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Compression simulation of three-dimensional meso-scale
concrete based on friction debonding method

LIU Libao,Ll Xiaomin,CHENG Yu, LI Yishuo,LIU Xixi, BAI Fengtao

( Department of Civil Engineering,Ocean University of China,266000 Qingdao,China)

Abstract ; This study aimed to solve the problems that the traditional 3D meso-concrete numerical model is
difficult and inefficient,which hinders its application. In this paper,a method of friction debonding failure
in three-dimensional model is adopted, which avoids the complexity of traditional establishment of solid
transition layer or programming of bonding element insertion. A simple and efficient method is employed to
replace the solid transition layer,which takes only 1/6 of the time of the establishment of solid transition
layer under the same conditions. This method ensures the accuracy of the results and greatly improves the
calculation efficiency. It is suitable for establishing three-dimensional meso-concrete models of crushed
stone , corals and other aggregates, and can be used to simulate various stress conditions such as uniaxial
compression , uniaxial tension,and uniaxial splitting. Through numerical simulation, it is concluded that the

elastic modulus and volume proportion of aggregate affect the overall elastic modulus and peak strength of
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concrete. The elastic modulus and volume proportion of aggregate are proportional to the overall elastic

modulus of concrete and inversely proportional to the overall strength of concrete. The elastic modulus of

aggregate has a greater influence on the overall strength of concrete than the volume ratio. These factors

will provide us with reference when configuring better performing concrete.

Key words: random aggregate model; friction debonding; meso-scale concrete; numerical simulation;

uniaxial compression
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