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Development of Rapid One-sided Repair of Corroded Steel I-girder End with Bolted
Connections and its Application Guideline
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This study investigates effective and quick one-sided repair method of
corroded girder end with high-strength bolted doubler plate to recover its resistance to initial
sound state. FEA was conducted to evaluate the resistance of intact, corroded and repaired girder
and to investigate structural configurations of doubler plates for enhancing its repair effect. From

obtained results, both high repair effect and resiliency can be secured with one-sided bolted and
small plate, if the web plate and bearing stiffener is prevented from buckling. As contact force
between doubler plate and lower flange is the most important to resisting mechanism, they should be
touched with each other. The repair work such as jack-up and perforation has almost no influence on
the ultimate strength.
This study also focuses on a kind of blind bolt used globally, which has not been used yet in Japan,
and investigates its mechanical behaviour through some experiments and numerical analysis.
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Figure 5. Considered corrosion distribution Figure 6. Flow chart of numerical analysis

TROPRAE L%, IEREBICERICBITT 2 &Y THR~ORESHENBEE LA LN

ST T B AR AT B & BB BEARTT EE DRTE L Pye / Pyn &, & — A DI RTTE Pmax & RV MLEF LT
TR IFREAR O e KA Praxh DL & OBIR LY, fIEL Pye/ Py 3 1.0 £V KREWr— R 2 HiEKT) &
R Uiz, ST ET OfEEM2 B IET 5 2 LN TEIE, MBIEFTEECTh 7.

Be - BR - B TURBEROMEHTIRID HFEEEHDAEH

®©

PBIEHTEGH O AT — R & IR NTE R REIKITE L. AWFED FE €7 /WITSE KB iEZ )
Gl LTcicd, WELRERE & RDREBARMO D = 73L& ik A g3 2 M h o 7.
LT P& T 77 2 ORI L A WEGESHESROM EICRKVEETH Y, WE2H#ET 5
ZEREMTHo . ZoWA, B THREROKBM L, BeERkEoZzh Elzy, fHiiEss
IR DY R T & Tz,

IR RBEFLIC K DIS ST BLOY Y CHAMIE t OMT DT /112 RIE T BT/ &V,

R EARES O Tus N 2K L TV ABFEIZBWNT, BT & T 7 7 > ¥ ORI A 3 8 ]
M OB TR L 7B OB RENM LY REWIEEIZIE, 77 0 U Y THRICEMT 5 R12, X
RIE DT = 7 3RV H R UHE S R & iFF ke o 7.

DOOFERIY, YTHHEN T 7TV ERAZINVE v FTED LI, Fiz, & BB oW
ERET DD, Y THEM EBEMHTOBEAIZIE T 4 7—2FAT L2 EBNEESIND. BREIKAL
DAREFREIL, —ARF B TIT I FERBZ LN D.

MORP IR TREE AL Z 32 L1372 <, YU TREDOEINT L & /it o RITHRE T &
ot

Jr e T CY CTHAIIE 21T D 356, X4 O & SR BRI OB A 13 2 BB R LT DONRLEE L.
Tk, AR R XY = TSRV O mEINETE SR X, 2 THREHE O RN EENT 5.

Blind Bolt M5I3RMH A - £ A Wit 71 D EF4

FH OF BRI OE A B LI R EOFHMEIX, F8T - M16 & /1R /L b ORI ) DOF) 90% T H
D, WMRFESO5IERREZH/cEILEZLND. ), M EEZBEX T I—HAE O
TRWr iR & M O NFRE | IETREE O TE5 L 72 Blind bolt @ BIIEMN /1256 L TIEHI 40%/ N & W ifs 5 L
Teot-. X, TrA—HEY L TOISHEFRERERREEZ NS,

7 v —DFEAFRIEIRF LU Blind bolt & 7 o A — D4R LT, Blind bolt 121X813E /17217 T2
ZHADOMIFE— A > FBEA L, |BEISHGAMIL R E R TN &, iiFE— A2 MIXT
DY ARSICAET, RUEFEIChT CRIBAIICHER L TWD Z 2B L.

FEM OfE - ZR MM OBRE LONE - O3 AR W TIERIE BN R IA D 72 DI R A
H/NT89KN TH D Z b, RV MEMITHOR U VIS O BEER L CHRIRED 75%E Lz
Y A1Z, Blind bolt |2 AFHEZc il /1 BT 60KN FREE LB X D,

Blind bolt (3% DE I TIEZFAE LEAME 2R UEIZERIT 5 Z & T, FIOTHZOFE AL ML
RSO LB ENFFCE 2 LB ONDS. CABKBM AL, A ORE T/ NS W—T7, A
0y MLOME ORBITER CEhote. HAMEA AR v MLH D WIFARZEER UEICIEL,
TERDEAFICA R y MLAEE SN D5E, T ABKEIN L 30%REKR T L.
ARTLIETHAT 5 blindbolt UK (10.9 Class, M24) 1%, SIIRIEHUIX FRT-M16 = /17R /L MY, &AM
IRHUT FI0T-M24 & 7780 MEY, EAFEEZR 711X 60kN BREOMREZ A LT\ D. F72, TV
VIRENS, KT T A2 KA MIEMANCERT - R LB THDZ LD, Rl



-2
e
CY
E
-
i

(a) Intact (b) Corroded (¢) No.1
(e) No.3 (f) No.4

Figure 7. Schematic illustrations of doubler plate connections
in cases with the bearing stiffener’s corrosion (Examples)
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