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ONE WALL STREET:

ALARGE-SCALE LUXURY CONVERSION IN
AHISTORIC URBAN ENVIRONMENT

By Mark Plechaty, PE, Managing Principal -
DeSimone Consulting Engineering
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The constant ransformasion of the city
time barely elicits notice from New York
City urbanites these days. Buz, even for thase
inured 1o the ebb and fow of buildings and lots
across the vast grid of ciry sweess, the office-to-
residential conversion of the landmarked One

er

Wil Streer sands our as an exeeptional feat of

engineering innovation.

The transformation of thiz Ar
masterpiece to residences — the largest =
hiscoric conversion in New York Ciry when

completed — was far from business as umal.
s the lead strucrural engineer, Tve never been
invalvedin a project quite

Located in heart of lower Manhattan's

TFinancial Districr, the original 1031 office

square feet of retail ar irs sereerevel base — and
so mach more. While this may sound simple,
only 2 great measure of technical ingensity, in
chitecrural

balance with a deep respect for =
heritage, could make the reimagining and
retrofit of One Wall Street 2 reali

Like 20 many other iconic, early 20th cenrury
New Yark ity office building: had
become 2n outdated behemaoth that had ceded
s market edge to newer, shinier twowers in lower

totaled 1.6 million square fast over a full city
black — including five bassment levels th:

feet belonw the bullding.

Butin 2014, developer Harry
of Macklowe Propersies, purcl
with a laser-focused
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office floors into the highest-end residential
units and luze retail — and give the landmark 2
brilliant, age-defiing second act.

The challenges to moving forward, however,
were many. For starters, the NYC Landmarks
and Preservation Commission had imposed
restrictions on exterior modifications when
it designated the original tower, designed by
Ralph Walker for the Irving Trust Bank asa
landmark back in 2001. While the exzensive
redesign of most of the building's interior
remained in play, the protected status of itz
fluted exterior added 2 significant layer of

complexizy t the project.

Other monumental challenges included
derermining the limits of these clder smuctures
to support six addicional residential floors
and a rooftop peal, and how to get past those
limits. 4 looming question was whether the
existing foundations, steel beams and concrete
slabs could withsiand the countless invasive
interventions needed to radically reshape the
interior spaces and base for uxury iving 2nd
rewil. Add to these challenges a tight urban site
that itself Lay within the boundaries of a historic
district, flanked by an active subway siation and
other landmarked busldings

Given this array of challenges, my team
embraced from the ourser that nothing shart of
creative, our-of-the-box thinking could assure
the intagnaty of the structures, preserve and
restore the Kistoric facades, and reimagine One
Wall for modern, luxary living.

Strucrural Modifications to the Tower
We dove in at the deep end. Callaborating
closely with Macklowe and SLCE Architects,
we focused on the most critical challenge,
upen which the project’s success ulimately
depended: hew to add sx new flaors and 2 pacl
atop the 30th floor of the 965 annex to create 2
36-story tower.

Here's how. The annex building — a stesl
moment frame with concrete-encased
beams and concrats slabs — would become
significantly caller and heavier, and needed
o meet wind loads under the current code.
Combined with the removal of two lower floars,
the engineering team needed 1o significanly
fortify the sructre, known as suffening, 2=
addicional height was added to the building.

To ensure that the additional height and
associated weight did not destbilize the
seructure, particularty with a weakened base due
to the removal of lower flocrs, the DeSimone
srucrural team designed a stfening system that
incarparated high-performance materials to
control the effects of wind sway — and suppart
the added mass at the wp.

To meet zoning requirements, the new
averbuild levels were required to set back,
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referencing the “wedding cake® setbacks of
the Art Deco architscture 2nd original annex
building just below. But a complicarion arose.
Because of this new setback, none of the new
columns in the overbuild would align with those
in the existing strucnure below. In respanse,
we designed a reinforced concrete sructral
transfer slab to redisuibute loads from the new
floors to the existing columns in the original
stucaure below.

Weight Reduction Through Innovative,
Sustainable Marerials

Standard residencial strucrures utilize flat
concrets slabs some 200mm thick But since the
One Wall Street conversion was anything but
standard, that zpproach would add excessive
weight beyond the existing sructure’s capac
Instead, DeSimone opted for the innovative use
of vaided concrete slabs (in this case, 2 Cobiax
product] using a high-swength, lightweight

conerere mix.

Essendally, each concrete slab is embedded
th 2 series of hellow, recycled plastic, ellipsaid
void farmers, which effeccively reduce the
seeight while preserving the existing structure’s
By combining the lightweight mix
design and the vaids, the overall weight
concrete dab was reduced by 40%. Better yet,
Iess bodied carbon and

=

integ:

means]

more sustainable building solution.

The overall reduction in weight in the
overbuild, in turn, reduced the thi
required for the wansfer slab, mitigating the
need for more extensive columa reinforcement
— thanks to adding less overall mass to the tap
of the building.

ness

The resulting struccure is a lighter 2nd more
flexible structure that meets the perfarmance
requirements for wind and seismic forces
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Lower-Level Structure — and New Retail
Space

Key 10 2 luxury urban residential high-rise is
ce retail.

convenience and the indl
To create the lang span space: needed for b
profile, high-end resailers like Whale Foods,
Life Time Fitness and the renawned French
department store, Printemps, we created 2 glass
recail 2ddidion elegantly cantlevered off the
2nnex building, which also enzbled us 1o avoid
dril
directly below. We remaved the entire sacond
focr suppere seructre of the south wver, alang
third flocr, redisributing

sion of

g into the Wall Street subway stadon

with sections of d
the floar area.

This creared 2 significant incerruption in the
supporting steel frame, which now needed

reinforcement. Installing = large steel plate
truss at the underside of the new third floor
did the erick. This eruss connected to three
new concrete shear walls, which were added o
redistribute the loads and increase suffening at
the base afthe wwer.

The shear walls were designed to resist the
Ioads delivered from the stzel plan truss. These
walls also provided 2 much-needed miffening
mechznism, ensuring that the newly added
weight and height did not compromise the
building’s seabiliry. The decision to use concraee
encasement for existing steel elemencs was also
ategic one. Encasing the steel beams and
in concrete allowed for greater siffess
and load-bearing capacity, while simplifying
cruction in areas obsmruceed by lead paint

com:

rivets or other older construction materials.

A Dense, Urban, Historic Site
The very features of the Wall Sereer
neighborhood that lent it its charm — the
crocked, winding srests and landmarked
architecrural zems, including Trinity Church
across the street — added yer more complexity
to realizing this intricate conversion. The
existence of the Wall Strest subway staton,
just under the sidewalk on Broads:
structural reinfarcement and constructi

. made

measurss at the nearby Stock Exchangs further
complicating site access and logistics.

Where, for sxample, could 2 crane be placed?
Installing a conventional crane for the
overbuild at such a dense site would be nearly
impossible. Choosing to use cast-in-place
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concrete meant the concrete could be poured
with  pump. Formwork and reinforcing bars
could be broughe up the hoist. A crane was no
longer necessary.

Making Lusury Interiors Possible
Only the spectacular former banking room.
known s the Red Room, designated an interior
landmark in 202¢ for its suriking, floor-to-
ceiling terrazzo mursls in deep reds and galds
was left complerely intace, though restored
Otherwise, the vast interior of One Wall
Street experienced a massive restructuring and
reimagining t adapt it for not only residential
v

Iuxury lifestyle living,

but to meer the elevared standards of

First, we modified the scructure to bring 23
much light as possible into the deepest areas

of this full-black residence. Then we carved
ut new windows and masonry openings, and
cenverted rooftops into amenity trerraces. We
punched new openings through existing office
floor slabs and severed or remaved beams
thraughout the interior to direct plumbing and
utilities to each private living space. We even
remaved 34 elevarars (20 of which had served
the upper floors, many of which hugged the
perimeter, blacking light o the interior) and
16 escalators. We relocated others, resized

shafis, incroduced 10 new elevators into the
building core and created new staircases, all of
vhich required crearive enginsering on 2 mind-
boggling scale.

To the depth of 2 1

column-free space at the fioor below

Technical Ingennity in Service to

Adaptive Reuse and Luxury Living

One Wall Street exemplifies the complesity and

innovation required to undertake large-scale
in historic urban

The engineering solutions — ranging from
lighaweight slab design w complex strucmral
reinforcement and logistical coordination —
demonstrate not anly the need for creative
approaches to engineering, but a keen
understanding of architectural heriage and
modern building performance requirements.
Through 2 combinzrion of innovative marerials
and adaptive engineering srategiss, the project
team 2 revered but

pocl to crown the new addition, we created
2 long-span, steel sructure for 2 wide-open,

hobbled offcs building ints a madel for luxury
urban lving.
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