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Introduction

» Reliability assessmertf existing structures different from
structural design (expensive safety measures, loweking life)

» Target reliability levels needed for theobabilistic assessment
or adjustments gfartial factors

» |ISO 13822 - possibility to specify the target rbligy levels by
optimisationof the total cost related to a remaining workirig li

» The present contribution:
- overviewof the target reliabilities in codes
- application of cosbptimisation

Model structure - existing building with the remaining working life
of 15 or 30 years, moder ate costs of safety measures and
moder ate failure consequences
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Target reliability indice S

(example - remaining working life = reference period = 15 years, Ultimate Limit State)
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Cost optimisation at the time of assessment
* Cost of foreseemspections and maintenance assumed to be
influenced by decision parametémsignificantly

* Repair cost cost ofimmediate(andfuture) repairs:
- C, - costs independent of
- C,,— marginal cost per unit af

* Failure costC;:
- directconsequences - cost of repair or replacement
- indirect consequences (economic, societal, environmental)

E[Co(tud)] = Co + Cpyx d + E[C(t.0)]

Optimisation from the perspective of an owner ottktructure
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Requirements on human safety
* Steenbergen & Vrouwenvelder (2010) - maximpimabability to

Decision on repair

(t, = 15 yearsC;/ C, = 20,C;/ C,, = 1000, discount rate 0.03)

becomeavictim of structural failure 1€ per year Ciot/ Crn Adt)
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Reliability level below which structure is repaired
(t, = 15 years(C;/ C, = 20,C;/ C,, = 100)

An example of a generic member
* Resistance ratid, of the design resistanteforethe repair over

the resistance required by Eurocodes for new sirest Cot/ Coy Adt)
7 T T T T 5
* Resistance ratid of the design resistanedter the repair over the [Co+ C., d+EC,d)]/C
resistance required by Eurocodes (decision paranete 6 0 i ‘ : i 4.5
* Probabilistic assessment 5 : -7 B 4
Z(X.1) = KgR(d) =K [G + Q()] 4l i LT 35
Variable Sym. Dist. my /% Vy 3 H cl? /E;O, 5
Resistance R LN 13 015 ,| i S e
Permanent load G N 1 0.05 : \ Ly 2.5
Impc_)sed load (50 yga_rs)* Q, GU 06 035 1+ 5 |9
Resistance uncertainties Kz LN 1.2  0.15 2, : E(Cr.do) / G ~156
Load effect uncertainties Kz LN 1 0.1 0 =—— 1.5+
- — . 0.4 0.5 0.6 0.7 0.8 09 1
modified with respect to, + human safety criteria d, d,
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Optimum repair strategy Conclusions of the study

t. = 15 years, independent 6f/ C . . . L
\ y P 11Co * It is uneconomicalto require the same target reliabilities for

Bt Bs existing structures as for new structures.
5

4.5
4| Adhigh conseq.)
———————————————————————————— » Directandindirect failure consequenceshould be taken into
account in the optimisation.

I
Boo(15 V)= £,,(30 v.) « Two target levelare distinguished — the minimum level below
P " which a structure should be repaired and optimwl lor repair.

3.5

3 B.{medium conseq.) * Minimum levels fornuman safetyshould be respected.
25 15 years .{low conseq.) | * The target reliability Ie\_/els are primar!ly depem_ on thdailure
P ikt it etttk ekl consequenceandmarginal costper unit of a decision parameter.
15 30 years * Repair costs independent of the decision paranret@aining
10 100 1000 10 106 108 working life and discount ratio aftess significant
C/C
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Overview of target reliabilities for the Thank you for your attention
model structure
In some cases optimization is very
Code, method Remaining working life _ ; difficult
15years| 30 yeard . 0 el S
EN 1990 4.1 4.0 ‘ =
ISO 13822 3.8 3.8 B’ 4
ISO 2394 3.1 3.1
NEN 8700 2.5 2.5
Allen (1993) 3.0 3.0
Optimisation - minimurrj
acceptables 33 31 :
Optimisation - optimum 35 35 : .
repair ' ' The Charles Bridge in Prague — 650 years

A new repair just being executed
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