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Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYEHO BUPIlIEHHIO BaXXJINBOi HAYKOBO-TEXHIYHOI IPO6JIEMH PallioOHaJIbHOTO
IIPOEKTYBAHHS 3a71i300€TOHHUX KOHCTPYKLIii 3aXMCHHUX CIIOPYJ, LJISIXOM KOMIJIEKCHOTO 3aCTOCYBaHHS
BMCOKOMIILIHUAX OETOHIB i3 ypaxyBaHHSIM HeJIiHIMHUX Aiarpam ixHbOro Ae(OopMyBaHHS, IAPAMETPIB 3UEIJIEHHS
apmMarypu, koedillieHTiB IMHAMIYHOCTI Ta MiAfaTINBOCTI IPOHMKHEHHIO 6ETOHIB Ipy Aii CTATUYHUX Ta JUHAMIYHUX
HaBaHTakeHb. OTPMMaHI HOBI PE3yJIbTaTU €KCIIEPMMEHTAIbHUX JOCIIiIPKEHb BUCOKOMILIHUX BUAKOTBEPAHYINX
BaXXKUX, IPiOHO3EPHUCTHX OETOHIB Ta (Pi6POOGETOHIB, SIKi AaIN MOXJIUBICTb BCTAHOBUATH iXHi XapaKTE€PUCTUYHI i
PO3PaxyHKOBi 3HAaYEHHSI ONOPY CTUCKY Ta PO3TATY, IO MOXKYTb OYTH BUKOPUCTAHI IPU MTPOEKTYBaHHI CIIOPY/L 3 LIUX

OeTOHIB Ta BKJIIOYEHI 10JaTKOBO B HOPMATUBHI IOKyMeHTH. [IpoBesieHO eKCIIepUMEHTAaJIbHI JOCiIpKeHHs Ta



BU3HA4YeHi OKpeMi 3HaueHHs AMHAMIYHUX XapaKTePUCTUK BUCOKOMIIIHMX 6ETOHIB Ta (ibpobeToHiB. Po3pobieHo Ta
di3n4HO peasizoBaHO KOHCTPYKIIO NOCIiNHOI YyCTaHOBKY [J151 BUIPOOYBaHHS JOCJiTHUAX 3Pa3KiB Ta eJIeMeHTIB
3aXMCHUX KOHCTPYKIUil IMHaMiYHUM HaBaHTaKE€HHSIM, sIKa [J03BOJIsSIE OTPUMYBATH YCi HEOOXiHI eKclieprMeHTalbHi
IaHi. B OCHOBY eKClleprMeHTAIbHUX AOCIiIPKEHb TOKJIAIEHO METO[, B IKOMY O0IOK 3aBla€ yIapy 10 Kpeuepy 3
M'SIKOI cTasi i 32 OTpUMaHMM BiIOUTKOM BCTAHOBJIIOIOTLCS TAPAMETPU CUJIM YAPY B €KBiBaJIEHTHOMY CTaTUYHOMY
HaBaHTaXeHHI. lle nae 3MOry OTpMMyBaTy JOCTOBIPHI aHi PO JVHAMi4HI XapaKTepUCTHUKU MaTepialiB, 4Oro He
IO3BOJISIIOTh BUKOHATH YCTAHOBKY 3 €HEPreTUYHUM IIPUHLMIIOM [iii. BcTaHOBJIEHO NapameTpu MaTepiais, 10
XapaKTepUu3yloTh JUHAMIYHUI OMip Pi3HUX BUAiB 6€TOHY. Bu3dHaueHO 3HaueHHS Koe(illieHTiB AMHAMIYHOCTI Ta
KoedilieHTiB MPOHWKHEHHS [IJIs1 BAXKKUX Ta APiOHO3E€PHUCTUX BUCOKOMIIIHUX 6€TOHIB Ta Pibpo6eToHIB i3
IIO3[JOBXKHIM apMyBaHHSIM Ta 6€3 HbOr0. 3alIpOIIOHOBaHO METOM0JIOTII0 €KCIIEPUMEHTAIbHOTO BCTaHOBJIEHHS
3HavYeHb KoeillieHTiB NiIaTINBOCTI IPOHUKHEHHIO METAIeBOTro OOiKa B 6eTOHU Ta PiOpOOETOHY Pi3HOI MilIHOCTI,
SKi y I10AaJIbIIOMY BUKOPHCTAHO 1J151 PO3PaxXyHKY KOHCTPYKLil Ha IPo6iil. 3alIpOIIOHOBAHO METOZ0JIOTIIO
PO3paxyHKy Ta [IPOEKTyBaHHS 3aJ1i300€TOHHUX €JIEMEHTIB Ta KOHCTPYKLil: CYLiIbHUX IJIUT, CYLIIbHUX IJIUT i3
IemnpepHUMHU KOHCTPYKLisSIMY, 6araTolapoBUX IJIUT, 6araTolapoBUX IVIUT i3 JeMIpepHUMU KOHCTPYKLisMU. [
BU3HAYEHHS JMHAMIYHUX XapaKTEPUCTUK OETOHY MiJl YaC PO3PaxyHKy 3aXUCHUX CIIOPYZ, BUKOPUCTOBYETHCS
KoedilieHT IMHAMIYHOCTI 3 ypaxyBaHHSM LIBUAKOCTI 3pOCTaHHS Jedopmaliiii 6eToHy , 1110 BU3HAYAETHCS 3aJI€KHO
Bifl rpaHUYHUX Jedopmaliill CTUCKY BiIOBiZHOro Kjacy Ta TUILy 6eToHY. Ha 0CHOBI IpoBeieHUX AOCiIKEHb
BM3HAY€HO, 1IJ0 BUKOPUCTAHHS BUCOKOMIILIHMX OETOHIB 103BOJISIE 3MEHIINTH TOBIIVHY ILUIAT B 2 — 3 pa3y NOPiBHSIHO
3 BUKOPUCTAHHSIM OETOHIB 3BMYAlHUX KJ1aciB. BUKOpUCTaHHS 30BHILIHIX AeMIQepiB 17151 00MMpaHHs IVIUT HAa OTIOPU
no3BoJisie 1o 30% norauHaTH eHeprilo yaapy 30poi, o nifgBuiye ixHill onip fuHaMiYHKUM BILJIMBaM i 3arajibHy
CTIMKICTb Ta JJa€ MOKJIMBICTb 3MEHIINUTU [1IE€PEPI3U KOHCTPYKUIN. 31iicHeHO MoaenoBaHHs B [1K «JIIPA-CAITP»
yAApHUX BIUIMBIB Ha 3a1i300€TOHHI KOHCTPYKLi IIJIIXOM IIPUKJIQIaHHS iIMITyJIbCHUX HABAHTKEHb Ta
PEKOMEHI0BaHO BUKOPUCTOBYBATU 1151 po3paxyHKy [TK «OOPT». OTpuMaHi peayibTaTy AUcepTaLiliHuX
IOCJIiI)KeHb 3HAMIIIM 3aCTOCYBAHHS B TPAKTHULi IPOEKTYBaHHS HU3KU OyJiBesIbHUX 06'eKTiB. Ha ix ocHOBI

PO3p006JIEHO BiANOBigHI peKoMeHallii, o MPUIHATI 4O BIIPOBAA’KEHHSI B HOPMATUBHI JOKYMEHTH.

2. The dissertation is devoted to the solution of an important scientific and technical problem of the rational
design of reinforced concrete structures of protective structures through the integrated use of high-strength
concretes, taking into account the nonlinear diagrams of their deformation, the coupling parameters of
reinforcement, the coefficients of dynamism and compliance of concrete penetration under the action of static
and dynamic loads. New results of experimental studies of high-strength fast-hardening heavy, fine-grained
concrete and fiber concrete were obtained, which made it possible to establish their characteristic and calculated
values of compressive and tensile resistance, which can be used in the design of structures made of these
concretes and additionally included in normative documents. Experimental studies were conducted and individual
values of the dynamic characteristics of high-strength concrete and fiber concrete were determined. The design of
the experimental installation for testing prototypes and elements of protective structures with dynamic load was
developed and physically implemented, which allows for obtaining all the necessary experimental data.
Experimental research is based on the method in which the striker strikes a mild steel crusher and the parameters
of the impact force in the equivalent static load are determined based on the resulting impression. This makes it
possible to obtain reliable data about the dynamic characteristics of materials, which is not possible to perform
installations with the energy principle of action. The parameters of the materials characterizing the dynamic
resistance of various types of concrete have been established. The values of dynamism coefficients and
penetration coefficients for heavy and fine-grained high-strength concrete and fiber concrete with and without
longitudinal reinforcement are determined. A methodology for experimental determination of the coefficients of
susceptibility to the penetration of a metal striker into concrete and fiber concrete of different strengths is
proposed, which was later used to calculate structures for breakdown. A methodology for calculating and
designing reinforced concrete elements and structures is proposed: solid slabs, solid slabs with damping
structures, multilayer slabs, and multilayer slabs with damping structures. To determine the dynamic
characteristics of concrete in the calculation of protective structures, the coefficient of dynamism is used, taking



into account the rate of growth of concrete deformations, which is determined depending on the limit
compressive deformations of the corresponding class and type of concrete. Based on the conducted research, it
was determined that the use of high-strength concrete allows to reduce the thickness of the slabs by 2-3 times
compared to the use of ordinary-grade concrete. The use of external dampers when resting plates on supports
allows up to 30% absorption of the energy of a weapon impact, which increases their resistance to dynamic
influences and overall stability and makes it possible to reduce the cross-sections of structures. Simulation of
shock effects on reinforced concrete structures by applying impulse loads was carried out in PC «LIRA-SAPR», and
it is recommended to use PC «<FORT» for calculation. The obtained results of dissertation studies were applied in
the practice of designing some construction objects. Based on them, appropriate recommendations were
developed and adopted for implementation in regulatory documents.
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