<

JTJH—O7-01 Q7 :30A
JUN. 7.2881 73 35AM . 024 P.274 : .
GO -TO10148 - 00-B '

o0 L.JONES
From  TPOH @ NDR_~CAL

BALANCING OF PRESSURE THRUST

A. IN-LINE PRESSURE BALANCED JOINTS
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BELLOWS DESIGN CALCULATION
Author M. tang m._ss_} 5”301
Qe Basla: The Expansion Joint Manufacturers Association Standard, 7th Edition
Alowabils Stress Bagly: ASME Sect. It, 1288 Edltion, 2000 Addenda
Bellows Elemant Gaometry —
Bellows Matenai: SAZ240-T321
Collar Material; SA240-T304 ;
Sephows inside Diameter {in.) 11.58 :
Eeliowe Jutside Diameter in.) H= 0.580 12.74 = 3 e

_—.'“..&_
Individual Ply thickness (in.) 0.010
Number of Plies . 1
Bellows Element Lan (In.) 2r= 0.210 4.00

| Bellows Element Length 00
Bellows Effactive Argg (in.42) 115.9 ¢

2. i rormation
Congitian Typs (i.e deskin. G Design
Design Pressure (Pq!! 15
Dssign Temperature (dag. 800
Axial Compression (in.) , 0.200
Axia! Extension (in,) ) 0.200
Lter (+; fin) B 0.000
Latara; 1) (in.) 0.000
ukar (+ .) 0.00
ular (-) (deg.) 0.00
Bellows Stress Analysis
) Actusl Allow,
Stress Stress
§1__Tange~* Sircumferental Membrane Sirees Due to Pressure, pal 1,548 18,300 :
51 _ Collar Circumferemtiai mbrane Stress Due to Pressure, pal 1,586 16.600
32 Circumferential Membrane Stress Due to Pressure, ps] 2.913 18,300 S
82 Reinforcing Ring Membrane Stress Dis to Preasure, pai - N/A** N/A*

83 Meridional Membrane Stress Due to Pressure, pai 448 N/A
54 Meridional Bending Strass Dus to Pressure, pai ’ 18,898 N/A
$3+84 Meridional Mem. + Bending Stress Due 1o Pressure paj 19,344 54 800

86

Maridiona! Membrane Sirews Due to Defiection, psi ‘ 187 N/A
88 Meridional m m Due to Deflection, psi 34.450 NA
Maximum Design Pressure Based Lipan Squimm, psig 35
Fatigue Characteristicy .
) Total Strass Range for Al ovements (St), psi 48.178
‘ Fatigue Life % fo foilums EJMA 1,000,000

Expansion Joint Sprin
Axial Spring Rate Jm, 139

Lateral Spring Rate (ibs./in)) 1,738
‘ Angular Spring Rate {in-iba./deg.) 45
Torsiona! Spring Rate (in.-lbs./deg ) - 185,086
] Pressure Thrust at Design Preasure (iba ) 1,739

{_** Un-rainforced bedlows, reinforcing ﬂml ot utifred




- Jun-07-01 Q7:30A

BELLOWS DESIGN CALCULATION
: M, Lame ' rov. 88, /D1 )
Design Basis: ThaEmimJomMmMmunﬂAlmhﬁmswndard.?m&iﬁm
Allowabin Stress 3 ASME Sect 11, 1998 Edition, 2000 Addends
Bellows Element E-omwy , , — —_—
Ballows Material; 8A240-T321
Collar Materiaj: 8A240-T30¢
Rellow, . - side etar (n. 8.00
Selows Cuiside Diameter (in. H= 0580 ’ 9.18
Number of Convolutions 10
- indlvidual Py thickneas (in.) ’ _0.008
Number of Plies 1
Bellows Elemant Length (in.) 2= 0.210 4.00
Ballows Effective Areq {in.A2) . 57.9
iwmgn inormation . |
Condition T i.@ design at) Design |
Design Pressure {Psig) ’ 18 ‘ |
Design Temperature (dwg. F) " 600 |
Axinl Compresasion (In,) . . 0.200
Axa! Eyronsian (in)) i 0.200
Lareral 14 (in) ~ 0.000
Laters (-) {in,) i 0.000
ular (+ ) 0.00 al
¢ {-) (dag.) 0.00 —
Bellows Stross Analysis
Actual Allow.
Stress Stress
81__ Yangen: Circumfere Membrane Stress Due to Preasure 1,107 18,300
Collar Circumferentisi Mambrane Strags Dug to Pressure, pai 1,128 16.800
82 Circumferential Mambrane Sgess Due to Pressure pni 2,581 18,300
2 Reinforcl Ring Membrane Stresa Oue th Pretsure, psi ] - N/A®> N/A>
83 MEﬂﬁomIMembmnom-Dueme.w 583 N/A
88 Meridional Bendi Due 10 Pressure. psi 27.535 NIA
S3184 Meridional Mem, + Bending Dua to Pressurs, pai 28,000 54,600
85 Meridiona) Membrane Siregs Dus to Deflection, psi 127 N/A
86 _Meridional Banding Strass Due fo Deflection, pal 250813 NA
Maximum Desigh Pressure Based M Squim, paig 18
atigue Charactermtics
~ Total Stress Ra‘gg_é fan Emems {SY, psi 45410
F e 10 failure EIMA 1.000,000
Bnsion Joint Spri
Axal Spring 'm""zm”n.y 50
Lateral Spring Rate {Tos.in.) 314
Angulur 3EDI Rate @.Mg.z ! 8
, Torslonal Spring Rafe (in.ibs.kieg.) 43,335
Pressure Thrust at Design Prassure (Tbs.) : 889
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