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Table 1 Material pamameter of granite and caculation condition
Elastic i Tensile Friction Fracture
Poisson Unit mass Cohesion Penalty
modulus strength angle toughness
ratio /(T/m*) /(MPa) . ) /(GN/m)
/(GPa) /(MPa) /() /(MN/m"*)
62.8 0.3 2.55 18 15 30 2.6 800
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(a) Incident compressive wave(t=0.08 ms)
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(b) Reflected tensile wave at spalling(#=0.250 ms)
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(c) Reflected tensile wave after spalling(=0.350 ms)
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Fig. 3 Simulation results of Hopkinson spalling
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Numerical Simulation of Hopkinson Spalling of Rock
Using Manifold Method

HUANG Tao',CHEN Peng-Wan',ZHANG Guo-Xin®*, YANG Jun'

(1. National Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology .Beijing 100081 ,China;
2. Institute o f Structure Materials ,Chinese Academy of Water Resources
and Hydropower Research ,Beijing 100038 ,China)

Abstract; The second-order manifold method (MM) is used to simulate the dynamic Hopkinson spal-

ling process of rock under shock loading through introducing a criterion of crack initiation and crack

growth. The attenuation of stress waves and the spalling process caused by a reflected tensile stress

wave

are reproduced. The simulation results are compared with theoretical analysis. The thickness of

the formed scab and its velocity obtained from the simulation are in good agreement with the theoreti-

cal values. MM has proven to be an effective method in simulating the dynamic failure process of mate-

rials under shock loading and exhibits some advantages to conventional numerical methods in the stud-

y of dynamic failure and related issues.

Key words: Hopkinson dynamic spalling; shock loading; manifold method;numerical simulation



