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IMPACT BEHAVIORS AND ULTIMATE STRENGTHS OF RPC-FST AFTER
EXPOSURE TO HIGH TEMPERATURE
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(State Key Laboratory of Disaster Prevention & Mitigation of Explosion & Impact, PLA University of Science and Technology, Nanjing 210007, China)

Abstract: Dynamic behavior of 30 Reactive Powder Concrete-Filled Steel Tube (RPC-FST) specimens after
exposure to high temperature under different impact loading is investigated by using $74 mm-Split Hopkinson
Pressure Bar (SHPB). Dynamic stress-strain relationships and failure modes for RPC-FST after exposure to high
temperature are derived experimentally, and then a prediction method for peak stress or peak strain of RPC-FST
specimens is presented. Results show that obvious strain rate effects can be observed in RPC-FST specimens
under impact loading, and RPC-FST still remain remarkable compressive strength, good ductility and integrity
after exposure to high temperature. The steel ratios have great influences on the dynamic behavior of RPC-FST,
either initial elastic stiffness or peak stress is significantly increased as steel ratio increased. The analytical results
are in good agreement with experimental data, which means that the dynamic peak stress or peak strain of
RPC-FST after exposure to high temperature can be estimated accurately.
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Fig.3 Determination of average strain rate
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Table 3 Results of impact test
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(C) mm (m/s) st MPa (%)
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2 20 2 11.9 95 223 0.56
3 20 2 14.6 122 247 0.60
4 20 4 16.5 125 320 0.34
5 200 2 9.7 60 202 0.50
6 200 2 11.9 100 237 0.60
7 200 2 14.8 120 252 0.70
8 300 2 10.0 60 200 0.55
9 300 2 12.0 100 247 0.70
10 300 2 14.1 121 268 0.78
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Fig.4 Failure modes of RPC-FST specimens
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Fig.8 Stress-strain relationship for different strain rate
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Fig.4 Analytical results

HEEI(C) L EE(C) JfeIMPa DIF Freu/MPa
20 20 120.00 1.28 238.05
100 62 94.80 1.28 232.67
200 170 94.77 1.28 227.67
300 260 94.22 1.28 227.64
600 460 7457 1.29 222.76
800 600 39.39 1.33 217.26
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Fig.12 Variations of DIF versus temperature
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Table 5 Comparison of analytical results and experimental

data
o R fooof ARG fecu/ SEI08) Hite W5 e .
MPa MPa (%)
1 238.14 200 19.07 0.57 0.47 21.28
2 253.5 223 13.68 0.60 0.56 7.14
3 262.86 247 6.42 0.63 0.60 5.00
4 338.61 320 5.82 0.40 0.34 17.6
5 232.82 202 15.26 0.55 0.50 10.00
6 264.11 237 11.44 0.63 0.60 5.00

(B:3R)
- R foeuf BRI foeof (%) it el W5 e (%)
MPa MPa (%)
7 272.95 252 8.31 0.65 0.70 -7.14
232.79 200 16.40 0.55 0.55 0.00
264.08 247 6.91 0.63 0.70  -10.00
10 273.00 268 1.87 0.65 0.78  -16.67
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