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Abstract: The propagations of tensile and shear fracture iamgortant to the permeability
enhancement of the naturally fractured shale gserveirs during hydraulic fracturing treatment. In
this work, the hydraulic fracturing process is nuicaly investigated by a newly proposed model
based on displacement discontinuity method. Natfreadture network is reconstructed from the
shale samples from the Longmaxi formation of Chiflae small fractures that are difficult to be
identified from shale samples are simulated by oamg adding virtual fractures. The model is
extensively validated against commercial softwareé #ne numerical modelling of previous works.
Numerical results show that the shearing of natineaitures may occur before they are reopened by
fluid pressure. Moreover, the shear length of rat@iractures is much longer than that of the
hydraulic fractures. The effects of crustal strass then investigated. The effects of stress angle,
which is the angle between maximum principle staigsction and main natural fracture direction,
depend on stress difference. When stress differsnemall, the optimal stress angle is 90°, heee th
optimal stress angle is defined as the stress avigge the most complex fracture network could be
formed through hydraulic fracturing treatment. Byntrast, when stress difference is big, the optimal
stress angle is in range from 45° to 60°. The &fe€ stress difference also depends on stresg.ang|
When the stress angle equals to 0°, the fracturgths decrease with stress difference. When the
angle equals to 45°, the fracture lengths increagthsstress difference. When the stress anglelsqua
to 90°, the fracture lengths first increase and tthecrease with stress difference.

Keywords. hydraulic fracture stimulation; shale gas; nunadrianodelling; displacement
discontinuity method.

1 Introduction

The propagation of fracture network, which is intpat to the success of the fracturing
treatment of shale gas reservoirs, depends heanilhe discontinuities, such as faults, lamination
and Natural Fractures (NFs). Generally, fracturevoegk may propagate by the reopening of NFs,
the extending of Hydraulic Fractures (HFs) and shearing of the existed fractures(Riahi and
Damjanac, 2013). Very complex fracture networkfiero formed during the fracturing treatment of
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