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UNIT CONVERSION TABLE (24
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FORCE(%)
Newlon Kilonewton Kilogrom Force Pound Force
N KN Kgf Ibf
1 0.001 0.102 0.225
1000 1 101.97 224.81
9.807 0.0098 1 2.205
4.448 0.0044 0.454 1
PRESSURE AND LIQUID HEAD(Z™ & 25)
Newton . Kilogrom Force| Pound Force Milimeter Inch
per Square M;Hbor , ZBC’F ,\|Per Squore| per Square Foot of | Meter of of of
Melre (10°N/m?)| (10°N/m?) Centimetre inch woter woter Mercury Mercury
N/m? mbaor bor kbf /cm? Ibf/in? ft H.0 m H0 mm Hg in Hg
1 0.01 {107 1.02x10 | 1.45x107° | 3.3x10 1.02x10 0.0075| 2.95%x10"
100 1 0.001 1.02x107| 0.0145 0.033 0.0102 0.75 0.029
10 1000 1 1.02 14.5 33.455 10.2 750.1 29.53
98067 980.7 0.981 1 14.22 32.808 10.0 735.6 28.96
6895 68.95 0.069 0.0703 1 2.307 0.703 51.71 2.036
2989 29.89 0.03 0.0305 0.433 1 0.305 22.42 0.883
9807 98.07 0.098 0.1 1.42 3.28 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 |0.0345 0.491 1.133 0.345 25.4 1
1po=1N/m? immHg=1torr, 2® EZ Ci712 (10tm)=101325poscals=1,03323kgf /m’
VELOCITY (&=
Metre Foot Metre Foot Kilometre Mile
per second per second per minute per minute per hour per hour
m/s ft/s 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
0.447 1.467 26.822 88 1.6093 1
MASS FLOW RATE(xZ S58)
Kilogram Pound Kilogram Pound Tonne
per second per second per hour per hour U.K.Ton/hour per hour
kg/s 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™ 6.12x10™" 1 2.205 9.84x10™* 0.001
1.26x10™ 2.78x10™ 0.454 1 4.46x107" 4.45x10™
0.282 0.622 1016 2240 1 1.016
0.278 0.612 1000 2204.6 0.8842 1
VOLUMETRIC RATE OF FLOW(MH REL)
Litre Litre Cubic Metre| Cubic Metre| Cubic Metre| U.K.Gollon | U.S.Gallon | U.S.Barrel
per second | per Minute per Hour per Hour per Hour per Minute | per Minute | per Doy
1/s i/min m/h ft/h ft/min U.K.gol/min | U.S.gal/min | U.S.barrel/d
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
0.076 4.546 0.2728 9.6326 0.1605 1 1.201 41.175
0.063 3.785 0.2271 8.0209 0.1337 0.833 1 34.286
0.002 0.110 0.0066 0.2339 0.0039 0.024 0.029 1
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W DIVENSIONAL STANDARDS FOR PIPING COMPONENTS o

COMPONENT STANDARDS

Stondord or Specification Designation
Bolting
Squore ond Hex Bolts and Screws, Inch Series, Including Hex Cap Screws ond Lag Screws --——-=—=—-——————- ANS| B18.2.1
Square ond Hex Nuts —— = e e ASME B18.2.2
Metallic Fittings, Valves, ond flanges
Ductile Iron Fittings, 3 Inch Through 24 Inch, for GOS === === - o - oo ANSI A21.14
Cast Iron Pipe Flanges ond Flonged Fittings, Class 25,125,250 ond 800 -———cc——m - e ASME B16.1
Malleable Iron Threaded Fittings, Class 150 ond 300 === —————— = o m m e ASME B16.3
Cost Iron Threaded Fitlings, Class 125 and 250 ~—— === = m—m o o e ASME B16.4
Pipe Flonges and Flonged Fitlings -——— === - — o e oo - ASME B16.5
Factory-Mode Wrought Steel Buttwelding Fitlings =———-——————mmmom e ASME B16.9
Foce-to-Face and End-to—End Dimensions of Ferrous Valves ——=—=—= === oo ASME B16.10
Forged Steel fittings, Socket Welding and Threaded -——==-—===—————m e ——— e ASME B16.11
Ferrous Pipe Plugs, Bushings, and Locknuts With Pipe Threads ——————-— = - e e oo e e m e — ASME B16.14
Cast Bronze Threaded fittings, Cless 125 and 250 —— =~ == === m o e e ASME B16.15
Cast Copper Alloy Solder Joint Pressure Fittings ~—— === oo e - ANS| B16.18&
Wrought Copper ond Copper Alloy Solder Joint Pressure Fittings —=——===—mm e e e e ASME B16.22
Bronze Pipe Flanges and Fianged Fittings, Class 150 and 300 —=———==- === ——mm e ASME B16.24
Cost Copper Allay Fittings for Flared Copper Tubes -—— == == —mm e ASME B16.26
Wrought Steel Buttwelding Short Rodius Elbows ond Returns —————— o e e ASME B16.28
Lorge Diometer Steel Flange ———— === oo ASME B16.47
Valves, Flanged and Buttwelding End ~~— === —mm oo - ASME Bi16.34
Steel Orifice Flanges, Class 300, 600, 900, 1500 AND 2500 ——= ===~ = = oo m e e ASME B16.36
Malleable Iron Threaded Pipe Unions, Class 150, 250, and 300 === = e mm e e ASME B16.38
Ductile iron Pipe Flanges ond Flanged Fitlings, Class 150 and 300 -~-~—— =~ == ——mmm e e ASME B16.42
Ductile Iron Plug Valves, flonged Ends ————— == = m—m o o e e «API 593
Wafer Check Valves - — = = = — o e e *API 594
Steel Plug Volves, Flonged or Butlwelding Ends =———=— =~ == oo APl 599
Steel Gote Valves, Flonged ond Butiwelding Ends ——— === == ———c oo APl 600
Compact Carbon Steel Gote Valves ——— === - — e e e e it T R Pt APl 602
Class 150, Corrosion—Resistant Gote Valves — — == m s oo AP 603
Compact Corbon Steel Gate Valves (Extended Body) ==—— === ===~ - APl 606
Butlerfly Valves, Lug—Type and Wofer—Type == === == c e o e e e APl 609
Ductile—iron and Groy-iron Fittings, 3 Inch Through 48 inch, for Water ond other Liquids -—--—~—-===————- AWWA C110
Steel Pipe Flonges for Water Works Service, 4 Inch Through 144 Inch — === === — e e AWWA C207
Dimensions for Steel Water Pipe Fittings ———~ = === === = m oo e AWWA C208
Gote Valves, 3 Inch Through 48 Inch, for Water and Sewage Systems —-———— =~ oo AWWA C500
Rubber—Seated Butterfly Valves — ==~ — —m e e o e e e e AWWA C504
Stonderd Finishes for Contoct Foces of Pipe Flonges and Connecting—End Flanges of Volves ond Fittings ~~————- MSS SP-6
Spot Facing for Bronze, iron and Steel Flonges ———— === oo oo e e o MSS SP-9
Stondard Maeking System for Valves, Fittings, Flanges, and Unions ——~== ===~ =~ oo oo e MSS SP-25
Corrosion~Resitont Gote, Globe, Angle ond Check Valves With Flanged ond Buttweld Ends ~—— === ——————c————- MSS SP-42
Wrought Sloinless Steel Buttwelding Fitlings ——— ===~ m e mm oo e MSS SP-43




% DIMENSIONAL STANDARDS FOR PIPING COMPONENTS PAGE

COMPONENT STANDARDS

Standord or Specification Designation
Metallic Fittings, Valves, ond Flanes (Cont'd)
Bypass and Drain Connection Stondrad —————— - m o e e MSS SP-45
Closs 150LW Corrosion Resistont Cast Flanges ond Flonged Fittings ———==—-———— ===~ MSS SP-51
High Pressure Chemical Industry Flonges ond Threaded Stubs for Use with Lens Goskels ————=—=~=———eo———~ MSS SP-65
Cost Iron Gate Valves, Flanged ond Threaded Ends ————=——— ==~ m o e oo - MSS SP-70
Cast Iron Swing Check Valves, Flanged ond Threaded Ends ———— === mmm—m oo e m e MSS SP~71
Boll Valves With Flonged or Buttwelding Ends for General Service ————-————=— == mmm e MSS SP-72
Specification for High Test Wrought Buttwelding Fittings - =~——=-~———— -~ MSS SP-75
Socket—Welding Reducer Inserts ==~ === o mm e o - MSS SP-79
Bronze Gate, Globe, Angel and Check Vaives === = —— = = o e MSS SP-80
Stainless Steel, Bonnetless, Flanged, Knife Gote Valves ————— oo mm e e MSS SP-81
Carbon Steel Pipe Unions, Socket-Welding ond Threaded ———— === = — e e o e e e MSS SP-83
Cast Iron Globe ond Angle Valves, Flonged and Threaded Ends ——= - === ——mm—mmm e MSS SP-85
Diaphragm Type Valves - = —— = — — - = — e MSS SP-88
Refrigeration Flore Type Fitlings -————————— = m—m e - SAE J5i3
hydraulic Tube Fittings -— — === = = = o o o SAE J5i4
Hydraulic Flanged Tube, Pipe, and Hose Connections, 4-Bolt Split Flenged Type ————-—-—— = SAE 4518
Metallic Pipe ond Tubes
Ductile Iron Pipe, Centrifugally Cast in Metal Molds or Sand—Lined Molds for gos ——=——===~=~—————-— o ANSI A21.52
Welded and Seomless Wrought Steel Pipe ————— - oo o e - ASME B36.10M
Stoinless Steel Pipe ~ = — = - - - oo ASME B36.19M
Seamless Low Carbon Steel Hydraulic Line Tybing =—=—=~=c—m e e e e ANSI BS3.11
Glanged Cast-iron and Ductile=Iron Pipe with Threaded Flanges -———===——— = — - AWWA C115
Thickness Design of Ductlile—Iron Pipe ——— = == == — o e AWWA C150
Ductile~iron Pipe, Centrifugolly Cast in Metal Molds or Sond—Lined Molds, for Woter and Other Liquids -—~~————- AWWA C15
Steel Woter Pipe 6 Inches ond Larger —————— - —m oo o AWWA C200
Miscellaneous
Unified Inch Screw Threads (UN ond UNR Thread Form) ———————mm e e e = — ASME BIa
Pipe Threads (Except Dryseal) ———— === — o oo o e e ASME B1.20.1
Druseal Pipe Threads (Inch) == —~ = mm oo e ANSI B1.20.3
Hose Coupling Screw Threads ———— === ———— e e ASME B1.20.7
Ring-Joint Goskets and Grooves for Steel Pipe Flanges -———— === - oo o ASME B16.20
Nonmetallic Flat Gaskets for Pipe Flanges —=—————— - oo e ASME B16.21
Buttwelding Ends ----—-~— e ASME B16.25
Surfoce Texture ———— = — = - e ASME B46.1
Threading, Goging ond Tjyead inspection of Casing, Tubing, and Line Pipe Threods —~=—=———~—————cewo————— APl 5B
Metallic Gaskets for Piping, Double-Jacketed Corrugated ond Spiral Wound ———— === === mmmmmm e APl 601
Rubber Gaosket Joints for Cast-lron and Ductile—Iron Pressure Pipe ond Fittings ——~————————=-mmmemmm— AWWA C111
Pipe Hangers ond Supports — Materiols, Design, and Monufacture ———-——~ === mmmmm — MSS SP-58
Silver Brozing Joints for Wrought and Cast Solder Joint Fitlings -=——==——~—=—~—— = e~ MSS SP-73

Screw Threads ond Goskets for Fire Hose Connections ——— == == oo~ — NEPA 1963

&
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% PIPING DESIGN DATA NPS /27 | PAGE
PIPING PARTS DIMENSION AND WEIGHT 15mm 5
UPPER DIM.:FOR SCH.160/6000LB,LOWER DIM.:IN ( ) :FOR SCH 40/80/3000LB
28.7 22.3 34 1 THREDOLET SOCKOLET
21.3 (25.5) (20.7) 25 ) 15 ggé c c
107 196 (87.5)
4’//, : ==
A . l o u
S = -I&/ & =4
PIPE 90" ELBOW 45" ELBOW SNIPPLE
COUPLING  ELBOW CR T2<
38.1
’L] (26. 4{ 15 s =
‘ 1= WEIGHT
= —+-— j i RATING A B c (kg)
= o _T [ STD,3000LB 25.4 349 317 0.1
(o) . . . .
SNIPPLE SCREWED e
MIN.PIPE ELBOW+ E%ng OR " goss( SW) £ 60008 07 445 39.7 0.20
F A STD. 25.4 349 31.7 0.06
| T—ju:. S xs 25.4 34.9 31.7 0.10
|ﬂ .. | SCH.160/XXS } 31.8 44.5 39.7 0.23
{ 'l-' I' I' BONNEY FORGE'S STANDARD FITTING
M 5 SO OR SW  WN SO OR SWH+PIPE  WN+PIPE
+PIPE +ELBOW OR TEE +ELBOW OR TEE 'BOSS(NPT)
PIPE : ANSI B36.10 & 36.19 FORGED FITTING ANSI B16.11 ROOT GAP=3mm
ANSI B16.5 WEIGHT OF FLANGE (kg)
J25FF . L. 25
TAPE CLI25FF | CL.300 | CL600 | CL300 | CL600 | CL8OO | CL1S00 | CL.2500| . so WA BLIND
CLI50RF|  RF RF Rl RJ Rd RJ R
A 89 95 95 95 g5 121 121 133 CL150 0.4 0.5 0.5
B 1.2 14.3 20.7 19.9 19.9 28.7 28.7 365 e | CL300 0.6 0.8 0.8
C 15.9 22.2 28.6 - - - - - 2] cL6oo 0.8 0.9 0.9
D a3 50 56 - - - - - o |_CL900 18 1.9 1.8
£ 47.6 52.4 58.8 58.0 58.0 66.7 66.7 76.: | Z| CL1500 1.8 1.9 1.8
F 100 100 10 - - - - - CL.2500 3.2 32 32
G 130 140 140 140 140 150 150 160
H * Bolt Holes are g larger than
J bolt diameters.
K ,
N 6.4 12.7 19.1 - - - - _
S N7 7 N/ S 20 7 7 7%
= { NO. 4 4 4 4 4 4 P 4 CL.B0OO SW
s RATING & CONN. (API 502)
S[L st 65 70 85 80 80 15 115 130 L
L MACH 50 55 RING NO. R11 RN R12 R12 RIZ 2| Yy L TWEIGr)iT MARK | L H W T
- o I k
s 32 52 4.0 .0 o S K T2 A2 Y [oare | s | 134 83
B.C.D| 805 6.5 66.5 82.6 82.6 g8c | s /N o Toe
2 GLOBE | 84 | 151
- R iy J—4
S: APPROXIMATE DISTANCE 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
S Wy TWEIGHT \ g [ L [ v | w | T L K | w | Tloem|wlrnluo|(wlw| 1| L |HIWwIT
o = A2 " o s 139.7 1651 215.9
md A R . 83. .
L o] S N , :
{0 o [T] |oLo8E 10795 152.4 165.1 215.9
GATE  GLOBE CHECK |CHECK [107.95 152.4 165.1 215.9
D=21.34 mm INSID METAL |[MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
QUTSIDE _g 07 r¥m o AE SECTION | OF OF SECTION | oF oF :
SURFACE | area | INERTIA |GYRATION [MODULUS | PIPE | water| 907 | 45 e SWC | coupL | BosS | cAP
scn THICK d A, ', ya Wp Ww |ELBOW |ELBOW [ T x| NMIPP. ‘
« CH. (mm)t | (mm) | (em®) | (em®) | (cm) (em3) |(kg/m) | (xg/m)
= 5S | 1.65 | 18.03 | 1.02 | 0.439 | 0.70 0.468 | 0.80 | O0.2€
o 0S| 2m [ 1742 | 127 | 0.596 | 0.68 0.55¢ | 1.00 | 023
&['sTp. 40 405 | 277 | 1580 | 1.62 | 0.712 0.66 0667 | 1.27 0.6
XS. 80 80S | 373 | 1387 | 207 | 0.836 | 0.64 0.784 | 1.62 0.13
160 475 | 11.84 | 248 | 0922 | 0.6 0.864 | 1.94 0.11
XXS 7.47 6.40 | 325 | 1.01 0.56 0946 | 255 | 0.03
| UPPER DIM.FOR CLASS 300; LOWER DIMIN ( ):FOR CLASS 150 UPFER CIMFOR XXS/6000LB, LOWER DIMIN ( ) FOR SCH.160/3000LB
Z2z L 31.8 25.4 3. 478| ¢ L _ 38.1 28.4 , 38.1 47.8
& = 14.5 ]—(28.5) (22.4) a ] (340¥BE|_ 136 (33.3) (25.4) ‘ (33.3) (47.8)
%Z 208 | T L T nele (13.6) T L !L L
o= T — - fond
< &|m I ! oWl m [ - ==
e g, = e i 3 FEE=E
22 340 L * {D | = O g3i2 o o= _ T il O S |5
= E| T (304 — ez 48 <
= (B0 g0 rlgow 45 eLsow TEE COUPLING =1 (381 9o pLBow 45 ELBOW TEE COUPLING
vi| MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/m?),w=0.00069} T(C+T) D:mm, T:mm Wp=0.02466 (D~ t) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mhn WEIGHTIN (  )=0.00943 (D+2T).(xg/m) t:mm, d:mm Ww=0.0007854 d? kg/m
[ 2_42
S| THICKNESS A=0.007854 (d —d ) em?
o|  (mm)T 25 30 40 50 65 75 100 125 150 175 200 |0 000004909 (o d4) ot
O
o 0.8 11 1.7 2.4 2.0 51 - (0°-d7) o
g| weedT (0.7) (0.8) (1.0) (1.1) (1.4) (1.6) 2=0.00009817 D
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% PIPING DESIGN DATA NPS /4 PAGE
PIPING PARTS DIMENSION AND WEIGHT 20mm o.
UPPER DIM..FOR SCH.160/6000LB.LOWER DIM:IN ( ) :FOR SCH_40/80/3000LB
34.9 27.0 349 15 THREDOLET SOCKOLET
26.67 (31.8) ; (25.4) (31.8) (37.4) (gg g) C
13.3] h—% 12.7 LH m12.7 h 71 ,
D, T < } o - =
‘E-o ; '_ :
TEE SNIPPLE +
COUPLINC ELBOW OR TEE
445
(35.1) (40 o=
WEIGHT
> . 445 36.5 0.16
SCREWED % STD.3000LB 27.0
CAP BOSS sw) Z| 6000LB 36.5 50.8 46.0 0.34
G . STD. 27.0 445 36.5 0.15
Bk XS 27.0 45 | 3685 0.15
# 9 ['SCH.160/XXS | 36.5 50.8 45.2 0.36
! = I' I' BONNEY FORGE'S STANDARD FITTING
—m—_—N I~1.5 S0 OR S.W w.N S.0 OR S.W+PIPE WN+PIPE
S.W +PIPE +ELBOW OR TEE +ELBOW OR TEE BOSS(NPT)
PIPE : ANSI B36.10 & 36.19 FORGED FITTING ANSI B16.11 ROOT GAP=3mm
ANSI B16.5 WEIGHT OF FLANGE (kg)
1 . . ) .
TAPE CL.125FF | CL.300 | CL.600 | CL.300 | CL.600 | CL.900 | CL.1500| CL.2500 RATING <o WA BLIND
CL.150RF RF RF RJ RJ RJ RJ RJ
A 98 117 117 17 17 130 130 140 CL.150 0.6 0.8 0.6
B 12.7 15.9 223 22.3 22.3 31.8 31.8 380 |»nl €L.300 1.1 1.3 1.4
c 15.9 25.4 31.8 - - - - - 2| _cLeoo 1.3 1.5 1.4
D) 43 53 58 - - - - - -1 CL.900 2.3 2.7 2.7
E 52.4 57.2 63.6 63.6 63.6 76.2 76.2 857 |Z| CL.1500 2.3 2.7 2.7
F 100 110 120 - - - - - CL.2500 3.6 36 36 |
G 140 140 150 150 150 150 160 170
. *Blot Holes are 8" larger thon
J bolt diameters.
K
N 4.7 143 20.7 - - — - —_
DA | % | W [ W | W | % | % | W
= | NO 4 4 4 4 4 4 4 4 CL.800 SW
3 - H RATING & CONN. (API 602)
S [L SsTup 65 75 90 35 95 120 120 130 | ‘
L MACH | 55 65 RING NO. | RI13 R13 R14 R14 R16 2| WYy w, & WE&GHT MARK | L | H | W | T
o
S 4.0 4.0 40 4.0 40 |> JZ z 9) GATE | 91 | 143 | 95
B.C.D| 699 82.6 82.6 | 8ag 88.9 953 |3 5 <oae | o1 T2 | 9
= L i
| . | TN B =
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED | GATE  GLOBE CHECK | CHECK | 91 | 5
4 RATING & CONN. CL.1504 RF CL.300# RF CL.600# RF CL.900# RF CL.1500¢ RF
Sl W TWEGHT ek |l m b ow T L e w e e w ]t mlw T LW
=) =z — (kg) ~
w Y Ty GATE |117.4 152.4 190.5 -
2 © ° N L 117.4 177.8 190.5 228.6 228.6
2 o T GLOBE . . ) .
GATE  GLOBE CHECK |CHECK |117.4 177.8 190.5 2286 228.6
D=26.67 mm N METAL |MOMENT | RADIUS WEIGHT | WEIGRT WEIGHT OF FITTING (kg)
OUTSIDE _ 2 SIBE Iseemion | oF oF  |secton | o | oF
=0.08 mYm DIA. 90" 45° TEE
SURF ACE AREA | INERTIA |GYRATION [MODULUS | PIPE | WATER SWG p
d . COUPL.|BOSS | CA
THICK A, I, Z, Wp ww - |ELBOW |ELBOW [T x| NP,
« SCH. {mm)t (mm) | (em®) | {em”) (em) (em?)  |(kg/m) | (kg/m)
= 55 | 1.5 23.37 | 130 | 1.020 0.85 0.764 | 1.02 0.43
° 105 | 2.1 22.45 | 1.63 | 1.237 0.87 0.927 | 1.28 0.39
& | STD. 40 40S 2.87 20.93 | 215 | 1.542 0.85 1156 | 1.68 0.34
XS. 80 805 3.91 18.85 | 2.80 | 1.864 0.82 1.398 | 219 0.27
160 554 15.60 | 368 | 2.193 0.77 1644 | 2.84 0.19
XXS 7.82 11.02 | 463 | 2.4n 0.72 1.808 | 3.64 0.09
| UPPER DIM.FOR CLASS 300; LOWER DIMIN ( ):FOR CLASS 150 UPPER DIM.FOR XXS/6000L8, LOWER DIM.IN ( ) FOR SCH.160/3000LB
zz L | 36.6 28.7 , 36.6 541, 9 L _ 44.5 33.3 445 50.8
€= 16.3 ‘ ( 3.3) (24.9) . (33.3) ] (388) & E 139 (38.1) (28.4) ‘ (38.1) | (50.8)
wlm — = | = .
“ale (127) C ]L LL]‘ 201G (13.9) 'I'L C ,
23| 5 - Dw|a = | ﬁ
SR i IR 8 go (2 14 ll I
9|2 [-a J - 5|9 HI
;%%4“‘ SE|Z 56 <
| 79 oo peow a5 oW TeE COUPLING Sl (46.0) 9o grgow | 45 ELBOW TEE COUPLING
vi| MATERIAL : JS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/m3),W=0.000691 T(D+T) D:mm, T:mm Wp=0.02466 (D 2& kg/m
Z| COVER MATL PRECOATED GALVANIZED SHEET, 0.3mh WEIGHT IN (  )=0.00843 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d2 kg/m
[ 2 2
S| THICKNESS A=0.007854 (d“-d 2y ¢m
| (mm)T 25 30 40 50 65 75 100 125 150 175 200 1_0'000004909 (0*~d*) cm?
[&3 4
e 0.9 1.2 1.8 2.6 4.2 5.3 _ (0°-d") m3
ElWST | 0n | o | o | G2 | 0y | a7 2=0.00009817 5




% PIPING DESIGN DATA NPS 17 PAGE
PIPING PARTS DIMENSION AND WEIGHT 25mm 7
UPPER DIM..FOR SCH.160/6000LB,LOWER DIM:IN { ) :FOR SCH 40/80/3000LB
197 30.2 501 THREDOLET SOCKOLET
33.4, (34.9) (27.0) (349 (45 7) 118.6 I ¢
16.7 'r—_ﬂ_L_ {113.8) .
"/%', I
¥ E;H Ib/ % 'll
) - S.NIPPLE +
PIPE 90 E]L%OW 45" ELBOW CouPLINC ELBOW OR TEE
30 57 2
(44 5 (47 (47
WEIGHT
-mT {' {'% RATING A B8 C {kg)
~
1 i 4 46, 0.28
SCREWED S {STD,3000L8 333 54.0 6.0
CAP BOSS(SW | 6000LB 39.7 61.9 57.2 0.56
f ] STD. 333 54.0 46.0 0.27
| g XS 333 54.0 46.0 0.27
’ 4" | SCH.160/XXS | 39.7 61.9 57.2 0.59
o I' I' BONNEY FORGE'S STANDARD FITTING
—M‘—“—‘— S.0 OR S.W S.0 OR S.WHPIPE  WN+PIPE
+PIPE +ELBOW OR TEE +ELBOW OR TEE BOSS(NPT)
PIPE : ANS B36.10 & 36.19 FORGED FITTING ANSI B16.11 ROOT GAP=3mm
ANSI B16.5 WEIGHT OF FLANGE (kg)
125FF . \ \
TAPE CL.125 CL.300 | CL600 | €L.300 | CL60O | CL.900 | CL.1500| CL.2500 RATING S0 W BLIND
CL.150RF| RF RF RJ RJ RJ RJ RJ
A 108 124 124 124 124 149 149 159 CL.150 0.8 1 0.8
B 14.3 17.5 23.9 23.9 23.9 35.0 35.0 41.3  {»{ CL.300 1.4 1.7 1.4
C 17.5 27.0 33.4 - - — - - </ CL600 1.5 1.8 1.8
D 45 54 61 . - - - I - - 7 |_CL.900 3.4 3.8 3.6
£ 55.6 61.9 68.3 68.3 68.3 79.4 79.4 953 |Z[ CL1500 3.4 38 356
F 110 120 130 - - - - - | CL.2500 50 5.4 5.0
G 150 160 160 160 160 170 170 190
H *Bolt Holes are 18" larger thon
J bolt diometers.
K
N 48 14.3 20.7 - - - - -
DIA. 78 %" Yo | W 7% g s
= | NO 4 4 4 4 4 4 4 4 CL.800 SW
5‘ - - RATING & CONN. (AP| 602)
S|L sTuo 70 85 95 95 95 135 135 145 |
L MACH 55 70 RING NO R16 R16 R16 R16 RI8  |=| ¥y PLIEE WEIG?;T MARK | L H w T
a k
s 4.0 4.0 4.0 4.0 40 S| A3 z (kg cate | 114 | 182 | 108
B.C.D| 792 88.9 88.9 101.6 101.6 108 |2 3 7 | 102
< GLOBE | 111 | 1
> 1—1 (B 4—L4
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE  CHECK ‘CHEC:( 1 | 87
RATING & CONN. CL50¥ RF CL.300# RF CL.600# RF CL.900# RF CL.1500# RF
=Y Wy TWEGHT \yape | L | W ow | T | L | mlwlT L |H ‘ Ll lwli T LR | wlT
o =z = (kg) -
o ol N\T|D GATE | 127 165.1 215.9 254 254
= © ° N e 12 203.2 215.9 J 254 254
< . . X {
S RO s |
GATE  GLOBE CHECK |CHECK | 127 203.2 215.9 ‘ 254 254
0=33.4 mm METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
OUTSDE _o 10 m2/m | op [secTion | oF of  |secton | of | oF
SURFACE | AREA | INERTIA |GYRATION [MODULUS | PIPE | waTER| 907 | 45 TEE SWG P
d | eLgow | eLaow COUPL.| BOSS | CAl
SCH THICK A, R 23 Wp Ww LBOW |EL FULL | X x | NIPP.
< : (mm)t | (mm) | (cm®) | (em”) (cm) (em?) |(xg/m) ! (kg/m)
= 55 | 1.65 3010 | 1.65 2.08 112 1.25 1.29 0.71
o 05 | 277 | 27.86 | 266 | 315 | 1.03 1.89 2.09 | 06
& | STD. 40 405 3.38 26.64 | 3.19 3.64 1.07 2.18 250 | 056
XS. 80 80S 455 | 2430 | 412 4.40 1.03 2.63 324 | 0.46
160 6.35 | 20.70 | 5.40 5.21 0.98 312 424 | 034
XXS 9.09 1522 | 6.94 5.85 0.92 3.50 5.45 | 018
| !
| UPPER DIMFOR CLASS 300; LOWER DIM.IN ( ):FOR CLASS 150 UPPER DIM.FOR XXS/6000LB, LOWER DIM IN () FOR SCH 160/3000LB
zZ L 41.4 33.3 404 805 | , 2 L 50.8 60.4
= E L, e ‘t{(zaj) (28.5) ‘—H (38.1) (24 ZE|_ 75 j(u..s) (33 3) (44 5) (60.4)
SEl_ 7
Sols (14.7) T T L L oS (17.3) L
ol - © -
S22 I ‘ lll 28|° mlﬁl
28 Z 495 - 7| 071 C ' 82|12 20 e »
T30 oo pgow a5 eLBOW TEE COUPLING S| (558) g0 ELBow 45" ELBOW COUPLING
»i| MATERIAL : JS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/m? ).W=0.000691 T(D+T) D:mm, T:mm Wp=0.02466t (D-1) kg/m
Z | COVER MATL: PRECOATED GALVANIZED SHEET, 0.3min  WEIGHT IN ( ~ )=0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 42 - kq/m
W 2 2 2
S| THICKNESS A=0.007854 (D*-d“) cm
o | (mm)T 25 30 40 50 65 75 100 125 150 175 200 - 0000004908 (D:_d:) -
2 1.0 1.3 2.0 2.9 4.4 5.7 (0*~d") 3
\ . ] . . _ (0*=d) m
£ WO 1 08 | 09 | an | (3 | (s ) 2=0.00009817 ——5




e PIPING DESIGN DATA NPS hon | PAGE
PIPING PARTS DIMENSION AND WEIGHT 40mm
UPPER DIM_FOR SCH.160/6000LB.LOWER DIM.:IN { ) :FOR SCH.40/80/3000LB
50.8 38.1 50.8 77.0 THREDOLET SOCKOLET
48.2 (44.9) (33.3) (44 )5 34) 1937 ¢ c
12.7 (147, 4)
24.1] ‘—_ﬂ 12.7 ‘ .
(G | | . g ]
oY -3 SO !.. 3’1 H I =
: : SNIPPLE + = A
PIPE 90" ELBOW 45" ELBOW COUPUNG ELBOW R TeE
7642 '
114 68 B B
Y—] T_J‘(Gf’ﬁ (64) 64) o5
T“—‘ IR
. WEIGHT
- g“ g RATING A B c (kg)
Ny ° Sfst 9 73.0 61.9 0.45
CLBOW+ELBOW ox  SMPPLE  SCREWED £1510.3000L8 24
MIN.PIPE + T CAP EOSS(SW) Z| 60008 42.9 B2.6 76.2 0.89
G 68 68 STD. 349 | 730 61.9 0.47
f "5“ 2 XS 34.9 730 | 603 0.47
i . Y| SCH.160/XXS
T E E'—T BONNEY FORGE'S STANDARD FITTING
N’. |’~‘ ®  SOORSW  WN so OR SWHPPE  WA4PIPE
+PIPE +ELBOW OR TEE +ELBOW OR TEE BOSS( NF‘I)
P'IPE : ANSI B36.10 & 36.13 FORGED FITTING ANSI 816.11 ROOT GAP=3mm
ANSI B16.5 WEIGHT OF FLANGE (kq)
3 .
TAPE CL125FF | CL300 | CL60O | CL300 | CLBOO | CL9OO | CL1SOO| CL.2500] . . c <o WA BLIND
CLISORF| RF RF RJ RJ RJ RJ RJ
A Al 27 156 156 156 156 178 178 203 CL.150 13 1.9 1.8
B 31 175 20.7 28.7 27.1 28.7 38.2 38.2 52.¢ |w| CL300 25 3.0 2.7
C ¢ 222 30.2 38.2 - - - - - 2] cLs00 30 | 35 36
D O] so 58 66 - - - - - =|_CL3s00 54 | 6.0 5.
E E] 619 683 75.2 74.7 76.2 89.0 £3.0 119.1 | Z [ CL.1500 5.4 6.0 5¢
F__Fi{ 130 130 140 - - - - CL.2500 100 | 13 102
G (=] 170 170 180 180 180 130 190 220
H *Bolt Holes are Vg” larger than
J bolt digmeters.
K
N 6.3 14.3 22.3 - - - - Z
DIA. Tom Sar 3y M B 1 1 1R
= [ NO 4 4 4 4 4 4 4 4 CL.BOO SW
61 - i RATING & CONN. (API 602)
@ | L STUD 75 95 110 110 110 145 145 175 < T
L MACH | 65 75 | RING NO.| R20 R20 R20 R20 R23 |2 | ¢y w, T wacgw AR | L | w L w T
= o
s 4.0 4.0 4.0 4.0 32 1= Bk Z Y9 Toate 121 [ 229 | 140
B.C.D 98.6 114.3 114.3 124 124 1461 |2 5 g [\I 5| 150
= GLOBE | 165 | 2 4
1 s i -
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE CHECK |CHECK | 185 | 110
RATING & CONN. CL.150# RF CL.300# RF CL.600¢# RF CL.900# RF CL.1500# RF
SlAy T W%‘(‘;’;T MARK | L | Wl w | Tl el wl T L w ] w e e lw T LW
o z =
w T & GATE |165.1 11905 241.3 304.8 304.8
> S S N =
—
= F | GLOBE |165.1 228.6 241.3 304.8 304.8
SOV OO
GATE  GLOBE CHECK |CHECK [165.1 Lzzais 241.3 304.8 304.8
D=48.26 mm NS METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kq)
OUTSIDE _p 15 2/, D'ADE SECTION | OF OF SECTION | oF OF .
SURF ACE ) AREA | INERTIA |GYRATION |MODULUS | PIPE | waTER| 90 45 TEE SWG {
d COUPL.{ BOSS | CAP
N THICK A, » Z Wp ww - |ELBOW |ELBOW [T T x |NIPP.
- S [mm)t | (om) | (em?) | (em*) | (em) | (em®) |(kg/m) | (kg/m)
P 5S | 165 | 44.96 | 2.42 6.57 1.65 2.72 1.90 | 1.59
o 105 | 277 | 4272 | 396 | 1028 | 16 426 | 311 | 1.43
S STD. 40 405 | 3.68 | 40.90 | 516 | 12.89 1.58 5.34 405 | 1.3
XS. 80 B0OS | 5.08 | 3810 | 6.89 | 16.28 1.54 6.75 5.41 114
180 704 | 3398 | 922 | 2008 | 1.48 8.32 7.24 | 091
XXS 1016 | 27.94 | 1206 | 2364 | 1.39 9.79 9.55 | 0.61
L [
| UPPER DIMFOR CLASS 300; LOWER DIM.N ( ):FOR CLASS 150 UPPER DIM.FOR XXS/6000LB, LOWER DIM.IN ( ) FOR SCH.160/3000L8
zz L 54.1 42.9 54.1 732 % L 63.5 437 ‘ 63.5 79.2
€=| 2 } (49.3) (36.3) (49.3) (48| ZE|_ g4 1(60.5) (42.9) ‘__i (60.5) (79.2)
g: < (17.8) -TT T [ 5; o (18.4) T T | LT' :
wlz o - n n —
< o|@ _‘_ H qTiE- owl® — T ~a
“Z|lms H 3— T - N 4 _]a: - - S 2= H -— T -|- T L
ZE|Z 68 y = SEIZ g | g‘(_:":‘J e
= T .
IO oo emow e EBow  TeE COLPLING = (754) 5o ElBOW 45 ELBOW TEE COUPLING
vi| MATERIAL : JIS AS501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/m ),W=0.000691 T(D«T) D:mm, T:mm Wp=0.024661 (D-1) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3min  WEIGHT IN ( ~ )=0.00943 (D+2T).(ka/m) t:mm, d:mm Ww=0.0007854 d2 kg/m
[ 2 2
S| THICKNESS A=0.007854 (02-d¢?) cm
| (mm)T 25 30 40 50 65 75 100 125 150 175 200 1—-0.000004908 (D:_d:) emt
2 1.3 1.6 2.4 35 5.1 6.4 (©°-d") 3
| WO o) | goy | 2 | Ga | an | o9 2=0.00008817 —5




1
% PIPING DESIGN DATA NPS 1)5» | PAGE
PIPING PARTS DIMENSION AND WEIGHT 40mm 9
IGRT
48.26 :57.2 30 8 RATING Al 81 ¢ WE(kG)
- S3g) 284 57.2 635, 381 3] 243 g
241 T —I ‘ : ST0.3000L8 | 34.8[73.0[61.9 [ 045
; : 0 ' l ’ “ n - 6000LB | 42.9|82.6|76.2 | 0.89
- Q} “ @' {} @8 “E STD. 34.9730/61.9 | 0.47
: . . = XS 349173016031 047
PIPE 90" ELBOW 45" ELBOW TEE REDUCER  CAP MIN.PIPE Dl
n7 K 55 SCH.160/XXS |
124 117, 117 [ B9 71, RED.TEE L_lc £ ' FITTING (k
] ; BONNEY FORGE'S STANDARD (xg)
[ ‘ 99 SIZE | W % WELDOLET
e == | | ~ x 1" | 57.2 »
£33 ﬂ : 2
WO i @ S0
W i MAX.SIZE
REDUCER+TEE+TEE+ELBOWS(90" & 457) EELLB%?N +}EELDE:J%ER OF BOSS= 3/
D
C 3 i i p y
200 0 P L LN
|
{{h ﬁ} e/ @ B B B
) SO+PIPE SO+PIPE
SO+PIP WN+T MAXSIZE
0+PIPE 430" ELBOW  +90" ELBOW +TEE tEE o Boss=-
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 | CL.300 | CL600 | CL.S0D | CLIS00| CL2500, ... <o A BLIND
CLASORF|  RF RF RJ RJ RJ R RJ
A 127 156 156 156 156 178 178 203 CLISD 13 1.9 1.8
B 17.5 20.7 287 27.1 28.7 38.2 38.2 52.4 | CL300 25 3.0 2.7
C 22.2 30.2 38.2 - - - - - 121 cLe0o 3.0 35 36
D 49 57 65 - - - - - 7| CL.900 5.4 6.0 5.9
£ 61.9 68.3 76.2 74.7 76.2 89.0 89.0 191 |Z| CL1500 54 6.0 5.9
F 109 17 125 - - - - - CL.2500 10.0 113 10.4
G 122 129 136 135 136 149 149 179
H 129 137 145 %Bolt Holes are Yg” lorger than
J [ 522 129 136 135 136 149 149 179 bolt diometers.
K | 80 85 95
N 120 125 130 130 130 145 145 175
DIA. Y A 3 3y A 1 1 V8" | L. ANSI B16.10
g NO. 4 1 4 4 4 4 4 4 4 } RATING & CONN. ANSI CL.2500 RJ
1L stup 75 95 110 110 10 145 145, 175 | <
|L MACH 65 75 RING NO.|  R20 R20 R20 R20- R23  |=| L T:WELGB*T MARK | L H wo T
a !
\ s 4.0 4.0 4.0 4.0 32 ° a1z 722 VY Tear | 387
B.C.D 98.6 114.3 1143 124 124 146.1 |2 ) 5 l\l < a0
kS GLOBE | 38
- R P |
S: AFPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE  cHECk | cHECK | 387
ANSI CL.125FF ANSI CL.300RF ANSI CL.600RF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANSI CL 300RJ ANSI CL.600RJ ANSI CL.900RJ
ke Wy TWEGT [yaak | L | m w1 L m]w] 1w lwlr o lwlwl e julw]r
o = 2 (kg) 97 :
" e Y GATE | 165 JF 241 305 305
b S S N 229 303 305
g T | GLOBE [ 165 241
GATE  GLOBE  CHECK JCHECK 165 2 | | 241 305 305
D=48.26 mm INSIDE METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
OUTSIDE 2 SECTION | OF oF SECTION | oF OF .
=0.15 m“/m DIA. 90 £ CER
SURFACE o | AREA | NERTIA [GYRATION [MODULUS | PIPE | WATER| (g | TEE REDU
THICK A | z Wp W RN REEAN
S e | om) [ em?) | (em®) | (em) | (em?) |(kg/m) | (kg/m) | ELBOW FuLL | X 17 [xYlx Vor | X 17 | X7 | X /5
=l 55 | 165 | 44.96 | 2.42 657 | 165 272 | 1.9 | 159 ] 0170 | 0.076
o 10s [ 277 [ 4272 | 396 [ 1028 | 16 426 | 311 | 143 [0.283]0130
& STD. 40 40S | 3.68 | 40.90 | 516 | 12.89 [ 1.58 534 | 405 | 131 | 037 | 017 |080]055]053]0.52| 0.22 | 0.20 | 0.18
[xs. sosos [ 508 [ 3810 | 689 | 16.28 | 1.54 575 | 541 | 114 | 049 | 024 081 073/070[0.68] 0.29 | 0.27 | 0.25
160 704 | 3398 | 9.22 | 2008 | 1.48 832 | 724 | 091 | 065 |13 [1.07]1.0]093 0.38 | 0.38 | 0.32
XXS 1016 | 27.94 | 1216 | 2364 | 1.39 979 | 955 | 061 | 087 1.42 0.50 | 0.45] 0.41
1
| MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m),W=0.000691T (D+T) D:mm, T:mm Wp=0.02466¢ (D 2‘) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN (  )=0.00943 (D+2T).(kg/m) timm, d:mm #w=0.000785¢ a7 “9/’2“
& [ THICKNESS , A=0.00785¢ (02-¢?) cm®
= (mm)T 25 30 40 50 65 75 100 125 150 175 200 |5 000004908 (D ~4*) em
O 4
2 1.3 1.6 2.4 35 5.1 6.4 _ (0°=d7) m?
| YT ooy | o) | G2 | 0w | an | (g 2=0.00009817 ——5




R ”» S
% PIPING DESIGN DATA NPS 2 PAGE
PIPING PARTS DIMENSION AND WEIGHT 50mm 10
60.33 L:76.2 30 RATING A B ¢ ws(nkcH)T
| S:50.8 351 63.5 76.2 38, 312413 q
309 A TT_ T'"] ‘ { STD. 381 89 | 65| 0.8
- [, D ' ‘ : XS 381189 | 65| 08
7 @ [} QEIQ SCH.160/XXS [ 55.6 | 81 | 43 | 1.0
PIPE 90" ELBOW 45 ELBOW TEE REDUCER  CAP MIN PIPE BONNEY FORGE'S STANDARD FITTING (kg)
155 K 55 WELDOLET
L 143 130, 143 | 114]87 RED.TEE
] | 2 SZE] M %
L - = | x172°] 60.5
‘eEIE I [ s :
ESSE W Sse
X
ELBOW+ELBOW MAX. SIZE
REDUCER+TEE+TEE‘FELB‘OWS(QO' & 45) ELBOW+REDUCER OF BOSS=1"
B r. ) I by b J 3 it 155| ]65 i
1 ] ] | | |
B 5 B s B g ==
= o W.N
'SO+PIPE WN SO+PIPE WN+ SO+PIPE WN+TEE MAX.SIZE S.NIPPLE
+90° ELBOW +90" ELBOW +TEE : OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
‘ o ANSI B16.5 WEIGHT OF FLANGE (kgq)
T
FF ) ]
TAPE Icuzs CL.300 | CL.600 | CL.300 | CL.600 | CL.900 | cL.1500] cL.2500 RATING ! S0 YN . BLIND
CLISORF!  RF RF R RJ RJ RJ RJ i
A 152 165 165 165 165 216 216 235 CL.150 21 2.8 2.3
‘B 19.1 . 22.3 31.8 30.3 33.4 46.1 46.1 58.8 |w| CL.300 2.9 3.6 3.6
C 25.4 33.3 42.9 - - - - - 21 cL600 3.6 4.4 4.5
) 52 80 70 - - - _ _ o |_CL.900 10.0 1.0 1.5
£ 63.5 69.8 79.4 77.8 81.0 | 1096 109.6 134.¢ |Z| CL1500 10.0 1.0 1.3
F 132 140~ | 149 - - [ - - - CL.2500 | 17.2 19.0 17.7
G 143 149 159 157 160 189 189 214
H 139 147 156 - *Bolt Holes are Yg” lorger than
J 130 136 146 124 148 176 176 201 bolt diometers.
K 80 135 160 )
N 120 125 135 135 140 165 165 190
DIA. %" " S | Y | A e 1" | L. ANSI Bi6.10
= [NO. 4 8 8 8 8 8 8 8
RATING & CONN. ANSI CL.2500 RJ
2L stuo 85 105 10 110 115 155 155 185 |« ¢ &cO :
[ L MACH 70 75 RING NO.| R23 R23 R24 R24 R26  |'<| Yy W, TW(E\G;%T MARK | L H wo|T
o — k
i s 5.6 48 3.2 3.2 32| o4& Z VY [oae | 454
B.C.D| 1207 | 127 127 | 165.1 165.1 171.5 123 S % ~N
= J ] 2T g = {oLoe | 454
N e = s
S: APRROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE CHECK |CHECK | 454
ANSI CL.125FF ANS! CL.300RF ANSI CL.600RF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF | ANS) CL.300RJ | ANSI CL.600RJ ANSI CL.900RJ
= wo TWEGHT [yape [ L [ [ wl v el lwl ol ol lwl sl o wlwl oo iwm|w ' T
P P > (kg) 330 9775 297
=@ N\ =|D GATE | 178 203 457 | 203 | 34 464 | 203 | 43 | 3N 37
w £ £~y 400 25 | 232 295
> ™ 283 13 | 267 292
0 i | GLOBE | 203 | §43 | 203 | 57 | 583 | 451 | 229| 37 | 232|483 | 254 | 41 | 37 371
- 1 [ 267 292
GATE  GLOBE CHECK |CHECK | 203 w1287 ‘ 28 | 232 38 [ 371 371 v
D=60.33 mm INSIDE METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF, FITTING  (kg)
OUTSIDE 2 SECTION | OF OF SECTION | oF OF
=018 m*/m .
surrace =% ™/ D'dA' AREA | INERTIA |GYRATION [MODULUS | PIPE | WATER fg ap TEE REDUCER
THICK A ! z Wp Ww 1 . 1 "
LS Nemp | om) | (emd) | (em*) | (em) | (em?) |(kg/m) | (kg/m) |ELBOW FULL X1/ X 17 X [X1/57 | X 17 | X
= 55 | 1.65 57.03 3.04 13.10 2.08 4.3 2.39 2.55
3 10S | 277 | 5479 | 501 20.79 | 2.04 6.9 393 | 2.36
& [ STD. 40 40S 3.91 52.51 6.93 | 27.71 2.00 9.2 544 | 217 | 065 | 023 |0.87|0.81]0.74 0.37 | 0.32
XS. BO 805 554 [ 4925 | 953 | 36.15 1.95 12.0 749 | 191 089 |033 [1.20]011 101 0.51 | 0.44
160 | 874 [ 4285 | 1417 48.48 | 1.85 16.1 11.09 | 145 | 1.33 1.78 | 1.63 0.75 | 0.64
XXS o7 | 3818 | 17.13 5459 | 1.78 18.1 1345 | 115 | 162 2.17 ] 2.01 0.91 | 0.77
vi| MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 ( 220k { )W=0.000691T (D+T) D:mm, T:mm Wp=0.02466t (D-t) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mmt WEIGHT IN 0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 d2 kg/m
. 2_42 2
& | THICKNESS [ A=0.007854 (D%2-d*) cm
=l (mm) T 25 30 40 50 65 75 100 125 150 175 200 1—0.000004909 (D:_d4) ot
2 1.9 1.9 2.9 37 5.7 7.0 (0*-4d") 3
@l WEIGHT (1) o (13 ) (8) (2.0) 7=0.00009817 cm




W PIPING DESIGN DATA NPS 2/4» | PAGE
PIPING PARTS DIMENSION AND WEIGHT 65mm 1
IGHT
73.03 1953 30 8 RATING Al B| C WE(E)
%5 S:63.5 445 76.2 889, 381 342403 9
363 —H— : \ } STD. «1.3003] 76 | 12
‘ . . | ‘ XS 4131103 | 76 1.2
'D @ @- a5 SCH.160/XX5 | 619 | 97 | 54 | 15
PIPE 90" ELBOW 45" ELBOW TEE REDUCER  CAP BONNEY FORGE'S STANDARD FITTING (kg)
194 WELDOLET
168 155 | 175 | 143 J09.6
I : : RED.TEE .
154.1 SZE [ M %
—_ : | 5 x 2" | 69.9 %
Q7 [ :
T /<2:/ x 1" ] 57.2 Q
X
ELBOW-+ELBOW MAX.SI
D £
ﬂ ’ L T . 178
|| R-a i ‘ .
W@ == | =3
"SO+PIPE SO+PIPE WN+ S0+PIPE WN+TEE MAX.SIZE S.NIPPLE
+90° ELBOW  +90° ELBOW +TEE ) OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANS! Bi16.9 ROOT GAP+3mm
ANSI 816.5 WEIGHT OF FLANGE (kg)
CL.125FF | 900 | CL1 .
TAPE L125FF | CL300 | CL600 | CL300 | CL.60O | CL80O | CL1500| CL2500} .. <o WA BLIND
CLISORF|  RF RF R RJ RJ RJ RJ
A 178 190 190 190 130 244 244 267 T cLiso 3.2 43 3.2
B 22.3 254 35.0 33.4 36.6 49.3 49.3 66.7 |w] CL300 4.2 5.3 5.4
C 28.6 38.1 47.7 - - - | - - 2| _CL600 5.2 63 6.8
D 56 65 75 - - - 1 - - =] CL300 136 15.2 15.9
3 69.8 76.2 85.8 84.2 87.4 1128 | 112.8 152.4 |Z| CL.1500 136 | 1582 15.9
F 154 163 173 - - - - - CL.2500 249 | 236 25.4
G 168 175 184 183 186 21 20 25i .
H 155 164 174 *Bolt Holes ore 7/8" larger than
J 149 155 165 163 167 192 192 232 bolt diometers.
K 85 95 105
N 125 130 140 140 145 170 170 210
DIA. % 7% A Yar Y 1 1 118" | L : ANSI B16.10
~ [NO. 4 8 8 8 8 8 8 8
N NN. ANSI CL.2500 RJ
SlLsw | 0 105 | 125 125 130 165 165 210 . RATING & CO .
L MACH 75 20 RING NO.| R26 R26 R27 R27 R28  |'z| iy FLENE W%IG*;T MARK | L H wolT
o - k
S 5.6 4.8 3.2 32 32 |2 1z IFJ 9 Teate | 514
B.C.D[ 1397 140 4 149.4 190.5 1805 | 1968 |> S 3 N
< = | GLOBE | 314
| SICIRC y
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE CHECK |CHECK | 514
ANSI CL.125FF ANSI CL.300RF ANSI CL.600RF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANS! CL.300RJ ANSI CL.600RJ ANSI CL.900RJ
<C 3
Sl M TWEGHT bk L | wyw | T Ll w T e wl Tt R w T w7
S z z (ko) yEY 330
o x| ¥ | GATE |19 422 422
" g £y 257 333
2 L 292 330
GATE  GLOBE CHECK |CHECK | 216 53 333 422 422
D=73.03 mm NSIDE METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kq)
QUTSIOE  _ 2 SECTION oF OF SECTION OF OF l
=0.23 m*/m 1A, 90"
SURF ACE /ML OA P een | ngrma |oveaTion [MODULUS | piPE | waTeR TEE REDUCER
eH THICK d \ I, Z Wp Ww LR CAP T - i -
< : (mm)t | {mm) | (em®) | {em®) | (em) (em®) (kg/m) | (kg/m) |ELBOW FULL X 2" X1/p7| X 17| X 2 X
E 5s | 21 68.81 470 30 2.51 8.1 369 | 3.72
ol 10s | 305 [ 6693 | 671 | 4 2.48 1.3 | 52 | 352
&[sT0. 40 405 | 516 62.71 | 11.00 64 2.41 174 | 864 | 3.09 |1.37 | 042 |1.74[1.56|1.51 | 1.44| 0.72 | 0.66 | 0.59
[ xs. 80 80s 7.01 59.01 | 14.54 80 2.35 219 11.41 | 273 | 1.79 | 056 |2.28]206/198| 1.85] 0.95 | 0.86 | 0.76
160 9.52 53.99 | 1899 98 2.27 268 | 1491 | 229 | 2.34 2.98 ] 2.74] 2.59 1.23 | 112 | 1.00
XXS 14.02 | 4499 | 2599 | 120 2.14 327 | 2040] 159 | 322 4.10 | 3.71] 3.55 168 | 1.51 | 1.30
i
' l
vi| MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg{m:’)w 0.000691T (D+T) D:mm, T:mm Wp=0.024651 (D-1) kg/m
Z | COVER MATL: PRECOATED GALVANIZED SHEET. 0.3mmt WEIGHT IN ( 0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 ¢2 = kg/m
& | THICKNESS A=0.007854 (D2~d?) cm?
2| (mm)T 25 30 40 50 65 75 100 125 150 175 200 |6 000004809 (0°—a*) cr
o (0*-¢*) 3
W WEIGHT 7=0.00009817 ——5—— ¢



http:f--I---+---+-+_-+.."...."....-+----i-~-__+_,....,.,..rl
http:t---.::C:::.=L~.3:.:::.00

n"ﬁ PIPING DESIGN DATA NPS 3" | PAGE

PIPING PARTS DIMENSION AND WEIGHT . 80mm 12
WEIGHT
88.9 L:114.3 S0 A c
' $.76.2 50.8 85.9 88.9 08 stadls B RATING 8 (k9)
3 ! : 7_1 I I STD. 445122 ] 94 | 1.8
‘ _ 1 i ! ' XS 445( 122 94| 19
_ i D = Jﬂ:_\—ﬁ» {}- @Bg I SCH.160/XXS | 23.0{ 121 | 73 | 29
1 . \
PIPE 90" ELBOW 45" ELBOW TEE REDUCER CAP ' MINPPE === BONNEY FORG\E,E SLDSOTLﬁél?DARD FITTING (kg;
232
178 175 | 203 | 168 I;zs RED.TEE i
’ [ r 176 SIZE M
— x2V5"| 82.6 ‘
.ti‘ sl e
Vo1 732 @ &
x1 /7" X
. . . X ELBOW-+ELBOW MAX.SIZE
REDUCE§+TEE+ EEE+ELBOWS(90 & 45) ELBOW+REDUCER OF BDSS=1"
“H Ld L N_T75, . 203 |
|||l ) Al ‘ ’ \“G
[@ QEE{ Eé [H—
WN
" SO+PIPE W.N S0+PIPE WN+ SO+PIPE WN+TEE MAX.SIZE S.NIPPLE
+90° ELBOW  +90° ELBOW +TEE ' OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANS! B16.9 ROOT GAP+3mm
ANSI B16.5 ‘ WEIGHT OF FLANGE (kg)
125FF . . . [ cL . }
TAPE CL.125FF [ CL300 | CL.600 | CL.300 | CL600 | CL.90O | CL.1500| CL.2500 RATING <o A BLIND
CLISORF|  RF RF RJ RJ R RJ RJ
A A1 190 210 210 210 210 241 267 305 CL.150 3.9 5.2 4.1
B %l 239 28.6 38.2 36.6 39.8 46.1 55.7 76.2 |w | CL.300 5.9 7.2 7.3
C_ ¢] 302 42.9 52.4 - - - - - 2 [_CL600 7.0 8.6 9.1
D 77 90 99 - - - - - 7 L_CL.800 11.7 13.9 13.2
£ £ 698 | .79.4 89.0 87.4 30.6 109.6 | 1255 | 177.8 |Z | CL1500 18.0 201 21.8
F £ 194 207 216 - - - - - [ cl2s00 | 376 | 426 | 400
G~ 187 197 206 205 208 227 243 295
T 79 128 *Bolt Holes are V8" larger than
JJ| 159 168 178|176 780 | 199 24 267 bolt diometers.
K k| 105 120 130
N &| 145 155 165 165 165 | 185 200 255
DiA. 8" Var 78 Var Yar Yo | Ve 14" | | . ANS| B16.10
~ [~o. 4 8 B 8 8 8 8 8
RATING & CONN, ANSI CL.2500 RJ
2L st o5 110 130 130 135 155 185 235 | . ‘
L MACH 85 35 RING NO.[ R31 R31 R3i R35 R32 |2 My L T'WEIGS{T MARK | L H wo| T
o —r s kg ;
S_ 5.6 4.8 4.0 3.2 322 12 K202 %Y Toare | see |-
B.C.D| 1524 1581 168.1 1905 | 2032 | 2286 |3 g 5 N
] 3 —— |GLOBE | 584
= Y .
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED | 1 GATE  GLOBE  CHEck | CHECK | 584
ANSI CL.125FF ANSI CL.300RF ANSI CL.600RF T ANSI CL.1500RJ
RATING & CONN. ANS! CL150RF ANSI CL 300RJ ANSI CL.600RJ ANS! CL.900RJ
s T:W%LGQS*T MaRK L L | B | wl T L w | wlr|o w]wlr ol wlrolm|[wlr
o z "
ol AN\ =8 Zizg ny | oATE [ 203 255 [229 | 3% [ 253 | 501 [ 229 | 66 | 325 | 654 | 254 | 77 | 384|692 [ 304 | 118 | 473
> (@] o
2, ~N 17337 23 | 318 356
o o [T} |OGLOBE | 241 37g | 228 | 53 | 333521 | 254 | 5¢ | 385|587 | 305 | 73 | 384 ] 610 305 | 102 | 473
GATE  GLOBE CHECK |CHECK | 241 12138 54 | 328 64 | 384 82 | 473
0788.9 mm INSIDE METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING ({kg)
OUTSIDE 2, SECTION | OF oF © |sEcTioN | or -OF
=0.28 m 1A, a0’
SURFACE /m]o o | AREA | INERTIA |GYRATION [MODULUS | PIPE | WATER Lg cap TEE REDUCER
THICK A | z W Ww 1 " 1 1 " !
< St (mm)t_ | (mm) | (em®) | (em*) | (em) (em®) (kg/pm) (kg/m) |ELBOW FULL [X2/47| X 27 | X157 X257 | X 27 X1/
P 55 | 211 | 8468 | 575 54 3.07 122 | 452 | 563
e 105 | 3.05 | 82.80 8.23 76 3.04 17.1 6.46 | 538
& ['sTD. 40 405 549 | 77.92 | 14.39 126 2.96 283 | 11.29 | 477 | 2.04 | 066 |2.41|229]221]206] 0.83 | 0.85] 0.78
XS. 80 80S 762 | 73.66 | 19.46 162 2.89 365 | 1527 | 4.26 | 274 | 0.92 |3.25]307]285]277] 1.25 | 1.13 | 1.04
160 113 | 66.64 | 2719 210 2.78 472 | 2135 | 349 | 383 454 4.25] 4.01 1.75 | 1.57 | 1.44
XXS [ 1524 | 5842 | 3527 249 2.66 561 | 2768 | 2.68 | 497 5.895.57]5.18 225 | 2.01 | 1.83
o3| MATERIAL : JS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2(220kg/m3).W=0.000691 T(D+T) D:mm, T:mm Wp=0.024661 (D—zt) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN (  )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d , kq/rzn
Lo 2
S| THICKNESS A=0.007854 (D%-d°) cm
| (mm)T 25 30 40 50 65 75 100 125 150 175 200 |4 000004903 (04_d:) crt
Q 4
2 2.0 2.4 3.5 4.8 6.8 8.6 13.0 _ (0°=d") ¢m3
g WO 6y | o | ae | ae | ey | @y | e | 2=0.00009817 ——7
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% PIPING DESIGN DATA NPS 4 PAGE
PIPING PARTS DIMENSION AND WEIGHT 100mm 13
WEIGHT
114.3 L:152.4 RATING A B C (kg)
~ S:101.6 63.5 104.6 101
57.2 —ﬁ— -——l STD. 508|152 [ 121 | 29
r//// ' ’ XS 5081152 | 121 | 2.9
6 ‘ D @EI B {} @B SCH.160/XXS | 841 | 121 | 98| 4.8
. . 'S STANDARD FITTING {k
PIPE 90" ELBOW 45 ELBOW  Tgg REDUCER  CAP MIN PIPE BONNEY FORCE S *TATDARD (ko)
308
. 209 212 . 260 , 219 155
] RED.TEE
\ ‘ T,Zﬂ SIZE | M \
= I g x 3" | 98.6 f
v,
S s
el x 2" | 889
- x| 859 ELBOW+ELBOW MAX.SIZE
REDUCEP+TEE+TEE+ELBOWS(90‘ & 45) ELBOW+ REDUCER oF Bé)ss 1~
Pl F 4 I G l 1 H 3 J i 1 1 % 9 b
1 I | \ ]
o :
illl -‘iﬂl )
I WEB g |E gt &E -
Y50+PIPE W.N SO+PIPE WN+ SO+PIPE WN<TEE MAX.S S.NIPPLE
X +90° ELBOW  +90° ELBOW +TEE oF BOS
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANS| B16.9 ROOT GAP+3mm
ANSI B16.5 \ WEIGHT OF FLANGE (kg)
TAPE CL.125FF| CL.300 | CL.600 | CL.300 | CL.60O | CL.900 | CL.1500| CL.2500 RATING <o WA BLIND
CL.ISORF| RF RF RJ RJ RJ RJ RJ
A A 229 254 273 254 273 292 31 356 CL.150 5.3 7.4 2.7
B | 239 31.8 44.5 39.8 46.1 52.5 62.0 87.3 |w] CL.300 9.7 1.9 12.3
C (| 333 47.6 60.4 - - - - - 2 _CLs00 14.6 17.5 18.6
D | 80 95 107 - - - - -~ 5| CL.900 19.9 22.8 245
£ £l 782 85.7 108 93.7 100.6 | 1223 | 1318 201.6 |Z| CL1500 278 30.0 314
F ] 23 250 263 - - - - - CL.2500 57.6 65.7 81.2
G~ ] 232 [ 2 263 249 265 278 287 357 ; .
H #| 88 | 203 215 *Bolt Holes are Yg" lorger than
J 184 193 216 201 207 230 239 309 bolt diometers.
K 110 125 135
N 150 160 185 170 185 200 210 280
DIA. S 7 " s Yo | e T Vs 15" | L. ansl B16.10
< [no. B 8 8 8 B 8 5 8 RATING & CONN. | ANSI CL.2500 RY
S [L sTwD 95 120 150 135 155 180 205 270 |
L. MACH 85 100 RING NO.| R37 R37 R37 R39 R38 'z | ¥y LN T:WRG?T \ MARK | L H W T
o !
s 56 4.8 4.0 32 40 |° L N} 9 Teate | 683
B.C.D | 1905 200.2 215.9 235 241.3 273.1 ; & o) N wost | oo3
00J
| ST 4 O
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED | GATE  GLOBE CHECK |CHECK | 683 -
ANSI CL.125FF ANS| CL.300RF ANS! CL.BOORF ANSI CL.1500RJ
RATING & CONN. ANSI CL.1SORF ANS| CL 300RJ ANSI CL.600RJ ANSI CL.900RJ
S TZW‘(E}’(‘;';T Tvarc [0 Tl wl s o Twlwlal o Twlwl oo lw|wl s |nlwlr
o x| § & N Gate | 229 [ 228 254 | 85| 357 | 718 [ 254 [ o8 [ 332 [ 800 | 356 | 150 | 460 | 800 | 356 | 195 | 549
> O o -
2 ™~ 394 41 | 356 432 4
=y [ | GLOBE | 292 | 257 [ 254 | g5 | 397 | 629|356 | 100 | 434 | 699 | 457 | 145| 460 | 749 | 508 | 177 | 548
GATE  GLOBE CHECK | CHECK | 292 & |36 82 | 432 118 | 460 | 154 | 549
D=114.3 mm nsp | METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kq)
OUTSIDE 2 SECTION | OF oF SECTION | oF OF i
=0.36 m*/m 1A 90 R
sureace =% ™/ Dd' AREA | INERTIA |GYRATION M(S'uLus PPE | WATER | (o | TEE REDUCE
THICK A | Wo Ww - wlyol/.l " - 1. .
< SCH. (mm)t_ | (mm) | (em®) | (em®) | (em) (cm3) (kg/m) | (xg/m) |ELBOW FULL| X 37|24 X 27| X 37 | X2/57| X 2
= 55 | 2.11 | 110.08 | 7.44 | 117 397 205 | 584 | 9.52 I
3 10S 3.05 | 108.20 | 10.66 165 3.93 28.9 837 | 9.19 |
& | STD. 40 40S 6.02 | 102.26 | 20.48 301 3.83 527 | 16.07 8.21 | 384 [1.17 |412|3.83|3.71|3.53] 1.45 | 1.37 | 1.27
, |Xs. 80 80S 8.56 97.18 | 28.44 | 400 3.75 70.0 | 2282 | 7.42 | 536 |1.68 |577|533|515|4.94] 2.02 | 1.80 | 1.76
[ 0 113 92.04 | 36.07 486 3.67 85.0 | 2832 | 665
1 160 13.49 87.32 | 42.72 552 3.60 96.7 | 3354 | 599 | 803 8.63]7.91|7.63] 7.33| 3.00 | 2.82 | 2.59
XXS 1712 80.06 | 52.27 636 3.49 1.3 [ 41.03 | 503 | 9.81 10.5 | 9.73]9.41 | 9.021 365 | 3.41 | 31
*
|
\
| |
vi| MATERIAL : JS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m),W=0.000691T (D+T) D:mm, T:mm Wp=0.02466 (D-t) kg/m
Z | COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mmt WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d2 - kg/m
L 2 2 2
S| THICKNESS A=0.007834 (D“-d“) cm
2| (mm)T 25 30 40 50 65 75 100 125 150 175 200 - 0.000004908 (D“—d:) o
o 4
e 2.4 3.1 4.2 5.7 8.1 9.9 14.7 (p*-d") 3
o =0. 17 —————c<Cm
g OWEGHT o5 an | a9 | Qo | @3 | @5 | 30 \ £=0.000038 5
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% PIPING DESIGN DATA NPS 5 PAGE
PIPING PARTS DIMENSION AND WEIGHT 125mm 14
WEIGHT
141.3 L:190.5 50 A B| C
7669 $:127.0 79.2 124 1270 762 3}a4l3 B RATING (<)
954 y—1 —ﬂ——— I“} | STD. 57.2| 179 | 141 | 46
@), % ‘ - ‘ ‘ : XS 57.2[179 [ 141 | 47
ﬁ" D @ o] ‘g SCH.160/XXS | 93.7| 187 | 122 6.5
PIIP 90" ELBOW 45" ELBOW REDUCER Ap M%,PE ]; BONNEY FORGE'S STANDARD FITTING (kg)
383 k57 w7 WELDOLET
- 1
| 254 251 318 | 273193 RED.TEE
\ SZE [ M
* x 4" [ 1173 ‘
x 3" [ 11.3
x2/5"1108.0 50
x 2" 1104.6
J ELBOW+ELBOW MAX.SIZE
REDUCER+TEE+TEE+ELBOWS(90‘ & 45) ELBOWAREDUCER  OF BOSS=1"
D
c] ‘] eﬁj“ h G ’ H 1 J T LN ,ﬂ
< s ’ g 1 ﬁ A/ 3#| |
= = ] ’
. & ! : W
S0+PIPE WN SO+PIPE WN+ S0+PIPE WN+TEE MAX SIZE
+90" ELBOW  +90° ELBOW +TEE ‘ OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
ANS| B16.5 WEIGHT OF FLANGE (kg)
1 ) ’ [ cL.
TAPE CL125FF[ L300 | €600 | CL.300 [ cL600 [ cL900 [ cLis00 ] cL2soo] oo so W SLND
CLASORF|  RF RF RJ RJ RJ RJ RJ
A 254 279 330 273 330 349 375 4131 CL.150 6.2 96 9.
B 239 35.0 509 430 525 58.8 8.1 | 104.8 |wv| CL300 2.3 16.0 17.1
c 36.5 50.8 66.7 - - - - - 2] cLeoo 24.7 29.3 28.0
D 83.5 97.8 | 1137 - - - - - o | CL300 323 37.0 38.0
E 889 98.4 | 1207 | 1064 | 1223 | 1350 | 1636 | 241.3 |Z[ CL1500 5256 571 60.4
F 277 201 307 - - - - CL.2500 551 111.0 101.9
G 282 292 314 300 316 328 357 435
H 210 225 241 *Bolt Holes are Vg" larger than
J 216 225 248 233 249 262 291 368 Jbolt diometers.
K 110 125 140
N 165 175 195 180 200 210 240 315 |
DIA. +a" b7 vl U Ve | A | 194 1. anSI BI6.10
~ Tno. B 8 8 8 8 8 B 8
TING & CONN. ANSI CL.2500 RJ
SlLswo | 105 125 170 145 175 200 260 320 1. RATING &
L MACH 85 110 [ RING NO.| R4t R41 R41 R44 R42 || My i T:WEIGF)*T MARK | L | H woT
o - kg
s 56 4.8 4.0 32 20 |2 Tz # .7 cate | 806
B.CD 2159 | 2350 | 266.7 2794 | 2921 | 3239 |3, g 5 N
=z — | GLOBE | 808
T .
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  OLOBE CHECk |CHECK | 806
ANSI CL.125FF [ ANSI CL.300RF ANSI CL.60ORF | ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANSI CL.300RJ ANSI CL.600RJ ANS| CL.900RJ
= W, TWEGHT |yape | L [ w | w ! T (Ll | wl T |Ue | wlw|[ 1| v |w]wl|[T|L |HIWw]|[T
o =z = (kg) TR 08
w g /\Tla ~ GATE | 254 357 20 562 676
> O o
) T 400 508
Sl [T [GLo8E | 3% 0 2 562 676
GATE  GLOBE  CHECK |CHECK | 330 200 208 562 676
D=141.3 mm Nepe | METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
OUTSIDE 2 SECTION | OF of SECTION | oF OF -
=0.44 m“/m I .
SURFACE % | AREA | INERTA |GYRATION [MODULUS | PIPE | waTER | Co ap TEE REDUCER
THICK A | Z Wip W T 1 . IR
LS mm | mm) | (em?) | em®) | (em) | (em®) (kg/m) | (kg/m) |ELBOW FuLL [ x 7| x 3|2l x 47 [ x 3] 20
> 5s | 277 | 13576 | 12.06 | 289 4.90 40.9 9.46 | 14.48
- 105 | 340 | 13450 | 1473 | 350 4.88 496 | 11.56 | 14.21
& [ sT0. 40 405 | 655 | 128.20 | 27.73 | 631 4.77 89.3 | 21.77 | 12.91 | 6.48 | 1.80 | 6.54|6.13|5.83 | 5.72| 2.50 | 2.27 | 2.16
XS. 80 80S 9.52 | 12226 | 39.41 | 860 4.67 1217 | 30.94 | 11.74 | 913 | 2.73 |9.20| 863|819 8.01] 3.52 | 3.18 | 3.02
120 1270 | 11590 | 51.31 | 1071 457 1516 | 402871 1055
160 1588 | 109.54 | 6257 | 1250 | 4.47 176.9 | 4901 | 9.42 | 145 14.6]13.6(12.9 | 12.6 | 557 | 5.00 | 4.73
XXS 19.05 | 10320 | 7316 | 1400 | 4.37 1981 | 57.43 | 836 | 16.9 171 ]16.0[15.2 | 14.8 | 6.47 | 5.78 | 546
vi| MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m>),W=0.000691T (D+T) D:mm, T:mm wp=0.02466t (D~1t) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mmt WEIGHT IN ( )=0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 92 kg/m
w 2_ 2
& | THICKNESS T ‘ A=0.007854 (07-¢) cm
ol (mm) T 25 .30 40 50 65 75 100 125 150 175 200 |10 000004908 (o o’ %) et
o ‘ (0*-d*) 3
Y WEIGHT | Z=0.00009817 5 cm
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% PIPING DESIGN DATA NPS 6 PAGE
PIPING PARTS DIMENSION AND WEIGHT 150mm 15
168.3 5 RATING Al B C WE('E’;T
—- F—] T \ STD. 60.3| 216 | 170 | 6.4
. ' XS 77.8] 225 | 170 | 10.4
\ D @3 SCH.160/XXS | 104.8] 221 | 147 | 12.7
PIP 90" ELBOW 45 ELBOW BONNEY FORGE'S STANDARD FITTING (kg)
3 REDUCER CAP WELDOLET
. 285 2884 374, 327,23 RED.TEE
‘ 327 size | M
x 5" 136.7
é.@?@ Rl
/" x 3" [ 124 S0 i
x2/2 120.7
ELBOW+ELBDW MAX.SIZE
REDUCER+TEE+TEE+ELBOWS(90 & 45) ELBOW +REDUCER OF BOSS=1"
D £
=Ry
) ' BTy s
I|II
'SO+PIPE WN SO+PIPE W+ S0+PIPE WNLTEE MAX SIZE
+90° ELBOW  +90° ELBOW +TEE ' OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
‘ ANSI B16.5 WEIGHT OF FLANGE (%a)
125F . e i 500 | CL. 256
TAPE CL125FF | CL.300_| CL.600 | CL.300 | CL.600 ! CL.S00 | CL1500| CL.25G0 RATING so Wi BLIND
CLIS0RF| RF RF RJ RJ RJ RJ RJ
A A 279 318 356 318 356 381 394 483 [ cLiso 7.7 12,1 1.8
B 01 254 36.5 54.1 44.6 55.7 63.6 92.2 120.7 |« ! CL 300 15.9 20.8 22.7
c | 397 52.4 73.1 - - - - — 2| _CL600 296 35.3 39.0
b 5 87 99 120 - - - - - | CL.800 418 48.4 52.2
£ £] 8¢ 98.4 123.9 106.4 1255 | 147.7 | 1810 285.8 |Z{ CLi500 622 69.0 72.6
F_F| 319 331 352 - - - - - [ cL2s00 | 1472 | 1721 | 1583
¢ LI A 330 356 338 357 379 413 517 .
R H| 233 245 266 *Bolt Holes are 1/g” larger than
J 235 244 270 252 271 293 327 132 bolt diometers.
K 15 130 |, 150
N 165 175 200 180 200 225 255 350
DIA. Y V" " bz v e | 1% 2" | L. ansi E16.10
~ [ No. 8 12 12 12 12 12 12 8
=} RATING & CONN. ANSI CL.2500 RJ
1L sTuD 105 130 175 145 180 205 275 365 | -
L MACH 90 110 RING NO.| R45 R45 R45 R46 R47 12| ¥, W, TWEIGHT | MARK | L | H Wl
S 5.6 48 4.0 32 70 |° % T= = (kg)
W x| GATE | 927
B.C.D| 2413 269.7 292.1 317.5 317.5 368.3 |3 3
l | \ z 0 o L——J GLOBE | 927
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE CHECK |CHECK | 927
[ ANSI CL.125FF ANSI CL.300RF ANSi CL.600RF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANSI CL.300RJ ANSi CL.600RJ ANS|_CL.900RY
R T:W%L%*;T MARK | L LR | w | T | L Jw Tl ol wlwl ool lw o w|wlr
ol AN=g A=2 GATE | 267 | pos | 322|109 3% | 978 356 [ 191 | 225 {1086 s08 | 327 | 613 | 1086 508 | 408 | 711
> = S N 356 | 495 82 | 445 559 7
i o o GLOBE | 338 | 235 | 305 | P72 | 83| 756 | 457 | 177 | 225 | 889 | 610 | 290 | 613 | 959 | 686 | 417 | 711
GATE  GLOBE CHECK |CHECK | 356 88 | 442 laso 209 240 | 813 290 | 7n
D=168.3 mm NSIOE METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE - 2 SECTION OF oF SECTION OF OoF
=0.53 m* /m .
SURFACE / DldA' AREA | INERTIA |GYRATION [MODULUS | PIPE | WATER | oo - TEE REDUCER
. THICK | A I z Wp Ww : R . i . " .
SR e | (mm) | (em?) | (em®) | (om) | (em®) |(ka/m) | (kg/m) |ELBOW FULL | X 57X #'|X 37) X 4" | X 3] % 3
s 55 2.77 | 162.76 | 14.40 494 5.85 58.6 11.31 20.81
e 10S | 340 | 16150 | 17.61 | 599 | 583 712 | 13.85 | 2048
& [ STD. 40 40S 711 | 15408 | 36.00 | 1172 570 | 1392 | 2826 | 1865 | 9.94 | 2.85 19.58[9.08|8.67| 838 3.75 | 3.30 | 3.0¢
XS. 80 80S. | 10.87 | 146.36 | 54.22 | 1686 5.57 2003 | 4256 | 16.82 | 150 | 4.38 |14.5[13.6 [13.0|12.6 | 538 | 4.96 | 4.56
120 1427 [ 13976 | 69.05 | 2066 5.47 2454 | 5420 | 15.34
160 1826 | 131.78 | 86.07 | 2458 5.34 2921 | 67.56 | 1364 | 237 228]215[205(19.7 | 8.45] 7.75 | 7.08
XXS 21.95 | 124,40 |100.92 | 2763 523 | 3283 [ 7922 | 1215 | 27.8 26.8]252] 241 232 ] 9.89 | 898 | 8.2
3 “ J
| MATERIAL : IS AS501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/mP),W=0.000691T (DTT) D:mm, T:mm Wp=0.02466t (D-1) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, O.3mmt WLIGHT IN ( )=0.00943 (D+2T), ko/m) tmm, d:mm W= 00007854 4?2 kg/m
[, 2_ 42 2
S| THICKNESS . ! A=0.007854 (D*-d“) cm
= (mm):T 25 30 40 50 65 75 100 125 ‘ 150 175 200 -0.000004909 (04_d:) ]
o 4
e 3.3 4.0 5.7 7.5 10.3 125 | 183 . - (0"-d) m3
gl wEIGHT 2.0) @ 2y | @9 | @an | 6o | 363 7=0.00009817 =



http:120.7.nJ

»
% PIPING DESIGN DATA NPS 8 PAGE
PIPING PARTS DIMENSION AND WEIGHT 200mm 16
WEIGHT
219.1 1304.8 0 8 RATING Al B | C | (kg
' :203.2 127 1778 152.4, 1016 3]44)3
109.6] ] STD. 69.9| 264 | 221 { 106
’////, ' | l u H XS 08 4| 292 | 221 16.8
‘ D @ %, -[} @B@ SCH.160/XXS | 111.1] 284 | 173] 20.4
| 90" ELBOW 45" ELBOW " BONNEY FORGE'S STANDARD FITTING (kq)
PIPE L8O REDUCERG’J MIN.PIPE w WELDOLET
. 333 | 359 | 486 , 435,309 RED.TEE ! | uc
l 436 SZE | W %
H = I | S' X 6“ 168.1 %
@ A { - x 5" 11621 2
S i x 4 | 1554 P
Iy N :
_ . . ELBOW-+ ELBOW MAX.SIZE
D £ J N 75
C ’ _‘ ‘
E{B JEB@ %35 @é} s e
WN
"SO+PIPE SO+PIPE WN+ SO+PIPE W.N+TEE MAX.SIZE
+90" ELBOW  +90° ELBOW +TEE : OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
I ANSI B16.5 WEIGHT OF FLANGE (kg)
TAPE CL125FF | CL300 | CL.600 | CL.300 | CLB0OO | CL.S00 | CL.1500| CL.2500 RATING so WA BLIND
CLISORF| RF RF RJ RJ RJ RJ RJ
A 343 381 419 381 419 470 483 552 CL.150 12.5 20.1 20.4
B 28.6 4.3 62.0 43.3 63.6 71.5 103.3 141.3_|»| cL.300 24.7 32.2 36.7
C 44.4 61.9 82.6 - - - - - 2] cL600 44.1 53.6 63.5
D 91 109 130 - - - - - = |_CL900 72.3 83.3 90.7
E 101.6 1. 139.8 19.1 141.4 169.9 2239 | 33.8 |Z| CLIS00 1045 118.4 136.1
3 399 417 438 —~ - - - - CL.2500 218.7 262.7 | 24041
G 409 419 448 427 449 478 532 540
H 272 290 311 *BO|E Holes are 1/ larger than
J 282 292 321 300 322 357 205 573 bolt diameters.
K 120 140 160
N 180 185 215 195 215 245 300 410 i
DIA. Ve /g g T VA | 1% %" 2" || . ANSI BI6.10
- NO. 8 12 12 12 12 12 12 12 T RATING 2 CONN. ANS! CL 2500 R
&1L sTup 115 145 200 165 205 235 330 400 | .| _
L MACH 95 120 [ RING NO.| R49 R49 R49 RS0 R51 2| ¥y v, T:W(ELG*;i MARK | L | H wT
-3 A
s 5.6 48 4.0 4.0 48 |- 12 A& ™Y [care [1038
B.C.DJ[ 2985 | 3302 3403 3937 | 3937 4382 | >, 8 S N
B < % o | GLOBE |1038
S: AFPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED | GATE  GLOBE  CHECK | CHECK |1038 :
ANSI CL.125FF ANS| CL.300RF ANSI CL.B0ORF ANS! CL.1500RJ
‘ RATING & CONN. ANSI CL150RF ANSI CL.300RJ ANS! CL.600R ANS| CL.900RY
=y L T:W%L(;*;T ARk | L T Jw Tt o lmw ] wl]rlolelwlrlolw]lwlr{o]w|[wlr
e =D A =S GaTE | 292 | 292 [ 405 | 181 | 212 11104 | 406 | 318 | 880 (1327 610 | 553 | 74013271 610 | 708 | 841
w & SN 118 181 1 435 664
2P Y ovoee s 3 650
> . - 132 | 533 660
GATE  GLOBE CHECK |CHECK | 495 | 132|333 281 | 880 | 408 | 740 535 | 841
D=219.1 mm nsoe | METAL - [MOMENT RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE 2 SECTION | OF OF SECTION | oF OF
=0.69 m*/m 90" CER
SURF ACE / D'dA' AREA | INERTIA |GYRATION MODgLUS PIPE | WATER Lg - TEE REOU
THICK A ! Wp W ‘ oy . - " .
« S| (meyt | (mm) (em?) | (em®) | (em) | (em®) |(kg/m) | (kg/m) |ELBOW FULL|X ST X 47| X 37 X &7 | X 3| X3
= 55 277 | 21356 | 1883 | 1100 7.65 100.5 1478 | 35.82
e 10S 376 | 211.58 | 25.44 | 1475 7.61 134.6 19.97 | 35.16
e 20 6.35 | 206.40 | 42.44 | 2404 | 7.52 219.4 | 33.31 | 3346
30 7.04 | 20502 | 46.90 | 2639 7.50 240.9 | 36.81 | 33.01
STD. 40 405 818 | 202.74 | 5420 | 3019 7.46 2755 | 4255 | 3228 | 201 | 511 [17.9 [16.6 (16,0 [15.7 | 5.71 | 5.40 | 510
60 10.31 | 198.48 | 67.63 | 3694 7.39 337.2 | 53.08 | 30.94
XS. 80 80S 12.70 | 193.70 | 82.35 | 4402 7.31 401.8 54.64 | 2047 | 305 | 7.91 [27.1[252 247237 | 863 | 814 | 7.68
100 15.09 | 188.92 | 96.71 | 5059 7.23 461.8 | 75.92 | 28.03
120 18.26 | 182.58 | 115.21 | 5857 7.3 534.6 | 90.44 | 26.18 I
140 20.62 | 177.86 | 128.57 | 6400 7.05 5842 110092 | 24.85 I
XXS 22.22 | 174.66 | 137.43 | 6744 7.00 6156 [107.9 | 23.96 | 50.8 452 {42.4| 408|397 ] 143 | 134 | 126
160 | 2301 | 173.08 | 141.75 | 6307 698 | 6304 [ 1113 | 2353 | 525 466 | 43.0|41.6 | 40.6 | 147 | 13.8 | 129
5| MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3 ),W=0.000691T (D+T) D:mm, T:mm Wp=0.02466t (D-1) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN (  )=0.00943 (D+2T).(kg/m) t:mm. d:mm Ww=0.0007854 d? kg/m
w 2_.42
S| THICKNESS A=0.007854 (D —d ) cm
| (mm)T 25 30 40 50 65 75 100 125 150 175 200 1—0.000004909 (D -4t 4y ot
(&)
S 42 5.1 7.0 9.2 12.5 15.2 21.8 29.5 (©* -
1GH =0. 17 ————Cm
I (2.5) (2.6) (2.8) (. 0) (3.3) (3.5) | (3.9) (4.4) 2=0.000098 B
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PIPING DESIGN DATA NPS 10 PAGE
PIPING PARTS DIMENSION AND WEIGHT 250mm 17
WEIGHT
L: 381 RATING A B C (kq)
S:254 158.8 215.9
.——] _ﬁ_ i STD. 77.8| 322 | 274 | 177
: ' XS 93.7| 324 | 265 | 208
D @,_—5[ SCH.160/XxS [125.4] 33| 216 | 385
90" ELBOW 45" ELBOW BONNEY FORGE'S STANDARD FITTING (kg)
0" ELBO 0 TEE WELDOLET
397, 435 . 600 , 543 385 RED.TEE
. 1544 SIZE| M
. ‘ ~ x 8 12032
Y > o~ "
ARG [
x 5 [190.5
x 47 | 184.2 ‘
ELBOW-+ELBOW NAX.SIZE
REDUCER+TEE + TEE+ELBOWS(90" & 457) ELBOMREDUOCER OF BOSS=1"
D
C B E { F 3 4 H $ l75¥
L | R
- e/ ! .
.
A = WN
SO+ PIPE W.N SO+PIPE WN+ SO+PIPE WN+TEE MAX.SIZE
+90° ELBOW  +90° ELBOW +TEE ‘ OF BOSS=1"
PIPE : ANSI 836.10 & 36.19 BW FITTING: ANS} B16.9 ROOT GAP+3mm
i ANS! B16.5 WEIGHT OF FLANGE (kq)
TAPE CL125FF| CL300 | CL60O | CL300 | CL60O | CL90O | CL1S00| CL2500 .. - - WA BLIND
CL.ISORF| RF RF RJ RJ RJ RJ RJ
A 406 444 508 444 508 546 584 673 CL150 17.5 28.3 31.8
B 30.2 47.7 69.9 55.7 71.5 77.9 | 1192 1826 |{wv| CL.300 35.7 46.6 56.7
c 49.2 66.7 92.1 - - - - - 2| _cLeo 71.9 89.1 104.2
D 96 14 139 - - - - - o L_CL.900 102.7 123.8 131.5
E 101.6 17.5 158.8 1255 | 1604 | 1922 | 2652 | 4366 |Z| CL.1500 178.6 208.2 2313
F 480 498 523 - - - - - CL.2500 | 4213 487.0 464.3
G 486 502 543 510 544 576 649 82
H 315 333 358 *Bolt Holes are lg” larger than
J 321 336 378 | 344 379 a7 484 656 bolt diameters.
K 125 145 170 | ]
N 180 185 235 200 235 270 340 515 ,
(DA, T 1 N ” War | 1% | k" | 2V L. aNSI BI6.1O
a e - E: e 16 18 L 12 12 RATING & CONN. ANSI CL.2500 RJ
&L ST 120 165 220 180 230 245 350 515 | o
L MACH | 100 140 [ RING NO.| R53 R53 | - R53 R54 RS5 (=] ¥y L T:W%LI(G;!T MARK | L | ® | w. | T
o ' [ o — P |
S 5.6 4.8 4.0 4.0 6.4 | 2 A22 VY [eaw l1292] «
8.C.D| 362 387.4 | 4318 4699 | 4826 | 539.8 |> g S N
= PS — 1GLOBE |1282
R
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE  CHECK ‘CHECK 1292
ANSI CL.125FF ANSI CL.300RF ANS! CL.600RF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANS! CL.300RJ ANSI CL.600RJ ANS! CL.900RJ
I L Tiwa(;‘;T MARK | L | W | w | T L w | w1l |mlwl{Tt | |w{w|T]L|[H]|W][T
o Z 3z B3IB 508 [ 209 | 457 787
W I§ ;:Ié ~ GATE | 330 | 1354|225 | 582 | 433 |1435| 508 | 476 | 484 | 1581 | 686 | 853 | 841 | 1581 | 686 | 1066 |1000
2 L 622 787 1
i il uw GLOBE | 622 B35 750 841 000
GATE  GLOBE CHECK |CHECK | 622 %g;" ﬁ% 417 %8(7) 653 | B41 1000
D=273.05 mm inspe | METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
OUTSIDE 2 SECTION | OF OF SECTION | oF OF
=0.86 m?/m A
SURFACE / D':' AREA | INERTIA |GYRATION [MODULUS | PIPE | waTeR | op - TEE REDUCER
THICK A | Z Wp | Ww . . . . " N
- SCH. (mm)t | (mm) | (em?) | (em*) | (em) | (em®) |(kg/m) (kg/m) |ELBOW FULL X 87X 67| X 57| X 8 | X 6 | X4
=z 55 3.40 | 266.25 | 28.80 | 2618 9.53 191.8 | 22.61] 5568
o 105 419 | 26467 | 3539 | 3199 9.51 2343 | 27.78| 55.02
z 20 6.35 | 260.35 | 5320 | 4733 9.43 3467 | 41.76 | 53.24
30 7.80 | 257.45 | 6500 | 5722 9.38 419.0 | 51.02| 52.06
STD. 40 40S 9.27 | 25451 | 76.82 | 6690 9.33 490.0 | 60.30| 50.87 | 354 | 892|304 |285(27.2/26.8| 9.58| B8.78) B.06
XS. 80 B80S | 12.70 | 247.65| 103.9 | 8823 9.22 646.2 | B1.54| 4817
80 15.09 | 242.87 | 122.29 | 10207 9.14 7476 | 9599| 46.35 | 56.2 | 16.4 |48.3[450]43.2]42.3] 152 {139 | 127
100 18.26 | 236153 | 146.16 | 11922 9.03 873.2 | 114.73| 43.94 ‘
120 21.44 | 23017 | 169.47 | 13509 8.93 989.4 | 133.03] 41.61
XXS.140 25.40 | 222.25| 197.6 | 15310 8.80 1121 1551 | 3879 | 90.7
160 28.57 | 215.91 | 219.4 | 16619 8.70 1217 (1722 | 3681 [ 1010 86.6 | 80.3176.7] 39.7 | 27.0 | 24.5 | 221
| |
vi| MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m’),W=0.000681T (D+T) D:mm, T:mm Wp=0.024661 (D-t) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d2 * kg/m
[ 2_ 2 2
&S| THICKNESS A=0.007854 (D?~d?) cm
=] )T 25 30 40 50 65 75 100 125 150 175 200 | |0 000004909 (D"—d;‘) et
O 4
2 5.1 6.2 8.6 1.0 15.0 178 | 25.3 33.9 - (0°-d) m?
g | Go ey | 63| Gn | ¢ | Gy | (e | @) #=0.00009817
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% 4 PIPING DESIGN DATA NPS 12 PAGE
PIPING PARTS DIMENSION AND WEIGHT 300mm 18
WEIGHT
23.85 L:457.2 70 RATING A B| ¢C
! S:304.8 190.5 254.0 ,203.2 8 (kg)
161.9] —ﬁ— ,'—1 1 STD. 85.7| 378 [ 325 26.7
N ‘ ; %S 103.21 379 | 318 | 226
%’ ‘ D %, -D— SCH.160/XXS
PIPE 90" ELBOW 45" ELBOW TEE REDUCER BONNEY FORGE'S STANDARD FITTING (kg)
WELDOLET
460 x511 , 714 [551 452 RED.TEE A
553 SIZE | M
x10" | 241.3
é..@% s Dy
e © ;
3+ e
’ ELBOW+ELBOW MAX.SIZE
REDUCER+TEE+TEE+ELBOWS(90 & 457) ELBOW +REDUCER OF BOSS=1"
D E F G H N 95
C B i i 1 1 + I it |
mij ﬂ | L
E@ 4@@ Jﬁ@.
. © W.N
SO+PIPE SO+PIPE WN+ S0+ PIPE W.N+ TEE MAX.SIZE
+90° ELBOW  +90° ELBOW +TEE OF BOSS=1"
PIPE : ANS! B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
ANS! B16.5 WEIGHT OF FLANGE {kg)
TAPE CL12SFF| CL300 | CL.60O | CL300 | CL600 | CL90O | CL1S00] CL2500] <o W BUND
CL.150RF RF RF RJ RJ RJ RJ R
A 483 521 559 521 559 610 673 762 CL150 27.4 43.0 49.9
B8 3.8 50.8 73.1 58.8 74.7 87.4 138.2 201.6 || CL.300 51.6 59.0 83.9
| ¢ 55.6 73.0 58.5 - - - - - |2 cte0o 95.4 1102 133.8
| D 123 140 166 - - - - - = |_CLS0o 136.7 166.9 188.3
£ 114.3 130.2 162.0 | 138.2 163.6 208.0 | 296.9 481.0 |Z| CL1500 267.8 331 | 3130 |
F 583 600 626 - - - - - CL.2500 498.3 $30.6 | 588.8 |
G 575 530 622 598 624 668 757 941 %Bolt Holes re 1g” larger thon
H 80 397 423 bolt diameters }
J 3N 387 419 395 421 465 554 738 '
K 150 170 195
N 210 225 260 235 260 305 395 575 L : ANSI B16.10
DIA. 7 1" 11/ 1" 7 154" 2 25am RATING & CONN. ANSI CL.2500 RJ
~ [no. 12 16 20 16 20 20 16 2 < TR
. T HlwlT
SiLstw [ 125 180 230 195 235 265 400 TN ] R A e S MARK | L
L MACH | 110 150 | RING NO.| RS57 R57 R57 R58 R60 |w =& Nz & | GATE |1445
s 5.6 4.8 4.0 4.8 78 |2 S © N Toose [1445
B.C.D| 431.8 250.9 489 [ 5334 | 5715 619.3 |~ | {&] e i
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE  CHECK |CHECK |[1445
ANSI CL.125FF ANSI CL.300RF ANSI CL.600RF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANSI CL.300RJ ANS|_CL.600RJ ANS! CL.900RJ
| v TWRZ*;T Mark | Lol m lw | T L el wl el ew] T elwl W]
o =z z
o A\=E GATE | 356 | 1245 | 798 | 352 | 2% T1632] 508 | 676 | 520 [1778] 686 | 1193 | 968 [ 1867| 762 1588 | 1146
> 717 838
2| oo 4—% GLOBE | 699 n it 968 1146
GATE  GLOBE CHECK {CHECK | 699 EHEY 585 | 838 894 | 968 1146
D=323.85 mm e | METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
QUTSIDE _ 2 SECTION | OF OF SECTION | oF OF
=1.02 m*“/m .
SURFACE / D]:' AREA | INERTIA |GYRATION |[MODULUS | PIPE | wATER fg - TEE REDUCER
THICK A } Zz Wp Ww . . . " " n
SCH (mm)t | (mm) | (em’) | (em*) | (em) | (em®) (kg/m) (kg/m) |ELBOW FULL X 87| x 67X S"| X8 | X6 | X4
55 3.96 | 315.93 | 39.80 | 5092 11.30 314.4 | 31.24 | 78.39
105 457 | 31471 | 4584 | 5843 11.29 360.8 | 3598 77.79
< 20 6.35 | 31115 | 63.34 | 7985 11.23 4937 | 49.72| 76.04
=
= 30 8.38 | 307.09 | 8305 | 10340 | 11.16 638.5 | 65.19 | 74.07
w| STD. 405 9.52 | 304.81 | 94.01 | 11622 11.12 717.7 | 7379 7287 | |
F 40 10.31 | 303.23 | 101.6 12494 | 11.09 7715 | 7972 7222 | 56.2 | 140 |[47.2|44.6/42.7|41.4 {147 | 137 | 1238
xS 80S | 12.70 | 298.45 | 1241 15049 11.01 929.3 | 97.45] 69.96
60 1427 | 29531 | 1388 | 16663 | 10.96 1029 1089 | 68.49
80 17.48 | 288.85 | 168.2 | 19805 | 10.85 1223 132.06] 6555 | 92.7 | 26.4 |77.9 73.3] 701 (681 | 24.2 | 225 | 20.9
100 21.44 | 280.97 | 203.69 | 23403 | 10.72 1445 1599 | 62.0
XXS.120 25.40 | 273.05 | 2382 | 26710 | 10.59 1649 186.9 | 58.56 | 132.0
140 28.57 | 266.71 | 2650 | 29157 | 10.49 1800 208.0 | 55.87
160 33.32 | 257.21 | 3041 | 32511 10.34 2008 2387 | 51.96 | 168.0 141.0[133.0[127.0 476 | 40.3 | 37.2
i | MATERIAL : JS AB501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=0.000691T (D+1) D:mm, T:mm Wp=0.02466! (D-1) kg/m
Z | COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d2  kg/m
5| THICKNESS - 2_42 2
Ol Tyt | 25 30 40 50 65 75 100 125 | 10 | 175 200 | A=0.007854 (D%-&7) em®
& ' 1-0.000004309 (D -d*) em
2 5.9 7.3 9.9 12.8 17.2 20.5 29.0 38.3 (0* d) 3
| OWECHT | 55y | (36) | (3.8) | (4.0) | (42) | (44) | (49) | (54) 2=0.00009817 cm
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% A PIPING DESIGN DATA NPS 147 | PAGE

PIPING PARTS DIMENSION AND WEIGHT 350mm 19
1GHT
355.6 L:533.4 RATING A 8 C WE(EQ)
= S:3556  222.3 279 ¢ 330. 3 m 3
177.8 ‘—1 Tt STO. 86.9| 410 | 357 | 30.0
@) - XS 100.0| 432 | 351 | 31.7
&ﬁ & .tL @Bg I SCH.160/XXS
PP 90" ELBOW 45 W BONNEY FORGE'S STANDARD FITTING (kg)
£ ELB ELBO TEE REDUCE?NO CAP MIN| F’IF:(E o w WELDOLE T
,613,562,516,7, K99,
28,539 RED.TEE ! i
‘ [ 761 SZE | M| Q‘ ~
x12" |269.7 lﬁ i
x 8" | 247.7 @ S.0
x 6712383 ]
ELBOW+ELBOW MAX.SIZE
REDUCER+TEE+TEE+ELBOWS(90' & 457 ELBOW+REDUCER  OF BOSS—1"
D E
Qﬂ@ﬂﬂ 2 L LT
< iE |I|-J @ 'IF ol
[ [ 1
. = W.N
SO+ PIPE W.N SO+PIPE WN+ SO+PIPE WN4TEE MAX.SiZE
+90° ELBOW  +90° ELBOW +TEE - ) OF B0SS=1"
PIPE : ANS! B36.10 & 36.19 BW FITTING: ANS! B16.3 ROOT GAP+3mm
ANSI B16.5 WEIGHT OF FLANGE (kq)
TAPE CLI2SFF| CL.300 | CL.600 | CL.300 | CLBOO | CL.90O | CL.1500{ CL.2500 RATING <o WA BLIND
CL.ISORF| RF RF RJ RJ RJ RJ RJ
A 533 584 603 584 603 641 749 [ cLis0 34.7 56.2 63.5
B 35.0 54.0 76.3 62.0 77.9 97.0 149.3 vl L300 6.8 93.4 113.4
C 57.2 76.2 100.1 - - - - 2| _cL600 98.7 126.9 161.1
D 124 143 167 - - - - - |_CL.900 153.9 189.3 255.9
£ 127 142.9 171.5 150.9 1731 223.9 | 3143 Z! CL1S00 465.5 442.3
F 660 679 703 - - - - CL.2500
S igg i;?, Zig - e e &1 *Bolt Holes are lig" lorger thaon
' - bolt diameters.
J 409 425 454 433 456 506 597
K 155 170 195
N 225 240 270 245 270 320 410 L : ANSI B16.10
DA T s 7% s 78 3 2/ RATING & CONN. ANSI CL.2500 RJ
= 1O 12 20 20 20 20 20 16 Sw W, TWEIGHT
= MARK | L H wo| T
S 1L stwp 140 185 240 200 245 290 435 Y i - . (kg)
L MACH 1S 160 | RING NO.| R61 R61 R62 R63 w T %: GATE
S 5.6 4.8 20 5.6 2 S ™ [Gloae
B.C.D| 4763 | 5144 527.1 558.8 635 1 4 l—l
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE CHECK |CHECK \
ANS! CL.125FF ANSI CL.300RF ANSi CL.600RF ANSI CL.1500RJ
RATING & CONN. ANS| CL150RF ANSI CL.300RJ ANS! CL.600RJ ANSI CL.S00RY
< .
T TWRC;;” MARK L | H{w | T |t [ w | wl|lT|ULe|w®r|wi Tt |n| w1 |0 |w|wlrT
Zz * ™
; =2 N=|g R 381 1982 208 | 2351 752 [1am1 [ 685 | 98¢ | £S5 | 1962 762 14521038 | 1962 762 | 21231276
o o
< GLOBE
| - H 787 838 889 -
GATE  GLOBE check |cHEck | Z87 22 | 824 852 1038 1276
D=355.6 mm NSDE METAL |[MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE _ 2 SECTION | OF OF SECTION | oF OF
=112 m*/m i
SURF ACE D'dA’ AREA | INERTIA |GYRATION |MODULUS | PIPE | WATER | n . TEE REDUCER
THICK A I z Wp Ww R . . " , N
SCH (mm)t | (mm) (em?) | (em*) (cm) (em?)  |(kg/m) | (kg/m) |ELBOW FULL | X127 | X107 | x 87| x12" | X10" | % 8
58 3.96 | 34768 | 4375 | 6763 | 12.43 380.3 | 34.34| g4cs
10S 478 | 346.04 | 5268 | 8107 12.40 4559 | 4135 | 94.03
< 10 6.35 | 34290 | 69.67 | 10627 | 12.35 597.6 | 5469 | 92.35
=
= 20 7.92 | 339.76 | 86.51 | 13079 12.30 735.5 | 6790| 90.86
w| STO. 30 9.53 | 336.54 | 103.61 | 15524 12.24 873.0 | 8133| 88.95 1
& 40 1113 | 33334 | 1204 | 17885 | 12.19 1006 9455| 87.27 ! 790 62.3159.9(57.4 | 55.6 | 14.7 | 13.7 | 12.8
XS 1270 | 33020 | 136.8 | 20137 1213 1132 107.4 | 85.63 |
60 15.09 | 325.42 | 1B1.4 | 23443 | 12.05 1318 1265 | 83.20
80 19.05 | 317.50 | 201.4 | 28610 | 11.92 1609 1581 | 7917 | 132.0 105.0(100.0{86.0 | 55.6 | 49.3 | 45.7 | 42.2
100 23.83 | 307.94 | 248.4 | 34352 | 11.76 1932 19496| 74.48
120 27.79 | 300.02 | 286.2 | 38721 11.63 2178 22465 70.7
140 3175 | 29210 | 3230 | 42758 | 11.50 2405 | 2536 | 67.01
160 » 3571 | 284.18 | 358.9 | 46479 11.38 2614 2817 | 63.43 | 236.0 186.0/179.0[171.0 87.7 | 80.9 | 74.
;| MATERIAL : IS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m ).W=0.000681T (D+1) D:mm, T:mm Wp=0.02466¢ (D—-t) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN (  )=0.00943 (D+2T).(ks/m) t:mm, d:mm Ww=0.0007854 d2 kg/m
%[ THICKNESS _ 2.0 2
ol Mamyt | 2 30 a0 | 50 | s 75 | 100 | 125 | 150 | 175 | 200 | A=0.007854 (0%-¢%) em
= : : 1-0.000004909 (D -<, ) em
2 6.6 7.9 1.0 141 18.9 22.4 315 41.6 52.4 (©*-d") 2
. . . . . . ~ em?
E|OWHCHT ) 45y | 4e) | (48) | (50) | (54) | (58 | (610 | 6.7 | (7.2) 7=0.00009817 ——5——
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% PIPING DESIGN DATA NPS 167 | PAGE
PIPING PARTS DIMENSION AND WEIGHT 400mm 20
IGHT
406.4 1:609.6 RATING A 8 C WE(kg)
1 S- 406.4 254 304.8 355.6, 177.8
203.2 }-——1 _T.T_ T—I ‘ﬂ‘— STD.
7 ' XS
- @E % (} =8 SCH.160/%XS
T . . ' kg)
W 45 ELBOW BONNEY FORGE'S STANDARD FITTING (kg
PIPE 90" £LBO TEE REDUCE]F;22 CAP WELDOLET
663 , 613 , 917 867 615 RED. TEE
} I [ [ SIZE | M %
14" | 304.8 Rl )
ge | x ~
S e b 1S
G [0 s Th 50’
x 8" | 2731 .
ELBOW+ELBOW MAX.SIZE
REDUCER+IEE+TEE+ELBOWS( 90" & 4 x 6" 1263.7 £LBOW+REDUCER OF BOSS=1"
F G H J 95
l } . . i ,
@a @a& b/ s s
'SO+PIPE S0+PIPE WN + SO+PiPE WN4TEE MAX.SIZE
+90° ELBOW  +90° ELBOW +TEE ’ OF BOSS=1"
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 | CL.300 | CL600 | CL.900 | CL1500| CL.2500 RATING 5o WA BLIND
CL.150RF RF RF { RJ RJ RJ RJ RJ
A 597 648 686 648 686 705 826 CL150 442 73.2 81.6
B 36.6 57.2 82.6 65.2 84.2 100.1 163.6 w| CL.300 87.6 119.6 133.8
C 63.5 82.6 112.8 - - - - 2] CL600 143.0 181.7 224.6
D 131 150 180 - - - - o CL900 184.8 234.7 272.2
£ 127.0 146.0 184.2 154.0 185.8 2271 328.7 z[ cLis00 | 525.0 588.7
F 744 763 793 - - - - [ cL2500 ]
g Z;g Z;g Zg; 767 798 840 941 *Bolt Holes are lg" larger than
It diometers.
J 435 454 492 462 494 535 637 bo
K 160 180 210
N 225 240 280 250 280 325 425 L : ANSI B16.10
| DIA. 1" 1V4n Nz 114" 15" 1% 215" RATING & CONN. ANSI CL.2500 RJ
~— {NO. 16 20 20 20 20 20 16 <
= w W, T:WEIGHT | MARK | L H woT
S suo | 140 195 260 215 265 305 475 e = (ke)
L MACH 120 165 | RING NO.| RS65 R65 R66 RE7 w s Nzl@ GATE
S 5.6 4.8 4.0 7.9 2 o ° N Toose
>
B.C.D| 5398 571.5 603.3 616 704.9 L (i L——i
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE CHECK |CHECK
| ANSI CL.125FF ANSI CL.300RF ANSI CL.600RF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANSI CL.300RJ ANSI CL.600RJ ANS! CL.900R/
= Y TIWE'(?;T vk [ L m lw ]t e [ wwl oo lmlwlrlo]lalwlr o |n]wlr
2 Z i z 12371508 | 236 | B38 gy
o xg I§ ~ GATE | 406 | 5655%5| 816 | 775 | 854 |2057| 686 |1270| 334 | 2127 | 762 |1919 |1140 | 2178 914 | 2948|1407
e
GATE  CLOBE CHECK |[CHECK
ours?;:%m mm2 INSIDE Ss;ggLN MOMOEFNT RA%I;JS SECTION WE;?HT wz(;c;m WEIGHT OF FITTING  (kg)
=1.28 m*/m A o R
SURFACE / PA | aren | neRTA |ovRATION MODLZ’LUS PPE | WATER | 3 | oo TEE REDUCE
THICK A f Wp W ‘ . . . . . .
SCH. (mm)t | (mm) (em?) | (em*) (cm) (em?)  |(kg/m) | (kg/m) |ELBOW FULL | X147 | X127 | X107 | X14" | X127 | X10
55 419 | 398.02 | 52.94| 10708 | 14.22 526.9 | 4156 | 124.4
105 478 | 396.84 60.31 | 12162 14.20 598.5 | 47.34| 123.7
< 10 6.35 | 39370 | 79.81 | 15970 14.15 785.9 | 62.64 | 121.7
=
< 20 7.92 | 350.56 | 99.15 | 19688 14.09 968.8 | 77.83] 119.8 74.3
w| ST 30 9.52 | 387.36 | 118.7 | 23386 | 14.04 1151 93.17 | 117.8 89.0
T| XS 40 12,70 | 381.00 | 1571 | 30467 | 13.93 1499 1233 | 1140 | 118.0 | 26.7 |87.7|84.7 824|799 | 411 |39.2 | 36.8
60 16.66 | 373.08 | 204.0 | 38804 | 1379 1909 1601 | 109.3 | 153.6
80 21.44 | 36352 | 259.3 | 48184 | 1363 2371 203.5 | 103.8 | 194.0 | 49.0 |144.0140.0/136.0{131.0| 67.7 | 64.5 | 80.3
100 26.19 | 354.02 | 312.8 | 56800 | 13.47 2795 2456 | 98.43 | 235.2
120 30.96 | 344.48 | 3652 | 64781 | 1332 3188 286.6 | 932 | 274.0
140 36.53 | 333.34 | 4245 | 73299 | 13.14 3607 333.2 87.27 | 318.8
160 40.49 | 325.42 | 4654 | 78857 | 13.02 3880 365.4 83.20 | 3425 % 1
i | MATERIAL © JS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m®),W=0.000691T (D+T) D:mm, T:mm Wp=0.02466t (D-t) kg/m
2| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN (  )=0.00943 (D+27).(kg/m) t:mm, d:mm Ww=0.0007854 d2 , kg/r2n
IS ICKNESS - 2_4
© TH(f]m)FT 25 30 40 50 65 75 100 125 150 175 200 | A=0-007854 (D%-d%) cm®
z : 1-0.000004309 (D4 —-dA) cm
2 75 9.0 12.3 15.8 211 24.9 35.0 46.0 57.6 (0" -d") 3
. — - — - cm
B OWEGHT ) 5oy | 51y | (54) | (58) | 59) | 61 | 67 | (7.2 | (7.8) 2=0.00009817 =75
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% PIPING DESIGN DATA NPS 18 PAGE
PIPING PARTS DIMENSION AND WEIGHT 450mm 21
WEIGHT
457.2 L:68 RATING A B C
228.6 S:45 285.8 342 3 381 o 20 3]s £ (ko)
2 -ﬂ— l STD.
%% i )
D) @ '
i B SCH.160/%X5
PIPE 90" ELBOW 45 ELBOW REDUCER CAP MIN plPE BONNEY FORC\E,'E?—D%TLAEI:JFDARD FITTING (kq)
1375
_ 727 . 689 , 1032 , 975 692 RED.TEE .
} l 7 978_ szE | M |
: M ls X168 | 330.2 Q
[ W‘ = x14" | 330.2 2
12" | 320.5 @ =
x10" | 307.8 '
2 ELBOW+ELBOW MAX.SIZE
REDUCESHEHTEE+ELBOWS(90 & 457) x8 298.5 ELBOW+REDUCER OF BOSS=1"
c‘ ] hj‘] G I_H_I . N ]m!
. "'- e/ s
||Il T
. W.N
SO+PIPE SO+PIPE WN+ S0+PIPE WN+TEE MAX.SIZE
+90° ELBOW  +80° ELBOW +TEE ) OF BOSS=1"
PIPE : ANS| B36.10 & 36.19 BW FITTING: ANSI B16.8 ROOT GAP+3mm
ANSI B16.5 WEIGHT OF FLANGE (Kg)
125FF . el . [
TAPE CLI25FF| CL.300 | CL.600 | CL300 | CL.600 | CL.900 | CL.1500| CL.2500 RATING <o W BLIND
CL.ISORF|  RF RF RJ RJ RJ RJ RJ
A 635 m 743 7n 743 | 787 914 CL.150 51.9 86.1 99.8
B 39.7 60.4 89.0 68.4 90.6 114.3 179.5 | CL.300 108.7 150.5 179.2
c 68.3 88.9 123.9 - - - - 2| L8600 174.0 2211 285.8
D 155 176 211 —~ - - _ = |_CL900 261.2 318.9 385.6
E 139.7 158.8 190.6 166.8 192.2 241.3 | 3445 Z| CL.1500 687.2 793.7
F 844 865 200 - - -~ -z CL.2500
G 829 848 879 856 881 930 1033 .
H 501 522 557 mig& (Fj%%l;setoerri g lorger thon
J 486 505 537 513 538 587 690 i =
K 185 205 240
N 255 275 305 285 310 355 460 L : ANSI B16.10
[ DIA. 1A 1 19" 11/ 1% 17" 294 RATING & CONN. ANSI CL.2500 RJ
= [NO 16 24 20 24 20 20 16 <
= [NO. = w W,  T:WEIGHT | Bl owl
SlLSTu | 155 205 280 | 220 285 345 535 g4 o ~ (kg) | MARK | L
L MACH | 125 170 |RING NO.| R69 R69 R70 R71 w HD N=z|& GATE
. S 5.6 48 4.8 7.9 2 S S N o ose
5.C.D| 5778 | 6287 | 6544 6858 | 7747 >y 1Ly .
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE  CHECK |CHECK
ANSI CL.125FF ANS! CL.300RF ANSI CL.6QORF ANS| CL.1500RJ
RATING & CONN. ANSI CL.150RF ANSI CL.300Rd ANSI CL.600RJ ANSI CL.900RJ
<C .
R W, T W%‘(g';T MARK | L | Wl wl T L [ lwlTt|v ]| H | w|[ T [w | w| T |UL | H|Ww][T
e Z z TZ45 610 [ 526 | 914 1097
g Ig g N GATE 432 27261 | 686 866 | 930 2324| 762 | 1687 1095 2381 914 | 32661232 1559
-
3 GLOBE
S 1
GATE  GLOBE CHECK |CHECK
D=457.20 mm INSIDE | METAL  [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OQUTSIDE _, 44 SECTION | OF OF SECTION | or OF - -
SURFACE = m?/m D'dA- AREA | INERTIA |GYRATION |MODULUS | PIPE | wATER 9}2 TEE REDUCE
THICK A ! Wp Ww L CAP - N . om
SCH | oo | om) | (e?) | em®) | (em) | (em®) |ka/m) | (ka/m) |ELSOM Futt || et oz | s | x147 | 2
55 419 | 448.82 59.63 | 15299 16.02 669.2 | 46.81| 158.2
108 478 | 447.84 67.94 | 17385 | 16.00 760.4 | 53.33] 157.4
< 10 6.35 | 444.50 89.94| 22858 | 15.94 9998 | 7060 155.2
= 20 7.92 | 44136 | 111.8 | 28216 15.89 1234 87.75| 153.0 | 94.3
°lsm 952 | 43816 | 1339 | 33560 | 15.83 1468 105.1 | 150.8 | 112.5
< 30 1113 | 43494 | 156.0 | 38820 | 15.78 1698 1224 | 1486 | 1315
XS 12.70 | 431.80 | 177.3 | 43839 15.72 1918 139.2 | 146.4 | 148.9
40 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 | 5.0
L 60 19.05 | 41910 | 262.2 | 63047 | 15.51 2758 2058 | 138.0 | 222.3
80 23.83 | 409.54 | 324. 76400 | 15.35 3342 2547 | 131.8 | 274.0 | 69.0 |204.4/195.0[191.0|186.0] 91.4 | 86.3 | 82.7
100 29.36 | 398.48 | 394.6 | 90724 | 15.16 3968 309.8 | 124.7 | 334.1
120 3492 | 387.36 | 463.5 | 103973 | 14.98 4528 3636 | 117.8 | 391.5
140 39.67 | 377.86 | 520.4 | 114422 | 14.83 5005 4085 | 1121 | 440.2
160 4524 | 366.72 | 5855 [125712 | 14.65 5499 459.6 | 1056 | 495.0
v | MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/ms),W=0.0006917 (D+T) D:mm, T:mm Wp= 0.024660 (D-t) ka/m
Z| COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm. d:mm Ww=0.0007854 d2 , kg/;1
Lo 2
S| THICKNESS A=0.007854 (D*-d“) cm
25 4 0 65 75 v 150 175 200
] (mm):T 30 ° > 100 125 1-0.000004909 (D:-d:) et
2 8.4 10.1 13.6 17.6 23.5 27.5 385 50.4 62.9 76.3 (0*=d") 3
E| WO 1 se) | s | 59 | 6 |59 | 6D | 02 | 08 | (83) | (89 2=0.00009817 =
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% PIPING DESIGN DATA NPS 20" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 500mm 22
1 WEIGHT
508.0, L:762.0 RATING A B | ¢
S:508.0 317.5 381.0 508 3 3 8 {kg)
254.0 i_l H= ™ STD.
, e XS
‘@‘ D SCH.160,/XXS
PIZPE 90" ELBOW 45 ELBOW TEE REDUCER CA MIN P|PE BONNEY FORGVE!;?_DSOlﬁE\NfDARD FITTING (kg)
892 L 765 , 1146, 1083769 RED. TEE 1527 K _7"5
1~ szE | M I
‘055 X8 | 368.3 % |
x16” | 355.6 R
@@@ o o e : u
x12" | 345.9 @ - 5.0
110" | 333.2 : -
) ELBOW+ELBOW MAX.SiZE
REDUCER+TEE+TEE+ELBOWS(90 & 457) x8” | 323.9 ELBOW+REDUCER OF BOSS=1"
D £ G H N n
B ¢ J $ : i
- L
@ &/ s
[Tt
5 WN
"SO+PIPE SO+PIPE WN+ SO+PIPE MAX.SIZE
+90° ELBOW  +90° £LBOW +TEE OF 80Ss=1"
PIPE : ANS) B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
ANS| B16.5 WEIGHT OF FLANGE (Kg)
125F } . . 2 1 1250
TAPE CL.125FF| CL.300 { CL.BOO | CL300 | CL.600 | CL.200 | CL1500 | CL.2500 RATING S0 W BLIND
CL.150RF RF RF RJ RJ RJ RJ R
A 698 775 813 775 813 875 984 CL.150 61.7 109.7 129.3
B 42.9 63.5 95.3 73 98.5 120.7 195.3 w| CL.300 134.5 184.4 229.1
C 73.0 95.2 133.4 - - - - £] cL600 222.0 278.2 367.4
D 160 182 220 - - - - > | CL.800 317.9 399.3 487.6
£ 144.5 161.9 196.9 171.5 200.1 260.3 | 3733 Z[ CcL1500 852.6 1009.3
F 925 947 985 — — - - CL.2500
G | 910 927 962 937 965 1025 1138
H 544 566 604 *EOR I(;l_oles tcrre Vg larger than
J 529 546 581 556 554 54d 757 olt diameters.
K 190 210 250
N 260 280 315 290 315 375 490 L : ANSI B16.10
DIA. 14" 1V 1% /g 155" 7 3 | RATING & CONN. ANSI CL.2500 RJ
~ | NO. 20 24 24 24 24 20 16 < -
5 =0 w W, TWEIGHT | M H w| T
Q[LsTu [ 165 210 295 235 305 370 575 slti - (kg) ARK | &
L MACH | 140 185 |RING NO.| R73 R73 R74 R75 w =e N=z|® GATE
s 5.6 4.8 4.8 95 2 S S N To et
B.C.D| 635 | 6858 | 7259 \ 749.3 | 8319 T e
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE CHECK |CHECK
ANSI CL.125FF ANSI CL.300RF ANSI CL.600RF ANSI CL.1500RJ
RATING & CONN. ANS| CL150RF ANSI CL.300RJ ANSI CL.600RJ ANSI CL.900RJ
2l u T:WEL‘;S'T MARK | L | H | w | T L J Hlwl Tt |oe | w w71 v|rlwl[T]L|H][Ww]|T
= z Z 13341610 | 780 TG4 [
W I§ :% GATE | 457 | 5570| 962 1066 1010 12534] 914 [ 2105 1900 | 2654| 914 | 4445|1334 1686
< GLOBE
S e L—i
GATE  GLOBE CHECK |CHECK
D=508.00 mm INSIDE | METAL  [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE _ 2 SECTION | OF OF SECTION | oF oF -
SURFACE =1-39 m*/m D':- AREA | INERTIA |GYRATION |MODULUS | PIPE | waTer| 90 TEE _ REDUCER
THICK A [ Z Wp Ww LR CAP - - - - 5 N
SCH. (mr)t | (mm) | (em?) | (em*) | (cm) (em3) |(kg/m) | (kg/m) |ELBOW FULL | X18" | X161 X14" | X18™ | X167 | X14
55 478 | 498.44 | 7557 | 23923 | 17.79 9418 | 59.32] 1951
105 554 | 496.92 | B87.45 | 27603 | 17.77 1087 68.64 | 193.9
< 10 6.35 | 49530 | 100.1 | 31487 | 17.74 1240 78.55 ] 192.7
=l sm 20 9.52 | 488.96 | 149.1 | 46326 | 17.63 1824 170 | 187.8 |139.8
ol xs 30 12.70 | 48260 | 197.6 | 60643 | 17.52 2387 1551 | 182.9 | 184.5
o 40 15.09 | 477.82 | 2337 | 71037 | 17.44 2796 183.4 | 179.4 | 2200 | 541 [163.3[158.0{152.0[149.0| 88.6 | 84.0 | 79.7
60 20.62 | 466.76 | 315.7 | 93919 | 17.25 3697 2478 | 1711 | 296.4
80 26.19 | 45562 | 396.4 | 115379 | 17.08 4542 311.2 | 163.0 | 372.0 | 93.8 |277.0[266.0[258.0253.0{150.0 |142.0 | 135.0
100 32.54 | 442.92 | 486.1 | 138000 | 16.85 5432 3815 | 154.1 | 456.2
120 3810 | 431.80 | 562.4 | 156268 | 16.67 6152 4415 | 146.4 | 5284
140 44.45 | 41910 | 647.3 | 175477 | 16.46 £308 508.1 | 138.0 | 607.5
160 50.01 | 407.98 | 719.6 | 190922 | 16.29 7516 564.8 | 130.7 | 676.0
«i| MATERIAL : S A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=0.0006917 (D+T) D:mm. T:mm Wp=0.024661 (D-1) kg/m
Z| COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d? , kq/rzn
b 2
S| THICKNESS A=0.007854 (D*-d“) cm
25 30 40 50 65 75 100 125 150 175 200
S (mm): T : 1-0.000004909 (D‘—dj) et
2 9.2 1.2 15.2 19.4 25.7 30.1 42.0 54.8 68.2 82.5 (0*-d") 3
WEIGHT = A~ 7 ¢cm
gl e (6.1) (6.2) 6.5 | (6.7) | (7.0) (7.2) | (7.8) (8.3) (89) | (95) Z=0.00008817 D



http:D=50S.00

n
% PIPING DESIGN DATA NPS 227 | PAGE
PIPING PARTS DIMENSION AND WEIGHT 550mm 23
558.8 L:838.2 a9 soso s 90 .
279'4_ S: E_]B 342.9 ___] 2‘ 4 31 84
|
&y | | |-
N Jﬂé D_ = WEIGHT OF FLANGE (kg)
PIPE 90" ELBOW 45 ELBOW TEE REDUCEZN CAP MIN.PIPE . RATING S0 WN BUIND
1 11
L 930 \841 1260 | 1154 830 RED.TEE 1 4
SZE | M . g CL.1SO 83.8 101.9 160.8
1173 x20" | 406.4 \ g CL.300 167.6 210.6 289.9
x18” 3937 ‘ S| _CL600 2673 326.2 453.0
‘.ﬂ~5l ”" {[% X16" | 381.0 = 3 : =1 1900
x14" | 3810 @ - S.0 w | CL1S0
x12" [ 3713 ELBOWHELBOW  MAXSIZE 3| CL300
REDUCER+TEE+TEE+ELBOWS 90" & 457) x10" | 358.6 ELBOW+REDUCER  OF 80SS=1" g CL.600
3 F 6 ., , , ) N 1§ CL.900 |
‘H ] } { ‘ I S| cLiso 83.8 101.9 160.8 |
A ‘ A s | cL300 167.6 210.6 289.9
illls’ ) @ ||lma‘ i | CL600 267.3 326.2 453.0
= jimg j 3
1 1 e 2| cL900
'SO+PIPE SO+PIPE WN+ SO+ PIPE WN+TEE  NAXSIZE
+90" ELBOW  +90° ELBOW +TEE ‘ OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSi B16.9 ROOT GAP+3mm
TAYLOR FORGE (S.0 AND W.N) AP1 605 (W.N.ONLY) MSS SP44 (W.N.ONLY)
TAPE CL150 | CL.300 | CLBOO | CLS00 | CL1S0 | CL.300 | CLBOO | CL.900 | CL.150 CL.300 CL.600 CL.900
RF RF RF RF RF RF RF RF RF RFE | RY RFE | RJ RF RJ
A 740.4 | 838.2 870.0 7493 838.2 870.0
B 46.0 66.6 101.6 46.0 66.5 | 77.7 | 101.6 | 106.4
C 73.0 101.6 139.7 ‘
D |
£ 149.2 165.1 203.2 149.4 | 1650 | 176.2 | 203.2 | 208.0
F
G 290 1006 1044 990 1006|1017 1024 | 1049
H
J 571 587 625 572 587  |538 525 | 630
K
N |
— | DIA. /4" 15 7 1/, 14" 7
S [NO. 20 24 24 20 24 24
L \
RING NO. 1‘ R8I RS
s ! % | _
B.C.D| 6922 [ 743 7777 | 6922 | 743|745 | 7777 | 7777
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN.
T T T T
= MARK [ L [ H w i T L mlw T win oAl w]T L |Hd | wIlT
o
%
-
<
>
D=558.8 mm ( INSIDE | METAL  IMOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE _, 5¢ SECTION | OF OF SECTION | oF OF -
SURFACE =1-76 m%/m D‘df‘\« AREA | INERTIA |GYRATION |MODULUS | PIPE | WATER 9}2 TEE REDUCER
THICK A ! Z Wp W L CAP | x5 | x15" " - "
ScH. (mm)t_ | (mm) (cm?) | (em*) (cm) (em3) |(kg/m) |(kg/m) |ELBOW FULL | X207 X18" | x18™ | X20" | X18" | X6
55 478 | 549.24 | 8320 | 31924 | 19.59 1142 | 6530 236.8
10S 5.54 | 547.72 | 96.29 | 36843 | 19.56 1319 | 7558 | 2356
- 10 .35 | 546.10 | 110.21 | 42053 | 19.53 1505 | 86.51 | 2342 | 1148 85.3|83.1]81.2|79.5] 42.3 | 40.4 | 38.6
~| sm 20 9.52 | 539.76 | 164.28 | 61977 | 19.42 2218 | 1290 | 2288 |169.4 126 123 120 | 117 | 62.4 | 59.6 | 56.9
3 XS 30 12.70 | 533.40 | 217.88 | 81271 19.31 2908 | 171.0 | 2235 | 225.2 167 1163 | 159 | 156 | 83.0 | 79.2 | 75.6
e 15.88 | 527.04 | 270.85 | 99888 | 19.20 3575 | 2126 | 2182 | 282.0
60 22.22 | 514.36 | 374.57 | 135044 18.99 4833 | 294.0 | 207.8 | 400.
80 28.57 | 501.66 | 475.91 | 167743 | 18.77 6003 | 3736 | 197.7 | 490.7
100 34.92 | 488.96 | 574.72 | 198051 | 18.56 7088 | 4511 | 187.8 | 606.4
120 41.27 | 47626 | 671.00 | 226088 | 18.36 8091 | 5267 | 1781 | 704.8
140 47.62 | 463.56 | 764.74 | 251969 | 1815 3017 | 6003 | 168.8 | 802.0
160 53.97 | 450.86 | 855.95 | 275808 | 17.95 9870 | 6719 | 159.7 | 896.8 |
| a |
vi| MATERIAL : JiIS A950!1 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m?),W=0.000691T (D+T) D:mm, T:mm Wp=0.02465( (D-1) *kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 92 , kg/rzn
L 2
S| THICKNESS A=0.007854 (D*-d°) cm
25 30 40 50 65 75 100 125 150 175 200
£| (o) 1-0.000004909 (D —d:) e’
o 10.1 121 16.5 211 27.9 328 | 455 59.0 73.5 88.7 104.9 (0*-d") 3
W 6 |68 | 0.0) | 02 | 78 | 08 | @3 | @9 | 95 | (00) | (0.5) | 2=000008817 ~—5— €




”
% PIPING DESIGN DATA NPS 247 | PAGE
PIPING PARTS DIMENSION AND WEIGHT 600mm 24
WEIGHT
609.6 L:914.4 0 RATING A B o
it <. 509.6 381 431.8 508.0. 2667  3184)3 (kg)
a : STD.
- s |
%) © = X2
ya - Jﬂé -D» a3 SCR.160,/%XXS
PIPE 90" ELBOW 45 ELBOW g REDUCER  CAP MINPIPE BONNEY FORGE'S STANDARD FITTING (kg)
943 | 867 , 1343, 1298922 RED.TEE 42832,
|
1303 e | M
x20" | 431.8 \
18" | 4101 -
éﬂ.ﬁé@{
x14” | 406.4
x12" | 396.7 ELBOW+ELBOW MAX.SIZE
REDUCEDR+TEE+TEE;ELBOWS(QO & 45) ELBOW +REDUCER  OF BOSS=1"
c}ﬂ B J
- ’ @ "'-
lll '
"SO+PIPE SO+PIPE W+ SO+PIPE WN+TEE MAX_SIZE
+90° ELBOW  +90° ELBOW +TEE ) OF BOSS=1"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANS| B16.9 ROOT GAP+3mm
ANSI B16.5 [ WEIGHT OF FLANGE (Kg)
T
TAPE CL125FF| CL300 | CLBOO | CL300 | CLBOO | CL9OO | CLIS00| CL2500| .. S0 WA BLIND
CLASORF|  RF RF RJ RJ RJ RJ RJ
A 813 914 940 014 940 1041 1168 CL.150 87.4 157.5 195.0
B 47.7 69.9 108.0 8i.1 112.8 155.6 223.9 w! CL300 203.0 274.7 358.3
C 82.6 106.4 146.1 - - - - 2| cLe00 312.2 399.4 566.7
D 170 193 233 - - - - - CL.900 607.7 918.3
£ 152.4 168.3 209.6 179.5 214.4 308.0 4271 Z [ cLasoo | 1366.8 1644.3
F 1087 110 1150 - - - - CL.2500 |
G 107 i 1127 9 11 1
E 60050 6028; gég 1697 132 225 1345 ] %Bolt Holes ore 1z lorger than
| meters.
J 587 603 644 614 649 743 862 bolt diemete
K 200 220 260
N 270 | 285 325 295 330 425 545 L : ANSI B16.10
DIA. 1Ya" 115" 17/ s 18" 2V 3l5m RATING & CONN. ANS| CL.2500 RJ
~ [ND. 20 24 24 24 24 20 16 < I
o W W, TWEIGHT | H Wl T
B[Lsw | 180 240 335 265 350 470 655 =] - (ko) MARK | L
L MACH | 150 205 [RING NO.| R77 R77 R78 R79 w x| & —T GATE
S 54 | 56 5.6 111 2 o ™~ GLOBE
>
8 .C.D| 7493 812.8 | 838.2 | ] 301.7 | 990.6 | e 4——4 T
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED GATE  GLOBE  CHECK |CHECK |
ANS) CL.125FF ANSI CL.300RF ANSI CL.BOORF ANSI CL.1500RJ
RATING & CONN. ANSI CL.150RF ANSI CL.300RJ ANSI_CL.600RJ ANS! CL.9O0RJ
Sl Y T:W%L%;” wark L [ wlow Tl wl ool w o wl L m|w]T
S zZ = 513 T207 {1133 [ 2o b 1397
W = =g ~ GATE | 508 | o3¢ | 762 | 1586 1163 @ogey 914 | 3348| 173432001067 | 5352|1568 1972
2 : = |oLose e
>y H )
GATE  GLOBE CHECK |CHECK | |
D=609.6 mm NSiDE | METAL |MOMENT | RADIUS | - WEIGHT | WEIGHT WEIGHT OF FITTING  (kq)
OUTSIDE _ 2 SECTION | OF OF SECTION | oF OF -
SURFACE =1:92 m/m D'dA~ AREA | INERTIA |GYRATION [MODULUS | PIPE | wATER | 90 TEE REDUCER
THICK | Z Wp Ww LR CAP N - . . B n
SCH. ()t | (mm) | (em?) | (em*) | (em) (em?3) |(kg/m) | (kg/m) |ELBOW FULL | x207| a8 | xis” | x20 | x18” | x16
55 554 | 598.52 | 105.1 | 47959 | 21.36 1573 82.52 | 281.4
10 105 6.35 | 596.90 | 120.3 | 54752 | 21.33 1796 | 94.46 | 279.8 94.3] 92.3] 90.3 445 | 42.7
<| S0 20 9.52 | 590.56 | 179.5 | 80808 | 21.22 2651 | 140.9 | 2739 | 198.8 139 [136 [133 65.7 | 133
=] xs 12.70 | 584.20 | 2382 | 106118 | 21.11 3481 | 186.9 | 268.0 | 270.0 185 | 181 (177 177 1177
o 30 1427 | 581.06 | 266.9 | 118312 | 21.05 3881 | 209.5 | 2652 | 301.6 : :
& 40 17.48 | 574.64 | 3252 | 142637 | 20.94 4679 | 2552 | 259.3 | 365.0| 89.7 |252/0[243.0[237.0(232.0|119.0 | 114.0 | 109.0
60 2461 | 560.38 | 452.3 | 193824 | 20.70 6358 | 355.0 | 246.6 | 509.7
80 30.94 | 547.72 | 562.5 | 236110 20.49 7746 | 439.2 | 2356 | 635.0|160.0 [437.0/420.0/410.0/401.0|206.0 [197.0 | 189.0
100 38.89 | 531.82 | 697.3 | 285220 | 20.22 9357 | 547.3 | 2221 | 786.1
120 46.02 | 51756 | 814.8 | 325674 | 19.99 10684 | 639.6 | 210.4 | 9183
140 52.37 | 504.86 | 916.8 | 358995 | 19.79 11777 | 719.6 | 200.2 | 1033
160 59.54 | 490.52 | 1028.9 | 393714 | 19.56 12916 | 807.6 | 189.0 | 1160
5| MATERIAL : JS AG501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=0.0006917 (D+1) D:mm, T:mm Wp=0.024661 (D-1) kg/m
Z| COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN (  )=0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 d? kg/rzn
b 2_ 42
S| THICKNESS A=0.007854 (D?-d*) em
25 30 40 50 65 75 100 125 150 175 200
2| (om)T 1~0.000004909 (D4—d:) e
e 1.0 13.2 18.0 22.9 30.4 35.4 4901 63.4 78.8 94.8 111.8 (0*-d*) 3
)W | g | gy | 08) | 08 | 8D | B3 | @9 | 65 | (00| (05 | (na) | 2=0.00008817 ~—5— cm




% PIPING DESIGN DATA NPS 26" | Pace

PIPING PARTS DIMENSION AND WEIGHT 550mm 25
660.4 L:990.6 w0 53 266.7 90
5304 S:660.4 4054 ; 609 T 34843
i B WEIGHT OF FLANGE (kg)
PIPE 90" ELBOW 45T ELBOW  ygf REDUCER CAP MIN.PIPE RATING 5.0 WN BLND
. 1108 9 4 1489 1400 983 RED.TEE 1984 K 125, _
f S7E | W ! g[ _cLizs 106.6 117.9
I [ 1390 TR % Sl cLizs 4756 54.4 183.7
* . (s
27 T 4895 % J S [ CL250 240.4 2404
é’{ —Z3 g ' = = CL350 102.1 11 263.1
x20 457.2 @ - - :
G S Tare G) = 250 SARED
0 : ‘ CL.300 238.2 303.5 475.7
x16” | 431.8 ELBOW+ELBOW MAX SIZE &
REDUCEg+TEE+TEE+ELBOWS(90 & 457 ELBOW+REDUCER OF B0SS=1)%- o [ CLEOD 430.4 464.3 5908
' HE ‘ . N 125 =| CL90O
ll| |II
||l\|
" S0+PIPE SO+PIPE WN+ SO+PIPE W.N+TEE MAX.S!ZE
+90" ELBOW  +30° ELBOW +TEE ) OF B0SS=1/4}
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm ‘\
TAYLOR FORGE (S.0 AND WN) ANS| B16.47 SERIES B (W.N)(API-505) ANSI B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL125 | CL175 [CL.250RF|CL.350RF| CL150 | CL.300 | CL.600 | CL.S00 | CL.150 CL.300 CL.600 CL.900
FF RF RF RF RF RF RF RF RF RF RJ RF RJ RFE [ R
A 870.0 800.1 971.6 831.9 | 7858 866.6 | 889 1022.4 | 870 9716 1016.0 1085.9
B 50.8 34.9 71.4 63.5 411 88.9 1.3 | 1348 68.3 792 | 91.9 | 1143 | 1207 | 1460 | 157.2
C 85.7 69.9 120.7 114.3
D 173 157 208 201 "
E 127 85.7 147.6 127.0 88.9 1445 | 180.8 | 258.8 | 120.7 | 184.2 | 196.¢ | 2286, 235 2921 | 303.2
F 1166 151 1201 1185 1
G 121 1079 1141 1121 1083 1138 1174 1252 1114|1178 1191 1223 | 1229 | 1286 | 1297
H i
J 625 584 646 625 587 643 679 757 612.0 | 683 |695 727 | 733 790 | 802
K
N
- |DIA. 2N 7 I Yo | 1 k| 2Va | I/ Y /Y 2%"
2 [ No. 24 28 28 28 36 32 28 20 24 28 28 20
“lL 140 260 337 425
RING NO. Re3 RQ3 R100
S \
85.C. 0 l | 7445 | 8031 806.5 | 901.7 806.5 | 876.3 | 876.5 | 914.4 | 914.4 | 952.5 | 9525
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN. CL.150% RF CL.300# RF CLB00Y¥ RF | CLS0Of RF
<
: N MARK L H W T L H W T L H W T L H W T L H w T
2 AT
L L
g o - BUTT
WAFER
Check  BUTT.VA
D=660.4 mm METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE _, 5 NSIDE Hsperion | o Of SECTION |~ oF OF )
SURFACE =207 m?/m D';- AREA | INERTIA |GYRATION |MODULUS | PIPE | waTer | 90 TEE REDUCER
THICK A 1 Zz Wp Ww LR CAP -
S Ly mm) L emd) | em®) | (em) | (em?) fkasm) | (ko/m) |eLmow rx [x [x [x o [x |x
6.35 | 647.70 | 130.5 -] 69780 2113 | 1024 | 3295 | 150.7
10 7.92 | 64456 | 1623 | 86412 | 23.07 2617 | 127.4 | 326.3 | 200.3
<|_s™® 9.53 | 641.34 | 194.9 | 103217 | 23.01 3126 | 1530 | 3230 | 2372
< 1113 | 638.14 | 227.0 | 119689 3624 | 1782 | 319.8
ol %s 20 12.70 | 635.00 | 258.4 | 135574 | 22.90 4105 | 2028 [ 316.7 | 316.0
= 15.88 | 628.64 | 321.5 | 167073 5059 | 2522 | 3104
19.05 | 622.30 | 383.8 | 137536 5982 | 3011 | 304.2
2223 | 615.94 | 4457 | 227174 6879 | 3495 | 2980
25.40 | 609.60 | 506.7 | 255819 7747 | 3975 | 2919
yi| MATERIAL : IS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m>),W=0.000631T (D+T) D:mm, T:mm Wp=0.024661 (D-1) *kg/m
=| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT N ( )=0.00343 (D+2T), (kg/m) tmm, d:mm Ww=0.0007854 d2 , kg/rzn
L T 2
S| THICKNESS ’ A=0.007854 (D%~d?) cm
25 40 50 65 75 100 125 150 175 200
g (me): T - 2 1-0.000004909 (D"—d:) e’
2 1.9 14.3 19.4 244 | 326 38.1 52.6 67.8 84.0 101.0 118.8 ‘_d) 3
E| YT Lo | 09 @) | 6o | 68 | &9 | 65 | (00 | (08 | (10) | (moy | z=0.00008817 e




1
PIPING DESIGN DATA NPS 28" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 700mm 26
711.2 L:1066.8 90
Iﬂ_ S:711.2 438.2 5217 ]609@1 TT 3 84“3
1 - i . .
3 © =
% - &g D— - WEIGHT OF FLANGE (kq)
PIPE 90" ELBOW 45 ELBOW et REDUCE;17 CAP MIN.PIPE ) RATING 50 WN BLIND
3 K 1
1133 1044 , 1591 ,1508]06 - L
j{ g RED.TEE T gl CLi2s 122.5 133.8
1498 Sz | Sl cLis 52.2 59.0 222.3
=S x26" | 520.7 “S I g1 cL250 290.3 285.8
‘ - 4 = : : :
_Q ‘////‘ x24" | 508.0 3 =| =[ cL3%0 113.4 117.9 340.2
) pa w
: x22° | 485.3 O =2 % 5.0 3| cLiso
x20" | 482.6 | o | CL300 326.2 366.9 577.6
. ) - ELBOW+ELBOW MAX.SIZE »
REDUCE§+TEE+TEE+ELBOWS(90 & 45) | 8 469.9| £L50w+REDucER OF BOSS=1/5" o | CL60O 486.9 532.3 792.7
ﬂ N 225 | %[ clsoo
Eﬁ% {93@ Z {E@ j@@ -
W-N 1]
"SO+PIPE SO+PIPE WN+ S0+PIPE WNsTEE  MAXSIZE
+90° ELBOW  +50° ELBOW +TEE ) OF BOSS=1)5"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
TAYLOR FORGE (S.0 AND WN) ANSI B16.47 SERIES B (W.N)(API-505) ANSI B16.47 SERIES A/MSS SP—44 (W.N)
TAPE CL125 | CL.175 |CL.250RF|CL.350RF| CL.150 | CL.300 | CL.600 | CL.900 | CL.150 CL.300 CL.600 €L.900
FF RF RF RF RF RF RF RF RF RF RJ RFE | RJ RFE | R
A 927.1 850.9 | 10351 | 8827 | 8367 | 9208 | 9525 | 11049 | 9271 1035.1 1073.2 1168.4
B 52.4 349 74.6 63.5 245 88.2 | 1222 | 1539 71.4 859 | 986 1175 | 124.0 | 1491 | 160.2
C 87.3 59.9 127.0 114.3
D 174 157 214 201
3 128.6 85.7 150.8 | 127.0 | 952 14G 4 196.0 | 2827 | 1255 | 196.9 | 209.6| 241.3 | 247.7 | 304.8 | 316.0
F 1244 1227 1284 1271 |
G 1198 1156 1221 1197 1165 1219 1267 1353 195 | 1267 | 1280 | 1311 | 1318 | 1375 [ 1386
H |
J 652 609 675 551 619 573 721 | 806 549 721 733 | 765 | 7 829 840
K | |
N |
— [ DA War [ e | e v Yo Zs 1Y 274" 2 178" 2" 3"
= [no. 28 28 28 28 40 36 28 20 28 28 28 20
Pl 148 260 349 470 |
RING NO. | [ R94 R94 R101
S | | _
8.C. 0 | 7953 | 857.3 | 8636 | 0971.6 | 8636 | 939.8 | 939.8 | 965.2 | 965.2 | 1022.4 | 1022.4
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN. CL150# RF CL.3004 RF CL.600# RF CL.200¥ RF
E waRk | Ll lw 1 0w w] T Holow T L | H | w T L H|w | T
st NN o
Y L L ~
§ l‘—l L_l BUTT
WAFER
Check  BUTT.VA . l J ]
D=711.2 mm ] METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
{ INSIDE SECTION
QUTSIDE _, ,, P SECTION OF OF OF OF -
SURFACE =223 m“/m D'dA- AREA | INERTIA |GYRATION |MODULUS | PIPE | WATER 9’2 TEE REDUCER
THICK ! Wp Ww L CAP
SCH. (mm)t | (mm) | (em®) | (em*) | (em) | (em®) |(ka/m)|(ka/m) |ELBOW |. FuLL ‘X X | X X X
6.35 | 698.50 | 140.6 | 87334 2455 | 110.4 | 3832
10 7.92 | 695.36 | 1750 | 108205 | 24.87 3043 | 137.4 | 379.8
< SO 953 | 69214 | 2101 | 128317 | 24.81 3636 | 164.9 | 376.3
= 1113 | 688.94 | 244.8 | 150007 4218 | 1921 | 3726
o
olxs 20 12.70 | 685.80 | 278.7 | 170032 | 24.70 4781 | 2188 | 369.4
= 30 15.88 | 679.44 | 346.9 | 209756 | 24.59 5898 | 272.3 | 362.6
16.05 | 673.10 | 414.2 | 248250 6981 | 3252 | 3558
22.23 | 666.74 | 4B1.2 | 285809 8037 | 377.7 | 349.
25.40 | 660.40 | 547.2 | 322184 9059 | 429.6 | 3425
o3| MATERIAL : IS A9501 CALCIUM SILICATE MOLDED PIPE INSNO.2 (220kq/m3),W=0.0006917 (D+1) D:mm, 1:mm Wp=0024661 (D-1) %g/m
Z| COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN (  )=0.00843 (D+2T).(kg/m) t:mm, d:mm ww=0.0007854 d2 kg/m
L ' 2_ 2 2
S| THICKNESS A=0.007854 (D?-d?) cm
25 30 40 50 65 75 100 125 150 175 200
Z| {mm)T | ‘ 1-0.000004909 (D4—d:) em?
e 12.8 15.4 20.7 262 | 34.8 407 | 581 72.2 89.3 | 107.1 125.8 0% -d*) 3
| VST ey | 8y | &7 (89) | (52 | (85) | (00) | (08) | (1) | (17 | (12.2) | 2=0.00008817 ——5—=— cm




b}
W PIPING DESIGN DATA NPS 30 | PAGE
PIPING PARTS DIMENSION AND WEIGHT 750mm 27
762 L:1143 90
- S: 762 469 9 558.8 609.6 2668.7 3,84 |3
381_ ,_1 —T—T- _i m 2]
- = )
‘% - D N Eﬁ’ -D— 5 WEIGHT OF FLANGE (kg)
PIPE 90" ELBOW 45" ELBOW TEE REDUCEZR;BQ CAP MIN.PIPE RATING so WN BLIND
K125
1171, 1121, 1705 1616 1137 L2,
* 6 RED. TEE ) =] cLizs 138.3 | 1542
1606] SZE | M % S s 59 68 267.6
— = 1 sl D2 s N & cL2%0 322 3175
f | ) © s
Q// 1 x25 | 546.1 =) 3 : =] cL350 1338 | 1383 4037
><? X2t | 533.4 0= =50 T CLiso
x22" | 520.7 : - a | CL.300 366.9 421.3 679.5
. . — ELBOW+ELBOW MAXSIZE %
REDUCER+TEE+TEE+ELBOWS(90" & 45) | x20” | 508 ELBOW+REDUCER  OF B0SS=15" || CL.600 532.3 588.9 906.0
LF(‘[)’—‘ iﬁ L F H J U N 125 |2[ crsoo 940.0 9739 | 1370
| ] | i
[ » | v‘
) ' - W.N
SO+PIPE W.N SO+PIPE WN+ SO+PIPE WN+TEE  MAXSIZE
+90° ELBOW  +90° ELBOW  +TEE ' OF BOSS=1/5"
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI 816.9 ROOT GAP+3mm
| TAYLOR FORGE (S.0 AND W.N) ANSI B16.47 SERIES B (W.N)(API-505) ANSI B16.47 SERIES A/MSS SP-44 (W.N)
TAPE | CL125 [ CL175 |CLZ50RF | CL350RF| CL150 | CL.300 | CL.600 | CL800 | CL1%0 CL.300 CL.600 CL.900
FF RF RF RF RF RF RF RF RF RF | RY RE | R RFE | Ry
A 984.3 508.1 1082.2 2398 887.5 9¢0.6 1022.4] 11810 | 9843 1092.2 1130.3 1231.9
B 54.0 34.9 76.2 55.7 44.5 93.7 1318 | 1618 | 747 919 | 1046 | 120.7 | 127.0 | 155.7 | 166.8
C 88.9 69.9 127.0 | 3207
D 176 157 214 208
£ 130.2 92.1 152.4 133.4 100 158 2111 2854 | 1367 | 209.6 | 222.3] 2540 260.¢ | 317.5 | 3287
F 1322 1303 1360 1252 |
G 1276 1238 1298 1279 1246 1304 1357 1441 1283 1356 | 1368|1400 | 1406 | 1464 | 1475
H
J 692 654 714 595 662 720 773 857 699 77 784 | 816 822 879 | 89
K J
N
— | DIA. 11/ am 1/um i B 194" Nz 3" 1 159" 2" 3"
g’ NO. 28 36 28 32 44 36 28 20 . 28 28 28 20
L 146 273 375 495
RING NO. RO5 RO5 R102
S
B.C. 0] 846.1 | 9208 927.1 10351 | 9144 [997.0 | 997.0 [1022.4 [ 1022.4 | 1085.9 | 1085.8
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN. CL150# RF CL.300# RF CL.600# RF CL.900# RF
= MARK | L Wl w e mfw Tt wlwl e lalwlolowlwls
=1 AN Vg ;
" \ . W.CHE | 305 368 505
;:’ ' BUTT | 165
WAFER
CHECK  BUTT.VA i
D=762 mm INSIDE | METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
OUTSIDE _ 2 SECTION | OF OF SECTION |+ o oF -
SURFACE =239 m"/m | DA |"iREA | iNERTIA |GYRATION |MODULUS | PIPE | waTeR | 90 TEE REDUCER
d A I Z W Ww LR CAP
THICK D
e (mmjt | (em) | (em?) | (em®) | (em) (em®) |(kg/m) | (kg/m) |ELBOW FULL X [x |x | x X X
6.35 | 74930 | 150.7 | 107609 | 26.72 2824 | 183 | 4410
< 10105 7.92 | 74616 | 187.6 | 133385 | 26.66 3501 | 1473 | 4373
2| st 9.53 | 742.94 | 2253 | 159483 | 26.61 4185 | 176.8 | 433.5
o 1113 [ 73974 | 2625 | 185084 4857 | 2061 | 4298
T xs 20 12.70 | 736.60 | 299.0 | 209884 | 26.50 5508 | 234.7 | 4261
30 15.88 | 730.24 | 372.2 1259153 | 26.39 6801 | 2922 | 4188
L 19.05 | 72390 | 444.5 | 307003 8057 | 349.0 | 4116
| 22.23 | 717.54 | 516.6 | 353757 9284 | 4055 | 404.4
2540 | 711.20 587.8 | 399143 10475 461.4 397.3
1
l
yi| MATERIAL : JIS A501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/me),W=0.0006817 (D+T) D:mm, 1-rmm Wp=0.024661 (D-t) kg/m
= | COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN (  )=0.00843 (D+27).(kg/m) t:mm, d:mm Ww=0.0007854 d¢? , kg/rzn
("8 2
S| THICKNESS A=0.007854 (D“=d°) cm
25 30 40 50 65 75 100 1 150 175 200
T (mm)T J 2 1-0.000004809 (D“—d:) em’
o 136 16.5 22.2 27.9 37.2 43.3 59.6 76.6 94.6 13.3 132.9 (0*=d") 3
FLYET L9 | @0 | @3 | 89 | 68 | oo | Gos) | min | i | 022) | (28 | ze0o000ss7 AT e




N -~
% PIPING DESIGN DATA NPS 32" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 800mm . 28
812.8 1:1219.2
v : 9.5, 66. 3 -84 3
406.6_ 5-%‘&7 501.7 j I— f [
! .
NG ‘ﬂé WEIGHT OF FLANGE (kg)
PIPE 90" ELBOW 45" ELBOW TEE DUCEZR CAP MIN‘PIP[ RATING S0 WN BLIND
441 K
1197 1 1724} $ + }
, 1210 , 1197 1819 172 i213 RED. TEE ol CL125 1701 186
5| SIZE ‘ ¥ S[ s 63.5 72.6 3175
l x30° 5842 !|=| S| cL250 362.9 | 3583
= 28 [ 5715 § [— =|cL3s0 147.4 | 1542 5556
\<‘( x26" | 571.5 Ui 2 5.0 T cL1so
x24” | 558.8 ' o { CL.300
- ELBOW-+ELBOW MAX.SIZE %
REDUCER+TEE+TEE+EL80WS(90' & 45) | x22" | 546.1 CLBOW+REDUCER  OF BOSS= | T cls00
—-H ‘ﬂ F L H N %] csoo
HAE -3
[
= W.N
"SO+PIPE SO+PIPE WN+ SO+PIPE W.N+TEE MAX.SIZE
+90" ELBOW  +90° £LBOW +TEE ’ OF BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
TAYLOR FORGE (S.0 AND W.N) } ANSI B16.47 SERIES B(WN)(AP\ 605) ANS| B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL125 | CL.175 |CL.250RF |CL350RF! CL.150 | CL.360 | CL.600 | CL.900 | CL.150 CL.300 | cLsoo CL.900
FF RF - RF RF RF RF RF RF RF RF RS | FF RJ RF RJ
A 1060.5 | 9589 | 1149.4 | 9906 941.3 | 10541 | 1085.9 | 1238.3 | 1060.5 | 1149.4 [1149.4 [ 1193.8 {1193.8 | 1314.5 |1314.5
[ B 57.2 34.9 79.4 69.9 46.0 | 1031 136.4 | 166.6 80.8 986 | 112.8 | 123.7 | 1316 | 1651 | 176.2
C 92.1 69.9 130.2 127.0
D 179 157 2117 214
E 133.4 92.1 1556 - | 139.7 108 168.1 2223 | 3096 1445 | 222.3 | 236.5| 266.7 | 2746 | 336.6| 3477
[ F 1401 1379 1439 | 1436 _
G 1356 1314 1378 | 1362 1330 1390 1445 1532 1367 1444 1459 1489 1497 1558 1570
H 779 757 817 814
J 733 692 756 740 708 768 822 910 744 822 836 | 867 875 937 | 948
K
N - £} -
_ oA 147 M 15/, 1 g 1/ 2" 3" 11/om e | 1\ | 2Ver | 2Var | 3Var | 3Var
= [no. 28 36 28 36 48 32 28 20 28 28 28 28 28 20 20
T 146 298 419 508
RING NO. R96 R26 R103
S | |
B.C. 9002 | 9779 | 9843 | 10922 9770 | 10541 | 10541 [1078.5 | 1079.5 | 1155.7 [ 1155.7
s: AP“—‘ROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN. CL150# RF CL.300¢# RF CL.B00# RF
I T
= MARK | L[ w | w T e | lwlt v lmlw| 1t |w|lwltlo[H]W]T
s| NN o
Y L L -
5’ l—l l—l BUTT
WAFER
ek BUTT.VA
D=812.8 mm INSIDE | METAL [MOMENT | RADIUS WEIGHT | WEIGHT | WEIGHT OF FITTING (kaq)
OUTSIDE _ 2 SECTION | OF oF SECTION | oF OF -
SURFACE =295 m"/m | DIA. | aAREA | |INERTIA |GYRATION |MODULUS | PIPE | WATER | 90 TEE REDUCER
d ! Z W Ww LR p
THICK p CAl
SCH. (o)t | (M) | (em?) | (em®) | (em) | (em®) |(ka/m) | (kg/m) |ELEOW FULL|X (% x| x [x |X
10 7.92 | 796.96 | 200.3 | 162197 3991 |157.20 | 498.84
STD 953 | 793.74 | 240.5 | 194009 4773 |188.78 | 494.82
<l XS 20 1270 | 787.40 | 319.2 | 255522 6287 | 250.58 | 486.95
g 30 15.88 | 781.04 | 387.6 | 315755 7769 | 312.07 | 479.11
- 40 17.48 | 777.84 | 436.8 | 345509 8501 | 342.83| 475.19
= 25.40 | 762.00 | 628.3 | 487478 11994 | 493.20 | 456.04
28.58 | 755.64 | 704.1 | 542045 13336 | 552.70| 448.46
31.75 | 749.30 | 779.1 | 595087 14641 | 611.53 | 440.96
| 1 | J
| \ l .
| \
| MATERIAL : JS AS501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=0.000691T (D+T) D:mm, T:mm Wp=0.024661 (D-t) kg/m
Z| COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ()=0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 d2 kg/m
S| mickEss | 30 40 50 65 75 w00 | 125 | 150 | 175 200 | A=0.007854 (07-d?) cm?
= (mm)T 1~0.000004909 (D:—d:) e
2 4.5 17.5 23.6 29.8 39.4 460 | 63.1 81.0 99.8 119.4 140.0 D*-d*) 3
i : ) ) . ~ cm
E| VBT (e5) | (95) | (&) | (00) | (0.4) | (os) | (1) | (17 | (22) | (2.8) | (133) | 2=0.00009817




’ bR}
% PIPING DESIGN DATA NPS 34" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 850mm 29
863.6 L1:1295.4 :
4318 58636 533.4 §i4| }509 5‘ 2‘5‘7 H 8“ Hj
=
% QF % ‘D’ g WEIGHT OF FLANGE (kgq)
PIPE 90" ELBOW 45" ELBOW TEF REDUCEZR;Q CAP Mm_ppg RATING 5.0 WN BLND
4 K_,
, 1248 1273 1933 1832329Q RED.TEE : -
1 SIZE | M ‘ ‘ 8] _clizs 181.4 199.6
‘ ‘8?3 7 62 % : S cuirs 507 | 885 | 3w
— P - [a]
; 30 P CL.250 403.7 399.2
:el (///,- 0 | 610 % < =% 161 170.1 £80.4
i , x28" | 597 & =
26" | 597 @ - S0 = CL150
- CL.300
x2¢" | 584 ELBOW+ELBOW MAX.SIZE &
REDUCER+ FEE+TEF+ELBOW5 QO & 457) ELBOW-+REDUCER OF BOSS= 9 CL.600
'—I L =| CLS00
"SO+PIPE SO+PIPE WN+ SO+PIPE WN+TEE  MAX.SIZE
+90" ELBOW 430" £LBOW +TEE ’ OF BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSi B16.9 ROOT GAP+3mm
TAYLOR FORGE (S.0 AND W.N) ANSI B16.47 SERIES B (WN)API-605) ANSI B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL125 | CL175 [CL.250RF [ CL.350RF| CL150 CL.300 | CL.600 | CL.900 | CL.150 CL.300 CL.600 l CL.900
FF RF | RF RF RF RF RF RF RF RF RJ RF RJ | RF Ry
| A 11,3 1022.4 1206.5 1041.4 | 1004.8 1107.9 1162.1 1314.5 1111.3 1206.5 11206.5 | 1244.6 | 1244.6 | 1397.0 [1387.0
\ B 58.7 |44.5]381 82.6 73.0 49.3 103.1 147.6 177.8 82.6 101.61 115.9 127.0 1 1349 1 171.5 | 185.7
\ C 93.7 85.7 133.4 130.2 i
D 181 | 173 220 217 \
£ 134.9 95.3 158.8 7481 110.2 173.0 2398 | 325.4 149.4 | 2316 | 2459 | 276.1 | 284.0 | 3556 | 369.9
F 1479 1471 1518 1515
G 1433 1394 1457 1445 1409 1471 1538 1624 1448 1530 1544 1574 1582 1654 1668
H 819 811 858 855
J 773 733 797 784 748 811 878 963 787 870 884 014 922 994 | 1008
K
N
_ | DIA. i Ve 7% 1 T 15" Ve | 3Va Vo | e e | Ve | 2Var | 36 3t
2 I'No. 32 36 28 40 40 36 24 20 32 28 28 28 28 20 [ 20
@7 159 298 425 540 \
RING NO. R97 R97 R104
S i i
8.C.0 957.3 | 10317 | 10541 ] 1i55.7 | 1028.7 | 1104.9 | 1104.9 | 1130.3 | 1130.3 | 1225.6 | 12256
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING 1S COMPRESSED
RATING & CONN. CL.150# RF CL.3004 RF CL.600# RF
E MARK | L | " | w | T | L Ho W | T ]t H| w | 1|1 H w71 |t H | w | T
o
W |
)
<
> ‘ T
D=863.6 mm INSIDE | METAL  |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE _5 4, 12 SECTION | OF oF SECTION | of oF .
SURFACE =271 m*/m DIA. AREA | INERTIA |GYRATION |MODULUS | PIPE | wATER | 90 TEE REDUCER
THICK d A ! z Wo Ww LR cAP
SeH ()t | (mm) | (em?) | (em®) | (em) | (em?) |(kg/m) |(kg/m) |ELBOW FULL|x  |x x| x o [x X
10 7.92 | 847.76 | 212.9 | 194886 4513 [167.12 | 564.46 |
STD 9.53 | 84454 | 2557 | 233190 5400 | 20071 | 560.18
- 1113 | 841.34 | 2981 | 270825 6271 | 23397 | 555.95
2] XS 20 12.70 | B38.20 | 3395 | 307340 7117 | 26649 | 551.81
a
iy 30 15.88 | 831.84 | 422.9 | 380052 8801 | 33197 | 543.46
= 40 17.48 | B828.64 | 464.6 | 416012 9633 | 364.73| 539.29
25.40 | 812.80 | 668.9 | 587974 13615 | 525021 518.87
28.58 | B06.44 | 749.7 | 654251 15150 | 58851 | 510.78
31.75 | 800.10 | 829.7 | 718777 16644 | 65130 | 502.78
| ‘*
ui| MATERIAL : JS A9501 CALCIUM SILICATE MCLDED PIPE INS.NO.2 (220kg/m3), W~0000691T (D+T) D:mm, T:mm Wp=0.024661 (D-t) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN (  )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d? kg/rzn
b 2
S | THICKNESS 1 A=0.007854 (D?-d2) cm
25 30 40 50 65 75 100 125 150 175 200
£l (mm)T 1~0.0000049089 (D:—d:') em’
£ 15.4 18.5 25 31.6 41.7 48.6 66.6 85.4 1051 | 1256 147.0 (- 3
El MET | ooy | 002) | 0o9) | (08 | 109) | (i) | () | 027 | 028) | (33) | (39) | 2=0.00008817 .
- == —




” .
% PIPING DESIGN DATA NPS 36" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 900mm 30
814.4 1371 6 90
. 5652 673.1 609.6,  266.7 el
457 2 —
& . N
%_ Q‘i @ @ %_ {} QE& WEIGHT OF FLANGE (kg)
PIPE 80" ELBOW 45" ELBOW 6T REDUCEZR? ] CAP MIN.PIPE RATING s0 WN BLIND
4 K .
. 1286 1343 , 2048 19401367 y
Y REDTEE 3] _CLiz5 2000 | 2245
‘ y ] 1932 SiZE | M @ Sl cirs 95.3 93 440
— I |5 "i; 660.4 ‘s N S| cL250 440 440
) | . @ x 647.7 <
{#1 ) - 3 =[Cca%0 2109 | 2177 K
A & x30" {635.0 @ <o STl 150
g x28" | 622.3 a | CL300
ELBOW+ELBOW MAX.SIZE :
REDUCER+TEE+TEE+ELBOWS(90‘ & 45) [ x2€ 68223|  ¢igowsReDUCER  OF BOSS= o | CLE00
ﬂ H 2| cLooo
| ﬁ ﬁ
'SO+PIPE WN SO+PIPE WN-+ SOTP)PE WNSTEE  MAX.SIZE
+90° ELBOW  +90° ELBOW +TEE ‘ OF BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANS! B16.3 ROOT GAP+3mm
TAYLOR FORGE (S.0 AND WN) ANSI B16.47 SERIES B (WN){API-605) ANS! B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL.i25 | CL175 [CL.250RF | CL350RF| CL150 | CL.300 | CL.600 | CL.900 | CLISO CL.300 | cLsoo CL.900
FF RF RF RF RF RF RF RF RF RF RJ RF RJ RF R
A 1168.4 [ 10732 | 1270.0 | 1113 1057.1] 11714 | 1212.5 | 1346.2 | 1168.4 | 1270.0 [1270.0 | 1314.5 | 1314.5 | 1460.5 | 1460.5
B 60.3 1445[381] 857 79.4 52.3 1031 | 152.4 179.3 905 | 1046 | 118.9 | 1303 | 1382 | 177.8 | 182.1
C 95.3 857 | 1365 | 1429
D 182 173 224 230
£ 136.5 953 161.8 | 1556 17.3 | 180.8 | 249.2 | 331.7 | 157.2 | 241.3] 2556 | 288.8| 296.7 | 368.3] 3826
F 1557 1547 1508 1605 ‘
G 1511 1470 1537 1530 1482 | 1556 1624 | 1706 1532 | 1616 | 1630 | 1664 | 1671 | 1743 | 1758
H 858 849 900 506 \
J 813 771 838 832 793 857 925 1008 833 917 | 932 965 | 973 | 1044 | 1058
K
- 1
- " " - " " » ) N e » 1 " ‘| - 1 " »
~ | DIA 1112 V) 2 ila 7{'5 195" 21/4 3 W) 2 2 25 2/2 3/ 30
3 [NO. 32 36 32 4D 44 32 28 24 32 32 | 3 28 28 20 20
ST 165 305 438 333
RING NO. R98 R98 R105
s
B.C.D 1009.7 | 1089.2 | 11049 | 1200.2 | 108509 | 1168.4 | 1168.4 | 1193.8 | 1193.8 | 1289.1 | 1289.]
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN. CL1504 RF CL.300# RF CL.600# RF
< T
= N ‘\| MARK | L H Wl T L | H W T L H wo| T L H w | T L H w T
; W.CHE
L | L -
2 e BUTT
WAFER
CHECK BUTT.VA ‘
D=914.4 mm INSIDE | METAL  [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE _ 2 SECTION | OF oF SECTON | oF OF -
SURFACE =287 m"/m | DIA. |"agea | INERTIA |GYRATION |MODULUS | PIPE | waTer | 90 TEE REDUCER
<C THICK d ; b, z Wp Wi LR CAP
H. (mm)t | (mm) ) (em®) | (em*) | (cm) (em3)  |(kg/m) | (kg/m) |ELBOW FoLL|x Ix |x X X X
10 7.92 | 898.56 | 2255 | 231695 5067 |177.0¢| 634.14
STD 9.53 | 895.34 | 2709 | 277321 6065 |212.65| 629.60
< 113 | 89214 | 3158 | 322179 7046 |247.92| 625.11
21 xs 20 12.70 | 889.00 | 359.8 | 365729 7999 |282.40] 620.72
o 30 15.88 | B82.64 | 448.3 | 452535 9897 | 351.86 | 611.87
& 40 19.05 | 876.30 | 5358 | 537221 11749 | 42061 | 603.11
2540 | 86360 | 709.4 | 701417 15340 | 556.84| 585.76
2858 | 857.24 | 795.3 | 780959 17080 | 624.31| 577.16
3175 | 850.90 | 880.4 | 858527 18776 | 691.08| 568.65
o
3| MATERIAL : JIS A501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=0.000691T (D+T) D:mm, T.mm Wp=0.024661 (D-t) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ( )=0.00843 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 d2 ~ kg/m
L 2_ 2 2
S | THICKNESS | A=0.007854 (0%-d?) cm
25 30 40 50 65 75 100 125 150 175 200
2| (mm)T 1-0.000004909 (D“-d:) om’
S 16.3 19.6 26.4 | 332 | 440 513 | 702 89.8 | 1102 | 131.8 | 154.0 (0*-d") 3
E| YT T qos) | o | gos |ty | 18 | (n7) | 023 | Gze) | (34) | (39) | (45) | 2=0.00000817 228 em




»
PIPING DESICN DATA NPS 38 PAGE
PIPING PARTS DIMENSION AND WEIGHT 950mm 31
L:1447.8 90 « DIM.S IN( ) FOR CL.600 AND CL.900 OF
, 71.2 . 04, : ’
: > ?——1652 —sﬁ'i ”‘1 *04 Ws .8y ANSI B16.47 SERIES B ARE ONLY REFERENCE.
§ 9 O = |
. - - -B -D =5 WEIGHT OF FLANGE {kg)
PIPE 90" ELBOW 45 ELBOW  Tef REDUCEZF; o CAP MIN.PIPE RATING S0 W.N BLIND
K
, 1324 1425 2162 205145 y—
: Q RED.TEE 8| CL.125 240.4 258.5
2050 SIZE | M Qﬂ Sl cLars 113.4 111 510.3
~ = ] |3 Xii é:g - S cL2s0 4763 | 4763
| B X
*llar o — 2 : = L350 2223 | 2313 895.8
ey . 086 G = 5.0 T CLis0
x30" | 673 " a | CL.300
0 ELBOW+ELBOW MAX.SIZE :
REDUCER+TEE+TEL+ELBOWS(90" & 457) | x28” | 648 ELBOW+REDUCER  OF BOSS= | CL600
D E F c . H J 2| cL.9oo
C E ) b b i } 1 I} 4+ | 3
5 ] T T
B P B {
1
L= . WA
SO+PIPE W.N SO+PIPE WN-+ SO+PIPE WN+TEE  MAX.SIZE
+90° ELBOW  +90° ELEOW +TEE ) OF BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm I
| TAYLOR FORGE (S.0 AND W.N) ANS! B16.47 SERIES B (WN)(API-605) ANS| B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL125 | CL175 [CL.250RF | CL.250RF| CL150 | CL300 | CL.600 | CL.900 | CL150 CL.300 CL.600 CL.900
FF RF RF &F RF RF RF RF RF RFE | RJ RF RJ RF RJ
A 1238.3 | 1124.0 1327.2 11625 1124.0 | 1222.2 | (1270) | (1460.5) | 1238.3 | 1163.4 i270 1460.5
B8 60.3 |50.8[44.5] 87.3 72.4 53.8 111.3 (158.8) | (196.9) 87.4 108.0 158.8 196.8
C 95.3 95.3 139.7 142.6
D 182 182 227 230 |
E 136.5 104.8 163.5 155.6 124.0 | 1920 | (260.4)| (358.9) | 137.2 180.8 250.4 358.9
F 1633 1633 1678 | 1881
G 1587 1556 1614 16C6 1575 1643 (1711) | (1810) 1608 | 1632 | 17 1810
H 8396 896 941 944
J 851 819 878 879 838 908 (97%) | (1073) 871 895 9758 1073
K
N
— DA 1 /g 2 | L Y | @A [ BV | 14 [ i 2Ysr 3o
a [ No. 32 36 32 0 40 36 (28) (20) 32 32 28 20
i 178 324 (451) | (591 \
RING NO.
S i
B.C.D [ 1085.8 | 1140.0 | (11621)| (1289.1)| 1149.4 |1092.2 1162.1 1289.1
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN.
E MARK | L wlw o[ wlwlo]L H wo T L Ho|ow | T L H | w | T
(=]
4
—
<
> ‘ J
D=965.2 mm NSiDE | METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
oUTSIDE 2 SECTION | OF OF SECTION | oF OF -
SURFACE =303 m"/m D’dA~ AREA | INERTIA |GYRATION [MODULUS | PIPE | WATER| 90 TEE REDUCER
THICK A ! z Wp Ww LR CAP T
SCH. (mm)t | (mm) (em?) | (em*) (em) (cm3) i(kg/m) | (kg/m) |ELBOW FULL [ X |X | X X X %
STD 9.53 | 946.14 | 2B86.1 | 226695 6769 |224.59| 703.08
1113 | 942.94 | 3336 | 379645 7866 | 261.85 | 698.33 | |
<X 12.70 | 939.80 | 380.0 | 431081 8932 |298.31 | 693.68 |
= 15.88 | 933.44 | 473.6 | 533695 11058 | 371.75 | 684.33
o 19.05 | 927.10 | 566.2 | 633919 13134 | 444,48 £75.06
2 22.23 | 92074 | .658.5 | 732415 15175 | 516.93 | 665.83
[ 2540 | 914.40 | 749.9 | 828591 17168 | 588.66 | 656.69
28.58 | 908.04 | 841.0 | 923081 19125 | 660.11 | 647.59 \
31.75 | 901.70 | 9311 | 101532 21036 | 730.85| 638.58
\
vi| MATERIAL : JIS A9501 CALCIUM SIUCATE MOLDED PIPE INSNO.2 (220kg/m3),W=0.000691T (D+T) D:mm, T:mm Wp=0.02466t (D-1) kg/m
Z| COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ( )=0.00943 (D+2T),(kg/m) t:mm, d:mm Ww=0.0007854 d2 \ kq/;n
[, 2
S| THICKNESS A=0.007854 (D*-d“) cm
25 30 40 50 85 7 100 1 150 175 200
=] (mm)T > 2 1-0.000004909 (D:—d:) e
e 7.1 20.6 27.8 35.1 46.3 53.9 73.6 94.2 115.6 137.9 161.0 (0*-d") 3
. . . . . . . ~ "
El WG | i) | o13) | 18y | un) | 020) | 23 | (28) | (3.4) | (13.9) | (145) | (150) | 2=000008817 —5—— ©




N
% PIPING DESIGN DATA NPS 40" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 1000mm 32
1016, L:1524.0 7693 609 s DIM.S IN( ) FOR CL.600 AND CL.900 OF
50 > ‘,‘E]O 632 »—-] Ahf iﬁi ANSI B16.47 SERIES B ARE ONLY REFERENCE.
\ ¥ - WEIGHT OF FLANGE {kg)
PIPE 90" ELBOW 45 ELBOW TEE DUCEZS] CAP MIN.PIPE RATING 50 WN ZLIND
. 1362 , 1502 , 2276 ,2159 )52
RED.TEE g _cLi2s 2585 | 2812
“50 | SZE | u S oLs 125 | 1157 539.7
@’ |36 [ 73656 S| €250 533 521.6
Eﬂ.@ @) 'p x34 | 7238 ’% =[ cL350 2404 | 2443 | 1009.2
7 :L x32" | 711.2 ~ +| CL150
é‘“ x30" | 698.5
. - - ELBOW+ELBOW MAX.SIZE 8| CL300
REDUCER+TEE+TEE+ELBOWS (90 & 457) | x24 | 660.4 ELBOW+REDUCER  OF BOSS= ] CL.B0O
0 E H N 2 cLgoo |
c‘ Bl l ‘ '
< |||l' M |I'IE A )
[@ {B 'Il' = -3
. h W.N
SO+ PIPE SO+PIPE SO+PIPE W.N+TEE MAX.SIZE
+90° ELBOW +980° ELBOW +TEE ’ Of BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 RCOT GAP= 3mm
TAYLOR FORGE (S.0 AND W.N) ANSI B16.47 SERIES B (WN)(API-605) ANS! B15.47 SERIES A/MSS SP-44 (WN)
TAPE CL125 | cL175 |CL.250RF | CL.350RF| CL150 | CL.300 | CL.600 | CL.90O | CL.150 CL.300 CL.500 | CL.900
FF RF RF RF RF | RF RF RF RF RF RJ RF RJ RF RJ
A 1289.1 | 1174.8 | 13843 | 1212.9 1174.8 | 1273.0 | (1320.8)] (1511.3)] 12891 | 12383 1320.8 1511.3
B 635 |50.8(445] 905 82.6 556 | 1158 (165.1) | (203.2) | 90.4 114.3 165.1 203.2
C 98.4 101.6 139.7 149.2 i |
D 185 189 227 236 i |
E 1397 | 1048 166.7 | 158.8 1285 | 1984 | (270.0) (389.8)] 1636 | 1935 270.0 359.8
F I 172 1716 1754 1763
G | 1667 1632 | 1694 1586 1656 1725 (1797)| (1897) 1691 1721 1797 1887
H 937 241 | 979 988
J 892 857 919 ans 881 95 (1022 (1220] 918 046 1022 1122
K
N
~ | DA 114" /% 2 5 N 1% 1 @V [ @) [ s [ 1% 21/ 3o
a [ No. 36 40 36 44 42 20 | (32) (24) 36 32 32 24
®lL 178 | 330 (464) | (603)
RING NO. i
.S i
B.C.D] 1120.6 | 1190.8 | (1212.9)] (1339.9)] 1200.2 | 1155.7 1212.9 | 1339.9
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING !S COMPRESSED
RATING & CONN.
= MARK [ L | m w1 L lmw| Tl | wl{ T | lu w1 ]|wiw]|T
o
¥
=
>
D=1016 mm \ INSiDE | METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
QUTSIDE _ 2 SECTION | ©OF oF SECTON | o oF .
SURFACE =319 m*/m DIA. | AREA | INERTIA |GYRATION |MODULUS | PIPE | waTER| 90 TEE REDUCER
o THICK d A, b, Z Wp W LR cap
: {mm)t {mm) | (em?) | (cm*) (cm; (em3)  |(kg/m) | (kg/m) | ELBOW FULL X |X X X X X
STD 953 | 996.94 | 301.3 | 381608 7511 | 236.53 | 780.60 ]
1113 | 99374 | 351.4 | 443568 8731 | 275801 775.60
<l S 12.70 | 990.60 | 400.3 | 503789 9916 | 314.22 | 770.70
< 15.88 | 984.24 | 498.9 | 624021 12283 | 39165 | 760.84
o
" 19.05 | 977.90 | 596.6 | 741578 14596 | 468.34 | 751.07
& 2223 | 97154 | 694.0 | 857230 16873 | 544.78 | 741.33
2540 | 965.20 | 790.5 | 970280 19098 | 620.48| 731.69
28.58 | 958.84 | 886.6 |1081471 21287 | 695.92| 722.08
31.75 | 952,50 | 981.7 1190131 23425 | 770.62| 712.56
I
w3 | MATERIAL : JiS A9501 CALCIUM SILICATE MOLDED PIPE INSNO.2 (220kg/m?),W=0.000681T (D+1) D:mm, T:mm Wp=0.024661 (D-t) kg/m
Z | COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d? kg/m
I 2 2
S| THICKNESS A=0.007854 (DZ-d?) cm
25 30 40 50 65 75 100 125 150 175 200
= (mm)T 1-0.000004g09 (D*~d*) cr
é WEIGHT 18.0 21.7 29.2 36.8 48.6 555 | 77.1 986 | 120.9 | 144.0 | 168.1 0% -d") 3
(11.7) (m.8) | (21 | (23) | (2.6) | (z28) | (13.4) | (139) | (145) | (15.0) | (15.) | £=0.00009817 ——F——




”
ﬁ% PIPING DESIGN DATA NPS 42" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 1050mm 33
1066.8 L:16 262 . . 30 « DIM.S IN( ) FOR CL.600 AND CL.900 OF
334 > 850.4 PUNLELAE L1 LIS ANSI B16.47 SERIES B ARE ONLY REFERENCE.
LELT T T
. . @ |
= B 4} = WEIGHT OF FLANGE (kgq)
T ~
PIPE 90" ELBOW 45 ELBOW  T1gf REDUCER  CAP MIN.PIPE RATING 50 WN BUIND
3203 K
1375 1527 , 2365 ,22641 i
' 2 1595 RED.TEE ‘ | 2| CLI2S 294.8 322
1 o
SIZE“ M ‘ ! 2| CL175 165.6 154.2 680.4
- x40 | 711.2 % i S cL2%0 582.7 | 601.0
iﬂ”ﬂ‘ 36| 7.2 bt =[ o350 2812 | 2903 | 11907
i I | o ~J 7
x32" [ 7.2 @ & S0 EINCRES
x30" | 711.2 , a [ CL300
. ) 0 ELBOW-+ELBOW MAX.SIZE ) i
REDUCE§+TEE+TEE+ELBOWS(90 & 457) [ %24 [ 86041 o0wiReDUCER  OF BOSS= o | _CLBOO
E , F G LM J N . 1Z] clsoo
L
D@ 7@’ ﬁa EaE
WN
'SO+PIPE SO+PIPE WN+ SO+PIPE WNSTEE  MAX.SIZE
+90" ELBOW  +90° £LBOW +TEE ’ OF BOS3S=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
TAYLOR FORGE (S.0 AND W.N) ANSI B16.47 SERIES B (WN)(AP!-505) ANSi B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL.125 | CL175 |CL.250RF | CL.350RF| CL150 | CL.300 | CL.600 | CL.200 | CL.150 CL.300 CL.600 €L.900
fr RF RF RF RF RF RF RF RF RF RJ RF RJ RF RJ
A 1346.2 | 12446 1447 8 1270.0 | 1225.6 1333.5 | (1403.4)| (1582.1)| 1346.2 | 1289.1 1403.4 1562.1
B 66.7 |60.3/50.8] 937 86.9 58.7 119.1 (174.5) | (2:2.6)] 96.8 119.1 174.5 212.6
C 1015 1111 142.9 | 1558
D 189 198 230 243
£ 142.9 114.3 176.2 165.1 133.4 2047 | (2858) | (277.7)] 1715 | 200.2 285.8 377.7
F 1792 1801 1833 1846
G 1746 1718 1779 1768 | 1737 1808 (1889) | (igg1) | 1775 1803 1889 1981
H 954 963 995 1008
J 908 879 941 930 898 970 | (1051) (:143)] 937 | 965 1051 1143
K
N
~ [ DIA. 15" 1 2" g 1 1Y @2 @ | i | % 2V 3l
3 [ no. 36 40 35 43 48 36 (28) (22) 36 32 28 24
it 184 343 (495) | (622)
RING NO.
s
B.C.0O] 11714 | 12446 | (1282.7) (1350.7)] 1257.3 | 1206.5 [ 12827 1390.7
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN. CL.1504 RF CL.3004 RF ‘ CL.600Z RF W
< T [
= MARK | L H | w Tl lw el wl ool wlw] s olwtiw |
; N |/| W.CHE |
L L i
g‘ BUTT
WAFER
CHECK BUTT.VA ‘
D=1066.8 mm METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING  (kg)
INSIDE SECTION
OUTSIDE _5 2 - SECTION | OF OF oF of -
SURFACE = /m | DA [TAREA | INERTIA |GYRATION |MODULUS | PIPE | warer| 90 TEE REDUCER
THICK d I Z Wp Ww LR CAP 1
SCH. (mm)t | (mm) | (em?) | (em®) | (cm) (em?) |(kg/m} | (k¢/m) | ELBOW FULL X x| x X X X
STD 953 [1047.74 | 316.5 | 442353 8292 | 248.47| 862.18
1113 [1044.54 | 3p9) | 514293 9641 | 289.75| 856.92
<L xs 1270 [1041.40 | 4206 | 584245 10952 | 33013 | 851.78 | ‘
< 15.88 |1035.04 | 524.3 | 724005 13572 | 411.5¢ | 841.41 B
o
iy 19.05 |1028.70 | 627.1 | 860785 16136 | 492.20| 831.13
i 2223 |1022.34 | 729.5 | 995478 18661 | 572.62| 820.88
2540 |1016.00 | 831.0 |1127269 21132 | 652.30] 810.73
| 28568 | 1009.64 | 9322 11257021 23564 | 731.72 | 800.62
31.75 11003.30 | 1032.4 1383946 25943 | 810.40 | 720.5¢
|
yi| MATERIAL : JIS A3501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3),W=0.0006917 (D+1) D:mm, T.mm Wp=0.024861 (D-t) kg/m
Z | COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ( )=0.00943 (D+2T), (kg/m) t:mm. d:mm Ww=0.0007854 g2 - kg/;n
[ T 2 2
O | THICKNESS A=0.007854 (D*-d’) em
g s 25 40 5 75 100 125 150 175 200
=1 (mm):T 0 >0 ¢ 1-0.000004509 (0*-¢*) em’
o (0*-4d") 3
& WEIGHT Z=0.00009817 ——5—— M



http:10.35.04
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b3}
% PIPING DESIGN DATA NPS 44" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 1100mm 34 !
L:1676.4 812.8 6006 34 5 90 3 « DIM.S IN( ) FOR CL.B00 AND CL.900 OF
F—- S: 1*”-716 £95.5 A : - 5484 ANSI B16.47 SERIES B ARE ONLY REFERENCE.
T : | = .
g § O OyE
R % {} 95 WEIGHT OF FLANGE (kg)
PIPE 90" ELBOW 457 ELBOW  7Ee REDUC%R} . CAP MIN.PIPE RATING $.0 WN BLIND
14 1 4 - T—
, 26 1629, 2492 2374168 RED. TEE E RTE 3 3202
Sff : % S cLirs 172.4 | 163.3 7711
X 52 ‘i J == &L 250 635 546.4
e ;J - -
x40" ] 749.3 § 0 l =| CL.350 344.7 344.7 1338.1
X:‘)G 7239 o = SO : CL.150
34" | 723.9
SRBIE ELBOW+ELBOW MAX.SIZE g| CL.300
X ‘ ELBOW+REDUCER ~ OF aoss: [ CLECO
, ,H_] L d ) ., =] cLooo
) WN
SO+PIPE W.N SO+PIPE WN+ SO+PIPE WNETEE  MAXSIZE
+90" ELBOW  +90" ELBOW +TEE ’ OF BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
TAYLOR FORGE (S.0 AND W.N) ANSI B16.47 SERIES B (WN)(API-605) ANSI B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL.125 | CL175 |CL.250RF | CL3SORF| CL150 | CL.300 | CL.600 | cL.300 [ CL.150 | CL.300 CL.600 CL.800
Fr RF RF RF RF RF RF RF | RF | RF RJ RF RJ RF RJ
A 1403.4 1295.4 1505.0 | 1339.9 1276.4 | 1384.3 | (1454.2)] (1648.0)] 1403.4 | 1352.6 1454.2 1648.0
8 66.7 160.3/50.8]  95.3 95.3 50.5 127.0 (179.3)| (220.7)] 1016 1240 179.3 220.7
C 101.6 1111 146.1 171.5
D 189 198 233 259
£ 142.9 | 1143 1778 | 1715 136.7 | 2144 | (2954) (397.0)] 177.8 | 206.2 295.4 397.0
F 1868 1878 1913 1938 | |
G 1822 1794 1857 1851 1816 1894 (1975} (2078) 1857 1888 1975 2076
H 1005 1014 1049 1075
J 959 930 994 988 953 1030 {(1111) (1213) 924 1022 1N 1213
K
N
_ DA, 11/ 1 2 1/ T % T [y ] s | 1 2y 3%
= [ NO. 40 40 36 44 52 40 (32) (24) 40 32 32 24
C L 191 362 (508) | (654)
RING NO.
S
B.C.D 1222.2 | 12954 | (13335)] (1463.5) 1314.5 [1263.7 1333.5 1463.5
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN.
=z Mare | Lo pr lw Tt et w e | wlr e e wl T L w T
o
e —
=2
] |
D=1117.6 mm INSIDE METAL |MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kq)
OUTSIDE 2 SECTION | OF oF SECTION | oF OF - ]
SURFACE =351 m*/m D‘:- AREA | INERTIA |GYRATN |MODULUS | PIPE | wATcR | 90 Ter REDUCER
THICK A ! z Wp Ww L CAP
SCH. (mo)t | (mm) | (em?) | (em®) | (cm) (em3) |(ka/m) | (kg/m) |ELBOW FULL|X x| x X X X
STD 9.53 [1098.54 | 331.7 | 509225 9112 | 260.41 | 947.81 |
1113 |1095.34 | 386.9 | 592163 10596 | 303.69 | 942.30
< XS 12.70 11092.20 | 440.8 | 672842 12040 | 346.03 | 936.90
< 15.88 |1085.84 | 549.6 | 834137 14926 | 431.43 | 926.02
S 19.05 [1079.5 | 657.5 | 992129 17753 | 516.07 | 915.24
& 22.23 |1073.14 | 765.0 |1147847 20539 | 600.47 | 904.49
2540 |1066.80 | 871.5 |1300343 23268 | 684.11 | 893.83
28.58 | 1060.44 | 977.8 |1450614 25957 | 767.52| 883.21
31.75 |1054.10 | 1083.1 |1597745 28590 | 850.17 | 872.68
1
|
3| MATERIAL : JS AS501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m>),W=0.000691T (D+T) D:mm, T:mm Wp=0.024661 (D-t) kg/m
Z| COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d? - kg/m
L 2_ 42 2
S| THICKNESS A=0.007854 (D?~d?) em
25 30 40 50 65 75 100 125 150 175 200
L (mm)T 1-0.000004309 (0*—d*) cm®
5 (0*~d*) 3
§ | WEIGHT 2=0.00009817 ——F—— €M




) 1 N
% PIPING DESIGN DATA NPS 46" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 150mm 35
1168.4 1:1752.6 90 » DIM.S IN( ) FOR CL.600 AND CL.00 OF
t . 851 711 4
84.2 511884 726.9 o 2, 3% 2,845 ANSI B16.47 SERIES B ARE ONLY REFERENCE.
o o bR T
5 3 D £uF
4 ﬂ B &) WEIGHT OF FLANGE (kg)
PIPE 90" ELBOW 45" ELBOW TEE REDUCE;;OB CAP MIN.PIPE RATING S.0 W.N BLIND
K
L 1565 | 1705, 2607 , 2483175 3 i
\ 2 a:x] 7 RED.TEE 0——1 g[_cLizs 330 362.9
172454 o SLZZE- 78M7 % gl cuiis 186.0 170.0 873.2
. i o = b3 4 3
113 T KA % = I=§ S| _cL2so 680.4 591.7
e % ' © ; =[ L350 3392 | 3992 | 14968
' eIy 1 36 | 762.0 g « =
VG J — . ™ S.0 T cLiso
X2 T3 lmoWiELBOW  MAX.SZE G (L300
" . (V23
REDUCEg+TEE+TEEE+ELBOWS (30" & 457 | x30" | 736.6 ELBOW+REDUCER oF Boss= i |_cL600
B ] ﬁ LG ? T i } \ 2] cLsoo
SO+PIPE W.N SO+PIPE WN+ SO+PIPE W.N+TEE MAx.sug
+90° ELBOW  +90" ELBOW +TEE . OF BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI B16.9 ROOT GAP+3mm
TAYLOR FORGE (S.O0 AND W.N) ANSI Bi16.47 SERIES B (WN)(API-605) ANSI B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL125 | CL.175 |CL.250RF | CL350RF| CL.150 | CL.300 | CL.&00 | CL.900 | CL.150 CL.300 | cLs0o CL.960
Fr RF RF RF RF RF RF RF RF RF RS | F®F RJ RF RJ
A 1454.2 | 13462 | 15620 | 1390.7 1341.4 | 1460.5 | (1511.3)] 1733.6 | 1454.2 | 1416.1 | 1511.3 1733.6 f
B 68.3 [60.3]50.8] 98.4 108.0 §2.0 128.5 (185.7)] (231.9)] 1031 | 128.5 185.7 231.9 |
c 103.2 | 1175 | 1492 | 1842 |
D 190 205 236 271
3 144 5 114.3 181.0 184.2 144.5 222.3 (306.3)] (417.6)| 185.7 215.9 306.3 417.3
F 1946 1560 1992 2027 |
G 1900 1870 1937 1940 1900 1878 (2062) | (2173) ] 1941 1972 2062 273
H 1044 | 1059 1090 1125
J 999 968 1035 1038 999 1076 (160) | (1272) ] 1046 | 1070 1160 1271
K
N .
_ 1o 1 1" 2 | W e | 7 | @A (@ | e |k | 2o 4
= [No. 40 40 40 48 40 36 (32) (24) 40 28 32 24
C1L | 203 368 (521) (686)
RING NO. ‘ ‘
B
B.C.D 1284.2 | 13653 | (1390.7)| (1536.7)] 13653 |1320.8 1390.7 1536.7
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN.
= wark Ll nlwlr ol lw [ ol lw ] r o el wlr o[ m]w T
o
=
z
>
D=1168.4 mm INSIDE | METAL [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
QUTSIDE _ 3¢5 2 SECTION | ©OF OF SECTION | oF OF -
SURFACE =367 m°/m | DIA. |"ARea | INERTIA |GYRATION |MODULUS | PIPE | wWaTER | 90 TEE REDUCER
d ] : LR
THICK Wp Ww CAP
SCH. (mm)t | (mm) ] (em?) | (em*) | (em) (cm3) {(kg/m) | (kg/m) |ELBOW FULL(X |x |x |x |x |X
STD 953 |1149.34 | 347.0 | 582518 9970 |272.35] 1037.5
1113 [1146.14 | 4047 | 677520 11596 | 317.63 | 1031.7
< XS 12.70 [1143.00 | 4611 | 769971 13179 | 361.94 | 1026.1
=z 15.88 |1136.64 | 575.0 | 954908 16344 | 451.33 | 1014.7
o 19.05 [1130.30 | 687.9 [1136198 19447 |539.93| 1003.4
&l 22.23 |1123.94 | 800.5 |1315022 22507 | 628.32{ 992.15 I
‘ 2540 |1117.60 | 912.1 11490287 25507 | 715.93 | 980.99
| 28.58 |1111.24 | 10234 |1663133 28466 | 803.33| 969.85 I
[ 31.75 |1104.90 | 1113.8 [1832507 31365 | 889.95| 958.82 I
L L
i | MATERIAL : JIS AG501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m3).W=0.000681T (D+T) D:mm, T-mm Wp=0.024661 (D-1) kg/m
Z| COVER MATL: PRECOATED GALVANIZED SHEET, 0.3mm' WEIGHT IN ( )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d2 - kg/rzn
L 2 2
S| THICKNESS A=0.007854 (D —d ) cm
25 30 40 50 65 75 100 125 150 175 200
& | (o) T 1-0.000004908 (0° —d4) e’
= d
g‘ WEIGHT 2=0.00009817 —(—3-)—— cm?



http:1'123.94
http:11.36.64

»
% PIPING DESIGN DATA NPS 48" | PAGE
PIPING PARTS DIMENSION AND WEIGHT 1200mm 36
L:1828.8 90 + DIM.S IN( ) FOR CL.800 AND CL.900 OF
8l $1219.2 759 A T AL T e e ANSI B16.47 SERIES B ARE ONLY REFERENCE.
) @ BES
\_ Y @ - -{} £ WEIGHT OF FLANGE (kg)
PIPE 90" ELBOW 45 ELBOW TEE REDUCE;SH CAP MIN.PIPE RATING 5.0 WN BLIND
1603 1781 , 2721 2591 1835 = K,
2 RED TEE g CLizs 3629 | 394.6
SLZZE_ - *; : S| cLi7s 208.7 135 1009.2
X ! % i I» S cLaso 816.5 827.8
= , _ ]
MO.. 8§12.8 | }Z o =| CL350 417.3 417.3
x36" [ 787.4 | @ ~ 5.0 3| cLis0
32 LT84 lgoWaflBOW  MAXSIZE g |_CL.300
" . (V2]
REDUCEg+TEE+TEEE+ELBOWS(90' & 457 [ x30" | 762 ELBOW+REDUCER  OF BOSS= gl CLE0O
ct—i gt~ . H N, |=1{ cLeoo
T | |
< T/ ™y |
I . ‘
i + WN
'SO+PIPE W.N SO+PIPE WN+ SO+PIPE MAX.SIZE
+90" ELBOW  +90° ELBOW +TEE OF BOSS=
PIPE : ANSI B36.10 & 36.19 BW FITTING: ANSI Bi6.9 ROOT GAP+3mm
TAYLOR FORGE (5.0 AND W.N) | ANSI B16.47 SERIES B (WN)(API-605) ANSI B16.47 SERIES A/MSS SP-44 (WN)
TAPE CL125 | CL.175 |CL.250RF|CL.350rF| CL150 | CL.300 | CL.600 | CL.90O | CL.150 CL.300 CL.600 CL.200
Fr RF RF RF RF RF RF RF RF RF | R RF R RF R
A 1511.3 1397.0 1651.0 1441.5 1392.2 1511.3 | (1593.9)| (1784.4) | 1511.3 | 1466.9 | 1593.9 1784.4
B 69.9 [66.7]57.2] 101.6 108.0 65.0 1285 | (195.3)] (239.8)| 108.0 | 133.4 195.3 239.8
C 1048 | 1238 | 1524 184.2
D 192 21 239 271
3 146.1 1238 1842 | 1842 1494 | 2238 | (322.3)] (4255)] 192.0 | 223.8 322.3 425.5
F 2024 2043 2071 2103
G 1978 1956 2016 2016 1981 2056 (2154) | (2257) | 2024 2056 2154 2257
5 1084 1103 131 1163
J 1038 1016 1076 1076 1047 1116 (1214) | (1318) 1084 1116 1214 1318
K
N
~ [ DIA. 1/ 1" 27 | e | 17 ey ] (&) | s [l 274" 4
3 | NO. 44 44 40 48 44 40 (32) (24) 44 32 32 24
=L 203 368 (552) [ (705)
RING NO.
S |
8.C.D 1335.0 | 14161 | (1460.5)] (1587.5) 1422.4 | 1371.6 1460.5 [1587.5
S: APPROXIMATE DISTANCE BETWEEN FLANGE FACES WHEN RING IS COMPRESSED
RATING & CONN. CL.150¢ RF CL.300# RF
f; MARK | L Hlw | T L Ho| wi T |L H|w /| T |1L H|l wil T L H | w | T
5 N A |
w . . W.CHE
:}{ H - BUTT
WAFER
Check  BUTT.VA
D=1219.2 mm | Wsipe | METAL  [MOMENT | RADIUS WEIGHT | WEIGHT WEIGHT OF FITTING (kg)
OUTSIDE _ 2, | SECTION | OF OF SECTION | oF oF -
SURFACE =383 m"/m D‘dA- AREA | INERTIA |GYRATION |MODULUS | PIPE | waTER | 90 TEE REDUCER
THICK | Z Wp Ww LR CAP
S | ey | mm) | (em?) | (em®) | (em) | (em®) [(cg/m) | (ko/m) |ELBOW ol I [x [x x| x
STD 953 [1200.14 | 362.2 | 662527 10857 |284.28] 1131.2 |
113 1196.94 422.4 770711 12642 331.57 | 1125.2
<l XS 12.70 |1193.80 | 481.4 | 876026 14369 | 377.85 | 1119.3
=z 15.88 [1187.44 | 600.3 | 1086807 17826 | 471.22 | 1107.4
" 19.05 | 118110 | 718.3 11293582 21218_| 563.80 | 1095.6
E 22.23 |1174.74 | 8359 | 1497690 24566 | 656.17 | 1083.9
25.40 |1168.40 | 852.6 | 1697884 27850 | 747.75| 1072.2
28.58 | 1162.04 | 1069.0 | 1885461 31090 | 839.13 | 1060.6
\ 31.75 1115570 | 1184.4 | 2089215 34268 |929.72| 1049.0
|
i
v | MATERIAL : JIS A9501 CALCIUM SILICATE MOLDED PIPE INS.NO.2 (220kg/m> ). W=0.000691T (D+T) D:mm, T.mm Wp=0.024661 (D-1) kg/m
Z | COVER MAT'L: PRECOATED GALVANIZED SHEET, 0.3mm! WEIGHT IN (  )=0.00943 (D+2T).(kg/m) t:mm, d:mm Ww=0.0007854 d? kg/rzn
be 2_42
S| THICKNESS A=0.007854 (D“-d*) cm
25 30 40 50 65 75 100 125 150 175 200
=l (mm)T 1-0.000004908 (D ~d) e
5 o -dY 3
©|  weiGHT 7=0.00009817 5 cm
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N RATIO OF INTERNAL DIAMETERS OF ORIFICE PLATE PER PIPE (d/D)
ORIFICE 0.8 [0.75] 0.7 [0.65] 0.6 [0.55] 0.5 [0.45] 0.4 [ 0.35] 0.3 | 0.25 | |
METER RUN MINIMUM RUNS OF STRAIGHT PIPE REQUIRED UPSTREAM AND DOWNSTREAM OF ORIFICE
IN PIPE DIAMETERS (NPS)
A 2017 [ w20 9f 8] 7 7] 6] 8] 6
B s ]2r [ gl isfiai2l0] 9 9] 9] 9 9
C 33 127 [ 23] 21 19 [ 1g ] 17| 18] 15| 14| 14 | 14
E a0 [ 35 [ 31 ] 2825 [ 227 2120 18] 17 ] 16 [ 16
F IR 9| 8l 8 71 7] s| 5] 5] 5] 5 -
G 50 | 44 | 39 [ 34310 [ 28] 25 24 ] 22 21120 19
H s | 5] 5] s 5] 5] 5] 5| 5| 5] 5] s
J 1514 |13 ]0] o 8 71 71 6616




L2 .
EEIRDS NOTES :
216 9] 180] (1) REINFORCEMENT PADS MAY BE DMDED INTO
c 1/ 76.] 150 TWO HALVES WITH A LONGITUDINAL - WELDING
i e Z_GA SEAM. AND WITH A TEST HOLE ON EACH HALF
c 1 74 ] 112} 190 (2) MATERIALS FOR REINFORCEMENT PADS SHALL
41c = o[ 139] 226 338 BRANCH PPE BE THE SAME AS THAT OF RUN PIPE.
C 1 72 ] 104] 136] 274]
6lc 5 7l 21a] ¢ 3o ) B P O o
B~ fist 215 70 a2¢ | 544 ‘ R At o0 ot o ScEoromet
w g 2] 146 2161278 1424 | 644 /ﬂ& WHTH ANSI B31.3 ON EACH PROJECT.
a c 1 71 101] 128 1911 2641 519 : RUN PIPE L
o 106 Tl 12612751276 4137554 8131 A T 1 (4) OUTSID;: DIAMETER OF PIPE IS BASED ON
Cc 1] 71 [ 100] 127|187 | 251 [ 335|519 ANSH 836, 10.
% 12 = ‘7415 214 2;2 409 | 541 72? 961 i ] (5) DETAILS FOR BRANCH ATTACHMENT WELDS
[ [ 1001 185] 246] 3 41715 SECTION_OF_BRANC SHALL BE IN ACCORDANCE WITH ANSI B31.3.
]46 2/ 146] 2142741407 | 536 695 | 859 |1056 3 MM (1/BIN) VENT HOLE WITHOUT PLUG o GF H (6) DIMENSIONS ARE DETERMINED IN AccdRDANCE
C _1[.71 1100 126184 ]241] 309 | 385 443 | 6_48H ( SEE NOTE (1} ) WITH THE FOLLOWING :
16¢ | 146[ 274] 274 [406 [ 5317 683827 | 9301203
C 1] 70 | 99 | 126|182 238] 303|370 417 | 511|728 Lt =2 x 08 + 10
18¢ 9145213 [274 [404 [528] 6778127 904 | 1068|1361 T L2 = 27 x 0B
C 170 | 99 [ 125|182 | 237] 298] 361 404 | 487|579 _|808 ] W2 -1 /2
20 ¢ 9[145[ 273 273 [404 [527] 6721803 891]1038|1212| 1510 C1 = OR x SN' (DB/OR) x (%/180) + 10
29 IC 1 70 | 99 | 125]181 | 235 -2—95-L3§5- 395 | 4§5_ 5_'_45__ 6:18_ 8_88_ €2 =Cl 4 2xwW
C 2| 145]213[273]403 (525|669 [797 {882 |1020{1178[1350|1668
24|C 1|70 |99 | 125|181 | 2541 293] 351} 390 ] 495 1527 611] 7171968 |
C 2| 145|213]273[403 {524 {667 793]877|1010[1160[1313/1497{1816
BRANCH 21 3 4| 6] 8|10 12| 14| 16 18] 20| 22| 24
C 1170 {99 | 1251180 232} 292 | 349 | 386 448 | 515/ 590 | 676 | 787 | | 1047 ]
26(c 2148213273 [402 [522 [ 666 | 701 | 873]1003]1148]1202]1456|1635) 20 [1ass] L
[C 1] 70 |_99 [ 125 180 | 232] 290 | 346 | 382] 443] 507 | 576 [ 653 | 742 | (857 | 1127 P
28[c o145 (213273 [402 [ 522654 17887 869 998 |1140] 1278|1433 i590] 28 [ 1773] 2121
C [ 70 | 99 [125] 180 232|289 | 345 380] 439 | 500 566 | 637 [ 717 809 | 927 | 1207
30[c 27145 213] 273 [402 [522 663 [ 7877 8671 994 1133| 1268|1417| 1565| SO [ 1725 | 19217 2269 OEVELORHENT DF PaD
C 1| 70 [ 99 [ 125]180] 232289 | 343 | 378 436 496 559 | 626 | 699 | . | 781 | 076 | 998 | 1287
32 C 21 145] 21312731402 (522663785 865|9911129|1261|1406|1547 32 1697 | 1870 | 2060 | 218 |
349 1170 (99 r12_5 1179 | 232|288 | 342 377 4_3)34 492|555/ 618 | 687 | 141 762 | 846 | 9_43{ 1069 | 1367 |
C 20 145]|213[273]401 (522662 (784 | 864]988|1125/1255(1398]1535 1678 | 1840 | 2005 | 2200 2576
& IC _1[_70 |99 [ 125( 179 231287 | 341 | 375] 431 489] 549|611 | 677 | 748 825 911 | 0N 1140 | 144G |
| 3B[C 145 213[ 273 [401 521 [661 {783 ] 862] 986 |1122]2151 1391|1525 36 [165¢ [ 16is | 1973 2is2] 2349 2723
IC 1| 70 | 99 [ 125] 1791 231287 | 340 | 374 429 | 486 545 | 606 | 670 ] | 737( 810 888 ) 976 | 1079 | 1212 } 1526
% 380 20 145] 21312731401 (521 (661 (782 | 861|984 (1119]1247]1306[1518 38 1653 | 1804 | 1950 | 2107 | 2288 | 2489 | 287)
o IC 1170 | 99 | 125{ 179 231]287 | 340 | 373 428 | 484 542 | 602 664 | | 720 | 798| 872 | 952 | 1042 | 1148 | 1283 | 1606
4OC 20 1451 2132731401 (5211661 | 782 860(983[1117]1244(1382(1512 40 1645 | 1792 | 1934 | 2083 | 2251 | 2425 | 2628 | 3029
[C 1] 70 | 99 1125|179 231[286 | 339 | 373] 427} 482] 539 | 598 | 659 | | 722 | 788 | 850} 934 | 1016 [ 1108 | 1216 | 1355 [ 1686 _|
4216 =45 213275 401 [521 [660 7817 860] 98211115 1247[1378| 507 42 {1638 | 1782 [ 1921 | 2085 | 2225] 2305 ] 2981 2778 5172
C 1|70 199 [ 125] 179 231] 286 | 339 | 372 426 481} 537 | 593 655 | | 717 | 81| 848 | 920 [ 997 [ 1081 | 1175 | 1285 | 1427 | 1766 |
4416 45 213275 [401 [ 521 660 7817 859 ] 9817]1114] 1238|1375 1503] 44 [6as [1775 1910 2081 [ 2206 | 2358 | 2520 | 2708|2018 | 335 |
C 1] 70 [ 99 [ 124{179] 230] 286 | 338 | 371] 425 480 536 593 | 651 ] 46 | 712 775| 840 | 309 | 982 | 1060 | 1146 | 1242 | 1354 | 1500 | 1845 |
46(3 211451 2131 2721401 | 520660 | 780 | 858 980 |1113[1238]1573| 1499 1628 | 1769 | 1902 [ 2040 | 2191 | 2337 | 2491 | 2665 | 2845 | 3069 | 3483
C [ 70 | 99 [ 124{179] 230[285}338 | 371|424 4791534 | 590 | 648 | | 708 [ 769 | 833 | 900 | 970 | 1044 1124 | 1210 1309| 1424 1572 [ 1925 ]
48Ic 4512130272 401 [520 659 | 7807 858] 979|1112]1236(1370| 1496 48 [627 1763 | 1895 (2031 [2179 [ 2321 | 2469 | 2634 | 2800 | 2993 | 3210 ] 3631
BRANCH 21 3 4| 6 8110[12114116(18(20(22|24 26128130(32|34|36|38|40|42\44146|48
U 1| 05| 136] 172] 248]320 396 [468 { 513|585 657 | 7281800872 | L 1}944 1016/1088{1159] 123111303{1375]1447[1519]1519]1662(1734
L 21 170] 250] 3201 470/ 610 [770 | 910 [1000]1140]1290 1430[ 158017200 L 2[1860(2010[2150]2290[2440|258012720]2870{3010{3160|330013440
W 13750 5701 74l 111]145]187 | 2211243.91277.5 3165 3511390 1424 | W 14581497 1531 1565.5(604.5638.51672,51711.5(745.5784.9] 819] 853
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12
2_c* 1] 108] - L2 ' O "
C 2[ 155
c 376 [ 150 - N
e 26l 221
C - ], 7_4 4+ 1._1 2_ ].90< BRANCH PIPE
4lc "4 1347 183] 286 /— N
C 1| 72| 104] 136] 274 RUN_PIPE
6lc ~ o 122] 175] 232] 426 ‘ /
gle 171 102 130[ 202 | 354 —
C 20 121{ 173226354 | 555
o ¢ _1[ 71 [ 107] 128] 191 264] 439 OR RUN_PIPE
o 108 =9 121 [ 172] 2243437 4657 696 ] -
= 19 Ti[ 71 [ 100] 127|187 | 251 [ 335519
=) C 2[121]171]223]339] 452 592825
[a IC _1_71 100| 126 | 185 246 3211 41 7ﬁ 569 | SCCTION OF BRANCH
14C 20121 171]222[337 | 447(5781723]913 3 MM (1/BIN) VENT HOLE WITHOUT PLUG
1C _l_7l | 100 126 12}4_2517 309 3_85q 4j3_ 6_48_ (" SEE NOTE (1) )
160 "o 121 [ 171222 [336 | 442 566 691 7871042
1al 1| 70 [ 99 | 126 182|238 303] 370 417|511 | 728 |
8(3 2[120[170{ 222 [334 | 439 {560 (676 | 761 {905 |1171
20 1|70 |99 ] 125] 182 237] 298 361404 | 481 [579 |808
C 20120{ 1702211334 1438]555{667 | 748|875 [10221300
29[C 1|70 1199 11251 1811 235|295 355 395 | 465 | 545 |648_| 888
¢ 4120170221 [333 [ 435552661 ] 739|859 |988 [1140[1429
24§ 11 70 | 99 | 125] 181 | 234 293] 351] 390 [455 | 527 611] 717 (968 |
C 2/120]170]221 333 | 435 I_SSO 657| 7.34 1849 970 |[1103{1258[1558
BRANCH 21 3| 4| 6| 8| 10 12| 14] 16 18| 20| 22| 24
[C 1| 70 199 [125] 180 232]292 | 349 386] 448 515|590 676 | 787 | 1047
26[C 75120/ 170 221 [332 [ 434 [ 549 [ 655] 730 8421958 |1082]1217]1377] 26 [167] L
[C” 1] 70 | 99 [125[ 180 232[290 | 346 | 382| 443 507 576 [ 653 | 742 857 | 1127
28(c o[ 120[170] 221 [332 [ 434 [547 ] 6527 726] 837|950 ] 1060, 1194|1332 28 [ 1607 | 1826 L2
IC 1] 70 1799 [125] 180 232} 283 | 345 380 439 | 500 566 | 637 | 717 809 | 927 | 1207
30[c 9 7120[ 170|291 [332 [ 433 [ 546 | 6517 7241 633943 |1058]1178]1307] DO [ 1as | 1626 | 1955 | DEVELOPMENT OF PAD
3 IC 1]_70 |99 | 125[ 180 232|289 | 343 | 378 436 496 559 | 626 | 699 | 781 | 876 | 998 | 1287 |
'2C 2(0120] 170 221|332 14331545549 | 722| 830|939 |1051]1167[1289 32 1431 | 1575 1748 | 2084
34§ 1|70 |99 | 125( 179 252|288 | 342 | 577] 433 | 492] 553 | 618 | 681 | 762 | 846] 943 | 1069 | 1367
C 21120] 170§ 221 {331 |433]|545 | 648 | 721|827 {935 |1045[1159}1277 54 1412 [ 1545 ] 16017 1866 | 2213
‘5_" IC 1170 (L[99 [125]179] 231)287 | 341 375] 431 | 489] 549 | 611 | 677 7481| B25] 911 | 1011 1140 | 1446 |
= | 36]c 720 170[ 221 [331 [432[ 544 {6477 719] 825932 |1041|1157] 1267 30 [1388 [ 1524] 1630 ves | 13s’| 2312
C 1170 | 99 125|179 | 231]287 [340] 3741 429] 486 545 | 606|670 o | 757 | B0 | @B [976 | 1079 [Taiz | 5% |
% 3’8C 21120( 1701 221 ] 331 | 4321544 | 646 | 718| 8231929 {1037] 11471260 38 [isar [1500 1636 T 17737 18257 21087 2781
@ C 1 70 199 [ 125|179 231|287 {340 | 373|428 | 484 542 | 602 664 720 | 798| 872 | 952 | 1042 | 11w 1203 | 1606
401 "a0[170[ 231 [331 [432 544 [6a6 | 717] 822927 1034 114 1254 40 [1579 [ 1492 [ 1620 1740 rase ] 200 2238 | 260!
[C 1170 |_99 | 125] 179 231]286 | 339 | 373|427 | 4B2] 539 | 598 | 659 | | 72| 785| 859 | 934 | 1016 | 1108 | 1216 | 1355 | 1686
42C 2] 120 170] 221331 | 432|544 | 645 | 717 B211925 | 103111391249 42 1372 [ vag7 [ 1607 | 1731 1862 | 2004 | 21717 2359] 2739 |
C 1170 |99 | 125( 179} 231|286 | 339 ] 372 426 | 481] 537 | 595 655 7174 781 | 848 | 920 | 997 [1081 (1175 | 1285 | 1427 | 1766
441 0170 221 [331 [432[583 | 6457 716] 5209247 1023] 113§ 1245] 44 [i367 140 1596 [ 1717 ] 1643 1977 | 2130 | 2208 | 2480 2868
¢ 1|70 1,99 [ 1241179 230|286 | 338 | 371 425 480 536 | 593 | 651 | | 712/ 775 840 | 909 | 982 | 1060 | 1146 | 1242 {1354 | 1500 | 1845
461c 120[170[ 220 | 331 [43) [543 {644 ] 715] 819923 |1028| 1134 1241 A6 1352 [vara [isma [ 1708 [ 1628 | 1956 | 21017 2245 2007 | 2602 | 7997
C 1] 70|99 [ 124] 17912301285 338 | 371|424 479534 | 590 648 | | 708 | 769 | 833 | 900 | 670 | 1044 [ 1124 1201] 1309 1424 1572 1925 |
48|c “n120{ 170220 [331 [431 542 [ 6447 715] 8181922 [1026| 1131] 1238 48 [Mase [T148 (1581 [1697 [ 1016 [ 1940 { 2070 | 2215 | 2362 | 2526 | 2724 | 3126
BRANCH 21 31 4] 6] 8{10[12{14[16}18|2022|24 2612813013234 36|38(40]|42]44|46{48
T 71 70| 99| 124|178/ 220 | 283 | 334 | 366 | 416 | 467 [ 518|569 {620 | L 1|670(721[772 823|874 | 924 18751026 1077]1128]1178]1229
T 21 720] 170] 220] 330] 430 [540 | 640 | 710|810 | 910[1010{1110[ 1210 L 21320{1420{1520]1620[1720]1820]19301203012150]2230 233012430
W 251355 48] 761100.9128.9 1531 1721197 [221.3246270.9295 | W 1325 349,59 374 1398.9 423 [ 448 |477.5 502 526,89 551 5761600

i
i

NOTES :

(1) REINFDRCEMENT PADS MAY BE DIVIDED INTO
TWO HALVES WIiTH A LONGITUDINAL WELDING
SEAM, AND WITH A TEST HOLE ON EACH HALF

(2) MATERIALS fOR REINFORCEMENT PADS SHALL
8F THE SAME AS THAT Of RUN PIPE.

(3) IN PRINCIPLE. THICKNESS OF REINFORCEMENT
PADS SHALL BE THE SAME AS THAT Of RUN
PIPE, HOWEVER. THE THICKNESS SHALL BE
ANALYZED AND CONFIRMED IN ACCORDANCE
WHTH ANS! 831.3 ON EACH PROJECT.

(4) OUTSIDE DIAMETER OF PIPE IS BASED ON
ANS| B36. 10.

(5) DETAILS FOR BRANCH ATTACHMENT WELDS
SHALL BE IN ACCORDANCE WITH ANSI B31.3.

(6) DIMENSIONS ARE DETERMINED IN ACCORDANCE
WITH THE FOLLOWING :

Ll = DB + 10
L2 = 2 x DB
W= (12 -L1) /2

Cl = DR x SIN' (DB/DR) x (X/180) + 10
C2 =Cl + 2 xW

s
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Examples of the solution of oblique — angled Triongles
(English and metric units)

e

One side and two angles known:

Call the known side a, the angle opposile it A,
and the other known angle B. then:

C=180'-(A-B): or if ongles B ond C are

Side ond angle known:
a = 5 centimeters; A=80"; B=62"
Then, by the formulars on the preecding poge:

C=180—(B0'+62')=180 - 142" =38

X _sin B 5 x sin 62 5 x 0.88285

i h = 180"-(B+C). =8X = i = = 4.
given, but nc\lC/L’;1t80¢3'r\—(/:+B> 80'-(B+C) b A < 80 0 984BT 4.483
. . centimeters.
~b:0xsmB C___oxsmC
sin A sin A _axsin C _ 5 x sin 38 5 x 061566 _ 34,6
A o x b x sin C sin A - sin 80 0.98481 o
reg= ————5————
2 cenltimelers.
Two sides ond the ongle between them known: Sides om:i angle knownf
Coll the known sides o and b, and the known a = Qinches; b = B8inches; C = 3%
ongle between them C, Then: lon A = o x _sin C - 9 x sin 3%
lon A= _0_ X sin C b-(0 x cos C) 8-{9 x cos 35)
- brlo xcosh) 9 x 0.57358 5.16222
. - x 0. _ . -
B=180" - (A+C) c=0xsinC 8-(9 x 0.81915) 062765 = B.22468.
sin
Side ¢ maoy olso be found directly as below: Hence. A=83'4
c=Val+ ! - (20b x cos C) B = 180 -(A+C) = 180'-1184' = 6156
_ o x b x sin C _oxsin C _ 9 x 057358 _ .
Areo—Az—-— €= oA = 0799769 = 5.2inches.
T - -
S;ﬁéoessus::wz:ﬁd the ongle opposile one of the Sides ond ongle known:
Coll the known angle A, the side opposile il o, o = 20 cenlimelers: b = 17 centimelers; A = 6V
ond the otlher known side b, Then: . _ b x sin A 17 x_sin_61"
in B=_0 X sin A C=180'—(A+B sin 8 = 0 - 20
sin B=——2>—— =180"~(A+B) 17 x 0.87462  _ (74343
_b x sin C o x b x sin C 20 ’ '
C= ——— Areo= ————"—
e sin A Hence, B=48"1"
if, in the above, angle B> ongle A but <90, . . A .
then o second solution B2,Cz,c2 exists for which: | | C = 180'-(A+B) = 180'-109'1" = 70'59’
Br= 180 -B: C:= 1BO—(A+B2); cz =(0 in C2)+ a=20 : N eqr
sin A; Area = EO X b x E;in Cz))+ (:27 i§ Ongl.n 1) ’ e=2 :inSI,r‘l < 20 ><si:m[517'0 2 - 2 (;8(;.3(;2542
lhen the first solution only exists, if @ < b x sin A, )
then no solution exists. = 21.62 centimelers.
Sides known:
. = 8 inches; b = i B = i
All three sides known: ° b;n+c 515_ o Qg;nxch;z;zﬁcsl 10 inches
Coll the side o,b and ¢, and the ongles opposile cos A = o TS = 9 %70
them, A,B, ond C. then:
- 81+ 100 - 0% - F = 0.65000.
b’+ ¢~ o’ . b in A .
cos A= 2T sin B= 2120 Hence, A=49'27"
: ) sir‘B=bxsir|A___9xsinA
el C=180—(A+B) Areg= 3 X b x sin C o B = 0.85482.
(KNOWN) Hence, B=5844"
C = 180-(A+B) = 18010811 = 7149
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P
S a CIRCLE CONSTANTS AGE
55
PROPERTIES OF THE CIRCLE
Circumference of Circle of Diameter 1 = 77 = 3.14159265
Circumference of Circle = 2m = md
Diameter of Circle = Circumference x 0.31831
Diameter of Circle of equal periphery os 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
. TnTe .
Arc, [l = 180 = 0.017453 re
angle, o = BZL - 5779578 &
. _ 4+ d : 4+
Radius, 7 = g6 Diameter, d = T
Chord, ¢ = 2NN2br — & =27r sin% = d sin%
Rise, b =r - ~12—\/4r2~ ct = % tan % =271 sin—
Rise, b=r+y-Vr-x Y=b~-r+Vri-% x =r =N+ y~-b)
T o= 314159265 logTm = 0.4971499 = 9.869604 log M7= 0.4971499
™ = 31.006277 log 7 = 1.491450
1 _ 1 _ 1T 1 _ -
7 = 0.318310 log— = 9.502850 - 10 m = 0.101321 log— = 9.005700 - 10
1 _ 1 - _
2 - 0636620  log = 9.803880 ~ 10 = 0.032252 loggm = 8.508557 ~ 10
v T o= 1.772452 log~/m = 0.248575
180 = 57295780 10g18Y = 1758123 1 /7 = 0.564190 0g L = 9.751425 - 10
T5g = 0.017453 log 1B = 8.241870 — 10 N = 0.165717

= 1.464592 log/m
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(1] B
MACHINE BOLT (NUT) STUD BOLT (NUT)
UNIT mm
NOMINAL 1504 3004 4004 6004
FLANGE SIZE |NUMBER NUT NUMBER NUT NUMBER NUT NUMBER NUT
g OF DIMENSION M s s g OF DIMENSION M 's S d OF DIMENSION Le d “OF DIMENSION s
(A) (8) BOLT H K BOLT H K BOLT H K goLT H K
15 1/2 ui/2 4 12.7 55 65 34 utl/2 4 12.7 60 70 34 ul/2 4 12.7 85 u1/2 4 12.7 .85
20 3/4 | U1/2 4 12.7 55 65 34 us/8 T 15.8 65 75 42 us/8 4 15.9 90 u3/8 4 15.9 90
25 1 u1/2 4 12.7 60 | 70 34 | us/s 4 15.8 70 85 42 | us/8 4 15.9 g5 | us/s 4 15.9 95
(32) | (1) | ur/2 4 12.7 65 70 34 | Us/8 4 15.8 70 95 42 | us/s 4 15.9 100 | us/s 4 15.9 100
40 11, | U1/2 4 12.7 | 65 75 34 | U3/é 4 19.1 80 95 50 | u3/4 4 19.1 110 | U3/4 4 19.1 110
50 2 us/8 4 15.9 70 85 42 | us/8 8 15.9 80 105 40 | us/s 8 15.9 10 | us/s 8 15.9 110
65 21, | us/s 4 15.9 80 90 42 | u3/4 8 19.1 90 105 50 | u3/4 8 15.9 125 | U3/4 8 19.1 125
80 3 us/8 4 15.9 85 95 42 | U3/4 8 19.1 95 110 50 | U3/4 8 15.9 130 | u3/4 8 19.1 130
(90) | (3',) | uUs/8 8 15.9 85 95 .42 u3/4 8 19,1 100 115 50 u7/8 8 22.2 140 u7/8 8 22.2 140
100 4 us/8 8 15.9 85 95 a2 | us/a | 8 19.1 100 120 50 | U7/8 8 22.2 140 | u7/8 8 22.2 150
(125) | (5) | u3/a 8 | 19.1 85 105 50 | u3/a ) 19.1 110 | 125 s0 | u7/8 8 | 222 150 Ul 8 | 254 170
150 6 u3/4 8 19.1 90 105 50 | u3/4 12 19.1 110 130 50 | U7/8 12 22.2 155 U1 12 25.4 175
200 8 u3/4 8 19.1 95 | 115 s0 | ur/e | 12 | 222 125 | 145 53 Ul 12 | 25.4 175 |uta/s] 12 | 266 200
250 10 | u7/8 12 22.2 . 105 120 53 u 16 25.4 140 165 | 63 |utazs| 16 28.6 195 |ut./4f 1 31.8 220
300 12 | u7/8 12 22.2 110 125 s3 |ut.ay/s| 1e 28.6 150 180 71 |[uia/al s 31.8 205 |ut.i/4| 20 31.8 230
350 4 [ w 12 25.4 115 140 63 |ut.i/s| 20 28.6 160 185 71 |urni/a| 20 31.8 210 |ut.azs| 20 34.9 240
400 16 Ul 16 25,4 120 140 63 |U1.1/4| 20 3.8 170 195 75 [ui.3/8| 20 31.9 225 [ui1/2f 20 38.1 260
450 18 |ura/s] s 28.6 130 155 71 {uty/a| 24 31.8 175 | 205 75 [u1.a/s| 24 31.9 230 {u1.5/8] 20 41.3 280
500 20 |ut.r/s| 20 28.6 140 165 71 (uta/a| 24 31.8 185 | 210 75 |utiz2| 24 38.1 250 |u1.5/8| 24 41.3 295
@0 24 |ura/4] 20 31.8 150 180 75 |utayzz| 24 38.1 205 | 240 80 |U1.3/4| 24 445 275 |ui.7/8| 24 47.6 335
Remarks 1. These dimensions conform to ANS! B16.5-'81.
2. If possible, nominal flange size given in brockels shoule be avoided from use.
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| c—— LS —— |
]
Bl B o
O
—
STUD BOLT (NUT) —
=)
<
UNIT © mm AR
NOMINAL 6004 9004 15004/ 25004 — U
9O
FLANGE "51zE d NO H K d | NO H K LS NO H K LS NO H K LS Q=
LS d d S
™ | _(® | = -
15 1/2 | u1/2 4 | 127 | 2 80 | u3/a4 | 4 | 191 | 25 | 110 | us/a a | hea [ 25 | 1is | us/a 4 | 191 | 25 | 130 @)
20 | 3/4 | us/s 4 | 159 | 2 95 | u3/4 4 | 191 | 2.5 | 120 | u3/a 4 | 190 | 25 | 120 | u3/4 4 | 191 | 25 | 130 Eﬁ A
25 1 Us/8 a | 159 | 2 95 u7/8 | 4 | 222 | 3 135 | u7/8 4 | 222 | 3 135 | u7/8 4 | 222 | 3 145 O >
(32) | (17| us/s 4 15.9 2 100 u7/8 4 | 222 | 3 135 | u7/8 4 | 222 3 135 Ul 4 25.4 3 155 :;2 =z
40 17, | U3/4 4 | 391 | 25 | 110 ur | 4 | 252 | 3 145 U1 4 | 254 | 3 145 | Uur1/8| 4 | 286 | 35 | 175 P2
50 2 Us/8 8 | 159 | 2 s | ur/e | 8 | 222 | 3 155 | U7/8 8 | 222 | 3 155 U1 8 | 254 | 3 185 23 o2
65 2, | u3/a 8 | 191 | 25 [ 130 ur | 8 | 254 | 3 165 Ul 8 | 254 | 3 165 | Ul.1/8| 8 | 286 | 3.5 | 210 = O
80 3 u3/a 8 | 191 | 25 | 135 | u7r/8 | 8 | 222 | 3 155 | uti/8| 8 | 286 | 35 | 185 |uta/4| 8 | 31.8 | 35 | 235 éii
(80) | (3'7) | u7/8 8 | 222 | 3 145 - - - - - - - - — - - _ - - Z )
100 4 u7/8 8 | 222 | 3 155 | uti/s| 8 | 286 | 35 | 180 |utis4| 8 | 318 | 35 | 205 |ut.i/2| 8 | 384 4 270 égg
(125) | (5) U 8 | 254 | 3 175 | ur1/a| 8 | 318 | 35 | 200 |uti/2| 8 | 381 | 4 260 | U1.3/4| 8 | 445 | 45 | 320 )
150 54—’7 u1 12 25.4 3 180 U1.1/8 12 28.6 3.5 205 U'C.Z)/B 12 34.9 4 275 U2 8 50.8 5 365 =
200 8 |uiri/s| 12 | 286 | 35 | 205 | Ut.3/8| 12 | 349 | 4 235 | uts/8 | 12 | 413 | 45 | 330 U2 12 | 508 | 5 400
250 10 | U1.i/4 | 16 | 31.8 | 35 | 230 | Ul.3/8| 16 | 349 | 4 245 |Ut.7/8 | 12 | 476 | 5 350 | u2.1/2| 12 | 635 | 6 515
300 12 |ut/a| 20 | 318 | 35 | 235 | u13/8| 20 | 349 | 4 265 U2 16 | 508 | 5 400 | U2.3/4 | 12 | 69.9 | 6 565
350 14 | U1.3/8 | 20 | 349 | 4 245 | Ul.1/2| 20 | 381 | 4 290 | u2.1/4 | 16 | 572 | S5 | 435 - - - - -
400 16 | u1.1/2 | 20 | 381 | 4 265 | U1.5/8| 20 | 413 | 45 | 305 |u2.1/2| 16 | 635 | 6 475 - - - - -
450 18 |U1s/8| 20 | 415 | 45 | 285 | u1.7/8| 20 | 476 | S 345 | U2.3/4 | 16 | 69.9 | & 535 - - Z Z -
'soo | 20 [uts/8| 24 | 413 | a5 | 305 uz | 20 | so8 | s 370 u3 16 | 762 | 6 575 - - - - Z
| 600 24 | ut7/8| 24 | 478 | 5 350 [u2.1/2] 20 | 635 | 6 470 | U31/2| 16 | 889 | 6 655 Z - - Z -

Remark : If possible, nominal flange size given in brackels should be ovoided from use.
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EF BOLT DIMENSION FOR ANSI B.16.47/MSS SP-44 PAGE
§ 1504, 300#(RF) 60
LM LS ,
S K
- ! g |
— =k =
[H] - 7] ]
MACHINE BOLT (NUT) STUD BOLT (NUT)
I. ANSI B16.47 SERIES B UNIT mm
FL:S&N/;LZE NUMBER NUT = NUMBER NUT ot
d OF DIMENSION M LS 5 d OF DIMENSION LM LS S
(A) (B) BOLT H K BOLT H K
(650) | (26) |uU 3/4| 36 19.1 2.5 125 140 50 |Ul.1/4| 32 31.8 3.5 235 260 75
700 28 | U 3/4| 40 19.1 2.5 130 150 50 |Ui.1/4| 38 31.8 3.5 235 260 75
(750) | (30) | U 3/4]| 44 19.1 2.5 130 150 | 50 |ut.3/8| 36 34.9 245 | 275 80
800 32 | U 3/4| 48 19.1 25 135 150 50 |ut.1/2] 32 38.1 275 300 95
(850) (34) (U 7/8 40 22.2 3 150 160 53 |U1.1/2 36 38.1 275 300 95
300 36 |U 7/8| 44 22.2 3 155 185 53 |U1.5/8] 32 41.3 4.5 275 305 95
950 38 U1 40 25.4 3 160 180 63 |U1.5/8] 36 41.3 4.5 295 325 85
1000 40 U1 44 25.4 3 165 180 63 |U1.5/8| 40 413 4.5 300 330 85
1050 42 U1 48 25.4 3 165 185 63 |U1.3/4! 36 44.5 4.5 315 345 100
1100 44 U 52 25.4 3 175 190 53 U1.3/4| 40 445 4.5 325 365 100
1150 46 |ul.1/8| 40 28.6 35 180 205 71 |ui.7/81 36 47.6 5 330 370 110
1200 48 |ul.1/8| 44 28.6 35 185 205 71 |uU1.7/8| 40 47.6 5 330 370 110
1250 50 |uUl.1/8| 48 28.6 35 190 210 71 |u17/8| 44 47.6 5 350 390 110
1300 52 |ul.1/8) 532 28.6 25 200 215 71 |u1.7/8| 48 476 5 365 400 110
1350 54 |Ul.1/8] 56 28.6 35 200 215 71 |U1.7/8| 48 47.6 5 350 390 110
1400 56 |uU1.1/8| 60 286 3.5 205 225 71 |u2.1/4| 36 57.2 5.5 395 440 125
1450 58 |U1.1/4] 48 31.8 35 210 230 75 |U2.1/4| 40 57.2 5.5 | 395 440 125
1500 60 |U1.1/4| 52 318 35 210 235 75 |U21/4] 40 57.2 5.5 | 390 435 125
I. ANSI B16.47 SERIES A/MSS SP-44 UNIT = mm
NOMINAL | 1507 — 3007 -
FLANGE SIZE | NUMBER OIMETEION B 4 NUMBER DIMENSION s
(A) (8) | BOLT H K BOLT H K
(650) | (26) | uta/a | 24 31.8 35 220 U1.5/8 28 41.3 4.5 265
700 28 Ul.1/4 28 31.8 3.5 230 U1.5/8 28 41.3 45 280
(750) (30) Uui.i/4 28 31.8 3.5 235 U1.3/4 28 44 4 4.5 300
800 32 ut.1/2 28 38.1 4 260 u1.7/8 28 47.6 5 320
(850) | (34) ui.1/2 32 38.1 4 265 ui.7/8 28 47.6 5 325
900 36 ui.1/2 32 38.1 4 280 U2 32 50.8 5 340
950 38 ul.1/2 32 38.1 4 275 ul.1/2 32 38.1 4 315
1000 40 ut.1/2 36 38.1 4 280 u1.5/8 32 41.3 45 335
1050 42 Uu1.1/2 36 38.1 4 300 u1.5/8 32 41.3 4.5 345
1100 44 ut.1/2 40 38.1 4 305
1150 46 ul.1/2 40 38.1 4 305
1200 48 u1.1/2 44 38.1 4 320
1250 50 Ui.3/4 44 44 4 4.5 335
1300 | - 52 u1.3/4 44 44.4 4.5 345
1350 54 U1.3/4 44 44 .4 4.5 355
1400 56 U1.3/4 48 444 4.5 365
1450 58 U1.3/4 48 44.4 4.5 375
1500 80 Ui.3/4 52 44.4 4.5 380
Remork : If possible, nomingcl size given in brakers should be ovoided from use.
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PIPE MAX. SPAN CHART

(BASED ON ASME B31.1 PARA 121.5)
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NOMINAL PIPE SPAN (M)
P'E,SCSH]?E SCH. N0, EMPTY WATER FULL S R
3/4 80 2.7 26 2.1 2.1
: 80 3.0 29 2.4 2.4
1-1/2 80 3.7 35 3.1 3.0
2 40 4.2 4.0 35 3.3
80 41 3.9 35 3.4
3 £0 5.1 46 4.4 4.2
80 5.0 4 45 4.3
4 40 5.8 5.2 5.1 4.7
80 5.7 5.3 52 4.9
6 40 7.0 6.2 6.4 58
80 7.0 6.4 6.5 6.1
8 20 8.1 6.8 7.2 6.4
40 .1 7.0 X 6.6
10 20 9.1 74 | 82 7.0
40 3.0 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 95 8.2
16 STD. W, 11.1 3.0 10.2 8.7
18 STD. WT. 1.7 9.4 109 9.0
20 STD.WT. 12.4 9.8 1.5 94
I STD. WT, 13.6 10.4 12.6 10.0
‘1920 EID
HgA | = —ow WHERE L = SPAN (MM)

GENERAL NOTES

1. SUGGESTED MAXIMUM SPACING BETWEEN PIPE SUPPORTS FOR HORIZONTAL STRAIGHT RUNS OF STANDARD

W = DISTRIBUTED WEIGHT (KG/MM)
= MODULUS OF ELASTICITY (KG/MM?)
D = DEFLECTION (MM)

| = MOMENT OF INERTIA {CM*)

AND HEAVIER PIPE AT MAXIMUM OPERATING TEMPERATURE OF 750°F (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 EQUIVALENT 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 LOOP2| M A
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PIPE LOOP DESIGN

1. LOOPE 2hs3t o o ANCHORS Edof glxlAI710{, GROUP=t #'Ti.
2. @ ANCHOR 2' RECOMMENDED TOTAL MOVEMENT : 125 ~ 150 mm
ANCHOR 2! MAX. TOTAL MOVEMENT ;250 ~ 300 mm
3. ANCHOR 2 2320l
DESIGN TEMP | THERMAL EXPANSION (mm/m F5zol (m)
(c) CS. SS. CS. SS.
70 056 0.82 150~ 250 | 100~ 170
100 0391 133 100~ 200 | 70~ 140
120 115 157 90~ 130 | 60~ 90
150 153 219 80~ 100 | 35~ 70
200 219 3.08 0~ 90 | 35~ 65
250 288 3.99 15~ 80 | 30~ 60
300 560 291 @~ 70 | 30~ 50
350 436 585 3%~ 60 | 25~ 45
200 535 681 0~ 50 | 20~ 40
450 597 7.80 24~ 0 18~ 30
500 5.80 880 | %4~ 40 18~ 30

) A7) TABLE2 RECOMMENDED TOTAL MOVEMENT, 25 & 22slof I4siic

4. RECOMMENDED LOOP WIDTH

6D (D : 0.D OF PIPE) of4

5. LOOP «mal xein GUIDE 242 18m= gl

6. LOOP LINE SPACING

) LINE 2%

2 ANCHOR 2 MOVEMENT (mm
100
100 ~ 150
150 ~ 200
200 ~ 250

|3=22:03]
FIN AT
ryryry
NN Y
4+ +
™~
w
3
3

7. LOOPS %4

LOOP2l 2i& %"a% LINE SIZEe 252
2245} =

FLEXIBILITY & 2

ey
>
]
i<}
14
o

flf‘]g e Z ooy,
¥ 429k, COLD U

0
0 U 0
0 O —

28 #1

EXPANSION LOOP DETAIL

13220 {INFo| %2

NE2 HOT LINE°! EXPANSION g

'-[ LINE 257
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RACK PIPINGSl LOOP ARM 2ol &' ANCHORZ!H #i2|
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TABLE 1
EXPANSION | NOM. PIPE H F F PT.C EXPANSION | NOM. PIPE H F F PT.C
BETWEEN| SIZE & LOOP | ANCHOR |FORCE-50%| COLD DEFL BETWEEN| SIZE & LOOP | ANCHOR | FORCE-50%) 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)
3x.216 | 1830 125 90 66 3x.216 | 4420 55 45 91
4x.237 | 2135 180 125 56 4x.237 | 4875 30 70 79
6x.280 | 2440 385 260 46 6x.280 | 5640 195 135 61
8x.322 | 2590 700 475 61 8x.322 | 6250 315 215 48
10x 365 | 2745 1145 770 36 10 x .365 | 6400 565 385 43
50 | 12x.375 | 2745 | 1810 | 1075 33 150 | 12x.375 | 7010 860 440 36
(2") 14 x 375 | 2745 1930 1290 30 (67) § 14x 375 | 7010 795 535 33
16 x 375 {2745 2530 | 1690 30 16 x .375 | 7010 1010 680 30
18x.375 | 2745 3130 | 2085 28 i8x.375 | 7010 1235 630 28
20x 375 | 2745 3650 | 2440 25 20x 375 | 7010 1440 965 25
24 x.375 | 2895 4455 | 2980 20 24 x.375 | 7315 1760 1180 20
3x 218 2530 90 70 744‘ 3x 216 | 4875 55 45 97
4x 237 | 2895 145 102 64 4x.237 | 5335 30 70 B4
6x.280 | 3200 330 225 53 | 6x.280 | 6250 180 125 64
8x.322 | 3505 555 375 \ 46 | 8x.322 | 7010 285 195 51
10 x .365 | 3810 860 580 | 38 10x.365 | 7160 510 350 46
70 12x.375 | 3960 | 1120 760 33 175 | 12x 375 | 7770 610 420 38
(3”) 14x.375 | 3960 1340 895 30 (7") 14x.375 | 7770 735 500 36
16 x .375 | 3960 3735 1170 30 16x.375 | 7770 940 635 33
18x 375 | 3960 2130 | 1430 28 18 x.375 | 7770 1155 770 28
20x.375 | 3860 2485 | 1665 25 20x.375 | 7770 1350 910 25
24x.375 | 4115 3095 | 2075 20 24x.375 | 7925 1725 | 1155 23
3x.216 | 3200 80 55 81 3x.216 | 5180 55 45 104
4x 237 | 3660 110 80 69 4x.237 | 5790 80 55 89
6x.280 | 4115 260 180 56 6x.280 | 6860 170 115 66
8x.322 | 4420 455 305 48 8x.322 | 7620 270 180 53
10 x .365 | 4570 780 535 43 10 x 365 | 7925 465 315 46
100 | 12x.375 | 5030 895 600 33 200 | 12x.375 | 8380 600 410 38
( 4") 14 x .375 | 5030 1065 715 30 (8") 14x.375 | 8380 715 490 36
16 x 375 | 5030 1385 930 30 16 x.375 | 8380 920 625 33
18 x.375 | 5030 1690 | 1135 28 18 x .375 | 8380 1120 750 30
20x.375 | 5030 1975 1325 25 20 x.375 | 8380 1305 975 28
24x.375 | 5180 2485 | 1665 20 24 x.375 | 8335 1680 | 1120 23
3x.216 | 3810 70 45 89
4x 237 | 4420 102 70 71
6x.280 | 4875 225 160 58 TABLE 2
8x.322 | 5335 375 260 48
195 10 x .365 | 5485 860 440 43 CXPANSION
" 12x.375 | 6095 | 750 | 510 36 BETWEEN | 50 | 75 | 100 | 125 | 150 | 175 | 200
(5 ) 14 x.375 | 6095 885 600 33 ANCHORS(NM)
16 x .375 | 6095 1145 770 30
18x.375 | 6095 1395 930 28
| 20x.375 | 6095 1620 1090 25 Fosfo | 25| 35| 5 6 | 65| 75| 5
J 24 x 375 | 6250 2065 1385J 20

NOTE

1. TABLE 1.2= WELDING ELLS % STD WALL TH'KE 21Z22 uyy.

2. TABLE 121 ANCHOR FORCE: THERMAL FORCEY (FRICTION FORCE: Msl)

3. GUIDE2l LATERAL FORCE: TABLE 2 &=
(LATERAL FORCE = Fq/Fo(ELEBOW 22 25244 ) x (TABLE 191 "F")

4. ACTUAL DEFLECTION = COLD DEFLECTION + H x (EXPANSION/M)
(PIPE LOAD?I GROUP @Alof B2 ofR 5 Zofo| Y.)
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HW VESSEL GUIDE ALLOWABLE LOAD TABLE 73"
F
{
——————— e
i
——————— | F—q
TYPE NO. MEMBER F(KG) P(KG) CLIP TYPE LOAD(KG)
L50 x 50 x 6 100 300 101A 100
R 1/
L75 x 75 x 9 350 300 1018 350
L50 x 50 x 6 110 300 102A 150
R 17
L75 x 75 x 9 180 300 1028 250
L100 x 50 x 5 470 570 103A -
R 19
L150 x 75 x 9 740 670 1038 _
L150 x 75 x 9 _
R22 R23 600 940 104A
L200 x 90 x 8 730 520 1048 =
R24 R25
L300 x 90 x O 900 330 104C -
150 x 50 x 6 100 300 121 100
R 18
L75 x 75 x 9 350 300 121 350
L100 x 50 x 5 470 570 103A —
R 21
L150 x 75 x O 740 670 1038 —
L150 x 75 x O 600 940 104A —
R27,R28 L200 x 90 x 8 730 520 104B —
£300 x 90 x O 900 330 104C -
L50 x 50 x 6 100 300 101A 100
R 17
L75 x 75 x 9 350 300 1018 350
L100 x 50 x 5 470 570 103A —
R 20
L150 x 75 x 9 740 670 1038 —
L150 x 75 x 9 600 940 104A —
R 26 L200 x 90 x 8 730 520 104B -
L300 x 80 x 9 200 330 104C -




[} W
Aliowable tensile Stress ol Vorious temperoture. {'C) (Kg/mm) %ﬂ
Classification Class Symbol
-190|-100| -B0 | -60 | ~45{ 30| -10| O 40 [ 100 | 150 | 200 | 250 | 300 | 350 { 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800
1 S330 - - - - - - -1 85| 85| 85] 85| 85| 85| 85| 85 - - - - - - - - -
JIS G 3101
2 S400 - - - - - - - [10.3(10.3]10.3|10.3|10.3/10.3{10.3/10.3 - - - - - - - - -
2 SB410 - - - - - - - 1105[105(105[10.5[10.5{10.5|10.5[10.5] 9.0| 5.8((3.7)[(1.8) - - - - -
3 SB450 - =1 = =] ={ = =|ns{1is|ts|tis{s|is|1.5l11s] 97 sel@n08)] -| -| - -| -
JIS G 3103 4 SB480 - - - - - - - 1123123123123 (12.3]12.3]12.3|12.3]110.3| 59((3.7)[(1.8)] - - - - -
5 58480 - -1 -1 -1 =1 -1 =[1s{15|11.5/11.5[11.5/ 115115115/ 11.5103[7.D|GB4] -| -] -] -| -
6 SB480 - - - - - - - [12.3)12.3(12.3]12.3]12.3[12.3|12.3]12.3]12.3[10.8((7.7)](3.4) - - - - -
SM400A - - - - - - -110.3]10.3|10.3]10.3(10.3|10.3|10.3]10.3 - - - = - - - - -
[
1 SM4008B - - - - -~ - - 1103]10.3(10.3{10.3{10.3/10.3{10.3|10.3 - - - - - - - - - (7)
SM400C - - - - - - 110.3]10.3(10.3]10.3(10.3|10.3!110.3|/10.3|10.3 - - - - - - - - - 10
SM490A - - - - - - = | 125125125125 125(125]|125]12.5 - - - ~ - - - - - on
JIS G 3106 2 SM4908 - - - - - - ~ [125]125]12.5(125]12.5[12.5|12.5({12.5 - - - - - - - - - OLO
SM4390C - - - - - - [12.5]12.5112.5]125(12.5[125]12.5(12.5[12.5 - - - - - - - - - 318
SM5208B - - - - - - =~ |133]133]13.3{13.3|13.3]13.3|13.3(13.3 - - - - - - - - - -
4 ~
SM520C - - - - -~ = | 133133133 13.3[13.3[13.3[13.3|13.3[13.3| - - - - - - - - - ~
’ O
M57 - - - - - - |14, . , . . . . . - - - - - - - - -
5 S 0 45(145]145[{145]145(145]|145]|14.5]| 145 ~
1 SPV235 - - - - - - 110.3]10.3({10.3{10.3|10.3{10.3[10.3(10.3[10.3 - - - - - - - - - 3
= =1 = = - -|125]125]125[125(125[125|125|125|125| - | -| -| -| -| -| -| -] - 3
2 SPV315 ()
-1 =1 = -1 -1| -|144|144]144]135]|130|128[128]128[128| - | -| -| -| -| -| -] -] - —~
- - - - - = [13.3 133 13.3(13.3|13.3|13.3|13.3[13.3[13.3| - - - - - - - - -
3 SPV355
JS G 3115 - - - - - - |16.2]16.2]16.2|154|146|1461146(14.6|14.6 - - - - - - - - -
- -1 -] =| =] -|145[145(145[{145[145[145)145/145(145] -| -| -| -| -| -] | -| -
4 SPV450
- -1 -] -| -| ~-|s|185|185{176]166|166[166|166]166] -| -| -| -| -1 -] | ~| -
= =1 =] - -1 -|w5]iss5]155]155]155]155[155[155(155| - | - | -| - -| -{ =-| -] -
5 SPV490
-1 -] -1 -| -| -1|1w98|198|198|176(178[178|178[178|178] -| -| -| -| -| -] -] -] -
1 5C250 -1 -1 -1 = - - -|w3[w03103] - - -] -| -| -| -1 -| -1 -| -| -1 -] -
2 SC290 - - - - - - - - - - ~ - - - - - - - - - -
JS G 3116 11.3[11.5]11.3
: 3 SC320 - =10 =1 -1 -1 - —|12s|125|125| - =] -| -| =| =-| -| = - -| -| - - ~
4 SC360 -1 -1 -1 -] -1 =1 -|138}138{138] - -! | - =| -|- | = -| -1 -| -1 -1 -

¢6
30vd
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Allowoble tensile Stress at Various temperature. ('C) (Kg/mm)
Classification | Closs Symbo!
_196|—100] -80 | =60 | 45| =30 |-10] 0 | 40 [ 100|150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800
. o2 2 o = = <] 64l 64l salEEoEd G 6D | -] -| - -| - -| -| -
Jis G 3452 SG ‘
B - - - - - - — 1 49| 49| 4.9 [(4.9)](4.9)](4.9)|(4.9)|(4.9)| - - - - - - - - -
s - =] =] = =1 =1 95| 95| 95| 95| 95| 95| 95| 95/ 95/ ~| -| ~-| ~| -| -] -| -| -
2 | sTPG 370
3 = =1 <1 =1 =1 81| 81| 81| 81| 81| 81| 81] 81| 81} ~| -| - { -| -| -| -| - -
Jis G 3454
S - - =1 =1 =1 =1li0s|105]105|105]105]105|105[105]105| =| =| - -| -| -| -] -| -
3 | sTPG 410
E - ~|. = =1 =] -| 89| 89| 89| 89| 89| 89| 89| 89| 89| - | - | - ~1 - -1 -| -| -
2 | sTs 370 s - = =1 =] =1 95| 95| 95| 95| 95| 95| 95| 95| 95/ 95| ~| -| - | -| -| -| -| - .
Jis G 3455 3 | STS 410 S - - =1 ={ =1l1sl105]105|105|105]105{105|105}105|105| -| -| -| -| -| - - -] - %
4 | sT5 480 s | = =1 = = l|123l2323)23 25123023 1230123) 23] - - - - -| -| -| -] - 1o
S - -t = =1 =| - -1 95| 95| 95| 95| 95| 95| 95| 95| 82| s7|GnlO08)| -| -| -| -] - o
Jis G 3455 2 STPT 370
E - - -1 -1 - =] =1 81 81| 81| 81| 81| 81] 81| 81| 70] 49D -| -| -{| -| - 00
, | sTeT 480 s -1 -t =] -] -| -] =liws6|105|105]105]105[105]105(|105] 9.0| so|Gn|O.8)| -| -| -| -1 - 3!8
" | sty 400 A = -1 -] =| -| -1 89| 89| 89| 89| 89| 89| 89| 89| 76| 4olzV)|O5] -| -] -| -| -
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TOWER VESSEL,HEAT—EXCH.2l ALLOWABLE FORCE® MOMENT
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FR : RADIAL REACTION

FT : TANGENTAL REACTION
MC : 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
8’ 2.310 1,070 1,080
10" 3,830 1,770 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




