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Engineering geodesy was the first discipline to perform monitoring measurements on large scale ob-
jects. Within the last two decades many other disciplines introduced monitoring measurements embraced
under the name of structural health monitoring. Structural health monitoring encompasses almost any
type of structure, being a mechanical structure like an airplane, a civil engineering structure like a sky-
scraper or a natural phenomenon. The goal of structural health monitoring is to provide information about
the state of health of a structure.

This article discusses the role of engineering geodesy in the context of structural health monitoring.
Due to the black box characteristic of today's instruments, measurements can be made by virtually every-
one. However, it shall not be overlooked that engineering geodesy developed core competencies in the
planning of monitoring measurements and the analysis of monitoring data within the last 100 years.
These competencies have to be promoted confidently in order to secure and increase the role of geod-
esy.
A second aspect which is discussed in the paper is the extension of the measurement space from
measurements on the surface of an object to embedded measurements within an object. In order to de-
termine the complete deformation behavior of an object internal and external deformation measurements
are needed. Traditional strongholds of engineering geodesy are external deformation measurements us-
ing well established instruments like total stations or GNSS receivers. In modern monitoring solutions
these measurements have to be complemented with internal measurements made for instances with em-
bedded fiber optic sensors. Currently available sensors and analysis methods are discussed in this paper.

In a final section the current trend from monitoring which only observes occurring deformation to object
control is discussed. Monitoring examples of high rise buildings are given to highlight how monitoring in-
formation can be used to actively change building parameters or steer the construction process.*

UHxeHepHasi eeode3usi bbina nepeas oucyurnsuHa Orsl 8bIMOJIHEHUS MOHUIMOPUH208bIX U3MepeHul
Ha KpyrHbix 06bekmax macwmabe. B meyeHue rnocriedHUx 08yx decsamusemul MHozaue dpyaue oucyu-
MAUHbI 88€0€HbI MOHUMOPUH208bIX U3MepeHul 0bHs1 nod HasgaHUeM CMmpyKmMypHO20 MOHUMOpPUHaa
300po8bs. CmpyKmypHble MOHUMOPUH2a 300p08bsi 8K4Yaem 8 cebs npakmudecku mobou mun
CMPYKMypbl, A6/155Cb MexaHU4ecKoU CmpyKmypbl, KaKk caMosiem, epaxx0aHCKoe UHXEHEepHOe Coopyxe-
Hue, kak Hebockpeb umnu npupodHoe ssreHue. Llenbo cmpykmypHO20 MOHUMOpPUH2a 300p08bs S8-
nissemcs npedocmasrieHue UHgopMayuu 0 COCMOSIHUU 300P08bs CIMPYKMYPBbI.

B daHHOU cmampbe paccmampueaemcsi posib UHXeHEepHOU 2e00e3uu 8 KOHMeKcme CmpyKmypHbIX
MOHUMOpUHaa 300p08ksi. N3-3a xapakmepHOoU YepHOU KOpObKe UHCMPYMEHMOo8 Ce200HAWHEe20, UsMe-
peHusi Mmo2ym bbimb cOeriaHbl npakmu4ecku 0515l Kax0020. Tem He MeHee, OHa He 0oskHa 3abbieama,
Ymo UHXeHepHasi 2eode3usi pa3pabomaHbl KMoYeablie KOMIemeHyuuU 8 rniaHuposaHuu MOHUMOPUHaa
usMepeHusi U aHanu3sa 0aHHbIX MOHUMOpPUH2a 8 meyeHue rnocnedHux 100 nem. Smu npogeccuoHarib-
Hble Kayecmea, Komopbie 6yOym rpeorioXeHbl y8epeHHO, Ymobbl obecriedums U 08bICUMb POJib
eeodesuu.

Bmopou acriekm, komopabil obcyxdaemcsi 8 cmambe rpodneHue UsMepeHusi npocmpaHcmea u3 u3-
MepeHull Ha rnogepxHocmu obbeKkma 8CmpoOeHHO20 U3MepeHUs 8 rpedesnax obbekma. s mozao 4mo-
6b1 onpedeniumb rosnHyt rnogedeHue deghopmayuu obbekma 8HYMpPEeHHEe20 U 8HEWHe20 U3MepPeHUs
Oepopmayuu He mpebyemcs. TpaduyuoHHbIe OrIoMOo8 UHXeHEepHoU 2eode3uu 8HEWHUE U3MEPEHUS
Oeghopmayull ¢ MOMOWbK XOPOWO YCMaHOB/IeHHbIe UHCMPYMEHMbI, Makue Kak 3/1IeKMpPOHHbIE maxeo-
mempbl u GNSS npuemMHuUKkos. B cospemeHHbIX peweHuUl MOHUMOPUH2a 3mux U3MepeHUli OOITKHbI
6bImb OOMOSIHEHbI C 8HYMPEHHUMU U3MePEHUSIMU Ot 9K3EMI1/Isip08 CO 8CMPOEHHbLIM 80JI0KOHHO-OI1-
muyeckux 0amyukos. [JocmyrHble 8 Hacmoswee 8pems 0am4yukos U Memodos aHanu3a, paccmampu-
garomcs 8 amol cmamee.

B 3aknrodumernsHoMm pasdenie meKkywuli mpeHd om MOHUMOPUHaa, Komopbil mosbKko Habnodaem
npoucxodswue deghopmayuu obbekma yrnpasneHuss paccmampusaemcs. MoHUmMoOpuUHa npuMepsb! 8bi-
COMHbIX 30aHuli rpueedeHbl 8bI0eqIuUMmb Kak MOHUMOPUHE UHGhopMauusi Moxem 6bimb UCMonb308aHa
0111 aKmuBHO20 U3MEeHeHUSs napamempos 30aHull unu yrpassisme rnpoyeccoMm cmpoumesibcmea.
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* I'IepeBop, TeKCTa ocyLllecCTBJ1eH C NOMOLbIO NporpamMmmbl Google-nepeBopHMK.
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MexoucyunnuHapHele nModxo0bl K MpoekmuposaHus U aHanuda Oechopmauuu  usmepeHud,
MOHUMOpPUH2a MoHsIMusi Orisi crmamuyeckux U OuHamudeckux Oeghopmauull UHXEeHepHO-MexXHUYeCKUX
Geo cmpykmyp, npunoxeHuss 8 VIHXeHepHo-eeoso2uYecKUe U CmMpoumesisHol — MexHUKU,
UHHOBAUUOHHbIE KOHUenuuu 0rsi 0am4yuxkos u Memoohbl
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