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TEOPUS1 UH)XKEHEPHBLIX COOPY)XEHUM.

CTPOUTEJIbHBIE KOHCTPYKLNN

V]IK 624.012.35/45 DOI: 10.33979/2073-7416-2021-97-5-3-15

®.C. BAMAJIMEB!, A.T. TAMPA3SH?

'®I'BOY BO «Kasanckuii rOCYAApCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTETY,
r. Kazans, Poccus
2OI'BOY BO «HauuoHambHEIH HCCIeI0BATENbCKIH MOCKOBCKHIT rOCYAApCTBEHHBIN CTPOUTENIbHBII YHUBEPCUTETY,
r. MockBa, Poccus

K PACYHETY CTAJIEKEJIE3OBETOHHBIX PEBPUCTBIX IIVIMT J1JIA
BOCCTAHABJIMUBAEMBIX IEPEKPBITUM

Annomayusn. Ilpoanaruzuposan omeuecmeeHHblll ONbIM  BOCCMAHOGIEHUS. NEPEKPbIMULL
CMAapUHHbIX 30anuil. Iana OyeHKa onvima npUMEHeHUs. 0depesooicene300emoHHbIX,
cmanesicene300emoHHbIX  KOHCMPYKYUL NepeKpulmull U Memoo08 pAaciema HeCywux 3J1eMeHmos
cocmaenozo ceuenusi. OmmeueHo, umo Oeucmeyiowue HOPMbl NPOCKMUPOGAHUSL U CYUeCmEYIouue
Memoobl  pacuema Cmanexncene300emonHHblX KOHCMPYKYUU SPANCOAHCKUX 30AHULL U  MOCHOBbIX
COOPYICEHUL UCNONL3YIOM  VAPOWEHHbIE Memoobl pacuema U He ompaxdcaiom @axmuueckoe
HANPSANCEHHO-0ePOPMUPOBAHHOE COCMOSHUE U32UDAEMO20 INEMEHMA, He YYUMbIBAIOM HAYAIbHbLE
O00IKCNIYAMAayuoHHble Oe@opmayuu U HANPSJICeHUs U He NPUE0Osm K IKOHOMUUHbIM NPOEKMHbIM
pewenusm. Mno20a npusoosim Kk HEeKOPPEKMHbIM pe3yibmamam. M3 yciosuil pagHogecus cocmagHo2o
9NeMEHMA NPeOCMmABIeHbl GbIPAIICEHUS] GHYMPEHHUX MOMEHMO8 U YCUIUIL CMANedNcene300emonHblX
uzeubaeMblx INEMEHMO8 C YUemoM O0IKCHIyamayuoHHvlx ycunui. Ilpusedenvl pesyivbmamul
COOCMBEHHBIX IKCNEPUMEHMO8, 20€ NOKA3AHbl, YMO 6 Nepuod meepoeHuss bemoHa OaiKu u Niumsl
noayuarom degpopmayuu 8 gude 0Opamuozo npo2uba (8vicub), a 8 ceueHusx cmanedxHceie300emoHHbIX
9NEMEHMO8 BO3HUKAIOM 6HympenHue Hanpsoicenust. IIpueedenvt opmyavl 0ns pacuema npocubog
U32UOAEMBIX DJIEMEHINO8 C YUEMOM UX HAYAIbHBIX OeqhopmMayuil.

Il conocmaegnenuss  pe3yibmamos — pacuema — NPeoioNCeHHO20  Memood — pacuemad
cmanesicene300emoHHbIX INEMEHMO8 C YUEMOM HAYAIbHBIX 0epOopMayUil U HANPSAICEHUU UCTLONb308AHbL
Oanuble COOCMBEHHLIX IKCNEPUMEeHmos U Oauvl cpasHenus. Iloxkazana yoosiemsopumenvbHas
CX00UMOCTb Pe3VIbMAmos.

Knrwouegvie cnosa: cmanedicene3obemonnvie nepekpuimus, HeCywas CnocoOHOCMb, paciemnas
MoOenb, NPOUHOCMb, 0ehopmayull, Ha4aIbHble HANPAICEHUS.

F.S. ZAMALIEV!, A.G. TAMRAZYAN?
'FSBEI HE "Kazan State University of Architecture and Civil Engineering”, Kazan, Russia
’FSBEI HE "National Research Moscow State University of Civil Engineering”, Moscow, Russia

TO CALCULATION OF STEEL-REINFORCED CONCRETE RIBBED
PLATES FOR REFURBISHED FLOORS

Abstract. Analyzes national experience of restoring the old buildings floors. An assessment of
the wood-reinforced concrete using experience, steel-reinforced concrete floor structures and methods
for calculating load-bearing elements of a composite section is given. It is noted that the current design
standards and existing methods for calculating steel-reinforced concrete structures of civil buildings
and bridge structures use simplified calculation methods and do not reflect the actual stress-strain state
of a bent element, do not take into account the initial pre-operational deformations and stresses, and do
not lead to economical design solutions. Sometimes they lead to incorrect results. Expressions of
internal moments and forces of steel-reinforced concrete bending elements are presented from the
equilibrium conditions of a composite element, taking into account pre-operational forces. The results
of our own experiments are presented, where it is shown that during the hardening of concrete, beams
and slabs receive deformations in the form of reverse deflection (bending), and internal stresses arise in
the sections of steel-reinforced concrete elements. Formulas are given for calculating the deflections of
bending elements taking into account their initial deformations.



CTpouTeNbCTBO U PEKOHCTPYKIUSI

To compare the calculation results of the proposed method for calculating steel-reinforced
concrete elements, taking into account the initial deformations and stresses, the data of our own
experiments were used and comparisons were given. Satisfactory convergence of the results is shown.

Keywords: steel-reinforced concrete floors, bearing capacity, design model, strength,
deformations, initial stresses.
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B.M. KOPCYH', C.H. KAPITEHKO?, C.10. MAKAPEHKO®, A.B. HEJIOPE30B®
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% JlonGacckas HAMOHATBHAS AKAEMHS CTPOMTEIHCTBA H APXHTEKTYpHI, I. MakeeBKa, YKkpanHa

COBPEMEHHBIE KPUTEPUHU TPOYHOCTHU JJIS1 BETOHOB
ITPU OB BEMHBIX HAIIPS)KEHHBIX COCTOSAHUAX

Annomayusn. Jlocmogepnasi oyenka npouHocmu u Oegopmayuti 6emouHa 8 YCI0GUsX
HEeOOHOOCHBIX HANPAICEHHBIX COCMOAHULL BAICHA OISl NOBLIUUEHUSI HAOEHCHOCU NPOEKIMHBIX PeuleHul.
Knaccuueckue meopuu npounocmu Henpucoouvl 015 MAKux MAamepuanos, Kaxk 6emoH, ecieocmeue
CNLOJICHO20  COBUCO-OMPBIGHO20 MEXAHUZMA paspyuleHust e2o cmpykmypbol. Ilpusedeno onucanue
onpedenaowux coomuowenui kpumepues npounocmu I'.A. T'enuesa, I'A. I'enuesa — H.M. Anukosoii,
E.C. Jleimeca, A.B. Awuna, C.®. Knosanuua — /U Fesywro, K.J. Willam — E.P. Warnke u
H /. Kapnenxo. Bvinonnenma oyeHxka coomeemcmeusi pacuemubvlX GeiuyuH NPOYHOCHU ONbIMHbIM
OaHHBIM 8 YCI08UAX OOHO-, 08YX- U MPEXOCHLIX HANPANCEHHbIX cocmosinuu. Onpedenenvl Kpumepuu
NPOYHOCMU, onucklgalowjue Hauboree ONUSKO ONbIMHbIE OAHHble 68 XAPAKMEPHbIX 00aacmax
HANPAJNCEHHO20 COCMOoANUA. Ycmanoseneno, umo Haubonee paspabomaHHbIMu AGNAIOMCA  YCA08US
npounocmu C.®. Knosanuua — J[.U. besywro, K.J. Willam — E.P. Warnke u H /. Kapnenxo. Kpumepuu
E.C. Jletimeca u A.B. Awuna c docmamounoti mo4HoCmbl0 ONUCHIBAIOM ONbIMHbIE OAHHbBIE 8 YCTI0BUAX
NIOCKO20 HanpsxjceHno2o cocmosanus. Ycnosus npounocmu I'.A. T'enuesa u I'A. I'enuesa —
H.M. Anuxosoti mpebyrom ocmoposiCHO20 NPUMEHEHUS C YHeMOM UX OMKIOHEHUL OM ONbIMHBIX OAHHbIX
8 OMOENbHBIX 0OIACMAX MPEXOCHBIX HANPSIICEHHbIX cOcmosaHull. Onpedenenvl nPoepammbl HA2PYHCEHULL
8 npoyecce 3KCNEPUMEHMANbHBIX UCCAe008AHUL NPOYHOCMU OemoHA C yelnvio 0Oojiee MOYHO2O
evlaseHUs (hopM PYHKYULI MEPUOUOHATLHBIX U 08UATHOPHBIX KPUBBIX.

Knrwouesvie cnosa: 6€m0H, MHOCOOCHbIE HANDANCEHHblEe COCMOAHUA, Kpumepuu npo4Hocmu,
ananus.

V.1. KORSUN!, S.N. KARPENKO?, S.Yu. MAKARENKO?, A.V. NEDOREZOV?
'peter the Great St. Petersburg Polytechnic University, Saint Petersburg, Russia
?Research Institute of Building Physics RAASN, Moscow, Russia
*Donbas National Academy of Civil Engineering and Architecture, Makiyivka, Ukraine

MODERN STRENGTH CRITERIA FOR CONCRETE
UNDER TRIAXIAL STRESS STATES

Abstract. Reliable assessment of the strength and deformations of concrete under multiaxial
stress states is important for increasing the accuracy of analysis and design. Classical strength theories
do not work for such materials as concrete due to the complex shear-pryout mechanism of its structural
failure. Description of the key relations of strength criteria established by G.A. Geniev, G.A. Geniev —
N.M. Alikova, E.S. Leites, A.V. Yashin, S.F. Klovanich — D.I. Bezushko, K.J. Willam — E.P. Warnke and
N.I. Karpenko is given. Assessment of the compliance of the design strength with the experimental data
under uni-, bi- and triaxial stress states is made. Strength criteria that most closely describe the
experimental data in the specific areas of the stress state are determined. It has been found out that the
most developed strength conditions are the ones developed by S.F. Klovanich — D.l. Bezushko,
K.J. Willam — E.P. Warnke and N.I. Karpenko. The criteria introduced by E.S. Leites and A.V. Yashin
describe the experimental data under conditions of the plane stress state with sufficient accuracy. The
strength conditions established by G.A. Geniev and G.A. Geniev — N.M. Alikova require careful use,
taking into account their deviations from the experimental data in certain areas of triaxial stress states.
Loading programs in the process of experimental research of concrete strength aimed at identifying the
forms of functions of meridional and deviatoric curves more accurately have been determined.

Keywords: concrete, multiaxial stress state, strength criteria, analysis.
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B.C. KY3HEIIOB, A.A IIIYPYIIKUH
'®I'BOY «HaumoHambHBIH HCCIeI0BaTeNbCKHH MOCKOBCKHIT TOCYJapCTBEHHBIA CTPOUTENBHBIA YHUBEPCUTET"
(HY MI'CY), r. Mocksa, Poccus

YCWJIUA B 3JIAHUSIX TIPUSMATHYECKOHN POPMbI
IIPU PA3JIMYHOM PACHPEAEJEHUU BETPOBOI'O BO3JAEUCTBUSA

Annomauyun. Paccmampusaiomcs  ocobennocmu  8o30eticmeusi  6empd  HA  30aHUe
NPUBMATMUYECKO20 MUNA NPU PA3TUYHBIX CROCODAX onpedeneHus: Kodg@uyuenma 0asieHust 6empa no
svicome. Hccneooeanue 6bINONHEHO HA OCHOGE U3VUEHUs OCHOBHLIX HNONONCEHUU HOPMAMUBHBIX
OOKYMEHMO8, pe2yIupyroumux npoeKmHO-KOHCMPYKMOPCKYIo  desmenvhocms 6 P®, a maxkoce
aKmyanvbHolx — nYOIUKAYUNl — OMeuyecmEeHHblX U  3APYOEdCHbIX — YYEHbIX,  COOMBEemCMmEYIoUUX
UCCIe008aHUAM OAHHO20 HanpasneHus. Memoo uccne0osanus - CMpyKmypHO-aHATUMUYecKul aHaiu3 ¢
UCNONIb308AHUEM — KOPPENAYUOHHLIX — 3asucumocmeti  ucciedyemvlx  gaxmopos.  Ilpusoosmcs
aHanumuyecKue 3Aa8UCUMOCMU Ol OnpedefieHus YCUIull Oom 6empa NpU PA3IUYHBIX CNnocobax
Ha3HaueHusi Kos(uyuenma 6emposol HaAspy3Ku NO evbicome 30aHUsS U UX epaguueckas
unmepnpemayus. Paboma ocumosama Ha nonodwcenusx omeyecmeeHHbLIX CMPOUMETbHbIX HOPM U
COOMBEMCMBYIOUWUX CBEOEHUN, COOEPAHCAUWUXCS 8 UHBIX OMEeUeCMBEeHHbIX U 3APYOENCHBIX UCIOUYHUKAX.
na npusmamuyeckux 30anuil no gvicome 00 80 mMempos UMermcs y4acmku, e0e YCUus om OCHOBHOLU
68empo8oll HAZPY3KU CYUECBEHHO 3A8UCAM OM Memooa ee onpeodenenus. Ilpoeedennoe uccredosanue
ceudemenbcmeyem 0 HeOOHOZHAYHOCMU, UCHONIb3YEMbIX 68 NpAKMuUKe NPOeKMUuposanus napamempos
6empos8oll Hazpy3Ku, O0NYCKAIOWUX B03MONCHOCIb NPESbIUEHUS UTU He002PYHCEHHOCTU KOHCMPYKYUL
UNU OMOETbHBIX INEMEHMOB.

Kniouegvie cnosa: sicenesobemonnvie 30anusi u 21eMeHmul, PPOHMANLHASL NOBEPXHOCMDY,
KO Quyuenm 6emposou Hacpy3Ku, yCuus om eempa.

V.S. KUZNETSOV!, A.A SHURUSHKIN*
'National Research Moscow State University of Civil Engineering (MGSU), Moscow, Russia

INTERNAL FORCES IN THE FRAME OF BUILDING OF PRISMATIC
FORM UNDER DIFFERENT DISTRIBUTION OF WIND PRESSURE

Abstract. The features of the effect of wind on a prismatic-type building with different methods
of determining the coefficient of wind pressure along the height are considered. The study was carried
out on the basis of studying the main provisions of regulatory documents governing design and
development activities in the Russian Federation, as well as current publications of domestic and
foreign scientists, corresponding to research in this area. The research method is structural and
analytical analysis using the correlation dependences of the factors under study. Analytical
dependencies for determining the wind forces for various methods of assigning the wind load coefficient
along the height of the building and their graphic interpretation are given. The work is based on the
provisions of domestic building codes and relevant information contained in other domestic and foreign
sources. For prismatic buildings with a height of up to 80 meters, there are areas where the forces from
the main wind load significantly depend on the method of its determination. The conducted research
indicates the ambiguity used in the practice of designing the parameters of the wind load, allowing the
possibility of excess or underloading of structures or individual elements.

Keywords: reinforced concrete buildings and elements, frontal surface, wind load coefficient,
wind forces.

12 N5 (97) 2021




Teopusi HHKEeHEPHBIX cOOpY:KkeHnid. CTpouTeIbHbIE KOHCTPYKIIHHA

CIIMCOK JIMTEPATYPBbI

1. OOGpymenus 3qanuii, MocToB u jgam0. https://pointeresam.ru/fact/ vnezapnoe-razrushenie-stroitelnyx-
konstrukcij-v-rezultate-texnogennyx-katastrof.

2. Porepu TI'.Karactpodpa Ha Mocty Teii: oTd4eT CieACTBEHHOrO cyaa W oOT4eT TI-Ha Portepu 00
00CTOSTENLCTBAX, CBSI3aHHBIX C najceHueM qacTH MOCTa Tei 28 JeKaopst 1879 T.
https://www.railwaysarchive.co.uk/documents/BoT_Taylnquiry1880.pdf

3. PacueTsl BEICOTHBIX COOPYKEHHH IIPH BETPOBOM Bo3eicTBHH. https://apr.ru/article/14579.

4.  Tannyrommwmii Moct B Bonrorpaze: npuunHel, ananoruu, Meporpusitus. Yactes 1. [puunnst // UHTepHeT-
xypHan «Haykosenenue». 2015. Tom 7. Ne 6. URL: https://cyberleninka.ru/article/n/tantsuyuschiy-most-v-volgograde-
prichiny-analogii-meropriyatiya-chast-1-prichiny.

5. Cumny 3., Cxannan P. Bo3zeiicTBue BeTpa Ha 3qaHUs U coopyxkeHus. M.: Ctpoiinzgar, 1984. 360 c.

6. Hyo6mnckmit  C.M.  Pacdersl  BBICOTHBIX  COOPY)KEHHH  TPH  BETPOBOM  BO3JICHCTBHH.
http://old.inm.ras.ru/library/seminars/s9-mmgpdip/Dubinsky 100211.pdf.

7. Kum [.A. AHanu3 BeTpOBOTO BO3ACHCTBHS Ha 3MaHUSA W coOpykeHHus // VIHxeHepHBIH BecTHUK J[oHa.
2020. Ne12. http://www.ivdon.ru/ru/magazine/archive/n12y2020/6699

8.  ®enepanbhblii 3akoH Ne 384 «TexHuueckuii perjaaMeHT o 0€30MaCHOCTH 3[JaHUIl U COOPYKEHUI.

9. CHull 2.01.07-85. Harpy3ku u Bo3aeiictBus. M., 1985

10. CIT 20.13330.2011 Harpy3ku u Bo3meiictBus. AxTyanusupoBanHas penakuuss CHull 2.01.07-85*.
M., 2012.

11. CIT 20.13330.2016 Harpy3ku u Bo3meiicTBus. AxTyanusupoBanHas penakuuss CHull 2.01.07-85*.
M., 2016.

12. Espoxon 1. Bo3neifictBus Ha xoHCTpyKIuu. Yacts 1-4. OOumme Bo3meicTBusa. BeTpoBbie BO3IEHCTBHS.
(EN 1991-1-4:2005, IDT).

13. ®enepanpHsrii 3ak0H 0T 27.12.2002 1. No 184-@3. «O TeXHUYECKOM PETyIHPOBAHUAN.

REFERENCES

1. Obrusheniya zdaniy, mostov i damb [Collapse of buildings, bridges and dams].
https://pointeresam.ru/fact/ vnezapnoe-razrushenie-stroitelnyx-konstrukcij-v-rezultate-texnogennyx-katastrof.

2. Rothery H. Tay bridge disaster. https://www.railwaysarchive.co.uk/documents/BoT_Taylnquiry1880.pdf

3. Raschety vysotnykh sooruzheniy pri vetrovom vozdeystvii. https://apr.ru/article/14579.

4.  Tantsuyushchiy most v VVolgograde: prichiny, analogii, meropriyatiya. Chast' 1. Prichiny [Dancing bridge
in Volgograd: reasons, analogies, activities. Part 1. Reasons]. Internet-zhurnal «Naukovedeniye». 2015. Tom 7. No 6.
URL: https://cyberleninka.ru/article/n/tantsuyuschiy-most-v-volgograde-prichiny-analogii-meropriyatiya-chast-1-
prichiny.

5. Simiu E., Scanlan R. Vozdeystviye vetra na zdaniya i sooruzheniya [The impact of wind on buildings and
structures]. Moscow: Stroyizdat, 1984. 360 p.

6. Dubinskiy S.I. Raschety vysotnykh sooruzheniy pri vetrovom vozdeystvii [Calculations of high-rise
structures under wind action]. http://old.inm.ras.ru/library/seminars/s9-mmgpdip/Dubinsky_100211.pdf.

7.  Kim D.A. Analiz vetrovogo vozdeystviya na zdaniya i sooruzheniya [Analysis of wind impact on
buildings and structures]. Inzhenernyy vest-nik Dona. 2020. Nel2.
http://www.ivdon.ru/ru/magazine/archive/n12y2020/6699

8. Federal law of Russian Federation No 384 «Tekhnicheskiy reglament o bezopasnosti zdaniy i
sooruzheniy» [Technical Regulations on the Safety of Buildings and Structures].

9. Building Code of USSR SNiP 2.01.07-85. Nagruzki i vozdeystviya [Loads and impacts]. Moscow, 1985

10. Building Code of RF SP 20.13330.2011 Nagruzki i vozdeystviya. Aktualizirovannaya redaktsiya SNiP
2.01.07-85* [Loads and impacts. Updated edition of SNiP 2.01.07-85 *]. Moscow, 2012.

11. SP 20.13330.2016 Nagruzki i vozdeystviya. Aktualizirovannaya redaktsiya SNiP 2.01.07-85*. [Loads
and impacts. Updated edition of SNiP 2.01.07-85 *]. Moscow, 2016.

12. Eurocode 1: Actions on structures - Part 1-4: General actions - Wind actions. (EN 1991-1-4:2005, IDT).

13. Federal law of Russian Federation. Introduced 27.12.2002, No 184-FZ. «O tekhnicheskom regulirovanii»
[On technical regulation].

N 5 (97) 2021 13


https://www.railwaysarchive.co.uk/documents/BoT_TayInquiry1880.pdf
https://apr.ru/article/14579
https://cyberleninka.ru/article/n/tantsuyuschiy-most-v-volgograde-prichiny-analogii-meropriyatiya-chast-1-prichiny
https://cyberleninka.ru/article/n/tantsuyuschiy-most-v-volgograde-prichiny-analogii-meropriyatiya-chast-1-prichiny
http://www.ivdon.ru/ru/magazine/archive/n12y2020/6699

CTpouTeNbCTBO U PEKOHCTPYKIUSI

HNndopmanus 006 aBTopax:

Ky3neunoB Buranuii CepreeBuy

OI'BOY «HanmoHanbHBIA HCCIeIOBaTEeNbCKUA MOCKOBCKHH TOCYNApCTBEHHBI CTPOUTENBHBIH YHHBEPCHUTET»
(HIY MI'CY), r. Mocksa, Poccus,

KaHIWAT TEXHUIECKUX HayK, podeccop Kadeapbl ApXUTEKTypHO-CTPOUTEILHOTO IPOSKTHPOBAHMS.

E-mail: kuznetsovvs@mgsu.ru

IIypymkuH AJsiekcell AJleKCaHIPOBHY

OI'bOY «HauumoHanbHbBIH HcciaenoBaTenbcKuii MOCKOBCKMHM TOCYHZApPCTBEHHBIH CTPOUTEIBHBIA YHUBEPCUTET»
(HY MI'CY), r. Mockga, Poccus,

ctyzneHT Mertumuackoro ¢punuana HUY MI'CY.

E-mail: shurushkin@bk.ru

Information about authors:

Kuznetsov Vitaly S.

National Research Moscow State University of Civil Engineering (MGSU), Moscow, Russia,

candidate of Technical Sciences, Professor of the Department of Architectural and Construction Design.
Email: kuznetsovvs@mgsu.ru

Shurushkin Alexey A.

National Research Moscow State University of Civil Engineering (MGSU), Moscow, Russia,
student of the Mytishchi branch of the MGSU.

E-mail: shurushkin@bk.ru

14 N5 (97) 2021


mailto:kuznetsovvs@mgsu.ru
mailto:shurushkin@bk.ru
mailto:kuznetsovvs@mgsu.ru
mailto:shurushkin@bk.ru

BE3OIMACHOCTb 3[JAHUA U COOPY>XEHUUA

YK 69.07 DOI: 10.33979/2073-7416-2021-97-5-40-50

H.B. AH/IPOCOBA™®, B.1. KOJTYYHOB??

'oI'BOY BO «OpnoBckuii rocynapcTBeHHbll yHuBepcuteT umenu 1.C. Typrenesay, r. Open, Poccus
2OI'BOY BO «HanuoHa bHEIH HCCIIe0BaTebCKHIT MOCKOBCKHi TrOCyapCTBEHHBII CTPOUTENIBHBIN YHUBEPCUTET,
r. Mockgsa, Poccust
S3OI'BY «Hay4dHo-¥ccne1oBaTebCKUi HHCTUTYT CTPOUTENBHOM (u3uKK Poccuiickoii akaieMuu apXUTEKTyphl U
CTPOUTENBHBIX HAyK», I. MockBa, Poccus

AKUBYYECTb PAMHO-CTEPKHEBOI'O KEJIE3OBETOHHOI'O
KAPKACA 3IAHUS B 3AITPEJAEJIBHBIX COCTOAHUAX

Annomayusn. M3nooicenvt Memoouka U aneopumm pacvemd NApamempos AHCUgyuecmu
OUMenbHO  0epoOpMUPyemMo20 KHcele300emoHH020 KApKAca 30aHUS 6 3aNpeOesbHblX COCMOSHUSX.
Ananumuueckue 3a8UCUMOCMU  Osl  ONpeoesieHust 3HAYeHUs Mepbl  NOJ3y4ecmu  NPUHAMbL 8
coomeemcmeuy ¢ UCNOIb308AHUEM NPUOIUNMCEHHbIX 3asucumocmell us pexomenoayuii HUVDKE. Ha
9MOU OCHOBE NPEONONCEHA MEMOOUKA ONpeoeleHUusi U3LUOHOU JHCeCmKOCMU NONepeyHO20 CedeHus
anemenmos kapkaca. Cpopmynuposan dedpopmayuonuslii Kpumepuii 0c06020 npederbHo2o COCMOANUSL
C yuemom HepasHOBECHbIX NPOYecco8 ONUMENbHOU Jdeopmayuu dNeMeHmMOo8 KOHCPYKIMUSHO
cucmemvl. IIpugedenvl pe3yrbmamvl HYUCIEHHO20 AHAAU3A NOMEHYUANA HCUBYUECTNU ONUMETLHO
Oepopmupyemozo dicene306emonH020 KapKaca npu 6He3anHoM YOaieHuu 00H020 U3 KOHCHPYKMUBHBIX
IeMEHMO8 € Y4emom NpeobiCopuy OIUMENTbHO20 0ephopMUPOBAHUA PACCMAMPUBAEMO20 KapKaca
30anus npu IKCHIYamayuonHou Haepyske. Onpedenena dKCRO3UYUSA IHCUBYHECHU KOHCHPYKMUGHOU
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SURVIVABILITY OF THE FRAME-ROD REINFORCED CONCRETE
BUILDING FRAMEWORK IN ACCIDENTAL ACTION

Abstract. A methodology and an algorithm for calculating the survivability parameters of a
long-term deformable reinforced concrete building frame in extreme states are presented. Analytical
dependencies for determining the value of the creep measure are taken in accordance with the use of
approximate dependencies from the recommendations of the NIIZHB. On this basis, a method is
proposed for determining the cross-section bending stiffness of the frame elements. The deformation
criterion of a special limiting state is formulated taking into account the nonequilibrium processes of
prolonged deformation of the structural system elements. The numerical analysis results of the long-
term deformable reinforced concrete frame survivability potential with a sudden removal of the one
structural element, taking into account the long-term deformation prehistory of the considered building
frame under an operating load, are presented. The exposure of the structural system survivability from
the its loading moment to its transformation into a kinematically variable system has been determined.

Keywords: progressive collapse, survivability potential, reinforced concrete structures, creep,
accidental action.
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T.A. WIBIOIEHKO"?, H.B. ®EJIOPOBA??
'®I'BOY BO «tOro-3amaambiii roCyIapCTBEHHBIN yHUBepcUTeTY, I'. Kypck, Poccus
2OI'BY «Hay4Ho-¥cce1oBaTeIbCKUi HHCTUTYT CTPOUTENBHOM (u3MKku Poccuiickol akajeMuu apXUTEKTyphI 1
CTPOUTENBHBIX HayK», I. MockBa, Poccust
*OI'BOY BO «HauuoHambHEIH HCCIeI0BaTeNbCKIi MOCKOBCKHIT rOCYIapCTBEHHBIN CTPOUTENBHBIN YHUBEPCUTETY,
r. MockBa, Poccus

KPUTEPUH JUHAMUYECKOM IMPOYHOCTH IIPEABAPUTEJIbHO
HAITIPAKEHHBIX )KEJIE3OBETOHHBIX KOHCTPYKIIMHU
ITPH CJIOKHOM COITPOTUBJIEHNHU

Annomayun.  I[lpusedenvi  Kpumepuu  OUHAMUYECKOU — NPOYHOCMU U Kpumepus
MPEWUHOCOUKOCIU Ol XAPAKMEPHO20 NJIOCKOHANPANCEHHO20 HCeNe300eMOHHO20 3lIeMEeHma ¢
npeo0sapumenbHO HANPANCEHHOU apmMamypol 6 O0OHOM u3 HanpasneHui. Kpumepuu nocmpoervi
0000weHuem meopuu nIACMUYHOCMU OemoHa u ocenesobemona I.A. [enuesa Ha obracmo
CYWecmeosanuss  paAcmASUBAIOWUX — HANPANCEHUL.  «PACMANCEHUe-PACMANCEHUey U «cocamue-
pacmsocenuen. B obwem 6ude ycrosue mpeujuHOCMOUKOCMU U HPOYHOCMU NPed8apumenbHo
HANPAIACEHHO20 HCENe300eMOHHO20 NIOCKOHANPANCEHHO20 INeMeHMa Npedcmasiensl 8 gude Iunca 8
KOOPOUHAMAX 2NaeHblx Hanpaxcenuu. Ilpu dmom 8 omauyue om Kpumepus mpeujuHoCmouKocmu
NAOCKO20 HEHANPANCEHHO20 DNEeMEHMA 2NA6Hble OCU DIIUNCA He NPOXOOAM Yepe3 HAYAI0 KOOPOUHAM.
Hanvl pesynomamul cpagHumensHo20 aHanusa paciemHsix U ONbIMHbIX OAHHBIX MPeuuHoOCmouKoCcmu u
npoyHocmu O NPeo8apUmMenbHO HANPANCEHHO20  JiCene300emona NPUONOPHOU  30Hbl  pueis
MOHOTUMHOU JHCene300eMOHHOU pambl, UCHLIMAHHOU HA 3A0AHHYI0 NPOEKMHYI0 HASPY3KY U 0coboe
QuHamuueckoe gosoelicmaue.

Knrwouegvie cnoea. npeosapumenvhoe Hanpadjiceuue, lcene300emouHbIl KapKac 30aHUs,
MpeWUHOCMOUKOCMb, NPOYHOCHb, 0COO0e 8030elicmaue.

T.A. ILIUSHCHENKO"?, N.V. FEDOROVA?®
South West State University, Kursk, Russia
?Research Institute of Building Physics of Russian Academy of Architecture and Construction Sciences,
Moscow, Russia
*Moscow State University of Civil Engineering, Moscow, Russia

DYNAMIC STRENGTH CRITERIA OF PRESTRESSED REINFORCED
CONCRETE STRUCTURES WITH COMBINED STRENGTH

Abstract. Dynamic strength criteria and crack resistance criteria are given for a typical plane-
stressed reinforced concrete element with prestressed reinforcement in one direction. The criteria are
constructed by generalizing the theory of plasticity of concrete and reinforced concrete G.A. Geniev on
the area of existence of tensile stresses: "tension- tension" and "compression- tension". In general
terms, the crack resistance condition and strength condition of a prestressed reinforced concrete plane-
stressed element are presented in the form of an ellipse in the coordinates of the main stresses. In this
case, in contrast to the criteria of crack resistance of a flat unstressed element, the principal axes of the
ellipse don’t pass through the origin. The results of a comparative analysis of the calculated and
experimental data on crack resistance and strength for prestressed reinforced concrete in the support
zone of the beam of a monolithic reinforced concrete frame tested for a given design load and a special
dynamic effect are given.

Keywords: prestressing, reinforced concrete building frame, crack resistance, strength, special
impact.
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0.E. OCOBCKUXx*

'®I'BOY BO «tOro-3amambiii rocyapcTBeHHbII yHUBepcuTeT», I. Kypck, Poccus

IKCIIEPUMEHTAJIBHBIE UCCJIEJJOBAHUSA ®PAT'MEHTA
KEJE30BETOHHOI'O KAPKACA MHOTI'O9TAYKHOI'O 3IAHUSA
IPHU CJIOXKHOM HANTPSA’KEHHOM COCTOSAHUHAN

Annomayun. B cmamve npusedenvi pesyromamovl IKCHEPUMEHMANbHBIX UCCIEO08AHUL U
pacuemno20  amanuza  Jicene300emontol  NPOCMPAHCMEEHHOU pambl — (pasmenma  Kapkaca
MHO20IMANCHO20 30AHUsL 8 NPEOETbHbIX U 3aNPedeNbHbIX COCMOSHUAX. Bvinoanena cepus ucneimanuii
HA NpoeKmHvle U 3anpoeKmHvie 6030eUcmeus 6 cmaouu pabomvl KOHCMPYKYuu 0e3 mpeujuH.
Hunamuueckuti pacuem paccmampugaemou KOHCMPYKMUGHOU CUCeEMbL 8bINOIHEH 8 pedcume NPIMO20
UHME2PUPOBAHUS YPABHEHUL OBUNCEHUs. YCmaHo81eHbl 0COOeHHOCIU 0eoOpMUPOBAHUS paAMbl 00 U
nocie  3anpoeKmHO20  8030elCBUs,  BbI3bIBAIOUWE20  BHE3ANHVIO  CIMPYKMYPHYIO — NepecmpouKy
KOHCMPYKMUeHou cucmembsl. Ilonyueno yooenemgopumensroe co2iaco8anue pe3yismamos pacuiema ¢
Pe3VIbMamamu UCHblMAHUIL.

Knrwoueswie cnoga: npocmpancmeennas pama, xcene300emoHn, coCmasHoe cedenue, ClOHCHOe
HANPSANCEHHOE COCMOsIHUE, O8YXYPOGHEBASI PACYEMHAS CXeMd, 0edopMayuu.

O.E. OSOVSKIKH!
SouthwestState University, Kursk, Russia

EXPERIMENTAL STUDIES OF A FRAGMENT OF A REINFORCED
CONCRETE FRAME OF A MULTI-STOREY BUILDING UNDER
COMPLEX STRESS STATE

Abstract. The article presents the results of experimental research and computational analysis
of a reinforced concrete spatial frame - a fragment of the frame of a multi-storey building in limiting
and out-of-limit states. A series of tests for design and beyond design impacts was performed at the
stage of construction without cracks. The dynamic calculation of the considered structural system was
carried out in the mode of direct integration of the equations of motion. The features of frame
deformation before and after the beyond design basis impact, causing a sudden structural restructuring
of the structural system, have been established. Satisfactory agreement of the calculation results with
the test results is obtained.

Keywords: spatial frame, reinforced concrete, composite section, complex stress state, two-
level design scheme, deformations.
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PEHOBAIIUSI TIPUBPEXHBIX TEPPUTOPUI HA IIPUMEPE
HEHTPAJIBHOU HABEPEKHOMU I'OPOJIA BOJIT'OI'PAJTA

Annomayusn. ILlenamu uccne0oeanus AGUIUCHL 6ONPOCHI  NPEONOCHLIKU K  PEHOBAYUU
npubpesicHoti meppumopuu Boncozpada 0na gopmuposanus ycmouyueo2o paszgumusi meppumoputi
Boneocpaockoii acnomepayuu. B cmamve npusedenvl pezyivmamvl 2padocmpoumenvHo20 aHaiu3a:
DYHKYUOHABHOE 30HUPOBAHUE MePPUMOPUU HADEPENHCHOU, cXeMd pPeopeaHu3ayuu meppumopuu 6
epanuyax — paspabomku  KOHYenyuu, cxemd  KIACCUQDUKAYUU  O3€JIeHeHHbIX — mMepumopuii.  u
pempocnekmusHozo — mamepuaia.  OOOCHOBbIGAEMC — AKMYATbHOCHb — DA3BUMUA  20POOCKUX
DPEKPeayUOHHbIX NPOCMPAHCMG, NPUOPEHCHBIX MEPPUMOpUL, Npeodpas’oeanus u MOOEPHU3AYUS Yoice
CodcuBULIelicsl 3aCmMpoUKU 8 KOHMeKcme peuleHus npoonem 2padocmpoumenbHoll 0esmenbHOCHIL.
Ilpusedenvl mpeboganus K OYeHKe NO KaNCOOMY XaApAKMepHOMY HOKA3AMeENto, Guusiowemy Ha
npeobpaszosanue cywecmeayoweco ooauka Boneoepada ona nosviuenus mypucmuuecko2o nomeHyuanda.
Yemanoeneno, umo nnanupogounvie u apxumexmypHo-npocmpancmeeHHvle peuieHus HabepedrtcHOU
2. Boneoepao newexoono-mpancnopmuas — 08YXvApYCHAA: NpU dMOM 6EpXHUE U HUJNCHUE SPYCb
uMerom pasnuyHoe QYHKYUOHAIbHOE HAZHAYeHUe.

Knrouegvie cnosa: penosayus, 2padocmpoumenbCmeo, 20poo0, o3eleHeHue, npubpesicHvle
meppumopuu, HabepesicHas.

E.l. GUREVA!, A A. GRIBTSOVA®
Voronezh state technical University, Voronezh, Russia

RENOVATION OF THE COASTAL AREAS ON THE EXAMPLE
CENTRAL EMBANKMENT OF THE CITY OF VOLGOGRAD

Abstracts. The objectives of the study were the questions of the prerequisites for the renovation
of the coastal territory of Volgograd for the formation of sustainable development of the territories of
the Volgograd agglomeration. The article presents the results of an urban planning analysis: functional
zoning of the embankment territory; a scheme for the reorganization of the territory within the
boundaries of the concept development; a scheme for the classification of green areas and retrospective
material. The article substantiates the relevance of the development of urban recreational spaces,
coastal areas, transformation and modernization of existing buildings in the context of solving the
problems of urban development. The requirements for evaluation for each characteristic indicator that
affects the transformation of the existing image of Volgograd to increase the tourist potential are given.
It is established that the planning and architectural and spatial solutions of the Volgograd embankment
are pedestrian-transport — two-tiered: the upper and lower tiers have different functional purposes.

Keywords: renovation, urban development, city, landscaping, coastal areas, embankment.
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E.B. XOJIOJIOBA", 1.B. ILIITAKOB?
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APXHUTEKTYPA, PEKOHCTPYKIUA U UCTOPUSA YCA/IbBbI
A.C. T'YMAKOBA B I'OPOJIE KYPCKE

Annomayusn. Hccnedosanue 0CHOBAHO HA BbIAGIEHHLIX APXUBHBIX U NEUAMHBIX UCHOYHUKAX,
HAMYPHBIX UCCLEO08AHUSIX ABMOPO8.

Hayunas nosusna u 3HAUUMOCMb UCCLe008AHUL OCHOBAHA HA GbIAGLEHUU APXUGHBIX U
HeYamMHbIX UCMOYHUKOS, KOMOpble N0360Js10m 0ojiee 000CHOBAHHO PEKOHCMPYUPOsams 00PA3HYIO U
MAMEPUATLHYIO CIMPYKMYPY YMPAYEHHBIX IIEMEHMO8 UCCLeOYeMO20 2IA6H020 YcadebHo2o 0oMa
yeaowvowul A.C. [lymakosa 6 2. Kypcke.

Hccneoosanue evinonmneno sa cuem cpeocms Iocydapcmeennoti npoepammsl Poccuiickou
Qedepayuu «Pazeumue nayxu u mexuonoeutty na 2021 e. ¢ pamxax Ilnana @ynoamenmanvhvix
Hayunwix uccrnedogsanuil Muncmpos Poccuu u PAACH, mema 1.2.2.

Kniouegvie cnosa: apxumexmypa, CmMpoumenbCmeo,  PEKOHCMPYKYUs,  KOMROZUYUSL,
NIAHUPOBKA, 2NIABHbIL OOM, ycaobba.
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ARCHITECTURE, RECONSTRUCTION AND HISTORY
ESTATES OF A.S. SHUMAKOV IN THE CITY OF KURSK

Abstract. The research is based on identified archival and printed sources, field studies of the
authors.

The scientific novelty and significance of the study is based on the identification of archival
and printed sources that allow for a more reasonable reconstruction of the figurative and material
structure of the lost elements of the main manor house of the estate of A.S. Shumakov in Kursk.

The research was carried out at the expense of the State Program of the Russian Federation
"Development of Science and Technology" for 2021 within the framework of the Plan of Fundamental
Scientific Research of the Ministry of Construction of Russia and the Russian Academy of Sciences,
topic 1.2.2.

Keywords: architecture, construction, reconstruction, composition, layout, main house, manor.
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MMPOLECCHI XUMHUYECKOM KOPPO3UH, IPOTEKAIOIIME B
MATEPHUAJIE KPYITHOBJIOYHOM NOPUCTOM KEPAMUKE

Annomayusn. Kpynnobrounas nopucmas Kepamuka, ROCMynaiowas Ha polHOK CIpOUmenbHbix
Mamepuanos, umeem psod HeOCHOPUMBIX KAYeCME: HU3KAS Menjionpo8OOHOCMb, MAlds NAOMHOCHb,
8blcoKUe scmemuueckue kavecmsa. I1o c6oum KOHCMPYKMUBHLIM 0CODEHHOCMAM OAHHbIL MAMePUal
ABNAEMCA COBPEMEHHBIM NPOMOMUNOM UCNONB308ABUUXCA 8 cmpoumenbemee ¢ XIX eexa nycmomensix
Kupnuyeli. HamypHvie uccnedoganus pabomvl 02paicoaiowux KOHCMPYKYUL C UCHOLb30BAHUEM
NYCMOmenviX Kupnuieu NOKA3aau, YMo 80 MHOZUX CIVYAAX KUPNUYU, YIONCEHHblE 8 02pacoaioujue
koncmpykyuu 30anuii 60-80 nem nazad noodeepenucy cywecmeenHomy paspyuienuto. Ilpu smom
MeXaHusM paspyulenus He 3asucum om HONUMEPMUYECKOU Hazpy3Ku Ha mamepuan. Buiosumymas
2unomesa O MOM, YMO pA3PyWEeHUe C6A3aH0 C XUMUHECKOU Oecmpykyuen mamepuaia Owlio
UCccnedo8aHo ¢ NpUMeHeHUueM paspabomanHol MemoOuKu OnpedeneHus XUMUUECKOU CMOUKoCmuU
mamepuana cmenogol kepamuku. IIpogedennvie ucciedosanuss NOOMEEPOUNU BLIOBUHYMYIO 2UNOME3Y.
Hcceneoosanus xumuueckoti cmotikocmu mMamepuanda KpynHoOIOUYHOU NOPUCMOU KepaMUKU OO0JHCHO
ObIMb YUMEHO 8 MEXHOA02UU NPOU3BOOCMBA KEPAMUKU.

Knrouegvle cnoea: Kpynnobnounas nopucmas —Kepamuxd, XUMUHeCKas —OecmpyKyus
mamepuana, 001208e4HOCMb, 1aOOPAMOPHbIE UCCIEO08AHUSL.

D.Y. ZHELDAKOV', S.A. TURSUKOV?, I.R. KHUSAINOV?®
'Research Institute of Building Physics of the Russian Academy of Architecture and Construction Sciences
(NIISF RAASN), Moscow, Russia
Ministry of Construction and Architecture of the Republic of Bashkortostan (Minstroy RB), Ufa, Russia
®Ufa State University of Science and Technology (USNTU), Ufa, Russia

CHEMICAL CORROSION PROCESSES OCCURRING IN THE MATERIAL
OF LARGE-BLOCK POROUS CERAMICS

Abstract. Large-block porous ceramics, which enter the market of building materials, have a
number of undeniable qualities: low thermal conductivity, low density, high aesthetic qualities.
According to its design features, this material is a modern prototype of hollow bricks used in
construction since the nineteenth century. Field studies of the work of enclosing structures using hollow
bricks have shown that in many cases, the bricks laid in the enclosing structures of buildings 60-80
years ago were significantly destroyed. In this case, the destruction mechanism does not depend on the
polythermal load on the material. The hypothesis that the destruction is associated with the chemical
destruction of the material was investigated using the developed method for determining the chemical
resistance of the material of wall ceramics. The conducted studies confirmed the hypothesis. Studies of
the chemical resistance of the material of large-block porous ceramics should be taken into account in
the production technology of ceramics.

Keywords: large-block porous ceramics, chemical destruction of the material, durability,
laboratory tests.
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TEOPETUYECKOE OBOCHOBAHUE ITPUMEHEHUA
AKTUBUPOBAHHBIX BbITAHKHbIX 30HTOB IIPU OBECIIBVINBAHUN
TEXHOJOI'MYECKOI'O TPAHCIIOPTA CKIAACKHUX IIOMEIIEHUU

Annomayun. Cmpocue mpebosanus K napamempam MUKpOKIUMAMA U YUCHOme 6030yXd
NPeovAGIAIOMCSA K CKIAOCKUM NOMEWJeHUAM, OCOOEHHO ONsl Xpanenus nuuegvlx npoodykmos. Onvim
SKCNIyamayuy CKAAOCKUX NOMewjeHull BbiA6Ul HeoOX00UMOCMb NEPUOOUYECKO20 00eCHbLIUBAHU
MEXHONIO2UUECK020 MPAHCHOPMA  (2NEKMPOKApPo8 U wmabenepos), Komopoe 6vinOIHAemCcs npu
MEXHUYECKOM  OOCAYHCUBAHUU  NPOOYEKOU  CHCAMBIM  8030YXOM U  CONPOBOHNCOAEMCS  CUNLHBIM
3anviaeHuem okpysxcaroueli cpedvl. Kpome mozo, nabnoodaemes 0b6pazosanue MeaKoOUCnepcHou noliu 6
CeKYUAX CKAAOUPOBanUs NOOOOHOS.

Vempanenue  ommeuennvix  medocmamxoe  3p@pekmueno  docmucaemcs  npumeHeHuem
AKMUBUPOBAHHBIX BLIMANCHBIX 30HMOS, QOpMUPYIOWUX CrabomypoyienmHuble 8030YUIHble CMPYU,
JIOKAU3YIOWUe UCMOYHUK 3aepa3HeHus. [na oyenku 3¢pgdexmueHocmu npumMeHeHus aKkmueupo8aHHbIX
30HMO8 UCNOTBLI0BAH UHMESPATLHBII MeMOO, DAUPYIOWULCA HA 3AKOHAX COXPAHEHUS UMNYIbCA, MACCH
u ouepeuu. Ha npumepe npedcmagumenvhoz0 00beKma RPOULTIOCHMPUPOSAH PACUEM NaApaMempos
AKMUBUPOBAHHBIX 6LINAICHBIX 30HMO8.

Knrwouesvie cnosa: nocucmuyeckuii KOMIIEKC, XpaHeHue RUUesblx npoo0yKmos, 00ecnbliuganue
000pY00B8AHUSL, GbIMSNCHOU 30HM, CIAOOMYPOVIEHMHblE CMPYU, COXPAHEHUe OalaHca KOAUu4ecmed
OBUINCEHUS.
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THEORETICAL SUBSTANTIATION OF THE USE OF ACTIVATED
EXHAUST HOODS FOR DEDUSTING TECHNOLOGICAL TRANSPORT OF
WAREHOUSE PREMISES

Abstract. Strict requirements for microclimate parameters and air cleanliness are imposed on
warehouses, especially for food storage. Experience in the operation of storage facilities has shown the
need for periodic dust removal of technological vehicles (electric cars and stackers), which is
performed during maintenance by blowing compressed air and is accompanied by a strong dusting of
the environment. In addition, the formation of fine dust in the pallet storage sections is observed.

The elimination of the noted drawbacks is effectively achieved by using activated exhaust
hoods, which form weakly turbulent air jets that localize the source of pollution. To assess the
effectiveness of the use of activated hoods, an integral method based on the laws of conservation of
momentum, mass and energy was used. The example of a representative object illustrates the
calculation of the parameters of activated exhaust hoods.

Keywords: logistic complex, food storage, equipment dedusting, exhaust hood, low-turbulent
jets, maintaining the balance of momentum.
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2 Y o Y
WuctutyT obmeit pmuxu nm. A.M. [Ipoxoposa Poccuiickoii akagemun HayK, T. MockBa, Poccns

OIIEHKA AKYCTHUKHN XPAMOBBIX 3JAHUI U COOPY KEHUI
HA OCHOBE TAPAMETPA MEPBI BBICOTBI

Annomayun. B pabome, na OocHOBaHUU aAHAIU3A PE3VALIMAMOE HAMYPHBIX 00CAE008aHUL
AKYCMUKYU KAHOHUYECKUX MOACTbHBIX 30108 NPABOCIAGHOU U MYCYIbMAHCKOU KOHMeccull, paspabomaro
npeonodicenue no 0OBEKMUBHOU OYeHKe CReyupuueckoeo owyuwjeHus CAKpaibHoOCmu NpoBoOUMbBIX
penucuosuvix Mmeponpuamui. I[Ipedcmagnen HO8bl napamemp OYeHKU IMO20 OWyujeHus - max
HA3b18AEMASl «MePA 8bICOMbLY BOCHPUAMUS 36YUAHUS XPAMA, C MEMOOUKOU e20 paciuema u usmepeHuil.
Ilpoussedena oyenxka cea3u 3mo020 napamempa ¢ U3BECMHLIMU KPUMepUAMU O00beMHOCU U
9X000pa308aHull, 8 3A8UCUMOCII OM 2eoMempul Xpama (8 nepeyro ouepedv, Om GblCOMbL 21ABHO20
KVHOA) U COOMHOULEHUS CUSHA/ULYM NO XAPAKMEPHBIM 30HAM MeCM PA3MeUeHUs NPUXONHCAH.

Knrueevte cnoea: axycmuxa KyaibmogblX COOPYICEHUN, aKycmuueckoe NpoeKmuposauue,
Mepa 00beMHOCIU 38YYaHUL, AKYCIMUYECKUL KOMMOPM, MOIEbHbIE 3A1bl.

Ch.A. SCHIRJETSKY", V.M. ALESHKIN', A.0. SUBBOTKIN"?
'Research Institute of Building Physics of Russian Academy of Architecture and Building Science (NIISF RAASN),
Moscow, Russia
%Prokhorov General Physics Institute of the Russian Academy of Sciences, Moscow, Russia

ASSESSMENT OF THE ACOUSTICS OF TEMPLE BUILDINGS AND
STRUCTURES BASED ON THE PARAMETER MEASURE OF HEIGHT

Abstract. In this paper, based on the analysis of the results of field surveys of the acoustics of
canonical prayer halls of the Orthodox and Muslim confessions, a proposal for an objective assessment
of the specific sense of sacredness of religious events is developed. A new parameter for assessing this
feeling is presented-the so - called "height measure" of the perception of the sound of the temple, with
the method of its calculation and measurement. The relationship of this parameter with the known
volume criteria of echo formations is estimated, depending on the geometry of the church (first of all, on
the height of the main dome) and the signal-to-noise ratio for the characteristic areas of the
parishioners ' accommodation.

Keywords: acoustics of religious buildings, acoustic design, reverberation, spatial acoustic
measures, praying halls
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YBaxaemble aBTOPbI!
IIpocum Bac 03HaKOMUTBHCSI C OCHOBHBIMH TPeOOBaHUAMH
K 0(pOpMIICHHIO HAYYHBIX CTaTel

o [lpexacraBiseMblii MaTepual AOIKEH OBITH OPUTHHAJIbHBIM, He OMYOJIMKOBAHHBIM paHee B JPYTHX
ME€YaTHBIX U3JaHUIX.

e OObeM MaTepHamna, MpeAsaraeMoro K MyOJUKalM{, U3MEPSIeTCs YUCIOM 3HAKOB C YUETOM IPOOEIIOB.
Pexomennyemslit 00bem ctareii: ot 15000 xo0 45000 3HaKoB ¢ mpodenamu.

o Crarbs mowkHa OBITH HabpaHa Ha jucrax (¢opmara A4 mpudrom Times New Roman, pasmep 12 pt ¢
OJIMHAPHBIM MHTEPBAJIOM, TEKCT BBIPABHUBAETCA 110 IIUpHUHE; ab3amHbiil otcTyn — 1,25 oM, mpaBoe mome —
2 ¢M, JIeBOe TIoJIe — 2 CM, TIOJIsl BHU3Y W BBEPXY — 2 CM; BCE CTPaHUIIbI PYKOIHCH JIOJIKHBI HMETh CIUIONIHYO
HyMeparuio.

e CraThs MpenoCcTaBIsSeTCs B DIEKTPOHHOM BHJIE TI0 DJIEKTPOHHOHN MOYTE WM Yepe3 CUCTEMY JJIEKTPOHHOM
peAaKIHH.

e B omgHoMm cOopHHKE MOXET OBITh OIyOJMKOBaHA TOJNBKO OJHA CTaThs OJHOrO aBTOPA, BKIIIOYAs
COaBTOPCTBO.

e FEcnu crarbs Bo3BpallaeTcs aBTOPY Ha JOpPaOOTKY, WCHpAaBICHHBIM BapHaHT CIeNyeT NpUCIaTh B
peNakiuio TOBTOPHO, MPHIOKHUB MMUCHMO C OTBETAMH Ha 3aMeuaHMs peleH3eHTa. JJopaboTaHHEBIN BapHaHT
CTaTbl PELEH3UPYETCS M paccMaTpUBAETCAd PEAAKUIMOHHOW KOJUIErMed BHOBb. JlaToMl mnpencTaBieHUs
MaTepuaa CYNTaeTCs 1aTa MOCTYIUICHNS B PeJaKIN0 OKOHYATEIFHOTO BapHaHTa HCIIPABICHHOW CTAThH.

e AHHOTaUM BCEX NYOJIUKYEMBIX MAaTEpUANIOB, KIIIOYEBBIE CIIOBAa, WHPOpMaUs 00 aBTOpaxX, CIUCKH
JTUTEpaTypsl OYAyT HAXOAUTHCS B CBOOOJHOM JIOCTYIE Ha CaiiTeé COOTBETCTBYIOIIETO JKypHalla M Ha caiire
Poccuiickoii HayuHO# 31ekTpoHHON OubnroTekn — PYHOB (Poccuiickuii MHIEKC HAYYHOTO LIMTHPOBAHMUS).

B TekcTe cTaThbu HE PEKOMEHYETCS IPUMEHSITH!

- 000pOTHI pa3rOBOPHOM peuH, TEXHUIU3MBIL, TPO(eCCHOHATN3MBI;

- 7S ONHOTO M TOTO JK€ IOHSTUS pa3iWYHble Hay4HbIE TEPMHHBI, OJIM3KHE IO CMBICTY (CHHOHHUMBI), a
TaKKe WHOCTPaHHBIC CJIOBA U TEPMUHBI TIPY HAJTMYMH PaBHO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

- NIPOM3BOJIBHBIE CIIOBOOOPA30BAHUS;

- COKpalleHHs CJIOB, KPOME YCTAaHOBJIEHHBIX MpPaBWIaMU PYCCKOH opdorpadun, COOTBETCTBYIOIIUMH
CTaH/IapTaMHU.

o CokpameHust ¥ aOOpeBUATYyphl JIOIKHBI pacHIM(pOBBIBATHCS TI0 MECTY IME€PBOTO YIIOMHUHAHHUS
(BXOXJIEHUST) B TEKCTE CTATHH.

Oo0s3aTeJbHbBIE 3JIEMEHTBI:
- 3aryiaBue (Ha PYCCKOM W aHIJIMICKOM fI3bIKe) MyOJIMKyeMOro Marepuaia JOJDKHO ObITh TOYHBIM M
€MKHM, CIIOBa, BXOJSIINE B 3arjlaBUe, JOJDKHBI OBITH SICHBIMH CaMH 1O ce0e, a He TOJNbKO B KOHTEKCTE;
cienyeT u30eraTh CIOKHBIX CHHTAKCHUYECKHMX KOHCTPYKIIMH, HOBBIX CJIOBOOOpAa3OBaHHWN M TEPMHUHOB, a
TaKXe CJIOB Y3KONpo(hecCHOHaTbHOTO U MECTHOTO 3HAYCHHUS;
- aHHOTaUMsl (HA PYCCKOM W AHIJIHIICKOM $3bIKE) KpPaTKO OIMChIBAET OOBEKT HCCIIEIOBAHMS,
MOTHMBAlIUI0O K TIPOBEJIEHHUIO HCCIENIOBaHMs, pe3yJabTaThl HCCIENIOBaHUS (PEKOMEHAyeTCsl YKa3bIBaTh
KOHKpPETHBIE pe3yNbTaThl ¥ 3aBUCHUMOCTH, TIOJIyY€HHbIE B WCCIIEZIOBAaHWHU), BBIBOJBI (KpaTKo);
pexomenryembrit 00beM — ot 200 1o 250 cios;
- KJIIOYeBble CJIOBA (HAa PyCCKOM W AHIVIMIICKOM fI3bIKe) — 3TO TEKCTOBBIE METKH, 10 KOTOPBIM MO>KHO
HaWTH CTaThIO MPH MOUCKE M OMPEAEINUTh MPEIMETHYIO 00JacTh TEKCTa; OOBIYHO WX BBIOMPAIOT M3 TEKCTa
myOJIMKyeMoro MaTepuaa, J0CTaTOYHO 5-10 KITI0UeBBIX CIIOB.
- CIHCOK JIMTePaTyphl, HA KOTOPYIO aBTOP CCHUIACTCS B TEKCTE CTaThU; PEKOMEHAYEMbIil 00beM CIUCKa
JTUTEepaTypsl — He MeHee 20 HCTOYHUKOB.

Penakuus He B3MMaeT miaTy C aBTOPOB 3a MOATOTOBKY, PELEH3UPOBAaHHE M pa3MELICHHE B OTKPHITOM
JIOCTYIIE CTaTeH.

[IpaBo KCI0JIb30BaHUS TPOU3BEACHHUI IPEAOCTABICHO aBTOPaMK Ha OCHOBaHMU II. 2 ¢T. 1286 UerBepToit
yactu ['paxxtanckoro Kogexca Poccuiickoit @enepanuu.

C nosaHoii Bepcueii TpedoBaHUIl K 0(pOPMIIEHHIO HAYYHBIX CTATEl
Bbl Mo:keTe 03HAKOMUTHCA Ha caiiTe https://construction.elpub.ru/jour/index
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Marepuaibl cTaTeil neyaTarTCsl B aBTOPCKOM PEAaKIIUU.
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