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This research investigates the possibility of using calcium carbide residue
(CCR) and fly ash (F) to improve strength of a silty clay and explains the chemical
mechanism. Calcium carbide residue is waste products remaining from acetylene gas.
Fly ash is waste products remaining from power plants. Influential factors studied
includes CCR:F ratio, binder content, water content and curing time.

Test results show that the CCR reduces dry unit weight and increases optimum
water content of the compacted CCR stabilized silty clay. Maximum strengths of the
stabilized clay for all combinations of CCR and F are at the optimum point. Plasticity
index decreases with CCR content and almost constant for the CCR contents in excess
of 7%. This CCR content is regarded as lime fixation point that provides the highest
strength. Below this point, the strength is practically constant. When fly ash is mixed
with clay and CCR in excess of 7%, the free Ca(OH), reacts with fly ash (pozzolanic
reaction) and increases strength. The etching on fly ash surface due to the pozzolanic
reaction is observed from the scanning electron microscope photos. Thermal gravity

analysis shows that for CCR content higher than 7%, the pozzolanic reaction plays a



great role on the strength development. Used Ca(OH), between 7 and 28 days of

curing of CCR and F stabilized clay is higher that that of CCR stabilized clay.
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Na,O ND 0.07 ND ND
K,O 3.17 2.66 7.93 33
LOI 3.44 1.23 1.35 1.21




41

Calcium carbide
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Calcite (Cc) 3.5%
Graphite (G) 19.8%
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STRENGTH DEVELOPMENT IN SILTY CLAY STABILIZED
BY CALCIUM CARBIDE RESIDUE AND FLY ASH
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ABSTRACT : This paper investigates the possibility of using calcium carbide residue and fly ash to improve the strength of silty
clay. Calcium carbide residue(Ca(OH,)) is waste products remaining from acetylean gas. Fly ash is waste products remaining from
power plants. The Ca(OH), +fly ash were admixed 3% and 10% by dry weight of soil. The study aim to determine the optional
CalOH), : fly ash for this strength development with clay. The variable parameters are ten mixing ratios of caleium carbide and fly
ash, water contents at 80% 100% 120% 140% of optimum water content{(OWC). The Ca(OH),+{ly ash-clay mixture were compacted
under Modified Proctor energy and cured for 7, 28, 60 and 120 days. The unconfine a compression tests on the sample were then
carried out. The results showed that the Ca(OH),#fly ash were admixed 10% at mixing ratio 90:10 were hightest strength, The
mixing ratio 90:10 gives compressive strength 4,500 kPa at 7 days curing and 11,500 kPa at 120 day curing.

KEYWORDS : Soil cement, Silty clay, Caleium carbide residue and fly ash, Unconfined compressive strength.
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