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

Pedepar:

1. Lykp. Juceprauiiiia po6ora: 187 c., 15 Tab., 52 puc., 2 gon., 170 mxxepen. Mogudikariis 6yzaiBesabHUX BUPOOIB i3
0€TOHY 3 BUKOPUCTAHHSIM TE€XHOJIOTI] Ta yCTaTKYBaHHS [JIs1 iMITYJIbCHOTO iMIIPETHYBAaHHS. AKTyaJIbHICTb TEMU
3yMOBJI€HA HEOOXiIHICTIO MOKpalleHHs (Pi3NKO-MeXaHIYHMX XapaKTepUCTUK OETOHHUX Oy 1iB€JIbHUX BUPOOIB,
30KpeMa 3HIDKEHHSI BOJIOTIOTJIMHAHHS, IO CIIPUSIE MiTBUIEHHIO MOPO30CTIMKOCTI, @ TaKOX 30i/IbIIIEHHS TTOKAa3HUKIB
MIILIHOCTI, OCKiJIbKY TPaJiALifiHi METOAM iXx 06pOOKHU He 3a6e311e4yI0Th JOCTAaTHbOI CTIMKOCTI 4O arpeCUBHUX YMOB
eKCIIyaraliii, Bosoru Ta Mopo3y. MeToio po6oTu € moaudikalis 6yAiBeJIbHUX BUPOOIB i3 6€TOHY /1J151 HOKPAIEHHS
(di3nKO-MexaHIYHUX BJIACTUBOCTE MIJITXOM IMITyJIbCHOTO iIMIIPErHyBaHHS iX KaliISIPHO-TIOPUCTOI CTPYKTYpPHU.
O6’eKTOM [OCIIiIPKEHHS € 6yiBesIbHI BUpOOU 3 6ETOHY, TEXHOJIOTI] Ta yCTaTKyBaHHS IMIIPETHYBaHHS 117151
OTPUMaHHS NOKpalleHnX (i3KO-MEXaHIYHUX Ta eKCIUlyaTaliliHUX BJIaCTUBOCTEN BUPOOiB. [IpenmMeToM
IOCJIiIPKEHD € NOCiIPKeHHS (Pi3MKO-MeXaHIYHMX XapaKTepPUCTUK OyZiBeIbHUX BUPOOIB i3 6€TOHY 3 BUKOPUCTAHHSIM

TEXHOJIOTII Ta yCTaTKyBaHH4 [ iIMITyJIbCHOTO iMIIDETHYBaHHS. Y IIEpUIOMY PO3[iJi IPOBELEHO AOCIiIKEHHS



CTPYKTypH OyIiBesIbHUX MaTepiasliB 3 6€TOHY Ta BU3HAYEHO OCHOBHI PYIHIBHI YMHHUKHY, IO MOTipUIyIOTh
eKCIUIyaTalliliHi XapaKTepUCTUKN OETOHHUX BUPO6iB. BUKOHAHO aHaNMITUYHUN OIJIs] BifOMUX MeToniB Moaudikarii
Oy[iBeJIbHUX MaTepiasiB KaliJsipHO-IIOPUCTOI OyA0BU, 30KpeMa OIJIsA], TEXHOJIOTiH iMITperHyBaHHs OyiBeIbHUX
Marepiais 3 6eToHy. [IpoaHasni3oBaHO iCHYIOYe yCTaTKYBaHHS [JIs1 peasisallii MeTOIiB iMIIPETHYBaHHS OyiBeJIbHUX
Marepiazis. Y gpyromy po3ziii HaBeJeHO OCHOBHI XapaKTEPUCTHKU MaTepialliB, sIKi BAKOPUCTOBYBAJIUCS 115
IIPOBEJIEHHS eKCIIepUMEHTAaIbHUX JOCiIPKeHb. [IpeficTaBeHo IPUHIUIIOBY CXeMY pO3po06JieHOro J1ab0paTOPHOro
CTEH[y 1J1s1 IMIIPETHYBaHHS 6€TOHY 3 IIepeJlikoM 00JIalHaHHS Ta KOHTPOJIbHO-BUMIPIOBAJIbHUX NTpuiafiB. OnucaHo
METOAMKY IIPOBEAEHHS €KCIIEPUMEHTAIbHUX NOCiIKEHb. 3M1i/ICHEHO ONKC METOiB Ta 00IaHAHHS JIS
BUIIPOOYBaHb JOCIIHUX 3Pa3KiB Y BiNIOBIAHOCTI i3 cTaHgapTHUMU MeToAuKaMu. OTpMMaHO KBaJpaTU4Hi PiBHSIHHS
perpecii, 1110 OnuCy0Th 3aJ1€5KHOCT] 3HaU€Hb ITIMOVHN TPOHUKHEHHSI [IPOCOYYBaIbHOI KOMIIO3ULii Bif apaMeTpiB
3aIPONIOHOBAHOrO YCTAaTKYBAHHS Ta AMHAMIYHOI B'SI3KOCTi IPOCOYYBAJIbHOI KOMIIO3ULii. Y TPETbOMY pO31ii
BU3HA4YE€HO BIUIUB Pi3HMX IPOCOYYBAJIbHUX KOMIO3UILill Ha (OPMyBaHHS Pi3MKO-MeXaHIYHMX XapaKTePUCTUK
OyziBesbHUX BUPOOIB i3 6eToHy. [IpoBeieHO MaTeMaTUYHe MOJIeJII0BaHHS IIPOLECiB IPOHMKHEHHS IIPOCOYYBaJIbHUX
KOMITIO3ULIill B KalliJIIPHO-TIOPUCTY CTPYKTYPY OETOHY, 10 NPOTIKAOTh MiJ, Yac iMIyJIbCHOTO iMIIPETHYBaHHSI.
BrKOHaHO MaTeMaTUYHE MOZEJIIOBAHHS OL[iHIOBAaHHS TEXHIYHOI'O CTaHy 00JIafHAaHHS Y YeTBEPTOMY PO3[Iii
IIPOBEEHO eKCIIepUMeHTaJIbHE JOCIiIKEHHS [IPOoLecy iMITyJIbCHOTO iMIIperHyBaHHs Oy[iBeJIbHUX BUPOOIB i3
6eToHy. BomonorauHaHHS 3pasKiB, gKi Oyyu iMIIperHoBaHi rifpo¢do6i3ylounM po34YMHOM Ha OCHOBI CUJIIKOHY
3aIPONIOHOBAHUM IMITyJIbCHUM CIIOCOOOM, 3HU3UINCS Ha 56,7% BiHOCHO 3pa3KiB, 06POOIEHUX CIIOCOOOM BaKyyM-
TUCK-BaKyyM. MillHiCTb 6€TOHY Ha CTUCK, iIMIIDETHOBAHOT'O PiIKUM HAaTPi€eBUM CKJIOM iMITYJIbCHUM CIIOCOOOM,
30inbumacs Ha 18,2%, a MillHICTb Ha 3ruH 306inbinsacs Ha 34% BiIHOCHO 3paskiB, 06pO6IEHNX CII0COOOM BaKyyM-
THCK-BaKyyM. Y IT'SITOMY PO3/iJli 3alIPOIIOHOBAHO HOBY €(EKTUBHY TEXHOJIOTIIO, 110 Nepeabdadyae Mogudikariiio
OyHiBeJIbHAX BUPOOIB i3 6€TOHY IJISIXOM iMITYJIbCHOTO iMIIDETHYBAHHSI TA IIPEICTABJIEHO TEXHOJIOTIYHY CXEMY
npouecy mogudikauii. Ha migcrasi aHamiTUIHOTO OTJIANY iCHYI0UMX KOHCTPYKLiH 061aiHaHHS [J1s1 iMIIperHyBaHHS
0yJ10 po3p00JIEHO i 3alIPOIIOHOBAHO HOBi KOHCTPYKIii IPOTOTUIIB yCTaTKYBaHHS [J151 iMIIYJIbCHOTO iMIIPETHYBaHHS

OyHiBeJbHUX MaTepiajliB Ta BUPOOIB, IKe peasi3oBye 3allpONIOHOBAHY TEXHOJIOT 0 MOAM(IKyBaHHSI.

2. 2.auri1. 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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