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Safety Evaluation of Aluminum Formwork Collapse Accidents for High-rise
Buildings Based on the Theory of Full Life Cycle and Complex System Brittleness
LI Qiang-nian, TIAN Jia-yu
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Abstract: To solve the frequent aluminum formwork collapse accidents in the construction of high-rise buildings, this study defines
the processes of aluminum formwork collapse as five stages, including design and program preparation, raw material procurement,
construction and management, operation and maintenance, and demolition based on relevant specifications and the whole life cycle
theory. 22 high-frequency cause factors for aluminum formwork collapse accident were summed up by accident investigation and
statistics, and the above factors were sorted out by the FTA method. Afterwards, the weights of the factors at all levels were obtained
by the improved AHP, and then the weights are analyzed based on the brittleness theory of complex systems. Finally, the safety
degree of the aluminum formwork is quantitatively evaluated using the Fuzzy Comprehensive Evaluation (FCE) method. The results
show that the evaluation model is suitable for general aluminum formwork projects. It has theoretical guidance and practical
contributions for identifying potential collapse risks in projects and reducing collapse accidents.
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