The Account of WTC 1

The perimeter columns, floors, and core columns were immersed in these hot gases and began to weaken.
Where the insulation was dislodged, the temperature of the steel rose rapidly, in contrast to steel members
where insulation was intact (Figure 2-8). The heaviest core columns with damaged insulation heated
slowly, as the absorbed heat was dissipated through their massive cross sections. The temperatures of the
lighter columns and the floor slabs rose more quickly, and those of the stripped trusses even more so.
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As a steel column is heated, its ability to support gravity loads and resist
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of the building loads decreases. It shortens due to a combination of plastic

deformation and an additional, time-dependent deformation called creep that can increase column

shortening and hasten buckling. Figure 2—10 indicates the rates at which structural steel could have been

heated by the WTC fires and the effect of the thermal insulation in slowing the heating process.’

At this point, the core of WTC 1 could be imagined to be in three sections. There was a bottom section
below the impact floors that could be thought of as a strong, rigid box, structurally undamaged and at
almost normal temperature. There was a top section above the impact and fire floors that was also a
heavy, rigid box. In the middle was the third section, partially damaged by the aircraft and weakened by
heat from the fires. The core of the top section tried to move downward, but was held up by the hat truss.
The hat truss, in turn redistributed the load to the perimeter columns.

® Chapter 6 contains an explanation of how these temperature profiles were developed.
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