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Miihendislik Yapilarinda Ger¢ek Zamanh Izleme: Saka m? Vizyon mu?
Real Time Monitoring of the Engineered Structures: Hoax or Vision?
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Ozet

Doganin etkileriyle basa ¢ikmaya ¢alisan insanoglu aslinda yaptiklari ile bir ikilem igine diismektedir.
Ihtiyaclar1 icin daha yiiksek, daha genis, daha narin yap1 sistemleri tasarlayip imal etmekle dogayla degil
bir bakima kendisiyle miicadele etmeye baslamistir. Gegen son birka¢ on sene, insanin sinirlarini
asmasimi ne kadar basardigin1 gérmesi gerektigini de ortaya ¢ikarmistir. Tasarim asamasinda kabullere
dayanan yap1 ve zemin Ozelliklerinin, insaat ve servis asamalarinda, 6zellikle afet seviyesindeki dis
etkilerin olugsmasindan sonra, giivenlik anlaminda izlenmesi Onemlidir. Teknolojik gelismeler
sonucunda giiniimiizde izleme araglar1 ve yoOntemleri c¢esitlik gostermektedir. Titresim altindaki
sistemlerin izlenmesinde ivmedlgerlerin kullanimi yiizyila yaklasan bir ge¢misi bulunmaktadir.
Dinamik-konum bagimsiz 6l¢liimlemeler igin ivmeolgerler uygun nitelige sahipken statik/dinamik-
konum bagmmli o6lgme gerektiren durumlar icin yetersizlik gostermektedir. Dolayisiyla yenilik¢i
araclarin kullanilmasi kagimilmazdir. Yenilik¢i ¢ozlimler, ilk anda saka izlenimi biraksa da vizyona
sahip arastirmacilart siirekli iyilestirme/gelistirmesine bagli olarak zaman iginde gegerli bir hal
almaktadir. Miihendislik yapilarinin izlenmesinde GNSS kullanimi bu duruma giizel bir 6rnektir. Birgok
karar vericinin 6nceleri degerini 6n goéremedigi GNSS, konum bilgisini gercek/gercege yakin zamanl
hesaplamalarla elde etmesi ve 6rnekleme sikliginin giderek artiyor olmasi sebebiyle yapr “sagligi”
izlemede biiylik bir potansiyele sahip olmustur. Bina, kule ve baca gibi yiliksek yapilar ile deprem
etkisini azaltmak amaciyla taban yalitimi bulunan hizmet yapilarinda titresimlerin izlenmesi ve buna
bagli olarak degisimlerin belirlenmesi giiniimiizde yapim/isletim sartnamelerinde yer almaktadir.
Kalitsal olarak ivmeodlgerlere genis yer veriliyor olsa da GNSS alicilariin da kismen yer verildigi
gorlilmektedir. Bu tiir binalarin ¢evrel sartlara baghi davranmiglarimin zaman igindeki degisimini
belirlemenin yolu ger¢ekten de konum-bagimli verilerin analiziyle miimkiin olabilmektedir. Bu agidan
bakildiginda GNSS 6l¢meleri potansiyelini gosterebilmektedir. Bununla beraber, 6nceleri “genis zaman
araliginda GNSS, dar zaman aralifinda ivmedlger verisi incelenmelidir” goriisii de giderek
zayiflamaktadir. Ornekleme sikhigmin artmasi, verinin elde edilmesi ardindan gergek/gercege yakin
zamanli islenmesiyle, deprem etkisi gibi dar zaman araliklarinda, GNSS 6lgmeleri, yap1 sagligi izleme
sistemlerinde tamamlayici niteliktedir. Pek tabi GNSS bilesenlerinin de kisitlamalar1 s6z konusudur.
Acik gokyiizii ve sinyal yansimalart bu kisitlamalarin basinda gelmektedir. Ancak, kisitlarin
farkindaligiyla ama vizyoner bir bakisla, giincelde bireysel kullanim1 yaygin olan konum temelli karar
verme aligkanliginin, tiim miihendislik yapilarinda izlemeye yonelik kullanimini diisiinmek ¢ok uzak
bir gelecek degildir.
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Abstract

Humankind falls in dilemma while overcoming with the nature’s threats. They struggle in a way by
themselves as higher, wider and slenderer structures designed and constructed to supply the society’s
demands. After couple of decades, it was needed to see how successful they are in exceeding the limits.
Monitoring the structural and soil characteristics assumed in the design phase is important during the
construction and service period, particularly following a disaster level extreme event. Because of the
technological developments, variety of the monitoring systems and methodologies are available at
present. Accelerometers in the vibration based structural monitoring has been used almost for a century.
Accelerometers are competent for dynamic-location independent measurements whereas they are
dissatisfactory in case of static/dynamic location dependent measurements. Thus, it is unavoidable to
use innovative equipment(s). Innovative solutions, at first hand might seem as “hoax”, but continuous

Gebze Teknik Universitesi, Harita Miihendisligi Béliimii http://tuik2022.gtu.edu.tr
Gebze Technical University, Department of Geomatics Engineering




® |
L ‘r@ﬂ‘ Tiirkiye Ulusal Jeodezi Komisyonu 2022 Yili Bilimsel Toplantisi, 02-04 Kasim 2022, Gebze

GEBZE! 0%
CEEZERN TUIK Turkish National Geodesy Commission 2022 Scientific Meeting, 02-04 November 2022, Gebze

improvement/development by visionary researchers makes them applicable. Use of GNSS in the
engineered structures monitoring is a well-deserved example to this argument. Even tough numerous
decision makers could not envision the significance of GNSS in early stages, real/near real time process
and increasing sampling rates increases the GNSS’s potential in utilizing as part of the structural
“health” monitoring. Currently, construction and operation specifications of the high-rise, tower,
chimney type buildings and base-isolated service structures features the vibration monitoring and
change detection. As a legacy, accelerometers are widely referred in the sensor list, but GNSS receivers
also rarely given place. However, these sort of buildings are prone to long-term variation of the ambient
changes those can be determined through the location-dependent data analysis. Giving credit to such an
analysis, GNSS measurement exhibits its real potential. In addition to that, the principle of “using GNSS
and accelerometers in long- and short-term measurements” have been gradually phasing out. Increment
in the sampling rate and real/near-real time data process makes GNSS receivers as complimentary utility
for the monitoring system in the short-term periods such as earthquakes. Inherently, GNSS receivers
have certain limitations, namely, open sky-view, multipath effects. For the visionaries who are aware of
these limitations, the idea of location-based decision-making, which is popular as personal habit, at the
majority of the ordinary engineered structures should not be considered as far in the future.
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