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Figure 13: Un-deformed and deformed edges of the XY plane for (a) 3D quadrant model and (b)
2D structural model in [9] at t = 3.05 h. A close-up of the displacement at the farthest CRGT
predicted by the 3D quadrant model is shown at (¢).
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Analysis of the Cup-Cone Fracture in a

Round Tensile Bar (1984) 1.5 1.5 2.25 0 0.15 0.25 0.3 0.1 0.04 —

A Finite Element Ductile Failure

Slmu-lcfrlon Method usm.g Stress- 1.5 1.0 295 0.054(S-
Modified Fracture Strain Model 0.001/Mn)
(2011)

Analysis of Ductile Crack Growth in
Pipe Test in STYPE Project (201 2)

A Consistent Use of the Gurson-
Tvergaard-Needleman Damage
Model for the R-Curve Calculation
(2013)
Implementation and Validation of a
5 Gurson Damage Model Modifued for 1.5 1.0 2.25 0.005 0.15 0.25 0.3 0.1 0.04 2.5
Shear Loading (2013)
Application of Gurson Model to
Different Constraint Specimens (2014)
Stress Modified Critical Strain
7 Criterion for S235JR Steel at Low 1.91 0.79 3.65 0.0017  0.06 0.667 0.3 0.04 0.05 —
Initial Stress Triaxiality (2014)
Accurate Prediction of Large Ductile

0.015 0.25 0.3 0.1 0.0008 —

1.5 1.0 2.25 0.001 0.01 0.3 — — — —

1.25 0.98 1.56 0.0014 0.2 — 0.09 0.09 0.2 —

1.5 1.0 2.25 — 0.038  0.061 0.257 0.07 0.004 —

Tearing in Dissmilar Material Welds 4/e 16/e? . . . . .
£ Using a Non-local Gurson Model =1.47 10 =2.17 L | (OO
(2016)
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A Reliability-Based Approach for the
Design of Nuclear Piping for Internal

Pressure

ADVANCED PROBABILISTIC

FRACTURE MECHANICS USING THE

R6 PROCEDURE

UNCERTAINTIES IN NDE RELIABILITY
AND ASSESSING THE IMPACT ON

RI-ISI

Thoughts on Improving Confidence in
Probabilistic Fracture Mechanics

Analyses

F I GRAEGRDZ

J. 4 FEEMAERIER

[ =

K&

Kleio Avrithi,
Bilal M. Ayyub

David W
Beardsmore

S8
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FRER

FRiEtEEE (&)

Department of Civil
and Environmental
Engineering, University
of Maryland

CKE)

HH B8

Journal of Pressure Vessel
Technology AUGUST

2009, Vol. 131 / 041201-1
Transactions of the

ASME

Proceedings of the ASME 2010

Serco Technical Services Pressure Vessels &

CKE)

Steven R. Doctor Pacific Northwest

and Michael T.
Anderson

D. Rudland, M.  US Nuclear Regulatory

Kirk and P.
Raynaud

National Laboratory

CKE)

Commission

CKRE)

Piping Division / K-PVP
Conference

Proceedings of the ASME 2010

Pressure Vessels
& Piping Division / K-PVP
Conference (PVP2010)

Proceedings of the ASME 2016

Pressure Vessels and
Piping Conference
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Design & Service Limit A for Stainless Steel

1.4
1-2 & -"-----------"--------------:-------;%.- ""\E;T;“"‘—""ﬁ'""""'
"é a6 4 Il 3D FAD Distribution
"
L R e e LI O
E 0.4 4
0.2 4
a . . : : | | . " B =-2ép+0c
1 15 2 15 3 3.5 4 45 5 7.01m001
(a) Reliabilityitdex, = § c.zrovor
Design & Service Limit A for Carbon Steel » 5.2:E40L
1.4 e
B c.aspsol
1.2 4 ¢ B o-1om+0z
.E 14 B c.orcror
% 0.8 (C 1.04E+0L
E |:| E _________________________________________________________________________
w0
ﬁ —#—yP
BI0Md sssesssescasessssssessssssssssssssssssesssssssssssssssssssssssssssssssss
——yM
e FAD (D 3R STHEE 5347 (3 #K2)
1 15 ? 25 3 35 4 45 5
(b) Refiability index, £
EREMEIEIERE . T NI T MR EFE M@y, THESN
[T AT EFEHYyr. THOET IILAERENT S5
ZEFRBymDBER(CERT) o .
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EGTETIL J RERRITRETIL
v OEBRICESCETIL v F—BIZESETI

v EZIERMEREDIGHOERD v REAEEROEMMMEE
o DL RBE (FEARERX-EE v (E562F (TEHNS) HKEWLE
EHRKIZEDQ 1HHH. T—RTEBEER
v BREFH-VHAEFHENREELE BRI D (IEA TR ABEENNIE
Q‘:;B?‘J:L\ISE Y. BIL CIRE LB E RHEZERER., IHIRCA
L7ELy, )o

FERGBHUBIE N EICHITAERMET IILERERINTET L (OLERS)

(B S TREA S J AR REE A S
v BRROFATELELOEIZ v MEORIIZESFEMEY
£ B REH X8 v S RICIEAR R AT EE
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4.1 IeH—09 ABEFRDET ILIE(Section VIIT D& )

Oy
g =—t+y +7, S
Ey :

"= %(1.0—tanh[H ) 7= 8—22(1.0+ tanh[H ))

1 1
& = O |™ 52:(ﬂsz
1 Aﬂ_ A2

True stress (MPa)

0 0.1 0.2 03 0.4 0.5

o (1+ & ) o...explm True plastic strain
_ oy ys A, = “ts—n?[Z] (2) SUS316
m 2
(|n|_1+8st)1 m2 1000 T L
L oé 'I__ """""
O 800 * ]
— S — 3 0o
m, = In[R]+(gp gVS) R=—1 £ys = 0.002 g | o
Lo s =l
In| ———F- 8 ]
D test | model | |
In_l+‘9ys_ ) 4% RT o
E 100c| @ | ———
200 200C| m | ——
300°C " | —
Z[O't —(O' + K{O' -0 })J sooc| =
ys uts ys _ 15 25 35 A FUUIR DU DU ) actid L Rt
H = K_15R 05R R O0 005 01 015 02 025 03 035 04
K (O-uts — O'yS ) True plastic strain

(¢ NCF600

SQV2A : BfaE

True stress (MPa)

True stress (MPa)

800 T
700 F }
L
600 > » i
w R
500
400 ¢
p test | model
300 I RT 0]
200 100°C [J ———
P 200°C " | —
100 ¢ 300C| m | —
i! 400°C | —
0 0.05 0.1 0.15
True plastic strain
(b) SQV2A

0 0.05 0.1 0.15 0.2 0.25
True plastic strain

(d) SN400C

SUS316, NCF600, SN400C : FBEN AT (—HR0O9 &z @A)
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41 A—0F HEROET IVIE(ERESwif X DRET)

1000 800
Jn _ O'yn . § 800 S ﬁ.. ? 700 ; PR ?
G Ge) e EBMEOT 5. gl e
O, — O Q600 T a YR ]
ut y =3 b S 500 .
n g 400 [ § 400 &
(gp —gy)gu tn + (gu —Ep)O'yn ) @ model ] 7 300 test | model |.]
o= - if 5pS8u g wj —1 s ° i
_ . [ ] = —
£ =&, . B /) (MPa) ok — - =
- F — |4 100 —
=0, if &, >¢, — o [—11
200 L v i B T T TS () T A | I
0 0.1 0.2 0.3 04 0.5 0.1 0.15
—(l+e True plastic strain True plastic strain
o, =(1+¢)o, (a) SUS316 (b) SQV2A
€u=|n(l+eu)—6u’t/E 1000 e S
a0 : :oo - )| 500 E g
—~ 1 L e = T
2 g & ] E 400 [oeeeeeen a9 D/D,
e, :exp[0.82946+5.753|n(0'u/ay)—2.9845{|n(0'u/0'y)} J/loo 0,10,<2226 3 ol S U
@ [ s s B a0 LEVS
S N [] C o
=0.3384 0,/0,22226 : —FE{H N (mm/mm) g > s, N -
% " B RT | e 1 g 200 RT | ® ]
2 ~ - o S 100c| o |——] 1 = e 100c| o [——] ]
_ ¢ ¢l 200c| m [—|7] 100 § 200c| w [— |4
n= exp[2.3815—2.8078ln(au /5,)+1.1926{In(c, / 5,)} } § -~ ] : zocl = |—1
[0 TR A Erarararil AN AP B 0B i i T
. =5 0 0.05 0.1 0.15 0.2 0.25 03 0 0.05 0.1 0.15 0.2 0.25
. jjl] Iﬁj@'ﬂj*ﬁ iﬁ True plastic strain True plastic strain
() NCF600 (d) SN400C

Ty W7y GEE: 0.2%07) (MPa) SQV2A : Section VI & ERE DI

- SUS316, NCF600 : Section VIIVK D iEFRE
Oy + s KApar BEIF D AFRIG ) (MP ! o : e
o ROCATRIFORIIE) (GRS P X 400C « WA (—HEOT 32 BATHE)
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4N H—0F HBEFRDE "‘Ml:(7:74 i =H=E7‘-“)L)

{(max(gp,gy) —&,)0,," +(0.2723n°*"s, —max(¢,,¢,))o," }Un - L | y_g DDDDDD
0.2723n0.6876 _ : ;DCWM .‘_;‘ l‘a. e
o =min , o5 fore, <g, _ = : Dgﬁﬁimﬂﬂm - 3 ,"‘!
g, —€ g (o <
N Hl
gu % 300 %
=0y, fOf[;‘p > &, é i _ To Model é _ To oe!
g, = max{0.002, 0.06181/ exp(0.005455T,, )} 0 ST 0 el
 WARIERFOBIEOF 7 Gl : 0.002) @ STPTi10 ") sataonc
F TR O A B
o, =0,eXp(e,) : BRMTERFOEE S (MPa) . e
0.9655 g g
£, =(63.02—0.1718T +3.333x10*T?) / {(c, + 0,) / 2} 7 fﬂ
1.0163 w 0 Src| e - e e 1 |
n=6.545/(c,/ o) N TR LS % O el 1 el
K= 5103(O-u — O_y)o'2653 : th\'a‘\:%\i‘BjZ’C\‘@ﬁjii,ﬂ:/\o ? )( — 5[ True plastic swan » True plastic strain '
(c) STPA23 (d) SQV2A

0y : 0.2%[ 71 £ 72 13 T RIS S) (MPa) BEBAN/(SA—FTBMTET &L T.

N \ IR R
Ou : BRFTEIFORFIES) GIRIRE) MPa)  Tape o dor v =) (aTAE (LRGSR
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LG H—0VFT AHBEFROETILIE
(STPT410I2% T B FRIFER D ELER)

800 800 800

700 / 700 700

600 600
S > T < gu-‘
o 500 ol ans . . ....... (o} % 500 S
é s H g = -
(9] [} [%)]
@ 400 |---Hd @ 400 a
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B @ s
@ 300 @ 300 g
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= o S = =

200 ¢ o T — H 200

A [
100 ® | — |1 100
| | —
o P 0 i i o i i
0 005 01 015 02 025 03 035 04 0 0.05 0.1 0.15 0.2 0.25 0.3 0 0.05 0.1 0.15 0.2 0.25 03
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True plastic strain True plastic strain P

Section VIIETJL EftiswisttLET )L J154 MMEBESIL
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