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Pedepar:

1. lucepTarito NpuCBSYEHO BUPIlIEHHIO aKTyaJabHOI HAYKOBO-TIPUKJIALHOI NPO6IeMU 3a0e3eyeHHs Oibll
eeKTUBHOro Ta KEPOBAaHOTO POPMYBAHHS FOPU30HTAJILHUX CBEPAJIOBUH 17151 6€3TPaHIIeiHOT0 IPOKJIalaHHSI
PO3NOAIILHUX MiA3€MHUAX KOMYHIKALi! IJIIXOM y3arajJbHEHHS HAyKOBUX OCHOB CTBOPEHHS YCTaHOBOK i
o6s1afHaHHS, OOI'PYHTYBaHHS iX palliOHaJbHUX KOHCTPYKTUBHUX I1apaMeTpPiB Ta CTBOPEHHS CUJIOBOTO TUMOPSILY
YCTQHOBOK, PO3LMUPEHHS 06J1aCTi BAKOPUCTAHHS Ta TEXHOJIOTTYHUX MOXKJIMBOCTEH CTAaTUYHUX METO/IiB (POPMYBAHHS

KOMVHIKaI[ilHUX TIOPOXHUH B I'PYHTI. B p060Ti 06IPYHTOBAHO aKTyajIbHICTh TeMU, CPOPMYIILOBAHO OO €KT,



IpeAMeT, METY i 3aBAaHHS JOCJIiIPKEHHS, ONIMCAHO METOAM JOCJiIPKEHHS, a TAaKOK BU3HAUY€HO 3B'SI30K pOOOTU 3
HayKOBUMM IpOrpaMamu, IjaaHaMuy, TeMaMy; HalaHo iHdopMallito po anpobariiio Ta myoJikarii pe3ysbTaTis
IYcepTalifHOro gocimkeHHs. HaykoBa HOBM3HA OTPUMAHUX Pe3YJbTaTiB II0JISITae Y PO3PO0JIEHH] y3arajbHEHUX
TEOPETUYHUX 3aJIEXKHOCTEMN, SKi BIIEplIe OTPUMaHi Ha OCHOBI 3aKOHY PiBHOCTI MacC IPYHTY A0 i Micjs 10ro
PYIHYBaHHSI Ta HOPMaTUBHUX (i3UKO-MEXaHiYHMX BJIACTUBOCTEN I'PYHTIB, IO CIIPUSIOTh CTBOPEHHIO CIl€LiaTbHUX
BHUCOKOe(EKTUBHUX YCTAHOBOK /1151 6€3TPaHIIeiHOTO [IPOKJIafJaHHs iH)KeHepHUX Mil3eMHUX KOMYHIKalliil Ha 6a3i
BCTAHOBJIEHUX 3aKOHOMIPHOCTEH B3aeMOJIii iX po60UYnX OpraHiB 3 IPYHTOBUM CEPEJOBUILEM METOJAMU CTATUYHOTO
IIPOKOJIy I'PYHTY, IOT0 ITPOAABIIOBAHHS Ta iX KOMbiHaLii. Pe3ysbpTaTy HAyKOBUX OCTIIPKEHb JucepTaliiHOi po60oTu
II0JIATAIOTh B OO PYHTYBaHHI BUOOPY BUCOKOE(MDEKTUBHUX METOLIB CTATUYHOTO (POPMYBAHHS CBEPAJIOBUH IS
0e3TpaHIIeHOro MPOKJIaJaHHs iH)KeHEepHUX KOMYHIKallill B 3aJ1e)KHOCT] Bif, ii mapamMeTpiB i 'PyHTOBUX YMOB Ta B
CTBOPEHHI QITOPUTMY BU3HAYEHHS palliOHAJIbHUX IAPAMETPIB pOOOUMX OPTaHiB 11 PO3POOKU I'PYHTY B KOXKHOMY
BUNaAKy. Ha ocHOBi po3po6sieHnx peKOMeHalliil Ta OTPUMAHUX iH)KEHEPHUX PO3PAXYHKIB OyJI0 CKJIAZIEHO TEXHIUHE
3aBJIaHHS Ha CTBOPEHHS TUIIOPSAY YCTAHOBOK, SIKi OyJI IPUMHATI 10 CyMiCHOrO BUDOOHUIITBA MiAIIPUEMCTBAMU
TOB «HBII «I'azrexnika JITI» Ta TOB «CKTE «l'igpomonynb». s iX BIpoBagyKeHHs 0yJ10 pO3pO6JIEHO
TEXHOJIOTI4YHI KapTX BUKOHAHHS POGIT 10 6€3TpaHIIeiHOMY IPOKJIaIAHHIO KOMYHIKaLill METOJAMU CTaTUYHOTO
IIPOKOJIY, IIPOJABJIIOBAHHIO I'PYHTY Ta iX KoMbiHauii. [[pakTryHe BUKOPUCTaHHS Npy OyIiBHULITBI IIEPEXOTiB
YCTaHOBKYM OTPUMAJIY B LIiJIOMy Psifii clleliani3oBaHuX Ta OyAiBeIbHMX KOMIIaHisX. B po60Ti aHAIITUYHUM MIJIIXOM
BCTAHOBJIEHO 3aKOHOMIPHICTb NIPOLIECiB PO3POOKU I'PYHTY Pi3HUMU HAaKOHEYHMKAMHU Ha OCHOBI 3aKOHY 3MiHU
WiZIbHOCTI I'PYHTY IIPY YILiJIBHEHI, 1[0 BU3HAYAE€THCSI KOMIIPECIHUM MonyJieM nedopMallil IPYHTY, SIKAY 3aJ1€5KUTh
Biz, pi3vKO-MexaHIUHMX BJIACTUBOCTEN I'PYHTIB, 10 A€ MO>KJIMBICTh OTPUMATU 3aKOHOMIPHOCTI pO3NOIiIeHHS
HOPMAaJIbHOT'O THCKY I'PYHTY Ha po004i IIOBEPXHi BUKOHABYMX iIHCTPYMEHTIB Ha OCHOBI 3aKOHY 30€pe>KEHHS
I'PYHTOBOI MaCH [I0 Ta MiCJIsl HOro yliibHEeHHs (6€3 IPOBEeHHS €EKCIIEPUMEHTANIbBHUX JOCHiIXeHb). OTpUMaHi
MaTeMaTH4Hi 3aJIEXKHOCTI SIKi 103BOJIMINA OOI PYHTYBATA MO>KJIMBICTb 3HMKEHHS CUJI OTIOPY I'PYHTY IIPOKOJY 10 26 %
3a paxyHOK BUCTYIIaI040i KOHIYHOI KDOMKU HaJl UUJIIHIPUYHOIO YACTUHOIO IIPOKOJIIOI0YO] FOJIOBKY, IKUH B CYIIICKY
oyne piBHuM 1,08 Big giameTpy LUIiHAPUYHOI YaCTUHY ((PaKTUYHO CBEPIJIOBUHM), B IMHi 1,22 Ta B cyrinHKy 1,31, Ta
BCTaHOBUTH OINTHMMAJIbHI PO3Mipy €(PEKTUBHOTO IPOKOJIY I'PYHTY KOHIYHO-LIMJIIHAPAYHUM HAaKOHEYHUKOM, SIKi
IOPIBHIOIOTB: [JIs1 CYIJIMHKY — 236 MM, [ TTIMHY — 295 MM Ta JJ1s1 CyIicKy — 444 MM, 110 BiANNOBiZAIOTh BOM
ONTUMAaJIbHUM JiaMeTpaM. SIKIo JiaMeTp CBEepPJIOBUMHY OibIIMI 32 MAKCUMaIbHO-TPAHUYHOTIO, TO [IPOKJIAJaHHs
nig3eMHUX KOMYHIKalill HeoOXigHO 37iICHIOBATH HE IPOKOJIOM, a iHIIMMU crtocobaMu, HAIIPUKJIIaT,
IIPOJAB/IIOBAHHAM 260 KOMOiHOBaHMMU MeTogaMu. [I0piBHSIHHSIM pO3paxXyHKiB ONIOPY I'PYHTY BIABJIIOBAHHIO
TPyOUYaCTHX HAKOHEYHUKIB 0yJI0 BCTAHOBJIEHO, 1[0 HAKOHEYHUK 3 30BHIIIHIM KOHIYHMM 3arOCTPEHHSIM PiKy4oi
KpOMKH Ha 25-30 % MeHIlIa HiX 3 IBOKOHYCHUM 3arOCTPEHHSIM 32 PAaXyHOK CTBOPEHHS [JOJJaTKOBOTO OIOPY Bif
nepopMyBaHHS I'PYHTY BHYTPIIIHIM KOHYCOM. BCTaHOB/IEH] 3aKOHOMIPHOCTI yTBOpPIOBaHHS 30H edhOpMYyBaHHS
I'PYHTY IIpY IPOCYBaHHi po604MX OpraHiB Ta BU3HaveHi ix po3amipu. CHopMyIbOBaHO MiIX0OH 10 BUBHAUEHHS
IapaMeTpiB po60YOro OpraHy y BUIJIsi 3pi3aHOro LWIiHIpa Ta iX BIUIMB Ha TPAEKTOPiI0 PyXy FOJIOBKU B I'PYHTI,
BCTaHOBJIEHO MiHIMaJIbHMI Ta MaKCUMAaJIbHUM KyT MOT0 3pi3y B 3aJ1€JKHOCTI Bifj PYHTOBOI'O CEPELOBUIIA Ta
SKOPCTKOCT] IITaHI. PO3p061eHO METOI0IOTiI0 Ta aIrOPUTM BUOOPY METOZIB Ta PO3PaxyHKy pob604oro o6aagHaHHS
111 CTBOPEHHS KOMYHIKaL[iHHNX IOPOKHUH BiJIIIOBIHO 0 iX TapaMeTpPiB Ta YMOB IIPOXOAKHU B Pi3HUX TUIIAX

I'pyHTiB. OOIPYHTOBAHO TUIOPSZ, CUJIOBUX YCTAHOBOK Ta NMNAPaMETPHU iX pOOOUMX OpPraHiB.

2. The thesis deals with solving the urgent scientific and applied problem of providing more efficient and
controlled forming the horizontal wells for trenchless laying of distributing underground utilities by summarizing
the scientific foundations for creating some installations and equipment, substantiating their rational design
parameters and creating a sample set of power installations, expanding the scope of use and engineering
capabilities of static methods of forming utility cavities in the soil. The relevance of the topic is substantiated in the
work, the object, the subject, the aim and the objectives of the study are formulated, the research methods are
described, as well as connection of the work with scientific programs, plans, themes is determined; information on
the dissertation result testing and publishing is provided. The scientific novelty of the obtained results is to
develop the generalized theoretical dependences, first obtained on the basis of the law of equality of soil masses



before and after soil destruction and the standard physical and mechanical properties of soils, contributing to the
creation of special highly efficient installations for trenchless laying of underground engineering utilities based on
established patterns of interaction between their actuators with the soil ground by methods of soil static
puncturing, pressing and their combinations. The thesis results involve substantiating the selection of highly
efficient methods for static forming the wells for trenchless laying of engineering utilities depending on their
parameters and soil grounds and in creating the algorithm for determining the rational parameters of actuators for
soil excavation in each case. Technical requirements, based on the developed recommendations and the obtained
engineering calculations, to create a sample set of installations have been done. The analysis of existing
approaches to improving the efficiency of trenchless laying of underground utilities has shown that the main
constraining factors for extending the use of highly efficient installations of static action for creating horizontal
wells in the soil when laying underground utilities are slow pace of excavation, significant energy intensity of the
processes, especially close to the surface, or to the adjacent utilities and low accuracy of boring the soil-
puncturing head in the soil. Developing the methodological foundations for creating utility cavities in the soil, the
analytical pattern of soil excavation with various tips has been determined for each case. That was done on the
basis of the law of changes in soil density when compacted, determined by the compression module of soil
deformation dependant on the physical and mechanical properties of soils. There was the possibility of obtaining
the patterns of distributing the usual soil pressure on the working surfaces of actuating tools based on the law of
soil mass conservation before and after compaction (without experimental studies). Obtained mathematical
dependences allowed to substantiate the possibility of reducing the resistance forces to soil puncturing up to 26%
by means of using a protruding conical edge above the cylindrical part of the puncturing head, that equals to 1.08
of the diameter of the cylindrical part (in fact, the well) in sandy loam, 1.22 in clay, and 1.31 in loam and establish the
optimal dimensions for effective soil puncturing with a cone-cylindrical tip, that are equal to: 236 mm for loam,
295 mm for clay and 444 mm for sandy loam corresponding to two optimal diameters. If the diameter of the well is
bigger than the maximum limit, then the laying of underground utilities must be done not by puncturing, but by
other methods, for example, by pressing or combined methods. By comparing the calculations of soil resistance to
tubular tip punching it has been found out that a tip with an external conical sharpening of the cutting edge is
25-30 % less than a two-conical sharpening due to the creation of additional resistance from soil deformation by
the inner cone. The rules of forming soil deformation zones while boring by actuators have been established and
their sizes have been determined. The approaches to determining the parameters of the actuator in the form of a
sheared cylinder and their influence on the motion trajectory of the head in the soil have been formulated, the
minimum and maximum angles of its shear has been defined depending on the soil ground and the rod rigidity.
The methodology and the algorithm for selecting methods and calculating working equipment for creating utility
cavities in accordance with their parameters and boring conditions in various soils have been developed. The
sample set of power installations and the parameters of their actuators have been justified.
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