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Fed.Spec - United States of America Federal Specification
IEEE - Institute of Electrical and Electronics Engineers
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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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HydroB0 v1

mitssiusimdpyiiniiu sussszens wiousruunsnothiondsnuusseing

st whidlia

ﬁwkw{ 6N i | i il s e
FIRIAEIE l iy
1, snuadeuinui
11 | IWNMNAN | 20,000.00 I AU, i 1.26 25,200.00
Tunf 1 2520000 |  wm
2, aifu
2.1 awiuqni"lmnio-ﬁm 662,000.00 | au. 18.20 12,048,400.00 | (anvmnd)
.yl szozmUAu 1 0 600,00000 | auw 13.96 8,376,000.00 | (An wun@)
-y 2 SEOBILRY 2 2968800 | owa. 1705 506,180.40 | (anmnd)
2.2 | Mwhunuusdnuuoinuys
- Funtundakdg B5 % 2045000 | AU 4221 1,032,034 50 | (Aanmwuiu)
- Funsumdmuniu 95 % 385000 | auw 46,51 179,063.50 | (anmmuwi)
2.3 | snifiusgnuuinfiouniusiu 504.00 | aun 748.00 376,992.00
T 2 22,518,670.40 um
3. anulassadng
3.1 | vurpuninlasaatn 37700 | suy 3,764.09 1,419,061.93%
3.2 | awmeuninveny 1700 | aun 1,914.22 32,541.74
3.3 | srumdneiuraunia 29,148.00 fn 3317 566,839.16
34 | suaandimeunindnussvivudu 0.15x0.15 x10.00 u, 240.00 22095 53,028.00
- Amana iy 240.00 . 21.00 5,040.00
- e za00| #u 140.00 3,360.00
35 | rnuendurounindawsadivndousu 0.15x40.15%15.00 u. 1,200.00 22095 265,140.00
- manmandy 1,200.00 1. 21.00 25,200.00
- Frafimbnandu 8000 A 140.00 11,200.00
16 | uandureunindaussBmBuuiy 0.300.30x15.00 1, 480.00 530.29 256,539.20
- Armanmandy 480.00 T 7260 34 848.00
- Aatmfuaidy 3200 Ay 280.00 8,960.00
1.7 | vusondanaunin 154.00 A, 230.00 15,420.00
AT 3 3,115,178.03 um
4. yulloafunsimens
4.1 Imﬁuﬁuq 18600 | sun. | 1,219.29 226,349.36
sasran1sd 4 22434936 | um
5. auvinuazguninl
5.1]emnie 3 § venudou Su s
- winA Dia 6 ih 1000 w 365.00 3,650.00
fanomama 90 o 73 8 6 in oo # 438.00 438,00
Ampasawm A g 6 th 200 # 230.00 460.00
481 90 DI A3 B 6 ih 1oo| @ 295.00 295,00
dosomssine 778 6 in 200] @ 1,670.00 3,340.00
kL 6 i r00| 195.00 1,365.00
5.2| sruviawaniin wio 2 Fu sriviouns 6.00 1, nfauﬁanwiaunzuzl.ﬁuu-mﬁuiu -
- WU Dia, 150 91.00 0. 1,833.00 166,803.00
- WA Dia 300 1. 1900 w 4,271.00 B1,149.00
5.331uvia HOPE PNG PE100
- U Dia 250 um 1fu PN 6 1,675.00 B76.85 1.468,723.75
- R Dia. 315 . SUPN 6 1,150.00 1,393.53 1,602,559.50
5.4 |anienaunImedumin
- wun Dia. 040 u. 28.00 535.00 14,980.00
- WU Dia. 0.80 . 107.00 u 1,243.00 133,001.00
- yum Dia. 100 u. 13200 2074.00 273,768.00
5.5 |rnudoraviomdnmiiss wouwiwu 2 fiu nfanﬁmqtﬂmnzﬂmﬂwuﬁﬂu
- $nspidinuiiln 45 aam 6 ih 1000 3,207.00 32,070.00
- $psouwdniiin 90 awn 6 in 1300| 3,336.00 43,368.00
- fasouininiion 45 aan 12 i 300| wm 7,330.00 21,990.00
- oapwdinuiins 50 pam 12 in 100] o 5,996.00 8,996.00
- fodaamma 90 pa 6x6x6 i a00| wn 5,859.00 21,996.00
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Hydrog0 v1
aduiy Mg dunu wian il ot WEMR
TIREmRY iy
- fosiamuma 90 pant 1212¢12 0 100 7m 14,199.00 14,199.00
5 6| Sasoanvio HOPE 4 PN 6
- 9un Dia. 315250 My, 600 wm 2,566.00 15,396.00
5.7|4analé: via HOPE Hu PN 6
- fipdeATMe 90 parn vum Dia 315 . 5.00 y» 4,034.00 20,170.00
- fipalAa 90 paA7 vuR Dia. 250 . 2.00 " 2,216.00 4,432.00
- 4insal#a 45 a3 yuIm Dia. 315 uu. 100 m 2,668.00 2,668.00
FWTWN 5 3,935,817.25 umw
6.auRTTUTENBY
6.1 awuu:s!&-lmﬁmﬁamnqw (wan.256,uan.382)
- wuwn Dia. 150 uwm. 8.00 LU 11,615.00 92,920.00
6.2 | sndosioviewdnwaewinetu 2 F1u won 918-2535 wiaudamyuluarysifuriud
Aoronsan 300%150  wuw. 200 L 6,095.00 12,190.00
6.3 | ynnbzgssueammsuugnaoog on.1368)
- muie Dia, 75w 400| ¢ 17,077.00 68,308.00
64 | yuundimades (Flush Gate) viunan
-y Dia, 1.0 w 200] ym 78,175.00 148,350.00
6.5 | dwimwinudendaunseulug 56.0.20-1.00) wipuiaaun 1,250 nn,
-wun 1.00x1.00 4. 200 o 57,500.00 115,000.00
66 mmm'quhinu-j‘l wurevia Dia. 2 $h $1mh 2 v
- MAviE Dia. 250 uu. 1700 n 6,367.00 108,239.00
- wuevienn Dia, 315 12.00 |  yn 6,586.00 79,032.00
6.7 | saeiUseasrupRsnoy wevia Dia. 6 i
- suwviau Dia. 315wy 100] e 30,834.00 30,834.00
68 | wnavimimun Dia, 12 100] = 245,000.00 245,000.00
6.9 | urBneuIn 3.58x7.80%3.00 1. wiomedsanFwafiafeun wlamfwmeld wisuguniaiafaum 1.00 b 950,000.00 950,000.00
6.10 | viwviguninmsu 200 25,000.00 50,000.00
6.1 | viowwimueu mum 6 f wihudau 100] 41,586.00 41,586.00
6.12 | Surge Valve 3uA Dia. 2 i 100 40,000.00 40,000.00
6.13 | g Pipe Hedder nuinvin & i wiougunani 100 gm 40,000.00 40,000.00
6.1 | Check Valve wum Dia_3 ih 100 «o 12,575.00 12,575.00
6.15 | Pressure Gauge wuw 16 Bar 1.00 7w 7,700.00 7,700.00
6.16 | inlvivhussin rounSadaus o1 8 wny 200 ¢m 2,176.00 4,352.00
6.17 | YewAnwEmamee TuIm O, 6 in daheinum 40| = 2,441.00 37,764.00
6.18 | Usauvio HOPE surw Dia. 250 ua. 6,00 VG 6,543.00 39,258.00
SN 6 2,123,108.00 um
7.audninin
7.1 | amathulessnseyingiuy (howdn) 00| gn 9,360.00 9,360.00
7.2 | snthewushlasants 00| ym 6,540.00 6,580.00
7.3 | anmdinuanun 5600 198.00 11,088.00
7.4 | avusmafiumn 17.00 1. 873.00 14,841.00
7.5 | annthoudsfouniouan 00| wm 6,540.00 6,500.00
76 | winuanseduth 300] e 3,380.00 10,140.00
7.7 | amsheming 15000 [ s 1,006.00 154,924.00
78 | mutasoviosounag vune 3 s wheuAuALES LIS JISTOK ago| 1w 3,282.50 13,130.00
7.9 | nwdiasioviedourag vum 5 {2 WA LALAUAN RIEIU JIS10K 200 m 6,329.70 12,659.40
7.10 | snrfosioviadoumnas vum 6 i wihviuALALAE WIRsEIL JISIOK 200 m 7,809.10 15,618.20
7.11 | ansfiodioanmiavy infinuie Eccentric Reducer 1318 625 £ wifey 2 fu 200 q9 3,185.00 6,370.00
7.12 | Double Air Valve wfinwde 1um 80 11 100 %» 14,850.00 14,850.00
7.13 | 1w Air valve wlinwdn st 25 uu, 00| 1w 4,500.00 4,500.00
7.14 | Vacuum Gauge 16 Bar Loo| 1,540.00 1,540.00
7.5 | Air Release Valve v 2 i 10| ¢ 5,980.00 5.980.00
7.16 | BOLTS- M8 56000 17.00 9,520.00
717 | 37 Foot Valve witnvds sue 6 10 200 w B,190.00 16,380.00
7.18 | snavdnmearguiasiiu sume 200:200<8 . 8000 |  wiu 201.50 16,120.00
7.19 | snumiinnaoaiaotlud 1ue 100<100x3.2 1. 83600 | nn. 53.12 44,408.32
7.20 | anannd@falug vum 7551523 1, 784.00 | nn 52.13 a0,869.92
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. ; FITTAR AT
i 1N dwm | owiow W
TN sty
7.21 | afuiiu HOPE wutm 315 an. yrdne 100 e 8,087.30 8,087.30
7.22 | wrwed] M12 wuuman 32000 m 153.40 49,088.00
7.23 | fianmm waw Dia. 34 ih 1.00 0 177.00 177.00
sl 7 47273114 | um
8.auguniniusznau
8.1 | snandosguin SPLIT CASE CENTRIFUGAL PUMP 1w 18.5 Kw. 380 V 200 e 285,000.00 570,000.00
8.2 qnnwnﬁﬂmmmm‘!uaquﬂ'ﬂ (Solar Pump Inverter) 200 m 137,250.00 274,500.00
= Inverter Solar Pump
- Level Switch (Wesipnsvhamnsiiv)
8.3 | yrdmumnsuugni 200| o 096,687 50 993,375.00
. ﬁmmp.l'ﬁm}i-water pump control
- #§ Primary pump Selector Switch
- Combiner Bax (solar)
8.4 | puninifmeusaszozing (Remote Monitoring) 2.00 5 129,750.00 25%,500.00
- Manitoring
- grdearazuelnald SIM Card (i)
- Liguid Level Sensor (Fasfiniluda m)
- fivpith 3 Water Flow Delect
8.5 | ugrusneedusaatiing yuwe 400 W siln Crystalline Siticon Wfunmsgiu van, 19000 gy 12,000.00 1,680,000.00
8.6 | adafuhiadausfuuudeiu wansruanuiuafs 200 auu gt 12.43 1. Tl 200 1,900,000.00 3,800,000.00
8.7 | indlWdpsrisrnuaeiiaduwns 300 W kasiin) wamaowAades namied 600 1, 6,00 w 12,428.00 74,568.00
8.8 | \winenTnsiinens 175 ouL.w. ADF 05 200 ym 528,750.00 1,057,500.00
8.9 | wuudwemamenm 100 m 75,000.00 75,000.00
TTLMI 8 8,784,443.00 um
szuzvudaian
sspeyITINn IR 548.00 e Eanadsenm maanaua
seepvsdavindialasanns 48.00 ny. Eaadssam wiaees /£ nepnda
pehiiuuuy / fien () 30.5 / 29.5 v

—_—
aplaudiamn ajladu
Wods vssuma Awumunu 502,320 um &u-qminmn 662,00000 AUl
drununinaing 1 4 tTlunuls 1231200 e,
seusamnoaing 330 Ju wilaAumuita 62968800  auw.
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Sadund Bundon asvie Tssewns adaiag Tssnu S Wuduwasimnoanusada
11 Tmeenmsussauiienosns e wibivad seieulauaesuulimelaS o
1.2 Uszurvessmsusssuiainaus g waltisauieszuulssdimeluniinn
13 szuuvievieszuvassingg Ainevdeiliegludauvetenas wu vieuiueania
viofing anslnfihdwiuaiasiuenmea dawdet 1av
1.4 maseuistiesenanssuiianmessuistinneuen
1.5 duvsenevitsududwmivenats awedruiidafuainisinedosadne wis
Usneundenfumsneadaenas uilisuiuadesding viewdesdlonafhhuUsenau viohass vy
awvi inTesnauines Lﬁ%'mquﬁﬁ \3BaUFusInie winaw 1@
16 MRWNIBUDIATS AunN ALRn ieeneiasiaesoultiiiy 3 wns
ldgns K =025+ 0.15 It/IO + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So

= =

VAN 2 4IUAY
2.1 1ufy wurede n15Yafy N1IRnAY nsuAsady nasyalldantidu s

indvuRSAaRY nsya-msuRsShutudou Ares Aaraes Auinin Aunis Feeddiniesdnsiaisdiona
Ui

dwdunsauiu Wmnefimsaufuviensevielandu filmsauaunnmud’
yos¥amiug wariiormunitnssy sufilinsundauu Tesldndesdnsiedosiiona tielildunsgu
pudidwuald Wuderfunuieainauuviedieuvaysenu

ﬁ‘:q ﬂ's 2ufea1ulsELan Embankment, Excavation, Subbase, selected,
material, untreated base uw&% Shoulder

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

2.2 awiiuEss vuneis suivsuaingihunssaiuduiulidussdevalaniy

J n 1 1 1 bl ] | = 1 ] ] i
wnigeimsiaslutarinsewiniulng ssusussiiutos wiensinauindieg uaznsuliiiuteing
- wa w =Yy e ad 8 wa [ | w a a - v
finsmuauanauivesiaguasiidermunisujiilaeldiriasdns insasliona wisuseau waylv

| s o -

MUBAMUTINDIUAUNL uiiuGeswug visnuiulugilidnvuzedivadniu iwetesiunisia
@IENINANDVBIAIRREILAEIRIA N

lvgms K = 0.40 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo
2.3 uengsadaiu vanefls ueesuaiuiaglu ssoensvudae W - ndy
Ussanallaiiiu 2 Alawns sndumaenessdaglisideeddmaiadugs
lggns K = 0.45 + 0.15 /10 + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo

/Mnad 3.
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WUIAN § 471U T4
3.1 9UHINN Prime coat, Tack coat,Seal coat
lognT K = 0.30 + 0.40 At/Ao + 0.20 Et/Fo + 0.10 Ft/Fo
3.2 41UHINY Surface treatment slurry seal
ld9gms K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Fo + 0.10 Ft/Fo
3.3 3UHINN Asphaltic concrete, Penetration Macadam
Zﬁ"ﬁw:f K =030+ 0.10 Mt‘Mo + 0.40 At/Ao + 0.10 Ft/Fo + 0.10 Ft/Fo
34 ufnouuAsunImaiuman vurefs Arouunsuninfldiaiumén
- W d W -l o v - " ’ g e
FIUTENBUMBATUNTUMANIAU NIDASUNTIAIAMANNANTOUAR [Welded steelwire farric] imaniney
- ) LA el e S
[Dowel bar] wé@niia [Deformed tie bar] uarsausAan139 [oint] Nl uIINTIUHUNY
AounIaEumanuIImeazw I [R.C. Bridge approach] #ae
ldgas K = 0.30 + 0.10 It/10 + 0.35 CT/Co + 0.10 Mt/Mo + 0.15 St/So
3.5 uviessuImAsunImasuvanuasauuenn vutet viepaunsaasuwan
dwmuauszuisi [Precast reinforced concrete drainage pipe] $us19sEUBUIABUAIALASLMEN
IUAINADUNSA LESUMENTINSTUIBLILEZUTINAMADAZNIY SIUNIIUUDINNABUNSALESUIVAN LAy
- - [ d d l B =t L7 ] ) L
nuasunImaIumanduiuuuvuasdneuzIuaaeAdaiy iU 3TuveWn [Manhole]
viefovanensdwn viefosanslwin (Dudu
logns K = 0.35 + 0.20 It/10 + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
3.6 ulasairounsmasumdnuarauidiouiunds vaunede azwiursunImass
- 2 " i al - -
win lnssadegrusinasunimasuvdnasasniu [RC. Bearing unit] viowmdsumsunimasuivéin
- % o - - al i - - = | =
[R.C. Box culvert] nafistnlassadisnsunisasunén Weununfsnaunimasuman vinfeuse
al = o . i | 1 d Jdu W )
ADUNIALASUVANLAS AN AT 1D UNLAN WS AAEATINY
I#505 K = 0.30 + 0.10 /10 + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So
3.7 aulassadravan vutet aswiumvandmiveuidutiunuy lasanandmsu
“-_ - - O % ol el 1 -
Aanatheesnassliauraugs inlnilusegs wing wnlnsdmd vionulasunanduniidnwurainenis
fiu wiliswfsnufssaarlnsuvdnarvdwaanisiviidrendnuval senelne
ldgms K = 0.25 + 0.10 /10 + 0.05 Ct/Co + 0.20 Mt/Mo + 0.40 5t/So

el 4. uYaYsEIIY
4.1 nuemsravsenulisanuumén vunetia erasreunInEduVANTIAfI9Y
i ] T,‘ .n‘ Lo = = L i 1 g !
Arsadiluluinasdai viienassszuindn WemuaussiuLazvIaUTiahldun viessune tan
g ] - 4 L] ) 4
s agwuy viesen levou warermsvauseviueindug Ahiflutuszuiewman wiliisaufanu
[ W ly‘ i i . al L
21esvaUsEnuIuIRlvg Wy the naszuisidu visermstalsemulsznavveadou Wudu
ldgms K = 0.40 + 0.20 It/10 + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So
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4.2 UDIATEAUTTNIUSINUIINEN Mu1eT DINISABUNIALESUIMANYTARI99)
freains lununeassdnimionasssvuis itemunuszduuasioviinanhldunvodnindiun
viaszurenia Usz szuneiin a1m1sa1 vieasnuarermsvaysemutiadug Aviuszuaei
wliisaudsueimsvaUseniueunaivg Wi dhe nassuioingu viseiarsvalsenussney
veadou 1y

ligns K = 0.35 + 0.20 It/10 + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So

4.3 UWTEUY Trashrack wag Steel  liner vanefiautuseviewvdniaioaniou

uazlaseen s Bulk head gate uazauviowEn
loges K = 0.35 + 0.20 It/10 + 0.45 Gt/Go

4.4 yruwmdnadunounin waz Anchor Bar et dniduiildiasulununounin
uazwln Anchor bar ¥899uH e MasEUIEEEY WisemsaUsenu Useneuveadeoudeiidyguen
Fwamsnindana ity

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

4.5 yupsuNIalinuMinLarRELN3ARIARADY MUNEd TuADUNIESIMENTIN
drureundneenuIunAILINEIINTBLEY NesEUIBhiuvipatAsvaUsEmuYsEnoUTes
oy Falidygusndeemzrneuniadandnwiniu

ldgns K = 0.40 + 0.15 It/10 + 0.25 Ct/Co + 0.20 Mt/Mo

4.6 i mnefaninnewieutstaienjuuinglulitiosndn 48 fadiuns
Tududu furgudeduitunnin Wesadainu wadlismafnmdauusugusnermssaysemu suuas
DRLUT TRy Tﬂanﬁﬁﬁ'ﬂﬁﬂﬁﬂw

logns K = 0.40 + 0.20 It/IO + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo

4.7 vwdadatyu Adadmhyuaniivioan Thamenaduududsuas
mufuiismvastuud Ansznsrandeddnhiy lufeufidsuudaznn fuiiouililagesznia
3707

wiaeil 5. swszuumssgylan
5.1 97479 AC wag PVC
5.1.1 unsdiigfidadud@avmieuasviegunseilst
ldgns K = 0.50 + 0.25 It/IO + 0.25 Mt/Mo
5.1.2 Tunsdififuhadugdanvio AC uaswisgunsnd
ltgns K = 0.40 + 0.10 /IO + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 TunsdifigFuhadugddanvie PVC uazviogunsn]

ldgms K = 0.40 + 0.10 /IO + 0.10 Mt/Mo + 0.40 PVCt/PVCo
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5.2 nunviswanmieiuazvie Hydensity polyethylene
5.2.1 Tunsalfiginiadugadmninevie wasviequnseils
ldgns K = 0.0 + 0.10 /10 + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.2.2 Tunsdiigfuiradudiammiomdnviien uazviogunsaiuaslvisauiany
Trnsmission conduit
ligns K = 0.40 +0.10 /IO + 0.10 Mt/Mo + 0.10 Et/Fo + 0.30
GIPt/GIPo
523 'lun‘:tﬁﬁr}'%’uﬁwfmﬁﬂmﬁa Hydensity polyethylene wagviagunsal
ldgns K = 0.50 + 0.10 /1O + 0.10 Mt/Mo + 0.30 PEt/PEo
5.3 nuuulgsssuuglusdasiuazu Secondary lining
Tigms K = 0.40 + 0.10 /10 + 0.15 Et/Eo + 0.35 GIPt/GIPo
5.4 9B PVC. Yiuduaaunin
ldgns K = 0.30 + 0.10 /10 + 0.20 Ct/Co + 0.05 Mt/Mo + 0.05 St/So + 0.30
PVCt/PVCo
5.5 1MuWvie PVC. naunsiy
logns K = 0.25 + 0.05 It/10 + 0.05 Mt/Mo + 0.65 PVCt/PVCo
5.6 vwuraviemaneudaingd
logas K = 0.25 + 0.25 It/10 + 0.05 GIPt/GIPo
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K = Escalation Factor
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It = setsmguilaaniluvasseme luifoundanuusasan
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s - 1 1 o ] J i i
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Mo = suiisarianneadns (Wisuuwinuazduus) ludeuilaeesszninsim
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St = guilsaman Tufsundsuudagane
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So = gdsemdn ludsunleesslszninsian
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Gt = futismuvanuuEsuindelulsema ludeundsnuusasng
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Go = fyisewdnuiuSeunedalulsema TufoundUaveslsznaasan
LY W & &l i
At = pautTaueanay ludsunduusasan
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Ao = felswLeana luisunilngaalsenmesim
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Et - fwtisanesosdnsuasudiuet luiouiidsuudasan
o el o [ - a F - -
Eo = ATUsIALATEIINSUaTUS A Tudeunitlagaslseningim
Ft = swlistamiuiufiwavuuds luisuiidsnuudason
wr Y voua = - -
Fo = sutimandnidiwanyuid lumsuiilagessemasia
or od 1 =l = -y d 1 L]
ACt = euusemvediwunledu ludoundsnuudazam
o ad ] - r. 4
Aco = frlisaviedwunleiy ludeuilegessznnsia
PVCt = detisiavie PVC luifauiidsnuusasan
o ol L =l d =
PVCo = awdsavie PVC TumouniUnesilsemasinn
[T | ] o o - - ol v
GIPt = fuusmwiewanetudanzd Tumsundinunnazean
s 1 ol -l J Y
GIPo = sulsamawaneivdingg lufouniagosseninsian
PEt = #wilsAvie Hydensity Polyethylene Tuifisufidsnuusiasin
ar | : - - =
PEo = #wlis1Avie Hydensity Polyethylene Tuieuiiliagesuszningim
W - o i i
Wt = stisiananglndh Tuidsuiidssundasn
o - -
Wo = sgtusiaangld ludsunilegesuszniasian
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