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Comparisons of Empty and Gross Weights of 
Commercial Vehicles 
LAURENCE L. LISTON, Transportation Economist, Office of Research and Develop

ment, and 
STANLEY F. BIELAK, Transportation Economist, Office of Highway Planning, U.S. 

Bureau of Public Roads 

The need for a uniform weight classification base for commercial 
vehicles and the possibility of determining such a base from avail
able information are described in this article. Because more ade
quate descriptions of commercial vehicles would permit better re
search and planning for the highways now being planned and built 
for the more than 100 million vehicles expected by 1972, an analy
sis has been made of available information. 

Comparisons were made of data samples on commercial vehicles 
taken from the 1957 and 1961 loadometer studies and from special 
California vehicle records. Each sample group of data was satis
factorily representative of the total available information and cor
relations from selected groups of data were made by empty weights 
and by registered gross weights of vehicles. 

The tabulations and the accompanying graphic materials are ex
pected to be useful as guides in the solution of many vehicle clas
sification problems. This analysis revealed that it would be very 
difficult, if not impossible, to develop a usable set of weight rela
tionships from present registration data. However, the data con
sidered in this study tend to give mutual support and the results of 
the 1957 loadometer study remain generally applicable. 

•A SIGNIFICANT portion of highway research is dependent on the basic data that can be 
obtained on the numbers and types of motor vehicles that are, or are likely to be, in 
use. It is somewhat of an oddity that in this Nation of highly developed motor-vehicle 
mobility, one of the greatest single problems of highway research is the understanding, 
description, and cataloging of the numbers and kinds of vehicles in use for which high
ways must be provided. 

There are nearly 80 million vehicles in the United States, and highways are now being 
planned and built for the more than 100 million expected 10 years from now. Yet, al
though each motor vehicle is required to be registered each year with a State motor ve
hicle department, it is possible to describe these 80 million vehicles in only the most 
general terms from the basic annual records. Although considerably more uniform in
formation would be desirable on passenger vehicles the primary concern is the lack of 
uniform data on the types and weights of the truck fleet that at present is comprised of 
more than 12 million vehicles. The problems encountered are (a) the amount and quality 
of the data required and recorded on the annual registration application and on the regis
tration certificate, and (b) the different weight bases used by the States for tax purposes. 
It often is not possible to combine, or to compare, the information on trucks registered 
in two neighboring States because the weight classification for tax purposes is entirely 
different. One State may register vehicles on the basis of the empty weight of the power 
unit, and another State may register its vehicles on the basis of the owner's declared 
maximum gross weight of vehicle and load. Data gather'ing is further complicated be-

Paper sponsored by Committee on Motor Vehicle Registration and Titling Practices. 
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Figure 1. i:wr,ber of trucks and co:,1binations regist ered in 1 9 Jl, 1951 , a t!d 1 961, seg
regated by registratio1· base; data for 1931 and 19Sl are co,11parable but 1961 data in

clude registrations in Alaska aud Hawaii iu the eP1pty wei6ht bar. 

cause the State using empty weight has no means for gross weight identification, and 
the State using gross weight frequently does not require the empty weight of the power 
unit for its records. Any significant comparison of the effect of the bases used for 
truck registration should include the numbers of vehicles registered by each method. 
The application of the three main weight classifications employed in State registration 
systems to the truck fleets in 1931, 1951, and 1961 is shown in Figure 1. During the 
period from 1931 to 1961 truck registrations increased nearly fourfold, from 3. 6 mil
lion to 12. 3 million. (Data for the 1931 and 1951 comparisons were colle deci from 4R 
States and the District of Columbia; information from Alaska and Hawaii has been in
cluded in 19 61 figures. ) 

Disparity in the methods of registration required has also been disappearing since 
1931 when 26 States registered about 945,000 trucks on the basis of the manufacturers' 
rated capacities; 13 States registered approximately 1. 6 million trucks on the basis of 
empty weight, and the remaining 10 States registered 1. 1 million trucks on the basis 
of declared gross vehicle weight. By 1961 only Alabama retained the requirement for 
registration on the basis of manufacturers' rated capacity--239, 000 trucks were regis
tered. The rest of the States required trucks to be registered either by empty weight 
or by some form of declared gross weight. A total of 3. 3 million trucks were regis
tered in 14 States by empty weight, and 8. 8 million trucks were registered in 36 States 
by declared gross weight. Except for the small 2 -axle truck, commonly appearing as 
a pickup or panel vehicle and having characteristics similar to a passenger car, the 
many different types and sizes of trucks and combinations that compound the problems 
of classification and taxation are shown in silhouette in Figure 2. 

Several samples of data that relate vehicle empty weights and declared gross weights 
have been compared to establish a set of usable weight correlations by visual vehicle 
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Figure 2. Co=ercial vehicle types as designated by code based on axle arranger;ent. 

classes. The resultant weight comparisons are given in tabular form and both the ve
hicle distributions and their percentage counterparts shown. These comparisons 
(Tables 11-17) provide an additional classification tool for re sear ch and planning acti vi
ties. 

The research covered by this report will have many uses, important' to the Federal 
and the State governments. The data presented can be used as an aid in the analysis 
of the application and equitability of road-user taxes, and they are expected to enhance 
the effectiveness of administration of motor-vehicle tax laws. They will be useful in 
determining the probable effects of legislation proposed, and they also will be of value 
to those concerned with highway planning, and to industry in materials, product, and 
market research. 

VEHICLE CLASSIFICATION STUDIES 

One of the early efforts to count and classify commercial motor vehicles was a com
prehensive study of registrations and fees (1). Information for this study was compiled 
by the Bureau of Public Roads from State and local motor-vehicle records and from 
questionnaires that requested data on vehicles and taxes in considerable detail. Another 
study, known as the Nationwide Truck and Bus Inventory, was begun in 1940 by the 
Bureau of Public Roads in cooperation with the States. Although the work was eventually 
completed, it was expensive, and it used manufacturers' rated capacities as a uniform 
measure of truck weight. Since the use of that classification was rapidly waning, the 
study had limited value for comparing current vehicle classification data, and the results 
of the study have not been published. 

The next major vehicle classification study was made by the Bureau of Public Roads, 
in cooperation with the States, to provide basic information for the highway cost alloca
tion study that was required by Section 210 of the Highway Revenue Act of 1956. The 
findings of this classification study were included in the comprehensive series of high
way cost allocation study reports made to the Congress, and also were published in 
1960 by the Bureau of Public Roads as the "Classification of Motor Vehicles, 1956-57." 
This study is the most recent inventory of highway rolling stock, and it will be referred 
to herein as the classification study. 

When the classification study was undertaken, an effort was made by Public Roads 
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and State authorities to obtain the needed data in each of the States. Intensive reviews 
were made of the existing registration records , special questions were added to some 
motor-vehicle registration application forms for the following year, and special ques
tionnaires were mailed to vehicle owners by many States in an effort to obtain informa
tion to supplement the data in the registration files. A valuable lesson was learned dur
ing this study. The motor-vehicle data needed for highway research were unavailable 
from any public source in a usable form. Even if it had been possible to obtain a com
plete summary and analysis of the vehicle records of each State, the data obtained 
would have been so lacking in uniformity that it would have been impossible with the 
knowledge then available, to combine them into a workable, usable body of data for use 
in research. One result of these findings is the cooperative effort of the States and 
Public Roads to develop standard vehicle descriptions and information that will be use
ful to both government and industry. Substantial progress is being made under the 
auspices of the American Association of Motor Vehicle Administrators. 

Many differences existed in the registration requirements and records of the States 
but the one that posed the greatest problem was the requirement of several States for 
registration of vehicles on the basis of empty weight or on variations of gross and empty 
weights. Most States registered and recorded vehicles on the basis of the owners' de
clared gross weight (the weight of the vehicle, fully equipped and ready for service, 
plus the maximum load to be carried). 

When it is necessary, in studies of motor vehicies or motor-vehicle revenues, to 
bring the basic motor-vehicle data of all States into uniformity, a relationship must be 
established between the bases and all of the data must be converted to a uniform struc
ture for analysis. 

To analyze the composition of the vehicle fleet properly an understanding of the fac
tors affecting the selection of the vehicles in use is necessary. Tax structures, ter
rain, kind of goods transported, and literally dozens of factors affect owners' vehicle 
selections. Some carriers may elect to buy lightweight power equipment to perform 
the same job that is done by another carrier with heavier and costlier power units. The 
lighter power units would depreciate more rapidly but, because of other factors, they 
might provide lo"'.er overall operation cost. The subject of vehicle ownership and operat
ing costs is discussed in considerable detail in HRB Bull. 301 (~). 

SOURCES OF DATA FOR WEIGHT COMPARISONS 

Traffic and Loadometer Data, 1957 

During the course of the extensive 1957 motor-vehicle traffic counting, classification, 
and loadometer operations, approximately 600,000 vehicles were weighed, and data 
concerning empty weight , registered weight, make, body, axle arrangement, and other 
items on vehicle classification and operation were obtained. More than 150,000 com
mercial vehicles, for which weight data were complete , were selected from the group 
of 600,000 fur special ::;Lutiy Lu reiaLe ernµLy aml regi::;Lert:!u grObb vehicle weigl1Lb. 
Gross vehicle weight was available from the registration certificates for only vehicles 
registered on that basis, but it is believed that a good representative sample was ob
tained because States using this basis were very well distributed geographically. The 
data concerning the 150,000 commercial vehicles are referred to herein as the "1957 
loadometer data." Information from more recent weighing studies and spot vehicle 
classification counts made by the States have been added to the 1957 loadometer data. 
The locations of the weighing stations were selected with the objective of making the 
data collected from them representative of the vehicles being used in that area. 

Loadometer Data, 1961 

Rather than wait until the 1961 loadometer study had been completed and the complete 
record of weighings was available for use, a special group of data was collected from 
a limited sample of vehicles throughout the United States. This sample was obtained 
as a part of the regular loadometer study, but was collected at the first station or first 
tow stations operated in each State at the beginning of the weighing operations. The 
study instructions stipulated that vehicles were to be weighed at each station until at 
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least 10 loaded and 10 empty vehicles of each visual type (Fig. 2) had been observed. 
A field crew member was assigned to interview each driver and to obtain registra

tion card information while the vehicle was being weighed by other members of the crew. 
These data were placed on punched cards, which were forwarded to the Washington of
fice of the Bureau of Public Roads. In order to check the accuracy of the sample, 
Public Roads sent the record of each of these vehicles to the State in which it was regis
tered to be verified against the registration file. It is believed that this check eliminated 
many of the inconsistencies, which might otherwise have gone undetected, and that data 
for the resultant group of vehicles identified herein as the "1961 loadometer data" have 
a relatively high degree of accuracy. Although the sample was not expanded, a com
parison of the data with those obtained from other sources showed the information to 
be representative in all major weight cells. The usable sample from the 1961 loado
meter data totaled approximately 14, 000 vehicles, and the information gathered included 
empty and gross weights, vehicle type, number of axles, body type, class of use, some 
information on fuel used, year model, make of vehicle, and commodity carried. Only 
the information that applies specifically to weight comparisons has been summarized 
here. Processing of the remaining data is in progress and, if these data are found to 
be representative, they will be used in other studies. 

Some unexplained differences were noted in a comparison of the 1957 and 1961 loado
meter data. These differences probably were caused by the highway system coverage 
and the distribution of the loadometer stations. Because of the scope and purpose of the 
1957 loadometer study, more urban stations were included and a greater coverage of 
secondary and local road systems was obtained. The 19 61 loadometer data, however, 
are more indicative of the type of vehicles used on main rural highways. 

California Data 

The third group of data was obtained from the State of California for vehicles register
ed under the Uniform Proration Compact. California maintains an excellent file on 
motor-vehicle fleets that are registered in other States on different registration bases 
and that are operated in California under the Proration Compact. Uniform empty and 
gross weight data and other vehicle information were available for these vehicles. The 
California authorities permitted the authors to use the information and provided much 
assistance in interpreting it. This availability of another source of data was an impor
tant factor in the decision to present this study. 

Unlike the truck samples obtained in the loadometer surveys, the California data 
represented principally over-the-road fleets from the Western States. The records in
cluded the declared gross vehicle weight of the vehicle or combination; the empty weight 
of the power unit; and the type of carrier, make, year model, and number of axles; and 
the type of motor fuel used. Data on approximately 8, 000 vehicles were supplied by the 
State, and information on 6, 700 has been used in the present comparisons. Information 
on approximately 1, 300 vehicles could not be included in the study because one or more 
of the basic weight factors had not been included in the reports to the State. 

Data from other Sources 

The State motor-vehicle registration authorities make their annual registration 
counts, by vehicle type, available to the Bureau of Public Roads and other interested 
groups. These data are consolidated (3) for use by government transportation and 
planning authorities, industry marketing groups, and private individuals. A few States 
prepare special tabulations on commercial vehicles by weight classes for their own uses, 
and copies of these have been supplied to the Bureau for studies of vehicle characteristics, 
distribution, and use. 

DISCUSSION OF DATA 

Registered Gross Weights by Vehicle Types 

Table 1 summarizes the vehicles registered on a gross weight basis for which empty 
weights were available; these data were obtained in the 1957 and 1961 loadometer surveys . 



Table 1.-Trucks and combinations, observed d11r,ng 1957 and 1961 loadom e t<-r stud,cs, grouped by number of axles and by rCf;istered 
g ross vehicle we ights 1 

C'o11il1inations consi:-:Li11!!' or-

Single-unit trucks R1•glstl'T1'd gross 
vehicle weight Tractor anti St' mitrailt•r True~ and full trailer 

Tractor, semi· 
t railer and 
fnll trailer 

2-a,ks 

0--3.999---~~~:'_d_. ________ 1_ .. ~
0

- L~~'.· . 
4,000-4 .n99 .•••• ___ ·--·······j 49. :li9 I 36. 0 5,000-5,999 ••••• ________ ._ 26,MG 19 6 
6,000--7,S99- -· · ·--·--···-· · • l:l, 767 9. 3 
8,000--9,999 • . •••. __ ._....... . 6,037 4. 9 

10.000-11.999. ·----·· ···· · · · . 
12.()()()-13.999 • . _ ...• • •• • - · •• • 
14,000--1.1,999 •.• _ •.. -._-·· 
16,000-17 ,g99 ••• --·-· · · · · · •• • 
18,000-19,999 •• __ ..•••••••••• 

20,000-21.999 •••• ··- · __ • --··· 
22.000- 23.999 • • • • •• - - -· • • • • 

5, 456 
4, 5ti0 
4. 23fi 
6, 85-1 
4, 431 

5,761 
3, 000 

4. 0 
3 3 
3. 1 
5. 0 
3. 2 

4. 2 
2. 2 

24,000-2.1,999 ••• _ •• ••••••• ••. ,. _=.:..;,,;;,,:,,..;_.....:.c.; • . 732 3. 5 

---0:S 2fi,OC0--27 ,999 • . _ •••• ··-·· · • • ••• 
28,000-29,999 ••.• _ •• -· ·-'· 

1. ,o,j I 
294 o. 2 

0. 4 ao.ooo-3t.Q!l1l . ....... . . . . .... 520 
0. 1 

3-a,tes 

No. Prt. 

l,i:! I :?. I 
47 I U.U 

65 
106 
193 
205 
2H 

0. 9 
). ,5 
2 6 
2. 8 
2. 9 

3-a,il's (2- 81) 

No. Pel 

2 

106 I l. G 

r. 1. 2 
93 I.~ 

241 3 8 
127 2 0 
187 3 0 

394 6. 3 
1.040 16. 5 32.(100--3!, ,!lll!J •••••• • - . ....... 103 

1 
36,000-39.999 . • • --······-·· 103 0. 1 1. 174 16. 0 987 15. i 
40.000-44.099 • • • -- ·-··· · ··· · 97 0. 1 1, 657 22. !i 2, 188 34. 8 
45,000-49.999 •• • ••• • -...... 41 · - ·· 2,273 30. 9 301 4. 8 

50,000--54.999 • .. . -····--·-·· - 21 · --· •• 233 I 3 2 3,G 6. 0 
55,000--c9.999 ••..•. -·-···- · · · 9 ····--· · . •••• ·- •· ••••• • • 66 I I. ~ 
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4: 

IOI 
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0. -~ 
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Ii 
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14 
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38 
53 
8\i 
12 
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4.o 
5. 5 
4, ~ 
5. 2 
4. 6 

4. 6 
12. 4 
IT 3 
28. 1 
3. 9 
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4.1 .9 1.51 2. 6 •• •••• ••• · ···· · · · , 

192 3 3 ·-· . - ··· •. . 17 I 2. 4 .• • ••• • •• •••• 

1~ l , OiO 18. 3 • •• ••••• . ·····-· 1 51 o. i I 
3. 0 I. 216 20. 9 ··-· · · . •••••• • 42 5. Q 

0. 4 2,.195 44.5 ·· - ··· •• ·-··· ·· · 311 43.5 

-·· · ~ , 416 1 ,. J , ..... .•.. ·· ····--· 319 44.6 ·:~.·~-··~:~;·· -~~--~-····~~-- -;~'.~--1 i:: l1;:: I 

• 
I 

2.i 
4 5. g 

28 41. 2 
30 44. l 
3 I ~4 

ti8 100.0 

1 Data from 1957 and 19Gl spc•ciul , fic'ld · '"'ighin~ n•ports are combilwd in this ta Ilk. The portion of.the• table hoX<'<I by lwavy lines repn•sc•nts 90 percent,or more o[ the vehicles in each 
vehicle tnlC'. 

11 
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Numbers and percentages of vehicles of each type are given by registered gross weights. 
Heavy lines in the table enclose data for approximately 90 percent of the vehicles in each 
visual type. The extremes, representing approximately 10 percent of the vehicles, are 
"fenced out" above and below the main group. Thus a visual comparison can be made 
of the total range of the data. This comparison shows the approximately 90 percent 
spread of gross weights for each of the vehicle types, and it illustrates that as the ve
hicles became larger the gross weight range was smaller. Registered gross weights 
for each vehicle type, however, overlap the weights for both adjacent vehicle types. 

The 19 61 loadometer data presented in this study for the 2 -axle trucks cannot be 
separated into 4-tire and 6-tire classes. Other sources (4) have shown however that, 
taken as separate groups, the 2-axle, 4-tire class would show a rapid diminution of 
numbers over 8, 000 lb and, with the greater load flexibility permitted by additional 
tires, the 2-axle, 6-tire class would peak at about 12,000 to 18,000 lb and would taper 
off slowly in numbers at approximately 28, 000 lb. Within the enclosed area of the table, 
the data for successive vehicle types form a group of steps to the larger gross weights. 

Comparison of 1957 and 1961 Loadometer Data and California Data 

Table 2 shows the California data by registered gross weights and by visual vehicle 
types. The heavy lines enclose approximately 90 percent of the vehicles in each type. 
A comparison of the vehicle distributions from the loadometer weighings in Table 1 with 
those obtained from the California data reveals considerable disparity in the information 
from the two sources. Because vehicles represented in the California data were used 
principally in intercity service, much less dispersion in gross weights was noted in 
these data than in the information obtained from the loadometer studies. 

Frequency distributions and least squares comparisons of empty to gross weights 
are shown in Figures 3 through 9 for the main visual types of vehicles. The California 
data, represented by the medium-length dash least squares lines in the upper panels of 
these figures, with certain exceptions, showed that the average empty weights of ve
hicles in relation to given gross weights were higher than the empty weight to gross 
weight relations recorded by loadometer data. A similar empty weight relationship 
was not recorded for the 3-S2 vehicle combinations; the slope of the line for the 1961 
loadometer data (Fig. 7) suggests the effect of too small a sample. However, this re
lationship of the empty to gross weight probably is not entirely accurate as the Public 
Roads' vehicle classification counts indicate that use of the 3-S2 vehicle combinations 
has become more widespread geographically than in 19 57, and therefore the relation
ship of empty to gross weight could have been different than shown by the 19 61 loado
meter data. 

As shown in Figure 8, an exception to the higher empty weights in relation to gross 
weights was recorded in the 1957 loadometer data, which included information on an 
unusually large number of 3-2 truck-trailer combinations registered at 50,000 to 
55, 000-lb gross combination weight and reported as having empty weights of more than 
16,000 lb for the truck alone. Such a reported distribution of so many 3-2 combinations 
at 55,000 pounds in 1957 was not normal because in the classification study nearly 97 
percent of the 3-2 combinations were reported to have been registered at more than 
60, 000-lb gross combination weight. 

A percentage comparison of the gross weight distribution of combined 1957 and 
1961 loadometer data and of the California data with the nationwide gross weight distri
bution of all vehicles of each type reported in the 19 56- 57 classification study is given 
in the bottom panels of Figures 3 through 6. The loadometer data distribution by gross 
weight was close to that for the classification study (Fig. 3). This close relationship 
implies that the gross weights for vehicles sampled in the loadometer studies were 
relatively proportional to the gross weights for all such vehicles registered. But, as 
stated earlier, the California data consisting largely of registrations of over-the-road 
2-axle, 6-tire vehicles showed a much larger sample for vehicles having 18, 000- to 
26, 000-lb gross weights. The 2-axle classification given in Figure 3 includes both 
the 2-axle, 4-tire and the 2-axle, 6-tire vehicles. Nationwide more than 90 percent 
of the 2-axle, 4-tire vehicles were registered for gross weights under 8, 000 lb. More 
than 67 percent of the 2-axle, 6-tire trucks were registered for gross weights in excess 
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of 12,000 lb, and nearly 47 percent was 
registered for gross weights in excess of 
16,000 lb. 

Figures 4 through 9 show that the gross 
weights of the sampled vehicles in the load
ometer studies follow closely the gross 
weight distributions of the vehicle popula
tion. Gross weight comparisons for in
formation from the classification study 
have not been included in Figures 7 through 
9 for the 3-S2, 3-2, and the 2-Sl-2 vehicle 
combinations because these vehicles gen -
erally are registered for the State maxi
mum permitted gross weights of over 
60, 000 lb and their registrations were 
shown in the classification study in that 
maximum weight class. 

Combined Loadometer Data 

In Figure 10, straight lines illustrate 
the empty to gross weight relationships 
obtained by the least squares method. 
The lines were based on the combined data 
from the loadometer surveys, and they 
provide a quick visual comparison of re
lationships for five vehicle types. The 
lines for the single-unit trucks follow a 
parallel course, they overlap in the gross 
weights from 22, 000 to 32, 000 lb, and 
they are separated by about 1, 500 lb of 
empty weight. This greater empty weight 
is accounted for largely by the third axle 
in the 3-axle truck. The slope of these 
two lines is much steeper than the slope 
of the lines for the tractor power units, 
shown in combination as 2-S-1, 2-S2, and 
3-S2, because the payload carrying body 
is included in the empty weight for single
unit trucks but is not included for the com
bination vehicles. A considerable gross 
vehicle weight overlap is shown for the 
2-Sl and 2-S2 combinations because of 
differences in size and weight requirements; 
some States require an additional axle to 
carry loads that can be carried by the 2-Sl 
combination in other States. Also, fac
tors of terrain, power requirements, and 
types of loads carried are considered by 
operators in their choice of vehicles. 

Comparison of 1957 and 1961 Loadometer 
Data 

A percentage comparison of the distri
bution of gross weights of vehicles from 
the 1957 loadometer data with the distri
bution of the gross weights of vehicles from 
the 1961 loadometer data is given in Table 
3. The 1957 study was designed to sample 
vehicles on all types of rural and urban 
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Table 2.-Trucks and cornhjnalions grouped hy 1n1n1hcr of axles and by registered gross vehicle weights, frmn California intcrslat, 
proration records I 

Comhinntions consisting or-

Hr~btt'Tl'tl p:ro,..,s 
\'l'llit'I\\Wl'i).',ht 

Sin~lc-unit lrnrks Tractor an<l scmitrniler Truek n1al full trailer 
Tra<·tor, srml

trnilcr nnd 
full trnilrr . ------------,------------------,------------1------ -1 

2-axlrs I 3-uxll's 3-nxlrs (2-Sl) 4-axll's (2-S2) 5-a.xlrs (3-S2) 3-nxks (2-1) 5-axlcs (3-2) 5-axlcs (2-Sl-2) 

n-3.oon l'oo,, ds . . • ..1. .. ~"· .I .. ~'~I • • 1 -'~~·- I _Pct , • ~:~·-- •.• l.'~t ,. ·- -~~---- -- -~~'.:. ·--'~ "· ... ~'''. :. ·--~ "- . Pct . ·--N ~· •.• ·--~'~' : .•• -N~ , Pel . 

l::::::::~ . .. .... .::::i-···,···, ,:,··1.::c::: c:::::: c::::c· :::c:::. ·::::·::: ::::::::. : :::::::· :c::.::: cc .• '.. :::::.::' ·::::::· :::::::: :c·:· 
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1.!.0l'.tl· l:J,•lo'J)................ U'i 2 4 .. . ............ ··•··-· . •• • •• ... I O J • •.. ••• . ... ... 7. 7 ····-· - · · ·· ···· •••• • ••. ••···-•• 
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~:~~ W:5ii~ ::·:::::::·:::. ~~ 1;.~ -·---,· ····2. ······!!· - ··ru -::- 1·--~.4 ::···:: ::.::::::· ::···-· .:.:::·::. ::::: ··· -~·::: ::::::::. 
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~j'\ ,nc-) '1),91,,0 ··-· ..... ...... .... -· ....... ~ .:i . 5 
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1 The portion of the table boxed by heavy linl's rcprC'st'nls 90 1wrcent or 111orc of tlle vehicles in each ,,cl1iclc type. 

,a~-------~-----,~-----~--
/ / 

"' 1s 1---1;----+---+---+-.-'--+--- +---1--- 1 o I 0 

g s1:G-tE~~EN1r ........_ ,I • • .i.• 
a. I I ' • • o•• >---1-------~-+----+---_ __ ,_ _ _, 

~~ I •' • ..._COMJl~~~ION 

~ 12 >---1----+---l __ -+----+---+---1,_ _ __, 
~ / / I 

/ / ;a ~COM~~i:TION 
; 10 >----<'----·- -'--_,,_ _ _, _ _ -_..,..,,_ __ ,_ __ , 
a' I / //~v-2-Sl 
LL / COMBINATION 
0 -~ 

i: / I ./-:/" 
~ ,I , v-
~ s,---1.....,,.---+---+---+----~--+---1---1 
>- ',( 
~ , ' 2-AXLE, 
~ I SINGLE-UNIT 

W4 1- - --<---t----+---+----+------+---
E: / 
0 
Cl'. 
0 u2l---l----+---+---+---+---+---I---I w 
Cl'. 

o----<--~-----~--~--+-------1 
0 10 20 30 40 SO 60 70 BO 

REGISTERED GROSS VEHICLE WEIGHT-1,000 POUNDS 

Figure 10. Relationship of the recorded empty 
w'eights of the power units to the registered 
gross weights of the vehicles based on com-

bined 19S7 and 1961 loadometer data. 

highways as uniformly as possible, but the 
1961 data were obtained to a larger extent 
at stations on main rural roads. The com
parison indicates that the traffic on main 
rural roads has a much greater concentra
tion of heavy vehicles than the total traffic 
on all types of rural and urban highways. 

Table 4 gives a distribution of the same 
vehicles by empty weights of the trucks 
and power units for the 1957 and 1961 loado
meter surveys. The information in both 
tables shows that the empty and gross 
weights were consistently heavier in the 
1961 loadometer data. The percentage 
distributions for each weight group, within 
each vehicle type, have been cumulated 
inversely as an additional check on the dif
ferences between the 1957 and 1961 loadometer 
data. At first glance it might appear that 
trucks and combinations have gotten heavier 
since 1957, and to some degree this may 
be true. However, evidence from con
tinuing vehicle and classification counts 
has led the authors to conclude that most 
of the difference between the two sets of 
data was caused by the difference in the 
size and scope of the samples. 
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To show a more complete cross-section of information on the three vehicle types 
given in Tables 3 and 4, a set of two-way frequency distributions of empty weight to 
gross vehicle weight has been given for each of the three vehicle types separately for 
the 1957 and 1961 loadometer samples in Tables 5 through 10. With the data arrayed 
in this manner it is possible to examine either the frequency distribution by empty 
weights of vehicles in a given class interval of registered gross weight, or the distri
bution by registered gross weights of vehicles in a given class interval of empty weight. 
Both numerical and percentage distributions are given, and heavy lines enclose approxi-

'able 3.-Comparison of relative num hers of motor vehicles observed in the 1957 and 1961 loadometer studies by gross vehicle weight groups 

Sing]e-unit trucks Vehicle combinations 

Registered gross vehicle weight 2-ax)e 3-axlo (2-Sl) 

1057 1961 1957 l OOl 

Cu mu- Cumu.. Cumu- Cumu-
Pounds Pct. lated Pct.i Pel.. lated Pc1,,1 Pct. lated Pct.I Pct. lated Pct. t 

Under 2 5,000 __________ ______ • 36. 1 100. O 32, 8 100. O 
Under218,000 _________ •••• • ••••••••• •• •••• -·· ··· · ·-·• •• ••••.• •••• ·- - ---··· (3) (3) 0, 2 100.0 
Under2 24,000 _________ , .... . ... ·-··-····-- --- ---- ---- - - --- ---·· - ------ ···· - - ----····· - --- --- --- ------ ·· · · - - - · - -· · ···· 

ti t,i~()(:=((((""" 
19, 9 63. 9 13. l 67, 2 
0, 0 44. 0 15. 8 54, 1 
4. 7 35. 0 8.0 38. 3 
3, 9 ::10. 3 5 4 30.3 

13,000-13,999 ___ _ 3, 3 20. 4 4, 3 24, !) 

3.2 n . 1 1. 6 20. 6 
5, I 10. 0 2. 2 19.0 
3, 3 14. 8 2,6 16, 8 1.9 - 100. 0 0. 3 99.8 

Pei. 

4-axle (2-82) 

1957 

Cumu
lated Pct) Pct. 

1961 

Cumu
lated Pct,1 

0.2 100.0 0_6 100. 0 

14,000-15,999 __ ----------------
16,000-17,90!L ---------------
18,000-19,999_ -----------------
20,000-21,999_ -----------------
22,000-23,099 __ -- - - - - - _ - -- -- - - - -

4, 3 11, 5 2, 9 14.2 1, 4 08. 1 0, 3 99./i · · · ·--····- ---- --··- ___ ___ _. ..... ··---- -· 
2.2 7. 2 2. 4 11. 3 1. 7 06.7 0.3 99. 2 

1 Percentages in tbis column are an inverse cumulation of the pmccntagos in tho preccdin.e; column, 
2 Open-end weight classes are shown ror each visual vehicle t;;pe at the lower end and upper end of the weight classification scale. Each open-end class applies to a specific visual vehicle 

•pe. 
3 Less than 0.1 percent. 

'able 4.-Comparison of relative numbers of motor vehicles observed in the 1957 and 1961 loadometer studies by recorded empty weights 
of power units 

SinJfle-unit trucks Vehicle combinations 

Recorded empty wcigllt of 
power unit 

1957 

2-axle 

1961 

Cumu- Oumu-
Pound~ Pct. lated Pct.• Pct. lated Pct, l 

Under23,000 _______ _____ ,.... 1, 8 100. 0 1.5 100. 0 
Under 2 5,000 _______ ___ .••••••• -~· ····---~ _ ____ .......... · ··~···-- -·· · ··-··· · 

3,000-3,999. ···- -- -----
4,000-4,099_. --- -- __ 
li,000-5,099 __ _ 
6,00()..{i,999 --------
7,000-7,999 ________ _ 

42. ~ 
22. 1 
7. 8 
7. 8 
7. J 

98. 2 
55. 8 
33, 7 
26. 9 
18.1 

39. 4 
24. 0 

!), /) 

7. 2 
3. 6 

9S.5 
59 I 
35 1 
25. 6 
18. 4 

Pei, 

3-axle (2-Sl) 

1957 

Cumu
lated Pct,i Pei. 

1961 

Cumn
laled Pct i 

4. 0 100.0 o.:, 100. 0 

-- Ill ··oo.o ···2. 6 · 
:r.t. o 86. 9 7. 3 
13.4 64.9 16. ,· 

··--ao.~··· 
00.0 
• G 

~~ ,= ~m•n-•--•u- •n• g:~ 1
~:~ ~: ~ ~ci:~ ~::~ ~~.f i~J ~~- ~ 

10,IIO(l-lo,µ\111 .... . - ... -.... u 3, o 2.6 1. 2 .1.2 B.8 15. 8 3o. 3 

:}i l~J;:::~====~--== _____ g:~--- · _ u ____ __ u _______ u .... .. ....:: ..... ....:~---- - ~:~--- .... '.::: ... . 

Pct. 

0. 1 

1-axle (2-S2) 

1957 

Cumu
lated Pct,1 

··· ,oo.o··· 
Pct. 

1961 

Oumu
lated Pct.I 

0. 3 100.0 

ll.O 09. o o. 8 99. 7 
3. 1 09.3 2.8 98. 9 
"· 7 05, 6 2.6 96. 1 

0. 7 90. 9 8. 5 93, 5 
23. 7 81.2 15. 0 85. 0 
26. 0 57. 6 23. 1 70. 0 
12, 4 31. ~ 20. 4 46. 9 
12. 4 19. 1 18. 2 26. 5 

4. 5 6. 7 5. 7 8. 3 

12,000andoveri _______________ ··- -··· · ·· · · · · · - ·· ~···· ••• •• . •• ••• . ..•.••• • •••• (3) (3) 7. 7 7. 7 ··-·-······ --·-··· ··· · --- --·· 
13,000 and over 2--------------~ 0.0 0, 6 1. 7 1~ 7 .... ------··· _ .. _ ___ _ ---· · · - -· - - · ·-·~···-· ···· · ··· · ·--· -···-···--· ~-·--
14,000 and over2 _______________ · --·-··· · ··-~·-···- -·--··· · ---····· - - ·-····· · ·--·· - •'·"' .... __ .. ,, •••• • - · · - ···-· 2. 2 2.2 :t. O 2. 6 

TOTAL.----·- -------------- - 100. 0 100.0 100. 0 100.0 100. 0 100.0 

1 Percentages in this column are an inverse cumulation or the percentages in the preceding column. 
2 Open-end weight classes are shown for each Yisual Yehiele type at the lower end and upper end of the weight classification scale. Each open-end class applies to only one visual vehicle 

'pe. 
• Less than 0.1 percent. 
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Table 5.-Comparison of number and percent of 2-axle, single-unit trucks by recorded empty weights and by registered gross vehicle weights, 1957 loadometer data 1 

RegisLered gross vehicle weil!ht (pounds) Total 
Recorded empty weight 

of truck (pounds) 
4,000- 1 5,000- 6,000-
4,999 5,999 7,999 

8,000- 10,000- u ooo- 11.000- 1,,000- n,ooo- 20,000- 22,000- 24,000- 26,000- 28,000- 30,000- 32,000- 36,000- 40,000- 45,000- 50,ooo- 55,000- 6}~3° Number Pcr..,nt 
9,999 11,999 13,999 15,999 17,999 lG,999 21,999 23,999 25,999 27,999 2\l,999 31,999 35,999 39,999 44,999 49,999 54,999 59,999 over or wtal 

1- ---------'-----',----!---11---1-- - ------,-___ ,_ -------1----1-- --1----------- ------- - - --11-----1----1 

0-2,999: I Number ___________ _ , 1,614 621 66 1 2 3 
0.1 

1 
(') 

2 
0. 1 

1 
(') :::= ==== ::..:.:=: ::..:.::::: ::=: :..:.:::::: ::::.:::: :::··:: ::..:.::::: ::.::~:} 2,311 

3,;;;:-_:::::::::= 34~:~: 15~:~: 4, :: l :~5 :~ 
Percent____________ _ 61. 5 27. 9 8. 7 ,--1_. 7~ _ _ 0._2~ 

22 
(') 

11 
(') 

6 
(') 

4 
(') 

1 
(') ··---- ···---· ---- --·-·· ·---- ----- -·-·------- -==[ ___ : __ ··---------·} 55,632 

4,000-1.1199: 
Number __ ____ •••••. l!,ijlS 
l'~r.:coi ____ , ___ _ ~ 

7,968 4,948 
27.5 17. 0 

2,079 
7. 2 

1,223 
4. 2 

5,Q00-5.999: I 
1,388 
13. 6 

Number . • ·-····-- · -·-· · - 1,979 1. 738 1. 793 
Percent ••••• -------- ·· ··--·-- :.......;;19;;.;'...;4....:.....;l_7.'"~'-i 17. 6 

l 1,0:,8 1,438 
6,00(Hl,l)S)9: 

Numbe<..- ····· ·--· -··--- - ----·-Percent ___________ ___ ------ ·----- - -

7,000-7,999: 
Number ... · --- -- - · ··----- - ·- ·-· · -· · 
Percent ... ..... ..... . . ------ -- --- --·- ... 

300 
2. 9 

10 
0.1 

10. 4 14. 0 

-=-L75S 
2. 7 7.8 

8,Q(lO-,e,1199: 
Nwnbnt . . - ·---·---· ,- ----- --···-·· ------ · · 22 184 

2. 7 Percent __ __ ______ ___ •• • •. ••• - ----·· ----- --- 0. 3 

459 
1.6 

945 
9.3 

1. 312 
12.8 

730 
7.6 

533 
8. 0 

220 
0.8 

609 
6. 7 

l, 103 
10. 7 

967 
10.0 

273 
0. 9 

893 
8. 8 

1. 854 
1~. o 

1,832 
19.0 

511 1 011 
7.6 15. 1 

145 
0. 5 

335 
3. 3 

976 
9. 5 

l, 107 
11. 5 

79 
0.3 

208 
2.0 

1.176 
11.4 

1,672 
17. 3 

886 1. lSl 
13.2 17.6 

9,00CHl,99!l: 
'liumber -----······ . ..... .. --·-··- ------ -- 6 23 245 321 453 

12. 9 
474 

13. 5 
698 

19. 9 Percent. __ __ _____ --·----·--- ··--- -- - 0. 2 0. 7 7. 0 9. 2 

10,000-10,999: 
Number ______ _____ -- ----- - ........ ------··.... . ... 7 
I)ercent ___ ______ _ · ·-- - --·· ----- - - ---· -·· 0. 4 

11,000-11,999: 
Number •• _ . .......... ··-·--· ........ ----- ·· · · -· - ·-··- ·--
Percent __________ ___ - ---··- -- -- -- -----··· ·--·-·· -- - ···· 

12,000-12,999: 
Number _____________ ------------ -- ----- -·· -- -- - - ----------
Percent __________ ___ • --- ---~- - ----·-- ------ ·· ---- ·- ---------

13i!J811W:~~r over: --·--· · ·- -- -- ··· - ··· ----- ·· · · -- - -- ·· --· - ·· 
Percent __________ ___ _ -I· ·····--·-·- -------------·----·-·· 
TOTAi.-: 

Number ____ __ __ 47,408 26,098 11,866 6, lSl 5,146 
Percent._________ 36. 1 19. 9 9. O 4. 7 3. 9 

51 
2. 8 

8 
1.0 

4 
o. 7 

1 
0. 1 

4, llJ 
l.3 

246 
B.5 

214 
11. 7 

63 117 
7 7 14. 3 

/~w 

154 
8. 4 

62 
7. 6 

5S 
10, 9 

2 
0. 3 

4,U6 
3. 2 

3~ I 10:~ 

14-~~g 6,727 
5.1 

288 
15. 8 

94 
11. 5 

88 
15. 5 

109 
11. 5 

1

5. 594 
4. 3 

!O 
(') 

79 
0.8 

342 
3. 3 

646 
6. 7 

109 
LI 

501 
4.9 

1,369 
14.2 

802 1. 201 
12.0 17.9 

414 
11. 8 

291 
15. 9 

132 
15. 1 

71 
13. 3 

76 
10. 1 

1

2,865 
2. 2 

539 
15. 4 

311 
17.1 

1S7 
22. g 

91 
17. 0 

201 
26. 7 

14,f~ 
1 The portion of the table boxed by heavy lines represents 90 percent or more of the vehicles in each empty weight group. 
• Less thao 0.1 percent. 

1 
(') 

27 
0.3 

120 
1. 2 

160 
1. 7 

1S6 
2. 8 

177 
5. 0 

136 
7. 5 

81 
9.9 

79 
U.8 

87 
11. 6 

1

1,054 
0. 8 

5 
(') 

9 
0.1 

22 
0. 2 

31 
0. 5 

2 
(') 

10 
0.1 

43 
0.4 

80 
0.8 

103 
1. 5 

6 
0. 1 

5 
0.1 

6 
0.1 

60 75 1 
1. 7 2.1 (') 

37 
2.0 

20 
2.4 

38 
2.1 

34 
4.1 

2 
0.1 

5 
0. 6 

1 
(') 

3 
(2) 

8 
0.1 

12 
0.1 

13 
0.2 

5 
0. 1 

13 
o. 7 

3 
0. 4 

35 
6. 6 4~ ~ 1r 

1 
(') 

15 
0.1 

11 
0.1 

13 
0.2 

5 
0. 1 

6 
0. 3 

3 
0. 4 

1 
0. 2 

6 
0.1 

13 
0.1 

6 
0. 1 

1 
(') 

3 
0. 2 

3 
0. 4 

4 
0. 7 

39 
5. 2 

61 
8.1 

~ - ~---

i1r I l~ I 4.
3i I _______ _ 

1 ~~~ I i~~ I t.3 / o8r l o~r I ~.1 

1 
(') 

2 
(') 

2 
(') 

(') 

6 
0. 1 

1 
(') 

3 
0. 2 

3 
0.4 

20 
(') 

·---- - --- --- l 29,028 ,.. __ ___ -- --- --- J 

· ·-·-·· ------ } 10,203 -----··-----

1 
(') 

1 
(') 

4 
0. 5 

6 
(') 

2 
(') 

1 
(') 

5 
0.1 

15 
0.4 

23 
1. 3 

6 
0. 7 

52 
(') 

} 10,281 

9,654 

} 6, 700 

3,514 

I, 823 

818 

534 

752 

} 131.250 

1.8 

42.4 

22.1 

7. 8 

7.8 

7. 3 

5.1 

2. 7 

1. 4 

0. G 

0.4 

0. 6 

100. 0 



Table 6.-Comparison of number and percent of 2-axle, single-unit trucks by recorded empty weights and by registered gross vehicle weights, 1961 loadometer data 1 

Registered gross vehicle weight (pounds) 
Recorded empty weight Total Percent 

1

_ 0 __ -~-,;-~-:-:-: -'-.. _~_

0

_="_·_·_~-==-:·:-
4

4-: -~-;---1_

5

_:-~-;----l-
6

-1._:-~--I~ ~~ ~ ~·~ ~ '~%t=l ~r~ =~%t-~:= :~:= _:: =~·:= =::= =::= =: ;4,~ =-01

_'._" _,-_

1 

3,000-3 .999: 
Number ...• ·-······-· 1.348 
Percent............. . 60 O 1i4~ 1i~g I /~ o. ~ 0.1 o. i o. i <25 :::::::: :::::::: c,j :::::::: :::::::: :::::::· :::: ::== :::::::: ::==== :: ==:=:= == == :=== =: ,.i 

4,000-4.999; 
Number·- ···-·· - 459 228 
Percent.............. 33. 4 16. 6 

?\fumber_ . __ •- -- - · -· --·· -- - 57 
6.000-.\.9911, I 

Percent •••• •.• •• • •• •• • ·--- •• 10. 5 - ------' 
132 

24. 4 
I 

6.~E:~r::~:::~:: :::::::: :::::::.:1 l~ 
7 ,000-7 ,999: 

Number ______________ --· · ·· ·· -- --·- .• ---- -- --
Percent ....... .•••••• ---·-- · •.••••. .•• •• •• •• 

8 ,000· 8 .999: 
~umber ______________ .. .. . .. . .. ..... ........... .. ~ 
Percent. _____________ . ....... ... . _ .. ...... .... . . 

9 .000-9 ,999: 

159 
11 6 

137 
25. 3 

R2 
211. I 

2 
l.O 

2 
0. 8 

~e~!~~r _________ ____ ····- ·- ·-······ ·····-· • ....... . 

10,00(H0,999: 
~umber ___________ ___ ····--· ...... ........ . ........ -- .. 
Percent _______________ --------·--- -- ------- - -- ·-· ·· ·· 

11,000-11,999: 
Number ______________ · -···· - -·- ·--- - -- --·---
Percent _____________ -- ----- · -······ -··· ·· ·· 

12,000-12,999: 

1 
I,() 

86 
6, 3 

97 
17. 9 

71 
13. 1 

!O l 99 
24., 24. 2 

10 17 
4. 8 8 2 

2 13 
0. 8 5 5 

1. 0 

1 
0. 7 

2 
2, 0 

6 
3. 1 

2 
1. 4 

2 
2, 0 

Number ______________ -· --·· - •• •• •••• ...... ... . ••••••• .. . . .. . .. 1 
Percent. . . . . . . . . . . . . . • • •• • . • . .•..• .•••. . _ .. . • • • .. . . • . . • • . . . 1. f\ 

13,000 and ove1•: 

9 
o. 6 

8 
1. 5 

20 
4. 9 

l~ 
5 8 

20 
8 5 

I 12 
6 l 

2. 7 

1 
1 0 

1 
1. 6 

Number .... . _ .... .. ~--- ..... . .. .. . . .... ... ..... ... - ---- .-- · · -·-· •• •••••. 1 
Percent. .. ........... ··-·· .....•.. .. .. .. .• ... .•. .. . ...• . .. .•.... •• 1. 0 

TOTAL: 

I 
0.1 

17 
3. 2 

27 
6 6 

28 
13. 5 

19 
8 1 

13 
6. 6 

4. 8 

5 
4. 9 

5 
, . 9 

3 
3. 1 

.j 
0 . 3 

6 
1. 1 

19 
4, i 

28 
13 . . I 

36 
15. 3 

30 
15. 2 

12 
8, 2 

II 
10. 9 

ll. 7 

3 
0.0 

11 
2_ 7 

29 
13. 9 

35 
14. 8 

26 
13. 2 

25 
17. 1 

14 
13. 9 

2 
0. 1 

5 
o. 9 

8 
2. 0 

24 
11. 5 

33 
l4 0 

30 
15. 2 

15 
10, 3 

7 
6. 9 

4 
o. 3 

12 
2. 9 

44 
21. 1 

54 
22 9 

36 
18. 3 

29 
19. 9 

18 
17. 8 

3 
0.; 

s 
3. 

8 
3. 4 

23 
11. 7 

28 
19. 2 

12 
11. 9 

l 
o. 2 

3 
0. 7 

1........ 1.! 

~ 2.t 
2J - -4-.1- 1 

4 
2, 7 

T 
6, I) 

6 
4. l 

3 
o. n 

1 
0. 2 

l 
0. 5 

2 
0. 8 

4 
2. 0 

7 
6. 0 

1 
0. 1 

.. ::::~ :::::::: :::::::: :::::::: :::::::: :::::::: l 

:::.::::: :::::-::: :::::::· ::.:.:::·: ::.:::: :.: ::.:::::.: } 

I 
0. 6 

l 
0. 1 

I 
o. 5 

l. 
I).~ ·····-·· } 

::::.:.:.: .:::::: :.::::: ::·:··:: } 

:::::::: :=:::: :·:::::: :::::::: } 

1 
0. 1 

2.6 I 3j · :::::::: :::::~:: I 
1.0 

0.} } 

I 
·····- ·· } 

I ·: "'. ''. ".'. ,.: "'. ·.'. ":'. '.: H 
3.1 6. 2 8. 2 13.4 5. l 3. l 15.5 19. 6 10.3 1 6.~ I 

2 
3. 2 

2 
2. I 

·····-· ·-·-···· ··--·· \ 

I 
1.0 

2 
2.1 

2,249 

1,372 

541 

409 

208 

236 

197 

146 

101 

63 

97 

Number .. .. ........ 1,871 
Percent •.• _····- -·. 32. 8 

748 13. l 001 
15. S 

456 
8. 0 

310 
5. 4 

247 
4. 3 

90 
1.6 

128 
2.2 

5 
0. 1 

1 
o.o 

3 
0. 1 

4 
0. 1 } 5,107 

1 The portion or the table boxed by heavy lines represents 90 percent or more of the vehicles in each empty weight group. 
'Less than 0.1 percent. 

39. 4 

24. 0 

9. 5 

7. 2 

3. 6 

4. 1 

3. 5 

2. 6 

l. 8 

1.1 

1.7 

100 
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mately 90 percent of the vehicles in each empty weight group. When special considera
tion is given to the 90 percent portion of the sample in each table, the array of each ve
hicle type is much more compact. Although an appreciable number of vehicles are 
shown at the extremes, those having heavy empty weights and light gross weights and 

Table 7.-Comparison of number and percent of 3-axle, traclor-scn1ilrailcr con1hi11ations (2-Sl) hy tractor recorded empty weights a 
hy registered gross ,·ehicle wci~hls, 1957 loado111elc1· data 1 

Ji1•1.dstl'lt'<I !!Joss cor11hi1i::ilion \lt'i!!llt (1>01J111Js 1 

Recorded C'm pt y Total Perccr 
wcig-lit of trncto1 I I I I I 1111mlJcr oftota (pounds) O- l i'.9'JtJ 1~.')00- 20.~ - ,i,,1XI() · 2,1,0110- 2G,OOO- :.?~,oon- 1 :m,ooo- 1 ::1'2,000- 1 3ri,OOO- 4tt,()(l0- 45,000- so,ooo- .5:i,000- 60,000-

_w_.O® __ ~ _v_,w_ ,+-·_ii_,OO!l_ -l __ 2s_,o_o_o-l--2-,,-\lfl_Y _ 29,\JUfl :~1,um.1 35,mm au,mrn ~ ,rn,99tt 5-t,UH9 ~ iH,m:m _ _ _ 

Numhrr ....... ....... ~ ~ 
0--4,999: ---1 

PerccnL •••• · ,-·~·-~··--·~~-13. l 

5,000-.5,999: 
;'l.1umbrr .••••••• 
PerCl'llL ___ _ 

G,000-6,90U: 
:;,..;run11Je1 .~,--•••• •• 
1>e1·cent_ ,, . ••••• ·--- --··· 

7,001 -7,\11~); 
.~mn tw: r-•• _,_ . -~·· 
!' trtt1U ..• . ....• ••-••···· 

8,IXXl-8,999: 
~TurnlX'r._ 
Percent 

9,000-9,999: 
Number ______ _ 
Perccnl. . •• ••••• 

10,0,lll- lll,ll!IO; 

·$ 
,\ I 

n 
'-" 

Ji 
1.4 

" 0. 8 

2 
0, 3 

S'urntk"r •..•. .•. -·- · -···· ··- ··-· 
Pcrrctnt • . _ •••.•••.•••• . -~ ••••• 

11,000-11,999: 
Number ______ _ 
PNccnt_ ___ _ 

TOTAL: 
Numbrr ____ _ 
Percent_ ___ _ 

103 

1 " 

~ 
l . !J 

I~ 
:I. I 

11 
t ·• 

:t1'-
~- 2 

$ 
0.8 

6 
0, 7 

[I 18 12 
~M; 8,4 ,r;, u 

JU IX lfi is ,, µ, x 33 

13 " 3J 
L I lL i ~.' 

l ::,ii 3--1 'Jll 
I. I 2 7 I. U 

c--

" 30 28 
IJ.S 3 i --2L 

,, 
i 

IO 
u,r, 1 1. 3 

I a 3 
0 ,4 JI Id 

3 2 
"~ l , f1 t,u 

\IOI ~ y ]'.:::! 
l. 7 ,1 3 23 

Iii 
1. : 

:t.1 
li, ,i 

.,, 
'·" 
25 

2, 0 

33 
3 4 

II 
'-' 

6 
l ~ 

I 
2 I 

11·1 
;J;j 

17 
i\-J 

Ill 
ti . 2 

" n.u 

17 
J, 8 

20 3., 

" .,.1 

·" LS O 

:n, 
:.!V--1 

315 
'2.5 l 

Y3 ,. ~ 
70 

9, I 

29 
10. 5 

·~ i . ..:; 

Hi/ 
18 :.! 

21!1 
lKfi 

JIG 
14 8 

(i,S 

8 0 

30 
JO, 8 

1•1 
ll. >l 

8--15 
\ 57 

.1~ ~ I 
~: . 1 ---.2..:..;!__ u, .l 

U7 
l\1 X 

3~U 
2G . 7 

457 
40 . 4 

3(\0 
40. 9 

129 
40 6 

l,ll 
" ~ 

I, 805 
33, (i I 

I:! 
'.!.i 

:?4 
2. 0 

::!4 
1. 0 

GO 
6.1 

67 
8 7 

lG 
5,8 

s 
4. 1 

214 
4, 0 

10 
2,11 

17 
1, 4 

I 
n, ~ 

I 
O. I 

51 o . ~ 

~ 
40 8 

14 4 2.9 

31 ' 17 5 3.n 

I 
301 38 
."i , fi 0, 7 

1 The portion or tlle table boxed by l1e::l.\' Y lines represents 90 J)f'1ccn1 or 1110H· or Ll1e \·chiclr:,; in each r-mµty \\1:-igllt !!ro11p, 

I 2H 4 0 0 5 

"' J 489 9. t 

) 1. 18, 22 0 

o.i }1, 257 23 4 

~ 985 18 4 0.3 

2 767 H , 3 0, 3 

7 277 5,2 2.~ 

1 191 3.6 3,6 

'4 }.\ 3R5 100. 0 o,, 

Table 8.-Comparison of number and pcrccnl of 3-axle, lractor-semilrailcr co1nbjnalions (2-Sl) by tractor recorded empty weights il l 

by registered gross \'chjcle weights, 1961 loadometer data 1 

HrcordcJ empty wci~ht 
or trnctor ( pound:,;) 

I• ' ', [t<-gisL,•n•,l gross com hi nation w,,;gl<t (pounds) 

,o-i,, 99911s,000-1,o,ooo- 1 "·000- l 2<.ooo- 2r..noo- 128,c00- I 3n,ooo- 132,000- 13•,ooo- 1,o,ooo- 1,s,ooo- 150,ooo- 1,15,000- I G0,000- , 65,000 I 19,YY!:I 2L,mm '.!3,9!:IY :l5,W!:I ' :.n,yyu 2Y,999 I 31,mm 35,mm 39,!:IOY 44,999 49,999 "1'1,000 w,999 tM,999 g;i~ 
Total Percen 

"umhr·r o( tota 

--------
0---4,999: 

::\'umhl'r ___ _ 
Prrcl'llt_ _ ______ ,, 

.H~~~;{;j~ • 
Pt•rcent __ _ 

0,000-G,999: 
Xumlwr_ 

" 40 n 

Pt•rcl'nL ___ ----------- • •··•···· 
I 

l .i 

7 ,000-7,99!:I: 
.:\lumber 
l'L'rccnt __ 

8,000-8,999: 
:--.rumlJer 
Prrcrnt 

0,000-9,999: 
_:\lumhrr 
Percent __ 

10,000-10,999: 

2 
n. 11 

Xumbcr __ ----------- • ••• 
PC'rcent 

11,000-11,99!:I: 
:'\l"nml)('r_ __ _ 
Percrnt ____ _ 

12,000 and oHr: 
::'\'umbrr_ 
PNcent __ 

TOTA i.:: 
::-.l'umh, ·r 
PcrCt'llL 

__ , __ 

I j "- . 
llj 2 I u 3 

I 
20, 0 

I o., 

I 
0 ;i 

...... 1 ... ___ _I,_ 
........ 1 ... 

"' I ""]"'""2 
l • .'i ____!:!__ 2. g 

I 
/t,7 

I 
0 .I ' I " 

I 
11, ? 

I 
11.!I 

,J ·:: ... . I.. 
I 

0 7 

....... 

H ~ I "~ [ 

I 
4 '.1 

I 
U, 

,, 
:, V 

,1 
I ,l 

I 
0 ~ 

1 
4 2 

" i . 3 

8 
33 3 

l4 
20 ti 

14 
r,o 

L4 
Ii'.! 

I 
' ~ I 

,I 

20. 8 

IO 
14 . i 

" :m 3 

37 
lli. 4 

" 8 3 

142 
lfi 3 

.. ! 2 
40 0 

29 1 

a2 
47 O 

115 
50. 9 

77 
4,13 

44 
29 9 

22 
:H, \-l 

Hi 
22.2 

383 
41 , 2 

1 The portion of the tablt' boxed b~ heavy linrs reµ1esC'nts 1lO pctsC'nt or more of till' Vl'hich•s ill t'aC'l1 empty 1\"t•ight group _ 

_,_:::_J :::l::::::::11·:·::·:}'"":: ) 

4 ~ 4 1 1:::::::: :::: :::: :::::::: } 24 

I •~ •••r••• '*• •Y• •••-••"' ... •••r- } 6B 

3 
I 9 

4 
2" 155 

0. 5 

2.6 

7. 3 

16, 7 

17 
j,l 

ti a :. 
; ,:, _ _ I _a_ I 3 

[ 
0 4 226 24 3 

21 
12 4 

/, 
79 

14 
1!:lfi 

87 
"4 

14 
8, 2 

:111 
17, 7 

" ILL 

i.'i 
8. 1 

."i 13 
2 9 7. 6 

R 28 
4 l 19 0 

4 17 
II 3 27 0 

2 
1, 3 

2 
3.2 

170 

63 

} U30 

18.3 

15,8 

6 8 

7, 7 

100 0 



rable 9.-Comparieon of number and percent of 4-axle, tractor-semitrailer combinations (2-S2) by tructor recorded empty weights and 
by registered gross vehicle weights, 1957 londometer data 1 

Recorded ~mpty WC'l,zbt of 1------------~--,---,---,---.,..---..---.,..---.,---.,---.---·11 n~~b~r 

I 
Registered ~ross combirn1tlon wcirht (pounds) 

trnctor (pounds) 1 I I I I I I ~I 0-23,099 24,000- 26,000- 28.000- 30,000- 32,000-- 3G.OOO- 40,000- 45 .000- 50,000- 55,000- 00,000- 65,000- 10,000 
2[,,909 27 ,999 29,990 31,099 35,999 30,090 44,990 4Q,OOO 54,099 59,009 64 ,Q99 69,999 t1nU O\'l,'lr 

o-i;';;;'.:::::::::::::::::l 21t.~ !::::::::: :::..--::::: ::::::::: ::::::::: ::::::::: ::=:::: 42 . i 2s. ~ : :::.::::: :::::::: ,---- - --

5,000- 5,990: 
.Nllmhcr ••.............•. 
Pert't!Dt •••...... ---·---·· 2.l I : f 7 

10.G 
2 2 

4. 8 4. 8 
I 

2.4 
I 

2.4 
2 

4. 8 
7 

JG. 0 
13 

30 9 
2 

4. 8 2.! :::=:: ::::::::} 42 

~1 ~~'-~1·~~~-·~-=~ 0.000-0,0?\l: 
l'\u111LM.•r ••••••••••••••••• 
rcr,·ent •• --------·-------

7,000-7,!IW: 
t-:umbcr ••• ------------·
Per('{!Dt.- •• -.------------

8,000-8,\lOO: 
I\'umbrr ••• -------------· 
PerecnL ••• --------------· 

0,000-Q,Q9Q: 
l\"11mllf'r • •• -------------
Pcrccot. •• ---------------

I0,000-10.1190: 
I\'umhcr ••• -----·-------· 
Percent. ••• --------------

11,000- 11 91Hl: 

I 
0.3 

2 
0. 3 

4 
o. 2 

I 
o. I 

3 
0. 9 

I 
0, I 

3 
0.2 

2 
0. l 

I\'u111brr ••• -.. -. ------- · ·• u••••• • ·• ••••• • 
Pcrccn~ •• - ·------ ----- -• ···-·-· · .. ... --. -

12.000- 12 .m: 

2 
0.0 

4 
0. G 

2 
o. l 

I 
0.1 

l 
0, l 

3 
0. 9 

I 
0. I 

l 
o. l 

I 
0. I 

Numbvr •• ______________ _ I l - ······· ••••••• • Pcrtrot. ________________ _ O. I 0, 1 

13,000- 13.090: 

0 
2.3 

10 
3. (J 

I 
0. I 

11 
0. i 

2 
0. 1 

4 
0. 5 

7 
2. i 

8 
~ I 

1. 2 

12 
0, 7 

4 
0, 2 

I 
0, I 

....;un,brr •• -------------- · -·- · · ·· · 
Pertcnt. ••• --- - --- ---··· ••• ••••• • 3 .. --··· · - · -··- ···-- -···- -0,9 

14 .000 nnci onr: 

23 
8.9 

11 
3. 4 

3 
0 3 

I 
0 I 

I 
0. 3 

'\"un1liPr ••• -. - ----------- . ...... ..... ...__. .._ .... •·- · - · · •• • •• •• •• •••• • --. ............... . ... . 
Percent •• ---------------· •• •• ••••• ·· -· --- , · -·-· · •• ••••• •••••• ••• •..• •..••• •• · ··-·· ·. 

TOTAi: 
1\'11mhcr ______________ _ 
P<'r<:ent. ______________ _ 

18 
o. 2 

32 
0, 5 "° 0, 3 

10 
0. 1 

30 
0. 5 

11 
O 0 

90 
1.a 

31 
12.0 

43 
13, l 

11 
I. 3 

7 
0. 8 

3 
o. 9 

I 
o. 7 

230 
J . 4 

;1 
27. 4 

32 
9_; 

8 
o. 0 

13 
I 5 

2.2 

8 
5. 3 

3'Zl 
,.o 

50 
19, 3 

118 
35 9 

201 
38G 

C.i4G 
32. 7 

417 
'Zl 7 

\90 
21.B 

83 
9 5 

18 
5.7 

21 
IJ S 

1.120 
:?4- 4 

1 'J be I er lien of lhc Loblc bo.x(<l l>l· hcnYy lines rcr:rc~cnt s GO I Ct(ent or more or the \C'l.ticlcs in <'U(b empty w<'i i; IIL rroup. 

38 6 ,. ______ _ ····-··· 
14. 7 ~ -·····- ···--····· 

70 
21 3 

182 
20. Q 

048 
38 8 

985 
53 0 

5(15 
57. 0 

GSO 
74 5 

206 
0~. 8 

01 
42 l 

27 
8, 2 

05 
13. 0 

2i0 
IG.7 

310 
10.9 

107 
12. 3 

91 
10, 4 

41 
12.0 

" 28 D 

3.350 11.001 I 
47 6 14 2 

4 
0. 2 

35 
1.9 

,o 
4. 6 

21 
!:!_ 

39 
12. 3 

0 
5 9 

148 
2.1 

1 
0, 3 

2 
0. 1 

2 
0. l 

2 
0. 2 

5 
0 0 

5 
3, 3 

17 
0 2 

259 

329 

085 

} l, Q72 

11,835 

872 

813 

318 

152 

f 7,044 

P r rePnt 
or totnl 

0.1 

o. 6 

3.7 

4, 7 

9. 7 

23. 7 

20, 0 

12. 4 

12 4 

u 

2.2 

IOO.O 

rablc 10.-Comparison or nun1ber and pcrccnl of 4-axlc, traclor-scn1itruiler con1biuations (2-S2) by tractor recorded en1pty weights 
and by registered gross vehicle weights, 1961 lon<lo1neter data l 

Hcgiste1ctl gross cor11bina1 ion wcigl1t (1,ounUs) 

ncco~~1i~iti:11c~~~;l~~cJht or 1---,----,---,.------ ,----,----,----,----,---.,---~--..----,----,--- --11 ~~·~t~~r :n~:r 
0-23,909 2.t.000- , 21i.ooo-12s.ooo- 1 ao.000-- j a2.uoo- j ar.,ooo-1 .io.ooo- 1 4!j.000- J 50,ooo- 155·000- oo.000- , 65,000-

25,990 27.YIJ(J 2U.99'J 31,00'J 35.m,o 39JJIJ(J -i-t,9U9 4U.m.19 M.999 59.999 64.99!) 69,999 
l'0.000 

antJ on~r 

0
-!_:;;',':;l,er ..... --------- I ....... .1. .... -..1. .... -.. 1 .. . .... ..!. ...... ..I....... . I 2 
l'erccnt. ...... __________ 10. 0 lG, 7 33.3 

5
·'F:;~;r::::::::::::: : ,.J 7.: ::::::::: ::::.::::1:::::::::!:::::::::L::::: °J:::::::: 1J 28. t 

6

.,~:2;':::::::::::::::: i.l 2.i ::::.:::: :::::::::! 2_i 1:::::::::1::::::::: 2. ~ 10 ~ 28'.~ 

'II::!·--·-·-········ -····· ...... -11-·······11 ........ .I __ .... -.[-....... -:t=~ : :::::: 6J Ht~ 

:S111nl,er.. ........ .......... I . . ...... ~;-.... . ... ~ .. .. ....... .. ....... _ I 4 .5 5 27 
I',·<«''"-·---···--·- 0 G ......... .... .. .................... _ 0. 0 2.G 8 ~ 3_3 17. ~ 

'}:,~~::::::::::::::::: .:·:::::: ::·.::::: ·:·:::::: .:::::::· ::::::::: o3 I. ~ l 2 ~ 2J li 
1oer::~~~:··-· ·····~··· I ....... - ...... .. 

J•er<'\;'Jil .... ... - ....... - --- J, U 

ll,000- 11,1)90; 

I 
0, 2 

I 
0. 2 

:'.\"un1IJcr ••••• --.------ __ .. .......... ·····-·· ....... ...... .... ... . . ......... . I'crccnf _____ • ________ _ 

12,000-12,099: 
:\'umhcr •..•.• -----------
l'<'rct•nt ..... .... ----------

3,000· 13,IJW: 

2 
0.5 

I 
0. 3 

0 
IA 

8 
2. 2 

5 
1. 5 

~u1111Jer. - •• · - --------- _ .......... ·-·---· .. . ........ . ·-· - · ·- ··· ··-· - .. ........ ·· ·····- 10 
l'CICl'nL .. -- ···------- ___ ., • • .........,., ••.• • •• •• ••••••••• •• • •••••- ....... . .. --,•··• ·- •••••• ••• I)_ i 

~.000 ailU over: 

,, 
1.2 

0 

0. 5 

0 
LS 

3 
2. 9 

22 
5.3 

7 .. , 
u 

2, 7 

2 
2.0 

5 
35. 7 

'Zl 
H . O 

21 
43. i 

87 
50. 5 

130 
33. 2 

'" 39.0 

109 
32. 9 

2.1 
24. 3 

Stunhr1• ________ ________ ............. . , ......... ·- ................... ·······- ... .... , ................ -~·-- - ·-···- - ---- 20 

I 
JO. 7 

I 
Ill. 7 

1 · ··· ·- ·· --- -- ----7, J . -----·--- ------ ---
8.0 

I[ 
22. 9 

2:2 
14. ;J 

s-; 
30. l 

205 
48. 0 

107 
45, U 

169 
51 , J 

50 
48. 5 

24 

l 
0, 7 

~ 

I 
o.o 

,-----1!.....:!.· -······-
31 3 

7, 4 o. 7 

3, 2 
10,0 0. 5 

24 • 7.3 1. 5 

10 3 
9. i 2.H 

I 2 
P{"rcf'nt . • --- · --- ------ __ ·· ·· --·-·· ·· - ------ ................................ . . .... _ . .......... . ··---!'·--· -... -....... --.. ·;-·c.·· ... · .;.·· .. •• ... ·;-~4~2.· , .. b-;-~=-;-

:1 I 2.3~ I ~2~ 
~I. I 2. 1 4.3 

0

0T.\I,: 
.'\uml1cr. -------- -------
J'crceaL.- ------ ---------

11 
0, 0 

~ 
0. 2 

2 
0, l 

I 
0. 1 

2 
0. 1 

r, 
0. 3 

I[ 
0. 0 

The portion or the table l)oxe<l bl' hrovy lines 1cprcse11t::; 90 percent or more or the nhit>lcs in each empty weight group. 

711 
39.2 

i30 
40. 5 

113 17 
6. 2 0, 9 

0.3 

14 0.8 

50 2, 8 

48 

154 8 5 

273 15, 0 

419 23. l 

371 20,4 

331 18. 2 

103 5. 7 

47 2. 6 

} 1,816 100,0 
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Table 11.-Table for estimating the distribution of 2-axle, single-unit trucks grouped by recorded empty weights, by groups of probable registered gross vehicle weights 

Registered gross vehicle weight (pounds) 
Ret:orded empty weight Total Percent 

of truck (pounds) number oltotal 
4,000- 5,000- 6,000- ~10,000- 12,1)00- 14,000- 16,000- 18,000- 20,000- 22,000- 24,000- 26,000- 28,000- 30,000- 1 32,000- 36,000- 40,000- 45,000- 50,000- 55,000- 61),000 

4,999 5,999 7,999 11,999 13,999 15,999 17,999 19,999 21,999 23,999 25,999 27,999 29,999 31,999 35,999 39,999 44,999 49,999 54,999 59,999 nndo\'cr 
- - - --- ,,_ ------ ---- ---

0-2.999: 
Number ______________ 1,678 639 71 I 2 3 I I ·---~ 

____ ...__... 
2 1 ---- ----- ------- --- ~---- ·······- -------- ------- - --- ---- 2,399 1.8 Percent _______________ 70. 0 26. 7 3. 0 (') 0. I 0, J (I) (1) ··- ·--- ~----- 0. 1 (') --~- ..........._..._ __ --- --.. -----·- -----·· --······ -------- ·····-·· --------

3 ,000-3 ,999: 
~umber ______________ 35,524 15,975 5, 169 I, 028 132 24 13 8 s 1 1 ·--- ----- ----- ------ -------- -~----- ···-···· I 57,881 42. 3 Percent ..... _________ . 61. 4 27, 6 9. 0 I. 8 0. 2 (') (') (') (') (') (!) -------- -------- -------- -------- ----- -- ·----- (') 

4,000-4,999: 
Number ______________ 12. 077 8,196 5,324 2,238 1,309 493 229 274 149 88 12 4 1 2 1 I I 1 30,400 22. 2 Percent ___________ . --- 39. 7 27. 0 17. 5 7. 4 4. 3 1, 6 0. 8 0. 9 0. 5 o. 3 (') (') (1) (') (') (') (') (') 

5,000-5,999: 
Number ______________ -------- 2,036 1,870 1,930 1,485 !, 016 697 910 341 211 84 113 27 6 10 3 3 -----·- -~----- 2 ·-·-·--- ----- --- 10, 744 7. 8 Percent _______________ 19. 0 17. 4 18.0 13. 8 9. 5 6. 5 8. 5 3. 2 2. 0 0. 8 1.1 0. 2 (!) (l) (') (l) (') -------- --------

6,000-6,999: 
Number ______________ ---~--- -- -~--- 323 I. 150 1,539 1,411 1,123 1,881 995 1,187 350 513 123 12 43 7 8 15 6 2 2 10,690 7. 8 Percent_ ______________ ·-· -- ·- --·--- 3.0 10. 8 14. 4 13. 2 10. 5 17. 6 9. 3 11. 1 3.3 4.8 1. 2 0. 1 0. 4 0 1 0. 1 0.1 ( I) (') (!) 

;,000-7.999: 
Number ______________ ------ ----- JO 259 768 747 979 1,860 1, 135 1,701 670 1,413 168 22 83 6 13 11 13 2 1 1 9,862 7. 2 Percent. ______________ -·--··· -------- 0.1 2. G 7. 8 7. 6 9. 9 18. 9 11. 5 17. 3 G. 8 14. 3 J, 7 0. 2 0. 9 0. 1 0. 1 0. 1 0.1 ('J (') (') 

8,000-S.999: 
Number ______________ ------ - ·-··· -------- 24 186 846 .131 1,030 922 l, 216 835 1,255 194 37 108 8 14 13 6 6 5 G, 936 5.1 
Percent_ ______________ ·------- ··--·- · -·--- · 0 3 2. 7 7. 9 7. 7 14. 9 13.3 17, 5 12. 0 18. I 2 8 o. 5 J, 6 0.1 0 2 0, 2 0. 1 0. 1 (') 

9,000-9,999: 
6 15 } Number ______________ -----··· --- -- ---··--- ,; 25 251 333 466 504 724 444 575 200 65 83 ,\ 6 1 1 I 3,711 2. 7 

Percent_ ____ ---- ______ ----·-- -------- ----·-·- 0 ') o. 7 6. 7 9. 0 12. 6 13. 6 19. 5 12. 0 15. 5 5. 4 I. 7 2. 2 O. I 0. 2 0.2 (') (') (') o. 4 

10.000-10,999: 
} Number ______________ ------ --------......... ---····· 8 03 250 221 166 313 306 340 164 41 44 16 6 4 3 I 24 1,969 J. 4 

Percent _______________ ·---------- ----- ......... ·------- 0. 4 2 7 12. 7 II. 2 8. 4 15. 9 15, 5 17. 3 8, 3 2. 1 2. 2 0. 5 o. 8 0, 3 o. 2 0. 2 0. 1 1. 2 

11.000-11,999: 
} Number ______________ ...... .... -----·· ----- I 2 10 64 122 73 108 139 205 93 27 42 12 5 6 3 1 6 om 0. 7 

Percent_ ______________ --- ----- --------· ----- 0 I 0. 2 1.1 7. 0 13. 3 7. 9 11. 8 15, l 22. 3 10. 1 2. 9 4. 6 1. 3 o. 5 o. 7 o, 3 0. 1 0. 7 

12,000-12,999: 
98 29 18 8 1 6 Number ______________ ---- --·· --·-··· · --~-... -------- - ------ 5 13 56 59 97 74 91 42 -----· ·----- 597 0. 4 

Percent _______________ -------- ______ .., 
. .. . ... ... -------- -------- 0. 8 2. 2 9. 4 9. 9 16. 3 12. 4 16, 4 15. 2 7. 0 4. 9 3. 0 1. 3 o. 2 1.0 ---~--- ----

13.000 and over: 
84 214 42 76 35 29 38 2 4 4 2 Number _____________ _ ------- -----·· -------- -------- -------- I 3 26 82 115 92 849 o. 6 

Percent ______________ ., -·------ ------- ····--·- ····--· - -------- 0. 1 0. 4 3. 1 9. 7 13. 5 9. 9 25. 2 10. 8 4, 9 9, 0 4. 1 3. 4 4. 5 o, 2 0, 5 o. 5 o. 2 

TOTAL: 103 103 97 41 21 9 56 } 136, 95; Number .. .. . . --- -- 49,279 26,846 12,767 6,637 5,456 4, ,560 4,236 6,855 4,431 5,761 3,000 4,732 1, 153 294 .'i20 100. 0 
Percent_ _____ ._. .... 36. 0 19. 6 9. 3 4. 9 4. 0 3.3 3, l 5. 0 3. 2 4. 2 2. 2 3. 5 0, 8 o. 2 0. 4 0.1 0. 1 0. 1 (') (') (1) (1) 

1 Less than 0.1 percent. 



Table 12.-Table for estimating the distribution of 3-axle, single-unit trucks grouped by recorded empty weights, by groups of probable 
registered gross vehicle weights 

Recorded empty 
Registered gross vehicle weight (pounds) 

Total Percent 
weight of tr11ck 

~ 
number of total 

(pounds) Under 18,000- 20,000- 22,000- 24,000- 26,000- 28,000- 30,000- 36,000- 40,000- 45,000- 50,000 
18,000 19,999 21,999 23,999 25,9119 27,999 29,999 31,999 39,999 44,999 49,999 and oYer ,_ 999 

u~~t~~---···- 99 33 34 29 63 42 42 58 51 54 99 9 I } 614 8. 3 
Percent .... . . '"' •• - ... 16.1 5.4 5. 5 4. 7 10. 3 6. 8 6. 8 9. 5 8.3 8. 8 16.1 I. 5 0.2 

9,000-9,999: . 2 } Number_ .......... .. 21 3 11 16 52 17 32 51 93 69 42 411 5. 6 
Percent._ --- --- --- - 5. 1 0. 7 2. 7 3. 9 12. 7 4.1 7. 8 12. 4 22.6 16. 8 10.2 0.5 0.6 

10,000-10,999: 

::::::.:::: } N umber .............. _ 11 4 6 9 23 41 30 36 145 137 63 4 509 6, 9 
Percent ... ------···· 2.1 0.8 l. 2 1.8 4. 5 8.0 5, n 7. 1 28.5 26, 9 12. 4 0. 8 

11,000-11,999; 

~ Number ............. . ... 8 1 5 19 19 20 38 28 70 133 72 7 4 424 5. 7 
Percent__------ ---·· 1. 9 0. 2 1. 2 4. 5 4. 5 4. 7 9. 0 6. 6 16. 5 31. 4 17.0 1. 6 0. 9 

12,000-12,999: 
NumbE>r ................ . . . 7 1 2 4 11 12 15 18 63 134 140 101 21 529 7. 2 Percent __________ __ 1.3 0. 2 0. 4 0. 7 2.1 2. 3 2. 8 3. 4 11. 9 25. 3 26. 5 19. l 4.0 

13,000-13,999: 
Number ........... -._ 1 1 2 10 7 11 21 33 74 72 99 104 3 433 6. 0 
Percent._ --- ............ . 0.2 0. 2 0. 5 2. 3 1. 6 2. 5 4. 8 7. 5 16. 9 16. 4 22. 6 23.8 0. 7 

14~~.~:: _______ __ 2 2 0 2 5 9 7 26 40 124 119 153 13 504 6. 9 
Percent__---···---- 0. 4 0. 4 0. 4 0. 4 1. 0 1. 8 1. 4 5.1 7. 9 24. 6 23. 6 30. 4 2. 6 

15,000-15,999: 
Number ............... I I 3 I 11 7 23 27 50 212 470 12 818 11. l 
Percent ......... ----- 0.1 0.1 0. 4 0. I I. 3 0. 9 2. S 3.3 6.1 25. 9 57. 5 l. 5 

16~~~:: ___ _____ _ I -·- .. _____ ... ------·--· 9 6 9 10 15 29 32 144 204 27 } 486 6.6 
Percent __ ---···-··· 0.2 ---------- -------· ! . 8 1.2 1. 8 2.1 3.1 6. 0 6. 6 29.6 42. 0 .s. 6 

17~~.~~:: ________ 1 --------- -- ------ --· 1 3 2 7 5 42 99 173 15 18 } 366 5. 0 Percent_ ________ ___ 0. 3 --·---· .... ··-------· 0, 3 0. 8 0. 6 I. 9 1.4 11. 5 27. 0 47. 3 4.1 4. 9 

18,000-18,999; Number ___________ _ ·------ 2 2 I 1 12 3 5 14 Ill 118 156 14 439 6.0 Percent ____________ ------ --- -- o. 5 0. 5 0. 2 0. 2 2. 7 0. 7 l. l 3.2 25. 3 26.9 35. 5 3. 2 

19~~~~:: ____ __ ___ ·------- -- ----····- ···-····- I 3 I 3 50 47 212 108 43 468 6. 4 
Percent..------- · ·· ----·--· ····-····· - ---····- 0. 2 0.6 0. 2 0. 6 10. 7 ID. I 45. 3 23.1 9. 2 

20,000 and OYer: 
} I, 343 

Number ___________ _ -------··· ------ --- ------- -- - 2 2 16 l 21 10 112 164 940 7il 18. 3 
Percent..----··· · ... ---------···-- -···· ~----·-- 0.1 0.1 1.2 0.1 1.6 0. 8 8. 3 12. 2 70.0 6.6 

TOTAL: 
Number ...•..•.•• 152 47 65 106 193 205 214 322 708 1,174 l, 657 2, 273 233 } 7,349 100. 0 
Percent.---·-·-· 2.1 0.6 0. 9 l. 5 2.6 2.8 2.9 4. 4 9.6 16. 0 22. 5 30. 9 32 

..... 
-;i 
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Table 13.-TabJe for e s tirna ting tl,e distribution of 3-axle , tractor-sen,itrailer con1hinations (2-Sl) grouped by recorde d e mpty we igl 
by gro ups of pro bable registe re d gross vehicle weights 

Registered gross comblno.tlon weight (pounds) 

Recorded empty weight 
ol tractor (pounds) 

'T'olnl rrrca 
uutuber t>f tot 

1---------1---,----1---+---l---l·--
Under 5,000: 

Number ________________ •• , ... .. 30 
Percent. ______ ______ ____ · ·-·-·.. 13. 7 

5,000-5,099: 
Number .. ____________ __ •••• •••• 25 
Percent •• _______________ ·-··· ·• 4.9 

6,000-6,900: 
Number. ___________ ____ ~~ ---·· 24 
Percent _____________ ____ ~- ••••• 1. g 

7,000-7,999: 
N umber •••••••• •• . - .• •• · - - - ~-- 17 
Percent:. ___________ ____ ·-····· L 2 

8,000-8,999: 

~;~:~~:::::::::::::::: o. 2 8 
o. 7 

9,000-9,WQ:" 
Number __ ___ ___________ •••• 2 
Percent •.•.. - ----------- ••• • . . •• O. 2 

10,000-10,999: 

5 
2. 3 

15 
2. 9 

14 
11 

28 
2. 0 

9 
0 7 

6 
0 6 

Nnmh(lr ... . ...................... - •• -···· ·-····· 
Percent _________________ ••. • .•.. •••. •••• ··· --·· 

11,000-11:.m, 
Number .•...........••. ·-- ........ .. . ....... . 
Percent ........................... ....... ·--···· 

12,000 o.nd over: 

0 
2. 7 

39 
7 6 

14 
11 

19 
I 3 

0 
0 7 

0 4 

I 
o. 2 

I 
0. 3 

18 12 10 
S.2 5. 5 4. 6 

IS IG 33 ~-· 3 I G. 4 

fJIJ 34 55 
IH 2. 7 4. 4 

37 21 31 
~d 1.5 2. 2 

<O 29 36 
8.3 2. 4 3. 0 

ll IO 11 
I. 2 LI 1.2 

4 3 G 
0.0 0. 7 1.4 

a 2 4 
I . I 0. 8 1. 6 

Number. _______________ ............... . ....... ..... _ • •• ._ ........ - ... ·-~···· 1 
Percont ••..•.....•.•.••..••••• •• ~-····. ~-·····~ ••••• ••••.•••••• ··· · ·-.. 1 4 

TOTAL: 
Number______________ 2 
Per<..-ent_______________ (') 

1 Less than 0.1 percent. 

100 
IG 

77 
l. 2 

93 
1.5 

241 
3. 8 

127 
2 0 

187 
3 0 

- ---
17 20 

7. 8 0.1 

" 96 
,.o 18.i 

83 361 
6. 7 28. 9 

151 329 
IO. 7 23. 3 

54 107 
4. 5 8. 9 

31 77 
3. 3 8 2 

8 31 
1. 0 7 3 

8 IQ 
3, 1 i , 4 

l 
1. 4 

394 1,0(0 
6. 3 lfi 5 

over 
------------------ -----

3G 60 3 1 1 ........ } 219 3.1 10. 4 27. 4 I. 3 0. 5 o. 5 

GO 104 13 11 I 2 

········ } 
513 8: 13.5 20. 3 2 5 2. 1 0. 2 o. 4 

229 314 25 17 
_ _.. __ __ 

·-·-··· .. ....... }1. 250 IQ.I 18. 3 25. 1 2 0 1. 4 

310 404 27 31 s 2 }1.412 22. 1 22.0 28. 6 1, 9 2 2 0 4 0. 1 

183 572 77 G8 IO 6 1 }1, 211 IQ,! 1.5 , 1 47. 2 G. 4 5. G 0 8 0 , 5 (') 

92 437 88 134 19 15 037 14. ! 9 8 4G 7 9. 4 14. 3 2 0 1, 6 

40 173 41 66 14 35 2 424 6.' u., 4U. 8 v. 7 15. ti 3 3 8, 3 0. 5 

22 108 13 40 11 24 2 257 t. 8. 6 42.0 5. J 15. 6 1.3 9. 3 0,8 

G 16 14 8 ~ 19 1 } 72 I. 8. 3 22. 2 IQ, 5 111 8 3 26. 4 1, 4 

987 2,188 301 376 66 104 6 
~ , 295 100.• 15. 7 34 8 4, 8 GO 1, 0 1, 7 0 l 

Table 14.-Tab]e for esti,nating the distributio n of 4-axle , tractor-se mitrailer combinations (2 .. S2) groupe d by recorde d e rnpty weigl 
by g ro ups of probable regis t e r e d gross vehicle weights 

Rcglsterc>d gross combination weight (pounds) 

Reco~1~~i:nc~~~;J~fht of 1---~- -,---.,----,----.,---.,..----,-----,-----,----,----,-------,----I n~~~1r ~ft~ 
Under 
24,000 

24,000- 26.000- 28.000- 30.000- 32.000- 36,000- 40.000- 45,000- 50.000- S5.000- 60.000- 65,000- 70.000 
25,999 27,999 29.999 31,999 35,999 39.990 4.4 ,999 49,909 54.999 59.~99 Gt,999 G0,999 andove, 

1---------~---~~-----------~----- -------1----1---~---~~-f---~-
Un<l.er 5,000; 

Number- --- ----------- .. Percent.. ___________ , ___ _ 

5,000-5.999: 

2 
15, 4 

Number •• _________ ______ J 

Percent .•••• ------------· 5, 3 

G.ClOC>-(;.OOII: 
Nu111hor'" --·-··-.. ... s Percent____ ______________ 2. 6 

7 ,000-7.999: 
Number___________ ______ 1 
r cret'nt -------------- --- 0, 3 

8,000-8 .999: 
Xuca\Jer ....... ...... -·- 3 
Percent._________________ 0 4 

9 ,000-0 ,099. __ -- ______ -- - _ •• 
Number·-- ---------- -- -· 4 
PerctnL •••• -----------· - 0. 2 

IO ,000-10.QQ9: 
Number___________ ______ 5 
Percent.____________ ___ __ 0 2 

11.000-11.909: 

I 
7. 7 

' 7. I 

17 
5. 5 

3 
0, 8 

I 
0. 1 

3 
0. 2 

2 
0 l 

7 
12.5 

a 
I. 0 

2 
o.s 

4 
0. 5 

2 
0. 1 

I 
(') 

Number. __ __________ ___ _ ·· -····· •••• ,........ 1 
P('rcent.. ______________ __ --·-· . ...... ..... 0. 1 

12.000-12,990: Number ____ _______ ___ __ _ 
Percent.. ---------- ------

13,000-13.0QQ; 

3 
0 3 

l 
0. 1 

Number. _______________ _ ··~ ··-- 3 
Percent •• -- ---------- ---- -·- ·-- --- o. 7 

2 
0. 2 

2 2 I 
3 6 3 G I S 

2 
2. 3 0. G 2, 3 

3 IO 8 
0 8 2. 7 2, I 

I I 9 
0. I 0.1 1. 1 

1 11 14 
0 I 0. 5 0. 7 

2 3 G 
0.1 0. 1 0 3 

4 2 
0. 3 0 2 

l4/J901\110 l)\' t•r: 
N,nobcr .••. ·····-···· · .... ....... -·· · -··• •• , ...... · · ·- -- --·-----· 
J'r,rtont ...... -----·--- - •••••••• 

TOTAi.: 
Number________ ____ ___ 29 35 
Percent.______________ _ 0. 3 o. 4 

• Less thon 0.1 percent. 

22 
0, 2 

II 
0 l 

38 
0' 

47 
0. 5 

I 
1, 8 

23 
7. 4 

15 
3. 9 

22 
2.6 

30 
1. 5 

s 
0 2 

3 
0, 2 

l 
0, 1 

I 
0 2 

101 
1, 1 

3 
23. 1 

2 
3. 6 

32 
IO. 4 

43 
11.4 

GI 
7.3 

60 
3, 0 

34 
1, 5 

19 
15 

12 
1. 0 

13 
3, I 

I 
0. 5 

280 
3. 2 

3 
23 I 

s 
U!! 

70 
24 0 

35 
9. 3 

58 
6 g 

87 
4 5 

47 
2.1 

JO 
0, 8 

10 
I, 6 

10 
2, 4 

8 
4.0 

301 
4.1 

2 I 
15.3 7. 7 

I 
7. 7 13 o. 

17 7 2 
30 4 12 5 3 6 '==:= :=:::: f 56 

o. 

64 60 10 
20 7 10 4 3 2 ::::::::: :::::::: l 309 3. 

127 91 :Ill 
33 7 24 I IO l 

l 
0,3 377 4, 

201 269 1l7 
34, 7 32.1 13. 9 

l I 
0.1 0. I 839 9. 

573 784 361 
29. 5 40 3 l!l.G 

13 2 
0. 7 0. 1 } 1,045 22: 

439 l, 124. 515 
19.5 49.9 22.9 

6G " 2.9 0.2 } 2,254 2G. 

197 G52 274 
15. 9 52.5 22.0 

77 4 
G 2 0, 3 } 1,243 14. 

92 759 260 
7.6 63. 0 21. 0 

45 10 
3, 7 0. 8 J I, 204 13. 

20 231 01 
4. 8 54 9 21, G 

49 3 
11. 6 0. 7 421 ,. 

2l 84 68 
IO 6 42 2 31, 2 

IO 7 
5.0 3. S 199 2. 

1,843 4,0GI 1,737 
20 8 45. 9 19. 6 

2Gl 34 
3. 0 0. 4 } 8,860 IOO. 



Table 15.-Table for esthn.ating the distribution of 5-axle, tractor-semitrailer combina
tions (3-S2) grouped by recorded empty weights, by groups of probable registered gross 
vehicle weights 

Registered gross combination weight (pounds) 
Recorded empty 
weightoftr11ctor 

(pounds) Undr>r 
50,000 

M,000-
50,0QO 

60,000-
G<J,999 

65,000-
69,!)!)Q 

Tolnl Percent 
70,000- 75,000 number oftotn1 
74,999 nnd over 

1-------i·----------1----1------·>---·11---f---
Under 12,000: Number __________ _ 

Percent_ 

12
~;

1Gc~~~: ________ _ 
Percent_ __ _ 

13,000-13,000: 
Number ________ _ 
Percent._ 

14,000-14,099; 
Number __ _ 
I'11recnt 

15,000-15,999: 
Number __________ _ 
Percent_ __________ _ 

16,000-lfl,990: 
Number __________ _ 
Percent_ __________ _ 

17,000-17,999: 

136 
183 

12 
1. 6 

ll 
1, 3 

2 
0 3 

2 
04 

Numlrnr___________ 1 
P11rcent____________ 0 1 

18,000 nnd over: 

4B 
6 5 

57 ,., 
20 

3, 0 

16 
1, 0 

7 
1.0 

2 
0 4 

Number__________ ____ _____ 1 
Percent_________ 0, 2 

TOTAL; 
Number--------- 11H 
Perccr1t___ 3. 3 

151 
26 

55 l'7 
7, 4 265 

42 215 
4. 8 24. 7 

42 164 
64 24 8 

36 199 
42 232 

8 107 
11 22 9 

2 03 
0 4 169 

3 17 
0. 4 21 

4 18 
o. 7 3 0 

192 1,070 
3. 3 183 

129 172 5 742 12.7 17. 4 23.2 0. 7 

316 207 6 872 15 0 362 23.7 0. 9 

183 23' 5 600 ua 27 7 35.5 0 8 

145 '" 13 858 14. 7 169 51.0 15 

15' 345 " 728 125 211 47.4 62 

211 205 34 549 94 37, 3 38.4 62 

37 712 10 819 141 45 86. 9 GO 

11 282 207 003 10.3 6, 8 46.7 42. 6 

1,216 2,595 416 5,831 JOO 0 20 9 44 . 5 71 

Table 16.-Table for esthnating the distribution of 5-axle truck, full-trailer combinations 
(3-2) grouped by recorded empty weights, by groups of probable registered gross vehicle 
weights 

Under I~,000: 
Number______________________ 10 
PPrr;'l;>nl...-- ,-~·---· 27. 8 

2 
56 

14~~~9: ------------------- --··-·· -··-· · · - -
PNC('llL •• ----- -------- - - - •- -- ·-· ••.• •••• ~-

Ui,000-15,999: Numbcr _____________________ _ 
Percent_ _____________________ _ 

16,000-10,900: 

I 
21 

I 
2. 1 

Nu1nbcr ______________________ ._ . ....... ...... ... . 
Prrcent_ ______________________ --··-··· ·--· 

17,000-17,099: 
Number______________________ 1 
Percent_______________________ 0. 8 

18,000-18,909: 
Number ______________________ ·~•••·~ 
Percent_ ______________________ .... . . .... .. 

10~1~\;(.~99: ------------------- ··--· ·· Percent_ ______________________ _ ~---.. 

20~~~1~C~~~: ___________________ _ 
Percent_ _____________________ _ 

21,(XH)-21,909: 

5 
85 

I 
0. 6 

1 
0. 7 

3 

" 
2 

G. 5 

5 
10. 7 

5 
5. 1 

11 
9, 3 

11 
7. 0 

5 a., 

14 
38.9 

21 
67. 7 

11 
234 

31 
31. (i 

52 
HI 

87 
550 

75 
53. 6 

IO 
169 

Number ______________________ •••H•••• • ··-···-• -··· · 2 
Percent_ ____ ----------------- •• u ....... · · ····- · ··--·· ··· 10 0 

22 000 and o,er: 

7 ______ } 
19. 4 

7 l 
22. 6 a2 

28 I 
59. 6 21 

57 5 
58 2 5. 1 

" 2 
441 17 

54 6 
a~.2 32 

50 3 
40. 0 2. 1 

40 4 } 67. 8 6 8 

18 ::::::::: } 90 0 

3G 

31 

47 

98 

118 

158 

140 

59 

20 

Percent 
of tot.al 

50 

6, 6 

13'! 

165 

221 

I9G 

8. 3 

2, 8 

~~~:~i~~===== =:..===:::::: ::::=: ::::.:::::~ ::.:.:::::: 100 g :::::::~: ::::·::: } I . I 

TOTAL: 

N1111~bcr •• ------· 17 
Pn'"'1nL--- · -··---·· · 2 4 

5 
0- 7 

42 
5, 9 

3H 

'" 
319 

44 6 
21 

29 716 100. 0 

Table 17.-Table for estimating the distribution of 5-axle, tractor-semitrailer full trailer 
combinations (2-Sl-2) grouped by recorded empty weights, by groups of probable regis
tered gross vehicle weights 

Registered gross combination weight (pounds) 
Recordod cm pty 
weight or trocLor 

(pounds) 

Under 10,000: 

60,000-
64,999 

Number___________ 1 
Percent____________ 50 O 

60,000--
64,009 

10~i~~~9
= _________ ,u . . ........ -·-- · ·-·--· 

Percent_ ___________ -----------.. ---· ·· 

n~£e~9o: _________ __ _________ _____ _ 
Percent_ ___________ --· ........ ,-~ ......... u 

12,000--12,999: 

I 
7, 1 

Number ___________ ---- .. _ _ ......... 1 
Percent_ ___________ ............. • ••••••••• 3. 7 

13,000-13,998: 

65,000--
69,009 

I 
11 . 1 

2 
14. 3 

I 
3, 7 

70,000--
74,1109 

G 
6~7 

6 
42. 9 

14 
51. 9 

Number ___________ ---· M•• • • •••- -~--·-··~ ....... - ...... . ... ..... 
Percent_ ___________ • •••••. ••• ··--·-··· ~~-·-·~- ···-· - ····~··· 

14~;b~r over: ______ ·---~·-· ·~--- ···~--~· -···~-
Percont.----------- • ••••••••• - ·- · · · ···· ·-·-· ·· -~··· - ••r 
TOTAL: 

Numbr.r_________ l 
Percent__________ 1. 6 

2 2., 4 
5. 0 

2 
22,2 

28 
41. 2 

76,000- 80,000 
79,999 and over 

l 
50 0 

, 
222 

4 
28.6 

:-·---::: f 
_____ } 

I 
7. I 

Total Percent 
number of total 

3, 0 

13 2 

14 206 

' 33. 3 7. i f 27 39.7 

7 
100, 0 

7 
77, 8 

30 
« .I 

·-- } 

,--·-- } 

a 
44 

IO a 

13 2 

68 100 0 
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those having light empty weights and heavy gross weights constituted only a small pro
portion of all vehicles in that class. A large proportion of some vehicles of a given 
empty weight were concentrated in two or three gross-weight intervals. 

Conversion Tables 

Tables 11 through 17 give the comparisons of empty weights to gross weights of the 
combined 1957 and 1961 loadometer data for seven of the most commonly used types of 
vehicles. Information on all the vehicles for which the weight data collected was usable 
for this article has been included. The numbers and percentages (horizontally) of the 
gross weight distribution of these vehicles are given. The numbers of vehicles that 
had unusual empty to gross weight relationships have been included even though they 
represent a very small percentage. The 166, 000 vehicles that are classified by weights 
are representative of the national distribution of vehicles and their classification pro
vides a tool for the solution of problems of weight conversions. These data will be use
ful for making revenue estimates, as well as being a working tool in many areas of mar
ket research. 

The process of conversion is illustrated as follows. Assume that Table 13 was con
sidered appropriate, in a given situation, for converting 3-axle, tractor-semitrailer 
(2-Sl) combinations registered by empty tractor weights into an array representing their 
probable distribution by registered gross weight of combination in a State requiring that 
method of registration. The number of vehicles in each class interval of empty weight 
should be multiplied by the corresponding horizontal percentages in Table 13, and the 
numbers so obtained should be added vertically to obtain the distribution by registered 
gross weights. Conversely, a conversion from registered gross weight of combination 
to empty weight of tractor can be performed by distributing the number of vehicles in 
each gross weight class interval proportionate to the corresponding vertical distribution 
of vehicles by empty weights in Table 13 and then adding the numbers so obtained hori
zontally. 
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Ratio or gross vehicle 
urt>in'ht tn--

Vehicle type w~~E~~r w~~E!~1 
power unit entire 

only vehicle 

Single-unit trucks: 
2-axle 

4,000 pounds GVW ______ 1.2 --------32,000 pounds ovw ______ 2. 7 ----------· 
3-axlo 

22,000 pounds GVW _____ _ 2. 2 ----------· li0,000 pounds ovw _____ _ 2.8 ----------
Vehicle combinations: 

3-,IXl~.-8 1) 20, pounds GVW _____ _ 3. 2 1.3 
00,000 pow.ids GVW _____ _ 5. 5 2. 5 

4-axle (2-82) 
30,000 pounds GVW •••••• 3. 9 1. 7 
05,000 pounds G VW __ . _ • _ 5. 8 2. 8 

6-axle (3-82) li0,000 pounds GVW ____ __ 4. 0 2. 1 
;5,000 pounds ovw ____ __ 4. 8 2. 7 
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fit reflects the approximate empty to gross weight relationship of tractors and semi
trailers shown in the California data. Straight lines were computed for 1- and 2-axle, 
semitrailers and for the 2- and 3-axle tractor trucks used with them. The scattergram 
shows a wide range of empty weights of semitrailers in each type of tractor-semitrailer 
combination and at all gross weight levels. However, regardless of the type of com
bination, whether 2-Sl, 2-S2, or 3-S2, even with substantial increases in gross com
bination weights, only moderate increases were noted in the semitrailer average empty 
weight. But for the tractor truck power units a much steeper gradation in empty weight 
in relation to gross weight is shown. 

Empty Weight to Gross Weight Ratios 

Employing the power unit relationship used in Figure 10 and the data from the semi
trailer line in Figure 11, empty weight to gross weight ratios given in Table 18 indicate 

<f) 

~2.q 
:::, 

ii' 
0 

~~20 

" L) 
:::, 

g: I& 
"-
0 
>
I 
~ 12 
w 
3: 

>-
:;: e 
:;; 
w 
0 

~ . 
<>: 
0 
[.l 
<>: 

00 

/90 PERCENT RANGE 

II 
i.,.-MEOlANS 

J 
" 

o m m ~ ~ w ro oo 
REGISTERED GROSS VEHICLE WEIGHT-1,000 POUNDS 

Figure 12. 
of 2-axle 
weights, 

Range of recorded empty weights 
trucks registered by gross vehicle 

based on the combined 1957 and 1961 
loadometer data. 

24 

I 
~ 
z 
:::, 20 
<>: 
UJ 
3: 
0 
a. 16 

~~ 
f-:::, 

G~12 
iii 0 
3:o 
~ g. 
a. e 
:;; 
UJ 

§ 
<>: 
8 
UJ 
<>: 

90 PERCENT RANGE 

\ 
t 

I ... ... 
... ---{~ ---MEDIANS_.. 

I 

o m m ~ w w ro 80 
REGISTERED GROSS VEHICLE WEIGHT-1,000 POUNDS 

Figure 14. Range of recorded tractor empty 
weights of 3-axle, tractor-semitrailer com
binations (2-Sl) registered by gross vehicle 
weights, based on the combined 1957 and 1961 

lo adometer data. 

<f) 

~24 
:::, 
0 
a_ 
0 

~~20 

"' L) 
:::, 

g: 16 

"-
0 

>
I 
~ 12 
UJ 
3: 
>
>-
n_ 8 
:;; 
w 
0 
w 
~ 4 
0 
L) 
UJ 
<>: 

I I 
90 PERCENT RANGE' 

I 
ii 

/ 

I/ 
MEDIANS_... 1--r,.~ 

o m ~ ~ ~ w ro ~ 
REGISTERED GROSS VEHICLE WEIGHT-1,000 POUNDS 

Figure 13. Range of recorded empty weights 
of 3-ax:le trucks registered by gross vehicle 
weights, based on the combined 1957 and 1961 

, 24 
f-
z 
:::, 

~ 20 
3: 
0 
a. 

U. 16 
o"' 
f- 0 
IZ 
'-'::, w~ 12 

3: 0 

>-8 
~ -· B 
;i; 
UJ 

0 
w 
0 
<>: 
0 
L) 
UJ 
<>: 

4 

0 
0 

loadometer data. 

90 PERCENT RANGE~ 

.............. 
,.......... 

MED1ANS' 
~ 

o m m ~ ~ w ro 80 
REGISTERED GROSS VEHICLE WEIGHT-1,000 POUNDS 

Figure 15. Range of recorded tractor empty 
weights of 4-axle, tractor-semitrailer com
binations (2-S2) registered by gross vehicle 
weights, based on the combined 1957 and 1961 

loadometer data. 



22 

24 

' '= z 
::, 20 
a: 
w 
31: 
0 
Q. 16 

~~ 
._ ::, 

B~12 
i.io 
3: 0 
,-o_ 
t - e 
::!; 
w 
0 

~ 
8 
w 
a: 

90 PrCENT RANGE~ 

I ...-" MEDIANS' --~-

· E 20 ~ W ~ W W 80 
REGISTERED GROSS VEHICLE WEIGHT-1,0< 0 POUNDS 

Figure 16 . Range of recorded tractor empty 
weights of 5 - axle, tr actor - semi trailer com
binations ( 3- S2) registered by gross vehi cle 
weights , based on the combined 1957 and 1961 

' 1-

z 

24 

:::, 20 

a: 
w 
3 
0 
Q. 16 

~~ 
,_::, 

~ :r,2 
wo 
:<o ,..o_ 
t- a 
::, 
w 
0 
w 
0 
er 

§ 
a: 

loadometcr data . 

-- -- -- ,._ --

90 PERCENT RANGE~ 

Li -- j 1 

MEDIANS / 
1 l I 

~ 20 ~ w ~ w m oo 
REGISTERED GROSS VEHICLE WEIGHT- 1,000 POUNDS 

Figure 18 . Range of r ecorded tractor empty 
weights of 5 -axle, tractor - s emitrailer _full 
trailer combinations (2- Sl- 2 ) r egistered by 
gross vehicle weights, b ased on the combined 

1 95 7 and 1961 loadome t er data. 

relationships that would permit a point, or 
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that vehicle gross weights ranged from 1. 2 
times the empty weight at the low-weight 
interval of the smallest vehicle to a high 
of 2. 8 at the high-weight interval for the 
larger vehicles. It may be of significance 
that a vehicle type selected and registered 
at near the maximum weight of its class is 
capable of operating with the most favorable 
empty weight to gross weight ratio. The 
results for the upper gross weight limit of 
each vehicle type are similar for all five 
vehicle types. 

Range of Conversion 

Figures 12 through 18 show both the wide 
range of empty weights for each gross 
weight, and the range that contained approxi
mately 90 percent of the vehicles. Although 
the 90 percent range ei1mmates the extremes, 
the band of weight comparison is still too 
wide to allow the use of a point of conver
sion. It would be very difficult, if not 
impossible, to develop a usable set of weight 

even a narrow band, of weight conversion to 

CONCLUSIONS 

In general, data from the vehicle weight comparison series included in "Classifica
tion of Motor Vehicles, 1956-57," the information from the 1957 and 1961 loadometer 
data, and the California data tend to give strong mutual support. Therefore, the re
sults of the 1957 loadometer study remain generally applicable, and this study is a 
further refinement of the data. In applying weight comparison factors from any of the 
data, however, some caution should be exercised to allow for the increasing trend to
ward use of diesel-powered vehicles and for the anticipated effects of any changes in 
vehicle size and weight laws. 
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The 1961 loadometer data and the California data have provided information that per
mits the addition of another large vehicle combination to the vehicle weight comparison 
series-the 2-Sl-2. This combination was not covered in earlier studies. Additional 
investigation in this area is warranted, not only to obtain more data on the vehicle 
weight relationships, but also to keep the findings from these investigations up-to-date. 
Comprehensive studies of vehicles on a carefully tailored regional basis would provide 
information even more usable. In the selection of regions for these studies, the State 
size and weight restrictions, the geographic features, and the predominance of certain 
types of vehicles favored for their adaptability to commerce or terrain of the region 
should be considered. 

Tables 11 through 17 give a reasonable nationwide picture of the relationship be
tween recorded empty and declared gross weights of different vehicle types. These 
comparisons demonstrate clearly that it would not be practicable to try to develop a 
set of weight relationships that would permit a point, or even a narrow band, of weight 
conversion to be used for any purpose. Conditions in individual States may be such that 
modifications or adaptations of the data may be required before they can be applied. 
However, the data provide a useful tool that can serve as a guide, or reference point, 
for local conversion problems. The local situation would have to dictate any adjustment 
factors necessary to make the data in these tables applicable to the problems being con
sidered. 
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Dimensions and Weights of Highway Trailer 
Combinations and Trucks-1959 
MALCOLM F. KENT and HOY STEVENS, respectively, Transportation Economist and 

Highway Transport Research Engineer, Traffic Operations Research Division, 
U.S. Bureau of Public Roads 

•A SAMPLING of the weights of highway freight trailer combinations and single-unit 
trucks is obtained by the highway departments in most of the States each year. In 1959, 
data regarding the dimensions of weighed vehicles were also obtained. Some 90, 200 
trailer combinations and 65, 100 single-unit trucks were weighed and measured. Both 
empty and loaded categories were included in these 155,300 vehicles. 

The sample is believed to give a cross-section of the automotive freight vehicles in 
use in the continental United States. Insofar as trailer combinations are concerned, 
the data portray the trucking industry's use of sizes and weights under the legal limit
ations that had prevailed for several years before 1959. 

A 1958 study was concerned with the demand for highway transportation (1) in terms 
of shipping densities of commodities and tons involved in the five principal media of 
transportation. A 1961 study contains estimates of the number of cargo vehicles in 
the United States by type (2). The present study shows a distribution of highway freight 
vehicles in terms of weights and dimensions. 

DIMENSIONS AND WEIGHTS 

Loaded and empty weights plus the dimensions of highway cargo vehicles were ob
tained at truck weighing stations in 46 States during 1959. From the information 
collected, the vehicles were classified as to axle arrangement and type of cargo body. 
The lengths of cargo bodies were arrayed in 2-ft intervals, which provided a means of 
investigating the cubic capacities of cargo bodies in use. The greatest number of 
cargo bodies was in the length range of 32 to 36 ft. Because new cargo bodies of 40 ft 
and over are entering the traffic stream, there is a need for repeating the size and 
dimensions study periodically so that data on cargo-carrying capabilities of highway 
vehicles can be kept current. 

Loaded and empty weights were averaged and the results were used to compute 
riua-....<:Jn'CI n'Slnlrv:J.ilc hn tuna ,:inrl lonn+h Af f"'':ll'"Cl'n hrvln frvr O'lf'lh ,rohl,.-.lo ,....l'lcc:dflro":ltlnn .6.uc:n"'-....._ ............ ....... b ...... t"-J .&.\,,J_...,....., "'J .. J t""-' ............... ............... b._ ..... ..., ... .._.._ ... b\J f>J\J .... J .... ..., ..................................................................................................................... \J ................... ..... 

age empty weights of five different classes having van bodies increased in step inter
vals of approximately 5, 000 lb. The five average empty weights were 2-axle, dual 
rear tire truck, 9,300 lb; 3-axle truck, 15, 200 lb; 2-Sl trailer combination, 20, 100 
lb; 2-S2 trailer combination, 24, 800 lb; and 3-S2 trailer combination, 30, 700 lb. The 
4-axle, (2-S2) tractor van semitrailer combination carried on the average about 6 tons 
more payload than the 3-axle (2-Sl) tractor van semitrailer combination, and 2 tons 
less than the 5-axle (3-S2) tractor van semitrailer combination. 

In the States limiting gross weights of motor vehicles to 56, 000 to 60, 000 lb, the 
greatest percentage of loaded gross weights occurred in the 50, 000 to 60, 000-lb weight 
bracket. But weights recorded in three other groups for States having higher gross 
weight limits had the greatest percentage in the 60, 000 to 70, 000-lb weight bracket. 

About 1 percent of all trailer combinations and 1 percent of all 2- and 3-axle dual 
tire trucks exceeded 8. 3 ft in width across the wheels and approximately 0. 3 percent 
of the vehicles exceeded 13. 5 ft in height. 

Paper sponsored by Committee on Intercity Highway Freight Transportation. 
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Because of several factors, including multiple registration of trailers in more than 
one State, short trailers used principally in city service, and trailers dedicated to 
utility and construction purposes, no precise census of the number and type of trailers 
in highway freight service is available in the United States. It has been estimated (2) 
that in 1957 there were 712, 129 semitrailers apd full trailers in highway freight serv
ice in the United States used by 602,475 trailer combinations of all classes that were 
engaged in rural intercity highway freight transportation. 

During the weight studies made in the summer of 1959, 90, 200 trailer combinations 
and 65, 100 single-unit trucks were weighed and measured. Of course, it is possible 
that some vehicles and combinations may have been weighed and measured more than 
once because of the location of the weight stations, the period of time for which the 
stations were used at a specific location, and the random selection of vehicles and 
combinations in transit. In spite of these factors, the sample is believed to give a 
cross-section of the dimensions and weights of highway freight vehicles on rural roads, 
and insofar as trailer combinations are concerned, the data portray the trucking 
industry's selection and use of sizes and weights under the legal limitations that had 
prevailed for several years before the 1959 weight studies. 

Vehicle sizes and cubic capacities are not immediately changed to take advantage of 
permitted increases in sizes, although any additional weight allowances are used to 
advantage in hauling heavier commodities in the currently owned vehicles. Older and 
smaller vehicles usually are run until no longer serviceable, although a pressure 
develops for their earlier retirement and replacement when legal limitations are 
raised. Changes in legal limitations have waited for technological developments of 
vehicles, for changes in the characteristics and amount of highway freight transport, 
and for improvement in the design and construction of a State's highway system. The 
amount of highway freight has been increasing during the past several years, and this 
increase has caused the motor carriers to press for larger, more efficient vehicles. 

During recent years, legal limitations have been raised to afford additional trans
port efficiency to motor carriers. The extent of these changes over the 5-yr period, 
May 1957 to July 1962, can be seen from the data in the Appendix showing the increases 
in lengths allowed for semitrailers. It is likely that the length limitations of 1957 and 
previous years had a controlling influence on the lengths of semitrailers recorded in 
the 1959 weight studies. 

In 1957, 31 States permitted semitrailers 40 ft or more in length, although 18 States 
prevented the use of 40-ft semitrailers in long-haul interstate service. By 1962, this 
prohibition had been eased and only West Virginia (35 ft) and Georgia (39. 5 ft) re
stricted trailer length to less than 40 ft. It was assumed that for States having no 
statutory limit on semitrailer length, the maximum possible semitrailer length was 
7 ft less than the permitted length of the tractor semitrailer combination. This 7-ft 
dimension consists of a bumper-to-rear-of-cab dimension of 4 ft, obtainable for cab
over-engine tractors, plus 3 ft of clearance between rear of cab and nose of semi
trailer. 

DEF1NITI0NS OF TERMS 

Identification of Classes of Trailer Combinations 

Trailer combinations are classified according to the axle classification code devel
oped by the Bureau of Public Roads. In this code, each digit represents the number of 
axles of one vehicle in the combination. The symbol for a trailer combination con
sists of two or three digits separated by hyphens. The first digit represents the 
power vehcile, either a truck tractor or a tractive truck (a truck equipped to carry a 
cargo body and haul a full trailer). An "S" before the second digit indicates a semi
trailer, the power vehicle being a tractor. A digit appearing without an "8" in either 
the second or third position in a combination symbol indicates a full trailer. For 
example, 3-S2 is the code for a 3-axle tractor and a 2-axle semitrailer combination. 
Codes for double cargo body combinations include 3-2 for a 3-axle tractive truck and 
a 2-axle full trailer and 2-81-2 for a 2-axle tractor plus a 1-axle semitrailer and a 
2-axle full trailer. Such combinations are also known as double-trailer combinations. 



26 

Identification of Types of Cargo Bodies 

Some 40 types of cargo bodies are defined in the SAE Standard Commercial Motor 
Vehicle Nomenclature (3). However, this number of cargo body types does not permit 
convenient recording and analysis in this study. Therefore, the following list of de
scriptive terms was used to group those various types of cargo bodies that have con
siderable similarity in cargo containing characteristics: 

Flatbed-includes platform (flat or stake), low-bed, riggers or oil field, lumber, 
and express or pickup bodies. 

Van-includes rack, livestock rack, canopy, open-top box, van fully enclosed, in
sulated van, furniture or moving van, bottler, multi-stop or standup delivery, and 
panel truck bodies. 

Log-includes log, pulpwood, or pipe bodies. 
Dump-includes grain, dump low side open box, and hopper bodies. 
Tank-includes petroleum insulated and uninsulated, bituminous distributor, and 

other liquid product bodies (milk, acids, sugars, etc.). 
Auto-consists of bodies designed primarily for transportation of other vehicles. 
Concrete-consists of bodies designed and equipped to mix and agitate concrete. 
utility-includes wrecker, utility (transportation of tools, equipment, and supplies 

for construction, maintenance and repair purposes), garbage, refuse, lift and equip
ment (tank-mounted cranes, well drills, compressors, etc.) bodies. 

Empty Vehicle Weight 

The empty vehicle weight is the weight of a vehicle or trailer combination with fuel 
and without cargo or payload, but may include fixtures permanently carried to support 
the payload. 

Loaded Gross Weight 

The loaded gross weight is the empty weight plus the weight of the cargo or payload 
carried. 

SUMMARY OF FINDINGS 

1. Van and flatbed cargo bodies of semitrailer combinations were predominantly 
35 ft in length in 1959. Because 40-ft cargo bodies have been constructed since 1959 
in significant numbers, periodic study of cargo body lengths will be necessary to pro
vide current information on highway freight movement usage and capabilities. 

2. Van cargo bodies on 2-axle, 6-tire trucks averaged about 12 to 14 ft in length 
and van cargo bodies on 3-axle trucks averaged about 18 to 20 ft. 

3. Empty weights of 3-S2, 2-Sl-2 and 3-2 trailer combinations averaged about 
')f\ nnn 11.,,,, ......... ...1 o C'l1 .......... ...1 n c:,o ........ _,,.1,,,,.:_.. .... +..:,..,. ..... ,.. .-.- ....... - ................. ...1 ..... i... ...... 4- '"'" """ .......... ..J nc: nnn 11~ 
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respectively. Average empty vehicle weights of five different vehicle classes having 
van bodies increased in step intervals of approximately 5, 000 lb as follows: 2-axle, 
6-tire trucks, 9,300 lb; 3-axle trucks, 15,200 lb; 2-Sl combinations, 20, 100 lb; 2-S2 
combinations, 24, 800 lb; and 3-S2 combinations, 30, 700 lb. 

4. Average empty weights of van body, single-unit trucks were panels, 6, 100 lb; 
other 2-axle, 4-tire trucks, 6, 400 lb; 2-axle, 6-tire trucks, 9, 300 lb; and 3-axle 
trucks, 15, 200 lb. 

5. The 2-S2 combinations on the average had loaded gross weights of about 15, 000 
lb more than those of the 2-Sl combinations of the same body types. The loaded gross 
weightq of 3-S2 combinations having flatbed, van, and tank cargo bodies were about 
11,000 lb more on the average than those for the 2-S2 combinations having these same 
body types. The loaded gross weights of 2-Sl-2 combinations were between 28,000 
and 38, 000 lb more than those for the 2-Sl combinations in the States where the double
cargo combinations are permitted. 

6. The average payload of 10, 800 lb carried by 2-Sl van combinations was 12,000 
lb less than the payload carried by 2-S2 van combinations and 16, 000 lb less than that 
carried by 3-S2 van combinations. 
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7. The number of trailer combinations having loaded gross weights of more than 
60, 000 lb was 35 percent of the total number of the loaded combinations weighed in 
States having a maximum gross weight limit of 60, 000 lb, 41 percent in States having 
a maximum limit of 65,000 lb, 50 percent in States having a maximum of 76, 000 lb, 
and nearly 64 percent in States having gross weight limits of 78, 000 lb and over. 

8. Approximately 10 percent of the total of the 2-axle, 6-tire trucks, the 3-axle 
trucks, and the trailer combinations exceeded the 8-ft width limitation, and only about 
1 percent of the total exceeded the width of 8. 3 ft. 

9. Approximately 0. 3 percent of all vehicles were more than 13 ft 6 in. in height. 
A greater percentage of the 3-S2 combinations exceeded this height than any of the 
other classes of vehicles. 

LENGTHS OF CARGO BODIES IN THE TRAFFIC STREAM 

In 1959, the length, height, and width of 155,300 commercial cargo vehicles were 
recorded as the vehicles were weighed at truck weighing stations in 46 States (District of 
Columbia included). Although at least one estimation (4) had been made by the motor 
vehicle industry of the lengths of van trailers by year o1 construction, no industry 
tabulation had been made available that would give a cross-section of cargo motor 
vehicles operating on the highways at any given time. Dimensional information con
cerning new vehicles going into the traffic stream each year would be useful, but a 
cross-section of the vehicles, old and new, on the highways would give a better under
standing of highway freight movement capabilities. 

Trailer Combinations 

Figure 1 shows the percentage distributions of cargo body lengths and the cumu
lative percentage curves of 2-Sl trailer combinations. The 20, 544 sample of 2-Sl 
combinations included flatbed, van, auto, log, dump, tank, and utility bodies. Fifty 
percent of the flatbed bodies were more than 30 ft long and 50 percent of the van 
bodies were more than 32 ft long. The greatest number of dump bodies were 16 to 18 
ft long, and the greatest number of tanks were 24 to 26 ft long. Automobile carrier 
bodies were predominantly 34 to 36 ft long and log bodies were mostly 16 to 18 ft long. 
utility body lengths were spread rather evenly over the wide range of 14 to 42 ft. 

Figure 2 shows a rather marked difference in the distributions of cargo body lengths 
in 2-S2 combinations as compared to 2-Sl combinations. The distributions of cargo 
body lengths in 2-S2 combinations show a predominance of 32- to 34-ft lengths for all 
but vans and auto carriers, which were mostly 34 to 36 ft long. The data are for 1959, 
before 40-ft cargo bodies appeared in appreciable numbers. 

Because 40-ft trailers have been built in considerable numbers since 1959, it would 
seem advisable to repeat this vehicle dimension study every 3 to 5 yr. Periodic 
studies would also reflect what lengths of cargo bodies were being retired from serv
ice. In this connection it should be noted that of the 34, 405 van cargo bodies measured 
on 2-S2 combinations, approximately 36 percent were 34 to 36 ft long and 30 percent 
were 32 to 34 ft long, or two-thirds were 32 to 36 ft long. Forty-two and 47 percent, 
respectively, of the 2-Sl and 3-S2 van cargo bodies were 32 to 36 ft long. 

The 3-S2 tractor semitrailer combinations had a marked predominance of 35-ft 
cargo bodies except for the log and utility body types (Fig. 3). Fifty-eight percent of 
the 3-S2 tanks were at least 36 ft long but only about 14 percent of the 2-S2 tanks and 
1 percent of the 2-Sl tanks were 36 ft long. Length of cargo bodies for log trailers 
ranged evenly from 30 to 46 ft. Only thirty 5-axle tractor-utility-trailers were counted 
in this study and their cargo bodies were 28 to 42 ft long. 

Although high percentages of the total double-cargo body combinations counted were 
weighed and measured, the samples were small compared to single-cargo body com
binations. Figure 4 shows the data for the 3-2, tractive truck, full trailer combina
tions. Figure 5 shows the data for the 2-Sl-2 tractor, semitrailer, full trailer com
binations. The lengths of the semitrailers in the 2-Sl-2 combinations were the same 
as the lengths of the full trailers in such combinations. 
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c,:, 
TABLE 1 0 

NUMBER AND PERCENT DISTRIBUTION OF TRAILER CARGO BODY LENGTHS IN 
TRAILER COMBINATIONS 

Trailer Body 2-Sl 2-S2 3-S2 3-2 2-Sl-2 Length ----
(ft) No. 1 No. 

, 
No. % No. No. % 

(a) Flatbed 

10-11.9 l 0. 2 
12-13. 9 11 0. 5 - - - - - - 4 1. 5 
14-15. 9 7 0. 3 - - - - - 29 10. 9 
16-17. 9 32 1. 5 12 0. 2 3 0. 2 80 16. 7 17 6. 4 
18-19. 9 40 1. 8 4 0. 1 1 0. 1 104 21. 8 22 8. 2 

20-21. 9 105 4. 8 16 0. 2 3 0. 2 168 35. 2 130 48. 7 
22-23.9 118 5. 4 33 0. 5 9 0. 5 55 11. 5 31 11. 6 
24- 25. 9 251 11. 5 80 1. 1 10 0. 6 35 7. 3 23 9.0 
26-27. 9 269 12. 3 168 2. 3 21 1. 3 20 4.2 3 1. 1 
28- 29. 9 278 12. 7 433 5. 9 57 3. 5 7 1. 5 4 1. 5 

30-31. 9 291 13. 4 875 12. 0 113 6. 8 2 0. 4 
32-33.9 367 16. 7 2. 534 34. 5 202 12. 2 1 0. 2 
34-35.9 223 10. 2 1, 843 25. 1 578 35. 0 
36-37. 9 101 4. 6 655 8. 9 219 13. 3 
38-39.9 55 2. 5 373 5. I 205 12. 4 

40-41 .9 16 0. 7 181 2. 5 137 8. 3 
42-43. 9 9 0. 4 45 0. 6 38 2. 3 
44-45. 9 1 0. 1 34 0. 5 31 1. 9 1 0. 2 
46-47.9 - 11 0. 2 5 0. 3 -
48-49. 9 5 0. 2 10 o. 1 7 0. 4 2 0. 4 - 0.4 

50-51.9 2 0. 1 5 0. 1 4 0. 2 
52 and over 1 0. 1 9 0. 1 9 0. 5 3 0. 6 2 0. 7 

Total ""T,'Till 100. 0 7. 321 Too.il 1, 652 100. 0 478 100. 0 265 100. 0 

(b) Van 

10-11. 9 8 0. 1 
12-13 .9 9 0. 1 - - - - - - 1 0. 2 
14-15. 9 15 0. 1 - - - - - 3 o. 8 
16-17. 9 69 0. 6 21 0. 1 12 0. 1 38 19. 0 6 1. 5 
18-19. a 83 0. 7 14 0. 1 10 0. 1 9 4. 5 8 2. 0 

20-21. 9 314 2. 6 38 0. 1 12 0. 1 19 9. 5 44 11. 2 
22-23. 9 490 4.0 91 0. 3 10 0. 1 19 9. 5 100 25. 3 
24-25. 9 774 6. 4 117 o. 3 21 0. 2 29 14. 5 220 55. 8 
26-27. 9 947 7. 8 199 0. 6 13 0. 1 38 19. 0 5 1. 3 
28-29. 9 1,200 9. 9 799 2. 3 36 0.4 27 13. 5 3 o. 8 

30-31.9 2,011 16. 5 3, 212 9. 3 134 1. 4 2 1. 0 
32-33. 9 2, 561 20. 9 10,329 30. 0 744 7. 8 1 o. 5 
34-35. 9 2, 543 20. 9 12,386 35. 9 3,786 39. 5 3 1. 5 2 0. 5 
36-37.9 518 4. 3 2, 233 6. 5 793 8. 3 1 0. 5 - -
38-39.9 416 3. 4 2,941 8. 5 2, 129 22. 2 1 0. 5 1 0. 3 

40-41. 9 158 1. 3 1,648 4. 8 1, 386 14. 4 4 2. o 
42-43. 9 28 0. 2 259 0. 8 230 2. 4 



Total 12, 167 100. 0 34,405 100. 0 9, 593 Too.a 200 T5o.li 394 100. 0 

(c) Log 

10-11.9 13 2. 7 
12-13. 9 42 8. 6 
14-15. 9 84 17. 2 
16-17.9 96 19. 7 55 11. 3 2 0. 3 13 35. 2 
18-19. 9 67 13. 7 21 4. 3 1 0. 1 10 27. 0 

20-21.9 45 9. 2 19 3. 9 2 0. 3 5 13. 5 
22-23. 9 21 4. 3 27 5. 6 1 0. 1 2 5.4 
24-25.9 20 4. l 28 5. 8 - - 1 2. 7 
26-27. 9 13 2. 7 34 7. 0 13 2. 0 
28-29.9 9 1. 8 44 9. 0 32 4.8 

30-31. 9 17 3. 5 40 8. 2 128 19. 0 
32-33.9 10 2. 1 70 14. 4 59 8. 8 1 2. 7 
34-35. 9 10 2. 1 44 9. 0 80 12. 0 
36-37. 9 11 2. 3 34 7. 0 103 15. 3 
38-39. 9 9 1. 8 21 4. 3 72 10. 7 

40-41.9 6 1. 2 15 3. 1 76 11. 3 
42-43. 9 3 0. 6 8 1. 6 48 7. 1 
44-45. 9 2 0. 4 4 0. 8 30 4. 8 
46-47.9 2 0. 4 6 1. 2 9 1. 3 2 5. 4 
48-49.9 2 0. 4 4 0. 8 3 0.4 1 2. 7 

50-51.9 - 2 0. 4 9 1. 3 
52 and over 6 1. 2 11 2. 3 3 0. 4 2 5. 4 

Total ~ T5o.li ~ T5o.li ~ Too.a 37 100. 0 

(d) Dump 

10-11.9 1 0.1 
12-13. 9 8 1. 0 - - - - - - 1 0. 4 
14-15. 9 58 7. 3 - - - - 3 1. 4 
16-17.9 267 33 . 6 76 3. 2 - - 20 26. 3 57 25. 6 
18-19.9 133 16. 8 88 3. 6 8 J. 2 7 9. 2 85 38. 1 

20-21. 9 69 8. 7 141 ~. 8 20 2. 9 27 35. 6 59 26. 5 
22-23.9 39 4. 9 155 6. 4 26 3. 8 8 10. 5 17 7. 6 
24-25. 9 90 11. 3 120 5. 0 20 2. 9 12 15. 8 
26-27. 9 57 7. 2 100 4.1 14 2. 0 
28-29.9 31 3. 9 101 4. 2 19 2. 7 

30-31. 9 16 2. 0 147 6. 1 43 6. 2 
32-33.9 12 1. 5 659 27. 3 104 15. 0 
34-35.9 3 0. 4 496 20. 6 221 31. 9 
36-37. 9 7 o. 9 173 7. 2 95 13. 7 - - 1 0. 4 
38-39. 9 2 0. 3 82 3. 4 63 9.0 1 1. 3 

40-41.9 1 0. 1 40 1. 7 36 5. 2 
42-43.9 - - 2i 0. 9 13 1. 9 
44-45. 9 - - 6 0. 2 6 0. 9 1 1. 3 
46-47. 9 - - 2 0. 1 2 o. 3 
48-49. 9 - - 2 0. 1 2 0. 3 

50-51.9 
52 and over 2 0. 1 1 0. 1 

Total ~ 100. 0 2.TIT 100. 0 ~ 100. 0 76 100. 0 223 100. 0 

c., ..... 
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Percent distribution of cargo body lengths, tractor semitrailer full trailer 
c0mbinations (2-Sl-2). 

Most of the flatbed, full trailers used in the 3-2 and 2-81-2 trailer combinations 
were 20 ft long. Ninety percent of the van, full trailers in the 3-2 combinations were 
less than 30 ft long, and 97 percent of the van, full trailers used in the 2-81-2 combina
tions were less than 26 ft long. Dump, full trailers were mostly 16 to 22 ft long. 
Tank, full trailers in 3-2 combinations were mostly 22 to 24 ft long, and lengths of the 
tank trailers in the 2-8-2 combinations were rather evenly distributed from 18 to 24 ft. 

The basic data used for Figures 1 through 5 are given in Tables 1 and 2. 
Figure 6 shows trailer length distributions of five different double-cargo body trailer 

combinations for 50 to 100 observations for each combination. The 2-1 class trailer 
combination has a limited local use, usually as a seasonal, auxiliary freight vehicle in 
agricultural areas. The trailers in such combinations were flatbed, balanced full 
trailers and were from 14 to 20 ft long. In the 2-2 class, with lengths ranging predom
inately only flatbed full trailers were observed, from 14 to 26 ft. Apparently this 2-2 
class was not adequately sampled because other body types are used. 

Also shown are data collected for tractor semitrailer, and full trailer combinations 
(2-S2-2, 3-81-1, and 3-S3-2), three classes of trailer combinations less frequently 
used th~n others. All had van full trailers. The 2-S2-2 van trailers were mostly 16 
to 18 ft long. The lengths of van trailers in both 3-axle tractor combinations were 
spread over a wide range from 14 to 40 ft and most of them were from 18 to 26 ft long. 

Cumulative percentage curves for all the 2-Sl, 2-82, 3-82, 3-2 and 2-81-2 com
binations by cargo body type are shown in Figure 7 for comparison. Of course, some 
long cargo bodies reported may have been special permit vehicles. No predominant 
length of trailer for all purposes is indicated, and the predominant range of lengths 
varies from 20 to 40 ft. 



TABLE 2 

NUMBER AND PERCENT DISTRIBUTION OF TRAILER CARGO BODY LENGTHS IN 
TRAILER COMBINATIONS 

Trailer Body 2-Sl 2-S2 3-S2 3-2 2-Sl-2 
Length 

(ft) J:!o , 1 No . 1 No. 1 No. 1 No . , 
(a) Tank 

12-13.9 1 0. 1 3 2.0 
14-15.9 2 0. 2 7 4.5 
16-17.9 11 1. 2 9 0. 1 2 o. 1 14 1. 5 13 8. 5 
18-19.9 32 3. 6 3 0. 1 26 2. 7 45 29. 4 
20-21.9 54 6.1 13 0. 2 177 18. 7 52 33. 9 

22-23. 9 152 17. 0 41 0. 6 554 58. 5 28 18. 3 
24-25. 9 265 29. 7 73 1. 0 3 0. 1 146 15. 4 2 1. 3 
26-27. 9 203 22. 8 164 2. 3 6 0. 3 2 0. 2 
28-29. 9 108 12. 1 393 5. 6 22 1. 1 2 0. 2 0. 7 
30-31. 9 30 3. 4 931 13. 2 36 1. 7 5 0. 5 

32-33.9 17 2.0 2,682 38. 0 157 7. 6 8 0. 9 
34-35.9 9 1. 0 1,734 24. 5 636 30. 8 2 0. 2 
36-37. 9 4 0. 4 564 8. 0 357 17. 3 
38-39.9 4 0. 4 353 5.0 441 21. 4 
40-41. 9 60 0. 8 283 13. 7 

42-43. 9 30 0.4 74 3. 6 0. 7 
44-45. 9 17 0. 2 42 2. 0 o. 2 
46-47. 9 2 o. 0 3 o. 1 0. 1 
48-49. 9 2 o. 0 1 0. 1 
50-51.9 1 0. 0 0. 7 

52 and over 1 o. 0 2 0. 1 4 o. 9 

Total ----if92 100. 0 7,073 Too.ll 2,065 100. O 942 Too.ll 152 100. 0 

(b) Auto 

10-11.9 4 0. 1 
12-13. 9 1 o. 0 
14-15.9 2 0. 1 
16-17.9 3 0. 1 
18-19.9 2 o. 1 

20-21.9 5 0. 1 
22-23. 9 2 o. 1 
24-25.9 8 0. 2 
26-27. 9 11 0. 3 
28-29.9 19 0. 5 3 3. 8 

30-31. 9 22 0. 6 1 1. 3 
32-33.9 138 3. 5 2 2. 5 
34-35.9 2,090 52. 9 21 26. 6 
36-37.9 855 21. 6 8 10. 1 
38-39.9 282 7. 2 8 10. 1 

40-41. 9 81 2.0 22 27. 8 
42-43. 9 32 o. 8 2 2. 5 
44-45. 9 34 0. 9 3 3. 8 
46-47. 9 85 2. 2 1 1. 3 
48-49. 9 127 3. 2 1 1. 3 

50-51.9 44 1. 1 1 I. 3 
52 and over 96 2. 4 6 ?. 6 

Total 3,943 100. 0 ------r§ Too.ll 

(c) utility 

14-15. 9 1 1. 4 
16-17. 9 2 2. 8 2.0 
18-19. 9 6 8. 4 
20-21. 9 10 14. 1 
22-23.9 2 2. 8 

24-25.9 6 8. 5 2 4.1 
26-27.9 D 12. 7 4 8. 2 
28-29.9 ll 15. 5 1 2.0 2 6. 4 
30-31.9 ·5 7. 1 11 22. 5 8 25 . 7 
32-33. 9 8 11. 3 15 30. 6 3 9. 7 

34-35. 9 3 4. 2 7 14. 3 6 19. 4 
36-37. 9 2 2. 8 2 4.1 5 16. 2 
38-39. 9 3 4. 2 3 6. 1 4 16. 2 
40-41. 9 -2 2. 8 2 4.1 
42-43. 9 2 6.4 

44-45. 9 
46-47.9 1. 4 
48-49. 9 2. 0 

Total --7-1 100. 0 ~ 100. 0 ----w- 100. 0 
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Figure b. Percent distributior; of c argo body lengths, miscellane ous vehi cl e class . 

Trucks 

Of the 268 pickup trucks, 85 percent had cargo bodies 6 to 10 ft long and the 614 panel 
trucks were evenly distributed as to length over the 2-ft intervals from 6 to 18 ft. (Fig. 
8 and Table 3). Few panel and pickup trucks are found on rural roads; their primary 
use is in urban areas. 

Two-axle motor trucks with 4 tires, other than panels and pickups, had cargo body 
measurements similar to the panels and pickups, most of the flatbed bodies were 6 to 10 
ft long and the length of van bodies ranged from 6 to 20 ft (Fig. 8 and Table 3). 

Two-axle motor trucks with 6 tires had cargo body lengths mostly in the range of 12 
to 16 ft, except for dump trucks and utility vehicles. Dump bodies had average lengths 
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Figure B. Percent distribution of cargo body lengths , 2- axle - /i-tire motor trucks . 

of about 10 ft and lengths of utility bodies were rather evenly distributed over the range 
of 8 to 16 ft (Fig. 9 and Tables 3 and 4). 

Considerable differences were noted with respect to the length distributions of the 
different types of cargo bodies of 3-axle trucks (Fig. 10). Lengths of flatbed and van 
bodies were predominantly in the range of 16 to 22 ft, and log and tank bodies had 
lengths mostly in the 14- to 20-ft range. Nearly two-thirds of the dump trucks and 85 
percent of the ready-mix concrete trucks were equipped with cargo bodies 12 to 16 ft 
long. 



TABLE 3 

NUMBER AND PERCENT OF LENGTH BY 2-FT INTERVALS OF CARGO BODIES 
IN SINGLE- UNIT TRUCKS 

Cargo Body Panels, Pickups, Other 2-Axles, 2-Axles 3-Axle 
Length 4 Tires 4 Tires 6 Tires 

(ft) No, No, i No, No , 

Under 6. 0 2 1. 0 22 0. 2 
6-7 .9 87 32. 5 43 21.4 68 o. 6 
8-9.9 142 52. 9 90 44. 8 921 8. 1 1 0. 1 

10-11. 9 17 6. 3 26 12. 9 1,023 9. 0 11 0. 9 
12-13. 9 9 3. 4 24 11. 9 3,983 35.1 70 5. 8 

14-15. 9 3. 0 4 2. 0 2,714 24. 0 118 9. 7 
16-17. 9 o. 7 8 4. 0 1,511 13. 3 342 28.1 
18-19. 9 0.4 4 2. 0 589 5. 2 309 25. 4 
20-21.9 254 2. 2 233 19. 2 
22-23. 9 122 1.1 60 4. 9 

24-25. 9 62 0. 5 29 2.4 
26-27. 9 o. 4 39 o. 3 12 1. 0 
28-29. 9 15 o. 1 12 1. 0 
30-31. 9 8 o. 1 4 o. 3 
32-33. 9 6 o. 1 8 0. 7 

34-35. 9 13 o. 1 0. 3 
36-37. 9 3 0. 0 
38-39. 9 1 o. 0 0. 1 
40-41. 9 o. 4 o. 1 

Total 268 Tcio.li 201 Tcio.li 11,354 Too.ii T,fil Too.o 

(b) Van 

Under 4. 0 3 0. 5 1 o. 1 
4-5.9 1 0. 2 3 o. 2 39 0.1 
6-7.9 90 14. 7 91 5. 7 136 0.4 
8-9.9 160 26. 0 289 18. 0 11 857 6. 0 6 0.4 

10-11.9 105 17. 0 206 12. 9 2,288 7. 3 10 o. 7 

12-13. 9 77 12. 5 197 12. 3 9, 888 31. 7 43 2. 8 
14-15. 9 71 11. 6 308 19. 3 7 , 960 25. 6 103 6. 8 
16-17. 9 79 12. 9 379 23. 6 5, 251 17. 0 319 20. 8 
18-19. 9 27 4. 4 105 6. 6 1, 988 6. 4 446 29. 2 
20- 21. 9 9 0. 6 712 2. 3 345 22. 6 

22- 23. 9 0. 4 391 1. 3 130 8. 5 
24-25. 9 0. 2 o. 2 258 o. Q 74 4. 9 
26-27.9 161 0. ~ 15 1. 0 
28-29.9 86 0.3 13 o. 9 
30-31. 9 33 o. t 6 0. 4 

32-33 . 9 40 O. I 0. 3 
34-35. 9 34 0. I 0. 4 
36-37.9 0. 1 14 o. 0 0. 1 
38-39. 9 2 o. 0 0.1 
40-41. 9 3 o. 0 
42-43. 9 0. 0 
44-45. 9 0. 0 
46-47.9 
48-49. 9 
50-51.9 0. 0 0. 1 

Total m Too:o T,598 Tiio.li 31, 146 TITTf.o 1,523 100. 0 

(c) Log 

Under 6. 0 3 0. 5 
6-7.9 1 0. 2 
8-9.9 12 2. 1 2 0. 5 

10.11.9 35 6. 1 15 3. 6 
12-13. 9 276 48. 2 38 9.1 

14-15. 9 158 27. 6 76 18. 2 
16-17. 9 55 9. 6 127 30.3 
18-19. 9 15 2. 6 98 23.4 
20- 21. 9 7 1. 2 37 8. 9 
22-23.9 6 1. 0 8 1. 9 

24-25. 9 4 0. 7 9 2. 2 
26-27. 9 4 1. 0 
28-29.9 3 0. 7 
30-31. 9 
32-33. 9 

34-35. 9 o. 2 o. 2 

Total N loo.li 418 Too.ii 

(d) Dump 

Under 6, 0 20 o. 3 
6-7.9 228 3, 2 
8-9.9 2, 952 41. 7 75 2. 8 

10-11. 9 l , 587 22, 4 444 16. 5 
12-13. 9 1, 338 19. 0 1,028 38. 3 

14-15. 9 598 8. 4 642 24. 0 
16-17• 9 245 3. 5 225 8.4 
18-19. 9 76 1.1 167 6. 2 
20-21.9 16 0. 2 60 2. 2 
22-23.9 6 0.1 26 1. 0 

24-25.9 3 0. 0 0. 3 
26-27.9 3 0. 0 0. 1 
28-29.9 1 o. 0 o. 0 
30-31.9 0.1 
32-33. 9 o. 0 0.1 
34-35.9 0. 1 0. 0 
36-37. 9 0. 0 
38-39.9 o. 0 o. 0 

Total 7,081 11!o.o 2,685 100. 0 
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TABLE 4 

NUMBER AND PERCENT OF LENGTH BY 2-FT INTERVALS, OF CARGO BODIES 
OF SINGLE- UNIT TRUCKS 

Cargo Body Panels, Pickups, 2-Axles 3-Axle 
Length 4 Tires 6 Tires 

(ft) 
No. % No. 1- No. 4 

(a) Tank 

Under 6. 0 4 0. 1 
6-7. 9 3 0. 1 

, 8-9. 9 45 1. 4 
10-11.9 166 5. 3 3 1. 1 
12-13. 9 1, 115 35. 4 14 5. 4 

14-15. 9 1, 315 41. 8 66 25. 3 
16-17. 9 396 12. 6 71 27. 2 
18-19. 9 78 2. 5 63 24. 2 
20-21. 9 11 0. 3 35 13. 4 
22-23. 9 6 0. 2 4 I. 5 

24-25. 9 6 0. 2 1. 1 
26-27. 9 1 0. 0 
28-29. 9 
30-31.9 0.4 
32-33. 9 o. 0 

34-35. 9 2 o. 1 
36-37.9 1 0. 0 
38-39. 9 
40-41. 9 0. 0 
42 and over 1 0.4 

Total 3, 151 Too.a m Ioo.o 

(b) Concrete 

6-7. 9 1 1. I 
B-9. 9 6 7. 0 3 0. 3 

10-11.9 25 28. 7 54 5. 9 
12-13. 9 44 50. 6 384 41. 6 
14-15. 9 5 5. B 396 42. 9 

16-17.9 3 3. 5 63 6. 8 
18-19. 9 1 1. 1 JO 1. 1 
20-21.9 1 1. 1 3 0. 3 
22-23.9 6 0. 7 
24-25. 9 1. 1 2 0. 2 

26-27 . 9 0. 1 
28-29. 9 
30-31. 9 
32-33. 9 
34-35. 9 o. 1 

Total 87 Too.o 923 100. 0 

(c) Utility 

Under 6. 0 4 1. 6 22 1. 4 
6-7. 9 134 53. 2 56 3.7 
8-9. 9 81 32. 1 335 21. 9 13 5. 6 

10-11.9 28 11. 1 269 17. 6 23 9. 9 
12- 13. 9 4 I. 6 340 22. 2 34 14. 7 

14-15. 9 214 14. 0 28 12. I 
16-17.9 0.4 124 8. I 30 12. 9 
18-19. 9 83 5. 4 39 16. 8 
20-21. 9 24 I. 6 24 10. 3 
22-23. 9 13 0. 8 9 3. 9 

24-25. 9 18 I. 2 10 4. 3 
26-27.9 14 0. 9 5 2. 2 
28-29. 9 5 0. 3 5 2. 2 
30-31. 9 6 0.4 1 0. 4 
32-33. 9 2 0. 1 1 0. 4 

34-35. 9 3 0. 2 0.4 
36-37.9 2 o. 1 
38-39.9 1 0. 1 
40-41. 9 
42-43. 9 

44-45. 9 1 0. 4 
46-47.9 2 o. 9 
48-49. 9 1 0. 4 
50 and over 5 2. 2 

Total 252 -rnr.o 1, 531 100. 0 232 Too.a 
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EMPTY VEHICLE WEIGHTS 

Trailer Combinations 

Empty weights were obtained for 27, 144 trailer combinations for the five classifica
tions for which the greatest number of trailer combinations occurred-2-Sl, 2-S2, 3-S2, 
3-2, and 2-Sl-2 (Table 5). The weighted average empty weights by class of combina
tion and type of cargo body provide a means of computing average payload weights when 
average loaded gross weights are known. The empty 2-S2 combinations weighed on the 
average about 5,000 lb more than the 2-Sl empty van combinations and about 5,000 lb 
less than the 3-S2 empty van combinations. Other variations in empty weights between 
these three classes of combinations and the six types of cargo bodies are given in Table 
5. Sometimes the sample of weighed vehicles was small. Averages computed from 
these data are not as reliable as data might have been if a larger sample could have 
been obtained. The sizes of the samples are shown in Table 5 for use in evaluating the 
reliability of the data for average empty weights. 

In Figure 11, average empty weights of trailer combinations have been arranged by 
cargo body types to show the variations in weight of the same body type for the five 
main combination classes. Similarly, in Figure 12, average empty weights have been 
arranged by the five main combination classes to show the variations in weight for the 
different cargo body types. 

Single- Unit Trucks 

The four classes of single-unit trucks weighed and measured were panels and pickups 
having 4 tires, other 2-axle trucks having 4 tires, 2-axle trucks having 6 tires, and 
3-axle trucks (Table 6). The total number of these trucks observed was 23,844. Empty 
weights averaged 4,800 lb for pickup trucks and 6,100 lb for panel trucks. Other 2-
axle, 4-tire trucks having van cargo bodies on the average had empty weights of only 
about 300 lb more than the panel trucks. Two-axle trucks equipped with six tires had 
empty weights that were approximately 3, 000 lb heavier than trucks having four tires. 
Empty weights of 3-axle flatbed, van, and dump trucks ranged between 15,000 and 
16,000 lb and empty weights of tank trucks averaged about 19,000 lb. Ready-mixed 
concrete trucks and utility trucks weighed empty 22,500 and 25,000 lb, respectively. 
Equipment was a regular part of their empty weight. 

In Figure 13, average empty weights have been arranged by cargo body types to show 
the differences in weight of the same body type for the four different vehicle classes. 
Similarly, in Figure 14, average empty weights have been arranged by the four vehicle 
classes to show the differences in weights for the eight cargo body types. 

AVERAGE LOADED AND PAYLOAD WEIGHTS OF TRAILER COMBINATIONS 

The average empty weights in Table 5 were subtracted from average loaded gross 
weights in Tables 7 and 8 giving average payload weights in Table 9. Although there 
is little correlation between cargo body length and average payload weights, there is 
a considerable difference in average payload weights between different combination 
classes and cargo body types. For instance, the 2-Sl flatbed combinations had an 
average payload of 15,000 lb but 2-Sl van combinations carried average payloads of 
about 11,000 lb. Corresponding average payloads for the 2-S2 combinations were 
24,000 and 22,000 lb and for the 3-S2 combinations 28,000 and 26,000 lb. 

The 2-S2 combinations for all body types, except auto and utility, operated with gross 
vehicle weights, on the average, of about 15,000 lb more than 2-Sl combinations with 
the same, body types. The 3-S2 combination having flatbed, van, and tank body types 
operated with gross vehicle weights between 10, 000 and 12,000 lb more, on the average, 
than the 2-S2 combinations having these body types. The 3-S2 dump combination gross 
vehicle weights, on the average, were 14, 000 lb heavier than the 2-S2 dump combination. 

In those States where the double-cargo body combination is permitted, the addition of 
a 2-axle full trailer to the 2-Sl combination resulted in an average increase in gross 
vehicle weight of 28,000 lb for the flatbed and van combinations and gross vehicle 
weights of 36,000 to 38,000 more pounds for the dump and tank combinations. 
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TABLE 5 

AVERAGE EMPTY WEIGHTS OF TRAILER COMBINATIONS BY LENGTH AND TYPE 
OF CARGO BODY 

Trailer Body Body Type (wt. in lb) 
Length 

(ft) Flatbed Van Log Dump Tank Auto Utility 

(a) 2 -Sl 

10-11.9 23, 600 11,900 
]2-13.9 - 17,500 9,400 18,300 
14-15. 9 1'3, 000 17, 900 9, 600 15, 500 - 20,000 
16-17. 9 1-1,200 18, 000 10, 500 16,800 18, 100 12,600 21,400 
]8-]9. 9 17,300 18, 300 IO, 700 15, 700 19, 500 - 12,200 

20-21.9 1;,200 17, 800 10,800 15, 400 19, 900 - 21,200 
22-23.9 13,500 18, 600 12,300 16, 400 20, 200 - -
24-25. 9 17,000 18,900 13,400 15, 600 19,400 17,700 19,600 
26-27. 9 13,700 19 , 100 11,300 15,300 22, 100 20, 600 17,000 
28-29.9 17,500 19, 300 - 16,500 22, 200 18, 100 22, 700 

30-31. 9 13,300 20,400 12,400 16, 700 22, 700 20, 100 22, 100 
32-33.9 13,800 20,400 15, 000 20, 000 21, 100 19,900 20, 000 
34-35. 9 13,200 21, 200 11,700 - 17,000 19, 000 
36-37.9 17,300 20,900 12,300 16, 800 - 18, 600 
38-39. 9 17,300 21,300 11, 000 - 19, 800 19, 300 21, 800 

40-41.9 13,400 21, 500 13, 500 - - 20, 100 17,800 
42-43. 9 2), 400 23,400 - - - 19,300 
44-45. 9 13, 000 17, 900 - - - 19 , 000 
46-47. 9 - 22,300 10, 100 - - 20,400 
48-49. 9 - - IO, 400 - - 21, 300 

50-51. 9 - - - - - 20, 700 
52 and over - 17, 700 - - - 22, 100 

Weighted avg. 17, 500 20, 100 10,600 16,200 20,600 19, 200 19, 900 
No. weighed 866 3,447 216 337 395 1,672 16 

(b) 2-S2 

Under 16 25, 700 25, 700 - 19,900 
16-17.9 18,900 25, 100 14,600 21, 200 
18-19. 9 - 19, 000 16, 200 23,300 24, 200 
20-21.9 15,000 27, 000 13, 000 24 , 500 24,400 
22-23.9 25,400 24,300 16, 900 25 , 700 31,400 

24-25. 9 24,400 25, 500 17, 500 26, 200 25, 200 
26-27. 9 22,300 23, 100 19,700 24,800 25, 000 
28-29. 9 23,900 24,400 19,300 23,800 25, 700 
30-31.9 22, 100 24,100 20,200 24 , 000 25,400 
32-'33. 9 22,300 24, 200 18,700 24, 700 24,400 

34-35. 9 22,500 25, 100 20,400 22. 500 24, 700 21, 600 
36-37.9 22,300 25,400 20,300 23,400 25,200 20, 100 



Under 18 37,800 
18--19 . 9 32,800 17,100 - 26, 300 
20--21.9 38, 000 23,400 22, 100 28,300 
22-23. 9 28,400 27,300 - 27,900 
24- 25. 9 35,600 30, 800 - 30, 500 

26-27. 9 31,600 22, 300 24 ,. 600 29,300 32, 200 
28-29. 9 32,300 25,400 - 34,900 29,200 - 32, 900 
30-31. 9 29,100 30,000 19,800 27,300 33,000 - 25, 500 
32-33. 9 30,800 28, 000 - 27,400 30,900 - 25, 000 
34-35.9 31,000 31, 100 24, 500 29,300 27, 600 25, 800 

36-37. 9 32, 500 30, 500 22, 500 27, 500 28, 800 
38-39. 9 30,300 31,400 24, 000 28, 200 27, 700 
40--41. 9 28,500 31,500 - 27,200 25,000 
42-43 . 9 31,900 33,300 - 26, 600 26, 700 
44-45. 9 31, 100 30, 600 - 25,600 25, 800 

46-47.9 30, 500 30,600 - 31, 000 
48-49 . 9 - 34,400 - 23, 000 
50--51.9 - 39,600 - -
52 and over - 33,300 - 27 , 000 

Weighted avg. 31, 000 30,700 23, 500 28, 500 27, 800 26, 400 
No. weighed 611 1, 522 14 212 973 - 8 

(d) 3-2 

14-15. 9 28,200 24,400 - 28, 800 
16-17.9 29,600 26, 000 27, 800 28,300 30,800 
18-19. 9 27,400 24,600 27, 200 28, 500 27,400 
20-21. 9 28, 200 23, 800 24,600 32, 900 29, 600 
22-23. 9 31 , 900 25,000 - 29, 000 28,300 

24-25. 9 29, 100 31,400 - 37, 000 27, 000 
26-27. 9 28, 200 36,300 - - 24,800 
28-29. 9 35,400 34,300 - - 29,800 
30--31.9 - - - 27,000 
32-33.9 - - - - 24, 600 

34-35. 9 - - - - 29, 500 

Weighted avg. 29,400 28,600 26, 300 31, 200 28,400 
No. weighed 156 89 6 27 415 

(e) 2-Sl-2 

Under 16 25,400 - - 33, 500 31,400 
16-17.9 25,900 - - 25,300 29, 700 
18-19. 9 26,900 29, 500 - 28, 700 34,400 
20--21.9 28,300 33, 500 - 3 0, 300 31, 700 
22-23. 9 30, 600 29,800 - 33, 700 33 , 300 

24-25. 9 24, 800 34,300 - - 31, 500 
26-27. 9 - 35, 800 
28-29. 9 40, 600 

Weighted avg. 28. 000 33, 000 - 28 . 800 32, 700 
No. weighed 80 77 - 98 73 

,I>, 
a, 
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Figure 11. Average empty weights of trailer combinations by vehicle class and cargc 
body type. 
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Figure 12. Average empty weights of trailer combinations by cargo body type and vehicle 
class . 



TABLE 6 

AVERAGE EMPTY WEIGHTS OF SINGLE-UNIT TRUCKS BY LENGTH AND TYPE OF 
CARGO BODY 

Cargo Body Body Type (wt. in lb) Total 
Length Vehicles 

(ft) Flatbed Van Log Dump Tank Auto Conc rete Utility Weighed 

(a) Panels, Pickups, 4 Tires 

6. 0- 7. 9 4 , 200 4,600 4,600 4, 100 
8.0- 9.9 4,800 5,400 5,800 5, 100 

10. 0-11. 9 5,400 5, 700 5,600 5, 100 
12. 0-13. 9 7,000 6,600 8,400 
14. 0-15. 9 7, 200 7,900 

16. 0-17. 9 10, 000 10,400 
18. 0-19. 9 6,400 

Weighted avg. 4,800 6, 100 5,700 4,900 
No. weighed 144 218 20 26 408 

(b) Other 2-Axles , 4 Tires 

Under 6. 0 6, 500 
6. 0- 7. 9 4,500 4,600 4,600 
8.0- 9.9 5,000 5, 000 6, 500 

10. 0-11. 9 5,500 5,800 10,000 
12. 0-13. 9 8,400 7, 300 5,200 

14.0-15.9 6, 200 6, 300 
16. 0-17. 9 7,700 6,600 
18. 0-19. 9 7,200 6,800 
20. 0-21. 9 7,600 
22 . 0-23. 9 8,600 

Weighted a vg. 5, 400 6 , 400 7 , 500 
Veh, weighed llO 423 11 544 

(c) 2-Axles, 6 Tires 

Under 6. 0 7,400 7, 900 9,800 9,200 B, 800 5, 900 6, 000 
6.0- 7.9 6, 500 6, 900 7,200 9,900 10, 400 7, 500 
8. 0- 9. 9 6,200 6,60 0 7, 200 9,900 8, 100 11 , 800 8,600 

10. 0-11. 9 7, 100 7,600 7,200 9,900 9,700 14, 000 9,600 
12. 0-13. 9 7,700 8, 800 7,200 9, 100 10, 600 8, 800 14, 200 10, 500 

14. 0-15. 9 8,400 9,800 7,500 9,700 11,400 9, 600 15,400 12,600 
16. 0-17. 9 9,200 10,300 8,700 9,500 13,400 12,500 13,300 12,200 
18. 0-19. 9 9, 900 11 , 000 10,400 11, 500 14,400 13,400 
20. 0- 21. 9 10,400 11, 800 9, 100 9,400 16, 100 12, 100 
22. 0- 23. 9 9,600 11, 900 8, 000 15,600 5,900 

24. 0-25. 9 11, 000 12,700 7,600 19, 200 22, 000 10,800 
26.0-27.9 9,400 12, 700 12, 600 10,900 
28. 0-29. 9 10, 200 13,700 8,400 
30.0-31.9 10, 800 14, 200 10,800 
32. 0-33. 9 ll , 000 13, 200 6, 500 

34. 0-35. 9 9,800 16,500 8,700 11, 000 17,500 
36. 0-37. 9 8,100 9,300 8,400 
38. 0-39. 9 
40.0-41.9 
42. 0-43. 9 7, 000 

44. 0-45. 9 21,700 

Weighted avg. 8,000 9, 300 7,600 9,700 11, 300 9, 100 14 , 300 10,200 
Veh. weighed 4,901 9,479 337 3, 799 967 7 33 429 19. 95 2 

(d ) 3-Axle 

Under 6. 0 25, 100 16,400 24, 700 
6.0- 7.9 12, 600 24, 200 17,200 
8. 0- 9. 9 16, 700 12,400 26, 200 25, 500 

10.0-11.9 14,300 12,800 22, 500 13,800 20, 900 22, 300 
12. 0-13. 9 14,300 15, 700 22,500 16,900 13,500 20,900 20,400 

14. 0-15. 9 13, 500 15, 000 24, 000 17, 600 16,400 23 , 400 23, 000 
16.0-17.9 13,900 13,600 13,700 18, 200 18, 500 26, 600 23, 100 
18. 0-19. 9 14,400 15,300 16,900 16,800 19, 000 20, 500 26, 100 
20.0-21.9 15,400 15,300 22, 200 16,400 27, 100 18, 100 
22. 0-23. 9 21,400 17,000 20,800 17,300 23,400 20, 300 36, 400 

24. 0-25. 9 20, 400 15, 200 12, 900 14, 200 25, 600 40, 200 
26.0-27. Q 30,400 15,700 15, 100 17, 700 26, 700 29, 800 
28. 0-29. 9 35,400 15,200 18, 800 21,400 
30.0-31.a 19,400 13,800 
32. 0-33. g 18,000 14, 700 15,400 

34. 0-35. 9 12,200 17, 000 25, 800 
36. 0-37. 0 
38 . 0-39. ~ 28, 000 
40. 0-41 . 9 
42 . .0-43. 0 

44. 0-45 . 9 
46. 0-47. 9 52,700 
48 and over 63 , 000 

Weighted avg. 15, 100 15,200 19,600 16,600 18, 900 22 , 500 25, 000 
Veh. weighed 485 564 137 1, 232 96 361 65 2,940 

Total weighed 5,64 0 10, 684 474 5, 051 1, 063 394 531 23, 844 
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Figure 13 . Average empty weight s of singl e-unit trucks by vehicl e class and cargo 
b ody type. 
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TABLE 7 

AVERAGE LOADED WEIGHTS OF TRAILER COMBINATIONS BY LENGTH AND 
TYPE OF CARGO BODY 

Trailer Body Body Types (wt. in lb) 
Length 

(ft) 
Flatbed Van Log Dump Tank Auto Utility 

(a) 2-Sl 

Unde r 10. 0 36, 300 40,400 42, 200 
JO. 0-11. 9 43,400 49, 200 31, 100 24, 800 
12. 0-13. 9 30, 000 24,700 34, 600 37, 100 15,900 32, 700 
14. 0-15. 9 36,700 31,400 33,000 42, 500 38, 500 18,200 
16. 0-17. 9 31 , 600 33, 100 34, 000 44, 100 27, 800 26, 600 20, 000 

18. 0-19. 9 30,400 30, 200 33,700 40, 400 34, 700 32, 200 30, 100 
20. 0-21. 9 31 , BOO 29, 000 39,300 38,700 35, 700 26, LOO 34,300 
22.0-23.9 31 , 100 28, 900 38,400 38, 600 36, 100 34, 800 15, 600 
24.0-25. 9 32, 500 29,400 30,200 38, BOO 38, 900 29,900 28,800 
26. 0-27. 9 33,900 30, 100 29,300 36,500 42,300 28,400 24, 100 

28. 0-29. 9 32, 100 30, 700 36,400 37, 500 44, 700 32,600 35, 500 
30.0-31.9 33,300 30, 500 21,400 31,800 4 0, 900 35, 500 26, 500 
32. 0-33. 9 34,200 30,600 32,700 32,400 42,300 32,400 30,600 
34. 0-35. 9 31 , 000 32, 000 36, 200 34, 500 38, 900 33,300 23,500 
36. 0-37. 9 30,300 32,600 37, 700 35,800 29,300 33,700 23,800 

38. 0-39. 9 3 0, 800 32,900 34,700 29, 900 34, 300 33, BOO 26, 800 
40. 0-41.9 3 0, 600 32,300 26, 200 21 , 200 33 , 200 37,600 
42.0-43.9 30, 000 35, 100 33, 500 32,900 
44. 0-45. 9 38,500 42,000 35, 600 
46. 0-47. 9 36 , 400 17, BOO 36, 500 42, 000 

48. 0-49. 9 27, 400 16,400 34, 500 
50. 0-51.9 29, 500 38, 600 
52 and over 46 , 600 26,400 31,900 39, 600 

Weighted avg. 32 , 500 30, 900 33,700 40,300 39 , 400 33 , 800 29, 200 

Yeh. weighed 1, 323 8,720 272 457 497 2,271 55 

(b) 2-S2 

Under 10. O 19, 200 35,700 
10. 0-11. 9 46, 500 37 , 300 
12. 0-13. 9 25,900 38, 700 32,300 52, 200 50, 900 
14. 0-15 , 9 18,600 35,400 47,800 48, 800 54, 500 
16. 0-17. 9 16, 000 49, 600 54, 500 7, 800 

18. 0-19. 9 36, 200 51,900 43,800 58, 800 56, 600 
20. 0-21.9 45, 000 46, 100 41,400 55,500 46, 600 
22 . 0-23. 9 48,300 48, 700 46,000 60, 600 52, 200 
24. 0-25. 9 44 , 900 46, 500 46, 800 57,400 51,600 33,800 
26. 0-27.9 45 , 500 46, 800 50, 500 56, 700 53,400 27,400 

28. 0-29. 9 47 , 000 45, 700 47,300 55, 700 53, 200 4 5, 900 
30.0-31.9 47, 800 47, 100 51,400 52, 600 54,400 38, BOO 
32, 0-33. 9 47, 700 47, 300 49,000 53, 000 55, 100 50,700 39, 000 
34. 0-35. 9 47,700 47,400 48, 600 53, 000 55, 700 30, 200 48,800 
36. 0-37. 9 46, 000 47,300 51,200 56,400 56, 600 25, 500 38,600 

38. 0-39. 9 46, 200 47. 200 49, 700 56, 000 59, 000 36,300 40,800 
40. 0-41 . 9 46,000 48,300 48,800 52,400 55, 800 46,800 41,200 
42 . 0-43 . 9 46, 300 48,5 00 55, 100 55,400 56,300 32, 600 
44 . 0-45. 9 46 , 400 49, 100 43, 200 59, 000 58,400 13, 600 
46. 0-47. 9 43,500 47,000 54,700 51, BOO 58, 700 

48 . 0-49. 9 36, 500 46,600 46, 700 62,400 65, 800 34, 200 
50. 0-51. 9 37,900 48, 700 46,400 67, 800 47,400 
52 and over 36,400 57, 200 44, 800 27,400 

Weighted avg. 47, 200 47 , 300 48,500 54,600 55, 300 36,900 38, 700 
No. weighed 4 , 396 25, 752 321 1, 526 3,896 54 49 

(c ) 3-S2 

Under 10. 0 63 , 400 62, 200 70, 900 
IO. 0-11. 9 62, 600 36,700 
12. 0-13. 9 36, 900 
14 . 0-15. 9 20, 500 60, 700 
16 . 0-17.9 20, 500 

18. 0-19. 9 20, 500 83,600 67 , 600 
20. 0-21. 9 66, 800 51,900 62, 100 71 , 000 
22. 0-23. 9 64,300 60, 600 64, 900 69, 500 
24.0-25. 9 68, 000 59, BOO 65, 200 67, 100 
26. 0-27. 9 65, 500 62, 100 67, 100 69,300 66, 400 

28. 0- 29. 9 55, 200 60,300 70,400 68, 900 59 , 200 41,700 
30.0-31.9 52, 600 55, 900 71,500 71,500 60, 600 43,100 
32. 0-33. 9 55 , 700 53 , 300 70, 100 65, 700 64, BOO 58, 300 
34. 0-35. 9 58 , 100 57 , 800 68, 900 64, 900 66, 900 57,800 
36. 0-37. 9 59, 200 58, 100 70,600 66, 800 66,900 65,300 

38. 0-39. 9 60, 000 57, 000 69,600 65, 800 66, 500 Bl, 200 
40. 0-41. 9 62, 700 57, 100 70, 200 65, 800 65, 700 
42. 0-43. 9 61,900 59, 000 70, 700 66, 800 66, 500 84, 100 
44. 0-45. 9 63, 100 57, 100 70,300 61,700 66, 000 
46. 0-47, 9 74 , 600 50, 700 67, &00 70, 600 58, 300 

48. 0-49. 9 62, 200 56, 800 64, 300 64, 800 61 , 900 
50.0-51.9 68 , 600 56, 000 62, 000 
52 and over 62, 600 59 , 200 60,200 

Weighted avg. 58 , 800 57, 100 70, 000 68, 500 66, 300 61,400 
No. weighed 1, 041 B, 071 657 481 1, 089 22 
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TABLE 8 

AVERAGE LOADED WEIGHTS OF TRAILER COMBINATIONS BY LENGTH AND TYPE 
OF CARGO BODY 

Trailer Body Body Types (wt. inlb) 
Length 

(ft) Flatbed Van Log Dump Tank 

(a) 3-2 

Under 10. 0 20,500 74,700 75, 700 
10. 0-11. 9 69,400 69,900 
12. 0-13. 9 50, 800 78,400 57,600 62,300 
14. 0-15. 9 63,700 30, 500 66,900 70,600 
16.0-17.9 64,600 48,400 74,400 68,300 67, 200 

18. 0-19. 9 68,700 62,000 71,900 75,200 66,000 
20. 0-21. 9 68,900 57,000 73,400 77,200 72,200 
22. 0-23. 9 62,100 51,600 65,200 74,800 71,200 
24. 0-25. 9 57,600 61,300 74,600 88,700 72,800 
26.0-27.9 63, 000 67, 500 72,600 

28. 0-29. 9 71,800 68,700 72,300 
30.0-31.9 46, 100 16,400 76, 000 
32. 0-33. 9 50, 100 73,800 78,500 
34. 0-35. 9 47, 000 76,000 
36. 0-37. 9 74,500 

38. 0-39. 9 59, 500 60,400 
40. 0-41. 9 20, 500 
42. 0-43. 9 
44. 0-45. 9 68,800 73,400 
46. 0-47. 9 67, 800 55,700 

48. 0-49. 9 63, 800 64, 500 
50. 0-51. 9 45,500 
52 and over 61, 800 23,800 70, 000 66,600 

Weighted avg. 66, 100 56, 700 71, 800 75,200 71, 500 
No. weighed 322 111 31 49 527 

(b) 2-S1-2 

10. 0-11. 9 78,000 
12. 0-13. 9 66, 800 72,200 74,000 58,600 
14. 0-15. 9 66,300 61,700 77,000 51, 100 
16. 0-17. 9 72,600 48,500 78,000 70,200 
18. 0-19. 9 65, 200 62,200 78,600 83,000 

20.0-21.9 56, 200 59, 000 75,700 70,800 
22. 0-23. 9 67, 600 57, 100 88, 700 80,200 
24. 0-25. 9 64, 500 ~~' ~~~ 80,600 
.c;u, v-.c; I,;::, u.c;, uuu Ui1, ':tUV 

28. 0-29. 9 47,700 40,400 

30. 0-31. 9 
32. 0-33. 9 
34. 0-35. 9 46,500 
36. 0-37. 9 71,400 
38. 0-39. 9 59, 100 

50. 0-51. 9 55, 600 
52 and over 84,300 69,300 

Weighted avg. 61,600 58,600 78,300 74 , 600 
No. weighed 185 317 125 79 



TABLE 9 

AVERAGE PAYLOAD WEIGHTS OF TRAILER COMBINATIONS BY LENGTH AND TYPE 
OF CARGO BODY 

Trailer Body Body Types (wt. in lb) 
Length 

(ft) Flatbed Van Log Dump Tank Auto utility 

(a) 2-81 

10. 0-11.9 19,600 
12. 0-13. 9 25,200 18, 800 
14. 0-15. 9 20,700 13,500 23,400 27, 000 
16. 0-17. 9 17,400 15,100 23,500 27, 300 9,700 14,000 
18. 0-19. 9 13,100 11,900 23,000 24 , 700 15,200 17,900 

20. 0-2 1. 9 16,600 14,000 28,500 23 , 300 15,800 13,100 
22.0-23.9 14,500 12,500 26,100 22. 200 15,900 
24 . 0-25. 9 15,500 10,500 16,800 23 , 200 19,500 12,200 9, 200 
26.0-27. 9 17,200 11,000 18,000 21 . 200 20,200 7,800 7,100 
28. 0-29. 9 14,600 11,400 21. 000 22,500 14,500 12,800 

30. 0-31. 9 15,000 10, 100 9,000 15, 100 18,200 15,400 4,400 
32. 0-33 . 9 15,400 10,200 17,700 12,400 21,200 12,500 10,600 
34 . 0-35 . 9 12,800 10,800 24,500 21,900 14,300 
36. 0-37 . 9 13,000 11,700 25,400 19,000 15,100 
38. 0-39. 9 13,500 11,600 23. 700 14. 500 14,500 5,000 

40. 0-41. 9 14,200 10,800 12,700 13,100 19,800 
42. 0-43. 9 9,600 11,700 13,600 
44. 0-45. 9 20,600 16,600 
46.0-47.9 14,100 7,700 16,100 
48. 0-49 . 9 6,600 13,200 

50. 0-51. 9 17,900 
52 and over 17,500 

Weighted avg. 15,000 101 800 23,100 24 , 100 lB . 800 14,600 9,300 
No. weighed 1,306 8, 705 an 450 490 2,257 40 

(b) 2-82 

16. 0-17. 9 35,000 33, 300 
18, 0-19. 9 32,900 27,600 35, 500 
20. 0-21. 9 30,000 19, 100 28,400 32, 200 
22. 0-23. 9 22,900 24,400 29,100 34, 900 
24 . 0- 25. 9 20,500 21,000 29,300 31, 200 

26. 0-27. 9 23,200 23,700 30,800 31, 900 
28 . 0- 29. 9 23,100 21,300 28,000 31, 900 27,500 
30. 0-31. 9 25,700 23,000 31,200 28, 600 
32. 0-33. 9 25,400 23, 100 30,300 28 , 300 30,700 
34. 0-35. 9 25,200 22,300 28,200 30. 500 31,000 8,600 

36. 0-37. 9 23,700 21,900 30,900 33 , 000 5,400 
38. 0-39. 9 23,300 21,800 31,700 33 , 600 34,000 13,900 
40.0-41.9 23,700 22,400 29,700 31, 000 30,200 22,400 
42. 0-43. 9 24,600 27,200 33, 800 32,700 
44 . 0-45. 9 23,200 23,300 39, 200 

46. 0-47. 9 18,200 23,000 30, 600 

Weighted avg. 24,700 22,500 30,700 30,700 :rn, 000 15,100 
No. weighed 4,363 25,712 271 1,519 2,918 39 

(c) 3-82 

18. 0-19. 9 41,300 
20. 0-21. 9 28,800 28,500 40,000 42,700 
22. 0-23 . 9 35,900 33,300 41,600 
24. 0-25. 9 32,400 29,000 34,700 
26.0-27. 9 33,900 39,800 42,500 40,000 34,200 

28. 0- 29. 9 22,900 34,900 34,000 30,000 8,800 
30. 0-31. 9 23,500 25,900 51,700 44,200 27,600 17,600 
32. 0-33. 9 24,900 25,300 30,300 33,900 25,300 
34. 0-35. 9 27,100 26, BOO 44,400 35,600 39,300 32,000 
36. 0-37. 9 26,700 27,600 48,100 39,300 31,800 

38. 0-39. 9 29,700 25,600 45,600 37,600 38,800 
40.0-41.9 34,200 25,600 30,600 40,700 
42. 0-43. 9 30,000 25,700 40,200 39,800 
44. 0-45. 9 32,000 26,500 36, 100 40,200 
46. 0-47. 9 44,100 20,200 39,600 

40 . 0-49. 9 22,400 41,800 
50. 0-51. 9 16,400 
52 and over 25,900 

Weighted avg. 27 , 800 26,400 46, 500 40,000 38,500 22 , 700 
No. weighed 1. 022 8,059 384 481 1,084 11 

(d) 3-2 

14. 0-15 . 9 35,500 
16. 0-17 . 9 35,000 22,400 46,600 40,000 36,400 
18. 0-19 , 9 41,300 37,400 44,700 46,700 38,600 
20. 0-21. 9 40,700 33,200 48,800 4.4, 300 42,600 
22. 0-23 , 9 30,200 26,600 45,800 42,900 

24. 0-25 . 9 28,500 29,900 51,700 45,800 
26.0-27. 9 34,800 31,200 47,800 
28.0-29.9 36,400 34,400 42,500 
30. 0-31. 9 49,000 
32. 0-33. 9 53,900 

34. 0-35. 9 46,500 

Weighted avg. 36,700 28, 100 45,500 44,000 43,100 
No. weighed 315 91 14 43 515 

(e) 2-81-2 

16.0-17.9 47,200 52,700 40,500 
18. 0-19. 9 39,300 32,700 49,900 48,600 
20.0-21 . 9 27,900 25,500 45,400 39,100 
24.0-25.9 39,700 27,300 55,000 46,900 
24, 0-25. 9 39,700 25,100 49,100 

26.0-27.9 :rn, 600 

Weighted avg. 33,600 25,600 49,500 41,800 
No. weighed 163 300 122 74 
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TRAILER CARGO BODY LENGTHS CHOSEN BY INDUSTRY 
FOR DIFFERENT LOADED GROSS WEIGHTS, 1959 

An analysis was made to determine whether any significant difference existed in 
lengths of trailer cargo bodies for different gross weights. For this purpose, the gros: 
weights of the various combination classes, broken down by cargo body types, were 
arrayed in 10, 000-lb intervals of gross vehicle weight. Each 10, 000-lb interval was 
further arrayed as to length of cargo body (Figs. 15, 16, 17) for the three main com
bination classes-the 2-Sl, 2-S2, and 3-S2 tractor semitrailer combinations having van 
cargo bodies. The configurations are similar in weight intervals from 20,000 to 
70, 000-lb gross weights. No significant increase in lengths of cargo bodies as gross 
weights increased can be detected. The median of cargo body lengths of 2-Sl combina
tions for 10, 000-lb weight intervals between 20, 000 and 60, 000 lb was 32 ft, and for tht 
2-S2 combination the median cargo body length was 35 ft. 
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Figure 15. Percent distribution of loaded gross weights of 3-ax:le tractor semitrailers 
(2-Sl) with van cargo bodies, in 10,000-lb weight group and by lengths of cargo bodies. 
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Figure l6. Percent distribution of loaded gross weights of 4-axle tractor semitrailers 
(2-S2) with van cargo bodies, in 10,000-lb weight group and by lengths of cargo bodies. 
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Figure 17. Percent distribution of loaded gross weights of 5-axle tractor semi trailers 
(3-S2) with van cargo bodies, in 10,000-lb weight group and by lengths of cargo bodies. 



Commodity data, not collected in this study, would be needed to further analyze 
choice of trailer body lengths made by industry. 

EFFECT OF GROSS WEIGHT LIMITS ON LOADED GROSS WEIGHTS 

57 

Of the 45 States and District of Columbia, which made weight studies in 1959, 7 pre
scribed maximum gross weight limits for permitted classes of trailer combination in 
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in relati on to permitted weight limits. 



58 

the range of 56, 000 to 60,000 lb; 16 in the range of 60, 000 to 68,000 lb; 18 in the range 
of 71,000 to 76,000 lb; and 5 in the range of 78,000 lb and over. The loaded trailer 
combinations were grouped by their loaded gross weights into these four weight cate
gories. The combinations in each weight category were arranged in 10, 000-lb class 
intervals of gross vehicle weight, and the number of loaded combinations observed in 
each weight category were converted to percentage of total loaded combinations ob
served. 

Weights of 3-S2 Tractor Semitrailer Combinations 

Depending upon the axle limits allowed, the 3-S2 combination can legally operate at 
a gross vehicle weight of 72,000 lb where 32, 000-lb tandem axles are specified and at 
about 80,000 lb where 36, 000-lb tandem axles are specified. Figure 18 shows the per
centages of loaded trailer combinations for the 3-S2 combination having van cargo bod
ies. As gross weight limits increased, a higher percentage of the loads was more thar 
60,000 lb. For example, the percentages of combinations above and the maximum 
gross weights permitted by the States were 35 percent and 60, 000-lb, nearly 41 percen 
and 68, 000-lb, 50 percent and 76, 000-lb, and nearly 64 percent and 78, 000-lb or more 

These figures would seem to indicate from the freight standpoint that there was a 
demand for heavier permitted gross weight in the States limiting it to 60, 000 lb and tha 
this demand was held in check by the permitted low weight limits. The greatest per
centage of loaded gross weights in the States having maximum limits of 56, 000 to 60, QC 
lb occurred in the 50, 000- to 60, 000-lb weight bracket, and in the other three groups o 
States a preference was shown for 60, 000- to 70, 000-lb gross loads. In a similar an
alysis of the data for 3-S2 flatbed loaded vehicles (Fig. 19), the findings were parallel. 

Tractor, Semitrailer, Full Trailer Combination 2-Sl-2, and Tractive Truck 
Full Trailer Combination 3- 2 

The 2-Sl-2 trailer combination, if operating at single-axle limitations of 18,000 lb, 
would have a gross weight of about 80, 000 lb; and if operating at single-axle limitatiom 
of 22,400 lb, would have a gross weight of about 98,000 lb. The 3-2 trailer combina
tions, if operating with 18, 000-lb single axles and 32, 000-lb tandem axles, would have 
a maximum gross weight of about 77, 000 lb. The 3 -2 combination, if operating with 
22, 400-lb single axles and 36, 000-lb tandem axles, would have a maximum gross 
weight of about 91, 000 lb. 

The 2-Sl-2 tractor, semitrailer, full trailer combinations and the 3-2 tractive 
truck full trailers combinations were observed chiefly in two groups of States; 18 State 
that have maximum weight limits of 71, 000 to 76, 000 lb and 5 States that ha ve maximurr 
weight limits of 78, 000 lb and over. 

The percentage of 2-Sl-2 trailer combinations having gross weights of 80,000 lb or 
more was higher in the 5 States having weight limits of 78,000 lb and over than in the 1 
States having maximum weight limit8 of ii,000Lui6,000 fo (Fig. 20). Tilt: sa.1111:: trE:fr 

existed in percentage relationship for the three major body types - flatbed, van, and 
tank. Similar trends in the relationship of gross weights and the permitted weights we 
noted for the 3-2 tractive truck full trailer combination (Fig. 21). The percentages fm 
gross weights of combinations of mor e than 80,000 lb are give n in Table 10. 

The data (Figs. 20 and 21 and Table 10) indicated that ta nk cargo body combinations 
can most consistently use the maximum permitted, or higher, gross weights. The twc 
other cargo body types of combinations regularly carried loads that weighed much belo 
the maximum permitted weights. Hence, it may be concluded that not all freight car
riers could use to advantage any increase in permitted gross weights. This situation 
presents a difficult problem in allocating any increased highway construction and main· 
tenance costs for higher load-capacity roadways only to those vehicles that could and 
would use such increased load-carrying capacities built into a road system. Enough 
use might not be made of vehicles to carry heavier loads to pay for the increased road· 
way costs occasioned by permitting heavier axle and larger gross-weight limits. 
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Figure 20. Percent distribution of gross weights by body and axle classification in 
relation to permitted weight limits. 
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Figure 21. Percent distribution of gross weight by body and axle classification in 
relation to permitted weight limits. 
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TABLE 10 

PERCENTAGES OF 2-81-2 AND 3-2 TRAILER COMBINATIONS 
THAT WEIGHED MORE THAN 80, 000-LB 

GROSS WEIGHT 

Body Type 

2-S 1- 2 trailer combination: 
Flatbed cargo 
Van cargo 
Tank cargo 

3-2 trailer combination: 
Flatbed cargo 
Van cargo 
Tank cargo 

18 States 
71,000 - 76,000 Lb 

Maximum 
(%) 

6 
1 
7 

0 
0 
1 

5 States 
78, 000 Lb and Above 

Maximum 
(1) 

25 
16 
45 

23 
5 

12 

OBSERVED WIDTHS AND HEIGHTS 

During the 1959 truck weight study, cargo vehicles less than 7 ft wide or less than 10 ft 
high were not recorded in most States. Measurements were recorded for cargo vehicl( 
of these dimensions and larger. 

Connecticut and Rhode Island permitted widths of 8. 5 ft in 1959, but all other conti
nental States limited widths to 8 ft exclusive of safety equipment. In 1959, of the conti· 
nental States, 2 had no height limitations; 2 specified 14.0 ft; 26, 13.5 ft; 2, 13.0 ft; an 
17, 12.5 ft. Thus, in1959, 30Statespermittedheights of 13.5 ft or more. As of Decer 
ber 31, 1961, 44 of the continental States had height limitations of 13. 5 ft or more and 
retained limitation of 12. 5 ft. 

Because of the trend toward the 8-ft width and 13. 5-ft height, measurements taken a 
truck weight stations were tabulated to show measurements in excess of these two mod: 
figures. Some of the figures showing measurements greater than the permitted widths 
and heights probably may be ascribed to special permit loads and to mounting tires lari 
than the 10. 00 x 20 size. When 11. 00 x 20 and larger size tires are placed on highway 
freight v·ehicles having body widths of exactly 8 ft, frequently a projection of as much a 
2 in. of tire beyond the body frame may occur on each side. With this in mind, width 
l"V'\Of'J,C:,11-v>Cl.YYIOY\f-c 1.170.Y,,.C,, C.OY'\<:ll"rif-arl inf-A inh:::a-v>H'llC Af Q n f-n. Q 'l ff- {Q ff 'l ~ ;n ' Q .1. f-A Q ~ f~ 
.l.,L.l.'-'L4- ........... .L '-'.l..l..l.'-'.1..1.1... ...... II '-'.O. .._, ._,.._,t'L4,.L L4-I...'-'..,.. ..L.1.,Ll..'-J ...._.._._._.._,.., I L-<,-.a.._, 'J.L ..,. '-' ._.._, .._, • '-" ..._._ \"' .LI., ._. • 'V .L,L.L• /) ...... .._ ,.,,._, '-'I'-' .L I 

8. 6 to 9. 0 ft, and 9. 1 ft and over. Although approximately 10 percent of the total true!< 
having six or more tires and the trailer combinations exceeded the 8-ft width limitatior 
only about 1 percent of the total of these vehicles exceeded the width of 8 ft 3. 6 inches, 
(Table 11). 

Approximately 0. 3 percent of all trailer combinations and trucks having six or mon 
tires were more than 13. 5 ft high. More of the 3-82 combinations exceeded this height 
than any other type of vehicle (Table 12). 
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TABLE 11 

NUMBER AND PERCENT OF SINGL E-UNIT TRUCKS AND TRAILER COMBINATIONS 
MEASURED AND FOUND TO EXCEED 8. 0 FT IN WIDTH 

Body Width Dody Type 

(It) 
Flatbed Van Log Dump Tank Auto Concrete utility Total 

2-axle , 6 tires , truck: 
8. 1-8. 3 712 !, 905 10 255 87 8 66 3,043 
8. 4-8. 5 61 84 3 9 10 3 7 177 
8. 6-9. 0 57 41 I 13 6 0 4 122 
9. 1 and over 32 8 0 5 3 0 I 49 
Total over B. 0 862 2,038 14 282 106 11 78 3,391 
Total over 8. 3 150 133 4 27 19 3 12 348 
Total units l l, 354 31, 146 573 7,081 3, 151 87 !, 531 54, 923 

Percent over 8. 0 7. 6 6. 5 2. 4 4. 0 3. 3 12. 6 5. 0 6.1 
Percent over 8. 3 I. 3 0. 4 0. 7 0.4 0. 6 3. 4 0. 8 0. 6 

3-axle truck, single unit: 
8.1-8. 3 146 125 55 339 11 143 24 843 
8. 4-8. 5 14 5 7 17 3 24 15 85 
8. 6-9. 0 17 1 t 19 15 18 8 79 
9, 1 and over 7 I 0 I 0 t 2 12 
Total over 8. 0 184 132 63 376 29 186 49 I, 019 
Total over B. 3 38 7 8 37 18 43 25 176 
Total units I, 215 I, 523 418 2,685 261 923 232 7, 257 

Perce nt ove r 8. 0 19. 2 8. 7 15. 1 14. 0 II. 2 20. 2 21. I 14. 6 
Percent over 8. 3 4, 0 0. 5 I. 9 l. 4 6. 9 4. 7 10. 8 2. 5 

2-Sl combination: 
8.1-8. 3 229 I, 148 42 65 104 360 6 1,954 
8. 4-8. 5 18 43 6 0 9 11 I 88 
8. 6-9. 0 23 20 2 2 I 7 0 55 
9. 1 and over 17 5 3 0 0 0 0 25 
Total over 8. 0 287 1,216 53 67 114 378 7 2, 122 
Total over 8. 3 58 68 11 2 10 18 I 168 
Total units 2, 189 12,167 488 794 892 3,943 71 20, 544 

Percent over 8. 0 13. I 10.1 10. 9 8. 4 12. 8 9. 6 9. 9 10. 3 
Percent ove r 8. 3 2. 6 0, 6 2. 3 0. 3 1.1 0. 5 1. 4 o. 8 

2-S2 combination: 
8. 1-8. 3 807 3, 161 74 225 895 7 5 5, 174 
8, 4-8. 5 67 85 16 6 64 2 I 241 
8.6-9. 0 37 51 5 4 28 0 I 126 
9. 1 and over 27 8 3 I 2 l 4 46 
Total over 8. 0 938 3,305 98 236 989 10 11 5,587 
Total over 8. 3 131 144 24 11 94 3 6 413 
Total units 7,321 34, 405 487 2,411 7,073 79 49 51,825 

Percent over 8. 0 12. 8 9. 6 20. 2 9. 8 14. 0 12. 7 22. 4 10. 8 
Percent over 8. 3 1. 8 0. 4 5. 0 0. 5 I. 3 3, 8 12. 2 0. 8 

3-S2 combination: 
8. 1-8. 3 278 890 90 68 97 3 I, 426 
8. 4-8. 5 15 10 15 7 6 0 53 
8. 6-9. 0 22 8 21 0 2 I 54 
9. 1 and over 27 3 6 2 I 5 44 
Total over 8. 0 342 911 132 77 106 9 I, 577 
Total over 8. 3 64 21 42 9 9 6 151 
Total units !, 652 9,593 671 693 2,065 30 14,704 

Percent over 8, 0 20. 7 9. 5 20. I 11.1 5. 1 40. 9 10. 7 
Percent over 8. 3 3. 9 0. 2 6. 4 1. 3 0. 4 27. 3 1. 0 

2-Sl-2 combination: 
8. l-8. 3 36 70 32 46 184 
8. 4-8. 5 5 I I 0 7 
8. 6-9. 0 4 0 0 3 7 
9, 1 and over 0 0 0 0 0 
Total over 8. 0 45 71 33 49 198 
Total over 8. 3 9 I I 3 14 
Total units 265 394 223 152 l , 034 

Percent over 8. 0 17. 0 18. 0 14. 8 32. 2 19. I 
Percent ove1· 8. 3 3. 4 0. 3 0. 4 2. 0 1. 4 

3-2 combination: 
8. 1-8. 3 105 30 2 33 164 334 
8. 4-8. 5 I 0 I 0 4 6 
8. 6-9. 0 I 0 2 0 0 3 
9. 1 and over I 0 0 I 0 2 
Total over 8. 0 108 30 5 34 168 345 
Total over 8. 3 3 0 3 I 4 11 
Total units 478 200 37 76 942 I, 733 

Percent ove r a. 0 22. 6 15. 0 13. 5 44. 7 17. 8 19 . 3 
Percent ov er 8. 3 0.6 8. I 1.3 0.4 0.6 

Other trucks: 
Panels, pickups, 4 tires 268 614 0 0 0 0 252 1, 134 
other, 2-axles, 4 tires 201 I, 598 0 0 0 0 0 I , 799 

0th.er combinations: 
2-1 75 75 
2-2 78 78 
2-S2-2 53 53 
3-Sl-lr 54 54 
3-S3-2 55 55 

Total units ~ 91,802 ~ ~ T4;53i, '"T,022 ~ 2,165 155, 268 

Total 7 vehicle classes 24,474 89,428 2,674 13,963 14,536 4,022 1,010 1,913 152, 020 
Total over 8. 0 2, 766 7, 703 365 !, 105 I, 561 388 197 154 14, 239 
Total over 8. 3 453 374 92 88 157 21 46 50 1,281 

Percent over 8. 0 11. 3 8. 6 13 . 6 7. 9 10. 7 9. 6 19. 5 8. 1 9. 4 
Percent over 8. 3 1. 9 0. 4 3. 4 0. 6 1. 1 0. 5 4. 6 2. 6 0. 8 
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TABLE 12 

NUMBER AND PERCENT OF SINGLE-UNIT TRUCKS AND TRAILER COMBINATIONS 
MEASURED AND FOUND TO EXCEED 13.5 FT IN HEIGHT 

Body Height 
Body Type 

(ft) Flatbed Van Log Dump Tank Auto Concrete Utility Total 

2-axles, 6 tires, truck: 
I3.6 to 14.0 17 0 0 2 0 0 0 19 
14. 1 to 14 . 5 7 l 0 0 0 0 0 8 
14. 6 and over 5 l 0 0 0 0 0 6 
Total 13 . 6 and over 29 2 0 2 0 0 0 33 
Total units 11,354 31,146 573 7, 081 3, 151 87 1,53 1 54,923 

Percent 13. 6 and over 0. 3 o. 0 0. 0 0.1 

3-axle truck: 
13 .6to14.0 1 2 2 0 0 0 3 8 
14. 1 to 14. 5 0 0 0 0 0 0 0 0 
14 . 6 and over 0 0 0 1 0 0 0 1 
Total 13. 6 and over 1 2 2 1 0 0 3 9 
Total units 1, 215 1,523 418 2,685 261 923 232 7, 257 

Percent 13. 6 and over 0. 1 0.1 0. 5 0.0 1. 3 o. 1 

2-Sl combinations: 
13. 6 to 14. O 14 6 0 0 0 34 1 55 
14. 1 to 14. 5 1 0 0 0 0 10 0 11 
14 .6 and over 3 2 0 0 0 1 0 6 
Total 13. 6 and over 18 8 0 0 0 45 1 72 
Total units 2, 189 12, 167 488 794 892 3, 943 71 20, 544 

Percent 13. 6 and over 0. 8 0.1 1. 1 1.4 0. 4 

2-S2 combinations: 
13. 6 to 14. 0 38 11 3 1 0 5 0 58 
14 . 1 to 14. 5 12 0 0 0 0 2 0 14 
14 . 6 and over 8 14 0 0 0 0 0 22 
Total 13. 6 and over 58 25 3 1 0 7 0 94 
Total units 7,321 34,405 487 2,411 7,073 79 49 51, 825 

Percent 13. 6 and over 0. 8 0.1 0. 6 0. 0 8. 9 0. 2 

3-S2 combinations: 
13.6to14.0 34 105 11 3 1 1 155 
14.1 to 14.5 8 3 3 0 0 0 14 
14. 6 and over 21 5 3 1 0 1 31 
Total 13. 6 and over 63 113 17 4 1 2 200 
Total units 1,652 9,593 671 693 2, 065 30 14,704 

Percent 13. 6 and over 3. 8 I. 2 2. 6 0. 6 o. 0 9. 1 1. 4 

2-Sl-2 combinations: 
13. 6 to 14. o 3 26 0 0 29 
14. 1 to 14 . 5 1 2 0 0 3 
14 . 6 and over 0 0 0 0 0 
Total 13. 6 and over 4 28 0 0 32 
Total units 265 394 223 152 1,034 

Percent 13. 6 and over 1. 5 7. I 3. 1 

3-2 combinations: 
13.6to14.0 0 1 0 0 0 1 
14. 1 to 14. 5 0 2 0 0 0 2 
14. 6 and over 0 0 0 0 0 0 
Total 13. 6 and over 0 3 0 0 0 3 
Total units 478 200 37 76 942 1,733 

Percent 13. 6 and over 1. 5 0. 2 
Other trucks: 

Panels, pickups, 4 tires 268 614 0 0 0 252 1, 134 
Olher, 2-axles, 4 tires 201 1,598 0 0 0 0 I, 799 

Other combinations: 
2-1 75 75 
2-2 78 78 
2-S2-2 53 53 
3-Sl-1 54 54 
3-S3-2 55 55 

Total units 25, 096 91, 802 2,674 13, 963 14,536 4,022 1,010 2, 165 155, 268 

Total , 7 vehicle classes 24,474 89,428 2,674 13,963 14,536 4,022 1, 010 1,913 152, 020 
Total 13. 6 and over 173 181 22 8 1 52 0 6 443 

Percent 13. 6 and over o. 7 o. 2 0. 8 0.1 0. 0 1. 3 0. 3 0.' 
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Appendix 

SUMMARY OF LEGALLY PERMISSIBLE1 LENGTHS OF SEMITRAILERS, 
CONTINENTAL UNITED STATES2 

Legal No. of states 
Vehicle Type 

Length 
May 1, 19573 July 1, 19624 

(ft) 

Semitrailer 35 15 15 
Semitrailer 391/2 1 16 
Semitrailer 40 6 12 
Semitrailer 42 1 1 
Semitrailer 45 3 1 
Semitrailer 50 0 1 
Semitrailer 55 1 1 

Tractor semitrailer 45 2 
Tractor semitrailer 48 1 
Tractor semitrailer 50 13 17 
Tractor semitrailer 55 5 
Tractor semitrailer 60 4 6 
Tractor semitrailer 65 1 2 
Tractor semitrailer (No. Restr. )7 1 1 

Permitted 40 ft 6 12 
Permitted over 40 ft 25 35 

1 In States where there are no restrictions on length of semitrailers the max
imum possible length (van bodies) is assumed 7 ft less than the permitted 
tractor semitrailer combination length. Automobile transporter bodies may 
exceed these lengths when an automobile is carried above the tractor cab, a 
practice which is permitted in most States. 

2Includes District of Columbin. 
3From "Summary of Size and Weight Limits and Reciprocity Authority (By Re
gions), in effect as of May 1, 1957. 11 American Trucking Assoc. 

4From "Summary of Size and Weight Limits and Reciprocity Authority (By Re-
gions) in effect as of July 1, 1962. 11 American Trucking Assoc. 

swest Virginia. 
6Qeorgia. 
7 Nevada. 



Trends and Forecasts of Auto Trips Across 

The Hudson River Screenline in New York

New Jersey Metropolitan Area 

NATHAN CHERNIACK, Economist, The Port of New York Authority 

•IN AN EFFORT to visualize the time when a new interstate (New York-New Jersey) 
vehicular crossing may be needed, it was deemed advisable to make an intensive study 
in depth of the past trends of trans-Hudson auto trips, and to foresee as clearly as pos· 
sible the probable overall expansion of interstate auto trip demand in the next 20 yr. 

Currently, trans-Hudson auto trips represent about 84 percent of total trans-Hudson 
vehicular traffic; truck and bus trips account for the remainder. To a large extent, 
therefore, autos determine present usage of existing trans-Hudson vehicular capacity. 
Also, because of the strength of rates of auto trip expansion in the past and the likeli
hood of the continuance of a high rate of expansion in the future, auto usage is likely to 
continue to determine, to a large extent, the future need for interstate vehicular cross
ings. 

TECHNIQUES OF PROJECTIONS 

A generally common method of gaging trends of vehicular traffic has been first to 
ascertain past annual rates of growth over as long a series of years as the available 
data permitted. Such a time series is then projected on the basis of some adopted 
mathematical model with respect to time. It is usually assumed that one or more of th 
parameters will remain the same in the future. An annual time series for trans-Hud
son auto trips is available from 1925 to 1962 (see Fig. 2). 

Expressing anticipated expansion in a time series like trans-Hudson auto trips at 
approximately the same percentage rate of growth as that established in some selected 
period in the past, for example, predicates the future on the mere passage of time. To 
be sure, in the cases of many socio-economic time series, the researcher is often 
faced with no alternative except to apply some type of intuitive judgment, in projecting 
the series into the future, adopting the same rates as in the past, or revising them up
ward or downward according to someone's judgment. 

However, the technique of projecting a time series could, in many instances, be im· 
proved by iirst considering the series at hand as being dependent on another correiativ( 
time series. Such a correlative series must, of course, be more basic, to some ex
tent at least, causative. Data for such a series must also be available for approximate 
the same period in the past as the dependent series. It is also desirable that proj ectim 
of the more basic time series be made in the past and later in the future by various 
other researchers for a number of different purposes. 

AUTO OWNERSHIPS DETERMINE TRANS-HUDSON AUTO TRIPS 

Past analyses have repeatedly confirmed the fact that trans-Hudson auto trips were 
closely correlated with auto ownership in the "traffic shed," consisting of the 18-
county New York-New Jersey metropolitan area-nine in New York and nine in New 
Jersey (Fig. 1). To the extent that auto ownership in this traffic shed could be con
sidered at least partially a causative factor, it may be regarded as an effective deter
minant of past trans-Hudson auto trip demand. An annual series of autos registered 

Paper sponsored by Cammi ttee on Econor'lic Forecasting . 
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Figure 2, Annual trans-Hudson auto trips and annual auto registrations , 

in the 18-county traffic shed is available from 1925 to 1962. Figure 2 shows that trans 
Hudson auto trips are fairly well correlated with auto ownership in the traffic shed 
tributary to the lower Hudson River screenline. 

However, by plotting trans- Hudson auto trips against auto ownership in the traffic sh 
(Fig. 3 and Table 1), a quantification of the correlation was determined graphically as 
a "regression line." This regression line indicated on the average that for every addit 
al auto owned in the traffic shed, a total of about 22. 7 incremental auto trips were 
generated across the Hudson River screenline during one year. In any given year, tran 
Hudson auto trips could also be computed from this regression line by deducting from 
the given year's auto registration in the traffic shed 550,000, and multiplying the ad
justed registrations by 22. 7 trips. In 1961 auto registrations amounted to 4,103,000. 
Deducting 550,000 leaves 3,553,000 as the adjusted registrations which, when multipli, 
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TABLE 1 

RECORDED, COMPUTED AND PROJECTED ANNUAL TRANS-HUDSON AUTO TRIPS ON ALL DAYS AND AUTOS 
REGISTERED IN 18 COUNTY TRAFFIC SHED, 1930-1980 

Recorded Recorded Computed Deviations3 

Recorded Recorded Trips Adjusted 1 Trips Trips Computed2 Recorded Minus 
Year Auto Auto per Auto per per Auto Computed 

Trips Regist. Recorded Regisl. Adjusted Recorded Trips Auto 
(1, OOO's) (1, OOO's) Regist. (1, OOO's) Regist. Regist. (1, OOO's) Trips 

(No.) (No.) (No.) (1, OOO's) (%) 

1930 18,811 1,387 13. 6 837 22. 5 13, 7 19 ,000 - 189 - 1. 0 
31 20, 643 1,442 14. 3 892 23.1 14. 0 20,250 + 393 + 1. 9 
32 21,972 1,447 15. 2 897 24. 5 14.1 20,360 +1, 612 + 7. 9 
33 21, 509 1,434 15. 0 884 24. 3 14. 0 20,070 +1, 439 + 7 .2 
34 22, 000 1,484 14, 8 934 23. 6 14. 3 21,200 + 800 + 3. 8 
35 22,944 1,531 15. 0 981 23. 4 14. 5 22,270 + 674 + 3. 0 
36 23,793 1,629 14. 6 1,079 22. 1 15. 0 24,490 697 - 2. 8 
37 26,320 1, 724 15. 3 1, 174 22. 4 15 . 5 26. 650 330 - 1.2 
38 27,218 1,770 15. 4 1,220 22,3 15 . 6 27 ,690 472 - 1. 7 
39 29,377 1,822 16. 1 1,272 23. 1 15 . 8 28,870 + 507 + 1. 8 

1940 30,231 1,903 15.9 1, 353 22.3 16.1 30, 710 - 479 - 1. 6 
41 32,318 2,014 16.0 1,464 22.1 16. 5 33,230 - 912 - 2. 7 
42 23,399 1,796 13. 0 1,246 18. 8 15. 7 28,280 -4, 881 -17. 3 
43 17,309 1,522 11. 4 972 17. 8 14. 5 22,060 -4, 751 -21. 5 
44 21,224 1,507 14.1 957 22. 2 14. 4 21,720 - 496 - 2. 3 
45 23,481 1,567 15. 0 1,017 23, l 14. 7 23,090 + 391 + 1. 7 
46 32,875 1,763 18. 6 1,213 27 .1 15. 6 27,540 +5, 335 +19, 4 
47 34, 852 1,982 17. 6 1, 432 24. 3 16. 4 32,510 +2, 342 + 7 ,2 
48 36,314 2, 192 16. 6 1, 642 22.1 17. 0 37,270 - 956 - 2. 6 
49 41, 197 2,399 17. 2 1, 849 22. 3 17. 5 41,970 - 773 - 1. 8 

1950 45, 773 2, 680 17. 1 2, 130 21. 5 18. 0 48,350 -2, 577 - 5. 3 
51 51,074 2,865 17. 8 2,315 22.1 18. 3 52,550 -1, 476 - 2. 8 
52 56, 345 2,927 19. 3 2,377 23. 7 18. 4 53,960 +2, 385 + 4.4 
53 60,067 3,071 19. 6 2, 521 23. 8 18. 6 57,230 +2, 837 + 5. 0 
54 62,617 3,253 19. 2 2,703 23.2 18. 9 61,360 +1,257 + 2. 0 
55 65,326 3,459 18. 9 2,909 22. 5 19.1 66,030 - 704 - 1. 1 
56 71,526 3,520 20. 3 2 , 970 24. 1 19.2 67,420 +4, 106 + 6.1 
57 74, 705 3,539 21.1 2,989 25. 0 19. 2 67,850 +6, 855 +10 . l 
58 76, 101 3,650 20. 8 3,100 24. 5 19. 3 70,370 +5, 731 + 8.1 
59 60,898 3,724 21. 7 3, 174 25. 5 19 . 3 72,050 +8, 848 +12. 3 

1960 82, 641 3,983 20. 7 3,433 24. l 19. 6 77,930 +4, 711 + 6.0 
61 83,310 4,103 20. 3 3,553 23. 4 19, 7 80, 650 +2, 660 + 3. 3 
62 89,284 

P rejected 

1965 92,300 4, 615 20. 0 4,065 22. 7 20. 0 92,300 
1970 108, 700 5,340 20. 4 4,790 22. 7 20. 4 108, 700 
1975 126, 100 6, 105 20. 7 5,555 22. 7 20 . 7 126, 100 
1980 143, 800 6,885 20. 9 6,335 22. 7 20.9 143,800 

'Adjusted reglslrntlotta ~ reco rded ro(llotrn tlon• - 550,000. 
'Com pu le~ Auto tr ips~ 22 , 7 (rccoroed rcgt•lralions - 550,000). 
3DevlaUons shown or s ma.Uo..r, 2-4 out ar 32 years, ± 2,837; ± 7. 2, 
Note: Auto trips ~ hose via Tappan Zee Bridge. 

by 22. 7, yields 80,650,000 as the trans-Hudson auto trips for 1961 as computed from 
auto registrations. This compared with 83,310,000 trans-Hudson auto trips recorded 
for 1961 or 3. 3 percent above that computed. 

It may be interpreted that the regression line intercept on the X-axis indicates that 
there may be about 550, 000 autos in the traffic shed which do not cross the Hudson 
River at all, and that the other autos average 22. 7 trans-Hudson trips a year. This 
interpretation cannot be directly supported by available data. It does not seem unrea
sonable, however, when one considers the number of municipally- or county-owned cars 
like New York City's police cars, taxicabs, doctors' cars and others that seldom, if 
ever, have occasion to go beyond their circumscribed areas of operations. 

Again, while the regression line expresses only an empirical relationship, a priori 
reasoning would seem to indicate that the more autos there are in the traffic shed, the 
more auto trips will be made in the course of the year within the traffic shed. Also, 
by the law of probabilities it may be reasoned that the greater the total number of auto 
trips within the traffic shed, the greater the number of trips that would cross the Hudson 
River screenline that divides the traffic shed. 

Other students of traffic have demonstrated similar relationships, except that their 
relationships held at a given time over a number of small areas. Thus, in the Chicago 
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study area, the data indicated that the more cars owned per acre in the various resi
dential zones, the more person trips per acre were generated to and from homes. 1 

Thus, whether dealing with differences, as among small zones in an urban area at 
a given time, or with changes over a long period of time in the same traffic shed area, 
the more cars owned, the more trips across a screenline. An additional car owned 
yields a fairly constant number of trips. In the New York-New Jersey area, over time, 
an additional car owned in the traffic shed means 22. 7 additional auto trips in the cours, 
of a year across the Hudson River screenline. In the Chicago area, a difference of one 
car, as between zones, means a difference of 4. 2 person trips a day to and from home 
(Table 2). 

To test the accuracy of the regression line in the New York area over the 32-yr 
period (1930-1961, inclusive), each year's trans-Hudson auto trips were computed 
from the known auto registrations for the same years and compared with the recorded 
trips for the corresponding years (see Fig. 8 and Table 1). 

Out of the 32 annual trans-Hudson auto trips computed from known auto registrations 
for those years, 24 are within ± 7. 2 percent of the recorded trips. Out of the 12 years 
when differences exceeded± 7. 2 percent, seven were abnormal years which could have 
been recognized contemporaneously. Thus, trans- Hudson auto travel was held down 
in two World War II years (1942 and 1943) under gasoline rationing. On the other hand, 
there was super-normal travel in 1946 and 1947 as a reaction to wartime gas rationing, 
and in 19 57, 19 58 and 19 59 after the Tappan Zee Bridge was opened to traffic. In other 
words, the level of trans-Hudson auto travel computed from past known current auto 
registrations in the 18-county traffic shed came within ± 7. 2 percent of recorded trans
Hudson auto trips in 24 out of 25 individual "normal" years. 

Over the past 32 years, the aggregate of autos registered in the traffic shed has 
constituted the single most important determinant of the levels of annual trans-Hudson 
auto trip demand, irrespective of the declines in trans- Hudson railroad commuter 
passengers and the steady growth of trans-Hudson bus passengers in the same period. 

Auto ownership will apparently continue to be the single determinant that will largely 
establish annual levels of auto trips across the lower Hudson River-Upper Bay screen
line. But how does one project auto registrations into the future in 18 individual countit 
as well as in the 18-county traffic shed? This brought up a new difficulty. Extrapolati1 
county auto registrations as a time series, would again employ a weak statistical methc 
because it would ignore the different demographic changes in population and the differ
ent changes in the social and economic environments that will influence auto ownership~ 
A more desirable method would be to predicate future auto registrations on the basis of 
carefully prepared demographic projections of populations; after all, people determine 
auto ownerships. Here another statistical difficulty arose. Although county auto regis · 
trations have been available annually, population census figures are available only de
cennially. Intercensal annual population figures were merely population estimates. 
This paucity of recorded annual population figures thus limited the data for establishing 
correlations between auto registrations and populations to decennial data. 

SIZES OF HOUSEHOLDS DECLINING 

A priori reasoning would seem to suggest that numbers of households would be bette1 
indicators of car ownerships than would population figures proper. The auto is a house 
hold ownership rather than a personal ownership item. Also, in the past, numbers of 
households have expanded at a faster rate than populations proper, because the number 
of persons in household groups has been declining not only in the New York region, but 
in the country at large even though average family size has been increasing in recent 
years. 

Declining household size has been brought about by the larger numbers of unmarried 
adults and elderly persons maintaining separate living accommodations. Best judgmen1 
of demographers in the New York region indicated that factors that brought about declin 

1 HRB Bull . 253, p. 179, Fig. 2 (1960) . 
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in the average size of households in the past are likely to operate in the future. Con
sequently, "persons-per-household" factors were likely to continue to decline in the 
future. This means that there are likely to be more households per 1,000 additional 
persons in the future than in the past. In fact, in the past decade, population in some 
counties has actually declined and households expanded. Moreover , individual counties 

TABLE 2 

RECORDED VS COMPUTED RESIDENTIAL ZONAL PERSON TRIP DESTINATIONS ON BASIS OF 
ZONAL AUTO REGISTRATIONS IN THE CIIlCAGO TRANSPORTATION STUDY AREA IN 1956 

Residential Deviations 

Zone Auto Person Trip Recorded Rec'd-Com12tdd 
Regist. a Computed Destinations Computed Comptd 
(1, OOO's) (at 4. rnb trips RecordedC (Col. 4 f Col. 3) (Col. 5 - 100) 

per auto regist.) (1, OOO's) 
(1, OOO's) (%) (%) 

01 1. 3 6 25 4.17 
11 48.9 204 240 1.18 + 18 
21 29.5 123 131 1. 07 + 7 
22 23.2 97 88 o. 91 - 9 
23 30.0 126 122 0.97 - 3 
24 17.7 74 67 0.91 - 9 
25 11.9 50 42 0.84 - 16 
26 8.7 36 34 0.94 - 6 
27 15. 1 63 83 1. 32 + 32 
31 41. 0 171 156 0. 91 - 9 
32 42.0 175 169 0 . 97 - 3 
33 36.8 154 149 0.97 - 3 
34 23 . 1 96 89 0,93 - 7 
35 15. 9 67 63 0.94 - 6 
36 19 . 5 81 87 1. 07 + 7 
37 37.3 156 174 1.12 + 12 
41 58.7 245 214 0.87 - 13 
42 50 . 1 209 183 0.88 - 12 
43 62. 7 262 243 0.93 - 7 
44 38.0 159 144 0. 91 - 9 
45 21. 8 91 89 0.98 - 2 
46 54.1 227 222 0.98 - 2 
47 68.3 285 303 1. 06 + 6 
51 33.5 140 146 1. 04 + 4 
52 42.0 175 164 0 . 94 - 6 
53 35 . 0 146 138 0.95 - 5 
54 23.5 99 87 0.88 - 12 
55 20.0 84 81 0. 96 - 4 
56 38.5 161 159 0.99 - 1 
57 37.1 155 169 1. 09 + 9 
61 25.1 105 117 1.11 + 11 
62 32. 3 135 135 1. 00 
63 38.4 160 147 0.92 - 8 
64 27.8 116 120 1. 03 + 3 
65 16.3 68 63 0 . 93 - 7 
66 43.4 182 196 1. 08 + 8 
67 26.9 112 141 1. 26 + 26 
71 20.6 86 85 0.99 - 1 
72 26.4 110 106 0.96 - 4 
73 20.0 84 84 1. 00 
74 20.0 84 79 0.94 - 6 
75 4.2 18 17 0.94 - 6 
76 38 . 1 159 182 1.14 + 14 
77 16.9 71 73 1.03 + 3 

Total 1,341.6 5,607 5,607 100 

"'J'able 19, Vol. 1, CATS. 
b5 6o 000 residential person trip destinations 

= 4.18 person trips per auto registered. 
c 1, 3 l. , nuto i·egi.stre.tio."lJI 
Table 23, Vol . 1 , CATS . 

d 33 out of 11!1 devi.ations ± 9:1i or lees . 
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in the traffic shed differed widely in average size of households and in the rate at which 
household size was declining. 

In the case of each county, two assumptions were consistently made: (a) the number 
of persons per household would continue to decline in the years, 1960-80, and (b) the 
rate of decline would be approximately the same as in the past 20 years (Table 3). In 
this way, future individual households were derived from the demographic projections 
of the populations for each county and for the aggregate of the 18 counties for the years 
1965-80 in 5-yr intervals. 

For the traffic shed as a whole, the effect of projecting declining household sizes in 
the individual counties indicated a decline in average size from about 3. 16 persons per 
household in 1960 , to about 2. 79 persons by 1980. This represents a decline of about 
11. 7 percent in size of households for the next 20 years. 

The demographic population projections for the traffic shed indicate that by 1980, 
population will expand by about 25 percent over 1960. The anticipated 11. 7 percent 
decline in average size of households between 1960-80 would expand households per 
1, 000 persons by about 14 percent. Therefore, the number of households would expand 
by about 41 percent. 

EXPANDING AUTO OWNERSHIP RATES 

The geographical distribution of auto ownership in the traffic shed is dependent, to 
a large extent, on the spatial distribution of population and, more specifically, on the 

TABLE 3 
PERSONS PER HOUSEHOLD FOR 1940-1960-1980 AND 

PERCENTAGE CHANGES IN 20-YEAR PERIODS 

Persons per Household Changes 

Area 
1940 1960 1980 1960/1940 1980/1960 

(No .)a (No.)a (No.)b (%) (%) 

18 N. Y. - N. J. Counties 3. 71 3.16 2.79 85.2 88.3 
9 N. Y. counties 3.68 3.10 2. 67 84 . 2 86.8 
9 N.J. counties 3 . 79 3.33 3.01 87 . 9 90,4 

New York City 3. 64 2.93 2.38 80.5 81. 2 

N.Y. counties : 

New York 3.45 2 . 44 1.73 70.7 70.7 
Bronx 3 . 69 3.07 2.55 83.2 83.2 
Richmond 4 . 05 3.60 3 . 20 88 . 9 88 . 9 
Kings 3.76 3 . 09 2.54 82.2 82.2 
Queens ::l . :i!J 3 . iO 2.68 86.4 86 .4 
Nassau 3 . 76 3.73 3.70 99.2 99.2 
Suffolk 4.14 3.85 3.58 93.0 93.0 
Westchester 3. 88 3.35 2.89 86.3 86. 3 
Rockland 4.57 3.94 3.40 86.2 86 . 2 

N. J. counties: 

Bergen 3.71 3.38 3.08 91.1 91. 1 
Pas saic 3. 69 3.23 2.83 87.5 87.5 
Hudson 3.76 3.08 2. 52 81. 9 81. 9 
Essex 3.78 3.20 2. 71 84.7 84.7 
Union 3. 87 3 . 36 2.92 86.8 86.8 
Morris 3.96 3 . 64 3.35 91. 9 91. 9 
Middlesex 4.02 3.60 3.23 89. 6 89.6 
Monmouth 3. 69 3 . 48 3. 28 94.3 94.3 
Somerset 4.04 3.59 3.19 88.9 88.9 

aComputed from population (llld hou11ehold data from U.S. Su.reau of the Census. 
bCornputed by applying to 1960 county persons per household, the corresponding 1960/1940 county 

percentage changes. 



TABLE 4 

AUTOS PER 100 HOUSEHOLDS VS HOUSEHOLDS 
PER ACRE, 1960 

Households Autos 
per Acre Per 

County State of 100 
Committed Households 

Land1 

Rockland N.Y. 0. 6 137 
Somerset N . J. 0 ,7 105 
Morris N.J. 0 ,8 146 
Suffolk N.Y. 1. 0 146 
Monmouth N.J. 1. 0 128 
Middlesex N.J. 1. 6 127 
Westchester N.Y. 2.0 128 
Passaic N.J. 2.4 111 
Nassau N.Y. 2. 5 142 
Richmond N.Y. 2. 5 100 
Bergen N.J. 2.7 129 
Union N.J. 3. 0 135 
Essex N.J. 4.9 103 
Queens N.Y. 9 , 2 81 
Hudson N.J. 11 . 1 77 
Bronx N.Y. 19 . 2 47 
Kings N.Y. 20. 8 51 
New York N.Y. 51. 0 25 

1 La,nd coffllfltted to residential, industrial, commercial, 
lncstitut.1onal and transportation uses and publicly 
mmed of)C'n spaces. 
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spatial distribution of households. How
ever, it is also dependent on the varying 
degrees of conduciveness to auto ownership 
in the different counties. Availability of 
mass transit in four of the five boroughs of 
New York City and in Hudson and Essex 
Counties in New Jersey, for example, has 
made car ownership less necessary than 
in the more outlying counties. There is 
also a consistent tendency for counties de
veloped at low residential densities to dis
play high auto ownership rates (expressed 
as autos per 100 households) and for high 
density counties to have low ownership rates 
(Table 4). 

In the past two decades, auto owner-
ship rates have risen in most of the counties. 
In the whole 18-county traffic shed, auto 
ownership r a tes rose from 59. 7 autos per 
100 households in 1940, to 69. 8 in 1950, 
to 83. 4 by 19 60. It is apparent from these 
rising auto ownership rates that auto owner
ship in most counties has expanded even 
faster than households. 

When individual county auto registrations 
were plotted against county households in 
censal years 1940, 1950 and 1960, the rea
son was clear. In Figures 4, 5 and 6, 
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Figure 4. Aut o registr ati ons vs househol ds , 4 N. J. count ies . 
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Figure 5. Auto registr ations vs households, 4 N. Y. counties . 

straight lines are fair representations of the correlations between each county's auto 
ownership and its households. These straight-line relationships indicate that over the 
past two decades the average incremental individual county auto ownership rates have 
been uniform but consistently higher than such rates in any of the three censal years. 
Thus for the 18-county traffic shed, in the 20-yr interval , an approximate average of 
131 autos were added for every 100 additional households. This incremental auto owne 
ship rate is considerably higher than the auto ownership rate that prevailed even in the 
last year, 19 60, when the rate stood at 83. 4 autos per 100 households. Consequently, 
it would appear that county auto ownership rates in the traffic shed will probably con
tinue to rise in the future. 

However, it should be pointed out that the 131 autos added per 100 households added 
in thP tr::iffiC'. shPd during 1940-60, are not to be equated to the average auto ownership of 
new households added in the 20-yr period. Older households also increased their auto 
ownership rates in that period. There were no statistical data to determine how much 
of the auto ownership increment was absorbed by new and how much by old households. 

Even though these high levels of overall incremental car ownership rates are subjec 
to statistical data "blind spots, " nevertheless they do reflect two important factors tha1 
have been responsible for the continuing rise in car ownership rates. One has been thE 
postwar suburban residential developments that have been largely low density where 
cars have been essential for suburban living. As a consequence, the cars added per 
100 households were usually much higher than car ownership rates in older more densE 
populated areas. The other factor contributing to rising car ownership rates has been 
the rising trend in the standard of living which has increased ownership rates even in 
fully developed urban counties. 

Thus, Hudson County, N. J. and Kings County, N. Y. are examples of two counties 
where land uses have been largely developed. Their populations actually declined be
tween 1950 and 1960, but their number of households has increased. Their auto regis
trations and auto ownership rates per household have also increased. In Hudson Count: 
the auto ownership rate rose from 72 autos per 100 households to 77. In Kings County 
the ownership rate rose from 45 autos per 100 households to 51. 
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Figure 6. Auto registrations vs households. 
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In projecting individual county auto-ownership rates, it was assumed on the basis of 
such data as shown in Figures 3, 4 and 5 that the average incremental auto-ownership 
rates (auto ownerships added per 100 additional households) of each of the 18 counties 
experienced during the 1940-60 period would be the same in the next two decades. 
If this assumption were realized approximately, then the average number of autos per 
100 households for the traffic shed, about 83 in 1960, would rise to about 100 autos per 
100 households by 1980. 

SUMMARY 

Through the chain of relationships which were established between county popula
tions and households, county households and auto registrations, and between registra
tions in the traffic shed and trans-Hudson auto trips, the carefully prepared demo
graphic projections of county populations were translated into interstate auto trip de
mand across the lower Hudson River-Upper Bay screen line (Fig. 7). 

Table 5 gives the translation from (a) demographic projections of population, to (b) 
the correlative households, (c) to the correlative auto registrations, and to (d) the 
interstate auto trip demand. It indicates, that in the 1960-80 period an anticipated 27 
percent expansion in the population of the traffic shed would mean a 44 percent expan
sion in households, an overall expansion of 73 percent in auto ownership, and 85 per
cent expansion in interstate auto trip demand across the lower Hudson River-Upper Bay 
screenline. 
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Figure 7. Recorded and projected population, households, auto registrations, and trans
Hudson auto trips in the traffic shed. 

In absolute terms, an anticipated increase in population of 4, 075, 000 persons would 
produce an increase of about 2,090,000 households which, in turn , would produce an 
increase in car ownership of about 2,902,000. These cars would yield an increase in 
interstate auto trips of about 65,870,000. This is equivalent to a rate of growth of 
about 3 percent a year, compounded. 

This compares with an overall average rate of growth of trans-Hudson auto trips be· 
tween 1930 and 1960 of about 5. 1 percent a year, compounded (Fig. 8). If the future 
annual rate of growth of trans-Hudson auto trips were to continue at the same average 
rate established in the 30-yr period, their annual volume would double in about 14 yr. 
If continued at that same rate during the 1960-80 period, the 1960 annual volume of 
trans-Hudson auto trips of approximately 82. 6 million would reach a total of about 222 
million trips. This would represent a 20-yr increase of about 139 million trans-Hudso 
auto trips. 

This 139 million increase compares with the increase of about 65. 9 million inter
state aui.u irip::; vreU.ica.Ltcl Oft deuiog1~aphic projectio11s of county populations arid the 
chain of relationships with households, auto ownerships, and auto trips herein de
scribed. 

On the basis of the experience of about 5. 0 million annual auto trips per bridge lane 
the 65. 9 million additional interstate auto trip demand which would be developed be
tween 1960 and 1980, could be accommodated with about 13 additional lanes. This in
cremental annual volume in the next two decades could thus be accommodated by the 
margins of annual capacity available in 1960 plus the six lanes of the lower deck of the 
George Washington Bridge opened on August 29, 1962, plus six of the 12 lanes of the 
Narrows Verrazano Bridge which would be devoted to interstate vehicular traffic. 
Three of these will be available in 1965 and three more after 1975. 

There would, of course, be additional need to accommodate the 20-yr expansion of 
interstate truck and bus traffic. Consequently the need for a new interstate vehicular 
crossing would become felt before 1980. Planning for such a crossing would undoubted 
begin long before 1980, 
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TABLE 5 

RECORDED AND PROJECTED POPULATION, HOUSEHOLDS, AND AUTO REGISTRATIONS IN THE NY-NJ TRAFFIC SHED AND 
INTERSTATE AUTO TRIP DEMAND AND TRANS- HUDSON TRIPS, SELECTED YEARS, 1930-1980 

Annual Auto Annual Annual 
Households Autos Auto Trip Inter- Recorded 

Po11ulation per House- per Regist. Year holds (1, OOO's) 1,000 100 (1, OOO's) 
Persons (1, OOO's) Households 

Recorded 

1930 11,0 11 246 2, 708a I, 387 
1940 11, 822 270 3, 190 59. 7 1,903 
1950 13, 137 292 3,841 69. 8 2 , 680 
1960 15,095 316 4,775 83 . 4 3, 983 
1961 4,103 
1962 

Projected 

1965 15, 990b 327 5, 230C 88.2 4, 615d 
1970 17, 040b 337 5, 750c 92 , 9 S, 340d 
1975 18, 1200 347 6, 295C 97. 0 6, 105d 
1980 19 , 170b 358 6, 865c 100. 3 G, 995d 

Changes (%) 

60/40 128 117 150 140 209 
80/60 127 113 144 120 173 

Computed Cha11ges per Year (%) 

60/40 1. 2 0. 8 2. 1 I. 7 3. 8 
80/60 1,2 0, 6 1. 8 0.9 2. 8 

~f'Jmllies. 
R PA 8ullelm JOO 9/62, 'I'lll>le 5, p. 36, A1>1l<'ndlx. 

cBJ.scd on ~eclln nn r.ounty p1•0Jeclions of persons per hous hold (1940-1960) . 
dBa..sed on county Jnc.r m r 1nl auto reglstra.llons por inc.rc1nontn.l households (1940-1960). 
e[3:Jscd on formula: 1u u1un..l nuto trip demands 22 . 7 x (nuto rcglst. - 550.000). 

Demand state Trans-
per Auto Trip Hudson 

Auto Demand A uto 
Regisl. (1, OOO ' s) Trips 

13 , 7 19 , oooe 18, 811 
16. I 30,710 30,231 
18, Q 48,350 45, 773 
19. G 77,930 82,641 
19, 7 80,650 83,310 

89,284 

20 . 0 92, Jooe 
20. 4 108, 700e 
20. 7 126, 10oe 
20 . 0 143, 0ooe 

122 254 
107 185 

1. 0 4.8 
0. 3 3.1 
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FURTHER STUDY OF AUTO OWNERSHIPS 

It has been shown that auto ownerships are the prime determinants of auto trips in 
a metropolitan area. Auto registrations become available annually. On the other han 
determinants of future auto ownerships, population and households, become available 
as recorded census data only decennially. In intercensal years, population and house 
hold data are only estimates, consequently there is a need to check auto ownership 
projections based on demographic population and household projections more often tha 
every 10 years. Auto ownership projections should be checked preferably with annual 
projections of their determinant series, recorded indicators which could be checked 
annually themselves. 

Auto registrations are also closely related to licensed drivers as might be expecte< 
Nationally, for example, in the past 15 years, an average of about 90 autoi has been 
added for every 100 new licensed drivers. Annual projections of licensed drivers cou 
therefore be forged into powerful tools for forecasting annual auto ownerships and 
checking the goodness of these forecasts annually through recorded auto registrations. 

The 1960 census data of population recorded the boys and girls who, each year, for 
the next 20 years will become potential licensed auto drivers. They also record the 
number of oldsters who are likely to give up driving, in the next 20 years. Thus by 
aging the 1960 population data year by year, the net potential drivers who will be adde 
each year could be determined. These data could then be converted into annual fore
casts of probable licensed drivers from which future annual auto registrations could b 
estimated. 

Thus the 19 60 census of population by sex and age composition in single year steps 
could be used as excellent determinants of annual auto registrations whether in a metr 
politan area or in the entire nation. This is a worthwhile project. 




