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Current Directions

➢ More physics-

informed (satisfying 

dynamic equation).

➢ 100 sample models 

per cluster to 

represent building to 

building variability

➢ Incorporate XAI for 

interpretability

https://jfayaz.github.io/ 

SMF Buildings Details

❑ 2 to 20 storied SMF buildings

❑ 3 to 8 bays 

❑ FE models based on FEMA-P695 

and Torres-Rodas et al (2018)

❑ Randomly simulated 10,000 

variations for each SMF building

❑ Internal columns and externals 

columns at each story are same

❑ Beams at each floor are same

❑ Structural members change every 2 

stories

SMF Building

Randomization algorithm

SMF Building Generation Algorithm

For each SMF, 10000 

models are simulated

Pushovers are clustered as per their period, ductility 

capacity, overstrength factor, and yield strength

From each 

cluster, 20 

models are 

randomly 

sampled for 

NLTHA

2000 GMs are undersampled 

from the NGAWest2 database

No. of NLTHA 

for each SMF

=
𝐾 𝑐𝑙𝑢𝑠𝑡𝑒𝑟𝑠 

×
20 𝑚𝑜𝑑𝑒𝑙𝑠 

×
2000 𝐺𝑀𝑠

Correlations 

between 

EDPs

Correlations 

between 

predicted 

EDPs

✓ EDP correlations are 

maintained in predictions

✓ EDP predictions are stochastic 

with high prediction power

MAP 𝑅𝑎𝑣𝑔
2 = 0.92
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❖ Surrogate models for SMFs using domain-informed Bayesian ANNs.

❖ Hierarchical variabilities are inherently accounted within the model leading to 

stochastic predictions rather than point estimates.

❖ Carefully clustered and sampled SMFs based on dynamic properties. 

❖ Models based on > 1M NLTHA  with 2000 ground motions.
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