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Abstract
According to the characteristics of the terminal structure and the effect of blast loads, this paper
reasonably determines the possible parts under blast loads of the anti-explosive key components of the
long-span spatial steel structure. Through the study of the relationship among blast equivalent, blast
distance and damage degree of structural members, the damage of key components and their adjacent
components is determined. The multi-scale model was used to measure the collapse resistance of the
terminal structure under blast loads. The analysis results show that the damage degree of the boxshaped steel column is mainly related to the blasting distance and the explosive equivalent. The
deformation of the blasting surface is much larger than that of the back blasting surface. The damage
degree of the oblique members is closely related to the incident angle of the explosion shock wave. In
the multi-scale model, the shell element can be used to accurately simulate the damage of the
component under blast loading. Due to the large redundancy of the vertical members of the long-span
spatial steel structure, the residual bearing capacity still has a certain residual bearing capacity after the
explosion, which can effectively suppress the development of the deformation.

Key words
Long-span structure, blast loads, anti-collapse performance, multi-scale model, finite element analysis

References
[1] Pandey P C, Barai S V, “Structural sensitivity as a measure of redundancy”, Journal of Structural
Engineering, ASCE, vol. 123, no. 3, pp. 360-364, 1997.
[2] Liu Chengqing, Chen Linya, Su Qiwang, “Research on the progressive collapse resistance
performance of pengshan gymnasium”, Steel Construction, vol. 30, no. 11, pp. 1-5, 2015.
[3] HE Qing-feng, ZHOU Chao, YI Wei-jian, “Numerical simulation on collapse behavior of RC
frames with a column removal under blast loads”, Journal of Hunan University, vol. 43, no. 11, pp.
61-67, 2016.
[4] LI Zhongxian, SHI Yanchao, Blast analysis of building structures, Science press, Beijing, 2015.
[5] Compilation group of civil building explosion-proof design specification, Civil building explosionproof design specification, Beijing, 2017.

