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Strength of Recycled Concrete Aggregate Binding with Fly Ash-Rice
Husk Ash based Geopolymer for Pavement Sub Bases Application

Theerapruet Poltue' Apichat Suddeepong2 and Suksun Horpibulsuky

Suranaree University of Technology, Suranaree, Muang, Nakhon Ratchasima 30000

Abstract

This research presents the use of fly ash-rice husk ash (FA-RHA) based geopolymer for improv-
ing the compressive strength of recycled concrete aggregate (RCA) to meet the standard requirements for
base material specified by the Department of Highway (DOH) and Department of Rural Road (DRR),
Thailand. The geopolymers that were used in the study were from a mixture of fly ash from coal-burning power
plants and rice husk ash from rice mill, which was obtained in the process of burning rice husk with a liquid
alkaline activator (L), which is a mixture of sodium hydroxide solution (NaOH) and sodium silicate solution
(NaZSiO3). FA/RHA ratios studied were 100/0 80/20 60/40 50/50 40/60 20/80 and 0/100, while the NaOH/
NaZSiO3 ratios studied were 50/50 60/40 80/20 and 100/0. The mixtures were compacted under the modified
proctor energy. RCA-FA-RHA geopolymer samples at each NaOH/N azSiO3 ratio were prepared at optimum
liquid alkaline activator content (OLC) for unconfined compressive strength (UCS) tests. The UCS test was
conducted at 7, 28 and 60 days of curing. The test results showed that the UCS of RCA-FA-RHA geopolymer
increased as the FA and curing time increased and the NaOH/N. azSiO3 ratio decreased. By comparing the 7-day
UCS results to the specified strength requirement for base material of the DOH and DRR, rice husk ash was
noted to be able to be used in conjunction with fly ash for up to 76.8% and 87.1 % at NaOH/N aZSiO3 =50/50,

respectively. RCA-FA-RHA geopolymers can be used as a sustainable stabilized base material.
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@159 1 auARuBLazENTANAAINIINVEINOUN3AS lTLha

Basic Engineering Properties Standard RCA
Los Angeles Abrasion < 40% ASTM C131, C535 38.96
California bearing ratio > 80% AASHTO T193 190
Specific gravity-Coarse aggregate AASHTO T85 2.61
Water absorption-Coarse aggregate, % AASHTO T85 6.0
Specific gravity-Fine aggregate AASHTO T84 2.62
Water absorption-Fine aggregate, % AASHTO T84 9.2
Swelling ratio, % AASHTO T193 0.01
Optimum moisture content, % AASHTO T180 11.6
Maximum Dry Density, g/cm3 AASHTO T180 1.77
USCS Classification SwW
D10, mm. 0.18
D30, mm. 0.82
D60, mm. 3.7
C, 20.55
C. 1.01
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Chemical compositions FA RHA

(Yowt.)

Silicon Dioxide (SiO,) 38.53 | 90.08

Aluminum Oxide (Al,O3) 20.49 0.78

Iron Oxide (Fe,O3) 14.85 0.52

Calcium Oxide (CaO) 13.76 0.60

Magnesium Oxide (MgO) 3.10 0.66

Potassium Oxide (K,0) 1.76 1.35

Sodium Oxide (Na,O) 0.58 0.12

Sulfur Trioxide (SO3) 0.86 0.05

Loss on Ignition (LOI) 0.52 0.24
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SeRuTwasafinlddadoUsinmmsazane Na SiO,
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