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1. CTBOpeHHS po3paxyHKOBUX Moesieil OyliBeIbHUX KOHCTPYKIiH [1IpY BpaXyBaHHI PEOJIOTiYHUX BJIACTUBOCTEN

3aJ1i300€TOHY

2. Creation of analytical models of constructions taking into consideration the concrete rheological properties

Pedepar:

1. Inceprauist npucBsiyeHa po3poblii METOIMKU PO3PaxyHKY 3a1i300€TOHHUX KOHCTPYKIil Ha OCHOBI [1OABiITHOTO
CTEIIEHEBOr0 3aKOHY, i3 BpaXyBaHHSM BIUIMBY (Di3MYHOI HEJIIHIMHOCTI Ta PEOJIOTIYHUX BIACTUBOCTEN GETOHY, a
TaKOX, i3 BpaXyBaHHSM BIUIMBY 3MiHM TEMIIEPATypU OTOYYIOYOrO CEPEOBUINA Ta IPYU PO3PaxyHKY Ha
BOTHECTIiKiCTb. Po3po6sieHa yHiBepcasibHa METOAMKA /17151 YMCEJIbHOTO PO3PAXYHKY 3a/1i300€ TOHHUX €JIEMEHTIB
KOHCTPYKIii, 1110 03BOJIsI€E BpaXyBaTHU BILJIMB 3MiHYU TEMIIEPATYPU B Nlepepi3i €IeMEHTIB Ha 3HVDKEHHSI MEXaHIYHUX
Ta AedOopMalifHUX BIACTUBOCTEN MaTepiaiiB. Takox, po3po6JIeHO aIrOPUTM BU3HAYEHHS JedopmMalii
KOHCTPYKIii i3 BpaXyBaHHSIM BUHMKHEHHS AedopMalliil TOB3y4OCTi HA OCHOBI MO/IBiIHOTO CTENIEHEBOr0 3aKOHY.
BroockoHaneHo aropuT™ BU3HaAUYEHHS QYHKIIiI 10B3y4OCTi IpY BpaXyBaHHI BIIJIMBY 3MiHU TeMIE€paTypu
OTOYYI04Oro cepenoBuia. OTpMMaHi PiBHSIHHS i po3po6JyieHa METOIMKA PO3PAXyHKY IUIUT NEPEKPUTTS IIPU BILJIMBI
TeMIIepaTypPHUX (PaKTOPiB, Ta i3 BpaxyBaHHSIM B'SI3KOIIPY>KHOILJIACTUYHOCTI 6eTOHy. HabyJsia 1ofanbpmoro po3BUTKy

MaTeMaTU4YHa MOJEeJb, 10 [103BOJIsSI€E BpaxyBaTU 3MiHYy TeMIlepaTypy HaBKOJIMIIHbOIO CEpeioBuILa Ta ii BIJIUB Ha



PO3BUTOK HeJIiHINHUX AedopMalliil, i3 BpaxyBaHHSM 3HIKEHHS MillHICHUX Ta Ae(OpPMaLifHUX XapaKTE€PUCTUK
Marepiasy. 3arrporIoHOBaHY METOAMKY MO>KHA BUKOPUCTOBYBATH 1P NIPOEKTYBAHHi Oy[liB€JIb Ta CIIOPY, B IKUX
MOXYTb IIPOSIBAIATUCS AedopMallii 10B3y40CTi. BUKOHaHI YnCesbHi €KCIIEPUMEHTH [103BOJISIIOTh BUBHAUNUTHU
Heb6e3neyHi (akTopy, 0 XapaKTEPU3YIOTh MOKJIMBY 3MiHY YMOB €KCIUTyaTallii 6y i (36i/1bIIEHHS JIACTUYHUX
nedopmaliiit abo BUCOKOTEMIIEPATYPHi BIUIMBU TOIO0). HaBelleHi aIrOpuTMU pO3paxyHKy KOHCTPYKLii MOXYTb OyTU
BUKOPUCTaHI IpY TIOBTOPHOMY TI€PEPAXYHKY Oy/iBeJb Ta CIIOPY], 1O 3a3Ha/Id BOTHEBOTO BILIUBY. Pe3ybTaTtu
IOCJiIKeHHS] MOJKHA BUKOPMCTOBYBATH IIPU yIOCKOHAJIEHH] CTAaHJAPTIB y paMKax 3a0e3Me4yeHHsI KOHCTPYKTUBHO]

6e3mnexu OyziBesb Ta CIOPY, y BUMAIKY BIIJIMBY BUCOKUX 2060 MiABUILIEHUX TEMIIEPATYP.

2. The dissertation is devoted to the development of a methodology for calculating reinforced concrete structures
based on a double power law, taking into account the influence of physical nonlinearity and rheological properties
of concrete, as well as taking into account the effect of changes in ambient temperature and when calculating the
fire resistance. A universal technique has been developed for the numerous calculations of reinforced concrete
structural elements that allows to take into account the effect of temperature variation in the cross section of
elements on the reduction of mechanical and deformation properties. Also, an algorithm has been developed for
determining the deformations of a structure, taking into account the occurrence of creep deformations based on a
double power law. It improved an algorithm for determining the function of creep, taking into account the
influence of changes in ambient temperature. It obtained the equations and the method of calculating the floor
slabs when exposed to temperature factors, and taking into account the viscoelastoplasticity of concrete. A
mathematical model was further developed, allowing to take into account the change in the ambient temperature
and its influence on the development of nonlinear deformations, taking into account the reduction of the strength
and deformation characteristics of the material. The proposed technique can be used in the design of buildings
and structures in which creep deformations can occur. Completed numerous experiments allow us to determine
the dangerous factors that characterize a possible change in the operating conditions of a building (increased
plastic deformations or high-temperature effects, etc.). The above design calculation algorithms can be used when
recalculating buildings and structures subjected to fire impact. The results of the study can be used to improve
standards in the framework of ensuring the constructive safety of buildings and structures in case of exposure to
high or elevated temperatures.
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