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Fabio Biondini

Politecnico di Milano
Milan, Italy
Chair, IABMAS 2012

Dan M. Frangopol

Lehigh University
Bethlehem, PA, USA
Chair, IABMAS 2012

The number of deteriorating bridges is increasing worldwide. Costs of maintenance,
repair and rehabilitation of these bridges far exceed available budgets. Maintaining the
safety and serviceability of existing bridges by making better use of available resources
is a major concern for bridge management. Internationally, the bridge engineering
profession continues to take positive steps towards developing more comprehensive
bridge management systems. It was therefore considered appropriate to keep the tradition
of the IABMAS conferences and bring together all of the very best work that has been
done in the field of bridge maintenance, safety, management, resilience and sustainability
at the Sixth International Conference on Bridge Maintenance, Safety and Management
(IABMAS 2012), held in Stresa, Lake Maggiore, Italy, from July 8 to 12, 2012 (http://www.
iabmas2012.org). The First (IABMAS'02), Second (IABMAS'04),Third (IABMAS'06), Fourth
(IABMAS’08), and Fifth (IABMAS 2010) International Conference on Bridge Maintenance,
Safety and Management were held in Barcelona, Spain, July 14-17, 2002, Kyoto, Japan,
October 18-22, 2004, Porto, Portugal, July 16-19, 2006, Seoul, Korea, July 13-17, 2008,
and Philadelphia, PA, USA, July 11-15, 2010, respectively.

IABMAS 2012 has been organized on behalf of the International Association for Bridge
Maintenance and Safety (IABMAS) under the auspices of Politecnico di Milano. IABMAS
encompasses all aspects of bridge maintenance, safety and management. Specifically, it deals
with: health monitoring and inspection of bridges; bridge repair and rehabilitation issues;
bridge management systems; needs of bridge owners, financial planning, whole life costing
and investment for the future; bridge safety and risk related issues, including economic and
other implications. The objective of IABMAS is to promote international cooperation in the
fields of bridge maintenance, safety, management, life-cycle performance and cost for the
purpose of enhancing the welfare of society (http://www.iabmas.org).

The interest of the international bridge engineering community in the fields covered by
IABMAS has been confirmed by the significant response to the IABMAS 2012 call for
papers. In fact, over 800 abstracts from about 50 countries were received by the Conference
Secretariat, and approximately 70% of them were selected for final publication as technical
papers and presentation at the Conference within mini-symposia, special sessions,
and general sessions. Compared to IABMAS 2010 the number of papers scheduled for
presentation at IABMAS 2012 has increased from 511 to 555.

Contributions presented at IABMAS 2012 deal with the state of the art as well as emerging
concepts and innovative applications related to all main aspects of bridge maintenance,
safety, management, resilience and sustainability. Major topics covered include: advanced
materials, ageing of bridges, assessment and evaluation, bridge codes, bridge diagnostics,
bridge management systems, composites, damage identification, design for durability,
deterioration modeling, earthquake and accidental loadings, emerging technologies,
fatigue, field testing, financial planning, health monitoring, high performance materials,
inspection, life-cycle performance and cost, load models, maintenance strategies,
non-destructive testing, optimization strategies, prediction of future traffic demands,
rehabilitation, reliability and risk management, repair, replacement, residual service life,
resilience, robustness, safety and serviceability, service life prediction, strengthening,
structural integrity, and sustainability, among others.

Bridge Maintenance, Safety, Management, Resilience and Sustainability contains the
lectures and papers presented at IABMAS 2012. It consists of a book of extended abstracts
and a DVD of full papers of 555 contributions, including the T.Y. Lin Lecture, nine Keynote
Lectures, and 545 technical papers from 40 countries. This volume provides both and up-
to-date overview of the field of bridge engineering and significant contributions to the
process of making more rational decisions in bridge maintenance, safety, serviceability,
resilience, sustainability, monitoring, risk-based management, and life-cycle performance
using traditional and emerging technologies for the purpose of enhancing the welfare of
society.

On behalf of IABMAS and Politecnico di Milano, the chairs of the Conference would like
to express their sincere thanks to the authors, the organizers of mini-symposia and special
sessions, and all the participants for their contributions; to the Conference Honorary Chair,
Professor Pier Giorgio Malerba; to the members of the International Scientific Committee
and the National Advisory Committee for their role in ensuring the highest scientific level
of the Conference; and to the members of the National Organizing Committee for the
time and efforts dedicated to make IABMAS 2012 a successful event. Finally, the chairs
of the Conference would like to thank all organizations, institutions, and authorities that
offered their sponsorship to IABMAS 2012.
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VENUE

PALAZZO DEI CONGRESSI DI STRESA
Piazzale Europa, 3
28838 Stresa (VB), ltaly

and

REGINA PALACE HOTEL
Corso Umberto 1, 33
28838 Stresa (VB), ltaly

SECRETARIAT OFFICE
The Secretariat Office of IABMAS 2012 will be
operated from the Registration Desk located at

Level O of Palazzo dei Congressi.

Registration Desk opening hours:

Sunday, 8% July 15.00 - 19.00
Monday, 9 July 07.00-18.30
Tuesday, 10" July 07.00-18.30
Wednesday, 11% July 07.00 - 13.00

During the opening hours, all regularly registered
participants can collect the Conference material and
Proceedings. The Conference staff will be pleased
to help you with all your enquiries.

SLIDE CENTER & PRESENTATION GUIDELINES

Speakers will be NOT allowed to use their personal
laptop computers for Presentations. Presentations
saved on a USB memory or CD/DVD-ROM have
to be brought to the Slide Center and uploaded
in the conference room network at least 24 hours
prior to the start of the Session. The Slide Center
is located at the Level -1 of Palazzo dei Congressi.
Speakers are kindly required to carefully check their
Presentation at the Slide Center at least 30 minutes
before the Session will start. Technicians will assist
Speakers to preview their Presentations to ensure
that they display well on the screens. Speakers are
also required to fill out the “Speaker Information
Form” and deliver it to the Session Chairs at least
15 minutes before the session starts.

WI-FI & INTERNET POINT

WI-FI internet access is available inside the Palazzo
dei Congressi. An internet point is also available at the
Level 0. User ID and passwords required for internet
access are available to all registered participants.

ONSITE REGISTRATIONS

Registration on site will be possible during the
entire Conference within the opening hours of the
registration desk. A surcharge of 10% of processing

fee will be applied to on-site registrations.

Conference Registration Fees (°)

Delegate - IABMAS Member @ € 800
Delegate - IABMAS Non Member © €875
Student®@ €450
Accompanying Person @ €225
Extra copy of Proceedings €150
Extra ticket for Welcome Reception € 60
Extra ticket for Gala Dinner €120
Extra ticket for Boat Tours and

Farewell cocktail €80

(@), (b) Conference attendance, Proceedings (Book+DVD),
Conference Bag, Welcome Reception, Lunches, Coffee Breaks,
Gala Dinner, Boat Tours and Farewell Cocktail.

(c) Conference attendance, Proceedings (Book+DVD), Conference
Bag, Welcome Reception, Lunches, Coffee Breaks, Gala Dinner,
Boat Tours and Farewell Cocktail. Students must provide a proof
of their status to complete the registration.

(d) Welcome Reception, Lunches, Coffee Breaks, Gala Dinner,
Boat Tours and Farewell Cocktail.

(°) 21% VAT is not included in the fees. According to Art. 10 c.
20 DPR 633/72 of the lItalian Law, VAT is due in all cases except
public universities, public institutions and public companies
(European and Worldwide). Participants affiliated with such a
public university, institution, and company do not have to pay VAT.
Other institutions and companies subjected to VAT-exemption
policies are not charged VAT provided that they can prove their
VAT-exempt status.
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Conference Information

CONFERENCE BADGE

The participants are kindly requested to wear the
Conference badge at all times during the Conference.

PERSONAL PROPERTY

The participants are invited to take good care of
their personal belongings, and to do not leave them
unattended. Neither the Conference organizers nor
their staff will be responsible for any loss or damage of
the personal property of the participants.

LUNCHES

Daily lunch will be served at the Hotel Regina
Palace, Liberty Hall, on Monday 9th, Tuesday 10%,
Wednesday 11, from 13.00 to 14.00. Lunch tickets
are provided to all registered participants. Please
make sure to bring the tickets with you and deliver
them at the conference staff when required.

COFFEE BREAKS

Coffee breaks will be offered to all participants twice a
day, in the morning and in the afternoon, and they will
be served in the Garden of the Hotel Regina Palace.
OPENING CEREMONY

The Opening Ceremony will be held on Monday July
9t from 08.15 to 09.00 in the Auditorium of Palazzo
dei Congressi.

GENERAL ASSEMBLY OF IABMAS

The General Assembly of IABMAS will be held
on Tuesday July 10*, from 18.00 to 19.00 in the
Auditorium of Palazzo dei Congressi.

CLOSING CEREMONY

The Closing Ceremony is scheduled on Wednesday

July 1% from 18:00 to 18:30 in the Auditorium of
Palazzo dei Congressi.

T.Y. LIN MEDAL AND IABMAS AWARDS

The T.Y. Lin Medal and the IABMAS Awards will be
presented at the Gala Dinner on Tuesday, July 10th,
2012, Regina Palace, Liberty Hall.

T.Y. LIN MEDAL

The T.Y. Lin Medal will be presented at IABMAS 2012.
This award was established by T.Y. Lin International
to honor T.Y. Lin for his outstanding contributions to
bridge engineering. The T.Y. Lin Medal is awarded
to a member of the International Association of
Bridge Maintenance and Safety (IABMAS) who,
through contributions in bridge maintenance, safety
and life-cycle cost, has helped substantially to
strengthen the scientific base of bridge engineering:
these contributions having being made in the form
of journal or conference papers, or other written
presentations.

IABMAS AWARDS

IABMAS Awards will be presented at IABMAS 2012.
The awards will be for distinguished achievements
in the areas of Bridge Maintenance, Safety,
Management, Assessment, or Life-Cycle Cost.
Selections will be based on past achievements.

The IABMAS Awards Committee is chaired by
Dr. Man-Chung Tang, T.Y. Lin International, San
Francisco, CA, USA.

IABMAS MEETINGS

IABMAS Bridge Management Committee
Monday July 9th, 2012 | 14:30-16:00 (Regina Palace)

IABMAS - Italy Group
Monday July 9th, 2012 | 16:00-17:30 (Regina Palace)

IABMAS Bridge Health Monitoring Committee
Monday July 9th, 2012 | 17:30-19:30 (Regina Palace)

IABMAS - China Group
Wednesday July 11th, 2012 | 14:30-16:00 (Palazzo
dei Congressi)



TIME JULY 8th JULY 9th JULY 10th JULY 11th JULY 12th
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9.30
10.00

10.30

11.00
11.30
12.00
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21.00
22.00
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16.30
17.00
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Sessions Sessions
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MoE Sessions
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Keynote
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T.Y. Lin
Special
Session

Coffee Break
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Lunch
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Coffee Break
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Closing
Ceremony
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T.Y. LIN LECTURE

Frieder Seible
Precast segmental bridge construction in seismic zones
(Monday, July 9, Auditorium)

KEYNOTE LECTURES

Man-Chung Tang
The art of arches
(Monday, July 9, Auditorium)

Giorgio Diana

Wind tunnel: a fundamental tool for long span bridges
design

(Monday, July 9, Auditorium)

Masanobu Shinozuka
Remote monitoring: concept and pilot study
(Tuesday, July 10%, Auditorium)

Kai-Yuen Wong

System design and implementation of structural health
monitoring system and maintenance management
system for marine viaduct bridges

(Tuesday, July 10%, Auditorium)

Claudio Modena
Assessment and retrofitting of existing bridges
(Tuesday, July 10%, Auditorium)

Tulio Bittencourt

Renewal and rehabilitation of the Brazilian railway bridge
infrastructure

(Tuesday, July 10%, Auditorium)

Bruno Godart

Pathology, appraisal, repair and management of old
prestressed beam and slab bridges

(Wednesday, July 11, Auditorium)

Richard Sause
Innovative steel bridge girders with tubular flanges
(Wednesday, July 11, Auditorium)

James Brownjohn
Operational deformations in long span bridges
(Wednesday, July 11, Auditorium)

T.Y. LIN'S HUNDREDTH BIRTHDAY
SPECIAL SESSION
(Wednesday, July 11t, Auditorium)

Chuck Seim
The legacy of T.Y. Lin, his vision of bridge engineering

Jiri Straski
Power of prestressing

Marwan Nader
Design of the San Francisco Oakland Bay Bridge

Man-Chung Tang
Conceptualization of a bridge across the Taiwan Strait

MINI-SYMPOSIA

MoM-4 & MoA-4

Reliability Analysis of Bridge Structures
Organized by:

Franck Schoefs, University of Nantes
Francesca Lanata, Ecole Supériuer du Bois

MoM-6

Brick and Stone Masonry Bridge Safety and Durability
Organized by:

Andrea Benedetti, University of Bologna

Lorenzo Jurina, Politecnico di Milano

MoA-1 & MoE-1

Strengthening of Existing Bridges with FRP Composites
Organized by:

Carlo Pellegrino, University of Padua

MoA-2 & MoE-2

SmartEN ITN - Smart Management for Sustainable
Built Environment including Bridges and Structural
Systems

Organized by:

Toula Onoufriou, Cyprus University of Technology
Rosemarie Helmerich, Federal Institute for Materials
Research and Testing

MoA-7 & MoE-7

Monitoring and Assessment of Bridges using Novel
Techniques

Organized by:

Alfred Strauss, University of Natural Resources and Life
Sciences, Vienna

Dan M. Frangopol, Lehigh University



MoE-3

Lifetime Design, Assessment, and Maintenance of
Super Long-Span Bridges

Organized by:

Hyun-Moo Koh, Seoul National University
Soobong Shin, Inha University, Incheon

Ho-Kyung Kim, Seoul National University

Nam-Sik Kim, Pusan National University

TuM-1, TuA-1, TuE-1 & WeM-1

Research and Applications in Bridge Health Monitoring
Organized by:

Necati Catbas, University of Central Florida

Joan Casas, Technical University of Catalonia

Hitoshi Furuta, Kansai University

Dan M. Frangopol, Lehigh University

TuM-5 & TuA-5

Smart SHM and Application to Bridge Condition
Assessment and Maintenance

Organized by:

Yunfeng Zhang, University of Mariland

Hoon Sohn, KAIST

Chunsheng Wang, Chang’an University

Daniele Zonta, University of Trento

TuM-8 & TuA-8

Steel Bridge Rehabilitation
Organized by:

Masahiro Sakano, Kansai University

TuA-2 & TuE-2

Life-Cycle Design & Assessment of Bridges exposed to
Corrosion and other Hazards

Organized by:

Fabio Biondini, Politecnico di Milano

Dan M. Frangopol, Lehigh University

Jamie Padgett, Rice University

Alessandro Palermo, University of Canterbury

TuA-3

Field Tests for Bridge Assessment
Organized by:

Ayaho Miyamoto, Yamaguchi University
llkka Hakola, VTT Technical Research Centre

WeA-1 & WeE-1

Risk Based Bridge Management

Organized by:

Leo Klatter, PublicWorks &Water Management, Utrech,
The Netherlands

Scientific Program

SPECIAL SESSIONS

MoM-1

Sustainability Assessment of Bridges
Organized by:

Ulrike Kuhlmann, University of Stuttgart

MoM-2

Risk-based and Disaster Resilience Analysis of Bridge
Systems and Networked Infrastructures under Multiple
Hazards

Organized by:

Gian Paolo Cimellaro, Politecnico di Torino

Leonardo Duefias-Osorio, Rice University

MoM-3

Structural Control of Bridges and Footbridges:
Extreme and Every-day Events

Organized by:

Luca Martinelli, Politecnico di Milano

Marco Domaneschi, Politecnico di Milano

MoM-5

Operation and Maintenance of Major Landmark Bridges
Organized by:

Jens Sandager Jensen, COWI A/S

MoM-7

Recent Advances in Bridge Health Monitoring
Organized by:

Christian F. Cremona, MEEDTL

André D. Orcesi, IFSTTAR - LCPC

MoM-8

TEAM: A Marie Curie Training Network on Bridge
Management

Organized by:

Ciaran McNally, University College Dublin

MoA-3

Management and Preservation of Long Span Historic
Bridges

Organized by:

Emin Aktan, Pennoni Associates

Franklin Moon, Pennoni Associates

David S. Lowdermilk, Pennoni Associates

MoA-6

Advances in Modeling and Analysis for Performance-
Based Design of Bridge Structures subjected to
Multiple Hazards

Organized by:

Francesco Petrini, Sapienza University of Rome
Alessandro Palmeri, Loughborough University
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Scientific Program

MoA-8

Bridges for High-Speed Railways
Organized by:

Rui Calgcada, FEUP - DEC

MoE-4

Non Deterministic Schemes for Structural Safety and
Reliability of Bridges

Organized by:

Stefania Arangio, Sapienza University of Rome

MoE-6

Hybrid Composite Bridge System
Organized by:

Hitoshi Furuta, Kansai University
Sang-Hyo Kim, Yonsei University

TuM-2

Advances on Structural Robustness and Redundancy
of Bridges

Organized by:

Fabio Biondini, Politecnico di Milano

Dan M. Frangopol, Lehigh University

TuM-4

Advanced Technologies in Standard Bridge Structures —
From Research to Implementation

Organized by:

M. Saiid Saiidi, University of Nevada

TuMé

Numerical Simulation of Durability of Concrete Bridges
Organized by:

Airong Chen, Tongji University

TuE-3

Light Rail Bridges in Chongqing, China
Organized by:

Man-Chung. Tang, T.Y. Lin International

TuE-4

Advances in Engineering Structure Management in
Finland

Organized by:

Marja-Kaarina Séderqvist, Finnish Transport Agency

TuE-6

Advances in Nondestructive Evaluation and
Monitoring of Concrete Bridge Decks
Organized by:

Nenad Gucunsky, Rutgers University

TuE-8

New Developments on the Bridge Safety, Maintenance
and Management in Mexico

Organized by:

David De Leén, Autonomous University of Mexico State

WeM-2

Integral Bridges: Design and Technological Issues
Organized by:

Pier Giorgio Malerba, Politecnico di Milano
Vladimir Kristek, Czech Technical University

WeM-3

Extreme Events of Long Span Bridges: Design,
Assessment and Management

Organized by:

Airong Chen, Tong;ji University

WeM-4

Lessons Learnt from the Canterbury Earthquakes:
Assessment, Testing and Analysis of New Zealand Bridges
Organized by:

Alessandro Palermo, University of Canterbury

Liam Wotherspoon, University of Auckland

WeM-5

Energy Harvesting in Bridges and Transportation
Infrastructure Networks

Organized by:

Konstantinos Gkoumas, Sapienza University of Rome

WeM-6

Many Bridges Aren’t Straight - Investigations
of Curved and Skewed Structures

Organized by:

Daniel Linzell, Penn State University

WeM-7

Corrosion Detection in Cables and Concrete Bridges
by Magnetic Methods

Organized by:

Al Ghorbanpoor, University of Wisconsin

Bernd Hillemeier, Technische Universitat Berlin

WeA-4

Vulnerability of Bridges to Fire and Explosion
Organized by:

Luisa Giuliani, Technical University of Denmark



WeA-7

Optical Monitoring Techniques for Bridge Maintenance

and Safety

Organized by:

Paul Sumitro, Smart Structures LLC
Hiroshi Matsuda, Nagasaki University

WeA-8

Extending Bridge Life Through Industry Academic
Partnerships

Organized by:

Eugene J OBrien, Roughan O'Donovan Innovative
Solutions

WeE-2

Artificial Intelligence Methods in Bridge Analysis and
Design

Organized by:

Elsa Garavaglia, Politecnico di Milano

Luca Sgambi, Politecnico di Milano

WekE-3

Design and Seismic Analysis of Long Span Bridges —
Case Studies

Organized by:

Ayaz Malik, Albany, NY, USA

WeE-5

Understanding and Enhancing Bridge Performance
Organized by:

John Hooks, J M Hooks & Associates

WeE-7

Analysis, Design and Testing of Road Timber Bridges
Organized by:

Alessandro Palermo, University of Canterbury

Keith Crews, University of Technology

Robert Kliger, Chalmers University of Technology

WeE-8

Gusset Plates in Steel Truss Bridges: Testing, Analysis
and Monitoring

Organized by:

Dat Duthinh, National Institute of Standards and
Technology (NIST)

Scientific Program

GENERAL SESSIONS

MoA-5
Bridge Strengthening and Rehabilitation

MoE-5
Seismic Assessment and Retrofit of Bridges

MoE-8
Bridge Traffic Loading

TuM-3
Bridge Maintenance and Management

TuM-7 & TuA-7
Bridge Assessment and Design

TuA-4
Fatigue Assessment and Design of Bridges

TuA-6
Material Properties and Durability of Bridges

TuE-5
Highway Bridges and Viaducts

TuE-7
Wind Effects on Bridges

WeM-8
Bridge Management and Life-Cycle Cost

WeA-2
Residual Capacity and Service Life Assessment of
Bridges

WeA-3
Damage Identification and Bridge Assessment

WeA-5
Monitoring and Inspection of Bridges

WeA-6
Bridge Joints and Seismic Protection Devices

WeE-4
Composite Bridge Structures

WeE-6
Bridge Modeling and Simulation
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08:15 - 09:00

09:00 - 09:30

09:30-10:30

10:30- 11:00
11:00 - 13:00

13:00 - 14:00
14:00 - 16:00

16:00 - 16:30
16:30-18:30

Monday, July 9, 2012

Opening Ceremony (Auditorium)

Welcome Speeches from Authorities

T.Y. Lin Lecture (Auditorium)

Frieder SEIBLE: Precast segmental bridge construction in seismic zones

Keynote Lectures (Auditorium)

Man-Chung TANG: The art of arches
Giorgio DIANA: Wind tunnel: a fundamental tool for long span bridges design

Coffee Break (Regina Palace Garden)

Concurrent Technical Sessions

MoM-1 (Auditorium)

MoM-2 (Magnolia)
MoM-3 (Azalea)

MoM-4 (Orchidea)
MoM-5 (Gardenia)
MoM-6 (Ortensia)
MoM-7 (Mimosa)
MoM-8 (Camelia)

Sustainability Assessment of Bridges

Risk-based and Disaster Resilience Analysis of Bridge Systems and
Networked Infrastructures under Multiple Hazards

Structural Control of Bridges and Footbridges: Extreme and Every-
day Events

Reliability Analysis of Bridge Structures (1)

Operation and Maintenance of Major Landmark Bridges

Brick and Stone Masonry Bridge Safety and Durability

Recent Advances in Bridge Health Monitoring

TEAM: A Marie Curie Training Network on Bridge Management
Sustainability Assessment of Bridges

Lunch (Regina Palace Liberty Hall)

Concurrent Technical Sessions

MoA-1 (Auditorium)

MoA-2 (Magnolia)

MoA-3
MoA-4
MoA-5
MoA-6

Azalea)

Orchidea)
Gardenia)
Ortensia)

Py

MoA-7 (Mimosa)
MoA-8 (Camelia)

Strengthening of Existing Bridges with FRP Composites (1)
SmartEN ITN - Smart Management for Sustainable Built
Environment including Bridges and Structural Systems (1)
Management and Preservation of Long Span Historic Bridges
Reliability Analysis of Bridge Structures (2)

Bridge Strengthening and Rehabilitation

Advances in Modeling and Analysis for Performance-Based Design
of Bridge Structures subjected to Multiple Hazards

Monitoring and Assessment of Bridges using Novel Techniques (1)
Bridges for High-Speed Railways

Coffee Break (Regina Palace Garden)

Concurrent Technical Sessions

MoE-1 (Auditorium)

MoE-2 (Magnolia)
MoE-3 (Azalea)

MoE-4 (Orchidea)
MoE-5
MoE-6

MoE-7
MoE-8

Gardenia)
Ortensia)
Mimosa)
Camelia)

PRy

Strengthening of Existing Bridges with FRP Composites (2)
SmartEN ITN - Smart Management for Sustainable Built
Environment Including Bridges and Structural Systems (2)
Lifetime Design, Assessment, and Maintenance of Super Long-
Span Bridges

Non Deterministic Schemes for Structural Safety and Reliability of
Bridges

Seismic Assessment and Retrofit of Bridges

Hybrid Composite Bridge System

Monitoring and Assessment of Bridges using Novel Techniques (2)
Bridge Traffic Loading



Monday, July 9*, 2012

08:15 - 09:00 | Opening Ceremony
Welcome Speeches from Authorities

09:00 - 09:30 | T.Y. Lin Lecture (Auditorium)
Chairs: Man-Chung Tang

Precast segmental bridge construction in seismic zones
Frieder SEIBLE

University of California
San Diego, La Jolla, CA, USA

Bridge Maintenance, Safety and Management

6" International Conference on

09:30 - 10:30 | Keynote Lectures (Auditorium)
Chairs: Masanobu Shinozuka & Yozo Fujino

The art of arches

Man-Chung TANG

T.Y. Lin International
San Francisco, CA, USA

Wind tunnel: a fundamental tool for long span bridges design
Giorgio DIANA

Politecnico di Milano
Milan, Italy
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Tuesday, July 10, 2012

08:30 - 10:30 | Keynote Lectures (Auditorium)

10:30 - 11:00
11:00 - 13:00

Bridge Maintenance, Safety and Management

6 International Conference on

13:00 - 14:00
14:00 - 16:00

16:00 - 16:30
16:30 - 18:00

Masanobu SHINOZUKA: Remote monitoring: concept and pilot study

Kai-Yuen WONG: System design and implementation of structural health monitoring
system and maintenance management system for marine viaduct bridges

Claudio MODENA: Assessment and retrofitting of existing bridges

Tulio BITTENCOURT: Renewal and rehabilitation of the Brazilian railway bridge
infrastructure

Coffee Break (Regina Palace Garden)

Concurrent Technical Sessions

TuM-1 (Auditorium) Research and Applications in Bridge Health Monitoring (1)

TuM-2 (Magnolia) Advances on Structural Robustness and Redundancy of Bridges

TuM-3 (Azalea) Bridge Maintenance and Management

TuM-4 (Orchidea) Advanced Technologies in Standard Bridge Structures — From
Research to Implementation

TuM-5 (Gardenia) Smart SHM and Application to Bridge Condlition Assessment and
Maintenance (1)

TuM-6 (Ortensia) Numerical Simulation of Durability of Concrete Bridges

TuM-7 (Mimosa) Bridge Assessment and Design (1)

TuM-8 (Camelia) Steel Bridge Rehabilitation (1)

Lunch (Regina Palace Liberty Hall)
Concurrent Technical Sessions

TuA-1 (Auditorium) Research and Applications in Bridge Health Monitoring (2)

TuA-2 (Magnolia) Life-Cycle Design & Assessment of Bridges exposed to Corrosion
and other Hazards (1)

TuA-3 (Azalea) Field Tests for Bridge Assessment

TuA-4 (Orchidea) Fatigue Assessment and Design of Bridges

TuA-5 (Gardenia) Smart SHM and Application to Bridge Condition Assessment and
Maintenance (2)

TuA-6 (Ortensia) Material Properties and Durability of Bridges

TuA-7 (Mimosa) Bridge Assessment and Design (2)

TuA-8 (Camelia) Steel Bridge Rehabilitation (2)

Coffee Break (Regina Palace Garden)
Concurrent Technical Sessions

TuE-1 (Auditorium) Research and Applications in Bridge Health Monitoring (3)

TuE-2 (Magnolia) Life-Cycle Design & Assessment of Bridges exposed to Corrosion
and other Hazards (2)

TuE-3 (Azalea) Light Rail Bridges in Chongqing, China

TuE-4 (Orchidea) Advances in Engineering Structure Management in Finland

TuE-5 (Gardenia) Highway Bridges and Viaducts

TuE-6 (Ortensia) Advances in Nondestructive Evaluation and Monitoring of
Concrete Bridge Decks

TuE-7 (Mimosa) Wind Effects on Bridges

TuE-8 (Camelia) New Developments on the Bridge Safety, Maintenance and

Management in Mexico

18:00 - 19:00 | General Assembly (Auditorium)



Tuesday, July 10", 2012

08:30 - 10:30 | Keynote Lectures (Auditorium)
Chairs: Pier Giorgio Malerba & Man-Chung Tang
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Remote monitoring: concept and pilot study
Masanobu SHINOZUKA

University of California
Irvine, CA, USA

Bridge Maintenance, Safety and Management

6" International Conference on

System design and implementation of structural health
monitoring system and maintenance management system for
marine viaduct bridges

Kai-Yuen WONG

The Government of the Hong Kong Administrative Region
Hong Kong, P.R.C.

Assessment and retrofitting of existing bridges
Claudio MODENA

University of Padua
Padua, Italy

Renewal and rehabilitation of the Brazilian railway bridge
infrastructure

Tulio BITTENCOURT

University of Sdo Paulo
S&o Paulo, Brazil
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Bridge Maintenance, Safety and Management

6 International Conference on

08:00 - 09:30

09:30 - 11:00

11:00 - 11:30
11:30 - 13:00

13:00 - 14:00
14:00 - 16:00

16:00 - 16:30
16:30 - 18:00

18:00 - 19:00

Wednesday, July 11, 2012

Keynote Lectures (Auditorium)

Bruno GODART: Pathology, appraisal, repair and management of old prestressed
beam and slab bridges

Richard SAUSE: Innovative steel bridge girders with tubular flanges

James BROWNJOHN: Operational deformations in long span bridges

T.Y. Lin’s Hundredth Birthday Special Plenary Session (Auditorium)

Chuck SEIM: The legacy of T.Y. Lin, his vision of bridge engineering

Jiri STRASKI: Power of prestressing

Marwan NADER: Design of the San Francisco Oakland Bay Bridge
Man-Chung TANG: Conceptualization of a bridge across the Taiwan Strait

Coffee Break (Regina Palace Garden)
Concurrent Technical Sessions

WeM-1 (Auditorium) Research and Applications in Bridge Health Monitoring (4)

WeM-2 (Magnolia) Integral Bridges: Design and Technological Issues

WeM-3 (Azalea) Extreme Events of Long Span Bridges: Design, Assessment and
Management

WeM-4 (Orchidea) Lessons Learnt from the Canterbury Earthquakes: Assessment,
Testing and Analysis of New Zealand Bridges

WeM-5 (Gardenia) Energy Harvesting in Bridges and Transportation Infrastructure
Networks

WeM-6 (Ortensia) Many Bridges Aren't Straight - Investigations of Curved and
Skewed Structures

WeM-7 (Mimosa) Corrosion Detection in Cables and Concrete Bridges by
Magnetic Methods

WeM-8 (Camelia) Bridge Management and Life-Cycle Cost

Lunch (Regina Palace Liberty Hall)

Concurrent Technical Sessions

WeA-1 (Auditorium) Risk Based Bridge Management (1)

WeA-2 (Magnolia) Residual Capacity and Service Life Assessment of Bridges
WeA-3 (Azalea) Damage Identification and Bridge Assessment

WeA-4 (Orchidea) Vulnerability of Bridges to Fire and Explosion

WeA-5 (Gardenia) Monitoring and Inspection of Bridges

WeA-6 (Ortensia) Bridge Joints and Seismic Protection Devices

WeA-7 (Mimosa) Optical Monitoring Techniques for Bridge Maintenance and Safety
WeA-8 (Camelia) Extending Bridge Life Through Industry Academic Partnerships

Coffee Break (Regina Palace Garden)

Concurrent Technical Sessions

WeE-1 (Auditorium) Risk Based Bridge Management (2)

WeE-2 (Magnolia) Artificial Intelligence Methods in Bridge Analysis and Design
WeE-3 (Azalea) Design and Seismic Analysis of Long Span Bridges — Case Studies
WeE-4 (Orchidea) Composite Bridge Structures

WeE-5 (Gardenia) Understanding and Enhancing Bridge Performance

WeE-6 (Ortensia) Bridge Modeling and Simulation

WeE-7 (Mimosa) Analysis, Design and Testing of Road Timber Bridges

WeE-8 (Camelia) Gusset Plates in Steel Truss Bridges: Testing, Analysis and Monitoring

Closing Ceremony



Wednesday, July 11*, 2012

08:00 - 09:30 | Keynote Lectures (Auditorium)
Chairs: Franco Bontempi & Hyun-Moo Koh

= Pathology, appraisal, repair and management of old
prestressed beam and slab bridges

Bruno GODART

'..p Université Paris-Est, IFSTTAR
‘W Paris, France

Bridge Maintenance, Safety and Management

6" International Conference on

Innovative steel bridge girders with tubular flanges
Richard SAUSE

ATLSS Center, Lehigh University
Bethlehem, PA, USA

Operational deformations in long span bridges

James BROWNJOHN

University of Sheffield
Sheffield, UK

09:30 - 11:00 | T.Y. Lin's Hundredth Birthday Special Session (Auditorium)
Chair: Dan M. Frangopol and Frieder Seible

The legacy of T.Y. Lin, his vision of bridge engineering
Chuck SEIM, Consulting Bridge Engineer, El Cerrito, CA, USA

Power of prestressing
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The Conference Social Program includes a Welcome Reception, a Gala Dinner, Boat Tours on Lake Maggiore
and a Farewell Cocktail. These events will be offered to all registered Conference Delegates and Accompanying
Persons. An optional Post-Conference Tour for Delegates and Accompanying Persons, as well as a series of
optional Tours for Accompanying Persons only, will also be organized.

Regina Palace, Garden
Sunday July 8th, 2012 | 19.00 — 21.00

The Welcome Reception will be held in the century-old Garden of the Hotel Regina Palace****S. Regina
Palace, opened in 1908, is an Art Nouveau building that still preserves its fin de siecle fascination.

Bridge Maintenance, Safety and Management

6 International Conference on

Regina Palace, Liberty Hall
Tuesday July 10th, 2012 | 20.00 — 23.00

The Gala Dinner will be held in the Liberty Hall of the Hotel Regina Palace****S. Liberty at Regina Palace is
a grand dining hall with enchanting decor and magnificent silver candelabra.
The program of the Gala Dinner will include the IABMAS 2012 Awards Ceremony.

e f(./_,__/

Isola Bella & Isola dei Pescatori Boat Tour
Wednesday July 11th, 2012 | 20:30 - 23:30

Departures from Stresa at 20:30 - 21:00 on motorboats for a cruise around Isola Bella to admire the illuminated
scenery of the Borromean Palaces and Gardens by night. Transfer to Isola dei Pescatori where to enjoy the
small village and a drink “al fresco” overlooking the lake. Departures from Isola dei Pescatori at 22:30 — 23:00
and arrivals in Stresa expected around 23:30.



Social Program

Navigazione Laghi Ferry Boats Fleet
Thursday July 12th, 2012 | Available Full Day

Boat Tours on Lake Maggiore will be made possible by providing Delegates and Accompanying Persons with
a free-circulation full day pass for the Ferry Boats fleet of Navigazione Laghi (http://www.navigazionelaghi.it).
This way, the conference participants will have the opportunity of freely enjoying Lake Maggiore as they like
best and savoring each of the panoramic sceneries this wonderful setting has to offer.

The free-circulation full day pass will allow to travel on the ferry boat service connecting Stresa, Santa Caterina
del Sasso, Isola Madre, Isola Bella, Isola dei Pescatori, and Baveno.

Bridge Maintenance, Safety and Management

6" International Conference on

SUGGESTED ITINERARIES (based on the Ferry Boats timetable):

ITINERARY #1 (Morning, 10.20 - 14.50): Stresa - Isola Bella — Baveno* — Stresa

ITINERARY #2a Morning, 09.25 - 14.30): Stresa — Santa Caterina - Baveno* - Stresa

ITINERARY #2b Day Trip): Stresa — Santa Caterina — Baveno* - Isola Dei Pescatori - Isola Bella - Stresa
ITINERARY #3a
ITINERARY #3b

* Farewell Cocktail.

Morning, 09.30 — 14.50): Stresa - Isola Bella — Isola Pescatori — Baveno* — Stresa

(
(
(
(

Day Trip): Stresa — Isola Bella - Isola Pescatori — Baveno* — Isola Madre - Stresa

Grand Hotel Dino, Garden
Thursday July 12th, 2012 12.00 - 14.00

Delegates and Accompanying Persons attending the Boat Tours are kindly invited to join together for a
Farewell Cocktail at the Grand Hotel Dino**** in BAVENO from 12.00 to 14.00.

The beautiful lakefront garden of the hotel is located just next to the Baveno ferry boat pier. A dedicated
special shuttle bus service Stresa - Baveno will also be provided from 11.30 to 14.30.

Confirmation is required to attend the Farewell Cocktail. Admission tickets will be issued only to confirmed participants.

L
LT
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The Social Program for Accompanying Persons includes the attendance of Welcome Reception on July 8th,
Gala Dinner on July 10th and Boat Tours on July 12th. In order for all the accompanying persons to enjoy this
enchanting area and nearby locations, optional tours are being organized.

The optional tours are managed by the Palazzo
dei Congressi and require a separate registration.
For bookings and detailed information about the
schedule of the tours please refer to:

LAKE MAGGIORE, THE BORROMEAN ISLANDS
AND VILLA TARANTO
Monday July 9th, 2012

The beauty of the enchanting Villa Taranto’s Botanical
Gardens is like a wave of emotions enchanting your
senses with its brilliant colors, the persistent scents
of flowers and plants and the relaxing sounds of this
exceptional natural setting. Their today’s appearance
is not natural, but the result, moulded during the
years, of an arduous elaboration undertaken by
Captain McEacharn in 1931. After a relaxing and
pleasant visit to the Villa Taranto’s Botanical Gardens,
the tour will allow to explore the Borromean Islands.
Situated on the western side of Lake Maggiore,
directly opposite Stresa, the three Borromean Islands
(It. Isole Borromee) lie in a wide gulf surrounded
by mountains. The Borromean lIslands, with their
stunning palaces and ornamental gardens, are an
unmissable destination for aesthetes. The islands
take their name from the aristocratic Borromean
family, who took ownership of the land in the 16th
and 17th centuries. On the Isola Bella and Isola
there are sumptuous palaces and rare plant gardens
where peacocks, parrots and pheasants roam wild
against an exotic backdrop reminiscent of faraway
lands. In contrast, the Isola dei Pescatori is famous
for the charming simplicity of its old fishing village,
which is considered one of the most picturesque
spots on Lake Maggiore.

Palazzo dei Congressi

Piazzale Europa, 3 - 28838 Stresa (VB), Italy
Phone: +39-0323-30389 - Fax: +39-0323-33281
E-mail: segreteria@stresacongressi.it




Accompanying Persons

BELLAGIO AND THE MAGNIFICENT VILLAS OF LAKE COMO
Tuesday July 10th, 2012

The fascination of Lake Como mainly arises from the small characteristic villages and the ancient residences
situated along the shores, each one having its own peculiarities. This tour offers the opportunity of discovering
two of the most famous locations of Lake Como, the neoclassical residence Villa Carlotta and the village of
Bellagio, called “the pearl of the lake"” for its unique position at the top of a flourishing promontory with one
of the best view of Lake Como.

MILAN AND THE DUOMO CATHEDRAL
Wednesday July 11th, 2012

While Rome s ltaly’s political capital, Milan is the country’s economic and financial heart. Situated only 90
km away from Lake Maggiore, Milan is the second-largest city in Italy. Its business district hosts the Italian
Stock Exchange and the headquarters of the largest national banks and multinational companies. The city is
recognized as a major world fashion and design capital. The historical centre offers beautiful treasures: the
Duomo Cathedral, one of the most famous Gothic constructions of the world; the La Scala theatre, one of
the world's best known Opera Houses; the Sforzesco Castle and its art museums, with unique pieces of art
like the Rondanini Pieta by Michelangelo; the Convent of Santa Maria delle Grazie, with the famous Leonardo
da Vinci’s masterpiece “The Last Supper”.

Bridge Maintenance, Safety and Management
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The optional Post-Conference Tour “Centovalli Express and Locarno”, with the panoramic Vigezzina train
crossing over 80 bridges and viaducts in the Vigezzo Valley, will be organized for Delegates and Accompanying
Persons on Friday, July 13th, 2012.

CENTOVALLI EXPRESS AND LOCARNO
Friday July 13th, 2012

The Centovalli railway connects the Vigezzo Valley to the Lake Maggiore. Departure from Stresa to
Domodossola where it is possible to take the panoramic train “the Vigezzina” to go as far as Locarno, a nice
town located on the northern shore of lake Maggiore, in Switzerland.

The train journey takes approximately two hours. It is a narrow-gauge mountain railway line, 55 km long, that
was opened in 1923. The train passes through lovely villages and woodlands in the mountains of Vigezzo
Valley in Italy and Centovalli on the Swiss side and it crosses over 80 bridges and viaducts.

The scenery is as extraordinary as the train route is amazing, with 83 bridges and 34 tunnels. The Centovalli,
a valley offering unspoiled nature, rocky mountains, spectacular waterfalls all framed by wonderful rich
vegetation, is enchanting. During the journey we will take you through vineyards, chestnut woods and
clearings, all colored in the changing shades of the seasons, and through small villages lost in time.

The way back to Stresa is by ferry boat from Locarno.

The optional Post-Conference Tour is managed by
the Palazzo dei Congressi and requires a separate
registration.

Palazzo dei Congressi
Piazzale Europa, 3 - 28838 Stresa (VB), Italy

Phone: +39-0323-30389 - Fax: +39-0323-33281
E-mail: segreteria@stresacongressi.it



The Conference venue is situated in Stresa, on
the western shore of Lake Maggiore. Stresa
is approximately 45 minutes from Malpensa
international airport and one hour from the city of
Milan.

L GOFIANDD wils

PRIVATE TRANSFERS FROM/TO THE AIRPORTS
The most convenient transportation service from/to
the international airports of Milan Malpensa (MPX),
Milan Linate (LIN), or Bergamo Orio al Serio (BGY) is
by private transfer. Registered participants who wish
to take advantage of a shared shuttle transfer service
are required to contact Palazzo dei Congressi:

Palazzo dei Congressi

Piazzale Europa, 3 - 28838 Stresa (VB), Italy
Phone: +39-0323-30389 - Fax: +39-0323-33281
E-mail: segreteria@stresacongressi.it

Private car and mini-van services with driver will also
be available upon request. This transfer service can
be shared by a maximum of three passengers for
private cars, and six passengers for private mini-
vans. Prices vary depending on the airport and type
of vehicle.

FROM STRESA TO MILAN BY TRAIN
(THOUR 30MIN, €15-25)

Timetable of train service from Stresa to Milan
Central railway station and online ticket purchase
are available at http://www.trenitalia.com. Journey
takes approximately 1 hour to 1 hour and 30 min.
The costis 15 to 25 Euros.

Tickets bought online do not need to be validated.
Tickets purchased at the sale offices at the station
are to be validated in one of the punching machines
located at the beginning of the platforms before
boarding the train. Tickets purchased on board, or
not properly validated, can be subjected to an extra
fee up to 50 Euros.

TRANSPORTATION IN STRESA
AND LAKE MAGGIORE AREA

By Car

You do not need to have a car in Stresa. The main
attractions can be reached by other means. The
Borromean lIslands are well connected by boat;
Mottarone and the Alpinia garden are served by a
cableway while Villa Pallavicino can be reached on
foot. The other places around Lake Maggiore are
connected to each other by boat. A car is useful if
you want to explore inland and you can easily hire
one at the airports, at Milan Central railway station
and at Stresa. If you want to hire a car at Stresa it is
advisable to book in advance.

By Boat

Stresa is connected to the major tourist resorts
on Lake Maggiore by the public service and by
private companies. You can buy single tickets or
daily tickets which allow you to make an unlimited
number of stops. At Stresa the main landing stage
is in Piazza Marconi, attached to the tourist office.
You can get to the Borromean lIslands from a
second landing stage in Lido di Stresa. If you want
personalised services (for example for evening
trips), a taxi-boat can be hired from either of the
two landing stages in Stresa.

By Train

The railway line goes only partly around the
lake. However, of noteworthy interest is the Lake
Maggiore Express which connects Domodossola
with Locarno along a panoramic railway through
the mountains.

Taxi Cab Services

Taxi stands can be found in front of the Stresa railway
station and the main boat landing stage. A taxi cab
can be reserved by calling one of the following
numbers:

® Piazzale Stazione — Phone: +39-0323-30394/31226

¢ Piazza Marconi — Phone: +39-0323-31226

6" International Conference on
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HOW TO REACH THE CONFERENCE VENUE

Palazzo dei Congressi is conveniently located next
to Regina Palace Hotel and it can be easily reached
on foot by all the hotels in Stresa.

Palazzo dei Congressi di Stresa
Piazzale Europa 3 (Via Canonica)
28838 STRESA (VB)

Phone: +39-0323-30389

TIME ZONE

Stresa is one hour ahead of Greenwich Mean Time (GMT).

ELECTRICITY

Electricity in Italy is 220 volts, 50 cycles alternating
current (AC). ltalian sockets are designed to accept
round pins.

WEATHER

July weather in Northern Italy tends to be hot and
humid, but the gentle breeze from Lake Maggiore
and the surrounding Alps makes it mild and
pleasant, sunny and hot though slightly windy. The
temperature is about 24-30°C (75-86°F) during the
day, and 16-22°C (35-72°F) during the night.

CURRENCY

The currency in Italy is the Euro. You can convert most
international currencies to Euros at any bank during
your visit to Italy. If you do not want to exchange
your currency, you can also use credit or debit cards.
MasterCard and Visa are widely accepted by most
merchants. A little cash is however needed for small
expenses. Coins are available in €2 and €1. Paper
notes are available in the same denominations as
the US dollar up to the €500 (€5, €10, €20, €50,
€100, €200, £500).
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