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Abstract The wellbore instability of a fracture shale formation is an issue often encountered in drilling. A fracture formation of the
hydration property is often associated with severe borehole collapse. The shale beddings are actually micro—fractures according to the
microstructure observations by SEM. The content of the clay minerals of the shale is 30%—40% determined by XRD equipments, and
shows a strong hydration property. The shearing strength of the shale is tested by shear experiments, the cohesion and the internal
friction angle are determined under different water contents, and the results are regressed. Based on the Darcy linear percolation law,
the seepage equation for the drilling fluid is obtained. Through the well circumferential stress analysis and combined with the above
results, the collapse equation is obtained. Collapse pressures are calculated under different mud densities and soak times. The
calculation results show that the high density drilling fluid accelerates the seepage with increased water amount and reduces the
strength against fracture, which leads to more easy formation collapse. Improving the drilling fluid density is unfavorable for the
wellbore stability of the fractured shale formation. Measures should be taken to improve the drilling fluid plugging ability and the
inhibitory ability, reducing the amount of mud filtrate invasion.
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Fig. 1 Schematic diagram of a simple shear testing machine
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Table 1 Clay mineral composition of stratification
shale of a certain oilfield %

PO er sen BRURR S
)

1 8 5 6 81(2377)

2 1 7 7 85(24 76)

3 5 7 8 80(2773)

4 5 8 8 79(34 66)

AT WP S ST ), EE R ATSRIRIR,
RIZH S &R . SR A R UL e TR A e, K
IR IE RPN, (ROK A IS BA —E I AR .

i P L B X B it 2 B DR DA AT OO 4 1
WS (P 3) TR 2R 10047 T LU H TR iU BA AT IS5 1

e e

(b) 40000x
3 EhHEEREERENEHEERERRA
Fig. 3 SEM of stratification shale of a certain oilfield
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Fig. 6 Water content and mud density at different soak times Fig. 7 Water content and soak time at different mud densities
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