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Abstract

Stabilization characteristics of Pakphanang clay blended with
oil palm fiber ash (OPF) and rubber wood ash (RW) and
combinations were investigated. Chemical and physical
properties of the untreated clay OPF and RW were
determined. The clay was mixed with OPF and RW at 5, 10

and 15% by dry weight of soil at 0, 7, 14, 28 and 56 days
of curing. The influence of stabilizers and their combinations
is evaluated through Atterberg limits, standard Proctor
(Ucs),
(CBR),

compaction, unconfined compressive strength
modulus of elasticity, California bearing ratio
consolidation test, x-ray diffraction and scanning electron
microscope analysis. It was found that the addition of 10%
OPF and 10% RW obtained the maximum unconfined
compression strength of 4.23 ksc at 28 days but decrease
maximum dry density. While the optimum treated clay
specimen increase CBR value about 9.5% and pre-
consolidation load up to 2.9 ksc.

Keywords Pakphanang Clay, Oil Palm Fiber Ash, Rubber
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ABSTRACT : Stabilization characteristics of Pakphanang clay blended with oil palm fiber ash (OPF) and rubber wood ash (RW) and
combinations were investigated. Chemical and physical properties of the untreated clay OPF and RW were determined. The clay was mixed
with OPF and RW at 5, 10 and 15% by dry weight of soil at 0, 7, 14, 28 and 56 days of curing. The influence of stabilizers and their
combinations is evaluated through Atterberg limits, standard Proctor compaction, unconfined compressive strength (UCS), modulus of
elasticity, California bearing ratio (CBR), consolidation test, x-ray diffraction and scanning electron microscope analysis. It was found that the
addition of 10% OPF and 10% RW obtained the maximum unconfined compression strength of 4.23 ksc at 28 days but decrease maximum dry

density. While the optimum treated clay specimen increase CBR value about 9.5% and pre-consolidation load up to 2.9 ksc.

KEYWORDS : Pakphanang Clay, Compact, Oil Palm Fiber Ash, Rubber Wood Ash
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Fe,0, 10.71 3.16 0.51
SrO - - 0.08
CuO - 0.08 -
Na,0 1.70 - -
LOI 7.72 3.73 23.74
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Cr = Recompression Index
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Abstract
Stabilization characteristics of Pakphanang clay blended with
oil palm fiber ash (OPF) and rubber wood ash (RW) and

combinations were investigated. Chemical and physical

properties of the untreated clay OPF and RW were
determined. The clay was mixed with OPF and RW at 5, 10
and 15% by dry weight of soil at 0, 7, 14, 28 and 56 days of

curing. The influence of stabilizers and their combinations is

evaluated through Atterberg limits, standard Proctor
compaction, unconfined compressive strength (UCS),
modulus of elasticity, California bearing ratio (CBR),

consolidation test, x-ray diffraction and scanning electron
microscope analysis. It was found that the addition of 10%
OPF and 10% RW obtained the maximum unconfined
compression strength of 4.23 ksc at 28 days but decrease
maximum dry density. While the optimum treated clay
specimen increase CBR value about 9.5% and pre-
consolidation load up to 2.9 ksc.

Keywords Pakphanang Clay, Oil Palm Fiber Ash, Rubber

Wood Ash, Stabilization
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Properties ol
Unit Weight, t/m’ 1.50
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a13Usznay | Control (%) | OPF (%) RW (%)
MgO 1.52 3.22 3.82
Al,O4 19.15 1.54 0.33
Si0, 51.60 58.14 3.29
P,0s - 3.32 2.53
SO, 0.85 1.86 1.02
cl 1.07 0.93 0.07
K,0 3.21 11.49 20.12
Ca0 0.86 12.04 43.14
TiO, 1.61 0.26 -
MnO, - 0.23 1.35
Fe,0, 10.71 3.16 0.51
Sro - - 0.08
Cuo - 0.08 -
Na,O 1.70 - -
LOI 7.72 3.73 23.74
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c F

Si0,+Al,04+Fe,0; 4
L 50 70 | 62.84 | 4.13
waenN, %
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Na,O 'laitiin, % 15 15 - -
Lot laiifin, % 6.0 6.0 | 3.73 | 23.74
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Cr 0.0128 0.0266
WUYLAG  Pc = Preconsolidation Pressure

Cc = Compression Index

Cr = Recompression Index

4. ayUnan13iw

mnmimaaammmagﬂ"tﬁé’aﬁ fa
1. msuantin e v weaz e I W N EINA L
e v & a4

NMINFNLATNNTUADA LN 8TULALLANITAAFAINNANFEAN D
IR T AN UM INEN DL UE

2. msnantdn baUrduihiuuasdn loawmana i

A 4, Yoo

ANURNUIUUAIAARY TeazTasaanTIziwinuTIN

3. nseeuinlotduinsiusana liauiianuniian
o x v . a
WANAW daunsuautd ladonawaasnaldGudainunds
A X 4 a vo @ a &
WA TITHA A TNSI09GUINNTH

4. nsuausin lodhduihdunazid lalsawns san
2 e e e . v & . oA A
iiuAiAssauNWADILaze1 CBR Igelu udliaraiiusiia

A a ° v o o @ a

8z 10 % TINMIHRUANAz I AiaIdaunaLIaaad

5. mIuadtn ledrautihasuastan ldenaw sansa
M IWiAaU[A381 Hydration was Pozzolanic Reaction la@sas

datduansysznay CSH winannauduawsiinzianony

187

a a

naanIsndsznad
mu'i%’uﬁ"tﬁ%‘umsaﬁ'uamgumnﬁ‘mﬁﬂ’iﬂmé‘a

VAINDRURIVAIUATUNS wazsudszanuknaull 2548

lanan30199

[1] auwa Aunlong uaz 3@ LIRWIATTY. 2543 IAEEY
idassuazdndiaes dunewns nsssEIraIuaIUNS
atvinsmaniuazinalulad. 22. wiih 489 — 500.

2] auwa aunlonia, Taiaw 1wk uaz drwa Adled.
2546. wansznUIINNTRNLE e Azt 1Aan s
BN dana STl oSauaUuGTIuUG. UREHEEE RN
AMIAOUNIAUWITR A37 1 14 — 16 W.0. 2546 LTou
AIuATUNT 2. maauys wifl 199 - 204,

[3] afTy @mnﬁ%naﬁ. 2544. immumsmaauqmauﬁ'ﬁmaa
TuduLs Mz ioasLan Self Support 8. U NN
LUAIFITITNTT

[4] Redus, J.F. 1958. Study of Soil — Cement Base Courses
on Military Airfields. Highway Research Board, Bulletin.

[5] Awal, abdul A.S.M. 1979. Effect of Portland Cement
Mixing on Soil Properties. Master of Engineering Thesis,
Geotechnical Engineering Program, Asian Institute of
Technology.

[6] Terrel, R.L., Barenberg, E.J., Mitchell, .M. and Thomson,
M.R. 1979. Soil Stabilization in Pavement Structures A
User's Manual Mixture Design Consideration, Vol. 2,
Washington, D.C., US Government Printing Offices.

[7] Felt, E.J. 1955. Factors Influencing Physical Properties of
Soil — Cement Mixtures. Highway Research Board,
Bulletin 108.

[8] Mitchell, L.J. 1976. Properties of Cement — Stabilized
Soils. Cite by Housman, M.R. 1990. Engineering
Principles of Ground Modification. McGraw — Hill Publ.
Co., Sydney.

[9] Sherwood, P.T. 1968. The Properties of Cement
Stabilized Materials. Road Research, No. 205.

[10] Terrel, R.L., Barenberg, E.J., Mitchell, J.M. and Thomson,
M.R. 1979. Soil Stabilization in Pavement Structures A
User's Manual Mixture Design Consideration, Vol. 2,

Washington, D.C., US Government Printing Offices.



188

1 a a d
NIFHNSUWINANHINTHNUE 3.

9 H
M3seuInNmMIeINTsuTesrIma Asan 13

~ J o Y @ ~
14-16 NHEMAY 2551 Tiqmmaumﬂuﬂmuuw NN WHINYALYT



189
a a U a =~ Y Y d Z’ U
WE]VIﬂS‘iﬁJTI1Qﬂ1€Jﬂ1W — mmﬂammamwauﬂumumﬂ1nwuanuaa11&ﬂ1auu1uuzaaz
Y Y d'd Y
!ﬂ11”81@1/‘”517]89]1]53@1149]38?]14!'E)\‘l
PHYSICO - MECHANICAL BEHAVIER OF SELF — CEMENTING OIL PALM ASH

AND RUBBERWOOD ASH —- PAKPHANANG CLAY MIXTURE
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A1 0, 5, 10 uaL 15 % vouh A tagimsnadeum Atterberg Limits 13 ounoUf10819 1A M5 UA8ARI09814
HUDATTIU il naniftmngaw (OMC) uazﬁu‘ﬁmq 0,7, 14, 28 11z 56 U NATUMMaWALAUIAEY Anyn Tnseasn
fgamﬂﬁ"w Scanning Electron Microscope (SEM) A3195152noUNAAIA18T X — Ray Fluorescence (XRF) FIUDINTIIN
24A1/52NOVVDIIAIEIT X — Ray Diffraction (XRD) WU ﬁu‘ﬁﬂ%”uﬂgaﬁuﬁﬁﬁ’amﬁ’ﬂﬂmﬁm’iﬁu 10 % uaztd lifeansn 10
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2.90 ksc BIFIAATATINTNTAAIVOIAL

ABSTRACT : Stabilization characteristics of Pakphanang clay blended with oil palm fiber ash (OPF) and rubber wood ash (RW)
and combinations were investigated. Chemical and physical properties of the untreated clay OPF and RW were determined. The clay
was mixed with OPF and RW at 5, 10 and 15% by dry weight of soil at 0, 7, 14, 28 and 56 days of curing. The influence of
stabilizers and their combinations is evaluated through Atterberg limits, standard Proctor compaction, unconfined compressive
strength (UCS), modulus of elasticity, California bearing ratio (CBR), consolidation test, x-ray diffraction and scanning electron
microscope analysis. It was found that the addition of 10% OPF and 10% RW obtained the maximum unconfined compression
strength of 4.23 ksc at 28 days but decrease maximum dry density. While the optimum treated clay specimen increase CBR value

about 9.5% and pre-consolidation load up to 2.9 ksc.

KEYWORDS : Pakphanang Clay, Oil Palm Fiber Ash, Rubber Wood Ash, Stabilization
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M5199 2. auiaN9IfInITNvesaUm eI nwd

autidvesaumiennwis Auaansolsinm
1) auianamenIn
Natural Water Content (NWC) 76.32 %
Liquid Limit (LL) 55.18%
Plastic Limit (PL) 27.36 %
Plastic Index (PI) 27.82 %
Specific Gravity (Gs) 2.69
Grain Size Distribution (1435 UU MIT)
13519 (Sand) YU 0.06 - 2 mm. 1297 %
AuAzNU (Silt) YUIA 0.002 - 0.06 mm. 83.63 %
Auition (Clay) Yu1@ <0.002 mm. 3.40 %
Unified Soil Classification CH
2) auliaNaIAINI TN
Total Unit Weight (Yt) 1.50 t/m3
Unconfined Compressive Strength (qu) 0.16 ksc
Sensitivity 1.68
Modulus of Elasticity (E50) 2.22 ksc
Strain at Failure (Ef) 11.86 %
3) awiamaal
pH 7.37
Chloride 7.7 g/kg
Organic Matter 5.81 %
Sulphate, 247 g/kg

~
3.2 msgneumuni
wuNawmtenhaniaiasdsgneuves  Sio, nag
[ I J v & A
ALO, 39101 70.75 % 1Tueinlsznaunandaliagiy
mangauiumMsUilgeanianmaniiaansien 3.

OPF He3ilsgneuved SioO,, ALO, 18 Fe,0, 331N
62.84 % /5@ SO, 1B 1.86 % waz 1y Na,0 f1LOT i
A 3.73 % wensanaslsznoumaunliniuuasgiu
ASTM C 618 nunansodalluals Pozzolana Class C I8
. 4
AR 4.

asdsznenves RW liawnsodaliiiluats Pozzolana
1ac9m15197 4. udriioanniidTunaues Ca0 w3 43.14 %
alianuemnsnnalner Hydration t@A1 LOI g4 23.7
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m3dsgnou | Control (%) OPF (%) RW (%)
MgO 1.52 3.22 3.82
ALO, 19.15 1.54 0.33
SiO, 51.60 58.14 3.29
PO, - 332 2.53
NoX 0.85 1.86 1.02
cl 1.07 0.93 0.07
K,0 3.21 11.49 20.12
CaO 0.86 12.04 43.14
TiO, 1.61 0.26 -
MnO, - 0.23 1.35
Fe,0, 10.71 3.16 0.51
SrO - - 0.08
CuO - 0.08 -
Na,0 170 - -
LOI 7.72 3.73 23.74

4 4
Mmaai 4. ﬂﬁl!,llQ‘fﬁ!ﬂﬂ!ﬂ']WSIJ@Q’cT'liiJ@”IfI“]fﬁ'llmnlllWlijm ASTM

Cc6l18
a3senou Class C | Class F | OPF RW

Si0,+AL0,+Fe,0,

Y 50 70 62.84 4.13
Tidesn, %
so, liifiu, % 5.0 5.0 1.86 1.02
Na,0 laitfin, % 1.5 1.5 - -
Lor lxinu, % 6.0 6.0 3.73 23.74
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Cr 0.0128 0.0266
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