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Relevance of simulated GMs to engineering domains

Inform and support PBEE
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Enable true site-specific evaluations of earthquake structural E
i amplitudes



Validation methodologies
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Proposed 4-step methodology
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Step 1 — Real records selection
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(Baker and Shahi, 2011)

O The variability resulting from the uneven sampling of earthquakes was
evaluated with a linear mixed-effects model



ref

sim/Sa

Sa

S|m/asaref

oSa .

1.5

Step 2 — Distribution of IMs for the two separate components
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Step 3 — Distribution of Building Response Proxies

Q Inter-period correlation
O Ground-motion polarization

O Ground-motion significant duration
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Step 4 — Distribution of building response from FEMs
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The San Francisco Bay Area Case Study

The same validation approach was extended to a real domain representing the San Francisco Bay Area to simulate 8
M,, 7 Hayward Fault earthquakes.
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Simulations by Arthur Rodgers and Arben Pitarka

Petrone, F., Abrahamson, N., McCallen, D., Pitarka,A., Rodgers, A., Engineering Evaluation of the EQSIM Simulated Ground-Motion Database:
The San Francisco Bay Area Region, Earthquake Engineering and Structural Dynamics (under review)
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SFBA ground-motion validation (snapshot)

PSA and ground-motion significant duration
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Simulation-Based Site-Specific Analysis

Can simulated ground motions enable true site-specific analyses?
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Simulated Ground-Motion Selection

How do we select simulated ground motions?
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Concluding remarks

O Current research is expanding the proposed 4-step methodology to explicitly incorporate
ground-motion features affecting the response of long-period structures (e.g., pulse-like
components).

O Current efforts are extending the site-specific analyses to the entire San Francisco Bay Area
region to investigate the effect of the site-specificity enabled by physics-based ground-
motion simulations on structural design and assessment at the regional scale for multiple
building typologies.

O Future work will further investigate the ground-motion variability deriving from purely

uncorrelated ruptures where multiple parameters are made to vary (e.g., randomization of the
slip distribution seed, hypocenter, rupture speed, risetime, etc.).

Thank you!



