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Pedepar:

1. lucepTarnifina po6oTa nmpucBsYeHa MUTAaHHSIM MiIBUIEHHS IOBrOBIYHOCTiI BUCOKOMIIITHUX GE€TOHIB TPAaHCIIOPTHOTO
MIpYU3HAYEeHHS IIJIIXOM CUCTEMHOTO [TOE€IHAHHS MYL[0JIaHOBUX IOJifMCIIEPCHUX KOMIIOHEHTIB,
cynepractTudikaropa Ta NOBITPOBTATYBaIbHOI f0GABKY J1s1 TOKPalleHHS iX MiKpO- Ta ME30OCTPYKTYpPU.
BcraHoBsieHa 6araToQyHKIiOHAJIbHA POJIb OJIiMCIIEPCHOTO 1[€0JIiTOBOr0 KOMIIOHEHTY, 110 IOJISITa€ B ONTUMI3allii
IPaHyJIOMETPUYHOTO CKJIafly 6ETOHY Ha ME30CTPYKTYPHOMY PiBHi, GOpMYBaHHi iIbHOI ONHOPiAHOI
MIKPOCTPYKTYPH LIeMEHTHOI MAaTpuLli, @ TaKOXK B CTBOPEHHI BHYTPIIIHbOTO PE3€PBY BOAY [JIs1 3aM106IraHHs
caMm0006e3BOHEHHIO 6eTOHY. Po3p06JieHO Ta ONTHMI30BaHO 32 KpUTEPiSIMU MILIHOCTI CKJIaZU LIEMEHTHUX OETOHIB
L7151 TPAHCIIOPTHOTO OY[iBHUIITBA 3 BUKOPUCTAHHSIM IIOPUCTHUX IyLI0JIAHIYHUX MiHEPaJbHUX KOMIIOHEHTIB Ta

IOBeJEeHa iX €(PeKTUBHICTD Y 34iMICHEHHI (QYHKIil BHYTPIlIHbOTO HOrsLy. JocainaKeHo ix BIINB Ha (i3uKo-



MEXaHi4Hi BJIaCTUBOCTI, TPIlIMHOCTINKICTb Ta TOKA3HUKU JOBrOBIYHOCTI GETOHIB HAa OCHOBI cyMileil pi3Hoi
pyxsuBocTi. [IpoBefieHo JOCiIHO-TIPOMUCIIOBE BIIPOBAIKEHHSI PO3PO06JIEHUX BUCOKOMIITHMX OE€TOHIB

TPaHCIIOPTHOTO [IPU3HAYEHHS Ta OOIPYHTOBAHO iX TEXHIKO-€KOHOMIUHY €(eKTHUBHICTb.

2. The thesis is devoted to the development of high-strength concrete with the enhanced durability for highway
engineering. The incorporation of both pozzolanic polydisperse components and chemical admixtures of
plasticizing and air-entraining action allows to obtain the improved meso- and microstructure of concrete. The
role of particle size distribution, chemical composition and structure of zeolitic component in the realization of its
properties as a porous pozzolanic mineral additive has been shown. It has been established that the polydisperse
zeolitic component is characterized by higher activity in comparison with the polydisperse perlitic component as
well as the pozzolanic activity coefficient of polydisperse mineral components exceeds fine-dispersed ones. The
polydispersity of zeolitic component also provides the optimization of particle size distribution at the
mesostructure level of concrete by compensating the absence of grains in the range of 60-160 um. The formation
of dense, fine-porous and fine-crystalline structure of cement paste has been confirmed. It is provided by the
presence of fibrous needle-like calcium hydrosilicates CSH (I), which lead to colmatation of pores and
reinforcement of contact zones. It has been proved that high strength of fine-grained concrete containing
polydisperse zeolitic component is achieved due to its active role in the formation of both microstructure and
mesostructure of the hardening system. Natural polydisperse porous mineral component with unique properties
such as zeolitic tuff can be also used for incorporation of internal curing water with minor or without detrimental
effect on the mechanical properties of high-strength concrete. It was found that the internal relative humidity of
concrete with addition of polydisperse zeolitic component is 10% higher compared to the control concrete after 14
days of curing in dry conditions. The addition of polydisperse zeolitic component mitigates self-dessication of
concrete and prolonges the hydration of cement. The mix proportions of concrete incorporating porous
polydisperse mineral component and chemical admixtures for highway engineering have been designed and
optimized. Such complex modification leads to 7-15% higher bending strength, better resistance to freeze-thaw
cycles (F150), higher fracture energy (AGF = 67 J/m2) and lower carbonation depth (h=2 mm) of the optimized
concrete composition. The addition of both zeolitic component and air-entraining agent results in 5,4 times lower
shrinkage deformation of concrete. The water penetration depth of hardened concrete is 3,5 mm, therefore it can
be attributed to waterproof. Total porosity and average pore diameter are reduced by 37 and 33% respectively for
concrete with the addition of polydisperse zeolitic component. The combination of air-entraining agent together
with polydisperse zeolitic component and superplasticizer results in optimal content and uniform distribution of
fine air bubbles, which act as stress dampers, contributing to slow down both the process of microcrack formation
in pre-peak stage (Gi=247 J /m2) and crack propagation in the post-peak stage (WL=295 J/m2). The pilot industrial
application of the developed high-strength concrete for highway engineering was carried out constructing
concrete pavement and manufacturing concrete interlocking blocks. The economic efficiency of the industrial
application of high-strength concrete is UAH 92 000 per 1000 m2 of pavement. The estimated annual economic
impact of reducing the manufacturing cost of concrete interlocking blocks is UAH 656 640.
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