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Activity of HSBE

11th ICSBOC held in Kobe, Japan

The 6th International Cable Supported Bridge Operators’
Conference (ICSBOC) was held at the Kobe International
Conference Center, in Kobe, Hyogo Prefecture, which was
organized by International Cable Supported Bridge Operators’
Association (ICSBOA) and hosted by Honshu Shikoku
Bridge Expressway Company Limited (HSBE) on 14th-16th
November, 2022. Around 180 bridge operators, consultants,
suppliers and research/education institutions from 16
countries, participated in the conference and discussed
current technical issues and research concerning the
construction and maintenance of cable supported bridges
through presentations.

The 1st ICSBOC conference 1991 was held in the US,
hosted by New York State Bridge Authority (NYSBA). The
conference has been held twice in Kobe (2002) and
Takamatsu (2008), hosted by HSBE, so this was the third time
in 14 years, since 2008, that was held in Japan.

Prior to the conference, the opening ceremony started in
the morning of 14th November. At the opening ceremony,
Masao Goto, President and Representative Director of HSBE,
ICSBOA Chair Ms. Justine Tietjen (MTA Bridges and
Tunnels, USA) and Mr. Kizo Hisamoto, Mayor of Kobe, gave
the welcome address. And then, a keynote speech was given
by President Yozo Fujino of Josai University, a member of
HSBE Technical Committee, on the theme “Development of
Long-span Bridges in Japan Practice and Some Challenges in
Maintenance of Honshu-Shikoku Bridges”.

From the afternoon of 14th November, presentations and
discussions were made in 10 sessions per theme in three
conference rooms, and workshops were held in four sessions
on two themes.
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The following is an outline of the paper
presentations. However, due to the limited number of pages,
only some of the papers will be introduced.

1915 Canakkale Bridge in Turkey

The 1915 Canakkale Bridge (Photo-4), which connects
the European and Asian sides of Canakkale Province, Turkey,
was opened for traffic on 18th March 2022. With a total
length of 4,608 m and main span of 2,023 m, the bridge has
been the longest suspension bridge in the world, exceeding
the Akashi-Kaikyo Bridge.

About the design of the bridge, high standards of quality,
maintainability, constructability, safety and security has been
ensured, with the aim of making the bridge usable for 100
years. And, load resistant performance of the bridge for traffic
loads, wind and seismic effects is designed in accordance
with design standards from Europe, America and Turkey. For
dynamic effects of wind, it was confirmed by wind tunnel
tests in Canada, Denmark and China.

At the installation site of the main tower foundation, a
gravel layer was laid on the soil reinforced by a total of 368
Inclusion Piles (European side foundation: 203, Asian side
foundation: 165). In parallel, the caissons that would be the
main tower foundation were made in a dry dock, then towed
to the installation site by four tug boats, and finally placed by
injecting seawater inside the caisson.

The main towers are steel portal-frame structures. They
consist of two legs and three cross beams, and each leg have
32 brocks with different heights changing from 7 to 11.5m.
The height of main towers is 318 m, making it the sixth tallest
bridge in the world.

Main cables consists of one cable per side for a total of
two cables. One main cable composes of 144 cable strands,
each cable strand have 127 steel wires, and the diameter of
one wire is 5.75 mm. The PPWS (Prefabricated Parallel Wire
Strands) method was selected for main cable works. On the
other hand, hanger ropes are spaced 24 meters equally, with a
total of 314 ropes in use.

For the deck, a special deck called “TWIN-orthotropic-
box deck” is used for aerodynamic stability with long span.
The feature of the deck is that it have two exactly same decks
and they are connected by cross girders at every 24 meters.
The erection of deck was carried out by using a large floating
crane, and lifting gantries previously placed on the main cable.
(Presented by Mr. Dedeoglu (Photo-3), General Directorate
of Highways, Turkey)
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Photo-4 1915 Canakkale Bridge
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Data analysis using artificial intelligence on the

Great Belt Link - Photographic Asset Inspection (PAI)

The Great Belt Link between Funen and Zealand in
Denmark comprises the 6.8 km East Bridge and the 6.6 km
West Bridge. The West Bridge superstructure is made of
reinforced concrete and comprises cantilevered box girders,
and the East Bridge superstructure is an aerodynamically
shaped, fully welded closed box steel girder. The 1,624 m
distance between the pylons makes it one of the longest
suspension bridges in the world. A total of 400,000 square
meters of concrete surfaces has to be inspected for
maintenance of the Great Belt bridges. In response to this
enormous amount of work, in order to improve the efficiency
and sophistication of the inspections, the bridge manager,
Sund & Baelt Holding A/S started a drone inspection in 2017.
The results showed that while the use of drones significantly
reduced the work time compared to traditional inspections,
the large volume of images placed a significant burden on the
inspectors.

Therefore, Sund & Baelt developed a PAI using Al
technology. The work flow of PAI at the time of its
introduction is shown in Fig.1. First, damaged areas are
extracted and recorded by Al from images of structures taken
from a camera installed on the drone. Then, the inspector
checks the damaged areas extracted by the Al and determines
whether the damage is real or fake. By using this PAI, a large
number of images can be processed, and as a result, the
inspector's work time can be reduced.

To the accuracy of damage detection, improvements were
made to the PAIL control experiments were conducted with
three different models. As a result, the Al model developed
by the Alexandra Institute was selected, because it has the
highest accuracy rate in damage detection. In addition, a large
number of images were incorporated into the Al model to
serve as teacher data for more accurate detection of rust, crack,
spalling, and other deformities. As an additional function of
the new PAI, a 3D model of the structure (Fig.2) based on the
images taken by the drone can be created, and the damaged
areas can be recorded on the 3D model by the Al model, thus
enabling the user to get an overall picture of the damage. In
addition, a function to annotate the cause of damage on the
3D model and a function to link to past inspection results have
been added to improve the convenience of operation.

As a result of using the improved PAI for actual
inspections, the inspection work, which would have taken
approximately four months using the conventional inspection
method, can be reduced to 14 days.

(Presented by Mr. Bormlund, Sund & Baelt Holding A/S,
Denmark)
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Fig.1 Workflow of PAI at the beginning of implementation Fig.2 3D model of the structure

YN SR

[Bridge[:[€ommunication|&jTechnology,

. It is available on the web
long—span bridge newsletter SearchK (with back numbers) !!



[N T 4 —RGL 7o — T 4 VGOBIRRBLIHIS
27 ADOWH |

T AOE—=XNZBEBEENTWD IV~ T 4
—iBL Z = 4 UEIL, TR 856m DL
WEAZ AT 5EREER L 608m O HEA2 A9
HERBBTHY, EbbH 770 ADOLRMERET
Hb, ZD2ODKEIE., HBERYVNCENREBIHI L AT A
A ST EFENEIT L2728, BRERIHI A
T ADEEM TN,

RO Y7 M, MO X5 1dTbil,

F7°. BEAFOEREELINIS X T LA OIRTE %Eﬁ?ét
OIZ, B — AT KNIXT D RN T, &
DFEFR, B —DRELEFRH L, OTHAF—UR
BT W EEHEZEOHT Y —REA Iz, £7=.
Bt — &R, T —FNEL= > NEOE
DFEHERZITVO, B OIREEITS U T £ 7213
HAH T,

WIZ, B =t L WES N KREDT—4 % &
D NRIE BT B 720, BPIOMSL LTz 4 DOHERE
ﬁ@/XTA@77/%7¢~A%¢AL\£T®T
— % % 1 EPTIZPRAE9 % Smart Asset Management
Software (UL, SAMS) 79 v h 7+ —2%BHF L
7o ZHUCED . BB —D 0T — X N EE
S, Hx o7 —2OMEBEREEET A Z LN TE
HE I oTm, Fio. SAMS 7T v h 7 4 — AT
X, BEYCE Y —OdREED RTRAL, %A4W%?
7Ly Ma K TOXGN, BERVER—T ¢ v 7%
%%ﬁﬁMéﬂ\¢¥®@$@kﬁ¢®ﬂ@@ﬁﬁt
L7,

®RIZ, T X BRI AT B0, 7 — X ALE
DOTNTY ALEFIE LT, ZORER, 713 Y XL
DT — &%%ﬁ?é & T, ARA RBNEITHIE T D 2
ERFREE 2D . BT, RO FICRRE S0
HBF=VICEONE L T-2OTHT — X o5 2 L
T, RO FFmzE THTHZ LN TX S,

(COWI 4L Farreras Alcover (I L W RFEFL CHX F
L7z)

11 A 16 B PSR TIE, ARV & Bukn % 5 8d T
HE KIIE—DPEEOBIEEITO & L HIT, 2024 F
DU TR 2 3& LT, NYSBA @ Mr. Jeffrey
Wright FAERINE N SBREEZW-2&F L,

PAERICIX, ARG ~DT 7 =y 7 —
ZHEL, FEND 274 OEMENSIMLE LT,

BH—5 77 =N T —(HA R KAE)
Photo-5 Technical tour to the Akashi Kaikyo Bridge

Upgrading the Structural Health Monitoring
System of Pont de Normandie and Pont de Tancarville

The Normandy and Tancarville bridges over the Seine
River in France are a long cable-stayed bridge with a center
span of 856 m and a long suspension bridge with a center span
of 608 m, respectively, and both are iconic bridges in France.
The two bridges had monitoring system installed when they
were first constructed, but as they aged, the monitoring
system were upgraded.

The upgrade project was conducted as follows.

First, an inspection was conducted on the sensor system
to determine the condition of the existing monitoring system.
As a result, the sensor arrangement was reviewed and new
sensors such as strain gages and ultrasonic anemometers were
introduced. In addition, a detailed inspection of existing
sensors, power supplies, data acquisition units, and other
components was conducted, and each component was
replaced or reused according to its condition.

Next, in order to more efficiently manage the large
amount of data collected by the sensors, we integrated the
original four independent monitoring system platforms and
developed the Smart Asset Management Software ("SAMS")
platform, which stores all data in one place. This allows data
from different sensors to be linked together. This allowed data
from different sensors to be linked and correlated with
numerous data sets. The SAMS platform also includes
additional features such as data visualization, mobile and
tablet device support, and automatic reporting to improve
work efficiency and operational convenience.

Finally, in order to make extensive use of the data, an
algorithm for data processing was implemented. As a result,
the algorithms can analyze the data to address a variety of
issues. For example, by analyzing the strain data collected by
strain gauges installed under the slab, the fatigue life of the
slab can be predicted.

(Presented by Mr. Farreras Alcover, COWI A/S, Denmark)

In the closing session on 16th November, Mr. Shinichi Oe,
Managing Director of the HSBE, summarized the conference
achievements, and addresses as organizers for the next
conference were given by Mr. Jeffrey Wright, Chief Engineer,
NYSBA, USA.

After the closing session, 27 engineers from different
countries joined the technical tour to the Akashi Kaikyo
Bridge.
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Activity of HSBE

Development of Corrosion Detection Technology
for Cable-staved Bridge Cables by Eddy Current
Testing (ECT)

Honshi-Expressway  Bridge

Engineering  Co.,Ltd.
(previously known as Bridge Engineering Co.,Ltd.), a group
company of HSBE, has conducted joint research with the
National Institute for Materials Science to develop a
corrosion detection technology using Eddy Current Testing
(ECT) for cable-stayed bridge cables.

This technology is a non-destructive inspection system to
check the corrosion of steel wire under cable-stayed bridge
cables covered with non-metallic materials such as
polyethylene. The developed system is characterized by the
lightweight of the required equipment and convenience,
which was designed to detect pinpoint corrosion and reduce
labor and cost. In developing the system, an appropriate probe
was developed after investigating how deep the location of
wires to the theoretical detection depth (about 6 cm) and how
degree of corrosion the probe can detect in laboratory tests
with galvanized wires (7 mm dia.) covered with non-metallic
materials. As a result, this system can detect even minor
corrosion up to the second layer from the surface. It was also
confirmed that the system can identify cables with potential
corrosion in a study at actual bridges.

In the case of new bridges, the system can acquire initial
data (without corrosion) immediately after completion, and
monitor the status of bridges by comparing it with
accumulated data obtained in follow-up study. In the case of
existing bridges, the system can be used as a screening
technique for direct investigation as opening a part of the
covering, since it can detect potential corrosion areas through
inspection.

In the future, the reliability of this system is to be
improved with accumulating inspection data.

(This information was provided by Honshi-Expressway
Bridge Engineering Company Limited.)
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International Conference
28th ITS WORLD CONGRESS

The 28th ITS World Congress was held in Los Angeles on
19th-22th September, 2022. ITS World Congress is the
unique annual joint world congress that held by three ITS
organizations as ERTICO, ITS America and ITS Japan which
represent Europe, America, and Asia-Pacific. HSBE has
participated this congress following the 26th ITS World
Congress to present papers and collect advanced ICT
technologies.

The 28th ITS World Congress consisted of technical
sessions for presentation and technical tours to ICT-related
facilities, attracted about 180 engineers from 16 countries and
266 organizations. And an exhibition hall operated by
governments, relevant organizations and companies from
various countries, has introduced ICT technologies through
demonstration machines and display panels. In this exhibition,
HSBE received a lot of information such as developments in
5G networks which are planned for use in automated driving,
and specifications of wrong-way driving warning facilities in
America.

In technical sessions, Mr. Kametani, Electric and
Telecommunication Division, HSBE, presented “Verification
of Effectiveness of the Voice Sound Wrong-Way Driving
Warning System on Highway” at the session “Path to Vision
Zero” , which focuses on initiatives to avoid fatal and serious
injury accidents in the road traffic system. And after the
presentation, questions were received on the specifications of
wrong-way driving warning facilities and the interface with
the Traffic & Facility Control Office.

Technical tour was held at Traffic Control Center operated
by the California Department of Transportation, and a lot of
initiatives such as challenges and prospect of the system were
observed. During the congress, HSBE was able to observe
advanced ICT technologies from all over the world, making
it a very worthwhile conference participation.
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Photo-10 The Traffic Control Center of California
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