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SOE THIHA : SHEAR STRENGTH ENHANCEMENT OF SOILS USING
GEOPOLYMER. THESIS ADVISOR : DECHO PHUEAKPHUM, Ph.D.,

66 PP.

COHESION/FRICTION ANGLE/CURING PERIOD/SOIL IMPROVEMENT/

GEOPOLYMER

The objective of this study is to experimentally assess the efficiency of
geopolymer for strengthening of soil material. Geopolymer is a utilizing of fly-ash
(FA) mixed with sodium hydroxide (NaOH) and sodium silicate (Na,SiO3) as alkaline
activator. The ratio of NaOH and NaySiOg3 is 1:1. Three types of soils are used and
two conditions of soil sample were prepared for testing; soil samples mixed with fly-
ash based geopolymer and mixed with water. For sample with FA geopolymer, each
type is mixed with FA based geopolymer of 10% of dry soil by weight (FA/soil =
0.1). Alkaline activator (AL) is fixed at 10% of optimum moisture content (OMC) of
soil samples by weight (AL/water = 0.1). They were compacted at OMC state then
performed the direct shear test to determine non-curing strength (at O day) and curing
strength (at 7 days). The results indicate that OMC of silty sand and high plasticity
silt (sludge) which mixed with fly-ash based geopolymer is slightly higher than those
of sample mixed with water. OMC of clayey soil however is slightly decrease when
mixed with fly-ash based geopolymer. Soils mixed with fly-ash based geopolymer
tend to be higher state of the peak shear strength for curing sample about two times of
soils mixed with water. This suggests that fly-ash based geopolymer is enhancing the

shear strength of soils by increasing of cohesion and friction angle. Soil improvement



techniques using geopolymer can be applied for strengthening soil embankment, soil

slope and earth dam foundation.
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