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Studyon Creep Mechanical Models of Coal and Rock under Different Infiltration Times
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Abstract: Conduct uniaxial compression creep tests on coal and rock under different infiltration times. The experiment shows that coal
rock undergoes instantaneous elastic strain at the moment of axial stress loading, followed by attenuation and stable creep. When the
loading stress is higher than the long—term strength, it exhibits accelerated creep behavior; By calculating the inflection point through the
isochronous stress—strain curve, the long—term strength of coal and rock is determined, which decreases with the increase of infiltration
time. Based on the viscoelastic plasticity of coal rock creep, a basic creep model is determined. The Hooke volume considering damage is
used to describe the instantaneous elastic strain of coal rock, the fractional order viscous body represents the viscoelastic strain, and the
fractional order viscous plastic body reflects the viscoelastic strain. A new improved mechanical model of coal rock creep is
constructed. The results indicate that the improved model has a good simulation effect on the creep curve of coal and rock, and can
accurately reflect the creep mechanical behavior of coal and rock under different infiltration times.
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Fig.1 Creep characteristic diagram
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Fig. 2 Schematic diagram of the basic model
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Fig.3 Creep curves of fractional viscous body
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Fig.4 Schematic diagram of improved
coal rock creep mechanical model
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Table 1 Creep model parameters

BWIEEEl/d - W S1/MPa Eg/MPa s/ (MPa-h) n3/ (MPa-h) c v a, a, R?
6.4 503. 94 82. 47 — — — 0.13 — 0.989 2
10.3 465. 80 62. 02 — — — 0.17 — 0.990 3
0 14.1 408.72 45.29 — — — 0.19 — 0.987 8
17.9 324.58 30. 85 7.63 12.85  0.04  0.27 0.07 0.986 9
6.4 424. 87 64. 13 — — — 0.22 — 0.9852
| 10.3 374.58 48.52 — — — 0.27 — 0.991 2
14.1 315. 83 36. 19 — — — 0.17 — 0.9859
17.9 274. 61 29.73 4.84 11.52  0.07  0.40 0.04 0.987 4
6.4 385. 62 59.30 — — — 0.24 — 0.987 9
3 10.3 294.72 40.27 — — — 0.20 — 0.991 1

14. 1 189. 355 26. 67 4.18 5. 84 0.15 0.17 0.02 0.985 3
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