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Activity of HSBE

Seismic Retrofit Work on Yoshima Bridge (two—
span portion)

Seismic retrofit work on the Seto-Ohashi Bridges,
combined road and rail bridge, started in 2014. The two-span
portion of the Yoshima Bridge is a continuous steel truss with
a total length of 262 m. The seismic retrofit work on this truss
bridge was completed in November 2018.

The seismic retrofit method selected for this bridge
involved the replacement of road deck bearings with sliding

pot bearings and the installation of additional rubber bearings
— this method was chosen to avoid retrofitting the truss
members which support power feeder cables above the rail
lines and to minimize the overall volume of the retrofit work
(Fig.1). The sliding pot bearings handle vertical loads and the
rubber bearings handle horizontal loads and together they
reduce the inertia forces transmitted from the road decks to
the truss girders during an earthquake and also restrain their
response (Fig.2).

For each upper chord of the floor truss, four rubber
bearings were installed, and then the eight existing road deck
bearings were replaced with the new sliding bearings - this
required the truss to be jacked up approximately 3 mm.

Seismic retrofit works on the Seto-Ohashi Bridges will
be finished by 2021.
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Activity of HSBE

F Response of the Akashi—Kaikyo Bridge in strong

wind

Typhoon Jebi made its first landfall over southern
Tokushima Prefecture before 12:00 on September 4, 2018 and
its second landfall over Kobe before 14:00 on the same day.

The Akashi-Kaikyo Bridge has a wide range of
measurement devices installed to monitor its behavior, verify
wind resistance design and ensure bridge safety. According to
the data recorded on the bridge, wind speed started to increase
around 11:00 and 10-minute averaged wind speed of 37m/s
was recorded with maximum instantaneous wind speed of
52.2m/s. These were the highest speeds on record through the
history of measurement. The bridge girder vibrated in the first
horizontal mode with a period of 26 seconds, and a maximum
horizontal displacement of 7.6m was recorded just after the
wind speed reached 50m/s at 13:28. This was also the
maximum displacement ever recorded. (Fig.3)

Horizontal girder response recorded in the typhoon is
plotted against wind speed, and the record is compared to
resign value. The most of the measured wind data during the
typhoon had yaw angles (against the bridge transverse
direction) larger than 30 degrees, and many were around 60
degrees. It was found that the response of the girder matched
well with the design value by adjusting the data taking into
account of the effect of yawed angle of the wind direction. It
can be seen from the graph that dynamic component still
deviates from the design value, but measured turbulence
intensity (standard deviation of wind speed / averaged wind
speed) was relatively large, and that was thought to be one of
the major cause of the deviation.

The measured wind speed in this typhoon was
considerably less than the design wind speed of 60m/s, and
bridge monitoring will continue in order to verify bridge
response to high wind events.
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Overseas Project

Arctic suspension bridge opened
— the Halogaland Bridge in Norway

North of the Arctic Circle, just outside the town
of Narvik in the Arctic region of Norway, the new
Halogaland Bridge was opened in December 2018.

This is Norway’s second longest suspension
bridge, and also ranks high on an international scale.
It is no. 4 in Scandinavia, no. 6 in Europe and no. 22
in the world. It is also the longest bridge in north of
the Arctic Circle.

Construction started in 2013. Long, cold winters and a
harsh climate made construction particularly challenging, but
after five years the bridge was completed and ready for use.

With its total length of 1533 metres and a bridge span of
1145 metres, the bridge stretches across a fiord and reduces
the driving distance on the region’s main road by 18
kilometres.

The bridge stands apart from traditional bridge designs
in that it has slim and elegant A-shaped towers, rising 179.1
and 173.5 metres respectively above sea level. The
suspension cables are 1760 metres long, 475mm in diameter
and weigh 2000 tonnes each.

While the concrete work was being undertaken on site,
the steel components were prefabricated in various factories
in China by the contractor Sichuan Road and Bridge Group
(SRBG). The bridge deck had a production time of 2.5 years.

The bridge deck consisted of 30 sections, each 40 metres
long. These were transported by ship from China to Norway
and then hoisted up and attached to hangers before they were
welded together.

(The information was provided by Norwegian Public
Roads Administration.)
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International Conference

The 8th Civil Engineering Conference in the Asian
Region (CECARS)

The 8th Civil Engineering Conference in the Asian
Region (CECARS) was held in Tokyo, Japan, from April 16th
to 19th, 2019. CECAR is held every three years, and it is an
international conference in which civil engineers with
different areas of expertise around Asian regions meet.

HSBE introduced outline of the Honshu-Shikoku
Bridges, technical development for maintenance of
the bridges, and latest efforts about the bridges at the
booth exhibition.

Technical Exchange with A/S Storebzlt

Technical Exchange with A/S Storebaelt was held
in Denmark on 13th dJune, 2019 based on the
Memorandum of Understanding (refer to No.74).
From HSBE, Mr. Kuwabara, Director, and other
attended the exchange.
Presentations and discussions on the business

engineers technical
outline and recent maintenance activities of long-
span bridges were made in the morning, and site visit
to the Greatbelt Bridge was taken place.

The next day, HSBE’s staff visited the
Oresundsbro Konsortiet, operator of the Oresund
Bridge which has a sister bridge relationship with
the Seto-Ohashi Bridges. Technical exchange on
maintenance issues and site visit were carried out.
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Photo-3 Technical Exchange with
Oresundsbro Konsortiet
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	平成30年台風21号は、9月4日12時前に徳島県南部に上陸、その後14時前に兵庫県神戸市付近に再上陸しました。
	明石海峡大橋では耐風設計の検証や維持管理段階における耐風安全性の確認のために、多くの計測機器を設置して動態観測を行っています。明石海峡大橋の風速計で観測されたデータでは、11時頃から風速が上昇し始め、13時18分頃に10分間平均風速37m/s、最大瞬間風速52.2m/sを記録しましたが、これらはいずれも観測史上最大の記録となりました。道路桁は橋の水平1次モード（周期約26秒）で振動しており、13時28分頃に瞬間風速50m/s程度の風が吹いた直後に、最大水平変位として7.6mを観測しました。こちらも...
	この台風で観測された風速と橋の応答（桁水平変位）を設計値と対比する形でプロットしたものが図-4です。今回計測された強風時の風向はほとんどが橋軸直角方向からの角度（偏角）30度以上であり、多くは60度付近に集中しましたが、この影響を補正して応答記録の整理を行ったところ、平均変位は設計値とよく整合していることが分かりました。動的成分については設計値に対して依然ばらつきを示していますが、今回観測された風の乱れ強度（風速の標準偏差/平均風速）が大きいことによるものと考えられます。
	今回観測された風速は設計で想定している風速（約60m/s）よりもかなり小さいため、今後も動態観測を継続し、高風速域での応答についても検証を行う予定としています。
	第8回アジア土木技術国際会議(CECAR8)が2019年4月16日から19日の日程で東京で開催されました。

