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2a. OVERVIEW OF WAVELET-GALERKIN MONTE-CARLO SIMULATION APPROACH

*This poster summarizes recent application of the Wavelet-
Galerkin (WG) approach to the stochastic simulation of
structural load, response and damage (SLRD) caused by
non-stationary wind loads.
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1. INTRODUCTION

a) Thunderstorm Downburst Intensity of a thunderstorm downburst is
SN dependent on various parameters, e.g. [3]:
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(Top) Photfograph of thunderstorm downburst captured by Jerry Ferguson,
helicopter reporter of Chopperguy Aerial Productions in Arizona, USA
(Source: http://chopperguy.com/phoenix-microburst)

Schematic showing the placement of the structure with respect fo the
thunderstorm’s path of travel

(Bottom) lllusfration of cross-section of thundersform downburst from Downburst intensification through space, ¥, = -500 m
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2b. WIND FIELD SIMULATION

3. STOCHASTIC ANALYSIS
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4. RESEARCH HIGHLIGHTS

 Digital simulation of the wind field of a thunderstorm downburst is feasible with space-time intensification
functions for amplitude of mean wind speed and random turbulence

 Wavelet-Galerkin approach yields significant savings in computational time for Monte Carlo simulation of
sfructural load, response and damage (SLRD) due to non-stafionary wind phenomena such as
thunderstorm downbursts

* Fragility curves and surfaces, using maximum mean wind speed of the downburst as an infensity measure,
illustrate system'’ likelihoods for exceeding structural limit states in stochastic analysis of SLRD

5. REFERENCES 6. ACKNOWLEDGEMENTS

[1] A. Latto, H. Resnikoff, E. Tenebaum, The evaluation of connection coefficients of compactly supported
wavelets, in: Proceedings of the French-USA workshop on Wavelets and Turbulence, Princeton University,
June 1991.

[2] T.-H. Le, L. Caracoglia, Computer-based model for the transient dynamics of a tall building during digitally
simulated Andrews AFB thunderstorm, Computers and Structures 193 (2017) 44-72.

[3] V. Le, L. Caracoglia, A preliminary examination of structural fragility for a cantilever structure subjected to a
thunderstorm downburst loading, in: Proceedings of the 13th Americas Conference on Wind Engineering
(ACWE13), University of Florida, Gainesville, Florida, USA, 2017.

[4] W. Cui, L. Caracoglia, Simulation and analysis of intervention costs due to wind-induced damage on tall
buildings, Engineering Structures 87 (2015) 183-197.

*National Science Foundation (USA), Grant CMMI
1434880, partial support from 2014 to 2018.

*Dr. Thai-Hoa Le (SOH Engineering, Burlington VT, USA),
for code development of Wavelet-Galerkin approach.




