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Abstract: Relaxation properties of rocks are important to forecast long-term stability of underground engineering.
First, the relaxation tests of Tage Tuff were carried out under strain level in pre-failure region, peak strength and post-
failure region by single-stage loading condition, and the law of relaxation was investigated from the testing results The
law of stress level variety with strain level was analyzed. Second, the same relaxation of Tage Tuff was done by multi-
stage loading condition. The testing results show that there are the same law of relaxation properties by the two loading
condition, and relaxation properties in peak strength, post-failure region of Tage Tuff are almost similar with that in
pre-failure region. Finally, the testing results are numerically simulated by the non-linear spring model, coinciding
well with experimental results. It shows that the constitutive equation is suitable to describe stress relaxation properties
of Tage Tuff, and rheologic failure life of practical engineering may be forecasted by it.
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Fig. 1 Specimens of Tage tuff
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Fig. 2 Testing system of rock mechanics
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Fig. 3 Stress-strain curves of Tage tuff
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Fig. 4 Stain-time curve ( Stress relaxation of Tage tuff)
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Parameter values in strength test

Table 1

% B T-CS-1 T-CS-2 T-CS3 T-CS4 ¥ i

p/(kg-m™) 1767  1.792 1765 1.787  1.778

E/GPa 4.991 4.984 4.136 4.134 4.561

o/GPa 23143 23550 24.346 23.016 23.514

£,/107 6.221 6.789 7.166 7.409 6.896
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Fig. 5 Stress drop-time curves at different

strain level ( Single-stage loading)
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Fig. 6 Stress drop-time curves of different

strain level of Tage tuff ( single-stage loading)
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Table 2 Relaxation parameter value at

different strain levels ( Single-stage loading)
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Fig. 7 Variation of relaxation stress level with strain level
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Fig. 8 Stress drop-time curve at different

strain level of Tage tuff ( multi-stage loading)
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Fig. 9 Stress drop-time curves at different

strain level ( multi-stage loading)
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Table 3 Relaxation parameter value at

different strain levels ( Multi-stage loading)
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50 11.02 9.64 0.87 1.38 0.125

80 18.67 16.20 0.87 2.47 0.132

100 22.20 18.80 0.85 3.40 0.153

120 22.01 19.11 0.87 2.90 0.132
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Fig. 10 The variation of relaxation stress

level with strain level (multi-stage loading)
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Table 4 Calculated parameter values of Tage tuff
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Fig. 12 Calculated results of

relaxation for Tage tuff ( single-stage loading)
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