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l. Scope of the fact sheet

This factsheet summarizes the outputs of the workshop held at TU Minchen, March 20-21, 2017.
The aim of the workshop was the identification of unified concepts for organizing and categorizing a
value of information (Vol) analysis. The resulting Vol analysis flow chart shall support and unify the
different case studies performed within the COST action.

Contributions to this factsheet come from the 16 participants of the workshop.

1. Abstract

A set of framework and classification schemes for Vol analysis are presented in the form of flow
charts. The different flow charts represent different takes on the Vol analysis, and serve distinct
purposes. The different schemes culminate in an integrated Vol analysis flow chart, which should
serve as a starting point for specific Vol case studies to be implemented as part of the COST action.
This Vol flow chart is outlined through two example applications: (i) the management of a bridge that
is potentially subject to excessive deflections and (ii) the asset integrity management of support
structures of an offshore wind park.

1 Proposed classification charts — first versions

A set of key questions were addressed during the workshop, in order to achieve a common
terminology and understanding of the Vol analysis, mainly:

- how to communicate the strategy to the decision-maker?

- which are the common parameters and categories that define a problem?
- what are the dependencies in the flow of information?

- which terminology is more appropriate?

On this basis, different classifications for structuring and organizing the Vol analysis process were
developed in break-out groups. Figures 1 to 3 show Vol classifications that resulted from these
individual groups in two iterations. They were developed with different perspectives and goals. The
chart of Figure 1 focuses on the definition and classification of the problem and the overall work-
flow, whereas the chart of Figure 2 focuses on the modeling of the system life-cycle and the role of
SHM within this sequential decision process. This chart is based on the influence diagram [see also
Straub et al. 2017] and highlights the analysis flow and the updating process in time. The cloud at
the top of the graph reflects the decision context. Finally, Figure 3 provides a chart for a more high-
level perspective, including both the context and the system definition as well as a basic outline of
the decision process
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Figure 1: Hierarchical flow chart focusing on the procedural aspects of the Vol analysis (outcome from break-

out group 1).
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Figure 2: A Vol chart highlighting the decisions over the system lifetime, based on the influence diagram

(outcome from break-out group 2).
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Figure 3: High level representation of the Vol analysis, highlighting the dependences in the process (outcome
from break-out group 3).

Alternative versions were also derived and discussed, but the classifications shown in Figures 1 to
3 are the most distinct classifications. Previous schemes that were produced in WG1-WG3 [e.g.
Straub and Chatzi 2016; Thons and Miraglia 2016] served as inputs to the discussions.

2 Integrated Vol analysis flow chart

no single chartBased on the proposals for classification made in the individual working groups, an
integrated chart was developed with all workshop participants jointly. The chart in Figure 4 is the
result of this integration. We term this the Vol analysis flow chart.

It was agreed that no single chart (classification system) can capture all the dimensions and aspects
of the Vol analysis. For example, the chart in Figure 2 will in many applications still be necessary to
understand the decision model and the calculation of the Vol. But it is desirable to start out with a
single, unifying framework, and the aim of the chart in Figure 4 is to provide such a common entry
point to Vol analyses.

The categories highlighted in green should be updated according to the case-study/problem under
analysis. These categories define: (i) the general context of the problem, (ii) the constraints, (iii) the
objectives, (iv) the objective functions and (v) the performance criteria.

In order to help the reader in the utilization of the Vol analysis flow chart to a real case, two case
studies are herein presented in following section. These two case studies are in progress, as part of
WG4 of the COST Action, and therefore, they should be considered as an illustration only at this
stage.
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Figure 4: The Vol analysis flow chart: The entry point for a value of information analysis of an engineering

system.
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3 Application to case studies

3.1 Prestressed concrete bridge

The implementation of the Vol analysis flow chart (Figure 4) is firstly made for a pre-stressed
concrete bridge that might be potentially subjected to excessive deflections. In more detail, this case
study is related to the Leziria Bridge, which was built between 2005 and 2007 and it forms part of
the A10 highway, which lies at the outer boundary to the Lisbon metropolitan area (Figure 5). It
benefits those who wish to travel from north to south (or vice versa) without needing to cross the
Portuguese capital — Lisbon. Hence, the criticality of this asset is evident within the Portuguese
highway network. More details about this bridge can be found elsewhere (Sousa et al. 2011; Sousa
et al. 2014). Figure 6 presents the Vol analysis flow chart for this specific case with the aim of
optimizing the inspection, monitoring and maintenance activities in order to control deflections.
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Figure 5: Leziria Bridge

3.2 Offshore wind park

Figure 7 presents the exemplary implementation of the planning of inspection, monitoring and
maintenance activities for wind turbine support structures in an offshore wind park.

Page 5 of 8



awn
13A0 UOPIB|JAP JO RY
SJuewopjiad

BLI0IUI BZIWIXEW uoneziwndgo
/ $3500 AzjwiuIw 0} (" 'PauRI|ISAI '$)500 3aAd-ay| |
*8'8) @ourwoyiad uo paseq (sjuonauny aanlalqo
2}a1ou0d =
3 0
uo syae.d Suiddew :suopdadsul [ensip - o=
SuaWadR(dSIp | 38
. . . e
Supeaq ‘suonjejod ‘sujesis :Buojuopy - o=
)
3

U0 J23UIPUI / SSAUISNQOY

"u02 J221p / ANIqerauny

speoj/samsodxyg

ainjep jo ajeis anJy

|«

s103e21pU|
suoleasasqo

[
4

l "U02 J23J4IpUl / SSAWSNQOY

=) "U02 1021p [ AJ[IqEISUMA

‘ speoy/samsodxg

a8pajmouy Jouaisod/iold

L

Maual pue uayisuanys

‘aueuajulew Qiedal) wajsAs aduey)

L)

PHOM [e3Y JO S]9POIAI

sazisyIel) -
sdupeaq u) uawadeyds|g -
(28p1ig |enjain
8y} wody) sueds-piw je suondaaq -
syoddns
2y} Jeau y2ap ay) ul suoneoy -
}289p pue siaid e 212J2U0d joulens -

slo3ealpu|

paadsJyjen aanpay -
(Buissauysaud

|euonippe "8'a) duuayiBuans -

Suppouog -

SUOIIE [BIp3WaY

(suonessjaae
‘sjuawade|dsip

‘SUOIIEI0. ‘SUIeals)
spJodaJ) elep Suuojiuoy
spJodad Jieday

spJoda) uonaadsu|
(s32.0) Buissans

-aJd pue s|elIR1EW
‘AJ13woad |eas Buipnpul
uoIIINISU0D JO pua
ayiie dn 335 |2pow 34
pauyaJ - auleseq ~ a8puq
|enin) [Spow Juawa|3
a)uly !(speoj ‘|2ais
Bussauisaad ‘a1340u00
“271) sanJadoad sjesaie
MO EWIDUI J)INg Sy
uorewlojul udisag
1edun diys (Ajqissod) pue
SpEO| J1yjed] ‘(puim pue
ainjesadwan ‘Aupluny
ane|al) aunsodxa
|EIUSLUUCIIAUS (SPUBWAQ
uoliepunoy pajd

YIM POyl Janajiued
ayi Aq g 33pug
31240UDD passalisald
radhy [eanjanag

sieah OOT 13y 33135

(w 0g6) 28plg yiewpue]

uonEWIOU| }3SSY

ss0| uonendas ploay -
(1103) @wodu BzZIWIXEY -
51502 |euonesado aziwuipy - -

sanRiqo

uopeindais ainsuy -
saw} uonaadsul
‘(sjuswaainbay pjoysaiuyy
apoloini) 515 ‘Ajigeadinias
/Mijeuonouny 1@8png sulensuo) -
JWODUI BZIWIXKBW / 51507 BZIWIUIN -
Auedwod asueansu ‘siasn
‘31BIS 'SIBP|OYIYEIS [BUOTHIPPY -
(23puq auys jo Jojesado/iBumo)
Auedwod ajeand (iayew uoisidag -

PHIU02

uoispap uo adpajmouy|

Figure 6: Application of the Vol analysis flow chart to a prestressed concrete bridge potentially susceptible to

excessive deflections (Leziria Bridge).
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asset integrity management of supports structures in an offshore wind park.

The Vol flow chart:

Figure 7
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