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A STUDY OF THE WEIGHTS AND DIMEN- 
SIONS OF TRUCKS 

Reported by J. T. THOMPSON, Highway Research Specialist, U. S. Bureau of Public Roads, and Professor of Civil Engineering, the Johns Hopkins University 

DETERMINING THE WEIGHTS 

How do the over-all dimensions of loaded motor vehicles 
vary with manufacturer's rated capacity? 

How are the gross loads of motor vehicles distributed to the 
various axles? 

To what extent do operators exceed 
recommended loading, and how does prevalency of this 
“overloading” vary with manufacturer’s ratings? 

To what extent are tires being similarly overloaded? 

HESE ARE typical of the questions which should 
be answered by those who must consider dimen- 
sions and load concentrations in providing clear- 

ance and strength in the design of highways and high- 
way bridges, by. highway economists who would properly 
allocate highway costs to the various classes of vehicles, 
by manufacturers of both vehicles and tires, and by 
highway administrators and legislators who would in- 
telligently restrict motor vehicle size and weight and 
legislate fair tax rates to sustain highway programs. 

Those who have had to seek the answers to these and 
similar questions know that hitherto existing data, such 
as manufacturer’s specifications, fail to provide them. 
So far as the writer knows, there is no way to obtain | 

roadside 
where vehicles may be studied as they pass. 

this information except ‘by establishing 
‘‘clinics”’ 

OBSERVATIONS MADE ON TWO MAIN TRUCK ROUTES 

The following data have been obtained from just such 
clinics. During the summer and fall of 1934 the Bu- 
reau of Public Roads of the United States Department 

the manufacturer’s | 

AND DIMENSIONS OF TRUCKS. 

/of Agriculture with the cooperation of the Johns Hop- 
| kins University, the Maryland State Roads Commis- 
| sion, and the Commissioner of Motor Vehicles of Mary- 
land, operated two stations at which commercial ve- 

| hicles were weighed and measured. One of these was 
| located on Route U S 40, leading north fr om. Baltimore 
toward Philadelphia, the other on Route US 1 leading 
south from Baltimore toward Washington. These sta- 
tions were operated alternately for periods of approxi- 
mately 2 weeks from the middle of June to the middle 
of November. During the entire period 10,700 ve- 
hicles were observed, 7,100 when loaded and 3,600 when 
empty. Itis believed that the data constitute a repre- 

| sentative sample of truck traffic on main highways in 
this area. Further investigation is needed to deter- 
mine if the data are representative of truck traffic on 
main highways generally. 

The field party of 4 men consisted of a uniformed 
officer to direct traffic, a notekeeper, and 2 others who 
shared the duties of weighing and measuring. Aside 
from the seales no other special equipment was used. A 
cloth tape and a level-rod with a horizontal arm for 
calipering heights answered every purpose. 

In order to avoid the recurrence of data relating to 
identical vehicles frequently passing the station, identi- 
fication cards were issued to all operators and no vehicle 
was recorded more than once loaded and once empty 
when proceeding in each direction during any one 2-week 
period. 

The procedure was as follows: All commercial 
vehicles were stopped. Identification cards, if pre- 
sented, were examined. If a card were presented indi- 
cating that the vehicle, loaded or empty, had already 
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been recorded when traveling in the same condition 
and in the same direction during the current 2-week 
period, the vehicle was permitted to pass. Otherwise 
it was run on the scales and weighed first with all 
wheels on the platform. It was then moved ahead 
by stages until, first the forward axle, and then each 
successive axle was off the platform, determining after 
each movement the weight carried on the axles remain- 
ing on the platform. At the same time the over-all 
length, height, width, and wheel base were determined; 
the manufacturer’s marker and registration data were 
inspected for make of vehicle and manufacturer’s rated 
capacity; and the license number was noted. 

As the field reports came into the office the informa- 
tion contained in and derived from them was tabulated 
on large ruled master sheets, and these were used in 
segregating and analyzing the data. Where the data 
permitted, pay loads were determined by subtracting 
the measured empty weights of vehicles from their 
gross weights as measured on loaded trips. The deter- 
mination was facilitated by preparing, for each vehicle 
initially observed, a file card, bearing the license num- 
ber, on which was entered after each observation of 
the same vehicle a reference to the pertinent field data 
sheet. 

Before proceeding to the remainder of this report, 
the reader should have in mind the size and weight 
restrictions of Maryland laws because of their influence 
upon the data. From the beginning of the study in 
June until the middle of October no attention was paid 
to violations of these laws nor were penalties of any 
kind imposed. This was done intentionally to encour- 
age unrestricted operation. The number of observed 
weight violations was small—less than one percent. 
After the middJe of October, at the insistence of State 
authorities, the laws were enforced and nine arrests 
were made for overweight, 1,500 weighings being 
recorded during the corresponding period. 

The Maryland laws may be briefly summarized as 
follows: 

Maximum dimensions 

Width: 4. 305 322 ee See ee ee eee S6 inches. 
Tenet ee er ee a er ee ee Unrestricted. 
Height tos 0h Atak Sen Jee so Ree eee Unrestricted. 

Maximum gross weights 

On solid-tires 2-2 £22 220 eae eee eee 650 pounds per inch 
of tire width. 

On pneumatic tires: 
Single unit, 4 wheels, 2 axles________ 
Single unit, 6 wheels, 3 axles________ 
Combination of 2 vehicles (tractor 

and semitrailer or tractor and full 
trailer) combined weight________—_ 

25,000 pounds. 
40,000 pounds. 

40,000 pounds. 

GROSS WEIGHTS NOT IN PROPORTION TO RATED CAPACITIES 

Reference will be made in this report to the term 
‘“manufacturer’s rated capacity”? as applied to both 
vehicles and tires. Applied to single vehicles and 
tires, the term as used means the carried load which 
the manufacturer recommends as safe and economical 
for the vehicle or tire in question. Applied to tractor- 
semitrailer combinations, it refers to the carried load 
of the semitrailer only. 

1 There is nothing in the Maryland law to prevent adding to these combinations of 
2 vehicles an indefinite number of units weighing as much as 40,000 pounds each. 
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GROSS WEIGHT-THOUSANDS OF POUNDS 

Figure 1.—FrReQuENCY DIsTRIBUTION BY GROSS WEIGHTS OF 
LoapED SINGLE VEHICLES. 

Figure 1 and table 1 show the frequency distribution 
by the gross weights of loaded single vehicles, expressed 
in terms of numbers of vehicles and the percentages of 
the total number of loaded vehicles of each capacity 
class having gross weights falling within various class 
limits, defined to the nearest thousand pounds. In 
tables 2 and 3 these data are segregated respectively 
into 4-wheel and 6-wheel classes. As stated above, 
4-wheel single vehicles may legally carry 25,000 pounds 
and 6-wheelers 40,000 pounds. 

It is immediately evident that the gross loads of 
vehicles of small capacity are much greater in propor- 
tion to the rated capacity than are those of large capac- 
ity trucks. Comparing the 1%- and 5-ton classes in 
table 1, for example, the ratio of rated capacities is 
3.33. If gross weight were proportional to capacity, 
5-ton trucks would have an average gross weight of 
3.33 by 10,500 equals 35,000 pounds; actually they 
average 21,600 pounds. 
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TaBLE 1.—Frequency distribution of gross weights of all loaded single vehicles, percentage of total observations in each capacity class 

Aver- Gross weight, 1,000 pounds Total 
ota 

Manutfacturer’s rated capacity Hates obser- 

weight | 4-6 7-9 | 10-12 | 13-15 | 16-18 | 19-21 | 22-24 | 25-27 | 28-30 | 31-33 | 34-36 | 37-30 | 40-42 | 43-45 | Vations 

Pounds | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 
BEMRTIOAS wien coe Sas = Se ae ee 6, 400 70. 0 20. 0 Lia oe eee RD aie sp Mab, sae (SS oa S| re eS, | CaS Ne ES en | eee ae el Smee ace Ae 30 
Pee LOR =. seo s- = ee eee 10, 500 18. 4 26. 1 22.6 PRN a 6.9 Lod 0.4 0.1 UNL ee OS ed a ne ee een (eee oe 2, 920 
i eS eee eee 14, 400 1.9 14.5 19.3 21.1 ore 15. 4 3.8 Rs 2 Soe eel Te Cee] SS ll | es eee 533 
2 TO eee Se ee ee ee nes 16, 300 1.3 129 14.6 20. 1 26. 0 14.6 9.6 4.2 1 em | ea Ae 0. 2 tie OY ye he SE ne ae 458 
Lo ee ne 18, 100 —2 3.3 GIRS 15.0 20. 4 26. 2 14.8 5.6 1,2 Ont “ie Sous Uist) eet ee 427 
EEA oe ee ee 20, 600 Ph | a 7.6 15. 3 14.5 19.0 17.6 11.4 3.1 1.5 5.3 .8 .8 0.8 | 131 
CO Th) ae a ee oe eee 21,600) |= 2.9 8.6 8.6 22.8 5.6 8.6 22.8 8.6 BS! Guiles ake ANA | She As eed (tery ees 35 
DURE Arcee Oe oo Senin See ot 21, 600 24 \Sneaeene 4.2 6.9 16.8 25.6 25. 6 9.5 3.1 18) 3.0 2.3 | i een 262 
[ee AED AvONS soos oe Saeko oe 25, 400 | Pa hel [eee 4.7 4.7 11.6 23.2 9.3 9.3 2.3 =a | 4.7 13.9 | DUS Madu eae | 43 

| | | 

TABLE 2.—Frequency distribution of gross weights of loaded 4-wheel single vehicles, percentage of total observations in each capacity class 

Aver- Gross weight, 1,000 pounds Total 
; ota 

Manufacturer’s rated capacity mec a obser- 
weight | 4-6 7-9 | 10-12 | 13-15 | 16-18 | 19-21 | 22-24 | 25-27 | 28-30 | 31-33 | 34-36 | 37-30 | 40-42 | 43-45 | vations 

Pounds | Percent | Percent | Percent ; Percent as Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | ‘Pe rcent | Number 
(ODD: ee 6, 400 70.0 20. 0 ar ase asa (MRS ee ig fe ee oe ee eel (CO ee ee eee ee | eee el) ees | ee ee 30 
i 03) TROGLL aes eee We ee ar 10, 100 19.8 26.9 23.5 2320 a - 0.4 0.1 0.1 (CRN Cl St Sioa | ee pe ee A lle, OP Wa aes | Set Bs 2, 695 
REL eee Sf et ee 14, 300 2.0 14, 2 2051 PA Ney 22.9 14.8 3.6 37 fall ee 2g ee aah BEE eg pee S| hp Sa iy ee pe ens 511 
ALGS {UD Nes De 8 ee er Ee epee 16, 000 1.4 8.4 15.2 20. 5 25. 6 14.9 9.8 4.0 7) eet |B eRe 3 oe || 2S SOE | epee ee 429 
OES Sel ge ee a ee ene 17, 800 <3 3.3 11.4 Oud 20. 4 27.6 16. 4 5.3 3 0.3 eli teat SRE | IE, ol re pe 395 
Ba TAS = ttn ones We eee 18, 600 7 | ep eee 9.4 17.0 Wek) 20.8 18.9 IES; Gilera NE ACO eT ll eee BER ee 106 
OL MADE ae Sie as 8 ke Se er ae LS OOM peer ote oo ee 17.6 5.9 85, 2 6.9 11.8 PEG, | Nes eee Seamed ake ee eam. A! 50, hae ae le | 17, 
13 i AR a ae eee H20: 100" | On| eeeeee 5. 1 7.9 18.1 28. 1 28. 2 LOT nO on ees nee ene See | er See [eee eee 216 
Arena ONG See at aoe en 2 19, 200 | Ao See. 8.7 rt H/ 17.4 34.9 4.3 Liste oe 8 } te le| es ee SE ae EA > OD nee Nd 23 

| | 

TaBLeE 3.—Frequency distribution of gross weights of loaded 6-wheel single vehicles, percentage of total observations in each capacity class 

| 
¥ Gross weight, 1,000 pounds 

: | che iy Total 
Manutfacturer’s rated capacity sia ; obser- 

weight | 4-6 7-9 | 10-12 | 13-15 | 16-18 | 19-21 | 22-24 | 25-27 | 28-30 | 31-33 | 34-36 | 37-30 | 40-42 | 43-45 | V@tions 

Pounds | Percent cena Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 
POOPURA ee ay opel Ge eR SRS LI at eR oe a | ee es ee eae | ein ee | ee ae] (eS ne ee | ee ae SE ee | ep eee pep niet 0 
eeEONS 4 ee) oe ee eS hs 14, 900 Pa | 12.9 12.9 25.7 Bacil: 17.8 4.9 (GSES |S ce a Ip NT ey | pg i a Sh (ge 225 
Lae 2 eae a PEBOG dee ee e827 4.5 Metal ae wel Bene Oy ache Fae aap i el | aS ee eel RE Pees ened 22 
PEER OU Ste eer ee ae ok oe eee Zhe 200) |e oes eee ees 6.9 13.8 31.0 10.3 6.9 6.9 ES Sate (espe ee aa 3.5 Ox0F eee eee Soe 29 
Oy REDS be de 5 EO Seg oe a PPE Ui le> =e eee 3.1 15. 6 6.3 18.8 9.4 6.3 9.4 12° 3 6.3 | G3 Soul peas 2< 32 
3) ENGR. = RO 8 ee ee 29 OD Mee ee [pee ee es | ace 8. Oat Renee eet 12.0 12.0 8.0 12.0 8.0 28.0 4.0 4.0 | 4.0 25 
OS | Sk ee ee nee 24,800 |Eo2 =e SIN ee eee Ee ie ad 5.6 5.6 22.0 16.7 USSD p= eee ee a es (cee ae | 18 
S ROK 3 Sa ae ee eee 28 SOOM ee | es eee eS 2. 2 10.9 13.0 13.0 4.3 13.0 6.6 | 17.4 13.0 RG | Sees oe | 46 
aisle SPO) a ES Se ee ee DAO OU ee ee eer eee Acne oe ee leo 5.0 10. 0 150m psesee 5.0 | 5.0} 10.0 30. 0 PLUM ON Se eee 20 

In tables 4, 5, and 6 vehicles of the heavier gross 
weights are analyzed according to rated capacity. 
Table 4 is a classification of all single vehicles of gross 
weights exceeding 21,000 pounds. ‘Table 5 is a similar 
classification of the 4-wheel vehicles only, and table 6 
deals similarly with 6-wheel vehicles only. 

Table 4 shows that of 4,839 single vehicles observed 
427 or 8.9 percent had gross weights in excess of 21,000 
pounds. It is a common belief that such gross weights 
are associated mainly with vehicles of 5- and over-5- 
ton rated capacity. Actually, as shown by table 4, 
only 144 or a trifle over one-third of the 427 vehicles of 
eross weight exceeding 21,000 pounds were of these two 
largest rated-capacity classes. Over a fourth of the 
total number—112 out of 427—were vehicles of 27 tons 
rated capacity or smaller, and 16 were trucks of 14 tons 
rated capacity, sizes eenerally well within the common 
conception of medium vehicles. 

Referring again to table 4, it will be seen that only 
190 (4.0 percent) of all loaded vehicles were found to 
have gross weights in excess of 24,000 pounds, and that 

the number of these that were of the 5- and over-5-ton 
capacity classes was only 73 (38.4 percent). Again 
vehicles rated at 24 tons capacity and less were found 
to constitute a very considerable percentage (18.4 per- 
cent) of the total, and still a few 1'-ton trucks were 
included. 

As shown by table 1, it is not until gross weight rises 
in excess of 30,000 pounds that the last of the 14s- and 
2-ton trucks disappear; but the 61 trucks, shown by 
table 4 to be in excess of that weight, include repre- 
sentatives of all rated-capacity classes from 21% tons 
upward. In fact, not far from half of the number were 
rated at less than 5 tons capacity 

The final columns of table 4 show that 10 or about 
0.2 percent of all observed loaded single vehicles 
weighed above 40,000 pounds. All of these were rated 
at 3-ton capacity or more and 7 of the 10 were of the 
5- and over-5-ton classes. By comparison with table 
6 it will be seen that all of these trucks were 6-wheel 
vehicles, and all were violators of the Maryland law 
which sets the limit for such trucks at 40,000 pounds; 



40 Vol. 16, no. 3 BO BACAR ORI 

Tapie 4.—Classification of all heavy-loaded single vehicles accord- 

ing to manufacturer's rated capacity and gross weight 

Total Loaded vehicles having gross weights exceeding— 

| a 
Manufacturer’s rated | loaded | 

capacity | vehi- 21,000 24,000 30,000 40,000 

cles pounds pounds pounds pounds 

ie 7 |_ 
| 

No. No. | Ect..\| No. | Lect. | No. \ Pet. No. |-2ct- 

tous eee ees | 30 Wee Se Se eS a Ee a he | eee 

144 tons 2, 920 16} 3.8 3 1 PES 3 een ed Nees By Nee aE Le 

2 tons_ 533 25 5.9 5 2:6 2 eee eee eee oe eer 

216 ton 458 WL L626 27 | 14.2 3 4392 ee eee 

3 tons_- 427 | 99 | 23.2| 36 | 19.0 ve |) an i 1] 10.0 
31% ton 131 54 | 12.6 31! 16.3 12 | 19.7 2 20.0 

4 tons_- 35 180 |) e409) bal y9 PWS als) (oem nel eae 
5 tons_. 262 121 | 28.3 54 | 28.4 21 | 34.4 3 30.0 

Over 5 tons 43 23 5.4 19 | 10.0 14 | 22.9 4 40. 0 

MNO Casas cee 4, 839 427 | 100.0] 190 |100.0 61 | 100.0 10 | 100.0 
Percentage of total : 
loaded vehicles-.-__- 100 SOM eae AS Qa oes Lieee a Ona eee 

Taste 5.—Classifization of heavy-loaded 4-wheel single vehicles 
according to manufacturer's rated capacity and gross weight 

Total Loaded 4-wheel vehicles having gross weights ex- 
F ie Sea ceeding— 

Manufacturer’s rated | Toaded| 
capacity eal 

|vehicles| 21,000 pounds | 24,000 pounds 30,000 pounds 

c | 

Number| Number] Percent Number, Percent |Number| Percent 
1 (One ee | 30) /eezece Es eee eee elie oe Sel Needs ee Nay SS Fe 
11) tons. 222s) 5--2— oe 2, 695 4 1.3 5 lhe eae senna Le 
2 tonsa soe ee 511 22 eto 4 cE ON reed 2) Ot Gane pan 
O16 CONS 2 a eee eers 429 60 19.8 18 18 7s eee eee ee 
SfonS2s2203e. Sees eae 395 84 PET 23 23.9 it Gh a} 
Sup tons ee eee 106 34 1. 2 14 14.1615 oe eee ee 
A CONS 21 Ee 17 6 2.0 4 cP Ty ears oe BR 
® tONSoe ee ee 216 87 28.8 26 Pe if 33.3 
Overs tonss2_-- 22-2. -= 23 6 2.0 5 5.2 1 33. 4 

otale nese eee 4,422 | 303 100. 0 96 100. 0 a 100. 0 
Percentage of 

total loaded 4- 
wheel vehicles- 100 Ga ieeaee es D2 0 er eee ONS | Sees 

| 

TaBLE 6.—Classification of heavy-loaded 6-wheel single vehicles 
according to manufacturer’s rated capacity and gross weight 

ee Loaded 6-wheel vehicles having gross weights ex- 
| Total ceeding— 

Manufacturer’s rated Reena 
capacity ee nhedl 

anielod 21,000 24,000 30,000 40,000 
| pounds pounds pounds pounds 

No INOS ECE aelN Ocal fe Chelle N Oem (ECL on MeN Onan mee Che 
I TOMj=~=2-. = 2B Poke Sa ee eS oem i i ahr aa te wee el | ree 

146 TONS == see eee 225 12 9.7 1 TO Yee |, e e et l |S 
ZR OTG 2 =e eee ee oe 22 3 2.4 1 Wi (Arnie ES Eat 
23 tONSO Fee eee 29 11 8.9 9 9.6 3 De Nie Ast eas rae 
So LON Ce eee ae 32 Lbs) 12.1 13) || 13.8 GF) L038, 1 10.0 
oye TONS See eee 20 20 | 16.1 if} MSE 12 | 20.7 2) 20.0 
A TONS: 20 eee eee 18 12 9.7 SGN || abe 4 G30 Neo e eas 
Sits. 3. oe ee ee 46 34 | 27.4 28 | 29.8 20! 134.5 3 30.0 
Overma toncses eee 20 ib |) alesse ey 14 | 14.9 ile) | Bees 4} 40.0 

Rotal=— eee 417 124 |100.0 94 |100. 0 58 |100.0 10 | 100.0 
Percentage of 

total loaded 
6-wheel _ve- 
icles: Seeaeee LOOMM295 8 eee es PAG). || See eS 135,018| oes 9: | eee 

| 

vet in view of the fact that their heavier loads were 
carried on six wheels, many of these vehicles unques- 
tionably made less demand upon the strength of the 
road than the heavier 4-wheel vehicles of gross weights 
between 21,000 and 24,000 pounds. 
By comparing tables 4, 5, and 6, it will be seen that 

58 of the 61 vehicles observed to have gross loads over 
30,000 pounds were 6-wheelers. The three 4-wheel 
vehicles all weighed less than 40,000 pounds, and, as 
shown by table 5, represented the 3-, 5-, and over-5-ton 
rated-capacity classes. 

In the larger groups of vehicles of gross weights 
exceeding 24,000 and 21,000 pounds the numbers of 
4-wheel vehicles are relatively higher, made so by the 
preponderance of the lighter gross loads carried on 4 
wheels. 

VEHICLES OF ALL RATED CAPACITIES FOUND TO CARRY 
HEAVY LOADS 

Table 7 and figure 2 show the gross-weight-frequency 
distribution for tractor-semitrailer combinations. The 
tendency to heavier loading of the smaller units in 
relation to capacity is again evident. If gross weights 
were proportional to semitrailer capacities, the 5-ton 
class would average 3.33 by 20,800 equals 69,200 
pounds, whereas it actually averages 27,100 pounds. 

150 
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FigurE 2.—FREQUENCY DISTRIBUTION BY GROSS,WEIGHTS OF 
LOADED TRACTOR-SEMITRAILER COMBINATIONS. 

Three cases of overloading, producing gross weights 
of over 42,000 pounds, are chargeable to the over-5-ton 
class. The group of gross weights between 40,000 and 
42,000 pounds, which with the tolerance permitted by 
the State roads commission includes only legally 
loaded vehicles, shows a rated-capacity range of from 
2 to over 5 tons. 

In table 8 the heavier tractor-semitrailer combina- 
tions are shown in groups exceeding each of several 
eross-weight limits corresponding to those shown for 
single vehicles in tables 4, 5, and 6. These data show 
that the numbers of combinations exceeding the limits 
shown constitute a much larger percentage of the total 
number of such vehicles than in the case of either 4- 
or 6-wheel single vehicles. Nearly two-thirds of all 
semitrailer combinations observed exceed 21,060 pounds 
eross weight, and almost half weigh more than 24,000 
pounds gross. While about one-fifth of the total 
number exceed 30,000 pounds, only 2.7 percent weigh 
more than 40,000 pounds. Here again it is apparent 
that the heavier gross loads are not by any means 
carried exclusively on vehicles of the larger rated- 

i capacity classes. On the contrary the smaller rated- 
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TaBLe 7.—Frequency distribution of gross weights of loaded tractor-semitrailer combinations, percentage of total observations in each 
capacity class 

Aver- Gross weight, 1,000 pounds Total 
Manufacturer’s rated age ota 

capacity gross | l Nl obser- 
weight | 7-9 | 10-12 | 13-15 | 16-18 | 19-21 | 22-24 | 25-27 | 28-30 | 31-33 | 34-36 | 37-30 | 40-42 | 43-45 | 46-48 | 49-51 | Vations 

| | 3 

Pounds| Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent |Pe ercent | Number 
IU UGS Sa 20, 800 1.8 7.0 | 10. 5 19.3 8.7 19.3 26.3 6.3 1 = ial ee coe, Ree [as Mee a) BE eS ee ee eee eee os | 57 
Jako 1G. ee oe 23, 200 2.1 4.3 2.1 =| AG |) eas | Ge 8.5 4.3 Paei es eee ae ni ls SRE eal oe (eee 47 
uot, 225000 see eee 2.3 Ga) sha Sal | ie ated 6.5 1.3 INS alerts A eee hn (eben 307 
CC eS ee ees WAN TOO soos sans 3. 2 9.7 8.1 Wee 14.5 16. 2 6.4 8.1 4.8 8.1 | i a ieee a ese ee ae | antacave | 62 
OE Si LOO Wee e 6.9 3.9 3.9 9.8 LS 10.8 157 11-8 5.9 ley BO tie al ete eet we Sete oe | 102 
SUVOrIO TOUS<— = 5-2-0 s0= 28/200 Ee oe 2.2 | 4.5 | 6.2 12.4 12 LZ 8.9 11.8 11.8 12.4 5.6 0.6 0.6 | 0.6 | 178 

capacity classes are represented by significant numbers 
of vehicles in each group up to the 30,000-pound limit. 

TaBLe 8.—Classification of all heavy-loaded tractor-semitrailer 
vehicle combinations according to manufacturer’s rated capacity 
and gross weight 

Tota] | Loaded vehicles having gross weights exceeding— 

Manufacturer’s rated | , 2! 
capacity loaded | 

vehi- 21,000 24,000 30,000 40,000 
cles pounds pounds pounds pounds 

No UNG ral eeeechan| NO leche INOsmie ECL nei On| elec: 
MembOUSE oe a5 57 30 6.1 19 5.4 1 QRGN seme ee eee 
CON Oy aS) = eee ee 47 31 6.3 19 5.4 | 4 2.5 1 5.0 
BiLOMS een ans shoe Se 307 184 | 37.3 107 | 30.6 sho) at ee: ee 
BeOS. ee oo ee 62 38 Me FF 29 8.3 15 9.3 2 10.0 
LS sae re ee 102 4.) L526 63 | 18.0 36 | 22.4 4 20. 0 
Ovens bons. so... = 178 133 | 27.0 113 | 32.3 THE | CREEKS 13 65. 0 

4G ioyt eS ee ee 753 493 |100. 0 350 |100. 0 161 |100.0 20 | 100.0 
Percentage of total 
loaded vehicles ____- NOOR EG0aou ese ee AGED eee D1 a4 tee Dae ial |Sae eae 

Table 9 shows the gross-weight-frequency distribu- 
tion of all loaded vehicles. Four- and six-wheel single 
vehicles and semitrailer combinations of all rated 
capacities are here classified according to gross weight 
irrespective of type or rated capacity. The most 
significant indication of this tabulation is the large 
percentage of all loaded vehicles that exceed 21,000 
pounds gross weight. It is shown that 16.5 percent of 
all loaded vehicles had gross weights in excess of the 
amount commonly assumed to correspond to a rated 
capacity of 5 tons. 

LIGHT TRUCKS CARRY GREATEST OVERLOADS 

It was possible by the methods employed to deter- 
mine the weight of the load carried by 1,429 single 
vehicles and 219 semitrailer combinations. Table 10 
shows the frequency distribution on the basis of the 
ratio of load carried to manufacturer’s rated capacity 
for the single vehicles. As previously indicated in the 

analysis of gross weight, it 1s here definitely shown 
that loading in excess of rated capacity is far more 
prevalent in the case of small trucks than of large ones. 
On the average, the 1-ton trucks were found to 
carry one and two-thirds as much as the recommended 
load, while the 5-ton trucks averaged just about their 
rated-capacity load. In extremes, the smaller truck 
is loaded to 4, 5, and even 6 times its rated capacity; 
the larger one is seldom loaded more than twice its 
capacity. 

TaBLe 9.—Frequency distribution of gross weights of loaded 
vehicles of all classes, percentage of total observations 

[Total number of vehicles observed, 5,592] 

Percent- Percent- 
age of age of 

Gross weight total Gross weight total 
number of number of 
vehicles | vehicles 

4,000-6,000 pounds--_-__-----_ 10. 4 || 28,000-30,000 pounds--__-_-_- 1.8 
7,000-9,000 pounds __--.-----_- 16.0 || 31,000-33,000 pounds_---_--__- 3 
10,000-12,000 pounds_-_-._____ 16.8 || 34,000-36,000 pounds. ---_----- 1.0 
13,000-15,000 pounds- --______ 18.7 || 37,000-39,000 pounds-_--_---_--- 1d 
16,000-18,000 pounds_________ 12.1 || 40,000-42,000 pounds-_~---__-- .5 
19,000-21,000 pounds. - ---_---- 9.5 || 43,000-51,000 pounds--_------_- sal 
22,000-24,000 pounds_-___-___-_- 6.8 ——— 
25,000-27,000 pounds_-_-__-_--- 3.9 OCR Ae eae sean = eee 100. 0 

In figure 3 is shown a comparison of the numbers of 
loads of various weights carried by 114- and 5-ton trucks 
respectively, on the basis of the total number of each 
class occurring in the gross weight analysis. It is 
significant that the 1-ton truck appears in this graph 
as the carrier of ieee enceen 6 and 10 tons more nu- 
merously than the 5-ton truck. 

Table 11 shows an analysis of the loading of semi- 
trailer combinations. Sufficient data could be obtained 
for only four capacity classes, but the evidence parallels 
that shown for single vehicles in table 10. Semitrailers 
of large rated capacity were found in practice to carry 
loads “which, in the average, about equal the recom- 

TaBLE 10.—Frequency distribution of capacity use of loaded single vehicles, percentage of total observations in each capacity class 

Ratio of carried load to capacity 

Manutfac- 
, Aver- 

ey age Total 
ca anette - |ratio| O- |0. 25-|0. 50-/0. 75-|1. 00-/1. 25-1. 50-|1. 75-|2. 00-|2. 25-|2. 50-]2. 75-|3. 00-|3. 25-|3. 50-/3. 75-|4. 00-|4. 25-|4. 50-}4. 75-|5. 00-/5. 25-|5. 50-5. 75-|6. 00-|6. 25-| obser- 

P y 0.25 | 0.50 | 0.75 | 1.00 | 1.25 | 1.50 | 1.75 | 2.00 | 2.25 | 2.50 | 2.75 | 3.00 | 3.25 | 3.50 | 3.75 | 4.00 | 4.25 | 4.50 | 4.75 | 5.00 | 5.25 | 5.50 | 5.75 | 6.00 | 6.25 | 6.60 ee 
ions 

Num- 
PereweeChe ect ech | chs Pete) Pct. | Pct." Pet. | Pct. || Pets| Pct. Peb. \ePct. | Pet. Peck. | Pots) Pcta Pet. \ ecto Pek. |) Pet.) Pct.) Pet. Pet.) Pet. | Pet. | ber 

Peamonseee e166). Oo Gle10. 1) 85 1) 0726) 7.6) 6.5) 7.8) 6:2) 683) 5. 5) 1) 69] 826) 8.9 Te71 0/5) 183) 095) 0:2) 0. 4) OL 1) 0. 2\° 0;.2)-_._- 0.1; 0.1 837 

2 tons_-__.- POOF ESS OTS) On Coed) 2.0 OF Ol (6sa" Oral Sook Tavl) oa0p 2aGlh led Haj lise, o: top becee |b SEE tet || aN ae Sal el (ee ee eee 156 
236 tons_._| 1.45] 6.0] 11.3] 6.5] 7.2] 8.3] 10.7] 11.3] 10.7] 12.5) 6.5] 4.2) 2.4) .6|-_.- @0l Ws Olea Sea ncanleoen a Saas ewtaatns s - - 6)-----|-----|----- 168 
50) 1 1. 32| Cra eG el Ls6) 116) 10.5) 10:5) 12, 2h ‘SSiel2.2 6) 1: 7iee- Pas seis Me 4 | Brae Rey ceeaee ee fg] csc es, es” I a! a | ee ee (Eee 172 

§ tons....-| SR TBE GH URI NMRA STIS h oa MESA ET Ted] SB Ey a Ty em Ye Al |e ss ae | ae | el ee es ee ee 96 
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mended load; the 1}-ton trailers were loaded even more 
heavily in excess of the rated capacity than the single 
vehicles of the same rating. 

AXLE DISTRIBUTION OF GROSS WEIGHTS OF LOADED VEHICLES 
DISCUSSED 

Tables 12, 13, and 14 show the frequency distribution 
of the percentage of gross weight of loaded vehicles 
carried by the rear axles of single trucks, tractors, and 
semitrailers. From them it may be concluded that, 
in the case of single vehicles, the weight carried on the 
rear axle averages approximately three-fourths of the 
gross load. Vehicles having gross loads less than 10,000 
pounds carried an average of only 68 percent on the rear 
axle. The gross weight groups above 10,000 pounds all 
had an average of close to 75 percent for weight on the 
rear axle. Included among these vehicles were many 
partially loaded trucks, and the low average percentage 
of load on the rear axle is doubtless due to greater pro- 
portionate effect of the engine and the tendency to 
carry partial loading in the forward part of the truck 
body. There is a striking spread in the percentages for 
all gross-weight classes ranging from about 45 to 95 
percent. 

In the case of tractor-semitrailer combinations, it 
may be seen that about 45 percent of the entire gross 
weight of the combination is carried on the rear ends 
of both tractor and semitrailer, leaving about 10 
percent for the front wheels of the tractor. 

TasLE 11.—Frequency distribution of capacity use of loaded tractor-semitrailer combinations, percentage of total observations in each 
, capacity class 

i i acit Manutac- | 4 vor. Ratio of carried load to capacity Total 

turer’s age 7 obser 

ee ratio | 0- |0.25-|0.50-|0.75-| 1.00-| 1.25-| 1.50-| 1.75-] 2.00-| 2.25-| 2.50-| 2.75-| 3.00-| 3.25-| 3.50-] 3.75-| 4.00-| 4.25-| 4.50-| 4.75-| 5.00-| 5.25-| 5.50-| 5.75-| 6.00-| 6.25-| tions 
i 0.25 | 0.501 0.75 | 1.00 | 1.25 | 1.50 | 1.75 | 2.00 | 2.25 | 2.50 | 2.75 | 2.00 | 3.25 | 3.50 | 3.75 | 4.00 | 4.25 | 4.50 | 4.75} 5.00) 5.25 | 5.50} 5.75} 6.00 | 6.25 | 6.50 

Num- 
Pet. | Pct. | Pct.| Pct. | Pct. | Pct.| Pct. | Pct. | Pct. | Pct. | Pct.| Pct.| Pct.| Pct.| Pct.| Pct.| Pct.| Pct.| Pct.| Pct. | Pct.| Pct.| Pct.| Pct.| Pct.| Pct.| Pct.| ber 

136 tons===|| 93. 96) Ds 0| See eee DsOiNOnO |e 5eG | eee OIG neD eGo alaeeers 546480216) eee | eres SoG On LOUG os Gea 16.3) 25:61) 6) aseee 18 
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TABLE 12.—Frequency distribution of percentage of gross weight | of loaded single vehicles carried on rear axle, percentage of total observa- 
tions in each gross-weight class 

Percentage carried on rear axle— 

: Aver- 
Total 

Gross weight Bien obser- 

40 45 50 55 60 65 70 | 75 80 85 90 65 au) cue 

| Num- 
Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent ber 

Under 10_-__- 68. 0 0.2 0. 2 0.7 4.5 15.3 26.7 28. 0 16. 2 Tes 1.4 0.3 0:2 1,737 
10, under 20__ 19.3 al alt .5 Ax! 4.3 9.8 16.4 21.4 32.4 1285 1-6 22 2, 816 
20, under 30__ Aca ames <2 4 .4 PA f 8.1 25. 1 35. 6 18.8 10) a5) ae 669 
30; 1inder 40 3225 Se eae pee ee ee 76.7 Le v3 Ul Ses ceee |e aee ee ee et ee ee als 35. 9 38. 4 10.3 esis eee Pe te * 78 

1 In the case of 3-axle, 6-wheel trucks the ‘‘gross weight carried on rear axle”’ is actually carried on 2 axles and 4 wheels. 

TaBLE 13.—Frequency distribution of percentage of gross weight of loaded tractor-sematrailer combinations carried on tractor rear azles, 
percentage of total observations in each gross-weight class 

Percentage carried on rear axle— 

ae Aver- vom Gross weight age ; obser- 

25 30 35 40 45 50 55 60 65 70 75 hee 

Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent Perent | Percent | Percent | Number 
10, under 20______1,000 pounds_-_ As 2\ | teewere se 1.0 5.0 25.8 40. 0 18.9 6. 2 esi 0.7 Oy Gr lee ee ee 403 
20, Inder S0lL = eee ee d0-=_- 44.3 Oe 9 7.4 24.9 44.8 16. 4 4.1 .9 a | eee Gah. 0.1 772 
30; under 40332 Sere aos 44.5 25} ii) 3.8 26, 1 48.9 awa 3.8 ae EINES Neopet gst et es Peete SP 398 
Over 40.42.82 See ee do AB, ieee en ee ee 9.3 25. 6 61,2 1 pr lh amet a Ey anc ee Seed ees Stee PR Ae 43 
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TaBLE 14.—Frequency distribution of percentage of gross weight of loaded tractor-semitrailer combinations carried on semitrailer rear 
axle ,1 percentage of total observations in each gross-weight class 

Percentage carried on rear axle— a 
. Aver- otal 

Gross weight age obser- 

20 25 30 35 40 45 50 | 55 60 65 70 bi bei 

Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 
10, under 20___-_-- 1,000 pounds-_- 39.7 0.7 2.9 14.2 21.0 23.0 23.9 10. 2 2.5 0.7 | ae ae 419 
Powergen. o0= soe 2222 See do. s- 44,2 3 1.0 4.2 9.6 20. 2 33. 6 24. 0) 5.1 1.4 a5 0.1 771 
BueguGor 402. 2 ss<.2.---- Go0z24- DB ll a Ss ee .8 1.8 7.8 39.9 36. 8 11.1 POR ae oe sea Sees JS Sie es 396 
OSGE = nen do_.-- AO || See pees ee ee LE ee 7.3 39.0 41.5 7.3 BAY see rape as oe oie Ape 41 

| 

1 In the case of semitrailers with 2 rear axles, 4 wheels, the ‘‘ percentage of gross weight carried on rear axle” is actually carried on 2 axles and 4 wheels. 

TaBLE 15.—Frequency distribution of rear-wheel loads of loaded single vehicles, percentage of total observations in each capacity class 

Aver- Rear wheel load, 1,000 pounds 

Manufacturer’s rated age Total 
capacity wheel | l obser- 

load 1 2 3 4 an 7 8 9 0 | u rele 14 i ay eae 
| | 

| | 
Pounds Percent | Percent | Percent | Percent | Percent Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 

[DUG Ti, OS 20s 2, 220 14.6 63.5 12. 2 (REN ce ie ene | OAC || aoe Sei ee ee | Mere Ae Se HE ta ee ee eee ee 41 
Gy ies 2 e 3, 760 5.3 22.0 21.0 17.5 | 15.8 | 14,7 3.2 O53 0.1 (0 Ses A aa eae | Ee gt ee ee ee 2, 841 
IS eee 2 ee Se 5, 230 8 1874 12.6 ily gale) 16.9 | 18.8 12.6 10.7 Zoe Pa dl (Ce eM ne cr TS ees a ee 515 
MreROU Seer oes ae oe nee SS TOO iieeee ns 3.9 10. 6 15.9 167 Goel a4. 15.0 9.1 8.5 2.0 | 0.9 rahe (Le Se ll ee 2 ee 460 
DAO S meme es 6, 310 “Fy 5 (8) 2A 13.9 | 15.4 20. 4 16.4 8.7 Sop | pas othe oe ae i pide Seen eae 403 
StF OY OTs eo ey ee es 6, 550 sted PE yes Made 10.0 12.4 | 17.8 16.3 16.3 11.6 4.7 1.6 od rae ee ee ea ee 129 
CG SS aeen 6; 050 | Seee ss 200 10.8 5.4 16. 2 29.8 13) 5 8.1 LOE Sioa eee a hae ee ee | ere we | oN 37 
TAS eee or 6 910)|=a-o eS .8 40 7.8 9.0 | 16.1 20. 6 19. 4 Lies 3.7 Zi ee ee Es eae ies one tl eee ew 243 
Over 5 tons___---- eee Sal; OOO ican s 5.6 8.3 11.1 8.3 | 27.8 5. 6 27.8 2.8 2.8 Nea ee | Ses ee ae a ae ehh Se ee 36 

TABLE 16.—Frequency distribution of the rear-wheel loads of loaded tractors, percentage of total observations in each capacity class 

Rear wheel load, 1,000 pounds 
Average Total 

Manufacturer’s rated capacity! wheel observa- 

load 1 2 a hy =k 5 6 es ine 9 10 u tions 

Pounds | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 
Re mLON See ee ee te et ee 4, 690 0.1 3.0 13.8 29.3 25.6 22.3 4.4 1.4 (Oat bekl 5 yee ll A ee 726 
A /go SL, seeps See oe eee D010) ees 2.1 5.6 17.8 25. 8 23. 3 16.0 8.0 1.0 OR45) Eee eee eee 287 
UA TROSER) ok SS ae oe a ae, ae 67400 jeoeese= ose 1.0 | 2.4 | 12.9 19.1 17.2 16.7 16.3 12.9 1.0 0.5 209 
SS AOS Ls: ER ai le ley ete: Sere 6,740 Rea eens css. 6.0 7.8 9.5 17.2 22. 4 19.8 13.8 Syn eee eee 116 
38 CHS Fe me ARs se CS ee tp OOO0bl 2 ee ase ae ee wcce'st Soy/onsne- ee 7.8 13.7 13.7 Wd 27.4 Whe 7A UY ee es ee 51 
4 tons__- TL O00M Bese es cael oH eens. cu Pe sees acu ab Iea 16.7 5.6 22, 2 PHN 5.6 A bol RA ele 18 
ERCOHS 22 = = 25S 5 ee =e ee Mo Ua See ees el a ged ee ee Ses 2.6 9. 2 11.8 iyeal 30. 3 21.1 (ea: ee 76 
Die Cleo LONGee ss. 2 ee eee Saeed OS SOS ees ee eel a tee See ee een | ee eee 12)'5)) | eeosen eee 12.5 BY alsa) | oe see 37.5 8 

1 Refers to capacity of the semitrailer. 

TaBLE 17.—Frequency distribution of rear-wheel loads of loaded semitratlers, percentage of total observations in each capacity class 

Aver- 
age 

wheel 
load 1 

Manufacturer’s rated capacity 

to ow > 

Rear wheel load, 1,000 pounds 
Total 
obser- 

13 vations 5 6 7 8 9 10 11 12 

Pounds| Percent | Percent | Percent | Percent Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 
23. 6 20.0 io 3.6 ey eee ee Semeae | ee SS ee 55 
24.4 17.8 15.5 4.5 ou lig PE ey cee Ney eee LES ee 45 
24. 2 24.8 10.9 3.7 5) = ae ie ee ee eee 302 
TAY 24. 2 VTeuds Ora LOG hae eed eee | ee ee 62 
15. 4 22.7 16. 4 10. 0 6.4 OU hate eed See Al ee 110 
13.7 13.1 17.2 14.9 | 8.3 1.8 OlGa cae aes 0.6 168 

Te OnuOT SG aee emerieetn ee etree ete 4S680° |e oe 14.6} 10.9 18. 2 
ROIS a eae Mee ee rey Ste) 5, 130 2.2 4.5 6.7 22, 2 
3h GDS) ge ee ee eae 5, 010 .3 §.3 9.6 20.9 
6. ETRE 4 ee RE es Sey ee ee Saree seer b460 i See 6.5 6.5 16. 1 
DILOUG ete ee ee kt Oe de 5, 570 .9 10.0 7.3 10.0 
(ONE EOE ae a he ae ee ae ba) | ee ee 4.2 LIGS) | pel43 

Similar distribution data were also prepared for single 
vehicles and combinations without segregation into 
gross weight classes. These are not presented here as 
they have the same general characteristics as the data 
given in tables 12, 13, and 14. They show the follow- 
ing averages: For single trucks 72.8 percent; for tractors 
44.6 percent; and for semitrailers 42.5 percent. 

DATA ON WHEEL LOADS ANALYZED 

Tables 15, 16, and 17, and figures 4, 5, and 6, show 
frequency distributions of rear-wheel loads of single 
vehicles, tractors, and semitrailers of various rated 
capacities. Averaze rear-wheel loads of single vehicles 

are shown to range from a minimum of 2,220 pounds 
for trucks of 1-ton rated capacity to a maximum of 
6,910 pounds for 5-ton trucks. Again it is found that 
the loads of the larger vehicles are not as great in rela- 
tion to those of smaller vehicles as differences in rated 
capacity would suggest. The average of 6,910 pounds 
for 5-ton trucks, for example, is only 1.84 times the 
3,760-pound average for 1!-ton trucks instead of 
3.33 times as it would be if wheel loads were propor- 
tional to rated capacity. It is also apparent, par- 
ticularly in relation to single vehicles (table 15), that 
the greatest wheel loads are not always found on 
vehicles of the largest capacity. 



44 POS LEGCAROADS Vol. 16, no. 3 

800 330 

sane 320 
750 KC on 7 

oe IT ty POD 4 

700 SASS : NONE MANUFACTURER'S RATED eS 

eee ihe pos wie an ACTURER'S RATED H - MANUFACTURER" 
ite ake Wm (OVERS 280 CAPACITY OF TRAILER-TONS ~— 

600 Yj, (TTT ieee: 270 MMM Overs —- —— 

YY Hi 4 260 |— CLS 
50 , 

“CV = ee 3 
500 Yj ; 240 

& 450 as 
EE 7 ui 
& 400 Yj BN ON: Es 210 “Wy =) : 
= 350 

: es é if 

jas 
oO 

300 E 180 
<< _Yyy = 250 

a 
200 Yj Y) © 150 

= 

1, Z = 140 

150 2 H W777 : 
H zs i wres 

100 yj Yj Yj 3x = 120 

UY) Ye i. 50 Yj yy, SS 
V// Yj \ err 100 

SE : | Y MMIII}. haw a - 
'2e S75 &° 6 7 8-2 fo th B & 

REAR WHEEL LOAD - THOUSANDS OF POUNDS oe 
Figure '4.—FREQqUENCY DISTRIBUTION OF REAR-WHEEL LOADS ue 

FOR LoapED SINGLE VEHICLES. ee 

TABLE 18.—Classification of all loaded single vehicles with heavy oe eS 
wheel loads according to manufacturer’s rated capacity and rear- iis 
wheel loads HH os 
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Total a2... | 4,705 | 465 |100.0 | 212 |100.0| 60 |100.0| 15 | 100.0 / numbered only 212 or 4.5 percent of the total of 4,705 
ah arrearage race fic ton 1h pee ces EAs vehicles observed and again the number of vehicles 

rated at 5 tons or more was less than the number of 2}4- 

In table 18 rear-wheel loads exceeding certain limits 
are classified according to the rated capacity of the 
vehicles on which they were observed. The limits 
chosen were 7,000, 8,000, 9,000, and 10,000 pounds. It 
is shown that of 4,705 loaded vehicles observed, only 
465—less than 10 percent—had rear-wheel loads in 
excess of 7,000 pounds. Of these 465 vehicles only 
113 or less than 25 percent were of 5 tons rated capac- 

ton and smaller vehicles. Sixty or 1.3 percent of the 
total number of vehicles had wheel loads exceeding 
9,000 pounds, and only 15 or about 0.3 percent had 
wheel loads greater than 10,000 pounds. In these two 
groups, as in the larger groups with wheel loads above 
7,000 and 8,000 pounds, vehicles of the larger capacities 
were not the most numerous but were, on the contrary, 
exceeded in number by vehicles of 2-tons capacity 
and smaller. 
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Figure 6.—FREQUENCY DISTRIBUTION OF REAR-WHEEL LOADS 
OF LOADED SEMITRAILERS. 
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ae according to manufacturer’s rated capacity and rear-wheel 
oads 

Rear-wheel loads exceeding— 
Total 

Manufacturer’s all = 

pee Oe OBOE 7,000 8,000 9,000 10,000 
: pounds pounds pounds pounds 

No. ENO aE CE AnN Ov eto Chee |e INO oe line Chelle INO (ic LCes 
EP ONGs == ee eee ee 726 11 4.8 1 LIOR aes aie eee ee ie ee 
ALOIS EE © in = Se eee 287 27 | 11.8 4 4.2 1 OOS aka lene Se 
AU SAN one ee 209 64 | 27.9 30 |} 31.3 3 | 15.0 1 25, 0 
BIbOUS Nae Seen eens 116 43 | 18.8 20 | 20.8 At eet OA mere eee 
GipabODSES 2 obey sD 51 24 | 10.5 10 | 10.4 i 5, OF Se eealas See 
PTS ee 2 os 18 8 3.5 3 3.1 Di ie LOE Oe tessete ee owen 
MELONS Hae eee. 2 Se 76 45 | 19.6 22 | 22.9 (ijn ORO) toe Be eS 
Overs lONSseeeen soe 8 i 3. 1 6 6.3 3 | 15.0 3 75.0 

FO UH aoe eee eo 1, 491 229 |100. 0 96 |100.0 20 |100. 0 4 | 100.0 
Percentage of total 

loaded vehicles__---| 100.0 | 15.4 |__---- GLAS Eee HE 1 ee oe OV 33 eee 

In tables 19 and 20, the numbers of loaded tractors 
and semitrailers, respectively, with rear-wheel loads 
exceeding the several limits are shown to be approxi- 
mately as numerous in relation to the totals of such 
vehicles as were the single vehicles similarly loaded. 
The tables show, however, that the heavier wheel 
loads on tractors and semitrailers are more frequently 
found on combinations of the larger capacities. 

TIRE CAPACITY NOT EXCEEDED TO SAME EXTENT AS 
VEHICLE CAPACITY 

In table 21 is shown the frequency distribution of the 
ratio of actual tire loads to the manufacturer’s rated 
carrying capacity of the tires. Again the tendency for 
the smaller vehicles to carry loads out of proportion to 
their capacity is evident in the more frequent overload- 
ing of the smaller sizes of tires commonly found on such 
vehicles. It is to be remarked, however, that the tires 
are not as greatly overloaded as the vehicles, a fact 
that is doubtless due to the use of oversized tires on 
many of the smaller vehicles. Whereas, in extreme 

130928—35——2 

times rated capacity, and the number of loads in excess 
of rated capacity was only about 6 percent of the total. 

The data presented in table 21 relate to both high- 
pressure and low-pressure tires indiscriminately. Simi- 
lar distributions were made for the two classes sepa- 
rately, but as they were very similar to the distribution 
of the combined groups they are not included in this 
report. 

VALUE OF C IN GROSS-WEIGHT FORMULA DISCUSSED 

For the purpose of limiting the gross weight of 
vehicles and combinations of vehicles the American 
Association of State Highway Officials has recommended 
use of the formula, W=C(L+40), in which W is the 
gross weight, C a coefficient, and L the length in feet 
between the centers of the extreme forward and rear 
axles of the vehicle or combination. The association 
recommended a value of 700 as the lowest value of C 
to be adopted as a limit in any State. 

It has been definitely determined that limitation of 
eross weight is not needed as a measure of pavement or 
road surface protection. ‘Tests have shown that the 
stress in rigid pavements caused by vehicular loads is 
a function of the wheel load rather than the cross load. 
If axles are spaced no closer than 3 feet between centers, 
it has been determined that the maximum stress caused 
by the combined wheel loads does not exceed that 
caused by each wheel load separately. As spacing 
closer than 3 feet is impracticable, the maximum wheel 
load of vehicles is the critical factor in design of pave- 
ments; and it is wheel load rather than gross load that 
must be limited for pavement protection. 

On bridges the effects of loading are different. All 
wheel loads of a vehicle or combination of vehicies that 
can come upon the structure at one time are effective in 
producing stress, and the stress produced increases with 
the sum of the loads applied within a given length. For 
bridge protection, therefore, limitation of wheel load is 
not sufficient: limitation of gross load is also required. 
But the form of limitation to be adopted should give 
proper recognition to the length over which the load is 
applied. The formula recommended by the American 
Association of State Highway Officials is of that char- 
acter; and the value of C=700, recommended as the 
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TABLE 21.—Frequency distribution of capacity use of tires on loaded vehicles, percentage of total observations in each capacity class 

{High-pressure and low-pressure tires combined] 

Ratio of total load on tire to tire capacity Total 

Manufacturer’s rated capacity | Average ane 
of tires ratio | tions 

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 

Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 

ha0! peas ee _.---1,000 pounds-- 1.09 0.4 10.3 20. 4 23. 4 22. 8 15. 2 4.4 2. 0 0 0.1 2, 023 
ee, ARN ge STR ae dose 1.07 1.0 10.1 17.6 25.2 26. 5 16. 8 eal 5 me File (kee uC? 4, 169 
See eee eee ih domes 93 1.6 13.1 23.9 38. 2 20.0 7 4 Aah a ee eae gan Oh Agee (Ee Me. a 1, 867 
Overdt ya eee ee dos 81 3.6 19.0 35. 6 35. 6 4.4 8 tat soe See |S eee |e ee Se eee ee rene 225 

lowest limit to be adopted, has been found to give, for 
vehicles and combinations commonly employed, values 
of the gross load, W, that do not unduly overstress 
bridges designed for the association’s standard H/-15 
loading. 

Heretofore, determinations of the value of C corre- 
sponding to various types and combinations of vehicles 
have been based upon assumptions of probable or max- 
imum permissible wheel loads. In this study values of 
C have been determined for vehicles of various types 
and sizes, as actually loaded, and frequency distribu- 
tions of these values for single vehicles and for tractor- 
semitrailer combinations are given in table 22. 

To understand the significance of the values of C in 
table 22, it is necessary to keep in mind that the gross- 
load limit derived from the formula is an upper limit 
normally associated with fully loaded or overloaded 
vehicles of the high-capacity classes. The large per- 
centage of small values of C shown in the table is due to 
the inclusion of low-capacity vehicles and vehicles 
partly loaded, and these would rarely be affected by a 
gross-load limitation. Also, it is intended that the 
eross-load limit given by the formula be used in con- 
junction with an axle-load or wheel-load limit. In 
nearly all cases of 4-wheel trucks, the limit on axle or 
wheel load, not the gross-load formula, will control 
the gross load. 

TABLE 22.—Frequency distribution of values of C in the gross-load 
formula, percentage of total observations 

[Loaded vehicles only] 

Value of C 

Total 
Group obser- 

vations} Un- 100 200 300 400 500 600 Ov 
der | to to to to to to es 
100 200 300 400 500 600 700 

Number| Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pet. | Pet. 
Single vehicles_______- 4,956 | 5.9 | 33.6 | 36:1 | 171 Bd ila 0.5 0.2 
Tractor - semitrailer 
combinations_-____- aay all 6525 )|) 2320 |) 80. 4 2356 eae: Te Sek 

In view of these circumstances it is interesting to 
observe that only 0.2 percent of all observed single 
vehicles and 0.1 percent of all semitrailer combinations 
had gross weights corresponding to values of CO above 
700. For single vehicles the highest value was 770; 
but, discarding the 50 highest values (1 percent of the 
total observed number) the maximum is reduced to 
550. For semitrailer combinations the highest ob- 
served value was 750, a maximum that would be lowered 
to 560 by elimination of the highest 1 percent of ob- 
served values. 

Of the 4,956 single vehicles observed only 10 had gross 
weights and wheel-base lengths corresponding to values 
of C in excess of 700, the value recommended by the 
American Association of State Highway Officials as the 
lowest to be adopted as a limit in any State. Of these 

10 trucks, 8 were definitely allocable to manufacturer’s 
rated capacity classes, 2 to the 5-ton class, and 6 to the 
over-5-ton class. All of these vehicles were 6-wheel 
vehicles and were the property of a single owner. For 
trucks of large rated capacity, they had very short 
wheel bases, ranging from 14 to 15 feet. All were used 
in the local delivery of crushed stone from a nearby 
quarry. As they were all 6-wheel vehicles and their 
wheel loads did not in any case exceed 9,000 pounds 
they would not have been excluded by wheel-load 
limitations such as have been recommended by the 
American Association of State Highway Officials. 

Twenty-five of the single vehicles had gross weights 
and lengths of wheel base resulting in values of C over 
600 and not more than 700. Of these, 17 could be 
definitely allocated to rated-capacity classes, as follows: 
2%-ton capacity, 2; 3-ton capacity, 1; 34-ton capacity, 
3; 4-ton capacity, 1; 5-ton capacity, 7; over 5-ton ca- 
pacity, 3. 

Of the 1,551 tractor-semitrailer combinations ob- 
served only one had gross weight and length resulting 
in a value of C over 700. This was the heaviest com- 
bination observed during the study. Its gross weight 
was 51,500 pounds and the distance, LZ, between its 
foremost and rearmost axles was 28.9 feet. 

Values of C between 600 and 700 were found to cor- 
respond to 17 semitrailer combinations of which only 
5 were classifiable by capacity, one in the 5-ton and the 
other 4 in the over-5-ton group. 

WEIGHTS OF EMPTY VEHICLES AND RATED CAPACITY COMPARED 

It is sometimes necessary to know average and ex- 
treme weights of empty vehicles of the several capacity 
classes. It is difficult to obtain this information from 
manufacturer’s records because the weight of the 
assembled empty vehicle depends upon the type of body 
used. The manufacturer of the vehicle generally lists 
the chassis weights only. It has been a common as- 
sumption that there is an approximate equality be- 
tween the weight of single empty vehicles and their 
rated carrying capacity. The average and distributed 
weights of empty vehicles of the several classes as ob- 
served in this investigation, given in table 23, will show 
how far from correct this assumption is. Similar data 
for semitrailer combinations are given in table 24. 

CAPACITY OF TRUCK NO INDICATION OF OVER-ALL WIDTH 

In the absence of precise information the assertion 
has been made that motor trucks of the larger capacity 
classes are commonly wider than those of smaller 
capacity and consequently require a greater width of 
pavement for their accommodation. Factors other 
than the width of the vehicles themselves bear upon the 
question of pavement width required, including the 
speed of the vehicles and the driving habits of their 
operators, 
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TaBLE 23.—Frequency distribution of the weights of empty single vehicles, percentage of total observations in each capacity class 

Aver- Weight empty, 1,000 pounds Total 

Manufacturer’s rated capacity Site - — sie ake 

weight | 2 4 6 8 10 12 14 16 18 20 22 24 26 

Pownds| Percent | Percent| Percent | Percent | Percent | Percent| Percent | Percent\ Percent| Percent | Percent | Percent | Percent |Number 
1.8 23.8 65. 3 7.6 i Mai [1 Sse Se eee en ee a SE Eee | pee aa (Pes, 5 ee en geet ae Z 1, 642 

Stee .6 34.1 48.7 14.0 Po e| See Se Ute fe ee en << ng eee! | ee a 3 
$2 capa as ee 8. 2 27.3 36.9 Wy ai 6.2 1.9 1.6 Ono esee sen te ae Se ee 257 
AE a Re Tae 2.6 19.8 39. 4 25. 5 5.7 4.4 2,2 pe Sl eee poem ee epee - ¥ 228 
ee S| oe 3.0 4.5 17.9 46. 2 19.4 7.5 LSD | eee ook [etn oe oS fot Mtoe eee o 67 
Soe Se eee ee 1.0 3.8 Tod! 33. 6 vd DR 11.5 10. 6 5.8 2.9 1.0 20) 104 

TABLE 24.—Frequency distribution of the weights of empty tractor-semitrailer combinations, percentage of total observations in each 
capacity class 

Average Weight empty, 1,000 pounds Total 
’ ree empty _______| observa- 

Manufacturer's rated capacity weight tions 
6 8 10 12 14 16 18 20 22 24 26 

Pounds | Percent | Percent | Percent | Percent | Percent Percent Percent | Percent | Percent Percent | Percent | Number 
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TABLE 25.—Frequency distribution of the over-all widths of loaded single vehicles, percentage of total observations in each capacity class 

Over-all width in feet Total 

Manufacturer’s eS a Ween 1S obser- 
rated capacity eiath va- 

5.0 §.2 5.4 5.6 5.8 6.0 6.2 6.4 6.6 6.8 7.0 2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0 tions 

Num- 
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TABLE 26.—Frequency distribution of the over-all widths of loaded tractor-semitrailer combinations, percentage of total observations in each 
capacity class 

Over-all width in feet 
Tote 

Manufacturer's rated | 4 verage 2 x eee Es 
capacity ridt ap 

ne 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 Hons 

Feet Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 
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To the extent that width of the vehicle and its load| Tables 27 and 28 show for single vehicles and semi- 
influence the decision, some light is thrown upon the | trailer combinations, respectively, the number of units 
question by the classifications of over-all widths of | observed in excess of certain widths. Table 27 shows 
observed single vehicles and combinations given in| that 64.5 percent of all single vehicles observed had 
tables 25 and 26, respectively. Figures 7 and 8 are | over-all widths in excess of 7 feet and nearly 50 percent 
presented to sharpen the comparison between the 1}s-ton | of the wider vehicles were 1}:-ton trucks. Only 4.6 
and 5-ton classes. In the former it will be seen that the | percent of the total number of vehicles were over 8 
1%-ton trucks were more numerous than the 5-ton | feet in width and nearly a fourth of this group were of 
vehicles in each width class up to and including the | 5-ton capacity, but a greater number were of the 11- 
legal limit, 8 feet. Among the law-violating single | and 2-ton capacities. Less than 1 percent of- all the 
vehicles the 5-ton trucks are slightly more numerous, | vehicles were more than 8} feet in width and among 
and a single 5-ton truck 9 feet wide exceeds the 8.8-foot | them all capacity classes were represented with little 
width of the widest 1's-ton truck. difference in number, those of the 1}-ton class still 

_ Among semitrailers there is greater difference between | exceeding the 5-ton trucks. 
the widths of vehicles of the two capacity classes, as| Table 28, similarly reviewing the width data for semi- 
shown in figure 7. No 1-ton semitrailer combination | trailer combinations, shows that 96.3 percent of all 
was observed with over-all width in excess of 8 feet; | combinations were more than 7 feet wide; 9.5 percent 
and the widest 5-ton combination observed was only | were more than 8 feet; and only 0.3 percent were wider 
8.4 feet wide. than 8% feet. Among these wide vehicles the 1}s-ton 
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5-Ton TRACTOR-SEMITRAILER CoMBINATIONS (RaTED CapPac- 
ITY OF SEMITRAILER) OF VARIOUS OvER-ALL WIDTHS. 

size was not so strongly represented as among the single 
vehicles, but the several classes from 3-tons to over 5- 
tons capacity were represented with little distinction. 

DATA ON HEIGHTS OF LOADED VEHICLES DISCUSSED 

Tables 29, 30, 31, and 32 show the distribution of 
loaded vehicles according to over-all height in a manner 
corresponding to the previous analysis of width. The 
average height of the 114-ton class is shown to be about 
one foot less than the average height of all trucks of 
other capacity classes. This is due to the presence in 
the smaller capacity group of large numbers of low 
trucks and not to the absence in that group of high 
vehicles. As shown by table 31, over 56 percent of all 
single trucks higher than 11 feet were of 14-tons capac- 

TaBLE 27.—Classification of all wide single vehicles according to 
manufacturer's rated capacity and over-all width 

Tota] | Loaded vehicles having over-all widths exceeding— 

Manufacturer’s rated all 
capacity loaded 

vehicles 7 feet 8 feet 815 feet 

Number| Number| Percent | Number| Percent |Number| Percent 
14% tons_- 2,992 | 1,528 49.5 44 1 11 27.5 
2 tons-- 53. 400 13.0 23 10. 4 7 17.5 
2% tons 468 389 12.6 37 16.8 6 15.0 
3 tons__ 413 394 12.8 46 20.8 8 20.0 
314 tons_-_ 134 129 4.2 17 T7- \a  e 
6 tons2222 248 245 7.9 54 24.4 8 20.0 

Moualoeeass see 4,788 | 3,085 | 100.0 221 | 100.0 40 100. 0 
Percentage of to- 

tal loaded ve- 
icles ee ew: Se 100.0 Ci Mel ee eS 456i |beaos 22 ee 0:8 :i|\2aueeeee 

be 

TABLE 28.—Classification of all wide tractor-semitrailer vehicle 
combinations according to manufacturer’s rated capacity and 
over-all width 

alice 
Total | Loaded vehicles having over-all widths exceeding— 

Manufacturer’s rated all 
capacity loaded 

vehicles 7 feet 8 feet 814 feet 

Number|Number| Percent | Number| Percent |Number| Percent 
114 .tONS2 see ese soe eee 55 2 P Quiles se eal ee ee | eee ee 
2. LOUSSe see een an 43 43 5.9 2 2.:8C| 22 ees see ee 
3.tonss 4a ee 310 293 40.5 28 39. 4 rf 50.0 
4 TONS es eee oe See 62 59 8.2 9 12.4 sees See 
fspatey aici aa = a ES oe et 103 101 14.0 10 14. 7° /c 2250 5S 3 eee 
Over 5 tons sa. eee 178 175 24,2 22 31.0 il 50.0 

Way RWS See Be 751 723 | 100.0 71 | 100.0 2 100.0 
Percentage of to- ; 

tal loaded vehi- 
Cles2 eee ee 100. 0 063335 a aeeee 9 .(05|s: eee 0:33 

ity and so likewise were 63 percent of all trucks over 
12 feet in height. The observations included only 3 
trucks over 1214 feet high and 2 of these were of 14-tons 
capacity. 

Comparison of tables 31 and 32 shows that the num- 
ber of semitrailer combinations of the greater heights 
was a larger proportion of the total than in the case of 
single vehicles; and again, as in the matter of width, the 
small-capacity semitrailer is less numerously represented 
than the small-capacity truck among the extremely 
high vehicles. 

Figures 9 and 10 show graphically the composition 
by capacity classes of the numbers of trucks and semi- 
trailer combinations of several of the greater-height 
eroups. 

OVER-ALL LENGTHS OF VEHICLES REPORTED . 

Tables 33, 34, 35, and 36 contain analyses of the 
over-all lengths of single vehicles and semitrailer com- 
binations similar to those previously presented with 
regard to other characteristics of the vehicles. 

The largest single vehicle observed, the capacity of 
which could be definitely determined, was 35 feet long. 
Four larger vehicles were measured, the largest 38 feet 
long, but these were of indeterminate rated capacity. 
Of the single vehicles of determinable capacity only 8 
exceeded 33 feet in over-all length and 121, or 2.6 per- 
cent of the total number observed, exceeded 30 feet. 
In this connection it is desirable to emphasize that the 
length recorded was the over-all length of vehicle and 
load. It included the bumpers and projections of the 
load if any existed. 

The longest semitrailer combination of determinable 
capacity was 52 feet long. Three that could not be 
classified by capacity were longer, the longest being 59 
feet in length. Only 1 of the 728 semitrailer combi- 
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TABLE 29.—Frequency distribution of the over-all heights of loaded single vehicles, percentage of total observations in each capacity class 

Over-all height in feet— 

Manufacturer’s rated phe Total 

capacity height 1 ober 

6.0 6.5 7.0 7.5 8.0 8.5 9.0 Rio GON aoe eR Wey 12.0: tb hy | 180s 1 PP 

Feet | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent |Number 

1 toms__-------------- 8.4 2.2 Ser 13.04 10.6.) 10.8) Isa he a 6.6 3.6 2.2 1.5 1.0 0.5 0.1) 2,985 
2 tons.----------------- 9.0 7 erie, 5.45 8 8 78 (032 4h M16. Go| eee eS 1.7 L7 £4 Wontfed 
24 tons---.------------ 9.3 |-------- 9 5. 4 4.9] 12.9 8.1 9.2.) 17,2 1-20.08 sas 32 9 2.1 SUR ACHE 
BUDUS es oe sons seo- sone Osa aesee ae 1.0 4.1 9.7 Sei 6.8 10. 2 13. 4 17. 4 18.8 4.8 2.9 1.0 1.0 2 
SS A ey fa |e, (eae 1.5 5.4 7.8 11.6 3.1 11.6 21.7 21.0 9.3 4.7 HD PSUs boas 
pe 9.4 oe || See .8 3.2 13. 4 16.9 8.3 9.7 eon 15.4 ya i GoSas ee IL ee ec see 

TaBLeE 30.—Frequency distribution of the over-all heights of loaded tractor-semitrailer combinations, percentage of total observations in 
each capacity class 

Over-all height in feet— 

Manufacturer’s rated ae Eee capacity height ; a vations 
6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 i 

Feet | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Number 
UATE) eee 9.6 1.8 1.8 5.5 bo 9.1 @) il 3.6 14.6 ay) 12.7 10.9 3.6 7e5 i Cae 55 

2 tons_-.---.-.----.---- 10. 2 25.6) | o2= ae DAG ae eee DOr k Me du el emtst od 15.4 28.1 17.9 17.9 2.6 5.1 2.6 2.6 39 

3) IE no ae ee 10. 2 Oi eaeese. 3.0 3.4 4,4 2.0 5.8 9.9 L709 18:7 13.9 12,2 5.8 3.0 <3 295 
ANUOMS oe a eee one ae LOE (eh Seer |e ert ae eh ee cee ee 1.5 4.5 13.4 13.4 13.4 23.9 16.4 10.5 1.5 15 67 
DUG) = = 5S se See 10561) 22-2222 |e oaoe [Oy oeoeeee Onto 3.9 1.0 22.6 29. 4 25.6 1227, Dal yy) ee Poel eee 102 

OWGlso LOUSa-22=-—-==-=- —- i a ee 6 1.1 6 3.4 1S 7 Pas 12.4 30.8 31.4 11.8 2.8 OR sean a 178 

TABLE 31.—Classification of all high, single vehicles according to | Tague 32.— Classification of all high loaded tractor-semitrailer 
manufacturer's rated capacity and over-all height vehicle combinations according to manufacturer's rated capacity 

and over-all height 

| Tota] | Loaded vehicles having over-all heights exceeding— 

eS rated Se tae Total |Loaded vehicles having over-all heights exceeding— 
capacity ed ve- , al 

hicles 11 feet 12 feet 1214 feet re apaatohrers pied |All joa 
| hicles 11 feet 12 feet 1214 feet 

Number| Number| Percent| Number| Percent| Number| Percent 
WetlONS 2a oe o=- =.= 2, 985 91 56. 5 17 63. 0 2 66.7 Number|Number| Percent| Number| Percent| Number| Percent 

OL eR oS See ee 539 20 12.4 2 TSA: pee eee | eames Sa opatsye ss B= s  A ees 55 7 5.1 1 Oo Plan ag Seeelesanom as 

eeUODS tor nes = nn ooo = 466 16 9.9 2 ed | ae | eee a O tonsa ee 39 5 3.6 2 12.5 ft 33. 3 

SMOG sarees aa asa ac so 412 21 13.1 5 18.5 1 SaesnPoLONS ste cea oes ee 295 63 45.6 10 62. 5 1 33. 3 

Ds CATO A pe ee oes 129 9 5.6 1 BY (| (ean So | ne A LONS See oe eee 67 20 14.5 2 12.5 1 33. 4 
PRONG eae ee FL 254 4 Rt | lea eae cess || dew ie aa eel eee aati 8 ae FE Ces pst ONS eee ater e ee ia 102 16 11.6 |-.-----_|--------|--------|=-----=- 

ee Over 5 fO0Ssese—a==—==— 178 27 19.6 1 (IS epee oes ene are 

MoualRea-- sce oe 4, 785 161 100. 0 27 100. 0 3 100. 0 736 138 100. 0 16 100. 0 3 100. 0 

ee niaze ior Percentage of | 
| total loaded ve- total loaded ve- 

BIGlES 2 ee Soke 100. 0 Se fi | ee eee 3 OL G64 eseoses Cite eee hicleseet eee 100. 0 Shc [ty ee Saal Wee Male oe Os 

| 

TABLE 33.—Frequency distribution of the over-all lengths of loaded single vehicles, percentage of total observations in each capacity class 

Over-all length in feet Total 
Manufacturer’s = obser- 
rated capacity | 1, on va- 

ngt 15 16 iz 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 tions 

Num- 

Feet | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pet. | Pct. ber 

14 tons....-..-- Oey || OE BE GEG) AO Wea aU Sree) SIRT | Me) eRe eS EO TON) SEE) kis | ba) the) sek || eee Se eae oe 2, 953 

221) tt 2358 | Secs POM eHa a ONO ma eeseT IteG ide daa dale O Aa s1Ss Te God. | wide Gules. mela tamalero ays Papp Wee taaea| Soe ns eae oe 536 

242 tons: 2-2: -- 24.0 2 4 PGuiO eed oe nedapereS egous | ont 44 tel ON Gul DOnSuleon2 imeoueel oso ml mS Ct) Et a ge Ky (al MS ae SR poe? 463 
BL DnS ee ee D5: Suen 2 SOND Nee 7a ONO ONG IANO) GxGuldleS elds Qul5s2 4 12/60) SONG ANTM o.2aier sein a2 one. 2oai O42) )2 2s 407 

36 tons: ......- Ayo ars lees ee ade an OS Boibl| wagh |) Aye aR Aa ie each) WL )) GS) TG) CRS | | EA GP opts | Upp in| cet |p 2.4 127 

Tight es ae PAsa Gy, | SS See |e oe 1, PAN Gus Calm So iele OO eto Gale18) 6. el 4asa] mall p On oulmedacaimera Ol seSao dimeon IND |iel eZ) Le Op cere 253 

TABLE 34.—Frequency distribution of the over-all lengths of loaded tractor-semitrailer combinations, percentage of total observations in 

each capacity class 

Total Over-all length in feet 
Aver- obser- 

Manufacturer’s rated capacity age 5 va- 

FeDeEE ge be ele 28 0130 Seal aae? 36 | 38 | 40 | 42 | 44 | 46 | 48 | 50 52 | tions 

Feet | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent Percent Number 

Beau smenser sees tp ee 33. 2 1.6 el 16. 1 30. 6 17.8 hil 12.9 1.6 1.6 TES, | DR ee al ae en | Se, ee See 62 
2S. Se ee ee 33. 5 23 13.6 20.5 20. 4 11.4 6.8 9.1 4.5 6.8 Zlaliy || ia SNE| eee ae eee See lem eee 44 

BONS pees -= 2 2-~--u=-~---- 33. 0 3.4| 10.0] 210) 21.6] 138] 110 7.5 2.7 1.4 5.2 2.1 0,3)}-- =a}. ---- 291 
eee naan eno chy ees ae CRY SP Gee ee: 791 SIL Si 10, 2 6.8 |) Ali 3.2 6.3 eetsta2 (Eig Eee aes 63 
StONs.—_-~--2.=-.-.------.---.-. B27) 9 72) 416.5) 8.2) 938) 16.5) 22.7) 1038) ~ 34 2.1 2.1 iy Pe ee eee 1.0 97 
OS ai ae. Sa ee 34.3 .6 4.1 8.8 21.0 33. 9 15.2 6.4 4.1 1.2 2 1.2 2 eee eee (ences 171 
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Figure 9.—LoapEp Trucks IN Hrigut CLASSIFICATION FROM 
9% To 13 Freer GrovurEp ACCORDING TO RatTED CaPACITY. 

nations that could be classified by capacity was more 
than 50 feet in length. Eighteen, or 2.5 percent of the 
total, were over 45 feet long; and 63, or 8.7 percent, 
were over 40 feet in length. More than one-third—253 
of the 728 loaded semitrailer combinations classifiable 
by capacity—were more than 35 feet long over-all. 
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Figure 10.—LoapEp TRACTOR-SEMITRAILER COMBINATIONS IN 
HeiIcgur CLASSIFICATIONS FROM 944 To 13 FEET GROUPED 
ACCORDING TO RatTED CAPACITY. 

TaBLE 35.—Classification of all long, loaded, single vehicles accord- 
ing to manufacturer's rated capacity and over-all length 

Tota] | Loaded vehicles having over-all lengths exceeding— 

Manufacturer’s rated all 
capacity loaded 

vehicles 25 feet 30 feet 33 feet 

No. No. Pet. No. Pet. No. Pet: 
LT enLOnSse 2 ka eo ee 2, 953 135 17.4 15 12,4 bee SS ee 
2' CONS: ee. eee 536 95 12.3 8 6.6 (S252. = 
Qe CONS ase ee eee 463 | 139 18.0 12 9. 9 25.2 223 eee 
Si LODS Seen cee eee 407 222 28.7 38 31.4 1 12.5 
Sy ONLONS ee eee 127 74 9.6 22 18.2 3 37.5 
BitOnsis == ee ee 253 108 14.0 26 21.5 4 50. 0 

Tota] 5 oan 4,739 | 773 100.0 | 121 100.0 8 100. 0 
Percentage of to- 

tal loaded vehi- 
lessee eee 100. 0 16n3d5|eeeere as 2:6) )the Bee 0:25) 2 see 

TaBLE 36.—Classification of all long, loaded, tractor-semitrailer 
vehicle combinations according to manufacturer's rated capacity 
and over-ail length 

Tota]| Loaded vehicles having over-all lengths exceeding— 

Manufacturer’s 1 ae 
rated capacity Bel ae 

icles 30 feet 35 feet 40 feet 45 feet 50 feet 

No. | No. | Pct.| No. | Pct. | No. | Pct. | No. | Pct. | No. | Pct. 
LeitODSs.2 eee aee 62) 46 8.7| 16 Cuca 3, 2lseceo ae ee eee 
ZitONS ssa see eee ee 44| 28 5.3} 14 5.5) 5 7.9 
3 tOnS 2 eee ees 291/191 36.0) 88 34.8} 26 41.3 
4 tons_ 63} 52 9.8} 39 15. 4) 14 22. 2 
5 tons_-_- 97) 66 12. 4| 42 16.6) 6 9.5 
Over'd tonss2----=s- 171/148 | 27.8) 54 | 21.4) 10 | 15.9 

Totales se ceas= 728|531 |100.0,253 |100.0} 63 /|100.0 
Percentage of 

total loaded 
vehicles. _-_-_- 1OOi0); 722:9|-- == 34. Since STE 250) aes oe alee 

As shown by tables 33 and 34, the longest vehicles 
and combinations were of large and intermediate capac- 
ity classes. The largest single vehicles of the 1-, 2-, 
and 2%-ton classes were 32 feet long; the longest 134- 
and 2-ton semitrailer combinations were 44 feet long. 
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OVER-ALL LENGTH-FEET 

FieurE 11.—LoapEep SINGLE VEHICLES GROUPED ACCORDING 

30 3| 32 

TO OveR-ALL LENGTH AND WITHIN GROUPS 
RatTeD CAPACITY. 

TABLE 37.—Weights and dimensions of combinations that 

ACCORDING TO 

OVER-ALL LENGTH-FEET 

FiagurE 12.—LoapEp TRACTOR-SEMITRAILER COMBINATIONS 
GROUPED AccoRDING TO OvEeR-ALL LENGTH AND WITHIN 
Groups AccorDING To RatEep CaPpaciIry. 

included full trailers 

Es) ‘ j = te le 

2 q Percentage of gross weight | _ = g | oe Es 
F 3 8 carried on— = a. o |} sq] sr 
° ra q = Sb 2 eo aE 
= “ 3 2 SS hte ets ete, 
a |p BS 28 = ote aor Coes 8 oN oe le eh Bee a Sate O 
3 crag 53 “Bos ce 5 1/3 |S |S |Fulltrailer) & 3 2 dS. kee = | $8 | OO | Character of Origin and 
eS 8s 2.8 = ade. oul on © 3 SL WSS ee Sp megel feat acctieed Hapheabce load destination 
5 potas Femmes ngs | Stal sd bas Vee Bo bee ey ele Sh hoe Big: bor 
g : g g Ae ore ta Leelee) As ais | 8 |8/5|8 |2e/88 
iS) S q a Umer s B Sm | oR] S 5 2 2 z 2 |33)/4a 

) a iS) S SA Vices eal eh eran MP) oe teh (a = | SURO ICe iO ty. cn a 

Mons ie L0S..| 70825) 0s. Neck. Pia Pecto| Pct.) Ect Lbs. | Pct. | Feet | Feet | Feet | Feet | 
MTU Ckin oe os SIVA DIE: CONN ake Ole Spe ae | be | ee 6D 8, 035 101 ally, = x ; : Maryland to Dela- 

1 iad adler Sle }77, 080 He 25 760 leo cl ec i7| 33] 6D | 6,440 salt 9.5) 7.8) 68.7) 49.7; 1.18, 860) Gasoline. _ ..- { ware. 
Tractor.....|-----. 15, 700| 9, 240|--__- "CR (tee i 4D | 4,620] 59 

2 |/Semitrailer__|---__- 314001. = 25. 1"8, 000]. 0-122... i oe eee Dewi 4:000] ©) 401 F101 2753800) 47, Chae test SGN ae ee Do. 
Full trailer. 5 7, 700| 3, 800|----- rte, |e 12] 121 4D | 1,900 37 

Pa 2. tof ! 3 Pas See 4 POO ae gece snl nee eis sale iig an ee pat Oral Talle42e7i oss leaden 2 |eecGO0 mPa pers aleh es 

A truck... 144I\11, olf 2200) % 180) 41. Se 8 48 3675 ae \ 10.0] 6.41 37.6] 34.01 1.12] 160 Furnit RN ed 
Full trailer__|_-_-_- SENG - 1 275 Pees  enc 10/ 11/498 638|_----_- Oe MELD oie urniture-- -- e ee ork to Flori- 

eee 38,2081 snl ge hoolee Sel bel 2B ea’ tool asely AE ll. tom, 42 4 9% 4 3) ano}, 2 ee caltaral North Carolina to 
eaanel weaTe QR ; Dae 5 |"ee al) eke S : a New York. 

es ee 88 ie arsl eet al aa] 2 DDI 2 soo. joel; 28) 7-7] 48-8) 408) 21) 9 470), Produce.ce {North Carolina to 
gn Paerice Fe oS) ty Der ecas ae L | aryland. | 

7 | att traiter|.__.*|J25401{10; 360) 52 3001.._--|2222[oc22-] 7730) Bi] 48 | 2 igo|_.1 |) 89 7-0) 87-8) $8.0) 1.25) 360) Fruit.........|/Florida to Pennsyl 
Tractori.. = 345 12, 700} 8, 100)----- 26 eee | oper |e 4D | 4,050} 51 Ae eh aes 

8 |{Semitrailer _| 10 |'30,600|4_____- 65200] Masala ets 20) | ee | ee 2D _ | 3,100 48/7; 11.0) 8.0] 52.6] 48.8) 1.10) 340) Freight... |) baie te Oe eA 
Fulltrailer..| 5 F519 700| (05; G00| Geren eee em De a7 2, 650 34 BueKec 
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9 Vell alien 5 }58, 700 a 600/10; 300} 242 ho. ig} 18| 4 DD| 5,150) —7g\f 15} 7-8) 58.5) 48.4) 1.10) 660| Soy beans___- Do. 
Track. -2.2.. Bh llth ce 000|18, 300 ATi eee a ell Sd 4D 9, 150 127 | 49 9 : f District of Columbia 

10 (Fall trailer er j39 309') 15” 300| 7, 500|---_-|_..-|_...- 20/19] 4 DD! 3,750 aul} 9.5) 7.2) 42.6) 38.0) 1.12) 500) Paper_-----_. |\ to Maryland. 

1 The number designates the number of wheels on each unit. 
cates single tires. On full trailers DD means that wheels on bot 

The letter indicates arrangement of tires on wheels carried by rear axle. 
h front and rear axles carry dual tires. 

D indicates dual tires and S indi 
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Figures 11 and 12 show graphically the relative num- 
bers of single vehicles and semitrailer combinations of 
the several capacity classes in each of the larger length 
groups. It will be observed that single vehicles of low 
rated capacity were an important part of each length 
group up to 32 feet—the greatest length observed for 
such vehicles. In the case of semitrailer combinations, 
those of the lower rated capacities are an unimportant 
part of the total above the length of 38 feet. 

WEIGHTS AND DIMENSIONS OF FULL-TRAILER COMBINATIONS 

GIVEN 

Only 10 combinations having full trailers were ob- 
served during the course of the survey. The weights, 

dimensions, and other characteristics of these vehicles 
are given in table 37. In general their characteristics 
are similar to those of the tractor-semitrailer combina- 
tions which have been discussed in detail, but one 
should be noted particularly as the longest and heaviest 
combination observed during the period. This combi- 
nation, with a gross load of 77,000 pounds and a length 
of 58.7 feet, had a value of C in the gross-load formula 
recommended by the American Association of State 
Highway Officials of 860. This is the largest value 
noted in the period of observation and exceeds the 
next largest value observed by nearly 100. This 
combination consisted of a tank truck and a tank trailer 
and was used to transport gasoline. 

REPORT ON TAXATION OF MOTOR VEHICLES IN 
1932 AVAILABLE 

The full report on the study of motor vehicle taxa- 
tion in 1932 by the United States Bureau of Public 
Roads is now available. The survey was begun in 1933 
and completed in 1934 and is the broadest in scope yet 
attempted. The report includes not only State taxes 
but also Federal excise taxes, county and municipal 
taxes, personal-property taxes on motor vehicles im- 
posed by State, county, and municipal jurisdictions, 

and public bridge tolls. The data are analyzed so that 
the numbers and contributions of various classes of 
vehicles may be determined. 
A digest of the report was published in Public Roads, 

October 1934. The full report, entitled ‘““The Taxa- 
tion of Motor Vehicles in 1932”, consists of 270 pages 
and is for sale by the Superintendent of Documents, 
Government Printing Office, Washington, D. C., for 
35 cents. There is no supply for general free distribu- 
tion. Orders should be sent direct to the Superin- 
tendent of Documents at the above address. 

- 
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PUBLICATIONS of the BUREAU OF PUBLIC ROADS 

Any of the following publications may be purchased from 
the Superintendent of Documents, Government Printing Office, 
Washington, D. C. As his office is not connected with the 
Department and as the Department does not sell publications, 
please send no remittance to the United States Department of 
Agriculture. 

ANNUAL REPORTS 

Report of the Chief of the Bureau of Public Roads, 1924. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1927. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1928. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1929. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1931. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1932. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1933. 

Report of the Chief of the Bureau of Public Roads, 1934. 

DEPARTMENT BULLETINS 

No. 

No. 

No. 

No 

10L os: 

or VAD 

poolDae. 

m7 91D 

Highway Bonds. 

Methods for the Determination of the Physical 
Properties of Road-Building Rock. 10 cents. 

Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 25 cents. 

20 cents. 

Rural Highway Mileage, Income, and Expendi- 
tures, 1921 and 1922. 

TECHNICAL BULLETINS 

No. 

No. 

DD Liou. 

Moe bee 

Highway Bridge Surveys. 20 cents. 

Electrical Equipment on Movable Bridges. 
35 cents. 

MISCELLANEOUS CIRCULARS 

No. 62MC . . Standards Governing Plans, Specifications, 
Contract Forms, and Estimates for Federal- 
Aid Highway Projects. 5 cents. 

MISCELLANEOUS PUBLICATIONS 

No. 76MP . . The results of Physical Tests of Road-Building 
Rock. 25 cents. 

Federal Legislation and Regulations Relating 
to Highway Construction. 10 cents. 

Supplement No. | to Federal Legislation and 
Regulations Relating to Highway Construction. 

No. 191... Roadside Improvement. 10 cents. 

The Taxation of Motor Vehicles in 1932. 

REPRINT FROM PUBLIC ROADS 

Reports on Subgrade Soil Studies. 

35 cents. 

40 cents. 

Single copies of the following publications may be obtained 
from the Bureau of Public Roads upon request. They cannot 
be purchased from the Superintendent of Documents. 

SEPARATE REPRINT FROM THE YEARBOOK 

No. 1036Y . . Road Work on Farm Outlets Needs Skill and 
Right Equipment. 

TRANSPORTATION SURVEY REPORTS 

Report of a Survey of Transportation on the State Highway 
System of Ohio (1927). 

Report of a Survey of Transportation on the State Highways 
of Vermont (1927). 

Report of a Survey of Transportation on the State Highways 
of New Hampshire (1927). 

Report of a Plan of Highway Improvement in the Regional 
Area of Cleveland, Ohio (1928). 

Report of a Survey of Transportation on the State Highways 
of Pennsylvania (1928). 

Report of a Survey of Traffic on the Federal-Aid Highway 
Systems of Eleven Western States (1930). 

A complete list of the publications of the Bureau of Public 
Roads, classified according to subject and including the more 
important articles in PUBLIC ROADS, may be obtained upon 
request addressed to the U. S. Bureau of Public Roads, Willard 
Building, Washington, D. C. 
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