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MEXXQYHAPOLHAS HAYYHO-TEXHUYECKAST KOH®EPEHLNA
«CTPOUTEJIbHAS1 HAYKA U OBPA3OBAHUE B UHTEI PUPOBAHHOM
NMPOCTPAHCTBE C HOBbIMA PETMOHAMU POCCUNCKOUN PELEPALINN»

YBaxkaeMmble KOJUIETH, JOPOTHE Jpy3bs, OPraHU3aTOpbl U YYACTHUKU MexayHapOoIHOU
Hay4YHO-TeXHHUYEeCKOW KoH(epeHuMn «CTpouTelbHas Hayka M oOpa3oBaHHE B WHTETPUPOBAHHOM
IIPOCTPAHCTBE C HOBBIMU peruoHaMu Poccuiickoit @enepanumn»!

B 2022 r. Ilpesunent Poccuiickoit @enepaunu B.B. Ilytun uétko o0o3Haumi 3aaady o
BOCCTAHOBJICHHIO HOBBIX POCCHUHCKHUX pernoHoB - JloHeuxoit Haponnoit PecnyOnuku, JIyranckoit
Haponnoit Pecny6mnuku, 3amopoxckoit u XepcoHCKod obnacredd. KpynmHeWmuii HalMoOHAIbHBIN
MIPOEKT MO Pa3BUTHIO HOBBIX TEPPUTOPUN BKIIOYAET B ceOs pa3BUTHE TPAHCHOPTHOW CHUCTEMBI,
JIOPO’KHOTO XO35MCTBA, BOCCTAHOBJIEHUE NMPOMBIIIIEHHOW U KOMMYHaJIbHON MHPpacTpykTypshl. [1o
cioBaM IlepBoro 3amectutenss MuUHHCTpa CTPOUTENBCTBA U JKUIUIIHO-KOMMYHAJIBHOTO XO0341CTBa
Poccuiickoit ®enepannu A.H. JlomaknHa 3aka3uMkamMu BOCCTaHOBHUTENBHBIX paboT B JloHOacce
BBICTYIIAIOT HE MEHEE IIECTU TOCCTPYKTYp M 55 pernoHoB Poccuiickori denepanuu. YcnemHas
peanu3aiys IMOCTaBJICHHBIX IeJe ompenessercs O0ecledeHneM BBICOKOIO YPOBHS Hay4dHO-
TEXHUYECKUX U MHHOBALIMOHHBIX IOCTH)KEHUH B CTPOUTENbHOM oTpaciau. Heobxonnmo co3naBate u
BHEIPATh A(PQPEKTUBHBIE, KOHKYPEHTHBIE, BBICOKOTEXHOJIOTUYHbIE pa3pabOTKH, KOTOpbIE
rapaHTUPOBAHHO CMOTYT OOECHEeYHUTh YCTOMYMBBIA pOCT KoMmMdopTa M O€30MacCHOCTU CpPEJb
KU3ZHENIEATEIIbHOCTH HACEJICHMS.

Jlannast koH(pepeHIMs MpeloCcTaBhiia YHUKAIBbHYIO BO3MOXHOCTh OOy4YeHHUs, OOMEHa
ONBITOM M B3aUMOJECHCTBUSA C BEAYUIMMH YYEHBIMU-CHEIMAIMCTAMH CTPOUTENLHOW 00JacTu.
VBepeH, mnpoBeeHHE MOJOOHBIX KOH(EpEeHLHH CIOCOOCTBYET MaKCHUMAaJIbHO 3(P(PEKTUBHOMY U
pe3yIbTaTUBHOMY pELICHUIO HAYYHO-TEXHUYECKMX 3a/ad, CBA3aHHBIX C BOCCTaHOBJIICHHEM U
co3laHreM HMH(pacTpyKTypsl Ha HOBBIX TeppuTopusix Poccuiickoit denepannu. MUHHCTEPCTBO
HayKh ® BbIcmiero oOpaszoBanusi Poccuiickoit ®epepanuu  nopyunno HUY MICY
B3aMMO/IEHICTBOBaTh C MPO(UIBLHBIMU By3aMU HOBBIX perMoHOB Poccun. B Hactosiiee Bpemst Mbl
TecHO pabotaeM c¢ JloHOAcCKOW HAIMOHAIBLHOM apXUTEKTYPHO-CTPOMTEILHONW akKaJeMuen u



IIpra3oBCKUM TOCYAAPCTBEHHBIM CTPOMTEIBHBIM YHUBEPCUTETOM. be3yCIOBHO, YTO KOJIETH W3
9TUX YHUBEPCUTETOB, MPUHABIIME y4yacTHE B KOH(EPEHLUH, YK€ C YCIIeXOM HHTEIPUPOBaHbI B
Hay4Hyl0 U 0Opa30BaTeNIbHYIO JIeSTEIbHOCTh, CTPOUTENBbHYIO oTpacib Poccun. bbeumm
IIPEJCTaBICHbl JOKJIaAbl HE TOJBKO MPEACTAaBUTENCH HaydHOro COOOLIECTBAa, HO U HHXKEHEPOB,
MPOEKTHUPOBIIMKOB CTPOUTENBHBIX opraHu3anuil. OOCYXKIeHbl aKTyalbHbIE HAa CETOTHS BOIPOCHI
obecriedeHrs: 0€30MACHOCTH M IKMBYYECTH 3/aHUH W COOPYXKEHUH, MPUMEHEHHsS HU(PPOBBIX
TEXHOJIOTMH, B TOM YHCJIE AIJAWTHBHBIX, B CTPOUTEIBCTBE U AaAPXUTEKTYPE, OCYILECTBIICHUS
KOHTPOJIBHOM M HAJ30pHOM JEATEIbHOCTH IPU CTPOUTEILCTBE 3JaHUN M COOPYKCHUH HAa HOBBIX
Teppuropusx Poccuniickoit @enepanyy, BOIIPOCHl COCTOSAHUS U NIEPCIIEKTUB PA3BUTUS HOPMaTUBHOU
JOKYMEHTalluul 1 MHOTHE JPYyTHE.

Xouy BbIpa3sUTh OJArOJapHOCTb BCEM OpraHM3aTOpaM M Y4YaCTHHMKAM, BCEM, KTO BHEC
HEOLIEHUMBbIH BKJIaJ] B pa3BUTHE CTPOUTEIBHOM HayKU U 00pa30BaHMsL.

C yBaxenuewm, [1.A. AkumoB

pexktop ®I'BOY BO «HanmonanbHbIM HcCcaea0BaTEIbCKUN

MockoBCKuU# TOCyIapCTBEHHBIN cTpouTenbHblil yHUBepcuTe (HUY MI'CY),
akagemuk PAACH, ipod., 1-p TexH. HayK



TEOPUS1 NH)XEHEPHbLIX COOPY)XEHUMN.

CTPOUTEJIbHBIE KOHCTPYKLINN

VK 624.04 DOI: 10.33979/2073-7416-2023-108-4-5-18

1.C. AKCEHOB?
'®I'BOY BO «HannoHambHbIi HCCITeI0BaTe bCKH MOCKOBCKH I rOCYJapCTBEHHBIN CTPOUTENbHBINA YHUBEPCUTET)
(HNY MI'CY), r. MockBsa, Poccus

AEO@OPMALMOHHASI YCTOMYMUBOCTh OKOHHBIX IIBX
KOHCTPYKIMHUU ITPU TEMIIEPATYPHbBIX HAI'PY3KAX

Annomayusn. Onvim sxcnayamayuu [IBX oxon 6 xnumamuueckux ycnogusax P® nokasvieaem,
YMO OHU NOOBEPHCEHLL  3HAYUMENbHbLIM — memnepamypHoim  Oepopmayusm. Temnepamyphoie
Odegpopmayuu [IBX okon npueoosam K CHUNCEHUIO UX IKCHIYAMAYUOHHO-MEXHUYECKUX XAPAKMePUCTMUK.
Tem ne menee, 6 Hacmosiwee 8pems pacuem OAHHBLIX KOHCMPYKYUU HA Oelicmeue memnepanmypHuix
HA2PY30K He GbINONHAEmMCA. Dmo 006yCcl061eHo 8 m.4. U meM, 4mo NoKa He paspadomaHvl Memoouxu
pacuema HJ{C IIBX okon npu Oelicmeuu memnepamypHuix Hazpy3ok. Paspabomka 0anHot memoouxu
a61s1emcst Yyervto Hacmosuezo uccaedosanus. s pacuema HJ{C I[IBX oxna npeonosceno pazoenumo
eé Ha KoMOuHayuu npoghuieli u paccmampugams KOMOUHAYUIO Npo@uiell KaKk eOUHUYHbIL JeMeHm
pacuema. Ilpu esedenuu psioa ynpouwjeHuti ObLIA CO30AHA PACYEMHAs CXeMa KOMOuHayuu npoguiell.
bBvina nonyuena yuusepcanvhas opma cucmemvl OughpepeHyuanvHbIX YpagHeHull, ONnuUcCbl8arouUx
degpopmayuro (u credogamenvro, HIC) xombunayuu oxonusix npoghunei. Bvino nonyueno pewenue
obweco 6uda 051 OAHHOU CUCMEMbl YPAGHEHUl, KOmopoe Yuumsléaem memMnepamypHuli uzeud
npogunvubix snemenmos [IBX 0oKoH, 6nusHUe HcecmKOCMU CMeKIONnaKemd, YCl08Us 3aKpenieHus
npoguneti, Oelicmeue NPOU3BOILHO20 KOJIUYECHBA COCPEOOMOUYEHHbIX CUl U MOMEHmMOo8. Imo
noseonsem gecmu paciem H/[C 110001 OKOHHOU KOHCMPYKYUU, KOMOPYIO MONCHO NPEOCMABUMb 8 8UOe
COBOKYNHOCMU — KOMOuHayuti  npoguaei.  bviio  npednodceno  ycnogue,  ocpanuuugaroujee
memnepamypHuvle Oegpopmayuu  okonnou  KoHcmpykyuu. OHo  3akmiouaemcs 6 obecnevdeHuu
oehopmayuil OKOHHO20 YNIOMHUMENS, He GbIXOOAWUX 3a npeodeivl e20 pabouezo Ouand3oHd, 4mo
Modicem Oblmb peanru308ano ¢ UCROIb308AHUEM ONUCAHHOU PACYETNHOU MEMOOUKU.

Knrouesvte cnoea: memnepamypuvie Oegpopmayuu, I[IBX oxua, anamumuueckuii memoo
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DEFORMATION STABILITY OF PVC WINDOWS UNDER
TEMPERATURE LOADS

Abstract. Experience in operating PVC windows in the climatic conditions of the Russian
Federation shows that they are subject to significant temperature deformation. Temperature
deformations of PVC windows lead to a decrease in their operational and technical characteristics.
Nevertheless, at present the calculation of these structures for the action of temperature loads is not
performed. This is due, among other things, to the fact that the methods for calculating the plastic
deformation of PVC windows under the action of temperature loads have not yet been developed. The
development of this methodology is the purpose of the present research. It was proposed to divide a
window construction into profile combinations and to consider the profile combination as a single
calculation element. By introducing a number of simplifications, a calculation scheme of profile
combination was created. A universal form of a system of differential equations describing deformation
of a combination of profiles was obtained. A general form solution for this system of equations has been
obtained which takes into account temperature bending of window profile elements, impact of 1IGU
rigidity, conditions of profile fixing, point forces and moments, which enables to calculate the
strain-stress state o fany structure which can be represented as a set of combination of profiles.
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A condition limiting temperature deformations of a window structure has been proposed. It consists in
ensuring the window seal deformations not exceeding its operating range, which can be verified using
the described calculation methodology.

Keywords: temperature deformations, PVC windows, analytical calculation method,
combination of profiles, window seal deformation.
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PABOTA CBOPHBIX IEPEKPBITHUI C YACTUYHO
OBETOHMUPOBAHHBIMHA CTAJBHBIMU BAJIKAMH

Annomayun. Paccmompenvl 60RpPOCHL  COBPEMEHHO20 CMPOUMENbCMEA € NPUMEHEHUEM
CcOOpHBIX DICeNe300eMOHHBIX NAUM NEPEKPLIMULL 8 COCMAase KOMOUHUPOBAHHBIX KOHCMpPYKYuu. Jlano
obocHosanue eblOpanHol memvl ucciedosanus. Ilpedcmasneno nodpobHoe onucanue u 0CcoOeHHOCmu
IKCHEPUMEHMANbHBIX MOOeNel UCCIeOYeMbIX KOHCMPYKYU, MAMepuanos u ux Xapakxmepucmux.
Ilpusedenvl ocobennocmu onupanusi u Hazpyscenuss mooenei. IIposeden anaiuz pesyrbmamos,
HOJYYEHHbIX NpU UCHBIMAHUSX HPUM HA CO8U2, U MOOeell CMAnexicene300emoHHbIX OaloK U
HONIHOPA3MEPHbIX (pacmenmos nepexkpvimuil Ha useu6. IIpeocmaesnenvt obwue 6udvl u xapaxmep
paspywenusi moodeneu, cgopmuposana mabauya paspywarowux Hazpysok. Ilpugsedenvt epagpuru
3A6UCUMOCIU NEPEMEUEHUTI U HANPSJCEHUL 8 DNEeMEHMAX KOHCMPYKYUU OM GeIUdUHbl GHEUlHell
Hazpysku. [Iposedena oyenka cyuecmeylouux Memooux pacuemd, ux CpasHeHue ¢ pe3ylbmamamu
akcnepumenma. Jlana oyenka spghexma vacmuuno2o 06emoHUpoOSanUsi CMmaibHbiX O8YMAPObIX 6ALOK
8 cocmase CLOAHCHOU COOPHOU cmanexncene300emonHol KOHCMPYKYUU U e20 GlusiHue Had Hecyuwyio
CnOCOOHOCTb.

Knioueevie cnosa: bOemon, cmanv, cmanedxicene300emMOHHASE KOHCMPYKYUS, CMEPIHCHEBAs.
apmamypa, cOOpHbIIL d1eMeHM.
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BEARING CAPACITY OF PRECAST FLOOR SLABS WITH
PARTIALLY CONCRETED STEEL BEAMS

Abstract. The issues of modern construction with the use of precast reinforced concrete slabs
as part of composite steel and concrete structures are considered. The rationale for the chosen research
topic is given. The description and features of experimental models of the studied structures, materials
and their characteristics are presented. The features of the support and loading of the models are given.
The analysis of the results of testing prisms for shear and models of composite steel and concrete beams
and full-sized ofcomposite steel and concrete slabs for bending is carried out. The types and nature of
the destruction of models are presented, a table of destructive loads is formed. Graphs of displacements
and stresses in structural elements are given. The evaluation of the existing calculation methods, their
comparison with the experimental results is given. An assessment of the effect of partial concreting of
steel 1-beams as part of prefabricated composite steel and concrete structure and its effect on the load-
bearing capacity is given.

Keywords: concrete, steel, composite steel and concrete structure, bar reinforcement,
precaststructure.
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IMAPAMETPU3AIIVSI TPEBGOBAHUI KOPPO3I/IOHHUOI71
SAIHIMIMEHHOCTHU CTAJIBHBIX KOHCTPYKIINU

Annomayusn. [Ipedcmasnenvl 0cHOGHbIE NONONHCEHUS HAVUHO-MEMOOUUECKO20 000CHO8AHUS
KOPPO3UOHHOU  3aUWUUeHHOCIY  CMANbHbIX KOHCMPYKYUli u coopydcenuti. IIpoananusupoearvl
npUOpUmMemsl  COBEPULEHCIBOBANHUA  OCUCBYIOWUX HOPM, C YUEMOM HAYYHBIX OOCTHUICEHUU U
MEAHCOYHAPOOHBIX CManoapmos. Cehopmynuposansi 3adauu, npu3eaHHvle nosvicums
KOHKYPEeHmMOCNOCOOHOCMb U pecypcochepedicerue 01a200aps UCNONb308AHUIO IDPDeKmusHbIx Mmep
3auumsl 0OMm KOppo3uu.

Llenv uccneoosanus — napamempuzayus MeXaHu3mMa MexHu4ecKo20 pecyiuposanus Kayecmad,
HaoesCHOCMU U 6e30NACHOCMU, CO21ACo8aHUe U NPUMEHEHUEe MAmepuailos U MmexHoao2uti, npoyeoyp,
yeaye 6 cgepe 3awumul om KOpposuu no mpebosanuam yugposozo nompebumens. llpednoxcena
nPOYeCcCHO-OPUEHMUPOBAHHAS MemO00N02Usl, HANPAGNIEHHAs HA NOCMOAHHOE YIyYuieHue YUKIos
pazeumus u Mooenel payuoHaIbHO20 6blO0Pa CUCmeM npomuUe0KOPPOIUOHHOU 3aUUIMbL KOHCHPYKYULL.
Ilpu >mom KOppO3UOHHAA 3AWUWEHHOCb O00BEKMO8 CMANLHO20 CMPOUMETbCMEd Onpeodenena
VpOGHEM HAOENCHOCMU U MpebyemMblMy Napamempamu mexHuKo-2KOHOMUYECKOU 3auuiyeHHoCmu.
Cmpykmypa ynpaenenus onpeoeneHa NON0NCEHUAMU CMAHOapma Op2aHUu3ayuu CO2NACHO HOPMAM
I1SO 12944, CII 28.1330.2017 6 uacmu 3auumsi CmMaibHbiX KOHCMPYKYUL OM KOPPO3UU.

IIpoananusuposanvl ypogHU HAOEIHCHOCMU KOHCMPYKYUU U UX 3AUWUMHBIX HOKPLIMULL C
yuemom npoyeoyp OYeHKU COOMBEMCMEUs Kayecmed, MOHUMOPUHed U PUCK-OUASHOCIUKY 8
unmepnpemayuy memooa npeoenvruix cocmosuuti. Iloomeepoicoenue coomeemcmsus napamempos
8bIN0IHEHO Ha ocHoge namu npunyunos DMAIC, ceszannblx ¢ onpedenenuem, usmepeHuem, aHaiu3oM,
VCOBEPUEHCMBOBAHUEM U KOHMPOIEM MEXHUYecKko20 cocmoanus Koncmpykyui. Ilpedcmasnenul
npumMepbl CMAmuCmu4ecKo20 OYeHUBaHus penpe3eHmamueHbIX 6blO0OPOK KOPPOZUOHHBIX B030€UCmEUl,
Xapaxmepucmuieckux 3Ha4eHuil KOppo3UOHHOU CIOUKOCIU U 00JI206E4HOCIU CIANbHBIX KOHCIMPYKYUL
U UxX 3auwumusIX nokpvimuil. Ilpednoxcenvt Memoosl PYHKYUOHATLHO20 U BPEMEHHO20 Pe3ePeUpO8ansl
KOPPO3UOHHOU 3auuujeHnocmuy. Boinoanenvt cunogvie ucnvlmanus mMooeneti CmaibHbiX KOHCMPYKYULL ¢
KOPPO3UOHHBIMU NOBPEINCOCHUAMU.

Ionyuennvie pesynomamol packpuléaiom HeONpeoeieHHOCHb NApaAMempos KOPPOZUOHHO20
COCMOSAHUA U 0DeCnequsam OYeHKy JHCUByHecmu 00bEKMOo8 CMANbHO20 CMPOUMENbCHIBA ¢ Y4iemom
npuemnemozo pucka. Ilpeonodcenuss no napamempuieckomy npoeKmupo8aHul0 peKoOMeHO08aAHbl Ois
yugposou  mpancopmayuu - cucmemvl  MEXHUKO-IKOHOMUYECKUX — Pe2YNAMOpO8  KOPPO3UOHHOU
3auuueHHocmu.

Knrwouesvie cnoga: cmanvuble KOHCMPYKYUl, HAOEHCHOCMb, NpeOeibHble COCMOAHUA,
KOPPO3UOHHAS 3AUUUEHHOCTIb, PE3EPBUPOBAHUE, HCUBYHECb, YUDPOBAst mpanchopmayust.

V.P. KOROLOV?, 1.V. KUSHCHENKO!, E.A. BOCHAROVA!
'Priazovsky State Technical University, Mariupol, Russia

PARAMETERIZATION OF REQUIREMENTS OF CORROSION
PROTECTABILITY OF STRUCTURAL STEEL

Abstract. Basic provisions are presented of scientific and methodological substantiation of
corrosion protectability of steel structures and installations. Priorities have been analyzed of improving
existing codes, taking into account scientific achievements and international standards. Tasks have
been formulated for increasing competitiveness and resource saving through the use of effective
measures of corrosion protection.
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The study is aimed at parameterization of a mechanism of technical regulation of quality,
reliability and safety, approval and application of materials and technologies, procedures, services in
the field of corrosion protection at the request of a digital consumer. A process-oriented methodology is
proposed aimed at a continuous improvement of development cycles and models of the rational choice
of systems of corrosion protection of structures. With that, corrosion protection of structural steel is
defined by the level of reliability and required parameters of technical and economic protection. The
management structure is defined by the provisions of organization standard in accordance with 1SO
12944, SP 28.1330.2017 with regard to corrosion protection of structural steel.

The levels have been analyzed of reliability of structures and their protective coatings, with
account for the procedures for assessing compliance of quality, monitoring and risk diagnostics based
on the limit states method. Parameter compliance is affirmed based on five DMAIC principles related to
determination, measurement, analysis, improvement and monitoring technical condition of structures.
Examples are presented of statistical estimation of representative samples of corrosion impacts,
characteristic values of corrosion resistance and durability of steel structures and their protective
coatings. Proposed are methods for functional and time redundancy of corrosion protection assurance.
Load testswere carried outof models of steel structures with corrosion damage.

The obtained results reveal uncertainty of parameters of corrosion state and allow assessing
structural steel survivability with account for acceptable risk. Suggestions for parametric design are
recommended for digital transformation of the system of technical and economic regulators of
corrosion protectability.

Keywords: structural steel, reliability, limit state, corrosion protectability, redundancy,
survivability, digital transformation.
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YUYET I'MHBKOCTHU IIPU PACYETE ITPOYHOCTHU HEHTPAJIBHO
C/XKATBIX TPYBOBETOHHBIX KOJIOHH KBA/IPATHOI'O CEYEHUASA

Annomayusn. B oaunoti pabome paccmompena memoouxa pacvema Hecyujetl CROCOOHOCMU
YEHMPANbHO CoHCamvlx mpyooOemoOHHbIX KOJIOHH K8AOpamuozo cevenus. Memoouxa ocnosana Ha
UCNONIb308AHUU  HEUHEUHOU O0ehopMayuoHHou Mmoldenu dicerezobemona. I[lpunsmoele Ouazpammol
Ooeghopmuposanusi 6emoOHHO20 5A0pa U CMANLHOU MPYObL YUUMBIEAIOM UX CIOJICHOE HANPSHCEHHOE
cocmosinue. I[Ipeonooicennas memoouxa yyumvléaem NePeMeHHYIO JHCECMKOCMb PA3HbIX CEeYeHUll No
8bICOME  COCAMO20 CMEPICHS NpU  oyenke 6GuusHus e2o 2ubkocmu. Ilpedenvhas Hazpysxa,
coomeememeyowas Nomepu NPOYHOCMU UL YCMOUYUBOCHU DNIeMEHMA, ONpedeisiemcst no 00HOU
Memoouke ¢ UCHONb308AHUEM OOHUX U mex oice Gopmyr. B pezynomame uezo omnadaem
HeoOXo0uMocms 8 OmoenbHoU  opmyre O0na pacyema Kpumuyeckou cuavl. [lanvHeliuee
COnOCMagieHue MmMeopemudeckux U ONbIMHBIX OAHHBIX — CEUOEMEeNbCMEYen 0  NPUEMAEMOCHU
NPeOodHCeHHOL MeMmOOUKU pacyema 0Jisi NPOEKMHOU NPAKMUKU.

Kniouesvie cnosa: mpybobemonnas KOIOHHA KEAOPAMMHO20 CeYeHus, cacamue, 2UOKOCmb,
dehopmayuoHnas Mooelb, Hecyujast CHOCOOHOCHIb.
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TAKING INTO ACCOUNT FLEXIBILITY WHEN CALCULATING THE
STRENGTH OF CENTRALLY COMPRESSED SQUARE-SECTION
TUBULAR CONCRETE COLUMNS

Abstract. The method of calculating the load-bearing capacity of centrally compressed tubular
concrete columns of square section is considered. The technique is based on the use of a nonlinear
deformation model of reinforced concrete. Accepted deformation diagrams of concrete core and steel
pipe take into account their complex stress state. The proposed method takes into account the variable
stiffness of different sections in height of the compressed rod when assessing the effect of its flexibility.
The maximum load corresponding to the loss of strength or stability of the element is determined by the
same method using the same formulas. As a result, there is no need for a separate formula for
calculating the critical force. A comparison of theoretical and experimental data indicates the
acceptability of the proposed calculation methodology for project practice.

Keywords: tubular concrete column of square section, compression, flexibility, deformation
model, bearing capacity.
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O.I. KYMIISKY, 3.P. TAJIIYTAUHOB?, J1.P. TAJIIY TAUHOB!

'®I'BOY BO «Tomckwit roCyapCTBEHHBIHN apXUTeKTypHO-cTpouTenbHblil yHuBepcute» (TT'ACY), r. ToMmck, Poccus

KEJE3OBETOHHBIE BAJIKH C YYETOM PEAKIIMU PACIIOPA ITPH

KPATKOBPEMEHHOM JUHAMMNYECKOM HAI'PY>KEHUH

Aunomayua. B cmamve npedcmasnenvi pe3yibmamsl MeOPEMUYecKux UCCIe008aHUl

2HCeNe300eMONHbIX GANOK C YHeMmOM O2PAHUMEHUs. 20PUSOHMANLHO20 CMEWEeHUs. HA ONopax npu
KPAMKOBPEMEHHOM OUHAMUUECKOM Hazpyscenuu. B uccredosanusx Oepopmuposanue KOHCMpPYKYuu
PACCMOMPEHO 8 YCL08HO YAPY20U U NAACIUHECKOU CMAOusXx. YCmanosieno, umo Hamudue pacnopa
NPUBOOUM K 3HAYUMELbHOMY YECAUUCHUIO NPOUHOCIU U CHUNCEHUIO 0eOPMAMUBHOCTIU KOHCMPYKYUL,
KAK YCIOBHO YNPY2oil, MaK u AACMu4eckoi cmaousix. B pabome ompasicenvl pe3ynbmamel YUCIeHHO20
pacuema  scene300emonnblx  OALOUHbIX  KOHCMPYKYUL € PACROpOM  Npu  KPAMKOBPEMEHHOM
OUHAMUYECKOM HAZPYICEHUU HA OCHOBE NOJYYEHHbIX AHANUMUYECKUX 3asucumocmeti. Paccmompeno
GNUAHUE peaKyuu pacnopa, d UMEHHO JiCeCIKOCMU ONOPHO20 KOHMYpa Ha Kodpguyuenm
OUHAMUYHOCIU  JICENe300CMOHHbIX KOHCMPYKYULL NO CPAGHEHUI0 C KOHCMpPYKyusmu 6e3 pacnopa.
Pesyromamol yucnieHHvix UCCre008aHUll CEUOCMENbCMEYIOM O NOJONCUMETbHOM GIUSHUU DeaKyuu
pacnopa 6 OUHAMUYECKU HASPYICEHHbIX KOHCMPYKYUAX HA 6CeX CMAOUsAX Ux OUHAMUYECKO20
dehopmuposanus.

Knrwuesvle cnosa: oicenezobemonnas 661]11(’(1, pacnop, KpamrxoepemeHHas ouHamu4ecKast

Hazpy3Ka, ypasHenue 08uxcerHus 0AnKu, QyHKyus OUHAMUYHOCIU, KOIDPUYUueHm OUHAMUYHOCTU.

0.G. KUMPYAK!, Z.R. GALYAUTDINOV?, D.R. GALYAUTDINOV!
Tomsk State University of Architecture and Building (TSUAB), Tomsk, Russia

REINFORCED CONCRETE BEAMS

TAKING INTO ACCOUNT THE REACTION OF THE THRUST

UNDER SHORT-TERM DYNAMIC LOADING

Abstract. The article presents the results of theoretical studies of reinforced concrete beams,

taking into account the limitation of horizontal displacement on supports under short-term dynamic
loading. In studies, the deformation of the structure is considered in the conditionally elastic and plastic
stages. It has been established that the presence of thrust leads to a significant increase in strength and
a decrease in the deformability of structures, both in the conditionally elastic and plastic stages. The
paper reflects the results of a numerical calculation of reinforced concrete beam structures with thrust
under short-term dynamic loading based on the obtained analytical dependencies. The effect of the
thrust reaction, namely the rigidity of the support contour, on the dynamic coefficient of reinforced
concrete structures is considered in comparison with structures without expansion. The results of
numerical studies indicate a positive effect of the expansion reaction in dynamically loaded structures
at all stages of their dynamic deformation.

Keywords: reinforced concrete beam, thrust, short-term dynamic load, beam motion equation,

dynamic function, dynamic coefficient.
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TPEIIIMHOCTOUKOCTHh HAKJIOHHBIX CEUEHUI
KEJE30BETOHHBIX DJIEMEHTOB JIOMAHOI'O OUEPTAHUS

Annomayus. Hecmomps na wupoxoe npumenenue 6aioK 10Mano20 OUEPMAHUs OCHAIOMCA
MANOU3VUEHHBIMU OCODEHHOCMU UX HANPAICEHHO-0eOPMUPOBAHHO20 COCMOANHUA, 8 TMOM Hucie 8
Mecmax 60au3u neperomos epaweil. Muozouucnennvie IKCHEPUMEHMATbHbIE UCCIEO08AHUA NOKA3AIU,
4mo 6 08YCKamuwix OANKAX HAKIOHHbIE MPEWUHbL 00PA3YIOMCs He MOIbLKO 8 NPUONOPHOU 30He, HO U 8
cepeoune nponema HenocpeoCmeeHHo y KOHbKA 0adce npu Omcymcmeuy NonepesHou CUubl.

Ha ocnosanuu 6bINOIHEHHbIX HAMYPHBIX UCHBIMAHUL OBYCKAMHBIX OANOK U YUCTEHHO20
MOOenUPOBAHUs NOCPOEHbL INIOPLL KACAMENbHBIX U NONepeyHbix Hanpscenull. [lonyuennvle oannuvle
BLIAGUNU PA3IUYUA 8 PACHPEOeNeHUY HANPAXHCEHUT 8 08YCKAMHBIX OAIKAX U OAIKAX ¢ NAPANTENbHBIMU
epamamy. OcobeHHOCMU HANPAANCEHHO-0ePOPMUPOBAHHO20 COCMOAHUA OANOK NOMAHO20 OUYepMAaHUs
C6A3aHbl C BOZHUKHOBEHUEM KACAMENbHbIX HANPAJICEeHUll om Oeucmeus useubaroujeco MoMeHma u
NPOOOTLHOU CUNLL U3-3a NEPEMEHHOU 6bICOMbl CeYeHus: dNeMenmd, d MaKxuce ¢ PopMuposaHuem
JIOKANIbHBIX NOJIel HANPAXCEHUL 8 30HAX ONU3U NEPETOMO8 SPAHEI.

IIpeonooicennvie anarumuiecKue 3a8UCUMOCTMU NO3BOIAIOM  GbIYUCIUMb KACAMENbHble U
nonepeyHvie HANPANCEHUs 6 KOHLKOGOU 30He O08YCKAMMHBbIX OANOK U Onpedenums MOMEHMm
BO3HUKHOBEHUS HAKIOHHBIX MPEWUH 8 YKA3AHHOU 30He.

Knrouesvie cnosa: OGyCKamHa}l 661]11(’(1, KacameljlbHble HANpANCEeHUA, mpemul—tocmoﬁkocmb
HAKJIOHHbIX ceweHm?, anropa.

N.V. MATWEENKO?, V.N. MALINOVSKIY?, E.S. MATWEENKO!
!Brest State Technical Univercity, Brest, Republic of Belarus

SHEAR CRACK RESISTANCE OF REINFORCED CONCRETE
TAPERED BEAMS

Abstract. Despite the widespread use of tapered beams, the features of their stress-strain state
remain poorly understood, including in regions near curvatures of the faces.A lot of experimental
studies have shown that in tapered beams, shear cracks occurs not only in the support zone, but also in
the middle of the span directly at the apex, even without shear force.

Based on the full-scale tests of tapered beams and finite element analyses, diagrams of shear
and transverse stresses are constructed. The data obtained revealed differences in the stress
distribution in tapered and linear beams. The features of the stress-strain state of the tapered beams are
associated with the occurrence of shear stresses from the action of the bending moment and
longitudinal force due to the variable depth of the section of the element, as well as with the formation
of local stress fields in areas near the curvatures of the faces.

The proposed analytical dependences allow us to calculate shear and transverse stresses in the
apex zone of tapered beams and determine the moment of occurrence of shear cracks in the specified zone.

Keywords: tapered beam, shear crack, reinforced concrete, variable depth.

© Mameeenxo H.B., Manunosckuti B.H., Mameeenko E.C., 2023
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IMMAPAMETPUYECKHUE UCCIEJOBAHUSA COBCTBEHHBIX
JAEDPOPMALIMU U HAIIPS)KEHUU HAITPAT'AIOIINEI'O
PUBPOBETOHA HA CTAAUU PACIIUPEHUSA

Annomayusa. OOHuM U3 2AAGHBIX NPEUMYWECE HANpsAzanwujezo 0emoHa ABIAEmCs e2o
CNOCOOHOCMb  KOMNEHCUPO8ams  O0UH U3  OCHOBHLIX HEOOCMAMKO8, NPUCYWUll MUHEPATbHbIM
ssocymyum, — ycadouHvle Oegopmayuu. Ilpu >3mom nooxoovl K HPOSHO3UPOBAHUIO CEOUCME
Hanpazaowjezo 6emona He AGNAIOMCA YHUBEPCATbHLIMU, NOCKOILKY OA3UPYIOMCA 6 OCHOSHOM Hd
peromeHon02utecKUX No0X00ax U dmnupuveckux sasucumocmsax. OCHOGHBIMU ROOX00aMU K
nPOZHO3UPOBAHUI0 0eOpMayUll U HANPAICEHUU, BOZHUKAIOWUX 8 PACUUPAIOWEMCs bemone, A6NAI0MC
oHepeemuueckull u Oepopmayuonnsii. Pso uccnedosameneii noomeepoicoaem 3¢gghexmusnocmy
npumerenust 0epOPMAYUOHHO20 NOOX00A 0I5t ONPeOeneHUst COOCMBEHHBIX 0eOPMAayull U HANPSINHCEHULL.
Moougpuyuposarue moodenu 0ns onpeoeinenus coOCMEEHHbIX HANPAd’CEeHUUl U depopmayuii n0380IULO
nepeimu om Ciyuas 0OHOOCHO20 CMEPIHCHEB020 APMUPOBAHUA K O8YX- U MPEXOCHO-02PAHUYEHHbIM
anemenmam. Ha ocnosanuu nonoscenutl  OdeghopmayuonHoco nooxooa Ovlia  NPeodNoNHCeHd
dehopmayuonnas mooens 0Jisi onpedeneHusi COOCMBEEHHbIX 0eQOPMAYULL U HANPINCEHUT HANPA2AIOWe20
@ubpobemona. Chopmyruposansvi OCHOBHbIE NPEONOCLLIKU U OOnyujeHus npeoiazaemoll Mooeu.
IIpugedena 0O10K-cXema aneopumma UmMepayuoHHou npoyedypuvl, NO380AOUASL 8bINOTHUMb pacyem
cobcmeenublx  Oepopmayuii U HARPSAdICEHUNl  Hanpsaearowezo  puopobemona.  Ilpogedensi
napamempuieckue UCcie008anus CcOOCMBEHHbIX Oeopmayuil U  HANPAXCEHUN HANPALAIowe2o
@ubpobemona na cmaouu pacuupenus. [Ipedcmasnenvl HOPMATUZ08AHHBIE 3AGUCUMOCTU CEA3AHHBIX
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cmanvHoOU  ubpsbl ¢ yeavlo docmudiceHus dPhexma  «CesA3bI8AHULY C80O00HO20 PACUWUPEHUS 8
Hanpszaruem 6emoHe pasHoll 3HepeoakmugHocmu. OnpedeneHo 6IusAHUEe UIMEHEHUs KOAUYecmed
6800UMOT PUbPLL Ha pazeumue CeA3AHHBIX depopmayuil Hanpseaouezo 6emoHa 8 pasHvle 6PEMeHHbIe
unmepeanvl. Ilonyuennvie pe3yabmamvl MO2ym Oblmb UCNONb308AHBL 8 NPOEKMHBIX, YUEOHbIX U HAYYHO-
UCCIe008aMeENbCKUX YUPeHCOCHUSX.
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PARAMETRIC RESEARCH OF RESTRAINED STRAINS AND STRESSES
OF SELF-STRESSED FIBER-REINFORCED CONCRETE AT THE STAGE
OF EXPANSION

Abstract. One of the main advantages of self-stressed concrete is its ability to compensate for
one of the main disadvantages inherent in mineral binders — shrinkage strains. However, approaches to
predicting the properties of self-stressed concrete are not universal, since they are based mainly on
phenomenological approaches and empirical dependencies. The main approaches to predicting strains
and stresses arising in expansive concrete are energy- and deformation approaches. A number of
researchers confirm the effectiveness of applying the deformation approach to determine intrinsic
strains and stresses. Modification of the model for determining its own stresses and strains made it
possible to move from the case of uniaxial bar reinforcement to two- and three-axis-limited elements.
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Based on the provisions of the deformation approach, a deformation model was proposed to determine
the intrinsic strains and stresses of self-stressed fiber-reinforced concrete. The main prerequisites and
assumptions of the proposed model are formulated. A block diagram of the algorithm of the iterative
procedure is given, which makes it possible to calculate the intrinsic strains and stresses of self-stressed
fiber-reinforced concrete. Parametric studies of self-strains and stresses of self-stressed fiber-
reinforced concrete at the stage of expansion were carried out. The normalized dependences of the
bounded strains on the varied parameters are presented. The area of effective use of steel fibers to
achieve "binding" effect of free expansion in self-stressed concrete of different energy-activity has been
determined. Influence of change of introduced fiber amount on development of bound strains of self-
stressed concrete at different time intervals has been determined. The obtained results can be used in
design, educational and research institutions.

Keywords: fiber reinforced self-stressed concrete, restrained expansion strains, self-stressing,
volumetric restraint, modified strains development model.
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VK 624.012 DOI: 10.33979/2073-7416-2023-108-4-93-105

A.A. JIM30T'YE!, A.B. TYP!, B.B. TYP!

vo «BbpecTckmii ToCyIapCTBEHHBIN TEXHUUECKUI YHHUBEPCHTET, I'. bpecTt, Pecrybmmka benmapych

BEPOSITHOCTHBIN MOJXO0/I K OLEHKE JKUBYYECTH
KOHCTPYKTUBHBIX CUCTEM U3 CEOPHOI'O 1 MOHOJIUTHOI' O
"KEJIE3OBETOHA

Annomayun. B pamxax 6eposmnocmmozo Mooeiuposanus paccmompeHnvl 60NPoCcyl C6A3AHHbIE
C OYeHKOUl JHcugyuecmu KOHCIMPYKMUSHBIX CUCHeEM U3 COOPHO20 U MOHOTUMHOZ0 Hcene306emona 8
0Cc000U pacyemuol cumyayuu.

B pabome paccmompena konyenyus amanuza HAOEHCHOCMU KOHCMPYKMUSHBIX CUCEM U
oupgepenyuayuu puckoé 6 ocobvix pacuemmvlx cumyayusax. lIpoananusuposanvi cywjecmeyroujue
8eposAmHOCIMHbIe MOOeNU OA3UCHBIX (OCHOBHBIX) NEPeMEHHbIX, BXO00AWUX 8 @YHKYUU HASPY30K U
conpomusenenuil. Tlonyuenst u unmezpuposansvl 6 8uoe OAUCHOU NePeMeHHOU NPU BePOSMHOCIHOM
MOOenuposanuy cmamucmuieckue napamempvl HeonpeoeieHHOCmU MOOeIU CONPOMUBIEHUL.

Buinonneno eeposmnocmnoe mooenupoganue no memoody Moume-Kapro xoncmpykmugnvix
cucmem u3 cOOpHO20 U MOHOIUMHO20 JHCene300emona, 3anpoeKmuposaHtHblX no  Oeucmeyiouum
Hopmam Pecnybauxu benapyce. Onpedenenvt ghynkyuu npeoeibHo2o cOCmOAHUS KOHCMPYKMUBHOU
cucmemvl 8 0CO0O0U pacuemHou cCumyayuy npu 6He3anHOM YOdIeHUU YEeHMPAIbHOU KOIOHHbL NepE020
omadica. B pesynbmame Ona paccmampuéaemvix KOHCMPYKMUBHBIX CUCTEM NOLYYEHbl 3HAYEHUs
8eposAmHOCmell OMKA3a U COOMBEMCMEYIOUUX UHOEKCO8 HAOEHCHOCTU.

Knrouesvie cnoesa: sicugyuecmo, 6epOSMHOCMHbLIIL NOOX00, 6EPOSIMHOCIb OMKA3d, UHOEKC
HAO0elCHoCmu.

A.A. LIZAHUB!, AV. TUR', V.V. TUR?
!Brest State Technical University, Brest, Republic of Belarus

PROBABILISTIC APPROACH FOR ASSESSING THE ROBUSTNESS OF
STRUCTURAL SYSTEMS MADE OF PRECAST AND MONOLITHIC
REINFORCED CONCRETE

Abstract. With the help of probabilistic modeling, the issues related to the assessment of the
robustness of structural systems made of prefabricated and monolithic reinforced concrete in an
accidental design situation are considered.

The paper considers the concept of analyzing the reliability of structural systems and
differentiating risks in accidental design situations. The existing probabilistic models of the basic
variables included in the functions of loads and resistances are analyzed. Statistical parameters of the
uncertainty of the resistance model are obtained and integrated in the form of a basic variable with
probability modeling.

Probabilistic modeling of structural systems made of precast and monolithic reinforced
concrete, designed according to the current standards of the Republic of Belarus, was carried out using
the Monte Carlo method. The functions of the limiting state of the structural system in an accidental
design situation with the sudden removal of the central column of the first floor are determined. As a
result, values of failure probabilities and corresponding reliability indices were obtained for the
considered constructive systems.

Keywords: robustness, probabilistic approach, probability of failure, reliability index.

© Jluzoeyo A.A., Typ A.B., Typ B.B., 2023

N 4 (108) 2023



be30macHOCTD 31aHNI H COOPYKEHHH

CIIMCOK JIMTEPATYPBbI

1. CH?2.01.01-2022. OcHOBBI TPOEKTHPOBAHUS CTPOUTEILHBIX KOHCTPYKIHHA. MuHCK. 2022.

2. CII5.03.01-2020. Beronnsie u xene300eToHHBIE KOHCTPYKINH. MuHCK. 2020.

3. Ellingwood B.R., Smilowitz R., Dusenberry D.O., Duthinh D., Lew H.S., Carino N.J. Best practices for
reducing the potential for progressive collapse in buildings. NISTIR 7396. National Institute of Science and
Technology, US Deparment of Commerce. 2007. 194 p.

4. Tur V.V, Tur A.V., Derechennik S.S. Checking of structural system robustness based on pseudo-static
full probabilistic approach // Proceedings of the fib Symposium 2019: Concrete-Innovations in Materials, Design and
Structures. 2019. Pp. 2126-2133.

5.  Tepemsmytep A.B. U30panHBIe poOIEMBI HaJEKHOCTH M 0€30IIACHOCTH CTPOUTENBHBIX KOHCTPYKITHH.
M: Uzn-Bo Accon. ctpout. Bysos, 2007. 255 c.

6. Holicky M. Reliability analysis for structural design. Stellenbosch: SUN MeDIA Stellenbosch, 2009.
199 p. doi:10.18820/9781920689346.

7. Van Coile R., Hopkin D., Elhami Khorasani N., Lange D., Gernay T. Permanent and live load model for
probabilistic structural fire analysis: a review // In 3rd International Conference on Structural Safety under Fire and
Blast. 2019. Pp. 1-10.

8. Guo Q. Shi K., Jia Z., Jeffers A. E. Probabilistic evaluation of structural fire resistance // Fire technology.
2013. No. 49 (3). Pp. 793-811.

9. Igbal S., Harichandran R.S. Capacity reduction and fire load factors for design of steel members exposed
to fire // Journal of structural engineering. 2010. No. 136 (12). Pp. 1554-1562.

10. Ellingwood B. R. Load combination requirements for fire-resistant structural design // Journal of Fire
Protection Engineering. 2005. No. 15 (1). Pp. 43-61.

11. Van Coile R., Caspeele R., Taerwe L. Reliability-based evaluation of the inherent safety presumptions in
common fire safety design // Engineering structures. 2014. No. 77. Pp. 181-192.

12. Holicky M., Schleich J. B. Accidental combinations in case of fire // In: Implementation of Eurocodes:
Handbook 5. 2005. 257 p. Available online at: eurocodes.jrc.ec.europa.eu.

13. Chen Z., Zhu Y., Lu X., Lin K.A simplified method for quantifying the progressive collapse fragility of
multi-story RC frames in China // Engineering Failure Analysis. 2023. No. 143. Pp. 106924.
doi:10.1016/j.engfailanal.2022.106924.

14. Hosser D., Weilert A., Klinzmann C., Schnetgbéke R., Albrecht C. Sicherheitskonzept zur
Brandschutzbemessung // Braunschweig, Institut fiir Baustoffe, Massivbau und Brandschutz. 2008.

15. Gernay T., Van Coile R., Khorasani N.E., Hopkin D. Efficient uncertainty quantification method applied
to structural fire engineering computations // Engineering Structures. 2019. No. 183. Pp.1-17.

16. Tur V.V., Tur A.V., Lizahub A.A. Experimental and theoretical study of the reinforced concrete flat slabs
with the central support loss // Building and Reconstruction. 2023. No. 1 (1). Pp. 77-103. https://doi.org/10.33979/2073-
7416-2023-105-1-77-103.

17. Typ B.B., Typ A.B., Jlm3ory0 A.A. IIpoBepka >KMBYYeCTH KOHCTPYKTHBHBIX CHCTEM U3 COOPHOTO
xKene300eToHa 10 METOny SHeprerudeckoro Oamanca // Bectamk MICY. 2021. Ne 8 (16). C. 1015-1033.
doi:10.22227/1997-0935.2021.8.1015-1033.

18. Joint Committee of Structural Safety. JCSS Probabilistic Model Code. Part 2: Load Models. 2001.

19. Tur A, Tur V., Derechennik S., Lizahub A. An innovative approach to a safety format for the estimation
of structural robustness // Budownictwo i Architektura. 2020. No. 4 (19). Pp. 67-84.

20. Qian K., Li B. Load-resisting mechanism to mitigate progressive collapse of flat slab structures
/IMagazine of concrete research. 2015. No. 7 (67). Pp. 349-363.

21. Qian K., Li B. Experimental Study of Drop-Panel Effects on Response of Reinforced Concrete Flat Slabs
after Loss of Corner Column //ACI Structural Journal. 2013. No. 2 (110). Pp. 319-330.

REFERENCES

1. SN 2.01.01-2022. Osnovy proektirovaniya stroitel'nyh konstrukcij [Basics of design of building
structures]. Minsk. 2022. (In Russian)

2. SP 5.03.01-2020. Betonnye i zhelezobetonnye konstrukcii [Concrete and reinforced concrete structures].
Minsk. 2020. (In Russian)

3. Ellingwood B R., Smilowitz R., Dusenberry D.O., Duthinh D., Lew H.S., Carino N.J. Best practices for
reducing the potential for progressive collapse in buildings. NISTIR 7396. National Institute of Science and
Technology, US Deparment of Commerce. 2007. 194 p.

4. Tur V.V, Tur A.V., Derechennik S.S. Checking of structural system robustness based on pseudo-static
full probabilistic approach. Proceedings of the fib Symposium 2019: Concrete-Innovations in Materials, Design and
Structures. 2019. Pp. 2126-2133.

Ne 4 (108) 2023



https://doi.org/10.1016/j.engfailanal.2022.106924

CTpouTeNbCTBO U PEKOHCTPYKIUSI

5. Perelmuter A.V. lzbrannye problemy nadezhnosti i bezopasnosti stroitel'nyh konstrukcij [Selected
problems of reliability and safety of building structures]. M: Publishing House of Assoc. builds. Universities, 2007.
255 p. (In Russian)

6. Holicky M. Reliability analysis for structural design. Stellenbosch: SUN MeDIA Stellenbosch, 2009.
199 p. doi:10.18820/9781920689346.

7. Van Coile R., Hopkin D., Elhami Khorasani N., Lange D., Gernay T. Permanent and live load model for
probabilistic structural fire analysis: a review. In 3rd International Conference on Structural Safety under Fire and
Blast. 2019. Pp. 1-10.

8. Guo Q., Shi K., Jia Z., Jeffers A. E. Probabilistic evaluation of structural fire resistance. Fire technology.
2013. Vol. 3. No. 49. Pp. 793-811.

9. Igbal S., Harichandran R. S. Capacity reduction and fire load factors for design of steel members exposed
to fire. Journal of structural engineering. 2010. Vol. 12. No. 136. Pp. 1554-1562.

10. Ellingwood B.R. Load combination requirements for fire-resistant structural design. Journal of Fire
Protection Engineering. 2005. Vol. 1. No. 15. Pp. 43-61.

11. Van Coile R., Caspeele R., Taerwe L. Reliability-based evaluation of the inherent safety presumptions in
common fire safety design. Engineering structures. 2014. No. 77. Pp. 181-192.

12. Holicky M., Schleich J.B. Accidental combinations in case of fire. Implementation of Eurocodes:
Handbook 5. 2005. Vol. 5. 257 p.

13. Chen Z., Zhu Y., Lu X., Lin K. A simplified method for quantifying the progressive collapse fragility of
multi-story RC frames in China. Engineering Failure Analysis. 2023. No. 143. Pp. 106924.
doi:10.1016/j.engfailanal.2022.106924.

14. Hosser D., Weilert A., Klinzmann C., Schnetgdke R., Albrecht C. Sicherheitskonzept zur
Brandschutzbemessung. Braunschweig, Institut fiir Baustoffe, Massivbau und Brandschutz. 2008.

15. Gernay T., Van Coile R., Khorasani N.E., Hopkin D. Efficient uncertainty quantification method applied
to structural fire engineering computations. Engineering Structures. 2019. No. 183. Pp. 1-17.

16. Tur V.V., Tur AV, Lizahub A.A. Experimental and theoretical study of the reinforced concrete flat slabs
with the central support loss. Building and Reconstruction. 2023. Vol. 1. No. 1. Pp. 77-103.
https://doi.org/10.33979/2073-7416-2023-105-1-77-103.

17. TurV.V., Tur AV, Lizahub A.A. Proverka zhivuchesti konstruktivnyh sistem iz sbornogo zhelezobetona
po metodu energeticheskogo balansa. [Checking of the robustness of precast structural systems based on the energy
balance method]. Vestnik MGSU [Monthly Journal on Construction and Architecture]. 2021. Vol. 8. No.16. Pp. 1015-
1033. d0i:10.22227/1997-0935.2021.8.1015-1033. (In Russian).

18. Joint Committee of Structural Safety. JCSS Probabilistic Model Code. Part 2: Load Models. 2001.

19. Tur A, Tur V., Derechennik S., Lizahub A. An innovative approach to a safety format for the estimation
of structural robustness. Budownictwo i Architektura. 2020. Vol. 19. No. 4. Pp. 67-84.

20. Qian K., Li B. Load-resisting mechanism to mitigate progressive collapse of flat slab structures.
Magazine of concrete research. 2015. No. 7. Pp. 349-363.

21. Qian K., Li B. Experimental Study of Drop-Panel Effects on Response of Reinforced Concrete Flat Slabs
after Loss of Corner Column. ACI Structural Journal. 2013. Vol. 110. No. 2. Pp. 319-330.

HNndopmauus 06 aBropax:

JIu3ory6 AJiekcanap AJieKCaHIpOBUY

YO «bpectckuii rocy1apcTBEHHBIH TeXHUUECKUI YHUBEpCUTET», T. bpecT, Pecrrybnuka benapycs,
M.T.H., MIaamui HayuHslit cotpyaauk OJI «HULICy.

E-mail: p_332_14lizogub@mail.ru

Typ Anapeii Bukroposu4

YO «bpectckuii rocy1apCTBEHHbIH TEXHUYECKUH YHUBEPCUTET», T. bpect, Pecniyonmka benapycs,
KaH/U/IaT TEXHUYECKNX HAayK, JOLEHT, 3aBeyIonii Kapeapoit apXUTEeKTyphI.

E-mail: aturphd@gmail.com

Typ Bukrop Biagumuposnd

YO «bpectckuii rocy1apcTBEHHBIN TeXHUUECKUI YHIHBEpCUTET», T. bpect, Pecirybnuka benapycs,

3aCHy)XKeHHBIH paboTHHK oOpa3oBanus PB, mokTtop TexHWUeckMxX Hayk, mpodeccop, 3aBenyrommid Kadeapoi
TEXHOJIOTUH OETOHA U CTPOUTEIBHBIX MaTePHAIIOB.

E-mail: profturvic@gmail.com

N 4 (108) 2023


https://doi.org/10.1016/j.engfailanal.2022.106924
mailto:profturvic@gmail.com

be30macHOCTD 31aHNI H COOPYKEHHH

Information about authors:

Lizahub Aliaksandr Al.

Brest State Technical University, Brest, Republic of Belarus,
master of eng. science, junior research fellow of BL «RCIC».
E-mail: p_332_14lizogub@mail.ru

Tur Andrei V.

Brest State Technical University, Brest, Republic of Belarus,
PhD, associate professor, head the department of architecture.
E-mail: aturphd@gmail.com

Tur Viktor V.

Brest State Technical University, Brest, Republic of Belarus,

doctor in technical sciences, head the department of concrete technology and construction materials.
E-mail: profturvic@gmail.com

Ne 4 (108) 2023


mailto:profturvic@gmail.com

CTpouTeNbCTBO U PEKOHCTPYKIUSI

VK 624.014.2 DOI: 10.33979/2073-7416-2023-108-4-106-118

H.C. KYPYEHKO!, C.10. CABUH?

'®I'BOY BO «HannoHaIbHBIH HCCITEI0BATEIBCKHH MOCKOBCKHI rOCYJapCTBEHHBIN CTPOUTEIbHBIH YHUBEPCUTETY,
r. Mocksa, Poccust

MOJEJIMPOBAHHUE Y TAPHBIX BO3JEVICTBUI HA CTAJIbHBIE
PAMBI 3TAHUU ITPU JE®@OPMUPYEMOM OCHOBAHUHN

Annomayus. Cmamosi nocesujena aKmyanbHol 8 Hacmosiujee epems npooieMamure oYeHKu
ACUBYYUECTNU CINATLHBIX PAMHBIX KOHCHPYKIMUGHBIX CUCEM HA 0eopMUPYEMOM OCHOBAHUU 8 YCIIOBUSIX
CYUAUHBIX  YOapHbIX 6030eicmeuti. [[is makux 6030elicmeull 3apanee He OnpeoesieHbl MOouKd
NPULOdICeHUs, HanpagieHue u unmencusnocmo. Ilonazaemces, ymo 0ns Cywecmayowezo npoeKmHo2o
pewienusi BO3HUKHOBEHUE MAKUX B030eliCmeuil He OO0MJCHO RPUBOOUMb K NPOSPECCUpYIouemy
06pywenuio. Buinoanen pao pacuemog 6 Ka3ucmamuyeckol nocmanoske 07 GulseleHus Hauboee
ONACHBIX CAYHAUHBIX 6030€UCMEUll, d 3amemM HPOU3EEOeH NPOGEPOUHbLIL pacyem 6 OUHAMUYECKOT
nocmanoske. Pacuem 6 Keasucmamuueckoi NOCMAHOBKE GbINOIHAEMC HA OCHO8e MOoOeiel
0ehopMayuoHHOU meopuy NAACMUYHOCMU, d pacdem 6 OUHAMUYECKOU HOCMAHOBKe C Y4emom
ACCOYUUPOBAHHO20 3AKOHA MeEYeHUss Cmanu. YOoapuas Hazpy3ka npeocmasisemcss 6 GUuoe UMNYIbCa
CUTIbL, CMAMUYECKU IKGUBATICHMHOU OUHAMUYECKOMY B030€UCMBUI0 0Nl HEYNPY2020 YOaPd HCECHKUM
menomM no KOHCMpPYKmueHou cucmeme. Ilpednosicennvle npoyedypbl HO360ISION NPOEKMUPOSANb
CMAnbHble pamuble KOHCIMPYKYUU, YCIOUYUBbLE K CIYUAUNBIM ABAPUIIHBIM YOAPHBIM 6030€UCMBUSIM.

Kniouesvie cnosa: puck asapuu, YucieHHoe MOOeIUPOS8aHue, CMAIbHbIe PAMbl, KOJOHHbL,
KOHEUHO ONeMEHMHbI AHAIU3, OUHAMUHECKOe O002pydcenue, yoapHoe 030elicmeue, UMNYIbC,
be3onacHocms.

N.S. KURCHENKO', S.YU. SAVIN'
'National Research Moscow State University of Civil Engineering, Moscow, Russia

MODELING OF IMPACTS ON STEEL FRAMES OF BUILDINGS
ON A DEFORMABLE SOIL BASE

Abstract. The article focuses on the currently relevant problem of assessing the safety of steel
frame systems on a deformable soil base under accidental impacts. The article considers a case when
impact actions can be random, i.e., such parameters as application point, direction and intensity of
impact are not determined preliminarily. It is supposed that for the existing design solution the
occurrence of such impacts should not lead to progressive collapse, and the structure as a whole should
have the property of robustness. In order to estimate this property, it is suggested to carry out a number
of calculations for the stress-strain state under the most dangerous random loads and then to carry out
a verification analysis in the dynamic statement. For the steel frame, a search problem is solved
according to the criterion of minimization of integral safety margin of structural elements. The
calculations account for the possibility to prevent the frame buckling. The quasi-static analysis is
performed on the basis of the models of the deformation theory of plasticity, and the dynamic analysis is
done with regard to the associated law of steel yielding. The proposed procedures allow designing steel
frame structures which are resistant to random accidental loads. A shock load is represented in the
form of a force impulse which is statically equivalent to the dynamic effect of an inelastic impact of a
rigid body on a structural system. An example of design and performance evaluation of a steel frame
structure of a two-story building is considered.

Keywords: accident risk, numerical simulation, steel frames, columns, finite element analysis,
dynamic loading, impact, impulse, safety.
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APXUTEKTYPA U TPALJOCTPOUTEJIbCTBO

YK 711.168 DOI: 10.33979/2073-7416-2023-108-4-119-131

A.E. EHUHY, A.D. 3ATUUIABHA S

'®I'BOY BO «BopoHexckuii rocy1apcTBEHHbIN TEXHUUECKUI YHUBEpCUTET», I'. Boponex, Poccus

®YHKIIMOHAJILHBIN ITOJIXO0/1 B YCIA0BUSIX PEKOHCTPYKIIUH
INJIAHUPOBOYHBIX 3JEMEHTOB KNJIOU CPEJABI TOPOACKOI'O
NCTOPUYECKOI'O HEHTPA

Annomayusn. B cogpemenHbix KPYNHbIX 20p00ax, 061adarouumu Cmamycom uid RPUHaKamu
UCMOPUYECKO20, NPOUCX00sim  2100dbHble  NPeodpa306aHusi 6  APXUMEKMYPHO-NIAHUPOBOUHOU
cmpyKmype, KOMOpble HOCAM KAK NO3ZUMUGHLLU, MAK U He2AMUHblll Xapakmep 6 OMHOUeHUU
@ynryuonarbrol opeanuzayuu dncunot cpeovi. Cogpementnvle nPodiIeMbl UCMOPULECKO20 20POOCKO20
yeumpa, AIAOWUECs NPUHUHOU UTU CeOCBUEeM PEKOHCMPYKMUBHBIX GMeulamebCmes, 00yCio61eHbl
KaKk cneyughukoii e2o GyHKYUOHAIbHO-NIAHUPOBOUHOU OPLAHUZAYUL, MAK U AKMYATbHBIM COYUATbHO-
9KOHOMUYECKUM cnpocom. Hecmomps Ha s5mo, mexHuueckue 603MONCHOCU MOOEPHU3AYUU
KONUYECMBEHHbIX NAPAMENPOS 20POOCKOU CPedbl UCMOPUUECKO20 YeHMPA OOCMAMOYHO CReYUDUYHDL:
UCOPUYECKasi 3aCMPOUKA, 8bIPAICCHHAS. 8 MALOIMAICHOU U CPEOHEIMAICHOU 3ACMPOLIKe, NOOJeHCUM
COXPAHEHUIO, U HEKOPPEKMHO NO00OpanHble Memoobl U NPUémbl peanusayuu OAHHO20 npoyecca 6
Hacmosiujee pemsi NPusoOsm He MOJbKO K NpoOIeMam 6U3VaibHo20 U UOCHMUPUKAYUOHHO2O
BOCHPUAMUSL  UCHIOPUKO-KYILIYPHOU  20POOCKOL  Ccpedbl, HO U K (DYHKYUOHALbHBIM, KOMOPbIM
NoCesueHa HaCMOoAWasi CMamvsl.

Memoouvl uccnedosanus OnpeOenstOMCa NPUHYURAMU O0eMOIKOL0SUYECKO20 Nno0xXood, HO
KOMOpoMy acunasi cpeda npedcmasisem coO0U CLOACHYIO CamMoO00Cmamounylo cucmemy. B ochose
UCCe008AHUSL TENHCUM CUCIEMHDLIL HOOX00: BbISIGIEHl NPUHYUNLL (DYHKYUOHATLHO20 NPeodpa306aHusL
JHCUNOU  Cpedbl 6  APXUMEKMYPHO-NIAHUPOBOUHOU  CIPYKIMYpe  COBPEMEHHO20 UCMOPUHECKO20
20p00CK020 YyeHmpa.

Boisenennas munonozus @yHKYUOHATIbHO-HEONPEOCICHHbIX CMPYKMYPHbIX HIAHUPOBOUHBIX
INEMEHMOB JHCUNOU CPedbl, KOMOpble 8 HACMOosuee 8peMst SA6II0OMCs NIOWAOKAMU NO KOPPEKMHOU
DYHKYUOHANLHOU MOOEPHUZAYUU, NPOAHATUIUPOBAHA CUCHEMHBIM NOOX00OM 8 pe3ylbmame ue2o Obll
onpeoejien mepMuH « PYHKYUOHAIbHOE Pe2YIUPOBAHUEY U «PYHKYUOHAbHOE UHMESPUPOBAHUEY.

Kniouesvle cnosa: oicunas cpeoa, peKOHCMPYKYUs, UCMOPUYECKULl 20POOCKOU YeHMP,
oezpadayus meppumopuu, QyHKYUOHATbHASL OuPpepenyuayust.

A.E. ENIN', AE. ZAPLAVNAYA'
"Voronezh State Technical University, VVoronezh, Russia

FUNCTIONAL APPROACH IN THE CONDITIONS OF
RECONSTRUCTION PLANNING ELEMENTS OF THE RESIDENTIAL
ENVIRONMENT OF THE CITY HISTORICAL CENTER

Abstract. In modern large cities with the status or signs of the historical, there are global
transformations in the architectural and planning structure, which are both positive and negative in
relation to the functional organization of the living environment. The modern problems of the historical
urban center, which are the cause or consequence of reconstructive interventions, are due to both the
specifics of its functional and planning organization and the current socio-economic demand. Despite
this, the technical possibilities of modernizing the quantitative parameters of the urban environment of
the historical center are quite specific: historical buildings, expressed in low-rise and medium-rise
buildings, are subject to preservation, and incorrectly selected methods and techniques for
implementing this process currently lead not only to problems of visual and identification perception of
the historical and cultural urban environment, but also to functional, to which this article is devoted.

The research methods are determined by the principles of the demoecological approach,
according to which the living environment is a complex self-sufficient system.

© Enun A.E., 3annasnaa A.D., 2023
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The research is based on a systematic approach: the principles of functional transformation of
the residential environment in the architectural and planning structure of the modern historical city
center are revealed.The revealed typology of functionally indeterminate structural planning elements of
the residential environment, which are currently sites for correct functional modernization, is analyzed
by a systematic approach, as a result of which the term "functional regulation" and "functional
integration” was defined.

Keywords: residential environment, reconstruction, historical urban center, degradation of the
territory, functional differentiation.
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CTPOUTEJIBHBIE MATEPUAJTIbI U TEXHOJIOI A

YK 69.05:004.9 DOI: 10.33979/2073-7416-2023-108-4-132-137

A.B. AJIEKCAHUH?

'®I'BOY BO «HanmoHambHBIH HCCITEI0BATEIBCKHIA MOCKOBCKHI rOCYAApCTBEHHBIM CTPOUTENBHBII YHUBEPCUTETY,
r. MockBa, Poccus

HCHOJb30BAHUE UH®OPMAIIMOHHBIX TEXHOJIOTMIA HA DTAIIE
CTPOUTEJIBCTBA OBBEKTA

Annomayusn. Ha cmpoumenvuvix nIowaokax MHozue @QYHKYUU 4eno8eKkda GblNOJHSION
CMpOUmMeNbHble MAWUHbLL U MEeXAHUIMbL, PYYHOU mpyo ceooumcs Kk munumymy. Ilocmenenno
BHEOPSIOMCSL POOOMUSUPOBAHHbIE KOMNIEKCbL, YMO C MEYEHUEM HEeCKOAbKUX OeCmUuIemull Mojicem
NOAHOCMbIO  UCKTIOYUMb  yuacmue paboyeco 80 MHOUX NPOYeccax HAa YpPosHe UCNOTHUMENS.
Hsmensiromesi  nooxo0vl K  NpOeKMUPOBAHUIO U YAPABIEHWIO — peanusayueti  UH8eCTUYUOHHO-
CMPOUMENbHBIX NPOEKMO8 - YBeAUUUBAEMC S KOIUYECMBO KOMRAHUL, KOMOpbvle 6HEOPAION 6 8010
0esmenbHOCMb  BbICOKOMEXHON02UYHbIE YuPposbie peuienus, mpebylowue HAIUYus NnepcoHad,
CROCOOHO20 IPhermusHo BLINOIHAMb Pabomy 6 Yu@PpPoeou UHGOPMAYUOHHOU Cpede HA KAANCOOM U3
9MAN08 IHCUBHEHHO20 YUKIa 30aHus. B pamxax 0annozo ucciedoamus paccmampusaemcs GONpoC
C030aHus U 6HeOpeHUs Yu@Pposou UHGOPMAYUOHHOU MOOenu 00beKma HA mane CMpoumenbCmed
00vekma KanumaibHo2o cmpoumenscmea. Ilpusooumcesi cmpykmypa yugpogoil uH@GOpMAyuoHHOU
MOOeIU U ONUCLLBAEMCSL ee GIUSHUE HA OP2AHUZAYUOHHO-MEXHOIOSUYECKOEe NPOEKMUPOBAHIE 8 PAMKAX
peanuzayuy  CmpoumenbHo20 Npoekma.  Yxaswlearomcs  (hpakmopul,  coepicusaromue  8HeOpeHue
MeXHON02UL UHDOPMAYUOHHOLO MOOEIUPOBAHUsL HA IMANAX 6036€0eHUsl 00BEeKma KanumaibHO20
cmpoumenscmed.

Knwouesvie  cnoea:  cmpoumenvHas — MoOelb,  UHGOPMAYUOHHOE — MOOEIUPOsaHUe,
uHpopmamuzayus, Opeanu3ayUOHHO-MEXHOL02ULECKOe NPOEKMUPOBAHUE.

A.V. ALEKSANIN!
'National Research Moscow State University of Civil Engineering, Moscow, Russia

USE OF INFORMATION TECHNOLOGIES AT THE FACILITY
CONSTRUCTION STAGE

Abstract. On construction sites, many human functions are performed by construction
machines and mechanisms, manual labor is minimized. Robotic complexes are gradually being
introduced, which over the course of several decades can completely exclude the participation of a
worker in many processes at the level of the performer. Approaches to the design and management of
the implementation of investment and construction projects are changing - the number of companies
that introduce high-tech digital solutions into their activities, requiring personnel capable of effectively
performing work in a digital information environment at each stage of the building's life cycle, is
increasing. Within the framework of this study, the issue of creating and implementing a digital
information model of an object at the construction stage is considered. The structure of the model is
given and its influence on the organizational and technological design within the framework of the
construction project is described. The factors constraining the introduction of information modeling
technologies at the stages of construction of a capital construction object are indicated.

Keywords: building model, information modeling, informatization, organizational and
technological design.

© Anexcanun A.B., 2023

N 4 (108) 2023



CrpouTebHble MATEPUAJIBI M TEXHOJOTUH

CIIMCOK JIMTEPATYPBI

1. CrpowurensctBo B Poccun. 2022: Crar. C6. / Pocctar. M., 2022. 148 c.

2.  Unenues B.A., Komuynos B.1., bakaesa H.B. Bompocs! kompopTHOCTH U 0€3011aCHOCTH TOPOJCKON Cpeabl
U WX PElICHHE B paMKaX 3aKOHOAATENFHBIX M HOPMATHBHBIX NOKyMeHTOB // CTpouTenbcTBO M pekoHCTpykums. 2021.
Ne 2. C. 74-85.

3.  Unpnues B.A., Komaynos B.U., T'opnon B.A., Kopmuaa A.A. CraTHCTHYECKHE 3aBUCUMOCTH MOKa3aTenel
ONarompUATHON Cpensl KUIHENSTeIFHOCTH OmochepocoBMecTuMoro ropona // Bectauxk MI'CY. 2021. T. 16. Ne 5.
C. 545-556.

4. 3unsbepoBa UN.I0., Manmnsn B.J., IlerpoB K.C., bemanoBa M.A. PeHoBaumusi Kak pa3HOBHIHOCTD
MOJEpHU3aLUU TOPOJACKHX TEPPUTOPUL /! WNuxenepHsblil BECTHUK Hona. 2019. Ne 9.
URL:ivdon.ru/uploads/article/pdf/IVD_141 7y2019 zilberova.pdf _d97fea8ecd.pdf

5. Unbnuea E.J|., Kyspmmna T.K. CnaOble CTOPOHBI MpOEKTa OpraHU3alMH CTPOUTENILCTBA IIPH
MIPOXOKICHUH MOCKOBCKOI rOCyapCTBEHHOW AKCIIEPTH3BI B YCIOBHSIX peHoBaluH // IHxeHnepHblid BecTHUK J{oHa. 2021.
Ne 5. URL:ivdon.ru/uploads/article/pdf/IVD_40 4 Tlicheva.pdf 6156baf618.pdf

6. AnekcanuH A.B. AKTyaapbHOCTh HpOOJEMBI YIPABIICHHUS CTPOHUTEIBHBIMH OTXONAMH IIPH PEHOBAIIUHN
Teppuropuii // [IpoMbIIeHHOE B TpaskaaHckoe cTpouTenseTo. 2017. Ne 9. C. 77-80.

7. CsernoBckas A.A. PeHoBamus OBBIINX MPOMBINUICHHBIX Tepputopuit // HWuHoBammm. Hayka.
Oo6pa3zoBanne. 2022. Ne 52. C. 532-5309.

8. Maperura JI.B., IlectpukoBa O.A. IloBeimenne 3(QeKTHBHOCTH YIPaBICHHUS WHBECTUIIMOHHO-
CTPOUTEIBbHBIMH TpPOEKTaMH Ha ocHoBe uudposuzauuu // UmwxeHepHslii BectHuk Jlona. 2022. Ne 2.
URL:ivdon.ru/uploads /article/pdf/IVD_40 2 Marygina_Pestrikova.docx.pdf 3224201386.pdf

9. Epodees B.T., [Tukcaiikuna A.A., Byirakos A.I'., Epmonaes B.B. LludpoBuszauust B CTpoUTEIBCTBE, KakK
3¢ PEKTUBHBII HHCTPYMEHT COBPEMEHHOT'O Pa3BUTHsI OTpaciy // Jkcnept: Teopust U npaktuka. 2021. Ne 3 (12). C. 9-14.

10. Kuesckumii M.JI., XKapos S.B., IOpraiituc A.}O. HoBemrbl mepBoro 0oO0beIMHEHHOTO €BPa3HICKOTO
KOHTpecca 10 TEXHOJOTHAM HMH(POPMAIIMOHHOTO MOZAeIupoBaHus // [IpoMbIIIIEHHOE M TPaKIAHCKOE CTPOUTENBCTBO.
2022. Ne 2. C. 43-50.

11. Aumexcanma A.B., XKapor f.B. IloTeHmman ucrmons30BaHusS IUPPOBHIX HHPOPMAIHOHHBIX MOIEICH B
paMKax yIpaBIeHHS CTPOUTENBCTBOM // IIpoMBIIIIeHHOE U TpaxkIaHcKoe cTpouTenseTBo. 2022. No 1. C. 52-55.

12. Kproxo K.M., llanoBanoB A.B. Hcrnonb30BaH#e TEXHOJIOTHH IU(PPOBHIX IBOWHIUKOB B CTPOHUTEIBCTBE //
Wmxenepusiii Bectauk Jona. 2022. Ne 5. URL:ivdon.ru/uploads/article/pdf/IVD_31 5 Krukova.pdf_ea8060033c.pdf

13. Zhang J., Cheng J. C. P., Chen W., Chen K. Digital Twins for Construction Sites: Concepts, LoD
Definition, and Applications // Journal of Management in Engineering. 2022. Vol. 38. Pp. 1-16.

14. Opoku D. G. J., Perera S., Osei-Kyei R., Rashidi M., Famakinwa T., Bamdad K. Drivers for Digital Twin
Adoption in the Construction Industry: A Systematic Literature Review // Buildings. 2022. Vol. 22. Pp. 1-19.

15. AunekcanuH A.B., Exumonckas B.A., lynapeBa A.lO. IloBbimienre 3()(GeKTHBHOCTH TEXHOJOTMYECKUX
MPOLIECCOB M IKCIUTyaTallMy MPEINPHUIATHI MPOMBILIICHHOW OTPAciii 3a CUeT BHEAPEHHs TexHosoruid unpyctpuu 4.0 //
BuocdepHast coBMeCTIMOCTB: 4eNOBeK, peruoH, TexHomorun. 2022. Ne 4 (40). C. 81-91.

16. Elghaish F., Matarneh S.T., Edwards D.J., Rahimian F. P., EI-Gohary H., Ejohwomu O. Applications of
Industry 4.0 digital technologies towards a construction circular economy: gap analysis and conceptual framework //
Construction Innovation. 2022. Pp. 1-31.

17. Sacks R., Girolami M., Brilakis I. Building Information Modelling, Artificial Intelligence and Construction
Tech // Developments in the Built Environment. 2020. Vol. 4. Pp. 1-9.

REFERENCES

1.  Stroitel'stvo v Rossii [Construction in Russia]. 2022: Stat. Sb. / Rosstat. M., 2022. 148 p.

2. Ilichev V.A., Kolchunov V.I., Bakaeva N.V. Voprosy komfortnosti i bezopasnosti gorodskoy sredy i ikh
reshenie v ramkakh zakonodatel'nykh i normativnykh dokumentov [Issues of comfort and safety of the urban
environment and their solution within the framework of legislative and regulatory documents]. Stroitel'stvo i
rekonstruktsiya. 2021. No. 2. Pp. 74-85. (rus)

3. Iichev V.A., Kolchunov V.I., Gordon V.A., Kormina A.A. Statisticheskie zavisimosti pokazateley
blagopriyatnoy sredy zhiznedeyatel'nosti biosferosovmestimogo goroda [Statistical dependences of indicators of a
favorable environment for the life of a biosphere-compatible city]. Vestnik MGSU. 2021. T. 16. No. 5. Pp. 545-556. (rus)

4.  Zil'berova 1.Yu., Mailyan V.D., Petrov K.S., Belanova M.A. Renovatsiya kak raznovidnost' modernizatsii
gorodskikh territoriy [Renovation as a kind of modernization of urban areas]. Inzhenernyy vestnik Dona. 2019. No. 9.
URL.:ivdon.ru/uploads/article/pdf/IVD_141 7y2019 zilberova.pdf d97fea8ecd.pdf (rus)

5. Ilicheva E.D., Kuz'mina T.K. Slabye storony proekta organizatsii stroitel'stva pri prokhozhdenii
moskovskoy gosudarstvennoy ekspertizy v usloviyakh renovatsii [Weaknesses of the construction organization project

Ne 4 (108) 2023



CTpouTeabCTBO H PEKOHCTPYKIHS

during the passage of the Moscow state examination in the conditions of renovation]. Inzhenernyy vestnik Dona. 2021.
No. 5. URL:ivdon.ru/uploads/article/pdf/IVD_40 4 llicheva.pdf 6156b af618.pdf (rus)

6. Aleksanin A.V. Aktual'nost' problemy upravleniya stroitel'nymi otkhodami pri reno-vatsii territoriy [The
relevance of the problem of construction waste management in the renovation of territories]. Promyshlennoe i
grazhdanskoe stroitel'stvo. 2017. No. 9. Pp. 77-80. (rus)

7. Svetlovskaya A.A. Renovatsiya byvshikh promyshlennykh territoriy [Renovation of former industrial
areas]. Innovatsii. Nauka. Obrazovanie. 2022. No. 52. Pp. 532-539. (rus)

8. Marygina L.V., Pestrikova O.A. Povyshenie effektivnosti upravleniya investitsionno-stroitel'nymi
proektami na osnove tsifrovizatsii [Improving the efficiency of managing investment and construction projects based on
digitalization]. Inzhenernyy vestnik Dona. 2022. No. 2. URL:ivdon.ru/uploads
[article/pdf/IVD_40__2 Marygina_Pestrikova.docx.pdf_3224201386.pdf (rus)

9. Erofeev V.T., Piksaykina A.A., Bulgakov A.G., Ermolaev V.V. Tsifrovizatsiya v stroitel'stve, kak
effektivnyy instrument sovremennogo razvitiya otrasli [Digitalization in construction as an effective tool for the modern
development of the industry]. Ekspert: teoriya i praktika. 2021. No. 3 (12). Pp. 9-14. (rus)

10. Kievskiy I.L., Zharov Ya.V., Yurgaytis A.Yu. Novelly pervogo ob"edinennogo evraziyskogo kongressa po
tekhnologiyam informatsionnogo modelirovaniya [Novels of the First United Eurasian Congress on Information
Modeling Technologies]. Promyshlennoe i grazhdanskoe stroitel'stvo. 2022. No. 2. Pp.43-50. (rus)

11. Aleksanin A.V., Zharov Ya.V. Potentsial ispol'zovaniya tsifrovykh informatsionnykh modeley v ramkakh
upravleniya stroitel'stvom [Potential for using digital information models in construction management]. Promyshlennoe i
grazhdanskoe stroitel'stvo. 2022. No. 1. Pp. 52-55. (rus)

12. Kryukov K.M., Shapovalov A.V. Ispol'zovanie tekhnologii tsifrovykh dvoynikov v stroitel'stve [The use of
digital twin technology in construction]. Inzhenernyy vestnik Dona. 2022. No. 5
URL:ivdon.ru/uploads/article/pdf/IVD_31 5 Krukova.pdf ea8060033c.pdf (rus)

13. Zhang J., Cheng J. C. P., Chen W., Chen K. Digital Twins for Construction Sites: Concepts, LoD
Definition, and Applications. Journal of Management in Engineering. 2022. Vol. 38. Pp. 1-16.

14. Opoku D. G. J., Perera S., Osei-Kyei R., Rashidi M., Famakinwa T., Bamdad K. Drivers for Digital Twin
Adoption in the Construction Industry: A Systematic Literature Review // Buildings. 2022. Vol. 22. Pp. 1-19.

15. Aleksanin A.V., Ekimovskaya V.A., Dudareva A.Yu. Povyshenie effektivnosti tekhnologi-cheskikh
protsessov i ekspluatatsii predpriyatiy promyshlennoy otrasli za schet vnedreniya tekhnologiy industrii 4.0 [Improving the
efficiency of technological processes and the operation of industrial enterprises through the introduction of industry 4.0
technologies]. Biosfernaya sovmestimost': chelovek, region, tekhnologii. 2022. No. 4 (40). Pp. 81-91. (rus)

16. Elghaish F., Matarneh S.T., Edwards D.J., Rahimian F. P., EI-Gohary H., Ejohwomu O. Applications of
Industry 4.0 digital technologies towards a construction circular economy: gap analysis and conceptual framework.
Construction Innovation. 2022. Pp. 1-31.

17. Sacks R., Girolami M., Brilakis I. Building Information Modelling, Artificial Intelligence and Construction
Tech. Developments in the Built Environment. 2020. Vol. 4. Pp. 1-9.

HNudopmauus 06 aBrope:

AnexkcaHuH Anexkcanap BsuecaaBoBuy

OI'bBOY BO «HauuonaneHbll HccnenoBaTenbckuii MOCKOBCKMI TOCYApCTBEHHBIN CTPOMTENBHBIA YHUBEPCHTETY,
r. Mocksa, Poccus,

KaHAUIAT TEXHUYECKUX HayK, JOIEHT, TOIEHT KadeIpsl TEXHOJIOTHH, OPTaHN3AINH U YIIPABICHUS B CTPOUTEIBCTRE.

E-mail: statpubl@mail.ru
Information about author:

Aleksanin Aleksandr V.

National Research Moscow State University of Civil Engineering, Moscow, Russia,

candidate in technical sciences, docent, associate professor of the department of technology, organization and
management in construction.

E-mail: statpubl@mail.ru

N 4 (108) 2023


mailto:statpubl@mail.ru
mailto:statpubl@mail.ru

CrpouTebHble MATEPUAJIBI M TEXHOJOTUH

V]IK 69+69:658+69.057(08) DOI: 10.33979/2073-7416-2023-108-4-138-148

B.®. MYILIAHOB?, A.M. IOI'OB!

'®I'BOY BO «JlonOacckas HAIIMOHAIBHAS aKaJIEMUs CTPOUTEIIBCTBA U apXUTEKTYPhI», T. MakeeBka, Poccust

COCTOSAHHUE U OCHOBHBIE ITPOBJEMbI CTPOUTEJBHOT'O
KOMIUVUIEKCA JOHEIIKOU HAPOJIHOU PECIIYBJIUKHA

Aunomayua. Paccmompeno mexywee cocmosanue u OCHOGHblE NPOOIEMbl CMPOUMENLHO20
xkomnaexca Jouweykou Hapoonoii PecnyOnuxu, o00yclo6leHHble NpOYeccom uHmezpayuu 8
xossicmeennvlii - komniexc Poccutickoii  @edepayuu  na  cogpemennom  smane. Mamepuane
UCCe008AHUSL OCHOBAHbI HA AHAIU3E OesAMeIbHOCU CIMPOUIMETbHbIX Op2aHU3ayull pecnyonuku u
pesyabmamax HayyHou u npoexmuou oesmenvrocmu @I'BOY BO «[JOHHACA», sensowetics 6a3o60t
opeanusayuei Muncmpos /J[HP 6 sonpocax HayyHo-mexHuyeckou norumuku. Ilpugsedenst ceedenus oo
OCHOBHLIX ~ KOHYENMYANbHblX U  NPOEKMHbIX — pa3pabomkax, Onpeoeisiowux  O0esmeibHOCHb
cmpoumenvbHo2o Komniekca Ha onudcatuiyro nepcnekmusy. Cgopmynuposansl pexomeHOayuu,
HanpasienHvle Ha NPeoooeHIUe KPUSUCHBIX A8NEHUL 8 CIPOUMETbHOM KOMNIEKce.

Knrouesvie cnosa: meppumopudjilbHoe Nnianuposdanue, cmpoumelbCmeo, pPeKOHCMPYKUYUAL,
KanumaivbHbulil PeMOnNm, HopmamueHoe obecneuerue cmpoumeibecmed.

V.F. MUSHCHANOV*, A.M. YUGOV*
'Donbass National Academy of Civil Engineering and Architecture, Makeyevka, Russia

STATE AND MAIN PROBLEMS OF A CONSTRUCTION
COMPLEX OF THE DONETSK PEOPLE'S REPUBLIC

Abstract. The current state and main problems of the construction complex of the Donetsk
People's Republic caused by the process of integration into the economic complex of the Russian
Federation at the present stage are considered. The research materials are based on the analysis of the
activities of the construction organizations of the republic and the results of the scientific and design
activities of the FSBEI HE "DONNASA", which is the basic organization of the Ministry of
Construction of the DPR in matters of scientific and technical policy. Information is provided on the
main conceptual and design developments that determine the activities of the construction complex in
the near future. Recommendations aimed at overcoming the crisis phenomena in the construction
complex are formulated.

Keywords: territorial planning, construction, reconstruction, major repairs, regulatory
support of construction.
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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 OOBbemM MaTepHwamna, MpeAsaraeMoro K MyOJUKalMy, U3MEPSETCs YMCIOM 3HAKOB C Y4EeTOM MHpOOeNoB.
Pexomennyemslit 00bem ctateii: ot 15000 10 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; ab3arHbiil otcTyn — 1,25 oM, mpaBoe moie —
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 omgHoM cOopHHKE MOXET OBITh OIyOJMKOBaHA TOJBKO 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 pPEAAaKUIMOHHOW KOJUIErMed BHOBb. JlaToil mpeacTaBlieHHs
MaTepuaa CYNTaeTCs 1aTa MOCTYIUICHNS B PeJaKIN0 OKOHYATEIFHOTO BapHaHTa HCIIPABICHHOW CTAThH.

e AHHOTaMM BCEX NYOIUKYEMBIX MAaTepUalIOB, KIIOYEBBIE CIIOBA, WHpOpMaLus 00 aBTOpax, CIUCKU
JIUTEpaTypsl OYAYyT HAXOAUTHCS B CBOOOJHOM JOCTYIE Ha caiiTeé COOTBETCTBYIOIIETrO JKypHalla M Ha caiire
Poccuiickoii HayuHO# 31ekTpoHHON OubnroTekn — PYHOB (Poccuiickuii MHIEKC HAYYHOTO LIMTHPOBAHMUS).

B TekcTe cTaThbu HE PEKOMEHYETCS IPUMEHSITH!

- 000pOTHI pa3rOBOPHOM peuH, TEXHUINU3MBIL, TPO(PeCCHOHATN3MBI;

- s OIHOTO M TOTO JK€ IOHSTHUS Pa3iWYHble HaydHbIE TEPMMHBI, OJIM3KHE IO CMBICTY (CHHOHHUMBI), a
TaKKe WHOCTPaHHBIC CJIOBA U TEPMUHBI TIPY HAJTMYMH PaBHO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

- NIPOHM3BOJIBHBIE CIIOBOOOPA30BAHUS;

- COKpaleHHs CJIOB, KPOME YCTAaHOBJIEHHBIX MpPaBUIaMU PYCCKOW opdorpadun, COOTBETCTBYIOIIMMHU
CTaH/IapTaMHU.

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

O0s3aTebHbIC 3JICMEHTDI:
- 3aryiaBue (Ha PYCCKOM M aHIJIMICKOM fI3bIKe) MyOJIMKyeMOro Marepuaia JOJDKHO ObITh TOYHBIM M
€MKHM, CJIOBa, BXOJIIME B 3arjlaBHe, JOJDKHBI OBITH SICHBIMH CaMM IO ce0e, a He TOJbKO B KOHTEKCTE;
cienyeT u30eraTh CIOKHBIX CHHTAKCHUYECKHMX KOHCTPYKIIMH, HOBBIX CJIOBOOOpAa3OBaHHWN M TEPMHUHOB, a
TaKXe CJIOB Y3KONpo(hecCHOHaTBFHOTO U MECTHOTO 3HAUCHHS;
- aHHOTauusi (HA PYCCKOM M aHIVIMICKOM s3bIKe) KpaTKO ONMCHIBAET OOBEKT HCCIEI0BAHUS,
MOTHMBAlIUI0O K TIPOBEJIEHHUIO HCCIENIOBaHMs, pe3yJabTaThl HCCIENIOBaHUS (PEKOMEHAyeTCsl YKa3bIBaTh
KOHKPETHBIE pe3yNbTaThl W 3aBUCHUMOCTH, IIOJIyY€HHBIE B WCCIIEJOBAHWH), BBIBOABI (KPaTKO);
pexkomenryembrit 00beM — ot 200 o 250 cros;
- 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 MaTepuara, J0CTaTOYHO 5-10 KII0UeBBIX CIIOB.
- CIHCOK JIMTePaTyphl, HA KOTOPYIO aBTOP CCHUIACTCS B TEKCTE CTaThU; PEKOMEHAYEMbIil 00beM CIUCKa
JTUTEepaTypsl — He MeHee 20 HCTOYHUKOB.

B nndopmannu 06 aBropax pekomenayercs ykassiBatb ORCID, Scopus ID u SPIN-koza, nprcBoeHHBIH B
PUHILI.

Penakius He B3WMaeT TUIaTy C aBTOPOB 3a MOATOTOBKY, PEIIEH3UPOBAHHE W Pa3MEUICHHE B OTKPHITOM
JIOCTYTIE CTaTEH.

[IpaBo ucnonp30BaHUs MPOU3BEECHUN MTPEJOCTABICHO aBTOPaMHU Ha OCHOBaHMH 1I. 2 cT. 1286 YerBepToit
yactu ['paxxtanckoro Kogexca Poccuiickoit @enepanuu.

C nosHoii Bepcueii TpedoBaHMIl K 0(popMIIEHHIO HAYYHBIX CTaTel
Brbl Mo:xeTe 03HAKOMUTHCA Ha caiiTe https://construction.elpub.ru/jour/index
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