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By Kentaro YAMADA and Akimasa KONDO

Recent fatigue cracking on highway and railroad bridges urged the study on appropri-

ate methods to repair and to reinforce the damaged structures. Fatigue tests were car-

ried out on tensile plates : a) with stop-holes as crack arrester. b) with groove-welded

repair at the center ¢) with stop-holes reinforced with high strength bolted splices, and

d) with stop-holes reinforced with fillet welded splices.

The stop-holes were appropriate way for a temporary crack arrester, when the

cracks were small. The groove welded repair showed wide range of fatigue life depending

upon the weld quality. Relatively large weld defects were observed, when the groove

welds were made by an unexperienced welder on vertical position, Short fatigue life was

observed on the fillet welded splices, while high strength bolted repair showed longest

fatigue life after repair.
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Werder | Experience | Welding Position Qualification
. N-2P,N-2V,A~2F ,A-2V
S 19 Years Vertical A=20, SA=3F
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W 9 Years Overhead SA-2F | SR=2V, 5820
Y 4 Years Vertical A-2F ,A~2V
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Specimen 7q r7 5 ¢ o
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Fig.2 High strength bolted specimen H
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Fig.3 Fillet welded specimen W.

LT, FEEOISTERREE a/f=3.7~6.4 ITIKH
su-BdBREzHN. ShKvbig, FI1o0T, M6
EER L.

d) WaERK (BEROMABERRARK)
CZOREBRIKE, WhBEE A by TR-NVTIERNIZ
WiELE, RERAMNGBEL CHmL 2552 8E
U7z (Fig. 3). HaER{R & AR, FSRATD X & v 7'k —
WHREDIGNERFER e=4.2~7.3 %, @REZONE
BEB=15~25&IILT, e #EHKI L EHEE LD
EUTEE L. BWAEE, GREBEER UniEgs
AWT T EEETT- 12,

(2) EhaEaR

FnEBIE, 7447 -BENGERE (AR 980 kN)
EHW, IShi (FERIGH EBRIEH) #0140, 8
5540 BB VR UEE CERL 2. FNBRESEEL
EREYTHEFHINAMEICE, B0 1mm DI F %
WERR A G0, BEDVHEERZ YN L 7o & S IO N BRI
Elkoas koL,
BhABRTOMY S KIIL, U -Fv—2785% (BX
HEAZOETEC U CHERBZFHIE T, BEhad
HREE# X CENBEICEREE2HKT) 21T-C, &
WOFRE - EREREATEBT A& & LT

3. EhHERER

(1) NEBREOENEEH
YREMOES 2a=5, 10, 20 mm DREEK 4 &
o, AT 1I2IKOENEBREIT- 7. IEDKVIERL
KCBEBTELLP - HDWE, IGHEBEMHEZEATH
AEEL. Ehaall, $XTYREemRoMNABICE
LU, FRICHICEEISEELUL. 12, BhneiloRk
N, MIOmMm Il - EEOBORUEE N, & U,
Ny FRYVTEBBMERICA Ny 7R— 0 (10 mmg)
EHICHBERITL, ALy Th—LbhosDEnBSE
OFEEMERKRAZBEL 7.



AT O BRIE - FRR DR NS

HHBAD S-N, X %, Fig. 4127, Htdhg, )
REICL DM % ZE L 2 OB IO 51557
P or 29, YIREIFOISHERFR e 1, X (1)
THHEIHE,N5T3.0,N1T3.8,N2T5.0CHY,
ZOIHICENRI BT 35, 512, wWhiBhicd
HrA by TR—ip b BENBENSRE L zoT, 1)
REHLDISHEHY, a0, TEHFEINDELT, OO
WSHEFRT 7T — 9 28 L ¢, Fig.5 1R d. KHBOH
&, MBEOHNTHAY RRYMIZE-THT A T
F=WDT-5THY, @UUERID /) v FDOF—F7T
HBH. 3IARDERL, LD 50 % ISR % %
HU, €OmMEIZEERZED 2 /Y44 58%, 2O
785D % FEHEIXEELTERDLI. A by TR
WDFEMIL, YIRS EOISTEPRES DN
ISHETAZHWT, Fig.b hofET L ENTE 5.

wH, NEL6) THA By MESLORELIAEIIRT
BANMY THR—WOYRPRINT NG, MFRIRT
£, HRUREDFE LEVFHMLEO. Tk, H

Yy MR BIETERS, ANy ThR—- L BEORLIC
FHHEBIILDLDEEDNS.

(2) GHEREODENEH
WNHIRE(T > 12 84K DD 6, RECIEHL D 5 6 1K,

300 L
R NS
~200 |- B
o 00\.\_\_1\” &
= 00wl ___ o~
100 |- N2 e o=~ ©
o -
o —
c L
o]
X 50 —
W b
n
e
= R : Retested
111 1 e Lyl [N R |
108 108 107

Number of Cycles

Fig.4 Fatigue test results of stop-holed specimens.
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Fig.5 Fatigue life of stop-holes plotted against the actual
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Fig.8 Fatigue test results of stop-holed specimens with high
strength bolted splices. (Specimen H)
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