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Tab. 1 Basic physical and mechanical parameters
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G FEAW BERAL /(g em™) /MPa /MPa /GPa /() /GPa ke

P-4 RKRA K+ 2..665 62.7 7.98 15. 2 48.8 64.3 0.26
M 2.679 60.5 7.35 13.9 49.3 52.5 0.29
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M 2.778 108 12. 41 23.5 50. 1 70. 6 0. 24
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Fig. 5 Axial strain-time curves
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Fig. 6 Creep stress-strain curves for each sample
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Fig. 8 Schematic diagram of non-linear Fig.9 Creep characteristic curves of accelerated
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Fig. 10  Non-linear viscoelastic-plastic creep model of rock
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Tab. 2 Sample P-4 creep parameters

LiiDES K G G, G; . X 7 7 . ty
/MPa /GPa /GPa /GPa /GPa /(GPa*h) /(GPa+h) /(GPa+h) /h
40 90. 58 28.45 108.96 2723. 10 360. 76
60 89. 26 31.73  124.48 2910. 35 388.19
80 105.18  22.41 117.85 1503. 02 401. 37
90 95.62 29.86  156.43 3898. 76 425. 38
100 131.79 30.12 134.29 1699. 38 528.04

110 169.91 28.44 112.64 11.92 1.31e-3 8. 3%e-2 2263. 25 128.90  11327.45 34.48 3.89

# 3 BB P-8 AR SR
Tab. 3 Sample P-8 creep parameters

WE K G G, G . , m 7 7}; v
/MPa /GPa  /GPa /GPa  /GPa /(GPa+ h) /(GPa*h) /(GPa+h) /h

60  37.04 19.44 134.56 2336.69  526.39

80  45.19  20.23 107.44 2368.59  513.54

100 39.26  20.91 153.79 1497.33  488.50

120 37.55 34.85 151.73 1858.21  693.15

140 39.79  21.86 104.53 3523.16 43286

160 40.58  20.87 121.06 2497.20  512.37

170 48.92  18.34 124.68 2072.53  521.12

180 36.41  21.50 164.89 1377.96  411.04.

190 42.62  23.11 132.96 13.81 9. 8e-2 6. 64e-2 5012. 04 196.12 15264.6 2.38 3.56
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Experimental study of gneiss creep properties

LIANG Bing', ZHANG Tao*, WANG Jun-guang', LI Gang®, WU Peng-fei’
(1. Institute of Mechanics &. Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China;

2. Mining Institute, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract: In order to study the creep characteristics of gneiss taken from copper mine at Red Mountain
and aging wall caving failure problem in deep stope (— 467 and — 827 middle piece), the creep
characteristics of gneiss were systematically analyzed by the combination of indoor creep experiment
and theoretical analysis. Results show that with the increase of stress level, gneiss specimen creep
undergoes following three stages: attenuation creep stage, steady state creep stage and accelerated
creep stage. Among which, the steady state creep stage has the longest duration, and during
accelerated creep stage, the deformation rate fluctuates most and gradually increases in a nonlinear
way; The initial creep stress thresholds of specimens P-4 and P-8 under confining pressure of 10MPa
were 50MPa and 80MPa, respectively, and the long-term strengths were 90 ~ 100MPa and 170 ~
180MPa, respectively, and the starting time of accelerated creep is 34. 68 hours and 2. 4 hours,
respectively. Finally, nonlinear least squares method was improved based on pattern search (PS), and
combined with gneiss creep experimental results, the creep model parameters of the are inversed. The
theoretical curves obtained by inversion are in good agreement with the experimental curves, which
proves the correctness and rationality of the creep model.

Keywords: rock experiment; creep; creep model; parameter identification



