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Pedepar:

1. Incepraiiio NpUCBSYE€HO BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-IIPUKJIAHOI TPOGIeMHU MiiBUILEHHS €(PEeKTUBHOCTI
6araToCKpeOKOBUX JIAHLIOTOBUX TPAHIIENHNX €KCKABaTOPiB 32 PAXyHOK KPUTUYHOTJIMOMHHOTO Pi3aHHS I'PYHTIB
fioro pisusiMu. Y gucepTauiiiHiil po60Ti OGIPYyHTOBAHO aKTyasbHICTb TEMH, CPOPMYJIbOBAHO OOEKT, IIPEIMET, METY

" 3aBIOAaHHS ,I[OCJIi,IL)KeHHH, OIMMCAaHO METOOU ,I[OCJIi,lI)KeHHH, a TaKOX BU3HAYEHO 3B'I30K pO6OTI/I 3 HAYKOBUMU



IIporpamamu, rjaaHamu, TeMaMu Ta HaflaHo iH(opMaliiio mpo anpoobatliio i nmy6sikarii pe3ysibTaTiB JOCTiIKEHHS.
OcCKinbKY pO3p0O06Ka I'PYHTY Pi3LsIMU B YMOBaX KpUTUYHOIJIMOMHHOTO Pi3aHHs LO3BOJISIE 3MEHIIUTH €HEPrOEMHICTD
IIPOLIECY CTBOPEHHS TpaHILei Ta 30iJIbIIUTH IPOLYKTUBHICTb POOOTH JIaHLIIOTOBUX TPAHUIEHHNX €KCKAaBaTOPIB, TEMY
i€l qucepTaniifHoi po60TH CJIifi BBAKATH aKTyaabHO. HayKoBa HOBM3HA OTPMMAHUX PE3YJIbTATIB [1OJISITAE B
PO3pOOJIEHH] y3araJbHEHNUX TEOPETUIHNX 3aJIeSKHOCTEN, SIKi BIleplie OTPUMAaHi IJ1s1 BUBHAaY€HHSI OCHOBHUX
rnapameTpiB pob604YOro opraHa Ta peXXumiB poOOTH JaHIIOTOBOTO TPAHIIEHHOTO €KCKaBaTopa, B SIKOTO Pi3iii
IIPaLIOI0Th B YMOBAax KPUTUYHOIJIMOMHHOIO Pi3aHHS I'PYHTY. 30KpeMa BIEpIle OfieP>KaHi Taki pe3yJbTaTu: —
OOI'PYHTOBaHI IEPEYMOBH MiIBUILIEHHS €(DEKTUBHOCTI pOOOTH JIAHLIIOTOBUX TPAHLIENHMUX €KCKAaBAaTOPIB 3a PaxyHOK
KPUTUYHOTJIMOVHHOTO Pi3aHHS IPYHTY Ta BU3BHAUEHO JOBXKMHY JieMellla KPalHiXx 60KOBUX Pi3LiB [ IUX YMOB; —
BM3Ha4Y€Hi OCHOBHI MMapamMeTpu pob0YOTo OpraHa Ta pekuMU poOOTHU €KCKaBaTopa, a camMe: BiicTaHb MiX
CYMIKHMMUY I'PYHTOPO3POOHMMU OpPraHaMHU, YKCJIO JIiHii pi3aHHS i KiNbKICTb Pi3LiB, 10 3HAXOIATLCS B 320601, BUCOTY
CKpeOKiB, MIBUIKICTb Pi3aHHS Ta MOJadi, IPOLYKTUBHICTb, CyMapHY CUJIy pi3aHHS Ta iHIli; — po3po6jeHa METOOMKa
[IPOBENIEHHS €KCIIEPUMEHTAJIBHOI [TEPEBIPKY TEOPETUYHUX MOJIOKEHD Ta CTBOPEHI HATypaJIbHi 3pa3Ku pi3LiiB
po60Y0ro opraHa Ta ix KoM6iHauji 119 BUTPOOyBaHHS iX y IPYHTOBOMY KaHaJli Ta [10JIbOBUX YMOBAX; — PO3POOJIEHO
aJITOPUTM iH)KEHEPHUX PO3PaXyHKiB Ta NOOYA0BAaHI HOMOTPAMU 1151 BU3HAUEHHS PEXUMIB POOOTH Ta OCHOBHUX
NapaMeTpiB €KCKaBaTOPiB y 3aJI€XKHOCTI Bifl FEOMETPUYHUX ITapaMETPiB Pi3LiB, MapaMeTpiB TPaHIIei Ta IPYHTOBUX
YMOB; — PO3paxyHKaMU MiATBEP/I’)KEHO €KOHOMIUHY e(eKTUBHICTb BiJ, MOJI€PHi3allii IaHI[IOrOBUX TPaHIIEMHUX
€KCKaBaTOPiB 3 KPUTUYHOTJIMOVMHHMUM Pi3aHHSIM IPYHTY Pi3LISIMU 33 PaXYHOK 3MEHIIEHHS] €HEPreTUYHUX BUTPAT Ha
IpoLec PO3pOOKU I'PYHTY Ta MiJBUILEHHS IPOLYKTUBHOCTI PO3PUTTS TPAHILE] i TEMIiB BUKOHAHHS POOIT i3
IIPOKJIaIaHHS MiI3€MHUX iHXXKeHepHUX KoMyHikalili. EQekTuBHICTh pO6OTH JIaHIIOTOBO-CKPEOKOBUX €KCKaBaTOPIB
3a0€e31e4yeThCsl MiHIMAJIbHOIO €HEPTOEMHICTIO POOOYOTO NPOLECy Ta MAaKCUMAaJIbHOIO IPOAYKTUBHICTIO MalllMHHY,
sIKi, y CBOIO 4€pry, 3aJIeXKaTh Bifi POpPMHU pi3LiB, iX PO3CTaBJISIHHS Ta KiJIbKOCTL. OTpMMaHi Pe3y/IbTaTh BPAXOBYIOTh SIK
TEXHOJIOTI4Hi aClleKTU poOOTH eKCKaBaTopa, Tak i (Gi3uKo-MeXaHi4uHi BJIaCTUBOCTI I'PYHTIB, 1[0 PO3POOJIISIOTHCS
pi3LsSIMU B yMOBaxX KPUTUYHOI [MIMOMHY iX pizanHs. Lle Binpi3Hse poBeieHi B poOOTi JOCITiIKEHHS Bifl TIoNepeHix.
OTpumaHi po3paxyHKOBi 3aJI€XKHOCTI AAI0Th MOXJIMBICTh BPaXOBYBaTH Ta aHaJli3yBaTH OCHOBHI (paKTopy, L0
BIUIMBAIOTh HA IIPOLIECU PO3POOKU TpaHLIei Ta OOIPYHTYBATU NapaMeTpU MAaIIMHU Ta ii po6040ro o6yagHaHHS, SIKi
3a0€311e4yI0Th MiHiMaJIbHy €eHEPrOEMHICTh Ta MaKCUMaJIbHY ITPOAYKTUBHICTh pOOOTH €KCKaBaTOpa 3 ypaxyBaHHSIM
(i3sMKO-MexaHIYHUX BJIACTUBOCTEN I'PYHTIB. OTKe, MOXKHA CTBEPI)KYBATH, 110 IIPUKJIAAHUM aClEeKTOM
BMKOPHMCTaHHSI OTPMMAaHOr0 HayKOBOTO PE3YyJIbTAaTy € MOKJIMBICTb YIOCKOHAJIEHHSI POOOYOro 061afHaHH JJ1s1
CTBOPEHHS 6isbill e(PEeKTUBHUX CKPEOKOBUX TPAHIIENHUX €KCKAaBaTOPiB. 3HIKEHHSI €HeproBUTPAT Ta MiJBUILEHHS
IIPOIYKTUBHOCTI € BXJIMBUMHU TEXHIYHMMU IIOKa3HUKAMHU, 1110 BU3HAYAIOTh COOiBAPTICTh HE TiIbKM KOTIaHHS
TpaHLIei, ajie i 3arajJioM MPOKJIafaHH JIiHIMHO-TIPOTSPKHUX AUISTHOK PO3IIOIIIbHUX MMiI3€MHUX KOMYHIKaLIi.
[IpakTH4He 3HAaYE€HHS Pe3yJIbTATiB, OTPUMAHUX Y POOOTI, I0JIArae B PO3poOLi METOOUKYU Ta CTBOPEHHI aJIrOPUTMY
BU3HAYEHHS MTapaMeTpiB i pe>KUMiB poOOTH JIAHI[IOTOBO-CKPEOKOBUX TPAHIIEMHUX €KCKaBaTOPiB HA OCHOBI
KPUTUYHOTJIMOMHHOTO pi3aHHs I'PYHTIB. Ha OCHOBI OTpUMaHuX iH)KEHEPHUX PO3PaxXyHKIiB CKJIaJIEHO TEXHIYHE
3aBJIaHHS Ha MoJepHi3anio ekckasaropa ETJI-208, ske 3anposagxene TOB «HBII «l'asrexnika JITH» y
BMPOOHMLITBO. MamnHa BUKOPUCTOBYETHCS I1iJ] 4ac pO3pOOKY TPaHIIEe! j1s IPOKJIAIaHHS Mil3eMHUX KOMYHIKaIil

CIlelliai3oBaHo0 Oy[iBeJIbHOIO KOMIIaHiewo «XapKiBcrenoyz-1».

2. The dissertation is devoted to the solution of the topical scientific and applied problem of increasing efficiency
of multi-scraper chain trench excavators at the expense of critical depth soil cutting with its cutters. The
dissertation substantiates the relevance of the topic, formulates the object, subject, purpose and objectives of the
study, describes the research methods, as well as the association of the paper with the scientific programs, plans,
and topics. It also provides information on testing and publication of research results. Since the soil development
with cutters in conditions of critical depth cutting can reduce energy consumption of the trenching process and
increase the productivity of chain trench excavators, the topic of this dissertation should be considered relevant.
The scientific novelty of the obtained results lies in the development of generalized theoretical dependences,
which were first obtained to determine the basic parameters of the working body and operation modes of a chain
trench excavator whose cutters work in conditions of critical depth cutting. In particular, the following results



were obtained for the first time: - the preconditions for increasing the efficiency of chain trench excavators due to
critical depth soil cutting are substantiated and the length of the ploughshare of the extreme side cutters for these
conditions is determined; - the main parameters of the working body and the operation modes of the excavator
are determined, which are: the distance between adjacent ground-excavating bodies, the number of cutting lines
and the number of cutters in the face, the height of the scrapers, the speed of cutting and feeding, cutting strength
and others; - the technique of carrying out experimental check of theoretical positions is developed and natural
samples of a working body cutters and their combinations for the test in the soil channel and in field conditions
are created; - the algorithm of engineering calculations is developed and the nomograms for definition of the basic
parameters and operating modes of excavators depending on geometrical parameters of cutters, parameters of a
trench and soil conditions are built; - the calculations confirm the economic efficiency of modernization of chain
trench excavators with critical depth soil cutting due to the reduced energy costs of the process of soil
development and increased productivity of trenching and the pace of work on laying underground utilities. The
efficiency of chain-scraper excavators is ensured by the minimum energy consumption of the working process and
the maximum productivity of the machine, which in turn depend on the shape of the cutters, their number and
arrangement. The obtained results take into account both the technological aspects of the excavator operation
and the physical and mechanical properties of the soils developed by the cutters in the conditions of the critical
depth of their cutting. This distinguishes the research conducted in the paper from the previous ones. The
obtained calculated dependences make it possible to consider and analyze the main factors affecting the processes
of trench development and substantiate the parameters of the machine and its working equipment, which provide
minimum energy consumption and maximum productivity of the excavator taking into account physical and
mechanical properties of soils. Thus, it can be affirmed that an applied aspect of the use of the obtained scientific
result is the possibility to improve the working equipment for designing more efficient scraper trench excavators.
Reducing energy consumption and increasing productivity are important technical indicators that determine the
cost of not only digging a trench, but also of laying linear-long sections of underground distribution utilities on the
whole. The practical significance of the obtained results of the work includes the development of a methodology
and creation of algorithm for determining the parameters and operating modes of chain-scraper trench
excavators on the basis of critical deep cutting of soils. On the basis of the received engineering calculations the
technical task for modernization of the ETC-208 excavator which was accepted in production by LLC SPE
«Gaztekhnika LTD» and LLC SKTB «Hydromodul» was made. The machine was used in the development of
trenches for laying underground communications by a specialized construction company «Kharkivspetsbud-1».
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