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B.H. TPABYII - JAYPEAT 'OCYJJAPCTBEHHOW NPEMUN
POCCHUMCKOM ®EJEPAIIMA B OBJIACTH HAYKHW ¥ TEXHOJIOT U

I'mybokoyBaxkaembiii Bimagumup Uinbua!

Penakuuss wu  uneHsl pexakosuieruu  okypHana «CTpPOMTENBCTBO U PEKOHCTPYKLIHS
no3apasisaoTr Bac ¢ mpucyxaenuem ['ocynapctBenHod npemuu Poccuiickorn depepanuu B
oOmactn Haykn W TexHomoruid 2021 3a 3aciiyrd MHpPOBOTO YpPOBHS B YHHUKaJIbHOM BBICOTHOM
CTPOUTENIbCTBE, 00ECIIEUEHHbIE CUCTEMHBIMU JOCTH)KEHUSIMU YYEHOTO B Pa3BUTHHM CTPOMUTEIbHBIX
HayK M T€XHOJIOTHil B Poccum.

{

Tanant ydeHOro, NMPUHIMIHMAIGHOCTH M BBICOKHH NPOGECCHOHAIN3M IO3BOIMIN Bam
I0OMBaThCA 3HAUYMMBIX YCIIEXOB B HAy4YHOW JEATENBHOCTH, a BKJIAJ B Pa3BUTHE BHICOTHOTO
CTPOUTEIHCTBA B MHPE CIIOKHO MEPEONCHNUTh. BBI, O CyTH, SBISETECH INIaBHBIM KOHCTPYKTOPOM
YHUKQJIBHBIX CTPOUTEIILHBIX O0BEKTOB CTPAHBI.

Bbl aBTOp H3BECTHBIX HIMPOKOMY KpPYry CIIEHUAINCTOB HAyYHBIX TPYAOB, MAaTEHTOB,
HAllMOHAIBHBIX HOPMATHBHBIX JOKYMEHTOB IO CTPOUTEIBHBIM KOHCTPYKLUSM, 3JaHUSM U
COOPY)XEHHSIM, aBTOpP BBIAAIOMIUXCS OOBEKTOB, CPEOH KOTOPBIX JECATKH PpeaM30BaHHbBIX
YHUKaJIbHBIX MNpOeKToB - OcraHkuHckas Oamnsa, MockBa-Cutu, Moct barpatnon, a Taxxke
3HakoBble 00bekThl B CankT-IletepOypre, I'poznoMm, Coun, Ye, Hyp-Cynrtane, OTKpbIBIINE HOBYIO
CTpaHMIly B MCTOPUHM POCCUICKOIO BBICOTHOTO CTPOMTEILCTBA. JTH 31aHUS ObUIM CO3JaHbl NPHU
Barmiem HenocpeaCcTBEHHOM y4acTHUH U CTAIM APKUMU CUMBOJIAMH HOBEHIIEH UCTOPUU OTPACIIH.

IIpu Bcelt cBoel KOJIOCCATBHOM 3aHATOCTH BBl HAXOJHUTE BPEMs JUIsl aKTUBHOTO Y4acTHs B
paboTe peakosieruil psjia KypHaJIOB, B MX YWCIIE W HAIlleM JKypHasle, BpeMs Jjsl MOJArOTOBKU
JOKTOPAHTOB, aCIMPAHTOB M MHXEHEPOB B psAJ€ BY30B CTpaHbl. Bamm jekiuu Bcerja BhI3BIBAIOT
OTPOMHBIN MHTEpeC He TOJIbKO Yy CTYIEHTOB, aClMpPaHTOB M IpernojaBaresied, HO M Yy IIHUPOKOH
MH)XEHEPHO 00I11eCTBEHHOCTH.

XKenaem Bam 100poro 3710poBbs, pean3aliy IUNIAHOB U HOBBIX HAYYHBIX JOCTHKEHHMH BO
Bcex Bammx HaumHaHusax Bo Omaro Poccuiickoro rocynapcrtBa M OTE€UECTBEHHOM CTPOUTEIHHON
Hayku!



TEOPUS1 UH)KEHEPHbIX COOPY)XEHNM.

CTPOUTEJIbHBIE KOHCTPYKLNN

V]IK 624.012.45 DOI: 10.33979/2073-7416-2022-101-3-4-13

C.A. BYJIKUH!
13A0 «"OPITPOEKT», r. Mockaa, Poccus

PACYET CJOXHOHANPSI)KEHHOM KEJE30OBETOHHOM BAJIKHA
KOPOBYATOI'O CEUEHUS

Annomayun. B cmamve paccmampueaemcs: pacuemuas Mooeib CLONCHO20 CONPOMUBTICHUs
JHCeNe300eMOHHbIX KOHCIMPYKYULL KOpOoOUamozo ceuenus, UCHbIMbleAIoWUX CoeMecmHoe oeticmeue
U32UOAIOWUX U KPYMAUUX MOMEHMO8, NPOOOJIbHbIX U NONEPEUHbIX CUTL 8 CIAOUU NOCIe 0OPA3068aAHUsL
NPOCMPAHCTNEEHHBIX MPEUJUH.

Pacuemnas modens noszeonsiem yuumvleamv 6ce OCHOBHbIE GHEWIHUE B030elicmeus OJis
JHCeNe300eMOHHO20 CIMEPICHEB020 DNIEMEHMA KOPOOUamo2o npsamoy2onshoco cevenus: kpymswuil (T) u
uzeubarowuii (M) momenmol, nonepeunyio (Q) u mnpooorvuyro (N) cunel. Ilpu smom Oeiicmsue
Kpymsuje2co MOMEHMA U HONEPEeuHOU CUlbl CBOOUMCS K OCUCMmEU0 NOMOKA KACAMENbHbIX CUTL NO
NPSAMOY2ONbHOMY KOHMYPY CeUeHUs.

Knrwouesvle cnosa: sicenezobemon, baika, kopobuamoe cevenue, Kpyienue, uzud, npoooivhas
U NONePeuHast CUNbl.

S.A. BULKIN!
1ZA0 «GORPROJECT», Moscow, Russia

CALCULATION MODEL OF REINFORCED CONCRETE BOX GIRDER
UNDER COMBINED TORSION, SHEAR AND BENDING

Abstract. The article provides a calculation model of the complex resistance of reinforced
concrete box-section structures on the combined action of bending and torsional moments, longitudinal
and shear forces after the formation of spatial cracks.

The calculation model allows taking into account all the main external influences for a
reinforced concrete element of a box rectangular cross section: torsional (T) and bending (M) moments,
shear (Q) and longitudinal (N) forces. In this case, the action of the torsion and the shear force is
reduced to the action of the flow of tangential forces along the rectangular contour of the section.

Keywords: reinforced concrete structures, beam, box cross section, torsion, bending,
longitudinal and shear forces.

© Bbyaxun C.A., 2022
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E.B. JOMAPOBA?

1®Irb0Y BO «HanmoHanbHbIN HCCIen0BaTeENbCKIA MOCKOBCKUI TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBEPCHTET,
r. MockBa, Poccus

BJIUSAHUE ITOJIBYUECTHU HA HAITPAXKEHHO-IE®@OPMUPOBAHHOE
COCTOSIHUE KEJE30BETOHHBIX MHOI'O9TAKHBIX 3JAHUM

Annomauyus. Ilpu onumenvrHom Oeticmeuu Hacpy3Ku 6 bemone u Jcele306emone npoucxooum
Hapacmanue Heynpyaux oegpopmayutl, Ymo Ces3aH0 ¢ Noa3yyecmvlo bemoua. Baskocmuvle ceoticmea
00020 bemoHa OnpedeNiomcs  e2o0  Mepou  NOJ3yHecmu U KOdpuyuenmom  noA3yHecmu.
Cospemennvie npocpamMMHble KOMNJIEKCbl NO3BOJSION NPOBOOUNTb PACYUEM COOPYICEHUN C YY4emom
peonoecuueckux ceovicme bemona. /{na ananusza H/[C MHO209madicHo20 30anus ¢ y4emom OAUMeIbHO20
Odepopmuposanuss b6emona 6wl npouseeden pacuem 45-3madcHoil MoOenu KApKACHO20 30aHUS.
Xapaxmepucmuru nonzyvecmu 6emona 3adasanucy no Eurocode 2. Pe3ynsmamul paciema noxasanu,
umo nonzyHecmv OemoHa npu e2o OAUMENbHOM 0eoPpMUPOBAHUU NPUBOOUM K NepepacnpedeneHuro
YCUnuti 8 91eMeHmax 30aHusl, Hapacmanuio nPocubos NEPeKpLlMuil U Y8eaudeHUio nPoO0IbHO20 Uz2uba
BHEYEHMPEHHO-CHCAMBIX IleMeHmos. [Ipoeeden cpagnumenbHblll aHAIU3 KOIPHUYUEeHMOo8 noasyyecmu
svicokonpounvix bemonos no Eurocode 2 u CII 63.13330.2018, komopuiii noxasan HeodxXo0uMocmo
OKCNEPUMEHMANIbHO20 UCCAe08anus 3HadeHull, ykazauuvix 6 CII 63.13330.2018 e6udy eounoco
Kkoappuyuenma o bemonos knacca B60-B100.

Kniouesvie cnosa: oegopmayuu nonzyuecmu, Kodpuyuenm nonzyuecmu, HANpAXCeHHO-
Odehopmuposannoe cocmosinue, OIUMeENbHOE 0eliCmaue Hazpy3Ku.

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

INFLUENCE OF CREEP ON THE STRESS-STRAIN STATE OF
REINFORCED CONCRETE MULTISTORY BUILDINGS

Abstract. With long-term action of the load in concrete and reinforced concrete, an increase in
inelastic deformations occurs, which is associated with the creep of concrete. The viscous properties of
any concrete are determined by its measure of creep and creep coefficient. Modern software systems
make it possible to calculate structures taking into account the rheological properties of concrete. To
analyze the stress-strain state of a multi-storey building, taking into account the long-term deformation
of concrete, a 45-storey model of a frame building was calculated. The creep characteristics of concrete
were set according to Eurocode 2. The results of the calculation showed that the creep of concrete
during its long-term deformation leads to a redistribution of forces in the building elements, an increase
in floor slab deflections and an increase in the buckling of eccentrically compressed elements. A
comparative analysis of the creep coefficients of high-strength concretes according to Eurocode 2 and
SP 63.13330.2018 was carried out, which showed the need for an experimental study of the values
specified in SP 63.13330.2018 due to a single coefficient for concretes of class B60-B100.

Keywords: creep deformations, creep coefficient, stress-strain state, long-term effect.
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OCTATOYHBIE JE®OPMALNU BETOHA KEJIE3OBETOHHbBIX
JJJEMEHTOB IIPU HUK/ITMYECKOM 3AMOPA’KUBAHUU U
OTTAUBAHUU

Annomayun. Onvimvl N0 UCCICO08AHUIO  GIUAHUS  YUKIUYECKO20 3aAMOPANCUBAHUS U
ommaueanus ([[30) na noeedenue 6Gemona nokaszvlearOm, uymo 6 OemoHe Npu B030eUCMEUU
OMPUYAMETbHbIX — MeMnepamyp  HaAOmooaemcsi pocm — OCMAMOYHbIX — deopmayuili 6  eude
decmpyKkmueHo20 pacuiupenus bemona. /Jo Hacmoswje2o pemeHi Maio uU3y4eHHbIM OCIMAemcs BONPocC
GIUSAHUSL  NPOYEHMA APMUPOBAHUSL  JICENe300eTMONHBIX  DNEMEHMO8 HA  GeIUHUHY  OCMAMOYHBIX
Odeghopmayuil pacuupenus OemoHa 8 3a6UCUMOCIU OM €20 HANPSJICEHHO20 COCMOSAHUS (PACmAdICEHUe,
coicamue). B uacmuocmu, HACKOILKO apmMamypa 3aMeoisiem pasgumue 0ecmpyKmueHbiX Npoyeccos 6
bemone, a UMEHHO YMeHblaem OCMAamouHvle deopmayuu e20 pacuuperus npu 3HAKONePeMeHHbIX
MeMNepamypHuIxX 6030€tiCMGUSIX.

Lenvio Oannoii pabomvl 567810Ch IKCHEPUMEHMATIbHOE UCCICO0068AHUE GIUSHUSL NPOYEHmMA
apmMuposanus Ha ocmamoumvie Oehopmayuu 6emoua dHcene300emonHbIX INEMEHMO8 6 YCAOBUSIX
3HAKONEPEeMEHHbIX MeMnepamyp.

B kauecmee onvimuwlx 00pazyos ObLiu NpuHsAmMbl OEmMOHHbBlE U JiCeNe300emOonHble NPU3Mbl
pasmepom 10x10x40 cm. Ilpu smom eapvuposancs npoyenm apmuposanus (0,0 %; 0,5 %; 1,13 %;
2,54 %) u ypoeenv nacpysxcenus oopasyos (0,0, 0,3; 0,7).

B pezynomame ucnvimanuii onvimuulx 06pazyoe ObLiu NOLYHEHbl OCMAmMOYHble dedopmayuu
pacuupenust 6emona 8 YCI08UsX YUKIUYECKO20 3amopadcueéanusi u ommausanus.. Ha ocnoeanuu
NOIYUEHHBIX Pe3YIbMamos npediodiceHbl popmynvl 0 pacyema ocmamoynvix oegopmayuii 6emona
JHCeNe300eMOHHBIX INEMEHMO8 8 YCIOBUSIX 3HAKONEPEMEHHIX MEMNEPAmyp, YYumleaiowjue npoyenm
aApMUPOBaHUSL.

Knrouegvle cnosa: yuxkiuueckoe 3amopadcusanue u ommausanue, 0ecmpyKmugHvle npoyeccyl,
OemoH, npoyenm apmuposanus, ocmamoyHvie 0ehpopmayull, ypo8eHs HASPYHCEHUA.

A.D. ISTOMIN?, V.A. PETROVA?
!Moscow State University of Civil Engineering, Moscow, Russia

PERMANENT DEFORMATIONS OF CONCRETE OF REINFORCED
CONCRETE ELEMENTS DURING CYCLIC FREEZING AND THAWING

Abstract. Experiments on the study of the effect of cyclic freezing and thawing (GCS) on the
behavior of concrete show that in concrete, when exposed to negative temperatures, there is an
increase in residual deformations in the form of destructive expansion of concrete. Until now, the
question of the influence of the percentage of reinforcement of reinforced concrete elements on the
magnitude of residual deformations of concrete expansion depending on its stress state (stretching,
compression) remains little studied. In particular, how much reinforcement slows down the
development of destructive processes in concrete, namely reduces the residual deformations of its
expansion during sign-variable temperature effects.

The purpose of this work was an experimental study of the effect of the percentage of
reinforcement on the residual deformations of concrete of reinforced concrete elements under
conditions of alternating temperatures.

Concrete and reinforced concrete prisms with a size of 10x10x40 cm were adopted as
prototypes, while the percentage of reinforcement varied (0.0 %; 0.5 %; 1.13 %; 2.54 %) and the level
of loading of samples (0.0; 0.3; 0.7).

© Ucmomun AL, [lemposa B.A.., 2022
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As a result of testing of prototypes, residual deformations of concrete expansion were obtained
under conditions of cyclic freezing and thawing. Based on the results obtained, formulas are proposed
for calculating the residual deformations of concrete reinforced concrete elements under alternating
temperature conditions, taking into account the percentage of reinforcement.

Keywords: cyclic freezing and thawing, destructive processes, concrete, percentage of
reinforcement, residual deformations, loading level.
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MOJATJIUBOCTH BEPTUKAJIbHBIX CBSI3EN CJIBUT'A
IMAHEJIBHBIX 3JIAHUI

Almomamm. Ilooamausocmos BEPMUKATIBHBIX CMbIKOB  NAHE/IbHbIX 30anull  s6/15emcs

HeoOX00UMbBLM DJIEMEHMOM MAMEMAmu4eckux mooenei Hecywux cucmem. Onpedenenvl nooamiugocmu
OOHOMUNHBIX cés3ell, pabomarowux Ha cosue. Hcnonv306anuce >KCnepuUMeHmANbHbie OaHHble U
Hopmamuenas — aumepamypa.  Cywecmsyiowas —HOpMamugHas 6a3a U IKCHePUMEHMANbHbIE
UCCNIeO0BAHUSL NPUBOOSM K CYUWECMBEHHOMY pa3opocy NoOAmaueoOCmu 6EPMUKATIbHBIX  CEA3el,
pabomatowux Ha cogue. Ceazu muna ceapKu 3aKIAOHLIX Oemanetl, apMUpO8anHble WNOHKU O0ObIYHO
pabomaiom & ynpyeou 001ACMU, NPUMEHeHUe OUASPAMM O0ePOPMUPOSaHUs 0aem BO3IMONCHOCb
yuecmb 0cobeHHOCMU PAGOmMbl CIMBIKOGbIX COCOUHEHUN, MPewuH000PaA308anUe, HEIUHEHYI0 pabomy

npu

CJIOJACHBIX HACPYHCEHUAX. TTooamausocme CMbIKOB onpedeﬂ}maCb no 0ua2panwaM

Odehopmuposanusicosue - nepemewgenue. Illapamempul, 3an02iCcennble 8 PACHEmMHYIO OUCKDEMHO-
KOHMUHYAIbHYI0 MOOeb HeCcyujeti CUcmemvl 30aHuUs npu CMAaHOapmHOM CMAMUYeCcKOM HA2PpYICeHUU,
onpeodeensl YUCTIEHHLIM MOOEIUPOBAHUEeM C UCHOIb306AHUEM NPOSPAMMHO20 Komniekca. B cmamve
npousgedeHo Ha Npumepe KOHKpemHoU cepuu naueivHvix 30anutli [1-44 cpasuenue nanpsicenno-
0ehopmupoano2o cocmosnus Npu pasiuyHblx 3HaueHusx nodamaugocmu. llpusedenvl ycunusi 6

NauHensix 30aHusAU np02u6bl 6 3A6UCUMOCMU OM NOOAMAUBOCINU CEA3€ll COBUSA.

Knrwuesvle cnosa: xpynnonaneivHvie 30aHUsL, C6A3U CO8U2d, NOOAMIUBOCb  CEs3€ll,

CINbIKOBbIE COCOUHEHUS.

V.A. LYUBLINSKIY?
!National Research Moscow State University of civil engineering, Moscow, Russia

PLIABILITY OF VERTICAL SHEAR BONDS OF
PANEL BUILDINGS

Abstract. The pliability of dense joints of panel buildings is a necessary element of

mathematical models of load-bearing systems. The malleability of the same type of connections working
on the shift is determined. Experimental data and normative literature were used. The existing
regulatory framework and experimental studies lead to a significant variation in the pliability vertical
joints working for the shear. Connections such as welding of embedded parts, reinforced dowels usually
work in the elastic region, but the use of deformation diagrams makes it possible to take into account
the peculiarities of the work of butt joints, cracking, nonlinear work under complex loads. The
malleability of joints was determined by the shear-displacement deformation diagrams. The parameters
embedded in the calculated discrete-continuum model of the building's load-bearing system under
standard static loading are determined by numerical modeling using a software package. The article
uses the example of a specific series of panel buildings P-44 to compare the stress-strain state at
different values of compliance. The forces in the panels of the building and deflections depending on the
pliability of shear joints are given.

Keywords: large-panel buildings, deformability of connections, shear bonds, butt joints.
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HOPMUPYEMBIE JTE®@OPMAILIMOHHBIE MOJAEJIA 11O PACYETY
TPEIIMHOOBPA3OBAHUA KEJIE3OBETOHHBIX KOHCTPYKIUH

Annomayusn. B uccredosanuu npogooumcst noopoOHbll AHAIU3 NPUMEHEHUS HOPMUPYEMbIX
Odehopmayuonnvix Mooeell 6 Yesax NPaAKmuYecko20 blYUCIeHUsL MAKOU PACHeMHOU XaPaKmepucmuKi,
KaK mpewuHoCmouKoCns y i#cesle300emMoHHbIX leMeHmos. [ meopemuueckoil npoeepKku 3HAYeHUl
MOMEHMA MPeuuHo00pPaA306aHUsL UCRONL3YEeMCs 084 MEMoOd pacuemd, OCHOBAHHBIX HA NPUMEHEHUU
VAPY2ONIACIMUYECK020 MOMEHMA CONPOMUBTEHUsL CEeHeHUS. U HENUHEUHOU 0epOopMAYUOHHOU MOOe.
Taxoice npumensiemcs: CPASHUMENbHbI AHAAU3 PACYEMHbIX 3HAYEHUN ¢ OIKCHEPUMEHMANbHbIMU
OAHHBIMU.

B xo00e meopemuueckux ucciedosanus MOMEHMAa MpewuHo0OPA306aHUsL C UCHOb308AHUCM
OAHHBIX MEMOOUKCOCNAHbL U AHAUZOM IKCHEPUMEHMANIbHBIX OAHHbIX COCNAHbl CAedylouue 8bl0ObL.
Pacuemnoe 3nauenue 8 npoyecce RPUMEHEHUS YIPY2ONIACHMUYECKO20 MOMEHMA U O8YXJIUHEHHOU
ouazpammvl  COCMosiHUsL Oemona He npesvlutaen IKCNEPUMEHMAIbHble U 001d0iom 3anaAcoM 6
npeodenax 10%.

Kniouesvie cnosa: momenm  mpewunoo6pazosanus,  YnpyeoniacmuyecKutl.  MOMEHM
COnpomueienusi  cewenusi,  Jcene300emonnas  OanKd,  NPAMOY2OIbHOe — CedeHue,  HelUHeuHds
Odehopmayuonnas Mooennb, OUAPaAMMAa COCOSHUSL OEMOHA.

M.V. MORGUNOV?, D.A. MASLOV!
!Bryansk State Engineering Technological University, Bryansk, Russia

NORMALIZED DEFORMATION MODELS FOR THE
CALCULATION OF CRACKING OF REINFORCED CONCRETE
STRUCTURES

Abstract. The study provides a detailed analysis of the application of normalized deformation
models in order to practically calculate such a design characteristic as crack resistance in reinforced
concrete elements. For theoretical verification of the values of the moment of cracking, two calculation
methods are used, based on the application of the elastic-plastic moment of cross-section resistance and
a nonlinear deformation model. A comparative analysis of calculated values with experimental data is
also used.

In the course of theoretical studies of the moment of cracking using these techniques, the
following conclusions were made and the analysis of experimental data was made. The calculated value
during the application of the elastic-plastic moment and the two-line diagram of the state of concrete
does not exceed the experimental ones and has a margin of 10%.

Keywords: cracking moment, elastic-plastic moment of cross-section resistance, reinforced
concrete beam, rectangular cross-section, nonlinear deformation model, concrete state diagram.
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A.JI. HEB3OPOB!

I®rAOY BO «Cesepuslii (ApkTrueckuil) (enepanbHblii ynusepcureT um. M.B. JlomoHOCOBaY,
r. Apxanrenbck, Poccust

®AKTOP BPEMEHH B 'EOTEXHUYECKOM ITPOEKTUPOBAHUHA
C UCITIOJIB30BAHHUEM BIM-TEXHOJIOT'YHA

Annomayusn. Pacnpocmpanenue BIM  mexnonocuu Ha 6ecv JHCUSHEHHBIU YUKI 30AHUS
603MOJICHO UL 6 MOM ClyYde, eCiu MOOelb YYUmvléaem UsMeHeHUue CEOUCmSE MAamepuaios 60
epemenu. B omauuue om co30amnHbix 4en08eKOM CMPOUMETbHIX KOHCIMPYKYUL, 001a0arowmux 6noJHe
OnpedeneHHbIMU  CBOUICMBAMY, ZPYHMAM OCHOBAHUSL NPUCYIA HEOOHOPOOHOCMb U UBMEHUYUBOCTD
xapaxmepucmuk. Ceolicmeéa 2pyHmos, makue Kak, CIHCUMAEMOCMb U CONPOMUBIEHUe CO8UZY,
UBMEHAIOMCL MO0  B030€liCEUeM HA2PY30K Om 30aHUsl, CE30HHO20 NPOMEP3AHUA-OMMAUBAHUS,
UBMEHEHU GNANCHOCIU U Opyeux (hakmopos. B ocHosanuu mozym pazeueamuvcst CKpulimbie, MeOeHHO
passusarowuecs 2eono2udeckue npoyeccol. bonee mozo, nexomopule xapaxmepucmuxu, HeoOX0O0UMbie
01 NPOcHO3d, HANpUMep, OTUMENbHOU 0CAOKU, 00YCNIO0GIEHHOU KOHCOMUOAyUel, pacmeopeHuem uiu
PAa3NodceHUeM Yacmuy pyHma, subpayueli He 6ce20a onpeoeisiomcs Npu CMaHOapmHbIX U3bICKAHUSIX.
Omu  xapakmepucmuxu ciedyem eepupuyupogamv no OAHHLIM HAOMOOEHUll HA 00bEeKmax
cmpoumenbcmed.

T'eomexnuueckue Mooenu, UCNOIL308ANHUE KOMOPLIX NPEONONAAENCs 8 medeHue ONUMENTbHO20
8pemeHuU, OO0JINCHbL CO30A8aMbCsi He OISl OMOEAbHbIX CIPOUMENIbHbIX NIOWAO0K, a Olsl Meppumoputl
KPYHHbIX NpeOnpusimutl, 20p0008 Ul 20POOCKUX PAUOHO8 € OOHOMUNHBIMU 2e0J102UHeCKUMU
yenosusmu.  Llupokomy — énedpenuto  MOOeIUpo8anus OO0NNCHA — NPeOUecmsosams  NO020MO6KA
COOMBEMCMBYIOWUX  CINAHOAPO8, NPOSPAMMHO20 0Decneyenuss U HOPMAMUBHBIX OOKYMEHMO8,
onpedensiouux 00SI3aHHOCMU U NPABA U3LICKAMENbCKUX U NPOEKMHbIX OPeAHU3AYULL, UHBECIOPO8 U
AOMUHUCIPAYUYU MYHUYUNAIUMEMOS, GKII04Asi NPAGo COOCMBEHHOCMU HA OaHHble UCCAe008AHUL
2PYHMOS.

B kauecmee npumepa obcyscoaromes  eeomexnuueckue npobremvl 2. Apxaneenvcka.
OcHosHbIMU (hakmopamu, KOmopwvle ciedyem YYumvléams npu MOOeIUPOSAHUY 2e0N02UHECKOU Cpedbl
20p00a, AGIAIOMCL: HATUYUe MHO2OMEMPOBLIX OMILONCEHUL MOPPDA U MOPCKUX ULOB, OCAOKA KOMOPbIX
6 OCHOBAHUU COOPYIICEHUIl He CMAOUIUZUPYEmCsl 8 meyeHue Oecamuiemuil, a maxodice Ce3aHHble C
NPOKAAOKOU Openadceil U KorbMamayuei OpeHad’CHbIX QUuibmpos KonebdaHust yposHsi 2PDYHMOBbIX 600.

Knrwouessle cnosa: ungopmayuonnoe mooenuposanue 30anuii (BIM), ceomexnuueckas mooenw,
UHIICEHEPHO-2e0NI02UYecKUe USLICKAHUA, 0CA0Ka SPYHMA.

A.L. NEVZOROV!
'Northern (Arctic) Federal University named after M.V. Lomonosov, Arkhangelsk, Russia

TIME FACTOR AT THE GEOTECHNICAL BIM DESIGN

Abstract. The information model spreading throughout all lifetime of a building has to take
into consideration the changes in the materials properties over time. Unlike the man-made structures
with the well-defined properties, the soils are characterized by heterogeneity and variability of
characteristics. The soils properties, such as a compressibility and a shear strength, are changed due to
building loads, seasonal freezing-thawing processes, water content variations and other factors. The
latent, slowly developing geological processes can take place at the ground. Moreover, some soils
properties used for prediction, for example, a long-term settlement caused by a secondary
consolidation, dissolution or decomposition of soil particles, vibration are not always determined by
ordinary surveys. These properties should be verified in situ observation.

The geotechnical information models, the use of which is expected for a long time, should be
created not for separate building sites, but for the territories of large enterprises, cities, or urban areas

© Hegzopos A.JI., 2022
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with the same type of geological conditions. This work should be preceded by the development of the
technical standards, software and documents defining the responsibilities and rights of survey and
design companies, investors, and municipal administrations, including the ownership of soil survey
data.

As an example, the geotechnical challenges of the Arkhangelsk city territory are discussed. The
main factors that should be accepted in model are following: the presence of multi-meter peat and soft
clayey soils deposits, the settlement of which has not stabilized for decades, as well as fluctuations of
the groundwater level caused by the setting up of drainages and clogging of their filters.

Keywords: building information modeling (BIM), geotechnical model, engineering geological
survey, soil settlement.
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A.A. TPELIEB?, 10.A. 3ABBAJIOBA!

Tynbcknii rocynapcTeennblil yauBepeuTeT, T. Tyna, Poccust

JAE®OPMHUPOBAHUE KOJIBLHEBBIX OPTOTPOIIHBIX IIVIACTUH
CPEJHEHU TOJIIIWHBI U3 MATEPHUAJIOB, YYBCTBUTEJIBHbBIX K
BUAY HAIIPAKEHHOI'O COCTOAHUA

Annomauyusn. Paccmampusaemcst mooenb mMpexciouHOU KOAbYesou NIACMUHbL CPeoHell
momwyunsl. Ilpeononazaemces, ymo Hazpy3Ka Ha NAACMUHY NPUHAA PABHOMEPHO — pachpedenieHHou. B
Kayecmee onpeoensiiouux coOmHOueHUl bepymest YHugepcaibhble, NOCMpPOEHHble 8 HOPMUPOBAHHOM
MEH30PHOM NPOCMPAHCIBE HANPANCEHUL, CEA3AHHOM C 2IAGHLIMU OCIMU AHUZOMPONUU MAmMepuaid.
Hazpyska 6viia npumsama maxum o6pasom, 4mobvl npocudvl CpeOUHHOU NOBEPXHOCHIU NIACHUHbL
CUUMATUCH MATLIMU 1O CPABHEHUIO C ee MOIWUHOU. 3aKpensieHue Niacmunbl HeECMKoe no 6HEeUHeMY U
6HYMPEHHEMY KOHMYPAM.

Ilockonbky Hekomopvie OpmMoOmponHvie PAZHOCONPOMUBTAIOWUECS MAMEPUATbL NPOSBIAIOM
HEUHETIHYI0 3A8UCUMOCTb OehopmMayuil Om HANPsICeHUL, MAMePUaIbHble XapaKmepUCmuKy npuHsiml
6 6ude YyHKYUl Om UHMEHCUBHOCTU Hanpsidicenull. B pezyiomame nocmanosku Kpaesoil 3a0ayu owviia
paspabomana mamemamuieckas Mooensb OJisl AHAIUUPYEMO20 KIAcca 3a0ay, pednu308aHHAs 8 GUOe
YUCEHHO20 ANIROPUMMA UHMENPUMUPOBAHHO20 8 NAKem NPUKIAOHbIX npocpamm cpedvt Mathcad.

s pewenust cucmemvl paspewiaiowux OUDHepeHyuarbHblX YpasHeHull u3euba Koibyegbix
OpMOMPONHBIX WIACMUH UCHONb308ANCSH MEMOoO NEPEMEHHbIX NapamMempos YRpy20Cmu ¢ KOHeUHO-
PA3HOCMHOU annpoKkcumayuell 6mopo2o nopsoka MmoyHOCHU.

Kniouesvie cnosa: niacmuna, opmompomHie MAmepuavl, HANPAINCeHHO - 0eOpMUposanHoe
cocmosiHue, pasHoConpPOMUBIAeMoCb.

A.A. TRESHCHEV?, YU.A. ZAVYALOVA!
Tula State Univercity, Tula, Russia

DEFORMATION OF ANNULAR ORTHOTROPIC PLATES OF MEDIUM
THICKNESS MADE OF MATERIALS SENSITIVE TO THE TYPE OF
STRESS STATE

Abstract. Discusses a model of a three-layer annular plate of medium thickness. It is assumed
that the load on the plate is assumed to be uniformly distributed. The universal relations constructed in
the normalized tensor stress space associated with the main axes of the anisotropy of the material are
taken as the determining relations. The load was taken in such a way that the deflections of the middle
surface of the plate were considered small in comparison with its thickness. The fixing of the plate is
rigid along the external and internal contours.

Since some orthotropic materials with different resistance exhibit a nonlinear dependence of
deformations on stresses, the material characteristics are taken as functions of stress intensity. As a
result of the formulation of the boundary value problem, a mathematical model was developed for the
analyzed class of problems, implemented as a numerical algorithm integrated into the Mathcad
software package.

To solve the system of resolving differential equations of bending of annular orthotropic plates,
the method of variable elasticity parameters with a finite-difference approximation of the second order
of accuracy was used.

Keywords: plate, orthotropic materials, stress-strain state, different resistance.
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M.W. IINIIOB?, M.C. CEPTEEB?, M.C. JUCATHUKOB?, M.B. IVKUH?, C.U. POILIMHA®

1®I'b0Y BO «BrnaauMupckuil ToCyIapCTBEHHBIN YHUBEPCUTET MMERH Asekcanpa [ puropseBuda u Hukonas

I'puropresuua CtoneroBsixy», r. Bnaaumup, Poccus

COBMECTHOE JE®@OPMHUPOBAHUE KEJE30BETOHHOI'O PUT'EJIA

C KOJIOHHAMM B IOKPBITUHA OTHODTAKHOI'O
HNPOMBIIHIVIEHHOT' O 3TAHUSA

Annomauyusn. Pucenv nonepeunotl pamvl 0OHOIMAICHO2O NPOMBIMACHHO2O 30AHUS —
CMPONUTbHASL KOHCIPYKYUSL, NePEeKPbLeAIowdst NPoien, 8 MUnogoM peueHur onupaemcs Ha KOJIOHHbL
wapHupHo. B cepedune nponema eoznuxarom Oonvuiue uzsubarouue MOMeHmbl, NPONOPYUOHATbHBLE
K6aopamy npojiema, y8eaudueaiouue 6blComy icene300emonHo2o puzeis u 30anus 6 yeiom. B pabome
npeoaazaemcst JHeecmrKoe coeouHenue CmpoOnUIbHOU KOHCMPYKYUU ¢ HAOKPAHOBOU YACMbIO KOJIOHHbI,
sbizblBAIOWee nepepacnpedeienue ycuiul. B npumepe 5mo no3eonuno ymeHulUUums 6biCOmy ceyenus
grcene30bemonrnozo puzensi om 1.4 m 00 0.8 m u maccy om 28.8 m 0o 20.16 m. Ilpu smom & cepedune
nponema useubarouue momenmol ymenvuaucy om 2.35 MHm 0o 0.76, a maxcumanvHvle MOMEHMbI,
pasuvie 1.29 MHm, deticmgyiom na HebOIbwux no npomsdiceHHocmu yyacmxax oxkono onop. Ceuenue
HAOKPAHOBLIX yacmell KOJOHH HECKOJbKO YEeNUdUIOCh, HO 6 YeNOM peuieHue NOIYYUiocs 0oiee
IKOHOMUUHBIM U 6bICOMA NOKPLIMUs U 30aHUsl 6 yerom ymenvuunacy wa 0.6 m. Ilpocub 6 cepedune
nponema om naepysku 0.0209 MH/m cocmasun 0.0994 m npu npedeivho OONYyCMUMOM 3HAYEHUU
0.109 m.

Knrwowuegvle cnosa: Pucenv nonepeunoii  pamvl,  Ooabuienponremuvie  CMPORUNbHbIE
KOHCMPYKYUU, NepeKpulmue POMbIULIEHHBIX 30aHUI.

I.I. SHISHOVY, M.S. SERGEEV?, M.S. LISYATNIKOV?, M.V. LUKIN?, S.I. ROSCHINA!

VIadimir State University named after Alexander and Nikolay Stoletovs, Vladimir, Russia

JOINT DEFORMATION OF REINFORCED CONCRETE CROSSBAR WITH

COLUMNS IN THE COATING OF A SINGLE-STOREY INDUSTRIAL

BUILDING

Abstract. The crossbar of the transverse frame of a one-story industrial building is a truss
structure that overlaps the span, in a typical solution it rests on columns pivotally. In the middle of the
span there are large bending moments proportional to the square of the span, increasing the height of
the crossbar and the building as a whole. The paper proposes a rigid connection of the truss structure
with the crane part of the column, causing a redistribution of efforts. In the example, this made it
possible to reduce the cross-section height of the crossbar from 1.4 m to 0.8 m and the weight from 28.8
t to 20.16 t. At the same time, in the middle of the span, the bending moments decreased from 2.35 MNm
to 0.76, and the maximum moments equal to 1.29 MNm act on small sections near the supports. The
cross section of the crane parts of the columns increased slightly, but in general the solution turned out
to be more economical and the height of the coating and the building as a whole decreased by 0.6 m.
The deflection in the middle of the span from the load of 0.0209 MN/m was 0.0994 m with a maximum
permissible value of 0.109 m.

Keywords: Cross-frame crossbar, large-span rafter structures, floors of industrial buildings.
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®AH JUHb I'YOK?, T.A. MJIBIOIIEHKO?3, M.A. AMEJIMHA?
'HanmonanpHslii HccnenoBaTeabckuii MOCKOBCKHMIA FocyIapCTBEHHBIH CTPOMTENbHEINA YHHBEPCUTET, I. Mocksa, Poccus
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CUJIOBOE COITPOTUBJIEHME KEJIESOBETOHHbBIX KAPKACOB
MHOTI'OPTAKHBIX 3JJAHAN C KOCBEHHBIM APMUPOBAHUEM B
SAINPEJAEJIBHBIX COCTOAHUAX

Annomayusn. Ilpugsedenvi pesyibmamvl UCCIEO08AHUL  MOHOTUMHBIX  HCENe300eMOHHbIX
KapKaco8 MHO20IMANCHLIX 30AHUL U HCeNe300eMOHHbIX PaM, MOOEAUPYIOWUXx Gpasmenmol maKux
KapKacog 6 3anpeoeibHuiX COCMOAHUAX, 6bI36AHHBIX 0cOObLIMU 6030elicmseuamu. Paccmompeno osa
sapuanma apmuposanus puzenei pam: ¢ 080UHLIM APMUPOSAHUEM, 0becneyusaiowem pabomy puzensl
npu U3MeHeHUU 8 pame CUIOBbIX NOMOKO8 U COOMBEMCMBEHHO 3HAKA MOMEHMA, 8APUAHMA C OBOUHBIM
apmuposanuem u YCMAHOBKOU OONOTHUMENLHOZO KOCBEHHO20 APMUPOBAHUS 6 NPUONOPHBIX 30HAX
pueenei Ha 6cio evicomy cedenus. Ilepsuunvle u 8mopuuHble pacuemnvle cxemvl ObLIU NOCMPOEHbL C
UCNONL308aAHUEM 0OBEMHBIX KOHEUHBIX IeMEHMO8 0 DemOoHa U CINEPIHCHEBLIX INEMEHTNO8 APMAMYPbi.
Tonyyennvle pacuemuvie napamempsvi oeopmayuil, Kapmux mpewur u cxem paspyuwieHus pam ons
6cex 8apuaHmog conoCmagieHvl Mexcoy coooll U ¢ pe3yrbmamamy. UCHeIMaHuti Gusuieckux mooenet
IMUX KOHCMPYKYul. [is OYyeHKu GIUAHUA CMEUAHHO20 aPMUPOBAHUA HA npedeivHvle Oedopmayuu
cocamozo 6emona 6 3anpedenbHbIX COCMOAHUAX, HA OCHO8e Meopuu NAACMUYHOCMU Oemona u
acenezobemona I'A. Tenuesa, nocmpoenvi OegpopmayuonHvie 3a8UCUMOCTU OASL XAPAKMEPHO20
J#ceNe300eMOHHO20 INeMEeHNA, aPMUPOSAHHOZO CIMEPHCHAMU OOHO20 HANPAGIEHUA U CEMKAMU 8 08YX
Opyaux npu 0OHOOCHOM CoHcamuu u 00beMHOU depopmayuu.

Yemanosneno, umo  ucnonvzosanue KOCE6EHHO20 APMUPOSAHUS & COUemaHuu ¢ OBOUHOU
NPOOONILHOU  apMamypoll 8 u3ubaemvix Jd1eMeHmax npu CmamuKko-OUHAMUYECKOM  pedcume
HASPYHCeHUU 3HAYUMENbHO Yeeaudusaem npeodenvHvie Oegopmayuu. Dmom apuanm apMuposanus
ABNACCA OOHUM U3 IPDEKMUBHBIX CNOCOO08 3aUUIbl MOHOIUMHBIX JiCele300eMOHHbIX KAPKACO8
MHO20IMAIICHBIX 30AHULL 0T NPOSPECCUPYIOWe20 0OpYUEeHUsI NPU 0COOBIX 6030EliCMBUSIX.

Knwuesvle cnoea: oicenezobemonnvlii  Kapkac, ocoboe gosodelicmeue,  3anpedeibHoe
CcOCmosiHUe, KOC8EHHOE apMUPOBAHUe, PACYem, HCUBYUeCHb.

PHAN DINH QUOCl, T.A. ILIUSHCHENKO??, M.A. AMELINA?
'Moscow State University of Civil Engineering, Moscow, Russia
2South West State University, Kursk, Russia
3Research Institute of Building Physics of Russian Academy of Architecture and Construction Sciences,
Moscow, Russia

RESISTANCE OF REINFORCED CONCRETE FRAMES OF MULTI-
STOREY BUILDINGS WITH INDIRECT REINFORCEMENT IN OVER-
EXTREME LIMIT STATES

Abstract. The results of studies of monolithic reinforced concrete frames of multi-storey
buildings and reinforced concrete frames simulating fragments of such frames in over-extreme limit
states caused by special actions are presented. Two options for reinforcing the beams of the frames are
considered: with double reinforcement, which ensures the operation of the beam when the force flows in
the frame and, accordingly, the sign of the moment change; option with double reinforcement and
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installation of additional indirect reinforcement in the support zones of the beams for the entire height

of the section. Primary and secondary design models were built using volumetric finite elements for
concrete and reinforcement rods. The obtained design parameters of deformations, crack patterns and
frame failure patterns for all options are compared with each other and with the results of testing
physical models of these structures. To assess the effect of mixed reinforcement on the limiting
deformations of compressed concrete in over-extreme limit states, based on the theory of plasticity of
concrete and reinforced concrete G.A. Geniyeva, deformation dependencies are constructed for a
typical reinforced concrete element reinforced with rods in one direction and meshes in the other two
under uniaxial compression and volumetric deformation.

It has been established that the use of indirect reinforcement in combination with double
longitudinal reinforcement in bending elements under static-dynamic loading conditions significantly
increases the ultimate deformation of the compressed zone. This reinforcement option can working way
to protect monolithic reinforced concrete frames of multi-storey buildings from progressive collapse
under special actions

Keywords: reinforced concrete frame, special action, over-extreme limit states, indirect
reinforcement, calculation, survivability.
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E.B. XOJIOJIOBA!, 1.B. IIIITAKOB?
!Hayuno-uccrenoBaTenbCckuii MHCTHTYT TEOPHH W UCTOPHMM apXMTEKTYPBI M rpajgoctpontensetsa (HUMTUAT)
Ouuan OI'BY "IHTHUUIT Munctpost Poccuun", r. Mocksa, Poccus,
2Kypckuii rocy1apcTBEHHBINH yHUBEPCHUTET, T. Kypck, Poccust

I'PAJOCTPOUTEJIBHBIE N APXUTEKTYPHBIE IIPOEKTbBI
HOCJIEBOEHHBIX JIET JJISA TOPOJOB KYPCKA U BEJI'OPOJA
B TBOPYECTBE APXUTEKTOPA
OJIET' A BJIAJJUMUPOBHUYA MAPUTOJOBA (1915-1950)

Annomayun. B oannom uccredosanuu npedcmasienvi panee Heusgecmuvle U pa3geEpHymule
Mamepuansl meopueckoli buospadus 3a0vimozo umenu 300ue2o - Oneea Braoumuposuua Mapueodosa
(1915-1950), soccmanosnennvie no apxuenvim u oubUOpaAPUUecKuUM ucmoyHuxkam. Cmambsi
packpvleaem MHo2ue HeusgecmHvlie CMPAHUYbL UCMOPUU BOCCMAHOBICHUS 6 NOCIE80CHHbIE 200bl
2opooos Kypcka u Beneopoda na npumepe uccredosanus meopyecmea O.B. Mapueooosa. [aemcs
NOOPOOHAsI XAPAKMEPUCIUKA €20 NPOEeKMOo8 No NIAHUPOBKE U 3ACMPOUKe OMOENbHbIX DPAllOH08 U
keapmanos Kypcka u yenmpa Beneopooa, 8uinonneHHbIx 6 nociegoeHHvle 200bl 80 8pemMs e20 pabomul
MEXHUKOM-APXUMEKIMOPOM 6 apPXUMEKIMYPHO-NPOEKMHOU MACMEPCKOU npu  Ynpaeienuu 21agHo2o
apxumexmopa 2. Kypcka u Kypckobanpoexme: npoexm naanuposku Ilepgomaiickoeo caod, 60UHCK020
K1a0buwa, pabouezo NOCENIKA Pe3uUH08020 3a600d, PANOH08 UHOUBUOYATLHOU YCaAOeOHOU 3acmpoliK,
NpOeKmvl AOMUHUCTPAMUBHBIX U HCULLIX 30aHULL U OP.

Hccneoosanue svinoaneno 3a cuem cpeocme 1 ocydapcmeennou npoepammul Poccutickou
Deodepayuu  «Pazeumue Hayku u mexnonroeutiy 6 pamxax Ilana @yHoameHmanbHuIX HAYUHBIX
uccnedosanuii Muncmpos Poccuu u PAACH.

Knrwouegvie cnosa: O.B. Mapueooos, apxumexkmop, npoekm RNIAHUPOBKU, 3ACMPOUKA,
pexoncmpykyus, cmpoumenscmeo, Kypcxk, benzopod, cosemckuil Heokaaccuyusm.

E.V. KHOLODOVA!, 1.V. SHPAKOV?
'Research Institute of Theory and History of Architecture and Urban Planning (NIITIAG)
Branch of FSBI "TSNIIP of the Ministry of Construction of Russia", Moscow, Russia
2Kursk State University, Kursk, Russia

URBAN PLANNING AND ARCHITECTURAL PROJECTS OF THE POST-
WAR YEARS FOR THE CITIES OF KURSK AND BELGOROD
IN THE WORK OF THE ARCHITECT
OLEG VLADIMIROVICH MARIGODOV (1915-1950)

Abstract. This study presents previously unknown and detailed materials of the creative
biography of the forgotten name of the architect - Oleg Vladimirovich Marigodov (1915-1949), restored
from archival and bibliographic sources. The article reveals many unknown pages of the history of
restoration in the post-war years of the cities of Kursk and Belgorod on the example of the study of the
creativity of O.V. Marigodov. A detailed description is given of his projects on the planning and
development of certain districts and quarters of Kursk and the center of Belgorod, carried out in the
post-war years during his work as an architect-technician in the architectural design workshop under
the Office of the chief architect of Kursk and the Kurskoblproject: the draft layout of the Pervomaisky
garden, the military cemetery, the working settlement of the rubber plant, areas of individual estate
development, projects of administrative and residential buildings, etc...
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1®rbOY BO «Cankr-TleTepOyprekuii TocyIapCTBEHHBIA apXMTEKTYPHO-CTPOUTENBHBINA YHHBEPCUTETY,
r. Cankr-IlerepOypr, Poccust
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BJIMAHUE KPYITHOI'O 3AITIOJIHUTEJIA HA DQHEPTETUYECKHUE U
CHUJIOBBIE XAPAKTEPUCTUKHU CTAJIE®UBPOBETOHA

Annomauyun. B nacmosiyee @pemsi 6ce Oonbulee pazsumue 6 CMpOUmenbCmee NOAyYaom
KOMNO3UYUOHHbIE MATNEPUATIbL, 8 MOM HUCE, UCNOTb308AHUE OUCHEPCHO APMUPOBAHHO20 OEMOnd, Ymo
00yCNOBIeHO €20 3HAYUMENbHO VAYYUWEHHbIMU NO CPAGHEHUI0 C MPAOUYUOHHbIM OEmoHOM U
JHcene300emorHomM PUUKO-MEeXAHUYECKUMU U IKCNILYAMAYUOHHBIMU XAPAKIMEPUCTHUKAMU.

B cmamve npeocmasnenvt pesynbmamvl 6IUAHUS KPYRHO2O 3ANOIHUMENs 8 COCmage
KOMNO3UmMa Ha 3HepeemudecKue U CUlosble XapaKxmepucmuky mpewuHocmouxocmu @uopobemona
ApMUPOBAHHO20 CMANLHOU aHKepHol Qubpoi. Hccredoean npoyecc 0eopMuposanus u MexaHusm
paspyuwenusi cmanepubpobemona.

I smoco 6 coomeemcmeuu ¢ nonovicenusmu I'OCT 29167 «Memodwvr onpedenenus
Xapakmepucmux mpewuHOCMoUKoOCmuy  (8A3KOCMU  pa3pyuwienusl) npu CmamuyeckOM HAZPYHCEHUU»
ObLIU UChbIMansl cmaneuopobemonHvle 00paA3YbL-6AIKU ¢ KOHMPOIEeM NPULAeaeMol HAZPy3KU U
6bI3b16aEM0O20 €10 npozuba. 1o noryuenuvimM OaHHbBIM HOCMPOEHbL OUASPAMMbL 3AGUCUMOCTNU HASPY3KU
om npoeuba, nocie ux 00pabomKu U OONOIHUMENbHbIX NOCMPOeHUl ObLiU  Onpedenetvl
IHEP2O3ampamvl HA CMAMuUYecKkoe paspyuleHue, HPOYHOCMb HA pPAcmsidicenue npu useube u
KO3 puyuenm uHmeHCUSHOCIMU HANPANCEHULL.

Yemanoeneno, uwmo 3nauenue ycnosmvix yoenvHuix dpghexmusnvix dnepeozampam Ha
cmamu4ecKoe paspyuwienue U npoYHOCmb Ha pacmscenue npu uzeube guobpobemonnvix o6pazyos ¢
Mampuyetl u3 msajceno2o Oemona ¢ KpynuviM 3anoaHumenemM oKa3aumch Hudce, yem y puopobemonnvix
00pasyos ¢ mampuyel U3 MeIKO3ePHUCHO20 OemoHA, YMO OObICHAEMC MEHbUUM CYenIeHuem
CMANbHOU aHKEpHOU Gubpbl ¢ Mampuyel, u COOMEEMCMBEYIOWUM CHUICEHUEM IhpexmusHocmu ux
pabomei.

Kniouesvie cnoea: cmanegubpodemon, OUCNEPCHO aAPMUPOBAHHBILL OEMOH, KOMNO3UM,
cmanvHaa Quopa, MmMpewuHoCMONKOCMb, VCIO08HI KPUMUYECKUll Kodgh@uyuenm uHmMeHCUsHOCHu
HAanpsiceruil, nPoYHOCHb.

Yu.V. PUKHARENKO!?, D.A. PANTELEEV?*?, V.I. MOROZOV?, M.l. ZHAVORONKOV*
'Federal State Budgetary Educational Institution of Higher Education
«Saint Petersburg State University of Architecture and Civil Engineering», St. Petersburg, Russia
2Research Institute of Building Physics of the Russian Academy of Architecture and Building Sciences, Moscow, Russia

INFLUENCE OF LARGE AGGREGATES ON THE ENERGY AND POWER
CHARACTERISTICS OF STEEL FIBER REINFORCED CONCRETE

Abstract. At present, composite materials are gaining more and more development in
construction, including the use of dispersed reinforced concrete, which is due to its significantly improved
physical, mechanical and operational characteristics compared to traditional concrete and reinforced
concrete.

The article presents the results of the influence of coarse filler in the composition of the
composite on the energy and power characteristics of the crack resistance of fiber-reinforced concrete

© Ilyxapenko FO.B., Ilaumenees /[.A., Moposos B.H., ’Kasoponxos M.H., 2022

N3 (101) 2022



CrpouTeibHble MAaTEPHAJDI M TEXHOJOTHH

reinforced with steel anchor fibers. The process of deformation and the mechanism of destruction of steel
fiber reinforced concrete have been studied.

To do this, in accordance with the provisions of GOST 29167 "Methods for determining the
characteristics of crack resistance (fracture toughness) under static loading”, steel-fiber-reinforced
concrete sample beams were tested with control of the applied load and the deflection caused by it. Based
on the data obtained, diagrams of the dependence of the load on the deflection were constructed, after
their processing and additional constructions, the energy costs for static destruction, tensile strength in
bending, and the stress intensity factor were determined.

It has been established that the value of the conditional specific effective energy consumption for
static failure and tensile strength in bending of fiber-reinforced concrete samples with a matrix of heavy
concrete with coarse aggregate turned out to be lower than that of fiber-reinforced concrete samples with
a matrix of fine-grained concrete, which is explained by the lower adhesion of the steel anchor fiber to
the matrix, and a corresponding decrease in their efficiency.

Keywords: steel fiber reinforced concrete, dispersed reinforced concrete, composite, steel fiber,
crack resistance, conditional critical stress intensity factor, strength.
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VK 681.7.035:622.349.2 DOI: 10.33979/2073-7416-2022-101-3-119-130

AM. POJUH?, A.A. EPMAKOB?, I1.1. ABPAIIIMHY, B.T. EPO®EEB!

'HaumonansHelii necnenosarenbckuii MopioBCKuii rocyiapctBennbiii yauepeuter uM. H.IT. Orapéga,
r. Capanck, Poccus

BJIUSIHUE AJTIOMOCHUJINKATOB HA CBOUCTBA ITIOPUCTOM
CTEKJIOKEPAMWKHU N3 KPEMHUCTBIX ITIOPO/1

Annomauyun. B cmamve npedcmagnenvt pe3yibmamuvl UCCIe008AHUS CMPYKIMYPbl, DUUKO-
MEXAHUYECKUX U mMenIoQU3UYecKUx CEOUCmE8 CmeKIoKepamudeckux mamepuanos. I[lluxmy Ons
U320MosIeHUsl 00PA3Y0O8 NOJYUANU U3 KDEMHUCIBIX Nopoo, kaoauna, oenmonuma, Na,COsz u KCl. B
NIAHEeMApHOU  WAPOBOU  MeIbHUYe NPOBOOUNU  COBMECHHYIO  MEXAHOXUMUYECKYIO  aKMUsayuio
xomnonenmos. Ilonyuennyio wuxmy obxcucaru 6 mygenvrou neuu npu memnepamype 850 °C.
DxcnepumenmanvHvle pe3yabmamsl NOJIYYEHbl ¢ NPUMEHEHUEeM Memooda peHmeeHo(a3068020 aHaiu3a
(P®A). Onpedenenvr  usuxo-mexanuyeckue u  menioQusuuecKue  ceolcmeda  00pasyos.
Paspabomannvie mamepuanst (8 gopme 610k08) umerom xaxcyupyrocs niomuocms om 308 oo 409
ka/m®, npounocme npu uzeube 0o 3,2 MIla u cocamuu oo 13 MIla, kos¢huyuenm mennonposoonocmu
om 0,081 oo 0,107 Bm/m-°C, npedenvryio memnepamypy skcniyamayuu 0o 890 °C exmouumensHo.
Mamepuanst no MHO2UM NOKA3aMENSIM NPEBOCXO0AM NEHOCMEKIO U CMEKIOKePAMUKY U3 OMX0008
NPOMBIULIEHHO20 Npou3soocmed. Paspabomannvie mamepuansl peKOMeHOYemcs UCHOIb306AMb 8
Kayecmee Meniou30Isiyuu npu  CHpoUmenscmee 00beKmos NPOMbLUUICHHO20 U  SPANCOAHCKO20
HA3HAYEHUs].

Knrwuesvie cnoesa: nopucmast CmMeKJIOKepamMuKkda, KpemHucmole nOpOdbl, ajyliiomocuauxkamesl,
¢MSUKO'M€XLZHM’4€CKM€ CGOL?C‘W!G‘Q, menﬂonposoéHocmb, npe()eﬂbHaﬂ memnepamypa dKcniyamayuu.

A.l. RODIN!, A A. ERMAKOV?, P.I. ABRASHIN?, V.T. EROFEEV!
!National Research Ogarev Mordovia State University, Saransk, Russia

INFLUENCE OF ALUMINOSILICATES ON THE PROPERTIES
OF POROUS GLASS CERAMICS FROM SILICEOUS ROCKS

Abstract. The article presents the results of the study of the structure, physical-mechanical and
thermophysical properties of glass-ceramic materials. The charge mixture for the production of samples
was obtained from siliceous rocks, kaolin, bentonite, Na,COz; and KCI. Joint mechanochemical
activation of the components was carried out in a planetary ball mill. The charge mixture obtained was
fired in a muffle furnace at a temperature of 850 °C. The experimental results were obtained using the
method of X-ray phase (XRF) analysis. The physical-mechanical and thermophysical properties of the
samples are determined. The developed materials (in the form of blocks) have an apparent density of
308 to 409 kg/m?, flexural strength up to 3.2 MPa and compressive strength up to 13 MPa, thermal
conductivity from 0.081 to 0.107 W/m-°C, limiting operating temperature up to 890 °C inclusive. The
materials obtained are superior in many respects to foam glass and glass ceramics from industrial
waste. They can be used as thermal insulation in the construction of industrial and civil facilities.

Keywords: porous glass ceramics, siliceous rocks, aluminosilicates, physical-mechanical
properties, thermal conductivity, limiting operating temperature.
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- TPOU3BOJILHBIC CJIOBOOOPA30BaHUS,

- COKpaIllcHUSl CIIOB, KPOME YCTaHOBJICHHBIX MpaBWIAMH pYycckoil opdorpaduu, COOTBETCTBYIOIIMMU
CTaHJApTaMHU.

e Cokpamenns u a0OpeBHATyphl JODKHBI pacmr(pOBBIBATECS IO MECTy IIEPBOTO YITOMHUHAHUS
(BXOXICHHS) B TEKCTE CTATHH.

Oos3aTe/ibHbIE 31eMeHThI:
- 3arjaBHe (Ha PyCCKOM M aHIJVIMIICKOM sI3bIKe) ITyOJIMKyeMOro Marepuana AO0JDKHO OBbITh TOYHBIM U
eMKHM, CJIOBA, BXOJIIME B 3arjlaBUe, IODKHBI ObITH SICHBIMHM CaMH IO ce0e, a HE TOJbKO B KOHTEKCTE;
cienyer M30erath CIIOXKHBIX CHHTAKCHYECKMX KOHCTPYKLMH, HOBBIX CJIOBOOOpPA30BAHHMH M TEPMHHOB, a
TAKXe CJIOB Y3KOIPO(ECCHOHATIBHOTO U MECTHOT'O 3HAUCHUS;
- aHHoTauusi (HAa PYCCKOM M aHIJIMIICKOM s3bIKe) KPaTKO OIMCBHIBAET OOBEKT MCCIECIOBAHUS,
MOTHBALMIO K IPOBEIACHUIO MCCIECAOBAaHMS, PE3yJabTaTbl HCCIENOBAHUS (PEKOMEHAYETCS YKas3bIBaTh
KOHKDETHbIE PE3yJlbTaTbl W 3aBUCHMOCTH, IIOJIyY€HHbIE B HCCIEIOBAaHUM), BBIBOABI (KPaTKo);
pexoMeHryeMblit 06seM — ot 200 mo 250 croB;
- KJII0YeBble cJI0Ba (HA PYCCKOM M AHIVIMICKOM fI3bIKe) — 3TO TEKCTOBBIE METKHU, 110 KOTOPBIM MOXKHO
HAiTH CTAaThIO NP MOMCKE U ONPEACTUTH MPEAMETHYIO 00JIACTh TEKCTa; OOBIYHO MX BBIOMPAIOT U3 TEKCTa
myOJIMKyeMOoro Matepuana, 10cTaTouHo 5-10 KITF0UeBbIX CIIOB.
- CHHCOK JIMTepPaTyphbl, Ha KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTaTbU; PEKOMEHIYEMbIi 00beM CIHucKa
JUTEPaTyphl — He MeHee 20 HCTOUHUKOB.

B nn¢opmanuu 06 aBropax pexomennyercs ykaspsiBatb ORCID, Scopus ID u SPIN-koz, nmprcBoeHHbIH B
PUHII.

Penakuusi He B3uMaeT maTty ¢ aBTOPOB 32 IOATOTOBKY, PELEH3HMPOBAHUE M Pa3MELICHHE B OTKPHITOM
JIOCTYIIE CTaTEH.

[IpaBo ucnons30BaHUs MPOU3BEACHUI MPEAOCTABICHO aBTOpaMH Ha OCHOBaHUU II. 2 cT. 1286 UerBepToii
yactu ['paxxnanckoro Konekca Poccniickoit deneparum.

C nmosHoi1 BepcHeii TpeGoOBaHN K 0()OPMIICHHIO HAYYHBIX CTaTeH
BbI Mo:keTe 03HaKOMUTHCS Ha caiiTe https://construction.elpub.ru/jour/index
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