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UCCJIEJJOBAHUE KOMILJIEKCHON MOJU®UKAIIUHA TAXKEJIOTO
BETOHA

Annomauyusn. Paccmompena moouduxayus cocmasa u cmpykmypbl msniceio2o bemona ¢
NPUMEHEHUeM KOMMIEKCHOU XUMUKO-MUHEePAIbHOU 000asku, cocmosiyel u3 3o0avi-ynoca TOC,
CynepnIacmugpukamopa, BblcoKo8aienmnozo yckopumens meepoenus AC u mouKooucnepchozo
KAUHKEPHO2O KoMnoHenma. Moouguyuposannsiii 6emon xapakmepuszyemesi nO8bluleHUeM npOYHOCIU
Ha coicamue 8 MapoyHoM eo3pacme Ha 07%, CHUdICEHUEM B0O0COOEPIHCaAHUsi OEMOHHOU CMecU HA
13,6% u ynyuwenuem ee yooboyknaovieaemocmu na 11-12 cm. Ilpu KoMNieKCHOM UCHONb308aHUU
CYNepnIacmupuKamopa u 8vbicoKosaienmuo2o yckopumens meepoenus AC nabniooaemcs 3Havumbli
cunepeemuyeckuti 2¢hppexm 6 hopmame ycunenusi ux niacmupuyupyiowezo oeticmaus. Ycmanosnena
8bICOKASL IPPEKMUBHOCTND NPUMEHEHUSL PA3HOOUCHEPCHO20 KIUHKEPHO20 KOMNOHEHMA.

Kniouesvie cnoea: oucnepchviti cocmas, 3o0na-ynoca TIC. KIUHKEPHbIU KOMNOHEHM,
NIOMHOCHb, CYNEPRAACMUPUKAMOp, YCKOpUMenb MEepoOeHUs, CMpYKmypda, y0000yKiaobi6aeMocmb,
NPOYHOCHID.
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!National Research Moscow State Civil Engineering University, Moscow, Russia

RESEARCH OF COMPLEX MODIFICATION OF HEAVY CONCRETE

Abstract. Modification of the composition and structure of heavy concrete with the use of a
complex chemical-mineral additive consisting of fly ash from thermal power plants, a
superplasticizer, a high-valence hardening accelerator AC and a fine-dispersed clinker component is
considered. Modified concrete is characterized by an increase in compressive strength at a brand age
by 67%, a decrease in the water content of a concrete mixture by 13.6% and an improvement in its
workability by 11-12 cm. With the combined use of a superplasticizer and a high-valence hardening
accelerator AC a significant synergistic effect is observed in the format of enhancing their plasticizing
effect. The high efficiency of the application of the mixed-dispersed clinker component has been
established.

Keywords: dispersed composition, TPP fly ash. clinker component, density, superplasticizer,
hardening accelerator, structure, workability, strength.

CIITMCOK JIMTEPATYPBI

1. Bemmuxo E.I'., TlonmoBa }O.b. TexHomormdeckne acmeKThl TOBBIMICHUS TEIUIO IIUTHI OTrPaskIArOIINX
KOHCTpyKumii // MexayHapomHbIii COOPHHK HaydHBIX TPYAOB «MOIEpHU3AIMs HWHBECTULMOHHO-CTPOUTENFHOTO H
KIJTUIHO-KOMM YHAJIBHOTO KoMILTeKce o pef. mpod. B.O. Uynkosa. M.: MITAKXuC, 2011. C.180-199.

2. Collepardi M. Self-Compacting Concrete: What is New, Proceedings of Seventh CANMET, ACI
International Conference on Superplasticizers and Other Chemical Admixtures in Concrete, 1-16 (2003).

3. Kanmamnunkor B.J. Pacuer cocTaBOB BBICOKOMPOYHBIX CaMOYIUTOTHSIOIINXCsE 6eToHOB // Cmpoumenvhule
mamepuansi, 10, 4-6 (2008).

4. Ilecrepann A.UM., KopoBkmn M.O., Epomkmaa H.A. OCHOBBI TEXHOJOTHH CaMOYIUIOTHSIOIINXCS
6eroHOB, Mon00oti yuenvii, 6, 226-228(2015).

5. Tapaceea H.1. Ponb 0e30TXOAHBIX TEXHONOTHMH B PacCIIMPEHHH CHIPHEBOH 0a3bl Ul ITOMydEHHS
3¢ PEKTUBHBIX MOANGHUINPYIOMNX 100aBOK M AKTUBHBIX HAIONHHUTENEH B IIEMEHTHBIX pacTBopax W OeroHax, New
university. Technical sciences, 10(32), 90-93(2014).



6. Mohammad A.K. Recycling of Fly Ash as an Energy Efficient Building Material: A Sustainable
Approach. Key Engineering Materials. 692, 54-65(2016). DOI: 10.4028/www.scientific.net/ KEM.692.54.

7. Ahmad H., Wahid N., Rahman M.F.A., Karim N.A. Influence of Fly Ash on the Compressive Strength of
Foamed Concrete at Elevated Temperature. MATEC Web of Conferences, 15, (2014).
DOI:10.1051/matecconf/20141501003.

8. Xu S.Q. The Comprehensive Utilization of Fly Ash. Applied Mechanics and Materials, 459, 82-86(2013)
DOI:10.4028/www:.scientific.net/ AMM.459.82

9. Feng N., Peng G. High Performance Concrete with High Volume Fly Ash. Key Engineering Materials.
302-303, (470-478)2006. DOI:10.4028/www.scientific.net/ KEM.302-303.470

10. Nai-Qian Feng, Gai-Fei PengA Development of the Research on High Performance Concrete
Incorporated with  High Volume Fly Ash. Key Engineering Materials. 302-302, 26-34(2006).
DOI:10.4028/www.scientific.net/ KEM.302-303.26156.

11. Reiterman Comparative Investigations of some Properties Related to Durability of Cement Concretes
Containing  Different Fly Ashes. Advanced Materials Research. 1054, 154-161(2014). DOI:
10.4028/www.scientific.net/ AMR.1054.154

12. Kanammuuko B.W. TIpoMBINIIEHHOCT, HEPYIHBIX CTPOUTENBHBIX MaTepHaloB W Oeayrollee OSTOHOB,
Construction Materials, 3, 20-23(2008)

13. Cysnansues O.B. HoBeie BricokoddextnBHbie 6eTonbl, New university. Technical sciences, 7-8(29-30),
44-47(2014).

14. Melihov 1.V. Physicochemical Evolution of Solid, (Binomial. Knowledge laboratory, Moscow, 2009).

15. VYpees H.B. BoicokokoHIIeHTpUpOBaHHbIe mucniepcHbie cuctembl, (Chemistry, Moscow, 1980).

1. Dykin I., Velichko E.G., Eremin A.V., Multilevel-modified cement systems, Bulletin of Civil Engineers,
4 (57), 111-114(2016).

2. YU.V. Isaeva, E.G. Velichko, A.SH. Kasumov Structure optimization of ultra-light cement mortar with
due regard for geometrical and physicaland mechanical characteristics of components, Construction Materials, 8, 84-
87(2015) DOI: 10.31659/0585-430X-2015-728-8-84-88.

3. Sxoenes I'.U., Topauna A.®., Tlonsuckux W.C., Tokapes lO.B., Ilepeymn I'.H., CantbikoB A.A.,
Bekmancypos M.P. HampasienHoe ympaBiieHHE CTPYKTYpOd ¥ CBOMCTBaMH THMIICOBBIX KOMIIO3MIHH, Promising
materials in construction and engineering, 60-67 (2014).

4. YAkovlev G.l., Ginuchickaya YU.N., Kizinievich O., Kizinievich V., Gordina A.F. Influence of
dispersions of multilayer carbon nano-tubes on physical-mechanical characteristics and structure of building ceramics,
Construction Materials, 8, 20-29(2016)

5. Dwurun 3.B., I0g0Buy b.5. MHorokommnonentHsie ieMeHTel. Hayun. Tp. / HUWuemenr, Beim 107. 1994.
C. 3-76. DOI: 10.31659/0585-430X-2016-740-8-25-29.

6. Bemmuko E.I'., Iymununa FO.C. K mnpobieme ¢opMupoBaHHsS JUCIEPCHOrO COCTaBa W CBOKCTB
BBICOKOMPOUHOro 6erona// Bectauk MI'CY. 2020. T. 15. Beim. 2. C. 235-243. DOI: 10.22227/1997-0935.2020.2.235-
243.

REFERENCES

1. Velichko E.G., Popova YU.B. Tekhnologicheskie aspekty povysheniya teplo shchity ograzhdayushchih
konstrukcij // Mezhdunarodnyj sbornik nauchnyh trudov «Modernizaciya investicionno-stroitel'nogo i zhilishchno-
kommunal'nogo kompleksa pod red. prof. V.O. CHulkova. - M: MGAKKHIS, 2011. p. 180-199.

2. Collepardi M. Self-Compacting Concrete: What is New, Proceedings of Seventh CANMET, ACI
International Conference on Superplasticizers and Other Chemical Admixtures in Concrete, 1-16(2003).

3. Kalashnikov V.l. Raschet sostavov vysokoprochnyh samouplotnyayushchihsya betonov, Construction
Materials, 10, 4-6(2008).

4.  Shesternin A.l., Korovkin M.O., Eroshkina N.A. Osnovy tekhnologii samouplotnyayushchihsya betonov,
Young scientist, 6, 226-228(2015).

5. Taraseeva N.I. Rol' bezothodnyh tekhnologij v rasshirenii sr'evoj bazy dlya polucheniya effektivnyh
modificiruyushchih dobavok i aktivnyh napolnitelej v cementnye rastvory i betony, New university. Technical sciences,
10(32), 90-93(2014).

6. Mohammad A.K. Recycling of Fly Ash as an Energy Efficient Building Material: A Sustainable
Approach. Key Engineering Materials. 692, 54-65(2016). DOI: 10.4028/www.scientific.net/ KEM.692.54.

7. Ahmad H., Wahid N., Rahman M.F.A., Karim N.A. Influence of Fly Ash on the Compressive Strength of
Foamed Concrete at Elevated  Temperature. MATEC Web of  Conferences, 15,  (2014).
DOI:10.1051/matecconf/20141501003.

8.  Xu S.Q. The Comprehensive Utilization of Fly Ash. Applied Mechanics and Materials, 459, 82-86(2013)
DOI:10.4028/www.scientific.net/ AMM.459.82

9. Feng N., Peng G. High Performance Concrete with High Volume Fly Ash. Key Engineering Materials.
302-303, (470-478)2006. DOI:10.4028/www.scientific.net/KEM.302-303.470

10. Nai-Qian Feng, Gai-Fei PengA Development of the Research on High Performance Concrete
Incorporated with High Volume Fly Ash. Key Engineering Materials. 302-302, 26-34(2006).
DOI:10.4028/www.scientific.net/KEM.302-303.26156.



11. Reiterman Comparative Investigations of some Properties Related to Durability of Cement Concretes
Containing  Different Fly  Ashes. Advanced Materials Research. 1054, 154-161(2014). DOI:
10.4028/www.scientific.net/ AMR.1054.154

12. Kalashnikov V.I. Promyshlennost' nerudnyh stroitel'nyh materialov i budushchee betonov, Construction
Materials, 3, 20-23(2008)

13. Suzdal'cev O.V. Novye vysokeffektivnye betony, New university. Technical sciences, 7-8(29-30), 44-
47(2014).

14. Melihov. 1.V. Physicochemical Evolution of Solid, (Binomial. Knowledge laboratory, Moscow, 2009).

15. Ur'ev N.B. Vysokokoncentrirovannye dispersnye sistemy, (Chemistry, Moscow, 1980).

16. Dykin V., Velichko E.G., Eremin A.V., Multilevel-modified cement systems, Bulletin of Civil Engineers,
4 (57), 111-114(2016).

17. YU.V. Isaeva, E.G. Velichko, A.SH. Kasumov Structure optimization of ultra-light cement mortar with
due regard for geometrical and physicaland mechanical characteristics of components, Construction Materials, 8, 84-
87(2015) DOI: 10.31659/0585-430X-2015-728-8-84-88.

18. YAkovlev G.I, Gordina A.F., Polyanskih 1.S., Tokarev YU.V., Pervushin G.N, Saltykov A.A.,
Bekmansurov M.R. Napravlennoe upravlenie strukturoj i svojstvami gipsovyh kompozicij, Promising materials in
construction and engineering, 60-67 (2014).

19. YAkovlev G.l., Ginuchickaya YU.N., Kizinievich O., Kizinievich V., Gordina A.F. Influence of
dispersions of multilayer carbon nano-tubes on physical-mechanical characteristics and structure of building ceramics,
Construction Materials, 8, 20-29(2016)

20. Entin Z.B., YUdovich B.E. Mnogokomponentnye cementy. - Nauchn. tr. // Nllcement, 107. 1994. pp. 3-
76. DOI: 10.31659/0585-430X-2016-740-8-25-29.

21. Velichko E.G., SHumilina YU.S. K probleme formirovaniya dispersnogo sostava i svojstv vysoko-
prochnogo betona// Vestnik MGSU. 2020. T. 15. 2. pp. 235-243. DOI: 10.22227/1997-0935.2020.2.235-243.

Nudopmanus o6 aBTopax:

®uaumonosa FOnus CepreeBna

OI'bOY BO «HaumonanbHbI uccienoBaTelbckuii MOCKOBCKHI T'OCYZApCTBEHHBIH CTPOUTENBHBIA YHUBEPCUTET,
r. MockBa, Poccus,

npenojaBaTens Kadeapbl CTPOUTENBHBIX MAaTePUaoB U MaTEPHATIOBEACHHUS.

E-mail: JuliaS06@mail.ru

Beauuko EBrenuii I'eopruesuy

OI'bOY BO «HaumonanbHbeI HccIenoBaTeIbcKUi MOCKOBCKHI TOCYZApCTBEHHBIM CTPOHUTENBHBIM YHHUBEPCHUTETY,
r. MockBa, Poccus,

JOKTOp TEXHUYECKUX HayK, mpogeccop, npodeccop kadeapsl CTPOUTEIBHBIX MaTEpHAIOB U MaTePHATOBEACHUS.

E-mail: pct44@yandex.ru

Information about authors:

Filimonova Yulia S.

National Research Moscow State University of Civil Engineering, Moscow, Russia,
lecturer of the department of building materials and materials science.

E-mail: JuliaS06@mail.ru

Velichko Evgeniy G.
National Research Moscow State University of Civil Engineering, Moscow, Russia,
doctor of technical sciences, professor, professor of the department building materials and materials science.

E-mail: pct44@yandex.ru


mailto:JuliaS06@mail.ru
mailto:pct44@yandex.ru
mailto:JuliaS06@mail.ru
mailto:pct44@yandex.ru

