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Piled Wharf Structures in Ports Based on BIM-Finite Element Coupling
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Addressing key challenges in the durability assessment of high—piled wharf structures in ports, such as
isolated data, insufficient simulation accuracy, and the subjective nature of repair scheme decision—
making that struggles to balance multiple objectives, this paper conducts research on durability
assessment and repair scheme optimization based on the coupling of Building Information Modeling
(BIM) and finite element analysis. The study establishes a structural durability assessment system
based on BIM-finite element coupling, enabling the associated management of data by integrating
environmental loads and structural lifecycle information. Utilizing finite element models for refined
numerical simulations of performance degradation, it combines the Analytic Hierarchy Process (AHP)
with the Fuzzy Comprehensive Evaluation (FCE) method to develop a comprehensive durability
assessment approach that integrates multi-source information. A multi-objective optimization model
for repair schemes of high—piled wharfs is constructed, with repair effectiveness, economic cost,
and construction duration as core collaborative optimization objectives, and technical, safety, and
operational constraints as limiting factors. The Non—-dominated Sorting Genetic Algorithm Il (NSGA- Il )
is intfroduced to solve for the Pareto optimal solution set, enabling intelligent decision—-making for repair
schemes under multiple constraints. A durability assessment and repair decision—-making system is
designed and developed based on the BIM platform, achieving integrated management of multi-source
data integration, automated assessment, scheme optimization, and three—dimensional visualization.
The research effectively enhances the accuracy of durability assessments for high—piled wharfs and
the scientific basis of repair decisions, providing robust support for the digitalization and intelligent
management of the full lifecycle operation and maintenance of port engineering structures.

high-piled wharf; BIM; finite element; durability assessment
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