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Abstract: The failure analysis of marine brittle materials under dynamic load has always been the focus of

academic and engineering fields. A state-based peridynamic (PD) model for the failure in brittle materials was

established based on the state-based PD. In the model, a quartic polynomial influence function was introduced

to

reflect the PD long-range force attenuation, and an energy-based failure criterion was given. The accuracy

of the model was verified by comparing a series of numerical results with experimental results. The effects of

bi

axial load ratio, Poisson's ratio, central pre-crack length and pre-crack angle on the failure of brittle solids

were studied. The results show that the change of biaxial load ratio or pre-crack angle can affect the crack

propagation direction; the biaxial load ratio or Poisson's ratio leads to crack branches in the main crack path.
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Moreover, the increase of load ratio or Poisson's ratio improves the dynamic load resistance of the specimen,
while the increase of prefabricated crack length or angle reduces the dynamic load resistance of brittle solids.
Key words: dynamic failure; state-based peridynamics; brittle materials; fracture; crack propagation
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Fig.1 Diagram of the ordinary state-based PD model
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Fig.7 Numerical simulation of the brittle plate with different load ratios
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