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2. Modification of ceramic brick and building mortar for external walls of buildings and structures to increase their
operational reliability

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA MUTAHHIM PO3POOJIEHHSI TEOPETUYHNX OCHOB MiIBULLIEHHS €KCILTyaTaliliHO]
HaZIiHOCTI 30BHILIHIX CTiH OyiBesb i cnopyA WasxomM Moau(iKyBaHHS TIOBEPXHi KEPaMivyHOi JIMLIbOBOI LIETIN
BHUCOKOe(EeKTUBHMMY HAaHO-PiIMHAMM Ta 3aCTOCYBaHHS Oy/1iBeJIbHOTO PO3UYMHY Ha OCHOBI MO (IKOBAaHOTO
HU3bKOEMICIHHOT0 6araTOKOMIIOHEHTHOTO LIEMEHTY 17151 MypyBaHHs MC 22,5, mo 3abe3nedye TeXHiuHi, €KOJIOTiuHi
Ta €KOHOMIUHI nnepesaru. ONTUMI30BaHO CKJIaAY BUCOKOE()EKTUBHUX HAHO-PiIMH 3 BUKOPUCTAHHSIM HaHO-AI203,
110 326e3I1e4Yy0Th BUCOKUI piBeHb rinpodobizalii LerasHoi Kyagky i3 3MeHIIeHHSIM IIOKa3HUKIB BOJOTIOTIMHAHHS,
KaliJIIpHOro MiATATyBaHHS Ta MiIBUIIEHHSIM aTMOoc(epo- i MOPO30CTIMKOCTi 6€3 yTBOpEeHHS TPiluH. Po3pobsieHo
MoaupikoBaHi 6araTOKOMIIOHEHTHI LIEMEHTH [1J151 MyPyBaHHS 3 NOHMXEHUM KIliHKep-@pakTopoM (40 %), siki
IO3BOJISIIOTh OJlepsKaTH JIETKOBKJIAZAJIbHI pO3YMHOBI cyMmilti, o 3a6e3nedyioTh IKiCTh LEerIsIHOI KJIagKy — ITIOBHOTA i

PIBHOMIPHICTb 3alIOBHEHHS 1IBiB, TOTPMMAaHH4 iX palliOHaJbHOI TOBIIMHM, a[IF€3i10 PO3UMHY, & TAKOXK MIlHICTb,



MOPO3OCTIHKICTb, 1e(POPMATUBHICTD i CTIMKICTb 4,0 BUCOJIOYTBOPEHHS 30BHIIIHIX CTiH OyAiBesb i CIOPYZ,

2. The dissertation is devoted to questions of increasing the operational reliability of external walls of buildings and
structures. This is achieved by modification of ceramic brick surface by hydrophobic substances of new generation
and building mortar on the basis of a low-emission masonry cement with additives of air-tightening action. An
analytical review of literary sources devoted to the current state of problems of brick external walls of buildings
and structures is made. The questions connected with principles of modification of ceramic brick and building
mortar are considered, as well as theoretical preconditions of research are determined. The characteristics of the
materials and the main methods of research used in the work are described. The results of development and
research of physical and mechanical properties of modified ceramic bricks and building mortars are presented.
The phase composition and microstructure of the efflorescences from ceramic facing brick and the building
mortar were obtained. It is investigated the influence of nano-liquid on the brick properties using the method of
orthogonal central composite planning. It has been determined that the most effective hydrophobic substance is
modifier containing nano-Al203 powder. It is established that during surface treatment by nano-liquid (amount of
nano-Al203 - 0,8 %) water absorption decreases to 1.2-1.6 %, capillary suction - to 0.08-0.12 kg /m2-hour0,5. The
electron microscopy method confirmed that the modification of the ceramic brick surface by the hydrophobizing
nano- liquids makes it possible to compact the structure through the colmatation of pores and microcracks, which
reduces the capillary suction of the ceramic facing brick. It also results an atmospheric resistance and frost
resistance of the ceramic facing brick. Experimental studies have confirmed that a significant influence on the
properties of brick masonry has a binder and building mortar on its basis. Use of low-emission masonry cement
MC 22.5 with a reduced clinker factor (40 %), as binder, leads to an increase of salt efflorescence resistant of the
brick masonry. Due to modification, a fine-pore microstructure of a cement matrix of building mortar is formed,
which impede the process of material destruction. It was established that for mortar mixtures based on MC 22.5,
obtained modified building mortars of the design grade for compressive strength M100, which are characterized
by increased frost resistance (F75) and atmospheric resistance. It was shown that during the investigation of brick
masonry using modified building mortar and ceramic facing brick with nano-liquid, the adhesion strength was 0.73
MPa, the compressive strength - 8.5 MPa. At the same time, the use of a modified mortar based on low-emission
masonry cement MC 22.5 and a modified ceramic facing brick by nano-liquid ensures efflorescences resistance of
brick masonry. Nano-liquid was used to protect the surface of brick fencing structures during repairing work. The
production of an industrial batch of masonry cement with air-tightening additive EN 413-1 MC 22.5 in the amount
of 70 tons was produced at PJSC "Ivano-Frankivsk Cement". During the laying of external walls of low-rise
residential development LTD "Pidgaetska building company" was used masonry cement MC 22.5 EN 413-1in the
quantity of 70 tons; economic efficiency is 154.62 UAH per 1 m3 of mortar.

Jep>kaBHUHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConuiasibHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH TEMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. KporuBHuipka Tetsina I1aBiiBHa

2. Kropyvnytska Tetiana P.

KBasmigikamis: . 1. 1., 05.23.05
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. bopasak Onpra CepriiBHa

2. Borziak Olga S.

KBasmigikamis: k. 1. 1., 05.23.05
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cropuan Hapis CraniciaBiBHa

2. Storchai Nadiia S.

KBasigikanis: 1. 1. n., 05.23.05

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Brixapcekuii 3iHOBINM fIpocaBoBrAY

Brixapcbkuit 3iHOBI SIpociaBoBuY

IOpuenko T.A.



