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I1.J1. IEMUHOB?

'HanmonaneHbI nccieqoBaTebCKuii MOCKOBCKHIA TOCYJapCTBEHHBIN CTPOUTENBHBINA YHUBEPCUTET, T. MockBa, Poccust

OILEHKA BEPOATHOCTH OBPA30BAHUA 3AIIPEAEJBHBIX
IMPOTUEOB IOCJIE OBPA3OBAHUS TPEIUH B )KEJIE3OBETOHHOM
BAJIKE HA CTOXACTHYECKOM OCHOBAHMH

Annomayusn. Ilpedcmasnenvt pezyiomamvl pacuema xHceie300emoHHou 6aIKu HA YRPYeom
CMOXACMUCMUYECKU — HEOOHOPOOHOM — OCHO8AHUU NOCAe  00pa3oeanus mpewun 6 bemone.
Kosgppuyuenmor nodamaugocmu 0OCHOBAHUS PACCMAMPUBAIOMCS KAK CIAYHAIHbIE CMAYUOHADHbLE
@yHKyuYu, a Hazpyska npeonoiazaemcsi CIyYauHOU HeCmAayuoOHapHoOU QyHKyuel KOOpOUHAmbL X.
TIpounocmuvie  napamempvl  6EMOHA  NPUHUMAIOMCA — CAVYAUHBIMU — 2AYCCOBLIMU  BETUUUHAMU.
TIpusodsamces napamempsl pacnpedeneHus, KaKk HaAuaibHOU ULUOHOU HCECMKOCIU XHCele300emOHHO
banku, max u dHcecmKocmu 6anKu nocie 06pa306aHus MPewut, KaK QYHKYUY CAYHAUHOU KYOUKOBOI
npounocmu 6emona. Onpedensiomes napamempsl HIOMHOCMell pacnpedeienuss npo2ubos 6aiku 00
00pa3z06anusl 8 Hell Mpewjur, a makice nocie oopazosanus mpewun. Jis npubIudiCeHH020 peuenus
ougpepenyuarvnozo ypasHenus uzeuba dHcene300emonHol OaIKu nocie 00paA306aHus MpeujuH
UCNONL3YeMCs 8APUAYUOHHBIIL NPUHYUN CMAYUOHADHOCTU OONOTHUMENbHOU dHepauu ((yHKyuonan
Kacmunvano). Dmo noseonsiem onpedenumsv GepoSMHOCHHbIE XAPAKMEPUCTIUKU PACHPeOeieHUs.
IKBUBANCHIMHOU TNOCMOSIHHOU  MHCeCMKOCMU  OANIKU, 8ePOSIMHOCIMHbIE NAPAMEempbl  PACHPEOeNeHUs
npoeubos 6anku nocie 06paAz08aHusl MPewuH, d MaKice CYMMAPHbLL OUppepeHyuanvubiii 3aKon
pacnpedenienus npo2ubos 8 baKe Ha YRPY2OM OCHOBAHUU 8 NPOU3EOIbHOM ceuenuu oanku. Onpedenena
6EPOAMHOCTING BOSHUKHOBEHUSL NPEOETIbHO20 COCMOSHUSL 8 BUOC NPESbIUECHUS BeIUNUHDL NPEeOelbHOU
HOPMAMUGHOU 8EIUHUHBL NPO2UBOEG C YHEMOM BOZMONCHO20 00PA306AHUSL MPeuun 6 6aiKe.

Kniouesvie cnoea. owcenesobemonnas 6anxa, ynpysoe OCHO8aHue, BepOAMHble 3HAUEHU,
cayuaiinble  XAPAKmMepucmuky, —00pazoeamue  MpewuH, 8epOAMHOCMb  MPewuUHo00pa308anus,
8EPOAMHOCTIG 3aNpedebHbIX NPOcUdos.

P.D. DEMINOV?
'National Research Moscow State University of Civil Engineering, Moscow, Russia

EVALUATION OF THE PROBABILITY OF THE FORMATION
OF ULTIMATE DEFLECTIONS IN A REINFORCED CONCRETE BEAM
WITH CRACKS ON A STOCHASTIC BASE

Abstract. The results of calculating a reinforced concrete beam on an elastic statistically
inhomogeneous foundation after the formation of cracks in concrete are presented. The compliance
coefficients of the base are considered as random stationary functions, and the load is assumed to be a
random non-stationary function of the x coordinate. Strength parameters of concrete are taken as
random Gaussian values. The distribution parameters are given for both the initial bending stiffness of
a reinforced concrete beam and the stiffness of the beam after cracking, as a function of the random
cube strength of concrete. The parameters of the distribution densities of the deflections of the beam
before the formation of cracks in it, as well as after the formation of cracks, are determined. For an
approximate solution of the differential equation for the bending of a reinforced concrete beam after the
formation of cracks, the variational principle of stationarity of additional energy (the Castigliano
functional) is used. This makes it possible to determine the probabilistic characteristics of the
distribution of the equivalent constant stiffness of the beam, the probabilistic parameters of the
distribution of beam deflections after cracking, as well as the total differential law of the distribution of

© Jlemunos I1,]]., 2022
MNe 1(99) 2022




CTponTe/IbCTBO H PEKOHCTPYKIHSI

deflections in a beam on an elastic foundation in an arbitrary section of the beam. The probability of
occurrence of the limiting state in the form of exceeding the value of the deflections of the beam, the
limiting standard value of the deflections, taking into account the possible formation of cracks in the
beam, has been determined.

Keywords: reinforced concrete beam, elastic foundation, probable values, random
characteristics, cracking, the probability of cracking, the probability of excessive deflections.
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AHAJIA3 ITPOYHOCTU ITPU OCEBOM PACTAKEHHNHU KJIAJIKH
N3 AYENCTOBETOHHBIX BJIOKOB ABTOKJIABHOI'O TBEPJAEHUSA
HA PA3JIMYHBIX PACTBOPAX U KJIEEBBIX COCTABAX

Annomauyusn. B cmamve npedcmagienvl pe3yibmamol CPAGHUMENbHO20 AHAIU3A NPOYHOCU
npu  0CeBOM pACMANCEHUU KIAOKU, GbINOIHEHHOU U3 AYEUCIOOEMOHHbIX OIOKO8 aABMOKIAEHO20
MEepOeHUss HA YeMEHMHbIX PACMBOPAX PA3IUYHBIX MAPOK U NEHONOLUYPEMAHOBbIX KICEeBbiX COCMABAX
paziuunslx  npousgooumeneti. Mcnvimanus nposedeHbl HA ONBIMHLIX 00pA3YAX, GbINOIHEHHbIX U3
CKIeeHHbIX Medicdy cobotl 08yx Kyboe pasmepamu 150x150x150 mm. B kauecmse siueucmozo b6emona
npumenensvl OJ0KU A8MOKIABHO20 MEepOeHUst Kidacca no npounocmu wa cocamue Bl.5, B2.5, B3.5, &
Kawecmee  CGA3YIOWE20  UCNONb306AHBI  YeMeHmHblli  pacmeop  mapox  M200 u  M300,
nenononuypemanosvie kieu mapox «Tytan Professional», «Texnonuxonvy, «Bonolit», «KUDO».
Oxcnepumenm npoeeden Ha 6ase Jlabopamopuu kagedpvr «Kenezobemonuvie u KameHuvle
xoncmpykyuuy ®IBOY BO «HUY MI'CY». Ha ochose nposedeHn020 3KCNepumMeHma noJayueHbl
3HAYEHUs YBeNUYeHUsl NPOYHOCTU KIAOKU NPU 0CE60M PACMANCEHUU 6 3A8UCUMOCTU 0N NPUMEHAEMO20
CBs13yI0Ue20 8 Kavecmeae KiaoouHo20 pacmeopd.

Knrwueesvle cnosa: siueucmobemonuvili 010K A6MOKIAGHO20 MBEPOCHUsl, NPOYHOCMb KAAOKU
npU 0Ce8oM PACMANCEHUY, YeMEHMHbII PACEOpP, NeHONONUYPEMAHO8bIll KNeesoll cOCas, Ucnvimatie,
Kaaoka.

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

ANALYSIS OF THE AXIAL TENSILE STRENGTH OF MASONRY MADE
OF AUTOCLAVE-HARDENED CELLULAR CONCRETE BLOCKS ON
VARIOUS MORTARS AND ADHESIVE COMPOSITIONS

Abstract. The article presents the results of a comparative analysis of the axial tensile strength
of masonry made of autoclaved cellular concrete blocks with cement mortars of various grades and
polyurethane adhesive compositions of various manufacturers. The tests were carried out on prototypes
made of two cubes of 150x150x150 mm glued together. As cellular concrete, blocks of autoclaved
hardening of the compressive strength class B1.5, B2.5, B3.5 were used. M200 and M300 cement
mortars, "Tytan Professional”, "Technonicol”, "Bonolit" and “KUDO” foamed polyurethane glues
were used as a binder. The experiment was performed in the Laboratory of the Department of
Reinforced Concrete and Masonry Structures of the Moscow State University of Civil Engineering. On
the basis of the experiment, the values of the increase in the strength of the masonry under axial tension
were obtained depending on the binder.

Keywords: autoclave-hardened cellular concrete block, masonry strength under axial tension,
cement mortar, polyurethane foam adhesive composition, testing, masonry.
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TP OCOBBIX BO3JIEUCTBUAX

Annomauyusn. Ilpusedena Mmemoouxa 3IKCHEPUMEHMANLHLIX U YUCIEHHbIX UCCAEO008AHULL
JHcene300emMOHHbIX PAMHBIX KOHCMPYKYULL C PUSETSMU, APMUPOBAHHBIMU HAKIOHHLIMU CIEPIHCHAMU, NPU
ocobvix 6o30eticmsusix. OCHOBHOU 3a0auell 3Mux UCCIe008AHUL SGTIOCL OnpedeieHue Xapakmepa
Odehopmuposanus, mMpewuHOOOPA3068anUs U  PAPVILEHUS MAKUX KOHCMPYKYU npu  0cobom
6030€licmeUl, BbI36AHHLIM GHE3ANHbIM YOdJIeHUeM OOHOU U3 KOHCMPYKYUUl U, Kak ciedcmeue,
nepepacnpeoeneHuem CUI08blX NOMOK08 8 HUX. [LIsi NOBbIUEHUS JHCUBYUECU U 3AUUMbL UCCEYeMOU
KOHCMPYKMUGHOU — CUCTEMbL  OM  HPOSPeccupyrowje2o  OOpyuleHus, Nnpu  KOJIUYECBEHHOM U
KAYeCmBenHOM UBMEHEeHUU YCUIULl 6 ee JIeMEHMAX, NpPedioNCeHO HA NPUONOPHBIX VUACTKAX
KOHCMPYKYUll puceniell pamHoll CUcCmemMvl YCMAaHAGIUams NONEPeUHoOl apmMuposanue u3 HAKIOHHbIX
ApMAamypHulX CMepoICcHel 8 O08YX G3AUMHO NePNeHOUKYISAPHbIX Hanpasienusx. Tlapamempul maxozo
apMUpo8anus U napamempuvl 3AI0NCEHHbIE 8 PACHEMHYI0 MOOelb KOHCMPYKYuu pamvl npu
PAccmMampueaemvblx Cmamuyeckom HA2PyJCeHul Ha nepeoM smane U OUHAMUYECKOM O0SPYICEHUU HA
6mMopoM dmane, ONPeoeNeHbl UYUCIEHHbIM MOOEIUPOBAHUEM, C UCHOTb306AHUEM NPOSPAMMHOZO
xomniekca ANSYS. Ha smoti ocHose 8binoiHeHo 000CHO8aHUe NPUHAMbIX KOHCIPYKMUGHBIX peuleHUll
KOHCMPYKYULl pam Onst paspabomiu npocpammvl NpoGeoeHuUs IKCNePUMEHMATbHBIX UCCAeO08AHUL
MAKUX KOKCMPYKYULL NPy 0COObIX 8030€UCMBUSIX.

Knrouegvle cnosa: memoouxa, 3IKCNEPUMEHMANbHOE UCCIE008ANUe, DPACYEMHAs CXeMd,
Jrcene300emoHHAs pama, nonepesHoe apMuposanue, npospeccupyioujee oopyulenue.
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METHODS OF EXPERIMENTAL AND NUMERICAL STUDIES OF
REINFORCED CONCRETE FRAMES OF MULTI-STOREY BUILDINGS
UNDER SPECIAL INFLUENCES

Abstract. The method of experimental and numerical studies of reinforced concrete frame
structures with crossbars reinforced with inclined rods under special influences is given. The main
objective of these studies was to determine the nature of deformation, cracking and destruction of such
structures under special impact caused by the sudden removal of one of the structures and, as a
consequence, the redistribution of force flows in them. To increase the survivability and protection of
the studied structural system from progressive collapse, with a quantitative and qualitative change in
the forces in its elements, it is proposed to install transverse reinforcement from inclined reinforcing
rods in two mutually perpendicular directions on the supporting sections of the frame system crossbars.
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The parameters of such reinforcement and the parameters embedded in the design model of the frame
structure under consideration for static loading at the first stage and dynamic loading at the second
stage are determined by numerical modeling using the Ansys software package. On this basis, the
justification of the adopted design decisions of frame structures for the development of a program for
conducting experimental studies of such structures under special influences was carried out.

Keywords: methodology, experimental study, design scheme, reinforced concrete frame,
transverse reinforcement, progressive collapse.
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HECYIIASA CITOCOBHOCTDB ! J1OJI'OBEYHOCTD HAPY/KHbBIX
KHUPIIUYHBIX CTEH 3JAHUN

Annomayusn. /[ns 30anuil ucmopuyeckolu 3acmpouKu 20po0os, A MaKice apXumeKniypHbLX
OOMUHAMOB 20POOCKUX U CENbCKUX NOCENCHULl apXUmeKmypHAasl NpUeiekamenrbHoCmy 30aHUll 4acmo
co30aemcsi nymem 6036€0€HUsL HAPYIHCHBIX HECYUUX KUPNUUHBIX CIEH, 8 MOM YUCTe — MHO2OCIOUHbIX, d
MAKdCe HEHeCYWUx HAPYICHLIX CmeH ¢ OmMOENOYHbIM CloeM U3 Jauyesoeo Kupnuua. Ilpu
NPOEKMUPOBAHUY OZPAICOAIOWUX KOHCIPYKYUL 30aHUL, 4 MAKiCe 8 Npoyecce UCCIe008aHUsL U OYSHKU
MEXHUYECKO20 COCMOSIHUAL — 02PAdNCOAIOWUX  KOHCMPYKYULL  NOCMPOEHHbIX — 30aHULL  8O3HUKAEM
Heobxodumocms pacuema (OYeHKU) Hecywel CnOCOOHOCMU HAPYIHCHBIX CMEH, He0OX00UMOCMb OYEHKU
ux ooneogeurnocmu. OObeKMoOM UCCIeO08ANUSL SAGTAEMCS HeCyuds CHOCOOHOCHb U 00A208€YHOCHb
HAPYIICHBIX CMEH 30aHUIL

Bouinonnen 0030p omeuecmeeHHOU U 3apyOescHOU HAy4HO-mexHuyeckol aumepamypol. On
noKA3a, 4mo noodasisiowee OOILUUHCIBO HAYYHBIX NYOIUKAYUL KACAIOMCS 6b100paA KOHCMPYKINUGHBIX
pewlenuli CmeH, HA3HAYEHUs. U UCNONb308ANHUSL HOBBIX CHIPOUMETbHBIX MEXHOA02UL U MAMEPUATIO8, UX
MEXHUYECKUX — XAPAKMEPUCMUK, a MakKdice OYEeHKU  IHep2odIPhexmusnocmu  npeoiazaemuix
KOHCMPYKIMUGHBIX PEUEHUT] HAPYHCHBIX CTNEH.

Tlpusedenvl npumepvl deghekmos HapyIHCHO2O €0 MHO2OCIOUHBIX HECYWUX CMEeH KUPHUYHBIX
30aHUll U peKoMeHOayuu no obecneyenuro 00A208eUHOCMU JUYEBO20 CNOSL KUPHUYHOU CHIEHDL.
Paccmompenvr mpebosanust deticmeyiomux cmpoumenbHbiX HOpM NO pacyeny Hecyuel cnocoonocmu
MHO2OCOUHBIX KUupnuuHvix cmet. [Ipugeden npumep pacyema 6HEYEHMPEHHO CIHCAMOU MHO2OCTOUHOU
KUPRUYHOU CMENbl C NPUBCOEHHbIM (IKBUBALEHMHbIM) pacuemubiM 08ymaspogvim cevenuem. C yenvio
VApOWleHUsl paciema Hecywel CnocoOHOCU Osi ONPeOeleHUsi 2e0MempUecKUx XapaKmepucmux
pacuemno2o 08ymMaspo8o20 Ceyenusi NPeooNCeHO UCNONb308AMb KOMNbIOMEPHble npocpammul. B
YACMHOCMU, NPU KPAMKOBPEMEHHOM NPUTLOJCEHUL HASPY30K OISl ONPeOeieHUsl HANPANCEHUT U AHATU3A
HANPSIICEHHO20  COCMOSIHUSL  PACHEMHO20  O8YMABPOBO20  CEYeHUsl CMEHbl NpPUBEOeH Npumep
ucnonv3oganus npoepammuvl Koncmpykmop cevenuti IIK JIMPA-CAIIP. Iloxazana neobxooumocms
paccmompenusi pacnpeoeienus. HaAnpsiceHull. N0 CeYeHur0 npu KpamKoBPEeMeHHOM U ONumenibHOM
HA2pyAceHUU NPU RPOEKMUPOBAHUL MHOLOCIOUHBIX KUPRUYHBIX CIEH.

Kniouesvie cnoea. Hecywas CcnocoOHOCTb — HAPYHCHHIX — KUPRUYHBIX — CMeEH  30aHull,
0071206€UHOCb  HAPYICHBIX KUPNUUHBIX CHMIEH, KOHCMPYKMUGHbIE DEUEHUs HAPYICHBIX KUPRUYHBIX
CMeH, 2eoMempuiecKue XapaKmepucmuKky paciemnoz2o 08ymasp0o8020 CeYeHus. CHeHbL.

AN. MALAKHOVA!
!National Research Moscow State University of Civil Engineering (NRU MGSU), Moscow, Russia

BEARING CAPACITY AND DURABILITY OF EXTERNAL BRICK WALLS
OF BUILDINGS

Abstract. For buildings of historical development of cities, as well as architectural dominants
of urban and rural settlements, the architectural attractiveness of buildings is often created by erecting
external load-bearing brick walls, including multilayer ones, as well as curtain external walls with a
finishing layer of facing bricks. When designing building envelopes, as well as in the process of
researching and assessing the technical condition of building envelopes, it becomes necessary to
calculate (assess) the bearing capacity of external walls, to assess their durability. The object of
research is the bearing capacity and durability of the outer walls of buildings.

A review of domestic and foreign scientific and technical literature has been carried out. He

© Manaxoea A.H., 2022
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showed that the overwhelming majority of scientific publications concern the choice of constructive
solutions for walls, the purpose and use of new building technologies and materials, their technical
characteristics, as well as the assessment of the energy efficiency of the proposed constructive solutions
for external walls.

Examples of defects in the outer layer of multilayer bearing walls of brick buildings and
recommendations for ensuring the durability of the front layer of a brick wall are given. The
requirements of the current building codes for calculating the bearing capacity of multilayer brick walls
are considered. An example of calculating an eccentrically compressed multilayer brick wall with
equivalent calculated cross-section is given. In order to simplify the calculation of the bearing capacity,
it is proposed to use computer programs to determine the geometric characteristics of the equivalent
calculated cross-section. In particular, for a short-term application of loads to determine the stresses
and analyze the stress state of the equivalent calculated cross-section of the wall, an example of using
the program, the constructor of sections PK LIRA-SAPR, is given. It is shown that it is necessary to
consider the distribution of stresses over the section under short-term and long-term loading in the
design of multilayer brick walls.

Keywords: bearing capacity of external brick walls of buildings, durability of external brick
walls, constructive solutions of external brick walls, geometric characteristics of the calculated double-
T shape cross-section of the wall.
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KOCBEHHBIM APMUPOBAHHUEM B PAMKAX TEOPHUMU ITPEJIEJIBHBIX

COCTOSITHUM

Annomauyusn. Ilpu nocmpoenuu ouazpammuvl pabomul Ha cocamusi 0 6emona ¢ KOCEEHHbIM
apmMuposanuemM 6 pAMKax Mmeopuu npeodesbHbIX COCMOSHUL He0OX00UMO HA3HAYAMb NPOUYHOCHb
Mamepuanog ¢ mpedyemoil obecnewennocmoio. [ 5mozo 6bINOIHAIOM Nepexo0 Om CPeOHUX 3HAYEeHUl
NPOYHOCHU, NOJYYEHHbIX NO Pe3YAbMamam IKCHEPUMEHMO8, K YMEHbUICHHBIM HOPMAMUGHbIM U
pacuemuvim 3HAYEHUsIM NPOYHOCHU. Beudy smoco gosnuxaem npomugopeyue, C8A3aHHOE ¢ MeM, 4Mmo
USHAYATIHO 3A6UCUMOCIU OISl ONpeoeeHust 0eopmayutl, COOMEEMCMBYIOWUX BepUuiUie OUACSPAMMbI
colcamus, NOAYyUeHvl 01 IKCHEPUMEHMANbHBIX 3HAYEHUTI NPOYHOCIU, d NPU PACYemax KOHCMPYKYUll
npeonazaemcst UCNOIb308aMb YMEHbUIEHHbIE HOPMAMUBHbIE U DPACUEMHbIE 3HAYEHUS, YMO MOdICEm
npueecmu K HEKOPPEKMHbIM pe3yibmamam. B cmamve npoussedeno cpasuenue 6bluucieHHvIX
3HAYEHULl  OMHOCUMENbHBIX — Oedhopmayutl ¢ IKCNEPUMEHMATbHbIMU — OAHHBIMU U OMMEYeHO
cywecmeenHoe 306bluleHue 3HAYeHUll Npu pacuemax OMHOCUMENbHO HOPMAMUBHOU U pAcyemHoU
npounocmet bemomua.

Knwuesvie cnosa: xoceennoe apmupoeanue, duazpwwvla corcamus,  ceapHvle  CEMKU,
}’lpeaeﬂbHClﬂ corcumaemocnto

I.K. MANAENKOV?, S.0. KURNAVINA!
!National Research Moscow State University of Civil Engineering, Moscow, Russia

PLOTTING A STRESS-STRAIN DIAGRAM FOR CONCRETE WITH

INDIRECT REINFORCEMENT ACCORDING TO LIMIT STATE DESIGN

Abstract. When constructing a stress-strain compression diagram for concrete with indirect
reinforcement within the framework of the theory of limit state design, it is necessary to assign the
strength values of materials with the required security. To do this, a transition is made from average
strength value obtained from the results of experiments to reduced characteristic compressive strength
and the design value of strength. In view of this, a contradiction arises due to the fact that initially the
formulas for determining the deformations corresponding to the top of the compression diagram were
obtained for experimental value of strength, and in the calculations of structures it is proposed to use
reduced characteristic compressive strength and the design value of strength, which can lead to
incorrect results. The article compares the calculated values of strains with experimental data and
notes a significant overestimation when calculating by the characteristic compressive strength and the
design value of strength.

Keywords: indirect reinforcement, compression diagram, welded mesh, ultimate
compressibility.
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IMPUYUHBI MTOBPEXKIEHU KAMEHHOM KJIAJIKA
IOCJIE PECTABPALINN

Annomayun. Bvinonnen anaiuz npuuun 603HUKHOBEHUA NOBPENHCOeHUll 8 KAMEHHOU KlaoKe
ucmopuueckux 30anMull nocie ux pecmaspayuy. Ycmawoeieno, umo HpuMeHeHue pacmeopos
NOBLIUEHHOT MAPKU U, COOMBEMCMEEHHO, HCECIKOCU NpU PEeMOHMAX UCTHOPUYECKOU KAAOKU
NPUBOOUM K pOCHy PACMASUBAIOWUX HANPAMCEHUN 6 Kupnuye npu memnepamypHo-61aHCHOCHHBIX
so30eticmeusax. Momueayuell Kk npumeHeHUlo MAKUx pacmeopos AGIAemcs CmpeMieHue HOBbICUMb
NPOUHOCMb U 00J208€HHOCHIb 80CCTNAHABTUBAEMBIX YUACKO8 UCMOpUYecKoUl Kiaoku. B cmamve na
OCHOBe pe3yIbmamos YUCIeHHO20 MOOeUPOBAHU NOKA3AHO, YO KAAOOUHYI pACMEOP 00HCeH Oblinb
00CAMOUHO NPOUHBIM NPU CHCAMUU U NPU INOM 68 OOCIAMOUHOU Mepe NAACMUYHbIM. B yacmnocmu
YCMAHOBIEHO, HMO NPUMEHEHUEe IHCeCHKUX PACMEOpOo8 HA OCHO8E WEMEHMHO20 CEA3VI0ue20 Nno
CPAGHEHUI0 ¢ NIAACMUYHLIMU HA OCHOBE U36ECMKO8020 CEA3VIOWe20 yeeauuusaem 3HaueHue
HOPMANbHBIX PACMALUBAIOWUX HaAnpsdcenuti npu memnepamyphom nepenade AT=+10 °C 6 cpednem &
08a pasa, a npu HAOYXaHuu KamHeu Uu3-3a Ux yenaxcHeHus — Ha nopsadok. Coenan 6v1800, ymo 0Jis
PecmaspayuoHHbIX pabom ¢ KUpnuyHol KA1aoKou credyem npumeHams pacmeopuvl 8 COOMEemcmeul ¢
mexHono2uetl, coomeemcmsyioujeti 0aHHOMY UCMOPULECKOMY NEPUOOY, C UCHONb308AHUEM U3BECTIU C
odobaskamu, Komopvie ObllU 6blAGNEHbl NPU 1AOOPAMOPHBIX UCHBIMAHUAX 00paA3YO8, OMOOPAHHBIX C
ucmopu4eckoli KameHHou kiaoxku. Ilpeonoumenue ciredyem omoasams HUSKOMAPOUHLIM MUHEPATLHBIM
pacmsopam, 061a0ar0WuM HUSKUM MOOYIeM YIPY2OCTU, YMO NO8bluiden MpeuwuHoCMOotUKOCb KAAOKU
npu mMemMnepamypHo-61a*CHOCIHBIX 8030eticmeusx. [lokasano, umo Oecmpykyuu KameHHOU KIAOKU
makoce Cnocoocmayem HenpasuibHAs PACUUEKA KIAOOUYHBIX U808, K020Ad 00pA3VIOMCA YHACMKU
CKONJIeHUsL 00COeB801l 800bl, NPUBOOAUUE K NOBLIUEHHOM) VBIANCHEHUIO KAMHell 8 30HaX NpAMO20
8030ellcmBUs 00AHCOeBbIX 0CAOKO8.

Knrouegvle cnosa: ucmopuueckue Kamenuvle 30aHUA, KAMEHHAS KAAOKA, KUPNUY, KIAOOUHbIU
pacmeop, YenadxicHenue, NOmMeps NPOYHOCMU, NOBPEHCOeHUs, paspyuieHue, @OU3UYEcKull U3HOC,
pecmaspayus.
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CAUSES OF DAMAGE TO MASONRY AFTER RESTORATION

Abstract. The article provides the analysis of the causes of damage in the masonry of historical
buildings after their restoration. It has been established that the use of mortars of an increased grade
and, accordingly, stiffness during repairs of historical masonry leads to an increase in tensile stresses
in bricks under temperature and humidity effects. The reasoning behind the use of such mortars is to
increase the strength and durability of the restored areas of historical masonry. The results of
numerical simulation show that the masonry mortar must be sufficiently strong in compression and, at
the same time, sufficiently plastic. It is shown that the use of hard mortars based on a cement binder,
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compared with plastic mortars based on a lime binder, on average doubles the value of normal tensile
stresses at a temperature difference AT=+100C.. This effect is much higher when stones swell due to
their moisture. According to the results, for restoration work with brickwork, one should use mortars in
accordance with the technology corresponding to this historical period, i.e., lime with additives that
were identified during laboratory tests of samples taken from historical masonry. Low-grade mineral
solutions with a low modulus of elasticity are preferable. It increases the crack resistance of the
masonry under temperature and humidity effects. The article also shows that improper jointing of
masonry joints facilitates the destruction of masonry. It happens when areas of accumulation of
rainwater are formed, leading to increased wetting of stones in areas of direct impact of rainfall.

Keywords: historical stone buildings, masonry, brick, masonry mortar, moisture, loss of
strength, damage, destruction, physical wear, restoration
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B3AUMOCBA3b ITPOTUB0B U HACTOT COBCTBEHHbBIX
HNONEPEYHBIX KOJEBAHUM KPYTJIBIX U30TPOIHBIX
IJIACTUH NEPEMEHHOM TOJINIAHBI 110 3AKOHY
KBAJIPATHOM MMAPABO.JIBI C YTOJIIEHUEM K IIEHTPY

Annomayusa. Paccmampusaemcsi  63aUMOC8:A3b  MAKCUMANbHBIX — npo2ubos Wy om
CMAamu4ecKol PasHOMEPHO pAcnpedeléHHoll Hazpy3ku 0 U OCHOBHOU YAcCmOmbvl COOCMBEHHBIX
NONEPeyHbIX KONeOaHUll o Kpyenou U30MpOnHOU MNIACMUHKU NEPEMEHHOU MONWUHbL NO 3AKOHY
K68aOpamHuou napadonvl ¢ YmoayeHuem 6 yeHmpe npu 00HOPOOHBIX YCI0BUSX ONUPAHUS NO BHEUHEMY
KOHMYPY 8 3A8UCUMOCIU O COOMHOWEHUsT MOJUUHBL NIACTNUHBL 8 YeHmpe K mouyune no kpaio. Ilo
pe3yibmamam Uccie008anusi NOCMpPOeHsl 2PAPUKU 3a6UCUMOCU MAKCUMATLHO20 NPO2UOA U 4aACMOMbl
cobcmeennwvix Konebanutl naacmunky om coomuoutenus Lt Ioxazano, umo 0 Kpyanvix nIACMUHOK
nepemMeHHOl MOMUHbl N0 3AKOHY K8aopamuou napabonvi ¢ ymoauwjeHuem 6 yewmpe npu tolt1<1,1
koagppuyuenm K ¢ mounocmeio 0o 5,29% coenadaem ¢ anarumudeckum Kodpduyuenmom O0s
KPY2IblX NAACTUHOK NOCMOSHHOU MOJIUYUHDL.

Kniouesvie cnoea: «xpyenas niacmumna, YCAo8us  ONUPAHUSA, HYACOMA  COOCMBEHHBIX
NONepeuHbIX KONeOAHUL, MAKCUMATbHBLIL NPO2UD.

A.V. TURKOV!?, S.I. POLESHKO?, E.A. FINADEEVA!, K.V.MARFIN*
1Orel state University named after I. S. Turgenev, Orel, Russia
2South-West State University, Kursk, Russia

THE RELATIONSHIP OF DEFLECTIONS AND FREQUENCIES OF
NATURAL TRANSVERSE VIBRATIONS OF CIRCULAR ISOTROPIC
PLATES OF VARIABLE THICKNESS ACCORDING TO THE LAW A

SQUARE PARABOLA WITH A THICKENING TO THE CENTER

Abstract. The relationship between the maximum deflections Wy from a static uniformly
distributed load q and the fundamental frequency of natural transverse vibrations w of a round
isotropic plate of variable thickness according to the law of a square parabola with a thickening in the
center under homogeneous conditions of support along the outer contour, depending on the ratio of the
thickness of the plate in the center to the thickness along the edge, is considered.According to the
results of the study, graphs of the dependence of the maximum deflection and the frequency of natural
vibrations of the plate on the ratio t2/ t1 are constructed. It is shown that for round plates of linearly
variable thickness at t,/t:1<1.1, the coefficient K with an accuracy of 5.29% coincides with the analytical
coefficient for round plates of constant thickness.

Keywords: round plate, bearing conditions, frequency of proper transverse vibrations,
maximum deflection.
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OILIEHKA BECOMOCTH NOKA3ATEJIEN
TEXHUYECKOI'O COCTOSIHUSI 3TAHUM U COOPYKEHUM

Annomayusa. B cmamve usnoowcen asmopckuil nooxo0 K ONPEOeNeHUr0 8ecoOMOCmu
noxkazamenell MexHU4ecKk020 COCMOSHUSL 30AHULL U COOPYICEHU, NO3GONTIOWUL peuums npooremy
noevluteHUss 00CMOBEPHOCMU U PE3YIbMAMUSHOCIIU — OYEHKU UX PEeanbHOl 20MOBHOCU K
UCNONIL306AHUIO NO NpedHasHavenuio. Peanuzayus maxko2o nooxooa bazupyemcs Ha Onvime peuieHus
NPAKMUYECKUX 30044 N0 OYeHKe MEXHUYECK020 COCMOSHUS 30AHULL U COOPYIHCEHUTL, KO20d 86COMOCHb X
noxkazamenetll He no00aemcs HenocpeoOCmeeHHOMY usmepenuio. B amom cayuae ons e€é onpedeneHus
npeonazaemcst UCHONIb3068AMb IKCHEPMHbIE MEMOObl PAHNCUPOBAHUS U HENOCPeOCMEEHHOU OYEHKU.
Dppexmusnocmv  ux npuMeHeHuss 60 MHO20M 3ABUCUN OM  KOMNEMEeHMHOCMU OYEeHUBAIOUUX
OKCNepmos U CO2NACOBAHHOCHIU UX MHEHUL N0 UCCIEOYeMbIM BONPOCAM, KOMOPbIe YCMAHABIUBAIOMCS
nymem onpeoeneHus Kod(pOuyuenmos uUHGOPMUPOSAHHOCMU U  APSYMEHMAYUU IKCHEePMO8 U
NOYMANHO20 PeueHUss UCCIe008AMENbCKUX 3d0a4 HA OCHOBE UCNONb308AHUS. Memood PAaH2080l
xoppensyuu. OmauyumensHoUu CHMOPOHOU ULONCEHHO20 NO0X00d K OUeHKe 8eCOMOCMmU NoKasamenell
MEXHUYECKO20 COCMOSAHUS 30AHULL U COOPYHCEHULL ABNISEMC S YCMAHOBNeHUe KpUmepusi Onpeoeienust ux
BadCHOCINU OJISL PelleHUs: NOCMABIEHHbIX 3a0aY , 4 MAKHCe eOUHbIX NPABUTL NPOBEOCHUS. UX U3MEDEHUS.
TIpeonosicennnviil NOPAOOK OYEHKU BeCOMOCINU UCCTEOYEeMbIX NPOOLEM NpouLesl YCNEWHYI0 anpobayuio 6
x00e npogedeHus 00CAe0068anUs 3AWUMHBIX  COOPYICCHULl OP2AHO8 UCNOJHUMENbHOU 61dCcmu
Poccuiickou @edepayuu. On modcem Obimb peKoMeHO06aH OJisi OnpedeieHus OOCMOBEPHO OYeHKU
MEXHUYECKO20 COCMOSIHUSL 30AHULL U COOPYIHCEHULL PAZTUYHO20 HAZHAYEHUSL.

Knrwouessle crosa: secosotl kodghduyuenm, kpumepuii OYeHKU, KOMIEMEHMHOCHb JKCHEPMOE,
MEMOO  PAHIICUPOBAHUSL, MmO HEeNOCPEOCMEEHHOU OYEeHKU, Memoo paHeo8ol  Koppeusyul,
noKazamenu 20MoGHOCMU, IKCHEPMHOE OYEHUBAHUE.
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ASSESSMENT OF THE WEIGHT OF INDICATORS OF THE TECHNICAL
CONDITION OF BUILDINGS AND STRUCTURES

Abstract. The article presents the author's approach to determining the weight of indicators of
the technical condition of buildings and structures, which allows solving the problem of increasing the
reliability and effectiveness of assessing their real readiness for use for their intended purpose. The
implementation of this approach is based on the experience of solving practical problems in assessing
the technical condition of buildings and structures, when the weight of their indicators cannot be
directly measured. In this case, it is proposed to use expert ranking methods to determine it and direct
evaluation. The effectiveness of their use largely depends on it depends on the competence of evaluating
experts and the consistency of their opinions on the issues under study, which are established by
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determining the coefficients of awareness and argumentation of experts and step-by-step solution of
research tasks based on the use of the rank correlation method. A distinctive aspect of the described
approach to assessing the weight of indicators of the technical condition of buildings and structures is
the establishment of a criterion for determining their importance for solving the tasks set, as well as
uniform rules for measuring them. The proposed procedure for assessing the weight of the investigated
problems has been successfully tested during the survey of protective structures of the executive
authorities of the Russian Federation. It can be recommended to determine a reliable assessment of the
technical condition of buildings and structures for various purposes.

Keywords: weight coefficient, evaluation criterion, competence of experts, ranking method,
direct assessment method, rank correlation method, readiness indicators, expert assessment.
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C.10. CABUHY?, M.JI. MEJJSIHKUH?, M.3. IIAPUITOB?
'HaumonansHbIH HecenoBaTenbekuii MOCKOBCKHIA TOCY/IapCTBEHHBIM CTPOMTENBHBIN YHUBEPCUTET, T. Mockea, Poccus
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JAE®OPMUPOBAHUE ®UBPOBETOHA ITPU OJHOKPATHOM
JJUHAMHWYECKOM BO3JEVMCTBUU C YUETOM BJIUSAHUA
HAYAJIBHBIX HAITPAXKEHNHU OT CTATUYECKOU HAI'PY3KH

Annomayun. Ananuz npeocmasnieHHbIX 6 HAVUHOU Jumepamype 3KCHepUMEHMANIbHbIX
UCCNICO08AHULL YKA3bIBAEM HA MO, YMO HPOYHOCMb U 0ehOpMamusHocms Gubpobemona npu e2o
OUHAMUYECKOM QOSPYICEHUU MOJICem 3A6UCemb ON HAYAIbHO20 YPOGHSA HANDANCEHUL, Gbl36AHHbIX
npedsapumenbHo NPULONCEHHON CMAmMu4eckol Hazpyskou. B cesasu ¢ smum yeavio O0aHHOZ2O
UCCe08aHUs.  AGNANOCH — NOCMPOEHUE — YCOBEPUICHCMBOBAHHBIX — MoOenell  0eqhopMuposanust
pubpobemona sxkcnIYaMupyemvix Gubpoicene300emonHHbIX KOHCMPYKYULL HeCYyWux CUcmem 30aHull u
coopydicenuil. npu  Ux OUHAMUYECKOM OO0SDYJNCEHUU C VHemOM HEeIUHEUHO YApY2020 3aKOHA
0ehopMUpOBaHIUsE MAMEPUANA HA IMANE HASPYICEHUS. CIMAMUYECKOU HASPYSKOU, d MAKHCe USMEHEHUS.
napamemposg s3K020 CONPOMUBIEHUS 8 Npoyecce Hazpyycenus. B kauecmee modenu cunogozo
conpomueienus  HuOpPoOEmMoHa HASPYICEHHBIX  DUOPOICEe300eMOHHbIX  KOHCMPYKYULL  NpU  UX
OUHAMUYECKOM O002PYICeHUU, BbI36AHHOM ABAPUIHOU cumyayuetli, npuxsma moodeiv Kenveuna -
Dotiema ons ynpyeo-esaskoco meaa. Ha ocnoseanuu npunsmoi mooenu ROAYHUEHO AHATUMUYECKOe
pewenu ougghepenyuanbHo2o ypaeHenus 00HOOCHO20 Cacamus pubpodbemona npu e20 0OHOKPAMHOM
OUHAMUHECKOM QOSPYHCEHUU C NPOU3BOTLHO20 YPOBHSL OCUCMEYIOUUX 8 HeM HAUAIbHBIX HANPINCEHUL
oM npeodeapumesibHO NPULONCEHHOU cmamuyeckol naepysku. IIpednodicen ua2o80-umepayuonnbiil
noox00 K OnpedeieHul0 napamempos ouazpamm COCmosiHus —@ubpobemona npu  CMAmuKo-
OUHAMUHECKUX PENHCUMAX HAPYNHCeHUS. AHANU3 NOIYUEHHBIX 3A6UCUMOCIIECT MENHCOY HANPINCCHUAMU U
deghopmayusamu nOKA3bI6ACM, UMO YCIUYCHUU VPOGHS HAYWILHLIX HANPSNCEHUL, O0elicmeyiomux 6
corcamom 6emoHHOM dNEMEHMEe HA MOMEHM NPULONCEHUSL K HeMY OUHAMUYECKOU HASPY3KU, NPUBOOUM K
CHUICEHUIO OUHAMUYECKOU NPOYHOCTU OEMOHA NPU OOHUX U MeX JHCe NAPAMempax 8030etCmeEUs.

Knwuesvle cnosa: gubdbpobemon, ounamuueckoe ozoeticmeue, O0eqhopMaAyUOHHASL MOOeb,
OuHaMu1eckoe ynpouHenue, ynpy2o-easkoe meno, mooenv Kenveuna-Dotiema, neaunelinas ynpyeocms,
cmamuyeckoe Hazpyicenue.

S.Yu. SAVIN'?, M.D. MEDYANKIN?!, M.Z. SHARIPOV*
'National Research Moscow State University of Civil Engineering (MGSU), Moscow, Russia
2Research Institute of Construction Physics of the Russian Academy of Architecture and Construction Sciences,
Moscow, Russia

DEFORMATION OF FIBER CONCRETE UNDER A SINGLE DYNAMIC
IMPACT TAKING INTO ACCOUNT THE INFLUENCE OF INITIAL
STRESSES FROM THE STATIC LOAD

Abstract. An analysis of the experimental studies presented in the scientific literature indicates
that the strength and deformability of fiber-reinforced concrete under dynamic additional loading may
depend on the initial level of stresses caused by a preliminarily applied static load. In this regard, the
purpose of this study was to build improved models of fiber-reinforced concrete deformation of
operated fiber-reinforced concrete structures of bearing systems of buildings and structures during
their dynamic additional loading, taking into account the nonlinearly elastic law of material
deformation at the stage of loading with a static load, as well as changes in the parameters of viscous
resistance during loading. As a model of the force resistance of fiber-reinforced concrete of loaded
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fiber-reinforced concrete structures during their dynamic additional loading caused by an emergency
situation, the Kelvin-Voigt model for an elastic-viscous body was adopted. On the basis of the adopted
model, an analytical solution of the differential equation of uniaxial compression of fiber-reinforced
concrete was obtained under its single dynamic additional loading from an arbitrary level of initial
stresses acting in it from a previously applied static load. A step-iterative approach to determining the
parameters of state diagrams of fiber-reinforced concrete under static-dynamic loading conditions is
proposed. An analysis of the obtained dependences between stresses and strains shows that an increase
in the level of initial stresses acting in a compressed concrete element at the moment a dynamic load is
applied to it leads to a decrease in the dynamic strength of concrete with the same impact parameters.

Keywords: fiber-reinforced concrete, dynamic action, deformation model, dynamic hardening,
elastic-viscous body, Kelvin-Voigt model, nonlinear elasticity, static loading.
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AHAJIN3 HAJIEXKHOCTH KEJIE3OBETOHHOM IIVINTHI
C KOPPOJIUPOBAHHOM APMATYPOH

Annomauyusn. Ha nadescnocms pacuemuvix Xapakmepucmux 1000t KOHCmpYyKyuu 61usem Kax
IKCHIYAMAYUOHHASL HASPY3KA, MAK U USHOC CAMO20 MAMEPUAnd u3-3a 6030etiCmeusi OKpyicaiouel
cpedvl. B Oannoli cmamve nposedeHa GEPOSIMHOCMHAS OYEHKA JHCeNe300eMOHHbIX DNEeMEHMO8,
NOOBEPICCHHBIX NPOHUKHOBEHUIO Xaopa. s uccredosanus Ovlia UCHONb308aAHA CB0DOOHO Onepmas
Jrcenezobemonnas nauma. B mamemamuueckou mooenu nomepu Hecyujeti CHOCOOHOCHU apMamypul HOO
KOppo3uell ObLIU BKIII0YEHbl U3BECMHbIE MEMOOUKU, PA3PaDOMAaHHble MHOSUMU A8MOPAMU.

Heonpeodenennocms npounocmu u RpULONCEHHOU HASPY3KU ObLIU NOJHOCMbIO YUMEHbl C
HOMOWBIO  8ePOSIMHOCIHO020 Memood. PyuKyusi npedebHO20 COCMOSIHUAL Hecywell cnocobHocmu
Jrcene300emontol uzeubaemol naumel Oblia paspabomana U OyeHeHna ¢ UCHOIb308AHUEM Memood
HAOEIICHOCTU NEPBbIX MOMEHMOS.

Becw npoyecc 6w peanuzosan ¢ nomougvio paspabomannou npoepammor MATLAB.

Knrouesvle cnosa:. oicenezobemonnvie KOHCMpPYKyuu, KOppO3us, CKOPOCHb KOPPO3Uil,
NPOHUKHOGEHUEe — XNopa, —nomepsi  Hecywel  CHOCOOHOCMU, — KOHCMPYKMUBHAS — HAOEHCHOCb,
KO3 puyuenm sapuayuu, HeonpeoereHHOCmb.

A.G. TAMRAZYAN!?, T.A. MATSEEVICH!
!Moscow National Research Moscow State University of Civil Engineering (NRU MGSU), Moscow, Russia

RELIABILITY ANALYSIS OF REINFORCED CONCRETE SLABS WITH
CORRODED REINFORCEMENTS

Abstract. The reliability of the design characteristics of any design is influenced by both the
operating load and the wear of the material itself due to environmental influences. This article provides
a probabilistic assessment of reinforced concrete elements exposed to chlorine penetration. A freely
supported reinforced concrete slab was used for the study. Well-known techniques developed by many
authors were included in the mathematical model of the loss of the bearing capacity of reinforcement
under corrosion.

Uncertainties in strength and applied load were fully accounted for using the probabilistic
method. The limit state function of the bearing capacity of a reinforced concrete bending slab was
developed and evaluated using the first moment’s reliability method.

The whole process was implemented using the developed MATLAB program.

Keywords: reinforced concrete structures, corrosion, corrosion rate, chlorine penetration, loss
of bearing capacity, structural reliability, coefficient of variation, uncertainty.
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.. VTKUH!

1®I'BOY BO «HamuoHambHEIH HCCIe0BaTeNbCKH MOCKOBCKHI FOCYIAPCTBEHHBIN CTPOUTEILHBI YHHBEPCHTET, T.
Mocksa, Poccus

IMPOYHOCTD C)KATHBIX 1 BHEHHEHTPEHHO CKATBIX
KEJE30BETOHHBIX DJIEMEHTOB C 30HHBIM APMUPOBAHUEM U3
CTAJIBHON ®UEBPHI

Annomayun. Copmynuposanvl U AHAIUMUYECKU ONUCAHbBL  pPeaibHble  HeluHeliHble
ouazpammel 6emona, apmamypsi u cmaie@uopobemona npu OuHamuyeckom Hazpyxcernuu. Ilposedenuol
meopemudecKue u IKCHEPUMEHMANbHbIE UCCTIe008AHUSL PADOMbL CHCAMBIX U GHEYEHMPEHHO CIHCAMBIX
NEMEHMOB C PAZTULHBIMU YPOBHAMU IKCYEHMPUCUMEMA NPULOJICEHUSL HASPY3KU NPU CINATMUYECKUX U
KPAMKOBPEMEHHBIX OUHAMUYECKUX HASPY3KaX. Bbliu u320moenensl u UCnbimanbl Ha KPAmKO8PeMeHHYIO
OUHAMUYECKYIO HAZPY3KY NPU YEHMPATbHOM U GHEeYeHmpeHHoM cocamuu 3 dicene306emonnvix u 9
JHCene300eMOHHbIX DNIEMEHMO8 C 30HHLIM apMUposanuem u3 cmaivHot @uopsl. Ilonyuensi Hogvle
IKCHEPUMEHMANbHbIE — OAHHble, — Xapakmepuzylowue npoyecc  Oegopmayuu U paspyuienus
Jrcene306emonnbix mooenei KoaouH. Takoie nomyueHvl cxemvl paspyulerus i mpeuwuHooopa306anis,
3a6UCUMOCIb USMEHEHUT OUHAMUYECKOU HASPY3KU 80 6peMeHU, nepemeujerusi Demond, apmamypvl u
cmanegubpobemona 6o epemenu. Pazpaboman memoo pacuema npounocmu u ycmoudugoCmu maxux
INEMEHMO8 ¢ YYUemoM  apMupo8aHus — 30Hbl  ceuweHus  cmanepudpodbemonom.  Hucnenno
NPOAHATUSUPOBAHO GLUSHUE UCNOIb308AHUSL 30HHO20 APMUPOBAHUSI CIATLHBIM 80JOKHOM CHCAMbIX U
GHEYEHMMPEHHO CICAMBIX JHCele300eMOHHbIX deMenmos. Pezynomamul pacuema no paspabomannoil
MemoouKe CpaGHUBAIOMCSL C Pe3YIbMAmMamu SKCNePUMEHMATbHBIX OaHHbIX. TIpednosicer Onmumanibhblil
6apUAHM NPUMEHEHUsT 30HHO20 YNPOUHEHUsL U3 CMAIbHO20 BONOKHA OJIsL CHCAMBIX U GHEYEHMPEHHO
COICAmMbIX ~ INEMEHMO8, pabomalowux npu CMAmu4eckux U KpamKoBPEMEHHbIX OUHAMUYECKUX
Haepyskax. AHanu3 pe3yibmamos paciema Ha 0CHO8e pa3pabomanHo20 Memood paciema npPoYHOCmuU
HOPMATIbHbIX CEYeHUll 6HEYEHMPEHHO CHCAMO20 dHcelle300emoHa u cmane@uopobemona, 0CHO8AHHO20
Ha Molenu Oeopmayuu, U UX CpaHeHue ¢ OAHHbIMU IKCNEPUMEHMATbHBIX UCCIE008aHULl NpU
KPAMKOBPEMEHHOM OUHAMUYECKOM HASPYNHCEHUU NOKA3bIEAION, UYMO OMKIOHEHUs. COCMAGNsIon 6
cpeonem  10-18%, umo ceudemenvcmeyem o mom, umMo paspabomanuwit Memoo obiadaem
00CMAamoyHoU MOYHOCMbIO OJiA peuleHus NPAKMU4ecKux 3a0ay.

Knrwuesvle cnosa: ¢ubpobemon, cmamuxa, OUHAMUKA, HPOYHOCHb, O0eDHOPMAMUBHOCHD,
HeNUHellHOCMb, 00pa308aHue MpeujuH, IKCnepumMeHm.

D.G. UTKIN?
!National Research Moscow State University of Civil Engineering, Moscow, Russia

STRENGTH OF COMPRESSED AND NON-CENTRALLYCOMPRESSED
REINFORCED CONCRETE ELEMENTS WITH ZONE REINFORCEMENT
OF STEEL FIBER

Abstract. The real nonlinear diagrams of concrete, reinforcement and steel-fiber concrete
under dynamic loading are formulated and analytically described. Theoretical and experimental studies
of the operation of compressed and non-centrally compressed elements with different levels of load
application eccentricity under static and short-term dynamic loads are carried out. 3 reinforced
concrete and 9 steel-fiber concrete elements were manufactured and tested for short-term dynamic load
under central and off-center compression. New experimental data characterizing the process of
deformation and destruction of steel-reinforced concrete models of columns have been obtained. Also,
the schemes of destruction and cracking, the dependence of changes in the dynamic load over time, the
movement of concrete, reinforcement and steel-fiber concrete over time are obtained. A method has
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been developed for calculating the strength and stability of such elements, taking into account the
reinforcement of the section with steel fiber concrete. The influence of the use of zone reinforcement
with steel fiber of compressed and non-centrally compressed reinforced concrete elements is
numerically analyzed. The results of the calculation according to the developed methodology are
compared with the results of experimental data. The optimal variant of the application of zone
reinforcement made of steel fiber for compressed and non-centrally compressed elements operating
under static and short-term dynamic loads is proposed. The analysis of the calculation results based on
the developed method for calculating the strength of normal sections of non-centrally compressed
reinforced concrete and steel-fiber concrete, based on the deformation model, and their comparison
with the data of experimental studies under short-term dynamic loading show that the deviations are on
average 10-18 %, which indicates that the developed method has sufficient accuracy to solve practical
problems.

Keywords: fiber concrete, statics, dynamics, strength, deformability, non-linearity, crack
formation, experiment.
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HOABOP PACXOA0OB MATEPHUAJIOB IJI5s1 CO3JIAHUA
TPYHTOIEMEHTHBIX CBAW B CJIOKHBIX
NHXEHEPHO-TEOJIOT'MYECKHUX YCJIIOBUAX

Annomayusn. Ykpennenue cpyHmos no CmpyuHOU MEXHONO2UU 6 CIONCHBIX ZPYHMOBLIX
YCRoBUAX 6 HACMOsee 6peMsi NOJYYUNO WUPOKOe PpACHPOCMPAHeHue 6 MOM 4Hucie npu
cmpoumenscmee 3a27yONeHHbIX U NOO3eMHbIX coopyocenutl. TIpu smom Hakonuiocs 0ocmamoutoe
KOIUYECMBO ONbIMHbIX OAHHBIX OJisi NPOSHOZUPOBAHUSL CEOUCME NOIYYaeMo2o ZpyHmoyemenma. Lleav
pabomel 3aKOYAEMCS 8 ONPEOeNeHUU ONMUMATLHBIX PACX0008 MAMEPUANO8 OJisi ZDYHMOYEMEHMHbIX
KOHCMPYKYUIL € YYEMOM CNONCHBIX UHIICEHEPHO-2e002UYeCKUX YCaoguil. H3yuenue meepoeiouyux
cucmem HA MUHEPATbHOU OCHOBe 6 BOOOHACBLIWEHHbIX ZSDYHMAX C BKIIOYEHUSMU OPSAHUYECKUX
OMNOICEHUl UTU 6 YCIOBUSX BbICOKOU Quibmpayuy, umeem pso 0cobeHHOoCmel, 3ampyOHIIOUUX
HA3HAYeHue ONMUMAIbHLIX MEXHONO2UN U KOMNOHEHMO8 pPACmBOpPO8 HA UEMEHMHOU OCHO8e ONisi
Gopmuposanus  cpynmoyemenmos. s onpeoeienus KOHEUHbIX NApamempos 2pyHMOYEMEHMO8
AHATUBUPOBANUCL  NAPAMEMPbL  2DYHMOYEMEHMHBIX  C6All HA 0ObeKmax npu  Cmpoumenbcmee
Memponoiumena, 1a60pamopHvie OaHHble NPU CMEUUBAHUU MUHEPATIbHBIX KOMAOHEHNO8 U 2DYHMOB
DA3HBIX MUNOB, OGHHbLIE HAYYHO-MEXHUYECKO20 CONPOBOIICOEHUsI NPU KOHMPOTe Kayecmee u npuémre
pabom. Hzyuena Kunemuxa meepoeHusi 2PYHMOYEeMeHmo8 ONsi PA3IUYHLIX 2PYHIOE NpU PA3HbIX
pacxooax yemenma, 3aMuKCUpOsan ROJONCUMENbHLIN dPdekm om NpuMeHeHUs paziudHbIX Munog
006a80K NpU HEBO3MONCHOCIU OOCTUNCEHUS] NPOEKMHBIX (PUBUKO-MEXAHUYECKUX CEOUCME 6 CIONCHLIX
2pyHmogbix  ycaogusix. H3yuena opgexmusHocms  OOCMUICEHUS  NPOEKMHBIX — NPOUYHOCHIHBIX
XAPAKMepucmuKy, ZPYHMOYeMeHma ¢ onpeoeieHuem MUHUMAIbHO20 Nopo2a pacxodos yemenma. Ipu
npouU3BOOCmEe  ONbIMHLIX  pabom Ol NOOMEEPIHCOeHUsi  8bIOPAHHO20 — pacxoda yemewma U
MEXHONOZUYECKUX NAPAMEMPO8 YeMEeHMAaYyuu, ommedeHbl 0COOEHHOCIU 3aKPenIeHUs NO MeXHOI02UU
jet-grouting 6 epynmax pasnozo muna.

Knrouegvle cnoea: cpynmoyemenm, 3aKpeniéHHbll 2PYHM, 2PYHMOOEmOon, cmpyinasn
yemenmayus, yemeHmayuoHHoe 3aKpenenue, ycunenue 2PYHMO8 OCHOBaHUI,
NPOMUBOPUILMPAYUOHHAS 346eCd.

A.A. DOLEV?, V.A. ALEKSEEV?, O.YU. BAZHENOVA?

'Engineering company Mosinzhproekt, Moscow, Russia
2Department of Computer Science, Moscow, Russia
3National Research Moscow State University of Civil Engineering (NRU MGSU), Moscow, Russia

SELECTION OF CONCRETE FORMULATIONS FOR THE CREATION
OF SOIL-CEMENT PILES IN DIFFICULT ENGINEERING AND
GEOLOGICAL CONDITIONS

Abstract. Strengthening of soils by jet technology in difficult ground conditions has now
become widespread, including in the construction of buried and underground structures. At the same
time, a sufficient amount of experimental data has accumulated to predict the properties of the resulting
soil cement. The purpose of the work is to determine the optimal consumption of materials for
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soil-cement structures, taking into account complex engineering and geological conditions.

The study of mineral-based hardening systems in water-saturated soils with inclusions of
organic deposits or in conditions of high filtration has a number of features that make it difficult to
assign optimal technologies and components of cement-based solutions for the formation of soil
cements. To determine the final parameters of soil cement, the parameters of soil cement piles at the
facilities during the construction of the subway, laboratory data on mixing mineral components and
soils of different types, scientific and technical data were analyzed.

Keywords: soil cement, fixed soil, soil concrete, jet grouting, grouting, reinforcement of
foundation soils, anti-seepage curtain.
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MOINPUIINPOBAHUE HU3KOKAYECTBEHHOI'O I'NIUHUCTOI'O
CBIPbSI TEJIEM HAHOKPEMHE3EMA U EI'O BJIUSIHUE HA CBOVICTBA
KEPAMMNYECKOI'O YEPEIIKA

Annomayun. B cea3u nepcnekmusamu pocma o0bemog cmpoumenscmea UHOUBUOYATbHBIX
HCUTLIX  OOMOS 803pACIAent CHPOC HA JUYesou KepamuuecKuil Kupnud u KpynHopopmammule
nopusoeannvle cmenogvie 010ku. Ilpu Oedpuyume BbICOKOKAUECTNBEHHO20 2NUHUCHOZ0 CbIPbS O
BbINYCKA KEPAMUYECKO20 KUPNUYA NIACTHUYECKO20 (POpMOBaHUsL, PEeKOMEHOYEemC s Nepexod HA 6bINYCK
uz0enutl noycyxoeo npeccosanus. Basicnoi sadaueti aensemcs nogvluenue npoyHOCmu Kepamuiecko2o
KUpnUYa Kax Hecywezo 6 CMeHe HA2pysKy, MAaK U GbINOJHAIOWe20 Meniou30Iupyiouyo polb.
Pexomenodyemcs gsedenue 6 wiuxmy 600H020 pacmeopa 2eia HAHOKpeMHe3eMd.

OCHOBHBIM ~ CbipbeM ABTANCA HecneKarwjulica nvliegamvlii  cyenunox Bepx-Tynunckoeo
Mecmopodicoenust, cooepacawyuil boaee 70 % nviiesamoix gpaxyuti (5-50 mxm). B kauecmee 0obasku
UCNONL308ANCA 2eb HAHOKpemHesema «JIdtikcun-30» npouzgodcmea HAyUHO-MEXHUYECK020 YeHpmpa
«Komnacy (2. Kasanv). B cmamve asmopuvi uchonwb3068aau Kax Cmanoapmusie Memoobl UCcie0o8anus,
Mak u coepemMenHvle Memoobl DPeHMEeHOpA308020 AHANU3A ONid YCMAHOBNEHUS BeWeCMEEeHHO20
€COCMAasa KepamuiecKozo 4epenkda.

Yemanosneno, umo npu onmumanbHuIX peyenmypHuIX U MEXHOIO0UYeCKUX Napamempax
68edenue 6 coipbegylo cmech censi «JIiikcun-30» ¢ 60001 3ameopenust nosvliiaem npeodei nPoYHOCU
no cpagnenulo ¢ 6e3006a60uHbIM cocmagom Ha Ha 32,8 %, ue enusisi HA CPeoHIOI0 NIOMHOCHL U
8000N02710WeHUe KePAMUYCEK020 Yepenka. M3yuen KoauuecmeeHHblll (pasosulii cCOCmas Yyepenkd.

DKCnepumMeHmanrbHo YCMaHo8IeHO NogbluleHUe NPOUHOCIU KepaMuyecKozo 4epenka 3a cuem
ucnonw3o8anus 0obasku 2ensi Hanoxkpemuezema «JDukcun-30» 6 onmumanvhoil dozuposke. s
obecneuenuss MaKCUMATbHOU NPOYHOCTU KePAMUUECKO20 Yepenka HeoOXo0umo, 4mobduvl npu odxicuee
OblIU  3a8epuieHbl  NPoOYeccyl  83AUMOOelCMEUs  800HO20 pAcmeopa 000aéKU ¢ TUHUCTHBIM
KOMHNOHEHTNOM.

Knwouesvie cnosa: nuskoxauecmeennoe 2IUHUCNOE Cblpbe, nojaycyxoe npeccoedaHue,
noebvlieHue npoyHocmu, 2ejlib HAaHOKpemHnesema.

L.V. ILINAL L.N. TACKY?, O.V. ULYANOVA!
'Novosibirsk State University of Architecture and Civil Engineering (Sibstrin), Novosibirsk, Russia

MODIFICATION OF LOW-QUALITY CLAY-STOCK RAW MATERIALS
WITH NANOSILICA GEL AND ITS INFLUENCE ON THE PROPERTIES OF
CERAMIC SHARD

Abstract. In connection with the prospects for growth in the volume of construction of
individual residential buildings, the demand for facing ceramic bricks and large-format porous wall
blocks is increasing. With a shortage of high-quality clay raw materials for the production of plastic
molded ceramic bricks, it is recommended to switch to the production of semi-dry pressing products. An
important task is to increase the strength of ceramic bricks, both carrying a load in the wall and
performing a heat-insulating role. It is recommended to introduce an aqueous solution of nanosilica gel
into the charge.

The main raw material was non-caking dusty loam of the Verkh-Tulinskoye deposit, containing
more than 70% of dusty fractions (5-50 microns). As an additive, we used Lakesil-30 nanosilica gel
produced by the Compass Scientific and Technical Center (Kazan). In the article, the authors used both

© Unvuna JI.B., Tayxu JI.H., Yavaunosa O.B., 2022
MNe 1(99) 2022




CTpouTe/IbCTBO H PEKOHCTPYKIUS

standard research methods and modern methods of X-ray phase analysis to establish the material
composition of a ceramic shard.

It has been established that, at optimal prescription and technological parameters, the
introduction of Lakesil-30 gel with mixing water into the raw mixture increases the strength limit by
32.8% compared to the non-additive composition, without affecting the average density and water
absorption of the ceramic shard. ... The quantitative phase composition of the shard has been studied.

It has been experimentally established that the strength of a ceramic shard is increased due to
the use of an additive of Lakesil-30 nanosilica gel in an optimal dosage. To ensure the maximum
strength of the ceramic shard, it is necessary that the processes of interaction of the aqueous solution of
the additive with the clay component are completed during firing.

Keywords: Low-quality clay raw materials, semi-dry pressing, increase in strength, nanosilica
gel low-quality clay raw materials, semi-dry pressing, additions of wollastonite and
ferrosilicomanganese waste, phase composition of the shard, physical and technical properties.
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OT3bIB HA YYEBHOE ITIOCOBUE
«BOJIBIIION CTPOUTEJILHBIN CJIOBAPH»

Pumuun B.U., Kenko E.C., Tpynros I1.C. Boabmoii crpouTe/ibHbIH c10Bapb. B 2-x Tomax:
yueOHoe nocooune. MockBa: U3nareancrBo: ACB, 2022, Tom 1- 572 c., Tom 2 — 626 c.

B pamkax peanuzanuu MEpONpPUSTUN MOCBAIIEHHBIX 65-
Pusunt BH. - Keuko EC. - Tpywron I1C JETHI0 CcO  JHS  00pa3oBaHUs  HAyYHO-HCCIICIOBATEIBCKOTO
WHCTUTYTa  cTpowWTenbHOW  (m3mku  Poccuiickolt  akamemMuun
APXUTEKTYpPhl M CTPOUTEIIbHBIX HAayK, ABTOPCKUM KOJUIEKTHBOM,
corpynaukoB HUMC® PAACH mnon  pykoBOJICTBOM — HIL-
koppecnionienta PAACH Pummuna B.U. noarorosinena pykomnuck
CJIOBAPb y4eOHOT0 1mocodust «boJbIION CTPOUTENBHBIN CIOBAPHY.

[IpuBoguMBIE TEpMUHBI U ONpeneJeHuss B o0macTu
CTPOMTENILHON OTpaCiH, PacHoJIOKEHHBbIE B ajl(aBUTHOM TOPSIJIKE,
W3y4YeHBI, CHCTEMATHU3UPOBAHBI M OMHUPAIOTCS HA COBPEMEHHYIO
JNEHUCTBYIONYI0O ~ HOPMAaTHBHYHO  0a3y  CBOJOB  TMpaBWI |
rOCYJapCTBEHHBIX CTAHIAPTOB, NEWUCTBYIONIWX B HaIllel CTpaHe B
pycne Ykaza Ilpesunenta Poccuiickoir @enepanuu ot 7 mas 2018
roga Ne 204 «O HaMOHAIBHBIX HENAX U CTPATETHUECKUX 3a/Jadax
pazButus Poccuiickoii @enepannn Ha nepuo 10 2024 rogay.

Pa3pabarbiBaemblii CIIOBaph COJEPKUT BCE aKTyallbHBIE HA
CETOJHSIIHUN MEePUOJI TEPMUHOJOTHUYECKHE HOBHUHKU CTPOUTEIBHON oTpaciu. M3naHHbIe paHee
paboTHl MOJOOHOTO THUIIA YCTApEIH M aOCOJIOTHO HE OTBEYAIOT COBPEMEHHOMY YPOBHIO Pa3BHTHS
OTpAaCIIH.

CrnoBapp TmpeAHa3Hau€H Uil CHEHUAIUCTOB CTPOUTEIBHBIX M  IOJBEAOMCTBEHHBIX
OpraHu3alii, IPOEKTHBIX UHCTUTYTOB, CIYXKO 3aKa3uMKa; KOTOPbIE 3aHMMAIOTCSI CTPOUTENILCTBOM,
MPOEKTHUPOBAaHUEM,  PEKOHCTPYKIHMEH,  caHalued,  KamuTaJIbHbBIM  PEMOHTOM  IKHJIBIX,
MIPOMBIIIJICHHBIX U OOIIECTBEHHBIX 3/IaHUN M MH)XEHEPHBIX COOPYKEHUM, a TakKe IJIs CTYICHTOB,
0akalaBpoB M MarucTpoB, OOydaroUIMXcs IO TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHAApTaM
TPETHEro MOKOJICHHUS [10 HAMPABICHUIO MOATOTOBKH «CTPOUTEIHCTBOY

B cBs3u ¢ atuM, Martepuanbsl ydyeOHOTo mnocobus «bosbLIONW CTPOUTENBHBIN CIOBapb»
PEKOMEHAYIOTCS K OIYOJMKOBAHHUIO B OTKPBITOM MEYaTH.

BOJILILION CTPOUTEJBHbIN

3aBeayromuii kadeapoit

«YHHUKaIbHBIC 3JaHUS U COOPYKEHUSD)

OI'BOY BO «lOro-3ananHplii rocy1apCTBEHHBI YHUBEPCUTETY,
axkanemuk PAACH, a.1.H., ipod.

B.A. KosiuyHoB
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YBaxxaeMble aBTOPbI!
IIpocum Bac 03HAKOMHTBCSI ¢ OCHOBHBIMH TPeOOBAHUSIMH
K 0(hopMIICHHIO HAYYHBIX CTATEH

e [lpencraBnsieMblii MaTeprana JOMHKEH ObITH OPUTHHAJIBHBIM, He ONMYOJMKOBAHHBIM paHee B JIPYruX
MEYaTHBIX M3IaHHSIX.

e OO0beM MaTepuaia, MpeIaraeMoro K IyOJUKalluh, U3MEPSETCsl YKCIOM 3HAKOB C YYETOM IPOOEIIOB.
Pexomennyemsrii 00bem crateii: ot 15000 10 45000 3HaKkoB ¢ npodenamu.

o CraThsa q0KHa OBITH HaOpaHa Ha juctax (opmara A4 mpudrom Times New Roman, pasmep 12 pt ¢
OJIMHAPHBIM MHTEPBAJIOM, TEKCT BBIPABHUBAETCS 1O IMUpUHE; a03amHbid otcTynm — 1,25 oM, mpaBoe mone —
2 cM, JIeBOe ToJie — 2 CM, TIOJISI BHUA3Y M BBEPXY — 2 CM; BCE CTPAHUIIBI PYKOIHCH JOJIKHBI HIMETh CIUIOIIHYIO
HyMeEpaIuio.

o CraThs MPEAOCTABIISETCS B DJIEKTPOHHOM BHJIE 110 DJIEKTPOHHOM MOYTE WM Yepe3 CUCTEMY JIEKTPOHHOM
pelaKIuH.

e B ogHOM cOOpHHKE MOXKET OBITh ONYOJIMKOBaHAa TONBKO OJHA CTaThsl OJAHOIO aBTOpa, BKIIOYAs
COaBTOPCTBO.

e FEciam craThs BO3Bpamlaercs aBTOpPY Ha JOpa0OOTKYy, WCIpaBICHHBIM BapHaHT cJeAyer IMpHciaTh B
pEelaKkiuio TOBTOPHO, MPUJIOKKUB MUCHMO C OTBETAMU HA 3aMe4YaHHs pelieH3eHTa. JJopaboTaHHbI BapuaHT
CTaTbU PEUEH3UPYETCA W PacCMATPUBAETCS PENAKIMOHHOW KoJulerued BHOBb. [laToil mpencTaBiieHUs
MaTepHala CYMTAeTCs JaTa MOCTYIUICHHS B PEIaKINI0 OKOHYATEIFHOTO BAPHAHTA UCTIPABIICHHOW CTAThHH.

e AHHOTanMM BceX NYOJMKYeMbIX MAaTEpUaIOB, KIIOYEBbIC CiIOBa, WMH(oOpMmaims o0 aBTopax, CIIHCKU
JUTEPaTypbl OyIyT HAXOAWUTHCS B CBOOOJHOM JIOCTYIIE Ha CaiiTe COOTBETCTBYIOIIETO JXypHalla M Ha caifte
Poccuiickoit Hay4HOI anekTpoHHOM Onbnnorekn — PYHOb (Poccuiickuii nHAEKC HAy9HOTO IUTUPOBAHUS).

B TekcTe cTaThbH HE PEKOMEHIYETCS IPUMEHSITD:

- 000pOTHI Pa3roBOPHOI PEUH, TEXHUIIU3MBI, TPO(ECCHOHATI3MBI;

- ISl OMHOTO M TOTO JK€ TMOHSATHS Pa3jInYHble HAYYHBIC TEPMUHBI, OJM3KHE 10 CMBICITY (CHHOHUMBI), a
TaK)Ke HMHOCTPAHHBIE CIIOBA U TEPMUHBI TIPH HATMYHH PAaBHO3HAYHBIX CJIOB ¥ TEPMUHOB B PYCCKOM SI3BIKE;

- TPOU3BOJILHBIC CJIOBOOOPA30BaHUS,

- COKpaIllecHUsl CIIOB, KPOME YCTAaHOBJICHHBIX MpPaBUIAMH PYCCKOW opdorpaduu, COOTBETCTBYIOIIMH
CTaHJApTaMHU.

o CokpameHuss ¥ a00OpeBHATYphl JOIDKHBI pacH(pOBBIBATHCS TI0 MECTY MEPBOrO  YIOMHHAHUS
(BXOXICHHS) B TEKCTE CTATHH.

Oos3aTe/ibHbIE 31eMeHThI:
- 3arjaBHe (Ha PyCCKOM H aHIJIMIICKOM sI3bIKe) ITyOJMKyeMOro Marepuasa AODKHO ObITh TOYHBIM U
eMKHM, CJIOBA, BXOJIIIME B 3arjlaBHe, NODKHBI OBITH SICHBIMH CaMH{ IO ceOe, a He TOJIbKO B KOHTEKCTE;
cienyer M30erath CIIOXKHBIX CHHTAKCHYECKMX KOHCTPYKLMH, HOBBIX CJIOBOOOpPA30BAHHMH M TEPMHHOB, a
TAKXe CJIOB Y3KOIPO(ECCHOHATIBHOTO U MECTHOT'O 3HAUCHUS;
- aHHoTauusi (Ha PYCCKOM H AaHIJIMICKOM sI3bIKe) KPaTKO OIMCBIBAET OOBEKT MCCIECIOBAHUS,
MOTHBALMIO K IPOBEICHUIO MCCIECAOBAaHMs, PE3yJabTaTbl HCCIENOBAaHUS (PEKOMEHAYETCS YKa3bIBaTbh
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 CCBHIJIAETCSl B TEKCTE CTAThU; PEKOMEHIYyEeMbIH 00bEM CIIHCKA
JUTEPaTyphl — He MeHee 20 HCTOUHUKOB.

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

Penakuums He B3uMaeT miaTty ¢ aBTOPOB 3a IOATOTOBKY, PELEH3UPOBAHUE W Pa3MEIIEHHE B OTKPHITOM
JIOCTYIIE CTaTEH.

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

C nmosHoi1 BepcHeli TpeOOBaHNH K 0()OPMIICHUIO HAYYHBIX CTATEH
BbI Mo:xeTe 03HAKOMUTBHCA Ha caiiTe https://construction.elpub.ru/jour/index
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