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Maintenance works for the Ohnaruto Bridge in the two decades
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The Ohnaruto Bridge has passed twenty years in June, 2005 since its opening. The Ohnaruto Bridge is well-known for its severe
environmental conditions such as strong wind, waves due to the fact that it is the only bridge that is exposed to the Pacific oceans of

Honshu-Shikoku Bridges.

Therefore, we found many impacts caused by severe conditions. For the last two decades, many strangeness such as corrosion of
steel structures, deterioration of coating films, cracks and peeling of concrete structures.

We have implemented a lot of maintenance works such as repair works for the substructure, repainting works for the superstruc-
ture, installation of dry air injection system for main cables, corrosion protection work for the multi-column foundations as rein-

forcement and so forth.

This paper reports outline of inspection and maintenance works for the Ohanruto Bridge in the last two decades since its opening.
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Tab.l Chronology of maintenance for the Ohnaruto Bridge
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tural association

ik THEL LT z

. W | @ &t

=R ¥% -7V -
59 w/E - EH r—7) e i
A — — — —_ —_ —
B 41 23 16 27 | 70 | 174
c 144 75 69 106 | 128 | 522
D 63 57 29 55 | 47 | 251
Q 23 3 14 6 | 17 63 BEE—-1 75 Y0BEH EE—2 PTFERDEH L
i 271 158 128 194 | 262 | 1013 Photo.l Flange Photo.2 PTFE plate
£k (10134) THI (2714) # (15844)
0t THT Q@ A B QA g
8% 0% 15% 2% 0% g5y
36
Ry 16% c
19% —L, J 47%
13% 54%
r—J i (1284) Hr(194%) ZDOith(26248)
A
% B
3% 14%

53% 55%

—1 ERERGHCEE

Fig.1 Discovery number of transformation and its frequency

Vol.30 No.106 2006.2 5



Bhbd ) BEWMBOLEDN D L5545

(2) FEEEROPHE R

ZROMEER TR W& - AW . EBT % -
=T M. ToMl BRNEWS)] EoRRFHK
EUTICRT. B2 BN HZ, I-1127
F I L2 DRIRT

(3) AERMLER

R INIRENLERZDTIORT,

BE—3 4—JIREDEFE

Photo.3 Dotted rust on the surface of a main cable
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Photo.4 Corrosion around anchoring part of suspender rope
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Photo.5 Damage of the water-proof coating
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Tab.3 Annual implementation items of the precise inspection for the Ohnaruto Bridge
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Unexpected Displacement of a Pendulum Plate and Breaking of a coupling rod of a Rolling Leaf type expansion joint
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We found that breaking of a coupling rod that connects a Pendulum Plate and an Adjusting Plate had occurred at 2 points on each
Rolling Leaf type expansion joints. A coupling rod can follow displacement of the plates caused by wind and so on by having a
hemisphere washer. The breaking was unexpected matter for us, bridge engineers. We report the cause of troubles and repair meth-

ods of the joint which were detected and researched on.
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Coating film assessment of the Seto Ohashi Bridge
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Soundness of the coating film is evaluated on basic inspection, coating film assessment and precise inspection. This time, coating
film assessment was implemented at every panel of Seto Ohashi Bridges to understand degradation level of the coating film in detail.
This paper reports on soundness evaluation of the coating film of Seto Ohashi Bridges utilizing the coating film assessment and ex-

isting data.
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Tab.2 Judgment standard for coating evaluation inspection
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We have established an obstacle example network in order to streamline the maintenance networks for mechanical equipment. In
this system, an engineer encountered some difficulty in his work sends the substance, cause, measure, needed time and cost, and af-
ter condition to all engineers on this network. In addition, the engineers received the 4 difficulty report prevent the outbreak of the
same difficulty by inspection and refinement. In other words, this is a knowledge management by sharing of experiences.

This system has worked from 1999, as the number of difficulties amounted to 500 affairs, we instituted a questionnaire and ana-
lyzed the condition of difficulties.

Inthis report, we describe a proposal for the important point of the maintenance work, a validity estimation and improvement of
this system based on the questionnaire.
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Prediction of strong winds and response action under disaster prevention
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The Ohnaruto Bridge crossing the Naruto Strait locates in the severest environmental condition of the three routes of the Honshu-

Shikoku Bridges.

The Kobe-Awaji-Naruto expressway, mainly between Awajishima-minami IC and Naruto IC is often closed when typhoons get

close or land in western Japan.

In the fiscal year of 2004, the Naruto operation center closed its operating section nine times due to typhoons and low-pressures.
It was very unusual compared to recent years. This paper reports prediction method of strong winds by typhoons and so forth, and
facts to be improved through our experiences on traffic closing as response action under disasters.
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Monthly data of average wind velocity
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Tab.2 Typhoons and Low-pressure that closed to Naruto area
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Axial force control and management for retightening of cable-band bolts of the Innoshima Bridge
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It is supposed to evaluate axial force of cable-band bolts of the Innoshima Bridge using “the method accumulated original length”
that is considered their residual expansion in the early stage. We confirmed that this residual expansion is different from the expan-

sion that we predicted.
This paper reports the process of control points of axial force management in the retightening of cable-band bolts based on the re-

sults of verification of the mechanism of residual expansion.
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Photo.1 Cable band of the Innoshima Bridge

38 x @M

7Ny REFy MEOBEE Sy MEEIE Y FICH
EREB KVETFrYaF—RBRTAI LT

FMEH1 EE.FryasF—ICTRVIMNCERDES X

IREE D IBHIIC X AN AT, F v FAIAN

B



FME4 RS AV PHESISTRLY b oMmUERE
Wz, (BRE-I)

DAV MR REAR R R R L
NOHEHZITH o

L
=
s

FlE4

mn N om0

H—1 sHBAERR

Fig.1 Point figure of axial forcing
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Photo.2 Axial forcing using a tentioner
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Photo.3 measurement of bolts length using a bolt measure
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Tab.1 Converted axial force and expansion calculated by residual

strain
F b v MR | REE | BEMH | BEMD
% 7 (mm) x10° | P (tH | & (um)
W 1256 480 22 0.70 12.4
W 1260 500 236 7.50 132.6
W 1265 520 105 3.34 59.0
E 0120 500 42 1.34 23.7
E 1225 500 116 3.69 65.2
W 1252 500 62 1.97 34.8
W 1262 500 45 1.43 25.3
E 1261 500 121 3.85 68.1
E 1262 500 115 3.66 64.7
¥ B 96 3.05 54.0
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Tab.2 Results of length measurement with no stress at the site
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Photo.4 The almighty test machine (3000 kN)
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Photo.5 Reserve bolts installed in the test machine

4.1 HERER L Z O

(1) #E L BB R (FR—3. H—3-4)

© #¥ QEB) WF G0t 12Xk AELLEE
MF67Tum TH Y, BERICEDFREMS
54 um 2D DTH o720

@ 2EBUBEOHELEMICLD, IHELLD
BREBMOCEHMNEMCRZ 525 BRKTH 11
um (718-67) Tho7,

® 2EEUEOBMIZBI 2 BATEEOM T, 1F
F-ETHELTB ) BRIROKREMOD 3um
EENTH o720

DB XY, 80 tf AR DMK LA IC X o THREM

UHPHMT 53w EHBITtE 5,

A B B W

o~



x—3 BELHFHARER
Tab.3 Results of the repeated loading test
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Fig.3 Change chart of residual expansion based on results of the

repeated loading tests
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Tab.4 Results of the over loading tests
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Fig.5 Change chart of residual expansion of the over loading test
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Fig.8 Results of the measurement of cable band-bolts under (against initial lengths)

H—9 REBMUEX b FL GIHIHRTIR)

Fig.9 Histogram of residual expansion (against the initial length)

IMEEE LTRYFEZSNDH, BERERICRESRL
MEMES4 um 2 EE B RNV PAELF—F D 60% UL+ %
HOTBY, ZOFHMORIT 2L E (54+64=118
um) THaHIE, ¥ —T Ny FOW Y REF e
BNZEEI T NETHBHI LD 2L VOIZ/RT 8 um
ETBIENHMONTHMAERIIBNTIIRYTH S
EDHIB ATV, REBREr — 7Ny FRIV MEAKR
RO ICB W THEATRE [NEH] chsrzez
TEHEFCHTETLZ L L,

®© FHllF—% oFHE
83 um
@ FHTF—sroREHELAMKINLET—5 (220
umBPEo357—%) Wi EHE
77 um
® @zMHEHLEL, FHED 95% EHH LRRME
88 um

R—6 BEMBEERNLALBOCHAROBKEER
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Tab.l Summery of three long-span Bridges
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Photo.2 The First Bosphorus Bridge
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