J.K Lee, J.S. Park, G.W. Roberts, O. Oluropo, D.J. Moon
Study on Issues of Tilt-meters and Utilization
of GPS in Bridge Monitoring System (BMS)

Hccnegosarme no sonpocam Tilt meTpoB n Mcrnosnb30-
BaHne GPS B cncreme mMmoHuTOpHHra mocra (BMS)

MoHkoHr; 2011 ropg,

Kon: 10428 10 cTp; dpopmar: 30 x 21 cm; Gubnuorpadpuyeckmin cnmcok: 9 eguHny

Efficient construction of a Bridge Monitoring Systems (BMS) is typically achieved using a wide array of
sensors. Currently bridge construction is developing at an unparalleled speed in comparison to previous
ones in terms of both the performance role and project scale. To effectively operate BMSs to match this
pace of bridge construction, it is necessary to consider the performance roles of monitoring sensors.
This research investigates tilt-meters that monitor the absolute inclination angle that are used for as-
sessing the inclination of the pylons of in-service bridges and the pylons and deck of bridges under-
construction. It is an unfortunate reality that regulations regarding the number and location of tilt-meters
are currently not well formulated in most countries with rapid bridge development. In such situations, the
location and number of tilt-meters are being operated at the personnel's discretion on each construction
site. In this research, the minimum number of tilt-meters required for each type of bridge is derived. Data
collected through tilt-meters is compared with tilt estimation based on collected Global Positioning Sys-
tem (GPS) data. Current BMS have entered a new phase with the availability of high-precision satellite-
based sensor technology. BMS based on Global Navigation Satellite Systems (GNSS) technology are
widely spreading. As long as the required system accuracy is achieved, it is thought that this system ex-
hibits outstanding performance in terms of efficiency and interoperability compared to previous BMS. In
this research, comparative research was conducted by collecting both GPS and tilt-meter data. On the
basis of the results of this comparative study, GPS appears to be a more worthy approach for bridge
monitoring systems to assess the inclination angle of a bridge's structure in terms of both efficiency and
accuracy. Finally, the expected efficiency with regards to monitoring inclination of the pier and deck was
described.*

SppekmusHoe nocmpoeHue mocma Cucmembl MoOHUmMopuHea (BMS), kak npasusno, docmuzaemcs
3a cyem ucrob308aHUs WUPOKO20 criekmpa damyukos. Hacmosujee spemsi cmpoumeiscmeo Mocma
passusaemcs becripeyedeHMmMHOU CKOPOCMbIO MO CPABHEHUIO C Mpedbi0yWuM C MOYKU 3PEHUs posu
npouseodumersnibHocmMu U MacwmabHoeo rpoekma. Ymobebl aghcpekmusHo pabomamb BMSs e coom-
gemcmeuu ¢ 3mumM meMrbl cmpoumersbcmea Mocma, HeobxoO0uMO paccMompems 8bIMOIHEHUE POsU
MOHUMoOpUHea Oam4yukos. [aHHoe uccredosaHue udyvYaem Hak/loHa Mempos, KOmopble KOHMPOMUpy-
tom abconnomHoe Y20/ Hak/IoHa, KOmopble UCMob3ytomces 011 OUEHKU HaK/IoHa Oropbl 8 3Kcrislyama-
yuu mMmocmos u onop u nanyba mocma nod cmpoumesibcmeo. Mo neyasnbHas peasbHOCMb, YmMo npa-
gusia 8 OMHOWEHUU KO/lu4decmea U Pacriofio)XeHusi Hak/lloHa Mempo8 8 Hacmosiujee 8pemMsi He OYeHb
Xopowo chopmynuposaHsl 8 6onbwuHcmee cmpaH ¢ 6ypHbIM pazgumuem Mocm. B makux cumyayusix,
pacrionoxeHue U KOMUYecmeo Hak/ioHa Mempos 8 Hacmosuwee speMs pabomaem Ha ycMompeHue
rnepcoHarna Ha Kaxoyr cmpolKy. B amom uccredogaHuu, MUHUMAIbHOE KOIUHECMB0 HaK/IoOHa Mem-
po8, Heobxodumbix 05 Kaxx0o20 murna mocma rpoucxodum. [JaHHble cobuparomcs ¢ MOMOUWbI HAKI1o-
Ha Mempoe Mo CPasHEHUK C HaKMOHOM OUEHKU Ha OCHoge cobpaHHOU cucmeMbl 2r106anbH020 Mo3u-
uuoHupoesaHusi (GPS) danHbix. Tekywulti BMS ecmynunu 8 Hogyto a3y npu Haiauyuu 8bICOKOMOYHbIX
CMYMHUKOBbIX CEHCOPHbIX mexHosnoaul. BMS Ha ocHose arobarsibHbiX Hagu2aUUOHHbIX CryMHUKO8bIX
cucmem (FTHCC) mexHonoeausi wupoko pacripocmpaHsemcs. [loka mpebyemol moYyHocmu cucmembl
docmueaemcsi, cHUmMaemcs, 4mo ama cucmema OeMOHCMPUPYyem 6bICOKYH Mpou38o0umesibHOCMb C
MOYKU 3peHus aghghekmusHocmu U 83aumodelicmeusi no cpasHeHuUto ¢ rnpedsbidywum BMS. B amom
uccrnedosaHuu, cpagHumesbHble uccriedosaHusi bbii nposedeH cbop u GPS u HakmoH-Memposbil 0aH-
HbIX. Ha ocHose pe3ynbmamos amoeo cpasHumersbHo20 uccnedosaHusi, GPS-eudumomy, 6onee doc-
molHbIU Modx0d K cucmemMamM MOCM MOHUMOpUH2a Orsi OUEHKU yeria HakloHa cmpyKmypbl Mocma ¢
MOYKU 3peHusi aghcbekmusHocmu U moYHocmu. HakoHeu, oxudaemas 3¢hgheKmueHOCMb 8 OMHOWEHUU
KOHMPOJIsi HaknoHa nupca u nasyba bbina onucaHa.

* [lepeBo TeKCTa OCYLLECTBIEH C MOMOLLBIO Nporpammel Google-nepeBog4uk.
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