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Analysis of Fluid-Solid Coupling Creep Characteristics of Red-Bed Soft Rock Eroded by Acidic Solution
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(1.College of Civil Engineering and Architcture, Guilin university of technology. Guilin, Guangxi 541004, China;
2.Guangxi Key Laboratory of Geomechanics and Geotechnical Engineering.,
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Abstract: To explore the damage degradation and landslide instability mechanism of weathered red-bed soft rock under the action
of acid rain, the stress-seepage coupling creep test of red-bed soft rock under repeated erosion of acid solution was carried out,
and the mechanical behavior and damage evolution mechanism of rock coupling creep were analyzed. By analyzing the time-
strain curve of rock creep under different test conditions and the relationship between rock creep rate and permeability before
and after hydrochemical damage, the mechanism of rock damage degradation under the coupling of chemical-stress-seepage and
the main factors affecting rock damage were explored. The results show that the hydrochemical action will reduce the triaxial
strength of the rock, with a minimum reduction of 36.31% and a maximum reduction of 48.03%. At the same time, the rock
creep curve after repeated erosion by hydrochemical action is more divergent. There is a good positive correlation between rock
damage law and stress level under different hydraulic conditions. The degree of hydrochemical damage is much higher than that
of seepage and stress. After hydrochemical damage, rock seepage and stress will aggravate rock damage degradation. Under the
action of high seepage pressure. the creep effect of rock is more obvious. Finally. the chemical damage factor is introduced to
establish a triaxial nonlinear damage creep model under the stress-seepage coupling effect including chemical damage, which can
describe the fluid-solid coupling creep characteristics of red-bed soft rock under the action of hydrochemical action, and the
fitting effect is good.
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Fig.2 Triaxial stress-strain curves under different seepage pressure conditions
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Fig.3 Triaxial stress-strain curves under different confining pressure conditions
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Table 1 Test results of triaxial compressive strength

of red beds soft rock
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Fig.4 Creep strain-time history curves of rock
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Table 2 Creep deformation of rock

under different conditions

o8/ R B AT/ % B AT/ 0 WEARARTE /%
T11-S 0.101 0.070 0.031
T12-S 0.115 0.079 0.036
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T23-S 0.128 0.083 0.045

________ TSSS 040096 0048
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T12-H 0.149 0.101 0.048
T03-H 0.134 0.089 0.045
T13-H 0.153 0.102 0.049
T23-H 0.158 0.104 0.054
T33-H 0.170 0.111 0.059
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Fig.5 Macroscopic failure model of red beds soft rock
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Fig.6 Isochronous stress-strain curves of rock
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Fig.7 Creep rate-time curves of rock
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Fig.8 Time history curves of cumulative seepage flow of rock sample
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Fig.10 Permeability coefficients of specimens under different seepage pressure conditions
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Fig.11 Improved nonlinear creep body
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Fig.12 Nonlinear visco-plastic creep model of rock
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Table 4 Parameters of the model
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