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CTPOUTEJIbHBIE KOHCTPYKUUN

V]IK 624.012 DOI: 10.33979/2073-7416-2024-112-2-3-15

B.K. JDKAMYEB!

®I'bOY BO «HauuoHanbHblil HccenoBaTenbckuii MOCKOBCKHUI FOCY1apCTBEHHbIH CTPOUTENbHBINH YHUBEPCHTET,
r. MockBa, Poccus

BJIUAHUA HECBEMHBIX TYCTOTOOBPA3OBATEJIEM HA
INPOYHOCTD 3AIIEMJIEHHBIX ITO KOHTYPY MOHOJIMTHBIX
KEJE3OBETOHHBIX IIJIMT IIEPEKPBITUSA

Annomayusn. B cmamve npedcmaegienvl pe3yibmamvl YUCIEHHO20 UCCLEO08AHUSL GIUSIHUSL
HeCbeMHbIX NYyCmomoodpaszosameneil. HA NPOYHOCHb  3AUEMIEHHbIX NO KOHMYPY MOHOIUMHbIX
Jicene300emonnbIX naum nepekpvimus. Modenuposanue KOHCMPYKYULL 8bINOIHEHO C UCHONb308AHUEM
00bEMHBIX KOHEYHO-INEMEHMHBIX MoOenell 8 npozpammHom komniekce «JIMPA-CAIIPy. Hccaedosanus
npoeedenvi 0N 00pa3yo6 4 6uU008, pAIUYAIOWUXC Medcdy cobol eabapumamu 6 niawe u
apmupoganuem. Jlano nodpobuoe  onucamusi  UCHONb306AHHBIX — 3AGUCUMOCHEl U  3AKOHOG
Odeghopmuposanusi mamepuanog 8 xooe nocmpoenusi mooeneu. CpasHumenbHoOMy AHAIU3y NOOBEPSIUCD
BENUUUHBL CHCUMATOWUX HANPSICEHUL 6 DEMOoHe U apmamype, a MaKdice pacmacusaiouux HanpsiCeHusl
6 apmamype, ROJyueHHble 6 pe3yivmame Molenuposanus. Ha ocnose npogedennoz2o uccredosanus
VCMAHOGIEHO,  YMO  UCNOAb308AHUE  HECLeMHbIX — NyCcmomoobpaszoeameneli 6  MOHOIUMHOU
JHCee300eMOHHO NIUme He CHUNCAem ee NPOYHOCHb, NPU IMOM NO380Jsem COKPAMUmMb pacxoo
bemona na 18,3+23,1 %.

Kniouesvie cnosa: sicenez06emon, MOHOIUMHAS WIUMA, WIUMA C NYCMOMO0OPA306amensmu,
NPOYHOCMb, YUCIEHHOE MOOCIUPOBAHUE, KOHEUHO-INEMEHMHASL MOOelb, NPOSPAMMHBIN KOMIIEKC
«JIUPA-CAIIP».

B.K. DZHAMUEV!
'National Research Moscow State University of Civil Engineering, Moscow, Russia

THE EFFECT OF NON-REMOVABLE VOID GENERATORS ON THE
STRENGTH OF MONOLITHIC REINFORCED CONCRETE FLOOR SLABS
CLAMPED ALONG THE CONTOUR

Abstract. The article presents the results of a numerical experiment to determine the effect of
non-removable void generators on the strength of monolithic reinforced concrete floor slabs clamped
along the contour. The experimental samples are made in the form of spatial models using volumetric
finite element models in the LIRA-CAD software package. The tests were carried out on 4 series of
samples, differing in terms of dimensions and reinforcement. Detailed descriptions of the dependencies
used and the laws of deformation of materials during the construction of models are given. The values
of compressive stresses in concrete and reinforcement, as well as tensile stresses in reinforcement
obtained as a result of tests, were subjected to comparative analysis. Based on the conducted
experiment, it was found that the use of non-removable voids in a monolithic reinforced concrete slab
does not reduce its strength, while reducing concrete consumption by 18.3-23.1%.

Keywords: reinforced concrete, monolithic slab, slab with voids, strength, numerical modeling,
numerical experiment, non-removable voids, finite element model, software package «LIRA-CAD».
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Mocksa, Poccus
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KECTKOCTbD KEJIE3OBETOHHbIX KOHCTPY[(IIHPI ITPU U3I'BE
C YYHETOM IIOINNEPEYHOU U NTPOJOJIBHOHU CNJI (MACTD 2)

Annomauus. Ilpusedenvl usuueckas u pacyémuas mooenv 018 onpeoeieHus napamempos
NPeOenbHbIX COCTOAHUIL J#Cene300eMOHHbIX KOHCMPYKYULL NPU CLOHCHOM HANPAHCEHHOM COCMOAHUU -
uzeube ¢ npoOonvHOU U nonepeunviMu cuiamu. Ha ocnose npumamoii cxemwvl Ouckpemusayuu
nonepeurozo ceuenus u meopemvl A.P. Pocanuyviia o 080UCMEEHHOCMU MeXHCOY CUTOBLIMU U
0ehOpMAYUOHHBIMU NAPAMEMPAMU NOCMPOEHbl NPAMOU U 00pammubvill nepexoo O Onpedeienus
KOdpPuyuenmos  mampuybl  HCECMKOCIU  HCENE300eMOHHBIX — CINEPIHCHESbIX — KOHCMPYKYUull ¢
HAKIOHHBIMU U  HOpManvHuiMu mpewunamy. Onpedenenue HECMKOCMU KOHCMPYKYUll 6 30He
HAKIOHHBIX MPewjut BbINOIHEHO HA OCHO8E MOOeNU COCMASHBIX NOAOCOK, HA KOmopbvle pazdueaemcs
30HA ¢ HAKNOHHLIMU mpewjunamu. llpu >mom npumama esunomesa o Xxapaxkmepe pacnpeodeneHus
Oepopmayuii 8 CLONCHOHANPAHCEHHOM JHCeNe300eMOHHOM INeMenme ¢ HAKIOHHbIMU mpewunamu. s
9mMot MoOenU NOIYHUeH YCI08HbIL MOOYIb CO8U2A, NO3GONAIOWUL ONPedesimb CpeOHUe OMHOCUMETbHbLE
JUHeliHble U Yen08ble dehopmayuu Oemonvl U apmMamypbl 8 MmouKe, npune2auell K wey coguea Mexcoy
HAKIOHHBIMU mpewunamu. Ha ocnogee 3moil mModenu u ¢ UCIONb308AHUEM IKCNEPUMEHMATLHO
NONYYEHHO20 3HAYEHUS OMHOCUMENbHO20 CO8Ued 6 HAKIOHHOU MpewjuHe OnpedeneHbl HA2elbHble
VCUNUSL 8 APMAMYPHOM CIEPIHCHE, Nepecekaemom HaKIOHHOU mpewuHoll. Mcnonb306anue nomyueHHbix
AHATUMUYECKUX 3A8UCUMOCIEN 6 NPAKMUKe NPOEeKMUPOBaHUs HCene300emOoHHbIX KOHCMPYKYUL
nO360/15ieMm He MOAbKO CYWeCMBEeHHO YMOYHUMYb OnpeoeieHue nepeMeujeHuti U WupuHsl packpblmust
HAKIOHHBIX U HOPMATLHBIX MPEWUH, HO U MAKCUMATLHO COTUSUMb PACYEMHYIO U QUIUYECKYIO MOOeNb,
0asupyIowyI0cs Ha IKCNEPUMEHMATLHBIX OAHHBIX.

Kniouesvie cnoea: oicenezobemon, sicecmrxocmos, usuyeckas Mooeib, pacuémudas Mooeib,
HAKIOHHAsL MPeWuna, cO8Ue, HA2elbHblU IPPeKxm, COCMABHOU CMEPICEHD.

VL. I. KOLCHUNOV 2 S.B. KRYLOV?, S.S. FEDOROV!
! National Research Moscow State University of Civil Engineering, Moscow, Russia
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STIFFNESS OF REINFORCED CONCRETE STRUCTURES UNDER
BENDING CONSIDERING SHEAR AND AXTAL FORCES (PART 2)

Abstract. The paper presents a physical and computational model for determining the
parameters of limit states of reinforced concrete structures under complex stressed state - bending with
axial and shear forces. Based on the adopted scheme of cross-section discretization and A.R.
Rzhanitsyn's theorem of duality between force and deformation parameters, the forward and backward
transfer for determining the coefficients of the stiffness matrix of reinforced concrete rod structures with
inclined and normal cracks have been constructed. Stiffness of structures in the zone of inclined cracks
is determined using the model of composite strips which separate the zone with inclined cracks. The
hypothesis about the character of deformation distribution in a complex-stressed reinforced concrete
element with inclined cracks is accepted.
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For this model the conditional shear modulus is obtained, which allows to determine the
average relative linear and angular strains of concrete and reinforcement at the point adjacent to the
shear joint between inclined cracks. Based on this model and using the experimentally obtained value of
the relative shear in the inclined crack, the dowel forces in the reinforcing bar intersected by the
inclined crack were determined. The application of the obtained analytical relationships in the practice
of designing reinforced concrete structures allows not only to clarify significantly the definition of
displacements and width of opening of inclined and normal cracks, but also to maximize the
convergence of the design and physical model based on experimental data.

Keywords: reinforced concrete, stiffness, physical model, computational model, inclined crack,
shear, dowel effect, composite bar.
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B.B. HAJIOJIbCKUI*?

YO «Bpectckuii rocynapcTBeHHbIN TeXHMYECKU YHUBEPCUTET, I. Bpect, Pecry6iuka Benapych
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HECOBEPHIEHCTBA JIJISI PACYETA CTAJIBHBIX KOHCTPYKIIUM
METO/JOM KOHEYHBbBIX 3JIEMEHTOB. YACTbD 1.

Annomayusn. Xopowio uzgecmno, Ymo Heco8epuleHCmaa 6ce20a NPUCYMCMEYION 8 IeMeHmMax
koncmpykyuil. Hecosepuwencmea mozym cyuwecmgenno enusims Ha NOGeOeHUe U HECYULYIo CHOCOOHOCHIb
CMANbHLIX KOHCMPYKYULl, 0COOEHHO 6 clyude 3a0ay, CEA3AHHbIX ¢ ycmouuugocmvio. Iloamomy
HeCO8EPUEHCmBa  OOJIICHbL  VUUMbBIBAMbCS. 6 MOOelU Hecyujel CHOCOOHOCMU U UX NpABUTbHOE
npuiodicenue (3a0anue Gopmvl U 3HAYEHUs)) SGISEMCSL KIIOYeBbIM MOMEHNMOM 6 NPOYecce YUCLeHHO20
ananuza. B nociednue Oecamunemus 6 Ome4ecmEeHHOM HAYYHOM HPOCHPAHCMEE YOeNAemcs Mo
BHUMANUSL AKMYAIU3aYUU Mooeiell HecO8epueHcms Ol NPUMEHEHUs. 8 YUCTEHHbIX MOOensx, 6 mMom
yucie ¢ yuemom COBpeMeHHbiX 0ojee MOUHbIX MEXHOIOSUL U320MOGIEHUS U MOHMANCA CMATbHBIX
Koncmpykyuil. Llenvlo 0anno2o ucciedosanust s618emcs aHATUMUYEeCKUti 0030p U aHAIU3 HAYUHBIX
uccned08aHull U MexXHU4ecKol IUmepamypsi ¢ NOC1e0YIOWUM CUHIME30M U 8bIPAOOMKOU PEeKOMeHOayuti
N0 HECOBEPULEHCINEAM NPUMEHUNENbHO K PACHEm) CIMALbHbIX KOHCHMPYKYUL NOCPEOCMEOM MEXHOL02UU
KOMNbIOMEPHO20 MOOCIUPOBAHUsl, 6 MOM YUCIe MemOoOOM KOHEeUHbIX 21emMenmos. Pezyibmamul
UCCIe008AHUSL COOEPAHCAM VKA3AHUA NO CHOCODAM 3a0aHus (OpM U 3HAYEHUU HecO8epUIeHCmE O.is
pasuvix epynn necogeputencms. Cmamvsi cocmoum u3 08yx uacmetl. Ilepeas uacmv noceswyena
BONPOCAM U3YYEHUSI 2COMEMPUYECKUX HECOBEPULCHCNG, OCMAMOYHBIX HANPSNCEHULl U Npasuiam
KOMOUHAYUU HECOBEPUIEHCNG, BMOPAsL HACMb CHIAMbU — IKEUBALECHIMHbIM HeCOBEPULEHCINBAM.

Knouesvle  cnosa:  komnviomepHoe — MOOEIUPOBAHUE,  HECOBEPUIEHCMBA, — OeqheKmbl,
oCmamouHbvle HanpaXCeHUs, Memoo KOHEUHbIX dIEMEHMO8, UCKPUBTIEHUS OANIKU.

V.V. NADOLSKI?
!Brest State Technical University, Brest, Republic of Belarus
2Belarusian National Technical University, Minsk, Republic of Belarus

IMPERFECTIONS FOR THE CALCULATION OF STEEL STRUCTURES
BY THE FINITE ELEMENT METHOD. PART 1.

Abstract. 1t is well known that imperfections are always present in structural elements.
Imperfections can significantly affect the behavior and bearing capacity of steel structures, especially in
the case of stability-related tasks. Therefore, inconsistencies must be taken into account in the load-
bearing capacity model and their correct application (setting the shape and value) is a key point in the
numerical analysis process. In recent decades, much attention has been paid in the domestic scientific
space to updating imperfection models for use in numerical models, including taking into account
modern more accurate manufacturing and installation technologies for steel structures. The purpose of
this study is an analytical review and analysis of scientific research and technical literature, followed
by synthesis and elaboration of recommendations on imperfections in relation to the calculation of steel
structures using computer modeling technology, including the finite element method. The results of the
study contain instructions on how to set the shapes and values of imperfections for different groups of
imperfections. The article consists of two parts. The first part is devoted to the study of geometric
imperfections, residual stresses and rules for the combination of imperfections, the second part of the
article is devoted to equivalent imperfections.

Keywords: computer modeling, imperfections, defects, residual stresses, finite element method,
beam curvature.
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r. Mockgsa, Poccus

MMPOEKTUPOBAHUE YCUJIEHUS KAMEHHOM KJIAJIKA
OJHOCTOPOHHUMMMU AHIVIMKAIUAMMU U3 TOPKPET-BETOHA

Annomayusn. Hecywue KOHCMpyKyuu U3 KAMEHHOU KIAOKU 0OCMAMOYHO PACNPOCMPAHEHbL 6
MOM YUC/le 8 CEUCMOONACHBIX PALIOHAX U 30HAX, 8 KOMOPBIX NPOBOOUNUCH Ooesble Oeticmeusi. [Ipu smom
umerowuecs Mooenu Kiaoku, d makdice mexHoI02uU YCUleHust 6 OCHOGHOM OPUEHMUPOBAHbL TUbO Ha
YCUieHue ¢ Yeablo Nogblienust Hecyueli cnocobHocmu, b0 80CCMAHOBICHUE NOGPEICOCHHBIX NPU
KCHIyamayuy, @QAaKmui4ecku CmAamuideckux HAa2py3ok, KoHcmpykyutl. Komniexcuvle memoouxu
B0CCMANOBTIEHUSL, A MAKJICEe MOOENU YCUNEHHOU KIAOKU, NOLYYUGUIE NOBPENCOeHUsl 8 pe3yIbmame
CeUCMUYECKUX UMY MUHHO-B3DbIGHbIX G030elcmeuti, no 6oabuwlell Yacmu He OpPUEHMUPOBAHbL HA
Maccogoe npuMeHeHue u N0OPA3yMeaiom 6 OCHOBHOM NEPEKNIAOKY PA3pYUleHHbIX yuacmKkos. B mecme ¢
mem umeemcs HeoOX00UMOCmb 6 adanmayui Cyuecmsyiomux 6blCOKOMEXHON0SUUHBIX MeMOoOUK
YCUNeHUusi KOHCMPYKYUL U3 KAMEHHOU KIAOKU NOO MACCO80€ NpUMEHEHUe C Y4emom MNOCLeOHUX
Hapabomok 6 obnacmu mamepuanosedenusi. Haubonree onmumanbHoiM 8apuaHmom YCuieHus Hno
MHEHUIO ABMOPO8 0KA3AI0Ch NpUMEHEHUe OOHOCMOPOHHUX ANNAUKAYULl u3 mopkpem-bemona. s
0anHo20 Memooa Ovlia onpedeneHa U ONUCAHA MOOelb YCUNEHHOU KAMEHHOU KIAOKU C Yelvio
nposedenust pacuemnoz2o 000CHOGanUs U pazpabomana KOMNIEKCHAs MemoOuKa pacyema u
APOEKMUPOBANUSL NPUMEHUMENbHO 68 MOM HUCTe K HECYUUM KOHCIMPYKYUSIM MHO20IMANCHBIX 30AHUIL.
Ha ocnosanuu nabopamophvlx uccnedo8anuti Obli0 0OOCHOBAHO KOHCMPYKMUBHOE peuieHue no
KPenieHulo anniukayuti moabKo 3a cyem Cuil adeesuil K NO8epXHOCmu 0a3080u KIAOKU. Yxazannas
KOMNJIEKCHASL MeMOOUKA Npouia adanmayuio Ha peabHbIX 0O0beKmax MHO20IMANCHBIX 30aAHUSIX C
HeCywumu CmeHamu U3 KaMeHHOU KI1aoKu.

Knwuesole cnoesa: mopkpem—6em0H, KameHHas Kﬂaak‘a, ycuiernue, 60CCnMaHos/IeHuUe.

O.A. SIMAKOV?, V. A. NESHCHADIMOV?
!National Research Moscow State University of Civil Engineering, Moscow, Russia

DESIGN OF MASONRY STRENGTHENING WITH ONE-SIDED
SHOTCRETE APPLICATIONS

Abstract. Load-bearing masonry is quite widespread, including in earthquake-prone areas and
zones in which military operations were carried out. At the same time, the existing treasure models, as
well as reinforcement technologies, are mainly focused either on strengthening in order to increase the
load-bearing capacity, or on restoring structures damaged during operation, actually static loads.
Complex retrofitting methods, as well as models of reinforced masonry that have been damaged as a
result of seismic or mine-explosive impacts, for the most part are not focused on mass use and imply
mainly the re-laying of destroyed areas. At the same time, there is a need to adapt existing high-tech
methods of strengthening masonry structures for mass use, taking into account the latest developments
in the field of materials science. The most optimal variant of reinforcement, according to the authors,
was the use of single-sided shotcrete applications. For this method, a model of reinforced masonry was
defined and described in order to carry out a calculation justification and a comprehensive calculation
and design methodology was developed, including for load-bearing multi-storey buildings structures.
On the basis of laboratory studies, a constructive solution for fixing applications was justified only due
to the forces of adhesion to the surface of the base masonry. The specified complex technique was
adapted on real objects of multi-storey buildings with load-bearing masonry walls.

Keywords: shotcrete-concrete, masonry, reinforcement, restoration.
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B.1. KOJIJUYHOB!, C.10. CABUH !, M.A. AMEJIHA 1!

®I'bOY BO «HauuoHanbHblil HccenoBaTenbckuii MOCKOBCKHUI FOCY 1apCTBEHHbIN CTPOUTENbHBINH YHUBEPCHTET,
r. MockBa, Poccus

YCTOﬁ‘II/IBQCTB KEJIE3OBETOHHOM KOJIOHHHI,
INOABEP)KEHHOU CXKATHIO C KPYYEHUEM B PE3YJIbTATE
OCOBOI'O BO3AEUCTBUA

Annomayus. [lpu asaputinblx cumyayusx, C6A3AHHbIX C GHE3ANHLIMU OMKA3AMU OMOETbHbIX
Hecyujux 971eMeHmos KOHCMPYKMUBHbIX —Ccucmem 30auuli, 6 cury ocobenHocmell 00beMHO-
NIAHUPOBOYHBIX peleHull 6 OMOeNbHbIX KOJIOHHAX MOZYM OONOTHUMENbHO BO3HUKAMb KpYymAujue
momenmul. Takum o00pazom, KOIOHHbI MO2YM OKA3AMbCA 6 YCIAOBUAX CHLOJICHO20 HANPAIICEHHO-
Oepopmuposannozo  cocmoanua.  Llenvio  Oammnozo  ucciedogamus  AGNAIOCL — NOCHMPOEHUe
NOIYAHATUMUYECKOU pACYemHoll Mooenu O AHANU3a YCMOUYUBOCHU HCeNe300eMOHHbIX KOJIOHH,
NOOBEPHCEHHBIX CHCAMUIO C KpYUeHuem 6 pesyiavmame ocobo2o eosdelicmaus. [na docmudicenus
HOCMAGAEHHOU Yeau Obliu COHOPMYIUPOBAHLL UCXOOHbIE 2UNOME3bl, COCMABIEHbl ONpedensouue
COOMHOWEHUL 0I5l paciema YCmoudu8oCmu JHcene300emonHoll KOAOHHbL, NOOBEPICEHHOU CIHCAMUIO C
Kpyuenuem. s 060CHOBAHUSL OOCNOBEPHOCTNU NPEONIOHCEHHOU MOOeaU Oblla 8bINOIHEHA ee 8anudayus
nymem cOnOCMasieHusi ¢ pe3yabmamamu MOOeIUpOSarUs 8 NPOSPAMMHOM Komniekce Ansys. Ananusa
OaHHbIX NOKA3AJ, Hauboabwias paznuya medcoy pesyaomamamu cocmaeuna 8.08% ona ciyuas P =
0.4-Pcre = 126.6 kH. Haumenvwasn pasuuya 3.6% cocmaeuna ona cayvas P = 0.9-Pere = 284.85 kH.
Ioxa3zano, ymo no mepe pocma Kpymsauezo MOMEHmMa NPOUCX00Um CHUNCEHUE 3HAYEHUs. KPUMUYECKOU
CUTIbL, BbI3bIBAIOULEl NOMEPTO YCIMOUYMUBOCIU. DMO C8A3AHO KAK C Oelcmeuem Kpymswel napsvl cuil npu
UCKDUGNEHUY CMEPIICHS, MAK U CO CHUJICEHUEM MeXaHU4yeckux Xapakxmepucmux OemoHa npu
CO8MeCTHOM Oelicmeuy HOPMATbHBIX U KACAMETbHBIX HANPANCEHUL.

Kniouesvle cnosa: ycmouuugocms, coicamue, KpyyeHue, dicene300emon, KONOHHA, 0coboe
so30eticmesue

V.I. KOLCHUNOV?, S.Y. SAVIN!, M.A. AMELINA!
!National Research Moscow State University of Civil Engineering, Moscow, Russia

STABILITY OF A REINFORCED CONCRETE COLUMN UNDER
COMPRESSION WITH TORSION CAUSED BY ACCIDENTAL ACTION

Abstract. Under emergency situations associated with sudden failures of the load-bearing
elements of the structure, torques may additionally occur in the columns due to the specifics of the
structural design of the buildings. Thus, the columns may be in a complex stress-strain state. The
objective of this study was to develop a semi-analytical design model for analysis of the stability of
reinforced concrete columns subjected to compression with torsion as a result of an accidental action.
For achieving the objective, authors formulated the initial hypotheses, developed the determining
equations for calculating the stability of a reinforced concrete column subjected to compression with
torsion. To validate the reliability of the proposed model, it has been compared with the results of
modeling in the software complex Ansys. Analysis of the data showed that the largest difference
between the results was up to 8.08% for the case P = 0.4-P¢re = 126.6 kN. The smallest difference of
3.6% was for the case P = 0.9-P¢re = 284.85 kN. It has been shown that as the torque increases, there is
a decrease in the value of the critical force causing loss of stability. This is due both to the action of the
torsional pair of forces during the distortion of the rod and to the decrease in the mechanical properties
of concrete under the combined action of normal and tangential stresses.

Keywords: stability, compression, torsion, reinforced concrete, column, accidental action
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A.A. COJIOBBEBA?, C.A. COJIOBLEB!

®I'BOY BO «Bonorojackuii rocynapcTBeHHbli yHUBEpCUTET», I'. Bonoraa, Poccus

BEPOSITHOCTHBIN AHAJIN3 HAJEKHOCTH CTEP)KHEfI CTAJIBHBIX
®EPM ITPU HEITOJIHOU CTATUCTUYECKOU HH®POPMALINHU

Annomauusa. B cmamve npedcmaeien 6epOAMHOCHIHbIL NOOX00 K AHAIU3Y HAOEHCHOCHU
cmepoicHeli CmanbHbiX epm npu HenoiHol cmamucmuyeckol ungopmayuu. IIpounnocmpuposan
no0xX00 K 60CCMAHOGICHUIO NJIOMHOCIU GEePOIMHOCIEN CAVYAUHOU BGeAUUUHbL MEeMOOOM SOEePHOl
OYeHKU NIOMHOCMU NPU MAJOM KOIUYecmee UCIbImanuli/usmepenuii  cayyaiinot eenuuunsl. /s
noGvluleHUss ~ OOCMOBEPHOCIU — pacuema  OyeHKa  napamempos — HIOMHOCMU — pacnpeoeneHusl
npeocmasgiena 6 UHMepeanvHol Qopme, Yymo no3eonsem chopmuposams p-oa0K 015 MOOeaUpyemo
cayuainon genudunvl. Oyenka 6eposmHocmu 6e30mKa3HOU pabomvl NO360IM 6 KOIUHECMEEHHOU
@opme nonyuums npeocmaeginenue 06 ypoeHe 0e30NACHOCMU CHMANLHLIX QepM, blAsUMb Hauboee
HeHaoeXCcHble hepMbl 0Nl MOHUMOPUHRA UX MEXHUYECKO20 COCOAHUA UMW paccuumamy d¢hgexm om
ycunenus epmvl  no  Kpumepuro HaodedxdcHocmu. B npedcmagnenHom nooxode  8epOSMHOCHIL
bezomKasHoll pabomul OYeHUusaemcs 6 6ude unmepsana sHaverHull. Eciu HudcHas epanuya unmepsana
He no3gosiem coenams 661600 00 YPOsHe OE30NACHOCMU IKCHIYAmayuu pepmol, mo oH Modicem Obims
NOGbIUIEH NymeM ROJYYeHUs: OONOIHUMENbHOU CIMAMUCMUYECKOU UHMOPMAYUY UL Nymem YCUNeHUs:
@epmbl unu CHUNCEHUs: OONYCMUMOU HA2PY3KU HA Hee.

Knwuesvie cnosa: HaaeJiCHOCI’I’lb, BEPOAIMHOCMHOE nNpoeKkmuposarnue, 6eposintHoCcnb omkKkasa,
qbepma, Heonpedeﬂeﬂﬁocmb, 6630naCH00mb, ﬂdepnaﬂ OYeHKa niontHocmu.

A.A. SOLOVEVA! S.A. SOLOVEV!
Vologda State University, Vologda, Russia

RELIABILITY ANALYSIS OF STEEL TRUSS BARS
WITH IMPRECISE STATISTICAL DATA

Abstract. The article describes the probabilistic approach of reliability analysis for steel truss
bars with imprecise statistical data. An approach to recovery the probability density of a random
variable by the kernel density estimation method is illustrated for a small number of tests/measurements
cases. The estimation of the distribution density parameters is presented in an interval form, which
makes it possible to form a p-box for the random variable. Evaluation of the probability of non-failure
allow to get a quantitative assessment for the safety of steel trusses, to identify the most unreliable
trusses for monitoring their technical condition or to calculate the effect of strengthening the truss
according to the reliability criterion. The probability of non-failure is estimated in the interval form. If
the lower limit of the interval does not allow to get a conclusion about the truss safety level, then it can
be increased by obtaining additional statistical data or by strengthening the truss or reducing the
permissible load.

Keywords: reliability, probabilistic design, probability of failure, truss, uncertainty, safety, kernel
density estimate.
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HOPMATHUBHBIMU JOKYMEHTAMH JJISi PACUCTHOW CUTyaluH (pacyeTHas CUTyalHsl - YYUTHIBAEMBIN
IpU pacyeTe COOPY)KEHHH KOMIUIEKC HamOosiee HEeOJIaronpUsATHBIX YCIOBHH, KOTOpHIE MOTYT
BO3HUKHYTbh IIPU €ro BO3BEIAEHHM U IKcIUTyaTauuu, B coorBerctBuu ¢ ['OCT 27751-2014). [dnsa
[EHTPATBHO-C)KATOr0 3JIEMEHTa 3TO MPOYHOCTh, YCTOMYMBOCTH 3JIEMEHTa B IUIOCKOCTH H U3
IUIOCKOCTH, THOKOCTh. B pesynbrate OyJeM UMETh HECKOJIBKO WHTEPBAIOB HAJSKHOCTU JIEMEHTA
[0 Pa3IMYHBIM KPHUTEPUSAM MPEAETbHBIX COCTOSHMU. T.K. HacTymieHue Iro00ro IMpeaeabHOro
COCTOSIHUSL B DJIEMEHTE (DepMbl MOXKHO CUHTATh KPUTEPUEM OTKa3a BCEW (epMbl, TO CTEPKEHb
(depMBl MOXHO NPEACTaBUTh B BHJE YCIOBHOW IIOCIIEIOBATEIFHONM CHUCTEMBI, COCTOSIIECH W3
AJIEMEHTOB — 3HAYCHHUI HAJEKHOCTU CTEPXKHS MO OTIACIBHBIM KPUTEPUSAM MPEIEIBHOTO COCTOSIHUS

[Ei ; Pi|. B coorBerctBuM ¢ [17], HaAEKHOCTh TAKON CUCTEMbI MOXHO BBIUUCIHUTD 110 (popMyJie:

JE = max[ 0, ElEi —(n —1)J | (14)

rae P; u Pi — HIKHSS 1 BepXHss TPaHUIIA BEPOSTHOCTH OE30TKA3HOW pabOTHI CTEPIKHS

bepMbl 1O I-My KPUTEPHIO pPaOOTOCIIOCOOHOCTH; N — YHCIO DJIEMEHTOB (KpUTEpHEB) B
MOCJIEI0BATEIbHON CUCTEME.
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APXUTEKTYPA U TPAJOCTPOUTEIIbCTBO

VJIK 624.046.2 DOI: 10.33979/2073-7416-2024-112-2-83-94

E.B. MUXAMJIOBA!

1OI'b0OY BO «HaunoHanbHbIi UCCeN0BaTENLCKHA MOCKOBCKUIH TOCY1apCTBEHHbIN CTPOUTENBHBIA YHUBEPCHTETY,
r. Mocksa, Poccus

APXUTEKTYPHO-XYJIOKECTBEHHBIE PEHHIEHUA OBILECTBEHHO-
TOPI'OBBIX KOMIIVIEKCOB ITPU PEKOHCTPYKIIMHN COBETCKHUX
KNHOTEATPOB

Annomayun. B npogheccuonanvholi cpede apxumekmopos Habaooaemcs 03a00YeHHOCMb 68
C6A3U ¢ opMUpOsaHUEM MEHOEHYUU PEKOHCMPYKYUU U PEHOBAYULU 30aHUTE U COOPYIHCEHUI 8 KDYIHBIX U
KpynHeuwux — 20podax ¢ yeavio  pasgumusi  20poockol  ungpacmpykmypel.  Ommeuaemcs
HeO00OYEeHEHHOCMb BKIA0A COBEMCKOU APXUMEKMYpbl 8 KYJIbIMypHOe HACiedue NOCMCOBEMCKUX CIMPAn U
cmpan coyuanucmuyeckoeo nazeps. Ipu smom "noeas apxumexmypa" gopmupyem 20podckyro cpedy
100 Cmepeomunsl OMOI02AYUL, YMO HE COOMBEMCMBYEem COYUOKYIbINYPHOMY 3aNpOCy 2IOKAIUZAYUU
«YUPDPOBBIX KOUEBHUKOG», CMPEMIWUXC HCUMDB 6 IKO-YUPPoevix 20podax. Ycmapesanue "H0601
apxumexmypol” nabrodaemcs yoice Ha cmaouu npoekma aubo 3a namov aem. B Mockee ¢ npocpammy
pekoHcmpyKkyuu ekmovensl 39 cogemckux Kunomeamposg 8 nepudeputinoi 3one 2opoda. Ha mecme
OMUX  KUHOMeAampos 603600amcsi  obuecmeenno-mopeogvie komniekcol (OTK) ¢ noodszemuvimu
yposusimu. B cmamve npoeedena knaccuguxayus munog npoeKmos COGEMCKUX KUHOMeampos u
MOP206bIX YEHMPOB, A MAKICE CHOPMUPOBAHbL OUAZPAMMbL OJisL UX KAYECMEEHHO20 CPABHEHUs.. Mo 6
umoze NO360AUNLO OYEHUMb APXUMEKMYPHO-XYO0ICECTNBEHHbIIL 6KIAO 68 MOCKOBCKYIO 3ACMPOUKY KaK
COBEMCKUX KUHOMEAmpos, MaK U HOBbIX MOP20BbIX KOMNIEKCO8, NPEEMCMEEHHOCTNb MeNCOY HUMU U
OMAUYUSL 8 NPUHYUNAX NPOEKMUPOBAHUSL.

Knrwouesvle cnosa: pexoncmpyxyus, peHo8ayus, COBEMCKULL KUHOmMeamp, O0UWecmeenHo-
MOp208blll KOMNIEKC, APXUMEKMYPHO-XYO0IHCECMBEHHOE PeuleHue.

E.V. MIKHAYLOVA!'
'National Research Moscow State University of Civil Engineering, Moscow, Russia

ARCHITECTURAL AND ARTISTIC SOLUTIONS OF THE OTC DURING THE
GENTRIFICATION OF SOVIET CINEMAS

Abstract. In the professional environment of architects, there is concern about the formation of
a trend of reconstruction and renovation of buildings and structures in large and major cities in order
to develop urban infrastructure. The underestimation of the contribution of Soviet architecture to the
cultural heritage of post-Soviet countries and countries of the socialist camp is noted. At the same time,
the "new architecture" forms the urban environment under the stereotypes of homologation, which does
not correspond to the socio-cultural demand of the glocalization of "digital nomads" seeking to live in
eco-digital cities. The obsolescence of the "new architecture” is observed already at the project stage or
in five years. In Moscow, the reconstruction program includes 39 Soviet cinemas in the peripheral zone
of the city. Public and shopping complexes with underground levels are being built on the site of these
cinemas. The article classifies the types of projects of Soviet cinemas and shopping centers, and also
forms diagrams for their qualitative comparison. This eventually made it possible to evaluate the
architectural and artistic contribution to the Moscow development of both Soviet cinemas and new
shopping complexes, the continuity between them and differences in design principles.

Key words: reconstruction, gentrification, Soviet cinema, public and shopping complex,
architectural and artistic solution.

© Muxaiinosa E.B., 2024

N 2 (112) 2024



CTpouTeNbCTBO U PEKOHCTPYKIUSI

CIIMCOK JIMTEPATYPBI

1. Bomuuenko O., Ilypuk T. JIBOHCTBEHHOCTh OTHOLIEHHS K MCTOPHUYECKON TOPOJACKOW 3acTpoiike //

Ipoekr ©Oaiikan. 2023. Ne 20(75). C. 68-73. https://doi.org/10.51461/pb.75.16 [Dnexrponusiit pecypc]. URL:
https://projectbaikal.com/index.php/pb/article/view/2033/2748 (nata obpamenus: 11.08.2023).

2. Meerovich M. CHocuts Henb3si pekoHcTpyupoBath // TIpoext Baiikan. 2017. Ne 14(53). C. 78-84.
https://doi.org/10.7480/projectbaikal.53.1221 [DnexrponHbIit pecypcel. URL:
https://projectbaikal.com/index.php/pb/article/view/1221/1211 (nata obpamenus: 10.06.2023).

3. Havel M.B.. Neoliberalization of urban policy-making and planning in post-socialist Poland — A
distinctive path from the perspective of varieties of capitalism. https://doi.org/10.1016/j.cities.2022.103766
[Onexrponnsii  pecypc]. URL: https://www.sciencedirect.com/science/article/abs/pii/S0264275122002050 (mata
obpamenus: 21.10.2023).

4, Bolzoni M., Semi G. Adaptive urbanism in ordinary cities: Gentrification and temporalities in Turin
(1993-2021). https://doi.org/10.1016/j.cities.2022.104144 [OnexTponHbIit pecypc]. URL:
https://www.sciencedirect.com/science/article/abs/pii/S0264275122005832 (nata obpawmenus: 05.09.2023).

5. IMpoxopreBa M.A. OOIIECTBEHHO-TOPTOBBIE COOPY)XEHHS B CTPYKTYpEe HCTOPHYECKOTO IIEHTpa

Mockss! u [Tapmxa. [IpuHnuner npeeMcTBeHHOCTH U pasButus // XKwmumgHoe crpoutensctBo. 2021. Ne 3. C. 25-32.
DOI: https://doi.org/10.31659/0044-4472-2021-3-25-32.

6. Anisimov A. TlocrieBoeHHast PeKOHCTPYKIHUs TeaTpanbHbix 3manuii: 1945-2020 // Tpoekt Baiika.
2020. T. 66. C. 105-113. https://doi.org/10.51461/projectbaikal.66.1726 [Dnextponnsiii pecypc]. URL:
https://projectbaikal.com/index.php/pb/article/view/1726 (nara o6pamenus: 23.06.2023).

7. AreeBa E.}O., Toronesa H.A. PeHoBaiusi BOIOHAMOPHBIX OalleH: THUIOJIOTMYCCKHMA aHanmu3 //
Kunumaoe crpoumrenscrBo. 2019. Ne 1-2. C. 19-29. DOI: https://doi.org/10.31659/0044-4472-2019-1-2-19-29
[Onexrponnsiii  pecypc].  URL:  https://journal-hc.ru/index.php/ru/zhurnaly/2019/vse-stati-za-2019/renovatsiya-
vodonapornykh-bashen-tipologicheskij-analiz URL: https://cyberleninka.ru/article/n/renovatsiya-vodonapornyh-bashen-
tipologicheskiy-analiz/viewer (nata obpamenus: 05.07.2023).

8. Hamokuna M. Crapeiii mpom - XXI: aBa noxxona // Ilpoekt Baiikan. 2022. Ne 19(73). C. 68-79.
https://doi.org/10.51461/pb.7312 [OnexTpoHHbIit pecypcel. URL:
https://projectbaikal.com/index.php/pb/article/view/1946 (nara obpamienus: 25.07.2023).

9. Zhan Y. Beyond neoliberal urbanism: Assembling fluid gentrification through informal housing

upgrading programs in Shenzhen, China. https://doi.org/10.1016/j.cities.2021.103111 [Daekrponnsiii pecypc]. URL:
https://www.sciencedirect.com/science/article/abs/pii/S0264275121000093 (naTta obpamenus: 15.10.2023).
10. Grigoryeva E. (2017). PenoBammu // TIpoekr Baiikan. 2017. Ne 14(53). C. 71-71.

https://doi.org/10.7480/projectbaikal.53.1218 [DnexrponnbIit pecypc]. URL:
https://projectbaikal.com/index.php/pb/article/view/1218 (nara o6pamenus: 29.07.2023).
11. Krivy M. “Post-Apocalyptic Wasteland” or “Digital Ecosystem™? Postsocialist Ecological Imaginaries

in  Tallinn, Estonia.  https://doi.org/10.1016/j.geoforum.2021.07.007  [Omektponnbiii  pecypc].  URL:
https://www.sciencedirect.com/science/article/abs/pii/S0016718521002037 (zata obparuenus: 09.10.2023).

12. MockoBCKHE KHHOTEATPhI coBeTCKOro BpeMeHH, 2020 [InekTpoHHBIH pecypce]. https://www.calameo.com/
read/0055263808ftb36a763d1 (mara obpamenus: 23.06.2023).

13. Mepumpxkn M. Kiumie, Hey#aunm W HEpCEKTHBBI '"HOBOW apXHUTEKTyphl"/ ApXUTEKTypa u
crpoutenbcTBo Pocecnu. 2021. Mapr. C. 53-60 [Dnekrponnsiii pecypc]. URL: http://www.asrmag.ru/1-2021/ASR-1-
2021 Meriggi.pdf (nata obpamenus: 29.09.2023).

14. Hacupaunosa A. I'mokanuzanuu 1udpossix kodeBHHKOB // TIpoekT Oaiikan. 2022. Nel9 (71), 100-

103. DOl: 10.51461/projectbaikal.71.1947 [OnexTpoHHbIi pecypc]. URL:
https://projectbaikal.com/index.php/pb/article/view/2079 (nata obparenus: 24.05.2023).

15. Mskora A. Konuemims peHoBauun Hopunscka // Ilpoektr Baiikan. 2022. 19(72). C. 86-95
[Onexrponnbiii  pecypc]. URL: https://projectbaikal.com/index.php/pb/article/view/2115  (mata  ob6patueHus:
22.05.2023).

16. Muxaiinosa E.B. BnusiHne nudpoBusanny 5KOHOMHKH Ha COLMAJIbHO-DKOHOMHYECKHE ACHEKTHI
pasBUTUSL  OOLIECTBEHHO-TOPTOBBIX ILIEHTPOB C MHOTOYPOBHEBBIMHM IIOJ3EMHBIMH CTPYKTYpaM B KpYIHBIX U
KpynHeimux rtopomax // WNunoBammm w wmHBecTmnmu. 2022. N4. C. 120-124 [Onextponusiii pecypc]. URL:
http://innovazia.ru/archive/?ELEMENT _ID=33904 (nara o6pamenus: 01.07.2023).

N 2 (112) 2024


https://doi.org/10.1016/j.cities.2022.103766
https://doi.org/10.1016/j.cities.2022.104144
https://doi.org/10.31659/0044-4472-2021-3-25-32
https://doi.org/10.51461/projectbaikal.66.1726
https://doi.org/10.31659/0044-4472-2019-1-2-19-29
https://doi.org/10.1016/j.cities.2021.103111
https://doi.org/10.1016/j.geoforum.2021.07.007

ApPXHTEKTYPA H I'PAJOCTPOUTEILCTBO

URL:

17. MuxaiinoBa E.B. IlepcnektuBsl BHeapenue VR/AR-TeXHOIOTHH B apXHTEKTypHYIO Cpeay
OOILECTBEHHO-TOPIOBBIX KOMIUIEKCOB C IOA3EMHBIMH SIpyCaMH B KPYIHBIX M KPYIMHEWIINX TOpojax B YCIIOBHSX
AKTHBHOTO Pa3BUTHUs MIMMepPCHOHHBIX IpocTpancTB / E.B. Muxaiinosa // IanoBauuu u naBectuimu. 2022. N7. C. 94-
97. [OnextponnsIit pecypc]. URL: http://innovazia.ru/archive/7ELEMENT ID=35387 (mara oopamenwst: 13.06.2023).

18. Thackway W., Ng M., Lee C.-L., Pettit C.. Implementing a deep-learning model using Google street
view to combine social and physical indicators of gentrification. https://doi.org/10.1016/j.compenvurbsys.2023.101970
[OnexTponnsit  pecypc]. URL: https://www.sciencedirect.com/science/article/abs/pii/S0198971523000339 (mara
obpamenus: 22.07.2023).

19. Ennma A.E., I'pomeBa T.M. CucreMHBIH MOIX0OA K PEKOHCTPYKIUH JaHIMAPTHO-PEKPEAITMOHHBIX
npoctpacTB // CTpouTtenbeTBO U pekoHeTpykuumst. 2017, Ned. C. 101-109.

20. WBanoBa /I.E. TumoBble KMHOTEATphl COBETCKOTO MojJepHH3Ma. BusyanpHoe uccnenoBanue, 2017
[Dnektponnsiii  pecypc]. URL:  https://www.calameo.com/read/005425639a0bc64051072 (mata oOpaiieHus:
05.08.2023).

21. Mecto Betpeun OmsHeca W mokymareneit [Dnexkrponnsiii pecypc]. URL: https://www.adggroup.ru
(mata obpamenus: 18.06.2023).

22, Mecto BcTpeun OusHeca u mokymateneit [DnexTponusiit pecypc]. URL: https://adg-leasing.ru (mata

obpamenns: 18.06.2023).
REFERENCES

1. Volichenko O., Tsurik T. Duality of attitude to historical urban development. Baikal Project. 2023. 20(75)
Pp. 68-73. https://doi.org/10.51461/pb.75.16 [Electronic resource]. URL:
https://projectbaikal.com/index.php/pb/article/view/2033/2748 (accessed: 08/11/2023).

2. Meerovich M. Demolish cannot be reconstructed. Baikal Project. 2017. 14(53). Pp. 78-84.
https://doi.org/10.7480/projectbaikal.53.1221 [Electronic resource]. URL:
https://projectbaikal.com/index.php/pb/article/view/1221/1211 (accessed: 10.06.2023).

3. Havel M.B. Neoliberalization of urban policy-making and planning in post-socialist Poland — A distinctive
path from the perspective of varieties of capitalism. https://doi.org/10.1016/j.cities.2022.103766 [Electronic resource].
URL.: https://www.sciencedirect.com/science/article/abs/pii/S0264275122002050 (accessed: 10/21/2023).

4. Bolzoni M., Semi G.. Adaptive urbanism in ordinary cities: Gentrification and temporalities in Turin (1993—
2021). https://doi.org/10.1016/j.cities.2022.104144 [Electronic resource]. URL:
https://www.sciencedirect.com/science/article/abs/pii/S0264275122005832 (date of reference: 05.09.2023).

5. Prokofieva I.A. Public and commercial buildings in the structure of the historical center of Moscow and
Paris. Principles of continuity and development. Housing construction. 2021. No. 3. Pp. 25-32. DOI:
https://doi.org/10.31659/0044-4472-2021-3-25-32 .

6. Anisimov A. Post-war reconstruction of theater buildings: 1945-2020. Baikal Project. 2020. (66). Pp. 105-
113. https://doi.org/10.51461/projectbaikal.66.1726 [Electronic resource]. URL:
https://projectbaikal.com/index.php/pb/article/view/1726 (accessed: 06/23/2023).

7. Ageeva E.Yu., Gogoleva N.A. Renovation of water towers: typological analysis. Housing construction.
2019. No. 1-2. Pp. 19-29. DOI: https://doi.org/10.31659/0044-4472-2019-1-2-19-29 [Electronic resource]. URL:
https://journal-hc.ru/index.php/ru/zhurnaly/2019/vse-stati-za-2019/renovatsiya-vodonapornykh-bashen-tipologicheskij-
analiz URL: https://cyberleninka.ru/article/n/renovatsiya-vodonapornyh-bashen-tipologicheskiy-analiz/viewer
(accessed: 05.07.2023).

8. Nashchokina M. OIld prom - XXI: two approaches. Baikal Project. 2022. 19(73). Pp. 68-79.
https://doi.org/10.51461/ph.7312 [Electronic resource]. URL.: https://projectbaikal.com/index.php/pb/article/view/1946
(accessed: 07/25/2023).

9. Zhan Y. Beyond neoliberal urbanism: Assembling fluid gentrification through informal housing upgrading
programs in  Shenzhen, China. https://doi.org/10.1016/j.cities.2021.103111 [Electronic resource]. URL.:
https://www.sciencedirect.com/science/article/abs/pii/S0264275121000093 (accessed: 10/15/2023).

10. Grigoryeva E. Renovation. Baikal Project. 2017. 14(53). Pp. 71-71.
https://doi.org/10.7480/projectbaikal.53.1218 [Electronic resource]. URL:
https://projectbaikal.com/index.php/pb/article/view/1218 (accessed: 29.07.2023).

11. Krivy M. “Post-Apocalyptic Wasteland” or “Digital Ecosystem”? Postsocialist Ecological Imaginaries in
Tallinn, Estonia. https://doi.org/10.1016/j.geoforum.2021.07.007 [Electronic resource]. URL:
https://www.sciencedirect.com/science/article/abs/pii/S0016718521002037 (accessed: 09.10.2023).

12, Moscow  cinemas of  the Soviet  era, 2020 [Electronic resource]. URL:
https://www.calameo.com/read/0055263808ffb36a763d1 (accessed: 06/23/2023).

Ne 2 (112) 2024


https://doi.org/10.1016/j.compenvurbsys.2023.101970

CTpouTeNbCTBO U PEKOHCTPYKIUSI

13. Merigi M. Cliché failures and prospects of the "new architecture”. Architecture and Construction of Russia.
2021. March. Pp. 53-60 [Electronic resource]. URL: http://www.asrmag.ru/1-2021/ASR-1-2021 Meriggi.pdf (accessed:
09/29/2023).

14. Nasirdinova A. Glocalization of digital nomads. Project Baikal. 2022. (71), 100-103. DOI:
10.51461/projectbaikal.71.1947 [Electronic resource]. URL: https://projectbaikal.com/index.php/pb/article/view/2079
(date of application: 24.05.2023).

15. Myakota A. The concept of renovation of Norilsk. Baikal project. 2022. 19(72), 86-95 [Electronic
resource]. URL: https://projectbaikal.com/index.php/pb/article/view/2115 (accessed: 05/22/2023).

16. Mikhailova E.V. The impact of digitalization of the economy on the socio-economic aspects of the
development of public shopping centers with multi-level underground structures in large and major cities. Innovation
and investment. 2022. No. 4, Pp. 120-124 [Electronic resource]. URL:
http://innovazia.ru/archive/?ELEMENT _ID=33904 (accessed 01.07.2023).

17. Mikhailova E.V. Prospects for the introduction of VR/AR technologies into the architectural environment
of public and commercial complexes with underground tiers in large and major cities in the conditions of active
development of immersion spaces. Innovation and investment. 2022. No. 7. pp. 94-97. [electronic resource]. URL:
http://innovazia.ru/archive/?ELEMENT _1D=35387 (accessed: 06/13/2023).

18. Thackway W., Ng M., Lee C.-L., Pettit C. Implementing a deep-learning model using Google street view
to combine social and physical indicators of gentrification. https://doi.org/10.1016/j.compenvurbsys.2023.101970
[Electronic resource]. URL: https://www.sciencedirect.com/science/article/abs/pii/S0198971523000339 (accessed:
07/22/2023).

19. Enin A.E., Grosheva T.I. A Systematic Approach To The Reconstruction Of Landscape And Recreational
Spaces. Building and reconstruction. 2017. No. 4. Pp. 101-109.

20. Ivanova D.E. Typical cinemas of Soviet modernism. Visual Research, 2017 [Electronic resource]. URL:
https://www.calameo.com/read/005425639a0bc64051072 (date of address: 05.08.2023).

21. Meeting place of business and buyers [Electronic resource]. URL.: https://www.adggroup.ru (accessed:
06/18/2023).

22. Meeting place of business and buyers [Electronic resource]. URL: https://adg-leasing.ru (accessed:
06/18/2023).

HNudopmanus 06 aBTope:

MuxaiinoBa Enena BaaagumupoBHa

HammonansHelii MOCKOBCKHH TOCYIapCTBEHHBIH cTponTenbHbIN yHUBepcuTeT HUY MI'CVY, . MockBa, Poccus,
KaHAUIAT apXUTCKTYPHI, TOICHT Kadeapsl "OCHOBBI apXUTEKTYPhI U Xy T0KECTBEHHBIX KOMMYHHUKAITHHA"

E-mail: MikhaylovaEV@inbox.ru

Information about author:
Mikhaylova Elena V.
Moscow State University of Civil Engineering (National Research University) MGSU, Moscow, Russia,
Phd of Architecture, Associate Professor of the Department of Fundamentals of Architecture and Artistic
Communications
E-mail: MikhaylovaEV@inbox.ru

N 2 (112) 2024


mailto:MikhaylovaEV@inbox.ru
mailto:MikhaylovaEV@inbox.ru

CTPOUTEJIBHBIE MATEPUAJTIbI U TEXHOJIO

VK 624.138 DOI: 10.33979/2073-7416-2024-112-2-95-108

B.A. AJIEKCEEB', C.11. BAXXEHOBA', A.A. MOHAXIHA®
IOI'BOY BO «HaunoHanbHbIi HccenoBaTebekiii MOCKOBCKHMI TOCY1apCTBEHHBIN CTPOUTENBHBINA YHUBEPCHTET
(H1Y MI'CY), r. Mocksa, Poccus

IMPOI'HO3UPOBAHUE XAPAKTEPUCTUK ' PYHTOBETOHHBIX
MACCHUBOB, CO3JABAEMbIX THBEKTUPOBAHUEM
OCOBOTOHKOIUCIIEPCHBIX BAXYLIUX (MUKPOLEMEHTOB)
O MAHXXETHOM TEXHOJIOT'MA

Aunnomayun. Ob6ocHo8aHa  aKMYalbHOCMb  NpPOOeMbl, C6A3AHHAA C  NpPUMEHeHUuem
UHBEKYUOHHOU ~ MAHNCEMHOU MEeXHONO02UU YeMeHmayuu 2SpyHmos8 6 pA3IUYHbIX UHHCEHEePHO-
2eonoeuyeckux yciosusx. Beudy ocobennocmetl mexnonozuti yemenmayuu npu pasiuidHbIX PedCUMAX
UHBEKYUOHHOU NPONUMKU U BO3MONCHOCMU NPUMEHEHUS ONpeOesieHHbIX MeXHUYecKux noxasamenel
HacHemauus ONd DPA3HLIX MUNO8 ZPYHMO8 NPU Pearu3ayui MexXHOI0SUU BO3MOJCHO YIyUUUeHUe
PA3TUYHBIX  0eOPMAYUOHHBIX  XAPAKMEPUCTNUK 2PYHMO8020 Maccued. IIpueedenvt nexomopovie
pe3yibmamyvl  aHAIU3A Pabom UHbEKYUOHHOU YEeMEeHMAyuu 2epyHmo8 6 OUCNEPCHbIX ZSPYHMAX U
yemanoeienvl 00wue 3aKOHOMEPHOCMU, NPU KOMOPLIX HEOOXOOUMO KOPPEKMUposams Napamempbl
yemenmayuu. Paccmompenvl meopemuyeckue npeonocvbulKu 8 KOPperayuu ¢ IKCHepUMeHmanbHulMu
OaHHbIMU,  00KA3AHA  IPDEKMUBHOCb  NPUMEHEHUSI  TMEXHOA02UU — YeMEeHmAayuu 6  pedcume
UHBEKYUOHHOU NPONUMKU U YCMAHOGIEHA 00Was NPUMEHUMOCHb UCHOIb308AHUSL OAHHBIX MEMOo008
yemeHmayuu ¢ NoBblUleHUeM MeXHUYeCKUX noKazamenell 3aKpenisleMblxX SpYHmMos.

Knrouesnvie cuoea: UHBEKYUOHHOE 3akpenienue cpyHmoe, yemenmayus epyrRmoe,
2pyHmo6em0H, CJLOJHCHbLE UHIICEHEPHO-2e0/locUYeCKUe YCIO0BUSl, MAHICEMHAA MEXHOIOCUA.

V.A. ALEKSEEV?, S.I. BAZHENOVA!, A.A. MONAKHINA!
!National Research University Moscow State University of Civil Engineering, Moscow, Russia

PREDICTION OF CHARACTERISTICS OF SOIL-CONCRETE MASSIFS
CREATED BY INJECTION OF EXTREMELY FINE-DISPERSED BINDERS
(MICROCEMENTYS)

Abstract. The urgency of the problem associated with the use of injection erection technology
of soil cementation in various engineering and geological conditions is substantiated. Due to the
peculiarities of cementation technologies under various modes of injection impregnation and the
possibility of applying certain technical injection parameters for different types of soils, it is possible to
improve various deformation characteristics of the soil mass when implementing the technology. Some
results of the analysis of the work of injection cementation of soils in dispersed soils are presented and
general patterns are established under which it is necessary to adjust the parameters of cementation.
The theoretical prerequisites are considered in relation to experimental data, the effectiveness of the
application of cementing technology in the injection impregnation mode is proved and the general
applicability of the application of these cementing methods with an increase in the technical indicators
of the fixed soils is established.

Key words: injection consolidation of soils, soil cementation, soil concrete, complex
engineering-geological conditions, mounting technology.
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IJIACTUYHBIE CAMORJVIEAIUECSH PATUOITIOTI JIOIIAIOHIUE
MATEPHAJIBI

Annomayus. B cmamve paccmampugaemcss co30aHue INACMUYHBIX — CAMOKIESUUXC
paouonoziowaiowux — mamepuanog ona  zawumel  om CBY  uznyuenus. B npouszsodcmee
PAOUONOTOWAIOWUX MAMEPUALO8 WUPOKO UCNONLIVIOM KapOOHUulbHoe dcene30. Mamepuanst ¢ smum
HANOIHUMENeM UMEIOM HU3KOe NO2NOUWeHUe INEKMPOMACHUMHO20 U3NLYYeHus, d 8 DoNbulell cmenenu
ompaoicarom e20. OCHO8HOE OOCHOUHCMBO MO20 HANOIHUMENSL 6 MOM, YMO OH GblIYCKAEMCs.
OMEYECMBEHHbIMU — NPOU3BOOUMENAMU 6  NPOMBIUULEHHLIX — 00véMax.  Jlpyeoti  Hanonnumens,
ucnonv3yemvlil Ok NPOU3BOOCMEA  PAOUOROIOWAIOWUX MAMEPUATOE8 — V2IePOOHOE BOJOKHO.
Mamepuanet  Ha ~ 9mMOM  HANOAHUMENE — UMEIOM  GbICOKULL  KOI(Dduyuenm  no2noujeHust
INEKMPOMASHUMHO20 USTYYeHUs, HO pabomaiom 6 o4eHb Y3KoM ouanazone wacmom. B ceazu ¢ smum
0711 NOGBIUEHUSL NONOUEHUSL IILEKMPOMASHUTNHOZ0 UZTYYEHUsl U PACUUPEHUs OUANAa30Hd 4acmom 6
cocmag  paouono2iowaloweco  MAamepuaid, Ccooepicaujeco  KapOOHUIbHOEe Jicene30, 6800UMCS
onpedenénnoe KOIUHeCmeo YyenepoOHo20 0a0KkHA. Ilokaszano, umo npu 5mom no2ioujeHue
anexmpomasHumnoz2o usiyyenuss oocmueaem 80 %, a wacmomuutii ouanason pabomol cocmasisiem 6,2
— 7,7 [ITy. Mamepuan npeonasnauen O0a8 3awumsl NOMEWeHUll U 000py0osanHus om
INEKMPOMASHUMHO20 USTYYEHUSL.

Kniouegvie cnoea: snexmpomacnumnoe usiywenue, CBY-ouanaszon, kayuyk, yerepoouoe
B0JI0KHO, KAPOOHUNILHOE JiceNe30, pAOUONONOWAIOWUTI MATNEPUAT, UCCIEO08AHUSL.

V.D. CHERKASOV?, Y.P. SHCHERBAK?, D.V. CHERKASOV!
INational Research Ogarev Mordovia State University, Saransk, Russia
2Sarov Institute of Physics and Technology National Research
Nuclear University MEPhI, Sarov, Russia

ELASTIC SELF-ADHESIVE RADIOABSORBING MATERIALS

Abstract. The article considers creation of elastic self-adhesive radio absorbing materials for
frequency range of 2-7 GHz. Carbonyl iron is widely used in the production of radioabsorbing
materials. Materials with this filler have a low absorption of electromagnetic radiation, and more
reflect it. The main advantage of this filler is that it is produced by domestic manufacturers in industrial
volumes. Another filler used for the production of radioabsorbing materials is carbon fibre. Materials
on this filler have a high absorption coefficient of electromagnetic radiation, but operate in a very
narrow frequency range. Therefore, in order to increase electromagnetic absorption and extend the
frequency range, a certain amount of carbon fibre is introduced into the composition of the
radioabsorbing material containing carbonyl iron. It is shown that in this case absorption of
electromagnetic radiation reaches 93%. The material is intended for protection of premises and
equipment against electromagnetic radiation.

Keywords: electromagnetic radiation, microwave range, rubber, carbon fiber, carbonyl iron, radio
absorbing material, research.
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H.J. LIECTAKOB?, H.JI. AJIEIIINH?, A.Jl. MAKAPOB!

1®OIre0Y BO «HanmoHanbHbIH HCCeN0BaTENLCKUH MOCKOBCKHI TOCY1apCTBEHHBIH CTPOUTENBHBIH YHUBEPCUTET,
r. Mocksa, Poccus

PECYPCHBIV ITIOTEHIIMUAJI ITBIJIA YHOCA
ACPAJIIBTOBETOHHBIX 3ABO10B

Annomayusn. B cospemenHol CcmMpoumenbHol Ompaciu akmyaibHa npooiema Nnoucka
MAmMepuanos ¢ NOBbIUEHHOU  YCHOUYUBOCMbIO, KOmopble obecneuugany 0Ovl  MUHUMATbHOE
9KOI02UYECKOe B030elicmeue Npu ONMUMANbHOU dKOHOMuYeckol oggexmusnocmu. C  yuemom
2N006ANbHBIX MPEHO08 8 0OAACMU IKOJOSUU U YCIMOUYUBO20 PA3GUMUSL AKYEHMUPYEMC sl 6HUMAHUe Ha
PeyurIunee U NOGMOPHOM  UCNOAb30BAHUU  NPOUIBOOCHIBEHHBIX 0mX0006. Ocobvlii  unmepec
npedcmasgisiem NulIeGUOHBIL Mamepua, odpasylowuiics 8 npoyecce pabomvl acQarbmodemoHHbIx
3a60008. B paccmampusaemoii pabome uzyuaemcsi NHOMEHYUdl UHMeSpayul mako2o muna omxo0os 6
Kauecmee aibmepHaAmusHO20 CIMpOUmenbHo20 pecypca. Jannas cmamovsi akyeHmupyem 6HUMAHUe Ha
HEeOMILOANCHOU He0OX0OUMOCIU A0anmMayuy NPUHYUNO8 YCMOUYUGOCHU 8 CIMPOUMENbHOU NPAKMUKE, 8
YACMHOCMU, Yepe3 UHMe2Payuio Mamepuanos, 00aa0awux MUHUMALbHLIM IKOIOSUYECKUM CLe0OM.
Kniouebim acnekmom ucciedo6anusi SIAemcsi KOHYenyust pPeyuriuned NblIeGUOHBIX OMX0008
acghanbmobemonHo2o npou3BOOCMeEd, HMmo MOJlcem CHOCOOCMBO8AMb ONMUMUZAYUU PECYPCHO2O
NOMEHYUANA U CHUICEHUIO IKOIOSUYECKOU HASpY3KU Ha sKocucmemy. B pabome paccmampusaiomest
Paznuumble COCMagbl NbLIU, NOTYYEHHble HA  ACHATLMOOEMONHBIX 3A800AX PA3HO20 NPUHYUNA
Oeticmeusi. Hccnedosana mopgonozus wacmuy u napamemp bumymoemkocmu. Ycmanosneno, umo npu
3amewjenuu MUHepaIbHo2o nopowra 00 50% nulivlo YHOCA B03MONCEH CYUWECMBEHHbII IKOIOSULECKULL
U SKOHOMUYECKULL I PeKm 0711 O0POHCHO-CIMPOUMENbHOU OMPACTIU.

Knrouesvie cnoea: naullb-yHoCdA, acqbaﬂbmo6em0HHble cmecu, MuHepaﬂbelﬁ NOPOULOK,
JKoiocu4deckas 6e30nacm)cmb, 6u0n03umu8Hocmb, ()OPODICHOQ CmpoumenbCcmeo.

N.I. SHESTAKQOV, N.D. ALESHIN, A.D. MAKAROV
!National Research Moscow State University of Civil Engineering, Moscow, Russia

RESOURCE POTENTIAL OF DUST ENTRAINMENT
OF ASPHALT-CONCRETE PLANTS

Abstract. In the modern construction industry, the problem of finding materials with increased
stability that would provide minimal environmental impact with optimal economic efficiency is urgent.
Considering global trends in the field of ecology and sustainable development, attention is focused on
recycling and reuse of industrial waste. Of particular interest is the pulverized material formed during
the operation of asphalt concrete plants. In this paper, the potential of integrating this type of waste as
an alternative construction resource is studied. This article focuses on the urgent need to adapt the
principles of sustainability in construction practice through the integration of materials with minimal
environmental footprint. The key aspect of the study is the concept of recycling of pulverized waste from
asphalt concrete production, which can help optimize the resource potential and reduce the
environmental burden on the ecosystem. The study examines various dust compositions obtained from
asphalt plants of different operating principles. The morphology of particles and the bitumen capacity
parameter were investigated. It was found that by replacing up to 50% of mineral powder with carry-
over dust, there can be a significant environmental and economic impact for the road construction
industry.

Keywords: entrainment dust, asphalt concrete mixtures, mineral powder, environmental safety,
biopositivity, road construction.
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YBaxaemble aBTOPbI!
IIpocum Bac 03HaKOMHMTBCS ¢ OCHOBHBIMU TPe0OOBAHUSIMU
K 0()OpPMJICHMIO HAYYHBIX cTaTeil

e JlpexacraBisemblii MaTepual AOJDKEH ObITh OPUTHHAIBHBIM, He ONYOJMKOBAHHBIM paHee B APYIHX
MEYaTHBIX U3AaHUSIX.

e OO0beM Marepuaia, MpemIaraeMoro K IyOJIMKalliy, U3MEPSETCs] YHCIOM 3HAKOB C Y4€TOM MpoOeroB.
Pexomennyemelit 00bem ctateii: ot 15000 10 45000 3HaKoB ¢ mpodenamu.

e CraTbs g0KHA ObITH HaOpaHa Ha yuctax ¢opmata A4 mpuprom Times New Roman, pasmep 12 pt ¢
OJMHAPHBIM HHTEPBAJIOM, TEKCT BBIPABHUBAETCS IO IIUpPUHE; ad3auHblid orcTyn — 1,25 oM, mpaBoe mone —
2 cM, JIEBOE TIOJIe — 2 CM, TIOJISl BHA3Y U BBEPXY — 2 CM; BCE CTPAHMIIBI PYKOIIMCH JOJDKHBI UMETh CIUTOLTHYTO
HyMeparuio.

e CraThs MperoCTaBISAETCS B 3JIEKTPOHHOM BHJIE IO 3JIEKTPOHHOMN MOUTE WIH Yepe3 CUCTEMY 3JIEKTPOHHON
pelaKIuH.

e B omHOM cOOpHUKE MOXET OBITh OMyOJMKOBaHa TOJBKO OAHA CTAaThsi OJHOIO aBTOpA, BKIIOYAs
COABTOPCTBO.

e FEcnu crarbs BO3BpallaeTcs aBTOPY Ha JOpPaOOTKY, WCIPABICHHBI BapHaHT CleLyeT IpHUCIaTh B
peNakiuio TOBTOPHO, MPHJIOKHUB MMUCHMO C OTBETAMH Ha 3aMeuaHHs peneH3eHTa. JlopaboTaHHBIN BapHaHT
CTaTbl PELEH3UPYETCS U paccMaTpUBAETCAd pPEAAKUIMOHHOW KOJUIeTHMEl BHOBb. JlaToil mpeacTaBiieHHs
MaTepHaja CUYMTaeTCs 1aTa NOCTYIUICHHUS B PEJaKIMI0 OKOHYATEIbHOIO BAPHAHTA UCIIPABICHHOMN CTaThH.

e AHHOTaMM BCEX IYONMKYEMBIX MAaTEpUAJIOB, KIIIOYEBBIE CIIOBAa, MHPOpManus 00 aBTOpaxX, CIHUCKH
JIUTEpaTyphl OYAYyT HaXOAUTHCS B CBOOOJHOM JOCTYIE Ha CaiiTeé COOTBETCTBYIOIIETO JKypHalla M Ha caiire
Poccuiickoii HayuHol 31ekTpoHHON OubnroTekn — PYHOB (Poccuiickuii MHIEKC HAYYHOTO IIUTUPOBAHUS).

B TekcTe cTaThbU HE peKOMEHTyeTCs TPUMEHSTH!

- 000pOTHI pa3rOBOPHOM peuH, TEXHUINU3MBIL, TPO(eCCHOHATN3MBI;

- s ONHOTO M TOTO JK€ IOHSTHUS Pa3iMiHble Hay4HbIE TEPMHHBI, OJIM3KHE IO CMBICTY (CHHOHHUMBI), a
TaK)k€ MHOCTPaHHBIE CJIOBA ¥ TEPMUHBI IPU HAJIMYNN PAaBHO3HAYHBIX CJIOB M TEPMHUHOB B PYCCKOM SI3BIKE;

- IPOU3BOJIBHBIE CIIOBOOOPA30BAHUS;

- COKpallIeHHs CJIOB, KPOME YCTAHOBJCHHBIX IPAaBUIAMU PYCCKOM opdorpaduu, COOTBETCTBYIOIUMHU
CTaHJApTAMU.

e CokpameHuss u ab0peBUATypbl AOJDKHBI PacIM(POBBIBATHCS IO MECTY IIE€PBOTO yIOMHHAHHS
(BXOXJIEHUS) B TEKCTE CTATHH.

O0s3aTebHbIC 3JIEMEHTDI:
- 3aryiaBue (Ha PYCCKOM W aHIJMICKOM fI3bIKe) MyOJIMKyeMOro Marepuaia JOJDKHO ObITh TOYHBIM M
€MKHM, CJIOBA, BXOJIIME B 3arjlaBUe, JOJDKHBI OBITH SICHBIMH CaMH MO ce0e, a HEe TOJIBKO B KOHTEKCTE;
cienyer u30eraTh CIOKHBIX CHHTAKCHUYECKHMX KOHCTPYKIMM, HOBBIX CJIOBOOOpa3OBaHHWN M TEPMHUHOB, a
TaKXe CJIOB Y3KONpo(dhecCHOHaTbHOTO U MECTHOTO 3HAUCHHUS;
- aHHOTauusi (HAa PYCCKOM M AaHIJIMICKOM sI3bIKe) KpaTKO ONMCHIBAET OOBEKT HCCIEIOBAHUS,
MOTHMBAlIMI0O K TIPOBEJIEHHUIO HCCIENOBaHMs, pe3yJbTaThl HCCIENOBaHUS (PEKOMEHIYeTCS YKa3bIBaTh
KOHKpPETHBIE pe3yslbTaThl U 3aBUCHUMOCTH, IIOJIy4eHHBIE B HCCIIEJJOBAHMHU), BBIBOABI (KpPaTKoO);
pexomenryemblii 00beM — ot 200 1o 250 cros;
- KJI04YeBble €J10Ba (HA PyCCKOM M AHIJIMIICKOM sI3bIKe) — 3TO TEKCTOBBIE METKH, 110 KOTOPBIM MOXKHO
HAWTH CTATBIO TPU TMOUCKE U OINPEJENUTh MPEIMETHYI0 001aCTh TEKCTa; OOBIYHO MX BHIOMPAIOT M3 TEKCTa
myOJIMKyeMOro MaTepHara, J0CTaToOYHO 5-10 KI0UeBBIX CIIOB.
- CHHCOK JIMTepPaTyphl, HA KOTOPYIO aBTOP CCHUIACTCSl B TEKCTE CTaThU; PEKOMEHAYEMbIH 00beM CIHCKa
JTUTEepaTypsl — He MeHee 20 HCTOYHUKOB.

B nndopmanum 06 aBropax pekomenayetcs ykassiBatb ORCID, Scopus ID u SPIN-koz, nprcBoeHHBIH B
PUHILI.

Penakius HE B3WMaeT TUIaTy C aBTOPOB 3a IOATOTOBKY, PEIEH3UPOBAHHE U Pa3MEUICHHE B OTKPHITOM
JIOCTYTIE CTaTEH.

[IpaBo ucnonp30BaHMs MPOU3BENECHUN TPEJOCTABICHO aBTOPaMHU Ha OCHOBaHMH 1II. 2 cT. 1286 YeTBepToit
yacTtu ['paxxtanckoro Konexca Poccuiickoit @enepanun.
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