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Structural failures like the 1-35W Mississippi River Bridge collapse on the first of August in 2007 is be-
sides a huge economic loss often associated with personal suffering and underlines yet again how quickly
existing inspection and monitoring methods may fail. Engineering geodesy has always been providing an
important contribution to the monitoring and deformation analysis of man-made structures. However,
these are often restricted to static analysis of the geometric shape. The dynamic characteristic of a struc-
ture was not often taken into consideration. Admittedly the vibration analysis of structures has increas-
ingly become part of the engineering geodesy and thus contributes more detailed information about the
capacity and condition of structures. In this contribution the potential and limitations of different sensors
for vibration and geometric deformation analysis will be presented on a real problem. Therefore a suitable
sensor setup was determined and measurements have been carried out with an accelerometer (see Fig.
1), GPS and a laser tracker. In addition displacements of the bridge were observed with the IBIS-S sys-
tem. The IBIS-S is based on the principle of microwave interferometry with accuracy down to the sub-mil-
limetre and a sampling frequency of 100 Hz. This enables the possibility to determine real-time deforma-
tions of the bridge. Finally the data has been analysed in terms of natural frequencies, mode shapes and
damping parameters and compared. The natural frequencies for each station along a bridge can be com-
bined in one 2D contour plot, as shown in Fig. 1.*

CmpykmypHbie omka3sbl, kak [-35W peku Muccucunu mocma KpyuleHue Ha riepgozo agaycma e 2007
200y, MOMUMO 02POMHbIX IKOHOMUYECKUX Momepb, Yacmo accoyuupyemcsi ¢ JUYHbIM cmpadaHuem u
euwje pas rnodyepkusaem, HacKosIbKO bbicmpo cywecmsyrouult ocmomp u Memodbl MOHUMOPUH2a MO-
Xxem riomepriems Heydady. VIHxeHepHas eeode3us ecezda okasblieaem 3HayumeribHbil 8Kiad 8 MOHU-
mopuHe u aHanus deghopmayuu UCKycCcmeeHHbIX coopyxeHuli. OdHaKo, OHU Yacmo ozpaHu4yusaromcs
cmamu4eckKo20 aHarnusa 2eomempuyeckol ¢hopmbl. [JuHamuyeckasi xapakmepucmuka CmpyKkmypbi He
yacmo rpuHumaemcsi 80 sHUMaHue. [Npaeda subpayuu aHanu3 cmpykmyp ece b6oree cmaHo8UMCS Ja-
CmMbIO UHXeHepHoU 2eode3uu u mem cambiM criocobecmgyem 6osiee nodpobHyo uHgpopmayur o Kade-
cmee U COCmOsIHUU KOHCmpyKyul. B amom eknad rnomeHyuasn U o2paHu4eHuUsi pasfuyHbIX 0am4yukos
subpayuu u eeomempuyeckuli aHanus Oegopmauyuu 6ydym rnpedcmaessieHbl Ha pearsibHyr npobremy.
lMosmomy nodxolsuum ycmaHo8ku 0amyukos bbinna onpedesieHa U usMepeHusi bbiniu rnposedeHbl C ak-
cenepomempom (cm. puc. 1), GPS u nazepHoeo mpekepa. Kpome mozao cmeuweHusi Mocma 6biniu 0bHa-
pyxxeHbl ¢ IBIS-S cucmewmbl.IBIS-S ocHogaHa Ha mnpuHyuUne MUKPOBOSIHO8OU UHMepghepomempuu ¢
moyHocmbro 00 cyb-munnumemposom u Yyacmomodu Ouckpemu3sauyuu 100 y. Omo daem 803MOXHOCMb
onpedensimb 8 pexume peanibHO20 8peMeHuU deghopmayuu obpaszosaHull Mmocma. HakoHey OaHHble
Obiniu npoaHaIu3upo8aHbl C MOYKU 3peHuUs cobcmeeHHbIX Yacmom, ¢hopm KonebaHul u 3amyxaHusi na-
pamempos u cpasHusamb. CobcmeeHHbIx Yacmom Ons Kaxool cmaHuyuu rno mocmy moaym Obimb
06beduHeHbI 8 00Hy 2D y4acmok KoHmypa, Kak rnokasaHo Ha puc. 1.

* MMepeBo TEKCTa OCYLLIECTBIEH C NOMOLLBI0 NporpaMmmbl Google-nepesoauuk.
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