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Construction of the constitutive force functlo (()Of\)quam brittle

materials based on the perldyna eory

SHI Hong-shun, QIAN Song-rong”, YUAN Qun—sheng,QJX Ting, ZHANG Guo-hao
(School of Mechanical Engineering, Guizhou Unp{e ity JGuiyang 550025, China)

Abstract: Peridynamic(PD) theory is a new non-local cg t;nt&m mechanics theory, which can be used for
studying material failure. Based on the linear and p% X\ear mechanical behavior of failure process of
quasi-brittle materials, the basic form Conslnull\{efgrcgfunclion of the quasi-brittle material was built by
introducing the damage model of bond, w, ic;hl'icd vided the fracture process of the bond into the linear

elastic deformation stage and the nonlinear ‘damage deformation stage,into the constitutive force function

of the prototype microelastic brittle (PMB) material. Then,a typical quasi-brittle material was used as an
example to build this constitutive dprce function. Experiment and PD numerical simulation of crack
growth in rock-like material mog'i it pre-existing single crack at different angles under a compression
load were conducted. The resh’( shOwed that the position of crack initiation and the direction of crack
propagation were conﬂsten?t(sQ (Jme extent,and verified that the constitutive force function of the typical

quasi-brittle matenal“jﬁ{%}able for failure analysis.

Key words: peridynamic; bond; quasi-brittle material; prototype microelastic brittle material;

constitutive force function
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