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Abstract

Long-distance oil and gas pipelines face significant challenges in soil and water conservation as well
as ecological protection during their construction and operation phases. The northwest region of
China is characterized by arid conditions with scarce rainfall, frequent wind-sand activities, loose
soil structure, and low vegetation coverage. Trench excavation works for pipelines are highly likely
to damage the original surface structure and vegetation layer. Under the scouring effect of rainfall,
snowmelt, or surface runoff, the overlying soil above the pipelines is prone to loss, which in turn
endangers the safety of the pipelines. Traditional hydraulic protection and soil-water conservation
types such as mortar masonry, concrete, and cement-soil have certain shortcomings in terms of eco-
logical restoration and environmental protection. Based on an investigation into pipeline water
damage incidents in the northwest region, this paper analyzes the stability of pipeline hydraulic
protection schemes and their maintenance requirements, and proposes the following improvement
measures and suggestions: The composite bottom protection structure of gabion cages and geotex-
tiles can effectively prevent contact loss between gabion cages and the protected soil, thereby en-
hancing the stability of the protective structure; Geocell cages are suitable for slopes in water-con-
taining environments, while geogrid cages are applicable to slopes in water-free environments; the
improved HDPE geocells, with their unique grid structure, can effectively fix sand and soil and pre-
vent wind-sand erosion.
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Figure 1. The destroyed retaining wall and the anti-scour wall at small river broke through
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Figure 2. Local slight scouring occurred in the gabion at the section laid along the valley gully
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Figure 3. Fracture occurred in the arch lattice and precast concrete block revetment in the collapsible loess section
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Figure 4. The destroyed concrete windproof and sand-fixing project
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Figure 5. Straw checkerboard sand fixation
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Table 1. Distribution of types of flood-damaged disasters
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Figure 6. Wind and sand control using high-density polyethylene geocells
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