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PED®EPAT
[Timucekni Craniciaas Oserosuu

«I'eoge3nyHe 3a0e3MeYCHH PEKOHCTPYKIII IHAKEHEPHUX cIOpPyA (MOCTIB)»

AKTyaJbHicTh TeMH. OCTaHHIMU POKaMU MHUTAHHS PEKOHCTPYKIII HAOYIO0
0COOJIMBOI aKTyaJlbHOCTI, 3Ha4YHa YacTHUHA Oy/1BENb 1 cIOpyA B YKpaiHi nepelyBae B
aBapiiiHoMy cTtaHi. Yumaino 3 Hux, 3BeneHux y 1950-1960-x pokax, He BiAmoBigae
Cy4YaCHUM TPOEKTHUM HOpPMaM 1 HE TMIATPUMY€ HUHINIHIX HaBaHTAXCHb
aBTOMOOUTbHOTO  TpaHcnopTy. CporojgHi OymiBHUIITBO MOCTOBUX IEPEXOJiB
HEMOXJIUBO 0€3 1HXKEHEPHO-T€ONEe3UYHUX POOIT, OCKUIBKHM JJIS TOYHOTO
NEePEHECEHHsI MPOEKTY Ha MICIEBICTh HEOOXIJHO 3a0€3MeYUTH BUMIPIOBAHHS B
TOPU30HTATBHUX 1 BEPTUKATBLHUX TUIONIMHAX 3 BUCOKOIO TOUHICTIO.

Ha cporogni Hazemne masepHe ckanyBanHa (TLS) crae Bce Ouibin
NOMyJISIPHUM MeToAoM Juisi 3D-MopemntoBaHHS, PEKOHCTPYKIII Ta MOHITOPHHTY
MOCTIB y BCbOMY CBITI. Ll TexHoOOrist 03BOJIIE OTPUMYBaTH BHCOKOTOYHI Ta
netanbHi 3D-Mozeni ICHYIOYHMX MOCTIB, IO € KPUTHYHO BAXJIMBUM JUIS iX
0e3MevHoi eKcITyaralii Ta 00CIIyroByBaHHS.

PexkoHCTpyKIIiT MOCTIB € KPUTHYHO BaXJIMBOIO CKJIAJOBOIO PO3BUTKY
1H(ppacTpyKTypH, 0coOIMBO B YKpaiHi, e 3HauyIlla YaCTHHA MOCTOBHUX CIIOPYJl Ma€
3HOLIEHUH a00 aBapiiiHUIl CTaH Yepe3 BIKOBI HABAaHTAXXEHHsI, IPUPOAH] GakTopu Ta
Haciaku 0oioBux nii. [eone3nyne 3a0e3neueHHs BIAIrPaE IHBECTUIIIHY KITFOUOBY
poJib B LIbOMY IMPOILIEC], MiCJII TOYHUX BUMIPIOBAHHb Ta MOHITOPUHIY € OCHOBOIO
JUTst 0€3MeYHOT0 Ta €(hEeKTUBHOTO MTPOCKTYBAHHS, Oy/IIBHUIITBA Ta €KCILTyaTaIlli.

AKTyaJlbHICTh TEMH MOJSTA€ B 3aCTOCYBaHHI B T'€OAC3UYHY MPAKTUKY MPH
PEKOHCTPYKIIII MOCTIB, SIK TpPaAUIIMHMX, TaK 1 HOBUX TEXHOJIOTIA 1 METOHIB,
CydyaCHUX €JeKTPOHHMX TMpWIaAiB Ta TMpOrpaM aBTOMAaTU30BaHOI OOPOOKH
iH(popmalii.

Memoiro 1i€i poOOTH € BUKOHAHHS CYyYAaCHHX 1H)KEHEPHO-T€OJE3UYHHUX
TOCHIHKeHDb ISl TOJAJIBINOT PEKOHCTPYKIIT aBTOMOOUIBHOTO MOCTY 4Yepe3 pIuKy

Jlaropuist Ha Bynuui Caznosiil y micti Mykaueso.
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st peamizamii 1aHoi MeTd Hamu OyJIM MOCTABJICHI Ta BUKOHAHI HACTYIIHI
3aBIaHHS:

e [IlIpoanamizyBaru 3apyOiKHUN JOCBiJ BUKOPUCTAHHS TEXHOJIOTTYHUX
MOXJIUBOCTEH HA3eMHOTO JIa3€pPHOTO CKaHyBaH-HSA 300paxkeHHs s 3d-
MOJICTTIOBAHHSI, PEKOHCTPYKIIii Ta MOHITOPHHTY MOCTIB;

* Bukonaru 3nimManHs 00’ekTy 3a nornomoro GPS-npuiimaya;

* Bukonaru 3HIMaHHS 33 JOTIOMOTOIO0 TaXeOMETpa;

* [IpoBecTn ompaitoBaHHs Ta BPIBHOBAKEHHS JaHUX TaXCOMETPUYIHOTO
3HIMaHHS;

* [To6ynyBaru utad M 1:500 miciieBOCTI, A€ po3TallioBaHUN 00’ €KT;

* [ToGyayBatu moxens mocty y I13 AutoCad Civil 3D.

Kranidikamiitna pobora 6akanaBpa MicTUTh 61 cropiHky, 7 TaOmuim, 27
PUCYHKIB, CITUCOK BUKOPUCTAHUX JDKEPET 13 56 HallMEHYBaHb.

KurouoBi ciioBa: reone3snyHuii MOHITOPUHI, HA3eMHE JIa3epHE CKaHYBAaHHS,

3D-MonemntoBaHHS, CTEPEO300paKECHHSI, PEKOHCTPYKIIIS IHKEHEPHUX CIIOPY/.



ABSTRACT
Pilinsky Stanislav Olegovich

" Geodetic support for the reconstruction of engineering structures (bridges)"

Actuality of theme. In recent years, the issue of reconstruction has become
especially relevant, and a large part of buildings and structures in Ukraine is in a
state of disrepair. Many of them, erected in the 1950s and 1960s, do not meet
modern-day standards and do not support the current loads of road transport. Today,
the construction of bridge crossings is impossible without engineering and geodetic
works, since for accurate transfer of the project to the area it is necessary to ensure
measurement in horizontal and vertical planes with high.

Today, land laser scanning (TLS) is becoming an increasingly popular
method for 3D modeling, reconstruction and monitoring of bridges around the
world. This technology allows you to receive high-precision and detailed 3D models
of existing bridges, which is critical for their safe operation and maintenance.

Bridge reconstruction is a critical component of infrastructure development,
especially in Ukraine, where a significant part of the bridge structures has a worn or
emergency condition due to age -related loads, natural factors and the consequences
of hostilities. Geodetic support plays an investment key role in this process, after
accurate measurements and monitoring is the basis for safe and efficient design,
construction and operation.

The relevance of the topic is to apply in geodetic practice in the
reconstruction of bridges, both traditional and new technologies and methods,
modern electronic devices and programs of automated information processing.The
purpose of this work is to perform modern engineering and geodetic research for
further reconstruction of the road bridge across the Latoritsa River on Sadovaya
Street in Mukachevo.

For the realization of this goal, we were set and completed the following
tasks:

« analyze foreign experience of using technological capabilities of ground



laser scanning image for 3D modeling, reconstruction and monitoring of bridges;

» execute the object with the help of the GPS receiver;

* performs with a tacheometer;

* to process and balance the data of tacheometric removal,

* build a plan M 1: 500 where the object is located:;

* build a bridge model in AutoCAD Civil 3D software.

The bachelor's qualification work contains 61 pages, 7 tables, 27 figures, a
list of used sources with 56 titles.

Key words: geodetic monitoring, laser laser scanning, 3D modeling,

stereopolies, reconstruction of engineering structures.
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BNUCHOBKH

Otxe, reoge3wyHe 3a0€3MEUEHHS PEKOHCTPYKIII MOCTIB € aKTyaJbHOIO
TEMOIO, OCOOJMBO B CYYaCHHMX yMOBaX pPO3BUTKY I1H(PACTPYKTypH, MOTpeOH y
BIJIHOBJIEHHI1 3acTapiiux oO0'€KTIB Ta JIKBIJAlli HACHIIKIB pyHHYBaHb, 30KpeMa
BHACIIJOK OOMOBHX A1l B YKpaiHI.

MacmrabHa pEeKOHCTPYKIlSE TPaHCIOPTHOI 1HPPACTPYKTypH. YKpaiHa
AKTUBHO BIJIHOBJIIOE JOPO’KHI M MOCTOBI CIIOPYZAHU MiCis PyHHYBaHb, CIIPUUMHEHUX
BiliHOI0. [eonme3nune 3a0e3meueHHs JMO03BOJSIE MPOBOJUTH TOYHI BUMIPIOBAHHS,
KOHTPOJIOBaTH  T€OMETPUYHY  KOHCTPYKIIIO Ta  IUTaHyBaTh  €(EKTUBHY
PEKOHCTPYKIIIIO.

3HOIICHICT, MOCTOBHX KOHCTpPyKIii. barato wmoctiB B VYkpaiHi
EKCIUTYaTYIOThCS ACCATUIITTIMU Ta epeOyBatoTh y KpUTUUHOMY cTaHi. be3 skicHux
reo/Ie3UYHUX JOCIIDKEHb HEMOXIIMBO OIIHUTH iX pealbHUH CTaH, 30Kpema
HasIBHICTB JieopMalliii, mpocigaHb ab0 pyiHHYyBaHb HECYUYHMX €JIEMCHTIB.

TexHomnoriuHi 1HHOBawli B reoge3ii. CyyacHl MeTOIU (Ja3epHEe CKaHyBaHHS,
npoH-3HimMaHHs,  GPS-cnmoctepexeHHs)  3HAYHO ~ MIABHUINYIOTH  TOYHICTh
PEKOHCTPYKLII MOCTIB, 3MEHUIYIOUM PU3UKU MPOEKTHUX MOMUJIOK Ta 3a0€e3Meuyroun
e(heKTHBHE TUTAHYBaHHS POOIT.

besneka exkcrutyararitii. [IoMuiIkn y peKOHCTPYKIIi MOXYTh MPU3BECTH 0
KaTacTpo(IUHUX HACTIAKIB, BKIIOUaOUM 00BaJIeHHS KOHCTPYKIiil. Touni reone3nyHi
JOCITIDKEHHS 3a0€3MeuyI0Th O€3MeUHy eKCILTyaTallil0 MOCTIB.

3D-nazepHe CckaHyBaHHS ICHYHOYHMX MOCTOBMX KOHCTPYKIIH Hajae
OyIiBeJbHUKAM 1 MIAPSAHUKAM AY>K€ TOYHI JIaHl PO CTaH MOCTIB, JOIOMArae im
IPOBOJUTH KOHTPOJIb, BHM3HAYaTH TOYHI pO3MIpM KOMIIOHEHTIB MOCTY Ta
CTBOPIOBATH TPOEKTHI MOJeN JUis IUTAaHyBaHHS, TECTyBaHHS Tomo abo
3aMpONOHOBAHUX Oy/IBENbHUX MallaHYuKiB. TexHiuHe O0OCIyroByBaHHsS Ta
PEKOHCTPYKIIiS X 1HXKEHEPHUX 1HPPACTPYKTYPHHUX 00’ €KTIB, K1 MalOTh OCOOJIMBE
3HaUEHHA Ta Oe3MmoCepeHbO MOB’SI3aHI 3 JKUTTAM IX KOPUCTYBadyiB, 3 METOIO

YTPUMaHHS M1 KOHTPOJieM, (PYHKITIOHAIBHOCTI Ta BIIPOKEHHS ITUX 00’ €KTIB Uepe3
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BIAMOBIAHMX CIIEIIATICTIB, MaJM SIK 3alAT Ha HaJaHHA IE€OJE3HMYHOI KIHIEBOI
rpadiuyHoi MoAeNTl sSTKoMora OUTBII TOYHOI Ta peanbHOi. L{s1 Bumora Oyna moB's3aHa
HE TITbKA 3 KOHKPETHUMH KOHCTPYKTUBHHMH €IIEMEHTAMH SIK MO COO0i, 3 SIKUX
CKJIQJIalOThCSA 11l 1HXKEHEpPHI O0O0'€KTH, ayieé TaKoXX 3 TEOMETPIEI0 iX B3aEMHOTO
pO3TalIyBaHHS IUX KOHCTPYKTHBHHUX €JIEMEHTIB O BiTHOIIEHHIO OJIMH JI0 OJHOTO.
Yacrto 115 iHpopMallis cTae OUIBII BaXXJIUBOIO, SIKIIO il MPOIMOHYBAaTH B JIMHAMILI 1X
3MiHM B 4Yaci. SIKk HacIiAOK X BUCOKUX BUMOT, MONEPEAHI METOIM BUSIBICHHS HE
MOTJIM HaJaTH TaKy 1H(POpPMAIlilo, BAXIUBY JUIsl PEKOHCTPYKLII a00 MOHITOPUHTY
ICHYIOYMX MOCTIB.

Kpim Toro, BpaxoByrouu TpUBAJICTh iX OyAiBHULITBA, 0113bko 70 poKiB, i
00’€KTH MarOTh OCOOJMBE 3HAYEHHS, OCKUIBKM BOHHU O€3MOCEpPEeNHbO IOB’A3aH1 3
OE3IEeKO0I0 Ta SAKICTIO 3aJII3HUYHOI0 TPAHCIIOPTY 1 HE TUIbKU. MojepHi3allis METO/IiB
noOy/0BY 3a JOTIOMOTOI0 TaKUX YHUCEIBHUX OCTIIKEHb CTBOPIOE TapHY OCHOBY
JUISL HAJIKHOTO aHali3y, IHTeprpeTanii Ta CBO€YaCHUX 1A 3 KIHIIEBOIO METOIO
30€peKEHHS JKUTTS KOPUCTYBauiB IUX 1H)XXKEHEPHUX 00’ €KTIB 1H(PpaCTPyKTypH.
[HCTpyMeHTanpHA TEXHOJIOTis, SKa BUKOPHCTOBYETHCS [IJII BHKOHAHHS IIUX
MIPOIIECIB KPECJICHHS, 3a0e3Meuy€e He TUTbKH BUCOKY TOYHICTH, ajieé 1 KOPOTKUIA Yac
KpecJjaeHHsl a00 MOHITOPUHTY.

[i MeroaWKy TapaHTyIOTh OTPUMAHHS IOBHOI JUHAMIYHOI 1H(OpMaIii
HaBITh Y HEJOCTYITHUX IS OllepaTopa 00JIacTAX B pe3yJIbTaTl 3aCTOCYBaHHS /10 HUX
TEXHOJIOT1l JIa3epHUX MPOMEHIB. Y TMOPIBHSIHHI 3 KJIACMYHUM METOJIOM
MOJICIIIOBAHHSI Ta MOHITOPUHTY, SKUH MakcUMaibHO 3a0e3meuye 3D-momens Ha
OCHOBl KITBKOCTI 3MEHIIEHUX TOYOK 1 JJig TpUBAJOi peami3aiii, MeToJ
MOJICTIOBaHHS Ta MOHITOPUHIY 13 300pa)KEHHSIM HA3€MHOTO JIa3€pHOTO CKaHyBaHHS
yepes3 creliagizoBaHe nporpamMHe 3a0e3rneueHHs 3a0e3neuye J0AaTKOBY Bi3yallbHY
1H(opMaIlito 3 pO3AUIBHOIO 3/IaTHICTIO MOPSJIKY MUTIMETpa 3a TykKe KOPOTKUM yac.
Takum 4MHOM, MU MOXKEMO CKa3aTH, IO KiHIEBHH Tpadiunmii matepian € «3D-
METpUYHOIO UG POBOIO hoTorpadicroy B MOBHIN JUHAMIIII.

BukopucTaHHs peeBaHTHUX TEXHOJIOTIN 1HKEHEPHUX 00’ €KTIB 13 HA3EMHUM

Ja3epHUM CKaHYIOYMM 300paKeHHSIM JI03BOJISIE CTBOPUTH 1/I€alIbHY MOJEINb 00’ €KTa



SK METPUYHOT TOUKH 30pY SIK 3 TOUKH 30PY MO3UIIIOHYBaHHS, TaK 1 Bi3yami3aiiii.

B po60Ti po3riisiHyTO IporpamMHe cepeloBUIIE, IKE BUKOPUCTOBYBAJIOCH IS
ompaiffoBants Tomnorpado-reone3nynux Bumipis. [lano omuc nporpami DIGITALS
ta AUtoCAD Civil 3D. TlpoBeacHo ompallfoBaHHS «CUPHX» JaHUX B Iporpami
CREDO DAT, cknageno tonorpadiunuii miaH MicueBocti B macmrtadi 1:500,
nodyaoBaHo 3D-Mozenb aBBTOMOOUIBHOTO MOCTY.

Omxe, [13 Digitals npusHaueHa /s CTBOPEHHS, pelaryBaHHs Ta MEPErJisiLy
TonorpagiyHux 1 cnemiaibHUX KapT, ApyKY TonorpadiuHux marepiajiB BiJMOBITHO
710 HalllOHAJIbHUX HOPMATHUBHUX BUMOT LIOJ0 YMOBHHUX 3HAKiB, BEJCHHS MICHKOTO
Ta 36MEJIBHOT0 KaJacTpPiB, a TAKOXK MIATPUMKHU POOIT 13 3eMJICYCTPOIO.

Po3poOkoro  mporpamm  3aiiManocs  J€p)KaBHE  HAyKOBO-BUPOOHHWYE
nignpueMmctBo (HBII) «I'eocucrema» (M. BinHMI), sikeé BXOIUTH 0 CTPYKTYpH
JlenaptameHnty reonesii, kaprorpadii Ta kagactpy MiHICTepcTBa OXOpPOHU

HABKOJIMIIIHBOTO MIPUPOIHOTO CEPEIOBUINA Y KPaAiHHU.
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