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Visco-elastic-plastic Creep Model of Rock Based on
Strain Yield Critical Criteria

JIANG Yu-zhou', WANG Ben®, WANG Rui-hong’ ,LU Bo',LI Cong', ZHU Jie-bing'
(1.Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources,
Yangtze River Scientific Research Institute, Wuhan 430010, China; 2. Information Center, Yangtze River
Scientific Research Institute, Wuhan 430010, China; 3. Key Laboratory of Geological Hazards

on Three Gorges Reservoir Area under Ministry of Education, China Three Gorges University,

Yichang 443002, China)

Abstract; According to rock mechanical characteristics of creep deformation at different stages, the visco-elastic-
plastic states from deformation to rupture are classified, and the corresponding creep mechanical properties at differ-
ent states are given. Under the assumption that ductile shear failure occurs in triaxial compression test, the maxi-
mum principal strain discriminant for the critical state transformation is derived using Drucker-Prager strain
criterion. Furthermore, a visco-elastic-plastic damage evolution model for describing the nonlinear acceleration
creep behavior is constructed by introducing a statistical damage factor based on the theory of Perzyna in considera-
tion of the hardening effect in subsequent yield. Moreover, triaxial creep test is conducted with sandstone specimens
from the Three Gorges Reservoir area, and the creep deformation curves under different pressures are acquired. Test
results show that the creep characteristics of rock specimens are obvious, and non-linear accelerated creep
happened under the final stress level. The proposed model is used for the fitting of test creep curves, and the fitting

results suggest that the model could accurately describe different stages of sandstone’ s creep deformation.

Key words: rock mechanics; visco-elastic-plasticity; creep mechanical tests; damage; constitutive model
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Analytical Solution of Freezing Pressure under the Interaction of
Freezing Wall and Shaft Lining Based on Generalized Kelvin Model

PENG Shi-long' , RONG Chuan-xin', CHENG Hua'?
(1.School of Civil Engineering and Architecture, Anhui University of Science and Technology,

Huainan 232001, China;2. School of Resources and Environmental Engineering,

Anhui University, Hefei 230601, China)

Abstract ; Freezing pressure is an important basis for the design and calculation of the outer wall structure of shaft
sinking by freezing method in deep alluvium. On the basis of uniaxial creep test of frozen soil, the generalized Kel-
vin rheological model and the elastic-viscoelastic correspondence principle were adopted to establish the viscoelastic
equation of displacement field of frozen wall. Then, the mathematical expression of the freezing pressure acting on
the outer shaft lining is deduced by considering the interaction among the frozen wall, the outer shaft lining and the
peripheral unfrozen soil. Calculation results show that 1) the calculation value by theoretical formula and from mean
measured value of the freezing pressure show a big difference( about 0.5 MPa) in the first ten days after the con-
struction of outer shaft lining masonry; 2) the freezing pressure tends to be stable after 20 days, and the absolute
value of the difference between the two is less than 0.2 MPa. In a word, the absolute deviation between the theoreti-
cal and calculated values of freezing pressure is less than 10%. The theoretical calculation formula of freezing pres-

sure is quite practical and it could provide basis for the structural design of outer shaft lining of freezing well.

Key words freezing pressure; generalized Kelvin rheological model; freezing sinking method; frozen wall; outer

shaft lining





