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Triaxial shear strength of methane hydrate-bearing coal
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( 1.School of Architectural and Civil Engineering Heilongjiang University-of Science and Technology Harbin 150022 China; 2. National Professional Center
Lab of Safety Basic Research forHydrocarbon Gas Pipeline Transportation Network Harbin 150022 China; 3.School of Safety Engineering Heilongjiang Uni—
versity of Science and Technology Harbin 150022  China,_ 4. School of Construction Engineering Yunnan Agricultural University Kunming
650201 China)
Abstract: The accurate mechanical propérty.measurements of gas hydrate-bearing coal are primarily important for coal
and gas outburst prevention based on hydrate method. Authors investigated the bulk strength of the specimens at differ—
ent levels of methane hydrate saturation using a self-developed integrated gas hydrate formation and triaxial compres—
sion apparatus.The results show that the stress-strain curves exhibit strain softening under confining pressure 1 and 2
MPa while exhibiting strain hardening under 3 MPa.The results also show that confining pressure has significant im—
pact on the failure strength.The failure strength linearly increases with the increase of saturation with little fluctuation.
The friction angle and cohesion are weakly dependent on saturation. Comparing with those of gas-bearing coal the
methane hydrate formation increases failure strength deformation modulus and internal angle with no obvious cohesion
variation.

Key words: gas hydrate-bearing coal; hydrate saturation; mechanical behavior; triaxial compression test
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Table 1 Comparisons of mechanical parameters between the gas-bearing coal and gas-hydrate bearing coal

/
/g /(°)  /MPa MPa /MPa  /MPa

/
1% 1(°) /MPa  MPa /MPa  /MPa

.73 98.17
.22 81.82
.33 98. 88
.28 93.60

2
7. 65 23.52 0.47 4
5
3
4.21 116.97
[§
3
4
6

w N

15.3 24.6 0.56
.25 118.66
.32 76.77
.74 91.92
.16 100. 96

24.5 24.62  0.62

WO = W N

91 352.76
08 174. 31
07 270. 51
95 186. 01
34 229.20
01 242. 61
69 207. 80
26 218.32
10. 1 308.91

25 30.5 0.55

w N

50 31.17 0.49

N R0 W W

80 33.7 0. 64

W N = W N =
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