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Elastoplastic model of damaged rock based on the strength theory

WANG Li", GAO Qian®

l) School of Civil Engineering. Henan Polytechnic University . Jiaozuo 454000, China
2) Department of Civil and Environmental Engineering. University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT  The one-dimensional damage variable was defined based on the elastobrittle behavior of rock under uniaxial loading-
To define the damage and its evolution in three-dimensional loading: the twin-shear theory was introduced to generalize the one-di-
mensional damage model into the three-dimensional model- The elastic behavior of the damaged material under loading can be ex~
pressed by reducing the elastic module; and the plastic flow can be represented by the slide on the plane between the two parts of the
fractured rock- To establish the elastoplastic model of the damaged material, the concept of effective stress was used to contain the ef -
fects of damage in the yielding equation as well as in the function of plastic potential- The model was established in the frame of the
classical plasticity theory in which the Mohr-Coulomb criterion was employed as the yielding criterion, and the friction law on the pre-
sliding plane was taken as the hardeningsoftening rule to describe the change of the yielding surface with the progressive yielding-
The comparison of the calculated results with tested results by a CT machine shows that the damage model presented in the paper can
accurately describe the damage evolution of rock in Nanqiao Sandstone, and that the damage-elasto-plastic model is indeed feasible in

describing the mechanical properties of the damaged material -

KEY WORDS  rock: damage model; twin-shear theory: friction plasticity
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Table 1 Test results of Nanqiao Sandstone under uniaxial compression
LR/ 45 61/ MPa &/ % CT %

1 0 0 1641.93

2 12.99 0.189 1645.28

3 25.37 0.440 1645.00

4 36.57 0.692 1623.38

5 39.56 0.755 1606.00

6 2.99 1.069 1499.40

7 1.32 2.579 1362.03

®2 EFEDE TR SRS LS R (02— 03— 10 MPa)

Table 2 Test results of Nangiao Sandstone under triaxial compression

61/

(01— 52)/

e/ % CT ¥
5d MPa MPa

1 11.88 1.88 0.06 1607.6
2 22.63 12.63 0.25 1610.5
3 35.92 25.92 0.50 1612.1
4 45.66 35.66 0.69 1612.1
5 48.85 38.85 0.76 1611.2
6 49.47 39.47 0.79 1607.5
7 51.71 41.71 0.85 1603.5
8 40.79 30.79 1.16 1589.1
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