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Hazard Model: E.g., Hurricane Simulation



Hazard Model



Hazard Scenarios –Vs – Hazard Maps



Hazard Scenarios –Vs – Hazard Maps
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P(IMA ≥ 0.6) and
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Hazard-Consistent Scenario Selection
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Hazard Quantization: The Idea
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Hazard Quantization: Example Applications
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Hazard Quantization: Application to Building Portfolio
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Hazard Model: Scenario Selection by Hazard Quantization
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Hazard Model: Scenario Selection by Hazard Quantization



Hazard Model: Scenario Selection by Hazard Quantization
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Fragility Curves

𝐹𝑟𝑎𝑔𝑖𝑙𝑖𝑡𝑦 = 𝑃 𝐶 < 𝐷 𝐼𝑀 = 𝑖𝑚



Bolted  Connections
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Tower  Fragility:  Wind Loads



Tower  Fragility: Loads from Conductor Cables



Conductor  Cable  Dynamics



Conductor  Cable  Dynamics



Tower  Fragility: Loads from Conductor Cables



Loads from Conductor Cables



Conductor  Cable  Fragility



Tower  Fragility:  Bolted Connections



Tower  Fragility:  Bolted Connections



Tower  Fragility:  Progressive  Collapse
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Hazard Model: Hurricane Simulation



Hazard Model: Example Scenario



System  Model



System Analysis



Hazard Model: Example Scenario
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Hazard Model: Example Scenario
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System Reliability



System Functionality



System Functionality



System Recovery

1. Remove failed lines 
according to structural 
failure model

Algorithm

2. Determine sub-grids

3. Check generator in sub-grids 
and perform ACOPF 

4. Load shedding 

5. Compute unmet demand for 
the network
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Conclusions
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An Academia – Industry Consortium
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CERCat  Faculty



CERCat  Members



CERCat  Value  Proposition
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Bocchini Research Group @ Lehigh
Main topics
▪ Computational 

simulation
▪ Probabilistic 

modeling applied to 
civil engineering

▪ Infrastructure and 
community 
resilience

▪ Catastrophe 
modeling

Members (13 scholars)
▪ 1 Research Scientist
▪ 1 Postdocs
▪ 6 PhD students
▪ 2 Master student
▪ 2 undergraduates
… and 1 advisor



Thanks to Our Sponsors



Thanks to Our Host



Thank you
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