REEOIFETE - $02%5 - £128 - 2025 F 12 B DOI: https://doi.org/10.12349/tie.v2i12.8709

Analysis of deformation control technology for large
diameter shield tunneling under operating metro tunnel

Ling Qin
China Water Resources and Hydropower Seventh Engineering Bureau Co., Ltd., Chengdu, Sichuan, 610213, China

Abstract

Under the context of intensive urban underground space development, large-diameter shield tunneling beneath existing operational
metro lines has become an unavoidable engineering practice. The construction-induced disturbances exhibit three key characteristics:
extensive impact range, pronounced stress redistribution, and highly coupled structural responses. This study systematically analyzes
the intrinsic evolution path of additional deformation in existing metro tunnels under large-diameter shield tunneling conditions,
based on theoretical foundations including stratum stress redistribution, soil volume loss transfer, and dynamic coupling mechanisms
between shield and metro structures. Building upon this analysis, a multidimensional collaborative control system is constructed to
provide a systematic technical approach for controllable and predictable deformation management of existing metro tunnels under
complex tunneling scenarios.
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