CHAPTER 7: Peripheral Buildings

beams beneath the windows and interior infill walls of brick, terra cotta, or concrete masonry provide
additional lateral stiffness.

Some facade damage was noted (primarily to the parapets), but most of the damage occurred at the
roof level where the slab of the northeast corner collapsed under debris with the column capitals
punching through the slab. A column section from WTC 2 penetrated the 10th floor roof slab. The
southern portion of the building was not damaged. Structural damage from projectile impact and fire
occurred primarily above the 9th floor. Fire damage was evident on the 11th and 12th floors in the
northwest corner. Several concrete columns were cracked, possibly from the impact. Several bays at the
northeast corner were severely damaged from debris impact. Concrete samples from two fire locations
indicated that the concrete structure may have experienced fire temperatures of between 315 °C (600 °F)
and 590 °C (1,100 °F). Spalling of capitals was observed in the fire areas.

The masonry infill walls were cracked throughout the building. It is not clear whether the condition
pre-existed, or if it was due to the fire, floor settlement, or frame movement.

7.6 90 West Street

This building is located south of the WTC site, and adjacent to the 130 Cedar Street building
located on the west side, as shown in Figure 7-14. The 24-story building has a steel-frame structure with
a terra cotta flat-arch floor system and infill walls of unreinforced masonry. It was designed by architect
Cass Gilbert and structural engineer Gunvald Aus in 1907. The floor plan has a skewed “C”
configuration, with overall dimensions of approximately 124 feet by 180 feet. At the higher floors, the
typical exterior wall assembly is terra cotta tiles on a brick wall. This building is a designated New York
City landmark. In 1907, the building towered over the waterfront and warehouses in the area. Its top
floor had a restaurant that was billed as the “world’s highest.”

The riveted steel framing consists of rolled and built-up sections for the columns and beams.
Columns are spaced approximately 18 feet apart. The primary framing runs north-south, with secondary
members in the east-west direction. Lateral load resistance is provided primarily by partial-strength,
partially restrained moment connections of frame members and the infill masonry walls. The floor slabs
of terra cotta flat arches appeared to be topped with low-strength cinder-concrete. Terra cotta and
masonry enclosures provided fireproofing for all original architectural areas and structural elements. The
building construction is shown in Figure 7-15.

The New York City Building Code required the floors to be tested for 4 hours while exposed to a fire
maintained at 927 °C (1,700 °F) and a load of 150 psf. Following the fire test, the fire-exposed underside
was exposed to a fire hose stream with a nozzle pressure of 60 pounds per square inch (psi) for 10 minutes.
The floor was then loaded and unloaded with a uniform load of 600 psf in the middle bay. The test was
considered successful if the deflection of the beams supporting the assembly was less than 2.5 inches over a
14-foot length, after cooling.

The building was undergoing fagade rehabilitation and was fully covered with scaffolding. Many of
the interior columns still had the original terra cotta covers, and some were covered with plaster, but others
were covered with sheet rock and intumescent paint, and, at one location, there was a metal deck with
spray-on fireproofing. In some locations, spray-on cementitious fireproofing was used for later tenant work.
Some scaffolding planks caught fire and may have contributed to the spread of the fire between floors.

Terra cotta and hollow-clay tile arches were common in fireproof office construction. Most of them
were patented systems with 6- to 15-inch depths and spans from 54 to 90 inches. The arches were supported
on the bottom flanges of steel beams. The bottom flanges of the supporting steel beams were generally

FEDERAL EMERGENCY MANAGEMENT AGENCY 7-15



