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Abstract;  To address wellbore instability caused by differences in the physical-mechanical properties of
coal-rock and gangue seams, this study established a numerical model for borehole collapse in deep
horizontal wells with composite coal-rock layers. The model leveraged triaxial compression test data on

coal-rock and gangue mechanics, integrating composite material failure criteria with poroelastic coupling
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equations. This model was used to simulate how coal-gangue configurations affect peripheral collapse
pressure in horizontal wells and analyze the influence of interface positioning and dip angles on collapse
pressure distribution. The results show that significant differences in mineral composition ratios between
coal and gangue create compromised cementation strength at interfaces, where coal samples fracture more
readily due to lower strength. Disparities in physical-mechanical properties and weak interfacial bonding
cause pronounced pressure discontinuity at contacts when drilling traverses varied composites. While
interface position dictates coal-gangue collapse pressure differentials, dip angle variations not only

modulate peak collapse pressure magnitudes but also trigger migration of extreme-value locations along the

borehole wall.
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Fig.1 Schematic diagram of horizontal wellbore of

combined coal seam structure
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Fig.2 Coal rock and gangue triaxial test results
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Fig.3 Damage patterns of coal rock and

gangue specimens
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