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Road-Uiser and Property Taxes 
on Selected Motor Vehicles, 1955 

| BY THE RESEARCH REPORTS BRANCH 
| BUREAU OF PUBLIC ROADS 

Faced with the need to find additional funds for the necessary acceleration of 

the highway improvement program, administrators, economists, and engineers 

are studying all available and prospective sources of highway revenue. Highway 

finance theories all seek a common aim—the equitable levying of costs, through 

taxation or other means, on those who use and benefit from our roads and streets. 

The need for basic factual information in such studies is self-evident. In this 

article are presented data, by States, on the State road-user imposts—registration 

fees and motor-fuel taxes—which furnish the bulk of the current income for 

highways. Since direct property taxes levied on motor vehicles in many States 

are an important part of the cost of vehicle ownership and operation, data on these 

taxes are included even though they are not collected as highway revenue. For 

purposes of comparison, information is reported separately for some of the 

commercial vehicles according to their use in private operation, farm service, or 

contract hauling. 

The data are reported for eleven typical vehicles, operating under uniform 

assumed conditions, with tax rates effective on January 1, 1953. Comparisons 

can thus be made of the taxes paid for similar vehicles in different States, for 

different types of vehicles in the same State, and for a particular vehicle in 

different types of operation. 

The ranges found are extensive, varying in total amount paid annually from 

$20 to $4,475. The national average for a farm pickup truck is only $44 a year 

(less than for a light passenger car), while for a six-axle diesel combination in 

contract operation it is more than $3,000. Annual taxes on a stake truck average 

$75 if in farm service, $140 in private use, and $230 in contract hauling opera- 

tion. A three-axle combination in private use, on the average, pays $256 in 

- is only 4 cents. 

registration fees, $422 in motor-fuel tax, and $164 in property tax. 

ODAY there are 44 million automobiles 

and more than 9 million trucks and 

busses on the highways—53 million vehicles, 

a total undreamed of 10 years ago. Partly 

as a result of the great increases in the 

number of vehicles and partly because of 

enforced neglect of our highways during 

the war years and difficulties encountered 

since, public authorities, legislatures, and 

highway-user groups are engaged in a 

eS. 
NO. 3 - PICKUP 

PASSENGER “OAR 

NOS 8 & 9 - 4-AXLE TRACTOR-SEMITRAILER 

PUBLIC ROADS - Vol. 27, No. 7 

a ee 
NO 4 - STAKE 

NO 10 - 5-AXLE TRACTOR-SEMITRAILER 

desperate effort to accelerate the highway 

improvement program. The most pressing 

problem faced is that of finding the neces- 

sary funds. A considerable amount of 

study has been given to highway finance 

theories—the increment theory, the theory 

of ability to pay, the cost and the value of 

the service, and the portion that should be 

attributed to defense. As a preliminary to 

any work in tax theory, there is need for 

250) ea VAN . 6 - 3-AXLE DUMP 

Reported by EDWIN M. COPE, Chief 
Highway Statistics Section, 

and RICHARD W. MEADOWS, 
Transportation Economist 

measurement of the amounts already being 

collected under existing tax rates. In the 

search for revenue, full consideration must 

be given to the burden of all direct taxes, 

including property taxes, on the vehicle 

owner. 

The principal current State road-user 

revenues are derived from the gasoline tax 

and from registration fees on motor ve- 

hicles, but in some States a relatively low 

gasoline tax is accompanied by above- 

average registration fees, while in others, 

higher gasoline taxes are accompanied by 

low registration fees. In Alabama an auto- 

mobile can be registered for $3.00 and the 

gasoline tax rate is 6 cents; in New York 

State it costs five times as much to register 

the same automobile but the gasoline tax 

The result is that the road- 

user taxes are about the same on that auto- 

mobile in the two States. 

The purpose of this study is to provide 

data that make it possible to compare the 

total direct State and personal-property 

taxes on the road user, as well as the yields 

from the individual levies. It supplies the 

needed tool of direct measurement of exist- 

ing taxes, so that comparisons can be made 

between vehicles, between States, and be- 

tween different services. This is accom- 

plished through presentation of the amounts 

of State road-user taxes and all direct per- 

sonal-property taxes that would be paid 

in each State (except Oregon) during one 

full year, at rates in effect January 1, 1953, 

for each of a group of vehicles that repre- 

sent significant points in the tax range. The 

study is similar in many respects to the 

. 7 7° 3-AXLE TRACTOR-SEMITRAILER 

NO. Il - 6-AXLE TRUCK - FULL TRAILER 
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1 one presented for 1950 in PuBLICc ROADs. 

The 1953 information is summarized or 

illustrated in tables, bar charts, and maps. 

The presentations are intended to be self- 

explanatory and not every one is discussed 

in detail in the text. 

The absence of data for Oregon is a re- 

grettable deficiency. At the time the study 

was being prepared, the Oregon weight- 

distance tax was subject to popular referen- 

dum in the November 4, 1952, general elec- 

tion, and even if approved would have been 

invalidated by the approval of a constitu- 

tional amendment appearing on the same 

ballot.’ Since the imposition of the Oregon 

weight-distance law was contingent upon 

both of these pending actions, and could 

have been invalidated by the outcome of 

either, data for the State were not included. 

Consequently, where the phrase ‘all States” 

is used, it includes the District of Colum- 

bia (in order to avoid the necessity of 

naming it separately) and all States except 

Oregon. The absence of Oregon data ob- 

viously affects the ranking of States ac- 

cording to total taxes that would be paid on 

specific vehicles under the prescribed con- 

ditions. If it had been possible to include 

data for Oregon, the ranking of taxes for 

most of the heavier vehicles would have 

been affected for all or nearly all States, 

particularly for vehicles in private, not- 

for-hire operation. 

The Typical Vehicles 

The bases for registering motor vehicles 

vary considerably among the States. As 

shown in table 1 (p. 129), passenger cars 
are registered in some States on a flat fee 

basis, with no regard for other factors. 

In Mississippi, at the other extreme, a flat 

fee rate is also in effect but is compounded 

by consideration of horsepower, gross 

weight, and vehicle age. The variations in 

registration bases are shown for passenger 

cars in figure 1, and for trucks in figure 2 

(p. 130). State gasoline tax rates are rep- 

resented in figure 3 (p. 130). 
Eleven vehicles that are reasonably repre- 

sentative of the types and sizes that com- 

prise the vehicle population were selected 

for the study—two passenger cars, four 

single-unit trucks, and five combinations. 

Their relative sizes and axle arrangements 

are shown in silhouette on page 127. Brief 
descriptions of the vehicles follow. 

PASSENGER CARS: 

No. 1.—A light-weight club coupe. 
No. 2.—A medium-weight sedan. 

SINGLE-UNIT TRUCKS: 

No. 3.—A pickup truck registered for 

4,700 pounds gross vehicle weight 

(commonly called a  ‘“%-ton” 

truck). 

1 State road-user and wpersonal-property taxes on 
selected motor vehicles, 1950, by R. W. Meadows and 
S. F. Bielak. PusBLic Roaps, vol. 26, No. 2, June 1950. 

2In the election, Oregon voters approved the in- 
creased weight-distance taxes enacted into law by the 
1951 State legislature. 
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No. 4.—A stake truck registered for 

12,500 pounds gross vehicle weight 

(commonly called a “1%-ton” 

truck). 

No. 5.—A van registered for 19,000 

pounds gross vehicle weight (com- 

monly called a “2%4-ton” truck). 

No. 6.—A tandem-axle dump _ truck 

registered for 40,000 pounds gross 

vehicle weight, of the type used in 

hauling coal, building materials, 

ie 

COMBINATIONS: 

No. 7.—A  three-axle _tractor-semi- 

trailer registered for 40,000 pounds 

gross vehicle weight, chosen so that 

it falls within the maximum length 

and weight limits of all States. 

No. 8.—A four-axle tractor-semitrailer 

(tandem axles on the semitrailer), 

gasoline powered, and registered 

for 50,000 pounds gross vehicle 

weight (No. 9 is the same vehicle, 

but with diesel power). 

No. 9.—A four-axle tractor-semitrailer 

(tandem axles on the semitrailer), 

diesel powered, and registered for 

50,000 pounds gross vehicle weight 

(No. 8 is the same vehicle, but with 

gasoline power). 

No. 10.—A five-axle tractor-semitrailer 

(tandem axles on both units), 

registered for 64,000 pounds gross 

vehicle weight. 

No. 11.—A_ six-axle truck and full 

trailer combination (tandem axles 

on both units), registered for 72,- 

000 pounds gross vehicle weight. 

The 40,000-pound combination (No. 7) 

would be permitted to register and operate 

in all States, but the 40,000-pound tandem- 

axle single-unit truck (No. 6) would not. 

Washington has a flat limitation of 36,000 

pounds on a truck with three axles, and 
Mississippi has a limit of 37,650 pounds for 

such vehicles. Because of axle spacing and 

axle-load limits, the 40,000-pound single- 

unit truck is on the borderline of legality in 

some of the States with respect to registra- 

tion and operation, but it has been included 

in order to show that point in the tax 

schedules. Although the 40,000-pound single- 

unit truck is found chiefly in specialized op- 

erations, the 40,000-pound three-axle com- 

bination is in almost universal use and is 

undoubtedly the most commonly found heavy 

unit. 

Three States have size and weight limita- 

tions that prohibit the use of tractor-semi- 

trailer combinations as heavy as _ 50,000 

pounds, but all others permit them. The 
limit in Kentucky and Tennessee is 42,000 

pounds for any combination and Pennsyl- 

vania permits a maximum of 45,000 pounds 

for tractor-semitrailers and 62,000 pounds 

for other combinations. 

In order to present a comparison of the 

taxes on vehicles similar in most respects 

except type of fuel used, two 50,000-pound 

four-axle combinations are included in the 

study, one with a gasoline engine, the other 

with diesel power. The assumption made. 

that the gasoline combination operates 4 | 

miles to the gallon and that the fuel con- 

sumption rate of the diesel combination is 

6 miles per gallon is arbitrary, but believed | 

to be reasonable. It is recognized that the | 

difference in the miles-per-gallon rates of | 

two individual vehicles might fall sub- 

stantially short of, or could exceed, the as- 

sumed 50-percent differential. (A 50-per- 

cent difference in consumption may also be | 

expressed as a one-third saving in fuel.) 

It is of interest that New York also assumed 

a 50-percent differential in recently increas- 
ing the tax on diesel fuel from 4 cents to 

6 cents per gallon. 

The 64,000-pound combination (No. 10) 

selected is a five-axle, diesel-powered, trac- 

tor-semitrailer combination, 49 feet long, 

that can be operated in the Western States 

and a few Eastern States that are not con- 

tiguous, as shown in figure 5 (p. 181). The 
64,000-pound combination in the 1950 study 

had a gasoline engine, but the growing popu- 

larity of diesel power for busses and heavy 

trucks dictated the selection of diesel power 

for both the 64,000-pound and the 72,000- 

pound combinations in the present study. 

The 72,000-pound truck and full trailer 

combination (No. 11) is permitted in Ohio, 

Louisiana, and all of the Western States. 

Ohio is the only State that permits vehicle 

No. 11 but prohibits vehicle No. 10 (see 

fig. 5). This is because of differences in 

the State’s length limitations for the two 

types of combinations. 

As shown in figure 6, tractor-semitrailer 

combinations are registered as single units 

in all 6 of the New England States, in 12 

of the States in the Mississippi and Ohio 

River valleys, and in Virginia. In the re- 

mainder of the States, tractor-trucks and 

semitrailers are registered as separate units. 

Combinations are considered to be regis- 

tered as single units where the fee for either 

the tractor or the semitrailer is based on 

the gross weight or capacity of the com- 

bination, even though in most of these States 

a relatively small fee is also levied on the 

other unit of the combination. 

In some States the registration fee sched- 

ule is so established that from a tax stand- 

point it is more economical to operate a 

combination than a single-unit truck at a 

given gross vehicle weight. In Montana,. 

for example, registration of a 40,000-pound 

single-unit truck costs $300.00, but the 

tractor and semitrailer components of a 

40,000-pound combination, registered sepa- 

rately, cost only $92.50 in total. 

The inclusion or exclusion of data for a 

given vehicle in each State was determined 

solely on the basis of whether the vehicle 

as specified would be permitted to register 
and operate. Numerous instances were found 

in which the vehicle or combination might 

be registered, but could not legally be op- 

erated with a full load. In New York, for 

instance, vehicle No. 10 could be. registered 
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but would be permitted to operate at a max- 

imum gross weight of approximately 62,- 

000 pounds. Consequently, it was omitted 

from the study even though it was eligible 

to be registered for a slightly smaller gross 

weight. Several similar situations existed 

with respect to the heavy vehicles and all 

were omitted unless they could be legally 

operated at the gross vehicle weights and 

sizes specified. Minor adjustments of axle 

spacing were assumed in a few cases, how- 

ever, in order to include vehicles that other- 

wise were within the legal limits. 

Specifications and Use Factors 

In order to obtain the tax data on a uni- 

form basis in all of the States, a detailed 

outline of the specifications of each of the 

11 vehicles selected was submitted to the 

State authorities in the latter part of 

1952 for determination of the specific fees 

and taxes that would be payable during a 

full year under laws existing January 1, 

1953 (it was the uncertainty on this point 

that necessitated the exclusion of Oregon). 

Table 2 (p. 129) gives these specifications, 

with the assumed annual mileage traveled, 

motor fuel consumed, and other factors 

needed to compute the various taxes. The 

taxes to be reported were the State road- 

user taxes—on motor fuel, on vehicle regis- 

tration, other annual vehicle fees closely 

related to registration, and the applicable 

motor-carrier taxes—and all direct per- 

sonal-property taxes levied on motor ve- 

hicles at all levels of government. The 

property taxes for 1953 were to be esti- 

mated by the State authorities on the basis 

of 1952 property valuations and tax rates. 

Table 3.—Average, low, and high road-user and property taxes on selected motor vehicles 

Average fee for all States ! Lowest fee Highest fee 

Vehicle and service | | . ‘ 
Registra- | Total Registra- Total Registra- Total 

Motor- Property | 3 Motor- Property ° Motor- Property tion fee, road-user perey Total tion fee, road-user Total tion fee, road-user Total 
etc. | fuel tax aeee tax eka. fuel tax ! tases tax 1 ae fuel tax hata tax 

Passenger car: | 
Light-weight (No. 1).... $11.95 $30.36 | $42.31) $28.41 $58 .88 $3 .00 $17 .28 $28 .28 ($5 .00) $28 .28 $29 .26 $40 .32 $66 .70 $54 .32 $88 .12 

p SEs (No. 2). 14.67 38.16 52 .83 | 38 .45 75 .26 3.00 DAeie 32.72 (8 .00) 38 .96 37 .26 50 .68 84 .82 74.51 115.71 
ickup (No. 3): 
Hanmer snc 13.79 | 20 .40 34.19 | 16.25 43 .67 2.50 1.61 20 .48 (5 .00) 20.48 32.00 27 .09 51.34 34.58 64.35 
Private. . nee 16.97 31.63 48 .60 | 23 .86 | 62 .52 2.50 18 .00 32.00 (5 .00) 44.00 34.80 42.00 68 .00 55 .06 94.31 

Stake truck Wo. 4): | 
Farm...... Syl ae! 32.80 | 28 .99 61.79 | 22.31 | 74 .80 4.00 16.50 31.50 (S210) 44 50 86 .00 38.50 113 .50 51.05 127.57 
Brivate; wet pees eee 51.07 | 70.26 121 .33 | 32.96 140.55 10.00 39 .99 81.65 (15 .00) 100.99 132.50 93 .31 199.15 77.50 199.15 

7 ye? st eerie 94.16.) 117.12 211 .28 | 32.96 230.51 25 .00 66.66 127 .66 (15 .00) 127 66 289 .00 155 .54 401.54 77.50 401.54 
an (No. 5): | 
Private 422020 fees 104 .65 121.60 226 .25 | 75 .92 270.53 26.00 69.21 142.53 (18 .25) 160.21 285 .00 161.49 400.35 156.16 434 .88 
Contract =w.¥ oot L012) 20272 372 .84 | 75.929) 417218 59 .00 115 .38 206 .38 (18 .25) 206 .38 497 .50 269 .22 766 .72 156.16 766 .72 

Dump (No. 6): 
Private...... 295.20; 390.49) 685.69, 182.66, 792.90 50.00 225 .00 427 .00 (40.18) 466 .00 877 .50 525.00 | 1,252.50 471.95 | 1,252.50 

Ab ie pomisnstion | | 
‘On: | | 

Private tot eee 255.83 | 421.67 677 .50 164.37 | 773.38 46.00 240 .00 442 .00 (45 .00) 442 .00 640 .00 560.00 | 1,040.00 371.32} inl 22.37 
Contractions nt ek 399.27! 421.67 820.94 164.387) 916.82 115.00 240.00 442.00 (45 .00) 442 .00 915 .00 560.00 | 1,275.00 371.32 | 1,284.45 

Four-axle combination, 
gasoline (No. 8): | | 

Privates. as ceaeen : 342 .84 845.00 | 1,187.84 197.79 | 1,306.52 66 .00 487 .50 749 .50 (45 .00) 749 .50 961.50 | 1,187.50 | 1,637.50 378.13 | 1,767.00 
Contracke.winn venene 588.37 845.00} 1,483.37) 197.79 | 1,552.04 130 .00 487 .50 749 .50 (45 .00) 749 .50 | 1,824.00 | 1,137.50 | 2,555.25 378.13 | 2,589.54 

Four-axle combination, | | 
diesel (No. Ne | | 

Private. . RP Se 415.85 | 579.05 956 .30 259.51 | 1,112.04 66.00 | (324.99) 543 .32 (45 .00) 586.99 | 1,524.90 866.64 | 1,617.98 603.82 | 1,617.98 
Contract............ 657.53 | 579.05 | 1,197.98 259.51 | 1,353 .68 135.00 | (324.99) 586 .99 (45 .00) 586.99 | 1,816.67 866.64 | 2,304.16 603.82 | 2,304.16 

Five-axle combination, | i 
diese] Ne 0): 

Private. . Woke 605.69 | 955.07 | 1,465.25 | 413.21 | 1,713.18 101.00 | (680.84) 860.84 (45.00) | 1,031.05 | 2,926.40 | 1,191.47 | 2,926.40 777 .33 | 2,926.40 
Contract............ .| 1,148.47 | 955.07} 2,008.03 | 413.21 | 2,255.96 135.00 | (680.84) 986 .05 (45 .00) | 1,031.05 | 2,926.40 | 1,191.47 | 3,581.29 777.33 | 3,581.29 

Six-axle combination, | | 
diesel aN. pi | | 

Private. . Fe 736.19 | 1,132.12 | 1,773.97 453 .64 | 2,000.79 108.50 | (837.20) | 1,057.20 | (310.79) | 1,867.99 | 3,427.20 | 1,465.10 | 3,427.20 741.23 | 3,427.20 
Contracts; |. tecteacet 1,844.07 | 1,132.12 | 2,881.85 453 .64 | 3,108 .67 445.00 | (837.20) | 1,491.50 | (310.79) | 1,560.95 | 3,427.20 | 1,465.10 | 4,320.18 741.23 | 4,475.09 

! Tn 20 States, personal-property taxes are not imposed, and in 3 States diesel fuel is not taxed directly. The average fees given are for the States where the respective taxes are collected. The fees in parentheses 
are the lowest for the same States. 
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The same care that was taken in the 

selection of vehicles was taken in the selec- 

tion of use factors. “Average” values are 

not available, however, for the mileages, fuel 

consumption rates, and earnings. It was 

therefore necessary to assign these values 

arbitrarily, but sincere effort was made to 

select amounts that are reasonable. The 

primary objective was to supply specific 

factors to which rates could be applied uni- 

formly in all States, and ones that would 

reflect these rates in a way that makes pos- 

sible valid comparisons between States, ve- 

hicles, and services. 

In order to avoid the complex situations 

that would have been encountered in com- 

puting taxes on vehicles in interstate op- 

eration, intrastate use was specified. With- 

out this stipulation, the study would have 

been impractical. Obviously, however, it 

is almost unthinkable that large combina- 

tions would travel entirely in one State for 

a whole year—particularly in such States as 

Rhode Island, Delaware, or for that matter, 

almost any of the smaller States; and it is 

improbable that their travel would be re- 

stricted to just one of the larger States. 

However, the stipulation of intrastate travel 

is permissible, even indispensable, when it 

is remembered that the purpose of the study 

is to compare tax rates, rather than to 

select the most typical vehicles or the most 

probable amount and kind of service, or 

the most probable earnings. 

It was also specified that the vehicles 

had been operated in the same State since 

purchased new in 1951. This made 1953 

the third year of registration, thus exclud- 

ing from the study such nonrecurring taxes 

a a 

as those on sales and titling, and removin 

the vehicles from the top property 

brackets. 

Another large group of taxes omitted ar 

those imposed by the Federal Government 

on gasoline, oil, vehicles, and accessories 

and parts, which yielded over $2 billion ir 

1952. These are excise taxes, identical in 

nature with those levied on tobacco, cos- 

metics, etc. Their exclusion has no effect 

on the comparisons between States of the 

data presented in this article, since the 

levies are uniform throughout the nation. 

The data received from the States are 

presented in tables 4-12. In all of these 
tables the States are arranged in groupings 

so as to permit ready comparison of data. 

for each State with those of its neighbors. 

The national averages and extremes are 

shown in table 3. The averages are simple 

unweighted averages of the totals for all 

States where the vehicles are permitted. 

In the case of property taxes they are 

averages reflecting only the States where 

such taxes are levied. Figures 10-21 por- 

tray the data graphically, permitting quick 

comparisons- of the several elements re- 

ported (pp. 143-153). 

Property Taxes 

In most cases the property taxes on motor 

vehicles have little or no direct relation to 

the use of highways, and the revenues from 

them are not available for highways. They 

are, however, so closely associated with 

registration fees in their application and 

their relation to costs of operation, and com- 

prise such a large portion of the total 

April 1953 - PUBLIC ROADS 



State 

New Ork Glee. e-critreker 15.50 

So tadeletersiscctass ete! erent ENE UIUIE Tee wie clic. “alvfe 

IWIBCONBING ..senae ete 16 .00 
Minnesota. ae aon ee 24 .80 

Mountain: 

taxes paid on motor vehicles in some States, 

that their inclusion was necessary in order 

to obtain equitable comparisons. The regis- 

tration fees for individual vehicles vary con- 

siderably among the States, and property 

taxes in some instances greatly exceed the 

registration fees paid. When property taxes 

and registration fees are considered to- 

- gether, however, the differences among the 

States are smaller in most instances. 

In figure 4 (p. 180) are shown the States 
in which State or local property taxes are 

levied and the States in which registration 

fees are in lieu of ad valorem or property 

taxes. In this connection it should be noted 

that the registration fees of quite a few 

States are based at least in part on the age 

or valuation of the vehicle. Louisiana per- 

mits local property taxes to be levied in 

addition to the registration fee, but the ap- 

plication of such levies is not general in 

the State. The relation of property taxes 

to registration fees and total taxes on motor 

vehicles is shown in tables 4-12. 

It is worth noting that the valuation of 

motor vehicles for tax purposes is generally 

PUBLIC ROADS - Vol. 27, No. 7 

Light-weight passenger car (No. 1) 

ration -| Property | PéBer tax 2s 
fee and fees 

New England: 
Maine....... Sens aici $14.00 $19.60 clin eee 
New Hampshire....... 14.00 A518 *|\, ee eee 
Wermonts x. e)s «+6 aera PAYS I0 1 | ee cel ee 
Massachusetts.......- 4.50 SAGO? cee be 
Rhode Island......... 12.00 45 S289)" cpa 
Connecticut. $+)... 4 7.00 S8e61 |i pee oe 

Middle Atlantic: 

New Jersey......----- LOROO LI ersvtehesante $1 
Pennsylvania.......--- POR OO ire steker stot ttetetereeerone 
IDFA CS Ginn a cto do odbc SPOOR ete derersroters || aetseucereteces 
Maryland........ eisad 10.00 51s OOM Re areas. 
District of Columbia... 5.00 22) OOGMN.e eee ele 
West Virginia........- 17.60 rE ated Naee Ge a 5 

Southeastern: 
Waigrabeit te een cig oie autos 10.00 2651 Billie Meter seems 
North Carolina........ 10.00 20.93: | Peet. 
South Carolina........ 5.00 36200) | heen ee: 

meiCentiGky aca. sm cinta 4.50 33 .25 
Tennessee. jas sere reo et it DOPE aee oe 
Alabamasc:.. 2h. weer 3.00 18.09 
IMEISSIBSIDDUs or ces eaters = 10°37 SOMLOS tre. eeon 

Missouri’. <<. os set 11.00 VEO? |eoves, Patriot 
Southwestern: 

Arkansas as. <)2h 8 bane ae 13 .00 1G so RO ee as Og 
LOUISIAND 4 as.. 64> aes AOU! Pate trortverensll| . Serexachert 
Oklahoma.osees seit PAS ARVN ignore 
TPGXKAS eaten fe ae hetas 11.52 WW (oe: all eee | eS 

West Central: 
North Dakota......... Der OOM Axes eemeraregta| sc ageherar eee 
South Dakota,*<. 42. <7. 202 OORI ER ese dees | cs oenreme ees 
INebraska).c- cutenaenrer 5.00 BAL SZ ||... oe eee 
IK ANSASs he aieis sts et Cem 10.35 BfUOM IS on cbaete 

ST aaa AS AC Cen ae ae 
WV. OMING snes saree eecte 5.00 18..90) |e eee 
Coloradowa. see ee vege 18.90 1.00 

35081 223.40. | eat ae 
OF OO0R 2 S..02- | nntenotsencies 
SEO0S | FAD Oe awa eee 

Pacific: 
iWashinetonac. ater: 52002 ey sete dees 18.25 

@alifornia..9 sen 2. ae 6.008 |o ca eee oer 21.00 

Rank of State 

Table 4.—Road-user and personal-property taxes on selected passenger vehicles (Nos. 1 and 2) 

Medium-weight passenger car (No. 2) 

Rank of State 

Regis- oes Total gat Total. tration Ea haves Gasoline Total Total, 

; ludin fee ax Bad ¢ tax Total , 
fees and | CXCuaing ees fees and | ¢X¢luding 

taxes |; Property taxes | Property 
tax tax 

$34 .56 $68 .25 14 14 
28.80 56.98 24 22 
28.80 54.80 28 4 
28.80 64 .80 18 42 
23 .04 80.32 6 35 
23 .04 68 .65 13 46 

17 .28 28 .28 48 48 
28 .80 38.80 43 29 
28.80 36.80 45 33 
28 .80 43 .80 39 28 
28.80 55.80 26 41 
28 .80 86.18 2 16 

37 .44 66.70 16 1 
23 .04 52.03 34 36 

28 .80 53.80 29 5 
28.80 48.80 36 13 

conceded to be much closer to market value 

than is the valuation of other personal prop- 

erty (household furnishings, for instance) 

subject to the same taxes. It is also prob- 

able that motor vehicles constitute a very 

considerable portion of taxable personal 

property in many jurisdictions. Therefore, 

although this study is not directly concerned 

with personal-property taxes per se, it 

suggests an area of research that must not 

be neglected by those interested in the tax 

burdens on the motor-vehicle owner. 

It will be seen in table 4 that the registra- 

tion fee in Pennsylvania for the light two- 

door passenger car is $10.00, more than 

twice as much as the $4.50 shown for Massa- 

chusetts. In Pennsylvania, however, the flat 
registration fee of $10.00, which applies to 

all automobiles, is in lieu of all other ad 

valorem taxes, whereas in Massachusetts 

vehicles are subject to property taxes in 

addition to registration fees. The addition 

of the $31.50 property tax to the $4.50 regis- 

tration fee yields a total of $36.00, which 

is 3.6 times as much as the Pennsylvania 

registration fee and much greater than the 

COTES OT Ra a es eee eer aetent erat see yotieas ne eves fei Rerietng ot one istogats rays | ove ears ened] osecers tateloncns [las Ruetncelawelee Wee pee ha Nee es ee As, 

Other 

registration fee alone for any State. North 

Dakota and Vermont, with registration fees 

of $25.00 and $26.00, respectively, appear to 

be exacting greater taxes on the light auto- 

mobile than other States. Yet in neither 

of these States is there a property tax on 

motor vehicles, and when property taxes 

and registration fees are combined, the 

total in a great many States exceeds the fees 

in North Dakota and Vermont. Although 

Pennsylvania, Massachusetts, North Da- 

kota, and Vermont are used as examples, it 

may be seen from the tables presented in 

this study that many other significant com- 

parisons can be made. 

Another factor that demonstrates the 

close relation between registration fees and 

property taxes is the reduction of the regis- 

tration fee according to the age (and value) 

of the vehicle, as may be seen in table 1. 

The property taxes that are given in 

tables 4-12, for all except the farm vehicles, 

include all taxes levied by the State, county, 

city, or other local governmental unit in 

which the vehicle is domiciled, and are the 

taxes that would be imposed on the vehicles 
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Table 5.—Road-user and personal-property taxes on a pickup truck, 4,700 pounds gross vehicle weight (No. 3) 

Farm service Private operation 

Rank of State Rank of State 

State ° =a . 
Regis- Other : Regis- Other : 
tration Ei) taxes Sia Total Total Total, tanion FTOpeELy taxes ieee) Total Total Total, 

fee Eos and fees es focaraad excluding fee zs and fees faée atid exci 

taxes P popes taxes Dp GR, y 

New England: 
IML SING Hsiao >. ae ee $15.00 SL5.G3cl 5. cere ee $23 .22 $53 .85 9 14 $15.00 SLD. 63st neeeee $36.00 $66 .63 18 
New Hampshire....... SIE LS LUSZ OS ASA ee 19.35 61.75 ib! 5 21.15 pA mie, ang gc 30.00 62.40 23 
Wermiontec. <2 2a eee 2B OOM ree sontepeus te art een raaster 19.35 45 .35 20 4 26).00F| 28s 2 coer ie ekes oe 30 .00 56 .00 32 
Massachusetts......... 12.00 2.05 OL | See eee 19.35 56..35 6 33 15.00 PRAND jlo o.oo 88. 30.00 70.00 11 
Rhode Island 43. -sneer 16..50 24 2001) arenes 15.48 55.98 8 30 16.50 S47 GOR tere ete 24 .00 75.19 8 
Connecticut........... 14.10 SPE Reh cana 15.48 61.76 3 37 14.10 SQLS sip aeedeeel tet 24 .00 70.28 10 

Middle Atlantic: 
New York. sock see DO ESORS generate | eerie eis 15.48 38.98 33 12 QSe50E sceneries oe 24.00 47 .50 43 
New Jersey ances eee ToeOOw) Aiea $1.00 LIZ6L 27 .61 47 39 SUMO OU aeeae dood $1.00 18.00 49 .00 41 
Pennsylvania.......... LOZ5Ot | Pee eecewtell ie crease 19.35 35 .85 36 18 LGR SOE Wate noctee leaner: 30.00 46 .50 45 
Delawarouwecs tee ee NOV OOM iy. eta Ackeleae se ene 19.35 29 .35 46 38 MOZOOM Behe nelere. sits. ausuaaniela 30.00 45 .00 47 
Marylangda..) cmescee 12.00 O00) anaes 19.35 36.35 35 32 12.00 5; OO eter 30.00 47 .00 44 
District of Columbia... 20.00 17 OO8| Soe weer tere 19.35 56.35 7 11 20.00 T7007 peicce a eueueene 30.00 67 .00 ily 
West Virginia......... 20.00 2be OO ores ee 19.35 64.35 1 10 20.00 SL Zora ok en 30.00 81.25 5 

Southeastern: 
Virginian Sa: cee hoe 12.00 ONGORi a aero ei 23°22 44 .82 22 22 12.00 PAWAUP Actes Garo = 36 .00 68 .02 13 
North Carolina........ 10.00 Si 4,| See Oe 27 .09 45.83 18 WW 18.80 TQR ASR. satene, see 42.00 80.28 7 
South Carolina. .:.... 6.00 UT COO Rt eee 27 .09 44.09 23 28 6.00 PH PLO] OVE ro.cro oie 42 .00 75.00 9 
GEOr PIA Stes sara eee 2.50 13: 528 bles He dee eee 23022 39.00 32 43 2.50 PA Re taal le yoy lon 36 .00 67.78 15 
ELOTid Ss ahec 32 ee ee D4 S00M sata .25 27 .09 51.34 12 1 24) OOM 5 o8 tenaos .25 42.00 66 .25 20 
Kentuckya-en se oeeener 4.50 16.00 .50 27 .09 48 .09 17 2 10.00 32.24 .50 42.00 84.74 3 
Tennessees,.2o.. soc ee (ORS OW eB eo .50 27.09 35.09 40 23 LSC OOR Rsnaete ere .50 42 .00 57 .50 31 
Alabamaie: 2. oe on 15.00 11.34 .50 23 22 50.06 ey 13 15.00 18.09 .50 36.00 69.59 12 
INEISSISBID Plan oe eee 7.00 ORB Un Rees eater 27 .09 43 .60 24 25 10.00 29), OW Seekegecreee 42.00 81.01 6 

East Central: 
Olio Peas Nee LBS SOE. wo.ce ster Woucveie ciate ts 15.48 31.88 43 31 SAR SO! Wess oes Gusts wifisnel ete versie 24 .00 58.80 29 
Indianay.ooe eee 15.00 31.95 25 15.48 62.68 2 34 15.00 55 .06 25 24 .00 94.31 i 
Tlinois Wee. 3.4 oa eeeeee 20 .00 LORS OM areca 19.35 49 .85 14 8 20.00 DL Dba h eee ees 30.00 61.25 25 
Michigany he eens GE OOK ork Besa ere 17.42 33 .42 42 27 ZOZOO™ eR tyes. eee |e ome 27 .00 52.60 36 
Wisconsin... .:2 ne ee dU .0 Pi Remreree-shost Pil [bewe, Sak eens 15.48 20.48 48 48 ZOSOOl |S cecckerkedeas leatoeaca eater: 24 .00 44 .00 48 
Minnesota. ean eee PAV) NON IS Deen ge es aa 19.35 39.75 29 7 25x OO lis seesca erste chore etree ~ 30.00 55 .00 35 
OWSs nite cs ci DHeOOL | cee oe eke teeter ce 15.48 40.48 28 6 P7591 OE Races ty hee coat kueore Ero 24.00 49 .00 40 

MIssOUTIY. coy at ee 15.00 $329 Al en eee 11.61 34.90 41 42 20.00 Ri O48. OR ane ee 18.00 55.04 34 
Southwestern: f 
Arkansdge’);¢ 2 cskkn oe 12.00 8625, | \creumeerenee 25.16 45.41 19 16 12.00 bP Ao p76 Pemrarten, cs hero 39 .00 63.25 21 18 
ILOWISI9n ay Meee eee OR OO Gi teehee oh Cetapeene bikers 27 .09 30.09 44 36 LOMOO Bee eek c etcke cia eaten 42.00 52.00 37 13 
Okighomac--2 2 lee QRGOS| io teveteee mess .50 25.16 35 .26 38 20 2OEOOR): saat .50 39.00 59 .50 27 5 
‘Lexast Oiiator Cae 9.40 bye Ws eG Merce 15.48 30.05 45 44 18.80 UPR Oi ka me cinta 4 24 .00 55.70 33 37 

West Central: 
North Dakota: ......- ZOLOOM| sez ax me seeai' | ereetels 19.35 39.35 30 9 PAO Ot d aig eepie 12.00 30.00 62 .00 24 3 
South * Dakotas 2.2 oe LG QO ele ays A acta) eecittonnre 19.35 35.60 37 19 LG 251 lcoeeue eveiaie ciliemnemeee ee 30 .00 46 .25 46 31 
Nebraska. eens chee 4.00 LOS 2 ie aces eine 19.35 43.17 20) 46 8.00 44576. oe eee 30.00 82.76 4 44 
Kansas ae yas > 24 ere 7.50 1L6):00)| Seramcre.tae 19.35 42.85 26 40 7.50 20: 008 Ease ee 30.00 62.50 22 45 

Mountain: 
Montanari. sean. ee 11.20 phe oy Ue aes eo Se 23 .22 Lassh (AG) 10 24 16.00 Ser Ofael Ib) en, <iewe-o 5 36 .00 85.25 2 15 
Adahouwee.oe,: ee eke L2ROO WE seh. oie oll otters 23 .22 35.22 39 21 POE OO MY eiais ccc ctleane aetenrteene 36.00 48 .00 42 26 
Wiyomingee rss sme ee 5.00 OOM rare aes 19.35 39.35 Syl 45 5.00 15'\00 752. faete ee 30.00 50.00 39 47 
Coloradon eee eee 6.05 15.00 1.00 23.22 45 .27 21 35 6.05 15.00 1.00 36 .00 58.05 30 36 
New Mexico.......... ESC OOM Ae eerie | Seehe acseat 23 .22 38 .22 34 15 LOR OOM et eicitscasis leah ee 36 .00 51.00 38 20 
(ATIZ On al eee en ee 14.70 22600 | eee ee 19.35 56.65 5 26 14.70 22. GOL Mos ee ote 30.00 67 .30 16 34 
Witahse*. 50 eee 7.50 14 025\% <deqeetee 19.35 40 .87 27 4] 7.50 D2 O2 aliens eet ee 30.00 59.82 26 46 

: Neves 5.00 O4°58 [oe ie archers 17.42 57 .00 4 47 5.00 B42 580m nate ae 27 .00 66.58 19 48 
acific: 
poshington Ce oP oe ERGO) Mia td as 14.50 25.16 49.41 16 3 1435010) 2. ae eae 14.50 39.00 68 .00 14 1 

12140) § ERE era ee ee Te eed er are ee ol ren a eee ones 5 ees atl ENT (Penta pee erlint co Arron etna o Niiartace sansa ta Gterinknotto on oa ar aedebagsbnos cosets succa~ 
Californigs..a7 eee eee LG SOON Bias 16.00 17.42 49.42 15 2 L6ZOOA Ree 16.00 27 .00 59 .00 28 6 

| 

in the capital city of the State. The prop- erated privately (not for hire), as contract The farm service classification represents 
erty taxes given for farm vehicles include 

State, county, and district or other property 

taxes that would be collected in an average 

rural agricultural community in the State. 

In a few States where uniform State-wide 

valuation and tax rates are in effect in all 

jurisdictions, there is no difference between 

property taxes on farm vehicles and those 

registered in the capital city of the State. 

In two States—California and Washing- 

ton—property taxes on motor vehicles have 

been replaced by “in lieu” taxes. These 

taxes have many characteristics of prop- 

erty taxes, but since neither the levies nor 

the distribution of their proceeds are di- 

rectly related to the jurisdiction in which 

they were collected, they have been classified 

as road-user imposts. ‘In both of these in- 

stances the State courts have ruled them 

not to be property taxes. 

Types of Service 

Distinctly different tax rates are in effect 

in most States for commercial vehicles op- 
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carriers (for hire), and in farm service. 

Information was therefore obtained, and 

was tabulated separately, for all vehicles 

in private operation, for the pickup and 

stake trucks (Nos. 3 and 4) in farm service, 

and for the stake and van trucks (Nos. 4 

and 5) and all combinations (Nos. 7-11) 

in contract carrier service. 

Vehicles in private operation are those 

used solely for carrying goods owned or sold 

by the vehicle owner, with no direct trans- 

portation charge. 
Contract carriers are those employed in 

hauling goods for others, with a direct 

transportation charge, at times and to 

destinations required by the jobs for which 

they are hired. Operation of contract car- 

riers is usually subject to State franchise 

and regulation. Common carriers, which 

operate for hire over established routes 

and on fixed schedules, are not included in 
the study because of their more complex 

tax schedules and forms of regulation, and 

the fact that their operation is predomi- 

nantly interstate. 

a reduced registration fee for farmers’ 

trucks, but without restriction as to the 

highways they may use. This provision, 

in various forms, is in effect in 22 States. 

(The nominal charge imposed as the sole 

registration fee by some States for farm 

vehicles licensed for restricted operation 

on or in the immediate vicinity of the farm 

is not included in this study.) 

Farm Service 

Provision for registration of farm trucks 

at half the regular fee for private trucks 

is common but, as shown in tables 5 and 

6, some States do not allow reductions that 

great, and some allow considerably more. 

The reductions for farm vehicles vary not 

only among the States but also vary some- 

what for vehicles of different capacities, as 

may be seen from a comparison of figures 

7 and 8 (p. 131). Large numbers of farm 

trucks are in the lighter groups, and what 

may at first glance appear to be relatively 

minor concessions in registration fees can, 

in fact, be of major importance from a 
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Figure 9.—Comparison of private operation and farm service registration fees on a 

12,500-pound stake truck (No. 4). 

revenue standpoint, particularly in pre- 

dominantly agricultural States. In 4 States, 

as indicated in figure 8, the farm classifica- 

tion allows the 12,500-pound stake truck 

(No. 4) a reduction of more than 75 per- 

cent in registration fee, in 13 States the 

reduction is from 50 to 75 percent, and in 

4 States, it is less than 50 percent. A com- 

parison of the regular and farm registration 

fees for this vehicle in each State is shown 

in figure 9. 

In Nebraska, the regular registration fee 

for the 12,500-pound stake truck is $60.00, 

but a farmer can register the same truck 

for $4.00. In Kentucky, a flat fee of $4.50 

is applicable to farm trucks of 22,000 pounds 

or less, but a 22,000-pound vehicle in pri- 

vate use requires a registration fee of 

$134.00. The importance of these figures 

is underscored by the fact that in 1951 more 

than 54 percent of Nebraska’s trucks, and 

in Kentucky, over 39 percent, were regis- 

tered at reduced farm rates. Similar situa- 

tions exist in other States, but in most the 

reductions are not as great. In New Hamp- 

shire, for example, a farm truck of less 

than 16,000 pounds may be registered at a 

flat fee of $25.00, but since this is greater 

than the regular fee of $21.15 for a pickup 

truck having a gross weight of 4,700 

pounds, the farm rate is of no advantage 

to owners of the pickup. Consequently, 
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only 5.2 percent of the total truck regis- 

trations in New Hampshire are in the farm 

classification. 

In 1951, the farm truck registrations 

were more than half of all truck registra- 

tions in 5 States, and exceeded 30 percent 

in 138 States. It should not be forgotten, 

however, that the special reduced rates for 

registration of farm trucks are in part 

compensated for by the fact that farm 

trucks probably average fewer miles per 

year than other trucks. Thus the reductions 

are not as great on a cents-per-mile basis 

as it might appear from the comparisons in 

tables 5 and 6 and in figures 7 and 8. 

Carrier Taxes 

In the consideration of motor-carrier 

service, the gross receipts taxes and other 

levies that are imposed on general busi- 

ness, and not limited to motor carriers, have 

been eliminated. Fees for authority to op- 

erate, and other fees paid only at thetime a 

carrier begins to haul goods for hire, have 

also been excluded. 

Care should be taken in comparing the 

carrier taxes of the several States. Many 

of the States have special registration 

classes for vehicles used in contract (for- 

hire) service. The fees in the special regis- 

tration classes, in most cases, are substan- 

tially greater than the registration fees for 

vehicles in private (not-for-hire) service. 

The difference, while technically classed as 

part of the registration fee, is in reality a 

special carrier fee. There is, of course, the 

compensating factor that vehicles in carrier | 

service usually can be expected to operate | 

a considerably greater mileage than those | 

in private use, thus reducing the per-mile | 

cost of their registration fees. | 

The majority of trucks are used for the 

ordinary private service of carrying goods 

owned or sold by the vehicle owner, and for 

which there is no direct transportation 

charge. Even these trucks, however, are 

subject to mileage or other carrier taxes 

under some conditions, and the variations 

in the tax structures of the States made it 

necessary in a few instances to make arbi- 

trary decisions on the inclusion or exclusion 

of these special levies. 

The general policy followed was to in- 

clude only the taxes that have to be paid 

on almost all of the vehicles in a given 

group. For example, the laws of some 

States are so written that practically all 

vehicles of more than 1% tons (manufac- | 

turer’s rated capacity) have to pay certain 

mileage or compensatory taxes, whether in. 

private or contract operation. In the same 

States many vehicles of 114-ton capacity or 

less are not subject to the tax. In such a 

case the tax has been shown only for the 

heavier vehicles. It should be remembered 

that the purpose of the study is to present 

a comparison of tax rates and burdens on 

certain typical vehicles rather than to in- 

clude all taxes on all vehicles. Undoubtedly 

many of the larger trucks traveling in inter- 

state commerce are subject to greater taxes 

than are reported in this study, and are 

also subject to additional restrictions and 

regulations. The larger units apparently 

have certain offsetting economic advantages, 

however, or they would not be in use. 

Mileage Taxes 

The classification and treatment of mile- 

age taxes is something of a problem. His- 

torically, road-user taxes have been classed 

by most authorities into three major groups. 

The first and most important of these con- 

sists of fuel taxes and miscellaneous fees 

incidental to fuel taxation. The second 

major group of taxes, usually termed motor- 

vehicle revenues, consists of motor-vehicle 

registration fees and a group of additional 

fees, some of which are not paid annually, 

that include title fees, drivers’ licenses, and 

other revenues of relatively minor impor- | 

tance. The third group of road-user reve- 

nues, motor-carrier taxes, consists of spe- 

cial taxes on for-hire carriers. 

These three groups have in the past 

afforded adequate classification of road-user 

revenues, although there are borderline in- 

stances in which there was considerable 

question as to proper classification. Most 

common among these, of course, is the an- 

nual registration fee in States that levy 

higher plate fees on for-hire carriers. Should 

April 1953 »- PUELIC ROADS 



Table 7.—Road-user and personal-property taxes. on a single-unit van truck, 19,000 pounds gross vehicle weight (No. 5) 

Private operation Contract carrier 

Rank of State Rank of State 

Regis- Prop- Other 

New England: 
IVMEBING Harte eerste ese exe 
New Hampshire....... 
Vermont ae ay. sia legs iaiens 
Massachusetts........ 
Rhode Island......... 
Connecticut.......... 

Middle Atlantic: 
ING Wa VOPK scion rete ee 
New Jersey........... 
Pennsylvania......... 

we @19, 0 6, ee 6 

er re 

ee 

District of Columbia... 
West Virginia......... 

Southeastern: 
Wirginigwcen ain tates wae 
North Carolina....... 

see eee 

see eer eee 

Cpa att ee 

ACOntucky. oe fe iets 
Tennessee............ 
Alabama's isaet iiss 
Mississippi........... 

East Central: 
BOWSER days ttiave sets 

NGIAN ASA ae tee ae 
WYN GIS. Siero tse henge 
Michiganin, osmarerade: 
WISCONSIN S26... 
Minnegota..........-- 

IVLISBOUTICN teers nthe rote 
Southwestern: 

AT Kan sae tigress <cne*- 
ULOUISIANE sie sc ee ciwherene 
Oklahoma, Taiko 
ST OXORS Vract vor eiemu ogi oe 

West Central: 
North Dakota........ 
South Dakota........ 
Nebraska sitesi acne 
IK ANSAG Ener eleore cureia 

Mountain: 
IMCONtANE. «asisten. we coatet 
eae datas Sate esac: 

VOMINE saiielek ena 
Colorado's, saeco nes, 

Washington.......... 
Oregon..... - 
Californian cents. 

the difference between the registration fee 

in private operation and for-hire operation 

be classed as a carrier tax? It has not 

been in the past, under the theory that 

carriers’ vehicles as a rule can be expected 

to operate more miles than vehicles in pri- 

vate operation, and that the higher registra- 

tion fee for carriers’ vehicles serves as an 

adjustment for the greater mileage. 

Another instance of borderline classifica- 

tion is the special fee charged to diesel- 

powered vehicles in the States that do not 

tax diesel fuel. An argument can be made 

for classification of these additional regis- 

tration fees as fuel taxes. But the impor- 

tant point is the fairness of the State’s tax 

system, and this is judged primarily on the 

total taxes levied on any vehicle, provided, 

of course, that the methods of reporting or 

collecting the tax do not in themselves im- 

pose additional burdens of record keeping 

or other requirements not reflected in the 

actual amounts of taxes paid. 

We may be witnessing the development 

of a field of highway taxation—mileage and 

ton-mile taxes—that should not be placed | 
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: Gasoli Regis- Other . 
tration erty taxes eae Total Total | Total, | tration taxes ete Total Total | Total. 

ee tax and fees foes and (.. oxel: fee and fees ax 2 excl 

taxes aes 

serene 

ewerecele reve cere 

ee eeee 

a 

were e arto 

see ee eee 

ee ie 

in any of the three historical groups. It 

does not appear that the mileage taxes in 

Idaho, New York, and Oregon can be classed 

as fuel taxes, as registration fees, or as 

carrier taxes. They are avowed attempts to 

obtain specific amounts of revenues based 

almost entirely on the vehicles and their 

use and make no distinction between opera- 

tion for profit as a transportation facility, 

and operation incidental to the conduct of 

any other enterprise. It is not suggested 

at present that a separate classification of 

mileage taxcs be established, but it is time 

to put forth the question for discussion. 

Several States have shown great interest 

in mileage taxes and, if the movement 

spreads, those interested in highway finance 

will be required to give it considerable at- 

tention. 

Mileage taxes may prove to have two 

great advantages: They should yield con- 

siderable amounts of revenue, and they 

should, in theory at least, be imposed at 

rates that measure value of service received, 

to be applied toward the costs of providing 

the service. Undoubtedly the mileage tax 

i ee ec 

dheee rele) Chet d Hekslaybhatalys ixi[al= ivi siheuels oi] s)iaie teleteleceie [6 ee © sus 6.4 «)|\ 0 ia) 5 €:618) 0 vie} cee) 6) 0:0, '6)% Lie ee @.6i8 ©. 9'] 6.0.0 98 s.'6 eile © bere ie a sifie 6. 019166, 0 hie 6.6.6 60.0.0 0] 0 6 016 eo Os «| 0 6 6 0.0 ene vo be 9. 056 oe eo fis els s)s 0 6)/e 

will also prove to have at least two major 

offsetting disadvantages. The most impor- 

tant of these from the States’ point of view 

is the cost of administration: The cost of 

establishing and maintaining complete rec- 

ords, weight stations, and enforcement staff 

will make any State considering a mileage 

tax look twice. For the vehicle owner, the 

maintenance of records for filing of reports 

necessary under a mileage tax will cer- 

tainly constitute a substantial burden over 

and above the actual amount of tax paid. 

Administration and Application 

While this study is based primarily on 

legislation, it is necessary to call attention 

to administration and enforcement as they 

affect vehicle taxation. The interpretation 

and application of road-user taxes in one 

State as compared to another with similar 

tax laws might easily result in substantial 

tax differences on similar vehicles in similar 

service. Rigid insistence that vehicles be 

registered for the full weights they carry 

(not to be confused with size and weight 
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Table 8.—Road-user and personal-property taxes on a single-unit, three-axle dump truck, 
40,000 pounds gross vehicle weight (No. 6) 

Private operation 

Rank of State 
State & k 

4 (Other i : 
Registra- | Property Gasoline 
tion fee tax taxes and tax Total Total Total, 

fees focdiand ereiuding 
property 

taxes tase 

New England: 
Maine... 2S aes eae $300 .00 $140::88e tae. ee $450 .00 $890 .88 11 15 
New Hampshire. sre re 240 .0O LOU 63a se ee eee 375 .00 716.43 30 31 
Wermontn. ot coherent tare A207 OORE Sc cetete te terete races 375 .00 795 .00 18 11 
Massachusetts.............. 120.00 D256 A Olt aye eee 375 .00 720 .40 29 44 
Rhode Island.:... 127 .00 265! 00G foment 300 .00 692 .00 34 46 
Connecticutie).- fone 200 .00 2D TSU alee net teres 300 .00 757 .86 25 42 

Middle Atlantic: 
INGWiuY OFk Sa, ds bees ZOOROOM eras as tree $187 .50 300 .00 687 .50 35 23 
IN@w Jersey. vcs some enti : 1.00 225.00 466 .00 46 45 
Pennsylvania. 4. eee ee FOOS oe Raveees, 0 on| Perera mee 375 .00 625 .00 41 28 
Delaware shy eee eee OO SE Fee ast n5l 5 Sees eee 375 .00 530.00 45 35 
Maryland.....: 1 aes ee ; {00s |S aeareheee 375 .00 625 .00 40 33 
District of Columbia..... 150 .00 SOP OOM eee mer eee 375 .00 657 .00 39 39 
West Virginia.’..... 242.00 QSTET 5a) eee eee 375 .00 898.75 10 30 

Southeastern: 
Vit Cindy jayne eo Mee ate 180.00 T5OR4S4 le ones 450 .00 780.48 20 27 
North Carolina.......... 320 .00 LGORG leet 525.00 | 1,010.67 6 76 
South Carolina. oa: 351.00 209 .00 525.00 | 1,085.00 4 4 
Georgians). 22: Nee eee 50.00 206% 247) eee et 450 .00 706 .24 33 43 
Hloridsaieot A at; Geert 189200 7|aeen ee .25 525 .00 714.25 32 21 
Kentucky... 22; saan 350 .00 227 .09 15 525.00 | 1,102.84 3 5 
Tennessee.......... 275 O0UA aoe .50 525.00 800 .50 17 10 
Alabama).:... 2c ee 50.00 101.84 .50 450 .00 602 .34 43 40 
Mississippi sa, 2s -<:SsRegeere te taal teeter epee eg ees | Ca ao S| Gee terse rok cae ceo esate a oe A a 

East Central: 
LO. Brie 5, saat teh omens Che DARA se i eal spect tee 300.00 792.25 19 12 

Indianas:. 2... Cae ee 200 .00 471.95 .25 300 .00 972 .20 8 41 
TLINGOISes. . ccd) eee 640.00 HO BZOs eta towers 375.00 |) 1,071.25 5 2 
Michigan...... 313:-00 | Ree ceaarma ne seed Te 337 .50 715.50 31 20 
Wisconsin...) 555m A60).00: eons anl Imeeer teers 300 .00 760 .00 24 14 
Minnesotan sche eye ae SOOO hee errs 375 .00 725 .00 28 19 
LOWAIS cota sie cute eee 465 000 || Ree Fans ae eee 300 .00 765 .00 22 13 
Missouri........ 300.00 48 .12 225 .00 DiceLe 44 37 

Southwestern: 
ATIKATISABSs i<:,5.054> Ao ne TT 200 .00 40 LSet oeeene eras 487 .50 727 .68 26 22 
OuIsIAnNA.. . ocho eee Briss ZOO TOO eee rer ee eared | here ete os 525 .00 725 .00 27 18 
Oklahoma... 2.7% 39600 ere wens .50 487 .50 883 .00 12 S 
Texasier ecu a: : 360 .00 LOST LTA here eee 300 .00 763 .17 HS} 26 

West Central: 
North Dakota... 0. 3495.5... A400 200 Nee. eee 100 .00 375 .00 875 .00 11 6 
South Dakota..... CO DARG OLE woes v 465 .00 375.00 | 1,252.50 1 1 
Nebraska....... 220.00 SOSS46Nlna eee eee: 375.00 948 .46 9 32 
Kansas: ose5 4. 250 .00 140.00 100 .00 375 .00 865 .00 14 17 

Mountain: 
Montana... cust as toca 300 .00 230% S4igl seth eeu ore 450 .00 980 .84 vf 16 
idaho mren..cacne PE Te Ah i, a i heh || aoe ee 394.20 450 .00 844 .20 16 8 
Wy OMing.-f. shat ee 150.00 L35e 244i eee, 375.00 660 . 24 38 38 
Coloradond: 0 2s toe 75.00 135 .24 1.00 450 .00 661 .24 37 36 
New Mexico... 4... 0.3. LQ OOS lore ahhe eee Me Poet as 450 .00 622 .50 42 29 
(ATiZ ON a oe, Maicgn Bete a ee, 188 .50 2022 S0kl sweet 375.00 766 .30 21 34 
tah eee oo: aoe ee 295 .00 AW Ge EOK ll 0 2. Bichohceahe 375.00 847 .32 15 24 
NeVada ao tab ne wees 85 .05 322 155 398 .00 337.50 | 1,143.10 2 9 

Pacific: 
Washington: s 5 ciafce ote ra, SH en AU eal | eet eer et | eters Us alley 1 
OTETON  occerin chee es ERA NAN MEL ek Oe oR nL 2 GUN ter Ran PIR gr fora let | ag 3 
Caliomige ee eo ZOG OO anette aka, 126.00 337 .50 669 .50 36 25 

limit enforcement), would undoubtedly in- 

crease the registration revenues of some 

States. Practices are understood to vary 

considerably in this respect. It is neces- 

sary, therefore, that any careful comparison 

of road-user taxes be accompanied by a 

close examination of practices and interpre- 

tations in the application of existing sta- 

tutes. The data presented in this study 

make no allowances for such differences. 

The payment of motor-fuel taxes is 

another item that merits close examination. 

Practically all persons familiar with high- 

way finance agree that some of the gasoline 

used on the highways escapes taxation (by 

means of refunded taxes), and that the 

amounts vary greatly between States. There 

is no way of knowing how much revenue 

escapes through excessive refund claims, 

but it is probable that the total is consider- 

able. 

For example, the stipulation in this study 

for the light-weight automobile is 9,500 

miles of annual travel at 16.5 miles per 

gallon, with total gasoline consumption of 

138 

576 gallons for the year. Yet the average 

for all vehicles in one State was less than 

500 taxed gallons in both 1950 and 1951. 

Traffic counts and other information indi- 

cate that the residents operate their vehicles 

about as much as residents of other States. 

In view of the amazing “fuel economy” of 

their vehicles, it appears that taxation of 

ownership, as distinguished from taxation 

of use, is a surer source of revenue under 

such conditions. (The State legislature ap- 

parently made this deduction some time 

ago, and imposed registration fees of $25.00 

and $35.00 on light and medium-weight 

passenger cars, respectively, and eliminated 

reductions for farm trucks.) 

Another subject for scrutiny is the col- 

lection of diesel-fuel taxes. There are 

numerous ways of avoiding or evading the 

tax on diesel fuel, and the State authorities 

charged with collecting it are in practically 

unanimous agreement that a considerable 

amount escapes taxation or is uncollectible. 

These authorities feel, however, that the 

situation is improving. 

Summary of Comparisons 

The foregoing discussion concerns gen- 

eral subjects rather than specific vehicles, 

except for the remarks on farm rates. It 

is impractical to include in this report a 

full discussion of each of the tables and 

charts presented, but there are comparisons 

and items of special interest that do merit 

being called to attention in connection with 

each of the vehicles. 

Vehicle No. 1, light-weight passenger car 

(table 4; fig. 12).—Registration fees for the 
light-weight passenger car range from 

$3.00 to $28.76, total road-user taxes from 

$28.28 to $66.70. Since this vehicle is as- 

sumed to use 576 gallons of gasoline a year, 

each cent of a State’s gasoline tax rate 

amounts to a levy of $5.76 during the course 

of a year, or 11 cents a week. The lowest 

gasoline tax rate costs the owner of the 

light passenger car 33 cents a week, the 

highest about 78 cents a week. 

There are 15 States with property taxes 

alone that exceed the total road-user taxes 

paid in the lowest State. (The property 

taxes shown on these vehicles are for the 

State capitals, however, and undoubtedly 

exceed the averages for the States in most 

cases.) 

There are 25 States in which the total 

road-user taxes on this light automobile 

amount to less than $40 a year, or 80 cents 

a week. In 11 of the States, road-user 

taxes amount to between $40 and $50, and in 

10 States they are between $50 and $60. 

In only two States do they exceed $60. 

Vehicle No. 2, medium-weight passenger 

car (table 4).—The medium- and _ light- 

weight passenger cars are representative of 

far more than half of all vehicles on the 

highways. Although the taxation of auto- 

mobiles probably receives less attention than 

the taxation of heavier commercial units, 

automobiles, because of their vast numbers, 

contribute substantially more in road-user 

taxes. 

There are not great differences between 

the road-user taxes on light automobiles 

and those of medium weight. The registra- 

tion fees for this vehicle range from $3.00 

to $37.26. The $37.26 fee applies in Okla- 

homa and this registration fee combined 

with a 6.5-cent gasoline tax makes the total 

road-user taxes $84.82, the highest for this 

vehicle in any State. However, there is no 

property tax on motor vehicles in Oklahoma 

and if property taxes are included for 

States in which they are imposed, Oklahoma 

ranks 18th in total fees and taxes. Ne- 

braska, on the other hand, with a $5.00 

registration fee and a 5-cent gasoline tax, 

obtains a total of $41.20 in road-user taxes 

on the medium-weight sedan, and ranks 

40th among the States. If the property tax 

of $74.51 is added, however, the total be- 

comes $115.71, the highest in any State. 

Vehicle No. 3, pickup truck (table 5; fig. 

13).—The registration fees for the pickup 

truck in private use are slightly higher than 

those on passenger cars in most States. 

However, large numbers of pickup trucks 
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are registered at reduced farm rates. The 

lowest’ registration fee on any vehicle 
covered in the study, $2.50, applies to pickup 

trucks in Georgia regardless of whether 

they are in farm or private service. The 

highest registration fee on the pickup truck, 

$34.80, was found in Ohio. It is probable 

that pickup trucks outnumber other trucks 

in many States. Consequently, although 

the total taxes on each pickup are relatively 

small compared to taxes on heavier vehicles, 

the large number of pickups makes this an 

extremely important category from a rey- 

enue standpoint. 

Vehicle No. 4, stake truck, 12,500 pounds 

gross vehicle weight (table 6; fig. 14).— 
Vehicles in the 12,500-pound group are sub- 

ject to registration fees that in some States 

break away rather sharply from the fees 

charged on automobiles and pickup trucks, 

although this is not true in all cases. The 

stake truck may be registered in Wyoming 

for $15.00, in Colorado for $17.50, and in 

Virginia for $19.50. In Vermont and Wis- 

consin, however, the fees are $118.75 and 

$110.00, respectively, for registration in pri- 

vate service. The farm rates, as discussed 

elsewhere, offer vehicles substantial reduc- 

tions in many States, including Vermont 

and Wisconsin. 
In contrast to the heavier trucks, there 

are large numbers of vehicles registered 

in the approximate weight range repre- 

sented by this 12,500-pound unit (the group 

commonly classed as “14-ton’”). 

Vehicle No. 5, van truck, 19,000 pounds 

gross vehicle weight (table 7; fig. 15).— 

The lowest registration fee on the 19,000- 

pound van truck, $25.00, is found in Colo- 

rado, and the highest, $199.50, is found ila. 

Vermont. Although this van can be regis- 

tered in South Dakota for $100.00 (slightly 

below the average of $104.65 for all States) 

‘the inclusion of the mileage tax of $185.00 

in South Dakota makes a total of $400.35 in 

road-user taxes, the highest found in any 

State on this vehicle. 

Vehicle No. 6, 40,000-pound dump truck 

(table 8; fig. 16).—The 40,000-pound dump 

truck, with perhaps minor adjustments of 

axle spacing, would be permitted to operate 

in all States except Mississippi and Wash- 

ington. (Its axle spacing and loading are 

representative of concrete transit-mix and 

other special equipment.) The lowest regis- 

tration fees on this vehicle are $50.00 in 

Alabama and Georgia and $75.00 in Colo- 

rado. These are the only States that still 

register trucks on the basis of manufac- 

turer’s rated capacity. The highest fee, 

$640.00, is found in Illinois, and the average 

for all States is $295.20. Although the 

Illinois registration fee is higher than that 

of any other State on this vehicle, the total 

road-user taxes on it would be greater in 

South Dakota, where the mileage tax ap- 

plies. 

Vehicle No. 7, 40,000-pound combination 

(table 10; fig. 17).—The 40,000-pound com- 

bination is typical of the largest group of 

combinations, and is found in substantial 

numbers even where much heavier vehicles 
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Table 9.—Road-user and personal-property taxes on the tractor and the semitrailer of 
a three-axle combination, 40,000 pounds gross vehicle weight (No. 7), in private operation 

Tractor-truck Semitrailer 

Regis- Other Regis- Other 
tration ou ae taxes te ate Total tration ode i x| _ taxes Total 

fee NA and fees Aes fee y and fees 

New England: 
Maine ious aeacmeia p ; 729) | eeeO)-O0N"$75.00) Ion oc are 
New Hampshire...... 240 .00 O42 ae eas 400 .0' TBE COQ” Weectererasgiiell © a) a gevkeahe |ceusv ter arava Mee ay gin ee 
Vermont acceso sete 420).00" fore eae al cette sents 400 .00 820.00 AL GEOOP ser cis one ekea evens 15.00 
Massachusetts........| 120.00 | 122.04 ]........ 400 .00 642 .04 2.00 $8.00) | sehr 90.00 
Rhodewsland?-eeeeee Wh tee. 00 11445007 cee 320 .00 591 .00 ZOO 103: OOU baat ass 105.00 
Connecticut..........| 200.00 | 240.29 |........ 320.00 TBO R297 iE A omer eae IE ete ial can ioeces ie espn iments 

Middle Atlantic: 
INGW YOLK ie- sass S8i25" arcs $370.00 | 320.00 778.25 SORROW ee. wera eae 90.00 
New Jersey.......... TTOSOOR eer 1.00 | 240.00 351.00 90 .00 $1.00 91.00 
Rennsylvaniss cee: | 20.00) line eae | eee 400 .00 520.00 TH OON ie wale olen tee 75.00 
Delaware tis sonee «ee 83 OOMUN. Berea cs. alaeeteen 400.00 483 .00 CO 700M ee Se a wre: vo sears 67 .00 
Marylandiunerinmecn 35.00 8000+ ayee nee 400.00 465.00 | 100.00 15200) 4:42 115.00 
District of Columbia..| 65.00 ORDO" | eee 400 .00 540 .50 50 .00 7OcA0) hee ee 120.40 
West Virginia........ PPYEAUY |) Wye Kes 5b 400 .00 779.55 OO |) TOMO E Se ace e 125 .00 

Southeastern: 
Virginia oye. eee ae 30.00 $2.28" lst ee 480.00 592.28 | 150.00 59240 0 eae 209 .40 
North Carolina....... 160 .00 V2 ADS a etee tee 560.00 792.28 | 160.00 68.60 nrenaane 228 .60 

IWentuckyenre cee 350.00 | 122.96 SAORI OOO OOn eOsemcia nee eetnte SSrOGrlen cktcte 88 .66 
Tennesseewa acer ae VO OOn eneynene: .50 | 560.00 835007 te ceets. Melee aver & svc eater cot on Sern 
Alabamasse anne aesccle 200200 50.25 .50 | 480.00 580.75 25.00 40.20 .50 65.70 
Mississippi.........--.}| 271.00 61E86)|s-eexcctient 560.00 892.86 11.00 AD 7.50 eee 56.75 

East Central: 
LOR fae taker aed Mee Ui ane, a ete eM ners Ge 320.00 497220 nets oe OM ae nctae clients 135220 

Indiana secs weenie 190.00 | 204.75 25 | 320.00 715.00 252000|) 166207 lene 191.57 
SILT OI As Como codne e 640 .00 7 Sub l\teoeee A0O 200, SUS O75 A eee |b ce 2c otent rll eevee ree nar aon te 
IMuichigankiniieneetnie: 154200) | ree cyte |ad «erence 360 .00 UM COO Ree Ait ae Gs Potllid oes o clic MP6s 
IWiASCONBID ade he ete ees oe OO OON ih ses re ole ier bere 320 .00 SSOLOOS AUG GE OOR roy. gets || stents 167 .50 
Minnesota........... 300200 Ratan eas eh eee deve 400 .00 750 .00 LOSOO SRN = se te ee 10.00 
LOW aioe Wukne Ae hel cie es 485 OO al eerie | doe eaes 320.00 755 .00 COROOR Saree’ oh acter 60 .00 
IM ETFS bigs ae aoe 300 .00 BRAM as OF oe ae 240 .00 572.08 7.00 Ge O4 ales 23 .04 

Southwestern: 
AT KANSAS) eme gente eer 200 .00 SA ROG dee eee 520.00 754.56 5.00 DOTA | ee ante 34.40 
Louisiana cms sapere T40):O0 5 eters so etc baetee oc 560 .00 700), 00 sel O2 O00 weenie se eieraiere 120 .00 
Oklahoma nae 00) eee. 50 | 520.00 58h, OOM coos OONE ote a 50 295 .50 
Texas hiioies aeaacoe ss 154.00 BGO ROOMIE seers 320.00 530.00 | 117.00 AUS CN, ac pat 162.46 

West Central: 
North Dakcta.......- 4007000 | (pment 100.00 | 400.00 QOO.OOM eS caer ees. cea en case sromeautccll dbyerst setemeten 
South Dakota........ 162200). h accaiers 215.00 | 400.00 777.50 GOOG a) ae eee re 185 .00 245 .00 
INebraskanen oie eri 24.0 OO mL OOM Gini e ani eaes LOORIN SO0RC6) | de OO ddl SG) eee ean 

Mountain: 

woes erecceees ee} OULOU | LUGZOU 7......,5. 

Oregons ere ye 
California,.........- 

are permitted. 

average road-user tax payment on it in 

It is legal in all States. The 

private operation is $677.50. The lowest 

registration fee on this combination, $45.00, 

is found in Colorado; the highest, $640.00, 

in Illinois. The average registration fee 

is $255.83, somewhat lower than on the 

three-axle single-unit truck (No. 6) of the 

same gross weight. 

As an interesting sidelight, table 9 shows 

for this combination, in private operation, 

the taxes levied on the tractor-truck and 

on the semitrailer as individual units. The 
ratio of the taxes on the component units 

varies widely among the States: in Minne- 

sota, for example, the $10.00 tax on the 

semitrailer is little more than 1 percent of 

the $750.00 levied on the tractor, while in 

Oklahoma the $295.50 for the semitrailer 

is 50 percent of the $585.50 for the power 

unit. 

Vehicle No. 8, 50,000-pound gasoline- 

powered combination (table 11; fig. 18). — 
The 50,000-pound combination is legal in 

all States except Pennsylvania, Kentucky, 

and Tennessee, and can be operated in those 

States with reduced loads. The average 

registration fee for this combination is 

$341.17 when in private service, but in con- 

tract service the average registration fee 

is $586.70. The highest annual total of 

road-user taxes in private service is 

$1,637.50, but in contract service the highest 
total of road-user taxes is $2,555.25. 

Figure 10 (p. 148) compares, for this 

combination and for the 40,000-pound com- 

bination, the tax costs in cents per mile of 

private and contract operation. 

Vehicle No. 9, 50,000-pound  diesel- 

powered combination (table 12; fig. 19).— 

The 50,000-pound diesel-powered combina- 

tion, empty, is somewhat heavier than the 

50,000-pound gasoline combination and thus 

carries a correspondingly smaller payload 

when at full capacity. (It is also a some- 

what more expensive combination than the 

one with gasoline power and is subject to 

greater property taxes in many States.) 

Offset against this, however, is its substan- 

tial saving in total fuel cost, including tax. 

The diesel combination is assumed to save 

one-third in fuel gallonage. The saving 

in fuel is highly desirable from almost any 

standpoint, but the resulting reductions in 
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Private operation Contract carrier 

Rank of State Rank of State 

State . i A —_—_ 
Regis- Other Regis- Other | Carrier , 
tration HrODSEEY taxes Gasoline Total Total Total, | tration Reopen taxes taxes ee Total Total Total, 

fee VAX and fees tax ote excl. fee and fees | and fees f q| excel. fees and Propart ees an es 
taxes oe y taxes ta ts 

New England: 
Maine.....- atone 2 $305.00 |$151.28 |......... $480.00 | $936.28 7 13 $305.00 |$151.28))....... . $10.00 | $480.00 | $946.28 21 25 
New Hampshire.......| 240.00 OE ODF eras Serer 400 .00 734.52 27 26 | 240.00 04 B2iTl tk wen 2.00 400.00 736 .52 38 36 
Vermlon tactics teste ve 435-004) 5 ta eclosion 400 .00 835 .00 17 102) 4385 OOM seem es alc st keetes see ayereboters 400.00 835 .00 29 22 
Massachusetts...... oh 22 -O0R m2 lOsO4ee cer ete ees 400 .00 732 .04 30 AD N V22"O0 | 210204 Gla ce ers 5.00 400 .00 737 .04 37 44 
Rhodesiand... cma | 120. COM a4 7, Onl are 320 .00 696 .00 32 47 7129-008 |) 24- 7 O08 ay ee 5.00 320.00 701.00 41 47 
Connecticut...... oer 2OOPOOM 240 C20 RI a pee a ee 320.00 760.29 24 441630000) |" 240920 0) acces o. 5.00 320.00 765.29 35 45 

Middle Atlantic: 
News VOLK estrus Al cSt Onl et eee $370.00 320.00 868.25 14 TELS .255| grade eral comer 370 .00 320.00 868 .25 28 19 
New Jersey....-.---- 200008) tee fee 2.00 240 .00 442.00 48 AS ae 200n O0U rere ni SOROOUn ee eae 240.00 442 .00 48 48 
Pennsylvania........- LOB FOO Ss: mecaterate el onacchore amect 400 .00 595 .00 44 31419500" |eaneriaetla seer 184.00 400.00 779 .00 33 26 
DelawAle see wee teal; LOOUOOM| Set amen ecole aan 400 .00 550.00 46 S67 E150 OOM memento crateacteet ciaiercutscuckye 400 .00 550 .00 47 42 
Maryland.......- Pree) S200 45° 005|R2 sce ee 400.00 580.00 45 40 | 135.00 ASO Wii. Soe Mes | om same 400 .00 580 .00 46 43 
District of Columbia... 115.00 | 145.90 |......... 400.00 660 .90 34 45. | LTB OO" ELS 590 a eieetad Wels clas set 400 .00 660.90 43 46 
West Virginia....... 242.00 | 2622557). 20.5... 400.00 904.55 10 93 5242) 0078262205 Nase 2: 38.00 400 .00 942.55 22 3 

astern: 
Sane aod OTe ven! LSOLOOS| T412680\m. sane 480 .00 801.68 20 D1 1807004 lal eOS wiaseeate 460 .00 480.00 |1 ,261.68 3 6 

North Carolina.......} 320.00 | 140.88 |......... 560.00 |1 ,020.88 5 6 ESCO LOOS E140), SS Bier aeeeen hal encarta enters 560.00 |1 ,260.88 4 5 
South Carolina......../ 162.00 | 177-00 |......... 560.00 899 .00 12 DOM ML6 Ze OO Mik dade OOM | ercneeeerenns 350 .00 560.00 |1 ,249.00 5 11 
Georgia..--+--- Mets 120 005] Te26Sh tee nee 480 .00 732.68 29 SAI PB YG Oat) USP ARGS | oe nhs 25 .00 480 .00 875.18 PAS 29 
Morass cee eens 197 50S ees eee .50 560 .00 758 .00 26 {TOT C42 2r SOR prre rte .50 200 .50 560.00 |1 ,183.50 9 2 
ACantuck yi. ese pirernerie 350.00 | 211.62 15 560.00 |1 ,122.37 1 3 | 150.00 | 211.62 .50 320.00 560.00 |1 ,242.12 6 14 
Tennessee... ----+-+5- 270-00 il aowe ase .50 560 .00 835 .50 16 OFF 40000F eet .50 17.50 560.00 978 .00 18 15 
Alabaiia de ame. pcr eens 75.00 90.45 1.00 480.00 646 .45 36 3D 75.00 90.45 1.00 301.00 480.00 947 .45 20 21 
Mississippi. ..--.- eal 282-000] LOTOL ook eres: 560 .00 949 .61 6 SuimOO Le OOM OT OL gant 13.00 560.00 {1 ,232.61 7 4 

ntral: 

es ah et rieste: L240 is Cree eel eee Se 320.00 632.40 39 Nees LADS ins cme eac|lagoo oad 30.00 320.00 662 .40 42 34 
Tndian@®...¢...-- 215.00 | 371.32 25 320 .00 906 .57 9 89 | 215.00 | 371.32 .25 24.00 320.00 930.57 24 41 
Tllinoise es fs <i ...| 640.00 USO eee ee 400.00 |1 118.75 2 1 | 640.00 STD A) ates ees topes 400.00 |1,118.75 11 12 
Mohieens. sil. aera: PASH WEF Qi yell Maar aaa Hes) brome anslsic 360.00 641.75 38 947\" 2ST 5 ete ee oe eee 120.00 360 .00 761.75 36 28 
Weeder. Goo SoMa or Z2E DONS aerate qtitenteets 320.00 547 .50 47 ST Ab 227 (60st nee 560.00 | - 320.00 |1 ,107.50 12 7 
Minnesota... .celoe taen! SOOLO0N tate acrin acta sene - 400.00 760 .00 25 The SCOLOO mere alice ease 7.50 400 .00 767 50 34 27 
Towa. Soe heoce AQ5- OO laeterncclete|c cetete tees 320.00 815.00 19 12 |g 95000 erate sl ore veereete 5.00 320.00 820.00 30 23 
NARRSOURL elciete 2 terers 307 .00 7 Boe WAM heats Poth coer 240 .00 595.12 43 38 | 307.00 S812 ih eae 25 .00 240.00 620.12 44 39 

Southwestern: 
Arkanas....5. 0002-3. 205.00 BS 596 Ae etece 520 .00 788.96 21 18 | 205.00 63: 9618 Sca eeat le eae 520.00 788.96 BY 30 
TLouisiana.....--- TRS 260 COO eee a le cee ero ee 560.00 820 .00 18 LIF |RS2OVOO Gece © Alc eae 10.00 560.00 |1 090.00 13 10 
Oklahoma... oan - S60) OO nearer: 1.00 520.00 881.00 13 HS ieSGOLOO ewe eee 1\,00>| peas ee 520.00 881.00 26 18 
Gre Pacman coca 271200 i eLOURA Gals cenieeeae 320.00 692.46 33 32) (271-00 LOL 468) aeeta ee 11.00 320.00 703 .46 40 37 

tral: 
BT Dakota? Seu ee cael 200500). oratsce ee ae 100.00 400 .00 900 .00 11 A 4002 00Meeee a 100 .00 50 .00 400 .00 950 .00 19 16 

South Dakota........ OY PIEAV Fo stun a 400.00 400.00 |1 ,022.50 4 Del 5222050" eerie 400 .00 10.00 400.00 {1,032.50 15 13 
Nebrasica ts ie ees wale atl OOMIE2 720 P25 Soe aor. 400 .00 913.12 8 dy OX MUO | VR PD [a 6 Ss cee 20.00 400:.00 933.12 23 35 
FICATIGAG “ce ces ke es 130.00 | 138.00 200 .00 400 .00 868 .00 15 LZ LsOTOOr SS: OOM aeeane 400 .00 400.00 |1 ,068.00 14 17 

Se treet Jteanteee oe 92°.50"|. 2147850 | acme eas 480 .00 787 .35 22 33 O2F50e e214. Shula. wes 125.00 480 .00 912.35 25 32 
Tdahote poe ets PEO OO ALS phe line ets Slams 480.00 599 .00 42 SOS 2119 [OO mere cars al eth cocs oh earn nee 480 .00 599 .00 45 38 
Wyoming.........--- 90-00 | 12670291 or. nee. 400.00 616 .02 41 46 QO-OON 126.026 erect 369.50 400 .00 985.52 17 20 
Colorado. 5 ce Pee os 45.00 | 126.02 1.00 480 .00 652 .02 35 41 45.00 | 126.02 1.00 570.00 480.00 |1 ,222.02 8 8 
New Mexico.......... 162250) © Pataca cates: 480 .00 642 .50 aif 22 S125 ween ell eer 600 .00 480.00 |1 ,161.25 10 3 
INS UA yabopoe OOOO o T20¢458| S180 000 |= aoe ee 400 .00 709 .45 31 43; | 120:.45°| *189.00 |). 22 575 .00 400.00 |1 ,284.45 1 9 
UWitalis tosieyowstes oko ce ste 160 200K) 2:73). 60 7 pctearterer 400 .00 733 .60 28 BYE Wei KNOW th AWB TANOE |. settee llaisgeene Stoo © 400 .00 733 .60 39 40 
Nevada....-.----.---| 72.45 | 300.57 289 .55 360.00 |1 ,022.57 3 19 G2R4 08" 300.5 Calico 289 .55 360.00 |1 ,022.57 16 31 

por etn Ee, eee cee LEOLO0" | crete. 85.75 520.00 765.75 23 14-4 160°00 8) ie tec 85.75 36.00 520.00 801.75 31 24 

Cnifomis Bie Wit. Sap 147500 pete cre.s 123.00 360.00 630.00 40 PAEAE YAU hore a nites 123 .00 645 .00 360.00 |1 ,275.00 2 1 

fuel tax contributions for the support of 

highways poses a problem. Michigan, Mis- 

sissippi, New York, and Texas have already 

imposed higher rates on diesel fuel in an 

effort to obtain a tax contribution similar 

to that of gasoline-powered vehicles. Ver- 

mont and Nebraska do not tax diesel fuel 

but do impose equalization fees. Idaho does 

not levy any tax on diesel fuel consumed by 

vehicles subject to the mileage tax, but the 

mileage tax on diesel-powered vehicles is 

higher than on gasoline-powered vehicles. 

The relation between taxes paid on a gaso- 

line-powered combination of 50,000 pounds 

gross weight and a similar diesel-powered 

combination may be developed by compari- 

son of data in tables 11 and 12 (upper 

section). 

Vehicle No. 10, 64,000-pound combination, 

and vehicle No. 11, 72,000-pound combina- 
tion (table 12; figs. 20 and 21).—The heavy 

combinations are permitted in relatively 

few States. Where they are permitted, the 

taxes imposed are sometimes related to the 

effect of the vehicles on highway capacity, 
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bridge load limits, acceptability of the ve- 

hicles from a traffic standpoint, and other 

factors not entirely concerned with the need 

for revenue. Since the taxation of such 

heavy combinations poses special problems 

in each State, further discussion is omitted 

here. 

Comparisons between the taxes on private 

and contract carriers on a cents-per-mile 

basis are shown in figure 11 (p. 148). 

Some Observations 

Although the essential value of this study 

hes in the tables and charts, there are sev- 

eral items that merit special mention. These 

cannot be classed as new information, but 

they are put into perspective and measured. 

Types of service.—Aside from the sub- 

stantial differences in the computation of 

road-user taxes in the several States, there 

are very great differences in the levies on 

similar vehicles in different service. The 

vehicle of the private operator imposes the 

same burdens on the highway as the cor- 

responding vehicle of the for-hire carrier, 

yet he does not pay nearly as much per mile 

in taxes in most States. It is notable that 

there is no difference between the taxation 

of for-hire and private carriers under the 

new mileage taxes in Idaho and New York. 

Farm rates——The registration fee reduc- 

tions for farm trucks are substantial. It 

is doubtful whether these allowances can 

be fully justified from a highway finance 

standpoint, even though farm vehicles may 

travel fewer miles than other vehicles. The 

justification therefore must come under the 

heading of public policy and any State with 

farm rate reductions should carefully ex- 

amine their relationship to other registra- 

tion fees. 

Diesel vehicles.——There is much evidence 

that, in general, diesel vehicles are making 

smaller tax contributions for highways in 

most States than corresponding gasoline- 

powered vehicles. The diesel vehicle is 

commonly assumed to use about two-thirds 

as much fuel as its  gasoline-powered 
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1), Table 11.—Road-user and personal-property taxes on a gasoline-powered, four-axle, tractor-semitrailer combination, 50,000 pounds gross 
vehicle weight (No. 8) 

Private operation | Contract carrier 

Rank of State Rank of State ! 

State : ——————— ‘ ; — 
Regis- Other : Regis- Other Carrier 5 3 
tration Property taxes ee ca Total Total Total, | tration Pr een taxes taxes oe ens Total Total Total, 

fee and fees Oe excl. fee Bs and fees| and fees As excl. 
fees and ie fees and 
taxes |Property taxes DECDs 

tax tax 

New England: 
Maine iii .cres PIGOTOO [S1L92238 loners cee © $975.00 | $1 ,522 .38 10 15 |$355.00 |$192 38°). ..2 0... $10.00 $975.00 | $1,522.38 22 24 
New Hampshire.| 300.00 | 118.91 |......... 812.50 1 231.41 25 PA |) LOO SOO TERM las Sone 2.00 812.50 1 233 .41 33 32 
Vermont....... 540). 00; |'Pie eeal bee eee 812.50 1 352.50 20 TA G40 200 ei) Ferd all! dace cdtharele [Actus eietete acs 812.50 1 3852.50 28 23 
Massachusetts..| 152.00 | 264.24 ]......... 812.50 1,228.74 26 37 152.00,;} 264.24 }........ 5.00 812.50 1 ,233 .74 32 40 
Rhode Island. - ej) lo2.00)-/'310 00) 125.3 .4.c 650 .00 1,112.00 35 44 LSE2Z.00R SO SOOM rice. mane ae 5 .00 650.00 1,117.00 39 44 
Connecticut. ...| 250.00 | 302.29 |......... 650.00 1 ,202 .29 27 439) 1'250)-00 81 (302 C290 eee cbedeie.> 5.00 650 .00 1 ,207 .29 35 43 

MiddleAtlantic: 
New York...... PHY: OO BI ocr oo. $747 .50 650 .00 1 611.50 6 Qin ZILA OO al vere spy cil atendslsks. « 747 .50 650 .00 1 ,611.50 18 14 
New Jersey..... 260,005 [aces ere 2.00 487.50 749 .50 45 AON |e 2OOZO00 le cemiecsts $2.00 Werte eaten 6 487 .50 749.50 45 45 
PPONTIGV LV ADS ee ae Pe tel Pe Pepe ete oe Pete RESRe Utes arava tnioa El tare ole ahh e | PRM E | teryecstmnce |paeouccste SUM Reise, ker shalll Aeebe: ol vtals.c'| eesiehetstbetonei|t o «stares lonely: [tg akeberetatosie < [cia s-aianbadlit samme as 
Delaware....... LOOKOO UI eee | oe ce soetecee 812.50 1,002.50 42 S Zale LOO) OOM ee cc scat el thet sxctterscs [\acghste: eiecera,« 812.50 1 ,002 .50 44 37 
Maryland...... 210.00 DOLOUM IMA ater 812.50 OV meD0 37 81 | 210.00 Di OOM ets gees aieraets ceeberte 812.50 1,077.50 42 34 
Dist.of Columbia} 130.00 | 185.40 |......... 812.50 1,127.90 33 39 130) 0037 LSOn4 Olli. stant oii ie ms ore eee 812.50 1,127.90 3 41 
West Virginia...| 317.00 | 330.80 |......... 812.50 1 459 .80 14 Zoom / AOR) Oo0La0illstete otras « 47 .00 812.50 1 506.80 23 29 

Southeastern: 
WATGIntae sey eteie SOOEOO 7 MIi7 OSes dere teres 975 .00 1 452.98 15 Dee COOL OOK! S77. O8al ere erate 1,040.00 975 .00 2 ,492 .98 3 3 
North Carolina.| 400.00 | 1389.28 |......... 1 5137 .50 1,676.78 3 ale COOLOOUIMNIS9 28a] ease cc lbs oe arene 1137.50 1,976.78 8 8 
South Carolina..| 282.00 | 237.00 |......... 1 ,137 .50 1 ,656 .50 4 ui 252008257200 |-unert states 400.00 | 1,137.50 2 ,056 .50 5 10 
Georgians os.) L70:-00' 11520240) V3... 975 .00 1 ,347 .40 21 20g ess o0e| 2027405 craic 25.00 975.00 1 539.90 21 25 
Plorid saa aye tiak ZlEzOO “Wore eee 60 | 1,137.50 1,352.50 19 LSENESO lOO eee ae e 50 325.50 | 1,137.50 1 854.50 10 6 
Kentucky s seers ermer mete |e teen teucea'| (= ecpereeeterer: | tren se ctl eee eb |e em ree Me Cliche. g absebeNl BPD bes Note endbaiets a[hva.a sora. tes a ere maeatetap ers (ears aise aets os | so ace ace wed Semel tee 
ARSC is cltleo oOBE tallOad bet ol FAPNS orkot eed hipictvate cea 1S tae SR te ell bao enti tiaad | Reecict an SiS idee eee (oO arm OO ere ee MepeR ey Soto feo ail | exers Se sepa RRS oe 
Alabama....... 75.00 | 119.73 1.00 975 .00 LL TOnas ou Pat 75.00 | 119.73 1.00 488 .50 975 .00 1 ,659 .23 16 19 
Mississippi. .... Sey 08) || MPR Sododos 1 ,187 .50 1 ,602 .56 7 OF Gos OO 13206) lecneuiece 13.00 | 1,137.50 1 936.56 9 Bi 

East Central: 
B Oi Opa heaeaaes Bis 0 ee ODS A Oe, eon ee ee te ae 650 .00 984 .80 43 SON |edo4 50K \aeeketes niallcaen cies 30.00 650 .00 1 014.80 43 36 
Indiana ao. see 265.00 | 366.69 29 650.00 1 281.94 23 41 265.00 | 366.69 .25 24 .00 650.00 1 ,305 .94 30 42 
ilinoisie vet ae: 789 .00 SET GOL Wee cecte cnet: 812.50 1 ,686 .19 2 3 789 .00 SA GOI Now, oeelateia| Sse\ern seein 812.50 1 686.19 14 15 
Michivanan cs ol 200725: | sce ie cite leone chests (31026 1,030.50 4l S50 Mie 299). 20 0\ ane). ray NO Hee Oa 195.00 ial. 2o 1 225.50 34 28 
Wisconsin...... 290; OOF Re ecaeck |e eres ack 650 .00 940 .00 44 £05290) OOM ee eerriag alliciemerteetere« 710.00 650 .00 1 ,650 .00 17 13 
Minnesota...... SLO 00 spe, See eels een Ore Te 812 .50 I 3822 .50 22 Gate ol OF OOM ae erect] sacks stokes Un00) 812.50 1 330.00 29 26 
TOWAR Motch e 695 O08 byte elise 650 .00 1 ,245 .00 24 Sa OOG 00s | wewae oo exllokser ten « 5.00 650.00 1,250.00 31 27 
Missouri....... 507 .00 GO Lb, We eersn ots 487 .50 1 054.65 39 33 | 507.00 GORLSR) tae cata 25 .00 487 .50 1,079 .65 41 35 

Southwestern: 
Arkansas....... 330.00 3.7 eo Ollie gs cea ecorte:: 1 ,056 .25 1 474.21 13 12 } 330.00 S72 OBS Ward ebtealls & «co-sseuee 1 ,056 .25 1 474.21 26 22 
Louisiana...... SEQ LOOM Be aera sil boerieterare 1,137.50 1 477 .50 12 Sa le GSO-LOOM areca (Ceersntae 10.00 | 1 137.50 1 ,827 .50 11 9 
Oklahoma...... 485200) eee ee 1.00 | 1,056.25 1 542 .25 9 6a) 485-00 ules 3. TOO} hee octets 1 ,056 .25 1 642.25 20 18 
MOoxas an aed% foe 350 OO ELLs 2am leas 650 .00 1 L05528 36 SOp 195. OO REELS 223 rersuteretss 11.00 650 .00 1,116.23 40 38 

West Central: 
North Dakota. .}| 700.00 |........ 125.00 812.50 1 ,637 .50 3 i 700; OO gees 125.00 50.00 812.50 1 ,687 .50 13 12 
South Dakota...} 192.50 |........ 565 .00 812.50 1,570.00 8 5 LOZEH Oa |r acer 565 .00 10.00 812.50 1 580.00 19 16 
Nebraska...... Soe OOM Ea 040s Ie Beet ee, « 812.50 1 428.99 ies 225) 321000) -295 49) | re ts 20.00 812.50 1 448.99 27 30 

Be anens Daststnie. ost 225.00 | 167.00 562.50 812.50 1,767 .00 1 Be 2207004 16d OOM ee -tetatoce 812.50 812.50 2,017.00 7 i 
ountain: 
Montana....... 166.25. We 269935 |e tere at coe 975 .00 1 411.18 18 21 166'525 126993 Wik ent. « 270.00 975 .00 1,681.18 15 21 
idaho senter cece LOLSOORIE Rae ee fol otre cae c aiat 975 .00 1,126.00 34 24 LS PROO ec tate etal thete ste oan ts ate, Sree 975 .00 1,126.00 38 31 
Wyoming...... LOOEOOTIELSS 4045 iy egos aeere 812.50 1 071.04 38 42 100 O08) AUSSe 54 alias oie 636 .44 812.50 1 ,707 .48 12 17 
Colorado....... 65.00 | 158.54 1.00 975.00 1,199.54 28 29 65.00 | 158.54 1.00 }1 ,390.00 975 .00 2 ,589 .54 1 2 
New) Mexico. 4..a\p 184. OD) | ar Ses lice eas ees 975 .00 1 ,159 .50 32 19 Q 2-525 | Lametes os, ake lhenee seh ances 975 .00 975 .00 2 ,042 .25 6 5 
Arizona........ LSD CLO Ne AST SOs|| ae ee eeeee: 812.50 1,185.55 29 38 135 12560) 237 SO ge ot sie) a-6 1,300.00 812.50 2 ,485 .55 4 a 
Witah sents cee 4. s 175.00 | 190.84 }......... 812.50 1,177 .84 30 34 U7S: OOBW EO OR SAB eat ctstomvellik cn. cece ere 812.50 1,177 .84 36 39 

. hake AEE eae 76.95 | 378.13 305 .05 (31.25 1 491.38 11 25 COBOOM tSimLo Maat ciaels s 305 .05 731.25 1 491.38 24 33 
acific: 
ashi eeon- ehewihie 200% OO Nk ares crater 89.00 | 1,056.25 1 440.25 16 TO. 22957006 eee 3 89 .00 41.00 | 1,056.25 1 481 .25 25 20 
OL OTe een ee ee eens | eee eras | ee ene eaiere | mM net ge eee se ee ee tL ere eT, ce cae eeRe e, cee tall kaze, icreriese thus, execarre ate Wm Semi ceswatian | chorale Soares alloy ail ger ucon cop -s'] oramerc alts 

Cslifornig. aces LOZ OOT i cee cneres 152.00 731.25 1 ,045 .25 40 28 162200)s eeetece., os 152.00 }1 ,510.00 731.25 2),500225 2 1 

counterpart.. Consequently, in States where of vehicles Nos. 8 and 9), the saving should constantly be subject to review and 

diesel fuel is taxed at the same rate as amounts to approximately $270 per year. adjustment, but from a practical stand- 

gasoline and there are no other special taxes Distribution of vehicles—Only 2 percent point the bulk of the revenue for highways 
on diesel vehicles, the annual saving to the of our vehicles are trucks of 40,000 pounds must inevitably come from the automobiles 
operator in taxes paid is substantial. In or more capacity. The taxes paid by all and lighter trucks that constitute the vast 

the example used in this study (comparison classes of vehicles, including heavy trucks, majority of vehicles. 

(Table 12 and figures 10-21 follow.) 
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Table 12.—Road-user and personal-property taxes on heavy combinations (diesel-powered) 

Private operation Contract carrier 

Rank of State Rank of State 

State Regis- Prop- Other : Regis- Prop- Other Carrier é 
tration erty taxes fe pel Total Total Total, | tration erty taxes taxes fee ree Total Total Total, 

fee tax and fees Fane aad excl. .. fee tax and fees | and fees faea’and ME oxe 
prop. . prop. 

taxes tae axes fas 

FOUR-AXLE TRACTOR-SEMITRAILER COMBINATION, 50,000 POUNDS GROSS VEHICLE WEIGHT (NO. 9) 

| 

New England: 
ME RIN Ge er eieyae eis oi cae $355 .00 |$249.09 |......... $649.98 | $1 ;254 .07 14 20 |$355 .00 |$249.09 |........ $10.00 | $649.98 , $1,264 .07 25 30 
New Hampshire....| 300.00 | 155.32 |......... 541.65 996 .97 30 Deh poOOLOOM toma zt lho neue el 2.00 541.65 998 .97 38 35 
Wermonts..  st- cs L065: 00) et Ateeuer-c | trate cte.cxerel| Ghomteretton 1 ,065 .00 24 p Reel I 8595 R00 yl tad. cl esta leer aot oneal (emcnlittn ice tothe Goumc ad 1,065.00 34 25 
Massachusetts..... 152200 Pot LO eee te 541.65 1,038.81 27 AQ L522 00MRS45n U6) eens 5.00 541.65 | 043 .81 36 42 
Rhode Island...... 1522 00815406200) | Seren cree 433 .32 991.32 31 AAS 52200 AOC ROO) | enone 5.00 433 .32 996 .32 39 44 
Connecticut....... 250200 e946) lowe vets 433 .32 1,078.18 22 42" 2502000" 394.86) |faaeen.: 5.00 433 .32 1,083.18 32 43 

Middle Atlantic: ‘ 
INew WOrke cere ant 220500! Wei eer eres $747 .50 649 .98 1 ,617 .98 1 WP PAVED Wcetc me alld oteotys oc 747 .50 649 .98 1,617 .98 10 6 
New Jersey.,...... PAQDAUOeisoorace 2.00 324 .99 586 .99 45 43> 260200 Rie meetee SZAOOR tome 324.99 586 .99 45 45 
Pennsylvania. oh oe | se eed coe lei[ sees oka oh] buovers mee sw fee lots ote lecRtadl OM Je slat sal ooelalel| "sy enats ets epellls)al'oyp <o Sabir] [nce ce tomeneecIes | euganot cir | vame Ole «|=: cers se ect 8 ou ec de  e| 
DelawArem cre <5 es TOOLOO seis gees Ail Clrenbenerate 541.65 (al .65 43 30K LOOP OR aren tearee letaeetene ll 22 Caewonnee 541.65 731.65 44 40 
Maryland... ..<. 5: 210.00 65°00" | eee eens. 541.65 806 .65 41 32 | 210.00 5D. OO) eects hes anes he 541.65 806 .65 43 BY/f 
District of Columbia] 195.00 | 231.00 }......... 541.65 967 .65 34 BYE AM AUD Wh PRUE AO OL ok can colloeooooes 541 .65 967 .65 40 39 
West Virginia...... SLO! |P431E 45 Reeecee 541.65 1,290.10 13 24 |) 3817.00 | 4380.46) J. 2k. 47 .00 541.65 Teal o 23 33 

Southeastern: 
Wirwiniaees care eee SOOZOORIE23 15445 er err 649 .98 1,181.42 19 Pay Mt BLOC) |, Pak Bik Wo ee 1 ,000 .00 649 .98 2,181.42 4 3 
North Carolina....| 400.00 | 216.46 |......... 758.31 Rw Aveias 8 LOM 700. OOM) 22:1. Gr 46s | eerraneren |e etter apr 758.31 1 674.77 9 11 
South Carolina..... PRSPT AGO | SEL AUTO Ne oy cacteceoee 758 .31 1,351.31 11 Lon 282, 008 roll 00h ase cnes 400 .00 758 .31 I olaow 6 13 
Georgia 2. ete ee LTO LOOM AEE SGM h seetre oe 649 .98 1 064.84 25 SUMMSo aeOOR | Ect Se Con les cn mne 25 .00 649 .98 1 ,257 .34 26 31 
Hlorida ee ae se PACU Sash oe cna 50 758 .31 988.81 32 PHN ee AUG P40 Ihe oom 0 c 50 325 .50 758 31 1,500.56 12 10 
Kentucky. oo soc cas | ctiesiscas lo |lace is @uerete il suonete-ace co eof Sang tefeltotea allizte se oie ipue-tenaue lls Zonepe: acy sopetl ates anus seirapet|ny eters rayebehelloerimmegi etait is etre Sep rec | taetong tens lite eee emer | eaten | 
TONNESBER «ov aa ina cet ic ee eas oo 0, one are oe to leillG are cere Sepaoleil ploubse ohale aalfie anatte eter ofoleaell Mea ene tedenslleilic: ohare. fScitel|eues care Geaten| Ieutameect oe ce: celle ait caters te I Rumors eeryms Covi: Meg ane eanrE | ere ee meeng ene ne 
Alabama. ine ctepae 75.00 | 155.24 1.00 649 .98 881 .22 37 36 75.00) | 155,24 1.00 488 .50 649 .98 1 369.72 22 20 
IMGRBIASIDDI. oasis een eOn a qOO! RL ddleoe) |eieredsteteccters 866 .64 1 3870.96 9 Ca 64 OOM Cle 32) ee, cena 13.00 866 .64 1,704.96 8 8 

East Central: 
OHiOe TAs veacath ae SLO 2 SU) tare et eis ite leas Bacay 433 .32 810.12 40 SL SSE SO ae ceeds willie eae rs 30.00 433 .32 840.12 42 36 
i have lt yak: yaa okra cee 265.00 | 603.82 25 433 .32 1 3802.39 12 39 | 265.00 | 603.82 25 24 .00 433 .32 1 326.39 24 41 
MUM OISs sce oe eae 789 .00 93257. || Noe ete. 541.65 1 424 .22 5 5 | 789.00 93), Oe |reiecne oe lice eee eee 541.65 1 424.22 18 17 
Michigans... cee cn SOS TON IRS ee alle ices 649 .98 973.73 33 PAP -Laye (aoa hegenercits omesnea | ped oucoer oR 195 .00 649 .98 1,168.73 30 22 
Wisconsin......... 290 COOP isere tape icte.e liietousteasas take 433 .32 (23.32 44 Sil ages OO SOO LF | eevee aphelll = ae meee 710.00 433 .32 1 433 .32 lee 14 
Minnesota.........- SLO OO | aes av bce ets eretens 541 .65 1 ,051 .65 26 nal beet OVERDO ee te eae eytental ie sicusee cet lar 7.50 541.65 1,059.15 35 26 
LONE een thew orice. 595,00! Iitenasicve’s ilGbure satecle 433 .32 1 ,028 .32 28 LS3) 5095200) Reece ane cakes 5.00 433 .32 1,033 32 37 29 
MissOuUTI en os fee 507 .00 GORLSU Earn 324.99 892.14 36 29 | 507.00 SORTS inte tens 25.00 324 .99 917.14 41 34 

Southwestern: 
FATKATIS&S recs Sect oie 330 .00 Sie OGe I tee oe eet 704.15 1 122.11 20 16 | 330.00 STAG eRe eee ees 704.15 e122 31 28 
Wouisiana.....6--- S40 OOD a arte ollarcinete te oar. 758 .31 1,098.31 21 UPS WGA Iho ac coer alldianig e's 10.00 758.31 1 448.31 15 12 
Oklahomarcecce ae ASS LOOU Eien 1.00 704.15 1,190.15 16 OS 4 85000 eerie OOM aeremietcaee 704.15 1,190.15 29 21 
PEKASS ct tees cae SOoROOL (MLO aeso) ile cretelcoterels 649 .98 1,184.87 18 Bef. Peereey as Oe Ra BLO os cas swe ano 11.00 649 .98 i) i he las foe 28 Pare 

West Central: : 
North Dakota..... 7007008 Aree eee 125 .00 541.65 1 366.65 10 49) (00200722 eee 125.00 50 .00 541.65 1 416.65 21 16 
South Dakota..... QaZ OOM Petes ee 630.00 541.65 1 414.15 6 S24 25 One eens 630 .00 10.00 541.65 1 424.15 19 15 
INebraskare 23cm 321.00 | 282.11 SOOZOO MN Gerersere eee 1 403.11 a 11 | 321.00 | 282.11 | 800.00 202004) 22 oan eee 1 423.11 20 23 
an SAs on, hoe. bers 225.00 | 217.00 562.50 541.65 1,546.15 2 || PPA OLO) {I Pale COO) Who sane o 812.50 541.65 1,796.15 5 7 

Mountain: 
Niontanare een rene 1862259 | 1S52298| ects 649.98 el Somat 17 Pash |) aket3745, |b SHPO Wooo sae 260.00 649 .98 1 449 .21 14 24 
Tdahowee cmc. ORO! leittenites 1,446.90 l)e. Woe oe 1,524.90 3 2 73-000) SSsSx 22. tee er £2446 90 eae ee 1,524.90 11 9 
Wyoming.....:... TVOSOO) 2207209) | aoe cee 433 .32 750.41 42 45701102007 2072 09R eae 685 .60 433 .32 1 4386.01 16 19 
Colorado, | eee 65.00 | 207.09 1.00 649 .98 923 .07 35 38 65.00 | 207.09 1.00 |1,330.00 649 .98 2 ,253 .07 2 2 
New Mexico....... 204. OOF | ereet eeerel Memb iiae ee 649 .98 853 .98 39 263)" LOZ 2007 Peter eee 975.00 649 .98 1,726.98 iad 5 
ATIZONA Store cer TAS Ono LORGOG eos oreteer: 541.65 998.00 29 AD 145 575) es LOPCON eee 1 ,250 .00 541.65 2 ,248 .00 3 4 
(Witabil mor. ee 195-00) Poo OcOn teterse alee 541.65 1 076.41 23 San £90 O02 S39 1c Oulcen bare eee eee 541.65 1,076.41 33 38 

: INGEVadRe erase 83.70 | 493.93 326.75 595 .82 1 ,500 .20 + 19 8a. C0. 14935930). eee 326.75 595 .82 1,500.20 13 32 
acific: 
Washington. see. | ol0 700) |meemmse 122.25 704.15 1,196.40 15 Sm es 7OzOOtllae ae 122925 42.00 704.15 1,238.40 2 18 
OREGON ais cucin nite: Raseiarsciil| uavernsestaadtact| iSvebuaileuzaeanl | foualesys evesaectal epee ees wonges(arus nia sae detec cray ccteeme ne ueue eel chenaeme mestsieuretl este eetsciceitsy-= all Keatetuanbcan cabal iu ciches elalchee cet eshi cae mee ATU MCR fe ec aro dT Ke ceec cae es | 
Cahtornin aa eee L200) F cere se 198.00 487 .49 857 .49 38 PAS | CAN ls oo Oe 198.00 |1 ,446.67 487 .49 2 304.16 1 1 

FIVE-AXLE TRACTOR-SEMITRAILER COMBINATION, 64,000 POUNDS GROSS VEHICLE WEIGHT (NO. 10) 

Maryland: .3. 26:5: $235.009| S60700) ane - ar $851.05 | $1,146.05 20 LS 332355000 SS08000) rr. eee ren re ee $851.05 | $1,146 .05 20 19 
District of Columbia] 365.00 | 314.10 ]......... 851.05 1,580.15 13 14a SCOROOM OLS: LOM peecuscsees eter ere ere 851.05 1 630.15 19 17 
South Carolina,..... 347 OOM IT427 200M Reneeettete 1,191.47 1 ,965 .47 5 6 3477.00 ||) 427-200) \ne... et $400.00 |1 ,191.47 2 ,3865 .47 6 11 
Hlonida wathsed sats cake 295 450) Wits Sheree $.50 |1,191.47 1 487 .47 15 OFGO12 5 Olly eee $.50 400.50 |1 191.47 2,193 .97 11 7 
nina cracteke exci 300.00 |) 777.33 .25 680 .84 1 ,758 .42 8 19300200 777.388 205 24 .00 680 .84 1,782.42 16 20 
Michiganwe. ss022..| S79 CONG RIeRen © S| ove hess cetenn 1 021.26 1 3501.02 14 ce Mec: 762 ew AON Wea cy heel ee Ran ee 320.00 |1 ,021.26 1,821.01 15 12 
ArkansasSerstes< ss 455 .00 ST OG ise ae oer 1 ,106 .37 1 649 .33 10 5 | 455.00 S796 Bet pee reelor eae emer: 1 ,106 .37 1 649 .33 18 14 
MGUISIAIOs cee acieies 400 -O0)) tee creo lontesssceveere 1,191.47 1,591.47 11 4.180000 sila ctaera sollte coe vate 10.00 |1 ,191.47 2 ,001 .47 13 8 
South Dakotaz. 225) 642-560-700... 730 .00 851.05 2 ,223 .55 2 Pilkey: Pets} Vile 9 5 Ss 730.00 10.00 851,05 2 ,233 .55 8 6 
Nebraskan. oo acca: 401-001 5651-95 EPO00L00RIER. centers 2 ,052 .96 4 10 |. 401.00 | 651.95 |1,000.00 2000 a4 cee erctee 2,072.95 12 16 
Montaiawe see ooGs20n| 409.99 I ccptin. 1,021.26 1 ,827.,50 7 LIS S36525 469590" eae 400.00 |1 ,021.26 2 ,227 .50 9 13 
AKG EW ckoleeeeteny Sty etek allt eee mie alin skeen 29262400 ences. 2 ,926.40 1 1 BI des eae sal he ee 2 ee es 2,926,400: aoe 2,926.40 4 4 
WOMING. 4. anon LSOXLO0 We28 784: I cmetener 680 .84 1,148.68 19 220 let SO OOM |e 28 (S4ul lee eee ee 1,107.00 680 .84 2 ,255 .68 iy 10 
Colorado=*.24-470- 100 ,00 | 287.84 1.00 |1 ,021.26 1,410.10 16 16 | 100.00 | 287.84 1 00 |2,170.00 |1 ,021 .26 3,580.10 2 2 
New Mexico....... OA, OO aderciccanetenstierovenemeaeeenets 1 021.26 1 325.76 18 dE el Nan ap eae | see ee a see es © 1,200.00 |1 ,021.26 2,073.01 5 5 
IATIZON A eae tse ee 25S Ol Fol SO ets evades 851.05 1 541.60 11 tN ap tstoanr ls). || EURO) na A woe 1,950.00 851.05 3,491 .60 3 3 
Witaln tis Soe oe Sd0L005|"47 Grok: Gillen eee 851.05 i foyere Pall 9 LH ti S50 00554 761 6:4 ee ened beer 851.05 aay ire, Oil 17 18 
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SIX-AXLE TRUCK AND FULL TRAILER COMBINATION, 72,000 POUNDS GROSS VEHICLE WEIGHT (NO. 11) 
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lor Bituminous 

Aggregate gradation specifications for bi- 

uminous concrete generally specify either 

he total percentages passing each sieve of a 

ries or the percentages passing one sieve 

md retained on the next. Ready comparison 

of two dissimilar types has been considered 

mpossible, largely because no practical 

neans of plotting the second type for visual 

nspection has heretofore been developed. 

In this article there is described a simple 

\nethod for plotting the requirements of 

percentage passing and retained specifica- 

ions, thereby permitting visualization of the 

uature of a specified gradation and com- 

yarison of it with the plotting of a total 

vercentage passing gradation. 

LL SPECIFICATIONS for bituminous 

concrete set forth the gradation of ma- 

rials to be used in the mix. Mineral 

aggregate gradation requirements in the 

various current specifications are of two 

reneral types. One specifies the total per- 

sentages passing each individual sieve in 

u given series, and the other specifies the 

vercentages passing one sieve and retained 

m the next smaller sieve. Because of the 

lissimilarity between the two types, it has 

n the past generally been considered im- 

oossible to compare them by any ready 

means. An additional complication is the 

ase of varying series of sieves in different 

specifications. 

Some experienced engineers are able to 

Jetermine, by reading of the specifications, 

just what kind of a mix will result from 

the requirements. To a great many engi- 

neers, however, the easiest means of visual- 

izing the nature of a specified aggregate 

zradation is to plot it as a graph, preferably 

on semilogarithmic cross-section paper. A 

convenient form of aggregate chart is com- 

monly used, with a percentage scale on the 

vertical axis and the sieve sizes in logarith- 

mic scale on the horizontal axis. 

The plotting is an easy operation for the 

percentage passing specifications, but has 

not heretofore been feasible by any simple 

method for specification requirements on a 

percentage passing and retained basis. The 

purpose of this report is to describe a 

method whereby this latter type of spe- 

cification can be plotted. 

PUBLIC ROADS - Vol. 27, Ne. 7 

Concrete 

Plotting Aggregate Gradation Specifications 

By JOHN B. DALHOUSE, Highway Engineer 

Demonstration of Method 

To demonstrate the method, the passing 

and retained aggregate gradation specifica- 

tion shown in table 1 is used in this report. 

It is to be understood that this is not con- 

sidered as a typical o1 recommended grada- 

tion, but merely as a working example. 

Derivation of the plotting points is shown 

in table 2, and the curves drawn therefrom 

appear in figures 1 and 2. 

The percentages of material passing and 

retained are given in table 1 as ranges, in 

the usual manner. These figures are, of 

course, minimum and maximum amounts. 

The first step in the procedure is to calcu- 

late from table 1 the cumulative percent- 

ages of material passing each sieve, using 

first the minimum limits throughout and 

second, the maximum limits starting with 

the smallest size sieve in the sieve series in 

each case. These cumulative series are 

entered respectively in columns 1 and 2 

of table 2. For example, working upward 

from the bottom of table 1, the minimum 

cumulative amount passing the No. 200 

sieve is 2 percent, that passing the No. 80 

sieve is 2+ 7=9 percent, and so on (see 

column 1 of table 2). The maximum cumu- 

lative amount passing the No. 200 sieve is 

8 percent, that passing the No. 80 sieve is 

8 + 12 = 20 percent, and so on (see column 

2 of table 2). 

The minimum cumulative percentage 

pass ng values thus calculated are plotted 

in figure 1 as curve 1; the maximum values 

as curve 2. As indicated in table 2, column 

North Carolina District Office 

Bureau of Public Roads 

Table 1.—Assumed aggregate gradation 
requirements 

Sieve size ‘Percent= 
——— - = SSS SS SSE | age of 

Passing Retained on coe 

Tah O06 he Rel ringhieee. ae 0 
linch... ate i mene... .2 : 25-45 
Me inchs...) at ING FASS a ae cece 10-25 
Ae : INOS Si eia.e ore 6-15 
(Sa ae See oH (UN ee OYE, Sin Apts Grace 6-9 
SAG ae : INOMAO My, bee ee 8-13 
pn? 1 Daal aati INO One oe 7-13 
80.. INOS200 eee ele , 7-12 
PAULO Bre ead Penal [nor eee eed gi ne 2-8 

2, certain of the calculated percentages may 

be greater than 100 percent and are dis- 

regarded in the plotting since they are 

fictional values. The two curves define the 

limits of the intended grading band in the 

fine sizes but they do not define them in the 

coarse Sizes. 

The second step in the procedure is to 

calculate from table 1 the cumulative per- 

centages of material retained on each sieve, 

using first the minimum limits throughout 

and second, the maximum limits, starting 

with the maximum size sieve in the sieve 

series in each case. Enter these figures 

in columns 1R and 2R of table 2. Thus, 

working downward from the top of table 

1, the minimum cumulative amount retained 

on the 1-inch sieve is 0, that retained on the 

¥%-inch sieve is 25 percent, that retained on 

the No. 4 sieve is 25+ 10=835 percent, 

and so on (see column 1R of table 2). The 

maximum cumulative amount retained on 

the 1-inch sieve is 0, that retained on the 

Table 2.—Cumulative percentages of aggregate gradation, and derived specification 
on a percentage passing basis 

Cumulative percent- : Cumulative percent- Derived 
age iain by Gumplalive pee ! age passing, by specifica- 
simple addition ESE UTM NS substraction tion on & 

Sieve size = E x = ee Pens = | percentage 
passing 

Minimum | Maximum | Minimum | Maximum |Maximum | Minimum basis ! 
(2) (1R) (2R) (3) (4) (5) 

Dtinch aa, setter ee ie since ete ihe! 2140 0 0 100 100 100 
A aeinGhy acto ake, ei ieee os: 46 95 25 45 (he 55 55-75 
OfA TR AON oie Pte eo 36 70 35 70 65 30 36-65 

GN((oW ston stot Mary SS Lier Bean tec eee 30 55 41 85 59 15 30-55 
INOs¥:l Gahe boo gee eet he nk coke 24 46 47 94 53 6 24-46 
NOOO cee ciea. so eee 16 3333 55 2107 45 aaa 16-33 
INOS SO) We ee Nee shia eis us baae 9 20 62 2120 38 2—20 | 9-20 
INO: 2 OO tect cee tate crete inc Naas 2 8 69 2 182 31 2 — 32 | 2-8 

| 

1 The greater of the two minimum values, columns 1 and 4, and the lesser of the two maximum values, columns 2 

2 Fictional values. 
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20 

NO.200 NO.80 NO. 40 NO. 16 NO.8 

SIEVE scIZE 

Figure 1.—Limiting curves of grading. 

%-inch sieve is 45 percent, that retained 

on the No. 4 sieve is 45 + 25 — 70 percent, 

and so on (see column 2R of table 2). 

In any grading analysis, when the per- 

centage retained on any particular sieve 

is known, the percentage passing the same 

sieve can be determined simply by sub- 

tracting the percentage retained from 100. 

Thus, in table 2, columns 8 and 4 are de- 

rived from columns 1R and 2R. The values 

exceeding 100 percent in column 2R are 

fictional and, therefore, the negative values 

in column 4 are also fictional and are dis- 

regarded in plotting. 

The maximum cumulative percentage 

passing values thus calculated (column 3, 

table 2) are plotted in figure 1 as curve 

3; the minimum values (column 4, table 

2) as curve 4. These two curves define the 

limits of the intended grading band in the 

coarse sizes but they do not define them 

in the fine sizes. 

The third step is to select the lower 

values of curves 2 and 8 and connect these 

values by a solid line, as illustrated in figure 

2. Similarly, the higher values of curves 

1 and 4 are selected and connected by a 

solid line. These curves define the limits 

of the intended grading band. 

As indicated in column 5 of table 2, an 

equivalent gradation on a percentage pass- 

ing basis may be derived from the values 

computed in columns 1, 2, 3, and 4. The 

lowest maximum values (columns 2 and 8) 

and the highest minimum values (columns 

1 and 4) are used. When plotted on an ag- 

gregate chart, these percentage passing 

values enclose an area identical in shape and 

size with that representing the passing and 

retained specification from which they are 

derived. 

The grading band, so drawn, will enclose 

all possible gradings that fall within the 

limits of the passing and retained grading 
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specification in table 1, and the derived per- 

centage passing grading, in column 5 of 

table 2. 

Control for each Sieve 

The two specifications are not identical 

in their control, however, because of 

another factor. That is the requirement in 

the passing and retained specification, table 

1, that for each fraction defined, there is 

a definite control of the amount of that 

which passes any particular sieve which 

must be retained on the next smaller sieve 

in the named series. This has the effect of 

PERCENT PASSING 

0 
NO.200 

placing maximum and minimum limits o 

the slope of each segment of any speci 

grading curve that might be drawn withi 
the borders of the grading band. Thes 

maximum and minimum slopes vary as th 

specific grading curve passes from zone t 

zone but they are definitely fixed, as follows. 

1. Minimum slopes are fixed by curve 
1 and 8 which are parallel to each othe 

throughout (see fig. 2). Therefore, eac, 

of the solid lines in the envelope curve tha 
represents a segment of either curve 1 0 

3 establishes the minimum slope, under th 

passing and retained specification, for th 

zone in which it occurs. 

2. Maximum slopes are fixed by curve } 
2 and 4 which also are parallel to eacl 

other throughout, including the fictiona 

segments not shown. Therefore, each of th 

solid lines in the envelope curve that repre 

sent a segment of either curve 2 or 4 es }) 

tablishes the maximum slope for its zone. }, 

3. In the transition zone B, no segmemni §, 

of curves 1 or 4 was used as a part of the 

envelope curve. Likewise in zone C, ne 

segment of curves 2 or 3 was used as a pari § 

of the envelope curve. In these zones 

proper control may be obtained by using 

the dashed segment of curve 1 to set the 

minimum permissible slope in zone B anc 

the dashed segment of curve 4 to set the 

maximum permissible slope in that zone 
Similarly, the dashed segments of curves 
3 and 2 establish the minimum and maxi- 

mum slopes respectively in zone C. It 

might appear that this is not necessary and. 

that it would be more practical to utilize 

the solid lines connecting Y with Z and V 

with X for the slope control, but this is not 

correct as may be seen by a close examina- 

tion of the specification requirements. 

It is evident, from the preceding dis- 

NO. 80 NO.40 NO.16 NO.8 NO. 4 + IN. | 

SIEVE SIZE | 

ZONE G | ZONE F ZONE E | Zone D|ZONE C| ZONE B |ZONE A 

Figure 2.—Grading band (enclosed area between solid lines). 
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, ne illustrated in figure 2, is greatly re- 

| luced by the slope limitations that are im- 

}»osed in each zone by the passing and re- 

‘ vained type of specification. There is, of 

ni sourse, no such reduction in the case of the 

jordinary type of percentage passing speci- 

ication. As a result, unless some slope limit 
}‘lause is included in the grading require- 
| nents of the percentage passing type, a 

| ype can be included in the grading band 

inder discussion than will meet the require- 

jments of the passing and retained specifica- 

The heavy dot-dash line within the grad- 

‘ng band limits of figure 3 represents an 

| ndividual grading or job-formula curve 

‘shat conforms to both the fractional limits 

and slope limits of the illustrative passing 

and retained grading of table 1. Actually, 

‘job formulas that are generally developed 

ander the percentage passing type of spe- 

‘ification. Any curve within the grading 

| and, such as the one illustrated in figure 

3, will meet the requirements of the pass- 

‘ing and retained specification provided the 

slopes within the grading zones are within 

‘the minimum and maximum slopes indicated 

| by the dotted lines. 

Skip Grading 

| The simple requirement that the job- 

formula curves must fall within the grad- 
fing limits of the percentage passing spe- 

cification in column 5 of table 2, or the 
| grading band defined by the solid lines of 
figures 2 and 8, would permit another type 

of job formula characterized by one or 

more “skips” in the grading curve—that 

100 

80 

o oO 

PERCENT PASSING 

‘S oO 

20 
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80 

oO) (eo) 

PERCENT PASSING 

iS (e) 

20 
PARALLEL 

NO. 200 NO.80 NO.40 NO.16 NO.8 NO.4 2 IN. LIN. 

SIEVEMoIZS 

ZONE G ZONE F ZONES E | Zone D|ZONE © ZONE B ZONE A 

Figure 3.—Example of a grading that will pass both types of specification. 

is, one in which, in one or more zones of the 

curve, all material passing a certain sieve 

will also pass the next smaller sieve. Such 

a job-formula curve is shown by the heavy 

dot-dash line in figure 4. It indicates a 

skip grading in that all of the material that 

passes the No. 4 sieve also passes the No. 

8. Some engineers permit skip gradings to 

be used on the ground that they have cer- 

tain definite advantages. Many others, how- 

ever, do not permit their use. In such cases, 

in order to provide for the exclusion of skip 

gradings, it may be necessary to have con- 

trols other than the simple grading band 

) 
NO.200 NO. 80 NO.40 NO.16 ‘NO.8 NO.4 5 IN, LIN. 

SIEVE SIZE | 

ZONE G ZONE F ZONE E ZONE D|ZONE C| ZONE B | ZONE A 

Figure 4.—Illustration of a skip grading. 

limits for the percentage passing specifica- 

tion. Skip gradings are automatically 

eliminated by most specifications of the 

passing’ and retained type. They are readily 

prevented in percentage passing specifica- 

tions by requiring that there be a certain 

minimum amount of material between any 

two consecutive sieve sizes. 

For example, assume that the percentage 

passing specification in column 5 of table 

2 had an additional requirement that the 

fraction retained between any two consecu- 

tive sieves shall not be less than 4 percent 

of the total. Then any curve within the 

grading band in figure 4 would represent 

a gradation meeting the specifications pro- 

vided the slopes within the grading zones 

are greater than this minimum 4 percent 

shown by the dotted lines. 

Other Controls 

As noted, a skip grading, represented by 

a zero slope illustrated in zone C in figure 

4, is considered by many engineers to be 

an undesirable extreme. This is debatable, 

but there is no doubt as to the undesirability 

of the opposite extreme of excess material 

in one size which would be reflected by 

a very steep slope in one or more of the 

zones. With the grading band limits as 

wide as those in figure 4, it would be pos- 
sible to have as much as 39 percent of the 

aggregate between two sieves (zone B). 

The latter extreme can be partially avoided 

by reducing the percentage range in the 

specifications for all or some of the sieves. 

However, actual experience. with the pass- 

ing type of specification indicates that the 

extreme conditions discussed above do not 

generally constitute a serious problem. 

Some passing and retained specifications 

with relatively wide controlling limits have 
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an additional requirement such as, for in- 

stance, that the total retained on the No. 

10 sieve shall be 45-65 percent (equivalent 

» to percentage passing of 35-55 percent). 

This type of control may be desirable, par- 

ticularly on the No. 8 or No. 10 sieve, but 

it is misleading to set the envelope limits 

to appear to give a wider range. 

In other cases, slopes are drastically 

limited by such means as setting very nar- 

row ranges on certain sieves, as illustrated 

in zone D of figure 8, where the total varia- 

tion allowed for the fraction between the 

No. 8 and No. 16 sieves (table 1) is from 6 

to 9 percent or only 3 percentage points. 

Another type of drastic slope limitation 

that generally reduces the flexibility of a 

specification is the requirement of a dis- 

proportionately large fraction between any 

two sieves. Such devices generally fail to 

serve any useful purpose and make specifica- 

tions appear to be quite open and flexible 

when actually they are very difficult and 

expensive to meet. : 

It is evident that percentage passing spe- 

cifications and percentage passing and re- 

HIGHWAY STATISTICS, 1951 

tained specifications may have identical 

grading-band limits. Resulting mixtures 

obtained by either will generally be approxi- 

mately the same, although many gradations 

meeting the former will not meet the latter. 

Regardless of the differences to be con- 

sidered in analyzing the two systems, the 

method of plotting described here gives a 

reasonable comparison of requirements 

under the two systems. It also permits com- 

parison of the gradations with ideal grada- 

tion curves. j 

The percentage passing specification is 

perhaps more easily understood and is more 

readily compared with the ideal gradation 

curves. It is also more convenient in pre- 

determining graphically the gradation re- 

sulting from the combination of two sepa- 

rate aggregates (fine and coarse) and in 

checking the combined gradation against 

the controlling limits of the specifications. 

1 Principles of Highway Construction as Applied to 
Airports, Flight Strips, and Other Landing Areas for 
Aircraft. Public Roads Administration, 1943, pp. 184- 
186. 

Difficulty is sometimes encountered j 
comparing bituminous concrete specific 

tions because of the fact that some specific: 

tions give aggregate gradation requiremen 

with separate indication of the amount ¢ 

asphalt to be added, while other specifice 

tions include the asphalt with the aggregat 

in the gradation requirements. The latte) 

method makes it difficult to predetermin 
that a particular aggregate, when mixe| 

with the asphalt, will produce a mix cor 

plying with the specification. 

The result desired in all cases is a bitu 

minous concrete that will adequately serv) 

under the anticipated traffic loads. Varia 

tions to fit the characteristics of local aggre! 

gates, the volume and weight of traffic t) 

be accommodated, economic factors, an 

other influences undoubtedly are responsibl 

for the wide range of controlling limit 

observed in different specifications. How 

ever, it would appear logical to prepare spe 

cifications under a uniform system in orde’ 
that the experience of different engineer 

might be interchanged and a common meet) 

ing ground for discussion could be developed, 
| 

Available about April 4 will be the Bu- 

reau’s Highway Statistics, 1951, the seventh 

of the bulletin series presenting annual 

statistical and analytical tables of general 

interest on the subjects of motor fuel, motor 

vehicles, highway-user taxation, financing 

of highways, and highway mileage. High- 

way Statistics, 1951, will be sold by the Su- 

perintendent of Documents, U. S. Govern- 

ment Printing Office, Washington 25, D. C., 

at 60 cents a copy. The full series of the an- 

nual bulletin are available from the Super- 

intendent of Documents, as indicated on the 

inside back cover of PUBLIC ROADS. 
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» | A complete list of the publications of the 

‘ureau of Public Roads, classified according 

subject and including the more important 

rticles in PuBLIC ROADS, may be obtained 

{pon request addressed to Bureau of Public 

oads, Washington 25, D. C. 

PUBLICATIONS 
of the Bureau of Public Roads WH 

iv 

a i 

The following publications are sold by the Superintendent 

of Documents, Government Printing Office, Washington 25, 

D. C. Orders should be sent direct to the Superintendent of 

Documents. Prepayment is required. 

ANNUAL REPORTS 

Work of the Public Roads Administration: 

1941, 15 cents. 1946, 20 cents. 1948, 20 cents. 
1942, 10 cents. 1947, 20 cents. 1949, 25 cents. 

Public Roads Administration Annual Reports: 

1948; 1944; 1945. (Free from Bureau oy Public Roads) 

Annual Reports of the Bureau of Public Roads: 

1950, 25 cents. 1951, 35 cents. 1952, 25 cents. 

HOUSE DOCUMENT NO. 462 

Part 1.—Nonuniformity of State Motor-Vehicle Traffic Laws. 

15 cents. 

Part 2.—Skilled Investigation at the Scene of the Accident 

Needed to Develop Causes. 10 cents. 

Part 3.—Inadequacy of State Motor-Vehicle Accident Report- 

ing. 10 cents. 

Part 4.—Official Inspection of Vehicles. 10 cents. 

Part 5.—Case Histories of Fatal Highway Accidents. 10 cents. 

Part 6.—The Accident-Prone Driver. 10 cents. 

UNIFORM VEHICLE CODE 

Act I.—Uniform Motor-Vehicle Administration, Registration, 

Certificate of Title, and Antitheft Act. 15 cents. 

Act II.—Uniform Motor-Vehicle Operators’ and Chauffeurs’ 

License Act. 15 cents. (revised 1952) 

Act III.—Uniform Motor-Vehicle Civil Liability Act. 10 cents. 

Act IV.—Uniform Motor-Vehicle Safety Responsibility Act. 15 

cents. (revised 1952) 

Act V.—Uniform Act Regulating Traffic on Highways. 20 

cents. (revised 1952) 

Model Traffic Ordinance. 15 cents. 

MAPS 

State Transportation Map series (available for 39 States). Uni- 

form sheets 26 by 36 inches, scale 1 inch equals 4 miles. Shows 

in colors Federal-aid and State highways with surface types, 

principal connecting roads, railroads, airports, waterways, 

National and State forests, parks, and other reservations. 

Prices and number of sheets for each State vary—see Super- 

‘intendent of Documents price list 53. 

United States System of Numbered Highways together with the 

Federal-Aid Highway System (also shows in color National 

forests, parks, and other reservations). 5 by 7 feet (in 2 

sheets), scale 1 inch equals 37 miles. $1.25. 

United States System of Numbered Highways. 28 by 42 inches, 

scale 1 inch equals 78 miles. 20 cents. 

MISCELLANEOUS PUBLICATIONS 

Bibliography of Highway Planning Reports. 30 cents. 

Construction of Private Driveways (No. 272MP). 10 cents. 

Economic and Statistical Analysis of Highway Construction 

Expenditures. 15 cents. 

Electrical Equipment on Movable Bridges (No. 265T). 40 cents. 

Factual Discussion of Motortruck Operation, Regulation, and 

Taxation. 30 cents. 

Federal Legislation and Regulations Relating to Highway Con- 

struction. 40 cents. 

Financing of Highways by Counties and Local Rural Govern- 

ments, 1931-41. 45 cents. 

Guides to Traffic Safety. 10 cents. 

Highway Accidents. 10 cents. 

Highway Bond Calculations. 10 cents. 

Highway Bridge Location (No. 1486D). 15 cents. 

Highway Capacity Manual. 65 cents. 

Highway Needs of the National Defense (House Document No. 

249). 50 cents. 

Highway Practice in the United States of America. 75 cents. 

Highway Statistics (annual) : 

1945, 35 cents. 1948, 65 cents. 

1946, 50 cents. 1949, 55 cents. 

1947, 45 cents: 1950, 60 cents. 

Highway Statistics, Summary to 1945. 40 cents. 

Highways in the United States (nontechnical). 15 cents. 

Highways of History. 25 cents. 

Identification of Rock Types. 10 cents. 

Interregional Highways (House Document No. 379). 75 cents. 

Legal Aspects of Controlling Highway Access. 15 cents. 

Local Rural Road Problem. 20 cents. 

Manual on Uniform Traffic Control Devices for Streets and 

Highways. 75 cents. 

Mathematical Theory of Vibration in Suspension Bridges. $1.25. 

Principles of Highway Construction as Applied to Airports, 

Flight Strips, and Other Landing Areas for Aircraft. $1.75. 

Public Control of Highway Access and Roadside Development. 

35 cents. 

Public Land Acquisition for Highway Purposes. 10 cents. 

1951, 60 cents. 

_ Roadside Improvement (No. 191MP). 10 cents. 

Selected Bibliography on Highway Finance. 55 cents. 

Specifications for Construction of Roads and Bridges in Na- 

tional Forests and National Parks (FP-41). $1.50. 

Taxation of Motor Vehicles in 1932. 35 cents. 

Tire Wear and Tire Failures on Various Road Surfaces. 10 

cents. 

Transition Curves for Highways. $1.25. 

Single copies of the following publications are available to 
highway engineers and administrators for official use, and 
may be obtained by those so qualified upon request addressed 
to the Bureau of Public Roads. They are not sold by the 
Superintendent of Documents. 

Bibliography on Automobile Parking in the United States. 

Bibliography on Highway Lighting. 

Bibliography on Highway Safety. 

Bibliography on Land Acquisition for Public Roads. 

Bibliography on Roadside Control. 

Express Highways in the United States: a Bibliography. 

Indexes to PUBLIC ROADS, volumes 17-19, and 23. 

Title Sheets for PuBLic Roaps, volumes 24, 25, and 26. 



STATUS OF FEDERAL-AID HIGHWAY PROGRAM 

AS OF FEBRUARY 28, 1953 

(Thousand Dollars) 

ACTIVE PROGRAM 

Coat ae Miles at ‘Sona Mites Cost pay Mites Ton ‘Tunas Mites 

raherit $12,740 $24 ,069 $12 , 366 432.4 $7,145 $3,618 231.6 $30,693] $15,606 382.5 $61,907 $31,590 | 1,046.5 
Kise ned 2,048 8,514 6,080 176.6 1,073 718 16.9 6,027 3,465 71.3 15,614 10,263 264.8 
Arkansas 10,419 sl LOR Aas 5,528 304.6 1,590 Here |e. oS 12,479 6,405 217.7 24,484 12,750 599.8 
eons 5 886 4,275 22,094 191.4 | 13,263 6,806 52.4 89,948| 43,339 201.8 147,486 72,239 hs .6 
Colorado 9,257 4,958 2,815 91.9 | 2,320 1 16U 46.1 10,073 5,049 124.7 WT iste 9,025 262.7 
Connecticut 8,190 1,320 710 _| 4.7 3,904 1,928 L726 (10,22 235 | 16.6| 15,466 7,873 39.1 
Sate 3,509 650 325 8 ko 16 7,610 3, B46 3be2 8,300 ‘la h 187 36.0 
Florida 10,248 13,365 6,710 177.9 8,205 4,378 72.9 14,469 T, 323 280.2 36,039 18,411 531.0 
Georgia 15 ,223 UU5325 5,884 ZR oil 6,212 Sols} ee 34, 945 16,727 568.6 52,482 25,714 865.8 
iene 7,130 i 10,200 6, 141 265.7 aL eM 1,100 46.7 7,507 4,853 107.6 | 19,50 12,09 20.0 
Illinois 19,420 46,149 24,759 345.2 25,549 TE} pale) 226.3 50,186 26,082 364.1 121,884 63,966 935.6 
Indiana 20,032 29,815 15,338 13.9 8,580 4 ake DAS. OM OS (ALO) eee OO 136.3 62,114 32,465 397.1 
joe eee Te (PO 10,134 456.5 3,955 1,991 F 131.4 9,279 } 688 403.6 | 32 , 683 16,813 
Kansas 10,611 12,293 6,068 | 1,033.0 7,928 3,831 Biiies 10,798 5,404 630.7 31,019 15 303 
Kentucky 11,359 ease 6,570 163.3 Sy 2,924 103.7 13,562 6, 764 232.7 30.946 16,258 
Tasisiate 7,256 15,764 7,880 120.6 6,219 3,026 Bree 2,719 11,905 125.1 9102 22,811 
Maine 4,510 6,231 3,361 24.8 504 370 Ae) 10,824 4,998 80.7 8,729 
Maryland) ; 10,732 7,226 3,300 53.4 1,875 1 8 9,78 26 40.6 g 
Massachusetts 11,609 3,602 1,946 12.2 4,403 .6 40,159 19,051 38.0 

Michigan 18,761 ‘17,954 9,190 331.4 6,206 0 57,463 24,841 250.7 
_Minnesota, 10,411 TSW} 9,227 | 1,473.5 4,039 | 8 8,9 4,959 191. 
Mississippi 9, 684. 11,670 5,956 464.1 5,289 at | 15,513 8,261 411.9 
Missouri 13,407 31,048 15,931 999.3 | 16,104 5 31,632 16,807 Splat 
Montana 14,681 8,082 | 4,875 232.4 1,170 0 14,048 8,432 229.8 
Nebraska 18,620 9,470 Spills 466.9 3,807 0 9,842 4,851 247.3 
Nevada 6,797 5 226 4,376 148.8 1,094 4 3,966 2,983 120.7 
hE IRS 3,553 3,168 1,584 20.6 847 BES Saatala 2,682 31. 
New Jersey 7,412 9,314 4,511 39.6 14,621 2.5 27,868 13,790 34.3 

New Mexico 3,2h7 7,706 4,927 202.0 2,995 68.2 6,301 4,031 184.4 
eweLous 41,382 78,302 41,418 115.9 11 18 66.8 g hy ul 333 Sse] 

i saroli 14,852 16,398 2 229.0 28 5 Ny. o4TT , 02. 
Nori Detote, 47088 12/311 te 1,018.5 | 3°550 | 203.2 5,185 2,628 | hks.2 

eobones 2h 470 16,964 8,835 101.5 9,813 28.6 78,717| 39,326 Or 
eran 14,536 7,509 4,093 107.4 4,781 80.0 19,679 10,160 278.6 
Oregon 5 358 1,942 1,101 24.9 3,996 58.2 11,807 6,683 161.2 
Pennsylvania 20,903 38, 382 19,184 78.5 11,103 4h 1 79,960 39,765 164.7 
ary 2,312 5,001 2,530 40.6 1,106 8.6 17,996 9,377 19.7 
South Carolina 8,128 10,252 5,496 206.3 pata 75 4 15572 8,085 363.1 
South Dakota 1,637 13,308 7,810 896.1 3,740 eo 6,234 3,895 346.1 
Thane 14,142 108 027 320.2 5 ,606 76.9 30,006 ABT 295.8 
Texas 29,672 4,793 2,271 131.4 15,454 283.9 54,998 295 COS MMOS 
een 3,933 4,209 3,239 51.6 2,889 7-1 g 5629 101.8 
eae 2,718 3,318 1,843 30.4 794. 397 6.4 6,695 3,340 4h 6 : 
Virginia 8,481 14,433 tfpiuchl 120.6 6,270 3,110 TSH AST( 26,788 12,790 206.3 : 
Washington 2 2,842 22 ;046 115583 2136 4H 245 19.0 9,40 271 70.8 03. 
West Virginia 6,093 5 970 3,018 Buy 6,304 3,210 30:1 16,504 8,250 133.6 28,778 14,478 195.4 
Wisconsin 9,470 21,743 11,401 239.9 3,348 1,662 Biles 30,053 15,403 296.0 55,4 28 , 466 587.2 § 
RyoOn ea 2,824 4,379 2,873 Gil 1,188 741 20.0 5,782 3,869 108.8 11,349 48 204.5 § 
Hawaii 2,588 2,696 1,325 7.9 582 291 4.9 11,788 5,264 34.7 15,066 6,880 47.5 
District of Columbia 4,919 10,210 4,489 9 1,964 608 45 4,646 2,320 45} 16,820 7,417 et 
AEC ISES 5,891 9,499 4,640 67.1 12,878 6,12 46.8 22 10,76 113.9 

TOTAL 527, 308 714,596 376,184 |12,726.2 | 294,459 150,487 | 3,843.2 | 1,172,429] 589,337 |11,204.7 | 2,181,484 
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