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Executive Summary

The purpose of this report is to explore policy issues related to Longer Combination
Vehicles (LCVs) and the potential expansion of the LCV network to include Towa. LCVs are
vehicles with size and/or weight dimensions which exceed the maximum standards for the
National Highway Network as defined by the Surface Transportation Assistance Act of 1982.
Because LCVs exceed these maximum standards, LCV operation along highways governed by
multiple jurisdictions (within states and highways operated by toll authorities) has been
allowed under special divisible load permits. The system of highways where LCV operation
is allowed was frozen at its 1991 coverage by the Intermodal Surface Transportation
Efficiency Act (ISTEA) of 1991. In this act, Congress suspended potential increases in the
existing LCV highway network until it receives adequate information to evaluate the benefits
and costs of further expansion of the LCV network.

Under the broad definition of LCVs as vehicles exceeding the maximum size or
weight dimensions of the STAA of 1982, jurisdictions decide the size and weight dimensions
that define vehicle as LCVs and the safety and operating regulations governing them. As a
result, current size and weight laws governing LCVs in those jurisdictions (states and toll
authorities) permitting the operation of LCVs is a patchwork of non-uniform size and weight
regulations. The specific LCV configurations, axle weights, and gross weights permitted in
each jurisdiction is largely based on unique prescriptive standards for size and weight
dimensions. Further, each jurisdiction may have additional safety and operating regulations
for LCVs and constraints limiting LCV operation to a defined network of highways.

Such a patchwork of non-uniform regulations can create confusion over what
constitutes an LCV. Therefore, for the purposes of this report, LCV configurations are

divided into three classes:

= Triple. A tractor pulling three 28-foot trailers.
= Turnpike Double. A tractor pulling two 40- to 48-foot trailers.
= Tntermediate Length Double. A tractor pulling two trailers where the first trailer

is longer than 28 feet and up to 48 feet in length and the second is shorter than 40

feet.
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One of the principal benefits of the ability to employ LCVs is that it allows motor
carriers to make equipment investment and use decisions based on freight characteristics and
market needs. Where 1.CVs are allowed, motor carriers have more flexibility to select vehicle
configurations which are best suited for the particular market segments being served. For
example, triples are primarily a tool for the less-than-truckload (LTL) segment of the industry.
In LCV corridors where the traffic density is great enough to support the use of triples, a
motor carrier has the flexibility to use triples on the line-haul segment of the trip. In addition
to greater flexibility, motor carriers employing LCVs accrue greater productivity through
greater volume and/or weight carrying capacity. Because common LCV configurations are
attractive only to specific segments of the truck services market, the report provides a
descriptive analysis of Towa's current truck and rail freight traffic. This descriptive traffic
analysis attempts t0 define which Towa freight traffic segments will be affected by potential
size and weight changes that would allow LCVs 10 operate over selected portions of the Towa
highway system.
As Congress moves toward the reconsideration of allowing states to expand the LCV
network, several forces are placing pressure on transportation policy makers to consider
potential truck size and weight reforms. These include:
= Harmonizing U.S. truck size and weight standards with Mexico and Canada as
required by the North American Free Trade Agreement (NAFTA).
= The need to promote uniform size and weight regulation among all jurisdictions and
among jurisdictions which permit LCVs.

= Pressure to move size and weight regulation from their historically defined prescriptive
standards to standards which control for the performance of the vehicle with respect to
pavement and bridge deterioration and vehicle safety.

= Pressure from the motor carrier industry to accrue additional productivity gains
through relaxation of size and weight regulations.

Assuming ISTEA's freeze on the expansion of LCV networks i8 relaxed, state and
federal regulators will again have to consider tlie issuc of size and weight reform. When
considering reform of size and weight laws, states like Towa must recognize that current LCV

configurations were based on prescriptive standards and these standards may not be the most
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desirable configurations for larger trucks in terms of safety and pavement and bridge wear
performance. Thus jurisdictions may need to adopt new approaches to size and weight
regulation to ensure LCV size and weight limits reflect real world limitations.

Any consideration of reform will require truck size and weight regulators to make
decisions on managing the supply of LCV systems. Truck size and weight regulators can
control the supply of an LCV system through four primary variables:

L The vehicle configurations and size and weight limits permitted to operate.

L The extent and coverage of the network of roadways over which larger vehicle
are permitted to operate and the uniformity of the network with those of states
within the region.

= Access provided to the network.

= Safety restrictions placed on the weather and environmental conditions in
which larger vehicles may operate, fitness and experience of the drivers, and
equipment condition.

The final chapter of the report addresses a number of additional policy issues that
must be considered when appraising possible relaxation of size and weight regulations. Oof
these issues, one chief consideration will be the assessment of user fees on larger vehicles
that recover the costs of allowing their operation. These user fees must equal the cost of
making the necessary geometric improvements to allow the safe operation of larger vehicles,
the added costs of ancillary facilities to support the use of longer vehicles (e.g., staging
facilities for longer combinations), and the costs of any additional bridge and pavement wear

resulting from heavier vehicles.
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Chapter 1
Introduction and Longer Combination Vehicle
Background

This report will begin to explore some of the policy issues related to Longer
Combination Vehicles (LCV) and the potential expansion of the LCV network to include
highways within the state of Iowa. Specifically, the transportation service impacts and public
policy issues will be examined. A companion effort at the University of Iowa is devoted to
exploring the infrastructure issues related to the physical impacts of LCV use on highways
and bridges.(1)(2)

To begin any discussion of LCVs, some definition of what constitutes an LCV is
needed. Several truck combinations have been grouped into the categories of LCVs.
Generally, these are truck combinations exceeding the maximum dimensions, combination of
trailers, and/or weight permitted nationally by the Surface Transportation Assistance Act
(STAA) of 1982. The STAA created a uniform standard for maximum truck weight,
dimensions, and permissible combinations. All states were required to allow trucks
complying with maximum uniform standards to operate on the National Highway Network. !
The National Highway Network includes about 60 percent of the federal-aid primary system,
roughly 138,600 miles of primary roads, and virtually all the Interstate Highway System,
roughly 44,300 miles of Interstate Highways. As summarized in a TRB Special Report (3),
the principle uniform requirements of the STAA of 1982 were:

| Trailer length: The act specifically prohibits states from limiting the length of
the semitrailer in a tractor-semitrailer combination vehicle to less than 48 feet,
or of each trailer in a combination vehicle with two trailers (i.e., twin trailers,
commonly called Western Doubles) to less than 28 feet on specific highways.

= Number of trailers: The act specified that states could not prohibit the use of
twin trailer trucks on highways designated for their use.

= Overall combination vehicle length: The act prohibited states from enacting

M N oy Pat PP SRLLVENPY.§ ST U 3 PRI S
any overall length limit on tractor-semitrailer or on twin trailer trucks.

' The National Highway Network should not be confused with the National Highway System mandated by

the Intermodal Surface Transportation Efficiency Act of 1991.
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Grandfathered length limits: The act required states to continue to allow trailers
that were actually and lawfully being operated before the passage of STAA,
even though they exceed the maximums under the STAA of 1982.

Vehicle width: Existing federal limits on truck width were liberalized. States
were required to adopt the new federal standard of 102 inches.

Axle Weights: The act required states to increase their single-axle limits to
20,000 pounds, tandem-axle limits to 34,000 pounds, and their gross weight
limits to 80,000 pounds.

LCVs are vehicles that exceed one or more of the maximum standards established by
the STAA of 1982. In general, LCVs are composed of a combination allowed under the
STAA of 1982 plus one additional trailer. This study will focus on three types of LCVs as

defined in a Trucking Research Institute report (4):

Triple: Typically, a triple is a two-axle tractor pulling one 28-foot semitrailer
(really 28.5 feet) and two 28-foot trailers. The result is a seven-axle
combination with an overall length in excess of 100 feet. With seven axles, a
triple could have a gross vehicle weight (GVW) of over 130,000 pounds
without going over the 20,000 pound single axle limit. State and turnpike
authorities that currently allow triples have maximum GVWs on triples varying
from 80,000 pounds (in Colorado) to 129,000 pounds (in Utah). (5)

Turnpike Double: Typically, a Turnpike Double is a three-axle tractor pulling
a 40- to 48-foot semitrailer and a 40- to 48-foot trailer. The result is a nine-
axle combination well over 100 feet in length. With four tandem axles and a
steering axle, a Turnpike Double could have a GVW over 140,000 pounds
without going over the single and tandem axle limits. State and turnpike
authorities that currently allow Turnpike Doubles have maximum GVW on
them varying from 80,000 pounds (in Colorado) to 143,000 (on the New York
State Thruway).

Intermediate Length Double: Typically, this is three-axle tractor pulling a
semitrailer longer than 28 feet and a trailer 28 feet or longer. Intermediate
Doubles are longer than Western Doubles (a tractor pulling a 28-foot
semitrailer and 28-foot trailer) but are shorter than a Turnpike Double.
Intermediate doubles include even-length semitrailer and trailer combinations
over 28-foot per trailer. For example, 2 tractor pulling a 33-foot semitrailer
and 33-foot trailer would be classified as an Intermediate Double. The most
common Intermediate Double is the Rocky Mountain Double, which typically
consists of a 40-foot semitrailer pulling a 28-foot trailer. Some western states
which permit Intermediate Length Doubles have minimal restrictions on the




highways where they may be used. For example, Wyoming allows
Intermediate Doubles on the entire state highway system.

Currently, LCVs can be operated on the highways and turnpikes in 20 states®.(6)
Generally, each state or turnpike that allows LCVs to operate on its roadways has adopted
slightly different maximum size and weight dimensions, varied operational requirements (e.g.,
access to and from LCV networks, time of the day when LCVs may operate, and weather
conditions when LLCVs may operate), and varied equipment and operator safety standards for
operation. Further, each configuration of an LCV is most appropriate for different freight
market niches representing varied segments of the truck transportation service market. For
example, triples are attractive vehicles for the less-than-truckload segment and turnpike
doubles are a tool for the truckload industry. It is important to recognize that LCVs have
diverse physical and operational requirements in each jurisdiction and that they serve diverse
segments of the trucking industry. The heterogeneity of uses makes it difficult to generalize
LCV performance. However, all LCVs have dimensions that exceed the maximums set by

the STAA of 1982.

WEIGHT AND LENGTH LIMITS

The establishment of maximum limits for truck size and weight have traditionally been
the responsibility of states. The first weight legislation measures were passed in 1913 in
Maine, Massachusetts, Washington, and Pennsylvania.(7) Later, Pennsylvania's axle limit of
18,000 pounds was adopted as a basic element for the design of pavements and used as a
maximum axle load on Interstate Highways until 1974. By 1933, all states had adopted some
kind of truck size and weight regulation.

In 1932, the American Association of State Highway Officials (AASHO), which later
became the American Association of State Highway and Transportation Officials (AASHTO),
recommended a 16,000 pounds axle load limit. AASHO later revised its policy in 1946 and

Technically, there are 30 states where LCVs can legally operate. For example, Missouri is generally not considered an LCV state
but it provides permits to motor carriers operating LCVs along the Kansas Turnpike in order to provide access to their terminals in
the Kansas City area. As another illustration, Louisiana and Mississippi permit trucks to operate with twin trailers longer than 28
feet. Trucks are permitted in both states with twin trailers up to 30 feet on a case by case basis. However, for purposes of this
report, only the commonly accepted 20 states are considered LCV states.

3



recommended a single-axle load limit of 18,000 pounds and a tandem-axle limit of 32,000
pounds.(8) To limit the stress on bridges, the AASHO policy recommended a maximum
weight limit of 73,280 pounds for vehicles with extreme axles at least 57 feet apart. The
maximum weight limits were based on the Bridge Formula, which determines gross weight
based on the distance between axle extremes in any set of an axle group.

The Federal-Aid Highway Act of 1956 applied the AASHO standard to the Interstate
Highway system. The act also allowed states to continue to use weight and size limits greater
than the those recommended in the AASHO policy, thus grandfathering higher weight and
size limits in place.

In 1974, Congress adopted increased axle limits of 20,000 pounds per single-axle and
36,000 pounds per tandem-axle. It also adopted a revised bridge formula to allow gross
vehicle weight to increase to 80,000 pounds. The new axle and gross weight limits were caps
for states that did not already have higher limits. Other states that already had higher limits
were allowed to grandfather the higher pre-existing limits. States that did not want to
increase their weight limits to the higher limits on the Interstate Highway System could stay
at prior gross weight and axle load levels. The 1974 legislation (as well as the 1956
legislation) included provisions for states that already issued permits for oversize and/or
overweight trucks to continue to exercise that authority.(9) Under overlength and oversize
permit authority, some states allowed LCVs to operate through the state's permitting process.

The STAA of 1982 removed the option of states to have lower than the uniform
standard for weight limits on the National Highway Network, thus promoting uniformity.
With few exceptions, states could no longer impose limits on weights, widths, lengths, or
combinations that were more restrictive than the Federal limits. The STAA introduced an
increased Federal role in vehicle size and weight regulation by preempting the state's right to
limit overall length of singles or doubles and requiring "reasonable access between the
National Highway Network and terminals and facilities for food, fuel, repairs, and rest."(10)
The STAA also grandfathered state limits that exceeded Federal limits and continued to allow
states to authorize the operation of larger trucks under special permits.

The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 froze current
limits on the use of LCVs to highways where states permitted LCVs as of June 1, 1991.(11)
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The Act also prohibits those states currently allowing the operation of LCVs to expand routes
or expand restrictions on LCV use.” Specifically, ISTEA "restricts the operation of longer
combination vehicles on the Interstate Highway System and commercial motor vehicle
combinations with two or more cargo carrying units on the National Highway Network to the
type of vehicle in use on or before June 1, 1991, subject to whatever State rules, regulations,
or restrictions were in effect on that date."(12) ISTEA does not restrict states from
continuing to issue special permits for vehicles which exceed the restricted size limits but
carry loads which cannot be easily dismantled or divided (non-divisible loads).

It is not clear from the legislation when or if the freeze on expanding LCV routes will
be lifted. However, Congress requires the FHWA to determine if changes to the Federal
LCV law are needed. To provide the information FHWA needs to determine if it should
recommend changes, FHWA is to conduct road tests of LCV drivers and vehicles. FHWA is
required to submit the results of the road tests by December 18, 1994. In addition, the
Comptroller General will conduct a study of LCV safety and performance characteristics and
compare LCVs to other truck combinations. The Comptroller General's study, also due to
Congress on December 18, 1994, will specifically assess(13):

u State initiatives pertaining to LCV safety;
= Available data on LCV safety;
| The economic impact of LCVs.
The General Accounting Office produced three reports to congress addressing the three above
and thus fulfilling Comptroller General's requirements.(14)

Safety is the key issue. Opponents to expansion of the LCV network promoted the
ISTEA freeze on LCV operations due to safety concerns over larger trucks in the traffic
stream. Clearly, Congress intends to reconsider expansion of the LCV network or new rules

governing LCVs when the mandated studies are completed.

*  BExceptions to the freeze were made for the states of Wyoming, Ohio, and Alaska. In each case, the

state had enacted changes which were to take effect after June 1, 1991 or had started the legislative
process to change size and weight restrictions before June 1, 1991.
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Current LCV Operation

The first use of LCVs was on turnpikes in the East and Midwest. On the turnpikes,
trucks operate as LCVs while on the turnpike and are broken down at staging areas at either
end of the turnpike (sometimes at intermediate staging areas). LCVs were first operated on
the Indiana Toll Road in 1956, on the New York Thruway and the Massachusetts Turnpike
in 1959, on the Ohio and Kansas Turnpikes in 1960, and on the Florida Turnpike in 1968.(15)
Each of these organizations has varying operational requirements. Between 1968 and the
1980s, fourteen western states also began permitting the operation of LCVs. Of these western
states, Idaho and Montana began permitting LCVs on their highway system first in 1968,
Nevada began in 1969, Utah in 1974, and Arizona in 1976. The remaining of the fourteen,
Alaska, Colorado, Nebraska, North Dakota, Oklahoma, Oregon, South Dakota, Washington,
and Wyoming, began permitting LCVs on their networks during the 1980s. The last state to
begin allowing LCVs to operate on its network was Oklahoma in 1986.

The regulation of LCV dimensions (size and weight) has been a function of regulation
promulgated by the state or the turnpike authority permitting LCV operation. Much like the
early truck dimension regulation promulgated by states in the first half of the twentieth
century, there is little uniformity in permitted LCV dimensions and several states offer unique
operating regulations. Tables 1-1 through 1-6 lists permitted cargo carrying unit lengths and
maximum gross vehicle weights for all three LCV combinations (Intermediate Doubles,
Turnpike Doubles, and Triples) and the highway access permitted in each jurisdiction. These
tables were compiled from a number of documents that occasionally provided inconsistent
data.(16)(17)(18)(19) It was initially believed that state rules and law regarding maximum
dimensions allowed in each jurisdictions would be fairly simple to identify. However, many
of the rules and laws require interpretation. For example, some states define gross vehicle
weight limits using the bridge formula and govern maximum lengths (either overall length or
length of cargo carrying units and axle configurations) as well. In such a case, maximum
gross vehicle weight would vary based on the unique configuration of each truck.

One of the LCV states listed, Nebraska, requires all LCVs longer than 65 feet to travel
empty and limit their® travel on portions of I-80 west of Omaha. The purpose for Nebraska's

permitting LCVs was to allow a manufacturer of trailers to transport trailers out of state. The
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General Accounting Office's study of LCV safety found no current LCV permit holders in
Nebraska because of the limitations placed on LCV operation.(20)

In addition, several of the organizations (state or turnpike authorities) have additional

operational safety requirements, such as, more stringent requirements on the minimum age for
LCV operators, weather conditions when operation is allowed, and hours of the day when
LCVs are permitted to operate.

The maze of non-uniform dimension regulations reinforces the point that the LCV
industry is very heterogenous and faces heterogenous requirements. Some states have viewed
their LCV network as principally infrastructure supporting long-distance movements over
interstate highways and highways built to high geometric standards. LCV networks that focus
on long-distance hauling principally address the Turnpike Double and Triple markets.
Although users of Intermediate Doubles will gain from long-distance networks, networks that
provide access to a large portion of the non-interstate system to Intermediate Doubles are
principally focused on local and regional movements and may even serve the interests of

unmanufactured bulk commodity movements where shipments are principally local.



Table 1-1

o S T e

Length and Gross Vehicle Weight Limits for Intermediate Doubles by

Jurisdiction

State Maximum GVW  Maximum Length of Route Access and
Cargo Carrying Units Restrictions
(in 1,000s of Ibs) (in feet)

Alaska 111.5 80.5 Access to the entire National
Highway Network and to points
within five miles

Arizona 111 92 Restricted primarily to points within
twenty miles of Arizona's boundaries
with an LCV state

Colorado 110 85 Restricted to the majority of
Colorado's interstate system

Idaho 105.5 85.5 Access to the entire National
Highway Network depending on a
vehicle meeting minimum off-
tracking standards

Montana 124 85 Access to the entire National
Highway Network

Nebraska 95 85 Only on E-80 - double trailers over 65
feet in length may only travel empty

Nevada 114.5 85.5 Access to the entire National
Highway Network

North Dakota 105.5 85.5 Access to the entire National
Highway Network

Oklahoma 90 92 Interstates, Oklahoma Turnpikes, and
several four-lane divided facilities

Oregon 105.5 68 Access to the entire National
Highway Network

South Dakota 129 81.5 Access to the entire National
Highway Network

Utah 129 88 Access to the entire National

Highway Network plus local
delivery designated routes
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Table 1-2 Length and Gross Vehicle Weight Limits for Intermediate Doubles by
Jurisdiction - continued

State Maximum GVW Maximum Length Route Access and
Cargo Carrying Units Restrictions
(in 1,000s of 1bs) (in feet)
Washington 105.5 68 Access to the entire National

Highway Network plus most state
routes not on the network

Wyoming 101 81 Access to entire National Highway
Network

Turnpikes

Florida Turnpike 147 85.5 Intermediate Doubles must be

Authority(346 miles) combined at special staging areas on

the right-of-way

Indiana Toll Road 127.5 86 Access provided to points up to 15
Commission (157 miles) miles from toll gates

Kansas Turnpike 116 92 Access provided to points up to 10
Authority (236 miles) miles from toll booth except allowed

20 miles from northeastern toll booth
in Kansas City area

Massachusetts 127.4 114 Intermediate Doubles must be

Turnpike Authority combined at special staging areas on

(131 miles) the right-of-way

New York 1145 85.5 Access to Thruway permitted in the

Thruway Authority area of several major interchanges,

(544 miles) generally less than three miles off the
facility

Ohio Turnpike 90 80 Intermediate Doubles must be

Authority combined at special staging areas on

(241 miles) the right-of-way




Table 1-3 Length and Gross Vehicle Weight Limits for Turnpike Doubles by Jurisdiction
B B R S TS

State Maximum GVW  Maximum Length of Route Access and
Cargo Carrying Units Restrictions
(in 1,000s of 1bs) (in feet)
Alaska 135 90 Access to the entire National

Highway Network and to points
within five miles

Arizona 111 95 Restricted primarily to points within
twenty miles of Arizona's boundaries
with an LCV state

Colorado 110 95 Restricted to the majority of
Colorado's interstate system

Idaho 105.5 95 Access to the entire National
Highway Network depending on a
vehicle meeting minimum off-
tracking standard

Montana 124 93 Access to the entire National
Highway Network

Nebraska na 95 Only on 1I-80 - double trailers over 65
feet in length may only travel empty

Nevada 129 95 Access to the entire National
Highway Network

North Dakota 105.5 103 Access to the entire National
Highway Network

Oklahoma 90 123 Interstates, Oklahoma Turnpikes, and

several four-lane divided facilities
Oregon - - Turnpike Doubles are not allowed
South Dakota 129 100 Access to the entire National

Highway Network

Utah 129 94 Access to the entire National
Highway Network plus local
delivery designated routes
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Table 1-4 Length and Gross Vehicle Weight Limits for Turnpike Doubles by Jurisdiction

Route Access and
Restrictions

- continued

State Maximum GVW Maximum Length of

Cargo Carrying Units
(in 1,000s of 1bs) (in feet)

Washington - -

Wyoming 101 81

Turnpikes

Florida Turnpike 147 106

Authority(346 miles)

Indiana Toll Road 127.5 106
Commission (157 miles)

Kansas Turnpike 120 109
Authority (236 miles)

Massachusetts 127.4 114
Turnpike Authority
(131 miles)

New York 143 102
Thruway Authority
(544 miles)

Ohio Turnpike 127.4 102
Authority
(241 miles)

Turnpike Doubles not allowed

Access to entire National Highway
Network

Turnpike Doubles must be
combined at special staging areas on
the right-of-way

Access provided to points up to 15
miles from toll gates

Access provided to points up to 10
miles from toll booth except allowed
20 miles from northeastern toll booth
in Kansas City area

Intermediate Doubles must be
combined at special staging areas, on
the right-of-way

Access to Thruway permitted in the
area of several major interchanges,
generally less than three miles off the
facility

Turnpike Doubles must be
combined at special staging areas on
the right-of-way
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Table 1-5 Length and Gross Vehicle Weight Limits for Triples by Jurisdiction
o T

State Maximum GVW  Maximum Length of Route Access and
Cargo Carrying Units Restrictions
(in 1,000s of 1bs) (in feet)
Alaska 135 110 Triples are allowed to operate on the

National Highway System and
experimental use is allowed on state
highways

Arizona 1235 95 Restricted primarily to points within
twenty miles of Arizona's boundaries
with an LCV state

Colorado 110 95 Restricted to the majority of
Colorado's interstate system

Idaho 105.5 105 Access to the entire National
Highway Network depending on a
vehicle meeting minimum off-
tracking standard

Montana 131.06 100 Access to interstate highways and
local access within two miles of an
interstate highway

Nebraska na 95 Oaly on I-80 - triples may only travel
empty
Nevada 129 95 Access to the entire National

Highway Network

North Dakota 105.5 100 Access to the entire National
Highway Network

Oklahoma 90 95 Interstates, Oklahoma Turnpikes, and
several four-lane divided facilities

Oregon 105.5 95 Access to the entire National
Highway Network

South Dakota 129 100 Access to the entire National
Highway Network

Utah 129 100 Access to the entire National
Highway Network plus local
delivery designated routes

I T S RN
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Table 1-6 Length and Gross Vehicle Weight Limits for Triples by Jurisdiction - continued
L

State Maximum GVW Maximum Length Route Access and
(in 1,000s of LBs) (in feet) Restrictions

Washington - - Triples are not allowed

Wyoming - - Triples are not allowed

Tuarnpikes

Florida Turnpike - - Triples are not allowed

Authority(346 miles)

Indiana Toll Road 127.4 104.5 Access provided to points up to 15
Commission (157 miles) miles from toll gates

Kansas Turnpike 110 109 Access provided to points up to 10
Authority (236 miles) miles from toll booth except allowed

20 miles from northeastern toll booth
in Kansas City area

Massachusetts - - Triples are not allowed

Turnpike Authority
(131 miles)

New York - - Triples are not allowed

Thruway Authority
(544 miles)

Ohio Turnpike 105.5 95 Triples must be combined at special
Authority staging areas on the right-of-way
staging areas

(241 miles)
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LCV TRAFFIC MARKETS

To better understand the segments of the markets served by LCVs, it is important to
understand the cost structure of conventional truck combinations in comparison to LCVs. It
may be expect the that the average cost per unit or output (ton-miles or cubic foot-mile) of
LCV would be less since they can carry more. This is essentially true for line-haul costs,
where transportation is over highways permitting LCVs. However, depending on the type of
LCV and the LCV highway network being used, LCVs will have greater fixed costs
associated with a trip than a conventional truck making the same trip. For example, a
conventional combination carrying a complete truckload will be able to move directly from
the origin to the destination. Truckloads being hauled in Turnpike Doubles may require two
tractors and two drivers to make the pickup and delivery to and from the staging area at the
ends of the LCV highways or for one driver and one tractors to make two trips between the
staging area and the destination. Although the Turnpike Double will provide considerable
efficiencies during the line-haul portion of the trip, there are additional logistical costs
associated with the trip ends. Other logistical costs may be associated with special facilities
necessary to load LCVs, special good distribution requirements necessitated by larger loads,
special equipment needed to handle LCVs, etc.

To provide an illustration of how the different costs components impact the segment
of the market and where LCVs offer a cost advantage, consider a simple example. Suppose a
trucking company is examining the economics of moving a balanced flow of several
truckloads per week of freight between two points. Also, assume that the freight being
carried is of relatively low density and trailers reach their volume limits before their
maximum load is governed by gross vehicle weight and axle load limits.

The trucking company first wishes to examine the costs functions for conventional
combinations and has the option of serving this market with either 48-foot trailers or 53-foot
trailers in relationship to the distance between the origin and the destination. Because the 53-
foot trailers can carry more. the costs per ton-mile of goods moved is lower. The average

operating costs per ton-mile of a 48-foot trailer and a 53-foot trailer versus trip distance are
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shown in Figure 1-1. The costs of the combination with the 53-foot tailer will always be

lower for several reasons but, most importantly, the 53-foot trailer will make fewer trips.

Average Cost Versus Trip Length

verage Cost of 48 Foot Trailer

verage Cost of 53 Foot Trailer

O B3O mHOW eno)

0 200 400 600 800 1,000 1,200 1,400 1,600
Trip Lenth In Miles

Figure 1-1 Hypothetical Average Operating Cost Function for 48-Foot Trailer
Versus 53-Foot Trailer

Shown in Figure 1-2 is the same comparison for an LCV and a conventional
combination. For very short trips, a high portion of the average operating costs are associated
with LCV logistics costs. The high fixed logistics costs may make an LCV a much more
expensive option for short trips. However, as trips become longer, the logistics costs become
a smaller portion of the average operating costs and LCV costs drop below those of a
conventional combination.

The distance in Figure 1-2 where the average costs of using an LCV drops below the
cost of a conventional truck depends on a myriad of attributes. For example, Intermediate
Doubles hauling agricultural commodities on a network that includes all highways may incur
relatively insignificant logistics costs. In this case, Intermediate Doubles may be less

expensive than conventional combinations at all distances. On the other hand, in light traffic
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Average Costs Versus Trip Length

verage Costs of Conventional Trailer
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Trip Length In Miles
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Figure 1-2 Hypothetical Average Operating Cost Function for LCV Versus

Conventional Combination

density corridors, the logistics costs of aggregating a load able to fill an Intermediate Double

may be too costly regardless of the trip distance. Some of the factors that impact the relative

economics of a conventional combination versus an LCV include:

The traffic density of the corridor. Corridors that have high traffic densities for a
carrier are likely to be attractive segments for LCVs.

The loading and unloading costs associated with the commodity. For example,
loading and unloading of field crops into intermediate doubles with open hopper
trailers where the trucks are permitted to run on land access highways to the storage
facilities (grain elevators) or processing facilities will have negligible logistic costs.
On the other hand, where it is necessary to use a staging facility to gain access to the
LCV network, the logistics costs may be significant.

The value and perishability of the commodity. High value or perishable commodities
are likely to require high quality and direct transportation services. Delays caused by
gaining access to the LCV network or by forming an LCV are likely to cause a
disincentive to the use of LCVs for high value or perishable commodities.
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= Connectivity of origins and destinations through the LCV network. Regardless of the
relative efficiency of LCVs, the LCV network must provide complete or partial access
between origin and destination points to be of value to the motor carrier.

Whether an LCV or a conventional truck is more efficient depends on several
variables, but principally on the characteristics of demand for truck transportation, the demand
for the services of the particular carrier examining the potential use of a LCV, the
configuration of the LCV network, and the types of vehicle dimensions permitted on the LCV
network. Tables 1-1 through 1-6 clearly illustrate that there is little commonality between

Jurisdictions in their LCV networks and the vehicle configuration they permit.

TRUCKING PRODUCTIVITY GAINS

Most of the productivity gains in the trucking industry until the 1980s have resulted
from increases in truck size and weight. The most common semitrailer length before 1945
was 25 feet, in the early 1950s it was 30 feet, and in the late 1960s and early 1970s it grew
to 40 feet.(21) The STAA of 1982 increased productivity by setting minimum trailers lengths
to 48 feet and increasing minimum trailer widths to 102 inches. However, because federal
dimension legislation permits states to establish longer maximum lengths, many states allow
53-foot trailers. During the late 1970s and early 1980s, the most common semitrailer length
grew to 45 feet and, from 1984 until the present, the most common semitrailer length is 48
feet. However, in 1992 (the most recent data available) nearly as many 53-foot trailers were
sold as 48-foot trailers.(22)

While truck trailers were growing in size, incremental productivity gains were made
through stronger and lighter weight packaging which allowed motor carriers to haul more of a
commodity within the confines of a trailer. Also, manufacturers were making goods with
lighter weight materials, thereby allowing motor carriers to haul more goods within a trailer
before exceeding weight limits. However, Figure 1-3 clearly illustrates the widespread
growth in allowable truck weights which have translated to corresponding productivity
increases of semi-tractor truck transportation services.(23) Loaded vehicle gross weights
increased consistently between 1925 and 1980, resulting in dramatic productivity gains.

However, allowable truck weights have been effectively frozen since 1982, bringing about the
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argument that increases in motor carrier productivity will require additional relaxation of truck

size and weight restrictions and the promotion of an LCV network.
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Figure 1-3 Average Gross Weight of Loaded Combination Trucks (23)

Interestingly, in the period between 1980 and 1992, the trucking industry has made
significant productivity improvements without an increase in size and/or weight. In the
period between 1980 and 1991, the portion of the total U.S. intercity freight expenditures
accounted for by truck transportation rose from 72.7 percent to 77.4 percent.(24) Over the
same period, expenditures on truck transportation services, as a portion of the gross national
product, declined from 5.76 percent to 4.87 percent, a decline of 15 percent. During the same
period, total domestic freight expenditures on all modes declined from 7.93 percent to 6.3

percent of gross national product.

18



The reduction in relative costs of freight transportation services is commonly attributed
to the relaxation of economic regulations of the air carrier industry in 1978 and the motor
carrier and railroad industries in 1980.(25) Even greater productivity improvements in
logistics costs have been attributed to regulatory relaxation. Economic deregulation has
resulted in more flexible transportation services, providing transportation service buyers with
a continuum of service options. In many cases improved and flexible transportation services
have resulted in reduced inventory and holding costs (logistics costs). During the 1980s, total
transportation expenditures as a portion of gross national product declined by 1.3 percent. In
1989 alone, inventory costs declined from roughly 5.2 percent of gross national product to 4.4
percent.(26) Over the entire deregulatory period of the 1980s, total logistics and
transportation costs declined from a high of 14.7 percent of gross domestic product in 1981 to
11.1 percent of gross domestic product in 1989.

During the 1980s, relaxation of economic regulation squeezed additional productivity
from the truck transportation system. Likewise, the transportation flexibility allowed by
regulatory relaxation has allowed logistic innovation to further increase productivity. Without
further exogenous change (e.g., further deregulation size and weight limits or a technological
breakthrough in internal combustion engine efficiency) it appears that further productivity
gains may be limited. Hence economic pressures for greater productivity lead to the
argument to relax limits on LCVs and allow productivity to increase.

Many trucking trade publications contain anecdotal evidence of trucking companies
that report reductions in costs when they replace conventional equipment with LCVs. In
support of this anecdotal evidence, estimates of LCV costs indicate significant savings are
possible. These costs comparisons only consider line haul costs because trip end costs will
vary from load to load. L.CVs have distinct cost advantages when considering the line-haul
portion of a trip (trips where the origin and destination points have access to an LCV network
and therefore are entirely line-haul). The relative cost estimates from a Transportation
Research Board study of larger trucks are shown in Table 1-7.(27) The results are general
findings and based on average loads. The relative costs are indexed to an 80,000
conventional combination. Although the LCV combinations shown greater costs per truck-

mile, they are much more productive than conventional combinations on a ton-mile basis.
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Other studies of relative cost report even greater savings. In absolute dollars, an LCV study
conducted for Congress by the Federal Highway Administration compared conventional
trailers and Turnpike Doubles and found Turnpike Doubles have a 0.367 dollars per mile cost
reduction when carrying general commodities.(28) An Association of American Railroads
study estimated the average line haul cost of a conventional tractor and 48-foot semitrailer
combination to be 0.93 dollars per vehicle-mile and the costs of twin 48-foot Turnpike
Double of between 1.20 dollars and 1.24 dollars per vehicle-mile, but because Turnpike
Doubles carry much more freight per mile, they delivered a cost reduction of 33 to 37 percent
per ton-mile.(29) Another study by Transmode (a Washington, D.C., transportation
consultant) compared conventional trailers and Turnpike Doubles and found Turnpike Doubles
had a 0.405 dollars per mile cost advantage.(30) Regardless of the specific costs estimate

used, it is clear that LCVs can provide significant line-haul cost savings.

Table 1-7 Relative Cost Comparison to a Five Axle, 80,000 Pound Truck
s ]

Line-Haul Comparison of Average Costs To A Five Axle, 80,000 Pound Combination

Percent per Percent per
Truck-Mile Ton-Mile
80,000 pound single semi trailer combination 100 100
110,000 pound double trailer combination 115 90
130.000 pound double trailer combination 124 76

The argument for relaxing truck size and weight restrictions and promoting an LCV
network of some kind has merit and should be forwarded as long as the costs (public or
private) are not greater than the productivity gains. The LCV debate hinges on the magnitude
of the costs and benefits of expanding the LCV network. The costs are largely related to: 1)
the potential for increased accident levels and/or accident severity, 2) possible increases in
highway and bridge maintenance costs as a result of more truck traffic (part due to diversion
from railroads). and 3) traffic diverted from rail resulting in decreased rail revenues (and
profits) causing rail carriers to further withdraw rail services and rail infrastructure. All three
of these issues are being intensely debated within the freight transportation industry and are

discussed in the following sections.
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LCV SAFETY CONSIDERATIONS

LCV opponents seem to have a very compelling argument against LCVs on the basis
of safety, yet there has been little definitive information on the issue of LCV safety. The
most thorough national truck safety data base is the Fatal Accident Report System (FARS)
kept by the National Highway Traffic Safety Administration, U.S. Department of
Transportation. This database contains records of only fatal accidents and all fatal accidents
are recorded in the database within 30 days of their occurrence. In the FARS database, large
trucks are considered to be any truck with a gross vehicle weight rating over 10,000 pounds.
Based on FARS data, large trucks have traditionally had accident rates higher than the rate for
other vehicles. For example, in 1990 large trucks accounted for three percent of all registered
vehicles and seven percent of vehicle miles traveled, but they were involved in eleven percent
of all fatal accidents that year.(31) In 1992, of the 4,413 people killed in accidents involving
heavy trucks, 78 percent were automobile passengers (including the driver), 8 percent were
pedestrians, and 13 percent were passengers in the truck.(32) Some truck accidents involved
collisions with fixed objects or other trucks, but when the collision was with an automobile,
98 percent of the time the individuals killed were in the passenger cars.

Because of the size and mass of trucks, truck accidents are more likely to result in
fatalities. In 1990, tractor-trailers had a fatal accident rate of 3.9 per 100 million miles,
passenger cars had a rate of 2.5 per 100 million miles, and single-unit trucks had a rate of
only 1.8 per 100 million miles.(33) LCV opponents argue that if large trucks are over-
involved in fatal accidents and larger trucks with more mass cause a greater likelihood of
two-vehicle accidents resulting in motorist fatalities, then safety clearly negates any arguments
for even larger and more dangerous trucks.(34)

‘On the other hand, proponents of LCVs argue that safety will improve. Once a truck
reaches 15 to 20 times the weight of an automobile, increased weight does not seem to
increase accident severity.(35) Since using larger trucks will result in fewer trucks being on
the road to haul the same amount of goods, safety may be improved by freight being
transported by fewer but heavier trucks.

The empirical research that directly addresses LCVs tends to offer drastically varied

results. The predominate difficulty with empirical studies is related to the scarcity of data.
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LCVs can only operate on a very small portion of the entire U.S. highway system, and they
are mostly restricted to special facilities (interstate highways and toll roads). As a result, it
is difficult to make accident rate comparisons to the general truck population and very
difficult to derive rates of relative exposure (i.e., total miles traveled by each classification of
truck (including LCVs) per fatal accident involving each truck classification). Empirical

research on LCV safety can be divided into three types:

B Special experiments conducted by states in an effort to demonstrate the relative safety
of LCVs.
] Research conducted on accident databases involving combinations with two or more

trailers versus general population of trucks. Because most combinations with two or
more trailers are Western Doubles and not LCVs, the researchers must assume that
the accident history for Western Doubles is indicative of other multi-trailer
combinations.
= Analysis conducted to compare LCV and non-LCV truck accidents within a truck
company operating both configurations or paired comparisons between two specific
truck fleets.
LCV Experiments. Experiments with LCVs have been reported from the states of
California (1972), Nevada (1980), New Mexico (1978), South Dakota (1979), Utah (1975),
and Wyoming (1974) as well as the Western Highway Institute (1980) and the U.S.
Department of Transportation (1981). These studies of longer combinations found fuel
savings, higher productivity, and "at least as good a safety record as standard length
trucks."(36) Notable is a major one-year-long test by the Colorado State Department of
Highways conducted in response to state legislation concerned with fuel conservation and
transportation productivity. Ten carriers completing nearly 5,000 trips hauled 19 million
ton-miles over a distance of 1.6 million miles.(37) The test was conducted on Interstate
Highways 25, 76, and 70 (east of Denver) and included mileage described as "flat to rolling
terrain” and a "mountainous area."(38) The vehicle used for most of the test (90 percent of
total miles) was the Rocky Mountain Double, with Triples contributing 9 percent of the total
miles and Turnpike Doubles less than 1 percent. Fuel savings of 32 percent were reported
for the Rocky Mountain Double compared to using single semis (45-foot trailer); Triples

recorded a 37 percent fuel savings over single semis.(39) There were no accidents during

the test period (The average accident rate for standard tractor-trailer combinations in
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Colorado was 2.22 per million vehicle miles.)(40) The study committee concluded that
LCVs can be "cost effective."(41)

The Colorado study included an opinion survey of truck drivers.(42) Drivers were
paid 1-1/2 cents per mile over the standard rate, and route selection was based on seniority,
resulting in the more experienced drivers participating in the LCV test. Compared to a
single 45 or a Western Double, 78 percent of the Rocky Mountain Double drivers said they
were as safe; 23 percent of the Triple drivers said they were as safe. Fifty-five percent of
the Rocky Mountain Double drivers and 59 percent of the Triples drivers said they had
acceptable power for adequate acceleration.

Braking power was judged sufficient by 97 percent and 95 percent of the drivers of
Rocky Mountain Doubles and Triples respectively. These ratings were consistent with the
Government Accounting Office study that indicated exceptional braking ability of
combinations due to more rubber in contact with the road surface relative to vehicle
weight.(43)

No comments or complaints from the public were received during or after the test
period--the report noted that most of the trips were on interstate highways, avoiding the more
congested portions of I-25 in Denver, and most were at night.(44) Some adverse reactions
from other traffic, such as being afraid to pass, were noted by 30 percent of the Rocky
Mountain Double drivers and 50 percent of the Triples drivers. Abnormal swaying or
swerving was observed by 19 percent of the Rocky Mountain Doubles drivers and 73 percent
of the Triples drivers. The roads between the terminals and the interstate were problems for
14 percent and 32 percent of the Rocky Mountain Doubles and Triples drivers,
respectively.(45)

The Colorado report commented on the environmental concerns of air quality and
noise pollution. Exhaust and noise, although more for an LCV than a standard truck, would
be decreased overall if the longer trucks meant fewer trucks in total. However, the Colorado
authors concluded:

In actuality, if longer trucks were allowed permanently, they would probably
comprise only a small percentage of the total trucks on the road and there
would be no noticeable or measurable change in air quality or noise
pollution. (46)
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Pavement life was also considered, with the conclusion that the reduced magnitude of
the axle loading would be less damaging to highways than other legal trucks "when loaded to
the same weight."(47) The Rocky Mountain Double was judged to do one-third less damage
and the Turnpike Double one-sixth as much damage when compared to a tractor-semitrailer
or Western Double because the former combinations distribute the gross weight over more
axles than the latter.(48) (United Parcel Service acknowledged the more even weight
distribution in its selection of triple 28-foot trailers.(49))

Beginning in 1983, Colorado permitted LCVs (Rocky Mountain Doubles, Turnpike
Doubles, and Triples) on 791 miles out of 939 total miles of Interstate highways.(50)
Comparative Accident Studies.  There have been several comparative accident studies,
primarily where the single trailer combinations are compared with doubles of varying
configurations (mostly Western Doubles). The basis of these studies is the assumption that if
a truck with two short 28 foot trailers is less safe than single-trailer trucks, than
combinations with more trailers or longer trailers are likely to be even less safe. The reason
for using Western Doubles as a point of comparison is a result of the difficulty in developing
unbiased and comparable statistics for accident rates for LCVs and for the population of
traditional trucks.

The predominate statistical difficulty in the development of comparable accident
statistics for LCVs and traditional tractor-trailer combinations is estimating comparable
exposure rates. Exposure rate is the amount of distance traveled per accident or per fatal
accident. To develop reasonable exposure rates, analysts would have to be able to accurately
estimate the number of miles traveled by each segment of the combination truck population.
Further, to remove bias, the distance traveled (the level of exposure) by each fraction of the
trucking population should be on similar highway facilities. For example, accident rates are
lower on grade separated facilities built to interstate highway design standards than on non-
grade separated facilities. If the miles accumulated per accident for LCVs were traveled on
interstate design standard facilities and the miles traveled for non-L.CV combinations included
non-interstate facilities, the exposure rates would be incomparable.

Little data are presently available to accurately estimate comparable exposure rates of

LCVs and conventional combination trucks. Mingo, Esterlitz, and Mingo have even

24



identified in their study that exposure rates for Western Doubles (non-LCV doubles) are
suspect.(51) They note that Western Doubles account for less than one-percent of the total
population of vehicles. Because this is a very small portion of the total vehicle population,
very minor errors in roadway vehicle classification counts or even normal variations in
traffic vehicle composition during counts could result in significant errors in estimating the
exposure of the small population of Western Doubles.

Studies that have attempted to compare accident rates of Western Doubles with single
combination trucks have provided mixed results. Yoo, et al., attempted to compare accident
rates for Western Doubles and single tractor-trailers using 1974 California data on fatal and
non-fatal accidents.(52) Relative exposure rates were estimated by the researchers by taking
classification counts at 15 locations throughout the state. The researchers concluded there is
no statistically significant difference in accident rates of Western Doubles and single
combinations.

In another California study, Graff and Archuleta studied five years of fatal and non-
fatal accident data on 18 highway segments.(53) The authors used specific highway
segments to avoid problems in relative exposure rates throughout the entire highway network.
The authors found there was no statistically significant difference in accident rates of
Western Doubles in comparison to single-trailer combinations.

Other studies have used national databases to make similar comparisons.

Chirachavala and O’Day used the Computerized Motor Carrier Accident Reports
database.(54) This database was developed from data the Federal Highway Administration
requires of motor carriers when they are involved in fatal and non-fatal accidents (reported
on Form 50T). The Computerized Motor Carrier Accident Reports have been available since
1973.(55) There is considerable under reporting in this accident database, which is thought
to capture only 30 to 60 percent of interstate trucking accidents and a smaller portion of
overall truck accidents.(56) Exposure rates for this study were based on the Truck Inventory
and Use Survey (TIUS) collected by the United State Bureau of Census as part of the Census
of Transportation. The study found no statistically significant difference in the accident rate

of single tractor-trailer combinations and double trailer combinations.
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Another study by Campbell, Blower, Gattis, and Wolfe used the Trucks Involved in
Fatal Accidents (TIFA) database. TIFA is a database developed by the University of
Michigan Transportation Research Institute.(57) It augments truck accident data in the
National Highway Traffic Safety Administration’s Fatal Accident Reporting System (FARS)
with accident specific data reported on Federal Highway Administration’s Form 50T Reports.
However, the University of Michigan is successful in finding matches in FARS and the Form
50T Reports only about one-third of the time.(58)

To gain relative exposure rates, Campbell, et al. used the National Truck Trip
Information Survey (NTTIS) compiled in 1985. The NTTIS, like TIFA, was compiled by
the University of Michigan. Roughly 4,000 truck operators of medium and large trucks were
surveyed on four different days and asked for information on their last 24 hours of operation.
The object of the survey was to identify the configuration of vehicles used, the types of road
travelled, and the times of day when travel took place. The NTTIS data combined with
TIFA accident data from 1980 - 84 were used to develop relative accident rates for single-
trailer trucks with multi-trailer trucks (mostly Western Doubles). Campbell, et al. found that
multi-trailer trucks had a ten percent higher accident rate than single-trailer trucks.

More recently, a study sponsored by the Association of American Railroads and
conducted by Mingo, Esterlitz, and Mingo compared accident rates of single-trailer trucks to
multi-trailer trucks.(59) They used state generated estimates of vehicle miles traveled by
type of vehicle reported under the Highway Pavement Monitoring System (HPMS) and
adjusted by FHWA to develop exposure estimates and FARS data to develop accident rates
for multi- and single-trailer trucks. The authors found the fatal accident rate for multi-trailer
trucks to be 22 percent higher than single trailer trucks. In additional analysis, the authors
used TIFA accident data and HPMS traffic estimates to develop another accident rate. This
time multi-trailer trucks were found to have a 47 percent higher accident rate.

Probably the most rigorous truck accident study was sponsored by the Insurance
Institute for Highway Safety and conducted by Stein and Jones.(60) The research collected
original accident data and control group information. Over a two year period (1984 - 86),
accident data were collected in Washington State on Interstate Highway 5 and Interstate

Highway 90.
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The study design involved officers of the Commercial Vehicle Enforcement Section of
the Washington State Patrol. Each accident of a truck over 10,000 pounds was included in
the data and all trucks involved in an accident were inspected by an officer who noted any
safety related defects, the truck’s configuration, and other data related to the truck and the
accident. One week following the accident, at the same time of day and at roughly the same
location, an officer randomly stopped a truck and performed a complete safety inspection
(taking roughly 30 minutes). Immediately after completing the inspection, a second truck
was stopped and inspected, followed by yet another truck being stopped and inspected.
These three inspections provided data on the relative exposure of single and multi-trailer
trucks. By the end of the study, the researchers had 676 truck accidents involving 734
large trucks. Almost 85 percent of these accidents were followed up by this series of
random inspections at the actual accident sites.

The data set included 129 and 308 single-trailer combinations involved in single
vehicle accidents and multiple vehicle accidents, respectively, and 69 and 73 multi-trailer
combinations (this includes both Western Doubles and Intermediate Doubles) involved in
single vehicle accidents and multiple vehicle accidents, respectively. Findings indicated that
multi-trailer combinations are significantly more likely to be involved in single vehicle
accidents and have a significantly higher accident involvement rates. The authors conclude
by stating "When the crash involvement of doubles was compared to that of tractor trailers
operating under similar conditions, doubles were involved in crashes two to three time more
often." The over involvement of doubles was found regardless of driver age, hours the
driver had driven prior to the accident, cargo weight, or type of fleet (measured by fleet
size). Although the authors may have found elevated accidents for these specific Washington
highways, others have cautioned against extrapolating these results and applying them
generally across all highways in all locations.(61)

Same Fleet Comparisons. Comparison of accident rates using trucks that have different
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configurations, have similar maintenance programs, operate over the same routes, and have
operators that have received similar safety instructions provides an attractive means of
discovering the inherent differences in the safety experiences of single and multi-trailer

configuration trucks. Jovanis, Chang, and Zabaneh reported on such a research study using
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carrier kept accident data.(62) The carriers included in the accident database have well-
established safety programs and make good faith efforts to continuously adhere to federal
safety standards.

Their data set included "nearly 900 accidents (376 involving singles and 507 doubles)
and over 300 million vehicle-miles of operation (127 million by singles and 209 million by
doubles)."(63) Accident rates for the years of 1983, 1984, and 1985 were compared on four
types of facilities: access-controlled highways, non-access controlled highways, local streets,
and parking areas. During this period, new double-trailer combinations were being
introduced into the fleet. As the drivers became more adept at driving double trailer
combinations, their safety improved during the period of data collection.

Over the three year period, doubles had a statistically significant lower accident rate
for all four types of facilities. Overall and on all types of facilities, single accident rates
were 2.95 accidents per million vehicle-miles and double accident rates were 2.42 accidents
per million vehicle-miles. The authors conclude "the double configuration is generally as
safe or safer than the single configuration, even when roadway, traffic, and environmental
conditions are specifically controlled."

Interpretations of Safety Research. The findings of safety research on multi-trailer
combinations are clearly ambiguous. Scholarly research has been conducted on similar or
the same databases and provided opposing results. In their 1986 "Twin Trailer Trucks"
report, the Transportation Research Board found that the three most reliable studies of the
day (several of the studies reported here have been completed since then) showed that
doubles have seven percent lower, five percent higher, and twenty percent higher fatality
rates than singles.(64) The Transportation Research Board report concludes that accident
rates for Western Doubles (twin trailers) are equal to or slightly higher than those of singles
per vehicle mile and generally lower than those of singles per ton-mile.

Because of the lack of definitive safety results for Western Doubles, it is even more

unclear what the prospective safety implications are for LCVs (longer double and triple
| combinations). In the General Accounting Office’s study of LCV safety for Congress, they
conclude "that until shortcomings of existing databases can be overcome, the actual impacts

all types of LCVs have on highway safety will be unknown. "(65) The General Accounting
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