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Photo.3 Brooklyn Bridge
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Photo.5 Collapse of Silver Bridge in Ohio
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Photo.7 Queensborough Bridge
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BEE—4 Ty UM T4 74 Y —OWHH
Photo.4 Breakage of stay wire on Brooklyn Bridge
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Photo.6 Reinforcement work on approach viaduct to Brooklyn
Bridge
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Photo.8 Breakage of strands on Williamsburg Bridge
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Photo.10 Injection of epoxy resin to Williamsburg Bridge
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Photo.9 Cable rehabilitation work on Wiliiamsburg Bridge
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Photo.11 Loss of section at tension members(AS method)of Wil- Photo.12 Improvement in suspender ropes of Williamsburg Bridge
liamsburg Bridge
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Photo.13 Replacement of floor to steel deck on Williamsburg Photo.14 Reconstruction of approach viaduct to Williamsburg
Bridge ’ Bridge
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BE—15 Z2Ny a8 F—JIERBOHERE BE—-16 Ny a8 r—JINEEROHE
Photo.15 Loss of section at tension members of Manhattan Bridge Photo.16 Repair of strand fixture of Manhattan Bridge
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Photo.17 Cross section of suspended structure of Manhattan Photo.18 Improved solution of suspended structure of Manhattan
Bridge Bridge
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Photo.19 Repair work on the right-hand lanes on Manhattan Photo.20 Sodium chloride for deicing operation of road surface
Bridge
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Report on the Akashi Kaikyo Bridge Cable Latter-Part Work
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BEXABT—TILOBBIZOVTIE, HILLWARELTRED T Y =5 v ELFICMAT LY — MIL B
BEIOMBRAEEr —TIVABICERERERIRET VAT LEEMALLEBRES AT LERAL TV A,
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The Akashi Kaikyo Bridge is a long-span suspension bridge with an overall length of 3,911 meters, connecting between Higashi
Maiko-cho on Kobe City and Awaji-cho of Hyogo Prefecture. For the anti-corrosion of the cable for this bridge a newly-developed
system was employed, which added not only the rubber sheet wrapping over the ordinary protection system with steel wire
wrapping, but also the newly-developed air circulation system to circulate dry air inside the cable structure.

This report introduces the work on anti-corrosion system, excluding the air-circulation, and the other peripheral works on the

cable.
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TVEHTEO—FEOTHFHIIOVWTOE LHE 2 A5
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B, r—TIVERY AT AW TIE, RMEE#HR
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W,

2. ITE8IE
r—TIVEEET % 25,000 m*
Fo¥rrIA4 v —0EE #J 600 ton
Ny Fo—7E4E - B3k #7270 ton

Yy F—AF 4NV FEME $170ton (10 4)
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Tab.l Time schedule of Cable Latter Work
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4, r—TIWBHET

FEOP BRI DBFER—A P +5 v ¥ 7+
BELV)FEIRZ, HILOPBEY AT LA ZRA L2,

ZOYAT AR -7 VOBREER (k%) ORA%
Bilkd 57205 v ¥ 774 Y —ICMARELEED S
TATy ¥y 7oL, WEITERA L7IZKS % M
WCHEBR LR S 572 D DB ERRER VAT A LD D
RAHBELDTH5b,

COFH LI —TNVHEDEZFICI VRO TH
RO ITEMIZOWTH RIBREEN AL 72,

4.1 FANIVELT

FANG v EY TR, KET v EYTT A Y- DK
RS OREREBLTR— R N EARORED - OICEMT
505 SEOBMEECHEAOTI Y I VR
TAG vV Iy VY OBILEBREEEH., T54~—,
AT BB EOMTHEOMRRER T ML 72

4.1.1 T4v—-SvE T

SRIOBTIE. FHFLWHEARISMAE TR X Y
KOBAZRMKRLZGH CHETHY ., BHI Y EEN
B RERBANOTIARIITIA Y —% 5T 5b D
Thbo ZOFECLYBTETEFTD S OMAKOME
EMOBEEHFTLDDTH S,

TAXY =¥ 2 Vi3S ThHNTIA Y —%
BHTLHRBEO<Y v ThHDH, BRIFREIE Yy 75
ETHY, REVAX—MLOFO—-F -2k TUA
Y —OREZEDLHETH - 7205 SHED< T Vi,
TA X —DBMFEERE 0— 5 —OETREEZFIHE L.
FEATHEE Amm 12 LEMTIER 3.98mm i L. #T
HREELILICEVRICEN LR TH S,

7 A MOKR, R—2I1TRT LI I T0 %N %2 HR
T&o T, SHOT YV FIIBWTIE, J vR—
APNTHINT vV T IAX =L B0 —TIVERN
DEBIIED LN Do 72,

R—2 ST ImENDTA v —ELFEH

Tab.2 Number of wrapping per 1 meter of cable

TAXY—BEOREMA.0£0. 1 mm) HSDORE | 243.9~256.4 &

HBGEMNARR (8 B /M £ 32 HOFEH) 251. 2~255.0 &

7 A+ OKER,
ORI VOBEBNT VAPELETL L IEHE 24
L5,

@F ¥ FET—ETICLBTL Y — b OEE

@I LY — bANOY VF =BGV T4

@u—35 OEERE
B EDRBENE L, FOMBMNTITE v FEHIZOoNT
IR B TH o 72,

INOT AN THRINA-FEIIOWTER, T45y
¥ 7 OmBREERICEEZRIZT20. BEASR
WRRELERLAT v 0 7Tl A 7,

BEE—1 BB TIRREZ RS,

BERE—-1 TAMI9ECTRR
Photo.1 Test wrapping

4.1.3 ZYECTRARVCNNLI TR

Ty ¥ ZIAXY—DONHEAMOBE DD, kh
WEAER L7z, ZhiE, HIERERICBITSI vy EY
FORITIEES — T IVORIEINC L Y & — 7 VD
DIV TIAX—DRAPBITLZE T Ty
¥V 774X —OBMN DL - TEITHMBTEBO FRA
139 ZRIEAAD D ETBNNY YV I HROHE LR
T5200LD0TH5E, (H—1)

BEIZE—2 2R T8 FRE 1 28R VND 4 AFRIZD
Wl EERL 720

ek RsER—3, R—31%R7,

Ty ITRE —T AN R
RELLDIMHTER

NPy

4.1.2 dJLSvEYITII >

BRAETORBRITICBIIZ TS vy ¥V 7 TE
EILXBbDOTH o705 WMEOMNEEEEDORHRLE
M50, HloTsy— oM ITEERRE L.

TAMNTI v ITR, BffERLTLAY - DTV
F—BAigk, TAY— MOBERDEBNIE Yy F LD
MR A ERL 720
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Fig.1 Effect of bulging of cable
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H—2 NI rIHBAEKE
Fig.2 Measurement points of bulging effect

=3 NI THRAERR

Tab.3 Summery of bulging effect measurement

£-5 FvECTRNHERR

Tab.5 Calculation of wrapping tension

FyE T RIS | B | BIARE 0.9 8% | L.2A® | L5AW

=7 VikH ton 48000 44284 42323 40377
FRE cm | 0.5225241 0.5225609 | 0.5225804 | 0.5225997
=7 N UAER |cm? | 9872. 2063 9873.5986 | 9874.3334 | 9875.0625
MA% em | 0.0534682 0.078304 | 0.0914104 | 0.1044164
BAEAL kg 38.0 55.7 65.0 74.3
LEEMNS kg 196. 2 280. 3 324.6 368.7
EHAEH kg 190~220 275~305 | 320~350 | 360~390

. 2 B L BEBENTL |9OWELT N
(BEM) mm | (8K kg (B®#%) kg %
el 1,250 51 269 19.0%
2 1,170 59 274 21.5%
W3 1,315 49 255 19.2%
A4 1,212 63 261 24.1%
T 21.0%
300
200 ° Q

B S (keh)

100

00¢
o
®000s0000 ooo

: |

0 200 400 600 800 1000 1200 1400
FEHE (mm)
H—3 NI ITHRBERRE

Fig.3 Result of measurement on bulging effect

NI Y TRHRICE BIRVE TN 21% FTETL
7zo THIE, HEREHNRETENDIDOTH 72 (R—4),

R—4 WBONILT L TR
Tab.4 Bulging effect on other bridges

r—7NE | RS | REED | REF
B

mm kg kg %
FRAAG 365 75 24 | 32.0%
K P 840 230 66 | 28.7%
A RS 1,062 296 75 | 25.3%
VA YR=TY Y 771 200 56 | 28.0%
B g RS 1,122 265 56 | 21.1%

NSRRI Y S v ¥ ZoMiEARETOR
BEEMT 5. ¥ — 7 VHEHMTHEOTHE FHTZRERIEIC
Sy ¥V IBETALENDY. Ty ¥y IRGRER
RERBEDOr —TVRDOEILL BTy E T4 ¥ —
DPEENBLEFEL B0, T ¥V 7 BBRHOHED
FFEIZAT ) LEFD 5,

R-S5ORERKRIIT Y ¥ I T4 Vv —0REEILIC
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LBERNEBRONNY Y IR ORBERZRB L Tnb,
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Tw : WIWIERD

AT (EF—TNVORNEAILLE T v E
VT A X —-DRIIEAL
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T ¥y SRBHEEEOB I EAmEL., Ty
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4.2 XTI

.21 T4¥—-29E>T

JAXY =T EV T34 BEOENNEFTNVTI v EY Ty
VEMEH L, BIEREE—4 1R X9 ICHETEN
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FINZIZ <72 & 9 I2F ) AEAET L7,
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Fig4 Work sequence of wire wrapping
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R—6 FvELTIAMY—DOLAR
Tab.6 Dimensions of wrapping wire
AT — T ND S v ¥ v 7 RS
B ¥ |HBS G 3506
i # |SWRH42B (JIS G 3506)
M OE| Do XAT|3.95+0.05
Wo X (4.0£0.10
W& &= |0.10MTF

Bl R B X |70 kgf/mm® 2Lk
M R A |23kgf/mm’PLLE
4 o [10% Bk

U b % | RAMUYEE20MEH
H &M AR |200g/m’ L

BEE—2 BIPDIAY-FvELTII

Photo.2 Wire wrapping device in use

4.2.2 dLZvECYT

TASE Y 7EEIX, B150mm. B X 1.6 mm OF
MAETLAY =+ 2IAXY—F VT EIIN—T7F 97
ERBELBMNITTLEETH S,

TAT VBRI BVWTHRTIAY—Fv ¥ Tk
FIRRDIETES S MEM R OHREMP~NOWK T TH %,
2720, B—7 ORRCARARIK LIEH & 2 5 & 5 &4
TRITNER LWz, F—=7 NNy FED 178% )1
HIZBWTiE, KA S BN OB ITEEL 2 5,

TAT YTy 3B Mf T -y —LETT L —
LATHREIN, BHTAEERICEALLET 7L —20
FY I ET—IZLoTHETAHETH S, TLY— |
OBFITIEF SHMOWE T — T & o TZERDBIAA
il TLARLOFEEELFO TS (B-5),

TGy EYFIZD0WTR, 74 ¥ —F v V7 LRI
TALEONEDZ DL DOEERN2EA L., &
HBBEIRT A TS~ —% 2 FEA LB — 254
%,

CDY— NEMNITEICY Y F— BT ALY T
AFLEA—RERY, BEREZREDEHDTH 5,

TATy EVTOMAMER—T IIRT . (BEE—3)
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H—5 TLSvECTY HER

Fig.5 Outline of rubber wrapping device

R—7 dLFvECTDMLF

Tab.7 Dimensions of rubber wrapping

ThI vV IHTAY— b
I H # %
% | RWBzugsLrrIa
=4 S 1.6 mm
g 150 mm
ik b L
. & 1.5
WY | TR 60° £10° (A )
53R | 140 kgf/cm”
G | MO |350% MLk
51245 | 30 kgf/cm?
oM | —40T
JS K630 o 19 T

BE—3 WIFOILSvELTII

Photo.3 Rubber wrapping device in use
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£—8 HA—JIBBEBIEIRE

Tab.8 Time schedule of the anti-corrosion work of cable

HH H8.6 7 8 9 10 11 12 H9. 12
FARMYE VY
749=-39E°Y" Ky, A esz\fM 0.65/ "4/ B(9'DR)
: ThFYE VY Y, ki 0.731°2L/8(5°0R)
1A~2P
MNOvEE
D4v-39t vy’ VUMY (TONRLX2 | 1.17°3R/B(5°0R)
LG9y K, hvd 1.100°2)/B(H°0R)
2P~3P
MNOVRE
74v-39E" YU 66/ 41 0.70n°20/B('DR)
ThIYE VY IV 0.73N°2 /B (5°0R)
3P~4A
MNORE

4.2.3 =N KREaA-%>7
AIEDr — 7 NNy FIfEE Y 2 58O FiEET

Hbo WEH. ZONY FOEDLER BTN Y FigiBizid,

FADBAXBIET 2 HWTI— %Y 72 ERLTEL
P, HABEREOLES. BRVATLAZH LT A7:0
REROFHETIHREERLENIH T B NICHEHEI D 5
o, a—FIBEER-60LHIC 2 @EEE L,
g E xR - 72,

HEMICIE. REEREI NS VSR O TF VT
ARRA LY. COTFNTAETROD, BRI
BHIETH D, /N7 Nl 0Bk 7 2RI IS TRED
g ThHb, (BEE—D)

5. N> KNO—7%8%

T — T VEEOHER - BHAHRKE LTy —7 0V E
KAy Fa—T7%2BRETAHLDOTH S,

Ny Fa—73 k- h - TROSBETHEE SN, &L
BoNy Fa—T12il 7 — 7 NAEEBEPETT 572012
VERENRHFOU—TTH 5,

51 N> RFO—-70O3[EHL
HMEMICOWTRBEMNEICRELLZ7 V) -9 —&
D, bz AFx )V TRERILNY Fu—7%
Frxv bor—27 E~FIEHL,
hRFEHOLENY FO—T ) - VOEEZHD5
ER20tTHE O, ZEMEZERLUEHES L—r (i
J120t) ofHEEZ, WMEM»SIEIC1IA—>2P>3P
Exxyy by r—2 EEBIEHB LA,

5.2 NFO—TDP8ZE - TE
FBNY FO—T7OREEETIN24~29t ERKRE WV
O, BTHOBRVIAAEE GEI7uy 7 x2) 2FHL
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B—6 =T FHBI-—%2JHER
Fig.6 Outline of corking at cable band

EE—4 7—7INr FBa—% 2 JTREMFEERR

Photo.4 Compaction of corking material at cable band
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BEE-5 /N> RFO—-7EHRR
Photo.5 Installation of hand rope

5.3 N RKO-7ORIKER

Ny Fa—7ciE, SRicEE L7 REBTlHED TV
AFVARBAT S, HICEENY FO—-7I20owTid
r— T NEEREOETICEE L & 723 20nwEE LikiTh
7% 5%,
TLVAPLVAOBAZHzoTE, B—T% 77 =N
VY LRETES —T NV EOHES T ERHIEL, 20
B rEFEMEE RS LORELITI,
HrEOFEIZIE, LBV FE—FZEBENVF
O—FEEMICE Y Y —F =T ¥ v F (capb0t) %
HBEL. TEOBRELRB L) VAT, - TRE—
FEE =Ny I NI VREET 72, (BE—6. 7)

531 MU I&

NV Fa—7 O 7 BEOREICDOWTIE, TR
D —TVERERIIREOHEEIT>TI7 =NV 7
ROy rERHEH L,

OFi % OE R 2IEM BT STV WET

D — T IVIBIRORIE

BEE—6 7U-NCTHTAE

Photo.6 Measurement of sag at free-hanging state
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BE—-7 tr82—F—lTPvyFILLBYTORE
Photo.7 Adjustment of sag by center-hole jack

@FEFr—7IViRE GRERELOE) ICXBHIE
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DEBYTH 5B,
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HIRRRIERTICER (BEI A TNV FERIOEVE
EHNY Foe)
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6.1 3 &

2 KEFAF T B ORBREEAIES, S, MY 4 7 VRO
N BB EABNIZHF LY FOIE Y BREBIHERT
X WU TFTEEINT, EV L TNV FiEny
H—TEFEHE NN FIMEHTABETH L7720, #H
BEETHEEZ S o TWD, SO0, HZEROHER
W3 RMAHT A ERL ., MR DN Y A =5 EAAME
BT 5 BN TERKL 720

BE I TIHOKRT T v 7 ERTNHBOMOERE %5
WLTHRDE, PHE LI NY FEF—TVHOBEED
KEL, WHEBHEIVNSVEIHERTE 2 (FR—9).
(BEE—8)

xR—9 MERMBED/NL KR NHAHTENE
Tab.9 Difference in bolt axial forces of cable band before and

after the erection

K7y s A B WRERTIE | BLE | BERK
Rk BT LB | TE | GENE) | FHME
1A-2P# 44| HHU-60 403.4 3.1| —6.9 5.0 0.33
Ffl-60 355.3 0.2 —6.1 3.2 0.53
HAH-61 303.4 1.6 —5.3 3.5 0.37
P61 226.3 0.4 -4.8 2.6 0.38
3SP-4 A% | BE-60 410.5 4.8| -5.4 5.1 0.33
PEI-60 366. 9 2.5 —-3.8 3.2 0.52
HA-61 308.3 0.5| —4.5 2.5 0.56
61 232.7 3.1 0.0 1.6 0. 67
oY OfE 2.0 —4.6 3.3 0.46

EBE—8 4 — 7N KR bOFEFT
Photo.8 Fasting of cable band bolt

6.2 4 RFFF

4 REFAHT IS N FEBR ANy FIH LERL 7.
4 REEFTIEEICE =T VoMY R T4 v —
Gy ZIZE BNV Y IR 208N E
BRI E LTWwA,

DA RMEATTIE, HIREEE LR SH72) 500t 2
BZBNYH—EINY FIER L TW7205, el
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TIX 200 t Witk & 72 5 720 BHAE#L ) % FEE R 2 LA
#iTo7z0 UL, BICHBRIZBRICE VEE /N Y RS
VERMEICS L CHAEH T2 Lo Tnw520T
Db B, BEIA TNV PRy F—RAF 4Ny
FlZoWTIEREsk L RS v FEV N OFFRET) TRt
FEIToTW5,

6.3 EA—XF 4N KRRV NOFTT

LU= ATF AN P 1EDZY) 4FKLDOKRLV b
L DffHTonvsg, BiEAIZDOWTIIo/ N> F
ERBRICANV I F Y aF—llEoTITH AN AR
HhZnizd, SViFryat—RUOHMEL=ZY b4
ty b (12Hx4) ZHEHLESHMERICRHIMT T2 %ML
720

AT 4 B—TEFEORN MARL LM EIZH 57
Oy N Pl ) BFEELFFEDHE D 2/ ohwvil
REVEDS D o 7225, N FEUWERFICER L 723 FRIEEIC
U720 7S X Y PTE OBl 215 5 Hh k72
(BE—9)

BE-9 28— 7 1/ FRIL bOFET
Photo.9 Fasting of cable band bolt for the center stay

6.4 EHBREHEILEE (4 KEETTE)

P B OFEHAH TR % 085 5 BT 4 Ko #
W ORBENEZRETHHDTH S,
WSR2 —7 O 1 KRR RS,
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Fig.7 Recurrence chart of bolt axial force for the cable band of

Akashi Kaikyo Bridge
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&NV F N(%)=-4.6711ogT (day) +99.2

YUY P N(%) = —4.1121ogT (day) +99.9
BN Y N(%) = -5.93210gT (day) +93.5

5%

(KMEF)  N(%) = —4.668 logT (day) +99.2

(Fi#H)  N(%) = —4.520 logT (day) +97.5
PED XS G0 R L b REOBEMIICH 5205, B
BOINY FIZoW TR 3R ZERLTELT 4R
AT SRR T & 2 B 2 5. BT o Em )T
EY 74 FICHRKECE DbY S,
BONERADPSNY FOWFHYEREE (sf=3.0) %
HRTERL 22 EETLILR-8DEBY L&
%o

RERFFLNAY FIZ10FERICOBRAL 2R E
ho LALEMS, SE OGN IT# 20 H
MBEOHERETHY, BEBRLHENT 2HEIRERT
HbHo MBOMHBICER L Z25HHE RS D BT
L ARABE-9DEIICKRELERZEL TV,

¥V 547Ny FIZBIT58BRELIZ oW TIEH
AERES D TTH Y, SONY FOF LI
BLTRWT Lo, SRRV EHE % Eht

L. Wi TREFERZBHET2FEILETHL LD

b,
7
.
] i -
o — -0~ 5T
# -._ - — BTN
4 ..:_ ......... - e ] L
4
5 ) .
oA 5% 108

B# X eh REM P RATIE D FERRL
B—8 & —Jiir RN Rexk
Fig.8 Safety factor on slipping of cable band
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Fig.9 Recurrence straight ling (comparison in other bridges)
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7. BIRLHERRCY KIvAN— (E—10)

K—10 AEfRROY FILhN—BIER
Fig.10 Outline of saddle cover and make-up plate

FEIE ORI O RV AN =TT &
ODPYAEVWTH L0, BITHOHKEAFTIL L LD
MUK L7 NE %2 ERLUBEICREE L, L2 LY,
BLEOMEWERN PO TEL VL TH 5 720 —EhE%
KILZBRA L7 ETH o 7285 BHETETOFRIV ML
DBEZET LD H oo 58 B/EHHIZOWT
i, i ELALBBIC D W TIRBTHICB W TEAE -
RHAETLETERETHS ),

HERIC M oo T, ERODD LY I KREDOF Fv A
N—THblH, WREEL. 1 HH72) O HTB Fift
JAREARGEEER L. BT Uy 7 O LFIHE KRG
LEM L7z, (BEE—10)

BEE—-10 % FILAN—ZHRR
Photo.10 Installation of saddle cover
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I
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!
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8.1 Fvv byx—UKMEME

R OMIE, RAEE A EAR LR LETE»S
#5700 m DX OV TIEREE T/ VRIS Wi#
L, BDTH300m OXEIZoWTiE, # EICEE
L72WEZ L— I X D BERBESERD/ AT
WL EE T (BE—11) _
BEINTERMIZ N A7 24X 7 CHMESZ L—
v OJa < BT E THER LA bR L,
FHMEBROF Yy by r—70—=7ORNICLD,
Ny H—a—T2EFEIERNT L L, FPFTHERIIBY
THREL, Fr vy byvr—ru—7RLOEMCLS
HOPIEZHWE LT, vy bv+—su—TOk%

BE—11 ¥+vv byxr—VRERERE
Photo.11 Work trolley for removal of catwalk floor

BEHE—12 ¥+ v bYyx—o0-—7EEH
Photo.12 Buffer system for catwalk rope
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VR & BRI D A 2. (BE—12)

8.2 X+vv bhyx—0O-TORE

HEE BERUCBESOESHRTEFyy b+ —72
U—7 %) AREE (6HEX2) THRAARN—F -7
LYy MBS, FO%k, BHICRELLBEE
HAOoo 4 v FICXOVBETZITo 72,

AR EDF v v by 3 — 27 a0 —FI3HERIZHR
BABKECEDI SRAAEBOREFRICE ZEF]
(cap70t) T4 Y FERA L SO 4 Y FIFRIHT
FHIZBWTA M ¥ FRBRICHH L 7RG & 38 %2 5
L240mU—T 2T TELHELLEZDIDOTDH S,
(BE—13)

FHr—TNIVCHrO—FIZOoOWTIENY R
U—7%BZ 583 FTHEAANU~ERES 2 LED
BB, TRIZDCTHEROB Y AAEBICL L AR
ZEZ, 60tonHHIEDZ SV TV v v FIZXBF &R
AEAITo T

INHHWZEBOBEIIIEEICELS, o—THE
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Photo.17 Assembly of small-size crane, JS-5, for removal work
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Photo.18 Delivery of small crane JS-5 by tower elevator

Tt WEFHEFLLMEOBIRL, KV MEGHIC X
LD TRVLETH S, (BE 15~18)

10. HEHZE

F—TABNIEORTIZ, — TV ELEHED,
¥ov byt —sOME BEZ V-V WELEH %
THEHBTEREHWZTHETHY, /20 HHETHED
BT 2BENTOEEICL ) TRETEIFEEICHK LY
RRTH - 2225, FD 2 MEFERTLBENTE 72

BB, ATFEORFE - &5t - BLICEES Bk
BT LS BEH 2L 9,

BEHE

1) KM THE

2) WIEZ, WA BRBEBEREO NS Fy
H—HE (20 1), REHIHR. Vol.18  No. 70
°94. 4

3) MO, BWal  WARBBRKEDO /N Y
H—EE (20 2), RKNEHR, Vol.18 No.71
°94. 7

4) TH. Bl 1B HAEERKE S — TV
AT L RUFHHR. Vol. 22, No 86, '98.4

x © K ®



RE/MEOHEBRRIZF RO TERS

Report on study and work for rehabilitation of Onomichi Kobashi Bridge
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BE/IEIL. B3 EIRICEEAEORY I EERE L THEEHEB L AMEMERTO 2ZEAETH 5,
THARTERIEREINALD, BEBOACEEESTREDKEIRELAIICTEILINEITEL56W
BAEERE L. OERNESEE QFHEET OXANEBI WHREBDNEIOHEIZEERL L. K
Bt BE/IBEORBEBORS ERIAEZOVELRETIH0TH S,

The Onomichi Kobashi Bridge is an approach bridge, build in March 1968, composed of two spans, each of which is of a steel
simple composite girder, Since deteriorated part was partly found on the periodic inspection, the bridge was studied for rehabilitation
and improvement. As a result, the bridge was treated as follows : (1)Rehabilitation and strengthening of piers, (2)Continuation of
separated spans, (3)Replacement of bearings, and (4)Replacement of expansion joints. This paper reports the outline of study and
renovation work of the bridge.
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Fig.1 General drawings and location of the bridge
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Strengthening work for earthquake-resistant on highway bridges in Innoshima Bridge portion
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Among the Nishi-seto expressway(nicknamed Shimanami Highway),the portion connected to the Innoshima Bridge has been
opened to the traffic on December 4, 1983. The bridges in this portion were designed based on the standards, coded before the
highway bridge standards of 1980, which has less resistibility for earthquake. These bridge should be strengthened as early as
possible. This paper reports the outline of review of bridges for earthquake-proof, which was done along with the specifications for
rehabilitation of highway bridges deteriorated in the Hyogo-ken Nanbu Earthquake. The paper also reports the detail design and site

work for rehabilitation.
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Tab.3 Specifications of strengthening for bridges

e B R|B L/ AREH %_ﬂ_/ F i AESs N rIFUII%
T —— (FE=HitE) (FEx\= HiAE) (B = BifE)
5 B — (REF/BHESPD) (ﬁi%iﬂkﬂzpb) (REMBIE2 P b) (ﬁﬁﬁmGP )
R T W AEHERGRE RCEXICLE |[AREX I TLE O YL B T
i RGN {f: EMNTIHE
58 | FESRATE [8BMR/ESS400 (t =mm) 2/7)-} 250 9
R SRR S BNt vm | 4 (:\:‘1‘5% RilE) |AFD22—-36A& | 30 (%g_x;{fﬁ:&wﬁ/l/) 4 (ZAXEHE)
T —# (SD345) D38—56% D22—18$ L L7V (O D38—36%&
AH By 019—448K | —— PARS ) [AN kW) $19-—228K
¥ AU SiPs (t£) | #iT R /7Pu (t£) Ps=1, 476. 9>Pu=197. 3|Ps= 934 1>Pu=353.5 |Ps=2,268.2>Pu=1,422.0 |Ps=1, 152.2>Pu=225.7
i SHE DY RE Bl R ST H TR AT | B T Rk 1T BA VT R T
i EIRERRIC L DR [1EEH (t ) 181. 0 128. 3 420..7 92. 9
#% B KL DIRE | L2 | smesiiA kTR (0 366. 2 315. 0 629. 4 186. 5
L2=H2iE 7% L HE OK OK OK (g@gﬁimgﬁw@mﬁx) OK
L3=3ER B BIHIAR BHES (t 1) 362. 1 279. 2 4. 185. 8
(fEE) L3 | A AR (1) 366. 2 315. 0 629. 4 186. 5
HE OK OK OUT (EHOHAH<EHMOWR ) OK
T _— B A|ESHSEE BF—EB)E E_EA)ITE
~~~~~~~~~ _ (FEA=E4E) (B = BAT) (RN = BigE)
H B — (fREMEINS5 P b) (BM2Pb) | (REREEH2PD)
- HEIE gﬁmﬁgﬁﬁﬁmﬁ RCEENTILE | RCEIXMNTIE
3R [mESRATE [#ERIESS400 (t =mm) Y 250 I 250
1F ¥V e X I x NGRS v 4(I$%Vﬁﬁ)Eﬁ%DSZ—GSﬁ:E%SM%DZQ 28K
7/7& %, (SD345) D38-—52%k D32-344& | =
/]~/f\;1/ $19-616A& —
_ t‘/ulﬁmm?s(tf) 8817 /7Pu (t£) Ps=1, 366. 2> Pu=358. 7|Ps=1, 144, 2>Pu=434 |Ps=757.5>Pu=289. 6
WSRO DA Sive majj&%%ﬁ BT R ST
W OEEERICE DE] (8N (v 1) 148. 9 188. 115. 5
#% | EKEMSI ORI | L2 | mmsstd kTS (10 309. 9 377. 8 257. 5
L2=H23E R L OK OK OK
L3=FEAR T BB EES (t 1) 297. 8 376. 6 243, 1
¥ (fE{EE) L3 | ek it h (10 309. 9 377. 8 257. 5
HIE OK OK OK

(5) SMAHEEDL

S DOEEDIZ, BT RF OBIR 2R L 725
42V RTRIER YA LD, EoBEIGETE IV
FIIVIZER L7,

1) ZARFIERICI 5D LT

W E TR VBB - A ic kD =L
e, BARCZTIRERT NV I N TR,
=M% 2 ARBEREE L, AR, =K
¥ VRHIREAM 2 TEA S MR EICh - THEAL,
RENY 2 — [ ZTHEAMOTEZ IR 72, EAM
OHKEBEAYNZ 2B o THEARTITIREHT
W INA TERPRERE L.

2) EIGEEN Y VX BhEED T
FRTEHEZZEXFT Y=LY= L, &
AHSARICBUTT, Y= oEERZ 1HE o7
ZLT, BIUHETIVY IV ETHAK L D H=50 cm
FCHEALZ, EIGHEL Y VIEAR 1 HAKRESE
L. BIMEEN Y VEEAR H=3.0m/H % RE
ELT, EEEADXLDHETHRNTEALLE, 1
HEREA U, I E LV & MV LIS, #d b
BEIRFY I —AMIZLD = L7
BT

HAE B AR OB REHN (THRE— -
TRERAERY V) v FRA UV P+ TREZRERLR
FUBIRSE -+ hRRY v Ly UBIREE + EBRERY
T L& UBIRERED IS TEROBSERN R E1T > 720
(1) MEBarry)—F

(6)

36

BIEVIEFAVYEY Fa7&@HLT7—F 7
LHECEERT Vo — gL HIILL 720 & T U OHE
BBHSIARICAY v FYVRMVEBBREL, ZLT. 5
W7 v —8kf % FUCHA LIEEIGEE LV 7 VICTESR
B, EEMEOTHMm TS L. BEHRE L1,
RICHEEAL2 27 ) — P 2ITRR L2 BALR, 2
Y= PR ESBEOEIIT Y VT LT, mERIC
Rtz L <. TRE2HOR L7,

—.

4.2 BMURAHEIMTE I TTEORERRYT

ZFOHRICOVT
iy =
SRR 7 ARSI U 7 Bl TR R R AR S & T
T (mRFEEDED) Tid. TROKT Lo
EPREL 2.
1) TRF BB OREHEAEIL 4 mm TH 5 55,
TROBHIZL VEVAARATARNE L kol
OBEHOHEBEHRLREIZ. —10~20mm TH
D, BHOa YY) — FESEEEO HEY, E
FIZE Y MYHH %,
@a vz - EHICREOE (BH) 2555
HEEOHE. MBICEHWM DB LTH S,
2) SR SHEAET L MUKEELY LT5729
B abEOHYMIBLETH D, LoT. I
T M ICET 557 - BEPS &5,
3) B2y )—FMEOTEEI4mm LRV
720, BEHTH B.2mm) 22— FHE
KHELTBY., a2y 2= FANOBEROY

(1)

X @ B W



X o THHA 25° ~35° OREBEPATZ %o RERIC
FV B HEERIT ¢ 20%20 cm OFREERATH D,
% & A BB I A RBAO L (B 10em
DOHLB) 2% 5 & )R L7z,
b) HEERA

AT A & & AR OERA « X 25, 30°
RO O3AEELL, 1AFEICOE 24K, &R
Bor—A (1075 —2) iZ LT 6ARngak%
vz, 8MEEIX. BEOMELSZICL T,
& AW M) < & A WG )T 8E C 4~5 kgf cm?/

BRHRLNTZ,

4) 7—F ¥ 7R & ST o OB A5 cm LF
Lo TWABY, 7—F 7 EEOHREREE
A5ecm L EDOMMIZR > TWABEBEHLH Y,
T —F 7 R & AT Hi OB 5~10 cm D
TG 2 57 B BB - 72,

(2) RRESICHT %00

K L. PR 8 FEETIEIEENL S VIZL S
ek T2ERTHI & & Lzd, Zhhr bEIL
WENZIVESER, o> 2 —  VEHOFEY VIEE

DHERRFZ T o720 min & L7

(3) HIUFREN ¥ MTE £~ BB R , (4) FERRER
1) ABoBEM R—b ICRBERERT. COEEPLUTOZ L
ARER L, OBIGEE IV 7V & SR E@ MU T A L7z,

NV NEa 7)) — MEOME o WRE L R
HIluFHMELTERL, M. ALEICBT
LB S WS SR 7 4F 10 H oG i
BHBREIC BT, ERE T, 8.7 kgf /cm’
MEWE T 12. 1kef /cm® L FHEI N TWDH T &
Mh, TNEBFICLT, EAMIKATTLEEE
2o b HEMNEEARBREZ 15kaf /om® & L7
2) RBPHEE
a) RERB
X —3 2ffi% —me ABTRBOBMEL LT,
REROBEE X, AT 18 & & ABTRER & OB
lax, ETICRELAZAR=YE2H T
EL. BEWEP LR TRD b EHIE
o RURARIGH ¢ XD, Mohr-Coulomb @
AR « = c0+fo ZIFETHI LN TE
5o
¢ =P/A-sina
t=P/A-cosa ZZIT. Al HAWTHER
L7z oT, BhoZEHMPAa TLIT, BH
(0, v) OEAFTay bTERR, o-7 W LI
ABTBLE 2 SRR 2 2 (BI—4 2 R),
W ARREBTE TR BR300 o5 4 AR FER
EMAL LT, RETREZ 5° DANR—H—{Z

®HE Ly

75y hF—T

R ARt

HA A

BRE&EET

0 777y 777777
M—3 M5 —EtAMRBEOBRE
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Photo.3 Toll Plaza of Malaysia * Singapore First Crossing Road
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Photo.1 Highway leading to Qantara from Cairo
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Photo.2 Viaduct under construction on Sinai Peninsula side
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Photo.3 Tower under construction on Sinai Peninsula side
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Photo.4 Work yard for deck assembly viewed from tower top
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