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1. Monudikauis 6yniBesnbHUX BUPOOiB i3 6€TOHY 3 BUKOPUCTAHHSIM TEXHOJIOTIi Ta yCTaTKyBaHHS IJIs1 iMITyJIbCHOTO

iMIIperHyBaHHS

2. Modification of building products of concrete using technology and equipment for impulse impregnation

Pedepar:

1. Lykp. uceprauiiina po6ora: 187 c., 15 Taba., 52 puc., 2 gox., 170 mxepen. Mogudikanis 6yniBeabHIUX BUPOGIB i3
6eTOHy 3 BUKOPHUCTAHHSIM TE€XHOJIOTI] Ta yCTaTKYBaHHS [JIsl iMITYJIbCHOTO iMIIPETrHyBaHHS. AKTyaJIbHICTb TEMU
3YMOBJIEHA HEOOXiJIHICTIO MOKpalleHHs (Pi3NKO-MexaHIYHUX XapaKTepPUCTUK O€TOHHUX Oy1iBeJIbHUX BUPOOIB,
30KpeMa 3HIDKEHHSI BOJIOTIOIJIMHAHHS, IO CIIPUSIE MiTBUIIEHHIO MOPO30CTIMKOCTI, @ TaKOX 30ibIIE€HHS IOKa3HUKIB
MiLIHOCTI, OCKiJIbKM TPaAULIiliHi MeTOHU iX 06pOOKM He 326€3MeUyI0Th JOCTaTHbOI CTIMKOCTI 0 arpeCUBHUX YMOB
eKCIulyaTalii, BoJIoTu Ta MOpo3y. MeToio pobotu € moaudikalis 6yAiBeJbHUX BUPOOiB i3 6€TOHY J1s1 TOKpalleHHs
(}i3MKO-MexaHIYHUX BJIACTUBOCTE MIJIIXOM IMITyJIbCHOTO iMIIPErHyBaHHS iX KaliISIpHO-TIOPUCTOI CTPYKTYpPHU.

O6’ekTOM OCTiIKEHHS € OyliBeIbHI BUPOOU 3 GETOHY, TEXHOJIOTII Ta yCTaTKyBaHHS iMIIPETrHyBaHHS ISl



OTPUMaHHS NOKpalleHUX (i3KO-MEXaHIYHUX Ta eKCIUlyaTaliliHUX BIaCTUBOCTEN BUPOOIB. [IpenMeToM
IOCJiIKeHb € NOCIiIpKeHHS (i3uKO-MeXaHIYHUX XapaKTePUCTUK OyZiBeIbHUX BUPOOIB i3 6ETOHY 3 BUKOPUCTaHHSIM
TEXHOJIOTII Ta yCTAaTKyBaHH4 [ iIMITyJIbCHOTO iMIIDETHYBaHHS. Y IIEpLUIOMY PO31iJi IPOBELEHO AOCIiIKEHHS
CTPYKTypH Oy[liB€JIbHAX MaTepiajliB 3 6ETOHY Ta BU3HAYEHO OCHOBHI PYIHIBHI YMHHUKY, 11O MOTipIIYIOTh
eKCIUTyaTaliiiHi XapaKTepUCTUKN OETOHHUX BUPO6iB. BUKOHAHO aHANITUYHUN OTJIs], BifoMUX MeToiB Moaudikarii
Oy[iBesIbHUX MaTepiasiB KaliJsipHO-TIOPUCTOI OyA0BU, 30KpeMa OIJIsA], TEXHOJIOTi iMITperHyBaHHs OyiiBeIbHUX
Marepiais 3 6eToHy. [IpoaHani3oBaHO iCHyIOUE yCTaTKyBaHHS 1151 peasisallii METOIiB iMIIPeTHyBaHHs OyiBeJIbHUX
Marepiazuis. Y gpyromy po3zini HaBeeHO OCHOBHI XapaKTePUCTVKU MaTepialiB, IKi BAKOPUCTOBYBAJIUCS [JIs
IIPOBEJIEHHS €KCIIEPUMEHTAJIbHUX JOCTiIKeHb. [IpeicTaBieHo NPUHIMIIOBY CX€MY PO3PO06JIEHOrO 1a60PaTOPHOTO
CTEHAY 7151 iMITIPETHYBAaHHS GETOHY 3 I1epeJIikoM 06J1aIHaHHS Ta KOHTPOJIbHO-BUMIPIOBAJIbHUX NpUaziB. OnucaHo
METOJIMKY [IPOBEJIEHHS €KCIIEPUMEHTAIbHYX JOCiIKEeHb. 3IiliICHEHO OIUC METO/IB Ta 00JIaHAHHS [JIs1
BUIIPOOYBaHb JOCIIiIHMAX 3Pa3KiB Yy BiIIOBiHOCTI i3 CTaHAAPTHUMHU MeTOIUKaMU. OTPUMAHO KBaIpAaTU4Hi PiBHSIHHS
perpecii, 1110 ONMCYyIOTh 3aJ1€5KHOCT] 3HaUeHb IMIMOVMHY TPOHUKHEHHSI [IPOCOYyBaIbHOI KOMII03ULlii Bi mapaMeTpiB
3aIIPOIIOHOBAHOr0 YCTAaTKYBAaHHS Ta AMHAMIYHOI B'SI3KOCTi IIPOCOYYBAJIbHOI KOMIIO3ULii. Y TPeTbOMY pO31ii
BM3HAYEHO BILJIMB Pi3HMX IPOCOYYBAJIBHAX KOMIIO3ULi Ha (POPMYyBaHHS (Pi3MKO-MEXaHIYHMX XapaKTEPUCTUK
OyZniBenbHUX BUPOOIB i3 6eTOHY. [IpoBEIeHO MaTeMaTUYHe MOZEIOBAHHS TPOLIECiB IPOHMKHEHHS TPOCOYYBa/IbHUX
KOMITIO3ULIill B KaliJIIpHO-TIOPUCTY CTPYKTYPY OETOHY, 10 NPOTIKAIOTh MiJ, Yac iMIyJIbCHOTO iMIIPETHYBaHHSI.
BrKOHaHO MaTeMaTUYHE MOJEJIIOBAHHS OL[iHIOBAaHHS TEXHIYHOI'O CTaHy 00JIaJHAaHHS Y YeTBEPTOMY PO3[ii
IIPOBEJIEHO €KCIIEPMMEHTAJIbHE JOCIiI)KEHHS IPOLieCy iMITyJIbCHOTO iMIIPErHyBaHHS OyliB€JIbHUX BUPOOIB i3
6eToHy. BomonorauHaHHS 3pasKiB, ki 6yyu iMIIperHoBaHi rifpodo6i3yiounm po34MHOM Ha OCHOBI CUJIIKOHY
3aIIPONIOHOBAHMM iMITyJIbCHUM CIIOCOOOM, 3HU3UIIUCS Ha 56,7% BiZHOCHO 3pa3KiB, 00p00JIEHNX CIIOCOOOM BaKyyM-
THCK-BaKyyM. MilLIHiCTb 6€TOHY Ha CTUCK, iIMIIDETHOBAaHOT'O PiIKUM HAaTPi€BUM CKJIOM iMITyJIbCHUM CIIOCOOOM,
36inbuIniacs Ha 18,2%, a MillHICTb Ha 3ruH 36inbinsacs Ha 34% BiIHOCHO 3paskiB, 06pO6IEHNX CII0COOOM BaKyyM-
THUCK-BaKyyM. Y II'SITOMY PO3/iJii 3alIpOIIOHOBaHO HOBY €(EeKTUBHY TEXHOJIOTII0, 110 Nepeabdadyae mogudikaiiio
Oy[iBeJIbHUX BUPOOIB i3 6€TOHY IIJISIXOM iMITyJIbCHOTO iMIIPETHYBAHHSI Ta IIPEICTABJIEHO TEXHOJIOTIYHY CXEMY
npouecy moaudikauii. Ha nmigcrasi aHamiTUYHOrO Oy iCHyI0UMX KOHCTPYKILil 00J1aiHaHHS 1J1s1 IMIIPETHYBaHHS
0yJ10 po3po6JIeHO i 3alIPOTIOHOBAHO HOBi KOHCTPYKIii IPOTOTUIIB yCTAaTKYBaHHS [J151 iMIIYJIbCHOTO iMIIPETHYBaHHS

OyZIiBesIbHUX MaTepiasliB Ta BUPOOIB, SIKE peasi3oBye 3allpOIIOHOBAHY TEXHOJIOTiI0 MO (iKyBaHHSL.

2. 2.auri. Ph.D. thesis: 187 p., 15 tables, 52 figures, 2 appendixes, 170 references. Modification of building products
of concrete using technology and equipment for impulse impregnation. The topicality of the topic is due to the
need to improve the physical and mechanical characteristics of concrete construction products, in particular,
reducing water absorption, which contributes to increasing frost resistance, as well as increasing strength
indicators, since traditional methods of their processing do not provide sufficient resistance to aggressive
operating conditions, moisture and frost. The purpose of the work is to modify construction products made of
concrete to improve physical and mechanical properties by means of impulse impregnation of their capillary-
porous structure. The object of research is construction products made of concrete, technologies and equipment
of impregnation to obtain improved physical, mechanical and operational properties of products. The subject of
research is the study of physical and mechanical characteristics of construction products made of concrete using
technology and equipment for pulsed impregnation. In the first chapter, a study of the structure of concrete
construction materials was conducted and the main destructive factors that worsen the operational
characteristics of concrete products were determined. An analytical review of known methods of modification of
building materials of capillary-porous structure was performed, in particular, a review of impregnation
technologies of building materials made of concrete. The existing equipment for the implementation of methods of
impregnation of building materials was analyzed. The second chapter gives the main characteristics of the
materials that were used for conducting experimental research. A schematic diagram of the developed laboratory
stand for concrete impregnation with a list of equipment and control and measuring devices is presented. The
method of experimental research is described. A description of methods and equipment for testing experimental
samples in accordance with standard methods has been made. Quadratic regression equations were obtained that



describe the dependence of the values of the depth of penetration of the impregnation composition on the
parameters of the proposed equipment and the dynamic viscosity of the impregnation composition. In the third
section, the influence of various impregnation compositions on the formation of physical and mechanical
characteristics of construction products made of concrete is determined. Mathematical modeling of the processes
of penetration of impregnation compositions into the capillary-porous structure of concrete, which occur during
pulsed impregnation, is carried out. Mathematical modeling of the assessment of the technical condition of the
equipment was performed. In the fourth chapter, an experimental study of the process of impulse impregnation of
construction products made of concrete is carried out. The water absorption of the samples that were
impregnated with a hydrophobizing solution based on silicone by the proposed pulse method decreased by 56.7%
compared to the samples processed by the vacuum-pressure-vacuum method. The compressive strength of
concrete impregnated with liquid sodium glass by the impulse method increased by 18.2%, and the flexural
strength increased by 34% relative to samples processed by the vacuum-pressure-vacuum method. In the fifth
chapter, a new effective technology is proposed, which involves the modification of construction products made of
concrete by pulse impregnation, and the technological scheme of the modification process is presented. On the
basis of an analytical review of existing impregnation equipment designs, new designs of equipment prototypes for
impulse impregnation of building materials and products, which implements the proposed modification
technology, were developed and proposed.
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CyCIHiJIbCTBA i Aep>KaBU

CrpareriyHuii NpiopUTETHUH HAaNPSIM iIHHOBALiHHOI AisIJIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTI

BMPOOHULITBA MaTepiasiBs, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHIyCTpii HAHOMAaTepialiB Ta HAHOTEXHOJIOTIN
ITizcyMKH JOCIiz>KeHHSI: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIaHHSI
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