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Materials and Dimensions Standard
Ductile Iron
Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water AWWA C104
Polyethylene Encasement for Ductile Iron Pipe Systems AWWA C105
Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings AWWA C111
Flanged Ductile Iron Pipe with Ductile Iron or Gray Iron Threaded Flanges AWWA C115
Thickness Design of Ductile Iron Pipe AWWA C150
Ductile Iron Pipe, Centrifugally Cast for Water AWWA C151
Standard for the Installation of Ductile Iron Water Mains and Their Appurtenances AWWA C600
Concrete
Reinforced Concrete Pressure Pipe, Steel-Cylinder Type AWWA C300
Prestressed Concrete Pressure Pipe, Steel-Cylinder Type AWWA C301
Reinforced Concrete Pressure Pipe, Non-Cylinder Type AWWA C302
Reinforced Concrete Pressure Pipe, Steel-Cylinder Type, Pretensioned AWWA C303
Standard for Asbestos-Cement Distribution Pipe, 4 in. Through 16 in., for Water Distribution Systems AWWA C400
Cement-Mortar Lining of Water Pipe Lines 4 in. and Larger — in Place AWWA C602
Plastic
Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. Through 12 in., for Water Distribution AWWA C900
Polyvinyl Chloride (PVC) Pressure Pipe, 14 in. Through 48 in., for Water Distribution AWWA C905
Polyethylene (PE) Pressure Pipe and Fittings, 4 in. (100 mm) Through 63 in. (1575 mm) for Water AWWA C906
Distribution
Molecularly Oriented Polyvinyl Chloride (PVCO) 4 in. Through 12 in. (100 mm Through 600 mm) for AWWA C909
Water Distribution
Brass
Specification for Seamless Red Brass Pipe ASTM B43
Copper
Specification for Seamless Copper Tube ASTM B75
Specification for Seamless Copper Water Tube ASTM BSS
Requirements for Wrought Seamless Copper and Copper-Alloy Tube ASTM B251
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Materials and Dimensions Standard

Ferrous Piping (Welded and
Seamless)

Standard Specification for Black and ASTM A795/A795M
Hot-Dipped Zine-Coated
(Galvanized) Welded and Seamless
Steel Pipe for Fire Protection Use

Standard Specification for Pipe, Steel, — ASTM A53/A53M
Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless

Welded and Seamless Wrought Steel ASME B36.10M
Fipe

Standard Specification for Electric- ASTM A135/A135M
Resistance-Welded Steel Pipe

Copper Tube (Drawn, Seamless)

Standard Specification for Seamless ASTM B75/B75M
Copper Tube

Standard Specification for Seamless ASTM B88
Copper Water Tube

Standard Specification for General ASTM B251
Requirements for Wrought Seamless
Copper and Copper-Alloy Tube

Standard Specification for Liquid and ~ ASTM B813
Paste Fluxes for Soldering of Copper
and Copper Alloy Tube

Specification for Filler Metals for AWS A5.8M/Ab5.8
Brazing and Braze Welding
Standard Specification for Solder ASTM B32

Metal, Section 1: Solder Alloys
Containing Less Than 0.2% Lead
and Having Solidus Temperatures
Grealer than 400°F

Alloy Materials ASTM B446
CPVC
Standard Specification for ASTM F442/F442M

Chlorinated Poly(Vinyl Chioride)
(CPVC) Plastic Pipe (SDR-PR)
Brass Pipe
Standard Specification for Seamless ASTM B43
Red Brass Pipe, Standard Sizes
Stainless Steel
Standard Specification for Seamless, ASTM A312/A312M
Welded, and Heavily Cold Worked
Auslenitic Stainless Sleel Pipes
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Materials and Dimensions Standard

Cast Iron
Cast Iron Threaded Fittings, ASME B16.4
Class 125 and 250
Cast Iron Pipe Flanges and ASME B16.1
Hanged Fittings
Malleable Iron
Malleable Iron Threaded Fittings, ASME B16.3
Class 150 and 300

Steel
Factory-Made Wrought Steel ASME B16.9
Buttweld Fittings
Buttwelding Ends for Pipe, ASME B16.25

Valves, Flanges, and Fittings
Specification for Piping Fittings of ASTM A234
Wrought Carbon Steel and Alloy
Steel for Moderate and Flevated
Temperatures
Steel Pipe Flanges and Flanged ASME B16.5
Fittings
Forged Steel Fittings, Socket ASME B16.11
Welded and Threaded
Copper
Wrought Copper and Copper Alloy ASME B16.22
Solder Joint Pressure Fittings
Cast Copper Alloy Solder Joint ~ ASME B16.18
Pressure Fittings
CPVC
Chlorinated Polyvinyl Chloride ASTM F437
(CPVC) Specification for Schedule
80 CPVC Threaded Fittings
Specification for Schedule ASTM F438
40 CPVC Socket Type Fittings
Specification for Schedule ASTM F439
80 CPVC Socket Type Fittings
Bronze Fittings
Cast Copper Alloy Threaded Fittings ASTM B16.15
Classes 125 and 250
Stainless Steel
Specification for Wrought Austenitic  ASTM A403/A403M
Stainless Steel Pipe Fittings
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Maiterials and Dimensions

{Specifications) Standard

Ferrous piping

Duciile-Iron Pipe, Centrifugally Cast, for AWWA C151
Water

Flanged Ductile-Irom Pipe with Ductile-Iron AWWA C115
or Gray-Tron Threaded Flanges

Flectric-resistance-welded steel pipe

Standard Specification for Electric- ASTM Al135/
Resistance—Welded Steel Pipe Al135M

Welded and seamless steel

Standard Specification for Black and Hot- ASTM ATO5/
Dipped Zinc-Coated (Galvanized) Welded ATO5M

and Seamless Steel Pipe for Fire Protection
Use

Welded and seamless steel pipe

Standard Specification for Pipe, Steel, Black
and Hoi-Dipped, Zine-Coated, Welded
and Seamless

Welded and Seamless Wrought Steel Pipe

Copper tube (drawn, seamless)

Standard Specification for Seamless Coprper
Tube

Standard Specification for Seamless Coprper
Water Tube

Standard Specification for General
Requavements for Wrought Seamless
Capper and Copper-Alloy Tube

Brazing filler metal (classifications
BCuP-3 or BCul4)

Specification for Filler Metals for Brazing
and Braze Welding

ASTM AB3/AS3M

ANSI/ASME
B36.10M

ASTM B75/B75M

ASTM B8

ASTM B251

AWS AB.B
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Materials and Dimensions Standard

Cast-iron

Cray Irom Threaded Fiitings ANSI/ASME Bl6.4
Cast Iron Pipe Hlanges and Flanged Fittings  ASME B16.1
Malleable-iron

Malleable Irom Threaded Fittings ASME B16.3

Ductile-iron

Duciile-Iron and Gray-Iron Fiitings AWWA C110

Duciile-Iron Compaci Fittings for Water AWWA C153
Seruvice

Steel

Factory-Made Wrought Steel Buttwelding ANSI/ASME B16.49
Fittings

Buttwelding Ends ASME B16.25

Standard Specification for Pipang Fiitings ASTM A234/A234M
of Wrought Carbon Steel and Alloy Steel
for Moderate and High Temperature

Seruvice
Pipre Flanges and Flanged Fittings ASME B16.5
Forged Fittings, Sockei-Welding and ASME B16.11
Threaded
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: (Plastics Group A) A o5,5 sloSeciadls -0-Y -\
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(1)ABS (acrylonitrile-butadiene-styrene copolymer)
(Y)Acetal (polyformaldehyde)
(M)Acrylic (polymethyl methacrylate)
(H)Butyl rubber
(®)Cellulosics (cellulose acetate, cellulose acetate butyrate, ethyl cellulose)
(7)EPDM (ethylene-propylene rubber)
(Y)FRP (fiberglass-reinforced polyester)
(MNatural rubber
(?)Nitrile-rubber (acrylonitrile-butadiene-rubber)
(Y +)Nylon (nylon 6, nylon 6/6)
(Y V)PET (thermoplastic polyester)
(Y Y)Polybutadiene
(YY)Polycarbonate
(Y ¥)Polyester elastomer
(Y&)Polyethylene
() 7)Polypropylene
(YY)Polystyrene
(YAM)Polyurethane
(YY)PVC (polyvinyl chloride — highly plasticized, with plasticizer content greater than
Y «percent) (rarely found(
(Y +)PVF (polyvinyl fluoride)
(YY)SAN (styrene acrylonitrile)

(YY)SBR (styrene-butadiene rubber)
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(Y)Chloroprene rubber

(Y)Fluoroplastics (ECTFE - ethylene-chlorotrifluoro-ethylene copolymer; ETFE- ethylene-
tetrafluoroethylene-copolymer; FEP - fluorinated ethylene-propylene copolymer)

(Y)Silicone rubber
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(V)Fluoroplastics (PCTFE - polychlorotrifluoroethylene; PTFE - polytetrafluoroethylene)
(Y)Melamine (melamine formaldehyde)

(Y)Phenolic

(¥)PVC (polyvinyl chloride — flexible — PVCs with plasticizer content up to 20 percent)
()PVDC (polyvinylidene chloride)

(7)PVDF (polyvinylidene fluoride)

(Y)Urea (urea formaldehyde)
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Q=KJP=>P= (%)2 = (%)2 = 12.1 psi

1.85
2520 g =121+

Proz = Pro1 + Ppyy 1o, XS =Pro1 + 155 asr

= 12.1+ (0.124 x 13) = 13.7 psi

Q = KVP = 5.6V13.7 = 20.7 gpm

4.52(19.5420.7)1:85
( ) %13

Pio3 = Pioz + Ppyg, 10, XS =137+ (120)185(1.38)%87

= 13.7 4+ (0.125 x 13) = 15.3 psi

Q = KVP =5.6V15.3 = 21.9 gpm

4.52(19.54+20.7+21.9)1-85

P104_ = P103 + PL103_104 X S = 153 +

= 15.3 + (0.278 x 13) = 19 psi

Q = KVP = 5.6 V19 = 24.4 gpm

(120)1-85(1.38)+-87

4.52(19.5)1-85

(120) 1.85 (1_049)4.87

X 13

4.52(19.5+20.7+21.9+24.4)185 x (5.5 + 6)

P1:P104+PL104_1 ><S=190+

= 19.0 + (0.514 X 11.5) = 24.9 psi

(120)1.85(1.38)4.87
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keg = 5= == 17.3
oS
P,=P +P,, xS=249+ (122';312;58(62'?;:)54_87 x 10
— 249+ (0.072 x 10) = 25.6 psi
Q = kegVP = 17.3V25.6 = 87.5 gpm
Yo,8
P, =P, +P, . xS=256+ 2B 4,
2-3 (120)185(2.067)%87
= 256+ (0.260 x 10) = 28.2 psi
Q = kegVP =17.3V28.2 =91.9 gpm
F o,

4.52(265.9)185
(120)1:85(2.067)*87

P4=P3+PL3_4X5=28.2+ X(78+10)

= 28.2+4 (0.574 x 88) = 78.7 psi

(oo «-J U"“’i‘ Zo0) 0 0,5

PS = P4 + [PL4_5 X (HRiser + Leq(Check Valve) + Leq(OS& Y))] + (0-433 X HRiser) =

4.52(265.9)1-85
(120)185(4.026)*87

78.7 + | X (10 + 22 + 2)] + (10 x 0.433)

= 78.7 4+ (0.022 x 34) + 4.3 = 83.7 psi
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