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This paper, prepared as part of an over-all symposium on the results of the 
AASHO Road Test sponsored by the Highway Research Board, deals with 
the subject of how the AASHO Committee on Highway Transport proposes 
to use the findings of the AASHO Road Test in developing the new AASHO 
"Recommended Policy on Maximum Dimensions and Weights of Motor 
Vehicles." 

The subject is treated in three parts: (1) a brief review of background 
material; (2) major findings applicable to the committee's assignment; and 
(3) considered use of the findings. Furthermore, the paper has been pre­
pared to serve as a technical guide to members of the Committee on High­
way Transport. 

With this objective in mind, the paper is documented with graphs, tables, 
and simplified equations suitable for use by those interested in any partic­
ular phase of the subject. 

• The purpose of this report is to explain how 
the findings of the AASHO Road Test may be 
used by the AASHO Committee on Highway 
Transport to develop a new "Recommended 
Policy on Maximum Dimensions and Weights 
of Motor Vehicles Operated on the Nation's 
Highway Systems." 

In November 1932, the Association adopted 
its first policy concerning maximum sizes, 
weights, and speeds of motor vehicles to be 
operated over the highways of the United 
States. 

In 1944, the Highway Transport Committee 
gave initial consideration to a revision of the 
1932 Policy and of the substitute recommenda­
tions adopted in May 1942 for the duration of 
the war emergency. 

In January 1946, the Highway Transport 
Committee transmitted to the AASHO Execu­
tive Committee a recommended policy concern­
ing maximum dimensions, weights, and speeds 
of motor vehicles. This document, known as 
the 1946 Policy on Dimensions, Weights, and 
Speeds of Vehicles, was adopted by the Associa­
tion on April 1, 1946, and is now in force. 

In 1950, the AASHO completed plans for a 
series of regional accelerated controlled-traffic 
road tests. The purpose was to determine the 
effect of specific axle loads frequently applied 
at known speeds on existing representative 
pavements. The data from these tests would 
be used for policy determination of legal limits 
of loads. The responsibility for establishment 

of the regional road test program was assigned 
to the AASHO Committee on Highway Trans­
port. 

Between 1951 and 1955, the Highway Trans­
port Committee gave serious consideration to a 
revision of the 1946 Policy. It was also decided 
to continue study but delay final action on re­
vising the 1946 Policy until results of the 
AASHO Road Test were available. 

In 1956 the Association assigned the follow­
ing responsibilities to the Highway Transport 
Committee: 

1. At the conclusion of the AASHO Road 
Test to be ready to present a Recommended 
Policy on Vehicle Sizes and Weights to the 
Association, and 

2. To recommend to the Association any 
economic studies regarding the equitable 
financing of highways by the various classes 
of highway users. 

The new policy is being prepared with the 
assistance of the AASHO Committee on Design, 
the AASHO Committee on Bridges and Struc­
tures, the Bureau of Public Roads, the Highway 
Research Board, and in cooperation with the 
Transport Industry groups and the States. 
These various agencies are directing their re­
spective efforts to the common objective. 

AASHO Committee on Design 
The AASHO Committee on Design was as­

signed the responsibility of reviewing the engi-
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neering findings resulting from the AASHO 
Road Test and furnishing the Highway Trans­
port Committee with such approved data as 
would be useful in developing the proposed 
Policy. With respect to this assignment, the 
Design Committee completed separate AASHO 
Interim Guide Manuals (1), for the design of 
rigid and flexible pavements. This work was 
completed in February 1962. The contents of 
these Design Manuals will be used as a guide 
by the Highway Transport Committee in com­
pleting its assignment. 

AASHO Committee on Bridges and Structures 
The AASHO Committee on Bridges and 

Structures is advising the Highway Transport 
Committee on matters pertaining to any pro­
posed changes of load requirements in relation 
to the existing bridge structures on the various 
highway systems. Furthermore, they are 
assisting in determining the load carrying ca­
pacity of existing bridges in relation to the 
over-all evaluation of the load carrying capac­
ity of the nation's highway plant. 

Bureau of Public Roads 
Under the provisions of the Federal High­

way Act of 1956 (2), the Bureau of Public 
Roads with help of the States and other 
agencies was called upon to carry out five 
major studies. One of the studies, described 
in Section 108 (k) of the Act, pertains to 
determining maximum desirable sizes and 
weights for vehicles operated on the Federal-
aid highway systems, by using the results of 
the AASHO Road Test. With the Road Test 
now concluded, the Bureau of Public Roads is 
expected to make recommendations to the 
Congress with respect to such maximum de­
sirable dimensions and weights. 

Further, the fifth and final study, outlined 
in Section 210, calls for an analysis of the cost 
of providing highway facilities for different 
classes of vehicles, and of the benefits derived 
from highway use by all classes of users. These 
figures must be determined for all Federal-aid 
highway systems, the purpose being to provide 
Congress with a basis for determining "equit­
able" rates of taxation on highway users and 
other beneficiaries. The Bureau of Public 
Roads is also expected to report to the Congress 
the results of their study on this section. 

Since the two Bureau of Public Roads' 
assignments are also closely related to the 
current assignments of the AASHO Transport 
Committee, the two agencies are cooperating 
actively to the end that their final results will 
be consistent and thus be acceptable to all 
parties concerned. 

Highway Research Board 
The Highway Research Board Committee on 

Economics of Motor Vehicle Size and Weight, 

well staffed by the Bureau of Public Roads, 
has made considerable progress toward comple­
tion of the Bureau's assignment, also described 
in Section 210 of the 1956 Federal Highway 
Act. 

The purpose of this committee is to guide 
and assist in the collection of economic data 
pertinent to the solutions of the problems of 
truck size and weight related to highway de­
sign. The job is a cooperative one, with dif­
ferent agencies and organizations collecting 
field data and then acting together under 
regular procedures of the Highway Research 
Board. The raw data will be processed by the 
Highway Transport Research Branch, Division 
of Research, Bureau of Public Roads. The 
processed data will be used by AASHO and 
the Bureau of Public Roads to determine what 
maximum size and weight specifications for 
freight vehicles, with corresponding maximum 
weight specifications for pavement and bridge 
construction, will result in the most economical 
over-all highway transportation costs for com­
modities and freight in the United States. 

The AASHO Road Test staff, under the 
direction of the Highway Research Board, has 
also been very cooperative in furnishing the 
AASHO Highway Transport Committee with 
advanced engineering data and, when re­
quested, technical assistance, as well as advice 
on Road Test matters having relation to sup­
porting information for the proposed AASHO 
Policy on Maximum Dimensions and Weights. 

Transport Industry Groups 
On two occasions joint meetings have been 

held with the Transport Industry groups to 
discuss matters of mutual interest pertaining 
to vehicle sizes and weights. These meetings 
served to point out the particular areas of 
concern to the different industry groups and 
to guide the Transport Committee in its future 
deliberations. Subsequently, the Transport In­
dustry groups received approval to appoint a 
small technical advisory committee to work 
with the Highway Transport Committee on 
special assignments of a technical nature con­
cerning the design and operating character­
istics of commercial vehicles. 

The Highway Economic and Engineering 
Problem 
In developing the AASHO Road Test project, 

the sponsors recognized the existence of an 
over-all highway economic and engineering 
problem consisting of four basic parts based on 
the following assumptions: 

Part 1—Unit Cost of Carried Loads.—This 
is based on evidence that economies in com­
mercial motor vehicle operation can be obtained 
by the use of vehicles with greater axle loads 
and gross weights than are now allowed. The 
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law of diminishing returns will apply at some 
maximum limit, the magnitude of which has 
not yet been fully determined. 

Part 2—Unit Cost of Extra Highway Pro­
vision.—This is also based on evidence that 
pavement construction costs increase with 
provision for increased load-supporting capac­
ity in some relation not fully established. 

Part 3—Basic Unit Highway Cost for Pas­
senger Cars.—There exists a basic cost neces­
sary to provide highways for passenger cars 
with cognizance of the destructive effects of 
climatic conditions, a value which has not been 
firmly established for different types of high­
ways. 

Part U—Taxation.—It is possible to deter­
mine the highway cost responsibility of various 
classes of highway users as a basis for more 
equitable taxation. 

The inter-relationship of these four parts 
has been interpreted graphically in Figure 1, 
from which it follows that at a certain point 
the combined costs of vehicle operation and 
highway provision mil be a minimum. The 
problem is to determine this optimum balance 
point, by a combination of engineering and 
economic studies. 

The engineering aspect of the over-all high­
way transportation problem involves two con­
siderations, the vehicle and the highway, both 
of which include certain economic elements. 
The findings of the AASHO Road Test will be 
applied by the AASHO Committee on Highway 
Transport to the considerations suggested by 
Parts 2 and 3. In this work, special considera­
tion will be given to the following objectives: 

1. The design of pavements adequate to 
carry present and future axle loads and gross 
vehicle weights. 

2. The determination of the extra cost of 
highway provision for future axle loads and 
gross vehicle weights which may be justified 
by the over-all highway transport economy. 

The New Policy 
In preparing the new AASHO Policy on 

Maximum Dimensions and Weights of Vehicles, 
it is fully recognized that (a) the 1946 AASHO 
Policy on Maximum Dimensions and Weights 
of Vehicles has not been uniformly adopted 
into the laws of the States, and (b) that this is 
a project of national significance. Therefore, 
any decisions affecting the Highway Transport 
Industry will be made by joint effort. Further, 
it is understood that any policy concerning 
vehicle sizes and weights should meet the fol­
lowing criteria: 

1. It must be based on economic considera­
tions as well as physical relationships between 
the vehicle and the roadway. 

2. It should promote uniform regulations 
among the States and on the Interstate System 
as well as State primary highways. 

3. It should, if possible, simplify the Bridge 
Formula Rule. 

4. The Policy must appeal to vehicle opera­
tors and must be simple to enforce. 

5. The National and Regional aspects of the 
over-all problem must be recognized. 

6. The Policy should foster better load dis­
tribution and give appropriate consideration to 
all types of vehicles using the highways. 

7. Insofar as practicable, the Policy should 
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Figure 1. The highway transport economic and engineering problem. 
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improve transport conditions within reasonable 
axle-load limits of vehicles. 

8. The Policy should be realistic concerning 
conditions not only in the immediate future but 
for those anticipated as far ahead as 1975. 

The Highway Transport Committee proposes 
to prepare a new AASHO Policy on Maximum 
Dimensions and Weights of Vehicles through 
modification or revision of the existing 1946 
Policy, supported by data from the AASHO 
Road Test; from studies by the Bureau of 
Public Roads to fulfill the requirements of the 
1956 Federal Highway Act; from studies by 
the Highway Research Board Project Com­
mittees; from the Operating Committees of 
AASHO; and from other reliable sources ac­
ceptable to the Highway Transport Committee. 
Further, it is assumed that the Policy being 
developed will be properly recognized and ac­
ceptable of all of the States and, in turn, will 
be incorporated into their respective State 
codes of motor vehicle laws, thereby eventually 
effecting uniform transport conditions through­
out the nation. 

The authors have elected to discuss their 
subject by first presenting a brief summary 
of the findings from the Road Test considered 
to be most applicable to the Committee's prob­
lems, and, second, by discussing how these 
selected findings may be used to support the 
Committee's mission. 

SIGNIFICANT FINDINGS FROM T H E 
ROAD T E S T 

This section describes briefly the significant 
findings from the Road Test which will be con­
sidered for use by the Committee on Highway 
Transport. They include: 

1. The Pavement Serviceability-Performance 
Concept (3). 

2. The AASHO Road Test equations for 
rigid and flexible pavements. 

3. Axle-load equivalence factors derived 
from Road Test equations. 

4. Single- and tandem-axle equivalences. 

Serviceability-Performance Concept 
By definition Present Serviceability is the 

ability of a specific section of pavement to serve 
high-speed, high-volume, mixed (truck and 
automobile) traffic in its existing condition. 
Performance of a pavement then can be de­
scribed by its serviceability history from the 
time it was built to the time its performance 
evaluation is obtained. 

The present serviceability rating (PSR) of 
a section of pavement can be obtained in two 
ways: 

1. By indicating on an appropriate adjective 
scale the present physical quality of the pave­

ment as determined from visual and other 
sensory observations (Figure 2a). 

a. The serviceability rating may be based 
on the judgments of one or more persons 
riding a pavement and rating the pavement 
on basis of experience, or 

b. The serviceability rating may be based 
on descriptive data available in State High­
way Sufficiency Rating Summaries. 
2. By obtaining certain physical measure­

ments which can be substituted into a mathe­
matical expression from which a value called 
the Present Serviceability Index (PSI) can be 
obtained. 

a. Physical measurements on rigid pave­
ment would include average slope variance in 
both wheelpaths as measured by the AASHO 
profilometer or roughness as measured by the 
Bureau of Public Roads type of roughometer. 
Roughness data from the roughometer must 
be correlated with that from the AASHO 
profilometer. In addition, major cracking in 
linear feet per 1,000 sq ft of pavement area, 
and bituminous patching in square feet per 
1,000 sq ft of pavement area are required. 

b. Physical measurements on flexible pave­
ment would include, in addition to slope vari­
ance or roughness as described above, the 
determination of area cracking in square feet 
per 1,000 sq ft of surface area, skin or deep 
patching in square feet per 1,000 sq ft of 
surface area, and rut depth in inches meas­
ured at the center of a 4-ft span in the 
deepest part of the rut. 

PSI equations for rigid and flexible pave­
ments are follows: 

Rigid Pavement: 

PSI = 5.41 - 1.80 log(l -I- S7) - 0 . 0 9 V r + T 
(1) 

Flexible Pavement: 

PSI = 5.03 - 1.91 log ( H - S F ) -
0.01 V C T T - 1.38 (RD)^ (2) 

Terms of Eqs. 1 and 2 are defined in Appendix 
A, which also demonstrates use of the equa­
tions. 

Pavement performance may be determined 
by measuring its serviceability index immedi­
ately after construction and at intervals until 
it is resurfaced or retired. If such information 
is plotted as in Figure 2b, a serviceability-
performance history graph would result. Ob­
viously, such a graph may find many uses. 

The AASHO Road Test Equations 
The specific objectives of the AASHO Road 

Test stated by the National Advisory Commit­
tee in April 1957 will be found in Highway Re-
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Figure 2. Serviceability-performance concept: (a) rating form; (b) serviceability-performance history. 

search Board Special Report 61A. The first 
and most important of these objectives was as 
follows: 

To determine the significant relationships 
between the number of repetitions of specified 
axle loads of different magnitude and arrange­
ment and the performance of different thick­
nesses of uniformly designed and constructed 
asphaltic concrete, plain portland cement con­
crete and reinfoiced portland cement concrete 
surfaces on different thicknesses of bases and 
subbases when on a basement soil of known 
characteristics. 

By extrapolating from the Road Test data, it 
is possible to express these relationships for 
rigid and flexible pavements both mathemati­
cally as in Eq. 3 and graphically (Fig. 3). The 
terms used in Eq. 3 are defined in Appendices 
B and C, in which this equation is also de­
veloped further. 

Gt = ^ (log W, - log p) (3) 

The AASHO Road Test equations also pro­
vide means for determining the relationships 
between the weight and frequency of axle load­
ings and pavement performance. The equations 
permit the determination of pavement thick­
ness for any given loading condition, and the 
effect on pavement life of any change in axle 
load or frequency from that condition. 

Structural Relationship Between Rigid and 
Flexible Pavement 
It is possible by means of the fundamental 

AASHO Road Test equations to develop cer­
tain basic engineering data necessary for the 
completion of the AASHO Policy and for other 
related purposes which will be discussed later. 
As an example. Figure 4 has been prepared 
from the basic Road Test equations to indicate 
the relation between rigid pavement thickness 
and corresponding required strength of flexible 
pavement represented by the structural num­
ber SN. Such information is needed for effec­
tive evaluation of the load-carrying capacity of 
the national highway plant. 

Equivalence Factors 
A significant development from the AASHO 

Road Test equations is a series of axle-load 
equivalence factors from which it is possible to 
determine the effects on the pavement structure 
of one axle load as compared to another. This 
is done by writing the AASHO Road Test equa­
tion in the following form: 

log Wt = \ogp + ^ (4) 
P 

The ratio of W î̂ to 17*̂ , expresses the relation­
ship of an axle load, x, to any other axle load, 
y, single or tandem. This development permits 
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the conversion of all axle load applications en­
countered in mixed traffic to an equivalent 
selected load category (for example, 18,000-lb) 
in which case, Wt^ becomes Wt^^. These ratios, 
known as equivalence factors, when multiplied 
by the number of axle loads within a given 
weight category would indicate the number of 
18,000-lb single-axle load applications that will 
have an equivalent effect on the performance 
of the pavement structure. 

Average values for the equivalence factors 
for both rigid and flexible pavements, where 
Wt^ equals an 18-kip single-axle load, are given 
in Tables 1 and 2. The method used by the 
AASHO Committee on Design to compute 
equivalence factors from the Road Test equa­
tion will be found in Appendices D and E . 

Figure 5 has been prepared from the Road 
Test equations, as shown in Appendices F and 
G, to show the relationship between pavement 
thickness, 18-kip single-axle load frequency, 
certain serviceability indices, and the two types 
of pavement. The values were extrapolated 
from the actual Road Test findings. From the 
relationships shown, several determinations are 
readily obtainable, for example: 

1. By converting present mixed ADT to 
equivalent 18-kip single-axle loads and knowing 
their frequency, pavement thickness can be de­
termined for any selected period of service. 

2. Also, the additional pavement thickness 
needed to meet any increase in 18-kip single-
axle loads or frequencies can be determined. 

Single-Axle and Tandem-Axle Equivalences 
The single-axle and tandem-axle load equiva­

lences can be determined from the AASHO 
Road Test equations contained in Appendices 
D and E , or directly from the equivalence fac­
tors in Tables 1 and 2. This information is 
important and is needed as a basis for estab­
lishing axle load limits. 

Figure 6 shows the equivalence relationship 
for a range of single and tandem axles on rigid 
and flexible pavements, based on Road Test 
data. The approximate results from averaging 
the two curves in Figure 6 are given in Table 3. 

U S E OF FINDINGS 

This section is devoted to a brief discussion 
of possible uses of the Road Test findings in 
partial solution of the transport economic and 
engineering problem, and in development of the 
new AASHO Policy on Maximum Dimensions 
and Weights of Motor Vehicles. It is important 
to note that the Road Test information cannot 
always be applied directly to each problem con­
fronting highway engineers. In most instances, 
the Road Test data can be used only as an aid 
in applying individual engineering judgment. 
Many applications sugg'ested in the following 
discussion are based directly on engineering 
judgment tempered with AASHO Road Test 
information. 

One of the first important uses of the Road 
Test findings will be in connection with a na­
tionwide pavement evaluation survey to be 
made by the States in cooperation with the 
Bureau of Public Roads and the Association, 
with two immediate objectives: 

1. To evaluate the status of the load-carrying 
capacity of the existing national highway plant 
as of January 1,1962; and 

2. With the first objective achieved, then to 
appraise the effect of changes in axle loads on 
the rate at which pavements must be resurfaced 
or replaced and the cost involved, and to de­
termine the axle-load limits that will allow a 
pavement life expectancy compatible with the 
State's financial ability to resurface or replace 
the pavement. 

From this survey, engineering data will be 
acquired for use by the Bureau and the As­
sociation in recommending future axle-load 
limits to Congress and the States, respectively. 

The Road Test equations will be used to 
estimate the remaining life expectancy of ex­
isting pavements under (a) present axle-load 
limits, and (b) higher axle-load limits. This 
will permit the different axle-load limits to be 
appraised in terms of their effects on accelera­
tion of the normal program of pavement resur­
facing and reconstruction. 

The inventory will include all State highways 
(both rural and urban) with certain excep-
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1.61 
1.9T 
2.52 
3.19 

3.98 
4.93 
8.03 
7.31 
8.79 

Gross 
Axle Load, 

kipa 

' Slab Thickness, inches 

11 

Gross 
Axle Load, 

kips 

• Slab TUckness, inches 

10 11 

2 0.0002 0 OOOJ 0 0002 0 0002 0 0002 0 0002 10 0 01 0 01 0 01 0.01 0.01 0.01 
4 0.003 0 002 0 002 0.002 0 002 0 002 12 0 03 0.03 0.03 0.03 0.03 0.03 
6 0.01 0 01 0 01 0 01 0 01 0 01 14 0 06 0.05 0.05 0.05 0.06 0.06 
8 0.04 0 04 O.OJ 0.0.1 0 03 0 OJ 16 0 10 0.09 0.08 0.08 0.08 0.08 

10 0.10 0 09 0 08 0.08 0 08 0 08 18 0.16 0 14 0 14 0.13 0.13 0.13 

12 0.20 0 19 0 18 0 18 0 18 0 17 20 0 23 0.22 0.21 0.21 0.20 0.20 
14 0.38 0.36 0.35 0 34 0 .14 0 34 22 0.34 0.32 0.31 0.31 0.30 0.30 
16 0.63 0 62 0.61 0 60 O.bO 0 60 24 0 48 0.46 0.45 0.44 0.44 0.44 
18 1.00 1 00 1 00 1 00 1 00 1 00 26 0.64 0.64 0.63 0.82 0.62 0.82 
20 1.51 1 52 1.55 1 .W 1 58 1 58 28 0.85 0.85 0.85 0.85 0.85 0.85 

22 2.21 2 20 2 28 2.34 2 38 2 40 30 1.11 1.12 1.13 1.14 1.14 1.14 
24 3 16 3 10 3.23 3.36 3 4S 3 SO 32 1.43 1.44 1.47 1.49 1.50 1.61 
26 4 41 4 26 4 42 4.67 4 85 4 95 34 1 82 1 82 1.87 1.92 1.96 1.96 
28 6.05 5 76 5 92 6.29 6.61 6.81 36 2 29 2.27 2.35 2.43 2.48 2.61 
30 8.16 7 67 7 79 8 28 8 79 9 14 38 2.85 2.80 2.91 3.04 3.12 3.16 

32 10 81 10 06 10.10 10 70 11.43 11 99 40 3 52 3 42 3.55 3.74 3.87 3.84 
34 14.12 13.04 12.94 13.62 14 59 15 43 42 4.32 4.16 4.30 4.55 4.74 4.86 
36 18.20 16 69 16.41 17.12 18.33 19.52 44 5.26 5.01 5.18 5.48 6.76 6.92 
38 23.15 21.14 20.61 21 31 22 74 24 31 46 6 36 8 01 8.14 8.53 6.90 7.14 
40 29.11 26.49 25 65 26 29 27 91 29 90 48 7.64 7.16 7.27 7.73 8.21 8.55 

From "AASHO bterlm Guide for the Design of Rigid Pavement Structures. 
Committee on Design, February 1962. 

AASHO 

tions. A manual of instructions for making the 
surveys and preparing the data will be fur­
nished each State by the Bureau of Public 
Roads. 

Briefly, the pavement evaluation survey will 
consist of five major parts: 

1. Determination of total lane mileage by 

thickness, road type, and pavement type (rigid, 
flexible, or composite) on the Federal-aid high­
way systems, ranked in four categories of 
surface structure condition, and in five ADT 
groups. Figure 7 is a flow diagram showing 
steps involved in this operation. 

2. Conversion of average traffic volume in 
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T A B L E 2 

F L E X I B L E P A V E M E N T E Q U I V A L E N C E F A C T O R S * 
(W, = 18-Kip Single-Axle Load) 

I N C L A X L E M X L E 
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O r o u 
d a U w i l 

Stiuetunl Number, SN Gross 
Axle Load, 

klpa 

Stmctural Mimber, SN 

2 3 4 8 

2 0.0002 0.0002 0.0002 0 0002 0.0002 0.0002 10 0.01 0.01 0.01 0.01 0.01 0.01 
4 0.002 0 003 0.002 0 002 0.002 0.002 12 0 01 0.02 0.02 0.01 0.01 0.01 
8 0.01 0 01 0.01 0 01 0 01 0.01 14 0.02 0.03 0.03 0.03 0 02 0.02 
8 0.03 0.04 0.04 0 03 0.03 0.03 16 0 04 0.05 0 OS 0.05 0.04 0.04 

10 0.08 0.08 0 09 0.08 0.08 0.08 18 0.07 0.08 0.08 0.08 0.07 0.07 

12 0.18 0 IB 0 19 0 18 0.17 0 17 20 0.10 0.12 0.12 0.12 0.11 0.10 
14 0.32 0.34 0.35 0.35 0 34 0 33 22 0.16 0.17 0 18 0.17 0.18 0.16 
18 0.89 0.60 0.81 0 61 0.60 0.80 24 0.23 0.24 0.26 0.25 0.24 0.23 
18 1.00 1 00 1.00 1 00 1 00 1.00 26 0 32 0.34 0.36 0.35 0.34 0.33 
20 1.81 1.58 1.56 I 55 1 57 1 80 28 0 45 0.48 0.49 0 48 0.47 0.46 

22 2.48 2.44 2.35 2 31 2 35 2.41 30 0 61 0.82 0 65 0.64 0.83 0.62 
24 3.71 3.82 3.43 3 33 3.40 3.51 32 0. 81 0.82 0 84 0.84 0.83 0.82 
28 5.38 S 21 4.88 4.68 4 77 4 96 34 1 06 1 07 1.08 1.08 1.08 1.07 
28 T.54 T.31 8.78 8.42 6 52 6 83 38 1.38 1.38 1.38 1.38 1.38 1.38 
30 10.38 10.03 9.24 8 65 8.73 9.17 38 1.76 1.75 1.73 1.72 1.73 1.74 

32 14.00 13.51 12.37 11 46 11 48 12.17 40 2.22 2.19 2.15 2.13 2.16 2.18 
34 18.55 17.87 16.30 14 97 14 87 15 63 42 2 77 2.73 2.84 2.62 2.86 2.70 
38 24.20 23.30 21.18 19 28 19.02 19.93 44 3.42 3.36 3.23 3.18 3.24 3.31 
38 31.14 28.95 27.12 24 55 24 03 25 10 46 4 20 4 11 3.92 3.83 3.91 4.02 
40 38.5T 38.02 34.34 30.92 30.04 31 25 48 5.10 4.98 4.72 4.58 4.68 4.83 

Groaa 
Ada Load, 

Structural Number, SN Groas 
Axle Lowl, 

kips 

Structural Number. SN 

2 0.0004 0.0004 0.0003 0.0002 0.0002 0.0002 10 0.01 0 01 0.01 0.01 0.01 0.01 
4 0.003 0 004 0.004 0.003 0.003 0.002 12 0.02 0.02 0.02 0.02 0.01 0.01 
8 0.01 0.02 0.02 0 01 0.01 0 01 14 0.03 0.04 0.04 0.03 0.03 0.02 
8 0.03 0.05 0.05 0.04 0.03 0 03 16 0.04 0.07 0.07 0.06 0.05 0.04 

10 0.08 0.10 0 12 0.10 0.09 0 08 18 0.07 0.10 0.11 0.09 0.08 0.07 

12 0.17 0.20 0.23 0.21 0.19 0.18 20 0.11 0.14 0.16 0.14 0.12 0.11 
14 0.33 0.36 0.40 0.39 0.36 0.34 22 0.16 0.20 0.23 0.21 0.18 0.17 
18 0.59 0.61 0.65 0.65 0 82 0.81 24 0.23 0 27 0.31 0.29 0.28 0.24 
18 1.00 1.00 1.00 1.00 1.00 1.00 26 0.33 0.37 0.42 0.40 0.38 0.34 
20 1.61 1.57 1.49 1.47 1.51 1 55 28 0 45 0.49 0.55 0.53 0.50 0.47 

22 2.48 2.38 2.17 2 09 2.18 2 30 30 0.81 0.65 0.70 0.70 0.86 0.63 
24 3.89 3.49 3.09 2.89 3.03 3 27 32 0.81 0.84 0.89 0.89 0.88 0.83 
26 5.33 4.99 4.31 3.91 4.09 4.48 34 1.06 1.08 1.11 1.11 1.09 1.08 
28 7.49 8.98 5.90 5.21 5.39 5.98 36 1.38 1.38 1.38 1.38 1.38 1.38 
30 10.31 9.58 7.94 8.83 8.97 7.79 38 1.75 1.73 1 69 1.68 1.70 1.73 
32 13.90 12.82 10.52 8.85 8.88 9.95 40 2.21 2.16 2.06 2.03 2.08 2.14 
34 18.41 18.94 13.74 11.34 11.18 12.51 42 2.76 2.67 2.49 2.43 2.51 2.61 
36 24.03 22.04 17.73 14.38 13.93 15.50 44 3.41 3.27 2.99 2.88 3.00 3.16 
38 30.90 28.30 22.81 18.06 17.20 18.98 46 4.18 3.98 3.58 3.40 3.55 3.79 
40 38.98 38.89 28.51 22.50 21.08 23.04 48 5.08 4.80 4.25 3.98 4.17 4.49 

* From "AASHO Interim Gidde for the Design of Flexible Pavement Structures. 
AASHO Committee on Design, February 1962. 

selected ADT groups to equivalent 18-kip 
single-axle loads. 

3. Determination of remaining life expect­
ancy for existing lane mileage determined un­
der Part 1 from its present Serviceability Index 
to a selected terminal Serviceability Index un­
der various conditions. 

4. Determination of the number of miles of 
resurfacing required on a 5-yr basis under (a) 
present axle-load limits, and (b) at some higher 
axle-load limit. 

5. Determination of comparative cost of the 
resurfacing program under conditions set forth 
in Part 4. 
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R I G I D 

F L E X I B L E 

10^ 15 2 0 2 5 3 0 3 5 4 0 

N U M B E R OF I S - K I P S I N G L E A X L E R E P E T I T I O N , M I L L I O N S 

Figure 5. Relation between pavement thickness design and 18-kip single-axle load frequency (p = terminal 
serviceability index). 

T A B L E 3 

Single Axle 
(kips) 

Equivalent 
Tandem Axle 

(kips) 

18 31 
20 35 
22 37 
24 42 
30 53 

T A B L E 4 
PAVEMENT SURFACE CATEGORIES 

Adjective Serviceability 
Rating Index 

Very good 4 to 5 
Good 3 to 4 
Pair 2 to 3 
Poor 0to2 

Pavement Surface Condition 
The pavement surface categories to be used 

in the survey are given in Table 4. Since a 
pavement wi th a Serviceability Index of 2 or 
less may be considered ready for resurfacing, 

the adjective rating "very poor" as shown in 
Figure 2a has been combined with "poor" in 
this discussion. In determining the Service­
ability Index, the State highway authorities wi l l 
be permitted to use personal experience and 
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30 

28 

26 RIGID PAVEMENT^ PAVEMENT^ 

LEXIBLE PA F LEXIBLE PA t/EMENT 

2 « 

22 

20 
• I 
a. 

3 . . 

X 14 
< 

12 

le 20 24 2B 32 36 40 
TANOEM AXLE LOAD, KIPS 

92 

Fisrure 6. Single- and t andem-ax le l oad equivalence a t t e r m i n a l se rT iceab i l i ty o f 2.5. 

judgment, and any available information re­
garding pavement condition (such as sufficiency 
ratings and road l ife studies) which w i l l 
provide means of approximating the Service­
ability Index of existing pavements wi th 
enough accuracy for this investigation. 

Serviceability Indices 
Average Serviceability Index values, based 

on AASHO Road Test experience and on a sub­
sequent nationwide survey conducted in Fall 

and Winter of 1961-62 by the Bureau of Public 
Roads, are given in Table 5. 

Directional Traffic 
From the national averages, the numbers of 

directional passenger and commercial vehicles 
using the outside lane for each of the three 
listed road types may be estimated as in Table 
6, where A equals the percentage of vehicles 
(passenger or commercial) using the outside 
lane. 

T A B L E 5 

AVERAGE SERVICEABILITY INDEX VALUES 

Highways 
Surveyed 

Serviceability Indices for 
Pavements Ready for Resurfacing 

(Based on BPR Survey) 
Pavement 

Type 

Serviceability Indices 
Averages 

(Based on AASHO Road Test) 
Rigid Flexible New Terminal 

Major 
Lesser 

2.2 2.1 
— 1.8 

Rigid 
Flexible 

4.5 2.5 
4.2 2.0 
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PAVEMENT EVALUATION SURVEY 

I ROAO SYSTEMS 

2 ROAD TYPES 

3 TRAFFIC , ADT 

4 PAVEMENT TYPE 

5 THICKNESS D, OR _ 
STRUCTURAL NUMBER SN 

6 FOUNDATION CONDITION 

7 STRUCTURAL CONDITION 

PRIMARY SECONDARY 

2 LANES 

4 0 0 

4 LANES DIVIDED 
_ L . 

6 LANES OR MORE 

4 0 0 - 1 0 0 0 1 0 0 0 - 4 0 0 0 
- L 

4 0 0 0 - 1 0 , 0 0 0 
_1_ 

OVER 10,000 

RIGID FLEXIBLE 

SURFACE THICKNESS 

GOOD 

T" 
COMPOSITE 

BY FORMULA BY FORMULA 

FAIR POOR 

VERY GOOD 
CLANE MILES* 

GOOD 
(LANE MILES) 

FAIR 
(LANE MILES)! 

POOR 
(LANE MILES) 

Figure 7. Flow chart indicating steps for estimating total mileage of pavement in various conditions. 

T A B L E 6 

Road Type Passenger Commercial 

2 lanes APT 
2 (1 — % commercial) APT 

2 X % commercial 

4 lanes APT 
2 (1 — % commercial) x A APT 

2 X % commercial X A 

6 lanes APT 
2 (1 — % commercial) x A APT 

2 X % commercial x A 

Reducing Traffic Volume to Equivalent 18-Kip 
Single-Axle Loads 

The values fo r total daily mixed-axle applica­
tions may be further resolved into equivalent 
daily and annual 18-kip single-axle applications, 
by simply multiplying the applications in each 
weight class category by the corresponding 18-
kip single-axle load factor obtained f rom Tables 
1 or 2, depending on the pavement type in­
volved. 

To simplify the work, average equivalence 
factor values (Table 7) may be used, represent­
ing averages f rom the data in Tables 1 and 2 
for a selected Serviceability Index. This rela­
tionship is represented graphically in Figure 8, 
based on a Terminal Index of 2.2. Then, the 
average number of 18-kip single-axle loads per 
outside lane fo r each ADT class may be de­
termined for use in the pavement evaluation 
survey. 

Prepared graphs similar to the example in 
Figure 9 provide a rapid means of estimating 
the daily number of equivalent 18-kip single 
axles, when the average daily number of mixed 
axles and percentage of commercial traffic are 
known. 

Calculating Remaining Service Life 
The AASHO Road Test equations relating 

pavement performance to design and axle load 
may be extended to approximate the remaining 
service l ife of existing pavements under the 
following conditions: 

1. When ADT does not change. 
2. When ADT increases. 
3. When axle-load limits are increased. 
4. When both ADT and axle-load limits are 

increased. 
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T A B L E 7 
TRAFFIC COMPOSITION AND EQUIVALENT 18-KIP 

A X L E LOADS 

(Based on Terminal Serviceability Index of 2.2) 

Axle Load 
(kips) 

Equivalent Factor for 
18-Kip Smgle-Axle Load * 

Autos 2 0.0002 

Single Axle, Commercial 
0 — 3 0.0002 
3 — 5 0.002 
5 — 7 0.011 
7 — 9 0.035 
9 — 10 0.088 

10 — 13 0.188 
13 — 15 0.354 
15 — 17 0.613 
17 — 19 1.000 
19 — 21 1.550 
21 — 23 2.305 
23 — 25 3.316 
Over 25 4.634 

Tandem Axle, Commercial 
0 — 6 0.001 
6 — 10 0.007 

10 — 14 0.025 
14 — 18 0.071 
18 — 22 0.177 
22 — 26 0.376 
26 — 30 0.715 
30 — 34 1.242 
34 — 38 1.823 
38 — 42 3.117 
42 — 46 4.613 
Over 46 6.594 

* Based on average equivalence factors m both rigid 
and flexible pavement. 

The structural number SN of flexible pave­
ment, or the concrete thickness D ( in inches), 
and the 18-kip single-axle load frequency may 
be used, in conjunction with the appropriate 
Road Test equation or a graph similar to 
Figure 10, to estimate the number of 18-kip 
single-axle load applications sufficient to reduce 
the Serviceability Index to: 

1. The value associated with its present con­
dition (very good, good, fa i r , poor). 

2. The value at which pavement is ready fo r 
resurfacing or reconstruction. 
The difference between these two values is the 
remaining service l ife measured in terms of the 
number of 18-kip single-axle load applications. 
Dividing this value by the average annual 
traffic load expressed as equivalent 18-kip 
single-axle applications wi l l give the years of 
l ife remaining until the pavement should be 
resurfaced or retired, i f the axle-load l imit 
or traffic frequency does not change. Corre­
sponding calculations using the axle-load com­
position forecast for other axle-load limits or 
frequencies wi l l give the years of l i fe remaining 
under such conditions. 

Resurfaced and Composite Pavements 
I t is considered reasonable to use the basic 

AASHO flexible pavement equation wi th the 
value of SN in the equation determined as 
shown in Appendix H to predict the perform­
ance of resurfaced and composite pavements. 

The number of 18-kip single-axle applica­
tions sufficient to reduce the Serviceability 
Index of a resurfaced or composite pavement 
f rom an original value to a selected terminal 
Serviceability Index can be computed. This 
value can then be used in estimating remaining 
l ife in terms of 18-kip applications. 

Correction Factors 
I t is recognized that the Road Test findings 

are associated wi th the general conditions in­
cluding soil, time, and climate which prevailed 
at the Road Test site. Correction factors fo r 
these conditions wi l l be suggested fo r use in 
modifying the AASHO Road Test Equation to 
fit conditions in other parts of the United 
States. 

Pavement Life Summary 
From information derived about existing 

structural conditions of the various highways 
in the selected A D T classes, fo r any time 
interval i t is possible to estimate the miles of 
resurfacing or reconstruction necessary fo r 
each road type existing in the highway system 
under present axle-load limits, or f o r any 
future planned or anticipated changes in axle-
load limits or frequencies, and fo r different 
ADT classifications. This information is actu­
ally a compilation of the remaining years of 
pavement l i fe for each highway system by road 
type. 

For each road type, a weighted average pave­
ment l i fe is estimated by multiplying the mile­
age value by its average l ife ( for example, 2.5, 
7.5, 12.5, 17.5, and 22.5 yr) and dividing the 
sum of the products by the total miles. Com­
parison of these average pavement l i fe values 
fo r the different axle-load limits wi l l serve as 
a basis fo r evaluating the load-carrying ca­
pacity of the existing highway system. 

Calculated Expenditures to Meet Changes 
The cost of a reconditioning program to 

meet given traffic conditions can now be esti­
mated by applying the unit cost of the re­
surfacing material, the thickness customarily 
used for a road type, and the ADT class to the 
miles of resurfacing. 

Analysis and Findings 
Each State wi l l receive a guide manual f r o m 

the Bureau of Public Roads describing in detail 
the various steps necessary to make the pave­
ment evaluation study described above. 

The data resulting f r o m the nationwide pave-
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10 112 14 161 18 I 
S I N G L E A X L E L O A D , K 
I I I I I I I 

12 le 20 24 28 32 36 
T A N D E M A X L E L O A D , K I P S 

22 I 24 
I P S 

I 
40 

30 

Figure 8. Relation between axle loads and equivalence factors, based on terminal serviceability index of 2.2, and 
on average equivalence factors for both rigid and flexible pavement. 
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6 0 0 

a O ' / o C O M M E R C I A L 

Z 4 0 0 

5 <y. C O M M E R C I A L 

I - 3 0 0 

o/e COMMERCIAL 

COMMERCIAL 

N O C O M M E R C I A L 

Figure 9. 

5 10 15 
AVERAGE DAILY NUMBER OF M I X E D A X L E S , T H O U S A N D S 

Example showing relation between average total daily axles and equivalent 18-kip single axles, with 
curves based on national average traffic distribution. 

ment evaluation survey wi l l be compiled and 
analyzed by the staff of Bureau of Public 
Roads. The Bureau and the AASHO Committee 
on Highway Transport wi l l use certain findings 
f rom the evaluation survey as supporting ma­
terial fo r recommending axle load limits as 
required in their respective assignments. 
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Figure 10. Relation among serviceability index, structural thickness, and repetitions of 18-kip axle loads. 
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APPENDIX A 
D E F I N I T I O N OF TERMS FOR PSI EQUATIONS 

Rigid Pavement {Eq. 1) 
SV = average slope variance in both wheelpaths as measured by the 

AASHO profilometer. 
C = major cracking in linear feet per 1,000 sq f t of pavement area. 

Major cracks are sealed cracks and those which are spalled to a 
width of 34 in. for at least half of their length. Measurement is made 
on the longitudinal or transverse projection of the crack, whichever 
is greater. 

P = bituminous patching in square feet per 1,000 sq f t of pavement area. 
Area cracking which is awaiting maintenance may also be included 
in this category. 

Flexible Pavement {Eq. 2) 
SV = average slope variance obtained in both wheelpaths as obtained 

from the AASHO profilometer. 
C = area cracking in square feet per 1,000 sq f t of surface area, which 

has progressed into a definite pattern joined in both directions. 
P = repair of the surface either by skin patching or deep patching in 

square feet per 1,000 sq f t of surface area. 
RD = rut depth in inches measured at the center of a 4-ft span in the 

deepest part of the rut. This is obtained by averaging 40 to 50 
evenly spaced samples for a 1,000-ft section. 

Eqs. 1 and 2 can be modified for local use by correlating local roughometers 
with AASHO profilometer, and thereby substituting local data for the term 
log a+sv). 

DERIVATION OF PSI OBTAINED USING 
M I C H I G A N ROUGHOMETER 

Rigid Pavement 
Original PSI equation: 

PSI221 = 5 41 - 1 80 log (1 + SV) - 0 09VC + P (1) 
Correlation between log (1 + SV) and log MiR^: 

log (1 + SV) = 2 66 log M1R20 - 4 89 

Substituting into original PSI equation: 
PSI922 = 5 41 - 1 80 (2 66 log MiRw - 4 89) - 0 9VC' + P 

= 5 41 - 4 79 log + 8 80 - 0 09VC + P 
PSIsM = 14 21 - 4.79 log M1R2B - 0 09VC + P *(la) 

Flexible Pavement 
Original PSI Equation (involving rut depth): 

PSIm = 5 03 - 1 91 log (1 +SV)-0 O l V C l T P - 1 38 {RD)^ (2) 
Correlation equation: 

log (1 +SV) = 2 53 log MiRio - 4 6 
Substituting into original PSI equation: 

PSI923 = 5 03 - 1 9U2.53 log Mifljo - 4 6) - 0 01VC + P 
- 1 38 (RD)^ 

= 5 0 3 ^ 4 831ogMii22o -|- 8 79 - 0 01VC + P - 1.38 
(RDY _ 

PSI923 = 13 82 - 4 831ogMii22o - 0 OWC + P - 1 38 (RD)^ *{2a) 
' PSI obtained using Michigan roughometer. 
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APPENDIX B 

BASIC AASHO ROAD TEST EQUATION—RIGID PAVEMENT 

G, = log - ^ ^ T T = ^ ^ ' ~ 
in which: 

G, = a function (the logarithm) of the ratio of loss in serviceability at 
time t to the total potential loss taken to the point where p = 1.5 
(the point at which pavement sections were removed from the 
Road Test). 

Co = initial serviceabihty index of pavement (equal to 4 5 on test road). 
p = serviceability index at end of time period. 
/3 = a function of design and load variables that influences the shape of 

the pvsW, serviceabihty curve. 
W, = axle load applications at time L 
p = a function of design and load variables that denotes the expected 

number of axle load applications to a serviceabihty index of 1.5. 
The equations for p and in log form are 

log p = 5 85 -I- 7 35 log (D -|- 1) - 4 62 log (L, -|- L^) 
-h 3 28 log (3a) 

and 
log (;8 - 1 0) = log 3 63 + 5 20 log (Li + Lj) - 8 46 log (D + 1) 

- 3 52 log Ls (36) 
in which: 

L i = load on one single-load axle or on one tandem-axle set, kips; 
L2 = axle code, 1 for single; 2 for tandem; and 
D = thickness of concrete slabs, in. 

APPENDIX C 

BASIC AASHO ROAD TEST EQUATION—FLEXIBLE PAVEMENT 

The general AASHO Road Test equation is: 
= p (log - log p) 

in which: 

G, = a function (the logarithm) of the ratio of loss in serviceabihty at 
time t to the total potential loss taken to a point where p, = 1 5. 

/3 = a function of design and load variables that influences the shape of 
the p vs 1^ serviceability curve. 

W, = weighted traffic factor. 
p = a function of design and load variables that denotes the expected 

number of axle load applications to a serviceability index of 1 5. 
p, = serviceability index at end of time t. 

In the AASHO Road Test, the terms /3 and p were found for weighted axle 
load applications, to have the following relationships to load and pavement 
factors. 

^ ^0 .40+0_0_81(Li + L . ) » ^ 3 

{SN + 1)5•» L j ' M 
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and 

log p = 5 93 + 9.36 log ( S N + 1) - 4 79 log (Li -|- Lj) 
-I- 4 33 log U (3d) 

where: 

L i = load on one single-load axle or on one tandem-axle set, kips; 
La = axle code, 1 for single; 2 for tandem; and 
SN = structural number (a measure of pavement thickness and strength). 

Since the equations for both /3 and p contain the terms L i , L2 and SN, the 
solution of the general AASHO Road Test equation becomes quite involved, 
particularly when solving for SN. This is the factor normally sought in the 
design of pavement structures. However, the solution of the equation can be 
simpUfied by expressing all load factors in terms of a common denominator. 
I n this guide the load factors have been resolved in terms of the 18,000-lb 
single-axle load. To accomplish this, the following steps were taken. 

The general equation may be written: 

log W, = log p -f- G,/fi (4) 

when Li = 18 kips, 1/2 = 1 and if W, represents weighted application obtained 
through the use of the seasonal weighting function, Eq. 3c becomes 

^ 0 40 + 0 081_(18 + 1)' " , 0 ,0 ^ _1 .094 
{SN + 1)6 » {SN + 1) ' -" 

and Eq. 3d becomes 

logp= 5.93 -I- 9 36̂ 1og (5iV -I- 1) - 4 79 log (18 -|- 1) 
= 9 36 log {SN + 1) - 0.20 

in which: 
SN = 0 44 Di - I - 0.14 A + 0.11 D, ; 
Di = surface thickness, in. ; 
A = base thickness, in. ; and 
Di = subbase thickness, in. 

Inserting expressions for and log p in Eq. 4, 

log W,,, = 9 36 log {SN + D - 0.20 + ^ \ m r 
0A0+ ^'"^^ 

(4a) 

{SN + l)»-i» 

APPENDIX D 

D E T E R M I N A T I O N OF EQUIVALENCE FACTORS 
FOR R I G I D PAVEMENT 

(From AASHO Interim Guide for the Design of Rigid Pavement Structures) 

The AASHO Road Test equation may be written: 
log W, = log p -I- G,/fi (4) 

or 
log W ,̂ = 5 85 - I - 7 35 log (D -I- 1) - 4 62 log (Li + + 

3.28 log L2 - | -G. / i3 (4a) 
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When L i = 18 and L j = 1 (single axle), 
log W. , ,= 5 85 -H 7 35 log {D + 1) - A 62 log (18 + 1) + G . /^„ 

Also, when La = y and La = 1, 
log W,^= 5 85 + 7.35 log (D + 1) - 4 62 log {y + 1) + G,//3, 

Subtracting log W,^ from log W,^^, for single axles, 

log W,/W, = 4 62 log (1/ -h 1) - 4 62 log (18 + 1) + G./^i, - G./p, (46) 

Similarly, when Li = y and L2 = 2 (tandem axle), 
log W ,̂̂  = 5 85 + 7 351og (D + 1) - 4 62 log (y + 2) + 3 28 log 2 -|- G,//3„ 

Subtracting log P î̂  for tandem axles from log Wt^^, for tandem axles, 

log W,JW,^= 4.62 log (2/ + 2) - 4 62 log (18 - f l ) -
3 28 log 2 - I - G,/|8i8 - G,/|8, (4c) 

The ratio of W.^to W, expresses the relationship of the 18,000-lb single-
18 V 

axle load to any other axle load y, single or tandem. The ratio becomes the 
equivalent factor and may be evaluated by solving the equations for different 
values of y. Since p varies with D and L , a series of equivalence factors is 
obtained for each value of D. 

APPENDIX E 

D E T E R M I N A T I O N OF EQUIVALENCE FACTORS 
FOR F L E X I B L E PAVEMENTS 

(From AASHO Interim Guide for the Design of Flexible Pavement Structures) 

The AASHO Road Test equation may be written: 

log W. = logp + G./18 (4) 

or 

log Ŵ , = 5 93 -I- 9 36 log (5N -|- 1) - 4 79 log (Li -|- L2) -|-
4 33 log L2 + G,/fi (4d) 

When L i = 18 and La = 1 (single axles), 

log W , = 5 93 -I- 9 36 log (5iV -f 1) - 4 79 log (18 + 1) -I- G,//3i8 
18 

When Li = y and L2 = 1 (single axles), 

log W^,^= 5 93 + 9 36 log (5N -1- 1) - 4 79 log ( L , -h 1) -|- G,//3, 

Subtracting log W, from W.. for single axles, 
V 18 

log W.JW,^= 4 79 log (L , - f 1) - 4.79 log (18 + 1) + 
G,//3i8 - G.//3, (4e) 
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Similarly, when Li = y and 1/2 = 2 (tandem axles), 

log W^,^= 5 93 -1-9 361og(SiV + l ) - 4 791og(L, + 2) -|-

4 33 log 2 + G,/(S, 

Subtracting W,^foT tandem axles from Wi^^, for tandem axles, 

log W,JW,^ = 4.79 log (L„ + 2) - 4 79 log (18 + 1) -

4 33 log 2 -1- G,/i8i8 - G,/fi, (4/) 

The ratio between W ,̂j J and W ,̂̂  expresses the relationship between the 
18,000-lb single-axle load and any other axle load y, single or tandem. The 
ratio becomes the equivalence factor and may be evaluated by solving the 
equations for different values of y. Since p varies with SN and L , (see Appen­
dix C), a series of equivalence factors is obtained for each value of.SN. 

APPENDIX F 

AASHO ROAD TEST EQUATION FOR 
PREDICTING RIGID PAVEMENT PERFORMANCE 

AS A FUNCTION OF 18-KIP SINGLE-AXLE LOADS A N D DESIGN 

Basic AASHO Road Test equation for relating performance to design and 
load is 

, 4.5 — p 
log o - ^ 

log W, = log p + j-^ (4ff) 

in which: 

Wt = Number of applications of axle load (Li) required to reduce service­
ability index of pavement to specified value (p); 

^ 105 86 ( j ) ^ 1)7.35 7̂ 3̂ 28 

P (Li + L2)<-» 

(D + 1) ' ^'Lj'-sa ' 
D = pavement slab thickness, in inches; 
L i = axle load, in kips; and 
Li = 1 for single axles, 2 for tandem axles. 

Thus, for 18-kip single axles: 

_ 105 88 (D + 1)1 36 (1)8 28 

P ~ (18 - f 1)«"» 
log p = 5 85 + 7.35 log (D -|- 1) - 4.62 log 19 

= 7 35 log (D - I - 1) - 0 06 
. _ . . 3.63 (18 + l ) " '" 

^ (D -h 1)"-" ay-'^ 
p=l + 16 2 X 10« 

(D + 1 ) 8 - " 

l o g - ^ - S - ^ 
\ogW^s = 7 35 log {D + D - 0 06 + 16.2 X 10° 

^ (D -f l )«-« 
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APPENDIX G 

AASHO ROAD TEST EQUATION FOR 
PREDICTING FLEXIBLE PAVEMENT PERFORMANCE 

AS A FUNCTION OF UNWEIGHTED 18-KIP 
SINGLE-AXLE LOADS A N D DESIGN 

Basic AASHO Road Test equation for relating performance to design and 
load is 

1 4 . 2 - p 
l o g — 2 7 " 

log W, = log p -I- ~ (4«) 
p 

in which: 
W, = Number of unweighted applications of axle load (Li) required to 

reduce serviceability index of pavement to specified value (p); 

_ 10* 1' (SN + ! ) ' • ' ' Li* " 
P - (Li -I- L2)« " ' 

p= Q^^_0^iL, + U)*" . 
{SN + 1)» " L2* " 

L i = axle load, in kips; 
Li = 1 for single axles, 2 for tandem axles; 
SlV = 0 37 A + 0 14 A + 0.10 A ; 
A = thickness of surface, in. ; 
A = thickness of base, in. ; and 
Ds = thickness of subbase, in. 

Thus, for 18-kip single axles: 
_ lO'-t* {SN + 1)» " (1)«-^^ 

P ~ (18-1- 1)*-" 
log p = 6.16 -I- 8 94 log {SN + 1) - 4.54 log 19 

= 0.35 + 8 94:log{SN + 1) 
^ = 0 4 - 1 - - ^ 3 ( 1 9 ) -

{SN + l)"-" 

{SN + 1)»-" 
, 4.2 - p log 

logW îs = 0.35 + 8.94 log {SN + 1) + u V x 10^ ^̂ ^̂  

{SN + 1)^ 

AASHO ROAD TEST EQUATION FOR 
PREDICTING F L E X I B L E PAVEMENT PERFORMANCE 

AS A FUNCTION OF WEIGHTED 18-KIP 
SINGLE-AXLE LOADS A N D DESIGN 

Basic AASHO Road Test equation for relating performance to design and 
load is 

, 4 . 2 - p 
log 07 

log w, = log p + m 
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in which: 

W, = Number of weighted applications of axle load (Li) required to reduce 
serviceability index of pavement to specified value (p); 
10° " (SN -H D' " Li*'» 

(Li -I- LO*-" ' 

p = o . 4 + _ O i ^ ( ^ ^ + ^ » ) ' " . 

P = 

{SN + 1)«»L2»-M ' 

In = axle load, in kips; 
Li = 1 for single axles, 2 for tandem axles; 
SN = 0 44 A + 0.14 A + 0 11 A ; 
A = thickness of surface, in.; 
A = thickness of base, in.; and 
D3 = thickness of subbase, in. 

Thus, for 18-kip single axles: 

P 
lO"-'' {SN + 1)« " 

(18 -I-1)*-" 

log p = 5.93 - I - 9.36 log {SN + 1) - 4 79 log 19 

= 9 36 log {SN + 1) - 0.20 

ff-OH 0 i g g l ( 1 9 ) ' " 
{SN + l y » 

1,094 
/3 = 0.4-1-

{SN + 1)«-" 

l o g - 4 - 2 - ^ 
log Wn = 9 36 log {SN + 1) - 0.20 -F (40 

0 . 4 - h - ^ ^ * 
{SN + 1)»-" 

APPENDIX H 

AASHO ROAD TEST EQUATION FOR PREDICTING PERFORMANCE 
OF RESURFACED A N D COMPOSITE PAVEMENTS AS A FUNCTION 

OF 18-KIP SINGLE-AXLE LOADS A N D DESIGN 

log W î8 = log p -h G,//8 (4) 
in which: 

G , . . o g - i 4 ^ 

log p = 9.36 log 5iV = 0 ^ 
log (18 - 0.4) = 3 04 - 5 19 log SN 

Case I . Resurfaced Concrete Pavement 

W = oiA + osA + asDg 
A = asphaltic surface thickness in inches 
A = old concrete surface in inches 
Di = subbase thickness in inches 

O i , 02, ai = coefficients for common materials shown in Table 8 
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Case I I . Resurfaced Flexible Pavement 

SN = 
A = 
D\ = 
A = 
D, = 

Oi, a'l, 02, a s = 

O i A -1- a'lD'i + OiDi + asDi 
new asphalt surface in inches 
old asphalt surface in inches 
base thickness in inches 
subbase thickness in inches 
coefficients, see Table 8 

Case I I I . Composite Pavements 

Same as Case I except coefficient (02) will have a value shown in Table 8 for 
new concrete. 

T A B L E 8 
COEFFICIENTS FOR F L E X I B L E AND COMPOSITION PAVEMENT 

Pavement Components Other Requirements 
Coefficients 

as' 03 

Surface Course 
Road mix (low stability) 
Plant mix (high stability) 
Sand asphalt 

Base Course 
Sand gravel 
Crushed stone 
Water bound macadam 
Lime treated 
Sand asphalt 
Bituminous treated (coarse-graded) 
Cement treated 

Old bituminous concrete surface 
Old bituminous concrete surface 
Portland cement concrete surface 

Old 
New 

Subbase 
Sandy gravel 
Sand or sandy-clay 

Marshall stability 500-1,000 
Marshall stability 2,000 
Marshall stabihty 1,000-1,200 

CBR 20-30 
CBR 105-110 

CBR 
Marshall stability 
Marshall stability 
650 psi 7-day compressive strength 
400-650 psi 7-day compressive strength 
Less than 400 psi 7-day compressive 

strength 
Undisturbed 
Scarified and mixed with old base 

CBR 20-30 

0.20 
0.44** 
0.40 

0.07* 
0.14* 
0.15-0.20 
0.15-0.30 
0.30 
0.34* 
0.23* 
0.20 

0.15 
0.24 
0.14 

0.40 
0.50 

0.11** 
0.05-0.10 

* Also a'l for resurfaced pavement. 
** Based on AASHO Road Test Data, 

values in Table 8. 
All other coefficients determined by assumption based on range of other 




