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(Photo.1 Seismic retrofit work underway
on Ohnaruto Bridge)

Information from HSBE
Seismic Retrofit for Honshu-Shikoku Bridges

The seismic design for the long-span bridges of the
Honshu-Shikoku Bridges had been conducted with
the original seismic resistance design codes. How-
ever, inland near field earthquake with magnitude of
about 7, which has to be considered after the 1995
Kobe Earthquake, was not fully considered in the
codes. Therefore, Honshu-Shikoku Bridge Author-
ity (HSBA) had been roughly verified the seismic
performance of the long-span bridges of the Hon-
shu-Shikoku Bridges since 1995, selecting typical
types of bridges. Based on the verification results,
the comprehensive seismic retrofit program for all
bridges of the Honshu-Shikoku Expressway was
formulated in May 2003. And the seismic retrofit
study of the Ohnaruto Bridge section was started.

On the other hand, as “promotion of seismic retro-
fit for road bridges and bullet train bridges” was
announced from the Ministry of Land, Infrastruc-
ture and Transportation in March 2005, the HSBA
formulated “3-year program for seismic retrofit for
bridges of the emergency route roads” (the 3-year
program) reviewing the seismic retrofit program
formulated in May 2003. And the HSBA decided to
take measures for the following bridges which are
located within the shortest sections across the strait
and have poor seismic performance to secure the
emergency route roads.

e Highway bridges designed by the specifica-
tions before 1980; those types of bridges were
severely damaged by the 1995 Kobe Earthquake.

e The Ohnaruto Bridge with multiple-pile foun-
dations, a side tower and a back-stay span, as
well as 3 truss bridges with large bearings in the
Seto-Ohashi Bridges; those bridges have possi-
bility of getting extensive damage by inland near
field earthquakes, which might decrease the ser-
viceability and the restoration and might result in
collapse of bridges.

After the 3-year program, “long-term seismic ret-
rofit program of the Honshu-Shikoku Bridges” was
formulated. In this program, the seismic retrofit has
been started from the Kobe-Awaji-Naruto route,
considering the possibility of large-scale earth-
guakes and the socio-economic influence. In Sep-
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tember 2006, the “Honshu-Shikoku Bridges Seismic
Retrofit Study Committee,” whose chairman is Dr.
lemura, professor emeritus of Kyoto University, was
organized to execute the seismic retrofit work more
rationally and economically. Target large-scale
earthquake ground motions (Level 2 ground mo-
tions), rational seismic verification and retrofit
method have been studied in this committee.

The seismic retrofit for the Honshu-Shikoku
Bridges is one of the urgent problems, since the large
scale earthquake is likely to occur near future and the
Honshu-Shikoku Expressways are major highways.
We are promoting the seismic retrofit works strategi-
cally and steadily, based on discussion in the Hon-
shu-Shikoku Bridges Seismic Retrofit Study Com-
mittee.

Project Information in Japan

Toyoshima Bridge Opened in Hiroshima Pre-
fecture

The Toyoshima Bridge was opened to traffic on No-
vember 18, 2008, with the operation length of 3.8km
including earthwork and tunnel section.

This is the 7™ bridge of the Akinada Island Link,
which improves the convenience of commuting and
boosts the regional economy.

Before the opening, this link is named as “Akinada
Tobishima Kaido”, and the Toyoshima Bridge is
named as “Abi Bridge.” “Abi” is a Gaviidae sea bird
migrating on the south side of the bridge, and is desig-
nated as a prefectural bird.

The bridge project was commenced in 1999. The con-
struction work was started in 2002 and was completed
in 2008 with no accident.

Design features of the bridge are as follows,

e  Bridge type: single-span, steel box-girder suspen-
sion bridge

Bridge length: 903.2m

Center span length: 540.0m

Clearance: 50.0m

Highway Classification: 3" grade, 3" class

Design speed: 50km/hr

Width: roadway 3.0m x 2 lanes, sideway 2.6m
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(Photo.2 Completion of the Toyoshima Bridge)
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Innovative construction technologies were adopted to
reduce the construction cost. Typical examples are de-
scribed as follows,

e  Rock-type tunnel anchorage to reduce the excava-
tion volume and the concrete volume

e Cable erection, utilizing the
method with ¢ 7mm steel wires

e Corrosion protection for insides of tower, girder,
and main cable, utilizing dry-air injection system.

The bridge plan and the construction status can be re-
ferred to the Newsletter of No.7, 18, 27, 28 and 32.
(This information is provided by Hiroshima Prefecture
and Hiroshima Prefectural Road Corporation.)
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Overseas Information
3" Karnaphuli Bridge Project

The 3" Karnaphuli Bridge Project is underway in
Chittagong, which is a commercial city with the largest
port and is the second largest city in Bangladesh. The
bridge crosses the Karnaphuli River that flows through
east side of the city center. The bridge is located about
50m upstream of Sha Amanath Bridge, which was con-
structed in 1988 by reusing truss members that had
been used in the Netherlands. This old bridge is being
closed to heavy vehicles as the wooden deck of the
bridge is heavily damaged. Although another railway
bridge that has also a roadway utilizing the space of the
railway track is being used, its traffic capacity is unsat-
isfactory due to narrowness of the width. Thus, the
Karnaphuli River has divided the city into urbanized
area and undeveloped area. This project was planned
aiming to alleviate this unfavorable situation.

The 3" Karnaphuli Bridge is the first extra-dosed
bridge in Bangladesh with five continuous spans. Main
span length is 200m and total bridge length is 830m.
Width of the girder is 24.47m, accommodating a four
lane carriageway, two slow moving vehicle lanes and
two sideways. Six single-plane cables (tendons) and
main towers with height of 25.75m support the PC
girder.
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(Figure.1 General View of 3" Karnaphuli Bridge)
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(Photo.3 Cantilever erection of PC girder (the
existing truss bridge in the back))
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The project is financed by the Government of Peo-
ple’s Republic of Bangladesh and the Kuwait Fund for
Arab Economic Development (KFAED), the project
implementing body is Roads and Highways Depart-
ment (RHD) of Bangladesh.

The contractor of the project is a joint venture com-
posed of companies of China, Bangladesh and India.
Consultant of the project construction management is
a joint venture composed of companies of Japan,
Bangladesh, Kuwait and India. The project was com-
menced on July 19, 2006 and expected work period of
the bridge is 38 months. The whole project cost is ap-
proximately 87 million USD. (This information is re-
ceived from Katahira & Engineers International.)

International Conference
24" U S, -Japan Bridge Workshop

“The 24th U.S.-Japan Bridge Engineering Work-
shop” based on the technical cooperation program of
the U.S.-Japan government (UINR) was held on Sep-
tember 22-24, 2008 in Minneapolis, U.S.A. Approxi-
mately 50 researchers and engineers of the U.S. and
Japan participated in the workshop. Totally, 42 papers
on seismic response, concrete bridge and maintenance
were presented, and intensive discussions were made.

From HSBE, Mr. Kawabata, member of Long-span
Bridge Engineering Center, joined the workshop and
made a presentation on seismic retrofit of the 1% Ibi
Viaduct. The viaduct is a 3-span continuous steel
girder bridge with two RC flexible piers. In the seis-
mic retrofit against large-scale earthquakes, various
countermeasures were studied, considering structural
characteristics of these piers. In order to reduce the
inertia force on two piers, to distribute the inertia force
on the two abutments, and to control the displace-
ments of girder ends, the special dampers were finally
installed between the steel girders and the abutments.
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