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Related Science

RTK-GPS has been introduced for the structural monitoring and identifi ca-

tion of dynamic characteristics of major fl exible civil engineering structures 

such as cable bridges, antennas, and other structures (Nickitopoloulou et 

al., 2006; Pytharouli et al., 2006). However, very little is known about the 

characteristics of structures or the accuracy range that can be surveyed. To 

overcome this problem, we made systematic experiments in which oscilla-

tions of known, computer-controlled characteristics were recorded by GPS 

and subsequently analyzed using fi ltering and spectral analysis software based 

on least squares mostly to account for outliers and discontinuous data sets 

(Pytharouli and Stiros, 2007). Experiments were limited to linear oscillations 

with frequency and amplitude within the range 0.05 to –4 Hz and 0.5 to 

3cm. Our analysis revealed that the potential of GPS to record oscillations 

depends on the trade-off  between amplitude and frequency of the oscillation 

(Figure 1a; Psimoulis and Stiros, 2006), and that frequencies up to 4 Hz can 

accurately be determined (Figure 1b).

Moreover, fi eld measurements in real structures were made to permit a 

further refi nement of techniques for the analysis of data and to overcome 

problems such as the multipath and the changing satellite geometry ef-

fects. When possible, GPS measurements were supplemented by recordings 

of robotic theodolites (RTS). Results are very promising. For instance, the 

analysis of the response of a historical short-span bridge (single span opening 

30 m; Figure 1c) to passing trains permitted measurement of its dominant 

frequency (Figure 1d).
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Figure 1 a) Combinations in amplitude and frequency (shaded areas) of oscillation monitoring by GPS off ering optimum accuracy and b) spectrum of GPS 

timeseries showing remarkable agreement between computed and “real” 4 Hz values. Th e horizontal line expresses the 95% confi dence level. c) GPS monitoring 

of the Gorgopotamos Bridge in central Greece.

Figure 2. Spectrum of the GPS-recorded response 

of the Gorgopotamos bridge to a passing train.


