Norwegian Journal of development of the International Science No 51/2020 49

the quality of the formation of the redirection graph of
the service.
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Abstract

One of the effective materials for the manufacture of roads and hydraulic structures, which is quite resistant
to environmental influences, is concrete based on Portland cement. The advantages of building roads with cement-
concrete pavement are obvious. However, it has significant shortcomings, and due to the lack of specialists in this
field, builders have distrust and even fear of such construction. Therefore the main question remains unresolved:
how in this case to reduce risks and to provide necessary quality of coverings from monolithic cement concrete.
Among the many factors influencing the strength of concrete, this paper examines the influence of qualitative and
quantitative composition of aggregates in the presence of polyalcohol in ultra-low concentrations. The aim of the
research was to obtain concrete with increased compressive strength and speed of its formation due to the use of
polyalcohol and mixed fine aggregate. To achieve this goal it is necessary to solve the following tasks: to determine
the degree of influence of polyalcohol on the compressive strength of fine-grained concrete on a mixed aggregate;
determine the optimal ratio between the components of the specified concrete. The results of studies of the impact
of the content of iron ore beneficiation in the fine aggregate of fine-grained concrete showed that firstly there is
their optimal content in the aggregate, and secondly the introduction of polyalcohol into the concrete increases its
strength, but the presence of waste from mining and processing plants the degree of increase in strength, which
remains quite high. As the results of experiments show, when the content of waste from mining and processing
plants in the aggregate in the amount of 30... 40%, the maximum increase in concrete strength is achieved. The
concentration of the polyscohol solution, which provides the maximum increase in the strength of concrete is in
the range of 0.004... 0.006 M.

AHHOTaNNSA

HpI/IBeI[eHBI PE3yIbTAThI I/ICCHCI[OBEIHI/II‘/'I MEIIKO3C€PHUCTBIX 66TOHOB, HU3IrOTOBJICHHBIX C HUCIIOJBb30BAaHUEM B
Ka4Y€CTBEC 3AIIOJTHUTEIIA CMECHU KBApPUEBOI'O MECKa U NMPOAYKTA U3MECJIBUYCHHUSA TOPHBIX IMOPOJ, KOTOPBIC COACPKAT
xene30. [ HaHOaKTUBAIMKM OCTOHOB UCIIOJIb30BAaHHAS BOJA, CTPYKTYPHPOBAHHAS CMECHIO TOJIHMCITUPTA U KOJI-
JIOUTHOT'O TOBECPXHOCTHO-AaKTUBHOT'O BEIIIECTBA B CBerMaHOﬁ KOHIICHTpAIun

Keywords: fine-grained concrete, sand, rocks, structured water, polyalcohol, surfactants.
KiroueBble ciioBa: MeJ'IKOSepHI/ICTHﬁ 6eTOH, NECOK, TOpHbIC NOPOAbI, CTPYKTYpHUpPOBaHHAasA BOJa, MOJIKC-
MUPT, MOBEPXHOCTHO-AKTUBHLIC BCIICCTBA.

ITocTanoBKa npo0JieMbI
Ha maTepwuan, u3 KOTOPOro H3rOTOBIIAIOT BEPX-

MTOKPBITHS SBJISIETCS HEIOCTATOYHASI IPOYHOCTH M TPe-
IIIUHOCTONKOCTb.

HUH CJIOHM TOPOKHOTO MOJIOTHA, BIMSIET OKpYXKaromast
cpena, u3MeHsis ero (PU3NKO-MEXaHHYECKHEe CBOMCTBA,
U, KaK CJIE/ICTBHE, BIMUACT HA €T0 JOJITOBEUHOCTb.

OnuuM u3 3((GEKTUBHBIX MaTEPUANIOB ISl U3rO-
TOBJICHHUS] JIOPO’KHOTO MOJIOTHA, KOTOPBIE JOBOJBHO
XOpOUIO MPOTUBOCTOSIT  BIMSHUIO  OKpY’Karomen
cpenpl, sBiseTcs OETOH Ha OCHOBE MOPTIIaHI[EMEHTa.
[Ipenmy1iecTBa CTPOUTENBCTBA JOPOT C IIEMEHTOOE-
TOHHBIM MOKPBITUEM O4YEBUIHBIE. TeM HE MeHee, OHU
UMEIOT BaXKHbIE HETOCTAaTKH, a U3-3a OTCYTCTBHS CIIe-
ITHATUCTOB B TOW 00JAacCTH y CTPOUTENECH BO3HHUKAET
HEJIOBEpHUE U 1ake OOA3HB TAKOTO CTPOUTENLCTBA. [1o-
3TOMY HEpELIEHHBIM OCTAeTCs TIIaBHBII BOIPOC: Kak B
3TOM CIIy4ae CHU3UTh PHCKHU, U 00ECIIEYUTh HEOOXOIH-
MO€ Ka4eCTBO TOKPBITHH U3 MOHOJIMTHOTO IIEMEHTHOTO
6eroHa.

Ha na"HbIil MOMEHT OCHOBHBIM HEIOCTATKOM Oe-
TOHOB JUI M3TOTOBJICHUSI BEPXHETO CJIOS TOPOKHOTO

[TosToMy 3amada momydeHus JOPOKHBIX OETOHOB,
KOTOPbIC HMEIOT JOBOJIHO BHICOKYIO IPOYHOCTH U CKO-
pocTh ee (pOpPMHUPOBAHUS, IPEACTABIICT 3HAYUTCIIb-
HBI HAay4YHBIM U NPAKTUYECKUI MHTEPEC, a €ro pelie-
HUe akTyanbHO. Cpean MHOTHX (DAKTOPOB, KOTOPHIC
OKa3bIBAIOT BIIUSHUE HA MPOYHOCTh OCTOHA, B TAHHOU
CTaThe UCCIEIOBAHO BJIUSHUE KAaU€CTBEHHOTO U KOJIH-
YECTBEHHOT'O COCTaBa 3allONHHUTENCH B TPUCYTCTBHU
CMECH TIOJIMCITUPTA U KOJUIOUAHBIX TOBEPXHOCTHO-aK-
THUBHBIX BEIICCTB B CBEPXMAJIBIX KOHIICHTPAITUSIX.

AHaJIN3 U3BECTHBIX HCC/IeA0BAHMIT 1 My0JIMKa-
707

Ha ocHoBe aHanmm3a TUTEpaTYpHBIX TaHHBIX OBLIO
YCTaHOBJIEHA 11€JIeCO00Pa3HOCTh ONPENENIeHUs U TPH-
MEHEHHS ONTHMAaJIBHOTO COOTHOIIEHHS MEXIY KpyTI-
HBIM ¥ MEJIKUM 3arojHUTeNsIMu OeToHa [1], a Takxke
MEJIKOTO 3aIlOJHUTENSI U3 OTXOJ0B FOPHO-00aroTuTe-
TEJIBHBIX KOMOWHATOB U CMEIIAHHOT'O MEJIKOTO 3aI0JI-
HUTEJIS, KOTOPBIH MPEICTaBIIET cOO0M CMECh PEYHOTO
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Mecka M MEJKO3EpHHUCTBIX OTXOJI0B T'OPHO-000TaTH-
TEeNbHBIX KOMOUHATOB [2-7].

W3BectHast MomuduKanus CTPYKTYpbl OeToHa
KOMIUIEKCHOHM J100aBKOH, KOTOpas COCTOUT M3 IOJIHC-
IUPTAa ¥ KOJUIOWIHOTO ITOBEPXHOCTHO-aKTHBHOTO Be-
mectBa (MITAP), pazbaBiieHHOH K KOHIIEHTpauu 00-
pa3oBaHMs AUMEPOB, TIO3BOJIIET OIYYUTh OCTOHBI, KO-
TOpBIE BIAACIOT MOBBIIIEHHOH NPOYHOCTBIO U
ckopocThio ee hopmuposanust [8-10]. Omuako wmccie-
JIOBaHWE OJHOBPEMEHHOTO BIHMSHUS yKa3aHHOH KOM-
TUIEKCHOM 100aBKH M CMEIIAHHOTO MEJKOTO 3allOJIHH-
TeJIsl Ha MPOYHOCTh OETOHA, KOTOPOEe UMEET J0CTaTO4-
HbI HAay4YHBIM U IPAKTUYECKUN UHTEPEC, HA 3TO BpEMs
HC BBIIIOJITHCHO

Lenpro MpoBeIEHHBIX UCCIIEI0BaHUN OBIJIO IOITY-
YyeHHe OeTOHa C MOBBIILIEHHOW IMPOYHOCTHIO MPHU CXKa-
THH ¥ CKOPOCTBIO ee (JOpMHUPOBaHHMS 3a CUET IIPUMEHE-
HUSI CMECH IOJHMCIHPTA C TOBEPXHOCTHO-AaKTHBHBIM
BEIIECTBOM KOJUIOMIHOTO THIIA M CMEUIaHHOTO MeI-
KOTO 3aIIOJTHUTEIIS.

Jlns gocTHKeHMs MOCTABIICHHOW LIeIu HeoOXo-
JVIMO PELINTh TaKUe 33a4H:

- ONpPCACIIUTL CTCIICHb BJIUAHUA CMECH IIOJIHC-
MHUPTa C MOBEPXHOCTHO-aKTUBHBIM BELIECTBOM KOJLIO-
HUJHOI'O TUIIa HAa MPOYHOCTDH IIPU CKATUH MECIKO3CPHU-
CTOro OEeTOHa Ha CMEIIAHHOM 3aIlOJIHUTEIIE;

- ONpeAeNuTh ONTHMAaJbHBIE COOTHOLICHUS
MEK1y KOMIIOHEHTaMH MOIy4YeHHOTO OeTOoHa.

B mccnenoBaHmaX U M3TOTOBJIEHUS OETOHA HC-
rons3oBany noptiaananeMenT M400 (ITPAT «Kpusoii
Por nemeHT»), MENTKHUIA 3aIIOTHATENH - OTXOBI 00OTa-
IMIEHNs JKeJIe3HBIX pyJ HOBOKPHBOPOKCKOTO T'OPHO-
oboraturensHOro KoMmiuiekca [IPAT «Apcemop Murt-
tan Kpusoit Por» (Ykpawnna) u ZHETIPOBCKUI pedHON
necok. KoMIoHeHTh OETOHHOI cMecH T03MpOBaU B
HEOOXOIUMBIX, COTJIACHO IJIaHYy 3KCIIEPUMEHTA, KOJIH-
YeCcTBaX, IepeMeNINBaIN Ja00paTOPHOM CMECUTENE Ha
npotsbkeHnH 3 MuH. [losydeHHast cMech yKiajpIBa-
Jack B METAJUTMUECKYIO (POPMY, KOTOpasi UMEET pa3Mep
cropoH 40x40x160 mM. @opmy, coaeprkalryto 6eToH-
HYIO CMECh KECTKO 3aKPEeTlIsIN Ha 1a00paToOpHON BUO-
porutomagke W YIUIOTHSUIM BHOpamuel 10 MOJHOTO
YIJIOTHEHHS, KOTOPOE XapaKTEPU30BAIOCh MpeKparie-
HHEM OCe/laHMs OETOHHON CMECH M TPEKPAIIEHUEM BbI-
JIeTICHNsT Iy3bIpbKOB BO3Myxa. llocie 3aBepiucHMs
YKJIQJIKU ¥ YIJIOTHEHHUs: OETOHHOM cMecH B (opme, OT-
KPBITYIO TIOBEPXHOCTh 00pa3iia 3arJaKuBail KeJIbMOM.

IlepBbic 24 yaca oOpasiel OSTOHA TBEPACIH B HOP-
MAJIbHBIX YCJIOBUAX, IIPHU 9TOM HUX XpaHWJIA B (l)OpMaX,
MOKPBITBIX BJIQKHOM TKaHBIO. DTO HMCKIIOYAO BO3-
MOYKHOCTb MCIIapEHHsI U3 HHUX BIJIaTM B IIOMEIIEHHH C
TemIepaTypoii Bo3nyxa (293 £ 5) K.

UYepes 24 gaca mociie U3roTOBIEHHUs, 00pa3Ib! Oe-
TOHA BBIHUMAJIH U3 (OPM M IIOMEIIANN B Kamepy, KO-
Topast o0eclieunBaia Ha UX IIOBEPXHOCTH HOpMaJIbHbIE
ycioBwus, T.e. Temuepatypy (293 =+ 3)K u otHOCHTEH-
HYIO BIIQXXHOCTh Bo3ayxa (95 £ 5)%. OcHOBHBIM IOKa-
3areneM KadecTBa HCCIEeIyeMOro OeToHa ObLua IpH-
HSITa TPaHUIIA €T0 IPOYHOCTH NpH cxatun. Ornpeznerne-
HHUE MPOYHOCTH 0OPA3LOB OCYIIECTBISUIN C TIOMOILBIO
YHHBEpCAIbHO# ucnbITaTeapHoN MamHasl Y MM-100.

Pe3ynbraThl MccneoBaHU BIMSHHS COIEPIKHU-
MOTO OTXOJIOB O0OTallleHNe KEJIE3HBIX PYA B COCTaBE
3alOJHUTENIST MEJIKO3EPHUCTHIX OETOHOB TOKa3aslkd
(puc. 1), 9T0, BO-TIEPBBIX, UMEETCA MX ONTHMAILHOE
COJICp)KaHWEe B 3aIIOJIHUTENE, BO-BTODPHIX, BBEICHHE
CMECH TOJINCTINPTA C TIOBEPXHOCTHO-aKTHBHBIM BEIe-
CTBOM KOJUIOMJHOTO THIIAa B COCTaB OETOHA IPUBOAUT
K YBEIIMUEHHUIO €0 MPOYHOCTH. OHAKO HAINYHE OTXO-
JIOB OOOTAI[EeHUsS JKENE3HBIX PYJ HECKOJbKO yMEHb-
[IaeT CTETeHb MOBBIIICHUS MPOYHOCTH (PHC. 2), KOTO-
past ocTaercst JOCTaTOYHO BBICOKOIA.

Kak 1noka3pIBaloT pe3yNbTaThl OIBITOB, IPH CO-
Jiep>KaHUH OTXOJ0B O0OTaIlEHHs KEJIE3HbIX Py B CO-
ctaBe 3anonHutens B konmudectse 30...40% moctura-
eTcsd MaKCHUMalbHOE yBEIWYECHHE IPOYHOCTH OETOHA.
KoHneHnTparus cMecH NOJIHUCIIHPTA ¢ KOJIIOUIHBIM I10-
BEPXHOCTHO-aKTUBHBIM BEIIECTBOM, KOTOpas obecre-
YMBACT MAaKCUMaJIbHOE yBEINIEHHE TPOYHOCTH OETOHA
Haxoawutcs B mpenenax 0,004...0,006 M (puc. 3).

BriBoaBI.

Pe3ynbTaThl IpOBEACHHBIX UCCIIEIOBAaHUI paspe-
HIAIOT CZEJaTh CICAYIOIINE BIBOJIBL:

1. BBenenue B cocTaB MEJIKO3EPHUCTOrO OETOHA,
KOTOPBIA M3rOTOBJIEH Ha KOMIUICKCHOM 3allOJHUTEIIE
U3 PEYHOro Mecka U OTXOA0B O0OTaIeHUS KEJIE3HBIX
PYA M CMECH TOJIMCIIUPTa C KOJUIOWIHBIM TOBEpX-
HOCTHO-aKTHBHBIM BEIIECTBOM, BBOANMOH B OETOH B
BUJI€ pacTBOpa OIPEENICHHON KOHIIEHTPAIUH MPUBO-
JIIT K YBEIWYIEHHIO TpouHOoCcTH OeToHa Ha 50...65% 1o
OTHOUICHHUIO K MPOYHOCTH OETOHA aHAJIOTWYHOIO CO-
CTaBa TIOJy4EHHOTO 0e3 00aBIEHUS CMECH IIOJIHC-
MMUpTa C KOJIJIONMTHBIM IMTOBEPXHOCTHO-AKTUBHBIM BEIIC-
CTBOM.



52 Norwegian Journal of development of the International Science No 51/2020

220 - OTHOCHTeNEHAA *3/1=2.5

npouHoCTE, Yo 313

260 4 a3/ll=25+NC o

#3/ll=3,0+0¢C /,_\

220

200

120

160

T
/ -\-.,\\

140

120
Cogepaanie 0TRONOE 00 orame A
FHEesHBIX PV B sanomHuTene, %o

a 20 El] 40 50 &0

100

D h\\
AN
p\\ AN

Puc. 1. Omnocumenvras npounocms 6emona
(KOHYeHmpayus cmecu NOTUCRUPMA C KOJIOUOHBIM HOBEPXHOCMHO-akmusHbiM geuwecmeom (I1C) cocmaesnsem
0,0055M, codeparcanue 6 bemone: 3 — 3anonnumens, 1] - yemenma)

a0

CTeneHE MOERIUEHIA
npourocnL, %o

75

#3/ll=25+NC

70

. ~.

T

— T~

ci [

V]

m3/l= 3,0+ 00

Copepsxanie 0TiogoE oforamesms
JMENeIHELL PV E JAMOMHITen:, %o
45 f t

1} 10 20 a0 40 50 &0

Puc. 2. Cmenens nosviuienus npouHocmu bemona



Norwegian Journal of development of the International Science No 51/2020

53

180 |
OTHOCHTETRHA »
npouHocTh, Y
140 \
L
120
»
100 \
- *
KomiexTpain pacTEopa cMecH MOMHMCIIMPTA ©
KOIIOHNTHEIM [T0ESpXHOCTHO-AKTHEHEIN
EBelrecTEon,
&0 | | :
a 0,002 0,004 0,006 0,008 0,01

0,012
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CMBOM HA NPOYHOCNb bemona

2. OnTuMmanbHas KOHLCHTpaLHs CMECH IOJIHC-
MUPTa C KOJUIOMAHBIM MTOBEPXHOCTHO-aKTHBHBIM BEllIe-
CTBOM, KOTOpasi o0ecreynBaeT MaKCUMaJIbHOE yBEJIH-
yeHue npouyHoctd Oerona, cocrasiser 0,004...0,006
M.

3. OnTuManIbHOE CoepiKaHUe OTXOIOB oOorarie-
HHUS OKENE3HBbIX pyJ B 3alOJHUTENEC COCTaBJISET
30...40%.

4. Ilpu yBenMueHNH COJIEpIKaHHsI OTXOJIOB 000Ora-
IICHUS JKEJIE3HBIX PY/I B COCTABE 3aIMOJHUTENS OO0JIbILe
60% 3¢ deKTHBHOCTD TPUMEHEHHUS] CMECH TIOJINCTINPTA
C KOJUIOW/IHBIM TTIOBEPXHOCTHO-aKTHBHBIM BELIECTBOM
TepsieTcs.
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