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Highway ton-mile estimates are used as a measure of highway 
use and service provided for goods movements by highway 
transportation. Comparisons are made between highway sys­
tems, with other modes of transportation, with previous years 
to determine trends, and between segments of the motor car­
rier industry. This paper describes the procedures for esti­
mating highway ton-miles, discusses problems involved in 
analysis, and compares highway ton-miles with similar values 
for other modes of transportation. Additional information on 
truck travel obtained during 1963 is also presented for study in 
resolving some of the problems. 

•ESTIMATES OF ton-miles of goods hauled on rural highways have been made by the 
U.S. Bureau of Public Roads since 1,929. Until 1936, however, the estimates were 
limited to all rural roads and were made from a very small statistical sample with 
practically no information to indicate urban travel or the proportion on local rural roads 
separately from main rural roads. The initiation of the statewide highway planning 
studies in 1936 and the subsequent annual programs provided the necessary informa­
tion to make separate estimates for main and local rural roads. It was not until 1957 
that adequate information on urban streets was obtained for estimating ton-miles in 
urban as well as rural areas. 

Since 1939 the Interstate Commerce Commission (ICC) has been making estimates 
of intercity ton-miles of truck travel as part of its responsibility of obtaining informa­
tion concerning that segment of highway transportation in interstate commerce. 

The need to determine the components of the highway cargo movement so that inter­
city ton-mile trends could be checked, compared with other modes, and carried for­
ward with greater confidence was recognized by the U.S. Bureau of Public Roads, ICC, 
the Bureau of the Budget and other agencies involved in estimating and using data for 
annual ton-miles. The U.S. Bureau of Public Roads obtained additional special infor­
mation as part of its responsibility for estimating highway ton-miles. The data were 
obtained during the 1963 annual truck weight study conducted in cooperation with state 
highway departments. 

PROCEDURES FOR ESTIMATING HIGHWAY TON-lVIILES 

The annual highway ton-mile estimates published by the U.S. Bureau of Public 
Roads (1) and ICC (2) are both based primarily on truck weight data obtained from 
roadside sample surveys conducted by the state highway departments as part of their 
highway planning programs. This roadside weighing of trucks involves the sampling 
of a statistical population of vehicle-miles of truck travel. For other modes, where 
practically all carriers are in the "regulated" category, intercity ton-mile estimates 
are based on samples from a statistical population of shipments. 

The ton-mile estimates are based on three categories of data. Total vehicle-miles 
for all vehicle types combined are the first basic element. Vehicle type classification 
counts are next used in apportioning the total vehicle-miles to each vehicle type. 
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Finally, the truck weight data are used to estimate the ton-miles hauled by each vehi­
cle type. Since all three of these elements are interdependent, adjustment procedures 
have been developed to assure consistent relationships. The estimates of total vehi­
cle-miles for all vehicle types are based on annual trends in highway traffic at over 
2, 000 locations on all classes of roads and streets at which traffic is counted contin­
uously, highway motor fuel consumption determined from tax records, and motor ve­
hicle registration data for each state. Vehicle type classification data are obtained by 
manual counts conducted at locations on rural roads and urban streets. Classification 
counts are conducted each year as a part of the annual truck weight operations, but in 
most states these counts represent only a small part of the classification count pro­
gram. The scale weights of loaded and empty vehicles of each type are obtained at the 
roadside during the annual truck weight studies. 

The ton-miles of cargo hauled by each vehicle type are estimated using the proce­
dure indicated by the equation, 

where 

™v 

ton-miles of cargo hauled by vehicle type; 
total vehicle-miles of travel by vehicle type; 
percentage of trucks of type loaded; 

mean (average) weight of loaded vehicles for vehicle type (tons); and 

mean weight of empty vehicles for vehicle type (tons). 

(1) 

The term (W1 - We) is the ave rage carried load. This fact~r , wh~n m ultiplied by the 
percent loaded (P1), is refened to as the load ing fa ·tor P1 (w1 - We) s ince multiplying 
this factor times vehicle-miles results in e stimated ton- miles hauled. 

The ICC estimates are based on the Public Roads main rural road ton-miles values 
adjusted to remove that portion resulting from entirely rural movements and to add 
the estimated ton-miles resulting from that portion of the intercity movement occur­
ring within urban areas. 

ANALYSIS AND PROBLEMS IN ANALYSIS 

Tables 1 and 2 show 1962 data for truck vehicle-miles, percent loaded, average 
carried load, loading factor, and carried load in ton-miles by vehicle type for each 
census division. Similar estimates have been made each year in preparing ton-mile 
figures for all rural roads and all roads and streets since 1957. The United States 
total and census division values are first estimated from the individual state truck 
weight reports. Slight adjustments are sometimes necessary to bring the estimates 
of truck vehicle-miles into agreement with travel estimates of all vehicle types and 
with fuel consumption by vehicle types. The state volumes are then adjusted if neces­
sary by a factor for each census division relating the sum of the state values to the 
estimated census division value. Because of this adjustment and since both loading 
and vehicle-mile estimates for a few states are based on rather limited data, individual 
state estimates are not considered statistically reliable and, hence, are not published. 

The Public Roads ton-mile estimates for main rural roads since 1939 and for total 
rural and urban since 1957 are compared by years with the ICC intercity ton-mile 
values in Table 3 and Figure 1. The similarity in pattern between these estimates is 
evident. It is also significant that the intercity volume amounts to approximately 90 
percent of the total rural and urban ton-miles since 1957 when the reliable urban esti­
mates were first available. 

Since 1957 when information was first available on haulage in urban areas, the 
urban proportion has approximated 25 percent of all highway freight transportation. 



TABLE 1 

TRAVEL, LOADING CHARACTERISTICS, AND TON-MILES HAULED ON MAIN RURAL ROADS, 1962" 

Vehicle Classification New Middle 
England Atlantic 

Single units: 
Pane! and pickups 619 
2 axle - 4 tire 191 
2 axle - 6 tire 681 
3 axle 107 

Total 1, 598 

Semill'.tiler combinations: 
2S1 - 3 axle 212 
2S2 - 4 ax.le 352 
2S3 - 5 axle 47 

Total 611 

Single units: 
Panel and pickups 
2 a.,'<le - 4 tire 
2 axle - 6 tire 
3 a..'<le 

Total 

Semitrailer combinations: 
2S1 - 3 n.xle 
2S2 - 4 axle 
3S2 - 5 axle 

Total 

Single units: 
Panel and pickups 
2 axle - 4 tire 
2 axle - 6 tire 
3 axle 

Total 

Semitrailer combinations: 
2S1 • 3 axle 
2S2 - 4 axle 
3S2 - 5 axle 

Total 

46. 2 
62 , ) 
57. 6 
54_a 
53.G 

61.? 
67 , G 
58.2 
64, 8 

o. 74 
I, 41 
3, 04 
8. 53 
2. 42 

6.10 
11. 40 
16. 50 
10, 01 

2. 056 
520 

l, 736 
299 

4,611 

579 
2,096 

76 
2,751 

49.2 
64, 0 
57. 5 
56, 6 
54. 5 

65 . 0 
62 , 7 
63 , 7 
63 , l 

0. 40 
0. 84 
2, 96 

10. 79 
2.18 

5. 76 
12. 20 
11. 38 
10. 77 

South South 
Atlantic Atlantic 
(North) (South) 

East 
North 

Central 

West 
North 

Central 

East 
South 

Central 

(a) Travel, Loaded and Empty {veh-mi , millions) 

1,620 
286 

1,247 
237 

3, 390 

158 
910 
113 

I, 181 

35. 0 
62. 0 
65. 5 
52. 9 
49 , 7 

60. 8 
70. 4 
50. 3 
68 , 4 

o. 55 
0. 61 
4. 20 

12. 04 
3. 18 

6.92 
13. 44 
15. 01 
12. 66 

3,304 
199 

I, 764 
253 

5 . 520 

368 
1,832 

83 
2,283 

1,049 
2,428 

953 
4,430 

2,593 
160 

1,483 
216 

4,452 

274 
761 
822 

1,857 

(b) Vehicles Carrying Loads (j;) 

40. 0 
64. 9 
59, 1 
54 , 1 
47, 6 

62 , 9 
61. 7 
58, 3 
61, 8 

61 . 3 
72.0 
71. 1 
64 , 5 
66. 0 

60. 4 
69. 4 
69.1 
67. 2 

48, 2 
65, 3 
67. 2 
60. 8 
55. 7 

66, 4 
63. 9 
72. 4 
68. 0 

(c) Avg. Carried Load (tons) 

o. 63 
o. 93 
3. 94 

12. 66 
2. 58 

6. 12 
12, 56 
15. 08 
11. 59 

0, 65 
0, 91 
3, 77 

12. 10 
2, 57 

6, 68 
12 , 78 
19 , 06 
12. 88 

o. 84 
1, 01 
3. 73 

11. 23 
2, 56 

6. 34 
12. 12 
16. 77 
13. 46 

2,458 
293 

1,593 
133 

4,477 

251 
I, 103 

214 
I, 568 

53.0 
71. 2 
63. 7 
58 , 5 
58. 2 

68. 5 
67. 5 
69. 5 
67. 9 

0. 92 
0. 96 
4. 58 

13.97 
2. 74 

6. 72 
13. 22 
16, 42 
12. 62 

West 
South 

Ce ntral 

4,587 
37 

1,607 
214 

6,445 

421 
982 

1,248 
2,651 

38. 4 
61, 8 
62 , 9 
66.8 
45, 6 

60. 0 
64, 4 
'11,1 
66 . 9 

I, 18 
2. 22 
5, 88 

12. 59 
3. 36 

6, 32 
12.15 
14. 39 
12. 44 

(d) Loading Factors (i vehicles carrying loads x avg. carrie d load) 

Single units: 
Panel and pickups 
2 axle - 4 tire 
2 axle - 6 tire 
3 axle 

Tot.al 

Semitraller combinations: 
2S1 - 3 axle 
2S2 - 4 axle 
3S2 - 5 axle 

Total 

Single units: 
Panel and pickups 
2 axle - 4 tire 
2 axle - 6 tire 
3 axle 

Total 

Sernilrailer combinations: 
2S1 - 3 axle 
2S2 - 4 a,xle 
3S2 - 5 axle 

Total 

o, 342 
o. 878 
1. 751 
4. 674 
1, 297 

3. 764 
7. 706 
9. G03 
6. 486 

213 
169 

1,194 
501 

2/ 077 

796 
2,718 

451 
3,965 

0. 197 
0. 538 
1, 702 
6. 107 
1. 188 

3. 779 
7. 649 
7. 249 
6. 817 

405 
278 

2, 953 
1,829 
5, 465 

2,187 
16,025 

551 
18,763 

0.193 
0. 378 
2, 751 
6, 369 
1. 580 

4, 830 
9. 462 
7 . 565 
8. 659 

311 
108 

3,436 
1,511 
5,366 

761 
8,610 

854 
10,225 

o. 252 
o. 604 
2. 329 
6. 849 
1,228 

s . 849 
.,. 750 
8. 792 
7, 163 

0. 398 
0. 655 
2. 660 
7. 805 
1. 696 

4. 035 
8. 869 

13,184 
0. 655 

0. 405 
0, 660 
2. 507 
6. 826 
1,426 

4. 210 
7. 745 

12.141 
9.166 

0, 488 
0. 684 
2. 917 
8, 172 
1. 595 

4, 603 
8,924 

11. 412 
8. 569 

(e) Carried Load (ton-mi, millions) 

828 
120 

4,108 
I, 733 
6,789 

1,415 
14,210 

730 
16,355 

1,240 
265 

6,742 
2,498 

10, 745 

4,239 
21,536 
12,572 
381 347 

1, 049 
106 

3, 71B 
1, 473 
6, 346 

1. 152 
5,890 
9,976 

17, 018 

1, 194 
201 

4, 652 
1,081 
7, 128 

1, 156 
9, 841 
2, 442 

13, 439 

0, 453 
I, 372 
3,699 
8, 410 
I. 532 

3,792 
7. 825 

10. 231 
8, 322 

2, 071 
50 

5,945 

' · 800 
9, 866 

I , 596 
7, 686 

12, 771 
22, 053 

Mountain 

2,423 
200 
814 
112 

3,549 

193 
227 
947 

1,367 

52. 9 
56. 8 
70. 0 
56. 1 
57. 2 

73 . 1 
63, 5 
75. 8 
73. 4 

o. 95 
I. 46 
3. 91 

11. 58 
2, 14 

6, 67 
11. 17 
15. 21 
13. 43 

0. 503 
0. 829 
2. 737 
6, 496 
1. 224 

4. 876 
7. 093 

11. 529 
9,858 

1,218 
165 

2,231 
730 

41 344 

941 
1,609 

10. 918 
13,468 

aMain rural roads consjst oI approximately 500,000 mil es or roads oI primary importance in the state highway system. 
bFor 48 states. 

Pacific 

3,003 
92 

871 
207 

4,173 

183 
141 
748 

1,072 

43. 0 
67. 5 
63 . I 
46.~ 
47 , 9 

76. 2 
70, 6 
72. 5 
73. 2 

0.99 
1.02 
4. 65 

10. 46 
2 45 

5. 80 
9. 31 

17. 40 
14. 26 

0, 426 
o. 689 
2. 934 
4,906 
1.174 

4. 536 
6. 591 

12, 615 
JO. 438 

1,279 
64 

2, 555 
1, 013 
4. 911 

829 
932 

9 . 432 
11,193 

79 

All Divisions 

Avg. Totalb 

46. 5 
65. 5 
64. 2 
57, 6 
53. 7 

64. 4 
65. 7 
71.1 
66. 9 

0. 82 
0. 98 
4. 09 

11. 72 
2. 64 

6, 34 
12. 51 
16. 27 
12. 46 

0, 381 
o. 642 
2. 626 
6,751 
1, 418 

4, 083 
8, 219 

11. 568 
8. 336 

25, 758 
2,384 

14,313 
2,098 

44, 553 

3,688 
10,832 
5,251 

19,771 

9, 808 
1, 526 

37, 534 
14, 169 
63,037 

15. 072 
89,057 
60, 697 

164. 826 

In rural areas where the information has been available over a longer period of time, 
there has been some change in the proportion of haulage over local and main rural 
roads. Before World War II, haulage on main rural roads amounted to about 80 per­
cent of all rural road ton-mileage. By 1957 when extensive data were obtained for the 
Highway Cost Allocation Study, this had increased to about 88 percent. This reflects 
the increased proportion of intercity freight hauled by highway in the larger hauling 
units, the semitrailer, and full trailer combination, which largely operate on the main 
intercity routes. In terms of absolute volumes, ton-mile volumes on main and local 
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TABLE 2 

TRAVEL, LOADING CHARACTERISTICS, AND TON-MILES HAULED ON URBAN STREETS, 1962" 

New Middle South South East West East Wes t All Divisions 
Vehicle Classification 

England Atlantic 
Atlantic Atlanttc North North South South Mountain Pacific 
(North) (South) Central Central Cenh·al Central Avg. TotatlJ 

(a) Travel, Loaded and Empty (veh-mi, millions) 

Single units: 
Panel and pickups 1,017 2,004 912 2, 211 4, 248 1, 841 1, 570 2,841 l , 520 4,380 22,544 
2 axle - 4 tire 340 566 654 397 941 116 125 139 228 352 3,858 
2 axle - 6 tire 1,131 l, 943 480 807 2, 359 1~ 121 716 536 514 1,452 11,059 
3 axle 157 267 171 107 220 203 45 35 82 228 1,515 

Total 2,645 41 780 2, 217 3,522 7, 768 3,281 2,456 ~. 551 2,344 6,412 38,976 

Semitrailer combinations: 
2$1 - 3 axle 185 464 81 84 441 98 105 63 60 151 1,732 
2S2 - 4 a:xle 302 1,949 268 398 792 159 440 114 55 92 4,569 
2S3 - 5 axle 6 130 27 36 270 211 46 173 194 175 1,268 

Total 493 2, 543 376 518 1,503 468 591 350 309 418 7,569 

(bl VehJCles Carrying Loads (i) 

Single units: 
Panel and pickups 68. 7 63.0 36. 2 47, 5 70 , I 50, 6 47. 3 49 . 2 50. 4 38, 6 52, 5 
2 axle - 4 tire 61. 9 72. 9 56. 9 68. 7 70. 3 65. 0 58.? 55. 8 61. 7 75. 3 66. 4 
2 axle - 6 Ure 51.:.? TI. B 50. '3 63,] 71. 8 ~ - 8 65 . 3 GS ~ 70 S fi!l s S7 S 
3 axle 58. I 68 , 5 41. 0 50. 0 69.5 63. 4 6B. 5 61 . 7 55. 9 51.0 59 . 0 

Tot..1.l 61. 0 68, 8 45. 8 53 , 0 70. 0 58, I 53 , ~ 52. 7 56. l 48. 0 58, 4 

Semlti-aller combinations: 
2S1 - 3 axle 51 . 5 66. ~ 64 , ~ 64 0 65. 6 70 , 1 73 2 64. 5 60. 5 71. 9 65 , 2 
2S2 - 4 axle 50. 2 66. 3 70.3 5B. 5 74. 5 64. 2 70. I 61 . 0 62. 7 60. 3 66, 2 
3S2 - 5 axle 69 . 9 66 , 0 59.3 45. 2 60. 6 67. 1 69 , fi 67. 2 73, 2 62 , 6 65 , 2 

Tolal 50. 9 66.~ 6B. i 58. 0 69. 4 66. 7 70 , 0 64. 7 68. 8 65. 4 65 . B 

(c) Avg. Carried Load (tons) 

Single units: 
Panel and pickups o. 39 0. 31 o. 54 o . 47 o. 55 o. 43 0. 75 0. 58 0,42 o. 51 o. 50 
2 axle - 4 tire 0. 37 o. 58 0. 85 o. 54 o. 75 1. 04 0. 92 I. 98 1, 04 0. 67 o. 74 
2 a...'<le - 6 tire 2. 05 2. 25 2. 83 I. 94 3 , 37 2. 11 2. 67 2. 59 I. 75 2. 25 2, 49 
3 axle 7. 98 7. 53 8. 45 6, 83 7, 75 8. 67 8. 39 10, 22 7, 36 6. 81 7, 80 

Total 1. 45 1. 59 I. 75 1.06 1. 65 1.69 I. 63 I. 15 1. 10 I. 33 I . 47 

SemilraHer combinations: 
2S1 - 3 axle 5. 53 5. 00 5. 66 3. 42 4. B9 5. 24 6. 78 4. 99 5. 80 4. 09 5, 05 
2S2 - 4 axle 11. 39 10. 72 II , 41 7. 87 9. 93 9. 29 10. S5 12 , 77 11. 37 6. 5B 10, 37 
3S2 - 5 axle 5. B8 12. 73 14. 76 12. 98 15. 28 13. 35 13 , 69 13. 53 13. 57 13. 70 13. 77 

Total 9. 07 9, 78 10. 44 7. 36 9. 37 10. 23 10, 39 11. 76 11. 88 8. 45 9. 73 

(d) Loading Fac tors (% vehicles carrying loads ;,; avg. carl'ied loacll 

Single units: 
Panel and pickup 0. 26B 0.195 0.195 0. 223 0. 386 0. 21B o. 355 o. 285 0. 212 0.197 o. 263 
2 axle - 4 tire o. 22Y 0. 423 0. 484 o. 371 o, 527 o. 676 o. 540 1.105 0. 642 o. 505 o. 491 
2 axle - 6 tire 1.111 1. 661 1. 432 1. 228 2, 420 1. 452 I. 744 1. 600 1. 234 1. 564 1. 683 
3 a.'<le 4. 636 5.15B 3. 465 3. 415 5. 386 5. 497 5,747 6, 306 4.114 3. 473 4.602 

Total o. 885 1.094 o. 802 0. 568 1, 165 0. 982 0, 872 0. 606 0. 617 0. 638 0. 858 

Semitrailer combinations: 
2Sl - 3 axle 2. 848 3. 315 3. 639 2. 220 3. 208 3. 673 4. 963 3. 219 3. 509 2.941 3, 293 
2~2 - 4 ::ixlF! 5 718 7 , 107 8.021 4. 604 7. 398 5. 964 7. 676 7, 790 7,129 3. 968 6. 865 
2$3 - S axle 4, 110 8. 402 8. 753 5. 867 o. 260 8,958 9. 515 9. 092 9. 933 8.576 8. 978 

Total 4. 617 6. 484 7.120 4, 313 G. 503 6. 823 7. 335 7, 609 8. 173 5. 526 6. 402 

(e) Carried Load (ton-mi, millions) 

Single units: 
Panel and pickups 270 396 180 490 I , 639 401 559 811 324 865 5,935 
2 axle - 4 tire 78 240 315 147 498 78 68 153 146 177 1,900 
2 axle - 6 tire 1,254 3,226 687 993 5, 705 1,624 l , 249 964 635 2,271 18,608 
3 axle 731 1,378 590 364 1, 184 1,115 260 223 339 790 6,974 

Total 2,333 5,240 1, 772 1. 994 9,026 3,218 2,136 2,151 1,444 4,103 33,417 

Semitrailer combinations: 
2S1 - 3 ax le 525 1,536 297 185 1. 413 361 524 203 212 443 5,699 
2S2 - 4 axle 1,726 13,839 2. 150 11 835 s, 853 949 3,379 88B 396 365 31,378 
3S2 - 5 axle 25 1,097 232 214 2,502 1, B86 434 1,573 1,922 1,501 11, 3B6 

Tot.al 2,276 16,472 2,679 2,234 gf 768 3, 196 4,337 2,662 2, s:rn 2,309 48,463 

aurban slreets consist or approximately 470,000 miles of roads oJ primary importance in the slate highway system or 13 percent of the total mileage . 
bFor 48 states. 

rural roads have increased nearly 10 times in the last 30 years from an estimated 30 
billion in 1933 to about 289 billion in 1963. The average annual increase in the last 
10 years has been about 112 billion ton-miles or 6. 1 percent. This is nearly twice 
the rate of increase in the economy of the nation as measured by the gross national 
product, which has been increasing, when adjusted to real values, about 3 to 4 percent 
per year. 
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TABLE 3 

COMPARISONS OF HIGHWAY TON-MILE ESTIMATESa 

U.S. Bureau of Public Roads Estimates ICC Estimate (ton-mi, millions) 

Year Intercity Percent of Percent of Main Rural All Rural Total Rural Rd. (ton-mi, Total Rural Total Rural and Rd. Rd. and Urban St. millions) Ton-Miles Urban Ton-Miles 

1929 26,000 
1930 24,000 
1931 23,000 
1932 26,000 
1933 30,000 
1934 33,000 
1935 34,000 
1936 28,005 34,863 
1937 32,444 40,379 
1938 35,696 44,728 
1939 40,612 50,697 52,821 104.19 
1940 46,264 57,783 62,043 107. 37 
1941 58,853 72,997 81,363 111. 46 
1942 45,839 55,722 59,896 107.49 
1943 44,021 53,216 56,784 106.70 
1944 44,838 54,418 58,264 107.07 
1945 50,521 61,442 66,948 108.96 
1946 61,084 73,706 81,992 111.24 
1947 73,865 89,424 102, 095 114.17 
1948 83,487 100,508 116,045 115. 46 
1949 94,760 113, 385 126,636 111. 69 
1950 121,091 145 , 488 172,860 118. 81 
1951 126,402 157,691 188,012 119.23 
1952 132,009 163, 934 194,607 118. 71 
1953 146,810 182, 113 217,163 119. 25 
1954 143,901 180, 270 213,225 118. 28 
1955 154,050 190, 085 223,254 117. 45 
1956 171, 249 210, 666 248,846 118.12 
1957 187,166 211 , 497 286 , 014 254,174 120.18 88.87 
1958 187, 886 212,904 288,307 255,544 120.03 88.64 
1959 211,011 239,333 316, 601 288,519 120.55 91. 13 
1960a 218,574 247,821 333,206 297,662 120. 11 89.33 
1961 230,455 259,527 344,423 313,141 120.66 90. 92 
1962 243,818 274,466 364,141 331,319 120. 71 90.99 
1953b 254,496 293,679 377, 533 

ainclu.des Alaslrn and Hawaii for 1960 and subsequent years . 
bPreliminary . 

TON-MILEAGE AND MODE OF TRANSPORTATION 

Table 4 and Figure 2 compare estimates of ton-miles of goods movements and the 
percentage of the total carried by each principal mode of transportation. In this 
table, the highway ton-miles are those for all rural roads excluding movement on 
urban streets. Since World War II, although railroads have maintained approximately 
the same absolute volume of ton-miles, the railroad share of total ton-miles has de­
creased from 67 percent in 1945 to 45 percent in 1961. The highway and pipeline 
haulage has increased both in ton-miles and share of the total haulage. Waterways 
have increased total ton-miles hauled and have maintained about the same share of 
the total. The reliability of these comparisons, although satisfactory for an indica­
tion of general trends, is not as precise as might be desired for quantitative 
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Figure 1 . Compar ison of trends in ton-miles haul ed by highway as published by U.S . 
Bureau of Public Roads snd ICC. 

TABLE 4 

TRANSPORT SERVICE BY EACH PRINCIPAL MODE OF FREIGHT TRANSPORTATION" 

Railwaysb Highwaysc Waterwaysd Pipelinese Airwaysf 
Total 

Year 
Ton-Miles Pe rcent Ton-Miles Percent Ton-Miles Percent Ton-Miles Percent Ton-Miles Percent (millions) 
(millions) of Total (millions) of Total (millions) of Total (millions) of Total (millions) or Total 

1929 450, 189 72. 9 26, 000 4. 2 105,982 17.1 35, 800 5. 8 N.A. <O, l 617,971 
1930 385,815 73. 1 24,000 4. 5 86, 454 16. 4 31,800 6. 0 0.1 <O, l 528,069 
1931 311,073 73. 7 23,000 5. 4 56,905 13. 5 31,200 7. 4 0. 2 <O, l 422, 178 
1932 235,309 72. 8 26,000 8. 1 32,639 10. 1 29, 200 9. 0 0. 3 <O, I 323, 148 
1933 250,651 68. O 30 , 000 8.1 55,189 15. 0 33,000 8. 9 0 . 4 <O, I 368, 840 
1934 270, 292 68. 6 33,000 8. 4 57, 690 14. 6 33, 132 8. 4 0. 6 <0.1 394, 115 
1935 283,637 67. 7 34,000 8.1 68,096 16. 2 33,517 8. 0 1. 1 <O, I 419,251 
1936 341,182 66.1 34, 863 6. 8 92,651 18. 0 47,013 9.1 1.9 <0.1 515,711 
19-37 362,815 R4 1 40,379 7, 1 110.127 19. 5 52,462 9. 3 2. 2 <O, 1 565, 785 
1938 291,866 64. 4 44, 728 9. 9 66, 747 14. 7 49,950 11. 0 2. 7 <0.1 453, 2~4 
1939 335 , 375 62. 4 50,697 9. 4 96,249 17. 9 55,602 10. 3 3. 3 <O. l 537,926 
1940 375,369 61. 5 57, 783 9. 5 118, 057 19. 3 59, 277 9. 7 4. 4 <0.1 610,490 
1941 477, 576 62. 9 72 , 997 9. 6 140,454 18. 5 68, 428 9. 0 6. 7 <O. 1 759,462 
1942 640,992 69. 6 55,722 6. 1 148,565 16. 1 75,087 8. 2 14.1 <O. l 920,380 
1943 730, 132 71. 4 53,216 5. 2 141, 652 13. 8 97,867 9. 6 18. 8 <O, 1 1, 022, 886 
1944 740,586 68. 7 54,418 5, 1 150, 155 13, 9 132,864 12. 3 20. 9 <O. l 1,078,044 
1945 684,148 67. 4 61,442 6. 0 142, 737 14. 1 126,530 12. 5 26. 6 <0 . 1 1,014,884 
1946 594, 943 67. 0 73, 706 8. 3 123,973 13. 9 95, 727 to. 8 44 . 8 <O, 1 888, 394 
1947 657,878 65. 8 89, 424 9. 0 146,714 14. 7 105, 161 10. 5 71. 6 <0.1 999, 249 
1948 641, 104 62. 7 100 , 508 9. 8 161,846 15. 8 119,597 11. 7 108, 1 <O. 1 1,023,163 
1949 529,111 59. O 113, 385 12. 6 139,396 15. 6 114,916 12. 8 130. 2 <O, I 896,938 
1950 591,550 57. 5 145,488 14.1 163,344 15. 9 129, 175 12. 5 159. 7 <0.1 1,029,717 
1951 649,831 56. 9 157,691 13. 8 182, 216 16. 0 152, 115 13, 3 153 . 5 <O. I 1,142,007 
1952 617,942 55. 8 163 , 934 14. 8 168,367 15. 2 157,502 14. 2 172 . 6 <0, \ 1,107, 918 
1053 608,954 52. 3 182, 113 15. 7 202, 439 17. 4 169,884 14. 6 191. 9 <O. I 1,163,582 
1954 552, 197 50. 9 180,270 16. 6 173, 679 16. 0 179,203 16. 5 204. 8 <O. I 1,085,554 
1955 626, 893 50. 7 190, 085 15. 4 216,508 17. 5 203, 244 16. 4 247. 4 <O, I 1,236,977 
1956 651, 188 49. 6 210, 666 16. 1 219,978 16. 8 229,959 17. 5 268. 5 <O. I 1,312,060 
1957 621,907 48. 3 211,497 16. 4 231, 792 18. 0 222, 728 17. 3 295. 0 <0.1 1,288,219 
1958 554,534 47. 5 212, 904 18. 2 189,016 16. 2 211, 289 18.1 319 . 9 <o, I 1,168,063 
1959 578, 637 46. 6 239, 333 19. 3 196, 559 15. 8 226,991 18. 3 372. 7 <O. \ 1,241, 893 
1960 575, 360 45. 2 247, 821 19. 5 220, 253 17. 3 22_8, 626 18. 0 414. 4 <O, I 1,272,474 
1961 566, 295 44. 6 259,527 20. 5 209, 706 16. 5 233,172 18. 4 482. 1 <0.1 1,269,182 
1962 595, 774 44. 7 274, 466g 20. 6 223,089 16. 8 237,723 17. 9 581. 2 <O. I 1,331,633 
1963 625, 175 44. 5 293, 579g 20. 9 234, 172 16. 7 250,319 17, 8 629. 1 <O, I 1,403,969 

II0:11J1 !or Alaslc:l nnol Hnw~ll lnclud d beginning IOGO. 
b1cc, SlnUsUcs 01 R111lwt1ys ta the Un,I d Sll\lcs, Cln,is I and O Rn llJ·on<\~. 
Cu,s. 8uronu or"Pu l)lla Road,;; eullm• ICs lnelude .JI Lr~ml or :ill kinds ond sizes ,,r truck!I on nml roods. 
clu.s. Army Board or En11rneers for lllv rs nnd Hnrbors; Includes lrruUt on Great Lnkos iuid lnlmid y,,nt01·,wnys . 
"DaLs /ram 1939 lo rircsonl, ICC; from 1929 through ,1038 llY H. E, !fa.lo llBlng American Pi.!Lroleum lnslltute dnlu . 
I AldOrlll Avillll.on Agency, SLslisllcnl Handbook or Avlntlou; d:tt:\ lnclud . dom •gtlc lrelghl , CX]ll'C••, nnd oxccss baggage. 
gPreliminary. 
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measurement. This is due in part to the different characteristics of operation of each 
mode and in part to differences in methods used in obtaining source data and in subse­
quent analysis. 

THE 1963 TRUCK WEIGHT SURVEY 

In an effort to learn more about the nature of highway transportation-commodities 
hauled, trip lengths, class of operation, class of origin and destination, type of trip 
and loading - additional inquiries we r e made at the weighing of each vehicle and special 
tabulating cards we r e prepar ed by the state highway departments as a part of the an­
nual 1963 truck weight s urvey (3). Table 5 s hows the column arrangement and items 
of data coded in each card field-:- Detailed definitions and descriptions of the trip char­
acteristics codes are given in the Appendix. Usage data for more than 217, 000 cargo 
vehicles were obtained at a total of 778 locations in 50 states. Of these, 622 were on 
rural highways and 156 were in urban locations. Data for these special trip charac­
teristics were subsequently tabulated and analyzed. 

To obtain a reliable basis for comparisons, the data were grouped by census divi­
sions and analyzed by vehicle type. Since the roadside weighing procedure involved 
sampling on the basis of vehicle-miles, the estimated vehicle-miles of travel by ve­
hicle type, highway system, and state were used as the sampling strata to expand the 
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TABLE 5 

ARRANGEMENT OF DATA IN NUMBER 7 TRUCK WEIGHT TABULATING 
CARD FOR SPECIAL TRUCK TRIP CHARACTERISTICS STUDY 

Column 

1 
2- 3 
4- 5 
6- 7 

8-11 
12-13 
14 

-15-16 
17-18 
19 

20-22 

-23 

-24-27 

28-29 
30-32 
33-35 
36 
37-38 
39-41 
42-44 
45 
46-49 
50-52 
53-55 
56-58 
59-61 
62-64 
65-67 
68-70 
71-74 
75-79 
80 

Card No. 7, code 7. 
State. 
Station number. 

Item 

Highway system (01 thru 12 to indicate administrative system and rural 
or urban) . 
Date: month (columns 8-9) , day (columns 10-11). 
Hour of day (us ing 24-hr clock, 1:00 to 1:59 p. m., coded 13). 
Direction of tr a vel (I-northbound, 2-east, 3-south, 4-west, 5-NE, 
etc.). 
Vehicle type (based on axle and wheel arrangement, 12 principal types). 
Body type. 
Class of operation (0-not determined, I-private, 2-ICC, 3-other for 
hire). 
Commodity (Freight Commodity Statistics Classification, 1954, as 
amended). 
Loading and trip type (0 through 9 to indicate loaded or empty and line 
haul, pickup and delive ry, etc.). 
Class of origin (columns 24-25) and destination (columns 26-27) (codes 
00 through 13 to indicate transfer from other modes, warehouse, 
factory, mine, home, etc.). 
Origin state. 
Origin county. 
Origin city. 
Origin in or near the city. 
Destination state. 
Destination county . 
Destination city. 
Destination in or near the city. 
Driver's estimate of trip length in miles. 
Weight of axle A in hundreds of pounds. 
Weight of axle B in hundreds of pounds. 
Weight of axle C in hundreds of pounds. 
Weight of axle D in hundreds of pounds. 
Weight of axle E in hundreds of pounds. 
Weight of axle F in hundreds of pounds. 
Weight of axle G in hundreds of pounds. 
Total weight of vehicle in hundreds of pounds. 
Serial number. 
Trailer card control. 

data by vehicle type, class of operation, loading and trip type, and class of origin and 
destination for this part of the study. Analysis of data obtained in 1957 for the Highway 
Cost Allocation Study indicated that in most cases, differences in average carried load 
when related to type of service are small for a pa rticular vehicle type. Therefore, 
differences in loading have small effects on the proportion of ton-miles hauled by a 
particular vehicle type in any category, and the proportion of ton-miles of commodi­
ties hauled by loaded vehicles of a particular type are proportional to vehicle-miles of 
travel. An indication of proportionate ton-miles can be obta ined by multiplying 
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vehicle-miles of travel for loaded vehicles of a type by the average carried load for 
that vehicle type shown in Table 1. In this way, an indication of the approximate pro­
portion of ton-miles in that particular category can be obtained for several vehicle 
types combined. The effects of differences in the average loads carried by each vehi­
cle type related to category of service will be investigated in a subsequent analysis. 
Another simplification for the purpose of this report was the elimination of combina­
tions larger than the 3S2. Figure 3 illustrates the vehicle types included in this 
analysis. Those combinations not included account for approximately 8 percent of all 
highway ton-miles hauled in the nation and will be analyzed later since their contribu­
tion is proportionately much greater in the areas where they are used and, in some 
cases, may provide a helpful indication of future trends. 

CHARACTERISTICS OF TRIP AND LOADING 

The rural and urban travel characteristics of the four types of single unit trucks 
and the three principal types of semitrailer combinations are summarized in Table 6 
and Figures 4 through 7. In these figures, each bar represents the percentage of total 
rural or urban travel by a vehicle type having the characteristics indicated. Of par­
ticular interest are the very substantial differences between the vehicle types, com­
pared to the great similarity in the pattern of usage of a particular vehicle type in 
both rural and urban areas. For example , vehicle type 2S, which is a 2-axle 4-tire 
truck of 1 ton or greater capacity, performs approximately one-third of its travel in 
delivery type service where it is the predominant vehicle type in both rural and urban 
areas. Vehicle type 2S includes many of the walk-in delivery bodies. 

The panels and pickups, vehicle type 2P, perform more than 60 percent of their 
travel in personal transportation. Over 12 percent of their travel results from per­
sonal transportation while carrying a load. The 2-axle 6-tire truck, type 2D, is used 
for a variety of purposes. Although point-to-point hauling is its predominant usage, 
personal transportation in rural areas accounts for about 11 percent of the total. With 
the exception of type 2S, hauling from a single loading point to a single unloading point 
is the predominant usage for the other three types of single-unit trucks, with the 3-
axle vehicles, usually concrete mixers or dump trucks, performing approximately 45 
percent of their travel in this type of service. 

The three types of semitrailer combinations-2S1, 2S2, and 3S2-included in Figures 
6 and 7 account for approximately 68 percent of all highway ton-miles. Here again the 
similarity between rural and urban usage is evident. The point-to-point movement 
comprises a higher proportion of the total than is the case for single unit trucks, with 
two-thirds of the rural travel by 3S2's in this category. It is noteworthy that for the 
3-axle 2S1 combination, over 16 percent of rural travel and over 20 percent of urban 
travel is in delivery service. This seems to confirm observations that these smaller 
combinations are used for distribution to cities, towns, and shopping areas from centra­
lized terminals or other sources. For all vehicle types studied, the percentage of 

~ ~ ~ £:;J 
2P 25 (SINGLE 2 D ( DUAL 3 

REAR WHEELS) REAR WHEELS) 

~Jllll] ~IIIUJ 
251 252 352 

Figure 3. Principal vehicle types involved in highway commodity movements . 
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TABLE 6 

PROPORTION OF TRAVEL 

Single- Unit Trucks Semitrailer Combinations 
Trip and Loading 
Characteristics Vehicle Rural Urban Vehicle Rural Urban 

Type (%) (%) Type (%) (%) 

Point to point 2P 21.07 16.78 2Sl 41. 42 40.48 
(loaded and unloaded 2S 22.26 20.14 2S2 57.44 54.34 
at single 2D 37.55 31. 71 3S2 66.11 53.87 
locations) 3 46.24 44. 71 

Delivery 2P 6. 05 8.06 2Sl 16.91 21. 50 
(loaded at single 2S 32.95 34.75 2S2 7.94 11. 71 
point and unloaded 2D 20.76 26.34 3S2 5.84 8.14 
at 2 or more) 3 5.43 5.06 

Collection 2P 0.83 0.84 2Sl 1. 77 2. 59 
(loaded at 2 or more 2S 1. 49 2.87 2S2 0.92 1.00 
and unloaded at 2D 2.50 3. 11 3S2 1. 03 0.77 
single point) . 3 1. 13 1. 38 

Coiiection-delivery 2P n n1 n A A nn1 ",..,, 3.47 v. ,).1 v. ':t':t .:..:,.1 J. Ui:7 

(loaded at 2 or more 2S 1. 40 1. 20 2S2 0. 72 o. 96 
and unloaded at 2D 1. 05 1. 76 3S2 0.44 0.89 
2 or more) 3 0.19 0.29 

Empty 2P 11.27 11.42 2S1 32.86 27.86 
(to or from loading 2S 14. 71 12.76 2S2 30.10 28.63 
or unloading 2D 26.93 26.42 3S2 24.85 32.98 
point) 3 39.39 41.69 

Serve driver or passenger 2P 47.22 49. 62 2Sl 2.86 3.62 
(empty vehicle not involved 2S 17.40 17.62 2S2 2.59 3.14 
in a commodity 2D 8.58 7.93 3S2 1. 46 2.88 
movement) 3 6.35 6.10 

Serve driver or passenger 2P 13.25 12.84 2Sl 0.49 0.48 
(loaded vehicle not 2S 9.79 10.66 2S2 0.29 0.22 
involved in a 2D 2.63 2.73 3S2 0.27 0.47 
commodity movement) 3 1. 27 0. 77 

Total 2P 100. 00 100.00 2Sl 100. 00 100.00 
2S 100. 00 100.00 2S2 100. 00 100.00 
2D 100. 00 100.00 3S2 100.00 100.00 
3 100.00 100.00 

travel involved in the collection and collection-delivery categories is quite small, 
generally below 5 percent of the total. For both rural and urban travel, the proportion 
of 2Sl collection-delivery travel is the highest of the three types of combinations with 
3. 7 percent of rural travel and 3. 5 percent of urban travel in this category. Many 
household moving vans are of this vehicle type. 

CHARACTERISTICS OF LOADING AND UNLOADING POINTS 

The origin and destination characteristics are being analyzed as indicated by Table 
7 and Figure 8 for one type of vehicle , the 2S2 combination, to determine the propor­
tions of various components of the total highway cargo movements which may be 
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Trip a ncl loading Percent oI travel 
Cha1•actcristics 

lO 20 30 40 50 

Point to point 1111111111111111111111111111 11111111111111111111111111111 1111 2P 
Loaded and unloaded 2S 
at singl<' ······••1 ••••••••• •••••••• • •••••• 2D 
locations 3 

Dl'li\'C"l'\' 1111111111111111111 
Loaded at si11~1c, 
point and unloaded 

······••1 •••••••••• at 2 or more 

Colll•clion Ill 
LoaclL•cl a L 2 or mon ~ 
and un loac.lecl al -·· a sing-IC' pr,inl • 
Collection - Deli\'er;:t I 

Loaded at 2 or more ~ 
and unloaded at I• I 
2 01· more 

-
Emptv 11111111111111111111111111111 1111 
To or (rom a 
landing or unloadin~ 

· ·····••1 ••••••••• •••••• point 

Serve driver or passenger 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111 1111111111111111111111 
E mptv vehicle not 
in vol vcd in a •••••••• commodity movement 

Sen'c> clri\'(_'l' or passcn~l·r 11111111111111111111111111111 1111111111 
Loaded ,·chicle nol ·--
~din a ••• commochty movement • 

Figure 4. Rural travel distributed by trip and loading characteristics for each type 
of single-unit truck, travel percentages add to 100 percent for each vehicle type. 

identified as complementary to or in competition with other modes of transportation. 
For example , the 6.1 percent from "Other modes" represents complementary move­
ments, but the 0. 83 percent from "Retail establishments" to "Final consumer" could 
probably not be diverted to another mode. The data in Figure 8 provide an example 
for one category, the 4-axle 2S2 combination, involved in cargo movements between 
single load and unload points as reported by the driver. This is the predominant 
category at the level of detail represented by a single vehicle type and trip movement 
characteristic and accounts for approximately 20 pe rcent of all ton-miles hauled by 
highway. 

Each vehicle type and category will be analyzed separately. As discussed pre­
viously, the percentage distribution of vehicle-miles within such a category will be 
essentially the same as the distribution of ton-miles, due to the similarity of loading 
of a given vehicle type. For these 2S2 combinations, movement between highway 
transfer points accounts for 16 percent of the total vehicle-miles of travel. This is 
a maximum for this category, since for long-haul movements where the driver picked 
up the vehicle at a truck terminal and was to drive it to another, this category was 
coded if he did not know the characteristics of the point where it was originally loaded 
or where it was to be unloaded. 

Although the movements between highway transfer points are the largest single 
category, the "factory or packaging plant" is both the origin and the destination re­
sponsible for the greatest proportion of travel by 2S2 combinations transporting cargo 
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Trip anct loadin~ Perce nt of travel 
Chara cte ri s tics 

lO 20 30 40 50 

Point to point 1111111111111 11 11111111111111 11111111111111111111 2P 
Loaded and unloaded 2S 
at single •••••••• ••••••••• , ........ •1 2D 
locations 3 

Delivery 1111111111111111111111111 
Loaded at .sin g le 
point and 1..rnloadccl ••••••••• •••••••• . .... , al 2 or more 

Collection Ill 
Loaded at 2 or more ~ 
and unloaded at •••• a single point -
Collection - De live r x II 
Loaded at 2 or more ill!! 
and unloaded at •• 2 or more I 

Empty 11111111111111111111111111111 1111 
To or from a 
loading 01· unloading ••••••••• •••••••• • ••••• point 

SL•n c driver or pas.seng-01• 11111111111111111111111111111 11111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111 ll1111111 11111111111111 111 111 
Empty vehicl e not 
involved in a ·····••1 
commodity ino~'e ment 

Sen·e clri\'e r or pas senger 11 11111ll11111111111111111111 111111111 
Loaded vetiicle not 
i11\'olved in a I••• 
commodity move me nt • 

Figure 5. Urban travel distri buted by trip and loading characteristics fo r each type 
of s i ngle- unit truck, travel percentages add to 100 percent f or each vehic l e type. 

between a single loading point and a single unloading point. About 51. 8 percent of the 
travel by this vehicle type has an origin or destination at a factory or packaging plant. 
Transfers from and to other modes are shown to be only 6. 2 percent for origin and 
3. 5 percent for destination, respectively. Travel originating at the original or pri­
mary source of the commodity, such as a farm, forest, or mine, amounts to nearly 
15 percent of the total, with just half going to a factory or processing plant. 

Point-to-point travel by loaded 2S2's originating from a factory or packaging plant 
is destined about equally for other factories, wholesale warehouses, and retail estab­
lishments. A substantial proportion is also destined for the final consumer. The 
same is true for travel originating from wholesale warehouses. Travel originating at 
retail establishments is only 4. 3 percent of the total for these 2S2 combinations with 
less than one-fifth going to the final consumer. Two items, the 3. 6 percent of travel 
shown as originating from the final consumer and the 2. 8 percent shown as destined 
for the primary source, seem puzzling. On reflection, the first seems a logical field 
interpretation applicable to household goods movement or the movement of machinery, 
equipment, or second-hand goods. Destinations shown as the primary source may in­
volve returns of materials and possibly movement of agricultural commodities from 
farm to farm. The extent of reporting error for this item has not been determined. 
Subsequent analysis by commodity may clarify some of these items. 

Preliminary review of data for other trip types and vehicle types indicates wide 
variation. For the same vehicle type, 2S2 in delivery trip type, 40 percent of the 
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Figure 6. Rural travel distributed by trip and loading characteristics for each type 
of semit railer combination ,travel percentages add t o 100 percent for each vehicle type. 

T l'ip and loading Pe rcent of travel 
Ch:\rncteristics 10 20 30 40 50 60 

Point lo point 
111111 11 111111111111111111111 11111111111111111111111111111 ll11111111111111111111111111 11111111111111111111111111111 II 2S1 Loaded and unloaded 

at sinp;k ........ , •••••••• •••••••• ••••••••• , ........ •••• 2S2 

locatirn1:. 3S2 

Dc lin•ry 
11111111111111111111111111111 11111111111111111111111111111 11111 

Loaded at sinF: lC ••••••••• . , point and unloaded 
rit 2 or niol'e 

Collection 11111111 
Loaded at 2 or 111Ql'(' • and unloaded at • a si11gle point 

Collection - Ocliverr 11111111111 
Loaded nt 2 01· more • and unloaded .1t • 2 or mo1·e 

Empty 
1111111111111111111111111111 11111111 111111 111111111111111 11111111111111111111111 To or Irom a 

loading or unload ing •••••••• •••••••• • ••••••• 
point 

Serve driver or passeng:er 
11111111111 Empty vehicle not 
j •• I involved i11 a 

commodity movement --
&.-n·c (trl\'ti r ua· IJ.:\.S3'111fc:r II ~ \' fhftfo n01 I illl'O\\'ed in :.i • commodity mo,·emenl 

Figure 7. Urban travel distributed by trip and loading characteristics for each type 
of semitrailer combination,travel percentages add to 100 percent for each vehicle type. 
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Figure 8. Distribution of rural travel by loaded 2S2 combinations loaded and unloaded 
at single location related to characteristics of origin and destination . 

travel is related to other modes. For the 2-axle 4-tire trucks other than pickups, 
largely walk-in delivery trucks, nearly 20 percent of the rural travel is between manu­
facturing or packaging plants and retail establishments. 

TABLE 7 

PERCENTAGE DISTRIBUTION OF VEHICLE-MILES OF TRAVEL FOR LOADED 2S2 COMBINATIONsa 

Origin Category 

Highway transfer 
Other mode 
Primary source 
Fae tory or packaging plant 
Wholesale warehouse 
Retail establishment 
Final consumer 

Total 

Highway 
Transfer 

19.19 
0. 35 
0. 39 
2. 91 
o. 65 
0.14 
0. 55 

24.18 

Other 
Mode 

0. 25 
0.48 
0. 17 
0.41 
0.23 
o. 01 
o. 05 

1.60 

Primary 
Source 

0.07 
0.15 
0.89 
0.42 
0.14 
0.05 
0.08· 

1. 80 

aPoint to point, loaded a.J1d unloaded at single locations. 

Destination Category 

Factory or 
Packaging 

Plant 

2.18 
0.54 
3.16 

13.47 
3.21 
0.57 
0.47 

23. 60 

Wholesale 
Warehouse 

1. 66 
1. 75 
2. 62 

10.79 
6. 08 
0.36 
0.28 

23. 54 

Retail 
Estab­

lishment 

0.86 
0.84 
0.89 
4. 45 
2. 03 
o. 95 
0.16 

10.18 

Final 
Consumer 

2. 31 
o. 56 
2. 25 
5. 79 
1. 76 
0.38 
2.05 

15.10 

Total 

26. 52 
4.67 

10.37 
38.24 
14.10 

2. 46 
3. 64 

100. 00 
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SUMMARY AND CONCLUSIONS 

This study has shown that highway cargo vehicles serve a wide variety of uses. Al­
though all categories of movements by loaded vehicles have been included in estimating 
ton-miles hauled by highway, these data indicate the proportions which are not true 
commodity haulage, for example, travel by a loaded vehicle to serve the driver. The 
proportions of all highway cargo movements by categories of trip type and origin­
destination are shown. From this, proportions which can be well served only by 
highway, those which involve other modes, and those which could be served by other 
modes to varying degrees may be judged with increased assurance. These data serve 
to provide an indication of the dimensions of the elements , making up the total ton­
miles of the highway cargo movement. Additional criteria, such as the interrelation­
ship of commodity, place of origin and destination, and trip length, must be investi­
gated to obtain as complete an understanding of highway transportation as possible. 

Further Analysis 

The differences in loading characteristics for each vehicle type will be analyzed to 
determine more precise ton-mile values for each category of movement. An analysis 
of trip length, origins and destinations within the same state, county and city, and 
commodity is being made for each vehicle type, class of operation, and category of 
trip loading characteristics to provide an indication of the relative proportion of high­
way commodity movements which are least competitive with other modes or which 
might be considered inappropriate for inclusion in the intercity highway ton-mile 
values. 

Conclusions 

1. The patterns and characteristics of usage of trucks and semitrailer combinations 
show considerable difference according to the type of vehicle. 

2. For a given vehicle type, there are only moderate differences in proportions of 
travel related to trip and loading characteristics between rural and urban areas. 

3. In the case of both single-unit trucks and semitrailer combinations, the larger 
truck types perform a higher proportion of their travel while loaded. 

4. For all types of trucks except the 2-axle single-tire 2S, the greatest proportion 
of travel when loaded is from a single loading point to a single unloading point; for 
vehicle type 2S, delivery travel exceeds all other categories for both rural and urban 
travel. 

5. For 4-axle 2S2 combinations loaded at a single point with unloading at a single 
point, more than one-third of all travel originates at a factory or packaging plant, one­
fifth from a highway transfer point, and one-sixth at a primary source. 

6. Similar factors when available for other vehicle types and origin and destina­
tion categories will be helpful in completing the appraisal of truck usage and service. 
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Appendix 

1963 SPECIAL TRUCK TRIP CHARACTERISTICS STUDY 
(Excerpt from Coding Instructions) 

*Loading and trip type, column 23. -The purpose of this item is to indicate whether 
loaded or empty and to obtain an indication of the type of service in which the vehicle 
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is engaged. Loaded and empty classifications reflect commodity movement and are 
consistent with the regular instructions. 

Code 

* 1 

Description 

Empty, not involved in commodity movement serving primarily as trans­
portation for driver or passenger and travel to or from garage or parking 
area. 

* 2 Empty, traveling to loading point or from unloading point. 

3 Empty, service or repair vehicle not involved in commodity movement; 
may carry mounted equipment, tools, but no supplies of repair parts or 
other materials which are customarily unloaded. 

4 Loaded service or repair vehicle not involved in commodity movement; 
may carry mounted equipment, tools, supplies, repair parts, or materials 
for use in service or repair activity which are not customarily all un­
loaded at a single location. 

5 Loaded vehicle, loaded at a single location and to be completely unloaded 
at a single location. 

6 Loaded vehicle, loaded at a single location and to be unloaded at two or 
more locations (delivery or distribution). 

7 Loaded vehicle, loaded at two or more locations and to be unloaded at a 
single location (pickup or collection). 

8 Loaded vehicle, loaded at two or more locations and to be unloaded at two 
or more locations (pickup-delivery or collection-distribution). 

* 9 Loaded vehicle not involved in a commodity movement, including serving 
driver or passenger (travel to or from dwelling, garage or parking area). 

*Class of ori in and destination columns 24-25 (origin) and columns 26-27 (destina­
tion . -This item is intended to reflect the point at which the highway movement of a 
commodity fits into the production-distribution process and should be recorded for 
both loaded and empty vehicles. Codes apply to origins and destinations in columns 
28-45 and should be shown for both. In the case of a transfer from another vehicle or 
mode of transportation not involving processing, packaging or selling at the transfer 
point, the coding should indicate the other mode involved if this can be determined. 
If the other mode cannot be determined then the type of place at which the transfer 
was made should be indicated. For example, if a transfer between trucks is known 
to have occurred at a railroad warehouse, the correct coding is 01. A shipment 
which receives processing at a primary source from which it is transported direct 
to retail customers or ultimate customers, such as transit mixed concrete from a 
quarry or borrow pit, should be coded as from the processing plant (08) to the ulti­
mate consumer (11). In the case of bank run gravel or borrow loaded directly into 
the transporting vehicle without washing, screening, or other processing, it should 
be coded as from the primary source (06). Similarly, a destination such as the 
distribution point for a chain of retail stores should be considered a wholesale dis­
tribution point (09), even though there may be a retail outlet at the same location 
where a small proportion (25 percent or less) may be sold at retail. 



Code 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

* 13 

Description 

A loading point at which it is known that a transfer from or to another 
highw~y motor vehicle was or will be made, or a storage warehouse, 
yard, or area without processing, or selling facilities for goods of any 
nature served only by highway. 
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A loading point at which a transfer from or to rail was or will be made or 
a storage warehouse, yard, or area for goods of any nature served pri­
marily by rail in addition to highway. 

A loading point at which a transfer from or to water was or will be made 
or a storage warehouse, yard, or area for goods of any nature served 
primarily by water in addition to highway. 

A loading point at which a transfer from or to air was or will be made or 
a storage warehouse, yard, or area for goods of any nature served pri­
marily by air in addition to highway. 

A loading point at which a transfer from or to pipeline was or will be 
made or a storage warehouse, yard, or area for goods of any nature 
served primarily by pipeline in addition to highway. 

A loading point at the primary or original source of an agriculture product 
or raw material such as a farm, forest, mine, quarry, borrow pit, oil 
well, or in the case of rubble the site being cleared not including a resi­
dence or dwelling. 

A loading point at the primary or original source which is a residence or 
dwelling (refuse, secondhand goods, etc.). 

A loading point at a manufacturing, processing, assembling, or packaging 
establishment. 

A wholesale distribution warehouse, store, supply yard, bulk storage 
tank, which may or may not have facilities for breaking down and reas­
sembling packing and processing incidental to the wholesale activity. 

A retail store, showroom, yard, service station, and associated ware­
house from which retail sales or deliveries are made. 

A store, office, commercial or nonprofit establishment, or construction 
site, not including a residence or dwelling, which is the location of the 
ultimate consumer, retail customers, or place of use. 

A home, dwelling, or residence which is the location of the ultimate con­
sumer, retail customer, or place of use. 

A location other than a loading or unloading point. 




