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Ozet

Bu calismada ger¢ek-zamanli (RT) Hassas Nokta Konumlama (PPP) ve gercek-zamanli Varyometrik
yaklasim (VADASE) yontemlerinin yatay yonlii dinamik davranislar1 gercek-zamanl olarak belirleme
uygulamalaridaki performansi arastirilmaktadir. iki gercek-zamanli yontemin anlhik olarak dinamik
deplasmanlar belirleyebilme yetenegini incelemek igin, tek eksenli bir sarsma tablasi kullanilarak 0.25
Hz ve 8.0 Hz araliginda frekans ve 5 vel0 mm genlik degerlerine sahip harmonik salinimlar, 1940 El
Centro, 1995 Kobe, 1989 Loma Prieta ve 1999 Diizce depremleri ve bunlara ek olarak, s6z konusu
yontemlerin kalici deplasmanlari belirleyebilme performansini test etmek igin adim fonksiyonlari
iretilmistir. 20 Hz 6rneklem araliginda Kiiresel Konum Belirleme Sistemi (GPS) gozlemlerine dayali
olarak elde edilen RT-PPP ve VADASE sonuglar1 Dogrusal Degisken Diferansiyel Transformator
(LVDT) sensorii ve rélatif konum belirleme teknigi ile frekans ve zaman alanlarinda karsilagtirilmastir.
Frekans alanindaki bulgular, iki ger¢ek-zamanli yontemin de harmonik salimmlarin tepe frekans
degerlerini basarili bir sekilde yakalayabildigini agikca gostermektedir. Zaman alanindaki analizler ise
dinamik deplasman degerlerinin VADASE teknigi ile RT-PPP yoOntemine kiyasla daha basarili
yakalanabilecegini ifade etmektedir. VADASE teknigi ile LVDT arasindaki farklarin Karesel Ortalama
Hata (KOH) degerleri 1.4 mm ile 6.00 mm arasinda degisirken, RT-PPP teknigi ile LVDT arasindaki
farklarin KOH degerleri 2.3 mm ile 11.6 mm arasinda degismektedir. Deprem testleri ve adim hareketi
testlerinin sonuglar1 ise VADASE tekniginin RT-PPP tekniginden daha giivenilir sonuglar sagladigini
acikea vurgulamaktadir. Calismanin sonuglar1 RT-PPP ve VADASE tekniklerinin miihendislik
yapilarinin ve sismik dalga formlarinin yatay yonlii dinamik davranislarim ger¢cek-zamanl olarak zaman
ve frekans alaninda basarili bir sekilde yakalayabilecegini ve gercek-zamanli yapi sagligi izleme ve
deprem erken uyar1 sistemlerine basaril bir sekilde entegre edilebilecegini gostermektedir.
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Abstract

In this study, the effectiveness of real-time (RT) Precise Point Positioning (PPP) and real-time
variometric approach (VADASE) methods in determining horizontal directional dynamic behaviors in
real-time applications were investigated. To examine the ability of both real-time methods to detect
dynamic displacements in real-time, harmonic oscillations with frequencies between 0.25 Hz and 8.0
Hz and amplitudes of 5 and 10 mm, 1940 El Centro, 1995 Kobe, 1989 Loma Prieta and 1999 Duzce
earthquakes were produced employing a single axis shake-table. Moreover, step functions were
produced to investigate the performance of both methods in determining permanent displacements in
real-time. RT-PPP and VADASE results obtained based on Global Positioning System (GPS)
observations at 20 Hz sampling rate were compared in frequency and time domains with relative
positioning technique and Linear Variable Differential Transformer (LVDT) sensor. The outcomes in
the frequency domain clearly show that both real-time methods can capture the peak frequency values
of the harmonic oscillations. Moreover, the findings in the time domain indicates that the dynamic
displacement can be captured more accurate employing the VADASE technique, compared to the RT-
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PPP method. The Root Mean Square (RMSE) values of the differences between the VADASE approach
and LVDT ranged from 1.4 mm to 6.00 mm, while the RMSE values of the differences between the RT-
PPP technique and LVDT are between 2.3 mm and 11.6 mm. The results of earthquake and step motion
tests clearly emphasize that the VADASE technique provides more reliable results than the RT-PPP
technique. The results of the study show that RT-PPP and VADASE techniques can capture the
horizontal directional dynamic behavior of engineering structures and seismic waveforms in real-time
in the time and frequency domain, and both methods have the potential to be successfully integrated into
real-time structural health monitoring and earthquake early warning systems.
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