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ABSTRACT

This research presents the improvement of sub-standard lateritic soil using cement-polymer
mixtures. Mixing polymer into cement to create such a cement-polymer mixture could cause the
cement use reduction in the cement stabilization technique for roadway applications. Cement as a soil
stabilizing agent has been popularly used to stabilize any sub-standard materials for the road.
However, the cement-stabilized material has relatively less flexural strength and still prone to have a
moisture sensitivity characteristic even it can provide good compressive strength. This study aims to
determine a proper ratio between cement and polymer for using as a stabilizing agent for sub-standard
lateritic soil. This polymer would assist gaining more flexural strength and less moisture sensitivity
for such cement-stabilized lateritic soil. In this study, the cement-polymer mixtures in forms of the
paste were investigated with cement type 1, styrene acrylic (SA) and styrene butadiene rubber (SBR)
polymers to make a new type of laterite binder with varying the polymer content of 0, 5, 10, 15, 20%
by dry mass of cement. Cement-polymer paste samples were cured for 7 and 28 days before a series
of the compressive strength tests, the flexural strength tests, and the water absorption tests. The results
revealed that the 10% polymer (SA) and 15% polymer (SBR) content of cement can provide the best
compressive strength with better flexural strength and least water absorption compared to other
mixtures. With this proper ratio of cement : Styrene acrylic (SA) polymer of 90 : 10 and Styrene
butadiene rubber (SBR) of 85 : 15 is used as a binder varying the cement content 2, 4, 6, 8 and 10%
by dry mass of sub-standard lateritic soil. The unconfined compressive strength test and water
absorption test were tested to determine the appropriate amount for improving sub-standard lateral

soil. It was found that cement : styrene acrylic (SA) and styrene butadiene rubber (SBR) that



standardized laterite were used at equal amounts of 1.6% and 2.4%. The cement modified part used
the amount equal to 3.3% which can reduce the consumption of binder and cement-polymer mixtures
can prevent more moisture than normal cement. With this proper ratio, it can be further used in

stabilizing the sub-standard lateritic soil for roadway application.
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2.2.4 MsNATOUMIAINATUHAI (MINIFIU NA.-N 102/2515)
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2.2.9 MINAABLMGATHI (MINF1U Australian Standard AS1141.53-1996)
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3.4.2 MINATOVHIAMUATINAIKAI (Liquid Limit, L.L.) (MA3§ 1 Na.-N. 102/2515)
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3.4.3 MINATOUHIAMAAINANAAADN (Plastic Limit, P.L.) (NA3FIM Na.-N. 103/2515)
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344 mimaaumimé’mmugan’hmmgm (Modified Compaction Test) (W1A5§1U

Nna.-N. 108/2517)
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3.4.5 MINATOLUIANOUVBIAUNLAANUY (CBR HULNTI) (NN Na.-N.

109/2517)
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MINATOUVLIIOA (Compressive Strength)
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Styrene acrylic (SA)
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4 120.00 90: 10 108.00 12.00 10 300.00
6 180.00 90 : 10 162.00 18.00 10 300.00
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10 300.00 90: 10 270.00 30.00 10 300.00
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4.1.1 MINATIVIUIANAZVBINIAAY (Grain Size Analysis)

{ (% IS A @
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YHANTUNT] Percent Finer (%)
(D) (W.)
1/2 in. 12.5 100
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No. 200 0.075 37.30
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Abstract

This paper presents the improvement of sub-standard
lateritic soil using cement-polymer mixtures. Mixing polymer into
cement to create such a cement-polymer mixture could cause
the cement use reduction in the cement stabilization technique

for roadway applications. Cement as a soil stabilizing agent has

been popularly used to stabilize any sub-standard materials for
the road. However, the cement-stabilized material has relatively
less flexural strength and still prone to have a moisture
sensitivity characteristic even it can provide good compressive
strength. This study aims to determine a proper ratio between
cement and polymer for using as a stabilizing agent for sub-
standard lateritic soil. This polymer would assist gaining more
flexural strength and less moisture sensitivity for such cement-
stabilized lateritic soil. In this study, the cement-polymer
mixtures in forms of the paste were investigated with varying the
polymer content of 0, 5, 10, 15, 20% by dry mass of cement.
Cement-polymer paste samples were cured for 7 and 28 days
before a series of the compressive strength tests, the flexural
strength tests, and the water absorption tests. The results
revealed that the 10% polymer content of cement can provide
the best compressive strength with better flexural strength and
least water absorption compared to other mixtures. With this
proper ratio, it can be further used in stabilizing the sub-standard

lateritic soil for roadway application.

Keywords: Soil Improvement, Lateritic Soil, Cement, Polymers,

Compressive Strength
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n‘mﬁw'aﬁl'ﬂ\l Styrene acrylic
1. guin VDUV
2. fovazvawdnimun $ovaz 50.0 - 56.0
3 pH 70-90
4. maumilen (Brookfield RVT, CPS) 500 - 2,000
5. lonic nature Anionic
6. AT 1.000 - 1.100
7. mnmunuiiuvale < 1 water
8. leﬁﬂﬂ 100 degree ¢
9. miazanghui nszawmhnn

2.2 Jumeunsivy

fidunounsdnu 2 Tu Ae MIvadeumMEnTIdIUTARHAY
- - = - - - . - «
Fuud-ndwes uaznisvedeutiionUSinanisanduun-Indues

Tunnsusuusshugniwismnmsgudieldiudusesitumedudioud
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2.2.1 msvaaeumBhsIduiaquaSans-Indiues

nsmadeumsRndnuTaguaninud-Induesifieiiluldiiy
Fafouusrauduns-Indues uardensiliduduuivesnuaud
Uszanit 1 AulnEaesedn Styrene acnylic Tngvinniswanfaegng
yoapuiiFuuiuasindueslusnsdausig q il
Yudud : Tndwes = 100 : 0 (Yudud 100% uay Indes 0%)
Yudied : Tndwes = 95: 5 (Yuduiud 95% uar Tndwies 15%)
Yudiang - Indwes = 90 : 10 (Yuduiud 90% uay Induies 10%)
Yudiud : Tndwes = 85 : 15 (Yudiud 85% uay Indimes 15%)
Yudud : ndwes = 80 : 20 (Yudiud 80% uay Iwdiwes 20%)

vm"qmnuauujutﬁmﬁmﬁuué’viﬂﬂuiiv"luu'uuwa'aﬁ"naﬂ'w
yaaeu (Mold) vurm na 4 @, 817 16 @1, g9 4 @, Uwanain
wivuwfuuidedesiumsgyidenmduuinaimeg Al
u 24 Filusdnivhegneenannuuy NntuienAfeE 1 mAdey
u.asi'qﬁ:wﬁn‘lﬁﬁﬂu?aauﬁ'zﬁw-lﬁnﬁ'::mea'ﬁnu.ciumq YueE
naaeuilgumgiiieanineignisun 7 uay 28 Ju Tainasiu
srezalunsun nsilasGuduinisiauinegimaaey e
ﬂiumqmiﬂu'u"wﬁ'zasjﬂﬂﬂmanuﬁﬁﬁuuﬂﬁﬂ (Flexural Strength)
ANUNINTFIU ASTM C3d8 uarArdaiuusada (Compressive
strength) AMNATEIM ASTM C109 / C109M tfiemdnadoindiues
egheduau 3 Medrauanduzuil 2 uar 3 vdsndudimum

dnsduivnzanve i fiouysradnud ndues

2.2.2 minmasy Soil Cement Subbase

Tunsvindevaznisuianvndeuiugnisiosinasguiiiuan
vaiugnia Audndeuyszadund Indueslusnsidwinngan
Tnednsdunaniivnnzanldnnuanismadeu idsuusdndilie
fidssuussdaiigeiian uazimnaniuluyiuiasng q Tned
swandundunauid
fugns 3000 3 ansiiousranuFumd Induies 60 niu (2%)
Augnia 3000 N anseaszanudmud-Induies 120 n3u @%)
Fugnsa 3000 n3u ansfoutsranuFuud- ndues 180 N3 (6%)
Fugns 3000 nu ansfonysranuduiud nduies 240 n3u 6%)
Fugns 3000 nu ansFounsranuuud Indwes 300 N3 (10%)

wﬁw'|nﬁuﬁmuﬁwauu’]utﬁmﬁmﬁuué'vﬁ'ﬂ.ﬂusSﬂg'[uu.’uuwia
fadravaday (Mold) vuia durirgudnannielu 10.16 «u. g
11.64 @u. #2833n015UAdALUUFINTINIATFIU (Modified
Compaction) Fuvsnaeudufivnzan (Optimum Moisture
Content) wdtmnduiiegheeanmnuuundeuayinuinios
nada Ui miinli sy Feaudinanudiswatannuiuui
mmfuﬁuiuﬁ’mzhmmaauﬁqquﬁﬁmmumqmiﬂu 7 uay 28 u
uandluzudl 4 sednasiuszesaalunisus vnsiulaedudud
nswauAIREadey densuangmsumminiegslumadeuindeiy

usadnuuubidniia (Unconfined compressive strength test) tfionn

Aiadeindssuusidnuasiiegasun 3 Meg muanasgIused
fuyna@uduud via.-u. 206/2532 [1] uawmaaumsqmﬁuﬁw
(Capillary rise test) AudiuAnuNINTg Australian Standard AS
1141.53-1996 [2] wpshugniaiiviuusinunmseanuanduud-
Tnduesludmnduiivanzaniiongms iy 7 uag 28 Ju

3. WANITNAFDUNAZAATIZ

HanAasuAiIaITuLsIan (Flexural Strength) wudndaudisgnadl
maiauEULsIRaRSaTduR 9 ﬁmqmiu’u 7 uay 28 u
wandluzuil 5 wariiinindesuuseingeantisnsdou Yudumd : nd
wio$ = 80 : 20 iAWy 135 ksc fiDrgnsUn 7 Fu war 147 ksc ii
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wileliiuian silinsimunidsusssindeiiu
HanAaBu1a95uusadn (Compressive strength) wuiifou
Fedafinmsianniasuusssaiiansidiusma 4 flergmsuu 7 vay
28 Ju uamaluzuil 6 vaziidrirdeivusidngeaniiansidiu
Yudst : Tndwed = 90 : 10 fiwiriu 306 ksc fiorgnsuu 7 Ju
uay 367 ksc fio1gn1sun 28 Ju dunalddrariaeiuusedadian
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e P ' o s oo & TR T
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9
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