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1. nadinunlaiiu (Asbestos Cement Pressure Pipe)
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2. NBUANDURINER (Galvanized Steel Pipe)

2.1 V1@

os 23

Wl A wmiuviamanarudan 275110 durugudnans 100 admnsvzaldnnis e

- e

oz 9 = 9 " a o s tai <
wdnn&reudanzdarfeilgnantFa nn 7 T urAniueigraIunIN Nan. 277 “vewmanany
dand auauazliveieliiflulus un ns g undniusigraunssn wan. 276 “Mawmdnndt”
1azinnd 2 (oudin R

YiafaeimNeNIviauay 6 e THraT s AU UL LINAEYEaNTiNa N AeNvidantina - u

Aamanngnanudens@fastinndefiuniuinieselitiaandn 330 inzw1a@Aa (3,300 Alaniusa

AN LUBLNAT)
2.2 dasauazainsivia

221 Y4ana

(1) fasiaduiuviamdnndianudinsd fadurlissafeainans InelifnuandRuass 1y

k2

23 ] =l e S| 13 as = 9 s ' ]
wiwsawpeaiudavia Aasdali Rdara 1 57 Aane 1 view
(2) InAERvIBMANNAIBNUAINTE Aas Ke AN TRRTNNIATFIU Nan.281
(3) nmasiafasamndsns Anvualiviuz s nyiunden
222 gunsml
gunsalviawm@nnénetudensd Aacd uldniuninsgiu wen.249 fesaviemdniana
= | 1% <
WTEFRGREINALN"

<
2.3 LATAINNNE/RAN

¥
viauazgUnsnenniuasfeciansmiasinaduliniuta 1.7

8 o e z.d
mln.02-2558 uaeons hl (@mnlinlgaasai o




3. imin@n (Steel Pipe)

3.1 92
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100 114.3 265 - 0.25 450 - 0.25

150 168.3 345-0.25 550 -0.25 12.67 19.93
200 219.1 450 - 025 6.00 - 0.25 23.82 31.53
250 273.0 480 - 025 6.00 - 0.25 31.75 3951
300 3239 6.00 - 0.25 6.00 - 0.25 47.04 47.04
400 406.4 6.00 - 0.25 7.90 - 0.25 59.25 77 64
500 508.0 6.00 - 0.25 7.90 - 0.25 74.28 97 43
600 609.6 6.00 - 025 11.10 - 0.25 89.31 163.80
700 711.2 6.00 - 025 11.10-0.25 105.40 191 .60
800 812.8 7.90 - 025 12.70 - 0.25 156.80 25060
900 914 .4 7.90 - 025 12.70 - 0.25 176.60 282 40
1,000 1,016.0 9.50 - 0.25 12.70 - 0.25 235.80 314.20
1,200 1,219.2 11.10-0.25 15.90 - 0.25 330.70 47180
1,500 1,524.0 12.70 - 0.25 19.10 - 0.25 47330 70890
1,800 1,820.0 15.90 - 0.25 2540 - 0.25 711.07 1,135.92
2,100 2,120.0 19.10 - 0.25 . 996.54
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(2) viauargunsnivie allauuiu 1i.paa1 Hanteuenain nin.02-2558 4e 3.5.2.2
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3.5.1.1 dwiuviamanaunadurinududnans 300 fadwms vdsidnndnliiaRes o
Cement mortar ATNNIATFIUIAI AWWA C205 “Cement mortar Protective Lining and Coating for
Steel Water Pipe-4 In. and Larger-Shoo Applicd” wagn1@ne Bituminous Audsdlaidlunss s
HIM7F1U AWWA C104 “Cement mortar for Ductile Iron and Gray Iron Pipe and Fitting for Water

. & o \a P & A ado gy o &
Service” arnmaaumaluazfiodlilidiunans aeanazaiasin ¥ieAna Wiinlsvig 98 nav uaz
P : i i © P <

A Taamanumuntes Cement mortar paa107 4 luvadasdluldmuinivualy asien n3-2 wia

anunsnraaLRanelufqe Liquid Epoxy 77399 3.5.1.2
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m:'r AUENA (NN.) Tngnlszanai (nn /) Cement Mortar

(uuj) MEuen | yigladuuas |, | vieldduwas | b i
() vataan e vataan o (M)
100 1143 270025 450 -0.25 7.43 12.19 6+2,-1
150 168.3 3.45 - 0.25 5.50 - 0.25 12.67 19.93 6+2,-1
200 219.1 450 - 0.25 6.00 - 0.25 23.82 3153 B+2,-1
250 273.0 4.80 - 025 6.00 — 0.25 31.75 39,51 6421
300 3239 6.00 - 0.25 6.00 - 0.25 47.04 47.04 6+2,-1
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3.5.2.1 viauaraUnsalviaaiinanalanu
Wpaaufaefsnialaasniaviiedass s 1

(1) 1ARRURANNBUANAIY Polyurethane (PU) ANNNIATEIL AWWA C222 NMILAEATE"
nntiuanvasviamanuasginsaiviawé nats << 157ugiae Polyurethane (PU) MNNIRTIIN AWWA
C222 “Polyurethane Coatings for The Interior and Exterior of Steel Water Pipe and Fittings™ #~%
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LATIANNUAYANA AL AU AT U

SSPC-SP10, Sa 2.5 8 NACE No.2 posesaisiNaman Surface Profile fiaglaifiaand 62.5
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AN51N N3-3 NITLAABLHINNEWANMAIE Polyurethane
PRl ANANIIR INUNNAITFIY
1 \and Lan@V" RAL 5005 vdadau an mln. fvius
& ‘
2 \ad Solid Content 100%
- 9 worw | o -3
AMENUNFL DU l3ivaandn 625 luAasau AuFunauan uaz
3
(Total Dry Thickness) Taitiagndn 200 luasau dAwmFuginsaive
usagaLmzAubUuan Iitmsndn 105 kse.”
4
(Adhesion) (MgrumpiiRawan 25°C)
5 AnNuTadiiiau \vasndn 70 shore D
NARBUANNANYSTUIBINITATA LN Ausasulivh 3000 Taan
6
(High Voltage Holiday Test) (AINNINTIU NACE RP 0188-2006)

=0

wNnEmR 105 ksc.* ienpaauiiquuniniuan 25% dmiuntmasauluguinaimsaat i

qmuﬂummaniumum c HAWIENNIETURSWAN (Adhesion) 2191980 - 90 ksc. @
Polyuretane st AN T FecilanasTusesanantuitdedelk wazfiasliFun eeud

1N NUA.
(2) vwdauR N euanme Coal-Tar

mimaﬂuaﬂﬁﬂﬁﬂamuu”! #3571 AWWA  C203 "Coal-Tar Protective Coatings  and
Linings for Steel Water Pipelines Enamel and 1ace-Hot-Applied” Taeinsipdausiassniiiun-alu
Tenu muAnFussalUil

1) Primer

2) Coal-tar enamel ¥ 2.4 + 0.8 La8.159
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3) Wuael Coal-tar saturated asnestos felt (3%“7;1 Coal tar enamel and bonded couble
asbestos-felt) WIaRuHae glass-fioer mat @%“7;2 Coal tar enamel , glass-fiber mat and
bonded asbestos-felt wrap or glass-fiber felt)

4) Coal-tar enamel ¥ 0.8 HAEZLLE

5) WuFae Coal-tar saturated asbestos felt @%‘Vﬁ Coal tar enamel

and bonded double asbestos-felt) Wiianisaag glass-fiber mat ("3"3‘7{2 Coal tar enamel .

glass fiber mat and bonded asoestos-felt wrap or glass-fiber felt)

< 1 4

6) WAaLFaE white wash WieviuF e Kraft paper Tunsifip@ay
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o v [ A

dunangasing glass ficer felt 2783 lfUANNARRLABIUAAIUANFIUNAINUI 19187

q Y
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(1) sAARURINEUBNALE acrylic aliphatic polyurethane
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antlansine auRaviafinnuareinliazet 1171§7U SSPC-SP10 (Steel  Structures  Painting
Council) i SA 2.5 ukaARaUAIY Mastic Looxy polyamide paint L@ARIN1 NO.RAL 7012
Basaltgrey %38 Liquid Epoxy 1@a@#~ NO RAL 5015 (Sky Blue) M‘%ﬂﬁl’mmﬁur}’]?ﬂuﬁﬁﬂﬂﬂﬂ(ﬂé
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(2) LARRURINEURNAE Epoxy-resinous micaceous iron oxide (MIO)
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(3) taRRURIMERANAaE Liquid Epoxy (awizadnsmina)

1ﬁﬂ§u°EMﬂuuﬁm€§'1u AWWA C210 “Liguid-Epoxy Coating Systems for the Interior and

3 . . w QM a < < 9 %% :
Exterior of Steel Water Pipelines "luio‘m3";:.’114’”?_aqmmﬂﬂmumtmiuu@ﬂm’] 406 wAsey LAz
FaafuAWA(RAL 5015) ¥iFR@aW AN NN, A 91U INASIE 13-4 TaEnSARRURLHaNAN. N1
WulssaulseinpanndzatnRmanwile fnan aviu (Blast) auRantsuanysAanaiiudnatinias
Reanilmnau uarflannnazanalisziisnzisiu SSPC-SP10, NACE No.2 , %38 Sa 25 (ISO
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AMMURUNRLNAUIY
3 liiviasndn 406 lumsau
(Total Dry Thickness)
13taandn 5,515 kpa
4 usafinunzAufialuan (Adhesion)
a aa 3 Lo}
(NYUNHNHANRN 257C)
5 AnNLTmasRiilaui laitiaandn 70 shore D
NARBUATINANYSTUTDINTIARD LY Ausedulni 2,500 Taan (DFT400 -500 um.)
6
(High Voltage Holiday Test) (MNNIM5FIU NACE RP 0188-99)
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(Immersion and vapor phase) Asasiunudnumin
AmsuaAnaaLAlngan
8 lslifiu 9.53 mm. radius
(Cathodic disbondment)
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3.5.2.4 n1sAaaulatena
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(3) @m'auﬂmﬂwwumm,‘«fm “4An (Butt -Strap joint) MdmuvielfRunedas .
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= v ' 9
mﬁazmﬂmlmﬂulﬂmnLmummgﬂuruﬂa A5

; & o
3.6.2 imnunilawumy
3.6.2.1 NAMANTUIALEUEUAUENALANNIT 700 NARINAT

nnssavialiild A8nngsia 2 wussil

mln.02-2558 vwmaviaia hl (ainlinlganiai o




(1) FaidanuLy Uaafamaesiiast sy (Single Welded Butt Joint) snaazi@amli<uly
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ANINAUNAADL LNNEWAAR(NLANTNADANTILTURLNAS)
BUNALAULUAUENAA(NN.) A ldnaaay
nalsau Nauufud
latiaandn Aui)

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)

900 - 1,500 2.0(20) 3.0(30) 30
1,800 - 2,100 2.0(20) 2.5(25)
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4 ®"aW2T (Polyvinyl Chloride Pipe)

4.1 92

¢ Sala & = G = o e | el @ ] ar
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Wil uriatinms” ANdeamIzeaeial v 1.43 IagdIuNIIMARRLUAINRLNEN T UKTad D U uA

datiald fagiumivieddduadesaiidfaadulinimn ASTM D 1784, ASTM D 3915 UAZASTM
D 4216 paxnastisiviefaatiuaduing sad) ud uazdsznausos laiia aaalsd Wiwsal
laitiaandn 99% wazANMA(inherent viscosity) Lsifiaandn 0.88

(1) voRa% qursdusugudnawannin 55 fadmns MWlivedaasrsuandue v
PVC 13.5 fasiavie 1Hlidesanilnnast 3. Jul pusnmsgundaiu graiunssy wan. 113194
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(2) vioAT aunmduruAuing s 55 D 80 Radms Wildvietartuusiiasadoaimcu

£119 FUANIN PVC 13.5
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WnRUENSTUR NI PVC 8.5

4.2 SALANND

4.2.1 SAueNNa (service clamp)
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asnnaeauazuhunan fecia n uann ety WilauaniRauningu ASTv
A320 Grade B8 74 Copper AluminiumAlloy. CuAI10 Fe30 AmANIATEIU ISO 428 yisald Copper
Alloy UNS No C 62300 mMNN1Re§1u ASTM B150 “FaRINNanmAnuaaLns WnaN W eiliaas
asnindsnuszwwndsafieadulinisirisiu 8BS 4190 Aruvuresviiuuinagaduiy
Normal thickness nut Uanelueingnsiic sava13n7% (Quter socket) azfiasllafnawanamniie
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AuantBLuhlonn nln. 022568 18 1.4
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(1) viauarginsnivie alializu Wipdes Ramauendneianislaianisutienu nun
02-2558 40 3.5.2.1

2) vieuargunsniia aliauuiu i ader faniewensiu niin.02-2558 48 3.6.2.2

4.5.2 mawpdauromeluginsiva
Tidulimade 3.5.1.2
4.6 MmanasnuBanazinuinEglnsmne
nmsnaaiiuliiiuluninde 3.8
4.7 \PTRIMNNL/RAN
viausrginsoivie W@ wda 1.7
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fAautlsznaumatall (mmiudasas) ANUANTHNNNG
F
5 AN
e e ANTHAINTY AuEas 50
wnnila | 3anau . ) . ’ adn e ErmiLee . AT
Tandles | Tning | nasuss fyn | mzm #aned unpengn | NNLFNE R
(b | (L (3R AINFAARTN 5 (HB
; ; (5nsaz)
(Mpa) :
Age (Mpz)
NAUIERT - - - - 82.0-87.0] 4.0-6.0] 4.0-6.0 - 40 D9 7.0 210 95 15
|
|

- ' -~ ans &
ANSA N4-1 durlsznauniaunil LazANANTRANINATRIIRG

winewe, 1. wiumdnmiso Funsdaviewmdnuilioussqunaive fecian T s alisemmasnegnlannsgumiiedsd

% ASTM A283, Grade C or D

4.2 ASTM A570, Grade 30,33,36,40,45 or 50
1.3 JIS G3457

1.4 JIS G3101, Class SS400

2. Copper -Aluminum Alloy azfinaillulumannnsg 1SO 428: CuAI1OFe3 Conper Alloy UNS No C 62300

3. AuaniBmuaitarauasAnwnaremeuviaei fiofinuazvanngd-




5. iaWd (Polybuthylene Pipe)
5.1 N8

viadlazfiasfinnantiRniu mig UL adneigaaiunssy Nen. 910 vielwddafau
dwiuliduvesndnr e awakudueudnatadnndt 65 Nadwns Wiliduamunin SDR

13.5 dowviarnadunuaudnais 65 Radwrivialvgindd Wilddugmniw SDR 17
5.2 dasa/glnsaivia

Sastaviafitaunadiuriududnats 50 Kaawmiviadnndr Wlwuy Compression  aglain- 14
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arunsanupauiin lewlilitianna 10 nnsas® Hgumad 23 esemaidaa tealaEing i
daudiasiaviend aunmdurugudnaslunyne 0 dadwns THidenseuuy Butt Fusion

(1) sBauginsaiiauazdessfasi a nwanain nasuseud vitadanauiiiaum Jas
Tlithiatin
(2) umauden (Grab ring, Clamp ring, Spit ring) arfiasinanmanninlsatia asud

a o A4 oo 4 & -
NOUADY VT lavzaundaLwinuas L Aty

'
=l o

(3) aunsniviaRvinfnawarasnazdaslu- 1 Andu sa wardnlasuldanidu uaz G
arsnanald sasllinuAmmuualung #i5 1 £an.910

4) gunsaeasfeaiiuuuuiivsznasdiduvielfie Tnaliussduaanginsaivadiy
NouarduLAUAaA LTk
5.3 WUAUENY

AuanTRulaN nun. 02-2558 18 1.4

& 1 [ A

5.4 n1sNasNUNauazinusnEalnsiva

WilfuRnsda 3.8
5.5 LATAINNIEL/RARN

viauazgUnsniviannduasiiacuansrrasinaiiullanta 1.7

WAz iUz F a2 s Wuldauda 1.4
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6. imlagANa (High Density Polyethylene Pipe)

6.1 N2
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' e v ° = o & 0 o o ' o" dl‘
MNaeANe (HDPE) azfiaannen waz a NauaaNnIusa niunanvetimn A mumun "
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Wrought copper - aluminium alloys - Chemical composition and forms of wrought products

22.

ISO 2531-2009

Ductile iron pipes, fittings, accessories and their joints for water applications

23.

ISO 7005-2-1988

Metallic flanges -- Part 2: Cast iron flanges

24.

ISO 10804-1-1996

Restrained joint systems for ductile iron oipelines -- Part 1: Design rules and type testing
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25. 1SO 16134-2006
Earthquake - and subsidence-resistant desicn 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 anc Lxterior of Steel Water Pipe and Fittings
29. AWWA C 600-2010
Installation of Ductile-Iron Water Mains and Their Appurtenances
30. AWWA C 603-1978
Installation of Asbestos-Cement Pressurc Pipe
31. ASTM A 108-2013
Standard Specification for Steel Bar, Carbon anc Alloy, Cold-Finished
32. ASTM D 1418-10a-2010
Standard 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. through 144 In.
35. ASTM C 210-2007 Liquid-epoxy coating systems for the interior and exterior of stecl water
pipelines
36. ASTM C 203-2008 Coal-Tar Protective Coatings and Linings for Steel Water Pipelines-Enamel
and Tape-Hot Applied
37. ASTM C 104-2008 Cement mortar for Ductile Iron and Gray Iron Pipe and Fitting for Water
Service
38. ASTM C 205-2007 Cement mortar Protective Lining and Coating for Steel Water pioe 4 In.
and Larger-Shop Applied
39. ASTM B 150-2012 Standard Specification for Aluminum Bronze Rod, Bar, and Shapes
40. ASTM A 320-2018 Standard Specification for Alloy-Steel and Stainless Steel Bolting for Low-

Temperature Service

oo A 2 d
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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 Carbon 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 Chloride) (PVC) Compouncis
and Chlorinated Poly(Vinyl Chloride) (CPVC) Comoounds

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

46. ASTM D 4216-2013 Stancard Spccification for Rigid Poly(Vinyl Chloride) (PVC) and Related
PVC and Chlorinated Poly(Vinyl Chloricie) (CPVC) Building Products Compounds

47. ASTM A 194-2015 Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for High Pressure or Hich |emoerature Service, or Both

48. ASTM A 193-2015 Standard Specification for Alloy-Steel and Stainless Steel Bolting for High
Temperature or High Pressure Service anc 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 vipework and pipelines

Ductile iron pipes

51. JIS G5527-2014

Duclile iron fittings

52. NACE RP-0188-99

Discontinuity (Holiday) Testingof New Protective Coatings on Conductive Substrates
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SFS 3115-E-1976

Muoviputket. Painejohtojen vesitiiviyskoe: Plastic pipes. Watertightness test for pressure pipelines

54.
585.
56.
57,
58.

JIS K6353-1997 Rubber goods for water works

JIS G5526-2014

JIS G3457-1988 Arc Welded Carbon Steel Pipes

JIS G3101-1995 Rolled Steels for general structure

ASTM F 1962 - 99 Standard Guide for Use ofMaxi-Horizontal Directional Drilling for Placement

of Polyethylene Pipe or Conduit Under Obstacles, Including River Crossing

59.

Plastic Pipe Institute

Guidelines for Use of Mini-Horizontal Direclional Drilling for Placement of High Density of

Polyethylene Pipe
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