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CTPYKTYPOYTBOPEHHA EKOJIOTTYHO OPIEHTOBAHUX
HEMEHTHHUX KOMIOO3UIIIA JJ151 ATUTABHOI' O
BYJAIBHUIITBA 13 BUKOPUCTAHHSAM JPIBHO3EPHUCTOTI'O
PEINUKJIIHI'OBOI'O 3AIIOBHIOBAYA

Myxin C.B. acn., Ilayrin . A. 0.m.x., npog.
Yxpaincokuii deporcasnuil ynisepcumem 3ani3HUYHO20 MPAHCROPMY

Po3BUTOK aJWTUBHUX TEXHOJIOTIH y OYIIBHUITBI € OIHUM i3
HEepCIEKTUBHUX HAIPAMIB MOJEpHizamil raiysi, ockuibku 3D-apyx
3a0e3redy€e IIJABUIICHHS [IBUAKOCTI 3BEJACHHS 00 €KTIB, 3MEHIICHHS
TPYZOBUX BUTPAT Ta BUCOKY TOUYHICTh (hOpMOYyTBOpEHHs. BoHouac mupoxe
BIIPOBAJKEHHS aJUTUBHOTO OYHiBHUIITBA CYIPOBOKYETHCS I ABHIICHIMHU
BUMOTI'aMH 0 CKJIaJy Ta BJIACTHBOCTEH OyJIiBEJILHMX CyMilllei, 30Kpema
110,10 iX peoJIoriuHoi cTabiIbHOCTI, EKCTPY31MHOI 34aTHOCTI Ta LIBHIKOCTI
Ha0Opy MILHOCTI.

OHi€I0 3 KIIIOYOBHX MPOOJIEM € 3HAYHE BUKOPHCTAHHS MiHEPaJIbHUX
B’SDKYYHX, 1[0 OPU3BOJMTH O 3POCTAHHS BYTJIELEBOrO Ciigy OyIiBelbHUX
MmatepianiB. IlapanensHo y OyZiBelbHIM raidy3i HAKONUYYIOTHCS 3HAuHI
00CSTH BiIXOMAIB BiJI IEMOHTaXy OETOHHUX 1 3aJ1i300€TOHHUX KOHCTPYKLIH,
110 noTpedyTh €PEeKTUBHOT IEpepOOKHU Ta IOBTOPHOI'O BUKOPUCTAHHSI.

[lepcrekTUBHMM PpILIEHHSM € 3aCTOCYBaHHS JPiOHO3EPHHCTOIO
PELMKIIIHIOBOIO 3alOBHIOBAYa Yy CKJIAAI LEMEHTHUX KOMIO3UIIH st
QJIMTUBHOTO OY/iBHUITBA. BHKOpPHCTaHHS TaKoro Marepiajay J03BOJLIE
OJTHOYACHO 3HU3UTHU HABAHTAXKEHHs HA JOBKULIS 3a PaxyHOK YTHII3allii
BIJIXO/IIB Ta 3MEHIINTH CIIO)KUBAHHS IIPUPOJHUX PECYPCIB.

Oco0OimBoCTI  APIOHO3EPHUCTOIO PEHUKIIHIOBOrO 3allOBHIOBAYA,
30KpemMa HijBUIIEHA nuTOMa HOBEPXH4, HEOJHOPIIHICTh
IPaHyJIOMETPUYHOIO CKJIAJly Ta HasBHICTh 3AJHIIKIB IIEMEHTHOIO KaMEHIO,
CYTTEBO BILUIMBAIOTh Ha IPOLECU CTPYKTYPOYTBOPEHHs. 3 OAHOrO OOKYy, 1€
CIpHSIE YIUIBHEHHIO CTPYKTYPH 38 PaXyHOK e(eKTy MiKpOHAIOBHIOBAYA, 3
IHIIIOTO — MPU3BOJUTH IO 30LIBIICHHS BOJOIOTPEON Ta 3MIH PEOIOTITYHIX
XapaKTEePUCTHK CyMiLLIi.

[Ipouecu CTPYKTYpOYTBOPEHHS LEMEHTHHX KOMIIO3ULIH y JaHOMY
BUIIAJIKy BU3HAYAIOTHCS HE JIMIIE TIIPATAIIEI0 HEMEHTY, alie i B3aEMOJIE0
BTOPUHHHUX KOMIIOHEHTIB i3 MpoayKTaMu rinparanii. HagBHICTE akTHBHHX
MiHepanbHUX (a3 y PEeHUKIIHrOBOMY MaTepialli MOXe CHpPHUSTH PO3BHTKY
MYLOJIAHOBUX PEaKIid 3 YTBOPEHHSM OJATKOBHX T1IPOCHIIIKATIB KaJbIIifO,
10 IO3UTUBHO BIUIMBAE HA MIIHICTh Ta JOBIOBIYHICTh MaTepiaiy.

3 eKOJOriyHOi TOYKH 30pYy, 4YacTKOBa 3aMiHa TPAAMULIAHUX
KOMITOHEHTIB PEIMKIIHIOBUMH MaTepiaiaMH JI03BOJISIE 3MEHIINTH OOCSTH

82



BUpOOHMLITBA KIiHKEpY Ta, BimnosigHo, Bukuau CO.. lle Bimnosimae
Cy4YacHUM TEHJIEHLIsIM JiekapOoHizalii OyliBeJIbHOI raiy3i Ta IpHHIMIIAM
CTaJIOT0 PO3BUTKY.

Metoro po0OTH € JOCHIDKEHHS BIUIMBY JPIOHO3EPHUCTOrO
PELMKIIHIOBOIO  3alOBHIOBaYa Ha  IPOLECH  CTPYKTYpPOYTBOPEHHS
LEMEHTHUX KOMIIO3MLIN Il aANTHBHOrO OYJIBHUITBA 3 ypaxyBaHHAM iX
TEXHOJIOTIYHUX Ta €KOJOTTYHUX XapaKTEePUCTHUK.

Jist OCSITHEHHS! TOCTaBIIEHOT METH BU3HAUEHO TaKi 3a/aui:

— JOCIIJUTH BIUIMB JUCIEPCHOCTI PELMKIIIHIOBOTO 3allOBHIOBaYa Ha
PEoJIOTiuHI BJIACTUBOCTI CyMillli;

— OLIHUTU HWOro poib y (OpMyBaHHI MIKPOCTPYKTYpH LEMEHTHOI'O
KaMEHIO;

— BCTAHOBMTH 3aJIEKHICTh MDK CKJIaJOM KOMIIO3HII Ta 1 MIIHICHUMU
XapaKTEePUCTUKAMH;

— BU3HAYUTH EKOJOIIYHMH eQeKT BiJl BHUKOPHCTaHHS BTOPHHHOI
CHUPOBHUHH.

BcraHoBieHo, 1m0 BBEACHHS JAPiOHO3EPHHUCTOTO PELUKIIHIOBOIO
3amoBHIOBaua y Kimpkocti 10-30 % mo3Bosie 3a0e3nednTH yIIiTbHEHHS
CTPYKTYpH MaTepiary Ta IIiIBUIIEHHSI HOro MIITHOCTI 32 YMOBH OINTHUMi3amil
BOJIOLIEMEHTHOIO0 BijHOMWIEHHS. [Ipy 1bOMY JOCSra€ThCs 3HIKEHHS
HOPUCTOCTI Ta IOKPAIIEHHS MDKIIAPOBOIO 34YEIUICHHS, 10 € KPUTHYHO
BaXIIUBUM ]IS TeXHOJIOTi# 3D-1pyKy.

Pasom 3 THM, HaaMIpHHII BMICT BTOPHMHHHMX KOMIIOHEHTIB MOXE
OPU3BOAUTU 110 TOTIPIICHHS EKCTPY3IMHUX BIACTUBOCTEH Cymimn Ta
3HIDKEHHS il CTPYKTYpHOI CTaOIbHOCTI, 1110 BUMAra€e KOMIUIEKCHOTO i IX01y
JI0 TIPOEKTYBaHHS CKJIay.

OTtpuMaHi pe3yJbTaTH CBiIYaTh PO NOULUIBHICTH BUKOPUCTAHHS
JIPiOHO3EPHHUCTOr0 PEIMKIIIHIOBOrO 3alOBHIOBAYA Y CKIAl I[EMEHTHHX
KOMIIO3HUIIH Ui aAUTUBHOTO OyAIBHUITBA K €(EKTUBHOTO IHCTPYMEHTY
3HI)KEHHS €KOJIOIIYHOTO HABAaHTa)XKEHHS Ta IMIJABHUIIEHHs EKCIUTyaTaliiHUX
XapaKTEPUCTHK MaTepiaiB.

[opmampmi  mocHiIpKeHHS HOIUIBHO CIPSAMYBaTH Ha pPO3POOKY
ONTHMI30BAaHUX CKJIAJiB KOMIIO3MLIM 3 ypaxyBaHHSM BHUMOI' aJUTHBHOI'O
(dhopMyBaHHs, a TAKOXK HA OLIHKY 1X JKATTEBOIO LIMKIY Ta JIOBrOBIYHOCTI B
yMOBaXx eKcIuTyaTanii.
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behavior with increasing 4, can be informatively considered as cross-sections
of «fold» catastrophe. In this case, vibro-viscosity acts as a state variable,
while frequency and amplitude act as control parameters. It should be
emphasized that at the smallest value of the amplitude of the superimposed
oscillations, the # (n) dependence is characterized by the presence of a
minimum and a maximum, apparently due to self-organization processes.
With increasing A4, these points gradually converge and the graphs take on a
less extreme form. Based on the configuration of the model surface, it should
be assumed that there is a certain value 4 = 4 ., at which the singular points
merge into one fold point D, which separates functions of two qualitatively
different types. A similar description is probably appropriate when analyzing
two graphical dependencies when W/C = 0,41 and W/C = 0,54. The governing
parameter in this case is the water-cement ratio W/C. There is a tendency
towards a decrease in the slope of the dependence with an increase in the
water-cement ratio. To explain the observed effect of a decrease in the vibro-
viscosity of a concrete mixture with a change in the frequency and amplitude
of oscillations, it seems quite reasonable to use the assumption of an increase
in the degree of non-equilibrium of the system and the corresponding
crushing of the structure. The qualitative correspondence of the model
surface to the known experimental curves is very meaningful, since it leads
to the conclusion that the nature of the dependences presented has a well-
defined regularity.

In the future, the use of this approach would be expedient to be extended
to a wider range of problems in building materials science related to the
variety of phenomena which have not yet been studied enough.
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