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##4474129025 : MAJOR ARCHITECTURE
KEY WORD : MODULAR COORDINATION / PRECAST COMPONENT / BUILDING MATERIAL / TOWNHOUSE

CHANIN  SAE-TIEO : MODULAR COORDINATION DESIGN GUIDELINES FOR
TOWNHOUSE. THESIS ADVISOR : ASSOC. PROF. CHAWALIT NITAYA D. ARCH.,
THESIS COADVISOR : TRIRAT JARUTACH, 219 pp. ISBN 974-17-3265-1.

Modular coordination refers to the dimensional coordination of building components and the building using the
basic module (M = 100 mm.) or the multi module (200 mm. for the vertical axis and 300 mm. for the horizontal axis) in design,
manufacturing and installation, which are necessary for construction both in the conventional and prefabrication systems.

At present, more townhouses are being built than other types of houses, and prefabrication has become more
necessary. The Thailand Institute of Scientific and Technological Research (TISTR) has conducted a project to develop
prefabrication in the open system, using modular coordination design.

The objectives of this research are to study the building design principles with the use of modular coordination and
to analyze the data concerning TISTR precast components and other prefabricated construction materials. It also aims to
determine modular coordination design guidelines for townhouses based on set research guidelines for townhouse designs in
Thailand. As for construction materials, only those that could be designed to fit the modular coordination design have been
considered. Data is collected from four different systems in construction : structural, floor, wall, and ceiling systems.

The research results regarding design guidelines are the responses to the set objectives. A summary of each
stage of the study in each unit is provided. These begin with a preliminary study of design principles, followed by an analysis
of the data regarding precast components and materials determined by the construction system. After that, there is an
analysis in the search of design guidelines. The related issues can be summarized as follows : Legally, the smallest
townhouse has specifications of 40M x 60M, 26M- with least functional area of 24 sg.m. In conclusion, the planning module
is the functional area, the width and length being expanded by increments of 3M. Furniture sizes and layout can be
alternatives in designing different areas in the townhouse, using the functional area criteria set by the National Housing
Authority. The reference standard is the total area equating 24 sq.m., the smallest area required by law. As for the precast
component, the modular grid plan includes the horizontal line of 1M’ = 3M and plan vertical line of 1M” = 2M. These are the
shortest distances used in design planning and have been increased at set increments. As for the modular grid of the plan
used in design, four patterns.can be concluded according to the features of the structure both of continuous and non-
continuous modular grid." All of the above will be used in designing townhouses using modular coordination.

In conclusion, this research yields guidelines for townhouse design using modular coordination, relying on TISTR
precast components and other ready-to-use construction materials readily available. The research also provides a sample
townhouse design using modular coordination beginning, with the smallest area legally possible and increasing according to

set increments.

Department of Architecture Student’s signature.........ccccoeeee e
Field of study Architecture AQVISOr's SiIgNature........cooooiiiiiiiiieeeeee e

Academic year 2002 Co0-advisor's signature.......ccccvvveeiieeeeeeeeeeeeeeeees
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Top view Isometric view of full size block

® Interlocking concrete block : Half block
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" Connection cube

AN599 4.2 UARAEuAEUNIRgLLLLFNG
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b ueng

Nwang

Type A
Straight Joint
Size 155 x 155 x 185 mm.
Weight 5.8 Kgs. / Cube

Type B

L - Joint
Size 155 x 155 x 185 mm.
Weight 5.5 Kgs. / Cube

Type C

T - Joint
Size 155 x 155 x 185 mm.
Weight 4.75 Kgs. / Cube

Type D
End wall detail
Size 107.5 x 155 x185 mm.
Weight 4.3 Kgs. / Cube

Type E
Free standing column
Size 155 x 155 x 185 mm.
Weight 4.6 Kgs. / Cube
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wuuaee Joint

AMwang

~—

Type E: Column

Interlocking concrete block
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CoL
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I ® ISOMETRIC VIEW

Interlocking concrete block wall system

For 1 Storey building
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a Y 1 1 o <
T 95T uUTtUdIUMaadnLda (Precast concrete wall)

(% $ 1 1 0
1. i@ﬂﬂi'\ﬂ@%l,aﬂﬂN‘NQizUU%uﬂfJuﬁﬂ’ﬂﬂqL?Q

ANHUSARITURIU

WuTudaunielidZuinviinaunaan (Non — load bearing wall) NARANNARKNTA

a1 (Plain concrete) Mlunilaniguenuaznigluaiang

PUNARATUMIN

Type A 2U1A 400 x 600 HN.
UW1 - 100 WA,
uin  21.95 nn.

Type C A4U1m 400 x 300 NA.
%L - 100 WA,
win 12.82 nn.

UL /AT = 122.68 NN./A3.4.

\wAndansisneagueny 1/2 WHW UBEL 2 Fu 31.84 %

WNINIRUARA 70 M. LFTEL 2 AU 18.21 %

SAUMADTEININITU

a

[
NAdLTA

dusessatuluusasFa V sUR7
saefanINUawdY Dry joint futnduls
sReAaRINALdY Wet joint TaBNIaNARLNTA L Site 911 NuEnAli Shear

key

]

Toeilsnf agviaaduiaGeuiia2
ANNNIONIHT Texture UUILTNZ3BY M504R Pattern THRInsaInng
avunnentitinsansdesessa v | Wigausauiuduvraunanawmas Amiu

IS ¥ o =
UL @Zﬂﬂﬂ‘]ﬂ’mféﬂ@WEINMQ'Q’T]J‘]_JHL?EI‘]JVqlﬂ‘]J??Jﬂ’W?

UANNITARNLULU

1.
2.

NUA ngnsziiies e Wallpaper anwnsonnuuiondslilaelifasan
15UA7AAUNTAME 1 TUINW WINAL 0.009146 ALL.N. YUIBARUNTA 1 ALLN.
HARTUduHIS1H 109 Tu AsauAguNWn 26.24 m3.u. (ldsan % @aung)

FuUUIRnAL (AaWNIR) Useanutiuay 10.33 U (laisan % @ana)
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4. Precast concrete wall unit aanuuUlsiiuntieldsutimin uiiledssneuifly
ssunnfaude Aadesziuaranunsaifluseiuinmindmiananstiuden
16 Taen19n19usIniugzndng Wet joint & Dry joint

5. naRnga 13Jr?”1@q1%ﬁgﬂnﬁail,m‘§l@wicm u@nmnLﬂ?@qﬁ@ﬁwﬁugmﬁqiﬂ WAZAY
e lunnaindatlsyanns 50 % Tesnunias Uy

6. anunrnlfununsuuuneanuiiallldviud asudlfuniseanuuylae
Modular system

7. Component datlarnaunisaings iadesnaneulfiiy waeteny ol

1
=

LGN

A151991 4.5 UAAINITILEELTEL AMENTATEINTNITLILTUdUnAR 1 TAULILIANS]

Block Type Size (mm.) Weight (Kg.) Covered Area (mz)
A 100 x 400 x 600 21.95 0.24
B 100 x 400 x 600 20.27 0.24
C 100 x 400 x 300 12.82 0.12
D 100 x 400 x 300 11.628 0.12

uaELue ;- UnTinueudensan Dry joint laisan Wet joint Sl Cast - in - place concrete

M15199 4.6 ULAAINITTELIWIEL WI/M9.N. SeudnaNTiissuLTudouvaedidaiunisan)

FUAADINUI UU./AF.N. (%)
1. 8gueny a1uFeL 2 Au 180 100
2. BJUARA U1 70 &N, RLEEU 2 Fu 150 83.33
3. NNTTULTUAUMaadIEA 122.68 68.15
agl lesuuBudiuvsedniia aziundiniineggueny = 31.84%

o

AuUNdININEFUABA 70 NN, = 1821 %
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v Y ] ' o (=3
2. LL‘]J‘]J‘!JEI’]EINﬂdizuu%uﬂﬂuﬂﬂ’aﬂﬁt‘iq
®  Precast concrete wall

' 14
A19199 4.7 uAARITTULTUdUnaed I FaTiiamNe

ST buuaeng Awane

Type A
Size 400 x 600 mm.
Weight 21.95 Kgs.

Type B
Size 400 x 600 mm.
Weight 20.27 Kgs.

Type C
Size 400 x 300 mm.
Weight 12.82 Kgs.

Type D
Size 400 x 300 mm.
Weight 11.628 Kgs.
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End wall detail
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u le,munmqqugﬂ (Hollow core concrete wall)
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®  Hollow core concrete wall

A9197 4.9 UAAEIRIUNUNAWATAgLuL LA
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%11 90 WA, WAL 70 Nu.
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u Nudﬁmu’lmti@gﬂ (Precast concrete wall for bathroom)
% ] o v ¥ o <
1. m@gmwmmﬂﬂNummmqugﬂ

ANHUEBITUAIY

Lﬂumﬁq@zuuﬁazﬁﬂﬁﬂgﬂLW@ﬁﬁLuuﬁgﬂrﬁTfa U 2W1AUHUNIATFIN 640 x 1600 Ha.
(62 NN.) WAz 320 x 1600 NN, (36 NN.) TnafiindSadulufnnssideqniion muvadase
z%wi”uaﬂmaiﬂizm—izmﬂﬁﬁL@?@Gﬂu’fﬂﬂmnimm rlasnuuanaisn lddansvinm

LSAMTERUTANNAINEBINTT

TAYAINNIE
PN AT R 640 x 1600 1.
AN (ﬁmﬁ) 18 NN,
(i RIB) 75 3y,
v ”mmmfmmuﬁmmﬁq 68 Kg.
NuTi 1 el 1,056 M3..
NuRanazidied / usin 0.838 F9.4.
ﬂ-gmﬁq (Handing point) 0.30 . (mnﬂmﬂﬁm@ﬁw)
mmmmmuﬁ”mmﬁa 41/4 3 vide 107.95 .

ANUIULNUIINTZITAIARNTT 1 T 70 weu

YUNATRLFDTELIINLNUN TR 1.5 1.

UANNIFRANLUL

1. §LULNWY 2 FU (Double skin wall)

v
o a o

LG S1ESALTE N5 RN KA D NIAGRR Lﬁ'ﬂmiLﬁuvimmizuuzgmﬁm@ wazdefhinwing
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neudiasidesin o Anasin @%ﬂ%‘%\uﬁm = 100%) AAALUADLNEN 20 % T A
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wianAuNINaRTIUAnN W I Tesunssiles Gelfunnsgunazaiiane
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®  Precast concrete wall for bathroom

A5 4.12 UAANTRTB91N4115931919 2 a1

Bathroom Panel

N Dimension © 640 x 1600 x 75 mm. (W x L x D)
e
i V. 48,5 it 5ip Weight : 61.15 Kgs.
PO 15 @ @) || Covered area 1 0.6567 x 1.60 = 1.05sgm.
6.0 'J T 1|
;_';: z L Plant finishing : 0.5477 x 1.533 = 0.8396 sgm. (80 %)
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ISOMETRIC VIEW (FRONT) ISOMETRIC VIEW (REAR) FOF HAWBLING
L Dimension 1 320x 1600 x 75 mm. (W x L x D)
e "mj:g— $5 Weight . 36.19 Kgs.
i,o—[_ H’:zi * l'. sl Covered area : 0.3238x1.60 = 0.51808 sqm.
——:‘r— B : é =% Ty Plant finishing ~ : 0.3354 sqm. (64.7 %)
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A19197 4.13  UAAINITARATRILLLANST
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M99 4.19 uanansBaunaudagtaseaing (uiunudniagt) Tussuuivg

AUNA L UTEUU Metric (W)

aunAluszuy Modular (W.)

1UAURIIAR _ . 1
94 £119 WU N34 £1719 YU
wruNuduagl
" iufueeuiInAL 300 500-5000 | 40-140 3 5-50 80 - 240
Wi 4 wiResEuLNg
" siuiu e 1200 2500 - 6000 110 12 25-60 140
= Lmuﬁuuﬁqﬁmgﬂ U A 600 3000 - 8000 | 150,200 6 30-80 200,250
a4TUNA
= LLﬂuﬁuswumugﬂﬁq T 520 1000 - 5000 | 100,125 6 10 - 50 130-175
(500/u4BM) (791ATL) (391A1L)
= iuituloeldag 36w, 200 11000-5000 | 125,175 45 10-50 | 150-200
senaumu (250/1188A) (791ATL) (391A1L)
" iufueeuiInAL 600 3000 - 6500 120 6 30-65 170
HULNAN
" iuiueeuTIAgAL 1200 2500 - 7250 150 12 25-72.5 200

31 Double T

wunEue 1. Wuanumunaesuiuiudsaglsananumzespeunsamiunin (miae = ux.) Wuawisnsesldly

o

mseanuuusvzuusaluglin Aduiusiulasa¥eimsuazssuumislussuntlszaunieiiin

A9199 4.20 LN suBsunaLdananues (Fannu) Tuszuinu

AUNA LUTEUL Metric (3.

AunA ldsEuL Modular (w.)

1UAURIIEN L .
NIN &1 U NIN 19 U
Tanliu
" nemieundeu 100,150,200 | 100,150,200 | 4 - 12 1152, 1152, *
250,300,400 | 250,300,400 2534 2534
u m‘zlﬁ”mﬁum 100,150,200 |100,150,200 8-15 115234 | 1,1.52.3,4 *
300,400 300,400




A9 4.20

wapsnIsTLaLdaRANULES (TanLNu) Tusyuuiy (sa)

104

- . AUIA L UTELU Metric (13 AUA LWsEUL Modular (w.)
TUAADIIEAR - -
NN £19 YU NN 11 YU
Fanliu
»  nsmilestuan 300 300 4-6 3 3 *
" nemifesdiuunsiin 150,200,300 [150,200,300 | 19-25 | 1523, | 1523, .
400,500,600 [400,500,600 456 456
" nenileshiudeu 150,200,300 |150,200,300 |  19-25 15,23, 1.5,2,3, *
400,500,600 |400,500,600 456 456
" enieshiugeunan 300,600 600 19-25 3,6 6 *
" neuileshiumend 150,200,250 [150,200,250 15 15225 15225 *
" emidesiivmuon 300,600,900 | 300,600,900 | 25 - 37 36,9 3,6,9 *
" nemilesiuda 150,200,300 | 150,200,300 | 19 - 37 152356 | 152,356 *
500,600 500,600
" Sulngtie 150,200,300 | 300,400,500 | 19-25 1523, 3,4,56,9 *
400,500,600 | 600,900 456
" Judau 100- 600 | 200 - 1200 20 1-6 2-12 *
" Jugauiie 200,250,300 | 200,250,300 |  15- 25 2253 2253 *
" nsuiileseeunin 150,200,300 | 150,200,300 | 15- 25 1523 1523 *
" nsiifesdiud 400 400 30 4 4 *
" nemidesenessumi 150,200,300 | 150,200,300 |  3-05 15,23 1523 *
" nemiesendlalia 200,300 200,300 12-20 2,3 2,3 *
" nswiifessnananfen 150,300,600 | 150,300,600 4-6 1.5,3,6 1.5,3,6 *
" nenilesdluden 200,300 200,300 12-25 23 23 *
u mzﬁmumﬁaﬁ 100,200,250 | 200,250 15.- 20 1,2,2.5 2,25 *
" nsuilea A d 150,200 150,200 2-5 15,2 15,2 *
u ﬂi:Lﬁ’ﬂ\‘iLWﬂﬁNWﬂ'maﬂ 200,300,450 200,300,600 3-5 23,45 23,6 *
»  nsmiieaud 50 50 8 0.5 0.5 *
" nsvidfedldinedn 100,150,200 | 100,150,200 | 3 - 12.5 1,1.523 | 1,152,339 -
300 300,900
B ONINLNY 500 500 5 5 5 *

wEUR  * =

ANWNTesTaRY AUl szun Modular  usiseyl3luszuy Metric wanznadifildyuuusiuig

Aaginsumauniamiiuntiuge uauiensesldluniseanuuusyazsonuuwisilu Detail 3uUsn 7
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3. FEUULNAU

Fapnaailuszuumaiy As daaanusis THun danumanu

AN599 4.21 wansnaifsaunaudanmnus (Janyunanu) lussuumweu

a o AUNALWTEUL Metric (WX aunAluszuy Modular (w.)
TUAUDIIRG . .
NI &1 NUN NI £19 PUI
TRALLNATY

" e 900,1200 | 1800,2400 3-20 9,12 18,24 *

= lelddnudeusiuiEey 600,1200 2400 el 6,12 24 *

= hidn 1200 2400 2-5 12 24 *

= eiuleldidn 1200 2400 9-19 12 24 *

= iulelddnAnnumriuLy 1200 2400 6-20 12 24 *

1unang

" uiwdmuduesaasudulalsd | 600,900, | 1200,1800 12 6,9,12 12,18,24 *
1200 2400

" uiudmuduesaasudulald | 900,1200 | 1800,2100 4-12 9,12 18,21,24 *
waglaa 2400

" uweadandanm 600,1200 | 1200,1800 6-15 6,12 12,18,24 *
2400

" id@udfuuedn 600,1200 | 600,1200, 9-15 6,12 6,12,24 *
2400

» iududnliesuesn 600,1200 | 600,1200, 6-12 6,12 6,12,24 *
2400

" enfesduudlefiuusiuGey 1200 1200,2400 4 12 12,24 *

" Leiu@udiaaleuda 600,1200 | 600,1200, 6-15 6,12 6,12,24 *
2400

" unangfnesesan 600,1200° | 600,1200, 3-15 6,12 6,12,24 *
2400

AT [ G R FURFEITER TR 1200 2400 3-20 12 24 *

wanEwn ¢ = aumzesdagynanui llidnszuy Modular usssyldluszuy Metric waznsalnldEafiaiulag

ATmATURRIIaLa sz lunsARRIRuANGINTY NeNITLTTAULAT Iz ZIINLLIRI U Detail 31

o

A ARuRUSTLIA2EF19R1AT uuudSaTestuue warsruuatalusruussanunneine
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- . AUIA L WTELU Metric (13 AUIA LWsEUL Modular (w.)
TUAUBIVER ~ -~ 1
NN &1 U NIN £19 U
FTULNII
" Aguean 200 600 75 2 6 1
. %gmmmﬁuuﬁwﬁwrfiw 200 1800 75 2 18 1
" uBudiuedn 1200 2400 9 12 24 1
= m:ﬁmmﬁ@uqmﬁa 200 200 6 2 2 *
STULRY
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