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Optimization of layout pattern of underground laboratory cavern groups with
buried depth of 2400 m

QIU Zhi-qgiang, GAO Ming-zhong, XIE Jing, ZHANG Zhao-peng, WANG Wen-yong

(State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resource and Hydropower, Sichuan University,
Chengdu 610065, China)

Abstract: Deep underground laboratory is the foundation of deep mining resources in the future. Jinping underground
laboratory in China is the deepest underground laboratory in the world. The construction of No. 8 experimental cavern may
involve the research of deep rock mechanics, so multiple caverns will be designed and excavated to carry out in-situ mechanics
tests and principle exploration. However, the stability of underground laboratory is directly influenced by the layout pattern of
cavern groups. Therefore, aiming at the excavation of the underground experimental caverns under high geostress, a 3D
numerical model is established by FLAC. The influences of excavation of the subsequent caverns on the stability of
surrounding rock of excavated caverns are compared, which include different spacings at the same side and different layouts at
opposite sides, then the value of displacement is introduced to identify the influences of excavation on the caverns which are
built. The result shows that the layout with the spacing of 8 m at the same side and the symmetry at opposite sides is optimal.
They may guide the layout of underground cavern groups in Jinping’s No. 8 laboratory. Moreover, it can offer a reference for
the layout of other similar underground projects.
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Fig. 1 Model of excavation
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Fig. 2 Numerical model for underground caverns
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Fig. 3 Different spacings for caverns at same side
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Fig. 5 Displacement curves in the middle of No.1 cavern’s vault

with different spacings at same side
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Fig. 6 Displacement curves in the middle of No.1 cavern’s side

wall with different spacings
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Fig. 7 Different layouts for caverns at opposite sides
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Fig. 8 Displacement curves in the middle of No.1 cavern’s vault

with different layouts at opposite sides
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Fig. 9 Displacement curves in the middle of No.1 cavern’s side

wall with different layouts at opposite sides
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