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ABSTRACT

The purposes of this research were to study the design of existing floating
houses by considering utility areas, environment, structure, materials and living
behaviors of the floating house communities. Research methodology was done by
collecting data from research samples which were residents in floating house
community of Suratthani province and residents in floating house community of
Kanchanaburi province. The residents answered 100 sets of questionnaires in each
community, the total number of questionnaires were 200 sets. Tools used in this
research were survey forms, observation forms and questionnaires. The results will be
used as guideline for problem solving and case study form designing for architectural
designing.

The research results was found that

1. From behaviors of residents it was indicated that most to residents still
wanted the floating houses to continue their existence and they did not want to move.
They also wanted the floating houses to be developed further by using iron float instead
of bamboo float, and become more modern and convenient. Because iron floats are
stronger and can provide utility areas which are more suitable for living condition.

2. Trend and design of floating house in Suratthani province. The house itself is
usable both on land and in water. It has characteristics of a single storey house with iron

float as base. And the house is attached to float polls in order to float up and down



vertically and does not lose its balance. Float polls must be able to accommodate 2-3
meters of flood water level. In emergency cases when water level is higher than the float
polls and the house rises above the polls, chain must be used to attach the house to the
float polls and the polls act as anchors. The chain must be long enough for increasing
water level. Utility area in the house is divided into bedroom, bathroom, kitchen and
sitting room according to architectural principles. There are also living necessities such
as food, water, medicine and spare electricity, in order to accommodate lengthy
flooding condition.

From this study it was found that Floating house community of Suratani province
should have designs which can respond to needs of residents both in normal condition
and in flooding condition. That is the house should be designed such that it can float
well and safely in instant flooding condition, and can provide convenience and safety for
the lives and assets of residents of the floating houses. Results of this floating house
architectural design research work can be used in related governmental and private
work units as planing pilot project, or can be applied in emergency relieve work after
flood disasters. Or it can be used in community development in flooding areas in every

region of the country and in the world.
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N96 Adauna (2544 : 99 - 102 ) useaesa (Hydrostatic Litt ia Buoyancy) A

[

uradnsivasluanseindatioresingianundaienanioiuing  Gadluuslfizen

E 3 i H b i
Uineuluiianszwinalfifapuangatunisidngiiiminne e uanasdiuiieamnann

q

[

ualidndasaeslan  aumvssuseaeaidwviiuiimingesseslvaffilsunaswinfudmg

daunan Teannsofigadlilasfiansandngianlusedlua danw (zUnm)

o

vY

NNA 2.98 unaBHRINTENARIRgNAN ( TAANAAT. 2544 : 99)

s

v ] v 1 i
WATUILTHIATTANTUAN (dauiiusien) TRuhnden dA, le p, ABAYINAY

o

UIENIA ARl NANEn y, lurasluaiiuiwinannie y ezl

uTIAUTB989 I fuLY dF, = (p,+Yy,) dA, (ANNTA 1)

b 5 3 ar a" =3 -dld = =
AU WNIDIIANTULANNHAITNAN v, H

WIIAUTBITRS MAAIUAT dF, = (py+ Yy,) dA, (ANNNIA 2)

ussaasfannsznFedngdwan df, = dF, - dF,
(po it YYQ) dAy’ (p0+ Yy1) dAy
Y (vt y,) dA,

1l

I

dF, = ydV, (@unnsdi 3)



a3

e dV Aetliunstiugn - aeingaauiian

[

LNAREAITBITRNTINNAYINTLNATINTD UGB FDTINT N A TRNTULAN ) TTuRe

F, = JchB
= Hlviyav,
Fg = }’VS (ﬂum?‘?{ 4)

wapiussaai A insesedlnafith Bunnswinfusngdaniian - dei
A mintasaFANAA (Archimedes Principle)

Fumisfiussaasinszinie anAudnatTesusaensa (Center Of Buoyabney)
domm il fidean B m‘lﬁ‘[mﬂmﬁﬂau@mmiumuﬁmmquﬂfmﬁqﬁ'ﬂﬁﬂumﬂﬁmqifau
WNY 0z (WNURGINNALNTZANEIAA 0) WALHAs TN LATeseEFTUEN 1 %

UHATAULLNY 0z

Xg Fy = Jx dF, (8:N139 5)

WNUAIENNNTN 3 WazaNnsh 4 luaunish 5 ald

x, YaV. = [ [x yaVv,
%, = JIIx dV (@un1sii 6)

uandn AaAutnaNTeNaansINTENantralszasingdaunan lureslua



94

)
=l et oar '

lunstindmganagsznineweslua 2 alia AM NS UIWIE Y, Uaz Y, AANINT

v
@ oo
-

2.99 Inenaesivana 2 aialivnyUfisamaaiisen

reslvay FB

<« X8 » | dF,

p -

vy Y

'
= '

NNV 2.99 usenasfiresingianegssudneesiva 2 4lia (Tarans. 2544 0101 )

9

=

L3 ' i3 i '
A3 BNIRFIRQTUEN (douiiuan) HNuAnindn dA illAnuan y, Al

WTIAUTBITD IMAAIULY dF, = (Py+7v,y, dA, (@NN199 7)

1 '
= g

AU NIDITROTUENNANNAN y +y, +y, |

q

WSATBITD9 IMARILA" dFy = Py +7, (Yot v,) + 1,Y,0dA,  (@un13h 8)

WINRBLFINTLYNFABTWIRYTWAN dF, = dF,- dF,

|

SR VRS ANELY
Y, ¥y OA; + 1.y, dA,

df, = y,dV +7v,dv, (ANN13N 9)

e o

1 L [l i 2
e dv, usr dv, Aetiuiastuang saedngiauluresiuahiiminamng vy,

WAT vy, ANNAIA



210
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=150 Kg/m2
= 30 Kg/m2
= 22 Kg/m2
=0.60x1.00x(150+30)
=108 Kg/m2

= 250 Kg/m3
= 150 Kg/cm2
= 10 Kg/cm2
= 30 Kg/cm2
= 150,000 Kg/cm?2

108 +2 =110 Kg/m

192.50

192.50

’K 3.50

-l °
DINN 5.30 LAAINITATUITURAY

Max = 169 Kg/m VMax = 193 Kg/m
bd2 = 6M/Fb
= 6(169)x 100/ 150
= 676 cm3
b = 1%" = 3.75 cm
d2 = 676/3.75
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d = 13.42 19 = 15 cm
PNATRIAIFENTLE = 1%"x6"
MIIBUTARDUURIUDY = (3x193)/(2x3.75x 15)

= 514 Kg/cm2'1OKg/cm2
MUBUPINART = 193/(3.75x 15)

= V/(bxd)

= 5.14 Kg/cm2
miatusafieauld = 30x(5+0.95)/5

35.76 Kg/cm2 35.19 Kg/cm?2

: - k73
Wwsrariuaenldng

= 1%"x6"
arulal
B1
A
| P
b0 DNH6=386Kgm ~
i .
. fmssA M \{
1254 & 3
i ® | 30 J 194 { 1%
| | l - B
&
»
MR 531 LARINITAINITUANY B
udaliigs 3mx22 = 66 Kg/m

1.75x1.00x (150 + 30)

W =
w = 320 Kg/m2
bd2 = 6M/Fb
= 6(467)x100/150
= 1868 cm3

b =2" = 5cm
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d = 19 19 = 20 cm
TNATRIRUABN T =2"x8"
MUILLTUDDULLIUDY = (3x750)/(2x5x20)
= 11.25 Kg/em2 <10Kg/cm2
WUILLTINARTS = 750/(5x20 )
= V/(bxd)
= 7.50 Kg/cm2
miaeusanaan i = 30x(5+0.95)/5
= 35.76 Kg/cm2 37.50 Kg/cm?2
wrardwaanidaiu =P"x8"
B2 B2
320+ 66 =386 Kg/m 150 Kg/m
l ! {
X £ AN Vi)
560 676 263
| 3.50 [ 3.50 i
! r i
AN 5.32 WAAINNTATUINIATY B2 , B
B_a 53191
320+ 66=386Kg/m
84071 433.09 308.50
-433.09

0.80 250 ]

12352

AT 5.33 UARINNIANUINATY B3
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91151
B4 ™
T 2l
' L amst
|;m W 20+66-36Kgm g
i \

BB
J'I']‘Wﬁ 5.34 LAAINNTATUINLANY B4
BS
159
l ]
LN JAN
160
e ]
|

ﬂ'\ﬂﬁ 5.35 WAANNNTATUINATY B5

o
PN

| 130 ;

ANT 536 WAAINITATIUINLAY B6
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-l °
DINN 5.37 LAAINITATUITLANUY BY
B8 B557
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| N 5
= p—
RS57 BB ABA3
l% 20 l 19 i 20 150 |
t 7 , i
RPN
e 5
NINN 5.38 L@AANNITATUIITLATY BS
B9
[ 521 J% 386 |
A A o
99093 916,07 33707
| I Ll
~ 700 I 150 | ——
' D164
[ 200 130
4237 93987
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B10 659
g
~ T80
TH6=3R6Kgin o 5
Am o AR
50
14
ze me
MAT 5.40 waRINTTATUICIANY B10
\L}ﬂﬂ
A A

807.50 851.50

s

-

I'l"lﬂﬁ 5.41 UWARINITATUITUATY B11

NRIM
LL = 50 Kg/m2
nmﬁmaﬂufj DL =20 Kg/m2
Hunanu =20 Kg/m2
UAN = 10 Kg/m2
w =100 Kg/m2



3.50

sreisvitaul @ 1.00m

1.01

-l o o
DNINN 5.42 LARINIFATUINILLNAIAN

! 102

TEHLYNINUNN @ 1.16 m

|
VAN /\

=) [ | [V [
AMAN 5.43 LAAINITATUILITES U NN UNURAIAN
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FUNY
130Kg/m
[ ]
A A
43940 236,60
| 400 J
I | |
28340
|
T e}
1% 236,60
i 218 | 182 |
I | 1
215
93.60

wy

102 Kg/m
[ |
A JAN
3885 12750 3885
| 100 | 100 |
! I |
675
N
AN
N
3885

1275

NN 5.44 wamINI3ATRI AR LA IUNAIAN



anln 1

480

3.50

e

840

MNA 5.45 uamanisanuansantn 1

AZLHEY 1
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NN =236 x 0.80 19 80 % =188.8Say 190 L = 190x2 =380

380 Kg/m
[ l
AN AN
840.71 433.09
'.< 120 Q“ 534 |
=
1065.54
456
96336
281 :‘l‘ 254
121240
273.60

MINT 5.46 WARINIZATMIFILLSIAYN 1
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Dee
—

2,766
anln + (Pusidux 2)

840 + (936.36 x 2) = 2,766 Kg

-l o 4
NAN 547 LAAINITATUITUAY 1

UNY 2

130 Kg/m

332.80 83.20

i" 1.20 # 2.00

-l ° o o
DNINN 548 LAAINIZATUITUAUNY 2

=l

antn 2

83.20x2=1664+2 = 1684 Say 170

10K
OIS I

|
TAY A i
212.50 357 144.50

! 730 H—G"

2NN 5.49 uamanazanwatuentn 2

AZINT I

83.20 + 83.20 =166.4 +2 = 168.4 Say 170

Ho-Kgim |

VAN JAN

476.12 180.08

I

.20 | 7.66

- -l ° f
DINN 5.50 UAAINITATUITUATLA T
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anln + (Axsidux?2)

357 +(180x2) = 717 Kg
- o o
NINY 5.51 BL@AAINTITATUITUAL 2
RB1 717 Kg RBS
\L 352Kg
A 52Kg | [ 1
459.74 4391% A\ 311A
170 | 1.80
350 'c 350
RB6
RB2 440 Kg | 40Kg ‘
AN
1 ‘L 52Kg j 26‘9%
A e | .
L 3.50 |
175 ‘ 175 ; ! ;
350
‘ RB7
332Kg
[ ]
RB3
357Kg A_j ol S s;A
A 5ZKg ] I 4_|
350
. 269:‘-2% [ |
175 l 175
350 RBS
332 Kg
' —A
RB4 416Kg Bas ais
[ 138 Kg ] \
2.50
A 496§. ~ '
1.75 ' 175
7 T oo
52Kg
[ |
VAN 1 AN
| 3.50 N
| -

-l o [
NN 5.52 ULAAINITATUICUBTIATANILAN
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F18NI9ATUIUYIURDE U

vy y = WV ( Specific Weight %38 Unit Weight )
W = thuingssreslua (N)
vV = fiunresresiva (m3)
= windamy (N/m3)

ANUNUILEY  ( Mass Density ) A uBuLLuIeI1edluae p Asulasentaadiunms

p=MV
M = waareeraslva (Kg)
V = 1Funnresresina (m3)
p = AnuMLLLIesraslua (Kg/m3)
ALNMWLE TN I fanudaius sl
Yy =pPg

g = Anuuiiasanussmgaeeslan dauviaty 9.81 m/s2

1 3 v ]
AYNMEA AN (Specific Gravity) s = ApRTEIUIBTRgFaIIMINTsRTENRS

N

Il

s = WWw = ylyw = p/pw

ATNDNANNIL

11

s
WWw = umindaquasinmuansy (N)

L3 ¥
UIMUNIUNIZIDITAQUATUIAINAIAY ( N/m3 )

ylyw

plpw = AINWUILUINIRITROUETINANEIAL (Kg/m3)
1Fumsang ( Specific Volume )

Vs = U3NasAaniianingung

Vs = Vim = 1/p 8 Vs = 1Bumsauniz (m3/Kg)

[ 5 -f [ o o o -‘ ¥ - a:
VaN199  Archimedes INEINUNISAREAL HﬂQﬂQﬂ'ﬁNﬂﬂﬂu‘ﬂﬂﬁ‘lﬂﬂ fi:uu?a'tuumm
L] - -Y - [ %’ o | e e -J -J
ni‘xmlunnmwu {UAat ﬂnuwmunmmiua 1[‘911’1mtmnuqmqﬂuwuwlumm’lua
Nansugl dmg AEDG
2Fx = 0
ZFy

uminrasraslvaifunms ABCDEA

Fu - Fd = FB

Fu

Fd = umineesresivat3uims ABCDGA

Il
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-« 1 d ] - g - J A -
FB = ussanssadslAwiniusminsasseslusfignunuiidaedng

B_\/ o
i o f Fd |
| e
A ND
/
?F/
| Fu

-l ar -j -: L4 o J 4 Ve

A 555  dngnanetluresina arfiusealuuuamanssinluiiAnieau Saviniy
g e ol
minaeslue URnasviniudngiunuiluseslve

TR
wFunasitennge
WV = sumsrenjuaes

Fp-W-p =0

W = sminvjuasy = 45685 N/m3

p = uiqn?:ﬁq(mngﬂuﬂn DL+LL) = (9,123 x9.81) = 89,496 N/m3
Fb = wwintesina
Fb = 1x9,810 N/m3xV m3

9,810 N/m3 xV m3 -45,685- 889,496 = 0

9810 (V)N = 45685- 889,496 N/m3
\ = 135,181 N/m3 /9810 N
\ = 13.77 m3

. - 3
AN UadBULUY 1 (T1)

imaAnndoann 1 A,

0

1.70

nMwi 556 wamauuulazasiiayu T1
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Tasauanann L 30x30x3mm swin  1.36 Kg/m
fialasunanan L 25x25x3 mm
AILNEN lATIMan

(6x1.70x1.36 =13.872)+(2x5.00x1.36 =13.60)x3 =82.416 Kg

(12x3x1.36) = 48.96 Kg
smnmin = 131.376 Kg
15ums
(6x1.70)+(5x2)x3 = 60.60 m
{12x3) = 36.00m
MU = 96.60 m
V = 96.60 (0.03 +0.03) x 0.003 =0.0124 m3

ANWUY Yiuastuuuy 1 (T1)

V =500x3.00x1.70m = 25650m3 > 13.77 m3

9,123 Kg J
N

1.70

b

3.00

PR 557 usasuuvuaeeR 1 (T1)

R 5.00 x 3.00 x 1.70 4.9 1 9. (BIMNGRUNIZIRUUEN = 7,900Kg/m3 )

IMANATULY, A9 7,900 x (3.00 x 5.00 X 0.01 x 2) = 2,370 Kg
IMANATUNEN, MR 7,900 x (3.00 x 1.70 x 0.01 x2) = 806 Kg
WanAENe, 191 7,900 x (5.00 x 1.70 x 0.01 x 2 ) =1,343 Kg
wananiazanelu 7,900 x 0.0174 = 137.46 Kg

Wningu = 4,657 Kg



1. v W =mg = 4657x9.81 = 45685 Kg-m/s2
(N = Kg-m/s2 ) = 45685 N

2. AUNUILUY p = MV = 4,657/0.5894 = 7,900 Kg/m3

3. iy y = WV = 45685/0.5894 = 77,511 N/m3

4. ANEIRNIE s = paAT/pIn = 7,900/1,000= 7.90 Kg/m3

5. FNATUNIE Vs = 1/pans = 1/7.900 = 1.26x10 :3/Kg

g = 8RN = 9.81 m/s2
E AT oy ;
U 1N = uafingeinlidmgiiinea 1 Kg waauidasaaudy 1 m/s2

ANMUILULTBIUN pu1 = 1,000 Kg/m3

p=9123x9.81 = 89,496 N

e

|

W // &fgﬂtgpz
!/ \§\—L
R
I ,A\ \\ >
170 ¢ 5.00
N
| 3.00 |
F 1 |Fb

s o
mMwil 558 usmunaeedaianzaugad (T1)

uwﬁﬂﬂﬁqﬁaquauqaﬁ Fb -W-p=0
W = ‘ﬁ’mﬁ'ﬂﬁuﬁﬂﬂ
P = usslinsyan (a7ng N )
Fb = umintestasine
W = 45685 N
p = 89,496 N
Fb = 1x9,810 N/m3x(3.00x5.00xh)m2 = 147,150 N

UWNUHANNTT 147,150 (h) N -45685 N -89496 N = 0
h =092 m

213
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|
i TM 0.850
! G |
1.700"7"_" - § . ___};
0920 - : B 0850
: 3 |
3,000

-l o o al -
NN 5.59 u.mmmsmmmu‘maﬂﬂmﬁﬂmqmuqaﬂ {T1)

MG = MB - GB
MB = I/vVd
v GB = 0.85 - 046 = 039 m
srary MG = lyy/Vd - GB ( I = Moment of Inertia )
AMnaNNe 1/12bh3 = 1/12x5x(3x3x3) = 11.25 m4
vd = ﬂ?u'\ms'nm'luﬂmu?{q”mqumuﬁ = 3x5x0.92 = 13.80 m3
MG = 11.25/13.80-0.39 = 0425 m

MG = Hauilu + feduadesnin
98 M agwiieqn G daAuiu + Daduatissnin
MG = AONQUUANIUATN viRszazqa M DeqaAudnasaesing (m)

o

BIIAY

N / o

L.Jio_o— \/s.ooo K s i I

3.000

0.460 0.460

jl&
-
s
S
I

DINT 5.60 LARINTIATLICILTIAUA TS (T1)




L g 14 13
BIIAUUTIATUTN p = ygA

9,810 N/m3 (0.46) (0.92x5.00)

= 20,758 N
y = Y IMInANIE = pg
v = 1,00 Kg/m3 (9.81 m/s2)
= 9,810 N/m3
c E .
g = (AAULNIRIDINUY )

mwﬁ' 561 WEAINITATUINUUIIAUATUAY (T1)

RTIAULIAIUAN P = ygA

9,810 N/m3 (0.92) (3.00x 5.00 )
1354378 N

1]

Nomal Stess = s A8 Stess yNAlULUILNY

s = P/A

215

4 - ar o g v -~
Shear Stess = T A8 Stess Mimanussluuuadududalaeinlddngiuianisinaes

BANANMNL
T= PA

WSIFUTNT 20,758 N

P | 03
Ugms T= PA  usslawingiazliang
Wan T= 15x10N



unuAn 15 x 105N 20,758/(1.70 x 5.00)t

I

t 0.00016 m

ANNUAAINWUI 1 cm > 0.00016 m
wpfuii 135378 N

Y - o cal v

ldgms T = PA usuBauingharlinm

Wer T= 15x10N
135,378/(3.00 x 5.00)t

' 6
unuA 15x10 N

t 0.0006 m

ATMUAATIINMUI 1 cm > 0.0006 m

usnNAigusIn 89,497 N
Wgms T = PA  ussdeudngiiazlien
6
Wer T = 15x10 N

89,497 /(3.00 x 5.00)t

WA 15x 10°N

I

t 0.00039 m

AMMUAANNWUI 1 cm > 0.00039 m

) =
AANWLL NUABLULIUN 2 (T12)

MANNADINUY 1 Wu.

1.50

wuuInseasnu T2

i 5.62 ugmauinilasenrau T2
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lAsaménann L 30x30x3mm Twiin  1.36 Kg/m
fialazundnann L 25x25x3mm
Ansihwinlasandn
(6x1.70)+(5x2)x3x1.36 =27.472 Kg
(2x6x2) x1.36 =32.64 Kg

¢ ming = 60 Kg

AANLLL VUABLUULR 2 (T2)

p=56,505 N

NN 5.63 uaRLRReEAANNIzANAa (T2)

o o -
LNABELAINANIITANARE] Fbo -W-p =20

W = thwinyusss

P = usefinsyin ([7ng1usN )

Fb = tnusinteazasive

W = 45685 N

p = 89,496 N

Fb = 1x9,810 N/m3x(1.50x4.00xh)m2 -45685N-89496 N = 0

h =134 m
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i
y |
i 0.750
G =)
1500, 149 l Zéq E

| 0.750

NNT 5.64 LAAINITATUITIULSIAUAIUES (T2)

MG = MB - GB
MB = I/Vd
svar GB = 0.75 - 0.67 = 0.08 m
-k MG = lyy/Vd - GB ( I = Moment of Inertia )
{INANNIT  1/12bh3 = 1/12x5x(1.5x1.5%x1.5)

1.125 m4

11

vd = Yinnseeslnagauiiingunui 1.5x1.34x4 = 8.04 m3

MG = 11.25/8.04 - 0.08

1

0.05 m
MG = fiduilu + feduatiasnn
qn M agilaqa G Jandu + teduataznin

MG = ANNGUNARIUGEN vFRsTazam M Deqadudtastesdng (m)

WTIAU

0.854

2
35
[
0.446T
Lo
.
0670  0.670

M 5.65 UAAINNZANLIILTIAUATUENS (T2)



Il

@ !" 3 b 5
LIIAUUIATUTN p = ygA

26,422 N

y = iwindme = pg

yu1r = 1,00 Kg/m3 (9.81 m/s2)
= 9,810 N/m3

P & d
g = (9AAUENINIBINUN )

WPIFULNT 26,422 N

Wams T= PA  wrudewingiiasldans
¥ 6
W T= 15x10 N

2 6
KA1 15x 10 N

I

26,422/(1.50 x 4.00) t
t = 0.000293 m

AMMUARINWUY 1 cm > 0.000293 m

0.670
I

T

NN 5.66 LARINITATUITLULTIAUAINANY (T2)

0.670

I

v
LTIAUUNIANUA p = ygA

59,154 N

219

9,810 N/m3 (0.67)(1.34x3.00)

0.160

9,810 N/m3 (1.34) ( 1.50x 3.00)



e 59,154 N

Wgms T = PA  uwsaBewingiiarldane

6

WA T = 15x10 N
6

UWNUA1 15x10 N

59,154/(1.50 x 4.00) t
0.00065 m

t

NIMUAAINMUY 1 cm > 0.00065 m
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