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Pedepat/anoranis:

1. luceprarito NpUCBIYEHO TEOPETUYHUM Ta €KCIIEPUMEHTAIBHUM JOCIII)KEHHIM HAJiHHOCTI JKOPCTKAM
IOPOJKHIM ofiiramM, apMOBaHMUM 0a3aJIbTOIJIACTUKOBOIO apMaTypoI0. 3aBAsKU CBOIM (i3UKO-MeXaHIYHUM Ta
XiMIYHMM BJIACTMBOCTSIM TakKa apMmaTypa MosKe OyTH 3aCTOCOBaHa JJ1s1 3all06iraHHs npouecam aerpaganii BHacIigoK
BIUIMBY arpeCUBHUX XiMiUHMX CIIOJIYK IIPU apPMyBaHHi 6€TOHHUX €JIeMeHTiB. [lucepTauiiiHy po60Ty BUKOHAHO 3
METOI0 IOCIiZPKeHHS e(PeKTUBHOCTI 3aCTOCYBaHHS 6a3a/IbTOIINIACTUKOBOI apMaTypy B IIEMEHTOOETOHHUX
MTOKPUTTSX XXOPCTKUX NIOPOXKHIX OJISITIB, SIKi MPAIOIOTh Iif, BIIMBOM LIUKJIIYHOTO 6araTopa3oBo MOBTOPIOBAHOTO
HaBaHTaXXEHHS i3 MPOTiKaHHSIM IIPOLECIB TPIIIMHOYTBOPEHHS i BTOMU. [I711 BUKOHAHHS [IOCTaBJI€HOI METH BUKOHAHO
PSIL TIOJIbOBUX JOCJiIKEHb €KCIIEPUMEHTaJIbHUX JiISTHOK Ta JIJab0paTOPHUX OCIIiIKeHb, 30KpeMa BUTOTOBJIEHO 10
3pa3KiB 6a3a71bTOOETOHHUX 6aJI0K Ta BUIIPOOYBAHO iX Ha Jil0 6araTopaszoBo MOBTOPIOBAHOTO LIMKJIIYHOTO
HABaHTAXEHHS y J1Jab0paTOPHUX YMOBAX; NOOYJOBAHO €KCIIEPUMEHTAJIbHY AiJISIHKY i3 JKOPCTKUM JOPO>KHIM OZSITOM,
apMOBaHy 6a3a/1bTOIJIACTUKOBOIO apMAaTypoIo i JOCIiIpKeHO ii HanpykeHo-1e(OpPMOBaHUI CTaH y Pi3HMX TOYKAX

IMPpUKJIagaHHA 30BHIIIHBOTO HaBaHTa)XKeHHS. 3a pe3ysbTaTaMU IIPOBENEHNX TEOPETNYHNX Ta €EKCIIEPVMEHTAJIbBHUX



IOCJIiIKeHb PO3PO6IEHO METOIM PO3PAXyHKY HAIiIMHOCTI >KOPCTKUX JOPOKHIX OJMTiB i3 6a3a1bTOIIIACTUKOBOIO
apMaTypoIo 32 KPUTEPISIMU TPILIMHOCTIUKOCTI Ta BUTPUBAJIOCTI. B gucepTanii HaBeleHO TEOPETUYHE y3araJbHEHHS i
HOBE BUPIilllEHHS HayKOBOIi 3a71ayi, 1110 [I0JISITa€ B pO3po01Lli ePeKTUBHUX METO/IiB PO3PaXyHKY KOPCTKUX JOPOXKHIX
OJISITiB 13 623aJIbTOIIACTUKOBOIO apMaTypol0. 3alpoONIOHOBAHE HAYKOBO-O0I'PYHTOBAHE PIillIEHHS 3 PO3PaxyHKY
HaZiHOCTi )XOPCTKOI'O JOPOXHBOTO OJATY, apMOBAaHOI0 6a3aIbTOIIACTUKOBOIO apMATyPOI0 BHOCUTD IIEBHUI BKJIA]]
B MiJIBUIIEHHS HaliiHOCTI PYHKLIOHYBaHHS TaKMX KOHCTPYKLil 32 paXyHOK SIKOCTi IPOEKTHUX POOIT Ta

BiITIOBiHOTO 3HVKEHHS OyZiBEeJIbHO-€KCIITyaTaliliHuX BUTpaT.

2. The performance indicators of concrete and reinforced concrete elements are constantly declining due to
increased environmental aggression, the use of chemicals to prevent ice, increasing load and intensity of vehicles,
temperature changes, cycles of freezing and melting water, and more. Basalt-plastic reinforcement, which is made
in Ukraine with Ukrainian raw materials, has chemical inertness and higher tensile strength compared to
traditional metal reinforcement. Therefore, its use can increase the service life of rigid pavements and increase
their reliability. To do so, it is necessary to determine the reliability of such structures at the design stage. The
reliability of rigid pavements with basalt-plastic reinforcement by the criterion of crack resistance is presented
through the classical model of the difference between resistance and load, which takes into account the
normalized Laplace function and the reliability (safety) characteristic. To ensure the crack resistance of the slab,
the maximum width of the crack opening mustn't exceed the maximum allowable width , i.e. the condition of crack
resistance < = 0,08. The algorithm for assessing the reliability of rigid pavement by the crack resistance criterion
consists the following steps: calculated derivatives for each member of the equation for expected crack opening
width and variation coefficient of allowable crack opening Vadop, root mean square value of permissible crack
opening Sagon safety factor for crack resistance ocrec. According to the analysis of the influence factors on the rigid
pavement reliability by the criterion of crack resistance, it was found that the most influential factors include the
geometry-designed cross-section: thickness of cement concrete slab, basalt-plastic reinforcement work area, its
position relative to the lower facet. All these factors increase the "shoulder of the inner pair of forces". The limit
state of endurance (fatigue) for the grid pavement slab comes from the repeated action of the moving load due to
fatigue reinforcement or concrete failure. The coefficient oy is established in the work, which takes into account
the ratio of the reinforcement coefficient in the section with basalt-plastic reinforcement to its usable area, which
depends on the reinforcement coefficient and proposes: o'y = 0,8 - for cases when reinforcement coefficient is less
than the useful area coefficient and o'y = 0,4 in otherwise cases. The engineering method of rigid pavement
assessing reliability by the criterion of endurance is based on laboratory studies and features of characteristics are
revealed at joint work of concrete and basalt-plastic reinforcement in the conditions of cyclic repeated loadings. It
is established that the operation of basalt-plastic reinforcement rods in such conditions differs from metal and is
given in the work "Algorithm for determining the fatigue strength of non-metallic rod reinforcement". According
to the results of the influence analysis of the factors on the rigid pavement reliability according to the endurance
criterion, in addition to these factors (geometry of the designed section with basalt-plastic reinforcement, slab
thickness, and relative area of reinforced) the cross-section loading mode is also important. According to the tests
results basalt-plastic reinforcement to determine the strength of static tensile and to determine the fatigue
strength of cyclic tensile, the dependence of changes in the physical and mechanical basalt-plastic reinforcement
rods characteristics under the static tension and on the cyclic repeated loading action (fatigue test). This work at
the Institute of Physics and Mechanics G.V. Karpenko in L'viv in 2014 was conducted. To test the elements
reinforced with basalt-plastic reinforcement, bending, fatigue, was tested in the laboratory of the Department of
Building Structures of the National University "L'viv Polytechnic". No specimen was destroyed due to fatigue.
Structures with basalt-plastic reinforcement have considerable survivability. They do not collapse during the
influence of 88% of crack loading at a dynamic work mode. The field research purpose was to determine the
stiffness (modulus of elasticity) and damping of oscillations on the cement-concrete slabs surface reinforced with
metal reinforcement and basalt-plastic reinforcement under the impact load. Analysis of the change of
stress—strain state of rigid pavement structure depending on the cement concrete pavement thickness with and

without basalt-plastic reinforcement proved that using cement-concrete pavement, reinforcement increases its



reliability and inertness of such fittings. The dissertation contains the theoretical generalization and the new
solution for the scientific problem of rigid pavements effective methods calculation with basalt-plastic
reinforcement.
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