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ABSTRACT

Series of laboratory test were conducted to investigate strength properties of cement —
fly ash stabilized soil. The objective of the study is to investigate the possibility of partial
replacement of cement with fly ash in the process of making soil cement column in Chiang Mai
subsoil by deep mixing techniques. Properties of the stabilized soil resulting from the laboratory
test were also applied in analyzing behaviours of soil cement column retaining structure for
excavation work in a case of Chiang Mai subsoil profile

Subsoil boring was conducted to collect 3 soil sample representing Chiang Mai subsoil
profile : top soil from depth 0.0 — 1.5 meter, clayey sand (SC) from depth 2.0 — 2.3 meter and stiff
clay from depth 3.8 — 7.2 meter. Two test series were conducted to study strength properties of
stabilized soils. In the first test series, unconfined compression test on soil stabilized with various
ratios of stabilizing agent were conducted to establish suitable ratio. In the second test series,
triaxial compression were conducted to study stress — strain properties of the stabilized soil to be
used in finite element analysis.

In the unconfined compression test series, the stiff clay soil sample was mixed with
cement and fly ash at binding volume of 200 kg/m3 and 400 kg/m3 and with 5 different ratio of
cement to fly ash (C:F) ranging between 10:90 to 50:50. The results show that mixtures which

could produced stabilized soil having unconfined compressive strength of 60 t/m’ suitable for soil



cement column in deep mixing could have ratio of cement : fly ash 50:50 or 40:60 or 31:69 with
binder volume of 280 kg/m3, 385 kg/m3 and 400 kg/m3 respcetively

In the triaxial compression test series, all the 3 soil sample were mixed with cement
and fly ash at binding volume of 200 kg/m3 and 300 kg/m3 and with ratio of cement fly ahs to
17:83 and 10:90 respcetively. At to 28 days of curing, the samples were subjected to
unconsolidated undrained triaxial test at 15, 20 and 25 t/m’ confining pressure. Results of the test
indicate that, eventhough confining pressure has very little effect on the compressive strength,
effects on modulus of elasticity (E) are clear. In the relationship between modulus of elasticity
and shear strength E,=K.S the coefficient K can be related to the confining pressure by the
equation K =0.300, +91.55 (C,=t/m’ )

In the analysis of retaining structure using soil-cement column behavior by finite
element method, Chiang Mai subsoil simplified to consist of 2 main layer of soil was assumed.
The upper soil layer was assumed to be sand having depth varying between 3-5 metres and the
lower soil layer was assumed to be stiff clay. Depth of excavation were varied between 4-8
metres. 0.60 metre of diameter soil-cement column of 2-4 rows and with embedded length 0-10
times column diameter were applied as the retaining structure. All the analysis results were
summarized as guideline for designing retaining structure for varying depth of excavation and

thickness of top soil layer at specified safety factor against failure and lateral displacement limits.



