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ABSTRACT

In this research, the using of oil palm fiber ash (OPFA) and rice husk ash (RHA)
as binder in oil palm shell aggregate concrete (OPSC) were investigated. The OPFA and RHA,
having particle size smaller than 45 micron were used in this study. The studied concrete was
prepared, using OPFA and RHA as cement replacement at three of 10, 20 and 30% (by weight
and on dry weight basis) and using oil palm shell (OPS) as coarse aggregate. The slump
controlled between 50-60 mm. The properties of the OPSC specimens, cured at the age of 1, 7,
14, 28, 56 and 90 days, there included drying shrinkage, bulk density, water absorption and
compressive strength. Ultrasonic velocity and splitting tensile strength tests were performed after
1, 7 and 28 days of curing. Chloride-ion penetration tests were performed after 28 and 90 days.
Microstructure formation of the specimen OPSC was studied, using Scanning Electron
Microscope (SEM), X-ray Fluorescence (XRF) and X—Ray Diffraction (XRD).

Results revealed that the bulk density and drying shrinkage of OPSC decreased
whereas the water absorption increased with the increasing percentage of OPFA and RHA. It was
found that the highest value of 28 day compressive strength of OPSC was 28.54 MPa. The OPSC
with 10-30%OPFA yielded the compressive strength of 25.12, 21.56 and 19.47 MPa and OPSC
with 10-30%RHA yielded 29.29, 25.21 and 21.71 MPa, respectively. Strength activity indexes of
10-30%OPFA and 10-30%RHA were all higher than 75%. The splitting tensile strength of OPSC
with 10-30%O0PFA (2.43-2.99 MPa at 28 day) and with 10-30%RHA (2.40-2.82 MPa at 28 day)
dramatically decreased. However, they met standard ASTM C 330-97. The ultrasonic velocity of
OPSC decreased with 10-30% (2.95-3.22 km/sec at 28 day). Furthermore, it was found that the
resistance to penetration of chloride-ions OPSC with 10-30%RHA at 90 days were increased

with increasing percentage of RHA were between 37-70%.

()



XRF, XRD analysis of OPSC specimens by 10, 20 and 30% in OPFA and RHA
at 28 days revealed the existence of calcium hydroxide (CH), calcium silicate hydrate (CSH) and
Ettringite, which confirmed the occurrence of pozzolanic reaction in these specimens. SEM
analysis of the 90 days specimens, showed that pores in paste and the number of needle-like
Ettringite, CH and CSH compounds were increased with increasing proportion of OPFA and
RHA.

Several regression models were proposed, correlating some important
parameters to properties of OPSC with OPFA and RHA. The best correlation between measured
values and available mathematical models was achieved for the modified proportional specimen

to optimize both ashes content in OPSC mixtures.

Keywords : Oil palm shell, Oil palm fiber ash, splitting tensile strength, Compressive strength,

Ultrasonic velocity, Chloride-ion penetration
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{ 1o a & o o ¢ Jd o T W 1
A15199 ﬂJ.ﬂWﬁNﬂ3$ﬁﬂﬁﬁﬁﬁNWUﬁm@Mﬁﬂiﬁui%ﬁﬂTﬁnﬁﬂuﬂiﬁ1@]m@ﬂ%ﬂgﬁﬂﬂuﬂ?ﬁ

v
Jd o w
wasmnzaauigu

T F. p F, v, w
Correlation 1| .779(*¥*%)| .825(**) J739(%) 796(*) | .951(**)
! Sig. (2-tailed) 0.001 0.000 0.023 0.010 0.000
Correlation TT9(**) I .925(%*%)| .916(**)| .946(**)| .738(**)
e Sig. (2-tailed) 0.001 0.000 0.001 0.000 0.002
Correlation 825(**) | .925(*%*) 1 J761(%) JT8T(*) | 753(*%*)
P Sig. (2-tailed) 0.000 0.000 0.017 0.012 0.001
Correlation T39(%) | .916(**) 761(*) L .994(**)| .904(**)
f Sig. (2-tailed) 0.023 0.001 0.017 0.000 0.001
Correlation 796(%) | .946(**) T8T7(*) | .994(*) 1| .943(*%)
Vr Sig. (2-tailed) 0.010 0.000 0.012 0.000 0.000
Correlation O510%) | 738(C¢*) | .753(**)| .904(**)| .943(**) 1
" Sig. (2-tailed) 0.000 0.002 0.001 0.001 0.000

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J Jd o 1 1w 1
AN A-2 ?ﬂﬁhﬂ'i$ﬁ‘ﬂ‘ﬁﬁ“ri‘ﬁiJ‘WlJ‘ﬁéU’éJ\‘l!ﬁﬁliﬁl&i%’ﬂ’JNﬂWﬁ’JLLﬂiGING] ﬂl@ﬂ%ﬂyjﬁﬂﬁ]uﬂ?ﬁ

¢ J v ¢ 3w o oy
u?ﬁi?uﬂga']ﬂ']ailu']l]uWﬁulﬂ'lclﬂﬂ']allu'lllu Glu@ﬁi']ﬁjuiﬂﬂag 10

T F. p F, v, w
Correlation 1| .773(**%)| .813(**) 794(%) 767(%) | .936(**)
! Sig. (2-tailed) 0.001 0.000 0.011 0.016 0.000
Correlation TT3(*%*) L .970(%*%)| .992(**)| .989(**)| .802(**)
e Sig. (2-tailed) 0.001 0.000 0.000 0.000 0.000
Correlation BI3(*¥*) | .970(*%*) 1] .949(*%*) | .947(**)| .845(*%*)
P Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
Correlation JT94(%) | .992(**) | .949(**) 1| .999(*%*) 706(*)
f Sig. (2-tailed) 0.011 0.000 0.000 0.000 0.034
Correlation J6T(*) | 989(Ck*) | .947(k*) | .999(**) 1 .685(*)
Vr Sig. (2-tailed) 0.016 0.000 0.000 0.000 0.042
Correlation 936(%*) | .802(¢*) | .845(**) .706(*) .685(*) 1
" Sig. (2-tailed) 0.000 0.000 0.000 0.034 0.042

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J Jd o 1 1w 1
A5 NN A3 ?ﬂﬁhﬂ'i$ﬁ‘ﬂ‘ﬁﬁ“ri‘ﬁiJ‘WlJ‘ﬁéU’éJ\‘l!ﬁﬁliﬁl&i%’ﬂ’JNﬂWﬁ’JLLﬂiGING] ﬂl@ﬂ%ﬂyjﬁﬂﬁ]uﬂ?ﬁ

¢ J v ¢ 3w o oy
u?ﬁi?uﬂga']ﬂ']ailu']l]uWﬁulﬂ'lclﬂﬂ']allu'lllu Glu@ﬁi']ﬁjuiﬂﬂag 20

T F. p F, v, w
Correlation 1| .791(**%)| .674(**) 761(%) J787(*) | .922(**)
! Sig. (2-tailed) 0.000 0.006 0.017 0.012 0.000
Correlation T91(*%*) Il 919(**)| .990(**)| .988(**)| .903(**)
e Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
Correlation 674(F*) | 919(*%*) 1] .874(**%)| .860(**)| .780(*%*)
P Sig. (2-tailed) 0.006 0.000 0.002 0.003 0.001
Correlation J61(%) | .990(**) | .874(**) | .998(**)| .923(**)
f Sig. (2-tailed) 0.017 0.000 0.002 0.000 0.000
Correlation J8T(*) | .988(F*) | .860(**)| .998(**) 1| .935(**)
Vr Sig. (2-tailed) 0.012 0.000 0.003 0.000 0.000
Correlation 922(**) | .903(**)| .780(**)| .923(**)| .935(**) 1
" Sig. (2-tailed) 0.000 0.000 0.001 0.000 0.000

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J J 1 Y 1
AT NN A4 ﬂWﬁiJ‘lJi%ﬁ‘ﬂ‘ﬁﬁﬁﬁiJ'V‘I‘L!‘ﬁéll’él\‘l!ﬁﬁl‘iﬁl&i%’ﬂ’JNﬂWﬁ’JLL‘]JiGING] ﬂl@ﬂ“fljﬂyjﬁﬂﬂuﬂgﬁ

¢ 3w v ¢ 3w o oy
u?ﬁi?uﬂga']ﬂ']aNu'ljJuWﬁleﬂ']Glﬂﬂ']allu'lllu Glu@ﬁi']ﬁjui@ﬂag 30

T F, p F, v, w
Correlation 1| 775(%%)| .749(**)| .830(**)| .810(**)| .822(**)
! Sig. (2-tailed) 0.001 0.001 0.006 0.008 0.000
Correlation TT5(%%) I 941(0%%)| .968(**)| .958(**)| .949(**)
e Sig. (2-tailed) 0.001 0.000 0.000 0.000 0.000
Correlation JTA9(¥*) | .941(**) 1| .798(*%) JT76(%) | .8T1(**)
P Sig. (2-tailed) 0.001 0.000 0.010 0.014 0.000
Correlation 830(%*%) | .968(**) | .798(**) 1] .999(**)| .959(**)
f Sig. (2-tailed) 0.006 0.000 0.010 0.000 0.000
Correlation B10(*¥*) | .958(**) T76(%) | .999(**) 1| .956(*%)
Vr Sig. (2-tailed) 0.008 0.000 0.014 0.000 0.000
Correlation 822(%%) | .949(¢*) | 871(**)| .959(**)| .956(**) 1
" Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J J 1 Y 1
AN A-5 fﬂﬁiﬂJi%’d‘ﬂ‘ﬁﬁ‘l/iﬁiJ“V‘I’L!‘ﬁell@\‘llﬁﬁl‘iﬁuﬁ%ﬁ’JNﬂWI’JLLﬂiGING] ﬂl@ﬂ%ﬂyjﬁﬂ@uﬂ?ﬁ

¢ 3w v ¢ 3w o oy
N?ﬂﬁ’:]llﬂga']ﬂ'laMu'ljJUWﬁlJlﬂ']Glﬂﬂ']allunJu Glu@ﬁi']ﬁjuj@ﬂag 0-30

T F P p. F, v,
Correlation 1| .679(k%)| .488(**)| .618(**)| .738(**)| .746(**)
! Sig. (2-tailed) 0.000 0.001 0.000 0.000 0.000
Correlation 679(+%) 1| 70104%)| .950(**)| .978(**)| .964(**)
. Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
Correlation A88(¥*) | . 701(**) 1| .824(*) 0.356 0.316
P Sig. (2-tailed) 0.001 0.000 0.000 0.069 0.108
Correlation GI8(¥¥) | .950(**)| .824(*¥) 1| .884(**)| .860(**)
P Sig. (2-tailed) 0.000]  0.000|  0.000 0.000|  0.000
Correlation T38(%) | .978(**) 0.356| .884(**) 1] .996(**)
N Sig. (2-tailed) 0.000 0.000 0.069 0.000 0.000
Correlation T46(¥*) | .964(**) 0.316| .860(**)| .996(**) 1
v Sig. (2-tailed) 0.000 0000 0108  0000|  0.000
Correlation 557(%) 0.112|  -0.231 0.017 0.083 0.121
" Sig. (2-tailed) 0.000 0.462 0.127 0.913 0.681 0.547
Correlation 0.000| -.486(**)| -.628(**)| -.530(**)|  -0.360|  -0.310
A Sig. (2-tailed) 1.000 0.001 0.000 0.000 0.065 0.115
Correlation 0.000| -.478(**)| -.637(**)| -.534(**)|  -0.355| -0.315
W/B
Sig. (2-tailed) 1.000 0.001 0.000 0.000 0.069 0.109
Correlation T79Ck%) | 847(¥*) | 376(*)| .744(*¥*)| .879(**)| .893(**)
E Sig. (2-tailed) 0.000 0.000 0.011 0.000 0.000 0.000

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).
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a3l A-see)  mdulszantanduiuiveuiiodussniemidiuyseen vesdoya
aouniamiaswnzanhdaniumaud lohduiui lusandndesas 0-30
w A W/B F,
Correlation S557(*%) 0.000 0.000| .779(**)
! Sig. (2-tailed) 0.000 1.000 1.000 0.000
Correlation 0.112| -.486(**)| -.478(**)| .847(**)
Fe Sig. (2-tailed) 0.462 0.001 0.001 0.000
Correlation -0.231| -.628(**)| -.637(**) 376(%)
P Sig. (2-tailed) 0.127 0.000 0.000 0.011
Correlation 0.017| -.530(*%)| -.534(*%)| .744(**)
P Sig. (2-tailed) 0.913 0.000|  0.000|  0.000
Correlation 0.083 -0.360 -0.355| .879(*%)
i Sig. (2-tailed) 0.681 0.065 0.069 0.000
Correlation 0.121 -0.310 -0.315| .893(*%)
v Sig. (2-tailed) 0.547| 0115  0.109]  0.000
Correlation 1| .754(C%%) | 776(%*)| .562(**)
" Sig. (2-tailed) 0.000]  0.000|  0.000
Correlation T54(%%) 1| .982(*%*) 0.000
A Sig. (2-tailed) 0.000 0.000 1.000
Correlation TT6(R*%) | .982(*%*) 1 0.000
W/B
Sig. (2-tailed) 0.000 0.000 1.000
Correlation 562(*%) 0.000 0.000 1
E Sig. (2-tailed) 0.000 1.000 1.000

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J J 1 Y 1
AN A-6 ﬂWﬁiJ‘lJi%ﬁ‘ﬂ‘ﬁﬁﬁﬁiJ'V‘I‘L!‘ﬁéll’él\‘l!ﬁﬁl‘iﬁl&i%’ﬂ’JNﬂWﬁ’JLL‘]JiGING] ﬂl@ﬂ“fljﬂyjﬁﬂﬂuﬂgﬁ

s g} @ @ 1
N?ﬁiﬂ]i]ﬂgﬂﬁhaNUWNNW?{ML{{HLﬂﬁU Glu@@liﬁ’f')u%jf]ﬁlﬁg 10

T F, p F, v, W
Correlation 1| .755(*%) .629(%*) J752(%) 760(*) | .959(*)
! Sig. (2-tailed) 0.001 0.012 0.020 0.017 0.000
Correlation JT55(%%) 1| .897(**)| .978(**)| .981(**) 0.558
e Sig. (2-tailed) 0.001 0.000 0.000 0.000 0.059
Correlation .629(%) | .897(**) 1| .866(**)| .873(**) 0.440
P Sig. (2-tailed) 0.012 0.000 0.003 0.002 0.152
Correlation JT52(%) | 978(**%)| .866(**) 1] 1.000(*%*) T78(%)
f Sig. (2-tailed) 0.020 0.000 0.003 0.000 0.023
Correlation J60(*) | .981(Ck*) | .873(**) | 1.000(**) 1 786(*)
Vr Sig. (2-tailed) 0.017 0.000 0.002 0.000 0.021
Correlation .959(**) 0.558 0.440 778(%) 786(%) 1
" Sig. (2-tailed) 0.000 0.059 0.152 0.023 0.021

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J J 1 Y 1
A5 NN A-7 ﬂWﬁiJ‘lJi%ﬁ‘ﬂ‘ﬁﬁﬁﬁiJ'V‘I‘L!‘ﬁéll’él\‘l!ﬁﬁl‘iﬁl&i%’ﬂ’JNﬂWﬁ’JLL‘]JiGING] ﬂl@ﬂ“fljﬂyjﬁﬂﬂuﬂgﬁ

s g} @ @ 1
N?ﬁiﬂ]i]ﬂgﬂﬁhaNUWNNW?{ML{{HLﬂﬁU Glu@@liﬁ’f')u%jf]ﬁlﬁg 20

T F, p F, v, w
Correlation 1| .743(**%)| .857(**) 778(%) 755(%) | .947(**)
! Sig. (2-tailed) 0.002 0.000 0.014 0.019 0.000
Correlation JT43(*%*) 1| .834(%*%)| .985(**)| .979(**)| .645(**)
e Sig. (2-tailed) 0.002 0.000 0.000 0.000 0.009
Correlation 857(F*%) | .834(**) 1| .883(**)| .883(**)| .823(**)
P Sig. (2-tailed) 0.000 0.000 0.002 0.002 0.000
Correlation JTT8(F) | .985(**) | .883(**) L] .999(**)| .836(**)
f Sig. (2-tailed) 0.014 0.000 0.002 0.000 0.005
Correlation J55(%) | 979(Ck*) | .883(**)| .999(**) 1| .819(**)
Vr Sig. (2-tailed) 0.019 0.000 0.002 0.000 0.007
Correlation O47(¥%) | .645(**) | .823(**)| .836(**)| .819(**) 1
" Sig. (2-tailed) 0.000 0.009 0.000 0.005 0.007

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J J 1 Y 1
A15197N A-8 ﬂWﬁiJ‘lJi%ﬁ‘ﬂ‘ﬁﬁﬁﬁiJ'V‘I‘L!‘ﬁéll’él\‘l!ﬁﬁl‘iﬁl&i%’ﬂ’JNﬂWﬁ’JLL‘]JiGING] ﬂl@ﬂ“fljﬂyjﬁﬂﬂuﬂgﬁ

s g} @ @ 1
N?ﬁiﬂ]i]ﬂgﬂﬁhaNUWNNW?{ML{{HLﬂﬁU Glu@@liﬁ’f')u%jf]ﬁlﬁg 30

T F. p F, v, w

Correlation 1| .813(**%)| .775(**)| .810(**)| .803(**)| .963(**)
! Sig. (2-tailed) 0.000 0.001 0.008 0.009 0.000

Correlation B13(**) 1| .964(**%)| .977(*%)| .973(**)| .759(**)
e Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.001

Correlation JTT5(4%) | .964(**) 1] .924(%*%) | .921(**)| .745(*%*)
P Sig. (2-tailed) 0.001 0.000 0.000 0.000 0.001

Correlation BL0(K*) | 977(*%) | .924(**) 1] 1.000(**) | .977(*%*)
f Sig. (2-tailed) 0.008 0.000 0.000 0.000 0.000

Correlation 803(*¥*) | .973(**) | .921(**)| 1.000(**) 1| .974(**)
Vr Sig. (2-tailed) 0.009 0.000 0.000 0.000 0.000

Correlation 963(Ck*) | 759(Ck*) [ 745(C¢*) | 9T7T(**)| .974(**) 1
" Sig. (2-tailed) 0.000 0.001 0.001 0.000 0.000

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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{ 1o a v o J Jd o 1 1w 1
A5 N A-9 fﬂﬁiJﬂﬁ$ﬁ‘ﬂ‘ﬁﬁ‘ﬁ'ﬁiJ‘Wu‘ﬁell@\‘llﬁﬁlﬁﬁuﬁ%ﬁ’JNﬂWI’JLHJiGING] "U@\‘l"lgljﬂig,ﬁﬂ@uﬂgﬁ

J g} o @ 1
mai’auﬂzmﬂmMumuwamﬁ'nmau Glu@ﬁiWﬁ')u%}f]ﬂﬁ% 0-30

T F. p P.. F, v,
Correlation 1| .690(*%*) 0.115] .381(**)| .665(**)| .681(**)
! Sig. (2-tailed) 0.000 0.380 0.003 0.000 0.000
Correlation .690(**) 1| .509C%)| .761(**)| .906(**)| .911(**)
. Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
Correlation 0.115] .509(**) 1| .900(**)| .426(**)| .396(*)
P Sig. (2-tailed) 0.380 0.000 0.000 0.010 0.017
Correlation 381(*¥*) | .761(**)| .900(**) 1| 714(%)| .681(**)
P Sig. (2-tailed) 0.003 0.000|  0.000 0.000|  0.000
Correlation 665(KF) | .906(F*%) |  .426(F*%)| .T14(**) 1| .975(*%)
N Sig. (2-tailed) 0.000 0.000 0.010 0.000 0.000
Correlation 681CFF) | 911(**)|  396(*)| .681(**)| .975(**) 1
v Sig. (2-tailed) 0.000 0000 0017  0000|  0.000
Correlation 3590¢%) | -0.169| -.828(**)| -.647(**)| -371(*)| -0.327
" Sig. (2-tailed) 0.005 0.196 0.000 0.000 0.026 0.051
Correlation 0.000| -.393(**)| -.924(**)| -.852(**)| -.480(**)| -.428(**)
A Sig. (2-tailed) 1.000 0.002 0.000 0.000 0.003 0.009
Correlation 0.000| -415(**)| -.950(**)| -.863(**)| -461(**)| -.412(*)
W/B
Sig. (2-tailed) 1.000 0.001 0.000 0.000 0.005 0.012
Correlation J7904%) | .883(**) 0.092| .436(**)| .806(**)| .821(**)
E Sig. (2-tailed) 0.000 0.000 0.485 0.000 0.000 0.000

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).
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AR A9e) mdulszantanduiuiveuiiodussnieaidiuyseen vesdoya
aouniamaaswnzanhdniwumaudunay Tusandndevas 0-30
w A W/B F,
Correlation 359(*%) 0.000 0.000| .779(**)
! Sig. (2-tailed) 0.005 1.000 1.000 0.000
Correlation -0.169| -.393(**)| -415(**%)| .883(*%*)
B Sig. (2-tailed) 0.196 0.002 0.001 0.000
Correlation | -.828(**)| -.924(**)| -.950(**) 0.092
P Sig. (2-tailed) 0.000 0.000 0.000 0.485
Correlation -.647(%%) | -.852(k*%) | -.863(**)| .436(**)
P Sig. (2-tailed) 0.000]  0.000]  0.000]  0.000
Correlation -371(%)| -.480(**)| -461(**)| .806(**)
i Sig. (2-tailed) 0.026 0.003 0.005 0.000
Correlation -0.327] -428(%%)| -.412(%)| .821(*%)
v Sig. (2-tailed) 0.051| 0009  0012|  0.000
Correlation 1| .883(**%)| .904(**) 256(%)
" Sig. (2-tailed) 0.000 0.000 0.049
Correlation .883(*%*) 1| .986(*%*) 0.000
A Sig. (2-tailed) 0.000 0.000 1.000
Correlation 904(%*%) | .986(**) 1 0.000
W/B
Sig. (2-tailed) 0.000 0.000 1.000
Correlation .256(%) 0.000 0.000 1
E Sig. (2-tailed) 0.049 1.000 1.000

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).
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Quality Improvement of Oil Palm Shell Aggregate Concrete with Rice Husk

Ash on Physico-Mechanical Properties
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Abstract

Quality improvement of concrete with oil palm shells (OPS)
as coarse aggregate with mineral admixture of rice husk ash
(RHA) on physico-mechanical properties was investigated.
RHA was replaced ordinary Portland cement, type 1 (OPC)
with different proportions of 10, 20, and 30 wt%. RHA cement

pastes behaviors in normal consistency of hydraulic and
setting time were also carried out. Physical and mechanical
properties consisting of drying shrinkage, bulk density, water
absorption, tensile strength, and compressive strength of
OPS concrete were compared with cubes cured in water at 7
and 28-day. Fresh OPS concrete was found to have better
workability while its 28-day air-dry density was 2.8-8.6%
lower than control concrete. Furthermore, compressive
strength of 10%RHA replacement of OPC for curing of 28-
days showed highest value of 29.5 MPa. However, these
results were still within the normal range for structural

lightweight concrete.

Keywords: Rice husk ash, Oil palm shell aggregate,
Lightweight  concrete, = Physico-mechanical  properties,
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2.1 Yaqitly
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m&umnu‘%ﬁ'ﬂéﬁgﬂ (Wszinalng) $1da Wwnow) druanzais
sunofin Tandanss sawdunavldnunautnluiosdin
sunaslua Samdassvan nneihiesiensuiald  uaz
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filv 35.69% fielugaranuaziBua (Modulus of Fineness,
FM) Wiy 328 suldiunay amamoeisdinied
mgmmﬁ”ammummai’ wudms:mmayﬂuﬂm 0.869 ©19 133.8
luaseu lagendodurinny 31.21 luasen uaznzarthsy
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2.2 MILATUNURZDAINTIBHENVDIADWHNIA
neanthavihdu Mdunlauneudadsiuda i
ihduaRaufuazuean anuan uazauliuraadin (50°.)
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) I3 a wn
AN 1 89AUITNAUNNLANLALRUUANIINILAIND DY

ECGHEEERIN
maadl RHA (%) OPC (%)
SiO, 63.55 21.85
AlLO, 0.12 5.39
Fe,O3 0.09 2.10
CaO 0.58 65.91
MgO 0.41 1.16
K>,O 2.36 0.31
SO, 0.30 2.51
LOI 4.80 0.96
NIMBATN
Aufian @nsw) 51.613 1.628
ﬁuﬁmmwgu @’ mn3w) 3.961 0
AMVAIITNNE 222 3.15

AALATARTIUIAAABUNTA 9.50, 6.50 War 4.70 Wy, wu
USunm 11, 51 uaz 38% lagiimein anwdey srudunay
v luszuuideanunau ldiduidduin udshanuezidua
waTAAUMNAHIRAzINTILET 325 (45 luaTan)  uasiwua
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ABSTRACT : Pozzolanic influence of oil palm fiber ash (OPFA) on physico-mechanical properties of concrete with oil palm shells
(OPS) as coarse aggregate has been determined. OPFA was replaced ordinary Portland cement, type 1 (OPC) with different
proportions of 10, 20, and 30wt.%. OPFA cement pastes behaviors in normal consistency of hydraulic and setting time were also
carried out. Physical and mechanical properties consisting of drying shrinkage, bulk density, water absorption, ultrasonic velocity,
tensile strength, and compressive strength of OPS concrete were compared with cubes cured in water at 1, 7 and 28-day. Fresh OPS
concrete was found to have better workability while its 28-day air-dry density was 0.2-5% lower than control concrete. Nevertheless,
28-day compressive strength was decreased 10-30% lower than control concrete. The 10%OPFA concrete has revealed pozzolanic

strength index of 90%. However, these results were still within the normal range for structural lightweight concrete.
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