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ABSTRACT 

Recent research on the e f f i c iency of d i f f e r e n t methods of 

s o i l compaction carr ied out a t the Georgia I n s t i t u t e of Technology 

indicated that f o r a given s o i l a t a constant water content and 

subject to a given contact pressure the density a t ta ined depended 

on the s ize of compaction device and the thickness of the layer 

being compacted. 

The object of the invest igat ion undertaken was to invest igate 

the inf luence of the factors of compaction device s ize and compacted 

layer thickness on the density of a cohesive s o i l . The invest igat ion 

was carr ied out on an a n a l y t i c a l and experimental basis using c i r 

cular compaction f e e t . The s o i l rased was an orange-brown, sandy, 

s i l t y clay of moderate compressibi l i ty . 

I n the a n a i y t i c a l invest iga t ion the s o i l was assumed to be a 

p e r f e c t l y e l a s t i c , homogeneous and isot ropic m a t e r i a l . I n i t i a l l y a 

purely a n a l y t i c a l approach was attempted but t h i s was l a t e r replaced 

by a method involving the use of a Newmark inf luence chart f o r 

vertic&fe pressures beneath a surface loading. The mean pressure over 

a layer immediately below the compaction foot was calculated based on 

c y l i n d r i c a l and conical assumptions of pressure d i s t r i b u t i o n throughout 

the l a y e r . Curves showing the re la t ionsh ip between t h i s pressure and 

the ra t i© of compaction foot radius to compacted layer thickness were 

developed. 

I n the experimental inves t iga t ion the s o i l was compacted s t a t i c a l l y 

by c i rcu la r compaction f e e t varying i n diameter from one to four inches. 



v i i 

Contact pressures of 15>0, 200 and 250 pounds per square inch were 

used i n the t e s t s . C y l i n d r i c a l sampling was used throughout. 

The dry density versus the r a t i o of foot radius to layer thickness 

re lat ionships f o r each foot were found a t 150 pounds per square 

inch and f o r the two intermediate f e e t a t the two higher pressures. 

The t h e o r e t i c a l and experimental mean pressures over the 

compacted layer were compared. 

These invest igat ions led to the fol lowing conclusions. For 

a constant applied pressure the density increases w i th decrease 

of compacted layer thickness r e l a t i v e to foot radius but a t a 

decreasing r a t e . The r a t e a t which densi ty increases and the 

densi t ies a t ta ined depends on the foot s i z e . As the compacted 

layer thickness decreases r e l a t i v e to foot radius the density 

at ta ined approaches a constant va lue . This maximum density i s 

a t ta ined w i t h a r e l a t i v e l y th icker compacted layer w i t h the larger 

compaction f e e t . For compacted layer thicknesses roughly less 

than the foot radius the greatest densi t ies are a t ta ined by the 

smallest f e e t . For compacted layer thicknesses roughly greater than 

the foot radius the greatest densi t ies are a t ta ined by the la rgest 

f e e t . I n add i t ion , the layer thickness f o r each foot a t which the 

density approaches the maximum increases as the contact pressure 

increases. Increase i n pressure does not necessari ly involve 

corresponding increases i n densi ty . 



1 
imODUGTION 

Compaction as referred to soil means the act ©f densifying the 

soil. The soil grains themselves are largely incompressible but 

pressing of the soil particles closer together expels air and water 

from the soil mass and decreases the void spaces in the soil. 

The excavation of soil masses in their natural state and the 

subsequent redeposition of these soil masses without compaction 

increases the average porosity, permeability and compressibility of 

the soil and greatly reduces the resistance to internal scour by 

water veins. Therefore since ancient times it has been customary 

to compact fills to be used as dams or levees. However no special 

attention was given to the compacting of highway embankments as the 

road surfaces were flexible enough to remain unharmed by the 

settlement of the fill. 

This practice did not have any serious disadvantages until the 

beginning of the twentieth century when the demand for hard-surfaced 

roads was increased by the advent of the automobile. It was soon 

realized that roads on these uncempacted fills were liable to break 

up or become very uneven. The necessity of avoiding these conditions 

led to attention being focused on methods of economically and efficient

ly compacting the soil. At the same time the development of earth cam 

construction provided additional incentive for the development of 

construction techniques in the compaction of rolled fills. 

Thus the object in compacting a soil is to improve its physical 

properties. In particular to increase its strength and bearing 

capacity, to reduce its compressibility and decrease its ability t© 


