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Table 1 Mixture proportion of RPC matrix

Silica Quartz Quartz sand
W/B  Cement
fume powder  109~212 pm  212~380 pm
0.22 1 0. 24 0. 36 0. 60 0. 60 Bl R s

Fig. 1 Pictures of specimens
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Typical signal of the SHPB experiment
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Fig. 3 Dynamic stress-strain curves for RPC specimens under compression
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Table 2 Computational results of dynamic compressive properties for RPC specimens
Temperature/(°C)  Strain rate/(s ') Peak stress/(MPa) Peak strain/(%,) E/(GPa) T/(J/em®) T./(%)
76 110.0 4.912 58.9 1.18 1.07
20 104 119.1 5. 204 56.1 1.43 1. 20
120 128.6 5. 483 58.4 1.71 1. 33
138 138.6 5.546 59.2 1.99 1. 44
82 104. 5 5. 386 50. 4 1. 29 1.23
100 97 112. 4 5.413 52.8 1. 49 1. 33
123 120. 3 5. 280 54.9 1. 61 1. 34
145 132.3 5. 758 53.6 1. 88 1.42
85 77.6 7.217 29.7 1.12 1. 44
600 98 87.6 7.132 32.9 1.25 1.43
125 98.8 7.011 36.3 1.41 1.43
140 102.5 7.387 37.7 1.55 1.51
85 35.9 8. 080 12.1 0.56 1. 56
800 101 41. 6 7.879 14.8 0. 64 1. 54
129 45.3 7.816 14.8 0.71 1. 57
150 49. 6 8.030 13.6 0.75 1.51
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Table 3 Parameters of modified ZWT constitutive model

m T./CC) D, a b E,/(GPa) E,/(GPa) 0,/ (ps) E,/(GPa)  0,/(ms)

5.08 680 0. 44 0. 38 0.14 40.1 80.5 22.1 —28.7 37.9
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Fig. 12 Comparison between modified ZWT constitutive model and experimental stress-strain curves
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Study on Dynamic Mechanical Behavior and Constitutive Model of
Reactive Powder Concrete after Exposure in High Temperature

WANG Li-Wen'? ,PANG Bao-Jun' ,CHEN Yong' ,ZHANG Kai'

(1. School of Astronautics » Harbin Institute of Technology ,Harbin 150080 ,China;
2. Dong fang Electric Corporation ,Chengdu 611731,China)

Abstract: The dynamic mechanical behavior and rate constitutive model of reactive powder concrete
(RPC) after exposure in high temperature are studied experimentally by means of split Hopkinson
pressure bar system. Both the untreated specimens and those after exposure in high temperature (400,
600 and 800 C) are tested with lead flakes as pulse shapers. The experimental results show that both
dynamic compressive strength and toughness of RPC after different high temperature treatments
exhibit remarkable strain rate sensitivity while the peak strain and initial Young modulus do not.
Furthermore,the dynamic uniaxial compressive mechanical properties of RPC at different strain rate
debased after exposure at high temperature over 400 ‘C. The scanning electron microscope (SEM)
technology is also used to investigate the microstructure change of the RPC material;it proves that the
deterioration of microstructure is the essential reason for the reduction of the RPC’s macroscopic me-
chanical performance. In addition,ZW'T viscoelastic constitutive model is utilized and modified, thus it
can be used to analysis the rate constitutive relations of concrete after exposure in high temperature.

Key words: split Hopkinson pressure bar;reactive powder concrete; high temperature; dynamic mechan-

ical properties;constitutive model;scanning electron microscope
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