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An experimental study and simulation of damage of the single shaft
compression and drying-wetting cycle in sandstone

XIE Xuebin, ZHOU Han, XIANG Tianyuan
(School of Resources and Safety Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract; A series uniaxial compression tests of sandstone under different drying-wetting cycle times are
designed and carried out, and the stress-strain curves are obtained. The effects of drying-wetting cycles on the
deformation and mechanical properties of sandstone are analyzed. The results show that the uniaxial
compressive strength and elastic modulus of the sandstone specimens decrease significantly and tends gradually
to a constant value. The failure characteristics are changed from brittle to brittle ductile transition. The
mechanical parameters of sandstone are dispersed and the uniaxial compressive strength and elastic modulus
decrease gradually. A stochastic damage mechanics model for the coupling effect of the single axis compression
with dry wet cycle is established. The theoretical curves are fitted with the experimental curves. The
expression of the constitutive relation is given, indicating that the model can well reflect the mechanical
properties of sandstone under the action of drying and wetting cycles.
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Fig. 1 Changes in water absorption of sandstone

with drying-wetting cycle times
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Fig. 2 Stress-strain curves of sandstone under

&~

different drying-wetting cycle times
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Table 1 Mechanical parameters of the specimen

& PR R AHL n o/MPa e/ % P A Bt/ G Pa
0 56.47 2.20 37.65
I 48.25 2.27 30. 10
3 37.75 2.34 24.56
6 31.16 2.51 20.71
10 24.77 2.81 16. 64
15 22.11 2.99 13.23
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Fig.3 Relationship of specimen mechanical performance

parameters and drying-wetting cycles
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Table 2 Damage mechanics parameters of the specimens

PEIRUEL n m F
0 8.82 2. 15
1 21.31 1.94
3 15.42 1.96
6 13.53 1.96
10 13.85 1.93
15 27.42 1. 88
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Fig.4 Comparison of the simulation and experimental stress-strain curves
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