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Abstract

The purpose of this research are to study the effect of surfactants on soil compaction
efficiency and to study the efficiency of geopolymers on the shear strength of compacted soil.
Soil samples use here are high plasticity clay (CH), high plasticity silt (MH), and silty sand
(SM). The surfactants used here are Nonyl Phenol Ethoxylate, CON-AID, and Sodium Dodecy!
Sulfate. The geopolymer used in this study is fly ash mixed with alkaline activator which this
is the mixture of Sodium Hydroxide (NaOH) and Sodium Silicate (Na,SiOs) with ratio of 1:1.

For the experimentally to study the effect of surfactants on soil compaction efficiency,
the surfactant concentrations are varied 4 levels (5%, 10%, 15% and 20% by weight for Nony!
Phenol Ethoxylate and CON-AID and 0.2, 0.4, 0.6 and 0.8 molar for Sodium Dodecy! Sulfate).
The modified compaction test results indicated that the soil compaction using Nonyl Phenol
Ethoxylate and Sodium Dodecy! Sulfate has not capability to increasing the compacted soil
density. On the other hand, the maximum dry densities are reduced and the optimum moisture
content of the compacted soil changed as comparing to the compaction test results using tap
water. CON-AID, which is anionic surfactant, can be increased the maximum dry density of
fine grained soils (high plasticity clay and high plasticity silt) for high concentrations (more than
20%) as comparing with the test results using tap water.

Based on the study of the efficiency of the geopolymer on shear enhancement of the
compacted soils, fly ash is mixed with the soil at a constant ratio of 1:10 and then performed
the modified proctor test using alkaline activator mixed with water at a constant ratio of 1:10.
The amount of alkaline solution is varied until the appropriate moisture content was obtained.
This optimum moisture content was then applied to the soil for compaction and shearing test.
The normal stresses are varied from 0.4, 0.6, 0.8 and 1.0 MPa for direct shear test on
compacted samples under non-curing state and curing for 7 days. The results indicate that
the optimum moisture content of silty sand and high plasticity silt mixed with fly ash based
geopolymer is slightly higher than those of sample mixed with tap water. The optimum
moisture content of high plasticity clay is however slightly decrease when they were mixed

with fly ash based geopolymer. Soils mixed with fly ash based geopolymer tend to give a



higher state of the peak shear strength for curing sample about two times of soils mixed with
tap water. This suggests that the fly ash based geopolymer can be enhancing the shear
strength of soils by increasing of cohesion and friction angle by chemical reactions between
tab water, fly ash and alkaline activator. Soil improvement techniques using geopolymer can

be applied for strengthening the soil embankment, soil slope and earth dam foundation.





