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A new flexible pavement design was developed from the Minnesota Depart
ment of Highways AASHO Satellite Test Program on 50 selected roadways. 

_ The design emanated from the study of the effects of pavement section 
characteristics, subgrade soil strength, climate, and loading and distribu
tion of traffic on the performance of flexible pavements. The pavement 
section characteristics studied include thickness, composition, strength, 
and quality. The stabilometer R-value is used to evaluate the subgrade 
soil strengths. Climatic effects were determined by measuring seasonal 
changes in strength of selected roadway structures throughout the state by 
means of the Benkelman beam. The loading and distribution of traffic is 
determined in terms of summation of equivalent 18-kip single-axle loads. 
The PSI system developed at the AASHO Road Test is used in a modified 
form to evaluate performance. The modification involves use of BPR-type 
of roughometer data in place of the slope variance component of the equa -
tion. A design chart is developed that shows the requir'ed gravel equivalent 
thickness dependent on embankment R-value and equivalent 18-kip single
axle loads. 

•THE METHOD presently used for flexible pavement design in Minnesota uses either 
average daily traffic (ADT) or heavy commer cial average daily traffic (HCADT), along 
with a designation of 5-, 7-, or 9-ton spring axle loads to categorize traffic. The 
AASHO soil system is used to classify the subgrade soil in order to vary the required 
base thickness from sections designated for an A-6 soil. The relative strengths of the 
layers in the pavement section are indicated by granular equivalent factors. The pro
cedures and levels of thickness required have been established based on experience and 
performance evaluation on Minnesota highway pavements for the past 30 years. Past 
experience resulted in establishment of standard cross sections showing thickness of 
various materials for varying traffic volumes and load restrictions. Tables 1 and 2 
give a portion of these design standards and the method of application for various sub
grade soils. Table 3 gives the gradation requirements of the materials given in Tables 
1 and 2. Varying amounts of crushed particles are required depending on the class of 
material selected. 

For the past 5 years the Minnesota Department of Highways has been conducting a 
research project (Investigation 183) that has the purpose of studying the performance 
of Minnesota flexible pavements and applying the results of the study to the design of 
flexible pavements. The results and methods developed at the AASHO Road Test have 
been used to define performance and to study and evaluate 50 Minnesota test sections. 

The background material and analyses are found elsewhere in a study by Kersten 
and Skok (!). A committee of Minnesota Department of Highways personnel and of 
Kersten and Skok (1) was formed in August 1968 to consider the present Minnesota 
flexible pavement design in light of the results and conclusions in the report. 

The procedure recommended by the committee is presented in this summary of the 
Investigation 183 report. The procedure is dependent on the correlation between 
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Axle 
Load 
(ton) 

5 
7 
7 

9 
9 

9 

9 

Heavy 
Commercial 

Average 
Daily 

Traffic 
(HCADT) 

<150 
150-300 

300-600 

600-1, 100 

>1,100 

Average Wearing 

Daily Thick-
Traffic Speci-
(ADT) fication ness 

(in.) 

<400 2321 1 Y, 
<400 2331 1 y, 
400-

1,000 2331 1'/, 
<1,000 2331 11/, 
1,000-

2,000 2341 1Y, 
2,000-

5,000 2341 1 y, 

5,000-
10,000 2351 1'/, 

>10,000 2351 1 y, 

TABLE 1 

FLEXIBLE PAVEMENT DESIGN 

Binder Bituminous Bituminous-
Base Treated Base 

Thick-Speci- Speci- Thick- Speci-
Thick-

Class 
fication ness ness (in.) fication fication ness 

(in .) (in.) 

5 
5 

2331 1Y, 5 
2331 1 y, 5 

2341 11/, 2331 1 y, 6 

2341 1 y, 2331 1'/, 1 2204 4 rich or 6 

2341 2 2331 3Y, j 2204 4 lean or 6 

2341 2 2331 4Y, 2204 4 lean 

Note: These design thicknesses apply only for A-6 subgrade soils. Use the following methods to adjust the design thickness for other classes of subgrade soils: 

Total 

Aggregate Base Thickness of 
Granular 

Thick- Thick- Equivalent 

ness Class ness 
(in.) (in.) 

--
Base Pave-

(in .) ment 
(in.) 

3 3 5 7 9 
4 3 6 BY, HY, 

3 3 8 12 15 
5 3 9 14Y, 17Y, 

s 3 8 14 21 

I 6 4 6 
3 6 18 25 

5 I 4 6 
3 6 21 29 
4 6 24Y, 321/, 
3 8 

1. Bituminous base, bituminous-treated base, and aggregate base thicknesses are converted to an equivalent thickness of aggregate base (denoted as granular equivalent, GE) by using the granular 
equivalent factors listed as follows. The sum of these quantities for each design is listed under the column headed ''Total Thickness of Granular Equh,alent, Base (in. )'' . 

2. Select the appropriate soil factor corresponding to the AASHO soil classification of the subgrade soils, The soil factor is applied to the "Total Thickness of Granular Equivalent, Base (in.)" in ad
justing to the granular equivalent base thickness required for subgrade soils other than A-6 soils. Apply this adjustment to the thickness of the base (Classes 3 and 4) only. 

3. This adjustment is made algebraically by using the following formula: 

Adjusted base thickness (Classes 3 and 4) = base thickness (Classes 3 and 4) + croul Bns GE X 100 · T ptql B.ase GE) 
0.75 

c,, 
a, 
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TABLE 2 

GRANULAR EQUIV AL ENT AND SOIL FACTORS 

Granular AASHO Soil 
Material Specification Equivalent Soil Factor 

Factor Class (percent) 

Plant-mix surface 2341, 2351 2.25 A-1 50-75 
2331 2.00 A-2 50-75 

Plant-mix base 2331, 2341, 2351 2.00 A-3 50 
Road-mix surface 2321 1.50 A-4 100-130 
Road-mix base 2321 1.50 A-5 130+ 
Bituminous- treated base 

Rich 2204 1.50 A-6 100 
Lean 2204 1.25 A-7-5 120 

Aggregate base 
Classes 5 and 6 3138 1.00 A-7-6 130 
Classes 3 and 4 3138 0.75 

Selected granular material 
(<12 percent passing No. 
200 sieve) 0.50 

pavement spring deflections and the number of equivalent 18-kip single-axle loads {I.N18) 
that the pavement can withstand before the present serviceability index (PSI) of the 
section will drop to a PSI of 2. 50. Because the pavement section is still relatively in
tact at a PSI of 2. 50, this level is appropriate for considering required maintenance. 
The performance equation suggested is from the AASHO Road Test and is shown by 
Kersten and Skok (1) to be appropriate for Minnesota conditions. The other factors for 
establishing the design procedure use the thicknesses of the surface and base layers 
along with the Hveem stabilometer R-value of the embankment soil to calculate the 
spring deflection of the pavement section. The equations used are obtained from the 
spring recovery study of Investigation 183 on a number of the Minnesota test sections. 
The relationships developed are those for Minnesota Department of Highways Standard 
Specification 2331, 2341, or 2351 bituminous mixtures and Class 3, 4, 5, or 6 base ma
terials. It is also assumed that adequate drainage has been designed for the section 
and the layers will be placed under present Minnesota Department of Highways density 
specification. 

DESIGN PROCEDURE 

As mentioned previously, the design procedure involves the R-values of the soil, 
l.N18, granular equivalent factors of each layer, and Benkelman beam deflections. Each 
of these factors will be discussed briefly as they relate to the design procedure. 

Hveem Stabilometer R- Value 

The design procedure presented in this report is for flexible pavements that are 
being built starting with the embankment soil The method consists of sampling the 

TABLE 3 

MATERIAL GRADATION REQUIREMENTS 

Total Percent Passing 
Sieve Size 

Class 3 Class 4 Class 5 Class 6 2331 2341 2351 

2 in. 100 100 
1 in . 100 100 

l' 1n. 90-100 90-100 100 100 100 
,'o In. 50-90 50-85 65-95 65-90 70-80 
No . 4 35-100 35-100 35-80 35-70 50-70 50- 65 
No. 10 20-100 20-100 20-65 20-55 35-65 35-55 35-55 
No . 40 5-50 5-35 10-35 10-30 10-35 10-30 15-30 
No . 200 5-10 4-10 3-10 3-7 1-7 1-7 4-8 
Maximum 200/ 40 ratio 50 40 40 40 
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proposed construction area to determine the predominant soil type and establishing the 
AASHO classification and strength of representative soil samples in the laboratory, 
The strength is determined by using the stabilometer R-value as a criterion. The pr-o
cedure to be used for determining the R-value is contained in Wolfe's work (3). 

The use of R-value as a criterion for analysis of soil strength was recommended 
after consideration of the several practical methods of soil tests and classification sys
tems. The best correlation was established between field E-modulus and R-value in 
Investigation 183. This relates field conditions to the laboratory test results. The 
results of this study indicate the best correlation was obtained by using the R-value 
determined at an exudation pressure of either 200 or 240 psi. 

The stabilometer R-value test is not considered to be the ultimate test for evaluating 
the strength of an embankment soil, but it is the most practical test available at this 
time. 

Equivalent 18-kip Axle Loads (EN18) 

The loading on a highway pavement is composed of applications of a distribution of 
axle loads of various weights. At the AASHO Road Test, sections of highway were sub
jected to repetitions of the same load and the performance of the pavement structure 
was evaluated. Using this performance information, the relative effect of various 
loadings on a pavement structure can be calculated. The relative effect of various 
loadings can then be used to convert each load repetition to an equivalent number of 
repetitions of a base load. Using an equivalent axle load of 18-kips, the equivalent 
load effect may be considered by summing up all equivalent loads applied over a design 
period. A program has been set up for the Minnesota Department of Highways com -
puter that makes it possible to predict EN18 for design purposes and also the EN18 
that have been on a section since it was built. Traffic can be predicted for any number 
of years into the future, so staged construction may be utilized if desired. 

Granular Equivalent Factors 

The pavement sections obtained for a new design procedure have minimum thick
nesses of surface and base materials. These thicknesses are essentially the same as 
those in the design method currently in use by the Minnesota Department of Highways. 
The present Minnesota design procedure uses the granular equivalent concept to de 
fine the pavement structure. The granular equivalent is defined by Eq. 1: 

where 

GE = granular equivalent thickness, in.; 
a1, a2, 33, ... = constants defining the relative effect of the given layer; and 

D1, D2, D3 , ••• = thickness of individual layers, in. 

(1) 

For the granular equivalent in Minnesota the constant "a" for a Class 5 or 6 base 
material is taken as 1. 00 and the other constants rate the strength of the various other 
materials relative to the granular bases. The constants thus define the equivalency 
between layers. Table 2 gives a list of these factors presently used for the Minnesota 
flexible pavement design procedure. These factors have been set up primarily from 
experience in Minnesota and other locations. 

It has been with the elastic theory that pavement deflections can be predicted if the 
elastic properties of the materials are determined under the same conditions of test 
as in the field (3, 4, 5 ). An equation Qf the form shown in Eq. 2 can be fitted to the 
elastic theory prediction of deflection. 

(2) 



where 

d = deflection, 0. 001 in.; 
D1 = surface thickness, in,; 
D2 granular base thickness, in.; 
E = elastic modulus of embankment soil, psi; and 

a 0 , a1, a2, a3 = constants determined from multiple regression analysis. 

The spring deflections measured on the spring recovery test sections (Investiga-
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tion 183) have been correlated with the thickness of the pavement layers and the strength 
of the embankments by using the model of Eq. 2. For each test section, the spring 
Benkelman beam deflection for 1965, 1966, and 1967 surface, base, and subbase thick
ness and log R (rather than log E, which is related to log R) were put into the computer. 
By means of a mathematical operation, known as multiple regression analysis, values 
of ao, a1, a2, and as were determined such that the equation best fits the data points. 
Equation 2 is rewritten and Eqs. 3, 4, and 5 result from using the data obtained during 
1965, 1966, and 1967 respectively, 

log dsr = 3.125 - 0. 070 D1 - 0. 027 D2 - 0. 024 Da - 0. 601 log R 
when r 2 = 0. 95, and standard error = 15 percent; 

log dsr 

log dsr 

2. 781 - 0.056 D1 - 0.016 Da - 0.019 D3 - 0.507 log R 
when r 2 = 0.85, and standard error= 15 per cent; and 

2. 733 - 0.056 D1 - 0.019 D2 - 0.025 Ds - 0.416 log R 
when r 2 = 0. 80, and standard error = 17 percent. 

(3) 

(4) 

(5) 

In Eqs. 3, 4, and 5, log dsr = spring Benkelman beam deflection, 0. 001 in. using a 9-ton 
axle load, and r 2 = coi·relation accuracy, 1.00 equaling perfect fit. The other terms 
are as described in Eq, 2. 

As previously defined, the equivalency for granular base is assigned a value of 1. 00. 
The g1·anular equivalency for bitwninous surfacing i s then determined by dividing the 
surfacing constant, a , by the granular base constant, a2. For the lower base equivalency, 
a3 is divided by a2• Table 4 gives a listing of l ayer equivalencies implied by Eqs. 3, 
4, and 5. 

Generally, the equivalencies found from deflections measured or estimated during 
the spring in Minnesota for sections on plastic embankment soils are somewhat lower 
than those calculated from the Road Test data. This reflects the wider range of ma -
terials in the Minnesota sections as opposed to the constant materials at the Road Test. 

The granular equivalencies given in Table 4 appear to be liberal in comparison with 
those presently used and given in Table 2. These limited data, however, will not be 
used to change the present granular equivalencies until further evaluation of the equiv
alencies has been made. 

TABLE 4 

EQUNALENCIES BETWEEN SURFACE AND BASE MATERIALS USING 
EQUATIONS DEVELOPED FROM MINNESOTA SPRING RECOVERY 

TEST SECTIONS 

EqulYalency Factors 
Year 

Surface Base (Classes 5 and 6) Base (Classes 3 and 4) 

1965 2.59 1.00 0.89 

1966 3.50 1.00 1.20 

1967 2.95 1.00 1.32 



60 

Performance Prediction 

At the AASHO Ro~d Tf:\~t; Bf:'!1-l{elmn.n bcum deflection te~t~ we1~c run on eai,;h uf the 
test sections periodically. The deflections were run to determine the variation in 
strength of the sections and to see if the strength of the pavement measured in the field 
could be used to predict the performance of the sections. 

Four equations were developed relating deflection to performance. The equation 
best suited to Minnesota conditions is shown as Eq. 6, which uses a PSI of 2. 5. 

log (I.N18) 2•6 = 11.06 - 3.25 log ds 
when r 2 = 0. 78, and standard error= 0.21, 

(6) 

where 

(I.Nl8) 2•5 = summation of equivalent 18-kip axle loads to a PSI level of 2.5; 
ds = Benkelman beam deflection taken during the spring period, 0.001 in.; and 
r 2 = squared correlation coefficient. 

Figure 1 shows a plot of Eq. 6, which is a straight line on a semi-log plot. Also 
plotted in Figure 1 is a line indicating the standard error of Eq. 6. This line is one 
standard error below the ''best-fit" line and indicates the level above which % of the 
data points occur when they reach a PSI of 2. 5. 

In order to see how well Eq. 6 relates to Minnesota conditions, spring deflections 
measured on the spring recovery test sections are plotted against I;NlB of the test sec
tion through 1966. The spring deflections have generally been consistent for the 4 
spring periods in which testing has been performed. As more data are obtained, it will 
be possible to see if the deflections tend to increase or decrease with age and condi
tion of the pavement. 

The deflections on roads that have been restricted during the critical spring period 
have been reduced accordingly. For instance, if a road has been restricted to 7-ton 
axle loads during the spring, the measured 9-ton deflection is reduced by % to obtain 
the deflection for 7-ton axle load. The linear relationship between deflection and load 
for normal loads used on highway sections is justified by Kersten and Skok (1) and 
Huculak (6). Using the data adjusted in this manner, it has been recommended that 
the ''best=tit" line from the Road Test represented by Eq. 6 be used for design purposes. 
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Figure 1. Variation of measured spring deflections with total equivalent 18-kip axle loads through 1966. 



:I 
8 

i 
l 

-

IOI) 
~ 

- ... 
-

-

--

IO• 
IO 

bf?.-_ 

v----: 
t t ~ 

• I 

"2 ~ f' 
~t,,.. r 

' ~r-. -~ - I 

i --PM ff ~ 
15 f t - r " 

.._ 
~ \40 • 1 • .... 2. • !!. ... j - I - I .... • 
• 

s.-tion of 18,000-lo Aile I..Nd• -

Lepand -·-- E-·-- in--,w•~ ,..._ ·----.,.._..,. ---re•lctkMI• . 

o-- ._ ... ~ 
a iNe ..,._H_ • 

, ... IICtlonl o, ___ ..,... 

6-INT ....... IN• -·----P:::: ~ 

IO 

......_, ; 
-.....(,, .._ 

91M 
Erro 

--
IO 

61 

bpdont 
Uno 

Figure 2. Variation of predicted spring deflections with total equivalent 18-kip axle loads through 1966. 

By using the relationships developed from the spring recovery program, spring de
flections have been estimated for the test sections on which deflections have not been 
run during the spring period. These estimated spring deflections for each year are 
plotted against :tN18 through 1966 and are shown in Figure 2, The deflections on sec
tions that have axle load restrictions during the spring period have been appropriately 
reduced as indicated previously, 

The position of the points in Figures 1 and 2 suggests that the line representing Eq. 6 
could be used to predict the EN18 that a pavement can withstand under a given level of 
spring deflection. If the serviceability of the test sections is determined periodically in 
future years, it will be possible to see whether another line would be more appropriate 
than the line represented by Eq. 6. If all of the sections are observed to PSI of 2. 5, it 
will be possible to establish more precisely a trend line for Minnesota conditions. 

The advantage of using a strength test such as Benkelman beam deflection to predict 
performance is that all localized conditions such as drainage and poor quality base ma
terial are evaluated. Using only thickness as an evaluation does not make this possible. 

New Design Development 

The present granular equivalent factors (Table 2) are justified further by Kersten 
and Skok (1) and are used in the new design procedure. In order to develop the design 
procedure based on granular equivalent thicknesses, it was necessary to correlate de
flections to thickness and R-value by using an equation of the form of Eq. 7 (similar to 
form of Eq. 2): 

log ds ao - a1 (GE) - a2 log R 

where 

ds = spring deflection, 0. 001 in. ; 
GE = granular equivalent thickness using the coefficients in Table 2; and 

R = stabilometer R-value. 

(7) 

Equation 8 resulted from the correlation using the maximum deflections measured 
on the spring recovery test sections during the spring of 1967. 
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log ds = 2.587 - 0.0230 (GE) - 0.306 log R 
when r 2 

= 0. 73 and standard error = 17 percent. 
(8) 

Equation 9 resulted from the correlation using spring deflections calculated from 
deflections run on all the test sections throughout the summer of 1967. 

log ds = 2. 799 - 0.0219 (GE) - 0.521 log R 
when r 2 

= 0. 80 and standard error = 28 percent. 
(9) 

The squared correlation coefficient for Eq. 9 is somewhat higher than that for Eq. 8. 
This is because there is a wider range of granular equivalents and R-value represented 
for Eq. 9. However, the error in predicting deflection is about 11 percent higher using 
all of the sections. 

Equation 5 is the result of the correlation using the same deflection data but allowing 
the coefficients on thickness to be determined from the correlation. The standard error 
is about the same, but the squared correlation coefficient is somewhat higher. This 
indicates that using the various granular equivalent coefficients does not appreciably 
affect the error in predicting spring deflection. 

It is felt that Eq. 9 should be used to predict deflections from granular equivalent 
and R-value of the embankment soil because it has been derived from a wider range of 
independent variables. Each year as more data are accumulated relating these vari
ables, the relationship represented by Eq. 9 can be improved. 

For relatively high traffic roads (more than 90,000 tN18 for design life), the design 
recommended is obtained by using Eqs. 6 and 9. When these equations are combined 
and the spring deflection relationship (Eq. 9) is substituted in Eq. 6, Eq. 10 results. 

log (tN18) 
2

,
6 

= 11.06 - 3. 25 [2. 799 - 0. 0219 (GE) - O. 521 log R] 

Rearranging and solving for GE results in 

GE = 1.40 log (tN18) 2,6 - 2.38 log (R) - 2. 75 (10) 

Even though there is some error involved with estimating deflection from granular 
equivalent and R-value in Eq. 9, it is felt that Eq. 10 is appropriate for design because 
(a} the deflection used for determining str ength is the average value plus 2 standard 
deviations and thus represents close to the weakest condition of the pavement section, 
and (b) the deflection-performance equation is a line that includes all of the sections 
considered through 1967. All of these sections to the left of this line are performing 
well except for TS 50 as indicated in Figures 1 and 2. A number of sections have ex
ceeded the performance predicted by this relationship, which is the "best-fit" line 
through the AASHO Road Test deflection-performance data. Part of the continuing 
evaluation of Minnesota flexible pavements will be the verification of these equations. 

For low-traffic roads, Eq. 10 is assumed to be appropriate until the spring design 
deflection goes up to 0. 075 in. Huculak (7) states that a light traffic road can withstand 
repeated appJications of deflections up to this magnitude. To establish minimum de
signs for 9-ton loads the respective R-values along with the 0. 075-in. deflection are 
substituted into Eq. 10 to predict a granular equivalent necessary to limit the deflection. 
To establish minimum designs for a road to be limited to a 7-ton maximum spring axle 
load, an allowable 9-ton deflection is % (0. 075) in. = 0. 096 in. This deflection with the 
respective R-values yields the minimum granular equivalent thicknesses using Eq. 10. 
Justification for using a linear ratio of the loads to predict deflections under other loads 
can be found in Huculak's work (7) and Chapter 12 of Investigation 183. According to 
this criterion, a section designedby this procedure could withstand 9-ton axle loads 
during the critical spring period if the R-value is 30 or greater. 

Figure 3 shows a semi-log plot of the required granular equivalent thicknesses de
pendent on embankment R-value and tN18. The thicknesses shown are a combination 



of present Minnesota Department of High
ways design plus a plot of Eqs. 6 and 9. 
The thicknesses of the upper layers can 
also be obtained from data given in Table 
5. Thicknesses of Class 3 and 4 materials 
will vary depending on the R-value ob
tained. 

DESIGN METHOD 

The following method is recommended 
to design an appropriate flexible pave
ment: 

1. Determine R-value of embankment 
soil to be used for design by running ap
propriate laboratory tests. 

2. Determine tN18 by having a traf
fic analysis made, :tN18 will be the 
total number of equivalent 18-kip axle 
loads to be sustained by one design lane 
of the pavement during the design life. 

3. Enter Figure 3 with the values of 
R and tN18 (from steps 1 and 2 preced
ing) and read off granular equivalent (GE) 
from the left side. 

4. Divide total GE (from step 3) into 
GE thicknesses of the various materials 
shown in Figure 3. 

5. Convert GE thickness (from step 
4) to actual thickness of material by 
using GE factors given in Table 2 (actual 
thicknesses are also given in Table 5). 
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Figure 3. Requ ired granular equivalent thickness 
dependent on embankment R-value and t N 18. 

6. If desired, substitution of material with higher equivalencies as given in Table 2 
can be made so that the total GE adds up to the total obtained as shown in Figure 3. 

TABLE 5 

SURFACE AND BASE THICKNESS AND GRANULAR EQUIVALENT THICKNESS PRESENTED BY 
SURFACE PLUS BASE (CLASSES 5 AND 6) FOR VARIOUS TRAFFIC LEVELS 

Surface Bituminous Base Bituminous- Aggregate Base 
Treated Base 

Equivalent 
Load Category Thick- Speci- Thick- Speci - Thick- Thick-

{LN18) ness ness Spec!- ness Class 
(in.) flcatlon (in.) ficatlon ness fication (in.) (in.) 

<60,oooa 11
/, 2331 3 5 

60,000-90,000a lf1; 2331 la 2331 3 5 
<90,000 1 X, 2331 !~ 2331 3 5 

90,000-150,000 1f1; 2331 2331 3 5 
150,000-250,000 1 X, 2331 l f; 2331 5 5 
250,000-650,000 3 2341 !~ 5 6 
650,000-1, 700,000 3 2341 2331 4 2204 or 6 G 

rich 
1, 700,000-3,800,000 3'/, 2351 3;,', 2331 4 2204 or 5 6 

lean 
>3,800,000 3Y, 2351 411, 2331 4 220•1 

lean 

Total 
Thickness 

of 
Granular 

Equivalent 
(In.) 

6 
9 
9 
9 

11 
14'/, 
15',/., 

20 

22 

Note: Total thickness not shown because base thickness depends on subgrade strength. The tota l thickness of granular equivalent required including base 
(Classes 3 and 4) is shown in Figure 3. 

a7-ton design, remainder of designs are for 9 ton. 
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Examples of each preceding step follows: 

1. Assume that a stabilometer test was run in the laboratory and resulted in R = 20. 
2. Assume that a traffic anaiysis was made and that LNi8 = i,000,000. 
3. By using the above values, a GE of 26 in. is obtained from Figure 3. 
4. From Figure 3, the total GE can be divided into the following: 

2341 = 6. 75-in. GE, 
2331 = 3.25-in. GE, 
Class 6 or 2204 (rich) = 6. 00-in. GE, and 
Classes 3 and 4 = 10.00-in. GE. 

5. By using conversion factors given in Table 2, the following values are obtained: 

2341 = 6. 75/2. 25 = 3 in. , 
2331 = 3.25/2.00 = 1% +in., 
Class 6 = 6. 00/1. 00 = 6 in. , and 
Classes 3 and 4 = 10.00/0. 75 = 13 + in. 

6. Ten inches of Class 6 could be substituted for 13 in. of Classes 3 and 4 (GE is the 
same). Additional Classes 3 and 4 could not be substituted for the initially required 6 
in. of Class 6 because Classes 3 and 4 had a lower equivalency factor. 

In addition to using the design procedure for new construction, it can be applied to 
bituminous overlay of existing pavements. A procedure has been formulated, but will 
require further field study to verify the results. It is anticipated this information will 
be available in the near future. 
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