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Fig.5 Three-Point Bending Beam(TPB)
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Modelling of cohesive crack propagation using enhanced finite
element method via h-adaptive technique

LING Dao-sheng”, BU Ling-fang, TU Fu-bin
(MOE Key Laboratory of Soft Soils and Geoenvironmental Engineering,Zhejiang University, Hangzhou 310058 ,China)

Abstract : Representation of discontinuities and handling of hanging nodes are two key points of numerical
simulation of cohesive crack propagation via h-adaptive technique such as element subdivision. Firstly,a
unified correlation rule for enhanced finite element method,as a combination of coverage of mathematical
mode, suitable for representing discontinuous displacement field, and reconstruction of physical mode,
suitable for dealing with hanging nodes,is proposed by introducing a transitional element between math-
ematical element and physical element. The corresponding finite element formulas are then derived. Sec-
ondly.a scheme for h-adaptivity,with two indexes,i. e. ,the influencing radius of mathematical crack tip
and the crack-tip mesh size,is put forward for modeling of cohesive crack propagation. The reasonability

and effectiveness of the proposed approach is validated against two examples.

Key words: cohesive crack; h-adaptivity; discontinuous deformation; hanging nodes; enhanced finite

element method



