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Activity of HSBE

Replacement of the Link—Type Expansion Joints at

the Main Tower of the Ohshima Bridge

The Ohshima Bridge is a stiffened box girder suspension
bridge with single span and two hinges, and has a total length
of 840 m.

Link-type expansion joints (Fig.1) were installed in the main
towers (SP,6P) of the bridge. Between 2001 and 2002,
approximately 13 years after the bridge was opened to traffic
in 1988, we had replaced 4 units of 14 units (weighing
approximately 5.7 tons each and approximately 2.0 m X 2.2
m). This was because the play (metallic noise) between
fingers and pins had increased rapidly, and there was a risk of
damage if left unaddressed. Consequently, the finger which
was the cause of the play (metallic noise) was improved from
a keyboard-type structure to a monolithic structure and the
support structure was changed from pins to vibration-
damping rubbers. The units were replaced with an improved
version featuring a pin-less, monolithic finger structure (Fig.
2).

Subsequently, the remaining 10 units were inspected and
monitored, and any defects found were repaired or replaced
to extend their lifespan. However, in recent years, rattling
(metallic noise), corrosion and adhesion of the fingers, and
loosening of the mounting bolts for the components have
occurred, traffic safety was concerned.

Measurement and corrosion check of components revealed
overall corrosion, with some components showing significant
corrosion (Photo-1). Therefore, it was decided to replace the
remaining 10 towers with improved versions.

Because this is a bridge over the sea and there is no
alternative route and the road is currently a temporary two-
lane road, a traffic closure was not planned. Instead, a
daytime alternating one-way traffic control system was
implemented, using one lane for traffic and the other for work,
to replace the expansion joint one unit at a time.

In November 2025, one unit in the 5P main tower was
replaced (Photo-2). In 2026, one unit in the 6P main tower
section is scheduled for replacement. The replacements will
be carried out sequentially with completion expected in 2030.

BFE-2 5P B HIKR
Photo 2 Replacement near
Main Tower (5P)
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Photo 1 Corrosion
Status of the Joints
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Activity of HSBE

Development of the Robot for Automating Spot Repair
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Photo 3 Scenes of Work Performed by Repair
Painting Robot

Painting

For the long-term and cost-effective maintenance of long
span bridges, it is crucial to promptly carry out spot repair
painting during the early stages of deterioration. However,
due to a recent shortage of skilled workers, it has become a
major challenge to secure sufficient repainting period, ensure
consistent repair quality, and streamline repair works. To
address these issues, a robot have been developed that
automates the entire process of spot repair painting—from
water washing to surface preparation and painting—with the
latest robotics and Al technologies.

The repair painting robot developed for this project consists
of'arobotic arm, a guided-path transport robot, a tool changer,
and other components. In terms of automation, the system
was designed with two main workflows: a mobility workflow,
in which the robot estimates its own position and approaches
the repair target, and a task workflow, in which the robot
automatically switches between various work tools to
perform the work. These features enable the robot to replicate
precise linear movements and human manual work. Since a
single robot can both approach complex surfaces and handle
individual process steps, we are working on its development
with the goal of ensuring consistent repair quality.
Furthermore, to maintain a constant contact force between the
tool and the surface, the robot is equipped with a suspension
mechanism that minimizes the effects of surface irregularities
on bridge decks and vibrations caused by passing vehicles,
ensuring it can adapt to the unique on-site conditions of long-
span bridges.

In the field test, we focused on the Oshima Bridge—a box-
girder bridge with a relatively simple structure—to assess the
feasibility of applying this robot and identify challenges for
improving its functionality at each stage of the process.
Moving forward, we intend to proceed with development
toward the realization of sustainable bridge maintenance by
implementing improvements to address these challenges,
shifting the testing site to the Akashi Kaikyo Bridge, and
verifying the robot’s applicability to truss girders.
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Photo 4 The conventional Tension Measurement

It is available on the web

Project in Japan

Initiative to Measure Cable Tension of Cable—
Stayed bridges Using Vibration Imaging Radar

East Nippon Expressway Company limited (NEXCO East)
Kanto Regional Head Office prepares the maintenance
manuals for each cable-stayed bridges and conducts regular
inspections and investigations. In addition to the regular
inspections conducted every five years, the special
investigations are conducted to grasp and assess the
displacements of the entire bridges, the deflections, and the
cable tensions quantitatively.

In the conventional tension measurement, the cable tensions
were calculated based on the natural frequency measured by
an accelerometer which was installed using an aerial work
platform, and it was necessary to add vibrations to the cables
by hammering them.

Therefore, because the conventional tension measurement
involved traffic restrictions and works at heights, it was
necessary to shorten the measurement period and reduce
safety risks.

An efficient and safe measurement method was required to
check many cable tensions for the long span bridges.

To solve these problems, for the cable-stayed bridges
managed by the Kanto Regional Head Office, the verification
of the cable soundness assessment system using a vibration
imaging radar is conducting, which can detect the vibrations
and tiny displacements of an object by irradiating it with
microwaves.

This measurement method was jointly developed by
NEXCO East Engineering Company limited and Alouette
Technology Inc., and was granted a patent on August 19,
2025(Patent No.7730124)

Using this method, it is possible to simultaneously measure
the natural frequencies of multiple cables without physical
contact.

At the Shin-Nakagawa Bridge on the Higashi-Mito Road,
the measurement results obtained using the conventional and
the new method were compared, it was found that the
accuracy of the new method was within 10% of the
conventional method.

Going forward, to improve measurement accuracy,
additional verifications under various conditions are planned,
such as measurement points, angles, and distances.

(This information was provided by East Nippon Expressway
Co., Ltd.)
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Tension Measurement
by Vibration Imaging Radar
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Photo 6 Keynote lecture ( Prof. Chun
The University of Tokyo)
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International Conference
IABMAS 2026 Orland

The 13th International Conference on Bridge Maintenance,
Safety and Management (IABMAS) was held in Orlando,
Florida, USA, on July 7-10.

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 "Moving Toward Smart,
Resilient and Sustainable Bridges." Nine keynote speeches
were given, and a total of 409 peer reviewed papers were
submitted from 42 countries, and oral presentations were
made in 50 sessions in 11 conference rooms, where
discussions were conducted actively.

Mr. Kono of the Technology Promotion Division, Long-
Span Bridge Technology Department of HSBE made a
presentation titled “Investigation of the Effects Caused by
Damage to Suspension Bridge Bearings” on fatigue cracks in
the roadway deck system caused by damage to longitudinal
girder bearings of the suspension bridge, including the results
of finite element analyses conducted to investigate the causes
of the cracks and the results of remote monitoring of fatigue
crack propagation based on static strain data obtained using
IoT-based strain measurement devices. The presentation
attracted considerable interest from attendees and provided an
excellent opportunity to share information on the
maintenance and management of long-span bridges by HSBE.
The results reported in the presentation were obtained
through collaborative research with Professor Toshiyuki
Ishikawa of Kansai University.

The next international conference, the 14th, will be held
two years later in 2028 in Guangzhou, China.
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Photo 7 Presentation from HSBE
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