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Simulation of uninterrupted collapse isolated structure
under blast load in basement

DU Yong-feng'?, ZENG Xiao-hong'

(1. Institute of Earthquake Protection Mitigation, Lanzhou Univ. of Tech., Lanzhou 730050, China; 2. Western Research Center of Disaster

Prevention and Mitigation in Civil Engineering, the Ministry of Education, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: In order to study the mode and mechanism of uninterrupted collapse of isolated structure under
blast load in the basement, the software LS-DYNA was used to establish an integrated model of reinforced
concrete framed isolated structure with one storey above ground and four storeys under ground. The entire
process of damage of isolated structure and its uninterrupted collapse in different blast load positions of
basement was respectively simulated with fluid-solid coupling method. The degree and mode of uninter-
rupted collapse of the isolated structure in the case of failure of target column and its upper isolation bear-
ing at different positions were compared and analyzed., and the reasons of collapse with different mode
were explained. The result showed that: In the case of identical explosive equivalent, the main reason of
uninterrupted collapse of structure would be that the initial damage of the adjacent component of the failed
target component would lead to the failure of force transmission path. The initial damage degree of the sur-
rounding components would be the key factor affecting the uninterrupted collapse of the structure. In
structural explosion analysis, the result obtained with alternate load path method would be not safe enough.
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Fig.4 Nephogram of equivalent stress of structure
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Fig.7 Time-history curves of horizontal displacement
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Fig.8 Nephogram of equivalent stress of structure
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Fig.10 Time-history curves of vertical displacement
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Fig.11 Time history curves of horizontal displacement
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Fig.12 Nephogram of equivalent stress of structure
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Fig.14 Time-history curves of vertical displacement
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