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Relationship between Design Strength of Buildings and the Risk of Occurrence of Progressive Collapse
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In this paper, the progressive collapse phenomenon of buildings, which occurred to the World Trade
Center (WTC) towers during the 9/11 terrorist attacks, was evaluated on the basis of an overload ratio.
The risk of progressive collapse was underestimated, in the past reports, by treating the lower part of a
building as an elastic body. In this study, the collapse behaviors of steel-frame buildings were simulated
by using the ASI (Adaptively Shifted Integration) -Gauss code. By removing specific columns or beams
from the models designed under different axial force ratios, progressive collapse behaviors were simulated.
The total potential energy values of structural members after the collapse were used to evaluate the damage
of the buildings. The qualitative relationship between the risk of progressive collapse and the design

strength of the buildings was investigated.
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