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Fig. 1 The flow chart of in-situ stress prediction
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Prediction method of in-situ stress in shale gas formation based on anisotropic
dual pore equivalent model

QING Pengcheng, QI Qiaomu, Tang Xinyu
(School of Geophysics, Chengdu University of Technology, Chengdu 610059, China)

Abstract: Based on the petrophysical characteristics of organic-rich shale, establishing an anisotropic dual-porosity model
for shale in the Yongchuan area is proposed. On this basis, the effective prediction of in-situ stress is realized. The new model
comprehensively considers the influence of organic matter, clay, quartz, and other minerals, pore gas saturation, and micro-
crack development in Yongchuan shale gas formation. Firstly, shale’s complex microscopic pore structure is simplified and di-
vided into hard pore space and soft pore space (crack pore). The shale formation is regarded as a transversely isotropic medium
with a vertical axis of symmetry. The equivalent model is established by building an anisotropic mineral matrix, a dual-pore
skeleton, and fluid replacement. Based on the rock physics model, the five independent elastic moduli of transversely isotropic
shale are predicted, the Eaton formula calculates the pore pressure, and the horizontal in-situ stress of shale formation is esti-
mated by using the anisotropic in-situ stress model. Comparing the results of the Kaiser acoustic emission experiment and mod-
el prediction, there is a good consistency, which verifies the validity of the dual-porosity model and the applicability of the in-si-
tu stress prediction workflow.

Keywords: shale; rock physics; anisotropy; in-situ stress; pore pressure





