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Abstract: The peridynamics (PD) as an integral non-local continuum mechanics theory, is widely used in the
discontinuous deformation and failure analyses of solid materials and structures, mainly with the explicit dy-
namic solution method for meshless particles. In recent years, the discontinuous Galerlin finite element method
for weak-form peridynamic equations has been developed. This method can not only describe the non-local ac-
tion effects and discontinuous deformation characteristics of the investigated body, but also make full use of the
finite element method. It has the advantages of efficient solution, direct application of local boundary condi-

tions, and effective avoidance of the surface effects in peridynamics. The basic principle of the discontinuous
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Galerkin finite element method of bond-based peridynamics was expounded, the calculation formula was de-
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rived, the specific algorithm flowchart and details were given, and the dynamic cracking and bifurcation prob-
lems of brittle glass plates were simulated. The damage processes of concrete slabs under blast impact loads
were calculated and analyzed. The research results show that, the proposed method can predict the complex

rupture mode and the damage process of the structure under blast impact loads, with high computational effi-
ciency, and makes an effective way to the simulation of the structural blast damage effects.
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Fig. 1 The continuous mesh of traditional finite elements (left) and the mesh of non-continuous Galerkin finite element (right) [22]
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Fig. 2 The pre-cracked glass panel and its external load
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Fig. 4 The evolution of crack bifurcation points obtained with the present method (top) and the method of Ha et al.[?®’( bottom)
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Fig. 5 Geometric models with fixed constraints on the left and right sides (left) and fixed constraints on all sides (right)
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Fig. 6 The damages of the front surface (top) and the back surface (bottom) of the concrete slab fixed on the opposite sides
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Fig. 7 The damages of the front surface (top) and the back surface (bottom) of the concrete slab fixed on 4 sides
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Fig. 8 The damages of the front surface (left) and the back surface (right) of the concrete slab

at 11.5 ms after detonation at 0.5 m, 0.6 m blast distances
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Fig. 9 The damages of the front surface (left) and the back surface (right) of the concrete slab

at 11.5 ms after detonation for 0.1 kg,0.3 kg explosive equivalents
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