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Nonlinear rheological model for frozen soft rock during Cretaceous period

LI Dong-wei® %3 WANG Ren-he" %3 FAN Ju-hong®
(1. Research Center of Mining and Underground Engineering, Minigtry of Education, Huainan 232001, China; 2. Mine Building Key
Laboratory, Anhui University of Science and Technology, Huainan 232001, China; 3. College of Civil Engineering and Architecture,
Anhui Universty of Science and Technol ogy, Huainan 232001, China)

Abstract: The test method of consolidation by high confining pressure, freezing at low temperature and |oading-unloading is
employed to simulate the change process of stress state of underground engineering in Cretaceous frozen soft rock during
construction. A large number of test results show that there is aninitid critical stress threshold value in Cretaceous frozen soft
rock, and it meets the Mises strength function criteria. The viscosity coefficient of frozen soft rock is alinear function of time,
and the fitting correlation coefficient is up to 0.99. A frozen soft rock nonlinear viscoelastic-plastic creep constitutive
mechanical model is proposed. The creep test results are compared with the calculated vaues, and their deformation laws are
exactly the same and the values are in good agreement. The low temperature soft rock constitutive model is validated to be
correct and can provide numerical cal culation reference for the frozen underground engineering and geotechnical engineering in
cold regions.
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Table 1 Parameters of specimens during Cretaceous period
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Fig. 1 Samples of frozen soft rock
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Fig. 2 Creep curves of frozen soft rock under uniaxia compression
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Fig. 3 Creep curves of frozen soft rock by unloading
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Fig. 5 Isochronous stress-train curves (T=-10C)
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Fig. 7 Viscoelastic-plastic model of frozen soft rock
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