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Using the typical approach can become very complex
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DS-based Approach
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There is an alternative
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EDPs are sampled from Demand-Intensity models
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Let's test it with an example
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Now, for the actual EDP-based assessment...
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Now, for the actual EDP based assessment...

EDP-based Approach D) e = 106 - InSage(T) +0.57
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2) Sample a set of correlated or uncorrelated EDP
residuals for all buildings

* Correlation calculated for building a and building b as:
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Repeat 500,000 times to get loss exceedance curves
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How realistic are this results?

Assign a random building and

Use as-recorded ground motions
perform NLTH analyses

Check actual damage states
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Much more realistic!
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Q Probability of exceeding real loss (2.3M USD):
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Conclusions

* Incorporate the response correlation at an EDP level is simpler than at a DS level

* Results of both approaches can be analogous if done rigorously

* Response correlation can significantly impact the results of the assessment

* Incorporating Response correlation results in more reliable loss-distribution tails

ROSE

es School

Mejia, Tomas; O’Reilly, Gerard J. (2026) “Accounting for Structural Response Correlation in EDP-Based
Scenario Seismic Risk Assessment”, 18th European Conference on Earthquake Engineering, Berlin
Germany.

n, Ministero - s o Y
3 dell’'Universita The work presented in this paper has been developed within the framework of the project ‘Dipartimenti di Eccellenza 202 3-

%\;;(; e della Ricerca 20277, funded by the ltalian Ministry of Education, University and Research at IUSS Pavia.




	Slide 1: Accounting for structural response correlation in EDP-based scenario seismic risk assessment
	Slide 2: What is Response Correlation?
	Slide 3: Using the typical approach can become very complex
	Slide 4: There is an alternative
	Slide 5: EDPs are sampled from Demand-Intensity models
	Slide 6: Let’s test it with an example
	Slide 7: Now, for the actual EDP-based assessment…
	Slide 8: Now, for the actual EDP based assessment…
	Slide 9: Repeat 500,000 times to get loss exceedance curves 
	Slide 10: How realistic are this results?
	Slide 11: Much more realistic!
	Slide 12: Conclusions


    ln ⁡  E D P |   ln ⁡  I M ∼ N (  𝜇    ln ⁡  E D P |   ln ⁡  I M   ,   𝛽 )


    ln ⁡    E D P |   ln ⁡    I M =


   𝜇    ln ⁡  E D P |   ln ⁡  I M +   𝜀   𝛽  


  𝜀


  ∼ N ( 0 , 1 )


   𝜇    ln ⁡  E D P |   ln ⁡  I M  typ = 1 . 06 ⋅ ln     Sa  avg  ( T ) ⁡  + 0 . 57


    ln ⁡    E D P |   ln ⁡    I M =  𝜇    ln ⁡  E D P |   ln ⁡  I M  typ + 0 . 282   𝜀    


   𝜌  a , b   ( h,  ∆ T , ∆   S a y ) =      ℯ     (  −    h   c 2 )   c 1    (     c 3 .  ℯ   (  −     ∆ T   c 4 )   + ( 1 −  c 3 )    ℯ   (  −     ∆   S a y   c 5 ) )

