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Pedepar:

1. Incepraliiio prucBs9eHO BUPIIIEHHIO aKTyaJlbHOI HAYKOBO-TIPUKJIAAHOI 3a51avi 3a6e3redeHHs 6ibil e()eKTUBHOTO
Oy[iBHMLITBA MiA3€MHUX KOMYHIKallill IJISIXOM BUKOPUCTAHHS TEXHOJIOTIH, 1110 Nlepe6ayaoTh POKJIaTaHHS
KOMYVHIKalill 3aKpUTUMH CI1I0co6amy, a came (POPMYyBaHHS TEXHOJIOTIYHMX TOPOKHUH Y I'PYHTI 17151
0€e3TpaHIIeHOro NMPOKJIAIaHHS AEKiIbKOX JiHITHO-IIPOTSHKHUX 00'€KTIB PO3MOiNbHUX MiI3€MHIX KOMYHIKaLlill
IJISIXOM y3arajbHEHHsI HAyKOBUX OCHOB CTBOPEHHS YCTaHOBOK i p06040ro 06s1afiHaHHsI OOIPYHTYBAHHS iX
palioHaJIbHUX KOHCTPYKTUBHUX [1aPAaMETPiB, PO3MMPEHHS 06J1aCTi BUKOPUCTaHHS Ta TEXHOJIOTIYHUX MOKJIMBOCTEN
CTaTUYHUX METO/IB (POPMYBAHHS TEXHOJIOTIYHUX TOPOKHUH J1s1 JIiIHIHHO-TIPOTSIKHUX 00'€KTiB. OQHUM 3i IISIXiB
nigBuIeHHs e(eKTUBHOCTI ITpolecy 6e3TpaHIIetHOro IPOKJIafaHHS TPYOOIIPOBOIB CIIOCOG0M ITPOKOJLY €

3aCTOCYBaHHS OIITUMaJIbHOI POPMU TEXHOJIOTIYHOI IOPOKHMHY B I'PYHTI, 1IJ0 JACTh 3MOT'y iCTOTHO 3MEHIINTH



3yCHUJIJISI IIPOKOJIIOBAHHS, @ TAKOK 3MEHIIUTH 30HY PO3MOBCIOIKEHHS IEPEYLIIIBHEHOTO I'PYHTY. B po6oTi
OOIPYHTOBAHO aKTyaJIbHICTh TeMU, CPOPMYILOBAHO 00'€KT, TpeIMET, METY i 3aBIaHHS LOCIIiIP)KeHHS, OIIMCaHO
METOJIY AOCJiJPKEHHS, a TAKOXX BU3HAYEHO 3B's1I30K POOOTU 3 HAYKOBUMH ITpOrpaMaMy, IJIaHaMU, TeMaMU; HaJlaHO
iHopmatito po anpobatito Ta my6Jikauii pe3ysIbTaTiB JUCEPTALiHOrO JOCHiIXeHH. [IpoBeeHnit orsy,
CIoCo6iB 6€3TPaHIIEMHOrO TPOKJIAJaHHS KOMYHIKallill, MAlIMHY Ta POOOYUX OPTraHiB AJ1s1 CyMiCHOTO
0e3TpaHIIeHOro POKJIaaHHs IPYIH JiHIMHO-IIPOTSDKHUX 00'€KTiB NTOKa3aB, 110 [J1s1 OCSITHEeHHS 1iiel MeTu
BHMKOPHCTOBYIOTh 6araTo pisHOMaHIiTHUX MalllMH, OCHOBHUM HEJIOJIIKOM SIKMX € ixHi rabapuTHi po3amipu abo po3mipu
Pp06040i 30HH, BEJIMKA BapTiCTh MAIIMH Ta BUKOHAHHS POOIT, iHKOJIM HU3bKA TOYHICTh NPOKJIAJAHHS, 0OMEXEHHS 110
BeJINYMHI po6040i 30HH, 1110 OCTATOYHO BU3HAUMJIO HAIIPSIMOK IIOLIYKIiB — B 6iK MasorabapuTHUX YCTAaHOBOK, 110
METOJOM CTaTUYHOTI'O IIPOKOJLY, 3 MOSKJIMBICTIO KOPEKLil TPaeKTOPii 1 MOAABbIINM CTYIIEHEBUM PO3LMIMPEHHIM
TEXHOJIOTIYHUX MIOPO>KHUH JI0 NOTPiGHOT0 po3Mipy, BUKOHYIOTh TEXHOJIOTIYHI IepeX0iY B TICHMX YMOBAaX MiCbKOI
3a6ymoBuU. OrJIsf TEOPETUYHUX JOCIIPKEHDb B rajly3i CTaTUMHOTO TPOKOJIIOBAHHSI IOPOKHUH [10Ka3ye 3HAYHY
3alliKaBJIEHICTb LIUM IIUTAHHSM Y CBITi, aJleé OJHO4YaCHO II0Ka3ye CKIaAHICTh Ipouecy. barato BuUeHMX BBOIATh HOBI
€KCIIEpPMMEHTAaJIbHI KoedillieHTH, 1110 BUMAralTh 10J4AaTKOBUX AOCIiIKEHb, iHIIIi HE BpaxOBYIOTb KYT 3arOCTPEHHS,
TPeTi He BPaXxOBYIOTb BOJIOTICTb UM MOPUCTICTh. Halsiermum y BUKOPUCTAaHHI, [IJ11 BUSBHAUYE€HHS CUJIM IPOKOJIOBAHHS
TEXHOJIOTIYHUX IIOPO>XKHUH y I'PYHTI, € Teopii onucaHi B poboTax C. B. Kpasug, B. B. Koanbko Ta B. M. CynioHeBa, 10
IIPOIIOHYIOTb 3QJIEXKHOCTI BCi CKJIQ/IOBI SIKUX B3SITi 3 Oy/iBEJIbHUX HOPM, 260 OTPUMAaHI IPOCTUMU €KCIIpec-
aHaJli3aMM — BU3HAYAIOTh TUII IPYHTY Ta OTO BOJIOTICTh. Pe3ynbTaToM AOCIiIKeHb JUCEPTALiiHOI po60TH cTana
METOAMKA PO3PaXyHKY KOHCTPYKTUBHUX [TapaMeTPiB KIIMHOBO-TIPU3MAaTUYHUX HAKOHEYHUKIB [1711 OTPUMaHHS
ni3eMHUX [IOPOXKHUH B 3aJI€XKHOCTI Bifl TUIY I'PYHTY, KiJIbKOCTi Ta po3MipiB QyT/spiB, AJ1s1 NiHIHHO-TIPOTSIKHUX
00'€KTiB, @ TAKOK METOAMKA BU3HAUEHHS! BIUIUBY pOOOYMX OPraHiB Ha CYCifHi ifzeMHi KoMyHikarii, sika
BIIPOBAJI’)KE€HA IIPU [IPOEKTYBAHHI TPACU MIPOKJIaJaHHa KOMyHiKalii inkeHepHMMU npaniBHUKaMy KomnaHii TOB
«MBK CIHEPTISI», M. [IHinpo, (akT BipoBamykeHHs Bif, 25.05.2021 p.), Ta I1® "AJIPYC", M. [IHinpo, (KT BIIPOBaI>KEHHS
Biz 20.05.2021 p.). Pesysnbratu gociigkeHb BUKOPUCTAHO B HaBYaJIbHOMY IPOLECi IPY MiAroToBLi PaxiBLiB y
PaMKax IACLMIUIH «MamyHy 17151 KOJMIMHUX po06iT» Ta «3eMJIepUiiHi MalIMHW», 10 BUKJIAAAI0ThCS Ha Kadeapi
«[lpukiagHa MexaHika Ta MaTepiaslo3HaBCTBO» (PaKyJbTeTy « TpaHCOPTHA iHXKeHepis» «YKpaiHChKOTO JeP>KaBHOTO
VHIBEpCUTETY HayKU i TeXHOJIOrii1». EKoHOMIuHNMIT eeKT Bif, BIPOBaIyKEHHS KJIMHOBO-TIPU3MAaTUYHOTO po6040ro
OpraHy /ij1s1 CyMiCHOTO 6€3TpaHIIEHOTO NPOKJIAJAHHS JIiHIHO MPOTSDKHUX O0’€KTiB BiiOyBaeThCsI LJISIXOM
3MEHIIEHHS COBIBaPTOCTI CIIOPYIPKEHHS TEXHOJIOTIYHOI TIOPOSKHUHY, MOKIJIMBOCTi BUKOHAHHS POOIT Ha MEHIINX
rM6uHax Ta 6yrKYe 10 CYCimHiX KOMyHiKalil, 3MEeHIIEeHHS BUTPAT Ha 3€MJIsIHI poOOTH, HAa TPAaHCIIOPTHI BUTPATH Ta
30i/IbLIIEHHS eKCIITyaTaliliHOi TpOAyKTUBHOCTI. [IpoBeieHO po3paxyHKU eKOHOMIYHOI €(peKTUBHOCTI BUKOPUCTaHHS
6a30B0i YCTaHOBKM FOPU30HTAJIbHO cIpsiMoBaHoro 6ypinnasa 'HB-800 /300, mo excrnyaTyoTbees pipmoro TOB
«MBK CIHEPTIfI», Ta HOBOi ycTaHoBKM MIIK-30-100 (MalIMHM K€pOBAHOIO MPOKOJTY) 3 KJIIMHOBO-TIPU3MaTUYHUM
pobounM 06J1afHAaHHSIM, [IPU CIIOPYA’KEHHI IIepexoliB NOBXUHOI0 50 M KEPOBAHOTO IIPOKOJIY Ta TOPU3OHTATIbHO
HaIpaBJIeHOro OypiHHS, 110 NTOKa3aly 3HM>KEHHS COOiBapTOCTI CIIOPYIKEHHS iepexony Ha 27,68%. laHui
IIOKA3HUK MiJTBEPAXKYETHCS NPU po3Mipax 10 350 MM, 36ibLIEHHS] PO3MIPY TOPOKHUHU Pi3KO 3HIKYE
eeKTUBHICTb, a micyis 450 MM BUKOPUCTAHHS CTATUYHOI'O IIPOKOJIy CTa€ HEMOJKJIMBUM, Yepe3 3HavHi gedopmarii

I'PYHTY Ta BeJIMKe 3061/1blIeHHsI POOOUYUX 3yCUJIb.

2. The dissertation is devoted to the solution of the actual scientific and applied problem of ensuring more efficient
construction of underground communications by using technologies that provide for the laying of
communications by closed methods, namely the formation of technological cavities in the soil for the trenchless
laying of several linear and extended objects of distribution underground communications by summarizing the
scientific foundations of the creation installations and working equipment, justification of their rational design
parameters, expansion of the field of use and technological possibilities of static methods of forming technological
cavities for linear and long objects. One of the ways to increase the efficiency of the process of trenchless laying of
pipelines by the puncture method is by using the optimal form of the technological cavity in the soil, which will
make it possible to significantly reduce the puncture force as well as reduce the spread zone of overcompacted
soil. The work substantiates the relevance of the topic, formulates the object, subject, goal and task of the



research, describes the research methods, and also defines the connection of the work with scientific programs,
plans, and topics. Information about the approval and publication of the results of the dissertation research is
provided. A review of the methods of trenchless laying of communications, machines and working bodies for the
simultaneous trenchless laying of a group of linear and long objects showed that many different machines are used
to achieve this goal, the main drawback of which is their overall dimensions or the dimensions of the working area,
the high cost of the machines and execution of work, sometimes low accuracy of laying, limitation of the size of
the working area, which finally determined the direction of the search - in the direction of small-sized
installations, which by the method of static puncture, with the possibility of trajectory correction and further
gradual expansion of technological cavities to the required size, perform technological transitions in cramped
conditions urban development. A review of theoretical studies in the field of static piercing of cavities shows
significant interest in this issue around the world, but at the same time shows the complexity of the process. Many
scientists introduce new experimental coefficients that require additional research; others do not take into
account the angle of sharpening; others do not take into account humidity or porosity. The easiest to use to
determine the strength of piercing technological cavities in the soil are the theories described in the works of S. V.
Kravets, V. V. Kovanko, and V. M. Suponev, which offer dependencies, all the components of which are taken from
construction standards or obtained by simple express analyses to determine the type of soil and its moisture
content. The result of the research for the dissertation was a method of calculating the structural parameters of
wedge-prismatic tips for obtaining underground cavities depending on the type of soil, the number and size of the
cases, for linear and long objects, as well as a method of determining the influence of working bodies on nearby
underground communications, which has been implemented during the design of the communication route by
engineering employees of MBK SYNERGY LLC, Dnipro (implementation act dated 05/25/2021) and ALRUS PF,
Dnipro (implementation act dated 05/20/2021). The results of the research were used in the educational process
in the training of specialists within the disciplines "Machines for track work" and "Earth-moving machines", which
are taught at the "Applied Mechanics and Materials Science" department of the "Transport Engineering" faculty of
the "Ukrainian State University of Science and Technology". The economic effect of the introduction of a wedge-
prismatic working body for compatible trenchless laying of linearly extended objects occurs by reducing the cost
of construction of a technological cavity, the possibility of performing work at shallower depths and closer to
neighboring communications, reducing the costs of earthworks and transportation costs, and increasing operating
productivity. Calculations of the economic efficiency of the use of the basic horizontal drilling HDD-800 /300
installation, operated by ABC SYNERGY, and the new CPM-30-100 (controlled puncture machines) installation
with wedge-prismatic working equipment, during the construction of transitions 50 m long with controlled
puncture and horizontally directed drilling, were carried out. Which showed a 27.68% reduction in the cost of
construction for the transition. This indicator is confirmed for sizes up to 350 mm, an increase in the size of the
cavity sharply reduces the efficiency, and after 450 mm, the use of static puncture becomes impossible, due to
significant deformations of the soil and a large increase in work effort.
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