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Abstract

As a high-risk scenario in tunnel engineering, the construction safety of shallow buried weak surrounding rock tunnels is constrained
by multiple factors such as the mechanical properties of the surrounding rock, burial depth conditions, and surface environment. The
surrounding rock of such tunnels is often characterized by low strength (uniaxial compressive strength<SMPa), poor self stabilization
ability (exposure time<12h), and easy softening when exposed to water (strength attenuation rate>30%). During construction, safety
accidents such as collapse of the tunnel face, excessive surface settlement, and sudden water and mud influx are highly likely to
occur. This article is based on the full process prevention and control concept of “geological advance warning excavation disturbance
control support system strengthening dynamic monitoring feedback”, and systematically constructs a safety technology system
that adapts to the characteristics of shallow buried weak surrounding rock. By introducing multi-dimensional advanced geological
prediction technology, differentiated excavation methods, high-performance initial support materials, and intelligent monitoring
systems, combined with engineering case verification, this system can achieve precise control of arch crown settlement < 25mm
and surface settlement < 15mm, reducing collapse risk by more than 95%, providing theoretical support and practical paradigms for
similar projects.
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