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Fracture statistics of quasi-brittle materials based on phase field model

SUN Jundong', DING Zhaodong', LIANG Junsong®’, TAO Mingquan'
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. China 19th Metallurgical Group
Co. , Ltd. , Chengdu 610031, China)

Abstract; The mechanical properties of heterogeneous materials are significantly influenced by internal
disorder during the process of damage and fracture. Concrete, as a widely used quasi-brittle heteroge-
neous material in engineering, has garnered increased attention from researchers regarding its damage
and fracture behavior. Under the framework of unified phase field theory with cohesive crack model of
heterogeneous materials, this paper introduces correlation into two-dimensional random field model-
ing, and statistically analyzes the characteristic quantities of the fracture process of two-dimensional
heterogeneous materials. The study reveals a strong correlation between the initiation, propagation,
and final morphology of cracks and the microscopic disorder in the fracture process. It is observed that
smaller correlation lengths and greater homogeneity of the random field lead to higher macroscopic
tensile strength of the solid. Furthermore, quantitative analysis demonstrates that the influence of
correlation length of microscopic random strength distribution on macroscopic tensile strength can be

12 similar to the size effect in failure of solid materials. The findings offer new

expressed as f,~I[.
insights into fracture behavior in heterogeneous materials like concrete.
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