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“Sweet spot” effect and mechanism of shale fracture development in Longmaxi
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Abstract: Organic matter and brittle minerals in “sweet spot” shale play an important role in controlling the deve-
lopment of fractures as well as revealing and grasping the mechanism and law related to fracture initiation, develop-
ment and evolution, and hence they have a very important engineering practice value for the optimization of frac-
tured intervals and the stimulation and stable production of shale gas. Taking Longmaxi Formation shale in north-
west Guizhou as an example, the authors analyzed the mechanism of fracture control related to organic matter and
brittle minerals in the “sweet spot” layer, and demonstrated a complete process of fracture formation and evolution
in the “sweet spot” layer by numerical simulation experiment. The results show that the synchronous enrichment of
organic matter and brittle minerals provides an important material basis for the development and evolution of frac-
tures. The fracture tends to propagate along the structural plane formed by organic matter, and the pore structure of
organic matter has obvious inducing mechanism for the formation of the fracture. Under the action of external force,
the internal accumulated energy is transformed into the deformation and displacement of brittle minerals. The higher

the content of brittle minerals, the stronger the fracture development capability and the higher the fracture develop-
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ment degree. The numerical simulation shows a whole process of fracture initiation and evolution due to the stress

concentration at the end of organic pores and brittle minerals. This paper is expected to provide some references for

further understanding of fracture mechanism and adjustment of fracturing parameters in the process of fracturing con-

struction.
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Table 1 Basic geological characteristics of the “ sweet spot” section of Longmaxi Formation form XY1 well and TY1 well
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Fig. 2 Fracture modes and fracture surface characteristics of shale samples with different organic matter values
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Fig. 3 The effect of organic pores on the formation and evolution of fractures
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Table 2 Mechanical properties of different components of shale ( modified after Huo et al. , 2018)

TYER  RBBE(/GPa)  BIUIBIE (u/GPa) W A i (E/GPa) HEL/N=ACD) JarEFR S AR A ST R4
g 36.5~38.2 43.3 ~45.6 94.1~96.5(95.4) 0.06 ~0.08(0.07) 1325.45 1
KA 55.0~75.6 25.6 ~29.5 68.6 ~74.1(71.3) 0.28 ~0.35(0.32) 226.41 0.17
J7 il 63.7~76.8 28.4 ~32.0 74.4 ~83.7(79.9) 0.29 ~0.32(0.31) 255.41 0.19
Hzf 69.4 ~94.9 45.0~51.6 115.4 ~124.4(120.3) 0.20 ~0.30(0.26) 471.96 0.36
i+ 21.0~25.0 7.0~9.0 18.9 ~24.1(21.5) 0.34 ~0.35(0.35) 62.26 0.05
BT 143.0 ~147.4 128.0 ~132.5 294.3 ~307.1(300.7) 0.15 ~0.16(0.16) 1.940.27 1.46
TR 2.9 2.7 6.2 0.14 44.36 0.03
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Fig. 4 Schematic diagram of stress-strain curve, energy conversion and shear failure mechanism of shale with different brittle

mineral values
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Fig. 7 A mode of formation, development and evolution of fractures in shale
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