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Shear creep characteristics of sandstone under dry and saturated states
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(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;

2. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstracts: Taking Wuhan Yangtze River tunnel as the project background, the shear creep tests on dry and saturated sandstones are

conducted. Based on the test results, the effect of water on shear creep characteristics of sandstone and its mechanism are elaborated

from both shear creep strain and mechanical properties. The results show that water can promote the development of creep strain and

accelerate creep strain rate of sandstone and also decrease its creep rupture strength. Therefore, the effect of water on the creep

characteristics of sandstone can not be ignored in the engineering design and construction of important project.
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Fig.1 Shear creep curves under normal stress of 0.74 MPa
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Table 1

Comparison of shear creep strain characteristics between dry and saturated sandstones

under normal stress of 0.74 MPa

BIRY g s} AR B x 1000 I AR AR HEx 1 000 SPEITRAE RARE 10 /)
/MPa T K B! T K B! T K B!
0.40 2.815 1.945 0.691 0.035 0.370 10.571 0.233 0.308 1.321
1.00 4.300 4.125 0.959 0.010 0.685 68.500 0.040 0.086 2.141
1.60 5.625 5.940 1.056 0.055 0.425 7.727 0.037 0.043 1.159
2.20 6.410 7.005 1.093 0.145 0.950 6.552 0.036 0.048 1.310
2.79 7.045 8.295 1.177 0.180 0.340 1.889 0.006 0.009 1.511
3.39 7.525 9.000 1.196 0.177 0.430 2.429 0.008 0.013 1.670
4.59 8.230 10.980 1.334 0.305 0.820 2.689 0.007 0.011 1.568
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6.98 10.125 14.900 1.472 0.205 1.450 7.073 0.017 0.037 2.176
e P LU 00 MR BRE IR B R R I B
K2 ARERNS T THRSEACRE T RN BT VIR N ASRE KB BEXT
Table 2 Shear creep strain characteristics and damage strength comparison between dry
and saturated sandstones under different normal stresses
i1 WA T RN AR & <1 000 AT S0 A2 AR X1 000 WA BN J)/ MPa
/ MPa TR K 5! T K 5! T K 5!
0.44 11.625 12.860 1.106 3.310 5.275 1.594 8.780 5.190 0.591
0.74 15.895 16.350 1.029 4.325 7.790 1.801 10.570 6.980 0.660
1.04 21.465 25.415 1.184 5.680 11.310 1.991 11.770 9.380 0.797
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Table 3 Shear creep parameters of dry and saturated sandstones under normal stress of 0.74 MPa
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5.79 609.082 438.404  27622.227 14241.504  251487.528 22755.947 0.110 0.626 0.982 0.927
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