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ABSTRACT: In this work, we report on field measurements of a flexible pylon under the 

influence of external loads for the purpose of developing a structural health monitoring system 

capable of operating continuously and in remote mode. The basic idea behind such a system is 

to use the minimum number of sensors, enhanced with structural analysis capabilities, so that 

the continuously generated streams of data can be processed locally. These data streams could 

contain kinematic and/or stress variables as functions of time and would be remotely 

transmitted to a central processing unit for further evaluation. This will happen only if a 

preliminary evaluation of the data indicates that there is a strong possibility that the monitored 

structure is showing signs of overloading resulting in localized damage. In that case, a 

maintenance crew would be sent to inspect the structure in question more thoroughly. The entire 

procedure can be placed within an artificial intelligence environment in the form of an expert 

system that could outline a repair and rehabilitation protocol. Among the loads under 

consideration could be wind, temperature and ambient vibrations due to traffic. It is believed 

that in the near future, structural health monitoring will play a pivotal role in helping ensure the 

safe and continuous operation of infrastructure systems such electric power lines, 

telecommunication antennas, natural gas pipelines and bridges.   
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1 INTRODUCTION 

 

Structural health monitoring (SHM) has emerged over the last few decades as a protocol for 

gaining insights into the operating condition of civil engineering infrastructure [1-3]. To this 

end, it is important to be able to describe the current operating state of either a structural system 

or a structural component from data recovered by continuous monitoring over time. This way, 

system identification procedures can be used to yield estimated numerical values for key 

structural parameters that will be taken into account by engineers responsible for the operation 

of civil engineering infrastructure [4,5] when deciding on issues of repair, retrofit and 

rehabilitation. Since data collection from vibrating structures is common practice in SHM, 

several system identification methods have been developed over the years for investigating and 

quantifying their transient response [6-8]. More specifically, the basic technique available is 

experimental modal analysis, which computes estimates of dynamic properties such as natural 

frequencies, mode shapes and damping ratios of lightly damped structures under 

environmentally induced dynamic loads through processing of both input and output data. More 

recently, operational modal analysis (OMA) methods have been drawing increasing attention, 

owing to the relatively low implementation cost and negligible interference with the operation 

of the structures monitored [9,10]. In contrast to experimental modal analysis, which uses the 

input-output relationship for extracting dynamic properties, OMA typically builds upon output-

only methods that are employed for system identification and damage detection.  
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