
GUEST EDITORIAL

Maintenance, monitoring, risk and life-cycle performance of bridges

Nigel Powersa, Dan M. Frangopolb, Riadh Al-Mahaidic, Colin Capranid and Yiannis Tsompanakise

aVicRoads, Geelong, Victoria, Australia; bLehigh University, Bethlehem, PA, USA; cSwinburne University of Technology, Melbourne, Australia;
dMonash University, Melbourne, Australia; eTechnical University of Crete, Chania, Greece

The recent research progress in bridge maintenance, safety,
management, and life extension has been presented and dis-
cussed at the Ninth International Conference on Bridge
Maintenance, Safety and Management (IABMAS 2018), held
in Melbourne, Australia, July 9-13, 2018. The First
(IABMAS’02), Second (IABMAS’04), Third (IABMAS’06),
Fourth (IABMAS’08), Fifth (IABMAS 2010), Sixth (IABMAS
2012), Seventh (IABMAS 2014), and Eighth (IABMAS 2016)
International Conferences 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,
Philadelphia, PA, USA, July 11-15, 2010, Stresa, Italy, July
8-11, 2012 and Shanghai, China, July 7-11, 2014, and Foz
do Iguaçu, Brazil, June 26-30, 2016, respectively.

IABMAS 2018 (http://iabmas2018.org/) has been organ-
ized on behalf of the International Association for Bridge
Maintenance and Safety (IABMAS, http://www.iabmas.org)
under the auspices of VicRoads and co-hosts Monash
University, RMIT University, and Swinburne University of
Technology and the Australian IABMAS Group. The object-
ive 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. The interest of the international
bridge engineering community in the fields covered by
IABMAS has been confirmed by the significant response to
the IABMAS 2018 call for papers. In fact, over 660 abstracts
from 44 countries were received by the Conference
Secretariat, and approximately 58% of them (i.e., 385
papers) were selected for final publication as technical
papers and presented at the Conference within mini-sympo-
sia, special sessions, and general sessions.

The extended versions of selected papers presented at
IABMAS 2018 are included in this special issue of Structure
and Infrastructure Engineering.

The study by Fujino and Siringoringo presents an over-
view of recent research and development programs for
maintenance, renovation and management of infrastructure
within the framework of current Strategic Innovation
Program (SIP) in Japan providing representative examples
and the outcomes of research and development projects
under this program. Akiyama, Frangopol and Ishibashi

present a holistic approach towards life-cycle reliability-,
risk-, and resilience-based design and assessment of bridges
and bridge networks under independent and interrelated
hazards, where the emphasis is given on earthquake as a
dominant hazard, but considering also other hazards that
could cause bridge failure, such as tsunami and corrosion.
The contribution by Dong, Celik, Catbas, OBrien and
Taylor proposes a novel structural displacement measure-
ment method using deep learning-based full field optical
flow methods to overcome the drawbacks of standard
vision-based displacement measurement approaches, which
need manual targets and parameter adjustment as well as
significant user involvement to reach the desired result.

Jensen explains how can experience gained from innova-
tive and sustainable operation and maintenance of existing
bridges and the possibilities that come with the application
of new technologies contribute to improved planning and
design, to achieve solutions that maximize reliability and
availability as well as minimize costs, environmental impacts
and the probability of losses. Hwang, Kim and Kim examine
very thoroughly wind-stability issues observed in a suspen-
sion bridge, i.e., a significant vortex-induced vibration that
was observed under a low wind velocity, resulting in a max-
imum amplitude that exceeded the serviceability limitations.
The paper by Br€uhwiler illustrates the design and imple-
mentation of a modern strengthening technique for rein-
forced concrete (RC) bridges utilizing ultra-high
performance fibre reinforced cementitious composite
(UHPFRC) material to enhance the performance of existing
RC bridges, including applications in the three most com-
mon cross sections: box girder, multiple beam girder, and
massive slab.

Wang, Wang, Cui, Duan, Ma and Feng, in order to
investigate the propagation of distortion-induced fatigue
cracks in steel bridge web gaps, developed multi-scale
numerical analysis models based on fracture mechanics the-
ory and extended finite element method, in conjunction
with data from full-scale fatigue tests. Tubino, Pagnini and
Piccardo discuss the serviceability assessment of footbridges
from a probabilistic point of view (i.e., associating a prob-
ability of occurrence to each comfort level), by considering
the uncertainties in definition of structural and loading
parameters, in contrast to conventional verifications of
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footbridge vibration level which are based on nominal val-
ues of load and structural properties. Martin-Sanz, Tatsis,
Dertimanis, Avenda~no-Valencia, Br€uhwiler and Chatzi
describe the implementation of an efficient strengthening
approach, based on ultra-high performance fibre reinforced
cementitious composite, to Chillon viaduct in Switzerland to
alleviate the effects of deterioration that has been induced
by Alkali-Silica reaction in an optimal manner.

As highlighted via several examples by Melchers and
Chaves, achieving and predicting long-term durability for
RC structures, particularly in marine environments, remains
a matter of paramount scientific and practical interest (e.g.,
for serviceability inspections and for predicting remaining
structural life). The paper by Ticona Melo, Ribeiro, Calçada
and Bittencourt focuses on the calibration and validation of
a numerical model of a steel-concrete composite railway
bridge considering the vehicle-track-structure interaction
utilizing ambient vibration test and genetic algorithms to
minimize the deviations among the numerical and experi-
mental results. Conti, Malerba, Quagliaroli and Scaperrotta
propose a nonlinear finite element assessment methodology,
in which damage modeling is performed via a Cellular
Automata algorithm, specialized in dealing with deteriorated
structural systems under bending and torsion, such as RC
grillage decks, leading to optimal maintenance actions in
terms of repairing and strengthening interventions. Finally,
Caprani and De Maria present a publicly accessible (at
http://bridges.eng.monash.edu) global long-span bridge data-
base, including currently 751 long-span bridges that can be
further enriched, and provide a data analysis to enable the

identification of common problems, future needs, and the
relationship between the age, design life, and condi-
tion status.

The Guest Editors wish to thank the authors for their
contributions as well as the reviewers for their timely assess-
ment of the merit of the submitted manuscripts. It is
expected that this issue will serve as a valuable reference to
students, researchers, and will be helpful to all involved in
bridge engineering.

Nigel Powers
VicRoads, Geelong, Victoria, Australia
Nigel.Powers@roadprojects.vic.gov.au

Dan M. Frangopol
Lehigh University, Bethlehem, PA, USA

dan.frangopol@lehigh.edu

Riadh Al-Mahaidi
Swinburne University of Technology, Melbourne, Australia

ralmahaidi@swin.edu.au

Colin Caprani
Monash University, Melbourne, Australia

colin.caprani@monash.edu

Yiannis Tsompanakis
Technical University of Crete, Chania, Greece

jt@science.tuc.gr

2 GUEST EDITORIAL

http://bridges.eng.monash.edu



