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(Fig.1 Schematic drawing of sleeve joint for suspender rope)
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Information from HSBE

Test Replacement
Suspender Rope

in _Anchoring Part of

Corrosions of suspender ropes are observed on the
Innoshima Bridge and the Ohnaruto Bridge, which
were completed more than twenty years ago.
Especially, most of the corrosions occur at anchoring
parts of the suspender ropes on the Ohnaruto Bridge.

Therefore, a sleeve joint, which enables a partial
replacement of a suspender rope, has been investigated
to reduce the life cycle cost. For example, the repeated
load test of specimen and the tensile strength test were
carried out in a laboratory. These tests concluded that a
rope slip out of the sleeve joint does not occur and that
the breaking strength is almost equal to the original
rope (See Newsletter No.23).

In order to clarify an execution problem, a test
replacement was carried out on the Ohnaruto Bridge.
In follow-up investigations, the anti-corrosion
performance of the joint structure and the long-term
durability against the live load are expected to be
confirmed.
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(Photo 1 Installation of sleeve joint for suspender rope)

Research for Better Inspection against Steel
Deck Fatigue

In recent years, fatigue damages are increasingly
observed in orthotropic steel decks of highway bridges.

In order to reduce the dead load, steel decks are used
in the long-span bridges of the Honshu-Shikoku
Bridges. If a fatigue crack were found in a certain
detail of steel deck, a large number of the same type
crack might occur. In order to avoid such serious
situation, cracks need to be detected as early as
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(Photo 2 Arrangement of Strain Gauges)
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possible. However, the inspection works are limited in
manpower as well as cost, and the works should be
efficiently conducted. To satisfy these requirements,
HSBE is now conducting a research to identify details
in steel deck that are vulnerable to fatigue.

As a part of research, HSBE carried out the stress
measurement at details in steel deck under traffic. The
Ohnaruto Bridge was chosen for this measurement,
because the bridge had a long service year with high
percentage of large vehicles. The result of stress
measurement shows that the longitudinal scallops at
trough rib connections and the lateral slits on transverse
ribs under trough rib bottoms are in a severe condition
in terms of fatigue.

In addition, the Finite Element Analysis was
conducted in order to estimate stresses of details that
were not measured due to limited number of strain
gauges. The analysis agreed with the measurement,
considering  the stiffness change due to pavement
temperature. Additional analyses were conducted to
ensure the following influences about steel deck fatigue
problems; 1) temperature of pavement, 2) position of
wheel load, and 3) whether the steel deck is composite
or non-composite with main girder.

Based on these results, HSBE is trying to identify the
details that should be prioritized in inspection so that
the inspection works can be efficient. Currently, it is
difficult to evaluate precisely the fatigue life of a steel
deck, because local stresses in details are complicated
and fatigue strength of each detail is not obvious.
Those problems will be solved by further investigation.
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(Fig.2 Stress by position of wheel load)

Project Information in Japan

Opening  of (Nagasaki

Prefecture)

Megami  Bridge

The Megami Bridge, located in southern part of
Nagasaki City, Nagasaki Prefecture, will provide relief
to the chronic traffic congestion in the city center by
connecting southern part and western part of Nagasaki
City, which are divided by the Nagasaki Port. Also, it
will vitalize industry and culture in the region by
strengthening the linkage of the port facilities.
Furthermore, illuminated in the evening, it is expected
to be a landmark of the Nagasaki Port.

A 4 km section including the Megami Bridge was
opened to traffic on December 11, 2005. And in 2010,
by connecting to the Nagasaki Expressway, a new
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(Photo 3 Megami Bridge (Nagasaki Prefecture))
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trunk road network will be formed.

Since the section has a dual function as ring road and
port road, the construction had been conducted as a
joint project by Road Bureau and Port and Harbor
Bureau of Ministry of Land, Infrastructure and
Transport (MLIT) since fiscal year of 1994.

A 1.9 km section including the Megami Bridge is
toll road. Toll fare, 100 yen for regular vehicles and
free for pedestrians, is reasonably set.

The following is the outline of the cable-stayed
bridge.

Enterprising Body:

MLIT for substructures
Nagasaki Prefecture for superstructures
Construction Period:FY 1994 — 2005
Type of Structure:
three span continuous steel cable-stayed bridge

Live Load:

B-loading(Specifications for Highwaybridges)

Span Length: 200m + 480m + 200m

Number of Lanes:

4 (3.25m) for vehicles and 2 (3.00m) for pedestrians

Design Speed: 60km/hr

Girder Type:

inverted trapezoidal box girder with fairing

Cable Arrangement:multi fan type,

2 planes x 13 cables (¢ 115mm - 180mm)

Tower: H-shaped (170m)

Design Wind Speed:49m/s at 10m above sea surface

(The information is provided by Megami Ohashi

Construction Office, Nagasaki Prefecture)
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(Photo 4 Opening parade of Megami Bridge)

International Conference
International Workshop on Lifetime Engineering
of Civil Infrastructure

"International Workshop on Lifetime Engineering of
Civil Infrastructure" was held at Faculty of Engineering
of Yamaguchi University in Ube city, Yamaguchi
Prefecture from November 9, 2005 to the 11th.

Lifetime engineering deals with issues related to all
phases of assets such as long-term investment planning,
design, construction, management under use,
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(Photo 5 Scene of conference)
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maintenance, repair, renovation, and end-of-life
management. Integration of the condition evaluation,
deterioration  prediction,  durability  evaluation,
rehabilitation  planning and  determination  of
alternatives is necessary to optimize lifetime benefit for
both owner and user. This workshop was chaired by
Prof. Asko Sarja in VIT Technical Research Centre of
Finland and Prof. Ayaho Miyamoto in Yamaguchi
University to promote transfer of lifetime engineering
theory into practice.

Participants from Japan, Europe and United States
presented about the latest information processing
technology and predictive maintenance practice in the
workshop. From Honshu-Shikoku Bridge Expressway
Company Limited (HSBE), Mr. Sugimoto, Bridge
Engineering Division of Maintenance Operation
Department, made a presentation on the paper titled
“Preventive Maintenance of the Honshu-Shikoku
Bridges”.

Overseas Information

“Bridge over Strait of Messina” starts

The project of “the Bridge over the Strait of
Messina,” which would have the world's longest
center span, is started in Italy. The Bridge is a
single-span  suspension bridge with a
3,300-meter long center span and 383-meter
height towers. The Bridge links Sicily to the
Mainland, crossing over the Strait of Messina,
by roadway and railway.

The concessionaire company for the project is
Stretto di Messina S.p.A., financed by Italian
companies. According to press releases of the
company, the general contractor of the Bridge
was decided to be a consortium, including
Impregilo Spa, on the tender in October 2005.
After the detailed design, the construction is
scheduled to start for the completion in 2012. In
this newsletter, we will continue to give the
latest information about the Bridge.
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