














feasible, but predominantly, welding will be
required, otherwise the composed member
shape would be larger than the architecture
allows. Other structural elements, like a new
spiral stair that accesses the pinnacle’s lantern,
will be assembled and welded in place out of
small, relatively light members.

The majority of such logistical peculiarities arise
from the limitations of having several setbacks
and a steeple roof. Skyscrapers that have a flat
roof available for temporary and construction
services would face fewer delivery, installation,
and coordination challenges. Temporary
derricks are frequently used to move materials
to the top of the flat-roofed modern
skyscrapers.

New elevators

The most prominent issues related to adaptive
reuse of skyscrapers revolve around vertical
transportation, i.e, elevators and egress.
Additions and removals of these systems must
be carefully coordinated. As in many buildings
of this vintage, the Woolworth Building was
over-elevatored by current standards; however,
the existing elevators are all very small.
Therefore, even though there are elevators
which have been taken out of service, refitting
an existing shaft was not a good option.
Additionally, the shafts that could have been
combined did not work efficiently with the
residential layout.

Thus, an existing disused 4.9-meter-diameter
boiler flue provided better access to the
residential layout and allowed a larger cab size.
Removal of the flue posed a challenge, because
it was made of 13-millimeter riveted steel and,
since it is surrounded by occupied spaces, it
could only be demolished from within. The
contractor was suspended within this duct and
burned away the steel, which was then clipped
to a lanyard and lowered down.

High-speed elevators require deeper pits. The
locations of these pits had to be positioned
among the enormous caissons, grillage, and
transfer girders of the building’s foundation. An
operating parking garage below grade
complicates this coordination further. Another
impediment is an existing pneumatic safety
system that had been installed for the original

elevators, a hundred years ago. Novel for its
time, this mechanism consisted of large
air-tight silo-like chambers at the bottom of
the elevator shafts, within which the air
beneath a falling elevator cab gets
compressed, thus cushioning the drop (Six
Hundred-Foot Drop 1913). These “silos"had to
be removed, to make space for the new
elevator shafts. This demolition was difficult,
because they are made of a cage of horizontal
web I-beams spaced at 381 millimeters, which
is densely packed with terracotta or concrete
(see Figure 6).

Once the plan space was cleared for the
shafts, there were further complications
involving the installation of the pits. One of
the elevators had to extend to the lowest
cellar level to serve the amenity/pool. The
high-speed elevator required a 4.9-meter-
deep pit, 2.4 meters of which was below the
water table. Additionally, the pit needed to be
supported on rock, so there would be no
differential settlement. As installing a deep
foundation to rock inside an existing,
occupied building was deemed impractical,
the alternative was to support the new pits
back to the existing caissons. To complicate
issues further, small pile caps had been added
to support the “silo walls”and these had to be
maintained in place. The final solution was to
excavate down to just above the water table,
minimally undermining the pile caps, and
pour al.2-meter deep structural ‘doughnut”
around the pit, connecting into the existing
caissons. This doughnut served to stabilize the

pile caps while the excavation was extended
down for the pit. Water infiltration was
stabilized by extensive grout injection into the
soil around the pit. The pit was then blind-side
waterproofed, and the concrete elevator pit
was poured within, hanging from the structural
doughnut.

The 29th floor

The wings of the 29th floor presented many
structural challenges. The basic architectural
goal was to take a mechanical space with 1.8
meters of head room and turn it into exclusive
penthouse residences (see Figure 7). In order to
do this, the architect had to convince
Landmarks that the new, higher penthouse
could not be seen from the street. The resulting
architecture has the higher occupied space set
back from the existing mansard roof to leave
the sight line from the street unchanged. This
meant the existing roof had to be removed,
while leaving the mansard in place to hide the
new structure. Additionally, the new structure
had to be supported without reinforcing
anything from below and minimizing the rise in
the floor elevation. Complicating this further
was the addition of cooling towers and an
emergency generator at the far end on one of
the wings, coupled with the need to maintain
access to an existing elevator machine room
and egress stair, also at the far end of the wings.

The fact that the lower half of the building was
to remain in active use by office tenants over
the duration of reconstruction limited the
options for structural reinforcement and
required careful coordination of the
construction process. Any reinforcement of the
slab at the 29th floor — the lowest residential
level — had to be applied at top of steel only
using WTs (structural tees cut from wide-flange
shapes), because the bottom of the steel is not
accessible, as that floor remains in use.

In order to minimize the chance of flooding the
occupied 28th floor, the existing roof and
waterproofing is intended to remain in place as
long as possible, and most of the reinforcement
is sequenced to occur prior to the demolition
of the existing roof. Once the reinforcement of
the 29th-floor steel and the mansard bracing is
complete, the new columns will be erected
through localized penetrations, maintaining
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waterproofing, and the superstructure of the
penthouse roof will then be erected above the
existing roof. The permanent new
waterproofing will then be installed in the new
mechanical space, on the new penthouse roof,
and the penthouse terrace. Only then will the
existing roof structure and old waterproofing -
be removed.

Assuring the pinnacle’s stability
Accommaodating the structural changes
required to create the pinnacle residence
involved careful attention to the overall stability
of the structure. Along with the usual localized
structural analysis and reinforcement, the
enlargement and addition of openings in the
sloped roof were found to destabilize the
pinnacle against lateral loads. The removal of
half of the 54th floor destabilized columns and
the roof, and the addition of a new water tank
(fabricated in-place) and restructuring the spiral
stair required significant reinforcement to
account for the new load and the removal of
the former load path. All of the required
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reinforcement is accompanied with detailed
sequencing requirements to assure continuous
structural stability.

At the pinnacle, existing posts are removed
between the 55th and 57th floors to
accommodate the installation of a new spiral
staircase to the observation deck. The weight of
a new doughnut-shaped, 56,781-liter,
two-compartment stainless steel fire storage
tank at the 57th floor must therefore be
redistributed elsewhere. The supporting frame
uses W8 braces to engage new sloped W12
corner columns that parallel the existing sloped
exterior frame (see Figure 8).

Since more than half of the slab and floor
framing at the 54th floor is removed to create a
7.9-meter-high open space known as the “Great
Room,"this level loses its diaphragm. Combined
with the need to remove significant portions of
the terracotta substructure of the sloped roof
to increase the window openings, new chevron
wind bracing is required at the new corner
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Figure 7. Residential conversion at 29" floor. © Thierry W. Despont
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Figure 8. Pinnacle reinforcement.

columns to maintain stiffness and lateral
capacity. New HSS8 frames are installed around
the perimeter at floors 54 and 55 to engage
existing structure with the new bracing system.

Conclusion

Old structural systems and strict preservation
regulations limited available adaptive reuse
options. Concurrently, new technologies and
building techniques supported redevelopment.
These drawbacks and advantages were
balanced within the design so as to achieve the
proposed highest and best use.

The dense urban geographies, such as those
which constrained the redevelopment of the
Woolworth Building, are typical of settings
where historical skyscrapers exist. Those
buildings will face similar delivery and access
challenges, as experienced at Woolworth.
Beyond density, these locations may also be
subject to historic district restrictions or
land-use regulations such as view planes,
setbacks, and bulk/envelope limitations, even if
the building itself is not necessarily
landmarked.

Portions of the renovation work had been
accomplished as part of previous development
plans, but there is more to be done. As of this
writing, preconstruction work is proceeding on
schedule and the developer projects
occupancy in 2017.

Unless otherwise noted, all photography credits in
this paper are to Gilsanz Murray Steficek LLP.
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