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*2 HESH
Tab.2 Calculation parameters
H 4 é/s! E/GPa /(X107 /(X107 &/(X107H) H R
10°° 21.00 2.676 8.667 8.923 0.536 0.9976
GP-1 10" 23.00 2.467 8.366 8.622 0.455 0.9980
! 107° 26.00 1.866 7.970 8.323 0.356 0.9988
10°* 30.00 0.667 7.467 8.084 0.216 0.9979
10°° 13.00 0.456 1.424 3.658 0.376 0.9982
GP-2 107* 14.00 0.407 1.554 3.479 0.306 0.9977
10°° 15.30 0.356 1.903 3.237 0.277 0.9967
10°° 16.30 0.255 2.035 3.158 0.206 0.9989
2X107° 20.00 0.354 1.040 7.122 0.183 0.9991
GP-3 2x10°* 21.50 0.305 1.368 6.978 0.141 0.9982
2x10°° 23.70 0.255 1.396 6.738 0.136 0.9984
2X10°* 26.00 0.228 1.427 6.601 0.111 0.9987
10°° 25.00 1.977 2.527 2.832 0.600 0.9968
GP-4 10°* 28.00 2.066 2.226 2.502 0.550 0.9927
107° 32.00 1.883 2.027 2.331 0.461 0.9964
107 37.50 1.682 1.957 2.020 0.222 0.9961
10°° 41.43 1.602 2.963 3.618 0.377 0.9976
GP-5 10* 47.00 1.242 2.907 3.498 0.338 0.9993
10°° 55.00 0.654 2.853 3.279 0.257 0.9992
10°° 62.00 0.503 2.703 3.118 0.207 0.9993
10°° 31.50 1.790 3.158 4.122 0.450 0.9994
GP-6 10 35.00 1.701 3.028 3.932 0.390 0.9997
10°° 39.00 1.603 2.958 3.753 0.339 0.9988
10 44.00 1.301 2.899 3.521 0.250 0.9996
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Statistical damage constitutive model of concrete under uniaxial compression
considering strain rate effect

BAI Wei-feng'?, ZHANG Zhe', GUAN Jun-feng', YUAN Chen-yang'*, MA Ying"*
(1.School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046, China;
2.Henan Provincial Hydraulic Structure Safety Engineering Research Center, Zhengzhou 450046, China)

Abstract: Based on the statistical damage theory, a statistical damage constitutive model of the concrete under uniaxial compres-
sion is established with considering the strain rate effect. Two meso-damage modes of fracture and yield are considered. The critical
state is regarded as the transition point from uniform damage stage to local failure stage, which lags behind the peak stress state.
Under dynamic loading, the mechanical performance in meso-structure of the concrete is changed, and the growth form, path and
number of the microcracks are also significantly changed compared to the quasi-static state. As a result, the meso-damage evolution
process is changed, which could be characterized by five characteristic parameters. The uniaxial dynamic compression test is con-
ducted, and the stress-strain curves within the limits of 107°/s~107?/s are obtained. The rationality of the model is verified by six
groups of experimental data. It shows that the prediction curves are in good agreement with the test curves, and the characteristic
parameters show obvious regularity with the strain rate. The model can well describe the dynamic mechanical behavior of the con-
crete, and establish an effective connection among the strain rate effect mechanism, the meso-damage mechanism, and the macro-

nonlinear behavior.

Key words: concrete ; uniaxial compression; constitutive model ; meso-damage mechanism ; strain rate effect
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