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CHANYUTH KHONGKRED : STRENGTH DEVELOPMENT OF
MARGINAL LATERITIC SOIL STABILIZED WITH SLAG-FLY ASH
GEOPOLYMER. THESISADVISOR : PROF. SUKSUN HORPIBULSUK,

Ph.D., 67 PP.

GEOPOLYMER/LATERITIC SOIL/FLY ASH/SLAG

Margina lateritic soil is generally stabilized with Ordinary Portland cement.
The cement production consumes energy significantly and emits carbondioxide (CO,)
to atmosphere, leading to greenhouse effect. Geopolymer is a green binder, which use
fly ash (FA) as a precursor. Geopolymerization reaction can be improved by an
addition of calcium-rich material. Steel slag, which is abundant in Thailand, is
composed of very high calcium oxide. This thesis attempts to investigate effects of
liquid akaline activator, curing time and slag to FA ratio on unconfined compressive

strength (UCS). The lateritic soil : FA : dlag ratios studied are 60:30:10, 50:30:20 uag

40:30:30, the sodium silicate:sodium hydrolysis (NaSiO3:NaOH) ratios are 100:0,
90:10, 80:20, 50:50 and 40:60 and the curing timesare 7, 14 and 28 days.

The modified compaction test results show that the maximum dry density
increases with increasing slag content and the optimum akaline content increases
with increasing N&SiO;.  The UCS mainly depends on curing time, slag content and
NaSiO3 content. The input of NaSIOs3 increases the viscosity of the liquid alkaline
activator and fastens the geopolymerization reaction resulting lower optimum liquid
alkaline activator. Considering the workability and cost effectiveness, the reduction in

N&SIO; (increase in NaOH over 50%) reduces the viscosity of the liquid akaline



activator and increases initial setting time. Though the UCS of high NaOH
geopolymer is lower than that of low NaOH geopolymer, the 7-day UCS values of
high NaOH geopolymer meets the requirement for stabilized base of the Department
of Highways, which are 1.7 MPa for low traffic loads and 2.41 MPa for high traffic
loads, respectively. The optimum NaOH is found to be 50-60% where the UCS is
greater than the requirement of Department of Highways. Scanning electron
microscopy analysis shows that the low UCS of FA-slag geopolymer is caused by the
poor leaching process of silica and alumina oxides from FA whereas FA particles of
high UCS specimen have many etching holes, which indicate the better
geopolymerization reaction.

This research shows the viability of marginal lateritic soil improvement with
FA-slag geopolymer to be green stabilized base layers. The suggested NaOH content
isabout 50 to 60% and theslag : FA isabout 3: 1to 1: 1inwhichthe UCSis greater
than the requirement of the Department of Highways. Besides, future works on the

investigation of durability, permeability and cost effectiveness are recommended.
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