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Abstract

The recent exhibition “SKY HIGH & the Logic of Luxury”at The Skyscraper Museum examined

a dozen super-slim, ultra-luxury residential towers on the rise in Manhattan. These pencil-thin
buildings--all 50 to 90+ stories--constitute a new typology of skyscraper, even in a city where
tall, slender structures have a long history. Predicated on sock views, these trophy properties
exploit the city’s system of transferable air rights and employ a development strategy of
slenderness to stretch up to 300-400+ meters and have slenderness ratios ranging from 1:12 to
1:23. Sophisticated engineering and advances in material strengths have made these spindles
possible, but Manhattan's extraordinary apartment prices and the international market for
investment real estate explain their proliferation. Exclusivity is key: small floor plates with 1 to 2
units require only 2-4 passenger elevators. The conditions that created this rarified new form will
remain indigenous to Manhattan, however, the paper posits.

Keywords: Slenderness, Super-Slender, Tower, Luxury
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All buildings are a product of time and place.
This paper describes a group of super-slender,
ultra-luxury residential towers currently on
the rise in Manhattan—all 50 to 90+ stories—
that represent an entirely a new type of
skyscraper, even in a city where improbably
slender structures have a long history. More
than a dozen such remarkable buildings are
underway in New York City, and there will be
more (see Figure 1).

These celebrity spires are headline grabbers, in
part for their “starchitect” designers, but even
more for their stratospheric condo prices.
The only tower that is currently topped out
and fully enclosed-which is named One57
and designed by Pritzker-winner Christian

de Portzamparc—has sold two penthouses
for $90 million. Other reported sales range
from $30-$60 million. While some owners
will enjoy their aeries as a primary residence,
many apartments are being purchased as
investments by wealthy individuals, LLPs, and
by international buyers: they are, in effect,
“strong-boxes in the sky,"in the phrase of one
noted real estate appraiser.
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Figure 1. From left to right - One57, 111 W. 57th Street, 432 Park Avenue, 56 Leonard,
30 Park Place, Tower D in Hudson Yards (Source: Atelier Christian De Portzamparc; SHoP
Architects; CIM Group & Macklowe Properties; Alexico Group; dBox, Courtesy of SPI;
Diller Scofidio & Renfro).
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In October 2013, The Skyscraper Museum mounted the exhibition “SKY
HIGH & the Logic of Luxury”which surveyed this group of designs and
analyzed the conditions that created them. This paper summarizes that
longer effort, which is archived in full on the Museum’s website, and

it also endeavors to explain this phenomenon in the context of real
estate market as it has continued to evolve in 2014,

Here are eight examples of the type (see Figure 2). As you see,

the design approach is not stylistic; the facade treatment can be a
complete glass membrane or a masonry curtain wall with punch
windows. The structural system can be internal shear walls and
mega-columns or an exterior bearing wall. Some of the towers are
exceptionally tall:indeed, the loftiest one-by the same developer as
One57-will rise to 1,423 ft, making it the tallest rooftop in the city.

But it's not height that characterizes the type, it's slenderness.
Slenderness is the key design and development strategy of these
towers, which range in height from 600 ft. to 1400+ ft. Slenderness
keeps floor plates small-as tiny as 2,500 sq. ft.—in order to create the
exclusivity of only one or two apartments per floor. It also reduces
the number of elevators required (indeed, some of these towers of
50-80 stories have only three elevators: two passenger cars and one for
service!) which further narrows the core. Slenderness lifts the project’s
maximum legal FAR (floor area) as high in the sky as possible to
achieve commanding views. These and other points described below
constitute the “logic of luxury” of my subtitle.

" The exhibition “SKY HIGH & the Logic of Luxury” at The Skyscraper Museum (10/13-
5/11.14) examined a dozen super-slim, ultra-luxury residential towers on the rise in
Manhattan. A virtual version of the entire exhibition can be viewed here:
BERABEHEREAN ERA NG ZENEEHRER (136100 Z14465A11H)
FHFTT B PERM IR H, BFLNEEES, REWETRT S HU
T F 3k

http://www.skyscraper.org/EXHIBITIONS/SKY_HIGH/video_intro.php
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Figure 2. Top from left to right - One57, 111 W. 57th Street, 432 Park Avenue, MOMA
Tower, Bottom from left to right - 56 Leonard, 30 Park Place, 50 West Street, Tower D in
Hudson Yards (Source: Atelier Christian De Portzamparc; SHoP Architects; CIM Group &
Macklowe Properties; NYC Department of City Planning; Alexico Group; dBox, Courtesy
of SPI; Time Equities Inc.)
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How Slender?

Engineers generally define “slenderness”as a thinness of a ratio of base-
to-height of 1:10 or 1:12. Such towers require expensive measures to
mitigate the exaggerated forces of wind, including additional material
and structure to stiffen the building and dampers to counteract sway
(see Figure 3).To visualize a 1:12 ratio, think of a ruler 1-inch wide

set on end. The graphic compares the original 1 World Trade Center
and the super-slender residential tower 432 Park Avenue, now under
construction, which has a slenderness ratio of 1:15. Although TWTC
was the tallest building in the world on its completion in 1971, at 1,368
ft., with a huge floor plate 209 ft. on each side, its base-to-height ratio
was less than 1:7. So, tall, but not slender.

The white grid of the 96-story 432 Park Avenue, designed by Rafael
Vinoly, is a square shaft just 93 ft. on each side that rises to 1,396

ft. (426m). Its rooftop is thus higher than either the original or new
TWTC, and when topped out in 2014, it will be, for a year or so, the
tallest rooftop in New York City, as well as, according to the building’s
marketing materials, the “tallest in the Western Hemisphere” (see Figure
4). Again, its slenderness ratio is 1:15.

The skinniest building now under construction in New York and in the
world is 111 W. 57th St,, designed by SHoP Architects. On a base only
43 ft. wide, it will rise more than 1,350 ft.—which is an unprecedented
ratio of 1:23.The structure was designed by the WSP Group, the same
engineering firm responsible for the majority of the super-slender
towers now in development.

The title of “world's most slender building”is a category that has

never had much competition. The current record-holder is a 72-story
apartment tower in Hong Kong known as Highcliff, which has a
slenderness ratio of 1:20 (see Figure 5). Completed in 2003, Highcliff
was a model with no followers. Even in high-priced Hong Kong, where
regiments of 50-story pencil towers comprise housing estates and
luxury apartments commonly reach 80 stories, the slenderness of High
Cliff was not repeated.

Engineering Slenderness

The downside of slenderness, from a developer’s perspective, is tall,
thin buildings are extra-expensive to design and construct. Like sapling
trees, slender towers are particularly vulnerable to sway in the wind, so
special testing in wind tunnel laboratories allow structural engineers
to study performance and adapt their designs to these unprecedented
conditions. Buildings cannot flex too much, since movement can
damage joints, cause leaks, break windows, and even jam elevators.

In addition, future residents’sensitivity to even slight motion (and,
especially, acceleration) is a key consideration. Engineers design
dampers for the tops of tower to control for discomforting movement
and the proverbial waves in the toilet.

In addition to the need for high-strength materials and special
engineering, construction of super-slender towers can also be
exceptionally logistically complex and expensive when the site is tight
and the small footprint and floor plate require the use of the passenger
elevator core for the erection process.

Whether in Hong Kong, New York, or anywhere, engineering and
economics intermix. The engineering expertise to erect super-slender
towers has been in place for a decade. Why, then, is this new type
only now proliferating?

Figure 3.Tall, but not Slender - A comparison between 432 Park Avenue and the former
TWTC (Source: The Skyscraper Museum).

E3. B AT 4 —— A AMA325 ST 57 71 S HE L CRIF: BERAME
Mg

Figure 4. Exterior renderings of 432 Park Avenue and 111 W. 57th Street (Source: CIM
Group & Macklowe Properties; SHoP Architects).
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Figure 5. Hong Kong Slenderness - Highcliff and Sorrento (Source: Colin Hamilton;
Carol Willis).
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Figure 6. Time Warner Center and 15 Central Park West (Source: Skidmore, Owings &
Merrill LLP; Robert A.M. Stern Architects).
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A New Platform for Sky-high Prices

The high prices that have ignited the recent proliferation of super-
slender residential towers have existed in Manhattan only since around
2004. In particular, two buildings were instrumental in demonstrating
both a new price platform for condo sales and the value of the
southwest corner of Central Park: the glassy twin towers of the Time
Warner Center and the masonry mansion 15 Central Park West (see
Figure 6). Neither building is technically slender. At the Time Warner
Center, completed in 2004, the single residential tower sold its

first condos in 2001 for record prices of around $30 million and an
average of nearly $3,000 psf’.

In 2008, the year of its completion, 15 Central Park West recorded a
penthouse sale of $45 million, for an average of $6,400 psf. The same
unit famously sold for $88 million in 2012-the highest price ever in the
city at the time-to the co-ed daughter of a Russian billionaire®. These
buildings raised the expectations of developers and gave confidence
to their lenders that high-priced towers with commanding views of
Central Park could garner sky-high prices.

Location, Location, Location

This map of the blocks that border Central Park, which The Skyscraper
Museum created for its exhibition SKY HIGH, shows the footprints

(in red) of the new super-slender towers that were planned and had
permits in October 2013. Today, three more have been announced in
this same zone and another is rumored. The shortest of the group will
be 51 stories and the tallest are 88 and 89 stories (see Figure 7).

2 SKY HIGH PRICES is a chart that compiles information on 28 condominium projects
from the late 1970s through the present:

CRIY B—A%H, LA TI1970% K EH K282 FIE #1155 &
http://www.skyscraper.org/EXHIBITIONS/SKY_HIGH/timeline.php
3 “This sale is an outlier. It works out to be about $13,000 per sq. foot, the highest on record,
for anything,”says Jonathan Miller, chief executive of real estate appraiser Miller Samuel:
RERGRANRH, RENELH 13T ET/FHHER, T ATAFE R, #
EH # Uk R E . "Jonathan Miller, #1735 /A 5 Miller Samuel 87 & & & 12 B ¥
(http//www.forbes.com/sites/luisakroll/2011/12/19/billionaires-daughter-pays-record-sum-
for-nyc-pad/)

NEKREAR T EEBTANNECEFCE, ENTEAEH
BRI RER, TONELIA3HR, &EK13963 R (426
k), EddrEREE E (Rafael Vinoly) HitHy . THETE & A
HEHMHFENERT G O15#, BE01445% TEW—4
EEEEN, boREFAATTHNILER, FRIEFXZAS
BT ROR, WA RV TR EEEA LAY . BRE
W, @ E A K5,

BRiE R P a2 & E A NEANZEREAAS7TEEINFIN
H, ©RAHSHPEAELFiLitH. BEHERI L TERER
43R, A HEMTI350ER, 4 LB § AT RA W23,
B E RWSPE R AT IR, il KEMEASRER
B 4B AT 41 5 AR Y 45 AT .

EHRE P RTFENEN KA T, REFEEERLSL, HRHALR
REZRFENRTRE, B—NENRENNES, FHEN

120 (JLHES) . FHEFEBRP T20035F 5T, FH—FHELEH
BRXTEHFEHNEMEk%E. BEERTMEETLNETE, BR
HAEWSORMAE—HIER, XENEF0LEMRILERT
WLy, EZ 2054 E MR EH

TR LA A

MTFREE AL RE, BEERANBARCAT., KE, ZH
TRt R R AR R RERE R, ERWESAT
RA G ARG, FrURRTRELR, %H# TEMFRYEX
R RSB S MR, BRI E X R TR BRI
AHEHBETRAA, THEFHLFAERZEREL, FIRRAE
FATHEF, EEEEEMBIET. WA, KREPFEMES
(AR mEED) WHRE LR - EZ RN BE R, TEF
A TR B IR 8 7T LUR D 4 AT 22 B R 2 Fo BT o8 2%
AHEE.

BT BRERAMR AR TR R, B — e
LFERERALANEH TG RNEA, LERZLETHLERA
', BASHEZRON, EHIZETFEAFARETEH.

Figure 7. A view toward Central Park from One57 and Zoning Map of Midtown
Manhattan (Source: The Skyscraper Museum. This complex and high-content graphic
was created for The Skyscraper Museum by Ondel Hylton, in collaboration with the
author.)
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Why are they all located in this area? To restate the obvious: for the
VIEW. Whether on Park Avenue or mid-block on 53rd St., the raison
d'etre of these super-slender towers is to maximize the number of
units with commanding views of Central Park. When a building is 100
percent residential, the no-view lower floors are devoted to amenities
such as a gym, spa, pool, screening room, meeting spaces, wine cellars,
and back-of-house operations. At 432 Park Avenue, the first condo
starts above the 30th floor.

Several projects, including One57 and a second project by the same
developer, Extell, are mixed-use projects with hotels occupying the
lower floors. The Tour Verre, designed by Jean Nouvel, uses its first
three floors for galleries for the Museum of Modern Art, has a hotel

in the middle zone, and condos above. These towers are essentially
periscopes to raise living rooms as high in the sky as possible in order
capture a park panorama. For these ultra-luxury lifestyles, condo buyers
have committed to sales that are reported to range from $3,000 to
$6,000 a square foot, and higher.

Zoning: Air Rights, As of Right, and FAR

While innovative engineering and strong economics enable the
design and development of the super-slender towers, the complicated
formulas of New York's zoning law constrain the total size of the
building in terms of its floor area, but also may encourage an extra
increment of height. In order to understand how, some historical
background is necessary.

Since 1916, when New York passed its first zoning law mandating
building setbacks to protect sunlight on the streets, the city has
regulated high-rise building. Major revisions to the law in 1961
changed the formula to a “floor area ratio” (FAR), which limited the
maximum space in square feet an owner could erect on a given lot,
but did not prescribe a specific form.

While dramatically “down-zoning” development compared to the
1916 regulations, the 1961 law created two key provisions that re-set
the rules of the real estate game. First, in order to allow the system

to function, it established the principle of “as-of-right,"which allows
property owners to design and build whatever they wish without a
public review process, so long as they follow the rules for their lots.
Second, owners can sell their under-developed floor area (FAR), or
“air rights," to developers of a contiguous site—a mechanism known as
“transferable development rights” (TDRs). When the under-built area of
alot is sold and used on an adjacent site, the low-rise space will then
remain open forever. FAR is finite: it can only be used once.

All of the super-slender towers now in development use this
mechanism of purchased air rights to create their additional stories.
Often they also change the footprint of the new tower to use only a
portion of their full lot at lower levels, so as to rearrange their allowable
FAR higher in the sky. At 432 Park Avenue, for example, the mid-block
structure is set back 60 ft. from the street, fronted by a plaza, and with
a low-rise commercial building at the corner, creating a wide zone of
open space. (See Figure 8) Again, FAR is a cap-and-trade system.

All the slender midtown projects, save one, are being built “as of right.”
Developers, of course, prefer the as-of-right option, because it avoids
the uncertainties introduced by the review process, as well as saves the
considerable expense of lawyers and consultants®. The only project
that took its chances with the public review process was Nouvel's Tour
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Figure 8. Model of 432 Park Avenue (Source: Carol Willis).
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Figure 9. Comparison of MoMA Tower with Original and Additional FAR: Views from W.
53rd Street (Source: NYC Department of City Planning).
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Verre, developed by Hines, which was originally designed in 2007 to be
1250 ft. tall. In hearings in 2009, the City Planning Commission decided
to allow a maximum height of only 1,050 ft. and sent the architect and
developer back to the drawing board. Halted by the collapse of the
financial markets, Hines revived the project in 2013 (see Figure 9).

Put simply, the developers of the current super-slender, ultra-luxury
towers endeavor to use the expensive FAR of both their original lots
and purchased air rights to rearrange their floor area as high in the
sky as possible. This costly approach gives rise to what | have termed
“the logic of luxury! Spending more on design and construction and
creating exclusivity can reap exceptional profits.

The Logic of Luxury

Since zoning regulations count FAR only as floor area, not as volume,
one way for a developer to increase both the spaciousness of
apartments and the height of the tower is to raise ceiling heights.

A 125 ft. ceiling in New York is considered luxurious, and while that
height is generally the standard for the new slender towers, at least
two thus far are using 15.5 ft. between floor slabs. This additional 3 ft.—
almost 25 percent more air between floors-also cumulatively increases
the tower’s full height, for example, from 1,000 ft. to 1,250 ft,, thereby
lifting more apartments into the sky.

Developer Michael Stern of 111 W. 57 St. stated that this new 15.5 ft.
slab-to-slab height will likely be widely adopted®. Why? Because of the
efficiencies of the humble switchback scissor stair, which allows for a
more compact service core (see Figure 10). The project architect for 432
Park Avenue, the first tower where this solution was used, explained:

“As in most New York City typical residential buildings, cast-in-place-
concrete scissor stairs are used to achieve more net-to-gross area efficiency.
Scissor stairs combine two stair enclosures in one intertwined unit and
usually are about 10 percent more efficient than two independent stairs.”

4Two have required review by the Landmark Preservation Commission for issues of
siting on the lot: 111 W. 57 and for the Extell project called the Nordstrom Tower, and
both were approved.
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Figure 10. Partial Elevation of 432 Park Avenue lllustrating Scissor Stairs (Source: CIM
Group & Macklowe Properties).
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Figure 11. Full Floor Penthouse Floor Plan of 432 Park Avenue (Source: CIM Group &
Macklowe Properties).
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The architects and engineers developed their own design for a
prefabricated staircase that complied with the building code’s stair
height clearances and created the most minimal footprint and thinnest
profile possible. The resultant floor-to-floor height needed to be 15.5 ft.

The example of the service-core stairs at 432 Park Avenue is one of the
clearest illustrations of “the logic of luxury."The extravagance of the
elevated ceiling height is “paid for" by the both the space saved by the
efficient staircase and the elimination of the second pair of elevators
above the 68th floor. At an average of $6,000 psf, this area is transformed
from service corridors to profitable private condo floor space.

Exclusivity

Exclusivity is an aim of the interrelated logic of luxury and strategy

of slenderness. Small tower footprints and floor plans serve this goal.
The full floor, minus the core area of mechanical systems and vertical
circulation, comprise around 7,000 sq. ft,, for the largest towers such
as at 432 Park Avenue and a mere 2,000 sq. ft. for the most slender, as
at 111 W. 57th St.

Look at this floor plan of 432 Park Avenue (see Figure 11). For this
96-story tower, there are just five elevators: two pairs of passenger
cabs and one for service. Indeed, the second pair drops away after the
68th floor and just two cabs service the apartment to the top. Limiting
the number of units to one or two per floor allows for a reduced the
area of the core devoted to elevators, further slimming the silhouette.
Further, a full-floor unit with elevator access directly into the apartment
is highly coveted. Stepping out of the elevator not into a common
corridor, but to a view of Central Park or a river vista is the ultimate
power trip. It's what developer Gary Barnett calls the “WOW factor,
which is self-explanatory.

The slenderness strategy is being applied in several towers 600 to 900
feet tall and in areas outside the Central Park zone. In Midtown South,
around Madison Square Park, a glass spike that rises above a 60-ft. base
and will rise to 777 feet will join two buildings that pioneered the type in

2006, One Madison designed by Cetra Ruddy and Sky House by FXFowle.

® http://skyscraper.org/PROGRAMS/LECTURES/SHOP/111_57th.html Skip ahead to
1:11:00 into the video.
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In lower Manhattan, slender towers have been designed by Herzog

& de Meuron, Helmut Jahn, Robert A.M. Stern, and Rafael Vinoly. In
Hudson Yards, the 28-acre master plan that is being developed over
the western rail yards for Penn Station, two slim residential towers
designed by Diller, Scofidio +Renfro and David Childs of SOM are
designing structures of 870 and more than 900 feet. In the ex novo wide-
open spaces of Hudson Yards, it is notable that tall and slim—if not super-
slender—is the preferred form for 21st century luxury (see Figure 12).

Conclusion

These super-slim, ultra-luxury residential towers clearly constitute a
new type in the history of the skyscraper. Sophisticated engineering
has made these spindles possible, but it is soaring condominium sale
prices, in part driven by an excited international market for real estate
investment, that explains their recent proliferation. Their forms are
shaped by the particular constraints and opportunities of New York's
zoning law and by the economics of the “logic of luxury!

The "the logic of luxury”is proffered, not as a marketing phrase or an
endorsement of the concept, but as an analysis of the type. In 1995, |
published Form Follows Finance, which analyzed how the same factors
shaped office buildings (differently) in New York and Chicago in the
1890s through the 1930s. The logic of luxury is a 21st century corollary of
a different formula for profits that nevertheless follows parallel principles.

These elite towers are certainly not a solution for high-rise mass
housing, nor an admirable model of sustainable-design values that the
Shanghai conference has challenged us to consider. But rich people
have to live somewhere, and multi-stories for millionaires are an
efficient use of land and infrastructure resources. Will this new type be
unique to New York? Will it be exported to other cities or travel down
market? | think not. Few places and housing markets (perhaps Hong
Kong, Monaco, the Middle East) that will both allow the form under
their municipal codes and support prices for apartments that will
exceed their costly construction.

All buildings are a product of time and place, and Manhattan's new
super-slender, ultra-luxury towers bespeak both the history and the
present success of New York.

Figure 12. Exterior Rendering of the Hudson Yards (Source: Diller Scofidio & Renfro).
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