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2. Improving geodetic techniques of increasing the measuring accuracy during engineering surveying operations

Pedepar:

1. IucepTalis npucBsiYe€Ha BIOCKOHAJIEHHIO F€0e3nYHUX METOIB MiBUIIEHHS] TOYHOCTi BUMipIOBaHb B
iH)KeHEepHO-Teo/Ie3UYHUX POOOTaX. BaXKIUBICTh iH)KEHEpHO-Te01e3UYHOro 3a6€e3MedyeHHs K CKIaloBOi YaCTUHU
CHACTEMHU SIKOCTI € NIPiOPUTETHOIO B OyiBHMITBI. TOMYy IUTaHHS MOT0 yAOCKOHAJIEHHSI Ma€ BEJINKE 3HAYEHHS i B
MaiOGyTHbOMY OO BaKJIUBICTb OyZe 3pOCTaTH. Y3arajabHeHi iHkeHepHO-Te01e3u4Hi pOOOTH, SIKi PO3IJISIHYTO Y
IIepIIOMY PO31isi, MOXKHA TEXHOJIOTIYHO 00’€JHATH 3a TaKUMU Harnpsmamu: 1. ['eonesnyne 3a6e3neyeHHs
iHXXeHepHHUX CIIOPY], KOOPAMHATHOI0 0cHOBOO JIT'M. 2. 'eosie3anyHe 3ab6e3NeuyeHHs iHKeHEPHUX CIIOPY/, IpH ix
3B€JIEHHI Ta ekciuyaTauii. 3. 'eone3nyHe 3a6€31e4eHHsI MOHTaXKy TEXHOJIOTIYHOTrO 06J1alHaHHS iH)KEHEPHUX
criopyz. Anani3 nyHkTy 1 3acBimuuB, o npo6semMy OfHOPiAHOI TOYHOCTI KOOPAVHATHOTO 3a6€31eYeHHsT MaJIuX
iHXXeHepHHUX CIIOpY], BUPilleHo BBeAeHHIM y BUupooHuuTso YCK2000. Ie 3a6e3neunsio cepenHio CKII Bu3HaueHHs
KOOpAMHAT Ha piBHi 3 cM 1714 Beiei Tepurtopii Ykpainu. lllomo reofesnyHnx MeEpex BeJIMKUX iHKEeHEPHUX 00 €KTiB,
T0 CKII BU3HaYeHHS KOOPAVHAT 3a/IMIINJIACE Ha PiBHI 3aCTapiMX TEXHOJIOTIN BUMipIOBaHb. AKTMBHUI PO3BUTOK B

Ykpaini mepexx nepmaneHTHUX bC nae MOXIUBICTb BUKOpucToByBaty HOBi THCC MeTony B peXruMi peasbHOTO



qacy AJig 3a6e3ne4eHHs KOOPAUHATHOI O0CHOBOW JJI'M imkeHepHux criopyz, llono reofge3nyHoro 3abesneyeHHs
iHXeHepHUX 00'eKTIB IIPU iX 3BeleHHI Ta eKCIulyaTallii, To 3a3Ha4YrMO, 110 B YKpaiHi Taki po6OTH periaMeHTyioTh
BignosigHi IBH. V Hux onucaxi Buny po6it, 06s1aiHaHHS, SIKUM iX BUKOHYIOTb Ta PEerjlaMeHTOBAaHA TOYHICTb.
OcCkisnbKY Teoie3nyHi Mepexi Ha TaKuX 00'€KTax IMPOEKTYIOThCSI B 0OMEXEHNX YMOBAX, TO BUHUKAE NTOTpeda B
PO3poO61Li HOBUX METOJMK BUMIPIOBAHb Ta PO3BUTKY CIIE€LliaJIbHUX F€0[Ie3UYHNX MepeX. ['eone3nyHe 3a6e3ne4eHHs
MOHTa)Xy TEXHOJIOTIYHOTO 00J1afHaHHS iH)KEeHEePHUX CIIOPYJ, B YKpaiHi peraaMeHTyeTbCsl BiOBiZHUMU
HOPMaTUBHUMU BUMOraMH. Lli HOpMU BU3Ha4YalOTh TOYHICTb Ta METOIM BUKOHAHHS poOiT. B YKpaiHi BUBipeHHs
MIPSIMOJIIHIMTHOCTI, CIiBBICHOCTI, TOPU30HTAJIbHOCTI, BUCOTHOCTI, HAXWUJIEHOCTI, BEPTUKAJIbHOCTI, ITapajIeJIbHOCTI,
[epIeHINKYJISIPHOCTI, IIJIOIUHHOCTI, KpUBUHHOCTI BUKOHYIOTb CIIellia/IbHUM 00JIaflHaHHSIM aBTOKOJIIMaLiHHUMU
TEOJ0JiTaM1, iIHBAPHUMU JPOTaMH, Kalibpamu, ONITUYHUMU TPYyOAMHU i3 LieHTpolIyKayaMu. Y CBITOBIl NpakTuli
IABHO Ha0yJY MOLIMPEHHS METOY, 0 6a3yI0ThCSl HA BUKOPUCTAHHI Cy4aCHUX €JIEKTPOHHUX IIPUJIAiB, SIK TaKi, 0
€ B pa3u e(eKTUBHIIli, TPOAYKTUBHIIII Ta MEeHII Yaco3aTpaTHi. ToMy IIOCTa€e MUTaHHS BIPOBAIIKEHHS TaKUX
TEXHOJIOTI! B yKpaiHChbKe BUPOOHULITBO. Y IPYyroMy po3zijii 3 METOIO0 BIOCKOHAJIEHHS [€01e3UYHOTO0 3a0e31eYeHHs
BEJIMKUX iIH)KEHEPHUX CIIOPY, KOOPAMHATHOIO OCHOBOIO BUKOHAHO: 1. JocmimkeHHs ToyHOCTi RTK-pesxumy 'HCC-
BUMIPIOBaHb 3aJIEXKHO Bif Bifasti 10 6a30B0Oi CTaHILii, KiIbKOCTi Cy3ip’iB CyIyTHUKIB, KiJIbKOCTi €[10X Ta BUJy 3B'SI3KY.
2. JlocniizKeHHsI MOKJIMBOCTI TOOYJOBY Fe0Jj€3UYHMX MEPEX 3 BAKOPUCTAHHSAM CTaTUYHUX Ta CUHXPOHHUX RTK
['HCC-BexTopiB. 3. Tpanchopmatiiito ninaHoBux koopauHart i3 cucremu ETRF-2000 o cuctemu I'TT JJHicTpoBCHKO]
I'AEC. Po3paxoBani napamerpu nepersopenHs snposagxeHi y [13 CDC-NET nng ¢popmyBaHHS gudePEHLINHAX
nornpaBok JJHicTpoBceKoi TAEC. 3 MeTo10 nnepeTBOpeHH eincoiganbHux Bucot cucreMu ETRF-2000 go cucremn
HopManbHuX BUCOT ['T'T JHicTpoBChKOi TAEC cTBOp€eHa peryssipHa CiTKa BUCOT KBa3ireoiza, sgKa 3aBaHTakeHa y [13
CDC-NET gns nepepadi gudepeHLiiiHUX IOIIPABOK y reofle3UyHi BUCOTU. Y TPETOMY PO3[iJli 3 METOIO
NiABUILEHHS TOYHOCTI BU3BHAYEHHSI IAPAMETPIB iHXXE€HEPHHUX CIIOPY]], €JIEKTPOHHMMY TaX€OMETPAMU Ta BiAIIOBIHO
10 iHCTPYKLii reoie3MYHOr0 BUPOOHUIITBA, YAOCKOHAJIEHO METOIMKY Ta MPpUaAs AJis 0CIabIeHHS BIJIUBY
iHCTpyMEHTAJIbHMX TIOXMOOK Ha BUMipIOBaHHS €JIEKTPOHHMMU TaxeoMeTpaMHy, a came: 1. MeToMKa niiBULeHHS
TOYHOCTI BUMIPIOBaHHS Biiiasiell eJIeKTPOHHUMU TaX€OMeTpaMU JIiHIMHO-KyTOBUM CIIOCOOOM. 2. [Ipuctpiit ang
[iABUILEHHS TOYHOCTI BUMIPIOBaHb Biffasi JiHITHO-KyTOBUM CIIOCOGOM MiX IIYHKTaMU, LIEHTPU SIKUX 3a7laHi
OTBOPOM. 3. BisupHy 1iisib, KyJIbKOBUH BifloMBay Ta ABOIIPU3MOBUI 1aBaY-BEKTOP 7151 BUBHAYEHHS TEOMETPUYHUX
IapameTpiB iHKEHEPHUX CIIOPYJ, y IIPOCTOPi. BUKOHAHO aHali3 €JIEKTPOHHUX TaXEOMETPIB Ta IX BAKOPUCTAHHS Y
CBIiTOBIiN NpaKTULi. JJOCIiIXE€HO METPOJIOTiYHi XapaKTEPUCTUKHU €JIEKTPOHHUX TaX€OMETPIiB Pi3HUX BUPOOHUKIB,

[I0/1IAaHO HEOOXIiHICTh IX IPaBUJIbHOTO BU3HAYEHHS HA CIIelia/IbHUX YCTAaHOBKAX.

2. The thesis is devoted to improving geodetic techniques of increasing measuring accuracy and efficiency of
measurements during engineering surveying operations. Therefore, the issue of its improvement is extremely
important and will be even more important in the future. In general, engineering geodesy works considered in
Chapter 1 can be technologically combined into such directions, as: 1. Geodetic works providing a coordinate base
of SGN for engineering constructions. 2. Geodetic works provided for engineering constructions during their
building. 3. Geodetic works provided while installing technological equipment. The analysis of Point 1 showed that
issues of homogeneous accuracy of coordinate positioning for small engineering facilities was addressed by
implementing into production The State Geodetic Reference Coordinate System (USC2000). It provided a MSE of
coordinate determination at the level of 3 cm for the whole Ukraine territory. Regarding geodetic networks of big
engineering objects, their normative errors stayed at the level of out-of-date measuring techniques. The rapid
development of networks of permanent BS enables using new methods of GNSS in a real-time mode for providing
the SGN coordinate base for engineering constructions. Considering geodetic works provided for engineering
constructions during their building and exploitation, we can mention that in Ukraine such works are regulated by
the relevant building codes. They include the description of kinds of works, equipment for them and regulated
accuracy. Since geodetic networks at such objects are designed under the limited planning conditions, a need to
develop new measuring techniques and special geodetic networks. Geodetic support for the installation of
technological equipment of engineering structures in Ukraine is regulated by the corresponding regulatory
requirements. These norms determine the accuracy and methods of performance of works. In Ukraine, checks of



straightness, equiaxality, horizontality, height, inclination, verticality, parallelism, perpendicularity, flatness, and
curvature are carried out with special equipment, autocollimation theodolites, invar wires, gauges, optical tubes
with center finders. In world practice, methods based on the use of modern electronic devices, which are much
more effective, productive and less time-consuming, have long been widespread. Therefore, the question of
introducing such technologies into Ukrainian production arises. In Chapter 2, with the aim of improving the
geodetic support of large engineering structures, the coordinate base is used to: 1. Investigation of the accuracy of
the RTK mode of GNSS measurements depending on the distance to the base station, the number of satellite
constellations, the number of epochs and the type of communication. 2. Researching the possibility of building
geodetic networks using static and synchronous RTK GNSS vectors. 3. Transformation of the planned coordinates
from the ETRF-2000 system to the GTT system of the Dnister PSPP. The calculated parameters of the
transformation are implemented in the CDC-NET software for the formation of differential corrections of the
Dniester Gas Station. In order to convert the ellipsoidal heights of the ETRF-2000 system to the system of normal
heights of the GTT of the Dniester Gas Power Plant, a regular grid of quasi-geoid heights was created, which was
loaded into the CDC-NET software for transferring differential corrections to geodetic heights. In Chapter 3, in
order to increase the accuracy of determining the parameters of engineering structures by electronic total
stations and in accordance with the geodetic production instructions, the methods and equipment for reducing
the influence of instrumental errors on measurements by electronic total stations have been improved, namely: a
method of increasing the accuracy of distance measurement by electronic total stations using the linear-angular
method, a device for increasing the accuracy of distance measurements in a linear-angular way between points,
the centers of which are given by the hole, a sighting target, a cross-beam reflector and a two-point sensor-vector
for determining the geometric parameters of engineering structures in space. An analysis of electronic
tacheometers and their use in global practice was also performed. The main technical characteristics of electronic
tacheometers of various manufacturers have been summarized, the need for their correct determination on
special installations has been presented.
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