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Assessment of Swelling Behaviors of Expansive Soils and Stabilization
with Cement and Fly Ash

Naphol Yoobanpot'* Pitthaya Jamsawang' Panich Voottipruex? and Sunchai Inthapichai?

Abstract

This paper studies swelling behavior of swelling
and stabilized soil. The swelling soil was stabilized by
cement, fly ash and cement-fly ash. The soil is classified as
high plasticity (CH). Owing to high percentage of fine
particles and high liquid limit and plasticity index, this
type of soil was identified as high degree of expansion.
It was found that the swelling soil can be improved by using

locally available materials such as cement and fly ash. In

Technology North Bangkok.

this study 3 % cement by weight of dry soil was used and
the swelling potential can be reduced to 8.5 times unstabilized
soil. For cost effectiveness, only 1% cement with 8% of fly
ash or 14% of fly ash alone can also be considered to improve
the swelling behavior of the soil that the swelling of the

stabilized soil was the same as that improved by 3% cement.
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Consolidation, Plasticity Index
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Property Value
Gravel (80 - 4.75 mm), % 32
Sand (4.75 — 0.075 mm), % 5.6
Silt & Clay, % 91.2
Classification CH
Specific gravity 2.66
Liquid Limit ,% 72
Plastic Limit ,% 32
Plastic Index ,% 40

Soil Type Plasticity index (PI) | Maximum swell Rate of secondary Swell pressure | Swell ratio
(%) (%) swelling (kPa)

Unimproved swelling soil 40.0 8.80 0.01224 160

Improved swelling soil

1% cement 271.7 1.45 0.00176 200 6.1
3% cement 26.2 1.03 0.00142 140 8.5
5% cement 22.5 0.73 0.00076 90 12.1
7% cement 16.2 0.65 0.00071 80 13.5
1% cement-5% flyash 26.6 1.33 0.00299 130 6.6
1% cement-10% flyash 235 0.99 0.00209 100 8.9
1% cement-20% flyash 21.8 0.73 0.00120 80 12.1
5% flyash 28.5 3.03 0.00649 160 29
10% flyash 26.0 1.40 0.00245 80 6.3
20% flyash 24.5 0.89 0.00239 40 9.9
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