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Tab.1 The factors and levels of experiment

EEHHH T P 7K 5
iz K ¥ 44 ik 1 2 3
A KB L 0.19 0.22 0.25
L A AR A 2.0% 3.5% 5.0%
C il KK e 1 0.1 0.2 0.3

F2 EMERARREELRCA L

Tab. 2 Mixture proportions of reactive powder concrete

g K IEY3 sk b iEb | ANEF4E | K K K I GUE R N IR
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) MEREOD | KL
RPC1| 825.62 | 82.56 | 817.36 | 381.43 | 163.47 | 157.00 | 78.00 | 172.55 0.19 2.0 0.1
RPC2| 720. 34 | 144.07 | 777.96 | 363.05 | 155.59 | 274,75 | 78.00 | 164.24 0.19 3.5 0.2
RPC3| 631.26 | 189.38 | 738.57 | 344.64 | 147.71 | 392.50 | 78.00 | 155.92 0.19 5.0 0.3
RPC4| 748.47 | 149.69 | 808.35 | 377.23 | 161.67 | 157.00 | 78.00 | 197.60 0.22 2.0 0.2
RPC5| 657.59 | 197.28 | 769.38 | 359.05 | 153.88 | 274.75 | 78.00 | 188.07 0.22 3.5 0.3
RPC6| 737.80 | 73.78 | 730.42 | 340.86 | 146.08 | 392.50 | 78.00 | 178.55 0.22 5.0 0.1
RPC7]| 683.36 | 205.01 | 799.53 | 373.11 | 159.91 | 157.00 | 78.00 | 222.09 0. 25 2.0 0.3
RPC8| 768.68 | 76.87 | 760.99 | 355.13 | 152.20 | 274.75 | 78.00 | 211.39 0. 25 3.5 0.1
RPC9| 668.94 | 133.79 | 722.45 | 337.15 | 144.49 | 392.50 | 78.00 | 144.49 0.25 5.0 0.2
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Fig. 1 The compressive strength of reactive powder concrete
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Fig. 2 The flexural strength and splitting tensile strength of reactive powder concrete
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Fig. 3 Failure modes of RPC compressive and Fig. 4 Failure modes of RPC flexural
splitting tensile strength test cubes strength test
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Tab. 3 The results of freezing-thawing resistance of RPC

45 RPC1 | RPC2 | RPC3 | RPC4 | RPC5 | RPC6 | RPC7 | RPC8 | RPC9

R B T A Y B B (MPa) 150.9 | 167.3 | 168.1 | 144.8 | 154.1 | 145.9 | 132.9 | 128.2 | 125.7

2100 YR B G MR 4 B9 0 JE SR BE (MPa) | 139.7 | 153.6 | 153.8 | 132.8 | 133.6 | 133.6 | 118.4 | 116.2 | 113.0

AH XL He B B 0.926 | 0.918 | 0.915| 0.914 | 0.917 | 0.916 | 0.891 | 0.906 | 0. 899
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On the Mechanical Properties and Freezing-thawing
Resistance of Reactive Powder Concrete

JU Yan-zhong'., WANG De-hong', SHAN Ming?
(1. School of Architecture Engineering, Northeast Dianli University, Jilin 132012, China;

2. Nanjng Power Supply Company, Jiangsu 210019, China)

Abstract: Reactive Powder Concrete (RPC) has superior mechanical properties and high durability.
According to the orthogonal design method, nine mix proportions of RPC were designed, and
mechanical properties and freezing-thawing resistance of RPC were experimentally investigated. The
influence of the water-binder ratio, cement- silica ratio and the steel fiber content on mechanical
properties and freezing- thawing resistance of RPC was analyzed. Results indicate, among these
factors effecting mechanical properties and freezing-thawing resistance of RPC, the water-binder ratio
is uppermost, however, the influence of steel fiber content on flexural strength and splitting tensile of
RPC is obvious, and its influence on compressive strength and thawing resistance of RPC are
insignificant. According to the destruction phenomenon of specimen, the acting mechanism of steel
fiber is preliminarily explored in this paper.

Keywords: reactive powder concrete (RPC); mechanical properties; freezing-thawing resistance;

water-binder ratio; cement-silica ratio; steel fiber content



