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Deformation Control of Ultra-Deep Foundation Adjacent to
Metro Tunnel in Upper Soft and Lower Hard Strata

Zhang Yueming', Li Songyan’, Zhong Jiugiang’, Yu Jin', Zhu Bitang’

(1. Guangzhou Metro Design &. Research Institute Co. Ltd. , Guangzhou 510010, China;
2. The First Construction Co. Ltd. of China Forth Construction Bureau, Guangzhou 510800, China;
3. Zhejiang Provincial Transportation Planning Design Co. Ltd. , Hangzhou 310031, China;
4. Department of Architectural Engineering, Jiangxi Water Resources Institute, Nanchang 330013, China;

5. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract; Taking an ultra-deep foundation pit project adjacent to Shenzhen Metro Line 11 as an
example, this paper introduced the deformation control technology adopted during the construction and
excavation of the foundation pit support structure of the upper soft and lower hard strata, including the
construction technology of double guard trough and three-machine linkage underground continuous wall,
the alternating double liquid grouting technology of the crushing belt at the bottom of the pit, and the
axial force servo technology of reinforced concrete support. Through the comparative analysis of three-
dimensional refined numerical simulation and monitoring data, the effectiveness of the above construc-
tion technology was verified. On this basis, the relationship curve of maximum lateral deformation/
excavation depth under the influence of pre-applied axial force in the foundation pit was discussed, and
its protective effect on the existing subway tunnel was analyzed.

Key words: metro tunnel; ultra-deep foundation pit; the upper soft and lower hard strata; deforma-

tion control



