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UB35-35CR2P1[490] (m 03s 035
UB35-35CR3P1[490] HMEL/INNTA—4
UBESS5CRERI[230] 055 Schematic diagram Objective picture




2012/11/13

ERIE - AT IRIBEY RUSF FUF LEEMIRIERY R LS A
Regular cyclic loadings Random cyclic loadings
4L | ‘ 6 ‘ ‘ 4 100 ' ' ' E| 10F ‘ ‘
LTV YEYYYI TR \ 5* |
< < A ] < ot MM A < oA
S Y e 3t
-Ar 1 o ] -10p 1 -10F E
: 3 i0 is - 3 i0 is [N VT U TR
Half Cycle Half Cycle Half cycle Half cycle
(a) CC (b) C1 (a) CR1 (b) CR2
77 . 12’ ‘ ‘ ‘ e 10 ‘ W wof T T
of K £ 3 St E sk ]
<, V/\VAV/\ M /\ A A A A I <y < oaapM) gMMMWMMM
m—2— VVVVVVVV ] 3 1 %-5— E %-57 k|
4l 1 é: ] -10F El 10k
U002 TS 20 s i0 20 30 2040 60 80 101
Half Cycle Half Cycle Half cycle Half cycle
©C3 (d) CO 7 () CR3 (d) CR4 38
1] 3 _
Flange-to-weh weld
Flange r
. Glebal behavior:

{n) Before Loading. (b} 13 Half Cyele (14, ductile crack

initiation).

(e} 15 Half Cycle (3d,).

e

Ductile traclj‘prop-.\p_alinn
into web hm\'\cl:ll

(d) 19 Half Cyele (34,)- (e} 21 Half Cyele (3a,)- (f) After Test.

Ductile crack initiation and propagation of UB35-35CRIP1[490]

ZANRRELTY, HEIBELERLEWNE, EEERORE
IZ&BBEMBEENDRRIE/DSL.

Local behavior:

EMSRORLEICKIBAVT A, BREEE WERE—F
ADEE(TKREL.

IBELNSA—2DEER

2F— UB25.35C 1P 1[490] | ]
-~ - UB35-35C1P1[490]
77
1 . 4
)

1k i
2k i

-12 -8 -4 0 4 8 12

d/dy
O , O Ductile crack initiation and maximum
strength capacity of UB25-35C1P1[490]
© , @ Ductile crack initiation and maximum
strength capacity of UB35-35C1P1[490]

HMRLNSA—2DER

[—— UB3s-35c3p11490)"
-~ - UB3545C3P1[490
1 . 4
N
§ o i
Ns i
23 -4 0 4 8

d/dy
O , O Ductile crack initiation and maximum
strength capacity of UB35-35C3P1[490]
@, Ductile crack initiation and maximum
strength capacity of UB35-45C3P1[490]




2012/11/13

BABEE @A/ - 0xE

—e—Flange | ObVious plateau

E 30— Web phenomehon g

& £,

5 £

£ 200 ] ESl

L i ]

< 5

0 10 20 30 10 15
Half Cycle Half Cycle

(a) UB35-35CR1P1[490]

(b) UB35-35C1P1[490]

Random cyclic loadings ~ Regular cyclic loadings

BHEEOZE

1k

—— First carthquake
- -~ Second carthquake
O Ductile crack

initiation

Ductile crack initiation

occurring in the segond.
earthquake -5

UB35-35CR4P1[490]

1E B OMBETEEESHNECLAD, 2B B OHE
(BIZIE, BWORE) THIEY A VILEFH X HHIE
MNREELSS.

4

EESHE

-45yh 5 B ZZELL (56y) ~
HETPICERAEEFEDL -

s %%ﬁ@s%
BiEEZLZfi(56y)ERILARD -4

ol

EMHRR

HE-ENRREBROM AR

1DBID ZE L (46y)

.
iJﬂﬁEm\

ERERRAER)

EMRERERBERRER

BEEREARET HRICEMLSEARE |

AR | HE/a—L | EEEERRLS J5 50 [ 56 A R
1949V -60y FAELEL
UB25-35 | 3#44)L 50y (144 )L8) FELGL
TERIE -58y( 314 ILH) FELRGL
1949 -4%y 65y
UB35-35 | 34441 -4dy 244 UIILE) -50y (144 ILH)
ERIE -50y( 294 0)L8) 58y (4% 14ILE)
1949V -4dy 55y
UB35-45 | 3444)L | -3dy(344JLE) 43y (1891 8)
EIRIE -50y (29 (47JLH) 50y (29 149)LH)

EMEREBBEROEERHDEN

KRR Elﬁ:!iﬁitﬁ E!ﬁ%lﬂgfiﬁ
'he, ﬂﬂ 'he, b

UB25-35C1P1[490]

az llalf cycle)
UB25-35C3P1[490] @6 half cycle) - -
UB25-35CCP1[490] C h:fcyde) - B
WEERRHCPEEN) @ lmll'-cycle) a1 ll;l‘f‘-ycycle) 3 half-cycle
RN @2 h;:fs-ycycle) 25 hall’-ycycle) 3 half-cycle
WLEERREEC O R “ hall’iycle) a llalsl‘8 cycle) 3 half-cycle
VBRI [¢] lla-l‘:' cycle) © half cycle) 1 half-cycle
ULEEAEINEE) as h;lf-’cyele) a9 llall' cycle) 1 half-cycle
ULERR O] “ lla_li:‘éycle) A3 half cycle) -1 half-cycle

a7

EMEREBDEROEERHDEN

EffERAER RMERESE R LIV
(e, ae) (4, 1)
UB25-35C1P1[490] a h;ff}c yele) =
UB25-35C3P1[490] @6 h;ﬁs’cycle) -
UB25-35CCP1[490] G h::lsfscycle) -
IR SRR [t] lmll'-cycle) a1 ll;l‘f‘-ycycle) 3 half-cycle
RS RR I @2 h;:fs-ycycle) 25 hall’-ycycle) 3 half-cycle
RSO R “ ha-lsl'-sgycle) a hall‘-cycle) 3 half-cycle
4

ULER AT [¢] hall‘-éycle) © half cycle) 1 half-cycle
WLER TN as h;lf-i:ycle) a9 llall' cycle) 1 half-cycle
ULER O] “ lla_li:‘éycle) A3 half cycle) -1 half-cycle

48




2012/11/13

EMESHREBMEROFELERHDEN

ERERE EERBER RAEESER

(e, ae) (e, 1)

UB25-35C1P1[490] - hﬁi o ; i
UB25-35C3P1]490] 26 byl i A
UB25-35CCP1[490] W i i
CEREETHLACE) @ h;féycle) a hfl?-ycycle) 3 half-cycle
UB35-35C3P1[490] e h;f_ymle) o5 hj‘;’iycle) A mabesele
UB35-35CCP1[490] a huﬁi{we) @ h:&y o Shalfeyele
UBassCIpil @ hfﬂ“}i‘ycle) © lmfzéycle) 1 half-cycle
R (18 halfeycle) 9 h:l?—ycycle) 1 half-cycle
UB35-45CCP1[490] O e nafziyde) A haeyee

ERERLME A

1.7+ q 1.7 4
>‘L67 B 1.6 4
T 15 1 s 1
T Tz

14 f 14 g

3l X e | [ X ]

‘ O =#kn 3 0 ShEs

- 5700015 200 25 30 I S T TR R S )

7 7 J51) & 2% & (mm) 7 7 VY5 & R S (mm)
(UB35-35(18-1)L))

L8

ERERLME AN

1.7) 4 1k ]

1.6 : 4 16k : ]
>
S ! 1 £k ! 1
= 1 = 1

1.4 1 1 14b 1 ]

!
130 X Local buckling oeeneepoint 3L X Loch! buckling occurance point |
O Crack coalescence point O Crabk coalescence point
E P W R T
! 510015 200 25 30 1A 510 15 20 25 3
Crack length in the web-direction (mm) Crack length in the flange-direction (mm)

1 1.

17 17

1.6f 1 1 !
= ! > 1
Z s 1 1Z15 1
= 1 = 1

1.4 1 1 1.4 |

X Local buckling ocgurance point X Local pucklin
X ] 2 g occurance point
13 0 Crack conlescencd point 137 B Crackyconlscence point
T T ) T
I S [ N T T VS 571001520 25 3
Crack length in the web-direction (mm) Crack length in the flange-direction (mm)

SHREL-EREMAN

93999z THED

BMICETERLELE, SELTHMMET F40

ERRE-EREMETN

ERARELTHLELISHAETIZEELLL
E 2

ERRERERBRBLAGIMERFHEIREMA
. B
BAFMERICE TSR Y

T T
\ N, NN,
H, masosf Ny 000 =G
= E "Fdilure
» i 1
1 .
sied L
! - |
Wide s
! ide safety mprg DI
0.5+ S R P
0 | | ! I
0 5 10 15
Half Cycle

N,: first “visible” crack at flange-to-web weld, i.e., ductile crack initiation in
the web-direction;

N,: first “visible” crack at flange-to-base weld, i.e., ductile crack initiation in
the flange-direction;

N;: web-direction crack propagation into base metal;

N,: flange-direction crack propagation into base metal.




2012/11/13

HEDEEHRIRBEEZOMEELER

Part IV: B{ELSaL— 3> EBEE

SSEMERD
VI AHEPREDBIELZ2aL—ay

UY HERRHE

HYBMHEVTH

RARGHES =
e RARKES BRUAE S B
W cHltic, I T FRADER

e | MNELL
iy

EROKRE—E
KEROEREERR 5

N
2SO

U9 HEREHE

150 ; :
b & —o—18
7 £ —e35)
—a—55,
100 78y
- —%—95,
K
5
sof
0 booo0 o o
0 20 40 60
F43 7 & O B (mm)

BIERAIDS DR DEA RV T A(UB25-35)

AEDERBITIRVBHTOVS AERNELL

Detailed method:
|" SILETFILIYYRETIL

REZX

Simplified method:
RERERAVEIFPAN—ETIL

EAREEOBE
— BTETIV| WA/ B2

[Detailed damage index- [LGI Regular cyclic
based evaluation method EVEIVSH loading
DDIM)

[Enhanced detailed Shell Regular and
damage index-based analysis random cyclic
evaluation method loadings
EDDIM

[Simplified damage index- |J1134 Regular cyclic D= C'Z(ﬁ.gw , )’"
based evaluation method EUEINUEEE GETH T ’
SDIM) £=373

Modi e— = — e
odlfieq simplified Fiber i Regt.llar cyclic D=C Z(ﬂ‘f,.”- )m
damage index-based analysis  loading . _
B=1LIR, +1.IB(T]71.34).70.0751
o

evaluation method
D=CY K (B¢, )

J(MSDIM
p=11IR, +1.1s(}i]71.34170.o751
3

=
Evaluation Formula

D= C'Z (Epm‘

D=CYKe,.)

[Enhanced modified Fiber Regular and
simplified damage index- FIEIVEY random cyclic
based evaluation method loadings
EMSDIM)

60

10



2012/11/13

I LETIV-IYVYRETIVIZESKEE L
Predicting ductile crack initiation
using shell model/solid model
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Predicting ductile crack initiation
using shell model/solid model
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