CI RI CRITICAL INFRASTRUCTURE Development of the Big Bridge Data Across the Conterminous U.S. for Deck Condition

RESILIENCE INSTITUTE Rating Prediction Using Machine Learning Algorithms

Author: Fariba Fard

A DEPARTMENT OF HOMELAND SECURITY CENTER OF EXCELLENCE :
Faculty Advisor: Dr. Zhenhua Huang

Homeland Security Challenge Ovutcomes / Results Conclusions and follow-up research

* Spatial data — information at different positions in one year

* Bridges are critical nodes 1n the U.S. transportation system Evaluation of models

*  11% of 600,000 bridges structurally deficient (ASCE, 2017) Binary classification model

* Spatiotemporal data — information over the years (Zhu & Wang, 2021)

. . . Random forest 99.7 %
* Submit National Bridge Inventory (NBI) to FHWA
* Bridge lengths > 20 ft visually inspected —$2.7 billion . Multiclass classification models Y
, , , 1 Random forest 60.3 %
* Developing machine learning models:
o | 2  XGBoost 58.9%
* Historical bridge data 3 Multilayer perceptron NN 50%
* Environmental data
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« Dependent Variables ., a2 13%

13.76% 12.41%

* Main design — important predictor variable in identifying bridge decks.

— * Contributing predictor variable in determining the deck condition rating: AC kn OWI e d eme n-l-s
4 : : :
— * Age or the number of years since the last major reconstruction
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. . % o L. R ef erences Homeland Security (DHS) Science & Technology (S&T) Directorate Office of
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+ Has a deck or not — Binary classification — Random Forest Institutions, administered by the Oak Ridge Institute for Science and Education
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