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Abstract: The stress relaxation of rock is related to the long-term stability in all kinds of rock engineer-
ing, and the influence of water cannot be ignored. The tests of single-stage stress relaxation and cyclic
stress relaxation for dry and saturated sandstone were conducted, and the differences of relaxation be-
havior between the two states of samples were analyzed contrastively. The generalized Maxwell relaxation
constitutive model with four elements was adopted for the implementation of numerical verifications. The
results show that; 1) The sandstone in both states represents the typical incomplete attenuation charac-
teristic; 2) under the same strain ratio, the final stress relaxation degrees in saturation state are slightly
higher. The difference is mainly reflected in the development of stress relaxation, which is deeply affect-
ed by the weakening of water; 3) in the peak stress cyclic relaxation tests, the ductility of saturated
samples increase due to water weakening and internal energy dissipation. Although the stress relaxation
degree of dry samples is higher than that of saturated samples, the results are opposite for the number of
cycles and axial strain at final failure; 4) the constitutive model of four-element generalized Maxwell
stress relaxation can completely describe the whole process and the trend of single-stage stress relaxation

for sandstone with high accuracy.
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Tab. 2 The corresponding relationship between the initial

deviational stress of dry and saturated samples
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Fig. 1 Summary of single-stage stress relaxation curves
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Fig. 2 Comparison of single-stage relaxation curves of dry and saturated samples under different axial strain ratios
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Tab. 3 Results of single-stage stress relaxation test
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Fig. 3 Comparison between the final stress relaxation amount

and axial strain of samples in two states
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Tab. 4 Comparison of initial stress relaxation rates of

samples in two states under the same axial strain ratios
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Tab. 5 Results of peak stress cyclic relaxation tests
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175. 06 1.38 5.27 1.21 0.63 4.18 3.55 4.22 3.37 0.998 1
110.76 1. 66 5.86 1.13 0.90 4.00 2.83 3.12 2.24 0.998 4
WiFn 120.29 1.60 5.81 1.16 0.71 4.30 3. 80 3.28 3.24 0.997 9
®HEE 13061 1.58 23.57 1.13 0.63 6.95 5.55 2.52 1. 14 0.998 6
150. 03 1.19 2.70 1.29 0.67 5.75 4.54 3.92 2.60 0.998 8
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