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Abstract

Hydraulic protection, as a core element to ensure the safe and stable operation of oil and gas pipe-
lines throughout their lifecycle, is of great significance for maintaining the long-term reliability of
pipeline projects. To effectively improve the rationality of hydraulic protection design, this study
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evaluates the durability performance of hydraulic protection measures for oil and gas pipelines in
collapsible loess areas and gobi regions through field investigations. It focuses on comparative anal-
ysis of the expected design effects and actual operation effects of typical protection schemes, includ-
ing retaining wall/cable anchor lattice + slope protection + drainage ditch soil and water conserva-
tion measures, bottom retaining wall + cutoff wall + drainage channel soil and water conservation
measures, high-short steep slope casting soil and water conservation measures, loess table-
land/platform drainage ditch soil and water conservation measures, and large river excavation
crossing soil and water conservation measures. Based on this, reasonable design schemes under
different working conditions are recommended, providing an effective technical basis for subse-
quent pipeline safety design and decision-making.
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Figure 1. On-site effect diagram of dry stone retaining wall at slope foot + mortar stone slope protection + longitudinal drainage
ditch on slope surface in loess steep slope area
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Figure 2. On-site effect diagram of anchor cable lattice protection + concrete slope protection + intercepting and drainage
ditches set on both sides and top
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Figure 3. On-site effect diagram of slope bottom retaining wall + cut-off wall + drainage ditch
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Figure 4. On-site effect diagram of slope bottom retaining wall + steep slope pouring
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Figure 5. On-site effect diagram of some drainage ditches in loess tableland and loess platform area
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Figure 6. On-site effect diagram of anti-scour wall + reinforced concrete overflow surface between anti-scour walls + gabion
apron downstream of anti-scour wall
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Figure 7. On-site effect diagram of anti-scour wall + concrete overflow surface + three-stage gabion apron
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Figure 8. On-site effect diagram of concrete anti-scour wall + concrete apron downstream of the anti-scour wall + stilling pier
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