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1. Opportunity

> Thunderstorm downbursts and tornadoes are intricate » Performance-based engineering ensures a
windstorms structure meets performance objectives

. Traditional approaches to wind engineering only to prevent:

consider synoptic, stationary systems (e.g. hurricanes) » Interstory drift
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Tornado Loads on Monopole Structure

Downburst: Fragility cut at Fr = 0.5
70 — | . . 84.6
60 1728 @
=1
~ @ S0 F 61 3 |
LL| = ‘\ - - |S >
oo - 40 = S oo -~ 493 - ~
= : 5 ~
& =30+ 37.8 & &
AN = A
I - - —Le & Caracoglia (2017) =) —
20 —— Abd-Elaal et. al (2013) 26.8 M =
= Cui & Caracoglia (2015) .S
10 ' ' ' | 16.9 =
-10000 -8000 -6000 -4000 -2000 0 = 1076 | | | | | |
Xo [m] O30 40 50 60 70 80 90 100

» Integrating the two components
together provides us with the

. _ Tornado, Kuo-Wen: Y, = 0 m Downburst, Abd-Elaal et al.: Yy = 0 m
probabilities of failure, P, CAARC, ¢ymas : T = 0.458 m CAARC, e : T = 0.458 m
tornado downburst
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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
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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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Accumulated relative costs
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