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Research on damage viscoelastic dynamic constitutive model of granite
Ling Tianlong, Liu Dianshu, Liang Shufeng, Li Shenglin
School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China

Abstract ; Dynamic mechanical properties of granite were tested by a split Hopkinson pressure bar sys-
tem with constant strain rate. The initial loading stage of stress-strain curve of granite is linear elasticity,
and the rock material has a significant plastic deformation after yielding. Yield strength, peak strength
and elastic modulus are all rate dependent. Based on dynamic mechanical property of granite, the con-
stitutive of Zhu-Wang-Tang model was simplified to apply on granite, and with consideration of the
effect of damage on the dynamic strength of granite under impact load. The experimental data were fitted
to the proposed model. The fitted stress-strain curves at different strain rates are in good agreement with
the experimental ones. This demonstrates that the proposed dynamic constitutive model in this paper can
accurately describe the dynamic mechanical properties of granite under the impact load.
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Tab.1 Dynamic increasing factors of granite sample

DIF =

B/ (m-s™h)  RAER/sTT RS/ MPa DIF
9.35 83.55 113.37 1.01
9.85 90. 46 132.07 1.18
10. 35 99. 17 116. 67 1.04
10. 85 101. 80 126. 77 1.13
11. 35 113.43 112. 13 1. 00
11. 85 126. 94 133.25 1.19
12. 35 119. 94 135.20 1.21
12. 85 128.32 142. 63 1.27
13.35 132. 60 151.77 1.35
13.85 147. 48 135. 58 1.21
14. 35 141. 19 156. 31 1.39
14. 85 152. 61 159. 11 1.42
16. 35 166. 27 172. 13 1.53
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Tab.2 Parameters of constitutive model
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