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AHOTAIISA

l'acenxo A.B. CaMoHanpykeHI  CTale3ali300eTOHHI  KOHCTPYKIii.  —
Kgamidikamiitna HaykoBa poO0Ta Ha IpaBax PYKOIHCY.

Huceprailiss Ha 3A00yTTS HAyKOBOTO CTYIEHS JOKTOpa TEXHIYHMX HAyK 3a
cnemianpHicTIO 05.23.01 — OyniBenabH1 KOHCTPYKIli, OyaiBai Ta cnopyau (19 —
apxiTekTypa Ta OyniBHUIITBO). — HamionanpHu# yHiBepcuTteT «IlofTaBchka MOITEXHIKA
imeni FOpis Konnpatiokay, [Tonrasa, 2023.

Y Berymi  OOTpYHTOBAaHO — aKTyalIbHICTh — NPOOJEMH, 10  BHUPIIIYETHCH,
chopMynbOBAaHO METy, 3aBJaHHSA MJOCITIKEHHS, HAyKOBY HOBH3HY Ta IMpaKTHYHE
3HAYCHHS OJICP’KAHUX PE3YyJIbTaTiB pOOOTH, HABEJAEHO BIIOMOCTI PO OCOOUCTHI BHECOK
Ta anmpoOarlio MaTepiajiB JucepTallii, IpeCTaBICHO i1 3arajibHy CTPYKTYPY Ta 0OCHT.

VY nmepmomy po3aiji qucepraliii IpoaHali30BaHO 1 CUCTEMATU30BaHO THKEHEPHO-
KOHCTPYKTOPCHKI METOAM i 3aX01 CTBOPEHHS MONEPEIHIX HAPYKEHb Y KOMIIOHEHTax
crane3anizooetoHHnXx KoHCTpykuid (C3BK), BUsBIEHO METOAM CaMOHAINPYKEHHS Ta
onTuMmizauii podoYHux CXem, 10 JO3BOJIHIO PO3POOUTH HOBI KOHCTPYKIIII Ta METOIHU iX
camoHanpyxeHHs. [li1 caMoHanpyKeHHSAM MalOThCs Ha yBa3l MOMEpeaH] HAMPYKeHHS,
CTBOPEHI 3a JOMOMOIOI0 KOHCTPYKTMBHHX 3aXO[IB UM TEXHOJOTi OyniBHUUTBa Oe€3
3aCTOCYBaHHS  €HEPrOBUTPATHUX  METOMIB  TMpOLECYy  HampykeHHsi. Metoau
camonanpyxeHHs: C3bK moiieHo Ha Tpynu B 3aJIeKHOCTI Bl BUAY AeHOPMOBAHOTO
ctany Ta (opmu nonepeuHoro nepepidy. ns srunanux C3BK cyuuibHOro nepepisy
TaKUMH METOJIaMU €: BIAIITYBAHHS 30BHINIHIX CTAJIEBUX 3aTSHKOK, HATATHYTHX
CaMOPETYJTIOIYUMH CUCTEMaMHU; pO3pOOKa TEXHOJOT1i 0araTocTaaliHOro CTBOPEHHS 13
BUKOPUCTAaHHSAM BJIACHOI Barv; 3aMiHa BEPXHbOI CTUCHYTOI MOJUYKH 13 CTaleBOi Ha
3aJ11300€TOHHY; YTOUHEHHSI IIMCHUX PO3PAXYHKOBUX CXeM. J[Jig 3TUHaHUX TTPOCTOPOBUX
C3bK: onTumizailisi reOMeTpli CTUCHYTO1 3aJ11300€TOHHOI IUTUTH 1 PO3TATHYTOI CTANIEBO1
MITPEHTeIbHOI CUCTEMH; PO3pO0Ka TEXHOJOTii OararocTafiiiHoro cTBOpeHHs. Jlis
ctucHyTuXx C3BK: 3acTocyBaHHS LIEHTpU(YTYBaHHS UM CAMOHAIPYXKYIOUOTO LIEMEHTY
MiJl 4Yac BUTOTOBJEHHs OeToHHOTrO ocepas. Ilim yac OararocTaaiifHOI TEXHOJOTII
CTBOPEHHsI Ta €KCIUTyartailii momnepeanbo HampyxkeHux C3BK BuHUKAIOTH Takl BUIU

HEJIIHIMHOCTEN SIK TeHETUYHA, TEOMETPUYHA, KOHCTPYKTUBHA Ta (Pi3UYHA.



Y  apyromy po3mijii  IicTamM  TOMANBIIOTO0  PO3BHUTKY  JTOCHIKCHHS
PECYPCOOIIATHOCTI MEPEPO3MOAUTY 3yCHIIb Y HECYUUX €lIeMEeHTax OymiBeib, Ha OCHOBI
HOBUX PE3YyJIbTATIB EKCIIEPUMEHTAILHUX BUMPOOYBAHb Ta YUCEIHHOTO MOJICIIIOBAHHS, 3
METOI0 TIHOBOTO HOro cTBOpeHHs camoHampyxeHHsMm y C3BK. JloBemeno, mo B
npouieci perymoBanHs 3ycwib y C3BK nonmatkoBe migBUIllEeHHA KOE(ILIEHTY
apMyBaHHs He Ounbine, HDK Ha 20%, 30uIblIye iX Hecydy 3aatHicTh 10 70%, a
AKOPCTKICTh — 710 2,5 pa3. 3MIHIOIOUM PO3PaXyHKOBY CXEMy Ta MOMEPEUHUH IMepepi3 B
npoiieci cTBopeHHs camoHarpykeHux C3BK 06e3 3MiHM KoedilieHTy apmyBaHHS,
JOCATAEThCST 30UIBIICHHST 1X Hecy4oi 3aaTHOCTi Ta »kopctkocti B 1,4 1 1,82 pa3m
BianoBiHO. st C3BK 13 onTuMi30BaHMM NONEPEYHUM MEPEPI3OM IUIAXOM 3aMIiHU
CTUCHYTOI CTaJIeBOi MOJWYKUA Ha OETOHHY ab0 ONTHUMI3AIlli TOMOJIOTIT Ta KPOKY OTBOPIB
y CTIHIl CTQJIEBOrO €JEMEHTY 3a0e3leYeHO Ha TOMY K PIBHI HECydy 3[aTHICTb Ta
YKOPCTKICTh 3 OJTHOYACHUM 3MEHIIIEHHSIM J10 35% KoedirieHTa apMyBaHHs.

[lin yac ekcrutyataiii OyaiBeIbHUX KOHCTPYKIIM HAKOMUYEHHS IOIIKOIKEHb
MOX€ MPUBOJAUTH JI0 HEOAKAHOTO MEPEepO3NOJILTY 3yCHIIb, SIKMM HEOOX1HO BUSBIATH
M1J] 9Yac BU3HAYEHHS TEXHIYHOT'O CTaHy €KCILTyaTOBAHUX OY/IBEIbHUX KOHCTPYKIIIH.

[IpoTe mepepo3noaisl 3yCUsib MiXK KOMIIOHEHTaMH OYAIBEIbHUX KOHCTPYKIIIH
MOXJIMBHM TUIBKM B TOMY BHMAJKYy, SKIIO MK HUMHU 3a0e3ledyeHa CyMicHa pobora.
[{uM MOSICHIOETHCS aKTYaJIbHICTh JOCTIHKEHb (OPMH Ta PO3MIpIB aHKEPHUX 3aco0iB
MO€THAHHS CTalIeBOi Ta 0eTOHHOI yacTuH B 3ruHanux C3bK.

Y TperboMy PpoO3aiJi TEOMETPUYHY HENIHIWHICTh, IO BUHUKAE TMPU 3THHI
JIBOIIAPOBOIO CTaJNE3a11300€TOHHOTO CTEpPKHS, BPaxOBAaHO 3CYBHUM 3YCHIUIAM Yy
KOHTAKTHOMY IIIBI M1k 3aJli300€TOHHOIO 1 CTaJi€eBOI0 MPOKATHOI YaCTUHAMU. 3CYBHE
3yCUJUIA y KOHTAKTHOMY IIIBI BHU3HAY€HO 3a MU(dEpeHIllaTbHUMU DPIBHSIHHAMHU Teopii
CKJIQJICHUX CTEpP)KHIB 13 YTOUHEHHSIM KOE(III€HTY MOAATIMBOCTI KOHTAKTHOIO IIIBa
[UIIXOM BpaxyBaHHS ITEpaIliiHOI0 METOAMKOIO JIACHOI KOPCTKOCTI 3’€IHYBaJbHUX
3ac00iB (aHKepiB) Ta A1eOPMATUBHOCTI OETOHY B 30HI KOHTAKTY 3 aHKEPaMHU.

BukoHaHO yKcI0BE MOPIBHAHHS PO3MOALTIB HOTOHHUX Ta 30CEPEIKEHUX 3CYBHUX
3yCWJIb JIJII YOTHUPBOX Cepii cTane3ani300eTOHHUX OajoK, 3aBaHTAKEHUX TpPhOMa

TUIIaMHU HABAHTAXKEHHA. Y TPhOX CEpisiX aHKEPH1 3acO0M BUKOHYBAJIUCS THYYKHUMH, a Y
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YeTBEPTIA — >KOPCTKUMU. banku manu oJHOMPOINIITHY HIAPHIPHY CXEMYy OOMHMpaHHS.
30BHINIHIM HABAHTAKCHHSIM OYyJIW OFHA Y JBI CHMETPUYHO PO3TAIIOBaHI CHIH abo
PIBHOMIPHO pO3MOAiIIEHE HaBaHTAKEHHs. EKCIIepUMEHTaIbHO B3a€EMHHM 3CYB CTaJIeBOi
Ta OETOHHOI YacCTMH BHM3HAYaBCS MHOXXEHHSM pI3HMII BIIHOCHHX JAe(opMariii,
OTPMMAHUX 3a TMOKa3aMH E€JIEKTPOTEH30PE3UCTOPIB, HAKICEHUX MOPYY 3 KOHTAKTHUM
IIIBOM Ha CTaJIeBy Ta OCTOHHY YaCTHHM, Ha BIJCTaHb BiJ IIEHTPY OaJKu 10 MICIS
pO3TalIyBaHHS IUX EJIEKTPOTEH30PE3UCTOPIB. MareMaTuyHe CIOAIBAaHHS BIIXUIICHHS
TEOPETUYHO BU3HAYEHOI'O 3HAYEHHS B3a€EMHOTO 3CYBY BiJI €KCIIEPUMEHTAIBHOTO PiBHE
1,21; xoedimieHT Bapianii BigxuieHs — 22,5%.

YerBepTHil po3aiJ1 IPUCBIYEHUI BU3HAYEHHIO BHYTPIIIHIX 3yCHIIb, 1e(opMarii
Ta HanpykeHb y mapax 3ruHanux C3bK 13 BpaxyBaHHSIM BHU3HAYEHUX 3CYBHUX 3YCHJIb.
BmivB 3CyBHOro 3yCWMJUIS Ha BHYTPIINIHI 3YCHJUIA y TMepepi3ax JIOCHIIKYBaHUX
sruHannx C3BK ckiaB 0mu3bko 0,86%, 110 JOBOJUTH MOMIIUBICTh PO3PAXYHKY TAKUX
KOHCTPYKIIIH 32 METOAMKOIO JIIFOUNX HOPMATUBHUX JOKYMEHTIB.

Y 10CcKOHAIEHO PO3pPaxyHKOBY MOJIETTh 3TUHAHOTO JBOIIIAPOBOTO
CTaJIe3aT1300€TOHHOTO  €JIEMEHTY MUISXOM BpaxXyBaHHA Yy BHUXIJHUX JaHUX [0
pPO3paxyHKy T€HETHYHOI HEMHIMHOCTI (Pi3HOTO HaIpyKEeHO-Ae(HOPMOBAHOIO CTaHY
KOMITOHEHTIB KOHCTPYKIIi 0 3a0e3nedeHHs] CyMIiCHOI iX po6oTn). Jlochimkeno 4 cepii
3pa3kKiB, MO CKJIAJaNKCS 13 6-TH O0anoK mpoiaboToM 1,5 M 1 2 M; 6-T OaJIOK CTIHOBHX
IPOrOHIB MPOJBOTOM 3 M Ta 3-x OajgoK MNpoJibOTOM 8,7 M CTane3ani300eTOHHOTO
nepekputTs. Cepen BCiX cepiii BUNMPOOYBaHMX 3pa3KiB cepenHid Koe]illieHT Bapiarlii
BiTHOIIIEHHS TEOPETUYHUX 3HaUEHb Aedopmarliil Ha eKkcriepuMeHTanbH1 piBHIHA 12,5%.

[lin yac HaTypHUX BHUOPOOYBaHb IIISHKU CTalIe3adi300€TOHHOTO MEPEKPUTTS
3aralIbHOI0 IUIOMIEI0 67,5 M° i3 CAaMOHAIPY)KEHHMH CTAJICBUMHU GAJIKAMH BCTAHOBIICHO,
mo iX Hecydya 3J4aTHICTh 30uibmmiacs Ha 15,9% Tta 3a0esneueHa poboTa BCHOTO
CTaJICBOTO Tepepi3y Ha PO3TST, IO JO3BOJIKIIO 3MEHIIIUTH BUTpaTH cTau Ha 11,1%.

VY m’satomy po3aiii po3po06sieHO KOHCTPYKITiF0, eKCIEPUMEHTATBHO JOCIIIKEHO
Ta JIOBEICHO €(QEeKTUBHICTh JBOCTAIIMHOI TEXHOJOT1l BHUTOTOBJIEHHS HEPO3PI3HUX
ctaynie3anizooetonnnx T1MT. [lomepenni BuruHM OuUThil  MeopMOBaHUX KpalHIX

MIPOJILOTIB 3aMPOIOHOBAHO CTBOPIOBATH BJIACHOIO Baroro miut. Ha nepiomMy erari ciij



OEeTOHYBaTHU CEpeAHIi MpOJIT, a HAa APYroMy — KpaitHi. BumpoOyBano aBa 3pasku
HEPO3PI3HUX TPUTIPOJIITHUX TIUT JOBXKUHOKO 6 M, BUKOHAHUX IO HE3HIMHINA OmamyOIr
13 Mpo(1ITLOBAHOTO HACTUITY. 3pa3KH BIJIPI3HINCA IOBKMHAMU 3aXBaTOK OCTOHYBAaHHS,
0 JaJl0 MOXJIMBICTh JOCIITUTH PO3BUTOK MPOTHHIB y KpalHIX 1 CEepeaHbOMY
MPOJILOTAaX 3a PaXyHOK 3MIHHU dKOPCTKOCTI mepepizy Ha onopax. s AochipKeHUX TIUT
13 Koe(DIlIEHTOM 30BHIIIHBOTO apMyBaHHS 1,7%, OETOHYBaHHS CEPEIHBOTO MPOJBOTY
Ha TMEpPIIOMY €Talll CIiJ He JOBOJUTH A0 cepenHix omop Ha 1/10 mponbory. 3a Takoi
YMOBHU BHUYEPITyBaHHS JOCSITHEHHS MeXl1 Ie(QOpPMAaTUBHOCTI Ta PYWHYBaHHS B TPhOX
npoaboTax OyJie MpyU OJHAKOBOMY PiBHI 30BHIITHROTO HABAHTAXCHHS.

Po3paxyHOK camMOHampy>KeHMX HEpPO3PI3HUX  CTaJIe3allI300€TOHHUX  IUIUAT
BUKOHAHO, BUKOPHCTOBYIOUM OCHOBHI 3aJIC’KHOCT1 TEOpii CKIJIAJEHUX CTEP>KHIB, SIK1
JTAI0Th MOXJIMBOCTI BPaXOBYBaTH T€HETUYHY HEJIIHINHICTb.

Po3ryisiHyTO @JIrOpUTMHM YHCEIBHOTO CKIHUYEHHO-E€JIEMEHTHOTO MOJEIIIOBaHHS
pobotu camonamnpykenux C3BK 13 BpaxyBaHHSIM T'€HETUYHOI, KOHCTPYKTHUBHOI,
G13uyHOT Ta TEOMETPUYHOI HENHIWHOCTEH, 110 [Jal0Th YTOYHEHHS 3HA4YEHb
eKCIUTyaTalllfHUX HAMPY>KeHb B TIepepi3ax JOCIIKYBAaHUX KOHCTPYKIIIM.

Y  mocromy  po3aisii  pO3MIISIHYTO  PECYpPCOOIIaJHE  BUKOPUCTAHHS
KOHCTPYKTHUBHO1 HEJIHIMHOCTI 171l camoHanpyskennst C3bK mig yac ykpyrnHiOBaIbHOI
30ipku. Po3po06sieHO KOHCTPYKITIIO, po00Yl KPECASHHS 1 TEXHOJIOT1I0 CAMOHAIPYKEHHS
TPUKYTHOI 3aJ11300€TOHHOI KPOKBSIHOI CUCTEMHU aPKOBOI'O THIY 13 CTAJIEBOIO 3aTAKKOIO,
BUTOTOBJICHOT 3 TUTIOBUX PEOPUCTUX 3aT1300€TOHHUX TUIMT. PO3BaHTaKyBalibHI OTIOPHI
MOMEHTH, IO J03BOJISIIOTH TOJBOIOBATH MPOJIIT KPOKBSHOT CHCTEMH, 3alPOIIOHOBAHO
CTBOPIOBATH BiJ BJIACHOT Barv IUIMT, a caMe: y KapHU3HUX BY3JlaXx — 3a PaxyHOK
30UTBIIICHHS TIJIeYa Mapy CUJI BT 3aTSKKU J10 HEUTPAJIBHOI BICl CTUCHYTOI 30HH OETOHY,
a y rpeOeHEeBOMY BY3Jl — 3a pPaxyHOK BJAIITyBaHHS TpeOEHEBOro IIapHIPY HUKYE
HENTpaIbHOI BiCl CTUCHYTOT 30HH OETOHY Ta ONTUMAJILHOTO KyTa YXHIIY MOKPIBIII.

Jlo HOBHW3HM pO3pPOOKH KOHCTPYKIIIH TPUKYTHOI 3as1i300€TOHHOI KPOKBSIHOI
CUCTEMH 13 CTaJE€BOIO 3aTSDKKOIO BIAHOCITBHCS JOCIHIIKEHHS, MO-TIepIle, CTBOPEHHS
PO3BaHTAXYBAIHHUX OMOPHUX MOMEHTIB y T'peOCHEBOMY Ta KAapHU3HUX By3jax, IO-

Ipyre, BIUIMBY (QOpMH Ta PO3MIPIB pPO3paXyHKOBUX TEpepi3iB  3a1i300€TOHHUX



MOKPIBEJIbHUX Ta CTIHOBHUX MaHENed Ha 3MiHY BHYTPIIIHIX 3yCHJIb B HUX Ta, MO-TPETE,
MOJKJIMBOCTI BUTOTOBJICHHSI 3a1300€TOHHUX IUIUT KPOKBSHOI CHUCTEMH B THIIOBIH
onayOI1i, TpU3HAYEHIN JJI1 BUTOTOBJIEHHS CEPIMHUX PEOPUCTHX 3113006 TOHHUX TLITUT
MOKPUTTSA 13 TaOapUTHUMH PO3MipaMH B TiaHi 3x12 M.

KoHCTpyKTUBHY HENIHIAHICTD NiJ Yac cTBOpeHHs camoHarpyxeHux C3bK Takox
JOCITIKEHO MiJ] Yac BKIFOYEHHS B pOOOTY 13 cTaIeBUMU pepmMaMu 301pHO-MOHOJIITHOTO
MEPEKPUTTS, BIIAIITOBAHOTO IO apkoBid cxemi. [licms HaOOpy MIIHOCTI, poO3MipHE
apkoBe  30IpHO-MOHOJITHE TEPEKPUTTS  COpUMAE KOPUCHE  HaBaHTAKEHHS,
PO3BaHTAXYIOUH MPHU LILOMY CTajeBy dhepmy.

Y cboMOMYy po3aiJii JOCTII)KEHO CTBOPEHHS €KCIUTyaTalliHUX CaMOHAIPYKEHb
y C3BK kapkaciB ekciulyaTOBaHUX OyJiBeslb 13 BpaxyBaHHSIM KOHCTPYKTHBHO
HEeNIHIAHOT  iX  poOoTH. PO3MIAHYTO BIJIMB  BCTAHOBJICHHS  MIJKOCIB  MIXK
neopMOBaHUMH BiJ] BJIACHOI Baru CTajne3ali300€TOHHOTO MEPEKPUTTS  CTaJeBUMU
OankaMy Ta KOJIOHAaMHU Ha BpPIBHOBAKEHHS MPOJITHUX Ta ONOPHUX 3THHAIBHUX
MOMEHTIB y Oankax. HeBpaxyBaHHA MOYaTKOBOrO J€(POPMOBAHOIO CTaHy OajoK Ja€e
NOXMOKY pe3yJIbTaTiB BU3HAUYEHHS PO3PaXyHKOBOTO 3TMHAJIBHOIO MOMEHTY 10 27%;
CTpUIM TPOruHy — A0 25%. TakoX IOCHIIKEHO KOHCTPYKTHBHO HENIHIAHY poOOTY
CTaJIe3a11300€TOHHOTO MEPEKPUTTS TIPU HEPIBHOMIPHUX MPOCITAHHIX OCHOB CYMIMKHUX
KoJioH. HeBpaxyBaHHs 3a30py MK MiJKOCAMH MIACHJICHHS Ta CTAJIEBUMH OallkaMu
NEPEKPUTTS, BIAIITOBAHMMHU IO PO3PI3HINA CXEMi, 3aBUILYE PO3PAXYHKOBI 3HAUEHHS
3TUHAJIBFHOTO MOMEHTY /10 56%, a npu Hepo3pi3Hiil cxemi 6anok — 10 54%. BiamosinHo
BEJIMYMHY CTPUIM MPOTMHY TaKe HEBpaxyBaHHs 3aBUIlye Yy 2,14 pasu mpu po3pi3Hii
cxemi 0anok Ta 10 38% mpu HEPO3pI3HIN CXEMI.

Takox po3po0JIeHO KOHCTPYKTHBHI 3ax0au camoHanpykeHHs: ctBopeHux C3BK
T Yac IMACHJICHHS IMOIIKO/HKEHUX €JIEMEHTIB, a caMme ITJ Jac IJACHJICHHS CTaJeBHUX

KOJIOH OETOHYBAaHHSAM Ta 3a11300€TOHHUX KOJIOH IMiJICUIICHUX CTaJIeBOI 000MMOIO.

KawuoBi ciaoBa: crane3ani3o0€TOHHI  KOHCTPYKIIi, HediHIHHA po0OoTa,
MOTIepe/IHI ~ HAIMpPY>KEHHS, CaMOHAIPYXKEHHS, HaIpy>KeHO-Ie(hOpPMOBaHHUI  CTaH,

PO3paxyHOK, TPOCKTYBaHHs, BATOTOBJICHHS, €KCILTyaTallisl.



ABSTRACT

Hasenko A.V. Self-stressed Steel Reinforced Concrete Structures. — Qualifying
scientific work on manuscript rights.

Dissertation for obtaining the scientific degree Doctor of Technical Sciences in
the specialty 05.23.01 — building constructions, buildings and structures (19 -
architecture and civil engineering). — National University «Yuri Kondratyuk Poltava
Polytechnicy, Poltava, 2023.

The introduction substantiates the relevance of the problem to be solved,
formulates the goal, task of the research, scientific novelty and practical significance of
the obtained work results, provides information about the personal contribution and
approval of the dissertation materials, presents its general structure and scope.

The first chapter of the dissertation analyzed and systematized engineering
design methods and measures for creating prestressing in the components of steel-
reinforced concrete structures, revealed methods of their self-stressing and working
schemes’ optimization, which made it possible to develop new structures and methods
of such structures’ self-stressing. The methods of steel-reinforced concrete structures’
prestressing are divided into groups depending on the type of deformations on and the
shape of the section. For bent steel-reinforced concrete structures of solid cross-section,
they are: arrangement of external steel tensioners, stretched by self-adjusting systems;
development of the technology of non-separable prefabricated monolithic structures
multi-stage creation using their own weight; replacement of the upper compressed shelf
from steel to reinforced concrete; clarification of valid calculation schemes. For bent
spatial steel-reinforced concrete structures: variation of compressed reinforced concrete
slab and stretched steel sprengel system geometry; development of manufacturing and
installation stages. For compressed steel-reinforced concrete structures: use of self-
stressing cement or centrifugation during the concrete core production. During the
multi-stage technology of prestressed structures’ creation and operation, such types of
nonlinearities as genetic, geometric, structural and physical occur.

In the second chapter, further development of the resource-saving effort

redistribution in the load-bearing buildings’ elements research was carried out, on the



basis of experimental tests’ new results and numerical modeling, with the aim of
effectively creating it by self-stress in steel-reinforced concrete structures. It has been
proven that in the process of adjusting the forces in steel-reinforced concrete structures,
an additional increase in the reinforcement coefficient by no more than 20% increases
their bearing capacity by up to 70%, and stiffness by up to 2.5 times. By changing the
calculation scheme and cross-section in the process of creating self-stressing steel-
reinforced concrete structures without changing the reinforcement ratio, an increase in
their bearing capacity and stiffness is achieved by 1.4 and 1.82 times, respectively. For
steel-reinforced concrete structures with an optimized cross-section by replacing the
compressed steel shelf with a concrete one or by optimizing the topology and pitch of
the holes in the wall of the steel element, the load-bearing capacity and stiffness are
provided at the same level with a simultaneous reduction of the reinforcement
coefficient up to 35%.

During the operation of building structures, the damages accumulation can lead to
an undesirable forces redistribution, which must be detected during inspections of
the operated building structures’ technical condition.

The efforts redistribution between the components of building structures is
possible only if they are compatible with each other. This explains the relevance of
research into the shape and size of anchoring means for steel and concrete parts
combination in steel-reinforced concrete structures.

In the third chapter, the geometric nonlinearity that occurs during two-layer
steel-reinforced concrete rod bending is taken into account by the shear force in the
contact seam between the reinforced concrete and steel rolling parts. The shear force in
the contact seam is determined according to the differential equations of the composite
rods theory with refinement of the contact seam compliance coefficient by taking into
account the actual stiffness of the connecting means (anchors) and the deformability of
concrete in the area of contact with the anchors using an iterative method.

A numerical comparison of linear and concentrated shear forces distributions for
four series of steel-reinforced concrete beams loaded with three types of loads was

performed. In three series, the anchoring means were made flexible; in the fourth series



the anchoring means were rigid. The beams had a single-span hinged abutment scheme.
An external load is one or two symmetrically located forces or uniformly distributed
load. According to the results of the experiment, the mutual displacement was
determined by multiplying the difference in the relative deformations obtained from the
readings of the electro-tensile resistors glued next to the contact seam on the steel and
concrete parts, by the distance from the center of the beam to the location of these
electro-tensile resistors. The mathematical expectation of the deviation of the
theoretically determined the mutual shift value from the experimental value is 1.21; the
deviations coefficient of variation is 22.5%.

The fourth chapter is devoted to the determination of internal forces,
deformations and stresses in the layers of bent steel-reinforced concrete structures,
taking into account the determined shear forces. The shear force influence on the
internal forces in the cross-sections of the investigated bent steel-reinforced concrete
structures amounted to about 0.86%, which proves the possibility of calculating such
structures according to the methodology of current regulatory documents.

The calculation model of a bent two-layer steel-reinforced concrete element has
been improved by taking into account the initial data for genetic nonlinearity calculation
(different stress-strain states of the structural components to ensure their compatible
operation). 4 series of samples consisting of 6 beams with a span of 1.5 mand 2 m; 6
beams of wall spans with a span of 3 m and 3 beams with a span of 8.7 m, covering a
public building with a total area of 67.5 m?, were investigated. The average coefficient
of variation of the ratio of relative deformations’ theoretically obtained values to
experimental ones is 12.5% among all series of tested samples.

During field tests of a steel-reinforced concrete floor section with an overall size
of 7.5x9 m with self-stressing steel beams, it was established that their bearing capacity
increased by 15.9% and the tensile operation of the entire steel section was ensured.

In the fifth chapter, the design was developed, the effectiveness of the two-stage
technology for uncut steel-reinforced concrete slabs’ production was experimentally
investigated and proven. Preliminary bends of more deformed extreme spans are

suggested to be created by the weight of the slab and the manufacturing technology. At
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the first stage, the middle span should be concreted, and at the second - the outer ones.
Two samples of uncut three-span reinforced concrete slabs with a length of 6 m, made
on a fixed formwork made of profiled flooring, were tested. The samples differed in the
lengths of the concreting grips at each stage, which made it possible to investigate the
development of deflections in the extreme and middle spans due to the change in the
stiffness of the cross section at the supports. It has been experimentally proven that for
the studied slabs with an external reinforcement ratio of 1.7%, the concreting of the
middle span at the first stage should not be brought to the middle supports on 1/10 of
the span. Under this condition, the load-bearing capacity and deformability will be
exhausted in three spans at the same level of external load.

The calculation of self-stressed uncut steel-reinforced concrete slabs is performed
using the main dependencies of composite rods theory, which make it possible to take
into account genetic nonlinearity.

Algorithms for numerical finite-element modeling of self-stressed steel-
reinforced concrete structures, taking into account genetic, structural, physical and
geometric nonlinearities, which provide clarification of the values of operational
stresses in the studied structures cross-sections, are considered.

In the sixth chapter, the resource-saving use of constructive nonlinearity for self-
tension during the steel-reinforced concrete structures bulk assembly is considered. The
design, working drawings and self-tensioning technology of a triangular reinforced
concrete rafter system of the arch type with a steel tie, stressed by the reinforced
concrete slabs own weight by creating unloading support moments, which allows
doubling the span of the rafter system using typical ribbed reinforced concrete slabs,
have been developed. Pre-stressing is created in the eaves nodes of reinforced concrete
slabs due to the increase in the arm of the force pair from the tightening to the neutral
axis of the compressed concrete zone and in the ridge node due to the arrangement of
the ridge hinge below the neutral axis of the compressed concrete zone and the optimal
angle of the roof slope.

The novelty of triangular reinforced concrete rafter system structures with steel

braces development includes research, firstly, the creation of unloading support
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moments due to the adjacency of steel braces in the reinforced concrete half-panels
eaves nodes with eccentricity and the arrangement of two half-panels combination ridge
node with eccentricity, secondly, the influence of the shape and dimensions of the
calculated cross-sections of reinforced concrete roof and wall panels on the change of
internal forces in them and, thirdly, the possibility of manufacturing reinforced concrete
slabs of the rafter system in a typical formwork designed for the production of serial
ribbed reinforced concrete slabs with overall dimensions in plan 3x12 m.

Constructive nonlinearity during the self-tensioned steel-reinforced concrete
structures creation was also investigated during the inclusion in the work with steel
trusses of a prefabricated monolithic floor arranged according to the arch scheme.

In the seventh chapter, the creation of operating self-stresses in steel-reinforced
concrete structures of the operated buildings’ frames is investigated, taking into account
their structurally nonlinear operation. The effect of installing braces between steel
beams and columns deformed by the self-weight of the steel-reinforced concrete floor
on the balancing of span and support bending moments in the beams is considered. Not
taking into account the initial deformed state of the beams gives an error in the results
of determining the calculated bending moment up to 27%; deflection of arrows — up to
25%. The structurally nonlinear operation of the steel-reinforced concrete floor with
uneven subsidence of adjacent columns’ foundations was also investigated. Not taking
into account the gap between the reinforcement braces and the steel beams of the floor,
arranged according to the hinge scheme, overestimates the calculated values of the
bending moment up to 56%, and in the case of a continuous beam scheme — up to 54%.
Such a failure to take into account overestimates the value of the deflection arrow by
2.14 times with a hinge scheme of beams and up to 38% with a continuous scheme.

Constructive measures of steel-reinforced concrete structures’ self-tension during
the strengthening of damaged elements, namely during the strengthening of steel
columns with concreting and reinforced concrete columns reinforced with a steel
bracket, have also been developed.

Keywords: steel-reinforced concrete structures, non-linear work, preliminary

stress, self-stress, stressed-deformed state, calculation, design, production, operation.
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BCTYII

AkTyanbHicTb TeMu. CydyacHe OyAIBHUIITBO Hapa3i OXOILIIOE SK HOBI, TakK 1
HEBIJIKJIATHO HEOOXiHI BiJHOBIIOBAJIbHI, BHKJIMKAaHI BOEHHUMH isIMH, pOOOTH Ha
00’€KTax TPOMAACHKOI Ta BHUPOOHMYOI 1HPpACTpyKTypu VYKpainu. BinmnosigHo,
OYIIBHUIITBO MOTpeOye EKOHOMIYHMX HECY4YMX KOHCTPYKIIM 13 BHUCOKHM pPIBHEM
HAJIMHOCTI, J>KMBYYOCTI Ta peMmoHTompuaatHocTi. [lepepaxoBaHuM BHUMOTaM
BIJIMOBIAIOTH CTaJI€3a11300€TOHHI KOHCTPYKITi.

Crane3ani3o0eToH € OTHUM 13 €(PEKTUBHUX THUITIB KOMIJIEKCHUX KOHCTPYKTHBHHUX
eleMeHTIB. SIK BiJJOMO, BIH MO€JHYE CTajeBl MpoKaTHI mpodiii 13 3a11300€TOHOM, B
SAKOMY € CTpUXKHEBE apMyBaHHS. Taki KOHCTPYKIII CTBOPIOIOTHCS SIK IMiJl 4YaC HOBOTO
MPOEKTYBAaHHS, TaK 1 MiJ Yac MiACUICHHS MOIIKOMKCHUX 3a11300€ TOHHUX KOHCTPYKITIN
CTaJICBUM IPOKATOM, a CTajieBUX — OeToHyBaHHsAM. [lin 9yac mificUiieHHS aKTyaJlbHUM
MUTaHHSM € BKJIIOYEHHS B pOOOTY ICHYIOYO1 KOHCTPYKIIIi €JI€MEHTIB IMiICUIIEHHS, TOOTO
CTBOPCHHSI ITOTIEPEAHIX HANPY>KCHb B €IEMEHTAX T1CHIICHHS.

OpHniero 13 mepeBar 3acTOCYyBaHHS CTalIe3al11300€TOHY € MOXJIMBICTH CTBOPEHHS
3a JOTIOMOT'OI0 HhOT'O HEPO3PI3HUX CTATHYHO HEBU3HAUCHUX PO3PAXYHKOBHX CXEM, IO
MaroTh 3HAYHO BHINUNA PIBEHb KMBYYOCTI 3a CTAaTUYHO BHU3HA4eHI cxeMu. Lsg mepeBara
JI03BOJISIE PETYIIIOBATH HAMPYKEHO-Ie(hOPMOBAHHM CTaH, TOKPAIIUTHA HECYUY 37aTHICTh
1 JKOPCTKICTh OyNIBEJIbHOI CUCTEMHU Ta, SIK PE3YJIbTAT, 3MEHIIUTH BUTPATH MaTepialiB,
MOKPAIIUTA eKCIUTyaTalliiHl XapaKTepUCTUKHA 1 IMJABUIUTH HAIIMHICTD KOHCTPYKIIIH
MiJ] 9ac aBapifHMX HABAHTAKCHb BHUKJIMKAHWX BIUIMBAMH TEXHOTEHHOTO XapakTepy.
[lepepo3noin 3ycuib B CTAaTUYHO HEBU3HAYEHUX CHUCTEMax MPU HaJleKCILTyaTaIlliHUX
HABAHTAKEHHAX TEXHOTCHHOIO XapakTepy MPU3BOAUTH 1O CYTTEBUX HEIMPYKHUX
nedopmailiii, BHUKIMKAHUX YTBOPEHHSM TPIUIMH Y PO3TATHYTIA 30HI OETOHY,
MOPYIICHHSM 34YEIUICHHS CTaJIeBOrO MPOKATy 3 OETOHOM, MOB3YYICTIO OETOHY TOIIIO.
[Tpu po3paxyHKy Ha I1i HaBaHTaKEHHS BapTO BPaXxOBYBATH IUIACTHYHI XapaKTEPUCTUKH
cTaji 1 0ETOHY MITYYHO MEPEPONOIUISIIOUH 1 PETYIIOYH 3YCHUIIIS B HUX.

[Tonepenne HampyXeHHS € OJHUM 13 OCHOBHHMX IUIAXIB IMiJBUIIEHHS
¢EeKTHBHOTO PETYJIIOBaHHS 3yCWJIb B HECYYHMX KOHCTpYKIisX. Hampukian,

30UTBIITYIOYHM  TPITMHOCTIMKICT 3allI300€TOHHUX KOHCTPYKIIIA, BOHO 3a0e3medye
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MOXKJIUBICTh TIEPEKPUTTS HHUMH BEJIHUKHX TNPOJBOTIB Tomo. [IpoTe momepenHbo
HaANpy>KeH1 KOHCTPYKIIIi, sIKI BUITYCKAIOThCS MiAMPHUEMCTBAMU OyAIBENbHOI 1HAYCTPII, €
Jy’)K€ €HEpProEMHUMH 3a PAXyHOK 30UIbLIEHUX BUTPAT Ha iX BUTOTOBJIEHHS, L0 B
YMOBaxX Cy4aCHOTO PHUHKY 3 AC(IIIUTOM EHEpPropecypciB OOYMOBIIOE IXHIO BHCOKY
BapTicTh. CTBOPEHHS IOYATKOBUX HAIpPYKEHb Yy OYJIBEIbHUX KOHCTPYKIISX BiJa iX
BJIACHOI Barv 3HAYHO CIPOIIYE IMPOIEC IONEPEAHHOr0 HAMPYKEHHS 32 PaXyHOK
HENOTPIOHOCTI BUTpAT Ha JOJATKOBI 3aXO0AM Ta MpHUCTOCyBaHHS. Tak, momepenHi
HaIPY>KEHHA B 1IbOMY BHUIIQJKy MOJIHUBO CTBOPUTH 32 PAaxXyHOK BAAJIO MiAiOpaHUX
pPO3MIpiB BY3/IB YW CIEMIAIBHO PO3pPOOJIEHOI TEXHOJOTIi CTBOPEHHS (BUTOTOBIICHHS,
YKPYIHIOBAJIbHOT 301pKM 4YM MOHTaxy) OyIIBEJbHUX KOHCTPYKU1HA. CTBOpEHI Takum
YUHOM TMOMEpEeAH] HaNpy>XEHHS B €JIEMEHTaxX OyMiBeJbHUX KOHCTPYKIINA aaii
HA3UBATUMYTHCS «CAMOHATPY>KEHHIM.

TakuMm 4MHOM, CTBOPEHHS MOIMEPEIHIX CaMOHAIPYKEHb y CTae3ali300€TOHHUX
koHCTpyKIisix (C3BK) Ta po3poliieHHS TEOpEeTUYHOTO amapaTry iX BpaxyBaHHS B
MOYATKOBUX YMOBaX pO3PaxXyHKy, € AKTyaJbHOI MNpPo0JEeMOI0, Ma€ TEOPETUYHE
3HAUEHHA 1 TPAKTUYHE 3aCTOCYBAaHHS IMPU MPOEKTYBaHHI HECY4YMX KOHCTPYKIIiH
OyaiBeNnb 1 CHOpPYA, TaKUMX K KOJIOHW, OQJIKM, IUIUTU MEPEKPUTTS TOILIO, Ta IpPH
M1JICUJICHH] MOIIKOHKEHUX aHATIOTTYHUX KOHCTPYKIIIH.

3B’8130k po0OTH 3 HAYKOBHMM NpPOrpamMaMu, NUTAHHAMH, TemMaMHu. Tema
JYcepTallii BIJIMOBIA€ Cy4YaCHUM HampsMaM HayKOBO-TEXHIYHOI TOJITHKU JIEPHKABU
10/10, €HEProe(EeKTUBHOCTI Ta PECcypco30epeKeHHs, B TOMY 4YHCIl Yy OyiIBHHIITBI,
srigHo  posmopsypkeHHss KMY  Bim  17.12.2008 p.  Ne 1567-p «IIpo mnporpamu
MIJBUIIICHHSI €HEProe(EeKTUBHOCTI Ta 3MEHILICHHS CIOXXUBAHHS EHEPropecypciB» Ta
3akony Ykpaiau Big 11.07.2001 p. No 2623-I11 i3 3minamu Bix 12.01.2023 p. Ne 2859-
IX «lIpo mnpiopuTeTHi HampsMU PO3BUTKY HAYKHM 1 TEXHIKW»; BIPOBAIHKCHHS
HOPMATUBHUX JOKYMEHTIB, TapMOHI30BaHUX 13 €BPOIMEHUCHKUMHU 3T1IHO TOCTAaHOBHU
KMV Big 23.05.2011p. Ne 547 «IIpo 3atBepmkenns I[lopsinky 3acTocyBaHHS
OyIIBEILHUX HOPM, PO3pPOOJICHHX HA OCHOBI HAIlIOHAJLHUX TEXHOJOTTYHHMX TPAJUIIIH,
Ta OyIIBeIbHUX HOPM, TapMOHI30BaHMX 3 HOPMATUBHUMU JOKyMEHTaMU

€pporeiickkoro Coro3y»; peryiatoBaHHs MUTaHHS OpraHi3ailii OI[iHIOBAHHS TEXHIYHOTO
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CTaHy Ta BUKOHAHHS MEPIIOYEPTOBUX POOIT 3 BIMHOBIEHHS IMONIKOKEHUX BHACIIIOK
OoroBux il OyaiBens Ta cropyn 3rigHo moctanoBu KMV Bin 19.04.2022 p. Ne 473
«Ilopsimok BUKOHAHHS HEBIAKIAQAHUX POOIT OO JIKBiAAIii HACIIAKIB 30poitHOT
arpecii P®, moB’s3aHMX 13 TOMIKO/DKEHHSM OyAiBeTh Ta CHOPYa» Ta Hakazy
MiHicTepcTBa PO3BUTKY Tpomaj Ta TepuTopid Ykpainu Bim 28.04.2022 p. Ne 65
«Metoauka oo6cTekeHHs OyAiBesb Ta CIOPY/I, MOIMIKOKEHUX BHACIIIOK HAa/I3BUYAHUX
CUTYyaIliil, 00MOBHX il Ta TEPOPUCTUUHUX AKTIBY.

Po6oTta BuKkOHaHa B paMKax AEepKOIOHKETHUX AOCHiIHUX TeM y HamioHansHOMY
YHIBEPCHUTETI «ITonTaBceka MOJIITEXHIKA iMeHi1 Opis Kongpatrokay:
«BucokoedeKkTrBHI1 CTane3ani300eTOHHI Hecyul KOHCTPYKIII1 KapKaciB
OaraTomoBepXoBHX OyiBeab» (IepkaBHHE peectpariiiauii Homep 0115U002418),
«PecypcoeKOHOMHI TEXHOJIOT1T BIJHOBJICHHS 1 PEKOHCTPYKIIIi )KUTIOBUX, TPOMAJICBKUX
BUPOOHMUYMX OyJliBENIb Ta 3aXUCHUX CHOPYA IMBUIBHOI OOOpOHM» (Iep KaBHUMN
peectpamitauit - Homep 0116U002567), «KomiuiekcHI KOHCTPYKTUBHI — pIllIEHHS
3a0€e3MeUeHHs] €eHEpProe()eKTUBHOCTI IPOMAJACHKUX OY/IBEJIb B YMOBAX €BpPOIHTErparlii»
(nepxaBuuit peectpamiitauit Homep 0118U001097), «EHeproedekTHBHI KOHCTPYKTHUBHI

pilIEHHS €JIeMEHTIB OyiBenby» (IepkaBHUM peectpauiinuii Homep 0121U109497).

Hany poboTy po3nouaTo mij KepiBHUITBOM [I.T.H., mpod| Ctoposxenka JI.1.,| skwuit

CTBOPMB Ta TOHaJ 35 poKiB OYOJIOBaB HAYyKOBY IIKONY «JlocmikeHHs Ta
BIPOBA/PKCHHS B OYJIIBHUIITBO CTaJIe3a11300€TOHHUX KOHCTPYKIiiy y HaiioHansHOMY
yHiBepcuteTi «IlonTaBcbka nomitexHika imeHi FOpis Kongpartiokay.

Metow po0dOTH € BUPINIEHHS AaKTyaJbHOI HAyKOBO-TEXHIYHOI MpoOsieMH
pPO3paxyHKy, IPOEKTYBaHHS 1 BUTOTOBJIEHHS PECYPCOCKOHOMHHUX CaMOHANpPYKEHUX BiJl
BJIACHOI  Bard, KOHCTPYKTHUBHUX OCOOJMBOCTE Ta TEXHOJIOT1M  CTBOpEHHS
CTaJIe3a11300€TOHHUX KOHCTPYKIIIH.

JIJ1st TOCSITHEHHS TIOCTABJICHOI METH c(POpMYJIbOBaHI Ta BHPIIIECHI TaKi OCHOBHI
3aBAAHHSA J0CJIIIKEHHS:

— MpOoaHaNII3yBaTH 1HKEHEPHO-KOHCTPYKTOPCHKI METOJIM Ta 3aXOJId CTBOPEHHS
MOTIEPEIHIX HAMpyXeHb B KOMIIOHEHTaxX CTajie3ai300€TOHHUX KOHCTPYKINH 3

BUJIIJICHHSM METO/IIB Ta 3aXO0/[1B CAMOHAIPY>KEHHS TaKMX KOHCTPYKITIH;
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—  JIOCIIIIUTH PECYPCOOIIATHICTh MEPEPO3MOIITY 3YCUIb Y HECYUUX €IeMEHTaxX
OyaiBenb 3 METOK e(EeKTUBHOrO HOro CTBOPEHHS CaMOHAIPYXEHHSIM Yy
CTase3a11300€ TOHHUX KOHCTPYKITISX;

— PO3MIAHYTH METOJM BHU3HAYEHHS BHYTPIIIHIX 3YCUJIb Yy IIapax 3TMHAHOIO
CTaNe3ai300€TOHHOTO  CTepXHS 13 BpaxyBaHHSM TE€OMETPUYHOI  HENIHIHHOCTI
(bakTH4YHOT KOPCTKOCTI 3ac001B 3B’SI3Ky) Ta IpoaHai3yBaTH pIBEHb i1 BIUIMBY Ha
HaIpy>KEeHO-1ePOPMOBAHUN CTAH CTEPIKHS;

—  PO3BUHYTH PO3paxyHKOBY MOJIENb 3TUHAHOTO JBOIIAPOBOTO
CTaJIe3a11300€TOHHOTO €JIEMEHTY, BpaxyBaBIIM TCHETHUYHY HENIHIHHICTH B IPOIEC]
HOr0 CTBOPEHHS;

— PO3MIAHYTHM ICHYIOYl MpOrpaMHlI KOMIUIEKCH CKIHYEHHO-€JIEMEHTHOIrO
MOJICJIFOBAHHSI KOMITO3UTHHUX OYJIBEJIbHUX KOHCTPYKIIM II0J0 BpaxyBaHHs (PI3UYHOI,
r€OMETPUYHOI, KOHCTPYKTUBHOI, TCHETUYHOT HEIIHIMHOCTE! MPU caMOHANpy>KeHH;

— pO3pOOUTH KOHCTPYKIlIi, poOOYl KPECICHHS 1 TEXHOJIOTII0 CaMOHAIPYyKEHHS
KOMITOHEHTIB CTaje3a1i300€ TOHHUX KOHCTPYKIIIH;

— TPOBECTH €KCIIEPUMEHTAJIbH1 BUIIPOOYBaHHS cCaMOHaIpy>KeHUX
CTae3a11300€TOHHUX KOHCTPYKI[iM, JOBIBIIA €(EKTUBHICTH PO3POOJECHUX METOMIIB
caMOHAaNpy>KeHHs Ta BUSBUBIIM OCOOJIMBOCTI iX HAPYKEHO-1€(OPMOBAHOTO CTaHY;

— BHOPOBAaIUTH €QEKTUBHI PIMICHHS CAMOHANPYXEHHS CTale3a1300€TOHHUX
KOHCTPYKIIiH B HOBE OY/IIBHUIITBO Ta 1] 4YaC PEKOHCTPYKIIi ICHYIOUUX OyiBEb.

O0’exkT pocaigKeHHs: — poOOTa CcaMOHANpPYXEHUX CTajae3aai300€TOHHHUX
KOHCTPYKITIH.

IIpeaMer gocaigxeHHs — HaNpy>XeHO-Ae(OPMOBaHHUI CTaH Ta HECyYa 3/aTHICTb
cCaMOHAMNpPYKEHUX CTaae3ai300€TOHHMUX KOHCTPYKITIH.

Buaun nedopmariiii, skl po3TIsIarOThCA MM Yac JOCHIDKCHHS HaIpyKeHO-
ne(opMOBaHOTO CTaHy CaMOHANPYXKEHHX CTaje3ali300€TOHHUX KOHCTPYKIH abo iX
€JIEMEHTIB — CTUCK, PO3TST, 3CYB, 3TUH Ta CYKYIHICTh BKa3aHUX MPOCTUX BUJIIB.

MeToau AOCJiZKEHHSI: METOAM TMOPIBHUIBHOTO aHali3y; METOAM MEXaHIKU
ne(opMIBHOTO TBEPAOTO TUIA; EKCIMEPUMEHTAIbHI METOAM JOCHIKEHHS PpOOOTH,

HaIpPY>KEeHO-1e(POPMOBAHOTO CTaHy, MIIHOCTI Ta Je()OPMATHUBHOCTI KOHCTPYKIIIH;



31

METOJI CKIHUEHHHUX EJIEMEHTIB JJIi YMCEIbHOTO MOJENIOBAHHS POOOTH KOHCTPYKIIIN;
METOJIM MaTeMAaTUYHOI CTATUCTUKH.

HaykoBa HOBH3HA OTPMMAaHUX Pe3yJIbTATIB MOJSTA€ B HACTYITHOMY:

— BIEpIIE MPOAHATI30BAHO Ta CHUCTEMATH30BAHO 1H)KEHEPHO-KOHCTPYKTOPCHKI
METOAM 1 3aX0Iud  CTBOPEHHS TMOMEpEAHIX  HampyXkeHb B  KOMIIOHEHTax
CTaje3a11300€TOHHUX KOHCTPYKI[iH, 110 J03BOJMIO PO3POOUTH HOBI KOHCTPYKIII Ta
METOJIM CAaMOHAIPYKEHHS TAKUX KOHCTPYKIIIH;

— JiCTaqy  TMOMAANBIIOr0  PO3BUTKY HAa OCHOBI  HOBHX  pE3yJIbTaTiB
EKCIIEPUMEHTAJIbHUX BHUINPOOYBaHb Ta YHCEIBHOIO MOJEIIOBAaHHS JOCIIIHKCHHS
PECYpPCOOIIATHOCTI MEPEPO3NOALTY 3yCHUIb Y HECYUUX €JeMEeHTax OyiBeib 3 METOIO
JIAOBOTO MOr0 CTBOPEHHS CAMOHAIPYKEHHSAM Y CTale3a11300€TOHHUX KOHCTPYKIIISX;

— HaOyB MOJAJIBUIOTO PO3BUTKY METOJ BU3HAUEHHS BHYTPILIHIX 3YCHIb Y
miapax 3TMHAHOTO CTale3ali300€TOHHOIO CTEpPKHSA 13 BpPaxyBaHHSIM TIE€OMETPHYHOL
HETIHIMHOCTI — (DaKTHUYHOI JKOPCTKOCTI 3B'SI3KIB 3CyBY (@HKEpPIB) 3 YTOUYHEHHSM
KpalloBUX yMOB iX 3aKkpillJIEHHS B O€TOHHOMY IIapi Ta >KOPCTKOCTEH 3'€IHYBalIbHHUX
11apiB;

— BJOCKOHAJEHO  pO3PaxyHKOBY  MOJENIb  3TMHAHOIO  JIBOIIAPOBOIO
CTaJIe3aT1300€TOHHOTO E€JIEMEHTY, SIKa Ja€ MOJKJIMBICTh BPaxXOBYBAaTH Y PO3PAXyHKY
TEeHETUYHY HENIHIMHICTh — PI3HUNA HapyKEeHO-1e(POPMOBAHUNM CTaH KOMIIOHEHTIB
KOHCTPYKIIi 0 3a0e3ne4eHHs CyMiCHO1 iX po0oTH;

— HaOynu TOJNAJBIIOTO PO3BUTKY AQITOPUTMH  YHCEJIBHOTO  CKIHYEHHO-
€JIEMEHTHOIO  MOJEIIOBAHHS  pOOOTH  CaMOHANPYXKEHUX  CTalle3ali300€TOHHUX
KOHCTPYKIIH 13 BpaxyBaHHSIM (DI3UYHOT, TEOMETPUYHOI, KOHCTPYKTUBHOI Ta T€HETUYHOT
HEJIIHIMHOCTEN;

— BIEpIIE PO3pOOJICHO TEXHOJOTIK0 CaMOHAIPYXEHHS Ta METOJU PO3PaXyHKY
CTae3a11300€ TOHHUX KOHCTPYKIIIH, 30Kpema:

* CcTajeBuX OaJlOK CTane3ali300eTOHHUX TMEPEeKPUTTIB Ta CTaIe3aT1300€TOHHUX

MIPOTOHIB, HATIPYKEHUX MOTMEPEAHIMU MPOTUIICKHO EKCIUTyaTaI[iliHUM BUTHHAMU;

* HEpPO3pI3HUX O0araTONMPOJIITHUX CTaJeBUX KOHCTPYKIINA CTane3ani300eTOHHUX

MEPEKPUTTIB, HAMIPYKEHUX BIACHOIO Baror0 MOHOJIITHOI 3a11300€TOHHOI TIJTUTH;
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* TPUKYTHOI 3alli300€TOHHOI KPOKBSIHOI CHUCTEMH apKOBOTO THUIy 13 CTaJeBOIO
3aTSDKKOF0, HAMPY KEHOT BIIACHOIO BAarolo 3a1i300€TOHHUX ILTUT;
* EeKCIUIyaTOBaHUX IMIJICWIIOBAHUX IIJIKICHOIO CHCTEMOIO CTajie3a11300€TOHHUX

NEPEKPUTTIB, HAIIPYKEHUX BIACHOIO Barol0 MOHOJIITHOI 3a/11300€TOHHOT INTH;

— BIEpIIE Ha OCHOBI HOBUX PE3YyJbTATIB EKCICPUMEHTAILHUX Ta HATYypHUX
BUIIPOOYBaHb BUSBICHO MEX1 KOEQIIIEHTIB e(PEeKTUBHOCTI pO3POOICHUX KOHCTPYKIIIN
Ta TEXHOJIOTIA CaMOHAIpY»KEHHs (30KpeMa, BIACHOIO Baroro, 3a JOMOMOIOI0 SIKOT
CTBOPIOIOTHCSI PO3BAHTAXKyBajbHI OMOPHI 3TMHAJIBHI MOMEHTH) CTajie3aji300€TOHHHUX
KOHCTPYKIIif; BHUSABICHO OCOOJIMBOCTI  Hampy>KeHO-AeOPMOBAHOTO CTaHy Ta
pyWHYBaHHS AOCIIHKEHUX KOHCTPYKITIH.

JIoCTOBipHiCTH T2 OOIPYHTOBAHICTH Pe3yJIbTAaTIiB 320€311€YEHO BUKOPUCTAHHIM
]l Yac TEOPETUYHUX JOCITIDKEHb (PyHIaMEHTaIbHUX 3aKOHOMIpHOCTEH OyaiBENbHOI
MEXaHIKH, OTIOPY MartepiajiB, METO/IB PO3PaXYHKY CTane3ali300€TOHHUX KOHCTPYKIIiH
13 BpaxyBaHHSIM II0YaTKOBHUX HAIMPYKCHb, CIIBCTABJICHHIM OTPHUMaHUX JaHUX 3
EKCIIEpUMEHTAJIbHUMU pe3yJIbTaTaMU, SK BJIACHUMH, TaK ¥ 1HIIUX JOCIHIIHUKIB, Y TOMY
YUCIIl 3aKOPJOHHUX, JAHUMH YUCEIBLHOIO JOCIIKEHHSI pOOOTHU TPUBHUMIPHUX MOJICIICH
KOHCTPYKIiH, a TAKOK CTATUCTUYHOIO OOPOOKOIO OTPUMAHUX PE3yJIbTaTIB.

IlpakTuyHe 3HAYeHHS  OTPUMAaHUX  Pe3yJbTATIB  MIATBEPIKYETHCS
BIIPOBA/DKEHHSIM PE3yJbTaTiB poOOTHM TMpU po3poOLl HOPMATUBHHUX JTOKYMEHTIB,
30kpeMa aonatky A «I'paHuuni 3HadeHHs Aedopmarliii OCHOB 1 (PYHIaMEHTIB CIIOPY/]
npu HoBoMy OyniBHUIITBI JIBH B.2.1-10:2018 «OcHoBu 1 ¢yHIameHTH OyIiBENb Ta
copya. OcHOBHI nonoxeHHs». Kpim 1poro:

— pe3yibTaTH JOCHIKEHb JIO3BOJWIM BUKJIACTH TMPAKTU4YHI 1H)XXKEHEPHI
METOJMKH PO3PAXYHKY, TMPOEKTYBaHHS Ta BHU3HAYEHHS pAaIllOHAIBHUX MapaMeTpiB
CaMOHANpPYXEHUX CTaNe3al1300€TOHHUX KOHCTPYKLIM, IO CHpPHUSE IUPIIOMY iX
BUKOPHCTaHHIO;

— Ha OCHOBI BUBYEHHS 3aKOHOMIPHOCTEH pOOOTHM 1 BIUIMBY PI3HOMAHITHHX
(dakTOpiB KOHCTPYIOBaHHS, BHUIOTOBJEHHS Ta eKCIUIyaTallli CaMOHAMNpyXeHUX

CTaJIe3aT1300€TOHHUX KOHCTPYKIIIH, 3ampOornoOHOBaH]1 iX HOBI KOHCTPYKTHBHI PIIICHHS,
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10 320€3MevyI0Th PIBHOMIIHICTh CUCTEMH, TPH 3 SIKUX 3aXHUIICHI MaTeHTaMu Y KpaiHu
Ha KopucHy Mozaenb NoNe 67776, 75554 1 112604;

— JioBeleHa e(EeKTUBHICTh, TEXHOJIOTIYHA Ta EKOHOMIYHA JOIUIBHICTD
BUKOPUCTAHHS CaMOHANPYKEHUX CTaNe3ali300€TOHHUX KOHCTPYKIIA IUIAXOM  iX
BIIPOBA/KEHHSI B 00’€KTax HOBOrO OYIIBHHUIITBA Ta MiJl YaC PEKOHCTPYKIIT 1CHYIOUHX
OyJiBeNb, pealli30oBaHUX 3a YYacTIO aBTOpa Ta MiATBEP/KEHUX TEXHIKO-€KOHOMIYHUMHU
pO3paxyHKaMH, a caMe:

* TiJ Yac PEKOHCTPYKLII MPOMHUCIOBOI OyAiBal 13 3MIHOIO 11 (PYHKIIIOHAJIHHOTO
IpU3HAYCHHS, po3TamioBaHoi B M. XapkiB, y 2021 p. (peryiatoBaHHS 3yCHIb Y
BOY/JIOBAaHMX CTal€3al1300€TOHHUX NEPEKPUTTIX LUISIXOM JABOCTAAIMHOCTI
OCTOHYBaHHS MOHOJITHOI TUIMTH a00 BCTAHOBJICHHS THUMYacOBUX CTIHOK i
CTayieBl OAJIKK MEPEKPUTTS Ha yac OCTOHYBaHHS);

* MIJ Yac PEKOHCTPYKLII YacTUHU OyndiBii 1eXy padiHalli, po3TamioBaHOrO Ha
teputopii IIpAT <«IIOE3 — Kepuen I'pym» B M. IlonraBa, y 2021 p.
(peryiroBaHHsl 3ycWib B J€(OPMOBAHMX CTaje3ali300€TOHHUX MEPEKPUTTIX
IUISIXOM BCTAHOBJICHHSI MIKOCIB);

* M Yac BHM3HAYCHHS TEXHIYHOIO CTaHy CTajeBUX ¢epM TMOKpUTTS 3aiu
VYpouucrocteii [lontaBcbkoro Kpae3HaBdoro Mmysero iMmeHi Bacwist KpuaeBchkoro
y 2022 p. (BpaxyBaHHS B PO3pPaxyHKy KOHCTPYKIH TMOKPUTTS PI3HUX PIBHIB
HanpyXeHb CcTajieBuX (gepM Ta 301pHO-MOHOJITHOTO OETOHHOTO MEPEKPUTTS,
BJIAIIITOBAHOTO 10 HIYKHBOMY TIOSICY PepMm);

* M Yac PO3pOOKH TMPOEKTy PEKOHCTpyKuLii OyxiBmi Ha Teputopii I[IpAT
«lTonoriBeekuit OE3» 'y 2018 p. (cramiifHICTh BKJIIOYEHHS MOHOJITHOTO
3a511300€TOHHOTO TEPEeKPUTTS B CYMICHY pOOOTY 13 cTajleBUMH OajKaMH Ha
pI3HHX eTamnax ix nedopMyBaHHS);

* MiJ Yyac PEeKOHCTpyKuii marazuny OyamarepianiB TOB BentunstopHuii 3aBoj
«Topmzorty B M. Tagsu y 2019 p. (omrmmizaiiisi po3paxyHKOBOiI CXEMH Ta
KOHCTPYKTHUBHHUX PIIIEHb PAMHO-TIIKICHOTO KapKacy TPUIPOIITHOL OyaiBii);

* 1]l YaC BUKOHAHHS MEPEBIPOYHUX PO3PAXYHKIB MiJBAJIBLHUX NEPEKPUTTIB OYI1BIII

Nel/1 (xazapma), B M. [lupstun y 2021 p. (BU3HAu€HHS HeCy4oi 34aTHOCTI
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CTaJIe3al1i300€TOHHUX MEPEKPUTTIB 13 BpaxyBaHHSIM BKJIIOUEHHS OCTOHHOI IUIMTU

y poO0Ty KOMOIHOBAHOTO NIEpePi3y HA APYTii cTajil HaBaHTAXKEHH);

— pe3yinbTaTd poOOTH BIPOBAIKEHO Yy HaBUalbHMI mpouec HarioHanbHOrO
yHiBepcutety «llontaBcbka mnomitexHika imeHi IOpis Kongpatioka», 30kpema y
HaBYaJIbHI TUCIUILIIHUA OCBITHRO-HAYKOBOI MPOTpamMu JAPYroro piBHs BUIIOI OCBITH Ta 3
MITOTOBKA JoKTOpa (iocodii 3a cremiaibHicTIO 192 «byniBHUIITBO Ta NMBLIbHA
THKEHEP1s.

OcoOucTuii BHecOK 3100yBauya TMOJNATa€ y KOHCTPYKTHMBHOMY aHami3i
palllOHAIBHOTO PEryJIOBaHHS 3yCWIb Yy OYIIBEIbHUX KOHCTPYKIISAX Ta MOro
3actocyBaHH1 11 caMoHanpyxkeHHa C3BK; 3actocyBanH1 Teopii CKIaAEeHUX CTEPKHIB
JUIs ~ BJOCKOHAJEHHS  PO3PaxyHKOBOI ~ MOJENl  JBOUIAPOBOTO  3TMHAHOTO
CTaJIe3a11300€TOHHOTO €JIEMEHTY 13 BPaXyBaHHSIM DPI3HUX HaANpPyX EHO-IePOPMOBAHUX
CTaHIB KOMIIOHEHTIB KOHCTPYKUIi 10 3a0e3nedyeHHs CyMICHOI iXx poOoTH;
YIOCKOHAJIEHHI METOJMKM BHU3HAYEHHsSI BJIACHUX BHYTPINIHIX 3yCWIb Yy IIapax
CKJIQZICHOTO CTaJe3al1i300€TOHHOTO CTEPKHS 13 BpaXyBaHHSAM (DAKTUYHOI >KOPCTKOCTI
3B’SI3KIB 3CYBY (QHKEpiB), YTOYHEHHSIM KpaloOBUX YMOB iX 3aKpiIIEHHS B OETOHHOMY
Iapi, a TaKOX KOPCTKOCTEH 3'€IHYBAJILHUX IIapiB; PO3POOII TEXHOJOT1i BUTOTOBICHHS
Ta MporpaMm eKCIEepUMEHTAIbHUX JOCIIKEHb nonepennbo camoHanpyxeHux C3BK
[34; 35; 36; 37; 277; 278; 279].

VYci OCHOBHI pe3yibTaTh AUCEPTAIliiHOI pPOOOTH OJiepk,aHi camMOCTiHHO. VY
nyOJiKalisix y CHIBaBTOPCTBl 3100yBaueBl HAJIEKUTh: IMPOAHATIZ0BAHO 3aXOAH 3
parioHajibHOTO perymtoBaHHs 3ycuinb y C3bK, sk HOBuX, Tak 1 mig yac macwuieHHs [40;
46; 172; 173; 177, 180; 281; 332; 329]; nocmimKeHO MEePePO3NOIia 3yCHIb Y HECYUUX
eJIEMEHTax 3a PaxyHOK 3MIHH PO3paxyHKoOBOi cxemu OymiBmi [51; 145; 156; 168; 169;
178; 183; 192; 335] ta (izuko-mMexaHIYHMX BlIacTHBOCTeH Marepiamis [52; 330; 337];
OMKMCAHO BIUIMB NPOLECY 3BEACHHS OYIiBIl Ha HaNpyXeHO-IehopMOBaHUN CTaH
OyniBenbHUX KOHCTpyKIik [185;321]; BHM3HAUYEHO OCHOBHI MOMJIMBI TOIITKOKCHHS
OyIiBENbHUX KOHCTPYKIIH, MPUYMHU iX BUHUKHEHHS Ta BIUIMB Ha EPEPO3NOALT 3yCHITb
y OymiBenbHUX KOHCTpyKmisix [81; 154; 157; 184; 282;]; Bu3HAuE€HO MOXKJIHMBICTH

3MEHIIICHHSI TIepepi3y CTajieBUX OaJlOK 3a paxyHOK BKIIFOUEHHS ii y CyMiCHY po0OoOTy i3
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MOHOJIITHOIO 3aji300eTOHHOI0 TumTOo TepekputTs [39; 188]; mocmimkeHo poboTy
3B’SI3KIB 3CYBY Yy S3THHAHHX CTayne3aiai3o0eTOHHUX KOHCTpykuisx [42; 186; 189];
BUKOHAHO Ta MPOAHAII30BaHO PE3yIbTaTH PO3PAXYHKIB OYIIBEIbHUX KOHCTPYKINH [71;
72; 73; 203; 286; 333]; BpaxoBaHo HemiHIWHY (opmy miarpam aehOopMyBaHHS
MaTepiajiB IMiJ dYac BH3HAYCHHS HECydoi 3JaTHOCTI KoHCTpykiii [32; 320];
MIPOAHAJI30BAHO PE3yJIbTaTH €KCIEPUMEHTAIIbHUX BUIPOOYBaHb HECY4Oi 3/JaTHOCTI Ta
nehopMaTUBHOCTI OYyIiBEIBLHUX KOHCTPYKINiH [45; 168; 176; 182; 191; 280; 331; 334];
OKPECJICHO aJrOpUTM CTBOPEHHS CKIHYEHHO-€JIEMEHTHOI MOJeNl KOMIO3UTHUX
OyniBenpHUX KOHCTpyKmint [33; 47; 48; 53; 276; 328]; HaBeneHo pe3yibTaTH
YUCENIbHOTO MOJICJIIOBAHHSI METOJIOM CKIHYEHHHMX €JIEMEHTIB 3ai300€TOHHUX Ta
CTaje3a1i300€TOHHUX KOHCTPYKIIIM, B TOMY 4HCHi normkokeHux [38; 41; 43; 44; 49;
50; 179; 187]; BuknaAeHO KOHCTPYKTHBHI pIMIEHHS BY3JTiB Ta TEXHOJOTIIO
BJIAIITYBAHHS, 110 BIUIMBA€ HA PAIIOHATBHUNA MEPEPO3NOiaA 3yCHIIb TPUKYTHOI
3a11300€TOHHOI KPOKBSIHOI CHUCTEMH 13 CTaJ€BOIO 3aTSHKKOK IPOJIbOTOM 18 MmeTpiB
[122; 170; 190; 336].

VY aucepraiiii He BAKOPUCTOBYBAJIUCH MaTEplaiv KaHAUAATCHKOT AUCEpTAIlli.

Anpofania pe3yJabTaTtiB aucepraniiHoi podoTH. ['0JOBHI MONOXKEHHS 1
pe3ynbTaTi poOOTH JOMOBIIATUCh HA HACTYIMMHUX MDKHAPOJHUX Ta BCEYKPATHCHKHUX
koH(pepenisx: BceykpaiHCbkili  KOH(EpeHIli MOJOJUX YYE€HHUX 1 CTYJICHTIB
«IlepcriekTuBn  po3BUTKY OyxiBenbHOi ramy3t» (IlonraBa: I[IHTY, 2013 p.);
IX MixHapoaHiii HayKoBO-TIpakTH4HIM KoHbepeHiii «lIpobiemMu i mnepcrnekTHBU
PO3BUTKY akagemiuHoi Ta yHiBepcuTeTchbkoi Haykm» (Ilomrama: ITHTY, 7-9 rpynus
2016 p.); VI MixnapoaHiii HayKOBO-T€XHIUHIM KOH(MEpEHIli MOJOIUX YYEHUX Ta
CTYIEHTIB «AKTyallbHI 3amadi cydacHux texHousorii» (Tepnominb: THTY, 16-
17 nucronaga 2017 p.); 70-74 HaykoBUX KOH(EpEHIisX MNpodecopiB, BHUKIAIAYIB,
HAYKOBHMX TMpAIliBHUKIB, acHipaHTiB Ta cTyJeHTIB yHiBepcurery (Ilonrasa: HVIIII,
2018-2022 pp.); 7-i1 MixHaponHiii HaykoBO-TexHIUHIM KoHpepenmii «[IpobGremu
HAJIAHOCTI Ta JOBrOBIYHOCTI I1HXEHEPHUX CHopyd 1 OyAiBenb Ha 3ali3HUYHOMY
tpancnopti» (XapkiB: VYxkpAVY3T, 14-16 mucronaga 2018 p.); XI MixkuapoaHii

HAyKOBO-TIPaKTU4UHIN kKoH(pepeHIii «IIpobiemMu i nmepcrnekTUBU PO3BUTKY aKaJaeMIYHOI
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ta yHiBepcutercbkoi  Haykw»  (I[lomraBa: IIHTY, 20-21rpymus 2018 p.);
VI MixkHaponHiii  HaykoBo-mpakTuuHiii koH(pepenmii «Transfer of Innovative
Technologies 2020» (KuiB: KHYBA — [I3sucy — 3abxke, 20-21 tpaBua 2020 p.); I-
V MixHaponHuX  yKpaiHChbKO-azepOaikancekux — koH(epenuisix  «BUILDING
INNOVATIONS» (baky — Ilonrasa: HYIIII, 2018-2022 pp.); MixkxHapoaHiii HAyKOBO-
TexHIuHIM KoH(pepeHiii «CydyacHi Oy/iBelbHI KOHCTPYKIII 3 METaly Ta JIEPEBUHN
(Omeca: OJJABA, 11-12 weprus 2020 p.); 13-th Fib International PhD Symposium in
Civil Engineering (Marne-la-Vallée, Paris, France, 26-28 cepmus 2020 p.); XI-
XV MiKHAapOoIHUX  HAyKOBO-TIPAaKTUYHHX  KOHQeEpeHlisx  «AxagemiuHa i
YHIBEpCUTETChKAa HaykKa: pe3yiapTaTd Ta nepcnektuBw» (ITonraBa: HVIIIL, 2018-
2022 pp.); International Conference «Computational Civil Engineering: Empower the
digital transition in the construction world» (Iasi, Romania, 27-29 tpaBas 2021 p.);
MixHapoHIA HAyKOBO-TEXHIYHIN KoH(epeHii «[iapoTexHiuHe 1 TpaHCHIOPTHE
oyniBauntBo» (Opneca: OJJABA, 03-04 uepBusa 2021 p.); MixHapoaHiii KOoH(epeHIii
«EkcrutyaTanig Ta pekoHCTpyKuis Oyniens 1 cnopyn» (Oneca: OLABA, 09-11 BepecHs
2021 p.); XIX MixHaponHiIii HayKOBO-TIpakTU4HIA  KoH(epeHili «[HHOBaIiiTHI
TEXHOJIOT1i y OyIIBHUUTBI, LIUBUIbHIN 1HXKeHepli Ta apxiTektyp» (Yepnirie: UHTY —
[TOABA, 19-22 Bepecus 2021 p.); 9-1it MixkHapoaHi#i HAYKOBO-TEXHIYHIN KOH(pEpEHIIiT
«IIpobnemMn HamIMHOCTI Ta JOBrOBIYHOCTI 1HXKEHEPHUX cCropyd 1 OyaiBedb Ha
3anmi3HUYHOMY — TpaHcmopti»  (XapkiB:  YipJlY3T, 17-19 mucromaga 2021 p.);
MixHapoaHii  HayKOBO-TIpaKTU4YHIA KOHGepeHIii wmojoaux BueHux «BUILD-
MASTER-CLASS-2021» (Kuis: KHYBA, 01-03 rpyauas 2021 p.); IX Mixnapoanii
KoH(pepeHIli «AKTyanbHi Mpobiiemu iHxeHepHoi MmexaHikw» (Opeca: OHABA, 17-
20 tpaBust 2022 p.); II Beeykpaincekiit Intepuer-kondepeniii «HoBiTHI TeHmeHIi
PO3BUTKY MichbKOTO OymiBHHMIITBA Ta TocmomapctBa» (PiBae: HYBITI, 19-20 tpaBus
2022 p.); Bceykpaincbkomy HaykoBo-mpaktuuHoMy ¢opymy «IIEPEMOXEMO —
BIABYAYEMO!»  (duimpo: TITABA, 29-30uepBus 2022 p.); MixHapoaHii
kKoH(pepeHili «BrpoBa/pkeHHs  1HHOBALIMHUX  MaTepiaaiB 1  TEXHOJIOTIH  Mpu
MIPOEKTYBAaHHI, OYIIBHUIITBI Ta €KCILTyaTaIlli 00’ €KTiB TPAHCIIOPTHOI IHPPACTPYKTYPH B

pamkax niporpamu «Benuke 0yaisaunTBo» (Kuis: HTY, 24-25 nucronaga 2022 p.).
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Y moBHOMY 00csi31 nucepTariiiHa poOOoTa JOMOBIaNach y >KOBTHI-TUCTOMAI
2022 poxy y Opecbkiil nepkaBHii akagemii OyaiBHUITBA Ta apxitekTypu (M. Omeca),
YkpaiHCbKOMY JCP)KaBHOMY YHIBEPCUTETI 3aJI3HMYHOTO TpPaHCIOPTY (M. XapkKiB),
[{eHTpanbHOYKpPAiHCHKOMY HaI[IOHAJIbHOMY TEXHIYHOMY YHIBEPCUTETI
(M. KponmuBHHITEKHT), HamionansHOMY YHIBEPCHUTETI OiopecypciB Ta
MIPUPOJIOKOPUCTYBaHHS YKpainu (M. Kui).

Iy6aikanii. Martepianu auceprtarii omyOiikoBaHl y 74 HAyKOBUX Mpaisix, y
toMy uuncii 1 moHorpadis, 35 cratelt y dhaxoBux BUAaHHIX YKpainu, 10 — y BUJIaHHSIX
IHmMX aepxkaB (6 3 SKUX y BUAaHHAX, mpoiraekcoBannx HMBJ[ Scopus), 3 mateHTH
YkpaiHu Ha KOpPHUCHY MOJenb, 25 ApPYKOBaHHMX Te3aX 3a MaTepiajlaMd HayKOBUX
KOH(epeHIIii.

Crtpykrypa Ta ob0car aucepranii. J(ucepraiisi ckiianaeTbcsi 13 BCTYIy, CEMU
pPO3/UTIB, BHUCHOBKIB, CIUCKY BHUKOPHUCTAHHUX JDKEepeld Ta JABOX JojaatkiB. PobGora
BUKJIaJIeHa Ha 396 cTopiHKax MAIIMHOMKUCHOTO TEKCTY, 3 sIKUX 307 CTOPIHOK OCHOBHOTO
TEKCTy, IO BKJIIOYAIOTh 226 pUCYHKIB 1 28 Tabnumb, 42 CTOPIHKK CIHCKY
BUKOPHUCTAHUX JpKepel 13 367 Ha3B Ta 21 cTopiHKa JT0JaTKiB.

ABTOp MHMPO BASYHUN HAYKOBOMY KOHCYJIBTAHTY — JOKTOPY TEXHIYHUX HayK,
npodecopy Cemky Omnekcanapy BonogumupoBudy — 3a KOHCTPYKTHBHI TOpaaud Ta
HATXHEHHS MiJ Yac MPOBEJCHHS TEOPETUYHO-EKCIIEPUMEHTAILHUX JTOCTIKEeHb. TaKoX
aBTOp BHCIOBIIIOE BIAYHICTh 3@ CHIBIpAll0 Ta MATPUMKY BHKJIaJadyaMm 1
cniBpoOiTHHKaM HaBdanbHO-HAYKOBOTO 1HCTUTYTY apXITEeKTypH, OyAIBHUIITBA Ta
3emsieyctporo HarnioHanbHoro ysiBepcutery «llontaBchka modgitexHika imeHi Opis

Konnpatroka».
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HEPEJIIK OCHOBHUX TEPMIHIB TA BUBHAUYEHHA IIOHATD

T'enemuuna neninivinicms (POJIOBIIHA HENIHINHICTH) — HEJIHIMHA a00 KYCKOBO-
JiHIAHA 3aJeXHICTh MDK 30BHINIHIM  HaBaHTAXCHHSIM Ha KOHCTPYKIIO Ta
XapaKTEPUCTUKAMU YOPCTKOCTI ii €JIEMEHTIB y MpOLEeCl CTBOPEHHS (BUTOTOBJICHHS,
YKPYITHIOBaJIbHOI 301pKH YM MOHTa)Xy) KOHCTPYKIIii. 'eHeTUYHa HEMHINHICTh BUHUKAE
y BUNAAKY HAKOMMYEHHS HEPIBHOMIPHUX HAIpYXEHb M nedopmaliiii B KOMIIOHEHTax
cTaie3a1i300€ TOHHMX KOHCTPYKIIIK B IIpoIieci iX cTBopeHHs [8].

T'eomempuuna ueninitinicms — HeNiHIAHA a00 KYCKOBO-JIIHIMHA 3aJICKHICTh MIX
nepopmanismMu Ta mnepeMimeHHsMua [7/9]. ['eomerpuuHa HENIHIHHICTE BUHHKAE Y
BUIAJIKYy HASBHOCTI BITHOCHOTO 3CYBY KOMIIOHEHTIB CTaje3aji300€TOHHOIO eJIeMEHTa
MDK c00010. Y pe3yibTaTi TaKoro 3CyBY IUIONIMHA MONEPEYHOTO MEpepi3y CTEPIKHS
MIEPETBOPIOETHCS HA CYKYIMHICTh IMOBEPXOHb (TOOTO BIAOYBAEThCA JICTUIAHAIS
nepepizy), 1O BUKJIMKAE HENIHIAHY 3aJIeKHICTh MK 30BHIIIHIM HAaBAHTAKEHHSM Ha
KOHCTPYKIiIO Ta AedopMaliisiMid HOpMAJILHOTO TIEpepIsy.

Excnnyamayiiina npuoamuicmos — 31aTHICTh 00'ekTa (OyaiBEeIbHUX KOHCTPYKIIIH,
IHKCHEpHUX CUCTEM) BUKOHYBATH 3aiaHi pynkiii [91; 136].

36edeni (npueedeni) nepepizu — TEpepi3n, OTPUMaHI1 JOJAaBaHHSAM JO TIUIOII
OETOHy IUIONIl CTalli, TTOMHOXKEHOT Ha KOEe(IIEHT, SKUH € BIIHOMICHHSM MOy
NPY>KHOCTI CTaji 10 MOAYJS NpykHOCTI OeTony [78]. Ilin yac BUKOHAHHS MPAKTUYHUX
PO3paxyHKIB IO BHU3HAYEHHIO HECY4YOi 3JIaTHOCTI CTaJe3aTi300€TOHHUX €JICMCHTIB
Tr€OMETPUYHI XApaKTEePUCTUKU NPHUBEACHUX MEpPepi3iB PEKOMEHAYETbCA BU3HAYATH
JOJTaBaHHAM JI0 TEOMETPHUYHHMX XapaKTePUCTHUK CTalli BIAMOBIIHUX XapaKTEPUCTHK
0eToHYy, TOMHOKEHUX Ha KOCQIIIE€HT, AKUHN € BIAHOMIEHHSIM PO3PaXyHKOBOTO 3HAUCHHS
MIIIHOCTI O€TOHY Ha CTHCK JI0 PO3PaxyHKOBOI'O OIOPY CTajll PO3TATY 3a TPAHUIICIO
Tekydocti [171].

36 ’sa3xu 3cy8y — 3’ €qHaHHS (AHKEPHI 3aCO0M), 1110 TPAIIOIOTh HA 3CYB — 3’ €THAHHS
MDK ~ KOMIIOHEHTaMu O0eToHy  (3a1300€TOHY) 1 CTaJIeBOTO MPOKaTy
CTaJIe3aT1300€TOHHOTO €JIEeMEHTA, SIKI MalOTh HAJIEKHY MIIHICTD 1 )KOPCTKICTh, IO JIa€

MOJKJTUBICTD PO3MIISIATH Il KOMIIOHCHTH SIK YaCTHHH OJHOTO ejeMeHTa [78].
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3cyene 3ycunna — 3yCcusuid, MO COPURMAETHCS 3B’ I3KaMH 3CYBY.

Koncmpykmuena weninitinicms — 3MiHA PO3PAXyHKOBOI CXEMH KOHCTPYKIl Yy
nporieci HaBaHTaxeHHs [79]. 3MiHAa po3paxyHKOBOI CXEMH Bele 10 HeNiHIHHOT abo
KYCKOBO-JIIHIHHOT 3aJe)KHOCTI MIDK 30BHIIIHIM HaBaHTAXCHHSIM Ta BHYTPIIIHIMH
3YCUIIISAMH.

Hanpyosceno-oeghopmosanuti cman — CyKyIHICTh BHYTPIIIHIX HamNpy>XeHb 1
nedopmariiii KOHCTPYKITii abo 11 exeMeHTy, M0 BHHUKAIOTH MPH il Ha HEl 30BHIINIHIX
HABaHTa)KEHb, TEMIICPATYPHUX ITOJIIB YH iHIIKX (akTopiB [18].

Heoonycmuma oegpopmayisa — nedopmairii abo yTBOpEHHS TPIMUH Y OymIBISIX Ta
cnopyaax abo iX YacTWHAax, L0 3BOASATh HaHIBELb MPUIYIICHHS, 3pO0JIEHI MpHU
BU3HAYEHHI CTIMKOCTI, MEXaHIYHOI MIITHOCTI a00 eKCIUTyaTaliitHoi HaaiiHOCTI Oy aiBeb
Ta CIOPY/ UM X YACTHH, a00 CIPHYUHSIOTH ICTOTHE 3MEHIIICHHS 1X JJOBFOBIYHOCTI [66].

Hecyua 30amuicme — 30aTHICTh KOHCTPYKIII a0o ii eleMeHTa YMHUTHU OIIp
NICBHOMY BH/Y 1 PIBHIO HaBaHTa)KeHb Ta BILUIMBIB [79].

llonepeone nanpycenns — 3arajabHe MOHSATTS JJI BCIX MOCTIMHUX AiN mporecy
HaIpY>KEHHA, $KI BUKIWMKAIOTh BHYTPINIHI 3YCHJUIS Yy TIONEPEYHUX IMepepizax 1
nedopmarii 'y koHctpykuii [89; 265]. IlomepeaHe Hampy)KeHHS 3IIHCHIOETHCS 3a
JIOTIOMOTOI0  HANpPY)KYIOUWX  €JIEMEHTIB a00  3aCTOCYBaHHS  KOHTPOJIbOBAHMX
nedopmariiii [266].

Camonanpycenns — Jii 3a JOTIOMOTOI0 KOHCTPYKTHUBHHUX 3aXOJ11B UM TEXHOJIOT1H
OyaiBHUIITBA O€3 3aCTOCYBAHHS €HEPrOBUTPATHUX METOJIIB MPOILIECY HAIPYKEHHS, SKi
BUKJIMKAIOTh BHYTPIIIHI 3yCHIUIA y MOMEPEYHUX Tepepizax 1 nedopmarii y KOHCTPYKIIIi.

Cmaneszanizobemonui KoHcmpykyii — KOMOIHOBaHUM e€JeMEHT 13 OeToHy
(3ami300eToHy) 1 KOHCTPYKIIHHOI abo XosogHodopMoBaHOT MpodUIBHOI cTai,
o0'€eHaHMX 3a JIONIOMOIOK 3'€HAaHb, IO MPALIOIOTh HA 3CYB 1 BHUKIIOYAIOTh
MOJKJIMBICTh TO3/IOBXXKHBOTO KOB3aHHS MIDK OCTOHOM 1 CTaUTI0 Ta BiJAIIApyBaHHS
KOMIIOHEHTIB Mix co0oro [78].

Di3uuyna HeniHitiHicmb — HENIHIAHA a00 KyCKOBO-JIIHIMHA 3aJeXKHICTh MIXK
nedopM