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Non-linear rheological damage model of rock

ZHU Chang-xing, RUAN Huai-ning, ZHU Zhen-de, LUO Run-lin
(Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)
Abstract: According to the characteristics of time-dependent damage and the threshold of accelerating damage, an evolvement
equation of creep damage based on non-linear visco-elasto-plastic rheological model was established. Its correctness was
validated by the tests on shear rheological results of slates of large and long water transfer tunnel at Jingping Hydropower II . It
was shown that the non-linear rheological damage model could not only reflect the whole rheology process of rock, but also

describe efficiently the primary, stationary and tertiary rheological damages for slates under the conditions of different stresses.
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Fig. 1 Non-linear visco-elasto-plastic rheological damage model
of rock
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Table 1 The parameters of the shear rheological model of slates

1ER BYR ) E, E, 7, 17 un n
/MPa /MPa /GPa /GPa /(GPa+ d") H(GPa+ d™) /(GPa+ d™")
2.0 67.8 69.2 5208 95000
4.0 78.3 78.2 5208 180000
20 6.0 74.8 78.2 6458 178571
' 8.0 81.0 71.9 6458 238000
10.0 84.5 78.0 6458 238000
: 87.5 81.0 6458 416665 138888 1.03
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Fig. 2 Fitting curves of slates (o =2 MPa )
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Fig. 3 Variation of damage factor with time
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