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Mechanical Behavior of Fine RHA Concrete

Burachat Chatveera '  and Watcharagon Wongkamjan °

Thammasat University Rangsit Campus, Klong Luang, Pathum Thani 12121

Abstract

This research was aimed to investigate the effect of high fineness rice husk ash (Fine
RHA) on mechanical behavior of fine RHA concrete as compared to ordinary Portland cement
concrete (OPC). The properties to be investigated included slump, unit weight, compressive
strength, modulus of elasticity and temperature of hydration. The fine RHA replacements were
varied from 0%, 20% and 40% by weight of binder. The ratios of the volume of paste to volume
of minimum voids content of total aggregates (Y) were 1.2, 1.4 and 1.6. The water to binder

ratios were 0.5, 0.6 and 0.7.

The results indicated that fine RHA has a highly pozzolanic reactivity and can be used as
a supplementary cementitious material in concrete. Slump of fine RHA concrete was lower than
OPC concrete, but higher than that of RHA044 (RHA with average diameter 44 [Am) concrete.
For the same mixture, the unit weight of fine RHA concrete decreased when RHA replacements
were increased. It was also found that the compressive strength after 28 days of fine RHA
concrete was higher than OPC at w/b equal to 0.5 and 0.6 especially for fine RHA replacement
equal to 20%. The modulus of elasticity of fine RHA concrete was slightly lower than OPC
concrete. The temperature of hydration of fine RHA concrete was lower than that of OPC concrete

in every mixtures.

! Associate Professor, Department of Civil Engineering.

? Graduate Student, Department of Civil Engineering.
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Mixture y w/b| Cement RHA Water Sand Rock
(kg) (kg) (kg) (kg) (kg)

OPC 1.2 0.5 347 0 173 896 956
OPC 1.2 0.6 309 0 185 896 956
OPC 1.2 0.7 279 0 195 896 956
OPC 1.4 0.5 406 0 203 833 889
OPC 1.4 0.6 362 0 217 833 889
OPC 1.4 0.7 327 0 229 833 889
OPC 1.6 | 0.5 466 0 233 771 823
OPC 1.6 | 0.6 416 0 249 771 823
OPC 1.6 | 0.7 375 0 262 771 823
FRC(20) [1.2| 0.5 268 67 168 896 956
FRC(20) [ 1.2 | 0.6 240 60 180 896 956
FRC(20) [ 1.2 | 0.7 217 54 190 896 956
FRC(20) | 1.4 | 0.5 314 79 196 833 889
FRC(20) | 1.4 | 0.6 281 70 211 833 889
FRC(20) | 1.4 | 0.7 254 64 223 833 889
FRC(20) 1.6 | 0.5 360 90 225 771 823
FRC(20) | 1.6 | 0.6 323 81 242 771 823
FRC(20) | 1.6 | 0.7 292 73 255 771 823
FRC(40) [1.2| 0.5 195 130 162 896 956
FRC(40) [1.2| 0.6 175 116 175 896 956
FRC(40) [ 1.2 | 0.7 159 106 185 896 956
FRC(40) [1.4| 0.5 228 152 190 833 889
FRC(40) 1.4 | 0.6 205 137 205 833 889
FRC(40) [ 1.4 | 0.7 186 124 217 833 889
FRC(40) 1.6 | 0.5 262 174 218 771 823
FRC(40) | 1.6 | 0.6 235 157 235 771 823
FRC(40) [ 1.6 | 0.7 213 142 249 771 823
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Physical Properties Cement RHAS539 | RHAO44 Fine
Type I [4] RHA
Moisture Content (%) 0.19 0.95 1.74 0.80
Surface Area (cmz/g) 3,248 - 6,635 10,850
Retain When Wet Sieved on 5.75 - 19.00 4.16
45 Hm (%)
Specific Gravity 3.11 2.00 2.13 2.16
Strength Activity Index
7 days (%) 100 32 79 89
28 days (%) 100 39 86 96
Water Requirement (%) 100 151 112 105
Loss on Ignition (%) 0.96 2.52 4.81 3.03
Chemical Composition Cement RHA539 | RHAO044 Fine
(%) Type 1 [4] RHA
Silicon Dioxide (SiOZ) 20.84 94.56 96.84 95.35
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% w/b Slump (cm)
OPC FRC(20) | FRC(40)
1.2 0.5 3.0 1.5 0.0
1.2 0.6 7.0 4.5 2.5
1.2 0.7 9.0 6.5 5.0
1.4 0.5 17.5 7.0 2.5
1.4 0.6 22.0 18.5 4.0
1.4 0.7 23.0 20.5 8.5
1.6 0.5 22.0 8.0 3.0
1.6 0.6 24.0 20.0 7.5
1.6 0.7 25.0 22.0 10.0
V\N']UWWE . OPC = ﬂauﬂ%@ﬁiﬁu@’]

FRC(X) = AOWNIANFULDILNAUAZIEDA NOATINITUNKA

g v ~ 3
HM%L&J%@]@]’JULQWLL?’]RUQZLB AIDUNT X

Normalized Slump (%)

2002 Hy1a

201.6

Replacement (%)Y

A2 4

40/1.6

Normalized Slump (%)

2012 5914

2016 4012

401.4

4016

w/b=0.6 Replacement (%)Y
w/b=0.5
M rrRc O c-RHA044 (6] H FRC
n
g
é
201.2 201.4
2011.6 2012 o e
w/b=0.7 Replacement (%)Y
[0 c-rHA044 [6] B FRC
f
MNWF_ILVW! : FRC = ﬂaun%wamml,mamnﬁm
C-RHA044 = ﬂa%ﬂ%ﬂNﬁ&lmﬂlmﬂu‘ﬂu’]@]al&ﬂ"lﬂ 44 vl.&lIﬂiL&l@]i
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