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Abstract

This paper focuses on a heavy-haul well-hole car project developed by a company, presenting a systematic study on the design and
computational analysis of its core component—the load-bearing framework. The research comprehensively covers the structural
design philosophy, strength calculations under various load conditions, dynamic performance assessment, and structural stability
analysis. Within the project, sophisticated finite element modeling techniques were employed for static strength and modal
calculations, and the computational results were thoroughly validated through a series of detailed tests, including static strength,
dynamic strength, and stiffness tests. Both analytical and experimental results consistently demonstrate that the load-bearing
framework meets all critical performance indicators—strength, stiffness, and stability—in full compliance with the stringent
requirements of relevant railway vehicle standards and specifications. This study successfully addresses the design challenges of
the load-bearing framework for heavy-haul well-hole cars. The methodologies, analytical procedures, and validation approaches
established herein can serve as valuable theoretical references and practical guides for the future development and optimized design
of heavy-haul and large-volume freight cars.
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