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THI NGOC QUYNH TRAN: IMPROVED PERFORMANCE OF CEMENT-STABILIZED

LATERITIC SOIL USING RECYCLED MATERIALS REPLACEMENT AND NATURAL

RUBBER LATEX FOR PAVEMENT APPLICATIONS.
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Base Appl.ications

This research aims to study the potential of using recycled materrals and

natural rubber tatex (NRL) in rmproving the performance of cement-stabitized laterit]c

soiL for pavement app[ications. The steeI sl.ag (5S) and recycled concrete aggregate

(RCA) rep[acement ratios of 500/o and 70% were studied. The cement content of 5o/o

by weiqht and dry rubber to cement (r/c) ratios of )a/o, 3o/o, 5o/o, 10%, and 1570 were

examined. Geotechnica[ laboratory experimentaI programs were investigated under

severaI infl.uent factors such as steeI stag-to-taterrtic soi[ (SS:LS) ratios, recyc[ed

concrete aggregate-to-Lateritic soil. (RCA:LS) ratios, dry rubber-to-cement (r/c) ratios in

order to clarify three main objectives of the research. Firstty, unconfined compressive

strength (UCS) and rndrrect tensrte strength (lTS) tests, and microstructure analysrs

incIuding scanning eiectron microscope (SEM) and X-ray diffraction (XRD) were

performed. Secondl.y, rndirect tensil.e resitlent modulus (lT M,) and indirect tensi[e

fatigue (lT F") tests were conducted in order to assess the resilient modulus and fatigue

life of cement-NRL stabllized recycled materiaLs and [ateritic soiI blends under cyctic

loadlnq conditions. FinaL[y, the durability against wetting-drying (w-d) cyctes test of

cement-NRL stabilized recycled material.s and lateritic soil btends was performed. The

unconfined compressive strength (UCS* 6), weight [oss, water absorption, and

microstructural change were considered as the results of the w-d cycles test.

The strength resutts showed that the cement-NRL stabilized recycled materials

and lateritic soil btends can be used as pavement base course materiats as their

strength meets the minimum strength requirement specified by Department of

Highway, Thailand. The coexistence of cement hydration products and NRL fitms



formed by optimum NRL content (optimum r/c ratro) can reduce the pore space and

enhance the interpartic[e bond strength, resulting in the strength deve[opment of

cement-NRl stabilized blends. The optimum r/c ratio was found to be 3% and 5o/o for

cement-NRL stabitized SS:LS and RCA:LS bl.ends, respective[y producing the highest

vaIues of UCS, lT5, lT M,, and lT Fn, which were higher than those of cement stabilized

SS:LS and RCA:LS blends. However, beyond the optimum r/c ratio, the excessive

amount of NRL generated thick NRLfilms and retarded the cement hydration process,

resul.trng in low-strength devel.opment. The cement-NRL stabil.ized SS:LS btends

exhlbited higher mechanicaI strength propertres and fatigue properties than the

cement-NRL stabilized RCA:LS btends. ln addition, for both types of recycled materiaLs,

the cement-NRL stabilized SS/RCA:LS blends with 70% recycled materiaI replacement

ratio exhlbited superior mechanicaI strength and fatigue properties than the samptes

with 50% recycled materra[ replacement ratro. lt was also found that the mechanical

strengths and fatigue properties of cement-NRL stabilized studied bLends re[iant on

the r/c ratlo. Hence, the retatronship between UCS, lTS, lT Mr, and lT Fn of cement-

NRL stabitized SS:LS and RCA:LS samp[es at various r/c ratios was established with high

accuracy. The durability test result showed that the UCS*6 of cement-NRl stabitized

btends increased with the increase of the number of w-d cycles, up to the third cycte

and then decreased beyond 3 cycles. The SEM images a[so indicated that the presence

of NRL fllms infiltrates pores and cracks of cement-stabilized structure, resu[ting in the

higher UCS*d and Lower weight loss and water absorption of cement-NRl stabitized

SS:LS and RCA:LS blends compared to the cement stabitized SS:LS and RCA:LS blends.

This research wil.[ provide new insights into improved mechanical of cement-

stabitized lateritic soiI using rerycled materia[s replacement and natural rubber latex

for pavement apptications. Recycled material.s applications are not onl.y improving the

unfavorabte properties of lateritic soil to comply with the specifications for high

votume roads designated by internationaI or locaL road authorities but also contrlbute

to solving the environmental burden due to the increasing waste material.s. With

similar elastic and tensile properties to synthetic polymer additives, NRL is recognized

as a "green'additive to improve the microstructure and mechanical properties of



cement-stabllized materiats atternate to Synthetic polymer additives. The shortcoming

of cement-stabitized materia[s such as brittle behavior as wetI as durability can al'so

be enhanced by using naturaI rubber latex.
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