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Anti-progressive collapse analysis and mechanism study on steel truss of
Gansu Province Gymnasium
Rui Jia' > Zhang Jutao®
(1 College of Civil Engineering Lanzhou University of Technology Lanzhou 730050 China;

2 Gansu Provincial Architectural Design & Research Institute Lanzhou 730030 China)
Abstract: Taking the steel trusses of Gansu Province Gymnasium as the research object the method of preventing
progressive collapse of the main truss system and suspension structure system composed of plane truss was discussed based
on event control conceptual design and direct design methods. Based on the design basis the load combination and failure
criteria were discussed. Based on the idea that the strain energy of the complete structure is different from the strain energy
of the residual structure an improved component importance analysis method based on improved displacement vector was
proposed. The main components the distribution of geometrical positions and the distribution of spatial effects in the
overall structure of the main truss system and the suspension structure were analyzed. The result of evaluation method of
component importance was consistent with the result of engineering experience and numerical analysis results. It could
quantitatively determine the key components in the overall structure and provide the necessary basis for determining the
rod-dismantling method which was convenient for engineering practice. The ABAQUS numerical analysis platform was used
to analyze the dynamic response of structural progressive collapse and the internal force redistribution mechanism was
studied. The results show that the structure has strong resistance to progressive collapse.
Keywords: Gansu Province Gymnasium; component importance coefficient; anti-progressive collapse; steel truss;

cantilever truss; numerical simulation
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