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Pedepar:

1. BukyazeHo HayKOBO-OOI PYHTOBAHI pe3yJIbTaTH [OCIiI>)KeHb, CIIPSIMOBAHUX Ha PO3B’S13aHHS aKTyaJIbHOI 334a4i
3a0€e31e4eHHs JOBrOBiUHOCTI 6€TOHY B YMOBax Jii Cy/baTHUX PO3UMHIB 3 ypaxyBaHHSIM TEMIIEPATypU
cepenoBuIla. 3anPONOHOBAHO MATEMATUYHI 3aJ1EXKHOCTI, 110 ONMUCYIOTh KIHETUKY ITPOLIECY Ta PO3POOJIEHO
aJIrOPUTM IIPOTHO3YBaHHS 3MiHU MIITHOCTi 6eTOHY Ipu cysbdaTHiN KOPO3ii 3 ypaxyBaHHSM TeMIIEPaTypU
cepesoBUIIA. 3alIPONIOHOBAHO MAaTEMATUYHY MOJIEJIb IPOTHO3YBAaHHS PYVHYBaHHS 3aXMCHOTO IIapy 6ETOHY
[IPOAYKTaMy KOPO3ii apMaTypu. BCTaHOB/IEHO 3B'A30K MK FT€OMETPUYHMMU [TapaMeTPaMU KOHCTPYKLi,
MEXaHIYHMMMU BJIACTUBOCTSIMU OETOHY i CTyIIeHEeM KOPO3ii apMaTypH, 110 BUKJIMKAE PyHHYBAHHS 3aXMCHOTO 11apy.

J7151 IpOrHO3YBaHHS IOBrOBIYHOCTI 6€TOHY IIPU CyJ/bgaTHIN KOpo3ii B IPyHTax 3alIpOIIOHOBAHA PO3PaxyHKOBA



MOJeJIb PO3NOIiy TEMIIEPATypPH I'PYHTY IO [16KHi. [IprBeeHi pe3ybTaTu JOBrOTPUBAINX €KCIIEPUMEHTAJIBHAX
IOCJIiIKeHb KOPO3iliHoi CTiIKOCTi 6eTOHY Ha KApOOHATHUX 3aMIOBHIOBAaYax. Ha npukiazni yaamTyBaHHs 1aJIbOBOTO
(dyHIaMEHTY J1JI1 MaJIOTIOBEPXOBOTO iHAMBIlyabHOTO KATJIOBOTO OYIMHKY BCTAHOBJIEHO, 110 3aCTOCYBAaHHS OETOHY
Ha KapOOHATHOMY IIiCKY J03BOJISIE 3HU3UTH BapTiCTh OETOHY Ha 10O BUTOTOBJIEHHS HA 8 %, IIOPIBHSHO 3
BUKOPUCTAHHSM OETOHY Ha KBapLOBOMY TiCKY, 11O MiATBEPAXYe €(PEKTUBHICTb 3aIIPOITIOHOBAHMX 3aXO0iB i3

3a0e3ne4yeHHs HeoOXinHOoi 1oBropivHoCTi. KilouoBi cj10Ba: JOBroBiuHICTh, 6ETOH, CyabdaTHa KOPO3is, TeMIepaTypa.

2. The thesis is devoted to the solution of actual problem of maintenance of durability of concrete in the conditions
of sulphate corrosion taking into account temperature of environment. Features of penetration of aggressive
substances are considered by introduction of effective coefficient of diffusion in a solid body which reflects
influence of parameters of structure of concrete, and also temperature on advance of diffusion ions. Based on
Arrhenius' law, the dependence of the diffusion coefficient of ions in liquid solution on temperature and the
dependence of the diffusion coefficient of sulfates in concrete on the ambient temperature are obtained. It is
established that the diffusion coefficient of ions strongly depends on temperature. At temperatures close to zero,
diffusion is practically absent. In the temperature range from 1 to 15 °C the diffusion coefficient increases
intensively. At values of 20-30 °C, the effect of temperature on the diffusion process becomes less significant. To
predict the change in the strength of concrete during sulfate corrosion taking into account the temperature of the
environment, an algorithm for predicting the change in the strength of concrete during sulfate corrosion taking
into account the temperature of the environment was developed. A mathematical model for predicting the
destruction of the protective layer of concrete by reinforcement corrosion products is proposed. The
dependences were obtained between the geometric parameters of the structure, the mechanical properties of
concrete and the degree of corrosion of the reinforcement, which causes the destruction of the protective layer.
The prescription of a rational value of the protective layer of concrete, measures to ensure the design value of the
protective layer in the manufacture of reinforced concrete and increase the tensile strength of concrete in the
protective layer, along with concrete density, are crucial to increase the durability of reinforced concrete
structures. Estimation of the optimal size of the protective layer, made on the basis of the conditions of its
destruction of the accumulated corrosion products of reinforcement, coincides with the normalized thicknesses of
the protective layers, which are installed on the basis of long-term operation of reinforced concrete structures.
The main factors of soil temperature regime formation, which include the processes of heat supply, transfer,
accumulation and heat transfer, are analyzed and systematized. The equation of soil heat balance is formulated.
Based on the known data on the total thermal balance of the soil surface, an analytical calculation model of soil
temperature distribution over depth is proposed. The model considers long-wave radiation, short-wave radiation
(solar radiation absorbed by the surface), soil thermal conductivity (soil heat dissipation), convective heat transfer
and evaporation effect. To predict the durability of concrete with sulfate corrosion in soils, a calculated model of
soil temperature distribution by depth is proposed. Taking into account the temperature distribution along the
depth of the soil on the example of Dnipro, isofields of damage to the protective layer of concrete after 10, 50 and
100 years of operation in conditions of sulfate corrosion at a concentration of 15, 30 and 50 g/1 were obtained. The
assessment of the load-bearing capacity of pile in the conditions of sulfate corrosion was conducted. Theoretical
bearing capacity after 100 years of operation decreases by 29 - 33,3 % at a concentration =15-50 g /I, respectively.
The results of long-term experimental studies of corrosion resistance of concrete on carbonate aggregates are
presented. The content of carbonate sand and dust particles varied in concrete mixtures. A series of samples for
comparative analysis, which were kept in water, was prepared separately. A visual inspection and compression test
of the samples after 30 years of exposure to a sulfate solution of Na2SO4 with a concentration of 5 % and water. It
was found that after 30 years of testing the compressive strength of samples on carbonate sand is 1,7-3,4 times
higher than samples on quartz sand. As a result of the numerical experiment, data on the durability of concrete on
carbonate aggregates were obtained considering the environment temperature. It was found that the use of
carbonate sand as an aggregate leads to a decrease in the predicted depth of damage to 2,3-2,7 cm at a
temperature of 25 °C and a concentration =30 g/I and 3,0-3,5 cm at a concentration =50 g/I; respectively, at a
temperature of 15 °C to 2,1-2,4 cm and 2,7-3,1 cm. Numerical experiment was performed to assess the durability of



concrete on carbonate aggregates based on the environment temperature and showed that the use of carbonate
sand as an aggregate leads to a decrease in the predicted depth of damage by 22 - 23 %. Keywords: durability,
concrete, sulphate corrosion, temperature.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKH AOCIIiAKEHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConuiasiIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. CaBuinbKu# Mukosa BacuiboBu4

2. Savytskyi Mykola Vasylovych

KBasigikanis: 1.1, 05.23.01, 05.23.05
InenTudikarop ORCID ID: He 3acrocosyeTscs
JoparkoBa indopmamnist:

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

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Inentudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Ulewiniy Jleonin OnekcanapoBUY

2. Sheinich Leonid Oleksandrovych



KBasigikamis: 1. 1. n., 05.23.05
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hereca MukoJia IBaHOBUY

2. Netesa Mykola Ivanovych

KBasigikamis: g.1.1., 05.23.05
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

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

Micue3Haxoa KEeHHSI:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

CaBuuibKuii Mukosa BacunboBud

Jepes'ssHKO BikTop MuKoJ1aiioBu4



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




