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Study on strength limit neighborhood range of gas-bearing coal rock under

different loading conditions

WANG Bo', MA Shiji', TIAN Zhiyin', REN Yongzheng', WANG Jun’, HUANG Wanpeng’, WANG Ling'
(1. College of Safety Engineering, North China Institute of Science and Technology, Sanhe 101601, China; 2. School of Civil Engineering, Shandong Jianzhu
University, Jinan 250100, China; 3. Shandong University of Science and Technology, Qingdao 266590, China)
Abstract: The occurrence mechanism of coal and gas outburst disasters is still unclear. According to the rheological hypothesis, gas-bear-
ing coal and rock may enter the “strength limit neighborhood” under long-term load, and it is more likely to be destroyed by external im-
pact disturbance. The “strength limit neighborhood” of gas-bearing coal rock under different loading conditions is studied to find the influ-

ence law of entering this state, and the corresponding micro-discrimination criteria are established,” using the self-developed triaxial test
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system of rock rheological disturbance effect and the seepage experimental device of coal rock rheological disturbance effect, the rheolo-
gical disturbance experiment of gas-bearing coal rock under different confining pressures, different gas pressures and axial pressures was
carried out. The coal rock before and after rheological disturbance was analyzed and compared by means of nuclear magnetic resonance,
and the T, spectrum curve, porosity and pore size distribution under different loading conditions were obtained. The test results show that:
(D In the rheological process of coal rock under different loading conditions, there is a critical value for the sensitivity of external disturb-
ance. When the applied force is less than this critical value, after the impact disturbance, the porosity of coal rock decreases and the speci-
men is compressed closely. When the force is greater than this critical value, after the impact disturbance, the large pore size of coal rock
increases obviously, the T, spectrum curve shifts to the right, and the peak height increases, It shows that the stress threshold is the key to
determine whether the coal rock enters the “strength limit neighborhood”. 2 Confining pressure and gas pressure have opposite mechanic-
al properties to coal rock. It is shown in the compressive capacity, damage degree, long-term strength and “strength limit neighborhood”.
Among them, the greater the confining pressure, the earlier the coal rock enters the “strength limit neighborhood;” The greater the gas
pressure, The greater the gas pressure, the earlier the coal rock enters the neighborhood. (3 the pore size distribution and T, spectrum curve
of coal rock can directly reflect the internal and external micro-variation characteristics of rock’s “strength limit neighborhood.” 4)The
constitutive equation of axial pressure, confining pressure and gas pressure determined by the porosity of coal rock can be used to judge
the timing of coal rock entering the “strength limit neighborhood” under different loading conditions. As a criterion for entering the
“strength limit neighborhood,” the greater the confining pressure, the greater the stress threshold when entering the “strength limit neigh-
borhood,” the greater the gas pressure, and the smaller the stress threshold when entering the “strength limit neighborhood.”

Key words: gas-bearing coal rock; rheological perturbation effect; strength limit neighborhood; nuclear magnetic resonance; T, spec-

trum curve
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A-1 4993 2551 3 2 29.51 1.34
A-2 50.00 25.50 3 1 34.82 1.46
A-3 4993  25.66 5 1 47.37 1.70
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Table 2 Triaxial compression rheological strain of coal rock
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Table 3 Porosity variation characteristics at the end

B/ RS WE 30 RALE RALEUDR

B e MPa MPa WL % FHE/%
1-1 0 0 6.62
0 0 6.61
1-2 0 0 6.60
C-1 24 0 5.79
5.71
c2 24 0 5.62
c-3 2 2 5.10
5.06
C-4 24 2 5.02
3 2
c-5 26 0 7.29
7.33
C-6 26 0 737
c-7 26 2 8.38
8.36
c-8 26 2 8.34
D-1 28 0 5.53
5.51
D-2 28 0 5.49
D-3 28 2 5.3
5.20
D-4 28 2 5.18
3 1
D-5 3 0 7.56
7.60
D-6 3 0 7.64
D-7 3 2 8.61
8.58
D-8 3 2 8.55
E-1 0 0 6.03
6.09
E-2 ) 0 6.14
E-3 £ 2 5.84
5.89
E-4 42 2 5.93
5 1
E-S 45 0 8.03
8.08
E-6 45 0 8.12
E-7 45 2 9.04
9.09
E-8 45 2 9.13
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