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Abstract: The effects of different volumes of steel fibers and copper-plated steel fibers on the dynamic mechanical
properties of concrete are explored, and the applicability of calibrated constitutive model parameters to steel fiber
reinforced concrete and copper-plated steel fiber reinforced concrete is discussed. In this paper, seven groups of
specimens are prepared by adding steel fibers of 0.5%, 1% and 1.5% volume fraction to high-strength concrete. The
static mechanical properties test and the split Hopkinson pressure bar test (SHPB) are carried out respectively. Based on
the static and dynamic mechanical experimental results, the parameters of Holmquist-Johnson-Cook (HJC) constitutive
model are modified, and the effectiveness of the HIC model parameters is verified by numerical simulation of the finite
element analysis software. The results show that the dynamic peak compressive strength of concrete increases with the
increase of fiber content at 0.5%, 1% and 1.5% volume fraction. The calibrated HIC model has a good effect on predicting
the dynamic peak compressive strength of steel fiber reinforced concrete, and the simulated stress-strain curve is roughly
consistent with the SHPB test results. The failure process of the specimen in the dynamic impact experiment simulated by
the erosion criterion provides a reference for the impact design of steel fiber reinforced concrete.
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Tab.l Concrete mix ratio (kg/m®)
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Fe oKk KRR K OB A KK m
152 432 27.6 652 1135 0.33 0 0

Bl 152 432 276 652 1135 0.33 0.0039 0
B2 152 432 276 652 1135 0.33 0.0078 0
B3 152 432 276 652 1135 033 0.0117 0
Cl 152 432 276 652 1135 0.33 0 0.0039
C2 152 432 276 652 1135 0.33 0 0.0078
C3 152 432 276 652 1135 0.33 0 0.0117
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Fig.1 Concrete SHPB stress—strain curve
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Tab.2 Mechanical characteristics under triaxial compression
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Fig.2 Mohr—Coulomb fitting curve
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Tab.3 Equivalent stress and hydrostatic pressure
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Tab.4 Strength at different strain rates

MR (s PURHRE (MPa) o* p*
10E-4 89.2 1 0.333
185 121 1.357 0.452
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Fig.4 Strength after eliminating hydrostatic pressure
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Tab.5 HJC model parameters

e SRS S WETTRBH
A A B N C  Sw DI D2 EF, P, P [T Fock K, K, K,

A 0332 1.651 0.77 0.0082 7 0.04 1.0
B3 0312 1.69 0.77 0.0082 7 0.04 1.0
C3 0303 1.677 0.77 0.0082 7 0.04 1.0

0.01 29.73MPa 1.21GPa 0.00137  0.122  46.4GPa 195.0GPa 416.6GPa
0.01 37.76MPa 1.21GPa 0.00174  0.122  46.4GPa 195.0GPa 416.6GPa
0.01 42.83MPa 1.21GPa 0.00198  0.122  46.4GPa 195.0GPa 416.6GPa
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Fig.6 Stress—strain curve
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