X. Meng, N. Gogoi, A.H. Dodson, G.W. Roberts, C.J. Brown

Using Multi-constellation GNSS and EGNOS for
Bridge Deformation Monitoring

HcnonbsoBanmne Heckonbknux co3se3gnu GNSS wn
EGNOS grnis MOHNUTOPUHIra gegpopmaymnm Mmocra

["oHKoHT; 2011

5 cTp; dhopmart: 30 x 21 cm; BGubnmorpadpmuyeckun cnucok: 5 eanHnL

Kopa: 10187

Bridges are important transport nodes and play a vital role in socio-economic development across
Europe and worldwide. The investments for constructing major bridges are enormous and the
associated inspection and maintenance costs can also be very significant. Bridges must survive the
attacks of high speed wind loading, earthquakes and current scouring. Aging, and increasing traffic
volume and single vehicular weight are other factors affecting bridge serviceability. The University of
Nottingham in the UK is one of the world leading institutions that initiated GPS-centred bridge monitoring
in the mid 1990s. The first part of this paper is an overview to the past research and development that
were carried out by the University of Nottingham on almost all the major bridges in the UK such as the
Humber Bridge, the Forth Road Bridge and London Millennium Bridge. Through extensive simulation,
the authors introduce achievable positioning performance using GPS and Galileo systems. A latest
Structural Health Monitoring System (SHMS) that is based on real-time high-precision GNSS positioning
that could take the maximum benefits offered by the European Geostationary Navigation Overlay
Service (EGNOS) and the EGNOS Data Access Service (EDAS) is also presented. The final part of this
paper covers the deformation monitoring results based on the network RTK GNSS positioning that is
integrated with precisely synchronised tri-axial accelerometer to enhance the positioning accuracy,
quality (integrity), availability, and robustness of the proposed monitoring system. It is concluded that
millimetre 3D positioning accuracy could be achieved using the system proposed in this paper.

Mocmbi umerom gaxHoe 3Ha4deHuUe MpPaHCropMHbIX y3rax U ugparm XUSHEHHO 8aXKHYH POJib 8 COo-
yuasbHO-3KOHOMUYEeCcKoe pasdsumue 8 Espone u 6o ecem mupe.MMHeecmuuyul Ond cmpoumeribcmea
OCHOBHbIX MOCMO8 02POMHbI U C853aHbl OC-MOMP U MEXHUYECKoe ObCyXugaHUe makxe Moxem
b6b6imb OYeHb 3Ha4yumesbHbiM. Mocmbl QOMMKHbBI 8bIXKUMbB amaku 8bICO—~KOU Hagpy3KU CKoOpocmb eempa,
3emnempsiceHul u mexkywel oyucmku. CmapeHue u yserudyeHue obbema mpaghuka u 00uH 8ec agmo-
MobubHO20 U Opyaue hakmopsbl, enusouue Ha pabomocrnocobHocms Mocma.HommuHaemMcKo20 yHuU-
gepcumema e BenukobpumaHuu sierisemcss 00HUM U3 8e0yuuX MUPOBbIX UHCMUMYMmOo8, KOMmMophble
uHuyuuposanu GPS-yeHmpy mocma MOHUMOpPUHea 8 cepeduHe 1990-x.[lepeasi yacmpb OaHHOU cma-
mbu s8nssemcsi 0630p Ha rnpowrbix uccraedosaHul u pa3pa-bomok, Komopbie MPo8ooUSUChL 8 yHUBEep-
cumeme HommuHzeMa rpakmuyecku Ha 8CeX KpYrHbIX MOcmos 8 Benukobpuma-Huu, makux Kak
Xambep mocm ®opm OopoxHO20 Mocma u OHOOHCKo20 mMocma MunneHuym. bnazodapsi wupokou
Mole-JiuposaHusi, asmopkl npednazarom O0OCMUXUMOU Mpou3eodumMenbHOCMU MO3ULUUOHUPO8aHUS
ucrnonb3oeaHuem GPS u Na-nuneo cucmem.llocnedHue CmpykmypHble cucmembl MOHUMOpPUHa2a 300-
poebsi (SHMS), komopasi ocHogaHa Ha peasibHOM 8PeMeHU 8bICOKOMOYHbIMU GNSS no3uyuoHUposa-
Husi, Komopble Moesu bbl 835iMb MakcuMyM rpeumywiecms, rnpedna-eaembix Egponelickoli eeocma-
yuoHapHol HasuzauyuoHHolU cryx6bl (EGNOS) u EGNOS Data Access Service (34AC) makxe nped-
cmaserieHbl .3aknyYumernsHas Yyacme amou pabomsi 8kiodaem deghopmayuu pesyrnbmamos MOHUMO-
puHea Ha ocHoge cemu RTK GNSS nosuyuoHupogaHusi, Komopasi UHmezpupogaHa ¢ mMoYyHO CUHXPOHU-
3UposaHbl MPEXOCHO20 akce—~siepomempa 011 r08bILEHUs MOYHOCMU NO3ULUUOHUPOB8aHUS, Ka4ecmeo
(uenocmHocme), docmynHoOCcmMb U HadexxHoCcmb ripednazaemoli cucmemMbl MOHUMopuHaa. CdenaH 8bi-
800, ymo musnnumemp 3D mMoOYHOCMb MO3UYUOHUPOBaHUS Moxem bbimb docmueHyma ¢ cucmemod,
npedrnoxeHHoU 8 daHHoU pabome.

* MNepeBoA TEKCTa OCYLLUECTBIEH C MOMOLLbIO NporpammMbl Google-nepeBoauqmk.
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