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Experiment study of argillaceous sandstone creep characteristics
and anchoring control effect
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Abstract: Rock creep deformation and failure characteristics are discovered and rock creep velocity and propagation process under
different stress paths are represented through argillaceous sandstone creep tests. A nonlinear creep model for argillaceous sandstone is
set up. Creep characteristics of surrounding rock in underground engineering under the condition of plane strain and support are
represented through the application of lateral and anchoring constraints, respectively. The research results show that anchoring
constraint can increase the critical stress value that rock produces stable creep and decrease creep velocity evidently. The parameters
for creep constitutive equation is determined by the fit of experimental data according the improved visco-elastoplastic creep model.
The calculated strains according to the obtained parameters are in good accordance with experiment results, which can be effectively
validated that the improved creep model describes the creep characteristics very well. This research is very significant for the study of
deformation and stability of surrounding rock mass in deep underground engineering.
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Table 1 Experiment parameters of sandstone in
uniaxial compression tests

ARG o./MPa Eso/GPa v
S-1 70.6 10.6 0.40
S-2 69.0 10.2 0.39
S-3 66.8 11.4 0.40
S—4 64.2 10.4 0.39
S-5 71.8 11.4 0.37

S 68.4 10.6 0.39
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Table 2 Limit strains and creep time of rock fracture

W OBRRC BN BN f f
W /MPa /10° /10° /h /h
A-1 50 5.12 3.92 15 3
A-3 50 498 3.61 14 3
A-4 47 491 3.58 15 2
B-3 40 4.14 2.38 13 2
B-4 43 4.09 2.32 13 3
B-5 40 4.12 2.17 13 2
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Table 3 Parameters of improved Nishihara model

R F7 7K E; E, n n2 o
W B/A c/4

/MPa /MPa /MPa /(GPa * s) /(GPa * s) /MPa

40 128 2.977 433.00 -112 13.190 46.700 384

A 50 284 0.210 241.00 -1078 18.531 59.500 384
40 60 716.000 3.14 256 15.159 59.600 372

o 50 65 2.455 147.00 2 067 20.594 61.756 372
50 67 1.640 57.00 690 17.780 -0.218 47.1

A 60 104 3.220 150.00 23 3.287 1.236 47.1
50 26 84.000 1 400.00 2 557 9.945 -30.185 46.4

o 60 244 20.000 3 630.00 4726 16.552 79.740 46.4
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