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1. y,HOCKOHaJIeHHH METONY PO3PAXYHKY KOPCTKOT'O JOPOKHBOT'O OATY MOCTIB 3 KOMIIO3UTHOIO apMaTyporo

2. Improvement of the calculation method of bridges rigid pavement with composite reinforcement

Pedepar:

1. BukoHaHe y3arajibHEeHHs [1OCJIiI)KEHb OCHOBHUX MiIXO/iB 10 BUPillIEHHS [1p06JIeM 3HOCOCTIMKOCTi €JIeMEHTIB,
METO/iB Ta MOJieJIEN PO3PaXYHKy KOHCTPYKIIiNl Ha MIlJHICTb JO3BOJIUJIO YIOCKOHAJIUTUA METO/, PO3PaXyHKY
apMOOGETOHHUX KOHCTPYKTUBHUX €JIEMEHTIB IOPOKHBOTO OZSTY MOCTIB, SIKMI1 pO3pO06JIeHNI1 Ha MiACTaBi Teopii
3TMHY IapyBaTUX KOHCTPYKIIiil 3 BpaxyBaHHSIM [IONI€PEYHUX HOPMaJIbHUX HalPy>KeHb BiJj OOTUCHEHHSI. Po3pobeHo
MOJ€JIb Ta AJITOPUTM 3aCTOCYBAaHHS YO,OCKOHAJIEHOTO PO3PAXyHKY LIEMEHTOOETOHHOTO JOPOKHBOTO OISy
apMOBAHOT0 KOMIIO3UTHUMU MaTepiaaMy Ha OCHOBI MIapyBaTUX CUCTEM, IO JO3BOJISIE HA TPAKTULLi BUSHAUNUTU
HOPMAJIbHI HaIPY>KEHHS B lIapax JOPO>KHbOIO OJATY Ta BUKOHATH IE€PEBIPKY MIIIHOCTI 32 €KBiBaJIEHTHUMU
HaIpyXeHHSIMU. 3a pe3yJsbTaTaMU PO3PaxyHKiB 3a yIOCKOHAJIEHUM METOJ0M OTPUMAaHO KoeQillieHT

CHiBBi,I[HOH.ICHHH HpOI‘I/IHiB apMO6eTOHHI/IX KOHCTPYKTUBHUX eJIeMeHTiB 3a KJIaCU4YHOIO Teopielo Tda YTOYHEHUM



METOJIOM, IKMI CTaHOBUTD 1,4 Ta MiATBEepIKye AOLIMbHICTb BpaxyBaHHs AedopMaliil 3CyBy IIPU NIPOEKTYBaHHi [IJIUT
IIPOrOHOBUX OyZ10B MOCTIB. Tako 6ys10 3p06JIEHO NPAKTUYHUI BUCHOBOK MO0 AOLiNIBHOCTI apMyBaHHS BEDXHbOTO

LIapy AOPO>KHBOI'O OJISTY 3 METOI0 3a0€e3I1eUeHHsI 0ro MIilJHOCTI Ta eKCIIyaTalliiHUX XapaKTePUCTHK.

2. Areview of the failure causes studies of reinforced concrete structural bridge elements showed that the main
reasons of these elements failure are steel reinforcement corrosion, loss of working volume, unsatisfactory
condition of expansion joints on supports, low stability of concrete under bending loads. The main approaches to
solving the identified problems according to world practice are the composite materials (FRP-reinforcement) use
as a structure reinforcement, of which basalt is considered progressive. The generalization of the basic approaches
to the decision of wear resistance of elements problems, methods and models of designs calculation on durability
has allowed to improve a reinforced concrete constructive road bridge pavement elements calculation method
which is developed on the basis of the bending theory of layered designs. During the development of the improved
method, the stress-strain state of the plate as a sufficiently thin shell of large curvature, which consists of isotropic
layers with different physical and mechanical characteristics, was investigated. Kirchhoff's hypotheses were
introduced and the expressions of transverse stresses were obtained, which made it possible to take into account
the influence of shear deformations in the calculation method. As a result of the research, the equilibrium equation
in the variational way, boundary conditions and the general system of solving equations were obtained. From the
systems of differential equations the deflection function along the length of the beam expression for the case of
sinusoidal load is obtained. A model and algorithm for the improved calculation of cement-concrete pavement
reinforced application with composite materials based on layered systems have been developed. The algorithm of
the improved method application allows to practically determine normal stresses in layers of pavement and to
carry out check of durability on equivalent stresses, applying criterion of Coulomb-More durability. According to
the calculation results by the improved method, the deflection coefficient of reinforced concrete structural
elements according to the classical theory and the refined method is obtained, which is 1.4 and confirms the
feasibility of taking into account shear deformations in the girder slabs design. A practical conclusion was also
made on the feasibility of reinforcing the top layer of pavement in order to ensure its strength and performance.
The stresses that occur in FRP rods differ from 2.22 to 6.74 times compared to steel reinforcement, due to the
characteristics of these materials. The analysis of experimental researches of girder structures plates of the
bridges reinforced by FRP-rods from concentrated loading by a wheel is carried out. From a practical point of
view, it is proved that the improved method allows to take into account different options for the operation of
pavement, which makes it possible to provide strength during the operation of the structure.
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