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Pedepar:
1. Incepraliiio prucBsi9eHO BUPIIIEHHIO aKTyaJbHOI HAyKOBO-TIPUKJIAAHOI IIPOGIeMH 3abe3redeHHs! Oibil
e(eKTUBHOrO Ta KEPOBAHOT'O POPMYBAHHS FOPU3OHTAJILHUX CBEPAJIOBUH 1J1s1 6€3TPaHIIEHHOr0 IPOKJIaIaHHS

pOSHOILiJ’IBHI/IX Hi,[[BeMHI/IX KOMYHiKaU,iI/uI NJIAXOM y3arajbHEHHA HAYKOBUX OCHOB CTBOPDEHHS YCTAHOBOK i



o6J1aIHaHHS1, OOIPYHTYBaHHS iX pallioHaJbHUX KOHCTPYKTUBHUX MTAPAMETPIiB Ta CTBOPEHHS CUJIOBOTO TUIIOPSIAY
YCTAHOBOK, PO3MIMPEHHS 00671aCTi BAKOPUCTAHHS Ta TEXHOJIOTTYHUX MOXKJIMBOCTEH CTAaTUYHUX METO/IiB (POPMYBAHHS
KOMVHIKalil1HUX TIOPOXXHUH B I'PYHTI. B po60Ti 06I'PYHTOBAHO aKTyajbHICTb TeMU, C(POPMYJILOBAHO OO'EKT,
IpeIMeT, METY i 3aBIaHHS JOCIiIP)KEHH, OIIMCAaHO METOAM NOCJII)KEHHS], 8 TAKOX BU3HAUEHO 3B’I30K POOOTH 3
HAyKOBMMMU IIpOTrpamamy, IJIaHaMu, TeMaMU; HaJIaHO iHdopMaliilo npo anpoobaliiio Ta my6sikalii peayibTaris
IycepTauifHoOro gociimkeHHs. HaykoBa HOBM3HA OTPUMAHUX Pe3yJIbTaTiB MOJISITae Y PO3pPO0JIeHH] y3arajbHEeHUX
TEOPETUYHUX 3aJIEXKHOCTEH, SKi BIIEpLIE OTPUMaHi Ha OCHOBI 3aKOHY PiBHOCTI Mac I'PYHTY [0 i Micjs 10ro
PYVHYBaHHS Ta HOPMaTUBHUX (Pi3MKO-MEXaHIYHUX BJIACTUBOCTEN I'PYHTIB, 1[0 CIIPUSIIOTh CTBOPEHHIO CIIeLiaJIbHAX
BHCOKOe(EKTUBHUX YCTAHOBOK /1J1s1 6€3TPaHIIEHOTO [IPOKJIafIaHHs iH)KeHepHHUX Mi3eMHUX KOMYHIKalliil Ha 6a3i
BCTAHOBJIEHUX 3aKOHOMIpPHOCTEH B3aeMOJIii iXx po60unX OpraHiB 3 IPYHTOBUM CEPEJOBUILEM METOAMU CTAaTUYHOTO
IIPOKOJIy IPYHTY, IOr0 IPOAABI/IIOBAHHS Ta iX KOMOiHalii. Pe3ysbTaTy HAYyKOBUX IOCIII>KEHb JUCepTalifiHOi po60oTH
II0JIATAlOTh B OO PYHTYBaHHI BUOOPY BUCOKOE(MEKTUBHUX METOLIB CTATUYHOTO (DOPMYBAHHS CBEPAJIOBUH 151
0e3TpaHIIeHOro TPOKJIaJaHHs iH)KeHepHUX KOMYHIKallill B 3aJ1e’KHOCT] Bif, ii mapameTpiB i 'PyHTOBUX YMOB Ta B
CTBOPEHHI QJITOPUTMY BU3HAYE€HHS palliOHaJIbHUX NapaMETPiB pOOOUMX OPTaHiB 111 PO3POOKU I'PYHTY B KOXKHOMY
BUNaAKy. Ha ocCHOBi po3po6sieHnx peKOMeHalliil Ta OTPUMAHUX iH)KEHEPHUX PO3PAXYHKIB OyJI0 CKJIAZIEHO TEXHIUHe
3aBJIaHHS HA CTBOPEHHS TUIIOPSIAY YCTAHOBOK, SIKi OyJIv IPUAMHATI 10 CyMiCHOTO BUPOOHUIITBA MiAIIPUEMCTBAMU
TOB «HBII «I"azrexnika JIT[» Ta TOB «CKTE «l'igpomonynby. [I1s1 iX BipoBagyKeHHs 0yJ10 pO3PO6IIEHO
TEXHOJIOTiYHI KAPTU BUKOHAHHS POOIT 10 6€3TpaHLIefHOMY [TPOKJIaJAHHIO KOMYHIKalill METOlaMU CTaTUYHOTO
IIPOKOJIy, IPOABJIIOBAHHIO I'PYHTY Ta iX KOM6iHalii. [IpakTYHe BUKOPUCTaHHS NPy OYAiBHULITBI [1epEXOiB
YCTaHOBKY OTPUMAJIY B LIiJIOMy Psifii crleliani3oBaHuX Ta OyAiBesIbHMX KOMIIaHisAX. B po60Ti aHATIITUYHUM MIJIIXOM
BCTAHOBJIEHO 3aKOHOMIPHICTb IIpOL€CiB pO3pOOKU I'PYHTY Pi3HUMM HaKOHEYHUKAMHU Ha OCHOBI 3aKOHY 3MiHU
IIiZIBHOCTI I'PYHTY IIPY YILiIJIbHEHI, 1[0 BU3HAYA€THCSI KOMIIPECIMHUM MoayJieM nedopMallii IPYHTY, SIKAY 3aJ1€KUThb
Biz, pi3vKO-MexaHIUHMX BIACTUBOCTEN I'PYHTIB, 110 JA€ MOKJIMBICT OTPUMATU 3aKOHOMIPHOCTI pO3MOIiIeHHS
HOPMAaJIbHOT'O THUCKY I'PYHTY Ha po0604i IOBEPXHi BUKOHABYMX iIHCTPYMEHTIB Ha OCHOBI 3aKOHY 30€pe>XKeHHS
I'PYHTOBOI MacH JI0 Ta MiCJsl HOTro ylisibHeHHs (6€3 IPOBEeHHS €EKCIIEPUMEHTANIBHUX JOCiIXeHb). OTpUMaHi
MaTeMaTH4Hi 3aJIe>KHOCTI SIKi J03BOJIMIIN OGIPYHTYBAaTH MOXJINBICTb 3HVDKEHHSI CUJI OIIOPY I'PYHTY IIPOKOJTY A0 26 %
3a paxyHOK BUCTYIIAI040i KOHIYHOI KDOMKM HaJl UUJIIHIPUYHOIO YaCTUHOIO ITPOKOJIIOI0Y0] FOJIOBKH, IKUU B CYIIiCKY
oyne piBauM 1,08 Big miameTpy UUIiHAPUYHOI YaCcTMHY ((PaKTUYHO CBEPIJIOBUHM), B IuHi 1,22 Ta B cyrsinHKy 1,31, Ta
BCTAHOBUTH ONTUMAJIbHI PO3Mipy €(PEKTUBHOIrO IIPOKOJIy I'PYHTY KOHIYHO-LUJIIHAPUYHUM HAaKOHEUYHUKOM, SIKi
IOPIBHIOIOTD: [JIs1 CYIJIMHKY — 236 MM, [ TTIMHY — 295 MM Ta AJ1s1 CYIiCcKy — 444 MM, 10 BiANOBIZaOTh BOM
ONTHMAJIbHUM JliaMeTpaMm. SIKIIo JiaMeTp CBEPJJIOBUHH OibIINIA 32 MAKCHMaJIbHO-TPAHWYHOTrO, TO TIPOKJIaJJAHHS
niA3eMHUX KOMYHIKalill HE0OXiJHO 3iICHIOBATH HE IIPOKOJIOM, a IHIMMMU CIIOCOOaMU, HaIIPUKJIag,
IIPOJAB/IIOBAHHAM 260 KOMOiHOBaHMMU MeTogaMu. [TI0pPiBHSIHHSIM PO3paxXyHKiB ONIOPY I'PYHTY BIABIIOBAHHIO
TPyOUYaCTHX HAKOHEYHUKIB 0yJI0 BCTAHOBJIEHO, 11J0 HAKOHEYHUK 3 30BHIIIHIM KOHIYHMM 3arOCTPEHHSIM PiKy4oi
KpOMKH Ha 25-30 % MeHIla HiX 3 BOKOHYCHUM 3arOCTPEHHSIM 32 PaXyHOK CTBOPEHHSI [J0JJaTKOBOTO OIOPY Bif
Ie(pOopMyBaHHS I'PYHTY BHYTPIIIHIM KOHYCOM. BCTaHOBJIEH] 3aKOHOMIPHOCTI yTBOPIOBaHHS 30H 1e(OPMYyBaHHS
I'PYHTY IIpU IPOCYBaHHi po604MX OpraxiB Ta BU3HaveHi ix po3amipu. CHopmMyIbOBaHO MiIXOOH 1O BUBHAYEHHS
IapaMeTpiB po60YOro OpraHy y BUIJIs 3pi3aHOro LWIiHApa Ta iX BIJIMB Ha TPAEKTOPIIO PyXy FOJIOBKU B I'PYHTI,
BCTAQHOBJICHO MiHiMaJIbHUI Ta MaKCUMAJIbHUN KyT HOT0 3pi3y B 3aJI€XKHOCTI Bifl [PYHTOBOIO C€PEOBUIIA Ta
JKOPCTKOCTI IITaHT. PO3p061€HO METOLOJIOTIIO Ta aJITOPUTM BUOOPY METO/IIB Ta PO3PAXyHKY POOOUYOro 06IaIHAHHS
111 CTBOPEHHS KOMYHIKAL[ilHNX IOPOKHUH BiJIIIOBITHO A0 iX TapaMeTpPiB Ta yMOB ITPOXOAKHU B Pi3HUX TUIIAX

I'pyHTiB. OOI'PYHTOBAHO TUIIOPSIZ, CUJIOBUX YCTAHOBOK Ta NTApaMETPHU iX pO6OUMX OpraHiB.

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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