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| MED FI=F - BRNEOREIER |

Bl 1. FROFMHDOH & TCC 3923 1THAE NT =A L -EHERXEOEMIE ) %5l L TH 5,
[ELE) A X : 200A Sch40 (¢ 216.3x8.2), #E : SUS304TP, #HE 110°C
kZ=4#2) ¥4 X : 150A Sch40 (¢ 165.2x7.1), & : SUS304TP
ET—4%) iHES P=2MPa, £— A2 b« 74 —2A=TFid, (BEAL: N, N-m)

hZ = A | R Wn MLm MnNm Mrtm Qim Q2m
firf 3500 | 1250 570 320 1.250 | 2080
EMZENL Wi Mra Mna Mrq Qua Q24
fif E 4000 | 2850 2380 960 4800 | 3400
FE M EH | F=520, Mi=2670. Mo=1830, Mt=470

EHZA | F=3400, Mi=4490, Mo=4200. Mt=1090

WHF v : y=RJT=108.2/8.2=13.2 — 4=y =5072®OTOK
T =t/T="17.1/8.2=0.866 - 02=7t=1.0%4®OTOK,
B =do/Do=216.3/165.2=0.764 — 0.3=B8 =170 TOK

N

Wi ERERLE ©  Ro=108.2, Ri=100, r,=82.6, ri=75.5, R=104.1 mm
hZ =AWk Ar= x (ts2—1i2) = 3525 mm?2
k7 =2 AR Zr= (7 /4)(rot—1i9)/ro= 11034905/82.6 = 133595mm?*
N7 =F ot AWimEfE  A=A1/2=1762 mm?
FTEWmEAE A= R2—Ri2=5361 mm?
FEMEEE  Z=(x/4)Ret—Ri)/Ro=29091682/108.2= 268870 mm3
(7 1o2T=175672) > (Z1=133595) 2 DT  J=133595 mm3

JESIREL : Cw=A, (2 )01 B2 £ n3=1.4x (26.4)081x0.5856x0.866'33=9.597 (Pipe)
=4.0x (26.4)0-55x0.5477x0.8661-9=11.482 (Trunnion)

CL=A, (2y )01 B n2 £ n3=(),46x (26.4)0-60x0.764 ~0.04x0.8660-8 = 2.929 (Pipe)
=1.10x (26.4)0-23x0.764 0-38x0.8660-38= 2,449 (Trunnion)

CN=A, (2 y)n1 B n2 ¢ n3=(,23x (26.4)101x0.764 0-62x0.8660-89=6.523 (Pipe)
=0.44x (26.4)0-85x0.764  0.28x0.86654=7.093 (Trunnion)

R&EWH#ELT Cw=11.5, CL=293, Cn=17.09 (=1)
B >0.5572DT Cr={(B —0.55)/0.45}(Cx—1+1=5.28 (=1)

Bw=0.5Cw=5.75, BL=0.5CL=1.49, Bx=0.5Cx=3.54, Br=0.5C1=2.64 (=1)
Kr=1.8 GEREIALVER)
JEHEE © Sur=BwWa/Ar+ BxMNuw/Zr+ BIMLu/Zr+ Quu/A+ Q2 m/A+ BrMru/J
=5.75x3500/3525+ 3.54x570000/133595+ 1.49x1250000/133595

+1250/1762+2080/1762+ 2.64x320000/133595
=5.71+15.1+13.94+0.71+1.18+6.32=43.0 N/mm?2



Snt= CwWa/Ar+CxMna/Zr+ CLMLa/Zr+ Qia/A+ Q2 J/A+ CrMra/d

=11.5x4000/3525+ 7.09x2850000/133595 + 2.93x2380000/133595
+4800/1762+ 3400/1762+ 5.28x960000/133595
=13.0+151.3+52.1+2.7+ 1.9+ 37.9=258.9 N/mm?
Spr=KrSnT=1.8%x258.9=466 N/mm?
RISHREE: SL=PDo/(4T) +F/A+Ma/Z+ Sur
=2x216.3/(4x8.2) + 520/5361 + (26702 + 18302+ 4702)0-5x1000/268870 + 43
=13.2+0.1+12.2+43=68.5 N/mm2,
Sn==_SL+ Fc/A+iMc+ Sp1/2
=68.5+3400/5361 + 1x(44902+ 42002+ 10902)0-5x1000/268870+ 466/2
=68.5+0.63+23.2+233=325.3 N/mm2,
JSAFHE : Sk=137N/mm2, Sc=137N/mm2, 1.25(Sc+ Sn)=2342.5 N/mm? (f=1),
FE 1%t/ : [SL=68.5] = [Sh=137] OK
EM 1 k+2 %G : [Sn=23825.3] = [1.25(S.+Sn=342.5] OK

B2, EFEE R C&MET Sadd & Avent DISHIFEIEIZ LY b T = - EERXEORLIE S %
il LTS,

ISR EL : Bi1=1.05(0.764) 023(26.4)0.008=1,15, Bz;=2.0(0.866)°-1(0.764) 2=23.38,
Bar=1.5, C2:=36.0(1.5—0.764)2—6.0=13.5, C»=1.7,
Kot=Kar=2.0({: LIF#E L), 1=2x13.5/2=13.5, lir=2x1.7/2=1.7

RISHEE + SL=B1(PD/4T)+ Bw | Ft | /At+ ( B2t2 Mit2+ Bat2Mot2+ Mi:2)0-5/Z
+ (B2:2Mix2 + B2:2Mor2 + M:2)0-5/Z,
=1.15x2x216.3/(4x8.2) + 5.75x3500/3525
+(3.382 x12502+ 3.382x5702+ 3202)0-5x1000/133595
+(1.52x26702+ 1.52x18302)x1000/268870
=15.2+5.7+34.84+18.2=73.9 N/mm?2
Se= Cw | F¢ | /A+( i2Mie2+ 1¢2Mot2+ M2)0-5/Zg + (1:2Mi2 +1:2Mor2 + Mr2)0-5/Zy
=11.5x4000/3525+ (13.52x28502+ 13.52x23802+ 9602)x1000/133595
+(1.72x44902+ 1.72x42002+ 10902)x1000/268870
=13.1+373.3+39=425.4 N/mm?
JEAFEAM 0 Sh=137N/mm?2 . Sc=137N/mm2, 1.25(S.+ Sn)=2342.5 N/mm? (f=1),
E# 1 %67 : [St=173.9] = [Sv=137] OK
Bl Q®+2WIsH -
[SL+SE=73.9+425.4=499.3] = [1.25(S.+Sn=3842.5] NO'!

#13. Bl 1 LFECEHETEPRIDGIET R T =4 T ARZXEORHIC ) 23 i L TH 2,
IS TIRREL : Cw=A, (2 )nl B n2 £ n3=0.75x (26.4)0229x(0.764  042x0.8660-85=1.57
CL=A,(2y )n1 B n2 ¢ 3=1.68x (26.4)0-0734x(. 764 0.01x0.8660-.769=1.92
Cn=A, (2 )n1 B n2 ¢ n3=0),72x (26.4)0-21x0.764 0-355x(.8660-84=1.395



Cr=A, (2 )1 B n2 ¢ n3=1,25x (26.4)0.158x0.7640.158x0.8660.714=1.81

JSHEE © Sur=BwWa/Ar+ BxMyw/Zr+ BiMLn/Zr+ Quu/A+ Q 2 m/ A+ BrMry/d

=1x3500/3525+ 1x570000/133595 + 1x1250000/133595
+1250/1762+2080/1762+ 1x320000/133595
=1+4.26+9.35+0.71+1.18+2.4=18.9 N/mm?

Snt= CwWa/Ar+ CnMna/Zr+ CLMra/Zr+ Qia/A+ Qs o/ A+ CTMTd/j

=1.57x4000/3525+ 1.395x2850000/133595 + 1.92x2380000/133595
+4800/1762+ 3400/1762+ 1.81x960000/133595
=1.78+29.71+34.2+2.72+1.93+ 13=83.3 N/mm?
Spr=2x83.3=166.6

RIS HEE + SL=PDo/(4T) +F/A+0.75ixMa/Z+ Sur
=2x216.3/(4x8.2)+ 520/5361+ 3.75(26702+ 18302+ 4702)05x1000/268870+ 18.9
=13.2+0.1+45.8+18.9="78 N/mm?
Sn=S1L+Fc/A+1Mc+ Sp1/2
=178+ 3400/5361+ 5(44902+ 42002+ 10902)0-5x1000/268870 + 466/2
=78+0.63+ 116+ 83.3=278N/mm?2
S AIEHE © Sh=137N/mm?2 ., Sc=137N/mm2, 1.25(Sc+ Sn)=342.5 N/mm? (f=1),
E 1wt - [Su=178] = [Sh=137] OK
El Q&k+2®67 ¢
[Sn=278] = [1.25(S.+Sn=3842.5] OK

] 4. EFCE R UM< Williams & Lewis OIS HEEGEIZ LD T =4 v VR X OEIG T
ZaHli L CTH 5,
ISR - Bi=1.257,
B2t=B2:={—0.022x1.31+0.091}x(26.4) +0.973x(26.4) 0-528=1.81
C1=18.75x10 3x(26.4) + 1.18}x{—19.81x(1.31) 0015+ 20.67}=1.33
Cot=Caxr=1{—0.071x1.31+0.271}x26.4+4.913x26.4 5961=4 67
Ko=Kor=2.0ft: EIFHEL), i=2x4. 67/2=4.67
BISHEE : SL=B1(PD/4AT) +Bw | F¢ | /A:
+( B2t2 Mig2+ B2:2Mot2 + M:2)05/Z + (B2r2Mir2 + B2r2Mor2 + M2)0-5/Zy
=1.257x(2x216.3/(4x8.2)) + 1.0x3500/3525
+(1.812x12502+ 1.812x5702+ 3202)0-5x1000/133596
+(1.812x26702+ 1.812x18302)0-5x1000/268870
=16.6+1+18.8+21.8=58.2 N/mm?2

SE=Cw | Ft | /Ae+(1:2Mit2+1e2Mot2 + Mit2)05/Ze + (1:2Mir2 + 1:2Mor2 + M 2) 05/ Zy
=1.57x4000/3525+ (4.672x28502+ 4.672x23802 + 9602)0-5x1000/133595
+(4.672x44902+ 4.672x42002+ 10902)0-5x1000/268870
=1.8+130+106.9=239N/mm?



JS TR : Sh=137N/mm2 . Sc=137N/mm2, 1.25(Sc+ Sn)=2342.5 N/mm? (f=1),
EW 1 %S4 - [SL=58.2] = [Sh=137] OK
E# Q&+20I57 ¢
[SL+Se=58.2+239=297] = [1.25(S.+Sn=342.5] OK
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Z Z TiX EPRIM & Lewis & Chao® 23 /R L7 AR OHAE X Z BN L TH L,

2. EPRIIIf#MT/FER 2 N— R TR OHRXEZRBEL WD ( K EL R ),
(a) =/AROEHE—A ML k=13h
(b) T /AROEANETIZH L k=1.01(d/D) 0372(t/T) 0.12/h
(© brI=FromAthFIicd L k=0.142(D/T)111(d/D) ~0-22(d/t) ~0.55
(@ brI7=FromsiFicd L k=0.146(D/T)141(d/D)0-36(d/t) 061
ZZ T h=TR/Rmz@MHE). D==/LRE/NE@mm), Rm=T/LRE V¥ (mm),
R== /LA A 0 $8(mm). T==/L RAFH/E(mm).
d= F 7 =4 4 mm). t= b7 =4 AHKHE(mm)
ORIV TNG ER 1 SEEEETMCE DB O T, FTiRo®EMIzsH 5 90° =R (m
BRNWLYa— b ARNTEATE 5,
19=Ro/T=33, 0.34=d/D=0.85, 9=d/t=49
B, HEM 1 EETT UL, b7 =4 VB LDV ROBERMEHREO EFET T VICE L,

3. Lewis & Chao IZ FEM f##TiZ L > C Fit RN E 52 T\ A ( X E2 28 ),
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* kx=0.871kemow—0.425
* ky= —0.014(kebow)? +1.14 Kelbow— 0.509
* k.=0.81 Kelbow— (d/D)
ZIT ke ky=MEAE— R 2 MIKT 2 EEAMERE ke=HEWNE— A > MIxPT D EEAMERE
Kelbow= b 7 =7 L8 LT /L K O LM% 5 (=1.65/h)
h=TR/Rm2 (Frtfl), Rm=T A REFE R (mm), R== /LR A0 & (mm),
T=T LRAHHEE(mm), D==/LRENE(mm), d= b T =4 4% (mm)
SOOI TRLHER 1 HEEET ML D LOT, FTrRO#EMICH D 90° v /TR
WCHEATES&ESYa— b ARICHEHATE S EEY),
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(1) ASME Code Case N-391-2 :
Procedure for Evaluation of the Design of Hollow Circular Cross Section Welded
Attachments on_Class 1 piping SectionIll Division 1

(2) ASME Code Case N-392-3 :
Procedure for Evaluation of the Design of Hollow Circular Cross Section Welded
Attachments on_Class 2 or 3 piping SectionIll Division 1

(3) CEB-79-22 “Stress Index Development for Trunnion Support” by R.R.Avent & M.H.Sadd

(Tennessee Authority Div. of Eng. Design Civil Eng. Branch)

(4) “Development of B1 and CiStress indices for Trunnion Elbow Support”
by D. K. Williams & G. D. Lwwis (Trans. of ASME Vol.106 May 1984)
(5) “Development of Primary and Secondary Moment Load Stress Indices for Trunnion Elbow’
by D. K. Williams & G.D. Lwwis (84-PVP-98 (1984))
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(8) “ Flexibility of Trunnion piping Elbows” by G.D.Lewis and Y.J.Cho
(Trans. of the ASME Vol.112 May 1980)
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