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Fatigue Failures

20Failure
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contribution ~ Wel to datak of repair
Repair Cases  on fatigue failures.
Members '

References

This web site is a user participation database of
repair cases of fatigue failures.

Any user can obtain information about repair
methods for fatigue damage.

And any user can contribute repair cases of fatigue
failures from "Contribution".

A part of this database is a result of activities of
International Institute of Welding, Commission XIII,
Working Group5s.

We are glad this database is useful for you.

Tokyo City University
Advanced Retrofit Technology Center (ARTC)
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ORIty Contrlbutaon
c.jp/free_database/index.php?Contribution
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Search | Recent changes | Help ]

Name:

Subject: |
Back to Databas
e of Repair Case
s of Fatigue Fail
ures
Submit
Sample ’

Sample? (2014-03-20 (Thu) 05:40:08)
1. Field of application

Steel pier at the third line of The Metropolitan Expressway,
Japan.

2. Circumstance of repair

Fatigue cracks were found in welded joints ,which were at the
corner of the steel bridge pier,in 1997,

3. Types of structure

Front views of the steel piers are shown in Fig.1.

sE =t ;
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b) Repair cases (#1EZ54)

Repair cases\ZI3JE 75 & KPR OFHIBNEE SN TND ., KT —F _X—2 | ZEFK I TN D
FHNI R TBEICARSINEEERPD NGIE LT b DO Th 5. [EPNEKE, ENEGER,
SMEGE, SHRIR, SHEUED, (B3 TR L T\ 5. INERFEFIEITENE, ENERE
MOTHG] (64FH7) , EWNEER33F] G3KER) , MEAMER61HE] (44fF2) , SRR
2754 (19K , SHEUEH 1G] QAUER) , (HESASES] SFER) DF204F4] (176
B Thd. FFFITBRA D LT MA TN—VAERL L TWD. FHEA ORI, F
AEDHE LT WL DI, TEORTRICHEEE L, SCHR3) & [AfkICR2-10@0 & L.

Repair casesD FEfff (Steel bridge on road way (bottom flange) DWebX—7) % [K2-41Z7~K7.

F2-1  AHEHIOFCRERAD)

1 Field of application (B & P )

2 Circumstances of repair (fH1E o JE FE)

3 Types of structure (&)

4 Details of loading (fof B FEJH)

5 Description of damage (BEOBE)

6 Repair method applied (HlifE 5 %)
References (% k)

s g - 5.Description of damage '
W ToKvo cITY ft(re‘el b‘l‘-ldge on Vrgwasngay (bo,ft?r? f',a"Q‘?) Fatigue crack was found at butt welding of bottom flange(see photo).

20flange%29 Cause of fatigue cracks was as follows:
[ Front page ] [ Edit | Freeze | Diff | Backup | Upload | Reload ] [ New | List of pages | Search | Recent
changes | Help ]

* Welding defects included at the time of fabrication.

Steel bridge on roadway (bott fl )’

1.Field of application '

Steel bridge of roadway bridge, Tokyo, Japan.

2.Circumstances of repair '

Fatigue crack was found in the bottom flange in 1988 after 15 years of service.

3.Types of structure '

The outline of the bridge structure is as follows.

« Span length: 31.0 m
« Structure: Simple composite plate girder bridge.

The number of main girders, which are spaced at 2.82m, is eight. 6.Repair method applied '
4.Details of loading ' Bolted splices were installed as repair(see figure).

Fluctuating loads due to vehicles live load.

[X2-4 Repair casesDFC# B (Steel bridge on road way (bottom flange) D Web~—3)
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TR R—=ZADETON— D ENZ “Search” RA¥ U ELE S TW5.  “Search” %7 U
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FrEINb. filé LT, B2-5(c)ic “Severn Crossing” @ “6. Repair method applied” DFi57 % 7~
T FHR—TORTHF—U— NIEAINTERRIND.

Z DX HIT “Search” BREAFIH T 2 2 & TRIHF I IN B ERAERT —Z X—=2An BT
HTEMWMTED.

B TOKYO CITY
universiry Search

[ Front page ] [ New | List of pages | Search | Recent changes | Help ]

Key words are case-insenstive, and are searched for in all pages.
©® AND O OR

(a) “Search” O F—U— KAJJHHE

TOKYO CITY H
B oK <y Search result of box peening

[ Front page ] [ New | List of pages | Search | Recent changes | Help ]

These search terms have been highlighted:box peening

« Daniel Boone Br. (828d)
« Severn Crossing (806d)

In the page 3, 333 pages that contain all the terms box peening were found.

[box peening © AND O OR

(b)yF—T—F “box” “peening” DIRFRIEITHER

« In case of trough to deck plate.
6.Repair method applied
L L Repair for the trough to deck plate joints was to replacing the 6mm fillet weld

« In case of trough to cross-beam. with a larger weld on a machined preparation (Fig.6). This repair increased the
fatigue strength from BS 5400, class F, to the above class D for stress in the
Repair was performed by increasing the weld size, replacing the fillet by web of the trough at 15mm from the deck plate.
penetration weld, special jigs and drilling equipment. By means of repairing,
only a small increase in fatigue strength could be achieved. The repair finally “*‘”“f:"" Vaing
adopted was that of fitting a steel strap around the end of the trough on each
side of the cross-beam (Fig.5). The strap was fillet welded to the cross-beam t Adjuvatle el fclower
and trough in a controlled sequence. The weld toes were then treated in the Deck plate =

most highly stressed locations. Hammer peening was used initially, but,
alternative processes have been investigated due to the noise and so on.

Figie A0 WELD PREPARATION

This repair showed the required fatigue strength (class D). .
L LLESE ]
— /)
i
FEAR WELD
& 5 A
= Prcumatc
T, Sty 1/ ¥ WA weke
75mm
/N ] i
Wt o0 harmer ponad 1 o wetes o |
and aross-beam (40 mm lm”) .y l p
Bomom fange of EAcgo / g

Fig.5 Welded strap repair for trough to cross-beam joint. s X :
Fig.6 Trough to deck plate weld repair machine.

« In case of web to deck joint strengthening.

For cracking of the surfacing over the longitudinal web of the box on the Wye
Bridge, the welded plate stiffening were carried out (Fig.7). This repair indicated
that stress ranges recorded under normal traffic were very low, and estimated
fatigue lives were well over 120 years for all welds.

(c) “Severn Crossing” ®>Web~2— (6. Repair method applied¥%y. F—7 — R “box” ITH 4T, “peening”
IFEATEARRIND)
K2-5 “Search” HEHE
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A removal of crack
(FHDOBRE)
B re-weld
(HEAE)
C surface treatments such as TIG dressing and Peening
(TIGRLERRCE — = 72 L D R TALER)
D  re-weld + post weld surface treatment
(PR BEAIE +3% T AL ER)
E  bolted splice
(REARIC L DHHE)
F shape improving
OBk EEE)
G strop hole
(Aby 7 HR—)
H  modification of connection detail
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WIETIERE, 752Uy MERI 2 —F— okt (©2-6() <, MHMIHROE
BRI &7 % 7 L — bk OWBEETHIC I 5 REARIE O IE ) K& PO X5 Iz,
ST I IS N 2 ST B & 5 Tk 2 S0 5 WIS L TH 5.

g) #WEAZEG (R by FTRh—IL)

2 kv FR— (R2-6(d) 1F, XHOEMBERILT D2 & TISHETEEML, XZoHE
B BB b5 2 L R R BT H 1, WIS HTRRE O Bt it O RUEIC B 2 255
DY EDIRRRIIRE LTHLSND ZEREWMHIELFETH L.
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h) ##EAZEH (EEWT 1 T—ILOEE)

WEHFIERL, MTERA»OEERERECTEED AT + T —VOERZEWRL, #iE
JFEERCF & 1%, #iEX5T 4 7 — oSO ZE TR SN 5. K2-6(e)ik, Y—/17 L —k
DVEPEENFAE LT 5 2K T 2 HEFEHZ2 R LT b O TH Y, LETER L 0% Y — /v

Tr—bemhRn P ERWTAIETSHS.

AT
LLinER & ITET S

(a) FHEHIEC (BE—=2 7 D)

BHTIS0Y

YIHEIFE
r=50mm

(0) MEHIEF (HlktkE)

IHFTISUY

FHTFISUT
M

J45—TJL—k T T T T T\~ -

Sl
Ti5 0B A 1R ER
(HREZELER)

(b) FHESTEE (REERIC X 2 HE)

BHER

L AHE B FIT B OV 58 51

(e) MHENIEH (AT « 7 —/VDER)
26 fESIEC, E, F, G, HOA T v F
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WFREDRKNCONWT S, CHk3) &Rk E L, F2-3127~7 Causel ~Caused | Z/05A L7z, 57
5 D5 K 73 Causel ~Caused DI DO ERNTHL R T2 & b 5 FHNT OV TIE, FHE ORI
XV, FLHRRICHEYT L HDIZHELT.

+&2-3 RGO

Causel Welding defects were included at the time of
fabrication.

(WO EA

Cause2 An inappropriate structrural detail of low fatigues
strength had been adopted.
(VR 5 3R EE DIk E F7 1 7 — L O

Cause3 Stresses and defomations unforeseen in design

occurred at joints of members.
(FEFFTHRE L TR WESISRER)

Cause4 The structure behaved in a manner not expected such

as due to vibration.

(RO VE R BERREATIZ L DA R )

2.3.2 BEREICLSHEE

IEFFFNZ OV THREIRRIC X 2082 T- 7. BEFRKR OB %2 R2-710r1. g4
Tl DR Z2 7 TENHEN ] 275 L, Cause3D350%% (56, KIZCause27328% & 72>
THEY, 2O SOFRERTEEROR3ME EDTWD. FRICIE TEN] OFFIORE S5
ELERERE, T OFBIOHLE SIS s Lo b Lz, S TldCausel DIEHE
DAREEZEFRNETHERNEZVEERE 2> TEY, TEN] TiE, Causel ZJFIA L 42 HHIE
Wi, BTG 2 RS &, WAMNTEE, ENTIE, EEORESZRRE &3 5 HE oS D
RN ENGND.
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2.3.3 EEREEBEREZOHEEE

INERFEBN DWW THHE TIED IR ZAT > T DB, HBIEJFRIR & MHE T L OGO 5340 2 Fi -~z

K2 A~HOMHE ST 1E, #Hithh A Causel ~4DHEFHE, NTLDORE SZFHE L L= T L
F¥— h 2 E2-8IZ- T

Causel R &, MkFELNOERDRE TEZOIBEGIT 4 7T —VELEET L5 “H %
MU= H13 2 <, WITHEERIZ X D4 “B” 230,

“‘H” OWET 4 7 —NVORREIT 2 72DIi2lE, BERERORENRAIRTH L. TFEOHE
FEHTEARCBIS E BT o) LIC X W RERROREN LT <72 b, “H” OESEZEHRM
TOHFEBINHERZ TNDL D EHEEIN, A% BML TN EBIHND.

Cause4 q W

Cause3
IS
g

o
-+

Cause2

Causel

A B C D E F G H
WIEHIE

B2-8 HEEHIA L LUK 2 METEOMEE DT

2.3.4 HAFHEBEERREOBER

B2-9ITHERIA B DO HEFE R £ TOMPEH L BIEFHIE L OBRZ R,

K2-9(a) & ¥ Causel DIEHZO A BAIZ L 251X Cause2 °Cause3 (2 L~ D FNREH L2 5% FL
INTHY, EHBEETICRTOFEFNRFE RSN TWD. IREVZFERK & T 5315 % 7~ 9 Caused
2725 L ZOMMITE HICRE Y, HIFEE TIZETOREFFDE LI TV D (B2-9(d)) .
INHDZ Lnh, fHOROBRE TR SNIRFRGIC OV T, i@ L ORRZHE
LMENRH DN, TORKE LT, “WEORES” X “RE” (ZOWTEI LENDHD LER
LbhLb.

X2-9(b) & (c) & © HBEFHIH D 2\ Cause2 & Cause3 1 LA 1540 L2 ITHIER RO —7
Mo, HEH4SFEE TITUIEETORENFERL SN TS, U Lo Z LMK L BEHEIO
PR OBEREZ R LIZE2-100 6 b @Al 5.
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(c) Cause3 (d) Cause4

29 HHEIFKBIOHEER R E TOMMEL L BEFFEE L ORER

100
90 r
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50 | -eo—-Causel

40 | ~o-Cause2

30 ~0-Cause3

SEH D RIBELE®)

20 —e—Caused

#
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HREH

E2-10 A L BEE O RBEELROBER

2.3.5 BEELALIZKEZNE

ISR FEFEE D “UREHBEDOME 7 ¢ 7 — /L O (Cause2) ” ZFIK & T HHEH| L,
“EREFCHUE L CWRUWER IR (Cause3) ” & JRIK & F 5 FHFNCHONT, BEFEL~LICLD
SEEATo. ZIT, AETIE, FHEELIMTHT 20T ERHOY A X, RiEER2-4D
K OIZEF L7z, Cause2 & Cause3 IR L~k T 5 ZH DT A X, SREBOERELEZ TV
L. BEHTPRRED T2 v b & EMT = 7 L OBEER, Y — VT L— & T 7T 00 L OB,
HTs el R & R O 77 & AN et G & 72 % Cause2 DI J5 & Z41%, FHHERIC X BIGHIC LY
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FHTOWEMEREI AT 2 RN D 272, SR EMITSmmEL EERE LTV 2 REEA 15
LAULIVOBRBAHEEREME L Lz, —F, Vo7 Xy v 77 b— NOmEMMRAIM & M & ovass
H DY I & PN TR G & 72 2 Cause3 DI 7 & ZUT, P77 ERDBEHMBRICOIE VR L TY,
7212 B EMTMEMERER S BATT % = L3Ry, £ 2T, NI SmmEL EER L, 7o,
RGN EL U TR Z G L ~VIVO R EHE R & L7, “HER G A E(b Lo kee”
LIE, 7o & AT EMRIA & FHT Y =7 L O LS DIAE LT T S HOMER T N7 Z
YUHNIE L LTCREEZEIR L TV D,

Cause2 & Cause3 DB O L~V DEIG 2 F2-111278 9. Cause2 TiX, 1F& A EOFEFINE
BLAVUIVICEL TS, ZOZ8id, SRICHIo- TS, BB OT v b & FHTE O
WS, Y — VT L— & T 7T DL OBEET, HimblR & EHEBIZ OV TR IC AR E
TOMENSDLZ EAETREL TN,

—J5, Cause3 TITHE L~ILIVIZE L T D HBNTA L 220, IS & L CTidCause2iE &%
STIRNWZ ERG0D.

R2-4 AKWFFRIZH T HHE L1 D EFE(Cause2 & U'Cause3)

SHOVAX, RIE

X4y
Cause2 Cause3

EXY AP xZ70 L

I i

AN J‘% z DE 1123 TN J‘E“’—‘ N :EJ]
0| uimepp PR SmPRE DRGNS F | X B EEEE — R NI £oC

AL TWAIREE WHIRTE
XS smmbl VA — I |XZIAREE —FAEREL,
R I T T B SR R L L VB R
RN SmmIL FHER L T A RIS mmEL EEREL,
M ikl S Do, HEB S AL T SR
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40
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2.3.6 BEOFEGDESE

R AN Causel & HIWTF S 72 FHAFFNZHOW T, IBEO R BA OREA TRz 0IE L
P EWERIRARRBEE O RIEE Th o712, ZhiL, THEWEBMICRWT, BT EnH
SIBFFICEIT O SND Z LR RBESNIZ OB T ENZHNZDE EE-T-H D
Thod. ZOREIHUEHIIEZ D TE LT, MG AED D &, ERTFIALIERES ORYE
BHICLDEHNI S SIS 5.

2.4 FEDH

KBTI, FIHH D E OWGUI SN AT RE 72 $kE DI G715 L fHIEFEBI DT — 2 N— 2 O %
179 & &I, MELLLT —F =22k L7 F=HIc oW T, BERKIC L 505, HERRK
& MHESTIEDOM AT D0, BEIRKBIOHBEFE R £ TOMMFEL L BEFFK L OB, H5
LUMZ K D50, WHEOARES O & FHEIC >\ Toth 2T o 7.

AREORREZLIFICE LD D.

) Ty R Tar—hE LTWIkiE oo T v VS BS 25 AD—>Th %PukiWikiz 2l L, Fil
A 23 ORESET SN T RE 72 3G O J7 15 L MHEFHI DT — 2 X— A ZHE L=, HEE
LT =82 _X—=2D7 FLAZAB L, Web7 7 7 & JIV THATE Ot b 3B wl R 722 B2
BEaBE LT, Eo, RO T —Z = Rk S AT T SIS Il O F451) 2 2 X Sk
A 32045 L LT

2) W LIRS W T 2 T o 7o R, HERRKLE LTE, REFTREL THRWIEH
REBIZE DB D (Caused) M bZ <, WITARWEFTTRE OMTFT 7 — /L OEMIC &
5H® (Cause2) ML LMo Te.

3) BERKICHOWTERNOFEG LA OEG & 2tk T 5 L, WEOARGICEIZHD
(Causel) DOWHEFHI W TIEL L, EATIID W ER0holz. 72720, ZD4y
HZIIEEITE O TR 6T, TORBWITEET OLERH S.

4) MEHFEDR, HEELUOOEERBERE TEETDEST T AT NV EERT L LA
M 2FGI B2 <, WITIRERIC L DMIENRZ N2 ERnhoTe.

5)  HEEHEREBOBEI R E TOMMNFER LT /ER, BHEOREAIZ L 5 b D(Causel )13t
254 H TIT, IRENC LD b D(Caused) i TP ISEFE X TICHEA SN TEY, HAHOROERE
THEALENTWDZ ERNghoTe. RWEFBEDOMTET 4+ 7 —LOEMIZE Db D
(Cause2) &&al THE L TWRWISTREFIZL D H D (Caused) 2OV TIEHEH15ED
LAHEITHER RO = RV, HH4SEE TIUITRTORERERLSATND I L
MoyinoTz.

6) UXERFHID 2\ Cause2 & Cause3 % JFK & F 5 FHNZ OV THRE L~V D FEE T - T2/ R,
Cause2 [Z DWW TII RN E LIV E 7z, Cause2 ZJFRIK &3 2957 & 2%, &N
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RS D &, EHTOMEMERBIRIZ D708 5 AIREME @V oo, WRIZH Tz > TITE YL %

BRI NSICERIT 20BN S 5.
EHEORBEZRN & T 5HFNHOWT, WX MOFEEE %
TR PEIC BT, BN L ENTZEHMNNTDICEITIOD SNSZ Ll ymEsans-

7) FARTAER, FOITE A ER,

Z LI D RERT AL ORBE TH T,
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F3E EROAKRBRICESDKHMEEERDEMH EEHTOMY AVLEOKRFEET—
BR—REZFDHH

3.11FL®IC

T, BRARBTT =477y N7+ —LEROWVMADED LN TS, BEnrbo Y
TNIRT =BT PANT—2L LT, T4 7T 7 +—LITHAE L, VA 3—22/] ECfif
B, T 252 LIk, MFFEHODRILZBIRL TV, KIFETIE, BWMEEOT —% 7
7 v 74— (-DREAMs®) 72 EEHBEIO T T v F 74—k OM#EIm, EHEbEEE R
DT D EMT & BT & DI GV AT D97 S H/WFEFH(E 31) 27 —FX—2 kLT
Z DEMT EREHTO LY S UNE O TR, m%ﬁﬂ%ﬂwnﬁnmbio T, FMTO Mtk
ERAESEDAREMEOBEWIREGET— R TH D 119, Z Oy & UL M OTER EIS KT 5
I TH Y, KE7: ETiX load induced fatigue & FHINTWAIEITE— R THS.

Z DFEMT L BT & OELY B VEIZOWTIE, BFE O 'y MREZ A 70130, Hx IefiET 1
T AREHAIRTWDM, oL, ZNO0OREFEEIXELS, e, #ET 77—z kv
ZZN DI T MTIE R ORFHIB W TR RE NI AN TI 2o 7e 2 EICEFT 5.
ARETI, i%kﬁ%k@ﬁ@Aw% IHAELTEBREICER L, HEER GRmREER) 24
KILTeT —HR—ADWEE L, T2 _X—2Z O HBESITRERIC O TR RS, £z, 7—
5N~X:i%L%@M%%ﬁ(ﬁ§,ﬁg%ﬁé)#ﬁﬁéﬂfwé;kﬂE,%ﬂ%@%ﬁ
ZHWT, P SO AETAGIS (MERERT A7 A) Rlc7my 52 &C, HIK B
S E GBI O TRZ D0 2179 & &I, BRT & O BREEMMR Uk & & 24584 &
WZDWTEEEZITH

i B 53 B A AT T i =

(a) LA ' (b)) =2

3-1  fPESYEAEHT & FHTE DELY SV ERDYE 57 & 2L
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3.2 EMTEWMTE DY BELEIDRFI ERICET 5T -2 R—ADHEE

3.2.1 T—AR—XDBEEAH*

TMT ERMTOED A WVERIZ BT 2 R ET — X X— A DELRIE, BEFD — o057 — % % H
Wz —lE DERRIBE~ 274 £ TO B mE I HBERRICBITTD 7 7 v
BT —% ) Thh, £ZI10iE, HOFHE, &HE, BAENME, LA TIDZREOEFEHRNE E
NTW5. 99— T EHTEET—%] THY, EHrAL, }%%é FHTEIBE 22 & DIGE:
Wt e, SUERFOmAE R, BUESEL, B, EAMFEOE S, WHE - RE, LEHIID2
EMEENTNWD., 2O o7 —X &= HBOERTH D B TIDTREEA T 2175 Z LIk
D, M EHEMT DR AW X RDT —H R—RABER LT, T —H_X—=R[LT7 7 A )L A
— B THERL LT, B S WEROIE S 2 2550 T1,184H Th 5. [3-210F — X _X— 2 DREFF1ED
TN

@ MPHE 13 4~ TR 27 £ TO B EImERIC I 5 SliEa
MEICBIT D2 T v 7 R —4 |
CEENDNH . XHOME, XZE, RANE, EHIID
L x2S 55,860 i

@ [ EETAEES—4
CEENDIER  ERAEEE T (AL, e S, AR

AE R, BERAE, B, EREEOES, BE - B
EFHITID

% @9 B RO FE T ID T o0T — & AR T
|
BEHEHT—F <=2 (7 ANA—H) |
l
faf A BORRAMT & FEMT & DELD G NEROYE 7 LS D
X2 - 1,184 {8

B 32 F—HFX—2DOMHEGSE

322 T—EAR—XDHE
F— B R_R—Z O EH A R3-3R Y. EEROLEMICIE, SREORERE S, B4, BET
m,ﬁﬁ-ﬁﬁ BRI, RN, 77 v o, FRER, BELSILBRRRIND.
EEAAICITES, bR, BAMKHOTEL EHDORA v TFREREIND. AKX, HEL X
VOFERIZ DWW TUTIRIBLAE DR T — Z =R > 7= 3 O CRfk 4 5.
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3.3.1 #£Asq4TLBEELAL
a) TA%4 T0ONEE

T OB B TR AT D B AT EUREAT & T & OB BV OMEE T ¢ 7 — /L & SCHk
1N A2ZEIZLT, B34 12777 Type-A 75 Type-D IZH¥H L7=. Type-A [ A A T v F O
WEOENTEy MEFHIETHD. V=T OMMAN AT v MR TEY 17 b Tn
5.

Type-B 725 Type-D XV = 7IZA Y v M &S, Miffi DO T 7 T Va4 2z 2 Y » M2
AT 2T 7= Thoh. AV v FOUEBIZITIANRIT N TEY, ZOKRE S LELY
BXIMEETHD.

Type-B I8 10mm FREE O/ NMLAR T GNIEETH Y, 077 2 a \mici LEEsn
PFET DS TH D.

Type-C (X2 20mm FREED A H T v TIRFR T LN ETH Y, (O 7T va NEic@mL
WHEINFE LR WEE TH 5. 0 LIEBIER RO EClishiTng.

Type-D IZ Type-C DA Z v 773 FANZAR L L TR HNBETH Y, 077 v ang
O _FANTE UEEEERMFAE L, FANZE UEBETNHFIE LW EETh 5.

ED XD MEET 7 —VERMT 20003, FEMRGTOBRETIRO b TE L. Lz -> T,
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UL ORGSR, B, LIXICE D, #ET ¢ 7 — L OBRMIZHOW TOMAA3FED 5
o, 207, ZZTIHEHEEER 2R TORMEET « 7 — /L OFSHE S ITHE TE T
A%

web

penetration
'Dla

web

penetration
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penetration
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(Br#—) (AR LT 5)

3-4 AT 4T —NDOHFED

EEAE R EORH G "OTIEAE v MERT G &k, BilY A 7T HERIZHES N,
HZEHITERA L2WVE ) BRRVEET 47— E ST 5. TR 11DIC L D 2D DR
HiEHTEL D BT o T — ATk 2 ERMTRERIC L, Type-A 1% G kATl 2T 5203,
DT 4 T =IO TIL G %k A Fla 2 5758E THh Y, Type-B 1% H %4k, Type-C, D
I3 H &k a2 L2 WEBRER Th - 72

b) #BIELANILDORFE
BEL~LOSEEZE 3-5 1077, BEL-VL T ZRomMaELekEThs. BEL~L
MEIEZR I (E— R NICE E > TWAREDXZITH S HBE L ~VLINT X 2054412 Smm

f 4

(EHZL)
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REE L7IRIETH 5. BIG L~ ULIVIZE AR Smm LU EHER L7RRETH 5. 205y
BT ERMT ORI 3RER "I EESWTHIE L7, SCHR 118X LUV T & LUV IV DEERIE, %
B EUPRMIBRA LIRS E LTWD2, 22T ESmm & LTWa. EHRRIc LN
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penetration
Tpr-B Tpr-A
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a) 024 J0EE

2 L184 O X2t 2N 2 A4 TOBIGER 3-6 [ZRT. AH T v T OmEE O
v AT THD Type-A I %% 7z, ERPFEAEL TORWEFTH & O Type-A DO
DB 7etgiE e L THEE<EHEN TV A TH L EEZX LD, IRUVT Type-B 23 13% T
HY, Type-C & Type-D 28 7%, 8% LW HEIGTHHT=.

b) A% 41 TLEBEEHELANILOREER

KINMAXATEHRE LV EOBMREZRT. RLIMEDOXHD 5 L, HE L~ IR
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DMFIE L 72N o8, & SR EZ IR OO B TR R LT WHEE TH 7o E B2 b
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TOKYO CITY - =
ey Database of Repair Cases on Fatigue

Failures

http://fatigue.civil.tcu.ac.jp/pukiwiki/index.php?Database%200f%20Repair%20Cases%200n%20Fatigue%?20Failures

[ Front page ] [ Edit | Freeze | Diff | Backup | Upload | Reload ] [ New | List of pages | Search | Recent
changes | Help ]

Contribution Welcome to database of repair cases on fatigue
Repair Cases failures.

——— ——— ——

References This web site is a user participation database of repair cases of fatigue failures.
Any user can obtain information about repair methods for fatigue damage.
And any user can contribute repair cases of fatigue failures from "Contribution".

A part of this database is a result of activities of International Institute of Welding,
Commission XIII, Working Group5.

We are glad this database is useful for you.

4-1 5 —H&~X—Z D Front Page

4.2 BV I FORFE

BY 7 bOEDHEyOBFEIL 3D F— 2% Y 7 F O Unity & 2. Unity 127 — A6
YT N THDHD, Bl Tk 7208 CRIH S UGD TV 5. iz, EEOSE TiX Unity
Z T 3D AR 7 77U RBRFE ST D 12D, F 7=, Unity (48R —L & OEHEIC 655 T
THY, SketchUp 72 ED 3DCG Y 7 b U =7 CYERL L7 3D €7 /L% Unity IZA VAR — 352
EWFRETH 5. ML Tl B ARG & 72 DG D 3D &7 /L% SketchUp TERL L,
Unity {24 »AR— bk L7z,

T, Unity 1213 Asset & FEHIND 7 —LBAFEEZITO 72D DY YV — A D Web FIZARR S
NTWD. Asset ZIEHT D Z LIk D, BIROBHEKIBICHET S 2 ENTES. AHFET
FRHE DRI 20 E (LU, BEARE) ORAR=a AR —% 2 T Asset ZTEMH L, Unity
ETCEEEZMZ S Z LT, BlERMBE L UCRIE L. #E Y 7 MEOHI#IX C# & Java Script
DTuT T HZEVIToT=.

Unity TR LT 7 U 7 —3 3 >3 Windows X° Mac, Linux 72 & DO#H¥> OS ECA &
R7a—rE LCHIHRREE T2 ENTED. S6IL, V=T 77U EHoTA U H—Fy
FNefrllexry N\O—2 77V r—va (LR, Web Player) & LCHRIHRREE 52 L
INTE D, RIS TIEZ < OHIMNEDPFHTE 5 L HIZB¥ L7=#E ¥ 7 b % Web Player & L
TARTHZ & & LTz, 7238 Web Player OFIHIZ & 7= > TIIAIEID A Web Player ZEh{E X &
577 9% ST A4 ThD Unity Web Player %2 PCIZA VA M— LT HMENRHD.
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P EFBEROMER EERFHE L, SUMVREEEE IR Z M 2%E Th 5. FHELIEE TR
FEDPC L SHFFEEDA o H—Fy P —_"—Z L VRSN D . 2E Y 7 % Web Player & L
TART 2L T, FIHEDPC D OSITHKFT 52 Z L R<FMAREL 72> TV D RBARY 7 |k
DRERIFERDO—D>TH 5.
4.3.2 HAREBEE

FERIEEC X o TARM SN DR SR B D — E BB 7oA B R 7 e G 2B ] & B
BRMRB L ERRTLEBTHS. AR L TIIFIAE OPCICHEHE S 4L/ZCRTT 1 A
TUAEZRATHZ LN TEDL. £, 46 THRRLEEREDOILVRGTRHHT 2548137 0
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I Jﬁ‘“}%ﬁ@ Inspector control guide
5 Movement: Arrow key
B QRE

Step up: Space key
(€ ' Crouch and stand up: Right Ctrl key
W,

1Zoom in: Left click
I ‘nspection: Right click
1 Visual axis movement: Mouse
L
\ T,

S e

e

A Status

4 0/10

v
It is judged that a crack was found when"’gu matgithe aim with a crack and zoom in on it
=

X 4-3 FRAEHEEEIC U SN EE Y 7 N O EH]

4.3.1 EEANEE
PR iR B OB & U B RSO ENE, BE Y 7 NOK T EO AT 21T 5 &<, FIFE
OPCICEEFR SN -F—R— RN ~UANMLERENS.

44 ETIELI-RBREEFTER

4.41 ETNEL-1BE

RRRIGE LT ABRIE, RGO — M7 B D —2>TdH 5 RCAE U B MERHTIE & L7z, %HH
%, BB & 0, S I I B RO 2 Bl E L7, £/, A ORRITEIR S MG L L.
R4-4I1ERL L7 KG 3 D3DCGE T L % 7R Y.

4.4.2 ETIAELFEFHER

TT MU LT 57 & ZUTHMBRMTICFE AT 5 BURIEY 70 57 R 10 TR & L7z, W3hud FEfin
T B R=RZ W EN TN D HEDTHDH. B 4-51CFT /ML LT d &Rz rd . SifE o5k
THAEPATH ECHEEY — NIZEERER 25720, S R/HET VOBLITEEE— R
T ME LTz, T MBI Unity 124 AR — M 2 HTEEHED SkechUp TIT- TV 5. AAFFETIE
AR 10 FEH O EHOBRET AL EIT T2, KHEHET VOB, HHEHORE
S DT L SkechUp CTHEIERIRETH DH. 7ok, Z ORI EHETIVIE, %7 5 Learning mode
TITHEEIZF R SN DA, Experience mode TIEF /R IR0,
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4.5 BV I FOFAFE

V7T T W e o TRIROT — 4 _R—=AD URLIZT 7 E AL, K41 DR TRL
7= Simulator % 27 U »» 7 9% & Learning mode & Experience mode ¢ -2 mode % #4325 [k
mFERRrEIND (H4-6) .

BB, THN=XEERRICAKRANLS ORI BE L, BASHIEEE L.

[ TOKYO CITY H
m UNIVERSITY SImU|ator
http://fatigue.civil.tcu.ac.jp/pukiwiki/index.php?Simulator

[ Front page ] [ Edit | Freeze | Diff | Backup | Upload | Reload ] [ New | List of pages | Search | Recent
changes | Help ]

Contribution Inspection Simulator for fatigue crack of steel bridge '
Repair Cases

Home R ) :
Simulator Learning mode simulator
Members

References Learning mode

Experience mode simulator '

Experience mode

4-6 mode &N H| 1T

4.5 1 RIBERREDREAE

B3 LT=20F Y 7 METBERERATHRA O —HOSOEIZ &, I B 4L 058 72 5 BN
MEETHHNE LTND. - T, BEAMRBIIARAEAGOBICMNZ, T7 7V FHeX
R Z AR CTEDLLEBNENDL LI TLLBNTREIE] BITZ 2D K D ICRRE Lic. B SR
B O#ME 1T Learning mode & Experience mode CHLETH Y, F4-1 Dl THD.

®4-1 BB OBREI T

RIRBDEE 1BIERE
BE@ERER) F—AR—FDRENF—
LA ENE F—R—FDHECtIF—
RTYITYT RAR—RF—
READBEH T IADFEE
FRDA—LAY IVRADEI)VY
ik 3=k RVADEY)9I+B D)9
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4.5.2 Learning mode

Learning mode O H AR HZE 239% 57 & HOIEAEML & FAETRK & 2R I FE TE 5 2
LThD.

4-6 ® Learning mode 7 UV v 7 35¢ 0777 WX A MVEENRFERIND (K
4-7) . XA NVHEEIZIE Mission & Control guide 2352# 41TV 5. 2 ® mode @ Mission
(XB 4-5 (2R L7 d7 & /45 1RRiPT, it 10 BT o5 S RIS LT, EERET5 2 & T
5. F—AR—FD Is] F—ZMFTLHEBEY 7 B AZ— T2 (B4-8) .

Inspection Simulator: Learning mode
You are an inspector. There are ten fatigue cracks on a bridge.
Your mission is to find all cracks.
Inspector control guide

Movement: Arrow keys

Crouch and stand up:  Right Ctrl key

Step up: Space key
Visual axis movement: Mouse
Zoom in: Left click
Inspection action: Right click

Inspector
X You can start simulator when you depress s key button.

4-7 XA VI (Learning mode)

Inspector control guide

Movement: Arrow key

Step up: Space key

Crouch and stand Up: Right Ctrl key

266m in: Left click
‘nspecuon‘ Right click

Visual axis movement: Mouse

Status

0/10

X 4-8 EFY T FOAFX— NEH

Z ® mode TIFFIHFIZXH L TET /MU LTS S RO O o M AEE BRI NS.
BT EHDPIRVRTHIREND & & bIg, REWMIIZARY FT74 FBABLEIND. B M2
BETH5Z IR THHEBEMNEREHARRLLLT S RoTnhH. ARy 74 MIR4-5D(a)
~GDIEE T S1 MOHHE D S2 > T— 2T oL &5, ARy T A MBS S
NTW DI X 2L B AR B BEI L, RO TRINTET SRRz A b, X—
LA EATY (B4-9) , £V v 723 L, 2o EATK LTl B Thiuic & f)
ESNDHHAIZ 72> T D, IEL RN TOND &, IR REIT o705 X DIAE
JRA, A UEBAL CHAEMEDZNERHDOA T AN, FECTERBEICEAINIE T ERHOTEL R
T T ERRIRAT A B BDEREND([®4-10). DEGEGRRAT A B TRENDHER
DEHOFETT —H RXR—RWEFENTWD HDOEFIH L TV L. FHFIEE RS NIZATA
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FEBETDHZ LIk, WHERITETL2HMERD DL ZLNTE D,

DRI &R AT A B BERRSHTODIREET Tq) F—2 9 LWl L5274 K
HA, WICEEARTREETERIIARN Y F 74 AL (B 4-11) . BTORITE
ZUTRE L Tl A AT RN E L <1THi D & Mission 78 T 23R 34, Retry & Quit ZEINTE 5
BHEAZRSND.

Inspector control guide

Movement: Arrow key

Step up: Space key

Crouch and stand up: Right Ctrl key
Zoom in: Left click

Inspection: Right click

Visual axis movement: Mouse

.
A =

It is judged that a crack was found when you match the aim with & crack and zoom in on it.

Status

~ 00

49 WEFEH@FER—

- Explanation -
The cause of these cracks is stress concentration caused by loss of bearing
support function such as rotation and move.

Stiffener 4

sﬁﬂene%; hlﬂainglrder Main girder
N

B

Photo of crack A in the database
(Steel bridge of The Tomei
Expressway(at sole plate))

% You can return to simulator by pressing the “q” key.

B4-10 %5 & ZBLA T A K

Inspector control guide

Movement: Arrow key

Step up: Space key

Crouch and stand up: Right Ctrl key
Zoom in: Left click

Inspection: Right click

Visual axis movement: Mouse

I8i8}idged that a crack was found when you match the ai

B 4-11 K@D AT A FEMLoE, SHOICARY FIA4 FBRRLEND
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4.5.3 Experience mode

Experience mode [FHIHE DU BT _REEH L Z2 EOREHRE L T D052 MERT 5720
BB L7=. 2@ mode @ Mission (ZFIHE 2 G1 LT G2 & S1 I A5 5 S2 IS ALl
FPHOETOILEAHET REIMUZFHEAOLNB X, THEARZITOIZETHD. ZD7w,
Z ® mode TiI Learning mode TH/R S V727 & RA R REDOMR LT ERA R E LT
FiElbd ARy h74 boey MIHESLTOZRY (K4-12) .

SO HHETL G1 0 G2l &, G2 O GLAIOE T, B 4-5 D(@)~OITR LIz s
SIS T HEIAETTHY, Ait 85 EITTHS.

PR Az B E TR IOk LGl B A S0 L7z &1l L7z TF — AR — R o
[Enter] ¥—%#f4 &, ZHEY 7 oK TOHMZ RO LWHEIC/ D (B4-13) . ZZTH—
R—Ro ly] $—%4 &, AR REZ R TEE SRR S, B A EEITc k2
Tt B R ERETE L, RO Lo 9y & ZMMpT (10 Epmicxtd- 238 i L 79 97 & R A
ARTEEAFRSND. B 4-14 1%, ZTEE A GLERT 85 &R L, i A L7 @S 19 &
AT, 10 @EPETICRRE S 797 S 2Tk L, FR L7297 SR8 6 @pTo5a Ol B ks R o
RRTHD.

IHIZ, ZZTHF—AR— RO [Enter] ¥—%M7 &, B&E LB HETRTO L Z 2tk
HRL, oA LR roehEerm T ARG R S — PR rshDd (B4-15) .
ZOEHIZ, FHAFIXZOmodeZFIH T2 Z L2 X o T, SSHTOR BB 2 B
H L& T O A 45 Z &N TE 5.

‘ Inspector control guide

Movement: Arrow keys

Steu up: Space key

Crouch & stand up: Right Ctrl key
Zoom in: Left click

Inspection: Right'elick

Visual .axis movement: Mouse

Score

Found Crack Inspection

-~

f you judge that you have inspected all inspection points, please depress the “"Enter key".

[X] 4-12 Experience mode DM (& > MIAR S LZ2WY)
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Ires 1 Y key Hution
No : N key button

Movement: Arrow keys

Steu up: Space key

Crouch & stand up: Right Ctrl key
Zoom in: Left click

Inspection: Right click

DO you Want tO flnlshf) Visual axis movement: Mouse

Score
Found Crack  Inspection

6 19

If you judge that you have inspected all inspection points, please depress the "Enter key"

4-13 #HE Y 7 b O T HIWE R

Found Crack

can see the reslut of your inspection, when you depress the Enter key.

X 4-14 S HE R ROFR

Sole Plate
G1 Sole Plate

G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper
G1 VS Upper

Retry : s key button

Quit : d key button

No.1
No.2

G1 End VS Lower No.1
G1 End VS Lower No.2

No.1
No.2
No.3
No.4
No.5
No.6
No.7
No.8
No.9
No.10
No.11
No.12
No.13
No.14
No.15
No.16
No.17
No.18
No.19
No.20
No.21
No.22
No.23

OK
OK

found

found

not found

& 4-15 Sz HEARR Y — bOFIR
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46 BFVI FEFIALEBERET V7 — FOER
PIZE LI Y 7 O ZRT 5720, ZHEF Y 7 b2 W RIS 2 E 2 21TV,
HERRICHEEY 7 MCET LT = AR T 7. EESOMT 2R 4-16 (T

416  HE Y7 b L#EES O T

T o — N OPFERGITER A L2 v NEEE 40 4, A SHEEE 2 4 ORE 424 T
Hb.

T — MREHEEIER421FTSHEA L L, ETOREEBICOWT 5 AETHEM L 7Z.
QI~Q5 D7 »rr— MEREE 4-17(a)~(e) 1T

Ql T v /r— MEE (B 4-17() 22581 95% (£ 5 H=64.3%, 0% 5 9=31.0%) ®
B DGR RAETMOBIC OV TIIT ¥ A MW bEE Y 7 S OF BB RN T
HHLEEUTEY, HESMERMICILHSNIHE Y 7 NOREPEfINZ B2 b5,

Q2 DT »r— bER (K 4-17(b) 75K 72% (£ 9 .5 =40.5%, 0 HEH=31.0%) O
ZE D FRERAERKEOEMIZONTHET XA MY HEE Y 7 N O NEARIH R T
HHEBUETWDHZ ENDND. 12720, QL E QQOT o 7r— MERAZHKT D E Q2 D%
BY 7 NOXFREN/NED, B LTEE Y 7 b TRARKZ R L TOD O HES & R A
TA KR OHTHY, THFALERBRICKETHREINDG DO TH L7280, FAMIIEE OEAL
PIIHFONRh>Teb D EZEZ b D. FAERK OB 2R D 5 - DITIXWBEO RN B D 2
EMWIMBRD.

Q3 DT A — MER (B 4-17(c) 7B 88% (£ 51 5=66.7%, 0% 9 H=21.4%) D
TEEN, A —Fy NEFAHALZACEE Y L ELTHHALIZWERIZ LTS, T
7T W o THEICHH T 24862038, ACBE~OBIURE FFohitExons. 2
D EFFAEORERE I o72 Q4 T o — MER (B 4-17(d) ICHRINTNLHHDEER
bihvd.

Q5 DT U r— MER (B 4-17() 22581 90% (£ 51 H=66.7%, 0% 58 9=23.8%) @
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At BT LTS LA DBE Y 7 R BFIH L THIZWERIZL TR, HELIEEEFEY 7 b
SOHFFERENZ ERENTZEZEZBND.

42 T — NEAEEB
Q1 (HE Y7 b ZRAVZHEE, 752 ML D8 ORI RER AN OB RN TH 5.
Q2 HE Y7 b ZRAVEZHEE, 752 ML D8 O RERERRN OB RN TH .
Q3 HOFEELT, A ¥ —3%y b2 LE THEY 7 b 2FHLTHREV.
Q4 DHOPHET THE Y 7 b ZHH L THIZV.
Qs BRATLISL (BMERIRAFEHT, N7 AME, 7T—FHe L) o [#HEY 7 b bRIHAL TR,
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4.7 FED

ARETIE, 52 B CRATZHIEOR TG L e HEH OB LT —F =2 &5 Lz, G
O GTHREGICE T D A ARAT Y 7 FORRBEEITI L LB B LEHEET Y 7 P2 AV
T, SRICBETE S 2TV, EEESROT VU — FREICEY, R LEEE Y 7 FOAH
PEOYE 21T - 7.

KEDRREZUTICELDD.

1) JEITHEE L EFEH O T —F N— 2 &S U T8 O3 7B T 2 A AR EBE
V7 RERRELE. BRICHT--T, 3D =LY 7 FOUnityZ NS Z L2k, o
YA =Xy MIT 7 EARATELREE T ChIUL, PCEU =777 EHWCHTHHRIM
AIREZR b DL LT,

2)  REBXROERIL, HEO IR D—>Th HRCKRMEIFAMEHEE L, D%
BT VTSN IS AT 2 BB 2098 57 E W1 0FEH A £ 7 Mk L7z,

3)  FIHEDEINTE Dmodet LT, Learning mode & Experience mode® —->mode% & L 7-.
Learning model IR 1%t LC, ET /ML LB X AZOEHM O > M3 EICHRE
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T8 T—2 N—RUINEEH]

FREDT — X R— 2B HIEEFEF 2 R-1DBAFR-6ITTT. FRPITEBWT, “Const” I EEFRLE,
“Service” XTI R F TCOMMAFEL A RT. “Const” I L OService” DMHIZ “—” DOFLHE 1 H D b DT RF
FRITHEERAE CTOH-BERNSE LN DIIARHATHL Z L2 d. 72, “Ref No” 1IBEL@kDOFEF

BaAT.

&1

gl —5a (1EIPNE S A)

Const Service Cause Repair Damage Ref
No Structure Crack location Repair method
Year No No Level No
1 Steel bridge on roadway bridge (at 1964 14 Coped end of main girder 2 H v Stop hole, Bolted splice 3)
coped end)
2 Steel bridge on roadway bridge (at 1968 13 Coped end of main girder 2 H v Re-weld, Bolted splice
coped end) (Part 2) »
3 Jhojuin Br. (connection plates between 1969 22 Welds toe of connection plates 3 H 11 Gouging, Re-weld
floor beams and truss chords) between floor beams and main truss New attachment »
chord members
4 Steel bridge on Hanshin Expressway 1969 14 Welds of web gap plates at the 3 B 1 Replacement, Gouging 3
floorbeam and sway bracing Re-weld
locations
5 The Fourth Line of The Metropolitan 1973 15 Welds of web gap plates at the 3 C 1 Replacement, Re-weld 3
Expressway girder-floorbeam locations Tig dressing
6 Steel bridge of The Tomei Expressway 1968 15 ‘Weld toes of connection plate end at 3 H 1 Addition of cross bracing 3
transverse lateral locations or reinforced concrete
deck
7 Shindenpo Bridge of Route 43 1966 24 Sole plate front welds at girder 2 E v Replacement, Bolted
supports splice »
8 Skewed girder bridge on roadway 1964 18 Fillet weld of sole plate at girder 2 G v Stop hole, Bolted splice 3
bridge support location
9 The Third line of The Metropolitan 1971 15 Sole plate welds at girder supports 2 G v Stop hole, Bolted splice
Expressway 2
10 Two hinges arch bridge on roadway 1965 16 Welds at gusset plate connection 2 H v Stop hole, Bolted splice,
bridge with stiffening girders and arch ribs Pin connection 2
11 Deck-type two hinge arch Br. 1962 20 Ends of side span girder 2 G v Stop hole, Bolte dsplice,
Install bracket »
1962 20 Connections ~ betweeen  column 3 H 11 Improveing guseet detail, 3
member and arch ribs Re-weld and Tig dressing
12 Shemimaru  Bridge of Meishin 1963 21 Vertical member ends and stringer 2 H v Improvement of the
Expressway webs gusset detail, Addition of »
the member
13 Two hinges arch bridge on roadway 1969 20 Vertical member weld connections 3 D 111 Removal of crack, 3
bridge (Part 2) with arch ribs and stiffening girders Re-weld, Tig dressing,
Bolted splice
1969 20 Boxing of the gusset plate end which 3 D 1 Removal of crack,
connected the lateral bracing to the Re-weld, Tig dressing, 2
end floorbeam Bolted splice
14 Through-type  curved-chord ~ warren 1968 21 Floorbeam top web gaps at bottom 3 H 11 Re-weld, Flanges 3
truss bridge chord member connections connection
15 Deck-type Langer bridge on roadway 1955 21 Top and bottom ends of stringers 2 H v Knee bracing, Bolted
bridge and floorbeams splice 2
16 Minato-Shin bridge of R-23 1964 23 Corners of diaphragms and at 2 H v Stop hole, Addition of
intersections  of transverse and truss structure 2
longitudinal ribs
17 Gerber bridge on roadway bridge 1955 29 Coped corner at hinge locations 2 H v Stop hole, Re-weld, 3
Bolted splice
18 Gerber bridge on roadway bridge (Part 1962 29 Gerber hinge location 2 H v Re-weld, Bolted splice 3
2)
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19 Steel bridge on Hanshin Expressway - - Interior vertical stiffener end and at - Removal of crack, Bolted 3
(at bracket end) bracket connection with box girder splice
web
20 Steel bridge on Hanshin Expressway - - Contact locations between gusset v Replacement, Angle
(at gusset end) plates and vertical stiffeners connection »
21 Steel bridge on Hanshin Expressway - - Weld root between girder web and - Gouging, Re-weld, Plate
(at branching girder end) branching girder web connection »
22 Steel bridge on Hanshin Expressway 1973 13 Fillet weld beads between girder - Bolted splice 3
(at web gusset) web and gusset plate and between
end vertical stiffeners and girder
webs
23 Steel bridge on Hanshin Expressway 1970 12 Fillet weld toes of sole plates under v Replacement 3
(at sole plate) girder webs
1970 14 Fillet weld toes of sole plates under v Stop hole 3
girder webs Scallop+gouging+Re-wel
d, Welded and bolted
splice
24 Steel bridge on Hanshin Expressway 1968 16 Welds of the corner plates at the 1 Gouging, Re-weld, 3
(at corner plate weld) diaphragm locations Removal of a part of
corner plates
25 Steel bridge on Hanshin Expressway - - Flange-web fillet welds of cantilever - Replacement with bracket
(at cantilever bracket) brackets which supported sign poles fabricated with full »
penetration groove weld
26 Steel bridge on Hanshin Expressway - - Coped web of the end floorbeam - Re-weld, Bolted splice
(at floor-beam coped end) »
27 Komazawa Br. - 22 Intersection of lower flange of v Grinding+Re-weld, stop
stiffening  girder and  vertical hole, Bolted splice »
member
28 Shitoku-Ohashi 1967 0.4 Fillet weld at gusset connection with Circular plate connection, 3
diagonal members Spirraled of trip wire
29 Steel bridge on Hanshin Expressway 1970 - Weld toe of floorbeam bottom 1 Bolted splice 3
(at floor-beam end) flange at floorbeam-girder
connection
30 Deck-type Arch bridge on Tomei 1969 - Boxing joint at the vertical member v Stop hole, Replacement of
S [ . 3)
Expressway connection with the stiffening girder connection plate
31 Sozuka-Ohhashi (at member 1966 15 Joint of arch rib and cross beam and v Addition of diagonal 3
connection) at cross beam-stringer connection members
1966 15 Weld beads of the suspension v Replacement 3
members at the lower lateral bracing
connections with the stringer
32 Mashita Bridge - - Vertical member and tie girder - Plate connection 3
33 Through-type Langer bridge on the - - Changing part of section at both top - Re-weld, Install of rib
roadway bridge and bottom ends of vertical members plate, Install of device 2
34 Steel bridge on roadway (bottom 1973 15 Butt welding of bottom flange - Bolted splice 7)
flange)
35 Ikitsuki Bridge 1991 18 Panel point of the diagonal member 1 Replacement 8),
9
36 Tokyo Gate Bridge 2010 0 Welded joint of bottom lateral rib - Replacement 10)
and longitudinal rib
37 Yamazoe Bridge 1971 35 Web panel of main girder v Bolted splice 11)
38 M Bridge 1972 38 Web panel of the end of the girder v Bolted splice 12)
39 The Third line of The Metropolitan 1972 28 Welded joints which joined the v Bolted splice 13)
Expressway(Part 2) gusset plates of lateral bracings to 14)
the web panels of the main girders
40 Steel  bridge of The  Tomei 1978 22 Sole plate welds at girder support v Gouging, Re-weld, Bolted 15)
Expessway(at sole plate) locations splice
41 Steel Bridge on The Hanshin - - Web gap plates I Install semicircular notch 16)
Expressway(web gap plate) 17)
42 Through Type Warren Truss 1965 42 Panel point of the diagonal member I Bolted splice 18)
19)
43 Half-through-type Arch Bridge 1970 37 Panel point of archrib and hanger v Bolted splice 20)
member
44 The Third line of The Metropolitan - - Connection part structure between v Bolted splice 21)

Expressway(Connection part structure
between main girder and cross beam)

main girder and cross beam
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45 Inner Circular Route of The 1964 40 Corner of steel pier, coped end and 3 H 1 Full web of main girder, 22)
Metropolitan Expressway base part of support Cross beam enlargement,
stringer enlargement
46 Inner Circular Route of The - - Corner of steel pier, bracket and 3 H 11 Construction of new cross 23)
Metropolitan Expressway(part2) coped end girder
47 Steel bridge of The Metropolitan - - Corner of coped end 2 H 1 Bolted splice, Re-welding 24)
Expressway(corner of coped end)
48 I section plate girder(jointed part - - Jointed part between gusset plate 3 H 11 Bolted splice 25)
between gusset plate and main girder) and main girder
49 Steel bridge of The Metropolitan - - Steel box girder 1 H - Bolted splice, Drilling 26)
Expressway(box girder) scallop
50 The Higashi-Osaka line of The 1978 32 Welded joint between lower flnage 2 H v Bolted splice 27)
Hanshin Expressway(at support point) of main girder and lower flange of
cross girder
51 Steel bridge on roadway bridge(at 1971 42 Welded joint between web of main 2 E v Bolted splice 28)
support point) girder and lower flange of main
girder
52 Suzugamori ramp of The Metropolitan 1964 38 Coped end of main girder 2 B 11 Removal of crack, 29)
Expressway(coped end) Re-weld
53 Steel bridge of The Metropolitan - - Fillet weld of shoe seat and end of 2 H v Stop hole, Replacement of | 30)
Expressway(end of main girder) sole plate bearings, Bolted splice
54 Komatsugawa bridge of  The 1971 31 Anchor bolt of pendel shoe 3 H v Install anchoring structure 31
Metropolitan Expressway(Anchor bolt 32)
of pendel shoe)
55 Steel bridge of The Metropolitan - - Diaphragms of steel box girder 2 H v Bolted splice 33)
Expressway(at diaphragm)
56 Sengawa bridge of Chuou - - Connection part between main 3 H v Bolted splice 34)
Expessway(connection part between girder and cross beam
main girder and cross beam)
57 Gerber truss bridge(floor system) 1954 45 Joint between cross beam and 2 H v Bolted splice 35)
stringer 36)
58 Kanmon bridge(Connection plates of 1973 23 Connecion plates of stringers 2 H v Replacement of bearing 37)
stringers) supports 38)
59 Suspension bridge (hanger anchorage) - - Hanger anchorage 4 H - Replacement of hanger 39)
members
60 Skew composite plate girder (Sway 1967 20 sway bracing 3 H 1 Gouging, Re-welds, 40)
bracing) Bolted splice
61 Steel bridge of The Metropolitan 1969 36 Connection between main girder 3 H v Stop holes, Bolted splice 41)
Expressway(Box girder with overhung webs and lateral gussets
bracket)
62 Kamihata Bridge(Girder end lower 1970 37 Girder end lower flange 3 E v Stop hole, Bolted splice 42)
flange)
63 Funatonishi Bridge(End cross beam) 1968 35 End cross beam 3 H v Replacement of end cross 43)
beam
k-2 R (ENESE)
Const Service Cause Repair Damage Ref
No Structure Crack location Repair method
ear No No Level No
1 Shinkansen Br. (end of gusset attached - - End of gusset attached to flange 2 F v Fillet radius enlargement 3)
to a flange) by machine cut
2 Shinkansen Br. (fatigue cracks at main 1964 10 Main girder - floorbeam connection 3 H v Re-weld, Bolted splice
girder - floorbeam connection) 2
3 Shinkansen Br. (ends of vertical 1964 10 Ends of vertical stiffefners 4 D - Tig dressing 3
stiffener)
4 Shinkansen Br. (fatigue cracks at coped 1964 30 Coped end of deck plate girder 2 H v Reinforcement by truss 3
end of girder) structure
5 Shinkansen Br.(connections between 1964 40 Connections between stringers and 3 H I Reinforcement by bracket 44)
stringers and floorbeams in steel floorbeams structure 45)
railway trusses)
6 Railway Br.(welded joint between - - Welded joint between upper flange of 3 H il Bolted splice 46)
upper flange of stringer and vertical stringer and vertical stiffener
stiffener )
7 Railway Br.(welded joint between web - - Welded joint between web of stringer 3 H il L-form bolted splice 47)

of stringer and vertical stiffener )

and vertical stiffener
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8 Railway Br.(angle steel’s corner of - - Angle steel's corner part of upper 3 H v Replacement of upper 48)
upper flange) flange of stringer flange
9 Railway Br.(at sole plate) 1972 40 Welding joint between sole plate and 3 E v Bolted splice 49)
lower flange
10 Railway Br.(at angle steel on sole 1928 81 Angle steel on sole plate 2 H v Bolted splice 50)
plete)
11 Railway Br.(at coped end partl) - - Coped end of main girder 2 H v Bolted splice 51)
12 Railway Br.(at buckle plate) - - Buckle plate 3 H v Rainforcement by railroad 52)
tie holding type girde
13 Railway Br.(knee brace) 1971 40 Knee brace 3 I Carbon fiber sheet 53)
14 Railway Br.(end cross girder) 1968 41 End cross girder 3 il Carbon fiber sheet 54)
15 Railway Br.(end stiffener) - - End stiffener 3 11 Installing semicircular 55)
notches
16 Railway Br.(joint part between end - - Jointed part between end cross girder 3 B I Re-weld 56)
cross girder knee brace and main knee brace and main girder
girder )
17 Shinkansen Br.(connections between 1964 45 Connections between bracket and 3 H 1 Bolted splice 57)
bracket and main girder ) main girder
18 Shinkansen Br.(support girder) - - Brackets of support girder 3 H v Bolted splice 58)
19 Railway Br.(at sole plete part2) 1928 82 Angle steel on lower flange which was 3 v Bolted splice 59)
near support
20 Railway Br.(floor system) - - Floor system H v Replacement of stringer 60)
21 Railway Br.(at sole plete part3) 1920 94 Angle steel on lower flange which was 2 H v Bolted splice 61)
near support
22 Railway Br.(at stringer) 1968 37 Stringers 2 H v Replacement of stringer, 62)
Bolted splice
23 Shinkansen Br.(cross part between 1964 40 Cross parts between longitudinal ribs 3 H I Bolted splice 63)
longitudinal rib and transverse rib) and transverse ribs
24 Railway Br.(end cross beam) 1981 25 End cross beam 3 H v Gouging, Re-weld, Bolted 64)
splice
25 Railway Br.(end cross beam part2) - - End cross beam 3 H v Gouging, Re-weld, Bolted 65)
splice
26 Railway Br.(at stringer part2) 1963 45 Stringers 3 v Bolted splice 66)
27 Shinkansen Br.(stringer of trough truss) 1960 40 Stringer of trough truss 3 v Installing sway bracing, 67)
under stringer lateral, and
bolted splice
28 Railway Br.(at end cross beam) - 81 End cross beam 3 H I Replacement of end cross 68)
beam
29 Railway Br.(at stiffener of support - 40 Stiffener of support point 2 H v Rebuilt 69)
point)
30 Railway Br.(welded joint between web 1971 40 Welded joint between web of stringer 3 H v Bolted splice 70)
of stringer and vertical stiffener and vertical stiffener
(part2))
31 Railway Br.(Connection angle) 1951 61 Connection angle 3 H il Bolted splice 71)
32 Railway Br.(Trough girder) 1962 44 Lower flange angle steel in end of H v X X 72)
girder 3 Installing lateral bracings
33 Railway Br.(Trough girder(part2)) - - End cross beam 3 H v Cut-off of end cross beam 73)
74)
f+3R-3  IERFE R (EIMETL)
Const Service Cause Repair Damage Ref
No Structure Crack location Repair method
Year No No Level No
1 Steel bridge on highway 1-75, Georgia, 1976 20 Top ends of vertical stiffeners of 2 D v Stop hole, 3)
USA main longitudinal girders Gouging+Re-weld, UIT
2 Quinnipiac River (Defects in the butt 1964 9 Butt connection groove weld of 1 E - Bolted splice 3
welds of horizontal stiffener) longitudinal stiffeners
3 Yellow Mill Pond Br. (Cover plate 1958 12 Cover plate fillet weld toe 2 E v Bolted splice 3)
ends, stress concentration)
4 Cleveland 1-90 (vibration while the 1973 0 Weld end of vertical stiffeners 4 G - Stop hole, 3
girders carried by train) High-tension bolt
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5 Aquasabon River (defects in the short 1948 15 Short groove weld in web - Bolted splice 3
groove weld in the web)
1-95 over Rappahannock River 1961 20 Butt connection groove weld of v Bolted splice
6 Virginia. continuous tension-side longitudinal »
stiffener
7 The Central Artery of I-93 in Boston, 1974 10 Horizontal fatigue cracks along v Stop hole, 3
Massachusetts longitudinal girder bottom Bolted splice,
web-flange  weld at  flange Bolt removal
termination
1974 10 Vertical fatigue cracks in v Stop hole,
longitudinal girder webs at reentrant Bolted splice, »
corner of bottom cope and along Bolt removal
bolt fixity line of connection angle
1973 13 Intersection of fillet welds and - Stop hole,
groove welds Wide flange detail 3
Canoe Creek Br. 1969 14 Girder top web gaps between girder v Stop hole,
8 web-flange fillet weld and cut short Angle connection »
and of transverse connection plate
1969 14 Girder horizontal web gap between v Stop hole, 3
lateral tab and transverse Gap size increase
connection plate at lateral tab weld
toe
2682 Br. in I-79 1972 12 Fatigue cracks in girder web at cut v Stop hole
? short ends of intermediate web 3
stiffeners
1972 12 Vertical fatigue cracks along - Stop hole 3
stiffener weld at web gap locations Angle connection
1972 12 Fatigue cracks in floorbeam web - Stop hole 3
copes at floorbeam top flange Angle connection
termination
Platte-Winner Br. 1961 25 Fatigue cracks in girder web gaps in v Stop hole
10 positive and negative moment Dog-bone retrofit »
regions
" Third St. Viaduct 1960 18 Fatigue crack from cold lap by weld - Stop hole 3
intersection of groove weld Bolted splice
connecting lateral gusset plate to
girder web and fillet weld
connecting transverse stiffener to
girder web
2 2680 Br. 1972 12 Fatigue cracks in bottom web gaps I Stop hole 3
at web stiffener ends near field Angle connection
splices
1972 12 Fatigue cracks in girder top web il Stop hole
gaps at transverse connection plate Angle connection »
end and along web-flange weld toe
3 Beaver Creek Br. 1969 15 Fatigue cracks along transverse I Stop hole 3
connection plate end and along
web-flange fillet weld
14 Thomas Br. 1979 9 Fatigue cracks in top and bottom v Stop hole 3
un-stiffened web gaps at transverse Positive attachment
connection plate ends
15 1-84 1978 6 Fatigue cracks in vertical gaps of - Removal of plate 3
connection plates along fillet weld and some bolts
toe attaching floorbeam and
cantilever bracket webs to main
girder web
1978 6 Fatigue cracks in horizontal gaps - Stop hole
along web fillet weld toe attaching 2
floorbeam web to flange, and
bracket web to flange
16 Lehigh Canal and River Br. 1953 19 Fatigue cracks in tie plates v Replacement 3
1953 19 Fatigue cracks in floorbeam and v Stop hole 3
bracket webs at top cope Bolted splice
17 Woodrow Wilson Memorial Br. 1962 20 Horizontal fatigue cracks under v Stop hole 3)

stringers  along  fillet  welds
connecting web to top flange of
floorbeam

Gouging+Re-weld
Bolted splice
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17 Woodrow Wilson Memorial Br. 1962 20 Vertical fatigue cracks at either top v Stop hole 3
or bottom flange cope of floorbeam Bolted splice
webs
1962 20 Horizontal fatigue cracks in web v Stop hole
gaps of main girder along fillet Bolted splice »
welds connecting webs to top flange
18 Daniel Boone Br. 1965 20 Fatigue cracks in longitudinal girder v Stop hole 3
web gaps at transverse connection Angle connection
plates
1965 20 Fatigue cracks in longitudinal girder v Stop hole
web cope at connection with box Bolt connection »
beam cap
19 1-470 and 1-79 tied arch Br. 1983 7 Fatigue cracks at fillet weld il Stop hole 3
terminations of diaphragm-tie girder Angle connection
web connection
1983 7 Fatigue cracks at groove weld root - Stop hole 3
of tie girder web-flange connection Angle connection
20 1-83 and 1-695 Interchange 1974 6 Fatigue cracks at box girder webs in il Stop hole 3
top web gaps of negative moment Angle connection
regions
21 Section D10 1979 5 Fatigue cracks in box girder bottom I Stop hole
web gaps at weld toe of transverse Positive attachment »
connection plates
22 Section L-2C 1979 8 Fatigue cracks in groove-weld - Grind out 3
butt-splice connections of back-up Hole saw
bars
23 Lafayette Street Br. 1968 7 Fatigue crack at weld intersection - Bolted splice 3
which connected web gusset plate Drilled hole with
to vertical stiffener grind smooth
24 U.S.51 Br. 1958 22 Fatigue cracks in butt connection - Bolted splice
groove welds of cover plates »
25 Dan Ryan Express 1969 9 Fatigue cracks in groove weld at - Shop hole
box beam web connection with Saw cut 3
girder bottom girder flange
26 No. 28 County road Br. 1968 9 Fatigue cracks from cores refilled - Replacement of 3
by welding in the main girder web, cracked parts
where were drilled by mistake
27 Gulf Outlet Bridge, Louisiana. 1965 13 Fatigue cracks in fillet welds - Crack removal
(corner joints) of tie girder »
web-flange  connections  near
Pin-Link connection
28 Allegheny River Br. 1952 19 Fatigue cracks in tie plate connected v Bolted splice
with floorbeam top flange and 2
cantilever bracket top flange
29 1-480 Cuyahoga River Br. 1973 0 Fatigue cracks in ends of - Stop hole
intermediate stiffeners (the girder 2
web gap)
30 Poplar Street Br. 1971 2 Fatigue cracks in girder bottom web 11 Stop hole 3)
gaps between girder bottom flange Gouging+re-weld
and cut short ends of vertical Bolded splice
connection plates near girder
support
1971 2 Fatigue cracks in girder top web il Stop hole
gaps between girder top flanges and »
top ends of vertical connection
plates at negative moment regions
1971 2 Fatigue cracks in end stiffener il Stop hole
termination doubling as connection Gouging+re-weld 2
plate connected to transverse Bolded splice
floorbeam
31 Polk County Br. 1963 16 Fatigue cracks in girder web gaps at il Stop hole
girder-floorbeam connections near Gap increase 2
pier locations of negative moment Angle connection
regions
32 Belle Fourche River Br. 1958 18 Fatigue cracks in girder web gaps of v Stop hole
. . . . 3)
girder-diaphragm connections near Weld connection
girder compression flanges of
positive moment regions
33 Chamberlain Br. 1952 21 Fatigue cracks along the girder v Stop hole 3)

web-flange weld at girder web gap

Weld connection
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1952 21 Fatigue cracks in girder web at top v Stop hole 3
end of intermittent fillet weld of Weld connection
vertical stiffener
34 Prairie Du Chien Br. 1974 5 In tied arch span, fatigue cracks in I Stop hole
floorbeam web-flange fillet welds Bolted splice »
1974 5 In tied arch span, fatigue cracks in I Stop hole
fillet welds at connection plate ends Bolted splice »
34 Prairie Du Chien Br. 1974 5 In plate girder span, fatigue cracks I Stop hole
in girder webs of girder-floorbeam Bolted splice »
connections
35 Walt Whitman Br. 1957 11 Fatigue  cracks  in  stringer Jiis Restraint removal 3
web-flange fillet welds and in
stringer webs at bracket connections
36 51.4 Bridge 1970 5 Fatigue crack in stringer web v Stop hole 3
(bottom flange) copes at Gouging+re-weld
stringer-floor beam connections Connection plate
37 Commodore John J. Barry Bridge 1973 0 Fatigue cracks near vertical member - Cable addition
with upper chord member found Install of damper »
during construction
38 King Street Bridge 1961 1 Collapse of one span due to brittle v Pre-stress with 3
fracture in welds at ends of steel cables
tension-flange cover plates
39 Haseltalbrucke Bridge 1958 25 Fatigue cracks in groove welds of v Re-weld
longitudinal ribs and in vertical Cover plate »
stiffener  welds  at  floorbeam Truss structure
connections
40 Fremont Bridge 1971 0 Fatigue crack in junction piece cope v Modification of structural
which connected arch rib to detail 3
stiffening girder bottom flange
41 Steel girder interstate highway bridge, - 20 Fatigue cracks in coped ends of v Replacement, Removal of 3
1-40 diaphragms at girder connections connection bolts
42 Steel Railway Bridge in Norway 1960 - Fatigue cracks in webs of some - Stop hole
plate girders at ends of vertical »
stiffeners
43 First Bosphorus Bridge 1973 30 Fatigue damages at hanger-plates v Replacement 75)
44 Girard Point Bridge 1976 23 Fatigue cracks in floor beam end I Dog-bone cutout 76)
connections Bolted splice
ftak-4  UERGG 5 (AR
Const Service
No Structure Rib type Repair method RefNo
Year
1 Steel bridge on Hanshin Expressway 1996 9 U Welded joints between vertical stiffeners and Cutting treating of 77)
(welded  joints  between  vertical orthotropic deck plat semicircle
stiffeners and orthotropic deck plate)
2 Steel bridge on roadway bridge 1969 38 Bulb Boxing weld joints between bottom of bulb Bolted angle connections 78)
(intersection of bulb ribs and transverse ribs and web plates of transverse ribs
ribs )
3 Steel bridge on Hanshin Expressway 1985 20 U Welded joints between longitudinal trough Replacement of damaged 79)
(welded  joints  between  vertical rib and orthotropic deck plate trugh ribs
stiffeners and orthotropic deck plate)
4 Steel bridge of The Metropolitan 1991 15 U Welded joints between longitudinal trough SFRC pavements 80)
Expressway (welded joint between ribs and orthotropic deck plates
longitudinal trough rib and orthotropic
deck plate )
5 Ohira viaduct of R-50(welded joint 1983 20 U Welded joints between longitudinal trough SFRC pavements 81)
between longitudinal trough rib and rib and orthotropic deck plate
deck plate )
6 Steel bridge on The Metropolitan - - U Welded joints between longitudinal trough Replacement of damaged 82)
Expressway (welded joint between ribs and orthotropic deck plates trugh ribs
longitudinal trough rib and orthotropic
deck plate )(Part 2)
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7 Shonan Br. of R-134(welded joint 1986 13 U Welded joints between longitudinal trough SFRC pavements 83)
between longitudinal trough rib and ribs and orthotropic deck plates
deck plate )
8 Steel bridge on The Metropolitan - 30 8] Boxing welded joints at the upper end of Stop hole 84)
Expressway (upper end of vertical vertical stiffeners
stiffener at end diaphragm)
9 Steel bridge on roadway bridge(butt - 20 u Butt welding of trough rib Replacement, Re-weld 85)
wellding of trough rib)
10 Specimen in transit - 0 U Welded joints between longitudinal trough Rebuild 86)
ribs and transverse ribs
11 1 Bridge(butt wellding of trough rib) - 10 18] Butt welding joints of trough ribs Bolted splice 87)
12 Steel bridge on Hanshin Expressway - - 8] Boxing joints between vertical stiffeners and ICR(Impact Crack closure 88)
(boxing  joints  between  vertical orthotropic deck plates Retrfit treatment)
stiffeners and orthotropic deck plates)
13 Steel bridge on The Metropolitan - - Y Welded joints between Y-ribs and Replacement 89)
Expressway(Y-rib) orthotropic deck plates
14 Steel bridge of Kobe line on Hanshin - - U Welded joints between vertical stiffeners and | UIT 90)
Expressway deck plates
15 Shinhamadera bridge of Hanshin 1993 12 U Upper surface of deck plate Bolted splice 91)
Expressway
16 Suigou bridge - 30 U ‘Weld zone between deck plate and trough rib Removal of crack, 92)
Re-weld, Tig dressing
- 30 U Butt weld of trough rib Removal of crack, 0)
Re-weld, Bolted splice
- 30 U Weld zone between deck plate and vertical Removal of crack, 9)
stiffener Re-weld, Improvement of
vertical stiffener
- 30 8] Weld zone between trough rib and transvers Removal of crack,
rib Re-weld, Tig dressing &
17 Steel bridge on Hanshin 1997 5 U Welded joints between longitudinal trough | Removal of crack, 93)
Expressway(part2) rib and orthotropic deck Re-weld
18 Severn Crossing 1971 5 18] Fatigue cracks at trough to cross-beam Plate welding and 3)
connection Hammer peening
1971 5 8] Fatigue cracks at trough to deck plate Increase of weld size 3)
connection
1971 5 U Fatigue cracks at web to deck joint Plate welding 3)
1971 5 18] Fatigue cracks flotation diaphragm Cut away and 3)
bolded splice
1971 5 U Fatigue cracks at cross-beam to deck joint Re-weld and 3)
treatment of the toe
19 Golden Horn Bridge 1974 19 U Fatigue cracks in butt joints of longitudinal Reinforcement plates 94)
trough rib with cover plate
-5 IRFH - GG
Const Service
No Structure Crack location Cause No Repair No Repair method RefNo
Year
1 T-type steel pier on Hanshin - - Fatigue cracks in groove welds 1 H Reinforcing plate 3)
Expressway connected transverse beam flanges
to column flanges
2 Steel Pier with Box section on The - - Welded joints at the corner of the 1 H Removal of crack, Stop 95)
Metropolitan Expressway steel bridge pier hole, Bolted splice
3 Steel transverse beam on The - - Welded joints of diaphragms under 3 H Stop hole, Bolted splice 96)
Metropolitan Expressway girder supports
4 Steel Pier with circular section on The - - Welded joints at the corner of the 1 H Removal of crack, Stop 97)
Metropolitan Expressway steel bridge pier hole, Bolted splice
5 Steel Pier with circular section on The 1969 36 Corner of circular section steel pier 1 H Removal of crack, Stop 98)
Metropolitan Expressway(part2) hole, Bolted splice
6 Kanagawa Route 1 Yokohane line of - - Corner of rectangular cross section 1 H Removal of crack, Stop 99)
The Metropolitan Expressway steel pier hole, Bolted splice
7 Steel Pier with Box section on The 1971 32 Corner of rectangular cross section 1 H Removal of crack, Stop 100)
Metropolitan Expressway(part2) steel pier hole, Bolted splice
8 Steel transverse beam on The - - Welded joints of diaphragms under 3 G Stop hole 101)
Metropolitan Expressway(part2) girder supports
9 Steel Pier using square bar on The - - Corner of rectangular cross section 2 H Bolted splice, Removal of | 102)
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Metropolitan Expressway steel pier crack, Re-weld, Drilling
scallop
10 Steel Pier with circular section on - - Corner of the steel pier H Removal of crack, Stop 103)
Tokyo Metro hole, Bolted splice
11 Ft. Duquesne Bridge, Pennsylvania. 1969 9 Fatigue cracks in weld joint which H Slot-holes 3)
connected box-section transverse Bolted splice
beam flanges to box-section column
flanges in rigid-frame piers
f+3&k-6 INERFEF—E ((HED)
Const Service Cause Repair Damage
No Structure Crack location Repair method RefNo
Year No No Level
1 Sign pole 1999 0.5 Pole base structure 4 H - U-shaped rib 104)
105)
2 Luminaire - - Ribs in luminaires 4 H - Reinforcement plate 106)
3 Base structure of gate type road sign - - Base structure of gate type road sign H - Reinforce rib, 107)
pole pole Carbon fiber sheets 108)
4 Finger joint of long span bridge 1994 10 Welding joint of finger joint 2 D v Re-weld, Peenig, Toe 109)
finishing
5 Hanger of inspection passage - - Hanger of inspection passage 4 H - Install newly bracings 110)
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