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Exploration of Aging Assessment and Renovation Decision-Making Models for

Urban Gas Pipelines

He Bo (Shandong Portgas Group Co., Ltd., Jinan Shandong 250000, China)

Abstract: Against the backdrop of rapid urbanization, the public safety issues arising from aging urban gas pipelines
have become increasingly prominent. Addressing the current challenges of highly subjective pipeline aging assessments
and the lack of systematic support for renewal and renovation decisions, this study integrates multi-dimensional inspection
methods and hierarchical risk assessment approaches to establish a novel aging evaluation system. Additionally, it innova-
tively proposes a decision-making model that combines an improved Analytic Hierarchy Process (AHP) with fuzzy compre-
hensive evaluation, enabling precise measurement of pipeline aging and dynamic prioritization of renewal efforts. Validation
through real-world urban case studies demonstrates that this model effectively optimizes resource allocation, enhances deci-
sion-making scientificity, and provides theoretical and practical references for the entire lifecycle management of urban gas

pipelines.
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