S0il Compaction

Denszification of the soil by decreazing voids in the soil (entrapped air) to improve the structural
stability and related charactenistics of the soil. Improved stability of certain characteristics of the
zo1l may be achieved by mechanical or chemical means.

P‘urp-u:nsea. of compacting soil
increases soil strength => increased bearing capacity, slope stability, pavement system

strength
" decreases amount of zettlement =~reduces damage to structure from foundation
movement (especially from differential settlement)
decreases permeability — e.g_ dams, levees, lagoon (liner) bottoms
improve site conditions for the construction process itzelf (working platform)
decrease frost susceptibility (decreased voids, less water infiltration)
control soil expansion (using chemical additive like hydrated lime or cementitions agent
plus careful moisture and density control)

Other means of stabilizing and compacting z0il can include
"  dewatering — lowering proundwater elevation to reduce the availability of free water, alzo

allows the zoil to become denser due to higher effective stresses (reduce z01l buovancy)
= preloading — surcharge soil with other zoil temporanly to cause the zo01l to densify under
the temporary weight

Field compaction
Field compaction requires applying mechanical forces to compact the so1l particles.

Usnpally done with a roller:
Smooth-Wheel Roller

=  Rubber-Tire Roller

= Sheeps-Foot Roller

= Vibratory Roller ==Acceleration (for coarze-gramed and dry soilz, especially granular)
Degree of compaction depends on:

1. Characteristics of the compaction equipment
a) mass, size
b) area over which the applied compactive force 1s applied
c) type of roller (mbber tire, drum_ sheep=foot)
2. Characteristics of the so1l
a) type of soil (cohesive, granular, mix)
b} moisture-density relationship of the zo1l
c) water content
d) initial density



3. Construction process
a) number of passzes
b} layer (lift) thickness (applied prezsure diminishes with depth)
c) travel speed
d) wvibration (frequency, intensity)
(table below is from pages 118-119 in Das)
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