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| CALCULATION SHEET OF EXPANSION JOINT |

This expaosiom jeint dala sheel was based on BIMACThe standards of the Expansion Jeiol
Nemufaclures Assteialion, Inc.10th Bdivion 2005)1RT-Reom Temperalurs, [T:Desim Tempecators

== Frimary Deaipn Condicions
Type of Bxpuosion Jeinl

Fingle voreinforeed type

HANJG CO,, LTD

Design Life Cyelel¥e) Times
Design Pressure(F) & Dezign Temperacore 5 bar & LA
Materials & Yield Strengeh abt DT(Sy) S5 & W Mo
Young's Moduli at KT & [T(EL) e & 108.%  GPe
oy Dezim Wovemenr Cooditions
dxiel Compression & Extensioo(x) a8 5 m
Lacera] Yovement in v & z Direction(y & z) 5 & ¢ m
A lar Rovalioo0g) O dewtes
Preset in Axial ond Lateral Directico x1 & ¥1 Xall L] Mull m
Freset in Lateral Tireclion 21 and Aoeaiar Rotation &1 ¥ull m & Ml depree
e —— Secondary Desium Comdicions
Bellows Inside & Duraide Diametera(Dh & Do) HEH & W om
Ficch & Mean Radios of Coovelutico Ridge snd Roorlg & rm) 4 & 1 m
Yomber & Beight of Bellows Camvoluciona(¥ & w) 9 & 4 m
Lenpgth of Eellows(lb) 12 m
Thickness & Plies of Bellows Comvolution(t & n) Odm & 3 ply
lemuth of Tanwent & Yours's Wedulus of Collar(ll & Bed Sall  mo & Mull G
Thickness & Lengih of Collar(oc & Lel Kull [} Mull m
Facror “Cp' f 'CE' [/ 'Cd* 0.8221 § L.E86T /L B236
Equivalent Axial Movemeor per coe Coovelution —_— —_—
sxie] Movemeot per Comvolucion Resultiog from “x' (ex) 0.556 m
Axial Movemenr per Comvolutiom Besulting frem "' & "u° (ev o) 34l m
Axial Moremeor per Comvolucicn Resulting from "8 [C1=3] O mm
Equivalent Axial Wovemeot per Comve bubion (ed 38T m
=S Calculuted Stress
Temuenl Circomlecential Membraoe Stress doe to Pressoce (510 Mull Mo
Collar Circumferencial Membrame Stress duz ta Pressure (S1') Muil ¥Pe
Bellows Circmferencial Yembrane Scress doe to Pressure(S2) 19,52 IPa
Bellows Meridiona! Memhrane Srress doe te Pressore (53) 30z WPa
Bellows Neridiooa] Bending Stress dus to Pressure (540 682 WM
Bellows Yeridiona] Memhrane Stress due to Deflection  (S5G) 12,27 ¥Ps
T T T T HASE—PT
Remue of Twtal Siress doe to Dellection & Pressore (E:) 132774 W
Caleulated Farigue Life Cyele (%) G842 Times
St Prreerm=inmy
Axial Elastic Spring Rate al KT & DT a5l & 12 N
Snpuler Rotation Elascic Spring Race st RT & DT 505 & 13.08  ¥em/deg
Axial Force Beguited to Move x at DT(Fa) (Conp. Free Bxi,) 615 [+] 815 N
lateral Blastic Sprioe Bale ab RT [Gommp. Free Bxl. ) 1646 1518 W N
Lateral Elastic Sprimy Bale an OT (Comp. Free Exl, ) Bl4 EAT 524 X
lateral Fores for Mevement oz oat DTOY,) (Comp. Fres Exe.) o Aas ooy
Yoment for larera! ¥ovement v,z at DT(M;}(Comp. Free Exc.) 186 174 G e
Yoment for Anmlar Rocation(WE ) & Toral Momemt at DT 0 & 188  N=m
Pressure Bused on Gelueo & Ioplans Squirms (Psc & Psid 1H6 & 122 ber
Effective Diasmater & Fressure Thrusc IMNEm & 1 145 W

SS=50ol 10-1877435
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2TE gl + BRE /444

| CALCULATION SHEET OF EXPANSION JOINT |

This expunsion jeint data sheel wns based on BTMAIThe stopdards of the Expansion Jednt
Nemulaitures Asseeialion, Ing. 10th Bdivion 2095)ET:Reom Temperaloce, [T:Desimm Temperatore

— Primary Desim Condicions

SS=50ol 10-1877435

Typee of Bxpansion JToinl Single woreinforced Eype
Desigm Life Cyele(Sc) b Times
Design Pressure(P) & Deaign Temperature b bar & 800 iH
Haterials & Yield Sureogth al DTC3y) Al & w2 Mpy
Young's Moduli at KT & [T(EL) 1955 & 108.%  GPa
— Dezim Wovemeor Copditions
Axial Compression & Extensioo(x) & 5 mn
lacera] Movement in ¥ & z Ditection(y & z) 5 & O m
Arprudar Botatino(g) O dewres
Preset in Axial aod Lateral Directioo a1 & 1 Hull L Hull m
Preser in Lateral Direction =1 amd Anwalar Fotation &1 Sull mm & bull dewres
== = Secondary Design Conditions
Bellows Inside & Duraide DismeteraiDh & Do) HEH & 6 m
Ficch & ¥ean Radins of Coovolutioo Ridge and Roocila & tm) 4 & 35 m
¥umber & Beight of Bellows Convolucions(¥ & ) 3k 1 ma
Length of Bellows(Lb) 12%.5 m
Thiclmess & Flies of Ballows Corvolution(t & n) Ddmn & 3 ply
Lenuth of Tanwsol & Yoons's Medulos of Cellarill & B Bull  m & Mull G
Thi chness & Lengih of Collarite & L) Xull [} Mull m
Facror “Co' f 'Cf’ / 'Cd* 0.gar 1.5557 / 1.8238
Equivalenc Axial Novemeoo per coe Coovelucioo —_— i ——
Axinl Movemenr per Comvolucion Besulting from "' Cex) 5.8 mo
Axial Movemeor per Comvolovion Besulliog [rem "p' & "2" ey ezl 3.008 ma
Axial Movemenr per Comvolocion Besulting from "8° (eg) ¢ m
Bivalenl Axial Wevemeot per Convelution (e 5035 mn
= Caleulaled Stress
Teanwen! Circomferentiol Nembrane Stress doe Lo Pressoce(51) Mull Hpa
Collar Cireunferencisl Meobrame Stress due to Pressure (51') Mull ¥Pa
Bellows Circonferential ¥embrane Scress due to Pressuore(S2) 20,01 s
Eallowz ¥eridiona] Membrene Scresz due te Fressure (=3) 4,15 YPa
Bellows Meridional Bending Stress due Lo Pressure [54) 813,41 WM
Bollows Meridione] Membrane Scress doe te Defleccion  (55) 11,61 WPa
e L ) 1 U L PP
Feomwe of Tetal Stress doe to Dellectico & Pressore (51} 18658.98 MM
Caleolated Facigue Life Cyele (%e) B2 Times
Axial Elastic Spring Rate at BT & DT He6E & A7.895  Xfm
Aopruler Rocation Elescic Spring Race at BT & DT e & 9.84  ¥em/dem
Axial Focee Reguired wo Move xoat DT(Fa) (Comp. Free Bxt.) 440 o “r ¥
Lateral Elastic Sprine Rate at BT [Cotp. Free Bxb.] 1407 1262 145 Nfm
Lateral Blastic Spring Bate ae OT (Comp. Free Exi.) Gin 471 27 ¥
Lateral Foree for Mevesen! yoz st DTOV,) (Comp. Fres Eat.) dG 2iR5 LI
¥omeor for Lacera] Movepeor v,z at DI(H,}{Comp. Free Exe ) hl:] 152 O Nem
Yemeoe for Aopaler Retation(Me) & Tocal Moment at IT 0 & 153 ¥m
Pressure Based on Colunn & Toplane Squirms (Psc & Psid u.7 & 1.4 bar
Effective Diawater & Pressure Thrusc M28m & 23,15 kM

HANIG CO., LTD
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

ESE 1/44 + 2EE 94 + ERE 1/44
| CALCULATION SHEET OF EXPANSION JOINT |

This expaosion jeint data sheel was based on ETWA(The standards of the Expinsion Jeiot
Yamulaclures Assecialion, Ine.10th Bdicion 2015)6T:Reom Temperalure, 0T Desiyn Tempecaturs

oo Erimery Dezipn Condicicos

Type of Bapansion Jeinl Single woreinforced type
Design Life CyclelNel £ Times
Design Pressure(F} & Dezign Temperacure 5 bar & 400 T
Naterials & ¥ield Streogth al OTCSy) AlSan & 12 Mpa
Young's Noduli ac BT & [T(BL) 1455 & 108.%  GPa
e Deaim Movemenr Cooditions
Axial Compression & Extenzicolx) 5 & 5 m
Laceral Yovesent in v & z Directioniy & 2) 5 & ¢ m
Amufar Rotulioofg) 0 dewree
Preset in Axial aod Laleral Mreclien x1 & y1 Kall 3 ull ma
Preset in Lateral Direction 1 and A lar Botalio &1 ¥all mm & Mull deyree
T —aT e e i Secondury Desiwm Conditims
Bellows Inside & Muraide Diemeters(Dh & Do) Ha.6 & o om
Ficeh & ¥ean Radivs of Cooveluticn Ridge and Rooc(g & ra) 14 & 35 ma
Yumber & Height of Ballows Convolucions(X & @) TR 11 m
Length of Bellows(Lb) 13 m
Thickness & Plies of Bellows Comvalution(t & n) Ddmn & 3 ply
Length of Tungeot & Youns's Medulus of Collar(lL & Bed ¥all ma & Mull Gpal
Thickiess & Leogth ef Collar(te & Lol Hull L] Mull m
Facror "Cp' / "CE" [ ‘LAY 0.8221 [ 1.6867 / 1.B238
Equivalent Axie] Movemeor per ooe Coowolution —t— —

Axial Movemenr per Comvolocion Resulting frem 'x' (=53] 4.435 ma
Axial Wovemenl per Convolution Resulling [een ‘y' & "2° (ey.eel 2987 mo
Axial Movement per Convoluzion Resultiog from "€ (egr) O m
Eqivalenl Axial Bovement per Convelution {ed 4834 o
e Caleulated Stress
Tangenl Circumferential Nembrooe Stress due Lo Pressoce (510 Mull Mg
Collar Circunfereocial Membrane Stress due co Pressure (51') Hull Fa
Pellows Ciromferencial Membrane Scress doe to Pressore(52) 20,11 ¥Pa
Bellows Neridiooal Membrepe Stress due to Pressure (s3) .15 Wa
Bel lows Meridional Pending Steess due in Pressore (54} 818,41 N
Ballows Meridional Memhrene Scress doe to Deflection (560 11,24 ¥Pa

; Ty T Wed
Fanwe: of Tetal Stress doe b Dellection & Pressure (512 120,76 MM
Calenlated Farigue Life Cycle (Nc) 10846 Times

T e e T T e NPT
Axial Elastic Spring Rale av BT & IT 188 & 68,45  XNfmm
Anpular Roretion Elascic Spring Race at BT & DT 2113 & 7.8 em/dea
Axial Foroe Required to Nove x at DT(Fal (Comp. Free Bat.) 342 o Hz¥
lateral Blastic Soring Bale ab BT (Gomp. Free Bxt.) 14 6L W N
Lateral Blastic Spriog Bate a OT (Comy. Free Ext.) 45 388 368 Xyma
lateral Forve for Sevesenl v,z at DTOY,) (Comp. Fres Exe.) 25 1980 [}
Yoment for Lareral ¥oveseo: v,z et DT(W){Comp, Free Exc.) 142 142 0 Nem
Yomeor for Anmlar Roration{M& )} & Tocal Woment at DT 0 & 42 Xem
Pressure Bused on Celuon & loplane Squinms (Pse & Psid “ & 14 ter
Effective Dismeter & Pressure Thrusc M2 8mn & 23.15 XN
HANTO CO. . LTD
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<2 (MPa) 9 24 (Times)
@) 1327.74 6842
(2) 1258.93 8822
(3) 1220.76 10246
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