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Numerical simulation of static and dynamic failure of
wet-screened concrete specimen

DU Cheng-bin JIANG Shou-yan XU Hai-rong LEI Dong
College of Mechanics and Materials  Hohai University ~Nanjing 210098  China

Abstract Reconstruction of the internal structures for concrete composites was performed using digital imaging
technology. With consideration of strain softening the concrete plastic-damage model was adopted as the constitutive
model for each material component to study the static and dynamic failure of the wet-screened concrete specimen. The
results show the following a The stress-crack width model is suitable for aggregate particles cement matrix and the
interfacial transitional zone ITZ . b With the increase of the strain rate the failure mode of concrete transforms from
single macro-cracks to multiple perforated cracks. ¢ The inertia of material has an effect on the failure load. When the
strain rate reached 60 s the dynamic increase factor DIF increased significantly which indicates that the inertial
effect cannot be neglected. When the strain rate reached 80 s the inertial effect had a significant effect on the failure
load. In addition the increase of dynamic strength induced by the strain rate effect was greater than that induced by the
inertial effect when the strain rate was less than 207.8s™ .

Key words wet-screened concrete specimen dynamic increase factor stress-crack width model strain rate failure
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Fig. 2 Schematic profile map of finite element mesh Unit mm
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Table 1 Mechanical parameters for material components
/ /
4 GPa MPa /mm
28.0 0.17
5 2 1 2
22.5 0.22 3.47 0.096
~ 40.0 0.16 5.37 0.096
20.0 0.16 2.16 0.096
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Fig. 3 Comparison of crack propagation processes obtained from experiment and numerical simulation
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Fig. 4 Comparison of final shapes and locations of cracks obtained from experiment and numerical simulation
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Fig. 5 Comparison of load-displacement curves obtained from experiment and numerical simulation
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Fig. 8 Final failure modes of crack at different

load velocities
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Fig. 10 Load-displacement curves with different porosities
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Fig. 11 Crack shapes of specimen with different porosities
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