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Research on Settlement Control Technology of High-speed
Railway Bridge and Tunnel Transition Section

Jian Hou
China Railway 12th Bureau Group Fourth Engineering Co., Ltd., Xi’an, Shaanxi, 710024, China

Abstract

The transition sections between bridges and tunnels in high-speed railways, due to significant differences in structural forms, stress
mechanisms, and foundation conditions, are highly prone to uneven settlement. This phenomenon can lead to track irregularities,
increased structural additional stresses, and reduced ride comfort and safety, posing critical engineering challenges that constrain
the long-term service performance of high-speed railways. Transition section settlement is characterized by strong concealment,
prolonged evolution cycles, and high treatment difficulty, imposing higher requirements on design, construction, and operation
maintenance. Based on practical engineering experience in high-speed railway projects, this paper systematically analyzes the
settlement mechanisms of bridge-tunnel transition sections and conducts in-depth research on key settlement control technologies
from aspects such as foundation treatment, structural transition design, and construction control. By exploring the synergistic
mechanisms of various engineering measures, the study elucidates their effectiveness in mitigating differential settlement and
enhancing overall structural stability, providing a systematic technical approach and engineering reference for settlement control in
high-speed railway bridge-tunnel transition sections.
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