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Operational Properties of Composite Building Structures

Pedepar/anoTamis:

1. Incepraist Ha 3000YTTSI HAYKOBOTO CTyIeHs fokTopa ¢inocodii 3a cnenianpHicTio 132 — MaTepiasio3HaBCTBO. —
HaujonasnbHui TEXHIYHUI YHIBEPCUTET «/JHINTpOBCHKA NnoJliTexHika», MOH Ykpainn, [IHinpo, 2026. luceprauis e
3aBEPILIEHOI0 CAMOCTIHOIO HAYKOBOIO POOOTOIO, B SKill BUPIIEHO aKTyaJIbHy HayKOBY 3314y BCTAHOBJIEHHS
3aKOHOMIPHOCTEH BIIMBY CTPYKTYPOYTBOPEHHS MixK(a3HUX rPaHUIlb BOJIOKHO-MATPUILISL CKJIOBOJIOKOHHUX
apMyIOUMX eJIEeMEHTIB Ha KOMILJIeKC Qi3KOMEXaHiYHUX BIACTUBOCTEN apMOBAaHMX OETOHHUX KOHCTPYKIIil [1py
NOpiBHSIHHI 31 cTaszeBolo apmaryporo kinacy AS00C. Y nepuiomy po3zisi Ha OCHOBi KpUTUYHOTO aHami3y
JIiTepaTypPHUX JIKEPEJ CUCTEMATU30BAHO CyYaCHUM CTaH JOCIIIKEHD Y rajy3i 3aCTOCYBaHHS CTaJIEBOI Ta

KOMIIO3UTHOI apMaTypH B 3aJ1i300€TOHHUX KOHCTPYKIisiX. BCTaHOBJIEHO, 1110 CKJIOBOJIOKOHHA apMaTypa



XapaKTePU3YETLCH BUCOKOIO KOPO3iHOIO CTIMKICTIO Ta MaJIOIO IIUTOMOIO Barolo, MpoTe 3aIMIMAITLCA HELOCTATHLO
BMBYEHMMMU 3aKOHOMIPHOCTI ii MOBEiHKY IPU TEPMOMEXaHIYHOMY HaBaHTaKE€HHi, 30KPEMA B YMOBAX MOXKEXI.
O6rpyHTOBaHO BUOIp 117151 OPiBHSIBHOTO JOCJII)KEHHS cTaseBoi apmaTypu kiacy ASO0C Ta CKI0BOJIOKOHHO]
apmarypu giametpom 14 MMm. CPopMyIbOBAHO METY Ta 3a7adi AOCHIIPKEHHS. Y IPYroMy PO3Liji HaBeJEeHO 3arajbHy
XapaKTEPUCTUKY 00'eKTiB Ta HANPSIMiB ociKeHHs. OOrPYHTOBAHO BUOGIP /1J1 NOPIBHSIJIBHOTO aHasli3y CTanaeBoi
apmarypu ksacy AS00C BUpoOHULITBA MeTalypriliHoro Kom6iHaty «KpruBopiXXcTasb» Ta CKIOBOJIOKOHHOI apMaTypu
niameTpom 14 mm. OnucaHo XiMIiYHUI CKJIaZ, TEXHOJIOTII0 TEPMOMEXaHIYHOIO 3MiLIHEHHS Ta MiKPOCTPYKTYPY
CTaJIeBOi apMaTypy, a TAKOK KOMIIOHEHTHUI CKJIaJ, i CTPYKTYPHI OCOGJIMBOCTI CKJIOBOJIOKOHHOI apMaTypy Ha OCHOBI
nosriMmepHoi Marpulli. BUknaneHo METOIUKY NPOBEEHHS MEXaHIYHUX, TEIVIOBUX Ta MiKPOCTPYKTYPHUX
IOCTiIKeHb. Y TPETbOMY PO3[1ijli BAKOHAHO YMCJIOBE MOJIEJII0BaHHSI IPY>KHUX KOHCTaHT i KoedillieHTiB Ternj10Boro
PO3LINPEHHS CKJIOBOJIOKOHHOI apMaTypy Ha PiBHi penpe3eHTaTuBHOro 06'eMy esniementa (RVE) y cepenoBuni
ANSYS Material Designer. [1o6ynoBaHO neB'sITb MoieJI€i IJ1s1 TPbOX TUMB BosloKHa (E-, AR- Ta S- ckJI0) Ta TppOX
TUIIIB IIOJIIMEPHOI MaTpulli (BiHizecTepoBa, 6EH30KCA3VMHOBA Ta €IIOKCUAHA) B Jiania3oHi 06'€eMHOI 4aCTKY BOJIOKHA
10-70 % i remnepatyp 20-230 °C. OTpumaHO TabJINLII0 OCHOBHUX IIPY>KHUX KOHCTAHT [iJ151 BCiX KOMOiHaLil Ta

BUJIiJIEHO N1Bi HANOi/IbIl IEPCTIEKTUBHI.

2. The dissertation is a completed independent scientific work that solves the topical scientific problem of
establishing the regularities of the influence of fiber- matrix interfacial boundary formation of glass fiber
reinforcing elements on the complex of physical and mechanical properties of reinforced concrete structures in
comparison with steel reinforcement of grade A500C. In the first chapter, based on a critical analysis of the
literature, the current state of research in the field of application of steel and composite reinforcement in
reinforced concrete structures is systematized. It is established that glass fiber reinforcement is characterized by
high corrosion resistance and low specific weight; however, the regularities of its behavior under
thermomechanical loading, particularly under fire conditions, remain insufficiently studied. The selection of steel
reinforcement of grade A500C and glass fiber reinforcement with a diameter of 14 mm for comparative
investigation is substantiated. The aim and objectives of the study are formulated. In the second chapter, a general
characterization of the research objects and directions is presented. The selection of steel reinforcement of grade
A500C manufactured by the Kryvorizhstal metallurgical plant and glass fiber reinforcement with a diameter of 14
mm for comparative analysis is substantiated. The chemical composition, thermomechanical strengthening
technology, and microstructure of the steel reinforcement, as well as the component composition and structural
features of the glass fiber reinforcement based on a polymer matrix, are described. The methodology for
conducting mechanical, thermal, and microstructural investigations is outlined. In the third chapter, numerical
modeling of elastic constants and thermal expansion coefficients of glass fiber reinforcement was carried out at
the level of the representative volume element (RVE) using ANSYS Material Designer. Nine models were
constructed for three fiber types (E-, AR-, and S-glass) and three polymer matrix types (vinylester, benzoxazine,
and epoxy) over a fiber volume fraction range of 10—~ 70 % and temperatures of 20-230 °C. A table of principal
elastic constants for all combinations was obtained and the two most promising combinations were identified.
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