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LOAD LIMITATIONS ON HIGHWAYS

Ausin L GEMENY
Senior Structural Engineer, U S Burcau of Public Roads

SYNOPSIS

In order to protect the present highways and to avoid the neces-
sity of designing our future highways for unreasonably heavy loads,
legal hmitations on loads have been imposed by all states The
States have generally acted independently in the matter so that
we now find a great variety of restrictions which often impose handi-
caps on truck traffic without achieving their aim of protecting the
highways It has been shown by tests that truck wheels may be
placed 1n tandem at the mimimum practicable spacing without pro-
ducing greater stresses in pavements than are produced by a single
wheel carrying a load equal to that on each wheel 1n tandem It 1s,
therefore, necessary to limit only the wheel load to adequately protect
pavements Bndges are designed for concentrated loads on short
spans and a umform load or a combination of uniform and concen-
trated loads for longer spans It 1s obviously desirable to speafy
load restrictions of a form simular to the design load so that 1t
will be applicable to any type of truck train and any span length
avoiding the necessity, as far as possible, of making provision for
special cases Such a form of imitation could then be made applhicable
to bridges designed for any load by varymng the constants con-
trolling the intensity of load Load himitations based on the design
loads of the American Association of State Highway Officials are
presented 1n the report and a study has been made of the stresses
which are produced by the loads permitted under these restric-
tions as compared with the stresses produced by the loadings of the
A A S H O and Buteau of Public Roads of 1919

Legal restrictions on the vehicular loads which may be hauled over
the public highways have been imposed by the various states of the
Union 1ndependently of one another and, as a consequence, show a
pronounced lack of umiformity in their requirements Most of the
regulations are intended to protect the highway pavements, lLittle
attention being given to the danger of destruction or serious over-
loading of bridges It has been more or less generally assumed that
an axle load lIimitation 1s sufficient protection for all parts of the
highway However, considerations of transportation economy have
led to the use of excessively heavy truck trains and this develop-
ment 1s apparently destined to continue to the himit of capacity of
the highways Under many of the present regulations, truck trains
may be used which are safe for pavements and short bridge spans
but are excessively heavy for main trusses or girders of bridges
within certain ranges of spans, and some combinations are pro-
hibited which may be safely used Such conditions are a source of
confusion to the state highway officials, the users of the highways and
the producers of trucks
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It would be an obvious advantage to all agencies interested 1n high-
ways to use a method ot load limitation which would not only pre-
vent destiuction of the highway pavements and structures, but which
would, also, permit tiuck manufacturers and users to know definitely
what loads would be allowed on any combination which they might
choose to use Such a method should be applicable to any type of
truck tram which may be proposed for use, obviating, as far as
possible, special consideration of new types which may be developed
It would be a further convemence for all concerned with interstate
trucking to be able to make easy comparisons of the regulations of
different states The present study has been made for the purpose
of furnishing a basis for discussion of the problem by the Commttee
on Bridges and Structures of the American Association of State
Highway Officials with a view to ar1iving at a solution of the problem
which will be satisfactory to the state highway commissions and to
those 1nterested 1n the trucking industry

Any logical system of load restriction makes necessary a classifica-
tion of routes or regions according to their importance and to the
weight of traffic which will be allowed upon them It 1s obviously
unreasonable to apply the same restiiction to all highways ranging
from country roads with a preponderance of light traffic umts to
highways 1n industrial 1egions on which much of the traffic consists
of heavy umts Restiictions for different classes of highways should
have the same approximate relations to one another as the design
loads for the structures on the highways

There are three elements of the highway which must be taken
into consideration 1 determining the effects of heavy truck loads:
The pavement, the floor systems of bridges and, within certain
ranges of span, the main girders or trusses of bridges The pro-
tection of pavements requics a limitation on wheel loads Tests at
the Bureau of Public Roads have shown that the spacing of wheels 1
tandem may be reduced to the practicable minimum without pro-
ducing greater stresses 1n a pavement than those produced by a singlé
wheel with a load equal to the load on each of the wheels in tandem
Stresses 1n girders of short span biidges and in the floor systems of
bridges of any span are dependent on axle loads and spacings of
mdividual vehicles or adjacent axles 1n combinations of vehicles
Stresses 1n mamn girders or trusses are dependent upon the entire
gross load rather than the axle loads The design loads 1n practically
all highway bridge specifications are concentrated wheel loads for
short spans and some form of uniform or combined umiform and
concentrated loads for main girders o1 tiusses of longer spans It
appears logical, therefore, that a load restriction should be of the
same type so that 1t may apply to any vehicle combination for any
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span length and so that 1t may be apphed to bridges designed for
any load by simply applying a factor

The restrictions proposed herein are based on the bridge classifica-
tion of the American Association of State Highway Officials specifica-
tions- Classes AA, A and B, with the corresponding design loads,
H20, H15 and H10, 1espectively These restiictions must be modi-
fied for bridges designed in accordance with other specifications by
changing the factors For the purpose of determining the effect on
old bridges of loads permitted under the proposed restrictions, the
specification loading of the Bureau of Public Roads of 1919 1s also
used for comparison because there are many existing bridges through-
out the country designed in accordance with this type of specifica-
tion The loading provisions of the A A S H O specifications and
the B P. R 1919 specifications are given

The design loads of the A A S IT O specifications are shown in
Figures 1, 2 and 3, the truck loads being used for loaded lengths of
bridge less than 60 ft and either tiuck tramn o1 equivalent loads for
loaded lengths of 60 ft o1 more These specifications provide that
the members be propoitioned for a basic umt tensile stress of 16,000
lbs for live load and 24,000 lbs for dead load with corresponding
working umits for other stresses It also prowides that, when the
live load 1s doubled the stiesses due to combined dead and live load
shall not exceed 24,000 lbs The practical effect of this overload
provision 18 to design always for double the standard design loads at
what may be considered a maximum unit stress of 24,000 lbs

The 1919 specifications of the Buieau of Pubhic Roads provide
typical truck loads as shown 1n Figure 4 or uniform live loads over
the whole width of 10adway varying 1n intensity with the span of the
bridge These uniform loads aie as follows:

Umform load per sq ft

Span of roadway

Feet Pounds
100 or less 80
110 78
120 76
130 74
140 72
150 70
160 68
170 66
180 or more 64

The load to be used 1s chosen as follows

1 For concrete masomy and brick arches.
Typical 15 ton trucks and 100 lbs per sq ft

2 For encased steel and reinforeed concrete structures-
Typical 15 ton trucks or tabular unmiform live load
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Figure 1. Truck
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3 For steel structures not encased
Typical 15 ton trucks or tabular uniform load

4 For housed timber structures, or structures of treated timber
Typical 15 ton trucks or tabular uniform live load

5 For exposed timber structures of untreated timber
Typical 10 ton trucks, o1 tabular uniform live load
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Figure 4 15-Ton Truck Loading, B P R Specifications, 1919

The following restrictions are proposed for the three classes of
bridgesof the A A S H O .

1 The gross load on any axle of a vehicle or combination of
vehicles shall not exceed 16,000 1bs for H10 bridges, 18,000
Ibs for H15 bridges and 22,400 lbs for H20 bridges
2 The total gross load 1 pounds on any two or more consecutive
axles of a velncle o1 combination of vehicles shall not ex-
ceed the amounts computed as follows
670 (L. 4 40) for H10 bridges with 100 per cent over-
load
1000 (L 4 40) for H15 bridges with 100 per cent over-
load
1330 (L + 40) for H20 bridges with 100 per cent over-
load
Where L 1s the distance between the first and last axles of
the group of axles under consideration When any axle ex-
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cept the first in a combination of vehicles carries a load
less than 50 per cent of the maximum axle load 1n the com-
bination, the distance between this axle and the nearest
adjacent axle shall be subtiacted fiom the value of I 1n the
above formulas

3 The total length of any combination of vehicles shall not ex-
ceed 85 ft between the first and last axle of the combination

An axle load shall be considered as the total load on all wheels
spaced longitudinally so that their centers may be included between
two vertical transverse paiallel planes 40 inches apart This pio-
vision 1s thought necessaiy to limit the use of trailers having axles
spaced less than the diameter of the wheels with wheel clearance
provided by offset

The factor 40 which 1s added to L in determiming the allowable
gross load serves the purpose of preventing disciimination against
the shorter combinations, 1ts proportionate influence decreasing as
the length of combination increases The provision that axles with
loads less than 50 pe:r cent of the maximum axle load in the com-
bination shall not be considered in determiming the value of L 1n
the formulas 1s intended to prevent the addition of hight trailers to
a combination for the express purpose of securing a greater allow-
able load, and to prevent the grouping of heavy axle loads 1n a short
length

In ordexr to determine the effect of the above regulations, a num-
ber of possible types of combinations are shown 1in Figures 5 to 14
and designated as types A to J Average axle spacings are used
All of these types, with the possible exception of J, are in actual
use somewhere 1n the country and there may be demands for then
introduction 1nto any state 1f warranted by transportation economy
The loads shown are those which would be permitted under the above
regulations on highways with bridges designed forthe A A S H O
H15 loads plus 100 per cent overload Tables I to IX show com-
parisons between these combinations and the design loadings of the
A A S H O and the 1919 specifications of the Bureau of Public
Roads The comparisons are based on maximum bending moments
and maximum end shears for spans from 2 to 220 ft, and floor beam
loads for panels from 10 to 30 ft One entire traffic lane 9 ft wide
15 used 1n the computations In the case of the B P R specifica-
tions, the uniform load per sq ft of traffic lane 1s taken as the speci-
fied load per sq ft of 10adway, so that one truss load for an 18 ft
roadway 18 used in the comparisons The ratios shown in Tables
VI1I, VIII and IX apply to bridges with 10adways of widths equal
to multiples of a traffic lane and would be smaller for intermediate
widths
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Figure 5 Type A—Single 4-Wheel Truck
Value of “ P” in Thousands of Pounds

Mazimum Permssible

Axle Load = 18,000 Lbs.
Gross Load = 1,000 (L 4 40) = 54,000 Lbs.

Permissible Loads Are for Bridges Designed for
A A S H O.— H15 Loading Plus 1009 Overload

Note—P; 1s assumed to be 8,000 pounds as a reasonable proportion of the
total load, although any value up to 18,000 pounds would be permitted
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Figure 6 Type B—6-Wheel Truck
Value of “ P ” 1in Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs.
Gross Load = 1,000 (L 4 40) — 58,000 Lbs.

Permissible Loads Are for Bridges Designed for
A. A.S. H O.— H15 Loading Plus 1009 Overload

Note—P; 15 assumed to be 8,000 pounds as a reasonable proportion of the total
load, although any value up to 18,000 pounds would be permitted
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Figure 7 Type C—Single 8-Wheel Truck
Value of “ P” in Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs.
Gross Load = 1,000 (L 4 40) = 62,000 Lbs

Permissible Loads Are for Bridges Designed for
A . A.S H O —HI15 Loading Plus 1009, Overload
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Figure 8 Type D—4-Wheel Semi-Trailer
Value of “ P ” in Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs
Gross Load = 1,000 (L 4 40) = 66,000 Lbs.

Permissible Loads Are for Bridges Designed for
A. A.S. H. O. — H15 Loading Plus 1009 Overload

Note—P; 18 assumed to be 8,000 pounds as a reasonable proportion of the total
load, although any value up to 18,000 pounds would be permitted
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Figure 9 Type E—4-Wheel Dual Semi-Trailer
Value of “ P” 1in Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs.
Gross Load = 1,000 (L 4 40) — 88,000 Lbs

Permissible Loads Are for Bridges Designed for
A A S H O,— H15 Loading Plus 1009% Overload

izi@

] L n

Q.9 .. 0.0 0.8 o

Peg Pyu1 Pyel7  Rm? G B ) Py =17
— L=70 -

Figure 10° Type F—4-Wheel Triple Semi-Trailer
Value of “ P ” 1in Thousands of Pounds

Maximum Permissible
Axle Load = 18,000 Lbs.
Gross Load = 1,000 (L + 40) = 110,000 Lbs

Permissible Loads Are for Bridges Designed for
A A S H. O.— H15 Loading Plus 100% Overload
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Figure 11 Type G—6-Wheel Semi-Trailer
Value of “ P ” in Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs.
Gross Load == 1,000 (L 4- 40) — 74,000 Lbs

Permissible Loads Are for Bridges Designed for
A A S H O — H15 Loading Plus 1009 Overload
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| Figure 12 Type H—6-Wheel Dual Semi-Trailer

Value of “ P” 1n Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs. .
Gross Load = 1,000 (L + 40) = 100,000 Lbs

Permussible Loads Are for Bridges Designed for
A. A.S.H O.— H15 Loading Plus 1009 Overload

P,=16 P,y=16 R =10, P16 P; 16

4O
9 99 8 00

L=42 —I

Figure 13 Type I—6-Wheel Truck and Trailer
Value of “P” 1in Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs.
Gross Load = 1,000 (L + 40) = 82,000 Lbs.

Permissible Loads Are for Bridges Designed for
A A S H O — H15 Loading Plus 1009 Overload
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Figure 14 Type J—8-Wheel Truck and Trailer
Value of “P” in Thousands of Pounds

Maximum Permissible

Axle Load = 18,000 Lbs.
Gross Load = 1,000 (L 4 40) = 92,000 Lbs.

Permissible Loads Are for Bridges Designed for
A.A.S H O — H15 Loading Plus 1009 Overload
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Most of the existing highway bridges have been designed for com-
paratively low basic unit stresses, 16,000 lbs unit tensile stress for
steel and 650 lbs umit compressive stress for concrete Infrequent

TABLE VI

RaTi0s oF MAX1iMUM FLoor Loaps DUuE To Loaps A 1o J aNp TrOSE DUE TO
A A S H O Loaning H15

Panel A B o} D E F G H 1 J
10 075(120(120{075(09 | 085]110(099| 115|090
14 075(129(129(08 (107|101|123[116|132]|1 14
18 07811281133 (098 (126120134119 |138](126
20 079(130(154(103 (133125147 (132|1414{135
22 08 (136({152(108(138(130(158 (141 144|142
24 08137158 (111|147 |144]|166(148(|151 151
26 087138 (162(115(156(157]173(154(157](1059
30 0821140168119 (1721761184176 |174]178

TABLE VII

RaTio8 oF MaxiMmum BENDING MoMENTS DUE To Loaps A 1o J Anp TrHOSE DUE TO
Loaping oF THE B P R SpECIFICATIONS OF 1919

Span A B C D E F G H I J
2 0980|090 [090| 090 (090 (08|08 (068}080]|0860
4 09009 |09 (09 (090|085 (083 |068|080|0E60
6 090090090 |090}|09 |08 |08 ;068|080 |0 60
8 0980/101(101|09 (090 (08 {093(076(09 (068
10 090[115|115|090 (090 (08 |106(086 (102077
14 090(132(132|09|092]087 (121099117088
18 090142142090 |108|103|130(107{153(099
20 08 [13(139|/08 |110|104(128|115(|132)0893
22 08138138084 |112|106]127|117 135108
24 08 (13]154|08 |113[106]/125[118|136]1 14
26 079|135|134|084|113|108|123|119|136{119
30 0813|137 /]08 |1141108]128(120(137}126
40 08 (13911541102 (136{120|154(120(130(135
60 08 1|7142|173|116(165|167 |18 |146|182|174
80 08 (137 (174|119(184{201|195|(204|196{1897
100 066|112 |145]1105|189|195/166|18 171|180
140 054(091 122|008 |143(18 (141|170 (1491860
180 045/076|103 (072124159118 (149 (128|140
220 037(063(08 (060133136100 (127 (108(118

overloads have been permitted by allowing the design unit stresses
to be exceeded by as much as 50 per cent The actual overloads 1n
such cases are represented by the amounts by which the stresses pro-
duced by combined dcad and hve loads exceed the design stresses
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The ratios given

and, for any particular member of a structure, are dependent upon the

ratio of dead to hive load stresses in that member
in Tables VII, VIII and IX show true overloads only for those

TABLE VIII

RaTi0s oF Maximum Enp SeEAaRS DUE To Loaps A 1o J AND THOSE DUE TO

TaE Loaping oF THE B P R SpEciFicATIONS OF 1919

109

120
124
128
132

157
187

191
1 66
1 44
121

107|080
120)090
1281096
126 (097

134

1314105

132
133
133
143

171

187
1 57
1 34
112

101
108
108
113

115
116
117
118
128

1 52

193|203

178
1 54
130

1100 90

124
132
124
120

125
130
138
1486
141

178

1781202

1 47
124
103

102
1 06
108

109
109
115
120
128

155

198|202

187
1 64

140

108
112
114

115
116
122
127
135

1 52
1 84

176 2 08

1 50
1 28
107

0 90

101
114

123
131

13 (20428 (213|220 |22 ]|218

129
109

120(090]|090 (085
135(090]|090 (085

144|090
135|079

131

135|094
138|096
139]095

1 50
1 58

172
184
184
1 56
128

107 (094

120
135
1 44
135
131

133
134
136
136
138

141
143
1438
116

09|09 |09 |09 {09 |08 083|068 080|060
090 090|090 (09 (090 |08 |083|068|080|060

0 90
0 90
0 90
079
081
0 82
0 82
0 82
0 83
0 84
0 84
0 85
0 8
0 69

056|094

046|078

038|064|097 |0 82

Span

14
18

20
22
24
26
30
40
60
80
100

140
180
220

TABLE IX

Ratios oF MaxiMuMm Froor BeEam Loaps DuE To Loaps A 7o J AND THoOSE DUE TO

THE LOADING OF THE B P R SPECIFICATIONS OF 1919
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members 1n which the dead load stress 1s zexo For all other members,

the overloads decrease as the 1atios of dead to live loads increase

However, since 1n all steel trusses, there are web members near the

center of the span with zero or very small dead load stiess, these

members will limit the capacity of the stiucture
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For bridges designed without overload provision, 1t 1s consequently,
necessary to restrict the loads to those producing moments and shears
which exceed those produced by design loads by an amount equal to
the amount by which the working stress may be exceeded

For B P R designs 1t will be considered that a 50 per cent over-
stress will be permitted

For A A S H O designs where 100 per cent overload 1s used with
the ultimate allowable unit stress of 24,000 lbs, the overload may
be allowed to reach the full 100 per cent or, in other words, loads
may be allowed which will produce moments and shears twice those
produced by the design loads

Tables IV, V and VI show that loads A to J, permitted under
the proposed H15 restriction, do not produce on any span overloads
greater than 100 per cent The greatest ratio of moments 18 1 87 for
load F on a 100 ft span, shears, 176 on a 40 ft span for load G;
and floor beam load, 1 84 for load G 1n a 30 ft panel For B. P R
designs these 1ati0s are 2 04 for load H on an 80 ft span; 2 30 for
load F on an 80 ft span and 187 1n a 30 ft panel. These ratios
for B P R designs do not represent true overloads except for mem-
bers where the dead load 1s zero The ratio 2 30 for end shears
on an 80 ft span would also apply to shears at the center of a 160 ft
span where the dead load shear is zero and would represent the
true overload It 1s, therefore, necessay that a restriction be used
which will reduce this ratio to 1 50 This may be done by using the
formula 670 (L -+ 40) for the total gross load The ratio 2 04 for
moments on an 80 ft span does not repiesent true overload because
there 1s always a dead load moment the amount of which depends
upon the span and design of floor system. It 1s therefore necessary
to 1nvestigate this case for actual ratios of dead and lLive load m
B P R designs

A mathematical relation between overload, dead load, live load,
and overstiess may be expressed as follows:

Let A = moment or shear due to dead load
B — moment or shear due to live load and 1mpact
A =1B for any paiticular member
nB = moment or shear due to any particular truck train
A+ nB
Then m
sign loads combined with dead load
Substitute A =B and we have
s rB+nB _r+4+mn
T B+B  r+1
As an 1llustiation, let us consider a truss bridge of 80 ft span and
18 ft roadway, designed 1n accordance with the B P R specifications

= s =at10 of stresses due to truck train and de-

orn =s{(r-+4+1)—r
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and provided with a plank floor The trusses will have chords with
an approximate value of »=050 If a permissible value of s 1s
assumed at 150, then n—=—(15 X 15) —05=225—050=
1.75. In other words, an overstress of 50 per cent would permit, for
this case, a ratio of maximum moments of 175 The formula
670(L 4 40) limits the load to that which will result in a ratio of
moments of approximately two-thirds of the maximum moment ratio
92.04 given 1n Table VII which equals 136 For heavier spans the
overstress 18 decreased It 1s, therefore, only for a comparatively small
number of members of truss bridges and for short spans where the
dead load 1s relatively unimportant that advantage can be taken of
the full permissible overstress

The proposed restrictions permit any axle spacing and distribution
of load subject to the total gross load provisions and to the provision
that no axle load shall be more than twice the smallest axle load 1n the
combination exclusive of the first axle of the combination

In order to determine the worst effect of bunching heavy axles
which might occur under these restrictions, let us consider loads H
and J Even though impracticable, let us assume the following dis-
tribution of axle loads for type H with a total gross load of 100,000
Ibs !P1:8, P2:P3:95, P4:P5=P0=18, Pr—=Ps=—95
Then the maximum ratios of moments, sheais and floor beam loads
for an 80 ft span become 2 04, 1 71 and 2 09, respectively, instead
of 183, 170 and 176, respectively, for the distribution as shown
on the sketch of type H load For load J let us assume the following
distribution of loads on the axles: Pr— P,=8, Ps=Ps=—Ps =
Pg=15, P;=—=Ps=—8 The above ratios become 196, 165 and
2 00, respectively, 1nstead of 174, 1 62 and 1 73, respectively Such
axle load distributions as are assumed are the woist possible cases
and would never actually occur

If 1t 18 desired to increase the total gross load on a combination,
1t can be done by increasing the overall spacing of axles up to a
maximum of 85 ft On the contrary, a shortening of this distance
requures a decrease 1n gross load

Table X shows allowable gross loads for al A A S H O load
classifications with the axle spacings nsed 1n type loads A to J and,
also, with axle spacings reduced to the mimimum which would be at
all practicable Where axle loads control, ratios for H10 and H20
loadings would not be equal to those given in Tables IV to VI
because the allowable wheel loads for different classes of loading are
not proportionate to the lane loads and the loads given by the formu-
las  Since there 1s proportionately less difference between the H20
and H15 allowable axle loads than between the lane loads for these
classes, the ratios for H20 would be less than those given in Tables
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1V to VI For H10, the ratios would be greater than the tabular
values for H15 1n the cases of load combinations A to E where the axle
loads control For these load combinations and H10 loading, the
maximum values for the ratios of moments, shears and floor beam

loads will be as follows:

Ratios and Spans or Panels

Load Combinations
Moment Shear F B Load

1 12-60 ft 1 2140 ft 1 12-30 ft
1 77-60 ft 1 7740 ft 1 79-30 ft
1 75-60 ft 1 7640 ft 1 79-30 ft
1 62-60 ft 1 57-40 ft 1 62-30 ft
1 96-100 ft 1 87-60 ft 2 28-30 ft

HOQW»

In all other cases of H10 and H20 restrictions, the ratios are equal
to or less than those given for the H15 restriction in Tables IV, V
and VI

As a puely hypothetical case let us consider axles spaced four
feet apart and combinations of two or more axles Under the pro-
posed restriction for H15 bridges the following loads would be allowed
on such axles

Number of Total gross load
axles 1000 (L + 40) Load per axle
2 44,000 18,000
3 48,000 16,000
4 52,000 13,000
5 56,000 11,200
6 60,000 10,000
7 64,000 9,140

This indicates the manner 1n which the gross axle load on such an
unusual combination would be reduced as the number of axles 1s
increased The effects of such loads are never equal to those produced
by the 100 per cent overload

Figures 15, 16 and 17 show the gross load formulas plotted on a
basis of gross load and length between first and last axle The hor-
zontal lines represent total gross load when the maximum axle loads
are used, 1t being assumed that one-half the maximum axle load 1s car-
ried on the first axle The gross loads represented by these horizontal
lines, are, therefore, the maximum axle loads multiplied by the
number of axles minus one-half. The 1ntersections of the horizontal
and sloped lines give the length of combination at which the control
of gross load changes from maximum axle load to total gross load as
determined by the formulas
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MANIMUM AXLE LOAD 'u,looL!S
H204100%, QL~GCL=1330 (L+40) 1880 8 Axies
69'L ~las s T AXLES
,
s/ 1232 & AXLES
.
38~ Tu2041009, 1008 S AXLES
|L'!
/ T84 4 AXLES
o7 [TY) 3 AXLES
e 2 AxLes
NOTE= ONE AXLE OF A VEHICLE OR COMBINATION OF VEHICLES IS

CONSIDERED AS CARRYING ONZ HALF THL MAXIMUM AXLE LOAD

|

° 10 20 30 40 50 80 70

LELENGTH OF VEMICLE OR COMBINATION-FLET oo °e

Figure 15 Sketch Showing Maximum Permissible Gross Loads
for Highways with Structures Designed for A. A S. H. O. Loading
H20 4 1009 Overload
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T T
Axie WAD 18.0000D3 —l30 o AxED
H154100% O L~-G L 21000 (L+40) |
Y, Fr | T AxLES
900 6 AXLES
His+100%, 89’
4l 850 |8 axies
23 63 0 o ANLES
8.~ 450 |3 axtes
270 | 2 axes
NOTE—ONE AXLE OF A VEHICLE OR COMBINATION OF VEWICLES 18
CONSIDERED AS CARRYING ONE HALF THE MAXIMUM AXLE LOAD
| "
° [ 2 30 40 8o 60 10 6o [

LaLENGTH OF VEHICLE OR COMBINATION — FEET

Figure 16. Sketch Showing Maximum Permissible Gross Loads
for Highways with Structures Designed for A.A § H O Loading
H15 — 1009 Overload
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It is felt that this method 1s easy of application, effective in pro-
tecting all parts of the highway and may be applied to all conditions
by selecting appropriate constants for the formulas

140

v
'AXLE LOAD '16,000 LBS 1360 L @ ANLLS ]
H10+100% OL=-G L =670(+40)
120 120,0 8 AXLES
2
H 1040 | 7 axes |
Qo0
-
° 880 & axces LS
é’ /_
< 80 -
2 J% 3 axLes
§ 'M{l. [—"
1
ge° Y LN WY (8 £
9 =
< a0 400 3 AXLES
]
n /
-
° L/ 240 2 AXLES
20
NOTE= ONE AXLE OF A VEHICLE OR COMBINATION OF VEWICLES 1S
CONSIDERED AS CARRYING ONE MALF THE MARIMUM AXLE LOAD
o | | ] | ]
° 10 a0 30 40 S0 €0 70 80 [ 1]

LSLENGTH OF VEMICLE OR COMBINATION—FEET

Figure 17 Sketch Showing Maximum Permissible Gross Loads
for Highways with Structures Designed for A, A.§, H. O Loading
H10 + 1009 Overload

DISCUSSION ON LOAD LIMITATIONS

Abstracted

Mr W H Roor, Mantenance Engineer, Iowa Highway Com-
mission  Will Mr Gemeny’s recommendations be as satisfactory for
road design as for that of bridges? His 1ecommended axle loads are
m excess of those now permissible 1n many states and his lengths
are greater than are desirable fiom a traffic standpomnt Mr Root
does not believe that we should attempt to bmld pavements to take
care of any traffic that may come along He suggested that the road,
bridge, and traffic engineers together work out 1ecommendations for
weight, length, and height of vehicles

Mr J A Bucmanan, U S Bureau of Public Roads The tire
equpment permissible with maximum wheel loads should be speci-
fied, since the maximum allowable load depends to some extent upon
that factor A factor differentiating between solhid and pneumatic
tires should be set up



