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3. YimLuan (Steel Pipe)
3.1 Y18
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3.3.2.1 nMawdsuEIN BuANgUNInive
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(1) vieuazgtinsaive atialéiAu WHadeulanauenfmeitnisladimeviiens min.
02-2558 40 3.5.2.1
(2) vieussginsnivia atiauudn Wiadaudaneusnain niln.02-2558 4a 3.5.2.2

3.3.2.2 nnawasuianeluginsaivia WWidullawdie 3.5.1.2
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3.4 dzinueng wazuuIueng
AruasdAulUnm nln. 02-2558 40 1.4
3.5 NM5LARALAA
IV EER
3.5.1 mawpaaunamelu
uananazimunifuatnedu vieuszglniniialfindeufaedinnsladBnimvitessralii

35.1.1 Awfunawmanawmsurinugudnane 300 dadwms vialdnndnlieaaudoy

Cement mortar AMNNIRNTFIUIEI AWWA C205 "Cement mortar Protective Lining and Coating for
Steel Water Pipe-4 In. and Larger-Shop Applied” Wagn598 Bituminous ﬁ'u%ummﬂuﬁwmu
WAIFIU AWWA C104 “Cement mortar for Ductile Iron and Gray Iron Pipe and Fitting for Water

Service” m:ﬂ.ﬂaﬂumﬂim*m'm'luumuuﬁmimmswm@wm ui‘w‘mi‘ummumu Eia ﬂ@'in! LR
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A1579% N3-2 ATHKUIRY Cement mortar lﬂ'ﬂ'ﬂllﬂ"lin;u

ididian ANMUUUNETLINaNaULARE U UNvUNNanaulRfaL ™o
PUIR =
AuinANe (H.) Tnenlszann (nn/a.) Cement Mortar
e lARauNe LY
gl mauwan | galdmuua: | . . veldduua: | |, .
: (3130.) , Viauunu , Yauuau ()
' nalaan valaan :
100 114.3 270-0.25 450 - 0.25 743 12.18 6+2 -1
150 1683 345025 5.50 - 0.25 12.67 19.93 6+2,-1
200 2191 450 - 0.25 6.00 - 0.25 23.82 3153 6+2.-1
250 273.0 4.80 - 0.25 6.00 - 025 31.75 39,51 6+2.-1
300 3239 6.00-025 6.00-025 47.04 47 04 6+2 -1

3.5.1.2 Bhmaauiontelusiag Liquid Epoxy Fauliuganenddivivwaauvamannansds
L2 i
113N e AlEFU wan. 1048 (@iieluildrunduaay Coal Tar) waz i TRn MsRs g1 AWWA
C210 "Liquid-Epoxy Coating System for The Interior and Exterior of Steel Water Pipe Line”
| e = 4 -] 2 s = = tﬂ‘ G ' o
naun NIsAdeY vawanazfes ldfunisesanialnantswunss e o g luneUsasnaiis
uas@eanidinaun uBsdvinnisiedey AraNvwsaNiauNagasitrdeufiadiiienndn 406
lumran warfoduuanazdaaiudn NO.RAL 5005 wiaa 1wl nun.n1wus n1aedeussding

prbunarlulssemlaeds Air Spray viia Airless Spray AORnNIsNATIAN ARG TIARAL
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W _ s o e =i - " o = oed =4
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3.5.2.1 viauazansaivierinanslanu

[

TieaauseAtnsleianimuikdssa il

(1) tAR@UAINEUANATE Polyurethane (PU) MNHIATTIU AWWA C222 NMILARALHY
nusuaneasiawansazgnaniviawmdnatina1iFudan Polyurethane (PU) A1u3nmsg1u AWWA
C222 "Polyurethane Coatings for The Interior and Exterior of Steel Water Pipe and Fittings"” m14
191 n3-3 Ipenisedauiafesaniiunislulssnulnenimaugzansiamaniuilas faan1anu
(Blast) wﬁemﬂuﬂnﬂﬁmﬂﬂaﬁuﬁmﬁuumﬁmnﬂm%u’] wazHpanasaelfsedunms g

SSPC-SP10, Sa 2.5 ##8 NACE No.2 o njassARawman Surface Profile #aslilinandn 62.5

Tumsau
= 2
AN9719% N3-3 MSLARBLRIMEUANA9E Polyurethane
AL AMANLIR INUANIATFIN
1 Land \aadvh RAL 5005 wiaAau mx nun. Avua

- =

\iad Solid Content 100%

amununALitaut liiean™ 625 luasau dwFuviawan was

[Total Dry Thickness)

laiaani 200 luasaw dwmiuginsrive

ussBisLmeAudaman

landaanan 105 kse.*

(Adhesion) (Aanuunfifiaman 25°C)
anandsrasiiiiania lankaandn 70 shore D

MARDUATINANYSIIIBINITLARDUEY

{High Valtage Holiday Test)

fusadulyli 2000 Tean

(mummﬁm NACE RP 0188-2006)

wanEne 105 ksc.* avisdaufiguuniinvan 25% dwmfunimasaulusuiseasmeagati

=

gruuniaman i 40%  HetusBinimznuiaman (Adhesion) s¥Wine80 - 90 ksc. 4
G == L

PRV 0 g ey o & v oa o S W & W wer
F’olyuretane ﬂ'Tﬁﬁ'ﬁJuqﬂNﬂurTNq‘l‘n F}'zlxmL"E]flm‘i'i'uﬁ‘ﬂ\‘lmnﬁﬂ'ﬁ_luwL‘B‘ﬂﬂ‘a‘tﬁ LLZ%:WENI@‘J“UH”-?@QN

911 AL,
(2) tRARUNINEUBNAIE Coal-Tar

nsweaauis WUfURRqsn R Iu AWWA €203 "Coal-Tar Protective Coatings and

Linings for Steel Water P:pehnes Enamel and Tape-Hot-A  Tpgnnseasyfaean i iunig

Tﬂmumummummﬂ‘lﬂu S ST
7
/ LAsEerunssun
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3) Wit Coal-tar saturated asbestos felt (3571 Coal tar enamel and bonded double
asbestos-fell) Wraumae glass-fiber mat (3§ﬁ2 Coal tar enamel |, glass-fiber mat and
boncea asbestos-felt wrap or glass-fiper felt)

4) Coal-tar enamel %1 0.8 HARWAT

5) WiiF22l Coal-tar saturated asbestos felt @%‘7;1 Coal tar enamel

and bonded double asbestos-felt) ¥IaRF7e glass-fiber mat (‘?}‘%‘1‘42 Coal tar enamel ,
glass fiber mat and bonded asbestos-felt wrap or glass-fiber felt)

=4

6) WARLIAIE white wash WiaWuALE Kraft paper lunsdiieday
funangasine glass fioer felt  gaenvizaffuinudnazfiasuasmangiunasuniead
iwRnLsUMaNgAKae glass-fiber felt awnmnlioulfadnadidunarluitiagnd 51 wen

al” . 9 a
709U (primer) arFadurestiudnmaiinaiu Coal tar enamel
1 ] ‘J‘ &=y
3.5.2.2 viauazgunsaiviegiianuniialusiu
i - ol fad - as =5 L == e -ﬂ‘ ar | :!p
viauazgunsalveafiauupuliieReusicadanisladsnieuildssial 5
(1) \mARUAINEUBNAE acrylic aliphatic polyurethane

namAnuiatazfaglaiuniawy (Blast) sudanaluviadsAainaiiy fhadly wazde
anisneing aubavisfimauazenslfsyiuninsgou SSPC-SP10 (Steel  Structures  Painting
Council) %38 SA 2.5 uln.dnudiae Mastic Epoxy polyamide paint @ARWNA NO.RAL 7012
Basaltgrey i@ Liquid Epoxy 1ap@w1 NO.RAL 5015 (Sky Blue) u?rammﬁiﬁ%’um?@qﬁﬁmnnm
HIMTEIUAAINTTN ATNB a5 PR HeutiiazFadlitiennda 150 luasar uaziuutingan
acrylic aliphatic polyurethane Lan@W1 (Light blue) NO.NCS 2040B10G %38 NO.RAL 5015 31w
TFFunsamiAannessnngndmnesy Arsuninadeudeutlaitioandn 60 Tuasau ns

wanuazFneaiiululscnulagds Air Spray wia Airless Spray AN TULEI IO RARA
(2) IWARUEIANENBNAYE Epoxy-resinous micaceous iron oxide (MIO)

AawmdnuiltazfiaslBfunimu (Blast) auantaluvet meanaiiy daiy wazds
anlsnane) aubaviaiipuaratn lissfunnmsgiu SSPC-SP10 (Steel  Structures  Painting
Council) uiapAaufag non-bleeding type coaltar spoxy AIINMINBATTARSLE A UTsazfagly

i’;aﬂnf‘f"- 150 "Lumfrm UARZYIL |m'i'1Epoxy resinous micaceous iron oxide (MIO) AMHMUINTTIAREL

ululresulneis Air Spray

1158 Airless Spray 774N u“'ﬂm mwﬁ
ks u}“ G LTI TR ¢ o UsE5URTINNTG
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(3) waauiaewansas Liquid Epoxy (tawizailnsdia)

AR am1mT§71 AWWA C210 “Liquid-Epoxy Coating Systems for the Interior and
Exterior of Steel Water Pipelines” 15l5paumnaesfawasuiiauivlutionndn 406 lupsen way
dnaiTuARN(RAL 5015) sisa@an sn nun. AMuussuenee na-4 wenseRaLindessn@uns
lnenlneinmnuazaiafamdnwilenfaaniany (Blast) auBaniausndsreataiufatiuuas
aaaniJinéuj Lm:ﬁm'mm:mmlﬁszﬁ'ummgm SSPC-SP10, NACE No.2 , %in Sa 25 (ISO

8501-1) N3P ARUMEN Surface Profile Hiavagluszuan 50 - 100 luasau

= - - P . .
AN N3-4 nsiARaURINUangUnstviaRIY Liquid Epoxy

A6 ANANLT INUTHIATIY
1 1nod wadh RAL 5015 dwiununstiveuudu,
=t Lo '
2 (el lailieandy 75% + 2%
- w
AT ALIaL RS
3 Laiaanin 406 luasau

(Total Dry Thickness)

laidasnin 5,515 kpa

4 wsadaLnziudinuin (Adhesion) p
(gaumyfidawman 25°C)
5 aruuiinasdiiawie Laitfaundn 70 shore D
- - - - i B
NARDUATTHRNUSINTNNISLARBUNA Ausaulvi 2500 Taaw (DFT400 -500 pm. )
6
(High Voliage Holiday Test) (PHNIRTFIU NACE RP 0188-99)
il Aaslinasviavgagausanainfauduuanviassuans
7 A myoas £
(Immersion and vapor phase) Avasiunu@iumin
ArmsuanmLAlnAn
8 1Ay 953 mm. radius

(Cathodic disbondment)

WHABWE, A1 13-4 H1BIATINNIRTENY AWWA C210
35.2.3 vailaan

naUaanazfavsasuionialulazniauenineialaan 1Hadeudag Non-Bleeding

Type Coal Tar - Epoxy Wildpununtrasiandaudlawsislsdenniy 100 lussau wazazfaaiy

Amndnsitadaumuiingdn. s iﬂ'T?LF‘ﬂﬂ‘Ll‘ﬂ mmémﬁumﬂu%eWﬂmess

Spray m'mnﬁmwmquﬂ m@fmﬂﬂw—

BWB........ror st e UsE§1unsIUMs

ada, 8 ASIUATS

ade....... RITUAS

LT A A93UN15
‘ia.. et AT

e i EETEE

[ R - :‘_j‘_ =1
mlno2-2555 anovien hl cnin)iinlyansan n

NSTUNTIUEZETIUN
17



3.5.2.4 nsiaanulatana

Uanemalifuuargnsninalifiu nsdhlsznau Mechanical Coupling  vitautinay uay
araviatinunizdsduiuseussaulnanisiden azfiaarRausian Licuid  Epoxy wiialus
duantas Coal Tar MNNIRTgIU AWWA €210 TilFauminaesiam@anilaudic liflaend

100 wpiau uazazfastumadBenitviavitadaunuiiszy
1 i [
3.6 NMsAaNaLuan
3.6.1 vimnsleinu

3.6.1.1 ﬁ‘amﬁnmmmﬁmhuguénmas&’nnfbﬁ 700 HRALNAS

b3

nasseviali e A5nnasia 3 uuuAeil

(1) $astauwuumiinatu(Sip on Flange) wiihamuilnnuasfiduldsisda 3.2.3 supuazis
TadulUmuwuuidausnasgdsznauauneaindasfiasinisdanduauazinouaain
Treaugramviniu - andunsdin/fauwuariaiimmininaialidauuardanwaniowaay ol

Anunnaas e

L 74 [

(2) ¥asiauLy Sleeve-Type Couplings 1Hlanrznsdiqafiafeignnmlisnls daxss
i ' = = [ = Gl 9 o [} " s =
varwatiaviessylunuy susuasilAlHdulilauuuunsur asgiudsenavaunaaineg

AMANIRANNIATFIUTES AWWA C 219 “Bolted, Sleeve-Type Couplings for Plain-End Pipe”

3) sﬁaLfﬁauﬂmﬂmﬁnﬁqwmnmﬁn (Butt -Strap joint) Vidwiuvia B aauis
malude Cement mortar wimiiu muazdeannasaslaanuanilulUmuuuninsgiueu
naasg
TR mnmﬁﬁzqLﬂu@ﬁ"1qéunwssfﬂﬁﬂ;"ﬁﬁnﬂu'wm;éum’mrﬂuﬂnmuﬁnndﬁ 700 fiadwnr 99 lsAY 1Hl4de
m‘aLrL“_mi'lwwuiﬁﬂL%EmFi-ari’mi'amn'ii‘ee'mﬁzmﬁmﬁﬁﬂ% ieyaywliinnnsdessie n gomidiieding

36.12 viawdnuuaduinugudnatadaud 700 Radiunsiull Wilivewsans
1nsvels (Spigot and Socket End) nasavialilinmdny wuysemne (Lap Welded Slip Joint)
maazaan Wiiullawuousmeguunediie
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(1) Aadanuuy Uaafippseidaauyn (Single Welded Butt Joint) serazidaalififiulyl

muuuummﬁg'mq’mnﬂﬁ’m Wildenneviafieanudnnielusan Cement Mortar 11554
(2) famauunniiiaTi (Slip on Flange) TunauwaziA ifuldmyuiunauninsgiu
U'j‘:ﬂ'ﬂumuriﬂﬂ%ﬁqimﬂ-:#'ﬁmﬁ’lmm?ﬁﬂuﬁuﬁmm:Lﬁ%ﬂuﬁ'm'mimmuﬁuﬁmﬁﬁﬁu anBuNsai asu
WUHTERFNINT TNy BB e N Az e aNE T ARDY B ADNuRNaas e LE
1 2 E) ‘B 1] L - J b i
3622 wamanauimdudiuguinatnus 700 Naawasaulyl nissavalild

Fausaviamansian Tinadanuuy daresaaseirasuysuuu@esdiuluus s uuanna (Double

Welded Butt Joint) :mfm::l.%ﬂm’lﬁLﬂu’Lﬂmwmf.uummgmmuﬁ@ﬁ’%ﬂq
3.6.3 nadaan

viavaanwan daravadluuularesugudmivseussaulsalinasman naneanslily
o 5 o aws | P §
m3ldiaN Ly Single Welded Butt Joints Ina i jiRnuwnmsgu wan, 427 vinwdnnandausios)
fhdwiugey
3.6.4 Mavmlanaadwiudas
=i iy e i i » o B = =l Sk a“'
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(1) vinlFRuruna Ewdgudnataidnndt 700 Redwes faedlulaadoy Fanse 35003
| | b
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| = 2 ' - :‘: ' - e J e
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gy
(3) viauuAuIwIA Uk IUAUANa19LaNNTT 700 adwns Aadlularaauys 35003
e anaviauarAinsden iU GuRmw nan. 427 viawdnnd@audea i dwmivdalr

i
(4) MioLUAUAUT A LAWK TUALANANAINE 700 Uad xS
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ANMNAUNARAL LNNSWIAAR(DIANSNABANTILTURLNAS)
TUNALRUENUAUENATI( M) Laiilinaaay
vialasu VG
Tsitiaanan Quad)

150 - 250 5.0(50) 5.0(50)

300 4.0(40) 5.0(50) 5
. 400 3.5(35) 5.0(50)
500 3.0(30) 3.5(35)

600 2.5(25) 3.5(35) 10
700 2.0(20) 3.5(35)
800 2.0(20) 3.0(30)

800 — 1,500 2.0(20) 3.0(30) 30
1,800 - 2,100 2.0(20) 2.5(25)

3.8 msnaunuviauazmsiiusnenglnsaivia

3.8.1 mamnavfiuvalilfriRmuwuuninsgiu nun. wasdiesrquviadiaadlusitefuliludi

suuarlignuauan

3.8.2 maiiuinmgunsaine Aavialiumaewataiin

3.8.3 maiuin=nUeiiugns winugwdwiunauardase fasusrqlugawanadintawiinaiin
UugInataRnazfasinHdan N TBALinmens ufaussqaslunasinseawidedald iulufisy
wisuazlignuasues liimrmeanitedsduiuielaeiunisingeaesumaunn
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4.MaNaT (Polyvinyl Chloride Pipe)
4.1 %2

viaRat asfiasipmanFaiunanssunAniusignaunasy wan. 17 MaNiguds d iy
uviatinan poiutasa i zanevie v 1.43 Task unfImageua Nt uiTas Rt
datiald TanfinuiviaRTiussdeseRidFeadulau ASTM D 1784, ASTM D 3915 uazASTM
D 4216 paxwnadTinunviviafinadusiunamed) Tvsl uavdsznauda lofia paslss Iluwas

Taitiaandn 99% uazsa nuiia(inherent viscosity) lutinand 0.88

(1) nad3d susEunnugutinatadnndd 55 Nadwng Wilinelanagssueidunninin
PVC 13.5 dasavia WilddasaniinnastRidullauunsgundniug gravnass uen.1131 s
savioNiTude druiulinuveiumusu e Wiinerdidafeoiuvelunisd@enssau

- =

(2) vaNad swadusiauguenats 55 fis 80 Aad s Wiliviadarsuwstiasafaaumoy

874 TUAMNTIN PVC 13.5

(3) vafd swrmEuruaudnatluninds 80 Lawes Wildiviadatauwatiasafas

WL UATIN W PVC 8.5
42 SALENNA
4.2.1 Spuanya (service clamp)

e ¥ k74 o e ] wy el ol @ ﬂf a;ni mﬂ'd’ ¥

fauanma arfineinandaniad vranasusaud viradaaauniananRNandn pluuure
Fauanvialfilullpiunisaanuuvaasfudndaliiunaas i vadagdussfiasd Fuaii
Wusausnn nun. arursofumanusuda 1f liddlasnds 1.0 wnzwiads (10 Alanfusanisne
SUART)

ar 1 4 o s
(1) Sauanyia MNIINIAANIT

& alcia] = 0 ez

dagind Aunsn Virdniauanie fesdansniRuasamnudussiauriviainiiaginig
Aldlunasuansiaong m&'mzﬁm*‘i"umusifavi@u'%m?ﬁmLﬁuLmumﬁm'Lumummsgm BS 21 Waz#a4
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9. dszminnanuaaduenuuusasaulave (Cast ron Metal-Seated Gate Valve)
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14. dszmihauidinau (Check Valve)
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25. 180 16134-2006
Earthguake - and subsidence-resislant design of ductile iron pipelines
26. AWWA C 105-2010
Polyethylene Encasement for Ductile-Iron Pipe Systems
27. AWWA C 206-2011
Field Welding of Steel Water Pipe
28. AWWA C 222-2008
Polyurethane Coatings for the Interior and Exterior of Steel Water Pipe and Fillings
29. AWWA C 600-2010
Installation of Duclile-Iron Water Mains and Their Appurienances
30. AWWA C 603-1978
Installation of Asbestos-Cement Pressure Pipe
31. ASTM A 108-2013
Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished
32. ASTM D 1418-10a-2010
Slandard Practice for Rubber and Rubber Latices - Nomenclature
33. ASTM C 219-2006 Bolted, sleeve-Type couplings for plain-end pipe
34. ASTM C 207-2007 Steel Pipe Flange for Waterworks Service Size 4 In. thraugh 144 In,
35, ASTM C 210-2007 Liguid-epoxy coating systems for the interior and exterior of steel water
pipelines
36. ASTM C 203-2008 Coal-Tar Protective Coatings and Linings for Steel Water Pipelines-Enamel
and Tape-Hat Applied
37. ASTM C 104-2008 Cement mortar for Ductile Iron anc Gray Iron Pipe and Fitting for Water
Service
38. ASTM C 205-2007 Cement mortar Protective Lining and Coating for Steel Water pipe 4 in.
and Larger-Shop Applied
38. ASTM B 150-2012 Slanda_r_q_ Spge(_:iﬁcation for Aluminum Bronze Rod, Bar, and Shapes
40. ASTM A 320-2018 Standard Specification for Au%%m&mess Steel Bolling for Low-
Temperature Service | /RE oy S _\&\: T B———
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41, ASTM A 307-2014 Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod
60000 PSI Tensile Strength

42. ASTM A 570-1979 Standard Specification for Hot-Rolled Caroon Steel Sheet And Strip,
Structural Quality

43. ASTM A 283-2013 Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates

44, ASTM D 1784-2011 Standard Specification for Rigid Poly(Vinyl Chioride) (PVC) Compounds
and Chlarinated Poly(Vinyl Chloride) (CPVC) Compounds

45. ASTM D 3915-99ae1 Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) and
Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds for Plastic Pipe and Fittings Used in Pressure
Applications

46. ASTM D 4216-2013 Standard Specification for Rigid Poly{Vinyl Chloride) (PVC) and Related
PVC and Chlorinated Poly(Vinyl Chloride) (CPVC) Builcing Products Compounds

47. ASTM A 194-2015 Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel
Muts for Bolts for High Pressure or High Temperature Service, or Both

48, ASTM A 193-2015 Standard Specification for Alloy-Steel and Stainless Steel Bolting for High
Temperature or High Pressure Service and Other Special Purpose Applications

49. BS 21-1985

Pipe Threads for Tubes and Fittings Where Pressure-Tight Joints are made on the Threads

50. BS 2494-1990

Specification for elastomeric seals for joints in pipework and pipelines

Ductile iron pipes

61. JIS G5527-2014

Ductile iron fitlings

52, NACE RP-0188-99

Discontinuity (Holiday) Testingof New Profé{;t_iv"ét;_@oatings OF
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53. SES 3115-E-1976
Muaoviputket. Painejohtojen vesitiiviyskoe: Plastic pipes, Watertightness test for pressure pipelines
54, JIS KB353-1997 Rubber goods for water works
55, JIS G5526-2014
6. JIS G3457-1988 Arc Welded Carbon Steel Pipes
57. JISG3101-1995 Rolled Steels for general structure
58. ASTM F 1962 - 99 Standara‘lGuide for Use ofMaxi-Horizontal Directional Drilling for Placement
of Polyethylene Pipe or Conduil Unger Obstacles, Including River Crossing
59, Plastic Pipe Institute
Guidelines for Use of Mini-Horizontal Directional Drilling for Placement of High Density of

Polyethylene Pipe
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