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Summary. Problem statement. A bulldozer work at trench refilings is conducted by cyclic, machine shuttle
motions that increases a right-of-way; increasing of time charges, fuel and labour by the side of the continuous refilling
method. Besides the indicated defects gets worse also the quality of the trench refilling: the uneven soil output into a
trench with large portions results the damages of pipes isolation and emptinesses formation, in consequence — settling
and washing of soil. A bulldozer with the screw intensifier (SI), is deprived lacks of an odinary bulldozer — moving
along a trench, it moves the loose soil that does not fall on a pipeline, but rolles on it. Thus the circuitous speed of a
cutting edge of SI exceeds the speed of the base machine moving that provides the strong soil treatment (before
dispersion) before output into a trench. Purpose. The algorithm development of the rotational moment determination on
the SI driveshaft, the consumable energy, the energy intensity and the working process productivity of the reverse
trench refillings depending on physical and mechanical properties of soil, geometrical parameters of SI and bulldozer
optimal speed. Conclusion. The developed algorithm allows to define that at the fixed value of the rotational speed @,

the rotational moment A/ . and indicated efficiency N, of SI at the optimum speed increasing g _ of the base machine
change on a linear law; the optimum speed change of the base machine g practically does not influence on the energy

intensity E at the considered change of the rotational speed @, .
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Anortauis. Ilocmanoeéxka npoonemu. Poborta Oynpro3epa MpH 3acHIli TPAHIIEH, MPOBOIUTHCA MHUKIIYHUMH,
YOBHMKOBHMH PyXaMH MallMHH, IO 30LIBLIYE CMYTy BiI4y)KEHHs; 30UIBLIYIOTBCS BUTpPATH yacy, IajuBa i mpati y
HOPIBHSIHHI 3 Oe3lepepBHUM crocoOoM 3acurnku. KpiM BKa3aHMX HEJOJIKIB TaKOX MOTIPIIYEThCS SKICTh 3aCHIIKU
TpaHILel: HepiBHOMIpHA N0Aa4ya IPYHTY B TPAHILEIO BEIMKUMH MOPLISIMH TPU3BOANUTH [0 TOIIKO/DKEHb 130JIs1IiT TpyO Ta
YTBOPEHHSI MYCTOT, B HACIIJIOK YOT0 — OCiaHHS Ta BUMHMBAHHS I'PYHTY. Bynbro3ep 3 HIHEKOBHM iHTEHCH(iKaTOpoM
(ILT), mo36aBneHnii HEOONIKIB 3BHYaiHOTO OyibJ03epa — pyXarouylch B3/OBX TpaHIIEi, BiH IepeMillye B Hel
PO3IyLIEHUH IPYHT, L0 HE Tajae Ha TPYOOIPOBiJ], a CKOUY€EThCS 110 HbOMY. [IpH IbOMY OKpy’kKHa IIBHIKICT PLKYUOL
kpomku I mepeBumye OIBUAKICTH MepeMilieHHS 6a30B0i MaIlIMHU, 0 3a0e3reuye CHIIbHE MMOAPiOHEHHS TPYHTY (IO
PO3NMJICHHS) Iepex Noxadero B TpaHiiero. Mema cmammi. Po3poOka adroputMy BH3HaYEHHS KPYTHOTO MOMEHTY Ha
Baimy I, cmoxuBaHOi MOTYKHOCTi, €HEPrOEMHOCTI Ta MPOAYKTUBHOCTI pOOOYOrO TPOILECY 3BOPOTHOI 3aCHITKA
TpaHIIEeH B 3aJE€KHOCTI BiJ (i3MKO—MEXaHIYHMUX BIACTUBOCTEH IPYHTY, reomeTpuyHux mapametpis LI ta mBuakocTi
pyxy Oynbnosepa. Bucnoseku. Po3pobieHuit aroputM 103BOJIMB BU3HAUHUTH, 110 NPU (PIKCOBAHOMY 3HA4YEHHI KyTOBOT
WBHUJKOCTI (), KPYTHUHA MOMEHT Mf , T8 MOTYXHICTh IPUBOJY N,, HI npu 3POCTaHHI WBUAKOCTI ¢ PyXy 6a3oBoi

MAIIMHHU 3MIiHIOETBCS M0 JIIHIHHOMY 3aKOHY; 3MiHa WIBHMAKOCTI PyXy 0a30BOi MAllMHU 9 NPAKTHYHO HE BIUIMBAE HA

CHEPrOEMHICTh £ HpH PO3IVIAHYTIH 3MiHi KyTOBOI IIBUAKOCTI (), .

KimouoBi ciioBa: wmnexosuii inmencugixamop, Kpymuuii MOMeHm, KYMo8d WEUOKICMb, NOMYN*CHICMb, eHepeOEMHICb,
3acunka mpauuer
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Annorauus. Ilocmanoeka npoénemst. Pabota Oynpno3epa mpy 3achIKe TPAHIIEH, MPOBOIUTCS ITUKINICCKAMU,
YEITHOYHBIMH JIBH)KCHHUSMH MAIIMHBI, KOTOPas YBEIMUMBAET MOJIOCY OTUY)KICHUS; YBEINUIMUBAIOTCS PACXO/IbI BPEMEHH,
TOIUIMBA U TPYyZa B CPABHEHHWHU C HEIPEPBIBHBIM CIOCOOOM 3achINku. KpoMme yKa3aHHBIX HEOCTAaTKOB TaKKe yXy[IIa-
€TCsl Ka4eCTBO 3aCHIIIKM TPAHIIEH: HEPaBHOMEPHAs MoJaya ITpyHTa B TPAHIIEIO OOIBLUIMMH HOPLUSIMHU IPUBOIUT K MO-
BPEXKICHHUAM H30JIALNH TPyO 1 00pa3oBaHuUs IIyCTOT, BCIEACTBUE YETO — OCElaHNe M BHIMBIBAHUE I'PyHTA. bynbrosep ¢
mrHeKOBbIM mHTeHcupukaropom (LIN), mumreH HemocTaTKOB OOBIYHOTO OyibIo3epa — IBUTASCH BIOJH TPAHIIEH, OH
NEpeMEIIaeT y Hee Pa3phIXJICHHBIN IPYyHT, KOTOPBIA HE MajacT Ha TPyOOIpoOBOA, a CKaThIBaeTCs 1Mo Hemy. [Ipu sTom
OKpY’KHasi CKOPOCTh pexymiel kpoMku LIV mpeBsImmaeT cKOpoCTh nepeMenieHns 6a30Boi MamuHbl, KOTopas obectie-
YMBAaeT CHJIbHOE M3MeJNIbYeHHEe IPYHTa (J10 pacibuleHHs1) epe nojauei B tpanuero. Jeas cmamou. PazpaboTka anro-
pUTMa onpeeneHus KpyTsero MoMmenTta Ha Baiy 1111, noTpeGisieMoii MOIITHOCTH, SHEPrOEMKOCTH H ITPOU3BOANUTEIb-
HOCTH pabodero mporecca 0OpaTHON 3aChIKM TPAHIIEH B 3aBUCHMOCTH OT (PU3MKO—MEXaHMYECKUX CBOWCTB IPYyHTAa,
reomerpuueckux napamerpos LW u ckopoctu apmxenus Oynbaosepa. Bstgoost. PazpaboTaHHBII arOPUTM MO3BOJIUIT
ONPEJIENUTh, YTO NPU (PUKCHPOBAHHOM 3HAYEHUH YTIIOBOH CKOPOCTH (), KPYTAIUMH MOMEHT Af ., W MOIIHOCTH TI0BOJIA

N, TN npu pocte ckopocTu 9, ABWKEHHS 0a30BOM MAIMHBI M3MEHAETCS 110 JIMHEHHOMY 3aKOHY; H3MEHEHHE CKOPO-
CTHU JIBIKEHHUs 0a30BOM MAlMHbI § TPAKTHYECKH HE BIUSET HA SHEPTOEMKOCTh £ NPH PACCMOTPEHHOM M3MEHEHHUH

YTJI0BOU CKOPOCTH @, -

KuarwueBble cnoBa: wHeKosbiil uHmechqbuKamop, prmﬂmuﬁ MOMEHmM, Y2n08d: CKOpOChib, MOWHOCMb, DHEP2OEeMKOCMb, 3d-

CbINKa mpauuienl

The problem topicality. The geograph-
ical position of Ukraine contributes to the
transportation of oil and gas through its terri-
tory to Europe, for what are used the pipe-
lines. The features of trench refilling works
(heavy workloads, a length of the pipeline, a
great distance from construction objects to the
mechanization base complex, the frequent
machinery relocation from object to object, a
wide variety of technology operations) define
specific requirements for machines used in
these works.

Problem statement. A bulldozer work at
trench refilings is conducted by cyclic, a ma-
chine shuttle motion that increases a right-of-
way; increasing of time charges, fuel and la-
bour by the side of the continuous refilling
method. Besides the indicated defects gets
worse also the quality of the trench refilling:
the uneven soil output into a trench with large
portions results the damages of pipes isolation
and emptinesses formation, in consequence —
settling and washing of soil. A bulldozer with
the screw intensifier (SI), is deprived lacks of
an odinary bulldozer — moving along a trench,
it moves the loose soil that does not fall on a

pipeline, but rolles on it. Thus the circuitous
speed of a cutting edge of SI exceeds the
speed of the base machine moving that pro-
vides the strong soil treatment (before disper-
sion) before output into a trench.

Analysis of publications. In the tech-
nical literature, informating the definition of
power and energy indexes of screw intensifier
on the bulldozer working equipment at trench
refillings is in a limited number. The most
complete information is reflected in the works
of Sevast’yanov K.M. [1], Zenkov R.L. [2],
Grigoriev A.M. [3], Balovnev V.1,
Shkryl V.M [4], Spivakovsky A.O. [5, 6],
Ivanchenko F.K. [7], Sukhorukov V.S. [8].

The purpose of the article. The algo-
rithm development of the rotational moment
determination on the SI drivashaft, the con-
sumable energy, the energy intensity and the
working process productivity of the reverse
trench refillings depending on physical and
mechanical properties of soil, geometrical
parameters of SI and bulldozer optimal speed.

The material presentation is based on
the method of determining of the rotational
speed [9], the rotational moment on the SI
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drivashaft, the consumable energy, the energy oped an algorithm for their determination,
intensity and the working process productivity which is presented in the form of a block dia-
of the reverse trench refillings [10] is devel- grams (Fig. 1).
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Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the
energy intensity and the working process productivity of the reverse trench refillings (continued on the page).
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Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the
energy intensity and the working process productivity of the reverse trench refillings (continued on the page).
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Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the
energy intensity and the working process productivity of the reverse trench refillings (continued on the page).
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Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the
energy intensity and the working process productivity of the reverse trench refillings (the end).

On the basis of the algorithm is devel- ficiency N, of SI drive on the rotational
oped computer program in Qbasic language
and were received dependencies of the rota-
tional moment M on the SI driveshaft on the

speed o, (Fig. 3), the energy intensity £ of

the SI working process on the rotational speed
. . . o, (Fig. 4).
rotational speed ®, (Fig. 2), the indicated ef-
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Fig. 2. The dependence of the rotational moment M «p On the SI driveshaft from the rotational speed @,
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Conclusion. The developed algorithm al-
lows to define that at the fixed value of the
rotational speed @, the rotational moment

M., and indicated efficiency N, of SI at the

P
optimum speed increasing &, of the base

machine change on a linear law; the optimum
speed change of the base machine §, practi-
cally does not influence on the energy intensi-
ty E at the considered change of the rotation-
al speed @, .

REFERENCES

1. Sevast’yanov K.M. Issledovanie energoemkosti protsessa ekskavatsii torfa iz zalezhi gorizontalnymi shnek-frezami
[Research of energy intensityof the peat excavation process from a deposits of horizontal screw-milling cutters].
Avtoref. dis. kand. tehn. nauk [Abstact from the Cand. Sc. (Tech) Dissertation: 05.02.17]. Kaliningrad: Kalinin.

67



w

Bicauk [TpuaHinpoBcskoi aepkaBHOI akaneMii OyaiBHUITBA Ta apxiTekTypH, 2016, Ne 3 (216) ISSN 2312-2676

politekhn. in-t., 1973, 23 p. (in Russian).

Zenkov R.L., Ivashkov L.I. and Kolobov L.N. Mashiny nepreryivnogo transporta [Machines of the continuous
transport]. Moskva: Mashinostroenie, 1980, 303 p. (in Russian).

Grigorev A.M. Vintovye konveery [Spiral conveyers]. Moskva: Mashinostroenie, 1972, 182 p. (in Russian).
Balovnev V. 1. and Shkryl’ V.N Issledovanie raboty otvalov s mekhanicheskoy intensifikatsiej [Research of the dump
work with the mechanical intensification]. Stroitelnyie i dorozhnyie mashiny [Construction an road-building ma-
chines]. 1978, no. 4, pp. 24-26. (in Russian).

Spivakovskij A.O. and D’yachkov V.K. Transportiruyushchie mashiny [Transporting machines].Moskva:
Mashinostroenie, 1983, 3-d ed., 487 p. (in Russian).

Spivakovski A.O. and Goncharevich L.F. Spetsialnye transportiruyushchie ustrojstva v gornodobyivayushchej
promyshlennosti [Special transport devices in mining industry]. Moskva: Nedra, 1985, 129 p. (in Russian).
Ivanchenko F.K. Konstruktsiya i raschet pod'emno-transportnykh mashin [Construction and calculation of lifting-
transport machines]. Kiev: Vyshcha shk. 1988, 2-nd ed., 424 p. (in Russian).

Suchorukov V.S. and Dolgikh A.l. Snizhenie energoemkosti transportirovaniya grunta gorizontalnym shnekom
[Decline of energy intensity of the soil portage through horizontal screw]. Saratov, 1984, pp. 167-170. (in Russian).
Krol R.M. Algorytm vyznachennia kutovoi shvydkosti shnekovoho intensifikatora na robochomu obladnanni
buldozera pry zasyptsi transhei [An algorithm of determination of the rotation speed of screw intensifier on the bull-
dozer working equipment at trench refilings]. Visnik Natsionalnogo universitetu vodnogo gospodarstva ta
prirodokoristuvannya [Bulettin of the National University of Water and Environmantal Engineering]. Rivne, 2015,
iss. 2(70), pp. 84-91. (in Ukrainian).

10.Krol R.M. Teoretichne doslidzhennia zvorotnoi zasypky transhei buldozerom, scho obladnano shnekovym

intensifikatorom [The theoretical research of the reverse trench refiling by a bulldozer, that is equipped by a screw
intensifier]. Visnyk Pridniprovskoi derzhavnoi akademii budivnytstva ta arhitektury [Bulettin of Prydniprovs’ka
State Academy of Civil Construction and Architecture]. Dnipropetrovsk, 2013, no. 4, pp. 35-43. (in Ukrainian).

BUKOPUCTAHA JIITEPATYPA

. CesocthsiHoB K. M. I/ICCHCZ[OBaHI/IC OHEProCMKOCTH IpoLEecCa IKCKaBallun Top(ba 13 3aJIC’KU TOPU30HTAJIbHBIMU

nrHeK-(hpe3amu : aBroped. TUC. Ha COUCKAaHKE YICHOM CTereHn KaHa. TeXH. Hayk : 05.02.17 / CeBoctbsiHOB KOH-
craHTUH Muxaiinosuy ; KanunuH. nonurexH. uH-T. - Kanmuaug, 1973. - 23 c.

3enkoB P. JI. Mamuns! HenipepsiBHOTO TpaHcnopra / P. JI. 3erkos, W. U. MBamxos, JI. H. Komobos. — Mocksa :
MammHoctpoerue, 1980. —303 c.

I'puropeeB A. M. BurroBsie kouBeiiepsr / A. M. I'puropreB. — Mocka : MammaocTpoenue, 1972. — 182 c.
banosues B. I. UccaemoBanne paOOThl OTBAJOB C MEXaHWYeCKON wuHTeHcu(pukamueir / bamosaes B. U.,
[kpsuas B. H. // CtpoutensHbie 1 A0pOKHBIC MamuHbl. — 1978, — Ne 4, — C. 24-26.

CrnuBakoBckuid A. O. Tpancnoprupyrongre Mamusbl / A. O. CnuBakoBckuid, B. K. JIpsiukoB. — 3-e u3n., nepepad. —
Mocksa : MamuHoctpoenue, 1983. —487 c.

CrnuBakoBckuid A. O. CreuuanbHble TPaHCIOPTHPYIOIINE YCTPOMCTBA B TOPHOMOOBIBAIONIEH MPOMBIIIIIEHHOCTH /
A. O. CnuBakosckuii, 1. ®@. 'onuapesnu. — Mocksa : Henpa, 1985. — 129 c.

NBanuenko ®. K. Koncrpykuust u pacuer nogbeMHO-TpaHcnopTHbIX MamuH / MBandenko @. K. — Kues : Brima
mK., 1988. — 424 c.

CyxopykoB B. C. CHmKeHHE JHEPrOEMKOCTH TPAHCIIOPTUPOBAHWUSA TPYHTa TOPU3OHTAIBGHBIM ITHEKOM /
B. C. Cyxopyxkos, A. U. lonrux // [Tpobiaemsl cenbCKOX03sIiCTBEHHOH Menmuopannu [1loBomkss / CapaToB. ¢.-X. HH-
T um. H.W. BaBunona. — Caparos, 1984. — C. 167-170.

Kpons P. M. Anroput™m BH3Ha4€HHS KyTOBOI IIBHIKOCTI ITHEKOBOTO iHTEHCHdiKaTOpa Ha poOodoMy 0OsagHaHHI
Oynbao3epa npu 3acumii tpanieit / P. M. Kpons // Bicauk HauioHanbHOro yHIBEpCHTETY BOJHOTO TFOCHOAAPCTBA
Ta npupoaokopuctyBanus. — Piue, 2015. — Bun. 2(70). — C. 84-91.

10. Kposb P. M. TeopernuHe IOCHIIPKEHHSI 3BOPOTHOI 3aCHIIKU TpaHIIEH OyJbI03epoM, IIO0 O0JaJHAHO IIHEKOBHM

inTeHcugikatopom / P. M. Kponb // Bicuuk IIpunHInpoBcbKOi nepkaBHOI akaaeMii OyIiBHHLTBA Ta apXiTEKTypH :
30. HayK. mp. — JJainponeTpoBcbk, 2013. — Ne 4, — C. 35-43.

Peyenzenm: 0-p m. n. B. I'. 3apenbin
Hamitinura mo penkoserii: 11.02.2016 p. Ilpuiiasara no apyky: 15.02.2016 p.

68



