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Fig.1 Peak stress influence curves under lateral pressures and strain rates
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Fig.2 Peak strain influence curves under lateral pressures and strain rates
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Fig.3 Influence curves of concrete elastic modulus under lateral pressures and strain rates
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Fig.4 Comparison between curves given by dynamic biaxial compression model and sample points based on two K-G criteria
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Dynamic mechanical properties and failure criteria of

concrete under biaxial compression

CHENG Zhuoqun, WANG Qianfeng, WANG Pu, SUN Shangpeng, LIU Miaomiao
(College of Civil Engineering & Architecture, China Three Gorges University, Yichang 443002, China)

Abstract; The compression tests of 300 mm concrete cubic specimen under different lateral pressures and different
loading rates are carried out by using a dynamic and static triaxial test machine, and the mechanical parameters of
the test data are analyzed. On this basis, the K- G failure criterion considering the dynamic loading rate is
established and its applicability is verified. The results of validation analysis show that the lower the strain rate is,
the more obvious the effect of lateral pressure on the peak stress of concrete is; the peak strain of concrete decreases
first and then increases with the increase of the strain rate; the peak strain of concrete increases with the increase of
the lateral pressure, and the effect of the lateral pressure on the peak strain is more significant when the strain rate
is low; the elastic modulus of concrete increases first and then decreases with the increase of strain rate; and the
influences of the lateral pressure on the elastic modulus of concrete is not significant. The improved K-G criterion is
more effective in describing the dynamic biaxial compression model, and the model can also be used to verify and

analyze the uniaxial and biaxial stress states of 100 mm and 300 mm concrete cubic specimens.

Key words: concrete; strain rate; mechanical properties; biaxial compressive strength; failure criteria
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