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Abstract

Due to the diversity of load-bearing requirements, the distribution of axle loads and the rationality of the frame structure of special
transport vehicles directly affect the safety and service life of the vehicles. The paper aims to explore the theoretical analysis
method of axle load distribution on special transport vehicles, and optimize the structural performance of vehicles by combining
frame structure design and improvement techniques. Firstly, theoretically analyze the influencing factors and modeling methods
of axle load distribution; Secondly, research will be conducted on the design and improvement techniques of special vehicle frame
structures, exploring strategies to enhance frame strength and reduce self weight; Then, through simulation analysis and experimental
verification, explore the feasibility and effectiveness of the proposed method; Finally, optimization design suggestions are proposed
to provide theoretical support and practical guidance for the development of special transportation vehicles. Research has shown
that reasonable axle load distribution and frame optimization design can effectively solve the problems of load concentration and
structural fatigue, and improve the overall performance and service life of vehicles.
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