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Study of red-sandstone post-peak creep test in different loading rates

XIN Ya-jun'*, AN Ding-chao' ,LI Meng-yuan' ,HAO Hai-chun'

(1. School of Energy Science and Engineering , Henan Polytechnic University , Jiaozuo 454000, China; 2. The Collaborative Innovation Center of Coal Safety
Production of Henan Province , Jiaozuo 454000, China )

Abstract; Due to the complex creep properties on low-strength post-peak rock,a uniaxial incremental loading creep
test was conducted on two groups of nine red-sand rock specimens in two loading rates by RLW-2000 rock triaxial rhe-
ology test system. The characteristics of post-peak instantaneous and creep strain were analyzed in different stresses,
the relationship between instantaneous strength and long-term one was determined ,and the basic rock failure morphol-
ogy was discussed in different stress stages. The results showed that in same loading, the higher the rate was,the smal-
ler instantaneous strain change was ;the more the attenuation creep-strain increment was, the smaller the isokinetic one
was. With the stress increasing ,the instantaneous strain reduced through reducing rapidly,slowly, and then increasing
slowly , rapidly, while the post-peak creep strain increased linearly through slowly , average ,and then rapidly, which had
obviously three stages. The creep failure strength of post-peak rock specimens was similar,the discreteness was small,
which was averagely 89.73% of instantaneous one ; Instantaneous compress specimen failed in compressing and shear-
ing,and failure rock block was larger. Main post-peak creep failure surfaces were complex;the lower the loading rate

was , the more obviously partial specimen was weaken in post-peak creep,and the instability type was mainly compress-
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shear failure along main fracture surface.

Key words: rock mechanics; loading rate; peak unloading; post-peak creep; creep failure strength; instability
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Fig. 1  Produce of rock specimens
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Table 1 Basic characteristics of rock specimens

- s miEs B/ L/ —
mm mm g (g-em™)
DI 49.58  98.18  404.48 2.13 1.98
D2 49.58 98. 18 401.70 2.12 1.98
D3 49.54 96. 28 399.35 2.15 1.94
D4 49.62  99.02  405.20 2.12 2.00
DS 49.70  98.80  406.48 2.12 1.99
D6 49.70 99.12 407. 55 2.12 1.99
D7 49. 68 98.44 404. 58 2.12 1.98
D8 49.64  98.80  401.77 2.10 1.99
D9 49.66  98.00  402.30 2.12 1.97
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Fig. 2 RLW-2000 rock triaxial rheology test system
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Fig. 4 Stress-strain curve of instantaneous loading

on D1 rock specimens
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Fig. 5 Creep curves of red-sand rock specimens
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Fig. 6  Failure morphology of rock specimens
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Table 2 Data of post-peak creep test

o N1/ LRIV W5 728 I 1o R 7 LRI A il W 5 LI T3
MPa AR/ % /% /% A5/ % JE£/MPa 5% &/ MPa
D1 0.923 8 50.150 0
20 0.689 5 0. 698 7 0.689 5 0. 009 2 23.994 4
25 0.742'5 0.752 7 0. 0438 0.010 2 23.993 8
- 30 0.789 4 0.798 5 0.036 7 0. 009 2 23.997 4 49, 498 4 45,0000
35 0.838 3 0. 846 4 0.039 7 0.008 1 25.528 6
40 0.887 1 0.908 5 0.040 7 0.021 4 24,013 1
45 0.960 5 0.987 4 0.0519 0.026 9 0.0113
20 0.5526 0.560 9 0.5526 0. 008 3 24.009 6
25 0.601 4 0. 609 7 0.040 5 0.008 3 24,000 9
30 0.6419 0.651 2 0.032 2 0.009 3 23.998 3
D3 35 0.684 5 0.691 7 0.033 2 0.007 3 23.996 5 48.260 6 50. 000 0
40 0.727 0 0.737 4 0.0353 0.010 4 23.995 7
45 0.765 5 0.796 6 0.028 0 0.031 2 23.999 7
50 0. 836 1 0.904 7 0.039 5 0. 068 6 0.129 4
20 0.604 9 0.6120 0.604 9 0.007 1 24.004 0
25 0.655 4 0.661 5 0.043 4 0. 006 1 23.988 7
D4 30 0.707 9 0.7150 0.046 5 0.007 1 24,1727 51.570 9 40. 000 0
35 0.758 4 0.769 5 0.043 4 0.011 1 23.970 5
40 0.813 0 0. 866 5 0.043 4 0.0535 2.4522
20 0.559 7 0.565 8 0.559 7 0. 006 1 24,000 5
25 0. 608 3 0.6123 0.042 5 0.004 0 24,032 1
b5 30 0.653 8 0. 660 9 0.041 5 0.007 1 24.258 7 53,693 7 45,000 0
35 0. 696 4 0.706 5 0.035 4 0.010 1 24.003 6
40 0.742 9 0.757 1 0. 036 4 0.014 2 24,003 5
45 0.797 6 0.857 3 0.040 5 0.059 7 0.608 5
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g %
i A1/ S A I B Wi A \, W F 3 RS TR
45 AR 6]/ h
MPa AR/ % AE/ % A5/ % AR/ % J%/MPa 3% /MPa
20 0.53717 0.545 8 0.5377 0.008 1 23.994 5
25 0.589 2 0.596 2 0.043 4 0.007 1 23.983 5
30 0.638 6 0.648 7 0.042 4 0.010 1 22.297 8
D6 52.412 3 45.000 0
35 0.684 0 0.694 1 0.0353 0.010 1 23.989 1
40 0.731 4 0.745 6 0.037 3 0.014 1 22.120 4
45 0.780 9 0.858 6 0.0353 0.077 7 0.5154
20 0.5211 0.529 3 0.5211 0.008 1 24.000 0
25 0.569 9 0.579 0 0.040 6 0.009 1 24.000 0
30 0.617 6 0.624 7 0.038 6 0.007 1 23.966 5
D7 55.024 6 45.000 0
35 0.663 3 0.672 5 0.038 6 0.009 1 23.9356
40 0.709 1 0.722 3 0.036 6 0.013 2 24.010 6
45 0.762 9 0.8330 0.040 6 0.070 1 0.227 5
20 0.607 3 0.614 4 0.607 3 0.007 1 25.051 8
25 0.654 9 0. 664 0 0.040 5 0.009 1 23.973 3
30 0.701 4 0.710 5 0.037 4 0.009 1 23.974 8
D8 54. 849 8 45.000 0
35 0.744 9 0.757 1 0.034 4 0.012 1 23.972'5
40 0.790 5 0.813 8 0.033 4 0.023 3 23.929 6
45 0.850 2 0.973 7 0.036 4 0.1235 1.189 2
20 0.690 8 0.698 0 0.690 8 0.007 1 24.008 2
25 0.739 8 0.751 0 0.041 8 0.011 2 24.014 9
30 0.788 8 0.805 1 0.037 8 0.016 3 24.044 7
D9 52.573 1 45.000 0
35 0.839 8 0.848 0 0.034 7 0. 008 2 24.039 2
40 0.884 7 0.906 1 0.036 7 0.021 4 26.104 4
45 0.946 9 0.989 8 0.040 8 0.042 9 0.109 7
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Fig. 7 Relationship of instantaneous strain and loading level
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Table 3 Mechanics parameters of instantaneous

failure rock

ARE DUEMRE/MPa WiMERIE/GPa AEEAE/GPa WA

D1 50. 150 8.290 5.429 5.015
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Fig. 10 Failure morphology sketch of rock samples
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