark Sanders, “U.S. Truck Driver Anthropometric and Truck
Work Space Data Survey,” prepared for the Society of Automotive
Engineers, January 1983.

*Thage Berggren, “Equipment Productivity: At What Price?” un-
published remarks to the American Trucking Associations Founda-
tion Meeting, Ocean Reef, FL, Apr. 29, 1988.

Photo credit: Michael Hines, OTA staff

Heat, noise, and vibration in the truck cab contribute
to a stressful working environment for drivers.

tional Institute for Occupational Safety and
Health.*

Ride quality in heavy trucks is sometimes very
poor. This complex issue is a product of variations
in the truck design including wheel base, axle loca-
tion, frame stiffness, and suspension type as well as
vehicle load and road surface condition. The large
engine in close proximity to the cab adds vibration,
noise, and heat. Heat and humidity have an adverse
effect on driver physiology and performance, noise
levels are often high enough to have adverse effects,
and vibrations are at a level that creates fatigue.”
These pose formidable challenges for researchers and
manufacturers.

On-Board Recording Devices

On-board devices that record engine revolutions
per minute, vehicle speed, oil temperature and pres-
sure, cooling system temperature, and so forth are
currently available for approximately $1,500 to
$2,500. Although the information collected permits
the examination of distance traveled, driving time,
breaks, daily rest periods, and speed limit compli-
ance, carriers usually purchase these systems to man-
age fuel efficiency. Safety advocates have proposed

*Federal Highway Administration, Toxic Gases in Heavy Duty
Diesel Truck Cabs, Report No. FHWA-RD-77-139 (Washington, DC:
U.S. Department of Transportation, October 1977).

“'National Highway Traffic Safety Administration, A Study of Hear,
Noise, and Vibration in Relation to Driver Performance and Physio-
logical Status, Report No. HS-801313 (Washington, DC: U.S. Depart-
ment of Transportation, December 1974).
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using on-board recording devices to improve com-
pliance with hours-of-service rules and speed limits.

One firm reports that an on-board device pays
for itself in 6 months through cost savings in fuel,
maintenance, and driver time (reduced paperwork
requirements). ” It also helps streamline the prep-
aration of reports that must be kept on file by the
company for oversight agencies,”providing an
economic incentive for installing the device. The sys-
tem also includes an alarm that is activated if a driver
operates at speeds greater than 55 mph for more
than 1 minute, a capability that made the company
decide installation of speed governors was unnec-
essary. Management made major efforts to gain
acceptance from drivers before installing the devices,
giving seminars to help drivers understand how and
why the organization was going to use the recorders.
After initial resistance, drivers understood that the
recorders could be advantageous, proving, for ex-
ample, that a late delivery stemmed from following
the rules.

Another large transport company reported that
since it installed on-board recording devices, fuel
mileage has improved by 12 percent, tire mileage
has increased to 270,000 miles, brake lining life has
increased, and insurance rates have dropped. To
gain acceptance among drivers, the company initi-
ated an incentive plan based on the driver’s perform-
ance evaluation. From information gathered by the
recording device, each driver receives a grade based
on a cumulative average of all major functions on
the trip, such as maximum speed, engine revolu-

“Phillip Brown, The Travelers Companies, in Office of Technology

Assessment, op. cit,, footnote 67, p. 183.
"The Department of Transportation has accepted recording device

output in lieu of logbooks for some carriers.
*Phillip Brown, The Travelers Companies, in Office of Technology
Assessment, op. cit., footnote 67, p. 186.

CONCLUSIONS AND

Highway system design issues and heavy vehicle
safety technologies interact as parts of a system. Yet,
too frequently, components of the system are treated
as isolated and separate by government agencies and
the respective industries. While some technical im-
provements for heavy vehicles are under develop-
ment, major safety issues remain unaddressed.
Changes to government policies allowing larger

tions, and idle time. The incentive plan pays drivers
an extra 2 cents a mile if they receive a perform-
ance grade of 10, and 1 cent per mile for a grade
of 9. Some drivers now prefer trucks equipped with
the devices so that they can earn extra compen-
sation.®

An insurance case was recently settled on the basis
that the tape from an on-board recording device
showed that a truck driver had geared down in an-
ticipation of an automobile driver’s cutting in front
of him to enter a ramp. The device showed that the
truck driver did, in fact, gear down, but could not
do so fast enough to prevent the accident. The au-
tomobile driver lost the case.”

While several European countries currently re-
quire on-board recording devices in their heav,
trucks, installation of these devices on trucks in the
United States remains voluntary, although their use
is increasing.” Companies using on-board recorders
as standard fleet equipment are doing so for multi-
ple management-related reasons, not primaril,to
improve the fleet safety record.” Although some
devices may not be tamper proof, FHWA has de-
termined that tampering with on-board computers
is not a serious problem.”

SPrivate Line, “A Driver Incentive Plan, With an On-Board Com-

puter Rewards Proper Vehicle Operation, ” October 1986,
*Phillip Brown, Th, Travelers Companies, in Office of Tecﬁnolog\

Assessment, op. cit., footnote 67, pp. 236-237.

“Freightliner estimates that about 5 percent of their new trucks are
equipped with electronic recorders at the customer’s request (Otto Car-
roll, Freightliner, personal communication, Aug. 3, 1988). Rockwell
estimates that on-board electronic recording systems are currently be-
ing used on about | percent of the heavy trucks in operation. G.J.Flan-
nery, Rockwell International, personal communication, Feb. 25, 1987.

*Victor Jennings, Ryder Truck Rental, in Office of Technolo,},
Assessment, op. cit., footnote 67, pp. 185-186.

‘Notice of Proposed Rulemaking, Federal Highway Administration,
Mar. 13, 1988.

POLICY OPTIONS

truck sizes and heavier weights have occurred far
faster than changes to highway design standards.
OTA finds that Congress may wish to require
DOT to develop a systematic Federal approach to
motor carrier safety. A first step is better coordi”
nation on heavy vehicle and highway safety issues
among DOT agencies, including NHTSA and
FHWA'S Office of Motor Carriers (OMC), high.
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way planning, safety, and design offices. Key com-
ponents include accumulation of objective data to
identify highway design problems and aggressive
testing programs to determine the point at which
equipment technologies and accident countermeas-
ures are reliable and cost-effective. Also important
are consistent Federal regulations, long-overdue at
DOT-NHTSA and OMC brake standards still dif-
fer in some respects.

Furthermore, OTA finds that resolving con-
flicts, such as industry’s push for still longer ve-
hicles and the limitations of the Nation’s road net-
work, will require far better communication and
cooperation by Federal and State governments
and industry. State decisions on permissible vehi-
cle sizes and weights are often not consistent with
the ability of the highway system to accommodate
the vehicles. Working groups that can focus on set-
ting research agendas and model standards, devel-
oping interim countermeasures, voluntary field test-
ing by industry, and the sharing of experimental
data can contribute. No governmental mechanism
exists currently that adequately deals with such dif-
ficult issues, and active participation by Federal and
State officials is essential to a systems approach.

While the stability and braking characteristics of
heav, trucks have been well studied by NHTSA,
cab occupant protection and reducing the effects of
car/truck collisions are two areas that need addi-
tional research. Congress may wish to encourage
NHTSA to step up work on these important safety
technology issues with the goal of determining
and implementing appropriate standards.

The Federal Government has a role to play in de-
termining whether safet technologies should be
specified as performance criteria (which state mini-
mum acceptable capabilities) or as mandated design
standards (which specify in detail the equipment that
must be used). 'm

Vehicle equipment compatibility issues are ex-
tremely difficult for industry to resolve without ac-
tive Federal participation. OTA concludes that
Federal agencies such as OMC, NHTSA, and in-

™Joe R. Morris, “Safety Implications of Changes in Truck Size and

Weight Limits,” Proceedings of Organisation for Economic Coopera-
tion and Development Symposium on the Role of Heavy Freight Ve-
hicles in Traffic (Ottawa, Canada: Organisation for Economic Coop-
eration and Development, Apr. 27-30, 1987), vol. 3, pp. 4-14.

dustry must jointly seek solutions to compatibil-
ity issues.” While truck manufacturers and users
agree that upgraded Federal brake standards are
needed, they also stress that industry should work
with NHTSA and FHWA to test new technologies
and to develop appropriate regulations.

OTA finds that issuing standards for antilock
brakes will be warranted within the next 3 to 5
years. The NHTSA test program for antilock
brakes on tractors now underway is an essential
step. Antilock systems for tractors and trailers is
the ultimate goal. If manufacturers of both tractors
and trailers are involved in the rulemaking proc-
ess, the development and acceptance of compatible
and well-balanced braking systems will be acceler-
ated.” The Tractor Trailer Brake Research Group,
an industry group (see figure 5-11), has been work-
ing very slowly toward resolving longstanding brake
and compatibility issues. Active participation by
NHTSA and OMC could speed the process. OTA
concludes that the Federal Government could
play an active role in brake lining performance
tests and identification methodology, with the
goal of issuing performance criteria and compati~
bility standards for both original and replacement
linings, Other longer-range brake research activi-
ties also warrant Federal support. Examples of basic
research include “braking b,wire” and improving
tire/braking force capability.

Critical needs exist for maintaining existing tech-
nologies even while new innovations are under
consideration—initiatives for improving brake main-
tenance, for example. Widespread misunderstand-
ing of truck brake systems and brake maintenance
and adjustment suggests a need for a comprehen-
sive education program for owners and operators
of all fleets and mechanics. A training requirement
for mechanics could be an important step.

Manufacturers indicate that enough is known
about vehicle visibility and splash and spray for
preliminary equipment standards and perform-
ance criteria to be developed. NHTSA may have
overlooked some possible splash and spray control
options. Congress may wish to request NHTSA to
address these issues with renewed vigor and issue
regulations in the near future.

"™Office of Technology Assessment, op. cit., footnote 67.
"“Ibid., pp. 32-43.
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The adoption of safety-related technologies by truck-
ing firms and owner-operators is not an automatic
process. The technologies must mitigate a perceived
or apparent problem and provide a reasonably short-
term return on investment. Because they do not
have economies of scale available to large firms,
owner-operators have difficulty realizing economic
payback for safety-related equipment. Improved
safety equipment that has clear economic benefit
will eventually be accepted by industry,”as evi-
denced by purchases of technologies such as automatic
slack adjusters. 104 OTA finds that when economic
advantages of equipment that has proven safety
value are not apparent, setting minimum Federal
standards for equipment that apply equally to all
motor carriers, regardless of classification, is
appropriate.

Since many equipment safety issues do not trans-
late directly into improved productivity, industry
acceptance of new technologies is slow under any
circumstances. The fragmentation of the industry
hampers dissemination of safety information on new
technologies. OTA finds that a thorough education
and information program for new technology re-
quirements could benefit purchasers and users.
Congress may wish to allocate resources for such
tasks. Video instructional displays at truck stops
around the country could inform drivers of the risks
they take by operating trucks with deficient brakes,
tires, or lights. These displays could also present in-
formation on ways to avoid and correct other safet,
problems. States could coordinate these activities
with their enforcement programs.

1"1bid.
“William Leasure, National Highway Traffic Safety Administra-
tion, in Office of Technology Assessment, op. cit., footnote 67, p. 170.

Retrofitting trucks with newly mandated safety
equipment can have significant costs. Difficulty in
designing retrofit equipment adaptable to all older
vehicles and the evolutionary nature of technology
focus manufacturers’ R&D efforts toward new ve-
hicles.” Congress may wish to consider requiring
DOT to develop implementation programs for
new and retrofit technologies, and to set deadlines
for programs.

Finally, the cost of educating drivers to use new
safety equipment is one that will have to be ac-
counted for in the marketplace. Although carriers
may need to pay drivers and mechanics more for
having additional technical skills, the higher costs
to shippers and ultimately the public can be more
than offset by reduced accident costs.

On-board recording devices are cost-effective man-
agement tools and can motivate drivers to be more
efficient. Their use for driver oversight has also been
successful if management followup is appropriate.
However, management experience to date shows
that careful dialog with drivers to minimize poten-
tial adverse reactions is important when introduc-
ing the devices. OTA finds that an immediate
mandatory requirement for on-board recording
devices may be premature. Education for manage-
ment, labor, and enforcement officers is essential
to promote acceptance of these tools as safety de-
vices and prevent abuse. Congress may wish to
consider requiring DOT to plan and implement
a program to accomplish these goals.

1%p_A. Gustafson, Cummins Engine Co., Inc., personal communi-
cation, Apr. 28, 1987.
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Trainees watch an instructor demonstrate how to back up a truck.
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Chapter 6

Human Factors in Truck Safety

Heavy vehicle drivers must continuously process
and react to a variety of information, and even
momentary lapses in concentration can cause an ac-
cident. The behavior of other drivers, the vehicle,
roadwa,design, and the traffic environment all can
distract the driver, as can other factors such as car-
rier management attitudes and policies or economic
and scheduling pressures. Human error is cited as
the cause of over 60 percent of motor carrier ac-
cidents.

Although the Federal Government has focused
on some aspects of vehicle and highway design, it
has given inadequate attention to the interacting
and subtle human factors that affect motor carrier
safety. This chapter describes driver performance
and explores the relationshi, between human fac-
tors and truck safety, describing industry safety pro-
grams and identifying Federal policy options.

THE DRIVER

The typical human information processing se-
guence includes receiving information, recognizing
and evaluatin,it, reaching a decision, and taking
action—all within a ver,short time period. (See fig-
ure 6-1. ) An alert driver can process information
in less than 2 seconds when confronted with an un-
expected hazard in the roadway.' However, fatigue
or other impairment affects both the speed of the
driver’s mental processes and the accuracy of his
judgment.”The continual changes in the roadwa,
environment and the special skills required in stop-
ping and maneuvering heavy trucks suggest that a
competent heavy truck driver should be well trained,
experienced, and alert.

Driver Screening

Driving a heavy vehicle demands greater skills
than operating a passenger car, both in normal driv-
ing situations and in responding to potential haz-
ards.’Heavy trucks are less easily maneuvered
than automobiles, requiring greater distances for
passing, stopping, turning, and accelerating, and
forcing drivers to anticipate and avoid potential traf-

‘P. D. Olsen et al., Parameters Affecting Stopping Sight Distance,
NCHRP Report No. 270 (Washington, DC: Transportation Research
Board, 1984).

‘M. Allnutt “Human Factors: Basic principles,” Pilot Error, The wu-
man Factors, R. Hurst and L. Hurst (eds. ) (London, England: Granada
Publishing, 1983).

‘Transportation Research Board, Zero Alcohol and Other Options:
Limits for Truck and Bus Drivers, Special Report 216 (Washington,
DC: National Research Council, 1987).

fic conflicts. Thus, a safety conscious carrier man-
ager will take seriously the task of identifying and
hiring drivers with appropriate skills, attitudes, and
training.

U.S. Department of Transportation (DOT) re-
quirements for carrier hiring procedures are broad
enough to permit wide variations in company prac-
tices. All driver applicants must complete a written
application and must take a road test and a writ-
ten test. However DOT gives no clear guidelines for
what constitutes “passing” either test. In fact, DOT
does not require that the knowledge test be passed,
only that the applicant be told the correct answer
for the items missed. (For further details on require-
ments, see chapter 3.) In practice, even these regu-
lations are ignored by some carriers or interpreted
with considerable latitude. Commercial Driver’s
License Program‘tests will determine whether a
prospective driver has the minimal level of skills to
operate a heavy truck. However, the carrier manage-
ment’s evaluation of a driver’s background and skills
will remain the dominant hiring standard.

Many carriers devote careful attention to driver
hiring, requiring reference checks, referrals, drug
screening, and interviews, over and above the back-

‘Commercial vehicle operator licensing was changed dramaticall, by
passage of the 1986 Commercial Motor Vehicle Safety Act, but the
gradual phasin,in of the program will delay the full impact of the leg-
islation. The Commercial Driver’s License Program of the Department
of Transportation established five key dates as milestones for identify-
ing and removing unqualified drivers from the road. For further infor-
mation on the program, see ch. 3.
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ground checks and pre-employment physical exam-
inations that DOT requires. Thorough prehiring
evaluation can pay major dividends for manage-
ment. One company uses a carefully developed test
to help determine which applicants have the coordi-
nation, physical capability, and mental attitude to
handle a tractor-trailer combination. The company
has found a very strong correlation between the
driving skill level exhibited during the evaluation
and driver performance after hirings Moreover,
when a driver eventually does have an accident, the
cause is frequently a driving behavior characteris-
tic that the test had identified as needing improve-
ment. Such a diagnostic tool can provide a carrier
with invaluable information to use in both initial
driver training and retraining.’

Automotive safety research shows that those who
indicate on a screening test that they are risk-takers
are likely to be relatively aggressive in their driving
behavior, less mindful of cautions about safety, and
more likely to drive longer hours without rest. On
the other hand, risk averse drivers, though not nec-
essarily more skilled, are likely to give other high-
way users a way out in dangerous road situations
and to show prudence in their driving decisions. '
However, not all carriers understand the benefits
of careful screening—a DOT study of carriers rated
unsatisfactory in the Pacific Northwest found that
35 percent of the firms had unsatisfactory driver
gualification procedures.’

Although driving a truck requires different skills
than driving a car, one study that examined the rela-
tionship between a truck driver’s driving records in
his personal vehicle and in his truck found a strong
similarity between the records. OTA analysis of the
National Accident Sampling System data also shows
that heavy truck drivers involved in accidents have
received citations for previous safety violations,
particularly for speeding (see figure 6-2). However,
the prior record in the truck is a better predictor
than either the record in the private vehicle or the

‘John Dannemiller, Leaseway Transportation Corp., in U.S. Con-
gress, Office of Technology Assessment, “Transcript of Proceedings—
OTA Workshop on Human Factors and Truck Safety,” unpublished
transcript, May 19, 1987, p. 43.

“Fred E. Vanosdall, Michigan State University, personal communi-
cation, May 18, 1988.

‘Richard Schwing, General Motors Research Laboratories, in Of-
fice of Technology Assessment, op. cit., footnote 5.

‘Robert Bleakley, Federal Highway Administration, in Office of
Technology Assessment, op. cit.,, footnote 5, p. 65.
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KEY: DWI = Driving while intoxicated.

SOURCE: Office of Technology Assessment, 1988; based on National Accident
Sampling System data.

total record including both private and commercial
driving.’

Management interest in more stringent screening
procedures ma,be thwarted by demographic and
economic pressures. The Department of Labor re-
ports that the truck driving work force is expected
to increase 17.2 percent b,1995, placing truck driv-
ing among the 37 fastest growing occupations out
of 500 studied.” At the same time, industr,
analysts forecast that finding qualified truck drivers
will become more difficult over the next decade, with
a 30-percent reduction in the available driver pool
expected by 1992. This reduction will be due to
retirements, drug screening, tighter Federal driver
requirements and licensing standards, a shrinking
national labor force, and the perception that truck
driving is a high-stress job requiring excessive time

°Shirley B. Geissinger et al., The Relationshi Between a Truck

Driver’s Performance in a Personal Vehicle and in a Large 7ruck
(Chapel Hill, NC: University of North Carolina, Highway Safety Re-

search Center, June 1986). o i i
I°National Transportation Safety Board, Training, Licensing and

Qualification Standards for Drivers of Heavy Trucks, Report No.
NTSB/SS-86/02 (Washington, DC: Apr. 17, 1986), p. 5.
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away from home.” Truck driver wages rose just
over 20 percent between 1979 and 1987, as com-
pared to a rise of almost 50 percent for all occu-
pations. *

To meet its needs, industry may have to resort
to nontraditional labor sources, such as women and
minorities, and increase wages. Recent proposals to
allow 18- to 20-year-olds to operate commercial ve-
hicles and heavy trucks as on-the-job trainees are
a result of the shrinking driver pool. These proposals
raise safety concerns, since accident statistics point
directly at young drivers as a high-risk group.

Thus, although the importance of the selection
process in screening out unqualified drivers is well
recognized b,many carriers, the need for person-
nel may cause the numbers of problem drivers be-
hind the wheel to grow. Steps may be required to
bolster application of uniform and stringent driver
selection practices throughout the industry.

Alcohol and Drug Use Among Drivers

Although currently being revised, Federal Motor
Carrier Safety Regulations now prohibit possessing,
being under the influence of, or using an intoxicat-
ing beverage or drug while on duty, or consuming
an intoxicating beverage within 4 hours of going on
duty. Furthermore, a person is not qualified to drive
if he or she has a current clinical diagnosis of alco-
holism or drug dependency. These rules were based
on the knowledge that driving performance is di-
rectly affected by intoxication or the influence of
drugs. While the reaction to the ingestion of drugs
and alcohol varies depending on the individual,”
studies show that, for the majority, human perform-
ance is degraded b, blood-alcohol concentration
(BAC) levels of 0.05 or even lower. Epidemiologi-
cal studies also indicate that the risk of being in-
volved, as well as at-fault, in a motor vehicle acci-
dent begins increasing at low BAC levels.” This is
in contrast to a legal standard for intoxication in

9Jim Windsor, “Serious Accidents: Manpower Shortages vs. Driver
Quality,” Heavy Duty Trucking, July 1987, p. 18.

Joanne F. Casey, American Trucking Associations, Statistical
Analysis Department, “An Assessment of the Truck Driver Shortage,”
unpublished manuscript, Aug. 10, 1987, p. 7.

111. c. Drew et al., Effect of Small Doses of Alcohol on a Skill Re-
sembling Driving (London, England: Her Majesty’s Stationary Office,

1959). A 0
“Transportation Research Board, op. cit., footnote 3 P- 40.

highway driving currently set at 0.10 BAC in most
States.”

Many of these research findings are based on au-
tomobile driving performance, and heavy vehicle
drivers operate more complicated equipment on
roadways often designed for smaller vehicles. Pre-
vious studies suggest that although more skilled per-
sons are better able to compensate for the effects
of alcohol than those less skilled, even skilled drivers
show a decreased ability to handle complex tasks
at low BAC levels.” Data analysis clearly corre-
lates drinking with truck accident severity (see figure
4-6 in chapter 4). Recognizing the dangers of alco-
hol consumption and driving, one large petroleum
refining company that sells fuel to truck stop oper-
ators has written provisions into its service contracts
forbidding the sale of alcohol at those stops.” Al-
cohol use is a problem that cuts across driver clas-
sifications as shown in tables 6-1 and 6-2.

" 5If the SECretary of Transportation does not issue a regulation by

October 1988, the blood-alcohol concentration for commercial vehi-
cle drivers will automatically drop to 0.04, consistent with present reg-
ulations for aviation crews and railroad engineers, .
16Transportation Research Board, op. cit., footnote 3, p. 57.
"Gisela Vallandigham, vice president of membership, National
Association of Truck Stop Operators, personal communication, Mar.
15, 1988.

Table 6-1.—Drinking-Related Accidents
by Driver Classification

Number of drivers

Drinking Drinking

involved not involved
Noncommercial . .. ....... 856 90,234
Fulltime................ 3,555 579,260
Parttime................ 205 27,100
Owner-operator . . . ....... 518 66,996
Leased. ................. 546 11,832
Other ..., ............... 303 2,319

SOURCE: Office of Technology Assessment analysis of National Accident Sam-
pling System data, 1981-85.

Table 6-2.—Drinking-Related Accidents
by Carrier Classification

Number of drivers

Drinking Drinking

involved not involved
Noncommercial . . . ....... 856 90,234
For-hire/common . . . ... ... 856 179,662
For-hire/contract . . . ... ... 1,258 194,806
Private . ................. 1,932 242,130
ICCExempt............. 1,142 51,770
Other................... 151 20,163

SOURCE: Office of Technology Assessment analysis of National Accident Sam-
pling System data, 1981-85.
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Evaluations of other drug-related impairment
levels are far more primitive. Reliable evidence about
the effects of drugs on drivers is sketchy, and most
States do not test for drugs other than alcohol. Fur-
ther research on the subject is needed for marijuana
and other controlled substances before adequate im-
pairment guidelines can be established. The Na-
tional Transportation Safety Board (NTSB) hopes
to establish some guidelines for impairment levels
as part of its current drug and alcohol study; the
study is currently scheduled for completion in
1989."

Drug Testing

Many carriers require pre-employment drug and
alcohol testing. When one company started a drug-
alcohol testing program 2 years ago, 15 percent of
the applicants tested positive in the first year.* A
year later, only 8 percent of applicants tested posi-
tive; this company had sent a signal to prospective
drivers that they need not apply if they have a drug
or alcohol problem. Such individuals may seek em-
ployment from other carriers with different screen-
ing policies; indeed, one company in the Midwest
reported that 47 percent of the applicants it screened
had positive drug screens. Another carrier that con-
ducted drug screening of current employees and job
applicants found that 17 percent of the tests were
positive. *

Where management fails to take assertive action,
the drug problem among employees can become en-
trenched. For example, one motor carrier safety di-
rector found evidence of marijuana use while mak-
ing spot checks of his company’s tractors. A
subsequent investigation led to the discharge of 50
percent of the drivers at the terminal involved. In
another instance, a laborator, that performs drug
screening for several major carriers found that even
for repeat examinations, 13 to 18 percent of the tests
were positive. In some cases, this occurred despite
the fact that employees were given 30 to 60 days
advance notice of the tests.” OTA staff found that

"*Pat Loach, project director, National Transportation Safety Board,
personal communication, Mar. 18, 1988.

“Ken Thompson, Yellow Freight System, Inc., in Office of Tech-
nology Assessment, op. cit., footnote 5, p. 147.

“Richard Landis, Associate Administrator for Motor Carriers, tes-
timony before the Senate Committee on Commerce, Science, and
Transportation, Feb. 18, 1986.

“Ibid., p. 28.

drugs are readil available at truck stops, some of
which are well-known among drivers for drug activ-
ity, and CB radios are used openly for advertising
or soliciting drugs.”

Appropriate formal procedures for periodic drug
and alcohol testing of employees have been the sub-
ject of much debate. Many motor carriers conduct
testing on a calendar basis for all employees; others
test a sample of employees.” The International
Brotherhood of Teamsters’ master freight agreement
guidelines for physical examinations and for test-
ing urine for marijuana and other classes of drugs
generally follow standards set by the U.S. Depart-
ment of Health and Human Services. Members can
be tested during their regular DOT physical exam-
inations and when probable suspicion or cause can
be established.” Although the Teamsters represent
many drivers working for large trucking concerns,
the majority of drivers are not subject to this agree-
ment. When an independent driver contracts with
a larger carrier, however, he must abide by that com-
pany’s policy. It has been estimated that carriers
large enough to mount their own alcohol and drug
abuse programs are responsible for less than one-
third of the heavy trucks using the highways.”

In a survey of 1,762 truck drivers conducted re-
cently in Florida, 33 percent of the drivers reported
being previously tested for alcohol, and 38 percent
reported being previously tested for drugs by the
company they were presently driving for or to which
they were leased. Owner-operators reported the
lowest frequency of testing, 29 percent for alcohol
and 31 percent tested for drugs, respectively. Drivers
employed by for-hire carriers reported the largest
percentage of prior testing. Attesting to concern
about substance abuse among drivers, 73 percent
of those surveyed stated that they support manda-
tory random alcohol and drug testing by em-
ployers.”

The reliability of the testing methods is of special
concern for drug tests. The most accurate tests,

2An OTA analyst made several trips with over-the-road drivers in
conjunction with this project.

! “Thomas Donohue, President and CEO, American Trucking Asso-
ciations, testimony before the Senate Committee on Commerce, Sci-
ence, and Transportation, Feb. 18, 1986.

“Transportation Research Board, op. cit, footnote 3, p. 132.

5lbid., p. 132.

¥Regular Common Carrier Conference, “Highway Common Car-
rier News Release,” Nov. 16, 1987.
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which are also the most expensive ($30-$125), can
produce 2 to 3 false positives per 100 tests. Because
of the likelihood of false readings, laboratory experts
urge a followup test. While many cost-conscious em-
ployers are not willing to pay for additional tests,
others share information with the applicant and will
re-evaluate the applicant if he or she takes a sec-
ond test at personal expense.”

Some companies are sensitive to the counseling
needs of drug and alcohol abusers. One carrier’s em-
ployees are given a drug test as part of their annual
physical examination; they are notified of their
scheduled appointment 30 days in advance. The
company feels a responsibility to assist the driver
in obtaining treatment if the employee informs man-
agement prior to the physical of a drug or alcohol
problem.”

More stringent methods for detection of alcohol
use by truck drivers while on the road have also been

“"GregBorzo, “Motor Carriers Ingtitute Pre-Employment Drug
Tests,” Traffic World, June 15, 1987, p. 12.

®Ken Thompson, Yellow Freight System, Inc., in Office of Tech-
nology Assessment, op. cit., footnote 5, pp. 147-148.

discussed as enforcement measures. A recent study
conducted by the Transportation Research Board
(TRB) concluded that the technical ability to de-
tect and measure BAC levels of less than 0.05 is
available with current screening and testing devices.
However, the legal authority of public enforcement
officers to enforce a law based on a low BAC stand-
ard with breath-screening devices has not been
definitively established. If the ability to do so sur-
vives legal scrutiny, the TRB report indicates cost-
effective enforcement could be carried out by screen-
ing drivers at truck weigh stations and as part of
vehicle safety inspections. Blood tests could be man-
datory after injury-producing accidents. TRB esti-
mates that vigorous enforcement of this kind would
save between 80 to 140 lives annually at a minimum
BAC level of 0.10, 110 to 190 lives at a 0.04 BAC
threshold, and 130 to 250 lives at a limit of 0.00
BAC. The total public and private costs for enforce-
ment at each level is estimated at $30 million, $40
million, and $50 million, respectively .29

ZgTransportation Research Board, op. cit., footnote 3, p.z.

MANAGEMENT APPROACH

Driver attitude is a major influence on truck safety
and that attitude is affected b,company manage-
ment philosophy and the work environment. A car-
rier that actively promotes safety and rewards good
practices establishes safety as a major driver respon-
sibility. This approach often requires extra effort to
develop staff leadership and provide safety incen-
tives; however, under such management, drivers are
more likely to view themselves as professionals,
accountable for the safe operation of their vehicles.
Incentive programs may include cash bonuses,
award programs, group recognition, and distribu-
tion of patches, pins, wallet cards, rings, and even
stock for different levels of achievement.

One firm has adopted a formal corporate ap-
proach to safety that focuses on: 1) driver selection,
2) driver training, 3) driver conditioning, and 4)
driver management.” Communication is an im-

®John J. Killilee, Consolidated Freightways, in Office of Technol-
ogy Assessment, op. cit, footnote 5, p. 152.
"Dannemiller, op. cit., footnote 5, pp. 42-46.

Photo credit: Karen Mathiasen, OTA staff

Management emphasis on safety can focus drivers
on its importance.

portant safety ingredient at another firm. For in-
stance, group discussions between management and
drivers encourage driver feedback and provide man-
agement with constructive information about oper-
ations. Good rapport between labor and manage-
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ment brings better agreement about organizational
goals and how to achieve them.

One management consulting company has devel-
oped a program to establish a positive corporate atti-
tude toward safety through management strategies,
technical training, and operations. The program ad-
dresses vehicle inspection, driver selection, drug
screening, driver health, hazardous materials haul-
ing, city and over-the-road driving, hours of serv-
ice, accident reporting, worker’s safety, and secu-
rity.” Another company that produces industry-
related instructional material is developing a series
of video-training programs on trucking. Safety pro-
grams will cover driver fatigue, road vision, driving
a bobtail with an empty trailer, and professionalism.
Technical training programs will include brake sys-
tems, motors, truck specifications, and gauges and
switches. Numerous other trucking associations
and commercial firms also publish training materi-
als. No widely accepted standards exist for evaluat-
ing any of these programs.

Companies that have mounted carefully struc-
tured and intensive safety efforts have found ma-
jor cost benefits in the quality of customer service,
productivity improvements, and accident avoidance
leading to lower insurance costs.” United Parcel
Service (UPS), one of the most successful carriers
in the country, is such a company, and its accident
rate is one-tenth the national average. Box 6-A de-
scribes UPS operations and safety management tech-
niques.

Creating an environment that does not com-
promise safety requires management to balance reg-
ulatory requirements, such as hours-of-service rules,
and customer service needs—just-in-time deliveries,
for example. Intense competition for freight and
market share provides a powerful incentive to in-
crease productivity, utilize capacity, and push drivers
to the limit of their ability to stay alert at the wheel.
Some companies inform customers directly that

“Jay Deragon, president, Megasafe, personal communication, Oct.
12, 1987.

“'Bernadette Williamson, senior producer, The Kalamazoo Writing
and Video Co., Merv Orr’s Transportation Training Corp., personal
communication, Feb. 25, 1988.

“Robert D. Powell, vice president, Finance, Arthur H. Fulton, Inc.,
personal comunication, Jan. 26, 1988.

trade-offs exist between costs and quality of serv-
ice, and that safe, reliable service is worth dightly
higher rates.’*

However, drivers complain that shippers, brokers,
and dispatchers often push hard for unrealistic de-
livery schedules that violate regulations. While an
oversupply of carriers in the mid-1980s enabled ship-
pers to shop around for carriers willing to take a
load on any terms, this is less true today. Nonethe-
less, drivers resent being held responsible for viola-
tions of weight laws or hours-of-service regulations.
The American Trucking Associations, inc. (ATA)
advocate placing responsibility directly on shippers
for demanding that truckers drive longer or faster
than is legal to deliver goods.” Others claim that
the need to use brokers places additional constraints
on both shippers and carriers.” The State of
Rhode Island has acknowledged that drivers are
often subject to strong pressure from carrier man-
agement and imposes fines and citations for motor
carrier owners whenever their drivers are cited.”
One expert finds that drivers feel less pressured to
take loads exceeding weight limits in States where
this change in policy has occurred.*

The Federal Highway Administration (FHWA)
has two small, new programs that address similar
issues. The Commercial Accident Prevention and
Evaluation Program was started in 198? to identify
carriers with high at-fault accident rates and develop
countermeasures to reduce risks. The Educational
and Technical Assistance Program is a nationwide
safety information program aimed at carriers,
drivers, and industry associations. Mass mailings of
literature identify highway locations with high ac-
cident rates and detail accident avoidance tech-
niques.*

PDannemiller,op. "+ ¢ 000t 5, p. 46; and ibid.

¥Donohue, op. cfbotnote 23, p. 50.

*James Johnston, Owner-Operators Independent Drivers Associa-
tion of America, in Office of Technology Assessment, op. cit., foot-
note 5, pp. 240241.

“William Maloney, associate administrator for motor carriers,
Rhode Island Public Utilities Commission, personal communication,
Feb. 2, 1987.

¥Patricia Wailer, University of North Carolina, Highway Research
Center, personal communication, May 19, 1987.

#Robert Bleakley, Federal Highway Administration, personal com-
munication, July 6, 1988.
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DRIVER TRAINING

OTA accident data analysis shows that level of
driver training is the second most frequently cited
factor for motor carrier accidents. Although relia-
ble statistics do not exist, industry experts estimate
that the majority of drivers have not had adequate
formal training. Research indicates that experienced
drivers often acquire bad driving habits that could
be corrected through remedial or inservice training.
A number of carriers have recognized the impor-
tance of thorough training and have developed their
own programs, described later in this section.

At present, no Federal requirement exists for
drivers of heavy trucks to receive formal training,
nor does a single State impose a training require-
ment for all drivers of heavy trucks.” Federal reg-
ulations for the Commercial Driver’s License estab-
lish qualifications on the basis of whether a person
can safely operate the vehicle and secure the load
to be carried, skills that can be acquired through
either training or experience. Many motor carriers
do not impose specific training requirements, but
require applicants to have a minimum of 2 years of
on-the-road experience.” This poses difficulties for
graduates of accredited training programs, since the
only way to meet this demand is to drive for a firm
that has no such requirement.

Formal truck driver education is available through
proprietar truck driver training schools, nonprofit
public education institutions, and in-house motor
carrier training programs. The number of proprie-
tary training programs is estimated at around 200,
with fewer than 10 being in-house programs. Tui-
tion ranges from $350 to $5,000. Course length,
qualifications of the instructors, student/teacher ra-
tios, and, most importantly, time spent on the road
driving vary widely among programs.“A survey of
truckers in Florida indicated that 23 percent of the
1,800 respondents reported receiving formal driver
training school instruction prior to becoming a
professional driver; the average time as a truck driver
was 15 years."

$'National Transportation Safety Board, op. Cit., footnote 10,p.7.

“Phil Willis, “Novice Finds Employment Catch-22,” True-ker.~ USA,
vol.4,No.30, July2 1, 1987, p. 29.

#National Transportation Safety Board, op. cit.,, footnote 10, p. 9.

*Regular Common Carrier Conference, op. cit., footnote 26,p.1.

Training Standards

Truck driver training schools are subject to over-
sight from various licensing and accrediting bodies.
Some States, such as Maryland, Pennsylvania, and
Indiana, require driver training schools to be
licensed, although different agencies are assigned this
oversight responsibility. While these authorities
often establish a minimum number of course hours,
requirements for course content usually are not
specified.” Some schools have been accredited by
the National Association of Trade and Technical
Schools or the National Home Study Council. The
vast majority of programs, however, have not been
accredited by either organization.

DOT issued proposed minimum standards for
training tractor-trailer drivers in 1984, in an effort
to establish guidelines for truck driver training. The
standards call for a minimum 320-hour course last-
ing 8 weeks, if taken on a full-time basis. Course
content included basic truck operation, safe oper-
ating practices, advanced operating practices, vehicle
maintenance, and nonvehicle activities. The stand-
ards also covered instructor qualifications, school
facilities, graduation requirements, and student
placement. No final action was ever taken on the
proposed standards, although the Office of Motor
Carriers (formerly the Bureau of Motor Carrier
Safety) published a ready-made curriculum, Model
Curriculum for Training Tractor-Trailer Drivers, in

‘iNational Transportation Safecv Board, op. cit., footnote 10, p. 11.

Photo credit: Tse-Sung Wu, OTA staff

Adriver receives on-the-road instruction.
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1984. Included in the 2,500-page document are in-
structions for the school administrator, instructor,
and student. These standards cannot be used for
evaluating existing schools until their validity has
been tested with actual schools and students, and
DOT has not taken steps to do this.

The Professional Truck Driver Institute of Amer-
ica (PTDIA) was formed by industry in 1986 to cer-
tify acceptable training schools. PTDIA has adopted
a curriculum based on the Federal model and started
certifying driver training programs in mid-1988.
PTDIA is funded entirely by industry and has both
carrier and public enforcement representatives on
its Board of Directors. The organization emphasizes
the critical importance of the number of hours of
hands-on, behind-the-wheel driving time a student
receives.”While PTDIA’s activities have been sup-
ported by many in the industry, the Commission
of Accredited Truck Driving Schools maintains that
driving schools should be free to structure their cur-
ricula to meet their educational objectives.”

Training Programs

Although relatively few in number, cariers in-
house training activities can be very effective (see
box 6-A on UPS, for an example). 1n 1980, a large
general commodities motor carrier implemented a
training program to instruct all new drivers in the
safe handling of the vehicle and cargo and has re-
ported a 14-percent decrease in line-haul accident
frequency despite a 38-percent increase in line-haul
mileage.”In another case, a trucking firm's com-
mitment to training led to the provision of a cur-
riculum, equipment, instructors, and course evalu-
ations as aids to outside training schools.“This
firm's screening test for prospective drivers has been
carefully crafted to identify driving patterns and
habits that have the potential to cause accidents.

#Thomas M. Strah, “ Truck Driver Training: A Matter of Stand
ards,” Transport Topics, Jan. 18, 1988, p. 16.
“James J. McAlpin, vice president, Administrative Services, USA

Training Academy, personal 6r:gmmunication, Feb. 4, 1988.
*8 Strah, op- dit., footnote 46, P- g

*“Dannemiller, op. cit., footnote 5, pp. 43-44.

The insurance industry has also developed train-
ing programs to promote safe driving behavior. One
insurance company offers a 5-day seminar, open to
driver trainers, safety personnel, maintenance su-
pervisors, and to the management of fleet policy-
holders. It includes both classroom and behind-the-
wheel experience. The examination of several fleets’
safety records before and after personnel received
training showed consistent reductions in accident
frequency and loss rate per vehicle.”

An alternative approach is developing a truck
driver apprenticeship program so that new drivers
will receive qualified supervision and develop safe
driving habits. In the Netherlands, for instance, pro-
spective new drivers undergo a 2-year apprentice-
ship.” There is currently no organized apprentice-
ship program for heavy truck drivers in the United
States, although the issue has been raised in the past
and is again being discussed.

Recurrent training of employees is important not
only to keep experienced drivers up-to-date, but to
identify bad habits that may have developed over
time. For example, research in Europe has shown
how little perception even experienced drivers have
of their actual speed when they are in a monoto-
nous or repetitive driving situation.”On U.S.
highways, difficulties with speed perception are acute
when a driver leaves the Interstate system and moves
onto two-lane roads, where speed limits, access, me-
dian control, and signs are quite different.”

Keeping drivers physically fit, through physical
conditioning, weight control, and aerobic capacity
can reduce fatigue and stress. One carrier is install-
ing a physical conditioning program nationwide for
its line-haul drivers to assist them in developing
physical and mental stamina to cope with long-haul
driving.”

%Southern Motor Cargo Magazine, “The Driver is the Decision-
Maker,” May 1984.

INational Transportation Safety Board, op. cit., footnote 10, p. 21.

’David Lowe, The Tachograph(Solihull, England: Fleet Planning
Limited, 1982), p. 213.

James Johnston, Owner-Operators Independent Drivers Associa-
tion of America, in Office of Technology Assessment, op. cit., foot-
note 5 nn 116-117.

51 Dannemiller,op. €t ¢ o o 5, p. 45.
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SHARING THE ROAD WITH THE DRIVING PUBLIC

Heavy vehicle operators often claim that most
automobile drivers are unaware of the limitations
and space requirements of heavy trucks. The longer,
wider trucks now permitted are difficult to see
around and require longer distances to pass than
current highway designs allow. Heavy truck drivers
operating in congested areas try to leave enough dis-
tance between their own and other vehicles for a
complete stop. However, automobile drivers often
cut sharply in front of trucks, making it difficult to
avoid an accident—for which the truck driver may
be cited,

Education programs for automobile drivers could
help make them aware of safety issues related to
sharing the road with trucks. States such as Ten-

nessee are considering reorganizing their driver
licensing programs to include material and questions
on truck safety. An information videotape for au-
tomobile drivers on sharing the road with trucks
is another possibility;” it could be shown to peo-
ple waiting to obtain driver licenses.

Education programs to inform small carriers about
better road safety have also been developed. Avail-
able through the National Safety Council and ATA,
these materials describe how a carrier as small as
a 10-person trucking company can implement an
effective safety program.

%Paul Melander, Tennessee Public Service Commission, personal
communication, May 19, 1987.

HOURS OF SERVICE

The hours-of-service rules in effect today are es-
sentially the same as those promulgated in 1937
and 1938 by the Interstate Commerce Commission
(ICC).*The regulations prohibit carriers from re-
quiring or permitting any driver to drive more than
10 hours at a time after being on duty more than
15 hours. Drivers must have 8 consecutive hours
off-dut,before driving again. In addition, drivers
are prohibited from driving after 60 hours of on-
duty time in any 7--day period, or 70 on-duty hours
in any period of 8 consecutive days.” Drivers are
required to keep records of their driving in a log-
book that must be available for inspection by en-
forcement officers at all times. *“

Complex and difficult to enforce, the hours-of-
service rule is subject to problems ranging from fal-
sification and abuse of logbooks by drivers to loose
interpretations of “on duty” and “off duty” by man-
agement. The 15-hour on-duty period can be ac-
counted for during the course of a driver’s overall
duty day in any number of ways. For example, the

*Trucking is not Subject to the Fair Labor Standards Act. Carriers

do not have to pay time-and-a-half for a greater than 40-hour work
week. This creates an incentive for a carrier to hire the fewest drivers
possible and to have them work the longest hours possible in order
to maximize profits.

“United States Court of Appeals for the District of Columbia Cir-
cuit, Professional Drivers Council v. Bureau of Motor Carrier Safety,
Petitioners’ Brief, No. 81-2283, Mar. 8, 1982.

driver’'s employers may “relieve” him of duty—
responsibility for the vehicle—for meals and rest
breaks. Tiring and strenuous activities, such as load-
ing and unloading performed by the driver, are not
considered part of driving time, although they are
considered duty time and usuall, contribute to fa-
tigue. Furthermore, 8 hours of off-duty time often
does not afford drivers adequate time to travel to
and from their jobs, eat, bathe, and attend to life’s
other requirements, as well as to get adequate un-
disturbed sleep. Finally, the illegal practice of requir-
ing a driver to wait at a terminal in an “off-duty”
status for a work assignment contributes to fatigue
prior to the start of a driving tour.* These factors
help explain why many drivers keep double logbooks
(one for enforcement officers and one for themselves)
or make false entries.

Many drivers are compensated on the basis of how
many miles they drive during a pay period. A long-
haul driver faces a choice between violating hours-
of-service rules and maintaining his income if bad
weather, highway conditions, or shipper-related de-
lays prevent him from driving an acceptable num-
ber of miles. Drivers risk accidents and deny them-
selves adequate sleep by accepting loads that require
many consecutive hours of driving to reach a final

#Ibid., p. 9.
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Photo credit: Michael Hines, OTA staff

Federal regulations require drivers to record their hours of service.

destination on time. Nonetheless, drivers sometimes ... driver performance deteriorates, driver alert-
boast of their long-distance driving accomplishments ness.., diminishes, rest breaks become less effec-
and stoically shrug-off unrealistic shipper deadlines.” tive, and accident probability increases, all within
the current 10-hour daily limitation on driving time.

ICC, and subsequently DOT, have recognized It [the regulation] is further at odds with a good deal
that the hours-of-service rules are subject to abuse. of anecdotal evidence from the drivers to the effect
In 1972, the Bureau of Motor Carrier Safety (BMCS) that they do suffer from considerable fatigue but are

in DOT initiated a comprehensive study of the rela-
tionship between dangerous levels of fatigue among
truck drivers and the current hours-of-service reg-
ulations.” The report compiled and analyzed sci-
entific and medical data reflecting driver perform-
ance and physiological responses collected during
195 truck and bus runs. A total of 1,550 hours of
continuous data was obtained and analyzed on
62,000 miles of highway truck travel in all parts of
the country, and in all weather and traffic condi-
tions. The study concluded:

*An OTA staff member heard one operator in Pennsylvania at 8:00
am. admit to having to be in Burbank, Californiaat 11:00 a.m. just
2 days later.

‘In 1985, the Bureau of Motor Carrier Safety was reorganized and On duty activities such as loading and unloading, in
renamed the Office of Motor Carriers. addition to driving, contribute to driver fatigue.

Photo credit: Land Line
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unwilling to admit it because of the feared economic
consequences. ™

This study focused on scheduled relay operations
of large common carriers whose drivers were able
to plan their rest,” and no formal regulatory ac-
tion was taken. BMCS acknowledged that further
research was needed to provide data for revising
hours-of-service rules, especially on drivers whose
assignments were irregular in frequency, duration,
and starting times, and who often could not pre-
dict when they would be driving.

The second phase of BMCS'’s fatigue study, issued
in 1978, found that relay drivers operating irregu-
lar schedules suffered greater fatigue, physiological
stress, and performance degradation than drivers
working similar hours on a regular schedule. Fatigue
effects were evident after about 8 hours of relay truck
driving on a regular schedule and considerably
earlier when the schedule was irregular. Cargo load-
ing increased the severity of fatigue associated with
irregular working schedules.” The reported find-
ings were considered conservative, since the drivers
in the study were allowed 8 hours of sleep each day.

“William Harris et al., Human Factors Research, Inc., A Study of
the Relationships Among Fatigue, Hours of Service, and Safety of Oper-
ations of Truck and Bus Drivers, Report No. BMCS-RD-7 1-2 (Wash-
ington, DC: U.S. Department of Transportation, Federal Highway
Administration, Bureau of Motor Carrier Safety, November 1972), p. xi.

®Robert A. Kaye, Director of the Bureau of Motor Carrier Safety,
memo to Arthur L. Fox, I, Esq., Aug. 21, 1973.

“'Robert R. Mackie and James C. Miller, Human Factors Research,
Inc., Effects of Hours of Service, Regularity of Schedules, and Cargo
Loading on Truck and Bus Driver Fatigue, Report No. DOT HS-803
799 (Washington, DC: U.S. Department of Transportation, National
Highwa,Traffic Safety Administration, October 1978).

A separate, concurrent study of accident data
found that the length of driving time by itself was
not related to frequency or severity of truck acci-
dents. However, the combination of driving and
nondriving time could be related to driver fatigue
and play a role in accident occurrence.”Following
the results of these studies, BMCS subsequently is-
sued a Notice of Proposed Rulemaking and con-
ducted public hearings in several cities around the
country. By the end of 1978, BMCS had accumu-
lated what it considered to be sufficient informa-
tion to justify amending the hours-of-service regula-
tions.” Table 6-3 provides a summar,of hours-
of-service regulation options that BMCS considered.

In 1981, however, the agency terminated the rule-
making action and closed the docket, citing the
absence of a direct relationship between the hours-
of-service rules and accidents. Also, in 1981 BMCS
commissioned an economic study of the cost of mod-
ifying the hours-of-service rules to conform with
Office of Management and Budget and DOT policy
requirements. The projected costs of each of the gov-
ernment’s three major options were considered to be
significantly greater than the projected benefits.”

‘Safety Management Institute, Analysis of Accident Data and
Hours of Service of Interstate Commercial Motor Vehicle Drivers, pre-
pared for the Bureau of Motor Carrier Safety (Washington, DC: Aug.
11, 1978).

““United States Court of Appeals, op. cit., footnote 57, p. 18.

*Booz, Allen & Hamilton, Inc., Assessment of rhe Impacts of Pro-
posed Hours of Service Revisions, prepared for the Bureau of Motor
Carrier Safety (Washington, DC: June 24, 1981).

FATIGUE AND SLEEP NEEDS

Medically-related sleep disorders and occupation-
ally-induced sleep disturbances seriously impair driv-
ing ability. Scientific literature makes clear that
human performance is best at moderate levels of
arousal. At low levels, the brain loses the capacity
to make quick and informed decisions; at high levels,
actions may be frequent, but ill-directed.” Fatigue
and sleepiness are associated with low levels of
arousal. Normal fatigue can be exacerbated by three
categories of stress factors: 1) physical environment

“Allnutt, op. cit.,, footnote 2, p.13.

such as temperature and vibration; 2) physiologi-
cal factors such as poor or inadequate sleep, drugs
and alcohol, or irregular eating habits; and 3) psy-
chological factors such as anger, fear, and frustra-
tion.” A distinction is sometimes made for drivers
between single-trip fatigue, where an opportunity
for recovery may exist; cumulative fatigue, in which
recovery time between trips is not adequate; and
chronic fatigue, which usually requires medical assis-
tance. The behavorial symptoms of all three types

“Ibid., p. 15.



Table 6-3.—Current and Proposed Hours-of-Service Regulations

Section Current regulations Option | Option I Option Il
Driving time 10 hours 8 hours 12 hours 10 hours
On-duty time 15 hours 12 hours 12 hours 15 hours

Cumulative on-duty time

Off-duty periods

Meal period

Driving relief period

Intermittent off duty
Duty tour limit
Sleeper berth

Time-of-day restrictions

70 hours in 8-day period
60 hours in 7-day period

8 hours

10 hours at home terminal

24 consecutive hours after
driving during 6 days

None required

None required

Not prohibited
No specific limit

2 periods totaling 8 hours,
neither less than 2 hours

None

70 hours in 8-day period

8 hours at foreign terminal

12 hours at home terminal

24 consecutive hours per
7-day period, or 48
consecutive hours per
14-day period

30 minutes after 7 or more
hours on duty (logged as
on duty)

30 minutes after 4 hours
(logged as on duty), may
include meal period

Prohibited
15 consecutive hours

2 periods totaling 8 hours,
neither less than 2 hours

None

8 hours at foreign terminal

30 minutes after 7 or more
hours on duty (logged as
on duty)

30 minutes after 4 hours
(logged as on duty), may
include meal period

Not prohibited

12 consecutive hours

Any 8 consecutive hours of
duty may include sleeper
berth time and off duty
combined if consecutive

None

70 hours in 8-day period
60 hours in 7-day period

8 hours

None required

None required

Not prohibited
No specific limit

2 periods totaling 8 hours,
neither less than 2 hours

Driving between midnight
and 6 a.m. prohibited

SOURCE: Office of Motor Carriers, 1988.

0s1
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of fatigue are similar, however.”Sound, adequate
sleep is the best way to relieve fatigue, which is an
independent variable affecting behavior and per-
formance.

Off-duty time, as specified in the regulations, often
does not translate into sleep or rest time, as it was
intended to do, partly because of the way the body
functions biologically. Sleep researchers have shown
that the body typically functions according to a cir-
cadian, or 24-hour, cycle that includes regular, de-
fined periods of rest. Thus, when a driver starts his
off-duty time, he may not be biologically ready to
rest. As an example, a driver who begins a driving
day at 6:00 a.m. must stop to rest at 4:.00 p.m.,
according to the regulations. However, unless this
is his accustomed time for sleep, his circadian cycle
is not ready for him to begin prolonged rest. The
driver is likely to take a nap eventually, but can be-
gin driving again at midnight, just when the body’s
normal circadian cycle prepares him for sleep.” As
a result, his alertness level and abilit,to operate a
vehicle will be severely impaired.

The type of rest can affect driver performance as
well. One recent study of truck drivers found that
sleep disruption associated with sleeper berth use
causes fatigue and deterioration of truck driver per-
formance. In fact, the accumulation of 8 hours rest
split between two sleeper berth shifts increased the
risk of death by a factor of three for truck drivers

“Ibid., p. 18.
®David Dinges, University of Pennsylvania, in Office of Technol-
o0g,Assessment, op. cit., footnote 5, pp. 73, 75, 127.

Photo credit: Karen Mathiasen, OTA staff

Drivers who sleep in sleeper berths do not receive
adequate rest, according to recent research.

involved in accidents, according to the research re-
suits.” Moreover, research in Europe shows that
accident involvement rates for truck drivers increase
dramatically as work shift duration exceeds 8 hours
(see figure 6-3).”

Research also shows that no amount of mental
or physical conditioning can prepare people to oper-
ate at normal levels if deprived of sleep. Reaction
times double or triple, and the brain lapses into sleep
for fractions of seconds at a time, especiall, during
monotonous circumstances, such as driving. Such
factors may explain the disproportionate share of

"Robin P. Hertz, “Sleeper Berth Use as a Risk Factor for Tractor-
Trailer Driver Fatality,” paper presented to the American Association
for Automotive Medicine, New Orleans, LA, September1987, pp.9-10.

"Patrick Hamelin, “Truck Driver Involvement in Traffic Accidents
as Related to their Shiftworks and Professional Features, * Symposium
on the Role of Heavy Freight Vehicles in Traffic Accidents,vol.2 (Ot-
tawa, Canada: Organisation for Economic Cooperation and Devel-
opment, April 1987), pp. 3-107.

Figure 6.3.—Truck Accident Risk Compared
With Duration of Truck Work Shift

Q

Risk rate

0 1 \ 1 1 1 |
<=1 o0 <=1 2 >12

<=4 <=6 <=8

Work shift duration, in hours

aA risk rate greater than 1.0 means that on average, more accidents occur at those

times in a given work shift than would be expected on the basis of the number
of truck trips.

SOURCE: Office of Technology Assessment, adapted from Patrick Hamelin,
‘(Truck Driver's Involvement in Traffic Accidents as Related to Their
Shiftworks and Professional Features,” Symposium onthe Role of
Heavy Freight Vehicles inTraffic Accidents (Ottawa, Canada: Organi-
sation for Economic Cooperation and Development, April 1987), vol.
2, pp 3-107.
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accidents that occur 1 or 2 hours into a driving
shift,” and the high level of fatal accidents in the
early morning hours between 5:00 and 7:00 a.m.
According to sleep researchers, these are times when
a person is particularly vulnerable to an accident-
causing situation due to lowered alertness. Experts
have found that an additional period of decreased
alertness also occurs in the mid-afternoon.” Drugs
and alcohol also affect a sleepy person much more
strongly. ”

Overweight, middle-aged males, a description fit-
ting many truck drivers, are primary targets for a
sleep disorder known as sleep apnea. A person suffer-
ing from sleep apnea rarely knows he or she suffers
from the disorder, which is characterized by abnor-
mal breathing at night and results in excessive day-
time sleeping.” While some companies can sched-

"Hertz, op. cit, fantnote 71, p. 76.

“Technology EVIEWs «Mathematics of Sleep,” February-March
1987, p. 13.

“David Dinges, University of Pennsylvania, testimony before the
Senate Committee on Appropriations, Subcommittee on Transporta-
tion, May 14, 1987.

*David Dinges, University of Pennsylvania, personal communica-
tion, May 19, 1985.

TECHNOLOGIES TO ADDRESS

Carriers utilize numerous technologies to address
management concerns about driver performance.
For example, driving at high speed and the fre-
guency and severity of accidents are strongly cor-
related (see chapter 4). Many carriers have chosen
to install road-speed governors to limit the speed
at which their tractors operate. These devices pre-
vent the engine from generating more than the speci-
fied revolutions per minute, thus controlling the top
speed of the vehicle. If maintained in good work-
ing order, governors can keep speed close to the le-
gal limit and improve fuel economy as well.

Some States, such as Virginia, have outlawed the
use of radar detectors in efforts to curtail speeding.
Since the sole function of a radar detector is to rec-
ognize when radar is measuring the vehicle’s speed,
the prevalence of these devices in trucks indicates
the potential for abusing speed limits. One recent
study found that radar detectors encourage speed-
ing, with the vehicles traveling fastest being most
likely to be equipped with the devices. Moreover,

ule drivers so that their on-duty and rest hours occur
at regular 24-hour intervals, others find it difficult.
However, driver and management awareness of the
reality of the effects of sleep deprivation and the vul-
nerabilit, to accidents is a first step toward address-
ing the problem. Management sensitivity to the fact
that some drivers may be less alert during driving
tours due to a sleep disorder is also important.

The development of portable performance devices
that detect, in a quick, reliable, and noninvasive
manner, whether a person is reacting adequately to
the road is a realistic long-term goal.” Such alert-
ness devices, however, can create an environment
of false security—an operator awakened by such a
device may conclude that he can continue driving
since he is awake. Alternatively, the driver could
feel tired but decide to continue” driving because he
assumed that the alertness device would awaken him
if he did fall asleep. The driver remains ultimatel,
responsible for driving safely, for not substituting
these devices for sleep, and for adhering to hours-
of-service regulations.

bid.

HUMAN PERFORMANCE ISSUES

of all vehicles on the road, tractor-trailers are the
most likely to be equipped with radar detectors.”
In another survey, 69 percent of owner-operators
responding acknowledged that their vehicles were
equipped with radar detectors.”Further study of
driver behavior in radar detector-equipped vehicles
is underway at the Texas Transportation Institute,
although results are not yet available.” A separate
survey of truckers in Florida found that 79 percent
use radar detectors.”

The use of detectable radar by enforcement officers
countered by the use of radar detectors and radar
jamming devices by drivers reflect the conflicts be-
tween a highly competitive market and enforcing
safety standards. While some segments of the car-

®IIHS status Report, “Radar Detectors Spur Speeding,” vol. 22, No.
3, Mar. 14, 1987.

“Owner-Operators Independent Drivers Association of America,
“Survey,” unpublished manuscript, Mar. 23, 1988.

*®Dave Seiler, National Highway Traffic Safety Administration, per-
sonal communication, Apr. 11, 1988.

“Regular Common Carrier Conference, op. cit,, footnote 26, p.2
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rier industry oppose legal sanctions against the de-
vices, a joint petition to DOT was filed in spring
1988 by the American Automobile Association,
ATA, the Insurance Institute for Highway Safety,
and the National Safety Council, asking that they
be prohibited.

On-Board Recording Devices

Safety advocates have proposed using on-board
recording devices to monitor compliance with hours-

Photo credit: Rockwell /nternational Corp.

This on-board computer automatically records and
stores the driver’s hours of service.

of-service rules. Units are currently available that
can track distance traveled, driving time, breaks,
daily rest periods, and speed limit compliance in
addition to equipment-related information. These
devices are discussed at length in chapter 5.

s
Photo credit: Rockwell International Corp

Computers that store driving records and hours-of-
service information can be an efficient

alternative to paperwork.

CONCLUSIONS AND POLICY OPTIONS

Improving human performance in an industr,
that must meet demanding time schedules to pros-
per is a difficult task. However, since human error
is the largest single cause of motor carrier accidents,
OTA concludes that an aggressive Federal pro.
gram to address human factors issues is a top
priority.

Legislation passed in 1986 requiring a Commer-
cial Driver’s License (CDL) is a major step in estab-
lishing uniform truck driver licensing standards and
practices. OTA concludes that for public safety,
no exemptions to the requirement for a CDL are
warranted. Exemptions of any kind would weak-
en the effectiveness of the legislation. Congress
will wish to monitor closely DOT’s decisions as the
CDL program is implemented. For example, abun-
dant evidence exists that truck driver performance

is impaired b, BAC levels below 0.10 percent and
that alcohol use increases both the likelihood and
severity of accidents. Congress may wish to ensure
that DOT sets acceptable BAC levels for truck
drivers at 0.04 percent (or lower), corresponding
to the levels for airline crews and railroad
engineers.

Further, OTA concludes that drug abuse by
truck drivers is a significant safety factor that
deserves substantial study to prepare for regula-
tion. The results of the current NTSB study will
provide valuable information on levels of drug use
and their contribution to driver impairment. How--
ever, more study will be necessar,to determine the
appropriate regulator, standards. A requirement for
drug and alcohol screening for driver applicants, as
part of periodic DOT-required physical examina-
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tions, and for probable suspicion or cause, deserves
consideration. Furthermore, a DOT pilot demon-
stration program with one or more States for ran-
dom drug testing could provide valuable informa-
tion on the role of such testing in accident reduction
and the acceptability of such a program on a na-
tional basis. Congress may wish to encourage DOT
to act on these options. Since a record of previous
violations is characteristic of many truck drivers in-
volved in serious accidents, Congress may wish to
monitor DOT’s decisions about violations commit-
ted during part-time employment or off-duty driving.

The contribution that careful, appropriate train-
ing can make to accident reduction has been am-
ply documented by industry. OTA concludes that
training is an area neglected by DOT and that na-
tional guidelines for driver training are needed.
(See chapter 4 for policy options that address this
issue.)

Considerable public and private effort will be re-
quired to make any new safety standards effective.
Carrier management commitment to safety and to
implementing new standards play pivotal roles. A
cooperative government-private sector research and
education program is one way to address manage-
ment issues such as driver hiring, screening, train-
ing programs, and scheduling revisions to help ac-
commodate circadian rhythm.

The hours-of-service regulations, do not ade-
guately account for the effects of operating on the
Interstate highwa, system, new vehicle technologies,
and advances in understanding of fatigue and sleep
needs. OTA finds compelling reasons for DOT to
reexamine the hours-of-service rules and, if war-
ranted, to develop revised standards based on cur-
rent research results and today’s around-the-clock
operating environment. A carefully phased pro-
gram to address the issue is essential. Cooperative
government-industry studies including independent

drivers, private carriers, and large and small for-hire
carriers to explore feasible scheduling, training, and
education programs are important initial steps.
Congress may wish to encourage more DOT re-
search on this issue, to provide funds for the re-
search, and to meet specified deadlines for revised
standards.

OTA concludes that Federal programs are
needed to help management and drivers under-
stand when drivers are most vulnerable to acci~
dents and how alterations to scheduling and other
procedures could reduce driver vulnerability.
Moreover, a research program to develop simple,
effective, and inexpensive techniques to screen
drivers who may have a sleep disorder could help
identify the high-risk driver.

OTA finds that the use of radar detectors by mo-
tor carrier and automobile drivers alike promotes
speeding and thus increases the likelihood of an
accident. Because high speeds are closely tied to
accident severity, Congress may wish to consider
taking decisive steps at the Federal level to pro-
hibit these devices.

Finally, education programs directed at motor car-
rier and automobile drivers could enhance aware-
ness of safety issues related to sharing the roads.
These programs should focus on the handling and
stability characteristics of trucks, the need to main-
tain adequate distance between vehicles, the longer
distances required for a heavy truck to stop, and
the severe damage that can result from a collision
between cars and trucks. Congress may wish to re-
quire the National Highway Traffic Safety Admin-
istration and FHWA to play mutually supportive
roles in developing a model program for States to
ensure that these messages reach a broad popula~
tion by being incorporated into the driver license
and renewal process.
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Sources of
for Evaluating Safety

Chapter 7
Information

An essential component of safety measurement
and evaluation is a complete and accurate database
containin,relevant accident and exposure statistics.
Such a database permits identifying causal factors
contributing to accident frequency and severity, so
that programs and priorities for improving safety
can be established. No such database exists for mo-
tor carriers, although several public and private orga-
nizations collect motor vehicle accident data from
which information on heavy truck accidents can be
derived. In most instances, however, these report-
ing systems are designed for general traffic and safet,
analysis, and often do not provide detail on heav,
truck accident characteristics.

This chapter describes and evaluates existing
sources of information for evaluating safety, includ-

ing Federal, State, and industr accident, inspec-
tion, and exposure data and motor carrier market
entry, exit, and financial performance data. Gaps
in information are identified, and options are pre-
sented for strengthening the validity of truck safety
data and eliminating redundant efforts. Many in-
terconnecting issues are pertinent to truck safety,
and existing data could be used to meet both na-
tional and more focused needs. Accident and ex-
posure data have several potential uses: 1) general
level, time-histor trend analysis, 2) analyses of the
underlying causes and contributing factors of acci-
dents, and 3) evaluation by Federal, State, and in-
dividual carrier management of their respective mo-
tor carrier safety activities.

FEDERAL ACCIDENT INFORMATION SYSTEMS

Because several Federal agencies have different
responsibilities related to transportation safety,
many accident databases have been developed. Each
has different reporting requirements, and integrat-
ing information from the forms is not feasible cur-
rently.

Federal Highway Administration

The Office of Motor Carriers of the Federal High-
way Administration (FHWA) has maintained a mo-
tor carrier accident database, the Motor Carrier
Management Information System (MCMIS), since
1973. Prior to 1986, interstate carriers regulated by
the Federal Government were required to report to
MCMIS accidents resulting in a fatality, an injury,
or property damage of $2,000 or more. In January
1986, the property damage criteria was increased to
$4,200; and effective March 1987, increased again
to $4,400. It will continue to increase in accordance
with the gross national product deflator index to
keep the reporting threshold consistent with in-
flation.

Accident reports are filed by carriers on Form 50-T
(see figure 7-1), in a format that has remained rela-
tively stable through the years. An FHWA analyst
corrects erroneous data on the accident reports re-
ceived and determines whether the accident meets
the criteria for a reportable accident. The report is
then forwarded to a contractor for input into the
computer. During this phase of processing, valida-
tion checks are made for data field compatibility and
data input errors.

Because of its design, MCMIS provides far more
detail on truck accident characteristics than does
any other national accident database. It includes car-
rier identification and address, location of the inci-
dent, characteristics of the event, contributing fac-
tors, information on the cargo, and consequences
of the accident. !

However, many operators in the trucking indus-
try, including many private carriers and most in-
trastate carriers, are not subject to the Federal reg-
ulations that require them to report and are
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Figure 7.1 .-Motor Carrier Accident Report Form—Page One

Original and two COpies of MCS 50-T shall be filed with the Director, Regional Motor Carrier Safety Office, FHWA, as
required by 394.9. Copy shall be retained in carrier's file. Circle or ( X ) appropriate boxes below.

1. Name of carrier (Corporate business name) 2. Principal Address (Street entmnlo., City, State, ZIP Code.)
(7-21) (22-s0)
3. Typeofcarrier [A] Private, Employer iD No. B icC authorized, ] Other (Specityy
(51-66) (RS)____ . MC ... Employer IDNo. (IRS)___ _ . . _
4. Type of trip m Over-the-road E Local pick-up and delivery operation
(60
5. Place accident occurred (Nearest Town or City, State) SA. Type of district g Rural i
(68-78) 79 (Al Residential Primarily business
6. Street or highway (Route or Name) 6A. Location if off highway
(7-16) (17-26)
7. Day of week m M BT m] w 8. Date accident occurred 9. Time accident occurred (Military time to
m ™ E] F m S @ s |\ y —— Y I nearest hour)
@n (28-33) (34-35)

10. ACCIDENT TYPE (Primary Event)

10A. Collision (Check appropriate box)

(38) [A) WNot appiicabie B Coiiision with moving object ) Coiiision with fixed or parked object
10B. Collision (Check other object involved)
(37-45) [B] Not applicable {E] Pedestrian 0 Animat
B commercial truck B Bus @ Motorcycle
[C] Fixed object @Gl Train [Kl Other (Specity)
@ Automobile H Bicyclist
10C, Cc!_'.; i her vehicle—Accident Classification (Check appropriate box) zzz ] not applicable
We48) _vE ACTION - mm —_ _Acton -
] I B S N e k-3 o .
A Slowing—Stopping L Intersection
B 'Stopped M Passing C T
C [Parked TTOUTTTINT T Changing Lanes
D }B:ar-end ' 0] Sideswipe—Opposite Direction -
E Backing P T T [Head-On—Crossed into Opposing Lane T
F Making Right Turn B ) Q "1 skidding -
G Making LeR Turn | R Vehicle Out-Of-Control
H Making U-Turn - T"s Roll-Away )
] [Proceeding straight ~~~ ~  'T | | [ [centrolied Railroad Crossing’
J Merging T TUT T T Tuncontrolied Raiiroad Crossing T
K Entering Trafiic From Shouider, Median, Parking| V | I T T -
Strip or Private Drive Other (Specify)_____ . . ___ . _.
10D. Non-collision (Check primary event) Jackknife E] Fire [ Other (Specity)
(A Not applicable Overturn [@ Llossorspillageotcargo
(48-570 B Ran off road ] Separation of units a i
10E. 1f not primary event, did accident result in Spillage of hazardous cargo Spillage of non-hazardous cargo
(S8) @ Not apoplicable ¥ Fire k! Explosion
" 11, DRIVER INFORMATION
11A. Name of your driver 118, Age 11C. Social Security No
(59-72) . (73-74) (71-15) /. /
11D. How long employed as your driver (To nearest year)
(16-17) —_— —_—
ilk. Hours actually driving_since last period of 8 consecutive hours off duty
B 1o [ 3 s [ 5hrs. 0 7 hrs. 0 9 hrs. K 11-12 hrs,
(18) ~ 2 hrs. ~ 4 hrs. O 6 trs. __B]_Bﬂrs. _D_].O hrs. ~ ~ Not applicable
1IF. Estimated hours of driving for entire trip or portion of trip, since last period of 8 consecutive hours off duty
1 hr. D 3 hrs. ~ 5 hrs. 7 hrs. 9 hrs. ~ 11-12 hrs.
199 @ 2 hrs. ~ 4  hrs. ~ 6 hrs. ~ 8 hrs. ~ 10 hrs. ~ Not applicable
11G. Condition of driver
~ Apparently normal D Had been drinking ~ Medical wawer
5&-2:) m S'Lck [] Dozed at wheel B) Other  (Specify) - X X X J— J—
11H. Date of last medical certificate (29-34) . . . . . DR B
——— —

Form MCS S0-T (Property-Carrying) (Rev. 8-72) Previous editions of this form are obsolete FORM APPROVED OMEB NO 004-R2394 ' (overJ
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Figure 7-1.—Motor Carrier Accident Report Form—Page Two

12. CARRIER’'S VEHICLE(S)

TYPE OF BODY (70-74)
Type Year v Make Model Company Van Flat Tank Cé}]rtigr (sgtell?fry)
(35-39) (40-41) | (42-43) (44-53) (54-63) (64-69)
A |Truck |
B Tractor
C Semi-trailer
D Full trailer
E Full trailer (2nd)
F |Other
(Specify)__..—
13. Total length of vehicle/comb. 13A. Total width of vehicle x cargo 13B. Weight (cargo) 13C. Weight (gross)
(7-9) Ft. | (10-11) Ft. (12-17) Lbs. L(1$-23) Lbs.
14. Type of fuel [] casoline £ Diesel O Lre. [] other (Specify)——— - (24-29)
15. Cargo at time of accident (Your vehicle) (30-38)
m Hazardous materials in cargo (Specify classification) Non-hazardous materials in cargo
16. Check one of the following as principal type of cargo [ Liquids in bulk [N Mobile home (39-44)
[A General freight (B} Motor vehicles [ Explosives Farm products
[B Househoid goods or uncrated furniture/fixtures  [F] Driveaway-towaway [§] Logs, poles, lumber [P] Other (Specify)
Metal: Coils, sheets, rods, plates, etc. iG] Gases in buik {J Empty .
Heavy machinery or other large objects H Solids in bulk m Refrigerated foods
17. Was your driver killed? 17A. Was driver injured? 17B. Was your relief driver killed? 17C. Was relief driver injured?
45) [A Yes B No @) (A Yes B No| @n [A Yes B No [T} N/A |48y @ Yes [B] No [T N/A
s ber of other authorized persons in your vehicle 184, Number of unauthorized persons in your vehicle
Injured (49-50) Killed Injured - (51-52)
19. Total number of other persons killed___ injured___ (53—66)] 19A Amou’n_t'oTtbtal r damage in dollars .
20. Were mechanical defects or failures apparent on your vehicle at time of accident? [A] Yes [B] No (62)
21 Check appropriate boxes (Mechanical defects or failures) (63-69)
@ Not applicable @ steering system G Driveline D Lights
[B Fuel system [E] Suspension [H Engine Kl Coupling
Wheels and tires [F] Transmission ) ®©rakes [D Other(Specify) ____
22. Was your vehicle equipped with seat beits? Al ves No )
23. Were seat belts in use by your driver(s) at time of QW No ny
24. O H
24A. Company name or operator (Vehicle #2) 248, Address 24C. Type of vehicle
B — N
24D. Company name or operator (Vehicle # 3) 24E. Address 24F. Type of vehicle
25. Weather (1-12 25A. Light (13-18)
@ Rain [ Snow [E] Cloudy/overcast (A Day ] pawn  [E) Dusk [F] Dark
[B Ciear [} Fog/Smog [E] Sleet [§] Other (Specity) (B Artificial lights [ Other (Specify)
26. Road surface (19-23) 26A. Total number of lanes  (24) 268. Type of highway R -3)
A Dry m Snowy [E] Other (A Onelane Three ianes A Divided [ Undivided
[H tey (Specify)__ Two lanes [[)J Four or more lanes
16C. Check -p.,.'cpnaz-. box @wtn!. {Expressway} ﬁ— Exit ramp (Exp!essway)v ¥‘7@ Not applicable %)
77. Account of accident by carrier official
28. Name and title of person signing report 29. Signature
30. Telephone Number 31. Date report submitted @3-32)
AsaCode Loofooo
mm“—f(&-ﬂ) PUBLISHED BY: J.J. KELLER & ASSOCIATES, INC. — NEEWAW, WISCONSIN 54956 Poox No. 1B

SOURCE: Federal Highway Administration
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therefore not represented in the accident statistics.
Furthermore, the accuracy and completeness of the
accident reports to MCMIS are open to question,
given Federal reliance on carriers to file reports and
minimal attempts by FHWA to ensure reporting
compliance. FHWA officials have publicly acknowl-
edged that underreporting of accidents may be as
high as 40 percent, and they look to the full imple-
mentation of SAFETYNET and eventual comple-
tion of safety fitness ratings for all interstate carriers
as remedies.”

A more recent initiative, started in 1983, is a spe-
cial monitoring study under which FHWA has en-
listed several States to collect data on accidents and
exposure for all combination trucks operating on
the designated Interstate and Federal-aid highway
truck network. The goal is to acquire data for mak-
ing comparisons between accidents among various
truck types and across different road features. Un-
der the program, State highway agencies report ac-
cident and exposure data to FHWA every 6 months.
Data elements include vehicle-miles traveled b,
route, number of trailers and axles, accident involve-
ment by vehicles involved, injuries and fatalities,
width and type of lanes, shoulders and medians, de-
gree of access control, and road curvature and
grade.’

This approach represents a reasonable attempt to
collect accident and exposure measures from the
same population. However, the study is limited both
by the relatively small number of participating States
and by the accuracy of information provided, par-
ticularly the completeness with which truck char-
acteristics are reported and the ways exposure data
are estimated.

Currently being developed for FHWA is the Com-
mercial Driver’s License Information System. This
system will eventually provide FHWA with informa-

'A comprehensive nationwide enforcement data system that will aid
State inspection activities and provide additional accident and safety
data.

ljohn MacGowan, U.S. Department of Transportation, Federal
Highway Administration, personal communication, Oct. 17, 1986. Prob-
lems with reporting accuracy in transportation accident information
systems are common, as noted in U.S. Congress, Office of Technol-
ogy Assessment, Transportation of Hazardous Materials, OTA-SET-
304 (Washington, DC: U.S. Government Printing Office, July 1986).

‘Director, Federal Highway Administration, Office of Highway In-
formation Management, “Monitoring Operations of Larger Dimen-
sioned Vehicles, ” memo to Regional Federal Highway Administrators,
Apr. 23, 1986.

tion on persons holding commercial driver’s licenses
and will be tied to State systems like SAFETYNET.

National Highway Traffic Safety
Administration

The National Center for Statistics and Analysis
of the National Highway Traffic Safety Adminis-
tration (NHTSA) maintains accident data on police-
reported accidents, including those resulting in non-
fatal injury and/or property damage. Initiated in
1979, the National Accident Sampling System
(NASS) is a file of reported accidents that provides
an automated, comprehensive, national traffic ac-
cident database. The accidents investigated in NASS
are a probability sample of police-reported accidents
in the United States; the investigations are carried
out by NHTSA contractors. These data are subse-
quently weighted to represent all police-reported mo-
tor vehicle accidents occurring in the Nation dur-
ing the year. To be included in NASS, an accident
must: 1) be reported by police, 2) result in property
damage and/or personal injury, and 3) involve a
motor vehicle in transport on a roadway.’A NASS
investigation is handled by field staff that examines
the vehicle and scene, interviews vehicle occupants,
and reviews medical and driver records. Approxi-
mately 12,000 cases are investigated each year by
50 teams.

The data collected for a NASS-investigated acci-
dent include over 300 variables describing charac-
teristics of the accident, driver, occupants, and the
vehicle. For heavy truck accidents, several data fields
exist that describe truck operations in reasonable
detail. They include carrier type; number of trailers
and axles; body type; extent of Interstate Commerce
Commission (ICC) regulation; type of brakes and
cab configuration; cargo weight; gross vehicle
weight; hazardous cargo; vehicle length and width;
and jackknife, underride/override, or rollover in-
volvement.

Although NASS has several strengths, such as
sampling design and comprehensiveness of the ac-
cident investigation, one major deficiency is the rela-
tively small number of heavy truck accidents that
constitute the NASS sample in a given year. As a

National Highway Traffic Safety Administration, National Acci-

dent Sampling System (NASS): Analytical User's Manual (Washing-
ton, DC: U.S. Department of Transportation, 1985).
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result, questions may be raised about the represen-
tativeness of the NASS sample for a single year in
evaluating national issues involving heavy truck
safety, particularly issues that are narrowly focused
and require considerable detail.

This problem may be further compounded by
planned changes in the NASS data collection pro-
gram. In 1988, two separate data collection systems
will be implemented: 1) the Crashworthiness Data
System (CDS), and 2) the General Estimates Sys-
tem (GES). CDS will include the more thorough
accident investigation described previously, but it
will be limited principally to accidents involving cars,
light trucks, and vans towed from the accident
scene. GES will provide national estimates of acci-
dent trends from sampled police reports, using a
larger accident sample than in the past and will in-
clude all vehicle types. The new approach will meet
NHTSA's objectives of preserving crashworthiness
information for the vehicles that are most numer-
ous on the highway, while reducing data collection
costs. It will also portray more accurately annual
trends in the number and severity of accidents in-
volving heavy trucks, but will reduce the ability to
conduct detailed analyses of motor carrier safety
issues.

Accidents that result in the loss of human life are
also classified separately in the Fatal Accident
Reporting System (FARS), which has been in opera-
tion since 1975. FARS contains over 90 variables
for describing accidents in which an accident-related
death occurs within 30 days of the accident.” FARS
is not a national sample; rather, it is a census of all
fatal traffic accidents reported in the United States.
This information is collected by each State, under
contract to NHTSA. While FARS is generally ac-
cepted as the most complete database for fatal acci-
dents, it is limited to this one category of accidents.
Furthermore, because the investigation is not as ex-
tensive as that for NASS observations, details on
truck operation and motor carrier type are not avail-
able.’For example, FARS distinguishes only be-
tween straight trucks and combinations, and only

SNational Highway Traffic Safety Administration, Fatal Accident
Reporting System: 1986 Coding and Validation Manual (Washington,
DC: U.S. Department of Transportation, 1986).

®Joel Dandrea, Truck Accident and Exposure Data (Washington,
DC: American Trucking Associations, June 1986).

among several broad weight classes.’ Details about
accidents involving the trucks described in box 7-A
could not be extracted, for example.

National Transportation Safety Board

The National Transportation Safet,Board
(NTSB) conducts multimodal, on-scene investiga-
tions of transportation accidents. NTSB’s jurisdic-
tion for conducting an investigation is based on the
definition of a major vehicular accident for each
mode, as described in the Code of Federal Regula-
tions, Part 49.

An NTSB investigation begins with a multiple-
day field investigation involving the shipper, car-
rier, government agencies, associations, and other
interested parties. Its subsequent report goes through
several cycles of review and comment before it is
final. A major advantage of the NTSB process is
that the investigations involve other participants be-
sides the carrier, are extremely thorough, and take
place over a longer time frame so that the full im-
pact of the accident can be more accurately identi-
fied. Because of the resources required to conduct
such a thorough investigation, the number of acci-
dents that are examined is relatively small and find-
ings often cannot be generalized to the national pop-
ulation.

Recently, NTSB has embarked on an extended
special study of heavy truck safety.’The study
covers a minimum of 200 accidents involving heavy
trucks that meet the following criteria: 1) the acci-
dent involves a truck of greater than 10,000 pound
gross vehicle weight rating, and 2) the truck receives
damage sufficient to require towing away from the
scene. NTSB plans to document thoroughly the ac-
cident characteristics related to the driver, vehicle,
roadway, and motor carrier. This will provide val-
uable information. However, the NTSB special
study will include a static file of 200 cases rather than
a continuous database.

"National Academy of Sciences, Transportation Research Board,
Truck Accident Data Systems: State-06 the-Art Report, Transporta-
tion Research Circular 231, ISSN 0097-8515 (Washington, DC: Sep-
tember 1981).

®*National Transportation Safety Board, “NTSB Heavy Truck
Study: Status Report of NTSB Cases,” presented at the National Mo-
tor Carrier Safety Workshop, Washington, DC, Mar. 11, 1987.
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BOX 7-A.—Hot Shot Trucks

Hot Shot Trucks are relatively new phenomena, appearing over the past 5 years as large freight vehicles.’
Hybrid trucksthat do not fit within standard industry classifications, Hot Shots are often modified pickup trucks
pulling 48-foot trailers. While heavier trucks are increasingly being built to serve as Hot Shots, some weighing
as much as 26,000 pounds, no average weight has been established. They are used to haul light-weight freight,
such as insulation, plastic piping, or construction materials.

Economics are the major attraction for these vehicles. A Class 8 tractor-trailer purchased for $100,000 may
require $1 a mile to move the same load that a Hot Shot, initially costing $50,000 or less, can move for 35
cents. Hot Shots offer the advantages of weights that allow them to avoid Federal Highway Use taxes levied
on trucks with taxible gross weights over 55$000 pounds and truck tractor Chassis Excise tax imposed at the
time of first retail purchase on vehicles over 33,000 pounds gross vehicle weight rating.’

While no reliable numbers exist on how many of these vehicles are on the roads, experts estimate that they
currently number less than 10,000. Sales of Hot Shots are projected to increase 125 percent over the next 5 years.

Because no type of classification exists for these vehicles, no industry or Federal safety standards have been
established. Hot Shots have lower centers of gravity than standard tractors, and observers have noted more
complete air brake systems, diesel engines, and sturdier suspension systems in recent purchases. Because the
trucks do not fall into readily recognizable categories, accident report forms do not have identifying classes for
them. Consequently, accumulating data on how many accidents Hot Shots are involved in and how many
miles they are driven is next to impossible.

"Heny Seiff, Motor Vehicle Manufacturer’s Association and William Snow, National Highway Traffic Safety Administration, personal - communication%

July 22, 1988.

2Brady Collins, American Trucking Associations, personal communication, Aug. 10,1988.

State Databases

State accident data generally do not use a com-
mon threshold for reporting and therefore do not
easily lend themselves to aggregation on a national
basis.” However, because manv State reports in-
elude more detail on certain types of accidents, anal-
ysis of State accident data is extremely useful. Fur-
thermore, as a significant proportion of heavy truck
accidents occur in the several large States that have
considerable heavy truck populations, analyses of
accident data from these States are probably repre-
sentative of the characteristics of most heavy truck
accidents. Finally, because State accident files in-
clude reports on accidents of varying injury sever-
ity, the full range of accident consequences may be
examined.

A limitation of State databases is that they are
gathered from police reports, which in turn depend
partly on drivers’ statements. Drivers ma,not know
the answers to some specific questions or may be
reluctant to admit violations or noncompliance with
regulations.” Furthermore, police have important

“National Academy of Sciences, op. cit., footnote 7, p. 3.

“Ihid.

responsibilities on the scene related to administer-
ing emergenc,first-aid and maintaining traffic flow,
often making it difficult to be thorough when com-
pleting accident reports. Moreover, few enforcement
officers are well trained in accident investigations.

NHTSA maintains a directory of State accident
reporting systems. " State reporting systems show
wide variation inaccident reporting thresholds,
reporting variables, and definition of variable fields,
particularly for items related to heavy truck safety
analysis, where detail on truck configuration and
use is essential.

To create some consistency in accident reporting
at the State level for crash avoidance research pur-
poses, NHTSA developed the Crash Avoidance Re-
search Datafile (CARDfile). It consists of automated
police accident reports of six States (Indiana, Mary-
land, Michigan, Pennsylvania, Texas, and Wash-
ington). All data contained in CARDfile have been
coded in a common format, regardless of the par-
ticular format employed by the State from which

"National Highway Traffic Safety Administration, State Accident

Report Forms Catalog 1985, DOT HS 806 884 (Washington, DC: U.S.
Department of Transportation, 1986).
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the information originated.” The file contains in-
formation on accident, vehicle, and driver charac-
teristics. However, because States do not yet use
common data elements and include limited infor-
mation about truck configuration and operations,
analysis that can be based on CARDfile is limited.

The Commercial Vehicle Safety Alliance (CVSA)
is working to establish uniform accident reporting
through the design of a report form that includes
standard variables and variable fields that all States
would use.”(See figure 7-2.) This has proven to be
difficult, since each State has different means of col-
lecting accident data, different agencies charged with
collecting data, and different forms on which the
information is reported. Nonetheless, CVSA antic-
ipates that agreement can be reached on data items
that focus on issues of major concern.”

The National Governors’ Association is also de-
veloping recommendations and guidelines for States
to adopt for uniform reporting of heavy truck acci-
dents. Their focus includes both reporting criteria
and data elements for the accident report form. A
preliminary list of 19 data elements has been pro-
posed, covering driver, carrier, vehicle, accident,
highway, and environmental characteristics, as well
as any hazardous cargo. A survey of existing State
accident reporting systems revealed that for every
State in the Nation, the majority of data elements
are either not presently collected or are not currently
collected as prescribed.”

Industry Sources

Many medium and large carriers maintain detailed
records of their drivers and vehicles that permit the
identification of characteristics affecting truck safety.
Carrier accident data has several advantages over
public domain databases, particularly because it al-
lows analysis of accidents over time and provides

12National Highway Traffic Safety Administration, File Scructure:

Crash Avoidance Research Datafile (Washington, DC: U.S. Depart-

ment of Transportation, May 29, 1986). )
13A¢ a minimum, this would include common use of essential data

fields, with each State having the latitude to retain additional data fields
for its own use. For further information on the Commercial Vehicle

Safety Alliance, see ch. 3.
“Rick Owens, chairman, Commercial Vehicle Safety Alliance Data

Collection Committee, memo to committee emqers S%garl , 1986.
15National GOVEINOrS  Association, Center for Policy Research, “Re-

port 2 of the Motor Carrier Accident Reporting Committee,” unpub-
lished manuscript, January 1988.

87-004 0 - 8 - 5

consistent exposure data for determining accident
rates. Also, some issues, such as driver hours-of-
service and training, are likely to be more accessi-
ble and accurate in the carrier database.

However, carrier concerns about confidentialit,
must be respected, and generalizing the results of
such studies to the trucking industry nationwide is
risky. Analysis of an individual carrier represents
a single data point within the industry.

Trade associations, such as the American Truck-
ing Associations and the Private Truck Council of
America, periodically collect accident rate statistics
from their member carriers. However, this informa-
tion is reported only as an aggregate rate for the in-
dustry (and carrier type), and no information is
available for examining an individual accident, its
contributing factors, or its severity.

Other Relevant Databases

Insurance companies that underwrite motor car-
riers maintain detailed financial and statistical data
on insurance policies and claims. Much of this in-
formation is also transmitted in aggregate form to
the Insurance Services Offices, Inc. (ISO), a non-
profit corporation that makes available advisory rat-
ing, statistical, actuarial, policy form, and related
services to U.S. property/casualty insurers.” The
statistical data collected by ISO are quite detailed
and permit the investigation of several industry char-
acteristics, such as driver age, vehicle age, size of
claim, geographic location, vehicle weight, and zone
rating (distance-based). The primary statistic used
for safety analysis is a loss ratio.” However, be-
cause information is reported in aggregate form to
ISO, and the insurance industry is interested in fi-
nancial performance rather than accident causes,
this database does not provide useful information
for safety analyses.

The University of Michigan
Transportation Research Institute

The Universit,of Michigan Transportation Re-
search Institute (UMTRI) has developed a database

16Nocall U.S.insurers recognize and participate in Insurance Serv-

ices Office, Inc. data collection.
”AnnLavic, Insurance Services Office, Inc., personal communica-
tion, Apr. 10, 1987.
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that combines the coverage of FARS with the de-
tail of the FHWA motor carrier accident database.
All heavy truck accidents in the FARS database (be-
ginning with 1980) are identified and the records
matched with the FHWA records for accidents in
which a fatality occurred. Police reports of the acci-
dents are reviewed and a single accident record cre-
ated that includes information from all sources.”
Because of different definitions of industry cover-
age and missing items in many FARS reports, a con-
siderable amount of post-accident investigation has
been undertaken by UMTRI to complete the infor-
mation in the database. Followup investigation is
handled primarily through telephone conversations

BUniversity of Michigan Transportation Research Institute, Trucks
Involved in Fatal Accidents, 1983, UMTRI-86-24 (Ann Arbor: Univer-
sity of Michigan, May 1984).

with owners of the involved trucks, a painstaking
and labor-intensive process.

All of the FHWA data and most of the post-
accident information depends on the accuracy of
the responses provided by the owners. Furthermore,
the UMTRI database includes only accidents involv-
ing a fatality—less than 2 percent of the overall road-
way accidents involving heavy trucks. Thus, while
this database represents the most severe occurrences,
it may produce findings unrepresentative of most
truck accidents occurring in the United States.”
(See table 7-1 for a summary of accident reporting
databases.)

“Federal Highway Administration, Development of a Large Truck
Safety Data Needs Study Plan (Washington, DC: U.S. Department
of Transportation, February 1986).

EXPOSURE DATA

To address the truck safety question comprehen-
sively, it is important to derive estimates of both
accidents and exposure. Exposure data serve as a
denominator in establishing accident rates, and are
necessary for determining whether increases in ac-
cidents are due to a deterioration in safety practices
or an increase in the amount and type of truck
travel.

Compared with other freight modes, trucking has
the poorest available shipment data. Two principal
databases are available publicly for analyzing truck-
ing sector flows: the Truck Inventory and Use Sur-
vey (TIUS) and the Commodity Transportation
Survey (CTS). Neither presents a complete picture
of the trucking sector. These databases and other
sources of exposure information are described in this
section.

Truck Inventory and Use Survey

The TIUS has been conducted roughly every 5
years by the Bureau of the Census as part of the
census of transportation. It includes sample data on
the physical characteristics and operational use of
commercial and private trucks in the United States,
but does not show year-to-year changes or trends.
The 1982 TIUS contains data on the character and
use of slightly over 120,000 trucks (including light
trucks, pickups, and vans), drawn from an estimated

Phofo credit: Michael Hines, OTA Staff

Exposure data are essential for interpreting and
understanding highway accident statistics.

total of 33.8 million. The sampling rate is skewed
toward large trucks (approximately 5.6 million ve-
hicles) to enhance that portion of the data, but the
sample size is still quite small. Among the specific
items contained in the TIUS are vehicle identifica-
tion number, operator class, range of operation, ve-
hicle design characteristics, annual mileage, and
commodities carried.

The TIUS provides a global assessment of both
the number of trucks in use and the mileage they



Table 7-1.—Truck Safety Information Resources (Accident Data)

Database Kept by Years Strengths Weaknesses
50-T (part of) FHWA, Office of Motor Carriers 1973 to present « Good detail on truck accident characteristics . Missing several portions of the truck population
MCMIS) « Exclusive truck focus . Accuracy and completeness of reports not

FHWA, Special Monitoring ~ FHWA, Office of Highway Information 1983 to present

Study

NASS NHTSA, National Center for Statistics and 1979 to present
Analysis

FARS NHTSA, National Center for Statistics and 1975 to present
Analysis

NTSB NTSB 1986 to 1987,

single collection

State databases Various State regulatory agencies

CARDfile NHTSA 1982 to present

Individual carriers,
trade associations

Motor carrier industry

insurance Individual companies,
companies 150
UMTRI UMTRI 1980 to present

. Involves accident and exposure data
. Exclusive truck focus

. Statistical sampling design

. Comprehensiveness of accident investigation

. Reasonably good detail on truck accident
characteristics

. National estimates of accident frequency

. Census of all fatal accidents
. Comprehensiveness of accident investigation

. Comprehensiveness of accident investigation
« Good detail on truck characteristics
. Exclusive truck focus

. Census of all accident types

. Census from several States
« Uniformity in reporting format

. Some individual carriers maintain excellent
detail on accidents and movements
. Exclusive truck focus

« Detailed financial and statistical data on truck
insurance policies and claims

. Combines coverage of FARS with detail of 50-T

. Post-accident investigation to complete missing
information

. Exclusive truck focus

consistent
. Relies on carrier participation

. Restricted to aggregate accident reporting
. Limited number of participating States
« Missing some truck detail

. Small number of heavy truck accidents in database
« Detailed causal analysis sometimes difficult

. Limited details on truck configuration and operation
. Nonfatal accidents not represented

. Limited sample of accidents under investigation, not
representative of truck crashes generally

. Based solely on police reports at scene
. Varying detail on truck accident characteristics
. Lack of uniformity from State to State

« Limited truck detail due, in part, to limited uniform
variables listed

. Based solely on police reports at scene

. Limited to a few States

. Individual carrier represents single observation in
industry

« Access to individual carrier records is not in the
public domain

. Trade associations report accident rates but not
details on accident characteristics

. Aggregate reporting of information by insurers

. Primary concern over loss ratio rather than accident
causation

. Reliance on information provided by carrier during

past-accident investigation
. Restricted to fatal accidents

KEY: MCMIS - Motor Carrier Management Information System.
FHWA - Federal Highway Administration.
NASS = National Accident Sampling System.
FARS - Fatal Accident Reporting System.
CARDfile = Crash Avoidance Research Datafile.
NTSB = National Transportation Safety Board.
NHTSA = National Highway Traffic Safety Administration.
ISO = Insurace Services Offices, Inc.
UMTRI = University of Michigan Transportation Research Institute.

SOURCE: Office of Technology Assessment, 1998.
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accumulate, but lacks any origin-to-destination flow
information or precise definition of commodities.
The TIUS is based on voluntary responses from the
owners of the vehicles selected; a 90 percent response
rate has been achieved in the past. Since the TIUS
focuses on aggregate activity based on typical yearly
vehicle use, it does not provide information about
the driver, vehicle cargo weight, number of trailers,
road class, and time of day. The TIUS can be a use-
ful source for static data, such as model year and
size of carrier operation. Results from the TIUS now
under wa are projected to be ready in summer
1989."

Commodity Transportation Survey

The CTS was collected by the Bureau of the
Census in approximately 5-year intervals starting
in 1963. It contains flow data for commodities
shipped by manufacturing establishments selected
from several hundred industries. Each record lists
the total tons shipped from a given origin to a given
destination for a specific commodity, mode of trans-
port, weight, and value. The data are based on
voluntary responses from approximately 16,000 es-
tablishments to which survey forms are sent. Data
are checked against the Census of Manufacturers
Survey using the value of shipment information to
ensure that the expanded value of shipments made
corresponds closely to the value of commodities
produced.”

While the census’ main strength is its multimo-
dal nature, it has real limitations. Shipment data
on waste materials, agricultural products, and raw
materials are not reported. The CTS also reflects
shipments only from point of manufacture to first
destination (which many analysts claim is typically
a warehouse), missing all subsequent movements in
the distribution chain. Data submission is volun-
tary, creating unknown biases due to nonreporting.
Furthermore, the scope of the survey is heavily de-
pendent on Federal budget decisions, and the ques-
tions asked are not consistent between surveys, mak-
ing trend analyses on some issues difficult. Finally,
the data are released only at the State-to-State or

“’Robert Crowther, Bureau of the Census, Business Division, per-
sonal communication, Aug. 9, 1988.

“'Bureau of the Census, Commodity Transportation Survey: Sum-
Marl,, TC77-CS{Washington, DC: U.S. Government Printing Office,

June 1981).

87004 0 - 88 - 6

production area-to-production area level; the Bu-
reau omits any flows that would compromise the
confidentiality of the survey’'s respondents.

Motor Carrier Census File

As part of its MCMIS, FHWA maintains the Mo-
tor Carrier Census File. This database contains a
basic description of each commercial motor carrier
and/or shipper known to FHWA. The unique num-
ber assigned to each carrier is included in all forms
and records used in the MCMIS.

While this database is used primarily to monitor
carrier safety and identify problem motor carriers,
it could be used to develop measures of carrier activ-
ity and travel pattern indicators. The database con-
tains information on each carrier’'s State base of
operations; States served; type of commodities car-
ried; carrier classification; miles operated; number
of drivers; and number of trucks, truck tractors, and
trailers, segmented by type of ownership. Unfortu-
nately, the database is incomplete, owing to the
many carriers FHWA has yet to evaluate and locate,
as well as to those carriers that are not presently
subject to Federal motor carrier safety regulations
and FHWA oversight.

Highway Performance Monitoring
System

The Highway Performance Monitoring System
(HPMS) is a combined effort of Federal, State, and
local governments to collect hational data that pro-
vide current statistics on the mileage and charac-
teristics of various highway systems. The annual
database is derived from general statistics provided
b,States for their total system and from more
detailed data for a prescribed sample of their high-
way systems. The sample sections were established
using a statistically-designed sampling plan. The plan
was based on the random selection of road sections
within predetermined average, annual, daily traffic
volume groups for each functional highway classifi-
cation.”

The primary purpose of this database is to obtain
very specific highway and traffic data for a sample

“Federal Highway Administration, Highway Performance Monitor-
ing System Field Manual (Washington, DC: U.S. Department of Trans-
portation, January 1984).
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of different highway types. Although area-wide ve-
hicle classification data are reported by the num-
ber of axles of single-unit, single-trailer, and multiple-
combination vehicles, other vehicle characteristics
are not reported. The estimates of truck volumes
for these categories are sometimes less accurate for
lower functional highway classifications.”

Truck Weight Study

The Truck Weight Study (TWS) iscompiled an-
nually by FHWA from information collected volun-
tarily by the States. It is composed of vehicle clas-
sifications and truck weight data, which are collected
at preselected sites where such operations can be ac-
commodated. Each State has between 10 and 20
sites, and locations remain relatively constant from
year to year. In total, more than 10 million vehi-
cles are classified, and more than 200,000 trucks are
weighed on an annual basis.

Classification counts are conducted for three 8-
hour shifts that cover all hours of the day, but are
not necessarily consecutive. At each location, all of
the vehicles in the traffic stream are counted and
classified. Several truck types are included, and for
each type, the number of axles and axle configura-
tions are recorded. Weighing operations are a sep-
arate activity that occur immediately upstream or
downstream from the point of classification. Each

“Federal Highway Administration, op. cit., footnote 19.

ALL BUSES
STOP

SCALES

Photo credit: California Department of Transportation

Data on vehicle weights are often based on statistics
from unsophisticated and temporary State
weigh stations.

surveyed vehicle is described by vehicle type, body
style, fuel type, class of operation, loaded status,
commodit,carried, and axle spacing. In those States
using weigh-in-motion equipment, survey data are
limited to axle spacing and weights, vehicle type,
and body type; however, a census of trucks is not
always taken, particularly at high-volume locations.
In these cases, the more frequently occurring truck
types are weighed during one or more 10- to 15-
minute intervals in an hour. Less common types are
fully sampled.”

The main deficiency of the TWS for exposure
analysis in the past has been that the counting sites
are not statistically representative of the States’ high-
way systems and cannot be used to estimate vehicle-
miles traveled b,vehicle type. Also the collection
stations tend to be oriented toward the Interstate
and rural primary systems. Furthermore, many
trucks operating in violation of weight standards
travel on circuitous routes to avoid weigh stations.
FHWA is currently investigating ways to address
these concerns and to establish a data collection
scheme consistent with the HPMS approach.”Evi-
dence of progress to date is the recent FHWA deci-
sion to modify TWS site selection guidelines so that
States are encouraged to sample from HPMS lo-
cations.”

The method of collection for TWS data is impre-
cise—using one or more observers to classify vehi-
cles moving in the traffic stream can pose problems
in high-volume locations, poor lighting, and bad
weather. Furthermore, since each State determines
its method for establishing vehicle classification and
truck weight (see figure 7-2), the error in the esti-
mates may vary.

Industry Sources

Trade organizations generally do not keep com-
modity flow or truck population and mileage data.
The American Trucking Associations (ATA), for
example, keeps only aggregate statistics on tons and

*1bid., p. 20.

“Federal Highway Administration, Development of a Statewide
Traffic Counting Program on the Highway Performance Monitoring
System (Washington, DC: U.S. Department of Transportation, March
1984),

“These guidelines have been included in the Federal Highway
Administration, Traffic Monitoring Guide (Washington, DC: U.S. De-
partment of Transportation, June 1985).
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ton-miles derived from reports filed with ICC. The
firms that submit the data are principally less-than-
truckload common carriers, so the data lack infor-
mation about bulk shipments and private carriage
operations. Shipper organizations, like the Amer-
ican Petroleum Institute and the Chemical Manu-
facturers Association, are in much the same posi-
tion as ATA. The Motor Vehicle Manufacturers
Association maintains statistics on truck registra-
tions derived from self-reported factory sales data
provided by truck manufacturers.

Some individual carriers, however, do keep data
on their own movements. Large trucking firms gen-
erally keep computerized traffic databases that in-
clude origin, destination, commodit, (by a variety
of codes), shipment weight, and shipment date. Ma-
jor shippers, like the large chemical and petroleum
companies, also keep computerized data on their
truck shipments.

National Motor Truck Data Base

Started under contract with the Association of
American Railroads in 1977, the National Motor
Truck Data Base contains information on approxi-
mately 36,000 movements per year. The data are
collected at 18 selected truck stops, typically in the
West and Midwest, in an attempt to sample long-
haul moves selectively. For the shipments it covers,
the database includes origin city and State, desti-
nation city and State, commodity, vehicle and o er-
ator characteristics, and an operator profile. The
data are sometimes cross-checked against fuel sales
at the truck stops and against volume counts on
selected Interstates.”

Concerns over the utility of this database focus
on the sampling approach and the survey design.
The survey deals primarily with driver perceptions

210ffice of Technology Assessment, OP. Cit., footnote 2, P.  48.

and statements about what they do and believe; it
is thus subject to question as an indicator of actual
behavior.

National Truck Trip Information
Survey

UMTRI has recently developed an independent
survey—the National Truck Trip Information Sur-
vey (NTTIS)-based on information at the trip level
rather than at the level of a vehicle’s annual mile-
age. The owner of each vehicle in the surve,is con-
tacted by telephone four times a year and asked
about the vehicle’s usage on a random day. The in-
formation includes trailer usage, cargo and cargo
weight, and driver age for each trip. The trips are
split into daytime and nighttime mileage, and each
trip is mapped to distinguish urban and rural high-
way use. Roads are also divided into limited access
highways, other major highways, and other roads.

By summing the data for all trips, annual mile-
age can be estimated by company type, power unit,
number of trailers, trailer type and body, cargo, ac-
tual cargo weight, actual combination gross weight,
driver age, and highway type. A sample of 8,144 ve-
hicles was originally drawn from State registration
files maintained by a national data firm, R.L. Polk,
from which a subsample of 5,000 vehicles was used
for the mileage survey. Response rates have been
averaging 85 percent, roughly similar to response
rates achieved b the TIUS.”

Preliminary analysis of the aggregated NTTIS data
yields estimates that are roughly comparable to the
TIUS in the total number of heavy trucks, config-
uration, and cab style, validating results of the TIUS
and thus providing valuable information. The aver-
age daily mileage from TIUS data is slightly higher
than similar estimates derived from NTTIS data.

ZBUniversity()f Michigan Transportation Research Institute, The
UMTRI Research Review, vol. 17, No. 1, July-August 1986.
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INSPECTION AND ENFORCEMENT DATA

Government oversight activities directed at car-
rier, driver, and vehicle qualifications have grown
considerably in recent years, particularly at the State
level. In support of these activities, a large amount
of data has been collected and maintained for mon-
itoring compliance. This information is also useful
in assessing safety in the industry.

Federal Activities

Inspection, compliance, and enforcement actions
taken by FHWA are included in MCMIS. Inspec-
tion activities consist of two separate reporting pro-
cedures, one for driver-vehicle roadside inspections
and the other for motor carrier safety audits.”

The driver-vehicle inspection report documents
findings of roadside inspections of drivers and ve-
hicles conducted by FHWA field personnel and
State personnel under the Motor Carrier Safety
Assistance Program (MCSAP). The inspection pro-
gram and reporting form have undergone consid-
erable change since their inception in 1968, mak-
ing the data inconsistent, a problem compounded
by the unequal quality of information collected. For
example, the information obtained from drivers is
sometimes incorrect and/or obsolete, and many
other fields in the report are incomplete, because
of the limited information available to investigators
at the time of inspection.

As of October 1, 1986, safety management audits
have been handled through a three step process to
1) provide technical assistance and evaluate safety
fitness; 2) assess compliance with recommended
changes; and 3) pursue enforcement actions if com-
pliance is unsatisfactory. The new system replaces
the previous safety management audit and includes
several reporting forms that are coded into MCMIS
for later use.

The first step, a safety review, is compiled on form
SR-1. Carriers are selected using sampling techniques
to improve program efficiency and increase the num-
ber of safety contacts made annually. The SR-1 is
used to determine whether the company has an ade-
quate safety program in place. Additionally, the

®R.P. Landis, Federal Highway Administration, personal commu-
nication, Apr. 17, 1987.

SR-1 is used to establish “safety fitness ratings” for
the approximately 185,000 motor carriers that have
not been previously evaluated by FHWA.

To assure the close monitoring of companies iden-
tified as having safety problems and to pursue en-
forcement actions, a selective compliance and en-
forcement program has also been established.
Companies with unacceptable safety fitness ratings
are subject to a compliance review, using form CR-1.
The compliance review is a followup, on-site assess-
ment to determine if a new rating is warranted or
whether enforcement action is necessary. If enforce-
ment action is required, such action is recorded on
form 33B. Data from this form supplement an en-
forcement file, which FHWA has been using for
years to track the status of legal actions taken against
motor carriers or shippers in noncompliance with
the safety regulations. This program also includes
a component for monitoring companies that are in
compliance, but are overrepresented in carrier/
driver/vehicle at-fault accidents. The goal is to iden-
tify problem areas and implement safety counter-
measures that could reduce at-fault accidents.

State Programs

Several States conduct roadside inspections as part
of MCSAP. To satisfy reporting requirements to
FHWA, these States maintain aggregate records on
the vehicles inspected and on related findings. The
information collected includes the number of inspec-
tions; driver violations, such as hours of service and
medical certificate; vehicle defects, such as brakes,
coupling devices, and exhaust systems; and proper
adherence to hazardous materials regulations. Vio-
lations requiring immediate out-of-service action are
tracked separately. As MCSAP continues to grow,
it will also be possible to track inspection findings
to support trend analyses. The level of sophistica-
tion in storing and maintaining these data varies
considerably across States.

A second MCSAP-supported State activity is the
conduct of safety management audits (Federal SR-1
and in-depth safety audits) by State inspection per-
sonnel. Fewer States conduct audits than do road-
side inspections; however, increased emphasis is now
being placed on terminals. States with exemplary



171

Photo credit: California Department of Transportation

State inspectors are vital contributors of
highway safety data.

terminal audit programs include Washington, Ore-
gon, Idaho, and Alaska, participants in a pilot Fed-
eral program. In Oregon, for example, the audit

MARKET AND

Under the present deregulated environment,
tracking carrier entry into and out of the market-
place and tracking the impact of financial perform-
ance on safety investment are important for ensur-
ing safety. Several useful sources of information are
available for these purposes.

Interstate  Commerce Commission

ICC has long had primary responsibility for mon-
itoring economic activities in the interstate truck-

database includes the number of vehicles each car-
rier operates, the type of payroll system used by each
carrier, time documents or logbooks, hazardous ma-
terials transport violations, and maintenance func-
tions. These data are cross-checked to make sure
that the companies are not passing off fictitious
paperwork as true safety programs. Trucks can be
traced and cross-referenced in the database either
by their vehicle license numbers or b,the Oregon
Public Utilities Commission plates of all vehicles
based in Oregon.” The current MCMIS has ca a-
bilities similar to the Oregon system’s, with the ex-
ception of some design specifications included in
Oregon to accommodate State-specific needs.

The wealth of information potentially available
for State inspection activities will be pooled by
FHWA into a national database as part of SAFETY-
NET, the Motor Carrier Safety Information Net-
work. SAFETYNET is a database management
system designed to support MCSAP. The first com-
ponent of the system will allow States to manage
data collected during the inspection process. The
key to the system is the development of a stan-
dardized format that permits individual States the
flexibility to include additional data to satisfy spe-
cialized information needs. In theory, an individ-
ual State will be able to retrieve from the database
a complete record on a carrier that also operates in
other States. SAFETYNET is envisioned as a more
comprehensive system that could potentially include
accident and safety management information.”

®Larry Koeneke, State of Oregon, personal communication, April

1987.
HSafety Network News, vol. 1, No. 1, fall 1986.

FINANCIAL DATA

ing industry. Prior to 1980, ICC required annual
reports from virtually all motor carriers of property,
Classes I, 11, and 111. Very small Class Il carriers,
those with annual revenues under $500,000, were
exempted from the annual report filing requirement.
Over time and through rulemaking, ICC has re-
duced reporting requirements for motor carriers of
property. Also, revenue levels for the various car-
rier classes (see below) have been raised over time,
also reducing reporting requirements. Further, since
ICC no longer analyzes these data on many of the
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carrier segments, it has granted exemptions from the
reporting requirements to many firms simply because
they asked to be exempted.”

The first change in reporting requirements affected
Class Ill carriers, and by 1981, Class Il firms were
no longer required to file any financial reports. In
dropping these requirements, ICC relinquished any
possibility of tracking progress made by these firms,
even if they subsequently grew to Class 1 or Il sta-
tus. All motor carriers granted their initial ICC oper-
ating authority are originally classified as Class IlI.
Thus, virtually no data exist for new entrants.”

Also, in 1980a number of other changes affected
reporting requirements. First, ICC raised carrier rev-
enue limits. Class | carriers were redefined from an-
nual revenues of $3 million or more to $5 million
or more. Class Il revenue levels were raised from
the $500,000 to $3 million range to a $1 million to
$5 million range. Class Ill, previously under $500,000
in revenues, was raised to under $1 million. Because
of this change, a number of firms previously filing
the Class | and Il annual report fell back to the (ex-
empt) Class Il group. It is estimated that some 500
carriers were “lost” as a result.”

During this time, ICC aso began granting exemp-
tions to Class | and Il carriers from the annual
reporting requirements. In 1980 alone, 324 Class 1
and 11 carriers were exempted, and more have been
added to this list in recent years.

At one time, the data from annual reports pro-
vided sufficient detail to track freight activities at
several levels by type of carrier, commodities car-
ried, services provided, size of operation, expendi-
tures and income, and vehicle utilization. However,
ICC has reduced the amount of information re-
quired on the report form as well as reducing the
reporting population. At the present time, annual
report data are collected only from Class | and 11
carriers (those not given exemptions). A recent ini-
tiative by ICC to dispense with its accounting sys-
tem and to reduce annual report forms to one page
was contested vigorously by several interest groups.

“Ronald D. Roth, American Trucking Associations, persona com-
munication, Mar. 24, 1987.

Ylbid.

*Ibid.

However, ICC’s proposed rulemaking effectively re-
duced the number of motor carriers reporting to
ICC from 2,500 to 950 and permitted carriers to use
alternatives to the uniform accounting system. Since
January 1, 1987, the annual report form has con-
tained only 10 pages, a considerable reduction over
previous requirements, although the requirements
are under review.” ICC data are maintained by
the American Trucking Associations and include
extensive error-checking programs to verify the ac-
curacy of reported information.

Dun & Bradstreet

The actual number of companies entering and
leaving the trucking industry is tracked by Dun &
Bradstreet. New entries are monitored by Dun &
Bradstreet through sources such as requests made
to ICC for operating authority. Carrier failures are
monitored by Dun & Bradstreet reporters, who are
assigned to local jurisdictions to examine court
records daily concerning bankruptcy filings. Com-
panies are categorized by the Standard Industrial
Classification system, although the reliability of the
process used to assign trucking companies to appro-
priate classifications is a concern. Because of the
structure of the database, mergers and changes in
ownership cannot be identified through Dun &
Bradstreet.”

The Insurance Industry

The insurance industry is understandably con-
cerned about the financial solvency of the motor
carriers its members consider for coverage. Although
some financial records exist in-house, the industry
also contracts with outside firms to gather additional
financial data. This information is drawn from sev-
eral State regulatory agencies where carriers are reg-
istered and from the more limited data available
through ICC.”

»Traffic World, “Agency Eases Rules on Accounting, Reporting for

Regulated Truck Lines,” Apr. 6, 1987, and Ronald D. Roth, Amer-
ican Trucking Associations, internal memo, Jan. 15, 1988.
%Tiziana Mohorovic, Dun & Bradstreet, persona] communication,
July 21, 1987.
"Andrew Schindel, Central Analysis Bureau, personal communi-
cation, July 21, 1987.
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CONCLUSIONS AND POLICY OPTIONS

Accurate, uniform, and representative informa-
tion about heavy vehicle safety matters is essential,
so that effective programs for improvements can be
developed. However, OTA finds that with few ex-
ceptions, existing information systems have defi-
ciencies that limit their value in supporting safety
policies and programs. In general, data collected
are of questionable usefulness for one or more of
the following reasons: 1) poor data element design
and lack of uniformity, 2) little or no quality con-
trol of the data collected, or 3) poor or nonexistent
data handling and storage systems. Although it is
virtually impossible to design and collect the “per-
fect” database, and some of the existing data are use-
ful for analyzing narrow, specific truck safety issues,
truck safety information systems lag considerably
behind their modal counterparts in coverage and
accuracy.

Accident Data

None of the national accident databases is ideally
suited for addressing all the important motor car-
rier safety issues (see table 7-1). The MCMIS acci-
dent file lacks adequate information on the accident
experiences of most intrastate carriers. The FARS
database is a census for only one small subset of ac-
cidents (fatal accidents), and it does not distinguish
all truck types.

NASS offers the advantage of selecting accidents
by a statistically based sampling scheme, permitting
the derivation of national accident totals and an-
nual trends. However, the changes made to NASS
for 1988 are likely to make it more difficult to con-
duct detailed motor carrier accident causality studies
using this database.

State accident reporting systems present several
promising alternatives because they can represent
a census of accidents, and many States have begun
to include additional fields for truck details. How-
ever, the lack of uniformity between States’ data
presents problems for extrapolating findings to the
national level. The efforts of NHTSA in establish-
ing the CARDfile, and of CVSA and the National
Governors’ Association in striving for more uniform
State accident reporting practices are commendable.

OTA finds that a NASS-style approach could be
a cost-effective base for a truck accident data sys-
tern, for it allows a sampling of truck operations
by both geography and road use. To provide ac-
curate and comprehensive information, each acci-
dent investigation could be handled by a field staff
that examines the vehicle and the accident site, in-
terviews vehicle occupants, and reviews medical and
driver records. Finally, the report form could include
the necessary detail on truck vehicle and operating
characteristics to permit the type of study needed
for performing component safety analyses. For this
option to be effective, additional funds will be
needed both to restore the original approach and
to expand the system to meet truck safety concerns.
Furthermore, OTA concludes that training field
teams in truck accident investigation so that
vehicle-related factors are examined thoroughly
will be necessary.

Another alternative is the development of a com-
pletely independent truck accident data collection
system patterned after the NASS design. This ap-
proach would permit selection of sampling units
solely on truck criteria rather than for all motor ve-
hicles. Such a program would be more costly be-
cause a new, independent system would have to be
developed. However, the system could provide the
type of detail needed to support better analysis of
motor carrier safety needs. NHTSA's advice and ex-
pertise would be valuable regardless of whether
NHTSA or FHWA took the lead on such an ini-
tiative.

Congress may wish to consider requiring the
Department of Transportation to focus on coordi-
nating and improving existing accident databases
and to take steps to develop a NASS focused on
heavy vehicles. At a minimum, FHWA programs
that encourage States to expand accident report
forms to accommodate truck detail and to estab-
lish uniform reporting thresholds and forms for a
minimum core of data elements could be aggressivel,
pursued. This would improve available truck safety
information and would move toward a national
census of accident histor,that could be used for
analysis. OTA concludes that NHTSA analysis of
motor carrier accident data has not been sufficient
to support regulatory initiatives, particularly
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those related to the key areas of driver training
and performance. This shortcoming is serious,
given the preponderance of human error among ac-
cident causal factors. Congress may wish to require
DOT to address this issue. Coordination between
FHWA and NHTSA is essential.

Exposure Data

OTA finds that uniformity between accident
and exposure data, and accuracy in estimating
truck movement independent of accident rate for-
mulation (see table 7-2) are priority needs. Each
existing exposure database has a different limitation.
However, FHWA'’s work with the States on ex-
posure has promise. For example, the HPMS and
TWS could be merged to form a national exposure
data collection system that still meets the original
objectives of each database. The level of detail col-
lected by HPMS and TWS is sufficient for a truck
exposure database, provided that information on
the driver is included in the survey. FHWA is al-
ready in the process of resolving some of the issues
involved in developing such an exposure system.”

TWS data could be collected from sample sites
drawn from each HPMS functional classification
stratum. Classification counts could be scheduled
to take place at each site around the clock at peri-
odic intervals. Truck weight sites would be selected
from sites identified for vehicle classification, rec-
ognizing that some sites are more conducive than
others for vehicle weighing and survey administra-
tion. Such a program would allow derivation of na-
tional exposure estimates by road type, vehicle, car-
rier, and driver. Also, if the statistical design for both
the accident and exposure databases were properly
formulated, accident rates could be established with-
out necessarily having the same accident and ex-
posure reporting sites.

As an initial step, Congress may wish to consider
extending FHWA'’s reporting requirements to in-
elude all motor carriers, including intrastate and
those currently exempt from Federal reporting re-
quirements. Using SAFETYNET as a model, a
Federal-State cooperative truck registration database
could be developed. State vehicle registration re-
quirements could incorporate carrier identification

®Federal Highway Administration, op. cit., footnote 25.

and exposure information for entry into the
database.

An alternate approach could include a Federal re-
quirement for a brief annual report by intra- and
interstate carriers to FHWA. Useful information
would include carrier’s name, address, telephone
number, the number of trucks and buses with iden-
tifying numbers, categories of vehicles, and miles
traveled annually. The cost to the Federal Govern-
ment would be minimal; additional staff would be
required for information processing. The informa-
tion would provide valuable data about exposure
and distribution. Congress may wish to consider
legislation enabling DOT to implement this
reporting requirement.

The cost of both accident and exposure data col-
lection programs is a function of the desired preci-
sion in the estimates. The variance of recorded meas-
ures both within and between sampling units has
an impact on the number of units and observations
required. To achieve reasonable confidence levels
for accident rates between truck types, close to 300
sampling units would be required at a total annual
cost of close to $2 million. Furthermore, the logistical
demands of establishing and maintaining coopera-
tive arrangements with each jurisdiction are for-
midable.

If these obstacles are insurmountable, more eco-
nomical alternatives can be considered, focusing pri-
marily on expanding existing data collection instru-
ments, such as the Motor Carrier Census, that are
producing some useful information. However, the
deficiencies that are associated with each of these
approaches are likely to persist. OTA concludes
that the importance and scale of activity of the
trucking industry, and the high costs associated
with heavy vehicle accidents make these impor-
tant issues for Congress to weigh.

Inspection and Enforcement Data

A wide range of inspection and enforcement data
is being amassed (particularly at the State level) that
will provide useful information for safety analyses
(see table 7-3). Although the process by which ve-
hicles and companies are targeted for inspection
varies between States, the inspection results are re-
ported in a uniform way. SAFETYNET must ma-



Table 7-2.—Truck Safety Information Resources (Exposure Data)

Database Kept by Years Strengths Weaknesses
TIUS Bureau of the Census Every 5 years, + Covers all trucks used in the + No commodity flow data
most recently in United States + Only rudimentary commodity
1982 + Sample biased toward heavy information
trucks - Reflects tractor use, not trailer use
+ Exclusive truck focus + Based on owner response
CTs Bureau of the Census Since 1983, every + Multimodal + Shipment data on some products are
5 years + Cross-checked against the missing
Census of Manufacturers + Only shipments from point of
+ Provides flow data manufacture to first destination are
reported
+ Nonuniformity between surveys
+ Voluntary data submission
Motor Carrier FHWA Most recent 5 + Comprehensive listing of carriers + Many carriers missing from data
Census File years and truck fleet operators base
(part of MCMIS) « Exclusive truck focus + No commodity flow data
HPMS FHWA Annually - Statistical sampling design + Limited truck classification detail
+ Detail on roadway characteristics
TWS FHWA Annually - Truck classification and weight - Counting sites are not statistically

Motor carrier
industry

NMTDB

NTTIS

Individual carriers,
trade associations

Transportation Research and 1977 to present
Marketing (consulting firm)

UMTRI 1988 to 1987,
single collection

data
Exclusive truck focus

Aggregate statistics on tons, ton-
miles, and truck registrations
Detail flow records from
individual carriers and shippers;
can merge with similar accident
records

Exclusive truck focus

Focuses on long-distance truck
movements

Good truck and operator
classification detail

Exclusive truck focus

Good truck and operator
classification detail
Disaggregate and aggregate
analysis possible

Exclusive truck focus

representative
Method of data collection varies and
is subject to observer error

Truck data are based principally on
LTL carriers

Individual carrier represents single
observation in industry

Access to individual carrier records
is not in public domain

Purposely excludes short-haul truck
movements, especially in Northeast
Not in public domain

Relatively small number of
observations
Single collection

KEY: TIUS = Truck Inventory and Use Survey.
CTS = Commodity Transportation Survey.
MCMIS = Motor Carrier Management Information System,
FHWA = Federal Highway Administration.
HPMS = Highway Performance Monitoring System.
TWS = Truck Weight Study.
LTL = less-than-truckload.
NMTDB = National Motor Truck Data Base.
NITIS = National Truck Trip Information Survey.
UMTRI = University of Michigan Transportation Research Institute

SOURCE: Office of Technology Assessment, 1988.
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Table 7-3.—Truck Safety Information Resources (Inspection and Enforcement)

Database Kept by

Strengths Weaknesses

MCMIS
(driver-vehicle
inspection review,
enforcement)

FHWA, Office of Motor
Carriers

State programs

agencies (MCSAP) audits

+ Development of uniformity to

. Part of comprehensive safety . In the past, quality of information
information system
New program initiated in 10/86 . Quality of new program data
will add safety management audit
activities

Exclusive truck focus

Various State regulatory . Roadside and safety management Z Not all States currently participate

collected has been poor

collection unknown

+ Successful implementation of
SAFETYNET unknown at this time

permit interface at a national level
through SAFETYNET
+ Exclusive truck focus

KEY: MCMIS = Motor Carrier Management Information System.
FHWA = Federal Highway Administration.
MCSAP = Motor Carrier Safety Assistance Program.

SOURCE: Office of Technology Assessment, 1988

ture before its information can be available in an
automated form on a national scale. The new pro-
cedure developed by FHWA for handling safety
management audits is such a recent development
that the contribution of this effort to the quality
of available information is largely unknown. OTA
concludes that an enforcement information data-
base will provide a valuable resource for Federal
and State safety oversight. Congress may wish to
continue Federal support for this program.

Market Entry, Exit, and Financial Data

Little information is publicly available on the fi-
nancial condition of motor carriers, and the direc-

tion in the past 8 to 10 years has been toward cur-
tailing reporting requirements (see table 7-4). OTA
concludes that the ICC reporting system no longer
adequately monitors carrier market entry, exit,
and financial performance. The current lack of
information presents a significant problem for
both safety-related and broad policy decisions. A
data collection effort that includes Class Il carriers,
scrutinizes requests for exemptions, and maintains
sufficient detail in the data elements to track finan-
cial performance would serve a useful purpose for
evaluating truck safety.

Table 7-4.-Truck Safety Information Resources (Market Entry, Exit, and Financial Performance)

Database Kept by Strengths Weaknesses
ICC ICC ¢ Primary source of financial data < Intrastate carriers not included;
on carriers elements of interstate market

Individual insurers,
Central Analysis Bureau

Insurance industry

Excellent historical detail
Exclusive truck force

missing owing to exemptions and
changes in reporting requirements
« Little concern over reporting
compliance
+ Diminishing financial detail with
new reporting requirements

Collectively utilizes best financial . Relies on developing composite
information available for each

picture from variety of sources

carrier under evaluation

Dun & Bradstreet

Exclusive truck focus

Dun & Bradstreet + Monitored based on filings for . Aggregate data reporting,
operating authority and
bankruptcy

+ Exclusive truck focus

classification problems
+ Merger and change in ownership
cannot be identified

KEY: ICC = Interstate Commerce Commission.
SOURCE: Office of Technology Assessment, 1988.
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Appendix A
List of Acronyms

AADMV

A —American Association of Motor Vehicle
Administrators

AASHTO-American Association of State Highway
and Transportation Officials

ALV —automatic brake pressure limiting valve

ATA —American Trucking Associations

BAC —blood-alcohol concentration

BMCS  -Bureau of Motor Carrier Safety (now
OMC)

CARDfile -Crash Avoidance Research Datafile

CDL —Commercial Driver’s License

CDS —Crashworthiness Data System

COE —cab-over-engine

CTS —Commodity Transportation Survey

CVSA  —Commercial Vehicle Safety Alliance

DOT —-U.S. Department of Transportation

FARS —Fatal Accident Reporting System
FHWA  -Federal Highway Administration
FMCSR -Federal Motor Carrier Safety

Regulations
FMVSS —Federal Motor Vehicle Safety Standard
GES —General Estimates System
GVW —qgross vehicle weight
HPMS  —Highway Performance Monitoring
System
IBT —International Brotherhood of Teamsters
ICC —Interstate Commerce Commission
IITHS —Insurance Institute for Highway Safety
[ SO —Insurance Services Office, Inc.
LCV —Ilonger combination vehicle
LTL —less-than-truckload
MCA —Motor Carrier Act (1935, 1980)

MCMIS —Motor Carrier Management Information
System

MCSAP —Motor Carrier Safety Assistance Program

MVMA —Motor Vehicle Manufacturers

Association
NASS —National Accident Sampling System
NGA —National Governors’ Association

NHTSA -National Highway Traffic Safety
Administration
NMTDB —National Motor Truck Data Base

NPTA  —National Private Trucking Association

NTSB —National Transportation Safety Board

NTTIS —National Truck Trip Information Survey

oMC —Office of Motor Carriers

PCC —Private Carrier Conference

PMI —preventive maintenance inspection

PTCA  —Private Truck Carriers Association

PTDIA  —Professional Truck Driver Institute of
America

RCCC  —Regular Common Carrier Conference

RSPA —Research and Special Programs
Administration

SEP —State Enforcement Plan

STAA  -Surface Transportation Assistance Act of
1982

TIUS —Truck Inventory and Use Survey

TL —truckload

TRB —-Transportation Research Board

TSI —Training Safety Institute

TWS ~Truck Weight Study

UMTRI -University of Michigan Transportation
Research Institute
UPS —United Parcel Service
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Appendix B
Workshop Participants,
Reviewers, and Contributors

Workshop Participants

Participants in Technologies Affecting Truck Safety Workshop, March 10, 1987

George Jennings, Workshop Chairman
Manager of Motor Vehicle Operations
Mobile Qil Corp.

Philip T. Brown William Leasure
Director Chief
Marketing Resources Division Heavy Vehicle Research Division
The Travelers Companies National Highway Traffic Safety Administration
Jerry DeClaire James Lewis
Vice President of Research and Engineering Automotive Engineer
Automatize Operations United Parcel Service

Rockwell International Corp. William J. Martin

Robert Ervin Legislative Engineer
Assistant Head Navistar International Corp.
Engineering Research Division
Transportation Research Institute
University of Michigan

William J. Morgan
Former Vice President of Traffic

Frito-Lay, Inc.
F[’)e_lula GUS]Eafsond e M Brian O’Neill
irector of Product Environmental Management President

Cummins Engine Co., Inc. Insurance Institute of Highway Safety

Thomas Hardeman
Manager of Public Affairs
United Parcel Service

Ernie Vaughn

Director of Program Development

Owner-Operators Independent Drivers Association of
Robert Heglund America

Assistant Vice President

- Don Vierimaa
Liberty Mutual Insurance Co.

Vice President, Engineering
Jerry Hughes Truck Trailer Manufacturers
Director of Safety

Lyle Walheim
Roadway Express, Inc. Inspector
James Johnson Wisconsin State Patrol
Automotive Engineer
PACCAR, Inc.
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Participants in the Human Factors Workshop, May 19, 1987

William A. Maloney, Workshop Chairman
Associate Administrator for Motor Carriers
Rhode Island Public Utilities Commission

Robert Bleakley

Office of Program Management Support
Office of Motor Carriers

Federal Highway Administration

Michael Calvin
Certification Program Supervisor
Professional Truck Driver Institute of America

John C. Dannemiller
President and Chief Operating Officer
Leaseway Transportation Corp.

David Dinges

Unit for Experimental Psychiatry
Department of Psychiatry
University of Pennsylvania

Robert Inderbitzen
Manager

Safety and Training
Linde Bulk Gases
Union Carbide Corp.

Henry Jasny
Staff Attorney
Center for Auto Safety

Victor Jennings
Director of Insurance
Ryder Truck Rental

James Johnston

President

Owner-Operators Independent Drivers Association of
America

Robert Kelly

Deputy Director

Tunnels, Bridges, and Waterways Department
Port Authority of New York and New Jersey

John J. Killilee
Vice President of Safety
Consolidated Freightways

Rodger Koppa

Associate Research Engineer
Texas Transportation Institute
Texas A&M University System

Farrel Krall

Manager

Technical Legislation
Navistar International Corp.

Paul Melander
Manager
Transportation Investigation

Tennessee Public Service Commission

Vernon McDougall
Safety and Health Division

International Brotherhood of Teamsters

Vince Robison
President

Associated Motor Carriers of Oklahoma

Richard C. Schwing
Senior Staff Research Engineer

General Motors Research Laboratories

Patricia Loach
Bureau of Safety Programs

National Transportation Safety Board

Burton W. Stephens

Office of Safety and Traffic
Traffic Systems Division

Federal Highway Administration

Ken Thompson
Vice President, Safety
Yellow Freight System, Inc.

Patricia Waller

Associate Director

Highway Safety Research Center
University of North Carolina
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Participants in Truck Safety Review Meetings, October 7, 1987 and March 23, 1988

Charles Curtis, Chairman
Van Ness, Feldman, Sutcliffe, & Curtis

Carla J. Berroyer
Deputy Director for Intergovernmental Affairs
Illinois Department of Transportation

Keith Bissell
Commissioner
Tennessee Public Service Commission

Philip T. Brown

Director

Marketing Resources Division
The Travelers Companies

Joan Claybrook
President
Public Citizen

John C. Dannemiller
President and Chief Operating Officer
Leaseway Transportation Corp.

R. V. Durham

Director

Safety and Health Department
International Brotherhood of Teamsters

Russ Fiste
Executive Director
Commercial Vehicle Safety Alliance

James Johnston

President

Owner-Operators Independent Drivers Association of
America

Robert Kelly

Deputy Director

Tunnels, Bridges, and Waterways Department
Port Authority of New York and New Jersey

Lillian Liburdi
Director
Management and Budget Department

Port Authority of New York and New Jersey

William A. Maloney

Associate Administrator for Motor Carriers

Rhode Island Public Utilities Commission

Paul Melander

Manager

Transportation Investigation
Tennessee Public Service Commission

John Meyer

James W. Harpel Professor

The Kennedy School of Government
Harvard University

Robert Proulx

Manager

Corporate Traffic and Fleet Operations
Data General Corp.

Richard C. Schwing
Senior Staff Research Engineer
General Motors Research Laboratories

Robert Shertz
President
Chemical Leaman Tank Lines, Inc.

Dean Stanley
Corporate Vice President for Engineering
Navistar International Corp.

Walter Weiss
Safety Director
Leaseway Transportation Corp.
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Reviewers and Contributors

Mike Adamy, Arthur H. Fulton, Inc.

Charles S. Allen, California Highway Patrol

Arthur J. Balek, Federal Highway Administration

William Barnett, Independent Truckers and Drivers
Association

Richard Beilock, University of Florida

Jim Bitz, Texas Department of Public Safety

William Boehly, National Highway Traffic Safety
Administration

Rita Bontz, Independent Truckers and Drivers
Association

Guy Boruff, Indiana State Police

William Bosserman, Ohio State Highway Patrol

William Buckley, National Highway Traffic Safety
Administration

Jack Burkert, Lancer Insurance Co.

Joseph Canny, U.S. Department of Transportation

C.C. Carter, Arthur H. Fulton, Inc.

Joanne Casey, American Trucking Associations

William P. Church, Navistar International Corp.

Robert Clarke, National Highway Traffic Safety
Administration

Harry Cohen, Transportation Research Board

Ron Coleman, Arthur H. Fulton, Inc.

Raymond D. Cotton, Maryland State Police

Ralph Craft, National Governors’ Association

James E. Daust, Michigan State Police

Gerold Davis, Federal Highway Administration

Raymond R. Day, Jr., Washington Utilities and
Transportation Commission

Daniel Dean, California Department of
Transportation

John Eicher, Federal Highway Administration

Nancy Emanuel, Federal Highway Administration

Daniel B. Fambro, Texas Transportation Institute

Kurt Faxon, Bendix Heavy Vehicle Systems

Daniel Folstad, Michigan State Police

Robert Forman, Greyhound Bus Lines

Arthur H. Fulton, Arthur H. Fulton, Inc.

Joseph V. Galati, Pennsylvania Department of
Transportation

John Grimm, Federal Highway Administration

Peter Griskivich, Motor Vehicle Manufacturers
Association

Ray Gurney, Land Line

Grace Hazzard, National Highway Traffic Safety
Administration

John Harpe, Federal Highway Administration

Doug Harwood, Midwest Research Institute

Kevin Heanue, Federal Highwa Administration

Paul Henry, Public Utility Commission of Oregon

Richard Hildebrandt, Bendix Heavy Vehicle Systems

Robert A. Hirsch, National Private Truck
Association

R.L. Hoffman, Arizona Department of Public Safet,

Gary Hopkins, Bendix Heavy Vehicle Systems

Nancy Humphrey, Transportation Research Board

Thomas C. Hutchison, USA Training Academy

Alex Jankowsky, Michelin Tire Corp.

Harry C. Johns, Arthur H. Fulton, Inc.

Will Johns, American Trucking Associations

lan Jones, Insurance Institute for Highway Safety

Bill Julian, Consultant, California State Legislature

Larry King, Federal Highwa Administration

Michelle King, Michigan Department of State Police

Lee Klass, Independent Trucker, Portland, OR

Larry Koeneke, Oregon Public Utilities Commission

Rodger Koppa, Texas Transportation Institute

Richard P. Landis, Federal Highwa Administration

Peter A. Latta, A. Duie Pyle, Inc.

Brenda S. Legge, Arthur H. Fulton, Inc.

David J. Leland, Ohio Public Utilities Commission

Ron Lipps, Maryland Department of Transportation

Charles F. Livingston, Highway Users Federation

John T. Loftus, USA Training Academy

John MacGowan, Federal Highway Administration

James W. March, Federal Highway Administration

Joe Masquero, Federal Highway Administration

James McAlpin, USA Training Academ,

Douglas McKelvey, Federal Highway Administration

Joe Morris, Transportation Research Board

Rudolf Mortimer, University of lllinois at Urbana

David Murray, New York State Department of
Transportation

Phyllis Myers, California Highwa, Patrol

William Nalley, Federal Highway Administration

Debi Nicholson, Freightliner Corp.

L.J. Nickerson, Idaho State Police

K. Michael O’Connell, Professional Truck Driver
Institute of America

Susan Perry, American Bus Association

Magaly Petersen, Michelin Technical Services, Inc.

Larry L. Reynolds, Navistar International Corp.

George Ring, Transportation Research Board

John R. Risley, Navistar International Corp.

Ronald D. Roth, American Trucking Associations

Ronald D. Roudebush, Rockwell International Corp.

Philip Russell, Federal Highway Administration

Richard Schweitzer, Zuckert, Scoutt and Rasenburger

Angeli Sebastian, Federal Highway Administration

Henry Seiff, Motor Vehicle Manufacturers
Association

David M. Seiler, National Highway Traffic Safety
Administration
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William C. Seward, Leaseway Transportation

Richard G. Shaefer, Navistar International Corp.

Chris Shapeley, Engineering Consultant, Bedford,
New Hampshire

Asa Sharp, Goodyear Tire Co.

Kenneth E. Siegel, American Trucking Associations

Louis Silverstein, Honeywell, Inc.

Douglas T. Smalls, United Parcel Service

Bill Snow, National Highway Traffic Safety
Administration

Robert E. Spicher, Transportation Research Board

Walter E, Stone, Rhode Island State Police

Larry W. Strawhorn, American Trucking
Associations

Victor A. Suski, American Trucking Associations

Stephen J. Thompson, Congressional Research
Service

Bill Tracy, American Trucking Associations

Michael Trentacoste, Federal Highway
Administration

Justin G. True, Federal Highway Administration

Theresa del Tufo, Delaware Department of Public
Safety

Frank Tupper, Transportation Safety Institute

J. Terry Turner, Interstate Truckload Carriers
Conference

Gisela Vallandigham, National Association of Truck
Stop Operators

John Van Berkel, California Department of
Transportation

Fred E. Vanosdall, Michigan State University

Wendy Weingarten, Office of Technology
Assessment

Brian Wheeler, Volvo-GM Heavy Truck Corp.

Dave Williams, Smithers Scientific Services

Mike Wright, Great Dane Trailers



Other OTA Assessments in Progress as of September 1988

Communications Systems for an Information Age

Copyright and Home Copying

Information Technology and Securities Markets

New Clean Air Act Issues

Municipal Solid Waste Management

Managing Low-Level Radioactive Waste

Climate Change: Ozone Depletion and the Greenhouse Effect

Potential for Mineral Resources Development in Antarctica and the Convention of the Regulation of Antarctic
Mineral Resource Activities

Infrastructure Technologies: Rebuilding the Foundations

Technological Risks and Opportunities for Future U.S. Energy Supply and Demand

Increased Competition in the Electric Power Industry

High-Temperature Superconductors: Research, Development, and Applications

Oil Production in the Arctic National Wildlife Refuge (ANWR)

Technology, Innovation, and U.S. Trade

Superfund Implementation

Advanced Space Transportation Technologies

Maintaining the Defense Technology Base

Monitoring and Preventing Accidental Radiation Release at the Nevada Test Site

Enhancing the Quality of U.S. Grain in International Trade

Grain Quality in International Trade: A Comparison of Major Exporters

Agricultural Approaches To Reduce Agrichemical Contamination of Groundwater in the United States

Monitoring of Mandated Vietnam Veteran Studies

Unorthodox Cancer Treatments

Drug Labeling in Developing Countries-Phase |

Drug Labeling in Developing Countries-Phase 11

Federal Response to AIDS: Congressional Issues

Preventive Health Services Under Medicare

Adolescent Health

Rural Health Care

New Developments in Biotechnology

Methods for Locating and Arranging Health and Long-Term Care Services for Persons With Dementia

New Developments in Neuroscience

Genetic Testing in the Workplace

NOTE: For brief descriptions of these studies in progress, see OTA’s booklet on “Assessment Activities"-available from
OTA'’s Publications Office, 224-8996.
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Related OTA Reports

Safe Skies for Tomorrow: Aviation Safety in a Competitive Environment.
OTA-SET-381, July 1988, 196 pages.
GPO stock #052-003-01126-3.

Transportation of Hazardous Materials.
OTA-SET-304, July 1986, 276 pages.
GPO stock #052-003-01042-9, NTIS order #PB 87-100 319/AS.

Transportation of Hazardous Materials: State and Local Activities—Special Report.
OTA-SET-301, February 1986, 92 pages.
GPO stock #052-003-01016-0, NTIS order #PB 87-100 319/AS.

NOTE: Reports are available through the U.S. Government Printing Office, Superintendent of Documents, Washington, DC 20401-9325, (202)

188

783-3238; and/or the National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161-0001, (703) 487-4650.
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