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Fig.1 Sketch map of the cohesive tractions

along a cohesive surface
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Fig.2 Bilinear cohesive model for normal
traction — separation
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Fig.3 Geometry and boundary conditions for concrete

beam under impact loading
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of main crack
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Fig.5 Relation curve of crack tip location and time
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Fig.6 Sutess distributions for three-point-bending beam
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Numerical Simulation of Crack Propagating Using Cohesive Zone Model

QU Hong - chang, CHEN Guo - rong

( Department of Engineering Mechanics, Hehai University, Nanjing 210098, China)

Abstract: In order to simulate numerically fracture of simply supported beam of concrete under impact load-

ing, program code is developed for simply supported beam to be analyzed dynamically using the principle of

virtual work, controlling length of the time step, bilinear cohesive model and adopting combinative method of

general finite element and cohesive element. With the help of the powerful pre — and post — disposal functions

of commercial software ABAQUS, it is verified that the size of the cohesive element should be limited within

one half of length of the cohesive zone. At the initiation phase, the crack propagates slowly, and then extends

upward smoothly. Examples illustrate that the combinative method of general finite element and cohesive ele-

ment has the promise of simulating fracture process where cracking occurs spontaneously.

Key words: dynamics; cohesive zone model; finite element; fracture; numerical simulation



