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EXPERIMENTAL RESEARCH ON FAILURE MODES AND MECHANICAL
BEHAVIORS OF GAS-BEARING SHALE
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Abstract: Testing system MTS 815 is used to carry out triaxial compression tests for specimens from Barnett,
Haynesville, Eagle Ford in North American, and Longmaxi shale in South China. Their failure modes and
mechanical behaviors under different confining pressures are obtained correspondingly. The similarities and
differences between them are analyzed in detail. Splitting failure and splitting-shear mixed failure modes are the
main failure modes for shale samples under low confining pressures, while shear failure modes predominate under
higher pressures. The types of shale, burial depth, coring direction and confining pressures are all factors affecting
the mechanical behavior of specimens. More quartz and carbonate contained specimen tends to be more brittle. In
addition, the peak strength and Young's modulus of shale are proportional with confining pressure, especially when
the confining pressure is higher than 30 MPa. The peak strength of Barnett shale is higher than Haynesville, but
lower than Eagle Ford. Shale samples from South China, compared with that from North America, have higher
strength and Young’s modulus, while lower Poisson’s ratio. The brittleness characteristics of shale samples from
China is similar to that from America.
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Table 1 Sampling information for shale specimens
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Fig.1 Mineral composition triangular diagram of shale

samples
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Table 2 Results from triaxial mechanical testing
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H1 335.0 H-0° 90 52.61 0.39 209.19
H2 33937 H-0° 60 41.40 0.31 171.92
H3 33937 H-0° 50 38.15 0.29 143.73
H4 32330 H-0° 10 23.73 0.29 42.30
H5 33622 H-0° 10 12.13 0.29 35.00
H6 33590 H-0° 10 2543 0.35 42.49
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E10 41640 H-45° 20 19.56 0.48 40.56
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B12 21716 \Y 60 70.40 0.41 391.25
L13 20711 H-0° 80 56.58 0.26 215.13
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L15 22297 H-0° 15 34.48 0.21 78.50
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