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This work presents the development of a methodology for using the Global Positioning System (GPS)
as a tool for Civil Engineering to monitor the vibrations of large road structures, notably the bridges. To
be characterized as a structural tool a method was developed and tested which is based upon the inter-
ferometry principle. The method uses the L1 carrier phase that needs to be collected from only two sat-
ellites and this particular characteristic makes it different to the methods used in other studies. The struc-
ture's vibrations also defined by oscillations or areas of dynamic displacement characterized by the
measuring of the extent of the displacement during the specific time in which it occurs and its frequency.
The method included the use of an electro-mechanical oscillator specially projected to receive the GPS
antenna which allows the calibration of the extent and frequency of the oscillation present in the struc-
tures tested. The method was assessed by means of field tests carried out on two structures: a cable-
stayed wooden footbridge and a cable-stayed bridge as described below. The efforts to develop a
method for using the GPS for the dynamic monitoring of bridges is based upon the value of the dynamic
analysis of structures that allow an analysis of the real state of preservation of structure (independent of
out appearance), an estimate of the extent of its useful life and the establishment of economic solutions
for its recuperation in a way which can extend its durability.*

B pabome npedcmasneHbl pa3pabomku memodonoauu 05 ucrnonb3osaHusi [nobanbHoU cucmembl
rno3uyuoHuposaHusi (GPS) e kadyecmee uHcmpymeHma 0nsi epax90aHCKo20 cmpoumernbcmea Ofisi KOH-
mposis subpayuu KpyrnHbIX cmpykmyp dopoge, 8 YacmHocmu Mocmos. Ymobbl 6bimb o0xapakmepu3o-
8aHbl KaKk CMPYKMypHbIU UHCMpPyMeHm mMemod bbin pa3pabomaH u ucrblimaH KOmopbilU OCHO8aH Ha
npuHyune uimepgepomempuu. Memod ucnonb3yem ¢hasel Hecyujel L1, komopasi dormkHa 6bimb cob-
paHa morsbKO U3 08yX CryMHUKO8, U 3mMO 0COBEHHO XapakKmepHO omiuyaem ee 8 Memodax, UCrosb-
3yembix 8 Opyaux uccredosaHusix. Bubpayul cmpykmypbl makxe onpedesigemcs KonebaHuamu umu
obnacmeul OUHaMU4YeCKO20 nepemMew,eHuUs Xxapakmepusyemcs UsMepeHusi cmerneHu cMeuleHue 3a orl-
pederieHHoe 8peMsi, 8 KOMOPOM OHO npoucxodum, u ee yacmoma. Memod exnroy4an 8 cebs Ucrnonb30-
8aHUE 3M1eKMPO-MexaHU4ecKo20 ocyuaasmopa crneyuanbHo Mo npogHo3aMm, rnosydum aHmeHHbl GPS,
Komopasi ro3sorigem Kanubposku obbem u nepuoduyHocmb KonebaHul rpucymcmeyrm 8 cmpyKmy-
pax ucnbimaHusi. Memod 6bir1 OUeHeH ¢ MOMOWbI0 0715 UcnbimaHul, npoeedeHHbIX Ha dge cmpyKkmy-
Ppbl: 8aHMOBbIU MEewWexo0HbIl Mocm U 0epessiHHbIe 8aHMOBbIU MOCM, KaK OfnuCaHO HUXe. Ycunus rfo
paspabomke criocoba ucrnonb3ogaHus GPS dns duHaMu4eckoe2o MOHUMOPUHa2a MOCMO8 OCHO8aHa Ha
3HavyeHUe OUHaMUYeCcKo20 aHasusa cmpyKmypbl, KOMopbie M0380/IsIM aHau3 peasbHO20 COCMOSHUS
coxpaHHOCmMuU cmpykmypbi (He3agucumMo om u3 8HeWHe20 8uda), OUEHKY CmereHb e20 CpoKa Mos1e3Ho-
20 UCrob308aHUsI U yCmaHOo8MeHUe 3KOHOMUYECKUX peweHuUl 055 80CCMaHOB8/IeHUs makumM obpa3om,
4Ymo moxem rpodnume e20 00f1208€4HOCMb.

* MNepeBoA TEKCTa OCYLLUECTBIEH C MOMOLLbIO NMporpammMbl Google-nepeBoaumk.
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