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Rock mechanical properties and fracability of continental shale
in Zhanhua Sag, Bohai Bay Basin
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Abstract; The rock mechanical properties and fracability of a shale reservoir play an important role in the
development of shale oil and gas. There is limited literature on the rock mechanical properties and fracability of
continental shale. The mineral composition, compressive strength, Young’ s modulus and Poisson’ s ratio of the
continental shale in the Shahejie Formation in the Zhanhua Sag were measured by X-ray diffraction and rock
mechanical tests under different maturities and confining pressures. The content of carbonate minerals in the shale
is the largest, with an average of 44.93%. The content of brittle mineral is slightly higher than that of clay
mineral, Which is 30.98% and 24.09%, respectively. The failure mode of shale is predominantly splitting under
uniaxial compression, which easily forms a fracture network. With additional confining pressure, the failure mode
changed to shear mode. The compressive strength, Young’s modulus and Poisson’ s ratio all increased with the
increase of confining pressure, but the fracability decreased. The fracability of shale is positively correlated with
thermal maturity. By considering mineral composition, mechanical properties, diagenesis and confining pressure,
a mathematical model of the fracturing coefficient was established to evaluate the fracability of shale reservoir,
which can provide a reference for the selection of fracturing layer.
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Table 1 Fundamental information of shale samples

from the lower section of the 3rd member of Shahejie
Formation in Zhanhua Sag, Bohai Bay Basin
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Fig.1 Mineral compositions of shale from the lower section
of the 3rd member of Shahejie Formation
in Zhanhua Sag, Bohai Bay Basin
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Fig.2 Ternary diagram of mineral compositions of shale
from the lower section of the 3rd member of Shahejie
Formation in Zhanhua Sag, Bohai Bay Basin
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Fig.3 Brittleness index based on mineral compositions of

shale from the lower section of the 3rd member of Shahejie
Formation in Zhanhua Sag, Bohai Bay Basin
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Table 2 Rock mechanical parameters of uniaxial

Stress—strain curves of shale from the lower section

of the 3rd member of Shahejie Formation

x2

in Zhanhua Sag, Bohai Bay Basin
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compression of shale from the lower section
of the 3rd member of Shahejie Formation
in Zhanhua Sag, Bohai Bay Basin
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Zlh 125.08 34.25 0.22
Z2h 80.30 39.66 0.20
Z3h 43.61 53.05 0.33
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Z5h 45.22 35.11 0.26

FHE 74.55 41.64 0.26
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Table 3 Rock mechanical parameters of uniaxial
compression of shale at different maturities from the

lower section of the 3rd member of Shahejia
Formation in Zhanhua Sag, Bohai Bay Basin
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72-3v  360.4 0.74 99.04 18.95 0.12
SEHIE 0.70  111.57 27.08 0.16




- 138 -

541

b, RIS

& 5

PR SN AL B VD =R BOUA iR A5

Fig.5 Failure pictures of shale from the lower section of the 3rd member of Shahejie Formation in Zhanhua Sag, Bohai Bay Basin
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Table 4 Rock mechanical parameters of triaxial
compression of shale from the lower section
of the 3rd member of Shahejie Formation
in Zhanhua Sag, Bohai Bay Basin

i gis PUE#RE/MPa  BIRBER/GPa AR
Z1h 254.56 47.89 0.34
72h 166.85 77.74 0.41
Z3h 68.05 60.78 0.42
74h 118.98 69.94 0.43
75h 134.84 58.01 0.43

EEIE 148.66 62.87 0.41
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Fig.6 Influencing factors of brittleness index of shale from the lower section of the 3rd member

of Shahejia Formation in Zhanhua Sag, Bohai Bay Basin
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