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Pedepar:

1. Incepraris Ha 3006y TTSI HAYKOBOTO CTyIeHs fokTopa ¢inocodii 3a cnenianpHicTio 192 «ByAiBHUIITBO Ta IMBiIbHA
imxeHepisy. — KuiBcbkuil HaljioHasIbHUE yHiBepcuTeT OyiBHULTBA i apxiTekTypy, MOH Ykpainu. Kuis, 2023.
JuceprauiiiHa poboTa IIpUCBsiY€Ha BUPIlLIEHHIO 337ja4i BiZIHOBJIEHHS! 3aXUCHOTO APy 3a1i300€ TOHHUX KOHCTPYKILiH,
y TOMY YMCJIi i Ha HIKHIX [TOBEPXHSIX IPOJIITHUX KOHCTPYKLiH, KA BUPILIYEThCS WIISIXOM (POPMYBaHHS
BUCOKOPYXJIMBOI PEMOHTHOI CyMillli B ON1ajlyOHy KOHCTPYKLilO. Y IIpoaHali3oBaHMX HAyKOBUX MPALSIX 3/1€61/1bIIOT0
POBIJISIHYTi CI1I0COOU PEMOHTY 3aXMCHUX IapiB 3aJ1i300€ TOHHUX KOHCTPYKIill FTOPU30HTAIbHUX (I1iJJIOTOBUX) T
BEPTUKAIbHUX (0OKOBUX) IOBEPXOHD. [Ipy LIbOMY BiJHOBJIEHHS HUKHIX IOBEPXOHb MIPOJIiITHAX KOHCTPYKIIiN
IIPOIOHYETHCSI BUKOHYBATH TOPKPETYBaHHSIM, PyUHMM HaHECEHHSM PEMOHTHUX CyMillleil a0 BKJIQZJaHHIM CyMmilli B

onanyoKy. B cBOIO uepry mocii>keHHsl, HallpaBJleHi Ha BiIlHOBJIEHHS 3aXUCHUX L1apiB popMyBaHHSM cyMmilii B



onany6ky, GakTU4YHO BifICYTHi, a JOCBij, BAKOPUCTAHHS TaKOi TEXHOJIOTII caMe J1JI BiTHOBJIEHHS HIDKHIX [IOBEPXOHb
IIPOJIITHUX KOHCTPYKLi HaJIiYyeThCs TOOAMHOKMMY MPUKIIaTaMU. A OTKe, JaHa pob0Ta CIIPSIMOBaHA Ha BUPIlLIEHHS
aKTyaJIbHOI HAyKOBO] 3a/1a4i, pe3y/IbTaTy SIKOi 1alyTh MOXKJIUBICTb C(POPMYBATH HAYKOBO-OOIPYHTOBAHY TEXHOJIOIiI0
BiJHOBJIEHHSI 3aXMCHOTO LIapy 3a/1i300€ TOHHMX KOHCTPYKLiNA. Y BCTYIli OOI'PYHTOBAHO aKTya/IbHICTb HAMIPSIMKY
HAyKOBOT'O OCJiIKeHHS, CGOPMYJIbOBAaHO METY i OCHOBHI 3aBAAHHS AOCJIIIPKEHHS, BU3HAYEHO 00'€KT i mpeMeT
IOCIIiIPKEHHS, PO3KPUTO HAyKOBY HOBM3HY Ta IIPAKTUYHY LiHHICTb OTPUMAHUX PE3YJIbTATIB. Y EPIIOMY PO3Lii
POBIJISIHYTO [epeyMOBU aKTyaJIbHOCTI AOCJiI)KEHHS TEXHOJIOTI] BilHOBJIEHHS 3aXMCHOTO L1apy CII0COO0M
($hopMyBaHHSI PEMOHTHOTO PO3YMHY B OINayy6Ky. 3a HAIIPSIMKOM HayKOBOi po60TH 6yJI0 IpOaHasi3oBaHo Bimomi
TEXHOJIOTii pEMOHTY 3aJ1i306€ TOHHUX KOHCTPYKLi! i BU3HAUeHO iX riepeBaru Ta HeJlosiku. TakoxX BUSIBJIEHO Ta
ky1acu(pikoBaHO OCHOBHI YMHHUKHY, 110 MOTiPUIYIOTh CTaH 3a/1i306€ TOHHUX KOHCTPYKLiN. BUsIBJIEHO TeXHOJIOTiYH]
YMHHUKY, 1[0 MOXYTb BIUIMBATY HA ITPOEKTHI IapaMETPU BiJHOBJIEHUX 3a/1i300€ TOHHMX KOHCTPYKLil Ta (pOpMyBaTH
TEXHOJIOTiI0 BUKOHAHHS POGIT. Y IpyroMy po3zini aucepraniiiHoi po60TH BUKOHAHO aHaJiTUYHE OCTIiIKEeHHS,
CIIpSIMOBaHe Ha BU3HAYEHHSI BaXKJIMBOCTI TEXHOJIOTIYHUX YNHHUKIB, SIKi MAIOTh HANOINIBIINY BILJIMB HA ITPOEKTHI
IlapaMeTpH BiJHOBJIEHUX YAaCTHH 3a/1i300€ TOHHUX KOHCTPYKLi. PO3p06JieHO 3arajbHy METOJUKY OCIiI>KEHb, sIKa
6a3yeThCs Ha TEOPETUYHUX JOCIiIP)KEHHSX, CIPSIMOBAHUX Ha BUSIBJIEHHS TEXHOJOTIYHUX YNHHUKIB, 1[0 BUHUKAIOTh
B IIpOlLieCci peMOHTHO-BiJHOBJIIOBAaHUX POOIT Ta EKCIIEPUMEHTAIbHUX [IOCIII)KEHHSIX, CIIPSIMOBAaHUX Ha BUSIBJIEHHS
3aJI€KHOCTEH BIUIMBY TaKUX YMHHVKIB Ha [IPOEKTHI ITapaMETPH BiJHOBJIEHOI KOHCTPYKLi. Y TPETbOMY pO3Aii
IIPEJCTaBIEHO METOAMUKY €KCIIEPUMEHTAJILHUX NOCIiIKEHb, BillTOBIAHO A0 SIKOi IOETAallHO BUKOHYBAsacs
IOCJIiAHUIIbKA POOOTA 3 BUSIBJIEHHS BIJIMBY TEXHOJIOTIYHMX YMHHUKIB HAa IIPOEKTHI NIapaMeTpH BiTHOBJIEHOI
KOHCTPYKLii. Ha nmepmomy eTtamni eKCliepuMeHTaNIbHUX NOCJIiI)KEHb BUBHAYEHO, K PYXJIMBICTh PEMOHTHOI CyMili
BIIJIMBA€ Ha SIKiCTh HAIIOBHEHHS OINaJIyOHOI KOHCTPYKIii IpY BiAHOBJIEHH] Ta MiLIHICTb 3Y€IlJIEHHSI PEMOHTHOTO Iapy
3 0CHOBOIO. TakOX NepuIMil eTaln eKCIIePUMEHTAJIbHUX JOCIiIKEHD IIepe0ayaB BUSHAYEHHS BIUIMBY CIIOCO0Y
[iArOTOBKYU GETOHHOI IIOBEPXHi Ta IPOCTOPOBOTO IOJIOKEHHSI PEMOHTHOI Ii/ISIHKY BiIHOCHO JIiHii TOpU30HTY Ha
MILIHICTb 34Y€NJIEHHSI PEMOHTHOI'O PO34MHY 3 BiJHOBJIIOBAaHUM 6€TOHOM. Ha ipyromy eTani BU3Ha4yasiy BILJIMB CTaHY
MiZrOTOBKU ITIOBEPXOHb OETOHHUX 3Pa3KiB Ta IPOCTOPOBOTO MOJIOKEHHSI PEMOHTHOI ITOBEPXHi HAa MilHICTh
3'enHaHHS mapiB. Ha TpeTboMy eTarli ekcriepruMeHTalbHUX JOCIiIP)KeHb BCTAHOBUJIN BILJIUB BOJIOTOCTI
BiJHOBJIIOBAHOI [IOBEPXHi Ta TPUBAJIOCTi BiOpYBaHHSI OIIaTyOKU IIpY BiJHOBJIEHH] 3pa3KiB Ha TPbOX IIOBEPXHSIX
(3BEPXY, 300Ky Ta 3HM3Y) HAa IPOEKTHI IapaMeTPU BilHOBJIEHOI KOHCTPyKUii. Ha ueTBepTomMy erari
€KCIIEPMMEHTAJIBHUX OCIIiI)KEHb BU3HAYAIN 3QJIEXKHICTb MIIJTHOCTI 3Y€IlJIEHHSI PEMOHTHOTO APy 3 OCHOBOIO Bif
J0ro TOBIIMHU. Pa3oM 3 TUM NIPOBOJMIIN NOCIIKEHHS, CIIPSIMOBaHi Ha BUBHAYEHHS BIVIMBY TEMIIEPATypU
HaBKOJIMIIHBOTO CEPEIOBUILA HA MIlIHICTh 34EIJIEHHS IApiB KOHCTPYKLii. Ha 3aBepiuasbHOMY eTalli BAKOHAHO
JOCJIIPKEHHS TEXHIKO-€KOHOMIYHUX ITIOKA3HMKIB BJOCKOHAJIEHOI TEXHOJIOTII BilHOBJIEHHS Ta aJIbTEPHATUBHUX
TEXHOJIOTi/l PEMOHTY 3aXMCHOTO APy HWKHIX [TPOJIITHUX 3a/1i300€TOHHUX KOHCTPYKLIl. Y 4eTBEepTOMY pO31ii
PO3p006JIEHO Ta BUKJIAIEHO OCHOBHI I10JIO>KEHHS TEXHOJIOTi BiTHOBJIEHHSI 3aXUCHOTO 1Iapy 3a/1i300€ TOHHUX
KOHCTPYKIIi#1 CI0COO0M BKJIA[JaHHS PEMOHTHOI CyMillli B o1asyoKy. 3alpOlIOHOBaHY TEXHOJIOTIIO [IepEeBipEHO B
HalliBHaTYpPHUX Ta HATYPHUX yMOBax. Kito4uoBi c10Ba: 3a1i300€TOH, 3aXUCHUI Iap, BiAHOBIEHHS, pPEMOHTHUUI

PO3YMH, ONay0OKa, TEXHOJIOTTYHI YMHHUKY, MIIJHICTb 3Y€eIyIeHHS!.

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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