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ABSTRACT

Geviuk I.N.Multimodal Portlanecomposite cements with high early strength
and modified concretes on their basi©n rights ofthe manuscript.

PhD thesis (Doctor of Philosophy) in Engineering sciences by specialty
05.23.05 ABuil di ng naArckitecture brgl Canstrdctiop)r o |
iLviv Polytefmhnic National Uni versit
Ukraine 1 Lviv, 2018.

The PhD thesisis devoted to the development of theoretical bases of
multimodal Portland cement technology with high early strength of CEMNI/B
type (clirker-factor 65%) due to optimization of the main constituents and
granulometric composition of clinker and supplementary cementitious materials of
different genesis taking into account the particle size distribution and their surface
energy, which providethe technical, ecological and economic benefits of this type
of Portland composite cement.

An analytical review of literary sources devoted to the problems of obtaining
of concrete with improved operational characteristics was made, issues related t
the pinciples of modification of cementing systems were considered, as well as
theoretical preconditions of the research were determined. The characteristics ¢
the materials and the main methods of research used in the work are described.

The results of devepment and research ofumM t i mo d a | compo
cement with high early strength are presented. Complex estimation of dispersion o
mineral components, based on determination of specific surface, granulometric

composition of particles and magnitude of their interfacial sarfaccarried out.
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The complex of experimental and statistical models of technological and physical
and technical parameters of guaterna
with high early strength, quantitative characterizing the complex synergedat eff

of highly dispersed cementitious substrates with bimodal reactigmical surface
activity in the mechanism of growth of their early and standard strength are
obtained. It is shown that the combination of the main constituents of different
genesis prades optimization of properties (workability, standard and early
strength, durability, cost, environmental impact) of a quaternary multimodal
composite tortland cement wid25Rtype. gh ¢

The compositions of modified concest based on multimodal Portland
composite cements have been developed and their construction and technic:
properties have been investigated. It is shown that modified concretes of classe
C20/25...4432/ 40 by the #sob FOr8a.0,85nage s
characterized by average strength increase. The complex modifier with
acceleration action Glenium ACE 430 + Pozzolit 501 provides the production of
rapid-hardening concretes 4((=31,5 MPa, §.J/fcn2s = 0,58), which are also
characterized byczelerated hardening at frost.

Industrial batches of Quaternary Portland composite cements of CENII/B
(S-P-L) type were produced. Pilot batch of multimodal Portland composite cement
with high early strength DSTU B EN 197- CEM 1I/B-M (S-P-L) 42.5RLH has
been produced on the basis of separate milling technology in the quantity of 600 t
At release of commercial concrete at the Subsidiary Enterprise "Spetszalizobeton
PJSC AFlrvaannkoi v s Kk Cement o0, the efficie
developmenttaking into account the cost of production, is 75 ... 100 UAH per
1 nT of concrete.

Keywords: quaternary multimodal Portland composite cement with high
early strength, supplementary cementitious materials, surface activity, modified

concrete, constational and technical properties.
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Jonarok b

MPO BUIYCK MPOMKCIIOBUX NApPTii KOMIO3HULIHHOTO NOPTIAH/LEMEHTY 3 BUCOKOIO
panupoio MitmicTio I II/B-K(I1I-1-B)-400P-H ICTY b B.2.7-46:2010

Hawmu, npencraBaukamu IIpAT “IBaHO-PpaHKiBCBKLEMEHT JHPEKTOPOM 3
BupobHuTBa MakosiuykoM M.B., HaualibHHKOM ynpasiiHHs 3 sikocTi ['opnuHKoM
O.®., wavansaukoM naGoparopii i BTK Tesiox I.M. Ta npeacraBHUKaMH
HauionansHoro yHisepcurery “JIbBiBChbKa TONITEXHIKA” J.T.H., npodecopom
Canunbkum MLA., K.1T.H., nqouesToM Kponusuunpkoro T.II. cknaneHo JaHHA akT B
ToMy, mo B Tmepion OepeseHb-nucTonan 2017 p. Ha TIpAT ”’IBaHoO-
DpaHKiBCHKIIEMEHT” TPOBEJEHO BHIYCK TNPOMMCIOBUX napTiii KOMOO3ULIAHOIO
NOpTNAHALEMEHTY 3 BHCOKOIO PaHHBOKO — MILHICTIO 3arajibHOOY 11BEJTBHOIO
npusnauenns- [T II/B-K(II-I1-B)-400P-H JCTY B B.2.7-46:2010 B KximekocTi
700 THC. TOHH.

JU1si BUTOTOBJIEHHSI KOMITO3HML[IHHOrO IMOPTIAHALEMEHTY 3 BHCOKOIO PaHHBOIO
MIIHICTIO BHUKOPHMCTOBYBABCS KIIHKEp HOPMOBAHOTO MiHEpAJIOriYHOTO CKIajy,
XiMiuHMI Ta MiHepaJOTiyHMil CKiIajJ SKOro HaBeJeHHH B Tabn. 1. B sxocTi
MiHepanbHUX 06aBOK BHUKODHCTaHi IpaHylbOBAaHHl JOMEHHMH ILIaK (T" ALLT)
KpuBOpi3bKOro ripHMYO-MeTalypriifHoro KomoiHaTy "ArcelorMittal Kpusui#i Pir",
eonitosuit Ty COKMPHUILKOTO POJOBHINA Ta KapOOHATHMIA MiKPOHANOBHIOBAY —
panusik  JlyGiBenpkoro pomosumia. JUIs  BH3HA4YeHHs  XIMIYHOro  CKJajy
MOPTNAH/IIEMEHTHOr0  KIiHKepy ~ Ta  LEMEHTHO3aMIllylouuX marepiaiis
BUKOPHCTOBYBABCS peHTreHo-(ryopeciieHTHHit criekTpometp iy ARL 9800 XP.

Tabmuus 1
Ximiunuii i MiHepasoriunuii cKJIa/] MOPTIAHAIEMEHTHOTO KIiHKepy

Bwmict okeuaiB, Mac.% Minepaoriunuii ckna, Mac.%

CaO SlOz A1203 F6203 MgO Na20 Kzo SO3 C3S Czs C3A C4AF

66,69 | 21,34 | 5,12 | 3,99 [ 0,78 0,09 | 0,92 | 0,87 | 60,82 | 14,62 | 6,76 | 12,32
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