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AP - American Petroleum Institute
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ASCE - American Society of Civil Engineers
ASME - American Society of Mechanical Engineers
ASTM - American Society for Testing and Materials
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JSCE - Japanese Society of Civil Engineering
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TN I Fnnudy
1. undouruil
1.1 | ugrnpna 2000000 | myu. | 1.26 25,200.00
. SHsmnIi 1 25,200.00 um
2. 4y
2.1 | swdymiwedosdng 662,00000 | auw. 1820 |  12,048,400.00 | (anwund)
- umiuily srozauiu 1 . 600,00000 | s, 1396 | 8,376,000.00 | (anmmin®)
. ety 2 JepEvUAY 2 Ny, 29,688.00 | au 17.05 506,180.40 | (anwmnd)
2.2 | yidusiuedauniuginfuge
- Aunuusdauiy 85 % 24,950.00 [ v, 42.21 1,032,034.50 | (i)
- Funpundnuiu 95 % 3185000 | auw, 46.51 179,063.50 | (an i)
23 | swiuranuiuinBeusiusiu 504.00 | aua 748.00 376,992.00
s 2 | 2251867000 |  um
3. anulasaata
3.1 | rwssuninlayaai 37700 | ouw 3,764.09 1,819,061.93
3.2 | aumauniaveu 17.00 | sua 191422 32,541.74
3.3 | snuwlniaiunaunia 2914800 | nn 33.17 966,839.16
34 | yuadussundndsusidvioudy 0.15x0.15 x10.00 1. 20000 | m. 220.95 53,028.00
- Amamandy 240.00 . 21.00 5.040.00
- dnafiminerndy 2400 140.00 3,360.00
35 | nueduraunindnussdivdioudu 0.15x0.15x15.00 3. 1,200.00 3. 22095 265,140.00
- AmanE Iy 1,200.00 u. 21.00 25,200.00
- mafekuaniu BOOO |  du 140.00 11,200.00
36 | rnandunounIndrusadudouiu 0.30x0.30%15.00 1. 480.00 1. 530,29 254,539.20
- Fmpmaiy 480.00 u. 12,60 34,848.00
- APy 32.00 #iu 280.00 8,960.00
3.7 | ywieuReRounia 154.00 4. 230.00 35,420.00
TN 3 3,115178.03 |  um
4. antlaaiunisimans
a1 |ydudn 18400 | mus | 121920 224,309 36
TNt 4 224,349.36 | um
5. amnisuazgunini
5.1 ]t # 38 vaeeu $u 8.5
- mun Dia, 6 in 1000 365.00 3,650.00
Soveauni 90 pan 7 3 8 6 10| & 438.00 438,00
4038 45 e 73 @ 6 ih 200| W 230.00 460.00
dnt0 90 e R F 6 fh 100 295.00 295.00
Sasersaniney A 5§ 6 ih 2,00 ¥ 1,670.00 3,340.00
fodorsa A 3 @ 6 i 00| M 195.00 1,365.00
5.2|ravigwliniilen wihot 2 fu ravisuas 6.00 1. wisuleryuEsasunfunsiudy
- mA Dia, 150 3. 91.00 1,833.00 166,803.00
- A Dia. 300 . 19.00 4,271.00 81,145.00
5.3|1vin HOPE PNG PE10O
- %R Dia. 250w PN 6 1,675.00 87685 | 1,468,723
- YU Dia. 315 SuPN 6 1,150.00 1,393.53 1,602,559.50
5.4 | annionpunIauduomiin
- Dia 0.40 M. 28.00 535.00 14,980.00
- 91# Dia, 0.80 3. 107.00 1,243.00 133,001.00
- WP Dia 1.00 . 13200 u 2,074.00 273,768.00
5.5|sadinreviswdnmiien wuumin 2 s wieudosyuduastaiuniudu
- Fpoudnmies 45 s 6 i 1000 wn 3,207.00 32,070.00
- §o3owmBninig 90 asmn 6 in 1300 n 3,336.00 43,368.00
Fosowdnliv: 45 pamn 12 i 300 wm 7,330.00 21,990.00
- fnsmwiinudn 90 pam 12 ¥ 100| 8,996.00 8,996.00
- foABamMa 90 Bam Extxs {h 4.00 | gn 5,499.00 21,996.00
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- faRaauMe 90 Ba 12x12¢12 10 100 qm 14,199.00 14,199.00
5 6| fiavinamia HOPE #u PN 6
- Dia. 315:250 uu. 6.00 T 2,566.00 15,396.00
5.7|fasie1#s vi HOPE $u PN 6
- fosioanma 90 DI TR Dia 315 1 500 4,034.00 20,170.00
- salfs 90 vam wuw Dia. 250 L 2.00 i 2.216.00 4,432.00
- YoalAa 45 pamn su R Dia. 315w, 100 gm 2,668.00 2/668.00
T 5 3,935,817.25 U
6.41uenAIUIznEY
6.1 aﬂuﬂs:mf’tmﬁnnﬁm*mqw (uan 256, u8n.382)
- g Dia, 150 goo| wm 11,615.00 92,920.00
6.2 | sndedoviaminwasniisou 2 fu won 918-2535 wisudoayuiuasusiuriudu
BDADATIER 300x150  u. 200 % 6,095.00 12,190.00
6.3 | annlssRizunseInIALUUQNABLA (Mon.1368)
- TutR Dia. 75 uu 4.00 wm 17,077.00 68,308.00
64 ﬂww’fm}mmim (Flush Gate) uTunau
- WU Dia. 10 u 2.00 b 74,175.00 148,350.00
6.5 | thviaindendaunioulg.56.0.20-1.00) wioualadun 1,250 nn.
-t 1.00x1.00 4. 2.00 e 57,500.00 115,000.00
6.6 ma'lmqm.lﬁsmf'l sV Dia. 2 i $enh 2
- munAvininu Dia. 250 um 1700 o 6,367.00 108,235.00
- guTAiBI Dia. 315 uu 12.00 i 6,586.00 79,032.00
6.7 | MusmisgIsnERsnau tu ko Dia. 6 il
- yuIAvigLy Dia. 315 uw. 100 wm 30,834.00 30,834.00
68 | wwyImboue pia. 12 th 100 wn 245,000.00 245,000.00
6.9 | uwBnruin 3.58+7.80x3.00 1. winuedoenfadsfioun wipaninanlv wisugunsoiaiadaun 100 xm 950,000.00 950,000.00
6.10 | viuviasnadavueu 200 25.000.00 50,000.00
6.11 | vieradawueu vum 6 1 wihausu 1.00 L 41,586.00 41,586.00
612 | Surge Valve muw Dia. 2 th 100 wm 40,000.00 40,000.00
6.13 | %m Pipe Hedder wumvia 6 i winugunini 100| wm 40,000.00 40,000.00
6.14 | Check Valve wum Dia. 3 h 100| o 12,575.00 12,575.00
6.15 | Pressure Gauge WUIR 16 Bar 1.00 h L 7,700.00 7,700.00
6.16 | inbifuseh roundadnuss v 8 wes 200 wm 2,176.00 4,352.00
617 | viewdnmiyenynes v Dia. 6 i e 400 wn 9,441.00 37,764.00
6.18 | Umiavia HOPE yum Dia. 250 . 600 a 6,543.00 39,258.00
LTI 6 2,123,10800 | um
7aulnnaia
7.1 | snathelmssnseyindu (Hhewdn) 100 wm 9,360.00 9,360.00
7.2 | vuthsuusiilasin 100 n £,540.00 6,540.00
7.3 | vumdnuenuw 5600 ym 198.00 11,088.00
7.4 | ywsnifumn 17.00 . 873.00 14,841.00
7.5 | aruthoudnfoumioum 1.00 1 6,540.00 6,540.00
7.6 m‘nuunwi'mfﬂ 3.00 i 3,380.00 10,140.00
7.7 | andmning 15600 [ w 1,006.00 154,924.00
78 | snsforiavisdaunag vuie 3 ih wihenaunues g JISIK 400| 3,282.50 13,130.00
79 | sdoroviesoutiag wun 5 i wiheuaumaas wsg JISTOK 200] 6,329.70 12,659.40
7.10 | sndoraviedaurnag muw & fn wiheususues wEIgTu JIS10K 2.00 e 7.809.10 15,618.20
7.11 | snudosaanniay wnue Eccentric Reducer 1R 6x5 i wihem 2 #u 200] wm 3,185.00 £,370.00
7.12 | Double Alr Valve (winwds suis 80 uy, 100 yn 14,850.00 14,850.00
7.13 | 7 Air Valve talinwaa vuim 25 uu. 100 4,500.00 4,500.00
7.14 | Vacuum Gauge 16 Bar 100] yn 1,540.00 1,540.00
7.5 | Air Release Valve 1w 2 fh 100 5,980.00 5,980.00
7.16 | BOLTS- M8 560.00 w 17.00 9.520.00
7.17 | +1 Foot Valve wnwda vue 6 ih z00| 8,190.00 16,380.00
7.18 | smamiinmamyuioolud suim 200x200:9 W B0.00 | ueiu 201.50 16,120.00
7.19 | snumiinndearioailud vwm 100x100x3.2 3w, B36.00 | nn. 53.12 44,408.32
7.20 | anuwdnda@iontlud vuim 75:05x15x2.3 1. 784.00 | nn. 52.13 40,869.92
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7.21 | i HOPE munm 315 1. yedina 100 qm B087.30 8,087.30
7.22 | wnimil M12 wuuman 32000 A 153.40 49,088.00
7.23 | Ransuw v Dia. 3/4 1 1.00 T 177.00 177.00
TR 7 47273144 | vm
g.auguniniusznau
8.1 | suinipsguih SPLIT CASE CENTRIFUGAL PUMP 9w 22 Kw. 380 V 200 1m 375,000.00 750,000.00
82 1mwnmhmrwquﬁ1wmawmaamﬂﬂ winm 22 kw/2dh wisigsaiussuummntaeniy .00 e 1,752,375.00 1,752,375.00
msiusasssuuln
4.3 | snmpusagadusieing e 400 W alla Crystalline Silicon Tunasg uan, 14000 12,000.00 1,680,000.00
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1.1 v weeasussaulienous oo us bivafseiouwauasssuulwiamebns o

1.2 Usetmosenmsusssuiivinuusving wilisaufisssuudssunnmeluuion

13 syuuvevieszuvanednag fiaavietlegludiuuntetats 1y vieufuainia
viofine anslnfihdwiuniasuSuonnia dawdeth 1an

1.4 MasseTeenAssuiimassunethnneuen

15 dautsznouiisndudmivernis amsdrufinndueinisinedsaadre nie
Usznaumdauiunisneadnaetns uilismianiodng wiswdeslonaiinnuszneu wiohesa 1y
awi inFesneuimed iwiasguil iedesuTuenna Winau “an

1.6 MANsauUes Aunu Audn viwanenmsiaeseuluifiu 3 wes
logms K =025+ 0.15 /10 + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So

=] a

$IAN 2 IUAY
2.1 Uiy nueis N1IYARu N1IRNAN nTuRdaRy n1syallamingy N3
= o I ar PV wr ar wr a
indeundadiu maya-nsuadautudiou aass Anrans Aufuui funie Fefesldiedesinaiedosdiona
Ry
ar - - - T a  ala (e,
dwiumsoudu Wvinetiamseufuvionsievielagdu NlinsruauauaulR
L, ) - O o v ' v oo o ow s - = v
eiaquY wariitermunisnisu samslinsuadawiu Ineldiasasinaindadiona iialvlaunsgu
l" o " -l ol ' L= J
aufnmuall wudeinununeainauuvsolaurayseny
g
NIUSINDIITUYSELAN Embankment, Excavation, Subbase, selected,

material, untreated base waz Shoulder

I9@3 K = 0.30 + 0.10 /10 + 0.40 Et/Eo + 0.20 Ft/Fo

2.2 nuiuEes sl ouiunnalngiinndesiuduiulidussddevnddann
waiidoinsTaslutosinssewineiulng ssussdnediudon wiensanvuneasneg waznselidurasing
finsmvruquanTivesiaquasifermusisufiilaeldiaiosing indosflona wiouseau uasli
waneALTINGsuiuiie suiuidseawn wissniulngiitidnensedeadeiu iWetseiunisin
imateTesamaasipsEnh

lagns K = 0.40 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo

2.3 nunesedafu vanels uaesedafiuiaqly seeeniseudae U - ndu

Uszanailaiiiu 2 Alawms snunuerssdngluddioddivaiadugs
ldgns K = 0.45 + 0.15 It/10 + 0.10 Mt/Mo + 0.20 Et/Fo + 0.10 Ft/Fo

d
/viaaem 3.
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agedl 3 U
3.1 9l Prime coat,Tack coat,Seal coat
ldgns K = 0.30 + 0.40 At/Ao + 0.20 Et/Fo + 0.10 Ft/Fo
3.2 Ui Surface treatment slurry seal
logas K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 4RI Asphaltic concrete, Penetration Macadam
lvgns K = 0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 Et/Fo + 0.10 Ft/Fo
3.4 ullouuasunImaiuindn nureis Arouuasuniaildiasuinin
FasznaumsRsunsuvanidu visnsunssarnvannaniouiin [Welded steelwire farric] dniay
[Dowel bar] inénfia [Deformed tie bar] uarsassan1aq [oint] Matil¥muneanusaufausuiy
ARUNSAESUMANUTINMARAE NI [RC. Bridge approach] #iaw
183 K = 0.30 + 0.10 It/10 + 0.35 CT/Co + 0.10 Mt/Mo + 0.15 5t/So
3.5 PuvesTuEthABuNSAESIIMENLAzIUURN vne iereunImadmin
dmiusussuneni [Precast reinforced concrete drainage pipe] $Mus1es¥UIENADUNTMESLIMEn
MUAIARBUNTA LESUMENTNTEUITLAE IS A RRBAE NI ST aWnABUNSALASIMEN Lay
awuﬁa‘urﬁmLﬁul.vrﬁﬂﬁu'ﬁgﬂuuuuasﬁﬂumsﬂuﬂﬁ’mﬁﬁqﬁ'u 19U 91uvewn [Manhole]
vioSouangInsfng viefawanslnin Wusu
l9gm5 K = 0.35 + 0.20 It/10 + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
36 anilasainoundnauminuasnudouiunds vunefs asnuaouninaiy
widn lassadnegrusinasuninaduivinaeazwiu [RC. Bearing unit] Miewdsuasundaaduimdn
[RC. Box culvert] nadnilassadrsnouninialumdn oufundmeuninalumin vindivuiie
AounImadumanuarnoai duiiidnuusadiondaiy
Igms K = 0.30 + 0.10 It/I0 + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 5t/So
37 yulpssafrandn vuneds agnumdndmivauiduduou Tasamandmiv
Anrathevsassiaumugs wlwiussgs w@ing wnlnsvim wisnulasandnduiifidnwaadnonds

fu wiliisadsnuRndnalasundnaeduenisiiindhosdsuialsemelve
ldgns K = 0.25 + 0.10 /10 + 0.05 Ct/Co + 0.20 Mt/Mo + 0.40 St/So
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yuanv 4. uralsEniu
4.1 nuomsvausevulisiuuiumén vuneia ovasreunInaumantiinda
freatsluunnaosdnh visaaosruin WomusisrduuasyIouTinanhléun vieszuned then
S0 dznautn vieaen leweu waverarsvadsenauedadug Alifluiussuiemdn udlisanfanu
2IATYAUSIIUTIEING W the MesTuiethdu vieenasvauseniulsznevveadeu Wudu
ldgas 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 UDIAITTAUIENIUTINUIUNEN wunedle D AsABUNIaESIImAnTinAIe9
fnoais lunwrassduivisrassszuini emugussdunarviaviinanhifunvednindrun
vieszureta Usygszuni 91m158ain vieaeauazer1svalsEnuiadug Alluiuszuteiii
wlsisrufasuoimsratsemuruialng wu de meszursiidu viseransvaussniulssney
voadou Wusy

ligns K = 0.35 + 0.20 It/10 + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 5t/So

4.3 MUUMTYUL Trashrack Wag Steel liner vanediautuszuromdniaianiu

uazlAsien sauvs Bulk head gate wazaviowdn
ldgns K = 0.35 + 0.20 It/10 + 0.45 Gt/Go

4.4 undniaiuaeunin uag Anchor Bar vinefis mdniduiildiatulusuaeunia
uaziin Anchor bar TessTur e veszUIeihdy wisenArsvausnu Ysenovvesdeudeidysguen
SeewzaumEnAInaTIwnY

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

4.5 nuasuninlinuwinuazaouninainrass vuneia ursuninaduwManTivn
daureandnsenuuendiurasiamInesudie nessuisiiduvisermsvausenuUseneues
e aildyguendemsauasuniafinainiy

ligns K = 0.40 + 0.15 It/1O + 0.25 Ct/Co + 0.20 Mt/Mo

4.6 U1y munsianaaendeuvsilvangruiaglulidesnda 48 fadiuns
Tuduiu Fugvioiiuilunnin iesadminy warlimmdouumgpunnomalssnu auusas
BIATANE) ‘Emunwﬁmﬁmﬁnﬂu '

ldgmns K = 0.40 + 0.20 It/10 + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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4.7 muﬁﬂﬁﬁﬁﬂu Admdminuoziiiuvioan Biawesmdwuaiidsuuag
mudwiisemussdiuud dnsenmandeddaritu ludeuiidsuusaznn fudeufidagossznin
711

vanndl 5. nuszuussisgulng
5.1 $7uave AC uay PVC
5.1.1 Tunsaifgfindradugiamvisuasviegunsoll
lagns K = 0.50 + 0.25 /10 + 0.25 Mt/Mo
5.1.2 Tunsaififuihabudfanvio AC uazviegunsal
l9gns K = 0.40 + 0.10 /10 + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 TunsaligSudhadugdavmvie PVC warvdogunsal

l9gms K = 0.40 + 0.10 /10 + 0.10 Mt/Mo + 0.40 PVCt/PVCo
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5.2 wnwviemanmileauagvie Hydensity polyethylene
5.2.1 luns@ififfindradugdadwninevie uazviogunsalld
ligms K = 0.40 + 0.10 10 + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.2.2 Tunsdiigfuiadug@avviemanviies uasviegunisiuarliisandisay
Trnsmission conduit
ldgns K = 0.40 +0.10 /10 + 0.10 Mt/Mo + 0.10 Et/Fo + 0.30
GIPt/GIPo
523 '[unm‘iﬁﬁ%’uﬁmﬁuﬁﬁmmﬁa Hydensity polyethylene wazv3egunsel
ltigns K = 0.50 + 0.10 it/IO + 0.10 Mt/Mo + 0.30 PEt/PEo
53 qwﬂ%’uﬁ;aaxuvq’[mﬁﬁaﬁmawm Secondary lining
gy K = 0.40 + 0.10 /10 + 0.15 Et/Eo + 0.35 GIP/GIPo
54 1uvie PVC. umenaunin
l9gms K = 0.30 + 0.10 /10 + 0.20 Ct/Co + 0.05 Mt/Mo + 0.05 5t/50 + 0.30
PVCt/PVCo
5.5 uavie PVC. nauning
ldgns K = 0.25 + 0.05 It/10 + 0.05 Mt/Mo + 0.65 PVCt/PVCo
5.6 unviswinaudangd
19505 K = 0.25 + 0.25 It/10 + 0.05 GIPt/GIPo

o ad ad ad o x =3
fuiisraildduaneugasildfudygiwuudiunalédaitulaensenstanidud

K = Escalation Factor
or {7 e!- = -J 1 1
It = svimaduilaamivvestsama lufsundenuusiazan
s -
10 = dvisimguilaamilvvessuna lusounlageUsznmnsan
w e =i ¥ = = 1
Ct = pausmduus luiRaundiuusazan
W s - « - -
Co = auusia@iuus lumsunitagsslszningian
Mt = aeilisariagneade (lisauvdnuasfuus) luieuiidsnuusaznn
o &l a i ) i & -l i & -
Mo = sdwlisendagneadt (bisnuvdnuasfiuud) lufouiUawasuseningian
st = pdsawEn luifoufiduuusiasan
ar i o il J -
So = gpedisaman lusunilageslsenaasian
- =1 = 1 =l J 3 - J [] 1
Gt = i wanuuouIRasluUsswa Tufoundsnuusdasan
Go = swlsiAmvanuuSsuningelulsana luiRsunilswoslsenangian
a W - a g i
At = fuisAusanay Tuidsuiidunuusasan
o w W - -
Ao = swtsieusanan ludsunilaeaslszmasim

JEt = fwil....
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Et = fviinaueiosinsuasuiine ludouiiduuusasan

Eo = svilneuadesinsuasuisne lufouiidiavaaseninsen
Ft = gilsnamirdufisamuds ludouiidsudazan

Fo = duilmaniviufiwamuit lufouiiliavasussmasien
ACt = dwilseviefwudlodiu luReuidsuusiazen

Aco = dilsmmieduudlediu lufouilUagesszninmm

PVCt = dwiisimvie PVC luifsufidsuusiazen

PVCo = Muiisawie PVC ludeuiilavesuszningia

GIPt = MeilsiAmeminotvdined lufouidsuusasan

GIPo = fudiseviewmdnerudangd ludoufiDawasszningim

PEt = eilsiamie Hydensity Polyethylene luifoufidsauusiassn

PEo = #wils1mIvie Hydensity Polyethylene luideufidlagosssmasa
wt = sediaanslnih ludsufiduusazae

Wo = deilyananelnih ludeuiilewesuszmnsian
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a. Wissanduiiamisannainany nnmadigiuiaihdgyianasiugiaga de
f1 K amuigasdmiununeaiistun Tudeufidweumuiiddsuwaduane K luideudavessm
wnnndn 4% 0l Tnsiewizdniiiu 4% sdwauuiuiumvisandouudusingd (aehitn 4%
usnlv)
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5. lunsaifigivinsldannsavhnsneaialiudnaiomuszsosaludyy lnedu
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