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Design and seepage dischar ge analysis of artificial water curtainsfor water
sealed under ground petroleum storage cavernsin rock

SHI Hong-bin, LIU Bao-guo
(Beijing Jiaotong University, Beijing 100044, China)
Abstract: The application and principles of artificia water curtain are studied. The study model originates from the layout of

Huangdao water sealed underground petroleum storage rock caverns. Through simulating seepage field under excavation and

operation conditions, the effect of artificia water curtains is studied. It is concluded that the artificial water curtaining is very

0

important for stabilizing underground water table and maintaining hydraulic seal conditions. The agreement between the

jillf3

approximate anaytical solution and numerical solution of seepage discharge of storage caverns shows that the approximate
analytical method and FLAC numerical method can effectively and reasonably estimate the seepage discharge of storage
can provide instructive reference for the optimum design of artificial water curtaining.

caverns. The seepage fidld analysis and seepage discharge analysis for the water sealed underground petroleum storage caverns
Key words: water seal; artificial water curtain; seepage field; seepage discharge
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Fig. 1 Schematic drawing of water seal
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Fig. 2 Layout of water sealed petroleum storage caverns
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Fig. 3 2D generalized model of water sealed caverns
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Fig. 4 Seepage field after excavation of gallery and main caverns
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Fig. 5 Seepage field after excavation of main caverns with water

curtains
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Fig. 6 Stress acting on inner walls of cavern filled with petroleum
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Fig. 7 Seepage field without water curtains under operation

condition
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Fig. 8 Seepage field with water curtains under operation condition
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Fig. 9 Seepage field with artificial water curtains under the worst
water seal condition
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Fig. 10 Analysis of seepage discharge for a single cavern
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Fig. 11 Analysis of seepage discharge for a group of caverns
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Fig. 13 Equivalent cross section for a group of caverns
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