


Bridges are currently "protected" from vehide 
loads that would cause an unacceptable level of 
stress by the "Budge Formula" in Section 127 of 
Title 23. That formula was first included in Federal 
law in 1975 when axle weight limits were raised to 
20.000 pounds on single axles and 34,000 pounds 
on tandem axles. When coupled with the 80,000-
pound gross vehicle weight w.it, the Budge For­
mula generally prevents damaging overloads on 
highway bridges. Some vehicle configurations 
weighing more than 80,000 pounds, however, can 
meet the Bridge Formula loadmgs and still severe­
ly overstress certain bridges. For purposes of the 
138 study. LCV weights were controlled to produce 
no more tha...""l 30 percent overstress on an H -15 
bridge and no more than 5 percent on an HS-20 
bridge. A revised bridge formula that would more 
closely represent these overstress crttcria is under 
study by FHW A. 

For the Section 138 study. AASHTO conducted a 
survey of the highway investment needs as­
sociated with allowing various LCVs to operate on 
a nationwide network. States were asked to es­
timate the number of Interstate interchanges that 
had adequate geometrics for each of the primary 
LCV configurations, the average cost to upgrade 
defiCient interchanges, the need for and cost of 
staging areas where LCVs might assemble and 
disassemble, and other questions concerning the 
adequacy of Interstate highways for LCVs. 

Highway offiCials indicated that many Interstate 
interchanges do not have adequate geometrics to 
safely accommodate the largest vehicle configura­
tions. Some LCVs offtrack to an extent that they 
can neither stay on interchange ramps nor 
negotiate turns at the connecting highways 
without runPJng off the pavement. This causes 
shoulders and pavement edges to deteriorate and 
poses a safety problem for other vehicles on Ll1e 
road. These problems do not necessarily apply to 
LCVs now being used since many Rocky Mountain 
Doubles and Turnpike Doubles currently operate 
with 40-45-foot trailers rather than the 48-foot 
trailers that were used as the basiS for estimating 
interchange improvement needs. The shorter 
vehicles offirack much less than LCVs with 48-
foot trailing units. As 48-foot semitrailers become 
an industry standard. however, they increasingly 
will be used in long combination units, and more 
and more interchanges may have to be 
reconstructed to accommodate the longer 
vehicles. 

Total costs estimated for the 138 study to provide 
access to essential scmce and to contract staging 
areas ID rural and urban areas ranged. from $750 
million to about $2,175 million 1£ all LCV con­
figurations were permitted to operate, To the ex­
tent poSSible, :Improvement needs estimated by the 
States were used in estimating the nationwide 
needs. Vlhtle there were substantial variations 
among individual States that are not readily ex­
plained, in the aggregate the relative needs to 
accommodate various longer combinations 
seemed to be consistent with differences m the 
operational characteristics of those vehicles, Dl£­
ferences also highlight observations by the States 
that improvement needs and costs would vary 
widely depending upon site-specific charac­
teristics. The 138 study concluded. "in practice. it 
is anticipated that carriers, shippers, and other 
representatives of the trucking mdustry would 
partiCipate in identifying highway improvement 
and staging area needs, and that those needs 
would vary with the volume of longer combination 
traffic. Clear opportunities exist for mvolving the 
private sector directly in the financing of needed 
improvements, and several States indicated the 
desirability of private sector involvement. Im­
plementation and finance issues would need to be 
considered much more thoroughly:lf an LCV net­
work were to be pursued." 

The Section 138 study examined potential produc­
tMty increases that might result from a nation­
wide network for longer combination vehicles. 
Information came from several sources including 
surveys of shippers and carriers that now use 
LCVs and an econometli.c modeling system that 
estimated the use oHongeI' combinations based on 
their relative costs compared wit.1t other vehicle 
configurations and v.1th rail. In general, fewer trips 
are required to carry a given quantity of freight in 
LCVs than in conventional tractor-semitrailers or 
Western Doubles. With fewer trips required, 
operation costs are lower. fewer tractors, trailers, 
and drivers are needed, less fuel is used, and less 
vehicle maintenance is necessary. At the public 
hearing for the Western LCV study. carriers mdi­
cated that they would transfer a large part of the 
operating cost savings to shippers who in turn may 
pass part of their cost savings to consumers. 

To provide information on the productivity and 
operations ofLCVs for the Section 138 study, the 
ATA. WHI, and Private Truck Council (PTC] sent 
questionnaires to over 1,200 carriers that current-
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1y operate longer combinations. Responses from 
the 219 earners that returned their surveys were 
made available to FHWA. Among the major find~ 
mgs from those surveys were: 

1. On the average, about 5 percent of the 
current dispatches . by companies that 
responses to the ATA/WHI/PI'C survey are in 
LCVs. Those companies estimated that if a 
nationwide !.CV network were designated. 35 
percent of their dispatches would be in longer 
combinations. Since the companies that 
responded to the survey are primarily larger 
carriers that already operate LCVs, a lower 
percentage. of shipments by all carriers might 
go by LCV if there were an LCV network. 

2. LCV operating costs per vehicle-mile are 
about 15 percent greater than operating costs 
for conventional combinations. Union drivers 
are paid a premium to drive LCVs, and 
per-mile costs for fuel, tires, and other items 
slightly higher than per-mile costs for 
tractor-sen:tltrailers or Western Doubles. The 
higher per,.m11e costs are far outweighed. 
however, by cost savings associated with the 
reduced mileage that LCVs travel compared 
to conventional combinations hauling the 
same amount offreight. 

3. The average trip length [or LCV operations is 
considerably shorter than the average trip 
length for conventional combinations. This 
suggests that the. limited network of 
highways currently open to LCVs may restrict 
their use. In addition to the information 
provided from the ATA/WHI/PTC sUIvey. 
information on LCV productivity was also 
provided for the Section 138 study by five 
shipper organizations--the National 
Industrial Transportation League. the 
Southern Forest Products AsSOCiation, and 
Aerospace IndustrtesAssociation of America, 
the American Plywood Association, and the 
Maine Potato Sales Association. In the 
aggregate, over 200 shippers sent 
information on current and potential future 
use of LCVs to these shipper groups. 
Respondents indicated that. on average, they 
would transport approximately 23 percent of 
their loads in LCVs if a nationwide LCV 
network were available. 

Information on the productivity of LCVs was also 
obtained from operational lests sponsored by the 
Multistate Highway Transportation Agreement. 
Eight carriers accumulated a total of over 100,000 
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vehicle-miles of travel during the 1984 tests in 
Idaho, Nevada. Oregon, and Utah. In all cases, 
Significant productM.ty increases and fuel savings 
were achieved compared to operations using con­
ventional tractor-semitratlers. No safety or opera­
tional problems were observed, but prior to 
allowing LCVs to operate, the States reviewed the 
adequacy of ramps, interchanges. and terminal 
access roads along each proposed LCV route. 

In addition to this information from . individual 
shippers on the proouctMty of LCVs. a set of 
econometric models, developed at the Transporta­
tion Systems Center. was used to estimate the 
overall effect of longer combinations on transpor­
tation efficiency. A net-vvork of about 50,000 miles 
was identified for analysis. It consisted of all seg­
ments of the Interstate System and all connecting 
Federal-aid highways which have access control, 
have 4 or more lanes, and are divided for most or 
all of their length. Access penalties were included 
in the model to represent off-system constraints 
on LCV operations. Shipments of commodities 
with origins and destinations in each Bureau of 
Economic Analysis area were assigned to rail or to 
a particular truck type based on differences in 
transport costs. Only preliminary findings were 
available at the time the Section 138 report was 
submitted to Congress. but smce that time, more 
information from the models has become avail­
able. Among the general findings from the 
econometric models regarding LCV productMty 
and modal diversion are the following: 

1. In 1990, if a nationwide network were 
designated, apprOximately 15 percent of all 
over-the-road commercial truck ton-miles 
could be in long combinations. compared to 
1.2 percent without a network. This share 
would differ significantly among different 
types of camers. General commodity carriero 
could carry almost 23 percent of their 
ton-miles in LCVs, while carriers of exempt 
commodities would haul only about 5 percent 
of their ton-miles in longer combinations. 

2. In 1990. the average payload per vehicle for 
an over-the-road commercial operations 
would be about 5 percent greater if there were 
a nationwide LCV network than if current 
LCV usage patterns remained in effect. This 
is less than the increase 1n average payload 
that has been projected to result from 
provisions of the S1."AA of 1982 that required 
States to allow Western Doubles and 48-foot 
semttrailers on the National Truck Network. 



3. Prices charged for over-tbe-road commercial 
trucking services (based on the ratio of 
estimated gross operating revenues to 
payload ton-miles) are estimated to be about 
3 percent less with a nationwide LCV network 
than without such a network. 

4. Total revenues to trucking companies from 
over-the-road trucking operations would 
increase if there were a nationwide LCV 
network. even though revenues from 
shipments that fonnerly went in conventional 
truck combinations would decline because of 
competition and lower costs. Additional 
trucking revenues from freight that formerly 
went by rail would more than offset revenue 
losses from conventional truck shipments 
that shifted to LCVs. 

5. The modal diversion model estimated a shift 
of 4.9 percent of rail ton-miles to truck. 
Shifted commodities were concentrated in 
mixed shipments. 

6. Total 1990 truck vehicle-miles traveled 
increases slightly from what it would have 
been because of the ton-m.i1es shifted from 
rail. 

7. The aggregate cost of all raH and truck 
transportation services would drop very 
slightly if a nationwide LCV network were 
deSignated. 

While the transportation cost savings estimated 
using the econometric models are less in percent­
age terms than the savings estimated by individual 
carriers in the ATA/WHI survey, aggregate 
savings, nevertheless, could be substantial. In 
actual operations between various markets, 
savings would depend on such specific factors as 
the commodities being shipped, the location and 
type of operations of the shipper and carrier. and 
how well shipments could be coordinated among 
other markets. Neither the estimated productivity 
mcreases from the econometric models. nor the 
increases that some carriers estimate they cur­
rently realize, would necessarily apply to general 
operations of LCVs on a national or regional net­
work. 

In addition to information that was collected in 
conjunction with the Section 138 study, additional 
information on the productivity of LCV operations 
was provided by carriers at the pu bUc hearing held 
for the Western LCV study in Denver. Transporta­
tion cost savings of from 20 to 50 percent were 

reported when LCVs are used, and most of these 
savings apparently are passed on to shippers as 
lower freight rates: several carriers noted that they 
offer discounts of from 18 to 40 percent for services 
using LCVs. LCV operations also use consIderably 
less fuel than operations with conventional com­
binations. Carners reported that from 10 to about 
45 percent less fuel is used for LCV operations 
than for tractor-semltrailer operations. These fuel 
savings not only contribute to lower costs, but also 
help reduce air pollution which is an increasing 
problem around Denver and other Western areas. 
Shippers and carriers at the hearing repeatedly 
mentioned the low population denSity of West em 
States and the large distances carners typically 
must travel to pick up and deliver commodities. 
The additional cubic capacity ofLCVs makes those 
vehicles very productive. and where gross vehicle 
weights can exceed 80,000 pounds, they are much 
more productive. 

STUDY CONCLUSIONS 

The 138 study recogruzed that LCVs have operated 
successfully and productively in many Western 
States and on several turnpikes in Eastern States 
for a number of years. However. in regard to 
designation of a national LCV network, the study 
concluded "that there is no compelling reason for 
designation of a federally mandated LCV network 
at this time. The States are currently providing 
opportunitiesforcontrolied use ofLCVs. 'There are 
positive aspects ofLCV use, but unresolved issues 
argue against their immediate widespread use." 
Among the unresolved issues cited in the report 
were: 

G Federal regulatiOns currently permit LCVs at 
the dIscretion of States, but limit their 
deSirability by restricting gross weights on 
Interstate highways in most States to 80,000 
pounds. 

• Permits and many other special driver and 
vehicle regulations used by States to control 
LCV use would be dtlllcult to adapt to a 
national network. 

• Enforcement of weight and other operating 
regulations is an important part of allmlVing 
larger vehicles, and a plan for more effective 
enforcement would be needed if more 
widespread use of LCVs were allowed. 
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@ FHW"'A experience in designating a nationwide 
network for STM vehicles revealed a myriad 
of local considerations that would apply with 
equal validity in designating an LCV network. 
A more complete understanding of these 
considerations, with respect to the network 
already designated, is required. 

e Local access is potentially the most troubling 
aspect of network designation. More analysis 
of tradeoffs between staging areas and 
allowances for leaving the network is needed. 

@ .Any network designation plan would need the 
total cooperation and heavy involvement of 
State departments of transportation. 

@ Extending operation of LCVs would 
substantially increase highway L.i.vestment 
costs. Since LCV s would not come close to 
paying their share of highway costs under 
current user fees. extending their operation 
without a substantial increase in user fees 
would unfairly subsidize them at the expense 
of other highway users and other freight 
transportation modes. Two recently begun 
studies. mandated by the Deficit Reduction 
Act, 'Will report on user fees for heavy vehicles. 

@ LCVs vary widely in their performance. 
handling. pavement damage, and other 
characteristics and must be conSidered 
separately in assessing the desirability of any 
LCV. 

* Heavy gross weights of vehicles, as long as they 
are controlled to limit brtdge stress. are not as 
damaging to highways as heavy axle weights. 
Some way to encourage lower axle weights is 
needed to ease anticipated rehabilitation 
costs. 

Of particular issue are the effects of heavy vehicles 
on pavements and bridges. The current Brtdge 
Formula 1s appropriate for the most common 
vehicle types. but simply does not track well with 
bridge overstress. Some vehicles are restricted by 
the formula more than overstress wou1d dictate. 
while others are allowed too much weight. The 
FHWA is pursuing development of an improved 
formula or alternate provisions that would ade­
quately protect bridges. 

From a pavement-damage perspective, there is no 
clear evidence against heavier gross weights as­
sociated with LCV s in and of themselves. From a 
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pavement performance perspective, the most im­
portant consideration is to achieve lower operating 
axle weights. Encouraging a shift: toward tandem 
axles on Doubles. for example. could be helpful as 
has been suggested by former FHWA Ad­
mInistrator, Francis C. Turner. A National 
Cooperative Highway Research Project is studying 
this concept. 

There is substantial evidence that higher-capacity 
freight vehicles that are less damaging to the 
highway infrastructure could evolve through ap­
propriate regulation and control. The compelling 
driving economic forces behind larger freight 
vehicles will always exist and could provide L'f'te 
impetus for better designed vehicles, Continued 
monitoring of LCV operations and analysis of 
benefits and impact will help build a more com~ 
plete infonnation base for future decisions on 
heavy freight vehicles. 

The Western LCV study. which is soon to be 
completed, will further review successful opera­
tions in the Western States and analyze options 
for modified size and weight poliCies to further 
accommodate LCVoperations. 

A number of heavy truck research proj ects and 
several congressional studies related to cost al­
location and user fees are underway in FHWA and 
the National Cooperative Highway Research Pro­
gram to answer some of these critical questions. 
The FHWA and the Department ofTransportatlon 
are continuing to study the technical and policy 
issues involved in any possible change to size and 
weight limits to enhance the productivity ofLCVs. 




