MamuHHOEe 00y4eHHe IMTOMOKeT CO3aTh J0/JITOBeYHbIH 0eTOH
7151 POCCHHCKON APKTHKH

Yyénrie CuOMpPCKOTO PenepanbHOr0 YHUBEPCUTETA
pa3paboTanu YHUKAJIbHYI0 MOJEsb, OCHOBaHHYIO Ha
MaIIMHHOM 00y4eHUH, KOTOpasi O3BOJISIET
ONITHMHU3UPOBAThL COCTAB OETOHHBIX CMECEH,
CrenuanbHO pa3paboTaHHBIX 7T CTPOUTEILCTBA
JKUJIBIX ¥ HUHQPACTPYKTYPHBEIX 00BEKTOB B CYPOBBIX
ycnoBusax Kpaiinero Cesepa.

OOyueHHas Ha MIKXPOKOM Habope MaHHBLIX HUPPOBas MOAENHL CIIOCO0OHA He TOJIbKO MPeI0OkKHUTh
OTITUMAJIbHBIM cOCTaB 6eTOHA, YUUTHIBAsI 0COOEHHOCTH MECTHBIX MaTepHUasoB, TAaKUX KakK I1e0eHb, IECOK U
IpyTrie KOMIIOHEHTH, KaYeCTBO KOTOPBIX MOXKET 3HAUUTEIbHO BapbUPOBATHCS B 3aBUCUMOCTH OT PerroHa
UX TIPOMCXOKOEHUS, HO ¥ pa3paboTaTh IOAXO0, TO3BOJISIONINI YCTPAaHUTE IPOOIEMEI C UX HU3KUM
Ka4yeCTBOM.

BeToH — 3T0 MKUPOKO pacpOCTPaHEHHHIN NCKYCCTBEHHBIM CTPOUTEJIbHBIN MaTepHasl, KOTOPHIM ITOIy4aloT B
pe3ybTaTe 3aTBepAeBaHUs CIIelaIbHO Togo0paHHOM CMeCcH, B OCHOBE KOTOPOM JIEKUT BSXKYIIlEe
BeIlleCTBO, a TaKXKe BOjla U pa3uyHble [06aBKM, KOTOPHIE II03BOJISIOT BAPbUPOBATh COCTAB M JieaTh OETOH
6oree yCTOMYMBLIM K ITepenaay TeMIepaTyp XU MexaHu4ecKoMmy Bo3feicTBuio. OcoOrle TpeboBaHUS K
0eTOHY CYIIECTBYIOT B 3KCTPEMAaIbHEIX YCIOBUSIX POCCHUICKOM ADPKTUKH, TE OT CTPOUTENIbHBIX MaTeprasioB
TpebyeTcs MaKCUMaJibHast MOPO30CTOMKOCTb.

«Hawa paboma nocesuweHa ucc1e008aHu0 onmumu3ayuu cocmasa 6emoHHol
cmecu 0418 noayvyeHus mopo3ocmolikux 6emoHos, 8 yacmHocmu, 015
cmpoumenbcmad 00POHCHBIX NOKPblMUUl U 831€MHO-NOCAO0YHbIX NOAOC.
Tpaduy,uoHHbIU no0x00 K paspabomke 6emMOHHbIX cmecell npednoazaem, Yymo
cocmas noobupaemcs ,8PYYHYI0” — 3mo 3ampamHo u mpebyem
3HAYUMe/bHO20 BpeMeHU 015 OUEHKU e20 CMOUKOCMU 8 CYPO8bIX YCA08UAX
aKcnayamayuu. baazodapsa ucnoav308aHulo cneyuansbHo 06y4eHHO20 UCK)CCMBEHHO20
UHMe1eKma MOMCHO CyWecmeeHHO COKpamumb npouecc — CIKOHOMUMb napy jiem u
mamepuasibHble pecypcol», — pacckasaja CoaBTOP UCCIIeNOBaHuUs, 3aBenylolas
HCIIBITaTeIbHOM JTabopaTopuel CTPOUTEIbHEIX MaTEPHUAIOB U XMMUYECKOT0 aHanu3a Bousl COY
Hpuna EHgxueBCKas.

[To croBaM y4€HOro, of00p MaTepHaoB Ayl 0eToHAa — CJIOXKHBIM IIPoliecc, 0COOeHHO TIIATEeIbHO CIIefyeT
MIOAXOOUTE K PaKTOPy MOPO30CTOMKOCTH, Beb eCu Ha Oosblnel yacTu Poccutickoit Pefepalyivi B X010y
OeToH, paccuuTaHHbEX Ha 200 1[uKI0B B xJ10puCTHIX consx (F 150-200), To B ycnoBusax Kpaitnero Cesepa
MaTepua gojixkKeH BeigepxKuBaTh 300 HUKIIOB 3KCcITyaTauuu. CI0XKHOCTD XKe 3aK/IH049aeTCsa B TOM, 4TO
VYEHBIM CJIOKHO OIPEMEIUTh OMbITHLIM IIYTEM, UTO UMEHHO B COCTaBe OETOHOB OTBEYAET 3a IOBHIIIIEHNE
3TOM XapaKTEePUCTUKH.

«MawuHHoe obyyeHue youaasem acé yauje. Co30aHHas doueHmom COY Makcumom
Mo0Kee8biM Nnpo2pamma nokasana (pakmopul, C8s13aHHbIE C XUMUYECKUMU npou,eccamu 8
6emoHe, Komopble ¢ 8bICOKOU 00./1ell BepOsIMHOCMU onpedeasam, HACK0/bKO 3mom cocmas
6ydem MOpo30ycmolyusuIM U NPUMEHUMbIM, CKadcem, 8 Hopuabcke 0151 cmpoumeabcmaa



83/1EMHO-NO0CAO0YHOU N00CHl a3podpoma. OKa3anocs, Ymo OCHOBHYH PO/b 8 AMOM CAyYae
Uzpaem Kauecmeo u Koauuecmao w,ebHs u 8030yxoeossekarowue dobasku. [Ipuuém ecau
paHee c4umasnocy, Y¥mo ,AUWHUL" 8030yX 00HO3HAYHO YMeHbWaem NPoYHOCMb HBemoHa, mo
0Ka3a/10Cb, 4¥mo 8 onpede1éHHbIX Npedeax OH Nosbluldem He MOoAbKO CMOUKOCMb K
ompuuamebHbIM MeMnepamypam, Ho U MeHsem camy MexaHuky paspyweHus 6emoHa c
CoXpaHeHueM npoyHocmu. Imom ¢akm 6vi1 onpedeséH MAWUHHbIM UHMEA1eKMOM, U Mbl
CK/I0HHbI CO2/1ACUMbCS C IMUM 3aMeYaHueM, NOCKO/bKY yiHce Nposepuiu e20 Ha NpaKkmuke»,

— otMeTusia Upuna EHnKueBcKast.

Mop030CTOMKOCTh — He eIHHCTBEHHOE KauyeCTBO OeTOHA, KOTOPHIM MCCIIE0BATEIN 03aJauniIn
HCKYCCTBEHHBIH HHTEIUTEKT. OH TaKxXKe JOKeH OB MOTPYIUThCS Hall TeM, YTOOH YBeTUIUTh TPOYHOCTh
MaTepHaa Ha U3rub U Ipu IHHAMAYECKUX BO3TEHCTBUSIX U BRIICHUTD, KAKOBA ITPOTHO3UpPyeMasi CTOUKOCTh
K aHTUTOJIOJIEMHBIM peareHTaM y 6ETOHOB, U3 KOTOPHIX M3TOTABIUBAIOT JOPOKHOE TIOKPHITHE.

OpmHO U3 TPEeUMYIIEeCTB «PelelTOB» OETOHHBIX COCTABOB OT MAIlIMHHON MOJIe/ I — afallTallus 101 MEeCTHBIE
MaTepuabl, MOCKONbKY Ie0eHb, TeCOK U IIPOYKe COCTABIISIOIINE MOTYT CYIIIECTBEHHO BapbHUPOBATHCS I10
(HU3UKO-XMMHUYECKHUM CBOMCTBAM B Pa3HEIX PETHMOHAX CTPAHEBI, 0COOEHHO MPOOIEeMHO MX Ka4eCTBO Ha
TPYOHOMOCTYITHBIX TEPPUTOPUSX. ICKyCCTBEHHBIM ITOMOIIHKK IOJICKAXkKET, B KAKOM IIPOTIOPIINY CIedyeT
KCIIONh30BaTh 3TH KOMIIOHEHTH X KaK HHBEIMPOBaTh UX HEJOCTATKHU, YTOOLI B UTOTE MOIYYUIICS TOT CaMbIii
0eTOH C 3aJaHHLIMU CBOMCTBAMH.

OmHo¥ u3 O6IuXanIIuX 3agad, KOTOPEe OYAyT TakKXkKe PelraThCs MeTONaMU MaIlIMHHOTO 00yYeHHs,
SIBJIsETCS pa3paboTKa ONTUMAJIbLHOTO cocTaBa GeciieMeHTHOTO GeToHa. Takoit MaTepuan GyIeT BEHITOTHO
OTJIMYATHCS CBOEH 9KOJIOTMYHOCTHIO M3-32 YMEHBIIIEHHS BLIOPOCOB YTIIEKUCIIOr0 ra3a, KPOMe TOTO, B HEM
OyoyT MCIIONBb30BATHCS aKTUBUPOBAHHBIE MPOMEIIITIEHHBIE OTXOIE — 30j1a U He()eTMHOBBIH IIIJIaM,
oOpasyromuics Ipu nepepaboTke pegKo3eMeNbHHIX Py. B ciydae ycmenrHow peanu3anuy HOBas
TEXHOJIOTHS OeCIIEMEHTHOTO 6€TOHA ITO3BOIUT YMEHBINUTD IJIOIMIAAN YKe CYIIEeCTBYIOIIUX 30JI00TBAJIOB U
COKOHOMMWTDH 3HAUUTENIbHEIE CPEMICTBa, PACXOAYIOIIMECs Ha UX PEKYIbTUBALINI0. PaGOTH 110 CO3aHUIO
momo0HOT0 MaTepuaa yxke BeoyTcs crueruanucTaMu COY cOBMECTHO C TapTHEPAMH.

«Bbin pa3zpabomaH HA6Op UHCMPYMEHMO8 MAWUHHO20 00yYeHUS U UX
KoMOUHayull, Komopbwlll npedcmasisiem 02POMHYI0 NPAKMUYECKy eHHOCMb
014 NP02HO3UPOBAHUSA COCMABO8 HOBbIX Mamepuaaos. B npouecce
Mo0eaupogaHus no0bupaemcs Hausydulee covemaHue, npooouMcsa aHaau3
O0aHHbIX 8 BbIOPAHHBIX 001ACMAX U BbIBOOAMCA NOJE3Hble peKoMeHOauuu,
gka0uasn ,peuenmol” 6emorHos ¢ mpebyemuiMu ceolicmeamu. Takas mooenb —
UEHHbIU NOMOW,HUK 014 Mamepuanoeedos, om Heé 8psA0 AU YCKO/Ab3HEM Mo, Umo nopou
mepsemcsA u3-3a 02paHU4YeHUl Yes08e4ecko20 onblima u spemeHu. Ee 8bi800bl, XomA u Mo2ym
NnoKasamuCs HeOHCUOAHHbIMU, UMEOM B8blCOUALlWYH0 UeHHOCMb U 00AXHCHBI Oblmb NPOBEepPeHbl
Ha npakmuke. Modeb M0OJcem UCn01b308aMbCA 8 MOM Yuc/e 015 NOUCKA HOBbIX
cmpoumenvHblX 6emoH08, 0C06eHHO 8 MANCENLIX U IKCNPEMAAbHbIX NPUPOOHbIX YCA08UAX
Poccutickoti ApkmuKku», — 00bsICHUNI [OIeHT UHCTUTYTa UHKEHEPHOU QU3UKHU U
panuosneKTpoHuku COY MakcuMm MoIoKeeB.

IIpecc-cayacba COY, 13 utons 2023 e.
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