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2.

3. HEBEDEINEHIE

3.1 FL{BIZ& &INEHITE
Frikid, EEERGE, SEAMMERGHES, ShEMEMERFHEETHO O TV S,

FriiTld, FUEZBRS Z L ICHRILRE R & #fRIH/EH T 28 ABS /It L DT,

RAUTEV EFRT D,

R
FL = Z (3.1 1)
T 1o B8 IS N L IR TR 51D,
_ @ _ Omax \ Ovo i
L= ks ot =y (P2 5 (3.12
o ol F#E,

T, kTERFEARCPFRERET, FINERGTAEZ LICRENZ LD, 0w,
@ maxl TR KINRE TH 5, ralITRS M OEKBRE TH W kA TH 2 5

Hh FHE.
%o
(3.1-3)

ra=1—0.015z
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3.2 ERIETRAE
(1) ESNAH
HIBIZ L B4 TH D AWIE I LIZXB1-2)Th D, & 2 THREAKFEEE k. 1%
Emﬁm1 S kool CHUIRBI ER IR U b D Th D, it/ EEE O T E KGR
FEOR-T.2.110, HERENNIFER-3.6.1 TSN TWD, HEEHIIL~L 1, L2025
AT%MT%@ Loy 2 MBS (B OGHEA R P ICRAET D 2 L IImO TR TH 5
ﬁx—ﬁ%\éiﬁ“é ERBICRIETHENERTHD EEZXOLNOMER) EERIN, 471D
EE) (7 L— MERRO K2 HEE) &2 7T oMES (NEEE FR#E) 200 bh
TW5,

(2) HRIERE
HARALTRE RITIRATERIND,

FR=cwRI (3.2-1)

Z T, RolI#R L =8hiR gL, cwlIHUEEVREIC KA IERE T, RO KL H 1275,

2 A7 1 HES) cw=1.0 (8.2-2)
1.0 (RL=0.1)

5 A4 FINMES) c,= 1 3.3R.+0.67 (0.1<RL.=0.4) (3.2-3)
2.0 (0.4<Ry)

WERACBRE | TAIE LIRS DD 72 & Z A TIIRAICKRE L 20 | XA 7 T HES) Tk LR
WLIRNT EME | enlIINEBEL T, REREL LD TH D, 728, WHERORRFHE
fr RS (uk LR O IEF 122 R E) 1Sk 2 BRI, ¢w=0.70~0.85 FREEL 725
ZENHEIINTEY, ecvZ 0.8 BELTHHBKRLH D,

MR L —dhiR gL ROIklchHE 2 b5,
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0.85N, + 2.1
0.08824 / —"—1_;— (N, < 14)

w7 (3.2-4)
0.0882\/1—% + L . (N, —14% [N > 14

Cpc(Nl + 247) — 247 (D50 < Qmm)
N, =

= D
(1 — 0.361og; 20> - Ny (D50 > 2mm)

170N

M= 70

b (3.2-5)
1 (0% < F. < 10%)

Bl 20
30

Fe—16  (409% < F)
12 )

o o (10% < F, < 40%)

I T,
N : B%h E#E 100kPa (CH#5 L2 NE
Na : BLEOREZEE LI fiE NE
o FEBARBR AT o7 & & OHERE D OWESITBIT 2 6%) LfE [kPal
cre : RRIY EHRICL D NIEOHIEFRE

MERERFE CER 1443 H) OR-2 6.4 1213, WE LOBE NE NIk 5 L
—HRFRE L RIOBURD R I N TV D,
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3.3 BEEHBHEENRETIES
(1) #ESNAH
SIE LIZIRAD LI ICERS LTV D
amax 0-170

L=mn g a,ord (3.3-1)

Z ZC, HIERmEIZRT R E HKCEIEE amadd, SRR H & LT 150~200cm/s2, #
JHRFRRFIH & LT 350em/s2 3 HESE S TN D, ral TEAH 2005 U Ia13IZ B3 2 Al IEAR %L C.
HEO~ 7 =Fa— K MEHNTKATEZOLND,

r=0.1(M—1) (3.3-2)
M=T5 PEREL SNTNWAD T, rm=0.65 725,
(2) BIRELREE
WORALTRE R=1© 1 0 2%, YRIE o DB L KL D B A K F.ORBEMMIE LT NaZ Hv

T, EFAMMERGHES DK 3.2.1, M322 LV RDBEND, T T, Naw NITRATR
&)Enéo

Na=N+ANM (3.3-3)
98

N, = |— (3.3-4)
2

MITHHRED 2% 98kPa N HIUEIZ /2 D K O ICHHIE L7 NV, A NUTHIRI S AR F.
W U= MHIE NEHS THh D,
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3.4 HEEEYEREHZE
SREREE Y SR EHERE T, BB L1, L2 I L CEAR L HTEZHAVW TV OREHMTH
60

(1) L1 #tZEs

Frikliz X 2707 Ch 0, LizX(B.4- D) TR, HMRHEZEERE ama=200cm/s2 3EHEE T
b,

WOIRALTREE RI1%, SE¥IRIEE Dsolmml, KLY & A F Fol%). A% E#TE o [kPal7z & ORI %Kk
ELTHRUITE vk B,

(a{NP5 + (DN} + h(Ny, 03) + f(Dso Frvop)  (Dy = 60%)
_ N ]
R=Jrx { 0.0882 |———— + f(Dso Fe, 03) (D) < 60%) 8.41)
k r.vo'i' 0.7
I CHAEBITROEY Th b,
fr: ARALIERE OFHE FOAHEFEN > ZE S 5 BIKIURET 10 &5
0.68(c", /100 + 1.5) o
h(Ny,o') = 9.8 x 10~ Ny — 9.9433
{(N, o) . { o/ 7100 +0.7 }
N 0.37
BBl | e KR [%
(a;,/mo+ 1.5) L [
N \ ) — S—
N =25—+— L N (ABToIEHEIRE N E
/7100 + 1.5
f(DS(hE'-U:.)
0.0027F, + 0.65 (Dso < 0.075mm, F. > 50%)

!

0.2 ol
= J 0.21lez + 0.065 log(F. + 1) — 0.065 log
% Ty ( ) ’ 5700

—0.084 + 0.065 log(F, + 1) — 0.065 log 1(;0

(0.075 mm < Djg < 0.5mm)

(D50 > 0.5mm)

a, b, c: RET, £hEh0.0676, 0.0368, 0.45

(2) L2 #E
L2 #iEEE o6 L ClE, RIZBEBREEEMRZ HW T, ME LR b E RpX v kA Tk
D5,

1+ 2K,

(3.4-2)

BT KoDAIEHETH %,
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RREBEEHERZHO DT, TARISIORZABENRLECTH S, ZiERD DO,
MBI ESRAT 24T O BN B DD, BIRFENZEES S RIS A HELE S T g, 2
DE T U TRDIHE WIS NRELEE NS, RO KX HITLT RpERD D,

O st g E (RE 2 ZEIZEAMIS IO/ — 27l W14, 2L 0 | 5k LG, 2% K

Do
I, 2=11, 2o’y (3.4-3)

QURARACTREEIFR T, L, DT D8 UL N 5i B %,
@OWAUT L W RFHHEBGE D a2 KD D,

D=Y{1/(2N.))} (3.4-4)

@H L, D=1 b, OTHLNEABIGHLEZMIE L H 508, BERIICITRS
(RO IZE AW DO E— 78 o4, 2% HBIE LT D=1 £ 725 K H 12T 5,

GD=1 Llpolm L EDRKRD I, 2% Rpt 3 5,
¥, ARSI HERISEMATIC L 2 IREHE b FFE STV 5,

() ENRIERITIC K Bk

BRENT & L CARNSIHURISERT VR SN TV D, Th i | BRIEBKED L5 #
OB EMZFE L, IMEDOBBREZHET 2 2 LiZhoTnD, 72, 20D DH
KR TR RENTORNDO T, EFHE N2 0E R D 5,
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3.5 EBEOMBROEIM EDELE
RS DRfiak DR EORAET, FAHIEIS NMEZHNTW D2, HBISERIT 2172 72 &
F L0 FHRITEMETH 2, IRMEOBE 24T 9 13, 230 DOK 5.1 OHIRIb O ArgerE:
HY | FRITRIRIEDOTREMESH V & S £ T, 2O HIFHRIE L &5,
WRACHE D T2 DL, il N & IR ENLETH D, T 5 b, Ffi NEiZkK
THIND,

N —0.019(0;, — 65) @51
0.0041(a, — 65) + 1 3.571

(N)es =

ZAUIHHIE NEICHEE T2 b0 TH L2, KL 225 F#JEIX 0V=65kPa Th %,
%fﬂﬁﬂﬂﬁ&f aeqéifﬂ%ﬂ‘;%ﬁﬁﬁ (J\ET%L’ SHAKE %ﬁ%b‘é) VC‘?% %ﬂfz%kﬁ‘h%ﬁﬁ;ﬁ Tmax
ZAWTKRAICLVRD D,

T 1
aeq =0.7 szg ° a (35-2)

ZIZT caldkE 2D,

"'7((’,1 dl b

Cq =9 ’ n(ff
2
0.2-0.7D, Dy 22—
0.7
e s 2 )
J " (D,. = ().H) (3.5-3)
877
170N
L =10.16 il
0 < gl

neAIANELET, B AMNIE S ORFZIEE XV e KEABIE ST Tmax D 60%(0.6 Tmax) W FADELD -
NTHD,

[EIJEE T, Bl NE & IR E O — 5% HW T, RIEMEDR-2.1.6 1280 PEXS% 1
~IVD 4 T L, REEDHK-2.1.2 1CESWOTIRIIE T, HIEEITH, k. A
EENCOWTCIE, EHETIINTE O BFREN DRV A N TOREES 272 HIE, hRpisk
BHBOREREZWMAT 2L EDRRIN TS,

[FHEAEDX-2.1.6 DZAM NiEix, R@.5- DI S BRI FAZ L DMIEEIT>T-HO B D
Thbd, ZOMEILZ UTO=Z207r =256 TW5D,

DL<10 £21FE LN THARWVWEA. HD5 VT F<15%

£(8.5-1) THE b 724l NVIE % R HEDK-2.1.7 1R T IERE OvTER LTS D %
SN NE &35,
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@10=1,<20 7> F.=15%
Bt Nz —>HET 5, —oiF, XB.5-1)TH LN %M Nz Cnv=0.5 THL
=D (=(NVesl0.5), b9 —DlE, MANTH %, ZZTANIZTERATERD %,

AN=8+0.4(1,—10) (3.5-4)

ZIZT, MANR T, TIZhdEXE, Thzhl, DEHET S, MANAIL, VIZh
D, Nes/0.57231, I, MO EXFIMEHET D, MANRI, VIZHY ., (Mes/0.5 3
VO & XXV EHET 5,
®1,=20 H> F.=15%
BaH NiEZz E TR AN 95,
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4. RAKIEICHE S gD £
4.1 EBREBERAE

ERERTETIE, IR 2 LHESATZE TR, RRAEOR-T31IREND LBV
BRABIZ R DIPTSR FLOEOEIZIE U T HEER AR S 5, MO, g /)
O LRRE, SKREEEEE )72 EMMRIROM R 70D, i, LoV 2 BB TIX, #4471 O
HEShE & A 7N OHEBEOZ N EIIUSK L TR T R ERE DedERTE LR, £0H 5
INEWIED WD,

IHEE R TE (IR 55 4E 3 H) (23, HRIME & HIE Sz & I HE ORI 2 57841l
YL 5 & Fr=1 5 EBEEM OFE TR E L R o 125G L e b 560830 5, £7- FiL
MIOLUTTHLHEAETH, 09 & 05 THXZFOEKRTHEZAIFIRRLZLDOLEEZLND)
EHV, IHEBERTE Pk 1443 A) TIER821MRINTWD, TDk, REHEHE
BRAMTOI Y, £ 2 Tk, MRS EBRIMBUKELOBERE LTT —2 03X,
ST FL EEEIFBEAELEORREZ WD Z L2k > T, 2E L DOK 6.1 13 d X H
2, IHEBE R G E CEK 1445 3 H) 0F-8.2.1 (L-~UL 1 MEEBOESY) MNFEBRMEO TR %
WO TWAZ EDRRENT,
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4.2 BEEMEERGTER
GG MRS T, HEER T & IR N E BB IR E - T D,

ERIE O T &, MBS 2 O T2 s 28 T PRI LB 2 s e 1 X, ko k%A A
WTHEHT S,

OikRALSE ORI TI1Z, [ DX 8.2.10 LW FEOOT I, NaX VKD 5D,

QFLH 1 L0 R&EWE X QITEFESF DX 8.2.11 F 7213k =% A, HIMERSGZhS 10 0.5
FICHBIT D ET D,

r, = F’ (4.2-1)

Z 2T, roTBEIRIBEKIELTH D, 728, HUBINEMNT CTIIRIE OM B S - IVE & FF
2 LT,

PO AKFARHLOBRFHZ AN D AR RS kenrlT . RIS LV AR %

kni = Bkno * i/ ) Pyt = @Pyo, (4.2-2)

JVIZIREFEET DX 8.2.12 IR ENTW 5D, KEfRE D BI3FEHEFH DX 3.2.13 LWk 5,

A
ZTCa, BITEBIHRILT, B=a & T 5, £, yldbt & O AL, p IR /1 ThH

-
Z
2
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5. RIRIEIZ &L HHBR DA IRE

WAL AR OB OZENL DRI & LT, HEIC X o ko EE & | #iE T £ 7213 g%
2k Z 2 W DM IREN D 8> D0 ZD 5 HREWDITIRIRACIZLE S MG IREVEAL Td 5 A5,
TR EN S FEE T % OIFEREOURE, HHA L 7o & FEDLATICR b TS, 77
MENTRRGHEETIIE ML TER N r—R &) (i) THEALND T —ADH 5,

51 BERETRASE

BRI BH TITRENS ST 2B I3 52 b TV D, [RRGEDX-4.4.1 (ZHE) /)
DEZFTPRENT NS, #FERMBEREOEMIZ LY BETIHE I, REIOFE
e LTHADOBRRETH D,

RUTHRENC & 0 RSP IT NS AL % &L RIREIE R KO D LICH 2 HERLE D
HEEDZ NPT 5 LRRET 5, Wik E L THEEMITHEM T 2 DI3RENE & Jid, EKiG
ARITETITRENE griFRD X 512 L TKRD %,

gnr = csenL Kpynpe (0<z< Hpyp) 5.1-1)
. 5.1-1
ar = (:'S(’.L{F}."VL H:\-’L T n}l,(:l‘. == f]\/)} (H”L % S HJ\‘”L -+ jtJTL)

ZIT, AEBITKROBEY TH D,

gne : FERRACE TER 3 2 i) /)

qL : RALSE TYER 3 2 5iEh /)

s BN D DR X 2 MERE (FRFEHEDR-4.4.1, £-4.42ZH)

ene : IEHRIRILIE R OB /) O EMRE (FRGEHEOE-4.4.1, £-44.22HK) T, KIS
B Pro>BA%L

cr : TEMLIE T OFREN ) O ERECT 0.3,

Ky : @ HERE ()

YL : FRECRALSE T O B AT 5

yiL - IR E T O ) B AT B

x: HiRm»H 6O

Hni : SRR

Hyi - R bR
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5.2 BEEBBIEHRTIES

(1) HEREM

IR G GHER TIX, BN (BN DK ERRSY) . FERAKTEZENL, BT
O PRNITE Y REAIRITIC L D & STV D, INEIRIT 21T 72 WIGE IR, a0 3.2.6
ERHOWDTFERTRENTWSD, MITEEOKIR LEAKOT A yo k2 ROL LD THY | HIE
REDBRKOT HTH D, yeod A~ HNIFAET 2 EAGE TR, ACEENL OV S J7 5540 53K
oD, HIBOW FEIZOWTIEL, FfE#HOK 8.2.6 D yoZ ik FTREOEFEOT 7+ ov L E X
iz AT L,

(2) REFFOEM

e T 7 DZENLITE 7 DENL Dw & MR OIREIHIAR DILE VT % ymaxZ [AIFREF DX 3.2.7
MBFAIY | TNERS HFIICHS T2 2 LIck kDD, #FEOENM Do=min(Dw, Dinax)
(D R AR~ DR BRI L & U CRFREI DX 3.2.8 ITR"T7 —F & tic,

L=50D0 (5.2-1)

R SOICERENOOERExD L ZADEN DE DR E L TREEE DX 8.2.97V RS,
RANGZHENTND,

5x/L
b _ (1) (5.2-2)
D, \2

KNPZRLDTRE TTIADo3AT DAL, WERALIE B3R DR S & 2w L TIRADNERD 5,

<
(2 — Zw) e
B — D cos (T) (2 2 &) (5.2-3)

Z T, FoOoORXITHEIRACE OB 3H 2 1B 1/4 1%, EARICE L7 TEL S 2o
THRWEINTWAS,
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5.3 HKEBEMFRERE
(1) HhEFEA
BB EY) FEREHRE TR, HUERPANIT L R OS> OB PE 2 F8E U THABPE TRl L 2 44
HRHDHE LTWD, ST R ERIMET & BEURIT O — SRS T %,
OIRE DT FTEE  GERIFBUKED 592500
QI EDFEABRE GRFIFIFKED L5795 BB THIAR ORI, SREKT 258 5)
@UERILDFFEBRE (L5 L7z i@RIFBUKEDHER STV D BT, iR ORIPE, R
TEEETD)
OBIRIE DR B GHRIFIBE K ED H T 2 B T, iR 2RO ToRFIL T 2 58T
%)

BN CIEA RS IR 2R & LT D, 7o, @F TRHET 2 & SRR K E
DB LD HBEDOIE T 2B ET DL ERH D, 772 L, WEFHB OB TRET 5 Z &IC &
DAEIETE D,

FHHIBAT TIEO~@D TN EN D BB Z RN ET ML L TIRITT 2, 72720, @I3EmsL
ThbIneanTng, OIFBIRIMRIT & Rk, REHBRETHE T2 L THRKRLTInEsh
TV,

MR I TR DOREIL, HIRIEHE 2 FLiETIT o 72 & 213, FEEOMERIXN 8.4.9 IT/REND
IR I D7 AR IR EAZHNT D, ARSI 2 Fl iz & & 13, 848 L7z Rl IR K £
(2 CCTHAR X R AR %,

(2) REEFOEL

MEWFOENL & LTIE, HREDER L TV DA &, EROEFICH LD 2% -
TW5, WRENC KX DERITHEOEAL E LTHE X, 1EREN L THEEMIC ) 2 EH &8 2 51k
Th2 (FFEEEOMRHX 10.2.17),

LD — A TR S EE R EL HHT 5,

De=axHy (5.3-1)

T 2T, DATEFERBEE, HiI#FORITH D, alli#FOLBE CREEDAREE 7.1.1
WRINDETH D, 7. MERIGERESH 2RI LR B E SN T D HEIZ DN T
X, BHEAAR L TH LW & R %R O SRR R 23 I S LT A5 A I,
JEI AR OWCIRALIZ X 0 BN AT D RREMERH DD TEET L LR EINREN TN D,
BRI R TOIN TN D & X ITIFRDO/NEWNIE ), TN TN & ZIZIFEROREZWIED
DERHFEZRAT 5,
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[

%o B eIz L ko 5,

o

D
= — 9 — (5.3'2)
2.0(L/H)Zx 10~* + 4.9(L/H)2Z x 102 + 1

D,

Z 2T DUTEREN S L ONEO MR, H I3 715tk i ORibg 0 FHE S Th 5,
FRTITEREMORBTERE LV EAETRSEZ LIRS,

HEEDERI LT D &2 OMiFROEN & Doix, EH - HR ORI SN TE Y, &k
ThHZ2b6hb,

p, = 2" 0 (5.3-3)
L™ MH+H)2N ‘

ZIT, BAEREFTRDO LB ThH D,
H:gkMtEOE S [m]

H: EIEek b8 DR S [m]
0 : HiF i DO 72 AR (%)
N #fiE NE

L (5.3-4)
~ 0,/100 + 0.7 :

ov’: A% EHTE [kPal

O AL, BRI LIE TlE—E., RRIbEh CITER 14 ¥ EIRET 5, T70b
B R bE T OB DIFRATRD 5,
D = Dy cos — (5.3-5)
= Dicos o 5.3-5
ZIT, ZITEMbE EE S DRSS TH D, ZOENIIFEREEOMEHIX 10.2.17 IR S D
X201, FREN L THEEMITER SR, Mo ERIIZ®BLETH D LR 5 TWH
HOT, ERnz@tEs ERETLHZ ALV =TT A ER D (RFEAEOMEX 10.2.13),

SE 3

1) HHYZ  RIMEES — A = X2 BEEMHT £ T —, ZLHIR, 2020.

2) )Wt - 22 W i - FHEIESE - YRR E R R O G B 72 il S R E FEIC B9
HHFgE, AT %Y ¥ —F 1, Vol.9, No.2, pp.169-183, 2013.

3) HEFRE TARMFICATHEEDS SR ENIF 225 - HUBREIC IS 1T 5 B R O IR L ) 1 & iR %
FrowE AT BT 2098 (B8 2 R, TORBFEETERE, PR 1729 %, 1981.

4) V& BB - ERAINFFL HRAIZ K D MR O AR OBFE, TARF 2250304, No.596/111-43,

pp.189-208, 1998.

II-2-16



I-3 3RTFEMBLHRTFE - ETILORSMEREL
(£D 1 BLRBEFRBERERDS I 2 L— 3 V)

m-3-1



1. REHE

T2 AN T, O ERIREN B O T SENL D, 3 ot FEM A 20 1 filti 2
PN TFARMRENT 2 F20E L. BRHTHE Re2)s & FZBRIF I AR ORI LIMOBER LT 5 & FRS
Tzo 2T, PARBEHTICRT DT E BTG TR S o — kA e s L, AJJHEREN X
YRk 28 AEREFRAAIIE TR Lo R & Uiz, TR 20 b1 DA O FZBRGE ST 2R TE L T2
. 28 EFZFENIZE TIER Lo R 2 A ) U Tl DBURIRED F28Rk 4 52 L 7o, PR TR
MO GIRAER 21TV, RO > Z BRI bR L7, 1 D AR IR SE RS R i,
AR ITHIRAL ZE T2 b D D IRENE OMERED D AJHIERENC 1.0 UL Lo R AW 23K
M, FRLAMOBEN RO THUIHMEFMHICE £ o7z, €07, BINFERE L THERMO
FEACEIN ) R 24TV ORG24 Uiz, BRGUE, Aot b ORUERT £ THIE o )R &
JEJE 2 A T T PR & L ComM IR T 2R LT,

AT, WEEEEFIANTIE TR b V7o DRBRMRBY 2R S R 2 /RIS, X 1-1 IR
B —{ZHEV 3 kot FEM AN IR 2 FEfi L. 45 B T ik & ERRES R A5 2 &
TRAT FIEOBEMME AL MR T D, Eo. ZUPEOFERR D72 DT I IL FEBRRF O S F 2 Sk &
5 & &L, ANHEBICIRBIAIZR T 2BIINERE 2 Lo v > 7B OBR RIS
MO 5B R 2 BT 5,
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2. BHWETIL

2.1 ERBETHEDRDER

1 DR OS2 (X 2.1- 112 R T, i O R R ) SR C iz DINEREE 30g 2 WD Z &k,
FERET V& 1/30 1THE/ N LIBRNZ e > TV D, ORI Z 381 2 Bk M OVELRRERRI S, SfE
MDAV EZE L TT /L IH(A5052) D IAE CTRUE L, L& SEITME (SS400) THUE
T 5, 2 TOHIE T L — AT ST S T L — R ORIIME A SR O RIPE I RO S
FHETT N E BRI E 5 2 T D, mOERNE, BT T L OERGE R, BRSO &
VEAREMEZREET D 2 L2 ERAL LTREL TV D,

FES 2 L OFR « SHEE K 2.1-2 12, HAN T8 L BRI O AR - ~TEE K 2.1-3
R, AR D 5 5 RIRIb A S 2 W B R & U CEERD T S A A WTER Y | HURKNL
THEER & L, KD 305D EE T 52 A A VRO TR 2545, £72,
M EEOR TEIZIEY ) a A oM R B EFOSFREA2MEEL TES 30mm D
NBF] (EERD 3 55) ZHEANTWD,

65760

1342

$216.7, t=6. 0

3238
1580
152.7
142

'ﬂ
=}
600 209 400

2850

650 5700 50
‘ 7000
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4. RITHEER
4.1 BEFEHETER

HCR OEA TR 2R 4.1-1 12, BEARET— N2 X 4.1-1 127, BRERGHRFCE
WTC, SE T2 EE & Lz & & DITREOEA AN 0229 F L 72> T 528, EAIREIE—
Nz EZHE, o 1 kE— R Th 5 1 IREARENE— FOBEAFJEHNI 0.306 B & LD R 72
STWD, ZHUL, ITETANERRET LD HIC, EERCHOZEE S TS5 Eh5 =
LILEDbDTHD, £, 2 KEFRRIT— NIHEET— N Th oA, APl Lk Lot —
KEZpoTnD L LIz, Il & RS HOZEE 2 R L TV 5D, 20L& X DOITFREOZFE)IX,
PP HRD 1 IRE— RE/RLTEBY ., 2%RE— ROFEAEY (0.236 ) 2IFHEHIAKOZEE
HREH (0.229 F) 1TEL 2o T 5,

7 4.1-1  [FEAEEETRE S

IS0 AREEL | EAE FHAR SR e
T—FK (Hz) () X J7 ] Y J7 ] Z J7 1)
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P MPa 0.68
Fty PA MPa 1.346
R a 0.665
0.895
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3.2.3 HBMREXREMEM (NozzI|ePRO, Paulin Research Group)

HIREZRIEMNT CTHWS Y 7 b w7 = 7 1% NozzIePRO v14.2(BA % 5t : Paulin Research Group —
Texas Houston https:/paulin.com/) & - %, NozzlePRO [H{ifl &« DJE S 7% & BLE O A RS
ERRAT(FEA) Z THGRIZ, DORHIITI DY U a— 2 T, BT /UREEITE L CHNT X
BOIATE, WESME, BIO, WS ONOBREREEZITH 2L T, BRONE|(REEESE
SrEl G R 2 BENTITV, AMRERIEMITIC L 5 3 RITE 5 OFEMIST) %
ASME Section VIII Division 2 Part 5(Design By Analysis)iZ & % Jis ) /7 $AIZHERL L TR A NLEE %
179 REISINTISTIPBERICEHR I, 2—PIILORMRELEDICHRAET 5 2 LN TE
%, F72. NozzlePRO TlL, iFAINDLRARWMEDOHEANAIRETH D, RARMEIL, T
H, HFE—A b REVE—RA FORS T ESHAT TY ZLOIRNEFRE L, &
E SNIZFFRIEINC IS N TR Z & ODRKENFREND, WE, #iFfE—A2 M AL
0 E—RA Y "NRFEFIERAT 2HAICON TR, FE—2A Y MCEAEZ DT RS T K
2AOMAE DY & ZRAOMAEDEIZH L THiffE SRV E— A MIxfLTL5
B HTE— A 2 M LT 2.0 % L7200 0 A2 i KPR B O A HH D 3 FiAHDS
AR EIND,

Fle Units gt iy Teei S Rewlts Soltware Sceunly Help
DR = WF &t G te
=0 L] ik = ’ - ] 2 +

Wizwd  Bstch  WiTemp APISTS  Piping Mty ORk Ok Ppafis  Shas 001 0 Comp  Mese
Hanzn Shell Typm Cplirnd Gcmmtiy Pind Rirdineznd Mozt Gty
I Howibead © Elplwalbiond  ComcalHosd | | Dutite Danatsrion] (7040 Dusida Diseatss [oer] [ 216.3
@ [Cyleded DobodHead  Flal Head ‘Wil Thickrmss [ | £ Wil Thickreess froen ) an
Tatal L 1 Hosde Length i [
" as. — engh | OO0 gt e | a0

il Dt - :
© Sttt & Pod " Baol © Schas [T ]| =L 'm: s, L o1.65

Hiozzie Location fres | Pad Thickness [ | 2
 Sadde © Shon © MoAtlsheent

Tik tigie fdeg | [

Units ShllMot? sores o Hosrde
CErgith 55 || e & Mo e - Optenal
Losti | hientation it | RUN FE |
Dptians Mateiisd NozZZLEPRO v14.2 Help Oramng fooieet 3 | stabisty |
<click for PRG website>  www:pauilin.com | Taasas
Title Emad MMl Fat Dnly |
Shell Orientation Hillside
Vector )

Offset

Tilt Angle
D ——— I Not Allowed
Outside Diameter . with
Hillside Ofiset

ALV T4V Y FTAER Y 4 v R Y

T NozzlePRO

Total Length

Click below to access the results tables:

Jab: Example]

Directory: D:APRG
: MiMOut
Stress Results | Tabular Qutput |
Fatigue Results | Text Output |

SIFs
SIF Suite

Flexibilities | Pipe Element Forces |

Allowable Loads | Pipe Element Stresses |

TR —ERm Y 4 v Y
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https://paulin.com/

#  NozzlePRO fAATHERENE 22

IS FH¥H i
Rt M f&i il (Cylinder)
[ &l (Conical)
J-ER 85 (Hemispherical Head.)
=72 248 (Elliptical Head)
MLJE &% (Dish Head)
&5 (Flat Head)
J R iR 72 L (No Pad) N2 )7l /AL (Straight)
BRI AT (Pad) Z 7 JL(Tilt Angle )
—{&H ) X1 (Barrel) t L% A F(Hillside Offset)
J X)L 72 L(No Attachment)
R Z 7' (Structure) : HEEM (FEER) Ta= E‘
BB 2O KL (Saddle Wizard)
s34 73 2 —(Shoe Wizard)
Z DA B & SR DFEHT =T 4 VT 4—
API 579 ft JH i PEREAT B Y (FFS) 92 57 7 i e A
i = % &
7 Y — 7Rl
#-3.2 HHE
BRIAT FERM 72 BFRIE 8 Hii R BRIBRE Sy it o = VEEFR T, FRIRISKR LTl

IR TH R OARENTWEL OEELY A X H
BTV, WIPEDOIF M ITHWESZESEICB VT L <, FEEY
(BIEHFHE OIS IPREED Z YA LR L TWD, HARRIZ, ANSYS D
STIF93 (ZffibN TV A Y = VEHZ LRI L TH D,

T )LETILLE 3

i & A — MR O FR 2 Rt & B FIKE T LA NozzlePRO (2B &

RILET IV Nic, Be#rr Uy NEFRIT 8 fim CHHEIREZ 4 O =3 —F—Himll
ZoTH>TWD, EHRERIT 8 Hi A E S IK TRRIZREREE A D
MiFe—FERETE D, ISNT VI IEFEIHT T ARA 2 R 7o
v b EBUERE R AICH R A~ MM SR D,

[[RREE =5 MEET VTS e, 2 DDBEESA T EIETHIENTE D, R

? 6 HHERERLE 18 AHERET LV TH D, 6 HHERIERITIA
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%o PEBE 18 H HEEVE BRI MO B HEEZFF> T\ T, D/t DKX
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bNb, . 18 HHEERIIT AR —-T LR —H L WITHFER T L
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3.2.4 AREBEFRZEICL D/ XILOFEMERT & T
Al 3.2.2.1 MR 2 X ofl & 3.2.2.2 BRIEIRAKEL: » XL 0f & [[ U~HE, BE T
T, ARERIEC L VEIT 21T,

3.2.4.1 MRFIRAHEE/ XILOFFMAN & ETHE
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DEKAE, CRIELREMNTI2D Z L B LN DPEEN RN S 5E6 0k
KENRFRIZEZBND,
() e RFFAME
Wen ) AVIHER S LM E( AV E, AUV wE, mNdiFE—2 2 b ok
HFE— A ML LRFEE LTHRY, ERoORRHELLMC R b EZLRD
PEBER R RIR AR ST B A ORKIEESN 1 & LTHEX TRIGIZFRE L, A
EE DHHRND LD 152 HFRMEORKNE LIERAOREIS I OHE LTI,
¥, ANV AT EIZE LT, MEOME (EH D WITA) TSI O R KIEA 7
HOT, EFMERTHD 2 OOHEOMAEE2EET 5,

M & 2 A pe~HEE FRISRT,
M, AR 34 X(8B, 16B. 24B) DAk R

S AP A X | R E Vi%es =R TR OIS TR DG J 2L
IOV Sch.80 do th Dy W=(Dp-do)/2
NPS (mm) (mm) (mm) (mm) (mm) RIVEANFE  -12.5%
8 12.7 216.3 9.11 340 61.85 A 2 mm
16 21.4 406.4 | 17.12 660 126.8
24 31.0 609.6 | 25.67 1010 200.2

BERGIE, 2 ZVRFTERE, W OFE, ) AT EERME@ES )L, REIRT LB
DThHD,
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i Global / Local Loads 1§, Weld Sizes

Equivalent
NozzlePRO Some Examples of the Local Load Convention... Shall Finits EI
"Free” Top ell Finite Element 5ok syess Concentration
Cylinder Midsurface Factor applied at this section to
Model Local X Local Y find peak stress at the toe of

the weld. (For FE/Pipe models
1.35 gives good test
correlation.)

s

Weld Size

Pad Weld

%

Local Z

Free Positive
Cylinder End

i __‘g;w

Local 7
~Global Z

Base Weld Leg Size

Forces &
{Only Enter if Different

Moments from

from Weld Size) Stress Concentration
Pipe stress . Factors are applied at the
Header Positive .
High Shell Orientation header weld section also.
Stresses will Stress Concentration Factors (SCF's) only affect the

follow this path. h Header Positive peak stresses (PHPb+Q+F).

Orientation Z X

Bisr St J RV A B (R T AR R) PR O A

i Load Location

CYLINDERS - Loads can be applied as shown below.
HEADS = Loads only applied at Junction or End of Nozzle.
STRUCTURAL - Loads only applied at end of attachments.

Loads Given at
Centerline of

/ Header Loads Given at

End of Nozzle
Pa) / /

b

Loads Given at

Nozzle/Header - T 1 o S
Junction / X /V1ﬂ‘§ﬁ5)ﬂ {i%(ﬁ/ﬁ\ég)

BN A OMPER T 5 M KHKS0861(2018) Tlik, EA#IHD 7 XL EEAMIZ S
LT, MEXRFHITAIGHEE S LBERA0.2 5—% v MidH)Sy BFFAIGH & LTibhT
W3,
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) / ALF% 8B

P NJE 2MPa TOFFRMED

RO Allowable Load Results

Print  Export

Job Description

0~ M & W=

g

Direction

Primary Loads
Aial [M]
Inplane [M.mm]
Outplane [M.mm]
Taorgion [M.mm]
Pressure [MPa)

Secondary Loads
Axial [M]
Inplane [M.mm]
Outplane [M.mm]
Torzion [M.mm]
Preszure [MPa)

t

Maz.{Individual Consgrvative Realistic
Dgcurring Simul Simult.
08863 34170 52755
IY4544EE 3993376 8450016
24747003 3045660 E503246
51956260 8793883 13130825
363 2 2
208863 38170 52755
33454466 3983376 0450016
25747003 3065660 B503246
94588424 16319805 24479708
4.04 2 2

ZE iR Lo%RE

E' NozzlePRO Allowable Load Results

Print  Export

Job Description

[--B VI -r I L TR

Direction

Frimary Loads
Aial [N]
Inplane [M.mm]
Outplane [M.mm]
Tarsion [M.mm]
Prezsure [MPa]

Secondary Loads
Aial [N]
Inplane [M.mm]
Outplane [M.mm)]
Torgian [M. ]
Pressure [MPa]

Max. Individual
Dccurring

119738
13431010
13831126
52227184

215

119738
13431010
13831126
94722416

2393

Conservative

Simultaneous

2815
324038
223342

1228330
2

12707
1462576
1037867

10051982
2

Realistic
Pl

Finite

Element Model

L W W W Y

i

4223
637383
437782

1842585
2

13060
3102532
2201648

160775975
2

%% NME B OE S & &< LzSA5mm x 10 £ = 150mm)

E' NozzlePRO Allowable Load Results

Print  Export

Job Description

W~ -

Direction

Frimary Loads
Aial [N]
Inplane [M.mm]
Outplane [M.mm]
Torsion [M.mm]
Prezsure [MPa]

Secondary Loads
Aial [N]
Inplane [M.mm]
Outplane [M.mm]
Torgion [M.mm]
Pressure [MPa]

Max. Individual Epnslewalive - Helalislic
209502 35572 53358
3I34BET12 4016841 8521006
Z57EB236 3093756 EBE2847
522265912 8867525 13301287

363 2 2
209502 35572 53358
33456712 40165341 8521006
ZA7EBZ36 3093756 EBE2847
531216 16540141 24810212

4.08 2 2
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E" MozzlePRO Stress Summary

Print

i B : NJE 2MPa +

=

il i B8 (1IE4% ) -Example1A.nozzlepro

Export

Job Description

Job Mame = Examplela

Location

Pad/Header at Junchion [Mean] [Case 2)

Pad/Header at Junction [Bending] [Case 2)

Pad/Header at Junction [Min. Principal]
Pad Outer Edge ‘wWeld [Mean] [Case 2)
Pad Outer Edge ‘weld [Bending] [Case 2]

FPad Outer Edge Weld [Min. Principal] [Case
Header Outside Pad Area [Mean] [Case 2)

7741w T (Realistic simultaneous allowables)

ASME/EM Category

Pl+Pb < 1.5(k)Smh [Pb=0]
Gb < [3.0)Smava
5145245345 (5U5)
Pl+Pb < 1.5(k)Smh [Pb=0]
Gb < [3.0)Smava
5145245345 [5U5)
Pl+Pb < 1.5(k)Smh [Pb=0]

Header Outside Pad Area [Bending] [Case 2] Gb < [3.0)Smavg
Header Outside Pad Area [Min. Principal]
Branch at Junction [Mean] [Casze 2]
Branch at Junction [Bending] [Case 2]

Branch at Junction [Min, Principal] [Caze 2)
Branch removed from Junction [Mean] [Caze

Branch removed from Junction [B ending)
Branch removed from Junction [Min.
Branch Transition [Mean] [Case 2)
Branch Transition [Bending] (Caze 2)

Branch Transition [Min. Principal] [Caze 2)

FPad/Header at Junction [In] [Caze 2)
FPad/Header at Junction [Out] [Caze 2)
Pad/Header at Junction [In] [Caze 3)
Pad/Header at Junction [Dut] (Caze 3]
Pad/Header at Junction [In] [Caze 4)
Pad/Header at Junction [Dut] [Caze 4)
Pad Outer Edge ‘weld [In] [Caze 2]

Pad Outer Edge ‘weld [Out] [Case 2]
Pad Outer Edge ‘weld [In] [Caze 3]

Pad Outer Edge ‘weld [Out] [Case 3]
Pad Outer Edge ‘Weld [In] [Case 4]

Pad Outer Edge ‘weld [Out] [Case 4]
Header Outside Pad Area [In] [Case 2)
Header Outside Pad Area [Out] [Case 2]
Header Outside Pad Area [In] [Case 3)
Header Outside Pad Area [Out] [Case 3]
Header Outside Pad Area [In] [Caze 4)
Header Outside Pad Area [Out] [(Caze 4]
Branch at Junction [In] (Caze 2)

Branch at Junction [Out] [Caze 2)
Branch at Junction [In] [Caze 3)

Branch at Junction [Qut] (Caze 3]
Branch at Junction [In] [Caze 4)

Branch at Junction [Qut] [Caze 4]

Branch removed from Junction [In] (Caze 2)
Branch removed from Junction [Out] [Caze
Branch removed from Junction [In] (Caze 3)
Branch removed from Junction [Out] [Caze
Branch removed from Junction [In] (Case 4)
Branch removed from Junction [Out] [Caze
Branch Transition [In] [Case 2]

Branch Transition [Out] [(Casze 2]

Branch Transition [In] [Case 3)

Branch Transition [Out] [Casze 3)

Branch Transition [In] [Case 4)

Branch Transition [Out] [Case 4]
Pad/Header at Junchion [In] [Case 4)
Pad Outer Edge Weld [In] [Case 4]
Header Outside Pad Area [In] [Case 4)
Branch at Junction [Qut] [Case 4]

Branch removed from Junction [In] (Case 4)

Branch Transition [Out] [Caze 4]

S1+52+53<45 [5U5)
Pl+Pb < 1.5[k)Smh [Pb=0]
Qb < [3.0)Smava
S1452453<45 [5US)
Pl+Phb < 1.5(K]Smb [Pb=0]
Qb < [3.0)5mavg
S1+52453¢45 [5U5)
Pl+Phb < 1.5(Kk]Smb [Pb=0]
Qb ¢ [3.0)5mawvg
S1+52453¢45 [5U5)
Pl+Pb+d < 3k])Smawvg
Pl+Pb+ < 3(k])Smawg
Pl+Pb+ < 3{k])Smavg
Fl+Pb+0 < 3k)Smavg
Pl+Pb+1 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3[k]Smavg
Pl+Pb+Q < 3k]Smavg
Pl+Pb+Q < 3k])Smavg
Pl+Pb+Q < 3k]Smavg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Pl+Pb+d < 3k])Smawvg
Pl+Pb+d < 3(k])Smawvg
Pl+Pb+ < 3{k])Smavg
Pl+Pb+ < 3(k])Smawg
Pl+Pb+1 < 3k]Smawg
Pl+Pb+1 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3k]Smavg
Pl+Pb+G+F < 5a
Pl+Pb+G+F < 5a
Pl+Pb+G+F < 5a
PHPb+Q+F < Sa
PHPb+Q+F < Sa
PHPE+QE+F < Sa

Stress
[MPa]

81.34
733
124.46
111.43
1667
175.89
55.76
21.95
169,52
7811
143.08
13242
7113
14.53
92.07
E3.86
37.85
88.81
137.45
70.42
14251
539
184.48
87.97
122.47
251.81
12067
136.39
156.44
138,53
102.44
106.65
102.62
98.74
127.08
10az
143.41
169.07
12251
161.42
244.94
319.76
7497
71.35
44.54
46.4
104.65
87.61
B7.29
72.56
43.51
432
97.23
35.1
124,52
1056
B3.52
235.26
52,33
47.55

Allowable
Stress
[MPa]

180.0
360.0
480.0
180.0
360.0
480.0
180.0
360.0
4280.0
153.0
060
408.0
153.0
306.0
408.0
153.0
306.0
408.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
60,0
60,0
60,0
060
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
1.384.0
1.384.0
1.384.0
1,384.0
1,384.0
1,384.0

Percent of
Allowable

5
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Print

=

il a7 5 (145 75) -Example1B.nozzlepro

' MNozzlePRO Stress Summary

Export

Job Descnption

Location

Fad/Header at Jurction [Bending] [Caze 2]
FPad/Header at Junction [Min. Principal]
Pad Outer Edge weld [Mean] [Caze 2)

FPad Outer Edge “weld [Bending] (Caze 2)
Fad Outer Edge "weld [Min. Principal] [Caze
Header Dutzide Pad Area [Mean] [Caze 2)

ASME/EN Category

Qb ¢ [3.0)Smava
S1+52+53¢45 [5US)

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb < [3.0)5mava
S1+52+5345 [SUS)

PlsPh < 1.5(k)Smh [Pb=0]

Header Outside Pad Area [Bending] [Case 2] Ob < [3.0)Smava

Header Outside Pad Area [Min. Principal]
Branch at Junction [Mean] [Case 2)
Branch at Junction [Bending] [Case 2)
Branch at Junction [Min. Principal] [Caze 2]
Branch removed from Juhction [Mean] [Caze
Branch removed from Junction [Bending]
Branch removed from Junction [Min.
Branch Transition [Mean] [Case 2)

Branch Transition [Eending] [Case 2]
Branch Tranzition [Min. Principal] [Caze 2]
FPad/Header at Junction [In] [Case 2]
Pad/Header at Junction [Out] [Caze 2)
Pad/Header at Junction [In] [Case 3]
Pad/Header at Junction [Dut] [Caze 3)
Fad/Header at Junction [In] [Caze 4]
FPad/Header at Junction [Out] [Caze 4]

Pad Outer Edge ‘weld [In] [Caze 2]

FPad Outer Edge weld [Out] [Caze 2)

FPad Outer Edge weld [In] [Caze 3]

Fad Outer Edge weld [Out] [Caze 3)

FPad Outer Edge “Weld [In] [Case 4]

Pad Outer Edge weld [Out] [Caze 4)
Header Outgide Pad Area [In] [Case 2)
Header Outzide Pad Area [Out] [Case 2)
Header Outzide Pad Area [In] [Casze 3)
Header Outzide Pad Area [Out] (Caze 3)
Header Outzide Pad Area [In] [Casze 4)
Header Outzide Pad Area [Out] (Caze 4]
Branch at Junction [In] [Case 2)

Branch at Junction [Out] [Caze 2)

Branch at Junction [In] [Caze 3)

Branch at Junction [Dut] [Caze 3]

Branch at Junction [In] [Caze 4]

Branch at Junction [Dut] [Case 4]

Branch remowed fram Junction [In] [Caze 2)
Branch removed from Junction [Out] [Casze
Branch removed from Junction [In] [Case 3]
Branch removed fram Junction [Dut] [Case
Branch remaoved from Junction [In] [Caze 4]
Branch removed from Junction [Out] [Caze
Branch Tranzition [In] [Case 2)

Branch Transition [Out] [Case 2)

Branch Transition [In] [Case 3]

Branch Transition [Qut] [Caze 3)

Branch Tranzition [In] [Case 4)

Branch Trangition [Out] [Caze 4]
FPad/Header at Junction [In] [Case 4]

Pad Outer Edge weld [Out] [Caze 4)
Header Outgide Pad Area [In] [Caze 4)
Branch at Junction [Dut] [Case 4]

Branch removed fram Junction [In] [Caze 4)
Branch Transition [Qut] [Caze 4)

51+52+53¢45 [5US]

Fl+Pb < 1.5(k]Smh [Pb=0]

Ok < [3.0)5mava
S1+52+5345 [5U5)

Pl+Ph < 1.5(k]Smh [Pb=0]

(b < [3.0)5mava
ST+52+53¢45 [5U5)

Pl+Phb < 1.5[k]Smh [Pb=0]

Ob < [3.0)5mavg

S1+52+5345 [5US)
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3(k]Smawvg
PlPb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k]Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smawvg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k]Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
PlPb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
FPl+Pb+0+F < 54

Fl+Pb+0+F < Sa

Pl+Pb+Q+F < Sa

Fl+Pb+0+F < 54

Fl+Pb+0+F < 54

Pl+Pb+Q+F < Sa

Stress
[MPa]

119.07
110.84
108.43
78,78
158.63
50.53
40.51
159.57
100,31
257.55
-153.2
8312
26.02
90.97
84.09
51.02
83.01
17367
83.03
14251
53.9
1432
64.82
16214
140.42
120,67
136.33
119.26
252.03
123.4
10851
102.62
98.74
102.66
106.69
236.76
314.96
12251
151.42
1564.73
178.32
101.51
82.31
4454
46.4
¥3.09
817
93.73
339
43.51
43.2
68.12
75.84
36.66
17012
51.33
12037
36.54
37.92

Allowable
Stress
[MPa]

3E0.0
480.0
180.0
3E0.0
480.0
180.0
360.0
480.0
1530
306.0
408.0
15830
306.0
408.0
1530
306.0
408.0
360.0
360.0
360.0
360.0
3E0.0
360.0
360.0
360.0
3B0.0
3E0.0
360.0
360.0
3E0.0
360.0
360.0
3E0.0
3B0.0
3E0.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
1.354.0
1.394.0
1.3534.0
1.384.0
1.3834.0
1.384.0

= O

Percent of
Allowable

.
2
60
21
K
]

I n
K.
3
T

i
54

T
2
55

TR
2
us
7
40

B 5
40
18
45
ks
4
8
EE,
70
k'3
0
23
27
23
23
77

om
40
43
3]
58
K
27

B 5

B 5
24
25
)]

X
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(2) / A% 16B
fRFEE : NJE 2MPa COFFREfTE O R H

Job Description Direction Mag. -ndi\_ridual Epns brvative - Relalislic
1 || Primary Loads
2 Aial [N] 34840 4EBES 70298
3 Inplare [M.mm] 1401241740 13479573 29443020
4 Outplane [M.mm] 74133840 745514 15773956
5 Torsion [N.mm] 324890690 45411280 E7816320
b Pressure [MPa] 2 2
7
8 Secondary Loads
9 Aial [N] 334840 E2513 93769
10 Inplarie [M.mm] 140241740 18513754 39273600
1 Outplane [M.mm] 75133840 9918654 21040642
12 Targion [M.mm] 897221250 1114598050 167247140
13 Pressure [MPa] 455 2 2
14

% L MR LOSE

ePRO Allowable Load Results

Print  Export
Job Description Direction Mas.clndi\_ridual Conservative i Fle.alislgzm
1 || Primary Loads
2 Aial [N] 271428 a a
3 Inplane [M.mm] 103443570 1] 1]
4 Outplane [M.mm)] 47823368 1] 1]
5 Torsion [M.mm] 3274818930 1] 1]
[ Pressure [MPa] 1.87 2 2
7
8 Secondary Loads
9 Aial [N] 271428 20421 30632
10 Inplane [M.mm] 103443570 5803212 11674074
11 Outplane [M.mm)] 47823368 2544210 5397084
12 Tarsion [M.mm] 579183740 44418392 EEE24583
13 Pressure [MPa] 258 2 2
14

%% NME B OE S & &< LzSA5mm x 10 £ = 150mm)

le Load Results

Print  Export

Job D escription Direction Mag. el vl Epns.ew::i:i c: Relalislic
1 Frimary Loads
2 Auial [N] 341953 53844 80766
3 Inplane [M.mm] 141738130 15788032 33491472
4 Outplane [M.mm] 77041304 8577302 18196478
5 Torgion [M.mm] 322985340 51038396 7EABSTES2
b Pressure [MPa] 356 2 2
7
8 Secondary Loads
9 Auial [N] 341953 E5522 98282
10 Inplane [M.mm] 141738130 19212006 40754816
1 Outplane [M.mm] 77041304 10438205 2242778
12 Torgion [M.mm] 598776000 114731200 172096800
13 Pressure [MPa] 47 2 2
14
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E" NozzlePRO Stress Summary

Print

i B : NJE 2MPa +

=

Export

Job Descrption

Job Mame = Exampla2a,

7F#% 1w T (Realistic simultaneous allowables)
il i B8 (1IE4% ) -Example2A.nozzlepro

Location

Pad/Header at Junction [Mean] [Case 2)
FPad/Header at Junction [Bending] (Caze 2]
FPad/Header at Jurction [Min. Principal]
Fad Outer Edge ‘Weld [Mean] [Caze 2]

Pad Outer Edge ‘weld [Bending] [Caze 2]
Fad Outer Edge “weld [Min. Principal] [Caze
Header Outzide Pad Area [Mean] [Caze 2)

ASME/EN Category

Pl+Ph < 1.5(k]Smh [Pb=0]

(b < [3.0)5mava
ST+52+53¢45 [5U5)

Pl+Phb < 1.5[k]Smh [Pb=0]

Ob < [3.0)5mavg
S1+52+53445 [5U5)

Pl+Phb < 1.5(k]Smh [Ph=0]

Header Outside Pad Area [Bending] [Casze 2] Ob < [3.0)Smavg

Header Outzside Pad Area [Min. Principal]
Branch at Junction [Mean] [Caze 2)
Branch at Junction [Bending] [Case 2)
Branch at Junction [Min. Principal] [Case 2)
Branch removed fram Junction [Mean] [Case
Branch remaoved from Junhction [Bending]
Branch removed from Junction [Min.
Branch Tranzition [Mean] [Case 2)

Branch Transition [Bending] [Case 2)
Branch Transition [Min. Principal] [Caze 2)
Pad/Header at Junction [In] [Caze 2]
FPad/Header at Junction [Out] [Caze 2]
Pad/Header at Junction [In] [Caze 3]
FPad/Header at Jurction [Out] [Caze 3]
Pad/Header at Junction [In] [Case 4]
Fad/Header at Jurction [Out] [Caze 4]

FPad Outer Edge “Weld [In] [Case 2]

Pad Outer Edge weld [Out] [Caze 2)

FPad Outer Edge "weld [In] [Caze 3]

FPad Outer Edge weld [Out] [Case 3)

Pad Outer Edge ‘weld [In] [Caze 4]

FPad Outer Edge "weld [Out] [Case 4)
Header Outzide Pad Area [In] [Caze 2)
Header Outgide Pad Area [Out] (Caze 2)
Header Outside Pad Area [In] [Case 3]
Header Dutzide Pad Area [Out] [Caze 3)
Header Outzide Pad Area [In] [Casze 4)
Header Outzide Pad Area [Out] [Case 4]
Branch at Junction [In] [Caze 2)

Branch at Junction [Dut] [Case 2]

Branch at Junction [In] [Caze 3)

Branch at Junction [Out] [Caze 3]

Branch at Junction [In] [Case 4)

Branch at Junction [Out] [Caze 4]

Branch remaved fram Junction [In] [(Case 2]
Branch remowed fram Junction [Dut] [Case
Branch removed from Junction [In] [Caze 3]
Branch removed from Junction [Out] [Casze
Branch removed fram Junction [In] [Caze 4)
Branch remaoved from Junction [Out] [Caze
Branch Tranzition [In] [Case 2)

Branch Tranzition [Out] [Caze 2)

Branch Transition [In] [Case 3)

Branch Transition [Out] [Caze 3)

Branch Tranzition [In] [Case 4)

Branch Tranzition [Out] [Caze 4)
Pad/Header at Junction [In] [Caze 4]

Fad Outer Edge “weld [In] [Caze 4]

Header Dutzide Pad Area [Out] [Case 4)
Branch at Junction [Out] [Caze 4)

Branch removed from Junction [In] [Case 4]
Branch Transition [Out] [Caze 4)

51+52+53¢45 [5US]

Pl+Ph < 1.5(k)Smh [Ph=0]

Ob ¢ [3.0)Smavg
S1+52+53¢45 [5US)

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb < [3.0)5mava
S1+52+5345 [SUS)

Pl+Pb ¢ 1.5(k)Smh [Pb=0]

Gb < [3.0)5mava

51+52+53¢45 [5US)
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smawvg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k]Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
PlPb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
PlPb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k]Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smawvg
FlPb+0+F < Sa

Pl+Pb+Q+F < Sa

Fl+Pb+0+F < Sa

FPl+FPb+0+F < 5a

Fl+Pb+0+F < 54

Fl+Pb+0+F < 54

Stress
[MPa]

94.44
68.54
140.87
TE01
148.62
173.23
34.77
34.26
171.09
10276
124.83
152.21
52.48
14.54
7417
51.69
34.78
68.97
12913
38.41
12316
70.65
161.57
124.21
12613
23282
TEN
140,57
166.82
186.78
110.43
121.32
1m.A
114.23
124.3
128.21
13453
148.69
102.82
134.61
226.89
277.2
64.29
4314
37.95
33.47
7018
61.22
58.77
53.04
4457
3B
BE.7
63.439
109.06
10885
64.1
18711
35.09
3.74

Allowable
Stress
[MPa]

180.0
360.0
480.0
180.0
360.0
480.0
180.0
3E0.0
480.0
153.0
306.0
408.0
153.0
306.0
408.0
153.0
306.0
408.0
3E0.0
360.0
360.0
3E0.0
3B0.0
3E0.0
360.0
360.0
3E0.0
360.0
3E0.0
360.0
3B0.0
360.0
360.0
360.0
3E0.0
360.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
1.3834.0
1.384.0
1.334.0
1.334.0
1.3834.0
1.334.0

Percent of

O

Allowable

52
19
29
64
41
%
el
10
%
67
1
ar
T}
5
18
34
11
17
%
27
T}
20
45
5
5
65
12
a9
44
44
&Y
&7}
28
12
5
%
44
19
kT
44
74

X

n
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i NozzlePRU Stress summary

Print

=

il a7 5 (145 75) -Example2B.nozzlepro

Export

Job Description

Job Hame = ExampleZB

Location

Pad/Header at Junction [Mean] [Case 2)
Pad/Header at Junction [Bending] [Case 2]

Pad/Header at Junction [Min. Principal]
Pad Outer Edge 'Weld [Mean] [Caze 2)

Pad Outer Edge Weld [Bending] [Case 2]
Pad Outer Edge weld [Min. Principal] [Caze
Header Outzide Pad Area [Mean] [Caze 2)

ASME/EN Category

Pl+Ph < 1.5[kjSmh [Pb=0]
(b < [3.005mavg
S1+52+453¢45 (5US)
Pl+Ph < 1.5(k]Smh [Pb=0]
Gb < [3.0)Smavg
S1+52+453¢45 [5U5)
Pl+Ph < 1.5[kjSmh [Pb=0]

Header Outside Pad Area [Bending] [Caze 2] Ob < [3.0)S5mavg

Header Outside Pad Area [Min. Principal]

Branch at Junction [Mean] [Caze 2)
Branch at Junction [Bending] [Case 2]

Branch at Junction [Min. Principal] [Case 2)
Branch removed from Junction [Mean] [Caze
Branch removed from Junction [Bending]

Branch removed fram Junction [Min.
Branch Transition [Mean] [Cage 2]
Branch Tranzition [Bending] [Caze 2]

Branch Transition [Min. Principal] [Case 2]

Pad/Header at Junction [In] [Caze 2)
Pad/Header at Junction [Out] [Caze 2]
Pad/Header at Junction [In] [Case 3]
Pad/Header at Junction [Out] [Caze 3]
Pad/Header at Junction [In] [Caze 4]
Pad/Header at Junction [Out] [Caze 4)
Pad Outer Edge Weld [In] [Case 2]
Pad Outer Edge weld [Out] [Caze 2)
Pad Outer Edge ‘wWeld [In] (Case 3]
Pad Outer Edge weld [Out] [Caze 3)
Pad Outer Edge Weld [In] [Caze 4]
Pad Outer Edge 'weld [Out] [Caze 4)
Header Outside Pad &rea [In] [Caze 2)

Header Dutzide Pad Area [Out] [Caze 2]

Header Outside Pad Area [In] [Caze 3)

Header Outside Pad Area [Out] [Case 3)

Header Outside Pad Area [In] [(Case 4)

Header Outgide Pad Area [Out] [Caze 4)

Branch at Junction [In] [Caze 2]
Branch at Junction [Out] [Caze 2)
Branch at Junction [In] [Caze 3)
Branch at Junction [Out] [Caze 3]
Branch at Junction [In] [Caze 4]
Branch at Junction [Out] [Case 4)

Branch removed from Junction [In] [Caze 2]
Branch remowed from Junction [Dut] [Case
Branch remaved fram Junction [In] [Case 3)
Branch removed from Junction [Qut] [Case
Branch remowed from Junction [In] [Caze 4)
Branch removed fram Junction [Out] [Case

Branch Transition [In] [Case 2)
Branch Tranzition [Out] [Caze 2)
Branch Transition [In] [Case 3)
Branch Transition [Out] [Case 3]
Branch Tranzition [In] [Casze 4]
Branch Tranzition [Out] [Caze 4)
Pad/Header at Junction [In] [Case 4)
Pad Duter Edge ‘Weld [Qut] [Caze 4)

Header Outzide Pad Area [Out] [Caze 4)

Branch at Junction [Out] [Case 4)

Branch removed from Junction [In] [Cage 4]

Branch Tranzition [In] [Caze 4]

-39

51+52+53¢45 [SUS)
Pl+Pb < 1.5[k]Smh [Pb=0]
(b < [3.005mawg
51+52+53¢45 [SUS)
Pl+PE < 1.5[k)Smh [Pb=0]
Ob < [3.005mawg
51+52+53<45 [SUS)
Pl+Pb < 1.5[k)Smh [Pb=0]
Ob < [3.0)5mavg
51+52+53¢45 [SUS)
PlPB+0 < 3(k)5mavg
Pl+Pb+0 < 3[k)Smavg
Pl+Pb+0 < 3(k)Smava
PPB+0 < 3(k)5mavg
Fl+Pb+0 < 3k)5mava
Pl+Pb+0 < 3k)5Smava
PlPb+0 < 3(k)5mavg
PlPE+0 < 3(k)5mavg
PlPb+0 < 3(k)Smavg
PlPb+0 < 3(k]Smavg
PlPB+0 < 3(k)5mavg
Pl+Pb+0 < 3[k)Smavg
Pl+Pb+0 < 3(k)Smava
PPB+0 < 3(k]5mavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3k)Smava
PPb+0 < 3(k)5mavg
Pl+Pb+0 < 3k)5mava
PlPb+0 < 3(k)Smavg
PlPb+0 < 3(k]Smavg
PlPB+0 < 3(k)5mavg
Pl+Pb+0 < 3[k)Smavg
Pl+Pb+0 < 3(k)Smava
PPB+0 < 3(k]5mavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3k)Smava
PPb+0 < 3(k)5mavg
Pl+Pb+0 < 3k)5mava
Pl+Pb+0 < 3k)Smava
PlPb+0 < 3(k)5mavg
PRPE+0 < 3(k)5mavg
Pl+Pb+0 < 3(k)Smavg
PlPb+0 < 3(k)Smavg
PPB+0 < 3(k]5mavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3k)Smava
PlPb+E+F < Sa
PlPb+E+F < Sa
Pl+Pb+0+F < Sa
Pl+Pb+3+F < Sa
PlFb+Q+F < Sa
PlPb+0+F < Sa

Stress
[MPa]

34.86
117.23
13264
115.74

742
164.28

91.78

420
167.02

9593
234.41
150.56

5774

1357

7769

53,51

4262

7214

1573
124.67
12316

7065
13054

34.03
156.63
159339
161
140.57
127
236.03
129.17
12877
10171
114.23
109.29
119.26
219.79
265.68
10282
134.61
128.85
156.81

BE.44

56.06

37.95

347

B4.67

52.86

g2.22

57.36

4457

346

5333

54.41

83.11
159,32

5963
105.84

3233

2967

Allowable
Shress
[MPa]

180.0
3600
480.0
180.0
3600
480.0
180.0
3600
480.0
153.0
306.0
408.0
1530
306.0
408.0
1530
306.0
408.0
360.0
360.0
360.0
3600
360.0
360.0
3600
360.0
360.0
3600
360.0
360.0
360.0
3600
360.0
360.0
3600
360.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
3060
306.0
306.0
306.0
306.0
306.0
306.0
306.0
306.0
1.384.0
1,354.0
1.334.0
1.3834.0
1.384.0
1,334.0

Percent of
Allowable

3




(3) / ANL#% 24B
fRFEE : NJE 2MPa COFFRFTE O R H

%' NozlePRO Allowable Load Results Finite  Element Model

Print  Export
Job Description Direction Maz. Individual gpns .-nralive _Realistic
g imulfaneous Simultaneous

1 Frimary Loads

2 Al [N] F7e20 7Ra63 110344
3 Inplane [M.mm] 36 33104 71592656
4 Outplane [M.mm) 15 14423536 30E03774
5 Taorsion [M.mm] 1042535000 133p76520 200364780
[ Prezsure [MPa] 2 2

7

8 Secondary Loads

9 Aial [N] 557620 106028 159042
10 Inplane [M.mm] 361790500 48643436 103188430
n Outplane [M.mm) 154685200 20797754 44118656
12 Torsion [M.mm] 1678333300 321044190 481866270
13 Pressure [MPa] 466 2 2

14

ZE iR LoRE

ePRO Allowable Load Results

Print Export
Job D escription Direction Mag. Individual Epnsswalive _Fle.alislic
1 || Primary Loads
2 Aial [N] 360625 a a
3 Inplane [M.mm] 228606820 1] 1]
4 Outplane [M.mm] TEA73208 0 0 \
5 Torsion [M.mm] 7135598720 1] 1] -
b Prezzure [MPa] 1.97 2 2
7
8 Secondary Loads
9 Aial [N] 360625 E2248 93372
10 Inplane [M.mim] 228R06220 27902400 591833924
11 Outplane [M.mm)] 7E473208 9333868 19800124
12 Tarzion [M.mm] 1253804200 200232340 300433420
13 Pressure [MPa] 314 2 2
14

2E  NAEB OB S 25 < LA 5mm x5 4% - 75mm)

E' NozzlePRO Allowable Load Results

Print  Export
Job Description Direction Mag. Individual Epnslelvative - He.alislic
courring

1 || Primary Loads
2 Aial [N] 582969 23459 125189
3 Inplane [M.mm] 372936000 377EETE4 80098472
4 Outplane [M.mm] 163653860 16566855 35143604
L Torsion [M.mm] 1015615200 145397840 218096770
[ Prezzure [MPa] 351 2 2
7
& Secondary Loads
a Aial [N] 582964 114570 171854
10 Inplane [M.mm] 372936000 51833768 103956020
11 Outplane [M.mm] 163653860 22742324 48243752
12 Targion [M.mm] 1678183300 333590140 500385220
13 Prezzure [MPa] 486 2 2
14

I-40



%% NGB OE S & &< LzSA5mm x 10 £ = 150mm)

able Load Results

Job Description Direction Max. Individual Epnslewalive o Relalislic
1 || Primary Loads
2 Aial [M] E52068 93537 140306
3 Inplane [M.mm] 394516420 40016812 54888472
4 Outplane [M.mm] 187182620 18986414 40276264
5 Torsion [M.mm] 1025674600 147130260 2206595380
b Prezzure [MPa) 351 2 2
7
8 Secondary Loads
9 Aial [M] E52068 131847 197770
10 Inplane [M.mm] 394516420 SE40617E 119655560
1 Outplane [M.mm] 187182620 2B7E2526 5E771888
12 Torsion [N.mm] 1693496300 349788030 524682080
13 Pressure [MPa] 503 2 2
14
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% NozzlePRO Stress Summary — O
Print  Export
Allowable
Job Descnption Location ASME/EN Category ?';';?]3 ?';l;s:]; ';ﬁf::;lzf
a
1 Job Mame = Exampla3s Fad/Header at Junction [Mean] [Caze 2) Fl+Pb ¢ 1.5(k]Smh [Fb=0] 10241 120.0 &7
2 Pad/Header at Junction [Bending] [Case 2]  Ob < [3.0)5mavg 7393 360.0 22
3 Pad/Header at Junction [Min. Principal] S1+52+5345 [5U5) 14842 430.0 H
4 Pad Outer Edge Weld [Mean] [Case 2] Pl+Phb < 1.5[k]Smh [Pb=0] 11218 180.0 B2
L Pad Duter Edge ‘Weld [Bending] [Case 2] (b < [3.0)5mavg 15374 360.0 43
6 Pad Outer Edge ‘weld [Min. Principal] [Case  51+52+53¢45 [SUS) 179.25 480.0 ar
¥ Header Outzide Pad Area [Mean] [(Case 2] PHPb < 1.5(k]Smh [Fh=0] 9532 180.0 a3
8 Header Outside Pad Area [Bending] [Case 2] Ob < [3.0)Smavg 449 360.0 [ ] 12
9 Header Outside Pad Area [Min. Principal] ST+52+53¢45 [5U5) 174.23 430.0 36
10 Branch at Junction [Mean] [Case 2 Fl+Pb < 1.5(k]Smh [Fb=0] 116.81 1530 76
11 Branch at Junction [Bending] (Case 2] GOb < [3.0)5mava 123.76 306.0 42
12 Branch at Junction [Min. Principal] [Case 2] S1+52+53<45 [SUS) 1487 408.0 36
13 Branch Tranzition [Mean] [Case 2) Fl+Pb < 1.5(k]Smh [Fb=0] 49.48 1530 32
14 Branch Tranzition [Bending] [Caze 2) Qb ¢ [3.0)Smava 3274 306.0 I ah
15 Branch Transition [Min. Principal] [Case 2] 51+52+53<45 [SUS) 7373 408.0 . 18
16 Pad/Header at Junction [In] [Caze 2] Pl+Pb+0 < 3(k)Smavg 134.08 360.0 a7
17 Pad/Header at Junction [Dut] [Caze 2) Pl+Pb+0 < 3(k])Smavg 11914 360.0 33
18 Pad/Header at Junction [In] [Case 3] Pl+Pb+0 < 3[k])Smawvg 1227 360.0 34
19 Pad/Header at Junction [Out] [Caze 3) Pl+Pb+0 < 3(k]Smawvg 8613 3E0.0 24
20 Pad/Header at Junction [In] [Caze 4] Pl+Pb+0 < 3(k])Smavg 181.79 360.0 L)
21 FPad/Header at Junction [Out] [Caze 4] Pl+Pb+0 < 3[k]Smawvg 1630 360.0 45
22 Fad Outer Edge weld [In] [Caze 2] Fl+Pb+0 < 3(k]Smavg 123.75 360.0 3B
23 Pad Outer Edge "Weld [Out] [Case 2 Pl+Pb+0 < 3[k]Smavg 2407 3600 &7
24 Pad Outer Edge ‘weld [In] [Caze 3] Fl+Pb+0 < 3(k)Smavg B3 360.0 a2
25 Pad Duter Edge “Weld [Out] [Caze 3) Pl+Pb+0 < 3(k])Smavg 151.65 360.0 42
26 Fad Outer Edge “Weld [In] [Caze 4] Pl+Pb+0 < 3[k])Smawvg 16893 360.0 47
27 Pad Outer Edge ‘Weld [Out] [Caze 4] Pl+Pb+0 < 3[k]Smawg 17022 3E0.0 47
28 Header Outzide Pad Area [In] [Case 2) PlPb+0 < 3[k])Smavg 11775 360.0 33
29 Header Dutzide Pad Area [Out] [Case 2) Pl+Pb+0 < 3(k)Smavg 13271 360.0 a7
30 Header Dutzide Pad Area [In] [Casze 3) Pl+Pb+0 < 3(k])Smavg 106.79 360.0 30
N Header Outside Pad Area [Out] [Case 3) Pl+Pb+0 < 3[k])Smavg 136.01 3600 ]
32 Header Outzide Pad Area [In] [Caze 4) Fl+Pb+0 < 3(k)Smavg 1335 360.0 a7
33 Header Dutzside Pad Arsa [Out] [Caze 4) Pl+Pb+0 < 3(k])Smavg 150,49 360.0 42
34 Branch at Junction [In] [Case 2) Pl+Pb+0 < 3[k]Smawvg 177.04 306.0 a8
35 Branch at Junction [Out] [Caze 2) Fl+Pb+0 < 3(k]Smavg 170.48 306.0 L3}
36 Branch at Junction [In] [Case 3) Pl+Pb+0 < 3[k])Smavg 11388 306.0 a7
7 Branch at Junction [Out] [Caze 3) Pl+Pb+0 < 3(k)Smavg 131.45 306.0 43
38 Branch at Junction [In] [Caze 4) Pl+Pb+0 < 3(k])Smavg 22831 3060 T4
3 Branch at Junction [Dut] [Caze 4] Pl+Pb+0 < 3[k]Smawvg 264,78 306.0 ar
40 Branch Transition [In] [Case 2] Pl+Pb+0 < 3(k]Smawvg BE.45 306.0 22
11 Branch Transition [Out] [Caze 2) Pl+Pb+0 < 3(k])Smavg 5811 3060 B 19
42 Branch Tranzition [In] [Case 3) Pl+Pb+0 < 3[k]Smawvg 455 306.0 l 15
43 Branch Tranzition [Qut] [Caze 3) Fl+Pb+0 < 3(k]Smavg 4251 306.0 I 14
44 Branch Transition [In] [Case 4) Pl+Pb+0 < 3[k])Smavg B39 306.0 21
45 Branch Transition [Out] [Caze 4) Fl+Pb+0 < 3(k)Smavg 58.3 306.0 B 19
46 Pad/Header at Junction [In] [Caze 4] PlPhb+0+F < Sa 12271 13940 | 9
47 Pad Outer Edge weld [Out] [Case 4) Pl+Pb+0+F < Sa 11419 13940 I a
48 Header Dutzide Pad Area [Out] [Caze 4] Pl+FPb+0+F < Sa 7h.2R 1.384.0 g5
49 Branch at Junction [Dut] [Case 4] PlPh+0+F < Sa 17373 13340 r 13
50 Branch Transition [Out] [Caze 4) Fl+Pb+0+F < Sa 2315 1.394.0 2
51

m-42




il a7 B (145 75) -Example3B.nozzlepro

H" NozzlePRO Stress Summary

Print  Export
Allowable
Job Description Location ASME/EM Category ?'E";S;]; ?';l;s:; iﬁﬁ:ﬁg
a

1 Job Mame = Example3B Pad/Header at Junction [Mean] [Caze 2] Fl+Pb < 1.5(k]Smh [Fb=0] 103.23 180.0 LT
2 Pad/Header at Junction [Bending] [Caze 2]  Ob < [3.0)5mavg 145.06 360.0 40
3 FPad/Header at Jurction [Min. Principal] ST+52+53¢45 [SUS) 1476 480.0 30
4 Pad Outer Edge ‘weld [Mean] [Case 2] Pl+Pb < 1.5[k]Smh [Pb=0] 11375 180.0 B3
L} Fad Outer Edge ‘Weld [Bending] [Caze 2) Ob ¢ [3.0)Smavg 93.74 360.0 27
6 Pad Outer Edge ‘Weld [Min. Principal] [Case  51+52+53¢45 [SUS) 174.08 480.0 i
7 Header Outzide Pad Area [Mean] [Caze 2] Pl+Pb < 1.5(k)Smh [Pb=0] 9308 180.0 52
8 Header Outside Pad Area [Bending] [Case 2) Qb < [3.0)5mavg BE.2E 3600 . 18
9 Header Outzide Pad Area [Min. Principal] ST1+52+53¢45 [SUS) 175.34 480.0 a7
10 Branch at Junction [Mean] [Caze 2] Pl+Pb < 1.5[k]Smh [Pb=0] 11832 153.0 T
11 Branch at Junction [Bending] (Case 2] Qb < [3.0)5mavg 22447 3060 73
12 Branch at Junction [Min. Principal] [Caze 2] 51+52+453¢45 [SUS) 14592 408.0 36
13 Branch Tranzition [Mean] [Case 2) Fl+Pb < 1.5(k]Smh [Fb=0] 53.59 1530 35
14 Branch Transition [Bending] [Case 2) Qb < [3.0)5mavg H.7E 306.0 I 10
15 Branch Transition [Min. Principal] [Caze 2] 51+52+53¢45 [SUS) 7523 408.0 B 18
16 Pad/Header at Junction [In] [Caze 2] Pl+Pb+0 < 3(k])Smavg 17244 360.0 48
17 FPad/Header at Junction [Out] [Caze 2] Pl+Pb+0 < 3[k]Smawvg 15776 360.0 44
18 Fad/Header at Junction [In] [Caze 3] Fl+Pb+0 < 3(k]Smavg 1227 360.0 34
19 FPad/Header at Junction [Out] [Caze 3] Pl+Pb+0 < 3[k]Smavg 8613 3600 24
20 Pad/Header at Junction [In] [Caze 4] Pl+Pb+0 < 3(k)Smavg 1459 360.0 41
21 Pad/Header at Junction [Dut] [Caze 4) Pl+Pb+0 < 3(k])Smavg 11374 360.0 32
22 Fad Outer Edge “Weld [In] [Caze 2] Pl+Pb+0 < 3[k])Smawvg 157.93 360.0 44
23 Pad Outer Edge weld [Out] [Caze 2] Pl+Pb+0 < 3(k]Smawvg 177.25 3E0.0 49
24 Pad Outer Edge ‘wWeld [In] [Caze 3] Pl+Pb+0 < 3(k])Smavg 116.91 360.0 32
25 Pad Outer Edge weld [Out] [Caze 3] Pl+Pb+0 < 3(k)Smavg 151.65 360.0 42
26 Fad Outer Edge weld [In] [Caze 4] Fl+Pb+0 < 3(k]Smavg 13719 360.0 38
27 Pad Outer Edge “Weld [Out] [Case 4) Pl+Pb+0 < 3[k]Smavg 2338 3600 E5
28 Header Outzide Pad Area [In] [Caze 2) Fl+Pb+0 < 3(k)Smavg 13297 360.0 a7
29 Header Dutzside Pad Arsa [Out] [Caze 2) Pl+Pb+0 < 3(k])Smavg 152.85 360.0 42
30 Header Outzide Pad Area [In] [Caze 3] Pl+Pb+0 < 3[k]Smawvg 106.79 360.0 a0
31 Header Dutzide Pad Area [Out] [Caze 3) Pl+Pb+0 < 3[k]Smawg 136.01 3E0.0 38
32 Header Outzside Pad Area [In] [(Case 4) PlPb+0 < 3[k])Smavg 119.43 360.0 33
33 Header Dutzide Pad Area [Out] [Case 4) Pl+Pb+0 < 3(k)Smavg 123.23 360.0 36
34 Branch at Junction [In] [Caze 2) Pl+Pb+0 < 3(k])Smavg 214.07 3060 70
35 Branch at Junction [Dut] [Case 2] Pl+Pb+0 < 3[k])Smavg 2460 306.0 a0
36 Branch at Junction [In] [Caze 3) Fl+Pb+0 < 3(k)Smavg 113.88 306.0 a7
k¥ Branch at Junction [Out] [Caze 3) Pl+Pb+0 < 3(k])Smavg 13.45 3060 43
38 Branch at Junction [In] [Case 4) Pl+Pb+0 < 3[k]Smawvg 16815 306.0 L]
39 Branch at Junction [Out] [Caze 4) Fl+Pb+0 < 3(k]Smavg 166.36 306.0 a4
40 Branch Transition [In] [Case 2) Pl+Pb+0 < 3[k])Smavg E3E 306.0 21
11 Branch Transition [Out] [Caze 2) Pl+Pb+0 < 3(k)Smavg 5E.54 306.0 B 18
42 Branch Transition [In] [Case 3] Pl+Pb+0 < 3(k])Smavg 455 3060 B 18
43 Branch Tranzition [Qut] [Caze 3) Pl+Pb+0 < 3[k]Smawvg 4251 306.0 I 14
44 Branch Transition [In] [Caze 4] Pl+Pb+0 < 3(k]Smawvg £5.95 306.0 22
45 Branch Transition [Out] [Caze 4] Pl+Pb+0 < 3(k])Smavg 58.02 3060 B 19
46 FPad/Header at Junction [In] [Case 4] Pl+Pb+0+F < Sa 9348 13940 | 7
A7 Pad Outer Edge weld [Out] [Case 4) Pl+Pb+0+F < Sa 157.81 13340 |l 1
18 Header Outside Pad Area [Out] [Case 4] PlPb+0+F < Sa B4.E1 1.3340 5
49 Branch at Junction [Out] [Caze 4) Fl+Pb+0+F < 54 111.62 1.3834.0 8
50 Branch Transition [Out] [Caze 4) PlPhb+0+F < Sa 29.01 1.294.0 2
51
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L

PN B

224 47

nex
Lk
; S0 126.55
w07t 28,635
fL.00000 14317
0.00000
PL Qb

214.07 246.00
147.86 152.80
81.645 53.604
20922 29.802
0.00000 0.00000

PL+Pb+Q (Outside)

PL+Pb+Q (Inside)

17534
12532
75.303
32278
-68.847

S1+S2+4S3
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ENT CRR LN TR E &, OBy ZEIC5E 252 DT 55 KE (Max. Individual
Occurring) 2k L CHEE LTE EOMERE TRITRT, KD, QLML 72
FRFICER SEEGAORKEIT#H O LR LY E—A v Mo LT, #ifE—2X2 hXD
A%REREMEE LTWD, £z, @EBENRFERII/EH S 72856 O R KM CEHIE

<

a

LTV,
FEAAT E O BT H ORIRIZR A TE SN DN D 5 LB IS,
Fa Mlnplane MOutplane MTorsion P

Fa,max Mlnplane,max MOutplane,max MTorsion,max Prax

ZIZT, ald/ ANV A RCEbARETH D, 51T/ ZAmmEasy (EC, filifiiE,
MfEAE PN e— 2 > b, FAREIRE @I FE—2 >, 2 AL E—A

F) THY., DRHEIENTNDORKIFR ) ANEES TH D,

* S AVEIER A E

NPS-8 ®Max. In-dividual @Fonservative .®Rea|istic NPS-8 ®/® ®/0
Occring Simultaneous Simultaneous

Axial (N) 208,863 35,170 52755 | Axial 0.168 0.253
Minpiane (NM) 33,454 3,983 8450 | Inplane 0.119 0.253
Moutpane (NM) 25,747 3,066 6503 | Outplang 0.119 0.253
Mrorsion (NM) 51,986 8,754 13131 Tosion 0.168 0.253
Pressure (MPa) 3.63 2.00 2.00| Pressure 0.551 0.551
Myending (NM) 42,215 5,026 10,663

Total 1.126 1.561
st | ol | G | s | s | 0/ | o0
Axial (N) 334,840 46,865 70,298| Axial 0.140 0.210
Minpiane (NM) 140,242 13,880 29,443| Inplane 0.099 0.210
Moutpiane (NM) 75,134 7,436 15,774 Outplaneg 0.099 0.210
Mrosion (NM) 321,891 45,211 67,817| Tosion 0.140 0.211
Pressure (MPa) 3.45 2.00 2.00| Pressure 0.580 0.580
Moending (NM) 159,100 15,746 33,402

Total 1.058 1.420
o e A e R R
Axial (N) 557,620 73,563 110,344 Axial 0.132 0.198
Minpiane (NM) 361,791 33,749 71,593| Inplane 0.093 0.198
Moutplane (NM) 154,685 14,430 30,610[ Outplane 0.093 0.198
Mrosion (NM) 1,012,535 133,577 200,365 Tosion 0.132 0.198
Pressure (MPa) 3.31 2.00 2.00| Pressure 0.604 0.604
Moending (NM) 393,472 36,704 77,862

Total 1.055 1.396

— 2 2
Mbending - \/Mlnplane + MOutplane
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HiE (1G) TO/ AVEEIZAET 7). 2503l E—A > F 2 HEMRIZBIT 5

W, E— AL MORE LZGEOMYR I ZHNT 2,
IFE—A L MIXT AR SIE, / ANVBEICEDLTIRIE-EDMHE L 2D,

£ AVIEFRMEISST MY E S

- . _ i 7 L B
NPS do Sch.80 W Wi (N/m)
(mm) (mm) (N/m) (N/m)
8 216.3 12.7 625.4 280.7 906.0
16 406.4 21.4 1,992.6 1018.3 3010.8
24 609.6 31.0 4,337.9 2309.6 6647.5
FFA AR B O AR e s
i /) /28 T B i E—A >k ) ik i E—A 2k
JEEEE Hisi /K HL =
Y ES-1 YR S-2 Y ES-1 YR S-2
(m) (m) (m) (m)
334.0 11.6 230.5 9.7
168.0 12.6 111.2 10.3
128.5 13.5 83.9 10.9
P HERa-1
E. =wL
—> —> —>—> > > ‘

%

YR -2 N

ML
>y

S (— Vi [ 2 + fth i A SRR

%

MR E-2

5 ,  wl?
M= MC+ML:T

5 ,  wl?
M= MC+ML:?

oL I1c, BEEAQ)TOH ) RAESERIZA U LE . 5503 E— 2

VN EHMZICB T DA E, T A MR LG OMY R I 2R
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ELI NI b ST ) A A N v kB (A m)

BlE N D fid & o 4 &  (HEA mm)
RIEAADIRIE | 48.6] 605 89.1) 114.3] 216.3| 3185 406.4| 508.0] 609.6
Ak 7oA 66/ 71 86 95 122 142 16.0| 176 19.1
JE T S 7.0 7.8 95| 107] 148 18.0] 20.3| 227 249

3.2.4.2 ERIARAMEES / XILOERITHER & 51
3.2.2.2 ERIEIRKESS ) R VEEFI LR & T 5,
(1) 7 A)L£2 8B: i : NJE 0.68MPa CDRFZ ff B DL H
= =
T

}' MozzlePRO Allowable Load Results

Print

(== - L R U TU R KR

—_ ek e ek kg
C TR SR —

Export

Job Dezcnption

Direction

Frimary Loadz
Aial [M]
Inplane [M.mm]
QOutplane [M.mm]
Tarzion [M.rmrm]
Preszure [MPa]

Secondany Loads
Aial [M]
Inplane [M.mm]
QOutplane [M.mm]
Torzion [M.mm]
Preszure [MPa]

Maj. Individual Corjzervative
Occurring Simultaneous
05235 30888
5753316 345409
6746776 344941
24446020 912944
[0as 0Ea
305235 F040
46753316 TE2E012
4E7AETTE TE24946
7E4108290 225269650
172 &8

Realistic
Simultaneous

46332
V036634
7035631

94365416
0.68

105615
16177215
16174952
337304480
0.68
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' MozzlePRO Stress Summary

Print Export

Job Description

Job Mame = ExampleST14

Location

Mozzle 1 Mext to Shell [Mean] [Caze 2)
Maozzle 1 Mext ta Shell [Bending] (Caze 2)
Mozzle 1 Mext ta Shell [Min. Principal] [Caze
Mozzle 1 [Mean] [Case 2]

Maozzle 1 [Bending] (Case 2)

Mozzle 1 [Min. Principal] (Casze £)

Shell In Mozzle 1 Wicinity [Mean] [Caze 2]
Shell In Mozzle 1 Wicinity [Bending] [Case 2]
Shell In Mozzle 1 Vicinity [Min. Principal]
Shell Mext ta Mozzle 1 [Mean] [Caze 2)
Shell Next to Mozzle 1 [Bending] [Case 2]
Shell Mext to Mozzle 1 [Min. Principal] [Caze
Maozzle 1 Transition Area [Mean] [Case 2]
Mozzle 1 Transition Area [Bending] (Case 2]
Maozzle 1 Trangition Area [Min. Principal]
Mozzle 1 Mext to Shell [In] [Caze 2]
Mozzle 1 Mext to Shell [Out] [Caze 2)
Maozzle 1 Mest ta Shell [In] [Casze 3]
Mozzle 1 Mext to Shell [Out] [Caze 3)
Mozzle 1 Mext to Shell [In] [Caze 4]
Mozzle 1 Mest to Shell [Out] [Case 4)
Mozzle 1 [In] [Caze 2)

Maozzle 1 [Out] [Case 2)

Maozzle 1 [In] [Caze 3)

Mozzle 1 [Dut] [Casze 3)

Maozzle 1 [In] [Caze 4]

Mozzle 1 [Dut] [Caze 4)

Shell In Mozzle 1 Wicinity [In] [Caze 2]
Shell In Mozzle 1 Wicinity [Out] [Caze 2]
Shell In Mozzle 1 Vicinity [In] [Caze 3]
Shell In Mozzle 1 Wicinity [Out] [Caze 3)
Shell In Mozzle 1 Vicinity [In] [Caze 4]
Shell In Mozzle 1 Wicinity [Out] [Caze 4]
Shell Nexst ta Mozzle 1 [In] [Case 2]

Shell Mext to Mozzle 1 [Out] [Caze 2)
Shell Mexst ta Mazzle 1 [In] [Caze 3]

Shell Next to Mozzle 1 [Out] [Case 3)
Shell Next to Mozzle 1 [In] [Caze 4]

Shell Nexst ta Mazzle 1 [Out] [Case 4)
Mozzle 1 Transition Area [In] [Caze 2]
Mozzle 1 Trangition Area [Out] [Cagze 2)
Maozzle 1 Transition Area [In] [Case 3]
Mozzle 1 Transition Area [Out] [Caze 3]
Maozzle 1 Trangition Area [In] [Caze 4]
Mozzle 1 Trangition Area [Out] [Case 4]
Mozzle 1 Mext to Shell [In] [Caze 4]
Maozzle 1 [In] [Caze 4]

Shell In Mozzle 1 Vicinity [In] [Caze 4]
Shell Mext ta Mazzle 1 [In] [Caze 4]
Mozzle 1 Trangition Area [Out] [Caze 4]

7771w EE (Realistic simultaneous allowables)

ASME/EN Category

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb < [3.0)5mava
S1+52+5345 [5US)

PlsPh < 1.5(k)Smh [Ph=0]

(b < [3.0)5mava
S1+52+5345 [SUS)

Pl+Pb < 1.5(k]Smh [Pb=0]

Ok < [3.0)5mava
S1+52+5345 [5U5)

Pl+Ph < 1.5(k]Smh [Pb=0]

Ok < [3.0)5mava
ST+52+53¢45 [5U5)

Pl+Phb < 1.5(k]Smh [Pb=0]

Ob < [3.0)5mavg

S1+52+5345 [5US)
Pl+Pb+0 < 3[k])Smawvg
Pl+Pb+0 < 3(k]Smawvg
PlPb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
Pl+Pb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
PlPb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
FPl+FPb+0+F < 5a

Fl+Pb+0+F < 54

Fl+Pb+0+F < 54

PlPb+Q+F < Sa

Fl+Pb+0+F < Sa

Stress
[MPa]

52.25
20.79
43.92
81.94
83.43
60.31
162.93
33.87
322.38
176.09
1837
32314
83.71
21.86
A7
64.24
42.09
54.12
34.58
53.98
33.16
12374
91.65
11674
8E.73
110.38
91.75
166,38
196.34
14815
147.85
168.37
16218
214.45
288.98
172.04
13366
290.26
160.33
83.85
92.21
2011
15.27
87.85
92.23
36.44
55.19
84.18
196,92
4612

Allowable
Stress
[MPa]

364.0
7280
7720
3E4.0
7280
770
217.0
4340
484.0
217.0
434.0
484.0
3E4.0
7280
7720
7280
7280
7280
7280
7280
7280
7280
728.0
7280
7280
7280
7280
4340
434.0
434.0
4340
434.0
434.0
4340
434.0
4340
434.0
434.0
4340
7280
7280
7280
7280
728.0
7280
1.344.62
134462
1.334.0
1.384.0
134462

i
|

f

Percent of
Allowable

14
3
3

23

1A
g

75
g

B7

-

IM-48




fe B PNJE 0.68MPa +
BT E - A%

}‘ MozzlePRO Stress Summary

Print

Export

Job Descrption

Job Mame = ExampleS T1E

Location

Mozzle 1 Mext ta Shell [Mean] [Caze 2)
Mozzle 1 Mext to Shell [Bending] [Case 2)
Mozzle 1 Mext to Shell [Min. Principal] [Caze
Maozzle 1 [Mean] [Case 2]

Mozzle 1 [Bending] [Caze 2)

Maozzle 1 [Min. Principal] (Caze 2)

Shell In Mozzle 1 Wicinity [Mean] [Caze 2]
Shell In Mozzle 1 Vicinity [Bending] [Case 2)
Shell In Mozzle 1 Wicinity [Min. Principal]
Shell Mext to Mozzle 1 [Mean] [Caze 2)
Shell Mext to Mozzle 1 [Bending] (Casze 2)
Shell Nexst to Mozzle 1 [Min. Principal] [Case
Mozzle 1 Transition Area [Mean] [Caze 2]
Maozzle 1 Trangition Area [Bending] (Caze 2)
Mozzle 1 Trangition Area [Min. Principal]
Mozzle 1 Mext to Shell [In] [Caze 2]
Mozzle 1 Mest to Shell [Out] [Case 2
Mozzle 1 Mext ta Shell [In] (Caze 3]
Mozzle 1 Mext ta Shell [Out] [Caze 3)
Mozzle 1 Mext to Shell [In] [Caze 4]
Mozzle 1 Mewt to Shell [Out] [Caze 4)
Mazzle 1 [In] (Caze 2]

Mozzle 1 [Dut] [Caze 2)

Mozzle 1 [In] (Caze 3]

Maozzle 1 [Out] [Case 3)

Mozzle 1 [In] [Caze 4)

Maozzle 1 [Out] [Case 4)

Shell In Mozzle 1 Wicinity [In] [Caze 2]
Shell In Mozzle 1 Wicinity [Out] [Caze 2]
Shell In Mozzle 1 Wicinity [In] [Case 3]
Shell In Mozzle 1 Yicinity [Out] [Caze 3]
Shell In Mozzle 1 Wicinity [In] [Caze 4]
Shell In Mozzle 1 Wicinity [Out] [Caze 4]
Shell Mext to Mozzle 1 [In] [Caze 2]

Shell Nexst ta Mazzle 1 [Out] [Case 2)
Shell Next to Mozzle 1 [In] [Case 3]

Shell Next to Mozzle 1 [Out] [Cage 3)
Shell Nest to Maozzle 1 [In] [Case 4]

Shell Mext to Mozzle 1 [Out] [Caze 4)
Mazzle 1 Trangition Area [In] [Caze 2)
Mozzle 1 Trangition Area [Out] [Case 2)
Mozzle 1 Transition Area [In] [Caze 3]
Mozzle 1 Transition Area [Out] [Case 3)
Mozzle 1 Transition Area [In] [Caze 4]
Mozzle 1 Trangition Area [Out] [Cagze 4]
Mozzle 1 Mext to Shell [In] [Caze 4]
Mozzle 1 [In] [Caze 4]

Shell In Mozzle 1 Wicinity [Out] [Caze 4]
Shell Next to Mozzle 1 [Out] [Caze 4)
Mozzle 1 Trangition Area [Out] [Caze 4]

7771w EE (Realistic simultaneous allowables)

ASME/EN Category

Pl+Ph < 1.5(k]Smh [Pb=0]

(b < [3.0)5mavg
ST+52+53¢45 [5U5)

Pl+Phb < 1.5[k]Smh [Pb=0]

Ob < [3.0)5mavg
S1+52+53445 [5U5)

Pl+Phb < 1.5(k]Smh [Ph=0]

Ob < [3.0)5mavg
51+52+53¢45 [5U5)

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb < [3.0)5mavg
S1+52+53¢45 [5U5)

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb < [3.0)5mava

51+52+53¢45 [5US)
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k]Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smawvg
Pl+Pb+0 < 3[k]Smawg
PlPb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3(k]Smawvg
PlPb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
Pl+Pb+0 < 3[k]Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Fl+Pb+0+F < Sa

FlPb+0+F < Sa

Pl+Pb+Q+F < Sa

Fl+Pb+0+F < Sa

FPl+FPb+0+F < 5a

Stress
[MPa]

44.51
21.59
42.02
81.82
75.83
52.53
147.33
45.56
294.4
149.35
160,22
276.91
435
22.81
-22.91
54.09
33.15
5412
34.58
64.07
4211
110.38
31.76
11674
86.73
12373
91.62
168.37
15217
14815
147.85
166837
196.35
2301
160.47
172.04
13366
21457
28888
89.49
92.26
2011
15.27
88.82
92.24
43.25
61.87
38.18
134.33
4812

Allowable
Stress
[MPa]

364.0
7280
7720
364.0
7280
772n
217.0
434.0
4840
2170
4340
484.0
364.0
728.0
7720
7280
7280
7280
728.0
7280
7280
7280
7280
7280
7280
7280
7280
434.0
434.0
4340
434.0
4340
434.0
434.0
4340
434.0
434.0
4340
434.0
7280
7280
7280
7280
7280
7280
134462
134462
1.384.0
1.334.0
1.344.62

|
[

f

Percent of
Allowable

12
3
5

22

10
7

<121

10

E1

B3
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(2) / A)LFE16B: fiiiE : NJE 0.68MPa C D FFA i B D 5 H

}' MozzlePRO Allowable Load Results

Print Export

Job Description Direction May. Indi!_.ridual Ep zervative ) Realistic

ccurring Simultaneous Simultaneous

1 Prirmary Loads
2 Aial [M] 5EE409 A7 aE7RE
3 Inplane [M.mm] 08521040 9453158 168E0530
4 Outplane [M.mm] (5358850 93627E 165830384
LT Torgion [M.mm] 1F57E04000 182043040 273073570
b Preszure [MPa] 0.93 0.68 0.68
7
8 Secondary Loads
9 Auial [M] 5EE409 134395 201592
10 Inplane [M.mm] 1085210490 18161248 3BRZRE2
11 Outplane [M.mm] 108358850 18141744 30484448
12 Torgion [M.mm] SR07028200 EH3453310 93720000
13 Prezzure [MPa) 1.56 (TN (TN
14
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fe B PNJE 0.68MPa +
B E - IR

}' MNozzlePRO Stress Summary

Print Export

Job Description

Jaob Mame = ExamplaST24

Location

Mozzle 1 Mext ta Shell [Mean] [Case 2)
Mozzle 1 Mest to Shell [Eending] [Casze 2]
Mozzle 1 Mest to Shell [Min. Principal] [Case
Mozzle 1 [Mean] [Caze 2)

Mozzle 1 [Bending] [Caze 2]

Mozzle 1 [Min. Principal] [Caze 2]

Shell In Mozzle 1 Vicinity [Mean] [Case 2]
Shell In Mozzle 1 Vicinity [Bending] [Caze 2)
Shell In Hozzle 1 Yicinity [Min. Principal]
Shell Mext to Mozale 1 [Mean] [Case 2)
Shell Mext ta Mozzle 1 [Bending] [Caze 2)
Shell Mext to Mozzle 1 [Min. Principal] [Caze
Mozzle 1 Transition Area [Mean] [Case 2]
Mozzle 1 Tranzition Area [Bending] [Caze 2)
Mozzle 1 Transition Area [Min. Principal]
Mozzle 1 Mest to Shell [In] [Case 2)
Mozzle 1 Mest to Shell [Out] [Caze 2)
Mozzle 1 Mext to Shell [In] [Case 3)
Mozzle 1 Mext to Shell [Out] [Caze 3)
Mozzle 1 Mest to Shell [In] [Case 4)
Mozzle 1 Mext to Shell [Out] [Caze 4)
Mozzle 1 [In] [Caze 2]

Mozzle 1 [Out] [Case 2)

Mozzle 1 [In] [Caze 3]

Mozzle 1 [Out] [Caze 3)

Mozzle 1 [In] [Case 4]

Mozzle 1 [Owt] [Caze 4)

Shell In Mozzle 1 Yicinity [In] [Case 2)
Shell In Hozzle 1 Yicinity [Out] [Caze 2)
Shell In Mozzle 1 Yicinity [In] [Case 3]
Shell In Mozzle 1 Vicinity [Out] [Caze 3)
Shell In Hozzle 1 Yicinity [In] [Case 4]
Shell In Mozzle 1 Yicinity [Out] [Caze 4)
Shell Mext to Mozzle 1 [In] [Case 2)

Shell Mext to Mozzle 1 [Out] [Caze 2]
Shell Mext to Mozele 1 [In] [Case 3]

Shell Mext ta Mozzle 1 [Out] [Caze 3)
Shell Mext to Mozzle 1 [In] [Caze 4)

Shell Mext to Mozzle 1 [Out] [Case 4)
Mozzle 1 Transition Area [In] [Caze 2)
Mozzle 1 Trangition Area [Out] [Caze 2)
Mozzle 1 Transition Area [In] [Case 3]
Mozzle 1 Transition Area [Out] [Caze 3)
Mozzle 1 Trangition Area [In] [Caze 4)
Mozzle 1 Transition Area [Out] [Caze 4)
Mozzle 1 Mest to Shell [In] [Case 4)
Mozzle 1 [In] [Caze 4]

Shell In Mozzle 1 Vicinity [In] [Case 4]
Shell Mext to Mozzle 1 [In] [Case 4]
Mozzle 1 Tranzition Area [In] [Caze 4)

7771w EE (Realistic simultaneous allowables)

ASME/EM Category

Pl+Pb < 1.5(K]Smh [Pb=0]
Ob < (3.0)Smavg
51+52+53<45 [SUS)
Pl+Pb < 1.5(Kk]Smh [Ph=0]
GOb < [3.0)Smava
51+52+53<45 [SUS)
Pl+Pb < 1.5[k]Smh [Pb=0]
GOb < [3.0)Smava
51+52+53<45 [SUS)
Pl+Pb < 1.5[k]Smh [Pb=0]
Ob < (3.0)5mavg
S1+52+53¢45 [SUS)
Pl+Pb < 1.5[k]Smh [Pb=0]
Ob < [3.0)5mavg
S1+52+53¢45 [SUS)
Pl+Pb+d < 3[k]Smawg
Pl+Pb+d < 3[k]Smawg
Pl+Pb+d < 3[k])Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3[k]Smawg
Pl+Pb+d < 3[k])Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3[k]Smawg
FPl+Pb+0 < J[k)Smavg
Fl+Pb+0 < 3[k)Smawg
Pl+Pb+d < 3[k]Smawg
FPl+Pb+0 < 3[k)Smavg
Pl+Pb+0 < 3[k])Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3[k]Smawg
Pl+Pb+d < 3[k])Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3[k]Smawg
Pl+Pb+d < 3[k])Smawg
Fl+Pb+0 < 3[k)Smawg
Pl+Pb+d < 3[k]Smawg
FPl+Pb+0 < 3[k)Smavg
Fl+Pb+0 < 3[k)Smawg
Pl+Pb+d < 3[k]Smawg
FPl+Pb+0 < J[k)Smavg
Pl+Pb+d < 3[k])Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3[k]Smawg
Pl+Pb+d < 3[k])Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+QE+F < Sa
Pl+Ph+0+F < 5a
Pl+Pb+0+F < 5a
Pl+Pb+G+F < Sa
Pl+Ph+0+F < 5a

Stress
[MPa]

51.15
18.56
43.33
£3.38
25.84
56.04
165,58
2029
320,98
180.35
97.18
32112
43.25
17.83
-11.04
61.73
41.36
5241
34.96
51.66
/7
11313
926
108.11
81.858
102.24
78982
168.27
195.5
18013
1436
167.94
18513
228.51
27276
183.55
120.64
301.94
142.56
5273
51.46
21.28
155
50.56
51.35
3497
5112
83.97
203.81
25.28

Allowable
Stress
[MPa]

3640
728.0
7720
3E4.0
728.0
7r2n
217.0
4340
4340
217.0
4340
434.0
3E4.0
728.0
Fr2n
728.0
28.0
728.0
728.0
728.0
728.0
728.0
728.0
728.0
728.0
728.0
728.0
4340
4340
4240
4340
4340
4240
4340
4340
4340
4340
4340
4340
728.0
728.0
728.0
28.0
728.0
728.0
1.244.62
1,344.62
1.394.0
1.354.0
1,344.62

. e

[

Percent of
Allowable

14
3
5

17

12
7

76
7
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fe B PNJE 0.68MPa +
BT E - A%

}' MozzlePRO Stress Summary

Print Export

Job Description

Job Mame = ExampleST 2B

Location

Mozzle 1 Mest to Shell [Mean] [Caze 2]
Mozzle 1 Mext to Shell [Bending] [Caze 2]
Maozzle 1 Mext ta Shell [Min, Principal] [Caze
Mozzle 1 [Mean] [Caze 2)

Mozzle 1 [Bending] [Caze 2)

Maozzle 1 [Min. Principal] (Caze 2)

Shell In Mozzle 1 Yicinity [Mean] [Case 2]
Shell In Mozzle 1 Wicinity [Bending] [Caze 2]
Shell In Mozzle 1 Wicinity [Min. Principal]
Shell Mext to Mozzle 1 [Mean] [Caze 2)
Shell Mext ta Maozzle 1 [Bending] (Caze 2)
Shell Next to Mozzle 1 [Min. Principal] [Caze
Mozzle 1 Transition Area [Mean] [Caze 2]
Maozzle 1 Transition Area [Bending] (Caze 2]
Mozzle 1 Transition Area [Min. Principal]
Mozzle 1 Mext to Shell [In] [Caze 2]
Mozzle 1 Mest to Shell [Out] [Case 2)
Mozzle 1 Mext ta Shell [In] (Caze 3]
Mozzle 1 Mext ta Shell [Out] [Caze 3)
Mozzle 1 Mext to Shell [In] [Caze 4]
Mozzle 1 Mext to Shell [Out] [Caze 4)
Maozzle 1 [In] [Caze 2]

Mozzle 1 [Dut] [Casze 2)

Mozzle 1 [In] (Caze 3]

Mozzle 1 [Out] [Case 3)

Mozzle 1 [In] [Caze 4]

Maozzle 1 [Out] [Case 4)

Shell In Mozzle 1 Wicinity [In] [Caze 2]
Shell In Mozzle 1 Wicinity [Out] [Caze 2]
Shell In Mozzle 1 Wicinity [In] [Case 3]
Shell In Mozzle 1 Yicinity [Out] [Caze 3]
Shell In Mozzle 1 Wicinity [In] [Caze 4]
Shell In Mozzle 1 Wicinity [Out] [Caze 4]
Shell Mext to Mozzle 1 [In] [Caze 2]

Shell Nexst ta Mazzle 1 [Out] [Case 2)
Shell Next to Mozzle 1 [In] [Case 3]

Shell Next to Mozzle 1 [Out] [Cage 3)
Shell Nest to Maozzle 1 [In] [Case 4]

Shell Mext to Mozzle 1 [Out] [Caze 4)
Mazzle 1 Trangition Area [In] [Caze 2)
Mozzle 1 Trangition Area [Out] [Case 2)
Mozzle 1 Transition Area [In] [Caze 3]
Mozzle 1 Transition Area [Out] [Case 3)
Mozzle 1 Transition Area [In] [Caze 4]
Mozzle 1 Trangition Area [Out] [Cagze 4]
Maozzle 1 Mest to Shell [In] [Case 4]
Mozzle 1 [In] [Caze 4]

Shell In Mozzle 1 Wicinity [Out] [Caze 4]
Shell Next to Mozzle 1 [Out] [Case 4)
Mozzle 1 Trangition Area [In] [Caze 4]

7771w EE (Realistic simultaneous allowables)

ASME/EN Category

Pl+Phb < 1.5(k]Smh [Pb=0]

Ob < [3.0)5mavg
S1+52+53445 [5U5)

Pl+Phb < 1.5(k]Smh [Pb=0]

Ob < [3.0)5mavg
51+52+53¢45 [5US)

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb ¢ [3.0)Smava
S1+52+53¢45 [5US)

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb < [3.0)5mava
S1+52+5345 [SUS)

PlsPh < 1.5(k)Smh [Pb=0]

Gb < [3.0)5mava

51+52+53¢45 [5US)
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
PlPb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
Pl+Pb+0 < 3[k]Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Fl+Pb+0+F < 54

FlPb+0+F < Sa

Pl+Pb+Q+F < Sa

Fl+Pb+0+F < Sa

FPl+FPb+0+F < 5a

Stress
[MPa]

431
16.55
41.85
53.98
74.03
47.64
147.81
439.4
2946
150,57
178.51
270.85
47.72
17.21
1415
51.66
w7
52.41
34.96
61.72
41.34
102.24
79.58
10en
81.88
119.14
92,65
167.95
168612
15013
1496
168.26
1355
301.83
142.64
183.55
120.64
2285
272.65
81.3
51.41
21.28
155
52.41
51.45
41.66
59.57
37.75
184.04
26.2

Allowable
Stress
[MPa]

3E4.0
7280
7720
364.0
7280
772n
217.0
434.0
484.0
2170
4340
484.0
3E4.0
7280
7720
7280
7280
7280
728.0
7280
7280
7280
7280
7280
7280
7280
7280
434.0
434.0
4340
434.0
4340
434.0
434.0
4340
434.0
434.0
4340
434.0
7280
7280
7280
7280
7280
7280
134462
134462
1.384.0
1.334.0
1.344.62

—empy —mm

|
|
[

Percent of
Allowable

12
2
5

15

10
3
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(3) / R/L4% 24B: i : PIE 0.68MPa TD

}' MozzlePRO Allowable Load Results

Print

(==t - L I T SR

Job Deszcription Direction

Primary Loads

Agial [M]
Inplane [M.mm]
Outplane [M.mm]
Torzion [M.mm]
Prezsure [MFa)

Secandary Loads
Aial [M]
Inplane [M.mm]
QOutplane [M.mm]
Tarzion [M.ranm]
Prezsure [MFPa)

R O Y

May Individual LCorjzservative
[ccurnng Simultaneous
298338 95297
A16832460 1E263749
A16483100 1p237545
2485533100 249732820
1 nes
298338 224436
216832460 36852416
216483100 368071164
B953572400 1225276700
1.44 0es

Healistic
Simultaneous

142346
34500620
34445032

554533230
063

336653
FA175776
FE067056

1837315000
065

m-53




fe B PNJE 0.68MPa +

il B - BT

¥’ NozzlePRO Stress Summary
Print Export

Job Description

Job Mane = ExarmpleST 34

(== - TR U

7771w EE (Realistic simultaneous allowables)

Location

Mazzle 1 Mext to Shell [Mean] [Caze 2)
Mozzle 1 Mext to Shell [Bending] [Case 2)
Mozzle 1 Mext to Shell [Min. Principal] [Caze
Mozzle 1 [Mean] [Caze 2)

Mozzle 1 [Bending] [Caze 2)

Mozzle 1 [Min. Principal] [Case 2)

Shell In Mozzle 1 Vicinity [Mean] [Caze 2)
Shell In Mozzle 1 Wicinity [Bending] (Caze 2]
Shell In Mozzle 1 Yicinity [Min. Principal]
Shell Mext to Hozzle 1 [Mean] [Caze 2)
Shell Mext to Mozzle 1 [Bending] [Case 2)
Shell Mext to Mozzle 1 [Min. Principal] [Caze
Maozzle 1 Transition Area [Mean] [Case 2)
Maozzle 1 Transition Area [Bending] [Case 2)
Maozzle 1 Transition Area [Min. Principal]
Maozzle 1 Mext to Shell [In] [Case 2]
Maozzle 1 Mext to Shell [Out] [Case 2)
Maozzle 1 Mext to Shell [In] [Case 3)
Mozzle 1 Mext to Shell [Out] [Case 3)
Mozzle 1 Mext to Shell [In] [Caze 4]
Maozzle 1 Mext to Shell [Out] [Caze 4)
Maozzle 1 [In] [Caze 2)

Mazzle 1 [Out] [Caze 2)

Mazzle 1 [In] [Caze 3]

Mozzle 1 [Dut] [Caze 3)

Mozzle 1 [In] [Caze 4]

Mozzle 1 [Dut] [Caze 4)

Shell In Mozzle 1 Yicinitp [In] [Caze 2)
Shell In Mozzle 1 Vicinity [Out] [Case 2)
Shell In Mozzle 1 Yicinity [In] [Caze 3)
Shell In Mozzle 1 Wicinity [Out] [Casze 3)
Shell In Mozzle 1 Yicinity [In] [Caze 4]
Shell In Mozzle 1 Yicinity [Out] [Case 4]
Shell Mext to Mozzle 1 [In] [Caze 2]

Shell Mext to Mozzle 1 [Out] [Case 2)
Shell Mext to Mozzle 1 [In] [Caze 3)

Shell Mext to Mozzle 1 [Out] [Case 3]
Shell Mest to Mozzle 1 [In] [Case 4]

Shell Mest to Mozzle 1 [Out] [Case 4)
Mazzle 1 Transition Area [In] [Case 2]
Maozzle 1 Transition Area [Out] [Case 2]
Mozzle 1 Transition Area [In] [Caze 3)
Mozzle 1 Transition Area [Out] [Case 3]
Mazzle 1 Transition Area [In] [Caze 4]
Mazzle 1 Transition Area [Out] [Case 4)
Maozzle 1 Mext to Shell [In] [Caze 4]
Mazzle 1 [In] [Caze 4]

Shell In Mozzle 1 YVicinity [In] [Caze 4]
Shell Mext to Mozzle 1 [In] [Caze 4]
Mozzle 1 Transition Area [Out] [Caze 4)

ASME/EN Category

Pl+Ph < 1.5(Kk]Smb [Pb=0]

Qb ¢ [3.0)5mawvg
S1+52+53¢45 (5U5)

Pl+Ph < 1.5(Kk]Smh [Pb=0]

Qb < [3.0)Smavg
S1+52+453¢45 [5U5)

Pl+Ph < 1.5(k]Smh [Pb=0]

Ob < [3.0)5mavg
5145245345 [5U5)

PP < 1.5(k)Smh [Ph=0]

GAb < [3.0)Smavg
5145245345 [5U5)

PHPb < 1.5(k)Smh [Ph=0]

Gb < [3.0)Smava

5145245345 [5U5)
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3[k]Smavg
Pl+Pb+d < 3[k]Smavg
Pl+Pb+Q < 3k]Smavg
Pl+Pb+Q < 3k])Smavg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Fl+Pb+0 < 3[k])Smawg
Pl+Pb+d < 3(k])Smawvg
Pl+Pb+ < 3{k])Smavg
Pl+Pb+ < 3(k])Smawg
Fl+Pb+0 < 3k)Smavg
Pl+Pb+1 < 3k]Smawg
Pl+Pb+1 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+0 < 3k]Smawg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3k]Smavg
Pl+Pb+d < 3[k]Smavg
Pl+Pb+d < 3[k]Smavg
Pl+Pb+Q < 3k])Smavg
Pl+Pb+Q < 3k]Smavg
PHPE+QE+F < Sa

Pl+Pb+0+F < Sa

Pl+Pb+0+F < Sa

Pl+Pb+0+F < Sa

Pl+Pb+0+F < Sa

Stress
[MPa]

46.33
16.53
45.55
53.55
776
48.86
167.99
27.89
317.73
183.41
88.85
31762
343
14.02
-8.25
55.34
3779
46.16
3119
45.8
3202
104.58
8272
88.98
70.42
88.02
B9.7
171.2
134.09
152.79
151.42
169.21
157.84
240.75
259.02
204.58
108.74
2T
1321
37.34
36.45
17.19
136
35.65
3591
30.92
44.01
84.6
21112
17.95

Allowable
Stress
[MPa]

364.0
7280
7720
364.0
7280
7720
217.0
434.0
484.0
217.0
4340
4840
364.0
7280
7720
7280
7280
7280
728.0
7280
728.0
7280
7280
7280
7280
7280
7280
4340
434.0
434.0
434.0
434.0
434.0
4340
4340
4340
4340
4340
4340
7280
7280
7280
728.0
7280
728.0
1,344 82
1,344.62
1,384.0
1,384.0
1,34462

— gy —mm

————y——

'

Percent of
Allowable

12

o L) RO N RO RO T

=

3
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fe B PNJE 0.68MPa +
BT E - A%

%' NozzlePRO Stress Summary

Print Export

Job Description

Job Mame = ExampleST3B

Location

Mozzle 1 Mext to Shell [Mean] [Caze 2)
Maozzle 1 Mext ta Shell [Bending] (Caze 2)
Mozzle 1 Mext ta Shell [Min. Principal] [Caze
Mozzle 1 [Mean] [Case 2]

Maozzle 1 [Bending] (Case 2)

Mozzle 1 [Min. Principal] (Caze £)

Shell In Mozzle 1 Wicinity [Mean] [Caze 2]
Shell In Mozzle 1 Wicinity [Bending] [Case 2]
Shell In Mozzle 1 Vicinity [Min. Principal]
Shell Mext ta Mozzle 1 [Mean] [Caze 2)
Shell Next to Mozzle 1 [Bending] [Case 2]
Shell Mext to Mozzle 1 [Min. Principal] [Caze
Maozzle 1 Transition Area [Mean] [Case 2]
Mozzle 1 Transition Area [Bending] [Case 2]
Maozzle 1 Trangition Area [Min. Principal]
Mozzle 1 Mext to Shell [In] [Caze 2]
Mozzle 1 Mext to Shell [Out] [Caze 2)
Maozzle 1 Mest ta Shell [In] [Casze 3]
Mozzle 1 Mext to Shell [Out] [Caze 3)
Mozzle 1 Mext to Shell [In] [Caze 4]
Mozzle 1 Mest to Shell [Out] [Case 4)
Mozzle 1 [In] [Caze 2)

Maozzle 1 [Out] [Case 2)

Maozzle 1 [In] [Caze 3)

Mozzle 1 [Dut] [Casze 3)

Maozzle 1 [In] [Caze 4]

Mozzle 1 [Dut] [Caze 4)

Shell In Mozzle 1 Wicinity [In] [Caze 2]
Shell In Mozzle 1 Wicinity [Out] [Caze 2]
Shell In Mozzle 1 Vicinity [In] [Caze 3]
Shell In Mozzle 1 Wicinity [Out] [Caze 3)
Shell In Mozzle 1 Wicinity [In] [Caze 4]
Shell In Mozzle 1 Wicinity [Out] [Caze 4]
Shell Nexst ta Mozzle 1 [In] [Case 2]

Shell Mext to Mozzle 1 [Out] [Caze 2)
Shell Mexst ta Mazzle 1 [In] [Caze 3]

Shell Next to Mozzle 1 [Out] [Case 3)
Shell Next to Mozzle 1 [In] [Caze 4]

Shell Nexst ta Mazzle 1 [Out] [Case 4)
Mozzle 1 Transition Area [In] [Caze 2]
Mozzle 1 Trangition Area [Out] [Cagze 2)
Maozzle 1 Transition Area [In] [Case 3]
Mozzle 1 Transition Area [Out] [Caze 3]
Maozzle 1 Trangition Area [In] [Caze 4]
Mozzle 1 Trangition Area [Out] [Case 4]
Mozzle 1 Mext to Shell [In] [Caze 4]
Maozzle 1 [In] [Caze 4]

Shell In Mozzle 1 Yicinity [Out] [Caze 4]
Shell Mext to Maozzle 1 [Out] [Caze 4)
Mozzle 1 Trangition Area [Out] [Caze 4]

7771w EE (Realistic simultaneous allowables)

ASME/EN Category

Pl+Ph < 1.5(k)Smh [Ph=0]

Qb < [3.0)5mava
S1+52+5345 [SUS)

PlsPh < 1.5(k)Smh [Ph=0]

(b < [3.0)5mava
S1+52+5345 [SUS)

Pl+Pb < 1.5(k]Smh [Pb=0]

Ok < [3.0)5mava
S1+52+5345 [5US)

Pl+Ph < 1.5(k]Smh [Pb=0]

Ok < [3.0)5mava
ST+52+53¢45 [5U5)

Pl+Phb < 1.5(k]Smh [Pb=0]

Ob < [3.0)5mavg

S1+52+5345 [5US)
Pl+Pb+0 < 3[k])Smawvg
Pl+Pb+0 < 3(k]Smawvg
PlPb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
Pl+Pb+0 < 3[k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3(k]Smawvg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Fl+Pb+0 < 3(k]Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
Pl+Pb+0 < 3[k]Smawg
PlPb+0 < 3(k])Smavg
Pl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k])Smavg
Fl+Pb+0 < 3(k)Smavg
Pl+Pb+0 < 3(k])Smavg
Pl+Pb+0 < 3[k]Smawvg
FPl+FPb+0+F < 5a

Fl+Pb+0+F < 54

Fl+Pb+0+F < Sa

PlPb+Q+F < Sa

Fl+Pb+0+F < Sa

Stress
[MPa]

38.61
14.21
T
44.88
65.45
40.9
14878
54.29
294.72
151.98
134.64
264.25
33.76
1.9

45.83
32.03
46.16
31.19
55.3
37.79
88.0
B3.65
88.88
70.42
1046
82.76
163.22
157.83
15273
151.42
171.13
194.05
N27
132.08
204.58
108.74
240.67
258.93
35.54
389
17.19
136
37g
36.44
37.33
52.3
37.03
174.78
18.22

Allowable
Stress
[MPa]

364.0
7280
7720
3E4.0
7280
rrvall
217.0
4340
484.0
217.0
434.0
484.0
3E4.0
7280
7720
7280
7280
7280
7280
7280
7280
7280
728.0
7280
7280
7280
7280
4340
434.0
434.0
4340
434.0
434.0
4340
434.0
4340
434.0
434.0
4340
7280
7280
7280
7280
728.0
7280
1.344.62
134462
1.334.0
1.384.0
134462

— — —— —

'

Percent of
Allowable

1A
2
5
12
&
]
]
13
]

SRR B R RS B

—
— w
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F 4.6 ERIE 2 2T/ AL 24B - ExampleST3A.nozzlepro)

LR E

P T B

kg

18341
10645
29.487
14743
0.00000

PL

88 852
49.946
11.041
5.5206

0.00000

Qb

240.75
136.28

269.02
14353
28.042
14021

PL+Pb+Q (Inside)

Nnz73
169.94
22152
6.9534
-8.2455

S1+S2+S3

PL+Pb+Q (Outside)

204.58
113.32
22062
11.031
0.00000
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#£4.7 ) RAVIHREME

®Max. Individual

@Conservative

®Realistic

NPS-8 Occring Simultaneous Simultaneous NPS-8 ©/0 ©/0
Axial (N) 305,235 30,888 46,332| Axial 0.101 0.152
Minpiane (NM) 46,753 3,345 7,097 Inplane 0.072 0.152
Moutplane (NM) 46,747 3,345 7,096| Outplaneg] 0.072 0.152
Mrorsion (NM) 424,446 62,913 94,369| Tosion 0.148 0.222
Pressure (MPa) 0.98 0.68 0.68 Pressure 0.694 0.694
Miending (NM) 66,115 4,731 10,036

Total 1.086 1.372
P " oceing | smuttaneows | simtsneous | NP5 | /0 | 0/0
Axial (N) 559,409 57,839 86,758| Axial 0.103 0.155
Minptane (NmM) 108,521 7,948 16,861| Inplane 0.073 0.155
Moutplane (NM) 108,359 7,936 16,835 Outplane 0.073 0.155
Mrorsion (NM) 1,757,604 182,049 273,074 Tosion 0.104 0.155
Pressure (MPa) 0.99 0.68 0.68| Pressure 0.687 0.687
Moending (NM) 153,357 11,232 23,827

Total 1.040 1.308
s | Mol | et | e, | s | o0 | oro
Axial (N) 898,396 95,297 142,946 Axial 0.106 0.159
Minptane (NM) 216,832 16,264 34,501 Inplane 0.075 0.159
Moutplane (NM) 216,483 16,238 34,445 Outplang 0.075 0.159
Mrorsion (NM) 3,485,593 369,733 554,599 Tosion 0.106 0.159
Pressure (MPa) 1.00 0.68 0.68 Pressure 0.680 0.680
Moending (NM) 306,400 22,982 48,752

Total 1.042 1.316
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3.2.5 ®EHm/ XIHBRE
PO TERAAT B R D aR / ANV RFR M EOREN 2262 LT ISR T,

3.2.5.1 BREFZETICHITHXHA (Design of Piping System)

Bl s Et T LIZ LIZS MR &5 Design of Piping System T, Bl a7 B OO i 5 ) 72 7R 2547 B
ZIRFETH 2 T %, Rossheim-Markle |35 3 eHITEFL L. Wolosewick (X AZRHY
PRBLAE O FRFSRM CEMAMRICHFIT S & L CTERE L TV D, FFRMEIX, J ANAAMED
I /NT A= L LTS,

Fio, WO E OBRIZOWTIEL, BN SN2 N TRO LI ICRT I ENTED
ELTW5,

1.17VR
S = tl—.S(Fl + 1.5F,)
117VR/ M F
LIRM s L)
t15  \nR2 2nR,

S RO R R T S 71 (ps)

R RO RR T AR (in)

t CHOA R S (FE S +HHEUE ) (n)
F1 D RFRFmESE— A > b M@An-1b)iZ & % HAZ A 8 (=M/nRn2)(Ib/in)
Fe PR FmAE FAb)IZ X 5 B4 E(=F/2rRn) (Ib/in)
Rn 7 XV 44 (n)

Z D RER IS 1R HTFEIE, "Choking Model” % VM ”Shrink Ring” & FEIEN D,

AR R RFIHITIGAICER LT, AR, AVEELIAOAES 23T XA =2 L L
TWa,

3.2.5.2 HEB[RFHEHIZH (T Bk (Pressure Vessel Design Manual . 4h)

(1) 7 AVFFE A E O H-1

Pressure Vessel Design Manual (Fourth Edition, 2013, Dennis R. Moss, Michael Basic) TiZ, &
fR > 7 XAz AR % faf # (Procedure 7-4: Stresses in Cylindrical Shells from External Local Loads)
[ZDWT, AT EDS PR A SRS S I 5 2 2 58 CRBT D B &, by & dh
FE—AL MRS LIPS IOEFR I MbN TS E L,/ XU EOHIBRAE
& LT/ ANVDE-RESE (7 F 2150, 300, 600, 1500, 2500) Z &2/ ANEED2HFEITLL
FILT, EEHm S Vi EEPr), BEFHmETE—2 2 FMc) & ME R E—2 >k
(MO)ZEFHIHWD Z &3 D, FFRMEIL, S ANVIMEEES1 7 T A% NRTA—=2L1LT
W5, ZORZEHWDFEITELEFEMER G D o T W BEERER F T EERE CRUE T B D iR K
EZROTEL ZENTEDLRICH D, BEFFMRGTTIXZ D AVHFAEMELZZR L T
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BLATURNEIT) ZENTE D, £, 20O/ AVHFRMENICHIVUL, BRGSO
BITRETAR Y | WA OREHO RE LIRS KIEICER S D,

Class 1500
60,000 ¥ ¥ + 100,000
ki 1 1 1
o : : 90,000
50,000 —o—ML{Nm} ] ]
1 1 | 80,000
~a—MC (Nm) 1 1
1 1 1 70,000
40,000 1 1 y
: ! / : 60,000 F
z 1 1 I £
= 30,000 1 1 I 50000 ¥
i 1 1 1 =
I,
! /} | 4000 3
20,000 1 1 1
¥ & I 30,000
1 “1 1
silii : : : 20,000
1 1 1
g 1 I 10,000
r— | 1 1
o st 1 1 1,
2 4 B 8 o 12 14 16 18 20 22 24
NPS
A AN

(2) » ZANVFFE A EOHI-2

Besn ) AV OFFEMEZ T 258 DG T X & HECHT 23T A—=F1%, ) ANE
MR, ) AVERGBAREL, BRWERAEL, ) AVERERR ENH D, £, BERIGIRE
iCIE, =R TRA—=H TH TR "RT 2= R fEDI T\ 5D,

m-59



K REFTRNE T A =S

KRR $5917i N2 P £ i
J RV d
D
J AN AR AR t
T
KAWL D/T
J ANV d/t
V)N T A—H yoto _ [l _R
= VRT NRT =7
TR TFAL NG AL T 0.8757;
Y=- B = R°
i
t

- >
— — N

(1) 7 AAE(dnE 2ok ds) /IR (D 7213 D)

(2) MEE (DpEfidD)/HERE (T)

(3) 7 AAHE(:)/HERET)

(4) 7 AP = — 38 () /FERE(T)

(5) 7 ANhMill 2 — 3 2L8E (o) /R (T E 702 2 )
WRC 368-1991 (Welding Research Council) “Stresses in Intersecting Cylinders Subjected to Pressure”,
K. Mokhtarian, J. S. Endicott
WRC 107-1979 “Local Stresses in Spherical and Cylindrical Shells due to External Loadings”, K. R.
Wichman, A. G. Hopper, J. L. Mershon (A & = VEREGIZ HES W23 T — RIEIZ K A2 H R,
ERIEME 2 X0 ) ST R E s 151 E)
WRC 537-1979 “Precision Equations and Enhanced Diagrams for Local Stresses in Spherical and
Cylindrical Shells Due to External Loadings for Implementation of WRC Bulletin 107”, K. R. Wichman,
A. G. Hopper, J. L. Mershon
WRC 297-1987 “Local Stresses in Cylindrical Shells due to External Loadings on Nozzles”, J. L.
Mershon, K. Mokhtarian, G. V. Ranjan, E. C. Rodabaugh ( [RZE R IEfENTIZ IS ) A VEEE
JRy RIS )T
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(a) WIEIZ & 2 Rt
P F&1 AR D e R JRI BB RS 7

1.25 D —0.25

Oy = [0.5315 —0.06342 (E) (7)

6 roe@E) @G )

P £ AR 0D e R Z2 1 s /)
125 ) 05 .

Ops = [1.0048 —0.01427 (%)_1'5 +0.8605 (g) (7) (7)0'5] [(\/%) (%)]

M & 2V D e K IRFHRIEIE 7

0.25 t -0.5 D —0.25 t

oun=[02720 04706 (3) (1) +09551(2) (T)"'S] (=) Gl

M & 2V D e KRR 7

o= fos o5 B) (e () )20 G0
ZZ T,

D d t d t S d
10 < =<100,4<—-<1000,01<=<3,003<=<0501<=<303<-<603<—<65
<T ) <t ) T ) D ) T ) s ) \/m<

RL
d: ) RIVERAR tt J ALDOEEX
D:MfEROFEESE T AfEROE S (HififikE s)  Re FRIRO L0
1: dV/Dt
P: WNE
st WIEIZ L D /2 ZAZA T 2N J1=Pd/2t
St NIEIZ & 2 FERIC A C 2 NE /1=PD/2T
i
WRC 368 Stresses in Intersecting Cylinders Subjected to Pressure

—RALFHTIT, WA TERFT LN TE D,

vessel

o
0y = [0'] \/ﬁ oT
nozzle
D Pd
o, = [0] lﬁg
where
DY [D\P [ £ \Fe DPI D\Ps [ ¢\Ps
wavanlg] ol (ol o3 ol

Decock M= (“Determination of stress concentration factors and fatigue assessment of flush and
extruded in welded pressure vessels”, 2" International Conference on Pressure Vessel Tech., ASME,
1973)
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2+D/ +1255 \EPD

dt
DT

1+

(b) M XK B 7 AV ER RS 71(MIST: Modified Improved Shrink Method)
Z D[S HEHTFEEIL. M. W. Kellogg @™ ”Choking Model” % % \ Mi&”Shrink Ring” (24 i
PLREMATRE R 2 S ETEIEL, BELZKR L7z DT, "Modified Improved Shrink
Method” & FEIZAL 5

@) MR, 2L

MBI L DI I 77
i far 2 (F'x) R
T
e
RFHHE—A 2 MM R
T
1.5n OZTML
A — A v (M) R
7, T
1.15mw02T

FFARAaf EH)E

Opx + Oy + Oyc < 04

Fo i

rO
M. <
627"0 Fx+ 1.5 ZTML 1 \/ﬁnrozTMC <o,
Ry
3.0TOFX + 15ML + 115 TMC
<1.0
K
(1, T)?
= o
VvRT
Gi) ERIEAR 2 v
faf BRI K DI A}
iy 22 (F'x) 2
T
1.75 anoTFx
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TR AT — A > M(ML) JE
T

L75n%2TAQ
Fr A B E
Opx + oy < 0,4
7, Fy +2M
i%ﬁrﬂSLO
(1,T)?
=~ e
T,
R: DL Fx: / ARVl g
T. AOE S M EFFHRE—A 2 b
ro: / ANHRHAR Mc: FEFmE— A B
t ) ANLDEE M PR B — A o b

1 FH I FR: 10 < R/T <100, r,/R<0.8, t/T>0.4  [a: #F&IST
Hi B : American Journal of Engineering Research(AJER), Vol. 8, Issue 3, pp.293-298, 2019,“Yardstick for

the evaluation of nozzle loads”, Walther Stikvoort

3.26 F&H

J ZNVERDETRRFHZ BT, ROMMR(EFEMEE)NC L > TREHT 256, s L0
RO OIFFRA ZHFLFA N O A B i AE AN LB TR A IS L CRIBOREIR LT, PRSI
%) ANATEGENT D, —KIZ, S ZAVEOETHRGHIB W T, BEI B I X
. HHWVTHIBROE S THAESNDEHANRFEATH LT, 70%REL T2 ERICL
TV, FFESND /S ANMHEITFFICRENWEB 2 D,

AIRERIEMITICL Y . REOISNIREOE &I A AIRE TH U | FRBRRAN G2 i
LI NS DJREIS I OFHRNFRE L 725 DT, J ANVFERMEORHN TE S, J A)LFF
B EIIRATRT Z ENTE D,

Fa MIn lane MOut lane MTorsion P
P P + <a

Fa,max = Mmpianemax  Moutplanemax ~ Mrorsionmax ~ Prmax
ZIT, ald /S ANOY A XZED R TH D, oI AATER O (IS, i
MRl FHEA T — 2 > b HfRAESG s e—2 > b, /AR YE—A
MTHY | HRHIZENENDORREFE ) ANMELT TH D,

MR &> 0 | AR A DI PN O A D) m AR C KB T HAUE, IRORET

ANOREE ERD Z ERTREND, ZOHG. TR/ AVEL ) AATTIREED / X
MRS CRIE S D, —J7 . BN A 70 < — (KD I 5 7l s N O A
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HEFEDS ) AT THIUT, 2 ANVOBEITIAOREL BI2H D Z & TRIND,
O, TR AR O ) ZAAZEFROJRERIS S TRIE S D,

)
@

®

AR A ThHIUL,

WIEIZ K D85 ) ORI/ S Vo T, J/EEITIE D b/ S,

PR S DML ZOWSMEIZHBI L T — A ME S ZWIMED 2 B
o

J XN O, #ITE—A 2 MK D REIS I OESIE, ST & 2 @5 5HE TR
NIA=FEWWTEHET DL ZENTE D, ZRHDOXLNG, %4875 ZVRIRIC
HLT, FAEMELGADZLNTE D,

e 2V P B E 5

3.0r, Fy + 1.5M, + 115 [Ra

<1.0 K=@££a
K - VRT ¢
ERTENR 2 RV 25 far B E 2
T, Fx + 2M, 7,T)?
—%EFﬂS1Q K=am%%
T,
R: AL R Fx: / RJVHilT ) faf B2
T. JHOE My BEFFHmAE—A2 |
ro: / A/LHRAR Mc: FEFE— A b
tt ) ANDEE Mwm: F PR e — A v |k
T FHIFR: 10 < R/T <100, ro/R<0.8, Ga: RIS (EREFHIEENZS U7 il
t/T>0.4 PERERTAM C OFFA I )

DX ZEIEH AR O MRS 2 WIZERIZAR T L < AV 6 D EEEERR OSSR 7 AL

ThiE, FEATRHE LM ERHRE NSRS AWM ELZ RN T2 2L nTE 5, — 5, U
T CHITR S LT ) RV FEEOD ) AN ERERIR TR OB EIE. FFAM E ORISR
RSN L 72 D,

3.3 HESAREHE

Rk 28 A EERHAMTIE (K 28 AR ISR IR IR 2 (WU A fif S AR Ak At 2

HEDPEREBUEALIC T T fRARAITIE) ) (SR W TR DO EM RS TR OMET 2 i L 7z 7 /L & (A
oz A my F7L—ARERBATE 25t & L, 3 ot FEM FRIFEBRIZRATIC L 0 Bkt & 32
HEDHEEFBOMTRIZ OV THRES L7,

3.3.1 fEFHME

M &7 V% DL IR,
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W1 A
G:1.2.34567.881011.121314161617J6819.20.21

b SAE
ER% B : $396.9
BEAL : ¢ 12444. 2 x“frff'f” EmauEnY WE 9.5
B - 342 NG e
SR
i R BAE - $396.9
WIE : 9.5
g4y R
IE?jX: 70 | HH J
NR_R—Z2F L —}
Z ¢ 700 X 32
l y V7 —71L—}
\
4T T —h =y K
EUAES
g¢4ﬂ77§‘b :\?_Alis_?_&ilﬂ‘l1k1|{|5|6"lﬂlll : ﬁ/‘)?7§‘b‘
9.5 t9.5

%, s e PP SV
122
(@A HFER XA v 7T 2 () (b)B EBFEM  # A ¥ 7 7 5 (D)

K 28 AEFERATE T L

LRI E T VITIN A, BERSAE L EREROEAERICLL T O 3 FIEDOMiIR AT 72 3 o —
AN DN THENT 2 F i L 7=,

xRt — =
=2 | Bk & SHED#EA IO G 1 AN 720)
CaseQ | fligRfE L
Casel | XA Y7 TL2K+I3—F1L—}
Case2 Hty h 7L —h1#
Cased |AMEAF 7T =V 7 28+0 7 54
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EAXY 77 L
HWE : 12mm
& SPV490

HEy b 7L—+h
#HwE : 12mm
M 1 SPV490

HhNR=T7L—F
WE :12mm
& : SPV490

(a) Casel #A Y77 Lk (b) Case2 Xt itk

AFT7F—
RE : 9.5mm

U .
IRE : 9.5mm M © SPV490

HE 1 SPV490

(c) Case3 AF 7 —fifish

R B S & PR G A TSR T, HEERSGE O & LC, NJE(L.8MPa)Hs L URE
HINZIEEIGO HEA AT 5, WEBLOHEEZAM LIIRIET, L-UL20GHHE
FDRE 725 K9 IegniEdrm, AKETF M OREZ RIRFICARTT 5, LUL20RGEH R T
OHIFXQ)DEY TH D, KEFMOMEE L TIIAK mEHER o H 5 m) & B M (GAE
DIFE D5 & L=,

REKEMES Fy 0 BREMEEMEMHES Fw = 1000 : 0545 (1)

AT CITINEE A 52, BEBXOMEMEL AR Lo, £72. FREMEIA LV MiE L
SEAE E LT,
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SAIELHLEAT
ﬂ HIGHEELE - 0. 545 \ i .
B - o ¥
E.I 123456 L1011 1314151617, 16192021, 24 @35 anoy 30, " é 5 i g
I . L (|
Bl e | 8 _
& L N
‘B !
ACEHER 3 I i d
A EELE < 1. 000 L _
Ll | g
:_\ @ A
\\_‘_ f.-' II\‘-_ : "
i y . % N ;

3.3.2 MRITHER
RO & LT Case0 D 2 fEARNEIC K 2 BT E (Rl D EAREER D HF )
Rr DR 2 LTSRS,

TE: T-1-1.53905

s 147897

rd & "\\_
¥ 25 w7 Step-d 3
Increment  12: Arclength = 0.4002 ¢
X L PEEQ
= U EEGS: +1.000e+00 -

GlREZ T D7 L—ARRR L, THXEOY A 77— b b (X4 Y7 T LRHRAL
&) X0DLEMICREWTHEEREELTWD, £, 7L —X, X, BRO#ESHICE
WCRATANCIMETE 24 T TR Y | Bk & BESHEO#AE TIX, #65Kk Tz T
RERRFEEHEC TN D,
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Case0 7> 5 Case3 DK - & BATEFN O BN O BfR, BRME L O 2 AR EIZ L v kDT
FREE A E & DL ISR,

Case0
6000 y
5000
Z 4000 \ FRiEEE QEMEE)
IS 5169.42 kN
% 3000
[l FRIRTTE  3939.508 kN
2000
1000
0
0 50 100 150 200 250 300
SHTEERANL mm
Casel
6000 -
5000 \
/l, u_‘i 5] = 5
= w000 WEEE (DR
- 5323.64 kN
filk. 3000
il 7B 4056.468 kN
X 2000
1000
0
0 50 100 150 200 250 300
BEIEEERL mm
Case2
6000 -
5000
2 4000 \ BB E QA
- 5199.978 kN
E;UJK 3000
B PRRTTE  3939.928 kN
% 2000
1000
0
0 50 100 150 200 250 300

SHIEERZANT mm
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Case3

6000 -
5000 | ~
2 000 | \\\\ﬁ@ﬁEZQ%@M%)
X
" 5204.453kN
i 3000 -
)
: o s
izooo ‘ BE{RTTE  3941.133 kN
1000 -|
0 50 100 150 200 250 300
SETEERZA(I mm
Case0~Case3
6000
5000
< 4000
.R
% 3000
=
B 250
2000
x e Ccasel
1000 —case2
case3
0
0 50 100 150 200 250 300

SETEERZNT mm

FRIRfFEE., AAEEAMTE & HATRN R WIEA LT L7258 TIRIER%ETH Y . fimic L 54
ERRA~DOE (EABMOER L) 1IDhnwtEZ2 55, Casel TIEFETREL - T
B, ZIINR—=T L= OEBTHLEEZLND,

BRI EERE, AREEMEEIE, 2807 =135mm OIFD Mises #H 24 IG J1 534 . B ONT 5941 % LA
TER & SAEDHEGIIT T,

HHBRAN 720N Case0 bR THAN—F L — | XA YT T AL Y NTL—F AFT7F—
(2 & 0 #58 L 7= Casel, Case2, Case3 TILMisROIF AFLES ClXEAHOREN T, BEOT
HBPD LTS, Rz, A= — ML D, #EEHETHICBWTAELDIRE RN
J1. OFTHRBEICED L TWDZ ER0n5,
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AL Mises FH24 5 A 53 AT

AL

YO B0 A

Bt Mises 104570 70 A

Case0  (F&LR fnf B2 FFF)

S, Mises

Casel (MR fa7 EEEF)

z
| P
erement
BAEH: 5, Mises
EEES: U EES
3, Mises FeEg
TS e T
(F#: 75%) b )

2890006
758.500

=

FEM: S, Mises

g;? v ?
thorement
X
EEEs: U

T &

0.002
0.002

E®PRT. L LE2S16
na:

Case2 (MR fn7 EERF)

Z

t" iz 78

PEEG

AHHDS

(F49: 75%)
0.196
0.010
0.00%

Case3 (MR M7 EERF)

€, Mizes

TN =
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AL Mises FH24 5 A 53 AT

XA BBIEOT B AR

B

Mises A =4 i /) 45 Afi

Case0  (HAMEfT E )

5, Mises
WEWRES
(F9: 75%)

Z

E . #ruﬂ: Srep-d4
wrement  12: frg]
BAEH: 5, Mises
EEES: U B

z

L ﬁ'r o 7 Step-4

erement 120 Arg
B AT PLO
ERE: U

Casel (AREE{f EHIF)

252833
189.625

126,417

63,208
0.

Case2 (HR¥E{n] EHIFF)

5, Misas

AHEHDS

(F#3: 75%)
37

PEED

ARHES

(F#: 75%)
0.222

Case3  (HALE{w EIFF)

F3 F4
= hg - =
fr thereme
BxE
EEIR U
5, Misas PEED
ARHE =S ARHES
(P H: 75%) (F13: 75%)
3817671
758.500
655252
632083
£68.875

S05.667
442,458

Z

E . F oo Srep-4

crement  12: Arg|
EXT: S, M
HEZ#:U

Z
E %;. -
crement
BT PEEQ
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AL Mises FH24 5 A 53 AT

XA BBIEOT B AR

B

Mises A =4 i /) 45 Afi

135mm F)

V=

5, Mises

0.002
0.001
0.000

i
)
R
N
o
[¢b]
(2}
S "
g Fou T Step-4
wrement 17 Are
BT S, Mses /
TEEM U EEEW;
3, Mises FEEQ
TEa R =
~ (P T5%)
e 0.314
T Q.010
Q.002
= 0.003
Q.008
= 4.007
Q005
g 0.003
0.003
i 0.002
I Q.001
0.000
=

L=
¥
R
~
—
[5]
(%2}
[3+1 7 z
o Lr."*"i“'" L"; F o 7 Step-d
ﬁ'\:r-:-:hem -H ﬁuef’ner\t N
o e i EXEM: PEEQ
T U EER EEES U LEE
S, Mises FEEQ
AHRE S THHEES
~ (F19: 7° (F13: 75%)
S 3912 0.234
J=-1 758,500 0010
635292 00039
E 532 083 .00
SEE.B75 0.008
E S05.667 00
342458 0008
[19) 379230 0005
™ 316,04 0,004
N 252833 0,003
189625 0,002
126.417 0002
| I 63.208 0.001
g.6900 0000
=
l}
R
R
~
N
[5]
(%2}
3] z z
O v ¥
2AFud Fw I Step-
Fhereme crament 22
EXRTH: S, M EET: PEEQ
ERES: U ER
S, Mises PEEQ
TRERER = ARHES
(FH: 75%) (F13: 75%)
4012016 0.271
758.500
685,292
632083
SEB.E7S
S05.667
142.458
375,250
316.042
252833
185625
126.417
3,24
i

Case3  (HALE{w EIFF)

z
t. g7 31 Step-4

crement  20: Are
BEEEM: S, Mises
ERZs: U EZEAE

Z
E " %('T' v
rarment
BT PEEQ

REEf: U ZEEE:
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3.3.3 Bk - XHEEEMER ()

FiO FEM fEATIC & 0 iR O R 2B LR LA O MR EZ U TIZE LD 5,
RIEIDENTAER NS, I N—=T L — MRV | BRkEk - AR O FIICE T2 RE R
I8, OFT RN RIAEND, 7o, XA YT T L, ey b TL—h AFT7F—IC
K OIRAIET), BEOTHAOEBRIR S RiIAEND, EL, XAV T4, ey N 7L
— F AF TS —OFANLE TS TR FEIZH A~ Tox ORAEIST, BEOTHITRE
KL, FAXYT T 5, Hey b L—b, AFT7F—OFBHIC L DROERITIKREL R
v,

PLEMNG . BRakd EESiEoBaMofismidst (82 & LTUT2RET 5,

R (2) D. @ QoE
D+@ FrE D+OLT 5.

O E R IN
WE © EFETHFES x1.25
ME . EEEEERL

@fty h 7L —+
RE @ EEZFEELRL
ME  EEEEFEERL

@HN—=TL—
Q RE @ EEEZHFEX x1.25
“_nﬁﬁitﬁiﬁtﬁD
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3.3.4 FOtDEES

SN 2 AEFEPHAEIZE TR LA B O O LML REABEE X TUTO LBV TS
FhE LT,

a) MIEYEDSEY AL ATRE R b D03 d D O FA

TR, BERRORENE EHBROLITOREMEOFTHAE A FHE L7,
- B GRS TRk R TR B

ERER

- JRF S BRI AR R R R T AL JEAC4601-2015

R, BERBROEETIIEENE & LTHESN TV, #iEEnRies 2
EMD | FERERERE R & bR & mE A AR IZHR Y AL TR b DIEZ < 72y,
JEAC4601-2015 T,

R OMF A & JRE SR EEZTND,

-iﬁﬁﬁmﬁmﬂﬁ(mﬁﬁé)%ﬁmbfwé
REOBEWIIEELIEBENH Y . T HIXEET ABRMEIC LI AR ATEEE B
X biLd, 1272 L, JEAC4601-2015 J& )R & X — A LIZgk G TN TEY |
ZHUTHONWTIX, BB EAMEEZBREFT LI ECORMYIAZBLETH D,

b) BATCRIREL 2 DA OV L L b

A—T—, FEEITBW THIIRERCE LI :*ﬁ%éﬂ?‘:ﬁ%“%ﬂ? IRY. Zh
b OWETRIL, SBRMIBITIE L BT IEDORTNE LN, £ D72DIZIE FEM AT
(K DMAED I TH D,

NT ARG AT — P ERFBHETHET D (i L ERIEOBLR D b IR
T, FEHETEL, K[ LHEMEL TR ATRE

BRIt 7 7 VU DBoELNTIRNAD Z EOXKE LT, 770 U%ANL Y
T THEZ DT THNRIZT 2 [F7AHR— K],

Bl R DS EROFHE FiE & LT, #Esot 2 2L Ol & g IS gt €7
NI 2 2 & CTRE 7 7 o D OFE EOFATS BN 5 T & Hi%RED
HOfENT T 0 7T ABIFET D,

o) MEXFFORIHRETE A OEE

LIFOEALIZOWT, BUE & L TOMmMERIERERA O BEHERS M O 7514 O FKdfb
FORMPLELEZDBND,
BT v — R h OBIRBE L a7 ) — b DI U REHERED N T R
Was /) ANVOER L 7 T VIR DTS DT A
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s Tl s 7 7 v VR MERE
BLE AN — N OPEEIUTE, A — B B AR D R EE

3.4 FFRBEERETE

FFARBMEREHIED RIE LIZH =0 . A 2 FEFRANIZE TR 21T - 72 2.4 HiO M=
REANY MIWETIE T v ¥ ad— " —ihift (FEWEEROME & B ORR) PNy EE
5, 7y vad—"—hi#E 3.3 i X 5 FEM ﬁﬂﬁ ECRODL ZENHRETH L8, WE

OiEt s (FrEiid, BRE) ITHWL20icid, g bEz2@3Z7n 77 2089
RE—RFETHDLLEND D,

AREFEIL, v s T MekniiR e LT, B Z IS T y ¥ 24— N— T FiEORE S
ZLUTDOEBVITST,

REEEOTy ot —/\HMROHES K

BEMOT a4 — g (H1.2) ITRKRAICBTIMEHEEROEZRERTHIETHY.
BEEEXICEIMERTD-HDEREET—2THS,
BRETFREDZER (K1) IZITEBERE—REBAMERE—RDH D, HEDERE—FE
BIlIEHLTHREEMNENEHT S,
2. BRfElZE
21 EBRRUFHERE
SREIERE—F T, IO KFHERERVBEICZVLT, IRBE2AZR2ERLABROERFH
ERYTET D, T ERRIOKFEEIFMEELEMEMD2ERDATERIND LT D, EXBEIEEMRE -BR
ERTEHELT. TORADENRVEREIT—AHYESILT D, EXHDORAIEERICLHITEH5MED
ERICHUTIERRE AERBZ DI LFGNEL, ERERICHLTIE. BEREEZTOZHFENERELLEVLED
&5,
2.2 WEEEICEE T AR
EREN NP EXTIIBRALD-OIC. IRBFLEHEARHERLGLTERTHLT 5,
2.3 JE#RLESL AR X DAEE (Newton Method)
EBR(K 2.2.1 )TIFREBELH DT, FFEREILFTEX D —ALEZENewton MethodZEREFAL T, INRETHEIZELY.
HOEERVEHBEEEET S,
24 WEHHEORER:
BROEROAEIZEY, EEXANELLIOTERR(R 221 ) HESTELT. XRIBEERUVBREELZEET 5,

2.5 Pushuover Curve :
IHREBHLOERBIEORRAETOESA [CETLHBMBOBEZTEMRAELETC. BEE A 4ICHTIRERRADLMEE
RUZEMES , AEHLT, %O H | fitix o HET DTyl at—/\HHREBHZENTES,

3. HABER

31 EERUVEERE
BABMERE—RIZEFTETYL 24—/ BRI THBEAETIL(K1.3) DTV at—/ i
ROEFFESIZKYVEHTES, 3hhb. ALEREICKHLTEZHEDORNEMAEHET
B#ohd, (K1.2)

32@%%@
BMER. BLREREVEARRER ILBEUGEIZRNMRAL TS, HEDEZRDE
BAKERLTULVS,

3.3 EEE—F
BT OEM I RERTETIVIET HEL T IHEMITHITERICEAL TILIHE (ESE)
SBHE—AUS, TU—AMLEIREBR. BEISEL-BFRATEERERABEDIETE. X
EICBAL TILpff, pfo, pof.ppp DAEDERE—REEET D, TL—RIZHHTIL. LR, LO,
00, ORDATEDEME—FEEET 5.

m-75




34 BIET—FE®
EROEHIZEBESHMDERREZHERLTERIEAROANIE, HETEIERE—FE
BHLTEHEEED D, BT HELHREM (BEHF) (LG HDEMIFEL, ERD A1
mya,

35 HEETEH
ERDOETELLIEOELLLHENWT—2DEHK. ChoDT—2 (XA NDEAT—ES:
[FEtETNIELLY,

Tab.01-1:Brace L3 E %K
Tab.01-2:Z#F (X4 E

Tab.02-1: X HIHFEHICTHRIEH
Tab.02-2: 0L —RABEE L
Tab.03: X EELEH
Tab.04:TL—RIGEZL

36 ICBENEFE
ANZELRITHLTEETAREBOESL. h. E—APDEEKXETT,

37 AA
ANEHEZRT, GHEFHEEOETICHELTRELALE)
3.8 HIFE

ERSIUVRBEEICOVTSEREILLIRANDE)
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1. EBE—F

e

" H
a) ERHI b) XHHREER o) iﬁﬁ(f&"ﬁ?
overturning shear
WEAFE CKEEER: 6§=6,+6
(B1.1) HRBEFEOEBE—F
F
e
F=F +F +F+F | XE#IR
F g N Ty at—nR
5 e H#
O //
g / 5 / L SHR
el LA »| Fyvat—in
R
/ /{ AR
/ PLDEY
e =
L 77///
/ // TFZ |
e [ — ]
d / ,/
L— / TF
/ 1
0

(B1.2) BRFEHEDT v 24—/ B

B

BT

(H1.3) REETEOEBEAETIL
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2.

REFEOERERE—F

21 BERRUHERE M +dM
A XHEOWEE/ A 3
E ZAEOMBIERB GERER) . _ D v
Oy, &y RHOBREARVBRODSH gs rcosO;dg +dz
s € XHOEEENERBRRVSH 5= —
n Ex:20F - S T T T A
H RS ] @ 1
h BRiEes ~ T i
dh TROMNES T dh
D XHREEMAER
r=Ds2 XHEBEMAFE
P; X4k i O#H (BIBEAHZE) ¥
F BEAIIETHHMEN = _ZP_ FEAKOBE. HEBED
At ) S I
M BENIZHIFHEREE—A —_\'p - (EEEYEE F
M =may(H—-h) M z Pir cos6; N
@ XHRDBRICESEShIB T IEZAE (FEARFORE) i )
z THROEHIZEIESETIBEOEIL (E#EHMELE) o |
dy X O b ISBIBHUE L= (cost, dy +d7) ) B
dly BRZHD h (<@g dy=7 dh o o
Ly BEZAO h SBISHUE  dls = —2dh 5 0
dL; > dL, {n >0, > gy} P; = Aa, (ZAEFEIKEF) T gy HB R
dlp <dL;<d {65 <6< 6,) pizAE.dLi/dh
dLi=dLy (6, = 65) . (R . .
dL; < dLg {0<6, <63  P=0 . v
%Edh—dz l %8 dh - dz T
0, ERRRA if ETT“ 8 = cos ™| E——— PR I S N
(ERTBXAEEHLY > %/
else g =0
oy ay P
Zdh+d Zdh+d ;
6, BHRBRR if ETZ<1 0y=cos‘1(ETz> 7 i T B 0 s dz
ree T (kY BXAEEALY e
else 6, =m i
2.2 BERECETIERR B Rr
o (F2.11) XEBOHEETIL
A (R 221) 1~ [l osgic = [~esing, + (0 + 8,6, ], 1y, = (751065 + 065] pucking
M
grﬁ = [g T] elstic — [quy - (w + gy)Singy]yielding7 [quB + wSinGB]buckling
f1U. g0 = 0+ si;ﬂcose
0, BERRAE if 2% 05 =cos—1(83;w) cosy =2=<
else O =
8 +
Gyﬂé{ﬂﬁﬁﬁﬁi if _gy : @ <1 By = cos‘l(gy :_- m) 5059}’ = 83’ <
else 6,=0

Fy: BERIZEITHEMR N

M:&EEh I2H1TBEEEIE—AV

dz: BIRIZHITEXHEOMBHDEL dz=
do: BEShITBFTEXHDEZDEL dp=
A XEFOEMER Ac=nA
I, TR OEMFE2IRE—AE AR

2

F, =mg(1+ay,)

M =may(H—-h)

wdh

T
—-dh
T

2
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2.3 FRBEILH B DML (Newton Method)
Conv formula : BEIAER £, (0,1) =0, £(01) = 0hd, 0 =2 RU r=rL &I EICEYH KT B3]

() _ (W) _ 1 Jer _]w‘r] fw
(ﬁ231) (T)"EW - (T) Jow Jer = Jor o —Jro  Joow (f‘r)
Objective Function Item : fo fe
Jaccobian Item : Jow Jor Jrwr Jox
Loading Item : F=mg(l+ay), M=may(H—-h)

(5231) ITEM = [ITEM ]elstic - [ITEM]yielding - [ITEM]buckling - [ITEM] loading

ITEM |[ITEM ] 514 [ITEM]yielding [ITEM] buckling [ITEM] loading
fo Tw —tsinf, + (w+ Sy) 0y Tsinbg + wby n;—VE
T .
f: 5T q6y, — (w + sy)smey 7q0p + wsinbp ™ Tﬂ
2 I.E
3]
]mw T 93’ + % 0
B sinfg
w
14— coso,
Jot 0 —SiTL@y — 7 0
sinfp
. W
Jro 0 —sinf), 1+ —cosby 0
sinfy
T cosbg + @
m BT
Jre 2 qey qu + COSZBB sinfg 0

24 ERFEEORE: % RU-L(H T BMEHEE w(h) & © (h) ZEHT 5,

I.E

Newtonik(1.1)I2&Y. £,2 + £,> = 0F THRYIRLIUEIE w(h) & (h) £55,

dz

T w(h)
@ _ (h)
dh~ r

M B M _F
O BRAER T Ta =" T Ta =
r r

ITEMDER X ITEM = [ITEM Joistic — [ITEM]yielding - [ITEM]buckling —UTEM] loading

M F M F
(2) ER O WJFA—CZUB W—A—qu
r r
ITEMOERE, ITEM = [ITEM 1 o5t — UITEM] puciaing — UITEM ] 10aing

M + i Y M _E
. T, T B T, T, 20y
@) BRoH I/ Ac lej " Ac
ITEMG)EH:'I';* ITEM = [ITEM ]elstic - [ITEM]yielding - [ITEM] loading
M K M F
Y —+—< - _v
(2) #F2 Ic/r Ac OB T v <oy
ITEMOEHIE . ITEM = [ITEM o50ic — [ITEM ] 100ding
COBE. o) &1() FREBTHY. T RU LaRR LS,

dz F, mg av>
dh_ACE_ACE<1+

9
dp M may
dh I.E I.E (H —h)
2.5 Pushuover Curve : ay — Y g

H
z= -[o w(h)dh

H rh
y(oc,,)=f0 L@dhdh
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3. HAMER
3.1 EERUFHERE

20 : BETHIXEMOAE
o 7 % ¢ : LEXHOMEREISOEE

6:IL—RDMAE 20==
tanf = —— TR IZBIL T = 91 +2a( — 1)
Dsina
©
H
A
_ v A 4

(H3. 2) XFEHEFETILFER (=3 '3) S E SR AL

(H3. 1) XHBEFEETILIER

W,
3.2 EELH \
cosy sind 0
ERROHBVEER - TW) = [—sind cosd 0],

0 0 1

9 13 anti-clockwise rotation Angle  7272L. T(9; +9,) = T(9;) - T(®,) , T~ (¥) = T(—9)
BEEORIML & [ZHLT,

Ul B+E A BT CET Vi
vej|= <ﬂ+ )B*A 17*W}=T( at)[1j 7] [ﬁ*Wr']=T(a*ﬂ)[ﬁ*7‘
Dk Tk Bk, Bk Bk, Bk

L EBEOARIML @ RU ¥ [SRHLT x5 13u R & ORADT—HEERT.
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3. BAMERGRE)
33 BEE—F

ZHEDER FRFIK

pff pfp prf ppp
2o 23 Lol 23
LR
2
L ! |
; Lol o3 e 23
% ] h R R
$$ Lo \\\ \\\ \\ \\
feR
R
;‘; 255 oss £ oo
E E 9 9
OR / / / /
¢ e’/ & o o
Col 23 e 23
/dk\ /¢§\ /¢*<\ /¢3<\
00 P P P i I
6 c’/ 8 o 5
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3. HAMERHRE)
34 BEEH

Tab. 01-1 Brace |12k

Brace [£4aE 4K LR LO OR
Pl | DGt fEEETT:
) =1.)=T® |= =2 =TO |2 S =(2)=T™ (=
SRR <y J N Y wy N Y. wy. N
n T T
S=(p+5 9=¢ + (E - a) 9=¢ — (E - oc)
3
2., 3 - cos360 o cos36
Ky+ % Ry o7 =252 ¢ Ke*w=rsmp 1 Kerr=rsin3g 1\
L EcAc t Ephp) " (E A; T EpA )L
EpAp ¢ BB cAc BAp.
S N _ sinZacos30 L .
Kg =y Ks *1_(sin3e 0.5 )L p*w =0 Kp * ;=0
EcAc " EpAp
Tab.01-2 RHFREH = F,
= y1 1
S 3E g I
Kc+x = F =l - 5
. I3
TR IERER FRPPIEL 7
c*Y="73
H3 = k=2
[
Fy
Tab.02-1 ZAEREEH
rff
Lol
= s
<
% a ¥
#* u‘
#
&
=
~<
_
_ )2
o (3 -1 h ;
2
1 — )3
e 120-02G+2) 2(1-2? a-2
C3 1 0 0
Tab. 02-2 TL—RABEEH
E# IR Lo OR
3 3 in3
EA _ 3 sin36 0.5 _ 3 sin36 1 _ 3 (sm [Z] 1
(& {lf E A EA = cos 9/<ECAC +EBAB EBA = cos°0/ EcAc  EpAp BA = cos?o/ EcAc  EpAp
b, * % = cosa - cosO bl*x:cosﬂ-(l—tan39 A) b xZ=0
1 - ECAC L
by B oxp = ina - (1 — tanzg E4 B, = b, =0
b *y = — sina-cosf (1 tan QEL‘AC) L *y L *y
by x% = — . 6 b, x%x =0 E*f*cose(l—tan39 EA)
- . *x X = —Cosa -+ cos ) kX = - = FoAq
b, S ] EA - >
br*y:—sma-cose-(l—tan39 ) b, *xy =0 b, xy =0
CAC
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3. HAMERES)
35 HEDNHE

Tab. 03 XAEMGE LXK Y

35 ICEDHE

XA AL 7 L= R B s
Yor =0 yri= 2t Yo E= T3 +
Kg *%
HE
K+ 7 =0y %5 =cp Y+ .
Yosj =0 fKp*y I*y 1st y Yor 5= T8 + F
Ise Vi *y By
el : =—
’ Kp*y
Fyxi=F % —Fy*% FA*JE:CZC411);S.*,; Frf=cy KoxZ-yg#itcy Fy+%
KC*J?+KE*J?
A
ifKzg.7=0:F.5=0
J = j— c o |Fxy=c3-Kc*y- y+cy-Fxy
Foxy=FExy—FB*y else: F.y=—r 1 Ty xg |FrY= ke sy a iy
Kc*y  Kg*y
Myx%=0 My*%=A-H(F,+% —Fy » %) MgxX=H -(FxZ—21-F +%)
BHFE—AVF
Mo+y =0 My«§=2-HE #5 ~F +3) M3 =H-(E+§=1-F+3)
So*X=Fy x% SixR=Fyx % Sy * X =F *X SgxX=F %
HABA = = = =
Soxy=Fyxy Si_*xJ=Foxy Sp ¥y =F*y Sgxy=F *y
Tab. 04 TL—RGEL W
IL—2 LR Lo OR
L1
L— EgA S > EgA . .
LIL—REH TEl:L/iU:g(bl*x.yA*x TB’:_L/i,,:g (bt*x'yl*x Ty =0
Ty
by #Y Y1+ ) +by# Yy * V)
EgA . . Tz =0 — Eslp 2. 2
RIL—REH TBT:uigsﬁg(bY*x'yl*x Br Tgr L/wss(r*x Y k%
for RS AT +by 53 45)
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3. HABERERS)
36 BIEET—FE®

Fp=0
I S5
mode pff mode pfp mode ppp
mode ppp AY =0
v
dvy,
o8& MY, = —L 86,
aw,,
ds
“\\ lpa - l}Jm
9 ds
§/ | > . .
W B ERIS A
6m é‘m+1 6
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3. BAMTER(5E)
37 AH

Ak Dia 1.790.E+01(m) BTN E(m)
thick 2.000.E-02{(m) AE(m)
press 6.600.E+05|Pa SEIE A(Pa)
lgmass | 6.000.E+02|(kg/m”3) &L E (kg/m"3)
mass 1.364.E+06|(kg) 2B =(ke)
Height | 1.115.E+01|(m) EbEs
X cNum 1.200.E+01|(-) T
cHeight 9.982.E+00 (m) columnEm &
cA 2.439.E-02 (m"2) columnBrE &
cl 1.088.E-03 (m"4) column BFEI2RE—A2 M
cZ 3.566.E-03 (m™4) column BREI{% %K
cZp 4.637.E-03 (m"3) column BB TEBTE{%R K
cS’ 9.941.E+08 (Pa) columnEEJE G H
cMup 6.000.E+00](-) columnfB R E 4
J0L—X bHeight |_8.250.E+00|(m) brace EX{1 5
bA 1.185.E-02 (m"2) brace §I# EiE
bl 2.33E-04
bfc 2.198.E+08 (Pa) brace EE B IS 7
bMup (—) brace [R5 # {4 3
PR o) name (-) Sy (Pa) Su (Pa) _E (Pa) Rho(kg/m®)
cMat  SPV490Q [ 4.90E+08| 4.00E+08[ 2.01E+11] 8.E+03
bMat  STK400 2.35E+08| 4.00E+08| 2.05E+11] 8.E+03
T A E R i JL—X
7= 3.141593 R =[3.051E-01 2.032.E-01
t =[1.300E-02 9.500.E-03
cHeigt = Height —%\/R - Dia = 9.982E+00
AfbrmErestEX Pl mEREs
2
ca=mnr?|1-(1-1) = 2.439E-02 1.185.E-02
4
ol = g R4[1- (1 - é) = 1.088E-03 2334 E-04
z="r3|1-(1 —3)4 = 3.566E-03
4 R
cZ,=2ps 1—(1—5)J = 4.637E-03
PT3 R '
THRERIEA
0.6Et
= 9.941E+08

Sy

=
(1 + 0.004—£)D

m

TL—REEIG

2
Li=l= J(loH)2 + (D -sin%) = 9.462E+00

vfe =

2.20E+08

Sl B>

3.370E+01

1.198E+02

= 2.814E-01
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EEN NP ERES

Gaprd =]

3 0 2R

1355 B 9
th 355 $6) 3R

3 2R

18 B

fth 35 $ 3R

0.51

0.71

L l ! 21

H 2 ¥
1
Mp = {Af(d— tr) +7 Aw(d - 2tf)} oy
Ny =A Oy
Nyy = Awoy
A LHIFE—AVIDRBFICERTREE. EBEMEE—AUMMpE.
(1) BIFE—AVMAHE BT E O EEE YICERTHLE
N _A
a)N—Y < 2—:1’ DEE Mpe =M,
N Ay N
) 2 G DEE MPC=1.14(1—N—Y)MP
(2) BIFE—AVMAHEBRE O FEE YICHERTHEE
a)N—iS% DEE Mpc = Mp .
N _ Aw — N-Nwy
b7y 23, PEE Mpe —{1 -(2) }MP
Mz DR ZERTE
Mp =Z,0y
Ny =A Oy

BALHITE—A D RIBICERTS5E8. EBEEHE—AUMMplE.
a) N% <02MEE Mpc = Mp

b)N—NY >02DEE Mpc = 1.251 —N—Ny) M,
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ERH D,

3.5 FEMGEMATE
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TERFZIIE FEM f#AT « A& 3 IRt = /L, WAMIRIKRE ) 232 L, 31T KHKS OE1EME
REVEIZRB T 28k EDORESIED RE LI 2 a2 17> 7o,

3.5.1 BHME
LM FEM fftfr 7' 75 5T % Abaqus Z FV THREIG—IAIE Bl 0D 1 21 IR SR E AT 2 SEHi
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AT T N2 LT IRT,

fifehr e 7 Ak LPG fs fEtrE 7 v (U i)

PR, UMY = VSR (S4R, EFRH 17,324, His#k 17,326) % v, LPG &
srid. NHERESE (C3D8R. EHE# 22,000, Hifikk 24,045) % -,
B R L SR L 2SS0 B B A AT 247V A E 2 R D 7245 % LR IR,

1 3.2783Hz 2k 6.4894Hz

1 KE— NI RENEAVBATE 3 5 2 €— FCRERAESIE 0.305 B, 2 kE— FIEAT
P TER T 5228 — FCTEAFASNITZ 0.1 B TH 5,

REZ B RRATIZ AT LT R T A — 23k FEO L B, LPG IRIREHF X ORIE
Us-Up Hugoniot 0L L7z,

-89



* ANNRTA=H

B fRi TS A LPG
B SLA325 co 62.8565 [m/sec] 1)
B R 7800[kg/m?3] BRI 530[kg/m3]
Rayleigh J5% | a=3.55652, f=0.0006 Rayleigh Ji% | «=3.55652, B =0.0006
Bz : 0.1@3Hz, 50Hz) (&=t : 0.1@3Hz, 50Hz)
Yo R 206[GPal ) KURRESEPER)=p - co2k V. K=2.094E-3[GPal (K
ANV ANGS 0.3 DIEFERIERNS 3H/A&E L Liz) & LTHILE,
[S2INIA 325[MPal
I8 S FRE 2.065[GPal

3.5.2 FEMTEH

iR 7 1 o — ¥ e — LB RS A O 2,

IS E LC, LPG fEikic, HiEEY) (0.0Pa@ & S 30.51m, -158469.0Pa@ & &
0.0m) ZF%E L7c, AMRITIZ, BHRESMICES LY T, BERIIAEOALBE LT,
AFTHEB)L, SRR S JMA M NS & L, R X Hc A L, Y, Z i)y
MIXEE S & Ui, Tk & BPil OBl S b i3 —Meiefih & U, BEEIIEE L Tuheu,

m/sec?

PR

Max=8.18m/sec?
FRBESHE  sec.

3.5.3 FRITHER
LPG OZ&) Z KK R,
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Arement 1-9 35: Blep Time = 4.200 Arement '34?64 Step Time = 5.600 Arement E: 25-3 StepTime = 6.400
sk T RS +1.000e400 {29 +1.000e+00 T RS +1.000e400
t= 49[sec]H—:®$§? t= 5 6[sec]H—;0)7I‘§? t= 64[sec]H—;®ﬁ¥

z . .k z . .k z . .k
LX I"L<e|||e||"t€r(‘)'i(ﬁ?'9 Step Time = 10.00 LX '"L<e|||e||"t€r;7i63‘35 Step Time = 15.00 LX '"L<e|||e||"tgr;€il?645 Stes Time = 20,00
sk TH2E: +1,000e400 TH2E: +1,000e400 RS +1.000e+00
t= 100[sec]H%0)1‘§? t=15. O[seclﬁ%wﬁ? £=20, 0[seclﬁ%®7f§¥
~ Viva Yy v ==
TERLDIREE . XN 2 IR R T,
15 0.008
0.006
0 0.004
Nﬁ 5 c 0.002
é 0
- 0 L\;; -0.002 ¢ 2 20
w 9 0 P = 0004
] = 0006
10 -0.008
-0.01
-15 -0.012
B  sec. FIBESRE sec.

B mEEE (THR) B FRRIANAL (THAR—ER)

44@&066@@ﬁ®7ﬁ\ﬁk%ﬁU@@W®@Mr®méAﬁ%ﬁﬂ;TT

X ESsA (4.4, £ 6.8F)
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35

—1=3.50s
t=4.00s
30 ——1t=4.40s
—1=5.15s
——1=5.95s
25 —1=6.25
t=6.80s
—1=7.35s
20 Housner
€
YU
S
QO
A
=3
#7110
5
0
0 20 40 60 80 100 120
BRIE kPa

X whikE AT
3.5.4 F&H
AAEEITIAR R OMNE ST & LT, FICEREOREEIZOWTHRHNT 720, N

HWOHBDET N ERNT, RAEISEMGIT 2 £ L=, o Mirfiins, 4%, DT

DB S BITHET 2 Fi S 2 R D 5,
WikEZ7 770V aBRTET/EL TV DO EROLICRARH Y, L0
PRI R E A B LR E A RO D - DIiE, A4 7 —BEF 21T ALE BEHE R LI
LV ET VLT DR & D,
BUTHIED X — R L 725 Ty 5 Housner OEWEIE & fiFHTIC L D 15 D 7= Bhik )+ % HLig
9% &, Housner DENEIENKEV, Ziui, Housner IZHEFFIRISE Z R —H
FEM fEHTE RITBRISE RIGEZ R L TWDH Z R —RE LTEZ LD,
BUTHED X— R L 725 Ty 5 Housner OENEIEIL, AIRKOMIMEER ZEE L T\ 5
D, HEETEAZBE L TR, —J5 T HED RIS v 7 FEOMEAMEIC BT
i, R A SR LZERIES WL TN D, RETRERICBVLTH, BUTFE
M AT XM AT 2 A L TR . 4%, SET ADOMELALEIZ W T b LR
ZHEE L TCEREOBRBIZOW TR FEiT 2 Z LRGN EB R bND,

Fio. SFEITERBRRETOAE ST & LT, RICEIREDREEIT OV THET L7
5, MRS O MR I S W TSR U TIZOW T BT 2 9 2 WEDR &
Do

B NOMETE O RGBS O R
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ISBEACENEEN R E S IR TG E O EIROT Y BT D ORET,
&7 NHBLE DR, F7IZ F—LBRNASBESNTHDZA - JAHELE,
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3.6 Zih
B0 2 HEERANIZE TR Lz F ik E RS A I E 2. LFIZ W TAE O BE LIZH T
TiEma T o7,
HEEERE (BEEEE~O—RILHE O TR

FRAVEEVAIT, MR L LTIV A 5 K 5 REEMIZHOVT, 2.0 b L<IEE S ITG
CTo BRI GITHRE LRIBELZHET L, BWEAXT PAZHWRWI &
5, HESCEEORMEMHEZ 2 BB LN E0D, A4 AT T ¢ v 7 HERBO
WEE~yF LR,

lﬁﬂ%®ﬁ”“#%£ 2% b DDEBEIEREESDBITN LA SICWEETH

BEEREHRIC—AMETHZENRETLNEE I OGNS,

L (Ds OERY )

REIEIZ OOV T, BB ERIC LUV 2 BRI 238 A S 7 B A
ASINTebDEBZHND, LoUL 2 MEMEREFHmAEA S, 20 FLL Bl L Tk
V. 8.5 FiOFFARPMRIEO E LI T, FRSEMERMEIC—ARLT2 2 L NE
FLWEEBZIOLND,

WAHEIERE 2 BN % . YR TR D A - EENE LW L el d o2 L
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BT OFFRBHEREFHMIZ BV TIE, JEMEZ 9 1T AEMIZ OV T 0 B OFFRBMEEZ
ELTWD, EMEEMIZOWTIEL, AR 424 T DANCHEEIENE L 5801 H D
TEHDHT LMD, BUTOFREIERO BB UE 71T L ~v 2 TEMEREFEHIC L~ 1
it e REREAT & AR E R HIE DBMBKLETH D LEZ BND,

REXE R HREE I DWW T DORREE
o 12 AftlE (wlwe)*=2
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o MRFLAL<AAN00, XiE, TEHOFEIL<42E/50
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4. FLHESHRORE
T AR D Vv 2 MFERPERERHNE O FLE LICOW T, B LICRERZUTICE L
Z)o

O 7 figdT

BN 2 EFEHAENIIE THRET LIS A —DI2 oW T, R IBROENELZ A L, Y
RO -& B2t Lz, 5%, BARENC W T FEM f@thss 2 S2fifae U7z b, 8 &
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