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Abstract
Pipeline engineering, as a critical energy transportation infrastructure, plays a vital role in ensuring
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the stable and secure supply of energy. Hydraulic protection and soil and water conservation are es-
sential components of pipeline projects, effectively mitigating geological hazards that may damage
pipelines. Based on field survey data from the Shuidong-Wuhan (Zhongwu) Line and the Sichuan-East
Gas Transmission Pipeline, this paper systematically analyzes the primary geological hazards—such
as water erosion, landslides, and karst collapses—faced by pipeline projects in the mountainous re-
gions of western Hubei. It summarizes the remediation measures implemented at various hazard
sites and evaluates their effectiveness. The study reveals that the complex geological structure and
concentrated precipitation in this region contribute to frequent disasters, while existing remediation
measures exhibit room for improvement in material selection, construction quality, and monitoring
systems. Accordingly, optimization recommendations are proposed, including refined preliminary
surveys, enhanced construction supervision, and the establishment of dynamic monitoring systems,
to provide a reference for the safe operation of similar pipeline projects in mountainous areas.
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Figure 1. On-site photo before treatment
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Figure 2. Photo of the scoured foundation of the retaining walls on both sides of the river channel
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Figure 3. On-site photo after treatment
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Figure 4. Full view of Huangcaopo Land slide
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Figure 5. Cracked retaining wall at the rear edge of the landslide
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Figure 6. Subsidence of the retaining wall at the rear edge of the landslide
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Figure 7. Location relationship between new and existing remedial measures
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Figure 8. On-site photo after treatment
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Figure 9. Plan of karst collapse remediation
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Figure 10. Karst collapse remediation profile diagram
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