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Abstract

With the continuous expansion of industrial production scale, the demand for large-span factories in the industrial sector is
increasing. As a core component, the design level of the roof structure directly affects the safety, applicability, and economy of the
factory. Lightweight design, relying on its advantages in material conservation, energy consumption reduction, and construction
convenience, has become the core mainstream direction in the field of large-span roof structure design. This paper comprehensively
reviews the core theories and design criteria of lightweight design for large-span roof structures of industrial factories, analyzes the
implementation methods of lightweight design from three dimensions: structural system selection, material optimization application,
and construction detail design. It discusses the economic impact points and evaluation approaches of lightweight design through
practical cases. Standardized lightweight design can optimize the total life cycle cost while ensuring structural safety.
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