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Photo-1 Test in the Kita Bisan-
Seto Bridge
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Photo-2 Image acquisition module

Activity of HSBE

[ Al-based diagnostic imaging for suspender ropes

It is difficult to detect deterioration in suspender ropes
throughout their entire length and circumference by close
visual or camera-based inspection because of access
constraints. Bridge Engineering Co.,Ltd., a group company
of HSBE, is currently working on the development of a
diagnostic imaging system for suspender rope inspections.
The imaging system consists of the image acquisition module
equipped with multiple cameras. The module is attached to
the suspender rope, and high resolution images of the surface
of the suspender rope are acquired throughout its entire length.
Using Al-based image processing, the detected deterioration
is efficiently categorized into typical deterioration categories
such as paint cracking, peeling and rust. The Al-based
diagnostic imaging requires homogeneous and clear images,
and to eliminate the effect of sunlight and other
environmental factors, the image acquisition module with its
four cameras is placed in a lightproof box, and images are
taken simultaneously throughout the whole circumference
securing the desired level of light intensity using LED
lighting. An example of an acquired image of a suspender
rope of the Kita Bisan-Seto Bridge is shown in Photo-3.

Camera location data is embedded in the acquired images,
and by analyzing the accumulated images of specific
locations, the progress of long-term deterioration is
objectively monitored, and the accumulated data serves as the
basic data for deterioration prediction. Unlike manual image
processing by inspectors, the Al-based processing enables
efficient diagnosis for suspender ropes with practical
processing speeds and improves consistency by eliminating
human error or variations in judgement.

The following developments and improvements are now
being considered with a view to practical application:
improvement of the image acquisition module, integration
with existing non-destructive inspection devices, automation
of image processing and accuracy improvement of Al-based
diagnosis.
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Photo-3 Al-based diagnostic
imaging
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Photo-4 Commemorative photographing on
girder erection completion

Project in Japan

Kesennuma Bay Crossing Bridge
(Reconstruction road opened on March 6%, 2021)

Kesennuma Bay Crossing Bridge (Kanae Ohashi Bridge),
is located in Kesennuma Port in the Tohoku region - a busy
fishing port with a large fish landing volume. The bridge is in
the final section of the 7.3km long Kesennuma Road, linking
Kesennuma Port IC to Karakuwa Peninsula IC, and was
opened on March 6th, 2021. It is part of a reconstructed
126km section of the Sanriku Coastal Road in Miyagi
prefecture, itself part of the total 550km of Reconstruction
Road in the Reconstruction Support Road programme which
was mainly developed by the Ministry of Land, Infrastructure,
Transport and Tourism (MLIT) in response to the Great East
Japan Earthquake in 2011.

The Kesennuma Bay Crossing Bridge has a total length
of 1,344m, and comprises a 680m long cable stayed bridge
and a 644m long viaduct. The cable stayed bridge is a three-
span continuous steel bridge with a main span length of 360m.

The last section of main girder of the bridge was installed
in May 2020 at the center of the main span. The lifting of the
girder required closure of the navigation route below the
bridge and was implemented at night on May 23rd 2020.
Following installation, the height of girder was incrementally
adjusted over a period of a month, and the main girder was
finally closed on June 21st. “Commemorative plate ceremony”
and “photo session” on the bridge was only by attended by
local dignitaries to limit the risk of coronavirus infection.

The opening of the bridge and the Kesennuma Road will
greatly improve disaster prevention and response. The whole
route of the Sanriku Coastal Road in Miyagi prefecture will
subsequently open, and early evacuation and support will be
possible in the event of large-scale disasters by using this
route, avoiding tsunami affected areas and with interchanges
giving good access to city areas and disaster prevention bases.

This is the last section of the Sanriku Coastal Road in
Miyagi prefecture to be completed, and took only 10 years
since the launching of the project. The project was able to be
carried out at unprecedented speed as a result of the strong
contribution and support from many stakeholders including
local people who provided land, and others who facilitated
coordination and provided advice - their contribution and
support were highly appreciated.

(This information was provided by Sendai Office of Rivers
and National Highways, Tohoku Regional Development
Bureau, MLIT.)
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Photo-5 Kesennuma Bay Crossing Bridge



ERNTAS Ik
| BIEOTEERR

SEVRE Y, IR IREEE BT OEE L AL B L
Rt SEHEB T, AWE. £4 . EELXOSHIED
4 BEEWE, AABROSHIKBD 3 BTiEsEE
BHEEORED 1 #EE L TCERK 29 £ 7 AlcE T
DTHOIL, BUER S 0kl LE L,

AREIX, R 735m @ 5 R - =227 U — kK
BARERC, B8 ar 7 U — FIC, B & 130m
2 HENTH R OMEETT,

THE, ARSI & A4 B & THEILTRIIZES D
MILLTEBY., SFTFE9 ALy, FENSD PC Hr
OIEH LSRN S, SHICaf 2 4 10 AnbD
WX, SIMHTOZERR MBI L CRB Y 9, 10 A 12 BITIX
FC #ric & v B4 BRFRZEMOHHE 1 7ey 70
BRERMTONE LTz, 6 2 71 v 7 ALBEOHiICH
WTIE, HrhicRE SNz v gy ) —REFRE
NWDLERMIZ L viThiL, =LV 7 a /) —XD L
ICRE SN 4 KOV v o XE MY T 4 KO
=Nl T ey s bR L, BRI ARER T
bivET,

BF0 34 2 HERBIE, E4 B 7 e vy 7 9
B, 778y 7 OEFENPET L, BWEBAIZONTS,
12 A 9 B X V&7 v v 7 OZEE DB S T LI,
37y OBERNFETLTEY, 5 34 8 HIZiX
R B OMMT 2 A SE DB CTENED b T
BYET, TO%, RS ORI TEE, FE 1% % ~T,
B4 3 HROERZ B L LERED LN TEY
S
(B LRI LCIHE ELL)

GH—6 TR O T
Photo-6 Steel girder erection

Project in Japan
Iwagi Bridge Construction Progress

The Iwagi Bridge is a cable-stayed bridge which connects
Iwagi Island and Ikina Island in Ehime Prefecture. The
construction has been in progress for over three and a half
years since the commencement ceremony in July 2017, and it
is the last bridge of the three bridges forming the Kamijima
Link Project (The outline of the project was reported in the
Newsletter No.68).

The bridge is a five-span continuous steel-concrete hybrid
cable-stayed bridge with a total length of 735m, and the
concrete main towers are over 130m high and amongst the
tallest bridge towers in Japan.

The construction has been progressing on both the Iwagi
and the Ikina sides of the crossing, and cantilever erection of
PC (pre-stressed concrete) girder started in September 2019,
and steel girder erection started in October 2020. On October
12th, the first steel box girder segment in the Ikina side in the
center span was lifted into place by floating crane. After
installation of the second girder segment, the subsequent
girder segments have been installed using a temporary
erection beam (called an “erection nose”) placed on the
leading end of the girder. Girder segments are connected to 4
hydraulic jacks mounted on the erection nose using steel
wires, and lifted into position.

As of the end of February 2021, seven girder segments
had been installed on the Ikina side and three on the Iwagi
side. The final girder segment installation in the center span
is scheduled for August 2021. Following stress adjustment of
stay cables, deck pavement etc., bridge completion is
scheduled for the end of March 2022.

(This information was provided by Ehime Prefecture.)
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Photo-7 Iwagi Bridge
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Fig.1 Iwagi Bridge
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Photo-8 Osman Gazi Bridge
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Overseas Project

Osman Gazi Bridge in Turkey — Performance test
of active mass damper in towers

In November 2020, the performance test was undertaken
for the Active Mass Dampers (AMDs) installed in the towers
of Osman Gazi Bridge in Turkey (Photo-8 and 9). The test
was planned as a part of the maintenance program 4 years
after the traffic opening in 2016.

The AMDs are installed inside the tower legs at +170m in
elevation (70% of total height) in order to mitigate vortex-
induced vibration in the tower legs efficiently. Linear motor
type dampers were chosen for their light weight and compact
dimension to fit within the limited spaces inside the towers.
The AMDs contain accelerometers to monitor the movement
of the towers and will be automatically activated when the
acceleration exceeds a 5 gal (0.05m/s?) threshold.

The purpose of the performance test was to check that the
damping ratio of the tower combining the structural damping
and the additional damping by the AMD fulfills the design
requirements, as otherwise the parameter setting should be
adjusted. In the test, AMDs were first activated manually to
excite the movement of the tower in the first out-of-plane
bending mode. Then, the structural damping was measured
during free vibration and confirmed that the structural
damping of the tower had not changed from the time of bridge
completion. Lastly, the additional damping was measured by
activating the AMD after the forced vibration as detailed
above. In conclusion, it was confirmed that the performance
of the AMDs in mitigating vortex-induced vibration complies
with the design requirement.

(This information was provided by IHI Infrastructure
Systems Co., Ltd..)
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Photo-9 Linear motor Active Mass Damper
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