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Pestome. Ilean. Llenpro rccnemoBanus SBISETCS MOUCK PAMOHAIBHBIX CIIOCOOOB M3MECHCHHUS
o011ero pacxojia SHEPTUH, 3aTPAUYECHHON Ha MPOU3BOJICTBO IIEMEHTA B Iepecyere Ha 1 m® Gerona. Me-
ToA. s mosydeHusi JOCTOBEPHBIX JTAHHBIX MPUMEHSUIUCH DKCIIEPUMEHTAIBHO-Ia00paTOPHBIE METO-
IIbl UCTIBITaHUS IeMeHTa. Pe3yabTart. VcnbpiTanus mokasaiy, 4TO MPU MOCTOSHHOM MPOYHOCTH OETOHA
pacxon 1ieMeHTa Ha 1 M Geroma YMEHBIIAETCS ¢ YBEJIIMUYEHUEM YEIbHOW MOBEPXHOCTH BSKYIIETO,
O0COOCHHO 3HAYMTENHHO B Cllydae NUIAKOMOPTIaHIIEMeHTa. Pe3ynbTaTel pacuera MmokKas3blBaloOT, YTO C
YBEJIMUEHUEM YJIEIbHON TOBEPXHOCTH LIEMEHTOB PACX0]1 001IEl SIHEPrUM Ha UX MOIY4YeHHUE, OTHECEH-
HbIi K 1 M> GETOHA OXMHAKOBOI MIPOYHOCTH, YMEHBIIAETCs, IPUYEeM Haubosee CyleCTBEHHO IPU yBe-
JUYCHUU yAEIbHON moBepxHOCTH 1leMeHToB ¢ 300 mo 400 M2/kr 1 Mesbie ot 400 1o 500 M%/kr. Bbi-
BOJ. /{7151 CHUKEHUS YPHEPrOEMKOCTH OeToHa, HeOOXOIMMO MPUMEHSATH [IEMEHTHI, Pa3MOJIOThIE 3HAUU-
TEJBLHO TOHBIIE, YEM WX Pa3MalibIBAlOT HA IIEMEHTHBIX 3aBOJ[aX B MEJIBHHUIIAX OTKPBITOTO THIA, He-
CMOTpS Ha yBEIIMYEHHE Pacxojia dJeKTPodIHEpruu. LIeMeHThI ¢ BRICOKOI TOHKOCTBIO MOMOJIA CIIOCO0-
HbI COKPaTUTh IIUKJI TEIUIOBIA)KHOCTHON 00paboTku OeToHHbIX u3aenuil. CokpalleHue [UKIa M03BO-
JSeT YBEIHUUTh 000pauynBaeMocTh (hOpM U MPOU3BOIUTENHLHOCTh Tpyaa Ha 3aBojaax JKBU, a tak xe
JIOTIOJTHATEILHO CHHU3UTh PACcXO] SHEPTHMH Ha MPOU3BOJCTBO COOPHBIX KEJIE300€TOHHBIX KOHCTPYK-
UH.

KutoueBble c10Ba: TOHKOMOJIOTBIE LIEMEHTHI, YBEIMYEHHE TOHKOCTH IOMOJIA, LUIAKOMOPT-
JAHALEMEHT, TPAHIUIAK, YBEJIMUEHUE YIETbHON MOBEPXHOCTHU BSXKYILETO, YACIbHBIA PacX0/ SHEPIUU
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CUMOCTh pacxojia HEpruu B nepecuere Ha | M°® GeroHa IIPU UCTIOJIb30BAHUM IIEMEHTOB Pa3IMYHOMN
yAEIbHON MOBEPXHOCTU. BecTHHK JlarecTaHCKOTro TOCyAapCTBEHHOTO TEXHUYECKOTO0 YHHUBEPCUTETA.
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Abstract. Objective. The aim of the study is to find rational ways to change the total energy
consumption spent on cement production in terms of 1 m3 of concrete. Method. To obtain reliable
data, experimental and laboratory methods for testing cement were used. Result. Tests have shown
that at constant concrete strength, the consumption of cement per 1 m3 of concrete decreases with an
increase in the specific surface of the binder, especially significantly in the case of Portland slag ce-
ment. The calculation results show that with an increase in the specific surface area of cements, the
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total energy consumption for their production, referred to 1 m3 of concrete of the same strength, de-
creases, and most significantly with an increase in the specific surface area of cements from 300 to
400 m?/kg and less from 400 to 500 m?/kg. Conclusion. To reduce the energy intensity of concrete, it
IS necessary to use cements ground much thinner than they are ground at cement plants in open-type
mills, despite the increase in energy consumption. Cements with high fineness of grinding can reduce
the cycle of heat and moisture treatment of concrete products. Reducing the cycle allows to increase
the turnover of molds and labor productivity at precast concrete plants, as well as further reduce ener-
gy consumption for the production of prefabricated reinforced concrete structures.

Keywords: finely ground cements, increase in fineness of grinding, Portland slag cement,
granulated slag, increase in the specific surface of the binder, specific energy consumption

For citation: A.A. Krutilin, T.V. Krapchetova, N.A. Inkova, O. K. Pakhomova. Dependence
of energy consumption in terms of 1 m® of concrete when using cements of different specific surface.
Herald of Daghestan State Technical University. Technical Sciences. 2022; 49(1):133-139. (In
Russ.) DOI:10.21822/2073-6185-2022-49-1-133-139

BBenenne. B HacTosmee Bpemsi OONBIIMHCTBO MPEANPUITAN JKEIe30-0CTOHHBIX U3JICIHIA 3a-
MHTEPECOBaHbl B ONTUMHU3ALUU COOCTBEHHBIX 3aTpaT HA MIPOU3BOJICTBO, OBBIIIEHUN IPOU3BOIUTENb-
HOCTHU TpyJla U KaYeCTBE BBITYCKAEMON MPOAYKLHHU JJIl COXPAaHEHUSI KOHKYPEHTOCIIOCOOHOCTH. Bpsin
JU CTOUT OKHUJAATh B OmipkaiiiieM OyaylieM BJIOKEHHUS OOJbIINMX MHBECTUIMH B MPOMBIIUIEHHOCTb
XKene300eTOHHBIX M3/ICIHA U KOHCTPYKLUH, TOTOMY IiesiecooOpa3Hee ObII0 OBl PACCMOTPETH BOTIPOCHI
SKOHOMHUH CTPOUTENbHBIX MaTEpUAOB IPU IPOM3BOJICTBE OCTOHHBIX M3JEIHMH, U, MEPBOOUYEPEHO,
LIEMEHTA, KaK CaMOI'0 JOPOTOCTOSIIETO U3 HUX.

ITocTanoBka 3agaum. [IprMeHeHNe CMEIIaHHBIX BSUKYILUX, HAlpUMeEp, TaKuX Kak IUIaKole-
JIOYHBIE WM KOMOMHUPOBAHHBIE TUIICOBbBIE BSKYIIUE TPEOYET COBEPILIEHCTBOBAHUS TEXHOIOTMUECKUX
JIMHUN WM CO3/IaHKE HOBBIX, YTO BICUYET OOJIBIINE KATUTAIOBIOKEHHUS [5].

Hcxons u3 BhIIECKAa3aHHOTO, B JAHHOM CTaThe PEIIEHO 0c000€ BHUMAaHHUE YIEIUTh BONPOCY
HDKOHOMHH LIEMEHTA.

CymecTByeT MHOro (akTOpOB, BIMSIOIIMX HA €ro pacxoj — 3TO TOHKOCTh IIOMOJA, THUI U
KJlacc, BOJIONOTpedsieHre, Habop MPOYHOCTH U Ap. TeM He MeHee, XOpOIlIO M3BECTHO, YTO IJIaBHBIE
CBOICTBa IIEMEHTa, B TOM YMCJI€ €r0 aKTUBHOCTh U CKOPOCTh TBEPJAEHUS, OMPEIENAIOTCS HE TOJIBKO
XMMHKO-MHHEPAJIOTHUYECKUM COCTaBOM IMOPTJIAHALIEMEHTHOIO KJIMHKEpa, pazMepaMu U Gopmoil kpu-
cramoB C3S u C,S, HammureM MUHEpATBHBIX J00aBOK, HO W, B OOJbBIEH Mepe, TOHKOCTHIO TIOMOJIA
LIEMEHTa, (HOPMOIi ero yacTHUYEeK U rPaHyIOMETPUUYECKUM COCTABOM.

Ouenb yacto Ha 3aBojax JKBU, uToOb! yckopuTh npoiiecc Habopa pacnaly0oyHON MTPOYHOCTH,
3aBBIIAIOT MapKy O€TOHa, Ui 3TOr0 YBEIMYUBAs pacxo] LeMeHTa. MOoXHO 3TOoro u3bexarb, €ciu
IPUMEHSTh 0oJiee TOHKUI MOMOJ BSKYIIET0 KOMIIOHEHTA WJIM MYTEM BBE/ICHUS HAIIOJIHUTENS B I€-
MEHT Tpu ero nomode. [IpuMeHeHre TOHKOMOIOTHIX IIEMEHTOB B MPOU3BOJICTBE OETOHA MO3BOJISET B
HEKOTOPBIX CIIyYasX 3HAYMTEIBHO CHU3MTH ero pacxo Ha | M° B GETOHE OXMHAKOBOH Mapku. OIXHAKO
MOJy4YeHHE IIEMEHTOB BBICOKOW TOHKOCTH TpeOyeT OOJNBIIOro pacxopaa 3iekTposHepruu. [Ipusenén-
HbI€ HUXE MCCIEeIOBAaHUS TMOKa3bIBAIOT, KaK M3MEHSETCS OOIIMI pacxoj SHEpruu, 3aTpayeHHON Ha
IPOM3BOJCTBO IEMEHTA B ITepecyere Ha 1 M° 6eTOHa, IPUTOTOBICHHOTO Ha [IEMEHTAX PA3HOrO THITA.

Metoabl ucciaenoBanusi. B xone skcrnepumeHTa Oblia HMCIOJIb30BaHA CTaHJApTHas jabopa-
TOpHasl IapoBasi MEJIbHUIA OTKPBITOro HKKIA. [loMoi 1ieMenTa ocymecTBisiics 0e3 NMpUMEHEHUs 10-
0aBOK MHTEHCU(UKATOPOB.

Jlnist mpoBeIeHHsI UCCIIe0BaHUS ObLITN MPUTOTOBJIEHBI IEMEHTHI CIIEYIOLINX COCTABOB:

1. be3no0aBOYHBIN 1IEMEHT HAa OCHOBE KJIMHKEpa ¢ J100aBKOM T'MIICOQHTUAPUTOBOTO KaMHS B
nepecuére Ha SO3 2,5% [1, 2, 19].

2. llnakonopTaaHALIEMEHT C aHAJIOTUYHBIM COJIEPYKaHUEM T'MIICOQHTHJIPUTOBOTO KaMHsI; B Ka-
4eCTBE MUHEPAJIbHON 100aBKM MCIOIb30BAJICS IIIAK JOMEHHBIN rpaHynupoBaHHbI HoBomumenkoro
MeTaJTyprudeckoro komouHara B konmuectse 50% [1, 2, 12].

[Tonmy4yeHHble pe3yabTaThl MPUBEICHHI B Ta0M. 1.
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