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Abstract
The section size of the cavern has a vital influence on the deformation and stability of the under-
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ground water-sealed oil cavern. Taking a large unlined underground sealed oil cavern project un-
der construction in China as an example, using Hoek-Brown strength theory, the stress distribu-
tion and stability of surrounding rock of oil caverns with different section sizes are simulated by
finite element software. The research shows that after the excavation of the oil storage cavern, the
stress field will be redistributed, the stress at the bottom of the cavern side wall is larger, resulting
in stress concentration, while the stress at the cavern side wall is smaller. Under the action of sur-
rounding rock stress, the stress type failure of cavern excavation is mainly affected by the mini-
mum principal stress. Under the effect of ground stress, the deformation of the cavern is mainly
concentrated in the middle area of the straight side wall. For section 22 x 30 m (length x width)
condition, the maximum horizontal displacement is 18.8 mm, and the corresponding convergence
strain rate is 0.16%. The rock mass has no risk of deformation and failure, and is determined as
the optimal section.
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Table 1. HOEK-BROWN criterion parameter value (m; = 25)
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Table 2. Statistical table of section forms of oil storage caverns of some water sealed caverns built or under construction at
home and abroad
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Figure 1. Schematic diagram of plane strain model
of oil storage cavern
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Figure 2. Total stress field under different working conditions
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Figure 3. Section 18 x 30 m stress field
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Figure 4. Section 22 x 30 m stress field
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Figure 5. Section 26 x 30 m stress field
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Figure 6. Monitoring points of oil storage cavern section
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Figure 7. Comparison of minimum principal stress under

different working conditions
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Figure 11. Section displacement monitoring point of oil sto-
rage cavern
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Figure 12. Comparison of minimum principal stress under
different working conditions
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