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A method for evaluating shale fracability based on shear slip fractures
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Abstract; Horizontal well fracturing combines the artificial fracture and a large number of structural weak
surface, such as natural fracture or bedding, forming a complex network, an important section of which is
shear slip fracture. Therefore, it will be of great significance to search for shale fracability. With the plane

strain and intergranular fracture condition of real shale failure taken into account, and with the focus on the
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microscopic morphology of shear slip fracture, a method for calculating fracture toughness of shear slip
fracture under plane strain was established. Compared with the experimental results, the average error of
the method was 2.93%. Based on the logging data and fracture toughness index of a horizontal shale gas
well, the whole wellbore continuous profile of fracability evaluation was drawn. By comparing the production after
hydraulic fracturing, the reliability of this method was verified, which provided a theoretical reference for efficient
development of shale gas.

Keywords: fracture toughness; plane strain; intergranular fracture; fractal; shear slip; shale

rock; fracability
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Fig. 1 The micromorphology of fractal crack
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Table 1  Contrast table of shale rock shear slip fracture toughness
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1 2.55 193.96 371.44 48.52 0.156 0.003 9 1.091 1.263  1.127
2 2.60 193.21 365.00 50.95 0.153 0.006 2 1.118 1.295 1.549
3 2.47 221.98 435.07 34.55 0.162 0.014 0 0.920 1.065 1.028
4 2.40 205.08 410.83 37.94 0.167 0.008 9 0.963 1.115 1.092
5 2.35 215.06 438.05 32.85 0.171 0.004 7 0.895 1.037  0.916
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Fig. 4 Contrast results of shear slip fracture toughness
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Fig. 5 Horizontal well different parameters profile of shale gas reservoir
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Fig. 6 Horizontal well fracture toughness index profile of shale gas reservoir
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