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Earthquake Scenarios

https://earthquake.usgs.gov/scenarios/

CSZ Full Rupture Seattle Fault



Numerous Bridges

Region Number 
of Bridges

United 
States 620 k

California 26k
Washington
State 8.5k



National Bridge Inventory (NBI)
 Identification & Location
 Clearance
 Traffic
 Inspection
 Funding/Owner
 Limited Structural Info.

 Structure Type
 Material
 Maximum Span Length
 Deck Width
 Construction Year



Strategies
 Detailed Review of Bridge Drawings

 Labor intensive / difficult to automate
 Unclear or incomplete drawings

 General Curves Based on NBI (HAZUS)
 Missing key properties
 Large dispersion

 Rapid Visual Screening (Street View)
 External geometry

 Extrapolate from NBI with Machine 
Learning
 Start with key column properties



Overview of Strategy
National Bridge Inventory

(~8000 Bridges)
Detailed Bridge Database

(~800 Bridges)

Train 
Algorithm

Feature Importance

Target Properties

Implement
Algorithm



Column Type



Year Constructed

Construction of 
Interstate System





Spacing of Transverse 
Reinforcement

1971 San Fernando Eq.





Performance

AutoGluon Usually Best, Followed by Random Forests



Auto ML Algorithm Weights



Feature Importance



Application to Shear Failure Index

Shear 
Failure 
Index



Performance of Shear-Failure Index



Finding Shear-Critical Columns

20%→ 9%

80%→60%



Include L/D as Feature (Street-View)

20%→ 6%

80%→45%



Conclusions
 AutoGluon Best Performance Overall

 Repeated sampling (10)
 Tool for identifying best algorithms
 Tool for guiding pre-processing

 Performance Varied Greatly with Target
 Insights into highest contributions

 Predictions of Shear Failure
 Best at identifying subset of critical columns 
 Performance improved with added information
 Combine with StreetView?



Thank you
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