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Activity of HSBE

Replacement of set bolts on expansion joints for
steel decks in Seto—Ohashi Bridge.

The Seto-Ohashi Bridges, which are double-deck structures
for highway and railway, opened for traffic on April 10, 1998,
and 27 years has passed since then. A detailed inspection
conducted in 2008-2011, after identifying leakage of rust
leachate at expansion joints for steel decks in 2008, revealed
corrosion-related consumption in the majority of set bolts to
connect the steel decks with expansion joints. The corrosion
seemed to be responsible for undrained water around the bolts,
which was rainwater or salt water from deicer invaded through
borders between pavements and the expansion joints.

There are 56 expansion joints of the same type, which have
24,337 bolts in total.

Because the corrosion of the bolts would lead to its fracture
or fall, which might give adversely affects to a third party such
as marine ships or trains underneath the vehicle ways,
immediate countermeasures are necessary.

Replacement works of the bolts require lane closures and
scaffolds beneath the expansion joints, and thus be
time-consuming. Therefore, installation of safety nets was
preceded as a temporary measure in order to reduce risk of
fallen bolts, and completed in 2014.

Since a visual inspection is not able to detect corrosion of the
bolt shank, a phased array UT method was applied for the
corrosion detection. The results showed a considerable number
of corroded bolts, which made us decide to replace all the bolts
to new ones with antirust treatment using fluorine resin.

The most corroded bolt consumed from 22mm of original
diameter to 10.3mm at the Kita Bisan-Seto Bridge, where the
replacement work was conducted in 2011. (Photo-1)

The corroded bolts were replaced by corrosion preventive
high tensile bolts with fluorine resin coating.

The replacement works have been conducted in a planned
manner taking advantage of scaffolds installed for repainting
works and 3,253 bolts of them had been replaced by the end of
2014 financial year. (Photo-2)

HH—1 R/ NOBEWRN
Photo. 1 Corrosion State of Bolt
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Photo. 2 Replacement of Bolt
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Project in Japan

Soundnes investigation for Kamiyoshino—gawa
Bridge (detail inspection of cable system)

The Kamiyoshino-gawa Bridge which has been
maintained by the Kochi prefecture, was constructed for
compensation work of the Sameura dam construction, and
was opened to traffic in March, 1971. The bridge is stiffened
truss suspension bridge with single span of 250.8 m.

The bridge was the longest suspension bridge in which
adopted the parallel wire cable at the construction time in
Japan. Therefore, many trial construction methods were
applied to the bridge, in order to establish the construction
method for the future work of the Honshu-Shikoku Bridges.
What is special about the bridge is that the different cable
election method was adopted for each main cable, the air
spinning method for the upstream side cable and the
prefabricated parallel wire strand method for downstream
side cable.

The bridge is not located in severe climate condition area,
such as the Honshu-Shikoku Bridges which are constructed
over straits. However, the detailed inspection for the main
cable structure, including the anchorage, cable band and
suspender ropes, was carried out, since over 40 years have
passed after completion of the bridge.

The cat-walk was constructed as temporally scaffolding,
in order to keep safety of inspection work against strong
wind. The internal inspection work for the main cable was
carried out. As a result of visual inspection, it was confirmed
that the cables have been kept largely sound condition,
although there were slight white rust on the zinc plating of
wires. The remaining tensile axial force of cable band bolts
was also measured and they were replaced with the new
cable band bolts to measure correct tensile axial force. The
repair work plan and solutions for technical problems will
be organized based on the detail analyzing results of
inspection results and collected sample. Subsequently, an
effective repair work plan for the bridge will be formulated.
(The information is provided by Kochi Prefecture)

FH—3 EER)IEEAETEYS)
Photo. 3 Kamiyoshino-gawa Bridge

(Cat-walk for investigation work) cable
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Photo. 4 Anchoring part of main
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Photo. 5 Internal inspection
work for main cable
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Project Oversea
The Halogaland bridge

The Halogaland bridge will be a link on the road no. ES,
which is the main road along Norway from south to north.
The bridge is crossing the 1300 meter wide Rombak fjord
near the town of Narvik, which is located some 200 km
north of The Arctic Circle. The Halogaland bridge will
replace the 50 years old Rombak bridge, and shorten the
E6 18 km.

The main span is 1145 m. Including viaducts the overall
length of the bridge will be 1533 meters. The project also
includes 4 km approach roads and two 300 m long tunnels.
The two A-shaped pylons are founded on caissons on 31 and
20 m water depth. The viaducts are designed as concrete box
girders. The main span girder is an aerodynamic shaped
steel box girder which is 3.0 meter high and 18.6 meter wide.
The girder carries a two lane carriageway and a 3.5 m wide
pedestrian road. The cables are PPWS cables. Hangers will
be made of locked coil cables.

June 2012 The Norwegian Parliament decided to build the
bridge.

Design of the bridge is carried out by Danish company
COWI. The Norwegian Public Roads Administration,
Bridge Department is responsible for control and approval
of the design.

Contractor for the concrete works which includes pylons,
viaducts and cable anchorages is the Swedish company
NCC Construction AS. This works started summer 2013.
Steel works, which includes main span girder, cables,
hangers, saddles and some cable anchorage details was
awarded to Joint Venture Halogaland (JVH) in October 2013.
JVH consists of Chinese company SRBG and Serbian
company VNG. Panels for the steel box girder will be made
in Shanhaiguan, and assembled to bridge sections in Macau.
The PPWS cables will be fabricated in Jiangyin. Hangers
will be fabricated by Swiss company Fatzer. According to
the schedule the bridge will be completed late 2017.

(The information is provided by Gunnar Gundersen,
Norwegian Public Roads Administration)

BHE—-7 FHILHE
Photo. 7 Work of pylon
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International Conference
IABSE Conference Nara 2015

The IABSE conference was held in Nara from May 13 to
15, 2015. It has been a long time since past conferences in
Japan were held in Tokyo in 1978, 1988 and in Kobe in
1998.

The main theme was “Elegance in Structure”, which
focuses not only on the beauty of shape, but on the beauty of
functionality and structure itself as well.

A total of 244 papers from 32 countries were contributed to
the conference, which consisted of keynote speeches and the
following 8 sessions: Aesthetic Design, Elegant Structure,
Historical Structures, New Application of Materials to
Structure, New Technological Advances on Sustainability,
New Structural Form, Innovations of Analysis, Design, and
Construction, and Smart Solution to Mitigate Natural
Disaster. In particular, presentations regarding new bridges,
such as the Izmit Bay Suspension Bridge in Turkey, of
which the main span of 1550m will become the world’s
fourth longest suspension bridge, the current state of new
long-span bridges in China and the Mishima Suspension
Bridge, the longest pedestrian suspension bridge in Japan,
attracted much attention from participants.

From HSBE, Mr. Yamaguchi, director of Planning
Department, made a presentation titled “Tatara Bridge
Design as a Spectacular Landscape Element” and also
served as a session chair.

Many participants gathered at Exhibitions mainly from
Japanese firms placed in the conference venue and joined
technical tours, which explored Japanese historic temples,
the Akutagawa Bridge using the latest construction
techniques and so on.

Photo. 9 Presentation by Mr. Yamaguchi
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