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ABSTRACT

This study is to aim the design of high-rise office building based on the Energy-Restriction Law of
Thailand conformation. The author had taken up the site area along Asoke-Rachadapisek road as the
site model in order to conduct the the priliminary passive design approach.

Primarily, floor planning and over-all archictectural design of a few buildings in different
form varieties were conducted i.e., floor plan, parking spaces, orientation, service core and the
suitable building materials for the building envelope. Then comparative study between square-form
and rectangular—form masses was taken up basing on energy-efficient considerations in order to
obtain thte reliable one to undergo passive design procedure.

Solid and void tatio of the building envelpe for each plan was also included up to six
investigation cases while seven cases of the void material were taken into the consideration. Finally
an appropriate pattern of a high-rise office building of 68 by 68 meter in typical floor plan was
conceived in a 33-floor office building study model was obtained.

After undergoing investigation on: the characteristics of each envelope material, The most
out-standing blue glass SGY303 labeled in combination with composite aluminum sheet were
focused. Calculation showed that the lowest OTTV obtained was as low as 18.00 watt per square
meter. The evidence is considered to be valuable since utilizing this design will certainly save
electricity expense up to approximately 920,208 baht per year and the OTTV is absolutely
conforming to the enforced Energy-Restriction Law of Thailand (the restriction is at 45.00 watt per

square meter at the maximum)
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fnlét 13,090.00 111 33,379.50 2,231,792.64 2,265,172.14
ERt 33,962.6 5,010,896.98
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% & d' b4
sUnsaaeIMs nunnseuems | Yamnamnuseu OTTV
(3.3 Gan/maaL) (Tae/n3.3)
i95a  60.00 x 60.00 E-W 28,560.00 4,415,775.84 154.61
Aufl 5140 x 70.00 E-W 28,893.20 4,409,496.92 152.61
Hufl  45.00 x 80.00 E-W 29,750.00 4,491,010.52 150.95
Wufl  40.00 x 90.00 E-W 30,940.00 4,628,390.76 149.59
Huf  36.00 x 100.00 E-W 32,368.00 4,805,676.96 148.47
Huf 3270 x 110.00 E-W 33,962.60 5,010,896.98 147.54
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a5 3.9 uEasA OTTV. voadsgilnga01a1s AMANIRIE 60 1. x 60 4.

v
Wuduuauemssminmansmiie-1a

dw Af CF (AM0.51%5) | (AM0.96*160*CF) | (Ar<0.51*5)+Af*0.96*160*CF)
finnziuean 7140 112 128207 1228308.48 124651.48
nanziuan 7140 1.03 128207 1129605.12 1147812.12
virimile 7140 0.7 128207 767692.8 785899.80
finla 7140 111 128207 1217341.44 1235548.44

3 28560 4415775.84

@15199 3.10

rAgA1 OTTV, ¥0eragingeenns TnaouHurn 51.40 1. x 70 1.

v
Wuduiateasdeminnuiaiiie-1a

du Af CF (AM0.51%5) | (AF*0.96*160*CF) | (Af0.51+5)1+(A0.96*160*CF)
firaziuoen 8,330.00 1.12 21,241.50 1,433,026.56 1,454,268.06
ArazTuan 8,330.00 1.03 21,241.50 1,317.872.64 1,339,114.14
Neuviie 6,116.60 0.7 15,597.33 657,656.83 673,254.16
finla 6,116.60 111 15,597.33 1,042,855.83 1,058,453.16

Rt 28,893.2 4,525,089.52

@19199 3.11

(AASAT OTTV. U0eAIgUNII0IAs. FMTOUHUAT 45 1. x 80U,

ﬁuﬁmuﬂummsﬁgmmmaﬁﬂmﬁa-ﬂlé\'
du Af CF (AT0.51*5) | (AP0.96*160*CF) | (AP0.51*5)HAT0.96*160*CF)
firmzTueen 9520 112 24276 1637744.64 1662020.64
fifazYuan 9520 1.03 24276 1506140.16 1530416.16
fruniio 5355 0.7 13655.25 575769.60 58942485
Anler 5355 111 13655.25 913006.08 926661.33
Bt 29750 4708522.98




415197 3.12 1ErAeA OTTV. ¥eafagilngee1ns dimdsuindn 40 1. x 90 3.

v
HUSILE1191A1TAIRINNI NARLIUBDN-AN

d Af CF (Ar+0.51*5) (Ar¥0.96*160*CF) | (Af*0.5 1*5)+HAr*0.96*160*CF)
ﬁﬂﬂzi'uaan 10,710 1.12 27,310.50 1,842,462.72 1,869,773.22
nanzIuan 10,710 1.03 27,310.50 1,694,407.68 1,721,718.18
ﬁﬁmﬁa 4,760 0.7 12,138.00 511,795.20 523,933.20
ﬁﬁ.lﬁ’ 4,760 1.11 12,138.00 811,560.96 823,698.96

2t 30,940 4,939,123.56

A13199 3.13

Leaae OTTV, ¥9eragilngaems AvaountAn 363 x 100 1.

v
FUSILEN91ATAIRINMY NiARAZ IUBBN-AN

du Af CF (AM0.51%5) | (Ar0.96*160*CF) | (AP0.51*5)+(A0.96*160*CF)
firaziveen 11,900 1.12 30,345.00 2,047,180.80 2,077,525.80
firaziuan 11,900 1.03 30,345.00 1,882,675.20 1,913,020.20
Namiie 4284 0.7 10,924.20 460,615.68 471,539.88
nnle 4284 1.11 10,924.20 730,404.86 741,329.06

3 32,368 5,203,414.94

@1319% 3.14

LA OTTV. yaaRagingaoms. dmdeuind 32.7 1. x 1100,

v
HUSLE1191A15AIRIANTT ARAZIUODA-AN

dm Af CF (AP0.51%5) | (AP0.96*160*CF) | (AP0.51*S)+Ar0.96*160*CF)
firmz Tuoen 13,090.00 112 33,379.50 2,251,898.88 2,285,278.38
firasYuan 13,090.00 1.03 33,379.50 2,070,942.72 2,104,322.22
firunile 3,891.30 0.7 9,922.05 418,360.32 428,282.37
fialer 3,891.30 111 9,922.05 663,399.93 673,321.98

s 33,9626 5,491,204.95
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(M3.34) Gan/ms.a) (nR/A3.30)

995 60.00 x 60.00 N-S 28,560.00 4,415,775.84 154.61
Huf 5140 x 70.00 N-S 28,893.20 4,525,089.52 156.61
AU 45.00 x 80.00 N-S 29,750.00 4,708,522.98 158.26
Aufh  40.00 x 90.00 N-S 30,940.00 4,939,123.56 159.63
Audh  36.00 x 100.00 N-S 32,368.00 5,203,414.94 160.75
Audh 3270 x 110.00 N-S 33,962.60 5,491,204.95 161.68
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Laaai OTTV. ¥9aRagN5 1013 AMABHIATA 60 1. X 60 1.

b4
uf?l"lulLﬂ‘]Ji’]'lﬂ']iéhﬂ'lﬂﬂNVlﬂﬁ%%ﬂﬂﬂﬂmUQLﬂﬁﬂ-ﬁﬁﬂgﬁuﬂﬂmﬂﬂﬁ

50

alt Af CF  |(Ar+0.51*5)| (Ar0.96*160*CF) (AT*0.51*5)+AT+0.96*160*CF)
finns Tuoaniamiie 7140| 0.87| 18,207.00 888,330.24 954,132.48
finnzTunnineald 7140 1.13] 18,207.00 1,239,275.52 1,257,482.52
fsmzTunniRsaviie 7140|  0.84| 18,207.00 921,231.36 939,438.36
finnzTueoniaoald 7140| 1.17| 18,207.00 1,283,143.68 1,301,350.68
5 28560 4,452,404.92

a13197 3,17 ueads OTTV. ¥9aR131N3181A13 FAMauuAuR1 51.40 1. x 70 1.

ﬁu@’\'muﬂumﬂ1'imaﬁﬁm‘5uaam§mmﬁa—ﬁﬂmﬁ’uﬂmﬁmi@f

A Af cF |(AM0.51%5)| (AM0.96*160+CF) | (AP0.51*5)HAP0.96*160*CF)
finnz Tuoenisamiie 6,116.60| ~0.87| 15,597.33 817,373.49 832,970.82
finaz Tuaniaoald 6,116.60] 113| 15597.33 1,061,646.02 1,077,243.35
firns Tuan@saviie 8.330.00|  0.84| 21,241.50 1,074,769.92 1,096,011.42
iz Tueeniigald 8,330.00 21,241.50 1.497,000.96 1,518,242.46
kil 28,893.. 4,524,468.06

a1319% 318 HAAIA1 OTTV. ¥83HIzINs10IMs FvaoaHUA 45 3. x 801U,

@

muﬂUmmsmaﬁﬂﬂﬁuaamﬁmmﬁa-ﬁﬁm’s’ummﬁaﬂé’

UUA
du Af CF |(AP0.51%5)| (AP*0.96*160+CF) | (AP0.51*5)+(AM0.96*160*CF)
fismy Yueenifoamiie 5355|  0.87| 13,655.25 715,599.36 729,254.61
finazTuanifoald 5355 1.13| 13,655.25 929,456.64 943,111.89
fianz TunniRsaniie 9520  0.84| 24,2476.00 1,228,308.48 1,252,584.48
frazTueenifuald 9520  1.17| 24,2476.00 1,710,858.24 1,735,134.24
kptll 29750

4,660,085.22




13197 3,19 waasA1 OTTV. vearaginsenans dmduuiud 40 31.x 90 1.

51

ﬁuﬁ'wuuﬂummimaﬁﬁmﬁuaamﬁmmﬁﬂ-ﬁmﬁuﬁmﬁﬂﬂé\'
du Af CF |(A10.51*5)| (Ar0.96*160*CF) | (AM0.51*5)+Af*0.96*160*CF)
firnz Tueenidsamile 4760 0.87| 12.138.00 636,088.32 648,226.32
fianz Tuanidoald 4760 1.13| 12.138.00 826,183.68 838,321.68
finms TuaniRpamiie 10,710 0.84| 27.310.50 1,381,847.04 1,409,157.54
finnz usenifuald 10710  1.17| 27.310.50 1,924,715.52 1,952,026.02
3 30,940 4,847,731.56

015190 320 HEALA1 OTTV, ¥BaRazUINIa01ANs AMauwRtdn 36 1. x 100 3.

ﬁuﬁ'muﬂummsmaﬁﬁﬂﬁuﬂamﬁﬂamﬁﬂ—ﬁﬁm’ﬁummﬁaﬂﬁ
dw Af CF  |(AM0.51%5)| (AM0.96*160*CF) | (AP0.51*5)+Af*0.96*160*CF)
finne Tueenidaniie 4284| —0.87| 10,924.20 572,479.48 583,403.68
finnzTuandoald 4284 1.13] 10,92420 2,065,459.20 2,095,804.20
fianz Tunnisaviie 11,900{  0.84] 30,345.00 1,535,385.60 1,565,730.60
finnz Tuoeniuala 11,900  1.17| 30,345.00 769,886.20 780,810.40
T 32,3688 5,060,843.42

15198 321 tlgAA1 OTTV. veertzins11ms divdournd 32.7031. x 110 4.

ﬁuﬁmuﬂummiwNﬁﬁm’iuaamﬁuamﬁa-ﬁﬂﬂﬁummﬁuﬂé’{
du Af CF _|(Ar0.51*5)| (Ar0.96*160*CF) | (A*0.51*5)+Af*0.96*160*CF)
iz Sueeniioamiie 3.891.30  0.87|  9,922.81 520,002.20 529,925.01
finnz Tuanifoald 3.891.30] 1.13| 9,922.81 675,405.15 685,327.97
frnzTuanifoamiie 13,090.00| 0.84| 33,379.50 1,688,924.16 1,722,303.66
finazTuoonidoald 13,090.00] 1.17| 33,379.50 2,352,430.08 2,385,809.58
Eptll 33,962.6 5,323,366.23
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ﬁuv’h 51.40 x 70.00 EN-WS 28,893.20 4,524,468.06 156.59
ﬁ'm’h 45.00 x 80.00 EN-WS 29,750.00 4,660,085.22 156.64
ﬁuv’h 40.00 x 90.00 EN-WS 30,940.00 4,847,731.56 156.68
Fdd‘mgh 36.00 x 100.00 EN-WS 32,368.00 5,072,541.59 156.71
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319 323 uaAan1 OTTV. ¥94/agns191A13 TMAIATA 60 1. x 60 W.

@

iuea

v
mtmmmsﬁamﬂmmﬂmﬁuaamﬁmmﬁa-ﬁﬁﬂﬁummﬁm“lé’f

au

Al

CF

(Ar*0.96*160*CF)

(AF*0.51*5)+HA*0.96*160*CF)

- o - -~
finnz TuoenRounie
- L - v
Araziuanosla

@ o - -
Az uANIRAHLD

=3 o - Y
firnzTuesniaald

7140

7140

7140

7140

kptl

28560

0.81

1.13

0.84

1.17

906,537.24

1,257,482.52

939,438.36

1,301,350.68

4,404,808.8

A1seF 324 HerAeAn OTTV. ¥0aRa31n35901913 AMdAsuANAT 51.40 1. x 70 W,

@

Tutma1msmaﬁﬁm’s’uﬂamﬁmmﬁa-ﬁﬁﬁﬁummﬁﬂﬂﬁ'

HUA
du Af CF (AT*0.96*160%CF) | (AP0.51*5)+A0.96*160*CF)
finnz Yueanifsainiie 8,330.00| ~ 0.87 1,134,396.06
finazTuanifsald 8,330.00] 1.13 1,467,062.94
finnz TunniRgamiie 6,116.60{  0.84 804,785.52
finns Tusenifleald 6,116.60{ 117 1,114,823.74
T 28,893.2 4,521,068.27

A5 325 (iefaas OTTV. vodeginTeenms Fmdundnrn 45 1.x 80 u.

L% o L% a A = o = 9
14ué’manmmsmmﬁﬂz'zuaanmuam uﬂ-ﬂﬁﬂ&")uﬂﬂmﬂﬂﬂ

dm Af CF (AF+0.96*160*CF) | (AP*0.51*5)HAT*0.96*160*CF)
finnz Tueoniiuamiie 9520 0.87 1.296.452.64
finnz Tuanidoaled 9520 1.13 1,676,643.36
finns Tuanioawiie 5355|  0.84 704.578.77
finnzYusenineald 1.17 976,013.01

kRt

4,653,687.78




A1s19T 326 LA OTTV. voeiegnTaeIms AmduuHurn 40 3. x 90 1.

o 9 a @ a [
uﬂmfn'Jmmima‘wﬁﬂmuaamﬁmmﬁa-wﬁmaummﬁaﬂéf

du Af CF  |(AM*0.51%5)| (AM0.96*160*CF) | (A<0.51%5)+(Af*0.96*160*CF)
finaz Tueenifuamiie 10710] 087 27,310.50 1,431,198.72 1,458,509.22
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l Steel sheet 3 mm.
{
!. Aluminimun sheet 3 mm.
# Stone sheet 3 mm.
Precast concrete sheet 3 mm.
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Composit Aluminimun sheet 3 mm.
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n; o o o A v o o & :I/ a
AN 510 Lmmanmu:mwmmmmqw’t‘nmnu\mu Y4 6 TUA




UNnii 6

AsNaaaUNan1IvsNULL men1sdsznganasny

Lﬁai{uﬂaumiaammumﬂmﬂuﬁﬁuu%’au mmﬂﬁauwmmﬂszﬁé‘;’ﬂwﬁaamﬁ
Aesuieiiumsfiguiuos maauwamsaammuﬁtﬁﬂﬁu mmmmmaﬁwﬂﬁmnmquﬁ
A5 AU UM EATNUBITAG NNHNITNTN 1AsIA 19 :Jmsxwmﬁmmu

L shnsehemanudousay OTTV. Aedlifiu 45 Sam/msy. dmivemsaiy
Tyiuas Ly 55 Sad/ms.u. dmSueaaat (ﬂifﬁmmiﬁﬂi'ummﬂ)

5 A5 EIUMANUTOUTMUDINIARTTV. JodhiifuzsInd/msy. (psdidiu-
21M#)

3. esgmnsydiueinia miiideumelietns

4. mmcmjmmmsmﬂuﬂmm"lﬂﬂmmmmiaaqmwmmu‘lu HazAIBUDN
21015

5. 01ﬂ15ﬁ061‘1’$’1ﬂﬁ1g~‘m¢i 1,000 kw.h. )

‘luﬂsﬁﬁummsﬁﬂmfwijaﬁqmsaammu taznageunalunsaiveiIMItem
anuious OTTV. ‘?'m'mﬁumsaaﬂmmuazmmmﬂ%’uﬂqqma‘nﬂﬁlﬁﬂﬂszﬁw%mwiu
ﬁmmsﬂi"uuwwmqm"lﬁklumaa@m d'zu“luﬂst‘ﬁuaamiﬁmﬁﬁ’mms“l%’wﬁimu"lvl%
fue1As 1,000 kwh, sndanasgumitsueIms mimmsaumu“lummstﬂumu R
111uJuﬁmmmivuu"lﬂ%mu‘lummsu.avwqmnisums‘l‘mawaammsmnuﬂ AWID
wmu“lﬂinﬂm'imwuﬂmiaamm‘umaﬂmi‘]munism’flumsuumuum Seruasdngau
i~ummnimam§uwauﬁﬂ mqiumsﬁnymmmummn“ﬂmﬂ1'1mmmsaammnmu
aonilaonssuilumdn SwunsnagouHanisesnuLAUMsYsEndandau Saajaniu
2 wavsamssenuuuimiidwandnaniaonssudn 9 Flanauuds aasasy
ﬂ15lﬁﬂﬂ’]ﬁﬂﬂ1‘]§ﬂ1ﬂiﬂﬁﬂ1ﬂ’li Suvziinaludumstszndandsaulueinis °1umumi
wmuua‘"mﬁauwa‘luﬂsm‘umm OTTV. tae RTTV. $ududeansufeiledvdie it

1) mgmumﬁmamsmmms

2) Aufnsovernts mmﬂumuwumammm (mwummmmuﬂﬁ)

3) mmm53mmumumwmawuwnﬁﬂ SMTUMIAUIUNIAIAT

4) asfuauamfSouiisua OTTV. el uumamﬂﬂﬂhmwummm i

5) ﬂ’liﬁ’l‘ﬂ')ﬂﬂ'] RTTV. YBINI 1815



106

6.1 ﬂTiﬂ'lﬁ'll!ﬂ‘liQ'ﬁﬂﬂ”l\‘lﬂ"l’i'n\‘li’)']ﬂ'ﬁ

°lumsﬁ1u’mmfhmm%’auﬁmﬁtﬁﬂ%u AuMtaazicN YoM iaNNi
rf]uiumsmmmwﬁmqmﬂﬂm Wemnsamansiindiagfe “mmaﬂswﬂmmwaﬂm
$eForadfinegrimnszanlanin 3 . @ ﬁms‘umu:mmmsmammmsausmmﬂﬂ

0 a £ a
Tueans ‘U'lﬂgﬂiﬂ'liﬂ'lu’.m OTTV. ﬂﬁﬂ'lﬂﬂ'lﬂ'li‘lfllﬂﬂ‘ll‘l‘lﬂﬂ

funrthenans ywozdyn 103 (Mrmziueen)
aadhaduenas Jwozdyn 193 (finld)
AUNGI1nNg yueydym 283 @rmziuan)
dudhevneims ywozdyn 13 (firile)

i 6.1 UEAIIILAIBEARANITIDZEYNUBOIANT

'nmmﬂﬂimiﬂmuua"mtmmNuqmuuummwma g ﬂlaqmmsﬁﬁmﬁ
DONLLUY ﬁ'ﬂymzmsmmmwmmﬁmummmieuim Tl“Wi]']iﬂl']‘il"lﬂWNVl‘UE)\iﬂ'\ﬂ'\i
> . & ad o 4 & Aaﬂ u o a
'na“lumwumwuwmﬂuﬂummmxwuﬂm uwm‘lﬁ wuunmmmmmnﬁmwm

L% LY o &2 LY cl/ é <
(1111'&') cmm) Tﬂm%wﬂwuamnanym“wuw‘uuazwua A4 BIEIWTUVYULUINU/ITIY

awtﬂnﬂwu'ﬂﬂsauwuqmmsmmaua (mimn 6.1)



107

as1ad 6.1 uﬁmwaﬁqﬂﬁ’uﬁwﬁamﬂﬁ AUYNBTTYNAIN 9
fananiia anyaL o TRV
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015790 6.4 naasASnandou Q. vewmisiiud il yuezdiyn 103

MASS U. Aw TDeq Q=Uw.Aw.TDe
CONCRETE 2.94 2,718.20 10 79,915.08
STONE 10.54 2,718.20 10 286,498.28
ALUMINIUM 11.36 2,718.20 10 308,787.52
STEEL 11.35 2,718.20 10 3083515.70
COMPOSIT SHEET 1 (AL) 1.32 2,718.20 10 35,880.24
COMPOSIT SHEET 2 (POLY.) 0.260 2,718.20 10 7,067.32

as1ed 65 uaasanSnanandeu Q. veawmisiiudunds yuezdiyn 283

MASS U. Aw TDeq Q=Uw.Aw.TDe«
CONCRETE 294 . 2,924.00 10 85,965.60
STONE 10.54 2,924.00 10 308,189.60
ALUMINIUM 11.36 2,924.00 10 332,166.40
STEEL 11.35 2,924.00 10 331,874.00
COMPOSIT SHEET 1 (AL) 1.32 2,924.00 10 38,596.80
COMPOSIT SHEET 2 (POLY.) 0.260 2,924.00 10 7,602.40

s19F 6.6 uaawmSinaanuieu Q wpaianuAY 13,193

MASS U. Aw TDeq Q=Uw.Aw.TDe
CONCRETE 2.94 2,652.00 10 77,939.40
STONE 10.54 2,652.00 10 279,520.08
ALUMINIUM 11.36 2,652.00 10 301,267.20
STEEL 11.35 2,652.00 10 301,002.00
COMPOSIT SHEET 1 (AL)) 1.32 2,652.00 10 35,006.40
COMPOSIT SHEET 2 (POLY.) 0.260 2,652.00 10 6,895.20
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nyzonasNoua

iy Blue TS 30

(2,3818x501x5)+(2,3818x096x112) = 6222500

283 ( 2,176 x 5.01 x 5)+( 2,176 x 0.96

x 1.03)

= 56,660.42

193 ( 2,448 x 5.01 x 5)+( 2,448 x 0.96

x 1.11)

63,930.98

( 2448 x 5.01 x 5)+( 2448 x 0.96

(2,381.8 x 539 x 5)+(2,3818 x 0.64 x

62,967.45

65,896.78

283 ( 2,176 x 539 x 5)+( 2,176 x 0.64 x 1.03) = 60,077.61
193 ( 2448 x 539 x 5)+( 2,448 x 0.64 x LI) = 67,712.65
13 ( 2448 x 539 x 5)+( 2,448 x 0.64 x 0.70) = 67,07030
103 (2,381.8 x 540 x 5)+(2,381.8 x 0.63 x 1.12) = 6598884
283 ( 2,176 x 5.40 x 5)+( 2,176 x 063 x 1.03) = 60,164.00
193 ( 2,448 x 540 x 5)+( 2,448 x 0.63 x L1) = 67,807.88

( 2,448 x 540 x 5)+( 2,448 x 0.63

(2,381.8 x 532 x 5)+(2,381.8 x 0.71

x 0.70)

x 1.12)

= 65,249.48

67,175.56

283 ( 2,176 x 532 x 5)+( 2,176 x 0.71 x 1.03) = 59,472.90
193 ( 2,448 x 532 x 5)+( 2,448 x 0.7t x 1.11) = 67,046.06
13 ( 2,448 x 532 x 5)+( 2,448 x 0.71 x 0.70) = 66,333.45
103 (2,381.8 x 4.84 x 5)+(2,381.8 x 0.51 x 1.12) = 58,999.75
283 ( 2,176 x 4.84 x 5)+( 2,176 x 0.51 x 1.03) = 53,802.25
193 ( 2,448 x 4.84 x 5)+( 2,448 x 0.51 x 1.11) = 60,627.41

(23818 x 475 x 5)+(23818 x 042

( 2448 x 4.84 x 5)+( 2448 X 051

0.70)

60 115.53

x ‘1.12)
283 ( 2,176 x 475 x 5)+( 2,176 x 042 x 1.03) = 52,621.33
193 ( 2,448 x 4.75 x 5)+( 2,448 x 0.42 x 1.11) = 59,281.25

( 2448 x 475 x 5)+( 2,448 x 042

x 0.70)

58,859.71

(2,381.8 X 488 X 5)+(2,381.8 x 0.52 59,502.61
283 ( 2,176 x 4.88 x 5)+( 2,176 x 0.52 x 1.03) = 54,259.86
193 ( 2,448 x 4.88 x 5)+( 2,448 x 0.52 X 1.11) = 61,144.18
13 ( 2,448 x 4.88 x 5)+( 2,448 x 0.52 x 0.70) = 60,622.27
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A1 6.8

Llﬁﬂ\‘lﬂl‘lﬂ'ﬁdTUlﬂﬂ’J'lll%lﬁlui'Jll OTTV. #Ha1a13 ﬂlﬂﬂﬂiz%ﬂi'ﬂa'ﬂiﬁ

o @ A
AUNUIND

OTTYV. whaghiw = Aw.Uw.TDeq + AW(UL.T + Sc.S6) / AwtAr

OTTV.au-

OTTV, +OTTV,  +OTTV +OTTV
MASS 103 283 193 13 [OTTV, g+ OTTV, +OTTV 0TIV,
Am+Am+Am+A“ {20,400)
CONCRETE (62,225.00+ 79,915.08) {56,660.42+ £5.965.00) (63,930.98+ 77,939.40) {62,967.45+ 77,939.40)
= 142,140.08 =142,625.42 = 141,870.38 = 140,906.85 27°82
STONE (62,225.00+ 286,498.28) {56,660.42+ 308,1 £9.60) {63.930.98+ 279,520.08) (62,967.45+279,520.08)
= 348,723.28 =364,850.02 = 343,451.06 =342 487.53 68'60
6L225.00+308,787.28) (56,660.42+ 332,166.40) (63,930.98*301,26710) (67.967.454-30!,267.20)
ALUMINIUM | ¢
= 371,012.28 =388,826.82 = 345,198.18 = 364,234.65 73‘00
STEEL (sz.ns.wsos,ﬂs.'lo) (56,660.42+ 331 .374.00) (63,930.98+30!,002.00) (62.967.454‘301.00100)
= 370,740.70 =388,534.42 = 364,932.98 =363,962.45 72'94
2,225.00+35, 280.24) (56,660.42+38,596.80) (63.930.98+35.006.40) {62,967.45+35,006.40)
COMPOSIT1 | © 4
= 98,105.24 =95 25722 = 98,937.38 =97,971.85 19'13
62,225.00+ 1,067.32) (56,660.42+ 7,602.40) (63,930.98+ 6,895.20) (62,967.45+ 6,895.20)
CcomPOSIT2 | ¢
=69,29232 = 64,262.82 = 70,826.18 = £9,862.65 13'44

o
A1 19N 6.9

LaRIAMTEImAINSaUs I OTTV. MBI yaenszn Ilandw

[ Y o 2
AUNUINY

OTTV. winfin = Aw.Uw.TDeq + Am(UL.T + Sc.S0) / AwtAr

OTTV.swe-

[OTTV,+OTTV, +OTTV +OTTV,]

MASS 103 283 193 13
At A tA A, (20,400)
% 91508) | (60077614 85965000 | (67.71265+ 77.93940) | (67.070.30+ 77,939.40)
CONCRETE | #5678 7
=145,811.86 =146,042.61 = 145,652.05 = 145,002.70 28.55
(65.896.78+ 286,49828) | (60.077.61+308,189.60) | (67.712.65+279,520.08) (67,070.30+279.520.08)
STONE 69.33
= 352,395.06 =368,267.21 =347232.73 = 346,59038
ALUMINIUM (65896.784308.781.28) | (60077.61+332,16640) | (67.71265+301267.20) (67.070.30+301,267.20) 7373
=374,684.06 =392,244.01 = 36897985 = 368,337.50 *
(65,896.784308.515.70) | (60.077.61+331,874.00) | (67.712.65+301,002.00) (67,070.30+301,002.00)
STEEL 73.68
=1374,412.48 =391,951.61 =368,714.65 =368,072.30
(65,896.78+35,880.24) (60,077.61+38,596.80) (67.712.65+35,006.40) (67.070.30+35,006.40)
COMPOSIT1 =101,777.02 =98.674.41 =102,719.05 =102,076.70 19.87
6589678+ 706730 | (60071614 7.60240) | (67.71265+ 689520) 1 (67.070.30+ 6,895.20)
COMPOSIT 2 14.17 .

= 72,964.10

=67.680.01

=74,607.85

=73,965.50
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LAAIANTEIEMANNTOUT I OTTV. w1901 15 U2 Ian e
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AUHUIND

OTTYV. winzdiu = Aw.Uw.TDeq + AwW(ULT +Sc.Sr}/ AwtAr

oﬂv-i‘lll -

[OTTV #OTTV, HOTTV +OTTV, ]|

MASS 103 283 193 13
A tAotA g tA (20,400)
CONCRETE (65.988.84+ 79.915.08) 60,164.00+ 85,965.00) (67,807.88+ 77,939.40) (67.175.56+ 71,939.40)
= 145,903.92 =146,129.00 =145747.28 =145,114.96 28'57
STONE (65,988.84+ 286,498.28) (60,164.00+ 308,189.60) (67,807.88+ 279,520.08) (67,175.56+279,520.08)
=352,487.12 =368,353.60 =341327.96 =346,695.64 69'35
,988. % . X ,807.88+301,267.20) (67,175.56+301,267.20)
ALUMINIUM (65,988.84+308,787.28) (60,164.00+ 332,166.40) {67,
=374,776.12 =392,330.40 =369,075.96 *=368,177.56 73 '74
STEEL (65,988.84+308,515.70) (60,164.00+ 331,874.00) (67,807.88+301,002.00) (67,175.56+301,002.00)
=374,504.54 =392,038.00 «368,809.88 =368,177.56 73 '70
COMP OSIT 1 (65.988.84+35,880.24) (60,164.00+38,596.80) (67,807.85+35,006.40) (67,175.56+35,006.40)
= 101,869.08 =98,760.80 =102,814.28 =102,181.96 19'88
(65,988.84+ 7,067.32) (60,164.00+  7,602.40) (67,807.88+ 6,895.20) (67,175.56+ 6,895.20)
COMPOSIT 2 14.19

=73,056.16

=67,766.40

=74,703.08

=74,070.76

@a15197 6.11

uﬁmmmsdwmmm%’aus'm OTTV. HU9D1A13 ﬂlﬂﬂﬂi%‘ﬂﬂﬁzﬁﬂuuﬁﬂ

a d Jdao w &
AUDITUBNUVHRUINDY

OTTV. wiasn = Aw.Uw.TDeq + AMULT + Sc.S0) / AwtAr

Om-i'lll -

{OTTV +OTTV, +OTTV, HOTTV

MASS 103 283 193 13
Alu+Am+A|9!+Au (20,400)
(65,249.48+ 79,915.08) (59,472.90+ 85,965.00) (67,046.06+ 77,939.40) (66,333.45+ 77,939.40)
CONCRETE = 145,164.56 =~145,437.90 =144985.46 = 144,272.85 28'42
STONE (65,249.48+ 286,498.28) (59,472.90+ 308,189.60) (67,046.06+ 279,520.08) (66,333.45+279,520.08) 69 20
=351,747.76 =367,662.50 =346,566.14 = 345,853.53 *
ALUMlNIUM (65,249.48+308,787.28) (59,472.90+ 332,166.40) (67.046.06+301,267.20) (66,333.45+301,267.20) 73 60
=1374,036.76 =391,639.30 =368,313.26 = 367,600.65 *
STEEL (65,249.48+308,515.70) {59,472.90+ 331,874.00) (67,046.06+301,002.00} (66,333.45+301,002.00) 73 55
=373,765.18 =391,346.90 =368,048.06 = 36733545 °
COMPOSIT 1 (65,249.48+35,880.24) (59,472.90+38,596.80) (67,046.06+35,006.40) (66,333.45+35,006.40) 19 73
=101,129.72 =98,069.70 =102,052.46 =101,339.85 ¢
COMPOSIT 2 (65,249.48+ 7,067.32) (59,472.90+ 7,602.40) (67.046.06+ 6,895.20) (66,333.45+ 6,895.20) 14.04

=72,316.80

=67,075.30

=73,941.26

=73,228.65

@19199 6.12
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OTTYV. wiashu = Aw.Uw.TDeq + AW(ULT + Se.50 / AwtAc

OTTV.1m=

[OTTV +OTTV,tOTTV, +OTTV |

MASS 103 283 193 13
AIM+AN+AIH+AIJ (20‘400)
(58,999.75+ 79.915.08) (53,802.25+ 85,965.00) (60,627.41+ 71,939.40) (60,115.53+ 77.939.40)
CONCRETE 27.22
- 13891483 =139,767.25 =138,566.81 = 138,054.93
STONE (58,999.75+ 286,498.28) (53,802.25+ 308,189.60) (60,627.41+ 279,520.08) (60,115.53+279.520.08)
=345,498.03 =361,991.85 =340,147.49 = 339,635.61 68.00
8,999.75+308,787.28) (53,802.25+ 332,166.40) | (60,627.414301.267.20) (60,115.53+301,267.20)
ALUMINIUM | &
=367,787.03 =385,968.65 =361,894.61 = 361,382.73 72.40
STEEL (58,999.75+308,515.70) (53,802.25+ 331,874.00) | (60,627.41+301,002.00) (60,115.53+301,002.00) 72.34
=367.51545 =385,676.25 =361.629.41 = 361,117.53 *
COMPOSIT 1 (58,999.75+35,880.24) (53,802.25+38,596.80) {60,627.41+35,006.40) (60.115.53+35,006.40) 18.53
=94,879.99 =92,399.05 =95,633.81 = 95,121.93 *
999.75+ 1.06732) (53,802.25+ 7,602.40) (60,627.41+ 6,895.20) (60,115.53+ 6,895.20)
composIT2 | )
=66,067.07 =61,404.65 =67,522.61 =67,010.73 12.84
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OTTYV. minde = Aw.Uw. TDeq+ Aw(ULT +Sc.S1)/ AwtAr

OTTV.ow-

[OTTV,#OTTV, +OTTV,+OTTV,]

MASS 103 283 193 13
Am+Am+A“,+A,, (20,400)
668.14+ 79,915.08) (52,621.33+ 85,965.00) (59,281.25+ 77.939.40) (58,859.71+ 77,939.40)
CONCRETE | ®
= 137,583.22 =[38,586.33 =137,220.65 = 136,799.11 26'97
X 8) (52,621.33+ 308,189.60) (59,281.25+ 279,520.08) (58.559.7!'*279,520.08)
ST ONE (57,668.14+286,498.2
=344,166.42 =360,810.93 =338,801.33 = 3318,379.79 67'75
57,668.14+308,787.28) (52,621.33+ 332,166.40) (59,28!.25+30|JG7.20) (58,859.714301 267.20)
ALUMINIOM | ©%
- 366,455.42 =384,787.73 =360,548.45 = 360,126.91 72'15
STEEL {57,668.14+308,51 5.70) {52,621.33+ 33 1,874.00) (59.28125+30|,002.00) (58,859.71+301,002.00)
= 366,183.84 =384,495.33 =360,283.25 = 359,861.71 72'09
COMPOSXT 1 (57,668.]44'35,880.24) (52,621,33+38,596.80) (59.28l.25+35.006.40) (58,859.7l+35.006.40)
=93 548.38 =91,218.13 =04 287.65 =93 866.11 l 8'28
COMPOSIT 2 (57,668.14+ 7.067.32) {52,621.33+ 1,602.40) (59.281.25+ 6,89520) (58,859.71+ 6,895.20)
= 64,735.46 =60,223.73 =66,176.45 = 65,754.91 1 2'59

a1319N 6.14 HaagMItIemaudousI OTTV. WieIaIs YoanTndENOULHES

s
41i13u Blue TS30 funtiafiy

OTTV. windw = Aw.Uw. TDeq + AW(UL.T + Sc.S1) / AwtAr

OTTV.u-

[OTTV,+OTTV,+OTTV +OTTV, |

MASS 103 283 193 13
At l“+Am+A“ (20,400)

.915. ,965.00) 144, ,939.40) (60,622.. ,939.40)
e \ R 7 P A il e i) 2131

(5! 286,498.28) ( . ,189.60) (61,144, 20.08) (60,622. .08)
o \ PRl Ly s 810
B R vl K onesl Cowiote| ipgmtaimgs 750
STEEL (59,502.614308,5 15.70) (54.259.86+ 331,874.00) (61,144,18+301,002.00) (60,622.27+301,002.00) 72.44

=368,018.31 =386,133.86 ~362,146.18 =161,624.27

COMPOSIT 1 (59.503:;;;:.::0.24) (S‘.ZS:SZ;::;%.BO) (61.14::::.::6.40) (60,62-2.9257;::',::6.40) 18'63
COMPOSITZ (59,502.61+ 7,067.32) (54,259.86+ 7,602.40) (61,144.18+ 6,895.20) {60,622.27+ 6,895.20) 12.94

= 66,569.93

=61,862.26

=68,039.38

=67,517.47
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flugniala 7 ¥ila
whanTzen yilaniaiy A1 OTTV. Janmau.
a1 45 Saamsa. |; Sepnd 4sdimaai.
aszonlnanl Precast Concrete Sheet K ’3 ¥ "27.82 b
Clear Float Glass Stone Sheet 68.60 ;
Alumium Sheet 73.00 Fooosoal
Steel Sheet 12.94 fgo °
Composit Sheet 1 (AL.) i 5 190375
Compasit Sheet 2 (POLY.) JRER(Y .y
nszeninanin Precast Concrete Sheet " 2. "
Cool Gray Stone Sheet 69.33 "~
Aluminium Sheet 73.73
Steel Sheet 73.68
Composit Sheet 1 (AL.)
Composit Sheet 2 (POLY.) . 3
nizenlwand¥idy Precast Concrete Sheet 3
Dark Cool Gray Stone Sheet 69.35 5o ? &
Aluminium Sheet 73.74 : '
Steel Sheet 73.10 u é
Composit Sheet 1 (AL.) 2 1988
Composit Sheet 2 (POLY.) )7 Y T
nIzenauiioutiod Precast Concrete Sheet T mar . 4
fusoud Stone Sheet 69.20 { - :
Cool Bronze Aluminium Sheet 73.60 #
Steel Sheet 73.55 - 1
Composit Sheet 1 (AL.) # - ‘919.792 +
Composit Sheet 2 (POLY.) N
n3zenmEioMIT Precast Concrete Sheet »”:ﬂ > J 27?2)21 ) 3
fimidu Stone Sheet 68.00 Y ler
SolarTag-sgy 32 Aluminium Sheet 7240 % B
Steel Sheet 7234 v,
Composit Sheet 1 (AL.) b 18.53
Composit Sheet 2 (POLY.) i g
NIZONIENOMIO Precast Concrete Sheet . 2691 ;
fniau Stone Sheet 61.75 Ly & \;K x
SolarTag- Blue SGY 303 Aluminium Sheet 7215 "*
Steet Sheet 72.09 ; . %
Composit Sheet 1 (AL.) . 18.28 2
Composit Sheet 2 (POLY.) ’ 1259+ J
nrzenarioni Precast Concrete Sheet ’ 2731 §
fhiau Stone Sheet 68.10 g
SolarTag- Blue TS 30 Aluminium Sheet 72.50 /
Steel Sheet 72.44 ]
Compaosit Sheet 1 (AL.) ) 18.63
Composit Sheet 2 (POLY.) . 13..94 .
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6.3 ﬂ'\5'Jlﬂ‘ﬂ°"i”iﬂ']ﬂ'liﬂ'!ﬁmﬂ?'m‘i'f)ui’lu RTTV. YBINRAINBINT

m3vIA1 RTTV. B0 ATINSANE mmsﬂmmm"lﬂmﬂmmwuwmwu
apunIaasuman FLAT SLAB viu1 030 A3 adulszantmahanudeu K. vod
aounIm Wiy 1442 W/M-C wivthmenldTaaszinnBudn min 0,012 was i1
Sulszansmahanudeu K. yosudy iy 0.191 W/M-C

SmdumsnmHaneYeIgaIngiiioui TDeq Fonmldnnasmiaan
Taseardreveandanineunsaasuman 1n

wIanaInT = (4,624) (0.30) + (88) (0.01) = 1,388.08 kg/m’

s'mﬁnmsLﬁuudwszé’uﬁﬁ“l%’ad“luszﬁunma mounsaldes) wld Amads
ypagamaiifieuin TDeq 1AL 10 mﬂmﬂmauuﬁsﬁmﬁwaﬁﬁﬂﬁ‘h’fﬁmﬁammms

ud

muﬁcm1mmsmﬂmmms'aus:m"lﬂmu

~ e [y Ly d A o s
M13199 6.16 uﬁﬂaﬂtufmumflNmm%'ﬂumamﬁqﬂeuﬂ?mﬁmmaﬂ nldimasmeins

#1713 PRECAST CONCRETE 1141 0.30 tN@13

Udia Thseads Ax Kk R Rt 4]

et

tHAT

1. fafomadiuen L - 0.055

2. PRECAST CONCRETE 0.30 1.442 0.200 0.650 1.53

3. g3 N lusnA - - 0.174
4. thoudn 012 | 0191 | 0.063
5. faformedulu > 7 0.162

5 ° . as = -1
ﬂ'\i'N"?I 6.17 HEAINTIAUIUNIAN RTTV. Y931 (ﬂﬂuﬂ?ﬂlﬁiﬂlﬂﬁﬂ)

MASS U. Aw TDeq Q =Uw. Aw. TDeq RTTV.

CONCRETE 1.53 4,624 10 70,747.20 15.30

A o ' ' o v
F491NNITAUIUNIAN msmmsmammm%’euiammﬂmm RTTV. ﬂ'l“ﬂ"lg\'

o o & o v v o &
15.30 396/AT . “If\‘l?l'lﬂ')'lﬂg]ﬂlntlﬂgﬁﬁ 9.70 AN/ATU.

-,
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Q. n5zan = Aw. Uw. AT + Af. (SCn . (SC2) . ST

(2,381.8 x 5.01 x 5)+(2,381.8 x 0.96 x 0.66 x 1.12) =61,354.29

283

( 2,176 x 501 x 5)+( 2,176 x 0.96 x 0.69 x 1.03) =55,993.42

193

( 2,448 x 5.01 x 5)+{ 2,448 x 0.96 x0.58 x 1.11) =62,835.38

x S)+( 2,448 x =62,786.50

( 2,448 x 5.01 0.96 x0.89 x 0.70)

(2,381.8 x 539 x 5)+(2,381.8 x 0.64 x0.66 x 1.12) =65,316

283 ( 2,176 x 539 x 5)+( 2,176 x 0.64 x0.69 x 1.03) =59,632.95
193 ( 2,448 x 539 x 5)+( 2,448 x 0.64 x0.58 x 1.11) =66,982.25
13 ( 2448 x 539 x 5)+( 2,448 x 0.64 x0.89 x 0.70) =66,949.67
103 (23818 x 540 x 5)+(2,381.8 x 0.63 x0.66 x 1.12) =65316.31
283 ( 2,176 x 540 x 5)+( 2,176 x 0.63 x 0.69 x 1.03) =59,726.28
193 ( 2,448 x 540 x 5)+( 2,448 x 0.63 x0.58 x L.II) =67,088.89
0.63 x0.89 x 0.70) =67,056.82

( 2,448 x 540 x 5)+( 2,448 x

=64,605.92

(2,381.8 x 532 x 5)+(2,381.8 x 0.71 x 0.66
283 ( 2,176 x 532 x 5)+( 2,176 x 0.71 x0.69 x 1.03) =58,979.60
193 ( 2,448 x 532 x 5)+( 2,448 x 0.71 x 0.58 x 1.11) =66,235.78

( 2448 X 5.32 X 5)+( 2448 x 071 x 0.89

(2,3818 x 4.84 x 5)+(23818 x 0.51 x066

=66,199.62

58,537.48

283 ( 2,176 x 4.84 x 5)+( 2,176 x 0.51 x0.69 x 1.03) =53,447.91
193 ( 2,448 x 4.84 x 5) +( 2,448 x 0.51 x0.58 x 1.11) =60,04537
0.70)

( 2448x484x5)+( 2448x051 x089x =60,019.40

(2,381 8 x 4.75 x 5)+(2,381.8 x 0.42 x066 x 1.12) =57,307.21

NILONALRBUIA 283 ( 2,176 x 475 x 5)+( 2,176 x 042 x0.69 x 1.03) =52,329.52
811713 Blue SGY 303 193 ( 2,448 x 475 x 5)+( 2,448 x 0.42 x0.58 x L.11) =58,802.01

AITONTLNBULN

ity Blue TS 30

( 2448 X 475 x 5)+( 2,448 b 042 x089 x 070) -58780.62

(23818 x 4.88 x 5)+(2,3818 x 0.52 x066 x 1.12) =5903145

283 ( 2,176 x 488 x 5)+( 2,176 x 0.52 x0.69 x 1.03) =53,898.57
193 ( 2,448 x 4.88 x 5)+( 2,448 x 0.52 x0.58 x 1.11) =60,550.73
13 ( 2,448 x 4.88 x 5)+( 2,448 x 0.52 x0.89 x 0.70) =60,524.25
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OTTV. wnw = Aw.Uw. TDeq + AW(ULT + Sc.S1) / AwtAr OTTV.m-
MASS 103 283 193 13 [OTTV  +OTTV,+OTTV +OTTV, |
Ay tAs A A (20,400)
. ,915.08) (55,993, ,965.00) . ,939. (62,786. 939.
concueTs | G e | o Wi mrarsen 27.68
STONE (61.35-4.?::'28:::&28) (55.993;2:;:1.:189.60) (6zsisjj:;ZZf:o.os) (62,78_6.:1);;(7):;:0.08) 68.47
ALUMINIUM (sx.ss:.z:,zl«:x:,zus) Gs.oqz;;t::::sw) (eu:isj:zlz;jzv.zo) (62,78f,::2:;:27_20) 72,87
so [ O N g AN o~ 72.81
X ) (55,993. (62. X ) (62,786.50+35,006.40)
COMPOSIT 1 (6‘-35:;9;2.2:014 ss%i::::;mm) 6283-5;3:;:15-;):6.40 6 7-9::;3;0 0 18.99
L . £ . (62, X )
COMPOSIT 2 (ﬁlssz::z::uz) (ss.99i :z;”;szouo) (62.ij 36:; J:;s:szo) szvsfi:m:?szo 1331

13199 6.20 ¢

" Y Pl a o 2 9 o ar
1aan1 OTTV. ﬁuwucmmi‘umﬂszﬁﬂTvla‘wfﬁnﬂuwumu(wseuqﬂﬂsmmuﬂﬁ)

OTTV. wieshw = Aw.Uw.TDeq + AW(ULT + Sc.51) / AwrAr OTTV.sm-
MASS 103 283 193 13 0T TVt OTTV 0TIV, 0TIV,
A tAgtA A, (20,400)
CON CRETE (65,316,31+ 79,915.08) (59,632.95+ 85,965.00) (66,782.25+ 77,939.40) (66,949.67+ 77,939.40) 2 8. 4 5
= 145231.39 =145,597.95 = [44,721.65 = 144,389.07
STONE (65,316,31+286,498.28) (59,632.95+ 308,189.60) (66,782.25+279,520.08) (66,949.67+279,520.08) 69.24
=351,814.59 =367,822.55 =346,302.33 =346,469.75
ALUMIN[UM (65,316,31+308,787.28) (59,632.95+ 332,166.40) (66,782.25+301,267.20) (66,949.67+301,267.20) 73 64
=374,103.59 =391,799.35 =368,049.45 =368,216.87 *
STEEL (65,316,314308,515.70) (59,632.95+ 331,874.00) (66.782.25+301,002.00) (66,949.67+301,002.00) 73 . 5 8
=373,832.01 =391,506.95 =367,784.25 = 367,951.67
COMPOSIT 1 (65,316,31+35,880.24) (59,632.95+38,596.80) (66,782.25+35,006.40) (66,949.67+35,006.40) 1 9 76
=101,196.24 =98,229.75 = 101,788.65 = 101,956.07 ¢
COMPOSIT 2 6531631+ 7,062.32) (59,632.95+ 7,602.40) (66,782.25+ 6,895.20) (66.949.67+ 6,295.20) 14.08
~72,383.63 =67,235.35 -73,677.45 =73,844.87
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OTTV. wirzfw = Aw.Uw, TDeq + Aw(UL.T + Sc.S1) / AwtAr
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[OTTV,+OTTV, +OTTV, +OTTV, |

MASS 103 283 193 13
AptA ¥A A (20,400)
CONCRETE (65,417.70+ 719915.08) | (59,72628+ 85965.00) | (67,088.8%+ 77,939.40) | (67.056.82+ 77,939.40) 28.48
= 145332.87 =145,691.28 = 145,028.29 =144,996.22 N
STONE (65.417.79+286,498.28) | (59,726.28+308,189.60) | (67.088.89+ 279,52008) | (67,056.82+279,520.08) 69.27
=1351,916.07 =367,915.88 =346,608.97 =346,576.90 s
ALUMINIUM (65,417.79+308,78728) | (59.726.28+332,166.40) (67,088.89+301,267.20) (67,056.82+301,267.20) 13.65
= 374,205.07 =391,892.68 =368,356.09 =368,058.82 M
STEEL (65417.79+308,515.70) | (59,726.28+ 331,874.00) (67,088.89+301,002.00) (67,056.82+301,002.00) 73.61
=373,933.49 =391,600.28 =368,090.89 =368,058.82 *
COMPOSIT 1 (65,417.79+35,88024) (59,726.28+38,323.08) (67,088,89+35,006.40) (67,056.82+35,006.40) 19.79
=101,298.03 =98,323.08 =~102,095.25 =102,063.22 ¢
.79+ + 74 A .89+ X K .82+ 6,
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