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Abstract

Against the backdrop of land use constraints and safety/environmental requirements, refined oil retail systems have led to gas
station construction projects characterized by structural complexity, significant load variations, and multi-disciplinary collaborative
construction. Traditional non-standardized design approaches and extensive construction methods struggle to meet the dual
requirements of engineering quality and cost control. This study focuses on gas station construction projects, systematically analyzing
structural safety design, functional zoning construction practices, and application pathways for new building materials through
three technical dimensions: engineering design optimization, standardized construction, and modular construction. Key engineering
technologies introduced include prefabricated components, light steel structure systems, and composite waterproofing materials. A
collaborative control mechanism is established between design and construction phases, while a lifecycle-based cost equilibrium
management approach is developed to achieve comprehensive optimization of engineering quality, construction efficiency, and
operational costs. The research provides actionable engineering solutions for implementing gas station construction technologies.
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