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Abstract

This practicum is an investigation of critical information on rooftop landscapes.

It presents a design application derived from an exploration of current rooftop
landscape technology and an examination of existing precedents. The proposed

design for a rooftop landscape in this practicum suggests a way in which an

underutilized and degraded area could be reíntegrated into the urban fabric.
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Definition of Terms

Rooftop garden "is defined as'contained'green spaces on top of human-
made structure" (Peck 1999, 13). This space can exist beloq at, or above
grade, but in all cases the vegetation is not planted in the'ground'.

Intensive system of rooftop garden refers to the more classic rooftop
garden. It is more like gardens and parks found at natural ground level. The
soil depth typically ranges from 25-100 cm and can support the growth of
shrubs and trees. This system provides accessible spaces to accommodate
more various types of user activities.

E>Gensive system of rooftop garden involves usíng a thin layer of growing
medium (10-20 cm) that normally requíres minimal maintenance. The plants
in such spaces are shallow rooted, such as wildflowers, grasses, or low hardy
succulents. This system is also known as green roofs, eco-rooß, living roofs,
or sod roofs, and in most cases, inaccessible to the users.

Community Garden is an open space for horticultural and agricultural
practices, and allows people to plant and grow their own vegetables and
flowers in small plots. It is voluntarily managed by participants of the
neighborhood.
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port I introduction

Intrcduction

As urban dwellers, we spend much of our time not just on the ground but in
human-made structures. With an increase in the density of the built environment,
land for outdoor space is at a premium and often not affordable or accessible

for many city dwellers. Over the past century a great number of rooftop garden

designs have been accomplished by landscape professionals, ranging from small
private garden to large public spaces.

The goal of this practicum is to explore issues surrounding rooftop garden

developments as one of the alternatives to landscape situated at ground level.

The design strategy for these proposals is derived from an exploration of current
rooftop landscape technology and an examination of existing precedents. The
intention of this study is to design a rooftop garden as a means of reintegrating an

existing empty rooftop into the urban fabric.

The objectives of this study are:

1. To explore issues of rooftop garden development that can be translated
into a design strategy and detailed proposals for the study site

2. To examine rooftop gardens as means of generating a stronger sense

of community

3. To apply the above research, including its theoretical aspects, to a

specific potential site for a rooftop garden.

1
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Methodology

The methodology for this research and its application are divided into three pafts:

1. Literature Review

A literature review is undertaken in orderto explore the relevant, currently
available information on rooftop gardens; to discuss the function and

benefits, and contemporary rooftop landscape architecture; and to
investigate site consíderations, technical ínformation, and to develop
recommendations. This part of the process provides the necessary

background material for the design phase of this practicum.

2. Revíew of Precedent Examples

The analysis of precedent examples, conducted as paft of the literature
review, examines how design ideas relevant to the topic have been

applied. It identifies a typology of sites and design responses; and

investigates sol utions for site-specifi c application.

3. Design Application

As a synthesis, the site analysis and design phase was undertaken to
examine site-specific considerations; to establish design concepts, and

to propose a solution that responds to the particular challenges of the
selected study site.

2
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History

There have been struggles for millennia to create vegetated roofs throughout

the world. The first known historical references to human-made gardens above

grade appear to be the Ziggurats of ancient Mesopotamia, built from the foufth

millennium until 600 B.C. (Osmundson 1999, 112) The Ziggurats were great

stepped pyramid towers of stone, built in stages. Historical account tells us that

vegetation was planted on three upper terraces of this artificial mountain.

The Hanging Gardens of Babylon, one of the Seven Wonders of the World, can

probably be considered the most famous rooftop gardens of all time. They were

located on the east bank of the River Euphrates, about 50 kilometers south

of Baghdad. Historical accounts indicate that the gardens were built for King

Nebuchadnezzaí who ruled the city for 43 years stafting in 605 B.C. The Hanging

Gardens were built on top of stone arches 23 metres above ground and watered

from the Euphrates by a complicated mechanical irrigation system. The description

of the Garden by the Greek geographer Strabo is that: "it consists of vaulted

terraces raised one above another, and resting upon cube-shaped pillars. These

are hollow and filled with earth to allow trees of the largest size to be planted.

The pillars, the vaults, and terraces are constructed of baked brick and asphalt"

(Krystek 1998).

Although there are many different accounts indicating the location , size, era, and

details such as irrigation and structure, it is obviously an intriguing challenge to

provide "the pleasure of being in a garden above the ground" (Osmundson 1999,

J
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112). There is evidence that individual rooftop gardens in Pompeii during the time

of the Roman empire were commonly used as outdoor living space.

During the Middle Ages, the creation of the rooftop gardens was accomplished

in different types of building project: for example, Mont-Saint-Michel in France

was an abbey; Palazzo Piccolomini in Italy was an ecclesiastical centre of the new

town; the Tower of the Guinigis was a tower incorporated into a private house

open to the public, and there were some luxurious private houses in the great

Aztec city of Tenochtitlan in Mexico.

Designers of Renaissance rooftop gardens were influenced by classical precedents,

but also infused contemporary fashion into their schemes. Cosimo de'Medici's Villa

Careggi roof garden serued a nascent botanical collector's curiosity. Cardinal von

Lamberg's roof garden terraces at his Passau residence reflected tasteful High

Renaissance ornamental parterre design. (Whalley 1978, 8)

The revival of classical culture and the fashion for importing plants during the

Renaissance period brought about a renewal of interest in the rooftop garden. It
was not until the 19th century however, that the idea really took hold in Europe,

with Carl RabbiE's invention of vulcanized cement in Germany.

In the nineteenth century remarkable rooftop gardens were developed in New

York in order to create summer outdoor garden theatres. At the peak of their

popularity, nine roof garden theatres entertained audiences during the summer.

4
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The term "roof garden" was originally coined around 1893 precisely for these

spaces (Osmundson t999, t22).

Development in the twentieth century of wide span steel and waterproofing

materials paved the way for the future of rooftop gardening. In France, architect

Le Corbusier advocated the use of roof gardens. They were part of his famous

scheme "Towards a New Architecture", touching on points of "beautification of

the ciÇ roofscape, the gain of leisure space from congested city development,

increased roof stabilization, and stabilization of the effects of temperature on roof

structure"(Meletis, 1998). Le Corbusier incorporated them into many of his housing

projects, and embraced the use of roofs as living areas. "The logical outcome of

his vision, in which high-rise buildings released more adjoining land for leisure,

was to bring the flat roofs of the buildings into play as additional leisure sites"

(Whalley L978,8). Despite a number of projects incorporating rooftop landscapes,

Osmundson notes that Le Corbusier never took the types or arrangement of plant

materials very seriously.

Frank Lloyd Wright, known pafticularly for his "organic architecture," also

attempted to identif,T roof areas as extensions of interior functions, and developed

roof landscapes as an integral element in modern housing designs. Wright did,

however, tend to see trees and plants as compositional accents or as being

incidental and minimal additions, despite the fact that much of his work looked at

interactive relationships between nature and building.

5
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During World War II, proposals for rooftop gardens, which were becoming more

common by this time, had barely been carried out. Not until the early 1960s were

new large-scale public and private roof gardens designed and built (Osmundson

t999, L27).

6
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Benefits of Rooftop Garden

Economic beneñt

Rooftop garden development can increase the real estate value of buildings.

This can help to justiff additional capital expenditure for a green rooftop. For

instance, accessible rooftop gardens which provide added amenity space for

the occupants can help to increase the unit value of condominiums (Pec( 7).

Rooftop gardens, through their own attractiveness alone may not generate

higher rental values, but they can "enable developers to meet the requirements

of local municipal land use ordinances in less costly ways" (Osmundson 1999).

Location and the amenity of the building itself are the major determinants of

property value.

"As cities and towns everywhere recognize the need to allevíate congestion

and provide open space to make their confines more livable, they are adopting

ordinances that require the provision of open space near new constructíon. In

San Francisco, for example, a city ordinance stipulates that a ceftain amount of

open space for public use must be left around new commercial office buildings,

based on the building's square footage of floor space. If such land is not

available, space can be purchased for this purpose within a 275-metre radius of

the building site. Developed rooftop gardens, accessible to the public, can also

7
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be supplemented" (Osmundson 1999, 27). Another benefit of rooftop gardens is

their contribution to energy cost savings. Insulation of the roof and eafth-sheltered

gardens on top of building structures can help to reduce energy consumption for

heating and cooling.

Environmental benefit

Rooftop gardens also provide environmental benefits. They increase biomass and

help to regulate air pollution. Plant life naturally increases the oxygen level in

the air and helps regulate carbon dioxide emissions common in urban centres.

Vegetation also acts as a natural filter and can help alleviate the problem of

airborne particulates (Kuhn 1995). Rooftop gardens can play a significant role in

maintaining a healthy ecosystem, especially in heavily built-up areas. Furthermore,

one type of roof landscapes, the "Green Roof" creates a network of habitat islands.

"Compared to landscaped areas at grade, typically accessible to people and

consequently subject to regular disturbance, the relatively isolated nature of eco-

roofs (inaccessible and low-maintenance) provides protected areas for sensitive

plant and animal/insect species" (Peck 1999, 40).

Rooftop gardens can help to control the micro-climate in urban areas. In the same

way that landscaped areas at grade can help to moderate the climate, rooftop

gardens play a significant role in reducing temperature by absorbing and retaining

8
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heat energy from the sun, rather than reflecting it. A number of survey projects

are being executed currently, such as the Green Roof Infrastructure Monitor in

Canada, (a public-private partnership between the member companies of Green

Roofs for Healthy Cities and the City of Toronto, the Toronto Atmospheric Fund,

and the National Research Council's Institute for Research in Construction,

Environment Canada, 2000). There are also insulating advantages - thermally

and acoustically - especially with continuous mat-type roof planting. Soprema,

for instance, produces an integrated roofing system especially for use in the

Canadian climate. (Kapusta 1998, 46)

Aesth etics/ Psycho I og ica I Va I u es

Rooftop gardens are unarguably a more attractive alternative to concrete

rooftops, particularly in urban areas. "Investigations of aesthetic and affective

responses to outdoor visual environments have demonstrated a strong tendency

for North Americans and Europeans to prefer natural scenes to urban views

lacking natural elements" (Pederson 1996, 33). This does not necessarily mean

that all rooftop gardens should be encouraged to provide natural scenery or to

provide visible greenery as close as possible to viewers, but this kind of scenic

value is one of the fundamental visual benefits of rooftop garden development.

In terms of socíal and psychological advantages of rooftop gardens, Osmundson

suggests that they can also enable city dwellers to maintain a connection with

9
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nature that might not otherwíse be possible. Sometimes, residential rooftop

gardens on apaftment buildings can bring together neighbours whose only other

contact might be a brief nod in an elevator.

Rooftop gardens can play a significant role in providing restorative spaces for

humans. Accordíng to Kaplan, the garden is one of the most significant space

providing "opportunities to recover from mental fatigue" (Kaplan 1998, 18).

Natural settings are pafticularly effective for rest and recuperation. Activities

such as walking, gardening, watching birds and simply viewing nature through

windows, can help to achieve psychological restoration. "Even a very shott

exposure to these restorative environment can be helpful" (Kaplan 1998,

67). The Kaplans stated that a single tree outside the window could create a

restorative focus. This kind of restorative influence can be provided by rooftop

gardens in urban settings.

When developed as a community garden, and focused on urban agriculture, there

can be multiple benefits. These might include healthy food, fresh air, exercise

and savings. There is also a sense of community and individual empowerment

that comes from nurturing gardens, watching them grow and experiencing the

beauty they provide. Furthermore, residents in apaftment buildings, which do

not possess front or back yards, can benefit from outdoor space in the form

of rooftop community gardens. This can be especially valuable for low-income

tenants of apartment buildings and can play an important role in reducing social

10
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problems. Outdoor space can also offer an opportunity for creating a sense of

community, and for residents to take pride in their environment.

Proximity

Location is one of the most significant advantages of rooftop gardens. They

can be enjoyed directly upstairs or beside the dwelling. Community garden

allotments that are too far away from peoples' homes can cause problems with

regard to travel and transportation. Rooftop gardens, if they are designed and

developed as community gardens, can offer a solution to this problem.

ll
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Contemporary Rooftop Landscape

1. Green Architecture

A number of architecLs have examined the subject of "Green Architecture"

or ecological building. James Wines suggests, however, that many architects

believe that modern architecture inspired by industrial dreams prompted a

wrong direction in building practices. He states that "as long as buildings

are conceived as isolated 'big events,'as monumental statements by their

designers, all the same mistakes will be compounded over and over again"

(Wines 2000, 12). The impact of technocentric overkill was being attacked

by some leading critics in the early 1920s, but very few architects were

listening.

The idea of 'green' or'sustainable' architecture is not new, although the

actual history of green architecture development is only a few decades old.

It was preceded by a long history that can be traced back to ancient Athens.

The first national wave of modern green consciousness in America stafted

with the youth movement of the 1960s. In the 1980s increasing concern

about the effects of urban development on health, natural resources and

the environment led the United Nations to publish the Brundtland Report.

While there are now hundreds of operational definitions of sustainable

developmenÇ most are variations of the one put forward by Brundtland in

12
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1987. That report, also known as "Our Common Future" defined sustainable

development as "Paths of social and economic progress that meet the needs

of the present without compromising the abílity of future generations to

meet their own needs."

A call for "sustainable development" at the Rio Eafth Summit in 1992, which

was the largest environmental conference to that date, aimed at building

on the hopes and achievements of the Brundtland Report. It became one of

the catalysts for green architecture and for other environmentally oriented

practices. Based on the idea of the sustainability, Green Architecture started

to be prevalent as an interpretation of this doctrine from perspectives, such

as energy conservation and economic effcienry.

The development of rooftop gardens has been an area for "green" architects

to widen their interests into sustainable architecture. Furthermore, "green"

architects started to look at the role of landscape architecture in a different

way. They were aware that buildings could not exist successfully without

environmentally driven concepts. So there have been a number of

architectural projects under the umbrella of "Green Architecture."

James Wines, an educator, practising architect and author of the book Green

Architecture, suggests the following principles :

www.em¡l¡oambasz.com
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The integntion of architecture and landscape, the fusion of buildings with context,
and using the elements of eafth and vegetation in such a way that they seem to be
paft of the raw material of construction

The combination of shelter and garden space, created as a microcosm of real or
imagined environments (like the Japanese concept of "borrowed scenery"), which
produce symbolic tableaux of other situations

The use of nature-related symbolism as a means of connecting architecture to its
cultural contelt and to an ea¡th-centered imagery

A translation of the most advanced environmental and construction technology and
their related materials and processes into aesthetic terms

Green design research and environmental technology innovations that provide the
foundations of sustainable and ecologically responsible architecture

Bridge-building environmental design ideas and construction techniques that have
encouraged a new acceptance of green architecture and the fusion of buildings with
their contexts

Environmental attitudes that, while not strictly ecological, have implications for the
architecture profession in terms of conceptual thinking

Visionary and conceptual ideas in architecture and urban planning that offer
prophetic visions for the future, based on changes in global communications and

social and political (as well as design) influences that may aftect the building afts and
environmental policies. (Wines, 2000).

t4



port 3

M. lrc.usace.army.m¡Yco-r/

con mporory op ndscope

2.Green Roof Movement

Opportunities for the creation of roof gardens have been increased by recent

technological development. This has encouraged occupiers and developers to

develop rooftop gardens on their buildings both for economic reasons and as

a means of differentiating their buildings from others.

The "Green Roof Movement" is one of the most impoftant aspects of

contemporary rooftop development. Modern Green Roofs are considered to

have originated from Scandinavia in the early nineteenth century; historically

M.mfmeadow.com ww.roofmeadow.com

green roofs have been used - especially in regions with cold climates and

limited resources - since the end of Iron Age. The Green Roof is currently

positioned at the core of rooftop landscape development.

The 1980s saw a renewed interest in green roofing in Europe. "With the

15
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motivating factors of the past long remedied - limited building materials and

construction technology - Europe faced new challenges: the rapid decline

of green space in the urban landscape and the degrading quality of the

environment" (Pederson 1996, 23).

Germany is one of the leaders in this wave. In many northern German cities

"by-laws now regulate that all new industrial buildings are designed and built

with green roofs, and in pafts of Switzerland, all new buildings are required, by

law, to relocate the green space-taken up by the building's footprint at grade-

to their rooftop; even existing buildings, some several hundred years old, flat

roofed or sloped, are now required to green twenty percent of their roofs"

(Kuhn 1996,28).

Green Rooß are now commonplace in a number of other European countries

including France, Switzerland, Scotland, Monaco, Belgium, The Netherlands,

and Italy. This trend ís, in paft, a result of aggressive government legislation

and generous financial support.

In Tokyo, Japan, one of the largest cities in the world, the potential role of green

rooß for mitigating its urban heat island and stormwater runoff was recently

recognized. Tokyo's municipal government, in an effort to mitigate the urban

heat island and to decrease the amount of vegetation lost to new developmenÇ

has introduced an ordinance that mandates all new building plans with more

than 1,000 square metres of floor space to cover 20 per cent of their roofs with

t6
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vegetation. Tokyo is aiming to establish L,200 hectares of green rooß in ten

years with a resulting temperature reduction of at least one degree Celsius.

(Green Roof Infrastructure Monitor (GRIM) 200L,4)

The City of Toronto is also interested in green roof development. In April

2000, the City's Environmental Task Force (ETF) presented its proposed

Environmental Plan, "Clean, Green and Healthy; A Plan for an Environmentally

Sustainable Toronto" to the CiÇ Council for approval. Among the 63

recommendations was one that proposed a Sustainability Roundtable before

the end of 2000 as part of a strategy to encourage green roofs and rooftop

gardens. (GRIM 2000,2)

In summary there are a number of benefits to rooftop gardens and green

rooß. These include; sound and thermal insulation, improvement of air

quality, mitigation of urban heat island effects, reduction of storm water

runoff, improved building insulation, encouragement of urban biodiversity,

protection of the roofing membrane, and the creation of visually and

psychologically pleasing environments

t7
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3.Urban Farming & Community Gadening

Urban farming is not a new phenomenon. In fact such practices are as old

as cities themselves. "Before 1900 every city contained farms and orchards.

The ciÇ has become unable to provide for itself in terms of food and energy,

consuming far more than it can produce, it is placing an ever growing strain

on the global environment and economy" (Meletis). The idea and practice of

urban farming has been developed along with community gardening, which

first appeared as a modern community garden in England. Meletis states that

"urban community gardening has seen waves of popularity in both Canada

and the United States, often corresponding to periods of war and recession.

Research shows that periods of highest and lowest activity correspond to

war-time and post-war-time periods, with the latest boom in community

gardening occurring during the energy crisis of the 1970s."

The fundamental concept behind this kind of urban community gardening

was the creation of sustainable human environments and the bringing back

of food production to urban areas. Although this kind of gardening may

not be highly productive, on a large scale it can create "systems that are

ecologically sound and economically viable, do not exploit or pollute and are

sustainable in the long run" (Meletis). In cities like St. Petersburg in Russia,

roof gardening has dramatically increased urban food production (Kuhn

1996, 31).
UrÞn Farm¡ng aþp rcof ww.rooftopgarden.spb.ru

18



port 3

Ømmun¡ty @rden Alotnen t

contemporory rooftop londsco pe

As a reaction to the lack of ground space in an urban environment, rooftop

garden sites allow city dwellers to develop a new form of urban farming.

Furthermore, "local food gardening enhances food security and eliminates

the high costs of transportation, which can either provide increased income

for the grower or savings if the lower production costs are passed on to the

consumer" (Waddick 2000, 6). Not only can urban farming create a strong

sense of community, it can also provide extra activities for seniors and other

members of society who tend to get left out.

M.denbnparks.com/
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1. Chicago City Hall Green Roof

Preceden Exomples

Precedent ExamPles

The benefits of rooftop landscapes have been demonstrated by a number of

projects. The case studies given here focus on the specific challenges of each

project.Two projects are investigated. They demonstrate different issues and

challenges. These include ecological challenges, aesthetic challenges, and

technological challenges.

*, r

å ; tì;::

:ltlt!{

Client: City of Chicago, Department of Environment

Location: Chicago, Illinois

Size: 2,97 0 square metres

Roofsca pes Contractor: Church La nd sca pe, Inc'

Project Engineer: RoY F. Weston

La ndsca pe Arch itect: Conservation Desig n Forum

Architect: McDonough + Paftners

Status: ComPleted 2001

The Chicago City Hall Green Roof was developed as part

of the city's urban Heat Island Initiative. It is one of three

National Pilot Projects sponsored by the Unites States

Environmental Protection Agency (US EPA). The City Hall

rooftop has been selected by the EPA as a pilot project

to study the benefits of green roof systems. The project

Ð

Ch¡cago C¡ty Hail RoofroP Garden www.peck.ca

primarily addresses urban heat island mitigation. By adding vegetation to

rooftops, summer air temperatures are lowered, energy costs associated with

the heating and cooling of a building are reduced, and enjoyment is provided

20
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for residents and workers. The project is based on the premise that green roofs

can also extend the life of a roof. In support of the Urban Heat Island Initiative,

the design team for the roof of the building attempted to maximize the area that

could sustain a green roof system as well as to maximize the amount of space

available for an intensive rooftop garden system (see the Definition of Terms on

p.III). Most of green roof projects are developed as an extensive system, which

is primarily not accessible to the users and focusing on low maintenance of

rooftop landscape. The Chicago City Hall rooftop garden, however, contains three

types of system - intensive, semi-intensive, and extensive. This combination of

types is different from most

other green roof Projects and

had to be achieved through

a comprehensive aPProach

to design, construction, and

management. The existing

condition and use of the rooftop were addressed by the design, including the

framing of former skylights which were incorporated into the design. Because the

project is being monitored by the EPA, it is not open to the public or to workers in

the building, even though it was developed to incorporate a variety of green roof

venues including intensive garden space, and semi and extensive shallow green

roofs like those in certain European projects. In term of structural performance,

the structural capacity of the roof is approximately 150 kg per sq' metre, which

is not enough to accommodate an intensive roof garden system. There are also

structural columns that can suppoft locally a considerable amount of additional

M.c¡.chi.¡l.us

Extensive Green Rool, Ch¡ago C¡ty Hall
ww.rooftneadow.com
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weight. As such, the City Hall roof is able to support an extensive system overall,

a semi-intensive system over the former skylights, and an intensive system

localized over the support columns. According to the Department of Environment

of the city of chicago, the framing of ten sÇlights remains on the roof. These

frames are raised 480mm to 600mm above the surface of the roof and remain

intact. The frames are reinforced with shear studs to allow for additional

structural capacity. They are covered entirely with a waterproof membrane and

planted with a semi-extensive roof system. The remaining green areas of the

roof are extensive systems tapering to semi-intensive systems, except for the

small, localized intensive area over each of the support columns. Varying the

amount of an installed lightweight fill/insulation varies the roof system thickness

and ameliorates the possibility of kinking the membrane. This results in a slightly

rolling topography.

Retaining walls are used to contain the green roof. The seruice paths and access

to doorways and the parapet wall remain at the existing roof elevation. The

existing drain system is incorporated into the design and used for overflow

during heavy storm events, both for the green roof system and the remaining

imperuious surfaces.

planting design is characterized by the selection of native species for the Chicago

region. plants are therefore species that are adapted to local climatic conditions.

Most of plants are relatively drought-tolerant. Nevertheless, a drip irrigation

system has been incorporated into the design to provide a supplementary
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water source during establishment and dry periods. One of the features of the

irrigation system is that water from the penthouse roof is collected in water tank

placed on the south and north sides of the site, and the water tanks serve the

drip irrigation system.

The growing medium for the City Hall roof garden is comprised of selected

materials that include:

- A mixture of mineral and organic soil components (compost and mulches)

- Soil mixture of humus

- Mineral bulk material mixture with a high or low propottion of organic matter.

The Chicago City Hall rooftop garden project provides valuable benefits. It

contributes to mitigation of the urban heat island; it also contributes to storm

water retention, energy savings, roof membrane protection, and creat¡on

of wildlife habitat. In order to contribute towards the creation of a more

sustainable urban environmenÇ the City created an experimental field which has

been currently surveyed. Its value is particularly sígnificant as a pioneer project

importing European precedents to Nofth America.
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2. ACROS Building' Fukuoka, JaPan

View from the ddidcent Pdrk

Precedent Exomples

Client: Daiichi Mutual Life Insurance Co., Mitsui Real Estate, and Fukuoka Prefecture

Location: Fukuoka, JaPan

Size: 90,000 square metres

Landscape Architect: Plantago Corporation

Architect Emilio Ambasz, Nihon Sekkei, Takenaka Corp.

Cost: USD 380 M

Status: Completed 1995

Emilio Ambasz was commissioned to achieve reconciliation between tvvo

opposing a¡ms: ma¡ntaining the green space of an existing parkwhile providing

the city of Fukuoka in Japan with a mult¡-use, symbolically powerful building.

Under the building's fourteen one-storey terraces lie more than 90,000 square

metre of space, conta¡n¡ng an exh¡b¡t¡on hall, museum, 2000-seat proscenium

theatre conference facilities, 55,000 square metres of government and private

offices, as well as large underground parking and retail spaces.

Sited on the last piece of green space in the city centre, Ambasz's approach of

terracing the south facade as an extension of the adjacent existing par( while

continuing the street wall on the north, illustrates his attempt at balancing two,

often incompatible ideas. In a country where land is a precious commod¡ty,

the ACROS Building acts as both building and park, giving back what it takes

from the land. In that simple gesture it redefines what an urban park can be.

It also redefines what an administrative building can be.

ww.em¡l¡oambasz.com
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It is apparent that Ambasz is seeking an architectural language blended with

landscape architecture in orderto rejuvenatethe parkand "green" the building.

He is, after all, one of the pioneers of green architecture. "Emilio Ambasz's

distinctive design sensibility is exemplified in all of his projects through the

complete integration of building and the landscape. This quest for"The Green

Over the Gray", or the landscape over the building, has developed over the

course of Ambasz's career into a highly adaptive and sophisticated design

product. In each of his designs, the inventive use of natural processes to

achieve functional and economic performance goals and the experiential

richness of the natural environment, are meshed into a singular design

solution. This comprehensive approach underscores the importance of

imparting the value of the natural environment and the poetic potential of a

building to the public while providing a cost-effective "green" solution to the

building's owners. Public authorities, who usually represent one of the most

costly factors of a project in terms of long approval procedures, have always

favored Ambasz' unique embrace of the existing green landscape - resulting

in the expeditious granting of their approval."l

The ACROS building continues the planting in the adjacent Tenjin Central

Park. The view from the park as an image of a mountain instead of the low

vegetation which has a tendency to occur in the vicinity of buildings in city

areas, the image of the building as a mountaín, is reinforced by vegetation

which reflects the changes of the four seasons. Besides the benefits of

this rooftop landscape such as thermal control, and creating urban wildlife

I Des¡gn philosophy from Ambasz's web s¡te. ww.emilioambasz'com/¡nformation
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Terraced Roofrop Gdrden www.emilioambasz.com
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habitat, the most remarkable aspect of the ACROS rooftop landscape is that

the terraced garden metaphorically represents a mountain, a key geological

and psychological feature of Japan. Ambasz's concept of "green over gray"

is successfully achieved and delineated by the rooftop garden integrated

into the building structure. It plays a significant role in visual enhancement

as well as the achievement of "sustainable development". Futthermore,

its monumentality is more outstanding than that of any other sculptural

or architectural monument. A poetic translation of the designer, who has

been confident to possess and believe in the poetic potential of a building,

is realized and embodied in the ACROS building. Technological development

also makes it possible to embrace the potential of green rooftop gardens

and to implement them. This green terraced mountain conveys and implies

a number of messages regarding ecological, social, psychological, and even

pol itica I perspectives.
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Site Considerations

1, loading CapacitY

Load bearing capacity is not necessarily a major structural concern in the design of

new buildings. In existing buildings, however, loading issues can be critical. Even

though landscape architects must work with structural engineers on such problems,

a basic understanding of the structure and its load bearing capacity does help in

com m unication a nd consultation with releva nt professionals.

Structural engineers divide the loads delivered to a roof structure into two major

categories - dead loads and live loads. The dead load is generally the weight of

the roof structure itself and any permanent functional elements that are part of

the roof structure. This comprises the weight of the roof components themselves,

including waterproofing and insulation, as well as any permanent utility structures

or mechanical equipment, such as ventilation pumps or fans and air-conditioning

equipment. Every permanent material used in the rooftop garden is an additional

dead load. "The live load is much as the name implies and includes human occupants,

furnishings, snow load, temporary maintenance equipment such as movable

window-washing equipment, and other items of a transient nature. This loading is

usually much smaller that the dead load but is still very important, especially if the

roof may be used to accommodate a large number of people or a public assembly"

(Osmundson 1999, 158).
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It is important to obtain all the information with respect to allowable dead/live

loads from the structural engineer. This information is relatively complex, and

is determined by calculations such as location of loads on the rooftop and its

structural composition including distances from supporting columns and beams.

When a site analysis is being carried out, the fundamental information required

includes:

- Material of the roof'

- Loading bearing caPacitY.

- Locations of the key supporting elements of the structure (columns, beams, etc.).

The engineer should be able to state the allowable load at a given point on the

roof so that landscape architects can design the garden, choose appropriate

materials for it, and use those data as criteria for the garden development.

According to Osmundson, load limitations of L,220 to 1,465 kg per sq. metre can

usually accommodate almost any reasonable garden design, its furnishings, and a

substantial number of people. However, this does not mean that a site with lower

load limitations cannot be useful and attractive as a rooftop garden. Some gardens,

with load limitations of 120 kg per sq. metre have been successfully carried out by

limiting the extent of features such as paving material, and reducíng access, and

using drip irrigation, and container-grown plants.

2. Climate

It is also important to consider how sun angles change daily and with the seasons

as the sun moves across the roof. Where are the cold shaded spots? Where is the

porl 5
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light, the shade and full sun? Is overhead shade necessary? What is the speed

and direction of the winds that blow across the roof? How do they change daily

and with the seasons? Is there a need to provide shelter from the wind? What is

the total rainfall that falls on the roof and how is it spread over the year? What is

the natural drainage path that the rain follows when it falls on the roof? Is there

a way in which water can be haruested and stored to irrigate the garden? 2 These

questions with respect to micro and macroclimate contribute to the success of

roof gardens much as they do for any other outdoor space for human use and

enjoyment.

In this practicum, which explores retrofitting of a roof garden to an existing

structure in Winnipeg, severe winter cold has to be investigated. According to

Osmundson, special attention should be paid to the long-term freezing of plant

roots. Intense cold kills a plant's fine fibrous roots first, the intermediate-sized

roots next, and finally the main roots. The loss of intermediate roots usually

results in the death of the planÇ as the main roots are not able to generate

enough smaller roots in time to prevent loss of the upper story of the plant. Thus,

it is of importance to obtain information about commonly used plant species

in cold temperatures, as well as applying appropriate knowledge to resist the

effects of cold conditions. The following list includes some of the more commonly

used landscape plants in Nofth America and the winter temperatures they can

suruive.

¿ Design guideline of site analys¡s from M.ecocentre.com/roofup
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The use of native plant species that have the necessary hardiness to sulvive

extremes of cold, also contributes to the success of rooftop planting. In

addition, the leakage of heat ftom a structure can protect the lower part of

the soil from freezing. Insulation between plant containers and the garage

below or to all inside sufaces of the container may help to protect the soil

form the cold.

Snow removal is another important issue in Winnipeg. It must be done in

rooftop gardens not merely to allow easy circulation and access, but to reduce

live loads on a structure. A number of roof gardens have been constructed

with radiant heating systems below their surface for snow melting. Such

Systems ease maintenance during snowy weather and keep pathways open.

(Osmundson, 1999, 148)

3. Access

Access provisions for a rooftop garden depend on who the intended users are.

Access could be public or private; limited or unlimited or prohibited entirely

except for maintenance. Depending on site conditions, adjustments can be

made to facilitate access:

- direct access from building interiors for easy access and visibility

- changing grade in space between the interior and garden for a generous

transition

- access via staircase and exterior escalators, can be used to encourage the

intended users' accessibilitY
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In addition, access for garden maintenance equipment should be available,

regardless of the type of garden - intensive or extensive.
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Technical Considerations

1. Waterproofing

Waterproofing membranes are a technical priority in the construction of

rooftop gardens. The underside of rooftop gardens must be capable of

resisting mechanical damage from garden tools, repairs and the penetration

of plant roots, as well as preventing water leakage. (Osmundson, L999, L57)

It is important for landscape architects to understand the various waterproof

membrane products and methods of installing them. This can obviate the

need for the expensive repair, after the rooftop garden is completed.

Commonly, the materials can be divided into three different categories as

set out in Osmundson's book, Roof Gardens.

Typical Section of RoofroP Garden

The categories are

Built-up Roofs

Simply described, these consist of a sandwich of slightly overlapping sheets

of asphalt - impregnated felt between two layers of hot asphaltic bitumen.

The felt is currently made of glass fibre. The use of this sort of membrane,

unfortunately, was not quite successful as a result of inherent weaknesses

in bitumen. It is easily dried out, shrunk, cracked and leaked as a result

of changes of temperature and humidity. Fufthermore, asphalt bitumen is
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Single-ply Membrane
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organic and roots can naturally penetrate the suface while seeking nutrients.

Root penetration, however, can be prevented if a concrete protection layer (slab)

is provided. This built-up roof system should commonly consist of over three

layers. Use of this traditional method should be accompanied by a concrete

protection layer.

Sinole-olv Sheet Membrane

Single-ply membrane was developed after World War II. They have become

common waterproof materials. Simply stated, it is rolled sheets of inorganic

plastic or synthetic rubber material, with joints overlapped and welded with a

hot air blower. It is less subject to root penetration than built up roof membrane

and resistant to deterioration by UV rays. (Osmundson, 1999, 158) In the

early 1990s, PVC (Poly Vinyl Chloride) and EPDM (Ethylene Propylene Dieen

Monomeer) products were developed. Root resistance can be achieved either by

a laminated upper layer (usually copper) or by chemical additives in the coating.

(Hendriks and Hooker, March, 1994)

This type of membrane is manufactured from many different formulae, yielding

materials with different characteristics. It is recommended that membrane which

meet the following requirements should be used:

- resist root penetration and UV rays (some are not resistant)

- tolerate severe changes in temperature and atmospheric condition

- flexible to meet building movement at construction joints and intersections with

M.roddroofing.com
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vertical elements

- resist suface wear during construction and after installation

Correct and met¡culous application of the waterproof membrane is essential

to the viability of the rooftop garden. Quality control must be assured through

knowledgeable roofing operative procedures. Water ímpermeability tests should be

made immediately following membrane application, with a minimum duration of 24

hours although 48 hours preferred.

Liquid-applied Membrane

The liquid-applied membrane provides superior waterproofing and allows easier

maintenance. The synthetic membrane material is available in a hot or cold liquid

form that is sprayed or painted onto or applied with a squeegee to the roof' This

method eliminates the problem of joints, which are a point for potential failure in

sheet elastomers. It also can be easier to apply to vertical structures and corners,

such as those on raised planter beds, and thus is less likely to fail at these critical

points. (Osmundson 1999, 160)

2. Drainage

Some form of drainage is essential to ensure the proper range of water content in

the growing medium. The drainage layer is installed over a waterproofing membrane

M.carl¡sletcw.com
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to remove excess water and prevent saturation of the growing medium. Too much

water will cause root rot. Too little water will result in poor vegetation growth' In

some cases, the drainage layer can be designed to retain some water and serue as

a reseruoir for irrigating plants between rainfalls, Drainage medium options range

from gravel to various materials designed specifically for this purpose. A variety of

materials and depths can be used for the drainage layer depending on how little or

how much water is to be retained on the rooftop garden.

Drainage layer materials that have been used since early times, including pebbles,

broken rocks and crushed bricK have also been used in modern times. However,

over the last 30 years, a number of specialized drainage layer products have been

developed, including premoulded synthetic elements (Hendricks 1994, 23). Plastic

foam materials are popular in Germany, Holland, and Belgium where they have an

expected life span of at least 25 years and can retain up to 80 percent of their volume

in water. This is a dramatically upgraded retaining capacity compared with 30-40

percent of the volume for gravel or clay granulates.

Drainage points should be carefully planned and built. Drainage membrane layers

must be totally hidden below the substrate. On the other hand, the drain outlet

should be recognizable and accessible from above and below the surface' The

drain that collects water is also an impoftant component of the drainage system.

Hendricks notes that the system should be fitted with a basket construction and

cleaned at least every season. Drain design should permit water to flow into the top

surface at ground-suface level as well as through the sides of the drain below the

36
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surface. (Osmundson 1999, 167) This allows water runoff from the suface and

subsurface drainage layers. There are several different types of drain that can

be used depending on depth, type of suface and space, and amount of water

runoff. A successful drainage depends on the substrate having an appropriate

slope (at least 2olo with 4olo preferred). It is also important to install adequate

amounts of drainage material along eaves and near outlets (Hendricks L994,

23).

3. Insulation and Filtration

Insulation is a primary concern in achieving energy conseruation in the built

environment. Its function is simply to prevent heat energy from transfer

between two different temperature spaces. The most popular method in the

rooftop garden is "the installation of a 50mm layer of rigid extruded polystyrene

(such as Styrofoam) foam above the board protecting the waterproofing"

(Osmundson 1999, 162). It is light in weight, easy to cut, strong enough to

resist light traffic, and moisture resistant. Commonly, insulation is an integral

part of the architect's initial responsibility under building codes, but few cases

need its addition as part of the rooftop garden design process. In terms of

conseruing energy, it is well known that rooftop gardens play a significant role

in providing an insulation barrier as effectively as does the insulation layer

itself.

Filtration is another aspect of the layered structure of rooftop gardens. Water

porT ó
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passing through the planting medium to the drainage system can carry with

¡t b¡ts of soil, mulch, and plant debris. If this water is not filtered, valuable

planting medium can be lost to the building's drainage system, and the drains

themselves can become clogged or blocked. A common traditional practice is

to use a 50mm glass fibre mat and a 50mm thick layer of peat for filtering and

storing moisture. More advanced materials have also been employed - like

polypropylene and polyethylene mat. The peat layer is no longer necessary.

The filter layer must be installed carefully, with overlaps of at least 100mm. It

must be folded up along all vertical edges, just above the top of the substrate,

and finished with a strip of self-adhering membrane (Hendricks 1994' 23).

4. Planting

Natural plant materials are generally used in contemporary rooftop landscapes.

There are, however, rooftop landscapes that have been successfully

implemented without natural plant material. In most cases, intensive and

extensive rooftop gardens support a wide range of plants from lawns to trees

of considerable height.

In order to achieve successful rooftop planting, several considerations must

be carefully examined and responded to. These include "soil weight and

depth, soil consistency, drainage, ultimate height, ultimate spread of roots

and crown, type of root System, resistance to drought and overwatering,

potential life span, the mix of plant types, and the ease or difficulty of
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replacement" (Osmundson 1999, 257). In other words, the choice of

appropriate plant species becomes a s¡gn¡ficant factor in rooftop garden

planting. Characteristics to be considered when select¡ng plant species

include penetration of the membrane and potential roof damage, excessive

leaf or fruit drop, self seeding, reactions to excessively ac¡d or alkaline

soils, resistance to drought and tolerance for overwatering, surface rooting'

acceptance of root pruning, and ability to survive the drying out or freezing

of roots.

Osmundson notes that in roof gardens, ground covers, lawn, and ornamental

annuals and perennials are chosen using essentially the same criteria as

for ground level gardens. Trees and woody plants require more careful

consideration, because they should be the longest-lived plants and are the

most costly to purchase and install.

With respect to methods of tree planting, one of the most ¡mportant

functions of soil depth is to act as an anchor aga¡nst wind for the roots of

larger plants. With the shallower soil profiles available in rooftop gardens,

problems of inadequate anchorage may be solved by the guying of roots

to underground baulks of tímber, or more simply by having a grid of heavy

steel mesh placed below the soil which roots can grab on to (Hitchmough

L992,42). Trees should be braced when planted, and the braces should be

left in place permanently and allowed to rot away underground as the roots

grow horizontally and the tree matures. The following illustration shows
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some technical solutions for the planting of trees. It is recommended that deciduous

trees that are braced or guyed should have this done immediately after wrapping is

completed. Evergreen trees and bare-rooted deciduous trees should be braced or

guyed immediately after Planting.

In most documents on roof gardens, soil volumes are specified in terms of

profile depth. Depth specifications have become institutionalized in the landscape

architecture literature - for example 150-300mm for turfl 450mm for groundcover,

600mm for shrubs, and 800-1300mm for trees. In practice these depths are often

satisfactory although they should really be seen as rules of thumb.

5. Growing Medium

The soil used for rooftop landscapes is another critical element. The special

environment of rooftop landscapes requires a strong, light, well-drained, moisÇ

long-lasting, stable, and inexpensive soil. Clearly, the growing medium cannot be the

same as that for ground-level planting.

Another critical requirement for rooftop landscape is to prevent the loss of soil and

its organic mate¡al through the drainage medium. In order to reduce this problem,

a root-proof filter fabric must separate the growing medium from the drainage layer.

Sometimes inappropriately chosen growing media cause the failure of a whole

planting design - for instance silty growing medium can cause root rot and additional

.., 
,;

Eye-hook in concrete
with guy wire

Dead man footing

Guying or Brac¡ng a tree above gþund (osmundson 1999)
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load on the roof because it blocks the filter fabric, thereby causing an excess of

water.

A fufther issue with respect to growing medium is loss of organic material. Organic

material can be dissolved in water which then passes through filter fabrics and

drainage layers. This requires, in turn, frequent application of feftilizer and a

decrease in the medium's volume. Consequent shrinkage or slumping of the medium

deprives plants of the space needed for root growth and encourages compaction

of the remaining material. It is of great impoftance to select a growing medium

that can satisfo all the requirements stated above. Clearly, field soil used for normal

ground-level planting must be avoided because of concerns about, inter alia, weight,

silt content, low organic content, and lack of macropores. (Osmundson 1999, 175)

Traditionally, a growing mix consisting of 45o/o graded sand, 45o/o expanded shale,

and 10o/o humus would be recommended for rooftop planting. Although many types

of planting medium have been developed in recent years, the ideal growing medium

can rarely be selected because of the difficulty of obtaining verifiable test results.

Components of growing media can include:

Diatomaceous Earth - another amendment for growing media. Osmundson notes

that it was commonly used as an abrasive in the filtration systems of swimming

pools; as an inert ingredient in explosives, and as insulation for boilers and steam

pipes. More recently it has been identified as an important soil addictive for golf

courses and in growing nursery plants. Diatomaceous earth consists of the remains

4T
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of ancient one-celled sea algae, diatoms, whose tÍny silicate skeletons are found in

deposits around the world. After processing, the result is a hard, lightweight, stone-

like substance that is highly water-absorbent and does not compact. The product is

offered in coarse, regular, and fine particles. It could be considered as a replacement

for short-lived organic humus such as peat or nitrolized sawdusts in rooftop gardens.

(Osmunson t999, L76)

Perlite and vermiculite - widely used in current rooftop soil mixes. They are

natural inorganic materials that have been heated to expand and produce air pockets

inside. Perlite is expanded volcanic glass, and vermiculite is expanded mica. Perlite

is a white, lightweight material, derived from volcanic rock which is then treated in a

furnace using a process known as exfoliation. It is often used as a soil additive. 3mm

to 6mm pellets can be used alone as a growing medium, but cannot provide enough

anchorage for larger plants. It is commonly used to start seeds and cuttings which are

then easily transplanted after rooting. Perlite is the cheapest form of growing medium

and it also has effective capillariÇ. However, perlite does have a tendency to attract

algae. This causes a green stain on its surface which, although not harmful, is often

considered unsightly. Covering the green areas with fresh Perlite keeps algae out of

sight and under control.

Vermiculite is a similar medium to perlite and they are often mixed together. Derived

from heat-expanded mica, vermiculite differs from perlite in appearance. It is shiny

and flaky. Commercial mixes sold as soil additives or as growing media often contain

a mÍxture of perlite and/or vermiculite along with peat moss. They can retain water

ons
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and nutrient within the soil as well as providing aeration. They are, however, quite

fragile and their durability has not been fully tested. According to Dr. Francis Gouin of

the University of Maryland, they can not withstand the freeze/thaw cycle of northern

climates (Osmundson 1999, 178). Nevertheless, they are one of the more successful

and more commonly used amendments for soil mixes.

Recently a large number of artificial lightweight soils for rooftop gardens has come

onto the market. These include technological transformations of organic or inorganic

materials; the use of recycled materials, and even recycled expanded polystyrene

with composted organic materials. Nevertheless, growing media must be selected

according to the condition of the site, the chosen plant species, and, most impoftantly,

their cost.

Grodan, a rockwool product, is a more advanced growing medium developed in

Denmark. It consists of sheets or blocks of a special form of basalt rockwool fibre,

which is sometimes used for thermal insulation. Grodan is produced from lumps

of volcanic rock. The rock is heated and spun into fine fibres, then cooled and

compacted. The high absorbency of the fibrous structure permits good air retention

and high water-holding capacity. Ease of use gives this medium particular appeal. It

provides roots with a good balance of water and oxygen. It also has advantages of

being:

- able to accommodate easily the root ball or bare roots

- easy to handle
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- free of pests, disease, and weed seeds

It is sold ín a wide range of dimensions, types and densities including cubes, blocks,

soil mixes and slabs so that it can be used in various planting situations. It is simply

placed and soaked with water, and provides a stable root zone for plants. Small cubes

are used for starting seeds and cuttings, 70mm or 100mm cubes for small plants or

for intermediate growth, and slabs are used for larger plants together with continuous

drip or flood and drain systems.

Gleenmix, a commercial medium developed by Grodonia in Denmark is made by

blending different grades of rockwool. This optimizes the ratio of moisture to air

cavities in a growing medium. Greenmix is crumbly to the touch and is buffered

wÍth clay and lignite to help maintain a neutral pH. Its main quality is that it retains

more moisture than other media but also allows plenty of air around a plant's roots.

It is vÍewed as "the medium of the fttture." However, Greenmix is more expensive

than other media such as perlite or clay pebbles and therefore is not always a viable

proposition for small-scale growers. Greenmix is particularly popular with orchid

growers.

6. Irrigation

Traditionally, the most commonly used irrigation system for rooftop planting are:

overhead systems spraying water over the entire planted area, and drip emitters

or small spray heads attached to flexible plastic tubing above the roots of plants,
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releasing controlled quantities of water for each plant.

The advanced technology in currently available irrigation systems allows a choice

between more durable, low maintenance systems, and more versatile systems.

Osmundson mentions two methods of irrígation for rooftop planting devised by the

Optima and ZinCo companies. Essentially, they use the principles of capillary action.

Optima's system, widely used in Europe, can maintain the continuous permanent

water level achieved with stand pipes which have the disadvantage of allowing excess

water to overflow to drains. Conversely, a built-in float valve is activated when the

surface of the water reaches a preset low level.

One of the most reliable irrigation control devices for roof gardens is the use of

moisture sensors in the substrate. These are pre-programmed to operate a solenoid

valve and provide water once the soil dries out to a given value. Whether the irrigation

system is manual, or partially, or fully automated, the value of moisture-sensing

devices such as tensiometres cannot be overstated (Peterson,48).

In summary a wide range of irrigation systems is available on the market. Depending

on economic, aesthetic, and practical considerations, careful specification by the

landscape designer is critical to the success of watering systems on rooftop gardens.

Planting

Planting medium

Water

capillary

medium

plastic tank

waterproof
membrane

ztncog dra¡n units for ¡ïigation (osmundson 1999)
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Bishop Grandin

Location

The site is located close to the junction of Bishop Grandin and Pembina Highway

on the southern fringe of winnipeg. It is bounded to the north by three storey

apaftment buildings. To the east the site ís bounded by the Summerland

apartment building on University Crescent. To the west the site is bounded by

local commercial buildings and the Pembina Highway which is one of the main

traffic routes through southern Winnipeg. A twelve storey apaftment building

and an eight storey co-op housing development surrounded by a group of two

storey condominiums are located to the south of the site (see location map)'

N
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Context

Most of the surrounding areas to the east and south are occupied by residential blocks.

The Southwood golf course lies to the south of the residential areas. There is a local

commercial block nearby along Pembina Highway to the west. The site is located in a

rrgf' "S transitional area between residentialand commercial land uses. Bus

routes run along both Pembina Highway and University Crescent.

Bus routes along Pembina Highway link the site to Downtown

Winnipeg. Additional bus routes along University Crescent run to

and from the University of Manitoba. The site is also a significant

transport where passengers can transfer to other

such as St. V¡tal to the east.

I

ã
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Building Description

Architects: Waisman Architectural Group

Builders: Baxter GrouP Ltd.

Stru ctu ra I En g i n eers : Read -J on es-Ch ri stoffe rson

Construction Date : L972

Summerland Building, the site for this practicum, has its twin fifteen-storey

tòwers completely enclosed by a huge glass-and-plastic laminate bubble
:l

s¡þnning the 2l-metre distance between the towers' On the sides, glass

paùels attached to steel hollow structural sections (HSS) stretch from the

domed roof to the ground, a height of 53 metres. One of the features of this

ng rs an indoor recreational coufiard that contains a swimming pool,

putting green together with a variety of tropical plants thriving in a

control led 22.5' C tem Perature.

appearance of the dome is derived from the steel which forms the

to which the domed single layer of glass and plastic laminate is

. The glass end walls are framed with 600 mm wide flange I beams

span from building to building at every second balcony (waisman, 1)

building complex contains 401 suites, most of them containing one or

two bedrooms. Each apartment has either a 1.8 or 2.4 metre balcony. Half

the apaftments face the atrium and the other half look out onto the urban

landscape.

and

port 7
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Site Description

The site is located on the roof of the parking garage adjacent to the west tower of main building. It has an area of approximately

5,000 square metres. Additional recreational space was originally supposed to be provided on the site: two tennis coutts, a volleyball

court, a shuffleboard court, barbeque pits and a 370-metre jogging track. Only two tennis court-size fences are currently on the site

and no surfacinq for tennis courts exists'

The site is on a flat concrete slab 2.5 metres higher than grade. It is on top of a two floor parking garage. The parking garage has

separate access by way of two 5 metre wide ramps, so that vehicles can enter the garage under the site from Pembina Highway' The

site, however, does not have any pedestrian access from the west. It is surrounded to the north and west by planted areas that are

partly covering the site, giving the appearance of an earth-sheltered roof.
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Microclimate

An adjacent tower to the easÇ as shown in the 3D shadow pattern models, creates shade on

the site throughout the morning all year round. Sunshine does, however, permeate the entire

site in daytime because there are no buildings to the southeast blocking sunlight.

Wind is a source of discomfoft on the roof in winter, whereas it can increase the comfort of

outdoor areas in the warmer months. In summer, the predominant wind is from the south and

southeast. This is screened by the adjacent l2-storey apaftment building. Even though winds

from the nofth and northwest in winter are more or less mitigated by the 3-storey building,

the predominant winter wind has the strongest impact on the site. Snow accumulation is quite

light on the site and does not currently cause serious loading problem because wind in the

area breaks up into many swirls and eddies.

Vehicular and Pedestrian Circulation

Access is currently only available from the second level of the west tower because of safety

concerns. There is another access, which is currently unused, from the parking garage at the

main level. Occupants of the building can only access the site via the door at the second floor

of the west building. Parking garages under the site are accessed by two separate vehicular

ramps from Pembina Highway. Another exit at the west side of the garage is kept locked.

Occupants intending to use commercial blocks to the west are having difficulty in obtaining

access to the wesÇ because they should pass through the dark parking garage and exit and
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entrance through the garage doot:

Structure

The finished grade of the roof is 2.5 metres above the established main elevation. The finishing

material on the site is concrete with a series of asphalt roofing strips. The entire slab of the

site is supported by the surrounding reinforced concrete walls and two 250 mm wide internal

walls running through the whole length of the site from east to west. The distance between

these walls is approximately 20 metres.

The origínal plans shows that the foundation and walls have been designed for the dead loads

of the wall plus a dead load of 300 kg per square metre and a live load of 250k9 per square

metre. The allowed live load takes into account the snow load roof requirement in Winnipeg

together with provisions for other facilities that might be installed on the roof. The dead load

of the site ís more important to the design of the rooftop garden.

User Analysis

The profile of the residents who would probably be the main user of the site was obtained

from the manager's office of the Summerland Apartments in February 2001. Based on this

demographic information, the occupants of the building consist of 47 o/o seníors, 28olo students,

and24o/o working people. Like most apartment housing in Winnipeg, Summerland Apaftments
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is used as a residential building by seniors. The location of the building means that university

students are one of the main tenant groups. The ethnic composition of the residents is quite

diverse, and increasingly most tenants are immigrants.

Obseruation throughout the year and interuiews with the housing manager enabled projection

of likely user requirements for the site. The existing indoor atrium is recognized as the main

feature of the building. It becomes an ínternal and external landmark providing recreational

facilities to residents. Use of the interior garden, nevertheless, remains limited. This

occasionally includes a stroll for a small number of seniors, children's swimming in the indoor

pool, and sitting on benches. Those activities can mainly be seen in winter. In summer very

few daytime activities are seen in the atrium because it is a very humid warm envíronment.

The roof of the parking garage is occasionally used as a children's playing area, even though

there are no outdoor recreation facílities.

Summerland does not currently provide any other outdoor space for any social gatherings or

for recreation. Only an indoor lounge room is being provided for seniors'social gatherings.

Tênants intending to shop at the commercial block to the west have difficulty passing through

the dark parking garage in order to go in and out. Pedestrian access is not provided on the

site. The residents facing the indoor garden are limited to use of their balcony area. They

cannot enjoy barbeques and are obliged to be careful not to make any noise or smell.

Overall, no outdoor activity area exists on the site or on adjacent buildings. Residents

therefore seek other venues for outdoor activities. Facilities for gardening, walking, crafting,

exercising, viewing, sitting, listening, meditating and grieving do not currently exist for them

on the site.
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Conceptual Framework

"In the landscape, the context is everything, from the cosmos to the park, so the

real question is, what idea arises out of that? " - George Hargreaves

The overriding concept of this project is to establish a strategy for site-specific

application. Site-generated garden embod¡es character¡stics that could be defined

as sense and sensibility. According to lrwin, every aspect of the site, both visible

and ínvisible was investigated to attain a series of cue, "the impression the site

presents to all of the senses of the body and the mind" (Cooper, 2000). All of these

impressions as well as visual phenomena, were transformed into inspirational and

physical structure of the site.

The surrounding architecture was a key to establish this transforamtion. This was

primarily because the project is a later addition to an established building.

'The overpowering architectural setting is a starting point, then, I began to

think in terms of geometry compounding the geometry to pattern and the

pattern to texture" - Irwin (Cooper 2000),
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The intention of this approach is to ensure that the buildings and landscape are

interweaved "from the flower out to the buildings, and from the buildings back to

the flower" (Cooper 2000) . The other impressions from the presence of the site

include

Time and change

Texture

Constraint (function)

Desire for twofold sight

Fear and safety

Communication

Designed components of the garden are a response to the presence and impression

act as metaphor for the given site and are integrated with its context.

t:
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Top: De Charmdnt 1992 P43
M¡\ddle : www ¡magnofcoloÊfu -com

Botton : Cooær 2000, P139

Creating a sense of communitY

community gardening is an effective way to build a sense of community, local

spirit, and pride. By providing spaces for community garden allotment and other

participatory activities, a sense of community can be created and enhanced' In

addition, it provides an opportunity to meet neighbors and share their experience in

a healthy atmosPhere.

Community garden plots (container garden),

Christmas tree display, Garage Sale or Auction

Providing a varieÇ of activities

Lack of recreational space is also a fundamental issue on the site. Gathering and

sitting areas, barbeque pits, a running track, and children's outdoors activity areas

are proposed. A multi-use court can be used for children's play, for community

events such as christmas tree displays and garage sales, and for other recreational

activities. Boardwalks in a circular form can provide spaces for running or for walking,

as well as main pedestrian passage to the building. Barbeque pit is placed on the

edge of the site to provide an opportunity for indoor residents.

Multi-use court, Barbeque pits, Boardwalk
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Design

Providing spaces for seniors

As noted, the largest group of resident is seniors. A contemplative and therapeutic

garden is proposed on the east side of the site. Therapeutic benefits for seniors or

other groups of users can be offered by the creation of a bare-foot wal( embossed

benches, and herb gardens. The contemplative garden is blended with the therapeutic

garden area by creatíng enclosure with planting and fencing.

Bare-foot walk & Dry stream, Therapeutic bench, Herb garden, and Contemplative garden

Creating a wildlife habitat

Spaces for native species can provide habitat for some local wildlife such as local

bird and insect species. Extensive green roof space is proposed on the site in an

attempt to providing the habitat for indigenous species. It can also help to create a

network of habitats islands, while green roofs are not substitutes for natural habitat.

In some respects, according to PecK more plentiful prairie grass species can be

accommodated on the roof that at grade (Peck 1999). This type of area also has the

benefit of requiring less maintenance.

Extensive green roof with indigenous grass and Sedum
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Existing Berm

Pavilion & Seaüng

Boardwalk

Earth€heltered Berm

Raised Planter

Foot Bridge

Dry Stream &
Bare-foot walk

Gr¿ss Planting

. Therapeutic Bench

Screening Sculpture

Serv¡ce Access

Sand Bed w/
Fabric Canopy

,{

tu
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Universal Access

Community Garden Allotment
vehicularAccessto --

Underground

B.B.Q Pits & Picnic Tables .. -

Vehicular Access to Parking
Mult¡-use Court

Stairs - -. -

Childrenb Play Area

Sedum Planting

Sculpture Display

Ra¡l¡ng w¡th Parapet
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Barbeque Area Bridged Walk

Tmber and metal are proposed for tables, seats, and screen fence The wooden foot bridge is designed to provide a variety of
posts. Residents of indoor-facing units, in particular, can enjoy experiences on the boardwal( the main pedestrian path. The

picnic activities. Coniferous trees were used for screening from bridge also helps to create a sense of enclosure for therapeutic/
adjacent traffic. contemplative garden.
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Christmas Tree Display at Multi Use Couft Therapeutic / Contemplative Gatden

In order to create a seasonal atmosphere, the multi-use court Located along the residents unit and grassland, this garden is

is proposed as a venue for a christmas tree display event, using comprisedof therapeuticbenches,herbgarden,drystream lbare-
coniferous trees grown in removable containers, and located at the foot walk and screeing sculpture. It is designed as an enclosed and

edge of the site in summer season. quiet space primarily for seniors.
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Community Garden Allotment Entry Area

circular timber containers of different size and height were A gateway - concrete with flood lighting - creates a strong sense of

designed to provide opportunities for residents to grow vegetables entry and is visible from the surrounding area. In order to achieve

or flowers. 
-Fr'' 

suitable and comfortable access, a combination of a ramp and a

staircase is ProPosed.

66



QorI T

Multi-use CouÉ

At the centre of the site, this court accommodates many different
type of activity, such as christmas tree displays, spotts activities,
garage sales, auctions, and other organized events. Differentiated
flood lightings creates a sense of a water feature at night time.
Linear raised planters help to create visual framing.

Indigenous Grass Planting Area

As an extensive system of rooftop gardens, this space was

designed to deal with structural constraints, as well as to provide

buffers to adjacent building.

Design Applicotion
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Site Furnishings
Pavilion

The therapeutic Bench - wood, concrete, embossed rubber - is
The pavilion is the key feature of the entry plaza, and has a designed to provide a massage-Çpe experience. It offers different
steel frame, wooden curvilinear seating, and a semi-transparent Vpes of sitting position.
canopy.

The entry feature is comprised of concrete, metal sign, and flood
lighting

The barbeque pit and picnic tables are made of timber, steel, and

wood
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Metal ra¡ling

Waterproofing Membrane

(Thermo-fu sible Plastic F¡lm)

Waterproofing Membrane

Gravel

Cement curb

Rubber

Typical Section (Grass Planting Area)
scale 1:10

Vegetation

Grow¡ng Medium

Drainage Layer - Polystrene Panel

Waterproofing Membrane

Filter Blanket

Rigid lnsulation

Concrete Slab

rl¡tr
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Stainless Steel Eye Bolt

Concrete Retaìn¡ng Wall

Recessed Tree Planter Lighting

lnsulation

Grow¡ng Medium

Filter Fabric

Guy Wie

Cedar Trìm Strip

S¡de DEin Perforations

lnsulation Board
Dra¡nage Panel

Concrete Slab

Typical Section (Raised Planter)
scale 1:25

,,4'
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Sedum Species

Sedum acre
Sedum album
Sedum kamtachaticum
Sedum red
Sedum reflexum
Sedum sexangulare
Sedum spedrble'Matrona'
Sedum spurium

Design Applicotion

Recommended Planting List

Tree

Betula papyrifera uar papyrifera
Larix lancina
Pcea glauca
Populus tremuloides

Native Grass Species

Achillea millefolium
Anemone canadensis
AquilegÍa spp.
Aster nouae-angliae
Echinacea palida
Gaillardia aristata
Geum trifolorum
He lia n th us diua rica tus
Heuchera richardsonit
Liatrß lrqulistylß
Monarda spp.
Panicum utrgatum
Penstemon hircutus
Psoralea esculenta
Ratibda pinnata
Rudbeckn hirta
Solida g o m Ísso u rlensis
Stipa vindula
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