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Pear-Shaped Two-Surface Model of Concrete under Cyclic
Tension-Compression Loading of Deviatoric Stress

ZHANG Jing ,WEN Sen ,ZHOU Zhiyong

(School of Civil Engineering and Architecture,He'nan University , Kaifeng , China,475001 )

Abstract; The dynamic constitutive model of concrete under complex triaxial cyclic load is
studied , which provides a basic theory for exploring the cumulative deformation and failure law of
concrete structure under complex loads. In the framework of the pear-shaped bounding surface
model, a refined model was given for the triaxial tension-compression loading of concrete in the
stress deviatoric plane. The model includes a loading surface and a similarly shaped bounding
surface. Using the non-associated flow rule, the cyclic plasticity, damage characteristics and
accumulated deformation of concrete under loading-unloading were described through the evolution
of loading surface and bounding surface in the stress space. By using the model to simulate the
loading data,the test results which are belong to two cyclic loading conditions of concrete in the

s B E9:2021 —04 -06
ESTE . H5K ARBEILETIH (52005155) ;1 /4 B & B ITRITH (192102310014)
EE B K (1986—) , L, 11, FE SRS L 122 Mk e M AR 3¢ R %5 1R FSE



228 WHERKESMARBFR)

%38 %

deviatoric plane—along the tension-compression direction and only along the compression

direction were predicted. And the generalized shear strain-average strain curves and the stress-strain

curves were obtained , which have the same variation law as the test results. The model can simulate

the reasonable stress-strain curves, can reflect the changes of shape and area of the hysteretic

curves,can describe the increasing-decreasing stage of the stress-strain curves, and can show the

dilatancy characteristics of concrete.

Key words : bounding surface model; deviatoric plane; cyclic loading ; tension-compression ; shear
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Fig.1 Schematic illustration of bounding surface and loading surface in stress space
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Fig.2 Model simulation for cyclic compression-tensile test in the 7 plane when o, =30 MPa
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