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URBAN HOUSING FOR LOW INCOME GROUP 
BANGKOK, THAILAND 

Anuvit Charernsupkul 

ABSTRACT 

This thesis is an analysis and design of prototype dwelling units 

to accommodate the low income group people in the urban area of Bang¬ 

kok, a project requiring a total number of 10,000 units in the next two 

years. The prototype dwelling units will vary, from studio apartment 

type to one and two bedrooms, accommodating one to six persons. The 

planning concern will reflect the occupants1 former life style and 

future physical needs, urban pattern, climatic conditions and the con¬ 

struction of government policies and programs. 
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THAILAND 



INTRODUCTION 

Thailand 

The country, an area of 200,000 square miles in the heart of 

Southeast Asia, stretches from 50°30' North to 21°North, or not quite 

one thousand miles. The longitudinal extent is half this distance, 

from 97°30' East to 105°30' East. 

There are four major geographical regions: the Northern Highland 

the'Central Plain, the Northeast Plateau, and the Southern Peninsular. 

There are sixteen thousand miles of coast line. 

Among Thailand's citizenship of about thirty four million, the 

biggest ethnic minority is the Chinese, who number more than three 

million. About 80 per cent of the Thai people live in self-sustaining 

hamlets or villages. Of the remainder, approximately half live in 

Bangkok and half in towns scattered throughout the country. 

Social Structure 

The social structure of Thailand contains few comprehensive 

formal organizations. The Thai are not a nation of joiners. Trade 

unions, professional societies, clubs, political parties, school 

associations, and so forth, are few in number and of slight importance 

The citizen is not involved with formal independent organizations. 

The society is organized laterally rather than vertically. Only two 

structures, church and government, are built in pyramid form and en¬ 

compass the whole country. Even these hierarchies mean little to most 
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Thai. For them, Buddhism means the local temple, and government means 

village elders. 

Economy 

Thailand's economy is critically dependent on a few basic pro¬ 

ducts—rice, rubber, tin and teak. Teak production reached a peak of 

13.7 million cubic feet in 1931, but dropped to less than half this 

figure by the mid-1960's because of an early lack of reforestation. 

Now maize replaces the exportation of teak. The major industries are 

cement factories, rice milling, saw milling, and textiles. 

Politics 

Since a bloodless coup d'etat overthrew the absolute monarchy on 

June 22, 1932, Thailand has had a constitutional monarchy. The con¬ 

stitution combines elements of both the French and the United States 

constitutions, legislature, separation of powers, and direct election. 

In 1968, the constitution was rewritten. By virtue of the new con¬ 

stitution, the supreme power rests with the "nation" and the King at 

its head exercises the legislative power by and with the consent of 

Parliament. 

The system of indirect voting is similar to the practice in the 

United States. There are four major parties active in the House of 

Representatives. 

Art and Culture 

The Indian culture's influence has been strongly felt since the 

thirteenth century. Buddhism is the national religion and is expressed 

through thought, social code, etc. Art and architecture have been 

mostly devoted to religion. For instance, in Bangkok alone there are 
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about four hundred temples. Since 1932, there have been attempts to 

harmonize traditional Thai and contemporary architecture. As yet, no 

Thai architects of sufficient ability or originality have arisen with 

the capability to achieve this goal. 

URBANIZATION OF BANGKOK 

History 

Bangkok is a great center of administration, commerce, higher 

education and culture. Three million of the population live in an 

area of 150 square miles. 

It was founded in 1782, during the reign of King Rama 1. Hall 

wrote 

He built himself a palace on the 'river bank and 
surrounded it with a double line of fortification, 

and there, under the shelter of the outer wall, the 
present city began to arise. He stabilized the 

administration of the provinces and strengthened 

the central government. Under King Monkut, 185O-68, 
the commercial city grew rapidly, especially after 

the conclusion of the Treaty of Friendship and 

Commerce with Great Britain in 1855, which opened 

the way to trade with this and other nations. Mon¬ 

kut also used Europeans as advisers to the govern¬ 

ment and built roads and canals.1 

Urban Patterns 

The same phenomenon or urban land use in developing countries 

can be seen. The city is likely to consist of (l) an "Old City"; 

(2) a "Chinese District"; (3) a "Western Area—Business and Shop¬ 

ping District"; and (4) "Squatter Areas". 

•*-Hall, D.G.E., A History of Southeast Asia (London: Macmillan 
and Co., Ltd., 1964), p. 433. 



VbBSxEal3 City and Palace Walls. ^ 1st King’s Palace. 

t}Jj 2nd King’s Palace. zfe Prime Minister's Palace, 

•j- Minister for Foreign Affairs. -{- Temples. 

1: Wat Po. 2: WatLicp. 9: WatSaniorai. 10: Wat Maliatat. 11: War Bawaraniwate. 
13: Wat Sampcng. 1/5: Wat Sampleum. 21: Wat Prayurawong. 23: Wat Chang. 
29: Wat Tinlen. 30: Wat Saket. 32: Wat Banglampoo. 63: Wat Prakco. 64*: Wat 

■\Wang Na. 
Mcnam=river. Klong=canal. 

Wat Prakco and Wat Wang Na being within the Palace walls had no resident 
priests. A full list of the temples with their royal and corresponding common names 
is in the original. The number of floating houses on the river at that time was 712, 
at Bangkok Noi 100, on the canals about 88; total 900. 

The offlce of Prakalabomc, referred to by English writers in Mongkut’s time as 
filled by the Prime Minister, was not, of course, identical with that post in England. 
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BANGKOK 1900 

POPULATION 600,000 AREA 3,332 ACRES SCALE l:9?,000 
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BANGKOK 1936 

POPULATION 650,000 AREA 10,700 ACRES SCALE I:92p00 
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BANGKOK 1958 

POPULATION 1,622,1(61 AREA 24,882 ACRES 
SCALE 1-.Q2.000 





TABLE I. URBAN : RURAL RATIOS 

REGION 1965 1962 1957 1947 

CENTRAL l: 1 |: 25 Cl.4 1:2 

NORTHERN 1:1 0 1:14 CI4 Cl 4 

EASTERN |: 10 CIO CIO Cl 2 

SOUTHERN CIO CIO CIO Cl 0 

WESTERN l: 9 C 9 C 9 Cl 2 

NORTH EASTERN 1*. 25 C 33 C33 C 33 

WHOLE COUNTRY l: 5.1 1:6.3 C 63 C 9.1 

SOURCE : SPECIAL PROJECT PLAN DIVISION, DEPT. OF TOWN AND COUNTRY PLANNING 
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(1) Old City: composedof the Grand Palace, which is the hub of 

city history, the main government offices, the law courts, and the 

principle Buddhist temples. Most of the streets are narrow and con¬ 

gestion is common. 

(2) Chinese District: Half of the city population is Chinese, 

but more than 75 per cent live in the Chinese District. The rest are 

retail shop owners located along every street. In this section there 

is a major business center, food supply, light industry and every kind 

of entertainment. There are a great number of narrow lanes in which 

various activities take place. 

(3) Western Area—Business and Shopping District: The main sec¬ 

tion is the Chinese District. Once it was a prestigious urban, 

residential area of westerners and the upper class. The entire area 

is almost all covered with tropical shade trees that grow along the 

small canal banks. When the urban explosion took place in i960, this 

residential area was beginning to change into a shopping-business 

district. Two new commercial strips were added at this time. 

(4) Squatter Areas: This area is a major living quarter of low 

income groups. It has grown as fast as the urban areas in the last 

decade. At first a settlement is just a few households. But later 

these are joined by relative immigrants or village flocks, if a 

shelter can not be expanded because of a limitation of land. A 

household’s membership would increase until it reached a certain 

limit. Sometimes a person can rent only a house corner or an ele¬ 

vated open space on a ground floor. There is no question that this 

area is always a highly populated living quarter. The density in 

some areas is twenty thousand persons per square mile. 
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Generally the area is surrounded by a belt of retail shops, which 

are the main sources of goods for the squatters, and occasionally offer 

employment. Besides the problems of poor housing, lack of sanitation 

and hygiene, a squatter area is always a fire hazard in urban Bangkok. 

It causes tremendous property damage and unshelters residents. 

Streets and Mixed Land Use 

There are l46 streets (not including lanes) with a total length of 

294 miles. The street pattern is confusing because of lack of planning. 

Most of the layout runs along the old canals which were formerly 

transportation routes. Then came retail shops on both sides of the 

street. Usually the first floor of a shop would be used for retailing 

or light industry; second floor would be used for living quarters. If 

there are three stories, the second floor is kept for storage. Breese 

pointed out "for example that in the older parts of urban areas it is 

quite common to find residential, industrial, and commercial activities 

a.n taking place within the same block, perhaps even within the same 

cluster of houses or on the same lot."2 Bangkok’s lack of zoning and 

master planning have led to a haphazard pattern of urban growth. 

Transportation 

Traffic congestion is still an unsolved problem. In 1965, there 

was an attempt to build an overpass, in order to decrease traffic 

junction congestion, but when the first overpass was in function it 

proved a failure. Beside the unplanned street pattern, the number 

2Breese, Gerald, Urbanization in Newly Developing Countries 
(Englewood Cliffs, N. J., Prentice Hall, 1966), p. 117. 
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of vehicles is increasing rapidly. During the peak hours in some 

areas, the average driving rate is only one mile per hour. 

Bus Service 

The total number of buses in i960, was just over two thousand 

for a population of over two million. The number of bus companies 

has been reduced from thirty two to twenty eight since 1958. 

There are forty eight different routes. The Bangkok bus system 

is basically not efficient in terms of route structure, coordina¬ 

tion, transfer tickets and other amenities. 

Seasonal Flood 

The city is founded on low lying ground, one metre above normal 

water level and subject to frequent flooding. The Department of 

City Planning submitted a ring road proposal which claims to reduce 

traffic congestion in the central urban area, and prevent flooding, 

if this road were elevated to a high level. It is still doubted 

whether it could be practiced. 

Climate 

Bangkok is located in a hot humid monsoon zone, and there 

are three main seasons: (l) Rainy season—from mid-May to October, 

with rain from the southwest; (2) Cool season—from November to 

January, with northeast wind; and (3) Hot season—from February to 

mid-May, with pleasant south wind. The yearly.average temperature 

is 8H°and highest temperatures in the hot season reach 98 . In 

the cool season temperatures rarely drop below 60 . 
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Summary 

The urban problems of Bangkok are: 

(1) Traffic congestion due to a poor circulation system. 

(2) Urban blight due to uncontrolled land use and antiquated building 

codes. 

(3) .Lack of efficient and adequate mass transportation (bus services), 

while tram services were suspended. 

(4) Ribbon commercial developments stringing along the main streets and 

secondary streets causing frequent accidents and traffic jams. 

(5) There are a few services which operate on a metropolitan basis, bus, 

telephone, water supply, electricity, recreation facilities and police 

protection. 

Table II. STATISTICS OF BANGKOK BETWEEN 1951-1967 

1951 1967 No./Increase % 

Population 1,898,234 2 2,614,356 716,122 4o. 
Vehicles 83,797 189,121 105,324 125. 
Private Automobiles 37,888 82,499 44,611 117. 
Buses 2,040 2,796 756 37. 
Taxis 6,421 8,998 2,577 4o. 
Dwelling 182,355 246,555 64,202 35. 
Student 474,260 765,000 290,000 61. 
Industrial Labor 149,155 234,721 95,566 59- 
White Collar 72,163 249,039 116,783 162. 

Source: Bangkok Municiple Statistic Division 

SOCIAL STRUCTURE 

There are five classes identifiable: an aristocracy, composed 

largely of descendents of royalty and old nobility; an elite, com¬ 

prising the top political, professional, and business leaders; an 

upper middle class, made up of merchants, small businessmen, and white 
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collar workers; a lower middle class, made up mostly of craftsmen and 

skilled laborers; a lower class, made up of unskilled laborers, domes¬ 

tic servants, peddlers and the like. 

Generally speaking the classes could be divided into three income 

groups: high income group (upper class) which is 5 per cent of tljie 

total Bangkok population earning an average from $l,800-$3,000, medium 

income group (upper middle class) kj per cent, earning from $900-$l,800, 

and low income group (lower middle class and lower class) earning from 

$150-$ 900. 

The lower Class is perhaps the most complex group in Bangkok 

society, a group that tends to have few of the values that are im¬ 

portant to the rest of society. The prime concern of its members 

seems to be self-preservation. Many of the lower class group are 

farmers and peasants who come to Bangkok hoping eventually to climb 

the urban status ladder. 

HOUSING CRISIS 
1 

Before World War II, there were no problems of housing and 

urban development that required attention by the government. Popula¬ 

tion in Bangkok rose rapidly after the war. Between 19*+6-1970, the 

population increased by 290 per cent—from 73*+,000 people to 2,850,000 

people. The present annual growth rate in the Bangkok metropolitan 

area is 5*1 per cent, compared to the national growth rate of 3.2 per 

cent per annum, and migration from rural area to city at a rate of 

about 30,000 people per year. 

The Division of City Planning, Bangkok Municipality, pointed 

out that "There are only 383,000 housing units—one for every 7.5 

s 



BANOKOK SOCIAL STRUCTURE 

PRINCIPAL OCCUPATIONS SOCIAL CLASSES 

King 

Property owners 

Manufacturers, 
high military officers 

high government officials, 
professional men. 

Clerks, 
teachers 

small businessmen, 
low government officials. 

Skilled laborers, 
lowest government 

employees. 

Unskilled 
laborers, 

peddlers, 
farmers, 
fishermen. 

Chinese 

Westerners 

Aristocracy 

Elite 

Upper Middle Class 

Lower Middle 
Class 

Lower Class 

mm 
Thai 

Civil Servants 
(Thai only) 
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persons. Thus the present housing shortage is more than 92,000 hous¬ 

ing units." Private housing, as well as a small amount of public 

housing, is presently being constructed which provides an averagejof 
! 

fifteen thousand housing units each year against an estimated addi¬ 

tional requirement of seventeen thousand units. Thus the housing 

shortage is increasing at the rate of two thousand units each year, 

according to the Division of City Planning estimates. At this rate, 

in four years time, the Bangkok Metropolitan area will be short of 

some one hundred thousand housing units. 

The Urban Household 

At the time of the government sponsored housing survey in 19&2, 

nearly half all dwellings in the metropolitan area were occupied by 

owners, although two-thirds of the house owners did not own the land 

on which their houses were built. The average rent paid was $20 per 

month, the range being $3 to $26, these rents referring to detached 

houses only. In the case of row houses, the average rent was $3. 

Dwellings above shops had an average rent of $9* 

The same survey revealed that 70 per cent of all dwellings were 

of wood, 28 per cent of brick and cement, and 2 per cent of bamboo, 

matting and other material. Some 70 per cent of the dwellings had 

piped water, but flush toilets were possessed by a mere 3 per cent. 

There has in the past been some criticism of public service 

housing schemes. Thus, the World Bank Mission to Thailand, 1959, 

felt that the first consideration should be given to those in the 

lowest pay brackets for whom the housing problem is generally most 

pressing. Many earlier projects did not benefit low income groups, 



and the Mission cited the examples of housing at Tung Maha Mek costing 

$5,500 each, tenants paying $30 per month on a fifteen year hire pur¬ 

chase scheme, and another at Pibulvatana where some houses cost $1,210 

each, involving monthly payments of $110. Although the housing was 

provided at a cost below the normal commercial cost, the expenditures 

involved would be well beyond the means of the average civil servant 

and the argument was that the scarce financing available might have 

been better used to provide more extensively for those of much more 

limited means. 

The Economic Cost of Housing 

The great problem facing private constructors and the public 

schemes alike is the wide gap between economic rent, based on cost 

of land, construction and finance at market rates, and the rents which 

prospective tenants and purchasers can afford to pay. 

The cost of constructing a house at the present time, excluding 

land, is estimated by builders at about $90 per* square metre for first 

grade housing and $60 per square metre for lower grade housing, and 

reinforced concrete housing as in the Din Daeng low cost project, at 

$36 per square metre. 

Some idea of the average cost of constructing modest housing of 

quality may be gained from the estimates collected by the United States 

Operation Mission housing survey in December 1965. At that time, the 

five story concrete flats of the Din Daeng scheme cost $1810 per flat 

for construction plus $400 for site improvement and utilities, total 

$2210. The concrete two story detached houses at Tung Maha Mek cost 

$2825 for construction, $413 for land and $1300 for site improvement 

and facilities, a total cost per house of $4536, each house having a 
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floor area of about ninety square metres (nine hundred feet). The 

land was cheaper than usual because it was obtained from the govern¬ 

ment . | 

It can be seen from the last examples that land price is a major 

element in the total house construction cost. A further example |“rom 

the United States Operation Mission study bears this out. A private 

developer was able to offer modest two bedroom, concrete frame houses 

at $2500 and three bedrooms at $3750. Land cost raised the price to 

$5500 and $7750 respectively. 

Table III. AVERAGE MONTHLY INCOME AND EXPENDITURE FOR HOUSING, 
FURNISHING AND HOUSEHOLD OPERATIONS OF FAMILIES 

Income Group Average Income Housing Amount Expenditure Percentage 

Under 25 21.0 2.'7 12.6 
25- 49 37.0 6.5 16.7 
50- 99 70.5 11.0 15.7 

100-149 115.0 16.5 14.2 
150-249 170.0 27.0 16.2 
250 357.0 54.5 15.4 
Total 75.9 • 11.6 15.3 

Source: Household Expenditure Survey. 

LOW INCOME GROUP 

Slums 

Most of this group live in slums or squatter areas, because of the 

low rent. In 1966, the Social Welfare Council reported that, there are 

fifty slums located around Bangkok Metropolitan. The number of house¬ 

holds varied from fifty to four thousand in each location, a total num¬ 

ber of 24,150 families or 159s390 persons (average 6.6 persons in one 

household). 

The number of inhabitants living in one dwelling ranged from one 
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to thirteen. The Council selected 303 households from these areas for 

analysis study, then gave a report as follows: 

(1) Type of family 
64 per cent composed of parents and children 

total number: 193 families 
24 per cent composed of parents, children and relatives 

total number: 71 families 

(2) Ownership and rental 
4l per cent rent a house, room or 

total number: 130 families 
kj per cent are house owners, but 

total number: 136 families 
11 per cent are dependents 

total number: 34 families 
1 per cent own house and land 
total number: 3 families 

(3) Background and migration 
62 per cent migrated from rural.area 
38 per cent are native to Bangkok 

(4) Cases of migration 
76 per cent came to Bangkok seeking jobs 

15 per cent temporary visitors, then became residents 
11 per cent married Bangkok residents 
8 per cent were transferred to Bangkok by organizations or 

companies 
6 per cent remained after coming for education 

(5) Proposal to return to rural areas 
76 per cent have no idea 

35 per cent have not made a decision yet 
5 per cent want to return 

(6) Past occupations 
54 per cent were farmers 
24 per cent were laborers 
12 per cent were service laborers 
5 per cent were civil servants 

(7) Age of heads of households 
38 per cent are 31-40 years of age 

total: ll4 persons 
22 per cent are 40-50 years of age 

total: 71 persons 
20 per cent are 25-30 years of age 

total: 68 persons 

(8) Education of heads of households 
20 per cent have no schooling 

some house corner 

rent land 



total: 59 families 
67 per cent are literate 

total: 204 families 
13 per cent are secondary school educated 

total: 37 families 
1 per cent are high school educated 
total: 3 families 

(9) Occupations of heads of households 
47 per cent have daily employment 

total: 128 families 
27 per cent have monthly employment 

total: 73 families 
26 per cent have temporary employment 

total: 70 families 
24 per cent are semiskilled laborers 

total: 66 families 
28 per cent are laborers 

total: 70 families 
13 per cent are salesvorkers 

total: 35 families 
14 per cent are truck drivers 

total: 5 families 
l4 per cent are taxi drivers 

total: 5 families 

(10) Family income 
5 per cent could earn 
total: 13 families 

10 per cent could earn 
total: 27 families 

25 per cent could earn 
total: 70 families 

17 per cent could earn 
total: 46 families 

20 per cent could earn 
total: 55 families 

11 per cent could earn 
total: 11 families 

4 per cent could earn 
total: 10 families 

8 per cent could earn 
total: 23 families 

$10 a month 

$11-20 a month 

$21-30 a month 

$31-40 a month 

$41-50 a month 

$51-60 a month 

$61-70 a month 

over $70 a month 

(ll) Family expenditures 
17 per cent for rice 
38 per cent for meat and vegetables 
4 per cent for eating out 
4 per cent for clothes 
12 per cent for house and land rental, water and electricity 
3 per cent for education 
3 per cent for transportation 

0.4 per cent for entertainment 
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(12) Age groups 
Male Female Total 

Age Percentage Percentage Percentage 

0- 5 10 12.5 22.5 
6-15 16 17 33 

16-25 7 7 14 
26-35 5 6 ll 
36-1+5 5 5 10 
1+6-60 4 3 7 
61-80 1 1.5 2.5 
over 80 0.2 0.1 0.3 

(13) Education level of inhabitants over 15 years of age 
Male Female Total 

Education Level Percentage Percentage Percentage 

no schooling 6 18 24 
literate 6 5 11 
less than primary 
school educated 

3 5 8 

primary school 22 21 43 
secondary school 3.5 1.5 5 
junior high school 5 1.2 6.2 
high school 0.6 0.1 0.7 
college 0.1 - 0.1 

(l4) Family economic status 
4l per cent are above subsistence level 
44 per cent are poor 

15 per cent are very poor 

From Table III. it can be observed that most slum residents are 

immigrants. The statistics of the Bangkok municipality indicated that 

net migration into the area runs about thirty thousand per year, and 

the actual total may be much higher, especially when seasonal workers 

seek jobs after completion of the harvest in rural areas. However, 

most of these people would be located at places near the industrial 

center around the outskirts of central Bangkok. For instance, a slum 

of four thousand families is located near the Port of Authority. The 

38 per cent who are indigenous inhabitants always live in slums in the 

center area, such as the "Old City", the "Chinese District", or even 

in some high income areas. 
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Since the average household size is 6.6 persons, each dwelling 

unit should accomodate six persons. Because individual ownership is 

very low, the housing crisis is a very great problem among these j 

people. The average income of these families is about $25 a month. 

However, without government subsidy they could not immediately rejit 

a new dwelling with their expenditure of 12 per cent of total income. 

The education level of both heads of families (Social Welfare 

Council report, (8), page 13), and of inhabitants over fifteen years 

of age (Social Welfare Council report, (13), page lU), indicated that 

only 2h per cent cannot read and write. The other 76 per cent are up 

to the national education level. 

LIFE STYLE 

The Family 

The family is the simple nuclear unit, usually containing five or 

six members. Family government is not harsh. Children are treated 

permissively and are instructed by repeated example rather than by 

enforced decree. Respect follows age, and children are taught early 

to respect their elders. After a certain age children are expected to 

aid in family projects but they are also taught to be self-reliant. 

Family ties are easily cut. Individual members can leave when the 

proper time comes to take up residence elsewhere. 

Daily Pattern 

The day begins at dawn when the woman of the house arises to 

light the fire for cooking and starts breakfast. After breakfast 

she does her household work—laundry and cleaning. By afternoon she 
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goes to one of the markets to buy fresh food for the day. 

Offices, factories, schools, and shops open between eight and 

nine. Children and adults travel to school and to work on crowded 

buses. At midday the family remains separated. Workers buy their 

lunch of noodles or rice with some meat or vegetables from the myriad 

of Chinese food venders or at crowded food shops. School children 

usually eat at school. Schools close between two-thirty and three- 

thirty. Offices close at four-thirty or five. Almost everyone is 

home by six for the evening meal of rice with curry and vegetables. 

The evening is an important period of leisure. Shops are open 

until dark, and there axe available many places of entertainment and 

social gathering, such as movies and public TV stands. However, the 

city is, in general, dark and quiet by ten. 

Sunday is a special day of leisure, with factories, schools, and 

offices closed. Shops axe open, however, and special markets axe held, 

so that the day is one of unhurried shopping and visiting with friends. 

HOUSING SUBSIDY POLICY 

The Substandard Houses 

The houses of the Thai low income group are usually small, wooden 

structures with two or three rooms built in the rural manner inside 

small compounds. Low income groups usually live either in the Thai 

version of the slum or in the houseboats that crowd most of the canals. 

Government Public Housing 

Between the years 19^2, and 1970, the government has provided 

some nine thousand public housing units for the low income families. 
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In recent years new housing projects for low income groups have "been 

"built by the Department of Public Welfare at the rate of four hundred 

units per year. 

Most of the existing low cost housing is at two locations—Din 

Daen and Huay Kwany, areas which are close to each other and located 

on the northeast side of Bangkok. The first program at Huay Kwang 

resulted in the erection of about 17,000 dwelling units built of wood 

in 1958, at rents ranging from $2.50 to $4.50 per month, depending on 

size. Schools, a market and community facilities are located nearby. 

At Din Daeng the first scheme also provided mainly for wooden 

houses, numbering 1,215 dwelling units, but because the timber buildings 

were later considered unsatisfactory, it was decided to replace them by 

concrete apartments, providing eventually for 5,000 dwelling units on 

this site. The Din Daeng scheme is producing a vast housing complex of 

a sort already common in Hong Kong and Singapore, and increasingly 

frequent in urban centers of Malasia, but until recently unknown in 

Thailand. 

The Apartment Block 

Each building is five stories, 15.8 metres in height and 14.5 

metres wide. The ground floor is left vacant for play ground use. 

Each of the other four floors contains either fourteen or twenty 

apartments, each having an area of 50.75 square metres (507*5 square 

feet), including living-bed room, bathroom, and kitchen. Balconies 

for drying clothes and refuse disposal are provided. As previously 

stated, the construction costs are $1810 per unit, plus $400 per 

unit for land. 

In 1963, four blocks totalling 320 units were completed, and 
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occupied by tenants of the former wooden houses which had previously 

occupied the site. In 196H, a further ten blocks of 656 units were 

completed, for which there were twenty thousand applicants. The 

final 5j000 units envisaged are expected to house a total of thirty 

thousand people. The rent charged was fixed at $5 per month, plus 

the cost of electricity. 

Control and Administration 

The apartment blocks are under the charge of the Social Welfare 

Department, which employs a resident caretaker to supervise the clean¬ 

ing of public areas. Residents are not allowed to use charcoal for 

cooking, and contravention of this rule involves a fine of $2.50. 

A New Project . - 

In 1968, a team of six official Thai architects went to Bouwcen- 

trum, Rotterdam in cooperation with Dutch architect advisors to analyze 

and design a prototype apartment for the Huay Kwang area according to 

a program as follows: 

Family. The purpose of the. project is to house families of the 

area, whose average size is eight persons. The rent level is 20 per 

cent of the annual income. 

Plan dwellings. No specific area restrictions on size are imposed 

by the authorities, but it is envisaged that the size of a flat with 

two bedrooms, including gallery and balcony, would be about 60m2 (six 

hundred square feet). The dwellings are to be constructed in the form 

of corridor-accent apartments, without elevators, and therefore with a 

maximum height of five stories. If the required density can not be 

achieved in this way, then higher bl<?cks, with elevators, may be con- 
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sidered. 

The block. It was decided to be a walk-up complex, therefore, 

there is a height limitation to a maximum of five floors. From an 

economic point of view, corridor-access apartments were chosen in pre¬ 

ference to staircase-entrance types. The length of the block was 

determined by the maximum required before expansion joints have to be 

provided, this length being forty five metres (150 feet). Each block 

contains ten dwellings per floor on five floors, and a pair of blocks 

are served by a single main staircase in the middle. 

Construction elements. Foundations of prestressed bearing piles, 

structure of reinforced concrete with four inches brick infill and 

paneled with internal plaster. 

Internal partitions. Four inches of plastered on both sides. 

Floors. Four inches reinforced concrete slabs, finished with 

one inch polished cement sand screen. 

Roof. False roof of corrugated asbestos sheeting on timber 

purlins and stouts for rain and sun protection. Main roof slab as 

floors but without finish. 

Windows. Side hung and louvered windows of timber. 

Doors. Timber flush doors. 

Comparative Analysis 

Low Income Group Apartment Dwelling Unit 

Type A - Architect - Social Welfare Department 
Type B - Architect - Asian Development Cycle 

(Bouwcentrum, Rotterdam, Netherlands) 

Type Structure Capacity Unit Area 
Square Metre 

Type A 5 stories 
walk-up 

reinforced 8 persons 
concrete brick 

50.75 
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Type Structure Capacity Unit Area 
Square Metre 

apartment infill 
Type B u n it 59*40 , 

Living-Bed Room Area Privacy 
I 

Ventilation 
Type A 1 12.25 No No 
Type B1 1 9*75 No No 
Type B2 1 9*75 No No 

Master Bed Room Area Privacy Ventilation 
Type A 1 12.25 Yes No 
Type B1 1 9*75 Yes Yes 
Type B2 1 9*75 Yes Yes 

Bed Room Area Privacy Ventilation 
Type A No - - - 

Type B1 1 6.50 No No 
Type B2 1 6.50 No No 

Kitchen Dining Area Privacy Ventilation 
Type A 1 7.00 Yes Yes 
Type B1 1 9*75 No No 
Type B2 1 9*75 - Yes Yes 

Bath Room Area Privacy Ventilation 
Type A 1 2.50 Yes Yes 
Type Bl"2 1 4.80 Yes •> 

Corridor Area Privacy Ventilation 
Type A Single loading 10.00 - - 

Type B ti it 6.75 - - 

Balcony Area Privacy Ventilation 
Type A 1 4.50 Yes Yes 
Type B1 1 4.50 Yes Yes 
Type B2 1 9.00 Yes Yes 

Total cost Per square foot 
Type A 2210 4.42 
Type B 2223 3.06 

Area per person Total cost of building 
per person 

Type A 6.34 square metre 267.25 
Type B 7*42 square metre 277*87 

Circulation. Good circulation planning is lacking in both apart¬ 

ment types A and B. All traffic has to pass through one bedroom in 

the middle, and the distance between the dining-kitchen area and the 
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farthest bedroom is too great. 

Natural lighting. In order to obtain adequate natural lighting, 

an open plan room should have a span of no more than twenty metres, 

with large windows on both sides. However, the middle bedrooms of 

both apartment types are enclosed by walls or partitions, so that the 

room would be obstructed from natural lighting. 

Recent Government Policies and Programs 

In 19585 the urban planning firm, Litchfield, Whiting, Browne 

and Associates was commissioned to survey and set up policies for a 

Greater Bangkok Plan. In their report they suggested that "The 

government should take action on urban renewal in an area of 2080 

acres then build 625,000 dwelling units for low income group." But 

public housing has only achieved 9,000 dwelling units since then. 

In October, 1970, the Ministry of Interior issued a public 

housing statement that "Bangkok Metropolitan area is short 100,000 

dwelling units; this number will be increased to 60,000 units in 

the next decade. So far, no private sector would get involved in 

this problem. The government would take over by building low income 

housing: 10,000 units in the next two years, and 5»000 units for 

each subsequent year. This program is expected to meet the demand 

within a five year period. 

CONSTRUCTION INDUSTRY 

Materials 

Wood, stone, bricks and lime-mortar have been the principal 

building materials since the dawn of Thai history. At present, 
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cement has become the basic construction material and its production 

is of vital importance to the growth of the nation. 

Cement. At the end of 1913, the Siam Cement Co., Ltd., was 

formed. When the cement factory actually started production, in 1915, 

it had an annual capacity of 20,000 tons, but the company now has 

three factories’, having a capacity to produce 2.3 million tons of 

Portland and Masonry cement" annually. 

Asbestos production. The oldest of these affiliated companies 

is the Siam Fibre-Cement Co., Ltd., which was established in 1938, and 

it is now producing asbestos cement sheets totalling 2^5,000 tons and 

1^,000 tons of pipes a year. A new plant is now being constructed in 

the rural area forty miles above Bangkok, and is expected to be com¬ 

pleted in mid-1971* It will produce 50,000 tons of sheets and 25,000 

tons of pipes per year. 

Concrete products. Another affiliate is the Concrete Products 

and Aggregate Co., Ltd., which manufactures precast concrete, pre¬ 

stressed concrete elements, concrete drainage pipes, concrete blocks, 

and ready mixed concrete. The firm also has planned to expand the 

manufacture of concrete blocks by ten thousand pieces per day. It is 

now producing annually about three million blocks weighing 37,000 tons 

Steel. The Siam Iron and Steel Co., Ltd., had the first iron 

smelting plant in Thailand and is at present installing a rolling mill 

The installation was completed at the end of 1970. At present three 

blast furnaces produce about fifty five tons of iron and the output is 

used mainly in the foundry for making machine spare parts. 

Early in 1970, the firm stated that it would produce about 60,000 

tons of steel rods this year, and will gradually increase capacity to 
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150,000 tons, which is stated to be the normal capacity. The firm 

also hopes to install new blast furnaces in the plant to smelt iron 

for making mill steel and rolling it into bars. 

Bricks. While bricks have been hand made and kiln fired in 

Thailand for centuries, factory produced bricks are comparatively new. 

In 19595 Italian engineers came to Bangkok to make a feasibility 

study. As a result of the study, the Siam Brick Co., Ltd., was 

formally organized and production began last year. The factory pro¬ 

duces many types of bricks, with twelve types dominating production. 

The factory also produces ten lines of speciality products like ceil¬ 

ing tiles, floor tiles, wall tiles, etc. 

Plywood. A factory was established early in i960, mainly to pro¬ 

duce plywood sheets. Later it included the production of doors of 

various quality. Total production in 1967, was 2,922,755 sheets. 

Chipboard. The Thai Chipboard Co., Ltd., can produce about thirty 

tons of chipboard a day, equivalent to 35*000 square feet. 

PRODUCTION OF SOME CONSTRUCTION MATERIALS 

Year Cement Plywood Plate glass Wood 

‘ Metric tons Sheets Tons Cubic feet 

1962 967,475 1,522,956 39,449,000 

1963 997,231 1,785,433 - 49,524,000 

1964 1,059,136 2,018,017 - 47,875,000 

1965 1,247,997 1,921,769 - 60,644,000 

1966 1,482,729 2,399,433 15,200 62,175,000 

1967 1,735,908 2,977,755 18,740 68,289,000 

Source : A "Bangkok World" Special Supplement, Construction Industry 

Thailand 

Construction Firms 

There are several construction companies, mostly owned by the Thai 

and the Chinese, but few that could actually operate a large scheme of 
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construction jobs. The most efficient would be American and European 

firms such as Gerson & Sons, Ltd., Gammon Thailand Limited, and Citra 

Thailand Co., Ltd. Since 1965, two Japanese firms of Obayashi Gumi 

and Katenaga Kumuten have entered this business with the support of 

their government in the construction of mechanical equipment. Since 

their formation these firms have played an important role for building 

construction throughout Thailand. 

REGISTERED CONSTRUCTION COMPANIES 

Year Number 

1962 
1963 
1964 

1965 
1966 
1967 

177 
192 
190 
276 
364 
474 

Source: Department of Commercial Registration 

EMPLOYMENT TREND IN CONSTRUCTION INDUSTRY 
(Relates to persons aged 15 years and over) 

Year Total labor 
force 

1954 10,200,680 
I960 12,681,257 
1966 15,554,135 

1971 16,764,198 

Source: Division of the National 

Construction Percentage 
Employers 

28,Mo 0.3 
68,260 0.5 

110,687 0.8 
164,247 1.0 

Economic Development Board 

Growth of Construction 

Thailand went through a building boom during the past decade. The 

peak year was 1966, when the amount of money invested in building con¬ 

struction alone was 35*2 per cent higher than that of the previous year 

The amount spent on construction all over Thailand in that year was 

$289.8 million but this figure went up to $367.1 million in 1967, and 
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projections estimate that Thailand will be spending $1*18.2 million on 

construction in 1970. 

The total unexpected growth rate registered in 1966, is attribut- 

i 

ed partially to the Asian Gaines and the First International Trade Fair. 

Various reasons are given for the building boom in Thailand: the Jhigh 

rate of population increase, growth in national income, influx of 

foreigners, and public building programs. All of these reasons con¬ 

tributed significantly to the building boom. 

Construction Method 

Reinforced concrete construction was introduced to Thailand in 

1915. It was mostly used iri skeleton structures that the Thai people 

began to use in the same way as former timber skeleton construction, 

but the structural method was still post-beam. Timber molds are still 

used up to the present time, but steel molds are being used for large 

scale building construction and also some precasted elements such as 

floor concrete planks and wall panels have been employed since i960. 

Building Cost-Estimate 

In principle, the method is based on determination of quantities 

of materials. These quantities are multiplied by rates, covering cost 

of materials, labor, and small equipment, with 10 per cent added for 

overhead, profit, and taxes. For instance, the cost-estimate of low 

cost apartment housing type B is as follows: 

Description Cost of materials, Percentage 
labor, per dwelling 

Pile driving 264 

Foundation 42 

Ground floor 65 
Main staircase 20 
Fire staircase 8 

13.30 

2.10 
3.25 
1.00 
0.00 



Description Cofct of materials, 
labor, per dwelling 

Percentage 

Finishing structure 
Stair, corridor 
Balcony, finish 
Finishing facade 

Superstructure 
Roof finishing 

400 

37 
964 
l4o 

20.00 
1.85 
48.20 
7.00 

60 3.00 

Totals 1,900 100 

Building Code and Restrictions 

Construction in Bangkok comes under the strict supervision of the 

Building Control Division of the Bangkok Municipality. If a person 

wants to build a new building on a plot of land, he must first submit 

a design of the building and a site map of the land to the municipality. 

The authorities will then send an inspector to check the site to see 

if it conforms to the plan and then check the design of the building 

against the regulations that impose many restrictions. 

For instance, a residential house must not be less than 2.5 metres 

in height while the area of one bed room must not be less than nine 

square metres and its width not less than 2.5 metres. The dwelling 

unit must have a bath and a kitchen. The live load on the floor must 

be not less than 150 kilograms per square metre (thirty five per square 

feet)and the wind load requires thirty five per square feet. 

Wages and Hours 

The work week is set by the new labor law at forty eight hours. 

For work beyond this limit additional wages at 1-1/2 times the usual 

rate must be paid. For women, overtime is limited to six hours per 

week in most occupations. Employees are insured some break during 

each day, one free day per week, in addition to traditional holidays, 



six days paid vacation, and sick leave up to thirty days per year. 

However, this law applies only to monthly (regular) employees. 

Actually construction laborers are employed daily, and thus 

are not protected by the law. There is no commitment on security and 

welfare at all; wages vary from unskilled labor to skilled labor ELS 

follows: 

Type of labor Level Working 
hours 

Wage 

Unskilled laborers *■» 8 1.00 
Semiskilled laborers - 8 1.50 
Carpenter semi skilled 8 2.50 - 3.00 
Carpenter skilled 8 4.00 - 6.00 
Mason semiskilled 8 2.50 - 3.00 
Mason skilled 8 4.00 - 6.00 
Painter semiskilled 8 3.00 - 4.00 
Painter skilled 8 5.00 - 6.00 
Steel welder skilled 8 5.00 - 8.00 

INFLUENCE OF REGIONAL FACTORS ON BUILDING FORM 

Wind and Ventilation 

In a tropical (i.e. hot and wet) country, mechanical equipment is 

still considered an uneconomical implement for low cost housing. In¬ 

stead of using air conditioning equipment for physical comfort an 

architect has to take natural ventilation into account. Usually the 

ventilation comes from air movement or breezes according to the re¬ 

gional prevailing wind flow. Wind is wanted at body height and at 

floor height to keep us and the objects touched as cool as possible. 

Olgyay pointed out that 

Air movement affects body cooling. It does not 
decrease the temperature but causes a cooling 
sensation due to heat loss by convection and due 
to increased evaporation from the body. As velo¬ 
city of air movement increases, the upper comfort 
limit is raised. However, this slows as higher 
temperatures are reached. 
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The figure shows wind velocities theoretically needed 
to restore comfort when temperatures and relative humidities 
are outside the comfort zone. The desirable range of wind 
welocities is, of course, limited by the effect on the 
human being.3 

Velocity Probable impact 

Up to 50 fpm 
50 to 100 
100 to 200 

200 to 300 

above 300 

Unnoticed 
Pleasant 
Generally pleasant but causing a 
constant awareness of air movement 

From slightly drafty to annoyingly 
drafty 

Requires corrective measures if 
work and health are to be kept 
in high efficiency 

There exists an argument about wall openings, and how they affect 

the degree of ventilation. Fry stated that "Mention should be made of 

the phenomena that the maximum air current is secured by placing small 

openings on the breeze side and larger openings on the other.How¬ 

ever the experimental tests from both the Texas Engineering Experiment 

Station (studies developed by William W. Caudill, Bob H. Read, and Ben 

H. Evans) and Princeton University have proved that an equally large 

opening on both sides will create higher speeds inside than outside. 

Model testing in wind tunnels has proved that the latter type, 

with equal openings on both sides, will allow a greater amount of 

breezes or wind currents. 

Wind Direction and Housing Layout 

In order to obtain full ventilation a building has to be posi¬ 

tioned perpendicular to the wind direction, while a ^"position reduces 

^Olgyay, Victor, Design with Climate (Princeton, N.J.: Princeton 
University Press, 1963), p. 19* 

**Fry, Maxwell, Tropical Architecture (London: B. T. Batesford 
Ltd., 19610, p. 62. 



47 

the wind velocity by 50 per cent (some regard 66 per cent as the 

correct factor). In any case, the wind will return to its original 

velocity at a distance of about seven times the height of the buil- 
i 

ding, and the air shadow will he filled at about twice the building 

height• 

Bangkok Prevailing Winds 

In summer and the rainy season, between February and October, 

the pleasant wind comes from a south and southwest direction as 25 *b 

per cent of the total annual wind amount. In the cool season between 

November and January the cool northeast wind flows, contributing 5*1 

per cent of the total. 

Sun and Light ' 

The sun is a problem in a tropical country. It increases hot 

temperatures and brightness. Generally, a temperature in the comfort 

zone would be 7^° 9 but on a summer day the temperature is always over 

90°. It also reflects undesireable quantities of light and transmits 

heat into the interior of dwellings. In resisting this problem, there 

are four main principles which can be applied in the exclusion of 

solar heat: 

(1) Shafing: preventing direct sunshine from falling on those parts 

of the building which have immediate contact with the interior. 

(2) Reflectivity: using the reflective qualities of various top 

surface finishes so that as little as possible of the radiant heat 

of the sun is absorbed by the building. 

(3) Ventilation: providing for full air movement and convection in 

roof spaces and wall cavities, thus preventing reservoirs of hot air 
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from building up. 

(4) Thermal capacity: using materials which do not store up heat 

from the sun. 

Shading could be achieved by using: 

(1) Overhanging eaves. 

(2) Sun-breaking devices and canopies. 

(3) Lightweight slabs above roofs to shade flat roofs below. 

In the case of a high-rise building, sun-breaking devices should be 

considered as a practical solution, if a building could not be posi¬ 

tioned in an east-west orientation. However, the longitudinal axis 

of the building should assume an east-west orientation, the most 

efficient and economical way to avoid sun light. 

Roof 

A roof of a dwelling has the greatest exposure to sun. It 

absorbs heat during the day while penetrating heat into the inter¬ 

ior, and radiates on sleeping quarters at night. 

In a study in Dahomey it was shown that in an air temperature 

of 80°F, the interval between the upper side and lower side temper¬ 

atures for a two inch slab would be 1 hour, 25 minutes and for an 

eight inch slab would be 5 hours. 

If a flat roof terrace is needed, a double roof slab system is 

required. The upper slab serves to reflect the sun's rays, and the 

lower slab with a waterproof membrane of concrete or composite mater¬ 

ials protects from rain water. Air space between these two slabs would 

allow air movement to keep off heated air. 
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Access and Service 

Unfortunately the building code and restrictions do not apply to 

access and service. Usually there are two possibilities of access to 
i 

a squatters or slum area. When the area is surrounded by retail shops 

on all sides, one ground floor of retail shop space has to be sacri¬ 

ficed for access. This depends on an agreement between the slum land 

owner and the retail shop building owner. The other pattern would be 

a lane connection with several walkways running through a whole area 

without planning for services. Even for a retail shop, no service 

artery is provided in the block. For instance, to load a cargo of 

goods or take out garbage one must cross a pedestrian walkway to reach 

the street in front of the shop. 

Building Height Limitations 

There is no restriction on building height in general. The code 

only states that "a building more than eight metres in height along 

a street or lane between four to eight metres in width will not be per¬ 

mitted." In practical terms, the height of a building depends on the 

cost of piling and foundation that would be considered economical. If 

a building is higher than ten stories, the cost will be increased in 

greater proportion, because of low soil bearing capacity conditions in 

Bangkok. 

The height of an apartment block depends on density of population, 

land cost, surrounding buildings. For instance, the density of apart¬ 

ment complex type B is 623.5 persons per acre. If this density is 

required, a five story walk up apartment block would be provided. How¬ 

ever, Bangkok has a high birth rate of 5*1 per cent annually, at the 

same time that land continously increases, and a walk up apartment in 



55 

an urban area will not be able to accommodate such a density. So a 

ten story block should be taken into account. This block required an 

elevator at a cost equal to five apartments, but density could be 

doubled. 

In the existing pattern, a site is always surrounded by retail 

shops. This kind of mixed land use causes traffic problems (as pre¬ 

viously mentioned on pages five and seven)*, and confuses the circu¬ 

lation patterns of access, service, and pedestrians. To avoid these 

problems, this housing proposal would not be surrounded by the fami¬ 

liar pattern of retail shops. 

There were ten to twenty families on one floor in a block of 

apartment types A and B. The type B criteria were based on a forty 

five metre expansion joint and a consideration of walking distance 

between the farthest apartment and the staircase. The block layout 

planning type also governed the length and height of the buildings. 

The proposed housing layout would depend on the particular surround¬ 

ing environment, and would provide a sensible community space in a 

complex. 

The number of apartments on one floor is not fixed; this figure 

will be in proportion with the walking distance (which should be as 

short as possible), and the elevator capacity. 

The first floor of an apartment block will be left open in order 

to avoid seasonal flood problems, and the fifth floor will be open 

to public use, while allowing wind flow to other blocks in a short 

distance. 
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BLOCK C (CHARUTMEONG) 

This block is located at the Central Railway Station area, which 

is the most populated one. The surrounding blocks are mainly composed 

of retail shops and row houses of a congested pattern. In general, it 

lacks adequate parking and open space. 

There are four streets surrounding this block: North street, 

South street, and West street are circulated in one way traffic pat¬ 

terns; East street, in a two way traffic pattern. There are two bus 

routes, one stops at South street, the other at East street. 

Existing Structure 

It is obvious that the C. Block contains all the elements of a 

complex community. The slum occupies about one third of the total 

area. There is an average of 350 households, and a small number of 

detached houses, and also many row houses at the northwest corner. A 

large temple complex is located almost at the middle. It could be 

assumed that the temple is also a religious center for surrounding 

areas too. At the same time its pavilion and open terrace provide 

community facilities, and act as a community center. A public school 

provides community education up to the national level. On the south¬ 

west corner and along the East street side, there are three story 

retail shops. On the southwest corner there are two hotels, a retail 

shop, row houses and one gas station. A light industry is on the 

northwest corner. The factory is a half timber structure in poor 

condition. 
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Internal Problems 

Slum. This congested residential area lacks any distinctive 

access or service lane. There is no veil defined boundary between the 

religious center and the residential and commercial areas. 

Temple complex. It is surrounded by contrasting activities, most 

of which are commercial. There is an inadequate approach to the main 

temple building, and no direct access to the community facilities. The 

monks living quarters are disturbed by the commercial and slum residents 

and public activities as well. 

Commercial. Even though prostitution is illegal, this kind of 

activity still goes on in the business of the two hotels, which are 

likely to be immoral models for growing youth of this area. Most of 

the retail shops create strip parking and loading problems that lead 

to accidents and traffic jams. 

Row houses. The tiny complex receives noise disturbance from both 

sides (trains, industry). Since a long row is facing West street, the 

movement of pedestrians interferes with individual privacy at the 

ground floor. Also, the orientation of the building does not provide 

protection from morning and late afternoor sun. 

Services. There are three service lanes. A major one cuts through 

the southeast corner. It is a main service to the temple complex, the 

school, and the retail shops. A turning point at the edge could cause 

traffic accidents. The other two are dead end service lanes, which 

serve only a small area on the southwest corner. Neither are practical 

in case of fire. 
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External Problems 

Traffic. There is a heavy traffic pattern daily on North street 

due to one way traffic circulation. The bus route pattern causes 

traffic confusion at the cross corner, and there is not enough space 

provided at the bus stop. A waiting passenger crowd always blocks 

pedestrian movement. Unfortunately, there is no bus route on North 

street and West street. A resident has to walk a long distance to 

get a bus. 

Parking facility. On South and East streets there are no ade¬ 

quate parking facilities for visitors and loading goods. 

Noise. Central Railway Station is a main source of noise. It 

creates a disturbance from early morning to bedtime. Traffic on the 

street also creates a noise problem, but it involves a shorter time 

period than the train. 

ACTIVITY PATTERN IN BLOCK C 

Place/Person Activity Time 

Slum resident go to work, school 7:30-9:30 a.m. 
get back home 3:00-7:30 p.m. 

Access and pedestrian would be crowded during go and 
bus stop get back hours 

Temple complex (Monks) go to beg food 6:00 a.m. 
get back to living 
quarters 

8:00 a.m. 

religious study 9:00-11:00 a.m. 

Temple 
Main building Monks gather to pray 

daily 
6:00-7:00 p.m. 

Secondary building public religious service 8:00-10:00 a.m. 
(Vihara) on Buddhist ceremony day 

(once a week) 
Pavilion (Sara) religious and community 

assembly occasionally 
around a year 

Temple terrace religious festival once a year 
• children playground 4:00-6:00 p.m. 
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Place/Person Activity Time 

School children go to school 8:00-8:30 a.in. 
school closes 4:00 p.m. 

Retail shops retailing hours 6:00 a.m.-8:00 p.m. 

Light industry working hours 8:00 a.m.-5:00 p.m. 

Hotel Service hours 7:30 p.m.-2:00 a.m. 

Servide lane garbage pick up 10:00 a.m.-3:00 p.m. 
goods loaded 8:00 a.m.-4:30 p.m. 

Gas station gas supply 24 hour service 
car washing 8:00 a.m.-6:00 p.m. 
mechanical repair 8:00 a.m.-6:00 p.m. 

Central Railway Station Passenger, goods 
transportation 

6:00 a.m.-9:00 p.m. 

Street surrounding 
8:00 a.m.-9:00 p.m. the block heavy traffic 
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APARTMENT DESIGN PROGRAM 

Type of Apartments 

The complexes would consist of (l) studio apartments (4 per 

cent), (2) one bedroom units (8 per cent), and (3) two bedroom 

units (88 per cent). 

(1) The studio apartments would accommodate one to two persons: 

9 square metres 
4 square metres 

2.5 square metres 

(2) The one bedroom type would accommodate three to four persons: 

1 living-bedroom 
1 kitchen-dining 
1 bath 

1 living-bedroom 
1 bedroom 
1 kitchen-dining 
1 bath 

9 square metres 
12 square metres 
5 square metres 
3 square metres 

(3) The two bedroom type would accommodate five to six persons: 

1 living-bedroom 
2 bedrooms 
1 kitchen-dining 
1 bath 

9 square metres 
12 square metres each 
6 square metres 
4 square metres 

Apartment Block 

The apartment block would be five to ten stories in height, and 

all units would be corridor-accessible. 

Planning 

Each apartment would be functional to physical needs, in offering 

adequate ventilation, living space, and protection from weather. While 

each unit offers privacy, the complex allows for social interaction as 

desired. 

Urban Pattern 

The building design would take into consideration the urban pattern 
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in terras of forms, space, scales, and materials, in an attempt to 

create an urban fabric. 

Structure 

The framing work is reinforced concrete with reinforced concrete 

floor slabs and wall partitions. 



STUDIO TYPE 

1.50 x 2.00 = 3.00m2 

3.00 x 3.00 = £.00m2 

1.50 x 1.75 = 2.60m2 



ONE BED ROOM TYPE 

3.00 x 3.00 = 9*00m2 

1.50 x 2.00 - 3.00m2 

2.00 x 2.50 = 5•00m2 



TWO BED ROOMS TYPE 

3.00 x 4.00 = 12.00m2 

2.00 x 3.00 - 6.00m2 2.00 x 2.00 r 4.00m2 
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