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(Photo.1 Corrosion Status of the anchoring part)
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Information from HSBA

Investigation on Suspender Ropes

Investigation on suspender ropes of the Ohnaruto
Bridge was conducted. The same investigation was
conducted at the Innoshima Bridge last year. The
corrosive  environmental condition around the
Ohnaruto Bridge is the worst in those of the
Honshu-Shikoku Bridges. Remarkable corrosion was
found at the anchoring part of suspender ropes (See
Photo.1). Therefore, two suspender ropes with bad
external appearances in anchoring part and general part
respectively, were removed and visual inspections of
inside of the ropes and tensile tests were conducted on
these ropes.

As the result of visual inspection, degree of corrosion
in general part is 1% or less of sectional area and this
indicates a similar tendency to the Innoshima Bridge.
However, as for anchoring part, a maximum of 9%
corrosion of sectional area was found, and this is
different from the Innoshima Bridge. Tensile tests were
conducted for four parts of suspender ropes with
different corrosion rate (based on non-destructive
testing result). Test results suggested that tensile
strength is reduced by 23% in the suspender rope with
9% of corrosion rate (shown in Fig.1). Prediction of
safety ratio in the future based on the tensile test
indicates that a suspender rope in general part has
enough safety factor in 100 years, but the factor falls
below the required level in twenty or thirty years in
anchoring part. With these results, HSBA decided to
investigate and develop counter measures to protect the
anchoring part to enhance the durability of the bridge.
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(Fig.1 Relation between sectional area reduction
rate and tensile strength reduction rate)
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4 Span Continuous Bridge section
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(Photo.2 Full Aero-elastic Bridge model of the
Tozaki Viaduct)
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Reevaluation of the Aerodynamic Stability of
the Tozaki Viaduct (2™ Report)

The re-evaluation of the aerodynamic stability of the
3-span continuous bridge section of the Tozaki Viaduct
was reported on the No.13 of this Newsletter. In this
report the re-evaluation of the aecrodynamic stability of
the 4-span continuous bridge section of this viaduct is
reported.

The aerodynamic stability of the 4-span continuous
bridge section was investigated during construction, and
the double flaps and the lower skirts are adopted to
control the vortex-induced oscillation and galloping
respectively. Based on the structural characteristics and
wind condition obtained after the completion of this
bridge, the wind tunnel tests with full bridge model
were conducted, and it was concluded that the double
flaps and the lower skirts on the Tozaki peninsular side
could be removed.

The behavior of this bridge and the condition of the
wind was considered to be complicated, because this
bridge is a curved bridge with varied-depth girder and
the distance between this bridge and the peninsular was
not constant. So, the wind tests were conducted with
1/100 full aero-elastic model with topography (See
Photo.2).

With these wind tunnel tests, it was concluded that
the double flaps and the lower skirts on the Tozaki
peninsular side could be removed because the wind
from the peninsular side would not affect the
aerodynamic stability of this bridge (See Photo.3).

This result shows the importance of the re-evaluation
of characteristics of bridges and environmental
condition obtained after completion.

Project Information in Japan

2" Report of Toyoshima Bridge (Tentative
Name)

The construction work for the Toyoshima Bridge was
begun. The outline of this bridge was reported on No.7
of the Newsletter. The Toyoshima Bridge is the 31
bridge of the Aki-Nada Islands Bridge Project, and
connects the town of Kamagari in the Kamikamagari
Island with the town of Toyoshima in the Toyoshima
Island. This bridge is expected to contribute the
development of the industry and the improvement of the
convenience in the region around. Currently, the
construction of the foundation on the land is underway.
Photo.4 shows the retaining wall for the 4A anchorage
on the Toyoshima side.

The PC Anchoring Method, rather than ordinary
anchor frame method, is used to anchor the main cables
at this anchorage. In this method, the cable tensile force
is transmitted through PC cables to the anchorage. For
the 1A anchorage on the Kamagari Side, the main cables
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(Photo.4 Construction of 4A anchorage)
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are anchored directly to the rock (so called “The Rock
Anchorage”). This type of anchorage is the first in
Japan. In this method, the cables are supported by the
pull resistance of the bedrock by prestressing the
bedrock itself (See fig.2).

(This information is given by the
Prefectural Road Corporation.)

Hiroshima

Overseas Information

Opening of New Carquinez Bridge

New Carquinez Bridge, which spans the San Francisco
Bay in California, U.S.A., was completed and the
opening ceremony was held on November 8. This bridge
is replaced with the old bridge built in 1927. The
construction of this bridge was started in summer of
1999 as a part of the Seismic Retrofit Program for the
bridges in San Francisco area. The new bridge is a
suspension bridge with a total length of 1,055m and a
center span length of 728m. This bridge carries
4-traffic-lane highway.

This bridge is the first major suspension bridge in the
United States since the completion of the Chesapeake
Bay Bridge (1973) and is the first suspension bridge in
the U.S. with stream-lined box girder, concrete main
towers, and pile foundations. It is also noteworthy that
concrete towers were used in a high seismic zone for the
first time in the world.

(This information and photograph is given by Caltrans
and relevant web site.)
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(Photo.6 New Carquinez Bridge)
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International Conference

The 22™ World Road Congress

The 22nd World Road Congress (PIARC) was held
on Oct.19 - 25, 2003 in Durban, South Africa. About
150 delegates participated from Japan. Mr. Fujikawa,
former president, and Mr. Nakamura, director of
Maintenance Dept. participated from HSBA.

The World Road Congress is held every 4 years
organized by World Road Association (PIARC). The
aim of the conference is to present latest technologies
and experiences related to road and transportation.
The previous congress was held in Oct., 1999 in Kuala
Lumpur, Malaysia.

Approximately 3,000 delegates from 108 countries
participated to the Congress. More than 30 committees
and sessions were held at the congress. Issues related
to road technologies, road administration, traffic
safety, technology transfer and so on were discussed
actively. HSBA presented the panels and the videos at
the exhibition booth for Japan.

The 19%
Workshop

US-Japan Bridge Engineering

19" US-Japan Bridge Engineering Workshop was
held at Public Works Research Institute in Tsukuba for
three days from October 27. The workshop is one of
the activities of the Panel on Wind and Seismic Effects
comprising the U.S.-Japan Cooperative Program in
Natural Resources (UINR). This workshop is held in
Japan and the U.S. annually in rotation.

As representatives of HSBA, Mr. Sugimoto, an
engineer of Bridge Engineering Div.,, made a
presentation entitled “Nondestructive Inspection of the
Suspender Ropes in a Suspension Bridge”, and
introduced the results of inspection after disassembly
and application of the Main Flux Method for the
suspender ropes of the Innoshima Bridge. Also, Mr.
Kawatoh, an engineer of Engineering Information
Div., made a presentation entitled “Seismic
Verification of Long-span Bridge of Honshu-Shikoku
Bridges”, and presented a policy and examples of the
seismic verification of Honshu-Shikoku Bridges.
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