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ABSTRACT

Recent research on the efficiency of different methods of
s0il compaction carried out at the Georgia Institute of Technology
indicated that for a given soil at a constant water content and
subject to 2 given contact pressure the density attained depended
oen the size of compaction device and the thicimess of the layer
being compaeted.

The object of the investigation undertaken was to investigate
the influence of the factors of compaction device size and compacted
layer thickness on the density of a cohesive soil, The investigation
was ecarried out on an analytical and experimental basis using cir-
cular ecompaction feet, The soil used was an orange-brown, sandy,
silty clay of moderate compressibility.

In the anaiytical investigation the soil was assumed to be a
perfectly elastic, homogeneous and isotropic material, Initially a
purely analytical approach was attempted but this was later replaced
by & method invelving the use of a Newmark influence chart for
verticik pressures beneath a surface loading, The mean pressure over
a layer immediately below the compaction foot was ecalculated based on
eylindrical and cenical assumptions of pressure distribution throughout
the layer, Curves showing the reiationship between this pressure and
the ratie of compactiom foot radius to compacted layer thickness were
developed,

In the experimental investigation the soil was compacted statically

by circular cempaction feet varying in diameter from one to four inches,
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Contact pressures of 150, 200 and 250 pounds per sguare inch were
used in the tests, Cylindrical sampling was used throughout.
The dry density versus the ratio of foot radius to layer thickness
relationships for each foot were found at 150 pounds per square
inch and for the two intermediate feet at the two higher pressures,

The theoretical and experimental mean pressures over the
compacted layer were compared,

These investigations led to the following conclusions, For
a constant applied pressure the density increases with decrease
of compacted layer thickness relative te foot radius but at a
decreasing rate, The rate at which density inecreases and the
densities attained depends on the foot size, As the compacted
layer thickness decreases relative te foot radius the density
attained approaches a constant value, This maximum density is
attained with a relatively thicker compacted layer with the larger
compaction feet, For cempacted layer thicknesses roughly less
than the foot radius the greatest densities are attained by the
smallest feet, For compacted layer thicknesses roughly greater than
the foot radius the greatest densities are attained by the largest
feet, In addition, the layer thickness for each foot at which the
density approaches the maximum increases as the contact pressure
increases, Increase in pressure does not necessarily invelve

corresponding increases in density.






