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2. Non-autoclave foam concrete for layers of road constructions of highways

Pedepar:

1. Inceprariist Ha 30OOYTTSI HAYKOBOTO CTYIEHS KaH[WIaTa TeXHIYHUX HayK 3a creuianpHicTio 05.23.05 - 6yniBespHi
Marepianu Ta BuUpo6bu. HanionanpHuil yHiBepcureT «JIbBiBCbKa MosiTexHika» MinicTepcTBa ocBiTy i Hayku Ykpainu,
JIbBiB, 2020. JucepratiiiHa po60Ta NPUCBSIYEHA MUTAHHSIM PO3PO0JIEHHS] TEOPETUYHUX OCHOB TE€XHOJIOTI
IVCIIEPCHO-aPMOBAHOr0O MiHOOETOHY HEABTOKJIABHOTO TBEPJHEHHS 3 PETrJIaMEHTOBAHUMU OYy[iBeIbHO-TEXHIYHUMU
i nedpopMaLiiHUMU XapaKTePUCTUKAMU JJIS1 MOXKJIMBOCTI IOTO BUKOPUCTaHHS B SIKOCTI TEIJI0i30JIS1ilIHOTO mapy
IOPOKHBOTO OJATY. 3alPOEKTOBaHO e(PEeKTUBHI CKIaay MiHOOETOHIB, LOCTiIKEHO OyAiBebHO-TeXHIUHI
BJIACTMBOCTI, 3[IiICHEHO TPOMUCJIOBO-OCIiAHY allpo06allilo Ta pO3pax0BaHO TEXHIKO-€KOHOMIYHY €(EKTUBHICTb
BHUKOpHCTaHHS QibponiHOGETOHIB HEAaBTOKJIABHOTO TBEPIHEHHS. 3IiFICHEHO NOCIIPKeHHS TPIIMHOCTIKOCTI
NiHO6eTOHY HEABTOKJIABHOTO TBEPAHEHHS, HEAPMOBAHOT'O T2 aPMOBAHOT'0 BOJIOKHAMU IOJIIIPOIisieHoBoi (idpy.
JocinKeHHs IPOBOAWINCS 32 KPUTEPISIMU MEXaHiKU PyHHYBaHHS 3 METOI0 BU3HAYEHHS MIlIHICHUX Ta
nedOpMaTUBHUX XapAaKTEPUCTHUK JOCTIIKyBaHUX [1iIHOOETOHIB. BCTaHOBJIEHO, 1110 apMYBaHHSI IHOOETOHY

HEaBTOKJIABHOT'O TBEPAHEHHS I0JIIIPOIiIeHOBOIO PibpoIo MifiBUIIlye MiLlHICHI Ta flepOpMaTUBHI XapaKTepPUCTUKY,



CUJIOBi Ta eHepreTUYHi IapaMeTpy TPIMHOCTINKOCTI. [TokazaHo, o Y 3aKpUTHUYHIN cTafii pyiiHyBaHHS (ibpa
CTPUMYE IIpoLieC PyHHYBaHHS 3 MOMEHTY PO3BUTKY MariCTpaJsbHOI TPIillMHY i 10 TOBHOI fedparmeHTaliji.
3anpornoHOBaHO METOAMKY PO3PaXyHKY BEJIMUYMHU TEII0i30 i iHOT0 (IPOTMMOPO3HOI0) IPOLIAPKY 3
BMKOPHCTaHHSIM MOHOJIITHOTO HEABTOKJIABHOTO (Pi6POMiHOOGETOHY Ta HOMOTPAaMHU [1J11 BU3HAYEHHSI HEOOXiHOI
BEJIMYVHY IIPOTMMOPO3HOTO NPOLIAPKY 3 MOHOJIITHOTO HEABTOKJIABHOT'O KOHCTPYKUIMHO-TEMJIO0I30IALIMHOTO

dibpormiHobeTOHy Mapok 3a ryctuHoo D600-D1000.

2. The dissertation is devoted to the development of the theoretical foundations of the technology of dispersed
reinforced non-autoclaved foam concrete with specified construction, technical and stress-related properties for
the possibility of its use as a heat-insulating layer of road surface dressing. In the course of the research the
following results were achieved: the effective foam concrete compositions were designed; the construction and
technical properties of foam concrete were investigated; the industrial-research and practical approval was
carried out; the technical and economic efficiency of using non-autoclaved fiber-reinforced foamed concrete in
highways surface dressing was calculated. The thesis studies the matters of improving the performance properties
of non-rigid roads by replacing the frost-resistant layer made of building sand with a layer of monolithic 21 non-
autoclaved foam concrete reinforced with polypropylene fiber grades of density D600, D800 and D1000. The
existing approaches to the use of non-autoclaved foam concrete as road surface dressing layers are analyzed in
order to eliminate the effect of frost lift of the subgrade in Ukraine. According to the developed block diagram of
studies, the basic physical, mechanical, thermotechnical, power and energy characteristics of the fracture strength
of non-reinforced foam concrete and dispersed non-autoclaved foam concrete reinforced with polypropylene
fiber grades of density D600, D800, D1000 were analyzed in stages. The method of mathematical and statistical
modeling was used to determine the optimum composition of fiber-reinforced foamed concrete. The research of
the fracture strength of non-autoclaved foam concrete of unreinforced and reinforced with polypropylene fibers
was done. The studies were carried out according to the criteria of fracture mechanics in order to determine the
strength and stress-related properties of the developed foam concrete. In addition, the study of the elasticity
coefficient by the method based on the equality of the values of concrete elasticity coefficient under compression
and tension using the dependency diagram "load-deformation” was performed. It has been established that
reinforcing non-autoclaved foam concrete with polypropylene fiber increases both the strength and stress-related
properties, as well as the power and energy parameters of the fracture strength of the material, and also inhibits
the fracture process from the moment of the development of the highway cracks to its complete defragmentation.
In the dissertation, it is proposed the methodology for calculating the value of the antifreeze layer using a
monolithic non-autoclave fiber-reinforced foam concrete and nomograms to determine the required value of the
antifreeze layer made of a monolithic non-autoclave structural-heat-insulating fiber-reinforced foam concrete of
grades of density D600-D1000. Research and industrial approval of the use of monolithic non-autoclave structural
and heat-insulating fiber-reinforced foam concrete of the calculated thickness as an antifreeze layer of road
surface dressing for the construction of individual sections of highways, access roads and internal development
roads, pedestrian areas at the objects of construction and reconstruction of the transport infrastructure was
performed. It was calculated the economic effect of replacing the antifreeze layer of road surface dressing made of
building sand with non-autoclaved fiber-reinforced foam concrete of the corresponding class which amounts to
7,3% of the cost savings. It has been established that the use of this material as an antifreeze layer of road surface
dressing 2.5 times increases the overhaul cycle of operation of a non-rigid road transport network.
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