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Abstract

Every key aspect of sustainable urbanism is incorporated and integrated into the tallest mixed
use, LEED Platinum tower on the west coast of North America, 181 Fremont. The exoskeleton
structure is an advanced tuned design that is notched to create turbulence, reducing the
aerodynamic pull of the wind while creating an opportunity for a terrace at the amenity level
that saves steel in both seismic and wind response. The exterior diagonal structure results in
column free interior space. The sawtooth curtain wall design is a combination of metal mullions
and vision glass that angles away from the sun, reducing solar heat gain. These advanced
building systems have led to a revolutionary LEED Platinum high-rise tower for San Francisco.

Keywords: Transit-Oriented, Active Sustainability, LEED Platinum, Transbay District,

Mixed-Use, Pedestrian
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Introduction: San Francisco - Mixed-Use
Development

San Francisco is in an elevated position in

the U.S today because of its commitment to
sustainability and quality life. It is considered
the top green city in America. At 49 square
miles and bound on three sides by water, San
Francisco cannot expand outward like many
similar metropolitan areas. With an influx

of technology companies moving into the
city, in great part due to its green policies,

the population continues to grow. Instead of
growing outward, the new center, the Transbay
district, is growing upward. 181 Fremont is
capitalizing on this circumstance through
vertical mixed-use design. Conventional
development where single-use parcels
dominate blocks does not create the type of
24-hour activity that makes cities thrive, so the
planning of the Transbay District helps create a
compact mixed-use transit-oriented core.

A Mixed Use Building

One of the key buildings rising in the Transbay
District is 181 Fremont, a 55-floor high-rise
designed by Heller Manus Architects (see
Figure 1). At 800 feet, 181 Fremont is a leader

M He L - Be AR R

[E Ly b T 0 o] R 5 M o AV B B K
FEZEFTHREHMAL. CHIANE
FERFCHMT. WTREROF 7%
B, ITZ@%A, HL&LLEGELME
ey KT R sy Tk, HEKR, WTH
TRBREG T HEARERFEA RN,
ABBUFEHEK., E—he0E gl
X & BHER TR B W24/ N 2 K 7E
77, TR IE AR B A e R E A A AR
AR FHIT F - Transbay K 41 X
BAXAFENST RO KXEER, TEML
FREEZE ., BMARX A EHETAX
Al —ANRREW AR FHA KRN TR
AMEEF N, BT EE T EHRAERR
i, HEREA181 5 AR AT X
— MR EBFRNE| AL RWTHEZ F,

RERAR

Transbay K AL X & E B AN Z —E 2 H
B2 AT RN E S TR T B R A
181TAE (LA . ES0ERWEE L, #
EXRBITAENXERH REmEL
LEED4A & FNE iR A Th RE A, R#H —
R LR ITHE T E.



in next-generation sustainable design as the tallest mixed-use LEED
Platinum tower in the western United States.

181 Fremont takes one further step in this philosophy by creating a
vertical mixed-use development with residences, office space and
retail. Within its 55 stories are 425,000 square feet of office space, 2,000
square feet of retail, and 155,000 square feet of residential. The top 17
floors of the tower will have 67 residential units with panoramic city
and bay views. This kind of dense development creates a destination
that contributes to promoting a jobs/housing balance that benefits
downtown vitality and growth. This model of a dense urban core with
vertical mixed-use development will contribute to the south of market
community. Instead of building out, and perpetuating sprawl, the key
to sustainable urban life is to increase downtown density and build up.

The Transbay District

The Transbay District is a newly created development zone in downtown
San Francisco that is planned to leverage increased mixed-use
development around a signature transportation hub highlighted by the
new 1,040-foot tall Transbay Tower. When complete, the downtown
transit hub will become a Grand Central Station for the West Coast of
the United States, home to multiple bus systems, the city’s light rail, and
the new terminus for both the Caltrain rail system that connects San
Francisco with Silicon Valley, as well as the planned high-speed rail line to
Los Angeles. Surrounding this transit hub is high-density development:
over six million square feet of new downtown office space, 4,400 units of
housing that includes 1,200 affordable units, 100,000 square feet of new
retail space, 1,000 hotel rooms and over 11 acres of new public parks and
open space. It is anticipated that the Transbay development will add
more than 35, 000 permanent jobs, creating a vibrant pedestrian live-
work district at the center of downtown.

181 achieved its LEED Platinum benchmark through careful design
consideration involving a series of approaches:

- Its role as a transit-oriented development

- Vertical mixed-use design as a tool for increased density and
jobs/housing balance

- Efficiency of structure
- Utilization of solar passive principles in the exterior design

« Innovative sustainability practices throughout the building
systems

« Strong pedestrian connections

The building is taking a leadership role in innovative design

and engineering that will establish it as a benchmark project for
future builders to use as we expand our collective knowledge of
environmentally responsible development including the growing field
of sustainable technology.

181 Fremont is also an example of how close collaboration of all
disciplines is essential for the design and construction of a project of
this scale and complexity. Due to the demands of close interaction of
interrelated building systems, bringing all designers into the project
at an early phase was critical to establishing the building’s design
direction as a LEED Platinum tower. The result of using this integrated
project delivery approach from the outset of the design process has
been cost savings. Upgrading from LEED Gold to LEED Platinum is
estimated to be less than 1% of the total construction costs, with a
future savings of millions of dollars in lifecycle costs into the future.

Figure 1. 181 Fremont in the San Francisco skyline. (Source: Steelblue )

Hi. #EZKISIAEEIHS LN RIRAFAMLE. (FHKIR: Steelblue)

AREEHEE LRAF A ES. EFHATE, #EREH
81T ABERAHFEEAEMEHRT —F., 55F 54+ 848425000
PR AT, 2000F 7k ERFEEHM, LLK155000F
FREREEER, EALHTERCLFINMEEET, &%
MM T A RAEEET, IMNBEFTENTFZERF A TRE
P, BETAERHAT R ONEARLE, BT OCRAERE
FHRALREEAGH T HA LT HEESHRE WL E, AHT
BEARBTETNARAETRETFIONEE, BOLEELE
R, MEFERHIRELEHESK,

TransbayAX 41 X

Transbay R 4L X & |H -4 L w7 F O FTE W F L X, K AHRA A
Transbay 38 18 AX 4L X fo J& 14 & 25 B AR 6 TP R R, Flin EARE
WHIT 040K R B BEEAE CGhklHA LT REEA) , BALT I
X AT AN HAL, Transbay X BEARA B E R G, CHRH
*EWEFHTREY, [ELZFELRERTRR. W,
TR EEIHE L SHEANBTRES R RN S5, B 42
X FHE LB R Gk ENERE RIS, BEax M
TMAIERHREEEF LK, BFLERELINTAFHFER
BT A A AT, 4,400 7 1E B AL (1,200 AL AR FE EAE )
, 107 FHERMFEESE, 100008 EEEIBINETH
NG AT R = A, BN, TransbayAR 41X By % JB 4 ok 483t
[ AAKERIA S, I EAET PO A TRFHE BT E
EIER.
#EERA181 A B ® WM QR IR FLEEDA & FAIE, Y AL
ERT TR

- EANAR R AT K FAERER

- EARAMERIT UL R T EE. RETEHNEHN

- MR E

- Sb 3L W B A RE BRI LR U

- BRGNS L R

- BT R Gk
W& AR R B R T B A ORI K R, FATHR BIAR BT K R
WP EA TBANIEN T, LT E A Transbay 41 X By 41 3 %
I RGE T R EERSER, FHABRYRRBRFNESE,
HEZRE8I5 AE RN T XA G A8 E T E kAt
Fo#d, TR RN E AN, mTEAFLMELN
RRFERVINAE, A% U T ETE #5810 B BT
BN TR, X REILEEDAA 4 Wit 7 i k8., MER it
RWERRN BRI ZMECTFHTARA. BEHE, NEDES
FARBEEDAA L R F B R EARARNI %, ERRNE
HAEGEAMERTEHE A ET,

20144£CTBUH F# 24X | 273



Transit-Oriented & Adjacent Development

181 Fremont is designed to take advantage of San Francisco’s existing
pedestrian-oriented nature and the districts'new transit options. With
the currently under-construction Transbay Terminal at the foot of the
building (see Figure 2), workers and residents will be able to access the
transportation hub seamlessly, moving throughout the Bay Area using a
variety of public transit systems. Ultimately, California High Speed Rail will
offer a direct connection to Southern California, and only 2 blocks away
is the regions’commuter rail system, BART. For those who need personal
vehicles, the project provides storage for 220 bicycles and parking which
encourages low-emitting vehicles. This combination of options allows
users of 181 Fremont to minimize their impact on the environment
through the reduction of carbon emissions, traffic congestion and
parking impact. By LEED standards, 181 Fremont has earned the
maximum number of points available for access to transportation.

Pedestrian Connection

One of the key opportunities in designing an urban building in the core
of a vibrant downtown is creating strong pedestrian connections that
prioritize the pedestrian over other forms of transportation. Pedestrians
enliven the urban environment and should be encouraged by well-
designed streetscapes, visible road crossings, well-marked entrances
and paths, and through connections that make going from place to
place easier as a pedestrian. To that end, the plan includes a column-free,
open lobby for office tenants, guests, and visitors that offers access to the
existing green space behind a neighboring building and direct access via
elevator to the elevated Transbay Park over a footbridge (see Figure 7),
making it one of only two towers directly tied to the above-ground park.
As with many buildings downtown, 181 Fremont has ground-level retail
that brings activity to the street enlivening the entire district (see figure
8), but also has a significant amount of retail at the park level, creating an
additional amenity adjacent to the public open space.

Active Sustainable Building

181 Fremont has been pre-approved for LEED Platinum Certification,
including obtaining 6 points for innovation in design. The platinum
strategy used on the site currently achieves 86 points in the LEED
system. LEED certified buildings directly impact climate change by
reducing the EUI (energy use intensity) in comparison with typical non-
LEED certified buildings of the same building type and size in similar
climate zones. The key to the environmental success of 181 Fremont
has been the team’s willingness to work collaboratively to achieve all
possible points in the most cost effective way, keeping in mind value,
performance and initial cost.

The sustainability begins in construction; 75% of all building materials
are recycled. It also capitalizes on the regional building materials credit
for sourcing of materials; wood on the project has been certified by the
United States Forest Stewardship Council.

Energy, water, and heat efficiency measures have been integrated into
the plans from the beginning. The building will house a 30kW bio-
gas-fueled CHP turbine on the roof, which will achieve 1% renewable
energy. The large windows provide ample sunlight to all offices and
residential units, reducing the need for artificial lighting during the day,
and improving user wellbeing. There will be a green roof, reducing the
heat island effect by allowing heat and water to permeate the surface; all

274 | CTBUH 2014 Shanghai Conference

Figure 2. The 181 Fremont tower with the Transbay Center in the foreground.
(Source: Steelblue)
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parking is underground, meaning no paved parking lot to collect heat.
Plumbing fixtures will use 30% less water than the building baseline.

The design also makes use of a gray water system using Living Machine®
technology to filter and recycle wastewater. The Living Machine®cells
will be located in the atrium or an outside green space, and pump water
into storage containers located on the parking level—one for gray
water, and one for reuse. The non-potable recycled water will be used for
irrigation, allowing the native landscaping to stay green without waste.

The goal is to repurpose 90% of the storm water runoff. This system
reduces the building’s total water use by 40%. Because the Living
Machine® system was integrated into the building plans from the
beginning, the cost of implementing the system was reduced because
it did not have to be added into the plan retroactively.

All LEED credits are weighted to prioritize climate change improvement.
As an example, Bike Parking receives 6 credits whereas low VOC paint or
recycling of construction and demolition waste might only count for 1
point. LEED Platinum is an important step in reducing the impact of the
built environment, but this is still only a step towards the final goal of
creating working and living spaces that are net-zero, handling their own
power, waste and generation needs without the outside help of fossil
fuels and other polluting infrastructure elements.

Efficient Structure

The structure of the building is designed to use materials as efficiently
as possible, reducing the drain on raw materials. The exoskeletal design
uses large steel members that counteract seismic and wind forces far
more efficiently than traditional moment frame design (see Figure 3).
In a traditional moment frame building, the rigid frame requires large
steel columns and rigid connections that are materially inefficient.

The diagonal bracing of 181 Fremont is flexible and structurally sound
with thinner gravity columns that saves approximately 15% of steel
tonnage compared to a traditional design. This reduces cost while also
increasing the rentable space within the building.

Figure 3. The steel exoskeletal system. (Source: Heller Manus Architects)
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Figure 4. The distinctive notch reduces wind loading. (Source: SteelBlue)
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The other key structural innovation of the tower is the notch at the
center (see Figure 4): this notch creates turbulence that helps reduce
the aerodynamic pull of the wind, allowing the design to require less
steel to resist lateral wind forces. According to testing by RWDI, the
notch reduces sway by 1 mg. By using material smartly, the 181 Fremont
design has less weight, without sacrificing the integrity of the structure.

Passive-Solar Design

The exterior window-wall system employed on 181 Fremont allows the
project to reduce solar gain through a solar-passive design approach.
Walls of window glass with solid aluminum mullions are assembled

in a saw tooth pattern (see Figure 5) where the glass slopes from the
outside of one mullion to the inside of the next. The saw tooth pattern
has different orientations on each side of the building that maximizes
the reduction in heat gain on each face based on its solar orientation.
This strategy gives the tower a unique geometry on each face that is
visually enhanced as the sun moves across the sky (see Figure 6). As an
example, the northeast face has glass that will be shaded sooner than
a typical flat wall of similar orientation in the morning. The southwest
and northwest facades geometry shades the glass at various hours
during the afternoon. As a result, the metal mullions block the direct
sun at certain times on each facade so that the design reduced

the solar gain of the building by about 6%. This heat reduction
technique helps keep the building cool while reducing the buildings
overall active cooling load.

Figure 5. A sawtooth window pattern reduces solar heat gain. (Source: Heller Manus
Architects)
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Figure 6. The distinctive window orientation creates a very visually active facade.
(Source: Heller Manus Architects)
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Figure 7. The 181 Fremont tower connects directly to the elevated Transbay Park
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Conclusion

181 Fremont helps demonstrate that environmental stewardship
and sustainable urbanism are not only achievable practices within
the context of high-rise construction, but that these principles are
becoming essential and needed concepts at a time that population
growth and development are booming. Through high-density mixed-
use development, the project conserves San Francisco's scarce land
resources while providing complimentary uses that will keep the
Transbay District active at all hours. That activity will come from the
strong pedestrian connectivity that is the starting point for creating
vibrant neighborhoods. By limiting vehicle usage through available
public transit, bike parking and vehicle sharing, the project is placing
pedestrians at the forefront.

Sustainable high-rises inspire users to take on sustainable practices.
With recycling and conservation systems built into the plan, it is easy
for office tenants and residents to add sustainable practices to their
lifestyles. By highlighting sustainable elements such as the Living
Machine®greywater system, 181 Fremont can extend the collective
understanding and knowledge of sustainable design beyond the
building, encouraging everyone to participate. Ultimately, in major
cities, sustainable buildings and policies have become economic social
and environmental cornerstones of making a greener future.
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Figure 8. The LEED Platinum tower will generate additional street activity near the Transbay Station. (Source: SteelB)
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