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Activity of HSBE

Improvement of dehumidification efficiency in the
splay chamber of the Minami Bisan—Seto Bridge

The dry air injection system is installed in all the
Honshu-Shikoku suspension bridges as the corrosion
protection measure for the main cables. The strands of main
cables are anchored individually in the splay chambers. The
splay chambers are dehumidified using dehumidifiers with
the target relative humidity of 50%RH.

The Minami Bisan-Seto Bridge (Opened in 1988
accommaodating both cars and trains) has three anchorages,
1A, 4A and 7A. These anchorages have huge volume due to
the design constraints such as navigation clearance and
allowable gradient in railway track design. Also, the
dehumidification system for the anchorages was not taken
into account at the construction stage. Furthermore, the
joints of precast panels which cover the outer surface of the
anchorages deteriorated and that allowed rain water to leak,
and resulted in the lack of dehumidification capacity during
heavy rains in particular.

In order to solve the above mentioned problem, damp
proof membrane was installed only near the cable strands in
the anchorages and the dehumidification volume was
decreased. The 4A anchorage had complicated structure
accommodating the cable strands of two suspension bridges,
and the damp proof membrane was installed above the
intersecting strands accordingly (Fig.1). Splay saddles are
covered by the membrane using steel frame and wire .

The total dehumidification volume of the anchorage was
decreased by 30~60%, and dehumidification efficiency was
improved by securing the airtightness.

M—1 HHT7 LA PR — MEEEX
Fig.1 Layout of damp proof membrane (denoted
in red)
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Photo 1 Damp proof membrane installed near the splay

saddle (before and after installation)
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Project in Japan
Completion of Bizen©Hinase Bridge

Bizen<’ Hinase Bridge spans 765 meters on the sea
between the mainland of Honshu and Kakui Island in Hinase
Town, Bizen City, Okayama Prefecture.

The bridge is a part of the improvement project for City
Roads Hinase-Kahirajima Line. Islander’s dream is coming
true by the bridge’s completion together with the existing
Kashirajima Bridge (300 meters) that opened in March 2007
as a remote island development project materialized with
islanders’ funds.

HSBE, contracted with Bizen City, has been conducting
technical support for the construction.

An extra-dosed bridge is applied to the main structure to
make space for water way of 122.3 meters width and 18.0
meters high between the Pier 1 and 2.

The main concrete box girder is erected by
cantilever-balancing method, and its extra-dosed portion is
erected by extra-large wagons that can make 7 meters unit
(equivalent to cable spacing) at a time. The towers are
reinforced concrete structures that have cable anchorages in
the hollow section at the top. Those anchorage parts are
reinforced by pre-stressing high-strength steel rods whose
ends are filled with mortar. Surface of mortar is covered
with water proof protection of fluorine resin coat for
durability. In order to enhance cables’ anti-corrosion
performance at sea, strands of steel wires with polyethylene
epoxy coatings are used; each strand is tensioned in the site,
then a group of strands is bundled up into a protection
sheath. Reinforcing bars for the main girder and piers are all
epoxy coated to ease maintenance. One of the design
features of the six-span continuous rigid frame
prestressed-concrete box girder bridge is that three
connections of the main girder are adjusted by horizontal
thrust before the closing. This is for reducing secondary
stresses at the piers, which are caused by creep and
shrinkage of the girder following cantilever erection.

The foundation type is steel pipe sheet pile; vibratory and
oil pressure hammers are used for driving in each piers.

For environmental considerations, researches on vegetation
had been conducted before the commencement of the work
since Kakui Island is a special zone of Seto-naikai National
Park and the island is a home to several rare insectivorous
plants. And the water pollution prevention screens were set
up around the construction in order to avoid damage to
oyster cultivation rafts, eelgrass bed, and fish habitat.

Pavement works was finished in the end of January 2015,
now the opening of Bizen®’Hinase Bridge is coming soon.

(The information is provided by Bizen City)

FH-—3 BIREBEEERIC L DR LT
Photo 3 Cantilever Erection by Extra-Large Wagon
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Photo 4 Bosphorus Bridge, Replacement work of
Cable Band
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Project Oversea

First and Second Bosphorus Bridge Rehabilitation
Project

Istanbul is the largest city in Turkey divided into European
side and Asian side by the Bosphorus Strait. There are two
bridges crossing the strait, the Bosphorus Bridge completed
42 years ago and the Second Bosphorus Bridge completed
by IHI/MHI/NKK 27 years ago with a Japanese ODA loan.
Since both bridges are placed on main highways as absolute
key points for Istanbul transportation connecting European
side and Asian side, more than 40 million vehicles cross the
bridge every day. IHI Corporation has carried out seismic
reinforcement to the both bridges in 2010, however, due to
the deterioration and increase of vehicles, a new project of
large scale rehabilitation works was planned and executed.
What is remarkable for this project is replacing all diagonal
hanger cables which are the symbol for the Bosphorus
Bridge with vertical hanger cable. In addition, all cable
bands will be replaced and gusset plates will be established
to attach the hanger cables and girder. The hanger cable
replacement will be initiated by installing vertical hangers
and introducing tension at the same time from North and
South main span to side spans, followed by removing the
diagonal hanger cables. Also, a dehumidification system will
be installed at the main cables and splay chambers in
anchorages of the both bridges in order to reduce life cycle
cost. This large scale rehabilitation project is expected to
finish in less than 2 years without extensive traffic
interception, only regulating one traffic lane at night time,
which requires extreme high technique and strict safety
management. Presently, after installation of catwalks and
main cable inspection by un-wrapping main cable,
replacement of the cable bands and other works are ongoing
in the both bridges. The replacement of hanger cables is
about to start from this April.

(The information is provided by IHI Infrastructure Systems
Co., Ltd.)

BEH—-5 B _ARARTAE Fyvv hUr—TBEETET

Photo 5 Second Bosphorus Bridge,

Completion of Catwalk Installation
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International Conference

9th International Cable Supported Bridge
Operators’ Association Workshop in Hong Kong

The International Cable Supported Bridge Operators’
Conference (ICSBOC; refer to No.34, No.41, and No.53)
Workshop was held in Hong Kong, China, on November 3-4,
2014. This workshop has been held every 1.5 years, in
connection with each ICSBOC conference which is held
every 3 years in turn in one of the three regions, Asia, North
America and Europe. About 30 operators/engineers from 6
countries participated in the workshop, and discussed and
exchanged their experience on the issues of the maintenance
for cable supported bridges, Dry air Injection system for
main cable, Countermeasures for fatigue, Structural health
monitoring system, inspection method, etc. And the
secretariat announced that the ICSBOA website
(http://icshoa.com/) was published.

From HSBE, Mr. Kusuhara, Director of Corrosion and Wind
Engineering Division, made a presentation titled “An
Improvement of Approach Ratio in Maintenance Works”.
And Mr. Toyama, Manager of Engineering Management and
Earthquake Engineering Division, provided the discussion
topic, “Inspection frequency and close inspection method
for long-span bridges.”

After the workshop, technical visit to the Shenzhen Bay
Bridge (refer No.52) and the Tsing Ma Bridge, world’s
longest suspension bridge for road and railway, were carried
out.
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Photo 6 Discussions at the workshop
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Photo 7 Tsing Ma Bridge
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