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JIS 7 Japanese Industrial Standards

AASHTO - American Association of State Highway and Transportation
Officials

ACI - American Concrete Institute

AGA - American Gas Association

All = Architectural Institute of Japan

AGMA . American Gear Manufacturers Association

AISC - American Institute of Steel Construction

AlSI - American Iron & Steel Institute
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ANSI - American National Standards Institute

API - American Petroleum Institute

ARI - Airconditioning and Refrigeration Institute
ASCE - American Society of Civil Engineers

ASME - American Society of Mechanical Engineers
ASTM - - American Society for Testing and Materials
AWS - American Welding Society

AWWA - American Water Works Association

BS - British Standard

CIPRA - Cast Iron Pipe Research Association

CISPI - Cast Iron Soil Pipe Institute

P - British Standards Institution (Code of Practice)
DEMA - Diesel Engine Manufacturers Association

DIN - German Standards

Fed.Spec - United States of America Federal Specification
IEEE - Institute of Electrical and Electronics Engineers
ISO - International Organization for Standardization
JEC - Standard of Japanese Electrical Committee
JEM - Standard of Japanese Electrical Manufacturers Association
JRS - Japanese Railway Standard

JSCE - Japanese Society of Civil Engineering

JWWA - Japanese Water Works Association

NEMA - National Electrical Manufactures’ Association
PWA - Provincial Water Works Authority

PEA - Provincial Electricity Authority

SSPC - Steel Structures Painting Council
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sanduiiu (um) saundiuiiu (uw)
1 |vuedouivud 36,525.00 12771 46,646.07 PwvaUTzT (Und)
2 |ewiu 1,531,299.00 1.2771 1,955,621.95 NuTAYTENIY (Und)
3 |awlpssadia 2,251,116.17 1.2318 2,772,924.89 AL FactorF
4 [vuteatumsiaes 107,011.25 1.2771 136,664.06 MuvaUsEv (Unf)
5  |[nuvieuavgunsel 7,076,350.08 1.2771 9,037,206.68 AuralTEIY (Unf)
6 [vueimsUszney 3,416,621.00 1.2318 4,208,593.74 uAYWIY FactorF
7 Joudewmdn 492,438.46 1.2318 606,585.69 AW FactorF
8 [1gunseivsznau 12,242,654.00 1.0700 13,099,639.78 32 VAT 7%
ap swenieaaduiuiiu 31,863,882.86
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Hydro60 v1 wuulsd uduiis

() ¥ o - v_oow o W
MIUsTIMTIAIAIARAINTEVUNIERIEUY Alewdssuudsanfing NWNUNUY,NWnan

St 78073 Funu i ik it WNume
SIARENIY | iy
1. snnoaiud
1.1 | usinaawazdusulsl 6,00000 | w3n. 257 15,420.00
1.2 | ruthnfsewieauneaths
- nyddunuiuontanm Aedunufuouundauiu 500.00 | aua. 4221 21,105.00
TWTEnA 1 36,525.00 um
2. Ay
2.1 | nuRuouurdauuuINUDFY
- AupuuRdawiuy 95 % 12,000.00 | avy. 125.70 1,508,400.00 | (@nwuiv)
2.2 awﬁuaqnﬂ%’umﬁuunﬁ‘uuﬁu 51.00| auw. 449.00 22,899.00
sl 2 1,531,299.00 | um
3. snlasadinae
3.1 | nureuninlassaina 192.00 | aua. 3,230.72 620,298.24
3.2 | numsunianeny 2800 | auy. 1,814.32 50,800.96
3.3 | sumdniadumounin 18,360.00 nn. 28.67 526,381.20
3.4 | sruandunoundndnusadvAsudiy 0.15x0.15 3 (UlunausuAsmuuuu)aDs @12 mm. §TIRABAKA 1,080.00 u. 223.80 241,708.77
- Amenandy 1,080.00 u. 21.00 22,680.00
- pafevanid 216.00 (] 140.00 30,240.00
3.5 | nuandureunindnusedindoudu 0.30x0.30 1 WAiuruAreLLUDB 12 mm. §TIRABRKLI 1,54500 | . 400.00 618,000.00
- maniandiy 1,545.00 u. 72.60 112,167.00
- nafaadu 103.00 i 280.00 28,840.00
TN 3 2,251,116.17 |  um
4. ywllasfumsiaene :
4.1 | nuiuGes 67.00 | aua. 963.75 64,571.25
4.2[ugnugnaties 50000 | A3 44.68 22,340.00
4.3 |suwsiulsdanssiuuud 2 (WBunnanudanuiwuy) 30000 | @5 67.00 20,100.00
Ju5uMI 4 107,011.25 |  um
5. auvisuazgunsnl
5.1[nuviewmdnaudangd (GSP.BS-M)
- 97M Dia, ’ 300 ih 8oo| 330.00 2,640.00
5.2]4muvie PVC Uanuideu 4 8.5
- qunn Dial 6.00 2500 | w. 365.00 9,125.00
Afov0 90 pam / 6.00 in 200 #u 164.91 329.82
5.3|nuviewdnmilen vun 5.6 uas 6 uu.
- 919 Dia. 100.00 3. 900 1,485.00 13,365.00
- yu7n Dia. 150.00 . 5500 | 1,685.66 92,711.30
- 9u'n Dia. 250.00 . 1000| u. 3,344.33 33,443.30
- 9u7A Dia. 300.00 . 100 wu 3,928.66 3,928.66
54| 41uvia HOPE PN6 PE100 vio 2 $u
- 97 Dia. 315.00 . FUPN 6 1,20000 | . 2,135.00 2,562,000.00
- Yun Dia, 250.00 w, FUPN 6 3,03200| u. 1,345.00 4,078,040.00
55| utedoviemdnmilisn wwuwihew 2 duiilfoswiauenaivdy |
T ax3 i 100 1m 1,320.00 1,320.00
- forana 20x14 in 100| 1w 3,029.00 3,029.00
_ fosiansa 1000 i 100] 9o 3,780.00 3,780.00
- $osawmdn 45 asn 6.00 i 600 wm 3,360.00 20,160.00
- Yoanwmin 45 aem 800 i 400 w0 5,100.00 20,400.00
- fpsewdn 45 pam 1200 i a00| wm 10,400.00 41,600.00
- Hfa39imin 90 0 .00 i 100| wm 1,650.00 1,650.00
- fasowdn 90 pam 6.00 i 300 2,880.00 8,600.00
- AV 90 BN 6x6 in 100 5,000.00 5,000.00
_ amuma 90 aaen 8.00 in 100 o 6,700.00 6,700.00
- N Y 6x4 i 1400 n 6,150.00 86,100.00
- e 90 pamn 8x8 in 700] «m 9,530.00 66,710.00
5.6| fasionnvia HOPE §u PN 6 2
- qun Dia. 315x250 . 200| @ 2,566.00 5,132.00
- 9ue Dia. 250200 3. 200| m 1,424.00 2,848.00
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Hydro60 v1 wuulsa wiuiies
adudt 0N $wau | wiwe e s mnuwe
TmMAeMminY Fudy
5.7 |viethunas viewmdnwilen
- 9uM Dia. 250.00 3. 300 g 2,566.00 7,698.00
| TN 5 7,076,350.08 | um
6.947u91A19U5zN0U
6.1 aﬂuﬂixq&']mﬁnuéamm&w (19n.256,19n.382)
- YA Dia. 150.00 . 200| o 11,615.00 23,230.00
- 9uA Dia. 3000 . 100 o 35,420.00 35,420.00
6.2 | nulssgssveIMALUUgnaRes(ten.1368)
- 91 Dia. : 75w 1.00| 19,048.00 19,048.00
6.3 | MupImIgeUdest vuevie Dia. 2 1 91001 2 M1 -
- YuAYiBw Dia. 250 uw. 18.00 9 6,565.00 118,170.00
- YuIAYiawY Dia. s 315 uy. 1.00 0 6,967.00 6,967.00
6.4 | Mufiuvivaorouy viedninuin 300 uu. 300 112,138.00 336,414.00
6.5 | 1UBIAITPALENYID 250x250x250 M. 300 9o 194,113.00 582,339.00
6.6 | 1upIAIgALENYiE 300x300x300 313 1.00 i 255,254.00 255,254.00
6.7 | vueImsUsEgIruIensnay Yu1avie Dia. 6 ih
- uRviBw Dia. 250 uy. 3.00 0 28,509.00 85,527.00
- PuAviBi Dia. 315wy, ~ 1.00 40 30,834.00 30,834.00
6.8 | umsmiwure Dia. 12 i 1.00| 245,000.00 245,000.00
6.9 | wwinuue 3.62x5.40x3.00 1. yaedasndhuaBdoun ioandumel nieugunsaladadeuwn 100 ym 750,000.00 750,000.00
6.10 | vivviesafmusy 200 o 25,000.00 50,000.00
6.11 | vieensdamuau vun 6 , 10 h wihuau 2.00 40 41,586.00 83,172.00
6.12 | Surge Valve vuw Dia. 2 th 100 ¢m 40,000.00 40,000.00
6.13 | idpaniwadsdoun 200) m 70,000.00 140,000.00
6.14 | idosnTwanelnii 4.00 ye 70,000.00 280,000.00
6.15 | yradsdaunwiougunsal 200 m 35,000.00 70,000.00
6.16 | Y7 Pipe Hedder vu19vio 6 i niaugunind 1.00 9 40,000.00 40,000.00
6.17 | Butterfly Valve 1A Dia. 4 in 300 1m 2,130.00 6,390.00
6.18 | Butterfly Valve 117 Dia. 6 i 100 m 3,830.00 3,830.00
6.19 | Check Valve 31 Dia. 4 i 300 m 4,600.00 13,800.00
6.20 | Pressure Gauge wu 1/2 i 16 Bar 300 o 7,700.00 23,100.00
6.21 | wnlwiussi peunIndause u1a 8 wes 400 | o 2,176.00 8,704.00
6.22 | viewanmeenumsnunn Dia. 6 -10 fh dsthainwwdrgdaduh 1400 | 9,441.00 132,174.00
6.23 | emsgeuaevietuIn 250 . 1.00 0 37,248.00 37,248.00
TN 6 3,416,621.00 [  um
7auinndn
7.1 | mtheielassnnseathesruunsyaei@homin 1.00| 9,360.00 9,360.00
7.2 | swthowusinlasanis 1.00 o 6,540.00 6,540.00
7.3 | aumdnuanuun 84.00 4R 198.00 16,632.00
7.4 | swthoudadeundeus 1.00| o 6,552.00 6,552.00
75 | swdmnde 29200 . 907.03 264,852.76
7.6 | vy 450 | auu. 282.00 1,269.00
7.7 | 11 Flexible joint vu1n 4 ih 300 m 6,240.00 18,720.00
7.8 | Double Air Valve wmiinvida 1u1m 80 u. 100 m 14,850.00 14,850.00
7.9 | 17u Air Valve indinvida 1u1e 25 1. 300 9w 14,580.00 43,620.00
7.10 | BOLTS- M8 16800 | 17.00 2,856.00
7.11 | 11 Foot Valve winwee wue 4 ih 200 9o 5,915.00 11,830.00
7.12 | srumdnimaniionlud nunn 200x200x9 1. 13600| nn. 29.00 3,944.00
7.13 | sumdnnadestanlud suim 100x100x3.2 uu. 1,00800 | nn. 29.00 29,232.00
7.14 | anumdnd@ianlud sum 75x45x2.3 ua. 723.00| nn. 28.00 20,244.00
7.15 | adfuidu HOPE wuim 300 3. 1.00| 2,000.70 2,000.70
7.16 | wnidi M12 19200 o 208.00 39,936.00
0N 7 492,438.46 um
8.91ugUnsaiusznay
8.1 ymardesguih VERTICAL TURBINE PUMP U9 7.5 Kw. 380 V 300| o 850,000.00 2,550,000.00
8.2 'qmmuqumsvha1us=uuquwﬁ'muuaamﬁné YR 11 kW 3.00 0 220,000.00 660,000.00
8.3 | snpusawaduaserfing vum 400 W wiln Crystalline Siticon Wéi¥uanmagmu wen. 336.00 L' 12,000.00 4,032,000.00
8.4 | rudafuiiviueinanauuudsiu nsinssueniad 100 aua. T 300| g 850,000.00 2,550,000.00
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HydroB0 v1 wuuled wiuitas

. % , TITAR+ATY
dduil[ 183 T iy LRI
’ sdami udy
8.5 | vlvideaariessuuuaseriinduinn 300 W (wasiuna) wionvdmiuiaen 1000 ym 1,411.00 14,110.00
8.6 | tilanflsgemdoumadudends 100 o 251,350.00 251,350.00
8.7 | wuudaemainienm 1.00 i 75,000.00 75,000.00
8.8 | yuiplosguih Horizontal Sprit case 179 100 wash 380 FAPMUANNMHNITUTE LU 10| qm 950,000.00 950,000.00
8.9 | ummiinuun 4.50x6.00 . 100 9 850,000.00 850,000.00
8.10 | viedeursaoud vue 6 T (sewinae) 200 wm 7,000.00 14,000.00
8.11 | viesausnsneugd wwim 6 th (mahesnvihedy 2.00 n 17,800.00 35,600.00
8.12 | wiheumd vue 6 ih 2600 o 2,830.00 73,580.00
8.13 | whewmuen vum 6 300 9n 1,938.00 5,814.00
8.14 | wihewmi vuim 12 i 2000 | 7,735.00 154,700.00
8.15 | wihwwmuen v 12 400| m 6,625.00 26,500.00
WA 8 | 12,242,65400 |  um
REUERNTE T
TLHENNNTI TS mTn 545,00 . RIIUIEAY Mea1eee
svpemadminiilasanis 60.00 L Aadssm weaeena / magnd
by / fea (ade) ) __305/205 . umfm_ L Rty
ajUanudnanun AU
oo vsviom vie ANPUANITY 54,600 um ﬁuqm‘;’wua - auw.
$wuedosdng 1 ¥ luould - au
ruzIAINaig 240 g1 wieduwuily - auu

wnewe :
neiifunmlnsysanalludunasdwiveednassuyssnmind ATINgNABITRI RNy
unzmmeieaidmiumsindedadidasinms fadunihimmiuisveusesnnenssunsimussirinans
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NIUTINDNIIT1UUT¥LAN Embankment, Excavation, Subbase, selected,
material, untreated base wag Shoulder

ldgms K = 0.30 + 0.10 /10 + 0.40 Et/Eo + 0.20 Ft/Fo

2.2 uiuEss vnets audusunevgihuFssiudutuliilussfevauldeny
4 ~. 1 1 1 - 1] - 13 = i 1 [ i
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logns K = 0.40 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo
2.3 ruanzssdaiiu vuet nuanzselniiuigly szeenisaudae U - ndu
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l9gms K = 0.45 + 0.15 It/10 + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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3.1 UHINN Prime coat, Tack coat,Seal coat
ldgns K = 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 Ul Surface treatment slurry seal
ldgns K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 9URINN Asphaltic concrete, Penetration Macadam
l9gms K = 0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 Et/Fo + 0.10 Ft/Fo
3.4 srufirouuasunImasuivndn nuteds Atouuasuniadldiasuindn
Feusznaufenzunsananidu viensunsananinndndeudin [(Welded steelwire farric] wdnifios
[Dowel bar] ndnda [Deformed tie bar] warsosson1ee Doint] i livuieainusiudausuiy
ABUNIAESIMANUSIIARAL U [R.C. Bridge approach] #ne
logms K = 0.30 + 0.10 It/IO + 0.35 CT/Co + 0.10 Mt/Mo + 0.15 St/So
3.5 uvesTuethAsunImEsIMaNLaTuUeRn vuned VersunIaatuwEn
dmiususyureiin [Precast reinforced concrete drainage pipe] 1Mus19sTUIBLTABUNTAESLIMEN
NUMPABUNTH LASUMENTSTUIBuATUS NANARBEENY TINTeuUsRnABUN SRS LMEN LAY
suasunImaiuindndufigluvuuasdnunzundiondafy 19y s1uveWn [Manhole]
viefouagnsdny vieFovarulnin (Wusu
logns K = 0.35 + 0.20 It/IO + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
3.6 milassadireuninEsumdnuasuidentunds vaunefs avnuneunimasy
win lassa¥egiusinaeuninasumdnaearwiu [RC. Bearing unit] viewasuasunImaduinan
[R.C. Box culvert] nedetilassad1enouninasumdn Weurfundsnsuninasuman viufouide
mounInaiumdnuarineatnduiifidnuasaduadatu
ldgms K = 0.30 + 0.10 /10 + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So
3.7 ulassairandn vunets aswumdndmivauiiuduouu lasaundndmiu
finrstheasaseiaueiugs wnlnihussge w@ing wenlnsviend visnulasuvdnduiiidnwasadonds
fu uliisauBsnuindaanlasavdnanudwssmsliiinendausUssmelng

ngmﬁ' K =025+ 0.10 It/IO + 0.05 Ct/Co + 0.20 Mt/Mo + 0.40 St/So

=i

naan 4. uvadsEnIu
4.1 nusimsvausemulismuumén vuneils errsasuniaasuaneingieg
fiteadrslunnnassdnh vionasssruieh emuaussfulasviiaUsinanhldun vieszuneth then
9 agwu vieasn lewou uavenansvaussniuwdnduq lifuiuszuiemdn uilisaden
pAsraUsEvuTUIRlve 1w she Meszuiethdu vidsenasvausenuuseneueadeu Wud
l9gms K = 0.40 + 0.20 /10 + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So
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4.2 9UIATYAUTEVIUTINUIUWMEAN Mueie 91AnsAsuNIaaTumanYTiaf1Y
fineadna luwuarassdnimionassszuieh itenugussivuazievsunaniilduiviedaningun
vieszuretin Usegszuiei e1mssaii vieaeauareAIsYAUSENIUTERBUY Aiflutuszuiea
wiliisaufismuermsvaussniuvuialng Wy die nessuretidu nieeiasvalseniulsEney
vaudou 1Hudy

ldgms K = 0.35 + 0.20 It/1O + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 S5t/So

4.3 NUUITEUIE Trashrack wag Steel liner vunafiauiussuiemaniasoniu

wazlassun ﬂuﬁga Bulk head gate uagauvisinén
ldgms K = 0.35 + 0.20 /10 + 0.45 Gt/Go

4.4 NUWENESNABUNIA Way Anchor Bar manefie dnidunldiasulusunsunia
wagman Anchor bar ¥asauee Mesruretdu wisenensvaUssvnu Uszneuvendeudalidyguen
Telmzumnindanawitiy

oG5 K = 0.25 + 0.15 It/10 + 0.60 St/So

4.5 uApunsnlisumvinuazasunInamanans viinedis MursunImESIMaNivn
dura UMENeNNIMENATLINAIIINYBIUEY YNIsTUrEinEurinetntsYaUsEnuYsENaUYeY
Wou Falidyguenitsamsnuneuniadanaivintu

l9gns K = 0.40 + 0.15 /IO + 0.25 Ct/Co + 0.20 Mt/Mo

4.6 Mz mnsiainsazwieuiadlaienguuinglulidosnda 48 faduns
Tutufu Fugv3edufiuaniin Wedadnminu waglFrufsnudouneugiusnetmsvaUsemy auuLay
21rnaeineq Tnensdadaianu :

logms K = 0.40 + 0.20 It/10 + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo

4.7 nwdadminu mdadminjussiiuvioan Wanizsaduudfiudouudas
aurisinvesdiuud Ansensranduddavintu Tudeufidsnuusasnn fudeuiiUavessenin
37

vl 5. 9uszuuassyUlon

5.1 uevie AC uag PVC

sy v

5.1.1 Tuns@ingindradugdamvienasvogunsall
logns K = 0.50 + 0.25 I/10 + 0.25 Mt/Mo
5.1.2 lunsdiigSuiradugdamvio AC wazviZequnsal
ldgms K = 0.40 + 0.10 /10 + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 tunsalfigfuiradudfemvie PVC wazviogunsel

ldgms K = 0.40 + 0.10 It/I0 + 0.10 Mt/Mo + 0.40 PVCt/PVCo
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5.2 wnvawdnwmileauazyie Hydensity polyethylene

Trnsmission conduit

GIPt/GIPo

PVCt/PVCo

5.3

54

39

5.6

5.2.1 lunsdligirdraduddadwminevie uasvdegunsaili
ldgns K = 0.40 + 0.10 It/10 + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo

1 3

ad ve & wvw | ] a = ¢ [ =2
22 1uﬂ?mVIN5UQ'NL‘Uu&l'ﬁ]ﬂ“’]ﬂﬂlﬁlﬂﬂﬂlﬂlﬂuﬂ? waguseaunsaluaylvsiudeany

logns K = 0.40 +0.10 IO + 0.10 Mt/Mo + 0.10 Et/Fo + 0.30

523 'lunszﬁﬁcﬁ'%’uﬁ*mﬂuéﬁ’mmvia Hydensity polyethylene uagviiegunsal

logns K = 0.50 + 0.10 It/IO + 0.10 Mt/Mo + 0.30 PEt/PEo
ufulgssruuglsddsiuasiny Secondary lining
l9gn5 K = 0.40 + 0.10 It/10 + 0.15 Et/Eo + 0.35 GIPt/GIPo

NUNVE PVC. iufieAaunin

TT?@G?S K =0.30 + 0.10 /1O + 0.20 Ct/Co + 0.05 Mt/Mo + 0.05 St/So + 0.30

NUINYIB PVC. NAUNIIE

logns K = 0.25 + 0.05 It/IO + 0.05 Mt/Mo + 0.65 PVCt/PVCo
NuMNIYewanenudanga

l9gas K = 0.25 + 0.25 It/10 + 0.05 GIPt/GIPo

o o ot af ot af o 3 o=
Fudsaiilédurnmugasiléfudygruuutiunanléddaintulasnsensrsmndvd

Escalation Factor

v = v

- o - = 4 '
srdisaguslnaialuvesusvna luiieuidirnuusiazsn

s

- [V ) al -,
silsmguilaamlvvesussme TudouniUavessznmasan
a = =i A 1 1
AUtlT eI Tuaundsnunsasnn
o o = ¢ - a e
ftisATuus udaunlagealseningian
L [ 1 2 1 [ - (1 - d [] 1
ATUTIAMAANDATN (lsrumdnuas@iuus) TuRoundsuuaazan
@ v | i € P -
silsndagneasns (Wisauuwdnuasdiung) Tufeunleaeesssmnasian
= = d 1] 1
fatsiandn luwoundinuurazan
LY | & - o o
gatsiawan luisunlevaslseningian
@ = T a a - a \
Fnsiaranuiussunndalulseng Tusuidsuunazan
v = T - a - -l -
AutlsiavanuruSsuRaasluUsewa luisunilaesslseningian
a - s GJ 1] 1
fatisnanoanan lulisundsuLsazln

@ al o a a,
fastisauoanay tufsunilawaslsenansian

/Et = feil....
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Et = srfinauedoninuazuisud luieufidsnuudasnn

Eo = fuilnauesosinsuasuisus ludeuiilagessemasien
Ft = deilvedsiufiwanyud ludeuiidanuudasnn

Fo = suiimanbdiufiwamud lufeuiilavesusznansian

ACt = duilsamiefmudlefu lufeuiidsmuusazan

Aco = muiiseviefuuslediu luieuiilavesssmasa

PVCt = swilsnanvie PVC Tuifeuiidssuusazn

PVCo = swifisnavie PVC ludauiilingnsuszninsnan

GIPt = seflsAamiewdnenudaingd luifloufidsiuusazan

GIPo = ddsmviewdneudngd ludeuiiUeawesUsenmasien

PEt = dwilsiavie Hydensity Polyethylene luifioufidsnuusazan
PEo = wilsmvie Hydensity Polyethylene lufoufiilawasuszninsian
Wt = sedismanslnih luieufidsuusdasan

Wo = seilsmansinin luifeufillawesusemasian
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