J. Comput. Struct. Eng. Inst. Korea, 29(2)
pp.201 ~208, April, 2016
http://dx.doi.org/10.7734/COSEIK.2016.29.2.201

pPISSN 1229-3059 eISSN 2287-2302
Computational Structural
Engineering Institute of Korea

sSYTeAME 0|38 E2 =38 E 29| OS2 Y iy
g s M. st 57

Simulation of Multi-Cracking in a Reinforced Concrete Beam by
Extended Finite Element Method

Hyun-Suk Yoo' and Han-Soo Kim®'

"Division of Architectural Engineering, KonKuk Univ., Seoul, 05029, Korea
?Division of Architectural Engineering, KonKuk Univ., Seoul, 05029, Korea

Abstract

Recently, extensive research on crack analysis using extended finite element method(XFEM) which has main advantages in
element re-meshing and visualization of cracks has been conducted. However, its application was restricted to the members of a
single material. In this study, the applicability and feasibility of the XFEM to the multiple crack analysis of reinforced concrete
beams were demonstrated. ABAQUS which has implemented XFEM was used for the crack analysis and its results were compared
with test results. Enriched degree-of-freedom locking phenomenon was discovered and its causes and the ways to prevent it were
suggested. The locking occurs when cracks in the adjacent elements simultaneously develop. A modelling technique for multiple
cracking similar to test results was also proposed. The analysis with XFEM showed similar results to the tests in terms of crack
patterns, spacing of cracks, and load-deflection relationship.

Keywords - extended finite element method(XFEM), reinforced concrete, three point bending test(3PBT),
phantom node methods, crack analysis
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Fig. 1 Crack propagation by XFEM
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Fig. 2 The principle of phantom nodes methods; solid
and hollow circles denote the original nodes and the
added phantom nodes, respectively
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Fig. 3 Phantom nodes methods in one dimensional
element; solid circles denote the real nodes and
hollow circles denote phantom nodes
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