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ABSTRACT: Roadway bridges, being one of the most critical road infrastructures components, require regu-
lar maintenance actions. Therefore, it becomes important to define strategies to maximize societal benefits,
derived from the investment made in these assets. Consequently, this investment should be planned, effective-
ly managed and technically supported by appropriate management systems, supported in quality control plans.
For this purpose, authorities need to produce an asset management plan which should, not only define the
goals to be achieved by exploiting the roadway bridge network, but also identify the investment needs and
priorities based on a life cycle cost criteria. Additionally, a proper condition assessment of these assets must
be conducted to support the decision-making process regarding their preservation. A COST Action recently
started in Europe with the aim of standardizing the establishment of quality control plans for roadway bridges.
This paper describes this Action and, particularly, its most recent developments.

1 INTRODUCTION

In engineering, quality control (QC) is related to sys-
tems development in order to ensure that products or
services meet the expectations and needs of users.
Concerning road infrastructures, it can be said that
asset management and QC are two sides of the same
coin. Though they belong to the domain of public
service, their management mechanism can be con-
ducted by the state or under a private public partner-
ship. However, in both cases, there is an increasing
need of developing strategies to ensure the quality of
the entire system.

Road asset management is a task of great respon-
sibility, since it involves vital assets to the communi-
ty. An efficient transportation network is essential
for the modern society from the economic, societal
and environmental point of view. Today, it is a chal-
lenge for operators to manage road infrastructures
under their responsibility in an efficient way, meet-
ing the present and future needs of the community
they serve.

Some of the main outcomes from the correct im-
plementation of strategies for roadway bridges man-
agement are: (i) an improved user satisfaction, by
improving the quality of provided service; (ii) an
improved sustainable performance; (iii) a guarantee
of a pre-specified safety level; (iv) an optimized re-
turn of investment; (v) a long-term planning and re-

liable performance; and (vi) an improved risk man-
agement.

For this purpose, the authorities need to produce
an asset management plan, which should not only
define the goals to be achieved by exploiting the
roadway bridge network, but that should also identi-
fy the investment needs and priorities based on a life
cycle cost criteria. In addition, a proper condition as-
sessment of these assets must be conducted to sup-
port the decision-making process regarding their
preservation.

In Europe, as all over the world, the need to man-
age roadway bridges in an efficient way led to the
development of different management systems
(Arangio & Beck 2012, Biondini & Frangopol, 2008,
Kumar & Imam 2013, Landolfo 2011, Linneberg et
al. 2011, 2012, Masovic & Hajdin 2014, Orcesi &
Cremona 2010). Hence, nowadays, many countries
have their own system. Although they present a
similar architectural framework, several differences
can be appointed, for example, with regard to the
condition assessment procedure (Adelaide et al.
2011, Bjegovic et al. 2013, Coronelli et al. 2013,
Hanjari et al. 2013, Ivankovic et al. 2013, Jensen et
al. 2009, Kuosa et al. 2014, Matos et al. 2012, Meda
et al. 2014, Novak et al. 2012, 2013, Oslakovic et al.
2010, Santos et al. 2013, Strauss et al. 2013). These
differences constitute a divergent mechanism that
may conduct to different decisions on maintenance
actions.
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Within the roadway bridge management process,
the identification of maintenance needs is more ef-
fective when developed in a uniform and repeatable
manner. This process can be accomplished by the
evaluation of performance indicators, improving the
planning of maintenance strategies. Therefore, a dis-
cussion at a European networking level, seeking to
achieve a standardized approach in this subject, will
bring significant benefits. Accordingly, a COST Ac-
tion recently started in Europe with the aim of stand-
ardizing the establishment of QC plans for roadway
bridges (European Cooperation in the field of Scien-
tific and Technical Research — COST 2014).

In this context, a first step would be the estab-
lishment of specific recommendations for the as-
sessment of roadway bridges, namely, used methods
for the quantification of performance indicators. A
set of reference time periods for these assessment ac-
tions should be also presented. A second step would
be the definition of standardized performance goals.
Finally, a guideline for the establishment of QC
plans in roadway bridges would be developed. In
these plans, it is emphasized the importance of ad-
vanced deterioration prediction models. Moreover,
the concept of sustainable roadway bridge manage-
ment, involving the evaluation of environmental,
economic and social performance indicators during
the whole life cycle, is also highlighted.

By developing new approaches to quantify and
assess bridge performance, as well as quality specifi-
cations to assure an expected performance level,
bridge management strategies will be significantly
improved, enhancing asset management of ageing
structures in Europe.

2 CURRENT STATE OF KNOWLEDGE

Within last years, significant research has been de-
veloped worldwide regarding the condition assess-
ment of roadway bridges, namely through the use of
non-destructive tests, monitoring systems and visual
inspection techniques (Bjegovic et al. 2013, Coro-
nelli et al. 2013, Ivankovic et al. 2013, Kuosa et al.
2014, Matos et al. 2012, Meda et al. 2014, Oslakovic
et al. 2010, Strauss et al. 2013). Obtained values,
which will provide information regarding the as-
sessed bridge state condition, were then compared
with previously established goals. As a result, there
are nowadays several ways of evaluating a bridge
condition.

More recently, the concept of performance indica-
tors was introduced, simplifying the communication
between consultants, operators and owners. Howev-
er, large deviations are still verified on how these in-
dicators are obtained and, therefore, specific actions
should be undertaken in order to standardize this
procedure.

It is verified that QC plans should always address
the assessed performance indicators and pre-
specified goals (Arangio & Beck 2012, Linneberg et
al. 2011, 2012, Masovic & Hajdin 2014, Orcesi &
Cremona 2010). However, these latter values are
even more difficult to obtain as they are highly sub-
jective. As a result, a dispersion of QC plans is veri-
fied. Once roadway concession contracts are based
on such plans, this may become an enormous prob-
lem for the future of our society.

It is known that in the past a similar problem was
addressed with roadway pavements. Although this
was verified worldwide, in Europe it was solved
through COST Action 354, performance indicators
for pavements (European Cooperation in the field of
Scientific and Technical Research — COST 2003). In
a similar way, during this Action, a network of ex-
perts in the field of roadway bridges will establish
specific recommendations for assessing performance
indicators as well as for the definition of correspond-
ing goals. This activity will be supported in a data
basis, gathered from different COST countries. The
objective is to develop a guideline for the establish-
ment of QC plans in roadway bridges.

Moreover, it will be also analyzed the possibility
of incorporating new indicators related to sustainable
performance of roadway bridges. Some of these in-
dicators were evaluated with success within the
COST Action C25, sustainability of constructions:
integrated approach to life-time structural engineer-
ing (European Cooperation in the field of Scientific
and Technical Research — COST 2005). The final
purpose is to establish detailed recommendations for
assessing them as well as for the definition of specif-
ic goals, in a similar way as for the other indicators,
and then integrating it in the developed guideline.

3 HISTORY

The Action proposal arose due to the existing con-
cern from owners, operators, consultants and re-
searchers regarding the existence of multiple meth-
odologies to assess and classify roadway bridges
state condition. Within an R&D project developed in
Portugal (SustIMS — Sustainable Infrastructure Man-
agement System;
https://www.youtube.com/watch?v=Ls1 W50xVD8w
), which aims to develop a cross-asset management
system for highways, one of the partners encouraged
the idea of standardizing the existing practice.

In a first stage, a national analysis to assess the
potential of the idea was performed, having been ad-
dressed two entities for the purpose: the Portuguese
Association of Highway Operators, that confirmed
the same concern, and the Portuguese Roadway
Agency, who established the assessment criteria for
roadway bridges condition in Portugal.
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Having obtained a positive feedback, some con-
tacts were performed at European level and a first
team, with experts from different European coun-
tries, research fields and stakeholders, was estab-
lished to work on this issue. Within this team, it was
considered that the COST Association platform
would be the most suitable framework to support
this project.

From the approval of the proposal resulted the
Action’s Memorandum of Understanding which is
available in the official website of COST Associa-
tion in
http://www.cost.eu/COST _Actions/tud/TU1406 and
also on the Action official  website
(www.tul406.cu).

The action was officially started in April 16, 2015
and will last for four years, ending on April 15,
2019. Currently are involved 174 experts from 44
different countries, see Figure 1, distributed between
the Management Committee and the various work-
ing groups. After the initial kick-off Meeting, the
Action will be carried out according to the timetable
provided in Figure 2. An open call to Join the Action
is permanently open at the Action website.
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Figure 1. COST Action TU1406 countries.

4 OBJECTIVES

The main ambition of the COST Action TU 1406,
Quality Control Specifications for Roadway Bridges
— Standardization at an European Level, is to devel-
op a guideline for the establishment of QC plans in
roadway bridges, by integrating the most recent
knowledge on performance assessment procedures
with the adoption of specific goals (European Coop-
eration in the field of Scientific and Technical Re-
search — COST 2014).

This guideline will focus on bridge maintenance
and life-cycle performance at two levels: (i) perfor-
mance indicators, and (ii) performance goals. By de-
veloping new approaches to quantify and assess the
bridge performance, as well as quality specifications
to assure an expected performance level, bridge
management strategies will be significantly im-

proved, enhancing asset management of ageing
structures in Europe.

In order to reach this main general aim, the fol-
lowing more specific objectives/deliverables have
been considered: (i) to systematize knowledge on
QC plans for bridges, which will help to achieve a
state-of-art report that includes performance indica-
tors and respective goals; (ii) to collect and contrib-
ute to up-to-date knowledge on performance indica-
tors, including not only technical indicators but also
environmental, economic and social ones; (iii) to es-
tablish a wide set of quality specifications through
the definition of performance goals, aiming to assure
an expected performance level; (iv) to develop de-
tailed examples for practicing engineers on the as-
sessment of performance indicators as well as in the
establishment of performance goals, to be integrated
in the developed guideline; (v) to create a data basis
from COST countries with performance indicator
values and respective goals, that can be useful for fu-
ture purposes; (vi) to develop a webpage with infor-
mation about the Action and its participants, as well
as, video-streaming from presentations at training
schools, workshops and conferences, e-lectures,
written material (e.g. technical reports), etc.; (vii) to
support the development of technical/scientific
committees; and (viii) to disseminate activities, such
as Short-Term Scientific Missions (STSM), training
schools and other teaching activities (e.g. e-lectures),
for practicing engineers and researchers, regular
workshops, a conference and special sessions at in-
ternational conferences.

5 TARGET GROUPS/END USERS

The target groups and end users who will exploit the
outcome of this Action are: (i) public/private own-
ers, as their assets will be maintained in an upscale
level; (ii) operators, as standardized procedures for
reducing maintenance costs, guaranteeing the same
quality-level, will be introduced; (iii) design and
consultant engineers, as the assessment of roadway
bridges performance will be established in a uniform
way, according to the developed guideline; (iv)
equipment and software companies, as a new per-
spective will be given, regarding the most suitable
equipment and software for the assessment of road-
way bridges; (iv) academics and researchers engi-
neers, as they will take an advantage of their in-
volvement in the guideline preparation; (v) students,
as they will benefit from COST tools (e.g. training
schools) and from the contact with different stake-
holders, involved in this Action; (vi) relevant Euro-
pean, international and national associations, with
which the main outcomes of this Action will be
shared; and (vii) standardization bodies and code
writers, which will benefit from the developed
guideline.
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6 SCIENTIFIC PROGRAMME

The scientific focus of the Action is centered in the
production of a guideline for the establishment of
QC plans for roadway bridges across Europe. In this
context, this Action deals with recent developments
on bridge safety, maintenance and management, ac-
cording to a life-cycle outlook, aiming to define a
standardized procedure for performance assessment
as well as for the establishment of performance goals
in order to accomplish a pre-specified service level.
Moreover, it is intended to demonstrate the applica-
bility of the developed guideline, and other recom-
mendations, with case studies.

The scientific work plan of this Action ensures
the working progress in support of the objectives es-
tablished. It is organized, based on the division of
tasks (and subtasks) allocated for each WG, and ac-
cording to a timetable, Figure 2. At this moment, on-
ly WG1, WG3 and WG6 started. A description of all
WGs, including the corresponding milestones, is fur-
ther present, being WG6 dedicated to dissemination
activities.

Meeting X X X X X X X X
Workshop X X X
Conference X
Training school X X X
STSM X | X [X| X | X |X|X|X]|X X | X|X|X|X|X
Website X X X X X X X X
Milestone M1 M2 M3 M4 M5
Q1 02 O3 O4 Q1 G2 G3 O4 Of G2 O3 G4 Q1 G2 Q3 O4
Technical indicators 30, £ el X
WG1 Environmental indicators X X X X
Other indicators X X X X
Technical goals 2 [ 1] X
WG2 Environmental goals X 50 e o
Other goals X XX 2%
WG3 Survey of European roadway QC plans X 1| X [ X
Procedures for the establishment of a QC plan K| £ Ak e
Selection of case studies X% x| X
WG4 Benchmarking % 1 55 ) e
Application on a QC plan X X Exd X
tar i indi X X X X
WG5S Standardized goals | 2 X U
Standardized QC plan A% el e B e el 3%

WG6 Dissemination 363 1363 Uaell e [vei] B3t ekl e (34 EXe; K908 206 XX ks Rl o

Figure 2. Timetable.

6.1 WG1: Performance indicators

It is known that management systems are supported
in QC plans which in turn are supported by perfor-
mance indicators. Therefore, it is highly important to
analyze such indicators in terms of used assessment
frameworks (e.g. what kind of equipment and soft-
ware is being used), and in terms of the quantifica-
tion procedure itself. In this particular work package,
the objectives will be the definition of:

(a) Technical indicators: the goal in the first step
is to explore bridge performance indicators, in the
course of international research cooperation, which
capture the mechanical and technical properties and
its degradation behavior. Moreover, environmental
condition, natural aging, and the quality of the mate-

rial regarding to determined indicators will be inves-
tigated and evaluated in their meaningfulness. These
considerations, however, also include service life de-
sign methods, aimed at estimating the period of time
during which a structure or any component is able to
achieve the performance requirements defined at the
design stage with an adequate degree of reliability.
On the basis of the quality of input information
(mainly concerning with the available degradation
models), as sketched in the above description, it is
possible to distinguish among deterministic meth-
ods, usually based on building science principles,
expert judgment and past experience, which provide
a simple estimation of the service life, and probabil-
istic methods;

(b) Sustainable indicators: in addition to technical
performance indicators, which characterize the ulti-
mate capacity as well as serviceability conditions,
environmental based sustainability indicators, will
also be formulated. These variables characterize the
environmental impact of a structure in the course of
its total life cycle, expressed in terms of total energy
consumption, carbon footprint (CO2 emission), raw
materials balance, etc. These indicators can be sepa-
rated into direct and indirect indicators, where the
former are related to the construction/maintenance
itself and the latter are caused e.g. as a consequence
of limited functionality;

(¢) Other indicators: other sustainable indicators,
economic and social based, may be used to evaluate
a bridge performance. These indicators, based on the
technical performance of a structure, capture addi-
tional aspects that may influence the decision pro-
cess and typically represent the discounted (accumu-
lated) direct or indirect costs associated with
construction and maintenance. Summed up over the
full life-time, they represent part of or the full life-
cycle costs. They can, in the context of multi-
objective optimization, be understood as a weighting
scheme to arrive to a single objective function to be
minimized.

The milestone for this task (M1) is the publica-
tion of a report on these performance indicators until
the end of year 1. Such report will address a general
description, how they are assessed (e.g. visual in-
spection, non-destructive tests and monitoring sys-
tems), with what frequency, what values are general-
ly obtained and, finally, some  general
recommendations. This outcome will be one of the
main inputs of WGS, being also used by WG3.

6.2 WG2: Performance goals

The main objective of this workgroup is to define a
set of goals for the indicators previously identified in
WGT1. These goals will vary according to technical,
environmental, economic and social factors. Specific
recommendations will be given in order to ensure
that the definition of such goals should be the most
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generalized as possible. In particular, it will be es-
tablished:

(a) Technical goals: it will be analyzed what goals
are actually used for technical performance indica-
tors in roadway bridges and its components (e.g.
bearing, joint, etc.). It will be also evaluated which
are being defined in the course of international re-
search cooperation. There will be an open discussion
within the experts’ network in this field, in order to
determine the most important factors for the defini-
tion of such goals as well as the most suitable
threshold values. It will be established goals, both
for deterministic and probabilistic methods, for time-
varying indicators and for different assessment pro-
cedures (e.g. visual inspection, non-destructive tests
and monitoring systems);

(b) Sustainable goals: specific goals will be de-
fined for sustainable indicators, environmental
based. This task is much more difficult to perform
than for technical indicators, as the historical data
basis is much smaller. Nevertheless, an open discus-
sion will be established within a network of experts
in this field, in order to identify the most important
factors for the definition of these goals as well as the
most appropriate threshold values;

(c) Other goals: the definition of goals for other
sustainable indicators, economic and social based, is
extremely difficult as it largely depends on the estab-
lished agreement between the owner and the road-
way operator (concession model). Nevertheless, it
will be important for the future of Europe to define
such goals, or at least to provide some recommenda-
tions, so that standardized procedures can be imple-
mented. In order to achieve this objective, an open
discussion will be developed among a network of
experts.

The milestone for this task (M2) is the publica-
tion of a report on performance goals until the end of
year 2. Such report will address a description of the
most important technical, environmental, economic
and social factors, how to compute each goal, with
what frequency, what values are generally obtained
as well as some general recommendations. This out-
come will be one of the main inputs of WGS5, being
also used by WG3.

6.3 WG3: Establishment of a QC plan

The desired service quality of the whole bridge can
be affected by a single dysfunctional component or
by the combination of several dysfunctional compo-
nents. The decrease in bridge service quality clearly
depends on the degree of components’ dysfunction-
ality. This dependency can be modelled, among oth-
ers, by Bayesian nets, which provide the time varia-
tion of each bridge component performance.
However, in order to assure a desired service
quality with minimum interruptions, bridge owners
launch preventative actions when the risk of service

impairment, interruption or losses in life cycle costs
reaches some predefined level. Implicitly the owners
define herewith the accepted risk which can be dif-
ferent from country to country, based on social equi-
ty principles. This accepted risk depends upon the
established performance goals for each component
or combination of bridge components.

The QC plan mirrors these findings and is used
for maintenance planning by defining a criteria for
triggering maintenance interventions. Clearly, these
QC plans have to be established for each individual
bridge. They perform the basis for the asset man-
agement of this type of roadway infrastructure. The
objective of this task is to establish a procedure,
based on Bayesian nets or other heuristic rules used
worldwide, which would allow the bridge owner to
define a QC plan for each individual bridge.

The milestone for this task (M3) is to prepare a
report with detailed explanation of the steps towards
the establishment of a QC plan for different types of
bridges until the middle of year 3. This outcome will
constitute the basis of WGS5, being also used by
WG4.

6.4 WGA4: Implementation in a Case Study

During this task a set of roadway bridges, belonging
to different COST countries and preferably with
identical typologies, will be identified. Then, for
those bridges, it will be obtained the performance
indicators (identified in WG1). Such values will be
then compared with pre-specified goals (identified in
WG?2) and, finally, a QC plan will be implemented
(detailed description at WG3). Different methodolo-
gies for obtaining such indicators, as well as differ-
ent threshold values, will be used as the basis for
benchmarking.

At the end of this task, a QC plan will be applied
to such bridges, according to the recommendations
established by WG3. The main objective of this
study is to show the existing dispersion between ob-
tained performance indicator values and its goals. It
is important to note that this will reflect the existing
dispersion among QC plans. Also, it will be tested
and validated the implemented QC plan, according
to the recommendations given by WG3. Obtained
results will be discussed within a high level of net-
work of experts in this field. There are several ongo-
ing national research projects in COST countries
with which a close interaction may be established
within the scope of this task. Namely, some of the
roadway bridges which will be used as case study
may be selected from those projects. Additionally,
there will be several people from industry (e.g. own-
ers, operators, etc.) involved in this working pack-
age.

The milestone of this task (M4) is to prepare a da-
ta basis from benchmarking, until the middle of year
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4. Obtained results will validate the outcomes of
WG1, WG2 and WG3, and will be used by WGS.

6.5 WG5: Drafting of
guideline/recommendations

In this task it will be joined the work developed in
other working packages (especially from WG,
WG2 and WG3) with the objective of writing a
guideline, and recommendations, for the implemen-
tation of a QC plan for roadway bridges that could
be adopted by several roadway agencies. The main
goal will be the preparation of a document that can
be easily adopted by engineers facing the manage-
ment of new and existing bridges.

Therefore, the format and content should follow
the existing codes / guidelines / recommendations
used today by agencies. Hence, the first step will be
the analysis of existing documentation and work de-
veloped in other similar research programs and by
standardization committees at national and interna-
tional level.

Due to the objective proposed, this working pack-
age will have a strong interrelation with all the other
working packages, becoming an output for WG6
(dissemination). Finally, the milestone of this task
(M5) is the development of a new guideline for the
establishment of QC plans in roadway bridges until
the end of year 4.

7 DISSEMINATION PLAN

The success of this Action can be measured by the
impact it has on the civil engineering community
composed by, among others, infrastructure owners
and operators, standardization bodies, scientific
community, practicing engineers and other profes-
sionals.

The Action will enable useful synergies and dis-
seminate the results to several target groups and end
users, namely: (i) roadway owners and operators; (ii)
designers and consultant companies; (iii) equipment
and software companies; (iv) researchers and engi-
neers in the field of asset management and structural
engineering; (v) relevant national, European and in-
ternational associations and confederations; (vi) au-
thorities and policy makers at regional and European
level; (vii) research community, relevant standardi-
zation bodies and code writers; and (viii) teachers
and students of engineering schools.

It is important to note that the achievements of
this Action will become available in an illustrative,
executable and user friendly way, so that it is possi-
ble to assure its practical application. Moreover, they
will be further disseminated to active research
frameworks such as HORIZON 2020 as well as to
national research frameworks.

The MC will assure, through WG6, effective dis-
semination mechanisms to publish the progress and
results of the Action. Among these tools are: (i)
website, leaflets, posters, TV channels, radio sta-
tions, newsletters and online service news; (ii) work-
shops, conferences, training schools and STSM
(Short Term Scientific Missions); (iii) Conferences,
peer-reviewed articles and reports issued by the Ac-
tion; and (iv) Guideline and link to standardization.

A website was developed — http://www.tul406.eu
— containing information about the Action itself
which will be continuously updated. Also available
are a facebook page and a LinkedIn account, acces-
sible by https://www.facebook.com/tul406ca and
https://www.linkedin.com/company/tul406, respec-
tively.

Workshops, conferences, training schools and
teaching activities will allow to explain the per-
formed scientific work between researchers, industry
and stakeholders, as well as the practical approach of
the developed guideline. STSMs are specially pro-
moted to early-stage researchers that encourage the
synergy among institutions, accelerate the learning
of students and provide academia and industry with
highly trained staff.

The achievements of this Action will be pub-
lished in international conferences, as they bring to-
gether researchers, academia and industry in an
open-discussion forum, in peer-reviewed articles, as
they are an important tool to prove the impact and
accuracy of obtained results and to make them avail-
able for the future, and in technical reports (state-of-
art reports and others) which will have the involve-
ment of peer-reviewers from other countries.

The guideline to be achieved will include the es-
tablishment of QC plans in roadway bridges, com-
prising performance indicators assessment and its
goals, as well as the obtained results. This recom-
mendation paper will be developed in close coopera-
tion with scientific and practicing community and
linked to European and international standards.

8 CURRENT DEVELOPMENTS

In order to achieve the proposed objectives, the Ac-
tion will take place with the completion of several
steps which were framed in the existing working
groups. At this moment, the most active is WG,
dedicated to performance indicators.

Within this WG, which is currently in operation,
the first step was to obtain documents from infra-
structure owners related to inspections and quality
control plans. These documents are being currently
subject to a screening process that will allow to
break them down into chapters, to discard non rele-
vant informations and to assign chapters to the work-
ing groups.
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The information derived from this process, in or-
der to be more easily used, will be inserted in a
structured database, Figure 3, which has been
meanwhile developed. This database will be the sub-
ject of interaction between the working groups
WG1, WG2 and WG3. A person was nominated, per
each involved country, to perform each of these
tasks.

Due to the considerable number of countries and
experts involved in the process, the database will be
accompanied by a glossary aimed to establish a
common language, allowing to understand the con-
text in which expressions and definitions are used.

Title Country Type Year, Author Up-loader Chapter WG | Plindex

b), c)

Plindex | Pl level |Pl method| Evaluation | Threshold Goal Criteria

b.), c.) b.)c.)

Figure 3. Database.

The information will be structured in three differ-
ent performance indexing chapters: (i) index; (ii)
level; and (ii1) method.

The performance index consists in the identifica-
tion of type of indicator the information regards to.
The index can be: (i) visual appearance; (ii) safety
(ULS); (i) serviceability (SLS); (iv) durability
(DLS); (v) availability; (vi) cost efficiency; (vii) en-
vironmental; (viii) social equity; (ix) structure ser-
vice life; and (x) maintenance activities.

The performance level regards to the type of in-
frastructure that is subjected to evaluation: (i) com-
ponent; (ii) object/system; and (iii) network.

Finally the performance method concerns to the
type of evaluation: (i) inspection and survey; (ii)
condition monitoring; (iii) condition evaluation; and
(iv) condition testing.

The final relevant information to be inserted in
the database regards to the condition assessment and
decision making. This data consists in the identifica-
tion of type of evaluated component (evaluation), the
threshold limit of the evaluation (threshold), the goal
(e.g. reliability level) and finally the criteria (e.g.
min- maximizing).

Further along the work to be developed within
WG, the described process will be applied to other
documents, namely to evaluation documents and fi-
nally to research documents. This methodology will
gather information from very different types of
sources, from industry to research,
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This methodology will allow to gather infor-
mation from several different types of sources, hop-
ing to allow the establishment of a guideline that is
as comprehensive as possible, allowing to identify
key factors that are responsible for bridge perfor-
mance.
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