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Figure 17. Close-up view of Column 79 buckling from Figure 16(c)
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ABSTRACT: The National Institute of Standards and Technology (NIST) conducted an extensive investigation
of the collapse of World Trade Center towers (WTC 1 and WTC 2) and the WTC 7 building. This paper
describes the component, subsystem, and global analyses performed for the reconstruction of the structural
response of WTC buildings 1,2, and 7 to impact and fire damage. To illustrate the component and subsystem
analyses, the approach taken for simulating the performance of concrete slabs and shear stud connectors in
composite floors subject to fire conditions are presented, as well as steel floor framing connections for beams
and girders. The development of the global models from the component and subsystem analyses is briefly



described, including the sets of input data used to bound the probable conditions of impact and fire damage. The
final analysis results that were used to develop the probable collapse hypotheses, and a comparison of the
results against observed events, are presented for each building. A review of research activities focused on
improving understanding of structural system response to multi-floor fires following the WTC disaster is also
provided.



