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UNIT CONVERSION 

FORCE(gj ) 

Newton Kilonewton Kilogrom Force Pound Force 
N KN Kgf Ibf 

1 0.001 0.102 0.225I 
1000 1 101.97 224.81 

9.807 0.0098 1 2.205 
4.448 0.0044 0.454 1 

PR URE AND LIQUID HEAD(<fJ~ ~I ~-9-) 

Newton 
per Square Millbor Bar 

Metre (102N/m2) (102N/m2) 

N/m 2 
mbor bar 

Kilogrom Foree Pound Force 
per Square per Square 
Centimetre inch 
kbf/cm2 

I Ibf/in2 

Foot of 
woter 
ft H2 O 

Meter of 
water 
m H2O 

Milimeter 
of 

Mercury 
mm Hg 

Inch 
of 

Mercury 
in Hg 

1 0.01 10-:0 1.02x 10 1 .45x 1 0-­ 3.3xl0 1.02xlO 0.0075 2.95xlO· 
100 1 0.001 1.02xl0-;) 0.0145 0.033 0.0102 0.75 0.029 
10 
98067 ~.981 

1.02 
1 

14.5 
14.22 

33.455 

32.808 

10.2 
10.0 

750.1 
735.6 

29.53 
28.96 

6895 68.95 0.069 O. 2.307 0.703 51.71 2.036 I 

2989 29.89 0.03 0.0305 I 0.433 1 0.305 22.42 0.883 
9807 98.07 0.098 0.1 I 1.42 3.28 I 

I 1 73.55 2.896 ! 
133.3 1.333 0.0013 0.0014 0.019 0.045 0.014 1 0.039 
3386 33.86 0.0338 10.0345 0.491 1.133 0.345 25.4 1 

1pa=lN/m2 
, lmmHg=1torr, ~:x~ z.,:: CPlgJ(lotm)=101325poscals=1.03323kgf/m2 

VELOCITY(~s:. ) 

Metre Foot Metre Foot Kilometre Mile 

per second per second per minute per minute per hour per hour
Im/s ft/s I m/min ft/min km/h mile/h 

1 3.281 60 196.85 3.6 2.2369 
0.305 1 18.288 60 1.0972 0.6818 
0.017 0.055 1 3.281 0.06 0.0373 
0.005 0.017 0.305 1 0.0183 0.01136 
0.278 0.911 16.667 54.68 1 0.6214

I 

0.447 1.467 26.822 88 1.6093 1 

MASS FLOW RATE(~~ *~~) 

Kilogrom Pound Kilogram Pound Tonne 
U.K.Ton/hourper second per second per hour per hour per hourI Ib/s kg/h Ib/h ton/h t/h 

1 2.205 3600 7936.64 3.5431 3.6 
0.454 1 1633 3600 1.607 1.633 
2.78x10-- 6.12x 10-' 1 2.205 9.84x 10-" 0.001 
1.26xl0-" 2.78x 1 0-- 0.454 1 4.46x 10-- 4.45x10-­

0.282 0.622 1016 2240 1 1.016 
0.278 0.612 1000 2204.6 0.9842 1 

VOLUM Ie RATE OF FLOW(x11~ if~ ) 

Litre Litre Cubic Metre Cubic Metre Cubic Metre I U.K.Gollon U.s.Gallon U.S.Barrel 
per second per Minute per Hour per Hour per Hour per Minute per Minute per Day 

I/s I/min rrf/h ftJ'h ttYmin U.K.gol/min U.5.gol/min U.S.barrel/ d I 

1 60 3.6 127.133 2.1189 13.2 15.85 543.439 
0.017 1 0.06 2.1189 0.0353 0.22 0.264 9.057 
0.278 16.667 1 35.3147 0.5886 3.666 4.403 150.955 
0.008 0.472 0.0283 1 0.0167 0.104 0.125 4.275 
0.472 28.317 1.6990 60 1 6.229 7.480 256.475 

I 0.076 4.546 0.2728 9.6326 0.1505 1 1.201 41.175 
0.063 3.785 0.2271 8.0209 0.1337 0.833 1 34.286 

10.002 0.110 0.0066 0.2339 0.0039 I 0.024 0.029 
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DIMENSIONAL STANDARDS FOR P1PING COMPONENTS 

COMPONENT 	 STANDARDS 

Stondard or 	 Specification Designation 

80lting 

- .. 	 Square and Hex 80lts and Screws. Inch Series. Including Hex Cop Screws and Log Screws --- ------ ---­ ANSI 818.2.1 

Square and Hex Nuts -------- ----- ----------- ------------------ --- ASME 818.2.2 

Metallic Fittings, Valves, ond Flanges 

Ductile Iron Fittings, 3 Inch Through 24 Inch, for Gas --------------------------------- ----- ANSI A21.l4 
Cost Iron Pipe Flanges and Flanged Fittings, Closs 25,125,250 and 800 --------- ----------- ASME 816.1 

Malleable Iron Threaded Fittings, Closs 150 and 300 -- ------------------------- ---------- ASME 816.3 
Cast Iron Threaded Fittings, Closs 125 and 250 ------------------- ----------------- -- ASME 816.4 
Pipe Flanges and Flanged Fittings ---------------------------- --------- - ASME 816.5 
Factory-Mode Wrought Steel Buttwelding Fittings ------ ------------ ----------- ------ ASME 816.9 
Face-to-Face and End-to-End Dimensions of Ferrous Valves ------------------- ---- ------ ASME 816.10 
Forged Steel Fittings, Socket Welding and Threaded ------------------------------- ASME 816.11 
Ferrous Pipe Plugs, Bushings, and Locknuts With Pipe Threads ------------------- -------- ASME 816.14 
Cost 8ronze Threaded Fittings, Class 125 and 250 --------------- --- --------- ASME 816.15 
Cost Copper Alloy Solder Joint Pressure Fittings ---------------- ----------------------- ANSI 816.18' 
Wroughl Copper and Copper Alloy Solder Joint Pressure Fittings -------------------------- ASME 816.22 
Bronze Pipe Flanges and Flanged Fittings, Class 150 and 300 ----------------------------- ASME 816.24 
Cast Copper Allay Fittings for Flared Copper Tubes ------------------ ------------- ASME 816.26 
Wrought Steel 8uttwelding Short Radius Elbows and Returns ------------- ------------- ASME 816.28 
Lorge Diameter Steel Flange --------------------------------------- ----------- ASME 816.47 

Valves, Flanged and 8uttweJcjing End -- ------------------ ----------------------- ASME Bi6.34 
Steel Orifice Flanges, Closs 300, 600, 900, 1500 AND 2500 ----------------------- ----- ASME 816.36 

Malleable Iron Threaded Pipe Unions, Class iSO, 250, and 300 ----------------- ---------- ASME 816.39 
Ductile Iron Pipe Flanges and Flanged Fittings, Class 150 and 300 ----------- ------------------ ASME 816.42 
Ductile Iron Plug Valves, Flanged Ends ------- ------------- ---------------------- -API 593 
Wafer Check Valves ---------------- ------------- ----------------------- *API 594 

Steel Plug Valves, Flanged or Buttwelding Ends ------------------------------------------ ­ API 599 
Steel Gate Valves, Flanged and 8uttwelding Ends -- -------------------------------------- ­ API 600 
Compact Carbon Steel Gate Valves -------------------------------------------- ---- ­ API 602 
Closs 150, Corrosion-Resistant Gate Valves --------------------~---------------------- API 603 

Compact Corban Steel Gale Valves (Extended Body) ---------------------------------------- API 606 
8utterfly Valves, Lug- Type and Wafer-Type -- --------------- ----- ---------- -- ------ ----­ API 609 
Ductile-Iron and Gray-Iron Fittings, 3 Inch Through 48 Inch, for Waler ond other Liquids ------------- ­ AWWA C110 
Steel Pipe Flanges for Water Works Service, 4 Inch Through 144 Inch ---------------------------- ­ AWWA C207 

Dimensions for Steel Water Pipe Fittings ---- ------------------------------------------ ­ AWWA C208 
Gate Valves, 3 Inch Through 48 Inch, for Water and Sewage Systems ---------------------------- ­ AWWA C500 

Rubber-Seated 8utterfly Valves --------------- ---------- ----------------------- ­ AWWA C504 

Standard Finishes for Contact Faces af Pipe Flanges and Connecting-End Flonges of Valves ond Fittings MSS SP-6 

Spot Facing for 8ronze, Iron and Steel Flanges -------------------------------- -------- ­ MSS SP-9 
Standard Maeking System for Valves, Fittings, Flanges, and Unions ---------------------- ------- ­ MSS SP-25 

Corrosion-Resitant Gate, Globe, Angle ond Check Valves With Flanged and Bultweld Ends ---------------- ­ MSS SP-42 
Wrought Stainless Steel 8uttwelding Fittings ---- -------------------------------------- ­ MSS SP-43 
Steel Pipe Line Flanges ------------------- ----------- --------------- ------ MSS Sp-44 



4 
DIMENSIONAL STANDARDS FOR PIPING COMPONENTS 

COMPONENT STANDARDS 

Standard or Specification 

Metallic Fittings, Valves, and Flanes (Cont'd) 
- . 

8ypass and Drain Connection Standrad -- --------------- -------------- --------

Closs 150LW Corrosion Resistant Cost Flanges and Flanged Fittings ------ ----- ­

High Pressure Chemical Industry Flanges and Threaded Stubs for Use with Lens Gaskets ------------- ­
Cost Iron Gate Valves, Flanged and Threaded Ends ------ ------- ----- ­

Cost Iron Swing Check Valves. Flanged and Threaded Ends -- -- ------ - - ---- --- ---- - -- ----- ---­

8011 Valves With Flanged or Buttwelding Ends for General Service ------------------------ ­

Specification for High Test Wrought Buttwelding Filtings --------------- ------ ---------- ­

Socket-Welding Reducer Inserts ----------------------- -------- ­

Bronze Gate, Globe, Angel and Check Valves - -------- ------ ---------------------- ­
Stainless Steel, Bonnetless, Flanged. Knife Gate Valves ---- ------------ ­
Carbon Steel Pipe Unions, Socket-Welding and Threaded ------------- ----------- ­

Cost Iron Globe and Angle Volves, and Threaded Ends ------------- ------ ­
Diaphragm Type Valves - ------------- ------ ­

Refrigeration Flare Type ------ ------------ ---------------------- ­
hydraulic Tube Fittings ------ ------- ----- ­

Hydraulic Flanged Tube. Pipe. and Hose Connections, 4-8olt Split Flanged Type ----------------- ­

Metallic Pipe and Tubes 

Ductile Iron Pipe, Centrifugally Cost in Metal Molds or Sand-Lined Molds for gas ------------------- ­
Welded and Seamless Wrought Steel Pipe ---------------------- ------- -------- ­
Stainless Steel Pipe ------- ---- ---------------------- ---------------- ­
Seamless Low Carbon Steel Hydraulic Line Tybing ------------ ------- ------

Glonged Cast-Iron and Ductile-Iron Pipe with Threaded Flanges -------------------------------- ­
Thickness Design of Ductile-Iron Pipe ---------------------- ------------ ­
Ductile-iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for Water and Other Liquids -------- ­

Steel Water Pipe 6 Inches and Larger -- --------------------------------------------- ­

Miscellaneous 

Unified Inch Screw Threads (UN and UNR Thread ------ -------- ------------------ ­
Pipe Threads (Except Dryseal) ----- ------------------- ------- ---------------
Druseal Pipe Threads (Inch) ---------------- ------------------------- ­
Hose Coupling Screw Threads ------------------------- ---------------- ­
Ring-Joint Gaskets and Grooves for Steel Pipe Flanges --------- -------------- ------- ­

Nonmetallic Flat Gaskets for Pipe Flanges ---------------------------- ---------------

Buttwelding Ends -- - ---.----- ----- -- ------------- ---- ---- ------ ------- --- --- ­
Surface Texture -------- - -- -- ---------- -'--- - --------- - -- --------------- ---- ­

Threading, Gaging and Tjread Inspection of Casing. Tubing, and Line Pipe Threads -------------------- ­

Metallic Gaskets for Piping, Double-Jacketed Corrugated and Spirol Wound ---- ------------------ ­

Rubber GaSket Joints for Cost-Iron and Ductile-Iron Pressure Pipe and Fittings - --------------- ­
Pipe Hangers and Supports - Materials, Design, and Manufacture -- ----- ----------------- ­

Silver 8razing Joints for Wrought and Cost Solder Joint Fittings ---------------- -------- ­

Screw Threads and Gaskets for Fire Hose Connections ---------------------- ----------- ­

PAGE 


Designation 

MSS SP-45 

MSS SP-51 

MSS SP-65 

MSS SP-70 

MSS SP-71 

MSS SP-72 

MSS SP-75 

t,ASS SP-79 

MSS SP-80 
MSS SP-81 

MSS SP-83 

MSS SP-85 

MSS SP-88 
SAE J5i3 

SAE J5i4 
SAE J518 

ANSI A21.52 

ASME 836.1 OM 
ASME 836.19M 

ANSI 893.11 
AWWA C115 
AWWA C150 
AWWA C151 
AWWA C200 

ASME B1.1 
ASME 81.20,1 

ANSI 81.20.3 

ASME B1.20.7 
ASME 816.20 

ASME 816.21 

ASME B16.25 
ASME 846.1 

API 58 

API 601 
AWWA Cill 

MSS SP-58 

MSS SP-73 

NEPA 1963 
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PIPING DESIGN DATA NPS 1/2" PAGE 

PIPING PARTS DIMENSION AND \NEIGHT 15mm 

UPPER DIM.:FOR SCH.160/6000LB.LOW(R DIM.:1N ( ) :FOR SCH.40/80/3000LB 

THREDOLET SOCKOLET
28.7 223 28.7 341 
 90.7 

rd~ (25.5) 96[1(20:7) (~L: (p,'5 (87.5)

In ~ ~I ~~ Imi: rdJl~- tti3- ~ ~ ~~ ~ .clP! «dR 
S.NIP::LE~PIPE 90' ELBOW 45' ELBOW TEE ~ eCOUPLING ELBOW CR T~~ 

30 
_,_90_ ~ I(~~'~~ W GJI I . 35 35-=::-;:;:)I 


WEIGHT 
RATING A B C (kg) 

ft ~,' o::rr--- H h-.::)-a8ft ~- . --C3- ~--~ ~~ ~IGB ~IO~--i~ ~ STD.3000LB 25.4 34.9 31.7 0.11 
S.NIPPLE SCREwED :

MIN.PIPE ELBOw+ ELBOW OR CAP . BOSS(SW) f- 6000LB 31.7 44.5 39.7 0.20 
- . I 


STD. 25.4 34.9 31. 7 0.05G 

rnJ 
D TE:~I ~ 35 35:
w. G XS 25.4 34.9 31.7 0.10"'lD I! . M 11~: o~--~----+-~~-4~~--~------r-----~ 

(f1 SCH.160/XXS 31.8 44.5 39.7 0.23tb « 1Jj- lfffi- ~ -~ ~I~ fEJ I BONNEY FORGE'S STANDARD FITTING 

~ WN S.O OR S.W+PIPE W.N+PIPE !S.O OR S.W 
S.W +PIPE . + ELBOW OR TEE + ELBOW OR TEE BOSS(NPT) 

PIPE: ANSI B36.10 & 35.19 FORGED FITTING ANSI B16.11 ROOT GAP=3mm 


ANSI B16.5 WEIGHT OF FLANGE (kg) 


TAPE Cl.125FF CL.300 Cl.600 Cl.300 Cl.500 Cl.900 Cl.1500 CL.2SJO 
RATING S.O W.N BLIND 


CL.150RF RF RF RJ RJ RJ RJ RJ 


A 89 I 95 95 95 95 121 121 133 CL.150 0.4 0.5 0.5 


,-~B____~~1~1.~2~__~1~4.~3~__~2~0.~7~__~19~.9~+-_1~9~.9~~~2~8~.7~~~2~8~.7~~~3~6.~5~~~C~l.~3~00~~__0~.~6__+-~0~.8~-+__~0~.9~-T-------
~__C____-r__l~5.~9~~~2~2~.2~__~2~8~.6~1___-__~___-__~___-__~___-__~__-__~m~C~L~.6~00~~--~0·78--+-~0~.9~-+--~0~.9~-T-------
r-__D____-r~4~3___r~5~0--~~5~6--~-----_+------~------~I------~-----~~~C~L~.9~O~0~----1.78--~--1~.9~~--~1~.8~~--------
r-~E~---r~4~7~.6~~~5~2~.4~~~5~8~.8~1--~5~8.~0_+1--~58~.0~~~66~.~7-+__~66~.~7~~7~9~.L__ ~~C~L~.1~50~0~--_71.~8--1_~1~.9~~--~1~.8~~------_ 


F 100 I 100 110 - - - - - Cl.2500 .3.2 3.2 3.2 


G 130 140 140 140 140 150 150 160 I 


H *Bolt Holes are VS" larger than 

bolt diameters.
J I I 


K 

N 6.4 12.7 19.1 I 


1-, NO. 4 4 4 4 4 4 4 4 Cl.800 SW
o RA TING & CONN. (API 602) 
mrL~S_TU~D~__~6~5__+-~7~0__+-~8~5~~I--~80~~1~8~0__4-~11~5~~_1~1~5__+-~i~3~0~<~----------------,----+---,~~---'r---

5_0 5_5)--__L_M_A_C_H-t-__ __-+-__ __-\-R_IN_GS.:::.....-NO_.....:----=~1.:..:.;~..J----=':~~~;--+_-:"":"~0=-2__+-_::..:..:~~=--~~R.d....:...1.~~ ~ ~,33 ~ I I~Wf:~)T f--M_G:_~_:-+_8_L4--+_1_:_4+-_:3--1,-T __ 


)--_B_._C__._0-t-__6_0_.5__~-66-.-5--~~66~.5~4-----_+------~-8~2.:..:.6--+_....:..8~2.....:..6~~_8_8_.~~~ 6 6 ~ 

r-------~------~----~----~______~____ ____~____~~ ~ ~ ~ ~G-L-0-BE_4--8d-.1-1-5-1-r-7-6-t-----L______L_ 

s: APPROXIMA TE OIST ANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE GLOBE CHECK CHECK 84 45 


RATING & CONN. CL.150# RF Cl.300# RF CL.600# RF Cl.900# RF CL.1500# RF 

~ ~ ~ T:WEIGHT MARK L H W T L H W T L I H W T L H W T L H W 
~ it-:riZ /f(~z (kg) f----i----l----+---+----l-----l-----i-------+----+----L----+---+----i----t----+--+---+---t----r-r---- ­
~ ~~~~ N GATE 107.95 139.7 155.11 215.9 


:;: W=-+ ~ ~ GLOBE 107.95 15i4 165.11 215.9 


GATE GLOBE CHECK CHECK 107.95 152.4 165.1 I 215.9 


0=21.34 mm METAL MOMENT RADIUS WEIGHT VVEIGHT WEIGHT OF FITTING (kg)
INSIDE 

OUTSIDE =0 07 mJm DIA. SECTION OF OF SECTION OF OF TEE 
SURFACE . AREA INERTIA GYRATION MODULUS 'PIPE WA ITR 90' 45' SWG COUPl. BOSS CAP 


THICK d A I Z Wp WW ELBOW ELBOW FULL X NIPP. 

SCH. (mm)\ (mm) (em2 ) (em4

) (em) (em 3) (kg/m) (kg/m) x 


~~=======~5S~~~~1~.6~5~=~~1~8~.0~3=~~=1.;02~=~~0~.4=9~9~~=~O=.-=10~=~=~0~.4~6~8==~~0~.8~0~~I~~0~.2~E~~====~=====~===~===~==~====~====~====~=== 
lOS 2.11 17.12 1.27 0.596 0.68 0.559 1.00 0.23 

~~S-T-D-.-4-0-4-0.:..:S~--2....:...7-7--~'....:..5.....:..8~0-+~1.~62~~0~.7~1~2~~0:..:..:.6~6....:..-~~0~.6~6~7~~1.~2~7-+---=0.:..:.1~6-+----~----~--~~~~----r_--_r----r---

XS. 80 80S 3.73 13.87 2.07 0.836 0.64 0.784 1.52 0.1:: 

160 4.75 11.84 2.48 0.922 0.61 0.864 1.94 O.li 

XXS 7.47 5.40 3.25 1.01 0.56 0.946 2.55 0.03 

UPPER DIM.FOR CLASS 300; LOWER DIM.IN ( ):FOR CLASS 150 UPFER C!fHOR XXS/6000LB. LOWER OIM.IN ( ) FOR SCH.160 /3000LB 
zz l:l 

L . 31.8 25.4 31.8 47.8 -1 ~ 38.1 28.4, 38.1 47.8 
OJ::: 
0::1­ 14.5 h.((L2218.5) 11(22.4) H(28.5) 1.1(34.0) ~ ~ - 13\ H(L333.3:l L11(254) r(:3.3l Lr1(47.~ 

W
-lo :6 (10.9) LIL to (13.6) L-n- !rl LjL -nr I . 

-c;: 

CDw
«0 
w< 
::l~ ~ 3~O l:Ee "I ~®IaJ- ~~ ~ ltaII ~-mss-tEt]~H 

~ 46.0 ' ~iE (38.1 )< (30.4) 90' ELBOW 45' ELBOW TEE COUPLING I- 90' ELBOW 45" ELBOW TEE COUPLING 

Wp=0.02466 t(O-t) kg/mvi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/m3 ).W=0.00069i T(C+ T) D: mm, T: mm 
d2~ COVER MAn: PRECOATED GALVANIZED SHEET. 0.3mfn WEIGHT IN ( )=0.00943 (0+2T).(:<.g/m) l:mm. d:mm Ww=0.0007854 kg/m 

2 

~ THICKNESS A=0.007854 (d 2_d 2 ) em
 

25 30 40 50 55 75 100 125 150 
 175 200 4 4 4 

f- (mm): T 1-0.000004909 (0 _d ) cm
 

4
~r-~W-EI-G~HT--~-O-.-8--+--1-.1--~--1.-7--~-2-.4--4--4-.0--~--5-.1--4-----~-----+----~------+-----~ (04 d ) 3 

Z=0.00009817 ~ em
 

(0.7) (0.8) (1.0) (1.1) (1.4) (1.6) 



PIP1NG DES1GN DATA 	 NPS 3/4 " PAGE 
6.PIPING PARTS DIMENSION AND WEIGHT 	 20mm 

UPPER DIM.:FOR SCH.160/6000LB.LOW(R OIM.:IN ( ): FOR SCHAO/BO/3000L8 
THREDOLET SOCKOLET34.9 270 34.9 415 

13 	 ~~ 
99.8 

W rd.. 67~ 	 (1::1 27 ([$27 (fui~11!fl(254) 	 (96.7) 

-'\I ~ 	G;b- ~ tIln- ~=t1 ,{::~ "r::\P!S.NIPPLE+PIPE 90' ELBOW 45' ELBOW 	 TEE COUPLING ELBOW OR TEE ~ e 
10030 	 44.5 42 42 UJ GJ ~ WEIGHT:~ RATING A B C (kg)IBEi}-	 C-:)l~~ is ~dD1 

.. 

w~ 	 g STO.3000LB 27.0 44.5 I 36.5 0.16 
S.NIPPLE SCREWED 	 I

MIN.PIPE ELBOW+ELBOW OR 
CAP BOSS(SW) iE 6000LB 36.5 50.8 I 46.0 0.34 

• TEE 	
STD. 27.0 44.5 36.5 0.15 

~~~~----~~~4-----~--~--~--~--~ SHE ~.'I ~G 42 42 g XS 27.0 41.3 I 36.5 0.15Y1{~c_~ Ifl lHrn! > ~ ~3 Vl iSCH.160/XXS 36.5 50.8 I 45.2 0.36 ~ 	I_~ -{tj'- ~-~ sfA {@J {~ I BONNEY FORGE'S STANDARD FITTING 

NI~lS-1.5 S.O OR S.W W.N S.O OR S.W+PIPE W.N+PIPE : i 

.W +PIPE +[LBOW OR TEE +ELBOW OR TEE BOSS(NPT) 


PIPE . ANSI 836.10 & 36.19 FORGED FITTING ANSI 816.11 ROOT GAP= 3mm 


ANSI 816.5 WEIGHT OF FLANGE (kg) 


TAPE C1.125FF CL.300 CL.600 CL.300 CL.600 I CL.900 I CU500 CL.2500I 

RATiNG S.O W.N BLINDi CL.150RF RF RF RJ RJ I RJ I RJ RJ 

r-~A____~1__9_8__-r__1_17__-r__11_7__~_1_1_7__+-_1_1_7__r-_13_0__~1__13_0__-r_l_40__~ ~~C~L~.1~50~~~0~.6~~__0~.~8__,'___0_._S__~______ 

~__B____+-_1~2~.7__~_1~5~.9~~~2~2~.3~__=22~.~3-+__=2~2.=3~~3~1.~8~1__3~1~.8~r-=3=8.~1~~1~,~C~L~.3~0~0~___1~.1~~--1~.~3--~--1~.~~.--+-~----
C 15.9 25.4 31.8 - - - I - -. :e CL.600 I 1.3 1.5 1 ~ 

r-------~-----T------~~~~-----+------~J----~------r---~ro~~~~--~~~--~7--~i'---2~7--+------
D 43 53 59 - i-I - f.-.-.::C::-,L:..:::. 	 ______ _ 9..::.00~-+----=2::.:.3=-+~2~'=--t__~':::;----+ 
E 52.4 57.2 I 6.3.6 63.6 63.6 i 76.2 I 76.2 • 85.7 ' ~ CU500 2.3 2.7 2.7 
F 100 liO 120 - - - I - I - CL.2500 3.6 I 3.6 3.6 

G 140 I 140 150 150 150 I 160 160 170 

HI! I *Blot Holes are 1;8" larger than 


J I I bOi t diameters. 

K I 


N 4.7 14.3 20.7 - - - I 

I 	 CL.80D SW 
~ NO. 4- 4 4 4 4 4 I 4 RATING & CONN. (API 602) 
g L STUD 65 75 90 i 95 95 I 120 I 120 130 <: ~---------------r----+----T---r-:""'--r--r 

L MACH 55 65 RING NO. R13 R13 R14 I R14 Ri6 'I ~ ~ ~ T:wE1GHT MARK L H W 
r-~---~----r------r-~8~2S.-6~1:--4~.-0-+---4-.-0-r---4.-0-+1---4-.0--r--4.-9~; ~~~ i~~ (kg) ~G-A-T-E-+-9-1-r-14-.3~-9-5;---

r-_B_._C__._D~_6_9_.9__7-_8_2._6__~~~4-___-+i______~~8~8_.9-+1~8~8~.9__r-9~5_.3~~ ~o~o ~ 

r-______~_____~i'______~____~____~______L_____~I__________~> ~ ~ ~ ~.G_L_08_E-+_9_'_r_i6-2~-8-9;_--

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GA TE GLOBE CHECK CHECK 91 5:i 

I RATING & CONN. CL.150# RF CL.300# RF I CL.600# RF I CL.900# RF CL1500# RF 

~ ART: WEIGHT MARK L I H VI T L I H W TIL H I WiT ILl H W T L H W T 

o 7tC~r3 it-;Ji3 (kg) GATE. 1 152.4 190.5 I I I I - I 

~ ~~~B ~ ~~~--+--~--4---~--+---~~~-+---+---~1--~~~-4.1---+---+---T2--2:-T---r---r---
~ ~ ~ ~ ~G_L_OB_E~1_'_7._4~~__-4__~_17_7_.8+-__~~~-+1_9_0_.5+-__~1___~1~1~2_28_.6~1__-+__-+---+__~---r---r---

GATE GLOBE CHECK CHECK 117A 177.8 190.5 J I 1228.6 1 228.6 

0=26.67 mm METAL MOMENT RADIUS WEIGHT WEJGHT WEIGHT OF FITTING (kg)
1------------1 INSIDE 

OUTSIDE ::008 J SECTION OF OF SECTION OF OF 

SURF ACE . m m DIA. AREA INERTIA GYRATION MODULUS PIPE WATER 90' 45' TEE SWG 
 CAPd Z ELBOW ELBOW I N1PP. COUPl. 80SS 

SCH. l~;)l (mm) (c~2) (c~4) (em) 1 (em 3) (k;}m) (k:lm) FULL X X i 

~~--------~~~+-~~~~~~~~~~~~~~~+-~~~~~---+----4---+--~--4---~---'I----+----
• 	 ~~___~5~S~_1~.6~5~~2~3~.3~7-+~1.~30=-+-1~.0~2~0-+---=O~.8=9__+-~0~.7~64~~1.=0~2~~0.~43~r-__-+____+-__~~__-t--~r---~---r----

lOS 2.11 22.45 1.63 1.237 0.87 0.927 1.28 0.39 I 
w~----~~~~--~~~+-~~+-~~+-~~-+~~~~~-+~~-+---+----+---+--.--~---r--~----r----
~ STD. 4040S 2.87 20.93 2.l5 1.542 0.85 1.156 1.68 0.34 

XS. 80 80S 3.91 18.85 2.80 1.864 0.82 1.398 2,19 0.27 	 I 
160 5.54 15.60 3.68 2.193 0.77 1.644 2.B4 0.19 i 	 i 
XXS 7.82 11.02 4.63 2.411 I 0.72 1.808 3.64 0.09 i 	 I 

I 	 I 
UPPER DIM.FOR CLASS 300; LOWER DIM.IN ( ):FOR CLASS 150 UPPER DIM.FOR XXSj6000LB, LOWER OIM.lN ( ) FOR SCH.160/3000LB 

L . 36.6 28.7, 36.6 54.1 -1 3E L 44.5 33.3 44.5 M 50.8 

:ci (~~;) ~.3) fj(249) ~3) -fl(38 6) ::.: ~ ~ (~;;) I ,1,(~Bl) :fj(2B4) [:1$B1) LII to B) 

i 4~4 ~~I ~f+b~S ni 5~6 li-U~I ~~ctJ]~
(J7.0) 90' ELBOW 45' ELBOW TEE COUPLING 1;- (46.0) 90' ELBOW' 45' ELBOW TEE COUPLING 

vi MATERIAL: 	 JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/mJ ),W=0.000691 T(O+T) O:mm. T:mm Wp==0.02466 t(D-I) kg/-m--­
d2~ COVER MAn: PRECOATED GALVANIZED SHEET, 0.3mm WEIGHT IN ( )=0.00943 (O+2T),(kg!m) t:mm, d: mm Ww=0.0007854 kg/m 
2 2 2~ THICKNESS A=0.007854 (d _d ) cm 

4(mm):T 25 30 40 50 65 75 100 125 150 175 200 1-0.000004909 (D4_d 4 ) cm

UfI:'\GHT 0.9 1.2 1.8 2.6 4.2 5.3 	 Z 000009817 (04_d 
4

) cm3 
fH. (0.7) (0.8) (1.0) (1.2) (1.5) (1.7) 	 = . . D 



PIPING DE GN DATA 	 NPS 1)) PAGE 

7PIPING PARTS DIMENSION AND WEIGHT 	 25mm 
UPPER OIM.:FOR SCH.160/6000LB.LOWER OIM.:1N ( ) :FOR SCHAO/80/.3000LB 


THREOOLET SOCKOLET
39.7 .30.2 50.1 
(34.9) 	 12.7 M(27.0) (45.7) 


?12.7 ~l tm1~ 


lEt=t ~ ~ 
S.NIPPLE+PIPE 90' ELBOW 45' ELBOW TEE COUPLING ELBOW OR TEE 

(47) 	~~ 
WEIGHT:~ -h°l (:~~)~: 

52 

H~ RATING 	 (kg)~ 	 ":::l~ {S ci STD.3000LB 0.28 
ELBOW+ELBOW OR S.NIPPLE SCREWED 0::: 

MIN.PIPE CAP BOSS(SW) iE. 6000LB 0.56 

STD. 0.2752 ::.::: 
u XS 33.3 	 0.27HN 0 
Vi SCH.160/XXS 39.7 61.9 0.59 

• 

$ T1-Q1 ~ {$~ BONNEY FORGE'S STANDARD FITTING 

W.N 	 S.O OR S.W+PIPE W.N+PIPE 
+ELBOW OR TEE +ELBOW OR TEE 80SS(NPT) 

P1PE" : ANSI 836.10 & 36.19 FORGED FITTING ANSI 816.11 ROOT GAP=3mm 


ANSI B16.5 WEIGHT OF FLANGE (kg) 


S.O OR 

TAPE CL.300 CL.300 CL.500 
5.0 W.N BLIND 

RF RJ RJ 
A 124 124 	 0.8 1.1 0.9 
B 	 23.9 23.9 CL.300 1.4 1.7 1.4 
C CL.600 1.5 1.8 1.8 

D CL.900 3.4 3.8 3.6 
Vi 

E 68.3 68.3 68.3 « z CL.1S00 3.4 3.8 3.6 
F 130 CL.2500 5.0 5.4 5.0 

G 160 160 160 170 190 
H *Bolt Holes ore V8" larger than 
J bolt diameters. 
K 
N 

I DIA. 
I-- CL.800 SWNO. 4 RA TING & CONN. 

CD L STUD 70 95 


L MACH 55 RING NO. R16 RI5 R16 RI6 MARK 

.0 4.0 4.0 4.0 4.0 


c:5 	 (API 602) 

B . C 0 79.2 	 10i.6 lOU lOB 

S: APPROXIMA TE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

RATING & CONN. 	 CL.150# RF CL.300# RF 
« 
« 	 II--	 ~ R T:WEIGHT H W TH 	 W T L H W T L H T£1zS Z0 

:r: W I W (kg) 	 215.9 254w Q.. 0.. 
o 0~ 

« 	 215.9 254> 	 t1-+ ~ 

GATE GLOBE CHECK 215.9 254 


0=33.4 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)
INSIDE 

OUTSIDE =010 2/ DIA. 
SECTION OF OF SECTION OF OF 

SURFACE . m m 	 90' 45' TEEAREA INERTIA GYRAllON MODULUS PIPE WATER 	 SWG 
COUPL. 80SS

THICK d A I Z Wp WW ELBOW ELBOW NIPP. 
CAP 

SCH. 	 FULL X X 
mm t (mm) (cm2) (cm4 

) (em) (cm 3) (kg/m) (kg/m)

;S
• « 5S 1.65 30.10 1.65 2.08 1.12 1.25 1.29 0.71 
0 

w 105 2.77 27.86 2.66 3.15 1.09 1.89 2.09 0.51 

Q.. 

STD. 40 40S 3.38 26.64 3.19 3.64 1.07 2.18 2.50 0.56
0:. 

XS. 80 80S 4.55 24.30 4.12 1.03 2.63 3.24 0.46 


160 6.35 20.70 5.40 5.21 0.9B 3.12 4.24 0.34 


XXS 9.09 15.22 6.94 5.85 0.92 3.50 5.45 0.18 

LOWER DIMJN ( 	 UPPER DIM.FOR XXS/60QOLB. LOWER OIM.IN ( ) FOR SCH.160j3000LB
l:> zz 33.3 	 50.8 35.1 50.8 60.4 

o~ 
0:::.1­ 19.1 	 fj(28.5) 
W 	

.0 (;~;) Q<;-45) fj(333) Q;45) -ct;=l(60:- G: ::J 	 (14.7)-JO 

«0 	CD 
w« H-'w 	Vi 

Ww 	

~H ~ ~~~~~ -'0::: 	 Z«J: 	« 49.5 ~52.0 ~ ~~3 
~I-	 ~ (45.0) 90" ELBOW 45" EL80W TEE COUPLING (55.6) 90' ELBOW 45' ELBOW TEE COUPLING 

vi MATERIAL:, JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/rrr3 ),'11:::0.000691 T(O+ T) 0: mm, T: mm Wp=0.02466l (D-t) kgjm 
~ COVER MATL: PRECOATED GALVANIZED SHEET. 0.3mm WEIGHT IN ( )=0.00943 (D+2T),{kg/m) tmm. d:mm Ww=0.0007854 kgjmd 2 

2~ THICKNESS A=0.007854 (02-d2 ) em 
I- (mm): T 25 30 40 50 55 75 100 125 150 175 200 4

1-0.000004909 (D
4 

_d
4

) cm
Gr-~~--~-----+----~------r-----+------r-----+----~------r-----+-----~----~ 4 
~ WEIGHT 1.0 1.3 2.0 2.9 4.4 5.7 2==0.00009817 (D ~d2- cm3 
.... (0.8) (0.9) (1.1) (1..3) (1.6) (1. 7) 



8 * PIPING DESIGN DATA 	 PAGENPS lJ1" 
PIPING PARTS DIMEN ON AI~D WEIGHT 	 40mm 

UPPER DIM.: FOR SCH.160/6000L8.LOWER DIM.: IN ( ) : FOR SCH.40/80/3000LB 
50.8 38.1 50.8 77.0 	 THREDOLET SOCKOLET 

153.7~ (44.5) ~(33..3) 	 (147.4) t--=­1 12.7<Gk (rMr11!Jt­ 8iU 	 . t-:I ~ 
~ 	 -d2X .1. 

1 

~N'i~ -E(Jf;.. ... EJ ~[~rd 
--u ~ 

S.NIPPLE+PIPE 90' ELBOW 	 I . I45' ELBOW TEE COUPLING ELBOW OR TEE 

3D 
 68 68 ill UJ~ (64) (64)~~ 

140 

III . -;n' 1.1 MN~ 
WEIGHT 

.. LL JJ 1 --E:3- RATiNG A B C (kg)-E3E3El- :~ 	 ! ,1~I~~ O~to I i I ci STD.3000LB .34.9 7.3.0 61.9 0.45
S.NIPPLE SCREWED 	

, , 
c::

MIN. PIPE )w..;.ELBOw OR 	 ::r:CAP BOSS(SW) 0- 6000LB 42.9 82.6 76.2 0.89T 
STD. 34.9 73.0 61.9 0.47f 	 68 68 ~ 	 ~ 
XS 34.9 73.0 60.3 0,47r+-	 f9 A~ u 

~ . tl 	

(/) 
SCH.160/XXS~;+. 	

0 

"II Irtr ." 	 BONNEY FORGE'S STANDARD FITTING ~ {} t i=Bf g~EJ 5S~~1 
Nlr--1.5 S.O W.N S.O OR S.W+PIPE W.N+PIPE I 

S.W +ELBOW OR TEE +EL80W OR TEE BOSS(NPT) 


PiPE: ANSI 836.10 & 36.19 FORGED FITTING ANSI B16.11 ROOT GAP=3mm 


ANSI B16.5 	 WEIGHT OF FLANGE (kg) 

TAPE Clo125FF Clo300 CL.600 Cl.300 CL.600 Clo900 I CL.1500 CL.~ G S.O W.N BLIND
Cl.150RF RF RF I RJ RJ RJ I RJ 

A Ai 127 156 i55 156 156 178 I 178 203 I CloI50 \ 1.3 I 1.9 1.B 
IB a 17.5 20.7 I 28.7 27.1 28.7 38.2 1 38.2 52.4 1'0 Clo300 2.5 3.0 2.7 

C 	 toC 22.2 30.2 38.2 - I 1 - - (Ii Clo600 I 3.0 3.5 3.6 

D (J 50 58 66 - I - - CL.900 5.4 6.0 5.9 
.-	 Vi 
E t:: 61.9 68.3 i 76.2 74.7 76.2 89.0 89.0 119.1 z 

< CL.1500 5.4 6.0 5.9 
F I , 140 	 I - - I CL.2500 10.0 11.3 10.4 


I
tHH 130 	
I I 

r.. 170 180 180 180 190 ! 190 220 

H ! 
 I *Bolt Holes are 1;8" larger than 

I 1 bolt diameters. 

14.3 22.3 	 - I 

.)4w ,%" ~~ I 1" I 1" 1%" 

~ I NO. 4 4 4 ~ 4 4 I 4 4 


~. 	 I 
I 

- ­

CL.800SWI Ii RATING & CONN. ~ (API 	 502)giL STUD 75 95 110 110 1 110 145 I 145 175 
L MACH 65 75 RING NO. R20 R20 R20 I R20 R23 I~j ~ ~ T:WEIGHT l H W TI 

;- 10 z z (kg)S 4.0 4.0 4.0 4.0 3.2 
i $ 	 GATE 121 I 229 140Mtt:-Stt:B . C . 0 98.6 114.3 i14.3 	 I 124 I 124 146.1 

• ~I ,0 0 	 , 
1 ~ L 1 f-l=.4 GLOBE 165 I 245 140 

~ • I
S: APPROXIMATE OIST ANCE BETWEEN FLANGE fACES WHEN RING IS COMPRESSED GATE GLOBE CHECK CHECK 165 I 110 


RATING & CONN. CL.150# Rf CL.300# RF CL600# RF CL900# RF CL1500# RF 

~ ~ t14 T: ...{[IGHT • MARK L 

< 

I 	 I IH W T L H W T L H W T L H W T L H W T 
a ~z~z (kg):::c 5:: :c tt: GATE 165.1 : 190.5 241.3 304.8 I 304.81
$
..J o 0 N '" 

:;: t-b-i t-b-i t-b-i ~ 165.1 228.6 241.3 304.8 304.81
I 

GATE GLOBE CHECK CHECK 165.1 228. 241.3 304.8 304.8
I 

0=48.26 mm I METAL MOMENT RADIUS WEIGHT WEIGHT OF FITTING . (kg) 
INSIDE 

OUTSIDE =015 2/ 01A. 
SECTION OF OF SECTION OF OF 

SURFACE . m m 	 TEEAREA INERTIA GYRATION MODULUS PIPE WATER 90' 45' 	 SWG COUPLl:±:­THICK d A I Z Wp Ww ELBOW ELBOW NIPP.SCH. 	 FULL X X(mm)t (mm) (cm2) (em4 ) (em) 	 (cm 3) (kg/m) (kg/m)< 

l-
< SS 1.65 44.96 2.42 6.57 1.65 2.72 1.90 1.59 

0 


W 
105 2.77 42.72 3.96 10.28 1.61 4.26 3.11 1.43 1 
 =f-­I ~ n.. STD. 40 40S 3.68 40.90 5.16 12.89 1.58 5.34 4.05 1.310:: 


XS. 80 80S 5.08 38.10 6.89 16.28 1.54 6.75 5.41 1.14 I 

160 7.14 33.98 9.22 20.08 1.48 8.32 7.24 0.91 
XXS 10.16 27.94 12.15 23.54 1.39 9.79 9.55 0.51 

<..) 
UPPER DIM.FOR CLASS 300; LOWER DIM.lN ( ):FOR CLASS 150 UPPER DIM.FOR XXS/5000LB, LOWER DIM.IN ( ) FOR SCH.150/3000L8 

zz 
 <..) 


0;:: 
L 54.1 42,9 ~4.1 73.2 ....Jt: L 63.5 43.7, 63.5 79.2 

0::0-	 I..IJ ) ­22.1 3

w (17.8) t;G:

-G: n a 9

. ) f[(36,]) ~49.])V(54,6) w)- 18.4 ~o.S) fj(42.9) Q;.0.S) ~(79'2) 
....Jo ..0 	 ;; (18.4) iLL I L 
CDw
<0 CD 	 00 (Ii 
Woe( H 	 t5~..Jw Vi 	 a:: < HVi..Ja:: z 68.1 	 OW z 
::::E)-

~II ~~ u-~ oe( 
~-n t±EH-ad-~<:c < 	 84.1 

(61.6) 90' ELBOW 45" ELBOW TEE COUPLING (75.4) 90' ELBOW 45' ELBOW TEE COUPLING 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/rn3 ).W=0.000591 T(D+ T) D: mm. T: mm Wp=0.02466l (D-t) kg/m 
~ COVER M,e.,T'L: PRECOATEO GALVANIZED SHEET. 0.3mhl WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t: mm, d: mm Ww=0.0007854 d2 kg/m 
..... 20 THICKNESS A=0.007854 (02-cf) cm
I- {mm):T 25 30 40 50 65 75 100 

I 
125 150 175 200 4 

:::c 	 I 1-0.000004909 (D .d em" 
<..? 	 4 41.3 1.6 2.4 3.5 5.1 6.4Si Yr'EIGHT 	 Z=0.00009817 (0 D ') cm.3(0.9) (1.0) (1.2) (1.4 ) (1.7) (1.9) I 
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PAGEPIPING DESIGN DATA 	 NPS 1h"--;1 PIPING PAR DIMENSION AND WEIGHT 	 40mm 
WEIGHT 

48.26 	 A C~RATING 8 r (kg)
635 3 24 3 

D.3000LB 34.9 73.0 61.9 0.45§ t=-=­ ~ 
I 6000LB 	 0.89iI 	 g!! 	 STD. 0.47~- \?} 0 1 1 

r' AI 	 34.B3- -[} 	 «Il...,.~1 U 
h-	 34.9 73.0 60.3 0.47XS ~ PIPE 90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE I r 


SCH .160jXXS 

124 '17 117 89 ,71 
 RED, TEE BONNEY FORGE'S STANDARD FITTING (kg) 

SIZE M WELDOLETI ~ N x 1" 57.2 
0 WLD 

I I 	 \J~---:-
I 	 . 5.0~+~~ I x 	 dAx 

ELBOW+ ELBOW MAX SIZE 
REDUCER+ TEE+ TEE+ELBOWS(90' & 45') ELBOw+ REDUCER OF BOSS= 3A

{iJ 1l h P n r! 
W.N 	

n 

i3- ifsO ~ -ij3ill ~ 
SO+P1PE WN+ SO+PIPE 	 MAX.SiZESO+PIPE W.N 	 W.N+ TEE 

+90' ELBOW +90' EL80W + TEE OF BOSS=~" 

PIPE: ANSI 836.10 & 36.19 8W FITTING: ANSI 816.9 ROOT GAP+3mm 


WEIGHT OF FLANGE (kg)ANSI B16.5 

TAPE CL.125FF CL.300 I CL600 CL.300 1 CL.600 CL.900 CU500l CL2500
I 5.0 W.N BUND 

CL.150RF RF RF RJ RJ I r,') RJ RJ I 

A 127 156 I 156 156 156 178 178 I 203 CL.1S0 ! 1.3 I 1.9 1.8 
I i.l) 	 2.78 17.5 20.7 28.7 27.1 28.7 38.2 I 38.2 52.4 CL.300 2.5 I 3.0I I 	 <.6

C 22.2 30.2 38.2 - - I - - co CL.600 3.0 I 3.5 3.6 


D 49 57 I 65 - - - - (7) CL.900 5.4 6.0 I 5.9 


E 61.9 68.3 76.2 89.0 89.0 119.1 I~ I CL.1500 5.4 
 6.0 5.9I ~ts+ 74.7 
F 109 117 1 -	 - I - I C1.2500 10.0 11.3 I 10.4 

G 122 129 136 I 135 136 I 149 i49 I 179 

H 129 I 137 145 *Bolt Holes are 1;8" than 


diameters.I J 122 129 I 136 I 135 136 149 149 179 bolt 


K 80 85 95 i I
I 

N 120 125 130 1.30 I 130 145 145 175 


n 
i OIA. y?" ~" ~~ I .3-4" Y4" 1 " ! l 'YR" 	 L : ANSI 816.10 

f- NO. 4 4 4 4- 4- 4 I 4 4 
....J 	 ANSI Cl.2500 RJRATING & CONN.0 
CD L STUD 75 95 110 110 110 145 145 I 175 « 

TL MACH 65 75 RING NO. R20 R20 R20 R20 R23 I~ ~ ~ T;W£IGHT MARK L ! H W 
0

S 4.0 4.0 4.0 4.0 3.2 !1Z~Z (kg)w I l:l:: I2i:: GATE 387 
:>B.C.D 	 98.6 114..3 114..3 124 124 146.1 ....J o 0 


:> 
« GLOBE 387 

~ t-W 

S: APPROXIMA TE DISTANCE 8ETWEEN FLANGE FACES ViHEN RING IS COMPRESSED CHECK 387 

ANSI CL 1 500RJ 
I GATE GLOBE CHECK 

ANSI CL.125FF ANSI CL300RF lSI CL.600RF
RATING & CONN. ANSI CL.150RF ANSI CL.300RJ ANSI CL.600RJ ANSI CL.900RJ 

f- tJ4 t1!-t T: WEIG~T MARK H T 	 T W T L H WIT L H W T 
« L I W L I H I W I 	 1 
0 

I I.I.J I W I 165 	 .305 I 305_~tEz (kg) GATE 	 II ~b~ I'5' [5 [5 N 
....J 	 229 « GLOBE 165 	 .305 305 

« 	

ER241 I I> +-W +-W W=-+ 241 I 	 .305GATE GLOBE CHECK CHECK 155 	 241 305
254 I I I ! 

D=48.26 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 
INSIDE 

OUTSIDE =015 2/ SECTION OF OF SECTION OF OF 
DIA. 	 90' TEE REDUCERSuRFACE . m m AREA GYR,A.T!ON MODULUS PIPE WATER LRd 	 CAPTHICK A 	 Z Ww X ,..SCH. {mm)t (mm) (em2) (cm4

) (em) (em3 ) !(k:Jm) (kg/m) ELBOW FULL x%.lx ~" X," . x%" X~ 
« 
f- 5S 1.65 44.96 2A2 6.57 1.65 2.72 I 1.90 1.59 0.170 0.076 I« 

0 

105 2.77 42.72 3.96 10.28 1.61 4.26 3.11 1.43 I 0.283 0.130 

W 
a. 
a: STD. 40 40S 3.68 40.90 5.16 12,89 1.58 5.34 4.05 II 1.31 0.37 0.17 0.60 0.55 0.5.3 0.52 0.22 0.20 0.19 

• 

XS. 80 80S 5.08 .38.10 6.89 16.28 1.54 6.75 5.41 I 1.14 0.49 0.24 0.81 0.7.3 0.70 0.68 0.29 0.27 0.25 

0.38 0 . .38 0.32
160 7.14 33.98 9.22 20.08 1.48 8.32 7,24 0.91 0.65 1..31 1.07 1.0 0.93 

XXS 10.16 27.94 12.16 23.54 1..39 9.79 9.55 0.61 0.87 • 1.42 ~0.45 OAl 

I 
! 

1 

I 

I 
I !-' 

Wp=0.02466t (D-t) kgjm
vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kgjm3 ).W=o.00069n (O+T) O:mm. T:mm 
?: Ww=0.0007854 d2 k9/mCOVER MAn: PRECOATED GALVANIZED SHEET. O..3mm t WEIGHT IN ( )=0.00943 (0+2T),(kgjm) t:mm. d:mm 	 2L.. I 	 A=0.007854 (02_d2) cm0 THICKNESS 
..... (mm):T 25 30 40 50 65 I 75 100 125 150 175 200 1-0.000004909 (0

4 
_d 

4
) cm 

4 

I I 
<.:l (04 d4

) ,1.3 1.6 2,4 3.5 5.1 6.4WEIGHT 	 Z=0.00009817 ~ cm­
~ 

~ (0.9) (1.0) I (1.2) jl.4) (1.7) j (1.9) 
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PIPING DESIGN DATA NPS 2" PAGE 
PIPING PAR DIMENSION AND WEIGHT 50mm 

C WEIGHTL: 76.2 RATING A 8 (kg)63.5S: 50.8 
STD. 38.1 89 65 0,8 

XS 38.1 89 65 0.8L1 it it IS~ 1P1 SCH.150/XXS 55.5 81 43 1.0 ~ ~ -!)- ElBO «e
BONNEY fORGE'S SfANOARD fiTTING (kg)PIPE 90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE -§ 

WELDOLET 

RED. TEE 
K'43 1'30 1143 1":t.nJ ~5:,1 ,55 LiJ 

SIZE M 


xlY,z" 60.5 

1.I_/l~~~mNI ~-;; .C!lx 50.8 


x 
~~~ W--=t ~ 
x 

ELBOW+ELBOW MAX. SIZE 
REDUCER+ TEE+ TEE+ELBOWS(90' & 45') ELBOW+ REDUCER OF BOSS=l" 

,~~p r+ 
lJP 
11 ll.. 111:55 

~ 160 -fi3ffi ~ 
W.N 


SO+PIPE W.N SO+PIPE WN+ SO+PIPE MAX.SIZE S.NIPPLE
W.N+ TEE+90' ELBOW +90' ELBOW + TEE OF 80SS=1" 
PIPE: ANSI 836.10 & 36.19 BW fiTTING: ANSI 816.9 ROOT GAP+3mm 


ANSI 816.5 WEIGHT OF FLANGE (kg) 


TAPE CL.125FF Cl.300 Cl.600 CL.300 CL.600 I CL.900 i CL.15dO Cl.2500 
RATING S.O W.N , BLIND 

CL.150RF· RF RF RJ RJ RJ RJ RJ 

.~ 1~:.1 I ~~~3 ~~~B ~~~3 ~~.~ !~61 ~~~1 ~~~8! ~ ~=~~~~:~~~~~=~==~~~:~===:==~~·~.:==~~==3=2:=~=.=:======= 
r-_·~C____~-=25~._4-+__~33~.3~~~4~2.~9~______+I___-__~__-___4__--__r---~1~1~C=L.~6~OO~+-~3~.6~~__~4.~4__41--~4~.~5--T---__- ­

o 52! 60 70 - - - - - Vi Cl.900 10.0 11.0 11.3 I 

r-----:.,---.--~--"'-63::;"'.-5--r--";;;'69-=-.8-t---7'::"';9.:::....4~--7-7.-8-+-8-1-.0--:-'-,0-9-.6-4--1- -.-6--+---13-4-.9---1 ~ I CL.1500 10.0 11. 0 11. 3
E 09

F I 132 140,~· H9 - - - - CL.2500 17.2 19.0 I 17.7 

G 143 149 159 157 160 189 189 214 
H 139 147 156 *Bolt Holes are V8" larger than 

bolt diom eters. J 130 136 146 144 148 176 176 201 

K 80 135 160 

N ! 120 125 1.35 135 140 165 165 190 


~ NO. 4 8 8 8 8 8 8 8 RA TING &. CONN. ANSI CL.2500 RJ 
g L STUD 85 I 105 I 11 0 110 115 155 155 185 « t-------------,...--+---,---,----r-- ­

L MACH 70 75 RiNG NO. R23 R2J R24 R24 R26 ~ R ~ T: WEIGHT MARK L H VI I T 
r-~---~--~-+I.---~-S~-4--~5~.6--+--4~.8~~I~~3~.2--~--3.-2~~~3-.2~o l]Z ~":tz (kg) ~GA-T-E~---r--~--;---

1 8 C. 0 120.7 127 127 165.' 165.1 171.5 I~ :c: ~ :C:I~ N 454 
r------+-----+-----i------t------,---------1I----'----+--==..:-..-+--'--'-"--i « GLOBE 454 
1~---~~----~----~----~----~----~~--~----~--~> ~ ~ ~ 

" S: APpROXIMATE DISTANCE 8ET'W[[N FLANGE FACES WHEN RING IS COMPRESSED GATE GL08E CHECK CHECK 454 

RATING & CONN. ANSI CL.125FF I ANSI CL300RF ANSI CL.600RF ANSI CL.1500RJ'I 

ANSI Cl.150RF ANSI CL.300RJ ANSI CL.600RJ ANSI CL.900RJ 

~ ~ R T: WEIGH, MARK I L H 1 W T L H I WiT L H W T L H I W T L H W T 

C5 szljZ (kg) 1---II---hj\...,..,.M -+-=29""""2-+---+--+---+-+---,---t---t---t----t--t-­~(11---+-1rr;1."--f--,..,').,.-11"-+---+1--1-1:c:W:C: 
W 

GAIT l'n ~ 2m ~ ~~1~7_2_0_3~,-34~~~~l~~-46-4~2-0-3~-43~-3-7-1~--~-~-~3_71~_+_+~~ ~ 5 N 
~ l-14 ~ t-L+ GLOBE 203 ~~§ I 203 ~~ ~g~ 4 229.1 37 ;§~ 483 254 41 371 371 

GATE GLOBE CHECK CHECK 203 In ~~~ I I 28 ~§~ 38 371 371 

D=60.33 mm METAL iMOMENT RADIUS IW~'HT WEIGHT WEJGHT OF, FITTING (kg) 

OUTSIDE =0.19 m2jm IN~IDE SECTlON OF OF SECTION OF OF 90' 
.. SURF ACE' IA. AREA INERTlA GYRATION MODULUS • PIPE WATER LR TEE REDUCER 

THICK d A I Z Wp WW CAP 1 1 I!

SCH. (mm)t (mm) (em2) (cm4) (em) (em 3) (kg!m) (kgjm) ELBOW FULL Xl~" X 1~ X XII2" X 1~ X 

~~=======5=S=~~I~.6~5~=~~5=7;.0~.3=:~3;.~04~=~~1~3=.1~0=:=~2~.0~8==~~:4~.~3~=~~2~.3;9~~~~2.~5~5=~1====~====~===:=~~~==~===:~=~~~====~==== 
w~__---1~0~S~~2=.~77--rl.~5~4~.7~9-+1-=5.~01~~2~O~.7~9-+~2~.0_4__,i__6=.~9__~3~.9~3_+-=2.~3~6-~I,----~--_+--~--~~~--_r~~~~T_---
~ STD. 4040S 3.91 52.51 6.93 27.71 2.00 9.2 5.44 2.17 0.65 0.23 0.87 0.81 0.74 0.37 0.32I 

XS. 80 80S 5.54 49.25 9.53 .36.15 1.95 I 12.0 7,49 1.91 0.89 0 . .33 1.20 0.11 1.01 0.51 0.44i 

8.74 42.85 14.17 48.48 1.85 16.1 11.09 lAS 1.33 1.78 1.63 0.75 0.64160 
XXS 11.07 38.19 17.13 54.59 1.78 18.1 13.45 1.15 1.62 2.17 2.01 0.77 

i 

• 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=0.0006911 (O+T) D:mm, T:mm Wp=0.02466t (D-t) kgjm 
~ COVER MAn: PRECOATEO GALVANIZED SHEET, 0.3mm t WEIGHT IN ( )=0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=O,0007854 kg/md2 

~ THICKNESS I A:::0.007854 (02_0
2) cm2 

I- (mm): T 25 30 I 40 50 65 75 100 125 150 175 200 1-0.000004909 (D4 _do$.) cm4 
(D 4 d4~ r-.:...- -'H'-T-+--1.-9-'-+--1-.9--I1--2.-9--~-3-.7--+--5-.7--t--7-.0--+------t----+------+-----t------l Z=0.00009817 - ) cm3WEIG .- (1.1) (1.1) (1.3) <1.5) (1.8) (2.0) 0 
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PIPING DESIGN DATA 	 NPS 2~" PAGE 

PIPING PARTS DIMENSION AND WEIGHT 	 65mm 
73.03§ 
~ 

L: 95.3 
5:6.3.5 

'& 
PIPE 90' ELBOW 45" ELBOW 

155 7 
168 1 )1 5 1 '431f5~9,P 

I
~~! 

A~~ 
."7 

REDUCER+ TEE + TEE+ElBOWS(90' & 45') 

~fl 

{f' -l8­
SO+PIPE W.N 

PIPE: ANSI 8.36.10 & 

I 
TAPE CL.125FF i 

CL.150RF 

A 178 

B 22.3 ! 

RATING & CONN. 

~ +-Y4 t14 T: WEIGHT 
25 	 (kg)-MZ~z 
w r ~ I ~ 
::, 0 0 

~ ~ ~ 
'GATE GLOBE CHECK 

D=73.03 mm 

~ 

-j3rD 


50+PIPE 
+ 90' ELBOW 

TEE REDUCER CAP 


REO. TEE 


:'Z~: 6~~§
57.2 ,_ 

x 	 ELBow+ELBOW MAX. SIZE 

ELBow+REDUCER OF BOSS:: 1 h


l1n ~ N,55 

itV -ijB3- -~~ 

WN+ SO+PIPE 	 MAX.SIZE S.N1PPLEW.N+ TEE 

+90' ELBOW 	 +TEE OF BOSS::l" 

RATING A 8 

STD. 41.3 10.3 

xs 41.3 103 

SCH.160jxXS 51.9 97 

BONNEY FORGE'S 5TANOARD 
WELDOLET 

VY£IGHT 
C (kg) 

76 1.2 

76 1.2 
54 1.5 

FiTTiNG (kg) 

36.19 BW FITTING: ANSI 816.9 ROOT GAP+.3mm 

ANSI 816.5 WEIGHT OF FLANGE (kg) 

CL.300 

RF 

CL.600 

RF 

CL.300 

RJ I 

CL.600 

RJ 

CL 900 

RJ 

I CL.1500 

RJ 

CL.2500 i 

RJ 
RATING S.O W.N BLIND 

190 190 190 190 244 244 267 CU50 3.2 I 4.3 3.2 

254 35.0 33.4; 36.6 49.3! 49.3 66.7 ~ t---.::C:::.=L~.3:.:::.00:::""""",-+,__4:..:.:.2:::...--+-_;::..:5. .:::..3_-+-----,5:..:...4_-+ ___­

r-~C~_~-=28:..:...6:::...-+-~3~8~.1_+-~4~7~.7~__-_ _+__--_-+-1_-_~__-_-r_-_~lm~C:::.=L~.6~00~~~5~.2~~~6~.~3-~I-~6~.8~-T-----­
r-~D~_~-75~6~+-~6~5~+_~75~~---_+---__~----4----+_---~I~~C:::.=L~.9~00~~~13~.6~~__1~5~.2-,-~1~5·79-+----­
~~E___-+-_6~9~.8~rl~7~67.2~~~8=5~.8~__~84~.2~+-~87~.A~.~~1~j2~.8~~11~2~.8~~~15~2~.4~~~C~L~.1~50~0~__~13~.5~~~1~5~.2~~~15~.~9__+-____ __ 

F I 154 163 173 - - i 	 CL.2500 24.9 2.3.6 25.4-

G 168 175 I 184 183 I 186 211 211 I 251 

H 155 164 174 *Bolt Holes are V8" larger than 

J 149 155 165 16.3 167 192 192 232 bolt diameters. 
K I 85 95 105 

N 125 1.30 140 140 145 i 170 170 210 

11/~r' L: ANSIB16.10 
~ 

g 
r--,--L

NO. 

L STUD 

_M_A_C_H-+­

4 

90 

_7..;;;..5_+­

8 
105 

--=.9::...0__~RI

8 
125 

S 
:...-N::.G..:..N:..:.0.:...j' 

8 
125 

5.6 
_:...:.;R2:..:6

I 

~+-..:

8 
130 

4.8 
..:R::::..26=---+

B 

165 

.3.2 
-~R~27~+-..:..R

8 
165 

3.2 
:.:::2..:..7__ 

B 
210 

3.2 

,:::
t--~R:=2=-8-----1 « 

0 

RATING & CONN. 

t-Y4 tYLi T: WEIGHTii'zsz (kg)
r-~B~C~~D~~3~977-r--~--t--~--4---='~-+---~~~1~90~.75-+~19~O~.5~~1~976.~9~~ I 
r-__.___.~__1~'~t--_l~49~.4~~~14:..:.9~.4-4______~____~-----+----~~--~~ 
r-----'-------'----L---__...l...-___---L.____-----'~____..l...______l___~ > ~ 

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE 

II, ANSI CL.125FF ANSI CL300RF ANSI CL.500RF 
ANSI CL.150RF ANSI CL.300RJ ANSI CL.600RJ 

MARK L H W T L H! W T L H W 

~ I ~ 
0 0 ~ 

+-1-4 t-li 
GLOBE CHECK 

ANSI Cl.2500 RJ 

H W TMARK L 
I-G-T-E-+--5-14~--+----+-­

A 

GLOBE 514 

CHECK 514 

ANSI CL.1500RJ 
ANSI CL.900RJ 

T L I H W T L H W T 
f--I---+---+-+_-+.."...."....-+----i-~-__+_,....,.,..rl.-+_-+-+_-+---~__t____:-_+___t-__r_­

GATE 191 ~~7 33~ I I 4221 422I 

292 330 I A'l':l I
~G-L-0-BE_+-2-16~--~--4_--~3~08~--~--~--~3~3~3+_--+_--~--~1~~~41---4__~---+-4-2-2+---+_--~-­
I CHECK 216 ~6~ ~53 4221 422 

METAL MOMENT 	 RADIUS IWEIGHT WEIGHT WEIGHT OF FITTiNG (kg) 

OUTSIDE =0.2.3 m2 jm IIN~~E SECTION OF OF SECTION OF OF 90' ! TEE I REDUCER 
SURF ACE d . AREA INERTIA GYRATION MODULUS PI PE WATER LR CAP 

~r----S-cH_·__~0~~~~~1)~t-+-(~m-m~)~~(-cm-A2~)~~(~cm-14~)~~(_cm~)~~~(C~~~3~)~I(..:..kg~WJ-m~)~(k~:~im~)~EL-8-0-w~--~-F_UL_L~X-2-··Tlx;-1..:..:~~.. rX--l·_rII-X--2"-rX-1A-12~"~X--l"­
~r_-----..:..5~S~~2~.~11--+_6~8~.8~1_+~4~.7~O_+~3~0--+_~2~.5~1--+I--~8.~1~~3~.6~9_+~3~.7~2_+!----~--_4--_+--_+---L--_r--~r---,_--­

lOS 3.05 66.9.3 6.71 41 2.48 11.3 5.26 .3.52 	 I 
~rS~T=D-.-4~O-4..:..0S=--r-5~.~16~+-~62~.7~1~~11~.0~0-+--6~4--~~Z~.4-1--+-~17~.4--+-8~.6~4-+~3~.O~9-+-1-.3-7-+-O-.4-2-4-1~.7-4~1~1.5~6--L751~~1.~44~1~0~.7=2-r70.~6~6,-~O.~5~9 

XS. 80 80S 7.01 59.01 14.54 80 235 21.9 11.41 2.73 1.79 0.56 2.28 2.06 1.98 1.85 0.95 0.86 0.76i 

r1~6~0______~-9-.5-2--+_5-3-.9-9_+--18~.9~9_+--9-8--pq·27· __+-1_4~.9_14_-2~.2-9~-2~.3..:..~4~~--~2-.9-8~2-.7-4~2_.5_9+-__+-1_.2_3-+_1_.1_2-r~1~.0~O___26_.8 
XXS 14.02 44.99 25.99 120 32.7 20.40 1.59 3.22 4.10 3.71 i 3.55 ! 1.68 1.51 1.30 

I I 
I 

vi MATERIAL: JIS A9S01 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3 ).w=0.000691T (0+ T) 0: mm. T: mm Wp=0.02466t (0- t) kg/m 


?; COVER MAn: PRE COATED GALVANIZED SHEET. O . .3mm t WEIGHT IN ( )::0.00943 (D+2T).(kgjm) t:mm. d:mm Ww::0.0007854 kg/m
d2 

2l:5 THICKN[SS 	 A=0.007854 CD2-d2) cm 
4

I-- (mm):T 	 25 .30 40 50 65 75 100 125 150 175 200 1-0.000004909 (04_d 4 ) cmI 

Gr-~~--+-----4-----~-----+----~-----~-----'r_----r-----+-----4---'---r-----' -4 4) 
3~ WEIGHT Z=O.00009817 (D ~ d cm 

--~------~---__._~.__.__L-__~~~==~======================~============~======~~~~~~~::::~__ 

http:f--I---+---+-+_-+.."...."....-+----i-~-__+_,....,.,..rl
http:t---.::C:::.=L~.3:.:::.00
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PIPING DESIGN DATA NPS ]" PAGE 

PIPING PARTS DIMENSION AND WEIGHT 80mm 
WEIGHTso RATING A B C (kg) 

STD. 44.5 122 94 I 1.8 

XS 44.5 122 94 1.9r~ L1 if it rDl 	
I

SCH.160/XXS 73.0 121 73 I 2.9-E±P- B -D- El@ <r:::-5P 
BONNEY FORGE'S ST ANOARO FiTTING (kg;PIPE 90· ELBOW 45· ELBOW TEE REDUCER CAP MIN.PIPE WELQOLET 

RED. TEE1'78 1'75 1203 1'6tfi 	 CI ~K W.75I SIZE M 
2 82.6H ~f\J.~ - -i,I, t.O . 

o 
xl 12" 73.2 O~ S.O 

-k3ffiffi8E~ ;;1 	 ' 

'~'H ~ 76.2 

I x ELBOW+ELBOW MAX. SIZE 
REDUCER+ TEE+ TEE+ELBOWS(90· & 45") ELBOW+ REDUCER OF 80SS=1"

ill ~ F=rJ! BIJ I \I r+C:t[1ii{It {8- )0 flO -wn -ft3ill ~ 
SO+PIPE W.N SO+~PE WN+ SO+P~E 	 MAX.SIZE S.NIPPLEW.N+ TEE 

+90' ELBOW +90· ELBOW + TEE OF BOSS=l" 

PIPE: ANSI 836.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+ 3mm 


ANSI 816.5 WEIGHT OF FLANGE (kg) 


TAPE CL.12SFF CL.300 Cl.600 CL.300 CL600 I CL90D Cl.1S00 Cl.2S00 RATING 
S.O W.N BLIND 

Cl.150RF RF RF RJ RJ RJ RJ RJ 

A A! 190 210 210 210 210 241 I 267 305 CL.1S0 I 3.9 5.2 4.1 


B i) 23.9 28.6 38.2 36.6 39.8 46.1 I 55.7 76.2 \f) CL.300 5.9 7.2 7.3 

r-~~~~-=~-+~~~r-~~~~~-+--~~r-~~+-~~~~==~~~~~~r--=~~--~---r--~--~------

r-__C__~(~~30~.2~+-_4~2~.9~r-~5~2~.4-4______+-__-__~__-__-+I___- __~____~w~C=L~.6~0~0~r-_7~.O~~__~8.~6--~~~9.~1--~__--__ 
r-__O --+_____~I_____-+____~!___ 1~3~.9__~~1~3~.2~~------___~C0~~7~7__r-~9~0~~~9=9__4-____ - - - __~~~C=L~.9~0~0~~_1~i.7~~__ 
,I__~E~~~~~69~.8~+_-.7~9~.4~rl~S79~.0~__~8~7~.4-+1__~9=0.~6~~1=09~.6~~12~5~.5~__1~7~7.~8~~~C=L~.1~5~00~L-_18~.~0__~1__2~0~.1__~__2~1~.S~~______ 

F 'F 194 207 I 216 - - ! - - CL.2500 I 37.6 I 42.6 I 40.0 Ii 

G ::. \ 187 197 206 205 208 I 227 I 243 295 
H ~; 166 179 188 I I *	Bolt Holes are !lB" larger than 


bolt diameters.
J J 159 158 178 176 180 199 1214 267 I 

K k lOS 120 130 


N t. 145 155 I 165 165 165 185 200 255 


L : ANSI B16.10 

~ NO. I 4 8 8 8 8 8 8 8 


RATING & CONN. ANSI CL.2S00 RJg L STUD 95 110 130 1.30 135 155 185 I 235 « l----------------.,------1----r--r--,- ­
I L MACH 85 95 I RING NO. R31 R31 R31 R35 R32 :;;;: R ~ 1 WEIGHT MARK L H W T 

I 	 S 5.6 4.8 4.0 3.2 3.2 . ~ 6t I!. is ~"liS (kg) i-G-A-T-E-+-S-S-4+---+----t-- ­
B . C . 0 i 152.4 168.1 168.1 	 190.5 203.2 228.6 ! ~ ~ ~ N 

! « 	 GLOBE 584 
~------~----~I------~--_~----~----~------~---~----~> 	~ ~ ~ 

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE GLOBE CHECK CHECK 584 

ANSI Cl.125FF ANSI CL300RF ANSI CL.600RF AN SI C1.1500RJ
RA nNG & CONN. AN SI CL. 150RF ANSI Cl.300RJ ANSI CL.600RJ ANSI CL. 900RJ 

~ 	 t14 tY4 T: WEIGHT MARK I L H W T L H I W T H W T L H I W T H W TI 

~ 	SZl]Z (kg)
:I: W :I: W GATE 203 ~H 229 ~3 ~~~ 591 I 229 66 ~g~ 654 2S4 77 384 692 304 118 473 


~ g, ~ N 337 23 318 

521 	 I 254 . 54 55~ 597 .305 73 384 610 305 102 47.3~ 	 H f..1..4 f..1..4 GLOBE 241· 419 229 36 333 


GATE GLOBE CHECK CHECK 241 1~ ~1~ 64 384 82 47.3
I 
Dry8.9 mm METAL MOMENT r RADIUS WEIGHT WEIGHT WEIGHT OF FiTTiNG (kg) 


'--OU-T-S-'ID"'-E------2---l INSIDE SECTION OF OF· SECTION OF OF 

SURFACE =0.28 m /fTl DIA. AREA INERnA I GYRATION MODULUS PIPE WATER 90' i TEE REDUCER 

THICK d A I Z Wp Ww LR CAP I 1 1 1 
SCH. (mm)t (mm) (em2) (em4

) (em) (em 3) (kg/m) (kg/m) ELBOW FULL X2~"1 X 2" X1/1". X211" X 2" X112" 
~~------5-S~~2.~11~~8-4.-6~8~~5-.7~5-+~5-4~+-~3-.0~7--~~1~2.~2~~4.~5~2~~5~.6-3~~--~~--+---~~1,-~--~--~~---r---

~~======1~0=S=~==3.=05==~=8=2=.8=0=~==8=.2=3=:==7=6==~==3=.0=4==~1==1=7.~1=~==6.~46~~==5=.3=8=~~====:====~===~==~I~==~~~~~=~~~~=~~~~~~~ 
~ 	STD. 40 40S 5.49 77.92 14.39 126 2.96 28..3 11.29 4.77 2.04 0.66 2.41 2.2912.21 2.06 0.93 0.85 0.78 

XS. 80 80S 7.62 73.66 19.46 162 2.89 36.5 15.27 4.26 2.74 	 0.92 3.25 .3.07 2.85 2.77 1.25 1.1.3 1.04 

160 11.13 66.64 27.19 210 2.78 47.2 21.3S 3.49 .3.8.3 4.54 4.25 4.01 1.75 1.57 1.44 

XXS 15.24 58.42 3S.27 249 2.66 56.1 27.68 2.68 4.97 5.89.5.57 5.18 2.25 i 2.01 1.83I 

v) 	 MATERIAL: JIS A9S01 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/mJ),W=0.000691 T(D+ 1) 0; mm, T: mm Wp-0.02466t (D-t) kg/m 
d2~ COVER MAn: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN ( )=0.00943 (D+2T),(kg/m) t: mm, d: mm Ww=0.0007854 kg/m 

2 2~ THICKNESS A= 0.007854 (02-d ) cm 
I- (mm):T 25 30 40 50 65 75 100 125 150 175 200 1-0.000004909 (04_d4 ) cm4 

6r-~-~--+-----~----~-----+----~----~-----4-----J-----4------+-----~----~. (04 d4) 
c;::i WEIGHT 2.0 2.4 4.8 6.8 8.6 13.0 \' Z=0.00009817 -D em] 
~ (1..3) (1.4) (1.6) (1.8) (2.1) (2.3) (2.7) 

http:5.89.5.57
http:2.2912.21


NPS 4" PAGEPIPING DESIGN DA T A 
PIPING PARTS DIMENSION AND WEjGHT 	 100mm 13 

WDGHT 
L: 152.4 RATING A 	 B C (kg)ffi 	 STD. 50.8 I 152 121 2.9 

XS 50.8 152 121 2.9 

SCH.160/XXS 84.1 121 98 4.8 

Ib SQ} 	 'AS u if 'n' 
~ -E3- 1)- f38ED 

BONNEY FORGE'S STANDARD FITTING (kg)
PIPE 90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE WELDOLET
209 

1 1212 12S0 121;:A SI~~DTEEM \J 

~,fTL,.J::' I I ~I ,3' 98,S ~\d 


-£gL~Jb±1~~~J=r :2~· :~~ (O-=t 

xl YJ" 85.9 ELBOW+ELBOW MAX.SIZE 


REDUCER+TEE+TEE+ELBOWS(90' & 45') ELBOW+REDUCER 
 or BOSS=l" 

[~ 11 t; r1u rJ ~ < JP f3- lJPD' ~01PLL-fr3ill ~~ 
ISO+PIP( W.N SO+PIPE WN+ SO+PIPE 	 MAX.SIZE S.NIPPLE

W.N+ TEE 
., 	 +90' ELBOW +90' ELBOw + TEE OF BOSS"" 1u 

PIPE: ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm 


ANSI B16.5 WEIGHT OF FLANGE (kg) 


! TAPE CL.125FF CL.300 CL.600 C1.300 CL600 C1.900 CU500 Cl.2500! 
RATING 5.0 W.N BLIND

i CL 150RF RF RF RJ RJ RJ RJ RJ 
,------r.~~~~--~--~~--~~~~~2--4--~--~~~4_~~~~------~------~----~--~~_+-------

A A 229 I 254 273 254 273 292 I 311 356 I CL.150 5.3 7.4 t 7.7 

~~8__~C~J+-~2~3~.9~~~3~1.~8--~~4~4.~5~,--~3~9.~8~--~~.6~.1-4__~5~2.~5-+~6~2~.0~1__~87~.~~-~~~C~L~.3~00~+-~9~.7---r--'~1~.9__~1__~12~.~3__T-______ 
r-__C__~C~~33~.3~+-_4_.7~.6__+-~6~0~.4__~---__+----___!-------+------~---__~m~C~L~.6~0~0~--~14~.6~~--'~7~.5~4_~1~8.~6--+_------
r---=D~---;;D:..;--=80:::...---+__9:::..:5:::....--+__.:..::10::.,:.7__1--__- __+-___+-___-+-____--1__-__---1 i:i) CL.900 • 19.9 22.8 24.5 

I----'E'---_~E ___76;....2:::..-+---:::..;.85~.7 7-+'____=' 6+-_1:..:2~2~.3-..i..~13::...:.1.:..:.8:........j--=2~0.:...:.1.::....6-i ~ CUSOO 27.8 30.0 I 31.1__+----.:;10:..:::8__1~--=9:..::3:..:.. 0:..::.9:...:. 

F F- 236 250 I 263 - - - - - I CL.2500 57.6 I 65.7 6i.2 


G' " 232 241 263 249 265 278 287 357 *Bolt Holes ore V8" lorger thonH ~. 188 203 i 215 

bolt diameters.


J 184 I 193 216 201 217 I 230 239 ! 309 


K 110 125 I 135
i 

N 150 160 185 170 I 185 200 210 280 


DIA. 5/8" I 314 M 7/FI"' 3/4" 7/p," i lVp," 1114" IV?" L : ANSI BJ6.10 


~o~~N~0~.===~I==~8~=:I~=~8~~=jl==::8~=:==~8~=j~=~8~~=~1==~8~=:~=~~8_-_-_t~--~-~~8~~~r~~~~R~A~TI~NG--&-C-0-N-N-.------'I---AN-S-I-C-L-.2-50-0-.-R-J--
m L STUD 95 120 i50 135 155 180 205 270i 

L. MACH 85 100 RING NO. R37 R37 I R37 R39 R38 ~ ~ ~ T:WElGHT I MARK I L H W T 
1

~i~--~~--=~-+--~--~~S--=~~5::"':'.6--~~~~8~~':":~~0--~~3~.2~~~~~0~OS"Z~IZ~ I TE 6-3 
~--~~+------+------r-----~--=~~----=-4----=--~~~+---=~~~ I ~ I ~ ~I_GA~-+--b~__~--+-__ 
r-B __. _C_._D--t__1_9_0._5-+_2_0_0_.2-t-__2_'5_.9--1____+-____+-_2;...3..:..5_~..:..24-1:...:.3-4--=2:..:...7.=.:3.-1---i <t. 0 0 N i _ I... 

r-------....l.--------'-!______.l.....-____--=____--L____---.l.___..l....-____....L...___~1 > +-LI +-'=4 t-W~.G_LO_B_E-+--o-8...J-.!----+---+-­

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED I GATE GLOBE CHECK ICHECK 683 . 


ANSI CU25FF I ANSI CL.300RF ANSI Cl.600RF 
 ANSI CL.1500RJ 
RATING & CONN. 

AN SI CL150RF ANSI CL.300RJ ANSI CL.500RJ ANSI CL.900RJ 

~ ~ ~ T: WEIGHT T 

~ -kIZJaZ (kg) 

MARK L! H W T L H W T L I H W T L H W T L H W 

I W :c w 	 460 800 356 195 I 549GA TE 229 ~~~ 254 718 254 98 !~~ I 800 356 
~ ~ B N 41 356GLOBE 292 394 254 629 356 100 !~~ I 699 457 145 460 749 508 177 549

502 64 371I:; +-Y P4 +-Y 
36 356 154 549GATE GLOBE CHECK CHECK 292 	 82 4321 118 460
45 371 435 


D=114.3 mm 
 METAL \MOMENT RADIUS WEIGHT IWEIGHT WEIGHT OF FITTING (kg) 


OUTSIDE =036 m2/m INSIDE SECTION, OF OF SECTION OF OF 90' I I 

REDUCERSURFACE . DIA. AREA INERTIA GYRATION MOOulUS PIPE' WATER TEE 

THICK d A I Z Wp I Ww LR CAP 1 V 
SCH. (mm)t (mm) (em2 ) (em4) (em) (cm 3) (kg/m) (kg/m) ELBOW 

I 

FULL X 3" X2Yz·· X 2M X 3" X2/2" X 2" 

~:======~5~S=~~~2.~11~=~~11=O=.0~8=~~:7=.4~4=~~~11:7~=~=~3.=9~7==:~~2~0.~5=:~~5.~8~4~~~9~.~52~=~====:====~1==::==~==:~===~1====~==:~~=== 
lOS 3.05 I 108.20 10.66 165 '3.93 28.9 8.37 9.19 	 1!

~~----~~~~~+-~~+-~~+-~~+-~~~~~~-=~~~~-L----~~~--~--~-~~~~~~~~~ 
0:: STD. 4040S 6.02 102.26 20.48 301 3.83 52.7 16.07 8.21 3.84 1.17 4.12 3.83 	 3.71 3.531 1.45 1.37 1.27 

XS. 80 80S 8.56 97.18 28.44 400 3.75 70.0 i 22.:$2 7.42! 5.36 1.68 5.77 5.33 5.15 4.94j 2.02 1.90 1.76 
/ 

1""3 92.04 35.07 486 3.67 85.0 28.32 6.65 	 I120 

160 13.49 I 87.32 I 42.72 552 3.60 95.7 33.54 5.99 8.03 8.63 7.91 7.63 7.39 i 301 2.82 2.59 

XXS 17.12 80.06 52.27 636 3.49 111.3 41.03 5.03 9.81 10.5 9.73 9.41 9.02! 3.65 3.41 3.11 

! I 

Wp-O.02466 t(O-t) kg/m 
d2

vi MATERIAL :,.IIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3).W=0.000691T (O+T) D:mm. T:mm 
~ COVER MAll: PRECOATED GALVANIZED SHEET. 0.3mml WEIGHT IN ( )=0.00943 (D+2T).(kg/m) tmm, d:mm 	 Ww=0.0007854 kg/m 

A=:0.0078S4 (02_d2 ) cm 2 
~ THICKNESS 	 50! 

100 125 150 175 200 	 4 4 4)- (mm): T 25 30 40 65 I 75 	 1-0.000004909 (0 _d ) cm 
Br-~~--+-----~-----+-----+-----+-----+I-----~----~------I------+-----+---~ 

3 
::;; (1.3) (1.7) (1.9) (2.0) (2.3) (2.5) (3.0) 
Q WEIGHT 2.4 3.1 4.2 5.7 8.1 9.9 14.7 	 Z=0.00009817 (D4~d4) cmI' 

http:2:::..-+---:::..;.85


PIPING DESIGN DATA 	 NPS 5" PAGE 


14PIPING PARTS DIMENSION AND WEIGHT 	 125mm 
r---1'4-~-.3-~--~-L:-1-90-.-5-----------------------------------------------------------,--R-A-T-IN-G~'=i___A~-8_4--'C_+W-1~~~~-T8

706 S:127.0 792 11,'1'24 r7
.OI 1f762 3i~~i3, 8;,. h tt-=- : I STD. 57.2 179 141 4.6 

, 8J 0 ~-;r IJ"":) ~ XS 57.2 179 141 4,7

: \:..:t . ~ fj- -(} Bat:/' c 	 93.7 122SCH.160/XXS 187 6,5 

PIPE 90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE <- I I BONNEY fORGE'S STANDARD FITTING (kg) 
WELDOLET 

~ K liJ 
SIZE M 
x 4" 117.3 

x 3" 111.3 

RED. TEE 

~~N hJl 
57 

m~ W
x2Yt' 108.0 ill S.O 
x 2" 104.6 

MAX.SIZE 
OF 80SS=,· 

N 75 

~ 1 
-tHt'T-~ 
~.N'f 

SO+PIPE W,N SO+PIPE WN+ SO+P1PE 	 MAX.SIZEW.N+ TEE
+90' ELBOW +90' ELBOW + TEE OF 80SS=I" 


PIPE: ANSI 836.10 & 36.19 8W FITTING: ANSI 816.9 ROOT GAP+3mm 


ANSI 816.5 WEIGHT OF FLANGE (kg) 


TAPE CL.l 25FF CL.300 CL 600 CL.300 CL 600 CL 900 CL.1500 i CL.2500 

RATING S.O 
 W.N BLIND 

CL.150RF RF RF RJ RJ RJ RJ RJ 
A 254 279 330 279 330 349 375 419.1 CL.150 6.2 9.6 9.1 

I 

~~B~__~-=23=.~9-+--=35=.O~r-~5=0.=9~--~43=.~O_+~5=2=.5~~=58=.=8~~8~1~.1__r-l=04~.~8~~~C~L~.3~OO~~~1=2.~3--~~16~.O~_r~1~7~.1~~______ 
r-__C____+-_3~6~.5~+_-5~0~.8~~~6~6.~7_4-------+_----~-----_+------_r1__-__~ID~C~L~.6~00~4_~2~4~.7--~-2~9~.3~_r~2~:18~.0~------­
r--_D__-r-_8=3=.5=--+_-9:;..;7...::.;.8=--;--:...:.11-=-3.:...:..7_4------+------~-----_+-----____i_---~ 1Ii I CL900 32.3 37.0 38.0 
r--~E_--+_~88~.9~~-9~8~.4__~:...:.12~0~.7~-1~O~6~.4~1--1~2~2-3~~13~5~.0_+--16~3-.6~~1:...:.2~4_1.~3~~ CL1500 526 57.1 6Q4 

F 277 20i 307 I ! - - CL.2500 95.1 111.0 101.9 


G 282 292 314 I 300 I 316 ! 328 357 435 

H 210 225 241 
 *Bolt Holes ore 1;8" than 

,bol t diameters.216 225 248 233 249 262 I 291 368I 

K 110 125 140 

N 165 175 195 ISO 200 210 240 315 I 


lOlA. 


~ NO. 8 8 8 8 B 8 18 8 
RATING & CONN. ANSI CL.2500 RJ g L STUD 105 125 170· 145 175 200 260 320 ;j T'.'''EIGHT 

L MACH 85 110 RING NO. R41 I ~1 R44 R42 .... n MARK H w T 

r---'--8.-C-.D---r--2-1-5.-9-+~2-35-.-0-+---26-S6-.7--+!~-:5-.6--~-4.8 1~2-	 M: it4~ (kg)4~.-C~.-4-+--=~9-:·~-.1----!-3-4~-~.-9---l ~ i--GA-T-E-+I-s-0-6-1---+----1--­

r-------~--_+------~~--i-.--~-+--~-I---------+-------!--~------1 < ~ .~~ N 806GLOBE 
r-------~~--~------~-------~~~~--~----~~~~----~> 	 ~ 

S: APPROXIMA TE DISTANCE BETWEEN flANGE FACES WHEN RING IS COMPRESSED 	 806GATE GLOBE CHECK CHECK 
. ANSI CL.l25FF ! ANSI CL.30QRF ANSI CL.600RF ANSI Cl. 1500RJ

RATING & CONN. 
ANSI CL.150RF ANSI CL.30QRJ ANSI CL.600RJ • ANSI CL.900RJ 

~ ~ tY4 T: WEIGHT MARK L H W T L H W T L H W T L H W T L H I W T a M:Z:~:Z (kg) f---f---+--+---r--+---rnr+--+---+--h..,~nH+---+--+--+-+--+--+---+--+-__t-___t_­
w I w ::r: W GATE 254 ~~~ 511 562 	 676 
~ ~,~ N 1----~-~--~-~--~~~-i--~-_+~~--~--~-~-4---+---+-~4_--4_--+_--T_-­

~ ~ ~ P4 	 _7_~G-L-OB-E~-35-6~~~~~-~!~f~~--~-~-~~~?~~--~--~-~-56-2~--~-~_4-6 61-__+-__+-__ 
GATE GLOBE CHECK CHECK 330 !?~ g?~ 562 	 676 

D=141.3 mm METAL MOMENT RADIUS WEIGHT WEIGHT W[IGHT OF FITTING (kg) 
OUTSIDE . 2 I INSIDE SECTION OF OF SECTION OF OF . 

REDUCERSURFACE ::=:0.44 m /m • oiA. AREA INERTlA GYRATION MODULUS PIPE WATER 90' TEE 

THICK' d I Z Wp LR CAP 


SCH. (mm)t (mm) (. ') (em4 ) 1 (em) (em}) (kg/m) (kg/m) ELBOW FULL X 4" X 3" '/2" X 4" 

~1------5~S~~2~.7~7~-1~35~.7~6-,~12-:.0~6-+~2~8~9-+~4-.9~0--+-~4-0~.9~~9~.-46~~1~4~.4-8~---~--~--+--r---r~-+----r---;---­
ol------~--+_----+_~--+_----+-----+-----_+------~--~----_+----4_--_4--_+--~--_r--_+----r_--4_--­

wr_------l0-S-r--3-.4-0-+-13-4-.5-Q-+--14-,7-3_+--~--4~.8~8~~~49~.6__~1~1.~56~~14~.2~1~----~__--~~---+--~~~~~~~-r~~ 
. ~ STD. 40 40S 6.55 128.20 27.73 ~ 4.77 89.3 21.77 12.91 6.48 1.90 6.54 6.13 5.8.3 5.72 2.50 2.27 2.16 

XS. 80 80S 9.52 122.26 39.41 860 4.67 121.7 --.-73--l-9-.2-0-+-8-.6-31-S-.-19-+--8.-0-l+-3-.5-2-r-::- 3.0230.94 ~1.74 	 3 

120 12.70 115.90 51.31 1071 4.57 151.6 40.28' 10.55 I 
r-----='----+----~----+_---+------i-----_+----r_---+- 2 2 6 5 57 5,00 4.73 
~~-16-0----~1-5~.8~8_r-l-09~.5~4_r~6~2~.5~7_+--12-5-0_+--4~.4-7__+_-17~6~.9~~49~.1-1~ ~.5~____4-1~4~.6~1=3.~6~1~.9~~1~·~~·~~~-r~7 

XXS 19.05 103.20 I 73.16 1400 4.37 198.1 57.43 8.36 I 16.9 17.1 16.0 15.2 14.8 6.47 5.78 5.46 

I 

I I 

I 
i 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=O.000691T (o+T) D:mm, T:mm 	 Wp=0.02466l (D-t) kg/m 
d2~ COVER MA H: PRECOATED GALVANIZED SHEET, 0.3mmt W[IGHT IN ( )=0.00943 (0+ 2T),(kg/m) t: mm, d: mm 	 Ww=O.0007854 kg/m 

A=O.007854 (D2_d2) cm2\3 THICK"'NESS1 	 I 
4S:I (mm)~T' I 25 .30 40. 50 65 75 tOO 125 150 175 200 	 t-0.000004-909 (04 _dol) cm 

4 

~j WEIGHT I I 	 2=0.00009817 (D ~d4) cm.3 

http:3-.5-2-r-::-3.02


NPS 6" PAGEPIPING DESIGN DA TA 
lSPIPING PARTS DIMENSION AND WEIGHT 	 lSOmm 
WEIGHTi' 68_3 L 228_ 6 ft50 B RAnNG A B C (kg) 

842 if1 1'397 # 3 '.4 3 U, 60..3 170STD. 216 6.4j 5tH 
XS 77.8 225 170 10.4 

! \::l- -D 	 II E38:D JOI SCH.160/XXS 104.8 221 147 12.7 

BONNEY FORGE'S STANDARD FITTING (k9)PIPE go- ELBOw '5- ELBOW TEE fr.
1 

~ UIN_PI~- -<[:8 
WELDOLET 

\285 1288 1374 132rt9 ~ 51~~DTE[M ~ 75 - wK

-E3~~1! ;x m~ ~] ~M~ASx'O'S-\I-ZEJ
. ')( ELBOW+ELBOW 


REDUCER+ TEE + TEE + ELBOWS(90' & 45') ELBOW+REDUCER OF BOSS:::;: i" 


~ 11 ~,I n l1 Ii r-n,'7S'


If 13- ~ !iJ ~ -~m ~ 

SO+PIPE W.N SO+PIPE WN+ SO+PIPE 	 MAX. SiZEW.N+ TEE 

+90' ELBOW +90' ELBOW + TEE OF 80SS:::;:1" 


PIPE: ANSI B.36.10 & 36.19 8W FITTING: ANSI 816.9 ROOT GAP+3mm 


ANSI 	 816.5 WEIGHT OF FLANGE (kg)
! 

TAPE CL.125FF CL..300, CL.600 CL..300 CL.600 CL.9DO CL.1500 CL.25DO 1 
W.N 8UNO 

1 CL.150RF RF RF RJ RJ RJ RJ, RJ RATING I S.O 

I A A 279 318 356: 318 356 381 394 483 Cl.150 I 7.7 12.1 11.8 

I 8 rJ 1 25.4 36.6 54.1 ! 44.6 55.7 I 63.6 I 92.2 120.7.nJ CL.300 ! 15,9 20.8 22.7i 	

~C::!::l:'::.6~0~0--+------'.2'::::':9~6-l-~3:'::5;"::,3~+---=:::39::':'.~I 	 C L 39.7 52.4 73.1 -! - - I ~ 0-1---­
r----~~~~_+~~--~~~4_---_+----~-----+_----4_--~w~~~_4--~:.::·-~~~~--~7__r-----
i D f) 87 99 120 - - - - i?i CL900 41.8 48.4 52.2 
I E f 88.9 98.4 1 23.9 106,4 125.5 14 7~ '7 181.0 28 5. 8 2; t----=C'='L,':"'::15:"'='00-4--6-=2~.2-+----:6::-::-9.-=-O---+-:::72:-:.6:--t--- ­

• F J 319 33 352 Cl.2500 147.2 172.1 156.3 

I G (: 321 330 356 338 357 379 413 517 

I H H 233 245 266 

i J 235 244 270 252 271 293 m -432 

K 115 130 150 


N 165 175 200 180 200 ·225 255 360 


2" L : ANSI 816.10 


~ NLOS'TUD 10
8

5 ,13
2
0 12 '2 I 12 .12 I 12 8 RATING & CONN. ANSI CL.2500 RJ 


u.J 175 145 180 205 275 365 I« 1---------------,-----+---,----,----,- ­
~~L-M-A-C-H~-9-0--~I-'-'0-~R-IN-G-N-Q~-R-4~5-~-R-4~5~--~~5~~-R-4~6_I-R_4-,7~1~ ~ ~ ~~~TIM~K L ! HI WiT 
~~---~--~-----~~S-~~~~6--~~,--4~.-S~--4~.0-~~3~.2~~!--4.~0~11;la~~~I~,-~-T-E~-9-27~--~-~-
~~B-.-C~~04_~2~4~1.~3_+~26~9~.7~~2~9=2~.1~----+_----~~3~1~7.=5-+~31~7~.5~1~3=6~8.=3~~ ~o~b ~,~~~--~-~-~-
r-____~___~___~~____~i____~___~____~I__~___~~ ~ ~ ~!G-LO-B-E_+_9_27~--_r-_r--

S: APPROXIMA TE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED I GATE GLOBE CHECK ICHECK 927 1 

ANSI CL.125FF AN SI CL.300RF ANSi Cl.600RF ANSI CL1500RJ
RATING & CONN, 

ANSI CL.150RF ANSI CL.300RJ ANSi Cl.600RJ ANSI CL.900RJ 

~ t-Y4 A T: ~IGHT MARK L H W T L H 1 WiT L H W T L H W, TIL H W T 

;§ t ~~ 7K~3 (kg) i--CA-T-E-+-26"'-7-+""'8 7­~9"'"'~!~:r-t-J"T1'3Q5=~6-+-1"""'6~""+"7!';""O'93r+-97-8.....L13-5-6"-1-9-'-h-~;"5592"'+-'-0-B-6+-50-8-+-32-7-4-, -61-3+1-08-6+-5-0S-+-14-08-1--11-+--+---+-­
~ ~~~~ ~ -G-L-OB-E~-~35=6~~49~5~3~0~5~~82~~445~-75-6-1~4-5-7-+-1-77-+~5~59~-88-9~6-1-0~2-9-0~1-61-3-+-9-5-9+-6-86~-41-7-+-71-,-+--+---+--
> ~ ~ ~ !--__-+240~6~~62~2~~~1~'3~~4~60+___!--~-_+~5~62~--~-~--~-_+_-+_-+__-~-l-~r---r--

290 711 
iGATE GLOBE CHECK CHECK 356 8~ i~5 1 150 ~.~~ 240 61.3 

! D=168.3 mm I I. METAL IMOMENT RADIUS WEIGHT WEIGHT ~!GHT OF FITTING (kg) 


OUTSIDE:... 2 I INSIDE SECTION OF OF SECTION OF 
 OF 1 90' REDUCER 
I'SURF ACE -0.53 m 1m OIA. AREA ,I, INERTIA GYRA TION MODULUS PIPE 	 TEE 

WATE.q I LR ,CAP
THICK d A' I Z w~ WwI 

« SCH. (mm)t • (mm) (em2) , (cm4) (em) (cm 3) (kgjm) (kgjm) ELBOW FULL X 5" X 4"1 X 3" X 4 M x 3'" X 3" 

~ 5S I 2.77 162.76 14.40 494 I 5.85 58.6 11.31 20.81 

~ lOS 3.40 161.50 17.61 599 5.83 71.2 13.83 20.48 I 

~ STD. 40 40S 7.11 154.08 36.00 1172 5.70 139.2 28.26 18.65 9.94 2.83 9.58 9.08 8.67 8.38 3.75 3.30 3.04 

XS. 	 80 80S, ..10.97 146.36 54.22 1686 5.57 200.3 42.56 16.82 15.0 4.38 14.5 13.6 13.0 12.6 5.38 4.96 4.56 

120 14.27 139.76 69.05 2066 5.47 245.4 54.20 15.34 

7.08160 18.26 131.78 86.07 2458 5.34 292.1 67.56 13.64 I 23.7 22.8 21.5 20.5 19.7 8.45 7.75 

8,21XXS 21.95 124.40 100.92 2763 5.23 328.3 79.22 12.15 I 27.8 26.8 25.2· 24.1 23.2 9.89 8.98 

vi MATERIAL: ,liS A9501 CALCIUM SILICATE MOLDED PIPE INS.N02 (220kgj~).W= 0.0006911 (0+ T) D: mm, T: mm Wp=0.02466t (0- t) kg/m 
d2~ 	 COVER MAn: PRECOATED GALVANIZED SHEET. O.3mm t WEIGHT IN ( )=0.00943 (D+2T).(kgjm) t:mm, d:mm Ww=0.0007854 kg/m 

A=0.007854 (02_d2) eml:3 THICKNESS 	 I' 

2 

>-	 (mm):T 25 30 40 50 65 75 100 125 150 175 200 4
1-0.000004909 (D4_d ) em'" 

B~~~--+-----4-----~-----+-----+-----+----~-----4------~1-----+-----4----~ 4 4 
~ WEIGHT 3.3 4.0 5.7 7.5 10.3 12.5 18.3 Z=0.00009817 (D _d ) cm3 

nL..~--L_______L...I....:(~2...:..:0)'__~(=2.:...!.1)----i~(~2.:..::,,3~)-'--~(:......2._'5)~_ (2.8) J~.O) (3.5) 

http:120.7.nJ
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NPS 8" PAGEPIPING DESIGN DA TA 
PIPING PARTS DIMENSION AND WEIGHT 200mm 

WEIGHT 
219.1 L:.304.8 	 50 RATING A B C (kg)

S:20.3.2 127109.5 STD. 69.9 264 221 10.6~ tr 	 T( n1'524,I 

XS 98.4 292 221 16.8 

SCH.160/XXS 111.1 284 17.3 20.4@ -D 	 B3- i)- <TIED r'o 
BONNEY FORGE'S STANDARD FITTING (kg)

PIPE 90" ELBOw 45" ELBOW TEE REDUCER CAP MIN.PIPE ~.:b-p[j 
WELDOLET 

333 359 486 435 309 RED. TEE 


SIZE M 
 :,75 == ! 	 ! I ~N x 168.1 
o ijlK.,6"I 	 ~-;rx 5" 	 162.1 

x 4" 	 155.4~l! 	 CJ)~ 
.. 	 x 

ELBOW+ELBOW MAX.SIZE
REDUCER+ 1EE+ TEE+ELBOW~ 	

5.0 

& 45") ELBOw+REDUCER OF BOSS='· 

r+ t! ~J IIIi{j~p f£J~ t~-"]}JL:..J 	 'W.N 


SO+PIPE W.N SO+PfPE WN+ SO+PIPE MAX.SIZE
W.N+ TEE 
+90" ELBOW +90' ELBOW + TEE OF 80SS=1" 


PIPE: ANSI 836.10 & 36.19 BW FITTING: ANSI 816.9 ROOT GAP+.3mm 


ANSI 816.5 WEIGHT OF FLANGE (kg) 


TAPE CL.12SfT CL.300 CL.600 CL.300 CL.600 CL900 CL1500 CL2500 
RATING S.O W.N BLIND 


CL.150RF RF RF RJ RJ I RJ RJ RJ 


A 3 4 3 381 41fi=381 419 I 470 48.3 552 CUSO 12.5 20.1 20.4 


r----:8__--+---=2=8..:;;..6---+-_4...:..1:..=.3_+---=6:.,::2;.:;;... ...:..:49:..:...3=---+-.-:6:.::3:.:..:.6:.....-\--...:..7..:.;.1 CL. 300 
 24.7 32.2 36.7 

C 44.4 61.9 82. - I - - I~ CL.600 44.1 53.6 63.5 

D 91 109 130 I - I - - - -:: I CL.900 72.3 83.3 90.7 

0 	 ..::::..5--+~10:::.;3::.:.:.3==--+-1:...:4..:..:.1..::::..3--1 U) 

~--'-~--r-=---+-~-+-~~-L---+---I----4---~--~~ 
E 101.6 111.1 139.8 i 119.1 141.4 169.9 223.9 .'3.31.8 ~ CUSDO 104.5 118.4 136.1 

F 399 417! 438 - - - - CL.2500 219.7 262.7 240.1 

G 409 I 419 448 427 449 478 532 540 
H 	 *Bolt Holes are 1/8" larger than272 290 3i1 

bolt diameters.J 282 \ 292 321 300 322 351 405 513 


K 120 140 I 160 


N 180 185 I 215 195 215 I 245 300 410 


, L : ANSI B16.10 

f-, NO. I 8 12 12 12 12 12 12 12 


RATING & CONN. ANSI CL,2500 RJ g L STUD 115 145 200 i 165 205 235 .330 I 400 
'i L MACH 95 120 RING NO. R49 R49 I R49 RSO RSl ~ ~ ~ T: WEIGHT MARK L H w 	 T 

r-~B-.-C--.-D~i---29-8-.5-+--3"':"30"':".2--~1--34~~-.J~--~5-.6~+--A~ 	 ~G-A-T-E-+l-0-3-8~--~~---..~8~--3-~-·~~.7-4--;-93~~7~~il-4~~~:-.2~~! ~~I*~~~ (kg) 

r-------~----~----__L-____-L____~____~_'______J______L____~>I~ ILl ~G_LO_B_E-+l_0_3_8~__r-~r-_ 
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GA1E G~E CHECK CHECK 1038 

T ANSI C1.125FF ANSI C1.300RF ANSi C1.600RF~ ANSI CL.1500RJ 
RA ING & CONN. ANSI CL.150RF ANSI C1.300RJ ANSI Cl,600RJ _-:..;:AN..:..::S:.:.-I..:..::Cl...:.9.:.;OO:;.R:.;.J_-+_-.__--,--:---,- ­

;:: ~ R T: WEIGHT MARK L H W T L H W T hw H W T H 
T

W 1 L H W T 

2§ EZ~Z (kg)69~ 141 41~ ~ :r ~ :c ~ N GATE 292 1118 406 181 435 '194 406 318 4 1327 610 740 1327 610 70B 841 


- G OBE 569 660 TAO 8 A1 
~ f-l=-+ ~ ~ L 495 575 664 	 .i ' 

GATE GLOBE CHECK CHECK 495 I 1~~ ~~§ 281 ~~~ 408 740 535 841 

0=219.1 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF fiTTING (kg) 
OUTSIDE 2 INSIDE SECTION OF OF SECTION OF OF 
SURF ACE =0.69 m /m DIA. PIPE 90' TEE REOUCER 

f------.---T-H-IC-K-1 d AR;A INEfTIA GYRATION MOD~LUS Wp W::E? LR CAP 

SCH. (mm)t (mm) (em2 ) (em4
) (em) (em 3) (kg/m). (kg/m) ELBOW FULL X 5" X 4" X 3" X 4" x Y X 3" 

;::~--~~-~~~~~~~--~~-L~+_~~_+~~~~~~~~~----+_--_+--_r--~--4_--~--~r_--~-

~~-----=5=S---+~2~.7~7-+~2~13~.5~6~-1~8~.8=3_+~11~0~1_+~7~.6~5--+_1~0~0.=5-~14~.~78~~3~S~.8~2~----+_--_+--_+--~-4_--~-~r_--i_-
IDS 3.76 211.58 25.44 1475 7.61 134.6 19.97 35.16

~r--~~--+-~~~~=-+-~~+-~~+-~~-+~~--~~~~~-L----+----+--,--~--4---~----r---1----
~~__~20~__+_~6~.3~5-+~2.:.;06~.~40~-4~2~.4~4~~24~0~4_+~7=.5..:.2--.-~21~9~.4__~3=3.~31~~3~3~.4=5~----+_--~--_+--~--4_--~----r_--1_---

30 7.04 205.02 46.90 2639 7.50 240.9 36.81 33.01 

510. 	 40 40S 8.18 202.74 54.20 3019 7.46 275.5 42.55 32.28 20.1 5." 17.9 15.6 16.1 15.7 5.71 5.40 5.10 

60 10.31 198.48 67.63 3694 7.39 337.2 53.08 30.94 

XS. 80 80S '2.70 193.70 82.35 4402 7.31 401.8 64.54 29.47 30.5 7.91 27.1 25.2 24.7 23.7 8.63 B.14 7.68 

100 I 15.09 188.92 96.71 5059 7.23 461.8 75.92 28.03 


120 18.26 182.58 115.21 5857 7.13 534.6 90.44 26.18 


140 20.52 177.86 128.57 6400 7.05 584.2 100.92 24.85 


XXS 	 22.22 174.65 137.43 6744 7.00 615.5 107.9 23.96 50.8 45.2 42.4 40.8 39.7 14.3 13.4 12.6 

150 23.01 173.08 141.75 5907 6.98 630.4 111.3 23.53 52.5 45.6 43.0 41.6 40.6 14.7 13.B 12.9 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/rrrJ).W=0.000591T (D+T) D:mm, T:mm Wp=O.02466t (D-t) kg/m 
d 2~ COVER MAn: PRE COATED GALVANlZED SHEET, 0.3mm l WEIGHT IN ( )=0.00943 (O+2T),(kg/m) tmm, d:mm Ww=0.0007854 kg/m 

2	 2?:s THICKNESS I I A=0.007854 (02_d ) em 
i (mm):T 25 30 40 50 55 75 100 125 150 175. 200 1-0.000004909 (04_d 4 ) em4 

4 4 
~ WEIGHT 4.2 5.1 7.0 9.2 12.5 15.2 21.8 I 29.5 I Z=0.00009817 (D -d ) cm3 

:s: (2.5) (2.6) (2.8) (3.0) (3.3) (3.5) (3.9) I (4.4) D 



NPS 10" PAGEPIPING DESIGN DATA 

U 
17PIPING PARTS DIMENSION AND WEIGHT 250mm 

L:381 	 RATING A 
5:254 	 2159 1778 

STD. 77.8 322 274 17.7 

XS 93.7 324 265 20.B 

SCH160/XXS 125.4 313 216 38.5 

BONNEY fORCE'S STANDARD FITTING (kg) 
~ 4$ Q 1} 

PIPE 90' ELBOW 45" ELBOW TEE REDUCER CAP MIN.PIPE I WELDOLET 

WJ~ 
I /O~~~. I I~l 	 ~-:J.~ 
~~~ 	 \j]~ 

ELBOW+ELBOW MAX.SIZE 
REDUC(R+ TEE + TEE+ELBOWS(90' & 45") ELBOW+ REDUCER OF BOSS='" 

~fl 	 11
{it f3-	 -HaG 
SOt PIPE W.N SO+PIPE WN+ SO+PIPE MAX.SIZEW.N+ TEE

+90' ELBOW +90' ELBOW + TEE OF BOSS=l" 

PIPE' ANSI 8.3610 & .3619 8W FITTING' ANSI B16 Q ROOT GAP+3mm
.U 

ANSI 816.5 	 WEIGHT OF FLANGE (kg) 

TAPE CL.125FF CL..300 Cl.600 CL.300 CL.600 I CL9€lfJ CU500 CL2500 I IRATING S.O W.N BLIND 
RJ RJ RJ RJ 


A i 44 508 546 584 I 673 CU50 17.5 28.3 31.8 


illi 35.7 46.6 56.7 

C - - - Cl.600 71.9 89.i 104.2 I 


8 	 5.7 71.5 I 77.9 I 119.2 182.6 
u::) 

Cl.300 I 
CD 

- -	 CL.9OO 102.7 123.8 131.5D ~ - - - iJ) 	 I 
E 101.6 117.5 158.8 125.5 I 160.4 192.2 265.2 436.6 « z CL.1S00 I 178.6 208.2 1 231.3 


F 480 498 523 - - I - - CL.2S00 i 421.3 487.0 464.3 


G 486 502 543 510 544 576 649 821 

H 315 333 358 I *801t 	Holes are Vs" larger thanI 	 1 

bolt diameters.J 1 321 336 378 344 379 l 411 484 656 

K I 125 145 ! 170 


N 180 195 235 200 235 270 340 515 

lOlA. //8" 1 " ,1/4" I" 11/4" 13/R" 17/R" 21/7" L : ANSI 816.10 

I ~ 1 NO. I 12 16 16 16 16 16 12 12 
RATING & CONN. ANSI CL.25GO RJ 

iii.1 L STUD 120 165 220 180 I 230 245 350 515 « ......
I L MACH 1 100 140 RING NO. R53 R53 1 R53 R54 R55 « 	 H W.. T11: !~:.rIGHT MARK l ,,,­

1 	 S 5.6 4.8 I 4.0 4.0 6.4 1° 
'w J\_~ (kg) I GATE 1292 

B. 	C . 0 1 352 387.4 431.8 469.9 482.6 539.8 -l 
> 


~ GLOBE 11292 

• I 	 > 

« 

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 	 CHECK 1292GATE GLOBE CHECK 
ANSI C1.125FF ANSI CL300RF ANSI Cl.600RF ANSI CL.1500RJ

RA TING & CONN. ANSI ANSI CL300RJ ANSi Cl.600RJ ANSI Cl.900RJ 

« 
...... 	 W T L H W TW T L H W T L H« A A TWE1G!H !~~ l H 	 ! 
Cl S~~~ (kg) 	 .,,1 
w ::r: 1r ::r: 1r 457 285 473 1435 508 476 ~~b 1581 686 853 841 1581 686 1066 1000 

> 
-1 o 0 N 622 787 
 1000 

> ~ ~ ~; 638 790 


GATE GLOBE CHECK CHECK 622 I I ~~i I ~~~ I ~~b 
« 	 841 

417 653 841 1000 

D=273.05 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)
INSIDE 

OUTSIDE =086 2/ SECTION OF OF SECTION OF OF 90·DIA. 	 REDUCERSURFACE . m m 	 TEEAREA INERTIA GYRATION MODULUS PIPE WATER 
d 	 CAPTHICK A I 2 wp WW 

LR 
SCH. (mm)t (mm) (em2 ) (cm4) (em) (em.3) (kg/m) (kg/m) ELBOW FULL X 8" X 6~ X 5" X 8" X 6" I X 4

K 

< 
t ­«, 5S 3.40 266.25 28.80 2618 9.53 191.8 22.61 55.68 

0 

lOS 4.19 264.67 35.39 3199 9.51 234.3 27.78 55.02 
w 
a.. 
0:: 20 6.35 260.35 53.20 4733 9.43 346.7 41.76 53.24 	 I 

30 7.80 257.45 65.00 5722 9.38 419.0 51.02 52.06 I 
STD. 40 40S 9.27 254.51 76.82 6690 9.33 490.0 60.30 50.87 35.4 8.92 30.4 28.5 27.2 i 26.8 9.58 8.78 B.06 

XS. 00 80S 12.70 247.65 103.9 8823 9.22 646.2 81.54 48.17 	 I 

.2 	 12.780 15.09 242.87 122.29 10207 9.14 747.6 95.99 1 46.35 56.2 16.4 48.3 42.3 15.2 13.9 

100 18.26 236:5'3 146.16 I 11922 9.03 873.2 114.73 43.94 


120 21.44 230.17 
 169.47~' 
XXS.140 25.40 222.25 197.6 1 	 1 .79 90.7 

160 28.57 215.91 219.4 16619 8.70 1217 172.2 36.61 101.0 ~ 80.3 76.7 39.7 27.0 24.5 22.1 

Wp::::O.02466t (O-t) kg/m 
d2vi MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg{~ ),W=0.000691 T (O+ T) D: mm, T: mm 

~ COVER MAn: PRECOATED GALVANIZED SHEET, O.3mm t WEIGHT IN ( =0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=O.0007854 kg/m 
'"'­
0 THICKNESS A=0.007854 (D2_d2) cm2 

t- 25 30 40 50 65 75 100 125 150 175 200 (04 4 4 
::r: (mm):l 1 	 1-0.000004909 _d ) cm 
<..:l (04_d4

)5.1 6.2 I 8.6 11.0 15.0 17.8 25.3 33.9 	 em.3WEIGHT 	 2=0.00009817~ (3.0) (3.1 ) I (3.3) (3.5) (3.8) (3.9) ( 4.4) ( 4.9) 	 0 

http:D=273.05
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PIPING PARTS DIMENSION AND WEIGHT 300mm 
WEIGHT 

23.8 L:457.2 	 RATING A B C (kg)254.0S: 304.8 190.5 
STD. 85.7 378 325 26.711 :1 xS 103.2 379 318 27.6L1 if n·0 ~ 11. r-" II 	 SCH.160/XXS ~ ~ ~V'--IIII 

BONNEY FORGE'S STANDARD FITTING (kg)PIPE 90' ELBOw 45' EL80W TEE REDUCER CAP MIN.PIPE I I 
WELDOLET 

460 1511 I 16~1J 51~~OT[[M ~.. 1

95 

1714 	 K ., !flt!~ ,10" <41.31 ~~Gl -F=t1-E:3mW~1N 8~ 228.6 ~X 	 m. 
L-~,;tj- x 6 218.9 V S.O 

u 

. ~' x 5" 2159 El80W+ELBOW MAX.SIZE 
REDUCER+ 1EE+ TEE+ELBOWS(90' & 45') ELBOW+REDUCER OF BOSS=I· 

~i1 ~ 111[ H tIi

{it fr )ED 1l3U P -~~ 

SO+PIPE W.N SO+PIPE WN+ SO+PIPE 	 MAX. SIZEW.N+ TEE

+90' ELBOW +90' ELBOW + TEE OF 80SS==I" 
PIPE: ANSI 836.10 & 36.19 BW FITTING: ANSI 816.9 ROOT GAP+3mm 

ANSI 816.5 WEIGHT OF FLANGE (kg) 

TAPE CL.125FF CL.300 CL.600 CL.300 CL.600 CL.900 ! CL.1500 CL.2500 
RATING S.O W.N 8L1NDI 

CL.150RF RF RF I RJ I RJ RJ RJ I RJ 
A 483 521 559 ! 521 I 559 610 673 762 CL.150 27.4 43.0 I 49.9 

B 31.8 50.8 73.1 58.8 74.7 87.4 138.2 I 2~1.6 :'ci I----'=C~L:.:::.3~0~0--+_....:5~1~.6~+---.::.;69:::.:..0::..-+---==8~3.:.::.9:-+-___ 
I' __C__-r_55_._6~_7~3~.0~+-_9~8~.5~r-_-_,-__-+___r-__~_-_~ro~C~L~.6~00~4-~9~5~.4~+-~1~10~.2~~I__~13~3~.8~~____r 
I D 123 I 140 166 - - - Vi ~C::::L~.9~0::..O--+_..:..::13::6.:..:..7_+-~1..:.66~..::..9-l_._::=18:.::8~.3:--+---__ 

E 114.3 130.2 ~ 163.6 208.0 296.9 481.0 ~ l----=C:::.::L::..:.1..:.5.::::00==---i_..:.26::..:7,:.:.8;-+-~3=__173._=1-1_~31;::_;;3;_;.0:;___t_---
F 583 600 - - - CL.2500 498.3 690.8 588.9 

r----:G:----+--57---5-+1--59-0- 668 757 941 I *Bolt Holes ore thanI 

H 380 397 423 I ! boli diometers. 
J 371 387 419 395 421 465 554 i 738 
K 150 170 195 I 

r-.-N____-r~2~10--+-~~~0~+_~3~O~5--+_~3~95~~~5~7~5--~LT:~AN~S~I~8~1~6.~10~____~__----r___----------_ 

;::: T:WEIGHT MARK L H W T l H W L H I W T~I11" ~lZ (k9) ....(]') I 	 ~_:_8+-11_L4_6+!_H-t-_W_;-T~ 

DIA. '18~ lY8~ -l 11/4~ I l'Y8~ I·' 1Y4~ 178" 2~ 2.y4~ RATING & CONN. I ANSI CL.2500 RJ 
~ 

g 
NO. 
L STUD 
L MACH 

12 
125 
110 

16 
180 
150 

20 

230 I 
RING NO. 

16 

195 
R57 

I 
20 

235 
R57 

20 

265 
R57 

16 

400 
R58 I 

12 
565 
R60 

~ 

C§ 
5 ~ 

n tY4 
It--- i3 .I.n a 

T: WEIGHT 

;Z,- (kg) 

MARK L H WiT 

I----fl---t---+--t-,I ­GATE 1445 
S 5.6 4.8 I 4.0 4.8 7.9:;t ~ GLOBE 1445 I 

B . C . 0 431.8 450.9! 489 533.4 571.5 619.3 > 
S: APPROXIMA TE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GA TE GLOBE CHECK CHECK 1445 

RATING & CONN. ANSI 
ANSI 

CL.125FF 
CL.150RF 

ANSI 
ANSI 

CL.300RF 
C1.300RJ 

ANSI 
ANSI 

CL.600RF 
CL.600RJ ANSI CL.900RJ 

ANSI CL.1500RJ 

~ ~ 
. C§ 	 u·u "'" I ".. ::r: il: :I: 1r GA TE 356 t53'7 457 i 376 518 1632 508 B 686 119 
~ . 0 0 GLOBE 699 711 FFt
~ 	 t1-+ t1-+ 72 7 

1146 

GATE GLOBE CHECK CHECK 699 3gi ~1~ 585 841 8 I 1146 
i 

O~323.85 mm METAL MOMENT RADIUS W[1GHT WEIGHT WEIGHT OF FITTING (kg) 
OUTS1DE = 102 2/ INSIDE SECTION OF OF SECTION OF OF 90' 

TEE REDUCERSURFACE . m m DIA. !>.REA INERTIA GYRATION MODULUS PIPE WA TER LR 
CAPTHICK d A I 	 Z Wp Ww

4SCH. (mm)l (mm) (cm2 ) (cm ) (em) (cm 3) (kg/m) (kg/m) ELBOW FULL X 8" X 6" X 5" X 8" X 6" I x 4~ 
5S 3.96 315.93 39.80 5092 11.30 314.4 31.24 78.39 

lOS 4.57 314.71 45.84 5843 11.29 360.8 35.98 77.79 

;:::~_--=-20~__+-~5~.3~5-+~3~11~.1~5~--=-63~.3~4-+_7~9~85~+-~1~1.~23~~_4~9~3~.7~~49~.7~2~~76=.~04--+____~____~__~--+__-+__-+__--+-__~__ ­
C§~__~30~__+-~8~.3~8-+~3~O~7.~0.::..9~1~83~.0~5~_1~0.::..34~0~~1~1.~16~~~6~3~8~.5~--=-65~.1~9~~74~..::..07~____~____~__~-4__-+__-+1____+-__-r___ 
w 	 STD. 40S 9.52 304.81 I 94.01 ! 11622 11.12 717.7 73.79 72.97 
~~~--~~+-~~~~~~~~.-~~~~~-4~~~+-~~~~~~--~----~~---+---+---+----+-~~~ 
0: 40 10.31 303.23 101.6 12494 11.09 771.5 79.72 72.22 56.2 14.1 47.2 44.6 42.7 41.4 14.7 13.7 12.8 

XS 80S 12.70 298.45~.' 15049 11.01 929.3 97.45 69.96 
60 14.27 295.31 8 16663 10.96 1029 108.9 68.-49 

7.48 288.89 B.2 19805 10.85 1223 132.06 65.55 92.7 26.4 77.9 73.3 70.1 68.1 I 24.2 22.5 20.9 

280.97 203.69 23403; 10.72 1445 159.9 62.0 

XXS.120 38.2 26710 10.59 1649 186.9 58.56 132.0~1W 2&57 26an ~~O 29157 1Q49 1800~OB~7~__~__-+_~__~__~_~~~~~~~ 
160 33.32 257.21 304.1 32511 10.34 2008 168.0 141.01133.0127.0 41'.6 40.3 37.2 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/ ,W=0.000691T (0+ T) 0: mm, T: mm Wp=0.02466t (D-l) kg/m 
~ COVER MAn: PRECOATED GALVANIZED SHEET, 0.3mmt WEIGHT IN ( )=0.00943 (D+2T).(kg/m) tmm. d:mm Ww=0.0007854 d2 Kg/m 

2 2~ 	 THICKNESS 25 40 50 175 I 200 A=0.007854 (02_d ) cms: 	 (mm): T 30 55 75 100 125 150 I 1-0.000004909 (D4 _d 4) cm4 
48 5.9 7.3 9.9 12.8 17.2 20.5 29.0 38.3 I (04 -Od ) em.) 

~ WEIGHT (3.5) (3.6) (3.8) (4.0) i (4.2) (4.4) (4.9) (5.4) Z=0.00009817 

http:O~323.85
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NPS 14" PAGEPIPING DESIGN DATA 
PIPING PARTS DIMENSION AND WEI T 350mm 

C WEIGHTl: 533.4 RATING A 8 (kg)
S: 355.6 222.3 

STD. 88.9 410 357 30.011 ~1'~ (30 11f rt70 

~ ~ XS 100.0 432 351 31.7 

SCH.160/XXS\8- 'D -fI¥l 83- -D- BalD '18 BONNEY FORGE'S STANDARD FITTING (kg)90' ELBOW 45' ELBOW TEE REDUCER CAP MINPIPE Gj--=-Y WELDOLET 
1070 K 95513 552 816 759,539 

RED. TEE I I 

§
D.,.I I I~ I SIZE M ~ I I 


12:: ~~~.7 ~~.~tO -\- -~
-¥-=lAA~l, 81, co U~ 247.7 \!J 5.0 

~ 238.3 ELBOW+ELBOW MAX. SIZE 

REDUCER+TEE+TEE+ELBOWS(90' & 45') ELBOW+REDUCER OF 80SS=;" 


~i1 l1 rJrlir G

{~ i3- ~ bO ¥B ~~ 
W.N 

SO+PIPE W.N SO+PIPE WN+ SO+PIPE M,ll.x.SiZEW.N+ TEE
+90' ELBOW +90' ELBOW + TEE OF BOSS=1" 


PIPE. ANSI 836.10 & 35.19 8W FITTING: ANSI 816.9 ROOT GAP+3mm 


ANSI B16.5 WEIGHT OF FLANGE (kg) 


TAPE CL 125FF CL.300 CL.600 CL.300 CL.500 CL.900 CU500 CL2500 ! 

RATING S.O W.N BLIND 
CL.150RF RF RF RJ RJ! RJ RJ RJ 

A 533 584 603 584 503 641 I 749 I CL.150 34.7 56.2 I 63.5 

r-~B~_,-~375.~0~_~54~.0~~~7~6.~3~~~62~.0~+-~7~7~.9~~~97~.~0-4~1~49~.3~~_~~~C~L~.3~0~0-+_~6~9~.8~__~93~.4~,~_1~1~3.~4_+-_____ 
C 57.2 76.2 100.1 - - - - I~ j.......:C::.:L:;.::.6:.:::0..:::.0-4_-::9:.::8~.7_'____----.:1.:::-26;:-.-:.-9-i1i-::-:16;-;1~.1~-t-___

j-----:D-:----t---.::.12-4=-=--I---..:....14::..:.3=--+--~1:::..:6:.:...7~f-----+-----+-------l--_--+------l CD CL 900 153.9 189.3 255.9 

~==~E~===~==~1~27~=~==1~4~2.~9=:==1~7~1.~5=~==15~0~.9=~1==1=73=.=1=1~,=~22~3=.9~~=~3=14=~3~=~====~~~~C~L~.1~50~0=~==~~~=====4~6~5.~5=~1===44~2=.3~=:======= 
F 660 I 679 703 _ _ - - CL.2500 I 

G 663 I 679 708 I 687 710 760 851 than 

H 406 425 449 I ! I I bolt diameters. 


*Bolt Holes are Y8" 

J 409 I 425 454 433 456 506 597 

K 155 170 195 I 

N 225 240 270 245 270! 320 410 L ANSI 816.10 


DIA. ANSI CL.2500 RJ 
:J NO. 12 20 20 I 20 20 20 15 T~ T: WEIGHT I MA!-iK L I wg L STUD 140 185 240 I 200 245 290 435 z z (kg) ! I 

L MACH 115 160 RING NO. R51 R61 R62 R63 i w! ~ :r f-G_,ll_.T_E-+_-+-----r-i_--+-:_ 
S 5.6 I 4.8 4.0 5.6 I~ o 0 

GLOBE 
8 . C . D 476.3 514.4 527.1 1 558.8 635 > 

S: APPROXIMA TE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE GLOBE CHECK CHECK 
AN SI CL.1500RJ 

RA TlNG & CONN. ANSI CLi 50RF ANSI CL300RJ ANSi CL.500RJ ANSI CL 900RJANSI CU25rr ANSI CL 3""R] 1 f' crORi 
880!*1~ *1r~:~)T ~~: 3~' :;~~ g;~ I §~31 !9~ .'9~' '~38 ,~~,?""L7Fv;tI_H-r_W-IT-686 2 762 ':52 :: 

~v."<;f'P,'"'J' GLOBE . l I;.I 
889GATE GLOBE CHECK CHECK Z~Z 435 838 I 1 1038 I 1276 

oo::! 544 854 892 

D=355.6 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 


OUTSIDE ? IN;IDE SECTION OF OF SECTION OF OF 90' 

TEE REDUCERSURF ACE IA. AREA INERTIA GYRATION MODULUS PIPE WA TE~ LR 

CAPTHICK d A I Z W[) Ww
SCH. X 8

w X10" X 8"(mm)l (mm) (cm2) (em4) (em) (em 3) (kg/m) (kg/m) ELBOW FULL X12" X10" I X12" 

5S 3.96 347.68 43. 6763 12.43 380.3 34.34 94.94 II 

lOS 4.78 346.04 52.68 8107 12.40 455.9 41.35 94.05 I 

~L-___l~0____+-~6~.3~5-+~3~42~.9~0~~6~9.~6~7~1~1~06~2~7-+~12~.3~5~+-~5~9~7.~5~~5~4~.5~9~9~2~.3=5-+____+-__-4__-+_-+__-r_-r__~__T-__ 
~r-___2~0____+-_7~.9=2-+=3~3=9.~76~~8~6.~5~1~1~3~07~9-+~12~.3~0~+-~7~3=5.~5~~6~7~.90~~9~O~.6=6-+____+-_-4__-+__-+__-r__-r___r-__~__ 
~~ST~D~.__~3~0__+-~9~.5~3-+~3~3~6.~54-+_1~0~3~.6~1+-1~5~52~4-+~12~.~24__+-~8~7=3.~0~~8~1=.3~3+-8~8~.9=c-+____4-__-1__-+__-+__-r__-r__--r-~~~ 
~~~_4=0~__+-1~1.~13~~3:.:::3=3...:::.34~_1~2~0~.4-+~1~78=8=5-+~12~.1~9__+-~10~0~6__~9~4~.S5~~8~7~.2~7-+_7~9~.0~____~6~2.~3~59~.9~5~7~.4~5~5~.6~~14~._7-r~13~.7~i-l-2._8 

XS 12.70 330.20 135.8 i 20137 12.13 1132 107.4 85.53 I I 
60 15.09 325.42 161.4 23443 12.05 1318 126.5 83.20 

80 19.05 317.50 201.4 28610 11.92 1609 158.1 79.17 132.0 105.0100.0 96.0 55.6 49.3 45.7 I 42.:2 

100 23.83 307.94 248.4 34352 11.76 1932 194.95 74.48 R 
120 27.79 300.02 286.2 38721 11.63 2178, 22455 707 ---l---\- ­

140 31.75 29210 323.0 42758 11.50 2405 2535 6701 

160 ~ 35.71 284.18 358.9 45479 11.38 2614 281.7 63.43 2360 1860 179.0171.0 87.7 ~ 
vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS NO.2 (220kg/r-n-J ).W=O 000691T (0+ T) D: mm. T: mm Wp=0.02466t (D-l) kg/m 

d22':: COVER MAn: PRECOATED GALVANIZED SHEET. O.3mmt WEIGHT IN ( )=000943 D+2T},(ko/m) t:mm. d:mm Ww=0.0007854 kg/m 

I',i TH::~:S II:: :.: l~OO 1:~ ,:59~54~~: ::: ::0, 175 200 :~~:::~~~:~~9 ~~:D.d:~2c~, 

(4.5) (4.6) (4.8) (5.0) (5.4) (6.1) (6.7) (7.2)I (25~6) 
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NPS 16" PAGEPIPING DESIGN DATA 
PIPING PARTS DIMENSION AND WEIGHT 400mm 

406.4 L: 609.6 
S: 406.4 254rg II ~ ·0~ 

I 

PIPE 90' ELBOW 45' ELBOW 

SO+PIPE W.f"j SO+PIPE 
+90' ELBOW 

TEE 

RED. TEE 

S!.?I M 
>:14"304.8 ! 

x12" 295.1 

xlO" 282.4 

x 8" 273.1 
ELBOW+ELBOW MAX.SIZE 

x 6" 263.7 ELBOW+ REDUCER OF 805S=I­

1111

it3fJ -jJffi-


WN+ SO+PIPE 
+90' ELBOw + TEE 

nrli

-fJlli lJ$ 


W.N 
MAX. SIZEW.N+ TEE 

OF BOSS:;::'" 

PIPE: ANSI B36.10 & 36.'9 BW FITTING: ANSi 816.9 ROOT GAP+3mm 

ANSI B16.5 

TAPE CL.125FF CL.300 CL.600 CL.300 I CL.600 CL.900 CU500 CL.2500I 

RATING 
CL.150RF RF RF RJ I RJ RJ i RJ RJ 

A 597 648 686 648 I 686 705 826 CU50 

B 36.6 57.2 82.6 65.2 I 84.2 100.1 163.6 ~ CL.300 
~-C--~~63~.5~~~82~.6~~-1=12=.8~~=~-i-=~~~-~~~-~~--~:' ~600 

WEIGHT 
RATING A 8 C (kg) 

STD. 


XS 


SCH.160/XXS 


BONNEY fORGE'S STANDARD FITTING (kg) 
WELDOLET 

WEIGHT OF FLANGE (kg) 

I S.O ! W.N BLIND 
I 

44.2 73.2 81.6 

87.6 I 119.6 133.8 
! lUO I 1m.7 224.6 

r-~D__~~13~1_+-~15~O~~~18~0__r-___~I__-_~_-__-+___-__~__~~~C~L~.9=00~4-_1~8~4.~8_~~2~34~.7~1--2~7~2~.2~T--____ 

r-_E__~_1~2_7._0-+__1~4~6.~0-+__1~84~._2~__15~4~.0~1_~18~5~.B~~2~27~.I~~3~2_8._7~__~~~C=L~.1=50~0~___~~52~5_.0_1-_5_8_9_.7__T-_____ 
F 744 763 793 I - , - ­
G 740 759 I 797 767 I 798 840 1 941
I 

H 439 458 488 I i 
J 435 454 492 I 462 ! 494 535 637 
K 

I 

160 180 210: I 
N 225 240 I 280 250 I 280 325 425 

OIA. 1" 1Vii" IV?" 11/4~ I 11/2" l:YR" 2V?"! 
~ NO. 16 20 20 20 I 20 I 20 I 16 

ai L STUD 140 195 260 215 I 265 305 i 475 

L MACH 120 165 RING NO. R55 I R65 I R66 R67 

C1.2500 

*80lt Holes ore 
1IE" 

bol t d iam e ters. 

L : ANSI 816.10 

I RATING & CONN. 

i'< t!4 t.!.t T: VYEIGHT ~RKI; 
<: 

i ~~ i ~~ (kg) GATE 

GLOBE:=:=====:======:======:===5==::==5=.6==:1===4=.8==:==4=.0==:1==~7.=9==:=====:1< ~~~5 ~ B . C . D; 539.8 571.5 603.3 I 616 704.9 > +-h-l +---W ~ 
I----::-:A~P:-::P~R-=-OX-IM-A--:T-::-E--:D-:-IS....LT:-A-N'=-CE=--=-B=ET:-'-VYE-:::-::"EN-"-'-F":"'LA-NL.G-=-E-=F-=-A-CE-S...;.WH-E-N-R-IN-G"--IS-C-O-M-PR-'-,E:-S-SE=-=D----'------1 GA TE GLOBE CHE CK CHECKS

RATING & CONN. 

~ R ~ T: WEIGHT 

~I~~~~ (kg: 

:;:. +-w +-w 
GATE GLOBE CHE CK 

0::::406.40 mm 

OUTSIDE ==1.28 m 2/m 
SURFACE 

THICK 
SCH. (mm)l 

5S 4.19 

lOS 4.78 

ANSI CL.125FF ANSI CL.300RF ANSI CL.600RF 
ANSI CL.150RF ANSI CL.300RJ ANSI CL.600RJ ANSI CL.900RJ 

MARK L H W T L H W TIL H W T L H W! T 

than 

ANSI CL.2500 RJ 

H I W ! T 

ANSI CL.1500RJ 

L H W T 

~G-A-T-E~~40~6-h2~~b~~1~6~g~1~=8~·~~~·~~7+~8~~~5~4~2~0~57~6~8-6~i~127-+0~§~9~~,+-21~2-7~76~2~1-9-19~1~14-04-2-17-18+1-914-'2-9-4-8+-14-0-7+--+---+--­

GL OBE 

CHECK 

INSIDE METAL MOMENT I RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 
SECTION OF OF SECTION OF OF 

DIA. 

d 
(mm) 

AREA 

( ) 

INERTIA I GYRATION 
I I 

(cm4)! (em) 

MODULUS 

Z 
(em 3) 

PIPE 
Wp 

(kg/m) 

WATER 
WW 

(kg/m) 

90' 
LR 

ELBOW 
CAP 

FULL 

TEE 

X14" X12" X10" 

REDUCER 

X14" X12" X10~ 

398.02 52.94 10708 I 14.22 526.9 41.56 124.4 I 

396.84 60.31 12162 14.20 598.5 47.34 123.7 

~~___1~0_-~~5~.3~5-+~3~9=3.~70~~7~9~.8~1+-1~5~97~0~~1~4.~15~+-~7~85~.9~~6~2~.6~4~1~2'~.7~+_--+____4_-+--~~____r____r---1--__ 
~~___2~O~__~~7~.9~2-+~3=9~0.=5~6+_~9~9~.1~5+_'~9~68~8~~1~4.=09~+_~9~68~.8~~7~7~.8~3~1~19~.8~+-7~4~.3~----4---+_--~~r---rl----r---,--- ­
w STD. 30 9.52 387.36 118.7 23386 14.04 1151 93.17 117.8 I 89.0 

a: XS 40 12.70 381.00 157.1 30467 13.93 1499 123.3 114.0 i 118.0 ?fi 7 R77 84.7 82.4 79.9 I 41.1 39.2 36.8 

60 I 16.66 373.08 204.0 38804 13.79 1909 150.1 109.3 153.6 

80 21.44 363.52 259.3 48184 13.63 2371 203.5 103.8 • 194.0 49.0 144.0i140.0 136.0 131.0 67.7 64.5 60.3 

100 26.19 354.02 312.8 56800 13.47 2795 245.6 98.43 235.2 


120 30.96 344.48 365.2 64781 13.32 3188 286.5 93.2 274.0 


140 36.53 333.34 424.5 73299 13.14 3607 333.2 87.27 318.8 


150 40.49 325.42 465.4 78857 13.02 3880 365.4 83.20 342.5 


v) MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3), W=0.000691T (0+ T) 0: mm, T: mm 
~ COVER MAn: PRECOATEO GALVANIZED SHEET, 0.3mm t WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t: mm, d:mm 

'6 THICKNESS 
25 30 40 50 65 75 100 125 150 175 I 200~ (mm): T 

xr_~~--r_----+_----+_-----+_----4_----~----4_----~----~-----+-----,----~ 

~ 7.5 9.0 12.3 15.8 21.1 24.9 3S.0 46.0 57.6 
== WEIGHT (5.0) (5.1) (5.4) (5.6) (5.9) (6.1) (6.7) (7.2) (7.8) 

i 

Wp=0.02466t (O-t) kg/m 

d 2Ww=0.0007854 kg/m 
2A=0.007854 (02_d2 ) cm 

4 4 4
1-0.000004909 (0 _d ) cm 

4
(04 

_d ) cmJ 
2=0.00009817 D 

http:0::::406.40


NPS 18" PAGEPIPING DESIGN DATAJI";'­
21PIPING PARTS DIMENSION AND WEIGHT 450mm 
WEIGHT 

L: 685.8 RATiNG A B C 
S: 457.2 285.8226.~ @ 11 (810, STD. 

(kg)

U ft. rD1 
SCH.160/XXS~ -D­
BONNEY FORGE'S STANDARD FITTING (kg) 

0 ~,r <r-g XS 

PIPE 90' ELBOW 45" ELBOW TEE REDUCER CAP wELDOLET 
K 115. LfJ 

RED. TEE 

SIZE M ~ t I I 
x16

fl 

330.2 I -1t- :--1'.x14" 330.21 uk~a \8~]
x12" 320.5 go lJI'~" : ­
xl0~ 307.8 ELBOW+ELBOW MAX. SIZE

REDUCER+TEE+TEE+ELBOWS(90' & 45') x8" 298.5 EL80w+ REDUCER OF BOSS=1" 

{j 11 r-J 
fj- -Q3D ~ rill ~.~ 

W.N 
SO+PIPE W.N SO+PIPE WN+ SO+PIPE MAX.SIZEW.N+ TEE

+90' EL80W +90' ELBOW +TEE OF BOSS=l" 

PIPE: ANSI 836.10 & 36.19 8W FITTING: ANSI 816.9 ROOT GAP+3mm 


ANSI 816.5 WEIGHT OF FLANGE (Kg) 


TAPE C1.125FF CL300 i 
I CL.60a 1 CL.300 CL.600 CL.900 CL.1500 CL.2500 

RATING 5.0 W.N BLIND 
CL150RF I RF RF RJ RJ I RJ RJ RJ 


A 635 711 743 711 743 I 787 914 CL.150 51.9 86.1 I 99.8 


8 I 39.7 60.4 89.0 68.4 90.6 114.3 179.5 UJ CL.300 108.7 150.5 179.2 

C I 68.3 I 88.9 123.9 - - - <ri Cl.600 174.0 2211 285.8
I I CD 
0 155 176 211 - - - I Vi CL.900 ! 261.2 318.9 385.6 


E 139.7 158.8 
I 

190.6 166.8 192.2 241.3 344.5 ,~i CL.1500 687.2 I 793.7 

IF 844 I 865 900 - - - CL.2S00 


G 829 848 879 856 I 881 930 1033 


I *Bolt Holes are 1/8" larger than
H 501 ! 522 557 i bolt diameters. 

IJ I 486 505 537 513 538 587 690 

K 185 205 240 
 I 

N 255 310 355 450 L : ANSI 816.10275 305 285 
OIA. 11/8" lV4" 1o/R" lY4" lo/R" l~R· 274" RATING & CONN. ANSI CL.2500 RJI 

..... NO. 15 24 20 24 I 20 20 16 i~....J H W T0 « ~ ~ T: WEIGHT I MARK L i
CD L STUD 155 I 205 280 220 I 285 345 535 0 -MZl]z (kg) rL MACH I 125 170 RING NO. R69 R69 R70 R71 ~ :r: ~ :r: l:e . GA1I ! 


S 5.6 4.8 4.8 7.9 
 ....J o 0 1 « 
I> +-W t.W .GLOBEa.C.D 577.9 628.7 654.1 685.8 774.7 

5: APPROXIMATE DISTANCE BE TWEEN FLANGE FACES WHEN RING IS COMPRESSED GA TE GLOBE CHECK ICHECK 


ANSI C1.125FF ANSI CL.300RF ANSI CL.600RF i 
 ANSI CL.1500RJ
RA TING & CONN.! 

l AN5ICL.150RF ANSI CL.300RJ ANSI CL.600RJ ANSI Cl. 900RJ 
« 
I- t-Y4 t..Y4 T: VYtIGHT T H W T « MARK L H WiT L H W T L H W T L H W L 

i 

0 MZJJZ (kg):r: w :r: w 1559GATE 432 I~~~~ g~~ §~b 2324 752 1687 {g§~ 2381 914 i 3266 1232 
~ ~1~ 
-.J ~ B N 
« GLOBE 
> H +-W ~ I 

!GATE GLOBE CHECK CHECK ! 
, 

0==457.20 mm METAL iMOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)
INSIDE SECTION 

DIA. 90' TEE REDUCER
OUTSIDE 2 SECTION OF OF OF OF 
SURFACE ==1.44 m /m AREA : INERTIA GYRATION MODULUS PIPE WATER 


d I LR
THICK A Z Wp Ww CAP rseH. (mm) (em2 ) (cm4) (em) (em 3) (kg/m) (kg/m) ELBOW FULL X16" X14" X12" X16" X14 1X12"(mm)t 
!55 4.19 448.82 59.63 15299 16.02 669.2 46.81 158.2 

lOS 4.78 447.64 67.94 17385 16.00 760.4 53.33 157.4 

10 6.35 444.50 69.941 22858 15.94 999.B 70.60 155.2 
! 

« 

I-
« 20 7.92 441.36 111.8 28216 15.89 1234 87.75 153.0 94.3 

0 


w STD 9.52 438.16 133.9 33560 15.83 1468 105.1 150.8 112.5 

a... 30 11.13 434.94 156.0 38820 15.78 1698 122.4 148.6 131.5a:: 

XS 12.70 431.80 177.3 43839 15.72 1918 139.2 146.4 148.9 
51.040 14.27 428.66 198.6 48749 15.67 2132 155.9 144.3 168.0 41.5 125.0 120.0 117.0 114.0 65.2 53.1 

60 19.05 419.10 262.2 63047 15.51 2758 205.8 138.0 222.3 

i 

91.4 86.3 82.780 23.83 409.54 324.1 76400 15.35 3342 254.7 131.8 274.0 69.0 .204.4 195.0 191.0 185.0 
100 29.36 398.48 394.6 90724 15.16 3968 309.8 124.7 334.1 

120 34.92 387.36 463.3 103973 14.98 4548 363.6 117.8 391.5 

140 39.67 377.86 520.4 114422 14.83 5005 408.5 112 1 440.2 

160 45.24 366.72 585.5 125712 14.65 5499 459.6 10~.6 495.0 


vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m..l ),W;:;:O.0005911 (0+ T) 0: mm, T: mm Wp-0.024661 (0 t) kg/m 

3: COVER MAn: PRE COATED GALVANIZED SHEET. 0.3mmt WEIGHT IN ( )=0.00943 (D+2T),(kg/m) l:mm, d:mm Ww=0.D007854 d2 kgjm 
1.0... 2
0 THICKNESS A=O.007854 (02_d2) cm
I- 25 30 40 50 65 75 100 125 150 175 200 4 4 4 
:r: (mm):T I 1-0.000004909 (D _d ) cm 

Il.') 
8.4 10.1 13.6 17.6 23.5 27.5 38.5 50.4 62.9 76.3 (D4 _d-4) 3WEIGHT cm~ Z=0.00009817(5.S) (5.7) (5.9) (6.1) (S.4) (5.7) (7.2) (7.8) (8.3) I (8.9) D 

I I I 

http:0==457.20
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NPS 20" PAGEPIPING DESIGN DATA 
PIPING PARTS DIMENSION AND IGHT 500mm 22 

WEIGHTA I 8L: 762.0 	 RATING 
381.0317.5(08"1 	 STD. 

(kg) 
254. S~ tl 	 :1 o 	 SCH.160 /xxs-Er¥l 	

XS 

BONNEY FORGE'S STANDARD FITTING (kg)90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE 
WELDOLEi 

892 	 I765 1"46 I'O~ ~~~~O T::~3 I ~27 I K .wi"5~. 

I ~~~. :~:: 355.6 I ~EGl]~
m ~I 
-E8CJ:..jt=l:j ~-_ ..a 355.6 mrrI 	 ~ 

v.' I )(12" 345.9! \!J 5.0 

• xlO" 333.2 ELBOW+ELBOW MAX.SiZ::

REO;;;TEE+4RLBOWS(hS") 	 ~239 i180W+REP; ~ ~ 

{~BtT~gkop~~
W.N 


SO+PIPE W.N SO+PIPE WN+ SO+PIPE W.N+ TEE MAX.sIZE 

+90' ELBOW +90' ELBOW + TEE OF 8055=1" 


PIPE: 	 ANSI 836.10 & 36.19 8W FlTTlNG:ANS! B16.9 ROOT GAP+3mm 


ANSI 816.5 WEIGHT OF FLANGE (Kg) 


TAPE C1.125FF CL.300 CL.600 	 CL300 Cl.600 CL900 CU5DO CL2SQO 
RATING S.O W.N BLINDI 

CL150RF RF RF RJ RJ RJ I RJ I RJ 
l--_A__-t-_6__9_8_+--_7_7...::.5_+-1--=-81...:3=___--!-.__:..7.:.,.:75=--_'_'_..::.8.:..::13=___-I-....:8:.,;.7..=.5_-I-.:..::9:..;:8...::.4_L-__-il CU50 61.7 109.7 129.3 

r-_8 __-+-_4=2.:.,:.9=---+---=6;.:::3.:.:.5=---+--_9~5::.:.:.3=--+-1--.:..7.:=,;3.:..:.,1---!.1_.::..:98:..:,.5=---1-__'=-20:":".:.,.7-+.-:.:19:.::5:;,::.3=--'--____ ~ CL. 300 134.5 18.;.4 I 229.1 

r-_C ____t_-7..::..3.:..:.O=---+-.:..::9:.::5.:.::.2=--+_...:..:13:.::3::.:...4L-+-_-_-+-__--+__-_4___+_ --I co i CL.600 222,0 278.2 367.4 
1 __ 

317.9 399.3 487.6
r---:D::--_ __t_=---'..=6.::..0-+-1_.:.::18:,::2_+___2=.!2::.:::0-1....-----+-----+----4-----+----I [?) CL 900 

852.5r-_E	__-i----:14_4__,5,---+--_16,;;..1,.;...9,---;-J.-.:.:19:..:6:.:..:.,9=--1i-'~17~1.:..:.5---!._=20:..:0:.::...1~--.:.2:..:6..::.0:.::.3-+--=.3.:.,.:73:.:..':...,'--i-------i ~ CU500 I 1009.3 

F 925 947 985 - - - - ! CL.2500 I 
G 910 927 962 937 965 1025 11138 *Bolt Holes are V8" thanH 544 1 566 604 

bolt 	diameters.
J 529 546 581 556 584 644 ! 757 


K 190! 210 250 


N 260 280 3.15 290 315 375 490! L : ANSI 816.10 


r-0_I_~_~~1~~~'n~~_11~4L·~-1~~--'·~~lL~~~-~~1L%u"~~~2·-~~3~"~-I-_~~: I RATING &CONN. AN~ CL2500 ~ 
~ NO. 20 24 24 24 I 24 20 16 I « f-I--~-----....,....--+_-.,._--,--_r-
g l STUD i65 210 '295! 235 I 305 370 575 I ~ I ~. t.Y4 T:WEIGHT MARK I L H W T 

r ] L MACH 140 185 RING NO. R73 ! R73 R74 R75 : _ - _ :: GATE~~-~--t--~-+-~~+~~~~~~~~~4.--:..~-~~~~--~·~~<~T~~E·~o{~)
S 5.6 4.8 4.8 9.5 GLOBE 

r-_8~.-C~.~O~-6~3~5-~-6-85-.8_~7.:...:2:..:3-.9-L-----~--~-7-4~9...::.3_Lir--=-83~1:.:..:..9=___L____~> ~ ~ 
CHECK 

ANSI CL.125FF ANSI CL.300RF I ANSI CL600RF ANSI CL.1500RJ 
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WrlEN RING IS COMPRESSED GATE GLOBE CHECK 

RATING & CONN. 
ANSI C1.150RF ANSI CL300RJ ANSI C1.600RJ ANSI CL.900RJ 

;:: ~ ~ T:WEIGHT H W TMARK L H wIT l H W T L H W T l H W T 
Z~ 112 M (kg) 	 1686~ I ~ Ii:l:: GATE 457 1{~b ~~~ ib~~ 15~6 2534 914 2105 i1~t 2654 914 4445 1334 


...J 0 0 

GLOBE:;+-li P-4 

GATE GL08E CHECK CHECK 

D=50S.00 mm METAL MOMENT I RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 
OUTSIDE 2 INSIDE SECTION OF OF SECTION OF OF 
SURF ACE = 1.59 m 1m DIA. AREA INERTIA GYRATION MODULUS PIPE WATER 90' TEE REDUCER 

THICK d A liZ Wp Ww lR CAP
SCH. ft X18" X16~ X14"(mm)t I (mm) (em2 ) (cm4) (em) (cm3) (kg/m) (kg/m) ELBOW FULL X1S" X16" X14
 

1--__5_S_--I_4_._78_+-4_98_.4_4~i__7_5._57......,jtJ:3923 17.79 941. 8 59.32 195.1 


105 5.54 496.92 87.45 27603 17.77 1087 68.64 193.9 


10 6.35 495.30 100.1 31487 17.74 1240 78.55 192.7 
;::~~------~~~~~~~~~_+~~~~~--~~~~~~~~~_+----~----~--~~,_~----r_--~--~r_---

~~: !% :~: ~~ :~ ~: ~ 1'~O~l~I~~:~~~::~~I~~~~:~~~i--+-~-~-~-+-~--~---
~r-----40~--~-1-5-.0-9-r-4-7-7.-82-+-2-3-3-.7-+-7-1-0-37-4--1-7-.4-4~--2-7 J .. 0~'~5~2J.0~14~9~.0u=8~8~.6~=8~4~.0~=7~9~.7~~17~9t.4~[1~t!J584~.1=1~16~3~.3tt1~15~8 

60 20.62 466.76 315.7 93919 17.25 3697 . 2 -=...17!...!1~.1__~29:::.:6~.4~--+----+_-..L---+_=_:__::_l-_:_::__t_::_:_:_ 
80 26.19 455.62 396.4 115379 I 17.06 4542 311.2 163.0 372.0 93.8 277.0266.0258.0253,0 150.0 142.0 135.0 

100 32.54 442.92 486.1 138000 16.85 i 5432 381.5 154.1 456.2 

120 38.10 431.80 562.4 156268 16.H 6152 441.5 146.47 528.4 


!--__1-:4..,..0_--I--.....:.4..:,;4.:..:,4.::..5-+-!...:,4...:..:19::.:,..1.:..::0~....:6:...4:..:.7.:.::.3:......+...:..1.:..;75::..;4...::.7.:.,.7...J-.:..::1..=.;.6. 6908 508.1 138.0 607.5 

160 50.01 407.98 719.6 190922 I 16. 7516 564.8 130.7 676.0 


~ 1 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3 ). W:=0.000691T (D+ T) D: mm. T: mm Wp-0.02466\ (0 t) kg m 

d2~ COYER MArL: PRE COATED GALVANIZED SHEET, 0.3mmt WEIGHT IN ( )::::0.00943 (0+2T),(kg/m) t: mm. d: mm Ww=0.0007854 kg/m 
t..... 2A=0.007854 (02_d2) emo THICKNESS 	 I 
I-	 (mm):i 25 .30 40 50 65 75 '00 125 150 175 200 4

1-0.000004909 (D4_d ) cm4
~r--~~--~----~------~----+-----+----~----~----~~----+-----~-----+-----4 
~ WEIGHT 9.2 11.2 15.2 19.4 25.7 .30.1 42.0 54.8 68.2 I 82.5 (04 -d") cm3 

Z=O.00009817 0-- (6.1) (6.2) (6.5) (6.7) (7.0) (7.2) (7.8) (8.3) (8.9) (9.5)I 

http:D=50S.00


--
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PIPING DESIGN DATA NPS 22" PAGE 

PIPING PARTS DIMENSION AND WEIGHT 550mm 

L: 838.2 
419.1342.9 	 5080(58

279.1 S:;i -n- 1 1 1 It ft
90 

~- \2:3- o -Q3 -{)- EJBE9 	 WEIGHT OF FLANGE (kg) 

PIPE 90' ELBOw 45' ELBOW TEE REDUCER CAP MIN.PIPE RATING S.O W.N BLIND 
K 115,930 841 '260 REC. TEE 

~~C~L~.1~5~0~__~8~3.~8__~_10~'~.9__~_1_6_0._8__+-____ __ SIZE M 
)(20' I e CL.300 ,67.6 210.6 289.91 1 1 l"tfj 406.4 \J 
x18" 393.7 	 ~tJC~L~.6~0~0~==2~6Q7j.3==t=132~6t.2t=1=~~==t=======, . I+! 	 ~ +- '-+ 

~ CL.900x16" 381.0 	 u~O~O~~ ~~~nn
~~J 	 x14" 381.0 0- ~~C~L~.'~50~~______~----~-------+-------

)(12" 371.3 EL80WtELBOW MAX.sIZE t..D ~C~L.:.:.3:..::.0~O~______-i-_--~------+------
REDUCER+ TEE + TEE +ELBOWS(90' & 45') xlO" 358.6 	 EL80W+ REDUCER OF 80SS=," ~ f---:C~L.:.:.6:..::.0~0---4______-i-_____~______-r-__--__ 

rJ.J,p~ g1" :f.--:~:.::~:..;:.~:..:~0':":-l__,~:.:..;~::.:::.~__+-...::.~0~1~::':':·'~:::"'---i!~~='::~:":~·':"='~--+-------
~ <.n CL.600 267.3 326.2 453.0 
~~ W.N-- ~f.--:C~L':':.9:":0~O-l--~~---r-"""':::'=~+--":"::=:""'-+----<~ 11 P 

SO+PIPE W.N SO+PIPE WN+ SO+PIPE W.N+ TEE 
+ 90' ELBOW + 90' ELBOW +TEE 


PIPE: ANSI 836.10 & 36.19 8W FITTING: ANSI 816.9 ROOT GAP+.3mm 


I T A nOR FORGE (S.O AND W.N) I API 605 (W.N.ONL Y) 	 MSS SP44 (W.N.ONL Y) 

TAPE CL.150 CL.300 CL.600 CL.900 I CL.150 CL.300 CL.600 CL.900 CU50 CL.300 CL.600 CL.900 

RF RF 1 RF RF RF RF RF RF I RF RF RJ RF RJ RF RJ 

A 838.2 749.3 I 838.2 870.0870.0 • 

B 46.0 I 66.6 101.6 I 46.0 I 65.5 77.7 101.6 106.4 


c 7.3.0 i01.6 139.7 I . 


D I I 


I 149.2 I 165.1 203.2 i 	 149.4 165.1 I 176.2 203.2 208.0 
F I 

G 990 I 1006 1044 I 990 11006 '1017 

H 


571 587 625 I 572 587 598 625 630 I 

K 

N 

1~~D~IA~.__~~1~V~44_"-4~1~V~2·~__+1~1~~~4'_·_~____~I______+-____~____~____-+~ 	 ____T-----rl--- ­1~V4~~L."__+-__~1~V~?··_·__-+__~1~~~~4· 
g~N~0~.__~~2~0__~I__~2~4__~~2~4__~____~____-+____~______~____+-~2~0~-+____~2~4____+-__~2~4____+---__r---_ 

• L 	 1 
IRING NO. 	 R81 RB1 

S I 	 •8 . C . D 692.2 743 777.7 	 692.2 I 743 743 777.7 77/.7 

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

RATING & CONN. I 
« 
t ­
« 	 MARK I L ! H W T H 'II T H W T L I H W T L H I 

. 
W T 

o 
I 	 I I 

. 

I 
I 

1--_D	 ___--! INSIDE METAL MOMENT! RADIUS WEIGHT WEIGHT OF FITTING (kg)_=_5_58_._8_m_m WEIGHT 
OuTSIDE 2 SECTION OF OF SECTION OF OF I 
SURFACE :::1.76 m jm DIA. AREA INERTIA GYRATION MOOULUS PIPE WATER 90· TEE REDUCER 

THICK d A I Z . Wp Ww LR CAP
SCH. (mm)t (mm) (em2 ) (em") (em) (em 3) I(kgjm) (kgjm) ELBOW FULL X20" X1S" X1o"1 X20" X1S" X16" 

5S 4.78 549.24 83.20 31924 19.59 1142 65.30 236.9I 

105 5_54 547.72 96.29 36849 19.56 1319 75.58 235.6 	 I 
~ 10 6.35 546.10 1i O. 21 42053 '9.53 1505 86.51 234.2 114:..;:.8-+___-1--=8=.5.::::3+=-83=...:....1.\-8=-:1.:.:'2+7..:;.9.:.:.5~lr42=:..3~_4...;.0_.4--t--:3:-::8.-:­

« STO 20 9.52 539.76 1 64.28 61977 1 9.42 221 8 129.0 22 8. 8 .. __ :::.4-+____+1.::..26=-+..:.:12::.::3=-+-.:...:12:.::0+1~17,:",-r-6-:-2.4+5;...;;9..;....6--t--:56-:-.9 
o]----------r_----~----+---~+-----+------+------r_--_r---- - I 

w]--X_S__ 19_._31__+-_2_90_8 __ ~.2~____+1~6.:....7~16~3=-t-.:.:15~9~.~1~5~6-r...;.8...;.3....;.0+7~9~.2~-7-5_.63_0____r_1-2-.7-0-r-5-33-.-40-+-2-17-.8-8-T-18-12-7-'-+__ __r_17-1.-0_r_2-23.5 
6: 15.88 527.04 270.85 99888 19.20 3575 212.6 218.2 282.081	 

6 

60 22.22 514.36 374.57 135044 18.99 4833 294.0 207.8 400.1I 

1-----__8_0_J 28.57 501.66 475.91 167743 18.77 6003 373.6 197.7 490.7 

..--_...;.lO..;...O_J 34.92 488.96 574.72 198051 18.56 7088 451.1 187.8 606.4I 

120 41.27 476.26 671.00 226088 18.36 8091 526.7 178.1 704.8 , 

140 47.62 463.56 764.74 251969 18.15 9017 600.3 168.8 802.0 

160 53.97 I 450.86 855.95 275808! 17.95 9870 671.9 159.7 896.8 


vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PiPE: INS.NO.2 (220kgjm..i ),W=O.00069lT (O+'T) D: mm. T: mm Wp=0.02466t (D-t) kgjm 
d 2~ COVER MATL: PRE COATED GALVANIZED SHEET. 0.3mml WEIGHT IN ( )=0.00943 (D+ 2T).(kgjm) t: mm. d: mm Ww=0.0007854 kgjm 

2A=0.007854 (02_d2 ) emt:; THICKNESS 25 30 40 50 65 75 100 125 I 150 175 200 
~~~(lm~m~')~:T__r-____~____~____~____-+____~____-4____~____~I'-____+-~~4---:-~~ 1-0.000004909 -d") cm

4 

4 
~ WEIGHT 10.1 12.1 16.5 21.1 27.9 32.8 I 45.5 59.0 73.5 88.7 104.9 (O"-d ) emJ 

Z=0.00009817 D(6.7) (6.8) (7.0) (7.2) (7.6) I (7.8) (8.3) (8.9) (9.5) (10.0) (10.5) 



PIPING DESIGN DA T A NPS 24" PAGE 

24PIPING PARTS DIMENSION AND WEIGHT 600mm 
C WEIGHT

L: 914.4 RATING A 8 (kg)431.8.381304. 

11 1 XS 
ro~~ S: ~09'r STD. 

\8- o -A~I SCHI60/XXS 

BONNEY FORGE'S STANDARD FITTING (kg)90' ELBOW 45' [LBOW TEE W(LDOLET 

SO+PIPE W.N SO+PIPE WN+ SO+PIPE W.N+ TEE
+90' ELBOW +90' ELBOW +TEE 


PIPE: ANSI 836.10 & 36.19 BW FITTING: ANSI 816.9 ROOT GAP+3mm 


ANSI 815.5 WEIGHT OF FLANGE (Kg) 


TAPE CL.125FF CL.300 CL.600 CL.300 Clo600 I CL.900! CL.1S0a CL.2S00 
RATING S.O W.N BLIND I 

CL.150RF RF RF RJ I RJ I RJ RJ I RJ 

A 813 914 940 914 940 I 1041 1158 eL.150 87.4 157.5 195.0 


r-~8~__-r__4_7_.7~r-~6~9~.9_-r__l0~8_.0~1r_~8~i._l-+__1~12~.8~+-1_i5~5~.5~r-2~2~3~.9~____~0~C~L~.3~0~0~~2~0~3~.0~~!~2~7~4.~7__+-~3~5~8.~3__+-______ 

,~__C_____'r-~8=2~.6__1r-_l0~6~.4~r-~14~5~.1~__-----+-------+-I__---~-----4____~m~C~L~.6~0~0_4--3~1~2~.2~+_~3~979.~4--+_~5~6~6~.7--+------­
I 0 170 I 193 233 _ - I _ CL.900 607.7 I 918.3 i 

r---E-----r--1S-2~.4~r--16~8=.3--r-~20~9=.6~r-1-7-9.-5-+--2-14-.4--+-1-3-08-.0--r--42-7-.1~1----~~~C~L~.1~50~0-4----~-+~13~6~6~.8~+j~16~4~4~.3--+------­
r-~~---r~~~r-~~-r--~~~----+------+-L-----r--~-4----~<~~~~-------+-------+~-----+------­

F 1087 1110 1150 I - I - I - CL2500 

G 1070 1086 1127 1097 1132 I 1225 1345 


*8olt Holes ore larger than 
H 605 628 668 I I j bolt diameters.
J 587 603 544 614 I 649 1 743 I 862 

K 200 I 220 260 I 

N 270 285 325 295 330 I 425 545 L : ANSI 816.10
I 

DIA. RATING & CONN. ANSI CL.2500 RJ 

~ NO. 20 24 24 24 24! 20 16 < I . ~.J:J...... ~ T:WEIGHT MARK L i H I W T g L STUD 180 240 335 265 350 I 470 655 1 T ,--, (k ) 


RING No.1 R77 R77 I R7B R79 ;1 ~1~ ~-;:r~ 9
L MACH 150 205 GATE \ 

S 6.4 5.6 I 5.6 11.1 -1: 0 0 N 


GLOBE 
B . C . 0 749.3 812.8 838.2 I 901.7 990.6 ;;:1\ ~ t-W t-1.J 

CHECKS: APPROXIMATE DISTANCE 8ETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE GLOBE CHECK 
ANSI CL.1500RJANSI CU25FF ANSI CL.300RF ANSI CL600RFRATING & CONN. 

ANSI CL.150RF ANSI CL.300RJ ANSI CL.600RJ ANSI CL900RJ 

~ P4 P4 T:WEIGHT MARK L H W T L ~,W 1 T L H W T L H W L H W T 

~ it~~ it-;res (kg) GATE 508 j~~~ 762' i~~~ ~~~~ {,3061Y 914 13348 iiM 3200 1067 i 5352 1568 : 1972 

~ ~~~5 ~ ~G_L_08_E~__~__4-__+-__~__~I:~_".-4__-+I__~__~__4-__ +-__r-__~-,r-~r-~r-~---4--­4-__ 

GATE GLOBE CHECK CHECK I : 
0=609.6 mm I INSIDE METAL MOMENT IRADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 

OUTSIDE 2 SECTION OF OF SECTION OF OF 
SURFACE =1.92 m /m DIA. AREA INERTIA: GYRATION MODULUS PIPE WATER 90' TEE REDUCER 

THICK d A I Z Wp Ww LR CAP
SCH. 2 4 Xi8~ X16 

n 

(mm)t (mm) (cm ) (cm ) (em) (cm 3) (kg/ml! (kg/m) ELBOW FULL X20" X18
ft 

X16" X20
n 

5S 5.54 598.52 105.1 47959 21.36 1573 82.52 281.4 

10 lOS 6.35 596.90 120.3 54752 21.33 1796 94.46! 279.8 94.3 92.3 90.3 44.5 42.7 

STD 20 9.52 590.56 179.5 80808 21.22 2651 140.9 273.9 198.8 139 136 133 65.7 133 
~~~XS~~---+-1~2~.7=0~~58=4~.=20~-2~3~8~.2-+-'~06~1~18-+~2~1.~1,~4-~3=4~8~'-+~'-86=.~9~~26~8~.0~~2~70~.0~----~'8~5~~18~1~'~7~7~---+~17~7~-1~7=7-r---­
~~~-J~O----+-'~4~.2~7~~58~'~.0=6~~2~6~6~.9~~1~18~3~12~~2~1.~05~4-~3~8~8~'-+~2~0~9.~54-~26=5~.2~~30~'~.5~----~=-+-~~--rl---+----+----r---­

~~====~40~===~=1~7~.4~8=~=~5~74~.6~4~~~3~2~S~.2=~=14~2~6~37~t=~2~0.~9~4=~=~4~6~7~9=i~2~5~5.~2~=~25~9~.3~=~~3~65~.O~t=8;9=.7=~2~5~2~:0~2~4~3~.Ot2~3~7.~0~2~3~2.~0!=11~9=.0~~~1=14=.O~~~10:9~.0 
60 24.61 560.38 452.3 193824 20.70 6358 355.0 i 246.6 509.7 

80 30.94 547.72 552.5 I 236110 20.49 7746 439.2 235.6 635.0 160.0 437.0420.0410.0 401.0 206.0 197.0 189.0 

100 38.89 531.82 697.3 285220 20.22 9357 547.3 222.1 785.1 

120 46.02 517.56 814.8 325674, 19.99 10684 639.6 210.4 918.3 

140 52.37 504.86 916.8 I 358995 19.79 11777 719.6 200.2 1033 

160 59.54 490.52 1028.9 I 393714 19.56 12915 807.6 189.0 1160 


vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/mj ),W=0.000691T (0+ T) 0: mm. T: mm • Wp-0.02466t (O-t) kg/m 
d2 

I ~ COVER MAn: PRECOATED GALVANIZED SHEET. O.3mmt WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm. d:mm Ww=0.0007854 kg/m 
L... 

A=0.007854 (02_d2 ) cm2 
o THICKNESS 25 30 40 50 65 75 100 125 150 175 200 4 4~ (mm): T 1-0.000004909 (0 _d ) em4 
t!) 

11.0 13.2 18.0 22.9 30.4 35.4 49.1 63.4 78.8 94.8 111.8 3WEIGHT Z=O.00009817 (0" - d") cm~ (7.2) (7.4) (7.6) (7.8) (8.1) (8.3) (8.9) (9.5) (10.0) (10.5) (11.1) o 



PIPING GN DATA NPS 26" PAGE 

PIPING PARTS DIMENSION AND WEi T 550mm 
90 


,;660.4 

L: 990.6 

406.4330. SQJ 11 4~~( (°96 1f it 
,.., 	 1o -03. -83- -D- BaED 	 WEIGHT OF FLANGE (kg) 

PIPE 90' ELBOW 4S' ELBOW TEt: REDUCER CAP MIN.PIPE RATING 5.0 W.N BLIND 

R1108 I 994 11489 983 _LI,... 'LL1140~0 106.6 117.9H:r" TLL Cl,1984 ~ 1390 51 1 M .. 	 K ,l,.12S t5 CL125 
47.6 54.4 183.7I I ~I y'l ," 4'O'l c: D--	 eI CL.175 

2<10.4 240.41	 :;2" ..I /O~~~ I t;; ;~~:~ ~!=':\'~o 	 ~. CL.2S0 
102.1 111.1 263.1--F=--U-':'-it..":.::jI~D.~ x:O" 457.2 U i ~ CL.3S0 

0)'_n -+ x18" 4442 \J ~ S.O :: i----=-C-=-.L.1..:..50=--+--__+-----t-----=----t--- ­
. x' x16" 431.8 ELBOW+ELBOW MAXSIZE 8i ~C:..:::L.:..: I...::.::::...3..:.00-=---+- 25.::.:8.. .::..2---1f--.::..;30~3:.:..;.S"__t__-4-7-::-S_:.7_-r-___ 

REDUCER+ TEE+ TEE+EL80WS(90' & 45") EL80W+REDUCER OF 80SS=1~" t/l ~C:..:::L.:..:.6..:.00-=---+-I......:.:::: ...:.,4_f--...;..:46:....;4..:..;;.3"__t__-6'-"9--0.....:;.8--r---­O.,.:::;O. 

~ 11 L; ~ l1 ~J l}S ~ C[.900 I 	 'QJ"
{f Jb_ ~h8 kO Jbql - -i ~~I==:==~==:=== 

~ ~ !UP~ ~N ~~-----4I----~-----4-----T-----
SO+ PIPE ~N SO+PIPE WN+ SO+PIPE W.N+ TEE MAX.SIZE 


+90' ELBOW +90' ELBOW + TEE 
I 


OF 805S=112' 
P1PE : ANSI 836.10 & 36.19 8W FITTING: ANSI 816.9 ROOT GAP+3mm 

TA11..0R FORGE (S.O AND W.N) I ANSI BHi.47 SERIES B (W.N)(API-605) 
• 

ANSI B16.47 SERIES A/MSS SP-44 (W.N) 

TAPE CL.125 I CL.175 CL.250RF ICL.350RF CU50 CL.300! CL.600 I CL.900 CUSO! CL.300 CL.600 CL.900 

FF I RF RF I RF I RF RF I RF I RF RF ~F I RJ RF RJ RF RJ 
A '870.0 800.1 971.6 I 831.9 I 785.9 866.6 889 I 1022.4 870 97i.6 1016.0 1085,9 

~==~B~===~==5~0~.8~=!==3~4=.9==~=~7=1.~4~=~1=~6~l~5=~.==4:1~.I~=~.=~~88~.9~~==:11~1~.3=~1=~1~34~.9~1=~=6~a~3_ ! 91.9 114.3 120.7 146.1 I 15~2I 

C I 85.7 69.9 120.7 I 114.3 	 I I I Ii 

o 173 157 208 I 201 I I ! I 
E I 127 85.7 147.6 I 127.0 I 88.9 144.5 180.8 I 258.8 I, 120.7 184.2 196.9 228.6 2.35 292.1 I 303.2 

F 1166 1151 1201 I 1195 I I i 
G 1121 I 1079 I 1141 I 1121 1083 I li.38 1174 I 1252 I 1114 1178 119 ! 1223 1229 I 1286 • 1297 

H I 1 I I I 

J 625 584 646 I 625 I 587 643 I 679 I 757 i 619.0 683 1695 727 733 790 I 802 
K I I 'i I'· 
N I I I I 

DIA. 11/4" 11/7" lj!4" I 1" -Y4" i In" 1:YS" I 2Yt' 11/4" ,5/8" ,7/R" I 2 VA." 
~rN~0~.---+~~2~4--~~2~8~~~2~8~~I--~2-8--~-3L6~~~3w2~+-~28~~I~~2~0--~1~2LA~.~~--~2u8~--~I-----2~8~---r-j--~2~0----

co L 140 260 337 I 425 1 I I 
RING NO. I I. I I R93 R93 I Rl00 

!S 	 I • I 

8 
i • 	

! 914.4 914.4 952.5 952.5ICOl 744.5 803.1 806.5 901.7 I 806.5 876.3 i 876.3 
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

I.RATING & CONN. CL.150# RF CL.300# RF CL.600# RF CL.900# RF 

MARK L H W T H W T L H W T H W T L H W

N W.CHE • 
~ 
....J ~ <: 	 BUTT 

I> WAFER BunVACHECK I 
0=660.4 mm METAL iMOMEN T RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 


OUTSIDE 2 

INSIDE SECTION OF OF SECTION 

OF OF ISURFACE =2.07 m /m • DIA. AREA INERTIA GYRA TION MODULUS PIPE WA TER 90' TEE REDUCER 
THICK d A • I Z Wp Ww LR CAP

SCH. 	 x(mm)t ' (mm) (cm2 ) '(em4 
) (em) (cm 3) (kg/m) 	 (kg/m) ELBOW' FULL X X x x x 

6 . .35 647.70 130.5' 69780 2113 102.4 329.5 150.7 

10 7.92 644.56 162.3 86412 23.07 2617 127.4 326.3 200.3I 

~ STD 9.~ 194.9 103217 23.01 3126 153.0 3230 2372 

~r-x-S--2-0----+--:~-~-~-r-~-~-~:-~-rI-~~-~-~~-~-r--22-.-90--r--~~-~-;~-~-~-~-.~-r--~:6J 1-3-16-.0~!----~--+---~~----r----r--~----
5:! 15.88 628.64 321.5 167073 5059 252.2 310.4 	 ! 

19.05 622.30 383.8 1975.36 5982 301.1 	 304.2 ! 

22.23 615.94 445.7 227174 6879 I 349.6 298.0 

25.40 609.60 506.7 255819 7747 397.5 	 291.9 

. 

vi MATERIAL: JIS A9501 CALCIUM SIUCA TE MOLDED PIPE INS.NO.2 (220kg/mj 
). W=0.000691T (D+ T) D: mm. T: mm Wp-0.02466t (0 I) kg/m 

d2:'!: COVER MAn: PRECOATED GALVANiZED SHEET, 0.3mmt WEIGHT IN ( ):=:0.00943 (D+2T).(kg/m) l;mm, d:mm Ww=0.0007854 kg/m 
2A=0.007854 ) cm~ THICKNESS 25 30 40 I. 50 65 75 100 125 150 175 200 	 4s: (mm): T 1-0.000004909 (D4 _d 4 ) cm 

~ WEIGHT 11.9 14.3 19.4 I 24.4 (D
4 -i) cm332.6 	 .38.1 52.6 67.8 84.0 101.0 118.8 

Z=0.00009817 0 
I(7.8) (7.9) (8.1) (8.4) (8.7) (8.9) (9.5) (10.0) (10.6) (11.0) (11.7) 



26 
NPS 28" PAGEPIPING DESIGN DATA 

PIPING PARTS DIMENSION AND WEIGHT 700mm 
90711.2 L: 1056.8 

S: 711.2 438.2M 8JtJ 11 U 11 n 
~- ·0 -83- -D- -EJW WEIGHT OF FLANGE (kg) 

90' ELBOW 45" ELBOW TEE REDUCER CAP MIN.PIPE RATING S.O W.N BLIND0 I 
2137

1133 1044 1591 1508106Q 	 ocr, TeL K 125, 


J\l:.U.I[.t:, . 122.5 133.8
I igl-----=-=CL:.:..:.::.:::...125~~~-_t_-I I 1498 SIZE M \7\-	 e CL.175 52.2 59.0 222.3 

290.3 285.8 
I tH"k;-, I 	 ! ,26 520.7 ~ED~ -If- L+ ~~~CL~.2~50~=~~~~~~~=~~=~=~~~=~~===== 

113.4 117.9 340.2 

: 0~-,' :~;:: ~~~:~ O~ u ~ I---=~.:.:.~:..:;,~~.:.:.g-+___I--__+-__-+-___ 
x2 O· 482. 6 ELBOW+ ELBOW MAX. SI ZE 326.2 366.9 577.6. y 17; f---...:C:..:L:..::;,.3..:.0.::..0-+--.-:.::.:..::::;:.=---+-.--::::.=.:..=--+--=-.:.....:....:..:.:_+-___ 

REDUCE~+ TEE+ TEEtELBOWS(90' & 45') x18" 469.9 ELBOW+REDUC(R OF BOSS=1,Y2.. 486.9 532.3 792.7t:l ~C:..:L:..::;,.6..:.00~-I----:":::"::':":::_+-=::':":::--+---'-~=-----t-----

::fJl 1l h 1+ l1 l1. l1l L CL900 

I{1r& tr- -jV {80 -iBm f3G ~.~ :t---~~==-=---I-i~--t-===-----,.--!==­
SO+PIPE W.N SO+PIPE \'liNt SO+PIPE WN+ TEE MAX.SIZE I 


+90' ELBOW +90' ELBOW + TEE . OF 80SS= 1,Y2"1 

PIPE. ANSI B36.1O & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm I 


TAYLOR FORGE (S.O ANO W.N) 1 ANSI 816.47 SERIES 8 (W.N)(API-605) ANSI B16.47 SERIES A/MSS SP-44 (W.N) 

TAPE C1.125 CL.175 CL.250RF CL ..350RF CU50 I CL.300 eL.600 i CL.900 I Cl.150 CL. 300 CL 600 Cl.900 

FF I RF RF RF I RF I RF RF RF RF RF I RJ I RF RJ RF RJ 

A 927.1 850.9 1035.1 882.7 I 836.7 I 920.8 952.5 1104.9 927.1 1035.1 1073.2 1158.4
! 1 

B I 52.4 34.9 74.6 63.5 I 44.5 1 88.9 : 122.2 I 15.3.9 71.4 85.9 98.6 117.5 124.0 149.1 I 160.2 
C ! 87.3 69.9 127.0 1 114.3 1 
o 174 157 214 201 I 
E 128.6 85.7 150.8 127.0 I 95.2 1 149.4 : 196.9 282.7 125.5 196.9 209.6 241.3 247.7. 304.8 I 316.0 

F 1244 1227 1284 1271 I I 
G 1198 1156 1221 i 1197 '165 ! 1219 I 1267 1353 1195 '267 11280 1311 1.318 1375 1386 

H 	 I I I 

652 609 675 651 619 I 673 I 721 I 806 549 721 733 840 
K II I 

IN. 	 ! 
I-

DIA. 11/4" i ;Y4" ';Y4" ," I 14" 1 1%" lj!4" 2:r4" ! 
0 1...J NO. 28 28 28 28 ..1;0 36 28 20 28 28 

I 

en L I 	 146 I 260 349 ..170
I 

IRING NO. I I ! 	 R94 R101 

S 	 I 
B. 	e . 0 795.3 ! 857.3 863.6 971.6 863.6 9.39.8 939.8' 965.2 965.2 1022.4 1022.4 

S' APPROXIMA TE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

I RATING & CONN. CL.150# RF CL.300# RF CL.500# RF CL.900# RFI 	 I 
« 
I- MARK L H W T L H W T L H W T L H W T 1 l H w T 

c 

<: N 	

I 

W.CHE''''-I 
~ 	 I 

...J ~ <: 	 BUTT 
> WAFER 	

I 

BUTT.VA
CHECK I 	 I 
0=711.2 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)INSIDE SECTIONOUTSIDE 2 SECTION OF OF OF OF 

SURFACE =2.23 m /m DIA. INERTIA GYRATION MODULUS PIPE WATER 90' 	 TEE REDUCERI AR;A 	 I 
THiCK 	 d ! Z Wp Ww LR CAP Ii5CH. 
(mm)t (mm) (em2 ) (cm 4

) (em) (em 3) (kg/m) (kg/m) ELBO',y , i FULL X X X X X X 
I 6.35 698.50 140.6 87334 2456 110.4 383.2 I 

10 7.92 695.36 175.0 108205 24.87 3043 137.4 379.8 

STD 9.53 692.14 ! 210.1 1293'7 24.81 3636 164.9 376.3 I
<: 

I-
<: 11.13 688.94 244.8 150007 4218 I 192.1 372.6
Ic 
W 

XS 20 12.70 685.80 	 278.7 170032 24.70 4781 218.8 .369.4 
0.. 30 15.88 679.44 	 346.9 209756 24.59 5898 272.3 362.6a:: 

19.05 673.10 414.2 248260 6981 325.2 355.8 
22.23 	 666.74 481.2 285809 8037 .377.7 349.1 

I25.40 650.40 547.2 322184 9059 429.5 342.5 

~. 

i 
vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m,)). W=0.000691T (O+ T) D: mm. T: mm Wp=0.02466t (D-t) kg/m 
~ d2COVER MAT'L: PRECOATED GALVANIZED SHEET. 0.3mmt WEIGHT IN ( )=0.00943 (O+2T),(kg/m) t:mm. d:mm Ww=0.0007854 kg/m 
t..... 
0 THICKNESS 	 A'::0.007854 (D2_d2 ) cm2 
I- 25 30 	 40 50 55 75 100 125 150 175 200 4 4 
:::r: (mm):T \ 	 1-0,000004909 (D

4 
_d ) cm 

t.:> 12.8 15.4 20.7 I 26.2 34.8 40.7 56.1 72.2 89.3 107.1 125.8 (04_d4
) 3WEIGHT 	 em~ 	 Z=0,OOOO9817(8.4) (8.5) (8.7) (8.9) 	 (9.2) (9.5) (10.0) (10.6) (11.1 ) (11. 7) (12.2) Di 





NPS 32"PIPING DESIGN DATA 
PIPING PARTS DIMENSION AND WEIGHT 800mm 

90
812.8 L: 1219.2 

5A
9 g 6
501.7f1} StCi 11 r IT it· 1 


WEIGHT OF FLANGE (kg)\23- ·0 -O~ -t33- -D- 'EElD 
PiPE 90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE RATING 5.0 W.N BLIND 


1210 1197 1819 1724J21.3 2441 K 


I J 1 ! ~ 2 :~(::~: i ~~ N rn I~~::!:~':":'·;':"'~~=-0--+--'::~~6~~·.~~+--.....::!:...::l~:~~-t-....:.3:...:.1.:...:.7.=-5-t-,-- ­
-f8~l& ,26" ~~:~1 ~] ~ ~~;..t..."":~:::::'~':"::::~::::'~~~_+_1-.:....14:..:...7:....:..4-+~1-=-54...:...2=---t--5.:...:.5;..;.5-.6-,-___ 

~6' x24h 558.8, ELBOW+ELBOW MAX.SIZE B; I---=C:::L.:.::.3:.:.0.:..0--+___+ ___-+-___t-___ 

RED~c~m+~LBOWSI(90~ ~~61 'i1BOW+RE~i ,; !J I~t__~-~-::-~~-+_---I_--_+---_t_---& ]45) 

{f f}- iO . -iaEB + W~ i!~;------+----+----+--_+__ 
SO+PIPE W.N SO+PIPE WN+ SO+PIPE TE- MAX. SIZE II 


+90' ELBOW + 90' EL80W + TEE W.N+ t. OF 80SS= 

PIPE . ANSI 836.10 & 36.19 8W FI TTING: ANSI 816.9 ROOT GAP+ 3mm 


TAYLOR FORGE (S.O ANO W.N) ANSI 816A7 SERIES 8(WN)(API-605) I ANSI 816.47 SERIES A/MSS SP-44 (WN) 


TAPE CU25 ! CU75 CL.250RF CL.350RF CU50 I Cl..300! Cl.6DO CL.900 CL.150 Cl.300 CL. 600 Cl. 900 


FF RF RF RF RF I RF RF; RF I RF Rr RJ RF RJ RF RJ 


A 1060.5 958.9 1149.4 990.6 941.3 I 1054.1 I 1085.9 1238.3 I 1060.5 1149.4 1149.4 119.3.8 1193.8 1314.5 1314.5 


8 57.2 • 34.9 79.4 69.9 I 46.0 I 103.1 1.36.4 166.6 80.8 98.6 112.8 I 12.3.7 131.6 165.1 176.2 


C 92.1 69.9 I 130.2 127.0 I I : 

D I 179 157 217 214 I I 

E I 133.4 92.1 155.6 139.7 108 I 168.1 I 222.3 309.6 144.5 222 . .3 236.5 2EB.7 274.6 336.6 I .347.7
I 


F 1401 1379 14.39 1436 I 

1459 1489 149/ 1559 1570
G 1.356 1314 1378 I 1362 1330 I i~Qn 11445 1532 I 1367 1444 


H I 779 757 817 814 I 

J 7.33 692 756 740 708 822 910 I 


K I 

N ! ! ! 


>- I OIA. J y~4·_'_+~1~~AL .. ... ~~3~Y4~4" 


I 7~~2--~B3~6~~8~6~7--~8~75~~1~93~7--~9~4-8--

.. ~--~1-~~~~~4-"-L-11~V~7'·--~I--~2..--+_~3"--_+_I~lLV~?"~~lL0~R~"~~1~~~~~2~Y,~L'_'~2~~~4"-+~3Y4~4~ 

61 NO. 28 135 28 i 36 48. 32 28 I 20 28 28 28 28 28 20 I 20 

ro ; L I 146 I 298 419 508 I I 1 
 1 


RIO]RING NO. I I R96 I I R96 


s I 

8 . C . D 900.2 I 977.9 984.3 1092.2 I 977.9 I 1054.1 1054.1 1079.5 1079.5 1155.7 1155.7 

I 
 S APoROXIMATE DISTANCE BE TWEEN FLANGE FACES WHEN RING IS COMPRESSED 

RATING & CONN. CL.150# RF CL.300# Rr CL.500# RFI 

« 
}- • MARK L H W T L H W T L H W T L H W I T L H W T 

a i I 

« N I'"I 

I 

W.CHE I 


~ 

> 
...J 

I I
« H 
I 

8UTT! 

WAFER 
I 


BUTT.VA
CHECK I I I I 

0=812.8 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)
INSIDE SECTIONSECTION OF OF OF OF 

SURF ACE =2.55 m /m OIA. AREA INERTIA GYRATION MODULUS PIPE WATER 90' TEE REDUCER 

THICK d I Z Wp Ww LR CAP I 

OUTSIDE 2 


SCH. x
(mm)t (mm) (I ) (cm4 
) (em) (em.)) (kg/m) (kg/m) ELBOW FULL X X Ix Ix X 


10 7.92 796.96 200 . .3 152197 3991 157.20 ! 498.84 I 

STD 9.53 793.74 240.5 194009 4773 188.78 494.82 I 

XS 20 12.70 787.40 319.2 255522 6287 250.58 486.95 


;:::: ! 

« 30 15.88 781.04 .397.6 315755 7769 312.07 479.11 I 

a 

40 17.48 777.84 436.8 345509 8501 342.83 475.19 
 j 

w 

Q.. 

0::; 25.40 762.00 628 . .3 487478 11994 493.20 455.04 


I 28.58 755.64 704.1 542045 133.36 552.70 448.46 I 

31.75 749.30 779.1 595087 14641 611.53 440.96 I 


! 

I 


I • 

! ! R 
,~ 

I 


vi MATERIAL; JIS A9501 CALCIUM SILICATE MOLDED PIP INS.NO.2 (220kg/mJ ),W=0.000691T (0+ T) 0: mm. T:mm Wp=0.02466t (0- t) kqjm 

d2~ COVER MAn: PRE COATED GALVANIZED SHEET, 0.3mm WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm. d:mm Ww=0.0007854 kg/m 
u... 2 
a THICKNESS A=0.007854 (D2_d2) cm
}- 25 30 40 50 65 75 100 125 150 175 200 4
(mm}:T 1-0.000004909 (0 _d4 

) crn4:c 
I.:) 

14.5 17.5 23.6 29.8 39.4 46.0 63.1 81.0 99.8 119A 140.0 (04 -l) em)~ WEIGHT Z=O.OOO09817(9.5) (9.6) (9.8) (10.0) (10.4) (10.6) (11.1 ) (11. 7) (12.2) (12.8) (13.3) 0 



~~-~--,~------------PI-P-IN~G~D-E-S-IG-N--D;-TA----------------N-P-S--3-4)-)~llp-A2-G9-E 


PIPING PARTS DIMENSION AND WEIGHT 850mm 
863.6 L: 1295.4 

533.4431.81 S1J 11 
-i \8- o WEIGHT OF FLANGE (kg) 

PI'PE 90' ELBOW 45' ELBOW TEE RATING S.O W.N BLIND 
RED. TEE1'248 '273 ... '933 I,'83tA g~C~L~.1~25~+-~18~1~.4__~~19~9~.6~+-______r-______SIZE M 

1 1 1823 
x32" 622 el-~C~L~.1~75~4-~9~O~.7~~~B~8~.5~~~3~8~1__-+_______ 
x30" 610 ~~C~L~.2~50~+--=40~3~.7~~~39~9~.2~+-______r-______-fBffiEB~.I~I 5 

I::' CL350 161 170.1 680.4x28" 597. /' I, ·14 ~~C~L~.1~50~+-______~____~______-+_______
~O ~~C~L~.3~00~~______~____~______-+_______ELBOW+ ELBOW MAX.SIZE 

REDUCER+ TEE + TEE+ELBOWS(90' & 45') ELBOW+REDUCER OF BOSS= ~~C~L~.6~00~+-______~____~______-+_______ 
N :;£ CL900 

G~.c_~ 11 tJ l1 ~J: 
I~ • ~ 1

.' ~~~ + ftj{ 1.-I- I 
I 

lJP' -t3- -JrD g
W ~ ~------~----+-----~-----r-----

SO+PIP[ W.N SO+PIP[ WN+ SO+PIPE MAX.SIZEW.N+ TEE I !+90' EL80W +90' ELBOW + TEE OF BOSS= 
PIPE: ANSI 836.10 & 36.19 8W FITTING: ANSi 816.9 ROOT GAP+3mm 

TAYLOR FORGE (S.O AND W.N) ANSI 816.47 SERIES 8 (WN)(API-605) ANSI 816.47 SERIES A/MSS SP-44 (WN) 

TAPE CL.125 C1.175 CL250RF I CL.350RF CL150 CL300 CL600 I CL.900 CU50 CL.300 CL.600 CL.900 

FF RF RF! RF I RF RF RF! RF RF RF i RJ RF RJ RF RJ 
A 1111.3 I 1022.4 1206.5 1041.4 1004.8 1107.9 1162.1 I 1.314.5 1111 ..3 1206.5 11206.5 11244.6 1244.6 1397.0 1397.0 
B 58.7 144.5138.1 82.6 I 73.0 49.3 10.3.1 1 147.6! 177.8 82.6 I 101.6 i 115.9 127.0 134.9 171.5 185.7 
C 93.7 1 85.7 133.4 1 130.2 1 I 
D I 181 173 220 217 1 1 
E 134.9 95.3 158.8 ;45.1 110.2 173.0 239.8 1 325.4 149.4 231.6 355.6 I 369.9 
F I 1479 1471 1 1518 1515 1 I I I I 
G I 1433 1394 1457 1445 1409 1471 1538 I 1624 1448 1530 ~ 1654 I 1668 
H 819 I 811 858 855 I 

.~I===Jc===jl==27~73~1==7t3~3c=t=j7~9~7~t=27~84t=t==7~4~8==t=~8~11==J=J8~7~8==t=~c=1=~~=tJ8~7~0~~~=t~~ 994 1008 
K T I 

N I I I 


Ut- DIA. I l1j?n I YR" I 1-¥4" I 1" "i'R" 11/?". 2Y4" I 17/Fl 111'\" 

6 NO. I 32 36 28 40 40 36 24 I 28 I 28 

CD , L I 159 298 425! 


RING No.1 I I I i 1 R97 R97 Rl04 

S I I I I 
8 . C . D I 957.3 1031.7 1054.1 I 1155.7 1028.7 1104.9 1104.9 1130.3 1130..3 1225.6 1225.6 

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

RATING & CONN. CL.150# RF CL.300# RF CL.600# RFI 
IMARK L H I W T L H W L H I w 

I I\ 

I I 

I 

I I 

0=863.6 mm INSIDE METAL MOMENT RADIUS W[IGKT WEIGHT WEIGHT OF FI TTING (kg) 

OUTSIDE 2 SECTION OF OF SECTION OF OF 
SURFACE =2.71 m /m OIA. AREA INERTIA GYRATION MODULUS PIPE WA TER 90' TEE REDUCER 

THICK d A I Z WtJ Ww LR CAP ~ --.------,-- ­
SCH. 

(mm)t (mm) (em2) , (em4
) (em) (cm 3) (kg/m) (kg/m) ELBOW FULL X X 1X I Xk

10 7.92 847.76 212.9 194886 4513 167.12 I 564.46 I 
STD 9.53 844.54 255.7 233190. 5400 200.71 j 560.18 

~~________+-~11~.1~3~~8~4~1.~34~~29~8~.1~·~2~7~08~2~5~____~1~6~2~71~~23=3=.9~7~15=5~5.~9~5+-__~____~__+-__+-__~__~___r--~----
~~X~S~2~0~__+-~12~.7~0~~8=3~8.~2~O~~33~9~.5~1~3=0~73~4~O+------41~7~117__~26~6~.4~9+1~5~5~1.~8·~1,---~----4_--4---+_--~--~--_r--~----

30 15.88 831.84 422.9 I 380052 8801 331.97 I 543.46 i 

2~ ~====::":4.:..::0~===:=1~7~.4~8~1~B~2~8'::::'.:.::.6~41=~46~4~.6~1~4~16~0~1:2:.:..-+-1--_-_-_-_-_-_'-1--_-.....;9~6~3.:..-3~-_++--=-.::::3~6~4~.7~.3~1~5~3~9:"':'.:.::.2~91====1====~===1i===~============~===~=== 
25.40 812.80 668.9 I 587974 13615 525.021 518.87 I i 
28.58 806.44 749.7 654251 15150 588.511 510..78 I 

~________~3::..:1~.7~5-+~8~o.~0.~10~~82~9~.7-+~7~18~7~7~7+-____-+~16~6~4~4-+~65~1~J~O~15~0~2~.7~8+-__-+________+-__+-__~___-+___ 
r I I ~ 

II 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg(m.) • W=Q.000691T (D+ T) 0: mm. T: mm Wp::::o..02466t (0 t) kgjm 
d 2~ COVER MAn: PRECOATEO GALVANIZED SHEET. 0.3mmt WEIGHT IN ( )=0.0.0943 (D+2T).(kg/m) t:mm. d:mm Ww=o..0007854 kg/m 

2 
::, THICKNESS I I A=O.007854 (02_d2 ) cm
j: (mm):T 25 30 40. 50 65 75 100 125 ,150 175 200 4 4 4I 

1-0..00.0004909 (0 _d ) cm 
(..? 

15.4 18.5 25 31.6 41.7 48.6 66.6 85.4 10.5.1 125.6 147.0 (04 _d4
) .3WEIGHT~ Z=o..Oo.o.o.9817 O. em(10..0) (10.2) (10.4) (10.6) (10.9) (11.1) Cl1.7) (12.7) (12.8) (13.3) (13.9) 



PIPING DESIGN DATA 	 NPS 36" PAGE-;.; 	
30PIPING PARTS DIMENSION AND WEIGHT 	 900mm 

914.4 L: 1371.6 609565.245 2 
1 :. 1 11 1 , U 100
s~_ 	 I 

I~- 0 B3- it EJ . 	 WEIGHT OF FLANGE (kg) 

90' ELBOW 45" ELBOWPIPE 	 T£:: REDUCER CAP MIN.PIPE RATING S.O W.N BUND 


1'286 1'349 12048 1'940 1 '-' CU25 204.1 224.5 

1367 RED. TEE ....., 

SIZE M 0::'932	 e CL.175 95.3 93 440 
0 CL.250 440 4401 1 x32" 647.7 ;; ::. CL.350 210.9 217.7 771.1~ffiL~ill 

xJ;j" 660.4 I ,-	 0:: 

...,. 	 Ix30' 635.0 ~ W. /' .-+ 	
,-

>:! 

S.O v CL.150 
~J ~28" 622.3 a.. CL.300 i 

ELBOw+ ELBOw MAX. SIZE Vl 
REDUCER+ TEE+ TEE+ELBOWS(90' & 45") 46" 622.3 	 CL600ELBOW+ REDUCE R OF 60SS= 	 Vl 

i 

::::i: CL900

lr ~ 11 	
Vl 

fi- i]30 ~{jl ~ 	 ~ rill ~~ W.N 

SO+PIPE W.N SO+PIPE WN+ SO+PIPE MAX.SIZE i
W.N+ TEE 

+90' ELBOW +90' EL80W + TEE 	 IOF BOSS= 
PIPE: ANSI 836.10 & 36.19 8W FITTING: ANSi 816.9 ROOT GAP+3mm I 

TAYLOR FORGE (S.O AND W.N) ANSi 816.47 SERIES 8 (WN)(API-605) ANSI S16.47 SERIES A/MSS SP-44 (WN) 
I II TAPE CL125 C1.l75 	 CL.250RF Ct... 350RF CU50 I CL300 i Clo600 ! Clo900 Cl.150 CL300 CL600 Cl.900 

iI 
!! j FF RF RF RF RF RF I RF i RF RF i RF RJ RF RJ RF I RJ 

A 1168.4 1073.2 1270.0 1111.3 I 1057.1 I 1171.4 1212.9 i 1346.2 1168.4 1270.0 1270.0 1 1.314.5 1314.5 1460.5 1460.5 
1 	 i 

8 60.3 44.5138.1, 85.7 I 79.4 52.3 I 103.1 I 152.4 I 179.3 90.5 104.6 118.9 130.3 138.2 177.8 192.1 
C 95.3 85.7 136.5 I 142.9 ! 
D 182 173 224 230 I I I 

IE 136.5 95.3 161.9 155.6 117.3 I 180.8 249.2 I 331.7 157.2 241.3 I 255.6 288.8 296.7 I 368.3 382.6 

F 1557 1 1547 I 1598 I 
i 1505 I I I I 

G 1511 1470 I 1537 1 1530 I 1492 1556 1624 i 1706 1532 1616 1630 1664 1671 1743 1758 

H 858 849 I 900 906 I I , 
J 813 771 1 838 832 1 793 857 925 1008 1 833 917 932 965 973 I 1044 1059 
K I I 

N I 


i 

I 
I- DIA. I 1:12" %" 2" I iY8" 1'8" 1718" 2Y4" 3" 11,12" 2h 2" 2Y2" 2:;2" 3Y2 H 3!(2" ,15\ NO. j 32 I 36 1 32 40 44 32 28 I 24 32 I 32 ·32 28 28 20 20 
co 

L 165 305 438 I 533 j 
I 

RING NO. R98 Rl05II 
•S 	 I 1 ~ 

8.C.D I I I 1009.7 I i089.2 1104.9 I 1200.2 1085.9 1168.4 1168.4 1193.8 1193.8 1289.1 1289.1 
! 

S: APPROXIMA TE DISTANCE BETWEEN 	 FLANGE FACES WHEN RING IS COMPRESSED 

RATING & CONN. CL.150# RF CL.300# RF CL.600# RF
I 

« 
I-
« 	 [ MARK L H wi T I L H W T L H w I T L H ~I T L H W T 

1 
0 N 1,1 I W.CHE 
~ 	 I I I 
« -' l-W 	

I. 

I BUTT 	 I> 	 I IWAFER BUTT. VA I
CHECK I I 	 I 

I D=914.4 mm 	 METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)INSIDE SECTIONSECTION OF OF OF OF 
SURFACE =2.87 m /m DIA. AREA INERnA GYRATION MODULUS PIPE WATER 90' TEE REDUCER 

d 

OuTSIDE 2 

THICK A I Z Wp WW LR CAP
SCH. 

(mm)t (mm) (em2 ) (cm4) (em) (cm 3) (kg/m) I (kg/m) ELBOW FULL X X X X X X 

10 7.92 898.56 225.5 231695 I 5067 177.04 • 634.14 


STD 9.53 895.34 270.9 277321 6065 212.65 629.60 


11.13 892.14 315.8 322179 7046 625.11« 

I-
« XS 20 12.70 889.00 .359.8 365729 7999 620.72 i
i ~ 0 

w 30 15.88 882.64 448.3 452535 9897 351.86 611.87 
a.. 40 19.05 876.30 535.8 537221 11749 420.61 603.11 	 !a:: 

25.40 863.60 709.4 I 701417 i 15340 556.84 585.76 
28.58 , 857.24 795.3 780969 i 17080 624.31 577.16 

31.75 850.90 880.4 858527 18776 1 691.08 568.65 
I I I 

1 

I 
I 

i
!' 

I 

vi . MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/mJ ),W=0.000691T (D+ T) D: mm, T: mm Wp=0.02466t (O-t) kg/m 
~ d2COVER MAn: PRECOATED GALVANIZED SHEET, 0.3mmt WEIGHT IN ( )=0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 . kg/m 
u.. 20 THICKNESS , 	 A=0.007854 (D2_d2) em 
)- 25 30 40 50 65 75 100 125 150 175 	 4 4 
::c (mm): T I 	 1-0.000004909 (0 _d ) em" ~ 	 4t.:) 

16.3 19.6 26.4 ! 33.2 44.0 51.3 70.2 89.8 110.2 131.8 54.0 (04 d )WEIGHT I 	 em;}~ 	 Z=0.00009817 0(10.6) (10.7) I (10.9) I (11.2) (11.5) (11.7) (12 . .3) (12.8) (13.4) (13.9) 4.5)
I. 	 i 



-» PIPING DESIGN DATA 	 NPS 38" PAGE 

31PIPING PARTS DIMENSION AND WEIGHT 	 950mm 

L: 1447.8 	 • DIM.S IN( ) FOR Clo600 AND CL.900 OF 
599.9 (09 

90 

1482.6 	 ANSI 816.47 SERIES 8 ARE ONLY REFERENCE. s~ 11 	 ,; 0 	 if ft 
WEIGHT OF FLANGE (kg)

-, -	 tl -D- 'E38lD 
PIPE 90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE RATING S.O W.N BLIND 

1324 ,1425 2162 2051 3450 RED. TEE L..J Clo125 240.4 258.5 

\J~] 	
'-=' 

SIZE M 	 Ie::~ I 	 Ie CL.175 113.4 111.1 510.3I I I I rM- I 711 	

K 

!5 - ~--=t- CL.250 476.3 476.3 I ,x]4" 699 	 >= 
u ;::; CL.350 222.3 231.3 895.S{:80~,93~ 

x36" 

\]2x.32" 586 	 v 
-<:r CL.150 

I~J x30" 673 I 	 n.. CL.300ELBOW+ELBOW MAX SIZE Vl 
REDUCER+TEE+TEE+ELBOWS(90' & 45') i x2S" I 648 i 	 CL.600ELBOW+REDUCER OF 80SS= 	 Vl 

Vl 
CL.900 iiN
r-J 	 2

<rj 11
13- -ij3O ~ -~~~ U-- W.N 

SO+P1PE W.N SO+PIPE WN+ SO+PIPE MAX.SIZEW.N+ TEE 
+90' ELBOW +90' ELBOW + TEE OF BOSS= 


PIPE: ANSI B36.10 & 36.19 8W FITTING: ANSI B16.9 ROOT GAP+3mm I 

TA YLOR FORGE (S.O AND W.N) ANSI 816.47 SERIES 8 (WN)(API-605) ANSI 816.47 SERIES AjMSS SP-44 (WN) 


CL.900 

FF RF I RF 1 RF I RF I RF RF I RF RF ! RF I 
I RJ I RF RJ =RF RJ 

A 1238.3 1124.0 1327.2 1162.1 1124.0 I 1222.2 • (1270) (1460.5) 1238.3 I 1163.4 i270 1460.5 


B 60.3 50.8144.5 87.3 79.4 53.8 I 111.3 r158.8) (196.9) 87.4 108.0 158.8 196.9 I 


TAPE CL.12S CL.175 CL.250RF CL..350RF CL.150 CL.300 CL.600 CL.900 CL.150 CL.300 CL.6DD 

i 

C I 95.3 I 95.3 139.7 I 142.9 I I I i 
0 182 182 227 I 230 I I I I I 

E 136.5 I 104.8 16.3.5 155.6 124.0 192.0 (260.4) . (358.9) 157.2 180.8 I 250.4 I .358.9 i 

F I 1633 1633 1678 I 1681 I I 
G 1587 I 1556 1614 i 1606 I 1575 ! 1643 1711) I 1810 I 1608 1632 ' 1711 1810 

H 1 896 896 941 944 I I : I 

J 851 819 878 I 870 838 906 975) I 1073) I 871 895 975 1073 

K I 	 I I 
N , 


I 1n
DiA. i'/?" V8" 	 2" 11/1'1" 15;8" I (21,A") (3Yi) l i/?" IV?" 2% I 3Y?" 
I ­
-' NO. I .32 .36 I 32 LO I 40 I 36 I (28) (20) I 32 32 I 28 20
0 
CD 

L 	 I 178 324 (451) (591) !I 
RING NO. I I 	 I 

!

S I 	 I 
I 

! 
8 . C . D • I 	 1069.8 1140.0 (1162.1) I (1289.1) 1149.4 1092.2 I 1162.1 1289.1 

S: APPROXIMATE DISTANCE BETWEEN 	 FLANGE FACES WHEN RING IS COMPRESSED 

RATING & CONN. I 
<C 	 II-	 H W j T 

! 

L H IN T 
<C 	 MARK L H W T L H W T L H W T L 
Cl 

I I ~ 	 i 

-' I 	 I I<C 
> 

! 	 I 
0=965.2 mm METAL MOMENT RADIUS 	 WEIGHT OF FITTING (kg)WEIGHT IWEIGHT 	

I 

INSIDE SECllONSECTION OF OF OF OF 
SURF ACE =.3.0.3 m jm D1A. AREA INERTIA GYRATION MOOULUS PIPE WATER 90' TEE REDUCER 

d A I LR 

OUTSIDE 2 

THICK Wo I Ww CAP 

(mm)t


SCH. (mm) (em2 ) 
. ( ) (em) (c~3) (kgjm) (kgjm) ELBOW FULL X Ix X X X X 

STD 9.53 946,14 286.1 326695 6769 224.59 70},08 

11.1.3 942.94 333.6 379645 7866 261.86 I 698.33 • 


xs 12.70 I 939.80 380.0 I 431081 89.32 298.31 69.3.68 I 

« 
I-
« 15.88 I 9.33.44 473.6 533695 11058 .371.75 684.33 I 	 I 
0 

19.05 927.10 566.2 I 633919 13134 444.48 675.06 	 Iw 

n.. 

22.23 920.74 .658.5 732415 15175 516.93 665.83
0::: 
25.40 914.40 9 I 828591 17168 588.66 656.69 
28.58 908.04 41.0. I 923081 19125 660.11 647.59 

, 31.75 901.70 931.1 I 101532 21036 730.85 638.58 I 
=it9 

! 	
i 

vi MATERIAL: JIS A9501 CALCIUM 	 SILICATE MOLDED PIPE INS.No.2 (220kgjm3),W=o.000691T (D+ T) D: mm, T: mm Wp-0.02466\ (D t) kg m 
~ COVER MArL: PRECOATED GALVANIZED SHEET, 0.3mmt WEIGHT IN ( )=0.00943 (O+21).(kgjm) l:mm, d:mm Ww=0.0007854 d2 kgjm 
t... 2 
0 THICKNESS 	 A=0.007854 (02-i) cm 
I- 25 30 40 50 65 75 100 125 150 175 200 
:x: (mm): T 1-0.000004909 (D4 _d 4 

) em4 
c.:> 17.1 20.6 27.8 35.1 46.3 53.9 73.6 94.2 

. 

115.6 137.9 161.0 (04_d4
) _ cm3WEIGHT~ 	 Z=O.00009817(11.2) (11.3) (11.5) (11. 7) (12.0) (12.3) (12.8) (1.3.4) (13.9) , (14.5) (15.0) 	 0 

-



32 
PIPING DESIGN DA NPS 40" PAGE 

IPIPING PARTS DIMENSION AND WEIGHT 	 1000mmJU" 
It fi

90L: 1524.0 	 • DIM.S IN( ) FOR CL.600 AND CL.900 Of" 

t 	 6096 

-D- E3W 
S: 1016.0 632 ANSI 816.47 	SERIES 8 ARE ONLY REFERENCE.

1] 
1 1~ 0 	 WEIGHT OF FLANGE (kg) 

90' EL80W 45' ELBOW TEE 	 REDUCER CAP MIN.PIPE RATING S.O W.N SLiND 
K1362 1502 2276 21591528 RED. TEE 	 >....J 

<.:> CL.125 258.5 281.2 
SIZE M 0: e CL.175 112.5 115.7 :39.7 ~ 0:x36" 736.6 	 <::) CL.250 533 521.6 ~ ! I ~~I 	 - 11­ 1--11­x34' 723.9 	 >=:;: CL.350 240.4 244.9 1009.2t;I 	 I.E8mmE~lRJ=+ ~]x32" 711.2 	 v 

v CU50 
x30" 698.5 

ON 
0.. CL.300~ ELBow+ELBOW MAX.$IZE If) 


REDUCER+ TEE+ TEE+EL80WS(90' & 45") x24" 650.4 CL.600
ELBOW+REDUCER OF BOSS= If) 	 I 
D 	 If) 

N ~ CL.900
C ~11 	 rJ 

i 	 Ii., 
.L I113- ~ ~ ~ ~ 	

: 

W.N SO+PIPE WN+ SO+PIPE I'JAX.SIZEW.N+ TEE
+90' ELBOW +90' ELBOW + TEE Of BOSS= 


PIPE: ANSI 836.10 & 36.19 8W FITTING: ANSI 816.9 ROOT GAP+3mm 


TAYLOR FORGE (S.O AND W.N) ANSI 816.47 SERIES 8 (WN)(API-605) ANSI 815.47 SERIES A/MSS SP-44 (WN) 

TAPE CL.125 CL.175 CL.250RF CI•. 350RF I CL.150 I 
i Cl,300 CL.600 ! CL.900 CL.150 CL..300 I CL.60D CL.900 

FF RF RF RF RF : 
I RF RF RF RF RF RJ RF RJ RF RJ 

A 1289.1 1174.8 1384 . .3 1212.9 1174.8 ! 1273.0 (1320.8) (1511.3) I 1289.1 1238.3 1.320.8 1511.3 

B 63.5 50.81 44.5 i 90.5 i 82.6 ! 55.6 
I 

115.8 (165.1) (203.2 90A 114.3 I 165.1I 

C 	 98.4 101.6 1.39.7 I 
I 149.2 i f i I 


185 189 227 236 i 

139.7 104.8 	 4 (27 ~~• .J I 270.0 369.8166.7~ 
1712 1716 1754 1 I I I I 
1667 1632 1694 1686 1656 ! 1725 1797) (1897) 1691 1721 I 1797 1 '897 ~ 9.37 941 979 988 i j 

J 892 857 I 919 911 881 I 951 (1022 (1122) 916 946 1022 I 1122 
K I 	 1I I 1 	 I 
N i 	 I 

I-­ lOlA. 11/2" :lBw 2" 11/8" ," I ,j!R" (2V4") (3Yt· ,1/2" ,!yS" 2iJ4" 3V2"I 

i.6 NO. 36 40 36 44 I 44 i 40 (32) (24) I 36 32 I 32 24 
I CD 

L 178 i 330 ( 464) (603) I 
RING NO. I i I 

S 
I 

! 	 I ~i8.C.0 I I 1120.6 i 1190.8 I (1212.9) (133 	 1212.9 
S: APPROXIMATE DISTANCE 8ETWEEN FLANGE FACES WHEN RING :S COMPRESSED 

RATING & CONN. 

I-
« !MARK L H W T L H W T i L H W T L H W T L H W T« 	 I 
a 

~ 
....J « 
> 	 I 

I 	 I 
0=1016 mm METAl. MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)INSIDE SECTION 	 IOUTSIDE 2 SECTION OF OF OF OF 

SURFACE =3.19 m /m DIA. AREA INERTIA GYRATION MODULUS PIPE WA1ER 90' TEE REDUCER 
d LRTHICK A I 	 Z Wp Ww CAPSCH. 

{mm)t (mm) (cm2 ) (cm4
) (em) (cm 3) (kg/m) (kg/m) ELBOW , FULL X X Ix I X X X 

S10 9.53 996.94 301.3 381608 7511 236.53 
., 	 780~........ '1 '4 
 351.4 443569 275.80 , 775. 	 I

B31
XS 12.70 990.60 400.3 503789 16 314.22 770.7 « 

I-
« 15.88 984.24 498.9 624021 12283 .391.65 760.84 	 I a 
w 19.05 977.90 595.6 741578 14596 I 468.34 751.07 
0.. 
0:: 22.23 971.54 694.0 857230 16873 544.78 741.33 

25.40 965.20 790.5 970280 19098 620.48 731.69 I 
28.58 958.84 886.6 1081471 21287 695.92 722.08 i 

31.75 I 952.50 981.7 1190131 23425 770.62 712.56 

I I 
" 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 :2~Ok9(mj!,W:() 00l1Fi91 T (0+ T) 0: mm. T: mm Wp-O.02466t (0- t) kg/m 
~ d2CO\IER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mml WEIGHT IN ( bO nOg4~ (0+2T).(kg/m) t:mm. d:mm Ww=0.0007854 kg/m 
u... 
0 THICKNESS 	 A=0.007854 (02_d2 ) cm2 

40 50 65 75 100 125 150 175 200 4 4 4I- (mm):TI 	 1-0.000004909 (0 _d ) cmJi<.;) 25 
18.0 	 7 29.2 35.8 48.6 55.5 77.1 98.6 120.9 144.0 168.1 (04 _ d4

) 3WEIGHT~ 	 Z= 0.00009817 cm(11.7) 8) (12.1) (12.3) (12.6) (12.8) (13.4) (13.9) (14.5) (15.0) (15.6) 	 D 



~ PIPING DESIGN DATA NPS 42" PAGE 

PIPING PARTS D1MENSION AND \NEIGHT 1050mm 33 

f
55 l: 1600.2 	 90 • OIM.S IN( ) FOR CL.600 AND Cl.900 OF 

S: 1066.8 650.4 762 
33.4 	 ANSI 816.47 SERIES 8 ARE ONLY REFERENCE.1 ~ tl 1 (°96 if itG 

w 
1­

1 .. ~. 
WEIGHT OF FLANGE (kg)\3- 0 ~ 1'- tl -{)- BW 

PIPE 90' ELBOW 45' ELBOW TEE REDUCER CAP MIN.PIPE RATING S.O W.N BUND 
1375 1527 2365 2254J596 	 1.3203RED. TEE '-' 

<.:> CL125 294.8 I .:JLL ! 
SIZE !vi 	 c:: 

1 	 e CL.175 165.6I I I I rM~ )(40" 	 ~.4711.2 ;Si CL2S0 589.7>!.711.2 
~ CL.350 281.2 290.3 I 1190.7 

. /' . x32" 711.2~Af+C~~ x.36" ~~] W.,..W~ S.O .,.. CL150 
'11.2'><{: )(30" 

0. CL300" 	 EL80W+ELBOW MAX. SIZE VlREDUCER+ TEE + TEE+ELBOWS(90' & 45") x24" 660.4 
EL80W+ REDUCER OF 80SS= LfJ CL.60D 

h l1 	
LfJ 
::::i: Clo900 

<ci 11
-{t3- ~ ~ i)3lli ~~w)

SO+PIPE W.N SO+PIPE WN+ SO+P1P[ MAX. SIZEW.N+ TEE
+90' ELBOW +90' ELBOw + TEE OF 80SS= 


PIPE' ANSI B36.10 & 36.19 8W FITTING: ANSI B16.9 ROOT GAP+3mm 


TAYlOR FORGE (S.O AND W.N) ANSi 816.47 SERIES B (WN)(APl-50S) ANSi 816.47 SERIES A/MSS SP-44 (WN) 

TAPE C1.125 CL.175 Clo 250RF Cl.350RF Cl.150 CL.300 CL.600 CL.SOO CL.l~ CL.300 CL.600 CL900 
FF I RF RF I RF ! RF 

I 

1 
I RF RF RF 1 RF RF RJ ! RF RJ RF RJ 

A 1346.2 1244.6 I 1447.8 1270.0 . 1225.6 133.3.5 (1403.4) (1562.1) I 1346.2 1289.1 I 1403.4 1562.1 
B 66.7 60.3 150.8 93.7 88.9 I 58.7 119.1 (174.5) (212.6 i ! 96.8 119.1 174.5 . 212.6 
C I 101.5 111.1 142.9 155.6 ! 

.D 189 	 II 1 198 230 243 I I I I 
E 142.9 114.3 176.2 165.1 133.4 204.7 (285.8) (377.7)! 171.5 I 200.2 I 285.8 ! ~7 

!F I 1792 1801 I i833 I i846 	 I I 1 
G I 1746 I 1718 I 1779 1768 I 17.37 I 1808 I (1889) (1981) i 1775 1803 1889 1981 
H I 954 963 995 I i008 I I 
J 908 879 941 I 930 I 898 970 (1051) (1i43) I 937 965 1051 1143 

IK I 	 I 
N I 	 I 

1-
OIA. '12" 1.. 2" 1'/8" 1" 1+'4" (2V2") (31/2") I 11/?" I l:YS" 21;'," .3~b" 

36<5 I NO. I I 40 36 48 I 48 36 (28) I (24) j 36 32 28 24 
OJ L 

184 34.3 (495) (622) I 
RING NO. I 

S 	 II 
8 . C . 0 , 	 I 1171.4 1244.6 (1282.7) (1390.7)1 1257.3 1206.5 i 1282.7 1.390.7 

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 
II 

RA TING & CONN. CL.150# RF CL..300# RF CL.600# RF 

-< 

l-
-< MARK L H W T L H W T L H W T L I H I W T L H W T 

Cl 	 iN I/I I I 	 I

W.CHE ~ I 	 I ! 
.....J H-< 	 Bun I 

I II> 
WAFER BUTT. VA
CHECK I i 	

I I J 

0=1066.8 mm 
INSIDE METAL [MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FlTnNG (kg)

SECTION 
I 

OUTSIDE 2 SECTION OF OF OF OF 
SURF ACE =3.35 m /m DIA. 	 MODULUS 90'AREA INERTIA GYRAnON PIPE WATER TEE REDUCER 

SCH. THICK d A I Z Wp WW LR CAP 
(mm)t 

i 

(mm) (em2) (em4
) (em) (cm 3) (kg/m) (kg/m) ELBOW FULL X X X X X ! X 

STD 9.53 1047.74 316.5 442353 8292 248.47 862.18 	 I 
11.13 1044.54 369.1 514293 9641 289.75 856.92I I 

XS 12.70 1041.4 20.6 584245 10952-< 33%85i.78 i 

I-

-< 15.88 10.35.04 524.3 724005 13572 411. 841.41 
 I0 

w 19.05 1028.70 527.1 860785 15136 492.20 i 831.1 3 	 II
0.. 	

I 
0:: 22.23 1022.34 729.5 995478 18661 572.621 820.88 	 Ii 

25.40 1016.00 831.0 1127269 21132 652.30 I 810.73 
28.58 1009.64 932.2 1257021 23564 731.72 800.62 
31.75 	 1003.30 1032.4 1383946 25943 I 810040 790.59 

I 
I 

I 
I 

I 	 II 

I 
v) MATERIAL: JIS A9501 CALCiUM SILICATE MOLDED PIPI INS.NO.2 (220kg/mj ),W=0.000691T (0+ T) D: mm, T: mm Wp=0.02465l (0 t) kg/m 
~ COVER MA T'L: PRECOATED GALVANIZED SHEET, 0.3mm wtlGHT IN { )=0.00943 (0+ 2T),(kg/m) t: mm. d: mm Ww=O.0007854 d2 · kg/m 
I.J.. 
0 THICKNESS 

25 	 A=0.007854 (02_d2 ) cm2 
t- 30 40 50 65 75 100 125 150 175 200 	 4J: (mm}T 	 I (041-0.000004909 _d 4 ) cm<.:> 


~ (D4 _d4
) cm3
WEIGHT Z=0.00009817 

.--	 0 

http:10.35.04
http:33%85i.78


! 
PIPING DESIGN DATA PAGE I 


34 I
PIPING 	 PARTS DIMENSION AND WEIGHT 1100mm 

1117.6 	 L: 1676.4 • DIM.S IN( ) FOR CL.600 AND CL.900 OF 

S:l1i7.6 
 ANSI 816.47 SERIES BARE ONLY REFERENCE.§ 	 ~~ 8~8 .,_ ~ It ft 

WEIGHT Of FLANGE (kg)~ ~ ~D ~~ 83- -D- -E3BEC7 
PIPE 	 90· ELBOW 45" ELBOW TEE REDUCER CAP MIN.PIPE RATING S.O W.N 8l1ND 

1426 1629 2492 ,2.374,1681 .3.356 K 

t5 CL.125 313 340.2 


gs CU75 172.4 16.3.3 771.1 


~ I CL.250 635 646.4

~~~~-r_~~-+~~7__+_~~~-t-----
~ CL.350 344.7 344.7 1338.1hl~ ~~1 tJ ~ CU50

VJ(); 	 \]]3x34" 723.9 
.~":!..~ .. ELBOW+ELBOW MAX.SIZE B1I---=C:.::L.:.:.3:..:.0.:...0--l___-+___-t-___-t-___• :LBOW::>\~v & 45") x30 711.2 ELBOW+REDUCER OF BOSS= til CL.60D=fJ1 11 ~ ~ 11 n rIl ~~CL.90~D----l----t-----t ­

{i¥ i3- -taO tl3D ~ tJffi ~.~ f---+----+-----+--+-I--+--_ 
SO+PIPE W.N SO+PIPE WN+ SO+PIPE W.N+ TEE MAX.SIZE 

+90' EL8DW +90' EL80W + TEE OF BOSS= 
PIPE: ANSI 836.10 & 36.19 BW FITTING: ANSI 816.9 ROOT GAP+3mm 

TAYLOR FORGE (S.O AND W.N) ANSI 816.47 SERIES B (WN)(API-605) ANSI 816.47 SERIES A/MSS SP-44 (WN) 

TAPE I--C_L._12_5-+_C_L._17_S-+_CL_._2S_0_R_F+--C_L_.3_5_0R_F-I-......C......L._1S_0-+_CL_.~_'0_0-i-_C_L._60_0-+!_C-=L_.9_00--l--=-C::...L.....:.1S......O-+_--=-C.::.L...,...30_0_--I__CL.600 CL. 900 

FF RF RF RF RF I RF RF RF RF RF RJ RF ~ RF I RJ 


'---A--+--14-0-3-.4-+-1-2-9-5.-4-+--1-S-05-.0--1- -9-. ,...... 16 4-8.-0):-1-,-4...... ......S=-2-.6-r­- 9-+-1....:.2-76-.-4i-! -'3-8-4.-3-1--:-( 4-54-.2.....,-)+-,(............ 0-3.-4-+-,3 --=--+-1-45-4~ 1648.0,33	 1 


8 66.7 60.3150.8 9S.3 95.3 50.5 127.0 (179.3) (220.7) 101.6 124.0 179.3 220.7 
C 101.6 111.1 146.1 I 171.5 

o 189 198 233 I 259 

E 142.9 114.3 177.8 171.5 136.7 I 214.4 1 (295.4)1 (397.0) 117.8 1 206.2 29S.4 


1
F 1868 1878 1913 1938 

G 1822 1794 1 1857 1851 1857 I 1886 1975 I 

H 1005 1014 1049 1075 

J 959 930 994 988 953 1030 (1111) (1213) 994 I 1022 1111 1 121.3 


K I 


N 

I- lOlA. 1" I 13/A~ . (?1/2") 


c5 I NO. 40 (32) 

CDJL 191 362 I (508) (654) i 


RING NO. I 

S I i 


8.C.0 	 I 1???? (1463.5) 1314.5 11263.7 1333.5 146.3.5 

S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

RATING & CONN. I 

« 
I ­	 MARK L« 	 ~ L H ~,-T-+__L-r_H__~W__~T__.-L__~H~,-W-4__T-4--L~__H~__W~--T_ 
o 

~---r--~--t---t----I---4---+I--~--~--+---+---~--~I--~--~--~--~--~--~--~--~--

I 


I--__D_=_'_11_7._6_m_m__.-.1 METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 
OUTSIDE 2 INSIDE SECTION OF OF SECllON OF OF 
SURFACE =3.51 m /m DIA. AREA INERTlA GYRATION MODULUS PIPE WATER 90· TEE REDUCER 

LRSCH. 	 THICK d A2 I 4 Z Wp Ww CAP x
(mm)t (mm) (em) (em) (em) (em.3) (kg/m) (kg/m) ELBOW FULL X x x x X 

I
STO 9.53 1098.54 331.7. 509225 9112 260.41 947.81 


11.13 1095.34 386.9 592163 10596 303.59 942.30 


XS 12.70 1092.20 440.8 672842 12040 346.03 936.90 
 I 

~r-~------~~~+-~~+-~~+-=~~+------+~~~~~~~~~----+---~-~---+---r---r----r---~---
~~________j-....:.l~5~.8~8-r1_0......85~,......84-+__ ......54_9....:..6-+~8~34_1.::.37-+______+-_149~26~~4~3....:.1.~43~~9~26~.0~2~____+-__~__-4__-+__~__-+--__~r-__~---

19.05 1079,S 657.5 992129! 17753 516.07 915.24 

~~=========~=2:2~.2:.3=~~10=7~3.:14=:=~76~S~.0~:~11~47~8~4:7~======:==20~5:3~9=~6~0~0~.4=7~~9~04~.~49=~====~====:===~===:===~===:===~~I===~==== 
25.40 1066.80 871.5 1300343 23268 684.11 893.83 , • 


28.S8 1060.44 977.8 1450614 25957 I 767.52 88.3.21 


r-________~.3-1,_75--rl-0-S-4.-'0_+_'-08-3-.1_+1-5-97-7-4-S+_----_+__ 	 ~28_5_90~~8_S_0_.17-i-_8_72_._68-i-____+-__-4__-+___+___ 

I~ 
vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/rTJ3).W=0.000691T (O+T) D:mm, T:mm Wp-0.02466t (O-t) kg/m 

d2~ COVER MArL: PRECOATEO GALVANIZED SHEET, 0.3m"':l WEIGHT IN ( )=0.00943 (O+2T),(kg/m) l:mm, d:mm Ww=0.0007854 kg/m 

2


i:5 THICKNESS 25 ,(l 40 50 [65 75 100 125 150 175 200 A=O.007854 cm

4 4 4
i (mm): T 	 1-0.000004909 (D _d ) cm 

3
~ WEIGHT 	 Z=0.00009BI7 (0
4 ~d4) cm



84.2 

-» PIPING DESIGN DATA 	 NPS 46" PAGE 

PIPING PARTS DIMENSION AND WE1GHT 	 1150mm 

1168. L: 1752.6 	 • OIM.S IN( ) FOR Cl.600 AND CL.900 OF 
851S: 1168.4 726.9 ANSI 816.47 SERIES 8 ARE ONLY REFERENCE.

11 1 ~ J 	11 ft
90 

ill~l§
! 	 WEIGH1 OF FLANGE (kg)~- 0 	 ~~ -D- EJW 

90' ELBOW 45" ELBOWPIPE 	 TEE REDUCER CAP MIN.PIPE RATING S.O W.N 8L1ND 
K1565 1705 2607 248.3.1757 RED. TEE 

c..:: CL125 3.31.1 362.9 
M 	 0::SIZE ~ j e 

'-' 

CL175 186.0 170.0 87.3.2 
x42" 787.4 0::! 0 680.4 691.7 
x40" 774.7

I ! I rH~1 	 - i--t >= 
CL250 

;::: CL350 399.2 399.2 1496.8y
x.36" 752.0 	 «<r-23~~ \8~]

m~ v CL150 
x.32" 749..3~J 	 a.. CL.300ELBOW+EL80W MAX.SIZE (/) 	

I 
R£DUCER+ TEE+ TEE+ELBOWS(90' & 45') dO" 736.6 	

If) CL6DOELBOW+ REDUCER or BOSS= 

<W 11 P P 	
(/) 

t! 

~ CL.900 


-St-	 ~ ill-~ i 

W.N 
SO+PIPE W.N SO+PIPE WN+ SO+PIPE MAX.SIZEW.N+ TEE 

+90' ELBOW +90' ELBOW + TEE OF BOSS= 

PIPE: ANSI 836.10 & 36.19 BW FITTING: ANSI 816.9 ROOT GAP+.3mm 


TAYLOR FORGE (S.O AND W.N) ANSI 816.47 SERIES B (WN)(API-605) ANSI 816.47 SERIES A/MSS SP-44 (WN) 

TAPE C1.125 CU75 Cl.250RF , CL350RF Cl.150 CL300 CL.600 Cl.900 Cl.1S0 Cl.300 CL.600 CL. 900 

FF RF RF ! RF I RF I RF RF RF RF RF RJ RF RJ I RF RJ
I 

! 

A 1454.2 1346.2 1552.1 1 1390.7 1 1341.4 1460.5 (1511.3) 	 1733.5 I 1454.2 ! 1416.1 I 1511.3 1733,6 

8 68.3 60.3150.8 98.4 108.0 i 62.0 128.5 185.7) (231.9) 103.1 128.5 I 185.7 231.9 i 
I 

C 103.2 117.5 I 149.2 I 184.2 I 
0 I 190 205 I 2.36 271 . 

E 144.5 114..3 I 181.0 i 184.2 1 144.5 222.3 (306.3) (417.6) 185.7 215.9 306.3 417.3 
! 

.1 F 1946 1 1960 I 1992 I 2027 
I: G 1900 1870 I 1937 I 

I 
1940 1900 1978 2062) (2173) 1941 1972 ! 2062 2173 

H 1044 i 1059 I 1090 1125 I I i 


J I 999 968 I 1035 I 1038 999 1076 1160) (1272) 1040 1070 I 1160 1271 

K i I I I
! 

N 	 I . 
4" 

l-
OIA. lV7" 1 " 2" 1%" 1'/8" l~R" (21/2") ( 4") 11/;" 1}'ff' 2Y2" 

....J 
0 

! 


CD 

NO. 40 40 40 48 40 36 (32) (24) 40 28 32 ! I 24 ! 
L I 203 368 (521) (686) 	 I I I 

IRING NO. I 	 Ii 

S 	 I I I 
IB . C . 0 	 1284.2 1365.3 (1390.7) (1536.7)1 1.365.3 1320.8 1390.7 1536.7 

S: APPROXIMA TE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

RA TING & CONN. 	 II 
« 

Il-	 MARK L H W T L H w 
TIL H W T L H W T L H W T « 	 l a 


! 

,:s; 

....J 
« 
> 	 I 

I 	 I 

0::::1168.4 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg) 
• 

INSIDE SECTIONSECTION OF OF OF OF 
SURFACE =3.67 m /m 01 A. AREA INERTIA GYRATION MODULUS PIPE WATER 90' TEE REDUCER 

THICK 	 Z Wp CAP 

OUTSIDE 2 

d A I Ww lR 
SCH. 

(mm)t (mm) (em2) (em4 
) (em) (cm3) (kg/m) I (kg/m) ELBOW FULL X X X X X X 

STD 9.53 1149.34 347.0 I 582518 9970 272.35 1037.5 

11.1.3 1146.14 404.7 677520 11596 317.63 1031.7 

XS 12.70 1143.00 461.1 769971 13179 361.94 1026.1 « 
!l-

« 15.88 11.36.64 575.0 954908 16344 451.33 1014.7 
a 
I..J 19.05 1130.30 &87.9 1136198 19447 539.93 1003.4 
a.. 

22.23 1'123.94 8 1315022 22507 628.32 992.150::: 
25.40 1117.60 912.1 1490287 25507 715.93 980.99 
28.58 1111.24 1023.4 1663133 28466 803.33 969.85 	 i 
31.75 	 1104.90 111.3.8 18.32507 I 31.365 i 889.95 958.82 


I 


! 

• 	 Wp-0,02466l (O-t) kg/mvi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO,2 (220kg/mj ),W=0.000691T (0+ T) 0: mm. T:mm 
~ COVER MAn: PRECOATEO GALVANIZ£D SHEET, O . .3mmt W£1GHT IN ( )=0.00943 (O+2T),(kg/m) t:mm, d:mm Ww=0.0007854 d2 . kg/m 
u.. 2 
0 THICKNESS 	 A=O.007854 (02-i) cm 
l- 25 30 40 50 65 75 100 I 125 150 175 200 	 4 
:x:: (mm}:T 	 1-0.000004909 (D4:"'d~) cm 
t.? (D4_d4

) .3 
~ Z=0.00009817 D emWEIGHT 

_.-	 i 

http:1'123.94
http:11.36.64


36 " 
 NPS 48" PAGEPIPING DESIGN DATA 

.... PIPING PAR DIMEN ON AND WEIGHT 1200mm 

L: 1828.8 • DIM.S IN( ) FOR Clo600 AND CL.900 OF 
889 -;:;­S: 1219.2 75909.6 ANSI B16. 4 7 SERIES 8 ARE ONLY REFERENCE.~ & 11 ~ ~ Q it 

WEIGHT OF FLANGE (kg)0 -Q2l~ - V- ~ 
90' ELBOW 45" ELBOWPIPE TEE REDUCER CAP MIN.PIPE RATING S.O W.N 8L1NDI 

K1603 1781 2721 2591 l835 REO. TEE 362.9 394.6 
SIZE MI I ~~ 20B.7 195 1009.2 

cr:I I I I ~~I x42" 812.8 0 Clo250 S16.5 827.8 
x40" - ~+-+ s=B~O 812.8 ~~
-f8~ ~ : ' ~ tl ~ 417.3 417.3 


..,..I x.36" 787.4:,,- ·14 oj S.O ..,.. CL. i::JU 
x.32" 787.4~/ 0... CL.300EL80W+ELBOW MAX.SIZE tildO" 762REDUCER+ 1EE+ TEE+ELBOWS(90' & 45') CL.600EL80W+REDUCER OF BOSS= til 

E til 
~ Clo900

{jJ -fl P ~ l1 QJ 
:

-ij3- ~ -D=ill-~ W.N 

'SO+PIPE W.N SO+PIPE WN+ SO+PIPE MAX.SIZE
W.N+ TEE

+90' ELBOW +90' ELBOw + TEE OF BOSS:::: 
PIPE: ANSI B36.10 & 36.19 BW FITTING: ANSI 816.9 ROOT GAP+3rnm I I 

! TAYLOR FORGE (S.O AND W.N) ANSl 816.47 SERIES B (WN)(API-605) ANSI B16.47 SERIES AjMSS SP-4.4 (WN) 

TAPE Clol25 CU75 CL.250RF CL.350RF I CL.1S0 Clo300 CL.600 Cl.900 I CL.1S0 Cl.300 CL.600 CL.900 

FF RF ! RF RF RF RF RF RF RF RF R.. RF RJ I RF RJ 
A 1511.3 1397.0 I 1651.0 1441.5 1392.2 1511.3 (1593.9): (1784.4) 1511.3 1466.9 1593.9 1784.4 

8 69.9 66.7157.2 10L6 I 108.0 65.0 128.5 (195.3) (239.8) 108.0 133.4 195..3 1 239.8 
C 104.8 123.8 152.4 I 184.2 I 
D 192 211 239 271 I I I I I 
E 146.1 123.8 184.2 184.2 I 149.4 I 223.8 (322.3) (425.5) 192.0 223.8 322.3 

I 
1 425.5 

F 2024 204.3 2071 2103 I I 

G I 1978 1956 I 2016 2016 1981 I 2056 I (2154) (2257) 202A 2056 2154 I 2257 
H 1084 1103 11.31 1163 I I 
J 1038 1016 1076 I 1076 i 104; 1116 :1214) (1318) 1084 1116 1214 I 1318 I 

1 
K I I \ 

N j I 1 


OIA. 1'/2" 1" 2" lV4" li/8" 1Z'8ft (2-}'4") ( 4") 1/2" j'lR" I 21'4" 4" 

to-

• 

....J 

0 
 NO. 44 44 40 48 44 40 (32) (24 ) 44 , 32 32 24 
en 

L I i 203 358 (552) (705) 

RING NO. I I 


S I I I 


B.C.D I 1335.0 1416.1 (1460.5) (1587.5) 1422.4 I 1371.6 1460.5 I ! 1587.5 

S: APPROXIMA TE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED 

RA TING & CONN. CL.1501 RF CL.300# RF
I I 

« 
« MARK L 1 

H W I T L i H W ! T L H W I T L H W T L H WiT 
0 

I-

N 1/1 II i 
W.CHE !1$ 

....J ~ « BUTT 
> I I

WAFER BUTT.VA
CHECK 

4 0=1219.2 mm METAL MOMENT RADIUS WEIGHT WEIGHT WEIGHT OF FITTING (kg)INSIDE SECTIONSECTION OF OF OF OF 
SURF ACE =3.83 rn jm D1A. AREA GYRATION MOOULUS PIPE WATER 90' TEE REDUCER 
OUTSIDE 2 

INERTIA 
THICK d A I Z Wp Ww LR CAP

SCH. (mm) FULL X X X X X X.. (mm)t (cm2
) (cm4

) (em) (ern 3) (kgjm) (kgjm) ELBOW 

STO 9.53 1200.14 362.2 662527 10857 284.28 1131.2 !
! 

11.L ".;;1",.,,4 4LL4 77071' 12642 331.57 1125.2 i 
XS 12.70 1193.80 481.4 I 876026 14369 377.85 1119.3

;:: 
15.88 1'187.44 600.3 1086807 17826 471.22 1107.4« 

0 

w 19.05 1181.10 718.3 11293582 21218 563.80 1095.6 
0... 

22.23 1174.74 835.9 1497690 24566 656.17 1083.90::. 
25.40 1168.40 . 952.6 1697884 I27850a 1072.2 
28.58 1162.04 1069.0 1895461 31090 1060.6 

31.75 1155.70 1184.4 12089215 34268 929.7 1049.0 

I " 

vi MATERIAL: JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kgjrnj ),W=0.000691T (D+T) D:mm. T:mm Wp-0.02466t (D t) kg/m 
d2~ COVER MArL: PRECOATED GALVANIZED SHEET. 0.3mml "/EIGHT IN ( )=0.00943 (D+2T).(kgjm) t:mm. d:mm Ww=0.0007854 kgjrn 

l.<.. 2
0 THICKNESS A=O.007854 (02_d2) ern
I- 25 30 40 50 65 75 100 125 150 175 200 4 4 4 
J: (mm):T 1-0.000004909 (0 _d ) em 
t:> 4 

3fg WEIGHT Z=0.00009817 (0 ~d4) cm

http:1'187.44
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MINIMUM ORIFICE M R RUN 

A H 8 H
A z 1- •I- .. , 

.... I 
JII""JIIII' I-I" 

a;.. 
"(·1 I-

":!~ 
« - illz 

~o[wO[" 111 ~[ ---.l .- ­

... -.1J 
, ... -.1J• 

"­

A H C H 0 E H 
0I- -1- -I I- II- -I ...- I- II- .\ 

.... 

1 
z- III z -- :1 <: /" -- ill«[ or 2=r 

~L ~L w 
---.li 

I 

I I 

F H G H

I- G

I" T ·1 T ·1 
~I;r ~ .. Il~ ~.fr .. ~!2)~GATE VA COCK ~THROnLiNG VA 


(WIDE OPEN) 
 1 
I 

B H H E H 

.....~Jr. ... .I!"~ 
E 

l ·1 
er 

" I· T "I 
~ ~"J~ 111 - ill 

.4~ 
c:' ­

I" 
J TH

·1 
~1l----D--1 

I 

RATIO OF INTERNAL DIAMETERS OF ORIFICE PLATE PER PIPE (diD)
MINIMUM 

0.8 0.75 0.7 0.65 0.6 0.55 0.5 0.45 0.4 0.35 0.3 0.25 
ORIFICE 

MINIMUM RUNS OF STRAIGHT PIPE REQUIRED UPSTREAM AND DOWNSTREAM OF ORIFICE
METER RUN 

lN PIPE DIAMETERS (NPS) 

A 20 ! 17 I 14 12 10 9 8 7 7 6 6 6 

B 25 21 19 15 14 12 10 9 9 9 9 9 

,C 33 27 23 21 19 18 17 16 15 14 14 14 

E 40 35 31 28 25 22 21 20 18 17 16 16 

F 14 1 1 9 8 8 7 7 5 5 5 5 5 

G 50 44 39 34 31 28 25 24 22 21 20 19 
5,H 5 5 5 5 5 5 5 5 5 5 5 


J 15 14 13 1 1 10 9 8 7 7 6 6 6 




-~~~-.~---------------------------------------------------------

" " 
L2 	

*
NOTES: 

LI W 
oc ... mot"C'uC'NT PADS MAY BE DMOEO INTO 

WITH A LONGITUDINAL· WELDING 
AND WITH A TEST HOLE ON EACH HALf 

(2) 	MATERIALS toR REINFORCEMENT PAD,S SHALL 
BE THE SAME AS THAT OF RUN PIPE. 

(3) 	 IN PRINCIPLE. THICKNESS OF REINFORCEMENT 
PADS SHALL BE THE SAME AS THAT OF RUN o 

/"'"­ PIPE. HOWEVER. THE THICKNESS SHALL BE 
ANALYZED AND CONFIRMED IN ACCORDANCE 
WHTH ANSI B3L3 ON EACH PROJECT. rrl 

Z7'/S~ 	
if>

(4) 	 OUTSIDE DIAMETER OF PIPE IS BASED ON 
ANSI 836. 10. 

2~1 I 5J9 
5411 961 (5) 	DETAILS FOR BRANCH ATTACHMENT WELDS 

SHALL BE IN ACCORDANCE WITH ANSI 831.3. Z246 .s£CI1Q~~N.cH
536-	 (J)3 MM (1/81 N) VENT HOLE WITHOUT PLUG (6) DIMENSIONS ARE DETERMINED IN ACCORDANCE 
241 ( SEE NOTE (I) ) WITH THE FOLLOWING : 

53 1 9-:30 , ---, 	 LI .. Y'I l( 08 + 1 0 o 
2'38 417 _.. '4-- , -.-,

L2 '" cff x 08 

W ... (L2 - L1) / 2.. 	 :::0 
Cl OR SIN' (DB/DR) ~ (X/IBO) + 10 rrll( 

C2 	 '" C \ + 2 x W 

f04 	

~-+·~·I p-Cllc' Z -.-, 

n 
rrl

1047 

26 r1953 

1127 rrlllJJ 	
o 
:::0 

2121 	 Z 
--I

927 1207 
DEVElOPMENT OF PAD 

1921 2269 u
B76 998 1287 » 
1870 2060 2418 o
846 943 1069 1367 

1640 2005 2200 -.-,w 625 911 
CL 	 o 

1819 1973
CL 	 :::0 

Ij, 810 886 

Z 16~3 1804 1950 
~=> 729 7nB 872 932n:::: 	 u:;

1645 1792 193~ 2083 

722 788 859 934 

1638 1782 1921 2065 OJ 
717 1 	 :::0 

781 I'" 970 997 fOB 1175 1285 "" 1766 
1775 -Hiio )0'51' 22062358- 2520· 27082918- n35 » 

712 840 909 982 1060 1146 1242 1354 1500 1845 Z
1633 

- - - - -----. ()1902 2040 2191 2337 2491 2665 2845 3069 3483 

I1,3,11 'l09 1~2~ 1]7q ~2~ 
2634 2600 2993 3210 3631 

(Jl~
NO

fT1 



I' ), 

NOTES:L2 

(I) 	REINFORCEMENT PADS MAY BE DIViDED INTO 
WITH A LONGITUDINAL WElDING 
WITH A TEST HOLE ON EACH HALf' *(2) 	MATERIALS fOR REINrQRCEUENT PADS SHALL 

BE THE SAME AS THAT or RUN PIPE. 

(3) 	 IN PRINCIPLE. THICKNESS OF R[lNrORCEUENT 
SHALL BE THE SAME AS THAT or RUN o 

HOWEVER. THE THICKNESS SHAll BE 
ANALYZED AND CONFIRIJED IN ACCORDANCE s: 
WHTH ANSI 831..3 ON EACH PROJECT. rTlW 

Z(4) OUTSIDE DIAMETER OF PIPE IS BASED ON0- .. _ _.! I ::: I 	 If)n0-, I~ ~I '.~~I.~~I.~~ ~_. 	 ANSI 835. 10. 

(5) 	 DETAilS FOR BRANCH ATTACHIJ(NT WELDS 
SHALL 8E IN ACCORDANCE WiTH ANSI 831.3. 

SECTION or BRANCH 
If).3 MM (1/81 N) VENT HOLE WITHOUT PLUG (6) DIMENSIONS ARE DETERMINED IN ACCORDANCE 

( SEE NOTE (1) ) WITH THE rQLLOWING 

1I 	 ~ DB t 10 o 
'1

l2 	~ 2 x 08 

W '" (L2 	 - LI) / ::::0 
CI OR x SIN' (DS/DR) x (X/IBO) ~ 10 rTl 

C2 	 C2 C I + 2 x W Z 

::::0 
n 
fTlIon 
~ 1697 

1127 
L2 

J2!:YUQEMJ::NT or PAD 

99B 11287B76 

'Iv~v I'~~'I' .v'I·~wl I .. _.,1575 ~_29'!!!' o .~~ _r ~ ~.~ ~h~ •• B46 943 10691 1.367H 
1545 1591 IB66 '1 
B25 1011 1140 1446 o

1659 lBOB 1986 1312 
::::0

BBB 976 1079 1212 m6 

1636 1773 1925 210B 24Bl cD 
79B 872 952 IOn II~n 11[13 160r; 

~97 1620 1749 IIlBB 2014 n.18 2610 

788 859 934 IQ.16 1108 1216 1~55_ 1686 

~B7 1607 1731 1862 2004 2171 2359 2739 CD 
781 84B 920 997 1081 1\15 1285 I~p- 1766 ::::0 

I- ­
~ao 1596 1717 1843 1977 2130 2289 .1~68 » ~ 

712 715 840 909 982 1060 1146 1242 1354 1500 1845 	 Z 
--	 n1.362 04 1588 1705 1828 1956 2101 2246 2407 2602 2997 

- r--- ­

708 69 833 900 970 10H 1124 1211 110~ H24 1925 
- -	 - - I- - - - - - . 

1358 468 I'iRI 1697 IBIG 1940 2079 2215 2362 2526 2m 3126 

en 
LNfTl 



\ ! 

oblique angl Triangles mples of e ution of angled TrianglesSolution 
m ric units) *

Side ond 

One side and two angles known: a 5 centimeters; A=80'; 8=62' 

Call the known side a, the angle opposite A, Then, by the formulars on the preecding page: 

and the other known angle 8. then: C=180'-(80' 180' 142'=38' 
C=180'-(A-8): or if angles 8 and Core(KNO~N~O A=80~~'~given, but not A, then A 180'-(8+C). (I 

b= 4.483 

C"" 180'-(A+8) 
centimeters.8=62'(KNOWN)'8~~ b= 0 x. sin 8 C <', ­

I 
c'"Sin A a x sin C 5 x 0.61566 3.126 

a I c= sin A 0.98481sin C(KNOWN) Area= centimeters. 

cSides and angle known: -j 
a 9inches; b = 8inches; C 35'

Two sides and the angle between them known: 
Call the known sides a and b, and the known 


angle between them C. Then: 
 a x sin C 9 x sin 35' 
tan A b - "(CJXCos C) 8-{9 x cos JS') 

ton A'= ......,..-=...,...:-:-...::..c_~-.- o9 x 0.57358 5.16222 8.22458. '18-(9 x 0.81915) 0.627658= 180' -(A+C) c 
Hence, A=83'4' -l 

Side c moy also be found directly os below: ::::0n - B = 180'-(A+C) 180'-118'4' 61'56' c= 

c= 5.2inches. 

Two sides ond the ongle opposite Or'le 01 the Sides ond ongle known:
sides known: 

Coli the known angle the side opposite 1\ a, a 20 centimeters: ()l' 


and the other known b, Then: 

sin B 


sin 8= b x sin A C=180'-(A+8) 

o 0.74343. 

c = Area == -=--'-'-...:;..~-=-'-'-..;;;.. 
Hence, 8==48'1' 

if, in the above, angle 8> angle A but <90', 
C = 180'-(A+B) = 180'-109'1' 70'59'

then a second solution B, ,C, ,C2 exists for which: 

B2= 180'-8: C2= 180'-(A+Bl); c,=(o x sin C2).,. 20 x 0,94542


C "" ....:.........,.-'--:---'­sin A; Area = (0 x b x sin C) + 2. if a !: b, 0.87462 
the first solution only exists, if a < b x sin A, 

exists. 21.62 centimeters. 

Sides known: 

o 9 inches; c 10 inches 
All three sides known: 92 82 x 10' 
Coli the side a,b and c, and the angles opposite cos A 

2x9xlO 
them, A,B, ond C. then: 

0~ 81 + 100 - 64 = 0.65000.A~·~~ A~r;~~"b 
sin 8= b X sin Acos A= --""""':-'"""--'- Hence, A= 49' 27'8 a 

. 8 b x sin A 
Sin = a = "" 0.85482.l. a .1 C::: 180'-(A+8) Area 
Hence, 8=58' 44'(KNOWN) 
C = 180'-(A+8,) 180'-108'11' 71'49' 
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PAGECIRCLE CONSTANTS 

c 

x 

PROPERTIES OF THE CIRCLE 

Circumference of Cirele of Diameter 1 = Ii = 3.14159265 

Circum ference of Cirel e = 27T = 1T d 
Diameter of Circle = Circumference x 0.31831 
Diameter of Circle of equal periphery as squares = side x 1.27324 
Side' of Square of equal periphery as circle = diameter x 0.78540 
Diameter of Circle circumscribed about square = side x 1.41421 
Side of square inscribed in Circle = diameter x 0.70711 

Arc, 
0 

1TTe 

180 
0.017453 T e 

0 

Angle, e 
180

0 l 
7TT 

= 
l

57.29578 r 

Radius, T 
4b

2 + c 
8b 

2 

Diameter, d = 

• Chord, C 2-J 2br b2 = 2 r 
e

sin 2 d 
. e 

Sin "2 

Rise, b c 
2 

ton e 
4 

= 2 r . eSln­
4 

Rise, b = r + y - -J r2 - / y x = r - -J (r2 + y - bY 

1T = 

= 7T 

2 _ 
71­

180 
7T 

1r 
180 -

3.14159265 

0.318310 

0.636620 

57.295780 

0.017453 

log 1T = 

log~ = 

log ~ = 

log 1~0 
1T 

log 180 

0.4971499 

9.502850 

9.803880 

1.758123 

8.241870 

10 

10 

- 10 

rr2= 9.869604 
rrJ = 31.006277 

rr2 = 0.101321 

1 0.032252rr J 

Vif = 1.772452 

1/Vif = 0.564190 

-\FiT = 1.464592 

log 1T2 = 0.4971499 
log 7T J = 1.491450 

1 9.005700 -log 1T2 = 
1 8.508557 -log 1T J = 

logvn = 0.248575 

log .l = 9.751425 
Vii 

10g.zrTI = 0.165717 

10 

10 

10 
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* 

co 

~ d ~IJ L~ 
o, 
-1 

MACHINE BOLT STUD BOLT ~ 

:::t.t::: 

UNIT mm (J) 

NOMINAL 
150# 300# 400# 600# 

0'1 
00 

FLANGE SIZE 

(A) (8) 
d 

INUMBER 
OF 

BOLT 

NUT 
DIMENSION 
H K 

LM LS S d 
NUMBER NUT 

OF DIMENSION 
BOLT ~ I( 

LM LS S d 
NUMBER 

OF 
BOLT 

NUT 
DIMENSION 
H 1< 

LS d 
NUMBER 

' OF 
BOLT 

NUT 
DIMENSION 
H K 

LS 
:::t.t::: ::::0 .,....--...... 

.:::0» 
15 

~~ 

'/2 
3/4 

Ul/2 

Ul/2 

4 

4 

12.7 

12.7 

55 

55 

65 

65 

34 

34 

Ul/2 

U5/8 

4 

4 

12.7 

15.8 

60 

65 

70 

75 

.14 

42 

Ul/2 4 12.7 
1-'-----··­

u5/a 4 15,9 

85 

90 

Ul/2 

u3/8 

4­

4 

12.7 

15,9 

.85 

90 

~'1 Z 
(J) 

..~ _1 U1/2 4 12.7 60 70 34 US/8 4 15.8 70 85 42 USIB 4 15.9 95 U5/8 4 15.9 95 

(32) (Ill,) Ul/2 _~._ 12.7 65 70 34 U5/8 4 15,8 70 95 42 u5/8 4 15.9 100 u5/8 4 15.9 100 

40 11/2 U1/2 4 12.7 65 75 34 U3/4 4 19.1 BO 95 50 U3/4 4 19.1 110 U3/4 4 19.1 110 

50 2 US/8 4 15.9 70 85 42 U5/a 8 15.9 80 105 40 U5/8 8 15.9 110 us/a 8 15,9 110 ::::tI:::: 

65 

80 

21/1 

3 

U5/B 

U5/a 

4 

4 

15.9 

15.9 

80 

85 

gO 

95 

42 

42 

U3/4 

U3/4 

8 

8 

19.1 

19.1 

90 

95 

105 

110 

50 U3/4 

50 U3/4
----I-- ­ -

a 

8 

15.9 

15.9 

125 

130 

UJ/4 

U3/4 

8 

8 

19,1 

19.1 

125 

130 
- ­

LN 
o 

(90) (.1 1/ 2) U5/8 8 15.9 85 95 42 _U3/4 8 19,1 ~~.1_~_ 50 U7/8 8 22.2 140 U7/8 8 22.2 140 o 
100 4 U5/B B 15.9 85 95 42 U3/4 8 19,1 100 120 50 U7/8 8 22.2 140 U7/8 8 22.2 150 ~ 

(125) (5) U3/4 B 19.1 85 105 50 U3/4 8 19.1 110 125 50 U7/8 8 22.2 150 Ul 8 25,4 170 

1150 6 U3/4 8 19.1 90 105 50 UJ/4 12 \9,\ 110 130 50 U7/B 12 22.2 155 UI 12 25.4 175 
... ­

1 200 8 UJ/4 8 19.1 95 liS 50 U7/8 12 22.2 125 145 53 Ul 12 25.4 175 U1.1/8 12 26.6 2~ 

250 10 
-

U7/8 12 22.2 . 105 
----'--­ -

120 53 UI 16 25.4 140 165 63 Ul.l/8 16 28.6 195 U1.I/4 16 
-

31.8 220 

300 12 u7/8 12 22.2 110 125 53 ~ 16 28.6 150 180 71 U1.I/4 16 31.8 205 UI.l/4 20 31.8 230 

350 14 Ul 12 25.4 115 140 63 U_l~I/8 20 28.6 160 185 71 U1.1/ 20 31.8 210 U1.3/8 20 34.9 240 

400 16 Ul 16 25.4 120 140 63 U1.1/4 20 .31.8 170 195 75 U1.3/8
--I---­

20 31.9 225 U1.1/2 20 38.1 260 

450 

I 500 

I 600 

18 

20 

24 

U1.1/8 

Ul,I/8 

U1.1/4 

16 

-·20 

20 

28.6 

2B.6 

31.8 

130 

140 

150 

155 

165 

180 

71 

71 

75 

U1.1/4 

U1.1/4 

U1.1/2 

24 

24 

24 

31.8 

.31,8 

38.1 

175 

185 

205 

205 

210 

240 

75 

75 

80 

U1.3/8 

Ul.1/2 

U1.3/4 

24 

24 

24 

31.9 

.38.1 

44.5 

230 

250 

275 

U1.5/a 

UI.S/8 

Ul.7/8 

20 

24 

24 

4\.3 

41.3 

47.6 

280 

295 

335 

Remarks 1. These dimensions conform to ANSI 816.5-'81. lJ 
2. If possible, nominal flange size aiven in brockets shoule be avoided from use. U1 » 

CX>G) 
1'1 
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600# 900H 	 1500# 2500#

NOMINAL ()1 


FLANGE -'SIZE 0 

d NO H K LS d NO H 1< LS d NO H K LS d NO H K LS 0 

(A) (8) ,_._.-	 :::tt.:::'l-	 ' ­
15 1/2 Ul/2 4 12.7 2 80 U3/4 4 19.1 2.5 110 1/. <1 19.1 2.5 115 U3/4 4 19.1 2.5 130 0 

...-	 -. 
!'0 	 ::::D20 3/4 U5/8 4 15.9 2 95 U3/4 4 19.1 2.5 120 U3/4 4 19.1 2.5 120 U3/4 4 19.1 2.5 130 .- ------ --- ()1 

25 1 US/8 4 15.9 2 95 U7/8 4 22.2 3 135 '/l 4 22.2 3 135 I;' 4 22.2 3 145 0» 
--_..-	 ­

(32) (I 1/.) U5/8 4 15.9 2 100 U7/8 4 22.2 3 135 I;' tI 22.2 .3 1.35 Ul 4 25.4 .3 155 02 
- .- :::t:t:(J)

40 1'/2 U3/4 4 . 19.1 2.5 110 UI 4 25.2 3 145 UI 4 25.4 3 145 U1.I/: 4 28.6 3.5 175 ....---.. 
-- . 

::::DO)50 2 U5/8 8 15.9 2 lIS '/8 8 22.2 3 155 U7/8 8 22.2 3 155 UI 8 25.4 3 185 
-_..._­

065 21/2 U3/4 8 19.1 2.5 130 Ul 8 25.4 3 165 Ul 8 25.4 3 165 U 1. 1/8 8 28.6 3.5 210 
_. __.. --- c--. ... ----.. - -------	 0" 80 3 U3/4 8 19.1 2.5 135 U7/8 8 22.2 3 155 U1. 1/8 8 28.6 3.5 185 Ul.l/4 8 31.8 3.5 235-_. 	 ­-

(90) (3 '/2) U7/8 8 22.2 3 145 	 - - - - - - - ­
,------. ---.--	 -- ­ CD

100 4 U7/8 8 22.2 3 ISS U1.1 /8 8 28.6 3.5 180 U1.I/' 8 31.8 3.5 205 U 1.1 /2 8 38.1 4 270 
...-	 0 

( 125) (5) UI 8 25.4 
._-

3 175 U1.1/4 8 31.8 3.5 200 U1.1 /2 8 38.1 4 260 Ul.3/4 8 44.5 4.5 320 0 .-	 ..--- -	 -f------ ­ :::t:t:150 6 Ul 12 25.4 3 180 UL1/8 12 28.6 3.5 205 UI ..3;' 12 34.9 4 275 U2 8 50.8 5 365 

200 8 U 1. 1/8 12 28.6 3.5 205 UI.3/B 12 34.9 4 235 Ul.S/8 12 41.3 4.5 330 U2 12 50.8 5 400- ..~ 

250 10 U1.1/4 16 31.8 3.5 230 UI.3/8 16 34.9 " 245 U 1. 7/8 12 47.6 5 350 U2.1/2 12 63.5 6 515 
. ­

300 12 Ul.l/4 20 31.8 3.5 235 U1.3/B 20 34.9 4 265 U2 16 50.8 5 400 U2.3/4 12 69.9 6 565 


350 14 U1.3/8 20 34.9 4 245 U1.1 /2 20 38.1 290 U2. if. 16 57.2 5.5 4.35 	 - ­_. 
.. ­ " 400 16 U.l.1/2 20 38.1 4 265 U1.5/8 20 41.3 4.5 305 U2.1/ 16 63.5 6 475 -	 ­

-. ­
450 18 Ul.5/8 20 41.3 4.5 285 U1. 7/8 20 47.6 5 345 12, V 16 69.9 6 535 - - ­
500 20 U1.5/8 24 41.3 4.5 305 U2 20 50.8 5 370 U3 16 76.2 6 575 - - ­
600 24 U1. 7/8 24 47.6 5 350 U2.1/2 20 63.5 6 470 U3.1/2 16 88.9 6 655 - ­

Remark If nominal flange size in brackels should be avoided from use. 

lT1 	 » 
to 	 G) 

rr1 

-0 
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BOLT OIMEN ON FOR 	 ANSI B.16.47/MSS SP-44 PAGE-;.;. 150#, 300#(RF) 

LS 
K ,I 

Q 
\" 

r-- ­~ r I--:: 
- r= I 

\F 

Il ~ ! 

/1:::::: 

'--....: Lctt 
II 

L;J 	 ~ ~d 

MACHINE BOLT (NUT) 	 STUD BOLT (NUT) 

1. 	 ANSI B16.47 SERIES B UNIT mm 

150# 300#NOMiNAL 

NUT NUT
NUMBER NUMBER 

DIMENSION DIMENSION
FLANGE SIZE 

d OF 	 d OFLM LS S 	 LM LS S 
(A) (8) BOLT 	 H K BOLT H K 

(650) 	 (26) U 3/41 36 19.1 2.5 125 140 50 U1.1/4 32 31.8 3.5 235 260 75 

700 28 . U 3/41 40 19.1 2.5 130 150 50 Ui.1/4 36 31.8 3.5 235 260 75 

(750) (30) U 19.1 2.5 130 150 50 U1.3/8 36 34.9 4 245 275 80

3~*800 32 U 3/ 19.1 2.5 135 150 50 U1.1/ 32 38.1 4 275 300 95 

(850) ( .) U 'j, 40 22.2 3 I 150 160 53 Ul 1/21 36 38.1 
, 

4 275 300 95 
I 

900 36 U '/8 44 22.2 ,3 155 I 165 53 IUl )/l 32 41.3 I 4.5 I 275 305 95I 
950 38 Ul 40 25.4 3 160 180 63 Ul.5/8 36 I 41.3 I 4.5 I 295 325 95 

1000 40 Ul 44 ; 25.4 3 165 180 63 IUl.5/8: 40 4i.3 4.5 300 I 330 95 
I 

1050 42 Ul 48 25.4 3 I 165 185 63" . Ul.3/4 36 i 44.5 4.5 315 345 100
I 

1100 44 U1 ! 52 25.4 3 175 190 63 I U1..3/4! 40 44.5 4.5 I 325 I 365 100 

1150 46 I U1.1 /8\ 40 28.6 3.5 I 180 I
I 

205 71 U1.7/8 36 I 47.6 5 I 330 370 110
I 

I 1101200 48 U1 1/8\ 44 28.6 I 3.5 185 I 205 71 U1.7/8 40 I 47.6 5 330 370 
I 

1250 50 U1.1/8 48 28.6 i 3.5 190 210 71 U1 '/ 44 47.6 5 
1 

350 390 110I 
1300 52 IU1.1/81 52 28.6 2.5 200 215 71 U1.7/8 48 47.6 5 I 365 400 110 

1350 54 U1.1/8 56 28.6 3.5 200 215 71 !U1.7/8 48 47.6 5 350 390 110I 	 I 
1400 56 U1.1 /8 60 28.6 I 3.5 205 225 71 U2.1/4 36 57.2 5.5 I 395 440 125 

1450 I 58 1 Ul.1/4 48 31.8 
I 

3.5 210 230 75 U2.1/4 40 57.2 5.5 395 I 440 125 

I 1500 
I 

60 U1 1/ 52 31.8 I 3.5 210 235 75 U2.1/4. 40 57.2 
1 

5.5 I 390 435 I 125 
i 

IT. ANSI 816.47 SERIES A/MSS SP-44 UNIT mm 

150# 300#
NOMINAL 

NUTNUMBER NUT 	 NUMBERFLANGE SIZE I IDIMENSION 	 DIMENSIONd OF 	 d OF LSLS I(A) (B) BOLT H K 	 BOLT H K 

(650) 	 (26) Ul 1/4 24 31.8 3.5 220 Ul if. 28 41.3 4.5 265 

700 28 U1.1/4 28 31.8 3.5 230 U1.5/8 28 41.3 4.5 280 

(750) 	 (30) U1.1/4 28 31.8 3.5 235 U1.3/4 28 44.4 4.5 300 

800 32 U1.1/: 28 38.1 4 260 U1.7/8 28 47.6 5 320 .. 
(850) 	 (34) U1.1j: 32 38.1 4 265 U1.7/8 28 47.6 I 5 325 

340900 36 U1.1/2 32 38.1 4 280 U2 32 50.8 5 

950 38 U1. 1 /2 32 38.1 4 275 Ul 1/2 32 38.1 4 315 

1000 40 U1.1/2 36 38.1 4 280 Ul.5/8 32 41.3 4.5 335 

1050 42 U1.1j: 36 38.1 4 300 Ul.5/8 i 
I 

32 i 41.3 4.5 345 

1100 44 Ul.1 j: 40 38.1 4 305 
!1150 46 U1.1/2 40 38.1 4 305 

1200 48 U1.1/2 44 38.1 4 320 

1250 50 U1.3/4 44 44.4 4.5 335 I I 

1300 . 52 U1.3/4 44 44.4 4.5 345 I 

1350 54 U1.3/4 44 44.4 4.5 I 355 

1400 56 U1.3/4 	 44.4 4.5 365I 

1450 58 U1 )/ 48 44.4 4.5 375 


1500 60 U1.3/4 52 
! 

44.4 4.5 380 


48=t 
Remark : If possible. nominal size given in brokers should be avoided from use. 
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PIPE MAX. SPAN CHART 
(BASED ON ASME 831.1 PARA 121.5) 

NOMINAL PIPE SPAN (M) 
PIPE SIZE SCH. NO. EMPTY WATEREMPTY WATER FULL(INCH) +INS FULL+INS 

• 	 3/4 80 2.7 2.6 2.1 2.1 

80 3.0 2.9 2.4 2.4 

1 1/2 80 3.7 3.5 3.1 3.0 

2 40 4.2 4.0 3.5 3.3I 
80 4.1 3.9 3.5 3.4 

3 40 5.1 4.6 4.4 4.2 

I80 5.0 4.7 4.5 4.3 
i 

4 40 5.8 5.2 5,1 4.7 

80 5.7 5.3 5.2 4.9 

6 40 7.0 6.2 6.4 5.8 

80 7.0 6.4 6.5 6.1 

8 20 8.1 6.8 7.2 6.4 

40 8.1 7.0 7.4 6.6 

10 20 9.1 7.4 8.2 7.0 

40 9.0 7.7 8.3 7.4 

12 20 9.9 7.8 8.9 7.5 

40 9.8 8 . .3 9.1 7.9 

14 STD. WT. 10.3 8.62 9.5 8.2 

16 STD. WT. 11. 1 9.0 10.2 8.7 
I 

18 STD. WT. 11.7 9.4 10.9 9.0 

20 STD.WT. 12.4 9.8 11.5 9.4 

24 STD. WT. 13.6 10.4 12.6 10.0 

1920 EID WHERE L = SPAN (MM)
19 W 

W DISTRIBUTED WEIGHT (KG/MM) 

E = MODULUS OF ELASTICITY (KG/MM2

) 


D DEFLECTION (MM) 

I = MOMENT OF INERTIA (CM4) 


GENERAL NOTES 

1. 	SUGGESTED MAXIMUM SPACING BETWEEN PIPE SUPPORTS FOR HORIZONTAL STRAIGHT RUNS OF STANDARD 
AND HEAVIER PIPE AT MAXIMUM OPERATING TEMPERATURE OF 750T (400'C). 

2. 	DOES NOT APPLY WHERE SPAN CALCULATIONS ARE MADE OR WHERE THERE ARE CONCENTRATED LOADS 
BETWEEN SUPPORTS, SUCH AS FLANGES, VALVES, SPECIALTIES, etc. 

3. 	THE SPACING IS BASED ON A FIXED BEAM SUPPORT WITH A BENDING STRESS NOT EXCEEDING 2300 PSI 
(15.86 MPA) AND INSULATED PIPE FILLED WITH WATER OR THE EOUIVALENT WEIGHT OF STEEL PIPE 
FOR STEAM, GAS, OR AIR SERVICE, AND THE PITCH OF THE LINE IS .sUCH THAT A SAG OF 0.1 IN. (2.5 MM) 
BETWEEN SUPPORTS IS PERMISSIBLE. 
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EXPANSION LOOP5::1 

PIPE LOOP DESIGN 

1. 	 LOOPE: ?115tt tf ~ ANCHOR.::] ~~Oil ~1j:IAI5'IDi, GROUPS!.r ~[!. 

2. 	 ~ ANCHOR ~ RECOMMENDED TOTAL MOVEMENT: 125 "" 150 mm 

ANCHOR ~ MAX. TOTAL MOVEMENT : 250 'V 300 mm 


3. 	 ANCHOR ~ ~~?Jol 

DESIGN TEMP THERMAL EXPANSION (mm/m) ~~~IOI (m) 
('C) C.S. 5.5. C.S. 5.5. 

• 	 70 0.56 0.82 150 rv 250 100,..., 170 
100 0.91 1.33 100"-' 200 70 '" 140• 	 120 1.15 1.67 90", 130 60 rv 90 
150 1.53 2.19 80", 100 55 rv 70 
200 2.19 3.09 50"- 90 35 "J 65 
250 2.88 3.99 45 "- 80 30 "J 60 
300 3.60 4.91 40 "- 70 30 "J 50 
350 4.36 5.85 35"" 60 25 "J 45 
400 5.15 6.81 30 "" 50 20 '" 40 
450 5.97 7.80 24 "" 40 18 '"'"' 30 
500 6.80 8.80 24 "" 40 18 rv 30 

?) '2;71 TABLE~ RECOMMENDED TOTAL MOVEMENT, g5:.~ 221510~ :&t~orcnCl. 

4. 	 RECOMMENDED LOOP WIDTH : 60 (0 ; 0.0 OF PIPE) Ol{i 

5. 	 LOOP ~~:::I ~~n& GUIDE ;:.t~~ 18m:;: tlcl. 

6. 	 LOOP LINE SPACING 

7. 	 LOOP£I ~iI 

LOOP'::I ?IE ~{t~ LINE SIZE£} ~~)I !:ll~~ [ij iE:I #1~ 7IE.::?§: 01 01, [H.:;:I~ L1NEol <;1~ ~.$-Lf, LINE E~7f ~~ ~¥OjIE 
FLEXIBILITY 22j5rOl'::::'~ ~ ~ <vcr. COLD UNEE HOT L1NE'::1 EXPANSION ~tFlf ~c~ol!::!t: ?'::lo!Oj ~7tiE:q. 
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RACK PIPING~I LOOP ARM ~O\ ~I ANCHORc 71 2 \ 

TABLE 1 

EXPANSION NOM. PIPE H F F PT.C EXPANSION 	 F F J PT.CNOM. PIPE I, H
BETWEEN SIZE & LOOP ANCHOR FORC(-S07. COLD DEFL BETWEEN SIZE & LOOP ANCHOR FORCE - 507.. COLD DEFL 
ANCHORS WALL DIMENSION DIMENSION COLD SPRING NOTE 4 ANCHORS WALL .DIMENSION DIMENSION COLD SPRING NOTE 4 

(MM) NOTE 1 (MM) (KG) (KG) (MM) (MM) NOTE 1 (MM) (KG) (KG) (MM) 

3 x .216 1830 125 90 66 3 x .216 4420 55 45 91 
4 x .237 2135 180 125 56 4 x .237 4875 90 70 79 

! 

6 x .280 2440 385 260 46 	 6 x .280 5640 195 135 61 
8 x .322 2590 700 475 61 	 8 x .322 6250 315 215 48

I 

10 x .365 2745 1145 770 36 10 x .355 6400 565 385 43 
50 12 x .375 2745 1610 1075 33 150 12x.375 7010 660 440 36 

(2") 14 x .375 2745 1930 1290 30 ) 14 x .375 7010 795 535 33 
16 x .375 2745 2530 1690 30 16 x .375 7010 1010 680 30 ! 
18)( .375 2745 3130 2085 i 28 18 x .375 7010 1235 630 28I20 x .375 2745 3550 2440 25 I 20 x .375 7010 1440 965 25 

24 x .375 2895 4455 2980 20 	 24 x .375 I 7315 I 1760 1180 20
I 

3 x .216 2590 90 70 74 	 3 x .216 4875 55 45 97I 	 I4 x .237 2895 145 102 64 4 x .237 5335 90 70 84 

6 x .280 3200 330 225 53 i 6 x .280 6250 180 I 125 64 
8 x .322 3505 555 I 375 4q 8 x .322 7010 285 195 5i 

.. 	 I 

10 x .365 3810 860 580 38 
I 

10 x .355 I 7160 510 350 46

70 12)( .375 3960 1120 760 33 175 12 x .375 I 7770 I 610 420 38 


(3" ) 14 x .375 3960 1340 895 30 (7" ) 14 x .375 7770 735 500 36
I 

16 x .375 3960 1735 1170 30 	 16 x .375 7770 ! 940 635 33! 

18)( .375 3960 2130 1430 28 18 x .375 I 7770 1155 770 28 
20 x .375 3960 2485 1665 25 20 x .375 7770 1350 910 25 

24 x .375 4115 3095 2075 20 	 24 x .375 7925 1725 1155 23 

3)( .216 3200 80 55 81 3 x .216 5180 55 45 104 
4 x .237 3660 110 80 69 4 x .237 5790 80 55 89 

6 x .280 4115 260 180 56 6 x .280 6860 170 115 66 
8 x .322 4420 ~S5 305 48 8 x .322 7620 270 180 53 

10 x .365 4570 780 535 43 10 x ,365 7925 465 315 46 
100 12 )(.375 5030 895 600 33 200 12 x .375 8380 600 410 38 

(4" ) 14 x .375 5030 1065 715 30 (8") 14 x .375 8380 715 490 36 
16 x .375 5030 1385 930 30 16 x .375 I 8380 920 625 33 

18 x .375 5030 1&90 1135 28 18 x .375 8380 1120 750 30 
20 x .375 5030 1975 1325 25 20 x .375 8380 1305 975 28 

24 x .375 5180 2485 1665 20 24 x .375 8535 1680 1120 23 

3)( .216 3810 70 45 89 
4)( .237 4420 102 70 71 

6 x .280 4875 225 160 58 TABLE 2 
8 x .322 5335 375 260 48 

10 x .365 5485 660 440 43 

125 12x.375 6095 510 EXPANSION I
750 36 

BETWEEN. 50 75 100 125 150 175 200(5") 14 x .375 6095 885 600 33 
ANCHORS(W~)

16 x .375 6095 1145 770 30 

18)( .375 6095 1395 930 28 

20 x .375 6095 1620 1090 25 


Fg/Fo .25 .35 .5 .6 .65 .75 .B 
24 x .375 6250 2065 1385 20 

NOTE 
1. 	 TABLE 1.2l: WELDING ELLS 11 STD WAJ....L TH'Klii )Ic~s:. ~~t1. 

2. 	 TABLE 1.:!1 ANCHOR FORCEt 1HERMAL FORCE'b' (FRIC110N FORCEt AI£I) 

3. 	 GUIDE2-l LATERAL FORCEl: TABLE 2 g~ 
~ 


(LATERAL FORCE:: Fg/Fo(ElEBOW 2t' ~~Pt~) x (TABLE 12-1 "r') 


4. 	 ACTUAL DEFLEC110N :: COLD DEFLECTION + H x (EXPANSION/M) 

(PIPE LOAD)I GROUP tJAIOIt- Se~ 01~!!! ~OlOI ~.) 
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VESS GUIDE ALLOWAB LOAD TAB 

F 

t 
]~I-_- ----- -...r-h ­

b !d' 

~~ p 

~(7 
~ 

-- - -"1- L-F--:::::-::" 	 II' 
f= 

~ 

TYPE NO. M F(KG) P(KG) CLIP LOAD(KG) 

L50 x 50 x 6 100 300 lOlA 100 
R 17 

L75 	 x 75 x 9 350 300 1018 

x 50 x 6 110 1 I 150 
R 17 

L75 x 75 x 9 180 300 1028 250 

L100 x 50 x 5 470 570 103A 
R 	 19 

x 75 x 9 740 670 1 

Ll x 75 x 9 600 940 104A ­
R22,R23 

L200 x 90 x 8 730 520 1048I 	 I 
­

R24,R25 
x 90 x 9 900 330 104C 

L50 x x 6 100 300 121 100 
R 18 

L75 x x 9 300 121 350 

Ll00 x 50 x 5 470 570 103A 
R 21 

L150 x 75 x 9 740 670 1 -

: L150 x x 9 600 940 104A ­

R27,R28 L200 x 90 x 8 730 I 520 1048 ­I 

L300 x 90 x 9 900 330 104C 

L50 x x 6 100 300 lOlA 100 
R 17 

L75 	 x 75 x 9 350 300 1018 350 

L100 x 50 x 5 470 570 
1 

103A 

R 20 


L150 x 75 x 9 740 670 1038 

! 

L150 x 75 x 9 I 600 940 104A ­

R 26 L200 x 90 x 8 730 520 1048 

L300 x 90 x 9 900 330 104C ­



- - - - - - -

- -

- - -

- -
- -
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- - -

". 
• v -c. 

2
Allowable tensile Stress ol Various temperature. ('C) (Kg/mm) * Closs SymbolClassification 

-80 -60 	 -45 -30 10 0 40 100 150 200 2S0 300 350 400 450 500 550 600 650 700 750 800-190 -100 
------_. ­---f-- f----- ­

; 	 S330 - - - - - 8.5 8.S 8.5 8.S 8.5 8.S 8.S 8.51 

JIS G 3101 
 -- - - 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 - ­

-
S4002 

-
S8410 - - - 1O.S 10.S 10.5 10.S 10.5 10.S 10.S 10.5 9.0 5.8 (3.7) ( 1.8) - ­

3 S84S0 - ­

2 

- - - 11.5 11.5 I1.S 11.5 11.5 11.5 11.5 11.5 9.7 5.9 (3.7) ( 1.8) - - ­

S8480 - - - - - - 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 10.3 5.9 (3.7) (1 ~)JIS G .3103 4 
-- - - 11.5 11.5 11.5 I1.S 11.5 11.5 I1.S I1.S 11.5 10.3 I) (3.4) ­

6 S8480 - - - 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 10.8 (7.7) (3.4) 

5 S8480 

--SM400A - - - - - - 10..3 10..3 10.3 10..3 10.3 10..3 10.3 10.3 - - ­
-1 	 SM400B - - - 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 - - - - - ­

SM400C - - - - 10.3 10.3 10..3 10.3 10.3 10.3 10.3 10.3 10.3 - - - - ­
-

-SM490A - - - - 12.S 12.5 12.5 12.5 12.5 12.S 12.5 12.S - - - - ­

2 	 SM4908 - - - - 12.5 12.S 12.5 12.5 12.5 12.5 12.5 12.S - - - ­
JIS G 3106 

SM490C - - 12.5 12.5 12.5 12.5 12.S 12.5 12.5 12.S 12.5 - - - - - ­
-

SMS20B - - - - - - 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 - - - - ­
4 

SM520C - - - - 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 - - - - - - ­

5 SM570 - - - - 14.5 14.S 14.S 14.5 14.5 14.5 14.5 14.S 14.5 - - - - - - - ­

1 SPV235 - - - - 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 - - - ­

-	 - - - 12.5 12.5 12.5 12.5 12.5 12.S 12.5 12.5 12.5 - - - - - ­
2 	 SPV315 

--	 - 14.4 14.4 14.4 13.5 13.0 12.8 12.8 12.B 12.B - - - - - ­

-	 - - 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 - - - - - ­
3 	 SPV35S 

-	 - - 16.2 16.2 16.2 15.4 14.6 14.6 14.6 14.6 14.6 - - - - - - ­
JIS G 3115 -- ­

- - - - 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 - - - ­
4 	 SPV450 

- - - 18.S 18.5 18.5 17.6 16.6 16.6 16.6 16.6 16.6 - - - - - - ­

-- -	 - - 15.5 15.S 15.5 15.5 15.5 15.S 15.5 15.5 15.5 - - - - - ­
SPV4905 

- - - - 19.8 19.8 19.8 17.6 17.8 17.8 17.8 17.8 17.8 - - - - ­

1 SC250 - - - - - - - 10.3 10.3 10.3 - - - - - - ­

2 SC290 - - - 11.3 11.5 11.3 - - - - - - - - ­
JIS G 3116 

-3 SC320 - - - - 12.5 12.5 12.5 - - ­

4 SC360 - - - - 13.8 13.8 13.8 - - - - - - - - ­
'.~ 	 ­



. ........ • 

Allowable tensile Stress at Vorious temperature. ('C) (Kg/mh1) 

Classification Class Symbol I--------­

-196 1-100 -80 -60 -45 

-------~-

-30 10 0 40 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 
---­

E - - 6.4 6.4 6.4 (6.4) (6.4) (6.4) (6.4) (6.4) - - -
Jis G 3452 SGP 

B - - - - - - - 4.9 4.9 4.9 (4.9) (4.9) (4.9) (4.9) (4.9) - - - - - - -

----­ ._- . 

S - - - 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 - - -
2 STPG 370 

E - - 8.1 8.1 8.1 B.l 8.1 8.1 S.l 8.1 
--­

B.l - - - - - - - -
Jis G 3454 

S 
-­

- - - - 10.5 10.5 10.5 10.5 10.5 10.5 

--~ 

10.5 10.5 10.5 - - - -
3 STPG 410 

E - - 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9 - - - - - -
---­

2 STS 370 S - - - - - 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 - - - - - - -
L­

Jis G 3455 3 STS 410 S - - - - 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 - - - - U) 

4 STS 480 S - - - 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 - - - - - - - - ~ 

S - - - - - 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 8.2 5.7 (3.7) ( 1.8) -
Jis G 3455 2 STPT 370 

E - - - 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1 7.0 4.9 (3.1) (1.5) - - - - o~o 
--­ ----. 

J 
STPT 480 S - - - - - - - 10.6 10.5 10.5 10.5 10.5 10.5 10.5 10.5 9.0 5.0 (3.7) ( 1.8) - - -

J~ 
STPY 400 A - 8.9 B.9 8.9 8.9 8.9 8.9 8.9 8.9 7.6 4.9 {3.l} (1 ») - - - -

JisG34S7 
STPT 480 S 

--f-­

- - - - 12.3 12.3 12.3 12.3 12.3 
---­

12.3 12.3 12.3 10.3 5.9 - - - - - - -
~ 

A 
4 \.0 

STPY 400 A - - - - - - 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 - - -

12 STPA 0 S -
--­

- - 9.8 9.8 9.8 
---­
9.8 9.8 9.8 9.8 9.8 9.8 9.3 (6.9) (3.4) - - - - :3 

--, 20 STPA 20 S - - - - - - 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 9.7 7.7 4.4 -

'--"" 
22 STPA 22 S - - - - 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.0 8.3 3.8 1.7 0.7 - -

Jis G 3458 23 STPA 23 S - - - 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.0 8.3 3.8 1.7 0.7 - - -

24 STPA 24 S - - - - 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.0 8.3 3.8 1.7 0.7 

25 STPA 25 S - - 10.5 10.5 10.5 10.5 10.5 10.5 10.3 9.9 9.6 9.2 8.5 6.0 3.5 1.9 0.9 - - -

26 STPA 26 S - - - - - - 10.5 10.5 10.5 10.5 10.5 10.5 10.3 9.9 9.6 9.2 8.8 7.9 5.0 2.1 1.0 

13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 11. 1 9.6 8.7 8.1 7.7 7.5 7.3 7.1 6.9 6.5 5.6 3.8 2.5 1.6 1.0 
S 

SUS 304 13.1 13.1 13.1 13.1 13.1 13.1 13. I 13.1 13.1 11.6 10.9 10.5 10.3 10.1 10.0 9.9 9.7 9.5 8.4 5.8 3.8 2.5 1.6 1.0 

Jis G 3459 

TP 
W 

11. 1 

'1.1 

11. 1 

11.1 

11.1 

11.1 

11.1 

11. 1 

11. 1 

11. 1 

11.1 

11.1 

11. 1 

11.1 

11.1 

11.1 

11. 1 

11.1 

9.4 

9.9 

8.2 

9.3 

7.4 

8.9 

6.9 

8.8 

6.5 

8.6 

6.4 

8.5 

6.2 

8.4 

6.0 

8.2 

5.9 

3.1 

5.5 

7.1 

4.8 

4.9 

3.2 

}.2 

2.1 

2.1 

1.4 

1.4 

0.9 

0.9 

<­
01 
CD 

(Xl 

SUS304H 
TP S 

-

-

-

-

-

-

-

- 13.1 

13.1 

13.1 

13.1 
-

13.1 

13.1 
-

13.1 

13.1 
--.-­

11.1 

11.6 

9.6 

10.9 

8.7 

10.5 

8.1 

10.3 

7.7 

10.1 

7.5 

10.0 

7.3 

9.9 

7.1 

9.7 

6.9 

9.5 

6.5 

8.4 

5.6 

5.8 

3.8 

3.8 

2.5 

2.5 

1.6 

1.6 

1.0 

1.0 

N 
-l>o­
(.,.J 

lJ 
1.O > 
~ C) 

I'l 



PAGE 
TOWER,VESSEL,HEAT-EXCH.~I ALLOWABLE FORCE2.r MOMENT 

100 

FR 


( 

• MC 

FR : RADIAL REACTION 

FT : TANGENTAL REACTION 

Me : CIRCUMFERENTIAL BENDING MOMENT 

PIPE SIZE FR (KG) FT (KG) MC (KG-M) 

1-1/2" 170 80 80 

2" 230 100 100 

3" 400 180 190 

4" 620 280 290 

6" 1.310 600 610 

I 

• 
8" 

10" 

2,310 

3,830 

1,070 

1,770 

1,080 

1,790 

12" 5,760 2,660 2,690 

14" 7,240 3,340 3,390 

16" 10,110 4,670 4,730 

18" 13,650 6,300 6,390 

20" 17,930 8,280 8,390 

24" 29,010 13,390 13,580 


