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Fig. 1 The numerical simulation of propagation and coalescence of 3 parallel cracks

with equal lengths and equal spacings
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Fig. 2 The numerical simulation of propagation and coalescence of 9 parallel cracks

with unequal lengths and unequal spacings
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Fig. 4 The influence of neighbourhood radius é on the crack branching
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Numerical Simulation of High-Speed Crack
Propagating and Branching Phenomena
Based on Peridynamics

GU Xin-bao'?, ZHOU Xiao-ping', XU Xiao'
(1. School of Civil Engineering, Chongqing University
Chongqing 400045, P.R.China;

2. School of Civil Engineering, Sichuan University of

Science & Engineering, Zigong, Sichuan 643000, P.R.China)

Abstract: The peridynamic theory was first introduced, then 2 examples of high-speed crack
propagating and branching phenomena were given and investigated. The effects of peridynamic
parameters including the neighbourhood radius and the grid spacing, and such external parame-
ters as the material elastic modulus, the material density and the temperature difference, on the
crack propagating velocity and the crack branching angle were analyzed. It is found from the
numerical results that the crack propagating velocity decreases and the crack branching angle
increases with the neighbourhood radius; both the crack propagating velocity and the crack
branching angle decrease with the grid spacing; the crack branching length in the material of a
smaller elastic modulus and a larger density is longer; the crack propagating velocity increases
with the elastic modulus difference; the crack propagating velocity increases as the materials’
density difference decreases, and decreases with the temperature difference. Moreover, the
crack propagating and branching process can be simulated with the peridynamic method sponta-
neously, without any outer criterion and preset crack propagating paths. Therefore, peridynam-
ics has natural advantages in the simulation of high-speed crack propagating and branching phe-

nomena.
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