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Activity of HSBE

F Seismic Retrofit of Seto—Ohashi Bridges

Seismic retrofit works of long span truss bridge of Seto-
Ohashi Bridges has started from October 2015.

The construction work of Seto-Ohashi Bridges started in
October 1978, and the bridges were opened to traffic in April
1988 as a first direct link between Honshu and Shikoku Islands
among 3 routes of Honshu-Shikoku Bridges. They are highway
and railway combined bridges which accommodate the
Seto-Chuo Expressway at upper level and JR Seto-Ohashi Line
at lower level (total length of 9.4km). Three suspension bridges,
2 cable stayed bridges and 3 truss bridges span over sea
portions. And viaducts on island portions are girder bridges.

In the original seismic design, an inland near-field
earthquake, such as the Hyogo-ken Nanbu Earthquake in 1995,
was not considered, although site-specific design seismic force
was determined in consideration of oceanic plate-boundary
earthquakes, such as the Nankai Earthquake.

Therefore the “Honshu-Shikoku Bridges Seismic Retrofit
Study Committee,” (Chairman is Dr. lemura, professor
emeritus of Kyoto University) which consists of experienced
academic experts has been organized to determine design
seismic ground motions for seismic retrofit and seismic design
method for the highway and railway combined bridges, and to
study rough seismic performance of each bridge type. As the
results, seismic retrofit plan over an 8-year period from 2013
has been established. As results of the rough seismic
performance verification, it was clarified that the girder bridges
and the truss bridges are vulnerable rather than the suspension
bridges and the cable stayed bridges. Therefore seismic retrofit
had started from the girder bridges and the truss bridges.
Strengthening of column members and bearings has been
executed for the girder bridges. Installing vibration control
devices and strengthening of truss members and bearings will
be executed for the truss bridges.

The seismic retrofit for the Seto-Ohashi Bridges is one of the
most urgent issues, since the large scale earthquake is likely to
occur in the near future and the bridges is the critical link
between Honshu and Shikoku. We are promoting the seismic
retrofit project reasonably based on the results of detailed study
and discussion in the committee.
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Fig.1 Side view of Seto-Ohashi Bridges
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Project in Japan

Repainting project for
Yokohama Bay Bridge.

main tower of the

It has around 26 years passed since the Yokohama Bay
Bridge was opened. Because of this bridge is located around
bay area, deteriorations of paint film were found. Therefore,
the whole repainting project was decided. Since the project
needs long duration and cost, the fluorine resin paint is
adopted in order to improve durability of the coating system
with considering life cycle cost of the bridge.

Main tower’s repainting work is carried out using frame
scaffoldings (FS), suspended platforms (SP), and inspection
gantry (IG). FS on footing are used for repainting from
bottom to around upper decks level of towers. These
scaffoldings are set on three surfaces of the towers except
for sea side surfaces. In addition, hanging scaffolds are
placed under lower strut of tower.

It is planned to use 5 SP for the tower repainting. One of
them is for painting on sea side surfaces of tower shafts, two
of them are for painting on road side surfaces of tower shafts,
and the other two of them are SP with magnetic wheels,
which for painting on the stay-cable anchoring surfaces of
tower shafts.

SP are suspended with wires from top of towers and
guided by guide rails installed on tower surfaces.
Particularly, under gondola on inner surfaces, the protection
platforms on driving lane are set under SP for inner surface,
in order to avoid traffic obstructions. As for magnetic wheel
gondolas, which are also suspended with wires from top of
towers, additional magnetic wheels are installed to prevent
the horizontal movement.

The upper strut of the towers will be repainted by using
inspection gantry, and the gantry is reassembled before the
repainting work.

(The information is provided by Kanagawa Operation
Bureau, Metropolitan Expressway Company Limited.)
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Fig.2 Scaffoldings, platforms and gantry
for the repainting of main tower
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Project Oversea

Installation of Cable Dehumidification System on
the Chesapeake Bay Bridges

In July 2011, the Maryland Transportation Authority started the
installation of the cable dehumidification system on the
Chesapeake Bay (William Preston Lane) bridges. These major
suspension bridges consist of two parallel structures that opened in
1952 and 1973 that each have 1600 foot main spans. This
installation on the existing main cables was the first of its kind in
North America.

The options available for long-term successful cable preservation
are limited. Traditional cable protection systems have included the
use of zinc coated wire, red lead paste, soft-annealed galvanized
wire wrapping, and an exterior coating of paint. Over time, water
typically finds its way into the cable and causes corrosion.
Elastomeric wrapping materials have also been used to form an
exterior membrane. However, the membrane not only keeps water
out, but also typically traps moisture inside the cable leading to
further corrosion.

Main cable dehumidification is an alternate means of
preservation that prevents corrosion through the removal of excess
water from the cable environment. It is not necessary to remove all
of the water, but just enough to reduce the relative humidity to
below 60%.

An advantage of cable dehumidification is it uses the same
wrapping system as would be required to provide conventional
protection. Since a substantial cost is incurred in wrapping the
cables due to the need to access the entire length of the cables,
main cable dehumidification can be applied for a relatively
economical additional cost.

Air and water tight seals were achieved for the full cable lengths
using high quality elastomeric wrap by Cableguard™ installed by
a Skewmaster™ ‘wrapping device and an anti-skid surface paint
was applied.

The Eastbound and Westbound Bridge cable dehumidification
systems have been designed to dehumidify the entire length of the
main cables including the splayed strands and end sockets in the
anchorages.

The main cables of the Eastbound bridge has helical strands,
while the Westbound Bridge has parallel wires. This results in very
different void sizes to blow fresh air through, and therefore each
system was customized for the unique bridge conditions.

A supervisory control and data acquisition (SCADA) system is
used to monitor and control the systems via a dedicated website
using industry standard software. A robust system is necessary to
maintain optimal performance inside the cables. Monitoring data
also provides a quantifiable record of drying progress.

Presently, the dehumidification system on the Westbound Bridge
is fully commissioned and has provided significant drying of the
main cables. The system for the Eastbound Bridge also started to
commission in June 2015.

(This information is provided by Mr. Dan Williams, Chief
Engineer at Maryland Transportation Authority)
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Fig.3 Layout of Plant Rooms, Injection Sleeves and Exhaust Ports
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International Conference
The 8th New York City Bridge Conference

The 8th New York City Bridge Conference was held at
the Marriott East Side Hotel in New York, USA, on August
24-25, 2015. The conference is held almost every two years
in order to share information regarding the construction and
maintenance of bridge structures. Six keynote addresses and
85 papers were presented and intensive discussions were
made on the following topics; bridge construction,
rehabilitation, seismic design, fatigue damage, hydrogen
embrittlement of cable wires, inspection, monitoring
technique. In the SessionlA (Preservation and Strength
Assessment of Suspension Bridge Cables), a remaining
strength estimation method for bridge cables and application
example of the dry air injection system for the Chesapeake
Bay Bridge were presented. And from Honshu-Shikoku
Bridge Expressway Co.,Ltd, Mr. Toyama, Long-Span
Bridge Engineering Center, made a presentation titled
“Current condition and improvement of dry air injection
system for main cables”. Prior to the conference, bridge tour
was held and major suspension bridges in New York, such
as Manhattan Bridge and Brooklyn Bridge, were observed
from the boat.

Taking advantage of this opportunity, HSBE’s group
made technical visits to long-span bridges in the San
Francisco Bay Area. The group visited the California
Department of Transportation and the Golden Gate Bridge
Highway & Transportation District. They had technical
discussions and site visits to the San Francisco-Oakland Bay
Bridge, self-anchored suspension span completed in 2013,
and the Golden Gate Bridge.
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