CHAPTER 22 WTC 1 and WTC 2

2.2 Building Response

WTC 1 and WTC 2 each experienced a similar, though not identical, series of loading events. In
essence, each tower was subjected to three separate, but related events. The sequence of these events was
the same for the two buildings, although the timing was not. In each case, the first loading event was a
Boeing 767-200ER series commercial aircraft hitting the building, together with a fireball resulting from
immediate rapid ignition of a portion of the fuel on board the aircraft. Boeing 767-200ER aircraft have a
maximum rated takeoff weight of 395,000 pounds, a wingspan of 156 feet 1 inch, and a rated cruise
speed of 530 miles per hour. The aircraft is capable of carrying up to 23,980 gallons of fuel, and it is
estimated that, at the time of impact, each aircraft had approximately 10,000 gallons of unused fuel on
board (compiled from Government sources).

In each case, the aircraft impacts resulted in severe structural damage, including some localized partial
collapse, but did not result in the initiation of global collapse. In fact, WTC 1 remained standing for a
period of approximately 1 hour and 43 minutes, following the initial impact; WTC 2 remained standing for
approximately 56 minutes following impact. The second event was the simultaneous ignition and growth of
fires over large floor areas on several levels of the buildings. The fires heated the structural systems and, over
a period of time, resulted in additional stressing of the damaged structure, as well as sufficient additional
damage and strength loss to initiate the third event, a progressive sequence of failures that culminated in
total collapse of both structures.

221 WTC1

2.2.1.1 Initial Damage From Aircraft Impact

American Airlines Flight 11 struck the north face of WTC 1 approximately between the 94th and
98th floors (Figures 2-13 and 2-14), causing massive damage to the north face of the building within the
immediate area (Figure 2-15). At the central zone of impact corresponding to the airplane fuselage and
engines, at least five of the prefabricated, three-column sections that formed the exterior walls were broken
loose of the structure, and some were pushed inside the building envelope. Locally, floors supported by these
exterior wall sections appear to have partially collapsed, losing their support along the exterior wall. Away
from this central zone, in areas impacted by the outer wing structures, the exterior columns were fractured
by the force of the collision. Interpretation of photographic evidence suggests that from 31 to 36 columns
on the north building face were destroyed over portions of a four-story range. Partial collapse of floors in
this zone appear to have occurred over a horizontal length of wall of approximately 65 feet, while floors in
other portions of the building appear to have remained intact. Figure 2-16 shows the damage to the exterior
columns on the impacted face of WTC 1.

In addition to this damage at the building perimeter, a significant but undefined amount of damage
also occurred to framing at the central core. Interviews were conducted with persons who were present in
offices on the 91st floor of the building at the north face of the structure, three floors below the approximate
zone of impact. Their descriptions of the damage evident at this floor level immediately following the
aircraft impact suggest relatively slight damage at the exterior wall of the building, but progressively greater
damage to the south and east. They described extensive building debris in the eastern portion of the central
core, preventing their access to the easternmost exit stairway. This suggests the possibility of immediate
partial collapse of framing in the central core. These persons also described the presence of debris from
collapsed partition walls from upper floors in stairways located further to the west, suggesting the possibility
of some structural damage in the northwestern portion of the core framing as well. Figure 2-17 is a sketch
made during an interview with building occupants indicating portions of the 91st floor that could not be
accessed due to accumulated debris.
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