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VY OyniBenbHINM ramy3i 3pocrae morpeda y MiABUINEHHI e()EeKTUBHOCTI
TEXHOJIOTTYHUX MPOLIECIB IPUTOTYBaHHS OETOHHUX CyMilllel Oe3nocepeiHbO B yMOBaX
OyniBenbHOTO MangaHdnka. OcoOJMBO aKTyalbHUM € 3aCTOCYBAaHHS aBTOHOMHOTO,
MOOUTBHOTO Ta MajorabapuTHOro oOJagHaHHS, 31aTHOTO MPALIOBATH 3a BIJCYTHOCTI
CTaI[lOHAPHOI'0 EJIEKTPOIIOCTa4YaHHs Ta 3a0e3medyBaTH CTaOUIbHY SIKICTh OETOHHOI
CyMIiIII TIPU MIHIMAJIbHUX €HEPIeTUYHUX BUTpaTaX.

AHaJi3 ICHYIOYHMX KOHCTPYKIIM OETOHO3MIIYBauiB IMOKa3aB, 110 TPaTUIINHI
rpaBiTaIliiiHl 3MINIyBayl, y SIKAX MPOIIEC MEePEMIITyBaHHS 3/IIHCHIOETHCS 32 PaXyHOK
Jomatok Ta oOepraHHs OapabaHa, He 3a0e€3MEeUyOTh JOCTATHBOI IHTEHCHBHOCTI
NIEpPEeMINTyBaHHS, 10 MPU3BOIUTE J0 TOMOBXKEHHS TPUBAIOCTI UKy, TiIBUAIICHHS
E€HEPTrOBUTpPAT 1 YTBOPEHHS AUISTHOK 3 HEAOCTATHHOIO OAHOPITHICTIO CyMIIITi.

OmgHuM 13 TEpPCHEeKTUBHUX HAMPSAMIB IMIJBUIIEHHA €(QEKTUBHOCTI MPOLECY
3MIIIYBaHHS € 3aCTOCYBaHHS OCHWISILIMHOTO pyxy OapabaHa, SKWW J03BOJISIE
aKTHUBI3yBaTW BHYTPINIHI TOTOKM OETOHHOI CyMillll, MOKPAIIUTH B3aEMOJIIO ii
KOMITOHEHTIB Ta 3MEHIIMTH HaJIUMNaHHS MaTrepialy Ha CTIHKH poOOYOro oprasy.
Boaxouac BImMB mapameTpiB OCHUISIIIHHOTO PyXy Ha TEXHOJIOTIUHI Ta €HEPreTHYHI
MOKa3HUKHU POOOTH OETOHO3MIIIYBAUIB 3aJIMIIAETHCS HEAOCTATHLO JTOCIIIKEHNUM.

VY 3B’S3Ky 3 UM y AUCEpPTaliiiHI poOOTI PO3B’SA3aHO AKTyallbHY HayKOBO-
TEeXHIYHY 3aJaqy OOTpyHTYBaHHS MapaMeTpiB poOOTH aBTOHOMHOTO YHIBEPCAIBHOTO
MOOUTHFHOTO MaJIOra0apuUTHOTO O0JaAHAHHS I IPUTOTYBaHHS OCTOHHUX CyMIIIe 3
OCUMJIIINHUM pyxoM OapalaHa, CHpSAMOBaHy Ha MiABUILNEHHS e()EeKTUBHOCTI
3MINTyBaHHS, 3HIKEHHS €HEProBUTpaT Ta 3a0€3ME4YeHHS BHCOKOI SKOCTI O€TOHHOI

CyMillll B yMOBax Oy/iBEJIbHOTO MaiJaHUYMKa.



OG’eKTOM JOCIIIKEHHSI € aBTOHOMHE YHIBepcaibHe MOOUIbHE MajlorabapuTHE
oOnagHaHHS AJI IPUTOTYBaHHS OETOHY Ta Oro KOHCTPYKTHUBHI OCOOJIMBOCTI.

[IpeameToM AOCTIHKEHHS € MPOLIECH NPUTOTYyBaHHS OETOHHUX CyMiIIei 3a
JIOTIOMOT'OI0  aBTOHOMHOT'O MOOUIBHOTO O0JIaJIHaHHS, BIUIMB KOHCTPYKTHMBHHX 1
TEXHOJIOTTYHUX MapaMeTPiB Ha AKICTh CyMillll Ta €eHeproe(peKTUBHICTh pOOOTH.

Mertoro nucepTaniiHoi pobOTH € MiABUIICHHS €(PEKTUBHOCTI MPUTOTYBAHHS
OCTOHHOI cyMilll B yMOBax Oy/IBEJIbHOTO MaijaHYMKa HUISXOM 3aCTOCYBaHHS
YHIBEPCAIBHOTO MOOUTBHOIO MaJIOrabapuTHOrO 00JIaJHAHHS 3 OCUUJISLIMHUM PYXOM
OapabaHy 1 OOIpyHTYBaHHS palllOHAJILHUX MMapaMeTpiB HOTo poOOTH.

HayxoBa HOBH3HA 0/Iep)KaHUX PE3yJIbTATIB MOJSITA€ B HACTYITHOMY:

— BIIEpIIE EKCHEPUMEHTaJIbHO BCTAHOBJIEHO 3aKOHOMIPHOCTI  BIUIUBY
OCIHWIAILIMHOrO pyxy OapabaHa Ta aMIUIITYJud 3MIHM KyTa HOro Haxwiy Ha
TEXHOJIOT1YHI i €eHepreTUYHI OKa3HUKHU I'PaBITAI[IHHOr0 OETOHO3MIIIIyBaya, 30KpeMa
Ha OJHOPIIHICTh OETOHHOT CyMIiIII, MPOAYKTUBHICTh, MIIIHICT OETOHY Ta CIIOKHUBAHY
HOTYXHICTb;

— BIIEpIIE OTPUMAHO EKCIEPUMEHTAIbHO-TEOPETUYHI 3aJIeKHOCTI, W10
ONMHCYIOTh 3MIHY TMPOJYKTUBHOCTI OETOHO3MIIIyBaya 3aJ€e)KHO BiJl YacTOTH
OCLIWJIALIM, yacTOTH 00epTaHHs OapadaHa Ta aMIUNITYIM 3MIHH KyTa HOTro HaXujry, U0
JI03BOJISIE 3A1MCHIOBATH KITBKICHY OIIHKY €()eKTHBHOCTI MPOIIECY 3MIIITyBaHHS;

— BrepIe po3poOIeHO MaTeMaTHYHY MOJIENb MPOIECY 3MIlTyBaHHS OCTOHHOI
CyMilll B rpaBiTallifHOMYy O€TOHO3MIIIyBaydl HUIAXOM YpaxXyBaHHS OCLMJISALIMHOIO
pyxy 6apabana Ta (popMyBaHHS aKTUBHHUX 30H 3MIIIyBaHHA B poboyoMy 00'emi, 1110
J1aJI0 3MOTY TOYHIIIE OMUCATH PyX KOMIIOHEHTIB CYMIIll Ta OLIHUTUA €PEKTUBHICTh 1X
B3a€EMOIII;

— BIIEPIIE EKCIEPUMEHTAIBHO OOTPYHTOBAHO palliOHATIbHI TapamMeTpu poOOTH
0eTOHO3MilllyBaya 3 OCHIIALIMHUM pyXxoM OapabaHa: aMIUNTYly 3MIHM KyTa HaxXuiIy
Oapabana 25-35°, yactory obepranns 30—40 06/xB, yacTory ocumisiii 8—12 pas/xs
Ta TPUBAIICTH 3MillyBaHHS 3—4 XB, 3a SKUX 3a0€3ME€UyIOTHCA BHUCOKI MOKA3HUKH
OJTHOPITHOCTI OETOHHOI CyMillli, MPOAYKTUBHOCTI Ta €HEPreTUYHOi e€(PEeKTHUBHOCTI

polecy;



— OTPUMAJIO TOAAIBIINN PO3BUTOK YSBJICHHS MPO MeXaHI3M 1HTeHcHikamii
poLecy 3MINIyBaHHS OCTOHHHMX CyMILIEH y TpaBiTalliiHUX OETOHO3MIIlyBayax 3a
PaxyHOK TO€HAHHSA OOEPTAIBHOIO Ta OCIIIIAIINHOTO pyxiB OapabaHa, 110 CHpPHIE
dbopMyBaHHIO aKTUBHHUX 30H 3MIIIIYBaHHS Ta M1BUIICHHIO IHTEHCUBHOCTI MaCOOOMIHY
MK KOMIOHEHTAMHU CYMIIIIL.

[IpakTuuHe 3HA4YEHHS OJIEP)KAHUX PE3YJNbTATIB TOJATAE Y MOMKIUBOCTI
BUKOPUCTAaHHS PO3POOJIEHOr0 crnocoOy 3MilllyBaHHS O€TOHHUX CcyMilled 3
OCIWISALIMHUM pyxoMm OapabaHa MpU CTBOPEHHI Ta MOJEpPHi3allii TpaBiTallIMHUX
0ETOHO3MIIIIYBauiB aBTOHOMHOI'O YHIBEPCAITBHOTO MOO1JIbHOTO BUKOHAHHS.

3anponoHOBaHUM CHoci0 03BOJISAE€ MIABUIIUTA KOE(IUIEHT OJHOPITHOCTI
6etonHoi cymimr Ha 10-12 %, ckopoTUTH TpHUBANICTh 3MinryBanHs Ha 25-30 % Ta
3MEHIIUTH eHeproBurpatu Ha 15-20 % mnopiBHSAHO 3 TPAaJWMLIMHUM TpaBITAlIHHUM
3MIITYBaHHSM, 1110 3a0e3mnedye 3pOCTaHHS TEXHOJIOTIYHOI Ta EHEPreTUYHOl
e(DEeKTUBHOCTI MPOILIECY MPUTOTYBaHHS O€TOHY B yMOBax OY/IIBEILHOTO MaiTaHUYHKA.

OTtpumaHni B poOOTI perpeciiiii 3ajeXHOCTI Ta palioHaIbHI MapaMeTpu poOOTH
OeToHO3MilllyBaya MOXYTh OyTH BHUKOPHUCTaHI MpPU I1HKEHEPHHX PO3PaAXyHKaX,
NPOEKTYBaHHI HOBOTO OOJaJHAHHS, a TaKOX TpH BHOOPI PEXKHUMIB PpoOOTH
3MINIYBAJIbHUX YCTAHOBOK 3aJIEXKHO BiJ BJIACTUBOCTEW OETOHHOI CyMilll Ta yMOB
eKCILTyaTarii.

Pesynpratu mgucepTamiiHOrO TOCHIDKEHHS BIPOBAKEHO Y BHUPOOHUTY
nistibHIcTe TOB «BupoOnuue nignpuemctBo “byamexanizauis™» (M. IlonraBa) ta
XBK «Bopckma» (M. IlonraBa) mimx dvac BHUKOHaHHS OETOHHUX 1 PEMOHTHO-
OyniBeIbHUX POOIT, 10 MIATBEPHKEHO BIJMOBIIHUMHU aKTaMHU BIIPOBAI>KCHHS.

[IpakTiuHEe BHWKOPHUCTAHHS PO3POOJICHOTO CHOCO0Y MIATBEPAUIIO HOTO
JOIIBHICTh, HAJIMHICTh Ta €()EKTHUBHICTh, @ TAaKOX MOXJIMBICTh 3aCTOCYBaHHS B
MajorabapuTHUX aBTOHOMHUX OETOHO3MIITYBaTbHUX YCTaHOBKax ISt
1HIMB1AyaJIbHOT0, PEMOHTHOT'O Ta TAMYACOBOTO Oy /IIBHUIITBA.

Y Bcrym OOIpYHTOBAaHO AaKTyajbHICTh TEMH JUCEPTAIlIMHOI pOOOTH, IO
3yMOBJIEHA TOTPEOOIO MIABUIICHHS €()EeKTHBHOCTI MIPOLECIB MPUTOTYBAHHS OETOHHUX
cymimieir B ymoBax OyIiBENbHOTO MaiilaH4YMKa, OCOOJMBO TpPU BUKOHAHHI

MajorabapuTHOrO Ta aBTOHOMHOIO OyJiBHUIITBA. Bu3HaueHO MeTy Ta OCHOBHI



3aBJaHHS JOCIIDKEHHS, ChOpMYJIbOBAaHO 00’ €KT 1 IIpeaMeT aociikeHHs. Hapeaeno
METOIMU JOCHIUKEHHS, BUKOPHUCTAHI [JIi TEOPETUYHOrO0 OOIPpYHTYBaHHS Ta
EKCIIEPUMEHTAJIbHOT ~ TEPEeBIPKM  MapaMeTpiB  aBTOHOMHOTO  YHIBEPCAJIBHOTO
MOOUTPHOTO  MajorabapuTHOrOo  OOJaJHAHHSA JUIsI  MPUTOTYBaHHS  OCTOHY.
CdopmynpoBaHO HAYKOBY HOBH3HY Ta MPAKTUYHE 3HAUYCHHS OJIEP)KaHUX PE3yIbTaTiB.

VY nepmoMy po3isli BAKOHAHO aHANITHYHHUHN OIS CYy4acHOTO CTaHy 3aco0iB i
TEXHOJIOT1 NPUrOTYBaHHS OETOHHMX CcyMilied y OyaiBeIbHOMY BHUPOOHHUIITBI.
Po3rnsHyTO BUMOTH, 110 BUCYBAIOTHCS A0 00JaHAHHSA ISl IPUTOTYBaHHS OETOHY Ta
70 TIOKa3HMKIB SIKOCTI OCTOHHUX CYMIIIeH, MpoaHaai30BaHO ICHYHOYl KOHCTPYKIIi
O0eToHO3MilllyBayiB, OOJaAHAHHS JJii NOPUTOTYBaHHS OETOHY Ta MalllUH JUIs
TpPaHCHIOPTYBaHHsI O€TOHHUX cyMimieidi. Ha OCHOBI mMpoBeaeHOTO aHai3y BH3HAYCHO
OCHOBHI HEJOJIKU TPATUIIMHUX TEXHIYHUX PIIIEHb Ta OOIPYHTOBAHO JOIILHICTH
YIOCKOHAJIEHHsI 00JIaJHAHHS LUISIXOM BIPOBA/KEHHS HOBUX CIOCOOIB 3MIIIyBaHHS.
CdopMyibOBaHO METY Ta 3aBJAaHHS MOAAIBIINX TEOPETUYHUX 1 €KCIIEPUMEHTATBHUX
JTIOCJIIKEHD.

VY napyromy po3iiiai BAKOHAHO TEOPETHUYHI JOCIIIKEHHS POOOTH aBTOHOMHOTO
YHIBEPCAIBHOTO MOOLIBHOTO ManorabapuTHOTO OONagHaHHS MJiS MPUTOTYBAaHHS
O0eTOHHUX cyMilel. Po3po0seHo NpUHLIKUIIOBY Ta KOHCTPYKTUBHY CXEMY OO0JIaIHaHHS
1 OOTpyHTOBAaHO MPHUHIUIT HOTO POOOTH, MO 3a0e3rneuye BUKOHAHHS ITOBHOTO
TEXHOJIOTIYHOTO IMKIy B yMoOBax OyjaiBedbHOro Maijganuuka. Po3po0OrieHo
MaTEeMaTUYHy MOJElb NPOLECy 3MilllyBaHHS O€TOHHOI CyMilll B TpaBiTalliiHOMY
0eToHO3MIIIyBayl 3 OCIWIAIIHNHUM pyXxoM OapabaHa, sika BPaxOBY€ IEpEMIIIEHHS
KOMITOHEHTIB cyMilli B poOodoMy 00’€Mi Ta BIUIMB KIHEMAaTUYHUX MapaMeTpiB Ha
IHTEHCUBHICTh TIepeMinryBaHHs. Ha OCHOBI OTpHMaHUX aHATITUYHUX 3aJEKHOCTEH
BU3HAYEHO TEXHIYHY IPOJYKTUBHICTh OOJIQJIHAHHS, IOCIIIKEHO BIUIUB YaCTOTH
OCLWJIALIIMHOTO pyxy OapabaHa Ha €EHEpPreTUYHl XapaKTepUCTUKH Tpolecy Ta
pO3pO0JIEHO METOJIUKY PO3PaxyHKy CyMapHOi CIHOXXKHMBAHOi TMOTYXKHOCTI 3
ypaxyBaHHSIM BUTpAT €HEPrii Ha oOepTaJbHHMM 1 OCIHWIALIMHHN pyxu OapabaHa.
OtpuMani pe3yabTaTH [IO3BOJIMIM OOTPYHTYBAaTH palliOHAIbHI PEXUMH POOOTH

0eTOHO3MiIllyBaya Ta OLIHUTH HOTO €HEeProe(hEeKTUBHICTD.



VY TperboMy pO3[ii HaBEJAEHO Pe3yibTaTH €KCHEPUMEHTAIbHUX IOCIIIKEHb
poOoYMX MPOLECIB TIpaBiTAllifHOrO OETOHO3MIllyBaya 3 OCUWISLUIAHUM pPYyXOM
Oapabana. Po3polOiieHo mporpamy Ta METOIMKH E€KCIEPUMEHTAIBHUX JOCIIHKCHb,
HABEJICHO XapaKTePUCTHKY OOJaJHAHHS, MaTepiaiB 1 BUMIPIOBaJIbHHUX 3aco0iB.
JlocHiIKeHO BIUIMB YacTOTU 0OepTaHHs OapadaHa, YaCTOTH OCLWIISIIN, aMIUTITYId
3MIHM KyTa Haxwiy O0apabaHa Ta TpUBAJIOCTI 3MINTYBaHHS HA TOKa3HUKHU OJHOPITHOCTI
OETOHHOI CyMillll, TPOJYKTUBHICTb, MIIHICTh OETOHY Ta CIOXXHBAHY IOTY>KHICTb.
OTpuMaHO €KCIEPUMEHTANIbHI 3aJIEKHOCTI, K1 JJO3BOJUIN BCTAHOBUTHU palllOHAJbHI
napaMeTpd poOOTH OETOHO3MilllyBaya Ta OLIHUTH €(PEKTHUBHICTH BUKOPUCTAHHSI
ocLWIIALIIMHOrO pyXy Oapabana. BUKOHaHO MOPIBHSAHHSA Pe3yJIbTaTIB TEOPETUUHHUX Ta
EKCIIEPUMEHTAJIbHUX JOCHIDKEHb, 3a pe3yJbTaTaMH SKOrO0 BCTAaHOBIIEHO, IO
PO301KHICTh MIXK PO3PaXyHKOBUMH Ta €KCIEPUMEHTAIIBHUMH JAHUMH HE MEPEBUIILYE
10 %, mo miaATBEepIXKYy€E aJeKBATHICTh PO3POOJIECHUX MATEeMAaTUYHUX MOJeNeld Ta
JIOCTOBIPHICTh OTPUMAHMX PE3YJIbTATIB.

VY deTBepTOMYy pO3IUII HaBEACHO pE3YyJbTaTH peajizalli Ta BUPOOHUYUX
BUNIPOOYBaHb  PO3pOOJICHOr0  crmocoOy 3MilTyBaHHS OCETOHHHUX CyMimied 3
OCHWJIALIIMHUM pyxoMm OapabaHa B yMoBax Oy/iBeNbHOTO MaiinaHuuka. OmucaHo
KOHCTPYKTHBHI Ta TEXHOJIOTIYHI OCOOJMBOCTI BIPOBAHKEHOr0 CHOCO0Y, HaBEAEHO
OCHOBHI TEeXHIYHI XapaKTEePUCTUKHU MOJICPHI30BaHOTO TpaBiTAIiTHOTO
OeToHO3MilllyBaya Ta pe3yJbTaTh Horo yaboparopHoi ¥ BUpOOHWYOI armpoOariii.
[IpoBeneno BUpoOHUYI BUMIPOOYBaHHS 00JIalHAHHS Ha OYIBEIbHUX MaillaHUYMKaXx,
3MIMCHEHO TMOPIBHAJIBHY OIIHKY 3 TPaauIIHHUM CIOCOOOM 3MIITyBaHHS Ta
MATBEPAKEHO MIJBUILIEHHS OAHOPITHOCTI OETOHHOT CyMiIll, CKOPOUYEHHS TPUBAIOCTI
3MINTYBaHHS 1 3HWKEHHS eHeproButTpar. [IpakTuuny eheKTUBHICTH 3aIPOITOHOBAHOTO
croco0y MATBEPKEHO aKTaMU BIIPOBAKEHHS.

VY nopaTkax HaBeIEHO MaTepialu, L0 JOMOBHIOITH 1 YTOYHIOIOTH OCHOBHI
MOJIOKEHHS JIMCEPTaliifHOI POOOTH, 30KpeMa PO3MIMPEH] PE3yJIbTaTU JTOCIHIKEHHS
mporecy 3MillyBaHHS OETOHHOI CyMilll y TpaBiTalliiHOMY OETOHO3MIIIyBaul 3
OCLWJIALIIMHUM  pyXOoM po0O0OYOro OpraHy; akTH BIPOBAIKEHHSA pe3yJbTaTIB
JOCIIKEHHSI Y BUPOOHUYY TiSUTBHICTH OYJIBENIbHUX MIAMPHEMCTB; MaTepiayid, 0

HiATBEPAKYIOTh MPABOBY OXOPOHY TEXHIYHHUX pillleHb. JI0JaTKU MICTSITh BIJOMOCTI,



siK1 320€31e4y0Th TOBHOTY BUKJIQICHHSI PE3YyJIbTATIB JOCTIIPKEHHS Ta MATBEPIKYIOTh
iX IPaKTUYHY 3HAYYIIICTh.

KmrouoBi crmoBa: OeToHHAa Cywmili, TpaBiTamiiiHU, OETOHO3MIlIyBady,
OCIHWIAIIMHUN pyX OapabGanHa, manorabapuTHe oOJagHAHHS, 3MIIIYBaHHS, SKICTb,
OHOPIAHICTh ~ CyMillll, €HEepProe(eKTUBHICTb, poOOYl MapameTpu, pPeoJIoris,

HpOI[YKTI/IBHiCTB, BiI[HOBJIeHHSI, MaTEMaTH4YHC MOACIIFOBAHHA.
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In construction industry development, attention is focused on improving
efficiency of concrete mixture preparation processes directly at construction sites.
Particular importance is associated with autonomous, mobile equipment capable of
operating without access to stationary power supply while ensuring concrete mixture
quality at minimum energy consumption.

Analysis of existing concrete mixer designs has shown that conventional gravity
mixers, where mixing is achieved through blade action and drum rotation, do not
provide sufficient mixing intensity. As a result, mixing cycle duration increases, energy
consumption rises, and regions with insufficient mixture uniformity are formed.

Improving mixing process efficiency involves application of oscillatory drum
motion, which intensifies internal concrete mixture flows, enhances interaction
between mixture components, and reduces material adhesion to working surface walls.
Influence of oscillatory motion parameters on technological and energy performance
of concrete mixers remains insufficiently investigated.

Dissertation addresses an important scientific and engineering problem related
to justification of operating parameters for autonomous universal mobile compact

equipment intended for concrete mixture preparation with oscillatory drum motion.



The study aims to increase mixing efficiency, reduce energy consumption, and ensure
high concrete mixture quality under construction site conditions.

The research object is autonomous universal mobile compact equipment
intended for concrete preparation together with its design features.

The research subject comprises concrete mixture preparation processes
performed using autonomous mobile equipment, as well as the influence of design and
technological parameters on mixture quality and operational energy efficiency.

The dissertation objective is to improve concrete mixture preparation efficiency
under construction site conditions through application of universal mobile compact
equipment with oscillatory drum motion and justification of rational operating
parameters.

Scientific novelty of the obtained results is as follows:

— for the first time, relationships describing the influence of oscillatory drum
motion and drum inclination angle variation amplitude on technological and energy
performance of a gravity concrete mixer were established experimentally, including
effects on concrete mixture uniformity, productivity, efficiency coefficient, concrete
strength, and power consumption;

— for the first time, experimental-theoretical relationships describing
productivity variation and efficiency coefficient variation as functions of oscillation
frequency, drum rotational speed, and drum inclination angle variation amplitude were
obtained, enabling quantitative assessment of mixing process efficiency;

—the mathematical model of concrete mixture mixing in a gravity concrete mixer
was improved through incorporation of oscillatory drum motion and active mixing
zone formation within the working volume, making it possible to describe mixture
component motion more accurately and evaluate interaction efficiency;

— for the first time, rational operating parameters for a concrete mixer with
oscillatory drum motion were substantiated experimentally: drum inclination angle
variation amplitude 25-35°, rotational speed 30—-40 rpm, oscillation frequency 8-12
min~', and mixing duration 3—4 min. These parameters ensure high concrete mixture

uniformity, productivity, and process energy efficiency;



—further development was achieved in understanding the mechanism of concrete
mixture mixing intensification in gravity concrete mixers through a combination of
rotational and oscillatory drum motions, promoting active mixing zone formation and
Increasing mass transfer intensity between mixture components.

Practical significance of the obtained results lies in the possibility of applying
the developed concrete mixture mixing method with oscillatory drum motion during
development and modernization of autonomous universal mobile gravity concrete
mixers.

The proposed method increases the concrete mixture uniformity coefficient by
10-12%, reduces mixing duration by 25-30%, and decreases energy consumption by
15-20% compared with conventional gravity mixing. As a result, technological and
energy efficiency of concrete preparation under construction site conditions is
significantly improved.

The regression relationships and rational concrete mixer operating parameters
obtained in this study can be applied in engineering calculations, new equipment
design, and selection of mixing unit operating modes according to concrete mixture
properties and operating conditions.

Dissertation research results have been implemented in production activities of
LLC “Budmekhanizatsiia Manufacturing Enterprise” (Poltava) and the Vorskla
Housing Cooperative (Poltava) during concrete and repair-construction operations, as
confirmed by corresponding implementation certificates.

Practical application of the developed method confirmed its feasibility,
reliability, and effectiveness, as well as suitability for compact autonomous concrete
mixing units intended for individual, repair, and temporary construction projects.

The Introduction substantiates relevance of the dissertation topic, driven by the
need to improve efficiency of concrete mixture preparation processes under
construction site conditions, particularly in compact-scale and autonomous
construction projects. The research objective and main tasks are defined, while the
research object and subject are formulated. Research methods applied for theoretical

justification and experimental verification of autonomous universal mobile compact



concrete preparation equipment parameters are presented. Scientific novelty and
practical significance of the obtained results are formulated.

Chapter 1 provides an analytical review of the current state of equipment and
technologies used for concrete mixture preparation in construction practice.
Requirements imposed on concrete preparation equipment and concrete mixture
quality indicators are considered. Existing concrete mixer designs, concrete
preparation equipment, and concrete mixture transportation machines are analyzed.
Based on the conducted review, major shortcomings of traditional technical solutions
are identified, and feasibility of equipment improvement through implementation of
new mixing methods is substantiated. The objective and tasks of further theoretical and
experimental investigations are formulated.

Chapter 2 presents theoretical investigations into operation of autonomous
universal mobile compact concrete preparation equipment. A structural scheme was
developed and the operating principle was substantiated, ensuring implementation of a
complete technological cycle under construction site conditions. A mathematical
model describing the concrete mixture mixing process with oscillatory drum motion
was proposed, taking into account the influence of design parameters on mixing
intensity. Analytical relationships were used to determine equipment technical
productivity and develop a calculation procedure for total power consumption
considering energy expenditure associated with rotational and oscillatory drum
motions. This made it possible to substantiate rational operating modes for the
developed equipment.

Chapter 3 presents results of experimental investigations into operating
processes of a gravity concrete mixer with oscillatory drum motion. An experimental
programme and research procedures were developed, and characteristics of equipment,
materials, and measuring instruments were provided. The influence of drum rotational
speed, oscillation frequency, drum inclination angle variation amplitude, mixing
duration, and mixture workability on concrete mixture uniformity, productivity,
efficiency coefficient, concrete strength, and power consumption was investigated.
Experimental relationships were obtained, making it possible to determine rational

concrete mixer operating parameters and evaluate effectiveness of oscillatory drum



motion. A comparison between theoretical predictions and experimental results
confirmed adequacy of the developed mathematical models and reliability of the
obtained relationships.

Chapter 4 presents implementation results and field testing outcomes for the
developed concrete mixture mixing method with oscillatory drum motion under
construction site conditions. Design and technological features of the implemented
method are described, while major technical characteristics of the modified gravity
concrete mixer together with laboratory and field-test results are presented. Equipment
field tests were carried out at construction sites, a comparative assessment against the
conventional mixing method was performed, and improvements in concrete mixture
uniformity, reductions in mixing duration, and decreases in energy consumption were
confirmed. Practical effectiveness of the proposed method was verified by
implementation certificates.

The Appendices contain materials supplementing and clarifying the main
provisions of the dissertation, including extended research results related to the
concrete mixture mixing process in a gravity concrete mixer with oscillatory working-
body motion; implementation certificates confirming application of the obtained
results in construction company operations; and documents supporting legal protection
of the proposed technical solutions. The appendices provide information ensuring
completeness of research result presentation and confirming their practical
significance.

Keywords: concrete mix, gravity, concrete mixer, oscillatory drum movement,
small-sized equipment, mixing, quality, mixture uniformity, energy efficiency,

operating parameters, rheology, productivity, recovery, mathematical modeling.



