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SOM Awarded Commission
for Eco-Urban Community
in Vietnam

SOM it AESR T EmE

Skidmore, Owings & Merrill,

LLP (SOM) has been awarded

the Master Plan commission

for Golden Hills, an Eco-Urban
Comihunity in Danang, Vietnam.
The plan has been commissioned
by Trugnam Group, a Vietnamese
company specializing in real-
estate, construction, and hydro-
electric power. The project site
covers an area of 375 hectares
along the Cu De River at the
northern edge of the City of
Danang. The plan incorporates  »
a wide range of uses organized
into a series of distinct districts,
including a series of residential
neighborhoods, a Village Center,
a Business District, and an
Education, Sports and Leisure
District. Located at the mouth of
the river, the design addresses
the site’s critical flood risk
environment through a series

of forward-looking storm water
strategies which preserve existing
watercourses and the natural
landscape of the site. A series of
new terraced levels will integrate
development into the site and
enhance both existing and

future landscapes to ensure flood
protection during various critical
storm events, including 1 in 10-
year, 1 in 100-year and 1 in 200-
year storms. In addition to taking
into account tidal flooding and
sea level rise in the South China
Sea, the plan further incorporates
international best practices for

on-site storm water management.

B, HTEEEZR-ARAY-HBER
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MVRDV Wins Competition
for China Comic and
Animation Museum in
Hangzhou

MVRDV 7 15 th B4 bl zh i 1§ ¥ 4E
MBIt EE

The Hangzhou urban planning
bureau has announced MVRDV
as the winner of the international
design competition for the China
Comic and Animation Museum
in Hangzhou, China. MVRDV’s
winning design refers to the
speech balloon: a series of eight
balloon shaped volumes create
an internally complex museum of
30,000 m®. Part of the project is
also a series of parks on islands,
a public plaza and a 13,000 m*
expo center. Construction is
envisioned to start in 2012, and
the total budget is 92 million
euros. The balloon shape allows
for versatile exhibitions; the
permanent collection is presented

in a chronological spiral whereas
the temporary exhibition hall
offers total flexibility. The
museum will contain a multitude
of interventions such as ground
storage, natural ventilation

and adiabatic cooling, all
focused towards an excellent
energy efficiency rating. The
aerodynamic design results in
even wind pressure and a lower
need for air-conditioning, and
the box in box construction of
the bubbles permits different
conditions inside the building.

MMTHUBEER, PENEENE
T8 BFrgit TR B MVRDV B M E 5
REAKY, REFRUN BT E NAXIE
TBEAETARBR—RIMINE/NRR
TBAECE—4, E@EFR 30000 m?, HERZE]
FERER. AEATEEE—HBISNE.
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92 {ZERTT, SIBRMRAA BT EE T
NEMTRLENRE, HP, BRET
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BEREN M, B0 "BPER",
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This page. top: Bird’s eye

view of SOM’s Eco-urban
Community. This page, middle:
View of terraced levels. This
page, below right: Bird's eye
view of MVRDV's museum in
Hangzhou. p. 6, top: Sketch of
proposed design for SFMOMA by
Snohetta. p. 6, middle: Portrait
of ARO. p. 6, bottom: Winy
Maas at the French Legion
lward presentation. All images
on pp. 5-6 except as noted
courtesy of the architects.
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Snohetta Chosen for
$250-Million SFMOMA
Expansion

B ST E R UM S S FTRE R
Hiz25ZZntHELAKER
LE7-E I N

Oslo/New York-based Snehetta

in collaboration with SFMOMA
and EHDD of San Francisco

have unveiled the preliminary
design for the over 225,000 sq

ft expansion that will double

the museum’s exhibition and
education space. The new building
that will run contiguously along
the back of the current building
will both transform the museum
and enliven the city by opening
up new routes of public circulation
around the neighborhood and
into the museum. On its east
side, the building will feature a
sweeping facade and an entrance
in an area that is currently
hidden from public view and
largely unused. This will be
achieved through the creation

of a mid-block. open-air, 18 ft-
wide pedestrian promenade. The
promenade will feature a series of
stairs and landings terracing up to
an entry court that extends from
the new east entrance. providing
additional public spaces. The
building also introduces a facade
on Howard Street that will
feature a large, street-level gallery
enclosed in glass on three sides.
providing views of both the art in
the galleries and the new public
spaces. Completion is projected in
2016.

B R A U 3 5 P B DI TE BT
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Winy Maas Receives French
Legion of Honor

BE - D RREZEFEHARENE

Winy Maas has received the
highest French decoration
Chevalier de la Légion d’Honneur
by the French Ambassador to the
Netherlands Mr. Jean-Francois
Blarel at the French residence

in The Hague. MVRDV's daring
projects are distinguished by an
understanding of contemporary
needs that respect the demands
of the present-day developments
with flexibility and innovation

in regards to the issues the
modern metropolis faces.
MVRDV is strongly engaged in
France in a range of projects: the
participation in Atelier du Grand
Paris. with large scale urban
plans for Bordeaux and Caen and
a number of architecture projects
in Paris and Dijon, among which
is a zero energy office building

in Paris, ZAC Gare de Rungis. Le

Monolithe. a mixed-use building
in Lyon was recently completed.

BUE - BT B R A BT 2 AfFLL -
BPRE - HHUSHAENETFEHRES
MRT ZEEAREHEFRSSERNG
TH%FE, MVRDV BRAMEEFRAZITHE
AREFGE. £RT#, ZaE YR
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tF 4. MVRDV ZEEERIRME & EKIGIT
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Cooper-Hewitt Unveils

2011 National Architecture
Design Award Winner:
Architecture Research
Office

ERH HNEREXBERRITR
2011 FEBJE\EB: ARO BTN
BB

The Architecture Design

Award, which recognizes work

in commercial, public or
residential architecture, is given
to Architecture Research Office,

a New York-based firm led by
Stephen Cassell. Adam Yarinsky
and Kim Yao. Its work spans from
strategic planning to architecture
and urban design. From a
prototype for 1.000 sq ft low-
income sustainable housing to a
proposal to reinvent the role of
ecology and infrastructure in New
York, ARO uses design to unite
the conceptual and the pragmatic
within a strong. coherent vision.
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2011 International
(Shanghai) Planning &
Architectural Design
Exhibition

2011 L BERRAYNSBRETRE
i

Shanghai Expo Center

October 13-15

With sustained development

of China’s urbanization, every
vear tens of millions of people
migrate from the countryside
into cities and towns to purchase
residences. The continuance of
urbanization and the construction
of large infrastructures makes
China become the world’s largest
construction market. And this
market is still growing. The huge
construction market creates
excellent market opportunities
for domestic and international
survey. design. planning and
architectural design companies.
This fair will attract Chinese

and global exhibitors in the
fields of urban planning,
architectural design. landscape
design, engineering design and
commercial decoration etc. It will
build a comprehensive platform
for exhibitors and decision
makers, decision participants.
professionals from fields of
urban land planning. real estate
developing companies, urban
infrastructure. public building
construction etc.
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Feature:

Arup and Sustainable Buildings
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The built environment exerts a major influence on society and
our surroundings. and today one of the most important concerns
of architectural design is the realization of sustainability. By

now. it is rare to see it discussed without the words green or
cnvironmentally friendly.

However. it is not easy Lo clarify what we have to do. and how.
to achieve sustainability in the built environment.

This issue features Arup and sustainable buildings. With
more than 90 offices in over 30 countries. Arup is one of the
world’s leading professional services firms. It is known as a
pioneer in environmental engineering as well as in structural
engineering. Arup is not only well versed in assessment methods
such as LEED® in the USA. BREEAM in the UK. (
in Australia. and CASBEE in Japan. but has also developed its
own methodology for the realization of sustainability. Arup’s
‘Designing Sustainable Buildings” strategy has six objectives.
involving carbon. water. materials. climate change. community

sreen Star

and the environment. and operations. These six objectives are
provided to the client and shared with the design team on every
project. In his essay Alistair Guthrie explains the strategy and
outlines the methodology in detail. The graphic symbols beside
the title of each project in this issue were visualized by Arup in
order to show the six objectives and the degree of achievement
ol the "Designing Sustainable Buildings™ strategy. 141 for
how to read the symbols.

See p.

This issue introduces about 50 works as case studies categorized
by building type. Most have been completed over the last ten
vears. This issue also features three essays: one an the concept
of total design proposed by Ove Arup. the founder of Arup. and
its reflection in the work of the firm: another on integrated
urbanism. dealing with masterplan proposals for communities
and wider areas: and another on architecture for the ecological
age. which looks forward to the city of 2050. There is also a
alossary on sustainable building at the back of the issue.

We hope that this issue will provide the reader with concrete
and practical insights into sustainable design. a+u would like 1o
express our appreciation to Alistair Guthrie and Arup staff from
all over the world for their cooperation. a+u
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Essay:

The Challenge of Sustainability

Alistair Guthrie

1788
E R AT SRR
PFIHTZR/R - IR

The challenge of sustainability was eloquently summed up by

G H Bruntland in 1987 as: “Meeting the needs of the present
while not compromising the ability of the future to meet its own
needs”,

As sociely develops it tends to use the earth’s resources in a
one-way process which does not consider what is left for future
generations. It works on the principle that they will find their
own solutions with what resources remain. This is our greatest
challenge.

Sustainable solutions are those which tend to reverse this trend
and try to consider the future impacts of today’s actions.

The built environment is not only the largest user of natural
resources, aggregates, cement, timber, metals. energy but has
possibly the biggest influence on sustainable living for a large
section of the community. The resources used every day at
home, leisure and work depend on the design of our buildings
and the planning of our urban centres and transport systems.

How is the built environment sector responding to these
challenges? It is vitally important that we continue to lay down
infrastructure and erect buildings that are fit for purpose. not
just for the immediate future but which will still be performing
well in 50 years time. The developing world particularly needs
to build new infrastructure which meets these challenges rather
than repeats the mistakes of the past. But this is not enough.
There has to be a rapid realisation that if we rely only on new
construction to meet levels of reusability. energy and water
consumption that are sustainable. we will not meet the pressing
challenge of climate change or provide improvement in living
standards. So refurbishing and renovating our existing buildings
and infrastructure is essential as it can provide long-term fit-for-
purpose accommodation with minimum use of new materials
and deliver significant reductions in energy consumption.

At Arup we have long realised that sustainability in the built
environment is about total holistic design. Each part of the
construction project, each element of the design interacts
with each other and it is only as we consider the whole, and
its impact on the local environment and society, that we

can evaluate its future performance. We have for many years
organised our offices, design studios and project teams to
facilitate this necessary interaction, by locating engineers and
designers from different disciplines together. This has helped
us provide integrated design to many of the world’s seminal
buildings. We have also developed a method of whole project or

8

site assessment called SPeAR which seeks to evaluate before and
after scenarios for developments. The output shows graphically
the change from the existing conditions to the proposed projects
measuring its sustainability with a wide range of parameters..
But latterly we have wanted to take this a step further and get
all our building designers thinking about sustainability in a way
that would make a difference to every project. This thinking
does not just happen — it must be actively encouraged. To

this end. when [ took on the role of sustainability leader for
buildings in Arup. I developed a simple methodology which

we call our ‘Designing Sustainable Buildings™ strategy. This was
developed using a method called backcasting which determines
ideal outcomes and then works out how to move towards them.

We held an internal workshop to canvas opinion on how we
could help ourselves, the client and the rest of the design

team achieve more sustainable outcomes in our work. We all
decided that measuring outcomes using assessment methods
such as LEED®, BREEAM or Green Star was admirable, and

to be encouraged, but not sufficient. We needed to focus each
project on a clear sustainability strategy at the outset and get
all the parties thinking about how it might be achieved. It
needed to be inspirational. strategic. visionary and imaginative,
as well as technically correct and economically feasible. At the
workshop we decided that we should not set arbitrary targets
for sustainability indicators such as how much better it was
than a previous benchmark but we should measure our projects
as far as possible against an absolute in line with the idea of
backcasting. So for carbon we set a target that we should aim for
all our projects to be carbon neutral, in operation over a yearly
cycle. This is a target that can be measured and it is universal
in its application. We developed six similar objectives involving
carbon, water, materials. climate change. community and the
environment and operations. At the outset of every project we
provide our client and the design team with a strategy of how
we would design their project within the natural capacity of the
planet using these six objectives. We offer to “provide creative
and viable strategies that will enable our clients to imagine how
it is possible to move towards fully sustainable buildings™

The six objectives can be summarised as follows:
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1. Carbon neutral

Designing a building to balance the total carbon inputs and
outputs over the course of a year. The strategy would include
three basic steps:

Firstly, this would include designing the building envelope to
minimise summer cooling load. Strategies include the shape
and mass of the building. external shading of windows. high
thermal inertia structure. opening windows where appropriate.
The winter heating load would be reduced by improving the
insulation of the walls and windows. The windows would be
designed to optimise the natural daylight.

Secondly. use energy efficient equipment including lighting.
ventilation, heating and cooling. An energy efficient building
envelope gives more options for energy-efficiency equipment.

Thirdly. having reduced the energy requirement to a minimum,
use renewable or low-carbon supply sources such as photo-
voltaics, biomass boilers, combined heat and power plants

(CHP). or heat pumps combined with ground heat and cool
storage. These can either be stand-alone on the building or part
of a wider district or city plan for shared power and energy.

The Kimbell Museum extension in Fort Worth, Texas, is a good
example. At the first meeting with the architect and client we
offered to help them imagine what a truly sustainable building
might look like. This included a strategy for carbon-neutral
galleries. They fully embraced the idea and the project is on
course to have carbon-neutral gallery spaces. To reduce carbon,
we designed roof-mounted louvres that combine daylight
control with solar shading and photo-voltaic energy collection.
The daylight control allows them to operate without elective
light for much of the year and the photo-voltaic panels generate
energy which offsets the rest of the lighting load and the air
conditioning load. We used the ground around the building to
store excess heat in summer and to reuse it for heating in the
winter.

Trees shade from very low sun-angles

High performance Argon and improve microclimate but don't
Highly insulated walls Photovoltaic roof filled glazing to reduce f
. gains/losses
Green roof reduces heat gain
External blinds for solar and light control
Py
5
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Cool / Heat rejection to ground

The Kimbell Museum extension, Fort
Worth, Texas. USA. Environmentel )
strategy.
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Above: California Academy of
Sciences, San Francisco, California,
USA, 2008. Photo by Taisuke Inatsugu
Shinkenchiku-sha. Below: Recycled
denim insulation. Photo courtesy of
RPBW, Stefano Goldberg - Publifoto.
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Above: The Eden Project, Cornwall,
UK. 2001. Photo by Graham Gaunt.

Left: Cover of the Water resilience for

cities.

2. Self sufficient by collecting and reusing water

The major uses of water in most buildings are WC flushing and
irrigation of landscape. neither of these requires pure, clean
drinking water. Every building needs to consider a strategy for
collecting and storing rainwater on site and using it to meet WC
flushing and irrigation needs.

The Eden Project in Cornwall. UK (p. 18). is an example of where
water conservation is a big issue but available natural resources
more than adequately provide for all of the project’s horticultural
requirements (including irrigation and humidification), and for
the flushing of toilets. The only water not provided from on-site
sources is a potable supply for drinking and catering.

Water sourced from the ground springs and collected rainwater
is stored in an underground tank before being pumped into the
water distribution system. Humidification sprays in the biomes
require a high level of water purity to prevent deposition of
minerals on the plant surfaces. The best source for this water
was found to be the rainwater collected from the surface of the
biomes. It is collected and pumped into storage tanks at the

top of the site. From here, the water supplies are propelled by
gravity to the misting nozzles located among the plants in the
biomes. The Eden Project uses approximately 37 million litres of
groundwater for irrigation and toilet flushing, 13 million litres of
re-used rainwater for humidification, and only 13 million litres
of tap water.

3. Built using sustainable materials

New construction materials are a finite resource. Each building
project needs a strategy that considers the use of recycled
materials and materials with a low-carbon footprint. For
example, aluminum is easy to recycle, but requires considerable
energy for its extraction. Concrete can be made with recycled
aggregates and fly-ash cement. Natural materials such as wood
and stone can generally be recycled and potentially use lower
amounts of energy to make them usable.

Perhaps the most recyclable buildings are those which can be
used and reused for different purposes. It would be good to think
that we could design buildings that are as adaptable to different
uses as the last centuries” dockside warehouses, which now
make excellent housing, office, restaurant and workshop spaces.

An example of a new building designed using sustainable
materials is the California Academy of Sciences, located in
Golden Gate Park. San Francisco. CA, USA (p. 32). The building
is constructed almost entirely from locally sourced. recycled and
renewable materials, including sustainably harvested timber, fly
ash as a cement substitute (50% in the foundations and 25% in
the slabs) and recycled denim insulation. Demolition materials
from the old building were recycled to reduce the waste by-
product of the project.



4. Climate change

Climate change is a reality — we can be sure that it will

happen, but exactly what will result is necessarily an informed
prediction. It is important to apply climate change scenarios

to our new building designs so that we can assess how they

will cope with increasing temperatures and changes in rainfall
patterns. Decisions can then be made on how we can adapt them
to remain usable and comfortable for occupants in the future. A
building that can adapt will retain its value and minimise risk to
the business.

For the Bryghusprojektet located on the harbour front in
Copenhagen, Denmark, we examined a number of climate Brvehusproiek ;

. . e . ryghusprojektet. Copenhagen.,
change scenarios and scenarios for future sea level rise. As a Denmark. Rendering by OMA
result. all entrances to the building will be located above the Realdania. '
predicted 500-year flood level as determined by the climate
change scenarios. The building will also be designed so that
the heating and cooling systems could be easily adapted
or retrofitted to cope with the predicted rise in external
temperature.

5. A positive contribution to the community and the built
environment.

Our strategy prompts us to consider how our building projects
impact on the wider community.

Every project has the potential to make a positive contribution.
The following description of a new school in Wales, UK shows
how careful design can make a real difference in the community.

Few missed the dilapidated old Bettws Secondary School
building when it was demolished. Thanks to the best of passive
design and modern lo(']nm]ngif‘s. the replacement building that
emerged as Newport High School uses 25% less energy than
required by Building Regulations. Its facilities can be enjoyed
by the whole community, with adult education classes in the
community hall and excellent sporting facilities open to public
use outside school hours, including a 25 m pool and two flood-
lit outdoor pitches.

The old school building was set back from the road. making it
2asy prey for vandals. By contrast. the new school building is
designed to be secure, fronting onto a well lit road. with active
security measures in place to the rear.

Right: Newport High School, Wales. L[E . 2009 4F
UK, 2009. From top: Aerial view A, EIr . R RTTREIERE
image courtesy of HLM Architects),

facade, gym opening to public. Photos

by Girts Gailans.




Wal-Mart, McKinney. Texas, USA.
From top: Sketch of displacement air
strategy: garden center with PV roof.
interior store view. Photos by Chris
Costea.

OPERATION

6. Sustainable in operation

Our building designers need to consider how their designs will
improve comfort. usability and productivity. How the design
strategies for energy reduction will be achieved in practice

is a key issue. For example, in an office. how will we get the
occupants to turn off the lights and computers when they leave
at night. or should we simply automate it? It is very instructive
to prepare a user manual early on in the design process.

We conducted a project for Wal-Mart looking at two stores to see
how design elements could impact their energy use in operation.

Retailing giant Wal-Mart builds around 300 new outlets each
vear in the USA alone. In 2003 it appointed Arup as lead design
consultant for two experimental stores in McKinney, Texas. and
Aurora, Colorado. Wal-Mart’'s ambition was to achieve a 50%
reduction in energy use by 2009, and the stores were intended
Lo test technologies and products that can save energy, conserve
natural resources and tackle pollution. while providing a better
environment for both customers and staff.

LED lighting in food cabinets resulted in less heat production
and more efficient refrigeration. A displacement ventilation
system replaced the traditional high-level system that conditions
the entire space. which is over 6 m high. And sliding doors on
cabinets for mid-temperature refrigerated products. such as
bacon and cheese, resulted in significant energy savings.

We now apply our ‘Designing Sustainable Buildings™ strategy
throughout our global building design practice and it is
beginning to make a difference to the outcome of our projects.
We have loosely graded the projects featured in this publication.
using the graphic symbol shown here to indicate how well we
believe we have met our six objectives to date in designing them.

Graphic symbol showing 6 objectives
of Arup’s Designing Sustainable
Buildings strategy.

The outer coloured circle of the
graphic symbol is a darker colour if
we judge that the project is close to
the “Designing Sustainable Buildings”™
targets. For example if in the blue
water segment the outer band is all
dark blue then we have fullv met the

goal of being self sufficient in water. If

it is only partially dark blue we have

gone some way towards meeting this
goal.

The marking of a project in this

way is not at the moment based on
measurement but represents our
opinion of how well it meets the six
objectives.

The projects included have been
chosen to represent a broad mix of
geographical regions and project types
and as such not all the projects with
good sustainable credentials have
been included. {listair Guthrie

Alistair Guthrie is a Director and Leader of global buildings sustainability
at Arup. He is a Professor of Environmental Design in the School of Built
Environment Nottingham University. He joined Arup in 1979 and has been

involved in the design of arts & culture. education. commercial and transport

buildings worldwide. His particular expertise is the application of building

physics and micro climate design in finding sustainable solutions to the built

environment.



