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PREFACE 

This thesis ie concerned with the design of low-cost 

housing (Low-rise) in particular for people of low income 

in Bangkok, Thailand. Therefore, for the achievement of 

the design, it is necessary to study at the outset the 

factual aspects of Thailand, and ewpecially Bangkok. 

The Thesis consista of nine parts. 

Part I to Part V, inclusive, are etudies of climatic, 

eociological, economie and housing conditions, building 

materials, construction methode and housing standards. 

Part VI deals with the implications of"high-density," 

"low-cost" and "low-rise". 

Part VII is the general thesis proposal. 

Part VIII is a proposai for a low-cost, low-rise 

housing project for people of low income (middle-lower 

claes) in Bangkok, Thailand, and a report on the site. 

Part IX is the design solution and drawings. 

The author is gEeatly indebted to Professer Jonas 

Lehrman who has generouely given of his advice and help. 

The author wishes to thank hie friends in Thailand 

who provided eome information and illustrations for this 

thesis, and aleo to Mrs. Stewart for her typing. 

This thesis would not have been completed without 

time and co-operation given so willingly by all those 

concerned. 

v 
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INTRODUCTION 

Housing is one of the most important basic necessities 

of human life next to food. The activity in housing does 

not meet the demande of increasing populations, with the 

result that today every country is facing a serious housing 

problem particularly in urban areas. 

It is an actual fact that the need for housing, particul­

arly of people of low income in urban areas such as Bangkok, 

has reached a high level. The significance of this can be 

seen from the steady growth of housing projects, but most 

of them are not perfectly suited to satisfy the needs of 

the people sufficiently. In the country of Thailand as a 

whole this causes many problems, and especially in Bangkok 

where the problem has been more serious than in the other 

provinces. 

As the population in Bangkok increases, the number of 

dwellings must be increased as well. However, a housing 

project is rarely carried out by private money investment 

because it coste a lot of money. Therefore the housing 

problem is one of the most important subjects with which 

the government must be concerned and on which it can take 

responsibility and action in the housing field. 

In Bangkokt most urban housing developments are spon­

sored by the government and almost every project is intended 

for people of low income. 
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Uow that the government is taking action in the housing 

field, the national housing policy and program are carried 

out in many schemes, such as the project of slum clearance 

in the urban area, where there are deteriorated or unsanitary 

buildings and people are over-orowded, the projeot for improve­

ment or modernization of existing houeing and housing tech­

niques, and the projeot of building new housing. 

The organization of government aotivity with regard to 

housing welfare is the responsibility of the Ministry of the 

Interior whioh direoted the Publio Welfare Department to 

take charge of the works through the Bank of Housing Welfare. 

All the progra.ms emphasize in partioular the welfare of people 

of low inoome by means of: 

(a) giving mortgage loans to owners for construction 

or renovation of buildings, 

(b) providing land and oonstruoting houses for the 

hire-purohase system, 

{o) oonstruoting houses for rent. 

This thesis is mainly oonoerned with the design solution 

of housing projeots for people of low inoome in Bangkok. 

A report of the study of low-oost housing problems in Bangkok, 

Thailand, is presented in Part I to Part VII. 



PARTI CLIMATIC INFLUENCE ON ARCHITECTURE 

IN BANGKOK, THAILAND 

1. GElŒRAL CLIMATIC CONDITION OF BANGKOK 
A. Geographical Situation 

B. Genéral Climatic Conditions 
a. The Seasons 
b • Tempera tu re 
c. Bainfall 
d. Relative Humidity 
e. Cloudiness 
f. Thunderstorms 
g. Surface Winds 
h. Typhoons 

1. CLIMATIC FACTORS INFLUE!TCilrG THE DESIGN OF BUILDINGS 
A. Bioclimatic Conditions 

B. Effect of the Sun on the Earth 
a. The Sun's Position 
b. Sun-angle Calculator Deviee 
c. Exclusion of Solar Radiation from Buildings 

1. Shading 
2. Reflection 
3· Ventilation 
4. Thermal Cap ac i ty 

d. Note on Glare 

C. Wind and Ventilation 
a. Wind Effect 
b. Stack Effect 

1. Wind Evaporates Moisture, Dries Surfaces 
2. Wind Pressure on Buildings 
3. Cooling Effect of Wind. 

D. Insulation 

E. Rainfall 
a. Flooding 
b. Sail Erosion 
c. Variation in Moisture Content of Ground 
d. Damp Penetration 
e. Surface Erosions of Building Materials 
f. Thermal Shock 
g. Problems Connected with Carrying Capacity of 

Gutters 

F. Landscaping 
a. Shading Effect of Trees and Ventilation 
b. Air Flow Utilization 



I: GEJ:ŒRAL CLIMATIC C01TDITION OF BAlrGKOK 

A. Geasr.aphical Si tua tian 

Bangkok is the capital city of Thailand. It is 

situated in the trapics between latitude 13 44 1N and 13 55 1 1:T, 

and between longitude 100 38'E and 10029'E. The elevation 

of Bangkok is appraximately 2.00 metres abave mean sea level, 

actually situated in the middle plain of Thailand. There 

are many canals and waterways, which have alea served 

practically as main transportation, drainage and irrigation. 

The Chao Phraya River is the main waterway, running from 

north to south, with Bangkok located an the east bank. 

Bangkok is lacated in the "hat wet" tropical humid 

belt, having a high humidity throughout the year, even 

in the hot season. The mansoon influences the seasonal 

variation, bringing in critical amounts of rain and wind. 

n~ere is a small variation in temperature between day and 

night. Due to the high temperature and high humidity 

(mean humidity 85%), air movement is essential for comfort. 

B. General Climatic ~onditions 

The climate in Bangl::ak dis under the influence of the 

seasonal monsaon winds. The lTortheast Monsoon lasts from 

:November to February, bringing cold, dry air from the 

China mainland. 

The Southwest llonsoon lasts from May to September, 

carrying wa~1, moist air from the Indian Ocean, and causing 

abundant rain aver Bangkok. 
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M.AP OF THAILAND 

A!ID 

WORLD M.AP, SHOWING T'YPES OF CLI:MAT.E 
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a. The Seasons 

The climate of Bangkok may be di vided into three seasons: 

1. Winter, from 11ovember to February. This is the mildest 

period of the year. 

2. Srumner, in Marchand April. This is the transitional 

period from<: 1Tortheast to Sou theast M:onsoon. 

3. Rainy, from May to September. Abundant rainfall occurs 

over nearly the whole country. 

b. Temperature 

This is generally high, sometimes rising to 39.8 C 

(103.8 F). At night, however, there is a rapid loss of 

heat by radiation and also by active sea breezes; night 

temperatures thus become more moderate. 

During the winter, temperatures in Bangkok are milder 

and persans accustomed ta a temperate climate will find 

this sea·san, llovember to February, delightful. The daily 

temperature range during this period is quite large, 

averaging about 15 to 19 C. The influx of cold air from 

the China .Maini.lmd, however, occasionally reduces the 

temperature to fairly low values. (See Graph 1, Table 1) 

c. Rainfall 

There is little rainfall in Bangkok in the cold 

season and throughout the hot season. Bangkok has its 

maximu..-n rainfall in Sep tember. The monsoon rainfall, 

au~nented by that from the tropical depressions is the 

main caase of floods in Upper Thailand. 

(See Graph 2, Table 2) 
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Table 1. MOlTTHL Y .Al:lD SEASONAL TEMPERATURE DATA FOR B.AlTGKOK 

1937-1955 

Mean Mean 
Mon th Mean Maximum Minimum Highest Lowe et 

January 26.2 32.1 20.3 36.9 9.9 

February 28.0 33.1 22.8 39.4 16.3 

Mar ch 29 ·3 34.3 26.3 39.1 18.7 

April 29.9 34.6 29.2 39-9 18.2 

May 29.6 24.1 25.0 39.8 21.5 

June 29.0 32.6 25.0 36.8 22.3 

July 28.5 32.5 24.5 35.8 20.2 

August 28.5 32.3 24.6 35-7 22.7 

September 28.2 32.0 24.3 35.8 20.4 

October 27.8 31.4 24.1 35-9 14.6 

lfovember 27.0 31.0 22.9 25.5 17.3 

December 25.6 30.8 20.4 35-3 12.3 

Year 28.1 32.6 23.6 39 .9 9.9 

N.E. Monsoon 
(Nov.-Feb.) 26.7 31.8 21.6 39.4 9.9 

let Transition 
(March-May) 29.6 34.3 24.8 39 ·9 18.2 

S.E. Monsoon 
(June- Sept. ) 28.6 32.4 26.6 36.8 20.2 

2nd Tifansi ti on 
(Oct.) 27.8 31.4 24.1 35.9 19.6 

Abolsute Maximum Temperature 39 ·9 c. 27/4/41 
Abso1ute Minimum Temperature 9·9 c. 12/1/55 

Source: Meteorological Department, Royal Thai .Uavy, 1957 
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Table 2 PRECIP1TATION DATA FOR BAlTGKOK 1932-1952 

Rainfal1 in MM. Mean Mean 
Mon th Mean Max.in Evapora.- Bloud 

Mean Ra.iny One ti on Amount 
Da.;x:s Da ;y: {cc.) 1 J2.m. 

Ja.nua.ry 9.1 1.2 54.6 195.5 3.4 

Februray 25.6 3.0 55'.0 178.0 3.8 

Mar ch 37.1 3.1 5'3.6 199.8 4.1 

April 101.6 6.7 144.2 176.5' 4.9 

May 175'. 4 13.9 81.3 149.2 5'·9 

June 171.6 15' .9 97·3 144.3 6.6 

Ju1y 161.3 17.6 80.4 15'5'. 6 6.7 

August 180.4 17.2 76.6 144.9 6.7 

September 275.1 20 ·7 121.4 113.7 6.6 

October 25'4.7 15'. 7 111.0 116.3 5.8 

liovember 57·3 7.4 38.7 131.3 4.9 

December 9.2 1.22 8.5' 183.9 4.1 

Year•s 
Mean 121.53 10.3 157.4 5·3 

Source: Meteorologioa1 Department, Royal Thai Ua.vy. 
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Table 3 MONTHLY MEA Ir RELATIVE HUMIDITY IN PERCE~lT 

BANGKOK, 1937-1955 

Mean Mean 
Mon th Mean Maximum Minimum Highest 

--~----- --·~ . 

January 71.4 92.6 49.7 100.0 

:February 74.1 93.8 53·3 100.0 

Mar ch 73.6 93.0 53.3 100.0 

April 74.3 91.9 55.4 100.0 

:May 78.6 93.8 61.0 100.0 

June 79.4 93.2 64.1 100.0 

July 79.4 93.4 64.0 100.0 

August 80.1 94.3 65.2 100.0 

September 82.1 95.8 67.2 100.0 

October 82.7 95.4 67.7 100.0 

November 79·3 94.8 63.0 100.0 

Decem.ber 73·5 92.9 54.5 100.0 

Year 77.4 93.7 59 ·9 100.0 

11 

Lowest 

29 .o 
30.0 

27.0 

29.0 

31.0 

45.0 

40.0 

50.0 

49.0 

48.0 

42.0 

27.0 

27.0 

Source: Meteorologica1 Department, Royal Thai Navy, 1958 
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Table 4 SUPPLEMENTARY WEATHER DATE FOR BANGKOK 

Mon th Monthly Monthly Fre- Mean .Uumb er of Daye With: 
Frequency quency of 
of Thunder Lightning & Ha il Haze Fog Squall 
S&orm Daye Thunder Daye 

Ja.nuary 0.2 2.5 0 25.0 23.6 0 

February 2.2 5-9 0 22.0 20.5 0.1 

:Mar ch 6.0 13.7 0 25.1 24.7 0.3 

Ajril 11.2 17.9 Q 16.4 17-5 0 

Ma. y 17-3 27.1 0 7·9 13.2 0.3 

June 11.7 19.9 0 7.1 10.2 0 

Ju1y 12.8 20.8 0 5·7 8.7 0.9 

Au gu at 11.2 19.8 0 4.6 12.6 0.2 

September 14.0 23.8 0 5.2 12.1 0.2 

Ootober 12.1 22 .. 6 0 6.8 13.8 0 

lTovember 4.4 10.6 0 8.6 16.0 0 

Deoember 0.3 0.7 0 18.0 20.7 0 

Total 103.4 184.9. 0 152.4 193.6 2.0 

Period 1948-57 1948-57 1943-52 
.. ., ____ ... - - -

Source: Meteorological Department, Royal Thai Navy 



Table 5 MONTHLY FREQ,UEUCIES OF WilfD DIRECTIOl~, 

BANGKOK, 1950-1954 

Average 
Percent from: Average Maximum 

Velocity Velocity 
Mon th !l NE E SE s sw w NW Calm ( B • F • ) ( B • F • ) 

.Jan. 15 23 15 4 8 ' 4 8 20 1.2 5.0 

Feb. 5 12 17 13 21 14 2 3 14 1.5 5.8 

Mar. 3 7 8 11 35 19 3 1 14 1.7 6.4 

Apr. 2 5 6 14 35 17 5 1 14 1.9 7.4 

May 1 3 5 12 30 18 8 1 22 1.4 7.4 

.June 1 1 2 10 35 25 8 1 18 1.5 7.8 

Jü1y 1 1 3 9 26 27 12 2 19 1.5 7.8 

Aug. 1 1 2 6 26 26 21 3 16 1.6 7.6 

Sept. 5 4 5 8 19 21 13 4 21 1.3 6.2 

Oct. 21 17 8 6 7 6 6 7 22 1.2 6.4 

llo v. 34 23 7 1 1 2 3 11 20 1.1 6.8 

Dec. 35 24 6 1 1 1 2 19 13 1.3 5.2 

(percent given to nearest nos.} 

14 

l~ote: Extreme wind ve1ocity observed in the period of 19 years, 

1934 - 1959' is 11 Beaufort Sca1e or 62 to 72 m.p.h. 

on April 13, 195'2. 

Source: Meteoro1ogica1 Department, Royal Thai Navy 



d. Relative Humidity 

The relative humidity is usually at its lowest du•ing 

December and January, while during the hot season in March 

and April, the moisture content of the air becomes moderate­

ly high. The afternoon humidity usually remains low. During 

the rainy season, the monthly mean relative humidity risee gr 

graduall~ and reaches its peak of about 80 percent between 

August and October. Tben the maximum relative humidity 

decreases to its lowest point of the year, 66.1 percent, in 

December or January. (See Graph 3, Table 3) 

e. Cloudiness 

From November through March, a clear sky is frequent, 

particularly during the forenoon and at night. Most of the 

clouds are high clouds, although fine weather cumulus may 

be seen occasionally. 

During the rainy season, the clouds are almoet entirely 

cumulus, cumulanimbus and stratocumulus. Aperfectly clear 

sky is rare during this period, except in June, when fine 

weather, particularly before neon, may occur for frequent 

intervals of two to three daye. Average cloudiness is 

about 6 oktas during this season. 

f. Tbunderstorms 

fhunderstorms ohiefly occur in May, and secondarily in 

September. The main causes of these thunderstorms are 

thermal convection and shear lines moving from the north, 

which ocour in the afternoon or early evening hours. 

(See Table 4) 



Table 6 TROPICAL CYCLONE FRE~UENCY 

THAILAND, 1947-1955 

Mon th Upper Thailand 

Ja.nuary 

February 

Mar ch 

April 1 

May 

June 1 

July 1 

August 1 

September 6 

October 3 

llovember 

December 1 

16 

Gulf of Thailand 

1 

1 

2 

1 



g. Surface Winds 

The weather from November to February is governed by 

the characteristically cold and dry continental wind system. 

The prevailing winds are mainly from the south in the after­

noon and evening hours. In the early part of the day, the 

wind is generally variable. Prevailing winds are mainly 

south, southwest and west. (Bee Graph 4, Table 5) 

h. Typhoons 

There are a number of tropical cyclones occuring in 

September and October. The following summary shows the 

number of tropical cyclones which entered Thailand from 

the east during the years 1947 to 1955. (Bee Table 6) 

17 



II CLIMATIC FACTORS INFLtœnTCING THE DESIGN OF BUILDINGS 

A. BtOclimatic Conditions 

The primary factors that make up "climate" in its 

impact on human beings are physical; the temperature and 

the humidity of the air, its rate of movement, and the 

radiation of surrounding surfaces. 

The body is in the normal comfort zone when the 

outside temperature ie between 70 -80 F and relative 

humidity is about 65%. At extremely high temperature and 

relative humidity, air movement is needed to re-introduce 

drier air and increase the evaporation rate from the skin. 

"The most important aspect of comfort is probably 

thermal, which is related to the energy balance of an 

individual in any environment. The economical reduc~ion of 

thermal stress should, therefore, be a primary objective 

in building design". (1) 

B. Effect of the Sun on the Earth 

When the sun's rays reach the earth's atmosphere, 

about one-third of the sun's energy hits the earth's 

surface and ie promptly turned 1nto other types of 

energy. Evaporation, convection, heat conduction, 

reflection and radiation occur. 

18 

(1) Page, J.K.: "Some Aspects of Architectural Bioclimatology", 
International Society of Bioclimatology and 
Biometeorology, --First Bioclimatological 
Congress, Vienna, September 23-27, 1957 p.6 
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The amount of radiation received depends on seven 

factors: ( 2) 

1. Position of sun according to the time of day 
2. Posttion of sun according to the season 
3· Clouds and other obstruction 
4. Direction of slope of station 
5. Angle of slope of station 
6. Height of station 
~. Situation with regard to surroundings 

In Bangkok, the cloud amounts are relatively high. 

The upper surface of thick cloude reflects about three­

quartere of the sunfs radiation back into space. This 

meane a great losa of heating power which is accentuated 

by the fact that in cloudy regions the amount of water 

vapour in the air ie relatively great. Bangkok is flat, 

and has a great river, the Chao Phraya, nearby, with several 

canals and waterways. The neighbourhood of a small canal 

or a shallow body of water is in an unfavourable situation 

during the hot months becauee of the high temperature 

since active evaporation makes the lowest layera of air 

very humid, eepecially in calm, sunny weather. 

The large and deep Chao Phraya River is deep enough 

to absorb the sun's radiation without warming up, and has 

an appreciably cooling and moderating effect on the air. 

a. The Sun's Position 

The path of the sun is definite at different times of 

the day and the year. There are many methode of determining 

or recording the sun'e position. 

(2) Aronin, Jeffrey Ellis: Climate and Architecture, 
Progressive Architecture Book: New York 
Reinhold PUblishing Corporation, 1953 

20 
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b. Sun-angle Caloulator Deviee 

The position of the sun may be determined by the 

deviee method, or "Sun-angle Calculator" developed by the 

Libbey-Owens-Ford Glass Company, Toledo, Ohio, and prepared 

by Aeronautical Service Inc., Washington, D.C. 

From calculation of the altitude and azimuth angles 

of the sun for Bangkok, a similar deviee might be developed. 

The following page shows the "sun-arigle calculator" deviee 

for Bangkok, Thailand. ( Figure 4) 

c. EXclusion of Solar Radiation from Buildings 

Almost every day of the year, the air in Bangkok is 

really hot. The exclusion of solar radiation is necessary 

in building design. There are four main p_rinciples which 

apply in exclusion of solar radiation: 

1. Shading ; i.e. preventing direct sunshine from 

falling on those parts of the building; 

2. Reflections; i.e. using the reflective qualities of 

various surface finishes auch as white-waehed and 

white-painted surfacee eo that as little as possible 

of the sun's radiation is absorbed by the building; 

3. Ventilation; i.e. providing for full air movement 

and convection in roof apaces and wall cavities; 

4. Thermal capacity; i.e. by using materials which do 

not sâore up heat from the sun. 

Shading is aohieved by using overhanging eaves, sun-break 

deviees according to sun-angle calculations, canopies, 

pergolas; light slabs or light-weight top roofs to shade 

22 
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a flat roof below. The various typee of overha.nge and 

sun-break deviees are shovm in Figures 5 ~ 6.7> 8, and 9. O.) 

Reflection concerne the reflectivity or diffuse relection 

co-efficient of a material which determines the fractional 

quality of radiation from the sun that is reflected from 

the surface without change of wave length: 

1. white-washed or white-painted surfaces are good 

reflectors; 

2. red, green and brown-ooloured surfaces are poor 

reflectors; 

3. black surfaces are very poor reflectors. 

Whitewash is clearly the best reflector, but sinoe it needs 

constant renewal, white epar chippings are a good alternative 

and form a more permanent surface. 

Ventilation is diecussed under "Wind and Ventilation" 

29 

Thermal Capacity -- in humid, tropical climates suoh as Bangkok 

there is usually not a great variation between day and night 

temperature, therefore a heated structure has little chance 

to cool off rapidly at night. 

This fact should be carefully considered in connection 

with the building conoerned: for example, a heavy, reinforoed 

·concrete roof over a room to be used at night will prove a 

considerable disadvantage, which when added to the disadvant­

agee of expansion and contraction, indioates that a light­

weight conorete is preferable. 

(l) Olgyay and Olgyay: Solar Control and Shading Deviees, 
Princeton University Press, N.J. 1957 



d. Note on Glare 

In Bangkok, the sky rather than the sun is the main 

source of radiation. The sky in the h6mid tropics is 

bright and glaring when thinly clouded, but dull when 

thiokly overoast. Where these conditions prevail, it is 

important to provide a means of cutting off a direct view 

of. the sky from the interior of a building. This end oan 

be aohieved by the use of louvera of certain types, tinted 

glass or similar deviees. 

Glare in towne often oomes from reflection from white 

buildings. It can be alleviated by the avoidance of white 

on walls and the subwtitution of other light colore. 

Careful planting of trees and shrubs around buildings 

can also minimize the effect of glare, and climbing plants 

on loggias outside windows will help to reduce the effeot 

of glare in the interior of a room. Glare from pavements 

may be avoided by encouraging grass and foliage outside 

the building not only to avoid glare but also for their 

aoothing effeot and because the air near growing thinga ia 

cooler and therefore better for human consumption and 

comfort. (See Figure 10) 

c. Wind and Ventilation 

Wind ventilation is one of the most important factors 

to be considered in designing buildings in Bangko~. It is 

needed for human comfort. 

It ie necessary to oonsider two aeparate effects when 

30 
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coneidering ventilation by natural forces: (See Figures 11, 12) 

(a) wind effect and (b) stack effect. The firet is important 

for daytime ventilation and the second is important for 

night-time ventilation, due to the calmness of the wind 

during early evening. 

a. Wind Effect 

It is important for archi tects to be aware of the 

following facts: 

1. "The wind tends to travel ineide the building in 

the same direction as it travels outside, because air has 

inertia. It is more desirable to place a window to the 

direction of the wind than to make an angle to the direction 

of the wind." (1) 

2. The succese of cooling by ventilation depends on 

keeping the speed of air relatively high. 

3. A small opening should be placed carefully in the 

pressure wall to admit a small stream of fast-moving air 

directly on the people to be cooled. A larger opening 
1"1 

should be amde in the suction wall to pul~ air tbrough 

the room and to widen the stream before it leaves. 

4. "An overhang can be ueed to deflect more air into 

the room if there is suction to pull it through". (2) 

(1) W.W. Oandill, S.E.Crits, and E.G.Smith: Some General Con­
siderations in the Natural Ventilation of Euildings, 
Texas Engineering JXPeriment Station, 1951 Report 22 

(2) .. , Report 33 
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5. Different types of windows have different effects 

on the direction and the pattern of wind tlows. 

6. A high building that shields a low building from 

the effect of direct wind may promote a better internal 

flow of air in the obstructed building than a low obstruct.. 

ing building, because a htgh building creates a more intense 

zone of reduced pressure in its lee. 

b. Stack Effect 

"The stack effect resulte from the pressure differential 

set up by density variation between the indoors and out•oor 

atmosphere arising from temperature differences. 

35 

Significant heating of the air may occur, especially in 

crowded rooms because of the energy output of the occupants" {L) 

1. Wind evaporates moisture and dries surfaces: 

Relative humidity increases greatly during the night 

in Bangkok because the outside air temperature is lower 

than in the daytime. Important aspects to be considered 

for building design in Bangkok are: 

--An opening for cross-ventilation at the roof such 

as gable louvera and 4ormer louvera (See Figure 13) 

--Openings in the walls between ground level and 

floor level so that air can circulate through the 

crawl space and keep it dry. 

(1) J.K.Page: "Some Aspects of Architectural Bioclimatology• 
International Society of Biolclimatology and 
Biometeorology, -- First Btoclimatological 
Congress, Vienna, Sept.23-27, 1957 
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The traditional houee on stilts in T.hailand is a 

very good exem:ple of these·· as:pects. 

2. Wind pressure on Buildings: 

When the wind encounters a building it :presses on the 

windward face and exerts a force directed toward the interior 

of the building. On the leeward t'âce, the air is sucked 

away by the wind currents :passing overhead and on each side 

and a low :pressure is formed which exercises a suction effect 

on this side; therefore, the force on the walls is directed 

outwards. 

The air :piled u:p against the windward faces esca:pes by 

passing over the roof. With isolated buildings, the air 

flows past on either side. OWing to its momentum, the air 

blowing u:p the face of the building cannot level out im­

mediately, and there is also a suction or lifting effect on 

a part or the whole of the roof. 

This distribution of pressure causes :problems in the 

construction of walls and roofs of buildings. Dangeroue 

lifting forces on a roof may be minimized by the use of 

longitudinal openings under the ridge of the roof, such as 

a louver, which often forme a part of the system of 

ventilation. (1) 

(1) J.E.Aronin: Climate and Architectur~, Progressive 
Architecture Book (New York: Reinhold 
Publishing Co~oration,) 19'3 
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3· Oooling Effect of Wind: 

The problem ie one of reducing the penetration of 

heat from the roof to the interior, and of reducing radia­

tion at night. Flat concrete roofs with or without a talee 

oeiling below are desirable but are, in many oasee, subject 

to cracking due to contraction and expansion. There are 

many ways to solve theee problems. 

--Finish in whitened aluminum or whatever corresponds 

to whi tewash; 

--Water-cooled roofs. This method has been used by 

some residents in Bangkok with a flat roof. It is 

costly and troublesome to apply; 

--By epraying water continually over the roof; 

--By the double-roof method or by placing light-

weight slabs on blocke above concrete roofs. This 

method seeme to be the most desirable method for 

flat roofs, but it is expensive. 

One practical type of roof in Bangkok is the one shown 

in Figure 14, which has an upper surface of fair reflecting 

quality (e.g. asbestos) held above a ceiling layer, with 

an adequate air gap between. This roof, being built of the 

lightest materials, has practically no reservoir of heat, 

and cools an hour or two after eundown at night temperature. 

D. Insulation 

The ter.m "insulation" really covers two typee of 

interference with the passage of heat. The simpler and 

better-known type conveniently called "resistance insulation" 

38 
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resiste the passage of heat from a place which ia continuous­

ly warmer to a place whioh is continuously cooler, and is 

provided by materials whioh have a low thermal •oonductivity". 

The better insulator ia one whioh will store up a large quan­

tity of heat during the loading period and give it back again 

when the load ie off. This ie conveniently called "oapaoity 

ineulation" and as ie well known, still air has the loweet 

thermal conductivity, and materials auch as dry wood, cork, 

fibreglass and rock wool, which hold air in their interstices, 

are among the beat insulators under steady heat conditions. 

"OUter surfacee exposed to direct sunahine under calm 

conditions may attain a temperature of 165 or more. There­

fore, for this flat zone in order to maintain a oomfortable 

76 F interior house temperature, insulation and other pro­

tection will be required against a ther.œal gradient inward 

of approximately 70 F. This stress may be reduced by shading, 

air movement, insulation or surface evaporative cooling." (1) 

~: A roof is required for insulation from sun. 

Flat roof: Figure 15 shows the practioal way of 

designing this kind of roof. 

Double roof: This will aid in preventing accumulation of 

heat indoors and in sheltered open spacee. 

(l) Dr. Douglas H.K.Lee: Physiological Objectives in Hot 
Weather Housing 
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One practical roof in Bangkok is the roof in Figures 

14 and 16B, which has an upper surface of fair reflect­

ing quality held above a ceiling layer with an adequate 

air gap between. 

!!!1: A wall of any material should have a ventilated 

cavity or space separating inner and outer walls. 

Solid and massive wall-construction should be 

avoided to prevent heat conductivity (Figure 16B) 

Floor: Openings should be provided in the walls between 

ground lwvel and first living floor level so 

that air can ciraulate through the crawl space 

and keep it dry (Figure 160) 

E. Rainfall 

The effects of rainfall include: 

a. Flooding 

In some parts of Bangkok, which are low, flooding 

always occurs after a heavy rain. The only solution is to 

raise the floor level of the building higher than the highest 

flood level. However, with the Chao Phraya Rive• Dam at 

Chai Nart, the damage of flooding from the Chao Phraya River 

will now be wliminated. 

b. Soil Erosion 

The level of the water in the public drainage system or 

nearby waterways has to be considered before designing any 

drain. The shape and slope of the drain must be suffioient 

to promote quick drying. Any road or surface to be drained 
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must be hard enough to withatand erosion effect. 

c. Variation in Moisture Content of the Ground 

Moieture content of the ground is important for a 

number of reasone affecting the design, excavation and 

maintenance of foundations. Precipitation may also affect 

the etability of the foundationa after the building is 

completed. 

A specifie type of failure occurs in expansive soil 

in hot climates, where the avaporation from the regions 

under the building tende to be lower than the evaporation 

from the eurrounding terrain. The moist soil regions formed 

under the building ewell, forcing the walls outward and 

producing a very characteristic pattern of cracking. How­

ever, this phenomenon is rarely seen in Bangkok. 

d. Damp Penetration 

The problem of aeseseing the probability of rain 

penetrating any particular form of construction is more 

complex. Heavy masonry walls, for exemple, are capable of 

absorbing a considerable amount of moieture, acting like a 

eponge, holding much of the water as it reaches the surface 

and releasing it slowly over a considerable period of time 

afterwards as water vapour to the atmosphere. 

The answer to theee problems consista in providing a 

long canopy or eaves to protect the walls from driving rain 

and also to keep sunshine off the walls. This overhang may 

do double duty by protecting the wall from the extremes of 

saturation and rapid drying. 
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e. SUrface Erosion of Building Materials 

Rainfall contributes to the weathering of building 

materials in a number of ways. The only way to obtain 

reliable information about the effects of rainfall on 

building materials is by natural exposure tests, though 

sometimes an indication of relative performance can be ob­

tained by an accelerated weathering test. 

t. Thermal Shock 

The failure of concrete roofs in Bangkok is probably 

linked with the incidence of heavy rainfall after a pro­

longed spell of hot sunny weather. 

g. Problems Connected with Carrying Capacity of Gutters 

The aize of gutter should be related to the local peak 

intensity of rainfall. If for any reason it is not desirable 

to install gutters, it is necessary to build aprons projecting 

beyond the eave-drop of brick, stone or concrete. These are 

usually in conjunction with ground gutters with adequate 

proportions. Figure 17 shows a well-designed roof gutter 

and downspou t. 

F. Lands cap ins 

a. Shading Effect of Trees and Vegetation 

Trees and shrubs, if planted, reduce air-borne sounds 

with great efficiency. Trees can be utilized to shade the 

roof and walls and the surrounding ground. Vegetation 

normally cavera the ground under warm humid conditions and 

full advantage should be taken of reductions in reflection 

and thermal emission which it causes. 
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Trees, also, should be selected according to their 

attractiveness and usefulness for shading. To achieve 

sufficient shading, trees have to be placed strategically. 

As the sun passes in the morning and late afternoon at a 

low altitude angle, trees give their beat performance on 

the east, southeast and on the west and southwest; low 

sun-rays cast long shadows, which can be utilized effective­

lyon those aides, otherwise difficult to protect from the 

sun's heat. At midday, the sun's path is high and the rays 

can be intercepted easily with an overhang. At this time 

of day trees on the south perform poorly, casting their 

shadows near their trunks. At noon, an overhang shields the 

building. In the early afternoon, trees on the southwest 

corner proteets the west side. For complete shade coverage 

there should be further trees to the west. ·(Figure 182) 

b. Air Flow Utilization affecting Trees and Ventilation 

"--The foliage mass of a tree serves as a direct block 

to the passage of air. 

-- The speed of air movement directly underneath a 

tree is measurably increased with respect to speed at stations 

of the same height on the lee and windward sides of the tree. 

-- Planting can materially affect the movement of air 

through and about a building. 

-- Depending on the way it is used, planting may 

augment or reduce the natural air flow through the building. 

--Planting may cause actual change of direction of 

air flow wi thin the building. 

47 



-------

FIGURE 18 

-----..., -, 
1 
1 

1 

SECTION ANPP'LANOf HOUSE. SHOWINE> LOCATION Of' 'IE:GETATIOW AND 0\1511::.\-fANG 

48 



FIGURE. ICJ 

~ 
( 
1 
1 

\ 

LAR GE HbPGt:;S: "i 

FEE'""!' 1'-ROM B Ull-tltNC:> 

r~eÇ;S 5 fE'&T Ff': C>t'Vl 

f:;.<.lll--PIN0· CORNE'RS 

~ . \0 F€'ET 

F R.ol-'\ \2;U\l-OtNb 

49 

T R'EES \CFt~ 'F'~M 

BUlL-,l>IN6 l'r N ]) 17 

G+~ 
~ 

HED6E -BU lLDING COMBI NATION~ TREE HEDSE-BùiLDING COM BlN i\T tONS 



50 

-- Planting on the lee aide of buildings hae little 

or no effect on the movement of air through the building 

unleee it ie 'ncsuch a position that it obetructs the 

outlet openinge. 

-- Air loses about 50% of i te epeed on sharp turne." 

(1) 

(1) Referencee: "Landscape Architectural Development and 
Natural Ventilation" Landscape Architecture 
Q.uarterly 

Dr. Douglas H.K.Lee: Solar Control and Shadins 
Deviees 
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L. PEOPLE 

A. Size and Density of the Population 

f.he population of Thailand numbers 21,076,000 accord­

ing to recent reports based on the 1957 censue. Censuses 

are taken every ten years: the first was taken in 1937, 

giving a total of 14,464,105. In 1947 the official total 

was 17,442,689, and increase of 2.9 millions. For the ten­

year period of 1957. there was an increase of 3 percent 

per annum or a total increase of 5.2 million. There has 

been a consistent increase during this century but no 

spectacular growth. 

The average deneity is about 44 persona per square 

kilometre. The Chao Phraya Valley has over 600 persona 

per square mile of cultivated land and certain sections of 

the extreme southeast coast have over 3,000. Bangkok, 

the capital, has the highest density of 1,000 per square 

kilometre, followed by the aister city of Thonburi with 784. 

The third city, Ayudhya, has a mere 146, while the rest 

of the city and towns in the provinces lie far behind. 

B. Occupation 

Of a total population 1947 of 17.5 million persona, 

nearly a million were economically active. In Bangkok in 

the same year out of a total population of about 889,538, 

there were about 379,394 persona between 15 and 65 in the 

employable age group. ( See Table l) 
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Table] 

Occupied Population by Industrial Group 1947 
(14 years of age and over) 

Total Male Female 

Agriculture, Forestry and 7,683,966 3,882,704 3,801,262 
Fishing 

4,805 4,261 Mining and ~uarrying 544 
Manufacturing 19~,875 128,~03 66,972 
Construction ,149 7, 53 296 
Electricity, Gas, Water 

2,182 and Sanitary Services 2,040 142 
Commerce 706,974 352,031 35'4,943 
Transport, Storage and 

65,860 61,919 Communication 3,941 
Government and Personal 

Services 273,688 225,789 47,911 
Activi ties not otherwise 

described 114,374 79,059 35,315 

Source: Thailand :trational Economie Council (Central Statistical 
Office), Statistical Yearbook, 1952 

It may be noticed that the government is the largest 

employer of professional and clerical workers. The vast 

majority of the better-educated Thai are smployed by it to 

staff the schoo1 system and the extensive administrative 

network. Thai administrators are also employed in the many 

government-owned or operated industries. Obviously, in Bangkok 

where the Ministries are located, government employees are 

round more than in any other area. 

C. Wa.p;es and Hours 

The work week is set by the new labour law at 48 

hours. For work beyond this limit, additiona1 wages at 

lt times the usua1 rate must be paid. Employees are 

ensured one break during each day, one free day per week 
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in addition to traditional holidays, six daye paid vacation 
'• 

per year. Exceptions in the payment of overtime are made for 

several important groups of workers. The number of hours 

usually worked in T.hailand varies conaiderably. The work 

week of civil servants and of employees in government-owned 

factories is 33 hours. In the majority of other occupations 

it is between 48 and 63 hours and watchmen as many as 84. 

Eatimates of prevailing weekly'wages (in Baht; 1 Baht 

equals 5' cents) in the Bangkok area for various occupations 
f 

in the first six months of 195'4 were as follows: 

Male 

Professional 330 baht 
420 
188 

Managers (proprietors & officials) 
Clerical lnd related workers 
Salesmen and related workers 
Farmers, fishermen 

140 
88 

174 
workersl5'7 

134 
132 

Transport operators 
Craftsmen, production process 
Ma.nua.l workers and labourera 
Service workers 

Female 

169 baht 
263 

là~ 
23 
-
85' 
82 
83 

Differences in wages paid to skilled and unskilled 
la'b 
labour may be seen from the monthly wages paid in 195'6 to 
workers 
workers in various industries. 

Highways 
Sawmills 
Factories & rice mille 

Skilled 

500-1,400 baht 
600-1,200 
600-1,600 

U'nskilled 

400- 6oo bah t 
300-800 
300-600 

At the same time, the prevailing wages of certain 

other groups were as follows: 

Mine Workers 
Rubber tappers 
Clerks 
Elementary teachers 
Accountants 

800-2,000 ba.ht 
900-2,5'00 
5'00-1,5.'00 
4.5'0-1,600 

1,200-2,400 
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Wages outside Bangkok are somewhat lower than those 

in the city. The government employees are differentiated 

by salary group. The salary group whioh is under 6,000 

baht per annum is selected as the basie for this design 

solution. 

D. Standards of Living 

There are two different standards of living in Thailand, 

urban and rural. Eighty-five percent of the population 

lives in rural areas. 

Most rural Thai are remarkably indifferent about their 

housing. The climate is so mild that elaborate shelter is 

not required and heating arrangments are unneoessary except 

in certain sections of the mountains in the North. Only 

in the last quarter century has houeing become a problem. 

Materials have become much more scarce; teak is beyond the 

reach of all save the most wealthy, other hard woods have 

acquired export value, and bamboo and palm leaves, as the 

primary building materials oost much more than formerly. 

Rural familias and-meighboure co-operate in building houses 

as they have always done, just as they do in rice harvesting 

and other activities. 

One general type of house is basic to all rural groups. 

Bamboo and timber are used for the walls; palm leaves, thatches, 

wood shingles and clay tile for the roof; timber for the 

floor, and teak for door and window frames. The finest rural 

houses are entirely of teak, but it is now increasingly rare 

to find a new house built of this material. 
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Regardless of the material used, the plan of the house 

ie the same: a large central room as a family room (as in 

the U.S.) and small, plain bedrooms. The kitchen is usually 

built away from the main dwelling. 

The compound is a family island, attempting to achieve 

self-sufficiency. The number and variety of out-buildings 

in a peaeant's compound is an indication of his degree of 

wealth. 

Urban housing, especially for lower income groups in 

Bangkok, is built of timber. The largest rooms are about 

10 feet square, which often houe familias of five or more. 

For the middle clase there is virtually no housing 

problem, although the quality of better housing varies con­

siderably. A typical house for this class in Bangkok is 

a small timber two-storey residence with wooden walls and 

cement tile roof. The lower floor is usually concrete, a 

small room at the entrance is used for reoeiving general 

guests and attached is a dining room and a larger general­

purpose room. A room nearby serves for bathing. Two or 

three private bedrooms are upstaire. The kitchen is in­

variably apart from the house but connected to it by a covered 

passage. A pantry or kitchenette is qui te popular, located 

close to the dining room. 

The houses of the elite are scattered about Bangkok, 

and in the outskirts. The principles are about the same as 

in the middle-olass house, but on a larger ecale and more 

luxurious. The effort is still made to be completely in­

dependent. 
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2. SOCIAL STRUCTURE 

The basic socio-economic unit in Thai society is the 

family, oonsisting of a man, his wife and their children, 

resid,ng either in a single house or in several houses in 

one compound. 

In most areas the community is a village and the sur­

rounding area, all of whose inhabitants attend the same 

Buddhist temple (Wat). 

In the rural Thai cormnunity, there are friendship 

associations based on mutual interest in:;such activi ti es, 

recreation or mutual economie aid. 

All Thai recognize themselves as belonging to a unified 

culture, for which the religious, political, social and 

economie capital is Bangkok. From the point of view of 

unified national social structure, all Thai would agree that, 

in general, people who live in Bangkok have higher social 

statue than people of similar wealth who live elsewhere. 

The Thai village :·has a vi rtually classless society, 

but the city has a highly stratified class sywtem. A good 

number of for.mal associations exist in Bangkok, but virtually 

none in the village. The purposes served by the few groupings 

which do exist in village areas are entirely different from 

those served by Bangkok organizations. Finally, the criteria 

for assigning people to different statua are different in 

villages and in the city. 
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Within Bangkok, class statue or membership is deter­

mined on the basie of an individual's of a family's position 

or rating in one or more of five categories: economie standing, 

politioal power or connections, education, outlook on life, 

and family background. Members of the nobility, for exemple, 

pos~ess superior family background and a good education, but 

they oan hardly compare with the next olass below them as far 

as economie holdings and political standing are oonoerned. 

The use of the term "olass" is in itself somewhat mis­

leading. Most Bangkok people are aware of general olass 

distinction and of their own statua in relation to others, 

but by and large, members of a partioular olass 4o not have 

a strong sense of identity with other members of their own 

olass. Present urban society is charaoterized by an extra­

ordinary amount of statue (or olass) mobility both up and 

down the ecale; people are oonstantly changing jobs, changing 

their prestige and class position, and moving in and out of 

the city. As a result, class lines tend to beoome blurred 

and unolear. 

The population aize of the olaee groups is diffioult 

to determine. A very approximate estimate may be made on 

the basie of occupation, which is a fairly good measure of 

statue in T.hailand, ueually indicating economie standing, 

degree of politioal power and amount of education, though 

not olearly reflecting the other social valuations involved. 
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The proportion of the Bangkok population which can 

be placed within the old elite numbers lese than one percent; 

possibly fifty percent is in the upper-middle class; about 

twenty percent in the lower-middle class that is selected 

for the design solution in this thesis; and approximately 

twenty-five percent is in the lower class. 
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3· CULTURAL AND GENERAL PATTE!Ui OF LIVING 

Thailand is the only country in Southeast ABia that 

has never known colonialism, either political or cultural. 

This tact has affected its culture as well as every other 

aspect of the life of its people. 

In former daye there were constant raids and wars of 

conquest among neighboure. The oonquered people were removed 

wholesale from their old homes as prisoners of war and 

domiciled in various localities within the victorioue lands. 

There came too, every now and then, emigrants from neigh­

bouring countries due to accidents of history. These inter­

mixed with the natives of their adopted land and became 

assimilated after a few generations into one whole. Such 

was the case in both Thailand and its neighbouring countries. 

The ethnie elements of the race in Thailand are more mixed, 

especially in the central and southern areas, while in other 

areas they are more nearly of one stock. The culture of 

Thailand is therefore, due to the above facts, unified but 

with regional diversities in different proportions due to 

varying alien elements. 

The culture of Thailand as expressed in its religion, 

arts, literature, social system, habits and customs reveals 

a unity in a general sense with its neighbours, but with 

distinctive characteristics. 

To study one nation's culture is to study it as a 

whole. Fundamentally, the culture of Thailand may be summed 

up in religion. Arts and literature, the social system, 
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habits and customs developed and clustered around religion. 

Only in quite recent times has there been some adaptation 

in the culture due to Western influence. This culture tends 

to become secular in the progressive parte of the country, 

but to the people as a whole, religious culture ie atill a 

living force. 

The traditional religion of Thailand ie Buddhism, 

which is derived largely from the ancient Buddhist centre 

of Ceylon. 

The great emotional attachment all Thai have to the 

doctrines and rites of the Buddhist order forme an eseential 

base of their lives; Buddhiem ie constantly woven into 

their thought and actions. The !!! ie the religious and 

social centre of the T.hai community. The Buddhist monastery 

remains the most reepected institution in society and much 

closer to the heart of the people than is the government. 

The monks represent the Thai'e cultural traits, and can be 

the most influential, respected and important individuals 

in the local community. The acquisition of merit is an 

essential part of life and a great amount of time and energy 

is expended for this purpose. 

Rural Thai are eatisfied with their way of life and 

have no urge or compulsion to change it. Thai rural dwellere 

live in simple but adequate houses, ueually of their own 

construction, made of teak or bamboo and raised on stilte 

to avoid flooding. The eurrounding small plot of land 

may be fenced. Part of the land is used for a kitchen garden, 

and there is usually a threshing ground and place for 

6o 
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Figure 20 

HOUSES OF V ARIOUS CLASSES 
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rica storage. The family's chickens and ducks live in 

the compound, the bullock shed is located baside it. 

T.he houses of the Thai lower-middle class and work­

ing class are usually small wooden structures wi th two or 

three rooms built in a small compound. Lower class groups 

usually live in slums or house-boats. 

As in this country, offices, schools, factofies and 

shops open between eight and nine o'clock; children and 

adulte go to school and to work on crowded buses and street­

cars. Schools close between two-thirty and three-thirty; 

offices close between four-thirty and five. Almost everyone 

is home by six for the evening meal. 

In the upper-olass urban type of family, there is a 

muoh greater differentiation of sex roles than in rural Thai­

land. Family income does not depend, as it does in the rural 

family, on the active working help of wives, and hence women 

do not participate to any extent in male activities. Edffer­

entiation in sex roles also influences the upbringing of the 

obildren. Girls become proficient in the home arts required 
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to run a graoious household. Sons are tutored to learn the 

skills which would fit them for occupations, traditionally 

government service, in which family wealth, statue and prestige 

would be maintained. In the lower-olass groupe, occupations 

tend to become sex-boup.d, wi th new fields of epecialization, 

men becoming bus-drivers , for example, and women emerging as 

hair-dressers. 



The Tbai are polite and friendly. Manners are an 

inherent part of their character, inculcated from the 

earliest years by habits of respect for parents, elders, 

priests, teachers and others to whom respect is due. 

Source: Central Statistics Office, Office of National 
Economie Development Board, Ministry of Economie 

Aff airs 



PART III THE HOUSING SITUATION 

nr TH.AI LAND 

1. REASONS FOR HOUSING SHORTAG.E 

2. GOVEmiMENT POLICY 



1. REASOUS FOR HOUSH1G SHOR TAGE 

Bangkok is a many-centred capital city: a port, 

a business centre, a Royal centre and a reaigious and 

government centre. Since the war, it hae become an inter­

national centre. 

Cities have been allowed to grow without control, 

rege,r~ees of elementary human needs, until they have become 

practically unmanageable. 

The idea that a planned policy of decentralization 

of industry should be based on an urban land use policy is 

the only solution to this problem. 

The population of Bangkok, including ite straggling 

suburbe had, according to the ceneue of 1947, reached 

691,000. By 1955 i$ had grown to about 1,089,500. The 

annual rate of increase is 7.23 %. 
It is believed that the present population of the 

Metropolitan area might normally increaee from the present 

population of lees than two million to about seven-and-a-half 

million by the year 1990. 

In the face of this dilemma of a growing population and 

increasing numbers of new familias, it is suggeeted that etrong 

programe are necessary, aimed at distributing economie develop­

ment to other sections of Thailand; in this way the Bangkok 

area may be kept to four-and-a-half million. Even this 

moderate growth will put a strain on the economy with regard 
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to decent sanitation, housing and circulation. (1) 

The real housing shortage existe only in the city, 

and especially in Bangkok. The factors are 

1. the rapid increase of the population in the metrupolitan 

area and the growth of the city, 

2. the migration of rural people into the cities, especially 

Bangkok, the capital, in search of permanent and seaeonal 

e.mployment, 

3. the obsolescence of houses through lack of repaire, and 

the rebuilding of existing houses with a loss of a certain 

relationship, 

4. the large number of immigrants to Thailand, especially 

C~inese; these mostly eettle permanently in Bangkok, and 

the rest are thinly scattered throughout the country, 

5. the clearance of slum areas for better living conditions, 

6. fire damage. 

2 

(1) Estimates from the planning program for the Metropolitan 
region of Bangkok by Professer R.B.Graeley of the Depart­
ment of City and Regional Planning, Massachusettes Inatitute 
of Technology, Cambridge, Maas. 



2. GOVERlmENT POLlCY 

The government of Thailand hae a two-phase program 

to alleviate the shortage or inadequacy of housing, namely: 

The Houeing Project Office, and the Self-help Settlement 

Housing. The Houeing Project Office wae begun ae early 

as 1942 to build new houeing and to modernize exieting 

houeing. 

Arrangements were made to rehouee the dieplaced familiee 

in better houeee. ln 1948 the government announced its 

policy to meet the pressure of growing population and in­

duetrial expansion by providing the people with adequate 

ehel ter. 

The Department of Public Welfare of the Minietry of 

the lnterior wae responeible for carrying out this program, 

which constructed 585 apartmente and houses in the first 

four years of its operation. 

The major progrsm is the provision of adequate housing 
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to low-income families in Bangkok and Thonburi where the need 

is greatest. The Department of Public Welfare ie planning 

houeing for 1,499 familiee already regietered. The govern­

ment, in 1956, had plane to grant houeing loans to an addition­

al 2,000 families. 

The second phase of the government'e housing program 

consiste of assistance to residente of eelf-help settelemente 

who need ehelter. This self-help eettlement program wae 

started at Saraburi in 1941 and 751 houses have been built 



in these settelements by the government. 

One of the most interesting of the Rural Re-settl~ent 

projects which were sponsored by the govermment is the 

development and utilization of uncultivated lands of the 

Bangpa.kong settlement in 194:1-1950. The resul ts have been 

to draw settlers from the surrounding districts and ·a1so 

from Bangkok and ite surrounding townships, to which many 

rural families migrated during the war. 

The government program is not only a houeing construc­

tion program, but it also emphasizes over-all community 

development. The government also assiste needy settlers 

by the provision of building materials, land clearing 

machinery, road-building and other heavy equipment. 

Houses and apartments have been built variously of 

brick and wood, the structures being designed to meet the 

requirements of the climate and to fulfil the needs of 

the rewidents. Water and electrical facilities are pro­

vided and careful attention is paid to the convenience of 

location and availability of transportation. 

' ' 
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Figure 21 

VARIOUS HOUSING PROJECTS 
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PART IV : BUILDHTG MATERIALS AND COl:TSTRUCTION 

METHODS 

1. BUILDING MAT.ERIALS 

A. Cement 

B. Steel 

c. Raw Materials 

D. Electric Power 

E. Cla;y Products 
a. Bricks 
b. Til es 
c. Other clay producte 

F. Building Stone, Marble, Gravel, Lime and Sand 

G. IffiPorted Materials 

H. Fittings and Furniture 

I. Plywood 

J. Building Boards 

K. Forestry and Timber 

2. PREFABRICATION 

3. OTHER CONSTRUCTION METHODS 

4. OOST OF COliSTRUCTION 

A. Land Oost 

B. Materials 

c. Labour Oost 



1 • BUILDING MAT.ERIALS 

There are two groups of low-cost housing according 

to the area in which the houses are built, either serving 

the government employees or workers engaged in urban and 

industrial areas, or the rural population. The materials 

required for construction of these two distinct groups of 

houses vary widely. The materials for permanent housing 

of an urban nature are avâilable in large quantities in 

bath local and imported materials. Rural housing is almost 

entirely based on indigenous materials. Materials for 

low-coet urban types of housing are more or lese uniform all 

over the country. But in rural areas, materials vary in 

different regions according to their availability and the 

climate. 

In Thailand, building materials are predominately 

organic materials. An approximate estimate of the propor­

tional application of local materials to housing construction 

throughout Thailand is as follows: (1) 

Brick and concrete 
All timber 
Timber and bamboo 
Bamboo 

12 percent 
35' " 
40 " 
28 " 

All-bamboo dwellings are chiefly found in the Northeast 

region. Timber, brick and concrete houses are round mostly 

in cities and towns. 

(1) Royal Thai Forestry Department estimate, 
April, 1959 



A • Cement 

Until 1958, there was only one cement factory in 

Thailand, established in 1913. This factory exported to 

Singapore, Penang and the Northern Malayan States. Its 

production wae 386,000 metric tons in 1955 and 475,000 

tons in 1957. A second plant was constructed in 1958 with 

a capacity of 300 tons per day, but this is exclusively to 

provide cement for the large Yan-Hee Dam. Investment has 

been solicited from the public for an additional cement 

factory, approved by the government. 

Cement Production - The Thai Cement Factory manufactures 

asbestos cement as follows: 

1. Asbestos cement corrugated roofing sheets, of which there 

are two types -- a. twin corrugated "Lawn Khoo" sheet, 

70 

50 cm. wide and in the standard lengths 

of 90,120, or 150 cm.; the se are normally 

available on the market, 

b. corrugated sheete 100 cm. wide and in 

lengths of 120,180 or 240 cm., with 

5 cm. deep corrugations. 

2. Flat boards with wire mesh reinforcing, 90 by 190 cm., and 

8 - 10 cm. thick, used as partitioning board or school 

blackboards. Ceiling boards are 60 by 60 cm., 90 by 90 cm. 

or 50 by 50 cm., and 4mm. thick. 

3. Venetian screens in various designs. 

4. Low-pressure piping in different dimensions which find 

a ready use for all sanitary installations. 



All products listed above are used in increasing 

quantities. Other cement producte, auch as conc~ete circ­

ular cess-pite, wa.ter-butts and paving slabe, terra.zzo floor 

tiles and roof tiles are made by many private firme. The 

older traditional roof tiles are of a rectangular interlock­

ing type; these are of fair quality, but with little or no 

lateral strength, as they are of flat section with luge but 

without ribs or corrugations. There are tiles now being 

manufactured in a variety of finishes and colours, which are 

stronger and lees liable to damage in transit and storage. 

Terrazzo work and a type of imitation granite facing, 

applied by trowel and hand-poliehed, is much in evidence. 

Concrete drainage pipes of varicue diameters are usually 

cast on the job, in wooden molds. Reinforced concrete design 

and execution are bold and of a high technical standard. 

Concrete blocks at present are a more economical form 
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of construction than clay bricks and they are very widely 

used. The blocks are locally made in imported machines and 

are now being produced in Thailaftd, using both local aggregate 

and cement. There are many standard sizes. They are pro­

duced by numerous private firms and also by the factories 

of the Department of Industrial Products and State Railroads 

of Thailand. 

B. Steel 

Thailand established an iron and steel induetry on a 

small ecale only in recent years. The plant is about 150 km. 

from Bangkok and produces at present some 350 tons per month 



of round mild steel bars, from 12 to 15 mm. in diameter, 

for use as reinforcement in concrete works. The demand for 

steel products in the country is steadily increasing on 

account of the expansion of industry, the construction in­

duetry in particular. 

c. Raw Materials 

Present conditions in Thailand, where wood fuel is 

plentiful and relatively cheap, seem to indicate that 

iron emelting by charcoal blast furnace will be the most 

satisfactory method of iron and steel production for some 

years to come. The development of hydro-electric power 

resourcee will, however, radically alter these conditions 
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in the future. Iron ore of fair quality was discovered in 

1946. It is now being surveyed and the Thai government is 

anxiously watching for the final resulte which are due shortly. 

All tin is now exported. Other minerale produced to 

some degree include lead, gypsum, antimony and salt. 

D. Electric Power 

The Yan-Hee Dam project undertaken in 1956 by the 

government will meet the greater part of Thailand'e power 

needs. Eleotricity peoduction has been gradually increaeing 

in recent years, mainly in and around Bangkok. Eleottic 

current coneumption in Bangkok increased from 68.5 million 

kilowatt hours in 1950 to 143.9 million in 1955. Areas 

outside Bangkok come under the jurisdiction of the prov­

incial Electric Organization which serves 98 towns and 

villages. 
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E. Clay Products 

a. Bricks 

T.here are two factories for machine-made bricks and 

tiles, which are B.B.T. at Bangbuathong (16 km. from Bangkok) 

and B.P.K. at Thonburi. The product is a standard dry pressed 

brick of good quaLity, usually used for decorative purposes, 

exposing their smobth texture and natural colour without 

rendering. In addition, to the common brick, in wide use 

throughout the country there is a smailer-eized rural type 

of product, invariably underburned and very soft. 

It is used às infilling panels for reinforoed concrete­

framed constructions and rendering-finished on both aides. 

The Thai Cement Factory manufactures fire brick in 

standard sizes, 65 x 20 x 20 cm. and 6.5 x 9.8 x 20 cm., 

also facing bricks in aize 5 x 5 x 15 cm. and unglazed tile 

approximately 1.5 x 15 x 15 cm. for walls and finished floors. 

b. Til es 

Burnt clay roofing tiles are not now widely used except 

for the decorative roofs of the many Buddhist temples. These 

tiles are hand~made, of rectangular shingle-pattern approx­

imately 30 x 28 x 1.7 cm. with semi-circular ends. The 

colours range from very light browns through greens and blues 

to bright reds and yellows. When fixed in patterns on the 

elaborate pitched gable roofs of the !!1 in traditional Thai 

style, the general effect is most striking and colourful, 

particularly in the North. 

A very fragile shingle type of clay tile is still 



to be seen in use in small towns and villages. This is 

approximately 25 x 12.5 cm. in area and exteemely thin 

(about 4 mm.) 

~. Other Clay Products 

There is an abundance of good quality clay throughout 

the delta of the Menam Chao Phraya. The chief sources of 

brick clay are Bang Bua Thong and Bang Pa Kong. All sorts 

of pots, jars, water butta, pipe and cooking utensils are 

made on a cottage industry basie, invariably by hand. 

F. Building Stone, Marble, Gravel 1 Lime and Sand 
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Good limestone ie plentiful throughout most of Thailand, 

quarried by the government and by private firme at Saraburi 

and Rajaburi. Bangkok aleo draws supplies from Ko Sichang. 

Marble ie quarried by the Ministry of Industry and by private 

firme at Saraburi. Enoouraged by the present government, 

production is in inoreasing quantities. River gravel or 

stream gravel is brought to Bangkok by boat from Saraburi and 

Kanohanaburi. Lime is one of the traditional construction 

materials, and is produced from natural limstone. The large 

quantity of local sand whioh predominates in conorete mizture, 

plaster and mortar, is brought from Saraburi and Angthong from 

the bottom of the Chao Phraya. There are two kinds; rough 

sand is used as a component in concrete mixture and mortars; 

fine sand is used for plastering. 

G. Imported Materialf:!. 

A variety of building materials are imported. These are 

mainly steel produots, roofing sheets, hardware, plumbing and 



electrical fittings, paints and small metal items auch as 

hinges, hasps and etaples, etc. A good deal of ornamental 

wrought-iron work is aleo imported. 

H. Fittings and Furniture 

Excellent furniture is made from teak and other high­

quality woods. It is exported to the neighbouring countries, 

while cane is aleo the basie of a flourishing minor family­

type industry producing a great quantity of lounge furniture, 

baeketry, etc. 

I. PlY!OOd 
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The Thai Plywood Factory was established at Phra Khanon&, 

Bangkok, in accordance with the government policy for forestry 

preservation. It produces teak and other valuable plywood 

and veneers for the export market, as well as supplying local 

demand for the common grades. Block board and flush doore 

are other products of this factory. The great demand for 

these items has encouraged extension of the plant to increase 

present quantities. 

J. Building Boards 

There are good prospects for the manufacture of building 

boards. To date the valuable secondary product of the sugar 

factories has customarily been fed back as fuel, in conjunction 

with !ire-wood, to the factory boilers. 

Fibre cement board is a new peoduct since 1956, made at 

a plant located in the outskirts of Bangkok. It is composed 

of wood fibre, chips from various kinds of cheap soft wood, and 
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Port•and cemerit. It is well known by the name of "cellocrete". 

The aize is 1 x 2 m., and there are different thicknesses 

from t" to 1". The product is insect-proof and water-repellant. 

It is mostly used for the pahelling of a timber houee or 

for plastering, for ceiling materiale, for eound-proofing, 

as good ineulation, and as a mold for flat slab construction. 

Another new process has been developed in the same 

period by Sri Maha Raja to manufacture building boards from 

various kinds of chip woods. This firm is planning to produce 

1,400 sheets per day, of a standard aize of 1.25 x 2.5 m. 

It ie proposed to manufacture bui1ding board (also called 

"Shaving Board") of .6 to 1.8 m. The product will be insect­

proof, water-repellant and fire-retarding. It is usually 

used as house interior partitions, for ceilings and furniture 

and on some occasions as flooring material. 

Lath and plaster is widely applied to many types of 

building. Bamboo was used as concrete reinforcement during 

the war: many private buildings and houses were built by 

this method although the numbers have been decreasing since 

the end of the war. 

K. Forestry and Timber 

Thailand posseeses a very rich and greatly diversified 

flora, with a total of probably 10,000 species. Experimental 

research is necesearily centered around a comparatively few 

epecies of the more important economie types. Among all of 

them, teak is pre-eminent. 273 forest revenue stations and 

check stations are maintained in the country, most of them 

in combination with provincial, township, or range officerw. 



2. PREF.ABRICATio:t1 

The Thai Cement Factory has attempted to produce 

a fully prefabricated houee in different sizes and priees, 

approved by the government, but the capital cost is too high. 

Also numerous private firme have made the same attempt, but 

the products have been of unsatisfactory quality. 

Prestressed concrete products are a new production of 

the Thai Cement Factory, which is very popular in the con­

struction field, from the point of view of structuJal 

efficiency and economy both of production and construction. 
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3. OTHER CONSTRUCTION ME!HODS 

c•nstruction and design techniques in the past were 

under the influence of available indigenous materials auch 

as large-scale building in beick masonry. Characteristic 

roofs of·wooden structure were covered with glazed coloured 

tiles, seen in churches and Royal palaces. Rouees mostly are 

of highly-skilled timber construction, although some have 

been built in brick masonry. The first reinforced concrete 

bridge was built in 1923, and later this type of construction 

spread through the country very rapidly. It is used in 

different functional buildings, auch as office buildings, 

factoriee, workshops, bouses and for transportation purposes, 

highways and bridges. 

Modern large office-buildings in Bangkok or in rural 

areas are mostly of reinforced concrete frame construction 

with band-made brick walls finished with cement rendering. 

Wood construction for secondary buildings, particularly for 

bouses, is popularly favoured, because of its light weight, 

oheapness and suitability to the climate. 

The elevation of Bangkok is about 2.00 metres above 

mean sea-level. This causes constructional and drainage 

problems on account of the flat, low-lying terrain. 

Cheapness does not depend simply on the choice of cheap 

material, but also on the method of application. In low-cost 

housing, therefore, the method of construction is also of 

importance in the reduction of oost. 
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Foundation design in Thailand, particularly in Bangkok, is 

complicated and it is one of the factors that increase the 

priee of construction. In Bangkok, foundation eoile are of 

a low bearing capacity, being soft eiltw or claye which 

extend to great depth. Heavy buildings must therefore be 

founded on spread footings or on a raft type of foundation, 

or more ueually on a grid of piles. Roughly estimated, 

foundatione take about one half of the total coat. 
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4. OOST OF CONSTRUCTION 

A. Land Oost 

Since the war, land coat has increased throughout the 

country and particularly in Bangkok, due to the increasing 

dwelling needs of the population. At present, it coste 

5'00-700 baht per square metre (u.s. $23-25') in the area of 

homes, factories, stores and offices; in central commercial 

areas, the coat is 15',000-30,QOO baht per square metre (U.S. 

$75'0-15'00); and 1,000 baht per square metre for suburban 

areas. In recent years, the cost has remained almost con-

etant. There are three types of land ownership according 

to the land policies in Thailand, -- private land, govern­

ment land, and Crown land. (1) 

B. Materials 

Industrial development, particularly in building 

materials, would greatly help in reducing the coat of con­

struction. On the other hand, need for more transportation 

of materiale would increaee the priee. 

Average coste of construction in Bangkok per square 

metre of floor area, including material and labour are: 

1. one-storey tirnber hou se (high quality) 800 baht per 

2. two-storey n .. Il .. 1,400 

3. one-atorey timber hou se (mixed hard and 
soft wood) 300-400 

4. two-storey Il .. tl 6oo-8oo 

(1) Land coat eetimates of the Department of Housing, 
Uinietry of Public Welfare, July, 195'9 

" 

" 
" 

Bo 

m2 
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5. one-storey reinforced concrete structure, 
brick wall 1,800 baht per m2 

6. two-storey n 2,800 " 
7• Half-timber typw (reinforced concrete 

structure, wood partition or lathing) 2,000 " 

Note: oost is calculated only on ground floor for each type. 

c. Labour Coat 

Practically, the labour involved in home building in 

Bangkok is divided into two classee of work, --

a. skilled work: 

1. carpentry, including finishing work and roofing, 
2. masonry, including concrete work and plastering, 
3. tile set ting 
4. plumbing 
5. electrical wiring 
6. painting 

b. unskilled work. 

The labour involved in skilled work is frequently subcontract­

ed and unskilled labour supports this. The total amount of 

labour employed in construction in Bangkok during 1954 was 

about 11,480, skilled labour being 50 %of the total. (1) 

Generally, house building labour is more skilled than labour 

in general, and higher paid by the same working time, nine 

hours a day. 

The daily wage rates do not mean that the average income 

of the workers is above others. Because so much of the work 

is eeasonal and dependent upon the weather, income varies. It 

depends also on the requirements of the job; for example, a 

timber house needs more carpentry work. On the ether hand, 

the caamon labourer can work until the construction is complete. 

(1) Number of economically active population 15 yrs. and over 



(1) on preceding page: 

Number of economically active population 15 years of 

age and over by principal industries. Source: 

Statistical Office of the National Economie Development 

Board, 1954 
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A housing program cannot be successful unless it is 

related to the economie situation, physical condition and 

social or cultural background of an area. Standards depend 
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on the way people live, their family organization and economie 

statue. They also depend on the wealth of a country as a 

whole and on the climate. Standards furthermore will not be 

static but will depend on social and economie development. 

The fundamental relationship between housing and health 

is widely recognized~ In Thailand, public health and social 

legislation contain a multiplicity of provisions determining 

standards of living space. These define auch things as the 

design of habitable rooms, the provision of cooking and 

sanitary facilities and the layout and setting of the house. 

In housing standards, thought should be given to: 

1. STAtTD.ARDS FOR COMFORT MID HEALTH 

There should be criteria in fixing standards for 

low-cost housing which take into account 

a. transmission of disease, 

b. physiological discomfort and stress, 

c. effect of climate on building design, 

d. lands cape. 



2. DESIGlT OF HABITABLE ROOMS 

A. Minimum Floor Space per Person 

Most regulations speci~y the minimum amount of floor 

spaoe to be divided per person. This may be in terme of 

cubio volume of air space or, preferably, floor area. 

T.ne ceiling height is defined separately. The minimum 

floor space per pereon should there!ore be based on the 

space required ~or sleeping. 

The numbers and size of rooms are at least as important 

as the floor space per persan. This is reoognized in more 

advanced housing legislation. Minimum sizes for single and 

double bedrooms and for living rooms are specified, the 

actual number of rooms provided depending on the size of 

the family. The standard of floor area per person should 

be used only as a basie for assessing overcrowding. This 

minimum flour space per person is mentioned in Bangkok 

municipal law. 

B. Number and Size of Booms 

A reawonable basie ~or determining the numbèr of 

rooms is that of sex segregation. Except for husband and 

wife, two persona over ten years of age and of different 

sex should not sleep in the same room. It is generally 

reoommended that not more than four persona should sleep 

in one room. The minimum sizes of rooms should be 

determined by their use. 
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c. Ceiling Height 

Two main considerations govern ceiling heighte, -­

adequate head-room and comfort. For comfort in a warm 

climate, the ceiling should be cool. Where there ie no 

ceiling under the roof, heighte become important. T.hen 

the higher the ceiling, the more comfortable the room. 

Minimum ceiling heights ehould be related to the kind of 

roof used, but it will be more economical if the ceiling 

can be lower, and this is aleo a saving in material. The 

required ceiling height is mentioned in Bangkok municipal 

1~. 

D. Day Lightins 

The amount of daylight entering a room depends on the 

size of the window opening. It aleo depende on the bright­

nees of the sky and surrounding unlit surfaces and depends on 

the amount of water vapour in the atmosphere. In Thailand, 

a cloudy eky, eepecially during the middle of the day, can 

be very bright; it ie usually the main source of light and 

may cause a sensation of glare. This can be reduced by 

using a capopy of louvres, or cross-lighting. Alternatively, 

the aize of the opening can be increased so that there ie 

more light in the room and the contrast between inside and 

outside reduced. 

Bangkok municipal law requires openings not lees than 

10 % of the floor area. In the absence of scientific data, 

a minimum requirement such as this may serve as a reasonable 

figure for the humid tropics. 
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E. Permanent Ventilation 

Ventilation and daylighting may be obtained through 

windows. For health reasons there must be a minimum of 

fresh air entering a room by means of open doors and windows 

and by permanent ventilation in f.he form of ventilators and 

fluee. Cross ventilation is extremely important, since a 

considerable amount of air movement ie needed for comfort 

as well as health. Correct orientation is important to make 

use of prevailing winds. 

Practically the whole window, which should extend to 

the ceiling, should open. 

F. Kitchen 

It is obviously desirable that each household should 

have its own cooking accommodation and it is more oonvenient 

for the housewife if the kitchen forma part of her house. 

Cross-ventilation in the kitchen is very desirable and for 

this reaeon, kitchens are usually separated from the living 

room. 

Oharooal is generally used in Thailand for cooking. 

In Bangkok, this fuel is becoming more and more costly. 

Now serious consideration may have to be given to the use 

of simple, sturdy electric appliances for cooking in low-cost 

housing, since hydro-electric power is being developed from 

the Yan~Hee Dam. It would be of great help to the housewife 

and would save space, giving rise to a new standard of 

living. 
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3. THE OOST OF BUILDING CONSTRUCTION 

The oost of building construction is very important for 

low-eost housing, so great attention should be given to low­

coet construction, materials and methode so that the unite 

can be leased at the lowest possible rentals while architect­

ural quality is maintained. 

Average coste of construction in Bangkok per square metre 

of floor area, including material and labour coste in equi­

valente of U.S.dollars, are of the following order: 

a. One-storey timber house (high quality) 800 Baht per sq.m. 
80 " per sq.tt. 

($4 " ) 
b. Two-storey timber house (high quality)l400 Baht per eq.m. 

140 " per eq.ft. 
($7 " ) 

c. One-storey timber bouse 
(mixing hard and soft wood) 

d. Two-etorey timber. bouse 
(mixing hard and soft wood) 

300-400 Baht per 
30-40 " per 

($1. 50-2. " 

6oo-8oo Baht per 
60-80 " per 

( t3-4 • 

sq.m. 
eq.tt. 

) 

sq.m. 
eq.ft. 

) 
e. One-storey building 

(reinforced concrete structure, 
brick wall) 1800 Baht per sq.m. 

180 " per eq.ft. 

f. Two-etorey building 
(reinforced concrete structure, 

brick wall) 

g. Half-timber houes (reinforced 
concrets structure, wood 
partition or lathing) 

($9 ft ) 

2800 Baht per eq.m. 
280 " per eq.tt. 

( $14 " ) 

2000 Baht per eq.m. 
200 11 per eq.ft. 

( $10 " ) 

Note: The oost is calculated on ground floor only 

for eaoh type. 



Average cost of the materials for construction in 

Bangkok are of the following order: 

Bricks 1000 bricks 70 Baht 

good grade 120 

Gravel 1 cu bic yard 68 

Sand 1 cubic yard 38 

Steel 1 ton 2600-2900 

Stone 1 cu bic yard 84 

Con crete 1 cu bic metre 25'0 

Hard wood 1 cubic foot 27 

Soft wood 1 cubic foot 17 

Teak 1 cu bic foot 60-100 

Partitioning: 

1/2 brick wall with plaster­
ing both aides 

Yang partitioning with yang etude 
11 Shaving board" both aides with 

Yang etude 

Thai plywood both aides with Yang 
studs 

"Cellocrete" both aides 

"Sàaving board" 1 item 
(thickness varies) 

"Cellocrete" 1 item 
(thickness varies) 

Roofing: 

Corrugated aluminum 

Corrugated asbestos sheet 

Cement ti1e 

"Uibu1ari ti1es"(Mareei1les type) 

G1azed clay ti1e 

35 Baht m2 

25 

70 

30 

70 

50-125 (depen~in~ 
on s1ze) 

25'-44 (depsn~in~ 
on s1ze} 

7 Baht m2 

23 

15 

21 

160 
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Ceiling: 

Timber - soft wood 

Hardboard 

Shaving board 

Acous tic board 

Cellocrete 

Plywood 

Asbestos eheet 

Hard board 1.20x2.40m. 1 item 

Shaving board 1.25x2.50m. 

Thai plywood 1.20s2.40 m. 

Acoustic tile 1.20x2.40 m. 

Cellocrete l.OOx2.00 m. 

Clay tile 8"x8" 

Terrazzo tile 8"x8" 

" 
tt 

" 

12 Baht m2 

20 

20 

20 

20 

20 

12 

50 Baht 

50 

40 

48 

40 

20 Ba.ht m2 

25-30 

Prepared by the section of Estimating, 
Department of Housing, Minietry of Public 
Welfare 

Labour Coat 

1. Carpenter 
2. Brick-layer, including concrete 

work and plastering 
3. Tile-setting 
4. Plumbing 
5. Electrical wiring 
6. Painting 
7. Work inspecter and advieor 
8. Common labourer 

Baht daily 

45-100 

60-65 
50-60 
45-50 
35-40 
45-60 
70-90 
15 ... 20 
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PART VI : IMPLICATIONS OF HIGH-D$NSITY, LOW-COST, 

LOW-RISE 

1. HIGH-DBNSITY 

A. The Advantages of High-densi ty 

B. The Disadvantages of High-density 

2. LOW-COST 

3• LOW-RISE 

A. The Advanta.ges of Low-rise Apa.rtments 

B. The Disa.dvantages of Low-rise .Apa.rtments 



1. HIGH-DE11SITY 

In talking about density, we refer to people per acre 

or to population density. Deneity is usually defined as ~~e 

number of unite pwr acre of net lot area, excluding etreets 

and non-residential areas. 

It is signitioant that high-densities are found in the 

urban more than the suburban areas and found in building 

for the very rich and the very poor. Sometimes in low-cost 

housing it is necessary to make low-rents by increasing 

high-density in order to reduce land oost per dwelling unit. 

Luxury buildings are frequently buil t at a high densi ty ,in 

order to reduce land oost per unit 'ue to the expensiveness 

of land encountered in locations having considerable prestige 

sppeal. Sometimes on inexpensive ground, high densities are 

found as a result of the effort to produce dwelling unite at 

a minimum expense. In a very few extremely high land-coat 

areas, high-rise densities are, to be eure, inevitable. 

A. The Advantages of High-deneity 

1. Righer density development will aohieve a greater 

eoonomy of land use and afford greater opportunity 

for familias to live in the cities. 

&. If the location ie down-town, quick aooeseibility to 

places of work, shopping districts and amusement centres 

ie possible. 
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B. The Disadvantages of High-densitl 

1. Traffio orowding and confUsion. 

2. The higher the density of people, the higher the rent, 

because high density population causes highland-oost. 

3. Often implies lesa light, air and distant view. 
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2. LOW-COST 

In low-cost housing design, it is very important tc 

make the oost of construction low as long as architectural 

quality does not suffer unduly. The design is made to make 
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every inch work with maximum efficiency for every penny spent. 

The design is disciplined by standard materials and components 

and adherence to dimensions which minimize cutting and fitting.(l) 

Structural systems and building methode are used and developed 

for exploitation by average trade skills and for fabrication 

with minimum effort and material. The use of optimum low-cost 

construction materials and methode is most significant, so 

that unite can be leased at the lowest possible rentals. 

Reducing construction coste can be done by taking 

advantage of volume production of standard components, 

thereby reducing construction time. Low coste are achieved 

by cutting site labour and construction time to a minimum, 

together with maximum use of machine labour and existing 

facilities, with materials readily available. 

Low-cost design implies design economy, since good 

design achie~es compactness by elimination of superfluous 

space, by planning rooms so that they may be combined or 

used for eeveral purposes, end by providing proper storage 

space; good engineering design aime at eliminating unnecessary 

dead weight, avoiding complicated structural layouts and 

by developing new formulas and design methode which help 

(1) 0 
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to achieve this aim. Proper designs for mechanical installa-
~ 

tiens also have possibilities for economy. 

Prefabrication is considered suitable for use in low-

oost houeing design. Prefabrication makes for low oosts; 

its use of machine labour and mass production and large 

volume of demand aide economy and precision. It ie also 

speedy to erect. 

In low-cost housing, the efficient use of materials 

is one way to favour eoonomy of construction. Here are 

sorne of the factors to be considered: 

1. minimum of cutting and fitting, use of stock parts and 

use of standard sizes and standard lengths, 

2. lighter materials, panels for exterior and interior wal•s, 

salvageable materials which can achieve economy through 

their re-use and more durable materials which offer economy 

through reduction in maintenance costa, 

3. preference given to precast prestressed concrete material 

rather than reinforced concrete, in terme of maas pro­

duction, 

4. materials should be simple and readily available locally, 

5. use of materials needing little maintenance, 

6. use of light-ooloured materials in order to reflect as 

muuh light as possible in courts and angles, 

7• finished materials, including sash, doors and hardware,etc. 

can be loaded onto trucks. 



94 

In other ways it is possible to make low-rente by: 

1. reducing as much as possible of the coat of maintenance 

and utilities, 

2. reducing the number and aize of rooms per person, 

3. increasing density to reduce land coat per dwelling unit, 

4. eliminating superfluoue ornwment, 

5. reduc~ng building coste by eliminating or cheapening 

various items as, for instance, elimination of closet doors, 

and substituting open shelving in kitchens, 

6. reducing the number of electric outlets, etc. 

The aforementionéd can be usefully applied to the 

low-cost housing project in Thailand. But practically 

speaking the prefabrication system cannot be used in every 

part of the construction because of its l1igh cost for a 

small project. However, it is reasonable to use it for 

some parts, for instance, interior walle, ceilings, roof 

panels, floor, doors, windows, stairs, trim, texture and 

interior furnishings which can be assembled into various 

types of bouses and which should be standardized. 

The prefabrication mentioned above can be performed 

rapidly, with a minimum of labour, partly with unskilled 

workers and under any conditions of weather and season. 



3. LOW-RISE 

In terme of houeing, "low-rise" means a dwelling, 

building or apartment that hae no more than four storeys. 

An elevator is usually not needed for this kind of apartment, 

sc eometimes it is called a walk-up apartment. "A walk-up 

apartment is a group in which two or more unite are entered 

from a common hall and outside door". (1) Three storeys 

is the maximum height considered good for low-rise apart­

ments. 

Low-rise houeing is considered suitable for use in 

low-cost housing design, because of being more economical 

in construction. Corridors and elevators are eliminated 

and maintenance is more economical due to eliminating lobbies, 

corridors and elevators. Ueu~lly, low-riee buildings are 

found suitable in not too high-density areas auch as euburbs. 

A. The Advantages of Low-riee Dwellings 

1. Through ventilation or cross-ventilation for all unite. 

2. A desirable type of building through closenese to the 

ground. 

3. Smaller in ecale and (herefore tend to provide more 

human environment. 

4. Desirable for families with children because children 

can be more easily supervised and have greater freedom 

of play. 

(1) Apartments and Dormitories, An Architectural Record Book, 
published by F.W.Dodge Corporation, 1958 



5. More out-door facilities, auch as playgrounds and garden 

apaces. 

6. Lower rente, and lower land-coste. 

7. Usually lower building and maintenance coste. 

8. Many of the advantages of light, air and view. 

9. Greater adaptability of plan to individual requirements. 

B. The Disadvantages of Low-rise Apartments 

1. Reduced densities and therefore lese economical land-use. 

2. Common open epaces are reduced in aize, but probably 

are increased in utilization. 

3. Priee of more time spent in travelling to and from work 

and shopping placee becauee low-rise apartments are more 

euitably built in the suburbs, unleee, of course, these 

dwellings are built at a htgh density. 
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VII : GElŒRAL THESIS PROPOSALS 

Climate is the great significant factor influencing 

the design of building. Basically, design for comfort is 

one of the most important factors for a~chitects. In order 

to know how to achieve the most desirable comfort, Aronin 

suggests that "an architect should know about the particular 

climate he deals with in building design and must know the 

major scientific facts and understand the physiological 

ones." (1) 
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The characteristics of architectural design reflect 

clearly the local climatic condition. In solving the problems 

of climatic influence on architecture, at the present time 

technology has widely developed many mechanical aida which 

are of assistance, however one should not depend so much 

upon mechanical aide if one intends to economize. 

As is mentioned earlier, the climate of Bangkok is 

tropical, hot and humid. As a result, greater stress on 

thorough ventilation is given in the dwellings. This 

opennese in planning and flexibility are essential and 

desirable for comfort. 

Two factors are emphaeized by Fello Atkinson: "to 

achieve a eatisfactory level of comfort •••• it is essential 

to catch as much breeze as possible and at the same time 

(1) J. E. Aronin: Climate and Architecture, 
Reinhold Publishing Corp. New York 1953 



to exclude direct sunlight. This does present complicated 

planning problems but it also necessitates openness. " (1) 

In relation to the above statement, Albert Mayer writes 

as follows: "A house in the tropics has three kinds of living 

areas; indoors, completely outdoor, and indoor-outdoor by 

verandah or loggia. This is true anywhere, but the two latter 

are much more basically important than in temperate or coob 

temperate climates. People live and sleep a great deal out 

of do ors • 11 ( 2) 

The following statements point out that the contemporary 

approach to design can contribute immeasurably toward solving 

the problems of design for living in Bangkok. 

In site planning, a careful adjustment of the building 

and circulation to existing ground conditions is essential. 

The type of ground should be investigated to make sure that 

it is suitable for building purposes. Thus topography and 

the orientation of buildings are the important factors in 

designing the buildings. One must study landscaping which 

contributes a great deal to the aspect of project design 

and must be carefully laid out to enhance the appearance of 

the buildings and grounds. Plantings should be designed to 

enhance the architecture and groups of trees should be 

carefully placed. 

(1) Fello Atkinson: Style and Tropical Architecture, 
Conference on Tropical Architecture, 
University College, London 1953 

(2) Albert Mayer: Architectural Design for HotGClimates, 
B.R.A.B. Conference Re.Port No. 5, 1952 



Bangkok is the selected place for the proposed scheme, 

hence the climatic study of the tropical humid climate and 

its influence on architectural design in Bangkok, Tbailand 

( See Part I). 

In relation to this study of climate, four principal 

factors have to be considered: 

1. Form of the buildings 

In order to achieve air movement very effectively through­

out, skeletal frame or light structure, light walls or parti­

tions and sloping parasol roofs are the main features of 

construction. 

Dealing with orientation, it is essential to locate the 

building toward the prevailing wind and to avoid strong 

radiation effect on east and west aides, dictating the 

shape of the building to a slender elongation. Simple 

recta.ngular form, openness, flexible arrangement and spacious­

ness are the most desirable. 

Stilted floors are also essential in order to gain as 

much breeze as possible and also to prevent high level flood­

ing; good ventilation is gained by permitting the full force 

of the breezes to move under the house, decrea.sing heat and 

dampness and partly preventing the hazard of infestation. 

Wide overhanging roofs are essential to exclude radiation 

and tropical monsoon rain. 

2. Ventilation 

Openness of the buildings provides excellent cross­

ventilation which is essentia.l even during the rainy period. 
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Wall openings should not only be of maximum extent, but 

a.J.so be free of obs truc ti on. 

Through ventilation or corner ventilation has been set 
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up in many housing standards as a very desirable or essential 

requirement; through ventilation is provided when windows are 

placed in opposite parallel walls of the unite, and corner 

ventilation when within one room of the unit there are windows 

in walls at right angles. 

Roof ventilation must be well considered in order to 

reduce the heat which will penetrate the lower part of the .., 

building. Figure 

to this problem. 

3· Shading 

gives an idea for a solution in relation 

Next to air movement, shading playe an important part 

both in building and outdoor activity areas. 

Building: In some instances where wide overhanging roofs 

oannot be used sucoesefully, as with tall buildings over two 

etoreys, or to screen off the radiation on the east or west 

facade, shading deviees have to be applied, strategically 

looated. 

Landsoaping Effeot: The cooling effect of trees and shrubs 

ie another factual aspect affecting the building in hot 

weather. 

From this point of view, varioue types of shade trees 

and shrubbery should be used. Also, placing grass and other 

ground-covering near the building allows the heavier co•ler 

air to flow inside. One must remember that even though 
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shade provided by treees is most desirable, this planting 

must be strategioally looated in arder to draw appreoiable 

breeze instead of obstruoting it. The location of shade trees 

has to be studied well. 

4. Drainage: 

In Bangkok, beoause of its low land and heavy rainfall, 

dampness and effioient drainage are also oritioally important. 

It is praotical to fill in land aotually on the building 

location in arder to attend to these faotors. 

Besides the olimatio problems, there are many important 

factors involved with the design, namely economies, materials, 

cultural patterns and ways of living. 

The relationship between people 1 s lives and their housing 

is paramount. Rouees are dwellings; people are dwellere. So 

in housing design, people's needs muet be etudied carefully. 

One must study their way of life, -- their standards of living, 

standards of health, oleanliness, privaoy, cultural, social 

and family needs in the area and the general background, when 

dealing with housing problems. One should analyse the prob­

lems and find a solution on those conditions. 

In arder to enjoy a eatisfactory mini1num housing standard, 

one must know what the people or family needs. Better 

housing would improve the health and increase the eomfort 

and privacy of eaeh member of the family as well as provide 

adequate houeing facilities. 

The population of the city ie an important point con­

sidered in relation to this etudy. One should know the 

required population density for a given area in arder to 



provide adequate houeing for ite population. Therefore, 

Part II of the report etudies the people of Bangkok, 

Thaila.nd. 

In deeigning a new houeing project, especially a 

low-coet housing project ~r people of law income, we 

should consider and study housing in eome existing projects 

in Thailand; as well as the causes of housing shortage, the 

government's policy concerning housing projects, etc. The 

new housing project must lead the way to better standards. 

We must learn from the deficienciee of existing housing 

when designing the new project. 

As the program is for low-cost housing, the coat of 

building construction must be as low as possible but not 

lacking in good architectural quality. So the effective 

use of materials and construction methode are considerable 

factors. The most readily available local materials, l~ght 

in weight, durable and easy to handle should be used. The 

structure should be light and must not be complicated. 

Prefabrication is suitable for use in low-cost housing 

because of its contribution to cutting costa {See Part VI). 

The prefabrication and erection operation should be simple 

and speedy. 

Prestressed, precast concrete is euitable for use for 

the main structure in terme of prefabrication, because pre­

stressed concrets can eut weight nearly in half, compared 

to reinforced concrete and can span a much greater distance. 
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Fire-proof building materials and materials having 

a low maintenance oost should be used. Concrete is a 

suitable material for construction becauee it is strong, 

fireproof, sound•resistant and available readily in Thailand. 

The housing standard is one of the most important 

points of the design, and relates to living comfort. So 

the standards for comfort and health, the affects of climate 

on building design that are concerned with comfort and health, 

and the design of habitable space are considered relevant 

factors, as well as the type of building and oost of construc­

tion. (Ref. Parte V and VI) Besidee these, standards 

depend very greatly on land oost, location, zoning laws and 

jurisdiction of various authorities. 

Low-riee dwellings are a type of building coneidered 

especially suitable for use in low-cost housing in Bangkok, 

since they are more economical in construction (See Part VI). 

The soil in Bangkok is soft, and not euitable for high-rise 

buildings. 

However, many people do not want to l~e too near the 

ground in Bangkok. upper floors are desirable because they 

give unobstructed views over long distances and many people 

appreciate theee views, and consider that first floor windows 

are expoeed to the view of passers-by, generally lack privacy 

and give easy acoess to prowlere. 

Dwellings should therefore be raised up from ground level. 

Further advantages are: 



1. through ventilation for eaoh unit, 

2. avoidanoe of rising damp, flooding and vermin infestation, 

3. preservation of a oharacteristio tradition in Thai houses, 

which are raised on stilte, 

4. use of cj;o.vered ground floor for many purpoeee and 

aotivities, e.g. playing for children, indoor games, 

sitting, space for etorage, etc. When it is rainy or 

very sunny, sometimes indoor open spaoes are needed. 
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Figure 24 

T'!PICAL ANCIENT THAI HOUSE 
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PART VIII : A PROPOS.AL FOR A LOW-RISE, MEDIUM-IlENSITY 

HOUSiliG PROJECT, SAP AN KWAI, :BANGKOK 

L. PROPOSAL 

2. REPORT -- SITE 

A. Bize -
:s. Location 

c. Situation of Site at Present 

D. Humber of Families 

E. boe of :Buildings 



1. PROPOBAL 

To-day, the density in Bangkok is very high, With 

a population of 25.5 million and an area of 514,000 square 

kilometres, Thailand has a population densi ty of 68 pers ons 

per square kilometre. In the municipal area of Bangkok, 
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with a population of 2,159,000 and an area of 117 square 

kilometres, the density is 12,466 persona per square kilometre. 

The rate of increase in the population of the country is 

2.8% per year, and it will increase more in the future. 

At the present time, both the land value and the coat of 

living are very high. 

Even though construction materials and land are avail­

able, it is at a very much higher priee than formerly. 

Houees for rent are very dif!icult to find; building houees 

for rent is no longer considered a profitable way of invest­

ment. 

Most of the houses for rent built many years ago are 

now in a very poor condition, end are likely to be town down 

sooner or later. New bouses for rent cannot be expected to 

be built by private persona or private organizations. 

Large numbers of the low-income groups, such as labourera, 

not only cannet afford to buy land of their own, but also 

cannet pay high rent either. Their housee are almost always 

in poor condition and over-crowded. In addition, the city 

is also faced with the problem of immigration from rural 

areas. These people always search for the cheapest place 



to live, mainly in slum areas. They do not mind living 

crowded into small and unhygienic placee. 
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It ie fully realized that the unhealthy living conditions 

of the people will not contribute to the economie and social 

development of the country. If this situation is not properly 

managed, it might be susceptible to communiet infiltration, 

especially among the low-income group. 

The reasons mentioned above encouraged the author to 

study the program of a low-cost, low-rise housing project 

for low-income people at the highest density, in Bangkok, 

which will be euitable for application in the eerious 

housing criais at present. This project can be carried out 

by the government, and the houses in this project can be 

built on the government'e land in a suburb of Bangkok. 

The aime of this thesis would be as follows: 

1. to clear slum areas, 

2. to prepare to serve increasing population in the future, 

3· to provide shelter for people who are unable to pr6vide 

it for themselves at a standard considered conducive to 

a decent way of life, 

4. to improve their living conditions and set a new suitable 

standard of living, 

5. to encourage people to become familiar with social life 

in a better community resulting from the housing activity, 

6. to design for building at a reasonably low coat, but in 

a way which will last a long time without deterioration. 



2. REPORT SI TE 

A • §!!.!. 

The size of the land is about 7,200 square metres, 

equivalent to approximately 17 acres. 

B. Location 

The location is on the Phaholyothin Road, a main road, 

and Patipat Road in the Sapan Kuai area, a suburb of Bangkok. 

c. Situation of Site at Present 

The structures in this area consist of houses, shops 

and plantation. It is government land, and at the aides of 

both roads there are shops and houses and behind them there 

are houses of people of low-income, some built by the govern­

ment many years ago, and ethers built by private persona. 

Almost all the buildings in this area are made of wood and 

are of one or two storeys. Living conditions are crowded;. 

the land is not developed and is in very poor condition. The 

area is close to becoming a slum. Since the houses were 

built many years ago, they are now falling into disrepair 

and decay. Therefore, they are to be torn down sooner or 

la ter. 

llO 

This area has very suitable surroundings for a housing 

project, because it is surrounded by markets, shops, theatres, 

schools, a bank, police station, hospitals, office buildings, 

factories, a railway station and bus terminal and the 

Phaholyothin Road leading to Bankok International Airport. 
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There are four bus routes passing by the area to the 

centre of the city, and the distance from the site to the 

down-town area is not too far so that people can go to 

work conveniently by bus. 

c. number of Families 

In this area there are about a hundred families. This 

thesie is aimed at the construction of low-rise housing to 

accommodate 200 to 250 familiee, including open space, 

playground and parking space. 

D. Type of Buildings 

The residences in this area are on& and two-storey 

wooden houses. Most of them are single houses built by 

private persona, and others are low-rent houses built by 

the government. Every building has too little space for 

its tenants. They live in crowded and unhygienic conditions. 

The decayed buildings are beyond repair. Most houses were 

built with very cheap and poor construction techniques, 

sc they have not lasted long enough. 

The author also realized that the basic hurnan neede, 

auch as for sunlight, air, as well as for privacy and 

sociability are the first consideration. 

The dwellings in this project will be designed to 

provide adequate ventilation, sunlight, and living space 

in the building to satiefy the maximum standard of health 

requi rem en te. 
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The types of buildings will be row-houses and low-rise 

apartments, whioh are more suitable for low-oost design 

and for people of low income than other types. 

"It is considered that single homes are suitable only 

for the highest income bracket of the working class. while 

the apartment bouse is the only reasonable housing type for 

the bulk of the lower-income groups." (l) 

(l) Walter Gropius: Scope of Total Architecture, 
Collier Books, edition 1962, New York 
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A• Three-bedroom ty:pw A 
5'2 unite 

!:- '!'hree-bedroom ty:pw B 

B • ftro-bedroom ty:pw A 
37 uni te 

~- Two-bedroom ty:pe B 

c - Single-bedroom ty:pe A 
50 unite 

.Q.- Single-bedroom type B 

D- Communal Building 

E.- High-rise 

Parking Spaces (tenants) 130 cars 

Parking Spaces (vi si tors) 27 cars 

Total Area - 72,000 m2 (17 acres) 

Total People -

Density -

680 

40 

persona 

persans per acre. 

• 



1 ~ ,; \ ,-, / 

',__; ,_/ 
1' ( ;.J 

-z 
/ 

:~ 

. --

/ 

i 
1 

1 1 
1 • 

1 1 

1 
1 

_ j 

1 

: 1 

1! 

...., ' -, 
;_JI 

1 . 

. ~ 



1 

1 

\ ·, 

PU BUC OPEN ~PACE 

PLAYGAOUND 

) 

PUBliC ROIID 



··· ~ • • • J 

~: ' - : 
•· ' . 
'1 ' i ; . 
~ 1 1 .. 

--n·~ 
! ~ 
: Il) 

.,_, 

·!Tl 
~: 1 

...... ; El. ). 
. . ' h \ 

ldo 

1 /kJ I ~ U1( Itl 1-'\"11 ' •'-"ll l l OO 

-· 

- - -
r11~ !1 1 rL <' ~ PL4N C..l."<..t 1. 

:. • 

7 / v .., --..----- 'i' - î 

____., 

( 

l 
... 

1 
- ----· \ 

~ 
·~ 
1 

1 " " 
,/ 

---

COMMUNAL BUIÛm~ 

r-----------------------------~ 1 

~1 
i t 
"--1 

, r--· 
1 

u 

C '"-· llJJL_I 

LJ 
HIIIH- "IS& I UILOU«l 

' \ 1 

1 

"· 
1 

- ~ 

'i 

~ 
1 

>1 

_j 



8 

!\ .. 
~ u 

"' ' 
~ 
~ 

i ' 

~ 
>= 
~ 

"' ;;1 
,_ .. .. 
~ 

t. 
"' ~ 



"''' ; , . 

~ 
-
~ 
~ 
"' < 
~ 

5 ,_ 
u 

~ :tl 
~ .. 
iii ,_ 
~ 

. 1 

/ 

_, 

ci 
---
·11 
~ 

"6 

.i 
. ;J 

c:;_ { j 

0 
Q 

~ 
~ 
~ 

~ 
~ 
w 
:z: ,_ 
8 ., 

1 
1 



1 
1 

~ 

~ 

.. 
1 ~ 

~ 

i • 
i 
1 
i 
! 
i 

j_· 
// ~-
v ~ 

' 
"f ":! 

:, 

/ 

v'' '': -



CElLINI LE'ti!L. 

. •" 

rii'$T P'LOOIIIILZ~ 

8R0uHD P'LOOR Le 'ML __ 
Jo 

" ltlrl. C-0Mtl.I6AHC>~,.ar; !MoOCCl_ 

!'-f>• &r..l"o ,_&~ 

!"'l~T-'IIf(.._IWD" '~-

~Tl"'I.!~C'Ot ... H 

k C ~lAM. 

~~f..ç_ I"(X)Tio.t!. 

J"'' i "I!.U ~t1(.~Tll 

~ .. f«JC•'•u. - :,ett~X"i~ 

,·,,· . ..,. .. _..,..... ..... 
~-.. - . .. liOI't -

..., .. ,.~·-.,--

r 

!:.. 

· ~ ' "' · ; 

. l 

400 . 

!,_ !1~ 
.f 

..,&.~~- Oiflf .. a...-MU .. "\oC._(IMliO"'Iot. 

,· ••• .-~ 10....:)o""')11o<.lllrltf - l 

\ 

~J~~ 

- p MJO P l.o..l'o·­r . 

J: i; J j -. ~'SO - t: 

LONG :.ECTION . !>CALe 1 :50 

... :: ... .-. 

CRO&$ SecTION. SCALE 1 :sa 

1. 

\' 

0 

THREE BEDROOM TYPE B. 

(CONSTRUCTION Dl! TAI~) 



f : 

l B 
i g 
1 

I•CONO P'LOOit ~AH. ICAL& 1: 100 

~IIIIT 1'1.0011 1'\.~N . SCALC 1 '100 

~ J : 
~ :-.- - -------~ -------------_,...~,~~--- ----- ~ :~:---- --~-- -- J 

·~~ ~ . .,... 
ENT 

11110\JND 1'\.00111 Pl~ SCAU 1 : 100 



Ill 
1'1111T 1'1.0011 l'LAN ICAI.I 1: 100 ~IIIIT 1'1.0011 PLAN ICALII 1: 100 

__ ,. ..-~ :-

-



• 
li 

~~ 
~ 

1 • 1 

0 
~ 

~ 
~ 

~ ~ 
c 
~ 

," . 
~ 

~ 
~ 
" w 

~ 
Il 

f. 
:> 
0 

" 
'f 
"' 



. 

1 1 

ROOf' P\.AN. ICAW t : t00 

fiUt~T rLOOfll "-AN. SCAL.I a· .00 

/ 

:",~ 

' 
~i ll\ 

~-------- -

THAEE IEDROC'It"'S TYPE 8 



NORTH ... WlTION • a,....,. • : 100 

• 

IOVTH ILIYATIOtrl SCALI 1:100 



.------L-1 _ _ _ _ 0 -----~'--- --

"OOP fi'ILAN ICAIA 1 : 100 

Ill 

FIRST I'I.OOR l'UN. ICAU! 1: 100 

TWO llePROOI'IS TYPE A 



'1 • 

.. 

NORTH ILIYATlON !CALI 1: tOO 

!OUTH lLIVATlON s.cAC.a l : t()() 

TWO IIEDROOO<I TYPE 8 



0 0 

1 1 

ROOF PLAN ICA LE 1 100 

r!# 
: 
1 
1 LIVl .... 
1 
1 

.WOUNO 1"1.0011 l'lAN !ICIU.a 1: 100 



IKTM* A·A IUI.I \ :100 

)1..- , . . 

~~=~=~~~;;=:.;;;;;;~==~o:=~.,..,..·_r~_ t~l!.:i"Ï)i~ 

' 
~d 

' 
1 

·.;, Ï' c=:;;;;~~~;~ .... .;~~~ 

SINGI.E IIEOAOOM TYPE A 



1 

L__ ___ . • 
~~~ .. _., 
.~~~ ~ 

att-K~t fJi7' 

:---

( 

' 

0 

~ ----------------------------------~ 

T 1 

lit~ PLAN t!CALE 1 100 

... , ... ~~- -:0 "~~~ 
atPitOOM ._,.-::!: 

• L1 11f4G 
' . -: . 

ï:; 1 r -. ....... 
S" . 

----------J. - -

l' . 
:.· - . ----- -- -- - -- - --------- ---- - - ----- - ---- - - - --- -- ---- ----- ~- - _ï __ __ _ 

r- -~~~k'------------.------.~~ 

"""'" 

1 , ______ _ _ 

/ 
G" O\H'IIP ' LOOR PU.H IGAI.J 1 . 100 

SINGLE l!fDROCl.>l TYPE A 



IICTION A·A K"'-1 1: 100 

MUTM 1\.IVATlON KALI 1: 100 

NOATlt IL.IVATION ICA LI 1: 100 

SINGLI 8EDAOOM TYP( B 



1 l 1 l 1 l 

. . 

SIHOlEIEDIIOCOO TYPE B 



114 

BIBL! OGR.APHY 

Abel, Joseph H., A.I.A. and Severud, Fred n., A .S.C.E.: 
Apartment Houses 
Reinhold Publishing Corp. New York,l947 

Apartments and Dormi tories, and Architectural Record Book 
F.W.Dogge Corp. 1958 

Atkinson, Anthony: 

Atkin@on, Fello: 

Candill, William w., 

Cherner, liorman: 

Design and Construction in the Tropics, 
United Nations, Housing in the Tropicè, 
Housing and Town and Country Planning 
Bulletin 6, New York, 1952 

Style and Tropical Architecture, 
Conference on Tropical Architecture, 
University College, London, 1953 

Crites, Sherman E., and Smith, Elmer G.: 
Bome General Considerations in the 
Natural Ventilation of Buildings, 
Texas Engineering Experiment Station, 
Report 22, 1951 

Fabricating Rouees from Component Parts, 
Reinhold Publishing Corp. New York, 1957 

Fry, Maxwell, and Drew, Jane: 

Holleman, Theodore: 

Tropical Architecture in the Humid Zone, 
Reinhold Publishing Corp. New York, 1956 

Air Flow Through Conventional Window 
Opening, Texas Engineering Experiment 
Station, Report 33, 1951 

House and Home: February, 1962 

Koch, Carl, F.A.I.A.: "Housing Project", A.I.A. Journal 
September, 1963 

Lee, Douglas,H.K.,Dr.: Physiological Objectives in Hot Weather 
Housing, U.S.A. Housing and Home Finance 
Agency, Washington, D.C. 1953 

Landscape Architecture ~uarterlx, "Landscape Architectural 
Developmen t and Ua tural Ven til a ti on" 

Miller, Richard A.: 

Olgyay and Olgyay: 

~ensity in Design" Architectural Forum, 
1959 

Solar Control and Shading Deviees, 
Princeton University Press, Princeton, 
.:n .J., 1957 



Bibliography -- continued 

Precast Conorete Wall Panels, Portland Cement Association, 
Chicago 

Progressive Architecture, July, 1963 

Q.uinn, 

Shiffer, Edwarœ T: 

Urban Sociology, Housing the People 
American Book Company, 1955 

Variety with Prefabrication 

Sun-Angle Calculator: Libbey-Owens-Ford Glass Company, 
Ohio, 195'0 

Among all the sources consulted in the preparation of 

this thesis, the following are recommended as additional 

readmmg on the basie of quality and general availability: 

Anuman Rajadhon, Phya: The Cultures of Thailand, 
"Thailand Cul ture Series, "llo. 1, 

115 

National CUlture Institute, Bangkok, 195'3 

.Anuman Raj adhon, Phya.: The Story of Thai Marri age CUs toms, 
"Thailand Culture Series", No. 13, 
National Culture Institute, Bangkok, 1953 

Wittsiwasariyanon: Aspects and Facets of Thailand, 
Si ba Phom, Ltd., Bangkok, 195'8 




