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DEGRADATION DAMAGES SURVEY OF THE SILT RESERVOIR
STRUCTURES

Abstract. The aim of this work is to obtain information about the condition of the sludge tank
supporting and enclosing building structures, identifying and fixing existing defects in order to assess
their possible impact on structures during its further operation. Archival surveys were carried out, site
documentation was selected and studied, load-bearing structures engineering measurements were
carried out, building structures were inspected, and the structural condition was photographed
selectively, graphic materials were made, technical conclusions were drawn up with conclusions and
recommendations for further structures safe operation in order to achieve this goal. The technical
surveying included a building structures external examination with damages fixation. The structures
general technical condition of the, the presence and nature of the defect’s propagation were previously
visually recorded, and then refined using measuring equipment. Verification calculations were also
carried out with the design and current load analysis on the sludge tank elements, and the tank
supporting structures concrete strength was determined by the ultrasonic method.

Keywords: silt reservoir, load-bearing structures of the tank, technical condition assessment,
verification calculations, non-destructive method for assessing the strength.
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OBCJIEJOBAHUE JEIPAJAIIMOHHBIX NOBPEXXIEHUI
KOHCTPYKIUA NJIOBOI'O XPAHUJINILIA

Annomayusa. ILlenvio nHacmoswell pabomvl A671AemMcs NONYYeHUe Cc8e0eHUll 0 COCMOAHUU
HEeCYWUX 1 02panicoarouux CmpoumenbHulx KOHCIPYKYUIL UI08020 Pe3epeyapa, GbisigieHuUe U YUKcayus
cywecmeyowux 0eghekmos OJisi OYEHKU UX BO3MOIICHO20 GNUSIHUSL HA CHPOUMENbHbIe KOHCIMPYKYUU 6
npoyecce OanbHelulell IKCRIYAmayuu uno8o2o peszepgyapa. /s docmudicenusi nOCMAGIeHHOU Yyeu
NPOBeOeHbl APXUBHbIEe UZbICKAHUS, OMOOPAHA U U3Y4eHa OOKYMEeHmayus no 00beKkmy, 6blNOJHeHd
UHDICEHEPHAsL 0OMePKA HeCYWux KOHCMPYKYUtl, NP08edeHo 00C1e008aAHUe CIPOUMENbHBIX KOHCIPYKYULL
U BbINONHEHA 6bIOOPOUHAsL (POmMOpUKCaAYUst COCMOAHUSL KOHCMPYKYUL, 6bINOIHEHbl 2paguuecKue
Mamepuansl, pazpabomano mexHu4ecKoe 3aKa04eHUs C 8bl800AMU U PeKOMEHOAYUAMU NO OdbHeliuell
bezonacHoul sxcnyamayuu Konempykyuil. Qbcnedosarue SKIIOUAN0 HEWHUN OCMOMP CIPOUMETbHBIX
KOHCmpyKkyutl ¢ ghuxcayuetl ux nogpesicoerutl. Obujee mexHuueckoe coOCmosHue KOHCMpPYKYyutl, Hanuuue
U xXapakmep pacnpocmpanenusi 0e(exmos npedsapumenbHO QUKCUPOSANUCH GUSYALLHO, 4 3AmeMm
VIOUHAUCH ¢ NOMOWBIO UBMEPUMENbHOU mexHuky. Takoice Obliu 6bINONIHEHbL NOBEPOHHBLE PACHENbl
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be3onacHoOCTb 3IaHHI H COOPY:KEHHH

INIEMEHMO8 Pe3epayapa ¢ AHANU30M NPOEKMHOU U 0elUCmEYIowell Hazpy3Ku Ha STeMEeHmbl COOPYICEHU.
UI08020 pe3epeyapa, onpedeieHa NPOYHOCMb  OemoOHA HeCywjux KOHCMPYKYUil —pe3epeyapa
VIbMPA38YKOBbIM MENMOOOM.

Knrouegvle cnosa: necywjue KOHCMpYKyuu pe3epeyapd, OYeHKAd MEeXHUHYeCKo20 COCHIOAHUA,
NOBEPOUHbIE PACUEMbL, HEPA3PYILAIOWUL MEMOO OYEHKU NPOYHOCTIL.

REFERENCES

1. Donchenko O.M., Suleymanova L.A., Rimshin V.I., Ryabchevskiy I.S. Tensile Deformations of «Mild»
Reinforcing Steels for Reinforced Concrete Structures. Lecture Notes in Civil Engineering. 2021. 147, Pp. 302-308

2. Fedorova N., Kolchunov V., Tuyen Vu.N., lliushchenko T. Determination of stiffness parameters of
reinforced concrete structures using the decomposition method for calculating their survivability 10P Conference
Series: Materials Science and Engineering, 2021. 1030(1). 012078.

3. Kablov E.N., Erofeev V.T., Rimshin V.l., ..Dergunova A.V., Moiseev V.V. Plasticized epoxy
composites for manufacturing of composite reinforcement Journal of Physics: Conference Series, 2020. 1687(1).
012031.

4. Karpenko N.I., Kolchunov V.1., Kolchunov V.I., Travush V.I. Calculation model of a complex-stressed
reinforced concrete element under torsion with bending International Journal for Computational Civil and Structural
Engineering, 2021. 17(1). Pp. 34-47.

5. Karpenko N.I., Rimshin V.1, Eryshev V.A., Shubin L.I. Deformation Models of Concrete Strength
Calculation in the Edition of Russian and Foreign Norms IOP Conference Series: Materials Science and
Engineering, 2020.753(5). 052043.

6. Klueva N., Emelyanov S., Kolchunov V., Gubanova M. Criterion of crack resistance of corrosion
damaged concrete in plane stress state Procedia Engineering. 2015. T. 117. C. 179-185.

7. Kolchunov V.1, Savin S.Yu. Survivability criteria for reinforced concrete frame at loss of stability
Magazine of Civil Engineering. 2018. Ne 4 (80). C. 73-80.

8.  Kolchunov V.1., Fedorova N.V., Savin S.Yu., Kovalev V.V., lliushchenko T.A.Failure simulation of a rc
multi-storey building frame with prestressed girders Magazine of Civil Engineering. 2019. Ne 8 (92). C. 155-162.

9. Kolchunov V.1., Savin S.Y. Dynamic effects in a composite two-component rods which appear when
local fracture of the matrix is occurred Journal of Applied Engineering Science. 2017. T. 15. Ne 3. C. 329-335.

10. Krishan A.L., Rimshin V.I., Shubin I.L., Astafeva M.A., Stupak A.A. Compressed Reinforced Concrete
Elements Bearing Capacity of Various Flexibility Lecture Notes in Civil Engineering, 2022. 182. C. 283-291.

11. Kolchunov V.l., Dem'yanov A.l. The modeling method of discrete cracks and rigidity in reinforced
concreteMagazine of Civil Engineeringthis, 2019. 88(4). Pp. 60-69.

12. Kuzina E.S., Rimshin V.I. Calculation Method Analysis for Structure Strengthening with External
Reinforcement IOP Conference Series: Materials Science and Engineering, 2020. 753(2). 022004.

13. Lukin M., Martynov V., Rimshin V., Aleksiievets |. Reinforced Concrete Vertical Structures Under a
Gently Sloping Shell of Double Curvature Under the Influence of Progressive Collapse Lecture Notes in Civil
Engineering, 2022. 182. C. 577-587.

14. Merkulov S., Rimshin V., Akimov E., Kurbatov V., Roschina S. Regulatory support for the use of
composite rod reinforcement in concrete structures IOP Conference Series: Materials Science and Engineering, 2020.
896(1). 012022.

15. Merkulov S.1., Rimshin V.1., Shubin I.L., Esipov S.M. Modeling of the Stress-Strain State of a Composite
External Strengthening of Reinforced Concrete Bending Elements I0P Conference Series: Materials Science and
Engineering, 2020. 753(5). 052044,

16. Neverov A.N., Truntov P.S., Ketsko E.S., Rimshin V.I. Calculating the Strengthening of Construction
Structures Before the Reconstruction of the BuildingLecture Notes in Civil Engineering, 2022. 182. C. 173-179.

17. Rimshin V.1., Telichenko V.., Krishan A.L., Truntov P.S., Bykov G.S. Assessment of the impact of high
temperature on the strength of reinforced concrete structures during operation Key Engineering Materials, 2021. 887
KEM. C. 460-465.

18. Rimshin V.I., Kalaydo A.V., Semenova M.N., Bykov G.S. Regularities research of radon transfer to
underground enclosing buildings structures 10P Conference Series: Materials Science and Engineering, 2020. 953(1).
012088.

19. Rimshin V.l.,, Kuzina E.S., Shubin I.L. Analysis of the structures in water treatment and sanitation
facilities for their strengthening Journal of Physics: Conference Series, 2020. 1425(1). 012074.

20. Rimshin V.l., Roshchina S.I., Ketsko E.S., Truntov P.S., Kuzina I|.S. Engineering Calculations of
Acidifier Retaining Walls During Water Treatment Facilities DesigningLecture Notes in Civil Engineering, 2022. 182.
Pp. 55-73.

M 2 (100) 2022



https://www.scopus.com/authid/detail.uri?authorId=57222408702
https://www.scopus.com/authid/detail.uri?authorId=55876997500
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=57219006486
https://www.scopus.com/record/display.uri?eid=2-s2.0-85102623587&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85102623587&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/21100889404?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57201536233
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=56966752400
https://www.scopus.com/authid/detail.uri?authorId=57205361422
https://www.scopus.com/record/display.uri?eid=2-s2.0-85082122523&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85082122523&origin=resultslist&sort=plf-f
https://www.elibrary.ru/item.asp?id=24948321
https://www.elibrary.ru/item.asp?id=24948321
https://www.elibrary.ru/contents.asp?id=34089401
https://www.elibrary.ru/item.asp?id=35554367
https://www.elibrary.ru/contents.asp?id=35554360
https://www.elibrary.ru/contents.asp?id=35554360&selid=35554367
https://www.elibrary.ru/item.asp?id=42335570
https://www.elibrary.ru/item.asp?id=42335570
https://www.elibrary.ru/contents.asp?id=42335557
https://www.elibrary.ru/contents.asp?id=42335557&selid=42335570
https://www.elibrary.ru/item.asp?id=31062473
https://www.elibrary.ru/item.asp?id=31062473
https://www.elibrary.ru/contents.asp?id=34534867
https://www.elibrary.ru/contents.asp?id=34534867&selid=31062473
https://www.scopus.com/authid/detail.uri?authorId=56200412900
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=55353536300
https://www.scopus.com/authid/detail.uri?authorId=57204739579
https://www.scopus.com/authid/detail.uri?authorId=57214151833
https://www.scopus.com/record/display.uri?eid=2-s2.0-85125234824&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85125234824&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/21100889404?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=56195421800
https://www.scopus.com/authid/detail.uri?authorId=57466597000
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=57219017114
https://www.scopus.com/record/display.uri?eid=2-s2.0-85125245270&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85125245270&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/21100889404?origin=resultslist
https://www.scopus.com/sourceid/21100889404?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=55917127800
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=55353536300
https://www.scopus.com/authid/detail.uri?authorId=57215862375
https://www.scopus.com/record/display.uri?eid=2-s2.0-85082104367&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85082104367&origin=resultslist&sort=plf-f
https://www.scopus.com/authid/detail.uri?authorId=57212392933
https://www.scopus.com/authid/detail.uri?authorId=57212390223
https://www.scopus.com/authid/detail.uri?authorId=57466580000
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/record/display.uri?eid=2-s2.0-85125287585&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85125287585&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/21100889404?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=57195576732
https://www.scopus.com/authid/detail.uri?authorId=56200412900
https://www.scopus.com/authid/detail.uri?authorId=57212390223
https://www.scopus.com/authid/detail.uri?authorId=57220777312
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114919734&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114919734&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/12378?origin=resultslist

CTponTe/IbCTBO H PEKOHCTPYKIHSI

21. Sergeev M., Rimshin V., Lukin M., Zdralovic N. Multi-span composite beam IOP Conference Series:
Materials Science and Engineering, 2020. 896(1). 012058.

22. Telichenko V., Rimshin V., Ketsko E. Reinforced concrete structures stress-strain state strengthen with
composite materials IOP Conference Series: Materials Science and Engineering, 2020. 869(5). 052003.

CIIMCOK JIMTEPATYPBI

1. Jdonuenko O.M., CyneiimanoBa JL.A., Pummun B.U., PsbueBckuit U.C. Jlebopmammu mnpu pacTsHKEHHH
«MATKHX» apMaTypHBIX CTajed I Kelne300€TOHHBIX KOHCTPYKIMHA. KOHCHEeKTBI NeKnui Mo TIpa)IaHCKOMY
crpoutenbeTy. 2021, 147. C. 302-308.

2. ®enopoBa H., Komuynos B., Tyiten By. H., Unstomenko T. OmnpexneneHue mnmapameTpoB >XECTKOCTH
XKeJIe300€TOHHBIX KOHCTPYKLMH C HCIOJIb30BAaHMEM METOJa JEKOMIIO3WIMK Ul pacuera Hux xuBydecTH. Cepus
koH(epenuuit [OP: Marepuanosenenue u umwxenepus, 2021. 1030(1). 012078.

3. Kaonos E.H., Epodees B.T., Pummmn B.U., ..[leprynoBa A.B., Moucees B.B. IlnacruduumpoBanHsie
SMOKCHIHBIC KOMITO3UTHI Il M3TOTOBJICHHS KOMITO3UTHOW apmatypsl JKypHan ¢usuku: Cepus koHpepenmumid, 2020.
1687(1). 012031.

4. Kapnenko H.U., Komuynos B.U., Komuynos B.M., TpaBym B.M. PacuerHas Monens CloXHOHANPSKEHHOTO
KeJIe300€TOHHOTO AJIEeMEHTa TPH KPYUYEHUH C M3rHOOM MekTyHapOIHBIN JKypHal BBIYHCIUTEIBHOW CTPOUTENBEHON U
crpoutensHol Mmkenepun, 2021. 17(1). C. 34-47.

5. Kapnenko H.W., Pummun B.U., Epsies B.A., Hlyoun JI.W. [lepopmanmonHsie Moaenu pacuera IpOYHOCTH
O0eTOHa B H3JaHUAX POCCHHCKUX U 3apyOeXKHBIX HOPMAaTHBHBIX JOKymMeHTOoB Cepusi koH(pepenumii 10P:
Marepuanosenenue u umkenepus, 2020.753(5). 052043.

6. Kimroesa H., EmenbsnoB C., KomuynoB B., I'ydbanoBa M. Kpurepuii TpemmHocTolikocTH O€ToHa,
MIOBPEXICHHOTO KOPPO3HEHi, B IIIOCKOM HaMpspKeHHOM cocTostHum Procedia Engineering. 2015. T. 117. C. 179-185.

7. Komuynos B.U., Caun C.1O. Kputepuu uBydecTH kejae300€TOHHOTO KapKaca MpH MoTepe yCTONYUBOCTH //
WmxeHepHo-cTpouTenbHbIi sxypHa. 2018. Ne 4 (80). C. 73-80.

8. Komuynos B.U., ®enoposa H.B., Capun C.1O., Kopanes B.B., Unsiomenko T.A. MonenupoBaHue pa3pymieHus
Kapkaca MHOTOIT@)XHOT'O 3[aHHA C MPEABAPUTENILHO HANPSDKEHHBIMHU Oaikamu // MHXeHepHO-CTpOUTENbHBIN JKypHAII.
2019. Ne 8 (92). C. 155-162.

9. KomuynoB B.M., CaBun C.IO. [lunamuueckue 3pQekTbl B KOMIO3UTHBIX JIBYXKOMIIOHEHTHBIX CTEPIKHSIX,
BO3HHUKAIOIINE TIPH JIOKAJHHOM pa3pylleHHH MaTpulilbl. JKypHasl npukiaaHod MHxXeHepHOH Hayku. 2017. Ne 15. Ne 3.
C. 329-335.

10. Kpumian A.JL., Pummun B.M., Hlyoun U.JI1., AcrapseBa M.A., Ctynak A.A. Hecymas cnocoOHOCTbh CKaThIX
KeJIe300€TOHHBIX JJIEMEHTOB Pa3JIMUHOM THOKOCTH KOHCIEKTHI JIEKIMI 10 TPa)IaHCKOMY CTpPOHUTENbCTBY, 2022. 182.
C. 283-291.

11. KomaynoB B.U., dembsiHoB A.W1. MeTox MoaenupoBaHus JUCKPETHBIX TPEIINH U KECTKOCTH B KeJIe300€TOHE.
Kypuan rpaxnanckoro crpourenscrsa. 2019. 88(4). C. 60-69.

12. Ky3una E.C., Pummun B.W. Ananu3 metona pacdera il yCWICHHUS KOHCTPYKIMM BHEIIHUM apMHPOBaHUEM
Cepus xonpepenuuii IOP: Marepuanosenenue u umxenepus, 2020. 753(2). 022004.

13. Jlykun M., MapteiHoB B., Pumnmmn B., Anekcueser; 1. JXKenezo0eToHHbIe BepTUKAIbHBIE KOHCTPYKIIUU IO
MoJIOroi  00O0JIOYKOM JIBOWHOM KPUMBU3HBI TMOJ BIUSHUEM Iporpeccupymomiero oopymenus KoHCHeKT Jekuuit 1o
crpouTtenscTBy, 2022. 182 ¢. 577-587.

14. MepkynoB C., Pummmna B., AxkumoB E., Kyp6atos B., Ponmra C. HopmatuBHOE obecrieueHue mpruMeHeHHs
KOMITO3UTHOM  CTEp)KHEBOM apMarypbl B  Kelne300eTOHHbIX  KOHCTpykiusix Cepusi  koHdpepenumii  10P:
Martepuanosenenune u nmxenepus, 2020. 896(1). 012022.

15. MepkynoB C.M., Pummmu B.M., Myowun W.JL, Ecwmmor C.M. MonenupoBanne HampsKeHHO-
7e(hOPMHUPOBAHHOTO COCTOSIHHSI BHEIIHErO YCHJICHHS W3 KOMIIO3UTHBIX MAaTEpHaJOB H3TMOAEMBIX JJIEMEHTOB H3
xene3oderona Cepus kordepenimii [OP: MarepuanoBenenue u umkenepusi, 2020. 753(5). 052044.

16. Hesepor A.H., TpyntoB II.C., Kemko E.C., Pummun B.W. Pacuer ycuneHus CTpOWUTENBHBIX KOHCTPYKIIUH
nepes PeKOHCTPYKIHEH 3/1aHust // APXUTEKTYpHbIE 3aIMUCKU TPAXKIAAHCKOro cTpouTenbeTsa, 2022, 182. C. 173-179.

17. Pumoma B.U., Temuuenko B.W., Kpuman A.JL., TpyrrtoB I1.C., BeikoB I'.C. OueHka BIUSHHS BBICOKOM
TEMIIepaTyphl Ha IIPOYHOCTH KEIe300€TOHHBIX KOHCTPYKIMH MpH SKCIuTyaTaimy KiroueBble MHKEHEPHbIE MaTepHabI,
2021. 887 KEM. C. 460-465.

18. Pummmma B.U., Kamatino A.B., CemenoBa M.H., brikoB I'.C. HccnenoBanme 3aKOHOMEPHOCTEH MOCTYIDICHAS
pajioHa B TMOJ3EMHBbIC Orpakiaroinine KoHcTpykuuu 3manuii Cepus koHdepenimii |OP: Marepuanosenetue u
nmxenepus, 2020. 953(1). 012088.

19. Pummma B.U., Kysuna E.C., Ilyoun MN.JI. AHann3 KOHCTPYKLHMHA BOJOOYMCTHBIX W KaHAJIM3ALHOHHBIX
coopyxenuii ipu ux ycmwiernu // XKypuan dusuku: Cepust kordepentmii, 2020. 1425(1). 012074.

Ne2 (100) 2022


https://www.scopus.com/authid/detail.uri?authorId=56195253600
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=56195421800
https://www.scopus.com/authid/detail.uri?authorId=57219013092
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091037091&origin=resultslist&sort=plf-f
https://www.scopus.com/authid/detail.uri?authorId=57195576732
https://www.scopus.com/authid/detail.uri?authorId=56258934600
https://www.scopus.com/authid/detail.uri?authorId=57200086631
https://www.scopus.com/record/display.uri?eid=2-s2.0-85089149347&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85089149347&origin=resultslist&sort=plf-f

be3onacHoOCTb 3IaHHI H COOPY:KEHHH

20. Pummun B.J., Pommuna C.1., Kenko E.C., TpyntoB I1.C., Ky3suna U.C. UaxkeHepHble pacueTsl MOANOPHBIX
CTEHOK OTCTOWHHKA IIPH NPOEKTUPOBAHUH BOJOOYUCTHBIX COOPYKEHHH // APXUTEKTYpHbIE 3alHMCKH B T'Pa’KIaHCKOM
cTpowutenbeTie, 2022. 182, C. 55-73.

21. Ceprees M., Pummun B., JIykun M., 3apanosua H. MHoromnponerHas cocraBHas Oanka Cepust KoH(epeHuni
IOP: MarepuanoBenenue u umxenepus, 2020. 896(1). 012058.

22. Temmuenko B., Pummmu B., Keuko E. HampspkeHHO-nedopMHUpOBaHHOE COCTOSIHHE >Kelle300€TOHHBIX
KOHCTPYKLIWH, YCHJICHHBIX KOMMO3UTHBIMH Matepuasiamu Cepusi koHdepenimii [OP: MarepuanoBenenue u
umkenepus, 2020. 869(5). 052003.

Information about authors:

Rimshin Vladimir lv.

Moscow State University of Civil Engineering (MGSU), Moscow, Russia,
doctor of technical sciences, professor, Corresponding Member of RAACS.
E-mail: v.rimshin@niisf.ru

Kurbatov Vladimir L.

North Caucasian branch of Federal state Budgetary Educational Institution of higher Professional education «Belgorod
state technological University Named after V.G. Shukhov», MineralnyeVody, Stavropol Territory, Russia,

doctor of economic sciences, professor, director of the North Caucasian Branch Shukhov Belgorod State Technological
University named after V. G. Shukhov.

E-mail: kurbatov_bgtu@list.ru

Erofeev Vladimir T.

Federal State Budgetary Educational Institution of Higher Education «National Research Ogarev Mordovia State
University», Saransk, Republic of Mordovia, Russia,

doctor of technical sciences, professor, dean of the Architecture and Civil Engineering Faculty.

E-mail: fac-build@adm.mrsu.ru

Ketsko Ekaterina S.

Research Institute of Building Physics RAASN, Moscow, Russia,
postgraduate student.

E-mail: kkuzzina@mail.ru

HNnpopmanus o6 apTopax:

Pummune Baagumup UBanoBuy

HUY MockoBckuii rocyapcTBeHHbIH cTpoutenbHelit yauBepceuteT (MI'CY), r. Mocksa, Poccus,
JIOKTOp TEXHUYECKUX HayK, mpodeccop, wieH-koppecrnonaeHT PAACH.

E-mail: v.rimshin@niisf.ru

Kyp6atos Baanumup JleonnagoBuya

CeBepo-kaBKka3ckuii (prman QemeparbHOrO TOCYZApCTBEHHOrO  OIOPKETHOrO 00pa30BATENBHOTO YUPEKICHUS
BEICIIETO 00pa3zoBaHus «benroponckuii rocymapCTBEHHBIN TexXHONOrmdeckmii yHuBepcuTer uM. B.I.IllyxoBay,
r. MuHepasbHble Boasl, Poccus,

JOKTOp 9KOHOMUYECKHX HayK, mpodeccop, aupekrop CeBepo-Kaskazckoro pummana «bI'TY um. B.I'.IllyxoBay.
E-mail: kurbatov_bgtu@list.ru

Epodees Baagumup Tpopumosuu

OI'bOY BO «HammoHanpHEIH UccaenoBaTenbckuii MopaoBcKuii rocyaapcTBennbnid yauBepcurer uM. H.IT. Orapépay,
r. Capanck, Poccus,

JIOKTOp TEXHUYECKUX HAyK, Mpodeccop, IeKaH apXUTEKTypPHO-CTPOUTENBHOrO (aKylbTeTa.

E-mail: fac-build@adm.mrsu.ru

Kenxo Exatepuna CepreeBHa

Hayuno-uccnenoBarensckuit HHCTUTYT cTpoutenbHoi puznkn PAACH, r. Mocka, Poccus,
aCIIUpaHT.

E-mail: kkuzzina@mail.ru

M 2 (100) 2022


mailto:v.rimshin@niisf.ru
mailto:kurbatov_bgtu@list.ru
mailto:fac-build@adm.mrsu.ru
mailto:kkuzzina@mail.ru
mailto:kurbatov_bgtu@list.ru
mailto:fac-build@adm.mrsu.ru
mailto:kkuzzina@mail.ru

