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Analysis of Control Techniques for Horizontal Deformation of Adjacent
Tunnels Induced by Construction of Railway Station Excavations in

Complex Urban Environments
XTAO Bingfeng
( China Railway Eryuan Engineering Group Co. , Ltd., Chengdu 610031, China )

Abstract: Excavation unloading within a pit triggers upward heave deformation of soil at the pit bottom, deformation of
the pit’s retaining structure, and displacement of surrounding soil layers. Excavation of foundation pit in complex urban
environments can impact adjacent underground pipelines, building foundations, tunnels, and other subterranean
facilities. As the distance between railway station excavation sites and displacement-sensitive structures continues to
shrink, the control scale shifts from centimeters to millimeters, increasing the difficulty of deformation control. Through
systematic research on deformation control induced by excavation on neighboring underground structures, deformation
control can be categorized into two types: source-based control targeting the excavation itself and target-based control aimed
at displacement-sensitive objectives. This paper reviewed the fundamental principles and application limitations of these
two control techniques, and highlighted innovative research directions for active grouting control technology, specifically
emphasizing aspects such as pre-excavation grouting and inflatable grouting devices.
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