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Experiment on Mix Proportion of Reactive Powder
Concrete with Rice Husk Ash

ZHU Peng, LI Zong-yang, QU Wen-jun, MAO Wen-ting
(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The mix proportion of reactive powder concrete (RPC) with rice husk ash was
investigated through experiment. On the basis of maximum density theory, the primary mix
proportion of RPC with rice husk ash was designed. Influences of two kinds of fine aggregate,
such as quartz sand and natural sand, on the property of RPC were investigated. Experiments on
RPC with different water binder ratios were done, and a range for water binder ratio was
suggested. The rice husk ash was used to replace the silica fume in RPC, and the influences of
the replacement ratio on flowability, strength and durability were investigated. The results show
that there is little influence on flexural strength, compressive strength and fluidity by taking
natural sand as fine aggregate replacing quartz sand. The appropriate water binder ratio of RPC
with rice husk ash is 0. 20-0. 22. With the increasing of amount of rice husk ash replacing silica
fume, the shrinkage rate reduces and change slowly with ages, and the chloride-penetration
resistance reduces. It is suggested that the silica fume in RPC can be replaced by rice husk ash
partially or completely according to different application requirements

Key words: rice husk ash; reactive powder concrete; strength; flowability; shrinkage; chloride-

penetration resistance; water binder ratio
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Tab.1 Chemical Composition of P. O 42.5
Common Portland Cement
5 | SiO2 | AL O3 |Fe; O3] CaO | MgO | Na; O | K;O | SOs

i/ %123, 250] 7. 790 | 2. 410 |46. 780| 0. 459 |0. 1160] 0. 574 | 4. 100
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Tab.2 Physical Performance of P. O 42.5 Common Portland Cement

N . BE 4 B 1]/ min ) BLYT IR/ MPa PR B/ MPa
PERES B | AE/ % | %%/ (g em ) B
Wl 2k 3d 28 d 3d 28 d
5 K I8 5.7 3.13 150 490 Bk 5.5 7.6 24.6 44.3
FrR e <10 =45 <600 G5 =3.5 >=6.5 >17.0 >42.5
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Tab.3 Chemical Composition of Silica Fume
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Tab.4 Chemical Composition of Rice Husk Ash
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SiOz | Al;Os | CaO | MgO | Fe; O3 | Nap O | K, O

80.08 | 1.30 1.21 0.45 | 0.40 | 0.17 | 2.34
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Fig. 1 Particle Size Distribution of Rice Husk Ash
FAEL
2 HR(C o i 1 AR VR B - ™ 1 S i) (GB/
T 18736-—2002) " ¥ 1 F& o 41 il & Hb A A 52 K 41
L LU - H TR 58 K 5 00 K B4 15 1 LA KL A% 23 A

3.3

RS HE D AT S €K U8 B RD SR RE AR 58 U5 vk ) (GB/T
17671—1999) " ok, Jk ofi 41 0 A 78 IR 41L& HE
R 5 s KR L OBt ) 43 5 B 3 AN il
45 R ICF B R RS
£5 BERBABULLRER
Tab.5 Test Results of Water Demand
Ratio of Rice Husk Ash
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Tab. 6 Test Results of Activity Index of Rice Husk Ash
a5 H AR /g & 7e KA 28 d HiJi 28 d Hi i 28 d ¥ 28 d Hi#r
KR Bk | ks 7k RE/ % 3% /MPa MR/ % 3 ) / MPa MREELL/ Y
4l 450 0 1350 225 0 44.3 100. 0 7.3 100. 0
(Y 315 135 1350 225 30 36. 7 82.8 6.2 84.9
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Tab.7 Analysis Results of Pozzolanic Tab. 10 Test Mix Proportion of RPC with
Effect of Rice Husk Ash Different Kinds of Fine Aggregate
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Fig.2 Particle Size Distribution Curves of RPC Components
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Tab.8 Solving Results of Mix Proportion Design
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Tab.9 Designed Optimal Mix Proportion
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Fig. 3 Particle Size Distribution and Fitting
Curves for Natural Sand and Quartz Sand
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Tab. 14 Test Mix Proportion of Rice Husk Ash

Replacing Silica Fume

Tab. 12 Test Mix Proportion of RPC with Rice Husk Ash A KR JBE BE A4 A L B —_— UK
Under Different Water Binder Ratios %5 KU | BRI | R A K AR/ 0 J A 23 5
W B b1 H 31 WK F RS-0 | 0.20 1 0.25 0. 00C0) 1.0 0.025
PRSI K | mex | mEe it PR RS1| 0.20 | 1 |0.20 0.05(20) Lo | 0.025
WB1 | o.16 1 015 | o1 1o | o025 RS2| 0.20 | 1 |0.15 0.10(40) 1.0 | 0.025
WB-2 | 0.18 1 0.15 | 0.1 1.0 | 0.025 RS3]0.20 | 1 ]0.10 0.15¢60) 1.0 | 0.025
WB-3 | 0.20 1 0.15 0.1 1o 0.025 RS4| 0.20 | 1 |0.05 0.20(80) 1.0 | 0.025
WB-4 0.22 1 0.15 0.1 1.0 0.025 RS-5 | 0.20 1 0. 00 0.25(100) 1.0 0.025
WB-5 0.24 1 0.15 0.1 1.0 0.025 x15 EEREBARERIBRESR
K13 AEKKIEMBEREEMRER T Tab. 15 Test Results of Rice Husk Ask
BENRE Replacing Silica Fume
Tab. 13  Strength and Fluidity of RPC with Rice Husk Ash R B4 )i / MPa Hi JE 28 i / MPa 3 e/
Under Different Water Binder Ratios = 3d 7d 28 d 3d 7d 28 d mm
BUAFaREE /MPa | HUESREE/MPa | i gh R/ RS0 | 10.9 | 12.8 | 15.2 | 45.3 | 73.0 | 107.2| 173
AR A 7d 28 d 7d 28 d mm RS-1 10. 3 11.4 13.4 | 46.3 71.2 | 101.8 169
WB-1 0.16 13.4 15.7 66.9 105.7 106 RS2 9.3 11.8 13.7 39.7 65. 4 96.7 165
WB-2 0.18 12.1 14.2 69.3 108.7 131 RS-3 8.4 9.6 | 12.6 | 34.5 | 58.8 | 85.5 160
WB-3 0.20 10.7 13.4 68.0 99. 6 163 RS+ 7.7 10. 2 11.8 31.9 56.0 83.8 149
WB-4 0.22 7.8 9.7 59.0 93.5 186 RS-5 6.5 8.5 | 10.4 | 25.6 | 49.1 78.2 128
WB-5 0. 24 7.1 8.6 39.5 80. 8 197 EE%% 15 ﬂ%u’$§%m%§1tﬁimﬁﬁxﬁ%€4hﬁxj
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Tab. 16 Shrinkage Test Results of Rice Hush Ask

Replacing Silica Fume RPC

AN T e 3 (DR i i ¢ /10°
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Tab. 17 Test Results of Property of Chloride-penetration
Resistance by Variable Amounts of Rice Husk Ash
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25,24 160 mm; HT 5 B AP T o8 B SR 2O RRR
BERash MR R N 6020 BT, RPC 1) 7 d T 38 i
7 58.8 MPa,28 d 471 JEB# & Hy 85.5 MPa,
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ot AT L Bl i 01 15 K A A 221

(7) Bt Foe KB ARRE 4B = ny 85 m ot sl
TBEMEREA T T B R 5T KAE 100 276 B AR Ak KA
AT BEANRAL.
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DA R 28 0 1 RO R M 4 IR B AN [R] 4 FH 1
SR PERE 7C KR 73 5 5E 2B URE K RPC,

S E 3k
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