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Scope and Motivation

EN1998-1-1:2024 introduces reliability-based targets (Annex F).
Current formulation > uniform reliability, not uniform risk.
Hazard curve slope k is critical for real risk consistency.
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Schematic of the different elements for calculating the mean
annual Limit State (LS)-exceedance frequency, fis.
f1s(im) denotes the PDF of the fragility function.
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Required median performance factor ;,5,cc as a function of hazard slope k for

different total fragility dispersions Sz, for CC2, SD Limit State. With b = 1.0
(equal displacement), the reference value in AnnexF (Bs, 1s = 0.6, with f; = 0)
yields a slope-neutral outcome, approximating a uniform-reliability design.

Simplified Workflow Diagram:
Inputs: Code targets (f, Py), hazard slope k, fragility (Br)

Process: Hazard & fragility - Target performance factor y; ;s cc

Outputs: Verification KPI for design/assessment
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Two Approaches:
Approach A (Median hazard):

Routine design > hazard slope + aleatory uncertainty only

Approach B (Mean hazard):

Robust » hazard slope + aleatory + epistemic uncertainty
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The workflow proceeds from code targets (Steps 1-3), through hazard and fragility models (Steps 4-8), to final risk verification (Steps 9-10) to finally compute the factory, ;scc

Workflow of the risk-targeted verification procedure, showing the connection between hazard curve, structural capacity, and target probability of exceedance of EN 1998-1-1 Zoy
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Results & Insights

1. Target performance factor y; ;5 c¢ is a KPI linking hazard, uncertainty & performance
2. Engineer checks compliance with y_(t,LS,CC) (easier than B, 15 cc)
3. Uniform reliability # uniform risk > local slope k matters
4. Enables rational design verification & retrofit strategies
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Maps of Required Target Performance Factor (y;,.s,cc) for SD Limit State, CC2, fs, .s = 0.6.

(Left) Median-Based Target (¥,.s,cc) calculated with 12‘1‘
(right) Mean-Based Target (¥, .5 cc) calculated with I?,Z and By = 0.4.
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Case Study: L'Aquila retrofit path

The table shows the initial “As-Is” performance and
how itis improved first by enhancing knowledge (8y)
1.96 and then by implementing physical upgrades (yg).
The final performance is expressed in terms of the
risk-consistent return period (Te).
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