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TEOJAE3WYHUIA MOHITOPHUHTI TIIPOTEXHIYHUX CIIOPY/]I 3A
JTOMMOMOT' OO ABTOMATHU30BAHOI CUCTEMU CIIOCTEPEKEHHS

Posenanymo euxopucmanns aemomamuzoeanoi cucmemu CNOCMEpPEeNCeHHs y
8U2NIA0I eNeKMPOHHO20 maxeomempa ujo be3nepedbilino ma asmomMamuyHo 3 3a0AHUM
IHmepeanom BUKOHYE CHOCMEPEeMCeHHs Ha 3a30aneciovb 3aKpinieHi npusmu 0.
MOHIMOpUH2Y 2I0POMEXHIUHOL cnopyou Y 8ueiadi 0amou.

B ocnoenii wacmuni nagedeno pexomenoayii 3 cmeopeHHs NIaH0B80-8UCOMHOT
Mepedxci ma muny i Micyb 3aKpinieHHs 0e@opmayiiiHux Mapox Ha 0amoi.

YV pobomi npoananizoeano nepegsacu O0ano2o0 Memooy HAO  IHUWUMU,
NpoaHanizoeano  00CNIOdNCeHHA ma nyonikayii Ha memy aemoMamu308aHO20
MOHIMOPUHY

Taxooic, po3ensaHymo npobiemamuxy 6UKOPUCMAHHI 0AHO020 Memooy.

Knouosi cnosa: aemomamuzosana cucmema cnocmepedrtceHts, MOHIMOPUHS,
cnocmepedicenis; oegpopmayis, ciopomexniuna cnopyoa, oamba

Beryn. [ipporexHiuHa crnopyga — iHXeEHepHa CcCropyza, IO IOToMarae
3MIMCHIOBATH TI€BHI BOJOTOCIOAAPCHKI 3aXOAW SK IIOJI0 BUKOPHUCTAHHS BOJHUX
pecypciB, Tak 1 JUIsl 3aXWUCTY Bij IIKIAIUBOI Nii BoAW. PO3pi3HAIOTH TiApOTEeXHIYHI
CTIOPY/IM 3araJIbHOTO 1 CTIeHialIbHOTO MPU3HAYCHHSI.

INigporexHiuni cnopyau OyBarOTh PIYKOBI, MOPCHKI M O3€pHi; Ha3eMHI Ta
MiJI3eMH1; B pa3i MOTpeOu 1X 00'€IHYIOTh Y TipoBy3iu. [1]

B nawniii po6oTi MM po3risiHeMo came 1amoy.

['eone3nyHmii MOHITOPUHT - KOMIUIEKC Te0Ie3MYHUX POOIT Ta CUCTeMAaTHYHUX
CTIOCTEpeXeHb 3a IUHaMIKOI PO3BUTKY JHedopMaiiiii B mepioj OyHiBHUIITBA Ta
ekcrutyararlii OyaiBHunTBa. [lepen moyaTkoM BUKOHAHHS MOHITOPUHTY OOOB'SI3KOBO
CTBOPIOETHCS TIpOrpaMa MOHITOpHHTY. [IporpaMa 3 reo/ie3nyHOr0 MOHITOPUHTY Ma€e
BCTAHOBIIIOBAaTH OCHOBHI BHJM, OOCSTH BHWKOHAaHHS T€OJe3WYHUX BUMIPIB 3
00OB'SI3KOBUM BCTAHOBJICHHSIM IEePi0INIHOCTI BUKOHAHHSI.

Jlo cyd4acHHX TeO0Je3WYHHX METOMIB MOHITOPHHTY TiPOTEXHIYHUX CIOPY.
MOJKHa BiJTHECTH:
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. Bucokotoune HiBemoBaHHs (Oy1yeThCs Ha BUSHAYEHHI PI3HUIII BIAMITOK
MapoK Ha OCHOBI SIKUX TPOBOJATH aHaN3 aOCOJNIOTHUX BeJIWMYWH aedopmaliiid i
IIBUJIKOCTI 1X 3MIHHM)

. Cnoci6 GPS-BuMiproBanb (OyayeTbCsi Ha IUKIAX CIIOCTEPEKEHHS 3a
nonomororo GNSS-nipunanis)

. JliniifHO-KyTOBI ~ BUMiptoBaHHS  (OyAyHOThCS ~ Ha  BHUMIiprOBaHHI
nedopmalliiii 3a JOMOMOTOO €JIEKTPOHHOTO TaXeoMeTpa MeTOJIOM KOOPIMHYBaHHS )

o Hazemue nazepHe ckanyBaHHs (OyqyeThcsl HA BUKOPUCTaHHI OTPUMaHOT
3-D xmapu TOUOK Jj1s BU3HAYEHHS BCiX BUIIB Aedopmartiii) [2]

B nanili po6oTi MU pO3IJIsSTHEMO BUKOPHUCTAHHS METOJY JIIHIHHO-KYTOBUX
BUMIpIOBaHb 3a JIOTIOMOIOI0 aBTOMAaTH30BaHOI CHUCTEMH 3 BHUKOPUCTaHHSIM
BHCOKOTOYHOI'O €JIEKTPOHHOT'O TaXeoMeTpa.

AHaJi3 gociiskeHb Ta myOJikamii. 3 HOpMAaTUBHMX JIOKYMEHTIB, SIKMMH
MOKHa KepyBaTHCsl MIPU BUKOHAaHHI OyAb-SIKOrO Ie0/Ie3NYHOI0 MOHITOPUHTY MOXKHA
ugimutn «JICTY B B.2.1-30:2014 Tpyutu. MeToau BuMiproBaHHs aedopmaliii
ocHOB OyauHKIB 1 ciopya» Ta «JIbH B.2.1-10:2018 OcHoBu 1 ¢hyHaameHTH OyniBeb
Ta CIOPYD», B IKMX OMUCAHO METOIM Ta TOYHICTh BUMIPIOBaHHS JedopmMaliiil A5 THX
Yy iHIMX crnopyl Ta OyniBenb. OnHaK, B IIMX JOKyMEHTax Iie 3adarato yBaru
OPUAUIEHO TeOoAoJiTaM Ta ONTHUYHHMM HiBelipaM, B TOHW dYac $K BHCOKOTOYHI
eJIEKTPOHHI TaxeoMeTpH, IUGPOBI HIBEIIpH, Ja3epHi CKaHepu Ta iH. 0OpoOIIeHi
TIJIBKU TIOBEPXHEBO, 1 MPU BUKOPUCTAHHI CYYaCHUX MpUJaiB, BU3HAUYEHHS TOYHOCTI
poOIT MOTPiIOHO BU3HAYATH MO TaOMUISAM SKI CTBOpPEHI MJIss CTapux IpUJIaIiB.
Hanpukinan, TOUHICTh Ta METOJ] BAKOHAHHS POOIT OMUCAHO IS TEOI0ITa, @ MU BXKe
BUKOPUCTOBYEMO TaXEOMETP.

Illo x no cy4acHHMX HAYKOBUX IyOJiKalliid, TO Ha CHOTOAHINIHIA OeHb iX
YyuMallo, 1 BCl 3 HUX OIUCYIOTh CaMe Cy4dacHi METOJM MOHITOPUHTY, Bce Olblie i
Olnbllle MPUIUISIOYM yBary aBTOMAaTH30BaHUM cucTeMaM croctepexeHHs, GPS-
CIIOCTEpPEIKEHHSIM, Jla3epHOMY CKaHyBaHHIO Ta iH. Sl BBaxkaro, IO 1€ BUKIMKAHO
AKpa3 THM, IO JAepXaBHI HAyKOBI HOPMATHBHI JOKYMEHTH HE € B¥KE CTUIbKHU
aKTyalbHUMHU, IKUMH OYJIM KOJIKCH.

IMocranoBka 3aBaanHsi. OCHOBHMM  3aBJaHHSIM JIaHOi pobOTH €
O3HAHOMJIEHHS 3 METOJOM aBTOMAaTHU30BAaHOTO TI€O0JIe3UNYHOI0 MOHITOPUHTY 3a
JIOTIOMOTOI0  €JIEKTPOHHOTO ~ TaxeoMeTpa Ha TNPHUKIaAl  CIOCTepeXeHHS 3a
nedopmarismMu 1amo.

OcHoBHa wactuHa. J[am0a — rigpoTexHiuHa crnopyaa (Baj) 3 MilllaHO-
TJIMHUCTHUX TPYHTIB, KAMIHHS TOIIO.
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Pozpizustors namobu:

e HamipHi (3axXUCHI), IPU3HAYEH] JJII 3aXUCTy HU30BUH BiJl 3aTOIUICHHS,
OTOPO/DKeHHS KaHaJiB, 3'€qHAHHS HAIPHUX CIOPYA TiAPOBY3JIB 3
Oeperamu;

e Oe3HamipHi — JJIs1 PeryJIrOBaHHS pycel PidoK.

PiseHb BoOM _ 2

KoHTyp gambn

MnbuHHe ocigaHHsA

\_KoHTYp MOXnu1BOro npocigaHHsa gaméu

Puc.1. Cxema nam6bwm (1-cxema po3MiIeHHS TOBEPXHEBUX MApPOK,
2-cxema po3MilleHHs TTTHONMHHUX MapOK)

Orxe, 171 TOTO MO0 MPOBECTH MOHITOPHWHT T1APOCIIOPYIX Y BUIJISAAI AaMOH,
CXeMaTUYHUI PUCYHOK SIKOi HaBeICHO BHUIIE, MOTPIOHO 3a3[alieriib BUKOHATH TakKi
pobotu:

1)  CTBOpeHHs MJIaHOBO-BUCOTHOI OCHOBH JJISl F€0I€3UYHUX POOIT.

[Tepen moyaTKOM Te0/Ie3MYHOTO MOHITOPUHTY OOOB'SI3KOBO BCTaHOBITIOIOTHCS
BUXIJIHI periepu (ITyHKTH). MOXXyTh BUKOPHUCTOBYBATHCh TaKi perepu:

o IITUOVMHHNN — (QYyHIaMEHTAbHUIN Ireo/Ie3ndHUI 3HAK, [0 3aKIadaeThCs
B MNPAKTUYHO HECTHU CKaJIbHI IIapH IPYHTIB (TP BUKOHAHHI MOHITOPUHTY CKJIAJl HUX,
BEJIMKUX 00'€KTiB, OyMIBHUILITBO SIKMX PO3paxoBaHO Ha 2 1 OiJbllle POKiB);

o IPYHTOBHI — TEOAC3WYHMUN 3HAK, IO 3aKIaJaeTbcs HWKYE TIUOWHU
nmpoMep3aHHs TIPyHTYy (TIpM BUKOHAHHI MOHITOPUHTY HECKIaAHUX OO0'€KTIB,
OYyIIBHUIITBO SIKMX PO3paxOBaHO Ha MEHIIE HI’K Ha OJIUH PiK);

° CTIHHMM — TeoJe3WYHUN 3HaK, 3akKJaJeHud B CTiHI OyniBiai abo
CIIOPY[IH, OCiTaHHs QYHIAMEHTY SKUX MOXXHa BBXKATH MPAKTHUYHO 3aKiHUEHUM (TIpH
BUKOHAHHI MOHITOPUHTY OYy/liBelb, 1110 3HAXOIATHCS B €KCIUTyaTallii)

OcCHOBHI BUMOTH JI0 MiCLi PO3TallyBaHHs BUXIAHUX MTyHKTIB (penepis):

— TpuBaje 30epeKeHHs] HePYXOMOCTI;

— HaJIIHHUI KOHTPOJIb 3a CTAOIIBHICTIO;

— Oe3nepemKoAHUN TiaXi[ A0 MyHKTY (perepa) MpOTSIroM BChOTO TEpioay
MOHITOPHHTY;

— 11032 30HOIO PO3MOBCIOIKEHHSI TUCKY BiJ OyAiBHUIITBA,;
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— B CTOPOHI BijJl Mpoi3/iB, MiJA3eMHUX KOMYHIKAIlil, TEPUTOPIH, e MOXKIMBE
MOIIKOKEHHS a00 3MiHa MOJIOXKEHHS perepa;

— 11032 30HOI0 BIUIMBY OCaJI0BUX sIBUII. [3]

2)  3akpimieHHs Ha MicLIeBOCTI iepopMaliiHUX MapoK.

Micne po3stairyBaHHS JeopMalrliiHUX MapoK B Tepion OyaiBHUIITBA Ta
eKCIuTyartarlii, TOBMHHO OYTH 3alpoeKTOBaHE B 3aJIEKHOCTI BIJl METOJIB
BUMIpPIOBAaHHS 3  ypaXyBaHHAM  iHXEHEPHO-T'eOJIOTIYHUX  yMOB  OCHOBH,
KOHCTPYKTHUBHUX OCOOJIMBOCTEH OYIIBII Ta 3 ypaXyBaHHSIM 3PYYHOCTI BUMipIOBaHb.

JledbopmaliiiiHi 3HaKW Il BU3HAUYCHHS TOPU3OHTAIBHUX 3CYBIB IIUBUIBHUX 1
MIPOMUCJIOBUX OYJIMHKIB PO3MIIIAIOTHCS TI0 TIEPUMETPY, alie He Oiblie, HiXk yepe3 15
— 20 M 110 KyTax 1 Mo 000X CTOPOHHU OcaouHMX MIBiB. Ha rpebisx riapoBy3iiB 3HAKH
BCTAHOBJIIOIOTH y Trajiepesix 1 1o Bepxy rpebii He MeHIle JBOX Mapok Ha cekiito. Ha
MiMIPHAX CTIHKAX PO3MIIILYIOTh HE MEHII ABOX MapoK Ha KoxHi 30 M.

BucotHi penepy Ha UUBUIBHUX 1 MPOMHUCIOBUX OYJIMHKaX pO3TaIlOBYIOTH IO
KyTax, 1o nepumetpy udepe3 10-15M, mo obom cTopoHam AedopMalliifHUX IIBIB, Ha
KOJIOHAX, Y MICIIIX NMPUMHUKaHHS IO3JO0BXHIX 1 TMomepedyHuX cTiH. Ha migmipHux
CTIHKax perepy po3TallioByrOTh yepe3 15 - 20m.

Ha numapsix, ToMeHHUX reyax, pi3HUX Bekax 1 T.T. BCTAHOBJIIOIOTH KiJIbKa

sApyciB nedopmalliiHuX 3HaKiB. [4]

['eone3nuHuMu MeToaMH MOXXHA BU3HAYUTH JIBa BUJM OCIIaHHS JaMOM, a
caMe rMOuHHE Ta oBepxHeBe (AuB. Puc 1). [l kokHOTO BUIY OCiJIaHHS MOTpiOHA
CBOSI MapKa.

[ToBepxHeBl MapKu BCTAHOBIIIOIOTHCS Ha KpasiX TpeOHsI Ta MepeMHUUKH, a TAKOX
3HU3Y Ipebiti. [ MMOWHHI K MapKH BCTAHOBIIOIOTHCS Ha T'peOHi.

Kpeitwka aAtoka
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3)  Tenep noTpi6HO 0OpaTU METO MOHITOPHHTY.

Posrmsinatoun cydacHi MeTOAM reo/Ie3MYHOTr0 MOHITOPUHTY BKazaHi y Berymi,
MOJKHa JIMTH O TAKOTO BUCHOBKY: BHCOKOTOYHE HiBEJIFOBAHHS 1€ TapHUN METO,
OJIHAK BIiH TIOKa)Ke JIMIIE OCiJaHHs, a HaM MOTPIOHO BH3HAYATH UM € Ie U 3CYB;
crioci6 GPS - BuMmiproBaHHS Kpaille MiAXOIWUTh JJIsl IHIIUX THIIB T1APOTEXHIYHUX
CTIOPY/[l, TaKUX K rpedii 4u BeNuKi OETOHHI JaMOU; HazeMHe Jla3epHe CKaHyBaHHS
BTpayae CBOIO JOIIIBHICTh 3 PO3MIPOM, TOOTO YMM JIOBIIA JaM0a, TUM MEHII TOYHUH
pe3ysbTaT MH OTPUMAEMO, 33 paxyHOK 301bIIEHHS CTaHIIIN Ta BincraHedl. Tomy mMu
pO3TIsAgaEMO caMe JIHIHHO-KyTOBUH METOJ] 3a JOIOMOTOK BHCOKOTOYHOTO
eJIEKTPOHHOTO TaxeoMeTpa, M0 3a0e3NedYnTh TOYHE SK TPUTOHOMETPUYHE
HiBeJIFOBaHHS, TaK i KOOPJWHATH TUTAHOBOTO 3MillleHHs. Tak SK MU pO3IIISIaEMO IIIe
i aBTOMAaTH30BaHMII METOA, TO TaXeoMeTp Mae OyTH poOOTH30BaHUK i3
cepBoIpuBOIaMU. Maiike KOXKHa KOMIIaHisl, sika BUITyCKa€ reo/ie3nyHe 00JIaTHaHHSI,
BXX€ Ma€ y CBOEMY KaTajlo3l Taki NpWIaaW, TOMY BHOIp € 1 € Benukuid. Jlns
aBTOMATH30BAHOT'O CIIOCTEPEKEHHS MOTPiOHE MOCTiHHE MiIAKIIOYEHHS 10 Mepexi Ta
HaOip nporpam. Lleit MeTo 3acTOCOBYIOTH ISl Oe3MepepBHUX BUMIPIOBAaHb OCiIaHb,
nepeMillleHb, KpeHIB ¥ 1Hmux jgedopmaniid Npu HEOOMEXeHid KUIBKOCTI
CTIIOCTEPEIKYBAaHUX MApOK, SKi BCTAHOBIEHI y BaXKKOJOCTYITHHUX JIJISI BUMIpIOBaHHS
Micsax OyJIMHKIB 1 criopya 6e3 OCBITIICHHS

Puc.4. ABromMaTu30BaHMii €IEKTPOHHUH TaXeoMeTp B poOOTi

Jliss BuMiproBaHHSL Jedopmariiii  3aCTOCOBYIOTh CIICIIIbHAA MOJYJIb, SIK
Hanpuknag «Lukmnon» un «KeHTaBp», MpU3HAUEHHS SIKUX TOJSITae€ B yIpPaBIiHHI
PI3HUMU TUIIAMH TaXeOMETPIB.

BumiptoBaHHs MPOBOJSTHCS B TPHOX KOOPAWHATHIM CHCTEMi MPU LBOMY
BUKOPHCTOBYIOTBCS JaHi IO KyTaM Ta BiJICTaHl 10 CTIOCTEPEKyBaHOI BUMIPHOT TOUKH
—TIPU3MHU.
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Lli mporpamu 3abe3rneuyroTh TOYHICTh BUMiprOBaHb £ 0,5 MM mipu BijacTani 75
M Ta HOPMaJIbHUX TeMIepaTypHUX YMOBax.

Pe3ynbraTty BIJIMBY HM3BKUX TeMIIEpaTyp 3ajiekaThb BiJl SIKOCTI TepMallbHOTO
3aXHCTy Ta BUAMUMOCTI MPU3M.

Taki cucTeMu BHKOHYIOTH T'€OJIe3WYHI BUMIPIOBaHHS Ha CHeliajibHI MPU3MH 1
miciss aBTOMaTUYHOTO 300py 1 0OpOoOKHM JaHUX IMepeliatoTh Pe3yJbTaTh BUMIPIOBaHb
JUTS Bi3yautizallii B peXKuMi peajbHOro yacy.

Metonruka BUKOHAHHS BHMIipIOBaHb TIOBUHHA 3abe3riedyBaTH TMOTPiIOHY
TOYHICTh. TOYHICTH 1 MEpPIOJUYHICTh BUMIPIB BKa3yHOThCS B TEXHIYHOMY 3aBJaHHI
ab0 B HOPMATUBHUX JOKyYMeHTaX. B ocoOnuMBHUX BUIAJKaX Il BUMOTH MOXYTh OyTH
OTpUMaHI IUISXOM CHeIlaIbHUX PO3PaxyHKIB.

Y HoOpMaTMBHMX JOKYMEHTaX BHMOI'M JO TOYHOCTI XapaKTepU3yIOThCs
cepeaHiMu kBagpaTuaHUMK noxuokamu (CKII):

1 MM - 119 Oy AMHKIB 1 CIIOPY/I, HA CKEIbHUX IPYHTAX;

3 MM - 11 OyAMHKIB 1 CIIOPY/I, Ha MIIIAHUX, NIMHUCTUX 1 1HIIUX IPYHTAX;

10 MM - 7151 Oy IMHKIB 1 CTIOPY/l, HA HACUITHUX 1 IHIIUX IPYHTaX, 110 CUJIBHO

CTUCKAIOThCS;

15 MM - [1J1s1 3eMITSTHUX CTIOPY I

Ha 3cyBHuX minsiHkax ociganus BuMipsitoth 13 CKII 30 MM, a ropu3oHTaNbHI

3cyBU — 10 MM.

I[Ipo6aemaTuka. 3 OCHOBHUX MpoOJeM Yy BUKOPUCTAaHHI JAHOTO METOAY
MOHITOPUHTY MOJKHa BUJIIWTHU JB1. [lepia — BiACyTHICTh kBasipikoBaHUX (axiBIIiB,
TOMY 10O JaHWM MeTOJ, He BHBYAIOTh Yy MpodeciiHUi HaBUaJbHUX 3aKiiajax
MPaKTUYHO (TEOPEeTUYHO MOXKJIMBO TIJIBKM 3rajaytoTh). [pyra — npunian, skuii
BUKOHY€ Oe3lepepBHI BUMIpIOBaHHS, Ma€e OyTH BeCh Yac Ha BYJHMII 1 M’ €IHAHUHN 110
Mepexi, 1 sIK Horo He 3axuilai (KJIITKHA, 0XOpoHa 00’ €KTa 1 T.JI.) BCEOAHO € PU3HK, 110
HOT0 MOXKYTh SIK 1 BUKPACTH TaK 1 MPOCTO 3j1aMaTH.

BucnoBku. OTxe, aBTOMaTU30BaHUN T€0Je3UYHUN MOHITOPUHI € OJIHUM 13
OCHOBHUX Cy4YacCHUX METO/IIB BUBUEHHS JedopMaliiii 7aM0 B yMOBaxX eKcrutyaTalii Ta
Mae BeJIMKe MPaKTUYHe 3HauYeHHs, SKe MOJISITa€ B TOMY, 10 pe3ybTaTH MOHITOPUHTY
BUKOPHUCTOBYIOTHCS SIK BUXITHUM MaTepiall Uil XapaKTepUCTUKU CTablIBHOCTI JaMOu
B MepioJi eKCIuTyaTallii JiyIsl CBOEYACHOTO MTPOBEICHHSI PEMOHTY. A 1]l YaC BUKOHAHHS
MOHITOPUHTY Jam0, 110 OYyIOThCS, CBOEYACHO MPUKAMATH PIIISHHS II0JI0 YCYHEeHHSI
nedopMalitHuX SBUII, BHOCUTH 3MiHU B ICHYIOUI MpaBUJjia TEXHIYHOT eKCIUTyaTallii.

['onoBHOIO mMepeBaror JaHOro MeToqy € Oe3rnepebiiiHe croOCTepekeHHs 3a
nedopMalisiMu, 1HTEpBaJl SKOr0O MM MOXEMO 3aJlaTh caMi Ta MiHIMalbHa KiJbKICTh
¢daxiBiiB. ToMy naHui BUJ MOHITOPUHTY MOTPIOHO BUKOPUCTOBYBATH IO-TIEpIlie Ha
o0’exTax, 1m0 OYyIyIOThCA, 1€ JOMOMOXKE IIBUIKO 3pearyBaTd y BHUMAAKy pPi3KOTO
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30UIBIIeHHS Aedopmallii, mo-aApyre — Ha 00’€KTax Ha SKUX Bxke € nedopmariis, ane
NMOTPIOHO BU3HAYMTH 11 BEJIMYMHY Ta IIBUIKICTb.
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T'EOJAE3UYECKHNA MOHUTOPUHI THIPOTEXHUYECKHNX
COOPYKEHHH C TOMOIIIbIO ABTOMATHU3UPOBAHON
CHUCTEMBI HABJIIOJIEHU S

PaCCMOTpeHO HUCIIOJIB30BaHHUC aBTOMaTHSHpOBaHHOﬁ CHUCTCMBI H&6HIO,I[CHI/I$[ B
BHAC OJICKTPOHHOI'O TaXCeoMETpa 6ecnepe601>iHO N aBTOMAaTHYCCKHU C 3aJaHHBIM
HHTCPBAJIOM BBbIIIOJIHACT H&6HIO,I[CHI/I$[ Ha 3apaHeC 3aKpPCIUICHHBIC IIPU3MbI JIA
MOHHUTOPHUHTA THAPOTCXHHUYCCKOT'O COOPYIKCHUA B BUC ,Z[aM6BI.

B ocHoBHOI uYacTm MMPpUBCACHBI PEKOMCHAAIIMHW II10 CO3JaHUIO IIJIAaHOBO-
BBICOTHOM C€TH Y THUIIA U MECT 3aKpCIIJICHUA ,I[e(i)OpMa]_II/IOHHBIX MapoK Ha ,I[aM6e.

B pa60Te MMpoaHaJIM3UPOBAHBI IMPCHUMYIICCTBA OAaHHOI'O METOJa IIepeh
APYIruMu; IMpOaHaJIM3NPOBAHBbI HCCJICAO0BaHUA 151 H}’GJ'[I/IKaLII/II/I Ha TEMY
ABTOMAaTHU3HUPOBAHHOI'O MOHHUTOPHUHT A

TaK)Ke, pPacCMOTpPCHA HpOGJ’[GMaTI/IKa HCIIOJBb30BaHMUA JAHHOT'O MCTOA.

KmroueBnie cioBa: aBTOMAaTHU3HWpOBaHHasA CHUCTECMaA H3.6J'[I0,I[CHI/I$I; MOHHUTOPHUHT;
Ha6J'[IO,I[eHI/IC; I[e(i)OpMaL[I/IH; T'MAPOTEXHUYCCKOE COOPYIKCHUC, ,uaM6a

Cand. tech. sciences, Professor Staroverov Volodumyr,
Kyiv National University of Construction and Architecture
Haikin Dmytro, Department of the Engineering Research
of «KOSNOVA» LLC, Kyiv

GEODESIC MONITORING OF HYDROTECHNICAL STRUCTURES
USING AN AUTOMATED OBSERVATION SYSTEM

The use of an automated monitoring system in the form of an electronic total
station is considered, which continuously and automatically at a given interval
performs observations on pre-fixed prisms for monitoring the hydraulic structure in
the form of a dam.

The main part contains recommendations for the creation of a planned height
network and the type and location of deformation marks on the dam.

The advantages of this method over others are analyzed in the work; researches
and publications on the topic of automated monitoring are analyzed

Also, the problems of using this method are considered.
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The main task of this work is to get acquainted with the method of automated
geodetic monitoring using an electronic total station on the example of observation of
dam deformations.

There are two main problems in using this method of monitoring. The first is
the lack of qualified specialists, because this method is not studied in vocational
schools in practice (theoretically, perhaps only mentioned). The second is that a
device that performs continuous measurements must be on the street all the time and
connected to the network, and no matter how you protect it (cages, protection of the
object, etc.) there is still a risk that it can be stolen or just break.

So, automated geodetic monitoring is one of the main modern methods of
studying deformations of dams in operation and is of great practical importance,
which is that the monitoring results are used as a source material to characterize the
stability of the dam during operation for timely repairs. And during the monitoring of
dams under construction, make timely decisions to eliminate deformation
phenomena, make changes to existing rules of technical operation.

The main advantage of this method is the uninterrupted observation of
deformations, the interval of which we can set ourselves and the minimum number of
specialists. Therefore, this type of monitoring should be used first on the objects
under construction, it will help to react quickly in case of a sharp increase in
deformation, and secondly - on objects that already have deformation, but you need
to determine its magnitude and speed.

Keywords: automated observation system; monitoring; observation;
deformation; hydraulic structure; dam

REFERENCES

1. URL:  https://uk.wikipedia.org/wiki/Hidrotekhnichna sporuda. {in
Ukrainian}

2. K. Smolii, Natsionalnyi universytet «Lvivska politekhnikay, UDK
528.72/73, Analiz suchasnykh heodezychnykh ta heotekhnichnykh metodiv
monitorynhu za deformatsiiamy inzhenernykh sporud, 2015. S.87-89. {in Ukrainian}

3. P.lIe. Hryhorovskyi, Yu.V.Deineka, D.M.Doroshenko, NDIBV, Novi
tekhnolohii v budivnytstvi Ne2(22), Rozrobka prohramy heodezychnoho
monitorynhu, 2011. - S. 20-27. {in Ukrainian}

4. Bondarenko Y.N., Marteinov A.V., Mokaseev A.V., Predotvrashchenye
avaryi zdanyi y sooruzhenyi, Sovremennsie metodsr monytorynha za tekhnycheskym

sostoianyem zdanyi y sooruzhenyi v protsesse ykh skspluatatsyy, Data onovlennia:
2010-04-23, URL: http://www.pamag.ru/pressa/sovremenniy-monitoring.  {in
Russian}



Micmobyoyeanns ma mepumopiaivhe niaH)6aHHs. 307

5. Bayrak Temel. Monitoring temporal behavior of the Yamula Dam //
Shaping the Change XXIII FIG Congress. Munich, Germany, October 8§—13, 2006.
{in English}

6. DBN V.1.3-2:2010. Systema zabezpechennia tochnosti heometrychnykh
parametriv u budivnytstvi, Heodezychni roboty u budivnytstvi, - K.: Zmina Nel,
2017, 70 s. {in Ukrainian}

7. S. Voitenko, R. Shults, M. Bilous. Vyznachennia kreniv inzhenernykh
sporud metodom nazemnoho lazernoho skanuvannia / Cuchasni dosiahnennia
heodezychnoi nauky ta vyrobnytstva, vypusk I (17), Kyiv, 2009 — S.144-150. {in
Ukrainian}

8. Casaca Jodo. The Geodetic Surveying Methods in the Monitoring of
Large Dams in Portugal / Casaca Jodo, Henriques Maria Jodo // FIG XXII
International Congress. Washington D.C. USA, April 19-26 2002. {in English}

9. Henrique Maria J. Measuring Inclinations in Cabril Dam with an
Optoelectronic Sensor / Henrique Maria J., Lima José N., Oliveira Sérgio B. // FIG
Working Week 2012. Knowing to manage the territory, protect the environment,
evaluate the cultural heritage. Rome, Italy, 610 May, 2012. {in English}

10.  Pretorius C. J. The extensive geodetic system used for the monitoring of
a 185 metre high arch dam in Southern Africa / Pretorius C. J., Schmidt W. F., van
Staden C. S., Egger K. // Session VI: Deformation monitoring and modelling of large
dams. Orange, California, USA. 19-22 March. — P. 203-213. {in English}

11.  Hudnut, K. (1996). Continuous GPS monitoring of dam deformation.
EOS, Trans. AGU, 77, No. 46, pg. F139. {in English}

12.  HOST 24846-81. Hruntel. Metodsl yzmerenyia deformatsyi osnovanyi
zdanyi y sooruzhenyi. — M.: Hosstroiyzdat, 1982. 29s. {in Russian}

13. Besymbaeva O.H., Nyzametdynov N.F. Sozdanye systemsl
heomonytorynha dlia uslovyi zolootvala HR3S // Tr. Unyversyteta. KarHTU. — 2007.
—Ne 4. —S. 12-15. {in Russian}

14. Kaftan V. L., Ustinov A. V. Use of global navigation satellite systems for
monitoring deformations of water-development works. / Power Technology and
Engineering. May 2013. Vol. 47. Issue 1. P. 30-37. {in English}

15. Deineka Yu.P. Metody ta rezultaty heodezychnykh sposterezhen za
obiektamy teplovoi elektrychnoi stantsii // Suchasni dosiahnennia heodezychnoi
nauky ta vyrobnytstva. — Lviv: Liha-Pres. — 2000. — S. 139—141. {in Ukrainian}

16. Deineka Yu.P. Heodezychnyi monitorynh budivel ta sporud
Dobrotvirskoi TES // Inzhenernaheodeziia. — K. — 1998. — Vyp. 40. — S. 44-48. {in
Ukrainian}



