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An Obviously Simple Model RIS @
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Motivation for Health Monitoring IRIS o
1-35 Collapse, Minnesota, 2007
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Bridge Deficiency Summary
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Economic Impact i.e. USA RIS @

WP3

FHWA operates 600000 bridges
165000 are rated deficient (28%)
12000 are seriously deficient (2%)
Value about € 96 bn

Upgrade rating for 25% of them
Discount rate 6%

We save 1,44 bn € per year
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A more complete Model RIS ©

Risk = Hazard * Impact

Impact = Vulnerability (physicar) *
Consequences (economic) *
Uncertainties (physical and non physical)
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Risk formulation IRIS @
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Risk =Prob[pg < pg]
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pR probability function of the resistance model R

Ps probability function of the loading model S
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Uncertainty factors @, contain RIS ©

WP3

the aleatory uncertainties, namely those facts that are not yet known,
sufficiently studied or properly formulated for application in the
assessment routine

the epistemic uncertainties which are evident in every physical process.
They depend on the quality of the available data and information for the
respective structure

the nature of the Hazard under consideration of a specific return period
and the circumstances like sudden or early warning

the psychological impact factor reflecting the individual tolerance to risk.
How risk is perceived will considerably influence the decision making
process

the duration of exposure (short time, long time or forever) and quantifies
the consequences

a cultural factor, based on the socio cultural differences between the
different regions and adjustment of eventual consequences can be made
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Structural Performance over Time RIS @
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brimos Basic Idea RIS ©

A PRODUCT OF VCE
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Example of progression of the stiffness matrix over lifetime
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Improvement over time RIS
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Typical Temp. Profile
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Temperatur - Profil (bei Stitze \f)ds >
Sondermessung Mai 2007

-
= St A_0_gesamt = St A_U_gesamt === S5t RFBB_a_ges

=== st RFBB_u_gesamt === st RFBI| a_gesamt = st_RFBI_m_ges¢
°C38

36

34

Concept and Approach

32

30

28

26

St_RFBE_u

Stationierung des Profils: x = 576m (entspricht
81mvon WL Schénberg)
Richtung Brenner _
J Richtung Innsbruck

St_RFEE_o YTy ara—
A0 AT L} st_RFBI_o

U0 [H ;
711 L /»// ”#

St_RFBB_m [s ; N 7 A4
R LA st RFBIm

LRFBB ,
L_RFBI

St_A_u
St_RFBB_a S St_RFBIa ot RFBI 4

T T T
24.5, 0h 24.5, 12h 25.5,0h

2007

%9,
M October 2009

COOPERATION




Radiation Extreme IRIS e
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On line condition assessment
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STACK PERFORMANCE in STORM KYRIL IRIS ‘
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The smockestack’s monitoring
system consists of 12 measuring
channels (sampling rate 250 Hz),

representing effective
accelerations, the dilatation of two
selected vertical cracks, wind speed
and wind direction and
temperatures at several locations.
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Temelin NPP IRIS ®
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Scope of Risks addressed IRIS ™
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Inspektion: Dokumentation der Fehlstellen
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Visuelle Inspektion I RI S E:.

Abplatzungen, Risse durch Last- und
WP3 Zwangseinwirkung, geringe
Betonuberdeckung, Korrosion

AISIFIiNAIG
Zustandsklassen

Objekt: S101
Reibersdorf/Oberosterreich

Concept and Approach

Abplatzungen, Risse durch Last- und
Zwangseinwirkung, geringe Betoniberdeckung,
Korrosion, Risse entlang von Spannstrangen,
Durchfeuchtung durch Abdichtungsmangel

BRUCKENFOLGEPRUFUNG — Dezember 200

UNTERBAU
UBERBAU
LAGER
FAHRBAHNUBERGANGE -
FAHRBAHNBELAG -
ABDICHTUNG, ENTWASSERUNG
RANDBALKEN
SONSTIGE EINRICHTUNGEN
GESAMTOBJEKT
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Prifer:

vienna Consulting Engincers — Mangel an Beweh rung
A-1140 Vienna, Hadikgasss 60 \wﬁg (Betondeckung) ,
Tel +43 1 897 53 33 e
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Europabricke
Checking period: 1997-no

WP3

Europabridge, at lunchtime Europabridge, at midnight
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Vienna Airport Approach Bridge RIS @
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Built in 1956
Widened in 1968
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Checking period: 2000-current

Risk assessment
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Presenter
Presentation Notes
Available data are from eleven different groups of files accumulated over a period of five years, March 2004 through April 2009, while the construction work was progressing. There were a number of changes in structural configuration, therefore, over this period [2]. 
Regardless of the history of various events happened on the structure, there is clearly a general trend of dynamic energy sift towards higher frequency range throughout the period (Figure 1).
Out of existing data files, the first 33 files were measured with the sampling frequency of 100 Hz and the last 37 files were at 500 Hz. When the sampling frequency was 100 Hz, any spectral information in high frequencies beyond 50 Hz would have been lost. An important issue is, if any meaningful engineering judgement could be made based only on the information of less than the cut-off frequency. The effects of sampling rate on the depicted spectral patterns were examined, because of this reason, based on the data of this bridge only from the last 37 files, by comparing the following two cases:
(A)  For Hz by re-sampling the data at Hz, namely every fifth points; and
(B)  For Hz based on the data available at Hz sampling.
Figure 2 and Figure 3 compare the normalized spectra and the cumulative distribution of both cases. It is obvious that (B) has much more information than (A). Transfer of energy to higher frequency range that took place between various events is clearly better recognized by the results of (B). The high spectral peaks started appearing in the higher frequency range after milling of the ramp started in April 2007, indicating a significant change of spectral pattern. In terms of the cumulative spectral energy , it is more clearly recognized by case (B) rather than (A), since presumably more and more energy is transferred to the frequency range beyond 50 Hz.
Note, however, that high frequency noise is also effectively cut off for the case of (A) due to low sampling frequency and it sometimes makes it easier to look at the colour pattern since the spikes caused by operational noise are reduced.
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