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Activity of HSBE

Safety Verification for Suspender Rope Replacement

in a Highway Railway Suspension Bridge

Some suspender ropes were found with cross-sectional
reduction around anchorage zones due to corrosion at the
Minami Bisan-Seto Bridge.

The allowable reduction rate of this bridge for suspender
ropes is set at 9.5%, and this rate is set based on the tensile
strength characteristics of the corroded suspender ropes at
the Ohnaruto Bridge. Therefore, this rate does not accurately
reflect the corrosion patterns and the configuration of
suspender ropes on this bridge. In order to evaluate the
tensile strength characteristics of corroded suspender ropes
at this bridge, some suspender ropes were replaced after
conducting safety verification of removal process.

The safety verification was conducted based on the
following three conditions by 3D truss model with all truss
members were explicitly.

D Removal of 2 suspender ropes at the same time

@ Removal duration of 72 hours

(@ Replace while keeping the highway and railway in

service

As the bridge carries highway and railway, structural safety
and train running performance were assessed.

In the structural safety verification, a reduction in the
design live loads was applied to reflect the actual railway
and vehicular loading conditions. Allowance was also made
for the cable tension tolerances assumed in the original
design. It was confirmed that the tensions in the adjacent
suspender ropes and the axial forces in the diagonal
members of the main truss satisfied the verification criteria.

In the train running performance verification, it was
checked that the train running performance has no issues
from three items, such as a vertical angular bend, a track
irregularity in cross level, and a track irregularity in line.

Based on the above verification, it was decided that the
removal of suspender ropes based on the above conditons
has no safety concerns.
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Fig 1

3D Truss Model (@) ,Corrosion Suspender Rope (@),

Detailed Figure of Suspender ()
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Photo 1 Situation of the Removal of
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Activity of HSBE

Replacement Work on Suspender Ropes of
the Minami—Bisan Seto Ohashi Bridge

The Minami Bisan-Seto Bridge is a three-span continuous
stiffened truss suspension bridge with bridge length of 1,648
meters, connecting Yoshima Island and Bannosu, Shikoku
Island. It is one of the largest bridges in the world as a bridge
for highway and railway.

In 2019, corrosion was detected around anchorage points of
suspender ropes. To prevent corrosion from progressing, rust
preventive material made from petrolatum paste has been
injected into suspender ropes around anchorage points in
sequence since 2022.

In order to grasp the tensile strength characteristics of the
corroded suspender ropes of the bridge and to check the
filling state of petrolatum paste, the replacement work of
suspender ropes was carried out at two panel points (K50 and
K76) on the east side of the bridge, where injecting work was
completed.

The replacement work was carried out in the following order,
assembling temporary scaffold, removing the current
suspender ropes, installing the new suspender ropes, painting
attachments and disassembling temporary scaffold.

Because the suspender ropes of the bridge are stranded wires,
these may be loosened during replacing. To prevent these
from loosening, anti-rotation devices were installed around
sockets of the suspender ropes. And the old suspender ropes
were removed safely by pulling at four points with equal
pressure in simultaneously.

In addition, before removing the old suspender ropes, it was
found that the tensions of the suspender ropes adjacent to
replacing suspender ropes varied by the tension measurement
using load cells. Therefore, these tensions were adjusted by
adding steel plates. The tensions were also applied evenly to
the new suspender ropes according to design values.

While replacing the suspender ropes, the impact on
surrounding members had been checked by strain gauges, it
was checked that there were no issues with the members

The filling state of petrolatum paste was checked by opening
the stranded wires, then it was found that petrolatum paste
had been fully filled inside the suspender ropes.

The tensile strength characteristics of the corroded
suspender ropes of the bridge will be checked by tensile test
in the future.
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Photo 2 Tension Adjustment during
the Installation of new suspender ropes
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Activity of HSBE

2025 Honshi Expressway Bridge Technical Seminar

Honshi Expressway Bridge Technical Seminar was held in
Takamatsu City, Kagawa Prefecture, on December 2, 2025.

The seminar was held to widely share expertise in bridges
construction and maintenance, accumulated by Honshu-
Shikoku Bridge Expressway Co.,Ltd., and to introduce the
latest initiatives in road asset management technology
including the design, construction and maintenance of road
bridges.

Under the theme “Current Situation and Future of Corrosion
Prevention”, seven presentations including an invited lecture
were delivered on topics such as the latest and practical
research trends in corrosion prevention, current status of
corrosion prevention maintenance on the Honshu-Shikoku
bridges, revised contents of the Specifications for Highway
bridges, initiatives for road bridges by Kyushu and Shikoku
Regional Development Bureaux.

Approximately 80 participants from the national

government, local governments, road companies,
construction consultants, industry associations and research
institutions attended in person. And approximately 420
participants joined online.

The seminar was well received. Participants commented that
“Understanding of corrosion prevention techniques and
actual damage cases in road bridges could be gained”, “I
understood the background and principal objectives of the
revised Specifications for Highway Bridges”, “It was highly
beneficial from the perspective of enhancing the technical
skills of young and middle-level engineers.”

Looking ahead, we will continue to promote collaboration
with a wide range of stakeholders, such as national and local
governments and research institutions, and to ensure the safe,
reliable, and comfortable use of the Honshu-Shikoku
Expressway, while also contributing to the region and society

through our infrastructure.
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Photo 4 Seminar Scene
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Activity of HSBE

Sister Bridge Affiliation ~ Kurushima—Kaikyo
Bridges and Osmangazi Bridge in Turkiye~

Osmangazi Bridge is the suspension bridge crossing the
Izmit Bay located in the northern part of Gebze-Izmir
Motorway in Tturkiye. The bridge was opened to traffic in
2016 with the main span of 1550 m which is the 4th longest-
span suspension bridge in the world as of the completion time
of the bridge. Honshu-Shikoku Bridge Expressway Company
Limited (HSBE) signed an agreement with General
Directorate of Highways, Ministry of Transport and
Infrastructure, Tlrkiye, to establish “Sister Bridge Affiliation”
between Kurushima-Kaikyo Bridge and Osmangazi Bridge in
July 25th, 2025, which is 6th sister bridge affiliation of
Honshu-Shikoku Bridges.

HSBE concluded in five sister bridge affiliation with
overseas long-span bridge operators for the mutual technical
exchange, promotion for international tourism, cultural and
social exchange. During the construction of Osmangazi
Bridge, several long-span bridge technologies developed
through Japanese projects were adopted to the bridge and our
employee was dispatched to the bridge site as a member of
the construction supervision team under the Ministry. Under
a background of these connections, we reached the mutual
agreement of sister bridge affiliation between Kurushima-
Kaikyo Briges and Osmangazi bridge. HSBE is going to hold
continuous technical exchanges on the long-span bridge with
not only the General Directorate of Highways, Tirkiye
(KGM) which is the original bridge owner of Osmangazi
Bridge, but also the Gebze Izmir Igletme Bakim AS (GIIB)
which is the current bridge operator and has concluded BOT
with KGM.

HSBE mounted a commemorative sign of sister bridge
affiliation on the observatory of Kurushima-Kaikyo Service
Area, Nishi-Seto Expressway, where is a beautiful scenery of
the three continuous suspension bridge.

BH6 AFRTY - HOWE
Photo 6 Osmangazi Bridge
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Project in Japan
Repair Work on Stay Cables of the Meiko Chuo
Bridge

The Meiko Chuo Bridge is a three-span continuous steel
cable-stayed bridge with bridge length of 1,170 meters. The
bridge is located between the Meiko Shiomi IC and the Meiko
Chuo IC in Ise Wangan Expressway and has a daily traffic
volume of approximately 100,000 vehicles. Four holes and
cracks, presumed to be caused by lightning, were found on
protection pipes of three stay cables in the bridge. These
damages require prompt repair because these may lead to
rainwater entering inside of the protection pipes and pooling
at the anchorage zones, finally causing corrosion and reduced
durability.

The repair work of stay cables was conducted at high places
up to approximately 80 meters and with the road closed to
ensure the safety of passing vehicles. In order to minimize the
traffic impact, the road closure time was limited to the
nighttime period from 23:00 to 6:00 the following day. The
repair work at high places was conducted using rope access
and the newly designed and manufactured stay cable gondola
for transporting repair materials. The gondola was designed
to adjust various cable angles and outer diameters. As a repair
method, the damaged parts were closed with heat shrinkable
tubes, and self-adhesive tape was wrapped around the tube,
and then stainless-steel covers were installed. And water
pooling was found at the inside anchorage zones, so the
protective pipes were partially opened and inside water was
removed by sucking.

One of issues revealed during the repair work is that the
work using rope access cannot be conducted when wind
speeds exceed Sm/s. The available working days were limited
because this bridge spanning the sea was easily affected by
the wind. Going forward, other methods will be considered
that can be conducted even under higher wind speeds, and the
early detection of deformations and the preventive
maintenance by the planned inspection and maintenance will
have been strived.

(This information was provided by Central Nippon
Expressway Co., Ltd.)
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Photo 8 Installation of Stainless-Steel Covers
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Photo 9 Crack Detection and Photos Stitching Image

Overseas Project

Visual inspection of concrete structures
by use of Drone and Al technology

The Great Belt Bridge is a suspension bridge with a center
span of 1624 m. The bridge is located in Denmark and was
opened to traffic in 1998. The bridge is now 27 years old and
still in very good condition, due to an intensive inspection
program.

These inspections have previously been carried out using
platforms which are a relatively slow and expensive process.
Sund and Baelt Holding A/S has therefore looked for
alternative methods using drones and Al models to spot
damage on images, and this is where the IBM Research
Zurich team came in with their SaaS IBM Inspecto.

After a drone inspection, thousands of high-resolution
images are obtained. These are subsequently transferred to
the Inspecto cloud service and Al processed so that defects
such as cracks, spalling, rust, etc. are annotated. To perform
the detection of the defects, Inspecto uses a special trained Al
model i.e. a computer-vision foundation model trained on a
large volume of unlabeled images and fine-tuned on a small,
but highly curated set of annotated images. After the
candidate defects are detected by the Al model, images are
stitched together to enable the civil engineers to navigate
conveniently over the entire surface of the asset. Damages
can then be reviewed and given a severity rating. A very
detailed report can then be printed in PDF, where it is possible
to filter by defect types and severity levels.

In summary IBM Inspecto enable civil engineers to have a
full overview of the bridge, navigate across the asset
leveraging maps, 3D views and a detailed hierarchy, identify
precisely the defects, review them, and finally report them
automatically.

The development of Inspecto by IBM Research is concluded,
and Maximo is now in the process of implementing Inspecto
capabilities into Maximo Civil Infrastructure.

For more information about inspecto see:
https://research.ibm.com/projects/inspecto

(This information was provided by Sund and Baelt Holding

A/S, with support from IBM Research.)
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Photo 10 Annotation and Filtering Image of Defects
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Overseas Project

Technical Support for Coating Inspection and
Deterioration Prediction for Chinese Expressway
Companies

From November 4 to 13, 2025, at the request of the Zhejiang
Expressway Co., Ltd., a highway operator in Zhejiang
Province, China, we provided technical support for coating
inspection and deterioration prediction for long-span bridges.

The objective of this project was to systematically share the
coating maintenance and management technologies that our
group has cultivated over many years, thereby enhancing the
technical capabilities of client’s engineers and supporting the
development of their own maintenance guidelines.

At the client’s Bridge Engineering Technology Center, we
shared our fundamental approach to long-span bridge coating
maintenance and conducted lectures on deterioration
prediction methods. This was followed by indoor training
sessions on the operation of coating inspection equipment
used to collect the quantitative data essential for accurate
prediction.

In addition, the lectures featured case studies based on
findings from a field investigation carried out in October
2024 on the Xihoumen Bridge, such as coating degradation
and blistering on web plate and fairing plate on box girder.
We shared practical insights into deterioration mechanisms,
potential of structural impacts, and construction
considerations, drawing comparisons with similar cases from
the Honshu-Shikoku Bridges.

Furthermore, we conducted on-site training on the
Xihoumen Bridge, focusing on selection of measurement
points and installation of fixed reference frames. On the final
day, written and practical examinations were administered,
and all participants met the required standards and received
certificates of completion.

In January 2026, we attended a review meeting conducted
by five Chinese experts regarding the maintenance manual
developed by the client. By supporting the client’s responses
to the experts' inquiries, the manual was successfully
approved.

This technical support program has strengthened our mutual
understanding and advanced discussions toward establishing
a framework for continuous technical cooperation.

BE-12 ERA-FEBFL—=2TOKF
Photo 12 Indoor and On-site Training Sessions
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International Conference

13th International Symposium on Steel Structures

The 13th International Symposium on Steel Structures
(ISSS) was jointly held with the 14th Pacific Steel Structures
Conference (PSSC) at the Maison Glad Jeju Hotel in Jeju,
Korea, from November 19 to 22, 2025.

The International Symposium on Steel Structures is
organized by the Korean Society of Steel Construction and
held every two years in Korea since 2000. And engineers of
Korea and other Asian countries has been attended this
symposium. The Pacific Steel Structures Conference, hosted
in rotation by steel-structure societies of countries in the
Pacific Rim that belong to the Pacific Steel Structures
Council, is held approximately every three years since 1986.

This joint meeting featured six plenary/keynote lectures and
38 sessions, with more than 250 papers presented. The
conference covered a broad range of topics related to steel
design,
manufacturing, construction, and maintenance, presenting the

structures, including research, fabrication,
latest research and technical trends.

Mr. Kono, the Technology Promotion Division of HSBE,
presented “Detection of Suspension Bridge Center Stay Rod
Rupture through Remote Monitoring Using IoT” in the
steel-bridge repair session, reporting on the effectiveness of a
method for detecting fractures of the center stay-rod on the
Ist Kurushima-Kaikyo Bridge and on the agreement between
finite-element analysis results based on fracture mechanics
and actual measurement data regarding the progression of
fatigue cracks and changes in strain range.

(The results reported in the presentation were obtained
through collaborative research with Professor Toshiyuki

Ishikawa of Kansai University.)
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