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Fig 1 Viscous Dampers installed
at the upper chord

Activity of HSBE

Seismic Retrofit Work of the Innoshima Bridge
(Completion Report)

Seismic retrofit work has been completed on the Innoshima
Bridge, located between Mukaishima and Innoshima on
National Route 317 (Nishi-Seto Expressway).

The bridge is a three-span, two-hinged stiffening truss
suspension bridge and serves as a critical crossing over a
strait with no alternative route. Therefore, sufficient seismic
performance is required to keep traffic operations during
earthquakes. The seismic performance verification indicated
that, in the longitudinal direction, large displacement of the
truss girder could occur, potentially causing damage to the
truss girder due to collision with the anchorage, damage to
the end stoppers, and even falling of the large expansion
joints at the main towers. In the transverse direction, damages
to the wind tongues and wind shoes were anticipated. In
addition, damages to the bearings of both the road girder and
bicycle/pedestrian track girder were also anticipated.

To address these damages, the retrofit work included
installation of viscous dampers to suppress longitudinal
movement of the truss girder, reinforcement of the truss
girder and end stoppers, and installation of fall-prevention
structures for the large expansion joints. In the transverse
direction, reinforcement of the wind tongues, improvement of
the wind shoes, and upgrading of the bearings for both the
road girder and bicycle/pedestrian track girder were carried
out.

Through these measures, the seismic performance of the
Innoshima Bridge as a whole was improved, helping to
maintain traffic operations during earthquakes. We will
continue inspections and maintenance to ensure the safety
and reliability of the Shimanami-Kaido.
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Activity of HSBE

Tensile Test for Suspender Ropes of
Suspension Bridge

To grasp the tensile strength characteristics of the corroded
suspender ropes, tensile tests were conducted on the
suspender ropes of the Minami-Bisan Seto Bridge (Total
length:1,648 m; Central span:1,100 m), which were replaced
for the investigations.

Test 1 was conducted on the suspender ropes from
anchorage section on the girder side, which had occurred
cross-sectional loss due to corrosion, as well as, suspender
ropes from general section and saddle section where is
anchorage section on the main cable side. And Test 2 was
conducted on the suspender ropes with different cross-
sectional shapes to check the effect of these differences for
tensile strength.

In test 1, tests were conducted on the suspender ropes which
have a cross-sectional reduction of approximately 1.5% in the
general section and saddle section, and approximately 6.0%
in the anchorage section. The result showed that no decrease
in tensile strength was measured in the general section, where
the cross-sectional reduction had only a little. Although the
saddle section, where cross-sectional reduction was similar
with the general section was expected to be affected by being
constantly saddled on the main cable, no decrease in strength
was measured, consistent with the general section. And the
anchorage section where cross-sectional reduction due to
corrosion was measured, decrease in strength comparable to
that shown in past test results was noted.

In test 2, tests were conducted using multiple test specimens
that simulated different cross-sectional shapes by cutting with
power tools from soundness suspender ropes. As the result, it
is possibility that tensile strength could be affected depending
on the cross-sectional shape caused by corrosion.

We plan to continue conducting studies to determine the

strength characteristics of corroded suspender ropes, with the
aim of ensuring their optimal maintenance in the future.
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Photo 2 Test Situation
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Photo 3 Test Specimen Simulating
a Cross-Sectional Defect
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Photo 4 Commemorative Photo for the Award

It is available on the web

Activity of HSBE

Recipient of the Excellence Award for Technical
Reports in Expressways and Automobiles

To enhance and streamline the maintenance activities of the
long-span bridges which managed by HSBE, HSBE is
developing the maintenance management platform based on
BIM models of long-span bridges that can integrate various
maintenance activities. As part of this initiative, BIX-eye
(Bridge Inspection Support System by XR/DX — Inspectors'
Eye) was developed, which is the advanced bridge inspection
support system designed to improve the efficiency of
inspection activities for long-span bridges that have
characteristics, such as their large scale, structural complexity,
and vast number of components. BIX-eye is an innovative
system that utilizes MR (Mixed Reality) technology to
continuously overlay BIM models onto live camera images
captured by a tablet device in real time. This enables
inspectors to easily record, review, and manage inspection
findings directly on the tablet screen while working in the
field.

During the development of BIX-eye, Oshima Bridge
(Suspension bridge, Total length: 840 m, Center span: 560 m),
located on the Nishi-Seto Expressway, was selected as the
first bridge for implementation. Development and field
demonstration testing were carried out on this bridge to verify
the system's practical applicability.

The development process and results of the field
demonstration tests conducted on Oshima Bridge were
compiled into a technical report entitled “Development of the
Long-Span Bridge Inspection Support System BIX-eye:
Oshima Bridge on the Nishi-Seto Expressway”. The report
was published in Expressways and Automobiles, issued by
the Expressway Research Foundation of Japan. Our report
was highly commended for its originality, logical rigor,
practical applicability, and quality of presentation, and was
selected for the Excellent Technical Report Award among all
technical reports submitted in fiscal year 2025.

Since April 2026, BIX-eye has been deployed in actual
inspection operations on Oshima Bridge. Further verification
and enhancement activities are currently underway to
facilitate its application to other long-span bridges .
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Fig 2 Section with Scaffolding

Project in Japan

Evaluation of Wind Stability for Scaffolding during
Repainting Works of the Wakato Bridge

The Wakato Bridge, a long-span steel suspension bridge
connecting Wakamatsu and Tobata Wards in Kitakyushu City,
Fukuoka Prefecture, has been undergoing a comprehensive
repainting program scheduled from FY2024 to FY2032.

During repainting, sheet enclosures are installed along the
sides of suspended scaffolding to prevent dust dispersion.
However, this significantly alters the wind-exposed cross-
sectional shape and may affect aerodynamic characteristics.
Accordingly, for the ongoing repainting of the central span,
spring-supported sectional model wind tunnel tests were
conducted in advance to evaluate wind stability during
scaffold installation.

Two base configurations—with and without side sheets—

were considered, and five angles of attack were tested for
each, resulting in ten cases. The side sheets were modeled
using detachable 0.5 mm thick balsa plates.
Under uniform flow, the results showed that even without
side sheets, vortex-induced vibration exceeding the threshold
occurred at corresponding full-scale wind speeds of
approximately 10-20 m/s, along with flutter below the design
check velocity.

Additional tests under turbulent flow indicated that, with
side sheets, vortex-induced vibration exceeding the threshold
occurred at full-scale 15.4-20.4 m/s and flutter was also
observed below the design check velocity. In contrast,
without side sheets, neither vortex-induced vibration nor
flutter occurred up to the design check wind speed.

These results assume that scaffolding is installed over the
entire central span. In practice, however, scaffolding is
limited to about one-third of the span (approximately 120 m),
and the remaining two-thirds of the span is expected to
provide damping and help suppress vibration, although this
effect has not been verified.

Based on the turbulent flow results, the construction plan
specifies that when wind speeds of 15.4 m/s or higher are
forecast, the side sheets will be folded to allow airflow
through the scaffolding, thereby mitigating the risk of such
vibrations.

(This information was provided by City of Kitakyushu. )
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Project in Overseas

Queen Margrethe II Bridge
— Commissioning of roadside

On Monday, March 23rd, the New Storstrom Bridge was
commissioned. In this first phase the bridge has been opened
to cars, cyclists and pedestrians.

The last precast girder was lifted in late December 2024,
finally connecting Falster and Zealand, 8 years after the
signing of the Contract. Since then, most of the finishing
works have been completed. With only a few remaining
construction work the bridge was ready for vehicle traffic, as
well as cyclists and pedestrians. Hence the Employer decided
to open the bridge to traffic even if some of the finishing
works for the railway are still ongoing.

The day was marked by a small event. However, a full
weekend celebration was held on the 6th and 7th June with
speeches, a cycle race and a fun run event.

As the bridge has now been officially named Queen
Margrethe II Bridge, the official celebration and naming
event was attended by the Danish Crown Prince, Christian.

“Now road users will have a new and modern bridge to
drive on when crossing Storstremmen. The asphalt is smooth
and the road is much wider than they were used to on the old
bridge, so I am sure that both cyclists and drivers will enjoy
their journey across the Queen Margrethe II Bridge. It is a
new bridge for the whole country, for all of us,” stated project
director Niels Gottlieb.

Queen Margrethe II's Bridge is Denmark’s third largest
bridge. Commissioning for railway traffic is expected in first
half of 2027.

(This
Directorate. )

information was provided by Danish Road
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International Conference

17th PIARC Winter Congress Report:
Next—Generation Low—Position Road Lighting

The 17th PIARC International Winter Congress was held
in Chambéry, France, from March 10 to 13, 2026. Two
representatives from HSBE, Mr. Akeno (Onomichi) and Mr.
Manabe (Sakaide), attended the event. Focusing on "Winter
Services," "Resilience," and "Decarbonization," this
international congress attracted over 2,000 participants from
70 countries. The primary objective was to promote HSBE’s
advanced maintenance technology for long-span bridges and
lighting technologies globally, enhancing international
recognition.

On March 12 and 13, we delivered a technical presentation
and a poster session titled "Development and Testing of Next-
generation Low-position Road Lighting." The presentation
introduced the world’s widest-span low-position road lighting
system for bridges developed by HSBE and highlighted the
advantages of the “pro-beam lighting method” in efficiently
illuminating road surfaces. Furthermore, to demonstrate the
path to practical application, we presented evaluation results
from wvirtual environment tests and real-bridge tests
conducted on the Akashi-Kaikyo Bridge and the Kita Bisan-
Seto Bridge. Showing videos of driving on long-span bridges
equipped with these lights effectively captured the audience's
attention by visually demonstrating improved visibility and
safety.

At the HSBE booth within the Japan Pavilion, we
concurrently introduced "Wide-span Low-position Road
Lighting for Bridges" and "Advanced Maintenance
Technology for Long-span Bndges using dlgltal 51gnage and
brochures, welcoming ‘ ;
over 100 professionals
from  around 20
countries. Participants
from global consulting
firms and government
agencies expressed
strong interest, with
many wishing to see
the actual equipment in
Japan. We hope these
connections will lead
to concrete technical

assistance and
international ~ project
acquisitions. BEE—-10 RRE4—tvi gy

Photo 10 Poster Session

Honshu-Shikoku Bridge Expressway Co., LTD.
4-1-22 Onoedori, Chuo-ku, Kobe, 651-0088, Japan
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Long-Span Bridge Engineering Center
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