
4. Impact
Value Proposition

The unique feature about my innovation/research is: 

Performance-based engineering for downbursts and tornadoes

This addresses the problem of: 

Damage and risk assessment for nonstationary windstorms to promote: 

1. Sustainability and cost-effectiveness of structures

2. More risk informed-decision making

➢Hazard curves describe the likelihood 

of those conditions

➢Determined from historical datasets

➢Describe the environmental 

hazard parameters for a 

locale (Oklahoma)

Examples:

• Tornado size

• Downburst intensity

➢Performance-based engineering ensures a 

structure meets performance objectives 

to prevent:

• Interstory drift

• Motion perception

• Operation of elevators

➢Thunderstorm downbursts and tornadoes are intricate 

windstorms

• Traditional approaches to wind engineering only 

consider synoptic, stationary systems (e.g. hurricanes)

• Downbursts and tornadoes are non-synoptic (much 

smaller in size) and difficult to analyze

• Analysis is mired with uncertainty
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➢ Implement performance-based engineering in a 

framework that assesses the risk and 

consequences from downbursts and tornadoes

OBJECTIVE

➢Choose and analyze a target 

structure

• Monopole, “plate” structure

• Tall building (CAARC)

➢Calculate probability of failure 

𝑃𝑓 , and assess losses

▪ With respect to performance 

objectives

▪ And also hazard parameters 

or intensity measures (IM)

➢ Fragility surfaces, FT describe the likelihood that 

the structure will fail under specified conditions

➢Generated through Monte Carlo simulations

➢ Integrating the two components 

together provides us with the 

probabilities of failure, Pf

Relative life-cycle cost curves 

predict the expenditures needed 

to repair the structure to fully 

functioning capacity after a 

downburst or tornado
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