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Information from HSBA

Verification of Long—term Durability of Inor—
ganic Zinc—enriched Paint

The Honshu-Shikoku Bridges are constructed in se-
vere corrosive environment and heavy duty coating sys-
tem is adopted. Because it is extremely difficult to re-
store the inorganic zinc-enrich paint film which consti-
tutes the primary coat of the painting system, it is nec-
essary to secure the inorganic zinc-enrich paint film and
secondary coat that functions as a protecting layer of the
inorganic zinc-enrich paint film in maintenance.

But a small amount of paint film exfoliation such as
bulging and crack from the inorganic zinc-enrich coat
due to oxidization is found in some bridges. For this
purpose, aged deterioration of the inorganic zinc-enrich
paint film need to be confirmed, and paint films of the
actual bridges that elapsed years is different were inves-
tigated. But, there was no difference in degree of oxidi-
zation of the inorganic zinc-enriched paint film. Cause
of the paint film exfoliation must be pursued in view of
maintenance. For this reason, long-term durability of the
inorganic zinc-enriched paint film was examined.

Thermogravimetric/differential ~ thermal  analysis
which simulates high-temperature at manufacture stage
of the paint, thermal resistance test which simulates
thermal condition on the back of the steel plate deck at
pavement stage of guss asphalt, and cool-heat cycling
test which simulates thermal condition on the back of the
steel plate deck at service stage, were executed and de-
gree of oxidization of inorganic zinc-enriched paint film
was observed by scanning electron microscope.

Consequently, oxidization of inorganic zinc-enriched
paint film was not confirmed from any examinations,
and it was found that deterioration of inorganic
zinc-enriched paint film due to oxidization does not oc-
cur only under the state of temperature at manufacture
stage of paint, pavement stage of guss asphalt, and ser-
vice stage of the steel plate deck. From now on, presence
of aged deterioration of inorganic zinc-enriched paint
film in actual bridges will be monitored, and cause of the

paint film exfoliation will be subsequently investigated.
AoFRHIEEMLEE (25 um)

Fluorocarbon resin paint top coat
FOBIEERHE (30 um)

Epoxv resin paint intermediate coat
ERBIARFHIBEHTE (120 4m)
Thick epoxy resin undercoat
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(Fig-1 Painting Specifications for Cross-channel Bridges)
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Project Information in Japan
Kobe Sky Bridge

Kobe Airport“Marine Air” is now under construction
as a third- graded airport to be constructed and managed
by Kobe City Government. Opening is expected on Feb-
ruary 16, 2006. The airport is located on the sea apart
from an offshore man-made town “Port Island” in order
to not cause sonic pollution in residential area of the
town.

The airport is connected to the Port Island by “Kobe
Sky Bridge”. The bridge had been constructed since fis-
cal 2001, and opened to construction traffic since April,
2004. The bridge is comprised of 1,180 m length
seven-span continuous steel box girder and two Gerber
type simple span steel box girders. The maximum span
length is 160 m. Both continuous and simple spans use
orthotropic steel decks. Other features are as follows;

1. Eight substructures on the sea were made of steel and
pre-fabricated type consisting piers and footings
(so-called “bell type foundation™).

2. As a countermeasure for consolidation of manmade
ground, Gerber type structures were applied.

3. Multipoint supports were applied to highway bridge
(16.7m width) and new transport system bridge (7.5m
width), which were connected by rigid transverse beams.
This system was expected to improve wind and seismic
resistance.

4. High Damping Rubber supports were used for im-
proving seismic performance.

5. On-site construction was shortened by the block erec-
tion method using floating crane. The block was assem-
bled with nine segments of steel box girder on yard.
During fiscal 2005, the approaching is under construc-
tion. The bridge will be opened with the airport in 2006.

(This information was given by Kobe City Gov.)
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Overseas Information

The present condition of the Great Belt Link

The Great belt Link is connecting between eastern
area and western area of Denmark. 7 years have passed
from the opening to railway in 1997 and road in 1998.
The traffic volume has been increased to 22,630 vehi-
cles/day in 2003 from 8,500 vehicles/day by only ferry
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before opening it. Especially, more than 36,000 vehi-
cles/day use this bridge in summer vacation season.
The repayment period will be shortened from 38 years
planned at the beginning to 28 years thanks to this
traffic increase and low interest rate. However they
say that 20% of charge reduction is soon planned from
the political request. There is the non-stop charge sys-
tem called “Brobizz”, which gives 5% toll discount.
The system is used by 20-40% of the vehicles; most of
them are tracks which go through the bridge periodi-
cally. The types of a vehicle are distinguished not by
the license plate like in Japan, but by length and height
of the vehicle. Therefore, they are installing four
CCTV cameras in each lane in addition to sensors for
vehicle classification.

At the East Bridge, which has 1,624m center span,
wind induced oscillation, has been observed. Though
separators were initially installed, now wind ropes,
spiral ropes, and fluid damper are tested in order to
reduce the oscillation. As extensive in-cloud icing was
observed on cable in winter, the EIDI(Electro-Impulse
De-Icing system) was installed as a pilot project in
order to eliminate the potential risk of falling ice
flakes. In addition, since significant vibrations of the
outer safety barrier handrails were observed, some
solutions for increasing the damping were tested and
neoprene blocks have been installed inside the hand-
rails as the result. The movements of the anchor
blocks are monitored both by means of an automatic
system and by regular surveys, the collected data are
checked with the expected one. And they will manage
the train tunnel from April 2006.

In Denmark, The Oresund Link connecting Denmark
and Sweden has been opened in 2000, and Fehmarn
Belt Link between Denmark and Germany is also
planning.
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International Conference

Workshop for operators of large infrastruc—
ture facilities

A workshop for operators of large infrastructure fa-
cilities was held in Copenhagen on 18™ -19™ of April
2005. Issues to be discoursed were proposed by the
Great Belt Link authority, and one of them was about
Benchmarking method that was to implement mainte-
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nance effectively for large infrastructure such as
bridges and tunnels. The discussions included proce-
dure of benchmarking and what kind of indicators to
be adopted for it. In addition, security against terror,
wind induced oscillation of cables and hanger ropes,
rehabilitation of corroded cables of suspension bridge
were also discussed.

This workshop was attended by 17 bridge operators
from 8 countries. Mr. Murata, Executive Director, and
Mr. Hayashi, Deputy Manager of Planning Division of
HSBA attended the workshop. They explained about
the present condition of Honshu-Shikoku Bridges and
discussed with the participants.

We are starting the selection of proper benchmarking
indicators and will continue this opinion exchange as
bridge operators to various subjects from now on.

15th IRF World Meeting 2005 in Bangkok

15th International Road Federation (IRF) World
Meeting 2005 was held in Bangkok, Thailand, on June
13th — 18th, 2005. The main theme of this conference
was “Roads: primary asset of nations. Management
and operations for the 21st Century.” IRF was estab-
lished in 1948, for the purpose exchanges of road
relevant issue among public and private entities and
more than 70 countries have joined now.

The conference comprised plenary sessions (7
categories), concurrent workshops (21 categories) and
poster sessions divided into socio-economic and tech-
nical sections. The technical visits (7 courses) were
held in the last day, and the participants visited some
infrastructures in Bangkok. Participants from 41 coun-
tries presented about 230 titles including more then 50
titles from Japan. From Honshu-Shikoku Bridge Au-
thority, Mr. Kusuhara, Deputy Manager of Engineer-
ing Management Division of the Long-span Bridge
Engineering Center, made a presentation at concurrent
workshop, titled “The Monitoring System for the
Long-span Bridge of 'I;I_gnshu-Shikoku Bridges”.
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Long-Span Bridge Engineering Center
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