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Activity of HSBE

Introduction of the New Monitoring System for
Cable Dehumidification System, “DRIoT”

The dry air injection system for main cables of suspension
bridges is installed to prevent the main cable wires from
rusting by injecting dried outside air into the main cables. It
is installed to all suspension bridges managed by the Honshu-
Shikoku Bridge Expressway Co., Ltd. (HSBE) and major
long suspension bridges around the world.

Sensors have been installed to measure and monitor the
temperature and humidity of inside the main cables at cable
bands. However, since the sensors are wired, the replacement
of the equipment requires significant time and effort.

In addition, there has been safety concerns because high-
altitude works are required to replace sensors.

At Ohshima Bridge, to reduce the workload on the main
cables, the new monitoring system, which enables remote
automatic monitoring of temperature and humidity
throughout the main cables, was developed by eliminating
wire between sensors and record devises and going wireless.
The new system was realized because the wireless monitoring
sensor units with self-generating function became reasonable
cost by the advance of the IT technology in recent years.

From fiscal year 2022 to 2024, a specification study of a
wireless transmitter and a monitoring software, the
installation of monitoring sensor units on the network server,
manufacturing prototype system, communication test at a
bridge were conducted. In fiscal year 2025, at the Ohshima
Bridge, the new monitoring system was installed as the
automatic temperature and humidity monitoring method
“DRIoT” when the renewal of the existing monitoring system
was conducted.

Going forward, after confirming performance of the new
system at the Ohshima Bridge, the installation of the new
monitoring system is planned at the Akashi-Kaikyo Bridge
when the renewal of the existing monitoring system will be

conducted.
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Fig 1 DRIoT image
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Fig.2 Analytical study of suspender rope tension

Activity of HSBE

, Estimation of suspender rope tension fluctuations
by strain measurement of stiffener at suspender
rope anchorage
The suspension bridge suspender ropes (hereinafter

“suspenders”) are vital structural members, and measuring
their tension is essential for assessing the bridge’s integrity.
While the vibration method is commonly used to measure the
static tension in suspenders, understanding tension variation
is also important, for instance when monitoring tension in
adjacent suspenders during replacement works or acquiring
fundamental data for fatigue durability assessment. Yet the
vibration method is unsuitable for tracking temporal
variations, and load-cell measurements require extensive
scaffolding and equipment.

To address these limitations, we focused on the stiffeners
(vertical ribs) at the suspender anchorage and explored a
simple method to estimate suspender tension variation from
the stresses induced in these stiffeners. An analytical model
of the suspender brackets was developed, and stress analysis
around the suspender anchorage clarified the relationship
between suspender tension and the stress generated in the
stiffeners. Based on this, an estimation approach was
formulated.

Field measurements were conducted on the suspenders.
Suspender tension variations estimated from strains measured
on the anchorage stiffeners were compared with those directly
measured by load cells. The results showed generally good
agreement, indicating that suspender tension can potentially
be estimated through strain measurements at the anchorage.
This method is expected to be useful for monitoring tension
variations caused by live loads.

BE-1 NUH—BEBBICEITA2EBATERR
Photo 1 Measurement at suspender rope
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Fig.3 Measurement results (partial)replacement
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Technical Contribution

Applicability of fatigue crack detection with
infrared thermography camera on overseas
(Denmark)

Honshu-Shikoku Bridge Expressway and Kobe University
developed the fatigue crack inspection method with infrared
thermography camera for trough-rib steel deck as a
collaborative study. This method enables the detection of
cracks from a distance without removing the coating by
measuring the thermal profile from the deck plate to trough-
rib generated by solar light. Previous study showed that
temperature gap between the deck plate and the trough-rib
needed to be 0.5°C or higher in Honshu-Shikoku Bridges to
adapt this method. And it is affected by climate and solar
altitude. Therefore, we checked the applicability of fatigue
crack detection at Little Belt bridge in Denmark by
conducting the field test

The Little Belt Bridge is a suspension bridge located
between the island of Funen and the mainland of Jutland in
Denmark. This bridge was opened to traffic in 1970 and has
a main span of 600m and two side spans of 240m for a total
length of 1,080m.

Field applicability verifications were conducted in July 2024.

As a result, though temperature gap between the deck plate
and the trough-rib was approximately 0.3°C due to overcast
conditions, 3 cracks were detected by T-gap method. These
results indicate that this method is applicable to these bridges.

Furthermore based on the results and data such as solar
altitude, we confirmed that it is likely to be applicable during
the period from May to August at the Little Belt bridge.
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Photo 2 Little Belt Bridge
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Photo 3 Detection of Cracks
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Photo 4 Sarukai Bridge

Technical Contribution

Technical cooperation for the maintenance of the
pedestrian suspension bridge in Totsukawa Village

Totsukawa village in Nara Prefecture is covered by forest
for approximately 96%, and settlements are scattered in the
gentler section of the steep terrain. Before the development
of automobile transportation, many suspension bridges for
pedestrians are erected to cross the river. Now, there are about
40 suspension bridges for pedestrians that were erected over
50 years ago.

HSBE (Honshu-Shikoku Bridge Expressway Co., Ltd.)
entered into an agreement with Kinki regional forum of
Japanese Congress for Infrastructure Management and
Totsukawa village on March 26, 2020, HSBE has continued
to provide technical cooperation.

We participated in the inspection tour of Sarukai bridge held
on October 1, 2025, which was repaired and reinforced based
on the agreement and was reopened in March, 2025. And a
site visit of other suspension bridges in the village was
conducted.

Sarukai bridge is a single-span suspension bridge for
pedestrians which was completed around 1960. This bridge
had been closed since the regular inspection, which was
conducted in December, 2015, was classified as Grade IV
(Urgent measure required). In the inspection tour, the
reinforcement status of cable fixing section after the repair
and reinforcement work was checked. And the continuation
of the technical cooperation was mutually confirmed.

Next day of the inspection tour, a site visit of some
suspension bridges was conducted under the guidance of the
Totsukawa village office, such as Tanize Suspension Bridge
and Yanagimoto Bridge leading to the Kumano Kodo (ancient
path). The tourism usage situation, the past repair and
reinforcement history and the environment where these
bridges are located were checked.

HSBE intend to continue contributing to society through our
technology and providing technical advice based on the
agreement.
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Photo 5 Local bridge crossing ceremony



