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SUMETH WANTANA: STABILIZATION OF MODIFIED CRUSH ROCK-
FLY ASH GEOPOLIMER AS BASE PAVEMENT MATERIAL.
ADVISOR : ASST. PROF. PREEYAPHORN KOSA, Ph.D.

Marginal crushed rock (CR) is generally stabilized with Ordinary Portland
cement. The cement production consumes energy significantly and emits carbon
dioxide (CO.) to atmosphere, leading to greenhouse effect. Geopolymer is a green
binder, which use fly ash (FA) as a precursor. This thesis attempts to investigate
effects of liquid alkaline activator, curing time and Crushed to FA ratio on unconfined
compressive strength (UCS). The crushed rock: FA ratios are 95:5, 90:10 and 85:15,
the sodium silicate solution: sodium hydroxide solution (Na>SiOs: NaOH) ratios are
50:50 and the curing times are 7, 14 and 28 days.

The results of modified compaction test show that the maximum dry density
decreases with increasing fly ash content and the amount of fly ash will affect the
optimum moisture content. The UCS of geopolymer crushed rocks varied according
to curing time duration, which met the requirement of the Department of Highways,
which are 1.72 MPa for low traffic loads and 2.41 MPa for high traffic loads,
respectively. The study also revealed that all the three ratios provided greater UCS
than the requirement of the Department of Highways. The scanning electron
microscopy analysis showed that the samples developed higher UCS as a result of
silica and alumina leaching from FA, which left the FA with etching holes. This well
indicated geopolymerization.

This research shows the possibility of marginal crushed rock quality
improvement with FA geopolymer to stabilize base layers. The suggested fly ash
content is about 10 to 15% so that the amount of alkaline solution is sufficient to leach
out silica and alumina to create a sufficiently flexible polymerization system that can
continually improve its performance over the extended life span.Besides, future works
on the investigation of durability, permeability and cost effectiveness are

recommended.
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