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SUMMARY 

HOUSING & URBAN MODELS: A case for an urban, 

high-density, low-rise housing in Singapore. 

Fook Loong Chong 

The environment in Singapore is becoming more and more urbanised and public 

housing forms a major part of the urban development. The continual process of adopting the 

current high-density, high-rise built forms in a fast changing society has resulted in 87% of 

the population living in a homogenous urban environment which lacks variety and choice. It 

was in view of this limitation in the present model that this research was initiated. 

This thesis is an investigation on the possibility of an alternative high-density, low­

rise built forms which is applicable in Singapore's context. By relooking at the theories of 

Martin and March on built form and land use, this thesis seeks to distill out the principles on 

high-density, low-rise patterns of urban development. By applying these principles in the 

housing design of a modem society with all its complexities and its changing nature can in 

fact path the way forward in the housing and urban design in the 21 st century. 

Within the housing context, this thesis seeks to formulate a conceptual framework in 

which the alternative housing model can be feasib le. Within these framework, the thesis also 

addresses the issues of regional identity in the use of the traditional shophouse built form. It 

looks at the problems and arguments which generated the shophouse typology and considers 

the directions which are now open to us. 

By examining urbanism and by keeping housing as the central focus and a strategic 

vehicle, the object of this thesis is to consider an alternative model so that in addition to the 

existing high-rise pattern of housing, it will be possible to design a way forward which 

provides a wider range of choices and will lead to a greater opportunity for a variety of 

patterns of living to develop. The result of applying the shophouse typology using Martin 

and March's theory holds the key to the solution to the problem of urban variety in high­

density housing. 
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Chapter One: Introductory Chapter 

1.1: An introduction 

Public housing forms a major part of the urban development in the physical 

environment of Singapore. Since the beginning in the I 960s, the archetypal high-density, 

high-rise housing model today houses 87% of the population. To a large extent, this 

model has resulted in a stereotyped and homogenous urban environment which lacks 

variety and choice. It was in view of the limitations with the present model that this thesis 

was initiated. 

This chapter aims to provide the reader with an introduction to the issues which 

are at stake in the present high-density, high-rise housing and the overall structure of the 

thesis by describing the organisation and content of each chapter. 

1.2: Issues at stake 

The object of this thesis is to deliberately consider an alternative model so that in 

addition to the existing model, it may be possible to design a way forward in the housing 

design in the next millennium. By considering urbanism in the built environment and by 

keeping housing as the central focus and a strategic vehicle, the main issue that is being 

addressed in this thesis is to consider an alternative high-density, low-rise housing model 

as a means of exploring a wider range of choices and of developing a variety of patterns 

of living. Within this alternative model, the following two sub-issues are also being 

considered: 

(i) to address the issue of regional identity in the built form which is responsive to 

the local climate and is part of the local context and 

(ii) to reconsider the traditional shophouse typology as an appropriate form of 

living/working built form in putting forward a case for an alternative high-density, 

low-rise housing. 
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1.3: Thesis Structure 

The following section aims to provide the reader with an overall view of the 

structure of the thesis. 

Chapter 2, introduces the present high-density, high-rise housing in Singapore by 

outlining the development of public housing since the beginning. It seeks to give a quick 

analysis on the history of housing problems under three main periods. By mentioning the 

increasing homogeneity in the built environment and by raising the issue of the 

inadequacy of the present model in the face of the present and future changing society, 

the thesis is set as - Singapore needs a greater variety of public housing built fonn than 

the predominantly high-rise image presently evident. 

Chapter 3 and 4 look at the two issues at stake in the urban environment of 

Singapore:-

Chapter 3, addresses the issue of regional identity which is lacking (Yeang, 1987) 

in the many rampant and insensitive modem architecture projects within Asian cities 

including Singapore. The focus is on an architecture which is responsive to the local 

climate and the planning of new urban spaces and their reorganisation and reintegration 

which is contextual. This would eventually lead to an expression of a new streetscape and 

tropical urban architecture that would be both relevant in time and place to its specific 

Culture, heritage and people of this part of the world. This chapter also fOlms part of the 

framework for an alternative model which is both responsive to the cultural heritage and 

the climatic conditions prevailing in this region. 

Chapter 4, reconsiders the traditional shophouse built fonn as an appropriate 

alternative model for high-density, low-rise housing. It looks first at the origin of the 

Singapore shophouse and then presents the strategy derived from the shophouse fonn. 

The chapter also de cribes the possibility of a pedestrian friendly tropical city and the use 
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of the five-footway which is part of the shophouse typology as an urban design element 

and connector. The various aspects of the shophouse design, particularly its physical 

characteristics which make it responsive to the local climate and yet versatile in 

containing the various changes in its function, will be discussed. This chapter also 

includes density analysis of two shophouse developments in the Central Area. 

Chapter 5 forms the main thrust of the thesis. Chapters 5.1 and 5.2 seek to 

rediscover the theory developed by Professor Sir Leslie Martin and Lionel March at the 

Centre for Land Use and Built Form Studies at Cambridge University. Their 

mathematical approach to residential planning proved that the courtyard layout had a 

higher land use intensity than other built forms. This then lead to the Perimeter Housing 

in Chapter 5.3 which naturally links with the previous Chapter 4 on the Shophouse which 

is proposed to be the appropriate alternative model for high-density. low-rise urban foml 

in the local context. 

Chapter 5.1 reconsiders the theory according to Martin and March particularly 

with reference to the relationships that exist in the physical structure of the city. Once this 

has been done it may be possible to explore a wider range of choices, and this may lead to 

a greater opportunity for a variety of patterns of living to develop. It addresses the 

concern by rediscovering " those neutral guidelines that set out the least restrictive 

framework and allow the maximum elaboration by use" (Martin, 1972). It would be clear 

that there are in any urban situation. certain simple interrelations of street pattern, plot 

size and building form and the patterns of living which elaborate these. This chapter 

introduces and forms an important part of the theorectical framework for an alternative 

high-density, low-rise housing model which itself offers choice and within which a 

plurality of choices can operate. 

Chapter 5.2, considers in detail the case for speculations as a research approach 

by looking at Martin and March's (1972) speculations set out in their book, "Urban 

Space and Structures". Together with the previous chapter, this chapter sets out the 

possibility of an alternative high-density, low-rise built form to exist in contrary to that of 

the typical Modem Movement's slab and tower blocks. As an important part of the 

theorectical framework for this thesis, it establishes a way forward in developing an 
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alternative housing paradigm. 

Chapter 5.3, introduces the principles behind perimeter housing. The differences 

between perimeter housing as compared to the Modem Movement to\ er block is most 

clearly evident here in its various case studies considered. Most imponantly, the 

application of the principles of the fresnel square in the design of high-den -ity, low-rise 

housing is significant in its influence on the possible built form of the de elopment. In 

addition, similar impact is achievable when the principles of the fresnel square are applied 

using the shophouse typology. 

Chapter 6, naturally flows from the analysis-in the previous chapters. A part of 

the conceptual framework and the culmination of this thesis, this chapter presents the 

application of the lessons gleaned so far especially the theory of Martin and March in 

developing a conceptual alternative high-density, low-rise housing model. 

Chapter 6.1 begins by comparing the intensity of land use in two hou ing areas, 

one based on the high-density, high-rise model and the other on the shophou es 

development within the Central Area which is low-rise. 

Chapter 6.2 then presents the conceptual framework for the alternative model 

with 3 case studies on a larger site, at the neighbourhood level. The alternative high: 

density, low-rise model is tested on large parcels of housing sites where the high-density, 

high-rise model has been used. These layouts are conceptual and serve as diagrammatic 

comparisons between the two models. 

Chapter 6.3 takes the testing of the alternative model a step further by proposing 

a conceptual framework applied at a specific site level. It first describes some planning 

issues which governs the site selected for the testing of the alternative high-density, low­

rise model. The various socio-economic characteristics of the residents living in the area 

will be discussed and its implication will be addressed in the alternative model. This is 

then followed by the conceptual design of two alternative layouts with details of its 

comparative analysis in each case. The differences between the existing layout planned 

according to the present high-density, high-rise model as compared to the alternative 

layout planned according to the alternative high-density, low-rise model will be 

presented. The application of the shophouse principle in the design of the dwelling units 
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would also be shown towards the end of the chapter. 

Chapter 7, addresses the general conclusions and recommendations of the overall 

research work. It sums up the various findings of this thesis on the testing of the 

alternative high-density, low-rise model which evidently demonstrates its feasible 

application. It points out the potentialities and the limitations of the conceptual 

framework which combined the shophouse model with Martin and March's mathematical 

principles. 
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Chapter 2:.-\ Frame of Referellce 

2.1: An introduction 

This chapter outlines the development of public housing in Singapore from the 

beginning. It begins by giving a quick analysis of the history of hou -ing problems under 

three main periods. It continues by outlining the experiences of public housing design by 

adopting the high-density, high-rise model. By raising the issue of the inadequacy of the 

present model in the face of the present and future changing soc iety. the thesis is set as 

"Singapore needs a greater variety of public housing built form than the predominantly 

high-rise image presently envi aged". 

·2.2: Public housing in Singapore 

Three distinct periods can be discemed in the history of housing problems. 

First period (1819 - 1926): During this period there was no official attempt to tackle the 

housing problem, despite the rapid population increase (as a result of heavy migration) 

and growth of slums in the central city area. 

Second period (1927 - 1959): Under the Colonial Administration, tl1e Singapore 

Improvement Trust (SIT) was established to "provide for the Improvement of the Town 

and Island of Singapore" (Teh, 1975). However as SIT was much less a housing 

authority than a municipal body; its work was confined largely to the construction and 

widening of roads and the creation of open spaces. 

Third Period (from 1960 onwards): The Housing and Development Board (HDB) was 

formed and built more than 50,000 units witl1in the first five years of its inception, thus 

breaking the backbone of the housing shortage in Singapore for the first time. According 

to Teh (1975) by the end of March 1974, the HDB had about 175,000 units under its 

management, housing about 43 per cent of Singapore's entire population. 
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2.2.1: The first hundred years (1819 - 1926) 

This period saw a very rapid growth in population together with thl! growth of 

slums, especially in the city area, but with no concomitant growth in the supply of decent 

shelter. The astronomical growth of population can be seen in Table I which shows that 

in 1824 the population was 10,683, and by 1921 it had reached 418.358 . The increase in 

population was mainly due to immigrants from China and India. The overwhelming 

majority of the immigrants were Chinese. Most of them were sing!l!. male :md poor, 

attracted to Singapore because of its geographic position and the employml!nt 

opportunities resulting from the development of rubber and tin in Mala a (now West 

Malaysia) to meet the growing need of the European nations. In teml of shelter, most 

of the immigrants could only afford a bed for the night and roof over their head , 

especially in the already overcrowded slums of Chinatown (Teh, 1975). 

A report on the sanitary conditions of the town of Singapore was made in 1907. 

The need to alleviate conditions of overcrowding in the Central Area was stressed. 

Following the report, the Municipal Building Ordinance was amended to improve the 

conditions of the buildings. The construction of shophouses in the Central Area 

subsequently followed the minimum requirements of the amended Building Ordinance. 

Year Population 

1824 10,683 
1849 52.891 
1871 97.111 
188 1 137,755 
1891 181.612 
1901 227.592 
1911 303.321 
1921 418,358 

Table 1. Population growth by selected years (from Department of Statistics, 1973) 

In 1918, a Housing Commission was set up to report on the housing conditions in 

the Central Area and to make proposals for the improvement of the housing situation. 
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The Commission recommended the formation of an Improvement Commission and , as a 

result, the Singapore Improvement Trust (SIT) was conceived in 1924 and started 

functioning in 1927. 

2.2.2: 

2.2.2.1 : 

Public housing under the SIT (1927 - 1959) 

The pre-war period (1927 - 1942) 

Under its original function with regards to public housing. SIT \\ as empowered to 

provide home only for people actually made homeless under Improvement Schemes. 

However, by 1932 it was realized that ~ith the rapid population growth, efforts must be 

made towards accommodating the urgent need for more new housing. So in 1932, SIT 

was given more powers to construct its own buildings, and during the remaining pre-War 

period it carried out two major housing schemes, i.e. Lorong Limau and Tiong Bahru. 

The latter could be considered as representing Singapore's first public housing estate. 

However, by 1942 SIT had completed only a total of 2,049 houses and 53 shops. The 

reason for this poor performance in public housing lay in the fact that SITs energies were 

mostly directed towards road improvements, opening up of back lanes, drawing up 

improvement schemes and demolishing insanitary buildings. 

2.2.2.2: The post-war period (1947 -1959) 

The housing situation further deteriorated after World War II. The demand for 

low rental housing rose sharply as a result of heavy immigration and very high birth rates, 

due to a more or less balanced sex ratio. By then, the population had lost its temporary 

immigrant character and become a permanently settled one. This meant that the housing 

needs changed from that for single persons to one of families which could not 

conceivably be met by much of the existing and sub-divided housing stock. Moreover, 
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residential construction was practically at a complete standstill under the Japanese 

Occupation. 

The severity of the problem can be seen from the report of the Housing 

Committee set up in 1947 to study the housing situation (Teh, 1975). The report revealed 

the most appalling conditions. Out of a population of 938,000 persons. 680,000 or 72 per 

cent were housed within the Central Area. What was even worse was the fact that about 

a third of the population was "herded into about 1,000 acres in the heart of the city with 

densities up to 1,000 or more to the acre". 

Year Cumulative Number Proportion of Popu !arion 

of units in Public Housing (9c) 

1947 224 1.5 

1950 2,754 2.8 

1955 12,836 6.9 

1959 20,907 8.8 

Table 2. SIT dwelling units built and the proportion of population housed, 1947-1959 (from 
HDB Annual report, 1973n4) 

When the supply of housing in the Central Area had reached the saturation point, 

new immigrants, unable to find accommodation, moved out to the fringe of the city 

where they erected haphazard shelters of wood, attap, corrugated iron or scrap materials. 

These eventually grew into squatter colonies forming a ring of squalor and misery around 

the central city area. These areas often became death traps and breeding grounds for 

disease, crime and fire hazards. 

In view of the atrocious conditions which the report had revealed, from 1948 

onwards the SIT tried to concentrate its main efforts on housing construction. Between 

1947 and 1959,20,907 units were completed, as shown in Table 2. Such effort was still 

inadequate in the face of the huge population increase of 641,000 persons, from 0.938 

million in 1947 to 1.579 million in 1959. The number of units built by the SIT, together 
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with the private sector during this period amounted for on ly 40,000 units which cou ld 

have accommodated less than 300,000 persons, even assuming high density occupancy. 

Therefore, the SIT cou ld not provide shelter for even hall' of the population increase, not 

to mention the huge backlog already waiting for decent housing . 

. ,.'~ 

fi~urc I. Queenstown housing estate t I %OS) (from Designed for LiYing. 1985) 
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2.2.3: Public housing since 1960. 

In 1959, Singapore was granted self-government and the newly fonned sociali t 

People's Action Party (PAP) was elected to power. The investment climate was terrible; 

there were frequent strikes and demonstrations and available financial resources were 

limited. Against this uncertain political backdrop, the government recognised the realities 

of the situation. On the one hand, there was an urgent necessity to start a sizable housing 

programme to meet the acute shortage of-accommodation and on, the other hand, the 

crovernment could only successfully operate within the constraints of available financial 
o 

and technical manpower resources. 

2.2.3.1 : Formation of the Housing and Development Board 

The government dissolved the SIT and on I February 1960, it fomullly 

established the Housing & Development Board (HDB) as a statutory board under the 

Ministry of National Development. The HDB had wide powers to construct and 

redevelop, to clear slums and resettle people and to manage new housing estates. At that 

time, the administrative and professional experience and capability of the housing 

authority was very limited, especially after the abrupt exodus of colonial expatriates. 

However, aware of the appall ing living conditions of the urban poor, the 

government launched a very ambitious five-year housing programme. Initially, flat units 

were small and their design and layouts were dull and unimaginative. They were built at 

the maximum density permissible by practical constraints on the limited supply of cleared 

land. Contractual procedures were streamlined and construction costs were kept low. In 

the process, the HDB was able to fulfill its projected construction target and delivered 

large numbers of reasonably priced housing units. By the end of the sixties the living 

conditions of the urban poor at last began to show visible signs of improvement. 

14 



Chapter 2: A Frame oj Reference 

2.2.3.2: Successive building programmes 

Two Five-Year Building Programmes wer~ prepared in the 1960s: 50,000 and 

60,000 units of public housing were planned under the Fi rst and Second Five-Year 

Building Programmes ( 1960-65 and 1966-70) resp~ctive l y. As can be seen in Table 3, by 

the end of 1970, the Board had completed a total of 120,669 unit of flats and shops 

(Teh, 1975). 

Including the units bu ilt by the SIT, there were ome 175,000 hou ing units under 

the management of the Board by the end of March 1974, housing about 43 per cent of 

Singapore s population. 

Year ClIllIlIlati\'e 0umber Proportion of Population 

of units in Public Housing (0/0) 

1960 J . 6~~ 9. 1 

1965 :'.+..+30 23.2 

1970 120.66Y 3-+.6 

J 973174 18:' .-+911 .f2.7 

Table 3. HDB dwellings units built and t he proportion of population housed 

(1960 - I 973n4) (from HDB Annual report, 1973n4) 

Figure 2. Woodlands housing es tat e ( l Q70s 1 , 1'1'0 111 Designed for Lh'ing. 1985) 15 
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2.2.3.3: The independent state 

Singapore became an independent state in 1965. The politica1leadership initiated 

various actions to establish a favourable investment climate and to generate economic 

growth. Immigration was strictly controlled and serious efforts were made to lower the 

high birth rate. Industry and tourism were encouraged. The necessity to acquire land at an 

affordable cost was accepted as an absolute prerequisite for effective long-term 

development programmes. Tough legislations were introduced to acquire land and 

properties for public purposes (Land Acquisition Act, 1966). At that time, this land 

acquisition policy became the subject of much criticism. In the process of land 

acquisition, the interest of landlord was adversely affected and when slums and squatters 

were cleared, considerable hardships were created. However, the continued success of 

delivering large number of housing units to the public at an affordable price in Singapore 

was only possible when large areas of prime land were made available at a reasonable 

cost to the housing authority (Lim, 1982). 

Within a decade, Singapore had successfully changed its economic base from a 

major trading and administrative out-post of the British Empire to a prime regional centre 

for banking, trade and commerce. Since the mid-seventies, the government had evolved a 

development strategy based on the concept of Singapore - the global city. Much emphasis 

is now given to the development of tele-communication networks, to the rapid 

introduction of computers and robots, to the restructuring of Singapore's industrial base 

towards high-skilled technology and to the upgrading of worker's skills and education. 
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2.3: Experiences with the high-density, high-rise 
model 

2.3.1: HDB's experience 

2.3.1.1: New towns 

In order to construct large hous ing developments, the HDB located the e in the 

new towns. Their sizes ranged from 25,000 to 50,000 residential units with populations 

ranging from 100,000 to 250,000. Each new town was sub-divided into neighbourhoods 

of around 4,000 to 6,000 dwelling unit hou ing about 20,000 to 30,000 people. Each 

neighbourhood had its own centre with local shopping facilities. The centre was usually 

located within five minutes average walking time from the residential blocks. Because of 

the small physical size of Singapore, th most distant of the new towns were located less 

than 25km from the Central Business District (CB D). They were ometimes in close 

physical proximity to each other. 

llOlWD 
N 

.. r 
_ ::-..... -u-tO 

_ .. ""CO CO"oST'"JCTtO+I 

tCU)Yl IIllt. 

$CALE ' I 

Fig.u,"c 3. Location of HDll OcvclopnH'nt s (from BDll Annual Rcport. 199 1192) 
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2.3.1.2: Basic design criteria 

The HOB 's bas ic design criteria was based on three dimensions: soc ial, 

environmental and visual. 

On the soc ial dimension, HOB considers it more important to provide affordable 

and appropriate hous ing rather than good arch itecture. Most of its buildings were limited 

to l2-storey which kept construction cost down and unforeseen I ift breakdown 

manageable . A prec inct concept was introduced " 'ith each precinct consisting of 500-

1000 housing units, grouped around a landscaped square which had communal facilities 

to encourage soc ial interac tion. 

Figure 4. Vertica l villages (from Do{: igned for Living, 198::, 
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On the environmental dimension, the public housing was structured on a hierarchy 

of communal spaces which HOB described as a "now from the courtyard-in-the-sky. to 

precinct square, to neighbourhood centre, and lastly, to the town centre." A conscious 

effort was made to provide more extemal communal spaces. For example, the placing of 

4-storey blocks perpendicular to the roads defined spaces and also served as traffic noi e 

barriers for the high-rise buildings. 

J 1 
:"".,') .. - I~ 

Figure 5. Hi~h-ri e housing nvironment (from Designed ft)J' Living. 19H5) 
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A large number of residential slab blocks were used as back-drops for the high­

rise density urban environment rather than as des ign statements in themselves. This was 

because a large proportion or the HOB 's architects were still young and inexperienced 

and the objective was to constantly and gradually raise the des ign standard. More 

important than architectural consistency was the necessity to provide a sense of growth 

over time in the new towns. The town and neighbourhood centres were not conceived as 

finite pieces of architecture. They had a sense of growth in time with the introduction of a 

mi xture of architecture styles, scales and forms. Within the new towns, some areas of 

strateg ically located land were deliberately reserved for future infill developments. 

Figure 6 - Tampines housing estate lfrom Designed for Living. 1985) 
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2.3.1.3: The Housing Environment 

According to Chen & Tai (1977), the man-made environment though created by 

man exerts its influence on people in a variety of ways, physically and psychologically. On 

the one hand, functional and beautiful architecture and housing with various conveniences 

have a positive effect. On the other hand, featureless residential districts. the absence of 

greenery, and air and noise pollution have a harmful effect on man. In addit.ion, the 

physical aspects of a man-made environment will also affect the social systems of the 

community and the relationship between man and his social structure. It would be a 

mistake to think that the whole question is just one of providing a number of hou ing 

units for the people and a certain amount of floor space per person. 

Hou ing and residential areas are designed so as to provide a maximum of 

convenience and comfort. They should be provided with all kinds of facilities and 

amenities. This involves, therefore, measures to provide more and better housing, health 

and community services and recreational facilities as well as to increase the opportunitie 

for intellectual, cultural and community development. As stated by Liu (1973), public 

housing is not just building, but a way of life. 

2.3.1.4: Potential Environment and Effective Environment 

Phy ical environment, especially housing and recreational areas, cannot work in 

the isolated context of design and planning considerations. It should be designed to meet 

the needs and aspirations of the people. This is best illustrated by Gan's (1968) discussion 

between the potential environment and the effective environment: 

The basic conception to be argued here is : the physical environment is relevant 

to behaviour insofar as the environment affects the social system and culture of 

the people invoLved or as it is taken up into their social system. Between the 

physicaL environment and empirically observable human behaviour, there exists 
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a social system and a set of cultural norms which define alld emillate portions of 

the physical environment relevant to the lives of people ill\"Olved and structllre 

the way people would use (and react to) this envirollmellT ill their daily lives. 

In practical terms, Gans points out that a park proposed by a planner is only a 

potential environment. It is the social system and culture of the people who would use it 

that determine to what extent the park becomes an effective environment. 1l1erefore. it is 

essential that the planning and design for the physical environment should be aimed at 

creating a better match between potential environments and effective environments. 

There is no simple way to evaluate this process. A feasible approach would be to 

investigate the social and psychological implications of high density in the public housing 

estates as well as to examine the accessibility of the HDB tenants to the service facilities 

(Hassan, 1975). Findings from these studies indicate that the HOB housing is identified 

with high population density, which tends to produce serious pathology. \ ith regard to 

the accessibility to service facilities, findings show that poorer HOB tenants do not fare 

as well as their counterparts in the better socio-economic group who reside in the hU'ger 

units of HOB flats. These findings imply that there is much improvement et to be made 

to better the living environment in HOB estates. 

Chen & Tai (1977) attempted to use a different and indirect approac!l to answer 

the following questions:- Is there any difference in the life-styles between the people in 

HOB high-rise flats and those living in low-rise houses in kampongs and niral areas? 

They conducted a survey and carried out interviews on the people living in HOB areas 

and in kampong and niral areas. 

The findings. from Chen and Tai's survey showed that:-

• The physical environments of the two types of survey areas, i.e., the HOB areas 

and the kampong the rural areas, are quite different. 

• That people living in different areas express their appreciation for different 
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features of the environment. 

• That the different features physical environments affect, to a large ~xtent, the 

human activity patterns and the social systems of the community. 

Their findings show that kampong and rural dwellers have a lower degree of 

population mobility as compared to HDB dwellers. They have been living in the same 

place for a longer period of time, have more close friend and relatiyes living near where 

they live, and have a stronger sense of attachment to the place they live in. Compared to 

those of kampong and mral dwellers, the levels of satisfaction among HDB dwellers are 

higher in the fo llowing aspect : 

• Convenience of public transportation, 

• Play facilities for children, and 

• Recreational facilitie . 

However, HOB dwellers have lower levels of satisfaction with 

• public security in the neighbourhood, 

• mutual assistance from neighbours, 

• sense of belonging to the community, 

• amount of noise in the neighbourhood, 

• environment for bringing up children, and 

• sense of responsibility among neighbours. 

These findings indicate that although there are conducive physical environments 

and infra-structures in HOB e tates, there is still weak cohesion among the neighbours 

and a lack of a sense of responsibility and belonging to the community among them. 

Findings from the above urvey by Chen and Tai (1977) illustrate that physical 

environment and human behaviour are in mutual interaction with each other. Due to their 
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different physical and social environments, life-styles and human internction patterns of 

HDB dwellers differ from those of kampong and rural residents. 

The large-scale public housing programme has successfully provided better 

housing, better living facilities and better social infrastructures for the majority of the 

population in Singapore as reflected in the findings of this survey and in many other 

studies. However, the improved man-made environment in high-rise public housing 

estates still cannot be as effective as the environment of kampong and rural areas in 

fostering community ties, close human relationship and strong attachment to the family 

and the community . 

. In general, HDB residents feel that they are provided with good recreational 

facilities, good commercial and community services, adequate play facilities for children, 

convenient public transportation and other infrastructure facilities, but they are usually 

annoyed by noise pollution, poor social environment, and crowding. There are also lack 

of mutual assistance from neighbours, weak public security in the neighbourhood, lack of 

a strong sense of belonging to the community, little neighbourliness, and weak primary 

group contacts. Although kampong and rural people face problems of poor transportation 

facilities, inadequate community and commercial services, inadequate drainage facilities, 

unhealthy environment and inadequate public utility facilities, they enjoy, however, close 

community ties, good neighbourhood relationship, close attachment to the community, 

strong familial ties and primary group contacts. Therefore, it is very important that in 

addition to a healthy physical environment, improvements must be made to better social 

conditions for HDB residents to promote closer community ties ,md neighbourhood 

contacts, a stronger sense of belonging and attachment to the community, and better 

public security and mutual assistance. 

To achieve these objectives, the cnlcial question is how one could close the gars 

between potential environments and effective environments. As discussed earlier, the 

potential environment is projected by the planners and architects, whereas the effective 

environment is created and participated in by the people and it meets the needs and 
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aspirations of the people as well as the social systems and structures which are relevant to 

the daily lives of people. To succeed in producing effective environment in the context of 

Singapore society, the following are, among others, some important areas worthy of 

further consideration. 

Firstly, certain elements of the natural environment should ~ preserved or 

incorporated into man-made environments in high-rise public housing estates. People may 

argue that to keep certain elements of nature in HDB estates is not possible becau e HDB 

estates are high-rise, high-density areas and there is not enough space for such provision . 

This of course is not true. There are ample spaces in HDB housing estates for such 

provision. Fonseca (1975) observes that in general, built-up area for residential and 

commercial structures and community services in HDB estates is between 20 and 25 per 

cent of the total land area. Using Toa Payoh Neighbourhood II for example, he says that 

12.9 per cent of the total land area is used for residential and commercial structures; 13.0 

per cent is used for community services (schools, utilities, hawkers. temples, community 

centres) and recreation (Parks, court-games, play-house); and the remaining 74.1 per 

cent for other purposes. Thus space for the provision of some natural environments in 

HDB housing estates is not a problem. We should therefore consider bringing in some 

natural environments to HDB housing estates. To have some small ponds ,md rivers, to 

keep some instant forests and small fruit orchards and to build some gardens around the 

areas are some feasible and possible natural environmental features which will improve 

the quality of living for the people living in HDB housing estates. 

Secondly, the public housing environment is often criticised for being too 

impersonal and monotonous. This is of course a relative concept and it depends very 

much on what it is compared with. But it is quite obvious that almost all HDB building 

blocks have standardised designs and are painted with similar or identical colours. There 

are also no distinctions in building designs in different HDB housing estates, all are of the 

same types of building. The monotony of the public housing environment can, of course, 

be improved. 

25 



Chapter _: .-\ Frame of R ef erence 

Thirdly, public housing is identified with high-rise and high-density. High-rise 

public housing is a predominant feature and high-rise living is an acceptable way of life in 

Singapore. There is no dispute that high-rise public housing is a functional and effecti\·e 

measure in providing adequate housing and solving the problem of housing and land 

shortage in Singapore as demonstrated by the current 87% of the population housed. But 

we should not think that high-rise housing is the only option and exclude a.l1 alternative 

possibilities. Much has been mentioned about low-rise high-density blocks as a possible 

option. Low-rise high-density housing can to.some extent generate certain conducive 

social elements in promoting the quality of life and human relationships which are lacking 

in high-rise high-density estates. Low-rise high-density housing can playa more 

important role in the form of housing in Singapore which will be evident in the findings of 

this thesis. 

2.3.2: The author's experience 

By 1993, the author's growing involvement in new town planning. housing design 

and commercial design within the public housing context, motivated the author to seek 

for more innovative solutions to meet the rising expectations of the general public. The 

working experience within the Architectural Department in the Singapore office has led 

him to question the rationale and appropriateness of the adopted high-density high-rise 

model in present day context. 

At that time, standard tower and slab blocks with their standard dwelling unit 

floor plans were being used to design the layout of a precinct within the neighbourhood. 

The author often tried very hard to come out with innovative design within the high­

density high-rise system of designing. Not satisfied with the solution of the standard floor 

plans, he often tried non-standard designs. However, the difficulties that surfaced during 

the process of designing non-standard plans were at times, not so easily resolved. The 

situation was aggravated by the fact that the Planning Department and the Architectural 
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Department were segregated as two different departments within the hierarchy of the 

office management. As a result, the great potential of a creative S~l1ergy of the two 

departments was not being fully explored. No one would think of the possibility of an 

alternative model for high-density living. In a busy office of architecrural de ' ign , no one 

would have the time to research into the high-density low-rise model. 

The experience and knowledge of designing high-density with high-ri e raised 

many interesting issues and questions. Therefore, when the opportunity came, the author 

decided to take up a research scholarship in pursuit of imlOvative ideas and possibilities in 

designing for living within a high-density context. However, high-density low-rise model 

for public housing was a rare subject for research in very few universities. 

From this experience, two important considerations came up: 

• how long would an architect be able to explore innovative and non-standard designs 

in public housing before giving up within the continual process of adopting the same 

high-density, high-rise model under the increasing pressure of workload and 

administration? 

• what alternative is there to the present high-density, high-rise model which would 

allow further breakthrough in housing design so that it is possible to design a way 

forward in the face of a changing society? 

These two questions contributed, significantly, to the direction taken by this research 

work. 

At Sheffield University, among the first steps of his research work, the author 

faced the task of learning the various social theories and issues of housing to support the 

idea of an alternative high-density, low-rise model. Not forgetting to mention that ince 

Singapore is an urban island city: he has to reconsider the various theories and models of 

urban design as well to further help him to put forth the altt'mative paradigm in housing 

in Singapore. 

The introduction of Martin and March's theory by his supervisor prompted him to 

take advantage of the potential offered by that theory. It was decided that in solving the 
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problem of housing using the alternative high-density, low-rise model: the issues of 

regional identity which are not resolved satisfactorily in the present model should be 

addressed and naturally the shophouse typology is seen as the most appropriate form in 

the local climatic conditions. As a result, within the scope of the research: it is most 

realistic and rea onable to in the end propose a conceptual framework for an altematiye 

urban, high-density, low-rise housing design which would be applicable to the local 

context. 

2.4: Why an alternative model? 

I want to make it clear at the outset that it is not my intention in this thesis to 

demonstrate that high-density, high-rise model is bad and that the altemat.iye high­

density, low-rise model is good. Singapore's public housing programme has been going 

on for more than 35 years and there is no doubt that this form of high-rise living has been 

well accepted by the majority of the public. My intention is to show that, in a changing 

society like Singapore where the general public is becoming more and more affluent and 

the people's aspirations of living standards increasing, the high-density, high-rise model is 

failing. It is failing not because it is being applied ineffectively but because there are deep­

seated inadequacies in the system itself (for example: issues of the ageing population, 

sustainability and the depleting energy sources are not dealt with sufficiently within the 

model). 

Does this mean that the high-density, high-rise model is wrong? To answer with a 

simple 'Yes' or 'No' would be to fail to see it in its historical context. High-density, high­

rise model as the only model is failing because it is not designed to deal with change. The 
. . 

main fault lies in the esteem and complacency with which we have allowed ourselves to 

be satisfied with an inadequate system. 

Further analysis and judgement within the same system are not enough when there 

is a need to de ign a way forward. It is not my intention simply to point out the 
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limitations and faults of the high-density, high-rise model. I intend to layout within the 

scope of this research, a conceptual framework outlining the nature and operating 

systems of a different housing and urban design model. By laying alongside the existing 

model an alternative paradigm, we open up the possibilities of housing design into the 

next millenium. In this manner, instead of using the standard towers and slab blocks of 

the high-density, high-rise model , we design forward from a field of parallel possibilities 

using an alternative high-density, low-rise model. 

111is thesis is more concerned with 'what can be' than with 'what is'. 

Figure 7 - Alexandra Hill housing {from Designed for Living, 198.5) 

2.4.1 : A review of the high-density, high-rise approach 

o assessment of HOB hOll sing can ignore the central issue of high-rise, high­

density li ving. especially in Singapore where high-rise living has become 'a way of life' 

for the l arg.~ majority of the population. 

The HOB has frequently argued its ca~e for high-rise living on the basis of limited 

bnd availahility in the island-state. A possible reason for such hig.h density development 

waS till! need to keep the apportioned cost ot land to each Ilalunit at an acceptable level. 
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According to Liu (1979), the key elemenL'I that make high-ri e living in S ingapore 

acceptable are that " residents are by and large adaptable to change .... The cooperation 

and discipline of our people also help keep human confl ict and vandalism to a very low 

level... .The tropical weather in fact makes high-rise living des irable and the open-to-sky 

courtyard usable." The excellent maintenance facilities provided by the HDB are also an 

important factor, especially services which see to the breakdown of li fts. 

Figure 8. hoa Chu Kang hOllsing e tale (1 990s} (from HDB Annual 199 1/92) 

There are three other major factors which account for the :lcceptance of HDB 

housing units. irst, the majori ty of the residents are owners of the fl at units . Second, the 

good space-standards (averaging about 14 square metres per per~l)n) together with 
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increasing provisions of supporting facilities which satisfy the various needs of the 

residents. Third, in Singapore there is little adverse social and class-stigma attached to 

living in public housing. Surveys that have been carried out on public housing have shown 

a high level of satisfaction among residents. The complaints are generally directed to 

specific issues, such as lack of lifts, some vandalism in public areas. noise levels, etc. 

However, the implied acceptance of high-rise living by Singaporeans should be qualified. 

as no viable altemative of housing has been offered. In the longer teml. rising incomes. 

changing life styles and higher expectations need to be taken into consideration. 

Teh (1975) had also observed that:-

One of the complex problem of public hOI/sing is the loss ofpersonal identity in 
relation to the physical environment and the community. It is. images and 
perception and its relationship to the individual's own vallie system of a 
particular cultural environment. In an industrial urban society. environmental 
identity is crucial to the well-being of the population. When pllblic housing is 
provided in infilled development Or in small numbers, the identity problem is not 
serious. The reLationship of housing to the surrounding environment is generally 
well-defined, though these can still be the serio liS problem of em·ironmental 
identity within the housing estate. 

(Teh, 1975) 

In the sixties, when the housing programme in Singapore was concentrating its 

efforts to providing minimum housing for the urban poor, the issues of identity and visual 

quality of the environment were sadly neglected. 

In the seventies, the HDB gave more attention to planning the layout of housing 

estates and the design of housing blocks. This was particularly obvious in the late 

seventies, when experiments of considerable scale provided a variety of building forms 

and design solutions. However, only a few projects consciously and successfully 

contributed towards. environmental identity. 

The change to prefabrication and standardization in the eighties greatly curtailed 

individual design experiments. At the same time, HDB was more aware of the need to 

provide environmental identity as an important ingredient for community development. In 
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design terms, the scope and constraints of prefabrication had to be understood, digested 

and effectively utilized. The traditional image of prefabricated housing was deadly dull 

and boring. When similar housing blocks were repeated many hundred times, despite 

minor variations, they became stereotypes. The focus should have been to concentrate on 

visual image creation. Such an exercise would require an innovative design ability and an 

understanding of the problems and a personal commitment. 

FigUl'e 9. Bukit Merah housing estate (20th century) (from HDB Newletter, t 995) 

In the high-rise environment, it is neC6sar\' that much more attention be oiven to 
..... .I e 

the visual image and perception of the blocks :\1 ground level. Spatially exciting plan 

layout ·, deliberate changes of scale with 10\\'-rise buildings, the introduction of well ­

located point blocks. the dfective LIse or trec:' planting, landscaping and playgrounds are 
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all important inter-related elements. Their careful design treatment can collectively 

generate more exciting spaces. 

2.4.2: A new direction forward 

Singapore 's public housing programme has been one cornerstone of its 

transformation as remarked by Liu (1985) '· .. the residential env ironment of Singapore has 

come a long way in twenty-five years. When people in many other cities are still 

strugg ling for roofs over their heads and to keep floods out, or where water and 

electricity supplies, sewer and drainage systems are privileged accessories, in Singapore. 

these basic needs have long been met and good housing is taken for granted." 

2,800,000 

2,600,000~------------------------_ -:;~---;--

2,too,0001-------------------;;. 

2,200,0001--------- ---:-----:;--=--;----

2,000,0001------~ 

'60 '61 '62 '63 '64 '6s '66 '67 '68 '69 '70 '71 '72 '73 ., . -S '76 '77 '78 '79 'SO '81 '82 'S3 .... '85 '86 '87 '88 '89 '90 '9 1 '92 
(MAJI) 

Figure 10. Population housed in HDB flats (from HDB annual repol·t, 1991192) 

The predominant "image" of the isl,md is its high-rise apartment blocks. It is 

argued thaI a small isl,md like Singapore needs to have much gre:lter contras t than 

presently envisaged. There could be a much greater variety of urQan 1'01111 throughout the 

island with a greater mixture of natural and m:U1-made environments. 

By the year 2030 about 30 per cent of Singaporeans are expected to live in 

mt!di ull1 at~d low-rise housing. The fi gure is depressingly low for :m affluent country and 
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this is partl y because there is a legacy of an enormous s tock of HOB high-rise tlats and 

we arc continuously add ing to it (Raman, 1992). 

Probably no other developing country has solved its housing problems as 

effectively as S ingapore. Nevertheless, it would be a glaring omiss ion in any serious 

critic ism if one did not point out the shortcomings of the HDB type of housing. 

According to Raman, the HDB layouts follow the stereo-typical pattern of 

neighbourhoods of a standard patte rn with the same catchment areas of 6,000 famil ies 

each. Experience elsewhere suggests that where the improvement of transportation 

systems, self-contained neighbourhoods are not a viable concept and they need to be 

replaced w ith highly interac ting, vibrant and mutually competing d istric ts with a degree of 

spec ialisation in terms of the prov isions each of them offer fo r culture, recrea tion and 

shopp ing. 
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1976· 1980 I ~".67U I ;". ~:'i 6.689 
I 
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Figure 11. HDB building statistics (from HOB annual report 199 1/92) 

onsiderin g the volume of the housing. stock. that has been built :\ ince 
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independence, alternative fonns of housing with variations in density. layout, mixture of 

house types and so on has not been explored. A considerable body of public housing 

work has been done in many countries and innovative projects ha\-e been built in Britain. 

Holland and Scandinavia, all of which offer valuable lessons. 

2 .5: Conclusions 

Throughout this chapter, the high-density high-rise model used as the frame of 

reference of this thesis has been positioned in the general history as a necessary strategy 

employed in solving the acute problems of housing in the growing population of 

Singapore. An important recognition is that despite the fact that the high-density high-rise 

model has been successful in the local context; it is argued that in a progressive and 

changing society of Singapore, there ought to be a much greater variety of urban fonn in 

its public housing. More choices and pattems of living within public housing should be 

made available for the general public besides the high-rise fonn of living. 

In the next chapter, one of the issues at stake namely regional identity will be 

discussed. 
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Chapter 3: Issues At Stake 1 - Re~ioJ1alldelltil) 

3.1: An introduction 

This chapter discusses the importance of evolving an architecture which is 

regional. It suggests an architecture which is responsive to the local climate in this 

part of the tropics. Furthermore, it looks at how the climatic demands of Singapore's 

tropical heat have been responsible for the early development of assimilated 

architectural styles than any other factor in the process. 

3.2: The Background 

According to Yeang (1987), regionalism seeks to incorporate in the built 

environment the 'spirit' of the place. Its intentions are for a contextual built 

environment which responds to the local conditions rather than to international trends 

and which relates to the deeper sensibilities and tangible realities of the place. More 

specifically, the emergent regional urban environment of these intentions, seeks its 

architectural significance through relating its built configuration, aesthetics, 

organisation and planning, landscaping, materials and technologies to the particular 

place and time. Powell (1992) notes that Singapore is the most advanced city in 

Southeast Asia in terms of housing and infrastructure development. Yet these 

considerations should form the underlying intentions in developing the urban identity 

for the Singapore's new town. The present pursuit "Toward a Tropical City of 

Excellence" should include the tropical aesthetics in its landscape and urban form and 

not simplistically adopt the styles from developed nations in temperate areas of the 

world. 

Yeang proposes that there is a need for a committed pursuit for a tropical city 

that considers the issues of local and regional contextualism. The cities in the Asian 

region have inherent potentialities in becoming cities of identifiable character and 

charm. He feels that "whatever the differences in terms of their individual physiology, 

location, culture and period, we might hold that the basic premises and criteria for 

their urban design remain largely the same and are particularly relevant at this juncture 

of rapid development." He further recommends: 
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Due consideration should be given to an ongoing programme of iJ1vestigati\'e 
urban design to derive, develop alld consolidate the principles of the idea of 
a tropical city, Without this committed and collective eJldeamllT, our Asian 
cities would end up looking no different from cities ill the de\'eloped 
countries, 

('I: eang, 1987) 

Rampant insensitive modem development with segregation of functions within the 

Asian city, inarticulate zoning patterns, and lack of provision for adequate transport 

and recreation facilities have all contributed to the destruction of the continuity of the 

cityscape with its traditional consideration of activities at street level. \\" e might hope 

that the planning of new urban spaces and their reorganisation and reintegration 

contextually with the existing typologies and regional climate would eyentually lead to 

an expression of a new streetscape-responsive and tropical urban architecture that 

would be both relevant in time and place to its specific culture, heritage and people, 

The use of indigenous and locally produced materials and forms of 

construction are factors that can contribute towards the development of a regionalist 

built environment and local identity. However, imported technologies and materials 

need not be totally excluded from design considerations. The design challenge is how 

the imported technologies and materials can be effectively localised and adapted to 

meet the needs of the local community while retaining the identity of the place. 

The projected urban growth in Asia suggests that urban development efforts 

will have to be redoubled as we move into the next millennium, if some of the 

solutions are to be found to cater for the growing population. The issue of high­

density housing will need to be appraised. The opportunity for rapid urban 

development comes perhaps once in several decades and it is vital that when the 

opportunity is there, it should be optimised and not be wasted on built mediocrities 

(Yeang, 1987). 

The commitment for a bold contextual experimentation at the city level , at the 

new town level, at the site-specific level; and the avoidance of mistakes learned from 

other cities and traditions, are needed to make our conception of the tropical city of 

excellence a reality. Our pursuit of a critical architectural vernacular that is particular 

and pertinent to a regional context should be aimed at the development of similar 
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useful prototypes and models that will provide the basis for subsequent development, 

interpretation, articulation (and future re-assessment) in our search for an identity that 

is recognisably tropical, memorable and meaningful. 

At the new town level, the habitat as an urban tropical garden can be held as a 

relevant metaphor for Singapore because of the obvious abundance of n3tural 

landscape. The appeal of a Singapore new town as an urban park with its connective 

features like the streets, squares, focus, hills, rivers, vistas, boulevards, gateways, 

quarters, etc is compelling and engaging. The intermixing, integratjon and 

juxtapositioning of these natural landscape features with the built form should unite to 

form the' tropical city. However;added to this greening of Singapore must be the need 

to make the place pedestrian orientated. The shophouse typology, because of its 

vernacular and urban character should be developed as the alternative high-density, 

low-rise model for housing. Likewise, the ··five-footway" because of its origin and 

early role in the city's streetscape should be used as a unique connecting,physical and 

visual feature for the city. Both the shophouse and its "five-footway", as a historically 

representative urban feature, is clearly apparent. Its adaptative use as a model for 

housing and an organising principle for urban design responds to the regional climate 

and gives validity to the local life-styles besides providing a distinctive Asian ima~e to 

this region. 

3.3: Architectural responses to climate. 

Yeang, (1987) notes that climate when viewed in the overall perspective of 

human history and built settlement is probably the single least immutable factor in the 

landscape, besides perhaps bedrock. Our human societies evolve and change in a 

locality, but its climate remains more or less the same. Responding to climatic 

constraints and opportunities should be our first design strategy. Traditionally, it has 

always been one of the key determinants of building. In comparison, in colder 

climates, the outside environment would require that the hostile climate be totally 

excluded and the inside of the buildings be sealed and self-sustaining with an 

artificially-maintained internal environment. While modem mechanical and electrical 
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systems permit this, the built env ironment would inevitably require high energy 

consumption to maintain it , besides making it isolated from its surroundings. One of 

the reasons why people live and travel to the tropics is because of the climate. Rather 

than design structures that negate the existence of climate, we should acknowledge it 

as part of our design responses. In temperate climates, compact planning is often 

economical to reduce the external walls and to retain the heat inside. By contrast, in 

the tropical context, the reverse is true. There is a need for good cross ventilation and 

this requires the planning of buildings to be loosened and to be opened up to increase 

the external wall area for cross-ventilation. 

The warm-humid climate of Singapore is characterised· by its intense tropical 

sunshine, heavy seasonal rainfall and prevailing winds. These influence the country's 

soils, vegetation and fauna. In responding to climate by design in Singapore, buildings 

should use natural ventilation and be naturally cooled. Orientation of internal spaces 

and building configuration in relation to solar movement patterns and prevailing winds 

become important in relation to space planning. The climate, the site context, and the 

internal space-use influence the design of the outer envelope for the building. 
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3.4: Tropical Climatic Data 

Wann-humid climate: 
Temperature: 
Relative Humidity: 
Rainfall : 
Vegetation: 

Sky: 

Wind: 
120-
( ieneral: 

D', Kot Qnd 
. ,Alnd 

Tropical rain forest, wet monsoon. 
Arumal range of 4°C is smaller than diumal range of :i .SOC. Both ranges are small. 
Average 55- 100%. Vapour pressure steady 2.5 - 3.0 kPa ( lkPa = 10mb 1000N/m'. 
Up to 75nun/h. Mean 2000nunlyear. 
Luxuriant. Must be controlled. Vegetation obstmcts " inds. Ground 
moist, 
Hazy, white cumulus (7000cdlm'), dull grey when covered (850cdlm'). Cloud cover of 
60-90% prevents night cooling. Annual solar radiation (6Gl/m' ). High ratio of indirect 
radiation to direct. High heat storage capacity of ground. Low ground reflection. 
lusts up to 30m/s willI rainstorms. Usually two dominant directions. Rainstonns on 

140 days per year. Tropical.:\'c\ones over the maritim.: areas. 
Constant wann hUlllidity t:wours mould and fungus. Hig.h subsoi l water table. 
Monotonous, fatiguing climate. High thennal stress. Mosquitoes and ('ther inS<!cts. W.:t 
1110nsoon zones have a short dry season and typical monsoon altemate winds: cyclones 
of 40-70111/s. Maritime zones Ita\'e steady sea winds of 6-7m/s. Corrosion problems. 

Figure 12. Tr·opical climatic dula (from Ycang. 1987) 
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UNVERSITY OF 
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Yeang notes that it is likely that the climatic demands of Malaysia's tropical 

heat may have been more respon ible for the early development of assimilated 

architectural styles than any other factor in this process. The same is true for 

Singapore. For instance, cool interiors are made possible by the courtyards in the 

shophouses, the large verandahs of Malay houses, by the extensive archways of 

Chinese roofs, by the heat-resistant white stucco walls of Anglo-Indian tradition, by 

punkah (ceiling fans) cooled high-ceilings, and by the ventilation provided by elevated 

floors and jack-roofs. 

Of particular importance in designing with climate are the transitional spaces 

in tropical buildings such as terraces;"serambis", " five-footway" and porches that 

serve as in-between ventilated buffer areas separating the inside from the outside. 

They are in effect vital components of tropical design. Like the role of the umbrella, 

these spaces are not fully enclosed spaces but provide the requisite level of enclosure 

to serve the transient functions (Yeang, 1987). 
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Figure13: Traditional Responses to Tropical Climatic Influences 

The following provide genera l principles and devices for c rea tive adaptation or interpretation in 
contelllporary programmes.(Y cang, 1987) 

n. The raised stilts, serambi, and one-half inch slatled­
floor gaps of Ole Malay kampong house provide for 
ventilation, shade, and protection [rom ground 
moisture, !load water, and animals. 

b. High pitch roofs, large overhanging eaves, wide 
shaded vernndalls at Ole ground and upper Ooors of a 
co lonial bungalow, give protection from Ole sun and 
rain. 

~ . Tradi ti onal shophouses with jack-roofs, louvred 
doors, covcred verandah-ways. canopies, clc., alTer 
protection and shade I"rom the heat and rain. 

d. A typical jack-roof over a shophouse. TIlis elevated 
gabled roof segment, shelters a c1erestorey opening 
which separates it from ilie main roof, en.hancing 
cross-ventilation etTects to reduce heat. 

e. A typical colonial houS<! with chick-blinds over 
shaded verandahs, porch. air \'ents, etc., to facilitate 
cooling effects by encouragi.ng cross-ventilation. 

f Deep roo I" overh:Ulgs. \·,!ntilation grill <!s at high 
kvel s. geometrically pa!temed grilles I"or sun-shading. 
ians, etc., all add 10 a trorlcal r<!Sponse 10 the wann­
humid climate. 
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3.6: Conclusions 

Clearly in the pursuit "Toward a Tropical City of Excellence", the issue of 

regional identity cannot be ignored. The tropical aesthetics and the urban form ought 

to be the focus in which sensitive and sympathetic future development should follow 

closely. They cannot be simplistically an adoption of styles from elsewhere. In the 

next chapter, the focus is on the traditional shophouse typology which can serve as an 

appropriate built form to be used in the alternative high-density, low-rise housing 

model. 
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4.1: An introduction 

This chapter first looks at the origin of the Singapore hophouse and then 

consider the strategy of applying the shophouse form as an appropriate form for high­

density, low-ri e housing. The various aspects of the shophouse design will be outlined in 

particular the physical characteristics which make it re ponsive to the local climate and 

yet versatile in containing the various changes in its function. In addition, the study on the 

density of shophouse development will be instructive. The chapter continues to describe 

the poss ibility of a pedestrian friendly tropical city and the application of the five-footway 

as an urban design element and connector. 

4 .3: The origin of the Singapore Shophouse 

The Singapore shophouse typology is found in the Chinese settlement of the 

Singapore townscape. According to Yeang (1987), "hi torically, the verandahway is 

found predominantly in the hophouse-type with it origin dating back to various sources 

found in Southern China, British India and Dutch Batavia in the 18th century". He 

commented that: 

Their progressive assimilation followed the establishment of trading centres in 
MaLacca . Singapore and Penang. The verandahway is a/so found in the 
traditional Malay house in the form of the serambi or shaded porch, usually on 
the northern side of the building. 

In tracing the origin of the Singapore shophouse, Lim (1990) commented that these 

shophouses with their "five-footways" were often seen as the outcome of Raffles ' 

instruction to the Town Planning Committee which stated that "house ....... . should have a 

uniform type of front each having a verandah of a certain depth, open to all sides as a 

continuous and open passage on each side of the street". However, according to him, 
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" this in stru ction from Raffles did not support a commonly held assumption that the 

shophouse typo logy originated from South China", In particular, the "five- foo tway" was 

not founel in the shophouses of South China where the practice of erecting bamboo latt ice 

or oyster shell awnings constituted a temporary solution for shade during the summer 

period" (Figure 14), He ex plained: 

EtymologicaLLy, the term 'shophouse' appears to have a vernacular source; it is 
a literal translation of 'tiam chu', meaning shophouse in the Hokkien dialect, As 
this term pertains to the Hokkien who migrated from Malacca and Amoy to 
Singapore, it is assumed that the original SOf,lrCe of the H'ord 'shophouse' came 
from this dialect, in Mandarin the term is 'dian wu'; there also is an associated 
term, 'shang dian' , meaning a 'business shop' ...... .. In England, Muthesius' 
(1982) closest reference to the idea of the 'shophouse' is 'terrace house .... wilh 
shops or shop windows' , 

(Lim, 1990) 

It was ev ident that there were differences between the shophouse in Singapore and those 

in Xiamen, Arnoy, The Singapore shophou es were aligned along a system of rigid 

rectilinear grids and feature open spaces and common backyards interweav ing into large 

public spaces , However, Lim noted that in the c ity of Arnoy, there was no SLlch public 

spaces and th at th e shophoLlses were tightl y packed in paralle l rows along serpentine 

s treets , Evidently, there was no verandah as the shopfront opened directly onto the street. 

Figurc 14 .. 'S trcct Vicw, Ningbo, S, China, lS.t.t'. from a painting hy Edwar-d Cr-cc who states: 47 
'Thc strect roofed over with screen of transparen t oyster shclls formed a pleasant arcade'. 

(from Lim. 1990) 
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In Singapore, the shophouses as recorded by J. T. Thomson may be called ' Early 

permanent shophouses'. Kohl (1884) proposed that this term also embraced the 

shophouse form in Penang and Kuala Lumpur. However, Lim noted that Kohl' s dating 

"to the nineteenth century is imprecise". For instance, Thomas Cree did not include five­

footways in his picture of shophouses entitled' A Street in Penang' (1845)'. Therefore, 

Lim suggested that it is was unlikely that the 'Early permanent shophouse' in mid­

nineteenth century Penang had five-footways. Also, it was only in 1887 that the 

Municipal Act first defined the town limit, and required through its bye-laws that five­

footways be included in the Straits ' Settlement. He further concluded that the 'Early 

permanent shophouse' and five-footways originated in Singapore (even predating the 

ones in Penang) and spread from there to South East Asia. 

Further evidence was furnished by Chulasai (1985). He stated that the first 

shophouses in Bangkok were introduced by King Rama V after having seen the 

developments in Singapore and Batavia during hi s royal visit. Likewise, shophouses like 

those in Penang were seen in nearby Phukett which dated back to the early twentieth 

century. Whereas in Batavia, shophouses in isolated streets during the eighteenth century 

were realigned along linear grids, complete with five-footways. These linear grids would 

have been introduced in Batavia after similar developments in Singapore which took 

place during the nineteenth century. The development in Glodok, Batavia suggested 

influences from the layout of the Chinese ' kampong' which was first started in Telok 

Ayer Bay, Singapore. Lim (J 990) also observed: 

that this linear grid arrangement of shophouses spread into the Arab and Bugis 
precincts in Kampong Glam during the late nineteenth century, which can be 
clearly seen in the town maps of the 1890s. By the turn of the twentieth century, 
the shophouse and five-footways concept spread to other parts of South East 
Asia, including the Chinese districts in Rangoon, Manila and the Treaty Ports of 
China. 
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Figure 15. The 'Shophouse Raffiesia' at Zhong Shan Road, Xiamen (Amoy). built c. 1910. 
This resemble to some extent Regent Street, London, with its tetrastyle facad e at two levels 

above the weeping Tuscan colonnade forming the ' five-footway'. Compare with Figure 193., 
showing the u e of canopie and awning facing the shophouses (1844) in ~ing bo , S. hina. 

(from Lim, 1990) 

Thu s, the shophouse form which originated from South China and look root in 

Batav ia, was transformed in Singapore by the! addition of five- footwaY$. Yet. Lim noted 

that it was not a ' hinaman ' who introduced (hi hybridisation but Raftl e -, who had 

studied the hinese and Dutch buildings of Batav ia. He added that the in gJpore 

shophou 'e. therefore, might be termed' Shophouse Raffl es ia ' a it s innlwalion by Rallies 

was al so adopted by other South East Asian cities. This was not onl y an appropria ti on of 

form but also a re-appropriation when the diffusion of the ' Shophouse Raftlc" ia' reached 

the Treat PO ri S of' Ollth hilla (Figure 15) . 
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The Shophouse as an appropriate urban form 
for high-density, low-rise housing. 

The Background 

In the rural Guangzhou province of China, the town and villages have common 

brick party-walls. These houses are often terraced and arranged in two or more parallel 

rows along roadways and separated by narrow lanes. The shopfronts are lined with a 

diversity of vertically hung or stone based resting pendant signboards of variously painted 

inscriptions. Wooden counters and finely carved shelves for display of various 

manufactured craftwork occupy the front with the rear and upper floors serving as 

sleeping quarters, dining-room and kitchens. 

In Malays ia, the rowhouses of Malacca are the oldest example of prototype 

housing in Malay ia with their long and narrow site plan, ancestral hall , si tting room, 

internal air well and courtyards. The covered "five-footway" linkage at the front of these 

attached house unifies them a a continuous entity with parallel similarities to the 

shophouses. The early wooden and atap shops in Penang were susceptible to fires and 

legi lation to eliminate fire hazard was suggested as early as 1808 (Yeang, 1987). They 

were perhaps typological variations of earlier temporary structures of wood and atap. 

The introduction of building regulations in 1822 by Sir Stamford Raffles in 

Singapore had the effect of regulaqng building control which resulted in colonnad d 

streets. These permanent hophouse were approximately of the same period as those 

found in Penang in 1826, when a major fire severely damaged Georgetown. The I 880s 

saw a period of great building activity in lpoh and Kuala Lumpur, where Sir Frank 

Swettenham, the Brili h Resident of Selangor, introduced building by-laws in 1884 which 

allowed for a "five-footway" covered passage by the road and the use of brick or wattle 

with tiled roofs to avert fire hazards in the street-by-street reconstruction of the central 

business district. 

Throughout the evolution of the e earlier examples of shophouses from Chinese 

to European decorative and omamental motifs, the plan remained bas ically the same. The 
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transition saw a period of enriching ec lectic interpl ay of Palladian-inspi red motifs and a 

mi xture of old Dutch, pattern-book Regency and Venetian arcades . Window 

arrangements with sty listic motifs, hierarchical divisions for lower and upper floor levels, 

a consistent floor and cornice he ight, all contributed visually to establishing the 

shophouses as a uniform urban identical entity. 

By 1925, the advent of new construction techniques by using structural reinforced 

concrete permitted the development of shophouses into multi-storeyed office blocks. The 

introduction of modem architecture in the 60s and 70s with its utili tarian concepts 

eventuall y ecl ipsed the traditional shophouses with their "five-footways". Their emphas is 

on mechanical environmental control, servicing, commercial high-rise aesthetics, 

eventuall y eliminated the pedestrian and street relationship. Since the 1980s, with the 

introduction of the half mezzanine floor, the walkways became double-storey enclosures 

with the cant il ever floor above. The LI se of re inforced concrete construction for the 

cantilever meant that the pillars which lined the walkway, defined the treet rhythm and 

its enclosure, was sU'uclurally no longer needed. In the late 1990 . after hav ing enjoyed 

the tremendous success of the urban renewal projects in the Central Area, the issue then 

was concerned with the preservation of Singapore's heritage in which the earl ier 

shophoLlses fOlmed a major part. Desperate teps were taken in conservation projects and 

thus retaining the o ld urban core which consi ted of the present Chinatown. Little India, 

Kampong Glam, and the Singapore river among the most important di tricts. 

. f: 
.1 . 

Figure 16. Typical street evelation in Central Area (from URA's China Square, n.d.) 
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4.3.2: The Shophouse Design 

Shophousc blocks follow the Ooor pl an and elevation style typical of shophouses 

of the early nineteenth century which are in ex istence in Singapore today. As a time­

proven usefu l architectural form , the shophouse was a popular building type in the earl y 

days. It is genera lly a commercial and private structure, usually of two or more storeys, in 

which the tenants conduct commercial activities and also have their re idence. 

Traditionally it is a long deep building with a nan'ow street frontage, and common party 

wal ls with similar adjacent structure. The structure is flexible enough to contain a variety 

of bu ines e , including sundry shop, light industry and godowns (warehouses). It is a 

form that evolved to allow merchants to live and work in the same building. 

Figure 17. Architectural variety (from URA's Rochor, n.d.) 

Basicall y, the des i!!n follows the same' tl oor plan to the present day. A covered 

colonnaded walkway in the form of th "five'-tootway" provides tl1e transition from the 

street. The shop is in the front with storage :l11d the kitchen at lhe rear. Up tairs are the 

livingJd inin g/sleeping areas. A central air well provides internal light as well as ventilation 

and faci litates the coll ec ti n and disposa l of r:lin water. These long n<llTOW buildings are 

repeated in rows to create streets and squares in an identi fiable pattem related to the 

human scale. From the heginning. the facade' ~)f the shophouse e\' o lved according to 
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elevational styles in Europe but the basic plan itself did not alter significant ly. The five­

foot covered passageway became an important component of the local urban cultura l li fe­

sty le, constituting a unique architectural element. 

12 f, StraHgooH Road 52, KaHdahar Stmt 2 f , Bukit Pasoh Road 

Figure 18. The Late hophollse ~ty'e (from URA. n.d) 

Looking at the front facade in figure 18. the three windows on the faead redue~ 

the wall space to a minimum and provid maximum ventilation. The construction 

techniques f the early shoph uses weI' based on locally available material ' combined 

with hin se ar hit clural intluen es. Buildin& regulations in the 1880's dictated that all 

buildings ' hould be ere ted f durable materials such as brick and tiles. with a five-foot 

covered passageway in front. This polic was soon adopted in most urban communities in 

Malaya (West Malay ia and ingapore befor~ the ·eparation). 
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The above regulations, combined with design principles imported from the west, 

initiated the advent of the typical two storey shophouses, with the ground floor for 

trading and the first floor for residential use. This building type is still a standard feature 

in the Central Area in Singapore. According to Yeang (1992), the shophouses type may 

be classified under three principal varieties:-

• 'Utilitarian' with simple wooden shutters and a minimum of decoration, 

• 'Neo-Classical' where embellishment of shophouse facades became popular, with 

elaborate Greek and Roman columns and ornately decorated window frames, 

pediments, parapets and cornices, and 

• 'Art Deco' with simplified lines and geometrical patterns. This latter variety appeared 

in the 1930's and 1940·s. 

Figure 19. Rich Peranakan Architectur31 Heritage (from UR-\' Geylang, 1994) 
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4.3.3: The physical characteristics of the shophouse 

I. The lypical shophouses in Malacca were built by the Straits Chinese families for 

use as warehouses and residences: 

• reception, living and dining facilities at ground floor level, 

• covered five-footway at ground floor level facade, 

• air-we ll openings at ceiling level to ventilate and light up interior spaces, especially 

first floor bedrooms, and 

• louvred shutters, windows, and lattice work at upper level of mo t room partitions. 

Street Verandahway_ 

Courtyard 
Kitchen 

Dining 
Ancestral Hail 

Figure 20, Longitudinal e lion Ihroll~h a traditional shophouse in Malacca. 

(from Yeang, 198 7). 
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2. The typica l urban shophouses are found mostly in the o ld city centre of 

S ingapore, and regionally in Pcnang, Malacca, and Kuala Lumpur. 

They are characterised by the following features: 

• covered "five-footway" at ground floor level facade, 

• ornamentation of the facade by the use of Chinese and European motifs. 

• profusion of use of tiles, stucco, and timber as materials for construction. 

• shoplot at ground level with storage, backyard, and central air-well for venti lation, 

• bedrooms, liv ing, dining, and kitchen at first floor level, capped by a jack roof. 

Rear Yard 
Kitchen 

Storage 
Bedroom 

Bedroom 

Figure 21. Longitudinal cclion through a typica l hopholl e in Singapore. 

(adapted from Yeang, (987). 
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4.2.4: The Density of Shophouse Developnlent in the 
Central Area 

According to the Outline Proposals of Master Plan 1955, in the Central Area in 

the early 1950s, the net res idential dens itie. of over 1,000 persons per acre (2500 pph) 

have been found in certain blocks, where people were living on les than 25 square feet of 

floor (2 .25 square metre). An average gross residenti al density of 400 persons per acre 

( 1000 pph) persisted over the whole of the Centra l Planning Area. In the Urban Planning 

Area, the ex isting average gross residential density approximates to 60 persons per acre 

( 150 pph). In the Rural Planning Area, residentia l density in some urban development is 

appreciable but very low elsewhere. 

Shophouses are known to be built on sites wi th narrow fron tage. In the first 

Singapore Master Plan (1955), shophouse was described as " narrow frontage of 20 feet 

(6 m) or less bui lt in terrace without side vent il ation to a depth of 60 or 70 fee t (18 to 

2 1 m)". 

Firs t St or ey Pl ans 

Fr on t El cva ti ona 

F igure 22. Examples of plan form and elevation of 
traditional shophouse 
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The width (varying from 4.5 to 6.0 metre) of the shophouses was believed to be 

detennined by the construction using the span of the timber joist. Therefore. the plan is 

always very compact due to its elongated form. 

4.2.4: DENSITY 1: Chinatown 

Figure 23. Shophouse Layout for Chinatown Area 

The Chinatown shophouses were aligned along the same system of rectilinear 

grids and common backyards, with the street architecture along the street very well 

controlled and the five-footways as the transitional space between the streets and 

buildings. 
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The statistics for Chinatown 

Basic infonnation: 

Total number of residential blocks: 27 

Total number of dwelling units: 610 (assuming an average of 2 storeys) 

Site Area: 6.90 hectare 

Area computation 

I a. Average floor area 

Total nett. floor area 

TOTAL GROSS FLOOR AREA (assuming 30% neutral area) 

Table 4. Area computation for the layout 

Density computation 

120 sq. metre. 

56233 sq. metre. 

73 104 sq. metre . 

Site area 

Residential density 

6.90 hec tare (69000sq.metre) 

88 dwelling per hectare 

Based on an average of 1000 pph, 

The average number of persons per dwelling = II 

Plot ratio computation 

Plot ratio 

Therefore, P.R 

Table S. Density computation for the layout 

Total gross floor area.;. site area 

1.10 

If the average building height had been 4 storeys, the Plot ratio could be 2.10 

Table 6. Plot ratio computation for the layout 

, 
Assuming an average of 2-storeys, the density in Chinatown is about 88 dwellings 

per hectare. This is in tenns of a plot ratio of approximately 1.10. If the average building 

height is increased to 4 storey, the corresponding density will be doubled to 176 dwelling 

per hectare and this will yield a higher plot ratio of 2.20 which is comparable to that of 

the high-rise housing plot ratio. In comparison to the high-rise housing of equivalent plot 
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ratio at 2.20, the slab blocks would have been at a height 3 times the shophouse i.e at 12 

storeys. This is consistent to Martin and Martin's theory which will be elaborated in later 

chapters. 

4.2.4.2: DENSITY 2: Boat Quay, Singapore River 

Figure 24. Shophouse Plan for Boat Quay, Singapore River 
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Similar to Chinatown, these long narrow buildings in Boat Quay are repeated in 

rows to create streets and squares in an identifiable pattern related to the human scale. 

The statistics for Boat Quay, Singapore River 

Basic information: 
Total number of residential blocks: 12 
Total number of dwelling units: 
Site Area: 

400 (assuming an average of 2 storeys) 
4.50 hectare 

Area .computation 
I a. A verage floor area 

Total nett. floor area 
TOTAL GROSS FLOOR AREA (assuming 30% neutral area) 

Table 7. Area computation for the layout 

Density computation 

120 sq. metre. 
37074 sq. metre. 
48196 SQ. metre. 

Site area 
Residential density 

4.50 hec tare (45 OOOsq.metre) 
89 dwelling per hectare 

Based on an average of 1000 pph, 
The average number of persons per dwelling = II 

Table 8. Density computation/or the layout 

Plot ratio computation 

Plot ra tio Total gross floor area 7 site area 
Therefore, P.R 1.10 
If the average height had been 4 storeys, the Plot ratio could be 2.14 

Table 9. Plot ratio computation/or the layout 

Assuming an average of 2-storeys, the density in Boat Quay is about 89 dwellings 

per hectare. In terms of a plot ratio, it is approximately 1.10. In the same line of argument 

as in Chinatown, if the average building height is increased to 4 storey, the corresponding 

density will be doubled to 178 dwelling per hectare and this will yield a higher plot ratio 
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of 2.14 which is comparable to some of the existing high-rise housing development. 

4.2.5: Density Consideration - Its relationship with 

the residential plan 

The narrow frontage of 20 feet (6 metre or less) of the shophouse terrace with a 

depth of 60 to 70 feet (18 to 2 1 metre) is similar to many of the low-rise high-density 

housing schemes in the United Kingdom. Its 3-window facade is also a characteristic of 

"row house" development in the 19th century in London, Bloomsbury, Edinburgh New 

Town and in Armsterdam. Generally there is a close relationship between this narrow 

frontage structure to the density yield of the development. In comparison, the average 

width of the public housing high-rise flat~ is about 10 to 12 metre and is approximately 

twice that of the shophouse. And interestingly and significantly, where the density is kept 

constant, the difference between the narrow frontage shophouse compared to the high­

rise slab block is that in the former, the development is only at 4 storeys, whereas the 

latter will be at 12 storeys. 

By using an idealised model, we can construct a theoretical comparison between 

using the narrow and deep plan or the wide and shallow plan and its impact on the 

density yield. The size of the unit is kept constant as a basis for comparison. 

l=x 

< 

1=2x 

h=x ~. 

1 ha 

, 

) 

100m 100m 

Figure 25. Comparison between the narrow and deep plan and 
the wide and shallow plan 
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In (a) if the dimension of a unit are such that the length is x and the breadth i 2x, 

then the area of the unit is 2x2• The number of units is (l00/x)2 + «(1 00-4x)/x)2, which is 

(400-8x)/x. The density yield (DI) will be (400-8x)/x. 

In (b) assuming the area of the unit being constant except that the length is 2x and 

the breadth is x, then the number of units on site is (100/2x)2 + «I 00-2x)/2x)2, which is 

(200-2x)/x. The density yield (D2) in this case will be lower at (200-2x)/x. 

Since x is always positive and less than 100 metre, D I can be proven to be always 

be greater than D2. If the value of x becomes smaller, D 1 will be increasingly greater than 

D2. 

As can be seen from the above model, the narrower the width of the residential 

unit, the higher the density when compared to a unit of the same area but with a wider 

frontage . In other words, to achieve similar density , the wider the frontage, the higher in 

height it needs to go. On the contrary, the narrower the plan width, the lower will be the 

development. 

As mentioned in Appendix 3 on ' Density Limitations and Its Opportunities ', the 

aim of creating new communities and in fostering neighbourliness must not be seen as a 

statistical problem that is involving the detelmining of ideal population and area of a 

neighbourhood around its shopping centre and secondary school, its sub-neighbourhoods 

around primary schools and then precincts around play-lots; and each circumscribed by 

its appropriate circle denoting however minutes of walk. Though the 'game of numbers' 

help designers to appreciate the problem of housing the masses in a more manageable 

scale, we learned that right numbers and sizes do not make a community (Buchanan 

1985). 

Also with regards to density, Scoffham (1983) observes that the false premise was 

that density was bound up with notions of height. He also observes that evidence has now 

been provided that built form and land use are inter-related functions. He further adds 

that 'the range of densities common!y founel in housing, even the three densities of 250, 

336 and 500 persons per hectare that Patrick Abercrombie categorically associated with 

different building forms in the Greater London Plan of 1944 and on which the whole high 

rise phenomenon of Britain was based could be achieved by two and three storey housing 
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with garden .......... l1'e same evidence demonstrated that the commonly assumed data 

regulating size of housing areas suffered from the same false precision as did the 

conception of density. Assumptions involving walking distances, size of neighbourhood 

and length of cul-de-sac adversely affected built form solutions through their too rigid 

adherence. A small change in the distances inferred by these assumptions induced a 

significantly larger change in area and hence in density.' 

4.4: Towards a pedestrian friendly tropical habitat 

At the urban design level , it is essential to provide in the urban new town, a 

network of pedestrian walkways (covered, semi-covered and uncovered), of landscaped 

areas, of open pace, side-walks, hawker's spaces, public transportation points and 

parking. In planning, as in spatial economics, the environment is considered to be a et of 

activity locations and their linkages. Each activity has preferences for its site and/or its 

connection to other activitie . The urban design for the new town should seek an 

optimum pattern of location and linkages considering the relative importance of each 

activity. This planned pattern mu t include a movement network that becomes the 

framework for the urban image of the urban new town. The urban new town here is being 

viewed as a city, as having a network of interacting systems which affects the quality of 

living. 

Evidently, the main element in any new town is its people. Their daily efforts in 

meeting the basic neces ities of life are clearly visible. Therefore, any physical design 

effort to enhance this would contribute to their quality of life. The man in the street 

enjoys the comfort of moving though transitional spaces within the city. Most of the time 

he is discouraged from doing so because of the lack of provision for the pedestrian. The 

friendlines of a new town or a city is equated in part to its accessibility to the public. 

There hould not only be open walkways but a series of semi-enclosed areas and 
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promenades. 

The provision of a new town-wide "five-footway" system will reduce the pressure 

on public transport by encouraging pedestrian movement, with the further advantages of 

the reduction on energy consumption in transportation. Particularly between buildings 

and with public open and transitional spaces, a connectivity of pedestri an routes that 

respond to the micro-climate enhances their accessibility . Current modem development 

has resulted in a change of character of the urban environment in the new town away 

from the tightly-knit, effic iently functioning, human-scaled streets characterised by the 

older shophouses, towards loose, massively scaled, inefficient roads as far as pedestrian 

and public transport circulation, and so on, are concerned. 

Most of the new neighbourhood centres which are local shopping and recreational 

areas are each sited in the centre of its own piece of ground, with large setbacks from the 

street usuall y separated by a new service road, and parking is approached through 

generous drives that break the continuity of pedestrian circulation along the streets . 

Alternatives to this fOIm of development would mean buildings closer to the site 

boundaries bounded with "five-footways", sometimes with covered shopping malls at 

street level and with parking provided above and below ground; or buildings with 

covered internal courtyards to funnel wind and improve air circulation, which exploit 

planting as an integral part of each building's design. Opening up building volumes will 

improve their climatic performance. 

The shophouse has many advantages, for example, maximum ground occupancy, 

arcaded sidewalks, low-rise, close proximity of car access to pedestrian circulation and a 

form which permits both formal and informal shopping. In itself, it has a strong imagery 

and streets cape and its retention should be part of an overall framework. The shophouse 

can be upgraded while maintaining its "five-footway" to accept a higher density and to 

accommodate increased off-street parking. Further parking can also be supplied on the 

periphery of the site, filtering shoppers into the area and limiting traffic on the street 

itself. A system of " five-footway" - some in glassed-interior alleys, some cutting across 

blocks - can create diverse and dense shopping and living opportunities for the people in 
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this area. By maintain ing these walkways and developing them as a network, the new 

town's accessibility to the pedestrian will be more friendly. 

4.4: The five-footway strategy 

Modem high-rise developments during the last few decades in Singapore have 

broken the connectivity of pedestrian movement from its intimate scale and street-level 

relationship. The provision of frontal service roads and peripheral building setbacks 

around most buildings has often ignored pedestrian-user requirements. Pedestrian 

linkages are lost. Yeang (1987) when commenting on similar developments in Kuala 

Lumpur remarked that "the destruction and elimination of the verandahway was 

shortsighted and it wa crucial to retain and to reintroduce it as an autonomous urban 

design device for pre erving the streetscape". He stated: 

As an organising principle. it has the flexibility of integration with the varying 
urban forms that arise from the individual architect's independent requirements 
peculiar to each development undertaking. Its potential as a multi-functional 
urban feature that can interact at various levels to form innovative possibilities 
with variant building configurations enhances the possibility for its 
implementation as a model for the city on a wider scale. 

In his book entitled, '·The Tropical Verandah City", he proposed an urban design 

mechanism that could be utilised in city planning and design. In a similar line of argument, 

the five-foot way concept from the traditional shophouse can be held as being appropriate 

for Singapore new town for the following reasons:-

• It is an inherent part of the Singapore streetscape found in the old city core of 

shoph()uses. It defines an in-between public realm which serves as a transitional space 

that has multi-functional uses: namely a public pedestrian way, a transient space for 

hawkers, cobbler and fortune-tellers etc. However. this is rapidly disappearing in the 

process of urban renewal. The issue here is that the "five-footway" character should 
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be rediscovered and reintroduced as a valid contemporary urban design element for 

the new town of Singapore. 

• It is visually legible and therefore "imageable" (Lynch, 1960) and can give a clear, 

unifying and cohesive image to the new town of Singapore. 

• It is one part of the architectural element which responds to the tropical climate of 

Singapore by providing a semi-covered walkway for pedestrians away from the sun 

and rain. 

• It is an important part of that -architectural ·heritage which comes from the traditional 

shophouse typology which is unique to Singapore and to this region including 

Malaysia. 

It is a significant clue contributing to the creation of a local and regional identity in 

the expression of architecture. 

The propo al here is that a strategy of connections and linkages can be formulated 

us ing the concept of the " five-footway" and a network of such elements can be integrated 

in the layout of housing in the new town. By doing so, not only do we seek to preserve 

an important part of the architectural heritage but also reintroduce and reinforce the 

element of streetscape in the new town. The approach proposed here is to have a urban 

design action plan which includes among others the network of "five-foot-way" so that 

the overall imageability of the new town can be greatly enhanced and the possibility of 

linking the entire new town wi th a semi-covered walkway is therefore a reality. 

In addition, the coherent uniformity of appearance in the older central business 

districts of most Singapore can be attributed to the "five-footways" being a transitional 

urban space and their connectivity. They constitute a distinctive urban feature in the 

narrow street pillars and upper-floor windows. 
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Figure 26. The "Five-footway" as an Urban Connector 
Till': "live-footway" can ~erve as urban connectors. TIle following arc some examples of the \'arious urhull design 
lil:viGCS which call he lIscd to enlwllce the cityscape (paraphrased from Yeang. 1987) 

a. The ceremony of going through a gateway can be 
used to enhance tlle entry and exit points of a new 
tOW'll . helping to define its limits 

h. The cOlUlecting overhead bridge can act as an 
indicative celebrating feature to frame important views 
and demarcate bOlmdaries, apart from its utili tarian 
lise as an urban COllllector. 

1: , Till: pust can be n:collected by the location of stalues 
and memorials at vantage points of hi storical 
illlponunce within the city. 

d. The location of towers as reference points and for 
viewing can help to give a secure sense of direction to 
tile pedestrians. 

e. TIle location of sheltered parilions at vantag.e points 
would give a better persp.!Ctive of the city from tile 
top. 

f The provision of viewin~ areas in taller buildings 
would give its users a senS:<! of lhe urban fabri, frolll 
,:1<: top amidst the routine )f dG: ly work. 
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4.5: Conclusions 

The shophouse fonn with its many characteristics which are responsive to the 

local tropical climate, for example, its internal courtyards which helps natural cross­

ventilation, is a very appropriate fonn of building typology for this region. On this note, 

the author while on his year-out training had the opportunity to be involved for more than 

a year (April 1987 - June 1988) in the restoration of shophouses in Tan jong Pagar (in the 

Central Business District) which was the first pilot project of its kind in Singapore. The 

pleasure of discovering and experiencing the various hierarchy of spaces from the internal 

courtyards to the external ones was sheer delight. And as a result of the great success of 

th at pilot scheme, many more shophouses in various districts within the Central Area had 

been earmarked by the Urban Redevelopment Authority (URA) for restoration or hould 

I say " resurrection". 

In addition to its versatile nature in adapting to the various functions which 

changes over time, the shophouse fonn can be seen a the an wer to the que tion of 

regional identity in this context. Therefore, in the proposal for an alternative high-density, 

low-rise housing, this shophouse fonn would be used as an appropriate fonn for both 

living and working retaining the flavour of the traditional arrangements. 
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7.1 The Grid as a Generator 

5.1.1 : An introduction 

In relation to the studies that have been undertaken so far, this section presents 

preliminary findings on certain attitudes towards architecture and planning. The objective 

of this study is to understand the relationships that exist in the physical structure of the 

city. Once this has been done it may be possible to explore a wider range of choices, and 

therefore may lead to a greater opportunity for a variety of patterns of living to develop. 

It addresses the concern by discovering "those neutral guidelines that set out the least 

restrictive framework and allow the maximum elaboration by use."(Martin & March, 

1972). In an earlier article, they commented: 

The limitations of certain predetermined building forms like the slab or the tower 
were recognised and an attempt was made to investigate the potentialities of 
other geometries,for instance various types of spreading forms wirhin which 
individua l faculti es could more easily intercommunicate and changes of size 
could be more readily accommodated 

(Martin and March 1964) 

It appeared from these studies, carried out by Martin and March in Cambridge, that the 

form of a building had a considerable effect on the efficiency of land use. One form of 

btl ilding with precisely the same I ight angles, with the same number of floors and on 

exactly the same area of land, could provide 50% more floor space than another. 

Further and more detailed studies of land use in central urban areas again raised a 

question: how was it that one fom1 of building with a floor area to ground space ratio of 

3: I could be accommodated in 8-storey buildings, whereas elsewhere, in some situations, 

the same plot ratio apparently required tall towers? In addition, Martin and March said 

that: 

The existing chequerboard of buildings and streets is one pattern. But if the 
geometry of the pattern is changed then precisely the same amount of floor space 
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can be accommodated in the same general height of building but with a 
considerable increase in open space. 

(Martin & March, 1972) 

It seems that in most towns which appear to be overcrowded, all the land that is 

needed is there if the right principles are used to find it. Brooke (1994) says that despite 

the vagaries of fashion (the subjectivity of taste) there are qualities and principles of 

architecture and urban design that must endure, however fast-changing the modern world 

may be. The ta k facing architects today is to discover what those principles are in 

architecture and urban design that endure, and then consider how those principles can in 

turn influence the kind of built form which we propose in the overall built environment. 

This is by no means an ea y task, but there are in any urban situations certain simple 

interrelations of street pattern, plot size and building form and the patterns of living which 

elaborate these. TI1ere is also a framework which itself offers choice and within which a 

plurality of choices can operate. 

5.1 .2: The grid as generator. 

The above is the title of a paper by Leslie Martin which examined the influence of 

the grid as the generator for many great cities. He says: 

...... this paper by its insistence on the relatedness of things; by its emphasis of 
the effect of the initial framework of a city on the future elaboration and 
development of this by patterns of living; by the stress that it lays on neutral 
measurement and finally by its suggestion of the possibility of mathematical 
analysis and comparative assessments of various built forms, begins to outline, 
at least, one way of looking at the physical structure of a city. 

(Martin, 1972) 

Martin 's method of analysis on the physical structure of a city has left architects a 

very important principle but sadly it is one which has not been well understood. He 
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continues by aying: 

It links back to one of the more neglected aspects of Unwin' s work: for instance 
his use of comparative measurement in 'Nothing to be Gained by Overcrowding' 
or his geomeTricaL application of the FresneL diagram in his illustration of town 
expansion. 

(Martin, 1972) 

The activity called city planning, or urban design, or just planning, is being sharply 

questioned. What is being questioned is the adequacy of the assumptions on which 

planning doctrine is based. What are those assumptions? To put these in the most general 

tenns, they resolve themselves into two powerful lines of thought:-

• The first, stems from the work of Viennese writer Camillo Sitte (1889), whose book 

City Planning According to Artistic Principles, can be called the doctrine of the 

visually ordered city. To Sitte, the total city plan is the inspired and the all 

encompassing work of art. He also emphasises that civic art must be an expression of 

the life of the community, and finally 'works of art cannot be created by committee 

but only by a single individual'. The planner then is the inspired artist expressing in 

the total city plan the ambitions of a society. 

There are indeed many who, though not prepared to accept this total role of the 

planner, have nevertheless been profoundly influenced by Sitte's doctrine of the visually 

ordered city. The doctrine has left it mark on the images that are used to illustrate high­

density development of cities. It is to be seen equally in the layout and arrangement of the 

Garden City development. 

• The second line of doctrine is severely practical. It can be called the doctrine of the 

statistically ordered city. It is the basis of those planning surveys in which uses are 

quantified, sorted out and zoned into particular areas, population densities are 

assessed and growth and change predicted. It is the raw material of the outline 

analyses and town maps of the 1947 Town and Country Planning Act. 

Jane Jacobs (1962) in her book The Death and life of Great American Cities 

criticised sharply these two aspects of planning. Firstly, it was concerned with the visual 
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images and secondly wi th the procedures which sometimes used in combination by 

planners. For Jacobs, both ' the art of city planning and its companion, the pseudo-science 

of city planning, have not yet embarked on the effort to probe the real world of living'. 

For her, a city can never be the total work of art, nor can there ever be the statistically 

organised city. In fact, to Jacobs, the planning of any kind of order seems to be 

inconsistent with the organic development of cities which she sees as a direct outcome of 

the activities of living. Planning is a restrictive imposition: the areas of cities ' in which 

people have lived are a natural growth .... .... as natural as the beds of oysters'. Planning, 

she s"ays, is essentially altificial. Martin adds: 

It is of course just this opposition between 'organic' growth and the artificial 
nature of pLans. between living and the preconceived system within which it 
might operate. that has been stressed so much in recent criticism. 

(Martin, 1972) 

Christopher Alexander (1966) in his essay' A city is not a tree' puts the point succinctly 

when he says: 

I want to ca ll those cities that have arisen spontaneously over many years 
'natural cities'. And I shall call those cities or parts of cities that have been 
deliberateLy created by pLanners 'artificial cities'. Sienna, Liverpool, Kyoto, 
Manhattan. are examples of natural cities. Levitown, Chandigarh and the British 
New Towns are examples of artificial cities. It is more and more widely 
recognised today that there is some essentiaL ingredient missing in the art(ficia L 
cities. 

(Alexander, 1966) . 

According to Martin (1972), in a large number of American cities, the artificial grid 

originally laid down remains the working frame within which vigorous modem cities have 

developed. It is quite clear that an artificial frame of some kind does not exclude the 

"possibility of an organic development. The artificial grid ~) f streets that was laid down 

throughout Manhattan in 181 I had not prevented the growth of those overlapping 

patterns of human activity which caused Alexander to de. cribe New York as an organic 

city. Life and living have filled it out but the grid is there. What Alexander is criticising is 
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the notion that the activ ities of living can be made into 'parcels' like separate entities , and 

can be fixed forever by a plan. Martin continues: 

The assumption is common in much post-war planning. Housing is thought of in 
Terms of density: 75, 100, 150 people per acre. That will occupy an area of land. 
Housing requires schools and they need open space: that will occupy another 
specific area. These areas in turn may be thought to justify another need: an 
area for recreation. That is one kind of thought about planning. But alternatively 
an effort may be made 10 see the needs of a community as a whole. It may be 
discovered That the way housing is arranged on the ground may provide so much 
free space That the needs of schools or recreation will overlap and may even be 
contained within it. 

(Martin, 1972) 

The above points of discussion may be summarised as follows: 

• In the first instance, the uses are regarded as self-contained entities: Alexander 

equates this kind of thinking with an organisation as demonstrated by a mathematical 

tree . 

• In the second instance, the patterns of use overlap: the organisation in this case is 

much clo er to a far more complex mathematical structure, the semi-lattice. 

The illustration of the separate consideration of housing, schools and open space 

is elementary. However, it is Alexander'S argument that whole towns may be planned on 

this basis. And it is this attempt to deal with highly complex and overlapping patterns of 

use, of contacts and of communicatiuns in a way which prevents this overlap from 

happening that Alexander deplores. 

The argument can also be put in a different way. It can be argued that the notion 

(implied by Jacobs) that elaborate patterns of living can never develop within a 

preconceived and artificial framework is entirely false. This can be developed by saying 

that an 'organic' growth, without the. structuring element of some kind of framework, is 

chaos. Finally, that it is only through the understanding of that structuring framework, 

that we can open up the range of choices and opportunities for future development. 

The grid of streets and plots from which a city is composed, is like a net placed or 
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thrown upon the ground. This can be called the framework of urbanisation. The 

framework has remained the controlling factor of the way we build whether it is artificial, 

regular and preconceived, or organic and distorted by historical accident or accretion. In 

addition, the way we build may either limit or open up new possibilities in the way in 

which we choose to live. 

Lynch (1954) comments that: 

among designers ........ there is a reaction against the grid. mainly because of its 
lack of adaptability and irs ·monolOny'. It causes difficulties on irregular 
ground, as in San Francisco and Priene. When diagonal motion must be applied 
over it, as in Washington, it produces confusing intersections and awkward 
pieces of land. If used unthinkingly, it may allot Ihe same kind of ground for 
faclOries as for homes, the same width for main arteries as for local streets. 
Sensitive design can avoid this . but not without departing from a uniform grid. 
The impression of monolOny arises in part from the lack of necessary 
specialization; it is not inherent in the pattern. 

Hertzberger (1991) says that on confrontation with this grid, a world of possibilities 

opens up before the architect's eyes. In other words, the grid is capable of generating or 

even of provoking solutions. 

The understanding of the way the scale and pattern of this framework, net or grid 

affects the possible building arrangements on the land within it, is fundamental to any 

reconsideration of the structure of existing towns. It is equally important in relation to 

any consideration of the developing metropolitan regions outside existing towns. The 

pattern of the grid of roads in a town or region is a kind of chequerboard that sets out the 

rules of the game. The rules outline the kind of game; but the players should have the 

opportunity to use to the full their individual skill s while playing it. 
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5.1.3 : Case Studies 

How does the framework of a city work? In what way does the grid act as a 

generator and controlling influence on city fonn? How can it tolerate growth and change? 

Martin (1972) in his article addresses the above questions in the study of three cities: 

1. SAVANNAH 

In a view of Savannah in 1734, illustrated in John Reps ' book, one can see how 

the plots and streets of the embryo city are being laid out and how some buildings are 

completed. The unit of the Savannah grid was the square, it was called a ward and is 

separated from its neighbours by wide streets. Within each square (or ward), building 

plots for houses were arranged along two sides, the centre itself was open, and on each 

side of this open square were sites for shops and public buildings. Savannah grew by the 

addition of these ward units. In 1733 there were four units, in 1856 no less than twenty­

four. The city became a chequerboard of square ward units, marked out by the street 

pattern. The central open spaces of each ward were connected in one direction by 

intermediate roads; in the other direction the central areas became a continuous band of 

open spaces and public buildings. Here is a unit grid with direction and orientation. 

2. MANHA IT AN 

This second example of a grid is laid down extensively and on a unifonn pattern 

of streets and plots. In 1811, this became the largest city grid ever to be created and 

imposed upon a landscape. Surveys in 1785 and 1796 extending up the centre of 

Manhattan set out the basis for a grid, and in 1811, the special State Commissioners 

confirmed this in an 8-foot long plan which plotted the numbered street system of 

Manhattan as far north as 155th Street. The plan showed 12 north-south avenues each 

100 feet wide and 155 cross streets each 66 feet wide. The size of the rectangular 

building plots set out by this grid were generally 600 feet by 200 feet. There were some 
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public open spaces. Central Park was of course carved out later. And it is this framework 

that has served the successive developments of the built form from 1811 to the present 

day . 

3. CHICAGO 

According to Martin (1972), this city grid is of interest because of its dimensional 

links with the land ordinance, suggested by Thomas Jefferson and passed by Congress in 

1785. Under the ordinance, a huge network of survey lines was thrown across all the land 

north and west of the Ohio river. The base lines and principal meridians of the survey 

divided the landscape into squares 36 miles each side. These in turn were subdivided into 

6-mile squares or townships and further divided into 36 sections each one mile square. 

The mile squares were then subdivided by acreage: the quarter section 160 acres with 

further possible subdivisions of 80, 40, 20, 10, or 5 acres. The 5-acre sites underwent 

themselves to further divisions into rectangular city blocks (not unlike those of 

Manhattan) and subdivision again into lots or building plots. 
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OBSERVATIONS 

Here then are three Iypes of grid , that of Savannah, the gridiron of Manhattan and 

that of Chicago. Each one is rectangular. Each one has admitted change in the fo rm and 

style of its building. Each one has a llowed growth. by intensification of land use or by 

ex tension. 

• Savannah, as it grew, tended to produce a green and dispersed c ity of open squares . 

The example in Figure 27 shows the effec tive way in which this layout opens up 

broad bands of green space and public buildings running across the deve loped area 

, , 

Figure 27. The four ward of the Savannah type of development are supe rintflOSed 0 11 the 
basic p\ol\a out of Manha ttan which is shown in the dotted line (from :\lartin, 1972). 
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In Manhattan, the small scale subdivision of the grid and the exceptional pressure to 

increase floor space wi thin thi s, forced buildings upwards. The building forms in 

Figure 28 show three stages of development including the original 4 to 6 storeys 

perimeter form with a garden at the centre wh ich was characteristic of the city in the 

1850s. The other two are examples of the more intensive development during the 

present century. 

( 

~ , , 

" "",' , , , 
, "' , , 

Figure 28. The basic plot layout of Manhattan is shown again in the dotted lines (from 
Martin, 1(72). 

• Chicago spread ,)u{\\"ards, continually or~ ning out the pattel1l of it$ grid . 

In each case the influence of the original grid remains with each one offering different 

possibilities and choices of bui lding and of li\·ing. 

Martin continues to trace the influenc'C' of the grid by examining the building 
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arrangement that developed within it in New York. He identifies the streets and the 

system established by the grid. Within thi general plot pattern the separate building plots 

are being established. To the north, on the building frontier, there is a line of huts and 

shacks. Further south, more permanent but separate buildings are being built. And in the 

most developed area further towards the tip of Manhattan the full building arrangement 

has solidified into connected terraces of four to six-storey houses arranged around the 

perimeter of the site and enclosing private gardens. Views of Manhattan in the 1850s 

showed a city developed in this way: and this pattern of building arrangement can still be 

seen in many areas. At this point, the building land is replete. A balance is maintained 

between the plot, the amount of building that it can reasonably support and the street 

system that serves this. 

Martin observes that as the pressure for floor space increases, the building form 

changes intensively at certain nodal points. Deeper and higher perimeter buildings first of 

all submerge the internal garden space. A process of colonisation of the individual 

building plots begins, so that larger areas of the general plot are covered by higher 

buildings. In 1916, the first single building to occupy an entire city block rose a sheer 600 

feet (180 metres), its roof space was almost equivalent to the area of its ground plan. It 

was this building that most clearly illustrated the need for the comprehensive zoning 

ordinances adopted that year, which also safeguarded daylight in streets and adjoining 

buildings. Martin argues: 

But the grid now exerts a powerful influence: the limited size of the grid suggests 
the notion that increased floor space in an area can only be gained by tall 
buildings on each separate plot. The notion suggests the form; the regulations 
shape it into ziggurats and towers. 

(Martin, 1972) 

Under the regulations that prevailed until recent years, if all the general building plots in 

central Manhattan had been fully developed, there would have been one single and 

universal tall building shape. And, to use an old argument by Raymond Unwin, if the 
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population of these buildings had been let out at a given moment, there would have been 

no room for them in the streets (Martin , 1972). In short, the balance between area of 

plot, area of floor space and area of street has disappeared. 

Now these descriptions of the grid, which have been used as a basis for Martin's 

argument, have exposed the points at which they have been extensively attacked for more 

than a century. A grid of any kind appears to be a rigid imposition on the natural 

landscape. It is this reaction against the grid that is voiced by Olmstead and Vaux writing 

in upport of their de ign for Central Park in 1863: 

The time will come when New York will be built up, when all the grading and the 
filling will be done and the picturesquely varied rocky formation of the island 
will have been converted into formation for rows of monotonous straight streets 
and piles of erect building. 

(Reps, 1965). 

In their opposition to the grid , the relief from its monotony became a specific aim. Central 

Park itself is an attempt to imitate nature and to recreate wild scenery within the grid. 

To Martin, the garden suburb with its curving streets is one form of attack on the 

grid system, and an attempt to replace it. And at the end of the century, the Chicago Fair 

(1893), Cass Gilbert's schemes in Wa hington (1900), and the plans for San Francisco 

(1905) and Chicago (1909) by Burnham are other attempts to transform the urban desert 

by means of vistas and fOL:al points, into the 'city beautiful'. Martin observes: 

However, we recognise at once a contrast. The various types of grid that have 
been described opened up some possible patterns for the structure of a city but 
left the building form free to develop and change within this. The plans of the 
garden city designers or those concerned with making the 'city beautiful' are an 
attempt to impose a form; and that form cannot change. 

(Martin, 1972) 
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5.1.3.1: From Process To Principles 

Martin goes on to extract some principles for the above processes in which 

artificial grids of various kinds have been laid down. They are:-

The choice of the grid al lows different pattems of living to develop and different 

choices to be elaborated . 

• The grid, unliked the fixed visual image, can accept and respond to growth and 

change. 

• The grid can be developed unimaginatively and monotonously or with great freedom. 

• There can be a point at which the original grid fails to respond to new demands 

(Figure 29) . As in Manhattan, it congeals . And it is at this point that we must try to 

discover from the old framewo rk a new ordering principle that will open up new 

opportunities for e laborat ion by use. 

Figure 29. Building plot development in its most intensive form (from Martin, 1972). 
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In 1935, when Le Corbusier first visited New York, he commented: "What about 

the road?" The diagrams by which he illustrated this remark show the regenerative 

process that is necessary. By increasing the size of the street net in Manhattan, Le 

COl'busier showed that the grid cease to restrict. He did this by superimposing his 

proposals for dwellings with setbacks (from his proposals for a city for 3 million people) 

on the Manhattan grid . Martin observes that what Corbusier did was to open up new 

po sibilities in the building form as shown in Figure 30. 
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Figure 30. Le Corbusier's propo als which change the scale of the grid (from .\1artin, 1972). 

5.1.3.2: The Environmental Game 

In the case of these American cities (he grid or framework can be regarded a an 

ordering principle. It sets out the rules of the- environmental game. It allo\\'s the player the 

freedom ro play with individual ski ll s. The argument can now be extended by saying that 

the grid, which is so apparent in the Americ311 examples, exert$ as much control and 
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importance in cities that would normally be called organic. For example, London, 

Liverpool or Manchester too have a network of streets and however much the grid is 

distorted, it is there. At a certain cale and under certain pressures, the grid combined 

with floor space limits and daylight controls, is just as likely to force tall building 

solutions. And it is just as likely to congeal. It lends itself just as readily to regenerative 

action. The theoretical understanding of the interaction between the grid and the built 

form is therefore fundamental in considering either existing towns or the developing 

metropolitan regions. 

5.1.4: The Grid and the Built Form 

Martin (1972) notes that the proces of understanding this theoretical basis rests 

in measurement and relationships and it goes back certainly to Ebenezer Howard. His 

book 'Tomorrow: a peaceful path to real reform' first published in 1898 was about how 

people might live in towns and how these might be distributed. However, the important 

thing is that there is not an image of what a town may look like. We know the type of 

housing, the size of plot and the sizes of avenues. We know that shopping, schools and 

places of work are all within walking distance of the residential areas. On the basis of 

these measurements we know the size of the town and the size of Howard's cluster of 

towns which he calls a city federation. We know the choice that is offered and we know 

the measurements that relate to these. If we disagree with the choice we can change the 

measurements. 

Ebenezer Howard's ideas were principally put into practice by Raymond Unwin. 

The strength of this argument above rests in a simple demonstration of a mathematical 

fact. According to Martin (1972), in an essay 'Nothing gained by overcrowding' Unwin 

presented two diagrams of development on ten acres of land. One was a typical 

development of parallel rows of terraced houses; the other places dwellings round the 

perimeter. The second development placed fewer houses on the land but when all the 

85 



7.1 The Grid as a Generator 

variables were taken into account (including the savings of road costs) the total 

development cost was lower. From the point of view of theory, the important aspect of 

this study was the recognition of rel ated fac tors; the land available, the built form placed 

on thi s and the roads necessary to serve these. 

""How many angels could stand on a needle point?" was the title of a lecture by 

Unwin on tall buildings which sUITounded a controversy that had profoundly moved the 

theolog ical world of its day (Martin, 1972). His method of confounding the urban 

theo logians by whom he was surrounded was to measure out the space required in th e 

streets and sidewalks by the people and cars generated by 5-, 10- and 20-storey buildings 

on an identical site. The inteITelationship of measurable factors is again c1~arly 

demonstrated. One of Unwin 's most forceful contributions to theory is his recognition of 

the fact that ' the area of a circle is increased not in the direct proportion to the distance 

to be travelled from the centre to the circumference, but in proportion to the square of 

that distance'(Figure 31). Unwin used thi s geometrical principle to make a neat po int 

about commuting time: as the population increased round the perimeter of a town, the 

commuting time was not increased in direct proportion to this. 

Area (inner circle) a. r 

Area (outer circle) a. R' 

Figure 31. The geometric:!l principle used by Cnwin 

r (distance from the centre to the circumference of the inner circle or radius) 

R (distance from the centre to the circumference of the outer circle or radius) 
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The importance of this geometrical principle is profound. Martin remarks that 

Unwin did not pursue its implications. He was too concerned to make his limited point 

about low density. This principle is demonstrated again in Fresnel' s diagram (Figure 32). 

Each successive annular ring diminishes in width but has exactly the same area as its 

predecessor. The outer band in the square form of this diagram has exactly the same area 

as the central square. And this lies the root of our understanding of an important principle 

in relation to the way in which bui ldings are placed on the land. 

Figure 32. The Fresnel's Diagram (named after :\.J. Fresnel (1788-1827). a French physicist 
(from Martin , 1972). 
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Supposing now that the central square and th e outer annulus of the Fresnel 

diagram are considered as two poss ible ways of placing the same amount of floor space 

on the same s ite area. It is clear that th e two buildings' arrangement will pose a totally 

different et of access, of how the free space is distributed around them and what natural 

lighting and view the rooms within them may have. By this process, planning parameters 

which have been defined will therefore need consideration in any theoretical attempt to 

understand land use by buildings. 

Figure 33 & 34. The tower and the court (from Martin, 1972). 

This central quare (which can be called the tower) and the outer annulus (which 

can be ca lled the court) are two ways of plac ing buildin g on the bnd. On extension. on 

any large s ite a development covering 50% of the -ite can be plotted as forty -nine towers, 

as shown in Figures 33 and 34 and exactly the same site cover can be plotted in court 

form. A contrast in the ground space available and the li se that can be made of it is 

apparent. In fact. thi s contras t can be extended further. the forty-n ine tower can be 

plotted in it form which is c loser to that which (hey will assume as building (that is a low 
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slab with a tower form above) . This can now be compared with its antifom1: the same 

floor space planned as courts (Fig 35). The comparison must be exact; the same s ite area, 

the same volume of building and the same internal depth of room. And when this is done 

we find that the antifOIm places the same amount of floor space into buildings which are 

exactly one third the total he ight of those in tower form (Martin and March. 1966) . 

7 7 

Figure 35. The tower form and its antiform (from Martin, 1972). 

The strength of Martin's the i is as follows: 

7 

This brings the argument directly back to the question of th p grid alld its 
influence on the bllilding form. Let liS think of New York. The grid is developing 
a certain form: the tall building. The land may appear to be thoroughly used. 
COllsider an area of the city. Seen 011 plan there is an absolutely eren pattern of 
rectangular sites. Now ass lime that e\'e IY one of those sires is completely 
occupied by a building: and that all th ese buildings ha\'e rhe sallie rower form 
and are twenty-olle storeys in height. That would undoubtedly look like a pretty 
fu ll occupation of the land. But if the si ze of the road ner were TO be enlarged by 
omitting some of the cross streets. (/ I/ C' I\' bllildh1/? form is possihle. Exactly the 
sal1le a/ll oullt ofj7oor space ihat \\'a.\ l'ulltailled in the TO\I 'ers Cll lI be arranged ill 
another/orm. If this floo r space is placed in buildings around Th e edges of oLir 
enlarged grid thell the same quantiTy (~ffloor space that \\'as collwilled in the 2/­
storey tOlrer.\' 110\\ ' needs ollly 7-slorey hili/dings. And la rge 0pOl sp(/ces are left 
at the cenlre. 

(Martin . 1972) 
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Martin continues his argument by being very specific. This is the ultimate crunch in his 

analysis of the grid as the generator and it is here architects may find the clue in the 

search for the al ternative model for high-density, low-ri se built fonn as against the high­

density, high-rise model. 

If the area bounded by Park A venue and Eight Avenue, and between 42nd and 
57th Street is used as a base and the Ivhole area were developed ill the f orm of 
Seagram buildings 36 storeys high, this lVould certainly open up some ground 
space along the streets. If, however, the Seagram buildings were replaced by 
court f orms (Figure 35) then this type of development while using the same built 
volume would produce buildings only 8 storeys high. But the courts thus 
provided would be roughLy equivalent in area to Washington Square: and there 
could be 28 Washington Squares in this total area. Within squares of this size 
there could be large trees, perhaps some housing, and other buildings such as 
schools. 

His argument on the above is illustrated in Figure 36. 

... -­_. --------

(Martin , 1972) 
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Figure J6. Mflrtin's antifol'm in the city of \lanhattfln (from Mnrtin, 1972). 
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5.1.5: Conclusions 

According to Martin, he is not suggesting that this antiform is the alternative. It is 

simply a demonstration of a possible choice within a general strategy. However, it is 

important to know that the possibility exists, and that, when high building and their 

skyline are being described, the talk is precisely about this and not about the best way of 

putting built space on the ground space. The alternative form of courts is not a universal 

panacea. It suggests an alternative which would at once raise far-reaching questions. For 

instance, the open space provided in the present block-by-block (or tower) form is simply 

a series of traffic corridors. In the court forms, it could become traffic-free courts. 

All that may sound theoretical and abstract. On the contrary, to know what is 

theoretically possible is to allow wider scope for decisions and objectives. We can 

choose. We can accept the grid , the streets as it is. In that case, we can never avoid the 

constant pressure on land. Housing will be increasingly in tall fl ats . Hospitals will have no 

adequate space for expansion. Historic areas will be eaten up by new buildings. A total 

area once unified by use will be increasingly subdivided by traffic. Things can be left as 

they are and developments can be called organic growth. Is there a way out? The answer 

is yes if we could accept a new theoretical framework as an outline of the general rules of 

the game and work towards it. We shall know that the land we need is there if we use it 

effectively. We can modify the theoretical frame to respect historic areas and elaborate it 

as we build. And we shall also know that the overlapping needs of living in an area have 

been seen as a whole and that there wil1 be new possibilities and choices for the future. 

In the next chapter, further lessons would be gleaned from Martin and March 's 

work particularly in the area of speculations as a means of research approach. 

91 



Chapter 5: 

The Theorectical Framework 

5.2: 

5.2.] - An introduction ............ ............... ......................... ...................................... 94 

5.2.2 - The Lessons from the ] 920s and ] 930s .. ................................. ........... ..... ... 94 

5.2.3 - The Problem and its Remedy? ................................................................... 96 

5.2.4 - The Place of Speculations and Conjectures in Research and Inquiry 

- Demonstrated ................ .............................................................. 97 

5.2.4.1 - Speculation I ............................................................................... 97 

5.2.4.2 - Speculation 2 ............................................................................... ] 00 

5.2.4.2.1 - Observation 1 ................................................................ 101 

5.2.4.2.2 - Observation 2 ................................................................ . 102 

5.2.4.3 - Speculation 3.............................................................................. 103 

5.2.4.3.1 - Observation ................................................................... 103 

5.2.4.4 - Speculation 4 ........ ....................................................................... 104 

5.2.4.4.1 - The scenario .............. .................................................... 104 

5.2.4.4.2 - The statistics........................................................... ...... 105 

5.2.4.4.3 - Further statistics............................................ ........... ..... 107 

5.2.4.5 - Speculation 5 ............................................................................... 112 

5.2.4.5.1 - Ebenezer Howard's garden cities ................................... 112 

5.2.4.5.2 - Nucleated and Linear Distributions ................................ 113 

5.2.4.5.3 - The case for Linear Form .............................................. . 116 

5.2.5 - Conclusions............................................. ................................................. . 118 



ChapTer 5.2: The Case for Specula tions ..... ... ... according to Marlin & lv/orch 

5.2.1 : An introduction 

Rational and speculalive thought are not opposite modes stemming from 
opposing a({iludes of mind. Nor are they to be associated with parlicular 
activities,for example science and art. They are in fact essentially 
complementary and interrelated forms of thought. Through one we understand 
the factual nature of a problem more accurately and through the olher we extend 
the range of our thought about it. Once this is recognised. measurement and 
geometry become a valuable means of testing existing assumptions. The new 
evidence thal arises from this ill turn gives rise to new ideas ·aboul application. 

(Martin & March, 1972) 

5.2.2: The lessons from the 1920s and 1930s 

The work resulting from the 1920s and 1930s is of interest and value today 

because of the ideas that it embodies . According to Martin & March (1972), one 

manifestation is the change from art and craft intuition toward rational analysis, 

measurement, technical innovations and speculative thought. However, against this 

attempt to reintroduce rationalism as a basis of architecture, there is, all along the line, 

the opposition of a powerful wing of " individualist" creators. For example, Lynch 

regarded tht: "'Irts and crafts tradition" with a view of "individuaiiSi.i society" (Banerjee 

& Southworth, 1990). He felt that rational thought about needs and processes by one 

school was in some way considered by another to be dangerous and inhibiting. Therefore, 

practical reason and intuition were seen as opposites. 

According to Martin & March (1972), from the 1920s, three powerful lines of 

thought appeared: 

1. the belief that there had to be some complete and systematic re-examination of 

human needs and that, as a result of this, not only the form of buildings, but the 

total environment, 
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2. the second line of thought, interlocking with the first, was that change in the fonn 

of buildings, or environment could only be achieved in totality through the full use 

of modem technology, and these two ideas produced a third, and 

3. the third line was that each architectural problem should be constantly re-assessed 

and thought out afresh. 

To date, not a single one of these principles had been completely demonstrated . They 

remain only as lines of action which are sometimes followed up separately and sometimes 

together. 

In the 1930s, the products of practical reason were being demonstrated on an 

impressive scale in the Dutch and German's housing projects. The principle involving 

rational thought with regard to use and construction then was that it must produce its 

own fOimal systems. And it required a continuous reassessment of every aspect of a 

problem. Knowledge would be established by analysis, advanced by experiment and 

confimled or corrected by test. A ruthless reassessment of each achievement was an 

essential part of this process. But the question is: where does it lead to? Martin & March 

observe: 

..... in that important and major housing achievement of the 1930s. the process 
stopped. The speculative thought that couLd have extended the range of built 
forms into totally new em ironments dried up. In Germany and elsewhere the set 
housing solution soLidified into parallel rows of slab blocks. 

(Martin & March, 1972) 

The fact that these happened was of enormous consequence. The rational approach was 

regarded with suspicion and the end result of practical reason appeared to be sterility, and 

it was assumed that this could be countered only by intuitive processes - by feeling. Thus, 

the old nineteenth-century opposition continue till the present time. 
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5.2.3: The problem and its remedy? 

Martin & March argue that what is wrong with parallel slab layout is not the 

rational thought that it contains, but the failure to extend this further by a speculative and 

fonnal invention. They quote A. N. Whitehead (1929) who points out that " it is 

speculation that makes rational thought live: and it is rational thought that gives 

speculative invention its basis and its roots. To analyse, to measure and to rationalise the 

problem is an essential part of the process of scientific thought." In the scientific process, 

intuition (or what Alfred North Whitehead [1929] prefers to call conjecture or 

speculative reason) is itself entirely arbitrary unless it is guided by thought or system. 

Practical reason is the means by which methods are developed for dealing with different 

kinds of facts. Speculative reason is an extension of this into theoretical activity. Progress 

depends on a lively interest in speculative reason. Furthennore, Whitehead adds that the 

massive advance of modem technology is due to the fact that these two forms of thought 

(rational and speculative) have made contact. In the same note, Martin & March 

continues: 

That, translated into architectural terms, is equivalent to saying that the rational 
undersranding of a problem and rhe extension of rhis into speculative (intuitive) 
thought is one single process: that is, that thought and intuition are not opposed 
but complementary. We may recognise at once an older (pre-nineteenth century) 
conrepr of archirecture in which the design process cannot be isolated from the 
thought processes by which the problem is analysed and solved. 

(Martin & March, 1972) 

The decisions that are taken about the planning of buildings, their form and the 

grouping in relation to the land available may be based on assumptions which appear to 

be eminently sensible and rational. However, rigorous reassessment despite the initial 

fonn of refutation of what it may assume will always prove productive. The one 

consistent line of argument presented in Martin & March's series of speculations is that 

things are not always what they seem to be. Refutation can begin as an intuition of 
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imposture , but to prove that, speculation and rational formulations must be able to 

demonstrate first the fallacy and then the alternative and more useful solutions. Fallacy 

may exist at any scale, for example, of site resource assumed to be needed , of the 

relationship of rooms within the building to the corridor space connecting them, of 

grouped building to each other's uses, of buildings within the city and the streets by 

which they are connected. 

In the following, some of the speculations which are put forth by Martin & March 

will be discussed. The speculations are best described as speculations because they are 

not contained within a formulated body of theory. Interestingly, Martin & March believe 

that it is out of speculation that research has its beginnings. 

5.2.4: 

5.2.4.1: 

The place of speculations and conjectures in 
research and inquiry - demonstrated 

Speculation 1 

The study in this section poses a number of questions that need further 

examination:-

• What are the factors that arc related when one considers the efficiency of buildings? 

• What form of building makes the most effective u~e cJ land? 

• How reliable are the measures that we are accu tomed to being used in planning? 

Current planning techniques offer two measures which have dominated the planning and 

architectural scene for many years:-

• the first is a measure of floor space index (or its altemative plot ratio). 

• the second is concerned with daylight considerations. 

This first measure is assumed to provide a rational relationship of floor space to the site. 

The second provides an assurance that buildings will be adequately lit. The use of the fir t 

measure has sometimes been extended to give an indication of the size of the population 
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which can be accommodated in buildings. Mart in. March and Taylor (1965) examine this 

last point by producing a set of graphs (Figure 37) to show the relationship of three of the 

factors which may be considered in determining the popul ation capacity of a given site:-

I. In relation to a typical site area of 10,000 sq . metre, the plot ratio may be 2: I , 

3: 1, or 4: 1. 

2. Thi generates floor areas of 20,000, 30,000 and 40,000 sq. metre (Figure 37a). 

3. The gross area may then be used with vary ing degrees of efficiency, for example 

25 %,50% or 75%. 
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Figure 37. Population density as a function of plot ratio (from ~lartin &: "larch, 1972). 
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4. The areas generated from these' (figure 37b) yield nine possible resu lts ranging 

from 5,000 - 10.000 sq metre' at 25%, to 15,000 - 20,000 sq . meU'e at 500/c, and 

to 15.000 - 30,000 sq. metre at 75 %. 

5. If these poss ible areas are now related to an allocation of square metre per person 

(Figure 37c) and fall within allowances of 8, I 0 or 12 sq. metre per person. 

6. The result is that out of these. they can give rise to 17 different populations 

ranging from 400 to 3700 from the same site area because of these relationships 

of plot ratio, general plan efficiency and floor space allocation per person. 

It is clear that plotj'atio in itself i no satisfactory measure of population, though it is 

useful as an assessment of the total fl oor space provided by buildings on any given site in 

any area of a town. The regulations covering light angles, zoning laws, and law relating 

to plot ratio and density all tend to reinforce the tendency toward breaking up the city 

fabric into large discrete lumps. each of which is under unified financial control. 

(Colquhoun, 1971) 

Martin & March (1966) further argue that the use of plot ratio measurements 

does not in any way ensure that the site area wilJ be effectively used. In order to 

demonstrate thi , parallel rows or 4-storey buildings are placed on any given site spaced 

apart by a conventional light angle of 45°. The plot ratio yield is 2: I. However, if the 

building remained at 4 storeys and is arranged as a solid block lit by courts, with the same 

light angle, the plot ratio will increase from 2: I to 3: I, that is by a factor of 50%. 

Assuming for a moment that both fOnTI s of building lend themselves equally to internal 

planning, it becomes clear that the building form can have a pronounced effect on the 

total floor space possible on any given s ite. Martin & March attempt to study this in a 

systemati c manner the forms or building which will make the most effective use of ground 

area. 

99 



Chapter 5.2: The Case fo r Speculatiol1s ....... .. .. according to Martin & March 

5.2.4.2: Speculation 2. 

The s ite utilisation of various layouts can be studied by c lass ifying the built forms 

under three building types: the tower, the street and the court. The properties of the three 

forms are as summarised below: -

• Tower - finite in its plan form 
• The street - extends potentially and in finitely along one ax is. 
• The court - extends infinitely along two axis. 

From these built fo rms rectangular lattices can be derived. The tower, the street 

and the court constitute points of recognition in what may be seen as a continuous 

transformation from one extreme to the other. In other words, it can be seen as an array 

of isolated block elongated into continuous parallel rows, and these jo ined in the 

perpendicul ar direction to fo rm a net of courts(Figure 38). 

• • • • 
• • • • 
• • • • 
• • • • 

figure 38. Schematic diagram showing the tower. the sia l> and the cruciform in a pattern of 
courts (from Martin '-": 'la rch, 1972). 

100 



Chapter 5.2: The Case Jor SpecuLations ...... ... .. according to Martin & March 

Before the forms are being examined, the following parameters are kept constant 

for each case: 

• the same site area, 
• the same block depth , 
• th e same width of interspace and 
• the same floor height. 

Two factors reveal certain aspects of the problem:-

I . the site utilisation factor, that is the ratio of the site covered to the area not covered. 

2. the "built potenti al", that is the ratio of the floor area of the bui lt form to the s ite area. 

Following this, the built potential i plotted against the number of toreys for each 

one of the three built forms described and the results is shown in Figure 39 . 
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number of storeys 

Figure 39. Built potential in relation to number of torey (from \I artin & yfarch, 1972). 

5.2.4.2.1 : Observation 1 

Bas~d on the graph plotted, after a ce-ruill height . the to\\ cr form ceases to use 

land with increas ing efficiency. In fact, the lower towers which arc more !c>sely packed 

tngether, will g ive the same degree of built IX"tential. Ac ording k"' Martin & March 

(1966), this may be one reason why the 'city l"f towers' thal is fre-~' standing towers in a 
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park-likc setting, has never becn built. It is inherently inefficient in terms of land use. 

In comparison to the tower form at its maximum, the built potential of the street 

form has twice its value. And the built potential of the court form is no less than three 

times as great. In other words, one form of building with a floor to ground space ratio of 

3: I can be accommodated in 8-storey buildings, whereas el ewhere, in some situations, 

the same plot ratio will require tall towers. 

Similarly, the form of a typical high density development, a tower with low 

podium, corresponds closely to the building envelope obtained by using daylight 

protractors. Day lighting controls have detelmined to a large extent the massing of 

building seen in the central city of today (for example New York City). The type of study 

described can be developed by considering pyramidal fonns which approximate more 

closely to the actual building form as shown in Figure 40. 

s 7 s 2 s 2 
Figure 40. Generalised tower form and its antiform (from Martin & 'larch, 1972). 

5.2.4.2.2 : Observation 2. 

Till.! !,!cneralised lower form is again compared with its antiform. the court. And 

the verdict. the court form is seen to plnc the ~ame amount of floor space on the same 
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site area with the same condition of building depth and in approx imately one-third the 

height required by the tower form. Again, this result corresponds to that fo und in the 

earlier Observation I. 

5.2.4.3: Speculation 3 

If the built potential is held constant for the tower and the court by having the 

same number of storeys, and if the proportion of the built form having outlook and that 

with no outlook is held constant, then the size of the site for these two developments will 

differ. (Figure 4 1) 

'\.~. 

·:~t:~ __ .,...-~ 
)~D~:} 

a b c 

Figure 41. (a) a tower development, (b) and tc) court developments. The different size area 
needed to eq ualise these proportion sugge ts that each form has an optimum site size. (Black 
areas repre ent floorspace without outlook; white areas represe nt floorspace with outlook; 

tinted area represents empty space (from Martin & :\'Iarch. 1972). 

5.2.4.3.1 : Observation 

This seems to suggest that each form of development probably ha$ its own 

optimum size. If the highest densities were t\., be allowed only on l arg~r site..; , then it 

appears to be the case that high and deep buildings will be unnecessary in temlS of land 

103 



ChapTer 5.2: The Case fc)r SpeculaTions ..... .. .... according To MarTin & March 

lise, although they may be required on other functional grounds. Furthermore, Martin & 

March (1966) observes that: 

..... This kind of consideration could lead to the general loosening up of the 
TeXTlire of building 011 ground space. In which case a new relationship of building 
TO road III/I s t be sought. 

(Martin & March, 1966) 

The deve lopment of larger areas of land and the possibility of buildings occupying less 

ground space offers the pos. ibility of a new scale of road network in which the 

inten-elationship of land, building content and the traffic which it generates i made more 

bal anced. This ob ' ervation leads us into Martin & March's following specul ation. 

5.2.4.4: Speculation 4 

The que li on of the relatedness of things is central to the consideration of any 

ingle issue like the provision of housing, schools, open space or the roads by which they 

are served. All th ese things are aspects of the main problem of relation hips and by 

looking at a question in thi way. the old ban-iers created by zoning are immediately 

removed . 

They argue that educational need and housing need cannot be separated, both are 

part of the larger theoretical problem of how we use land by bu ilding. When the issue is 

considered in this light the results are sometimes surprising. They first consider an area of 

land in a nineteenth -century industrial city. 

5.2.4.4.1 : The scenario 

• Imagine 50 acres (20 hectares) of terraced housing within a framework of busy 

commercial and shopping streets (Figure 42). 
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Figure 42. A 50-acre (20-hectare) site developed with typical bye-law streets at a density of 
100 pel'sons per acre (250 pph) (from Martin & March, 1972). 

• Assume th at the res idential dens ity is 100 per"ons per acre (250 pph )' 

• -Assuming th at there is one obsolete primary school embedded in the hous ing and 

most of the children attend schoo ls el sewhere. 

• Next consider the rebuilding of this area. 

• Can hOll ses be provided fo r the present popul ation a t the same time that schools are 

made ava ilable for its children? There app~ar to be competing land u:\e, and in any 

rebuilding there may be the added requirement f public open space . 

5.2.4.4.2: The statistics 

Look ing fro m the poin t of view of sc h\.'Ol s: 
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• 50 acres (20 hectares) generate 5000 people. 

Assuming these will demand an infant school of 300 pupils, a junior school of over 

400, and for the sake of argument a secondary school of around 600. 

• The school buildings alone will occupy 7 acres (2.8 hectares) of land. 

• Playing fields will require an extra 14 acres (5 .7 hectares). Altogether 2 1 acres (8.5 

hectares) (42%) of land will be required for educational purposes . 

• If another 4 acres (1.6 hectares) per thousand population is to be claimed within the 

area for recreational needs, then another 20 acres (8 hectare ') will be needed . 

• Finally, housing will have to take place on the remaining 9 acres (3.6 hectares), or 

18% of land, in which there will be some demand from acce -s roads. 

• In terms of sheer space the hou ing will occupy a solid block of building three toreys 

high (Figure 43) . 

Figure 43. The Inlld-u e requirement of the 5000 people on the 50-3cre site (from Martin & 
March. 1972). 

The quantification imm~diatcly dra\\' ~ :lttention to an im portant i ~$ue . why is so 
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much land needed? What is it that demands an area large enough to a llow the 

simultaneous use by over 100 pupil s playing five different soccer matches at the same 

time? What about overlapping uses of recreational land by a far wider range of activities -

in farming terms, a double or triple cropping of the land? 

5.2.4.4.3: Further statistics 

Look ing from the po int of view of housing, a 50-acre (20-hectare) site 

redeveloped at 100 persons per acre (250 pph) will be completely covered with houses 

and roads. In thi case there would be no sites a for school which is not reali stic. 

Figure 44. A site com pletely covered by 29 acres of housing (11.5 hectare) and 21 acres (8.5 
heclm'es) of schools/fields lfrom \Iarlin & March, 1972), 

A primitive layou t will be as fo ll ows: 

• Assuming th al school sites remain al2 1 acres (8.5 hectares) wilh playing fie lds. 

Hous in g will occupy the remainin g 29 acre~ ( 11.5 hec tares) of land. If ~.600 people cou ld 
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be accommodated in 2-storey housing in the simplest layout possible, then 5000 people 

would rcquirc most of the s ite (Figure 44). 

But if some sharing of the schoo l land and open space were acceptable, this 

combined-use land (Figure 45) cou ld provide urban rooms within the layout and the new 

distribution of built fOlm cou ld accommodate the total population of 5000 in three-storey 

houses. This corresponds approximately to the layout of some of the squares in 

Bloomsbury (Figure 46) . 

Figure 45. Three-storey housing wou ld r equire 25 acres (10 hectares) of land including roads 
and small 'outdoor' room space. Th is housing i on ly possible if the 21 acres (8.5 hectares) of 

school land and the open space allocation are used to form 'UI'ban rooms' of varying size, 
(f,'om Martin &. ~larch, 1972) 
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Figure 46. The ' urban room ' compared with open spaces in the Bloomsbury, London. [Note 
that most of the building around the London squares exceed 3 storeys in height] (from 

Martin & March, 1972). 

By accepting another point in the spectrum and place the housing round the edge 

of the s ite (Figures 47 and 48); th e total population of 5000 can be hOll$~d in nalTow­

fronted hOll ses or flats. four or five storeys high arollnd the perimeter of the site. They 

cou ld all overlook out and have a band of open space 180 ft wide. And :.H the centre of 

thi s is the 2 1 acres (8.5 hectares) of land req l1ir~d by the school ' . In thi s ca ' e both the 

housing and the schools can be prov ided for. 
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Figure 47. Perimeter housing in just 9 acres (3.6 hectares) of housing land , with other land 
u es sa tisfied (from Martin & Ma rch, 1972). 

Figure 48. A four and a half storey of narrow-fronted housing band could accommodate 5000 
people at a density of 500 persons per acre ( 1250 pph ). But they all look out onto a vast open 

space (from Martin &: \I arch. 1972). 
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They furth er argue: 

Is it now preferable to accept a housing solution of this kind in order to find land 
for the schools? Is it really unacceptable to have a condition rather/ike that of 
overlooking Parker's Piece in Cambridge from some four or five-storey terraces 
around it? 

(Martin & March, 1972) 

The above is illustrated in Figure 49. 

Figure 49. The central openspace in Fig 48 compared with Parker's Pie<:e in Cambridge 
(from Martin ..'\: \I arch, 1972). 

Following this , the ilme line of argument is de\'eloped around the syst~matic study of the 
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pattem of forms in relation to the ci ty . 

5.2.4.5: Speculation 5 

5.2.4.5.1: Ebenezer Howard's garden cities 

Figure 50 is a version of Howard' s cluster of towns formin g a city federation of 

250,000 persons. According to Martin & March (1972), by the year 2000 we would need 

250 of these clusters to accommodate the whole expected population of England and 
I 

Wales. Suppose for a moment we built these clusters and demolished everything else. 

250,000 people would li ve within easy reach of one another and all soc ial facilities. 

A B C 0 E F ':"-:-_::J .. 

A Urban land wllh,n City federatIOn 
B Urban land In olher City federation 
C Town administrative boundaries 
o Rural main roads 
E Public transport system 
F Schools 

0 2 3 4 6 7 
"" 

9 - -- - - .. 
-If' S 

figure 50. Ebenezer Howard's cluster of garden cities forming a city federation of 250,000 
persons (from Martin & .\-Iarch, 1972). 
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School s would be within walking distance of a11 homes. Shopping would take place 

indoors. Everyone who wanted to would have a house and garden. The minimum plot 

size is 20 ft by 100 ft (6 m. by 30 m.) . The towns have hollow centres <md the road 

ystem is more like a simple grid wrapped round upon itself than a radial and 

circumferential -ystem. The minimum road width is 60 ft (18 m.) while the six principal 

boulevards are 120 ft (36 m.) as are the two principal avenues. The nation would then be 

living in towns. which could accommodate the motor car yet be small enough to permit 

easy pedestrian access to many different functions. They observe: 

Yet the really remarkable thing about the proposition is this: 4,000,000 acres of 
land tltar is expected to be bllilt on by the year 2000 would not be required. In 
fact. although the population would be twice the size of that of Howard's day it 
lI 'o /ild h{/\'e been accomlllodated on the same land as was urbanised in 1898. 
Since thell the urban land stock has doubled, and it is expected to have trebled 
by the year 2000. Howard call1/ot be charged with any waste of land. 

(Martin & March, 1972) 

A simple question that can be asked i thi s: if every household in the year 2000 could 

have a house, a garden and a car on 2,000,000 acres of urban land, why will they not 

have a house, a garden and a car on three times as much? A more equitable distribution 

of land would ensure a house and a garden for all who want one. Yet, Martin & March 

add, even if land were not distributed evenly, this simple desire could be answered to 

some extent by a more rational land use planning in relation to the buIlt forms required 

for the house and garden. The following is his analysis using the concept of nucleated and 

linea r distribution. 

5.2.4.5.2: Nucleated and Linear Distributions 

Martin & March first look at how 10% of a land area might be covered by urban 

lI ses. This 10% is the proportion of urban land to alllancl in England and Wales and it 

inclucles urban open spaces like parks, but not agricultural lancl within urban 
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ad ministrative boundaries. The 10% coverage distributed in a concentrated nuclear form 

(one single blob) is shown in Figure 5 1 c . Figure 5 1 e shows a dispersed nuclear pattern 

(a ll together 256 b lobs). In contrast, Figures 5 1 f to 5 1 g, show the same amount of urban 

land distributed in a linear manner. The patterning in Figure 51 f may be described as 

concentrated linear (a coarse mesh) and Figure 5 1 h as dispersed linear (a fine mesh). 

Figure 5 1 a shows 90% coverage, while Figures 5 1 i and 5 1j show the inverted scheme of 

linear coverage. 

a 

•••• •••• •••• •••• b 

I-l .... ~ 
~ :::: • 
c d e 

om . 
9 h 

II 

Figure 51. Range ofnudeated and linenr distributions from lO ge to 90 c( coverage (from 
Martin & :\l:lrch. 1972). 
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Martin & ~ larch observe three properties in the distribution:-

1. 111~ first is the topological property of being nuclear or linear cOITesponding to 

thinking blobs, or thinking of the spaces between. 

2. 111~ second property is conc~med with scale. The property of being concentrated 

or disper ed is dependent on the scale chosen to observe the pattern. If for 

example, 1/256 of the dispersed blob pattern (Sle) were to be seen at close range, 

it would look exactly like th~ concentrated blob pattern (51 c). The only difference 

is the scale. 

3. n1~ third property is the amount of coverage. This can be high (90%) or low 

( lOCic ) . Assuming that the population is fixed, if the land coverage is high (90%), 

the gross residential density will be relatively low and proportional to 100/90 = 

1.1. Ifon the other hand, the land coverage is low (10%), the gross residential 

density will be high and in tum proportional to 100/ 10 = 10. The low coverage is 

as 'oc iated with high density. They add: 

The imporTant point is that the notions of concentrated or dispersed 
de\·e/opments have no relationship to population density. It is as possible to have 
a high-density dispersed pattern as a low-density concentrated pattern. 

(Martin & March, 1972) 
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5.2.4.5.3: The case for linear form. 

A 

A Urban land within city fedenl1ion 
B Urban land in other city federations 
C Town adminiS1rative boundaries 
o Rural main roads 
E Public transport system 
F Schools 

o 1 2 's 3 4 

E --- .. _ .. _ ........ _ .... _ ...... . 

5 6 7 
miles 

F 

e 9 10 

Figure 52. Linear antiform of Howard's city federation (from :Vlartin & \larch, 1972). 

Figure 52 shows the .. think-line" (Martin & \1arch, 1972) ver ion of Howard 's city 

federation. Exactly the same proportion of land i- urban here as in the "think-blob" 

arrangemenl. [n comparison, approx imately one-quarter of this urban land is open space. 

It is not :-;oliclly built-up. Martin & March add: 

II ca ll he shOl\'ll mathematically thar Ihe chools are likely 10 he //lore accessihle 
in Ihe linear j(Jrm. The same is trlle of cmv other social function ,IUlt is 

• • J • 

tiistri/mted cI'enly with the populatic'll. BllI perhaps fh e II/OS ( Sigllijic{l1II 
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diffe rence between the two arrangements is that in the nuclear pattern driving 
across country requires movement across the town (or alternatively the 
construction of a specia l ring road). whilst the linear pattern is interrupted only 
briefly by urban development and, if the urban parks are placed at these points, 
cross-country routes need not pass through built-up areas at all. 

(Martin & March, 1972) 

In considering the correlation of residential building forms and density, the 

present housing yardstick implicitly assumes that as densities increase houses decrease in 

favour of fl ats, and low buildings give way to high. They argue that this is on ly true 

because of the profess ional separation of land use planning from its architectural 

implications. With favourable land use planning, semi -detached houses can be built at 200 

persons to the acre. Three-storey terraces under more nom1al circumstances can be built 

up to 265 persons per acre. They observe that instead of permitting th e highest densities 

in the countryside where they can make the greatest sense, we insist on putting the 

highest density towards th e centres of our c ities . They represent this tendency very 

cleverly by considerin g a city marked out from its centre in equal width bands (Figure 

53a) . 

Figure 53. Housing density in relation to its distribution (from ~ lartin & 'l arch, 1972). 
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According to Martin & March:-

• Each 01 these bands accommodat~s an equal amount of bu ilt space. 

• C1o-e t("1 the cent re, the built spac~ will have to be achieved in the sky whi le on th e 

perime ( ~r this same quantity of space will be found on th e ground . 

• In con\"~ntion a l terms, if the plo t ratio is 4: 1 in the centre, at the 9th and outenl1ost 

ring it \\' ill be onl y 0 .055: I. If a building on the outskirts is one storey high. in the 

centre. 72 s tor~ys will be required. 

• Abandoning the density cone concept, the whole built form cou ld be d isposed at an 

averag~ plot rati o of 0.11: I (Figure 53b), or just twice that of the 9th ring. This plot 

ratio of 0. 1 I: I is onl y marginally higher than the mean of the five inner rings. Figure 

53c sh(,\\vs the same built space d i tributed in a linear foml . 

S.2.S: Conclusions 

Closeness and access ibility of similar functions are likely to be improved in a 

linear route development and since skyscrapers do not use central land very efficiently, 

the onl y sense that high buildings are des igned in nucleated centres is in terms of real 

es tate specul ation (Martin & March , 1972) . In tenns of accommodating built space on 

urban land they are exmlvagant and irrational gestures. To them. for housing J ens itie . 

there is not much po int in thinking of housing dens ities as great as 200 persons per acre 

(500 pph) (when the mean dens ity is likely to be not more then 25 persons per acre (60 

pph) in th e year 2000). 

There are several ways forw ard in thinkin g about built form and its effec ts on 

densiti es and plot rat io. The techniques thaT have been developed in other di sciplines and 

which are capable of describing highly complicated s ituations with greater certainty and 

clarity can be Ll sed to find the full implications in the measurement and the in vention or 

built fo rm. For exam ple. th e latest deve lopment in the s tudy of frac ta ls by Bov ill ( 1996), 

Ostwald & Moore ( 1996) and other researchers. even in other fi e lds of sc iences . perhaps 
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can be utili5ed in the prediction on the possibilities of various built forms generated by an 

alternative high-density model. The full impact of the alternative paradigm together with 

the existing model can then be analysed and better appreciated. The possibility of an 

alternative new town structural model based on the principles of high-density, low-rise 

model can then be generated and be used to guide any future new town development. 
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5.3: Perimeter HOllsing and its EI'O /utioll 

5.3.1: An introduction 

Wh:lt are the princ iples behind perimeter housing? What are the differences 

between ~rimete r hous ing compared to the Modem Movement housing block? The 

application of the principles of the fresnel square in the design of high-density housing is 

significant in its infl uence on the poss ible built fOlm of the development , and the result is 

seen in perimeter housing. 

This chapler seek to rediscover the sec ret found in the fresnel square by u'acing 

the evolution of perimeter housing by Llsing case studies. 

5.3.2: The secret of the fresnel square discovered 

The advantages of Perimeter Housing were highlighted by Professor Les lie Martin 

and Lionel March in the 1960s. From 1966 to 1967, they pre en ted paper which 

analysed the notions that by us ing the geometry of the Fresnel Square, new relationships 

of housing and land could be worked out. The 'Fresnel Square" is in ac tual fac t two 

square, one small er than the other and arranged symmetrically within it. They are sized 

so that the area of the rim between the two is equ al to the area of the inner, smaller 

square. The result is s tartling because the inner area always seems greater than it really is. 

That study examined a 20-hectare built up part of an industrial c ity, complete with 

terraced housing accommodating 5,000 people and containing virtually no open space. 

By arranging the hous ing as a continuous band arollnd the perimeter of the sit.e, 8.5 

hectares of land would be avail able for public open space. To accommodate 5 ,000 in this 

perimeter block would require a four to fi ve-store y building, which might not be 

acceptable. If courtyard pl anning were developed around the perimeter, the overall height 

of the bui ld ings would be reduced to th ree storeys, with 8.5 hectares of school land and 

public open space in the form of squares , comparabl e in size to tho. e in the Bloomsbury 
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area of London. 

Ri chard MacCormac( 1980) says that thi s kind of "geometry cou ld convert a dense 

object wi th inher~nt planni ng problems (which at the time might have been solved with a 

ziggurat) into a shallow band with prospect, a pecl and privacy'. The tradition al Modem 

Movement block. isolated in its sea of green, was to be exploded into a thin ring round a 

green. The resulting centra l space is both more controll able and perceptua ll y richer than 

the freestanding block surrounded by open space which was favoured by early modem 

planners. When u'anslated into architec tural temls ·this means that the traditional towel 

block isolated within a square of green could be developed a a thin ring around the green 

without the loss of dwellings (Colquhoun and Fauset, 199 1). 

The approach had other implications. MacCorm ac commented: 'Considered at the 

scale of pl anning strategy, it ra ised the ideal that housing land might be arranged around 

other land uses with spectac ul ar increase in net hOllsing density.' In 1968, Martin 

elabora ted th e rim-round-a-green idea by suggesting that, by inserting other use. fo r 

instance schools or playing fie ld ' into the cen tral square, "double or tripl e cropping of the 

[central] land' cou ld be achi eved and that the hous in g rim would greatly benefit from the 

richer mi x of activi ties wi thin it. 

This notion th at ed ucation, recreation and housing could be harmoniously 

integrated within a new geometry ran directly counter to Modem Movement theories of 

separation of function pioneered by people like Tony Gamier. According to Davey 

( 1980), by the late 60s these theories were part and parcel of the planning legis lation and 

bereaucratic stru ctures of most Westem countries - particul arly Brita in which enjoyed the 

most e laborate separatist planning leg islation in the world. 

MacCormac reca ll s the evo lution from the simple Fresnel notion as being; 

difficult to describe without giving a false ill/pression of an orderly sequence. In 
fac t the attempt to find a pattern Jor high density low rise housing was highly 
ji"ustrating and obortive. Illterestingly this was partly because we asslIm ed that 
the scheme wOl/ld be achieved through choosillg a courtyard grid oj the right 
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scale and density. The probloll with such grids, in relation to family hOllsing 
lI 'ifl! gardens is what to do lI'ifh the intersection and how to introduce roads and 
car parking. Eventllally {he solution emergedfrolll thinking not about grids but 
about {he properties oj traditional cul-de-sac to achieve a com'olution \\'hich 
had the geometric advantages of courts but admitted vehicles and achien'd a 
density of JOOppa (O .250pph),. 

(MacConnac. 1980) 

Furthennore, his ' convolution'. by which the pristine Fresnel idea was adapted to 

the realities of twentieth-century car ownership , is most easily thought of as a con'ugation 

of the perimeter strip which look at the Fresnel square from the traffic-free inside. 

Imagine that by surrounding the perimeter with a thin strip of corrugated cardboard . The 

inward pushing corrugations fOIm car parking cul-de-sac: approached from the peripheral 

access road: the outward pushing ones become extensions of the central space, but more 

intimate and immediately controll able by the people living in the adjacent houses. The 

result is remarkably like Radbulll planning but it avoids some of the problems of 

conventional Radburn estates by allowing cars to drive up to every home and by 

providing gardens and privacy on the oft side of the houses. 

5.3.3: The secret of the fresnel square applied -
case studies 

Perimeter planning were put into practice by MacCormac In several of the 

schemes in which he was involved in:-

At Pollards Hill, Merton; the geometry of the corrugations was entirely 

rectilinear. This sometimes led to unfortunate clashes of house types, with windows 

facing walls across narrow all eys and to some mean, arid car parking spaces. 

At Duffryn, Newport in Wales, Richard MacCormac designed 977 dwellings on a 

38.S-hectare s ite achieving a density of some 18S beclspaces rer hectare. The planning 

geometry was much more buckled and flexible so it could avoid the obvious nastinesses 

/23 



5.3: Perilll eter HOI/sing and Irs EI'(J/lltioll 

of Poll ards Hill. However, Duffryn enjoys three other great advantages over the Merton 

scheme: first, the authorities agreed l\) inse;'ting a school within the perimeter, second, the 

site, which with its profusion of well-grown vegetation, is much richer than the empty 

inclined green pbne at Pollards Hill. Third, the nett density is lower (185 pph as opposed 

to 287 pph in Pollards). 

The relatively low density of the Duffryn scheme at first seems to negate one of 

the prime points of perimeter planning - economy of land use. But the figures should be 

seen against a change in ceno'al guvemmeIlt density guidelines. 

In his appraisal of the schemes in the Architectural Review of April 1980, Peter 

Davey places Newport's Duffryn scheme as the large t and the latest example of 

perimeter development, which is a uniquely British contribution to low rise high density 

housing, TI1e aims of perimeter development are simple and conflicting: to obtain high net 

densities and efficient use of land while at the same time providing dwellings as houses 

(as opposed to tluts) with garden emerging out of a natural setting. 
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Figure 54. Play area in the central space 

Peter Davey also criticized the uniformity of the Duffryn scheme. To achieve the 

crinkle perimeter, house types were located with no regard to or i~ntati on. Probably about 

a quarter of the dwellings would never get sunshine into the ir living rooms and gardens. 

Richard MacCormac discounted thi s because the es tate offered so many other physical 

advantages. nevertheless it demonstrated a fundamental problem when indi,-idual 

dwellings were compromised to achieve an o ' - ~rall concept. Also_ the gr~at size of 

Duffryn made il d most adventurous experiment. By looking at the fi ~ur6 today, it is 

difficult to believe that this g iant, one class scheme could possibly work then. 
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Housing in Duff.'yn, Newport, South Wales, 

Site 

Two mill:s south-west of 
the centre or Newport. 

Brief 

I ()()() houses on 38.5 ha. 
The shops required in the 
original brief were not 
bui lt. Low-ri se housing 
throughout. 

Town-planning 
requirements 

All houses to have direct 
vehicular access. Ready 
aCCeSS to green open 
spaces from a ll dwellings. 

Density 

185 bed spaces/ha. 

Construction 

Timber frame stnlcture 
was adopted for lightness, 
t1exibi lity and speed of 
constnlctiol1 . The entire 
scheme was built in two 
years. 
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5.3: Perimeter Housing and Its Evolution 

According to Davey (1980); in the late 60s. targets of 500pph were not unusual 

and the protagonists of perimeter planning acceptt:d th at they could never match th em. 

By the late 70s, the govemment, awed by the socia l consequences of very high density 

living, was re luctant to accept schemes even in inner c ities - of more than 2 10 pph (85 

ppa). Duffryn' s density is low compared with the res t of Newport and the conven tional 

hOLl sing estates which immediately preceded it. Blit it is roughly equivalent to that of 

Britain's first New Towns, like Basildon, and is a good deal higher than the average for 

Milton Keynes . The great advantage of perimeter planning is that for densities th at 

compare well with similar developments, everyon~ has private gardens and ready acee s 

to a great area of vehicle-free parkland in the cen tre. 

Housing in Merton, London 

At Watermeads, Merton, the Borough Arch itects Department under Bernard 

Ward de igned dwellings on a four hectare ,ite to :l den ity of 3 1 1 beds paces per hectare 

leav ing approx imately 1.4 hectares of public open space. 

:' 

Figure 56. Site Plan M \I (:rton 127 



5.3: Perimerer Housing and Irs Evolution 

I ~ 

1 
) 

Ir 

br 

r---.------, 

// ft'l~con=.y ~-~~~~ 

fint / •• cond floon , two-p.non flat plant (scol. 1 : 3(0) 

br 

Figure 57. Perimeter hOllsing, Merton. London - plan for dwellings 

, 
I •• __ ... ...J 

Alf Bcws. one or the architects of Wat~rT1lcads. carried out an ~ \[ens ive soc ial 

survey on Pollards Hill and some of hi s conclusions were incorp()rHtcd in the later 

scheme. The survey showed a high degree of satisfaction with P "Illards Hill which was 

closely cOlTelat t.:d with a liking for the overall appearance of the estate. :md particularly 

its greenery - so peri meta planning appeared to have worked and was adopted as tht.: 
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strategy for Watemleads. 

Yet nearly two-fifths of Pollards Hill tenants found the layout of the buildings 

monotonous. So at Watem1ead . the :uchitects tried to get as much variety as possible by 

deciding to keep all the mature trees on the site and winding the building strip round 

them. The resu lt - even though some of the trees died during the very dry summer of 

1976 was changefu l without being fussy. Those long pale elevations which in a rectilinear 

geometry could have been severe and oppressive fOm1ed a genial, unassertive backdrop 

to the soft. neatly manicured landsc:.lpe which formed the scheme's great glory. 

The public open space at Watem1eads was well defined and interesting compared 

to Duffryn and Pollards Hill. In the tradition of English landscape design, shrubs and 

green mounds punctuated by large trees break the vistas and a long thin lake runs down 

one side of the site, reflecting buildings and vegetation and almost doubling the apparent 

size of the spaces it mirrors. The lake. was incorporated in the design to replace a culvert 

th at ran diagonally across the site as part of the flood relief system for the River Wandie -

it proved to be much cheaper than a replacement culvert. 

An example of a s imilar fom1 of perimeter housing from outside Britain is to be 

found at Whitman Village. Huntington, Long Island, New York, designed by Charles W. 

Moore with Robert L. Harper, of Centrebrook Architects. The location of most of the 

housing and its parking to the perimeter of the site has enabled large areas of open space 

to be created in the middl e of the scheme. In Europe the principle is a well understood 

method of redeveloping city blocks. 

5.3.4: Conclusions 

Throughout this chapter. the principle of the fresnel square can be seen in its 

influence in the planning of high-density development. Its application in the variolls case 
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studies shown clearly that a new geometry can evolved and its planning of the various 

faciliti es within the hOllsing parcel ran counter to that of the Modem Movement theories 

of separat il1 n of function pioneered by people like Tony Gamier. 

In cuntrast to that of the Mod~m Movement high-rise built form, the altemative 

low-ri se btl ilt fom1 in a high -density development is a direct result of this approach. It 

would be interesting to see in the lat~r chapters how the further applica tion of the 

principle of the fresnel square could yield further possibilities in the design of high-densi ty 

situation. 
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Chapter 6: Applica tion (l M & M's Theory ... .. 

6.1.1: A n introduction 

Fonseca ( 1975) in hi s paper "Pl anning and Land-Use in S ingapore" observed 

that land is not being used as inten ::: ive ly as it was in the earl y stages of Singapore's 

growth. In hi s argument , he drew a compari son between a hi storical section of the 

town with a new deve lopment in the former rural zone, wh ich will be di scu ·sed. 

6.1.2: Intensity of land use - comparing Tao Payoh 

and Kampong Glam. 

Kampong Toa Payoh 

Glam Neighbourhood 2 

I. Area (ac res) 38 .8 ( IS.Shec t. ) 11 2 .9 (4S.2hect. ) 

2. Popu lation 14,234 42,790 

3. Den ity (persons per acre) 367 (9 17 pph a) 379 (947 ppha) 

4. Pl ot ra tio 1.35 1. 39 

5. Average nu mber of fl oors 2.00 ]0.75 

6. Site coverage 67.40 12.94 

Table 10 Intensity of land use in Kampong Glam and Toa Payoh New Town 

(Neighbourhood 2) (adapted from Fonseca, 1975) 

Table 10 conU'asts the inten ity of land use in Kampong Glam (high-density, 

low-ri se), w ith that of Neighbourhood 2 in Toa Payoh New Town (high-density, high­

ri se) . Si x important measures of land use are used to enable one to evaluate the 

intensity at which land is utili sed. Both communities under study have similar 

densiti es. But the site coverage for Kampong Glam is 5 times compared to Toa 

Payoh, it fo llows that the average buil d ing he ight in Toa Payoh will be abollt ten 

storeys as opposed to two storeys in Kampong Gl am. In o ther word s, Kampong Glam 

ac hieves the same density in two-storey structuf s. An important conclusion at thi s 

point is that high-density is not synonymous with high-ri se; high-density, low- ri se is 

also possible. In addition, high ri se is not necessaril y indicati ve of high intens ity of ll se 
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of land. Item 6 on site coverage in Table lOis instructive. It reflects the crucial 

difference in planning between the two communities. On the one hand, the spatial 

configuration of Kampong Glam with 67% of the ground occupied by residential and 

commercial structures may be described as "close-packed". On the other hand, Toa 

Payoh, planned on "garden-city" principles, is a dispersed configuration with only 

13% of its site occupied by structures. 

Figure 58 Aerial view of the Kampong Glam District (URA 1988) 
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Figure 59. Layout of Kampong Glam District (URA 1988) 

Table 10 amplifies this crucial difference in the intensity of use of land and pin-points 

an important penalty that follows from the tenets of contemporary planning in 

Singapore, i.e the kind of spati al environment it imposes and the intensity of use of 

land it presumes people are willing to tolerate. 

Figure 60. Aerial view of To a Payoh New Town (HOB 1973) 
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Kampong Toa-?ayoh 
Glam (Neighbourhood 2) 

I. Land oCL'upied by residential 

and commercial structures. 67.4% 12.9% 

2. TranspoI1 (roads. parking. 

ervice stations) 18.2 } 28.6 } 

} } 

3. Community services (schools. } } 

utilities, hawkers, temples. } } 

community centres) 8.0 } 10.0 } 

} } 

4. Recreation (park, couI1-game_. } } 

play-house ) 1.6 } 3.0 } 

}32.6% }87.I O/C 

5. Reserve for indu tlY } 4.1 } 

} } 

6. Building setback (7.5 feet on } } 

each side of building ) } 3. 1 } 

} } 

7. Other uses 4.8 } } 

} } 

8. Residual land } 38 .1 } 

100.0% 100.0% 

Table 11. Comparative land use - Kampong Glam and Toa Payoh 

The most significant aspect of Table II is that 38 % of the ground space (item 

8) of Toa Payoh Neighbourhood 2 is residual land distributed as space between 

buildings. This represents in actual land area of 43.0 acres (17.2 hectares) . This land is 

marginally used , and cancels out the original saving in ground space gained by 

building high-ri se structures. According to Fonseca (1975), in hard economic terms, 

this land is withdrawn from economic use and its development potenti al is unreali sed. 

He argue :-

One nlay argue that cOli/pared to Kampong Glam, which uses 67% of ground 

space, Toa Payoh is doing remarkably well to use only J J%, so thar rhe 

comparison is unfair hecause Kampong Glam is hopelessly overcrowded; 

also rhar there is redee1/ling social merit in providing for air-movement , 

sunlight and privacy, {lnd thaI these amenities can be achieved only by 

huilding slab blocks, orienting them in certain directions and spacing them 
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approximately 80 feeT aparT. 111 th e first instance. Kumpong Glom has the 

sam e density ..... . lI.\" Nei g !zoou rhood 2, so if the former is overcrowded. 1 he 

lauer is too. Secondly. to argue that discontinuous, evenly spaced and 

l/llifor11llv oriented slab blocks and low intensity of site coverage are the only 

means to achieving air-lIIo\·cm ent. sunlight and privacy is to adopt a position 

that call quickly becolll e an emharrassment, to say the least. The indisputable 

fac t remains - that disper cd configurations are not conducive to conserving 

land. 

Fonseca further argues that the configuration of New Town developments 

derives large ly from economic and technological constraints and he adds:-

.... it can easily be demonstrated that skilful designers and land-use planners 

can. Il'ithout too much difficllity. can achieve a reduction in the percellTage of 

\I'iThdrOlI"Jl land (withollT sacrificing existing social and personal amenity) by 

redeploying it more usefUlly. even given the economic and production 

cOllstraints prevailing in Singapore. 

Contrary to what we may like to think, Fonseca fee ls that it is not economic 

and production constraints that restrain our imagination, rather we are bound by 

design ideologies that predi spose us to routine spatial responses in terms of neat rows 

of di scontinuous blocks that neces arily require a fair amount of space around them. 

He adds that foremost among these ideological constraints is our preoccupation with 

visible states rather than processes, which is most commonly manifested in our 

conce1l1 for neatness, uniformity and our habit of disaggregating complex social 

proces 'es into discrete parts that are not ·'function-preserving". For example, blocks 

are assembled into prec incts, precincts into neighbourhoods and neighbourhoods into 

elegant towns that re fl ect our preconceptions of how people ought to live. 

6.1.3: Conclusions 

The peeu I iar fact aboLlt land is that once a ll ocations are ass igned they become 
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highl y durable, they persist. The planning tenets which discourage multiple land use 

and the zoning approach are pushed 3S fundamental planning principles and this has 

resulted in an increased in the need to travel as settlements become dispersed. On the 

other hand. in As ia, we have a bazaar tradition of mixed land use and we have used 

land intensively in the early settleml!nts in shophouse fOlm. There is the alternative to 

intensify I:md use by building more compactly at low-ri se instead of going high-ri se. 

The next few conceptual frameworks will demonstrate how the principles of high­

density, low-rise can be used in intl!nsifying land use. 
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6.2: Conceptual layout for an alternative urban, high­
density, IOlv-rise housing 

6.2.1: An Introduction 

In order to test the feasibility of the alternative fOI1T1 of housing, this part of the 

thesis looks into 3 case studies before proposing the use of the alternative model in a 

particular site . which will be covered unclerJ"'J·ulptt'r.6.3. The cast' ~tl1dies follow 

similar systematic and analytical methods in comparing the various planning 

parameters adopted in .the design. - . 

6.2.2: CASE STUDY 1: Pasir Ris Housing 

In this case study, the existing layout"will first be discussed followed by the 

conceptual layout of the alternative high-density, low-rise model. 

6.2.2.1: The existing layout 

The Paris Ris Housing layout is based on the neighbourhood unit concept. For 

the purpose of clarity, the background to the development of the neighbourhood unit 

concept will be briefly discussed. 

The neighbourhood unit concept attributed to C larence Perry (1929) , earned the 

enthusiastic support of people like Walter Groupius and Frank Lloyd Wright. Since 

then, many new towns all over the world including Singapore have adopted this 

concept. The concept is derived from the basic assumption that a self-sufficient 

community is the optimal so luti on to a over-crowded city or the suburban sprawl. To 

this end the HDB has used it mainly as a planning tool in organising its mass housing 
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programme. 

When Clarence Perry first proposed the neighbourhood theory in 1929, he 

intended it both to be a social as well as a physical planning tool. One of the aims of 

the neighbourhood was to introduce a principle of physical order into the chaotic, 

fragmented urban aggregate with of the hope of defining some sense of community. 

PASIR RIS DRIVE 12 

_____ ~PASIR RIS DRIVe 10 

Figure 61. The existing layout of Pasir Ris Housing 
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The Paris Ris Housing layout was planned in the late 1990s. The basic block · 

key is L - shape . repeated to form the housing precinct. There are 26 blocks of 

residential blocks with 3 multi-storey garages serving the residents. The housing are 

planned around a neighbourhood p3fk in the centre of the layout. The density in thi s 

layout is approximately 595 person per hectare with a plot ratio of 2 .2. Figure 6 1 in 

the previous page shows the layout of thi s housing parcel. 

The HDB has adopted th is model with some modification made to suit our local 

context. The use of the neighbourhood as a planning tool has its implications and 

limitations. They are:-

a. The neighbourhood unit concept is derived from the basic assumption that a 

self-suffic iency community is the optimal solution to a overcrowded city. Is the 

neighbourhood smlcture more suitable for the suburbs since the modern city dweller 

is more mobile, rootless, prefers to be anonymous and not dependent on his 

neighbours but with special interest groups which he locates in all parts of the city. 

Also as a result of availability of mass communication, man is no longer isolated from 

his other counterparts. Man is being shaped by a whole complex network of 

influences due to increased information contacts. Modem society is characterised by 

its heterogeneity more than anything else. In this respect, the neighbourhood becomes 

a limitation as a tool. 

b. The provision of choice and diversity which is so essential in promoting 

meaningful and complex. urban life is not fully advocated by the use of tht 

neighbourhood as a planning tool. The use of the neighbourhood implies that people 

do not want choice. The physical structure of the relationship between the town 

centre and the neighbourhood implies that people have no wish to travel to other 

neighbourhoods to make use of the facilities there and hence the physical 

communication structure between neighbourhoods is not provided for. The main 

communication emphasizes the relationship between the neighbourhoods and the 

town centre . This is the same sort of thinking behind mono-functional zoning type of 

city. 

c. The neighbourhood unit concept is based on very homogeneous community and 

therefore the needs of the people are generally similar. The basic size of the 
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neighbourhood which is based on a walking di stance of 400 metres is about' the same 

fo r e\"ery neighbourhood with little regard fo r other factors that may give identity to a 

neighbourhood sllch as the special ness of the area where the neighbourhood is found . 

By and large the neighbourhoods are too simil ar in des ign, layout, shops and fac ilities 

from each other to fos ter any ki nd of community identi ty. 

The statistics for the existing layout 

Total number of re:s iuential block : 26 

Total nu mber of dwelling units: 1599 (assuming an average of 13 storeys) 

Site Area: 11 .02 hectare 

Area computation 
11 5 sq. metre . I a. A verage floor area 

Total nett . noor area 
TOTAL GROSS FLOOR AREA (assuming 30 % neutral area) 

183 885 sq. metre. 
239050 SQ. metre. 

Table 12. Area computationjor the existing layout 

Density computation 

Site area I 1.02 hectare ( I 10 200 sq.metre) 
Assuming 4. 1 persons per household , 

tot31 population in the area 6555 pe rsons 
Density 595 person per hectare (pph) 

Table 13. Density computation/or the existing layollt 

Plot ratio computation 

Plot ratio 
Therefore, P.R 

Total gross fl oor area 7 site area 
2.2 

Table 14. Plot ratio compiltationjor the existing layout 

Plot ratio has been shown in the calculation to be consistent w ith the local land 

valuation policy and also to be in line with the Planning Requirement. HDB has in the 

past used to calculate the intensity of development by using res idential density in 
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terms of person per hectare (ppha), but since 1990 has been using the method of plot 

ratio control in all its development. 

In terms of number of dwelling per hectare, the existing layout is achieving 

approximately 145 dwelling unit per hectare. 

6.2.2.2: The alternative layout 

In this alternative layout, the high-density, low-rise model is tested on the 

existing site so serve as a comparative study. 

PASIR RIS DRIVE 12 

I I 

I I , I 
I 
I 
I . NEIGaouRHOOD PARK 

! . 

Figure 62. The alternative layout 

I I 
I 

I I 
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By the use of Fresnel square principle, i.e. building blocks along the perimeter 

of a city block can bring about a very different street architecture. The street blocks 

can also enhance street life which is consistent with the urban sU'ategy of bringing 

back the streets. Figure 62 in the previous page shows the alternative layout planned 

according to the principles of Fresnel square and Martin and March 's theory. There 

are altogether 8 blocks sun'ounding the central neighbourhood park. Basement 

carpark instead of multi-storeyed carpark is assumed in the layout. 

The new towns should invariably be rich in its urban life and so structured to 

do so. The spaces both within and without the homes should become places where life 

occurs. There should be di tinct character and flavour in each locality. Variety and 

choice must be provided for. The environment should offer opportunities both for 

intimate, personal contact as well as passive participation and personal retreat. Above 

all, there must be a satisfying sense of belonging to the hierarchy of supportive 

contexts which turns the potential environment into effective environment. 

In his book, 'Exi tence. Space and Architecture', Christian Norberg Schultz 

suggested 'taking possession of the environment implies structuring the environment 

into domains by means of path and places'. In other words, 'streets and squares of 

the many fine examples of cities all over the world' and evident in the shophouse 

development. This is consistent with the findings of the famous psychologist Jean 

Piaget who argued that these basic forms of 'schematas' are fundamental to the way 

we adapt and modify the physical environment to human purpose. This is also in 

agreement with the earlier work of Kevin Lynch who found that paths and nodes 

among other characteristics are critical to a person's image of the city. 

The statistics for the alternative layout 

Basic information: 
Total number of residential blocks: 

Total number of dwelling units: 

Site Area: 

8 
1624 (assuming an average of 4 storeys) 

1 1.02 hectare 
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Area computation 

1 a. .-\ v",rage floor area 
Total nett. floor area 

!TOTAL GROSS FLOOR AREA (assuming 30% neutral area) 

100 sq. metrL' . 
162400 sq. metre. 
211 120 sq. metre. 

Table 15. Area computationjor the alternative layout 

Density computation 

Site are :l 11.02 hectare (110200 sq .metre) 
Assuming 4. 1 persons per household. 

IOt31 population in the area 6658 persons 
Densitv 604 person per hectare ~h) 

Table 16. Density computationjor the alternative layout 

Plot ratio computation 

Plot r~ltio 
iTherefore. P.R 

Total gross floor area -:- s ite area 
1.9 

Table 17. Plot ratio computatiolljor the alternative layout 

In terms of number of dwelling per hectare, thi s layout based on the alternative 

model i achieving approx imately 147 dwelling unit per hectare, which is comparable 

to the ex isting layout with 145 dwell ing unit per hectare. But the es ential difference 

between the two layouts is that the existing blocks is at an average height of 13 

storeys, whereas in the a lternative layout, the average height of the blocks is at 4 

storeys. This is consistent with Martin & Martin 's theory. In addition, the kind of 

open 'paces defined and enclosed in the alternative layout is a lot more human, usable 

and friendly in terms of its scale and quality of space. That i a vast improvement 

compared to the kind of open spaces defined in the existing layout based on the high­

ri se model. In the latter, the spaces remain as spaces which is a result of setback 

requirement and spaces leftover after planning. 
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6.2.2.3: A Comparative Analysis of the Existing and 

Alternative Schemes 

6.2.2.3.1: Statistical Analysis 

Existing Layout Alternative Changes 

Total no of flats 1599 1624 +25 (2%) 

A verage size of flat 115 sq. metre. 100 sq. metre. 

Total nett floor area 183885 1162400 -21485 

(-12%) 

Assumed neutral area 309c 30% 

Total gross floor area 239050 211120 -27930 

(-12%) 

Assumed 4.1 persons per household (current estimate) 

Density 595 pph 604 pph +9 
(2%) 

Plot Ratio 2.2 1.9 -0.3 
(-14%) 

Table 18. Statistical CompMison between the existing and the alternative layout 

The plot ratio yield of 1.9 in the alternative scheme is 0.3 lower than that of 

the existing layout at 2.2. However the density yield of 604 pph in the alternative 

layout is 2% higher than that in the existing layout. The decrease in the Plot Ratio can 

be explained by the smaller flat ize which is used in the alternative scheme. This is 

despite the fact that the alternative 'layout has 2% more flat compared to the existing 

layout. In terms of height, the existing layout is at 13 storeys compared to only 4 

storeys in the alternative layout. 
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6.2.2.3.2:' Figure/Ground Analysis 1 

Although the plot ratio achieved in the alternative layollt is lower than that in 

the existing layout, clearly the quality of spaces achieved within the built environment 

is vastly different. Perhaps thi s the kind of trade-off which planners and architects 

should be concemed with, in terms of the impact of built form on the immediate 

physical environment. The question is whether there is a real need to build at a higher 

plot ratio has to be answered \\ ith the consideration of the overall land use and land 

distribution of the entire new town. or even at the island wide scale. The possibility of 

an alternative way of building whIch provides better building versus spatial 

relationship should not be ignored. 

The use of figure/ground analysis shows clearly the rel at ionship of the built 

form to that of the streets, it becomes traffic-free courts, safe for the children to play, 

as well as having all the qualities of defensible space according to Newman (1972) In 

both the figure/ground analysis; the open spaces in the alternative scheme are no 

longer spaces leftover after planning and open spaces. The alternative built form also 

raise far-reaching questions in the way it encloses and defines the open space. For 

instance, the open space provided in the present block-by-block form is simply a series 

of traffic corridors whereas in the alternative layout, they are well-defined courtyard 

space. The differences in spatial definition is clearly seen in Figure 65 & 66 when the 

buildings are white and the open space are black. 
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Figures 63 & 64 Comparison of fi gure/ground analysis 1 
(buildings in black. open spaces in white) 
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Figure/Ground Analysis 2 

Figures 65 & 66. Comparison of (j oure/ground a nalysis 2 

(building in whit e. open paces in black) 
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CASE STUDY 2: Neptune Court - "City of 
Towers", East Coast, Singapore 

How does the stmcture of our present new towns reflect the value systems we 

have? And how are they meeting the needs of our present times? The works of Le 

Corbusier and ClAM cry talli ed a vision of the 20th century city which showed the 

following: -

I. Return to and celebration of the large city scale . 

2. High-rise living as a desirable objective. 

3. The breaking of the city into functions and zones, to be expressed as vi ual 

elements. 

Architects and planners have only recently joined the general public in 

questioning such a vision . Such seems to be the case in almost all post-war 

development. The results are steri lity, blandness, a lack of variety and choices which 

contrast strongly with the richnes of life in old cities. 

Many cultures have adopted Modem Architecture unquestionably as a quick 

means to -olve the problems of housing the growing population when traditional 

methods were seen as outmoded and inefficient. Recently, there has been a growing 

awareness by archi tects of the subsequent loss of meaning and cu lture in these 

societies where the lifesty les and world views are totally different from that of the 

west, the proponents of Modem Architecture. The neglected social and cultural 

dimensions of indigenous built environment have produced an alienating, 

incomprehensible and a monotonously uniform environment. Space as a neutral 

concept is being questioned. Studies done by environment psychologists suggest that 

spatial definitions are dependant on the underlying norms of behaviour which varies 

from culture to cu lture. 

6.2.3.1 : The existing layout 

The Neptune court housing was developed in the 1980s, meant for the middle 

income housing group. There are altogether 9 tower blocks with a density of 

approximately 48 1 person per hectare, as shown in the figure in the next page. Car 
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parking are on the surface taking up a huge area of the ground space. There is also a 

cluster of communal buildings in the centre serv ing the local residents. 

B=3 8{j CAA-PAA"NG 

CAR-PARKING 

COMMUNAL 

BUllDING"-

CAR-PARKING 

----=-=---~83· 

Figure 67. 'The City of Towers" . Neptune Courts 
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Buildings have been in\'ariably conceived as isolated and unrela'ted structures. 

As for th~ spaces left between buildings whether dedicated to the car and its storage 

or left simply as green, are not defined as places. 

St3tistics gathered from hou:,ehold surveys regarding neighbouring activities 

such as exchang ing social visits r~\"cal the fact that the majority of the hou seholds 

only exchange soc ial visits with less than 5 other households. And that is for 

households staying on the same flc)()]" in the same block. The statistics is even more 

unfavouwble when exchanging so("ial visits with households on other floors and 

blocks ar~ concerned. 

Across the types of neighbouring activities, there is confirmation that a large 

majority of the households resort to living in independence and isolation. Though we 

cannot attribute that entirely to .the physical environment, we cannot deny that in 

some ways the built environment shape our behaviour. The ' internalisation syndrome' 

climaxed since the advent of the t~lcv i s ion , refrigerator and other advances in 

household technology has enabled man to find replacement for every need of 

neighbouring. Man no longer need to exchange food, borrow or gather the latest news 

from hi s neighbours. 

The trend has been towards increasing withdrawal from day-to-day life in the 

public realm. The physical fabric r~inforces thi s withdrawal - whether intentionally or 

not. Housing development seems expressly contrived just to inhibit spontaneous social 

interaction. Public and private realms are only poles in a continuum in which the 

boundaries are blurred. Space is a fluid, the public realm flows into a private realm 

and the private realm spills over to the public. 

The form of our present housing namely the high-rise block uses the lift as a 

means of access to the higher tloors. This is by no means a tool for increasing 

community life. Rather it promotes anonymity and iso lation. On the level of security 

and defensibility, the high-rise has more unprotected areas. It promotes privacy and 

individualisat;on. People deceive themselves when they begin to p;-otect themselves as 

individual s and not as a community against crime. The battle is effectively lost as we 

time and again witness crime occurring in lifts, landings and void decks. 

Children too are victims of this so called urban environment. They are made 

prisoners of the estate. Their sphere of action is limited by traffic, the high-rise form 

of living and the playgrounds and play spaces specially designed for them. The trend 
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shows that they play more and more within the confines of their homes and when they 

play outside the home, they must ~ supervised. Thi s discourages independent social 

contact, something which is import:mt to them later on in their lives. 

The Statistics for the existing layout 

Basic infonnation: 

Total number of residential bloch: 9 

Total number of dwelling uni ts: 864 (assuming an average of 25 storeys) 

Site Area: 7.36 hectare 

Area computation 

l a. Average tloor area 
Total nett. floor area 

. 
TOTAL GROSS FLOOR AREA (assuming 30% neutral area) 

Table 19. Area computationjor the existing layout 

Density computation 

125 sq. metre. 
108000 sq. metre. 
140400 sq. metre. 

Si te area 7.36 hectare (73 600 sq.metre) 
Assuming 4.1 persons per household. 

3542 persons IOlal populati on in the area 
Density 481 person per hectare (pph) 

Table 20. Dellsity computationjor the existing layout 

Plot ratio computation 

Plot ralio 
Therefore, P.R 

Total gross floor area.;. site area 
1.9 

Table 21. Plot ratio computationjor the existing layout 

When compared to the earlier case study of Pasir Ris Housing, Neptune Court 

has only 117 dwelling unit per hectare whereas Pasir Ri s has 145 dwelling unit per 

hectare. This is because Neptune Court was developed in the 1980s when in general 

the density control was much lower. Pasir Ris on the other hand was developed in the 

1990s, at a higher density control. 

By applying Martin and March's theory and the fresnel square, two 

altern atives are worked out. The first alternative is just to test the plot ratio and 
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density achievable by having a perimeter housing arrangement on the site. This option 

created a huge open space in the middle. With only a plot ratio of 1.4, there is the 

possibility of increasing the plot ratio with the introduction of more housing units in 

the middle of the open space. By so doing, the vast open space could be further 

subdivided to serve the residents better. This gives rise to the second alternative with 

a higher plot ratio of 2.3 which is higher compared to that in the tower situation. In 

both cases, it is assummed that basement carparking is provided. 

The following show the two alternatives of high-density, low-rise built form as 

opposed to the tall tower blocks. 

6.2.3.2: The alternative #A layout 

Figure 68. The Alternative #A layout 
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As mentioned earlier, the initial application of courtyard hou sing in the first 

altemati ve#A results in a big open space in the middle. Because of the land size. uli s 

big open space is further sub-divided into smaller open spaces in the second 

altemative#B. Before that layout is discussed, the statistics for alternative #A is 

presented. 

The Statistics for the alternative #A layout 

Total number of residential blocks: 4 

Total number of dwelling units: 656 (assuming an average of 4 storeys) 

Site Area: 7.36 hectare 

Area computation 
I a . Ave rage fl oor area 

Total nett. floor area 
TOTAL GROSS FLOOR AREA (assuming 30 % neutral area) 

120 sq. metre. 
78720 sq. metre. 
102336 sq. metre. 

Table 22. Area computation/or the alternative #A layout 

Density computation 

Site area 7.36 hectare (73 600 sq.metre) 
Assuming 4. 1 pe rsons per household , 

total population in the area 2690 persons 
Density 365 person per hectare (pph) 

Table 23. Density computation/or the alternative #A layout 

Plot ratio computation 

Plot ratio 
Therefore, P.R = 

Total gross floor area -:- s ite area 
1.4 

Table 24. Plot ratio complltation/or the alternative #A layout 
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6.2.3.3: The alternative #B layout 

Figure 69. The alternative #B layout 

The second alternative with the smaller open spaces is more compact 

:-:::::ipared to the first alternative. A higher density is achieved as can be seen from the 

statistics below. 

The Statistics for the alternative #B layout 

Basic information: 

Total number of residential blocks: 6 

Total number of dwelling units: 1096 (assuming an average of 4 storeys) 
Site Area: 7.36 hectare 

Area computation 

I a. A verage floor area 
Total neU. floor area 

h'OTAL GROSS FLOOR AREA (assumin~ 30% neutral area) 

120 sq. metre. 
131520 sq. metre. 
170976 sq. metre. 

Table 25. Area computation for the alter~ative #B layout 
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Density computation 

Site area 7.36 hectare (73 600 sq .metre) 
Assuming 4.1 persons per household. 

total population in the area 4494 persons 
Densitv 610 person per hectare (pph) 

Table 26. Density computation for the alternative #B layout 

Plot ratio computation 

Plot ratio 
Therefore, P.R 

Total gross floor area..;. site area 
2.3 

Table 27. Plot ratio computation for the alternative #B layout 

In the second alternative#B. the number of dwelling unit per hectare is 149 

dwelling per hectare, which is higher than the first alternative#A at 89 dwelling per 

hectare. This is comparable to the alternative layout for Pasir Ris at 147 dwelling per 

hectare. At a plot ratio of 2.2 to 2.3, the alternative model of high-density, low-rise is 

a very feasible alternative hOLl sing form to go for. 
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6.2.3.4: A Comparative Analysis of the Existing and 

Alternative Schemes 

6.2.3.4.1: Statistical Conlparison of the Existing, the 

Alternative #A and Alternative #B 

Existing Layout 

Total no of flat 864 

Average ize of flat 125 sq . metre 

Total nett floor area 108000 

Assumed neutral area 30 O/C 

Total gross floor a rea 140400 

Alternative 
#A 

656 

120 sq. metre 

78720 

30% 

102336 

Assumed 4.1 persons per household (current estimate) 

Density 

Plot Ratio 

481 pph 

1.9 

365 pph 

1.4 

Alternative 
#B 

1096 

120 

131 520 

30% 

170976 

610 pph 

2.3 

Table 28. Statistical Comparison of the Existing, the Alternative #A and Altemotive #B 

The plot ratio yield of 1.4 in the alternative #A scheme i 0.5 lower than that 

of the existing layout at 1.9. However, the plot ratio yield of 2.3 in the alternative #B 

scheme is 0.4 higher than that of the existing layout, achieved by add ing 2 blocks in 

the big central space thus dividing thi s space into smaller courtyard spaces. The effect 
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of courtyard layout on the plot ratio from big to smaller courtyards can be 

immediate ly seen from the above examples. This is despite the fact that the flat size is 

reduced by 5 sq. metre from 125 to 120. Further, the density yield of 610 pph in the 

alternative #B layout is 27% higher than that in the existing layout. 

6.2.3.-1.2: Figure/Ground Analysis 1 

Although the plot ratio achieved in the alternative #B layout is much higher 

than that in the existing layout , what is even more significant is the quality of spaces 

formed within the residential environment. Here, unlike the previous case study need 

not be seen as a kind of trade-off between high-density and the quality of the 

environment. Thi s case study shows the possibility of an alternative built form ·which 

is not only capable of meeting the hi gh plot ratio but also providing a better building 

versus spatial re lationship which greatly improve on the quality of the environment. 

The significant difference is that one is low-rise at 4 storeys, whereas the other is 

high-ri se at 25 storeys. 

The use of figure/ground analysis shows clearly the relationship of the built 

form to that of the streets and open spaces. For instance, the open space provided in 

the present block-by-block form is simply a series of traffic corridors. In the 

alternative courtyard forms, it becomes traffic-free courts, safe for the children to 

play. In both the figure/ground analysis; the open spaces in the alternative scheme are 

no longer spaces leftover after planning and open spaces. 
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The difference between the two is in lemlS of 

their spati al enclosure i.e the city of towers 

with buildings conceived as isolated and 

unrelated structures, whereas ill the 

altemative high-density, low-ri se model, the 

buildings are enclosing and defining the open 

space. 

7tb 

Figure 70 & 71. omparison of fi gure/ground analysis 1 
(huildings in black.. open space in white) 
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6.2.3.4.3: Figure/Ground Analysis 2 

72 

73a 

The uifferences in terms of spatial definiti on 

is clearer with the building in white and the 

Open spaces in bl ack. 

73b 

Figures 72 & 73. Comparison of fi gure/ground analysis 2 
(bui lding in white. open paces in black) 
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6.2.4: CASE STUDY 3: Tiong Bahru Housing 

6.2.4.1 : The layout 

Thi s third case study i on one of the earliest public housing scheme in T iong 

Bahru . Deyeloped by the Singapore Improvement Trust (SIT), it is low-ri se high­

density with all the ev idence of a good housing environment. From the fi gure in the 

next page . one can see how courtyards are used in the layout of the housing blocks 

with very well defined open spaces. Altogether there are three group ings of courtyard 

housing and the re t in ten'ace housing form. 

The 2 1 blocks yield a plot ratio of 1.7 with a density of 474 person per 

hectare. Although thi s layout is not as as dense when compared to the present 

standard of plot ratio of 2.8 to 3.0, nevertheless the overall environmental quality of 

well planned open spaces, human scale etc can be seen as the beneficial trade-oft's one 

could gain. Again as mentioned before, it is a question of how effective the 

environment is and whether the potenti al environment seen on the pl an is being 

translated into an effective environment serving the people's needs. The analy ' is on 

the figure/ground can help to clarify further the strength of the scheme, 
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, .- TIONG BAHRU HOUSING 

Figul"C 74. Layout ofTiong Bahru Housing 
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6.2.4.2: The statistics 

Basic information: 

Total number of residential blocks: 21 

Total number of dwelling units: 

Site Area: 

Area computation 

I a. -\ '"('rage tl •. ~r are!l 
Total nett. floor area 

1044 (assuming an average of 4 storeys) 

9.03 hectare 

TOTAL GROSS FLOOR AREA (assumin 30% neutral area) 

Table 29. Area computation for the layout 

Density computation 

Sile area 
Assuming -l.1 persons per household. 

10lal popublion in the area 
Density 

9.03 hectare (90 360 sq.metre) 

4280 persons 
474 person per hectare (pph ) 

Table 30. Density computation/or the layout 

Plot ratio computation 

Plot rati() 
Therefore, P.R = 

Total gross floor area -:- site area 
1.7 

Table 31. Plot ratio computation/or the layout 
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6.2.4.3: Figure/Ground Analysis 

Similar to the previous two case studies, although the plot ratio achieved in 

thi s layollt is lower than that in the norm, clearly the quality of spaces achieved within 

the bu il t environment is vastly different. This kind of trade-off should form part of the 

considerations which planners and architects should be concemed with. In particular 

the impact of the built form on the immediate physical environment ought to be 

assessed carefully. The fundamental question of whether there is a real need to build 

at a higher plot ratio has to be answered with the consideration of the overall land use 

and land di tribution of the entire new town, or even at the island wide scale. The 

possibility of an alternative way of building which provides more effective building 

versus spati al relationship should not be ignored. 

In the following figures , the use of figure/ground analysis shows clearly the 

relation hip of the built form to that of the streets. 
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Figures 75. Figure/ground analysis 1 
(buildings in black , open spaces in white) 

Figures 76. Figurdground analysis 2 
(building in white. open paces in black \ 
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6.2.5: Conclusions 

Fonseca (1975) made a study comparing the high-rise high-density est~te of 

Tao Payoh with the low-rise high-density area of Kampong Glam. He pointed out that 

in 1970. the population density in Tao Payoh Neighbourhood II was 379 per ons per 

acre (948 pph), whereas it was 367 persons per acre (923 pph) for Kampong Glam. 

However. the average number of tloors was 2 for Kampong Glam and 10.75 for Toa 

Payoh Neighbourhood II. In addi tion, he observes that in Toa Payoh Neighbourhood 

II, the land occupied by residential and commercial structures amounts to 12.9 per 

cent; but it was 67.4 per cent for Kampong Glam. 

He also mentioned another example in the earlier types of public housing 

which were predominantly two to four-storey buildings, for example, those of the 

Moh GUaTI Terrace development in Tiong Bahru. He noted that then, the density of 

Moh Guan Terrace was 55 dwelling units per acre (137 dwelling per hectare). which 

compared very well with the latest new towns then - Clementi was 59 (148 dwelling 

per hectare) and Telok Blangah was 51 dwelling units per acre (128 dwelling per 

hectare). 

E\·idently from the case studies, the alternative model of high-density, low-rise 

as a conceptual framework is a feasible alternative, worth exploring and developing. 
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