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Table 1 Experimental results of RPC-FST specimens under impact loading
%5 O/ C po/MPa v /(mes 1) o,/ MPa ¢,/MPa &/s! Adi
sOb 20 0.8 12.1 218~227 223 95 1. 31
sOc 20 1.0 14.3 242~250 247 122 1.45
slb 200 0.8 12.3 235~240 237 100 1.56
sle 200 1.0 14.0 249~255 252 122 1. 66
s2b 300 0.8 12.2 245~250 247 100 1. 64
s2¢ 300 1.0 14.1 265~272 268 121 1.77
R 2 RPCHEZHWER
Table 2 Experimental results of RPC specimens under impact loading
i Onax/C po/MPa v /(mes D) o,/ MPa ,/MPa PR As
sOb 20 0.8 12.0 192~200 195 107 1.63
sOc 20 1.0 14.1 211~220 215 116 1.79
slb 200 0.8 12.1 204~207 206 100 2.17
slc 200 1.0 14.2 219~224 221 125 2.33
s2b 300 0.8 12.0 205~214 209 90 2.22
s2¢ 300 1.0 14. 2 231~241 237 120 2.52
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Fig. 7 Stress-strain curves at different strain rates
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Fig. 9 Failure modes of RPC-FST under impact loading
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Fig. 10 Failure modes of RPC under impact loading
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Fig. 12 Stress-strain curves at different temperatures
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Table 3 Comparisons of experimental and analytical dynamic increase factors

N - e B A
A O po/MPa - FRER/S T 5 M ff WX R 2/ %
sOb 20 0.8 95 1.31 1. 30 —0.9
sOc 20 1.0 122 1.45 1. 36 —6.1
slb 200 0.8 100 1.56 1. 74 11.4
slc 200 1.0 120 1. 66 1. 80 8.3
s2b 300 0.8 100 1.64 1.75 6.9
s2c 300 1.0 121 1.77 1. 81 1.9
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Mechanical properties of reactive powder concrete-filled steel tube

after exposure to high temperature under impact loading

Jiang Meng, Guo Zhikun, Chen Wanxiang, Zou Huihui., Liang Wenguang
(State Key Laboratory of Disaster Prevention and Mitigation of Explosion and Im pact
PLA University of Science and Technology . Nanjing 210007, Jiangsu, China)

Abstract: Experiments on reactive powder concrete-filled steel tube (RPC-FST) specimens after expo-
sure to high temperature were performed by using a split Hopkinson pressure bar (SHPB) apparatus.,
and the influences of strain rate effects and temperature effects on the dynamic behaviors of RPC-FST
were investigated. Test results show that the RPC-FST specimens after exposure to high temperature
have excellent impact-resistance, ductility and integrity. The strain rate effects of the RPC-FST speci-
mens are weaker than those of the RPC specimens under impact loading. The peak stress of the RPC-
FST specimens increases as the temperature increases, and the deformation capability and impact-re-
sistance increase. The dynamic increase factor (DIF) increases as the temperature increases. It means
that the strain rate effects of RPC-FST become more obvious after exposure to high temperature.
Keywords: reactive powder concrete-filled steel tube (RPC-FST); Hopkinson pressure bar; dynamic
behavior; failure mode
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