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Study on Identification of Nonlinear Creep Model Based
on Creep Tests of Sandstone
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Abstract: In order to study the creep characteristics of sandstone, the conventional triaxial and creep
experiments of the sample under 10MPa confining pressures were carried out by using the full-automatic
triaxial servo. On this basis, in order to simulate the whole creep process effectively, a nonlinear creep
model with fractional derivatives is proposed and verified. The results show that the cyclic creep rate
and axial creep rate of the specimens are close at the creep attenuation and stabilization stage. In the
creep acceleration stage, the creep speed of the sample increases sharply. The accelerated creep occurs
in the annular direction before in the axial direction, and the cyclic acceleration creep rate is higher. In
addition, it was found that the steady-state creep speed increased with the increase of stress level, and
the annular steady creep speed increased more quickly than the axial creep speed, suggesting that the
annular creep speed was much more affected by stress level. The non-linear creep model with fractional
derivative established in this paper can simulate the whole creep process well and has high accuracy.
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Tab.1 Mechanical parameters of conventional triaxial compression test under confining pressure of 10 MPa

Ia's F J= /MPa o1-03/MPa o./MPa /1073 &/1073 E/GPa Vv
F3 10 124.5 134.5 10.565 6.690 16.087 0.182
F1 10 124.2 134.2 10.379 6.462 16.257 0.190
F2 10 127.6 137.6 10.779 7.650 16.257 0.195

SEE 10 125.4 135.4 10.574 6.934 16.200 0.189
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Fig.7 Nonlinear creep model with fractional derivatives
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Fig.8 Fitting curve of nonlinear creep damage model
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