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September, 2004
Information from HSBA

Seismic Performance Verification for

Long—Span Bridges

The seismic design for the long-span bridges of the
Honshu-Shikoku Bridges were conducted with the
Seismic Resistant Design Code, which was compiled
by the Honshu Shikoku Bridge Authority. However,
Level 2 earthquake is not fully considered in the Code.
Since it is necessary to evaluate and grasp the seismic
performance level of all structures of HSBA in order to
conduct proper maintenance and seismic retrofit,
seismic performance verification has been conducted
since 1995.

An input earthquake motion used for the verification
is an earthquake motion at the bedrock converted from
the one observed at the Kobe Marine Observatory. The
validity of the input earthquake motion was checked
by comparison with interplate earthquake (L2 TYPE I)
and direct-hit earthquake (L2 TYPE II) at each site,
which were calculated with fault model.

The required performance level was set to Seismic
Performance Level 2 defined by the Specifications for
Highway Bridges, “a performance level in which
damages by earthquake are limited and function of a
bridge as a whole can be restored in a short period.”
The limit state conforms essentially to the
Specification as well. On the other hand, there are
some provisions specific to long-span bridges. For
example, the limit state of towers of suspension
bridges is defined as follows. “Tower shafts shall
remain clastic since their retrofits are difficult, while
for secondary members such as wind shoes, damages
that are repairable and will not affect main structures
shall be allowed.”

As of now, rough verifications for suspension
bridges and cable stayed bridges are completed. Yet
local damages in some members are detected, seismic
performances of bridges as a whole are ensured.
Precise verification is scheduled from now on. Photo 1
shows HSBA’s long-span suspension bridge, the
Ohnaruto Bridge. In order to secure sheer strength of
the multi-column foundation of the bridge,
anticorrosion measure to protect outer steel pipes is
under construction.
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Overseas Information

Stonecutters Bridge (Hong Kong)

Straddling the Rambler Channel at the entrance to the
busy Kwai Chung Container Port, the Stonecutters
Bridge will have a main span of 1,018m and back spans
of 289m each, giving a total length of 1,596m. The
towers will be single shaft circular hollow section
structures, 298m in height.

The Employer for the construction of the bridge is
Highways Department of Hong Kong SAR and the
Designer is Ove Arup & Partners Hong Kong Limited.

The Contract was awarded to
Maeda-Hitachi-Yokogawa -Hsin Chong Joint Venture in
April 2004 and the bridge is scheduled to be opened to
the public in mid 2008.

Although the permanent design of the Bridge has been
completed, the Contractor shall carry out the following
major testing, analysis, monitoring and simulation
during the construction stage.

1. The detailed, accurate and realistic stage-by-stage
erection analysis incorporating the temporary works.

2. Wind tunnel tests at different levels of turbulence
including :

a. Section model tests for the partially erected bridge

structure;

b. Full aeroelastic model tests for the free standing

tower;

c. Full aeroelastic model tests for the deck erection

sequence; and

d. Drag loading and rain/wind vibration tests for the

stay cables.
3. Wind Turbulence Intensity Field Measurements.
4. Impact tests for vehicle parapets.
5. Navigation simulations for Hong Kong Pilots.
6. Trial tests for waterproofing on steel and concrete
decks.

Further to the above, the Contractor shall design and
construct the following devices that are of major
importance :

1. Temporary and permanent tuned mass dampers for the
towers.

2. Temporary tuned mass dampers for deck construction.

3. Hydraulic buffers between the towers and the bridge
deck.

4. Damper systems for stay cables.

Currently, bored piling works are in progress at
Container Terminal No.8 (Stonecutters Island side). The
construction work at Container Terminal No.9 (Tsing Yi
Island side) will start at the end of this year.

(Report from Maeda-Hitachi-Yokogawa -Hsin Chong
Joint Venture)

Project Information in Japan

Second Saikai Bridge

The Second Saikai Bridge is being promoted by
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Nagasaki Prefecture as a part of a local high-standard
highway, the West Hiuchi Road. The bridge consists of
a main bridge with a bridge length of 300m and an
approach bridge with a bridge length of 320m.

The main bridge is being constructed close to the
existing Saikai Bridge, which is an arch bridge with a
center span length of 216m built in 1955. The type of
the main bridge is decided as an arch bridge
considering the facts that the bridge will parallel to the
historical Saikai Bridge and be located in the Saikai
National Park. The characteristics of the bridge are as
follows.

« Classification; 1** grade, 3" class
Design Speed; 80km/h
* Type of structure
Main bridge; Steel brace-ribbed half-through arch
bridge
Approach bridge; 4span continuous PC frame
box girder.
* Bridge length
Main bridge; 300m (30+240+30)
Approach bridge; 320m (67.5+110+88+54.5)

The arch ribs of the main bridge are space truss
structures with three steel pipes (¢812.8mm) filled up
with concrete. This composite structure achieved an
improvement of compressive strength of arch
members, yield strength of steel pipes and ductility of
members.

The arch rib of the main bridge was connected in
June, and this bridge will be completed in March,
2006. (Report from Nagasaki Pref.)

lkina Bridge

Ikina Bridge links Ikina Island and Sashima Island,
which consists of Kamijima cross-link as a part of
Prefectural road Iwagi-Yuge route (app. 6.1kiillometer
in length). Yuge Bridge (3 span continuous
steel-concrete composite cable stayed bridge) that
links Sashima Island and Yuge Island was completed
on Mar. 1996. lkina Bridge project is approved in
2005 fiscal year’s project as a subsequent project of

Yuge Bridge.
Before  authorization, “Kamijima  cross-link
technical committee” (chairman; Mitao Ohga,

Professor of Ehime University) was established. Based
on the discussion as to type of the structure and cost
reduction, composite cable stayed bridge was selected
with 350 m of steel girder in center span and 75m of
pre-stressed concrete girder in sub span.
* Route name; Prefectural road Iwaki-Yuge route
- Classification; 3" grade 5™ class
Design speed; 30km/h
* Cross Section; 7.5m (including sideway 2.5m) 1 lane
* Type of Structure; 3 span continuous steel-concrete
composite cable stayed bridge
This bridge has an imbalanced span allocation
whose ratio of center span to side span is
approximately 4.7, which is far larger than 3.3 of
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Ikuchi Bridge, the same type of structure in existence.
Technical issues are continuously discussed in the
technical committee.

Detailed design of the bridge is to be ordered by
proposal method, which is the first experience on
bridge design of the prefecture. In addition, HSBA is
participated in the detailed design as an advisory body,
and is supposed to provide recommendation on the
technical issues. (Report from Ehime Pref.)

International Conference

The IABSE Symposium 2004 in Shanghai

The International Association of Bridge and
Structural Engineering (IABSE) Symposium was held
in Shanghai, China, on September 22 - 24, 2004. The
main theme of the Symposium is “Metropolitan
Habitats and Infrastructure.”

The topics of the Symposium are associated with 1)
Planning and Evaluation, 2) Design and Analysis, 3)
Construction and Materials, and 4) Maintenance,
Operation and Life Cycle Consideration. After 8
keynote presentations by well-known speakers, 138
presentations in 18 oral sessions and etc., were made
by speakers, and various problems on infrastructure
improvements were discussed by participants.

Approximately 500 participants from almost 50
countries participated in the Symposium. From Japan,
Dr. Manabu Ito, who is the President of IABSE, and
approximately 30 members participated. From the
Honshu-Shikoku Bridge Authority, Mr. Ikuo Yamada,
the manager of Bridge Maintenance Division of the
First Operation Bureau, participated and made a
presentation on a  technical paper, titled
“State-of-the-Art Maintenance in the World’s longest
Suspension Bridge.”
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