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Evaluation of Soil Corrosion Environment and Optimization of Coating Selection
for Buried Gas Pipelines
Zheng Libing, Yang Yuhu, Yang Shanshan (Shandong Ganghua Gas Group Co., Ltd., Jinan Shandong 250101, China)

Abstract: Soil corrosion is the primary cause of leakage and rupture in buried gas pipelines, posing a serious threat
to the stable and safe operation of urban gas supply systems. Addressing the industry challenges of single-dimensional soil
cotrosion assessment and the lack of targeted compatibility in anti-corrosion coating selection, this study establishes a com-
prehensive technical system of ~“multi-factor comprehensive evaluation-performance precise matching.” By deeply iden-
tifying seven core corrosion factors such as soil resistivity and C17/SO,4? ~ concentration, the study employs a combination
of the Analytic Hierarchy Process (AHP) and entropy weight method for weighting, along with fuzzy comprehensive evalu-
ation to achieve refined classification of soil corrosion environments. A dynamic matching model between key coating per-
formance and corrosion grades is developed, proposing an optimized selection process of “environmental assessment-per-
formance matching-cost optimization-construction verification.”  Practical engineering applications demonstrate that the
optimized coating extends service life by over 30% and reduces pipeline corrosion failure risk by 45%, providing scientific

and efficient technical support for the anti-corrosion engineering design of buried gas pipelines.
Keywords: buried gas pipelines; soil corrosion; comprehensive environmental assessment; anti-corrosion coatings;

type selection optimization; combined weighting method
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