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ABSTRACT
In this chapter, a study on the effects of transforming wind speed data, from
a time series domain into a frequency domain via Fast Fourier Transform
(FFT), is presented. The wind data is first transformed into a stationary
pattern from a non-stationary pattern of time series data using statistical
software. This set of time series is then transformed using FFT for the main
purpose of the chapter. The analysis is done through MATLAB software,
which provides a very useful function in FFT algorithm. Parameters of
engineering significance such as hidden periodicities, frequency components,
absolute magnitude and phase of the transformed data, power spectral
density and cross spectral density can be obtained. Results obtained using
data from case studies involving thirty-one weather stations in Malaysia show
great potential for application in verifying the current criteria used for design
practices.
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INTRODUCTION
In the design of civil engineering structures, the effects of the natural environment

on these structures have to be taken into consideration. Some examples of these are
the effects of wind, current and waves on offshore structures; and the effects of wind
and seismic activities on buildings. This chapter focuses mainly on the effects of wind
on buildings. The parameter of interest in the design and construction of a structure
is the design wind speed. This can be obtained from fundamental principles backed
by verification through field studies of the dynamic characteristics of the structure.
In many cases involving large structures, the input force cannot be created at will
or be controlled. This shortcoming is overcome through ambient vibration testing
and the use of Fast Fourier Transform (FFT) to convert the raw wind data into wind
loads.

The chapter starts with a review of the general effects of wind on structures and
the inhabitants. The parameters used in the design of structures including buildings
are discussed. It is shown here that Fast Fourier Transform (FFT) which include
Power Spectral Density (PSD), Cross Spectral Density (CSD) and Turbulence
Intensities (TI) can be applied to derive the design parameters and subsequently,
improve a wind code for structures. Examples of early studies on wind loads are
given, and the limits of tolerance for civil engineering structures and the inhabitants
therein are mentioned. It is noted that the criteria for design are more concerned with
the human tolerance rather than the structural tolerance. In the design of structures,
there is a need for a full understanding of the effects of wind at each stage of
construction since the tolerance for the final structure could vary appreciably with
the tolerance at each intermediate stage of the structure during construction.
Vibration effects due to wind on structures are given, and examples of vibration
effects on mechanical structures are also given as a comparison.

Methods of structural analysis and structural monitoring including vibration
analysis and modal analysis are mentioned. Field tests including forced vibration
methods as well as ambient vibration methods are described. Factors affecting the
design of structures as well as the incentives to better understand the complex
effects of wind on structures result in the approach to simplify these effects into
components. These components can then be utilized in defining design wind speed
and deriving design wind load, which can be used to develop the local design wind
code for civil engineering structures such as buildings.

The analysis using FFT in this chapter can be taken one step further through
frequency response function (FRF). FRF is the ratio of the output response to the
input excitation force. This measurement is typically acquired using a dedicated
instrument such as an FFT analyzer or a data acquisition system with software that
performs the FFT. The input data in this case would be the measured wind speed
using several anemometers, which can be converted into dynamic pressure



 

 

18 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/design-wind-speeds-using-fast/6844

Related Content

Artificial Neural Network (ANN) in Network Reconfiguration for Improvement

of Voltage Stability
Dipu Sarkarand Joyanta Kumar Roy (2020). Deep Learning and Neural Networks:

Concepts, Methodologies, Tools, and Applications  (pp. 174-198).

www.irma-international.org/chapter/artificial-neural-network-ann-in-network-reconfiguration-for-

improvement-of-voltage-stability/237872

Wavelet Transform-Based Soft Computational Techniques and Applications

in Medical Imaging
Shabana Uroojand Satya P. Singh (2016). Problem Solving and Uncertainty Modeling

through Optimization and Soft Computing Applications (pp. 339-363).

www.irma-international.org/chapter/wavelet-transform-based-soft-computational-techniques-

and-applications-in-medical-imaging/147098

An Action Guided Constraint Satisfaction Technique for Planning Problem
Xiao Jiang, Pingyuan Cui, Rui Xu, Ai Gaoand Shengying Zhu (2016). International

Journal of Software Science and Computational Intelligence (pp. 39-53).

www.irma-international.org/article/an-action-guided-constraint-satisfaction-technique-for-

planning-problem/172126

Application of Machine Learning Techniques for Railway Health Monitoring
G.M. Shafiullah, Adam Thompson, Peter J. Wolfsand A.B.M. Shawkat Ali (2012).

Machine Learning: Concepts, Methodologies, Tools and Applications  (pp. 2044-

2067).

www.irma-international.org/chapter/application-machine-learning-techniques-railway/56241

Machine Learning and Value-Based Software Engineering
Du Zhang (2009). International Journal of Software Science and Computational

Intelligence (pp. 112-125).

www.irma-international.org/article/machine-learning-value-based-software/2789

http://www.igi-global.com/chapter/design-wind-speeds-using-fast/6844
http://www.igi-global.com/chapter/design-wind-speeds-using-fast/6844
http://www.irma-international.org/chapter/artificial-neural-network-ann-in-network-reconfiguration-for-improvement-of-voltage-stability/237872
http://www.irma-international.org/chapter/artificial-neural-network-ann-in-network-reconfiguration-for-improvement-of-voltage-stability/237872
http://www.irma-international.org/chapter/wavelet-transform-based-soft-computational-techniques-and-applications-in-medical-imaging/147098
http://www.irma-international.org/chapter/wavelet-transform-based-soft-computational-techniques-and-applications-in-medical-imaging/147098
http://www.irma-international.org/article/an-action-guided-constraint-satisfaction-technique-for-planning-problem/172126
http://www.irma-international.org/article/an-action-guided-constraint-satisfaction-technique-for-planning-problem/172126
http://www.irma-international.org/chapter/application-machine-learning-techniques-railway/56241
http://www.irma-international.org/article/machine-learning-value-based-software/2789

