Initiating Event Hypotheses

East-west Motion of the Building as the East Penthouse Collapsed

As evidenced by the breaking glass in the upper stories (Figure 8-2 and Figure 8—4), collapse on the east
side of the building was not limited to the roof and penthouse. Failures were likely occurring on many
floors below with sufficient energy to cause the 47 story building to move laterally in its strong (east-
west) direction (Figure 8-3). An analysis of one of the videos using frame subtraction to highlight
differences between two video frames (Appendix C), revealed that the northwest edge of the building
showed horizontal motion of around 15 in. peak-to-peak oscillation as the east penthouse collapsed
(Figure 8-8). Measurable, though smaller, vibrations (about * 2 in.) were detected at least 6 s before the
east penthouse began to collapse. This suggested that a major disturbance occurred within the building
prior to visible evidence of collapse (movement of the east penthouse) from available video recordings.

8 H H H H
to East mEny
& East Penthouse Begins to =P ; ;
— Collapse Pl PR
= jF - F) H
= 7 A LA
c ¥ L o [
g 5 I# L " .
b - I " = L% 3
g . ,‘ﬁ:‘b‘l:— \.'b ll ‘;
- ] L alv oSy "'ﬂl .'l‘ . . -
g. TR ‘-J ;.-ﬁu 1:?. kX
o i i
© i Beginning of
S 4 Building vibrates * 2 in. P Vin Global Collapse
N for 6 s before collapse of Yo
o
T . East Penthouse \ !
-5 " -
fo Vvest < >
-10
-13 -10 -5 o 2
Time (s)

Figure C-8 (Appendix C) with annotations
Figure 8-8. Horizontal motion detected on the northwest edge of the building.

Collapse of the Entire Building

The global collapse of WTC 7 began approximately 7 s after the onset of downward movement of the east
penthouse (Figure 8-5). At this time, the entire upper section of the building — all floors visible in the
videos — moved downward together, suggesting widespread failure of the support structure (columns
and/or transfer trusses) in the lower levels of the building (Figure 8-6).

8.4 BUILDING CONTENTS FIRES

If, as identified above, the failure of Column 79 were consistent with the observations and interpretations
of the photographic and videographic evidence, then the possible causes of failure of Column 79 needed
to be investigated.
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