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Analysis of Compression Failure Mechanism of Rubber Concrete by Base
Force Element Method Based on Complementary Energy Principle

FU Yu, MA Dongyi, WANG Yao "
( Department of Urban Construction, Beijing University of Technology, Beijing 100124, China)

Abstract: The two-dimensional mixed random aggregate model of rubber concrete is established, and
the meso mechanical properties of rubber concrete are analyzed by base force element method based on
the complementary energy principle. The stress-strain curve, failure process diagram and maximum
principal stress and strain cloud diagram are obtained. The failure process of rubber concrete is simula-
ted, the compression failure mechanism of rubber concrete is analyzed, and the influence of different
particle sizes and contents of rubber particles on the compressive strength of rubber concrete is explored.
The results show that the compressive strength decreases obviously with the increase of the rubber con-
tent. At the same dosage, the compressive strength can be slightly improved by using rubber particles
with a large particle size. The damage first occurs in the area with dense rubber particles, so the rubber
particles should be dispersed evenly as far as possible when configuring rubber concrete. The model can
reasonably simulate the failure process of rubber concrete under uniaxial compression, and provides a
new method for analyzing and predicting the micromechanical properties of rubber concrete.
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Fig. 1 Quadrilateral element with node at midpoint
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Tab.1 Number of coarse aggregate particles
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5~10 36
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Tab. 2 Number of rubber particles under different

particle size and content
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Fig. 2 Convex aggregate formation process
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Fig. 3 Random aggregate model of rubber concrete
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Fig. 4 Multi polygonal line compression constitutive model
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Tab. 3 Material parameters of each phase medium
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Fig. 7 Normalized stress-strain curve of rubber concrete
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Fig. 9 Maximum principal strain contour plots
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Tab. 4 Calculation results of rubber concrete with

different particle size and content
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Fig. 11 Effect of different rubber particle size on

compressive strength of concrete
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