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C.H. OBCSIHHUKOB!?2, B.H. OKOJIMYHBII*

1Tomcknii rocynapcTBeHHBIN apXUTEKTYPHO-CTPOMTENBHBIN YHHBEPCHUTET, T. ToMmck, Poccus
2Hay4Ho-HcCle10BaTeNbCK il HHCTUTYT cTpouTenbHoit pusuku PAACH, r. Mocksa, Poccust

CUJIOBBIE UCIIBITAHUS IIVIEHKHU DT®D"

Annomauyusn. Vccie0osanusi Mexanudeckux C80UCME NieHKy U3z SmuieH-mempapmopomuiend
(OTDI) axmyanvuvl 01 WUPOKO2O NPUMEHEHUSI 8 CMPOUMETbCMEE CEEMONPO3PAUHBIX NOKPLIMULL 6
Kaumamuyeckux yciosusix Poccuu, ocobenno 6 apxmuueckotl 3one. Cuiosvie UCNbIMAHUSL 8bINOIHEHbL
ons naenxku momyunot 250 mxm Ha paspeisnou mawune INSTRON, a makowce npu pagnomepro
pacnpeoeneHHol Hazpyske npu NOIONCUMETbHBIX U OMPUYAMETbHbIX memnepeamypax. Ycmanoesnen
HauanbHulli Mooy ynpyeocmu no 1'OCT 34370-2017, komopuiii cocmasun 1090 Mlla. /[ns pacuemos
CBEMONPO3PAUHBIX NOKPLIMULL BbISIGIEHbI MPU CMaduu Hazpyscenus. B ynpyeoti cmaduu pabomul
nnenxku ITDD cpednuti modynw ynpyeocmu cocmagun 35,8 Mlla, 6 ynpyzo-niacmuunoti cmaouu —
1,78...2,71 MIla u 6 nracmuunoii cmaouu pabomst — 0,06...0,086 Mlla.

Cunosvle ucnoimanuss memopanvl u3z nienku ITDPD morwunou 250 MKM Ha CUI080U
mpey20bHOl pame npu pasHOMepHO pacnpedenennoll Hazpyske 0o 8,577 rklla ne npueenu x pazpulgy
Membpanvl Hu npu noaoxcumenvivix (+15...+18 °C), nu npu ompuyamenvhoix memnepamypax (-23...-
29 °C). Mnozcokpamuule mexanudeckue nogpescoenus (nopesvi) membpanvt nood nazpysxou 8,50 klla
npu memnepamype -26°C marxoice He npusenu K ee paspulgy. Ilpocubvl membpanvl npu
NOLOACUMETLHBIX eMnepamypax oocmuzanu 84 mm, npu ompuyamenbHuix memnepamypax — 58,2 mm.
Cunosvie ucnoimanusi naenxu ITDD nokazanu ee cepxevicoKuUe NPOUHOCHIHbIE XAPAKMEPUCTIUKU, YIMO
no360Jslem npu IOKAIUU3AyuU npou3eoocmea 6 Poccuu wupoxo ucnoavzosams ee 015 CO30aHU
KOMGOpmMHOLL Cpedbl 8 COOPYIAHCEHUSIX, B03800UMBIX 8 ApxmuKe u Ha Opyaux meppumopusx Poccuu.

Kniouesvie cnoea: nienxa u3 smuneH-mempagmopamuiend, MexanuuecKue UCnblmanus Ha
Paspuis, CUIoBble UCTILIMAHUSL PAGHOMEPHO PACNPEOEeHHOU HAZPY3KOU.

S.N. OVSYANNIKOV??, V.N. OKOLICHNY*
Tomsk State University of Architecture and Building, Tomsk, Russia
2Scientific Research Institute of Construction Physics RAASN, Moscow, Russia

POWER TESTING OF ETFE FILM™

Abstract. Studies of mechanical properties of ethylene-tetrafluoroethylene (ETFE) film they
are relevant for wide application in the construction of translucent coatings in the climatic conditions of
Russia, especially in the Arctic zone. Power tests were performed for a film with a thickness of
250 microns on an INSTRON bursting machine, as well as with a uniformly distributed load at positive
and negative temperatures. The initial modulus of elasticity according to GOST 34370-2017 was
established, which was 1090 MPa. Three loading stages have been identified for the calculations of
translucent coatings. In the elastic stage of operation of the ETFE film, the average modulus of
elasticity was 35.8 MPa, in the elastic-plastic stage — 1.78...2.71 MPa and in the plastic stage of
operation — 0.06...0.086 MPa.

© Oscannuxos C.H., Oxoruunviii B.H., 2022

* Uccneoanue BoImosiHeHo 1o 3akasy OIYIT «THITIT « KPOHA» no Teme «IToHCK, MCCITEN0BAHIE U aHATN3 PENIEHHU
HECYIIMX, OrpaKJAlONMX KOHCTPYKIMH W OCHOBAaHWMH JUIS CO3MAaHHS OONBIICIPONETHBIX KIMMAaTHYECKHX
WCKYCCTBEHHBIX YKPBITHH JUIs ycnoBuil paiioHoB KpaitHero CeBepa W BEYHOH Mep3JIOTH» M THpH (HPUHAHCOBOM
noziep>kke MuHHCTepCTBA HAYKU | BhIciiero oopaszosanust PO mo npoexty FEMN-2020-0003.
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CTponTe/IbCTBO H PEKOHCTPYKIHSI

Force tests of a membrane made of ETFE film with a thickness of 250 microns on a power
triangular frame with a uniformly distributed load of up to 8,577 kPa did not lead to rupture of the
membrane at any positive (+15 ...+18 °C) not at subzero temperatures (-23...-29 °C). Repeated
mechanical damage (cuts) of the membrane under a load of 8.50 kPa at a temperature of -26 °C also
did not lead to its rupture. The deflections of the membrane at positive temperatures reached 84 mm, at
negative temperatures — 58.2 mm. Power tests of the ETFE film have shown its ultra-high strength
characteristics, which makes it possible to widely use it to create a comfortable environment in
structures erected in the Arctic and other territories of Russia when localizing production in Russia.

Keywords: ethylene-tetrafluoroethylene film, mechanical tensile tests, power tests with evenly
distributed load.
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AHAJIN3 PABOTOCITIOCOBHOCTH OITOPHbBIX YHACTKOB
KAMEHHBIX CBOJA0OB

Annomauyusn. B cmamve 000CHOBbI6ACMC, YMO 8 YUTUHOPUHECKUX CB0OAX C PACHATYOKAMU U
KPEeCmosblX C800aX UCHOPUYECKUX 30anuil Hauboiee HANPANCEHHbIMU SGNSIOMCS 30HbI ONUPAHUS
€80008 HA ONOPHBIE KOHCMPYKYUU (CIEHbL U CTOIObL) U 30HbL CORPAdICEHUs. PACNATYOOK O c8o0amu. B
YACMHOCMU, 6 KPeCmosbiX C800AX HAUbONee HASPYICEHHbIMU AGTAIOMCSA OUALOHATbHbIE pebpa, 6
KOMOPBIX CocumMarowjue yCuius 0eticmgyiom noo yeiom 45° (UmMeHHo 8 9mom Hanpaeienuu KaMeHHAs
KAIadKka 061a0aem HAUMEHbWUM CONPOMUBTEHUEM CHCAMUIO), d NOMOK CHCUMAIOWUX YCULUU 8
npeoenax OuazoHanel c600a HAKANAUBAEMCS, 00CMU2Aas MAKCUMATbHbIX 3HAYEHULl 8 €20 ONOPHbIX
namax. M3 ueeo Oenaemcs 61800, YMO UMEHHO ONOPHblE KOHCOMU Yauje 8Ce20 ONpeoesisiion HeCyuio
CHOCOOHOCTL  Kpecmogozo c6oda 8 uyeioM. B cmamve Oaromesi npubnudicenHvle paciemmubvie
3a6UCUMOCIU OJISl OYEHKU Hecywell CNoCOOHOCMU ONOPHBIX KOHCOIEU KPeCmosblx 60008 U Oeldemcs.
661600, YMO HAUOONEe MOYHYIO KAPMUHY HANPANCEHHO2O0 COCMOSHUSL ONOPHBIX KOHCONEU MOJICHO
YCMAHOBUMb NYMEM YUCTEHHO20 MOOeIUpOsanus, a O/ OYeHKU Hecyujell CHOCOOHOCmU HeobX00umMo
UCNONIb308AMb YACMHbIE KPUMEPUU NPOUHOCHIU.

Knrwueswie cnosa: uuﬂlmdpuquKue KdMeHHble C‘Soabl, Kpecmoeble KaMeHHble CBOObl, 8000l C
pacncmy67<cm4u, ONnOpHblE KOHCOJU Kpecmoeblx 6‘60006, Hecywas CNOCOBHOCMb  KAMEHHbIX 060006‘,
Kpumepuu npo4Hocmu KAMeHHblX C60008.

R.B. ORLOVICH?, S.S. ZIMIN?, A.V. HALALIUK?
1000 « PI Georekonstrukcia», Saint-Petersburg, Russia
2Saint-Petersburg State Polytechnical University, Saint-Petersburg, Russia,
3Branch office of the RUE «Institute BeINI1S» — Scientific-Technical Center, Brest, Republic of Belarus

THE ANALYSIS OF EFFICIENCY OF SUPPORT AREA IN MASONRY
VAULTS

Abstract. The article substantiates that in cylindrical vaults with stripping and cross vaults of
historical buildings, the most stressed areas are the areas where the vaults rest on the supporting
structures (walls and pillars) and the zones of interface between strippings and vaults. In particular, in
cross vaults, the most loaded are the diagonal ribs, in which the compressive forces act at an angle of
45° (it is in this direction that the masonry has the least resistance to compression), and the flow of
compressive forces within the diagonals of the vault accumulates, reaching maximum values in its
supporting heels. From which it is concluded that it is the supporting consoles that most often determine
the bearing capacity of the cross vault as a whole. The article gives approximate calculated
dependences for assessing the bearing capacity of the supporting consoles of the cross vaults and
concludes that the most accurate picture of the stress state of the supporting consoles can be
established by numerical modeling, and to assess the bearing capacity, it is necessary to use particular
strength criteria.

Keywords: cylindrical stone vaults, cross stone vaults, vaults with demouldings, supporting
consoles of cross vaults, load-bearing capacity of stone vaults, strength criteria for stone vaults.
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JIMHAMMWKA ®UBPOXKEJE30OBETOHHOM IIJINTHI HA TOJATJINUBBIX
OITIOPAX IIPX ITIEPEMEHHOM 1O IIVIOITAIN UMITYJBbCHOU
HAI'PY3KE

Annomayun. Cmamvs nocesuwaemcs YUCICHHOMY AHAAU3Y HANPSIHCEHHO-0eOPMUPOBAHHOZO
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BO3HUKHOBEHUSI NONAAEMCSL 63DbI8 HA NOGEPXHOCMU 3eMIU ULU UHOU UMRYIbC, NEPeOaiouwuiics yepes
epyum na xoncmpyxyuto. HMccnedyemes usmenenue 6o eépemenu komnowenmos HIC 6 6Gemone u
apmamype npu usmeHenuu nooamausocmu onop. Paccmampusaemcs 6ozmodcnocmes dicecmrozo unu
VAPY2ORIACMUYECKO20 0ehOpMUPOBAHUsL ONOP NpU YOapHoM 6o30eticmeuu. Ha xonkpemnom npumepe
nOKa3ana 3 pexmusHocms npeodiazaemMo20 nooXo0a Npu CUMMEMPUYHOM HASPYHCEHUU UMNYIbCHOU
HAZPY3KOIL C YUemom nepemMeHHoll niowaou namua yoapa. duciennoe mooeruposanue nokasaio, 4mo
KAK npu CMamuyeckom, mMak U npu OUHAMUYECKOM OO0SDYJICEHUU NAUMA paspyuaemcs no
@ubpobemony ¢ 06pazoeanuem 8AHMOBO20 MEXAHUZMA, NPU IMOM COXPAHSSL CEOUCMBO HCUBYHECHIU
npu obecnevenuu Hepaspywaemocmu apmanmypul. 1Iokazano, 4mo ucnoivb308aniue HOOAMIUBHIX ONOP
uspaem cywecmeeHHyio poib 8 OeMnUpPosanHuy Koiebanuti U no360Jsem pecyiupoeams KaKk yposeHsb
MeXaHuueckou  Oe30nacHOCMuU  KOHCMPYKYuu, mMaxK U ee MAmepuaioeMKkocms. Ycmanoenena
HeoOX00UMOCHb U AKMYAIbHOCHb ONPeOeNeHUs. (PaKMUUecKux 0eMnpupyiowux c8oUCmMs KOHCMPYKYUil
paccmMampusaemo2o mund.

Kniouesvie cnosa: owcugyyecmv, UMNHYIbCHOE — BO30elicmgue, OUHAMUYECKUU  AHAIU3,
Odemngpuposanue,  yucienHoe MOOeIuUposanue,  Hcene30DemoHHvle — KOHCMPYKYUY, — 3aujummble
COOpYIICcenUs.

A.V. ALEKSEYTSEV?, N.S. KURCHENKO?, S.A. SAZONOVA!
!Moscow State University of Civil Engineering, Moscow, Russia

FIBRO REINFORCED CONCRETE PLATE DYNAMICS ON
DEFORMABLE SUPPORTS WITH VARIABLE AREA OF BLAST LOAD

Abstract. The article is devoted to the numerical analysis of the stress-strain state of fiber
reinforced concrete slab structures under emergency dynamic impacts. A prefabricated cover slab of a
protective structure buried in the ground is considered. Shock effects on the slab are considered to be
blast ones. An explosion at the ground surface or another impulse transmitted through the ground to the
structure is assumed to be the cause of their occurrence. The change in time of the components of the
stress-strain in concrete and reinforcement is investigated in case of change in the suppleness of the
supports. The possibility of rigid or elastoplastic deformation of supports under impact action is
considered.

By means of a concrete example, the efficiency of the suggested approach is demonstrated under
symmetric loading by a blast load taking into account a variable shock spot area. Numerical modeling has
shown that under both static and dynamic additional loading the slab fractures along the fibro concrete
with the formation of a cable mechanism while preserving the survivability property of the reinforcement.

© Anexcetiyes A.B., Kypuenxo H.C., Cazonosa C.A., 2022
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It is shown that the use of compliant supports plays an essential role in damping of vibrations and
allows to regulate both the level of mechanical safety of the structure and its material capacity.

The necessity and urgency of determining the actual damping properties of the structures of the
considered type has been established.

Keywords: survivability, impulse action, dynamic analysis, damping, numerical modeling,
fibro reinforced concrete structures, protective structures.
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H.5. AHPOCOBA?'?
B0V BO «Opnosckuii rocynapcteennblit yrusepcureT umenn U.C. Typrenesay, r. Open, Poccus
2PI'BY «HayuHo-HCCIIe0BaTENbCKHI HHCTUTYT CTPOMTENBHON (U3nKH Poccuiickoil akaieMun apXUTeKTyphl 1
CTPOUTENBHBIX HAayK», I. MockBa, Poccus

HEPABHOBECHBIE U HEJIJMHEHHBIE ITPOIIECCHI ITPA OIIEHKE
HOTEHHUAJIA ’KUBYYECTH KEJIE3OBETOHHBIX
KOHCTPYKTHUBHBIX CUCTEM: AHAJIUTUYECKHA OBE30P

Annomauyusn. I[Ipeocmasnen 0030p HAYYHBIX UCCACO0B8AHUL, CEA3AHHBIX C BONPOCAMU OUCHKU
NOMEHYUATIA JICUBYYECTNU )HCENe300eMOHNbIX KOHCNPYKIMUBHBIX CUCTIEM C V4emOoM HepaBHOBECHbIX U
Heaunetinwvix npoyeccos. Ocoboe sHuManue 8 Hay4Hom 00630pe yOeneHo ananusy pabom, OMmHOCAUUXCS
K meopuu ROA3y4ecmu OemoOHHbIX U IHCENe300eMOHHBIX CIMPOUMENbHBIX KOHCIMPYKYUN 30aHUutl U
coopyoicenuil.  Cucmemamusupoganvl OCHOGHLIE PA3HOBUOHOCMU  (DEHOMEHONIOSUYECKOU  meopul
noazyvecmu u 0ama ux Kiaccugurxayus. 3HauUMOCmb NPeonazaemMozo HAy4Ho20 0030pa COCMOUm 8
MOM,  YmMoO  NpedCMAslleHbl  OCHOBHble — OOCMOUHCMBA U HeOOCMAMKU — CYWEeCBYIOWUX
Ghenomenonocuveckux meoputi noazyvecmu OEmMoOHa NPUMEHUMENbHO K pacdemy Jicene300emoHHbIX
KOHCMPYKIMUBHBIX CUCIEM C YUemoM HePABHOBECHbIX U HENUHENHbIX NPOYEeCCo8.

Knrouesvie cnosa: npozpeccupyroujee oopyuienue, NOMEHYUAN HCUBYHECU, Hcene300emOoHHbLe
KOHCMPYKYUU, NOA3Y4eCb, 0c000e 8030elicmeue.
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NON-EQUILIBRIUM AND NONLINEAR PROCESSES IN SURVIVABILITY
POTENTIAL EVALUATION OF REINFORCED CONCRETE
STRUCTURAL SYSTEMS: ANALYTICAL REVIEW

Abstract. A review of scientific research related to the limitation of the right to life of
reinforced concrete structural systems, taking into account incompatible and non-linear processes.
Particular attention in the scientific review is devoted to the analysis of the work necessary to study the
use of concrete and reinforced concrete building structures of buildings and structures. The
fundamental phenomenological theory of creep is systematized and given from the classification. The
significance of the proposed scientific review lies in the fact that there is a high value and transience of
phenomenological theories of concrete creep, primarily for the calculation of reinforced concrete
structural systems, taking into account non-equilibrium heavy and nonlinear processes.

Keywords: progressive collapse, survivability potential, reinforced concrete structures, creep,
accidental action.
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I1.A. KOPEHBKOB?, H.B. ®EJIOPOBA!, I1.A. KAMJJAC"!
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METOAUKA OKCIIEPUMEHTAJIBHOI'O OITPEAEJEHUA
IHAPAMETPOB ’)KUBYUYECTH CBOPHO-MOHOJIUTHOTI'O
KEJIE3OBETOHHOI'O KAPKACA

Annomayusn. Ilpusedena memoouka npogedeHUs IKCHEPUMEHMANLHBIX U UYUCTEHHBIX
UCCIC008AHUL  JHCENe300CMOHHbIX — PAM-(PASMEHMO8  COOPHO-MOHONUMHOU  JHCene300emOHHOU
KOHCIMPYKIMUBHOU CUCTNEMbL MHO20IMAXNCHBIX 30anuil. Llenvio npoeedennvix ucciedosanuii A6IAI0CH
onpeoenenue Xapakmepa UMeHeHUs Napamempos Cmamuko-OUHaAMUYecKo20 O0ehopmMuposanus u
CUNOB020 CONPOMUBTEHUA NPedaaemoli KOHCIMPYKIMUSHOU CUCTNEMbl KAK HA CIAOUU IKCHIYAmayuu,
Max u npu aeapuiiHoM 6030elCmEUlU, 6bI36AHHBIM BLIKTIOUEHUEM U3 pabomvl 00HO020 U3 IEMEHMO8 -
V20801l KOIOHHBL Nep8oco dmaxcd. [ NOoSbIUeHUs. CONPOMUBTACMOCIU  UCCIEOYeMOUl CUCTHEMbl K
JIOKATLHOMY UTU NPOSPECCUpyiowemy 0OpYUeHur0 npeoiodiceHbl HOgble KOHCTPYKMUGHbIE DeuleHUs]
pueeneii cOOPHO-MOHOIUMHOU PAMbL, NO380IAIOUUE NOBLICUMY ee CONPOMUBTAEMOCINb NPU 6HE3ANHOM
UBMEHEeHUU CUN0BbIX NOMOKO8 8 pACCMAmpueaemMou KOHCMPYKmusHou cucmeme. Ilpednodcenv
amanumuyecKue 3a8UCUMOCTU 015l ONpedeneHuss Napamempos Meiccpedosoll 30Hbl KOHMAKma 6
cOOPHO-MOHONUMHOU  KOHCMpYKyuu pueensa. Pewenue paccmampusaemvix 3a0ai GbINOJIHEHO C
ucnonwv3zoanuem npocpammuoco komniexca JIMPA-CAIIP ¢ yuemom ouazpamm pabomvl mMamepuana,
VUUMBIBAIOWUX — CINAMUKO-OUHAMUYECKUTI  Xapakmep — Hazpydscenus — KoHcmpykyutl.  IIpusedeno
0060CHO8AHUE NPUHAMBIX KOHCTHPYKINUBHBIX PEUeHUll ONbIMHbIX KOHCIMPYKYUU pam-ghpazmenmos ona
paspabomxu  NPocpaMMvl  NPOBEOeHUs  IKCNEPUMEHMATbHBIX — UCCTe008AHULL  pACCMAMPUBAEMOl
KOHCMPYKMUBHOTU CUCTEMbI NPU 0COObIX 8030€UCMBUSIX.

Kniouesvie cnosa: owcugyuecmv, CcOOPHO-MOHOIUMMBIL — KapKac, ocoboe npedenvbHoe
cocmosnue, husuecKas HeruHelHoCmy.

P.A. KORENKOV?, N.V. FEDOROVA!, P.A. KAYDAS!
!Moscow State University of Civil Engineering, Moscow, Russia

RESISTANCE OF THE PRECAST - CAST-IN-SITU REINFORCED
CONCRETE FRAMES OF CIVIL BUILDINGS UNDER SPECIAL
EMERGENCY IMPACT

Abstract. The article presents a technique for carrying out experimental and numerical studies
of reinforced concrete frame-fragments of a prefabricated monolithic reinforced concrete structural
system of multi-storey buildings. The purpose of the research was to determine the nature of the change
in the parameters of static-dynamic deformation and force resistance of the proposed structural system
both at the stage of operation and during an emergency impact caused by the shutdown of one of the
elements - the corner column of the first floor. To increase the resistance of the system under study to
local or progressive collapse, new design solutions for the crossbars of the prefabricated monolithic
frame are proposed, which make it possible to increase its resistance to a sudden change in power flows
in the structural system under consideration. Analytical dependencies are proposed to determine the
parameters of the intermedium contact zone in the prefabricated-monolithic structure of the crossbar.
The solution of the problems under consideration was carried out using the LIRA-SAPR software
package, taking into account material operation diagrams that take into account the static-dynamic
nature of the loading of structures. The substantiation of the adopted design solutions for experimental
designs of frame fragments for developing a program for conducting experimental studies of the
structural system under consideration under special effects is given.
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B.A. JIIOBJINHCKUITY, 10.B. MUPOHOBA?
1®Irb0Y BO «HaumoHanbHbIN HCCIen0BaTeNbCKIil MOCKOBCKHUI TOCYIapCTBEHHbIN CTPOUTENBHBINA YHUBEPCHTETY,
r. MockBa, Poccus
2OI'bOY BO «Ka3aHckuii rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOMTENBHBIN YHUBEpCUTET», T. Kasanb, Poccus

HOBBIIIEHUE COIMPOTUBJJIAEMOCTH IHTEINCEJIBHOI'O CTBIKA
KOJIOHH NPOI'PECCHUPYIOLIEMY OBPYHIEHUIO

Annomayusn. Paccmompena HeoOXoO0umMocmv — paspabomku  peuteHull,  NOSbLULAIOUUX
CONPOMUBTAEMOCTb — HECYWUX — CUCEM — NPOZPECCUPYIOUeMy  DA3PVIUEHUIO,  NpUuBoosuemy K
MOMEHMANLHOMY UAU OUMENLHOMY DA3PYUEHUI0 OMOETbHbIX KOHCMPYKIMUGHBIX 2IEMEHMO8 U V3/08.
LImencenvubiii cmulk KOIOHH 6 COOPHLIX U COOPHO-MOHOIUMHBIX KAPKACAX 3ANPOEKMUPOBAHHbIL HA
colcumaiowue YCunus, Npu AeapuiiHoM 6030elcmeul Hauumaem pabomamev HA - pacmadiCceHue.
Onpedenenvl MAKCUMAIbHbIE pPACHAUBAIOWUE YCUNUSL 8 KOJOHHAX U CMBIKAX MUN0BO20 COOPHOO
KapKaca npu agaputinom 8030eiCmeun U npeoiodcetvbl 8apUAHmbl MOOEPHUIAYUU KOHCMPYKINUGHBIX
pewenull wmencenvbno2o cmuika. Ilpednodceno ucnonv3oeanue 3aKiaoHou demanu OJisi CK8ANCUHb
WMeNncenbHo20 CMmvlka COOPHBIX KOJNOHH, obecneuusarowee pabomy HA pacmscusaoujue YCuius.
IIposedeno mHo2ohakmopHoe YucieHHoe MOOETUPOBAHUE UMENCENbHO20 CIbIKA C YUemoM pabombl Ha
pacmsidicenue, onpeoesieHbl NPOYHOCMHble Xapakmepucmuku. Paspabomanvl  pexomenoayuu no
NPOEKMUPOBAHUIO  WINENCENTbHO20 CMbIKA OISl HeCYWux CUucmem ¢ Y4emom ux pabomel npu
npogpeccupyiowem  paspyuleHuy, npeosiodCceHbl  PeKOMEHOAYUU Nno  apMUposanuio Cmulkd 8
sasucumocmu om ycunuii 6 mem. Pesyibmamul moeym 0Obimb UCNOAL308AHBL NPU NPOCKMUPOBAHUL
UIMENCenbHbIX CIMbIKOG COOPHBIX U COOPHO-MOHONUMHBIX KAPKACOB.

Knwuesvle cnosa: mmocosmadicnvle 30anusi,  COOPHbIUL  JiceNe300emMOnnbIL  KapKac,
npozgpeccupyiowee paspyuienue, WmenceibHblll CHbIK, HAnpsiiceHHO-0epopMuposanHoe cocmosiHue.

V.A. LYUBLINSKIY?, Ju.V. MIRONOVA?
!National Research Moscow State University of civil engineering, Moscow, Russia
2Kazan State University of Architecture and Engineering, Kazan, Russia

INCREASING THE RESISTANCE OF THE PLUG JOINT OF COLUMNS
TO PROGRESSIVE COLLAPSE

Abstract. The necessity of developing solutions that increase the resistance of load-bearing
systems to progressive destruction, leading to instant or prolonged destruction of individual structural
elements and assemblies, is considered. The plug joint columns in prefabricated and prefabricated
monolithic frames designed for compressive forces, in case of emergency impact, begins to work on
tension. The maximum tensile forces in the columns and joints of a typical prefabricated frame in case
of emergency impact are determined and options for upgrading the design solutions of the plug joint
are proposed. It is proposed to use a plug-in part for the well of the plug joint of the prefabricated
columns, which provides work for tensile forces. Multivariate numerical simulation of the plug joint
was carried out taking into account the tensile work, strength characteristics were determined.
Recommendations have been developed for the design of a plug joint for load-bearing systems, taking
into account their work with progressive destruction, recommendations for reinforcing the joint
depending on the efforts in it have been proposed. The results can be used in the design of plug joints of
prefabricated and prefabricated monolithic frames.

Keywords: multi-storey buildings, precast reinforced concrete frame, progressive destruction,
plug joint, stress-strain state.
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HECYIIASA CITOCOBHOCTDHb MOHOJIMTHBIX KEJIE3OBETOHHBIX
IIJIMT HA ITPOJABJIMBAHUE ITPU CTATUYECKOM N
JANHAMMNYECKOM HATI'PYKEHUU

Annomayun. Coepemennvie  HOpMbL  NPOEKMUPOGAHUA — PA3GUMbIX  CMPAH  UMEIOM
cywjecmeennvle pasiudus 6 pPACHeMHbIX NOJOMCEHUAX NO OnpedeleHuio Hecyujeli cnocooHocmu
MOHOUMHBIX HCeNe300eMOHHbIX NAUM HA NPOOABIUSAHUE U He YYUMbBIBAIOT NOTHOCMbIO 0COOEHHOCTU
KOHCMPYKMUGHbIX ~pewlenuti u ycroeuti akcnayamayuy. Hweiowuecs pacuemHnvle NON0ICEHUS
paspabomanvl O CMAMUYECKO20 — PEeXCUMA  HaepysxceHua  KoHcmpykyuil.  Hanpsowcenmo-
Oehopmuposannoe cocmosHue NIUm Ha NPOOAsIuéanue npu OUHAMUYECKOU Hazpy3Ke 8 HAcmosujee
gpema  MAano uzydemo, U Kak credcmeue, OMCYMCMEYIOM MemOOuKy onpedeieHus Hecyujel
CnOCObHOCU NAUM HA NPOOASIUBaAHUEe NPU OUHAMUYECKOM HazpyxceHuu. B cmamve npedcmasnenv
pe3ynpmamul IKCHEPUMEHINATLHO-MEOPEMUYECKUX UCCAe008aHUL Hecywell cnocoGHOCmU NAUm npu
cmamuyeckom U OuHamuyeckom  Hazpyocenuax. Onucana Memoouxa  IKCHepUMEHm albHbIX
UCCTIeO08AHUTI U  KOHCIMPYKYUU ONBIMHBIX 00pasyos, o0bopyodosamue O NPOBEOEHUA CUNOBbIX
UCNBIMAHUL, NPeOCmAasieHbl pe3yIbmampl UCCAe008AHUL HA NPOOABIUBAHUE QPASMEHNO8 CONPAIHCEHUSL
NNIOCKUX J4CeNe300eMOHHbIX MOHOIUMHBIX NAUM C KOJIOHHOU NPU OUHAMUYECKOM U CMAMUYEcKOM
Haepyscenuu. Ilpedcmasneno cpasuenue paspywaiowel Hazpysku 011 o0pasyos, UCHbLIMAHHBIX Npu
OUHAMUYECKOM — HASPYXHCEHUU C  paspywanwelil Hazpyskoi o0nad  06pasyos, UCHbIMAHHBIX  HA
cmamuyeckyio Hazpysky. Onpedenenvi haxmopwl, erusiowue Ha NPOYHOCHb NAUT NPU NPOOAGTUBAHUU
npu OUHAMUYECKOM Hazpydicenuu. Paspabomanvi npeonodicenus no cogepuieHCmeo8anuio MemoouKu
pacuéma npounocmuy NJAOCKUX JICene300emoHHbIX NAUM Npu NPoOaGIUEAHUU HA CMAMUYECKYIO U
OUHAMUYECKYIO HAZPY3KY.

Knwuesvie cnosa: ounamuueckas HazpysKa, be3banounas niuma, npoYHocms HaA
npodaeﬂueaHue, MemoO KOHEUHbIX INEeMEHMO8.

N.N. TREKIN?, D.Y. SARKISOV?, V.V. KRYLOV?, E.B. EVSTAFIEVA?, K.R. ANDRIAN*
'National Research Moscow State University of Civil Engineering, Moscow, Russia
2Tomsk State University of Architecture and Building, Tomsk, Russia
3LLC «Scientific Design Bureau «Constructive Solutions», Moscow, Russia
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TsNIIPromzdaniy», Moscow, Russia

STRENGTH OF MONOLITHIC REINFORCED CONCRETE SLABS FOR
PUNCHING UNDER STATIC AND DYNAMIC LOADING

Abstract. Modern design standards of developed countries have significant differences in the
design provisions for determining the bearing capacity of monolithic reinforced concrete slabs for
punching and do not fully take into account the features of design solutions and operating conditions.
The available design positions are designed for the static loading mode of structures. The stress-strain
state of plates for punching under dynamic load is currently little studied, and as a result, there are no
methods for determining the bearing capacity of plates for punching under dynamic loading. The article
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presents the results of experimental and theoretical studies of the bearing capacity of plates under static
and dynamic loads. The methodology of experimental studies and the design of prototypes, equipment
for conducting power tests are described, the results of studies on the penetration of fragments of the
interface of flat reinforced concrete monolithic slabs with a column under dynamic and static loading
are presented. A comparison of the destructive load for samples tested under dynamic loading with the
destructive load for samples tested under static load is presented. The factors affecting the strength of
the plates during punching under dynamic loading are determined. Proposals have been developed to
improve the methodology for calculating the strength of flat reinforced concrete slabs when pushing
through static and dynamic loads.

Keywords: dynamic load, girderless plate, punching strength, finite element method.
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0.10. BJIATOBA!

'HoBocuGHMpcKuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOMTENBHEIN yHHBepcuTeT (CubcTpun), r. HoBocubupck, Poccuns

IHAMATHUKHA ®EJEPAJIBHOI'O 3HAYEHUA HA TEPPUTOPUH
AJITAMCKOT'O KPAS: TIPOBJEMBI COXPAHEHUSI

Annomayusn. Cmamvsi noceéswjeHa aKmyanu3ayui 60NPOCO8, CEAZAHHLIX C NPobIeMOll
coxpanenusi 00beKmog KYIbMypHO2O0 HACAeOUsi GedepanvHo20 3HAUCHUs, PACNONONCEHHbIX HA
meppumopuu Armaiicko2o kpas. IIpoeedenHuili KpamKull ananu3 namsmHUK08 No360Jsem COeOUHUMb
60€OUHO U NPeOCMABUMb KIIoUegbie NPOONeMbl, CEI3AHHbIE C (PUUUECKUM COCMOSHUEM 00bEeKmMOo8 U
UBMEHEHUAMU UX UCHOPUHECKO20 OONUKA, KOMOpble OKA3bl6Arom GIUAHUE HA  KYIbIMYPHO-
ucmopuyeckuil aanowagm 2opoda u eocnpusimue RAMAMHUKOS. Beedennvie 6 Hayumviii obopom
PE3VAbMamol COOPAHHO20 MAMEPUALA U AHATU3 NAMAMHUKOS NO380JIAM PACWUPUMb NPeOCmAsieHue
06 osmanax pazeumus U aKmMyaibHOU COXPAHHOCMU 00beKMOo8 KVIbMYPHO20 HACAeOUsl PeSUOHA.
Anmatickuil Kpail yeHen He MOLbKO CEOUMU NPUPOOHO-KIUMAMULECKUMU VCIIOGUSMU, HO U UCTOpuUell
Pa3sUmMusl pecuond, KOmopas HANpAMyI0 C8A3aHd ¢ KYIbMypHuiM yenmpom Poccutickou umnepuu,
Canxm-Ilemepbypeom. Ynuxanvhvie 06beKkmol Kyibmypol A6ISI0MCS NPIMbIM HOOMEEPIHCOCHUEM CE53U
VOANEHHOU NPOGUHYUU CO CMONUYel, UX MAIOUUCIEHHOCMb U CMPEeMUMeIbHO PA3PYUaouuiics
KYIbMYPHbLIL  TAHOWAdM — aKmyanuzupyem 60npPOChL  COXPAHHOCHU — 0OBEKMO8 6 UCMOPUKO-
2padocmpoumenvholl cpede, U 8 OdlbHeuuweM NO360IUM NOOOUMU KAK MOJICHO Onudice K peuleHuio
80NPOCO8 KOMPOPMHOU 3ACMPOUKU 20PO008, COXPAHSIL NPU DMOM UX AYMEHMUYHOCID.

Knrouegvie cnosa: edepanvroe snauenue, NAMAMHUK aPXUMEKMYpPbl, YMPAmvl, CMiib,
Gacao, Anmaiickuii kpail.

O.Yu. BLATOVA!
'Novosibirsk State University of Architecture and Civil Engineering (Sibstrin), Novosibirsk, Russia

MONUMENTS OF FEDERAL SIGNIFICANCE ON THE TERRITORY OF
ALTAI KRAI: CONSERVATION PROBLEMS

Abstract. The article is devoted to the actualization of issues related to the problem of
preserving objects of cultural heritage of federal significance located on the territory of the Altai
Territory. The brief analysis of the monuments allows us to bring together and present the key
problems associated with the physical state of objects and changes in their historical appearance,
which affect the cultural and historical landscape of the city and the perception of monuments. The
results of the collected material and the analysis of monuments introduced into scientific circulation
will expand the understanding of the stages of development and the current preservation of cultural
heritage sites in the region. The Altai Territory is valuable not only for its natural and climatic
conditions, but also for the history of the development of the region, which is directly connected with
the cultural center of the Russian Empire, St. Petersburg. Unique cultural objects are a direct
confirmation of the connection of a remote province with the capital, their small number and rapidly
deteriorating cultural landscape actualizes the issues of preservation of objects in the historical and
urban environment, and in the future will allow you to come as close as possible to solving the issues
of comfortable urban development, while maintaining their authenticity.

Keywords: federal significance, architectural monument, loss, style, facade, Altai Territory.
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BJIUSTHUE APXUTEKTYPbBI U IJTAHUPOBOUYHOM CTPYKTYPHI
COBPEMEHHO# I'OPOJICKOM 3ACTPOMKHA HA DKOJIOTI' IO
OKPYXAIOUIEN CPE/IbI

Annomayusn. Cospemennvie 20pooda, Kax YpOAHU3UPOBAHHAS MEPPUMOPUS, AGISIOMCS
8bICOKOMEXHONIO2UHECKOU CPeOOll, 20e 20podcane 6e0ym AKMUSHBIU 00pa3 JHCU3HU U XO3AUCMEEHHYIO
desimenvHocmb. B pesynromame  pocma  WUCIEHHOCMU — 20POOCKO20  HACENEeHUsl, NOSGISemcs
HeobxooumMocmy — pazeumusi  20pOOCKOU  MeppUmopuu. COBEPUIEHCMBYIOMCSL  20POOCKUE
npoOCMpancmeeHuvle 00veKmol, PACmem KOoAUYeCmae0 HCUIbIX U 00UeCMEeHHbIX 30AHUL, PA3EUBAIOMCSL
Mpancnopmusie cemu U UHNCEHepHas uH@pacmpykmypa. Bcredcmeue smoeco, yseruuusaemcs
NJIOMHOCMb  20POOCKOU 3ACMPOUKU U PACMen UHMEHCUBHOCTb MPAHCNOPMHLIX NOMOKos. Taxue
cmpemumenvhble  UBMEHEHUS  20pOOCKO20  NPOCMPAHCMEA — CEPbEe3HO  GIUSIOM  HA  9KOJLO2UIO
okpyxcarowelt cpedvl. Kpome moeo anmponozenHvle (Gakmopbl, GO3HUKAIOWUE & pe3yibmame
AKMUBHOU  XO3UCMEECHHOU OesIMEIbHOCMU  20PONCAH, CO30aAl0m  OONOJHUMENbHYIO HA2PY3KY HA
9KONIO2UI0  20POOCKOUL cpedbl. B ces3u ¢ smum, 6onpoc (opmuposanusi 9K0102UU 6 COBPEMEHHBIX
2opodax npuobpemaem ece OOILULYIO akmyaivHocmb. [Ipedcmasiennas cmamos NOCEUWEHA AHATU3Y
(hakxmopos IUAIOUUX HA IKONOSUHECKOe COCMOSIHUE COBPEMEHHbIX Me2anoaucos. Bulissnennvie 6
npoyecce uccie008anull NPULUHbL HAPYUWEHUsS. adpayuu 20POOCKOU Ccpedbl, MO2YM VHUMbIEAMbCS Npu
2PadoCmpoumensHoM — NaaHuposanuy.  Pecynuposanue — 6030yuHbIX — NOMOKO8 — MEPMUYECKO20
NPOUCXOHCOCHUSL, BOZHUKAIOUUE 8 0BOPOBBIX NPOCMPAHCMEAX, CNOCOOCMEYem YUPKYIAYUL 8030YXd 6
3AMKHYMbIX 080POGBIX NPOCMPAHCIBAX, YMO YIIYUUUMN IKOIOSULECKOE COCMOSIHUE B030VUIHOU CPEObL.

Knioueswvie cnosa: sxonozus, 20po0ckas cpedd, KOHEEKMUBHbIE NOMOKU, JHepeonompeonetue,
3azpAasHAIOWUe 8ewecmed, NIOMHAs 3ACMPOUKa, MPAHCHOPMHAA UHPPACMPYKMYpA.

B.l. GIYASOV?, B.M. GUROVICH?
!National Research Moscow State University of Civil Engineering (NRU MGSU), Moscow, Russia
2Joint Stock Company «MONOLIT», Moscow region, Mytishchi, Russia

INFLUENCE OF ARCHITECTURE AND PLANNING STRUCTURE
MODERN URBAN DEVELOPMENT FOR ECOLOGY
ENVIRONMENT

Abstract. The modern urban environment, as an urbanized area, is a high-tech environment
where citizens lead an active lifestyle and economic activity. As a result of the growth of the urban
population, there is a need to develop the urban territory: urban spatial objects are being improved, the
number of residential and public buildings is growing, transport networks and engineering
infrastructure are developing. As a result, the density of urban development increases and the intensity
of traffic flows increases. Such rapid changes in urban space seriously affect the ecology of the
environment. In addition, anthropogenic factors resulting from the active economic activity of citizens
create an additional burden on the ecology of the urban environment. In this regard, the issue of the
formation of ecology in modern cities is becoming increasingly important. The presented article is
devoted to the analysis of factors affecting the ecological state of modern megacities. Causes of
violation of aeration of the urban environment, revealed in the process of research, can be taken into
account in urban planning. The regulation of air flows of thermal origin, arising in the yard spaces,
promotes air circulation in closed yard spaces, which will improve the ecological state of the air
environment.
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CO3JJAHUE TEOUMH®OPMAIIMOHHOM CUCTEMBI
COIMPOBOXJEHUS YCTOMUYABOCTH SKOJOTUTYECKOI'O
JAHIIIA®TA CEJbCKUX MOCEJEHUN CYBBEKTA P®
(HA IPUMEPE POCTOBCKOM OBJIACTH)

Annomayusn. [annas paboma noceéawena 6onpocam KOMHIEKCHO20 DA3GUMUSA CENbCKUX
meppumopuil. Paccmompenst npeumywecmsa cucmemnozo nooxooa 0 peanusayuu yeneli 0CHOGHBIX
NONUMUK NAPAoUeSMbl YCMOUHUEB020 PA3GUINUA U B03MONCHOCTHL UCNONL308AHUA 2e0UHPOPMAYUOHHBIX
MexXHONo2Ull 8 Kaiecmae UHCPYMEHMa MHO20ACNEKMHO20 aHAU3a cenvbekux meppumopuii. Oyenxa
9KON02UHECKO20 NOMEHYUANa AaHOWAQMO8 OCIONHCHEHA 68Uy MHO2000pa3us Kpumepues aHau3a
meppumopuy U oOmcymcmeus 0 Hux obwjeli eOunuybl usmepenus. Memoouka KOMNIEKCHOU OyeHKU
meppumopuy N036014em UHMezpUpo8ams pasHOPoOOHYI0 UHGOPMAYUIO O COCMOAHUU IKONOSULECKO2O
nomeHyuana aaHowlagma u meppumopuil cerbckux nocenenuu cyowvekma P®. Ocoboe enumanue
VOeNeHO COCTNOAHUIO IKON02UU, KAK OOHOMY U3 8ANCHEUMUX KpUMEPUes Kauecmea cpeobl.

Ilpeonodcena O08yxamanuas MemoouKa MOHUMOPUHEA PA3BUMUA  CETbCKUX NOCeneHUl,
NO38ONAIOWAA OYEHUMb MePPUMOPUIo Ha PedepanvbHOM U JOKATbHOM YPOBHAX NO COBOKYNHOCHIU
noxasameneti, OMpAXCAIOWUX OCHOBHbIE ACNEKMbl COYUATLHO-IKOHOMUYECKUX npoyeccos. [na mecm
KOMNAKMHO20 NPOHCUBAHUA HACENCHUS OMOeTbHOe BHUMAHUe YOeTaemcs oyeHKe Kaiecmsa cpedbl no
mpem epynnam Qaxkmopos, YUUMuIEAOWUM IKOAOSUUECKYIO KOMOOPMHOCHb, KOMPOPMHOCHY
nepemewjeHull U npouue NOKA3AMeNU, XapaKxmepuzyloujue Kauecmseo cpeobl ¢ TMOUKU 3pPeHusl
UHOUBUOYATILHBIX NOmMpebHOoCmel Jxcumenell meppumopuu. B sxcnepumenmansHou dacmu cmamvu
npeocmasnensl dneKmpoHHble Kapmol, nocmpoennvie ¢ cpede ESRI ArcGIS no oyenounvim gpaxmopam
nepeo2o yposus 011 Pocmosckoii oonacmu.

Kniouesvle cnosa: xomnieKchas OyeHKA, cebCKue Meppumopuu, dKoa0eudeckull komgopm,
MHO2O()AKMOPHBIL  AHATU3, 2eOUHPOPMAYUOHHBIE MEXHONOSUU, KAYeCcm8o cpedbl, KOMNIEKCHOe
pazeumue cenbCKux meppumopull.
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A.A. POMELNIKOV?, N.P. UMNYAKOVAZ?3
'Don State Technical University, Rostov-on-Don, Russia
2Research Institute of Construction Physics of the Russian Academy of Architecture and Construction Sciences,
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GEOINFORMATION SYSTEM DEVELOPMENT TO SUPPORT THE
RURAL SETTLEMENTS ECOLOGICAL LANDSCAPE SUSTAINABILITY
FOR THE SUBJECT OF THE RUSSIAN FEDERATION
(ON THE ROSTOV REGION EXAMPLE)

Abstract. This work is devoted to the issues of integrated development of rural areas. The
advantages of a systematic approach to the main policies of the sustainable development paradigm
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goals implementation and the possibility of using geoinformation technologies as a tool for
multidimensional analysis of rural areas are considered. The assessment of the landscape ecological
potential is complicated due to the variety of criteria for analyzing the territory and the lack of a
common unit of measurement. The methodology of a comprehensive assessment of the territory allows
integrating diverse information about the of rural settlements territories ecological potential. Special
attention is paid to the state of ecology as one of the most important criteria for environmental quality.

A two-stage methodology for monitoring the development of rural settlements is proposed,
which allows assessing the territory at the federal and local levels according to a set of indicators
reflecting the main aspects of socio-economic processes. For places where the population lives
compactly, special attention is paid to assessing the quality of the environment according to three
groups of factors that take into account environmental comfort, comfort of movement and other
indicators that characterize the quality of the environment in terms of the individual needs of residents.
The experimental part of the article presents electronic maps built in the ESRI ArcGIS and based on
first-level evaluation factors for the Rostov region.

Keywords: comprehensive assessment, rural areas, ecological comfort, multifactorial analysis,
geoinformation technologies, environmental quality, integrated rural development.
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CTPOUTEJIbHBIE MATEPUAJIbI U TEXHOJIOI A

VK 691.12 DOI: 10.33979/2073-7416-2022-103-5-115-123

1.B. CTEIIMHA?, M. COIOMOH*

1®Irb0Y BO «HaumoHanbHbIN HCccIen0BaTeNbcKiii MOCKOBCKHUIH TOCYAapCTBEHHBIN CTPOUTENBHBINA YHUBEPCHTETY,
r. Mocksa, Poccus

BUOCTOMKHWIN PACTUTEJBHBIA KOMIIO3UT JIJISA TEIJIOU3OJISIIIAN

Annomayusn. Ha ocnoee usmenvuennvlx nopucmelx cmebaet 6opujesuxa COCHOBCKO20,
MOOUPUYUPOBAHHBIX ¢ Yelblo  obecneveHusi  OUOCMOUKOCU — OOPA30MHbIM  COCOUHEHUEM, C
UCNONL30BAHUEM OPSAHONOTUMEPHBIX CEA3VIOUUX TNOJTYUEHbl KOMNO3UMbL PA3IUYHO20 COCMAasa U
cmpykmypul. Pazmep wacmuy pacmumenvrozo cuipbs éapvuposaics om 1 do 10 mm. B rauecmee
CEAZVIOUUX UCNOTb30BATUCH NOTUGUHUIAYemam, noauypeman u kaseur. CoomHouleHue KOMNOHEHNMO8
(pacmumenvhoe cuipbé: noaumep) ¢ xomnosumax cocmaensinio 3:1 no macce. Ilymem npumenenus
coomsemcmeyiowux I OCTogckux Memooux ucciedosamnvl OUOCMOUKOCIb U MenIoPusutecKue
CBOLCMBA NOLYUEHHBIX KOMIOZUMOS.

Yemanosneno, umo npedsapumenvioe MOOUGUUUPOSAHUE HACTIUY PACMUMELbHO20 CbIPbS
monosmanoramun(NB)-mpueuopoxcubopamom nozsonsem obecneuums 100%-nyio 6uocmotixocms
KOMROSUMHbIX MAMEPUALO8 HA OCHOBE UCNONb3YeMO20 Cblpbs U OP2AHONONUMEPHBIX CEA3VIOUJUX.
Tlpuuem npumenenue yKa3aHHO20 MOOUPUKAMOPA DPAGHO dPGeKmusHo 0N 6cex KOMNO3UMOS,
NOJYYEHHBIX C UCTIONb306AHUEM PAZTULHBIX 8UO08 CEA3VIOUUX. NOIUYPEMAHOB0E, NOIUSUHUAYEMANHOEe
u kazeunogoe. IloryuenHvie KOMNO3UMbL HA OCHOBE MOOUDUUUPOBAHHO20 PACUMENbHO20 CbIPbs U
OP2AHONOTUMEPHBIX CBAZVIOUUX AGNAOMCSL MENIOUZONAYUOHHBIMU Mamepuanamu,
XapakmepusyouumMucs cOOmeemcmaylouuMu Ko3gouyuenmamu menionposooOHOCHU U RAOMHOCTI.

Komnosumet  na  ocnoge  noauypemanogo2o — ceazyioweco  001adarm — NOHUNICEHHOU
MENIONPOBOOHOCMbIO N0  CPABHEHUI0 C KOMROSUMAMU HA OCHO8e NOJUSUHUIAYEMAMHO20 U
Kazeunogozo cesasyiowux u omuocames k kuaccy A. IHomuypemarnoeoe ceéssyiowee obecneuusaem
NOJYUEHHbIM KOMROSUMAM C DAMEPOM YACMUY 5 MM NOGBIUEHHYIO NPOYHOCMb HA Cxcamue hno
CPABHEHUIO C NPOYHOCINBIO KOMRO3UMOE HA OCHOGE NOJUSUHULAYCMAMHO20 U KA3EUHOB020 CEA3YIOUJUX.
Taxum o6pasom, ONMUMATBLHBIM COCTNABOM OUOCHOUKO20 MENIOUOIAYUOHHO20 MAMEPUANA AGIACICS
cocmag Ha OCHO8e MOOUPUUUPOBAHHO20 PACTMUMENbHO20 CbIPbs C PA3MEPOM Hacmuy 5 MM U
NONUYPEMAHO8020 CEA3YI0Ue20.

Knroueswie cnosa: Komno3um, menﬂonpoeodHocmb, NJ10OmMHOCHb, NPOYHOCMb, buocmotixocme.

I.V. STEPINA!, M. SODOMON?*
'National Research Moscow State University of Civil Engineering, Moscow, Russia

BIOSTABLE VEGETAL COMPOSITE FOR THERMAL INSULATION

Abstract. Composites of different composition and structure have been obtained on the basis of
crushed porous stems of Sosnovsky's hogweed modified with borazote for biostability with the use of
organopolymer binders. The particle size of the plant material varied from 1 to 10 mm. Polyvinyl
acetate, polyurethane, and casein were used as binders. The ratio of the components (vegetable raw
material: polymer) in the composites was 3:1 by mass. Biostability and thermophysical properties of the
composites obtained were investigated by applying appropriate GOST methods.

It was established that the preliminary modification of vegetable raw material particles with
monoethanolamine (NB)-trihydroxyborate provides 100% biostability of composite materials based on
used raw materials and organopolymer binders. The use of the above modifier is equally effective for
all composites obtained using different types of binders: polyurethane, polyvinyl acetate, and casein.
The composites obtained on the basis of modified plant raw materials and organopolymer binders are
heat-insulating materials characterized by appropriate coefficients of thermal conductivity and density.

© Cmenuna U.B., Cooomon M., 2022
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Composites based on polyurethane binders have lower thermal conductivity compared to
composites based on polyvinyl acetate and casein binders and belong to class A.

The polyurethane binder provides the resulting composites with a particle size of 5 mm with an
increased compressive strength as compared to the composites based on polyvinyl acetate and casein
binders. Thus, the optimal composition of biostable heat insulating material is the composition based on
modified plant raw materials with a particle size of 5 mm and polyurethane binder.

Keywords: composite, thermal conductivity, density, strength, biostability.
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