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Pedepar:

1. Incepraliiio IpUCBSIYEHO BUPIIIEHHIO aKTyalbHOI HAYKOBO-TIPUKJIAAHOI IPO6IeMY NifBUILLIEHHS €(EeKTUBHOCTI
6araTOCKpeOKOBUX JIAHLIOTOBUX TPAHUIETHUX €KCKAaBaTOPiB 32 PaXyHOK KPUTUYHOIJIMOMHHOTO Pi3aHHS I'PYHTIB
fioro pisusgmu. Y gucepTaniiiHiil po6oTi 06rpyHTOBAHO aKTyabHICTh TeMHU, CPOPMYJIbOBAHO OO €KT, IIPEIMET, METY
11 3aBJIJaHHS JOCJIIKEHHSI, OIIMCAHO METOAU NOCJiI)KEHHS], @ TAKOK BU3HAY€HO 3B’130K pOOOTH 3 HAYKOBUMU
porpamamuy, IJIaHamMu, TEMaMU Ta HaZaHo iH(opMmallilo po anpoobaltlito i myoJiikallii pe3yJbTaTiB JOCiIKEeHHS.
OcKinbKY po3p0o6Ka I'PYHTY Pi3LsIMU B YMOBaX KpUTUYHOTJIMOMHHOTO Pi3aHHS LO3BOJISIE 3MEHIIUTH €HEPrOEMHICTD

IIPOLIeCy CTBOPEHHS TpaHILei Ta 30iJIbIINUTH IPOLYKTUBHICTh POOOTH JIaHLIIOTOBUX TPAaHUIEHHNX €KCKAaBaTOPiB, TEMY



Liei qucepTaniiHoi po60TH CJIifi BBAKATH aKTyaabHOW. HayKoBa HOBM3HA OTPMMAHUX PE3YJIbTATIB [OJISITAE B
PO3PO0JIEHHI y3araJibHEHMX TEOPETUYHHUX 3aJI€XKHOCTEM, Ki BIIEpIe OTPUMaHi [J15 BU3HAYEHHS] OCHOBHUX
rapameTpiB pob04Oro opraHa Ta pe>xXumiB poOOTH JaHIIOTOBOTO TPAHIIEMHOTO €KCKaBaTopa, B SIKOTO Pisiii
[IPALIOI0Th B YMOBAaX KPUTUYHOIIMOMHHOIO Pi3aHHS I'PYHTY. 30KpeMa BIEpIle OeP>KaHi TaKi pe3yJIbTaTu: —
OOI'PYHTOBAHI NepeyMOBU MifBUIEHHS €(PEKTUBHOCTI pOOOTU JIaHLIIOTOBUX TPAHIIEHUX €KCKaBaTOPIB 32 paXyHOK
KPUTUYHOITIMOMHHOTO Pi3aHHS IPYHTY Ta BU3HAYEHO JOBXMHY JIeMellla KpaiHiX 60KOBUX Pi3LiB A4Jig LUX YMOB; —
BM3HAU€Hi OCHOBHI NIapaMeTpu pob04oro opraHa Ta peXxuMu pob0TU €KCKaBaTopa, a caMe: BiJICTaHb MK
CYMIKHMMY I'PYHTOPO3POOHMMU OpPraHaMHU, YKCJIO JIiHil pi3aHH i KiNbKICTB Pi3LiB, M0 3HAXOIATLCS B 320601, BUCOTY
CKpeOKiB, MBUIKICTb Pi3aHHS Ta M0Jayi, IPOLYKTUBHICTb, CYMapHY CUJIy Pi3aHHS Ta iHIIi; — po3po6sieHa MeTOANKa
[IPOBENIEHHS €KCIIEPUMEHTAJILHOI [TEPEBIPKY TEOPETUYHUX ITOJIOKEHD Ta CTBOPEHI HATypaJIbHi 3pa3Ku pi3LiiB
po60YOro oprasa Ta ix KoM6iHauji 1y19 BUIpoOyBaHHS iX y IPYHTOBOMY KaHaJli Ta I0JIbOBUX YMOBAX; — PO3POOJIEHO
aJITOPUTM iH>)KeHEpHUX PO3PaxXyHKiB Ta MOOYA0BaHI HOMOTPaMu JJ1s1 BUBHAYEHHSI PESKMMIB POOOTU T2 OCHOBHUX
IapaMeTpiB €KCKaBaTOPiB y 3aJI€KHOCTI Bifl FEOMETPUYHMX [TapaMeTPiB Pi3LiB, IapaMeTpiB TpaHIIei Ta I'PYHTOBUX
YMOB; — PO3paxyHKaMU MiATBEP/’)KEHO €KOHOMIUHY e(pEeKTUBHICTb BiJ, MOJI€PHi3allii JIaHI[IOrOBUX TPaHIIEMHUX
€KCKaBaTOPiB 3 KPUTUYHOTJIMOVHHYUM Pi3aHHSIM I'PYHTY Pi3LISIMU 33 PaXYHOK 3MEHIIEHHS] €HePreTUYHUX BUTPAT Ha
IIpoLiec po3pOOKY I'PYHTY Ta MifBUIIEHHS [IPOLYKTUBHOCTI PO3PUTTS TpaHulel i TeMIIiB BUKOHaHHS POOIT i3
IIPOKJIaIaHHS MiI3€MHUX iHXKE€HEepHUX KOMyHiKaliil. EQekTuBHICTh pOOOTH JIaHIIOTOBO-CKPEOKOBUX €KCKABATOPIB
3a0€e31e4yeThCsl MiHIMAJIbHOIO €HEPTOEMHICTIO POOOYOTO MPOLECy Ta MAaKCUMAIbHOIO IPOAYKTUBHICTIO MAIllMHHY,
SKi, y CBOIO 4epry, 3aj1e>KaThb Bif popMHU Pi3LiiB, iX pO3CTaBIISHHS Ta KiJbKOCTi. OTpUMaHi pe3ys1bTaTu BPaXOBYIOTb SIK
TEXHOJIOTIYHi aClleKTU poOOTH eKCKaBaTopa, Tak i (Gi3uKo-MeXaHiuHi BJIaCTUBOCTI I'PYHTIB, 1110 PO3POOJISIOTHCS
pi3LIsIMU B yMOBaxX KPUTUYHOI [MIMOMHY iX pizanHs. Lle Binpi3Hse IpoBeJieHi B poOOTi JOCITiIKEHHS! Bifl IIONIepeaHiX.
OTpumaHi po3paxyHKOBi 3aJIEXKHOCTI AAI0Th MOXJIMBICTh BPaXOBYBaTH Ta aHai3yBaTy OCHOBHI (pakTopy, L0
BIIJIMBAIOTh HA [IPOLIeCU PO3POOKU TpaHIlei Ta OOrpyHTYyBaTH apaMeTpHu MaIlKHU Ta ii po604oro obagHaHHS, SIKi
3a6€311e4YyI0Th MiHiMaJIbHYy €HEPTOEMHICTb Ta MAKCUMAaJIbHY NPOAYKTUBHICTE POOOTU €KCKaBaTOpa 3 ypaxyBaHHSIM
(i3sMKO-MexXaHIYHMX BJIACTUBOCTEN I'PYHTIB. OT>Ke, MOXKHA CTBEPII)KYBATH, 110 IIPUKJIAAHUM aCIEKTOM
BUKOPUCTAHHS OTPUMAHOT0 HAyKOBOTO PE€3YJIbTATy € MOKJIMBICTb YAOCKOHAJIEHHSI pO60YOro 06J1aiHaHHS IJ1s]
CTBOPEHH$ 6ibll €PEKTUBHUX CKPEOKOBUX TPAHIIENHUX €KCKABATOPIB. SHIKEHHS! €HEPrOBUTPAT Ta MiJBUILEHHS
IIPOAYKTUBHOCTI € BXJIMBUMHU TEXHIYHMMU NIOKa3HUKAMHU, 1110 BU3HAYAIOTh COOiBAPTICTh HE TiIbKM KOIIaHHS
TpaHIei, ajie i1 3arajJioM MPOKJIafaHH JIiHIMHO-TIPOTSKHUX AUISHOK PO3IIOIIIbHUX MiJ3€MHUX KOMYHIKaLIii.
[TpakTuyHe 3HAYEHHSI Pe3yJIbTATiB, OTPUMAHUX Y POOOTI, II0JISITa€ B pO3POOLi METOIUKY Ta CTBOPEHHI aJIrOPUTMY
BU3HAYEHHS MapaMeTpiB i peskuMiB po60TH JIaHI[IOTOBO-CKPEOKOBUX TPAHIIEMHUX €KCKaBaTOPiB HA OCHOBI
KPUTAYHOTJIMOMHHOTO pi3aHHS I'PYHTIB. Ha OCHOBI OTpUMaHUX iHKEHEPHUX PO3PaxXyHKIB CKJIAJIEHO TEXHIYHE
3aBJaHHS Ha MojepHi3awio ekckaBatopa ETJI-208, ske 3anposamxkene TOB «HBII «I'asrexnika JITIO» y
BUPOOHMLITBO. MalirHa BUKOPUCTOBYETHCS I1if] 4ac pO3pOOKU TpaHIIel 1715 IPOKJIaiaHHs Mil3eMHUX KOMYHIKallii

CIIelliai3oBaHo0 Oy[iBEJIbHOIO KOMIIaHielo «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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