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ABSTRACT 

What do we find the world around us? Every thing is natural or man-
made. Nature is a natural phenomenon but architecture is man made. Life and 
build forms sustain in the nature without any conflict. How ever in the past 
couple of centuries specially after the beginning of the "Industrial revolution". 
Man has been accused of the promoting development at the cost of 
environment and quality of human life. 

Sustainable development as path of progress needs the need and 
aspiration of the present generation without compromising the ability of future 
generation to meet their needs. Architecture and social needs falls parallel to 
each other in designing for sustainable built environment. 

What is design? Design is the innate pattern making impulse of human 
beings. Design and architecture are tools mankind uses to change an adapt to 
its environment extend human capacities and thus comprehensively change. 

Sustainable design is to observe nature, which is lavish in design. It is 
there for us to see and explore its richness to the full with in the frame of 
sustainability, which is in our reach at all times. 

Design involves mans creativity. 'Creativity' is achieved by inspirations. 
'Inspiration' we acquire by observing nature as the source of sustainability. 

Industrial projects have polluted water, air and soil. To accommodate 
the growing population land has turned into a veritable jungle. Our future is 
uncertain and it's the time to design for sustainable built environment. 

Taking tradition as the accumulated wisdom of the past and learning 
from it, it is up to us to design habitable and environmentally responsible built 



I 

environment, which is sustainable. Design for a sustainable built environment 
is a multi source synthesis. 

As a holistic approach, this study analytically examined it. 
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The concept of sustainability and its relationship to Architecture 
Chaptvr onu Tim concopt ol sustainnblo ckivulopiiKint 

INTRODUCTION 

The contemporary societies undergoing a qualitative transformation. 
The age of uncontrolled industrialization is giving way to a new wave of social 
development. The resent advances in information and communication 
technology have opened up new vistas of creativity. The interaction and 
conspiration among peoples show that a new dawn is emerging in the 
evaluation of human civilization. 

Architecture as a mother of discipline has to response to these changes 
in societal and environmental context. Architecture as an art and science of 
the built environment has to build up and integrated understanding of the 
theory and practice related to specific contexts. This requires a scientific and 
rational approach to create the base for its further development. An approach, 
which helps mankind to, achieved higher level of living patterns, which is 
sustainable. 

According to the Oxford dictionary to sustain means to keep going 
holding up or to support. In designing in sustainability can be looked at from 
many angles. Eg. Financial, environmental, functional, spatial, etc. There is a 
growing awareness that sustainable design is necessary to be to hold up the 
built environment for the needs of nature and society for future and also future 
generations. 

Sustainable development can be defined as a path or program to meet 
the needs and aspirations of the present generations without compromising 
the ability of future generation to meet their needs. Building and built 
environment play a major role in human impact in environment. It should be 
considered as socially, economically and culturally sustainable development, 
for the benefit of the present and future. 

1 
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According to the AIA Chicago declaration sustainable design can avoid 
adverse effect on environment in economical, social and cultural well being of 
the human being. Sustainable design can be accepted within the framework of 
sustainable development because these two fall parallel to each other in the 
development process of the country 

We as designers of the built environment are responsible for creating 
an environment for human beings that are both extremely habitable and 
environmentally responsible. Our traditional architecture possessed the 
sustainability of the past. It echoes the environmental harmony with built and 
unbuilt. Unconsciously our ancestors were adhered to sustainable life style. 
Nature was the most inspired factor in designing, increasing the relation ship 
of temple, tank and people, which sustained for years. So its important to peep 
into the past, as a proverb explains that there can be no present without a 
past, no future without both. 

It's the challenge of the present day architects, designers, and urban 
planners to design a sustainable built environment in a situation of the 
qualitative aspects of human life. It is a long journey build able land area and 
demand for the shelter for the increasing population, which are, constrains in 
design in the future and achieving sustainable built environment. 

It is important to study the implication of contemporary building 
practices on the built environment and to propose a holistic approach, which 
considers environment friendliness, and contextual compatibility, which are the 
main factors in achieving sustainability in all designs. 

In this dissertation some of the key issues of today architecture have 
been explored. It is hoped that a dialog with a perspective towards future shall 
be initiated in designing for sustainable built environment. In the first chapter 
the concept of sustainable development and its contribution towards a 
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sustainable built environment is discussed. The second chapter its peeping to 
the past in searching the roots of sustainability. Third chapter is devoted to 
implication of contemporary building practices on built environment. Finally the 
fourth chapter approaches to a path in 'Design for sustainable built 
environment. 
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THE CONCEPT OF SUSTAINABLE DEVELOPMENT 



The concept of sustainability and its relationship to Architecture 
Chapter one: The concept of sustainable development 

1.1 Sustainable development 

In 1980s and 90s the term sustainable development was a main topic in 
development programmes and in many fields all around the world. Mainly it 
was to safeguard the natural environment while pursuing with development, 
although it is linked with the natural environment. It is not really the 
conservation of nature, apart from conservation of natural, social and cultural 
environment it is development oriented. It is explained in some of the 
occasions as a new concept of economic growth. However it is connected with 
the use of earth's resources for the development. Therefore it can be simply 

explained as the clear and wise use of resources in our habitat. According 
to UNCHS media release 1992 World Habitat Day, 

"A system, which utilizes the available resources for the needs of the 

present generation without compromising the needs of the future 

generations. " 

could be described as sustainable development pattern. Sustainable 
development has been described as an economic growth also, 

"Sustainable development does not imply absolute limit to growth and it 

is not a new name for environmental protection. It is a new concept of 

economic growth" 

(Brundtland, 1'987VP .viii) 

Sustainable development requires more equitable distribution and equal 
opportunities within and among nations. It must be a goal for all nations 
developed and developing alike. Indeed it is a goal for the whole global 
community. 
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1.1.2 The C o n c e p t 

As a result of a general assembly resolution of the World Commission 
on Environment and Development created by the United Nations Organization, 
the notion of sustainable development was presented. This commission was 
chaired by Mrs. Gro Harleen Brandlend then the Prime minister of Norway. 
The concept of sustainable development was more popularized by the 
Brudtland Report in 1987. 

The report defines sustainable development as paths of progress, 
which meet the need, and aspiration of the present generation without 
compromising the ability of future generations to meet their needs. As 
expressed in the following Quotation; 

"Sustainable development does not imply a fixed state. It is a process of 

change in which economic and fiscal policies, trade and foreign policies, 

energy, agricultural and industrial policies all aim to induce development 

path that are economically, socially and ecologically sustainable." 

Gro Harleen, Brudtland, 1987 

Meaning of sustainable development is elusive because the concept is 
vague and complex. Its vagueness encourages environmentalists, politicians, 
architects among many to claim to be pursuing sustainable goals. Its complex 
city stimulates a wide range of potential definitions, which can be used to 
support divergent objectives. 

"Sustainable development is an integrating concept bringing together 

local and global short and long term environment and development. It 

urges the need for action now to defend the future." 

Andrew Blowers, 1993, p. 7 

5 
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Sustainable development cannot and will not be achieved in a world 

ridden by poverty Therefore UN report calls for a new era of economic growth, 

one that is forceful globally and environmentally sustainable with the content 

that enhances the natural base rather than degrading it. 

Clearly, sustainable development also requires that we attain a balance 
between the population and the carrying capacity of our planet. It's only in a 
world that is safer to live which gives the poor more self-respect and hope for 
their lives and future. 

The production of enough food to feed the doubled world population 
seems within our reach. This includes access to food for those who need it 
and assuring environmentally sustainable agricultural practices. 

Sustainable development implies that economy and ecology will have to 
merge and environmental concerns must become an integral part of the 
decision making at all levels. After all, our common future depend upon our 
present action. 
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1.1.3 Goals of sustainable development 

Andrew Blowers (1993) identifies the following five fundamental goals that 
should guide all decisions concerning future developments for any 
development to be sustainable. 

1. Resource Conservation 
2. Built Development 
3. Environmental Quality 
4. Social Equality 
5. Political Participation 

1.1.3.1 Resource Conservat ion 

Sustainable development involves the continuing supply of resources 
for future generations. It means the efficient use of non-renewable energy and 
mineral resources through higher productivity, recycling, the development of 
alternative technologies and substitution where it's possible and not 
environmentally harmful. It also requires the protection of biological diversity; 
thereby maintain the potential of species and habitats to assist the 
development of industry, agriculture, medicine and architecture. 

1.1.3.2 Built Development 

This goal is concerned with the use of physical resources and their 
impact on the land Resource conservation requires patterns of developments 
that minimize energy consumption, maintenance of the productivity of land and 
encourage the reuse of buildings. It ensures-that the development and use of 
built environment, respects and is in harmony with natural environment. The 
relationship between the two is designed to be one of balance and mutual 
enhancement, which encourages sustainability. 

7 
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1.1.3.3 Environmental Quality 

Development must also respect environmental quality. It states to 
prevent or reduce processes that degrade or pollute the environment, to 
protect the regenerative capacity of ecosystem and to prevent developments 
that are detrimental to human health or that diminish the quality of life. It must 
also be an aim to improve and enhance environmental quality especially in 
those areas already degraded or grossly polluted 

1.1.3.4. Social Equality 

Patterns of trade aid and investment are largely shaped by the 
demands of the richer countries. Implicit in these patterns are inequalities that 
intensify the pressure on the environment through resource exploitation with 
the destruction of ecosystems and creation of pollution. 

There is also the need to bequeath to the future environmental 
resources at least as good as those, which exist today. This is the principle of 
equality between generations. Therefore policies which, seek to reduce social 
in equalities and moderate conflict within and between countries are in the 
long term environment inherent of rich and poor alike as said in the following 
quotation: 

"Sustainability is moral and social as well as physical concept". 

Economic Review, August 1992, p. 15 

It should prevent any development that increases the gap between rich 
and poor and encourages development that reduces social inequality. But 
promoting greater equality itself will to achieve sustainability since both rich 
and poor degrade the environment. 

8 
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1.1.3.5 Political Participation 

Contemporary pattern of living in the developed countries based on 
individualism, competition and conspicuous consumption are simply not 
sustainable. A sustainable environment cannot be achieved without the 
political commitment to make necessary changes in patterns of consumption, 
the allocation of resources and consequently in life styles. 

Policies for achieving sustainable development incorporated in above 
five goals, requires co-operation and co-ordination through planning in a broad 
sense, if they are to be fulfilled. 

The fifth goal is therefore is to change values, attitudes and by 
encouraging increased participation in political decision making and initiating 
environmental improvements at all levels from the local community upwards. 

1.2 Built Environment: Within the Frame of Sustainabil i ty 

1.2.1 Nature as a Source of Sustainabil ity 

The nature sustains due to the chemical processes that occur in the 
atmosphere, waters, and rocks of the earth itself and the 'non-living' portions 
of the atmosphere, the geosphere and hydrosphere. These are in an intimate 
balance with the living, dynamic communities of the earth. 

Elements not only come from the earth but return to it as well. The 
Oxygen that a plant produces by splitting water is given off to the atmosphere 
and then taken up by animals. The atmosphere contains Nitrogen in vast 
amounts but not in a form usable by plants. It is taken by some bacteria and 
blue algae, however and converted to a form that can be used by plants for 
protein synthesis. Ultimately Nitrogen is cycled through living systems and 
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back into the atmosphere. This cycling of material from earth through living 
systems and back to the earth is called biogeochemical cycling. According to 
what Mahlon G. Kelly and John C. McGrath (1975) says "a great deal of the 
environmental consequences of human activities are result of our intervention 
and disruption of nutrient cycles". 

Example: 1. The Water Cycle 
Of the materials that we will consider water possibly plays more important 
roles than any other nutrient in the biosphere. 

2. The Carbon Dioxide Cycle 
3. The Oxygen Cycle 

Considering the natural cycles a Chinese poet states: 

"7ao the way - the basic Chinese belief in an order and harmony in 

nature. This grand concepts originated in remote times from observation 

of the heavens and of nature - the rising and setting of the sun, moon 

and stars. The cycle of day and night and the rotation of the seasons 

suggesting the existence of laws of nature. A sort of divine legislation 

that regulated the pattern in the heavens and on earth. Its worth noting 

that the original purpose of rituals was to order the life of the community 

in harmony with forces of nature (Tao), on which subsistence and well 

being depended". 

Mai-Mai Sze (Quoted by Simons, 1983) 

Man and plants have speculated on nature the source of life and lives 
diversity for thousands of years when considering the life cycle of an 
Angiosperm, the plant itself has the potential of sustainability. After the 
pollination the embryo is fertilized by Embryo Sac, which has stored nutrients 
that leads to sustainable growth of the plant. 

10 
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Fig. 0 2 :Beeh i ve ; E x a m p l e for sus ta inab le 

an ima l built e n v i r o n m e n t 

From plant world we come to the animal world where animals too lived 
bound with the nature for years and years. They too built their environment 
without any damage to the equilibrium of nature. Beehive and the termites' 
castle are good examples sustainable animal built environments. 

It's clear that animals and plants were bound with Nature. Its 
interdependency made equilibrium towards 'a sustainable planet. The 
relationship between man and nature has been conceived as a deep 
reciprocal involvement in which each can affect the other. 

As the forces of Nature can bring prosperity or disaster to man so can 
man disrupt the delicate balance of Nature by his misdeeds 

"Heaven Earth and man constitute a single indivisible unity, which is 

governed by cosmic law". 

Nature 

\ 
Man 

7a o 

i l 
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1.2.2 Na tu re , Man a n d the Bu i l t E n v i r o n m e n t 

"Architecture is not an art it is a natural function it grows on the soil like 

animals and plants". 

Fernand Leger 

Man as we know him emerged about 4000 years ago using tint for tools 
and living wherever he lived in mouths of caves. He was a hunter. Now ever 
and from time to time his hunting expeditions took him far away from caves. 
He needed rest and sleep; he had to protect himself from wild animals and 
above all from the elements of Nature so he started to build shelter. Ian L. 
McHerg says, 

" C r e a f / v e n e s s as we see is a universal pre-requisite which man shared 

with all creatures" 

Ian L. McHerg, 1992, p. 84 

All shelters designed by peasants and villagers of world over worked 
out logical solutions by living close to the Nature. To survive their mode of 
living had to be in symbiosis with natural life. 

"Before man had power saws automatic hammers and all machinery we 

now have to cut wood into boards and stone into blocks they believed 

that rocks and trees had souls. Ancient builders worked their building 

materials carefully begged the stones forgiveness when they removed 

him from ground and asked the tree's pardon for thinning her branches 

when buildings were built by hand corner stones were laid with 

ceremony thresholds were blessed and the spirit of the built 

environment was reversed". 

Forest Wilson, 1984, p.67 
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The built environment had to be designed as the natural shells to 
protect and help their way of living just as forms of nature had to adjust their 
design to the conditions of their particular environment in order to sustain. 

Fig . 03 : Bui l t e n v i r o n m e n t merg ing wi th 

nature 

Any man made environment should be sustained with its natural 
environment if not it will collapse within it. Therefore we can conclude that 
there is deep correlative involvement between the sustainability of nature and 
the man made environment. 

Nature 
! h 

i 
•j—- Sustainability <̂ ~= 
i 

V 
Man made Environment 

Built Environment and sustainability reciprocates within a broader frame 
of nature. If the man made environment is not sustainable it will never 
withstand. 

Anthony C: Antoniadas (1992) states that total work of architecture is the 
aggregate of response to people and their needs + environmental constraints 
+ function + form + economy Therefore architecture to be sustainable we 
should widen the multiplicity of above factors. 

13 
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Social Sustainability 
Environmental Sustainability Sustainable 
Financial Sustainability A Holistic Approach towards—| Built 
Functional Sustainability j Environment 

Above chart shows how complex and difficult it is to achieve a 
Sustainable built environment. In this dissertation its more focus towards the 
environmental aspect of sustainability as the built environment replaces 
natural environment. Its need to balance, harmonize and integrate man's 
habitat with his ecological environment in all respects as Philip Drew states: 

"The pattern of life was founded in a sensitive symbiosis between man 

and nature. The subtle accommodation of man's needs with nature 

ensured the survival of both". 

Philip Drew, 1972, p.53 

Architecture as much as anything else is subject to these ecological 
directions. In order to assess the nature of the transition involved and the 
impact of this on the theory and practice of architecture it is necessary to study 
the uncertain future of built environment which is evolved in thinking about 
sustainability in built environment. 

1.2.3 S u s t a i n a b l e A r c h i t e c t u r e / D e s i g n 

The built environment and its pattern have a direct and clear 
relationship through a sustainable growth of any society. It is not possible to 
imagine a self-sustainable system of built environment, but a built 
environment, which will contribute to sustainable growth both in material and 
spiritual terms. The structures built by animals are identified as natural. But 
structures built by human are not considered natural. The natural structures 
are part of a sustainable system. 

14 
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When designing buildings for human occupation which contribute 
sustainable growth of a society, there are several factors to be considered 
such as, 

1 Land use pattern 
2. Use of material for construction work 
3. Use of energy during construction and during occupation 
4 Response to existing social orders 

1. Land use pattern 

Land use pattern has a direct influence on sustainable growth, when 
using for buildings. For example, the inappropriate use of land for human 
settlements would destroy the opportunities for a sustainable growth. It directly 
affects or reduces lands for agricultural production and forest cover. 

2. Use of building material for construct ion work 

The selection of appropriate building materials for construction works 
could be described as the most important factor in achieving a sustainable 
design in the field of Architecture. Building materials which is possible to 
convert the finished building material back to its original form with less amount 
of energy and materials which can be re generated within natural 

3. Use of energy during the construct ion and occupat ion 

Built structures consumeenergy for their construction and during 
occupation. Energy used during occupation can be controlled mainly using 
natural light and ventilation. Energy usages during construction have to be 
minimized by not using heavy machinery and sophisticated equipment. The 

15 
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encouraging of the use of energy from renewable resources is, as much as 
possible. 

4. Responding to existing social order 

Built structures can influence and modify the behavior pattern of people. 
Therefore in order to achieve a sustainable development we have to conserve 
not only the natural resources but also the social and cultural practices of 
people. 

According to 'above explanations, sustainable architecture can be 
simply described as the architecture, which is orientated towards sustainable 
future using sustainable solutions, following the orders of natural environment. 

1.3 Eco-sensit ive Architecture 

Any building activity has an indirect, but longer effectual impact upon the 
environment it feeds on. A building is not only and eye-catching objects in a 
plot of land but exist on a dependent of that environment, while also adding to 
that environment. This co-existence and interdependency should maintain a 
positive relationship with the environment for it to sustain itself and it needs to 
be. In short, building activity should conserve the environment including its 
ecology that it depends and exists on and must contribute positively to its 
making and its consumption. 

"Design is best not as a casual exercise in space planning, aesthetics, 

structure and mechanical and electrical system, but within ecologic and 

humanistic perspective" 

(Crowther, 1992: p. 9) 

16 
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Eco- sensitive architecture in its meaning is using local materials, local 
technology and processes which are inherent in a place. 

Simply defined, eco -sensitive architecture is that which is in its best 
possible ways in congruence with its own environment. In other words in 
harmony with its surroundings. 

1.4 The concept of Green Architecture 

It is found that building are responsible for a large part of the 
environmental degradation all over the world, As designers there is a 
responsibility on architects towards the preservation of the ecological systems 
that supports life on earth. - Therefore, the environmental awareness is 
increasing day by day. As a result of that man is developing an idea to have 
the sustainable solution for problems arising on the natural environment due to 
architectural applications. Green architectural concept is such an idea 
developed as a sustainable solutions for the achievements of sustainable 
future architecture, to understand the concept of green architecture, we must 
see how it is defined by experts. 

1.4.1 Green Architecture a definit ion 

The term 'green' generally gives a feeling of greenery that is natural 
fauna and flora. But here, the term green stands not only for the greenery but 
it goes beyond that to a meaning of environmental friendliness in a broader 
sense. 

When it is relate to architecture the term 'green' qualifies another 
adjective for architecture such as classical expressionist, modem or post 
modem. At a broader level, the concept of green architecture act as a green 
architectural ethic. 

17 
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This green architectural ethic can be described as a movement 
characterized by the aim of rediscovering architectural responses that are in 
harmony with the natural environment, responding to the past by reassessing 
and challenging conventional wisdom. 

Actually green architecture is a holistic approach to design of building 

which is to consider the resources which goes into building be they materials 

t or other, energy goes into it and the contribution of its users and so on. 

There are various ideas and concepts about green architecture that 

have been put forward around the world, by various experts and then have 

expressed that this concept is not a new one and it has existed from very early 

times and what is new is the realization of the things what we must consider 

about it. Among those who have expressed their ideas on the concept there 

are few most outstanding persons. Brenda and Robert Vale are two of them 

and according to them, 

"The green approach to architecture is not a new approach. It has 

existed since people first. Selected south facing caves rather than ones 

facing north to achieve comfort in a temperate climate" 

(Vale, 1991;p.70) 

They are formulating six basic principles on the concept and they are 
based on, energy conservation, resources utilization, climatic response, user 
respect, respect to site and holism of all above mentioned areas (principles) 
which are to be considered when designing a building. Further they say; that 

• green principles proposed are not intended as a set recipe that must be 

followed, but one to put forward by remainder of the issues that many 
designers ignore. 

18 
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These principles of green architecture have been considered in 

contemporary practices and they have shown them as examples which these 

principles are incorporated successfully. But most of their principles are 

overlapping and they also say that, 

"Inevitably principles will overlap, nevertheless the headings that follow 

are offered as a series o f differing emphases among which a balance 

needs t o be found for green architecture t o emerge. " 

(Vale, 1991 :p. 70) 

Among others who have expressed their ideas on green approach also 

gives more same ideas but some are slightly differed in some of the points. 

For example Dr.Asher Dermann says that, "If you build green and don't 

maintain green, you end up brown" 

Most of his ideas are focused on to \_he maintenance of the buildings 
after the occupation. Any building have basically three stages in their lifetime 
namely design, construction and maintenance stages. Maintenance period 
after completion of building also plays a big role of making impacts on the 
environment. Because this time period is very long comparatively other 
stages. 

He also says that material selection for a building at the design stage 
will decide the impacts on the environment by particular building. When 
selecting materials for a building design, most important thing to consider by a 
designer is "cradle to grave" life cycle of material and its components, does it 
have recycled content, and can they be recycled and so forth says Dermann. 
He also formulates a principle called "principle of productivity" which covers 
basically six areas of a building design such as site planning and construction 
management, materials selection, energy planning, waste management, air 
quality and design flexibility. 

8!o 'tbO 
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His ideas on the green approach somewhat relates to the economic 
point that is productivity. To increase the productivity of people sustainable 
architectural solutions may help according to his argument. 

Most of the expert ideas of the green approach to architecture are based on 
key areas of the sustainable architecture, such as, sustainable development, 
eco - sensitive architecture, ecologic architecture and so on. To understand 
the green architectural approach as a sustainable solution and which is 
oriented towards the future building design considering expert ideas, few 
principles can be identified, but before come to these principle in detail, 
sustainable development, sustainable architecture and eco sensitive 
architecture and so fourth, have to be understood. 

1.4.2 A c o n c e p t u a l f r a m e w o r k f o r G reen A r c h i t e c t u r e 

Understanding the above terms used to explain or defined green 
Architecture; a conceptual framework can be constructed which is based on 
seven principles on green architecture. 

This conceptual framework can be used as a definition for green 
architecture as the following. The green architecture can be considered as 
environmental awareness on architectural designs. 

The interrelationship between man and the architecture is very strong 
and is transferring from generation to generation since our ancestor's time. 
Man is influenced by architecture as well as Architecture is influenced by man. 

"Architecture shapes and condition our attitudes our habits and 

relationship of people with people "* 

(Crowther, 1992;p 10) 
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Man and the natural envi ronment also have an interconnect ion which 

has a long existence f rom ancient t ime. So, mak ing the archi tecture greener is 

important in conserv ing the environment. Therefore in understanding the 

background, green archi tecture can be understand as a ba lance between built 

forms, man and the natural environment, and archi tecture. It can be shown by 

fo l lowing d iagram, 

MAN 

SUSTAINABLE DESIGN A R C H I T E C T U R E + 

NATURAL ENVIRONMENT 

1.4.3 Green movement of Architecture as a sustainable solution for 

future 

Early parts of this chapter dealt wi th susta inable development, 

sustainable archi tecture / des ign, eco-sensi t ive archi tecture, their def ini t ions 

with var ious v iews of the experts on the green concept and so on. This part of 

the chapter wil l deal wi th the architectural issues of the green architectural 

approach as a sustainable solut ion for future. The approach is based mainly 

on few principles and their parts. These pr inciples are based on a conceptual 

f ramework of green approach to a sustainable built s t ructure, wh ich is mainly 

d iv ided, into three phases of a built structure as its des ign stage, construct ion 

stage and after occupat ion maintenance stage. 
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Each principle will be discussed in terms of their parts based on earlier 
mentioned three stages. These principles are 
1. Energy conservation 
2 Working with climate / climatic responsive design 
3. Minimization of new resources 
4. User respect 
5. Respect to site 
6. Waste management 
7. Holism 

1.4.3.1. P r i nc ip le 1 : C o n s e r v a t i o n o f e n e r g y 

This Principle is having the idea to minimize and conserves the energy 
used for a building during its construction and after occupation. 

Any building activity is huge amount of energy consuming exercise. 
This can be in various stages of a building. Especially during the construction 
and after occupation of the building, amount of energy consumed in the 
building is very high. This can be minimized or energy can be conserved 
taking precautions to minimize the energy and ways of conserving energy 
during a buildings' design stage. 

Design stage is the most important and critical stage of any built 
structure. Because all decisions, which are taken for the sustainability of any, 
built structure is taken in this stage. They will determine the future of any 
building/structure. There are several areas, which have to be considered in 
this stage in any design activity in minimization of energy such as, 
1 .Site planning 
2.Materials selection 
3.Use of natural light and ventilation 
4 Use of low energy systems 
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5.Reuse of old buildings 
6.Design for flexibility 
All these areas have to be considered during the design stage of a building. 

1. Site planning 
At first, the building have to be integrated with the surrounding 

landscape as much as possible when it is constructed. This is also the first 
stage of the construction of the building preparing the site for construction by 
clearing it and sometimes excavating also have to be done, the way to take 
materials to site, materials which can be obtained from the site, availability of 
water have to be looked at. Excavation, cleaning water supply consume 
energy. If these activities do not involved heavy machinery and very 
sophisticated equipment large amount of energy can be saved. This can be 
done even by reducing the excavation or cleaning areas at the design stage 
itself. The way of orientating the building on site will also conserve energy. It 
can be orientated to get maximum light and ventilation naturally, while getting 
the advantage of the natural landscape of site. 

2. Materials selection 
Most appropriate materials for the construction of the building must be 

decided in this stage. Traditionally designers choose what materials to be 
used based on factors such as, cost, aesthetics, availability, ease of 
installation, durability and maintenance requirements. But, sustainable design 
calls for the impacts on environmental and human health to be paramount 
consideration as well. 

There are several ways that materials are connected to energy such as 
1. Production of materials. 

This includes, quarrying and processing and producing from other 
material. 

2. Transportation of materials 
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3. Installation of materials 
4. Degradation of materials - Recycling 

Production of building materials is an energy consuming activity. If the 
energy consumption can reduce to a certain level, then it will be a 
considerable contribution to a sustainable future. There are few consideration, 
in this regard. 

1. Use of building materials which are possible to convert back to its original 
form with less amount of energy or 
2 Use of building materials which are able to regenerate within natural eco
systems in a short period of time or able to be produce by less amount of 
energy consuming and pollution free manufacturing process. 

It is clear that, manufacture of conventional building materials such as 
cement, bricks also energy consuming. But, the amount of energy consumed 
during the cement production is lower when compared' with the production of 
steel. Similarly, when comparing burnt brick wall and unburnt clay wall, clay 
wall needs less energy for production than burnt brick wall, and clay wall can 
be converted to its original position. With less amount of energy use of timber 
is more appropriate because its ecological friendliness and the consumption of 
less energy to produce than alternatives such as metals or concrete. 

Energy consumption during transportation also to be considered when 
selecting appropriate materials. Comparatively if more energy is consumed for 
transportation of materials, it is not a sustainable building material. Therefore 
the use of local building materials for construction is a more energy saving 
consideration. 

Production of new building materials that are not in the conventional 
market using less energy for manufacturing is now developing. This idea has 
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come into action with use of local waste materials as resources for 
manufacturing of new building materials. There are resources going on all 
around the world and some of them have produced materials manufactured in 
mass scale. Materials taken from the earth by querying also energy 
consuming. However usage of heavy machinery can be controlled and the 
processing can be developed, energy can be saved. 

Some of the materials are energy consuming not only in the production 
but in its installation. For example, Aluminum, productions of metals are more 
energy consuming. If they consume more energy in its installation they are not 
sustainable materials. 

Therefore the selection of most sustainable building materials is not an 
easy exercise. And it is a responsible task of any designer. 

3. Use of natural light and ventilation 

Use of natural light and ventilation can make a good contribution to 
energy savings in buildings. At the design stage of a building, primary 
decisions must be taken to control artificial lighting and air conditioning. Here, 
the designers' decision is very important, as the client's requirement is often 
override the designers decision. Energy consumption for air conditioning a 
building is very high and in some of the occasions it is not affordable from and 
economic in of view. In the design stage, decisions taken on the cutting of 
energy, consumption make great advantageous on the construction stage 
also. 

The day time, natural ventilation can be effectively used for internal 
activities a building, when providing natural lighting for interior, positioning of 
openings plans a major role, in order to cut glare and heat coming into the 
building openings have to be positioned in various levels and in various sizes. 
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Then it will control the amount of light coming into the building. For ex office 

spaces, day lit from one side will always suffer from glare problem because of 

the contrast between the window and window wall. 

Fig. 04: G lare due to day l ight ing F ig . 05 : Improved l igh t ing with 

f r o m one side w indows on two wal ls 

In the absence of supplementary lighting (artificial) such spaces will 
bare a gloomy character. This problem can be rectified by lighting a work 
place from two opposite or adjacent walls. 

If a building is this, then taking natural lighting into the building is easier 
than of a wider building. Most efficient way to take the natural lightning into the 
building is having windows of two sides to achieve better distribution of lighting 
and deeper penetration. 

On one side the window one to be put a higher level and on the other 
side at a lower ievel for view. 

F ig . 06 : W i n d o w pos i t i on ing for good 

vent i la t ion 
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This will become very effective when air conditioning the building also. 

It will reduce the energy for air conditioning by cutting the excessive heat 

internally. Areas where air conditioning is essential can be provided with low 

energy consuming solar air conditioning units instead of normal air 

conditioners. It requires flat plate solar collectors to trap solar energy and a 

vapor absorption refrigeration unit to produce cooling. Electricity is required for 

blowers and pumps only. 

Another alternative is in cloudy days using the same absorption 

refrigeration unit with biogas or firewood as the heat source. This type of air 

conditioning plant costs as same as normal one. But if biogas can be 

produced on site. This will be more cheap in running and energy saving. 

Fig . 08 : Conven t iona l so lar air cond i t ion ing sys tem 

Sou rce : Energy and Habi ta t 

F ig . 09: Solar a i r -cond i t ion ing with bio mass fue l 

Source : Energy and Habi tat 
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Ventilation can be provided also using openings of buildings. They can 
either be louvers or full openings Here most important thing is orientation of 
the building. Because the cross ventilation can be effectively used for buildings 
by orientating the building by identifying the wind patterns of a particular area. 
Natural stack effect also can be used for effective natural ventilation. Building 
orientation can reduce overheating of internal spaces. This wiii orovide more 
comfortable working areas without air conditioning 

For example, when designing multi story (the facades which take light 
and ventilation) should not be orientated in east and west direction. It should 
be orientated north south direction. Because, facades which opens out to 
direct solar radiation will result excessive heating of internal spaces. More 
solid and heavier facades of the building can be oriented towards east and 
west 

Fig. 07: Bui ld ing or ientat ion 

Source : Bio-climatic sky scrapers 
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4. Use of low energy systems 

When a building needs artificial lighting for its interior, energy saving 
precautions must be taken at the designer stage to save energy. A system 
which works automatically, switching off when some one is not inside the 
building or switches which are sensitive to lighting level of the inside the 
building can be installed. When natural lighting level inside the building is low 
due to natural reasons (clouds), it switches on and when natural lighting level 
is in the right level it switches off. 

Another alternative is to use solar energy for artificial lighting. During 
the daytime solar energy can be stored as electric energy in batteries. They 
can be used in the night and day time also to fulfill the requirement of 
additional lighting. 

Energy usage for other building activities such as for operating pumps 
lifts, cooking and so on also to be taken to consideration. Normally high rises 
need lifts which 3 to 5 story buildings can served by stairs. Reduce the number 
of lifts for a building to a minimum is another alternative. But it must be done 
considering the requirement also. The water pumps of buildings can use wind 
power also. Windmills are practical in some areas to use for water pumps as 
energy source to take water to higher levels. Cooking purposes of a building 
can use biogas and it is very economical when using waste produced in the 
building as a materials. It will eliminate environmental problems arising due to 
waste produced by man. 
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5. Reusing existing buildings 

Instead of constructing a new building for a particular purpose 
considering the possibility of using an existing building is one way of saving 
energy. Any building users large amount of energy in various stages, from 
design to after occupation if we built another one it will always use additional 
amount of energy If existing abandoned building is used after renovating and 
altering it will save this additional amount of energy. It is possibility to convert 
old buildings according to today's requirements. Demolition of any built 
structure will also consume energy. If convert a building (into another purpose 
most of the systems within the building can be used by doing little renovations. 
But of at the design stage, decisions must be taken hot to use high energy 
consuming system installations. The existing buildings materials, furniture also 
can be reused in most of the cases. 

6. Design for flexibility 

Design a building with a possibility of converting it into several functions 
than designing it for one particular function can make a large amount of 
energy saving. Any building if it is used by altering to various functions through 
out a period of time it will avoid the construction of several building. Then it will 
be a great contribution made for energy saving. The flexibility of converting a 
building to several different functions is to be incorporated in the design stage 
of a building. 

During the construction of a building, considerable amount of energy is 
consumed use of machinery, pumping, water, lighting transportation and so 
on. This energy consumption can be minimized if following can be considered. 
1 . Use of low energy methods of construction 
Construction methods must use less amount of energy and must be efficient 
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2. Reduction of use of heavy machinery and sophisticated machinery for 
construction purposes. Heavy machinery use large amount of energy and they 
may waste energy during operation It must be stopped. 
3. Use of appropriate construction method. 
This is to use most suitable construction method in a particular occasion. 
4. Proper management of above areas. 
At the stage of construction most important thing is the management of the 
construction work. Decisions taken at the design stage to cut of waste energy 
and to serve it is to be put in to action at this stage. Therefore a good 
management is essential. 

Maintaining period of a building after occupation is comparatively a 
large time period than design and construction stages. This will span 
throughout the lifetime of the building. Here, the participation of users is very 
important, because user is occupying the building. 

Most important thing here is to maintain the building and its system in 
the way it was designed to be used. There are two areas to be considered for 
this. 
1. Take maximum advantage of systems with the building including low energy 
systems. 
2. Good supervision of the maintenance of the systems 

Therefore conservation of energy in a building complex as much the 
responsibility of the users as it is of the designer. A well-designed project may 
consume less energy than a similar conventional project, is supposed to 
consume. 
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1.4.3.2. P r i nc ip le 2: W o r k i n g w i t h c l ima te / c l ima t i c r e s p o n s i v e d e s i g n 

The idea behind this principle of green architecture is buildings that a 

designed must be worked with the local climatic conditions and available 

natural energy sources. The primary purpose of a building is to provide a 

sheltered and scheme space for one or another of man's activities. Traditional 

buildings in many of the places provide shelter from extremes of climates in a 

variety of ways without consuming very much energy. The climatic parameters 
that influence the building fabric and solar radiation, temperature: relative 
humidity, speed and direction of wind and precipitation. 

Architects and engineers and developing building envelopes which will 

interact with and moderate the adverse effects of the climate, while 
simultaneously capitalizing on free energy sources such as the sun and the 
wind. Our future building respond to local climate change much like 
chameleons change their skin. 

Source : A rch i tec tu ra l R e v i e w 

Fig. 10: A n energy ef f ic ient o f f ice 

Any building structure will make changes in it microclimate, and built up 
elements will determine the factors affecting comfort. 
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"The built environment produces changes in the micro climate. The 

configuration of building, their orientation and their arrangement in 

space create specific microclimate for each site. To this must be added 

building materials, surface texture, colours of exposed surface of the 

building and the design of open spaces such a s streets, courtyards, 

gardens and squares. These man made elements interact with the 

natural microclimate built environment: light, heat, wind and humidity" 

(Fathy,1986,p.7 ) 

The exercising the climatic variations will vary with the place of the 

occupants. A man in a taller building will experience the climatic changes in a 

specific way to him than a man in a building, which is not tall. If a tall building 

is to be designed a climatically responsive design should provide the 

building's users with the opportunity to experience the external environment. A 

building either tall or not tall to be oriented in the same way to make internally 

comfortable by cutting down the excessive solar gain. It will reduce the energy 

usage of the building for making it internally comfortable. Ex- air conditioning 

needs more energy to run the machine. Natural ventilation can effectively use 

for comfortable conditions by cutting down the excessive heat of the internal 

space. 

Fig . 11 Shad ing dev i ces and w ind ca tch ing ter races; Menara Mes in iaga . Ma lays ia 

Source : B io -C l ima t i c Skysc rapers 
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New design of buildings are leading towards energy efficiency, 
environmental awareness while making the occupants to experience the 
various changes in climatic conditions. This is an idea, which is developing 
day by day from single story home to sky scraper, around the world. It is 
successfully achieved that, the designing buildings which makes comfortable 
condition inside in the presence of various adverse climatic parameters which 
getting the maximum benefit from sun and wind. 

Very basics of designing buildings such as orientation of buildings, 
overall form, external skin and approaches such as energy efficiency are 
clearly important consideration in designing climatic responsive buildings, 
each climatic area has characteristics which can determined suitable 
responses creating an architecture that is appropriate and unique to a place. 
Building form, elements that are responsible to protect the occupant from 
adverse climate and so on are to be designed at the design stage of a 
building. During the construction most important thing is to get a clear idea 
about the climatic variations about the place site, which differs, with seasons. 
This may affect the construction work during that period. After occupation, any 
addition or alteration must follow the climatic responses determined by side 
climate. 

1.4 .3.3. Principle 3: Minimization of new resources 

This principle is leading the idea of minimizing the use of non
renewable resources using in building designs. This is particularly important in 
the face of climatic change, since the devastation caused by deforestation, the 
extraction and processing of materials for building industry is largely 
responsible. 

There are several factors to be considered in minimizing the use of new 
resources in building designs such as, 
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1. Minimization of materials used in building construction that is processed 
from non-renewable resources. 
2. Reuse of all buildings instead of new ones 
3. Use of waste as a material/resources 
4. Avoid the use of materials containing toxic substances and CFC.S and so 
on. 

1 Minimization of materials for construct ion that are processed from 

non renewable resources 

Any of the materials used' for construction of buildings has a connection 
with the earth in direct or an indirect way. Therefore such materials can faced 
a.shortage when it is take constantly for a long period if it is formed by non 
renewable resources. Then there is a responsibility to save that resource for 
the future necessities future generations. Constant extraction of such materials 
from earth crust will lead to environmentally unbalance situations. Such 
environmental problems may result adverse reactions such as earth slips and 
so on 

2. Reuse of old buildings 

Existing built environment is already consists with a large part of non 
renewable resources. Therefore constructing a new building is utilization of 
new amount of resources on earth. Therefore it will directly affect the 
resources that are existing. Reuse of old buildings after renovation is saving 
new resources in our habitat, actually it is a wise use of resources. 

3. Use of waste as a material /resource 

Waste is a big problem not only in building construction or maintenance 
but every activity of the life. It causes aggressive environmental problems also. 
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Since few years, building industry is an industry which makes the largest 

amount of waste around the world and there are may be organic as well as 

non-organic waste. Waste can be taken as a material for construction by 

recycling or adding another substance to the waste. 

For example, waste paper can be turned into insulating materials and 

materials for ceiling and so on, by adding suitable substances waste material 

such as bottles, cans, wrapping parts can be used to construct walls, fences 

and so on. 

Fig . 12: A house wal l cons t ruc ted by beer bott les 

Source : G reen Arch i tec tu re 

F ig . 13: M D S gal lery m a d e out of 

paper tubs 

Fig. 14: M D S gal lery m a d e out ot paper tubs 

Source : Japan Arch i tect 
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4. Avoid the use of materials containing toxic substances 

Use of materials contains environmentally destructive substances such 
as CFCs and toxic substances for human beings must be avoided. They may 
cause environmental problems as well as health problems on human beings 
using buildings. 

Most important consideration and decision have to be taken to minimize 
the use of new resources at the design stage. Identified actions, which can be 
taken for the achievement of such goals, are, 
1 Take necessary action in designing a building to minimize the use of 
materials taken from non-reusable resources, and check the durability of 
such materials. 
2. Make decision to convert, renovate or alter old building as a sustainable 
solution by using most efficient way. 
3. Try to incorporate materials made by using water to the design 
4. When specifying materials, action can be taken not to specify materials, 
which consist toxic substances or environmentally hazardous things. . 

Construction stage also has a responsibility to check whether the above 
mentioned factors are present in the stage 2, and another several areas to be 
checked. 

1. When using quarrying materials the purpose of quarrying must be -
done as to minimize the damage to the earth and other resources. 

2 Waist water used for construction must be released back after purifying. 
3. In the process of renovating old buildings for reuse, appropriate methods 
and machinery must be used. 
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During the lifetime of the building good maintenance must be certified. 
Then the lifetime of the building can be increased and, it will lead to the 
minimization of resource utilization. The water used for building must be 
managed well to avoid wastage. 

1.4.3.4. P r i nc i p l e 4 : R e s p e c t f o r u s e r s 

For the making of a new building there are number of resources needed 
and they would be a part of the building at last. A construction of a building 
may relate to issues of pollution, global warming and so on with all the 
resources, which goes into it, including human beings. Most of the buildings 
are made by hand, while few by robots, around the world. Therefore, there is 
responsibility to protect and respect the human beings who are involved in the 
construction, and its ultimate users. This principle is forwarding a such an 
idea 

During either construction or in the maintenance stage participation of 
user is important. During the construction on maintenance usage of materials 
and machinery may effect the survival of human beings, therefore protecting 
them is a necessity of the situation 

Each individual's involvement in a building project will vary according to 
the role of the person. An each stage different people will have a specific part 
to perform generally, design stage is responsible for. all the future work and 
the designer has a major responsibility on all decisions on the project. The 
extent of human involvement also is decided at the design stage. Then the 
construction stage and the maintaining stage both have more involvement of 
human beings. Construction, teamwork, labour management and so on have 
important considerations. 
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1.4.3.5. Principle 5: Respect for site 

The idea of the principle is a building must lightly touch the earth. This 
would mean a building could be removed from is site and leave it in the 
condition it was before the building was placed there. 

Architecture should remain in tune with the site to ensure that the 
inhabitant is part of the events around him experiencing the quality of light, 
winds, sounds even scenes. The use of local materials and construction 
techniques that do not disturb the site are preferable. By using local site 
characteristics as a generator, a varied architecture that breaks with the 
monotony of the so- called "International styles" can be created leading to 
gJobal regional characteristics influenced by place, and culture. 

As we replaced natural world with an artificial one, precious wild life and 
plan habitats may be lost. These on a particular site must be preserved as 
much as possible with leading a maximum vegetation cover. Inevitably 
environments have to change to some degree, the aim must be to put back a 
little of what the building has taken away of from the site. There are several 
ways that this achieved such as building lightly touching the earth, going 
underground to preserve the existing landscape of the site, creating roof 
gardens, planting or facades and so on 

A design must be site specific from its design stage, at the design stage 
of a building how the building join to touch the earth, how it is going to 
response to surrounds, what part of the land is acquired by the building and so 
on must be considered. 

To what extent the building is going to use environmentally benign 
materials, and local materials, and techniques for construction and so forth are 
also things to be considered at the design stage. 
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During the construction of a building, actions must be taken to minimize 
the environmental impacts. Appropriate construction techniques that are not 
environmentally destructive can be carefully selected. Excavation works, 
heavy vibrations can be reduced on site. Environmental pollution due to waste, 
effluents from machinery chemical from materials can be controlled by proper 
management all construction work must protect the existing and remaining 
vegetation. 

Large amount of waste is produce by a building throughout its lifetime 
of a building, which causes various environmental problems. Most of the 
organic waste produced during maintenance stage of a building can be used 
on a resource for getting energy such as making energy by manufacturing 
biogas. Any of the alteration or addition to the existing building must follow the 
same rule the existing building has been followed. 

1.4.3.6. Principle 6: Waste management 

This principle is dedicated to minimize the waste in both during 
construction and post completion stage. However the decision must be taken 
to minimize the waste at the design stage of a building, by focusing ways to 
minimize the impact to the environment from waste during construction, 
because water, air and the site environment is being polluted during the 
process of construction. Waste can be recycled into usable products or non 
bio degradable waste can be recycled into biodegradable waste to avoid 
environmental impacts. 

At the first stage of a design, designer can decide which materials as to 
be used, to avoid waste, basic dimension of materials and their way of use in 
most efficient ways, qualities and standards of the materials and so on. for 
example, when using timber material sizes must be decided by avoiding the 
waste or cut pieces glass, metal sheets, roofing materials and so fourth have 
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to be properly sized before transported to the site. Selecting accessories for 
final completion must be planned by avoiding the wastage. Most of the 
packing materials also make problems. Water and air polluting and techniques 
have to be developed to avoid such problem. 

On the construction sites waste is produced by bad transportation of 
materials, due to improper sizing, wrapping waste of materials and by the 
waste produced by construction workers. There can be controlled by good 
planning of the above the areas. Waste produced by shuttering - concrete 
moulds etc can be avoided using plastic moulds, which can be reused for 
several times. The possibility of recycling waste into useful materials or non-
hazardous parts is very important at sites. Most of the organic waste can be 
used for getting energy for construction works such as heat or light. Water and 
air is polluted at this stage considerably. Water polluted must be purified and 
reused. 

These are several techniques called OGT- (on site green techniques) 
can be used to reduce waste, such as, 

1. Use of concrete construction methods that do not need moulds. 
2. Use of plastic moulds (reusable) 
3. Use of pallets to carry illuminates or any other accessories to construe 
fields 
4. Reduction of waste in co- operation with materials supplier. 

After occupation of a building it is important to manage the waste of the 
building, because it will be a problem, which extend throughout the lifetime of 
the building. Waste production will vary in this stage such as waste produced 
by occupants, naturally occurring waste with time due to weakening of some 
materials and so on. Waste recycling is very important in this stage. 
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For example - making biogas for the use of building by using the organic 

waste. 

1.4.3.7 P r i nc ip le 7: H o l i s m 

Actually it is not easy to find buildings that embody all the principle of green 

architecture But there is a possibility to incorporate majority of principles 

Energy efficiency, environmental awareness are not barriers on our 

architectural creativity instead a can become stimuli to design team. However 

an architectural language will naturally develop for this approach giving 

meaning and purpose to form and systems used, akin to renaissance 

architectural philosophy, where nothing could be taken away without 

compromising the whole. 

Holism also implies user participation in the design process, where by 

user has a meaningful involvement in the procurement of for example a new 

work place 

Large organizations such as the NMB bank in Holland, have shown 

there is no threat to unit/ from the process of consultation, the pride of this 

particular client suggest that an ecologically sound approach can equally well 

produced Architecture that is "prestigious", with the design team working 

democratically each specialist connecting on the others input. 

Fig. 15: NMD Bank, Holland 

Source : G r e e n Arch i tec tu re 
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1.5 Unce r t a i n Fu tu re 

Fig. 16: Uncertain future 

For centuries built environment was intimately linked with development, 

but in no historical records does one ever find any reference to building activity 

being in conflict with environment? Right since the dawn of history our 

forefathers have created settlements on river banks at the foot of hills, in 

valleys and on mountain slopes but no one has ever accused the mighty 

emperors or "Vishwakarmas" of doing so at the cost of ecology and 

environment on such a scale that the very existence of human race was ever 

at stake. 

Fig . 17: Industr ia l pol lut ion 

However in the past couple of centuries, especially after the beginning 

of the "Industrial Revolution" man has been accused promoting development 

at the cost of environmental quality and human life. Industrial projects have 

polluted water, air and soil and destroyed rich farming lands. To accommodate 

the growing population, thoughtless developers have grabbed every possible 

available urban land and turned it into concrete jungle. Because of this 

runaway growth, development has become synonymous with destruction of 

environment, which is not sustainable 
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Now it has come to be regarded as in conflict between vested interests 
and vast privileged humanity struggling for survival. All these rapid built 
development, which seems to be beyond control are paradoxical especially in 
Asian countries because every Asian religion admonishes human beings to 
live in harmony with Nature. 

Buildings and the built environment plays a major role in quality of life. 
Therefore architecture safeguards life, health and prosperity and promotes 
public welfare as Michael Redeliff (1987) states "A sustainable society always 
restore, preserves, enhance nature and culture for the benefit of all life present 
and future, adverse and healthy environment is intrinsically valuable and 
essential, as today's society is seriously degrading the environment which is 
not sustainable". 

The appealing scale and complexity of the growth of built environment 
in relation to man need has caused unsustainable balance between nature 
and man-made environment. If tragedy is to be avoided man must move away 
from exploitative growth oriented out look. According to Philip Drew (1992) the 
source of the trouble is the mismanagement of the entire technological -
human - political economical - natural complex. As Philip Drew says: 

"Architecture as much as anything else is subjected to the ecological 

directives in order to assess the nature of the transition involved and the 

impact of this on the theory and practices of architecture it is necessary 

to study in some detail the character and thrust of the prime forces 

which shape man's destiny". 

Philip Drew 1972, p. 11 
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Fig. 18: M a n is cur rent ly engaged in 

es tab l ish ing the l imi ts of the ear th 

Man is currently engaged in establishing the limits of the earth 

Advanced societies expect technology to solve their problems and this works 

well when there are vast geological spaces with unlimited natural expansion. 

However these conditions no longer prevail and it seems likely that societies 

with high level of industrialization may be non-sustainable 

As agriculture reaches a space limit as industrialization reaches a 

natural resource limits built environment reaches the bearing capacity limits, 

where are we going to sustain? And if we are to quote Antoniades: 

"Architecture is a discipline, a profession and state of mind. 

Architecture is a cultural index. It takes different forms in different 

civilizations and frames of politics. It deals with the process and final 

creation of man made environment in ways what are functional 

economic to build and emotionally appealing to the user and the 

independent viewer or appreciator". 

Therefore, towards sustainability all construction work must by definition 

be more or less detrimental to natural environment since it replaces what is 

natural. Any man made environment is a development-taking place on earth, 

which should exist within the frame of sustainability. 

Anthony C. AntOniades. 1980. p. 13 
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A farmer is the prototype for sustainability as he prospers only in so far 
as he understands the land and by his management maintains its bounty. If he 
is perceptive to the process of nature to materials and forms, his creations 
also will be appropriate to the place. Which will satisfy the need of social 
process and shelter, which will express and sustain for thousands of years 
because built environment preserves in the industrial world. 

Even at this stage it is not too late to stem the rot. It is still possible to 
do away with dehumanizing, unsustainable aspects of the built environment. 
As the mankind's future is uncertain and the prospect of ecological 
catastrophe threatens to terminate the progress of civilization, the duty of any 
designer is to pressure and enhance the sustainable aspects of the built 
environment. 

With some thought and strong will the duty of all to promote the concept 
of sustainable built environment, which will not lead to struggle for survival. 
Rick Browny in his concluding notes in "Architecture in the World" states "The 
level of public awareness is high and the public expectation are clear that we 
have tremendous opportunity to create change to take a path in favor of 
balance and sensitivity of responsible and concentrated action and as with 
every great opportunity it comes but once". 

Built environment, throughout history is a cross fertilization between 
differing culture which has enriched the fabric of society which sustained 
thousands of years. Tradition as acclaimed wisdom of past, the next chapter 
probes to the antiquity where we can find the roots of sustainable built 
environment. 
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2.0 S u s t a i n a b i l i t y a n d A r c h i t e c t u r e : - In the Pas t 

2.1 The C o n c e p t o f Sus ta i nab i l i t y in T r a d i t i o n 

The notion of sustainability is new to us when one probe into the past 
one can find the roots from which man has nourished for millions of years 
without knowing as a concept but only with consciousness of sustainability. If 
the ancient man destroyed the natural environment, hunted the entire animal 
kingdom, what would have been our future? As Red Indian Chief Seattle says, 
"the shining water that moves in the streams and rivers is not just water but 
the blood of our ancestors. The water's murmur is the voice of my fathers 
father, our land is sacred". This is how our forefathers treated our planet, 
which was sustained for thousands of years. 

When consider the life style of hunters and gatherers in the earliest 
phase of civilization, they didn't hunt the entire animal kingdom at once, they 
hunted only when the need arose. They didn't hunt the small and the 
childbearmg females They sorted the beast selected and hunted. They 
preserved the meat for future needs This is how the hunter unconsciously 
thought of sustainability. 

F ig . 19: Sus ta inab le agr icu l tura l 

Prac t i ces for hea l thy c roups 

At the food producing stage early man knew the value of ecology. First 
he grew the agricultural the crops and then shifted to another area for the next 
term of cultivation. It meant that early man used wise agricultural practices 
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towards the sustainability of soil. They changed the crops from period to 
period as growing a single crop in the same land led to the. Reduction of the 
same organic matters of soil, which in turn lead to soil infertility. Early mans 
food preserving methods and agricultural practices always led to sustainability. 

In the case of the Australian Aborigines, identification with their 
environment after two or three thousand human generations is so complete, 
that they do not separate themselves from their environment. They see 
themselves as a part of the landscape, not apart from it. Once people are 
taken out of close contact with the natural environment, which sustain them 
the perception of dependence, fades. 

Analyzing the idea of sustainability in an agricultural village called Urr in 
India is an ideal example. It's a socially structured village, which effectively 
formed the basic civilization on the Indian sub continent, which has survived to 
this day. The bullock was the main source of energy for agricultural 
production. The integrated structures rolled on for centuries peacefully and 
provided human being with a contented life in harmony with Nature. The 
concept of sustainability and new structure of human development cannot be 
evolved in an isolation of the basic structure of Urr. 

Source "Island" Nov. 11th 1994. 

Tradition is very essential for the preservation of stability and 
advancement of a nation, society or even a family. No nation or society will 
survive as a integrated whole if its tradition is completely wiped out. 

"When a clan becomes decadent its ancient traditions (laws) perish. 

When traditions perish the entire clan is in indeed overcome by 

lawlessness". 

Bhagavad Gita, p.23 
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In the Sri Lankan context the society always of the past lived within the 
frame of sustainability. The ancient Sri Lankan Kings starting before the birth 
of Christ pioneered some of the worlds advanced hydraulic engineering to 
build a sustainable agricultural civilization, which symbolized the sustainability, 
which still exists within the frame of village tank and stupa. 

The traditional changes with the human development, as expressed by 
popular Sinhala writer. 

"The past is dead and it cannot be revived that which cannot change 

become inert and dies. That which changes survives. The past survives 

in us because we have been changing. We can perpetuate the past only 

changing ourselves and our heritage" 

Martin Wickramasinghe, 1952 

Everything in the universe is subject to phenomenon of change. They 
are moving and changing from moment to moment. Whatever we do now a 
moment ago was future and moment later it will be past. The reality is that 
itself is eternally and constantly in movement and all things are in a state of 
flux and the movement means a succession of linked even to originated with 
symptoms and projected towards and ultimate goal, which is sustainable. 

"The process of evolution will never end. It always moves towards a 

greater depth and greater wholeness but there is no end. There is no 

hope of stilling it or no final equilibrium" would be interpreted as the 

eternal cycle of development. 

Christopher Alexander, 1979, p. 70 
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2.2 Traditional Way of Life: Social CulturaLEconomic 

Buddhism, which molded our way of life, describes this cycle of process 
with life and defines life as a changing and flowing experience which could be 
permanently held and that it is evolving in a cycle. Ananda Coomaraswamy 
commenting on our life style. 

"Our experience of life is evolutionary Evolution is reincarnation the 

death of one and rebirth of another in momentary Continuity. 

Coomaraswamy, 1981, p.20 

This process of evolution is related with time and accordingly Buddhism 
develops temporal divisions of three worlds the past, present and future and 
establishes the fact that all of them are inter-related the past lives in the 
present and the present in the future, which the concept of sustainability 
always harmonize with present needs and future aspirations. 

Religion and traditions serve a useful purpose by making the people 
conscious of their individuality. By inducing to avoid the disintegration of their 
own culture and consequent demoralization of the people who inherit that 
culture. All religions teach the way of sustaining without damaging balance of 
harmony, which man and society, man and nature sustained for years. But in 
East and West, the attitude to life and Nature differed because of the different 
outlooks and teaching of their prospective religions. East they are Buddhism, 
Hinduism, Confucius, which were very sympathetic towards Nature. But in 
West the religions Christianity and Judaism which in their teachings try to 
overpower Nature and Life. As analyzed by E.A. Gutkind : 

"Interaction between man and environment in the west is abstract, an l-lt 

relationship in the East it is concrete immediate and based on an l-thou 

relationship. Western man fights nature. Eastern man adopts himself to 
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nature and nature to himself. There are broad generalization and like all 

generalizations should be taken with a grain of salt, but I believe that 

they may help to explain some of the essential differences out of which 

the different attitudes of East and West to life and environment develop 

and which are each in its own right destined its part in the 

transformation of present and future" 

E.A. Gutkind Quoted by John Ormsbee Simonds, 1983 

It's clear that among indigenous people (tribal or native people) of 
developing countries sustainable practices are adhered to, because 
traditionally they were the only guarantee of survival. When we look about 
among different civilizations and observe the vastly different modes of life we 
could find the close relationship of man and nature. All activities were done 
within the limits of Nature. They held various rituals and superstious activities 
asking permission, or begging pardon when damaging the Mother Nature, as 
the ancient life style was so closed to the Nature. 

Considering the economic contribution, it should be remembered that 
within most indigenous groups live hoods were not dependent on commodity 
production for the market. There was no internal tendency towards the 
maximization of profits or the creation of an economic surplus. They shared 
what they produced and stored what remained for the future. There traditional 
way of life was so simple. There was a balancing act frequently between 
population dynamics and natural resources, which tended towards a 
sustainable life pattern. 

In the course of development indigenous environmental knowledge is 
often lost, because it becomes less relevant to the new situations and because 
it is systematically devalued by the process of specialization around 
competitive production for the market. This caused a in dualistic base life 
pattern which caused selfishness. People who thought about the survival of 
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the society have turned to survive as individuals. It tends to damage the 
sustainable life pattern of people. 

In cooperating the environment into development planning implies 
incorporating cultures and cultural perspectives. The problem of managing 
sustainable environment effectively in developing countries is usually raised in 
terms of their cultural adaptation to development process. 

"It is necessary to attach weight to cultural definitions of the 

environment planning cannot work without the participation of people 

and this participation depends on cultural understanding and mutual 

respect". 

Micheal Redcliff 1990, p. 22 

Socio cultural background of people can be used to classify the 
understand their living environment. And it will be important to all those who 
interested in managing and building a sustainable society. 

It's through trial and error by which are most appropriate practices 
adhered to its life pattern, which survived and remained accepted. What we do 
today is not only a part of history but also a part of the future. This is tradition 
from old to new from tradition to modernity and in a simplistic way from the 
problems of the past to the solutions of the sustainable future. 

2.3 The Traditional Approaches in Architecture 

2.3.1 Cultural Approach 

People response to varied physical environments is governed by their 
attitude and ideas. These responses vary from place to place because of 
changes and differences in the interplay of social, cultural, ritual economic and 
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physical factors. These factors and responses may also change gradually in 
the same place with the passage of time. 

"Architecture is also connected to the past. It is a great living creative 

spirit which proceed from generation to generation and also from age to 

age and creates according to man and his circumstances as they 

change" 

F.L Wright, 1974 

Change has become the most characteristic phenomenon of our age, 
new materials develop, social patterns alter very quickly and culture itself is 
changing faster than ever before. This may lead towards betterment of our life 
or degrade the whole environment and life pattern of people. 

Tradition is living and always fresh by changing with time and the needs 
of the society. In this changing process, things that were not acceptable to the 
society is rejected only what was proved useful for people were retained and 
adopted according to man's needs. 

"Primitive forms are good as a result of process of gradual adaptation 

that over many centuries such forms have gradually been fitted to their 

cultures by an intermittent through persistent series of correction". 

Christopher Alexander, 1967, p. 35 

Once a particular tradition is established and accepted the individual 
artist's duty is to give it additional momentum with his own invention and 
insight until it reaches its full development. That is why Hassan Fathy argues: 
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"When the full power of human imagination is backed by the weight of a 

living tradition, the resulting work of art is greater than any that an artist 

can achieve when he has no tradition to work in or when he willfully 

abandons his tradition" 

With the imagination at intellect at work there was numerous chores 

available for man particularly since he had a great propensity to symbolize 

everything that happened to him and then react to the symbols as if they were 

the actual environmental stimulus, and the socio-cultural forces became the 

prime importance in relation to man's way living and to the built environment 

Just as thoughts are formulated through the medium of language so too is the 

creation of physical forms dependent on mental images or protoforms. It was 

the "Nature" and the relationship of these mental images, which determined 

the quality of ancient built forms. The early village was a symbolic system, 

which mirrors man's image of himself and the universe. The pattern of form is 

a picture of culture embodying a way of life, which is coherent and whole. 

2.3.2 The F o r m Mak ing P rocess 

As explained above in responding to a firmly set tradition created 

simple cultures built forms and we may discuss two basic types of form 

making process to describe them further 

Unselfconscious process 

Self-conscious process 

Fig. 20: Unse l fconsc ious process 
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In unselfconscious process, form making is learned informally through 
imitation and correction: form follows tradition. Buildings are not designed; 
they are simply constructed according to common formula, which repeated 
over and over again, in order to repeat the pattern of tradition. 

As Christopher Alexander explains "in an unselfconscious culture 
building skills are learned informally without the help of formulated rules". 

There is a correct way to make a building sustainable and also there is 
a wrong way. But there are accepted remedies for specific failures. Design 
decisions are made according to customs and the most visible feature of 
'architectural traditions of such culture is the wealth of myth and legend related 
to building habits. In this form making process the form maker not only make 
the form but also lives in it and also there is a constant rearrangement of 
unsatisfactory details and constant improvements. 

Thus it can be said that unself-consciously the ancient builder achieved, 
sustainability, in traditional built forms. This was sustainability in relation to 
mutual acceptability between the built forms, which have been designed by 
trial and error. The forms, which evolved over a long period of time, had 
sufficient opportunities to become were suitable for required function. 

"As these building have been constructed over and over again adjusting 

and changing when a misfit occurs would have made them perfect fit". 

Alexanderc.1967, p.56 

Unselfconscious processed built forms give rise to places, which were 
sustainable with physical, social, aesthetic, spiritual and other needs of the 
culture. The extreme fitness of forms produced by unselfconscious culture has 
long been appreciated. Frank Lloyd Wright was probably the fist modern 
architect to recognize their significance. 
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The distinction between unselfconscious and self-conscious process 
depend on whether forms are designed by specialist or created by the people 
who use them. 

Unlike unselfconscious process the self-conscious process of form 
making caused the development of architectural individualism and architects 
self-conscious recognition of his individuality has deep reflect on the form 
making process. 

Each form is seen as the work of an individual and its success is his 
achievement. 

"Beyond a cultural threshold of adjustment more rapid change results in 

the accumulation of unresolved problems. An accelerating rate of 

change such as has occurred over the past two centuries means that 

problems have increased in number of complexity and difficulty while 

individual designers have less time to find answer". 

Philip Drew 1972, p.62 

This doesn't mean that what unselfconscious designer created is far 
more superior than modern designs in terms of sustainability but that it was 
capable of producing buildings which were ingenious in their design exploiting 
physical properties of materials which scientific analysis is only just coming to 
appreciate, and the unselfconscious designer did all this without any 
theoretical principle or understanding. Since the process worked it is important 
to see precisely how it did works; and to determine whether there are lessons 
for the present day designer. Another thing is that they had very limited 
material and techniques, but still you can't compare a modern house with its 
comforts, structural soundness with an Eskimos Igloo. They are poles apart 
yet the plus points are more for the unselfconscious designs. 

56 



77)0 concept of sustainability and its relationship to Arclnlocturo 
Chapter two: Sustainability and Architecture: In the past 

2.3.3 Environment as the Governing Factor 

During this earliest time when man did not know how to build he first 
commenced his work by looking at Nature and borrowing materials and 
principles from it. Their way of life was always in harmony with Nature. What 
they borrowed returned to Nature. 

Fig. 21: What they borrowed 

Returned to nature.... 

Source: Human Ecology 

A number of essential points emerge from early type of shelters. The 
basic reason for building was to modify the given climate as offered by 'Wild 
Nature' so that certain human activities could be carried out conveniently and 
in comfort. Campbell (1983) illustrates the earliest found shelters in various 
climates. This will in turn show how they perceived the environment through 
their knowledge. According to Campbell (1983) in Congo basin of tropical rain 
forests, we find pygmies, well adapted to the life in the rain forest. 

The above discussions show that our architecture was not formed by 
efforts of one man but it is an outcome of continuous efforts of more than one 
generation. The resultant product, which is a lengthy experience, will suit its 
functions and sustains because it is adopted with the environment and also 
flavored with culture and beliefs. 

Thus it can be said that tradition was the base for early civilizations, 
which sustained up to now while going through a process but still continuing 
some of its flavors. Although the whole argument implied tradition as the 
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wisdom of the past, but it need not be. Richards J.M. (1981) states that a 
tradition need not formed long ago but may have begun quite recently. As 
soon as a workmen meets a new problem and decides how to overcome it the 
first step taken is the establishment of a tradition that safeguards the culture. 

Fig.22: Tup iq or s u m m e r tent, 

Centra l Esk imo 

Source: House, Fo rm and culture 

"Traditional way of life among peasant is the only safeguard of their 

culture. They cannot discriminate between unfamiliar styles and if they 

run off the rails of tradition they will inevitably meet disaster. Willfully to 

break a tradition in a basically traditional society like a peasant one is a 

kind of cultural murder and the architect must respect the tradition he is 

invading" 

Hassan Fathy, 1981, p.24 

Its important to designers of new temples, public buildings etc. to work 
within the rules of tradition modifying adjusting to the basic pattern of life. 
Modern architects have failed so laboriously in finding the way towards a 
sustainable built environment. On the way towards the solution finding process 
implication of contemporary building practices. 

Fig. 23 : Des igned by Peasant , 

close to nature 

Source : Natura l House 
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2.4 Sri Lankan vernacular Architecture and its relationship to 

sustainability 

2.4.1 Traditional Sri Lankan Architectural practice 

It is apparent that we have had a great architectural practice in the 
ancient time. Thousand of evidences for this can be found from our ancient 
ruined cities and temple complexes. The most important evidence is the 
evidence for existence of, an environmental friendly architecture by its way of 
harmonizing with the environment and by the use of materials. 

2.4.2 Traditional Architecture before arrival of foreign cultures 

Architecture of every country is peculiar to that country as language 
dress or folklore. As a result all over the world, distinctive local forms and 
details in architecture exist. 

Sri Lanka has a long standing architectural tradition which has grown 
from the time of the ancient kings through the Portuguese, Dutch and the 
British era. Sometimes it is an amalgamation of a wide range of influences. 
Buddhist influence from India, building methods from the Mediterranean 
brought by Muslims and Arab traders and colonist, Dutch and British 
modification of European styles, all of which were incorporated and indigenous 
simple way of buildings in the tropics with mud, brick and woven Coconut 
fronds and so on. 

The architectural tradition in ancient Sri Lanka has been primarily 
motivated and determined by internal condition of the country. The basic 
architecture of the country is a great umbrella, a roof that emerged against the 
sun and rain with an elongated rectangular 'Prasada' or hall or a number of 
variations on this basic forms. 
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There were few major elements of the architectural tradition of the 
country such as 
Roof 
Human scale 
Basel flat form 

Roof acted as the main feature of any structure dominating the whole 
architectural conception while providing shade and protection from sun rain 
and wind. The simplest building consist only of a roof or wooden posts 
relatively light and supported by a timber frame work and pillars, and the roof 
was always rectilinear wide eaved and sloping against heavy rain fall and sun 
.The earliest and simple form built by people for community of people were 
closely related to the scale of the man. 

Buildings they built were responding to human being by the proportions 
of them in terms of length, width and height. 'The basal flat form which forms 
the basic foundation was built by mud for the protection from damp, reptiles 
and vermin. It clearly defined the building by raising it above the surrounding 
ground, and provided a solid counter balance to the sloping roof of the 
building. It is clear that there has been a continuous indigenous architectural 
traditional of this country right up to the arrival of first alien cultures. 

2.4.3 Traditional Architecture during colonial occupation 

The Dutch in comparison to Portuguese left a more substantial legency 
in architecture, the roofs built by Dutch were more steeply pitched to heighten 
the elevation to make a distinction from the rest of the popular and thus built 
larger, taller and more prominent building to carry larger roof loads, thicker 
walls were constructed and the original timber columns were replaced with 
masonry shafts 
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However Dutch in Sri Lanka had more successful adaptation of 
European models to the requirement of a warm climate. (Than that of British 
during their rule in Sri Lanka) and modified by local materials, local 
craftsmanship thus becomes local Further more a close look '"at the 
architectural tradition in Sri Lanka demonstrates that old these primitive and 
pre industrial vernacular buildings have been primarily motivated and 
determined by internal conditions or constraints which can be described as 
fundamentals. 

These included the existed social and religious needs, economic and 
technological resources available materials and the climate. 

Most of our early buildings were constructed using available ideal 
materials like clay, stone, timber poles and sticks cadjans. Actually houses of 
rural villagers were constructed as such and the chieften of the village had a 
house. Which was constructed using clay walls but white washed and roof was 
tiled. It is clear by the following saying 

"These houses are small, low thatched cottages built with sticks daubed 

with clay, the walls made very smooth. For they are not permitted t o built 

their houses above one storey high neither may cover with tiles nor 

whiter their walls with lime, but there is a clay which is as white, and they 

use sometimes" 

The form of buildings of the ordinary Sinhalese were constructed of 
temporary materials. The primitive structures were a result of direct and self-
conscious translation of their needs into physical form. The Sri Lankan folk 
buildings even with limited technology, materials and severe restriction of the 

2.4.4 Early b u i l d i n g s in Sri Lanka 

(Knox, 1681, p. 249). 
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rules could be a attributed to the life style of the people. 

The simplest and earliest house form was one roomed hut with a 

verandah in front A section of which was raised into a sitting flat form, 'THE 

PILLA' it afford protection against damp, vermin and reptiles The verandah 

area the master of the house welcome his guest is meant more public 

activities and it is given more openness when as the interior is meant more for 

private activities and is given privacy through the verandah requirements 

openness it also requires certain amount of privacy and protection is achieved 

by bringing down the roof cave just below the human height. 

Fig. 24: A traditional house 

2.5 T rad i t i ona l Sri Lankan A rch i t ec tu ra l p rac t i ce as an Eco sens i t i ve 

A rch i t ec tu ra l p rac t i ce 

The first part of this chapter deals with the traditional Sri Lankan 

architectural practice, its special elements and its evolution during history from 

the time of ancient kings through colonial era up to recent history. It is clear 

that Sri Lankan architectural practice was congruence with its surrounding 

environment in the way of using materials, responding environment and the 

man and so on. The second part of this chapter will try to analyze the 

traditional architecture within the basis of sustainable architectural concept. 

62 



The concept of sustainability and its relationship to Architecture 
Chapter two: Sustainability and Architecture: In the past 

2.5.1.Energy conservation in traditional Architecture in Sri Lanka 

Conservation of energy in Sri Lankan traditional architecture will be 
analyzed under several sub headings. 

1. Site planning 

From the site cleaning to completion of building all the works done by 
human labor, with small man made tools. Larger excavations was not needed 
and therefore heavy machinery were not needed. Most of the construction 
methods for the buildings of that time were Wattle and daub, Thappa bemma 
and Cabook (laterite) or unburned bricks using construction methods. They 
were not needed deep excavation works. For example, wattle and daub 
construction was not needed any type of foundation trenches. It was started by 
planting timber poles collected from the jungle for the supports for roof as well 
as for the walls. Therefore it was a one way of touching the earth lightly. The 
construction of wall of that method also not very much energy consuming. All 
the heavy works could be done by human energy. Most of the works were 
done by human labor and with some times by cattle's driven vehicles. 

2. Material selection 

There are several ways that materials can relate' with the energy such 
as processing materials transportation, installation and recycling process. 
Throughout the practice of traditional architecture most widely used building 
materials are stone, sand, clay/mud, timber, straw, cadjan and so on with their 
various combinations. Among these most widely used building materials two 
categories can be identified as organic materials and inorganic materials. 
Organics are palm, grass, bamboo wood, straw, cadjan while stone sand, 
clay/mud lime and bricks are inorganic materials were used to construct walls. 
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Roofing materials such as straw, palm leaves, grass species prepared before 
installation by drying under hot sun and some times making stacks of them. 
Cadjans were prepared from dry coconut fronds. By weaving in wet condition 
and after drying. Timber and Bamboo used for structural strength for walls. 
Clay was used by processing in wet condition and mixing well. Preparation of 
above mentioned materials were not using very much energy. But preparation 
of bricks (burnt) only needs more energy than that of above-mentioned 
materials. Burnt bricks were not very popular at that time and it became 
popular at a later time. Stone. Sand limes are needed energy for their 
preparation. To quarrying stones to burn limestones to get lime and preparing 
sand needs energy. Especially heat energy derived from burning firewood or 
any other fuel. But their usage was not very common and lime was used very 
rarely. Therefore the energy consumption for preparation of materials was very 
much less than now. 

Prepared, materials were transported by using mainly human energy 
and some times using vehicles like cart driven by cattle. Most of the materials 
collected from immediate surrounding and therefore transportation also was 
lesser energy consuming exercise. 

Material installation was based on the construction method. Popular 
construction methods were using human energy and well-equipped machinery 
was never used. 

Early mentioned materials could be recycled back to their original form 
without using energy at considerable amount. Most of them are naturally 
degradable. 

3. Use of natural light and ventilation 

The only source for lighting in the daytime for interior is the sun. Sunlight 
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was taken into interior of the houses by having windows and doors on external 
walls. Most of the internal walls were not very deep and therefore could be 
easily lighted up from external wall openings especially for temple shrine 
rooms. 

The orientation of the building according to the sun path given a big support 
in this regard. Most of the large openings were placed on north south facing 
walls while having small openings on walls facing direct sunlight to avoid 
excessive heat coming in to buildings. Verandah was a common element in 
most of the houses and helped to cut .down direct sunlight and heat, while 
providing comfortable transition space for house receives the verandah and 
makes a comfortable lighting level. Internal rooms were lighted up by same 
light. 

Providing good ventilation in to the buildings also mainly depend on the 
orientation of the building. It would result effective ventilation by means of 
cross ventilation and through ventilation. Building elements like verandahs, 
Colonnaded areas are half walled open areas were more effective for good 
ventilation. Less deep rooms provided comfortable conditions providing natural 
ventilation. With the help of mud walls, which are thick and not allowed 
internally, low temperature. This was helped to make the space consuming 
systems for ventilation or lighting was not needed for buildings. 

Fiy. 25: Liyhtiny lor ; i shrine room 

65 



The concept of sustainability and its relationship to Architecture 
Chapter two: Sustainability and Architecture: In the past 

4. Design for flexibility 

Traditional buildings in Sri Lankan vernacular architecture had a great 
flexibility to change or to add new parts to them. It was specially needed in 
houses when the family expands in number. The simple rectangular or square 
plan form provided this facility. Roof was always as a gable or hipped form and 
it were also a facility for expanding. 

2.5.2. Climatic response in traditional Architecture 

Buildings have designed so as to responding to the available climatic 
condition within the surrounding. The orientation of the building was given the 
primary consideration to make comfortable internal environments. Traditional 
houses consisted of high plinth, thick clay/mud walls and roof covering which 
was porous. The high plinth helped to avoid heat coming from the earth also. 
Heavy clay/mud walls avoided external heat going into the interior. In the day 
time heat was absorbed and at night it was released into interior and made a 
comfortable conditions. Excessive heat coming into the interior was controlled 
By having large openings on walls which a facing north south directions. 

Roof was consisted of organic materials on a timber substructure and it 
was thick porous layer worked as insulation layer for heat transfer. The porous 
quality was given by cadjan, straw or palm leaves. Air holes as well as air gap 
between roof and the wall were helped to make good air circulation inside the 
house. Cross ventilation and stack effect also helped to make good air 
circulation. The porous quality of fibrous material on roof covering absorbed 
water in the rainy days and it evaporated when sun's heat falls onto it. The 
heat needed to evaporate the water in the fibrous materials was absorbed 
from the materials and hot air coming from the rooms through the roof 
covering. Roof covering was affective as a cover from heat radiation from sun. 
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Most of the houses did not have deep spaces/rooms. When such 

deeper areas required courtyards were incorporated and rooms and other 

spaces were placed around this courtyard Courtyard was kept open to the sky 

and activated airflow through the house while providing lighting to interior. 

Courtyards played a major role on creating good spaces in traditional houses 

while providing well responds to climatic conditions within buildings 

Fig. 26: Cour tyard of a t radi t ional house 

2.5.3. R e s o u r c e s u t i l i za t ion and t rad i t i ona l A r c h i t e c t u r e 

Resources utilization in traditional architecture plays a significant place 

in history. This has achieved by several ways such as material usage, which 

are recyclable, biodegradable materials, reusable materials and use of 

resources at a minimum amount for such a need 

For example the use of stone for walls (Sakka bemma.) can be again 

used for such a purpose. Clay can be recycled back in to its original position. 

Timber also could be recycled because it is biodegradable. Clay was used as 

a material alone as well as in combination with sand, stone, cow dung and so 

on There by main material usage was minimized. The usage of timber as a 

building material did not became a problem because the use of timber was in 

a planned way for essential purposes and people were planted trees for the 

use of them. The usage also had at a minimum levels. 
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Most of the old buildings were used by adding new parts to them 
instead of building new ones. The flexibility to alter or add new parts was 
available to the designs. The new resources that go into new buildings were 
cut down by certain extent. 

Environmentally hazardous materials were not used in traditional 
architecture. All the materials were in congruence with the natural 
environment. 

2.5.4 Respect for the site in traditional Architecture 

Traditional architecture was mostly in tune with the surrounding 
landscape of a particular location. It was slightly carried in individual plots of 
lands to cluster houses in villages. When constructing on site existing 
vegetation was protected in all the cases, to make the surrounding 
environment comfortable place and harmonizing with the environment. Any of 
the construction method used in traditional ones, not used deep excavations 
or removing of soil stratars. Homes in hilly areas gives evidences to protection 
of site land area. 

The theme of this principle 'touching the earth lightly' was the theme of 
traditional architecture in construction of buildings and methods. For example, 
Warichchi Bitti can be taken. Timber poles collected from the jungle was 
planted on the ground first and then walls were filled by clay/mud with the help 
of small til) 1 ber sub frame, constructed between main timber poles. 

The total form of the building also related very gracefully to the covered 
with environmental friendly materials 

68 



The concept of sustainability and its relationship to Architecture 
Chapter two: Sustainability and Architecture: In the past 

2.5.5 Waste management in traditional Architecture 

Waste produced by a building can be divided in to two parts as waste 
produced during construction of the building and after the construction. Waste 
during construction was due to materials wastage. Waste of materials was at a 
minimum level because the timber poles supplied by jungle were prepared 
only for their necessities. The adequate amount of materials was also same as 
timber. By the reason of collecting materials from immediate surrounding, 
waste during construction did not happen. Stones or similar material was used 
for the construction and the reaming parts were used for landscaping purpose 
or land preparing purpose. All the materials were biodegradable and do not 
produce great problems, regarding environment. In most of the situations 
remaining materials after construction such as lime of sand or similar things 
were given to neighbors whenever necessary without any hesitation. 
Therefore waste produced by materials was not a problem for them. 

Other type of waste was producing by occupants. This waste was used 
as fertilizer after degrading by biological systems 

2.5.6 Holistic approach 

Sustainable architectural principles mentioned at the first chapter were 
all followed by traditional architecture in Sri Lanka. Therefore the holistic 
approach of all the principles was fulfilled. 

The traditional vernacular Sri Lankan architecture was followed all the 
green architectural principles in a very successful way. Therefore the 
traditional Sri Lankan architecture can be named as an eco-sensitive 
architecture. 
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3.0 Imp l i ca t i on of C o n t e m p o r a r y B u i l d i n g Prac t i ces on Bu i l t Env i r onmen t 

3.1 A p p r o a c h e s and Prac t i ces 

Egyptian Pyramids, Greek temples our great sculpture stupas and 

buildings are significant to us as creation of a whole epoch rather than as 

works of individual artist or architect. Who asks the name of builders? Of what 

significance are the personalities of their creators, such buildings are 

impersonal by their very nature. We don't know who drew all the painting at 

Siginya who built those edifices images of lakes. But we see the product which 

sustained for years and see the creator_his blood life and soul. 

Fig. 27 Egypt ian Pyramids F ig. 28: Greek temp le 

Therefore making of built form can be derived as an impersonal act 

where the product is what is important while the part played by the designer 

mayor may not be important This argument to some extent agrees with Amos 

Rapoport (1969 p.3) who says that the physical environment of man especially 

the built environment has not been and still is not controlled by the designer. 

The built environment is a result of vernacular or folk architecture of the 

unselfconscious cultures (has been discussed in the previous chapter) and it 

has been largely ignored in architectural history and theory. There was no 

person as an architect. People built their own environments using their 

intelligence, and ability with the existing resources to their fullest extent There 
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is no technical vocabulary because there is little specialization. That is why 
folk buildings growing in response to actual needs fitted into environment by 
the people who knew no better than to fit them to it with native feelings. Here 
again the designer disappeared considering building as an impersonal act. 

But contrary to that when following Commaraswamy's dictum "Art is in 
the making of it not in the artifact", it shows that it is not the outward 
appearance of the artifact but the breadth of life that is to be revealed is what 
is important. Again we come back to the designer who gives life to the product: 
life that is given through a process of experience, imagination, imitation and 
correction, which helped achieving a product that sustained. Here the designer 
becomes important. And here the transition occurred from unselfconscious 
situation to a self-conscious situation, which involved great many subtle 
transformations. In unselfconscious process the architect was the builder as 
well as the occupant of the built environment. We know that architecture, as a 
profession is new. It did not exist before the industrial revolution and neither 
did the professions of engineering, quantity surveying, planning and other 
professions, which we accept as part of our everyday context. 

It was with new materials, new techniques, new productions and 
assembly methods that the traditional craftsmen's approach became too slow 
in its natural evolution to cope with change in speed which brought new 
implications of building practices. 

The use of material is the most influential in sustenance of the built 
environment. The unselfconscious designer with limited number of materials 
achieved forms which were appearing for generations without any change and 
of course materials which were borrowed from and returned to Nature. Unlike 
that the self-conscious designer (architect) had variety of materials, which 
helped to improve his creative urge at the same time creating non-sustainable 
built environments. Thus both unselfconscious and self-conscious practices 
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have advantages as well as disadvantages. This is ascertained by Drew 
(1972, p.25) who says: 

"It is characteristics of buildings by unselfconscious culture that one 

material predominates. This assists measurably in unifying the forms. 

The industrial age made a multiplicity of materials available to designers, 

and much of the ugliness of our present environment is attributable to 

their unrestrained use. The conscious decision to limit the range of 

materials employed in a building known as 'mono material' has been 

widely appreciated and applied with considerable success in 

establishing wholeness of form. Nevertheless the concept of mono 

material imposes an unreal simplicity and so avoids the challenge of 

complexity". 

Philip Drew, 1972, p.25 

Leaving behind negative and positive aspects of self conscious and 
unselfconscious design processes it is better for us to come to the present day 
design needs and demands and search for solutions which are appropriate for 
a sustainable future. 

The pluralism of today's architecture has placed a range of styles in 
front of the consumer but does any of them respond to the more fundamental 
issues facing the society? This architectural pluralism seems to reflect our 
pluralist society. More people today accept that their own lives and society is 
full of contradictions that science doesn't offer solutions or indeed explain 
everything. This is most obvious in their attitude towards built environment. 
This resulted because of the unhealthy practices by contemporary designers. 
As Lionni (1993) writes: 

"Designers have always had more noble standards of appreciating their 

creations but in practice the question of functionality as in doing the job 

set out for it of originality of design of cultural sensitivity or of 
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environmental impact are in this society predicted on the ultimate 

determining factors does it in a direct or indirect manner generate 

financial wealth and/or serve to perpetuate the political and economic 

status quo. 

Pippo Lionni, Up Against a well designed Wall, Paris, 1993 

Today's architecture has to address all these issues and challenge the 
modem technology through the concept of sustainability. This is a difficult task 
as our attitudes are molded by the materialistic views (especially in the west), 
which drives man towards machine while isolating him from his surroundings. 
Here sustainability doesn't exist. 

"Our minds which even now are only just awakening after years of 

materialism are infected with the despair of disbelief of lack of purpose 

and ideal. The nightmare of materialism which has turned the life of the 

universe into an evil, useless game is not yet past it holds the awakening 

soul still in its grip only a feeble light glimmers like a tiny star in a vast 

gulf of darkness. 

(Kandinsky, Concerning the spiritual in /\/t 1911) 

In today's building practices we find consultant, contractor (building 
industry) and the client collaboratively moldings the built environment. It is 
absolutely necessary to establish a principle triangle of confidence between 
client, design team and contractor for a sustainable building construction. It is 

73 



The concept of sustainability and its relationship to Architecture 
Chapter three: Implication of Contemporary Building Practices on built Environment 

the lines of communication between the three parties each of whom may 
individually have confidence which transmit this confidence. 

There are many pleasures in architecture but one of them is certainly 
not living nightmares without supportive framework based on the triangle of 
confidence. 

"Architectures richness and diversity is such that it often seems that 

there is insufficient time available to practice all the necessary skills in 

order to gain and create confidence with humidity". 

Ritchie I 1994, p. 74 

Everyone serves everyone close to the best of their abilities. Practice 
and practice to the end is the only real way to achieve the level of skills 
required to have any chance of realizing with satisfaction dreams and 
aspirations. 

3.2 Contemporary Architecture in Sri Lanka and the practice of 

Sustainable Architecture 

Traditional Sri Lankan indigenous architecture has existed since ancient 
time up to the colonial occupation of the country. It began to change during the 
three colonial occupied eras and influenced by western architectural styles. 
During the Dutch period the architecture was not totally Dutch but it was a 
style suited to Sri Lankan styles. English architecture influences can be seen 
even today in most of the buildings, which constructed in recent past. After the 
British occupation several reasons. It was caused due to western way of the 
education, economic background, administrative background and technologies 
and materials introduced in the era. Most of these reasons caused to 
degrading people's creative abilities and they were became a nation of 
imitative. Up to 10 years back engineers and architects were products of 
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western education. All these reasons helped to abandonment of traditional 
architectural practice in Sri Lanka. 

Traditional architecture that served for people in their needs at that time 
has changed now due to increase of needs of people, economic background, 
introduction of new materials and technology, attitudes of people and so on. 
Contemporary architectural practice in Sri Lanka is now become as 
fragmented, unorganized kind of business. 

Most of the buildings are designed by unqualified designers and 
material traders. Works of architects also focusing on to a kind of business 
activity than as an art for serving people. Buildings have become material 
exhibition than comfortable spaces to work, live or any other purposes. Use of 
concrete, steel, metals, elements and other new materials have become a 
necessity in most of the cases by the needs a situations. Buildings have 
become more complex and technological by their needs and to suit with the 
new world. 

Climatic responses, energy efficiency and environmental awareness 
and so on have become more important in the present context, contemporary 
Sri Lankan architecture and the way of its response to above situation will 
discuss from here, by analyzing according to green principles. 

3.2.1 Energy c o n s e r v a t i o n 

At the present situation building requirements has gone up and 
buildings, which has more complexity, are needed. Lands have become 
smaller than the providing of necessary requirements on particular plot of land 
has become difficult. Before constructing a building on a site planning activities 
of sites focus great problems. Big buildings need heavy excavations and 
heavy machinery to construction. Usage of heavy mercenaries in the 
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construction consumes large amount of energy. Energy is supplied from 
fuels(fossil fuels). When the building becomes more complex the methods of 
Construction also becomes complex and needs the help of machinery than 
human labor. 

In contemporary Sri Lanka, most of the large sites of large projects are 
using heavy machinery that are conventional. These conventional machinery 
waste energy. For example, Pile driving by hammering is waste energy and 
created high vibrations with air pollution by sound However the usage of 
machinery for initial works as well as for total construction has become 
necessary on large projects. But unplanned, not using right machinery for right 
purpose and efficient machinery and so on makes difficulties and energy 
wastage 

Most commonly using materials today are concrete, steel, Aluminum, 
timber, glass, asbestos, mineral fiber products, plastic materials and so on 
needs considerable amount of energy in manufacturing and during 
transportation. 

Manufacturing of cement needs large amount of energy and concrete 
mixing also needs energy again, when its using machinery. Steel, glass, 
aluminum also needs energy in large scale. These materials are transported 
by using vehicles. Then the energy needs to transport and installing also 
needs certain amount of energy. These materials have become essential for 
the construction of large buildings today. But unplanned use of them makes 
problems. Because certain materials needs comparatively larger amount of 
energy for manufacturing, transportation and installing than some materials. 
For example steel needs more energy to manufacture than cement. In general 
usage, concrete uses for structural frames while filling the walls by bricks or 
cement blocks or by concrete. Use of bricks (burnt) is sustainable than use of 
cement blocks or concrete. Because of the low energy usage of processing 
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burnt bricks than cement blocks or concrete, burnt bricks can be recycled back 
using less amount of energy also. 

Excessive use of glass and aluminum frame works has become more 
common today. Manufacturing glass and aluminum needs much energy. 
Installing them also need energy again Roofing products such as asbestos, 
metal sheeting and tiles needs energy to manufacture. Use of tiling for roofs 
makes sustainable solution than using metals. Gypsum boards, insulation 
materials, suspended ceiling products, cladding panels for external cladding 
and so on using large amount of energy. The excessive use of these materials 
made it unsustainable. 80% of the buildings today are for air conditioning and 
not natural ventilated or lit. Maintaining lots of such buildings is comparatively 
high. Building rents can be reduced if they use natural ventilated and natural 
lit. 

Low energy use system for lighting in buildings exists in some places, 
but at experimental level. Use of solar energy for lighting also one of the 
solution for energy demand. Use of old buildings instead of constructing new 
ones can save large amount of energy. But contemporary practice is more 
oriented towards building newly than renovating old buildings. 

Certain building designs have flexibility to convert other functions. But it 
is rare to find such designs. 

However, contemporary architectural practice in Sri Lanka is not using 
energy conservative solutions except of rare cases. 
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3.2.2. Resou rce u t i l i za t ion (M in im iza t i on o f new resou rces ) 

Contemporary material usage is not very conscious on its resources. 
Any of the material production needs some resources it relates. Resources 
that go in to building cannot be re utilized for such a work. Today usage of 
materials as sand, granite, timber or metal either aluminum or steel and so on 
manufactured using earth's resources. But man cannot stop the use of 
resources. Therefore its planned usage is important. Contemporary Sri Lankan 
architectural practice is much concerned about use of several materials in 
various combinations to minimize the main materials resource but they are in 
experimental level 

For ex: Use of cement with various aggregates to manufacture bricks 
(instead of cement blocks) wall construction by use of coconut husks with clay 
with applying pressure on it. 

Above examples are one way of using waste materials an important 
purpose. Use of waste such as, paddy husks, ash of paddy husks, coir with 
various substances and so on one of an experimental level to get their help for 
construction or any other purpose But these experiments still not produced 
good results. 

The use of aluminum instead of timber for buildings has increased 
today Timber can be taken from planted forests. A consumers supply can be 
ensured by planted forest, but metals such as aluminum can be reduced its 
amount by extracting continuously from the earth. 

By re usage of old/existing buildings, the amount of resources goes into 
the buildings can be minimized. Contemporary situation is not providing such 
solutions on the needs of people. Very rare occasion can be identified, when 
other importance's such as the historical value is become more important. 
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3.2.3 W o r k i n g w i t h c l ima te 

Climatic response on architecture is very important in providing 

comfortable working in spaces within buildings and withstand the building in 

climatic variations. Buildings, specially tall buildings in Sn Lanka do not 

responding to climate variations. Because most of them are designed to be 

air-conditioned. If a building design to get natural ventilation or to air 

conditioning, the orientation of the building is very important. Because to make 

internal spaces comfortable heat gam in to the building must be controlled. 

Then the air conditioning load can also be minimized. The basic thing in the 

orientation is providing openings on north south directions. More solid areas 

have to be used on east-west facades. Using of this basic aspect is not visible 

in most of the buildings in contemporary practice 

Providing natural ventilation in to internal spaces is difficult when the 

building is getting taller But, design solution can be found in recent designs in 

other countries. Using windbreakers, shading devices and shading the building 

itself, planting on upper floors and so on helps to achieve such solutions. 

Fig, 29: C l imat ic responsive mult i -story bui ld ings 

Menara Mesin iaga and Plaza A t r i um, Malayas ia 

Source: B io-c l imat ic Skyscrapers 
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Selecting of materials that can co-exist with climatic variation must be 
used for good results. Excessive and blindly usage of glass facades makes 
uncomfortable internal conditions. This is common thing in most of the places 
around the country. Following statement strengthens the fact, 
"In the eagerness to become modern, many people in the tropics have 

abandoned their traditional age- old solutions to the problems presented 

by the local climate and instead have adopted what is commonly labeled 

as 'international architecture', based on the use of high technology 

materials such as the reinforced concrete and the glass wall. But a 

3mx3m glass wall in a building exposed to solar radiation on a worm, 

clear, tropical day will let approximately 2000 kilo calories per hour. To 

maintain the microclimate of building thus exposed within the human 

comfort zone, two tones of refrigeration capacity are required. " 

(Fathy, 1986:p8) 

Most of lower scale contemporary buildings are following some climatic 
responses that has used in traditional architecture such as use of long eaves. 
Air holes on walls, stack effect and cross ventilation systems. But broadly, 
climatic responses are very rare in the practice. 

3.2.4. Respect for users 

Teamwork and supplying facilities for workers and so on are at a low 
level in most of the situations. The interrelationships between helping people 
and the owner of the house etc. cannot be seen now.Facilities for the workers 
and protection for them is normally lacking in many cases. 
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3.2.5.Respect for site 

The idea of this principle cannot be identified in any of the site that is 
'building will touch the earth lightly'. This cannot be achieved on the difficulties 
facing today. Large and complex buildings need big excavations. Driving of 
piles, removing earth in large scale cannot fulfill the above requirement. Very 
rare occasion can be seen when this principle is followed. 

Most of the low scale buildings try to follow such principles, however 
large ones faces difficulties on following such principles. Most of new buildings 
in contemporary practice need basements. Most of the situation when 
basements are it needs removing of soil. Then this principle cannot be 
adhered to Use of heavy vehicles to remove soil. Use of heavy vehicles to 
remove soil also degrades the existing soil conditions. 

3.2.6.Waste management 

Waste produced in contemporary sites are, 

1. Waste produced during construction 
2. Waste produced after construction 

Waste produced during the construction is generally related with 
materials. Such as cement bags, timber wastes, frameworks and so on. In 
contemporary sites this has not become a great problem because people 
generally have a habit to use most of the waste materials mentioned above for 
another purpose. Wasted paper bags were taken for preparing small bags and 
Polythene products are using with formwork for reinforced concrete slabs. 
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Wastewater produced in construction sites is a problem when it 
releases to natural streams. The main problem is waste produces after 
construction, during the maintenance of the building. A proper plan for the 
removing or using them into another purpose does not exist. An experimental 
use of such waste for manufacturing biogas can be seen very rarely for 
cooking purposes and lighting in the nighttime. 

3.2.7 Ho l i s t i c a p p r o a c h 

Holistic approach of green principle in contemporary Sri Lankan 
architect cannot be identified, because most of the green principle cannot 
follow in the contemporary practice. 

The identification of green principle in traditional architectural practice 
and contemporary practice can be summarized into a chart for the 
convenience of comparison of them. 
In the chart of comparison, whether the principle of green architecture followed 
or not has been checked. If followed the steps taken to achieve the goal is 
mentioned. 
If a good step hasn't taken yet, it is called as experimental. 

Contemporary architecture has not good relationship with green 
principles. But certain principles are tried to follow but it is not successful. 
Traditional architecture; practice in Sri Lanka therefore can be called as a 
green architectural practice and contemporary architectural practice have a 
long way to achieve the goal. But getting necessary steps. I it can make green. 
Some of the problems to achieve the goal for contemporary practice have to 
be win. There are various problems in achieving the goal successfully. In the 
present situation, buildings have to be more complex and larger than in the 
traditional era dye to the needs of people. Use of traditional technologies are 
not suitable for today. New inversions are necessary to go ahead. Traditional 
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solution cannot be abandoned, but they cannot be taken as it is. Designers 
have to go for experiments, on traditional solution to find out what is need 
today. Here rethink on a scientific background is necessary to find out green 
solutions. Day by day problems of people and their needs are going up and 
new technologies, materials, trends are coming into the country and valuable 
traditional solutions are vanishing. Use of new materials is a necessity of the 
age and use of them wisely is the important. The following statement says the 
same thing. 
"Although the traditional architecture is always evolving and will 

continue to absorb new materials and design concepts, the effects of 

any substitute material or form should be evaluated before it is adopted. 

Failure to do so can only result in the loss of vary concepts that made 

the traditional techniques appropriate. " 

(Fathy, 1986: p9) 
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4.0 Design for Sustainable Built Environment: An Approach 

As Asian countries prepare for their confident march into the 21st 
century it is appropriate for architects to review the intimate relationship of the 
architectural profession with the process of development in the environmental 
context. During the present century the Asian continent has undergone a rapid 
transformation. In wake of modernization throughout the scientific and 
technological revolution. These countries have taken giant steps towards 
industrialization. The traditional cultures have responded positively to the 
complexities of the process of change towards the sustainable growth of the 
region. 

In this age of mass production when everything must be planned, 
design has become the most powerful tool with which man shapes his 
environment. This demands high social and moral responsibility from the 
designer. It also demands greater understanding of the people by those who 
practice design and more insight into the design process by the public. 

Design must become highly creative an innovative cross-disciplinary 
tool responsive to the true needs of men. It must be more research oriented 
and we must stop defiling the earth itself with poorly designed objects and 
structures. 

In an environment that is screwed up visually physically and chemically 
the best and simplest thing that architects could do for humanity would be to 
stop working entirely on designing which pollutes the environment. In all 
pollutions, designers are implicated at least partially: 
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Victor Papa neck in his book on design for the real world defines 
"Design as the conscious and intuitive effort to impose meaningful 

order". 

The space in which we live and work, the vehicles we drive or ride, the 
means we use to communicate, listen to music, the artifacts we fashion to 
become symbols, all these are products of design. Papa neck (1975) says 
design is the innate pattern making impulse of human beings. Design and 
architecture are tools man uses to change and adapt to its environment, 
extend human capacities and thus comprehensively change itself. 

But designers and the architects of the recent past have all too often 
ignored people's real needs. Mass production has twined many manufactures 
into latter day sorceress apprentices unaware at the way a small misjudgment 
multiplied a million times or more can tatter social coherence. 

"The basic problem with design today lies not with design, but with the 

relationship between design and people or rather the lack of relationship 

between design and people. Two new areas must be considered by 

designers alternative means of distribution and the consequences of the 

design act itself". 

Papa Neck Victor, 1983, p.5 

Before reaching towards the uncertain future it's the time to think about 
sustainable way of designing which gives a solution through a holistic 
approach. As the way in which a new product, tool, artifact or building can 
change people and society it can do harm to a fragile culture and also destroy 
ecological balances. It's up to the designers to reestablish a respire flow 
between people and designer. 
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The Yin Yang Monard - is a superb paradigm for looking at a design 
holistically. We learn to resolve a problem by the seeming contradictions by 
considering the opposites holistically and simultaneously. The diagram of the 
monad or yin yang shows the relationship between two seemingly 
contradictory extremes let the black area stand for the concentrated the apex 
of a pyramidal power structure, the large controlled coalition the unitary 
concentrated center let the white area stands for the dispersed broad 
unfocused, locally autonomous, many headed decentralized process. The two 
movements coexist and fuse into one another to establish a perfect_circle. 

The Yinyan Monard a superb paradigm for looking at a design 
holistically. 

Social need Environmental friendly 
Economic constraints Contextual compatibility 
Traditional aspects Functional & spatial 

quality 
Fig. 30: The Yinyan Monard a superb paradigm for looking at a design holistically 

Design for sustainable built environment is not an easy task. Its 
vagueness and complexity encourages us to search for as well as build a 
sustainable built environment. Its impossible to built totally sustainable built 
environment but the task of a designer is to create built environments that one 
near sustainable to site Confucius. 

"It is better to light a candle than curse the darkness" 

Confucius 

Its our duty to create works of architectural art that confirm human 
value, reveal the poetic dimensions of everyday life, respect the laws of Nature 
and consequently serve as cores of hope in a world that seems to loose it's 
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coherence, meaning and sustainability. As here Dabos state to young 
designers 

"Think Globally Act Locally Plan Modestly" 

Rene Dabos, 1983, p. 135 

To see the design for sustainable built environment in reality, the first 
step to be taken is to learn from traditions, which the built environment has 
existed and sustained for thousands of years. 

4.1 L e a r n i n g f r o m T r a d i t i o n s 

The quest for meaning appropriateness, sustainability and excellence in 
architecture are not new ideas in Asia. With its architectural traditions dating 
back to the dawn of human civilization, Asia has been in the forefront of 
architectural development from the ancient architecture of Middle East, Indus 
Valley, China and Southeast to the contemporary architectural achievements 
of the architect, it is one continuous saga of human endeavor and creativity. 

The relevance of Asian architecture is due to its inherent philosophy of 
humanism. The human architecture of Asia has an important mission in the 
service of humanity. In fact an appropriate and sustainable development 
strategy is a prerequisite for evolution of a human architecture. 

It is the role of designers to search the past for better alternatives to 
modem methods and to examine how other people are solving the same 
problems that be set example to us. All good design is appropriate. Any 
product should be appropriate to the task if performs, the people that use it 
and the materials from which it is made. It must also be appropriate to the 
tools that will produce it, to our sense of ethics, and to life an energy-starved 
world and to environment. 
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Fig . 3 1 : Type of She l te rs conven ien t and 

comfo r t l i v ing , wh i ch susta in up 

today 

Sou rce : Dwel l ing 

Designers of vernacular buildings used materials, which were found 

locally that were erecteu with the use of minimal energy and were nearly 

always in a balanced reationship with the climate. In this sense they were 

ecologically _responsivo and resource conserving. Study of previous 

architectural modes of thought how other societies and cultures have dealt 

with a design problem which can show also give a designer new orientation. 

"In culture there was sustained on agriculture at once incredibly 

productivity and beautiful testimony to an astonishing amity to 

nature 

This perception is reflected in a language in descriptive power in which 

the nuances of natural process the tilth of the soil the dryness of wind 

the burgeoning seed are all precisely describable. The Architecture 

village and town building use natural materials directly with stirring 

power". 

McHarg Ian, 1992, p.27 

But the western assumption of superiority has been achieved at the 

expense of nature of the individuality of man. 

A great deal of design starts from a familiarity with a range of 

architecture and that we choose from that range certain aspects which 

become the model for our designs. As McHarg urges... " I f the Or ien t is s to re 

h o u s e o f t he ar t o f n a t u r a l i s m it is the w e s t t he r e p o s i t o r y of 
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anthropocentr ic art". 

Asian architecture has long and varied traditions, which in a great 
number of countries and at different periods have produced a remarkable 
range of buildings that are important to architectural heritage of the whole 
world. No discussion of architectural history in general would sensibly omit the 
Moghal buildings of Indian sub-continent or the palaces of Japan for example. 
Yet in many Asian countries the indigenous traditions became weak or even 
non-existent in the last hundred years or so. Any awakening of these 
architectural roots is obviously important for the development of a sustainable 
regional architecture. 

4.1.1 Learning f rom tradit ions, towards a sustainable built environment. 

Hassan Fathy's exper iment at Gourna Egypt. 

Fathy set out to construct a new village for some seven thousand 
peasants at Gourna opposite luxury on the Nile River. He built the village out 
of traditional mud brick employed in an ancient method of building vaults 
without centering them. 

"Fathy's account of Gaurna and the research and resulting convictions 

that led up to it were only themselves an architectural revelation but the 

essential connection between vernacular percepts and modern 

principles in the sense that they showed how social much, however 

scientifically studied, can be fulfilled with the help of a wholly traditional 

vocabulary " 

James Richards 1979, p. 13 
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Fig . 32: Trad i t iona l mater ia ls F ig. 33: Learn ing f rom t rad i t ions, towards a 

Sus ta inab le built e n v i r o n m e n t , 

Hassan Fathy 's e x p e r i m e n t at Gou rna , Egypt 

Source : Hassan Fathy 

Farthy articulated cultural authority as a main theme of his designs He 

rejected architecture that is not indigenous, rooted in the location and the 

culture of area, which in his mind found its truant expression in the vernacular 

architecture of a society. He opposed architecture heritage with to 

internationalism rooted in a common technology. 

There are for example in the spaces between the buildings, proportional 

variation infinite in number, invisible may be to the observer but giving 

satisfaction to the user of which he may not even be conscious The use of 

mud brick moreover is not an archaic fad, a choice of primitive methods for a 

primitive way of life. 

It can be admired in terms of the strict use of available materials of the 

relation of building costs to habitable space and optimum thermal efficiency. 

Fathy's way of thinking (designing) give a new vision towards 

sustainable built development. But it's impossible to totally go traditional in 

designing We should keep the essence of traditional way of building and 

move towards modernity. 
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"Architecture to be true "must be new" for the personal, social and 

technological forces that shape architecture are ever in flux. New 

necessities arise as new conception of the human reality on earth 

flowers into a culture and a civilization. New technological developments 

are stimulated by the challenge of new needs". 

David Oakley 1972, p. 6 

Fig. 34: Educating people 

4.1 .2 L e a r n i n g f r o m the recen t pas t M ichae l B r a w n e s Na t i ona l L ib ra ry of 

Sri L a n k a is a c o n s i d e r a b l e a p p r o a c h t o w a r d s s u s t a i n a b i l i t y . 

According to Michael Browne, here the overhangs seemed to solve too 
of the most serious environmental issues of Colombo: that is heavy rain. The 
climate is such that given shade and protection throughout the year as 
possible without mechanical means, the building was therefore conceived as a 
series of open trays under large umbrella. 

Fig. 35: Learn ing f r o m recent past 

Nat iona l L ibrary of Sri Lanka 
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Each floor projected beyond the lower one and the roof projected 
beyond the top floor so that this section was, from to bottom a protecting 
sequence of inward steps. 

This shielding made it possible to adopt on a multi story building the 
traditional arrangement by which a band between the ceiling and the top of the 
window consists of series of slats without any intermediate glazing. As 
ventilation is the primary requirement in the humid tropics that skin is cooled 
by latent heat of evaporation. 

Windows are made of hardwood, a local material and consisted of a 
series of hinged casements so as to provide the maximum opening. Alternate 
pairs of casements are designed to have a solid in fill so that when open they 
provided lateral shading from the over-cast and west sun. The profiles of all 
the timber sections are kept simple so that they would be made easily with 
available techniques, weatherproofing did not really matter since the sequence 
of overhangs provides adequate protection. 

Architectural ideas, particularly our attitudes towards the past have 
altered considerably during past years. The work of Geoffry Bawa has been 
part of that changes, which has contributed to it, and has in turn itself been 
made more possible by the currency of these ideas. Michael Brawns National 
Library Complex has captured the essence of Geoffry Bawas Bentota Beach 
Hotel (1969). Learning from the recent past Brawn has design this library 
complex, which can state as an initial step towards sustainable built 
environment. 
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4.2 Soc ia l A t t i t u d e s 

"If you want to plan a year ahead plant a tree if you want to plan ten 

years ahead saw a seed if you want to plan one hundred years ahead 

educate the people" 

Kuan Tzu (Chinese poet) 500 B. C - Quoted by Ian Ritchie, 1994, p.82 

Educating the people should be the first step in design for sustainable 

built environment. We design for peoples needs, as they are social needs. 

Contemporary society is undergoing a qualitative transformation. The 

uncontrolled industrialization is giving way to a new wave of social 

development Akhtar Chauhan (IIA Jour 93.05) says architecture, as a mother 

discipline has to respond to these changes in societal and environmental 

contexts 

So many people are ignorant about design complicate the participation 

in the design process. One way of getting design and people closer together is 

to design things that make participation by end users essential to design 

process In the long run designers and architects should be more accessible to 

people by educating to adhere to the sustainable practices. It is the only ways 

in which people (consumers) can have direct say in the design of products 

they will eventually use 

Fig. 36: Educa t ing peop le towards the 

Sus ta inab le built env i r onmen t 
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The problems facing by designers and architects are becoming 
increasingly complex especially when the ecological social and political 
consequences are considered. Many of the environmental problems facing 
mankind today are the results of mistaken human choices. Its our duty to 
educate the people to select the correct choice and gradually change the 
social attitudes, it will lead to sustainable future. 

For a gradual change of social attitudes it's important to teach the 
people the value of recycling materials and preserving things as long as 
possible. Today a global alarm is striking towards the use of recyclable 
materials and products. 

A tiny throwaway cigarette lighter can carefully refilled and reused. 
Wine bottles, jam jars and even glass splinters can be recycled with the help 
of a local glass blowing establishment or as it is. But the use of plastic and 
containers causes environmental pollution, as they are virtually indestructible 
surviving in trash dumps forever and creating toxic fumes when burned. 

The use of automobile tire is a good social approach towards a 
sustainable practice. In the western society used tires has become a most 
dangerous bit of trash. But in our country tires are used until they have a 
mirror smooth surface and are then continued to be used until they finally 
burst. It is only then that they are retreated. If they cannot be retreated they 
become carrying hoods for sand, brick or mortar, the smaller bits being made 
into soles for sandals and shoes. Thus superb example shows us how an 
environmentally polluted material can be recycled and reused the benefit of 
the common man. This is what needed towards a sustainable development of 
a society. 
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Books, pamphlets, paper and magazine articles can continuously 
exhort the general public to return to a more balanced and environmentally 
responsible life. 

As Brenda and Robert Vale, 1991, states, "In western society such 
everyday action as turning on the light or setting out for work is performed 
without thought for their consequences If it were possible to understand the 
consequences of these actions in terms of their impact on the environment, it 
might also be possible to conceive of less harmful way to achieve the same 
ends. 

Heating and lighting discarding materials or even buildings and moving 
between home and work all have grave consequences. Yet even quite small 
changes in the way such action are preformed could be enough to bring a 
sustainable future. 

In the process of changing the social attitudes towards a sustainable 
built environment Robert and Brenda identify five ordinary activities, which can 
help to initiate a sustainable future 

(1) Turning on the light 
(2) Turning on the power 
(3) Waste as a resource 
(4) Food production 
(5) The journey to work 

Thus, although the alternative can be pointed out it will require more 
than individual effort if they are to have their full effect. A realization of the 
problem and the resources in common may from the beginning of same more 
fundamental change in attitude, which is the necessary precursor to change. 
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Considering the above factors the best way to save energy is not to use 
it at all. When designing making use of natural daylight in building is a first and 
most obvious step in minimizing the impact of the building upon the 
environment. At the same time the need to bring light into building brings the 
users into contact with the world outside the building then this would seem a 
satisfactory solution from the users point of view. 

The technology already exists to provide electric light for a smaller 
expenditure in electrical energy. The society should educate that the greatest 
saving of energy are made by replacing tungsten lamps with compact 
fluorescent as it saves four fifths of the electricity used by tungsten bulbs and 
causing one fifth of the pollution. 

Because the electricity is saved pollution is reduced whether by acid 
rain, carbon dioxide or nuclear waste. At the same time reserves of fine fuels 
are saved for other purposes. 

In the design for sustainable built environment, approach to the action 
of turning on the light is therefore to question the way in which light is 
provided. Whether it can be provided from the natural sources by the use of 
windows is a first consideration. At the same time a window can in some 
circumstances be a curse if too much heat is entering a building. A balance 
needs to be struck by the designer between the economic benefits of natural 
daylight and the possible economic disbenefits of other energy considerations. 
The existing technologies need to be examined in a search for more 
sustainable alternatives. 
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4.3 Sustainable Architecture as a major issue in future Sri Lankan 

Architectural designs and practices 

Environmental awareness in global architectural practices has become 
an important issue from recent past. Sustainable development, which oriented 
towards the future, makes the idea of future oriented architectural practices. 
Sri Lankan traditional architectural practices were presented ecologically 
sound, sustainable architectural solution for the varying needs of the people. 
With the time, most of the green solutions in traditional practice were 
abandoned and resulted solution which creating environmental problems. The 
complex needs, attitudes of people may cause to evolve such solution. 

Traditional Sri Lankan architectural practice was most important 
architectural practice which concerns environmental issues such as in 
harmony with nature, ecological soundness resolve minimization and so on. It 
is clear that time has come to rethink about environment preservation, with the 
arisen of global awareness on the environment. Buildings are obviously major 
contribution of environmental degradation and as a country in the world; Sri 
Lanka also has a certain responsibility in the same. Although contribution is so 
little when comparing with the world, begin a such awareness may result a 
good environmental friendly architecture practice that the country had in early 
days. This is easy to achieve, because it was here at a time and still the roots 
exist. 

Modern architectural trends in contemporary architectural practice in Sri 
Lankan demands the use of modern materials such as glass, aluminum, 
various cladding materials, vinyl finishing materials, and so on. It demands not 
only materials but, air conditioning facilities also, instead of natural ventilation 
.Use of glass in modern buildings offers many advantageous in taking natural 
daylight into the building, adding some beautification to a building and allows 
maximum advantage for showroom functions and add respectability on certain 
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building facades. But glass can trap the heat brought by solar radiation into 

the building. Because glass is relatively transparent to the solar wave solar 

radiation and allows it to enter easily But glass is less transparent for longer 

wave solar radiation, which goes out from the building. This can be avoided by 

using glass for the places which receives less direct solar radi::3tion. But the 

function expected using glass in most of the contemporary buildings are not 

the functions that glass offers In most of the situation glass have been used 

just for the beauty of the facade or for the need of outstanding appearance in 

the neighborhood. Need of covering the ugly or old building facade by a glass 

curtain wall can also be seen in most of the city escapes. Glass and aluminum 

are now available in anywhere in Sri Lanka even in a building materials shop. 

Except, early mentioned facts, glass is available in various qualities and 

consisting various colours and type such as tinted, reflecting/ mirror or plain 

and so on. Common usage of aluminum also came into the scene from recent 

past. Aluminum and the glass facades / curtain walls are interrelated. 

Aluminum used for external faces of buildings in open able/ moving are less 

durable than timber in similar situations. Buildings having glass curtain walls 

open to direct sunlight and produced with air conditioning will requires a large 

cooling capacity to make the interior comfortable during hot daytime. It will not 

be a good solution in saving energy within a building. 

Fig.37: Excess i ve use of g lass not 

sus ta inab le for Trop ica l 

c l imate 

Traditionally used materials do not require cleaning very much. 

However materials, which give glittering finishes and colours, which are 

suitable for sophisticated environments, do require cleaning and maintenance 

quiet often thus consuming more energy. But the use of them is decided by 

the socio-cultural needs other than functional needs 
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Repeating commonly used metal roofing also has become a part of a 
such trend. In a tropical country like Sri lanka such a roof material is not 
suitable. Climatic condition directly affects such materials and cannot be used 
for comfortable work places. If they are used heavy insulation is required to 
make the space comfortable. But they are being used for neat finishes and for 
effects of forms (roofs escapes) and where are sophisticated environments, or 
display wealth is required. 

Therefore, contemporary trends in Sri Lankan architecture has effected 
mainly on the traditional solutions and most suitable architecture for a country 
in the tropics. Sometimes, people build buildings not only for the functional 
needs but to display their wealth and for the need to out show off. However 
these meaningless architectural trends have affected the built environment of 
the country is continuously increasing its affect with the time. 

As such, the prospects of future Sri Lankan architectural seen is not 
very bright in terms of environmental protection and the need for a green 
architectural revolving is clearly visible. 

4.3.1 A Sustainable Architectural practice for Sri Lanka 

Activating the sustainable architectural concept in the architectural 
practice of Sri Lanka, the time has come. By getting several steps on this 
matter can be started the programme. These several steps are, 
1 . Following of green principles 
2. Include green thinking into building regulations 
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4.4 Practice of Sustainable Architecture in future Architectural designs 

Sustainable Architecture is mainly based on the green concepts. These 
several principles cover the whole area in building design to construction that 
any building needs to be followed. There are seven principles. 

1. Energy conservation 
2. Working with climate 
3. Minimization of new resources 
4. Respect for users 
5. Respect for site 
6. Waste management 
7. Holistic approach of all above 

Each principle can be followed in several ways. Each step 
mentioned/consisted under each principle must not be followed for the 
achievement of the goal. Some of the aspects may not be possible to achieve 
in a given situation. But the requirement is to achieve more number of steps. 
Every principle must not be followed as well to make a building greener. It is 
also difficult to follow the every principle. The requirement is to follow the 
principle. When, in the situations where a principle cannot be followed by its 
steps or by itself, if would be followed by an other principle or a step of a 
principle. 

If taking an example within the Sri Lankan context. 

A building for a shop going to construct in a plot of land opposite to 
seaside along Galle road having two boundary walls on either side will have to 
face the Galle road. 
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Then it's a problem of avoiding direct sun during the half of daytime. 
This cannot be avoided by orientating the building on north south direction. 
Openings have to be placed on roadside and the rear side, and front facade 
will be faced to the direct sun. 

Special device for shading have to be used to cut down the direct solar 
radiation. 

From here each principle will be discussed with some of the Sri Lankan 
examples where possible and, mentioning required steps to be followed up 
every principle 

Principle 1 
1 . Conservation of energy 

There are several ways that this principle can be achieved. Some of 
them are proper site planning and materials selection, use of natural light and 
ventilation, use of low energy systems, reuse of old building and designing for 
flexibility. 

When compared with the energy consumption during the building 
construction, energy consumption during maintenance of the building is much 
great. Therefore, wastage of energy is more during the maintenance of 
building and which is used as energy for lighting, air circulation (fans), air 
conditioning, clearing proposes, pumps (water or sewer or storm water) and 
office equipment. 

Buildings, which have basements, have to use additional energy for 
lighting, ventilation and for disposal of storm water any rainy seasons. 
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In Sri Lankan context, some measures for energy conservation have 
been identified and some are particularly adopted in some new buildings 

Ex :- Lighting system of public lobbies, Stare lobbies/lift lobbies in Royal park 
at Rajagiriya. 

In order to follow the principle of conservation of energy, following 
general steps can be considered. 

1. Deep excavation works are to be avoided or minimized as much as 
possible with the help of heavy machinery, which uses fossil fuels. 

2. Selection of materials should be based on the consideration of. 
• a. Life cycle of the material (cradle to grave life cycle) 

b. Energy consumption within their production during transportation and 
installation. 

c. Possibility of recycling and durability of materials. 
d. Energy consumption for the process of recycling. 

3. Natural light and ventilation must be efficiently incorporated for all buildings 
inferiors wherever possible. 
4. Energy consuming lighting and communication and other must install with 
low energy consuming control systems. 
5. Existing/old buildings must be reused instead of constructing new buildings 
whenever possible. 
6. Any of the building designing must be done with a maximum flexibility to use 
for any other purpose. Some of the steps in this principle have followed in 
contemporary architectural practices in Sri Lanka. Following are such 
examples. 

102 



The concept ot sustainability unci its relationship to Aichitecture 
Chapter tour design for Sustainable Built Environment: An Approach 

Ex. 01 National Library Building, Colombo 

The building is designed as a series of open trays under a large 

umbrella. This concept was achieved by placing one floor over the other with a 

projection beyond the lower one. 

The projecting roof over all these floor has given the umbrella effect. By 

this arrangement each floor was protected by its top floor and the top floor by 

the roof. This position has allowed the possibility of obtaining natural 

ventilation to the maximum, which is a primary requirement in buildings in hot 

humid topics The bookstore, is placed at the center of the building with 

peripheral areas left for reading 

Ex 02: Parliament Building, Sri Jayawardhanapura Kotte 

Fig. 38 

This building uses traditional forms and local materials and relies on 

natural ventilation and shading for comfortable conditions inside the building. 

Ex. 03: Audience Hall, Kandyan Art Association, Kandy 
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Fig. 39 

Building is naturally ventilated in the context of comfortable conditions 

near the Kandy Lake. There are small courtyards within the building for 

additional comfort. Roof is constructed using a timber structure and a tile roof 

covering 

Fig. 40 : Union Assurance Building, Kolpetty 

This building is fully air conditioned, and artificially lit. But in a land, which 

cannot avoid the direct; the shape of the building has controlled it. Use of 

reflective glass for curtain wall_ and avoiding the curtain wall facing directly to 

the sun reduce usage of energy for air conditioning considerably 

Principle 2 

2 Working with climate 

Climatic responses in traditional or contemporary architectural practice 

play a very important role in architecture providing comfortable living spaces. 

Experiencing the changes in climate is a part of the life of people. Due to Sri 

Lanka being an Island and its location in the world. It experiences varied 
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climatic conditions from cold to hot. This variation should be reflected by the 
building in each climatic zone within the country. 

When responding to climatic conditions, following steps can be followed. 

1. Buildings must be oriented so as to get maximum effective ventilation into the 
building while avoiding excessive heating due to solar radiation. 

2 Shading devices, pergolas or self-shading must be used when direct solar 
radiation cannot avoid by orientation of building 

3 Natural ventilation systems such as cross ventilation/stack effect or through 
ventilation must be used to achieve thermal comfort in internal spaces 
wherever possible. 

4 Tall buildings must be naturally ventilated while providing the opportunity to 
occupants to experience the nature and its variations. 

5 Materials should be selected by considering their durability and the ability to 
withstand in climate conditions. 

This principle of climatic response is followed in some of the buildings in 
Sri Lanka. 

Ex. 01: National Library Building, Colombo 

Ex. 02 Building for Mahaweli Authority, Colombo 

Fig 4 1 : 
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A naturally ventilated, building which uses wind breakers along 

windows to avoid wind pressure affecting inside. Concrete shading has been 

used to cut the direct sun falling onto windows 

Ex. 03: Climatic sensitive sustainable high risers 

- . I - - -> 
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Fig . 42 : Menara Mes in iaga F ig . 43 : T rop ica l Tower 

Principle 3 

3. Minimization of new resources 

Resource utilization cannot be avoided when constructing building. 

Resources that go into buildings cannot be taken back. Natural resources 

which are non renewable therefore must be protected for future generation. 

The easiest solution for the minimization of resources is reuse of old or 

existing buildings. Careful management of resources is very important, and 

waste materials can be used for new constructions or interior elements of 

buildings. Selecting and utilization of materials, which are taken from non

renewable resources, have to be controlled. To achieve expected results. 

Quarrying materials are an example for this 

Steps mentioned below have to be followed to achieve green 

architecture through this principle 
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Ex 02: Dental Institute Building, Ward Place 

107 

1 Usage of materials that are derived from non-renewable resources must be 

minimized. 

2 Old/existing buildings must be reused whenever possible instead of 

construct new buildings. 

3 Any waste must be reused for some purpose. 

4 Materials containing toxic substances must be avoided in buildings. 

5 Materials must be selected on the basis of right material for right function, 

by careful selection. 

Reuse of old buildings for some other work has been done in Sri Lanka 

in several instances following as some such examples, 

Ex. 01: Transworks Building/Export Promotion Center-Colombo Fort 
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Fig. 47 : top f loor en t rance passage to rooms, detai l 

of roof cei l ing and hand rail in t imber 

Fig 48: Genera l v iew of the f in ish product of 

"The Tea Factory" as a new l i fe" 

Source : A rch i tec tu re As ia 
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Ex. 04: Club Villa, Bentota 

Fig . 49 : New addi t ion of old house as a 

m e t h o d of recreat ion 

F ig . 50: The comb ina t i on of inter ior and 

exter ior of new added area 

Source : Geof f ry Bawa 

Ex. 05: Maul i ' s house, C o l o m b o 

F ig . 5 1 : En t rance to the lobby 

Fig. 52: Inter ior v i ew 
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Principle 4 
4.Respect for users 

Most of the buildings in Sri Lanka have been done by human labour. 
Now the use of machinery has increased. But involvement of human beings in 
small projects still exists to a considerable extent. Although large projects use 
machinery, human labour is also needed. Therefore the human component 
that goes into the building like materials, energy is also important. Respecting 
to them by providing protection and facilities is thus required. Users of the 
building have to be protected from any problem and provided facilities 
respecting their works, knowledge. 

Any design on a particular site is specific to that site. Advantages of the 
site have to be exploited in building in a particular location. A building on a hill 
will be different from a building on a flat land. Any of the construction work can 
destruct the land or a part of it. Following certain principles can do 
minimization of the destruction. In any site existing vegetation cover has to be 
protected harmonizing the building with nature. When following the principle 
important thing to note is the building is removed from the site, the site must 
remain, as it was earlier. Following are the guidelines to follow in this regard. 

1. Any building must be in harmony with its surrounding landscape 
2. Existing vegetation on a particular site must be preserved with its natural 
profile. 
3. Built structures must touch the earth lightly avoiding deep excavations and 
destructions whenever possible. 
4. Preserved sites must be kept well maintained to avoid pollution after 
construction. 

Principle 5 
5. Respect for site 
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Ex. 01 Kandalama Hotel, Dambulla 

Fig. 53: M e r g e d wi th site 

Fig. 54: Exterior view 

F ig . 56: En t rance passage 

Principle 6 

6 Waste management 

Waste can be produced in two ways in buildings and related actions. 

Those are during construction and after construction of a building. The most 

significant component of these is waste after construction. Waste during the 
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construction can be minimized by taking necessary actions to minimize waste 
at design stages of a building and at the stage of ordering materials. Careful 
management is essential for such a target. Waste after construction can be 
sorted out as organic waste, plastics and others. The organic waste can be 
used for producing biogas or fertilizer Plastics can be recycled. Others such 
as bottles, cans etc can be taken to direct construction or any other purpose? 
Following general steps are to be followed when used green approach to 
waste management. 

1 Waste must be minimized in every stage of construction. This can be 
done 

I. By using construction methods, which are not using form works or moulds. 
II: When using moulds / form works reusable ones must be selected. 
Ill Minimizing the waste from material supplier 
2 Waste water must be purified before releasing into a natural water streams. 
3 Waste produced by after construction must be used for any other purpose 
such as biogas 

Principle 7 
7. Holism 

Consideration of all the principles in an architectural solution is 
essential to make the architecture green. Even though following all the 
principles in a given situation may not be possible, more number of principle 
have to be followed to achieve satisfactory results. 

Fig 57: Hol is t ic app roach towards 

the sus ta inab le built 

e n v i r o n m e n t 

P roposed Jera i In ternat ional Park 
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4.6 Design for Sustainable Built Environment:_An Approach 

"Everything man makes is design whether with material as hard as 

granite or as elusive as thought Design controls our whole life our 

whole happiness dependent it. 

Paul Icaques Grillo, 1960, p.9 

Since food shelter and clothing are considered as the most essential 
needs of man, the art of making them characterizes the various civilizations on 
earth. This art is design. But design offers its greatest examples in the art of 
shelter or architecture because it creates the environment for living and thus 
makes possible the development of all other forms of art. 

Design is the cardinal means by which human beings have long tried to 
modify their natural environment, partially and wholesale. The physical 
surroundings have to be made more habitable and more in keeping with rising 
aspirations. Each design becomes an ancestor to a great number of other 
designs and engenders a new crop of aspirations. But according to Richard 
Neutra. 

Design the art of putting constructs in an order or disorder seems to be 

human destiny. It seems to be the way into trouble and it may be the way 

out. It is the specific responsibility to which our species has matured 

and constitutes the only chance of thinking and constructing animal, 

that we are to preserve life on this shrunken planet and to survive with 

grace". 

- Richard Neutra (1954), p.6 

Meanwhile the decay and waste of natural resources caused by 
carelessness is spreading in an alarming and desperate magnitude resulting 
destruction and blight around us and as a consequence need of sustainability 
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in designing the built environment has arose. As Neutra says design as an aid 
to survival must always have an intimate kinship to the life processes it serves 
within time. 

II we operate with such a broad concept as survival we naturally need 
to understand it as the thing that aid or threatens in designing the built 
environment. Quoting Papaneck 

"Design and architecture are the tools mankind uses to change and 

adapt to its environment extend human capacities an thus 

comprehensively change itself 

Victor Papaneck, 1971, p. 67 

In designing there are capacities or limits in various aspects. If the 
sustaining capacity of the environmental, social, financial aspects come to the 
neck what will be our future? Papaneck says 

"The way in which a new product, tool, artifact or building can change 

people and society; do harm to a fragile culture destroy ecological 

balance " 

- Papanek, 1983, p. 17 

So the need of designing a sustainable built environment has arose all 
over the world which should be integrated with programme of sustainable 
development, as mentioned in the first chapter, its a concept bringing together 
local and global, short and long term development. It urges the need for action 
now to defend the future. 

When we analyzed good contemporary design we should acknowledge 
the fact that in some designs the concept of sustainability has been already 

114 



The concept of sustainability and its relationship to Architecture 
Chapter four' design for Sustainable Built Environment An Approach 

Fig 58 

Fig. 59 

I I 5 

adopted. We cannot point to a design and say that it's totally a sustainable 

design It may not be holistically but partially sustainable 

Papaneck begins with a penetrating analysis of how design goes 

wrong Encouraging consumption for its own sake, ignoring cultural and 

ecological damage inflicted by supposedly "functional" designers, excluding 

people from participation in design decisions, pursuing "artistic" design in what 

he insightfully characterizes as "the late capitalist sense of the word" are the 

lacts as he identities them 

As people become more and more distanced from the design process 

by which the manufactured objects that surround and serve them are shaped 

and formed they become less and less at ease with their whole environment. 

In the long run this means that designers and architects must be more 

accessible to people. It is the only ways which consumers can have a direct 

say in the design of product, as it is very important peoples participation in 

design for sustainable built environment. 

Example for successfully sustainable cities, 

01 Curitiba, Brazil 
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02. Auroville, India 

Fig.60 

Fig. 61 

4.6.1 D e s i g n Path 

When David Oakley (1970) identifies the relationship of theory and 
practice of architectural design; the image of cyclist on his cycle offers a useful 
analogy. The theory and practice of design respectively are the front and back 
wheels of the cycle. Theory is the front wheel and it is by means of this we 
steer but both wheels must be there if we are to balance on the cycle frame 
the structure of Architectural thought. 

The balance is important in the deign path to be sustainable as we 
should consider a holistic approach, with special considerations in 
environment, social, economical, functional etc. aspects. Carrying on our 
analogy maps and experience are necessary if design journey are to be 
successfully undertaken. 
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Towards the sustainability designer should know the ways and means 
of context (site) resources (materials), climate, energy and its impact on built 
environment and the value of composing them to a sustainable design. 

Where necessary experience is not available then the cyclist (the 
architect designer) is wise to undertake his first journey in the company of 
someone who has that experience learning from the past. It is very important 
towards a sustainable design as sustainable practices were adhered to our 
day-to-day life and the architecture of the past expresses them. 

On the completion of a journey and the design completed and 
executed, the cyclist should overhaul his machine, oil the moving parts and 
repair and replace those obviously outworn when commencing another design 
journey. 

The architect or designer should be update his way of thinking, the building 
process, new technology all these new approaches should be utilized towards 
the sustainability of the built environment, keeping in the mind the aboriginal 
saying "touch the earth lightly". 



• 
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CONCLUSION 

Design is joyous creative act. It concerns itself with problem solving and 
decision-making. It provides designers with enormous gratification to watch a 
concept move from the first explorative lines on a sheet of paper through 
different stages of development to an exacting working prototype of the end 
product. But the problems facing designers are becoming increasingly 
complex, especially when the ecological social and political consequences are 
considered. 

Life has become a mere struggle for the modern man even without his 
knowledge, as he is making desperate attempts to search for new ways and 
means of fulfilling his ever increasing ambitions aspirations and desires. Of 
course modern science and technology have been a great help for him in the 
respect and his achievements are vast and unimaginable. He has conquered 
the earth the sea the sky he is in the process of conquering the unknown 
worlds far and above. 

The world is limited entity a most vulnerable property. All its resources 
are static. They never recover at the some pace of his consumption. With over 
exploration it is fast becoming an unsuitable place for his habitation. 
Architecture and environment cannot be separated in the creation of a 
conductive habitat for mankind. On the one hand the basic physiological and 
economic needs of man must be fulfilled and architecturally expressed on the 
other hand there is a need to balance, harmonize and integrate the built 
environment with ecological, social, financial etc., and architecture with above 
factor is now being brought to sharper focus arising from recent movement 
towards sustainable development. 

Architecture is a physical emotional as well as an intellectual 
experience having the potentially of making the ready temperament going 
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even further beyond intellect, beyond thought where there is realization. 
Sustainable architecture surpassing the many limitations direct man towards 
achieving this end little by little step by step. It is this ultimate purpose that the 
contemporary architecture must serve more than any other day. 

This study rests itself on the argument that architecture is a holistic 
approach. A work of architecture is complex and comprehensive. 

As Antoniades Anthoney C. states: 

"Architecture is many things in one something tangible and others 

intangible, something visible and other invisible. Where all thing tangible 

and intangible Visible and invisible are in balanced harmony among 

themselves constituting a useful and mind elevating whole then the 

whole is Architecture 

Antoniades Anthony c, 1980, p. 86 

It's the role of designer to amalgamate the components in the process 
of creating sustainable product. In the first step its important to search the past 
for better alternatives to modern methods and to examine how other people 
are solving the same problem be set us. All good design is sustainable. Any 
product should be sustainable to the task if performs, the people that use it, 
and the materials from which it is made. It must also be appropriate to the 
ideas and process that will produce it to our sense of ethics and to life. 

The main focal of the study was to establish the concept of designing 
for sustainable built environment and examination of its attributes and 
contribution towards the development of the built environment. 

This initial study would be guidelines for architects and designers in 
designing for future needs. Finally the main attempt of this study is to establish 
the idea of sustainability in design process. It also shows new directions in 

85496 
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researching in the areas of traditions, economics and environment in 
designing for sustainable development. 

The study however being made within a short period of time has not 
gone into the intricacies of all above aspects which would have it much more 
comprehensive Such an attempt would have drawn more refined conclusions 
as well. It is however, hoped that this study would contain basic information, 
and guidance towards designing for sustainable built environment. 
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