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Activity of HSBE

Demonstration test of the main cable exterior
inspection system in Ohshima Bridge

The Honshu-Shikoku Bridges, as long-span bridges over
straits, are important structures with no alternative route, and
is maintained and managed on the basis of preventive
maintenance, aiming for a service life of more than 200 years.
We are working on the development of new inspection
techniques to make these maintenance and repair operations
more efficient.

The "Main Cable Exterior Inspection System™ introduced
here is being developed to facilitate and efficiently inspect the
main cable exterior of suspension bridges.

Main cables are one of the most important components of
suspension bridges, and we strive to ensure their integrity
through a dry-air injection system. If the coating on the cable
exterior were to crack or otherwise be damaged, corrosion
would occur due to leakage of dry air and moisture intrusion,
which requires early detection through inspection.

Inspections of main cables are usually performed using
cable maintenance vehicle, which must be mounted on the
cables by means of lane restrictions and a crane (Photo 1).
Since cable maintenance vehicles are extensively used for
cable repair work, the number of days they can be used for
inspections has been limited.

To solve these issues, the development of a main cable
exterior inspection system that can be installed and operated
manually on the cable without the need for a cable
maintenance vehicle was required.

The main cable exterior inspection system consists of a
camera control PC and power supply unit on a compact and
lightweight cart, and cameras are aligned on a portal frame
surrounding the main cable. (Photo 2)

In 2022 lab test with a prototype started, and in 2023
verification test with another prototype that can be used
outdoors was conducted on the Ohshima Bridge. As a result,
it was confirmed that the entire circumference of the main
cable can be inspected using images taken continuously by
seven cameras at both normal (< 8 degrees) and steep (24
degrees) inclinations of the main cable. (Photo 3)

In the future, issues identified in 2023 test results, such as
power assist in climbing, breaking power improvement in
descending and improvement of image process efficiency,
will be addressed.
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Photo 1 Installation of cable maintenance
vehicle
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Photo 2 Center of Ohshima Bridge:
inclination less than 8 degrees

FE-3 XEXERAIER 1EHAE 24°

Photo 3 Side span of Ohshima Bridge:
inclination of 24 degrees
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Figure 1 Damages and repairs

Project in Japan

| Structural Examination of Continuous Floor
Framing Girders in the Hirado Bridge

The Hirado Bridge is a single-span, two-hinged stiffened
truss suspension bridge with a maximum span length of 465.4
meters, managed by Nagasaki Prefecture. The bridge’s floor
system consists of a combination of single-span, three-span,
and four-span blocks, with transverse joints (expansion
devices) at the intersections between these blocks. Due to
rainwater leakage from these joints and the progression of
corrosion in the severe salt-damage environment, the
thickness of the bearing members has decreased. This has
resulted in unevenness on the road surface, leading to
repeated impact loads when large vehicles pass over these
sections. Consequently, cracks have developed in the welds
between the vertical stiffeners and horizontal stiffeners. Since
the transverse joints are structural weaknesses, we conducted
a structural examination of continuous floor framing girders
to address these weaknesses, along with the replacement of
the bearings, considering future maintainability as part of the
repairs.

To connect floor framing girders, the existing upper
support structure can only resist horizontal forces in the
longitudinal direction for up to 14 meters of the floor system
under Level 2 seismic motion. Therefore, an improvement
plan was considered to make the bearing conditions movable.
If all supports were made movable, it would not be possible
to restore to the neutral position. Therefore, under normal
conditions and during Level 1 seismic motion, the bearings at
the fixed points in the center of the span were fixed, while all
other bearings were made movable. Since this structure
cannot ensure the load-bearing capacity of the upper strut and
upper lateral structure against Level 2 seismic motion, the
design seismic force for the stoppers on the bearing lines in
front and behind the fixed points was set to Level 1 seismic
motion. If a greater seismic force is applied, the stoppers will
be damaged, converting the bearings into movable ones. On
the other hand, the movable bearings have an upper limit on
their movement, and during Level 2 seismic motion, the
stoppers will restrict all supports from moving beyond a
certain range.

The construction for the continuous floor framing girders
is divided into two phases. The first phase is scheduled from
July 2024 to March 2027.

(This information was provided by Nagasaki Prefecture)
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Figure 2 Concept of continuous floor framing girder
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Photo 4 Keynote lecture

International Conference
IABMAS2024 Copenhagen

12th International Conference on Bridge Maintenance,
Safety and Management (IABMAS2024) was held in
Copenhagen, Denmark, from June 25th to 27th.

The conference is sponsored by the International
Association for Bridge Maintenance and Safety (IABMAS),
established in 1999, and has been held approximately every
two years since 2002.

The theme of the conference was "Bridge Maintenance,
Safety, Management, Digitalization, and Sustainability.” Ten
keynote speeches were given, and a total of 470 peer
reviewed papers were submitted from 44 countries, and oral
presentations were made in over 50 sessions in 11 conference
rooms, where discussions were conducted actively.

Mr. Hongo of the Planning Division of Honshu-Shikoku
Expressway made a presentation titled "Maintenance
Management of Large Expansion Joint in Honshu-Shikoku
Bridges” on the current status of maintenance management of
large expansion devices installed on the long-span bridges
managed by the company and issues to be addressed in the
long-term maintenance management of these devices in the
future. The presentation provided an opportunity to

disseminate information on the maintenance and
management of long-span bridges on the Honshu-Shikoku
Bridge Expressway.

The next international conference, the 13th, will be held

two years later in 2026 in Florida, United States.
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Photo 5 Venue of IABMAS2024

It is available on the web

(with back numbers) !l
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Photo 6 Technical presentation
with CCI Seine Estuaire

International Conference

25th Anniversary of the Sister Bridge Agreement
of Normandie Bridge and Tatara Bridge

The Normandy Bridge is a cable-stayed bridge with a central
span of 856m that was completed in 1995 and is located at
the mouth of the Seine River in France. The Normandy
Bridge and the Tatara Bridge (completed in 1999) managed
by HSBE have concluded a sister bridge agreement, and this
year marks the 25th anniversary of this relationship.

To celebrate the 25th anniversary of the sister bridge
agreement and to build a relationship of technical cooperation
in the future, in June this year, HSBE sent a team of three
people, including Mr. Hayashi, Senior Director of Technical
Service Center, to the Chambre de Commerce et d’Industrie
(CCI Seine Estuaire), which manages the Normandy Bridge
and the Tancarville Bridge (suspension bridge, completed in
1959). HSBE presented the celebratory gifts, and a technical
exchange meeting was held.

At the technical exchange meeting (Photo 6), the CCI Seine
Estuaire presented the installation of additional covered
cables as reinforcement of post-tensioning PC cables on the
main girders of the side spans, and the replacement work of
the cable-stayed bridge cables which had corroded and
broken by the infiltration of rainwater. Meanwhile, HSBE
introduced the development of a robot to diagnose cracks in
the cable coating or corrosion of the cable wires of cable-
stayed bridges. CCl Seine Estuaire also explained that
ultrasonic testing and acoustic monitoring is being carried out
on all cables on the Normandy Bridge.

After the technical exchange meeting, we have visited the
Normandy Bridge site (Photo 7). We plan to hold further
technical exchanges in the future.
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Photo 7 Site visit to Normandy Bridge



