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A partner of Pei Cobb Freed & Partners, Michael W.
Bischoff has led the design of a wide array of projects,
from space-shaping buildings on academic campuses
to tall buildings in urban contexts. His projects
thoughtfully engage with the physical, social, and
cultural realms in which they are built.

Mr. Bischoff leads his firm’s efforts advancing
sustainable design and further promotes these core
issues within the academic community as a design
critic. He received his bachelor’s degree from the
University of California, Berkeley, and his master’s
degree from Harvard University.

Michael W. Bischoff £ Pei Cobb Freed & Partners &4
A, 2T SZHTEARETE K, AREF
W= B ERANNRTHEEAE, NERA.
BIME R BN E R T AT AERMER. HafxX
(s

Bischoff 46 4 4% iy /A 31 B4 T Al # &Mt
FEH BT R RAEFARRE —FREZ BN
B AR i AT R R £ A
AREFWHLEF AL,

Abstract

While there may be little consensus regarding the problems to be solved in our increasingly
populated, dense and vertically extruded urban environment, we do know this:

- More families are choosing to live in urban areas, so dwellings should integrate indoor
and outdoor living spaces to maximize user access to biophilic features, even in high-

rise environments.

- Workplace conventions are evolving, with more people working away from a traditional
office environment, suggesting that flexible live-work commercial facilities should be
integrated with or placed in close proximity to housing units.

- The potential long-term effects of climate change and global warming make it evident
that energy and resource-efficient building technologies must be developed to help

reduce our carbon footprint.

As envisioned, the 8X8 Tower addresses these challenges by creating a socially and
environmentally sustainable residential community in a memorably iconic form appropriate for

the twenty-first century.

Keywords: Community, Sustainability, Vertical Garden, Public Space, Solar Orientation,

Residential
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Cities around the world will face dramatic
population growth in the coming decades.
New York City alone is predicted to add one
million residents by 2040 (Kusisto 2013). One of
the challenges of creating a sustainable vertical
urbanism is to provide cost-effective and
environmentally sensitive building solutions
that meet these anticipated residential needs.
As architects, we must find and employ
building solutions that address these needs
with commercially sustainable architecture,
reflecting an evolving global community.
Envisioning vertical residential communities
that incorporate spatially diverse and
environmentally rich natural ecosystems is a
critical component of meeting this challenge.
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A collaboration between Pei Cobb Freed & Partners Architects,

Guy Nordenson and Associates (structural design), Jaros, Baum &
Bolles (MEP), Lerch Bates (vertical transportation) and Atelier Ten
(sustainability), the 8X8 Tower was originally conceived as a design-
competition proposal in response to Metropolis magazine’s call for
architects and engineers to “share their vision for multi-use residential
towers for the 21st century! The brief stipulated the use of a structural
steel framing system and a unitized curtain wall exterior enclosure
system. While it also mandated that the proposal be site-specific

and located within one of the five boroughs of New York City, this
paper is presented to the CTBUH 2014 Future Cities Conference as

an acknowledgement, indeed an affirmation, that the issues posited
by Metropolis reflect global concerns and the fundamental need to
address broad social and environmental patterns of both residential
living and architectural production on a wider scale worldwide.

While there may be little consensus regarding the many problems to
be solved as we seek to meet the residential needs of the increasingly
populated, dense, and vertically extruded urban environment, we do
know this:

« More families are choosing to live in urban areas, so dwellings
should integrate indoor and outdoor living spaces to
maximize user access to biophilic features, even in high-rise
environments.

« Workplace conventions are evolving, with more people
working away from a traditional office environment,
suggesting that an increasing percentage of flexible and
diverse live-work commercial facilities should be integrated
with or placed in close proximity to housing units.

+ The potential long-term effects of climate change and global
warming make it evident that energy- and resource-efficient
building technologies must be developed, employed, and
promoted by the global community to help reduce our carbon
footprint and consumption of fossil fuels.

The 8X8 Tower

In response to the question “What does a sustainable future look like,
and what is the role of the architect in helping society move toward
it?"the political philosopher Melissa Lane has advanced the idea of
“sustainable citizenship” (Lane 2013). Within the context of the Future
Cities Conference—that of vertical urbanism—this concept challenges
us to conceive new physical and social relationships within an
increasingly populated and vertical urban environment that will make
high-rise living increasingly engaged with the natural environment
while being economical, commercially diverse, and socially sustainable.

The 8x8 Tower addresses these challenges with a continuous vertical
garden that joins eight multi-story communities and eight distributed
public spaces (see Figure 1). The resulting memorably iconic form is
appropriate to its site in Lower Manhattan, just south of the Brooklyn
Bridge and two blocks from the East River Esplanade (see Figure 2).

The 8X8 Tower freshly reinterprets and provides for the programmatic
needs of urban residential living to project an image that is boldly
emblematic for the twenty-first century (see Figure 3). On each of the
tower’s four sides, multistory voids, edged on one side with hanging
gardens, offer public and private outdoor terrace spaces and enliven the
exterior by providing an opportunity to divert the residential-volume
floor spandrels diagonally in such a way that each becomes part of
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Figure 1. Tower form generation (Source: Pei Cobb Freed & Partners)
H 1. m A R & B () B: Pei Cobb Freed & Partners)

Figure 2. Lower Manhattan site, outlined in red, just south of Brooklyn Bridge (Source:
Google Earth)
B2 8% T, AL4ml, A48 TAYUE (B 8: Googledts )



Figure 3. Perspective from north (Source: Pei Cobb Freed & Partners; studio amd)
[ 3. AAL & #3E WL E (4 B Pei Cobb Freed & Partners; studio amd)

a continuous ribbon expressive of the uplifting energy of the tower’s
eight interlocking gardens and communities. Sheathed in a unitized
curtain wall composed of alternating bands of back-painted spandrel
glass and energy-efficient insulating glass, the tower’s distinctive system
of interlocking L-shaped volumes allows for variation in the vertical
dimension of the ribbon-window spandrels as they move diagonally
from one residential volume to another so as to calibrate the facade
with respect to solar orientation. Comprised of three prototypical
curtain wall unit modules, the facade’s continuous ribbon window
incorporates increasingly thicker floor spandrels that provide additional
building insulation at the north-facing frontage. East, west, and
southern exposures benefit from an incrementally higher percentage of
vision glass and an enhanced potential for passive solar heating during
the critical heat-loss winter months (see Figures 4 and 5).

The tower’s main entry, with a vehicular drop-off on Pearl Street,
leads into a two-story lobby providing access to a dedicated public
amenity-floor lift and to the residential lobby on the more private
raised plaza level. On each of the residential floors, a central lobby
open at both ends facilitates entry to six units of various sizes:

two studios, two one-bedrooms, and two two-bedrooms. Vertical
elements of the structure’s innovative steel frame are located 14 feet
inboard of the exterior wall, to align unobtrusively with the interior
corners of the braced frame core and allow for ample, nine-foot
ceilings and maximum penetration of daylight at the primary living
spaces that define the perimeter of each residential unit. Smaller
support spaces occupy the inner zone—defined by a lower, eight-
foot-high ceiling—of each residential unit (see Figure 6a).

Figure 4. Eight-story vertical gardens and semi-enclosed balconies and terraces are among
strategies that enable a dynamic sense of community (Source: Pei Cobb Freed & Partners)
Ha4 N NEEELEMEHANIEGRE&E AN TLALXEFR (K E: Pei
Cobb Freed & Partners)

Figure 5. Curtain wall details showing facade’s response to solar orientation (Source: Pei
Cobb Freed & Partners)
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Figure 6a. Typical plans at residential floors (Source: Pei Cobb Freed & Partners)
[&] 6a. 5 £ EHIAT 9 2 (W B Pei Cobb Freed & Partners)

Supporting the 8X8 Tower’s 35 typical-unit floors, flexible amenity

and commercial program spaces are located on every eighth tower
floor, vertically distributing activities that are typically associated with
the ground plane to both diversify and complement the residential
community within the building. These suites, served by both typical
and dedicated passenger lifts, combine with public gathering areas

to provide access to double-height common areas with access to
exterior terraces that link the vertical community gardens on each
facade and offer views of the neighborhood and the East River beyond.
Decentralized mechanical rooms, also located on the communal floors,
provide for fresh-air intake within the hanging gardens to serve air
handling units within all common and amenity spaces and minimize
shaft areas required for vertical duct distribution to the adjacent
residential floors, four floors above and below (see Figure 6b).

From its high point on Pearl Street, the site’s gently sloping topography
invites the development of a waterproof podium base with water-
tight service-entry provisions off Water Street and the incorporation of
rapidly installable aluminum and steel flood protection barriers at the
main entry and lobby. The resulting ground planes integrate seamlessly
into the fabric of the neighborhood while also providing 100-year
storm-surge mitigation measures that are critical to maintaining

a resilient housing stock within coastal urban areas, such as lower
Manhattan and Shanghai, that might be impacted by flooding due to
changing weather patterns and rising sea levels (see Figure 7).
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Figure 6b. Typical plans at lower and upper levels of double-height amenity spaces
(Source: Pei Cobb Freed & Partners)
A 6b. B Rk # = 8] £ T Z 947 & (H : Pei Cobb Freed & Partners)

Figure 7. Site plan and perspective from south reflecting flood-protection site strategy
(Source: Pei Cobb Freed & Partners; studio amd)
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The solar calibration of the curtain wall glazing system is one of
numerous passive and active features that make the 8x8 Tower a
model of sustainable living. Among those illustrated are well-insulated
Low-E vision glass, featuring triple glazing and thermally broken
mullions, and ample ceiling height with an economical floor-to-floor
dimension and a shallow plan that maximizes daylight penetration
into the primary living spaces while minimizing heat loss and solar
gain; operable windows; energy-efficient fan coil units incorporated
into the lower, support-space ceiling to provide heating and cooling
to all occupied spaces; and supplemental hydronic heating integrated
with cross-laminated-timber (CLT) structural flooring. Indoor air quality
and space saving are further enhanced by the delivery of ducted
ventilation air to each residential unit from localized mechanical
equipment rooms adjacent to the hanging-garden voids in each
facade. These multilevel exterior spaces also offer opportunities for the
development of community gardens, food production or otherwise,
to be cared for, shared, and appreciated by the tower’s residents and
commercial users (see Figure 8).

Structural Design

Gravity and Lateral System

The 40-story steel tower, which forms a perfect square in plan, is
supported vertically by a steel-framed core and eight, steel mega-
columns. The mega-columns are set in from the perimeter of the
building to keep the perimeter free of vertical structure and allow

for greater transparency at the facade. Together, the concentrically
braced frame core and the mega-columns provide lateral stiffness and
resistance of the tower to wind and seismic loads.

Typical Floor Structure

Each floor level has a simple and nearly identical structural framing
plan consisting primarily of W14 steel girders located along each
gridline in the north-south and east-west directions. These girders
cantilever from the mega-columns located midway between the core
and perimeter. At the perimeter, slender tension rods at the corners of
the building and at intermediate points along each face tie multiple
floors together to control deflection and vibration (see Figure 9).

The steel girders in turn support an 8-inch-thick CLT floor that spans in
two directions, thereby eliminating the need for infill framing. The floor
structure is omitted in four bays on each floor to allow for multi-level
interior gardens. The locations of the gardens are staggered through
the height of the building. At intermediate amenity levels throughout
the tower, the double-height gathering areas are created by omitting
the corner framing of the floor.

Within the core and in the inner half of the floor plate, eight-foot-high
ceilings conceal the structural framing and allow for the distribution of
mechanical ductwork through the steel framing via web penetrations
and notches. In the outer zone of the floor plate, where mechanical
distribution in the ceiling is not required, the structural beam
configuration is expressed and the underside of the CLT floor is exposed
to allow for generous ceiling heights at the building perimeter.

Mechanical Systems

State-of-the-art mechanical systems integrate with the building’s
structural and architectural design while remaining affordable and
simple to operate.

Figure 8. Community gardens and shared public space at amenity levels (Source: Pei
Cobb Freed & Partners)
8 kB X A £ F 0 3£ % 18] (H B: Pei Cobb Freed & Partners)

Figure 9. Typical structural steel framing with cross-laminated timber floor (Source: Guy
Nordenson and Associates)
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Figure 10. Ducted air supply, return-air plenum, and hydronic radiant heating at
residential units (Source: Pei Cobb Freed & Partners)

Elo ks mEEs s, SAEREMREKETEAHE (W 8: Pei Cobb
Freed & Partners)

Residential Units

In response to the relatively severe climate of New York City, a fan

coil unit solution provides space heating and cooling to all occupied
spaces. Each apartment is served by multiple units, located above

the suspended ceiling between the central core and ring of mega-
columns. Ducted connections from each fan coil unit extend to supply
air outlets located within the vertical face of the ceiling soffit to serve
the outer zone of each floor. The above-ceiling cavity functions as a
return air plenum via architectural openings from the spaces served by
each fan coil unit (see Figure 10).

The fan coil system may be implemented in a 2-pipe or 4-pipe
configuration, or alternatively as water-source heat pumps, depending
upon the development objectives and target market of the project. In
addition, hydronic radiant heating is provided at perimeter zones with
the highest percentage of vision glazing in order to maintain thermal
comfort during the winter season.

MEP Infrastructure

A central chilled water plant, located within a basement or penthouse,
provides chilled water to the air handling and fan coil unit systems.
The plant is high efficiency and electrically driven, with multiple
variable-speed refrigeration compressors. Hot water for space heating
is provided by multiple condensing hot water modular boilers located
within a penthouse MER. Domestic hot water is generated by direct
gas-fired hot water heaters.

Consistent with the requirements of “near future” residential spaces that
provide a high degree of thermal comfort and indoor environmental
quality in a sustainable manner, the project includes state-of-the-art
infrastructure such as:

« An electrical closet on each floor for electrical sub-metering or
direct-metering devices

+ Atelecommunications riser closet on each floor with
backbone infrastructure for multiple IT providers

« Ultra-high-efficiency particulate filters (MERV 16) in all outside
air intake ventilation systems

- Gas-phase activated carbon filtration for all outside air intake
ventilation systems
- Toilet rooms with low-flow toilet fixtures, adequate for market-
rate occupancy levels
« Rainwater capture and storage tanks for use with irrigation and
building maintenance
All incoming utility services are located above the design floor
elevation or are dry flood-proofed within below-grade mechanical
rooms. The entire project is fully sprinklered in accordance with New
York City code requirements.
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Sustainable Living: Social and Environmental

In summary, the 8X8 Tower is a comprehensive sustainable ecosystem,
responding to, and engaging the built and natural environment
through the careful integration of multiple design strategies.

Porosity

The simple building form and subtractive massing are conceived to allow
for an interactive relationship between the occupants and the natural
world. At each of its four fagades, the building invites and incorporates
the natural environment into the larger volume through a system of
eight-story vertical gardens, shifting from one side to the other of a
central vertical axis. Carved out of the building’s simple square volume,
the network of voids gives residents, through a rich array of public and
private semi-enclosed balconies and terrace gardens, the ability to enjoy
naturally ventilated yet protected outdoor areas and a dynamic sense of
community within a high-rise living context (see Figure 11).

Energy Efficiency

The building’s well-insulated prefabricated facade minimizes heat loss
and solar gain with an optimized curtain wall that responds to solar
orientation. Similarly, employing regional mass manufacturing and
building standardization improves quality control and associated thermal

Figure 11. Summary of sustainable design strategies (Source: Atelier Ten)
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performance while also reducing the energy consumption associated
with component fabrication, shipping, and building erection time.

Resiliency

The building is a responsible and resilient steward of natural resources.

Rain water is captured from the roof to irrigate the vegetated

green walls that define one side of each vertical atrium, bringing

a sustainable biophilic focus to the primary living spaces of each
residential unit. Additional gray water strategies and the specification
of low-flow plumbing fixtures further reduce residential water
consumption. Cogeneration of energy, storm surge protection, and
passive solar heating and cooling, including operable windows for

all residential units, make the building more resilient and, along with
the use of highly renewable materials such as CLT floor slabs in lieu of
concrete (a large source of carbon pollution), further minimize carbon
emissions and the building’s overall carbon footprint.

Connectivity

Within the building, community floors located at eight-floor intervals
provide and integrate public services as a means of socially and
physically joining the building’s interlocking residential communities. A
greater number of common amenity spaces, occurring at frequencies
within the tower’s vertical organization (not solely at the bottom or top
of the building), promotes the use of stairs and fosters the creation of
a localized pedestrian-oriented social fabric. Similarly, the dedicated
elevators linking the ground-level lobby and “public” amenity floors
allow commercial services, normally confined to ground-level spaces,
to exist within the more rarefied upper-level sanctums. By better
connecting such floors with the public realm of the city, the building’s
public program and community gardens break down the notion that
public space stops sharply at the property line or traditional front door.

Instead, community space is distributed throughout the tower, fostering

the creation of a spatially rich and socially diverse vertical community.

The 8x8 Tower is an integrated architectural response that addresses,
in an urban setting, the challenges brought on by population growth
and climate change. Through inventive design strategies to increase
porosity, energy efficiency, resilience, and connectivity, the tower

proposes a rich ecosystem that represents a critical, if not fundamental,

step toward a sustainable vertical urbanism.

References (%% 4 H):

2RA

ARANERFERT, BAEKEZREN. NETREWA,
ATERE - EEFEANREENE, S5 ETETHW
FRAEFZAERT THENEFIL. I, FAKEFH A
THEREARA -SRI TERAKE. ERLE, AREH
FREETHAHERREGHA, CERAEZETHT TREF
P, EERFAMERLZRS, FREREETHEEMH o T H
) RERBEL (RBITRN—ARE) , #H—FRED T AR
V&R YLk SR YU

HREM

EERFYA, HTE \BENHRXSE, UitaWmafimsy
REFRFAYI A AN EEHE, REAELT AERS. £
AMEAARFRF S N R UL RS R KT
), REAMERASER, BRNEESTRR2IH. A
H, BEREATH NI KRBRENTHEHLELLTRE
ZEWELR AR BNE S BT, B LR 5T
NFRDORFE A — R, REFE N T XA KA E 4T
BRR A FZE A EREF| BT ERATHOR A BT RZ 8
£, HRZESHAEABENEL, BRT EEHRAEZFMHER
e FESHNE.

Sx8AM R —IME e HRAEI, AT HTFADHEKMIE
T R, BLER AR R, L. R
BE, ARAERE, ABTET - NMFENESRR, FI
EHIHEEARTABTLLT A8 WRTREEZRA) 19—
p: 8

Kusisto, Laura. 2013. City’s Boom Spurs a Need for Housing. Wall Street Journal, June 10.

Lane, Melissa. 2013. Sustainable Citizenship. Lecture, Architectural League of New York, October 29.

400 | CTBUH 2014 Shanghai Conference



	1
	2
	3
	Bischoff

