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JucepTauiiiHa po60Ta MPUCBsY€Ha BUPILIEHHIO 3a/1a4i BiIHOBJIEHHS 3aXMCHOTO APy 3a/1i300€TOHHUX KOHCTPYKLIH,
y TOMY YMCJIi i Ha HUKHIX [T0BEPXHSIX IIPOJIITHUX KOHCTPYKLH, sIKa BUPILIYETHCS MWIISIXKOM (POPMYyBaHHS
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BEPTHKAIbHUX (0OKOBUX) IOBEPXOHD. [Ipy LIbOMY BiJHOBJIEHHS HUKHIX [IOBEPXOHb MPOJIiITHAX KOHCTPYKIiN
IIPOTIOHYETHCS] BUKOHYBATH TOPKPETYBAHHSM, PYYHUM HaHECEHHSIM PEMOHTHHUX CyMilleil abo BKJIalaHHSIM CyMillli B
onaybKy. B cBOIo uepry mocii>keHHsl, HallpaBJleHi Ha BillHOBJIEHHSI 3aXUCHUX L1apiB (pOpMyBaHHSIM CcyMmilli B
onany6Ky, GaKTUYHO BiJICyTHI, a JOCBi[l BUKOPHUCTAHHS TaKOi TEXHOJIOTIi caMe 1151 BiIHOBJIEHHSI HIDKHIX TIOBEPXOHb
IIPOJITHUX KOHCTPYKLiN Ha/lidyeThCsl MOOJUHOKMMU NPUKIIaZaMU. A OTKe, JaHa po60Ta CIIPSIMOBAHA HAa BUPIIIEHHS
aKTyaJIbHOI HAyKOBO] 3a/1a4i, pe3y/IbTaTy SIKOi 1alyTh MOXKJIUBICTb C(POPMYBATH HAYKOBO-OOIPYHTOBAHY TEXHOJIOIiI0
BiZJHOBJIEHHSI 3aXMCHOTO LIapy 3a/1i300€ TOHHMX KOHCTPYKLINA. Y BCTYIli OOI'PYHTOBAHO aKTyasIbHICTb HAMIPSIMKY
HAyKOBOT'O IOCJiIKeHHS, chOPMYJIbOBAHO METY i OCHOBHI 3aBAAHHS AOCIIIPKEHHS, BU3HAYEHO 00'€KT i MpeiMeT
IOCIIiIPKEHHS, PO3KPUTO HAYKOBY HOBM3HY Ta IIPAKTUYHY LiHHICTb OTPUMAHUX PE3YJIbTATIB. Y NEPIIOMY pO3Lii
POBIJISIHYTO [lepeiyMOBU aKTyaJbHOCTI AOCJiI)KEHHS TEXHOJIOTI] BiZlHOBJIEHHS 3aXMCHOTO0 L1apy CII0COO0M
(POpMyBaHHSI PEMOHTHOT'O PO3YMHY B ONJIyOKy. 3a HAIIPSIMKOM HayKOBOi po60TH 6yJI0 IPOAaHali30BaHO BiloMi
TEXHOJIOTii PEMOHTY 3a/1i300€TOHHMX KOHCTPYKLil i BU3HAY€HO X epeBaru Ta HeJoJliKu. TakoX BUSIBJIEHO Ta
ky1acu(ikoBaHO OCHOBHI YMHHUKHY, 110 MOTIPUIYIOTh CTaH 3a/1i306€ TOHHMX KOHCTPYKLiN. BUsIBJIeHO TeXHOJIOTiYH]
YMHHUKY, 110 MOXYTb BIIMBATU HA ITPOEKTHI 1IapaMeTPU BiJHOBJIEHUX 3a/1i300€ TOHHMX KOHCTPYKLil Ta opMyBaTH
TEXHOJIOTiI0 BUKOHAHHS POGIT. Y IpyroMy po3ziii aucepraniiiHoi po60TH BUKOHAHO aHaJIiTUYHE IOCTIiIKeHHS,
CIIPSIMOBaHE Ha BU3HAYEHHS BaXKJIMBOCTI TEXHOJIOTIYHUX YNHHUKIB, SIKi MAIOTh HANOINIBIINY BILJIMB HA ITPOEKTHI
IlapaMeTpy BiJHOBJIEHUX YAaCTHH 3a/1i300€ TOHHUX KOHCTPYKLi. PO3po6ieHO 3arajbHy METOIUKY OCTIiI>KEHb, sIKa
6a3yeTbCs Ha TEOPETUYHUX JOCIIIPKEHHSIX, CIIPSIMOBAHUX Ha BUSIBJIEHHS TEXHOJIOTIYHUX YAHHUKIB, 1[0 BUHMKAIOTh
B [IPOLIECi PEMOHTHO-BiIHOBJIIOBAHUX POOIT Ta €KCIIEPUMEHTAJIbHUX JOCHIIPKEHHSIX, CIPSIMOBAHUX HA BUSIBJIEHHS
3aJI€’KHOCTEH BIUJIMBY TaKMX YMHHVKIB Ha [IPOEKTHI ITapaMETPH BiJHOBJIEHOI KOHCTPYKLi. Y TPETbOMY pO3Aii
IIPEJCTaBI€HO METOAUKY €KCIIEPUMEHTAJIbHUX JOCTiIKEHb, BilITOBIAHO [0 SIKOi [I0OETallHO BUKOHYBAjacs
IOCJiIHMLIBKA POOOTA 3 BUSIBJIEHHS BIUIMBY TEXHOJIOTIYHMX YHHMKIB Ha [IPOEKTHI IIapaMeTpy BilHOBJIEHOI
KOHCTPYKLii. Ha nmepumomy etamni eKCliepuMEHTANbHUX NOCJIiI)KEHb BUBHAUYEHO, K PYXJIMBICTh PEMOHTHOI CyMili
BILJIMBA€ Ha SIKiCTh HAIIOBHEHHS ONaJIyOHOI KOHCTPYKILii IpY BiAHOBJIEHH] Ta MiLIHICTb 34Y€IlJIEHHSI PEMOHTHOTO IIapy
3 0CHOBOI0. TakoX NepUIMil eTan eKCIIePUMEHTAJIbHUX JOCIiIKEHb Iepe0ayaB BUSHAYEHHS! BIUIMBY CIIOCO0Y
MiIroTOBKY GETOHHOI IOBEPXHI Ta IPOCTOPOBOTO MOJIOKEHHSI PEMOHTHOI IiISTHKY BiJHOCHO JIiHil TOPU30HTY Ha
MIIHICTb 34eJIeHHsI PEMOHTHOTO PO3UYMHY 3 BiZJHOBJIIOBaHMM O6eTOHOM. Ha pyromy ertari BU3Hayasy BILJIMB CTaHY
IiATOTOBKY [1I0BEPXOHb OETOHHHUX 3Pa3KiB Ta IPOCTOPOBOrO I0JIOXKEHHSI PEMOHTHOI [10BEPXHi Ha MilIHICTb
3'eHaHHS WapiB. Ha TpeTboMy eTani eKCliepuMeHTaIbHUX JOCIIiIPKeHb BCTAHOBUJIN BIJIUB BOJIOTOCTI
BiJHOBJIIOBAHOI IIOBEPXHi Ta TPUBAJIOCTi BiOpYBaHHSI ONaTyOKU IIpY BiZHOBJIEHH] 3pa3KiB HA TPbOX IIOBEPXHSX
(3BEPXY, 300Ky Ta 3HM3Y) HA [IPOEKTHI IapaMeTPH BilHOBJIEHOI KOHCTPYKUii. Ha yueTBepTomMy eTari
€KCIIEPMMEHTAJIBHUX JIOCIIiI)KEHb BU3HAYAIY 3QJIEXKHICTb MIIJTHOCTI 34€IlJIEeHHS] PEMOHTHOTO APy 3 OCHOBOIO Bif,
110ro TOBMIMHU. Pa3oM 3 TMM IIPOBOIMIIN NOCIIIIPKEHHS, CIPSIMOBAHi Ha BU3HAYEHHS BIUIMBY TEMIIEPATypU
HaBKOJIMIIIHBOTO CEPENIOBUINA HA MIlIHICTh 34ETJIEHHS IapiB KOHCTPYKLii. Ha 3aBepiuasbHOMY eTarli BAKOHAHO
JIOCJIIPKEHHS TEXHIKO-€KOHOMIYHUX ITIOKA3HUKIB BJOCKOHAJIEHOI TEXHOJIOTII BiTHOBJIEHHS Ta aJIbTEPHATUBHUX
TEXHOJIOTi!l PEMOHTY 3aXMCHOTO MIAapy HVKHIX NPOJITHUX 3aJ1i300€TOHHUX KOHCTPYKILiNA. Y 4€TBEPTOMY PO3Hisi
PO3p006JIEHO Ta BUKJIAIEHO OCHOBHI ITOJIOKEHHS TEXHOJIOTi BifHOBJIEHHSI 3aX1CHOTO Mapy 3a/1i300€ TOHHUX
KOHCTPYKIIi#l CI0COO0M BKJIaJJaHHS PEMOHTHOI CyMillli B o11asyoKy. 3alpollOHOBaHy TEXHOJIOTIIO [IepeBipeHo B
HaMiBHATypPHUX Ta HATYPHUX yMoOBax. Killo4oBi cj10Ba: 3a/1i300€TOH, 3aXMCHUI 1IApP, BiTHOBJIEHHS, PEMOHTHUI

PO3YMH, ONayOKa, TEXHOJIOTTYHI YMHHUKY, MIIJHICTb 3YeIyIeHHS!.

2. The thesis paper for the degree of Doctor of philosophy in specialty 192 "Construction and civil engineering". -
Kyiv National University of Construction and Architecture, Ministry of Education and Science of Ukraine. Kyiv,
2023. The thesis paper is devoted to solving the problem of restoring the protective layer of reinforced concrete
structures. In the analyzed scientific works, methods of repairing the protective layers of reinforced concrete
structures of horizontal (floor) and vertical (side) surfaces are mainly considered. At the same time, it is proposed
to restore the lower surfaces of span structures by shotcrete, manual application of repair mixtures, or embedding
the mixture in the formwork. In turn, research aimed at restoring protective layers by forming a mixture into the
formwork is virtually nonexistent, and the experience of using this technology specifically for restoring the lower



surfaces of span structures is a rare example. This means that this work is aimed at solving an urgent scientific
problem, the results of which will make it possible to form a scientifically based technology for restoring the
protective layer of reinforced concrete structures. In the introduction the relevance of the direction of scientific
research is substantiated, the purpose and main objectives of the research are formulated, the object and subject
of research are determined, the scientific novelty and practical value of the results obtained are revealed. In the
first section the prerequisites for the relevance of studying the technology of restoring the protective layer by
forming a repair solution into a formwork are considered. In the direction of scientific work, well-known
technologies for repairing reinforced concrete structures were analyzed and their advantages and disadvantages
were determined. The main factors that worsen the condition of reinforced concrete structures are also identified
and classified. Technological factors that can affect the design parameters of restored reinforced concrete
structures and shape the technology of work are identified. In the second section an analytical study aimed at
determining the importance of technological factors that have the greatest impact on the design parameters of
restored parts of reinforced concrete structures was carried out. A general research methodology which is based
on theoretical studies aimed at identifying technological factors that arise in the process of repair and restoration
works and experimental studies aimed at identifying dependencies of the influence of such factors on the design
parameters of the restored structure. In the third section the methodology of experimental research is presented,
according to which research work was carried out in stages to identify the influence of technological factors on
the design parameters of the restored structure. On the first stage experimental studies have determined how the
mobility of the repair mixture affects the quality of filling the formwork structure during restoration and the
strength of adhesion of the repair layer to the base. Also, the first stage of experimental studies provided for
determining the influence of the method of preparing the concrete surface and the spatial position of the repair
site relative to the horizon line on the adhesion strength of the repair solution to the restored concrete. On the
second stage the influence of the state of preparation of concrete samples' surfaces and the spatial position of the
repair surface on the strength of the joint layers was determined. At the third stage of experimental tests studies
have established the influence of the humidity of the restored surface and the duration of vibration of the
formwork during the restoration of samples on three surfaces (top, side and bottom) on the design parameters of
the restored structure. On the fourth stage experimental studies have determined the dependence of the adhesion
strength of the repair layer to the base on its thickness. At the same time, studies were conducted aimed at
determining the effect of ambient temperature on the adhesion strength of structural layers. At the final stage, a
study of the technical and economic indicators of the improved restoration technology and alternative
technologies for repairing the protective layer of lower span reinforced concrete structures was carried out. In the
fourth chapter the main provisions of the technology for restoring the protective layer of reinforced concrete
structures by embedding the repair mixture in the formwork are developed and described. The proposed
technology was tested in semi-natural and full-scale conditions. Keywords: reinforced concrete, protective layer,
restoration, repair mortar, formwork, technological factors, adhesion strength.
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TOJIOBH paju



Biacue IpizBume Im'st Ilo-6aThKOBI Tonkauees 'eHHafi#i MuKoIalioBiy

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignmoBizanbHMIL 32 HiATOTOBKY Kouepra Onena Mukosnaisna

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




