CHAPTER 8: Observations, Findings, and Recommendations

d.

Whether composite construction would reduce local collapse zones. (There were no shear connectors
to provide composite action between the floor beams and slab. Composite construction would have
increased the capacity of the members and may have dissipated more of the impact energy; however, it
may have also pulled a greater extent of the adjoining regions into the collapse zone.)

Whether perimeter rebar in the slabs could improve the structural response by providing catenary
action and tensile force resistance in the slabs to reduce local collapse zones.

Whether the partial-strength connections permitted members to break away from the structure,
thereby limiting the extent of damage. (If the moment connections had been designed for the capacity
of the sections [as opposed to fully rigid partial strength based on design load and stiffness
requirements], the building performance is likely to have been different.)

Whether the collapse zone would have been limited if the spandrels on the 16th, 17th, and 18th
floors had not been so grossly distorted through twisting.

8.2.7 Chapter 7: Peripheral Buildings

8.2.7.1 Observations and Findings

Steel-frame construction from the 1900s through the 1980s, though different in many details,
performed well under significant impact loads by limiting impact damages and progressive collapse to
local areas.

Heavy unreinforced masonry fagades were observed to absorb significant amounts of impact energy in
the Verizon and 90 West Street buildings. Heavy masonry facades like those in the Verizon, 90 West
Street, or even 130 Cedar Street buildings may also provide an alternative load path for a damaged
structure.

Older, early-century fireproofing methods of concrete-, brick-, and terra cotta tile-encased steel frames
performed well, even after 90+ years, and protected the 90 West Street building from extensive
structural damage.

8.2.7.2 Recommendations
The known data and conditions of the perimeter structures after the impact damage should be utilized

as a basis for calibration, comparison, and verification of existing software intended to predict such behavior,

and for the development of new software for the prediction of the ability of structures to sustain localized

and global overload conditions.

8.2.8 Appendix C: Limited Metallurgical Examination

Two structural steel samples from the WTC site were observed to have unusual erosion patterns. One

sample is believed to be from WTC 7 and the other from either WTC 1 or WTC 2.

8.2.8.1 Observations and Findings
The thinning of the steel occurred by high temperature corrosion due to a combination of oxidation
and sulfidation.

Heating of the steel into a hot corrosive environment approaching 1,000 °C (1,800 °F) results in the
formation of a eutectic mixture of iron, oxygen, and sulfur that liquefied the steel.

The sulfidation attack of steel grain boundaries accelerated the corrosion and erosion of the steel.
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