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Experimental study on progressive failure process of Maokou

limestone under different confining pressure
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(1. School of Energy and Safety Engineering, Hu’ nan University of Science and Technology,

Hu’ nan Xiangtan 411201, China; 2. Hunan University of Science and Technology , Hu’ nan Province Key
Laboratory of Safety Mining and Technology of Coal Mine ,Hu’ nan Xiangtan 411201 , China. )

Abstract ; Under different confining pressure , triaxial compressive strength of Maokou limestone is test-
ed by MTS 815 test system. By calculating data,the fracture strain figure is painted and crack initia-
tion stress and crack failure stress are obtained,it shows that; with the increase of confining pressure,
three stress thresholds increase ,the period of unstable crack growth is longer than uniaxial compressive
strength , crack propagation is limited under confining pressure. Under the same confining pressure,
circ strain is larger than axial strain, circ strain grows quickly when axial force over crack initiation
stress ,a sharp increase in circ strain when axial force over crack failure stress,the circ — axial stress
strain curve can reflect three stress thresholds.
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Fig.1 Circ-aixal stress—strain curve
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Fig. 2 Strength thresholds of crack initiation and
crack damage
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Tab. 1 Strength thresholds under different confining pressure
[l £/MPa o,/MPa o,/MPa o,/0; o,MPa o,/0;
3 144.7 54.9 0.38 108.5 0.75
12 165.8 69.6 0.42 121 0.73
17 200.4 70. 1 0.35 128.2 0.64
22 226.5 104.1 0.46 154 0.68
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Fig. 3 Circ—aixal stress—strain curve
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Fig. 4 Fitting curve of strength thresholds of crack
initiation and crack damage
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Tab. 2 Strain rate under different confining pressure
B[] o A VAR
FEl ./ MPa NEIvEs iﬁhf"ﬂﬂl
T, Ty gy T, Ty g
3 -1.1x107* -3.6x107* -1x107* 8.2x107* 1.4%x107° 1.8x107?
12 -3.6x107* -8.8x107* -2.8x10°? 5%x107* 9x10°? 1.5%x107°
17 -4x107* -1x107? -2.8x107° 4.5%x107* 8.6x107° 1.6x107?
22 -9.6x107* -1.7x107° -4.9%x107° 7.8x107* 1.2x107° 1.9x10°°?
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