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Steel Water Pipe Fittings — Design

What is a fitting?
« AWWA M11

* AWWA C208
* ASME BPVC
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t - Required thickness of steel

P, - Working pressure

D, -Outside diameter of pipe

S - Limited to 50% of the min.
yield strength of steel
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Steel Water Pipe Fittings — Design
Hellcal Formln and Weld Machine
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Steel Water Pipe Fittings — Design

Elbow Leg Lay Length

At ‘CJUJ) LL=R
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Cylinder Thickness for bends < 2
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- Outside d]am;;t:,f of pipe
- Internal de: '
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Cvrmnle: 487 NDin v 9N° 150 x 48 418
Example: 48~ Dia x 90. Rl Y g : )
Y 2x18000 = 3(48)-1.5(48)

Elbow with a standard.
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Ve=WenlicaliangleloisdepantingineNiar end) with horizontal pla




N <
e <%,
Steel Water Pipe Fittings — Design




N
= %o
Steel Water Pipe Fittings — Design

|210048 4
‘Rav6 T




T e &
=S %o
Steel Water Pipe Fittings — Design




T e &
=S %o
Steel Water Pipe Fittings — Design

Tees, Outlets & Laterals
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P ‘ \ — V&S 2
PDV Kpd, <
D, (sin<A)

o9
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PDV = Aru
D, (sin® A)
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PDV = _Kpd“
,- (JJIJdA)
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PDV/="_110(150)(8.625)2
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PDV = _Kpd,-

PDV

< 6,000 C
6,000-9,000 ICT, W, orC (M =0.000167xPDV)
> 9,000 Crotch Plate




Reinforcement

Malnline O.0.
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Steel Water Pipe F|tt|ngs - Desngn =

v’ Theoretical cyl thickness of run pipe
v’ Theoretical cyl thickness of branch

Theoretical reinforcement area

v'Available reinforcement

Required Reinforcement
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Steel Water Pipe F|tt|ngs - Desngn =

v’ Theoretical cyl thickness of run pipe

v’ Theoretical cyl thickness of branch

Theoretical reinforcement area



D -2ty
sin A

A,

(T, T)+5ty(tyt)sr1 -

A =8 (0.375"-0.207") + 5(0.322” )(.322-.037)0.972
=1.79in?

i 1.656 — 1
Aw—AgAa = 6561 L7 _ _04134in?




d, - —
= 4.312in

W=—2— =——
2 2sin 90°
A 0986 _ :
T.= w  2(4312) 0.114in round up to 0.125
A 0.986 b
Y Y €t

i d. 8.625 _
W=2w+ = =2(394)+ ) 16.5in



Outlet Reinforcement Design Calculation * S\
Per AWWA Manual M11 (5th Edition) - Chapter ¥
ain Lire with 5" Radial Branch (b

Mainline Fi

Morninal diameter:
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Steel Water Pipe Fittings — Design

- Caollar

FAultiplie
rider t

Branch pi A
Ad,=4,+4.
Additional reinf ret i [ Ad,=4,-4,

Timirnl

w (min)

w (nse)

w (1)

FIE" THICK BY 14.00" LONG BY 14.00" CIRCUMFERENTIAL WIDTH COLLAR 3 / 1 6” x 14’ / I o n g X 14’ / W i d e

Mate: Required widthlength dim = rounded up ta the near 4"
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Diameter of Pipe, in.

120

Source: Swanson et al. 1955.

Plate thickness, 1 in.; deflection angle, 90°

Depth of Plate, in.

Dia, D =60 in, size-on-size tee, at 150psi
o = 36,000psi
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30/36 = 0.83” thick plate and from nomograph,
depth of plate is 29in



Dia, D =60 in, size-on-size, at 150psi
o = 36,000psi

depth of plate, d, is 29in, using this nomograph,
d,=12"
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T}, = min req’d thickness of head

p = design pressure, psi

D, = dished head outside diameter, in.
o = allowable design stress for dish, psi




T; = min req’d thickness of head
p = 150 psi

D, =49.75in.

o = 0.5 x 38,000psi

150 x 49.75

~2(19,000) — 0.2(150)

= 0.197in
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What else? What other fittings are there?
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Questions

Darren Dunker, Thompson Pipe Group Pressure


mailto:ddunker@thompsonpipegroup.com
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