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The 3" International Suspension Bridge

Operators” Conference

The 3rd International Suspension Bridge
Operators’ Conference was held at the Hyogo
Prefectural Awaji Yumebutai International
Conference Center, nearby the Akashi Kaikyo
Bridge, hosted by the New York State Bridge
Authority (NYSBA) and the Honshu Shikoku
Bridge Authority (HSBA) on May 16-17 2002.
Structural engineers in charge of the operation
of suspension bridges from different countries,
U.S.A., Denmark, Norway, China, and Japan,
gathered, discussed and presented papers on
the latest technical aspects associated with
bridge maintenance. The participants totaled
up to 260 including 38 from abroad.

This conference was the 3rd time starting
with the 1st conference in the U.S.A. in 1991
hosted by NYSBA. In the conference, several
examples of maintenance and renovation of
suspension  bridges were introduced to
exchange wuseful information for future
maintenance. In the opening ceremony, Mr.
Jack Gaffney, Executive Director of NYSBA,
and Mr. Hiroyuki Fujikawa, President of
HSBA, gave greetings representative of host
organizations, followed by a greeting of Mr.
Toshizo Ido, Governor of Hyogo Prefecture, and
a Biwa play, a traditional musical performance
in Japan. A reception was held at the Hotel
Westin Awaji on 16t in the evening.

(Scene of Conference)
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The conference consisted of 6 sessions
according to respective topic. Outlines of the
sessions and presentations are summarized as
follows;

(1)Session 1: Field Observation
1)Dynamic Response Monitoring of Tsing Ma

Bridge (Hong Kong; China)

This presentation focused on outline of a
bridge monitoring system for the Tsing Ma
Bridge, called "WASHMS”, and the purpose and
methodology of dynamic response monitoring.
Typical associated results of the monitoring were
also presented by comparison of measured values
with analytical values.
2)Field Measurement and Response Analysis of

the Akashi Kaikyo Bridge (Japan)

This presentation focused on outline of a
bridge monitoring system for the Akashi Kaikyo
Bridge and some results associated with the
monitoring. Comparison between measured
values and analytical values in time of a typhoon
showed good agreement.
3)Operation and Maintenance of the Great Belt

Bridge  Precautions against vibrations

(Denmark)

This presentation focused on outline of
precautions against vibrations and their
effectiveness for the Great Belt Bridge. Guide
vanes against the girder vortex-induced
oscillation, separators against the hanger rope
vibration, and other precautions were presented.
(2)Session 2: Earthquake-resistant Design and

Retrofit
1)Seismic Retrofit of a Suspension Bridge: A

Case Study, The Golden Gate Bridge (USA)

This presentation focused on design of the
seismic retrofit of the Golden Gate Bridge
meeting new criteria defined after the 1989
Loma Prieta earthquake. Hydraulic viscous
dampers between the girder and tower and
additional lateral bracing are going to be
installed as seismic retrofit measures. Also
presented are outlines of seismic performance
criteria and design criteria.
2)Behavior of Kurushima Kaikyo Bridge in

Response to Geiyo Earthquake (Japan)

This presentation focused on outline of field
observation system installed in the Nishiseto
Expressway and simulation analyses of the
Kurushima Kaikyo Bridge using the Geiyo
Earthquake records with emphasis on the center
stay behavior. The analysis system owned by
HSBA worked well and simulated the real bridge
behavior.
3)Existing Conditions and Repair Needs of

Bosphorus Bridges (Turkey)

This presentation focused on design of the
seismic retrofit and existing conditions of the
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Bosphorus Bridges. Some reinforcements, such
as installation of shock absorber at tower or
additional cable clamp, will be required as
seismic retrofit measures. Deterioration of the
bridge due to aging and heavy traffic is
becoming a matter of importance.
4)Seismic Resistant Design of the Single Tower
of the New San Francisco-Oakland Bay

Bridge (USA)

This presentation focused on seismic
resistant  design of the New  San
Francisco-Oakland Bay Bridge. Characteristic
design associated with a self-anchored
suspension bridge with single tower was
introduced to improve the seismic performance.
Session 3: Cable Maintenance (each bridge)
1)The Rehabilitation, Survey and Monitoring of

the Bear Mountain Bridge (USA)

This presentation focused on rehabilitation,
survey and monitoring of the main cable of the
Bear Mountain Bridge. Unwrapping and repair
of the main cable has recently been done.
Continuous acoustic monitoring is going on to
detect wire breakage.
2)Protection of Prefabricated Main Cables

Against Corrosion (Japan)

This presentation focused on corrosion
protection of main cables in Norwegian
suspension bridges, such as the Askgy Bridge
and the Sotra Bridge. It was reported that the
main cable design is an open bundle of locked
coil ropes assembled in 2 or 3 layers and
dehumidification systems were installed at the
saddle points.
3)Dry-Air Injection System for EXxisting

Suspension Bridges Cable (USA)

This presentation focused on application of
dry-air injection system developed by HSBA for
existing suspension bridges. It was reported
that the system is working well and improves
corrosive environment in the cable.
4)Main Suspension Cable Design of the New

San Francisco-Oakland Bay Bridge (USA)

This presentation focused on design,
construction method, and corrosion protection
system of the cable in the New San
Francisco-Oakland Bay Bridge. Prefabricated
Paralleled Wire Strands will be wused for
construction of the main cable for consideration
of higher cable quality. The cable protection
system will be the dehumidified S-wire
wrapping system developed by HSBA.

(4) Session 4: Topics of Cable Maintenance
1)Strength Degradation, Cracking and

Corrosion of Galvanized High-Strength

Suspension Bridge Cable Wire (USA)

This presentation focused on investigations
for strength degradation, cracking and
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corrosion of galvanized high-strength cable wires
under several environments. Correlation between
cable strength and its corrosion grade was
characterized by analyzing mechanical test results
statistically. Mechanism of crack progression
through the wire was also investigated from
chemical point of view.

2)Strength and Reliability of Corroded Wire

Cables (USA)

This presentation focused on methodology of
estimating corroded cable capacity. Results of
sampling and strength testing of existing bridge
cables and probabilistic whole cable capacity
estimation by reliability analyses were presented.
3)Corrosion Protection of Suspension Bridge

Cables (USA)

This presentation focused on review of
conventional cable protection methods and outline
of cable dehumidification system. Results of a
unique test program to verify the performance of
an elastomeric wrap system in conjunction with
the dehumidification system was also presented.
4)Acoustic Health Monitoring of Suspension

Bridge Main Cables—Case Studies (USA)

This presentation focused on application of AE
method for suspension bridge main cable.
According to the results of case studies in the
Bronx Whitestone Bridge and the Bear
Mountain Bridge, the AE method has the potential
to be a good inspection tool for suspension bridge
main cables.
5)Suspender Rope Replacement—Case Studies

(USA)

This presentation focused on case studies of
suspender rope replacement in the Triborough
Bridge, the Golden Gate Bridge and the Bronx
Whitestone Bridge. After recent inspections, it was
found suspender ropes of those bridges could be
expected to last at least fifty years.

(5) Session 5: Replacement of Stiffening Girder
and Deck
l)Lions’ Gate Bridge Suspended Structure

Replacement: Extending the Life of an Active

Bridge (USA)

This presentation focused on methodology and
investigations for the replacement of the Lions'
Gate Bridge suspended structure without reducing
vehicular capacity. The replacement was conducted
as schedule through investigation on aerodynamic
stability and usage of special construction
equipment.
2)Waldo-Hancock Bridge Main Cable Strength

Evaluation (USA)

This presentation focused on reevaluation of
main cables’ safety factor with an example of the
Waldo-Hancock Bridge. Current safety factor
estimated by considering tensile testing results of
sample wires, change in loads, and deterioration in

4
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cables was higher than recommended one.
3)The Williamsburg Bridge—Deck Replacement

(USA)

This presentation focused on replacement of
concrete filled steel grid deck with steel
orthotropic deck in the Williamsburg Bridge.
Through full-scale fatigue testing of orthotropic
decks, improved design and detailing, such as
full-penetrated groove weld detail, was adopted.
4) Replacement of Two Main Cable Strands on

the Williamsburg Bridge (USA)

This presentation focused on replacement of
two cable strands in the anchorage of the
Williamsburg Bridge. In-place socketing using
resin-poured sockets was adopted instead of the
use of zinc-poured sockets used in the Brooklyn
Bridge. The end of strands were connected to
the anchorage through threaded rods and and
strands.

(6)Session 6: General Maintenance for

Suspension Bridges
1)Management and Maintenance of a

Suspension Bridge in a Snowy Region: A Case

Study of Hakucho Bridge (Japan)

This presentation focused on outline of the
maintenance for the Hakucho Bridge located in
a snowy region. S-shaped wrapping and
dehumidification system was adopted for the
main cable protection. A snow-removal vehicle
for the girder fairing was developed to secure
the aerodynamic stability in winter.
2)Structural Maintenance of the Jiangyin

Yangtze River Highway Bridge (China)

This presentation focused on existing
conditions of the Jiangyin Yangtze River
Highway Bridge. Treatments associated with
water invasion into the main cable and
anchorage chamber were performed. Defect on
deck surfacing from heavy traffic is becoming a
matter of importance.
3)Preventive Maintenance Strategy of Long

Span Cable-Supported Bridges in Hong Kong

Special Administrative Region (Hong Kong;

China)

This presentation focused on preventive
maintenance strategy for the Tsing Ma,
Kap Shui Mun and Ting Kau Bridges.
Inspection regimes, procedures, and outline of
the monitoring system were introduced.

Active participation by the audience infused
the discussion with energy and made the
conference a great success. In the closing of the
conference, Dr. Satoshi Kashima, Executive
Director of HSBA, summarized the conference,
followed by address by Mr. Leif J. Vincentsen,
Technical Director of Sund & Baelt Holding A/S,
as an organizer for the next conference.
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Oversea’s Information

International Design Competition for Linking

Road between Yeosu-Goheung in Korea

2002 5 8 A winner in the international design
43km 11 7.8km competition for the 11 bridges (7.8 km long in
total), organized by Jeollanamdo Provincial

100km Government, Construction & Transportation

Bureau, was announced in Korea on May 8
2002. Since the bridges, forming part of the 43
km-long linking road between Yeosu and
Goheung, will be located in the beautiful
scenery filled with a lot of islands, various types
of the bridge structure considering aesthetic
6 aspect were proposed. The judgement was
1 ( stressed on artistry and creativity to say
) ( nothing of structural merits, because the
) bridges will take an important role in time of
2010 Expo. in Yeosu. The winner was the
consortium composed of Yooshin Engineering
Co., LTD., Korea Technology & Banking
Network Co., LTD. (Korea) and Oriental
Consultants Co., LTD. (Japan), selected out of 6
candidates. Proposed bridges are rich in
variety: suspension bridge with mono-cable,
multi-span cable-stayed bridge, arch bridge,

externally prestressed bridge, and so on.
Schematic designs for the bridges are going to

be done in the near future.

(This information is quoted from the Kensetsu
Kogyo Shinbun and Kensetsu Tsushin Shinbun)
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