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Time effect damage model of rock mass and its application to
blasting engineering
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Abstract: In order to achieve intelligent blasting and reduce the blast-induced adverse influences, the prediction of rock damage and
its distribution scope through numerical simulation is of importance in engineering. Thereinto, the reasonable damage constitutive
model for rock is crucial. By assuming that the rock mass is an isotropic and continuous material with pre-existing random
initial microcracks, an available rock tensile damage evolution equation considering time effect is coupled with the bi-linear
elastoplastic constitutive model. Then they are succinctly incorporated into the transient dynamic code, LS-DYNA, via its user
defined subroutine. In addition, the erosion algorithm in LS-DYNA is employed. The tensile damage and blasting crater near the
free-surface of semi-infinite rock mass is numerically simulated; and the numerical results are satisfactory. This method presented
herein has some reference value in rock blasting.
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Tablel Parameters for explosive state equation

A/GPa B/GPa R, R, ® E,/MIm> T,

2144 0.182 42 090 0.15 4192 1.0

xr EEAHSE"

Table 2 Parameters for rock model

p/KN.m®> E/GPa v o/MPa y a i £

25.5 518 033 250 1.0 7.0x10" 2.0 0.141x107
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Fig.1 Schematic of practical model(unit: cm)
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(b) =2 ms
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Fig.2 Damage distribution at two different times
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Fig.3 The shape of blast crater at =2 ms
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Fig.8 The shape of blast crater at = 2.4 ms
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