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“  (Push-on Joint)”    
 

“  (Mechanical Joint)”   
    

“  (Coupling)”    
 

“  (Welding)”  
  

“  (Soldering)”   
 427   149  

“ -  (Oxy-Acetylene Welding)”  
  

 
 
3.  

 
3.1   

3.1.1 .15     
3.1.2 .17     
3.1.3 .81     
3.1.4 .126   
3.1.5 .171     
3.1.6 .237   
3.1.7 .249   
3.1.8 .256   :  
3.1.9 .276   
3.1.10 .277   
3.1.11 .281   
3.1.12 .382   :  
3.1.13 .383   :  
3.1.14 .427  
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3.1.15 .910     
3.1.16 .918     
3.1.17 .982     
3.1.18 .1021   
3.1.19 .1131   
3.1.20 .1139   
3.1.21 .1145   
3.1.22 .1271   
3.1.23 .1368   
3.1.24 .1413   :  
3.1.25 .1483   
3.1.26 .1484   
3.1.27 .1485   
3.1.28 .1490   
3.1.29 .1735   

3.2  American Society of Mechanical Engineering (ASME) 
ASME B40 Standard for Pressure Gauge 

3.3  American Society of Testing and Materials (ASTM) 
3.3.1 ASTM A193 Alloy – Steel and Stainless Steel Bolting Materials for High Temperature 

Service 
3.3.2 ASTM A194 Carbon and Alloy Steel Nuts for Bolts for High Pressure and High Temperature 

Service 
3.3.3 ASTM  A283 Low and Intermediate Tensile Strength Carbon Steel Plates 
3.3.4 ASTM A307 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile 

Strength 
3.3.5 ASTM  A320  Alloy Steel Bolting Materials for Low Temperature Service 
3.3.6 ASTM  A377  Standard Index of Specifications for Ductile Iron Pressure Pipe  
3.3.7 ASTM A1011 / A1011M  Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 

Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 
Formability, and Ultra-High Strength 
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3.3.8 ASTM B62 Standard Specification for Composition Bronze or Ounce Metal Casting 
3.3.9 ASTM B88 Standard Specification for Seamless Copper Water Tube 
3.3.10 ASTM B150 Standard Specification for Aluminum Bronze Rod, Bar, and Shapes 
3.3.11 ASTM C150 Portland Cement 
3.3.12 ASTM C296 Standard Specification for Asbestos-Cement Pressure Pipe 
3.3.13 ASTM D429 Test Methods for Rubber Property Adhesion to Rigid Substrates 
3.3.14 ASTM D2581 Standard Specification for Polybutylene (PB) Plastics Molding and Extrusion 

Materials 
3.3.15 ASTM D2657 Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings 
3.3.16 ASTM D2846 Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic 

Hot- and Cold-Water Distribution System 
3.3.17 ASTM D3262 Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced 

Thermosetting-Resin) Sewer Pipe 
3.3.18 ASTM D3517 Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced 

Thermosetting-Resin) Pressure Pipe 
3.3.19 ASTM D3754 Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced 

Thermosetting-Resin) Sewer and Industrial Pressure Pipe 
3.3.20 ASTM D3915 Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) and Chlorinated 

Poly(Vinyl Chloride)(CPVC) Compounds for Plastic Pipe and Fittings Used in Pressure 
Applications  

3.3.13 ASTM F477   Elastomeric Seals (Gaskets) for Joining Plastic Pipe  
3.3.14 ASTM F1370 Standard Specification for Pressure Reducing Valves for Water Systems 

3.4  American Water Works Association(AWWA) 
3.4.1 AWWA C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fitting for Water 
3.4.2 AWWA C105 Polyethylene Encasement for Ductile Iron Piping for Water and Other Lignids 
3.4.3 AWWA C110 Ductile-Iron and Gray-Iron Fittings for Water  
3.4.4 AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
3.4.5 AWWA C116 Protective Fusion-Bonded Epoxy Coatings Int.& Ext.Surf.Ductile-Iron/Gray-

Iron Fittings 
3.4.6 AWWA C151 Ductile-Iron Pipe, Centrifugally Cast, for Water or Other Liquids 
3.4.7 AWWA C200 Steel Water Pipe 6 Inches and Larger 
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3.4.8 AWWA C203 Coal Tar Protective Coating and Lining for Steel Water Pipelines Enamel and           
Tape Hot Applied 

3.4.9 AWWA C205 Cement Mortar Protective Lining and Coating for Steel Water Pipe 4 Inches 
and Larger Shop Applied 

3.4.10 AWWA C206 Field Welding of Steel Water Pipe 
3.4.11 AWWA C207 Steel Pipe Flanges for Waterworks Service, Sizes 4 In. Through 144 In.(100 

mm. Through 3600 mm.) 
3.4.12 AWWA C210 Liquid Epoxy Coating Systems for the Interior and Exterior of Steel Water       

Pipelines 
3.4.13 AWWA C213 Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water           

Pipelines 
3.4.14 AWWA C218 Coating the Exterior of Aboveground Steel Water Pipelines and Fittings 
3.4.15 AWWA C301 Prestressed Concrete Pressure Pipe, Steel-Cylinder Type 
3.4.16 AWWA C304 Design of Prestressed Concrete Cylinder Pipe  
3.4.17 AWWA C400 Asbestos–Cement Pressure Pipe, 4 In.–16 In. (100 mm–400 mm), for Water 

Dist. & Trans. 
3.4.18 AWWA C503 Wet-Barrel Fire Hydrants 
3.4.19 AWWA C507 Ball Valves, 6 In. Through 48 In.(150 mm. Through 1200 mm.) 
3.4.20 AWWA C517 Resilent Seated Cast-Iron Eccentric Plug Valves 
3.4.21 AWWA C530 Pilot-Operated Control Valves 
3.4.22 AWWA C902  Polybutyleme (Pb) Pressure Pipe. Tubing. and Fittings. 1/2 In. Through 3 In.. 

For Water 
3.4.23 AWWA C950 Fiberglass Pressure Pipe 

3.5  British Standard (BS)  
3.5.1 BS 21 Pipe Threads for Tubes and Fittings where Pressure Tight Joints are Made The Threads  
3.5.2 BS 534 Steel Pipes, and Specials for Water and Sewage  
3.5.3 BS 1387 Specification for screwed and socketed steel tubes and tubulars and for plain end 

steel tubes suitable for welding or for screwing to BS 21 pipe threads 
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3.5.4 BS 1873 Specification for Steel Globe and Globe Stop and Check Valves (Flanged and Butt-
Welding Ends) for the Petroleum, Petrochemical and Allied Industries 

3.5.5 BS 2494 Elastomeric Joint Rings for Pipework and Pipelines 
3.5.6 BS 4190 ISO Metric Black Hexagon Bolts, Screws and Nuts 
3.5.7 BS 4625 Specification for Prestressed Concrete Pressure Pipes (Including Fittings) 
3.5.8 BS 4991 Specification for propylene copolymer pressure pipe 
3.5.9 BS 5391 Acrylonitrile-Butadiene-Styrene (ABS) Pressure Pipe 
3.5.10 BS 7291 Thermoplastics pipes and associated fittings for hot and cold water for domestic 

purposes and heating installations in buildings.  
3.6  Canadian Standard (CSA)  

CSA B356 Water Pressure Reducing Valves for Domestic Water Supply Systems 
3.7 The German Institude for Standardization (DIN) 
 3.7.1 DIN 8074   Polyethylene (PE) - Pipes PE 63, PE 80, PE 100, PE-HD – Dimensions 
 3.7.2 DIN 8075   Polyethylene (PE) pipes - PE 63, PE 80, PE 100, PE-HD - General quality 

requirements, testing 
3.8  International Organization for Standardization (ISO) 
 3.8.1 ISO 161 Thermoplastics pipes for the conveyance of fluids -- Nominal outside diameters and 

nominal pressures  
3.8.2 ISO 428 Wrought Copper Aluminium Alloys Chemical Composition and Forms of Wrought 

Products 
3.8.3 ISO 2531 Ductile Iron Pipes, Fittings and Accessories for Pressure Pipelines  
3.8.4 ISO 4179 Ductile Iron Pipes for Pressure and Non-Pressure Pipeline Centrifugal Cement 

Mortar Lining General Requirements 
3.8.5 ISO 6600 Ductile Iron Pipe Centrifugal Cement Mortar Lining Composition Controls of Fresh 

Applied Mortar 
3.8.6 ISO 7005 Metallic Flanges 
3.8.7 ISO 15876  Plastics piping systems for hot and cold water installations -- Polybutylene (PB)  
3.8.8 ISO 16132 Ductile Iron Pipes and Fittings-Seal Coats for Cement Mortar Linings 

3.9  Japanese Industrial Standard (JIS) 
 3.9.1 JIS G3101  Rolled Steels for General Structure 

3.9.2 JIS G3457 Arc Welded Carbon Steel Pipes 
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3.9.3 JIS K6353 Rubber Goods for Water Works Service 
3.10 Steel Structures Painting Council (SSPC) 

SSPC SP10 Surface Preparation Specification No.10, Near White Blast Cleaning 
 
4.   
4.1   
4.2     

    
4.3    

    
4.4     

    
 

4.5     
 ( .)  

  3 /  
 

5.    
5.1   (Acrylonitrile Butadiene Styrene Pipe)  

5.1.1   
(1)    

(Acrylonitrile)  (Butadiene)  (Styrene) 
(2)   BS 5391 
(3)    1.0 

 (10 )  23  
(4)    1.35 

 (13.5 ) 
(5)    0.85 

 (8.5 ) 
(6)  39.5  (395 ) 

 23   BS 5391 
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5.1.2   
(1)    (Spigot End)  30  40  

 1/3  
(2)     

 
(3)   

  
(4)  

 50  
5.1.3   

(1)    
(2)   
(3)     
(4)  

 50  
 

(5)   

 50  
(6)    

  
5.1.4   

(1)   Non-Bleeding Type Coal 
Tar Epoxy  Protective Fusion-Bonded Epoxy Coatings  
AWWA C116  200  (0.2 ) 

 
(2)   Protective Fusion-Bonded 

Epoxy Coatings  (Coal Tar)  AWWA C210 
 AWWA C116  200  (0.2 

) 
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 5.1.5   
  

2.5  (25 )  60  
 

5.2   (Asbestos Cement Pressure Pipe) 
5.2.1   

(1)   
 .81  PP 20  ASTM C296  AWWA C400 

 5.00  
(2)   2  

.   . ( ) 
 1  .15    

.  . ( ) 
 5  .15    

5.2.2   
(1)    .126  

PJ 20 
(2)    .237  

5.2.3   (Gibault) 
(1)      
(2)  

 
(3)   ASTM 

A320 Grade B8 
(4)   JIS K6353 Class 1A  (Hardness) Hs70  5 

 BS 2494  (Hardness range (IRHD)) 66-75  
5.2.4   (Service Clamp) 

(1)      
(2)   .81  

PP20  ASTM C296  AWWA C400  1.0  
(10 ) 
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(3)   .281 
 55 

(4)    
.171  4.6  

(5)    JIS K6353          
BS 2494 

5.2.5   
(1)         

.918  
(2)    

210  (2,100 )  (Hardness)  
230 HB 

5.2.6  
(1)  

  
  

 
(2)   Non-Bleeding Type Coal Tar Epoxy 

 200  (0.2 ) 
 

 
(3)   Non-Toxic Liquid Epoxy Coating 

 (Coal Tar)  AWWA C210 
 200  (0.2 ) 

 
5.2.7  

(1)   .81 
(2)    1 
(3)   1.0  (10 

)   15  
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 1   
(  5.2.7) 

 
( .) 

 
( ) 

 
( ) 

100 – 300 
400 - 600 

2.5 
2.0 

15 
15 

 
5.3  (Chlorinated Polyvinyl Chloride Pipe) 

5.3.1  
(1)    ASTM D2846 
(2)    0.7   

(7 )   82  
(3)              

1.35  (13.5 )   23  
(4)    0.85 

 (85 ) 
(5)    ASTM D2846 
(6)    90 

 
(7)     150 

 
5.3.2  

(1)    
 (Tetrahydrofuran)  20  

(2)  
 25  

(3)   
5.3.3  
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5.3.4  
  ASTM D3915  ASTM D2846 

5.4  (Copper Pipe) 
5.4.1  

(1)     . 1139  ASTM B88 Type 
K, L  M 

(2)   K   
  33.0   

(330 ) 
(3)   L   

  26.7   
(267 ) 

(4)   M   
   

22.7  (227 ) 
5.4.2  

   
  

 (Bronze Union)   
  K  

5.4.3  
  

 
5.4.4  

(1)   1.0  (10 
) 

(2)   .1139  
5.5   (Ductile Iron Pipe) 

5.5.1   
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(1)    
ISO 2531  ASTM A377   1.0   
(10 ) 

(2)   
 1.35  (13.5 ) 

(3)     
0.85  (8.5 ) 

(4)   6.00    (Push-on Joint) 
   (Mechanical Joint)    

5.5.2   
(1)    (Push-on) 

 (Mechanical)  3  150  600 
   2  700  1,500   

 1   1,800  
(2)   (Spigot-Socket End) 

 (Socket end)  
AWWA C111  

(3)   
 

5.5.3   
 

 ISO 2531  AWWA C110 
5.5.4   

(1)    
Non-Bleeding Type Coal Tar Epoxy  Protective Fusion-Bonded Epoxy 
Coatings  AWWA C116  200 

 (0.2 ) 
 

(2)      
(Polyethylene Sleeve)   
AWWA C105 
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5.5.5   
(1)    (Cement 

Mortar)  ISO 4179  ISO 6600  ISO 16132  
Protective Fusion-Bonded Epoxy Coatings   (Coal tar) 

 AWWA C210  AWWA C116 
 200  (0.2 ) 

 
(2)    2 

  
AWWA C104  

 
 2   

(  5.5.5) 
 

( .) 
 

( .) 
150 – 600 
700 – 1200 
1500 – 1800 

5.0 ± 0.5 
6.0 ± 0.5 
9.0 ± 1.0 

 
(3)    (Socket Ends)  

Protective Fusion-Bonded Epoxy Coatings  (Coal Tar) 
 AWWA C210  AWWA C116 

 200  (0.2 ) 
 

5.5.6   
 

 15    
 3 
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 3   
(  5.5.6) 

 
( .) 

 
( . . .) 

 
( . . .) 

150 – 300 
400 – 600 
700 – 1000 
1200 – 1800 

50 
40 
32 
25 

25 
16 
10 
10 

 
5.6   (Fiberglass Pipe) 

5.6.1   
(1)     . 1483  

ASTM D3517  AWWA C950  
(2)    

. 1484  ASTM D3754 
(3)    

. 1485  ASTM D3262 
(4)   6   12  
(5)  

 1.0  (10 ) 
(6)    

1.35  (13.5 ) 
(7)     0.85 

 (8.5 ) 
(8)   

 (Thermosetting Resin)  
(9)   

 
5.6.2   
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5.6.3   
(1)    

  
(2)    

 
5.6.4   

 .1483 
5.7    (Galvanized Steel Pipe) 

5.7.1  
(1)    

  .277  2 
 .276  .277  BS1387 

(2)   6    8  
          150  
(3)   330   

(3,300 ) 
5.7.2   

(1)   
 

(2)   1  1  
(3)   .281 

5.7.3   
  .249 

5.7.4   
(1)   .277 
(2)    5.0  (50 

)  15   
(3)   2.0  (20 

)  15   
5.8    (Polybutylene (PB) Pipe) 

5.8.1   
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(1)   .910  AWWA C902  BS 7291  ISO 
15876 

(2)            
1.05  (10.5 )  27  

 .910  SDR 13.5  
(3)    

1.35  (13.5 )      
. 910   SDR11 

(4)    0.55   
(5.5 )  82  

.910  SDR13.5  
(5)     0.82  

(8.2 )  27  
 .910  SDR17 

(6)    .910  
PB2110  ASTM D2581 Type II Grade I Class C 

5.8.2   
(1)   (Socket Fusion)  (Butt 

Fusion)  
(2)    

     
   

ASTM D2657 
(3)    

   
 BS21 

(4)   
  

   
 BS21 
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(5)    BS2494 
 (Thermoplastic Elastomer)  ASTM F477 

 
 5.8.3   

(1)      
(2)     

 
(3)     

 .910 
(4)    

 
5.8.4   

(1)   .910 
(2)   

 2.0  (20 )  27  
 100   

 
(3)   

 2.0  (20 )  27   
 15    

5.9    (Polyetylene (PE) Pipe) 
5.9.1   

(1)    .982  DIN 8674  DIN 8675  ISO 161  
(2)     

1.0  (10 )  20  
 .928  PN 10 

(3)     
1.35  (13.5 )      

. 928  PN 16 
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(4)    0.85  
(8.5 )  . 982 

 PN 10 
(5)    (High Density 

Polyethylene)  .982  SFS 4231/32  DIN 8074/75 
 ISO R161  SFS 2336/37 

(6)   
 5.9.2   

(1)   (Butt Fusion)  
 (Stubend)    (Backing Ring)  

(2)   (Melt Flow Index) 
  0.5 

(3)   
 ASTM A320 Grade B8  

(Dry Lubrication High Alloy Metal Coating)  (Galling) 
 (Copper Aluminium Alloy)  ISO 428 

 (Copper Alloy)  ASTM B150 
(4)   BS4190 
(5)   .171 

 4.6  
(6)   (Backing Ring)   

ISO 7005 PN10 
(7)   (Backing ring) 

 ASTM A283 Grade C  JIS G3457   
Non-Bleeding Type Coal Tar Epoxy  Protective Fusion-Bonded Epoxy 
Coating   (Coal Tar)  AWWA C210 

 406  (0.4 ) 
 

5.9.3   
(1)  
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(2)          
 

5.9.4   
  .982 

5.10  (Polypropylene (PP) Pipe) 
5.10.1  

(1)   .1145  BS 4991 
(2)   (Polypropylene Resin)  

.1306 
(3)   0  80  
(4)              

1.0  (10 )  20  
 .1145  PN10 

(5)              
1.35  (13.5 )      

. 1145  PN 16 
(6)    0.85  

(8.5 )  . 1145 
 PN 10 

5.10.2   
 (Mechanical Joint)  

5.10.3   
 

 
5.10.4   

(1)  
 5.10.1  

(2)    .1145  
5.11  (Polyvinyl Chloride (PVC) Pipe) 

5.11.1  
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(1)   
  

1.35  (13.5 )  27 
 . 17  13.5 

(2)    
 0.85  (8.5 

)  27   . 17 
 8.5 

(3)    
 0.85  (8.5 

)  27   . 17 
 8.5 

(4)   
   

1.35  (13.5 )  27  
 .17  13.5 

(5)    1.43 
(6)   6  

5.11.2   
(1)   

 (Push Fit Insertion Joints)  (Rubber Gasket) 
 .1131  

(2)   
 

. 1032   
(3)   

 
(4)       

ASTM F477 
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(5)     
  1.0 

 (10 ) 
(6)   

 
(7)    (Backing Rings)     

 200 
 (2,000 )  230 HB 

  420 
 (4,200 )  250 HB 

(8)    ISO 7005 PN10 
(9)   (Backing Ring)  
          BS 2494  JIS K6353   Class III 
(10)  

 4 
 

 4   
(  5.11.2, 5.11.3) 

 
( .) 

 
( .) 

100 
150 
200 
250 
300 
400 

50 
61 
72 
84 
84 
98 

 
(11)   (Backing Ring) 

  ASTM A320 Grade B8 
 (Dry Lubrication High Alloy Metal Coating) 

 (Galling)   (Copper Aluminium 
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Alloy)  ISO 428  (Copper alloy)    
ASTM B150 

(12)   BS 4190 
 5.11.3   

(1)     
 

(2)    
  

(3)     4 
(4)      
(5)   .1131

 
(6)    

 200  (2,000 
)  230 HB 
  420  

(4,200 )  250 HB 
(7)     BS 21  
(8)    

   
(9)     

Non-Bleeding Type Coal Tar Epoxy  Protective Fusion-Bonded Epoxy 
Coatings  AWWA C116  200 

 (0.2 ) 
 

(10)    
Protective Fusion-Bonded Epoxy Coatings  (Coal Tar) 

 AWWA C210  AWWA C116 
 200  (0.2 ) 
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5.11.4  
(1)     

2.5  (25 )  60  
 

(2)   .17 
5.12   (Prestressed Concrete Pipe) 

5.12.1   
(1)    BS 4625  AWWA C301 
(2)   AWWA C304 
(3)    

 1.0  (10 ) 
(4)    10  

5.12.2  
(1)   (Bell and Spigot Joint) 
(2)   
(3)   
(4)   . 237 

5.12.3  
(1)   
(2)    Non-

Bleeding Type Coal Tar Epoxy  Protective Fusion-Bonded Epoxy 
Coatings  AWWA C116  200 

 (0.2 ) 
 

(3)   Protective 
Fusion-Bonded Epoxy Coatings  (Coal Tar) 

 AWWA C 210  AWWA C116 
 200  (0.2 ) 
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5.12.4  

 2.5  (25 )  60  
 

5.13   (PVC Lined Steel Pipe) 
5.13.1   

(1)   . 1490  BS 1387 
 .276  AWWA C200  BS 534  JIS G3457 

(2)   
 

(3)   
  

(4)   
(5)   

 1.0  (10 ) 
 .1490  BS 1387 

5.13.2   
  

 
5.13.3   

 
5.13.4   

 5.0  (50 ) 
 30   27  

 .1490  BS 1387 
5.14   (Steel Pipe) 

5.14.1   
(1)   .276  AWWA C200  BS 534 

 JIS G3457 
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(2)    
1.0  (10 ) 

(3)    
1.35  (13.5 ) 

(4)     
0.85  (8.5 ) 

(5)     
 .1735  ASTM A283 Grade C  Grade D  ASTM 

A1101/1101M Grade 30 33 36 40 45  50  JIS G3457  JIS G3101 Class 
SS400  

(6)    (Butt Weld) 
 

 .427  AWWA C206 
(7)  

  1  
 3  5   6   9   

 
 

5.14.2   
(1)   (Mechanical and Flexible Couplings)  

 2.0  (20 ) 
 5    (Sleeve) 

 (Spherical-Sleeve)  
(2)   (Mechanical and Flexible Couplings) 

 
(3)   (Mechanical and Flexible Couplings) 

 BS2494  JIS K6353 Class 1A 
 

(4)  ( Mechanical and Flexible 
Couplings)  .171  4.6  ASTM 
A307 Grade B  



. 3101-51:   27 

(5)   (Restrained Joints)  (Harness Lugs) 
 

 (Tie Rods)  ASTM A193  B7 
  ASTM A194 

 2H  
(6)   (Flanged Joints) 

 
 AWWA C207  

(7)   
 .171  4.6  ASTM A307 Grade B 

 
(8)   

  JIS K6353 Class III  BS2494 
 

5.14.3   
(1)  (Mechanical Coupling) 

  (Restrained Joint) 
(2)   
(3)   150   700  

 (Mechanical Coupling) 
(4)   800  1,500  

 Surfaced Sleeve Welding 
(5)   150  1,800  

 1,800    
 6   

5.14.4   
(1)   

 AWWA C203   Coal Tar Enamel  
 Bonded Double Asbestos-Felt  Coal Tar 

Enamel,   (Glass-Fiber Mat)   Bonded Asbestos-Felt 
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Wrap   Glass-Fiber Felt 
 

(2)   
  

 SSPC-SP10 (Steel Structured Painting Council)  
Non-Bleeding Type Coal Tar Epoxy  
150  (0.15 )  Epoxy- Resinous Micaceous 
Iron Oxide   60   (0.06 

)  
 AWWA C218 

(3)    Non-Bleeding Type Coal Tar 
Epoxy   100  (0.1 ) 

 
 AWWA C218 

(4)    Non-Toxic Liquid Epoxy 
Coating  (Coal Tar)  AWWA C210 

 400  (0.4 ) 
 

(5)    (Cement Mortar) 
 Non-Toxic Liquid Epoxy 

(6)   
   

 AWWA C205 
  5  

  
 1  3       

0.5  1  ASTM C150 Type I  Type II 
 4  5  100 

 
  (Moist Curing) /  
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(Accelerated Curing)   
 

 
 5   

 AWWA C205 
(  5.14.4) 

 
( .) 

 
( .) 

100 – 250 
300 – 500 
600 – 900 

1000 - 1500 

6 
8 
10 
13 

 
(7)   Non-Toxic Liquid Epoxy 

 (Blast)   
 SSPC-SP10  Protective  Fusion-Bonded 

Epoxy Coatings  (Coal Tar)  AWWA 
C213  406   (0.4 ) 

 
(8)  

 AWWA C203  BS534 
 

(9)    
AWWA C203  

5.14.5  
(1)   .276 
(2)   

 6 
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 6   
(  5.14.5) 

 
( .) 

 
 

( . . .) 

 
 

( . . .) 

 
 

( ) 
100 – 250 

300 
400 
500 
600 

700 – 800 
900 – 1500 
1800 – 2100 

50 
40 
35 
30 
25 
20 
20 
20 

50 
50 
50 
35 
35 
35 
30 
25 

5 
5 
5 
10 
10 
30 
30 
30 

 
(3)   

 1.5  (15 )   
2  

5.15   (Air Chamber) 
5.15.1   

   
5.15.2     

(1)   
(2)   
(3)   20   450 

 
(4)   (Cap)  
(5)   

 
5.15.3   
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5.16  (Air Release Valve) 
5.16.1  

(1)   .1368  
(2)   1.0  (10 ) 

 .1368  PN10 
(3)    25   

 
(4)    50   

 
(5)    

 7 
 

 7   
(  5.16.1) 

 
( .) 

 
( .) 

 

100 
200 
300 
600 

25 
50 
80 
100 

 
 
 
 

 
5.16.2  

(1)    
 . 1368  

(2)     
(3)   0.75 – 0.80 
(4)    BS 2494  

JIS K6353 class III  Hs60+5 
(5)   

  . 171  4.6 
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5.16.3  
(1)    

  
 

(2)   .1368 
5.17  (Angle Valve)  

5.17.1  
(1)    

1.35  (13.5 ) 
(2)   (pH)  6  12 

 0.6   52  
5.17.2  

(1)   
  

   
  

(2)      
(3)        
(4)    Non-Bleeding Type Coal Tar Epoxy 

 200  (0.2 ) 
 

(5)    
Protective Fusion-Bonded Epoxy Coatings (Coal Tar) 

 AWWA C210  AWWA C116 
 200  (0.2 ) 

 
5.17.3   
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5.18  (Ball Valve) 
5.18.1  

(1)    AWWA C507 
(2)    

 . 281 
  

 
 

(3)    
(4)   

 1.0  (10 ) 
(5)    

1.35  (13.5 ) 
(6)    (pH)  6  12 

 0   52  
5.18.2  

(1)   50   
  ASTM B62 

(2)   65  
  ASTM B62  

(3)    210 
 (2100 )  510 

 (5100 )  
(4)    (Polytetrafluorothylene  Teflon) 

 
(5)   (O-Ring)  BS 2494  

JIS K6353 
(6)   (Stem)  

 380  (3800 )  
 510  (5100 )  
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5.18.3   
 AWWA C507 

5.19  (Blow Off) 
5.19.1  

(1)    
 

(2)   100  
 300  

(3)   150  
 600  

5.19.2  
(1)     
(2)    

 ISO 2531  AWWA C151  
 AWWA C200   

(3)    .256 
5.19.3  

. 256 
5.20   (Butterfly Valve) 

5.20.1   
(1)    .382  
(2)    

1.0  (10 ) .382 
 PN 10 

(3)    
1.35  (13.5 ) 

(4)    (pH)  6  12 
 0.6   52  
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5.20.2  
(1)    

    
 (Shaft Seals)   

(2)   
 

(3)   150   
(4)   150  

 
(5)   
(6)        
(7)   Non-Bleeding Type Coal Tar Epoxy 

 200  (0.2 )  
 

(8)   Protective Fusion-Bonded Epoxy Coatings 
 (Coal Tar)  AWWA C210  AWWA 

C116  200  (0.2 ) 
 

5.20.3   
 .382 

5.21   (Check Valve) 
5.21.1  

(1)    . 383  
(2)   

 1.0  (10 )  .
383  PN 10  

(3)   
 1.35  (13.5 ) 

(4)  (pH)  6  12 
 0.6   52  
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(5)    
 90    

50   
 65 

 
(6)   15 

 50    
 65 

 
5.21.2  

(1)    
  

(2)     
 

(3)     
 

(4)        
(5)   Non-Bleeding Type Coal Tar Epoxy 

 200  (0.2 )  
 

(6)    Protective Fusion-Bonded Epoxy 
Coatings     (Coal Tar)  AWWA C210 

 200  (0.2 ) 
 

5.21.3   
 

. 383 
5.22  (Diaphragm Valve) 

5.22.1  
(1)   AWWA C530 
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(2)   
 1.35  (13.5 )   20  

5.22.2  
(1)     
(2)   

 (Teflon)  
(3)     

 
(4)     
(5)         

5.22.3  
 

  AWWA C530 
5.23  (Fire Hydrant) 

5.23.1  
(1)     AWWA C503  
(2)   1.0  (10 

) 
5.23.2  

(1)       
 

(2)    
(3)    
(4)    
(5)   JIS K6353  BS 2494 
(6)      
(7)    (Alkyd Primer) 

 35  (0.035 ) 
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(8)    (Alkyd Primer) 
 35  (0.035 ) 

  
5.23.3  

 2.0  (20 ) 
 30   

5.24  (Float Valve) 
5.24.1  

(1)   1.2  (12 
) 

5.24.2  
(1)     
(2)   (Hydraulic Operated) 

 (Diaphragm Actuated Globe)  (Angle Pattern) 
(3)  -  

5.24.3  
 

5.25  (Foot Valve) 
5.25.1  

(1)    1.0  (10 
) 

(2)    – 10  80  
5.25.2  

(1)       
 

(2)         
 

(3)     
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5.25.3  
  1.6  

(16 )  
5.26  (Gate Valves) 

5.26.1  
(1)   . 256  
(2)   . 1413 
(3)     

1.0  (10 ) 
(4)     

1.35  (13.5 )  
(5)   (pH)  6  12 

 0.6   52  
5.26.2  

(1)     
65   

 
    

  
  (Copper-Aluminium 

Alloy)   (O-Ring)  
 BS 2494         

JIS K6353 CLASS III 
(2)    15  

50   
 

(3)  65  
 -  

 
(4)   65 

-  
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(5)    
 

(6)   
 . 171  4.6  

(7)        
(8)    (Bonding)  (Vulcanizing) 

 ASTM D429 
(9)      

28 × 28   33 × 33   50  
(10)  -  

  300  375 
  450   100   150   200  

400   
(11)   Non-bleeding Type Coal Tar Epoxy 

 200  (0.2 ) 
 

(12)   Non-Bleeding Type Coal Tar 
Epoxy  150  (0.15 ) 

 Epoxy  Resinous Micaceous Iron Oxide (MIO)  
 60  (0.06 ) 

 
(13)     

Protective Fusion-Bonded Epoxy Coatings  (Coal Tar) 
 AWWA C210    AWWA C116 

 200  (0.2 ) 
 

5.26.3  

 .256  .1413 
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5.27  (Globe Valve) 
5.27.1  

(1)   BS 1873  
(2)   

 1.0  (10 ) 
(3)    

1.35  (13.5 ) 
(4)   pH  6  12 

 0.6   52  
5.27.2  

(1)    
65  

  
  

   
  

(2)    50 
  

(3)   
 

(4)    
(5)       
(6)   Non-Bleeding Type Coal Tar Epoxy 

 200  (0.2 ) 
 

(7)   
Protective Fusion-Bonded Epoxy Coatings  (Coal Tar) 

 AWWA C210  AWWA C116 
 200   (0.2 ) 
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5.27.3  
   

BS 1873 
5.28   (Plug Valve) 

5.28.1  
(1)   AWWA C517 
(2)    

1.0  (10 ) 
(3)    

1.35  (13.5 ) 
5.28.2  

(1)     
(2)   
(3)   
(4)   (O-Ring) 
(5)    (Sleeve) 

  
 

5.28.3  
  

AWWA C517  
5.29  (Pressure Gauge) 

5.29.1  
(1)   ASME B40 
(2)  

     
5.29.2  

(1)   
 100  

(2)    1.5  2.0 
  1 %  
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(3)    
(4)   
(5)   

(kg/cm.2)   (PSI)   (Bar)   (kPa) 
 (mm. Hg.) 

(6)     (Snubber Connector) 
          

5.29.3  
 

ASME B40 
5.30  (Pressure Reducing Valve) 

5.30.1  
(1)    ASTM F1370  CSA B356 
(2)    (Pilot Operated) 

 (Diaphragm Actuated) 
(3)   Y  (Globe)  

 
(4)   2 .5    

(25 )  
(5)   0.5- 2.0  (5 - 20 

)  0.07 – 0.25  (0.7 – 2.5 
) 

(6)    0.6   
80  

5.30.2  
(1)       

         
(2)       
(3)   2    (Pilot Valve)  (Main 

Valve)  
(4)    (Pilot Valve)  
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(5)    (Main Valve)  (Globe Pattern)  
         (Angle Pattern) 
(6)    
(7)    
(8)     Reinforced NBR   
         BS 2494  
(9)    NBR  BS2494  
   
(10)   
(11)  (Pilot Valve)  
(12)  
(13)   

5.30.3  
 

 ASTM F1370 
5.31  (Strainer) 

5.31.1  
 (1)  2.0  (20 

)  1.5  
5.31.2  

(1)   Y (Y-Pattern)  
 

(2)   
(3)   50    
(4)   65   

 
(5)   8  
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 8  
(  5.31.2) 

  
( ) 

  
( ) 

20  50 0.75 
65  150 1.50 
200  300 3.00 

 300 6.00 
 

5.31.3  
 

5.32  (Water Hammer Arrestors)  
5.32.1  

 (1)  
  

        
 (2)    1.0 

 (10 ) 
5.32.2  

(1)    K  L 
(2)     

(Rubber O-Ring) 
 

5.32.3  
(1)     

.  

.  

.   
(2)    
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5.32.4   

 
5.33  (Water Meter) 

5.33.1  
(1)   . 1021   

. 1271  
(2)   1.0  (10 

)  1.5  
5.33.2  

(1)   
(2)   BS 21 

5.33.3  
 

.1021  .1271 
6.   
6.1  ( . 301-2528) 
6.2  ( . 304-2528) 
6.3  
6.4  
6.5   . . .1004-16 
6.6 American Water Works Standards. 
6.7   . . .3004-40    
6.8 ., “  ” 
6.9 .   (2537), “   1”, 

  
6.10 .   (2537), “   2”, 

 
6.11 Texas Water Utilities Association, “Manual of Water Utility Operations”, Public Works 

Publications. 
6.12 Reno C. King, “Piping Handbook”, McGraw-Hill Book Co. 
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6.13 S.R. Qasim, E.M. Motley, G. Zhu, “Water Works Engineering”, Prentice Hall. 
6.14 E. W. Steel and T.J. MeGhee (1979), “Water Supply and Sewerage”, McGraw-Hill Book Co. 
6.15 S.K. Garg, “Water Supply Engineering”, Khanna Publication. 
6.16 Larry W. Mays, “Water Distribution Systems Handbook”, McGraw-Hill Book Co. 
6.17   , “   ”,    ( )   
6.18   (2545), “ ”,    ( )   
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