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2. Ultrarapid hardening Portland cement compositions and modified high strength concretes on their bases

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA MUTAHHIM PO3POOJIEHHS TEOPETUYHUX OCHOB OZ€P>KaHHS
HaUIBUIKOTBEPAHYYMX MOPTIAHILEMEHTHMX KOMITIO3ULIiM IJISIXOM CUCTEMHOTO MTO€HAHHS MTOJ1iIKapOOKCUIATHUX
cynepriacTugikaTopis Ta iIHHOBALIIHOIO MPUCKOPIOBAaYa TBEPIHEHHS HA OCHOBI CHHTETUYHUX HAHOYACTUHOK
rigpocunikaris. KommniaekcHui1 HaHOMOAMIKATOP 3yMOBJIIOE peasisallilo BUCOKOrO BOJOPEIyKyIo4oro e(exTy 3i
3MEHIIEHHSM BiJICTaHi MK YaCTUHKaMU, IPUIIBUIIIEHHS IiIpaTaliiHUX IPOLECiB 3 TPUCKOPEHHSIM BHYTPILIHBOTO
TEIJIOBUiJIEHHS Ta YTBOPEHHSIM TiJPOCUIIIKATHOIO TeJII0 3 Oiblll OJHOPIIHUM PO3IOJiNIOM ripaTiB B 0OMEKEHOMY
MiXX3€pHOBOMY ITPOCTOPi. BCTaHOBJIEHO BILJIMB KOMILJIEKCHOTO HAaHOMOAM(iKaTopa Ha (Pi3nKOo-XiMi4Hi 0COBIMBOCTI
nipoiieciB rimpatariii i TBepgHeHHsS HAaHOMOAM(PIKOBAHUX MOPTIAHAIEMEHTHUX KOMITO3UIIIl, SIKi 3aBASKU
HalpasjieHOMY (POPMYBaHHIO MiKPOCTPYKTYPH LIEMEHTYIOUOi MaTpulli B paHHi niepiof rigparallii J03BOJISIOTh
BUpillyBaTH IPOGJIEMY OZI€P>KaHHS MBUAKOTBEPAHYUNUX OETOHIB 3 MOKPAIIEHUMU €KCIyaTallilHUMU
BJacTUBOCTSIMU. [10Ka3aHo, 110 6€TOHM Ha OCHOBI HAAIBUIKOTBEPAHYYUX IOPTIAHALEMEHTHIX KOMITO3MLIIN

IOCSraloTh [epelaToOvYHOoiI MIIJHOCTI IPM HU3bKOTEMIIEPATYPHUX PEXXUMaX TEIJIOBOi 06pOOKH, 110 3abe3eyye



PO3BUTOK HU3bKOEHEPTETUYHUX TEXHOJIOTiN 36ipHOTr0 6€TOHY. 3aIIpOeKTOBAaHO CKJIAZU BUCOKOMIITHMX 6E€TOHIB Ha
OCHOBi HAaHOMOIM(PIKOBaHMX HAABUIKOTBEPIHYINX MOPTIAHAEMEHTHUX KOMIIO3ULIIN 1J1sI
HU3bKOTEMIIEPATYPHUX PEKMMIB TEIJIOBOi 06POOKH, NOCTiIKEHO Oy iBeIbHO-TEXHIUHI BJIACTUBOCTI, 3[[iliCHEHO

ITPOMUCJIOBY alpo0allilo Ta pO3paxoOBaHO TEXHIKO-€KOHOMIYHY €()EKTUBHICTb iX BUKOPHUCTAaHHS

2. The thesis is devoted to the development of theoretical bases of obtaining of nanomodified ultrarapid hardening
Portland cement compositions for high strength concrete on their basis with improved building and technical
properties. The possibility of development of such compositions on the basis of ordinary Portland cement for high
strength concrete with using nanotechnological methods of the modification of cementitious matrix by
introdution of nanoscale particles of C-S-H phase and polycarboxylate type superplasticizer is shown. The
complex nanomodifier results in high water reduced effect with decreased interparticles distance, accelerated
formation of hydrosilicate gel with a more homogeneous distribution of hydrates in a limited intergranular space.
Effectiveness of nano-modified ultra-rapid hardening Portland cement compositions for high strength concrete
under different curing conditions is confirmed. The compositions of the high strength concretes based on the
nano-modified ultrarapid hardening Portland cement compositions were designed, their building and technical
properties were investigated. It was shown that concretes based on ultra-rapid hardening Portland cement
compositions allowed to provide development of low and zero energy technologies of precast concrete. Effective
compositions of high-strength concrete for low-temperature regime of treatment have been developed on the
basis of ultra-high-strength Portland cement compositions and technical and building properties have been
investigated. Technical and economic efficiency of their use was calculated.
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