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Abstract: How to assess the geomechanical properties of deep coal bed is a key issue for wellbore stability

analysis of gas drilling. Geomechanical properties inversion method of deep coal bed is proposed in this work based on
the quantitative geological strength index ( GSI) and Hoek-Brown strength criterion. The strength and deformation
parameters of Jurassic coal were estimated. Taking nitrogen drilling well DB1 in Yigikelike region as an example,
wellbore stabilities of Jurassic carbonaceous mudstone and coal bed were investigated with FLAC. Analysis indicates
that GSI of coal bed at Yiqikelike region in Tarim Basin ranges from 45 to 55, and deformation modulus is from 1 560
MPa to 2 850 MPa. The results also reveal that carbonaceous mudstone and coal bed exhibit elastoplastic behavior
during gas drilling. The plastic zone radius of carbonaceous mudstone is about 1.37 times of wellbore radius, while

that of coal bed is 2.07 to 2.59 times of wellbore radius. Stress relaxation in the plastic zone is captured, thereby
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leading to a decrease in confining stress, and reducing the anti-disturbance ability of jointed rock mass with respect to

excavation. The plastic zone radius of carbonaceous mudstone that results from drilling is less than 1.5 times of

wellbore radius, which shows a stable hole. While that of coal bed is far more than the plastic radius permitted by

project, thus predicting borehole collapse, therefore gas drilling should not be used. Borehole enlargement of

carbonaceous mudstone may be encountered as a result of engineering disturbance, and the borehole can remain stable

during gas drilling.

Keywords: gas drilling; coal bed; wellbore stability; Hoek-Brown criterion; geological strength index ( GSI)
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