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Abstract

High-speed railway tunnels have a wide range of passages and are affected by various factors such as geological stratum evolution.
They are prone to encountering complex geological conditions such as karst, soft rock, fractured fault zones, and high ground stress.
Each type of geological feature has distinct engineering characteristics: karst geological formations have developed caves and
underground rivers; soft rock geological formations have low rock strength and are prone to softening when exposed to water; fractured
fault zones have loose rock masses and abundant groundwater; high ground stress geological formations have exceeded the standard of
ground stress. Different complex geological conditions correspond to different potential stability hazards of surrounding rock, mainly
including water and mud gushing, surrounding rock collapse, large deformation, and rockburst, which pose risks to construction
safety and project quality. This paper, based on engineering practice, classifies and summarizes the types and core characteristics of
complex geological formations, analyzes the manifestations and hazards of surrounding rock stability hazards under various geological
conditions, and proposes targeted control technologies, which can ensure the safety of high-speed railway tunnel construction.
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