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Architectural Institute of Japan

American Gear Manufacturers Association
American Institute of Steel Construction
American Iron & Steel Institute

American National Standards Institute
American Petroleum Institute

Airconditioning and Refrigeration Institute
American Society of Civil Engineers

American Society of Mechanical Engineers
American Society for Testing and Materials
American Welding Society

American Water Works Association

British Standard

Cast Iron Pipe Research Association

Cast Iron Soil Pipe Institute

British Standards Institution (Code of Practice)
Diesel Engine Manufacturers Association
German Standards

United States of America Federal Specification
Institute of Electrical and Electronics Engineers
International Organization for Standardization
Standard of Japanese Electrical Committee
Standard of Japanese Electrical Manufacturers Association
Japanese Railway Standard

Japanese Society of Civil Engineering

Japanese Water Works Association

National Electrical Manufactures’ Association
Provincial Water Works Authority

Provincial Electricity Authority

Steel Structures Painting Council
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1 uiESeuiT = = : Puvausznu (Uni)
2 Uy 2,220,413.08 1.2241 2,718,007.65 uvalszng (Uni)
3 ulpsaaina 2,817,657.78 1.1877 3,346,532.15 uAETULEEYoWmADL
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Hydro2567
nsUsznumATieaiessuunszaehdoninuiaeniingiandiny
e . ' FAVIAG+ATS
ANAUN NI MUY Wiy o 7 = HABLA
51RO iy
2. Uy
2.1 | nufuosuedawiusinyodiu
- funmusdnudy 95 % (anmund) | 22,202.00 au.a 96.44 2,141,160.88
22 nwﬂuumu‘im\"’:u (anmund) 45.00 au.al 509.40 22,923.00
2.3 | snueanuiunauumiusiy (anwin) 4500 | AvaL 1,251.76 56,329.20
ﬂll‘i'\uﬂ'ﬁ\"‘i 2 2,220,413.08 um
3, sulaseadne
3.1 | mauninlasain 284.00 | aval 383047 1,088,989.48
3.2 | aruABUNI ALY 6.00 auu. 2,323.22 13,939.32
33 | emumdniaiuraunin 18,826.00 nn. 30.18 568,168.68
26 | anady
Puandueounindnusadimdsudy 0.15x0.15 i 2,330.00 u, 211.91 493,750.30
- Amananiy 2,330.00 U 21.00 48,930.00
- Aafniaandy 233.00 i 100.00 23,300.00
Nuaduraunindnussdimavii 0.26x0.26 1. 1,560.00 u 292,50 456,300.00
- Ameniady 1.560.00 u. 63.00 98,280.00
- Anadmia iy 104.00 diu 250.00 26,000.00
TN 3 2,817,651.78 U
4. srudasiumsfiauenz
4.1 [vmsuses 103.00 | auy 1,567.86 161,489.58
4.2[uniulednaneiuuui 2 180.00 [ w5 71.00 12,780.00
ST 4 174,269.58 um
5. yuvisiazgUnanl
5.1|Mamdnadaned (GSP.BS-M)
- 2w Dia. 2 i 150 a 122.85 130.28
- YU Dia. 4 !‘i"l 3.00 1. 332,12 998.16
5.2|vnvia HOPE S PN 6 (PE100) s 2 Sy
- U Dia. 160 1u. 65.00 1. 541.0 35,223.50
- 9110 Dia. 200 . 687.00 1 837.20 575,156.40
- U@ Dia. 250 uu 5,195.00 u 1,321.50 6,865,192.50
- 91U Dia. 315 . 2,820.00 . 2,101.10 5,925,102.00
- U1 Dia. 225 uu. 271.00 1. 1,052.20 285,146.20
52| nurensunimaiumdin
- U Dia. 040 . 32.00 1. 507.15 16,228.80
53] vio 19 & vanuidou Fu 8.5
- 9@ Dia. 3/4 fln 210.00 n 12.12 2,545.20
WM 5 13,705,777.04 vm
6. $UpIATUSENBY
6.1 | 1ANT5TUMAINIA TR 75 131 2.00 yn 23,315.74 46,631.48
6.2 | 21ANTIEUILASNDY 2.00 g 24,541.14 49,082.28
6.3 | @v3viowsn via HOPE PNG
- @nuvaan Ui 315x250 w. 5.00 Y0 4,634.00 23,170.00
- @uvian Yum 315x200 v 1.00 e 4,657.00 4,657.00
6.4 | Unraviaan HDPE PN6
- Pgula 315x250 1. 1.00 iyl 4,634.00 4,634.00
65 | errnsgausou 00| 535053 230,244.79
66 | svmsUsspiiliay
g Uiam‘h Dia. 300 1. (uan.) 2.00 L 48,012.00 96,024.00
6.7 | wauinuun PE prmsgmUdsuii S PG PE 100
- undiiauun PE panduidiun 2 ) 200 ua 4.00 g 1,196.00 4,784.00
- wndsrimuan PE aanduiius 2 i 250 . 30.00 oo 1,771.00 53,130.00
- updudauun PE panduien 2 i 315 u 9.00 (g 2,173.00 19,557.00
6.8 |a7unevia PE 87R1338 080N 0U 'Euu PNG PE 100
- darieva PE @i wuuidan wunm 315 2.00 o 4,034.00 8.068.00
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woulsd wiunzg

. ] ) FIATAG+ATLT
aAun M3 MU wie — - = WUIWAG
FRGRERN Vel Fuuidu
5.9 |unduFauun PE prA1ssEUIRINA 01 PNG PE 100
- undssauen senduie 2 i viauu 315 a1, 2.00 L 2,173.00 4,306.00
6.10 [Unuanuvia
- A 200 1. 1.00 Y 4,701.00 4,701.00
- un 250 u. 7.00 n 4,701.00 32,907.00
ST 6 581,936.55 um
T ﬁmxuuqn‘é’l
7.1 | Gendousis Gafunhuuuneswuuadninos UNAAMNY 300 ava. wisnguninl Yule) 2.00 0 4,150,000.00 8,300,000.00
7.2 | ynlvidsainassuunaseniingun 300 W 15.00 n 1,411.00 21,165.00
7.3 | annanlvidesaing
- wimengudingd e Jew 3 i3 ao 2 26,00 m 15.00 g 1,830.00 27,450.00
7.4 muqﬂnmﬁamﬁquﬁw
- Foot Valve wéinwan wuin 300 2. 2.00 70 24,725.00 49,450.00
- Y-Strainer Anuds WA 300 uu. 2.00 Y 26,795.00 53,590.00
- Pressure Gauge (Glycerine) 1um 16 bar 2.00 kil 2,357.00 4,714.00
- Flexible Twin Rubber (Whanuumuaa) mia 150 anl. 2.00 0 7,130.00 14,260.00
- Check Valve weinuaa (1an) vunm 150 311, 2.00 n 8,510.00 17,020.00
c U'iz@:!"w wiinuda (wan) nna 100 21, 1.00 qn 7,475.00 7.475.00
- Uszcga.‘fn wifinnde (uan) vuin 150 3131, 2.00 n 12,132.00 24,260.00
- Air Valve wiinude (uon) vum 251, 2.00 L) 4,600.00 9,200.00
B 150 1. 200 L0l 32,200.00 64,400.00
- Surge Valve wum 50 1. 1.00 YA 20,010.00 20,010.00
- vippadavuau P10 winamasssiag 817 3.00 3. 1R 200 131, 2.00 o 41,180.00 82,360.00
- 't‘iﬂﬂiamfﬂ 2.00 Ll 620.00 1,240.00
- vimwdnndmsdunder vudu (bifiwmiho)
- viowan am 300 3. a.00 u. 7,049.00 28,196.00
- Pipe Header viawanuion 1ue 300 w31, 1.00 qm 66,130.00 66,130.00
- Jarpvipwdnnas
- 4nsg 90 a3 wdnae vum 300 2021, 2.00 %0 12,650.00 25,300.00
75 muqﬂnirﬂmmiﬁmﬁmjﬁ
- Flexible Twin Rubber (Mhauaumuas) wu1a 150 aa. 4.00 U4n 7,130.00 28,520.00
- ﬂisq'l.‘i'w widnuda (wen) vum 150 11, 4.00 il 12,132.00 48,528.00
7 \Jisqﬁw wilinuds (wen) 1e 200 pu. 3.00 49 17,537.00 52,611.00
- Uizvﬁ‘ﬁ wifinuaa (wen) wa 300 a. 1.00 %@ 40.825.00 40.825.00
- Double Air Valve manvas (uan) un 80 w1 1.00 9n 17,480.00 17,480.00
- nnsimhnn 300 ul. 1.00 4n 172,500.00 172,500.00
- Faraumasmiies Dia. 3/4 vipuviega 1.00 3. 3.00 0 284.72 854.16
- viawmannamsduinden vudiu (iiinihaw)
- viawmdn v 150 131 10.00 3y 3,323.00 33,230.00
- viewn 1um 200 3. 78.00 . 4,726.00 368,628.00
- viowin wuim 300 w3 30.00 1. 7,049.00 211,470.00
- dedaviawminvda
- 848 90 Bam7 iwdnude TuA 150 3. 2.00 o 3,737.00 7,474.00
- {898 90 parn minds Yun 200 a1, 5.00 @ 5,692.00 28,460.00
- 98 90 2 wdnvae vun 300 1. 1.00 LGl 12,650.00 12,650.00
- dolfs 45 pam wdnvida v 200 w31, 6.00 o 6,382.00 38,292.00
- dalés a5 g wdnvds e 300 3. 3.00 @ 13,800.00 41,400.00
- doam ménvds vum 300x150 31, 2.00 ] 6,095.00 12,190.00
- @M wdnuds wue 200 1. 2.00 I 8,165.00 16,330.00
- amne winvda wne 300 a1 1.00 g 18,227.00 18,227.00
- AWMENYER WAnvde YA 300%200 331, 1.00 0 15,640.00 15,640.00
- Support "0" 1.00 @ 1,364.00 1,364.00
- Support "E” 13.00 il 1,185.00 15,405.00
- Support "F 8.00 M 1,275.00 10,200.00
- wandmite 200 . (Gudauu 10.00 o 848.00 8,480.00
- wlingavio 160 w1, (o) 1000| 49 96200 5,620.00
- 4318 90 s (Fudn) winvas vue 200 3131 2.00 9n 14,700.00 29,400.00
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o . ) 1A TAR AT
aAmun N3 U Wy Rl
SIADWLY Fuuiu
sawswnsi 7 10,056,002.16 um
8. nudania
8.1 | vuthefalnsamstiomén) 1.00 U 9,360.00 9,360.00
8.2 | snthowusthinsinms 1.00 Kl 6,540.00 6,540.00
8.3 | nuthodouniamm 1.00 L0 1,053.00 1,053.00
8.4 | NumAITivwHLTaiuAtaiing
- wiinnzigs guiaalug uIm 100 x 100 x 3.2 31, 160.00 . 32097 51,355.20
- wAndnd quialug 1A 75 x 45 x 15 3. v 2.0 1. 92200 . 87.25 80,444.50
- vinmey] M12x150 33, 640.00 U 5230 33,472.00
- wianimaAnguialug vuna PL. 2006200x9t Hi. 1723 160.00 | uku 295.80 47,328.00
8.5 | smmaansiawmn
- unath 9w 2.35¢1.08 . nIPUWMAN GS. Dia. 1.5 117 wun 3.2 3. 13500 | 8¢ 1,181.00 159,435.00
- \@WAn GS. Dia. 2 117 W41 3.6 3 ¢ 1.60 1. 136.00 ] 197.00 26,792.00
- wianmanguianlug 1uim PL.150x150x9t 1. 19153 136.00 weiv 200.60 27,825.60
- vinmgy) M10x120 211, 544.00 qn 32.78 17,832.32
- asnda ug 200 2,688.00 5,376.00
- INAYIMAN TN S0x65x 381, 1918 1,080.00 weiu 40.00 43,200.00
- flom M12x25 3. 540.00 qm 10.00 5,400.00
8.6 | 4m STUB END HDPE yad19 Uanuvia Dia. 225 uy. 2.00 m 2,773.00 5,546.00
8.7 [azvmumdnuunandny 1.00x15.00 3 1.00 iy 88,570.00 88,570.00
8.8 yuinuadasurh mum 50:50x50 au. viauiiae s7.00 | wsa 11,500.00 655,500.00
8.9 mmim-@mﬁm‘%aqmizwm 5.00%6.00x2.50 1. 1.00 L] 297,160.00 297,160.00
8.10 |Support "A 10.00 0 9,383.00 93,830.00
8.11 [Support "8 14.00 il 4,785.00 66,990.00
8.12 [1uAuviaasn muiavieUaen Oia. 500 a 12.00 u 14,387.00 172,644.00
8.13 |9ufuvieasn wuieviaUasn Dia. 300 ay. 18.00 4. 8,985.00 161,730.00
8.14 [vwyatavioaan wua vio Aaa. Dia. 0.40 1. van.du 3 32.00 AL 526.00 16,832.00
8.15 awmsﬁmuquswunsmmfa PUA 4.00x9.00x3.20 3. 100  wmds 150,446.00 150,446.00
8.16 |1uma HOPE Sauanulvl PNG
- 2R Dia 90 . 220.00 3 150.00 33,000.00
8.17 Tzuumwaauuﬁzgimwnws‘ﬁaganﬁﬁuﬁﬂﬁmvrﬁaa'mnaamﬁwu'ﬁw 10T (SCADA) 1.00 Ll 1,826,000.00 1,826,000.00
i'nxmum‘iﬁ 8 4,083,661.62 um
9. MuAANTIszUUNTEIILN
9.1 m‘?mz}uﬁwiﬁu wuu  SPLIT CASE CENTRIFUGAL PUMP wuim 45 KW 2.00 Lyl 921,000.00 1,842,000.00
9.2 | wamummnssUsgUFTE U findwsaugunaal vunm 55 kW 2.00 n 1,042,000.00 2,084,000.00
9.3 | unngaduasprfing wiin Crystalline Silicon 1umm 600 W wissgunsaiuazanslyl 256.00 gn 19,200.00 4,915,200.00
T 9 8,841,200.00 um
agUrudasun R TEY
diudos Ussom o Amvanau 100.640 um Fugnivn - au.
Smuetesdng 1 un ldosilel Ayl
sryznaInieainnufiv+AsuNIn 34 k1) wEpduwTa - ausl.
W © s Gaflo) 32.50 uw/BRs

swfidusenleousznaddludunardmivvedeasssudssnaviniu erugnasso Ui
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ﬁgﬁ:ﬂmﬁwmﬂﬁzmw Embankment, Excavation, Subbase, selected,
material, untreated base wag Shoulder

Z‘?}/ﬁﬁ]? K= o.mo + o.e@o It/10 + o.coc Ft/Fo + o.lbo Ft/Fo

blo uiiuGes mnei sdiunnealrgindestuduiulsdusadouauld
aamufidesnistagludorineseminaiivlug ssusudieiiugos m‘%ammmm@ﬁmé} waznieliLAL
oI umammmmawmamamLLavﬁ.ruammmaUQUmi@ﬂ%lﬁiawrﬁ \inedlona v3ousay
u,aﬂwmamﬂmmmmwum awuwuﬁmmum vidpnuiulngfiidnuueadoadsty etestu
nstmaneiainaIsvesmanauasiasEi
[9gns K = 0.6 + .o It/lo + o.lbo Mt/Mo + o.lbo Ft/Fo
b NUzIsdaiu et suangsadaiiuiglu ssesmeuine W - ndu
Uszanallaiifu b Alawns sncumunzssdngbiddioddmadetugs
Z?ifféfﬂﬁ’ K = o.@@ + c.@¢ /IO + o.@o Mt/Mo + o.lbo Et/Eo + o.@o Ft/Fo
V2a#l o 91U

m.@ JMURINIG Prime coat, Tack coat,Seal coat
Zﬁgﬁ?i K = o.mo + o.@o At/Ao + o.bo Et/Eo + oc.@o Ft/Fo
oo MR Surface treatment slurry seal
Z"?}Jgﬁﬁ K = omo + o.e0 Mi/Mo + c.mo At/Ac + o.bo Et/Eo + o.eo0
Ft/Fo
.o IMURINN Asphaltic concrete, Penetration Macadam
Z?}/gﬁ]‘j K = omo + o.@o Mi/Mo + oc.e@o At/Ac + o.eo EL/FO + oc.e0
Ft/Fo
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Fausznousenzunsavanidy wierzunsimnmannandenfin [Welded steelwire farric] wianiios
[Dowel bar] wéndn [Deformed tie barl uazsossase  [oint] siailivaneninusufosiuiiy
ARUNIALETIWANUSaIABEL WY [R.C. Bridge approach] my
Z"?}}g@]? K =o.mo + o.e@o t/10 + c.am& CT/Co + o.e@o Mt/Mo + o.ed S5t/50
0.& NUVTEUBIARUNSAESLmANLaTuUeWn Mg MenounImES I
dwdunuszuneii [Precast reinforced concrete drainage pipe] NUSNFEUNLLABUNIALES AN
FUANAABLNIE AL SEUN B LA US N AaIRRDEEIY Ssanul e nAaunSIESLWEN
Lt,asmuﬂauﬂ%mLa‘%uLwﬁﬂﬁuﬁgﬂLLUUmeé’ﬂwmmmé’ﬁmﬁﬁu LU UUann [Manhole]
Nedesanelnsdwe viedoanelnin Dusu
Z?}/gﬂi K = o.m& + o.lbo /IO + o.eé& Ct/Co + o.e& Mt/Mo + o.e¢& St/So
s MulaTE IR USRS IS LA UE DR UAAS MNBle duuABUNSH
uwdn Tassadguanaouninadumineoasniu  [RC. Bearing unit] ielasumsunInLasy
win  [RC. Box culvert] nedeinlassaianouninasuman WeutundmounineSuman viudeu
Sorpundnasumdnuasineaidunisnvausadeadeiu
?‘Z!@ﬁ)i K = o.mo + o.@o It/10 + o.@¢ Ct/Co + o.loc Mt/Mo + o.loé St/So
ool ULATIESAUMAN MUNBDe AzumaNa S UAUAUT U lasurangivsy
ﬁmfﬁ?\aﬁwmwwﬁmuﬁuauqq wnlifiusage w@ing enlnssimd vienulasumdnduiitldnume
adnoadaiu wiliisuBsnuiasaanlnsandnaedweimsinivendauissendlne
T?f’gm K= o.lb& + o.eo t/10 + o.0¢& Ct/Co + o.looc Mt/Mo + o.co St/So
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udu
[5G035 K = 0.@0 + 0.bo It/10 + 0.00 Ct/Co + o.00 Mt/Mo + o.bo St/So
&lo UDIANTVAUTENUTIUIUMAN WNedy 9rasrauniatEsumanadamieg
finoads luuneaesdivienassssuied WemuausriuwasvioUsinanilduiviodaind
viaszue Uia‘i@‘é%ﬂ’lﬂg’l ornssai vioaeauazaIANSTaUTEIN LTS Fitunuszunein
uiliismdanuenistausemuaunelng W de mMessueidu visemsvalsemnulseneu
yaadou Wusu
l9gns K = o.m& + o.lbo It/I0 + o.@0 Ct/Co + o.00 Mt/Mo + o.lb& St/So
& UUILTZUY Trashrack uae Steel liner vanefsunuszunawdniadaaniiy
wazlasaen iamﬁ'ﬁ Bulk head gate WaLUYIBUAN
Z?gf/gﬁ]ﬁ’ K = o.mé& + o.bo It/10 + o.e& Gt/Go
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fIE?JQJJQJﬂLLEJﬂ’i]'wLQW?:ia"lumﬁﬂﬁdﬂaﬂwh%u
Z?}jgﬁﬁ K = olbé + o.e¢& It/I0 + o.bo St/S0
<& MupUNRllTIENLarAsUNINAIAAaD: MENBEs TTuABUNTAETIWANT
ndante aMEnoenIUENAIMIIINTRINY MssTUETdunieenastalseniulsenay
yaadou sﬁqﬁé’mﬂpLLBmhmawwmmaun?mﬁqnénLﬁwﬁ’u
Z"b%fﬁ)i K =o.co + o.ad& /IO + olb& (t/Co + a.loo Mt/Mo
<5 iz wnefamsanendeuislvionsunaglulifosnin e faduns
Tudufiu Fugdofiufiuanin ileshdminu warlinufanusoumugusneiassalssmu auu
wazamane Tnonsdndminu
Z“Z?@’ﬁ?i K = o.@o + o.lbo It/I0 + c.ac Mt/Mo + o.lbo Et/Fo + o.@o Ft/Fo
<.l mué’ﬂﬁﬂﬁwgu Frdndminyuasdavioan Thawemeduusiudsusas
s dismvesdiuud finsensrandsddaviiu ludeufidnuudiarnn fudouiidagesenin
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€. NUIYB AC Uag PVC
..o lunsdiifindaduddnmveuazuiegunsalli
l9gns K = 0.0 + olo& It/I0 + o.lb& Mt/Mo
.o lunsaifZuiadudinmvie AC uazvegunsal
Z?gfgﬁ?i K = o.@o + o.@0 It/10 + o.@o Mt/Mo + o.co Act/Aco
& .o lunsdififFudradugiamvia PVC uagwiegunsel
l9gns K = o.co + 0.00 /10 + 0.00 Mt/Mo + o.eo PVCt/PVCo
&lo NUNVBwanmTeIwazve Hydensity polyethylene
& o.olunsdfifinadugindmieve uazniogunsaili
Z‘Zj'/gﬁ?ﬁ“ K = o.@o + o.@0 It/I0 + o.0é& Mt/Mo + o.bo Et/fo + o.ed

Ft/Fo
& oo lunsdiftffFuiadudfamviemanmilor uazuiegunsaluazldsanud
37U Trnsmission conduit
Z‘Zf’/gﬁ}i K = o.€o +o.@0 /10 + o.@o0 Mt/Mo + o.eo Et/fo + o.mo

GIPt/GIPo
ct.@_miuﬂiﬁﬁﬁ%'uﬁwLﬁuﬁg’%’@mw‘a Hydensity —polyethylene uagwse
gunsnl
Z‘Z%T@]S K = o.¢o + o.@0 It/IO + o.@o Mt/Mo + o.;mo PEL/PEO
.o uUfulseszuuglasddninasau Secondary lining

l9gns K = 0.c0 + 0.00 /IO + o.0¢& Et/Eo + o.mé& GIPt/GIPO
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&.& 91U PVC. AUMEAUNTH
Z?}lgﬁ?i K = o.mo + o.@o It/I0 + o.lbo Ct/Co + o.o¢& Mt/Mo + o.o& St/S0
+ o.mo PVCt/PVCo
&.& UMD PVC. nauvse
l9gns K = o.lo& + o.0& It/I0 + 0.0& Mt/Mo + o.o& PVC/PVCo
&0 NUNMawmanaudangd
95 K = o.b& + o.bd It/IO + o.0¢ GIPL/GIPo
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K = Escalation Factor

It - dviinduslaavhluvesUssma luideuiidsnuusiase

o0 = ddneduilaniluresssme ludouilUagossznmngan

Ct - sadsmduus ludeuiidiuudazan

Co = sailmaduud ludeuiidagessznasian

Mt = dafimieniangneains (Wsmmanuasdiuus) Tuiouiidssuuiazne
Mo = dullsientanneadne (Winmmdnuasdiuns) lufouiidevesszningian
St - Fudismundn luieuiidunuudasan

So = gafiviemdn luieudidagesszningia

Gt — Fisemanuudsuiinaslulssng Tudoufidsuusason

Go = saisemdnukuBsuiindnlulszna Tuieuiidagaslszninga
At - fudiseueaian Tufeuiidauusazon

Ao = sdsimueaiad luieuiidagossznnsinn

Et - fidsaedesinsuazuiinet Tuiouidsunsaznn

Fo = sinanasedniuazudium TudouiiUagecszningng

Ft = deflnedduiwangus Tufeufidsnuusiason

Fo = diimamidufiganus ludeuiidaveslseniaman

ACt = sadimaviedwudledu Tufeulidsnuusazon

Aco = dtisevieduuslediu ludouiiUeseesseninsan

PVCt = dafisiavie PVC Tuifeuiidinuudazan

PVCo = dailsnavio PVC luieuiilaesdszninsan

GPt = ewilsaviemdnetudingg Tufouidenuurazan

GPo = swdlsavawmanaudingg Tudeuildagasszsnnsan

PEt = swilsAvie Hydensity Polyethylene Tuiioufidanuusasain

PEo = swllsiAvie Hydensity Polyethylene Tuieuiilewensznmnsn
Wt = sdsimanslni ludeufidsuusazain

Wo = sdsmaslini ludeuiiagestszniasen
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