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Internal main cable inspection of the Kurushima-Kaikyo Bridges
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Reintroducing of the top hand rope tension of the Innoshima Bridge cable
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Internal main cable inspection of the Kurushima-Kaikyo Bridges
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On the Kurushima-Kaikyo Bridges located in the Shikoku side of Nishi-Seto Expressway, the dry air injection
system and S-shaped wrapping wire are applied for the purpose of corrosion protection of main cables. The former is
a facility in order to keep dry inside of the cable by sending dry air and the latter is a kind of wrapping wire to
improve the airtightness of the cable. A cable survey to see the condition of main cables and the effect of the system
was conducted in 2019, 20 years after the start of service.

By the survey, it was found that the area of white rust on main cable wire was not expanded, only a small amount of
harmful substances were observed, and there were also some cracks on the coating paint of main cables. As a result
of examining the results of this investigation, it was concluded that the anticorrosion system of the main cable is fully

functioning and the possibility of corrosion progressing is small.
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Fig.3 Relative humidity(Kurushima-Kaikyo Bridge 8P north cable)
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Photo 4 Condition of outside cable wire
(First Kurushima-Kaikyo Bridge stationB previous survey)
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Photo 5 Condition of outside cable wire
(First Kurushima-Kaikyo Bridge stationB this survey)
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Reintoroducing of the top hand rope tension of the Innoshima Bridge cable

A A xH BR FIE &
Masato Hongo Yoshiaki Yano Yoshikatsu Kadota
LERAREEEtL V42— LELHREEEL VS — LELHEEBEEL VS —
BRHEIIL—T HEIL—T)—H— BRMEIN—TH T —4—
(FD) LELGAREER L S —
B =

EKEKGEr—7 N LB Fr =280 T, 77 MAEEE OB L EPREICED Y T 7 '—
a K DERDE TR RN, F =T NAREREATRFOETISR L L TOMELIE T DR 2 8
AT HZ L, TREREMERZIEIUT DN THRIE R LIERORSE1T o 72, BETORE, RIFEH
FEEME LY hy 732528 T, PREMIFING Fr—72HRTHVFEDLZLI2LD, EHOF
BMAZATol. AT, Ny Fe—7ORDFEANIED L TORME, TIEBRGH&R O TIRIIZ SN T
WS,

The tension of the upper hand rope of the Innoshima Bridge cable was reduced by the repeated load of the cable
mainenance vehicle and relaxation with age. It was decided to reintroduce the tension that satisfies the performance
as a running rail when the cable maintenance vehicle is loaded, and the optimum construction method was
investigated for the central and side span. As a result, the tension was reintroduced by setting back the hand rope
fittings of the anchorage abutment in the side span, and by trimming the top hand rope in the center of the center span.

This paper reports on the background to the reintroduction of the hand rope tension, the construction method and the

construction status.
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Analytical study on the effect of the condition of cable members on the structural safety
of a long-span suspension bridge
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Regular inspections of road assets such as bridges and tunnels are carried out every five years through close
visual inspection. However, there are some problems such as budget and personnel shortages for the close visual
inspection for all the structural members of the highway bridges. Furthermore, the soundness and the progress of
deterioration of the bridges are not completely grasped only by the close visual inspections. The trend can be seen
particularly in cable supported bridges which are composed of many structural members of the same functions and
the members that are not easy to see in close proximity, and the optimization of the periodic inspections is required.

Therefore, we have studied on an evaluation method to assess the structural soundness of the long-span cable
supported bridges taking into account of the condition of the main cables and suspender ropes. In this paper, an
analytical study for Innoshima Bridge focusing on the effects of the modeling of the entire bridge, the condition of

cable members, and the analysis theory, is reported.
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Economic effect analysis of Honshu-Shikoku Bridges based on inter-regional input-output tables
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The Honshu-Shikoku Bridges connect Honshu and Shikoku region of Japan with three expressways. In April 2018,
the Kobe-Awaji-Naruto Expressway and the Seto Chuo Expressway marked the 20th and 30th anniversaries,
respectively. In May 2019, the Nishi-Seto Expressway (Setouchi Shimanami Kaido) celebrated its 20th anniversary.

Since the completion of the Honshu-Shikoku Bridges, the expressway network around Seto Inland Sea including the
Honshu-Shikoku Bridges has expanded, and the mutual exchange area between Honshu and Shikoku has also
expanded significantly, and the expansions has brought about various socio-economic effects such as the increase of
shipment value of industrial, agricultural and marine products in the areas along the expressway, newly establishment
of logistics-related facilities, and the increase in the number of tourists.

In order to quantitatively understand the effect of the Honshu-Shikoku Bridges on the Japanese economy from the

opening of the Seto Chuo Expressway in 1988 to 2018, the interregional input-output table was analyzed by applying

the hypothetical input method.
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(under the sun light illumination)
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Photo 1 Spring-supported wind tunnel test for Innoshima Bridge
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