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Abstract

This paper addresses critical challenges in onshore wind farm construction, including inefficient spatial resource allocation, complex
infrastructure selection, multi-disciplinary coordination, and prominent safety risks. A multidimensional collaborative design system
centered on the “Collaborative Optimization System” has been developed. By integrating three core technical disciplines—site
planning, structural engineering, and power systems—the system establishes a BIM-GIS integrated workflow and a multi-disciplinary
collaborative decision-making platform, enabling precise spatial resource allocation for wind farms. It innovatively introduces a
geologically coupled foundation selection matrix to provide rapid and accurate foundation design and layout solutions. Additionally,
the system incorporates safety principles throughout the entire construction process, establishing a full-cycle safety management
framework. This system effectively resolves core conflicts between traditional wind farm design and construction, comprehensively
enhancing construction efficiency, engineering quality, and safety standards, while providing essential technical support for onshore
wind farm projects.
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