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COMPRESSIVE STRENGTH, WATER PERMEABILITY, AND CHLORIDE ION PENETRATION OF
HIGH-VOLUME GROUND BAGASSE ASH CONCRETE
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Received:August Feb 2, 2018 This research aims to study the properties of concrete with high-volume ground
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bagasse ash (GBA) to replace Portland cement in concrete. The median particle
June 8, 2018

Accepted: June 11, 2018 size (dsp) of ground bagasse ash was 4.37 micron. GBA was used to replace

Portland cement at 35, 50, 65 and 80% by weight of binder in concrete. The
water to binder (W/B) ratio was controlled at 0.45 and slumps of fresh concretes
were maintained between 15 to 20 cm by using superplasticizer. The properties
of concrete including ultimate compressive strength, water permeability, and
rapid chloride ion penetration were investigated. The results showed that the
concretes using GBA at 35 and 50% by weight of binder to replace Portland
cement had the higher ultimate compressive strength than control concrete
while the water permeability resistance and rapid chloride ion penetration
resistance were better than control concrete. Moreover, the concrete using 65%
of GBA to replace Portland cement had the ultimate compressive strength and

the water permeability similar to that of control concrete.
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2.1.1 Yuaiud
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2.1.2 v udesunazidun (GBA)
Emuseeildlunsiseivunanlssuiaaly
Fminany3 vhnsufuugsanimlnenisuasieiniosun
wuuannsENU (ball mil) fegnindnaazvuinaudaiiy
azidun Jednlasnsteuideniiunzunsaunnsgiuues 325
(@Hvoulavuin 45 lulasiuns) lneduSu1ainann1auy
avunsaviniudosas 0.42 Tnguiwin §em15199 1 uae 2
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A19199 1 audinnanennuesuBauaLaz 19U

UAALLOYN
YUINBYNA
a0 AN NN Wi ds,
(um)
Yudiug (OPC) 3.13 14.6
NTIUDRUUNALLDR
2.27 4.37

(GBA)

M13199 2 audAimaeivesuTinuilasiivudey

UnaLLOYn
L. Wwudey
. . Yuaiuue .
29AUTENDUNNLAL (%) URALLA
(OPCQ)
(GBA)
Silicon dioxide, SiO, 20.80 63.88
Aluminum oxide, AlL,Os 5.50 8.02
Iron oxide, Fe, O, 3.16 4.85
Calcium oxide, CaO 64.97 8.04
Magnesium oxide, MgO 1.06 1.37
Sodium oxide, Na,O 0.08 0.24
Potassium oxide, K,O 0.55 1.74
Sulfur trioxide, SO4 2.96 0.13
Loss on ignition, LOI 2.89 10.08
Si0, + ALO; + Fe,0, - 76.75
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dunay Alansu/anuiAnuns) ATEUS
e g GBA majam UIATINYIU i W/B SP (931.)
aLLoun

cT 400 0 880 915 180 0.45 4.0 17.0
GBA35 260 140 855 890 180 0.45 8.0 18.0
GBA50 200 200 845 880 180 0.45 10.0 19.0
GBA6S 140 260 835 870 180 0.45 12.0 18.5
GBA80 80 320 820 860 180 0.45 14.0 19.0
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FanUenlwauiifnunmae ssduszneumaniiues GBA &
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Tuduuamas YMIRg U udnaninNUwUuYL dnaliniaa
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3.3 715TUYENUIEIUABUNTA

A15797 4 wanaAnduUsEANS n1sTuve Ny
aoundn Tasfieny 28 Ju nuitaeundn CT dardulsyans
MsuvesWIUABUNSAYINRY 5.39x107 was/Aund e
14 GBA unuilyududlusnindesas 35 armnsadaeleien
FuUseanE nsTuvesiruneuninanandy 2.27x101
wns/3ud Sasinaareunie CT lnsAndy 0.61 wiwes
Aaun3n CT Belunindunisly GBA Lmuﬁ‘gu%muﬁ%'aaaz
50 Alvkand ety Aea1uisavinlineunsa GBASO A1
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Aoun3n CT wilowuuSunanisunuiiiudosas 65 vilw
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Lmuﬁgu%mum‘iuﬁmﬁaﬂaz 80 vilAnduuszananisdu
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anuniilvaru (total charge passed) feufnogsnaunin
AUNINTFIU ASTM C1202 [14] wudireunin CT Ay
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