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Project title Green Building:Energy Saving House

Name :Mr. Phifsanu Kanphet ID. 51360431
: Mr. Witsanoo Shundai ID, 51360554
: Miss. Suphakchaya  Phithak ID, 51360615
: Mr. Watcharin Suwanakasarp ID. 51363395

Project advisor : Asso.Prof. Vichai Rurkpuritat

Major : Civil Engineering

Department : Civil Engingering

Academic year 12011

Abstract

The study group has leamed Architectural and Engineering design for energy saving
house, called green building. It can be used for designing a reinforce concrete house, which is
comprises of bed room, living room, kitchen room and bath room, with steel truss roofing
covered by roman tile. Roof is double layers for ventilation purpose, cantilever 2.00 metre from
light weight brick wall in order to shade and reduce heat inside the house, The floor inside of the
house is finished by ceramic that can makes more cool. Ceiling height is 3.00 metre finished by
gypsum board 9 mm. of thickness with plastering. Ouside of the house is painted with acrylic
colour but inside of the house is painted with plastic colour. Light tone colour is suitable for
saving energy house. Wall in direction of South West and Notth East consists of windows for

wind pass through. Tree should be planted in the direction of East and West in order to shade.

By means of take off estimation, the quantity of particular activity can be calculated, then
assign the material cost and labour cost including equipment cost to each activity. The lotal cost
of construction can be estimated by adding the indirect cost, tax and profit to the material and

labour cost. The sum is 1,825,574 Baht.
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AASHTO = The American Association of State Highway and Transportation
Officials
ACI = American Concrete Institute
BS = British Standards
AISC = American Institute of Steel Construction
ARE = American Railway Engineering Association
ASD = Allowable Stress Design
LRFD = Load & Resistance Factor Design
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MANHIN 1.

1)
MJesniuvLazasauuil szananSuianuedsause wdasdal

n1seenuuulnsIndsni Truss

.191.4
1924 1924 A
1924 J—gi? 1914 T
1924 ’ N ' 1923
1924 ) 25 y 1924 18
bIR ¥ d 2% <
C ] 27
2 3 M3
A i T
~ 1 ] 1 ~3 3 T 3 ~5 h] ’_ﬁj & 7 7 -8 8 9 9 ?&,500'0
223870 1{18.709 §9.020
10,63 - I
:i o o ar ] g 1
u3nnszynu IassdnudasFudau
' o = ] o o
N tunsaas aan 11uisaea
< o o
A1719%1 N.1 UAAIKBMIANIU TATION (Truss)
T Fwdnd | rowens (m) ]  wsafi kgt - | wssdi J [ka) wiaawsafi | (kse) | wdauussdi J (kec)
1 100 385.983 ] 1385.983 193 ; 1.93
2 100 385.983 . 385983 R & 193
3 100 220121 14V I L R B A |
4 ioa . 84288 . 54.259 027 027
.5 100 ¢ -111.603 111.603 i 058 0.56
6 100 | 75353 75363 | 0.38 0.38
7 oo 124.253 : 124,253 SR 11 062
8 100 321.37 32137 161 1.61
9 100 515383 cmaxe | 515.983<maxs> | 2.58 - 258
10 100 515983 <maney | 515.983 cmaxe> | 258 P 288
11 118 448,207 -446.207 2.23 2.23
12 16 0 254486 . -254.466 S ) A v
13 116 £2.725 . B27m 0.31 0.31
M 118 123906 129018 0.65 085
5 1. 320757 320,757 L 10 180
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Swdondl | evweng (m) | weehi(kg) . | wssid(ka) | webramsed | tkoo) | stbvawsed J (kec)
16 116 421.910 180 . 20 2.1
A7 p 118 . 280745 : 280745 | 140 - 1.40
18| 11 . 133800 | 133800 ¢ o067 ! 0.67
19 | w8 es% . 888 | 009 ; 009
L 16 177.431 774N 089 . 089
Wi 058 | pooo 0.000 0.00 . o000
2 16 86200 | 96200 0.48 . 048
e <1 D . T 192400 ;192400 | 0% | 0396
4 | 232 | 288600 | 2688800 ¢ 144 144
% 290 | -565.009<max> | -565.008<max> ! 2.83 . 283
2% 232 347.325 3473285 174 174
2 | 174 228650 228650 ! 114 B 114
28 ] 18 112.875 { 112875 | 056 0.56
231 o058 . 0000 {  oooo 0.00 L 000
0 A0S S ./ § M S | IS S 0,95
N 153 264024 -254.024 A4 127
3 2.01 -332.867 -334.867 ‘.66 L -1.66
3 28% [ 413024 419024 210 210
W 253 - 510604 10604 28 -2.55
o3 opo2m . 400898 400599 20 200
. I R i - -301.684 301884 . 151 e 1.1
O S 7. [ N 1/ B S W\

a 1 L 1 ‘! U r L at
Tassanilssoziniiy 1.00 m. gadeussdudIuuanzgaaiy 0.92 m
Umdndaguaan = 14.74 x4 x 0.92 = 54.24 Kg,

pysaulunuasu@Eadufe ) = 50 x 4 x 0.92 = 184 K.

2OAUVY FuFIUIAIITN

M oam o Qy 1 A 9 A &2-’3' Ul A1 o Qs 1 ar
1um~31Jg1Jﬁmuﬁﬂuwumuﬂumqaqﬂaﬂmmu"lﬂmﬂ smcluwmfumu‘nnﬂwmuiqaﬂqqqﬂmmu
565.009 kg ( compression )

- g L] 11'01 g t =1 1 o’
ARATUAITHINIVDITUTIUNTULINIFIGA (FUAIU BK JUAUNINY 2,90 m.

I ' 1
FuauniamINNge = 565.009 Kg. (13397)

auudlfidn 50 x50x 2.0 mm., A =4.252cm? ,r=1.93 cm




AIVABUANNTLYA KL/r= 1 x 290/1.93 = 150.26

I C, = 27’ EIFy

V277 (2.1x10°)/ 2400

It

131.42

1l

15026 > 131.42
¥ ¥
Favunthonsaneeuld Ea= (1223227 AEWKL/2 = 465.27 Kglom

a0 uI8R 1R gaga = 465.27 x 10 = 4652.7 Kg. > 1,468 Kg, 1518
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PONULDIATINAIN
mmgmmﬁﬂ A245, F =2400
:‘i’ﬁaqmﬁ'@m 14.74 kg/mr2 (home marth SCG)

LL = 30 kg/m? nszninaunialng 2.6 W.6.2527

Wind Load =50 kg/m® (Maasvingy 30 23a1)
Y

@’ = 50sine 30

f

25 kg/m’

fl

Tolal Load = 14.74+30+25 = 69.74 kg/m’
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Wid= T2 oD KMl &

4 I l
i T e

= 91 _ 29 KM Ry = 21 .24 KM

=1 .29

o creras r\
21 .24 w.

¥R 2.5 m

b d

- auugimil 3.25 kg/m ((70x45x15x2.3)

1 4

dmtudfnsei w = 3.25+69.74

7299 kg/m

(72.99)(2.5)2
g

Tunsudda M- 57.02 kgm

- wwanide
M (57.02)(100)

S = S e 3.6 kg/m\
0.66Fy 0.66x2400

ionld [ 75x45x15x2.3 ; S, =99 cm’

asvorlsunnmida

do Mdsfuluniugda M = 066 F,S,

- 96622490099 _ 156 6) kgm > 57.02kgm

100

LI -
- ATINTOUMAUTURNDY

2.5
UTURBY V=7299x 5 - 91.24 kg

o o

MmasTuusuion V=04 F A, = 0.4x2400x7.5%0.23 = 1656 kg. = 91.24 kg.

] »
. m3edeums Insdaveunhtasvimiminussynes

SwL' _ 5x72.99x(2.5x100)*
384E]  384x(2x10°)(3,700)

= 05cm < L/360= @ =0.69
360

& Mualwmanuua [ 75x45x15x2.3



P= 122.40 M 1282.40 MBS 182 .40 M- 182 40 KM

P= 91.20 K P 9120 Kty
g
Ry = 456 00 KN Ry =458 00 KN
P ()
Q.00 o.CD
[y 3060
YR LN I 1
36480 L— sesso |
LR
~-354.80
e, AT 2O
P KR /’,—_—’_———\
O.CD O_CD

a

4L
YUNH

SUNUYIUALI01I 6 m

¥
L3

- wninewonu =91.24 kg

1 d
of o ar

- aua@imindung @ = 7.5 kg/m ([125x50x20x4)
TuuddA M=547.20 kg-m.

- wuwanee

s - M S4T20800_ o
0.66Fy  0.66x2,400

@onld [125x50x20x4 ; S,=34.7 cm’
~ mdeFuTuuddn M = 066 7,8,

- 066x2400534 7 _ 40 65 kg.m = 547.20 kg-m,

100

- AsdeuMAaNiTuRBY
USURBY V= 364.80 ke.

@ or

Mdslunsaiion V=04 F,4, = 0.4x2400x12.5x0.4 = 4800 kg. > 364.8 ke.

S 19 usiumBnung [120x50x20x4
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P= 456 CD KN P= 4526.C0 KN P=3456.C0 KM

T +

Ry = 684.00 KN

Ry = §&84.00 KN

P (KN

cco 0.co

i 228.00
VORI I
az2a.00 A -228.G60 I
-228. 00
.. BTOCD

R (KN //\

c.co o.co

1]
a0 lnuazesiy

onlAYAYI012 6 m

»

- hminawenduniu =364.8 kg
o
e minduity @ = 676  kg/m ([150x50x20x3.2)
Tundda M= 570 kg-m.

- wwuiamlide

M ST0K00 o

s - -
*  0.66Fy  0.66x2,400

@onlY [150x50x20x3.2 ; S, =374 cm’

& mdeduTunmdda M = 066 F,S,

_ 066x2.4005374 _ () s 570 kg

100

o W o
- ATIVEOUMAAULTIRDU

jsuReU V=228 kg
fdsfuusaion V=04 F,4, = 0.4x2400x15x0.32 = 4608 kg. > 228 kg,

Lo anlldinAnuin Sunsaninvdng 2 A 2-150x50x20x3.2

- sz ¥manvuia [100x50x20x3.2
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miinau = 2400x0.15x0.30 = 108  kg/m
L

simindiu = 293  kg/m

y L4 o

Himinaig = 90x0.1 =9 kg/m

59U = 410  kg/m

W=41000 KN/ m W= 410,00 KN fim

! ! !
AL TSh\T

Ry= 307.50 KN Ry= 1025.00 KN Ry = 307.50 KN
P (KN)
0.00 0.00 0.00 0.00
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l-,-.'! - .
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® MUMIAAEUNIAT = 14.74x 1600 =235.84 kg
¥ o a

e uninlasmainl = 20x16.00 = 192.50 kg
Y o v

® 1HUNUTINNDT YBINAIAT =30x16 =480 kg

® YMUNUTION =25x16.00 = 400 kg

w %)

® mninviu =0.1x16.00x2400 =3.840 kg
’o‘ Y]

o hwminih =22x16.00 =352 kg
Z s

e mina  2,400x02x0.5x2x4 = 1,920kg

¥ @

® mvnian 0.2x0.2x3.0x2,400 = 288 kg
g LY A 1 ar

® ‘H'm‘l-lﬂﬂii‘lﬁlﬂ‘ili‘llﬂdmﬂﬁ“ﬂﬂgmﬁﬂ =150x16.00= 2400 kg
z o 1.

® Uminaslo =0.2x0.2x1.0x2,400 = 96 kg

4 at
®  SUUWUN = 10204.34 kg
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¥ ol

® TMUMTANHIIM = 14.74x16.00 =235.84 kg
W

e sinninlasvaimn = 20x16.00 = 19250 kg
I o

® 1IMIRUTIYNDT YBIHAIAT =30x16 =480 kg

® ymunnsean =25x16.00 = 400 kg

9
® nﬁu = 0.1x16.00x2400 =3,840 kg
e wiinth =22%16.00 =352 kg

¥ @
® MMUNMY  2,400x0.2x0.5x2x4 =1,920 kg

¥ at

® VUM 0.1x0.1x3.0x2,400 = 72 kg
3: @ IJ 1 a)

* ‘uT'rl‘uﬂﬂii‘lgﬂ‘i]i‘llﬂiﬁl'lﬂ'l‘iﬂﬂgmﬁﬂ =150x16.00= 2400 kg
¥ w '

® U HuUnaaud =0.1x0.1x1.0x2,400 = 24 kg

® snmiin = 9846.34 kg
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N1398NUUUSTHIIN F1

1 g s
MINIVUTHUNATUIHIINY

@ as

»

® UMUNITAHAAT = 14.74 x 16.00 =235.84 kg
¥ ar

o winlasendasan = 20x16.00 =192.50 kg
¥ oW o

® NMMUNUITNNIT YBIHDIA1 = 30x16 =480 kg

¢ 390U =25x16.00 =400 kg

4 ar

° ﬂ'mun'ﬁu = 0.1x16.00x2400 =3,840 kg
o

o 1hminth =22x16.00 =352 kg
l' -5

® i vunau 2,400x0.2x0.5x2x4 = 1,920 kg

4 W
® 3 Hunia 0.2x0.2x3.0x2,400 = 288 kg
¥ q L] Qs
L ﬁmunmsnnﬂwammiﬁaqmﬁﬂ =150x16.00= 2400 kg
! o/ 1]
® MInNABN® =0.2x0.2x1.0x2,400 = 96 kg
® 53139 =10204.34 kg
4 ar
® wungm - 1.0x1.0x0.20x2,400 = 480 kg

®  FNTINWAIGIUIIN = 10204.34+480 = 10,684.34 kg
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Tasons ansufien{Green Buildng) whuaya
1ot 022 0221 PM
Sunnwnuey F1. Muul)
—
N
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|
e e ¢ o o Lo ¢ o e ] s $om
17T
;
|
v
faq uana@nid
méntfunoumn sDwvta SRxx SD40
wmhoustdnuyasminuty, is 1,700 Mantumiom i srubiuny
Tupduflavguraaiviniy 2,040,000 Martuisnrrombiuns
mdvdearedouninaunts, i 210 Martulsithroithubive
Mot 0.45
wihuusoldnunasmaunts, fc 9450 Manfumiommmashibun
Tadebaguyasnaunia  Ec= 1521060005 220,414 Mantusinarronuivey
n = EoETlaufl Es=2,040,000 ke 9
k = Ateno)] 0.3%
i = 1-kB 0.869
R = o2k 14.00 Aantwinamatutm
VUIRFIUNN LaAID
anunfio (wnu X).a 0.20 Ry
AU WAl Y),b 0.20 Luns
anunfugsumn {unu X, B 1.00. WRT
snumswnn wne Y),T 1.00 uins
auén, D 0.20 Wng
Teusv 0.05 a5
ANuSndrga, Drin 0.04 e
thwilngwnn 480 Nanty
UTIRUNY 10,684 kg
Winaty uanivf 101
srouunyMtiachu  (Kudowrnoiual) 11,164 11,200 Alanty
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L] g ar
MINBUTHUNATVUUINNY

o ar

¥ ar

e MuUMaRINm = 1474x 16.00 =235.84 kg
¥ ar

e miinlasenasm = 20x16.00 = 192.50 kg
z -7 [

® MINUTINNIT YBINAIN =30x16 =480 ke

® UIAN =25x16.00 =400 kg

» a

® 1y m‘i"u =0.1x16.00x2400 =3.840 kg
¥ o

o minth =22x16.00 —352 kg
¥ @

® MUY 2,400x0.2x0.5x2x4 = 1,920 kg

»
® minIa 0.1x0.1x3.0x2,400 = 72 kg
¥ b} . i
® 1 MinusINNIsYOIDININBYSIFU =150x16.00= 2400 kg
g Qs 1)
® vuUneaNs =0.1x0.1x1.0x2,400 =24 kg
® FNTI=991634 kg
w as
® mungu = 1.0x1.0x0.20x2,400 = 480 kg

®  SAMUSINWAIFIUIIN = 10204.34+480 = 10,396.34 kg
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Y3119 14910

F1,F2
r-Y
AUANRAY
RENARRAZN bas— B
.00 |
R N | 6+§-DBH 12 mm
D20
T 040 —— ADUAT ANE 153;5
0.50 —— Vil
400
[{ I b5
1. AUYA
Vex = (1+2(0.25)) (1 +2(0.25) (1.2 + 0.1 +0.1) = 315 m
2. NIBANL L
Vs = (1 +(0.15%2)) (1 +{0.15%2)) x 0.1 = 0.160 m’
r-\
3. ADUNIANUIL
Vie = (1 +(0.15%2)) (1 + (0.15%2)) x 0.1 - 0169 m
4, ADUMIA
Ve = 1x1x02 = 062 m
5. lifuuu

Af = 2x(0.9+09)x03 = 0486 m



6. AU
Vp = (0.2x0.2)(1.2-0.2+0.6) = 0.064 m’
A5 = Vex—-Vs—-Vic-Ve-Vp
= 3.15-0.169 - 0.169 - 0.2 - 0.064 = 2.548 m’
7. MANEATHFIUIIN
n
] \“ - e
L12 L9

AN L, =  (n-0.10) + 2(D - 0.10+ ¥8)

(1 -0.10) + 2 (0.20 - 0.10+0.1)

1.3 m/¥ou

A a ' ow &g ey ' ¥

LH@Q%1ﬂj'ﬁl51ﬂ11‘1]u’|ﬁlﬂ1ﬂu‘lf~ﬂ‘]iﬂ1uﬂ$ 6 NN 2 AU = 12
wan bBI2 L, = 156 @3

minlaen L,= [(m-0.10)+(n-0.10)]2 +2 v

[(1-0.10) +(t —0.10}] 2+ 2(0.10)

1l

3.8 m/NduU

87




W
ayFnmausiusin (Inamue 27 $1u)

Auyp (27 x 3.15)
AUy (27 x 2.548)
N3 (27 0.169)
ADUNIANGIL (27 x 0.169)
ABUAIATIY (27 X 0.2)
T (27 x 1.92)

mamasy DB 12 (27 x 15.6)

RB 9(27 x 3.8)

I

85.05

68.796

4.563

4.563

54

51.84

421.2

102.6

88
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13nanuneie I

| 020 [
>DRB2
R S99 mm g 022
O1 orai
=
1. ABUNTA
Ve = (0.2x0.2) x(1.2-0.2+0.6) = 0.064 m
2.7 Iy
Af = 2x02%x02)x1.6 = 128 m

3. A3

q = (1.2+09+0.63)

q 1) = 168 m
7r77) r = 1.400((1-0.20)/2)-0.1]
= 042 midu
(b-0.05) L= q+r+ae
e = 1.68+042+01 = 2.2 m/1du
DBI2 = 4x22 = 88 m

1manilasn RB 6

2 [(a — 520230 x 2) + (b - 52029fu x 2)] x 2 @

2 [(0.20 - 0.025 x 2) +(0.20 - 0.025 x 2)] x 2 (0.05)

il

= 07 m/ioon

89



wmaniasn RB6 =  [(h-0.10) / Spacing} +1

10 1laen

manilasn RB6 = 07x 10

Y3nasnuneiaz

0450
a0 e

2-DBa2

oiD

AF .5 rmg 020
Q| »pge2

1, ABUrIA

Ve = (0.1x0.1) x(1.2-0.2+0.6) =
2.0 M

Al = 2x(01+01)x1.6 =

3. AN

q =
a D = 168 m
r - ro=
" - 049
]
(2 {b-005)
|

(a-0.03)

(1.2+0.9+0.63)

m/m’"’u

[1.2-0.10 +0.6) /0.20] + 1

m
0016 m
064 m

140 [((t - 0.1)/2)-0.1}

90



L, = q+r+tud
=  1.68+049+0.1 = 2.27 m/ldu
DBl6 = 4x227 = 908 m
o Vv LY
mamlaen RB6 = 2 {(a— 35202 x 2) + (b- 3502) x 2)] x 298
= 2[(0.1 - 0.025 x 2) + (0.1 — 0.025 x 2)} x 2 (0.05)
= 03 m/iaen

miinlaen RB6 =  [(h-0.10)/ Spacing] +1

[(1.2-0.10+0.6)/ 0.20] + 1

17 aon

wandaan RB6 = 03 x17 = 3 m

agihifsnmanvuanie (27 asis)

AdUNTA = (24x0.064)1{3x0.016) = 1584 m
an i = 27x1.92 = 5184 m
MAMASU DB 12 = 27x17.88 = 48276 m

RB6 = (24xN+(3x3) = 177 m

91



391 C1

| 020 |
2DRL2
E 479 rm@ 020
e WA 1T
1. Touas
Af = 2(0.20+0.20) %3
= 24 m2
2. ABUNTA
Ve = (020x020)x3
= 012 m’
-1 =
3. 1Haniasy
L,= 3 m/1du
@ ¥
DB16 = 3x4 = 12 m/éu
L= 21(0.20 - 0.05) + (0.20 - 0.05) ] + 2(0.05)
= 07 m/daon
@ ® - 0.05)
fwdaen = 3702 = 15 daen
{a- 0.05)

RB6 = 0.7x15 = 105m/4u

92



fSanaa1uen C2

| 010 |

] 2-DRi2

7.9 mm@ 020
O 20862

a0

1. 1w

Af

= 1.2

=
2. pauUnNIA

Ve (0.10x 0.10) x 3

2(0.10x0.10) x 3

2
m

= 003 m

3, manEsy

@ (b - 0.05)

{a- 0.05)

Le= 3 midu

DBI6 = 3x4 = 12 m/@4U

L= 2[(0.10-0.05) +(0.10-0.05) | +2(0.05)
= 03 m/aon

sutlaen = 3702 = 15 iaen

RB6 = 03x15 =45 m/AU

93



agtiS o (27 4w

ADUNIA = (24x0.22)+(3x0.33) = 297 m
Tiuuy = (24x2.4)+(3x1.2) = 612 m
mANE3U DB 12 = (24x12)+(3x12) = 324 m
RB6 = (24x10.5)+(3%x4.5) = 2655 m
Bnaatun iy
B1
‘ 0.20 I
¢ 9 |2-DB12
0.40 1l 7 &mm @020
2 9 (2DB12
B1
1. i
Af = [0.2 +2(0.40)] X 76
= 76 m’
2. ABUNIA
Ve = 0.2 % 0.4 % 76

3

= 6.08 m



o =
3. miamasy

®

(8- 0.05)

B2

(b - 0.05)

1. b

Af

2, ADUAIA

Ve

B2

IMaNIUIE1? DB 12 =

RB &6

méaniaon

Il

dwaulaen = 76702

RB6 = L1x380

2-DB12

U'#&mmBo20

4-DB12

[0.20 + 2(0.50)] = 44

528 m

0.20 x 0.50 x 44

44 m

95

4% 76 = 304 m
2 [(0.2 - 0.05) + (0.40 — 0.05) } + 2(0.05)
1.1 m/ilaen

ilaan

= 380

= 418 m



3, a5y
@®

@

@ (b- 0.05)
(a-0.08)
B3
| 0_20|
L] ]
0.50
b ©
o
B3
1. T
ATl
2. ADUNIA
V¢

96

MAnUUII DB 12 = 6x44 = 264 m
sAndaen  RB6 = 2[(0.20-0.05)+(0.50 - 0.05) ] +2(0.05)
= 1.3 m/ilaen
gwaudasn = 44/020 = 220 lasn
RB6 = 13x220 = 286 m
2-DB12

1. 78 mm @0.20

4-DB1§

[0.20 +2(0.50)] x 27

2

324 m

0.20 x 0.50 x 27

2.7 m



< -
3. Wanlasi

o
® iManuuIe”  DBI12 = 2x27 = 54 m
DB 16= 4 x27 = 108 m
!H’gﬂﬂﬂﬂﬂ RB6 = 2[(0.20 —-0.05) + (0.50 - 0.05) ] + 2(0.05)
@ 0-005) = 13 m/ilasn
siwdasn = 27702 = 135 lasn
(a-0.05)
RB6 = 13%135= 175m
B4
| G156 |
[»]
2-DB12
0.30 U '8 mm @ 0.20
o d| 2DR12
B4
1.
Af = [0.15 +2(0.30)] x 12
= 9 m2
2. ABUMIA
Ve = 0.15 % 0.50 x 12

= 09 m

97



] =
3. 1oy

®

(b - 0.05)

(a - 0.05)

AU

winiasn

svilaen

RB 6

98

DB12 = 4x]2 = 48 m

RB6 = 2[(0.15-0.05)+(0.30—0.05) ] +2(0.05)
= 0.8 m/iaen

= 12/02 = 60 1laen

08x60= 48 m



PFnaauiy

&
WU S1 (2 x2)

Fufves si

1. iy

Al

=
2. ABUNIA

Ve

3. ANy

S1

2x)= 4 m

= 2x%x2

= 2x2x0.10

3

= 040 m

. "
AN A MUY

“Middle Strip”

D
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o
manusuy

MU = {(2/2)/2*x020]+1 = 4 17U
Ly= 4x2 = 8 m
wanaei @
— —

L= S = L =11x2 =22 m/1du

T = [(2/D/2%020)]= 3 1y
L= 3x22 = 6.6 m
®
“Colump Strip”

L=8 = L = 2 m/1du
W = [(2/4)/020]%x2 = 3 iU

oLy =\\2 %3 > 6 m

mﬁ‘nuumuuman

“Middle Strip” @
L=S = 2 m/idu
. L/2 2/2
§1UU = / / + 1= 4 1du

2(spacing) + 1= 2(0.2)

Ly= 2x4 = 8 m



®

“Colump Strip”
N /S

L= 8 = L = 2x11=22 m/1fu

§Iu = [(2/4)/020]x2 = 3 1y
W Ly= 22x3 = 6.6 m
. ®
“Colump Sirip”
L= 8 = 2 m/ifu
S = [(2/4)/020]x2 = 3 1du
SoLg= 3%2 = 6 m
o 4
MANUMATLIUITY
@
“Middle Strip”
J
L= 2/4)+010+005 = 065 m/ifu
I = [(2/2)/(2%x0.20)] %2 = 5
o Ly= 065%x5 = 325 m
“Colump Strip”
Ly= 8 = 2 m/1du
$MIU = {(2/4)/020]x2 = 3 1qu

L= 2x3 = 6 m

1y
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g Z
ManiuaIuUyIau

. . ®
“Middle Strip”
J
L= @Q/#+0.40+005 = 065 m/i1du
S =[35/2)/2x020]x2 = 5 iy
o Ly= 065%5 = 325 m
“Colump Strip”
L= 5 = 2 m/!.ﬁu
1 = [(2/4)/020]%x2 = 3 iy
wLy= 3x2 = 6 m
P
agfSmnmaudius (2x2)
15 Tl = 4 m’
WBwmavnsunia - 04 m
5mman RBO > 597 m
43 gt H ¥ 3/
INUH oIV 2X2 IHATNINUA 3 1B
o o e 2
agaiu WSuman hifunu = 4x3 = 12 m
HBinwufsunIa = 04x3 = 12 m'

YFinuman RB9 50.7x3=179.1 m



3nauraim

1. e widndia® [ 75x45x15x2.3 mm @ 1.00m
o
a2y 1 o (i 26 m. Tuysnavua 12vieu
3 " w 2 ]
21 auanals 1 feu Ml 5 m inavua 12 visu
?
- mlsnanuae: = (26x12)+(5x12) =372 m
g o 4 ]
cozlEvMAnta 6 m NaMuA = 372/6 = 62 WoU
2. P3anauduiuvanda® [ 125x50x20x3.2 mm
ol o b r ar - o ot 5 [J
AWEITUNY | Hiou 91191 6 m  NIUFTUNINUA 22 NOY
. /.
5 DURUNINUATT = 6x22 = 132 m
9 o g’ ]
- 92 1FMane12 6 m NIHUA = 132/6 = 22 N
3 f3maen Inmand 1@ 2- [150x50x20x3.2 mm.
AMUH1IVDIBN 10 = 38 m.  TIUIU | VoY
W o %
oz ldmane1Inanua =2x 38 = 76 m.
¥ d 1% )
- 2 lEmant 6 m NIMuA = 76/6 = 13 NoU
4.3 upzinvane ¥ 2- [100x50x20x3.2 mm.
ANUSIIVBIDZIA = 26 m. TIUIU | NOY
22 13MaNITININNA = 2x26 = 52m

w
. 21 HIMaNE17 6 m NIMUA = 52/6 = 9 ViU
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5.3 namzsiau [125%50x20x3.2 mm
¥
azEidy 1 Yod 1A 5 m 3 NINua 462
M o

2z |#INAne11 = 5x4 =20 m

¥ o 3 1
-z 19iManan? 6 m 1aKuA = 20/6 = 4 viau
6.43maundnlnsesn
Ao manluTasann = (2.041.45+1 4543 46+3.46) = 12.72 TWIUHiBY 6 HioU

¥ g z

22 1AIMANITININLA = 6x12.72 = 76.32 m

Y o ) 1
- oz ldvansn) 6 m navua = 76,32/6 = 13 oy

A @ |
T.ﬂ?mmamnizmmqamamaaug

4 & 4 3
'ﬁuﬂmmsmm @WUVY) = 2(5.8x26) = 3016 m’
,&' A .3 & A 2
WUAPNISILBY (PIFUAN) = 2(23x26) = 1196 m
A 4 A X 2
Hunyansaites (Wuve) = [2(5x7) +(1/2)(6x3x345)] = 8035 m

A 4 A 2
HUNIHNIZIVB = 3016 +1196 + 80.35 =501.55 m

X 4 FI 24 .
- Hudiyensziilaamianue = 501.55 - Auiudouvendni(26 m’) = 476 m’
X 4 F A '
Wui I m” I¥nsziiead uiu 2.2 usy
F 4 A o 1
SHUd 476w 1nsziflestiuou = 2.2 x 476 = 1048 UHU
aseuduIfe = 76 @1
ATOUAHAZIH = 26 A7)
v,
19zl = 92 m

9
vedansztilasnaug 8" - 10" = 1611 /7



A 2
8. WmalldiBamne 15 londs 1"x 8" x4 m
Aa z Yy v
AMEINARAY T = 104 m.
w
11 avue = 104/4 = 26 vieu
o A
9, Fanalldifunun I hidlouda 34"x 8" x4 m
= P 5 LE DR
A1Me1IRAAAL TN UYUN = 104 m.
] ¢ & ]
¥l amua = 10474 = 26 viou
z 2
10, V3nalsfduan 4 hhidlenda 1"x 8" x 4 m
d’a 5 Y Ve
AUEIRARAS IBIAUUD = 332 m.

? :
¥l narya = 33.2/4 = 9 vieu
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