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Abstract

Asia’s rapidly growing metropolises demand an alternative strategy for city planning and
architecture that addresses the need to live appropriately and sustainably with our tropical
climate and urban densities. This paper discusses WOHA's design approach in creating
progressive, sustainable and humane environments that propagate a high quality of dense
urban living in the tropics. Using (built and un-built) examples of the firm's institutional and
public housing projects, these strategies involve devising (1) “Club Sandwich” typologies that
radically organize programs of diverse natures into distinct, self-sustaining stratums each
with their own unique quality and character, and then synergize these varied stratums into
innovative high-density, high-/buildings designed for the tropics; and (2)"Vertical Village” models
that foster community spirit by strategically forming urban clusters and weaving informal
spaces along daily routes to encourage social bonding and interaction, good neighborliness,
mutual care and watchfulness, a sense of shared ownership, belonging and pride.

Keywords: Tropical, Community, Sustainability, Liveability, High Density, 3D Urban

Planning
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Expanding at an unprecedented rate. Asia’s
rapidly growing metropolises urgently
demand alternative strategies for city planning
and architecture that address the need to live
appropriately and sustainably with our tropical
climate and population densities. Working in
21st Century Asia, WOHA has spent the past
20 years investigating holistic urban planning
and architectural solutions undergirded

with a strong socially and environmentally
sustainable vision in order to create highly
dense yet highly liveable vertical cities in

the tropics. This paper discusses the design
approaches adopted in WOHA's institutional
and public housing projects that demonstrate
a paradigm shift: from piecemeal initiatives to
integrated infrastructures; from 2D mono-use
land parcellation to 3D multi-use program
stratification; from hermetically sealed
structures to breathable, verdant towers; from
the hardware of urbanity to the heartware of
community.
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Tropical Urban Community Building Blocks

Drawing inspiration from traditional ways of life in the tropics, WOHA
took design cues from the vernacular village's socio-spatial patterns
and passive ventilation strategies. Typically, a large tree located at
crossroads served as the social center for ceremonies, in conjunction
with an adjacent village green. WOHA observed that communities
naturally gathered under the tree’s day-long protective shade, and
that social interaction at various scales occurred spontaneously along
daily routes. Areas with good visual connectivity promoted a sense
of informal community surveillance and shared ownership, which
improved safety and responsibility for its upkeep, while vibrancy and
dynamism were generated by the diversity activities for all ages in
spaces that physically extended invitations to people to participate
or to observe. These foundational principles for making places that
foster friendship bonds, forge collective memories and promote social
opportunities, together with a keen design sensitivity to human scale
and thermal comfort, shape the “Tropical Urban Community Spaces”
found across WOHA's works.

“Club Sandwich” Typology

Using the metaphor of a “Club Sandwich”with its multi-layered effect,
the following four institutional projects demonstrate WOHA's radical
approach of organizing programs of diverse natures into distinct, self-
sustaining stratums each with their own unique quality and character,
and then synergizing these varied stratums into innovative high-density,
high-amenity building typologies designed for the tropics. This not

only results in richness and diversity of cross-programing, but also
minimizes the building's footprint, opens up the ground level for activity
generators/landscaping and maximizes areas for facilities by considering
the ground plane as an essential, duplicable layer of the city that can be
replicated at strategic horizons within and between buildings in the sky.

School of the Arts, Singapore (SOTA)

In SOTA, WOHA's strategy was to horizontally organize the school its
dual constituent parts — private academic spaces upon a pedestal of
public performing art theatres — with dynamic visual links and secured
physical connections across both stratums. (Figure 1) Against this
backdrop, the school communicates with the wider community. A
high volume, naturally-ventilated public concourse designed around
an urban short-cut allows the public to see the activities of the school,
and students to observe the happenings of the city. WOHA's creation
of a covered yet breezy civic amphitheater plaza at the corner junction
of the site, under the shade of extended cantilevers and conserved
trees, has also become a highly popular urban rendezvous.

The scarcity of prime land meant that a typical playing field at grade
was not feasible. Instead, a Student Assembly datum and a recreational
Rooftop Skypark incorporating a 400m running track were inserted

as new elevated ground levels in the sky, with their large footprints
spread out like giant “Urban Umbrellas”shading and sheltering the
public concourse, urban plaza and academic spaces below. This
canopy effect, combined with breezeways in-between blocks, was
designed for optimum human comfort that is naturally conducive for
congregation. The building effectively becomes a “Machine for Wind’,
channeling and intensifying Singapore’s very light breezes through its
social spaces to provide a delightful and safe environment for children
to learn and play in the inner city. The academic floors are layered and
staggered to encourage diagonal air movement and dynamic visual
sightlines across the different levels, with pockets of sky gardens, link
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Figure 1. Two distinct stratums of SOTA with conserved trees and cantilevers shading a
tropical amphitheater plaza
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bridges and broad circulation stairways connecting the blocks and
levels together, encouraging spontaneous exchange and collaboration
between students. (Figure 2) The environment is robust, bright and
breezy, shaded by walls of living green that offer pause points of
inspiration en route daily routines.

BRAC University (Bangladesh, Dhaka)

WOHA further developed this “Club Sandwich”typology in the design
of BRAC University in Dhaka, possibly the fastest growing and densest
city in the world. Located partly over an urban lake site, the 10,000
student, high-density campus interfaces with the city’s business
district at its entrance, but is encompassed by a shanty residential
neighborhood on other sides. The algae-filled lake is presently a waste
receptacle of the district. By lifting the Academia and spreading it out
as a raised canopy of learning, the water body below can be converted
into a bio-retention pond, beautified with native landscaping and
transformed into the very heart and social nucleus of both the campus
and the wider neighborhood. (Figure 3) To create a vibrant, memorable
and imaginable milieu, this publicly accessible “Campus Park” will

be activated by a breezy, buzzy lakeside promenade peppered with
outdoor bistros and mini jetties, linking the student hostels, guest
houses, sports hall, auditorium, and other community facilities under
the “Urban Umbrella” of the Academia. (Figure 4) As with SOTA, a rooftop
University Green will offer students an extensive recreational play field
in the sky, large enough to accommodate a cricket pitch, swimming
pool and a 450m running track. WOHA's ultimate vision is for BRAC
University to become the catalyst for gentrification of the estate and
an agent for change that will build up camaraderie in the community
and pride/morale of its people through the enhancement of their
immediate built environment and the provision of an exemplary
tropical model of environmental and social sustainability in Dhaka.

Figure 2. Social interaction spaces in SOTA's breezeways
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Figure 3. Academia of BRAC lifted over the urban lake site
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Figure 4. View of the “Campus Park” at the heart of BRAC and its neighborhood
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Figure 5. SUTD’s Student housing “Breezeway Canopies” above the recreational “Activity
Terrain”
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Singapore University of Technology and Design (SUTD), Unbuilt
This idea of synergizing both architecture and landscape into an
“archiscape”was also explored in WOHA's sports and housing competition
entry for SUTD, where “Club Sandwich”layers of student accommodation
blocks were envisaged as an organic network of interconnected branches
spread over an undulating sports and recreational “Activity Terrain” crafted
as an indoor/outdoor, contoured, sculpted landform (Figure 5). To
minimize solar heat gain and maximize natural ventilation, the housing
blocks ends were orientated and shaped to direct the prevailing winds
through the site and under the elevated blocks. This combination of
wind and shade offered by the secure upper “Breezeway Canopies”was
designed to create a delightful, comfortable and conducive tropical
environment below for student community life to flourish.

Tampines Town Hub (Singapore), Unbuilt

In SUTD, the sports stadium formed part of the "Activity Terrain”on the
ground level. An inverse scheme was subsequently tested in WOHA's
competition entry for the Tampines Town Hub, a one-stop community
service center. By lifting the sports stadium to the roof and placing the
commercial and civic facilities below, this “Club Sandwich”combination
effectively reduced the site coverage by half. (Figure 6) The approach
not only minimized the building’s footprint but also formed a cover over
the development for activity generating uses while opening up the
ground level space as an uninterrupted, visually porous pedestrianized
plane that physically connects and adds to the neighboring (existing)
linear park. By merging the elements of park, plaza and people, a
“Community Town Green"that encapsulates the dual ideas of a“Village
Green”and an urban “Town Square”could be planted at the heart

of this mature public housing estate. This was framed by a row of
aerodynamically shaped blocks designed as wind funnels to channel
breezes between the building, making up the comfortable tropical
"Breezeway Atriums”at ground level. Each “Breezeway Atrium” was
designed to have a street-like quality and bazaar atmosphere, with an
overlooking courtyard effect that contributed to a lively and vibrant
tropical town square.

“Vertical Village” Typology

At its core, the most basic building block of community is the family
unit. It was only one generation ago that Singaporeans lived in
traditional villages (kampungs), which was the epitome of good
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Figure 6. Tampines Town Hub's Sports stadium over the “Breezeway Atria” that flows into
the existing Linear Park
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neighborliness, mutual care and help. Today, approximately 85% of
Singaporeans live in highly dense public housing, and the notion

of community has largely eroded in the contemporary and urban
context of modern high-rise living. Through the following three design
proposals, WOHA advocates that public housing needs to be more
than subsidized private housing. To remain relevant in developed
society, public housing must have clear social goals and a strong
community agenda that includes encouraging caring and sharing,
fostering social networks and preventing urban alienation, achieving
ideals that the private sector will not embrace.

Duxton Plains Public Housing Competition (Singapore), Unbuilt
WOHA's participation in the 1999 Duxton Plains Public Housing
competition for seven 50-story towers led to a thorough exploration of
high density living. The design investigated several scales of interaction
for social bonding and building community spirit. WOHA proposed
that the way to go bigger was to get smaller, and a “Vertical Village”
typology made up of a system of “Sky Villages” was devised, where
sub-clusters of homes were linked by covered “Sky Streets’, which led
residents from their local village lifts (serving individual clusters) to

the common high speed lifts that brought them down to street level
(Figure 7). The project also investigated scale in high-rise buildings and
adopted the fine historic proportion of Chinatown’s streets into the
large development by introducing “Sky Parks” or community gardens for
recreation, socializing and resting at 5-story intervals to avoid the feeling
of inhumane vertical slots between the blocks. In using the “Sky Streets”
and “Sky Parks”daily, residents would be brought into contact with each
other in a natural way, encouraging community bonds to form in the
pleasant, relaxed, social spaces, something which seldom happens in
the tense compressed spaces of a typical lift or lobby.

SkyVille@Dawson (Singapore)

WOHA subsequently had the opportunity to realize these ideas in
SkyVille@Dawson, a 960-unit public housing development that WOHA
sub-divided into 12 “Sky Villages’, each an intimate cluster of 80 units
over a height of 11 stories. (Figure 8) Every “Sky Village”is provided
with a dedicated village green, which is a landscaped sky terrace with
study areas, gathering spaces, playgrounds and community gardens
within visual proximity from every apartment. These are overlooked by
lift lobbies and common circulation spaces leading to each apartment,
giving residents daily opportunities to meet and greet fellow villagers
on their way to and fro home while adding a layer of informal
community surveillance and sense of shared ownership.

A myriad of other purposefully planned community spaces are also
interspersed throughout the development and weaved into the fabric
of the ordinary every day. These include the lofty, breezy “Community
Living Rooms”at the base of each block, a Landscaped Park fronting
the development, a Podium Roof Garden atop the multi-story car park
and an Urban Plaza that is plugged as an activity node off the existing
linear park. On the highest floor, the most privileged view that would
have been exclusive to the richest individual in a private condominium
is given over to the whole community. Called the “Penthouse for the
People’, this recreational rooftop park incorporates a 400m jogging
track along stretches of viewing galleries and pavilions in the sky.
WOHA also piloted a Flexi-Layout Scheme in SkyVille to address the
evolving lifestyles/life cycles of the typical Singaporean family unit.

As a future-proofing measure, the main space of the apartments

are designed as structure-free, giving home owners full control

and flexibility to adapt/modify the layout of their homes over time
according to their changing family needs.
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Figure 7. Duxton Plains'“Sky Villages” comprised of “Sky Streets” and “Sky Parks”
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Figure 11. Four distinct “Forest” stratums of the Integrated Town Master Plan

B B AR P B A B R R AR R

Kampung Admiralty (Singapore)

Being one of the demographically oldest countries in the world,

a unique kind of “Vertical Village” model has to be considered for
Singapore’s seniors to gracefully age-in-place. The first of its kind locally,
Kampung Admiralty is a flagship prototype public housing project that
brings together a whole fleet of programs under one roof. Sited within
a mature town and on prime land directly adjacent to the MRT station,
the development is not intended to be an isolated senior cocoon.
Rather, it is meant to serve as the new community heart of the whole
estate by strengthening a collective identity through place-making
and inter-generational social bonding encouraged by its invigorating
mix of housing, medical, recreational, social and commercial programs.

WOHA's proposal essentially returned to the “Club Sandwich” derivative,
whereby the complementary programs are radically organized into

an urban “Vertical Village”that comprises three visually connected
distinct stratums synergized into a fully integrated high-density/
amenity complex. (Figure 9) The lower stratum features a fully public,
pedestrianized and tropical “People’s Plaza”for community events and
festive celebrations, made vibrant by a “Community Dining Room”
(food center) that overlooks it, and is further supported by retail shops,
a pharmacy and supermarket. Walking and cycling are also strongly
encouraged by designing its ground level landscape to plug into the
island-wide Park Connector Network and offering Singapore’s first
underground bike storage facility. The plaza is fully shaded and sheltered
by the large footprint of the mid stratum Specialist Medical Centre

that spreads out horizontally like a tropical “Urban Umbrella”over two
floors for more efficient patient circulation/flow. Medical consultation
and waiting areas are intentionally made welcoming and informal.
Organized around a large central courtyard, the internal air well serves to
cool the plaza, while bringing daylight, natural ventilation, views/visual
connectivity and a sense of focus and orientation into the center of the
deep medical floor plan. (Figure 10) Senior residents needing medical
attention can conveniently take the lift down to seek treatment.

Figure 9. Three distinct stratums of AID’s urban “Vertical Village”
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Figure 10. View through AID’s medical center courtyard up to its Community Park and
down to its People Plaza
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A new ground level in the sky is inserted at the top stratum, comprising
a tranquil, more intimate elevated “Community Park”that brings young
and old together with child and elder care services, rooftop farming on
sky decks and studio apartments for seniors. This “Community Park”is
the kampung village green, where residents and the larger community
can actively come together. The bio-philic design not only provides
seniors with visual and psychological relief, but also acoustically buffers
noise from the passing MRT trains and harvests rainwater for irrigation.
Altogether 104 senior studio apartments are provided in two point
blocks. These are paired as “Buddy Units"that share sky gardens at their
entrances to encourage neighborliness, mutual watchfulness and care.
Future proofing is also in-built with flexibility for combining units or
making internal modifications according to user needs.

Tropical Urban Community (Future) Towns & Cities

WOHA further took up the challenge of extrapolating these ideas at

a town and city scale in a recent study for an Integrated Town Master
Plan, and at the 2011 Vertical Cities Asia Symposium. In both instances,
3D planning, which considers not just the horizontal parcels/programs
of a town but also the vertical layers of a city, were taken into account.

Integrated Town Master Plan

Adopting the metaphor of a tropical rainforest with its multiple layers
of stratification, each with its own ecosystem, WOHA conceived the
integrated town as having four distinct but inter-connected stratums,
namely a“Forest Floor Ground Layer”, which is the services and vehicular
zone of the town, overlaid by a “Forest Understory Layer’, which features
an uninterrupted, pedestrianized “Community Terrain”raised 6m above
vehicular grade. A“Canopy Dwelling Layer’, which elevates the level of
residential habitation to better views and fresher air is raised above this
tier, capped by a “Tropical Umbrella Emergent Layer”that stretches out
as renewable energy farms above the housing blocks for the harvesting
of solar energy, rainwater and Skyfield (urban farming) crops to power,
shade, irrigate and feed the 100% zero energy town. (Figure 11) This
town scale “Club Sandwich”model effectively frees up 50% the real
ground level for landscaping at grade while offering a strategic way

of segregating pedestrians from vehicles at the new ground level. The
scale of activity on this extensive town-wide “Community Terrain"is
completely humanized, with shaded, sheltered and seamless point-
to-point connectivity under its “PV Parasol”to every part of town via

a highly comprehensive network of walking paths, bicycle lanes and
slow speed trams lines. The terrain also links up all the village greens
across the town, each with its own unique blend of community hot
spots. Co-sharing of community/institutional facilities and “Micro White
Spaces”for residents are also envisioned within this stratum in the

form of “Community Sheds”and “Community Precinct Pavilions’, which
encourage a culture of creative exchange and enterprise.
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Vertical Cities Asia

Expanding this to city scale, WOHA proposed a “Permeable Lattice
City of the Future”based on a Tkm? city grid with a population density
of 111,111 people. Then using The Met - WOHA's 66-story residential
tower in Bangkok - as a basic module of a“City Column’, WOHA
arranged these in a staggered alignment to create a high degree of
perforation and porosity resulting in cross-ventilated breezeways at
city scale, ensuring fresh air and natural daylighting reaches every part
of the inner city. These “City Columns”free up the real ground level for
nature reserves and heavy industries, and are held together structurally
by a network of “City Conduits” These conduits serve as elevated
ground levels woven socially by layers of “City Community Spaces”and
are vertically inter-connected by multi-cabin lifts and environmentally
friendly horizontal people mover circulation systems that map out a
fully pedestrianized city, entirely eliminating the need for cars above
the real ground level. (Figure 12)

Conclusion

Ultimately, these exercises in urban densities suggests that by
forming layers of stacked “live-work-play” communities, introducing
multiple elevated ground levels at strategic horizons that relieves
the real (existing) ground level, creating openness and porosity
between towers that facilitates cross-ventilation of fresh air and
natural daylighting, crafting out varying scales of tropical community
spaces that encourage social interaction, applying vertical greenery
and designing sensitively for human scale, a super dense vertical city
can be both highly sustainable and liveable, without compromising
the quality of living, if such alternative strategies to city planning and
architecture as they pertain to land use, urban spaces, community and
vertical greenery are embraced.
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Figure 12."City Columns” of Live-Work-Play and Connective “City Conduits” of Vertical Cities Asia
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