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Fig.1 Structural Arrangement of Center Stay

Activity of HSBE

Proposing a rational inspection system for the
center stay rods of suspension bridges

Center stay cables are incorporated in many suspension
bridges. The major function of a stay cable is to control the
relative displacement between the girder and the main cable
in a longitudinal direction, and to prevent bending stresses
from occurring in suspender ropes. Also, the stay cable is
often designed to break at a designed location, the center stay
rod, in order to protect the main cable from serious damage if
a large scale earthquake occurs. The center stay rod has
threaded ends so that it can be replaced easily, and is
connected to the rope side socket and the girder side socket
as shown in Figure 1.

A crack was reported in a Honshu-Shikoku suspension
bridge center stay rod even though no large earthquake had
occurred. Following investigation it was found that the cause
of the fracture was fatigue, and we initiated improvement of
the structural detail of the center stay rod and the technical
development of an inspection method to locate the crack in
the rod reliably and easily.

As a result, we proposed the use of ultrasonic phased
array testing using an angle beam to maximize the reliability
and workability of crack inspection. The inspection is done
by attaching the phased array antenna probe to the tapered
part of the rod as shown in Figure 2, and by moving the probe
around the circumference of the rod. In this way, small cracks
in the center stay rod can be detected.

From now on, we plan to inspect the center stay rods of
Honshu-Shikoku suspension bridges periodically using the
above inspection method.
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Fig.2 Detail of Center Stay Rod
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Fig.3 Result of Inspection by Phased Array
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Project in Japan

Rehabilitation of Kanmon Bridge (Installation of
Dry Air injection System for main cables)

Kanmon Bridge is a 3-span 2-hinge suspension bridge
with a total length of 1,068m and central span of 712m,
connecting Shimonoseki city and Kitakyushu city. It has been
supporting transportation and logistics between Honshu and
Kyushu for more than 45 years since opening in 1973, and
has significant defects to many structural members because
of the harsh environment above the sea, increased traffic
volume and growth in the size of vehicles. The typical
damage includes cracking and peeling of paint on the
stiffening girder, fatigue cracking of the stiffeners at the deck
support locations and corrosion of main cables, so
rehabilitation of the bridge has become necessary.

A 10 year rehabilitation program is now under way for
Kanmon Bridge to maintain for a long time. One element of
the rehabilitation is the installation of a dry air injection
system for the main cable.

The interior of the Kanmon Bridge’s main cables had
been subjected to repeated cycles of wetting and drying, and
the relative humidity inside the cables was more than 90%. It
was found from investigation of the main cables that the
galvanized coating on cable at wires was partly wasted at
the bottom of the cable although the condition at the top of
the cable was very good. Improvement of the environment
inside the main cables was therefore necessary, and this has
been achieved by installing a dry air injection system.

The air is sourced in the anchorage chambers, and is sent
to the cable injection bands through filters, air dryers, air
coolers, etc. The dry air is driven through the spaces between
cable wires to exhaust ports. It has been confirmed from
monitoring results over a year that the system is effective, as
relative humidity is being kept under 50% in the cable
sections where the system has been installed.

The utility of the system on the first sections of cable has
been confirmed and it will be extended to the remaining
length of the main cables.

(This information was provided by West Nippon
Expressway Company Limited.)
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Over Project

Fire protection for the main cables of the Great

Belt Bridge

Since 2004, the Great Belt Bridge has been
exposed to approx. 40 fires in cars and trucks.
Fortunately, none of the fires were near to the main
cables, and only one small fire was close to the
hangers (Photo 3 from 2009). On the Little Belt
Bridge, there was a fire in 2013 and the fire was close
to the central node area. Due to the fire on Little Belt
Bridge, increased traffic and new risk calculations,
A/S Storebaelt decided to install fire protection on the
lower part of the main cables on the Great Belt
Bridge.

The protection reaches from road level up to 17m
above road level. The protection is designed to
prevent high temperatures on the surface of the main
cables (target is to keep temperatures below 400
degree Celsius for 55min) if exposed to a hydro
carbon fire (1100 degrees). In 2018, fire testing was
conducted on a 5m long steel pipe insulated with
three different systems of protection to confirm the
effect of each system (Photo 4).

The installation work is ongoing and expected to
finish in 2019. The total insulated length is approx.
1200m (Photo 5). In the same area, the cable clamps
will be painted with a special fire protective coating.
In 2018, tests were performed with different paint
systems.

(This information was provided by A/S Storebeelt.)
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Photo 5 Fire protection work in 2019
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International Conference
10th NEW YORK CITY BRIDGE CONFERENGCE

The 10th New York City Bridge Conference was
held at the Hilton Midtown Hotel in New York City,
USA, from August 26th to 27th, 2019. This
conference is held every two years to share
information regarding construction and maintenance
of bridge structures. It consists of a variety of
participants such as universities, operators of bridges,
consultants.

Five keynote lectures and 98 papers were presented.
There were 16 sessions such as bridge aerodynamics, repair
work, maintenance, replacement, fatigue analysis, and
seismic analysis. Mr. Uchino, Maintenance Planning
Division, HSBE, presented “Asset Management of
Honshu-Shikoku Bridges Based on the Idea of
Preventive Maintenance” at the session covering
asset management of bridges. This showed not only
preventive maintenance such as wutilization of
inspection data, minimization of life cycle cost, long
term maintenance plan but also covered technology
subjects such as repainting, dry air injection system,
anti-corrosion systems for underwater steel
structures, non-destructive inspection, etc. .

A bridge tour was held before the conference. In
this boat tour, major bridges around Manhattan
Island, such as Brooklyn Bridge, were observed from
the water.
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Photo 7 Brooklyn Bridge



