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Flexible pavement designs as currently practiced i n 
Georgia are primarily based on the study of the fo\inda-
tions occurring along the projects by means of surveys, 
analysis of samples representing the various horizons 
of the foundations, and treatment of the foundations ac
cording t o t h e i r strength and the condition imder which 
they serve, a l l combined with a uniform depth base and 
surfacing, u t i l i z i n g the available materials either ex
i s t i n g i n the v i c i n i t y of or economically accessible to 
a project. 

This paper describes the basic factors considered 
and the manner i n which they are incorporated into f l e x 
i b l e pavement design. 

•BECAUSE THEEffi ARE so many variables and factors which have not been eval
uated but which influence the design and construction of a satisfactory 
f l e x i b l e pavement, no r a t i o n a l foimula i s used f o r design of such f a c i l 
i t i e s i n Georgia. Instead, the several factors and variables are studied 
i n d i v i d u a l l y and then combined to give what are considered to be adeq\iate 
pavements. The factors studied include the results of siirveys of the 
foundation materials, i n both cuts and f i l l s ; surveys of existing deposits 
of materials, both i n the v i c i n i t y of and commercial materials economically 
available to the project; the location of the project; and the present and 
fut i j r e anticipated t r a f f i c . 

Although several types of f l e x i b l e pavements are b u i l t , they a l l have 
the same basic design i n that provisions are made to strengthen the weaker 
sections of the foimdations by placing over these sections stronger and 
more stable materials i n varying depths so as to resu l t i n a reasonably 
uniform strength subgraAe throughout the length of a project. Over t h i s 
subgrade i s placed a base of uniform thickness commensurate with the basic 
factors previously given and the thickness of the surface course chosen. 

FOUNDATION MATERIAL CLASSIFICATION 
For general construction purposes, foundation materials are divided 

into six classes, which from description and f i e l d obseiwation can usually 
be recognized and treated accordingly. The general descriptions and uses 
of the classes are given i n Table 1. 

The six classes nicely cover the whole range of nat\aral materials en
countered i n roadbed construction and are found to be invaluable i n ob
taining a satisfactory foundation. As previously stated, they can normally 
be d i f f e r e n t i a t e d by f i e l d observation and examination; but f o r judging 
t h e i r value f o r f l e x i b l e pavement design, more d e f i n i t e methods of exam
ination are necessary f o r the f i r s t three cl a s s i f i c a t i o n s (see Table 2) . 
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XAHI£ 1 
aEHERAL GLASSmcmOR OF FOUKDAIION MAXERIAUS 

Usual Xypes of 
Slgnlf 100111; C h a r a c t e r i s t i c s end Uses 

Class Description Constituent Materials 
I F r i a b l e 

s o i l s 
Sands, 
lov c l a y content 
sand-clays, 
sand-gravels, 
t a l u s materials, 
cherty materials, 
and marls 

I I P l a s t i c SOXIB 
with low 
volume change 

High clay content 
sand-clays, 
sand-clay gravels, 
cherts, and 
s l l t y materials 

I I I Highly 
p l a s t i c 
and 
highly 
expansive 
s o i l s 

Clays, f i n e 
grained d i s 
integrated 
g r a n i t i c 
rock, and 
clay marls 

IV Feat^ muck, 
and organic 
s o i l s 

Highly-organic 
s o i l s , peat, 
stuck, and 
other unsatisfactory 
materials usually 
found i n marshy or 
svanip areas 

V Laminated 
materlELLs 

Shale, s l a t e 
p E U T t l E J J y d i s i n t e 
grated s c h i s t s 

VI Book Ledge rock, 
Ixmlders 

IMder proper compaction, generally can he used to f u l l height of embankment, 
generally do not need suhgrade treatment. 

Require c a r e f u l ccanpactlon and moisture control, generally need a topping 
layer or s p e c i a l treatment to obtain s a t i s f a c t o r y subgrade 

High volume changes or detrimental e3^}ansive properties, normally wasted or 
placed e i t h e r m the outer areas or bottom of embankments imere -Uie unstable 
features v i l l have l i t t l e or no e f f e c t on the service value of the embankment. 
I f occurring i n excavation, they are undercut and drained so that as necurly 
constant moisture content as possible i s maintained Require c a r e f u l compac
t i o n and moisture control, vhen used as foundation material, need topping 
layers or s p e c i a l treatment to obtain a s a t i s f a c t o r y subgrade 
Mot s a t i s f a c t o r y for embankment purposes, usually removed and WEis ted I f 
used, require s p e c i a l consolidation and topping lay e r s to obtain a s a t i s 
factory foundation and subgrade. 

Detrimental weathering properties and tend to disintegrate Use i n embankment 
requires c a r e f u l compaction and moisture control, large p a r t i c l e s must be 
broken down u n t i l at l e a s t iiO% passes Ho. It- sieve. Generally need seme form 
of treatment for a satlsfoctory subgrade 
Cannot be r e a d i l y Incorporated Into an embankment by layer construction, 
requires c a r e f u l d i s t r i b u t i o n of the p a r t i c l e s to avoid pockets and voids. 
I n excavation, undercutting and a topping layer I s needed to obtain a s a t 
i s f a c t o r y subgrade, with the rock surface so f i n i s h e d as to furnish proper 
drainage f o r the subgrade 

TABLE 2 
LIMITATIONS OF THE VARIOUS CLASSIFICATIONS OF FOUNDATION SOILS 

Foundation Material 
Group Classification 

Foundation S o i l 
Classification 

Dry Density, 
Ib/cu f t * 

Total Volime 
Change, % 

1 I 100 to 165 0 to 15 
I I I I - A i 100 to 165 15 to 25 

II-Ag 90 to 100 0 to 25 
I I I I I I - A 90 to 165 25 to 50 

I I I - B 80 to 90 0+ 
I I I - C 80- 0+ 

* At 2.65 specific gravity. 

S o i l surveys axe made on each project, with representative samples 
of the various horizons of the materials encountered being submitted to 
the laboratory f o r analyses. 

The s o i l survey consists of d r i l l i n g s made along the centerline of 
the project, with occasional supplemental soundings to the r i g h t and l e f t 
of the centerline. On the four-lane and wider projects, a three-line sur
vey i s made; two of the lines being at some equal distance each side of 
the centerline with random additional borings being made to secure def
i n i t e l i m i t s of the s o i l horizons i n the cross-section. As the borings 
are made, the materials i n each horizon are given a f i e l d i d e n t i f i c a t i o n 
or'description, together with i t s thickness and extent along the project. 
A l l t h i s information i s placed on the i d e n t i f i c a t i o n card accompanying the 
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sample. This f i e l d description, together with the tests made i n the lab
oratory, enables the engineer to make the correct i d e n t i f i c a t i o n f o r class
i f i c a t i o n . The tests conducted i n the laboratory Include gradation, Proc
t o r density, and t o t a l volume change from dryness to saturation. 

From the results of these tests and the f i e l d description, the class
i f i c a t i o n of the material i s made f o r the purpose of designing the subgrade 
f o r f l e x i b l e pavements. Development of t h i s c l a s s i f i c a t i o n , resulting from 
the study of foundations and subgrades under many hundreds of miles of 
f l e x i b l e pavements, has been previously discussed ( l ) . 

I n general. Class I corresponds to A-1, A-2, and A-3 of the Bureau of 
Public Roads So i l Classification System; Class I I to A-k and A-5j and Class 
I I I to A-6 and A-7. 

Each of these classes of materials carries i t s own depth of subgrade 
treatment. Class I material conforming to the required subgrade s p e c i f i 
cation requires no treatment; otherwise, a 6-in. treatment. Class I I - A ^ 
carries 6 i n . ; I I - A 2 9 i n . ; I I I - A 12 i n . ; I I I - B I 8 i n . ; and I I I - C 2k i n . 
of treatment. 

During grading operation the foundation i s undercut to the depth re
quired i n accordance with these schedxiles, and b a c k f i l l e d with selected 
subgrade treatment materials. This furnishes a reasonably uniform subgrade 
of at least 6 i n . i n depth throijghout the projects. Figure 1 shows the 
depth of undercut generally made. These subgrades a l l conform to \miform 

SUBGRADE ELEVATION-3 

DEPTH GENERALLY UNDERCUT 

CLASS OF 
FOUNDATION 
MATERIMS 

FULL 
DEPTH 

Figure 1. Depth of undercut. 



2k 

specifications and are required on a l l projects, regardless of the type 
and volume of t r a f f i c to be carried. 

SUBGRADE MATERIALS 
The subgrade materials usually consist of the best selected s o i l mate

r i a l s existing i n the v i c i n i t y of a project. These soils have varying 
gradation characteristics, depending on the section of the state i n which 
the projects are located. I n the Coastal Region they are usually sands or 
sand-clays; i n the Piedmont Region or the central part of the state they 
are usually sand-clays, topsoils, or sand-clay gravels; and i n the north
ern region or mountainous part they consist of cherts, ta l u s , or r i v e r t e r 
race deposits of sand-clays and sand-clay gravels. 

I n a l l cases, wherever possible from an economical point of view, 
where the undercutting required i s 12 to 2k i n . selected borrow of at 
least a Class I I material i s taken from the cut excavation and placed on 
the foundation material so that not more than 6 t o 9 i n . of the more sta
ble subgrade treatment material i s reqiiired. 

I n a l l instances the top 6 i n . of the subgrade or subgrade treatment 
i s chosen so as to have a volume change not i n excess of 12 percent, but 
satisfying the other requirements of density and gradation, so that a high
l y stable material i s obtained i n the top 6 i n . of the subgrade. For com
parison purposes t h i s usually conforms to about an A-I material i n the 
Bureau of Public Roads c l a s s i f i c a t i o n . 

I n many instances materials conforming to the subgrade specifications 
are not economically available i n the v i c i n i t y of the project, p a r t i c u l a r 
l y i n the southern sandy regions. I n such cases, fines (such as fi n e s i l t s 
or f r i a b l e clay s i l t s ) are a r t i f i c a l l y mixed into the top 6 i n . of the 
sandy material. I n other cases the Class I I materials, which are the clays, 
are st a b i l i z e d with coarse granular materials (sands, stone screenings, 
e t c . ) , using whichever type may be most economically available. 

BASES 
From the finished subgrade the bases and svirfaces are designed accord

ing to the c l a s s i f i c a t i o n of the road, anticipated t r a f f i c , type of mate
r i a l s available f o r use, and other l o c a l features, such as water tables, 
anticipated r a i n f a l l s , drainage conditions, and type of t r a f f i c expected 
to use the road. Bases are normally 8 i n . i n depth, with occasional bases 
6 i n . or 10 i n . deep. 

Studies are made i n the v i c i n i t y of the projects to determine the 
type of l o c a l material suitable f o r use i n base construction. 

I n the sandy Coastal Region, bases on farm-to-market roads are usual
l y 6 i n . sand-bituminous or sand-limerock. The sands are chosen to have 
a 50-lb s t a b i l i t y by the Florida bearing t e s t and the roadway i s required 
to have a minimum of 12 i n . of compacted sand conforming to these s p e c i f i 
cations. This gives the top 6 i n . of subgrade high s t a b i l i t y , and the 6-
I n . base i s then s t a b i l i z e d with either the bituminous material or crusher-
run limerock. 

Through the central part of the state the bases are constructed with 
l o c a l sand clays and topsoils, which normally have a weight per cubic foot 
of not less than 120 l b and a volume change of not more than 6 percent. 
I f the project i s anticipated t o take heavier t r a f f i c than the farm-to-
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market volume, the top i)- i n . of the base i s st a b i l i z e d by scarifying i n 
1 cu f t of crushed aggregate ranging i n size from about 1 i n . to ^ i n . 

In the northern or mountainous section of the state the bases are 
b u i l t of either crushed chert or crushed talus containing a minimim of 60 
percent of coarse aggregate retained on the 10-mesh screen and 100 percent 
passing the 1-J-in. screen. 

On a l l primary projects the bases are usually constructed of s o i l -
bound macadam, which i s a stone base having the voids f i l l e d with a l o c a l 
binder either occurring naturally or a r t i f i c a l l y produced so as to have a 
required gradation and a volume change of not more than 6 percent. 

A l l bases, regardless of the type of road, are primed with approxi
mately 0.2 gal per sq yd of a bitiminous material af t e r they have been 
consolidated t o 100 percent Proctor density. They are then maintained 
under r o l l i n g f o r a period of several days to allow cxiring to take place. 
After the primes have cured s u f f i c i e n t l y , various surfaces are placed 
thereon. 

SURFACES 
The bituminous surface consists of either the so-called double sur

face treatment or hot plant mixtures. A double surface treatment i s con
structed of an application of bituminous material on the prime, covered by 
a spreading of crushed aggregate of nominal 1-in. to ^ - i n . size. This i s 
"choked" with a small amount of crushed aggregate (size i n . t o No. k) 
p r i o r to a second application of bituminous material and a surface cover 
ing of material ranging from ^ i n . to No. 8. This type of surfacing i s 
used on a l l fam-to-market, secondary, and medium-traffic roads. 

The h e a v i e r - t r a f f i c roads carry about 1-̂  i n . of hot plant mix binder 
and a 1-in. asphaltic concrete surface course. To accommodate increased 
anticipated t r a f f i c volume and loads, these surfaces are thickened to as 
much as 3 i n . of asphaltic concrete base course, 2^ i n . of binder, and 1^ 
i n . of asphaltic concrete surface. 

Most hot plant mix siirface course mixture designs are based on min-
imums of about 2 ,000-lb s t a b i l i t y (Hubbard-Field), but sometimes the sta
b i l i t y minim-ums are increased f o r more heavily traveled roads. 

SHOULDERS 
So f a r , the shoulders usually have been turf e d . With a few excep-

ceptions, the shoulder material i s a selected l o c a l pervious t o p s o i l or 
other material with s u f f i c i e n t s t a b i l i t y to withstand t r a f f i c without ex
cessive r u t t i n g , but also suitable f o r growing grass. The exception to 
the use of the pervious material i s that because of the high r a i n f a l l (60 
t o 100 i n . per year) impervious material i s usually placed on the high 
side of the steeper curves to keep as much water as possible from seeping 
into the base and subgrade and consequently softening them. 
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