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Analysis of borehole collapse cycling time for shale

CHENG Yuan-fang, ZHANG Feng, WANG Jing-yin, SHEN Hai-chao, ZHAO Yi-zhong

(College of Petroleum Engineering in China University of Petroleum, Dongying 257061, Shandong Province, China)

Abstract ; The time-delayed collapse mechanism of shale borehole was analyzed by theory of hydraulic-chemical effects. A cal-
culation model of pore pressure nearby borehole was developed based on the hydrodynamics, and the critical collapse pressures

were calculated at different period and the effects of drilling fluid parameters on the borehole stability were analyzed. The distri-
bution of pore pressure and strength parameters of formation nearby borehole in time-space domain were investigated by the
model, and collapse time was calculated when drilling with a given drilling fluid density. The analysis results show that the col-
lapse cycling time shortens with the water activity of drilling fluid increasing at the same membrane efficiency, and the collapse
cycling time prolongs with the membrane efficiency increasing at the same water activity of drilling fluid. The effects of mem-
brane efficiency become obviously at low water activity of drilling fluid. Both the membrane efficiency and the water activity of
drilling fluid should be considered, and the drilling fluid density should be changed according to borehole collapse pressure.
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