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Creep Model and Parameter
Identification of Transversely Isotropic
Rock Mass

HU Taotao', GAO Xianchao', WANG Yao', KANG Zhibin’
(1. School of Highway, Chang’ an University, Xi’ an 710064,
China; 2. China Jiangxi International Economic and Technical
Cooperation Co., Ltd., Nanchang 330038, China)

Abstract: In order to explore the effect of creep
deformation characteristics of soft rock on the stress
distribution and deformation law of surrounding rock, taking
the carbonaceous slate as a research object, based on indoor
experiments, theoretical methods and numerical analysis,
the Nishihara model is improved to describe the whole creep
characteristics of the rock. Then, the improved Nishihara
model is expanded to a transversely isotropic creep model,
and a three-dimensional equation is derived under the
assumption of transverse isotropy. Finally, the creep
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experimental data are fitted and the creep parameters are
inverted according to the three-dimensional equation. The
results show that the creep curve of horizontal bedding rock
samples changes with the load, and the graded creep
deformation of horizontal bedding rock samples and vertical
bedding rock samples shows obvious anisotropy. The
improved Nishihara model can well adapt to the deformation
characteristics of the creep curve of the carbonaceous slate.
The parameter value change of the transversely isotropic
creep model fully reflects the effect of stress level on the
creep of the carbonaceous slate, thus verifying the
adaptability and rationality of the improved Nishihara model.

Keywords: carbonaceous slate; transverse isotropy;

creep model; parameter identification method; three-

dimensional equations
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Fig.1 Schematic diagram of carbonaceous slate sampling
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Tab.1 Creep test scheme
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Tab.2 Creep test results of carbonaceous slate
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6% 7.66
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Fig.10 Transversely isotropic creep model fitting curves of horizontal bedding carbonaceous slate
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Tab.3 Transversely isotropic creep model parameters

AFES i F17KF-/MPa E,/MPa E,/MPa v 71/GPa 7,/GPa R?
30 25.56 246. 39 0.21 264.78 0.9781
o 42 14.94 55. 96 0.18 285. 48 0.968 5
A=A 53 15. 64 49.23 0.22 65.77 23.47 0.9853
65 16. 96 58.33 0.19 85.61 28.63 0.979 6
30 31.29 411.23 0.28 799. 57 0.963 4
42 24.41 132. 36 0.24 64.02 0.9416

=7

ZHRA 53 21.43 60.19 0.20 144. 39 59. 64 0.976 6
65 21.67 60. 37 0.28 107. 54 37.69 0.9929
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Fig.11 Transversely isotropic creep model fitting curves of vertical bedding carbonaceous slate
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