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Crack propagation modelling

in concrete based on scaled boundary finite element generalized shape function

ZHANG Peng"?, DU Chengbin®’, ZHANG Deheng'

(1. Nanjing Institute of Technology, Nanjing 211167, China;
2. Department of Engineering Mechanics, Hohai University, Nanjing 211100, China)

Abstract: The new scaled boundary finite element shape function (generalized shape function) is proposed
considering the side—face loads. The advantage of the generalized shape function that naturally satisfying the
continuity of the interface of the element is verified. The generalized shape function method is used to
study the cohesive crack propagation in concrete. In the crack propagation step, the linear asymptotic super-
position assumption is adopted. In the fracture process zone, the cohesive tractions in the crack tip element
and the non—crack tip elements are uniformly applied to the element node in the form of equivalent load,
which is more convenient than the previous interface element method to simulate the cohesive tractions in
the fracture process zone. Polygon SBFEM remeshing technology is used to simulate the concrete crack prop-
agation problem,and the results of two typical examples are presented. The crack propagation path, load-dis-
placement curve and cohesion distribution are analyzed and compared, and the mesh sensitivity is also stud-
ied. The results show that the SBFE generalized shape function method is accurate and efficient for model-
ling concrete crack propagation.
Keywords: scaled boundary finite element method; side—face loads; generalized shape function; concrete;
cohesive crack propagation
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