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ABSTRACT
TITLE : DESIGN AND DEVELOPMENT OF EMERGENCY DWELLING FOR
FLOOD VICTIMS
BY : MISS KANNIKA PIRAKSA
DEGREE : MASTER OF APPLIED ARTS
MAJOR : PRODUCT DESIGN (ISBN 974-523-135-5)
CHAIR : ASSOC.PROF.DR. WIROJ SRISURO, Ph.D.
KEY WORDS : EMERGENCY DWELLING / FLOOD / VICTIM

Flooding is a common problem in Thailand often leading to homelessness for many
people in many provinces, for example, several years ago many flood victims’ homes were
destroyed or badly damaged in a major flood. All the homes in the flood region were badly
affected from flooding. It ié a serious problem in Thailand which consequently often leaves
thousands of people homeless for significant periods of time. The situation requires help by
providing alternative and immediate dwellings. This research, Design and Development of
Emergency Dwellings for Flood Victims, includes information about flooding from a study into
the background of flood victims® needs and requirements, and other victims’ responses to living
problems. The first product design was proposed to support 1 family (4 people per family) for 1
month. The research determined the minimum space requirement to support 1 victim family’s
living activities in the periods of flood time. The minimum space requirement result is 12.154
square meters for 1 family. Other environmental information was studied and has affected the
design solution, for example, site information, outside public utilities information, such as
government agencies and many other private individuals, Furthermore, the researcher has
proposed material and manufacturing processes for production including the use of efficient and
appropriate materials for each section of the design. The design concept is a modular construction
utilizing horizontal and vertical product components. All material selections are followed by
evaluations on cost, durability and impact on living. Manufacture is based on a close-system

fabrication and is suitable for mass production. The design solution includes information on



construction, demolition, transportation and storage; this means the most efficient and profitable

solution for helping flood victims.
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3.1 vinavesnuilYaeadwSudiszaudy (Minimum Space Requirement)

NNNINTTUAN faduudigatumsitemuiildaesdmiusessy
fanssuee o fe'ly
3.1.1 Space Requirement for Activities
ndenssuvesdaugnndely 1 34 1w Minimum Space Requirement
o095 UAINTTUAI 9 et
3.1.1.1 Sleeping Space
3.1.1.2 Cooking Space
3.1.1.3 Dining Space
3.1.1.4 Living Space
3.1.1.5 Washing Space
3.1.1.6 Closet & Storage Space
3.1.2 YauazdaaIuuedfly (Human Scale)
Joyams q fRertvvadadaaned  degniahilas  Dr. Howard
Stoudt, Dr. Albert Damon and Dr. Ross Mcfarland “AN llﬁsllﬁ%ﬂu‘ﬁ The Harvard School of Public
Health #3320 Jean Robert 499 U.S. Pubic Health Service. M3auiuiimssiusmving
ﬁﬂdaummwyﬁﬁyﬂ N - Mo 19010199 TagiegIeey dail 1824 25- 34 35-44
45-54 55-64 65-74 Wag 75-79 by percentiles IagIdsrusmdasdmvssuyudluvimadia q 18
11 91905 ﬁ’ﬂfr stature, sitting height erect, sitting normal, elbow rest height, thigh clearance
height, knee height, popliteal height, buttock — popliteal length, buttock — knee length, elbow to
elbow breadth and seat breadth, Sevinadadauly DATA fsniaderuazseaindas
(Pancro, Julius and Martin Zelnik./1979 : 83 )
ﬁaﬁmm%’ﬂéfmﬁnﬁumimﬂhamqajmﬂiwmsﬁmmzﬁuﬁm%ﬂ%’zﬂu

Yoyad1989lun1sn1 Space Requirement Aoy




1 o [ [
3.1.2.1 %2991¢¥09 Human Scale dm5uldiiludoya
PulsznInugnegues Swmiaguaswni Suneles

=) o a o 4 & & da o & & &
Q"]Jaﬁ']“]fﬁ'lu UAZDUND AT UBITIUY (%Qlﬂuwu“’llﬂﬂQﬂﬂﬂﬂmu‘ﬂ@ﬂﬂiq MIUN1T9N 10)

M3 10 Snuilszansmuseerges Suneilesquasymiil 1 iaguasysiil

43301 11U (AY)
) %10 N9 59U

1824 7,200.00 6,977.00 14,177.00
2534 9,822.00 11,086.00 20,908.00
3544 8,346.00 10,085.00 18,431.00
4554 6,372.00 6,808.00 13,180.00
55— 64 3,631.00 3,983.00 7,614.00
65— 74 2,052.00 | 2,432.00 4,484.00
75 - 79 509.00 660.00 1,169.00

i : nsumsdnnses nsznsaumalng, 2 fguisy 2547.

M 11 Suilszrnsnugaeigues suneniudin fmiaguasssiil

¥3901¢ 194U (AY)
@) %10 N Rty

18- 24 8,587.00 6,950.00 15,537.00
25-34 10,183.00 10,636.00 20,819.00
35— 44 8,772.00 9,589.00 18,361.00
45 -54 6,953.00 6,159.00 13,112.00
55-64 3,469.00 3,672.00 7,141.00
65— 74 2,152.00 2,692.00 4,844.00
75- 179 518.00 680.00 1,198.00

nun : nsumsdnnses nsznsumalng, 2 QU 2547,
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4 o u | 4
911915199 10— 11 HUMAN SCALE dm5uldlumsn Space Requirement Faslutlszanns

v 4 =] [ st o a g a o :3
Tuseey 25 - 34 1 iflosnndugnegifisaulssmnsnniigaussiuiifagnadeiy
1 4
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1) SLEEPING SPACE

SPACE REQUIRMENT
SLEEPING SPACE

v o et v
Anyazniausy Tufidindanane gesussaugnady

v

® Unfiusunieip

g ]} e v

o AinTnaluilyeasefuniae
- - - v ow
ANVNLNNTUOU WBUTRNY LATLTHeRUASTRUR UL WAL
- vE o - - - . N P
s T NUNdwdunitianasudut TudanarternIwiv

24 : Maximum Body Breadth 57.9 cm.
(95 Percentile)

14 Stature 170 ~ 184.2 cm.
(95 Percentile)

in cm
A 2.5 6.4
B 7.5 19.1
C 84 213.4
D 78 198.1
[ 6 15,2
F 78 17.8~20.3
G 44-46  111.8-116.8
I 4-5 10,2-12.7
] 1-2 2.5-5.1
J 36 91.4
. - 48 121.9
e e L. 39 9g.1
M 54 137.2
SINGLE AND DOUBLE BEDS N 60 152.4
. 0 70 1778
P 16 40.6
Q 22 55,9
R 30 76.2

.
s o

= & )
MAN 16 MIMIWUNTIHIUNTUDU
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SPACE REQUIRMENT
SLEEPING SPACE

G = 1.12

G = 112

(FQ

P.39
R 4 PERSONS)

D = 1.981

L 1.981 b

[ 1

//

Sleeping ared

 ——

2.39

H
= o o/

= & '
MUAN 17 MIWTNUNTINTUMIUDU (RD)



2) COOKING SPACE

25

SPACE REQUIRMENT
DINING SPACE

MX e 1Y - e
na TEAuT tuntsduyasniuenna ludive

- T o & d - -
WunglaRufiaauiyRufizesBenasadun
Gifugs, nowle, HoNaw 1A

96.50 cm.

Nz
y"’//"',

g

]

X o LY o ‘.’, u ) - )
WUNINUIUUAININO NN WUUNNERANNE
0.75 x 0.75 A%.4./AU

]
= o

= & v o
MAN 18 MININUNRTINIUNTNIOINIG
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SPACE REQUIRMENT
COOKING SPACE

. ! o
¥R aqgumuum

wabanes 0.40 - 0.50 N, |
biaziine 1.00 - 1.20 o |

- o o a4 v o
ghvasnsiiundods - tndeeldlunds
doufuifudyn

: v & o v %
[J EI')UU‘S:'“U@WUY]T‘UF]’]%QHLHU

AU uA S UdRAY gninvunTan cABINE

Ao

¥ 3 v ¥ 4g o
Wundmdug wieduAuges
TAoU9z30 1.00 x 0.40 x 1.93 (max.)

0.40 |

0.914 e

.00

in cm

60-66 152.4-167.6

48 min. 121.9 min.

24-30 61.0-76.2

38 91.4

48 121.9

12-13  30.5-33.0

76 _moax.193.0 max.

LT ™HMYOIOW >

72 mox.182.9 max.

59 149.9

25.5 64.8

24-26 61.0~-66.0

15 _min. 38.1 min.

18 45.7

35-36 88.9-91.4

O|ZIZ X

69 mox.175.3 max.

d'o o o

[] 9
Mui 19 MmymAuidmsumsihiomis (de)
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SPACE REQUIRMENT
COOKING SPACE

A 0.914 L

067

Mix & Preparation area

Cooking areazy

4

WORK COUNTER BREAKFAST BAR

—e
7 cm,
Min) d1.4 em.
——__ﬁlr
MIX AND PREPARATION CENTER
in cm
A 18 min. 45.7 min.
B 7.5 min 19.1 min,
C 32 81.3
D 30 76.2
E 4 mox. 10.2 max.
F 4 10.2
G 22-24.555,9-62,2
H 18 45,7
36 91.4
J 42 106.7

k4
o o 4

M 20 MsRuRgImSUTeHs (do)



3) DINING SPACE

28

SPACE REQUIRMENT
DINING SPACE

Uaznue e wuuiddinasing
0.75 A%AL/AN

Y P -
Ae T RuR Tuntsduyasntunanns tudivn

3

~ X : o & - -
vunstiRuRapuduiiuiisodanssudua
(inAuang, navde, Hinteu 1

86.50 cm.

.50

H
A o 4 [

< &
MAN 21 MININUNTINTUNTTU
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DINING SPACE

53.30 cm.

MINIMUM PLACE SETTING

L =

48-in (121.9~¢m.) DIAMETER CIRCULAR
FOR FOUR/MINIMUM SCHEME

TABLE

30-36 _76.2-91.4

114-126 289.6-320.0

34-96 213.4-243.8

in cm
A 30 min. 76.2 min,
B [ 15.2
C 24 61.0
D 18-24  45.7-61.0
E 12 30.5
F 48-54 121.89-137.2
G 36 91.4
H
1
J
K

48 121.9

2.134

H
A o o [

2 9
M 22 msmvuiidmiumssudsemuemisems (o)
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SPACE REQUIRMENT
DINING SPACE .
TUTANGINIT A nFUN

uNduYsrniusInig

M]NiMUM CLEARANCE BEHIND CHAIR IN PLACE

23 @ Moximum Body Depth3.0 cm.

6 & Eye Height Sitting

12 ¢ Thigh Clearance
¢ Poptiteal Height (5th.)

17.8 cm.

35-44 yrs, (Men)39.6 crm.
16 & Buttock-Knee Length
35-44 yrs. (Men)63.8 cm.

35-44 yre. (Men)86.1 cm.
13 1 Knee Helgth

24 % Maximum Body Breddit® cm.

59.4 cm.

in cm
A 30-36  76.2-91.4
B 18-24  45.7-61.0
C 16-17 40.6-43.2
D 7.5 min.19.1 min.
E 29-30 73,7-76.2
F 48-60 121.9-152.4

v
a o

v 9
M 23 MsmnuRdmsumsTudsemueivis (919)
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(4) LIVING SPACE

SPACE REQUIRMENT

LIVING SPACE

1.50

.20

o

LETTRY

UNAA;
Pl

ﬁuq T.v. Al

T.v.
AU
&

Hnneou

0.75
fuay,

&

LASHY
Al

1
1

N = 1.80 BRI WA

AR

ANNOU/ AU (0.76 x 0,76 m.)

Nunduay,

dauay 3
X

AY
= 171 B9 BUA3

a

Wun

3
-

&
SAWWNUYE 351157 NRS

Haay WnHeu

& 4
INUN

1
L4

v 1]
24 MIMAUNIILY T.V. ua

o
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TSIDE VIEW
GENERAL PURPOSE CHAIR

SPACE REQUIRMENT
LIVING SPACE

GENERAL PURPOSE CHAIR

PLAN VIEW

in cm
A 3133 78.7-83.8
B8 15.5-16  39,4~40.6
C 16-17 40.6-43.2
D 17-24 43.2-651.0
E 0~-8 0.0-15.2
F 15.5-18 39.4-45,7
G 810 20,3-25.4
H 12 30.5
| 18-20_ 45.7-50.8
J 24-28 61.0~711
K 23-29 58,4-73,7

in cm
A 42-48 106.7-121.9
B 6-9 15.2~22.9
C 3-6 7.6-15.2
D 28 711
E 62-68 187.5-172.7
F 90-96 228.6-243.8
G 40-46 101.6-116.8
H 28 66.0

58-64 147.3-162.6
J 84-90 213.4-228.6

v ¥
M 25 MIHINY

] 1
A o @ o

NAIMNITUNITUS




(5) WASHING SPACE
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SPACE REQUIRMENT
WASHING SPACE

¥ . o s v

AUNAmdua i mazem @es s, Ingy
¥ ¢ RO

wazndusiminAuea Aaywurfiindanena

D.80

in cm

70~768 177.8-193.0
40 min. 101.6 min.
30-36 76.2-91.4
18 45,7

24 min 610 min.
28-42  71,1-106.7
18 min. 45.7 min.
12 min. 30.5 min.
24-26  61.0~-66.0
57 min, 144.8 min.
35-~38 &8.9-91.4
22 min, 55.9

3 7.6

4 10.2

ZIZ Xl lziaimimiololo)>

Max. Body Depth(33.0 cm.)
3

uw)éx’%@m&, »
A Shtuiion !
poi l Thm

D.711

FUNAWAIVANT WA
bt 1842 m.
4.0 cm.

SINK CENTER

9 v o g

v 3 v
M 26 MsmuNdMSUTndg
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SPACE REQUIRMENT
WASHING SPACE

Adult Male and Female Miscellaneous Structural Body Dimensions in Inches
and Centimeters by Age and Selected Percedtiles.

A B
in cm in cm
95MEN 36.2 91.9 | 47.3  120.
WOMEN | 32,0 81.3 ] 43.6  10.7
5 MEN 30.8 78.2| 41.3  104.9
WOMEN | 26,8 68.1] 38.6 98.0 -
[
xI
Oz
L
T e
0 e
ofs
ol e
"'““AT

X h -
WUNBINKD  A90URST 4 AY

Ro 4 Jusiu
M 4 Jusdu
Uszungw 10 Ausdu

armniAviudasradndutivw
l 24 1,
WORK ZONE (WASHING AREA) ’| ’|

b C. e C. = 9.4 cm.

1

24 : Maximum
Body Breadth
(57.9 em.)

0.80 e

1.714 b

(=]
Co

| N
o
L~
~J_|

7WORK ZONE N

o g Q

v ¥ T
AN 27 MImAundmsudndis @e)



(3) CLOSET AND STORAGE

35

SPACE REQUIRMENT
CLOSET & STORAGE

anvaznnalAuanngas-1asagld, (Fown “ad
Mutuninendudns ey uszau Ay

Anvaznnamn wasAudonn 1adoe e tudinus iy

[} s

ANWAUEANSINEMNLEUASEN TR N8 TuTiRnd DAS17

MaNawadan tdasinzasns eaavandusadyy
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i Tn T Aun TunnssnedesnAvaa gty

v > av - .
Q]l.ﬁawwmummnwwmnu
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SPACE REQUIRMENT
CLOSET & STORAGE

k¢

Max_shelt Ht. 18 Comtfortable Reach
{Also Determined by Spacial Germent Leng

ik

CLOSET AND STORAGE D STORAGE
FACILITIES/MALE FACILITIES/MALE

7

52

z 1

A
Wy Lﬁmﬁvar’fmazﬁnmaamsaah’f'

=

WALK-IN CLOSET AND STORAGE FACILITIES

......

e .,
pnadusuiugu
L3001 Fa 3 M = 10 Juseu
#270AN 130423 5 U = 0.075/8u
L= 3.38 LURS/AY x 4
ATNINW 1,52 LUpe

e taaldussffu,

= QUNINRIVUN

- IRSOWANE

.

- A

in cm

A 64-68 162.6-172.7
B 72-76 _182.9-193.0
C 12-18 30.5-45.7
D 8-10 20.3-25.4
E 20-28 50.8-71.1
F 34-36 86.4-91.4
G- 10-12 25.4-30.5
H 60-70 152.4-177.8
| 69-72 175.3-182.9
J 76 193.0

K 658 172.7

L. 42 106.7

M 46 116.8

N 30 76.2

0 18 45.7

o v o

v ¥y v ¥
MW 29 MsmAuidmsuiuves wnseeld o)
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k4
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vanszUIumMsMImIiundmivAenssudie q dredu danagudui

WUNAG 9
F 4
Yo
1ddan
SLEEPING AREA FOR 4 PERSONS
2.390 L
1.981
COOKING AREA
-
ANUN CABINET & WORKZONE MIX & PREPARATION AREA
| 1.314 _+_0_'ﬂ4_+_
1 "[
1.000 1-(]57
1§
RANGE AREA
1.626
d
.
0.495
d
s
HOUSEWORK
K1 -l bt X oo i d
Aundnan NUNHINNN
L 1.714 L L 1.500 L
1 |
°'*j°° 0.970
T
X Sv
NUNANRNU ¥ . .
’ 0.940 ’ AuUNd I uA Uz v
.Ir ’ 0.800 l
o.‘l711 4; -
5 0.800 :
T

)
A A o s

M 30 WUNAMTUUOU 9IS uaz‘ﬁ’muﬁm



DINING AREA

- S SV o X
NWUNUISUUIENTUBINISUUUUINY
1.500

1.500

DINING AREA FOR FOUR
2.134

2.134

CLOSET & STORAGE

Runiuionn waztmdnatdussiniu

1.520

1.080

LIVING AREA

LIVING AREA FOR FOQUR

1.873

1.873

= dy oo -1 @ T
NN 31 wumuﬂizmummi NUYDI U UUAY
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nauNUNNATNNsadauuiuls

SLEEPING AREA FOR 4 PERSONS

2.390

1.981

DINING AREA
DINING AREA FOR FOUR

A

2.134

]

2.134

MINIMUM AREA

2,380

2.134

SLEEPING AREA FOR4
DINING AREA FOR FOUR

2

= 5,100 m.

NS

LIVING AREA
LIVING AREA FOR FOUR

1.873

1.873

1.520

1,090

2 CLOSET & STORAG

Area

= 1.657 m.2

TOTAL = 6.757 m2

39



COOKING AREA

& o
NUN CABINET & WORKZONE

L 1.314
Jf
1.(]00
) 2
Area = 1.314 m.
RANGE AREA
| 1,626
J
I\
0.495
A|
) 2
Area = 0.805 m,

naNNUNNANNsadaunuiuln

HOUSEWORK
NuNdnw
L 1714 L

X oA
NUNIWNINY
0.940

-

0.71

MIX & PREPARATION AREA
0.914

1.067

Area = 0,975 m%

TOTAL = 3.094 m?

RYNNN

=1,
=

U
1.500

0.970

J " v 4 »
‘WU‘nﬂﬂW"l, AR WATRNIINU
1714 L

1

0.970

] ¥ ]
/A 33 Wuildaee (ge)
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HOUSEWORK

Aundann, sAmN WAZANNANY

1,714

0.970

Area = 1.66?3 m.

ﬁ’ J - o .ol
NWUNANS VAT ULLAUYEN

l 0.800 |
J

0.800

N\

r

Area = 0.640 m?

TOTAL = 2.303 m?

GRAND TOTAL = 12.154 m?
MINIMUM SPACE REQUIREMENT

1] Vv [
M 34 Nunldaee (o)




apliilaen1ddsd
(1) Sleeping Area
(2) Cooking Area

(2.1) Area for Cabinet & Work zone
(2.2) Mix & Preparation Area
(2.3) Range Area

(3) Dining Area
(4) Living Area

(5) Closet & Storage

(6) House Work

v 9

8 v
(6.1) Wunidnd

IS

Y

1
(6.3) WuNd199Y

b1
(6.4) WuNMFBUL

3

F v
(6.2) NUNAINAA

4 o
UUT

42

maedi 12 apiuildarendminduszavgnade
ITEM WxL WxL AREA (sq.m.)

Sleeping Area 2.390 x 1.981
Dining Area 2.134x2.134 2.390x 2.134 5.100

Living Area 1.873 x 1.873
Closet & Storage 1.520 x 1.090 1.657
Area for Cabinet & Work zone 1.314 x 1.000 1.314
Mix & Preparation Area 0.914 x 1.067 0.975
Range Are 1.626 x 0.495 0.805

fufidndn 1714 x 0.800
ﬁ”uﬁmﬂv’h 1.500 x 0.970 1.714x 0.970 1.663

fuiidraomy 0.940 x 0.711
ufimauzium 0.800 x 0.800 0.640
Minimum Area for Product 12.154
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4.2.1.4 CARDBOARD

W1 73 CARDBOARD HOUSE
Architects Stutchbury and Pape, Architects and Landscape
Architects in association with Col James,Director,IB Fell Housing Research Center,University of

Sydney, Presented by Visy Industries and the University of Sydney.
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4.2.1.5 TIMBER

MWH 74 TIMBER HOUSE
Architects Innovarchi, Presented by Timber Development Association of NSW.
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4.2.1.,6 CLAY

71N 75 CLAY HOUSE

Architects Environa Studio, Presented by Clay Brick & Paver Association of NSW.
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1. iy PVC. yHauda (Rigiol PVC. Integral — Foam Sheet & Cladoling Profile Plastwood)

™M3199 41 PROPERTIES OF PVC BOARD

PROPERTIES UNIT | VALUE STANDARD
Density (A7IUHUILUY) g/em’ | 0.65-0.75 | ASTM 303-96
Tensile Strength (&I IUNIUMIAS) N/mm’ 15-16 ASTM D638-93
Elongation at tear (M58A@9UV1A) % 14-30 ASTM D638-93
Modulus of elasticity (il szﬁwﬁaﬂamﬁﬂmju) N/mm’ | 950-1000 | ASTM D638-93
Flexual Strength (f189MuMmuns 1Aa490) Mpa - ASTM C203-92
a.Machine direction 41.2
b.Cross direction 37.4
Impact Strength (AR UMUMINTEND) MJ 474.71 Lzod
Shore hardness D (A21L6449) >65 ASTM D2240
Vicat Softening Point (JA89U#7) C >75 DIN 53460
Thermal conductivity (M3511191151) Wm’K | 0.0635 ASTM C518
Dielectric Strenghdf1UNIUMIAY) Cm. >60 DIN 53481
Dielectric constant kV/cm 1.9-2.0 DIN 53483
Water absorption (013 g]ﬂ‘-‘ff‘m% ) % 0.086 ASTM C209-92

-weight increase after 2 hr immersion

Flammability (M3 115 1w)

Self extinguishing

CHEMICAL RESISTANCE

Excellent resistance against : Mineral acid, alkalis, plating solution, paper3making chemical,

pickling Solutions and fume, and other inorganic solution and fume, Good resistance againt :

alcohol, aliphatic hydrocarbons, glycols, amines, phenols. Not recommended with : ketones,

aromatic Hydrocarbons, chlorinated solvents, some esters and ether.




2. Gypsum Fibre Board
TECHNICAL DATA

M1319N 2 Mechanical properties

141

Compressive Strength 2.'8 N/mm’
Modulus of Rupture (MOR) 6 N/mm’
Modulus of Elasticity (MOE) 4000 N/mm’
Srew pull Resistance (12 mm board) 500 N
Surface Hardness (Brinell) 28 N/mm’
Density 1200 — 1300 kg/cbm
m‘SN‘?'I U3 Physical properties

ASTM (Type X)
Fire resistance class DIN 4102 A2

BS 476 Part 7 Class 0
Sound insulation

up to 62 dB
(depends on wall construction)
Thermal conductivity 0.21 mk
Thickness swelling ASTM (Type X)
after 2 hours emerging in water DIN 4102 A2
after 4 hours emerging in water BS 476 Part 7 Class 0




3. Fibre Cement Sheet

Product Characteristics

BASIC COMPOSITION
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Portland cement, Refined sand and cellulose fibre.

DENSITY (at oven dry) 1.33 to 1.42 g/em”
MOISTURE MOVEMENT

Saturated to EMC 0.06% to 0.08%
EMC = Equilibrium Moisture Content at 25° C% & 50° C%

Relative Humidity
WATER ABSORTION

22.0% (EMC to Saturated)
FIRE RESISTANCE

UCO Board will not bum, it has the following
(a)  “Early Fire Hazard indices” and tested to AS 1530 Part 3-1982

Ignition Index ) 0
Frame Spread Index 0
Heat Evolved Index 0
Smoke Developed Index 0

(b) Uniform Building By Laws 1984 Class “O”

(c)  BS 476 Part 6 (Fire propagation)

Index of Performance (I) = 0.0 to 1.8

Sub-Index (I) = 0.0 to 1.1
(d) BS476 Part 7 (Surface spread of flame)

No Surface Flame Spread-Class 1 (the best class)
MOISTURE CONTENT At EMC (by weight)
8.0%
THERMAL CONDUCTIVITY
Estimated at 20°C 0.30 W/m.K
FLEXURAL STRENGTH
(Average Modulus of Rupture)

Oven Dry Saturated
Along Direction of Sheet 11 MPa 9 MPa
Across Direction of Sheet 15 MPa 17 MPa
Average (Along and Cross) 13 MPa : 13 MPa
SOUND TRANSMISSION LOSS
(Estimated)
45 & 6.0 mm. 25 dB

9.0 & 12 mm. 28 dB



M3 ¥4 guaviianunais
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ANINHUILUY

1300 kg./m’

msnu Iauinaspiungunasivesdangy

WU Class 0 98 BS476 Part 4
WU Class “1” 49 BS476 Part 7

audeimua R )
Jaeglunqu “0” do BS476 Part 6
YSuannusuveeiy (at EM.C.) +3%
v
Ysnamsgaduiit (ASTM 1185 (95)) 30% by weight

] E4
MSVIIIAILDIINANVTU

UnAvudegaduda 0.6 uu./.

MM MuTou (A1 k) 20 C to 200 C

0.22 W./mk.

Delamination Strenght (ASTM D-1037)

1.38 N/mm 2

ANVATUMULIIAR (Oven dry)

Across the sheet 16 N/mm.2
Along the sheet 12 N/mm.2

4. Compressed Cement Sheet

M319% U5 DRY DENSITY AND WATER ABSORPTION TEST RESULTS FOR

COMPRESSED CEMENT SHEET.

TYPE OF TEST :

DRY DENSITY AND WATER ABSORPTION

TEST SPECIMEN :  Three (3) specimens of “NUTEC FLAT SHEET” having
a dimension of 200 x 200 x 10 mm. were given by the client.
CLIENT : G - LINE COMPANY LIMITED
DATE OF TEST : October 2, 2003
TEST RESULTS :
Specimen Width Length Thickness Weight Weight of Dry Water
No. of of of | of _. Surface-dried | Density | Absorption
| Specimen | Specimen | Specimen | Oven-dried Specimen (kg/ms.) of
(mm.) (mm.) (mm.) Specimen After Specimen
(g) immersion (%)
(g)
1. 196.6 199.6 10.4 68538 815.12 1,688 18.93
2. 197.1 199.6 10.5 691.42 " 815.36 1,682 17.93
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@519 45 DRY DENSITY AND WATER ABSORPTION TEST RESULTS FOR
COMPRESSED CEMENT SHEET. (19)

TYPE OF TEST : DRY DENSITY AND WATER ABSORPTION
TEST SPECIMEN :  Three (3) specimens of “NUTEC FLAT SHEET” having
a dimension of 200 x 200 x 10 mm. were given by the client.
CLIENT : G -LINE COMPANY LIMITED
DATE OF TEST : October 2, 2003
TEST RESULTS :

Specimen Width Length Thickness Weight Weight of Dry Water
No. of of of of Surface-dried | Density Absorption
Specimen | Specimen | Specimen 'Oven-dri‘ed - Specimen (kg/m3.) of
(mm.) (mm.) . (mm.) | Specimen After Specimen
(g) immersion (%)
(g)
3. 197.1 200.1 10.5 701.76 818.02 1,689 16.57
Average 1,686 17.81

Note : This results certify the adequacy and representative character of the test samples only.

5. Wood Product Wandamivesgamunssuuryliinenamans

3 ey ] o A
ﬂﬁNﬁ U6 mm5a%ﬁmmmﬁunmmuwuﬂﬁmna

Thickness | Bending ~ Face Transvers | Thickness Moisture
Range Strength Strength 'Strength Swelling Range
mm. N/mm’ N/mm’ N/mm’ (%) (%)

upto 13 16 0.40

13 t0 20 16 1.00 0.35 8 5upto
20 t0 25 14 0.30 11
25t0 32 12 ' 0.24

321040 10 0.20
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MmN Y7 MIATIABUYAUAUIAYOUHY MDF

ARLANLiA 254 | 56 | 810 | 1222 | 22 wa. A

wi. | ww | wwe | oww, 1o
Tugdauanda 2 | 32 | 28 | 26 24
(Modulus of Depture : 1.0 0.8 0.7 0.6 0.6
N/mm’ - - - 11,200 1,100
msasdemnimih - - - | 1,000 900
(Internal Bond : N/mm’ - - - 0.4 0.3
ussBanzafmudumg 2 | 2 | 2 | 18 16
(Screwholding Face : N) 8 8 8 6 6
ussBanziniediuvey
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