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Abstract

Against the backdrop of accelerated progress toward the “dual carbon” goals, wind farms are increasingly being relocated to complex
terrain areas, where road construction has become a critical factor constraining project timelines, safety standards, and cost control.
Due to the distribution characteristics of wind energy resources, wind farms are typically built in mountainous and hilly regions,
with turbines often installed on ridges or mountaintops. The complex terrain, significant elevation changes, and scattered turbine
locations in mountainous areas make access roads essential supporting infrastructure. The rationality of access road design directly
impacts project efficiency, operational safety, and ecological conservation outcomes. This paper systematically reviews the principles
and applications of road design, aiming to provide theoretical references for the coordinated development of energy exploitation and
ecological protection.
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