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Activity of HSBE

Seismic Retrofit Design of Kurushima—Kaikyo
Bridges

The Kurushima-Kaikyo Bridges, between Oshima Island
and Imabari city, are three consecutive suspension bridges.
Bridge types of these bridges are the stiffened box girder
suspension bridge with three span and two hinges (First
bridge), with two span and two hinges (Second bridge), with
single span and two hinges (Third bridge). The Kurushima-
Kaikyo Bridges are located in the strait where there is no
alternative route. Considering the importance of the bridges,
the seismic retrofit is planned to be completed by FY2030.

By the seismic performance verification, it was found that
the damages caused by the displacement of the stiffening
girders in the longitudinal direction may occur to the
stiffening girders, tower links, and wind tongues due to a
large-scale earthquake.

In the seismic retrofit design, it was decided that the
installation of the necessary reinforcements was considered
after suppressing the displacement of the stiffening girders in
the longitudinal direction.

As a measure to suppress the displacement, the installation
of viscous dampers between the main towers and the
stiffening girders is usually selected. However, in this case, it
was necessary to install 32 large viscous dampers (2,000kN).
In addition, this countermeasure may affect performance of
the main towers and has uncertainty in the maintainability of
the viscous dampers.

Therefore, we focused on the stay structures (center stay
cables and side stay cables) , and the seismic design was
selected that replace existing stay cables with friction
dampers. Friction dampers can absorb energy through the
sliding friction between the internal friction material and
stainless steel plate.

This measure enabled seismic design that avoided
installing some devices on the main towers.

£y
: AT UUAIR
JUER
ERBIA
o (RER2Z2TER
m/RA Uk
O
5IRiEAR =ty
IR

1 EEEGIRS >/ 8—

F| 1 Friction Damper

UPB) Zspeiss

BRI

Long-Span Bridge Engineering Center, Honshu-Shikoku Bridge Expressway Company Limited

[Bridgel]communicationeylechnology,



FRN7as ok

r BERMD)yY BEZZEABRBEIOHE

R~ A 7w DE, BRIREREIE 2 84 2 2R
860m O 3 BfERE L T ILT v ¥ b T AREE T,
AREIL, BElcmEBER. TEIZEE 357 5l
TWET, BEE THIEOWZ X 2 TE i1
TV VTR EIEEINTWARERELHD 2
Kl F o —F > 7 L, BB BEOmEEN Kb
DOHHIRMNHERENTWET, TD=d, 2014 4F
ENSBBRZBEICET L TEY, 2021 FRE XAl
FEOBRRZZ7ETLTRBY £,

BUE, WRALIZ BV TRRER & 72 D RIEME b 7 23k
FO7 =27V U TEHOBREZ EMRGFLTEBY £9, K
BIIXRGO MR ARE L TEY ., B mENEKR
THDHIONRA AT E LANEL 20 £4, 2070,
A T2 7= - T, B coREriE T4 2023 £ 9 H 7
LEFLTWET,

BRI Tl GRS D Mot & e D IGER M &
E-RETDHELHIZ, BT =— U REN 2.5m &l
KXVIEWNI A v 7T yXEEATHIET, RERE
D & & BITEEZEBOMMEEZTRELE LTOWET,

ZxT7 V7L, BRI TR EEERE
L., Moo LTHEHLTWET,

F7o. ABICIIPAE THICER S 7 ) o F 2
RN 2SEBAT SHLTER Y | BIEGRHA ORE S, BUK T B gy
HEThHoTmZ D, K7 ) v F A NE
ERAASELL) BN TESCIH TIESIC L Dk~ 72
FHFIE T EAZ A L COWET, £ BERBE A%
D ERICERE L 72 BEHOA TR B 2 BoE i A L.
BRI 72 BRI RR ORF 21T > TV E T,

2025 FE T8 T RIAB ORI TR R A2 E 2. K
M TR OBEAAREZRET HTETT,

(EHbmEE (PR Lo Emigft L ClHEE L,)

Y 1Y e s RYGR , [
- = ; S
N | N>
| / ) ) \ 7
= \T\ E#E357%8 R AT Y,
1 AL 4 VX
& ‘7\ A —— /"
' - JLL*‘FhJQ####*## L om *ﬁ Nl jL“

— PO

-2 BiSEEREURTIKR
Fig 2 Scaffolding Cross—Section and
Temporary Suspension Girders/Suspension Brackets

Project in Japan

Overview of Test Repainting Work
At Yokohama Bay Bridge

The Yokohama Bay Bridge is an 860 meters long cable
stayed bridge spanning Yokohama International Shipping
Route, which has a three-span continuous double-deck truss.

The bridge carries the expressway on its upper level and
National Route 357 on its lower level.

It was found that the topcoat paint was chalking overall and
its weather resistance was getting lost because the bridge,
which supports logistics in Yokohama up to the present time,
is located over the sea.

Therefore, the repainting work was started in FY2014, and
the repainting work of main towers was completed in FY2021.

And now, the methods of the repainting work of the truss
and fairing section are being studied.

It is necessary to repaint efficiently due to the limited
number of suspension points for the scaffolding and the
enormous repainting surface area.

In the test repainting work at the bridge since September,
2023, the temporary suspension girders were produced and
installed for suspension points of the temporary scaffolding.
And using quick decks, which have the wider spacing of 2.5m
for suspension chains than the standard spacing, resolved the
shortage of suspension points and secured workspace.

At the fairing section, brackets for suspension points were
installed by drilling holes.

In addition, the inorganic zinc-rich paint was coated on the
steel as anti-corrosion base coat.

As a result of the coating inspection, it was found that this
coating was still relatively good condition. Therefore, various
surface preparation methods, such as power tools and
Induction Heating method were tested to keep this coating.

Some paints designed for applying in existing coating and a
simplified application process paint are studying for the
optimal coating specification.

Based on the results of these test repainting works, which
will be completed in FY2025, the coating specifications and

other details will be determined for the repainting work.
(This information was provided by Metropolitan Expressway CO., Ltd.)

BE-2 HHhFAEIKR
Photo 2 Surface Preparation
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Project in Japan

Feasibility Study of New Technologies for
Cable Inspection at Tempohzan Bridge

Tempohzan Bridge is one of the large-span bridges managed
by Hanshin Expressway CO., Ltd.. The bridge is a three
continuous steel cable-stayed bridge with approximately 640
meter long (120m+350m+170m)

The cables of cable-stayed bridges, such as Tempohzan
Bridge, are inspected by the tension measurement using the
vibration method and the close visual inspection.

However, it will affect customers that these inspections need
traffic restrictions on the highway.

Also, there is a problem that the condition of cable wires
can’t be checked by the only close visual inspection.

In order to solve these problems, the tension measurement
using the laser doppler vibrometer and the corrosion
investigation on the cable wires by the eddy current testing
were conducted on a trial basis at the bridge.

It is possible to inspect the target cable from below the road
by the tension measurement using the laser doppler
vibrometer. The test investigation at the bridge was conducted
from approximately 100 meters away below the road.

As aresult, there were differences in the result at black color
cables due to the low reflectivity of the laser. On the other
hand, at white color cables, it was found that the almost same
results as the tension measurement by using the vibration
method near the cable were obtained.

The corrosion investigation by the eddy current testing is a
technology that it is possible to detect corrosion within
coatings by capturing changes in eddy currents on the surface
of wires occurred by the magnetic flux generated by the coil
inside the probe.

The test investigation at the bridge was conducted on 14
cables which have been damages on the coating. It was found
that there is a possibility that the corrosion has occurred at 4
points of the cables. Going forward, the verification of
measurement accuracy by opening coating has been planned.

We believe these methods can improve the efficiency and
sophistication of routine inspections and plan to proceed with
verifying their applicability in the future.

Finally, the corrosion investigation on the cable wires by the
eddy current testing was conducted with the cooperation of
Honshi-Expressway Bridge Engineering Co., Ltd..

We would like to take this opportunity to express our
appreciation.

(This information was provided by Hanshin Expressway CO., Ltd.)
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Photo 3 Tempohzan Bridge

It is available on the web
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Photo 4 Tension Measurement using

Laser Doppler Vibrometer (L)
Corrosion Investigation by Eddy Current Testing (R)
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International Conference
12th NEW YORK CITY BRIDGE CONFERENCE

The 12th New York City Bridge Conference was held at the
Hilton Midtown Hotel in New York City, USA, from August
25th to 26th, 2025. This conference is held every two years to
share information regarding construction and maintenance of
bridge structures. It consists of a variety of participants such
as universities, operators of bridges, consultants.

Four keynote lectures and 97 papers were presented. There
were 18 sessions such as bridge seismic analysis & retrofit,
risk mitigation & bridge preservation, bridge monitoring,
bridge inspection, maintenance & rehabilitation, etc.. Mr.
Kobayashi, Technical Service Division, HSBE, presented
“Applicability of Fatigue Crack Detection with Infrared
Thermography Camera to Bridges in Denmark”, Mr. Wang,
Highway and Bridge Maintenance Division, HSBE,
presented “A study on Repair Method Using TRS for Fatigue
Cracks in Orthotropic Steel Deck”, at the session about
fatigue cracks. These showed the remote Non-Destructive
Test method and the underside repair method for fatigue
damage in the steel deck plates of long-span bridges.

After the international conference, the workshop to
exchange opinions was held exclusively for engineers
involved in bridge maintenance. They discussed issues that
many engineers were currently struggling with, such as long
service life and the large-scale repair work of the cable-
supported bridges. In the workshop, in addition to presenting
the two papers mentioned above, Mr. Kobayashi and Mr.
Wang from HSBE, also presented about the developed next-
generation bridge inspection support system (BIX-eye) and
the low-position road lighting for bridges.

A technical tour was held before the conference. In this boat
tour, major bridges around Manhattan Island, such as
Brooklyn Bridge, were observed from the water.

BE-6TI=_ALY7— (FILvd 1))
Photo 6 Technical tour (Brooklyn Bridge)
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