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Tomsk International Science Program (TISP)
«Molecular engineering»

The program is related to biological systems
engineering. With the application of the concepts and
methods of biology (and, secondly, physics, chemistry,
mathematics and computer science) to solve actual
problems related to the sciences of living organisms or
their applications, using analytical and synthetic
methodologies of engineering. Biological engineering
mainly uses the rapidly developing field of molecular
biology and chemoinformatics to study and develop
the applications of living organisms.

Studying under this educational program is
carried out in the form of full-time studying, including
online studying and distance learning technologies.
The program is based on problem-based leaming
(PBL) approach, which is more effective than
traditional way of education. Students will actively
acquire knowledge and skills needed for your career
prospects, your future. With PBL, students are solving
complex, interdisciplinary and real-ife academic
problems.

Full-time form of education

Duration of study - 4 years

Areas of professional activity: healthcare, food
industry, chemical, chemical-technological
production, cross-cutting professional activities in
industry

Study language - English

Tuition fees: 289,510 rubles a year

Admission exams: 2 exams, of which
mathematics (mandatory) and a choice of chemistry,
physics or computer science. Taking exams online
from January to August 2022

Program Application Deadlines: January 10 -
August 20, 2022. Application Link
https://admissions.tsu.ru/

Objective of the program: Training of a specialist
in the field of molecular engineering, capable of
conducting applied research focused on development
for a specific task of the enterprise. The program is
aimed at training specialists with good mathematical,
chemical, biological and IT fundamental background.

Basic disciplines: chemistry, biology,
bioinformatics, biochemistry, mathematics, computer
science and basic programming, metabolomics,
organic synthesis, biomaterials science, applied
medical biotechnology, large workshop on medical
biotechnology.

The objects of professional activity of
graduates are: microorganisms, cellular structures of
animals and plants, viruses, enzymes, biologically
active chemicals; devices and equipment for studying
the properties of used microorganisms, cellular
structures and substances obtained with their help in
laboratory and industrial conditions; plants and
equipment for biotechnological processes; means of
quality control of raw materials, semi-finished products
and finished products. The field of activity of graduates
extends from the creation of artificial organs using
technical means or the search for ways to grow organs
and tissues using regenerative medicine methods to
compensate for reduced or lost physiological functions
(biomedical engineering) and to the development of
genetically modified organisms, for example,
agricultural plants and animals (genetic engineering),
as well as molecular design of compounds with desired
properties (chemoinformatics, protein engineering,
engineering enzymology).

Places for intemnships for students and
subsequent employment of graduates:

Pharmaceutical ~ companies,  biotechnology
companies, Research Medical Centers, scientific
laboratories. Graduates of the undergraduate program
can continue their studies at the master's program at
TSU or other universities. From the 4th year there is a
selection for the double degree program (TSU-France,
ParisTech University) «Translational chemical and
biomedical technologies» of the master's level.

tisp.tsu.ru/apply/




i ABTOHOMHAS! MATUCTEPCKAA MPOrPAMMA

Tomckuit

peclonsinii «TPAHCASAUMOHHBIE
XUMUHECKME M BUOMEAMUMNHCKUE  xwsecwin  CaAEMcry e

TEXH OAO rM M» dbakyAsTET MATEPUAABI 1 TEXHOAOTMY

HanpasAeHue noAroToeku Xnmmsa
PakyAbTET XUMUYECKIM CPAKYALTET MPEUMYLLLEECTBA NMPOTPAMMbI
Popma oby4eHus CMeELLIaHHbIM OopMaT OBy4eHMs
MPOAOAXUTEALHOCTb NPOTPAMMBI 2roaa OByyeHue Ha Ba3e Hay4HbIX
fi3bik 0ByHeHus Pycckui ueHTpos MY n Tomckoro HALM,
BloAXeTHble MmecTa 20 yHusepcureTos lenaeasbepra

1 MioHcTepa (FfepmaHms)
Ycaosua npuéma 3 BeAyLLIME 30PYBEXHBIE 1
MPHEM Ha NepBbI KYPC MArMCTPATYPbl MPOBOAUTCH HO KOHKYPCHOM OCHOBE MO 3A9BASHUAM POCCHIICKHME CMIELMAAUCTHI
AVLL, MMEIOLLIMX BbiCLLIEE OBPa3oBaHKE. NoBeAUTEAN 1 NPU3EPbI OAUMIMAA «MarmcTp TIY),
(XMMUS  BUOTEXHOAOTMIN, (A - MPOCDECCMOHAAY WMMEIOT  BO3MOXHOCTb  MOAYYUTL MHAMBUAYOABHOS OBPA30BATEALHOS
MOKCHUMAAbHbIM BAAA 301 BCTYMUTEABHbIM SK3AMEH. TRPAEKTOPUS

BCTYnUTEAbHbIE UCTIBITAHUA: SKIAMEH MO XMMUKM, COBECEAOBAHME.

Marmcrepckas NPOrPAMMA BKAIOHAET BO3MOXHOCTb OBY4EHM MO MPOTPAMME ABOMHOTO
AUNMAOMC COBMECTHO C YHmBepcutetom Chimie ParisTech (PpaHums). 3a neproa obyyeHms
MO OAHOWM MPOrPAMME MAMMCTPATYPbl MOXHO MOAYYUTb AMMAOMbI ABYX YHWUBEPCUTETOB, BUPTYQABHbIE AGBOPATOPHM Labster
YIAYOAEHO OCBOUTb KYPChl XMMUHECKOM TEXHOAOTUM N MHXKEHEPMN MATEPUAAOB. (TExHUYECKUI yHMBEPCUTET AQHWM)

KAKOMEBLIE AUCLIU Hbl NPOrPAMMBI BocTpeBboBAHHOCTb CNELMAANCTOB
110 TPAHCAALUMOHHBIM XMMUIECKUM

1 BUOMEANLIMHCKMM TEXHOAOTMSIM

Boaee 30% y4eOHbIX AMCUMNAMH
COCTABASIOT KyPCbI MO BbIGOPY

OcHoBbl o6Lwein BBeAeHUE B MEAULIMHCKYIO MoOAEKYASIPHbIE METOADI
MMMYHOAOTUM BUOAOTMHECKYIO XMMMIO B 6MOMEAULIMHCKMUX
MUCCAEAOBAHMAX
= BEAYLLUE NPEMNOAABATEAU

OCHOBbI KAETOYHOM XuMmu4eckue TEXHOAOTUU OcHOBbI GUOMHCPOPMATUKU
BUOAOTUM B MEAULIMHE Kypauna Upua AnexcanpposHa
M AUQrHOCTUKU KA TO4HBIX MpukAaaHas :;'::::‘,:'::"“ i
cuctem BuomarepuaroseseHue 61ouHdOpMaTHKa Ad-MH, BOLeHT, 3a8eaylowan Gasosoit

KadeaApoit NPUPOAHDBIX COCANHEHNA,

$aPMALEBTUNECKOM 1 MERNLIMHCKOR
PUNKO-XMMUHECKUE METOABI GHOAM3A OPFaHUHECKUX MoAeKyASPHAs OHKOAOTHS! X XO TTY, 3am. 3aseyiouero

Na6opaTopuen TPAHCAALIMOHHOI
KNETOUHOI 1 MOEKYNAPHOI
GuomennuuHby, HA TTY, Tomck, Poccn.

COeAUHEHMI M haPMALLEBTUHECKUX CYBCTAHLIMIA

Kxbiwkoscka 0nun feopruesta
CopyKoBoMTeNb MarucTepcKon
nporpammby;

A.6.1., npodeccop, 3a8. nabopatopuei
TPAHCAALMOHHO KNETOUHOM M
MoneKkynApHoR GromeanLMHbl, HUA TTY,
Tomck, Poccua.

Yuusepcuret feigensGepra,
Meauumnckwi dakynster, 3asefylowan
Ovaenom BpoxpenHoro MmmyHureta u
VmmyHonoruueckoit TonepaHTHOCTH
VHcTuTyTa TpaHcdy3uonHoi MeauuuHb v
VmmyHonorn, ManHreim, [epmanius.

Marnctpatypa «TPAHCAALMOHHBIE XMMUYECKNE N BUOMEANLIMHCKME TEXHOAOTUM) =

3TO:

* MEXANCLMNIMHAPHBIE 3HAHUS Ha CTbIKE * CTaXMPOBKU B BEAYLLUMX MUPOBbIX
XvMuu, 6uosiorvm, hapmakonoruu, YHUBEpCUTETaX

KSIETOYHOWM 1 MONEKYNSIPHON GroMe ANLIMHBI
* AUN/IOM MeXAYHaPOAHOTO YPOBHS

* KOMNeTeHuun no nNposeaeHuo

LOKMHUYECKIX W KMHUHECKNX NCTIbITaHMIA, * paboTa ¢ HOBbIMY TeXHONOrMAMK

pa3paboTka TexHOMor4eckoro * OCBOEHMWE NOMHOTO LMKNa Mosly4eHns Pabos Bauecnas Banepbesuy
pernameHTa, ceptuuKaLmnm, MapkeTUHTy 1 NPOAYKTA: CUHTE3-UCCNeAoBaHMe, AMH. 33MECTUTENb AUPEKTOPA MO
MasoTOHHXHOMY MPOU3BOACTBY [LOK/MHUYECKIE NCCNIEA0BaHMS, fi2nbiorn ook petore Hi

g kapauonorum Tomckoro HUMLL, u. o.
npoaykta cepTUuKaLms, MapKeTUHr PYKOBOAWTENA OTAENEHIA HEOTNOKHOR

Kapavonoruw, npodeccop Kageapbi
kapauonorvm OMK u MNC Cubrmy,

8. H. C. Ta6OPATOPMM TPAHCTALMOHHO Y
KNeTouHoi Guomennuutb HA TTY,

KOHTAKTbI

MeHeaxep nporpammbl: LLlanosaaosa EaeHa, +7 (953) 928 15 49, egshapovalova@yandex.ru
3asiBkm ocTaBAsiTE Ha caite: chembiomed.ru uau 4yepes telegram-6ota @smti_tsu_bot

@ chembiomed.ru Q chembiomed

Yypwha Enena feopruesHa
AMH, npodeccop Kadeaps
opraHuueckoi xumun XO TrY, spau
WMMyHonOr-anepronor, npodeccop.
Kadenpe: natopuamonorun Cu6rMY, unen
" “ "

KAMHMYECKIX MMMyHOTOrOB, Tomck,
Poceua.

Xainpwx flotap Anbdpea

AXH., B.H.C.naBopaTOPHN
TPAHCAALMOHHO KNETOMHOM 1
MonexynApHo# Guomeanuukb HUA TTY,
Tomek, Poccua

President of marcotech oHG, Honorary
professor of the Westphalian Wilhlems
University, Muenster Pyxosogutens 6noka
MHHOBAUVOHHbIX MaTEPHaNoB ANA
perevepatusHoi Meaumkbl, Miorcrep,
Tepmanita

e AT TOMCKAR HALHOHATLH N
Universiteit [011) m VCCIENOBATENLCKMIA : ” 000 (AAPAPMY
Leiden MEVLMHCKAA LEHTP JG.D A\h[) (. Mockea)
' 4 POCCUACKOR AKAGEMUN HAYK [ a
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Biopharmaceutical Company
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NHXeHep-
TexHonor

WHxeHep-
paspaboTymk

NHxeHep-
nccnenoBaTenb

COPBEHTbI « TEXHONOINA NMPON3BOACTBA « HAHOCTPYKTYPHbIE KATATTU3ATOPbI
XUMUHECKWE NMPOLIECCHI « HOBBIE TUMbI MATEPVAIOB
SJIEKTPOHHbIN YYEBHLIN KYPC » BUPTYAJIbHBIE TABOPATOPHBIE PAEOTbI

AononHutenbHaa npodeccnoHanbHan obpasoBaTenbHas
nporpamMma rnpodeccmoHanbHOM NepenoaroToBKY No TeMe

«METO/A,bl PASPABOTKU U
TEXHONIOrU NPOUN3BO/ACTBA
MEPCNEKTUBHbIX HAHOCTPYKTYPHbIX
KATA/IM3ATOPOB 1 COPEEHTOB

AN HEGTEXMMUYECKOTO
NMPOVN3BOACTBA»

+ OcHoBaHa Ha KOMMeTEeHTHOCTHOM NMoAxXo4e

* Micnonb3yeT BapMaTUBHO-MOAYNLHbIA NMPUHLWM MOCTPOEHUS
obpa3oBaTeNbHOro npouecca

* Bbibop moayns obecneympaeT GopmMmnpoBaHue Tpebyembix
npodeccrMoHanbHbIX KOMMETeHL Ml

+ CogepxaHune NporpaMMbl pa3paboTaHoO B COOTBETCTBUM C MOTPEBHOCTAMMK
npeanpuUSTUA-NPOM3BOANTENEIA KaTaNM3aTOpPOB 1 COPHEeHTOoB.

PykoBoauTens Nporpammel:

Kyp3unHa MipuHa AnekcaHApPOBHa
Kurzinag9@mail.ru

TOMCKWIA rocyapCTBEHHbBIA YHUBEPCUTET

CAE NHCTUTYT «YMHble MaTtepuasbl U TEXHONOTUW»
r. Tomck, np. JleHnHa, 36

NPOrPAMM
Fpynna POCHAHO

©OH/] HHOPACTPYKTY PHbIX
CAE UHCTUTYT «YMHbIe Q ¥ OBPA3OBATENIbHBIX

MaTepuanbl U TEXHONOTMKA»

r. ToMck




6 XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

COJAEPXAHUE

MOHOJIUTHBIN KOHCTE’YKL[I/IOHHQ—TEHHOI/I?)OHHL[I/IOHHI)Iﬁ IMTEHOBETOH
C KOMBMHNPOBAHHOUN TOBABKOU

H.H. Anexcanapos, A.b. Ctemenko 9
IMMEHOBETOH C TTOBBIIITEHHOU [TPOYHOCTBHIO HA OCHOBE ITOPUCTHIX 3ATIOJTHUTEJIEN

H.H. Anexcanapos, A.b. Ctemenko 12
BJIMSIHUE 30JIbHOM COCTABJISIOIIEN HA CBOMCTBA T'ASOBETOHA

A.M. Annes, bl.XK. U6panmoB 15
BJIMSIHUE TEMIIEPATYPBI OBPA3LIA TPYHTA HA UIBMEHEHUE EI'O TEITJIOITPOBOJHOCTHU

H.A. bBamuposa 18

JJABOPATOPHBIE UCCJIEAOBAHN S ITMHAMUKU U3MEHEHUWS Y AEJIBHOI'O
COITPOTUBJIEHUSI BETOHHOM CMECH IIPU EE ®OPCUPOBAHHOM DJIEKTPOPA3OI'PEBE
.. Buepamnuii, K.A. IIbsinkoBa, C.K. MeHb110B 21

SKCIEPUMEHTAJIBHBIN AHAJIM3 BO3JIEMCTBUS YJIbTPAGUOJIETOBOI'O U3JTYUYEHU S
HA JOJITOBEYHOCTDL CTPOUTEJIBHBIX ITOJIMMEPHBIX 1 MUKPOITIOPUCTBIX MEMBPAH

A.A. T'oroab, A.JI. Hukutun 24
OTHOILEHUE BJIACTH C OPTAHMU3ALISIMU HA DTAIIE )KMU3HEHHOI'O LIMKJIA 3JIAHUI
A.A. Jlopo:kknHA 27

MOJEJTMPOBAHUE ITPOT'PEBA BETOHA POCTBEPKA I'PEIOIIMM ITPOBOJIOM
B ITPOTPAMMHOM KOMIUJIEKCE ELCUT
AJ1. Kanuna, C.B. Kopookos 30

KOMIIJIEKCHBI METO/I ITPOT'PEBA BETOHA MOHOJIMTHBIX KOHCTPYKIIUH,
BO3BO/IMMbIX B OB bEMHO-IIEPECTABHO! OITAJIYBKE
A.M. Katrynun, C.B. Kopookos 33

MOJEJIMPOBAHUE TBEPJAEHIA HEMEHTHO-IIECHAHOI'O CTEPXHA C PA3SHbIM
BOJOUEMEHTHBIM OTHOHIEHWEM B YCIIOBUAX TPAIVMEHTOB TEMIIEPATYP

A.M. Katynun, C.B. Kopo6xos 36
BJIMSHUE MUHEPAJIBHBIX TOBABOK HA TTIPOYHOCTbH MEJIKO3EPHUCTOI'O BETOHA
A.JI. Koraii, A.B. IIy3aToBa 39

AHAJIN3 BJIMSHUSA KPAEBOI'O DODPEKTA OT CTE{-IKI/I HA HAIIPSDKEHHO-IE®@OPMHWPOBAHHOE
COCTOSHME PE3EPBYAPA ITPU HEPABHOMEPHOU OCAJIKE
A.A. Koasako 42

OCOBEHHOCTHU IMNPOLUECCA ®OPMHUPOBAHUA CTPYKTYPbI HEMEHTHOI'O KAMHSA

C IJIMOKCAJIbCOJIEPYKAILIMU JJOBABKAMU

B.A. Konaparenko, A.C. CumakoBa 45
NCCJIIEAOBAHUE PACITPOCTPAHEHUW A HATIPABJIEHHBIX BI/IBPA]_[I/H\/'I

B HEMETAJIJIMYECKUX KOMITO3UTHBIX MATEPHUAJIAX

J.A. Kopuuenko, A.H. I'ananckuii 48
I[MTOBBIINEHUE SKCIUITY ATALIMOHHBIX XAPAKTEPUCTHUK ITEHOBETOHA HA OCHOBE
MUWHEPAJIbHOI'O BSIDKYHIEI'O C HATIOJIHUTEJIEM M3 OTXOJA0B KBAPILIA

H.H. Ky3nenoBa 51
UCCJIEJJOBAHME BJIIMSAHUS BUHAPHBIX MOJUOULIMPYIOIINX JJOBABOK HA CBOMCTBA
HEMEHTHBIX BAXKYIIMX

A.A. KyaukoBa 54

O®OPMUPOBAHUE ITJIOTHBIX 1 ITOPUCTBIX CTPYKTYP B TEXHOJIOTYM CTPOUTEJIbHBIX
MATEPHAJIOB HA OCHOBE CTPOUTEJIBHOI'O 'MIICA

A.N. KypmaHrannesa 57
UCCJIEJOBAHUE CBOMCTB IEHOKEPAMMYECKNX MATEPHAJIOB

H.B. JlaBpos 60
PACUETHOE OFOCHOBAHUE IMTPUMEHEHW A UHPC TP CTPOUTEJILCTBE OB BEKTOB

BT. ABAKAHE

E.A. Jlo6oaa 63

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa



XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

IMOBBILEHUE ITPOYHOCTHBIX TIOKA3ZATEJIEA HEMEHTHOI'O KAMHS KOMITJIEKCHBIM
DJEKTPOOPU3NYECKUM BOB)Z[EPICTBI/IEM HA BOAOLUIEMEHTHVYO CYCIIEH3UIO
I'.A. HemomHusimenB

MOJIEJINPOBAHHUE ITPOLIECCOB TEIUIOIIEPENAYM TIPU TEIZIOBOM OBPABOTKE BETOHA
MOHOJIMTHBIX KOHCTPYKIINU
K.E. Ilerpos, E.B. Ilerpos

CONTROL OF FOAM CONCRETE STRUCTURE FORMATION PROCESSES
I.A. Prishchepa

UCCJEJIOBAHME BJIMSIHUS BHEILIHEN CPEJIbIl HA ®M3UKO-MEXAHUYECKUE
XAPAKTEPUCTUKHN BETOHHBIX OBPA3ILIOB
K.A. IIbaukoBa, J1./1. Buepamnnii, C.K. Menbuion

UCCJIEJIOBAHME BKCIUTYATAIIMOHHOM HAJIEXXHOCTHU COCTOSHM A XXUJIUIHOT O
®OHJIA B PX
T.H. Pycunos

UCCJEIOBAHUE ACIIEKTOB TEIUIOOHEPTOS®OEKTUBHOCTH 3[JAHMI1 HA [TIPUMEPE
MHOI'OKBAPTUPHOM KUJIOM 3ACTPOMKU B PAMKAX DKOJIOI'MYECKHU BE3OITACHOI
1 KOM®OPTHOI I'OPOJCKOM CPE/IbI

I'.Il. Ctpykos

TEIVIOMACCOIIEPEHOC B YCJIOBUAX PE3KO HEOJHOPOJHbBIX TEMIIEPATYPHbBIX
BO3JIEUCTBUU
I.1O. Cyxopykos, H.O. Kopkun, b.C. Bonues, M.!. batiok

AHAJIM3 JIEUCTBYIOIEI'O METOJA PACUETA BJIAXXHOCTHOI'O COCTOSHUSA
OI'PAXIAIOIMX KOHCTPYKIIUI
JA.M. YepHbIX

PACYET DJIEKTPOOBEOI' PEBA MOHOJIMTHOM XXEJIE30BETOHHOM KOJIOHHBI

C ITPUMEHEHUEM I'PEIOIIEIO ITPOBOJIA C NCITIOJIbB30OBAHMEM KOMIIBIOTEPHOI'O
MOJEJIMPOBAHUS

AM. IOnaynoBa, C.B. Kopookos

CO3JIAHME HAYYHO-TYPUCTCKOI'O KJTACTEPA B PAMOHE C. KOJIAPOBO (TOMCKAS OBJIACTb)
M.HU. Kop:x

TEXHOJIOTYU CTPOUTEJLCTBA MEUETEN B CUBUPU XVIII - HAUAJIA XX BEKA
I''A. Mounu

APXUTEKTYPHAS AJATITALIMSA )KWUJIBIX STYEEK C YUETOM )XU3HEHHOI'O LIMKJIA CEMbU
N.J. Bepépkuna

KOHCTPYKTUBHBIN [JU3AVH MEJIUA ®ACAJIA «LIVING CELLS 3000»
B MTHHOBAIIMOHHOM ITPOEKTUPOBAHUI. POCCUS CTPATEI'MS-2030
A.B. [Ipi60Ba

OLIEHKA IIIYMOBOI'O 3AT'PSI3HEHU S TOPOJICKOI CPE/bl HOBOCUBUPCKA
O.B. Cazonkuna, I1.K. JlanteBa

APXUTEKTYPHO-XVJJOXECTBEHHOE OCBEIIEHME OB BEKTOB MEMOPUAJIBHOT'O
HACJIEAUA
I1.A. CaiikoBa, E.E. Tpymenko, O.A. ABepkoBa

NEW PLANNING FOR TOURISM CITY TAKING XISHUANGBANNA AS AN EXAMPLE
Liu Junnian, D.S. Banshchikov

KAK COBPATDH COLIMAJIbHBIN JIOM U151 )KUTEJIEM TOPOJIA TOMCKA
N.J. BepéBkuna

CUCTEMATU3ALIMSA TOHATUS «COLUAJILHOE XXUJIbE»
H.J1. BepéBkuna

OEHlECTBEHHO-KYHbTYPHE)IVI KAPKAC: IIEPCITIEKTUBBI PABBUTUS CLIEHAPHOM
OPI'’AHU3ALIMU 'OPOJACKOU CPEJIbI
B.A. [lenos, E.B. Koxopnna

66

69

72

75

78

81

84

87

90

93

96

99

102

105

108

111

104

117

120

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa



8 XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

ATAITALIMSL APXUTEKTYPHOIM CPEJIbI K UHKJIFO3UBHOMY OBPA30BAHUIO

A.A. Kpemyk, A.C. KoBaseBa 123
PRINCIPLES FOR EFFECTIVE ORGANIZATION OF URBAN AND RURAL AREAS IN CHINA

P. Ling, L.V. Mikhailova 126
KOHKYPCHBIH ITPOEKT «I'PAJOCTPOUTEJILHOE BIOPO HA 5 PABOUYMX MECT»

B.M. IloranoBa 129

OE"bEMHUO—HPOCTPAHCTBEHHBHZ PEI'TAMEHT KAK UHCTPYMEHT PET'YJIMPOBAHU
3ACTPOUKH N CO3JAHU S KOMP®OPTHOU 'OPOJICKOU CPE/IbI

B.M. IloranoBa 132
HNCCIIEJJOBAHUE BKCHHVATAHI/IOHHOPI HAJIEXKHOCTH COCTOSHU A XXUJIMIIIHOT'O

®OHJIA B PX

T.H. Pycunos 135
SUSTAINABLE BUILDING MATERIALS APPLIED IN ARCHITECTURE

Yuan Lin, Marina Savintceva 138

HAIIPABJIEHUM S MCIIOJIb30BAHNS PEKYJIbTUBHUPYEMBIX TEPPUTOPUI ITOJIUTOHOB
TBEPJbIX BBITOBBLIX OTXO/J0B

A.A. CtynHunkas 141
VERNACULAR ARCHITECTURE
Hou Qingwen, N.A. Trofimova 144

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa



XX MEXIYHAPOAHAS KOHO®EPEHIIMA CTYAEHTOB, ACIIMPAHTOB YU MOJIOABIX
YUEHBIX «ITEPCITIEKTHBBI PASBUTUA ©YHAAMEHTAJIBHBIX HAVK»

YK 691.327.33
NEHOBETOH C MOBBILIEHHOM MTPOYHOCTHIO HA OCHOBE IMOPUCTBIX 3ANTOJHUTEJER
W.H. Anexcanapos, A.b. CremeHko

Hayussrit pykoBOIUTEH: TOLEHT, K.T.H., A.b. CTemenko
Tomckuil rocyapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
Poccus, r. Tomck, 1. Comsnas, 2, 634003

E-mail: lwanjou7@gmail.com

FOAM CONCRETE USING POROUS AGGREGATES
I.N. Alexandrov, A.B. Steshenko

Scientific Supervisor; Assoc. Prof., Ph.D., A.B. Steshenko

Tomsk State University of Architecture and Civil Engineering, Russia, Tomsk, Solenaya sq. 2, 634003

E-mail: lwanjou7@gmail.com

Abstract. The results of a study of the effect of porous aggregates on the properties of foam concrete mix and
foam concrete are given in this article. Aggregates from natural raw materials and industrial waste products
were used as porous aggregates. The introduction of 25% expanded clay sand instead of quartz sand by volume
leads to an increase in the compressive strength of foam concrete by 20% compared to the control composition

while maintaining the average density grade.

BBenenune. Cepbe3HON ajJbTEpPHATHBOW CYIIECTBYIOLIMM CTEHOBBIM MaTepHaiaM SIBISIETCS MEHOOETOH.
YHHUBEpCAILHOCTh ¥ YHUKAJILHOCTh IEHOOETOHA 3aKIII0YAETCsl B €0 BHICOKMX TEILIOU3O0JISIIIMOHHBIX CBOMCTBAX U
KOHCTPYKLIIMOHHBIX ~BO3MOXXHOCTSIX, YTO JOCTHraeTCs IUIABHBIM H3MEHEHHEM COOTHOILICHHUS MEXAY
KOMITOHEHTaMH{ IIPH MPUTOTOBJICHUH ITEHOOSTOHHOW CMECH B 3aBHCUMOCTH OT 33/IaHHBIX ITapaMeTpoB.

Jns  nocTmkeHWs HH3KMX 3HaueHH Ko3((HUIMEHTa TeIUIoNpPOBOJHOCTH IEHOOETOHAa IIEMEHTHO-
MeCYaHyI0 MaTpPHUIly HEOOXOAMMO MAaKCUMaIbHO HACBHIIATh BO3AYIIHBIMH MOPAMH IIPU COXPAaHEHHH NPOYHOCTH
MEPETOPOOK. DTOTO0 BO3MOXKHO JIOOWTBHCS ITyTEM CO3JaHUs IEHBl C pa3MepamMH I0p, 00eCHeYMBAIOIINMHU
IUIOTHYIO YNAaKOBKY, T.e. IIyTeM HACBIIIEHHsS LEMEHTHO-TIECUaHbIX IIEPEropoJIOK MHUKpPONOpaMu IpH
OJTHOBPEMEHHOM MOBBILICHUH POYHOCTH IeMeHTHOro kaMHsl [1]. Takyro 3aa4y MOXKHO peINTh BBEACHHEM B
MEHOOETOHHYI0 CMECh MOIU(PHIUPYIOUIMX J00aBOK, YCKOPSIOIIMX TBEPICHHE M MOBBIIIAIONIAX MPOYHOCTH
LEMEHTHOW MATPHIBI, @ TAK)Ke BBEJCHHEM IMOPHCTHIX AKTUBHBIX MHHEpalbHBIX 100aBok [2, 3]. B kauectse
MOPUCTBIX 100aBOK JJsi M3TOTOBJIECHUS NeHOOeToHa TpedyeMoro ypoBHS U CTaOMJIBHOCTH KadecTBa
PEKOMEH/IYeTCS HCIOJIb30BaTh 3aMOJIHUTENH U3 MPUPOIHOTO CHIPBS U MPOIYKTOB IPOMBILUICHHBIX OTX0I0B [4].

[lo pesynbratam aHaiu3a JIMTEPATYPHBIX JAHHBIX JUIS MOBBIMIEHUS NPOYHOCTHBIX W TEIUIO3AIIUTHBIX
XapaKTEePUCTUK NMEHOOETOHa HaMH INPEJIOKEHO B KauecTBE MOPUCTHIX JA00ABOK HMCHOJB30BATh KEPaM3UTOBBIH
[IECOK U LIUIAKOBBIN TECOK.

JKCcNepuMeHTANIbHASL YacTh. B 1aHHO# paboTe B Ka4eCTBE ChHIPhEBBIX KOMIOHEHTOB MCIOJIb30BAJIKCH:
nopmiananemedt Tonkuuckoro mementHoro 3asoga (TOCT 31108-2020) kmacca mpounoctu 42,5B; mecok
Kynposckoro mecropoxknenust ¢ wmoayiem kpynaoctu 1.8 (I'OCT 8736-2014); BomompoBomHas Boja
(TOCT P 51232-98); cunternyeckuid neHoodpaszopatens «llltaitnOepr ZELLE-1», ¢ KpaTHOCTbIO INEHBI 7, H

croiikoctbio 250 ¢. (TY 20.59.59-002-45419370-2018). B kauecTBe MOPUCTBIX 3amoNHHUTENICH B pabore
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HCIIONB30BANTKCh: Kepam3uToBbiid mecok 0-5mm (TOCT 32496-2013); unutakoBeiid mecok Ceseproir TOL ¢
moxyiaem kpymHoctd 3,5 (IOCT 26644-85). Ilpu ycTaHOBICHHH 3aKOHOMEPHOCTEH BIMSHHS MTOPUCTBIX
3aI0JTHUTETICH Ha CBOICTBA MEHOOETOHHOM CMECH M MEHOOETOHA 3aII0JHUTENh BBOAMICS B KOHTPOJIBHBIHM COCTaB
neHoOeToHa B3ameH 25, 50 m 75 % KBapueBoro mecka Mo 00BEMy, C TMOCIEAYIOIEH KOPPEKTHPOBKOU
PEKOMEHAYEMBIX COCTABOB I10 3HAUCHUAM (DAaKTHIECKOH CpeHEH INIOTHOCTH IEHOOETOHHOH CMECH.
Ou3NKO-MEXaHUUECKHE CBOWCTBA TIEHOOETOHA OMPENEISUINCh B COOTBETCTBMM C  TpPeOOBaHUSIMHU
cnepyronux craggaptoB: 'OCT 10180-2012 «beronsl. MeTonsl onpeneneHuss NMPOYHOCTH IO KOHTPOIBHBIM
obpazuam»; I'OCT 12730.1-78 «beroH s4eucTblil. MeToapl oOIpeneneHust IUIOTHOCTH». IlpuroroBieHne
MEHOOETOHHON CMECH MPOU3BOAMIIOCH 0 OHOCTAAUIHHON TEXHOJOTHH NMPUTOTOBJICHUS TIEHOOSTOHHOM cMecH ¢
MPUMEHEHHEM BEICOKOCKOPOCTHOTO CMECHTEIS IS IIPUTOTOBJICHHS STYEHCTHIX 0eTOoHOB, 8§0-120 000pOTOB B MUH.
PesyasTaThl. lVcneiTanne W OIeHKa KadecTBa MeHOOeToHa mpoBommmmch o ['OCT 25485-2019.
PesynbpraThl BIMSHMSA TOPHUCTHIX 3aIOJIHUTENICH HAa TEXHOJOTHYECKHE M IIPOYHOCTHBIC XapaKTEPHUCTHUKH

MEHOOETOHHON cMeCH 1 EHOOETOHA TIpeIcTaBiIeHb! B Tabm. 1 1 Ha puc. 1.

Tabnuya 1
Brusnue nopucmuix 3anornumeneti na c60Ucmea neHOOEmoHHOU cmecu
ITokazarens cpaBHEHUS I110THOCTh TIEHOOETOHHOM cMecH, KI/M3 PacrisiB IEHOOETOHHOM CMECH, CM
bazoBebrit 726 13
Kepamsurosblii iecok 25 % 720 14
Kepamzurossrii iecok 50 % 656 12
Kepamsurossrii mecok 75 % 632 11
[InakoBeIit mecok 25 % 689 135
[nakoBerit mecok 50 % 654 16.5
[rakoBeIit mecok 75 % 631 175
Cpeansisi II0THOCTH KI/M3
726 720 656 632 689 654 631
2 1,93
18 1,71 1,77
G 1,6
=5 16
2 1,39
S 54 13T 1,34 143 i
By 1,23 121
&
£ 12 1,07 L1
g_ 1 0,96 0,94
A
5 08
£ 06
2
5 04
.2
0
ZELLE-1 Kepamsutopbii  Kepamsutosbii  KepaM3HTOBbIH IIInakoBbIi IInakoBsIi IIInaKkossIi
mecok 25% necoxk 50% necok 75% necok 25% necok 50% necok 75%
@7 cytok 28 cyTokK

Puc. 1. P€3yﬂbmambl GIUAHUA NOPUCIBLX 3anoanumenetl Ha npoYHOCmMHblE ceoticmaa neHobemona

9KCHCpI/IMeHTaHBHO YCTaHOBJICHO, YTO MPU YBCIWMYCHUU MOOJHU KEPAaM3UTOBOI'O M IMJIAKOBOTO IIE€CKa

Ha6moz1aeTc;1 MOHUKCHUE TUIOTHOCTU BO BCEX COCTaBax IO CPABHCHHUIO C KOHTPOJBLHBIM COCTaBOB («Zelle»).
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[Ipu sToM HaOIOAaeTCs MOBHIILICHNE TTOJIBIXKHOCTH B cocTaBax «Kepam3utoBblii necok 25 %» ¢ 13 cm 1o 14 cM,
«IInakoBbiii mecok 25 %» ¢ 13 cm mo 13,5 cm, «lllnakoBeiii nmecok 50%» ¢ 13 cm mo 16,5 cm, «lllnakoBbii
necok 75 %» ¢ 13 cm o 17,5 cM. JlauHBIH 3¢ deKT 00BACHIETCS YMEHBIIEHHEM IUIOTHOCTH M OCTEKJIOBAaHHOU
TIOBEPXHOCTHIO 3epeH mecka [1,5].

[I70THOCTP CMECH YMEHBIIIAETCS 3a CUET HACHIIICHUS €€ MOPUCTHIM 3amonHuTeneM. [Ipu BBenenun 25 %
KEepaM3HUTOBOTO IeCKa 110 00BEMY 3aMEH KBapIIEBOTO IIECKa B MIEHOOSTOHHYIO CMECh HAaOIIOaeTCs TOBHIIIICHHE
MPOYHOCTH Ha C)KATHE MEHOOETOHa B Bo3pacTte 7 cyTok Ha 24 %, B Bo3pacte 28 cyTok Ha 20 % 1Mo cpaBHEHHUIO C
KOHTPOJILHBIM cocTaBoM. [lpu BBexeHuu 25 % IUIaKOBOTO IecKa B TEHOOETOHHYIO cMech HaOnomaeTcs
MOHW)KCHUE MIPOYHOCTH HA CXKAaThe NMEHOOETOHA B Bo3pacTe 7 cyTok Ha 12 %, B Bo3pacte 28 cytok Ha 11 % mo
CPaBHEHHIO C KOHTPOJIBHBIM COCTABOM.

Jo6aBnenue kepamsurosoro mnecka 50 % u 75 %, n nutakosoro necka 50 % u 75 % B neHOOETOHHYIO
cMech HaOJro1aeTcsl MOHMKEHNE TIPOYHOCTH BO3pacTe 7 CYTOK MO CPAaBHEHUIO C KOHTPOJIBHBIM COCTABOM.

I[lo nmaHHBIM mpencTaBIeHHBIM Ha pHC.l YCTaHOBIIEHO, 4YTO TIOBBIIICHHE IIPOYHOCTH Ha CXKaTHE
HaOmonaeTcs npu BBeaeHuH 25 % u 50 % kepaM3UTOBOrO Iecka B3aMEH KBapleBOrO IEeCKa B MEHOOETOHHYIO
cMmech. Tak B Bo3pacte 28 cyTok mpouyHocTh moBbimaercs Ha 20 % u 10 % cOOTBETCTBEHHO MO CPABHEHHUIO C
KOHTPOJIbHBIM COCTaBOM. [Ipy BBe/IeHHHU IUIAKOBOTO MECKa B MEHOOCTOHHYIO CMeCh HAaOJIIOAAETCsl TIOHMKEHUE
MPOYHOCTH Ha cxkatue nenoberona 13-30 % mo cpaBHeHuI0 ¢ KOHTpOJabHBIM (ZELLE) cocTaBom.

3akmiouenue. J[n nanpHEHIINX UCCIEIOBAHUN TI0 COBEPIICHCTBOBAHHIO KaUeCTBA ICHOOCTOHHOM CMECH
Y IEHOOETOHA PEKOMEH/I0BAaH KEPAM3UTOBBIH NECOK B KostmdecTBe 25 % 1Mo 00beMy B3aMEH KBapIEBOTO MECKa.

Paboma evinonnena npu noodepscku 2ocyoapcmeenno2o 3adanus Munucmepcmea HAYKU U 8bICUIE20

obpaszosanusi PO@ FEMN-2022-0001
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Abstract. The development of foam concrete compositions with improved quality and thermal conductivity was
achieved through the joint use of porous aggregates and superplasticizers in the technology of manufacturing
structural and heat-insulating foam concrete for the construction of low-rise buildings. The use of combined
additives makes it possible to increase the compressive strength class of foam concrete from Bl to B2 while

maintaining the average density grade D600.

Benenue. [IpuMeHeHHE MHHEpPAIBHBIX MaTEPHAIOB, OOJAAIONIMX BBICOKMMH TEIIOTEXHUYECKUMU
CBOMCTBaMH, aBTOKJIABHBIX M HEaBTOKJIABHBIX SUEHCTHIX OETOHOB — SIBJIIETCS MaruCTpajJbHBIM HAIPaBICHUEM B
CO3/IaHHH COBPEMEHHBIX IOXKapO- M HKOJOTHYESCKH OE30MACHBIX OrPAXKIAMOMINX KOHCTPYKUHH 3manmii [1].
ABTOpamMH TpejaIaraeTcs HCIOIb30BaTh IOJIOKUTEIBHBIE CBOWCTBA IUIACTH(GHIMPYIOMNX M MHHEPAIbHBIX
J00aBOK ITyTeM COBMECTHOTO HX BBEIEHHS B CMeCh B BHJEC KOMOMHHUPOBAHHOH IOOAaBKM M CEJIEKTHBHOTO
BO3JICHCTBHS Ha MPOLIECCHI CTPYKTYpooOpa3oBaHus eHooeToHa [2].

B kadecTBe MUHEpAIBbHBIX 00ABOK JUISl H3rOTOBIICHHSI IEHOOETOHA TPeOyeMOro YpOBHS U CTAOMUIIBHOCTH
KagecTBa PEKOMEHIYETCS HCIOJIb30BaTh BMECTO IPHUPOJHOTO IECKa IUCIEPCHBIE MOPHUCTHIE MHUHEPaIbHBIE
MaTepHajbl Kak U3 IPUPOAHBIX, TaK ¥ U3 MOOOYHBIE MPOIYKTOB IIPOMBIIIUIEHHOTO IIPOU3BO/ICTBA: KEPAM3HUTOBEII
MIECOK, BEPMUKYJIMTOBBIH 1eCOK U 30mutakoBbiii mecok Ceepckoit TOIL [3]. B GeToHHOM cMecH MUHEPaTbHBIH
3aI0JIHUTEINb BBITOJHSAET POJIb HE TOJIBKO aKTUBHON MHHEpabHOH J0OABKH, aKTHBHO BIMSIOIIETO Ha MPOLECCH
CTPYKTYpOoOOpa30BaHMs W MOBBIIIEHUS NPOYHOCTH II€HOOETOHA, HO M HAIOJHUTENS, C MHKPONOpaMH,
HOBBIIIAOIIETO TEIIOCONPOTUBIICHHE CTEHOBOrO MaTepuaia [4].

Lenpto nanHOM paboThl sBisieTcs pa3paboTKa Hay4YHO-OOOCHOBAHHBIX TEXHOJOTHYECKHX IPUEMOB
M3TOTOBJICHHUS MOHOJIUTHOTO ITIEHOOETOHA C YIIYUIICHHBIMHU HKCIUTyaTAIIHOHHBIMH XapaKTePUCTUKAMH.

JKcnepuMeHTAIbHAsA YacTh. B maHHON paboTe B KadecTBE CHIPHEBBIX KOMIIOHEHTOB HCIIOJIB30BANINCE!
nopmiananeMedt Tonkuuckoro mementHoro 3asoga (TOCT 31108-2020) kmacca mpounoctu 42,5B; mecok

Kynposckoro wmectopoxxaenus ¢ moxyineM kpymaoctd 1,8 (I'OCT 8736-2014); BomonpoBojgHas Boja
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(TOCT P 51232-98); cunretnueckuii nenoobpaszoarens «llltaitnOepr ZELLE-1», ¢ KpaTHOCThIO MEHBI 7, H
croiikocteio 250 ¢. (TY 20.59.59-002-45419370-2018); cynepmiactudukarop «llltaiinbGepr MP-4» Ha ocHOBe
KOH/IeHCannu HadTaauHCyabGoKucaoTel U Gopmanpaeruma (TY 20.59.59-001-45419370-2018.). B kauectse
MOPHCTHIX 3allOTHUTENCH B paboTe HCIOIB30BAIICH: KEPaM3UTOBEIM mecok 0-5 MM ¢ HACHITHOW IIOTHOCTHIO
400 kr/mM® (TOCT 32496-2013); mutakossiii necok CesepHoii TOII ¢ MomyneM KpymHOCTH 3,5 M HACHINHOMN
mrotHOCThIO 850 Kr/M3 (TOCT 26644-85).

[lo monyueHHbIM paHee [5] pesynbTaTaM aJIsl JaJbHEHIINX MCCIEAOBAHUI MO COBEPIIEHCTBOBAHHIO
KauyecTBa IeHOOETOHHON cMecH M NEHOOETOHAa PEKOMEHJOBAaHBI KEPAM3UTOBBIN NECOK M IIIAKOBBIN MECOK B
KosmuecTBe 25 % 1o 00beMy B3aMEH KBapIIeBOTO MECKa.

Jus moctikeHus TpeOyeMol INIACTUYHOCTH CMECH (IHaMeTpa paciuibiBa) ICHOOCTOHHOW cMecH OBLIN
paccMOTpeHbl HECKoJIbKO BHIOB d(dextuBHbx [IAB, wucnonp3yeMbIx B CTPOWTENBHOW MpaKTHKE.
[Ipn mpoBeeHNN HCCIEOBAaHUN HCIONB30BATACh PEKOMEHAYEMas W3TOTOBHTEISIMH JO3HPOBKA JT00ABOK —
0,5% ot maccel memenTa. [lo momydyeHHBIM paHee pe3yibTaTaM HawIydlle IOKa3aTedH IO YIIPABICHHIO
MOPUCTOH CTPYKTYPOH MOHOJHMTHOTO NEHOOETOHA OJJHOCTAAMHHOTO IIPUTOTOBJICHHS MOJIYYEHBI C MPUMEHEHHUEM
wiactuduxaropa llraitn6epr MP-4 B konnuectse 0,5 % OT Macchl 1IeMeHTa.

Ou3nKo-MexaHUYECKHe CBOWCTBa MEHOOETOHa OMNpPEIE/SUINCh B COOTBETCTBUM C TPEeOOBaHUSMHU
cnexyromux cragaaproB: I'OCT 10180-2012 «beronsl. MeToabl onpeneneHnss MPOYHOCTH MO KOHTPOJIBHBIM
obpazmam»; 'OCT 12730.1-78 «beron suencthiii. Metonsl ompenenenus miotHoctn», ['OCT 7076-87
«Marepuasl

n U3aCiuA  CTPOUTCIIbHBIC. MGTOI[ OnpeACJICHUA TCIUIOMPOBOAHOCTH U  TCPMHUYCCKOTO

COIPOTHBIICHUS! TIPH  CTallOHAPHOM TEIUIOBOM  pEXHMe». [IpHroToBieHHE NEHOOCTOHHOW CMecH
NPOU3BOAMIIOCH [0 OJHOCTAJUHHOW TEXHOJOTMH MPUTOTOBJICHUS NEHOOCTOHHOW CMeCH ¢ HpPHMEHEHHEM
BBICOKOCKOPOCTHOT'O CMECHUTEJIS JJIs TPUTOTOBIICHHUS siuercThiX 0eToHOB, 80-120 000pOTOB B MUH.

PesyabTaThl. VcnbiTaHue W OlleHKa KadecTBa meHoOeroHa mnpoBoawinch no ['OCT 25485-2019.
BBeseHneM 3amoiHUTENS B COCTaB NEHOOETOHHOH CMECH C IUIaCTU(GUKATOPOM MOXKET 00eCHeduTs Tpedyemble
PEONIOTHYECKHE TapaMeTpbl M TOBBICHTh AarperaTHBHYI0 YCTOHYMBOCTH CMECH, MOBBICHTH TPOYHOCTh
3aTBEPACBIIErO IIEHOOCTOHA. Pe3ynbTaThl HCCIEIOBAHMA COBMECTHOTO INPUMEHEHHs IulacTHHUKATOpa |

3a0JHUTEICH B IEHOOETOHE

Tabauya 1
Brusnue kombunuposantoti 006asku Ha c6OUCMEA NeHODEMOHHOU cCMeCU U NeHOOemona
Ilpenen Ilpenen
IT1oTHOCTH MPOYHOCTH MPOYHOCTH
PacruibiB
MIEHOOETOHHO . | meHoberoHa neHoOeToHa TemnonpoBoIHOCTB,
Bung nobasxn N TEHOOETOHHOM o
1 cMmecy, IIPU CKaTUU B | IIPU CXKATUU B Bt/m* C
3 CMeCH, CM
KT/M BO3pacTte 7 BO3pacTe 28
cytok, Mlla cytok, MlIla
Kepam3urosbiit
necok + MP-4 632 18 2.28 2,90 0,161
lInakoBslii
necok + MP-4 641 16 2.27 2,79 0,142
KoHnTponbhbit 635 13 1,37 1,6 0,176

3KCHepI/IMeHTaHLHO YCTaHOBJICHO, YTO BBEACHUC KOM6I/IHI/IpOBaHHLIX ﬂ06aBOK B HCHO6CTOHHyIO CMECH

IMO3BOJIMJIO YBEJIMYUTH pACIJIbIB CMECHU B 1,5 pa3za, 0e3 CYHIECTBEHHOI'O YMCHBIIICHU eé o0obema.
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XX MEXJIYHAPOAHAS KOH®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIO/IbIX
YUEHBIX «ITEPCIIEKTUBBI PASBUTUA ©YHAAMEHTAJIBHBIX HAVK»

IIpn coBmectHOM npumeHeHnn ulactudukatopa Illraiinéepr MP-4 ¢ kepaM3HTOBBIM NECKOM B
konmyectBe 25 % 1mo oObeMy B3aMeH KBapLEBOTO IMEcKa MPOYHOCTh 00pa3loB IEHOOETOHA MO CPABHEHHUIO C
KOHTPOJBHBIM NOBEImaercs Ha 40-85 %, a ecim co MUTaKOBBIM MECKOM, TO moBbImIaercs Ha 40-79 %, npu 3ToM
K03 PHUINEHT BapHaIlNH MTOTyYCHHBIX pe3yIbTaToB He npesbimaet 10 %.

AHanm3upys MONyYeHHBIE Pe3yNIbTaThl, MOXHO CHETATh BBIBOM, YTO KO3(PPHUINEHT TEIUIONPOBOIHOCTH
MeHoOeTOHa C TPHMEHEHWEeM MOPHCTHIX 3alloJIHUTENCH W CYNepIUTacTH(QHKATOPOM, COOTBETCTBYET
HOPMATHBHBIM 3HAYCHUAM I JAaHHOW cpeaHed mmioTHocTH (Tabn. 1). Kak crmenyer u3 pesynbTaToB
UCCJIEJIOBaHUI TEIUIONPOBOJHOCTH, Yy MEHOOeTOHa ¢ KOMOWHHMpOBaHHOW Jno0OaBkoit IllraitnH6epr MP-4 u
KEPaM3HUTOBBII MECOK B CYXOM COCTOSIHMM KO3()()UIMEHT TEIIONPOBOJHOCTH Ooibiie Ha 13 % 1o cpaBHEHUIO C
COCTaBOM C MPHMEHEHHEM IITaKOBOTO ITeCKa.

3akmiouenue. [IpuMeHeHNEe KOMOWHHPOBAHHBIX [O0OABOK, BKJIIOYAIOMIMX CYNEPIUIaCTUOUKATODP U
MUHEpaIBHBIN MOPUCTHINA 3aII0HATEIh O3BOJISIET MOBBICUTD KIIACC TI0 MIPOYHOCTH Ha C)kaTHe meHoOeToHa ¢ Bl
mo B2, Tak BBeaeHHe KBapICBOTO IecKka B KoimmdecTBe 25 % mo o0beMy B3aMEH KBapIEBOTO IECKa C
cyneprmactudukatopom llraiinbepr MP-4 B kommuectBe 0,5 % OT Macchl IleMEHTa MOBBIIIAET KJIACC IO
nmpoyHocTH Ha cxatue ¢ Bl mo B2, a muakoBoro mecka ¢ Bl go B1,5 npu coxpaHeHUH Mapku Mo CpemaHei
mwiotHoctd  D600. VYcTaHOBIEHO, YTO  HWCIOJB30BaHWE MOPUCTHIX  3aMOJIHUTEIEH COBMECTHO C
cynepmiactudpukatopoMm Illraitn6epr MP-4 B konmuectBe 0,5 % OT Macchl IIEMEHTa IMO3BOJSCT CHU3UTHh
K03 PHUINESHT TETUIOMPOBOIHOCTH ITeHOOeTOHa 10 19% 1m0 cpaBHEHUIO C KOHTPOJIBHBIM COCTaBOM.

Paboma evinonnena npu noodepcku zocyoapcmeennozo 3adanus Munucmepcmea HAyKu u 8bicuie2o

obpaszosanusi PO FEMN-2022-0001
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V]IK 691.327.32
BJIMSTHUE 30JIbHOM COCTABJISIIOIIEN HA CBOMCTBA T'A3B0OBETOHA
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INFLUENCE OF THE ASH COMPONENT ON THE PROPERTIES OF AERATED CONCRETE
A.M. Aliev, Y.Zh. Ibraimov
Scientific Supervisor: Assoc. Prof., Ph.D., A.B. Steshenko

Tomsk State University of Architecture and Civil Engineering, Russia, Tomsk, Solyanaya sq. 2, 634003

E-mail: steshenko.alexey@gmail.com

Abstract. The present paper investigates cement based aerated concrete of natural hardening with ash made from
bottom ash waste from Seversk Heat and Power Station in Tomsk Region. The relevance of the given study is
conditioned by the necessity to provide the required process parameters of mixture for providing strength physical
characteristics of wall structures for economy-class housing construction. The optimal content of ash in the
cement based aerated concrete mixture amounted to 15% by weight of cement change. Inclusion of ash within the

process of mixture formation enables to increase aerated concrete strength at the age of 28 days by 8-50%.

Beenenne. IIpu nponsBoacTBe ra300€TOHOB MPEANOYTCHNUE OTAACTCS ABTOKIABHOMY CIIOCOOY TETIOBOM
00paboTKH, Mpu KOTOpOM (HOPMHPYETCs TOCTATOYHO BBICOKAsh MPOYHOCTh M3JIENIUil, HO JaHHOE MPOU3BOICTBO
XapaKTepu3yeTcss BBICOKHMH 3aTpaTaMH TemIo- W 3MeKTpodHepruu. llo 3ToM mpuuMHE pacTeT HHTEepec K
HEABTOKIIABHBIM STYEHCTHIM OCTOHHBIM n3aCIAM BBUAY MCHBIINX 3KOHOMHYCCKHUX 3aTpaT Ha HU3rOTOBJICHUEC.
OnHaKo HEAOCTATKaMU HEABTOKJIABHOTO ra300€TOHa SIBIISIOTCSI HU3KHE IPOYHOCTHBIE CBONCTBA.

D¢ deKTHBHBIX CIOCOOOB MOBBIIIEHHS KadeCcTBa Ta300€TOHHBIX cMecel M Ta300eTOHa C OJJHOBPEMEHHbBIM
CHIDKEHHEM pacxojla IIEMEHTa M CTOMMOCTH SIBIISCTCS BBEACHHE B CMECh TOHKOJMCIEPCHBIX AaKTHBHBIX
MuHepatbHbIX 100aBok (TAMU) [1].

Jlis TOBBIIEHUST TPOYHOCTH MEXKIIOPOBBIX IIEPETOPOJOK Ta300eTOHAa pPEKOMEHIYeTCsl BBOIUTH B
razobeToHHy0 cMecb TAMJl B BHJe alrOMOCHJIMKATHBIX MHKpOC(ep, 30Jbl WM TEPMOMOIUPHUIMPOBAHOTO
topda [2, 3]. B kasectBe TAMJ] B paboTe mpemiaraercs HCIOJL30BaTh 30JBHYIO COCTAaBISIONIYIO U3
30JIOLIIAKOBBIX OTX0#0B TOLI, SBISIONIMMHUCS MCTOYHHUKAMHU MECTHOTO KPEMHE3EMCOJEPIKAIETro ChIPhs JUIs
NPOU3BOJICTBA CTPOUTEIILHBIX MaTepHanos [4].

[Ipn cxuranum yriied pasnM4HBIX MecTOpokaeHui npu temneparype 1400-1800 °C ob6pasyrorcst 31O,
KOTOpPBIE CMBIBAIOTCSl BOJOM M 10 TpyOONPOBOAY B BHUJIE IIYJIBIIBI TPAHCHOPTHPYIOTCS B 30JIONUIAKOXPAHMIINIIE
(3omootBan). ['ogoBoit Beixo 31O B Poccun cocraBmsier 25-30 MITH. TOHH, a B 30JI00TBajIaX Hakomwioch 1,2 1,5
wipz. T. Crenenpb ucnonb3oBanus 31110 B Poccuu cocrasisier Beero 8 — 12 % 1 npeuMyiiecTBEHHO B IIPOM3BOJICTBE
CTPOHUTEINTBHBIX MATEPHAIIOB, CTPOUTEIIHCTBE 3IAHHUI 1 COOPYKEHHIA, aBTOMOOMITBHBIX Topor [5]. B HacTosee Bpemst

BO3HUKAIOT OOJIBIINE CI0KHOCTH B BBIACIICHUN JOIIOJTHUTCIbHBIX nnoma)leﬁ Toa XpaHCHUE 3IIO.
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XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

Lenp nccienoBaHus: MOBBINIEHHE IPOYHOCTH IOPU30BAHHBIX LEMEHTHBIX KOMIO3UIMH €CTECTBEHHOT'O
TBepAeHMs. JlaHHas menb JOCTUraeTrcsi IyTeM IPUMEHEHHsS TOHKOAMCIIEPCHOW — ajllOMOCHIMKATHOM
AKTUBHO-MHHEPAIHHOH T00aBKU B TEXHOJIOTHH M3TOTOBICHUS HEaBTOKIIABHOTO T'a300€TOHA.

JKcnepuMeHTaAbHAasi 4YacTh. J[I1 TPUTOTOBICHHS Ta300€TOHHOM CMECH  HCIIOJNB30BAJIHCE:
nopTinaHaneMeHT TonkuHCKOoro memeHTHOTO 3aBoja LIEM I 42.55 ('OCT 30515-2013); kBapIeBbId IECOK
Tomckoit obmactu Kanauuckoro mectopoxaenus, gpp. 0,63-0,16 mm (TOCT 8736-2014).; amromuHuieBast myapa
ITAII-1; nnaBaromas aaOMOCHIMKAaTHAs MUKpocdepa 300nuiakoBeix 0Tx070B CeBepckoit TOLI. Mukpochepa
BBOJMJIACE B COCTAB ra300€TOHHOI CMeCH B3aMeEH IieMeHTa B KoiaudecTtBe 5, 10 u 15 % mo macce. dusnueckue
CBOHCTBAa M 3€pHOBOH COCTaB IUIABAIOLICH aJIOMOCHIMKATHOW MHKpocdepsl NpuBeneHsl B Tabm. 1 u 2.
XUMHYECKHH cocTaB MUKpOCc(epsl B OCHOBHOM IIpefcTaBieH okcuaamu kpemuus (Si02 — 47,06 %), amomunms
(Al03 — 22,67 %) u xenesa (Fe,03 — 12,44 %).

Tabnuya 1

Qusuyeckue ceolicmea niasarowell aroMOCUTUKAMHOU MUKPOCepbl

Iper Cpennsist HacbiniHast | Mapka no HaceinmHOM | BnaxHocts, | CopepaHue HE IUIaBAIOILIETO
MIOTHOCTB, KI/M° IJIOTHOCTH % 1o mMacce ocajka, % 1o macce
Ceppiit 365 D400 0,2 0,4
Tabauya 2
3eprosotl cocmas naasaroueti anoMOCUTUKAMHOU MUKPOCHepbl
YacTHBIC/TIOHBIC OCTAaTKH, % MO Macce Ha CUTax pa3MepoM, MM ITocToponnue
0,5 0,315 0,16 0,08 menee 0,08 3aCOPSIONINE TIPUMECH
0,0 0,6 23,8 70,2
0.0 0.6 24.4 94.6 5,74 OTCyTCTBYIOT

Ilo pe3ynbTatam paHee NPOBEAEHHBIX MCCIEAOBAHUI ObUTa BhIOpaHa OJHOCTAJAUNHAS TEXHOJIOTHS
MPUTOTOBJICHUS] Ta300€TOHHON CMecH ¢ TpuMeHeHueM TypOynentHoro cmecutens [1]. C yueTom pe3ynbTaTtoB
ONTUMH3AIMU TEXHOJIOTHYECKUX PEKUMOB MPHUTOTOBJICHHS ra300eTOHHON cMecH B J1a0OpaTOPHOM CMECHUTEIIE
Ob11 pazpaboTaH 0a30BbIi (KOHTPOJIBHBIN) COCTAB Ta300€TOHA, IPUBEICHHBIN B Tabm. 1.

Tabnuya 1

bazoswiii cocmas 2azobemona

Bup razoberona | Llemenr, xr | KBapuessrit necok, kr | Boga, m | ITAII-1, kr

KonTponbHbrit 300 165 223 1.6

OtdopmoBaHHbIe 00pa3iibl ra300€TOHA BBIACPKUBAIKNCH 10 UCHBITaHUM mpu Temneparype 20+2 °C u
OTHOCHUTENILHOH BiaxXHOCTH Bo3ayxa He MmeHee 90—100%. OreHka kadecTBa Ta300€TOHA MPOBOIWIACH IIO
T'OCT 25485-2019 B BBICYIIEHHOM COCTOSIHUH.

PesyabTaThl. [lo goctmxenmio 28 cyTok TBepaeHHs oOpas3mbl OeToHa OBIIM WCHBITAHBI C LENBIO
OTIpeNIeNICHUs CpeHEH TIIOTHOCTH U MPOYHOCTH Ha CKaTHH. [1o pe3ynbraTaM UCIBITaHUH, MPEICTaBICHHBIX HA
puc. 1., onpeneneHo, 9To MapKa 1o CpeIHe IUIOTHOCTH 00pasnoB razoberona coctapmia D700. 3ameHa niemeHTa
Ha 30JbHYIO coctaBisiomyo CeBepckoit TOLl B kommuectBe 5-15 % mo Macce NMPUBOIUT K yBEITHUCHHIO

IMMPOYHOCTHU HaA CIKATUC B 28-CyT0qHOM BO3pacCTe Ha 8-50 % 1o CPaBHCHUIO C KOHTPOJIbHBIM COCTABOM.
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Puc. 1. Brusnue muxpocghepuvl Ha npouHOCHHbLE CEOUCMBA 2A300emOoHa

3akaiouenue. [IpuMeHeHme B Tra300€TOHHON cMmecH 301bHOHN cocraBisromeii Cesepckoit TOL[ B
konmdectBe 15 % oOT Maccel IleMeHTa B3aMEH LIEMEHTa IO3BOJIIO IONYYHUTh KOHCTPYKIIMOHHO-
TEIJIOU30JISILIMOHHBIH Ta300€TOH C MOBBIILIEHHBIM KJIACCOM IO IIPOYHOCTH Ha ckaTue Bl mpu coxpaHeHun Mapku
no cpenHeit miotocty D700.

Paboma sevinoanena npu nodoepocku eocyoapcmeennozo saoanus Munucmepcmea HayKu u 6blcuiezo

obpaszosanusi PO FEMN-2022-0001.
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Abstract. The determination of the value of the thermal conductivity coefficient at the freezing soil temperature,
which ensures moisture migration, is considered. The algorithm for determining the density of soil by the standard
compaction method is described. The dependence of the thermal conductivity coefficient of a soil sample on its

temperature is given.

BBengenue. Llenap mpoBOAMMOrO UCCIIEAOBAHUS 3aKIIIOYAETCS B OMPESNICHUH TEIIO(QU3NIECKUX CBOWCTB
npeobiIalaroero rpyHTa 3eMIISTHOTO TI0JIOTHA aBTOMOOHJIBHBIX IOPOT B ApKTHYecKol 30He 3ananHoit Cubupu.
st nocTrykeHus aHHOM 1ieM Obla ToCcTaBlIeHa 3aj1a4ya OLCHUTh BIIMSIHAE TEMIIEpaTypHOro pexuma obpasia
IpyHTa Ha W3MeHeHHe KOd(p(HIMEHTa TEIUIONPOBOJAHOCTH NPHU IOCTOSHHBIX 3HAYEHHUSX €ro BIAXKHOCTH H
IUIOTHOCTH. J[aHHBIE O TeIUIO(U3NIECKIX CBOMCTBAX IPYHTOB 3€MJITHOTO TTOJIOTHA HEOOXO MBI JUIsl BBITIOJTHEHHS
padoT M0 YTOYHEHHUIO JOPOKHO-KIMMAaTHIeCKOTO paiioHupoBanus teppuropun SJHAO. B Hactosmiee Bpems
CYIIECTBYIOT pa3fNyHble TAOJIMYHbIE 3HAUYEHHS Kod3((dUIMEeHTa TEeIIONpOBOJHOCTH, OAHAKO HAa3HAYEHBI OHU
ObUTM METOJlaMHU, KOTOpbIE 0a3MpYIOTCS Ha dMIIMPHUYECKUX 3aBHCHMOCTSX. ClielyeT OTMETHTb, YTO 3HAYCHUS
k03¢ dHLIMEeHTa TETUIONPOBOAHOCTH, PEICTABICHHbBIE B CIIPABOYHOI JINTEPATypE, YCTAHOBIICHBI ITPU OCTOSIHHBIX
3HAUYCHUSIX BIAXHOCTH, TUNIOTHOCTH U Temreparypbl rpyHTa [1-3]. B cBsi3u ¢ 4em 1 Bo3HHKIIA HEOOXOAUMOCTD B
MPOBEICHUH JaHHOTO UCCIIeJOBAHMS.

JKcnepuMeHTAIbLHAsT 4YacTh. [ W3ydeHUsl 3aBHCHMMOCTH KO3(QQUIMEHTAa TeIIONPOBOJHOCTH OT
TEeMIlepaTypbl TPyHTa ObUT BBIOpaH NECOK IIbUIEBATHIN, KOTOpPBIH Hanbojiee pacHpoCTpaHEH IIPH BO3BEICHHUU
3eMJITHOTO TIOJIOTHA aBTOMOOMJIBHBIX aopor B SIMano-HeHenkom aBTOHOMHOM oOKpyre. IIpy BBIIOJIHEHHUH
roczamaHusi MUHHCTEpCTBa HAyKH W Bbiciuero oOpasoBanus P@® FEMN-2022-0003 [4] B 2022 roay Obuin
ompenenensl cornacHo 'OCT 22733-2016 makcuMaibHast INIOTHOCTD U ONITUMAaJIbHAs BIQYKHOCTh IPYHTOB 3MIISTHOTO
MOJIOTHA aBTOMOOMITBHEIX Jopor STHAO.

Onpenencare k03P QHIMEHTa TEIUIOMPOBOIHOCTH BBITOJHEHO MPH MOMoIM KoHTpoyuiepa TEMPOS

(puc.1) 1 noaKIIOYAEMOTO K HEMY ¢ romolibio kabensst DB15 3ou1a SH-3. Mcnbitanus mpoBOaUIN TP pasa.
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Puc. 1. TEMPOS kommponnep.: a) — cxema konmposuiepa, 6) — pe3yibmamol usmepeHut

3oua ¢ apyms nrynamu SH-3 (puc. 2) u3mepsier 00beMHYIO TEIIIOEMKOCTh, TEMIIEPATyPOIPOBOIHOCTh H
TEIUIOTPOBOHOCTE. Bpems u3MepeHus Temiohu3nIeckux XapakTepPUCTHK COCTABIISICT 2 MUH: B TCUCHHE MTEPBBIX
30 cexyH POUCXOANT HArpeB. M3aMepeHus TeMnepaTypsl UAyT B TEUSHUE MOJIyTOpa MUHYT C HHTEPBAJIOM CHATHUS
MOKa3aHWi paBHBIM | cekyHe.

6 aay

/

Puc. 2. 3010 SH-3

Ilepen mpoBecHUEM HCIIBITAHHI 00pa3el IPYHTA MOATOTABIUBAIN B CICIAYIOIIEM MOPSIKE:
1.  onpenensiy BIaKHOCTh TPYHTA, Jajee, JOCYIIHBas win goyBiaxHss (1) oOpasen rpyHTa, JOBOAMIN

€ro BJIaXHOCTh 0 ontumanbuoi (W, = 12,18 %);

ml
Q= w X 0,01(Wypr — W), 1)

rJie My, — Macca 0To6paHHo# MPoOkI, T; Wy — BIaKHOCTH MPOCESHHOTO TPYHTA B BO3JYIIHO-CYXOM COCTOSHMH, %.

2. ymioTHsuM oOpaser IpyHTa METOJOM CTaHJAPTHOTO YIUIOTHEHHS O €ro MaKCHMaJbHOW IUIOTHOCTH

r o
(Pmax = 1,803 CM—3) I'pyHT 3arpyxaiu B popMy B TPH CIIOsI, KOXK/IbIil N3 KOTOPBIX YIIIOTHsUH 40 yiapamu rpysa 1o
HakoBaJibHe ¢ BbIcOTHI 300 MM. Tlociie yero B3BemmMBay UIMHAPUYECKYIO YacTh ()OPMBI C YIZIOTHEHHBIM TPYHTOM U

r
BBIYMCIISIU TIJIOTHOCTB TPYHTA ¢ To4HOCTBI0 0,01 — 1o dopmyie (2):
cM

m; —mg
_— 2
—, @

rJie m; — Macca LIMHAPHYECKON YacTy (OPMBI C YIUIOTHEHHBIM TPYHTOM, T; M, — Macca [WIMHIPUYSCKON YacTH

p =
6 g 3
(hopmeI Oe3 TpyHTA, T; BMECTHAMOCTb (POPMBI, CM".
B moarotoneHHsIi 06paser] rpyHTa 30HI BCTABIUIN TaK, YTOOBI IIyIBl OBUIM MOJIHOCTHIO MOTPY)KEHBI B
rpynT. [anee ¢opMy ¢ rpyHTOM IOMeENIaa B MOPO3WIBHYIO KaMepy, B KOTOPOH Ha MPOTSHKEHWH BCETO MCIBITaHUS

nojepkuBaiack Temreparypa -30 °C.
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W3mepenust NpOBOAMIIN TIPH JIOCTHXKEHUH TPYHTOM ciienyronmx Temrneparyp: +5 °C, 0 °C, -5 °C, -10 °C un
-15 °C. YT1oObl HauaTh M3MEpPEHUs, Ha DKpaHE CHATHS NOKa3aHWil Hy>KHO HaxaTb kHONKy Start. [lo oxoHuaHum
M3MepeHuii B BepxHeii crpoke nossistercs cioBo «COMPLETE!», mocne gero Ha 3xpaHe 0TOOpaXkaroTcs 3HAYCHHS,
paccunTaHHBIE IPHOOPOM C TIOMOIIBIO aJTOPUTMOB (pHC. 10).

PesyabtaThl. [lo momydeHHBIM fAaHHBIM OblTa TMOCTPOEHA JIMHUSL TPEHAA, OIMCHIBAIOIIAS CBS3b

KO3 GHUIMEHT TEIITOMPOBOIHOCTH M TEMIIEPATyphI rpyHTa (pHc. 3).

4
En 35
o , [ J
%{ @- T RennEan @ ®
B 3 R e
[~} el
%/\ 2,5 ..".
5S¢, ° s
52
. 5 15
% 1 y =-0,0004x3 - 0,0106x% - 0,0853x + 2,9857
g 05 R2=0,70
&+
S o0

-20 -15 -10 -5 0 5 10

Temneparypa rpynta, °C

Puc. 3. 3asucumocmo meancoy kospuyuenmom menionposooHocmu u memMnepamypoul epyHma

Cpennee 3HaueHue KOd(pQUIMEHTa TEIUIONPOBOJHOCTH IpW Temmeparype rpyHta +5 °C u -15 °C
COOTBETCTBEHHO A, 5oc = 2,23 % 1 A_q5¢c = 3,31 %. W3 dyero cnemyer, 4uro mpu OpoMEp3aHUM TIPYHTA
K03(h(ULKEHT TEIUIONPOBOAHOCTH yBeIU4YUBaeTcs B 1,5 pasa.

3akJ/0ueHne. JKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO IPEJCTABICHHAs HAa PUCYHKE 3 3aBUCHMOCTbH HE
ABIISeTCA JIMHEHHOM. IlomydeHHbIN pe3ynbTaT CBHICTENBCTBYET O HEOOXOUMOCTH yUUTHIBATh TEMIIEPATypPHBIH
PEXUM FPYHTOBOM CpeJibl, B KOTOPOI MPOUCXOANT BIIarOHaKoILuIeHHe. Takoi NoAXo/l B PEIEHUH 3a7jad MUTPalul

BJIard B IPOMEP3AIOLINX IPYHTAX MTO3BOJIUT 00ECTICUNTh UX JI0CTOBEPHOCTb.
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VJK 693.547.4-047.37
JJABOPATOPHBIE UCCJIEJOBAHUA IMHAMUKHU U3SMEHEHUSA Y JIEJBHOI'O
COIMPOTHUBJIEHUS BETOHHON CMECH ITPH EE ®OPCUPOBAHHOM DJIEKTPOPA3OT'PEBE
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Tomckuil rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
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LABORATORY STUDIES OF DYNAMICS OF CONCRETE MIXTURE RESISTIVITY
VARIATION DURING FORCED ELECTRIC HEATING
D.D. Vcherasnii, K.A. Piankova, S.K. Menshov
Scientific Supervisor: Prof., Dr. A. I. Gnyria
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sg., 2, 634003
E-mail: topworld1337@gmail.com

Abstract. Methods of thermal impact on concrete products and mixtures using electric current have proven to be
the most favorable in terms of uniformity of temperature distribution by volume. Another equally important
advantage is the significant potential to increase the energy efficiency of the heat treatment process by directly
heating the product and the possibility of more than sharp temperature rises due to the aforementioned factor.
One of the most suitable methods is forced electric heating of concrete, the study of which is set forth in this
article. The purpose of the work is to study the electrical parameters of the concrete mixture during its forced
electric heating to ensure the normal operation of the equipment when designing a new concrete composition.
The article presents the features of the electrical parameters of the concrete mixture and data on forced electric

heating of the concrete mixture. The experiments were carried out in TGASU laboratories.

BBenenme. beton Ha  paHHeH  cTamum  TBEpACHHSA ~ 0O0OJamaeT  JOCTaTOYHO  XOpOIIeH
3JIEKTPOCONPOTUBIIIEMOCTbI0 UM OTHOCUTCSI K HPOBOJHHMKAM BTOPOr0 poJa C HOHHOH MPOBOAUMOCTHIO.
BK/IIOUEHHBI B 3JEKTPUYECKYHO 1Li€llb, OH HAarpeBaeTcs IPU IPOXOXKACHUM IIIEKTPUYECKOTO TOKa, MU
BBIJICIISIFOLIEECS] TEIUIO CIOCOOCTBYET MHTEHCH(HUKAIMU XMMHYECKOTO B3aMMOJICWCTBHSI BOJBI C MUHEpaIaMH
[IEMEHTHOTO KJIMHKepa. B Takoii MHOTOKOMIIOHEHTHOI cucTeMe, Kak OeTOH, TOJBKO OAWH KOMIIOHEHT CITY>KUT
IIPOBOJAHUKOM 3JIEKTPUUYECKOIO TOKA — 3TO BOJA C PAaCTBOPEHHBIMU B HEM KIMHKEPHBIMM MUHEpajlaMH U
npoaykramu rugpatanud. [locne 3aTBopeHust OETOHHOM CMECH 3a CUET HACHIILCHUS BOJIBI IIEJI0YaMH YIEIbHOE
COIPOTHUBJICHHE €€ OBICTPO MaJlaeT M MOCTEIICHHO 3aTyXaeT Mepel IOCTIKeHneM SKeTpeMyMa. B ator nepuon He
TOJIBKO YJIYYIIAOTCSl TOKOIPOBOJISIINE CBOICTBA XHUIKON (pa3bl, HO M yMEHBIIAETCS KOJIMYECTBO €€ 3a CUET
WCIapeHHs BOABI B OKPYXKAIOMIYI0 Cpexy, (HU3MUECKOro CBS3BIBAHUS MOBEPXHOCTHBIMH  CHIJIAMHU
HOBOOOpPA30BaHWH, B IEPBYIO OYepenb CYOMHUKpPOKPHUCTAJUIAMH THAPOCHIMKATOB KaJblMi M XUMHYECKOTO
CBSI3BIBAHMS BCIIC/ICTBHE B3aUMO/IEIHCTBHS €€ C IEMEHTOM. B MOMEHT JOCTHKEHHS SKCTpeMyMa (MUHUMAIILHOTO

YACIBbHOTO COl'[pOTI/IBJ'ICHI/IH) OTHU TMPOLECChl YPAaBHOBCHIMBAIOTCA, U HaJ’ILHCﬁIHCC YMCEHBIICHUEC KOJUYECTBA
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KUIKOH (ha3bl HauMHAET INPEeBaIMPOBaTh. ODTO BIEYET 3a CO0OI CHayanma IOCTENICHHOE, a 3areM Oosee
HUHTCHCHBHOE BO3pACTaHUE yICIbHOrO conpoTHBieHus [1, 2].

Ha rpanume OeroHa cO CTalmpHBIM 3JIEKTPOAOM, IBYX MAaTepHAOB C MPOBOJMMOCTHIO (MOHHOH H
SIIEKTPOHHOH), HEN30€)KHO BO3HUKAET KOHTAKTHOE COTIPOTHUBIICHHE, M30aBUTHCSA OT KOTOPOTO HEBO3MOKHO. OHAKO
€ro BIIMSHAE MOXKHO CBECTH K MUHUMYMY YBEIIMYEHHEM IUIOMIAAN KOHTAKTa OETOHA C 3IEKTPOJOM. DTO MPHUBOIUT K
YMEHBIIIEHHIO OOIIEr0 CONPOTHBIICHHS OETOHA B KOHTAKTHOM CJIO€, U HarpeB ero OyJeT NPOTeKaTh MEUICHHEE.

TeMneparypHblii TpalMeHT MEXIy KOHTaKTHBIM CJIOEM M BHYTPEHHUMH CIIOSAMH OSTOHA B 3TOM Clly4ae
MOXeET OBbITh HE3HAUMTENbHBIM, YTO 3aME/JINT MPOLECCHl BHYTPEHHEr0 MaccolepeHoca. B mpoTHBHOM cityyae
CONPOTUBJICHHE B NMPUKOHTAaKTHOM CJIO€ PE3KO BO3pacTaeT, TeMIepaTypa OBICTPO MOAHUMAETCS U B CBSI3U C
OOJIBIINM €€ OTJIMYMEM OT TEeMIIepaTypbl OCTaJbHOW Macchl OETOHA, HAUMHAETCS MNPOLIECC OTTOKA BIAard W3
IpH- DIICKTPOJHOW 30HBI B COCeNHME C Ooyiee HU3KOIM TemiepaTypoil. B cBs3m ¢ 00e3BOXHBaHHEM U
MEepPECYNINBAHINEM MPHUAIEKTPOAHOTO CIIOS €ro CONPOTHBICHHWE M TEMIIEpaTypa BO3pacTaroT, Iporece
MaccolepeHoca BO BHYTPEHHHE CJOM YCHIMBAeTCS M HACTyNaeT MOMEHT, KOTJa 3JIEKTPUYECKHH TOK
HCIIOJIB3YEMOT'0 HAIPsDKEHHS He B COCTOSHUM IPEOJI0JIETh BO3POCIIEEe CONPOTHBICHHE — 3JIEKTpUYecKas IIeTb
MPEPBIBACTCA U 3JIEKTPOIIPOrPEB MPEKPAIIaeTCsl.

Jlo moCTHXKEHUsS] KPUTHYECKOTO COINPOTHBIICHHS, ITPU KOTOPOM IMPOHMCXOIUT CaMOOTKIIOUeHHE OEeTOHa,
TIOCJIC/IHUH JTOJDKEH YCIETh MPOrpeThesi U HaOpaTh TpeOyeMyto MpOYHOCTh. [t cOXpaHeHHsI TOKOIPOBOASIINX
CBOHCTB OeTOHA Ha OoJee UIMTEIBHOE BPEMS PEKOMEHAYETCs HE ONaTyOJICHHYIO NMOBEPXHOCThH 3AIIUINATH OT
BJIaroIoTeph MApOM30IILMEH M TEIJIOM30JIHEH, a B OCTOHHYIO CMECh BBOJHTH I00ABKH 3JIEKTPOJIHMTOB
(XJTOpUCTBIN KanbLUi, XJTOPUCTBIA HATPHUH, HUTPUT HATpusd U Ap.) B koimdectBe 1—1,5 % macchl memeHTa.
HeGonpuiass 100aBka XJIOPUCTBIX COJIEH HE MPEACTaBiIsSeT OMACHOCTH ISl apMaTypbl M MOXET BBOJHTHCS B
0eTOH, MCIONb3yeMBbIil AJIST BO3BEIEHUS JKeJIe300€TOHHBIX KOHCTPYKIMHA. Hamndne m06aBOK 3/MEKTPOIHUTOB B
0eToHE CHMXKAET €ro NIEKTPUIECKOEe CONPOTHUBIICHHE.

JKcnepuMeHTaIbHAsE YacTh. [ dKkcnepuMenTa ObuT mpuMeHEH OeToH kiacca B30 co cremyrommm
pacxomoM MarepuaynioB: memeHT — 2,961 kr, mecok — 4,590 kr, mebenp —7 kr, Boma — 1,645 . Bruto
3adopmoBano 3 obOpasua pasmepom 100x100x100 MM B omanyOke W3 AMAIEKTPUYSCKOrO Marepuana co
CTaJIbHBIMH NIEPErOpoAKaMHU U 3JeKkTpogamMu. CxeMa MpoBeeHHs SKCIIepUMEHTa H300pakeHa Ha puc. 1.

g MopenupoBaHHUs 3IEKTPOpa3orpeBa OETOHHOM CMeCH C HCHOIb30BAaHHEM METAJUIMYECKHUX IUIaCTHH
ObUTa TIOCTPOCHA AKCIIEPUMEHTANbHAS YCTAHOBKA — MOJETb MPEICTaBISICT COOOH BIIEKTPHUYECKYIO IIEIb.
OnekTpuyeckas NeNb COCTOMT W3 TpaHchopmaropa (MCTOYHHMKA SIIEKTPUYECKON JIIEKTPOIHEPTHH), Tapy C
IUIACTUHAMH HAa CTEHKAaX M COEAMHMTENBbHBIX IPOBOJOB. B maHHOW cilydae Tapa IpeACTaBlIeHAa B BHIC
IJIACTMACCOBOM EMKOCTH ¢ onpeseieHHbM 0obeMoM (0,01 M3/ 10 1), Ha cTeHKax Tapbl B JBYX HanpaBJIeHHSX
YCTaHOBJICHBI IIJIACTHHBI, BBIIOJHEHHBIE W3 MeTalla TOJMIMMHOW 1 MM, 1O KOTOPBIM JIIEKTPUYECKHH TOK
nepeaaeTcst OT TpaHchopMaTopa ¥ TEM CaMbIM HAaUYMHAET HArpeBaTh IUTACTHHBI 10 TEMIIEPATyPHl B 3aBHCHMOCTH
OT BBICTABJICHHOW MOIIHOCTH MOJAaYM TOKa, W Jajiee ITyTeM TEIUIONPOBOJHOCTH OT IUIACTUH K OETOHY

MMPpOUCXOAUT IepeJiava Temjia OT Ooitee HarpeToro y4aCTkoB TCILIa K 0oJlee HU3KHM.
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Puc. 1. Cxema nposedenus sxcnepumenma

PasorpeB roToBoil GETOHHON CMECH MPOHMCXONMI B PE3YJIbTATe MPOXOXKICHHS DICKTPHUIECKOrO TOKa
3JICKTPO/IOB, YCTAHOBJICHHBIX HAa TOPLAX TapBl.

Jst ony4eHust Haunboiee ydIero SIeKTPHYECKOTO KOHTAKTa C AJICKTPOaMHU, H3TOTOBJICHHYIO GETOHHYIO
CMech YIUIOTHUIIH, Jajiee pasorpenu ot temieparypsl +20 °C qo +60 °C B TeueHue 6 MUHYT (CKOPOCTh OABEMA B
cpenHeM cocraBisuia mopsigka 6,67 °C/munyty). Ilocne Toro kak oOpasupl HaOpasid 3allaHHYIO TeMIepaTypy,
TPOBOIIIIOCH TOBTOPHOE YIIOTHEHHE CMeCH. B pe3ynbrare mpoBeeHHUs MEPOTIPUSITHIA 110 U3OJSIUAY U YTETUICHUTO
OanyOKH, a TAKKe NOMONHUTEIBHBIX OTPAXKACHHN U3 JKCTPYAMPOBAHHOTO MEHOIOIUCTUPOIIA, H3TOTOBICHHbIC
00pasupl BBIOCP)KMBAJINCH B JaHHBIX YCIOBHAX B TedeHwe 16 dwacoB. Ha o0Opasupl He OKa3bIBanoCh
JOTIOJTHUTEIFHOTO TEIUIOBOTO BO3ACHCTBYS, @ TEMIIEPATypa B MOMeEIIeHnH cocTaBisiia +25 °C.

Pe3ynbTaThl pacyeToB 3MEKTPUUYECKHAX TapaMeTpOB OETOHHOM CMECH MpeJCcTaBIeHbI B Ta0I. 1.

Tabnuya 1
Dnexmpuueckue napamempuvt 6EmMOHHOU cMeCU
Bpewms, Cuia ToKa, Hamnpspokenue, ComnpoTusieHue B Mo1uHoCTS, VYaensHoe
MHH. I (A) U (B) npoBojHuke, R (Om) P (xBr) COIIPOTHBIICHHE
MaTepuaiga, OM M
1 8,45 224 26,51 1,90 265,1
2 9,25 223 24,11 2,06 2441
3 10,0 225 22,5 2,25 225,0
4 10,5 222 21,14 2,33 2114
5 11,3 223 19,73 2,52 197,3
6 11,6 221 19,05 2,56 190,5

PesyabraTnl. TakuM 00pa3oM, MBI BHIAMM pOCT CHJbI TOKa Ha 38 %, maJeHWe CONPOTHBICHUS B
MPOBOTHUKE Ha 28 %, yBelnmueHHe MOITHOCTH Ha 35 % ¥ mazieHue yAeIbHOTo conpoTuBiIcHU Ha 28 %0.

3akmouenune. B pesynpraTe TpOBENCHHBIX HCCICHOBAaHUM, pa3pa0OTaHHAs W AIKCIHEPUMEHTAIEHO
UCcclieIoBaHHas (hU3NYeCKasi MOJIENb IMOKA3bIBAIOT JHHAMUKY H3MECHEHUS SJCKTPUICCKHUX ITapaMeTpOB OCTOHHOM

cMecH mipu e€ GOPCHPOBAHHOM BIIEKTPOPA3OTPEBE.
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EXPERIMENTAL ANALYSIS OF THE EFFECT OF ULTRAVIOLET RADIATION
ON THE DURABILITY OF BUILDING POLYMERIC AND MICROPOROUS MEMBRANES
D.D. Gogol, A.D. Nikitin
Supervisor: Assoc. Prof., Ph.D., E.E. Ibe
Khakass Technical Institute by Siberian Federal University, Russia, Abakan, Shchetinkina str., 27, 655017
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Abstract. In the work, the authors tested building materials for durability by exposing them to ultraviolet
radiation using an experimental setup. The method of irradiating materials with ultraviolet light of arc mercury

phosphor lamps is used. A comparative characteristic of the test results is presented.

Beenenue. CTpouTensHble MaTepuaisl, IPUMEHIEMbIEC B HAPY>KHOH OT/AENKE, a TaKKe HEITOCPEACTBEHHO
KOHTAaKTHPYIOLIME C OKpY)Kalolllell cpemoil B mpolecce O3KCIUTyaTallud IOJBEPraloTCs IUTEIbHOMY
BO3JIEHCTBHIO (DAKTOPOB BHEIIHEW Cpejbl, B TOM 4YKCJe: MOBBIIICHHAs TEMIEparypa, COJHEYHOEe H3IydeHHe,
BJI&XKHOCTh U Jipyrue. [Ipu 3ToM CHMKaeTcsi paboTOCIIOCOOHOCTh ATUX MAaTepHajoB, IPOUCXOJUT MX CTapEHUE.
Hawubonee arpeccuBHbIMH (paKTOpaMu MO OTHOIICHHIO K CTPOUTEIBHBIM MaTepHalaM SIBJISIOTCS MOBBIIICHHAS
TEeMIlepaTypa M COJIHEYHOE M3JIy4YeHHEe, a IMEHHO €ro yJIbTpadHoJIeToBas 4acTh crekrpa. [Ipu 3ToM npu 3ToM
JaHHBIN MPOLIeCC BBI3bIBACT M3MEHEHHE HU3MIECKHX XapaKTepUCTUK Matepuana [1, 2].

B mHacrtosmee Bpems HOSBWIOCH OOJBIIOE KOJMYECTBO IIPOM3BOJMTENCH, KOTOpBIE IpeIIaraiT
BETPO3AIIUTHBIE U THIPOU3OJAIHOHHBIE CTPOWTENbHBIE MaTepHanbl Ha OCHOBE MOJIMMEPOB, B TOM 4HCIE
b y3noHHBIE MEMOPaHbI, MUKPOTIOPUCTBIC MaTEPHAIBI, a TAKKe MUKporepdopupoBanHbie mieHkH [3, 4].

HaunOonpmmit  mHTEpeC B JaHHOH  paboTe  MPEACTABIIIO  NPOBEACHHE  CPAaBHUTEIHHBIX
9KCHEPUMEHTAIBHBIX UCIIBITAHUH PAa3IUYHBIX BHJIOB MAaTEpUAJIOB BETPO- M THAPOU3OIIAINH, IPEACTAaBICHHBIX HA
POCCHICKOM PBIHKE, Ha IIPEIMET X CTOMKOCTH K YJIBTPa(HOoJIETOBOMY M3IyYEHHUIO B MIPOLIECCE IKCILTyaTalluH.

Llenpro TaHHOTO MCCIIEAOBAHUS SIBISIETCS SKCIIEPUMEHTANIBHBIN aHAJIU3 BO3/IEHCTBUS YIbTPapHOIETOBOTO
W3JIy4eHUS] Ha JIOJITOBEYHOCTh CTPOUTEIBHBIX ITOJUMEPHBIX MEMOpaH M MHUKpPONep(OPHUPOBAHHBIX IIJIEHOK.
B kauecTBe 00BekTa HCCIIEOBaHUS OBUIM BBIOPaHBI CTPOWTEIBHBIE MOJMMEPHBIE MaTE€pHAIbl, KOTOPHIE
HCIIONB3YIOTCS B KaUeCTBE KPOBEIBHBIX HA MMOCTOSHHOW MIIM BPEMEHHOI OCHOBE.

JKcnepuMeHTadbHasi 4YacTh. Jlng mpoBemeHuss fmaHHOH  paboTel Hamm  ObBUIa  cO3/4aHa
OKCIICPUMEHTAIbHAS YCTAHOBKA MOJEIN COJMHEYHOTO m3nyueHusi (puc. 1, 2). JInsg co3maHus 3TOH yCTaHOBKH

OBUTH UCIIOJb30BaHbI ABE NYT'OBBIC PTYTHBIC J'IIOMI/IHO(I)OpHI)Ie JJaMITIbl BBICOKOI'O JAaBJICHUA 061]_[617I MOIITHOCTBXO
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

650 Bt c 3apaHee BCKPBITOW BHEINHEH KOJOOMW, JIBa IpOCCENs IUis PabOTHI JIaMIl, a Takke JaBa HOkojs e40.
CBeueHHE TOpENIKM TPOUCXOIMT 3a CYET JAYrOoBOrO pas3psja B Mapax PTYTH W rasa apros. Eciu pasmoxurth
CHEKTp MAaHHOH JaMITbl, TO MONyYNM 3eleHbd (546 HM), cuHuit (436 HM) u ¢uonerossrii (405 HM) cBer,
BKmouas ynbrpaduoner: XKectkuit ymeTpadmoner tmma C - HOHM3HPYET BO3AYX, INPOAYLHUPYS O30H;
VYaetpaduoner tuna B; Ommkuui ynerpadmoner tmnma A - Hambomee WHTEHCHBHBIH (22% OT MOIIHOCTH
nammbl). O6IIas MHTEHCUBHOCTh Y®-u3nydeHus B ycTaHOBKe cocTaBwio 100 Br/M?, (oauH uyac B yCTaHOBKE
COOTBETCTBYET HeJlelie COTHEYHOro u3irydeHus B PecriyOnuke Xakacus).

HcnpiTaHus CTPOWTENBHBIX MaTepHaloB Ha BozzaeiicTBre Y® - W3MydeHHs NPOBOJSATCS CIEAYIOLINM
o0pazom: OOBEKTHI H3y4YaeTcsl BU3YabHO, IIPOBOIUTCS 3aIHCh M 3aMephl NX XapakTepucTuk. OnHa yacTs oOpasia
BBIOMPAETCS STAJIOHHOM, a APyTas pacrojaraeTcs B KaMepe yCTpONCTBa, IpHUUeM JacTH 0ojiee YyBCTBHTEIBHEIC K
BO3JICHCTBUIO COJNTHEYHOTO W3IYYEHHS MOMEIIAIOTCS HEMOCPEACTBeHHO K WCTOYHHUKY u3mydeHus. [lamee
MaTepHrallbl OIBEPTaloTCs BRIACPKUBAHUIO B KaMepe MPH HETIPEPHIBHOM M3ITyYCHUH HEOOX0oanMoe BpeMs. 3aTeM

BBITIOJTHACTCA BI/I3yaJ'IBHLII71 OCMOTD, OLICHKA CBOMCTB U CpaBHCHHC C 3TAJIOHHbIM O6p33LIOM.

Puc. 1. Dxcnepumenmanvnas ycmanosxka Puc. 2. Dxcnepumenmanvhas ycmanogka 60 6pems.

MOOenu CONHEUHO20 U3TYYEHUS pabomvl (npoyecca uziyvenus,)

Pe3yabTarsl. [IepBEIM KOHTPOJIBHBIM U3MEPEHHUEM CTall BU3YAIBHBIH OCMOTP MaTepHAaIOB, Ha KOTOPBIS
BO3JICHCTBOBAN yibTpadHoJIeT Ha MPOTSHKEHUH 13 9acoB, YTO COOTBETCTBYET 3 MecsinaMm. JlaHHBIN ITOKa3aTelb
ObLT BBIOpaH TaK Kak 3asBJICHHBIM CPOK IKCIUTyaTallid B KaUYeCTBE BPEMEHHOM KPOBJIM ISl THAPOU30IISIIMOHHOM
muddysnonnoir mem6pansl ¢pupmel FAKRO, cocraBisier 3-4 mecsna. B xoxe BH3yanbHOro ocMoTpa ObuM
BBISIBJICHBI: BBITOpAaHHE IHMIMEHTa, YMEHBIICHHE TI'€OMETPUUYECKHX pa3MepoB, MOTeps TMOKOCTH Marepuaia,

pacTpeckuBanue. Pe3ynbTaThl npeacTaBieHs! B Tabm. 1.
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XX MEXJIYHAPOAHASI KOHOEPEHIMA CTYAEHTOB, ACIIMPAHTOB 1 MOJIOABIX
YUEHBIX «ITEPCIIEKTUBbBI PABBUTNA ®YHJIAMEHTAJIBHBIX HAVK»

Tabnuya 1
Pesyromamur 6030eticmeus yrismpaghuonrema na mamepuansl
CpaBHeHHUSA CpaBHeHne CpaBHeHUS
Martepuan obpasma ¢ Martepuan obpasma ¢ Martepuan obpasma ¢

OTAJIOHOM 9TaJIOHOM OTAaJIOHOM

EUROTOP EUROTOP
Y EUROTOP N15 150
EUROTOP EUROTOP T- EUROTOP
N35 180 N15 +

EUROBAND

3aknoyenue. B nmaHHO# paboTe OBUIO MPOBEACHO WCIBITAHHE CTPOUTEIBHBIX MEMOpaH Ha
JIOJITOBEYHOCTh MyTEM BO3ACHCTBUS HA HHUX YJIbTPadUOICTOBOro H3IyueHHs. J[aHHBIA SKCICPUMEHTATbHBIM
croco0 MOXeT OBITh HCIIONB30BaH IS Pa3padOTKH METOAWKHA HWCHIBITAHUN THUAPO- W BETPOU3OJLIIMOHHBIX

MaT€pruaIoB Ha JOJTOBECYHOCTH IJIA MOBBIIICHUA CPOKa CJ'Iy)K6I>I.
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2. Tpoxopuuk C.A., Ky3pmuu H. C. ATMOC(HEepOCTOHKOCTB JIAKOKPACOYHBIX MOKPBITHH CTOJISIPHO-CTPOUTEIBHBIX
mpemuii // Tpyaet BI'TY. Ne2. Jlecnas u nepeBooOpabatbiBatomas npomsiinieHHocTs. 2008. Ne2. URL:
https://cyberleninka.ru/article/n/atmosferostoykost-lakokrasochnyh-pokrytiy-stolyarno-stroitelnyh-izdeliy
(nata obpamenust: 15.02.2023).

3. CepebpennukoBa H.[., Bospuno C.M., demoror C.M., Adanaceea ['.B. BrmsHue Bo3medcTBHA
yIbTpadHOJIETOBOTO OOIYyYEHUs M IHMKIMYECKHX BO3JCHCTBHI TemmepaTypbl Ha JOJITOBEYHOCTDH
HOJIMMEPHBIX MHKPOIIOPHCTBIX MAaTepHAIOBIJIS CTPOUTENHCTBA KPOBEJIBHBIX U CTEHOBBIX KOHCTPYKLHUH //
Construction materials. 2014. Ne3. URL: https://cyberleninka.ru/article/n/vliyanie-vozdeystviya-
ultrafioletovogo-oblucheniya-i-tsiklicheskih-vozdeystviy-temperatury-na-dolgovechnost-polimernyh  (mara
obpamenus: 14.02.2023).

4. Kynpusnos B. H., Meamnmos A. M. K Bompocy o 10JroBEYHOCTH MHOTOCIOMHBIX OTPaXKIAIOMINX
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

YK 69.009.1
OTHOIIEHMUE BJIACTH C OPTAHU3ALIUSIMU HA 3TAIE )KU3HEHHOTI' O IUKJIA 3IAHUI
A.A. lopoxxkrHa
Hayunsrit pykoBonuTens: k.3.H., T.A. [1luGaesa
Xakacckuil TeXHU9IeCcKAi HHCTUTYT - Gpunuan COY,
Poccus, r. Abaxkan, yn. lllernakuna, 27, 655017
E-mail: dorozzzhkina@bk.ru

RELATIONSHIP OF AUTHORITIES WITH ORGANIZATIONS DURING THE LIFE CYCLE OF
BUILDINGS
A.A. Dorozhkina
Scientific Supervisor: Ph.D., T.A. Shibaeva
Khakass Technical Institute by Siberian Federal University, Russia, Abakan, st. Shchetinkina, 27, 655017
E-mail: dorozzzhkina@bk.ru

Abstract. This study assessed the relationship of power and organization at the stage of the life cycle of buildings

and structures. Identified problems in the relationship of power and organization. Suggested solutions to problems.

Beenenne. OmHOI U3 TIIABHEHWIINX OTpaciIeii SKOHOMUKH SBIISIETCSI CTPOUTENBCTBO. JTa OTPAcib 00eCIIeYnBaACT
Pa3BHUTHE B XITMITHON, KOMMYHAJIEHOM, TPAHCIIOPTHOH, TIPOM3BOACTBEHHOM chepe cTpaHbl. JKI3HEHHBIH UK 30aHHIH
- TEpHOJ, B TEUYCHHNE KOTOPOTO OCYIIECTBIIIOTCS MH)KCHEPHBIC M3BICKAHMS, IPOCKTHPOBAHNE, CTPOUTEIBCTBO (B TOM
quCcIIe KOHCEpBAIMs), SKCILTyaTanus (B TOM YHCIIe TEKyIHe PEMOHTHI), MOJCPHHU3AINS, PEKOHCTPYKIIMS, KAaIINTaIbHBIHA
PEMOHT, CHOC 37I1aHus Wi coopyxeHws [1]. Bonpocsl Bo BpeMst sKU3HEHHOTO IMKJIA 3[IaHUH OTHOCSATCS! K pa3InuHbIM
OpraHaM BJIACTH, B 3aBUCUMOCTH OT PacHpeIeICHHbIX TIOTHOMOYHH.

Ha ceromnsmnHmii 1eHb HOPMAaTHBHO-TIpaBOBas 0a3a MMeeT HepelleHHble NpoOieMbl. Bcenencteue dero
BO3HMKAOT MPOTHBOPEUMBBIC OTHOIICHHUS MKy BJIACTHIO M OPTaHM3AIMSMH BO BPEMsI KM3HEHHOTO IIUKJIA 3aHMH.
BaxxHeIM  BOmpocOM  CTpaHbl  SIBISETCS ~ OOECHEUCHHOCTh ~ COBPEMEHHBIM  JKHMIIBEM,  OTBEYAIOIINM
TEXHUKO-YKOHOMHYECKUM TpeOoBaHMsM. He Tak maBHO BCTymWI B CHIy [ palocTpoWTeNbHBI Koiekc [2], HO
MpopabOTaHHBIE MONOKEHHUS HE BCE OTBEYAIOT COBPEMEHHBIM TPEeOOBAaHMAM U OPTraHU3aLIOHHO-TIPABOBO CTOPOHEI.

Ienpio mccaeoBaHUS SIBISETCS MCCIENOBaTh IPABOBOE OTHOIIEHHUS B YIIPABICHWM OpraHW3alld Ha
aTare KU3HEHHOTO [IMKJIA 37aHui, 0003HAYNTh OCHOBHBIE IIPOOJIEMBI B 00JIACTH TEXHUYECKOTO PEryJIMPOBaHHUS.

JKcnepuMeHTaNIbHAsI YacTh. [0 CyOBeKTOM ympaBieHUs B 3TOi cdepe NMOHMMAeTcsi, BBIIOJHEHHE
oTpeZieIeHHBIX (QYHKIHUH, KOTOpbIe HHULIMUPYET YIPAaBIISIoNIas oACUCTEMA.

OOBEKT ympaBIeHHs — 3TO YNPAaBILSIOIIAs IOJCHCTEMa, M OOBECAMHEHHE HHKEHEPOB M CIEHHAINCTOB
TEXHHYECKOM 4YacTH, INPOU3BOISIIME CTPOMTEIBHYIO MNpPOAYKLHMIO. B HacTosiee BpeMsi CyLIECTBYET CUCTEMa
JIOKyMEHTAIMH ¥ 3aKOH O TEXHIMYECKOM PEryJIMPOBaHHH TS BBIOIHEHHUS TpeOoBaHuii CTPOUTEIBHBIX HOPM 1 IPABHIL.

B xome uccrnemoBanmsa Obla mpoBedeHa padoTa MO BBIABICHHWIO OTHOIIGHHH MEXAYy BIACTBIO H
OPTraHU3AIMSIMA Ha MIPOTSDKEHUH KI3HEHHOTO ITUKIIA 3JaHUH M COOPY>KEHHI.

B macrosmee Bpemst s cOOMIOAEHUS KPUTEPUI CTPOUTENHFHOTO 3aKOHOJATENbCTBA OBUT pa3padoTaH H

BBEJIEH 3aKOH O TEXHUYECKOM peryiaupoBaHuu. OH peryiupyeT OTHOIIEHUS, BOSHUKAIOIINE TPHU: pa3paboTke,
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XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

NPUHSATHY, TPUMCHCHUM M WUCIIOJNHCHUU O005A3aTCNbHBIX TPEOOBAHUM K MPOAYKIMH, B TOM YHCIC 3IaHHSIM U
COOPYXKEHHSIM (Iajiee - MPOAYKIHUS ), WK K MPOAYKIIUHM U CBSI3aHHBIM C TPESOOBAHUSIMHU K MPOIYKIIUHU HPOIIECCaM
MPOEKTHPOBAaHUS (BKJIIOYAsi M3BICKAHHA), MPOHM3BOJCTBA, CTPOMTEIHCTBA, MOHTa)ka, HANAIKH, SKCIDIyaTalluH,
XpaHCeHWsI, MMePeBO3KM, peanusanuu W yranusamun [3]. Ilens TEeXHHUECKOTO peryiupoBaHus: Ge30MacHOCTH
JIoielt BO BpeMs Ipoliecca CO3JaHHs MPOTYKTa CTPOUTENBCTBA; MPEAOTBPAIICHHE UPE3BBIYAHHBIX CHTYAIIHH;
Ka4eCcTBO MPOAYKTa CTPOUTEIHHOM OTPACIIH, 3aIIUTa OKPY>KAIOMIeH CpEeIbI.

Pe3ynbTaThl. AHAIH3UPYs MONYYCHHYIO WH(POPMAIIMIO B XOJE MCCICIOBAHMS, MOXKHO CICNIaTh BBIBOJ,
YTO OTHOILIEHUS MEXAY OpraHu3alUsMH U BIACTBIO BO BpeMs KH3HEHHOTO IMKJIA 3JaHUA SBISETCS
JelleHTpanu3upoBanHoe. Crenyer OTMETUTh, YTO B OOJIACTH TPABOBBIX OTHOIICHHWHA MEXAYy CTOPOHAMH,
YYacCTBYIOIIMMH B CTPOUTEIHHON OTPACIH, CYIIECTBYET MHOKECTBO 3aKOHONATEIBHBIX aKTOB, U 3TO SBISETCS
OCHOBHOH IpoOJIeMOl JeHCTBYIOMIETO 3aKOHOJATEIhCTBA. TaK e, CTOMT OTMETHUTh, YTO B TEXHHICCKOM
pPETYTUPOBAHUN TPUMEHICTCS MHHHMAJIbHOE KOJIMYECTBO IOKYMEHTAIUH. TpeOOBaHUS K CTPOUTEIHHOM
MPOAYKIINH OIpeeisieTcss He Ooiee 4eM JOKYMEHTaMH JOOpPOBOJBEHOTO MPUMEHEHUS, 9TO HE MPEIOCTaBISCT

co0oit o0s3aTenbHBIM (pHuC. 1).

CxemMa CACTEMB IBRYMEHTOR
TEXHAUECKOTO PrYNMPOSAHUAR & CTPOUTENSCTEE
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CUCTEMa HOPMETUSHEIX AOKYMEHTOS
ACOReBONEHEIO NEUMEHEHWA A1 CTROWTENLCTEa

Puc. 1. Cxema cucmemol aOKyMeHI’HOG MEeXHUYECKO20 pecyIuposanusl 6 cmpoumeibcmee

Jns  paspemieHuMss 3THX BOIPOCOB  IEJIECOOOPA3HO  yCOBEPIICHCTBOBATb CHCTEMY YIpPaBICHUI
HaJIa)KUBaHUSl OTHOLIEHUM MEXJy OpraHaMH BJIACTH M OPraHU3ALMSIMM BO BPEMs JKU3HEHHOI'O LUKJA 3JaHUM.
[TOBBICHTH OTBETCTBEHHOCTH OPTaHU3AINI, TEM CAMBIM ITOBBICHB PE3yJIbTaTUBHOCTH PaboT.

3akaiouenue. V3 mpoaHAaNM3UPOBAHHBIX IOJOXXKEHHH HOPMATHBHO-TIPAaBOBOWH 0as3bl, OYEBHIHO

CYLIECTBEHHEEC U YaCTbIC U3MCHCHUS B FpKPcD U HAJIN4uec HpO6€J’IOB MMpaBOBOI'0 pEryjiMpoOBaHUs B PCHICHHUU
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

BOIIPOCOB  YPCryJIMPOBaHUS OTHOIICHMHI MCXKAY BJACTbIO MW OpraHu3allvsMMW Ha OTallCe XHU3HCHHOI'O0 LHKJIa

3)13HPII>1, MO3TOMY Tpe6yeTcsi CO3JaHNEC HOBBIX MEXAaHU3MOB U MHCTPYMCHTOB YPCTyJIMPOBAHUA 3TUX BOIIPOCOB.
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VJIK 691.328:004.9-047.58
MOJAEJMPOBAHMUE INPOI'PEBA BETOHA POCTBEPKA I'PEIOIIIM ITPOBOJOM
B MIPOI'PAMMHOM KOMIUIEKCE ELCUT
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MODELING OF THE HEATING OF THE CONCRETE OF THE GRILLAGE WITH A HEATING
WIRE IN THE ELCUT SOFTWARE COMPLEX
A.D. Kalina, S.V. Korobkov
Scientific Supervisor: Assoc. Prof., PhD, S.V. Korobkov
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sq., 2, 634003

E-mail: kalinaalenaO0@gmail.com

Abstract. This article presents the results of modeling the electric heating of a reinforced concrete grillage with
a heating wire in the Elcut Pro 6.3 software and computing complex. The simulation results obtained will be the
basis for the development of a technology for concreting grillages with a heating wire at negative temperatures,

as well as these calculations can be implemented in the conditions of a construction site.

BBenenue. OxHMM U3 METOJIOB BBIIEP)KMBAHHSI MOHOJUTHBIX KOHCTPYKIMI B 3MMHUI TIEPHOJL SIBIISETCS
3JIeKTPooOOorpeB OETOHHOM cMecH TperomuM poBogoM. Illar ykimaaku rperomiero npoBoia SBISeTCsl OCHOBHBIM
apaMeTpoM ISl peryJIupOBaHUS MOILTHOCTH IporpeBa 6eToHHON cMecu. OOBIYHO, mar Bapeupyercsa ot 50 1o
200 MM, Ha YTO €CTh CBOM NPUYMHBEL. YeM MeHbIe Imar, TeM IeperpeB OCTOHHOH CMECH MOXKET CIYyYHThCS
paHbIle, CJIEZI0BATENILHO, U 3aKUNaHue OeToHHOW cMecH. [leprnos mporpeBa 0OBIYHO BapbHpYETCs O HAOOpOM
6eronom npounoctu 70 % ot npoextHoi [1, 2].

B nmaHHOW crarbe pacCMOTPHM pe3yJbTaThl MOJAEIMPOBAHHUS JIIEKTpooOOrpeBa OETOHA pPOCTBEpKA C
HCIIOJIb30BaHIEM PA3HBIX IIAr0B TPEIONIETO MPOBOIA M CPABHUM IOJTyUCHHbIE PE3yIbTATHL.

JKcnepuMeHTAIbHAs 4YacTb. B kadecTBe oObekTa ucciefoBaHHA OBIT BBIOPAaH MOHOJUTHBIN
JKenme300eTOHHBIH pocTBepK ¢ pasmepamu B 1miae 2400x2400 mMm um Beicotorr 900 mMm. [na pemenus
MOCTaBJICHHOH 3a7aun B mporpammHoM koMiniekce ELCUT PRO Ovina coznana pacueTHast MOJENb POCTBEPKA C
COOJII0/IEHNEM TeOMETPUYECKHIX Pa3MepoB U (PM3NIECKUX CBOMCTB MaTepPHaIOB.

WcxonHble XapaKTepUCTHKN MaTEepHaioB: Mapka OeroHa — B25, omamybka — mamuHHpoBaHHas (aHepa
tomuHON 20 MM, YTEIUIEHHE 10 BEPXy POCTBEpPKa —BCTIICHEHHBIN MOJMATWICH TOMMMHONW 10 MM, UCTOYHHK
TeIJla — TPEIONIMH MPOBOJ, PACIHOJIOKEHHBIH B TOpLE POCTBEpKa BJOJb ONAITyOKH (OOBIYHO KpEruTcs K
apMaTypHOMY Kapkacy).

Hauwansable ycnoBus: temmeparypa OeTtoHHOW cMmecn — +15 °C, GeToH ynokeH Ha NPOMOPOKEHHOE

ocHoBaHue (310 6eToHHas moaroroska 100 MM, mecuanas nmoackinka 200 MM U TIIMHUCTBIN TPYHT), TEMIIEpaTypa
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ocHoBaHus — -5 °C, ckopocTh BeTpa 4 M/c, TemIepaTypa Bo3yXa B pac4eTHbIH epHoJl BbIACPKUBAaHHS OETOHA —
-15 °C, 1MTenbHOCTh PACUETHOTO MTEPUO/Ia BBIACPKUBAHUS — 4 JTHSL.

Pesyabrarel. B nepBoM BapuaHTe MOJESIMPOBAHMS TEMIEPATYpPHBIX IMOJIEH KOHCTPYKLMH C ILAroM
rpetoriero nposoga 100 MM, Bpems mporpeBa KOHCTPYKIHU 96 gacos.

CHauana pemaercs HecranuoHapHas 3amada ¢ nomouipto ELCUT, Ha 9kpaH BBIBOISITCS MOJYYEHHBIC

TEMIIEpaTypHbIE OIS U PaCIpeIeICHHE TeIlIa B KOHCTPYKIMHU OT IPEIOIero nposoa. (puc. 1).

Temezaypa
T

Puc. 1. Temnepamypnoe none ¢ bemone nocie 96 4acog u30mepmMuyecKo2o npocpesa npu memnepamype

Hapyoicnozo 6030yxa -15 °C ¢ wazom epetowezo nposoda 100 mm

Hanee ¢ momomipio Hanctpoiiku «WinConcret» rpaduueckas Mojenb pa30MBAe€TCS Ha YYaCTKH, LIS

noJty4deHust 00Jiee TOUHBIX PEe3yJIbTaTOB MoeupoBanus (puc. 2). IlomydeHHbIe pe3yabTaThl IPUBEIEHbI B Ta0.1.

0
4 3]
5 7 3
6 3

Puc. 2. Jlenenue epaguuecxoti modenu na 610Ku

Tabruya 1
Habpannas npounocms bemona npu waze eperoweco nposoda 100mm 6 3asucumocmu om epemernu, %
V4acTox Bpewmst BeIIepkHUBaHUS, Yac
KOHCTpYKIMM | 6 | 12 | 18 | 24 | 30 | 36 | 42 | 48 | 54 | 60 | 66 | 72 | 78 | 84 | 90 | 96
1 59 | 122 19 | 258 | 323 | B3 | 436 | 482 | 521 | 555 | 583 | 608 | 629 | ®48 | 664 | 700
2 65| 142 | 26 | 311 | 389 | 458 | 517 | 565 | 606 | 640 | 668 | 692 | 712 | 730 | 7A5 | 758
3 65 | 141 | 23 | 04 | 379 | 445 | 202 | 551 | 592 | 627 | 666 | 681 | 703 | 722 | 739 | 753
4 59 | 147 | 240 | 325 | 400 | 462 | 515 | 559 | 597 | 629 | 656 | 681 | 702 | 721 | 738 | /B3
5 65| 142 | 24 | 05 | 381 | 447 | 505 | 553 | 593 | 627 | 656 | 680 | 701 | 719 | 734 | 748
6 65 | 142 | 22 | 01 | 374 | 439 | 495 | A4 | 385 | 620 | 660 | 675 | €98 | 717 | 734 | TA8
7 59 | 123 ] 192 | 264 | B4 | 97 | 463 | 00| M40 | 574 | 603 | 627 | 648 | 664 | 682 | 701
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Jiss Toro 4YroOBl YMCHBIIMTH PACXOJ DJICKTPUYECTBA, YMCHBIIMTH PAcXO]] TPCIOIICTO NPOBOJA H
COKpaTHTh BpeMs IMPOrpeBa OCTOHHOW CMECH, YTCIUIMM ONalyOKy IO KOHTYpy. [lomydeHHBIC pe3yabTaThl
TIPUBEICHHI B Ta0. 2.

Tabauya 2
Habpannas npounocme 6emona 8 3a8ucumocmu om epemenu npu uiaze epetouje2o nposooa 200mm ¢

ymennennou onanyoxou, %

V4acTok Bpewmst BeIIepKHUBaHUS, Yac

KOHCTpYKIMHM | 6 | 12 | 18 24 30 | 36 | 42 | 48 | 54 | 60 | 66 | 72 | 78 | 84 | 90 96
1 58 | 118 | 182 | 247 | 311 | 371 | 425 | 473 | 515 | 552 | 584 | 611 | 635 | 656 | 674 | 700
2 64 | 139 | 21 | 03 | B0 | 48 | 508 | 559 | 602 | 639 | 671 | 698 | 721 | 742 | /59 | Ti5
3 58 | N8| 23 | 04 | 379 | 445 | 902 | 551 | 592 | 627 | 6656 | 681 | 703 | 722 | 739 | B3
4 56 | 27 | 23 | 29 | 429 | 516 | 585 | 646 | 693 | 731 | 763 | 789 | 811 | 83 | 846 | 86
5 62 | 146 | 254 | 370 | 477 | 566 | 637 | 694 | 740 | 776 | 806 | 831 | 852 | 869 | 884 | &7
6 55| 11,7 | 195 | 279 | 362 | 438 | S04 | 561 | 609 | 651 | 686 | 716 | 742 | 765 | 784 | 802
7 64 | 139 | 22 | 06 | B8 | 462 | 527 | 582 | 629 | 668 | 701 | 729 | B3 | 7713 | 1| &7

[To pe3ynbraTaM, IpenCTaBIEHHBIM B Tabnuie 2 MOXKHO YBHAETh, YTO MPO4HOCTH 70 % OT NMpOEKTHOI
JOCTHTAeTCs CIycTs 78 4acoB MporpeBa B OONBIIMHCTBE 0OnacTeil OETOHHON KOHCTpyKIMH. Ha moBepxHOCTH
0ETOHHOI KOHCTPYKIMH IPOYHOCTH AOCTHracTcsi cimycts 96 gacoB. [l HarImagHOTO HpPHUMEPA, 3a OCHOBY
BO3BMEM TOUKY 7 (pHC. 2) M pacCMOTPHM B BHZE Ipadrka pocT MPOYHOCTH OETOHA KOHCTPYKIMH TP PAa3HBIX

rarax rperomero mpososa (puc. 3).

R,%
100 Juarpamma Habopa IPOYHOCTH OETOHHON CMeCH
799 75,3 77,3 79,1 80,1
62
8 3 664 03,2 701
5 4 60,3 62,7 o4, ,
50 35,5 62—y 51 574
o P
0

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 Tt,uyac
= jar 100, 6e3 yTennutens e 1121 200, C yTENAUTENEM

Puc. 3. I'paguxu napacmanus npounocmu 6emona KOKCMPYKYUU 8 m. 7 NPpu PA3HbIX Wa2ax peiowezo npogood

3akiaouenne. CpaBHHMB J1Ba BapHaHTa pacyeTa KOMITBIOTEPHOTO MOJICIUPOBAHUS NporpeBa OeToHa B
nporpamMHOM Komiuiekce ELCUT MoxHO chemaTh BBIBOJ, YTO BBIOpaHHBIN METOX 3JIeKTpooborpeBa c
NPEUIOKESHHBIMH XapaKTEPUCTHKAMH M TEXHOJIOTUYECKUMU MEPONIPUSITUIMH, sBIsieTcs 3)(HEKTUBHBIM METOJIOM

TIpY 3UMHEM OCTOHMPOBAHUH KOHCTPYKIHUH.

CIIMCOK JINTEPATYPbBI
1. 3BumeBnu JIB. IlpumeHeHHWe YHMCIEHHOTO MOJICIMPOBAHUS TIPH TPOCKTUPOBAHMM TEXHOJOTUM O0OTpeBa H
BBIJIEP)KMBaHNsI OETOHA MOHOJIUTHBIX KOHCTPYKIWH // MHkeHepHO-cTponTenbHbIN )KypHalL. — 2011 — Ne 2. C. 24-28.
2. Gnyrya A.l.,, Korobkov S.V., Vodnev B.S. Computer Simulation of Electric Curing of In-Situ Reinforced
Concrete Structures // 10P Conf. Series: Materials Science and Engineering. — 2021. — Vol. 1079 (062009).
Pp. 1-10. D0i:10.1088/1757-899X/1079/6/062009.

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa



XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

VK 669.24°783:539.389.1
MOJEJUPOBAHUE TBEPAEHUS HEMEHTHO-IIECYHAHOI'O CTEPKHSA C PASHBIM
BOAOLHEMEHTHBIM OTHOIHIEHUEM B YCJIOBUSAX TPAAUEHTOB TEMIIEPATYP
A.M. Karynus, C.B. Kopo6koB
Hayunsrit pykoBomutens: mpodeccop, a.1.H., A.W. THeIps
Tomckuil rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET

Poccus, r. Tomck, CoisHas momans, 2, 634003

E-mail: trononss@mail.ru

MODELING OF HARDENING OF A CEMENT-SAND ROD WITH DIFFERENT WATER-CEMENT
RATIO UNDER CONDITIONS OF TEMPERATURE GRADIENTS
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Abstract. In this paper, the strength characteristics of rods consisting of a cement-sand mortar with a different
water-cement ratio (W/C) and hardening under temperature gradients are studied. The strength along the rod
turns out to be nonmonotonic. The yield strength and shear modulus in the indicated areas increase by (1.1-1.2)
times depending on the distance for rods with W/C=0.40; 0.44; 0.49 and 0.54, respectively. Modeling in the
Elcut Pro program showed that thermal stresses are insignificant. The mechanisms of nonmonotonic variation of

the yield strength along the rods are discussed.

Beenenne. Ilpu wu3rotoBneHMHM OETOHHBIX KOHCTPYKIMHA TPaJMEHTHI TEMIeEpaTyp OKa3bIBaIOT
CYIIECTBEHHOE BIIMSIHME HAa MeXaHM3Mbl TBepzeHus [1]. TpeuiuHsl, BbI3BaHHBIE TEMIIEPATYPHBIM TPaIHEHTOM,
MOTYT MpPHMBECTH K IOTEpE CTPYKTYPHOM IIEJIOCTHOCTH M COKPALIEHUIO CpPOKa CIYXObl KOHCTPYKILHIL.
[IpencraBnsier onpeneieHHbI HMHTEpPEC HM3y4YeHHE 3aKOHOMEPHOCTEH TBEPJCHHS IIECKOLEMEHTOB C pa3HbIM
BoJIOIIeMEHTHBIM oTHomeHueM (B/Il) B ycnoBusix rpaameHToB Temmeparyp. Vcmonb3oBaHHE B IIEMEHTHBIX
obpasmax ¢ pasHeiM B/Ll MHEpPTHBIX 3aNONHUTENEH CTUMYIHPYET paslIMuHyIO MOPUCTYIO CTPYKTypy. Ha srtame
TBEpACHUS MOPHUCTAs CTPYKTypa C 3allOoJHEHHBIM BOJIHBIM pAacTBOPOM OKa3bIBAE€T 3aMETHOE BIMSHHE Ha
MEXaHU3Mbl TBEPJCHUS B IECKOIEMEHTHBIX oOOpa3nax. BHyTpeHHUWil pa3orpeB, TrpaiMeHThl TeMIleparyp,
MacCOIePeHOC SBISIOTCS (HaKTOPaMH, OCIOKHSIOUIMMH aHaJIHU3 MPOoLiecca TBEPICHUSI.

Lenbto naHHOW PabOTHI SIBISETCS 3KCIEPUMEHTAIBHOE W3y4YEHHE BIMSHUS TPAJUCHTOB TEMIIEPaTyp
(T'=+70 — (-20) °C) Ha MPOYHOCTHBIE CBONCTBA TBEPICIOLIETO CTEPXKHS, COCTOAIIETO M3 MECKOLEMEHTa; OLICHKa
BKJIaJa TEPMHUYECKUX HANPSHDKEHUH HA HAKOIUIEHWE TIPOYHOCTHBIX XapaKTEPUCTHUK IIECKOLEMEHTOB B
nporpammuoM komiuiekce Elcut Pro 6.3 [2]; aHamm3 ocoGeHHOCTEN HAKOIUIEHWS ITPOYHOCTHBIX CBOWCTB
MECKOIIEMEHTOB C Pa3HbIM BOAOIIEMEHTHBIM OTHOIIEHHEM M TBEPJCIOIINX B HEM30TEPMUUECKUX YCIOBHUSIX.

JKcnepuMeHTANIbHASL YacTh. B pabore ObUI HCCIIEOBAHBI CTEPIKHHU, COCTOSIINE U3 CMECH IIEMEeHTa C
MIECKOM, B KOTOPOM B KadeCTBE CBS3YIOLIETO HCIIONB30BaiCA MopTiaHaneMeHT kiacca Llem I 42,5b cocraga:

CsS-61,06 T, CoS — 13,62 1, C4AF — 12,791, C3A — 6,50 1, KoTOpblit ObLT paccunTaH o Gopmynam borry [4].
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B o0pa3nax neckonemMeHTa [IEMEHTHOE TECTO M MHEPTHBIH necok coctanisum goiu 0,25 1 0,75 cooTBeTCTBEHHO.
s uccnenoBanusi ObUTH BRIOpaHBI 00pa3ibl ¢ BojgolieMeHTHBIM oTHomenueM (B/I1) 0,40; 0,44; 0,49 u 0,54.
JeTann NpUrOTOBICHUS CMECH OMUCHIBAIOTCS B pabore [3]. L[eMeHTHOE TECTO ¢ MHEPTHHIM HAIOJIHHTEIEM W
ykazaHHbIM B/I] ¢dopmoBanocs B omanyOke pasmepamu 70x70x700 MM u moxsepraioch o0paboTKe Ha
BUOpanroHHoM crode. Ilocne (popMoBaHUS TECKOLIEMEHTHBIH CcTep)keHb ObLT paspe3an Ha 10 paBHBIX yacTei
(70x70x70 ™MM), a B TpaHWIBl MeXIy oOpa3umaMd B omaayOKe ObUTM BHEIPEHBI MEIKOSUICHCTHIE,
TOHKOpa3MEpHBIE CETKH C IIETbI0 COXPaHEHHS MacCOIIEpeHOCca BOJHOTO PACTBOpa MEXIy 00pa3naMu B YCIOBHAX
TPaJIuCHTOB TEMIIEPATYP M COXPAHEHHUS] CTPOTO MPSAMOYTONIbHON (HOPMBI IIepe]] MEXaHNIECKUMHU UCTIBITAHUAMH.
Ha nauaneHOM 3Tame B TedeHue 14 4acoB ObLIH peann30BaHBl H30TEPMUUECKHE YCIOBHSA TBEPICHUS 00pas3LoB
MECKOIIEMEHTa B KiuMmatndeckoi kamepe co 100 % BnaxsaocTsio mpu Temneparype +20 °C. Ha ciemyromem
JTare JeBas rpaHb LIEMEHTHOTO CTEpXHs B onaiyOke (puc. 1) pasorpeBanack no +70 °C, a npaBblit kpail ObLI
MOMEIIeH B MOpo3wibHyl0 Kamepy mpu T = -20 °C. Cxema ucnbiTanus npuBeneHa Ha puc.l. Ha puc. 16
dpaMu OTMEUYEHBI HOMepa 00pa3ILoB MMOCIIEI0BATENFHO yIalIeHHbIE OT ropsiuei rpanu. CTpeiaKaMy BbIAEICHBI
obpasusr Ne9, 10, Haxomsimimecs B MoposuinbHOU Kamepe mpu Temmeparype (-20) °C. CrepikeHb OKpYKEH

onaxryOKoH U3 MEHOIIIEK a.
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a) 0) 6)

Puc.1. Kpuevie nanpscenue-oegpopmayust u cxema pacnpeoenenus 00pasyosé 6 yemenmuom cmepoicue: a) B/[] = 0,40,
obpaszey Ne 4; 6) B/I] = 0,49, obpazey Ne 4, 8) cxema niocko2o ceueHust meepoeroujeco YeMeHmHo20 CIMePICHS 8 YCI0GUSX

2paouenmos memnepamypol

Pasorpes sieBoit rpaHu Mpou3BOarIICS 10 cienyromiei cxeme: T = +20...70 °C ¢ marom 10 °C B TeueHue
5 yacoB yepe3 paBHBIE MIPOMEXYTKH BpeMeHU. Ha ciemyromem 3Tane TBepAECHHE MECKOLEMEHTHBIX CTEpKHEH
TIPOMCXOIIIIO TTpH (pUKCHpoBaHHOM Temrepatype T = +70 °C Ha neBoli rpaHu B TedeHue 20 4acos.

PesyabTaTsl. Ilocne npoBeaeHus 3KCIIEPUMEHTA TIECKOLEMEHTHBIE 00pa3ibl NOABEPTAINCH HCIIBITAHHUIO
Ha C)KaTHe B HCHIBITATEIbHOM MamuHe Instron ¢ TOCTOsSHHON ckopocThio (0.5 MM/MHH) TpH KOMHATHOM
Temriepatype. bel noyueHsl KpuBble HanpsbkeHue-aedopmanus (puc. 2).

Pacuetsl B mporpaMmMHOM KoMmiuiekce Elcut Pro mpoBoawmuce B MOAyNe  «cTalMOHApHas
TEeIuIonepeiaday, Te OICHUBAIOCH Paclpe/IelIeHIe TeMIIePaTyphl B IECKOLIEMEHTHOM CTEp)KHE M ONalyOKe W3
neHoruiekca TommuHOH 30 MM. B Momyne Taxke paccmMaTpuBaliach CBSI3aHHAS 3a/adya «HANPSDKEHHE —
JedopManus A OIEHKH pacTpeieieHns] MPOYHOCTHRIX XapaKTEePUCTHK. B mocieaHeM ciydae onpeaessmch
HarpsokeHus: Mwuseca, TJaBHBIE HANpsDKEHMS, HANpsDKeHMS, Kak BJOJb oOceif, Tak u B 1wiockoctn XOY.

MOHGHHpOBaJ’IOCL TBEPACHUEC B TCUCHUC 4 CYTOK.
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Puc. 2. Pezyismamul MoOeauposanusi meepoenusi NneCKOYeMeHma 8 YCi08UsX 2pA0UeHmos memMnepamypbl:
sasucumocmu nanpsixcenuil oxx (1), oy (2) u oy (3) u kpumepuss Museca om paccmosiHus 60016 KOHMYPA

CMEPIHCHA

W3 ananmza pe3yabTaToB CIIELYET, YTO HAUOOJBIINE HANPSDKEHNUS 110 aOCOIOTHOW BENWYHMHE W KPUTEPUH
Museca HabmOAAI0TCS BOJIM3H HArpeToil M OXJIaKACHHOM MPUIIOBEPXHOCTHBIX 00JacTsIX. B MpHIoBepXHOCTHBIX
obyacTAX TpagueHThl TEMIEepaTyp OKa3bIBAIOTCS HAWOONBIIMMH. BHYTpH CTEpXHS NPOYHOCTHBIE
XapaKTepUCTUKH HM3MEHSIOTCS MOHOTOHHO, HAamNpsDKEHHS BO3pacTaloT, a Kpurepuil Mmuzeca, HaoOOpOT,
ymeHbliaercs. [Ipudem BenuuMHa HanpsDKEHUR W KpUTepud Mu3eca OKa3bIBAaeTCsl CYIIECTBEHHO MEHBIIE
mpezena TeKydecTH. MHTEepecHO OTMETHTh, YTO IpH ynaneHuu oT rpaHu c¢ T = +70 °C nabmomaercs
(hopMOM3MEHEHHE CTEPXKHSA: B OOJNACTAX C MOBBIIIEHHOH TEeMIIEpaTypod CTEp)KCHb pacIIHpsieTcs, a BOIHM3H
OXJIaKIEHHOH 00/1aCTH — Cy)K€HHE OTHOCHUTEIIBHO NCXOIHOH (hOPMBI.

3akiaouenne. TakuM 00pa3oM, aHaJIM3 NPOYHOCTHBIX XapaKTEPHCTHK TBEPACIOIIETO MECKOLEMEHTOro
CTepKHA B Ipefelax 2-X CYTOK II0Ka3al, 4YTO HAaKOIUICHHE IPOYHOCTH OKAa3bIBACTCS CYIIECTBEHHO
HEMOHOTOHHBIM. MaKkcUMaJbHbIE 3HAUYEHUs Ipelesl TeKy4yecTH, YNpYyrue MOAYIH TOCTUTAIOT Ha PacCTOSHUSAX
10-20 cM OT rpaHu CTEpXKHS C MOBBIIICHHON Temneparypoii. [Ipeaen Tekyuectd 1 MOJyJb CIBUTA BO3PACTAIOT B
(1,1-1,2) pa3 B 3aBUCHMOCTH OT PACCTOSIHUsI JUIs IIEMEHTHbIX cTepxkHei ¢ B/I = 0,40; 0,44; 0,49 u 0,54
cooTBeTcTBeHHO. [Ipn Oombmmx paccTOSHUAX HAaOJIOAAeTCs WHTEHCHBHOE CHIDKCHHE MpesieNa TeKY4eCTH H
ynpyrux Momyineid. JIBmKymied cuiioil JIaHHOTO mpolecca SIBISIOTCS I'PaJWCHTHl TEMIIEpaTyp W3 HMHTepBaja
T = +70...(-20) °C, koTopsie CTUMYIUPYIOT AU (GY3MOHHBIE TPOLECCH, MaCCOIIEPEHOC BOJHOTO pacTBOpPa, H,
KaK CIIeICTBHE, MHTEHCUBHOCTh HAKOIUICHHS IPOYHOCTHBIX IapamMeTpoB. Briiag TepMHUECKUX HANpsSIKEHHUH B

HHTEPBAJIC UCCICAYCMBIX TEMIICPATYP OKA3bIBACTCA HE3HAYUTCIIbHBIM.
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Abstract. This article describes a complex method of heat treatment of concrete, which allows you to build
monolithic houses in the winter at an outdoor temperature below -15 <C. The essence of this method lies in the
fact that uniform temperature fields, and, consequently, uniform strength fields are provided by a combination of
heat treatment of concrete with gas burners and a heating wire, which is laid in the concrete body of monolithic
walls. Due to the convective and radiant energy of gas burners, the ceiling and 2/3 of the height of the walls are
heat treated, and with the help of contact electric heating, 1/3 of the lower part of the walls is heated with
heating wires. Moreover, in the end walls, the wire heater is laid on the reinforcing cage to the full height.
As heating wires, wires with a steel core in polyethylene insulation are used. This technology allows, within
2 days of heat treatment at an air temperature inside the tunnel not lower than +40 <, to gain 70 % of the
design strength with concrete of a class B20 monolithic slab, and within 4 days — 100 % of the design strength.

Concrete of monolithic walls gains a minimum stripping strength of 40 % of the design strength in 24 hours.

Beenenne. O0beMHO-TIepeCTaBHAS OMANTYOKa SBISETCS OJHOM U3 pa3HOBHIHOCTEH CHCTEM OMayOOK IS
MOHOIIUTHOTO JOMOCTPOCHHS, ITO3BOJIIONIAS OJJHOBPEMEHHO OCTOHHUPOBATH CTEHBI U MEKITAKHBIC MEPEKPBITUL
JKUJIBIX W aIMUHUCTPATUBHBIX 37aHUi. biaromapsi sToMy BUAY ONadyOKH CYIIECTBEHHO CHWXKAIOTCS CPOKH
CTpPOUTECIILCTBA. ITomuMoO BBICOKOH CKOPOCTH MPOMU3BOJACTBA MOHOJIMTHBIX pa60T HCIIOJIb30BAHUE TaKOH
onasyOK¥ CYIIECTBEHHO TOBBIIIAET KaYeCTBO MOJIydaeMOil OETOHHON MOBEPXHOCTH (32 CUET METaJUTMYECKOM
naryOBl, MaJOro KOJIMYEeCTBA CTHIKOB ONMATYOOUHBIX MaHenei u T.1.). KOHCTpyKIHH, MoTyYeHHbIe IPH TOMOIIT
00BEMHO-TIEPECTaBHON ONaryOKH, SIBIISTFOTCS MAKCHMAJIBHO ceicMocToRKuMHU. OObeMHO-TIepecTaBHas onaryoka
HE CWJIbHO paclpoCTpaHEHa Ha TEPPUTOPHM Halled CTpaHbl, HO TeM HE MEHee BO BCEM MHpE dTa CUCTeMa
3apeKOMeHIoBasIa ce0s, KaK OJHA M3 CAMBIX MEPCIEKTHBHBIX IS KWIUIIHOTO CTPOUTEIHCTBA MHOTOATAXKHBIX,
MHOT'OKBAPTHPHBIX 3JJaHUM, 00€CIIeUnBasi BRICOKHI TEMIT U KA4eCTBO PaOOTHI.

HpI/I BO3BCACHUUN MOHOJIUTHBIX SHaHHﬁ OCHOBHBIM BOIIPOCOM  ABJIACTCA o0ecIieueHne BEITNYNHEI

pacnarybo4YHON MPOYHOCTH OETOHA KOHCTPYKIIMIA HA PA3HBIX CTAIUSAX €0 TBEPIEHUS, TaK KaK 3TO OMpeessieT
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pacxo/ibl Ha IPOrpeB OETOHA KOHCTPYKLHH, a TaKKe MPOJODKUTENBHOCTh HUKJIA 000paunBaeMOCTH ONalyOKu.
Ho npu 3TOM npovHOCTh O€TOHA Ha JIIO00H CTaANU CTPOUTENBCTBA 34aHKs JIOJDKHA oOecrneunBaTh paboTy IIUT
MEPEKPBITHS 0] Harpy3KOH, BOHUKIIEH B Mpoliecce MpOou3BoAcTBa paboT. B cooTBeTcTBHM C TpeOoBaHMAMU
CIT 70.13330.2012 «Hecymme u orpaxparomme KOHCTPYKIMH» [l] MHHHManpHAas NPOYHOCTH OETOHA
He3arpyKeHHBIX KOHCTPYKIIUH pa3MepoM 10 6 M oKHA ObITh He MeHee 70 % OT IMPOEKTHOM.

Lenpto maHHOI pabOTHI SABISETCA HA OCHOBE PACUETHBIX M 3KCIEPHUMEHTAIBHBIX JAHHBIX MPEATOXKUTH
KOMIUIEKCHBI METOJ, ¥ pPEXHUMBl TeIsIoBOH 00paboTkM OeToHa KOHCTPYKUHMH, BO3BOJUMBIX B
00beMHO-TIepecTaBHOI onanyOke.

JKcNepuMeHTAJIbHAsI YacTh. B Hacrosiiee BpeMsi OJHUM M3 METOJIOB TEIIOBOH 00paboTKM OeToHa
ABISIETCS METOJ, KaMEpHOTO 00O0rpeBa MOHONUTHBIX CTEH W TEPEKPHITUS HH(PPAKPACHBIMH T'a30BBIMH
ropenkamy. CyIIHOCTh 3TOTO0 METOJa 3aKII0YaeTCs B MPOTPEBE CTEH M MEPEKPHITUS NMyTeM KOHBEKTHBHOW H
JY9UCTOH O3HEPIWH, IEepPeaBaeMOi OT Ta30BBIX TOPENIOK, YCTAHOBJICHHBIX B TYHHENSIX HA IEPEKPBITHU
HIDKeNeKaux dTaxel. HeogHOKpaTHO NpOBOAMMBIE MPOM3BOACTBEHHBIC HCCIECJOBAaHMS IIOKAa3alH, 4YTO B
npolLecce TeIIoBoil 00paboTKH ra3oM TeMIepaTypa 0 CEYeHHI0 KOHCTPYKIUI pacipeaeseTcs HepaBHOMEPHO.
Tak, Temneparypa 6erona nepekpbitusi gocturaet +(40+50 °C), B To BpeMsl Kak B BEpXHEH 4acTH CTEH OHA Ha
10+20 °C Huxe, a B HW)KHEH 4acTH CTEHBI Ha BBICOTY 1/3 ee BBICOTHI - B 30HE KOHTAKTa C paHee 3aTBEPCBIINM
OeToHOM - He mogHuMaeTcs Boime +(10+12) °C. DTo NPHBOIMUT K TOMY, YTO 32 BPeMs CTOpPaHUS ra3a ¢ OJHOTO
Oayutona (24 yaca) OCTOH IUTUTHI IEPEKPBITH HaOupaeT mopsiaka 40% oT Rog, YTO COOTBETCTBYET KPUTHUSCKOU
MPOYHOCTH, B TO BpeMsI KaK OCTOH HIKHEH 9acTH CTEH HE HAOMUpaeT 3TOH MPOIHOCTH.

Jns Toro 4toObl OeToH mHepeKphITHA Habpan Tpedyemylo pacmainyOouHyio mpouHocts 70 % orT Rys,
HEOOXOMMO BECTH TEMJIOBYI0 00paboTKy B TeueHne 53 yacoB. beToH cTeH HEOOXOIMMO MporpeBaTh 4 CyTOK,
Jutst Toro 4To0b! oH Habpan 40 % OT MPOEKTHOW IPOYHOCTH.

Pe3yabTarsl. [losToMy npu Temmeparype Hapy>KHOTo Bo3ayxa -15 °C u Hike HE0OX0ANMAa KOMIUIEKCHAS
TeruioBasi 00paboTka OETOHAa MOHOJNMTHBIX CTEH M TIEPEKpBITHS TPH MOMOIIM 3JIeKTpoodorpeBa OeroHa

HarpeBaTelbHBIMHU ITPOBOJIAMH, YIIOKEHHBIMH B TeJI0 O€TOHA 1 000TrpeBa TYHHEJILHON CeKIuu razoM (puc. 1).

4
7

AMEKTPOOSOrpes
GeToHa

TOPUEBOI AT
onanyoku

nH(pakpacHas
rajoeas ropenka

Puc. 1. Cxema xomnexcroii menniogou oopabomxu bemona

HaneBaTeHBHBIe mmpoBoaga YKIIaAbIBAIOT B MOHOJIMTHBIX CTCHaX HEMOCPEACTBEHHO nepen
6GTOHI/IpOBaHI/IeM, HaBUBasg IPOBOJIA Ha apMaTyYpHBIC KapKaCbl W CCTKH, IPUYEM JIMHY ITPOBOJOYHBIX
HarpeBaTenei/'I B 3aBUCHUMOCTH OT pa60qer0 HAIllpsDKECHUA U IIPUMEHACMOIo IpoBOAa IPUHHUMAKOT TII0
HOMOT'paMMaM [2] Pasmemare HarpeBaTCjIbHbIC MPOBOJa HCO6XO,Z[I/IMO B BepTHKaJ’ILHOﬁ IIJIOCKOCTU B OAHY
JIMHUIO MOCpEAWHE: BO BHYTPCHHHX CTCHAX - Ha BBICOTY 1,5 M, a B TOPHEBBIX CTCHAX — Ha BCHO BLBICOTY.
DTO CBSI3aHO C TEM, YTO BHYTPEHHHC CTCHBI TPOrpe€BarOTCa C JABYX CTOPOH Ta30BbIMU TOPCIKAMH,

YCTaHOBJICHHBIMH B COCEHUX TYHHEIAX W Iepenajl TeMIIepaTyp Ha 3TUX CTCHAX HEe3HAUYNUTENbHBIN (pucC. 2).
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Puc. 2. Cxema packnaoxu u noOKIOueHUs HAZPe8amMeIbHO20 NPO8OOA NP Npozpese CMeH:

1 — nposonounwviii nazpesamens, 2 — MOHMANCHBLIL NPOBOO; 3 - 6eMOH, 4 — coeduHeHUe HACPeBamenbHbIX

U MOHRMAdMNCHbIX I’lpOGO()OG

Jnist cHIKEHUs TIOTeph TeIla 32 CHYET KOHBEKIMU U JYYEHCITyCKaHWs TYHHEIH ONallyOKH CO CTOPOHBI
(hacaza JOIDKHBI 3aKPBIBATHCS JBOMHBIM Ope3eHTOBBIM nosioroM. KomimiekcHas TerinoBas 00paboTKa BeneTcs 10
JOCTHKEHHUS pacnamy00dHON NpodHOCTH OeToHa, cocraBistomeid 70 % ero NIPOeKTHOW NHPOYHOCTH B
nepekpeiTHiXx ¥ 40 % TpoekTHOH mpouHocTH Ui CTeH. [paduknm mporpeBa KOHCTPYKIMH B

00bEMHO-TIEpeCcTaBHOI onanyOKe MPUBEACHBI Ha puUC. 3.

T.'C
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| MOABEM | y30TEPMIIICCKOE BRUICPAIBAHIC JOCThIS
Temne- 12 yaca BaHNC
paryphi 5 yacon
6 qacon

Puc. 3. Peaxcum mennogou 06pabomxu cmen u nepekpulmusi 00 00CMUNCeHUss pacnaiybouHol npoYHOCmu
bemona knacca B20 (40 u 70 % om Rag): 1 — paboma 2azoeoii copenku,; 2 — 31ekmpoobocpes HazpesamenbHblMu

npogodamu

3akiaouenne. [laHHAas TEXHOJOTHS TMO3BOJISIET B TEUYEHHE 2-X CYTOK TEIUIOBOW 00paboTKu mpu
TeMIiepaType Bo3ayxa BHYTpH TyHHens He Hwke +40 °C HaOpaTh 6€TOHOM MOHOJHTHOTO MEPEKPBITHS Kiacca
B20 70 % ot Rzg, a B Teuenne 4-x cyrok — 100 % npoexTHON MpodHOCTH. beTOH MOHOJIMTHBIX CTEH HaOHpaeT
MHHUMAaJIBHYIO pacnany6ounyto npouHocTs 40 % oT nmpoekTHOH 3a 24 yaca. HeoOX01MMo TakKe OTMETHTb, YTO
npy OETOHUPOBAHNH B JICTHUX YCJIOBHSAX paclialyOodHasi IPOYHOCTh OETOHA MEPEKPBITHSI IPH €ro TeMIIepaType
20 °C pocruraercs B TeueHue 5 cyTok. [Ipu 3TOM yBennuuBaeTcsi Cpok obopaunBaeMoctu onanyoku. [lostromy ¢
ENBI0 YBEIMYEHISI 000padrBaeMOCTH ONaTyOKN peKOMEHYeTCs U B JIETHEE BpeMs BECTH TEIUIOBYIO 00paboTKy

MIEPEKPHITHSI B TEUCHHE 2-X CYTOK IpH TeMmepatype oerona +40 °C.
CITUCOK JIMTEPATYPBI
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INFLUENCE OF MINERAL ADDITIVES ON THE STRENGTH OF FINE-GRAINED CONCRETE
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Abstract. A study was made of the effect of mineral fillers on the strength development of fine-grained concrete
with partial replacement of cement. The results of testing the compressive strength of samples at the age of
28 days showed an increase in strength in relation to the control composition of all the studied compositions,

which proves the effectiveness of the considered additives and determines the optimal percentages of their input.

Beenenne. Menko3epHUCTHIH OETOH SBISIETCS PA3HOBUIHOCTBIO TSXKENIOro OETOHA, OTIMYAIOUIUHCS
OTCYTCTBHEM KPYITHOT'O 3allOJIHUTENS B cocTaBe. i1 Takoro MaTepualia XapakTepHa BbICOKas OJHOPOIHOCTh U
MEJIKO3epPHUCTOCTb, Onarogapsi 4eMy O€TOHHAS CMECh MMEEeT ONTHMAJIBHYIO INIOTHOCTh. MeHbIas KPYyIMHOCTh U
MOBBIIIEHHAS YeTbHas TIOBEPXHOCTH 3aMlOJHHUTENS YBEIHMYMBAIOT BOJOIOTPEOHOCTs OETOHHOM CMECH U pacxon
BSDKYIIETO JUIsI 0OecTIedeHNsT 00OMAa3KH 3€peH Iecka IEMEHTHBIM TECTOM U 3allOJTHEHUS IyCTOT. B CBS3M ¢ 3 THM
AKTUBHO PAa3BHBAIOTCS HAIPABICHHS CHIDKCHHS MOTPEONICHHS IEMEHTAa B TPOU3BOJACTBE MEITKO3CPHUCTHIX
OeroHoB. OmHUM W3 TOMOOHBIX HANpPaBICHUHA SBISCTCS MPUMCHCHHE MHHEPATbHBIX HAMMONHHUTEICH,
3aMeMIAONINX YacTh BSOHKYIIETO U CIIOCOOCTBYIOIIUE YITYYIICHHIO XapaKTEPUCTHK 3aTBEPACBIIETO OETOHA.

B CTPOUTCIIbHOM MAaTEPUATIOBEACHUN H3BCCTHBI PA3/IMYHBIC BUJbl MUHCPAJIbHBIX L[O6aBOK, KOTOpPbIE
MOTyT OBITH Kak MPpUPOAHOTO, TaK MW TEXHOTCHHOTO MPOUCXOXKIACHUA. Cpe/:u/I TBEPABIX TIPUPOAHBIX
HAITOJTHUTENIEH MOXKHO BBIJICJINTh LICOJIUT U BOJIJIACTOHMUT. I_IGOJ'II/ITI)I o6na)1a10T MyHIoJIaHOBBIMU CBOMCTBAMU
Onmaromapsi HAIMYHI0O B COCTaBe peakTHBHOrO kKpemHesema (SiO2) u  okcuaa amomuaus  (Al203).
OTH COCNUHECHUS, BCTYIMAas B PEAKIHIO C MOPTIAHAUTOM WHTECHCHBHO CBS3BIBAIOT OOPa3yIOIIHMICS B IpoIecce
TBepIeHUsT nopTiaHaueMenta ruapokcun kampuus (Ca(OH)2) B HU3KOOCHOBHBIC THAPOCHIMKATHL U
THIPOATIOMUHATH KaJbLUS, YTO TPHBOIUT K YCKOPEHHOMY (OpMHpOBaHHMIO Oojiee IPOYHONH M IIJIOTHOM
CTpyKTypbl OetoHa [1]. BomiacTOHUT sIBIs€TCS NPUPOJHBIM CHIMKATOM KaibLUs, T.6. HMEET CXOXHUI
XUMHUYECKHI COCTaB C HEMCHTHBIM KIIMHKEPOM, 4YTO ONPCACIACT €Tr0 HCIOJb30BaAHHUEC B CTPOUTEIIHLCTBE.
CTpyKTypa KpHUCTaJUIOB BOJUTACTOHHTOBOTO HATIOHUTEIS UMEET BRITAHYIO (hopMy, IIpH pacKaJsIBaHUH KOTOPBIX
o0Opa3yroTcs 3epHa urosp4atoil GopMbl. MUKpOAPMHUPYIOIIHE CBOHCTBA BOJIIACTOHUTA 3a CYeT (DOpPMBI YacTHUIL
00€ECIeYnBAIOT CHIKCHHE YCAIKH M POCT MPOYHOCTH M3rOTABIMBACMBIX C €r0 NMPUMEHEHHEM MaTepuaioB [2].
IIponykroM 0OXHra KaOJMHUTOBBIX TJIMH SIBJISIETCS. METAKAOJMH, NMPEACTABISIONINA CO00M BBICOKOAKTHBHBIH

AJIIOMOCHIIMKAT U ﬂBJ'IHIOIlIHfICH NpeACTaBUTCIIEM  T'PYIIIbL ,HO6aBOK TCXHOI'CHHOTO  HNPOUCXOKICHUS.
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[ymuonanoBass akKTUBHOCTh M IOBBIIICHHAS! JHMCIEPCHOCTh MaTepHaia CHocoOcTByeT (GopMHpOBaHMIO Ooiee
IUIOTHOH  CTPYKTYphl ~KOMIO3WUTa M  YIYYIICHHIO  (U3MKO-MEXaHWYECKUX  IIOKa3aresiell  KauyecTBa
Menko3epurcroro 6erona [3]. K manHO# rpymme mo6aBOK Takke OTHOCHTCS MHUKPOKPEMHE3EM, SIBIISOIIHIACS
OTXOJIOM TPOM3BOJCTBA KPUCTAINIECKOTO KPEMHHUS U (EPPOCUIIMINS U COCTOSAIINI B OCHOBHOM M3 KPEMHHSA
(SiO2). MukpokpeMHe3eM CIOCOOGCTBYEeT (OPMHUPOBAHHIO IMPOYHOW W IUIOTHOW CTPYKTYpHl O€TOHA, B
O0COOCHHOCTH B 30HAaX KOHTAaKTa IIEMEHTa C 3alOJIHUTENEM, 4YTO NPHBOAUT K POCTY MOPO30CTOHKOCTH,
BOJIOHETIPOHUIIAEMOCTH 1 KUCIOTOCTOMKOCTH [4].

Lenpto naHHOM paboOTHl CTano BhIABICHUE HambOosee 3(PdexTHBHONH Ui obecrieueHHs 3allaHHBIX
(pU3MKO-MEXaHMYECKUX CBOWCTB KOMIIO3MTa JOOABKHM CpEIM YETHIpEX OIUCAHHBIX BBINIE M OINpEIeICHUE
ONTHMAJIBHOTO COJAECP)KaHHUS MHHEPAIbHBIX HAIIOJTHUTEICH.

JKcnepuMeHTAIbLHAsT YacTh. s co3gaHust 0a30BOTO cOCTaBa CMECH NPHMEHSIINCh LEMEHT MapKH
MS500 u crpoutenbHBIA mecok B cootHomenuu LI/IT = 0,4 mpu BogonemeHTHOM oTHOmeHHH = 0,5. ONBITHEBIC
cocTaBbl  (pOPMHPOBAINCHE HCXOJS W3 Pa3JIMYHOM CTENEHH 3aMEIIEHHWS [EMEHTa MHHEPAIbHBIMU
HATOJIHUTEIAMH: | cOCTaB — KOHTPOJbHEIHN (0e3 100aBoK), 2 coctaB — ¢ 5 % MerakaosuHa, 3 coctaB — ¢ 10 %
MeTakaonuHa, 4 coctaB — ¢ 5 % MHKpokpeMHe3zema, 5 coctaB — ¢ 10 % MukpokpemHesema, 6 coctaB — ¢ 5 %
BOJIJIACTOHHMTA, 7 cocTaB — ¢ 10 % BoymacToHMTa, 8 cocTaB — ¢ 5 % 1eonura, 9 coctaB — ¢ 10 % neonura.

Hccnenyemblie 00pasipl M3roTaBiuBaiuch B popme kyoos 20x20x20 MM M MCHBITHIBAJIMCH HA IPOYHOCTh
MpH CKATHUU C HCIONB30BaHWEM HcmbITaTenbHOW MammHBEl ToniNORM ¢ momndukammeir ToniPRAX mocie
BbLIEPKKH NpH Temneparype 20 + 2 °C u oTHocuTensHOU BiaxHocTH 90-95 % B TeueHue 28 cyTok.

PesyabtaThl. [lomydeHHble B XOA€ MPOYHOCTHBIX HCIBITAaHMH pe3ynbTaThl B Tpaduueckor Qopme
npuBeneHbl Ha puc. 1. X aHamW3 MO3BONIIET CAENaTh BEIBOA, YTO B JIIOOOHW HCCIeqyeMoil IO3HMpOBKe

Ha6J'IIO}Z[aJ'IC$I POCT MPOYHOCTHU OeToHa Ha C)KaTHE I10 CPpaBHCHHIO C KOHTPOJIbHBIM COCTaBOM.
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Puc. 1. [Ipounocmv 6emona npu cocamuu 6 gospacme 28 cymok
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HawubosnbIiero npupocTa NpoyHOCTH OTHOCUTEIBHO KOHTPOJIBHOTO cocTaBa B 78,6 % 103BOJIMIIA JOCTHYB
10% 3ameHa neMeHTa MeTakaoiquHOM (coctaB Ne 3), ofgHako 3ameHa 5 % BsuKyero mobaekoii (cocta Ne 2)
obecrieumia mpupocT Tonbko Ha 15,8 %. Hammensmmit poct mpounoctr B 4,7 % Obu1 xapaktepeH amst 5 %
3aMeHBI TleMeHTa 1eomutoM (coctaB Ne 8), HO yBenmueHme comepskanust mobaBku mo 10 % (cocraB Ne 9)
YBEJIMYMIIO TIPOYHOCTH GeToHa moutH B 2 pasa. Beexenue 5 % u 10 % (cocraBsr Ne 4 u Ne 5) Mukpoxpemuesema
obecreunio poct mpouynocT ¢ 26,88 MIla mo 37 MIla (mpupoct 37,6 %) u 39,25 MIla (nmpupoct 46 %)
COOTBETCTBEHHO. B pamkax IaHHOW paOOTHI BOJUIACTOHUTOBBIN HAIOJIHUTENb OKa3asl Haubonee sddexTuBHOE
JIEWCTBHE, TaK Kak B MaJloOd IO3UPOBKE OOECIedms pOCT NMPOYHOCTH Ha cxkatue B 1,6 pas. Pesymbrarsl
MPOYHOCTHBIX HMCIBITAaHWH Ha cXarhe B TaOnu4yHOW (opMe C yKazaHMEM 3HA4EeHUIl NMpHpOCTa MPOYHOCTH

OTHOCHUTEIIBHO KOHTPOJIBHOT'O COCTaBa NPUBEIACHEI B Ta6J'II/I].[€ 1.

Tabauya 1
Pesyromamul npounocmubix ucnvimanuii bemoua Ha cocamue 8 gospacme 28 cymox
CocraB 1 2 3 4 5 6 7 8 9
[Tpounocts, MIla 26,88 | 31,13 | 48,00 | 37,00 | 39,25 | 43,63 | 4588 | 28,13 | 46,13
[Tpupoct npounoctu, % - 15,8 78,6 37,6 46 62,3 70,7 4.7 71,6

3akiarouenue. Ilo pesynpraTaM MOPOBEAEHHOTO HCCIEAOBAaHUS BIUSHUS IIUPOKOTO  CIEKTpa
MUHEpaJIbHBIX JO0ABOK MPUPOIHOIO M TEXHOTCHHOTO MPOUCXOKICHUS Ha HA0OP MPOYHOCTH OETOHA OBLI ClIeIaH
BBIBOJ, YTO BOJUIACTOHHUT SIBIsieTCS HambOoiee 3(QeKkTuBHON M00aBKOW, TaKk Kak B MAaJlOH TO3MPOBKE
obecrieunBaeT 3HAYUTEIBHBIN MPUPOCT MPOYHOCTH. [IpH 3TOM MaKCHMAaIBHBIX PE3YNBTATOB YAAIOCh JOCTHYB
npu 3amene 10 % nemenTa MetakaonnHoM. HanMenee 3¢ ¢ ekTHBHOH Oka3anack qo0aBka 5 % IeonnTa OT MacChl
neMeHta. B nmampHe#meit paboTe IUIaHUpyeTCs pa3BHTh HCCICIOBAHWE, PACIIMPUB AHWANA30H MPOICHTHOTO
3aMeIeHUs] [IEMEHTa MUHEPATbHBIMA HAIMOJHUTESIMU C ENbI0 aHan3a 3(QQPEKTUBHOCTH U SKOHOMHYECKON

1eIecoo0pa3HOCTH.
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AHAJIM3 BJIUSIHUSI KPAEBOI'O D®®DEKTA OT CTEHKHA
HA HAIIPA)KEHHO-JE®OPMHUPOBAHHOE COCTOSIHUE PE3SEPBYAPA
TP HEPABHOMEPHOM OCAJIKE
A.A. Konsako
Cyprytckuii uHCTUTYT HedTH U rasa (¢umuan TUY B r. Cypryre)
Poccus, 1. Cypryrt, yi. DHty3unacTos, 38, 628404
E-mail: alesya2010-11@yandex.ru

ANALYSIS OF THE INFLUENCE OF THE EDGE EFFECT FROM THE WALL
ON THE STRESS-STRAIN STATE OF THE TANK WITH UNUNIFORM SETTLEMENT
A.A. Kolyadko
Surgut Institute of Oil and Gas (branch of TIU in Surgut), Russia, Surgut, Enthusiasts str., 38, 628404
E-mail: alesya2010-11@yandex.ru

Abstract. The article numerically studied the stress-strain state of the tank when the settlement zone is located near
the tank wall. When modeling local settlement in order to take into account the spatial work of the soil, the Pasternak
soil foundation model was used. The dependences of the maximum operating stresses in the tank wall on the position
of the inhomogeneity zone in the soil base are established. The boundary of the edge effect action zone from the wall
of the tank is established. If the center of the heterogeneity area is located in this zone, it is necessary to carry out an

additional analysis of the stress-strain state of the tank when assigning the maximum settlement.

BBenenune. Oqau 13 Hambojee 3HAUYUMBIX OOBEKTOB MAarkMCTPAIBHOTO TPAHCIOPTA YIIIEBOJOPOIHOTO
CBIPbS TIPEJICTABIISIOT COOO BEpTHKAIBHBIE CTalbHBIE pe3epByapsl (PBC), ncrons3yemsle 11 XxpaHeHUst HeTH.
AHanu3, NpoBeJCHHBIN 110 IPUYMHAM aBapHi, npousomeannx ¢ PBC, nokasai, uto B 46 % ciiyuaeB pa3pylieHue
BEPTHKAIBHBIX CTAIBHBIX PE3€pPBYapOB BHI3BAHO HEPABHOMEPHBIMU OCA/IKaMH, OOYCIIOBJICHHBIMH JIOKAJIbHOU
HEOJHOPOAHOCTBIO TPYHTOBOTO ocHoBaHHs [1]. JIokanbHBIE OCAJKH IPYHTOBBIX OCHOBAHHWIl BO3HHKAIOT HM3-3a
W3MEHEHHUS CTPYKTYpPhI TPYHTOBOTO MAaCCHBA, BEI3BAHHOTO IKCIUTyaTallMOHHBIMH HAarpy3KaMH U BECOM I'PYHTA, U
JIpyruMu (hakTopamH, TAKMMHU KaKk HU3MEHEHHE YPOBHSI IPYHTOBBIX BOJ M KaK TassHUE JISITHBIX CIIOEB B 3aMep3IIeM
rpynrte [2]. MecTomnonoxeHne IOKATbHOW HEOTHOPOJHOCTH MOXKET HAXOAUTHCS KaK B IIEHTPAIBHOM YaCTH AHUIIA,
TaK ¥ BOJIM3M CTEHKH BEPTUKAIBLHOI'O CTAILHOTO pe3epByapa. [1epBblii ciryuail XxapakTepusyeTcsi TeM, 4To 00J1acTh
HEO/IHOPOHOCTH HAaXOIUTCS BHYTPH IUIOIIAAN JHUINA, HO JOCTATOYHO Jayieko oT cTeHkH PBC, uro nmo3zBomnser
WCIIOJNIb30BaTh AHAJIUTHYECKUH METON Ul pelleHMst 3axaun. Bo BTopom ciydae o0jacTh HEOAHOPOIHOCTH
pacronoxeHa OJvbke K CTEHKE M HaXOJWTCS T0Jl BIMSHHEM €€ IMJIMHIPHUYECKOH >KECTKOCTH, MO3TOMY IS
OTIpeZIeIeHs TapaMeTpoB HarpshkeHHo-negopmuposanHoro cocrosuus (HJIC) pesepyapa menecooOpasHo
NPUMEHUTh YHUCICHHBIM Meronx pacuera. IlosTomMy B paboTe mOCTaBiIeHa 3ajada OIEHHWTh HaMPSKEHHO-
JIeOpMHPOBaHHOE COCTOSHHE pe3epByapa, KOTJa 30Ha HEOJHOPOAHOCTH pAaCIOOKeHa BOJIM3M CTEHKH,
WCTIONB3YS YHNCIEHHBIE METOJIBI.

DKcnepuMeHTaNbHasE YacTh. [ atoro B [3] Obuta paspaboTana YHCICHHAs MOJIENIb pe3epByapa

PBC-20000 ¢ ucnonp3zoBanueM nporpammHoro komiuiekca ANSYS. B mMozenu OblM y4TeHBl MaKCHMAJIbHBIE
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9KCIUTyaTallHOHHbIE Harpy3ku. MoJenb MakCHMalbHO MPHUOJIDKEHA K PEalbHONM KOHCTPYKLHMH U BKIIOYAET
CJIE/IyIOLIME KOHCTPYKTHBHBIE DJIEMEHTHI: LIEHTPAJIbHYIO YacTh JHHUINA, OKPACUHYIO YacTb, ILMIMHAPHYECKYIO
CTEHKY, KOJIBIIO )KECTKOCTHU ¥ CTAllMOHAPHYIO KphIlly. B uccnenoBanuu 6pu1a nenoss3oBana Mozaelns [lacrepHaka,
ONKCHIBAIOLIAS CBOHCTBA IPYHTa C MOMOIIBI ABYyX Koddduiuentos mocremd (K1 = 300...5000 xH/M®,
k. = 200 MH/M®) KkoTOpble 3aBMCAT OT HampabieHus nedopMaluMu U OHPEAENAIOTCS IOCPEACTBOM
9KCIIepHMEHTAIbHBIX NaHHBIX. Ha puc. 1 mpencraBieHa pacueTHas cxema. B Tabm. 1 ykasaHbl Biusromue

(baKTOpI)I, YUYUTBIBACMbIC ITPU MPOBCACHUU YUCJICHHOT'O SKCIICPUMECHTA.

o — NS e —
A N Tt
57

lpLGE /p:.‘}'&‘/ﬁ
Y
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2 \
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# X

Puc. 1. Pacuemnas cxema: 1 — kpvuua PBC; 2 — cmenka PBC; 3 — okpatixka, 4 — noromuuue OHuwa;
5 — onoproe rkonvyo,; 6 — epyHmosoe ocHosanue ¢ Ko3ppuyuenmom nocmenu k; 7 — 30Ha 10KANLHOU
HeOOHOPOOHOCMU OCHOBAHUA ¢ KOdppuyuenmom nocmenu ki; R — paduanvuwiii pazmep pesepsyapa, m;
I — paduanvhblil pasmep 30Hvl TOKATbHOU HeOOHOPOOHOCmuU,; X — paccmosiHie Om CMeHKU 00 YeHmpa 30Hbl

HEOOHOPOOHOCMU, O — MOAUUHA OHUWA, W — 0CAOKA

Tabnuya 1
OcHogHule hakmopul, yuumoléaemvie npu NPOEEOCHUU YUCIEHHO20 IKCREPUMEHMA
PammansHEI pa3Mep 30HBI TOKaTbHON HEOJHOPOIHOCTH I, M
1 | 2 | 4 | 6 | 8 | 10
MaxkcumanbHOe 3HaYCHHE OCATKH [T 3aJJAHHOTO PaIuyca 30HBI HEOJHOPOIHOCTH W, MM
30,8 | 61,6 | 123,2 | 184,8 | 2464 | 308,0
Paccrosiaue ot crenku PBC 1o neHTpa 30HBI JOKaJIbHOM HEOAHOPOJHOCTH X, M
r | r+2u | r+4m | r+6m | r+8wm | r+10m
ToJmyHa MOJOTHMILA THHUIIA O, MM
6 | 9

PesyabTaThl. Ha ocHOBaHNM pe3yibTaTOB YHCICHHOTO SKCIIEPUMEHTA ObUIN YCTAHOBJIEHBI Ipaduueckue
3aBUCUMOCTH MAaKCHUMAIIbHBIX HANpPsXKCHWH, BO3HMKAIOIIUX B CTEHKE pe3epByapa, B 3aBUCHUMOCTU OT
MECTOIOJIOKEHHUSI U PaJHAIbHOTO pa3Mepa 30HbI JIOKaIbHONH HEOAHOPOJHOCTH (pHC. 2). AHANIN3 YCTAaHOBJICHHBIX
3aBHCHMOCTEH MO3BOJMI ONPEACTNTh TPAHMIBI OONACTH IEWCTBUS KpaeBoro 3¢ddexra oT muIMHAPHIECKOH
CTEHKH pe3epByapa TpH JOKATBHON OCajJKe JUIsl YKa3aHHbIX B Tabmuie 1 TumopasmepoB aHUI. Takxke Obun

MOJTydeHbl aHaTUTHYeCKue 3aBucumocTd (1) m (2) st ompeneseHus] TPaHWI] JaHHOW OOJacTH JJIsl JHWIIL

TOJIIIMHON 6 ¥ 9 MM COOTBETCTBEHHO:

X =r+30323- In(r) + 18956y &)
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X =r+3,0085- In(r)+15117, u @)
400
2] E 350 e I'pauniia 30Hb1
z e Ny JIefiCTBHS KPaeBOro
% § 300 [foemeeem, \\\-_ = sdekTa oT CTeHKH
- . ~~”~~. - ~
55 250 s UUEY \~\ '~ - = 10N
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Paccrosnue or crenku PBC 10 uentpa obaactu HeoHopoasoct X, M

Puc. 2. Hanpsiicenusi, 603HuKaiowjue 8 Cmenke, npu MakCUMAaibHO OONYCmuMol ocaoke (0 = 6 mm)

3akiouenue. 113 aHanuza rpagu4eckux 3aBUCHMOCTEH CJIEIYeT, YTO IPH PaJHaIbHOM pa3Mepe 30HBI
HEOJHOPOJHOCTH — | M, MakCHUMaJbHbIC HANPSDKCHUS B CTEHKE HE MPEBBIIAIOT JOIMYCTUMBIX 3HAYCHHH NpH
JTF000M MECTONOJIOKEHHH 30HBI HEOJHOPOIHOCTH. BBISBICHO, UTO CYIIECTBYET TAKOE MECTOMOJIOKEHHE 30HBI
HEOJHOPOAHOCTH, IPH KOTOPOM HAONIONACTCS POCT HANPSOKCHUH, BOSHUKAMOIINX B IMIMHIPUYECKONW CTECHKE
pe3epByapa, 94To OOBsICHsIETCS IeiicTBHeM KpaeBoro 3¢ ¢ekra ot He€. B obmacti melicTBHsS KpaeBOro dddexTa
MaKCHMAJIbHas BEJIMYMHA BEPTHKAIBHONW COCTABIIAIOIICH OCaIKH HE IOJDKHA MPEBhIIATh 3HAUCHUS, YKa3aHHEIC B
HOPMATHBHBIX JOoKyMmeHTax [4]. Eciu MecTomosioxeHne 30HbI JOKAIbHONW HEOIHOPOMHOCTH OMPEIEIACTCS B
JIAaHHOM 00JIaCTH, TO JUIsl ONPENEIICHUS] MAaKCUMAIILHO JIOIYCTUMOM 0Ca/IKK TpeOyeTCs IPOBECTH IOTIOIHUTEIHHOE
UCCle/IOBaHNe HaNPSHKEHHO-1e(h)OPMHUPOBAHHOTO COCTOSIHUS Pe3epByapa.

Hccnedosanue evinonneno 6 pamxax epamma Ilpesudenma P® ona eocyoapcmeennoli noodoepicku

MOon00bix poccutickux yuenvix (CI1-1189.2022.1).
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FEATURES OF THE PROCESS OF FORMING THE STRUCTURE OF CEMENT STONE
WITH GLYOXAL-CONTAINING ADDITIVES
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Abstract. Scientific and practical research and development related to the peculiarities of the structure
formation of cement stone with additives of glyoxal, lactic and polylactic acid are presented.An increase in
strength was found with the introduction of glyoxal (Gl 0.01), lactic acid oligomer (PLA) was achieved, an

increase in the strength of cement stone in age 28 days by 35,30%, respectively.

Beenenne. CraTbs TOCBSIICHA HCCIEAOBAHUSAM ILIEMEHTHOTO KaMHS C TIIMOKCAJIbCOJEPKAINMHU
MOJIMDUIMPYIOIUMH 100aBKaMH NPUMEHHUTENFHO K TEXHOJOTHSM OETOHOB C YIPAaBIIEMOH CTPYKTypOH H
cpoiictBamu. [Ipu BBeneHnn MoauduUKaTopoB (oJMromMepa MOJIUMOIOYHON KUCIOTEl PLA, MONTOYHONW KHCIOTHI
(La) u Bogmoro pactBopa rimokcanst Gl.001) B meMeHTHBIX KOMITO3HIMAX HAOIOMACTCS MONOKHUTEIbHAS
JUHAMUKa B IIpoIleccax CTPYKTYpooOpa3oBaHMs, IOBBIIIACTCS THUAPATALMOHHAS AaKTHBHOCTH KOMIIOHEHTOB
IIEMEHTHOTO TecTa, (popMupyercst 6osiee OJHOPOIHAS CTPYKTYpa, YBEIWYHMBAIOTCS IPOYHOCTHBIE ITOKa3aTelly,
YTO TO3BOJSIET 3PPEKTUBHO NPUMEHATh MX B TEXHOJOTMH M3TOTOBJICHHS OETOHHBIX CMeceil ¢ peryimpyemoi
CKOPOCTBIO CTPYKTYpOOOpa30BaHUs IPH MOHOJIMTHOM CTPOUTEIBCTBE.

CoBpeMeHHOE pa3BUTHE U HAay4YHbIE Pa3pabOTKH B CTPOUTEIHCTBE 3/IaHUI IPEIONAraloT HCII0JIb30BAHUE
IIEMEHTHBIX OETOHOB BBICOKOTO KadecTBa II0 KPUTEPHSIM IPOYHOCTHb, OJHOPOJHOCTH M HAIEKHOCTh B
sKkcIuTyaTari. COBEpIICHCTBYIOTCS TEXHOJIOTHHM, YIYYINAIOTCS CBOHCTBA OETOHOB M TIOSBIISIIOTCS HOBBIE
TpeboBanus Kk MogudunupyromuM 1o6aBkam. [Ipon3BoICTBO GETOHOB ¢ YIPABIIEMON CKOPOCTHIO TBEPIACHUS B
YCIOBHAX CAHKIUH MOXHO OCYIIECTBUTH C HCIOIH30BAHNEM OTEUECTBEHHBIX 3()(hEKTUBHBIX MOAUDUITUPYIOIINX
J00aBOK. YTpaBleHHE CTPYKTypoOOpa30BaHHEM C HCIIOJIb30BAHMEM HOBBIX MOIAMGHUIMPYIONMX 100aBOK M
obecreueHne TpeOyeMOro ypoBHsI KauecTBa IEMEHTHBIX OCTOHOB SABISIETCS aKTyallbHbIM [1-4].

BousiBnensl  Hambonee d3ddexTHBHBIE 100aBKH: TJIMOKCAIb, MOJIOYHAs KHCIOTa M OJIMIOMEp
HOJIUMOJIOUHOH KucnoThl [5]. HecMoTpsi Ha Hanmu4ue Hay4dHBIX TPYAOB, HOCBSIICHHBIX COCTaBy M CBOWMCTBaM
JI00aBOK, 3aKOHOMEPHOCTH CTPYKTypoOoOpa3oBaHHS ILIEMEHTHOTO KaMHS C JAHHBIMH MOAWQHUIMPYIOUTIMH

IIO6aBKaMI/I B Pa3JIMYHBIC CPOKU TBEPACHUA HE UCCIIEAOBAHO.
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JKcnepuMeHTaNbHAasT 4YacTh. [Ipu mnpoBeleHUM HCClleOBaHUK OBUIM HCIOJNB30BAaHbl CIEAYIOLIHE
Matepuansl: nopriaaHaneMeHT LIEM I 425H TonkuHCKOro IEMEHTHOTO 3aBOJA; BOJOMPOBOJAHAS BOJA,
Momudumupytomue nodasku: 40 % BomgHBIN pacTBOp TimoOKaist, m3rotoBieHHBIH TJ] «HoBoxum» T. ToMck,
MOJIOYHAs KHCJIOTa M OJHIOMEp IONMMOJIOYHON KHCIIOTHI. IIONyYeHHBI METOIOM IIONWKOHICHCANU U3
MosiogHoi kucnoTel (Purac) B aboparopuy MOIMMEPOB W KOMIIO3MITHOHHBIX MarepuanoB HU Tomckuit
roCymapCTBeHHBIH yHUBepcuTeT [6, 7].

HccnenoBanus mpoBeneHbl Ha oOpasmax KyOukax pasmepoM 20x20%20 MM M3 IIEMEHTHOTO TecTa
HopManbeHO# rycrotsl o 'OCT 31108.2020 u T'OCT 30744-2001. OtdopmMoBaHHBIE 00pa3ibl TBEPAESIN PU
temneparype 18-20 °C u BraxkHoct 90-100 %. OmpenencHue MPOYHOCTH HA CIKATHE OCYIISCTBISIIOCH B 3 U 28
— CYTOYHOM BO3pacTe HCIBITAaHHEM OOpa3loB Ha TUAPABIMYECKOM mpecce. HopmanmbHAs T'ycTOTa W CpPOKH
CXBaTBIBaHUS IIEMEHTHOTO TeCTa omnpenessuinck B coorBercTBru ¢ 'OCT 30744- 2001.

Ha mepBom sTame mccienoBaHdil MPUMEHSUIHCH CICTYIOIIUE COCTaBBl: 0e3 H00aBOK (KOHTPOJBHEIN); C
40 %-m pactBopoM rirokcans ¢ koumenTpanueit 0,01 % ot maccer uementa (Gl 0,01), ¢ MomouHO# KUCTOTOMN
(LA) u ¢ omuromepom Monouno# kucioTel (PLA) B koHteHTparmu 1 % OT Macchl [IeMeHTa.

YCTaHOBJICHO CHI)KCHHE HOPMAIBHOW T'YCTOTHI IIEMEHTHOTO TECTa MpH BBeneHuH n00aBok PLA, GA u
Gl 0,01, uto xapakTepu3yeT HaTHUUE MIACTUGUIUPYIOIEro 3 deKTa IpU UX UCITOIB30BAHUHU JT00ABOK.

B TexHomormm 1eMEHTHOrO OETOHA BAKHOM COCTABISIIOLICH SBJISICTCS KHHETHKA HAYalbHOTO
CTpYKTypooOpazoBanus. 1o pe3ymbTraTaM CpPOKOB CXBATHIBAHHS IICMEHTHOTO TECTa CYIISCTBEHHOE CHIDKCHHE
JKUBYYIECTH LIEMEHTHOTO TecTa ¢ mobaBkoit LA, xonen cxBarbBarmsa 20 munyTt. C PLA 3amemisrorcs cpoku
cxBaTbiBanus (koHer, 280 MHHYT) MO CPaBHEHHIO C KOHTPOJbHBIM cocTaBoM (cxBarbiBanue 220 MHUHYT).
IIpormece cxBaTBIBaHUS IIEMEHTHOTO TeCTa ¢ 100aBKO TiInokcans 3akoH4mics Ha 380 MUHyTE.

st oueHkH 3 PEKTUBHOCTH MPUMEHEHHUs J00aBOK M3 IIEMEHTHBIX KOMITO3HIIUI ITPOBEICHbI UCIIBITAHUS

00pa3moB 13 TeCTa HOPMAIBFHON TYCTOTHI HAa IPOYHOCTH MPH CXKATUHU B Bo3pacte 3 u 28 cyTtok (puc.1).
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Puc.1 Ilpounocmuule noxazamenu yeMeHmMHO20 KAMHSL C KOMIAEKCHLIMU MOOUDUKAOPpAMU
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W3 auarpammbl BUIHO, YTO B BO3pacTe 3 CYTOK HAaMOOJBLIMH NMPHUPOCT MPOYHOCTH Ha cxarue (22,6 %)
MOJIy4eH y 00pa3loB U3 IIEMEHTHOTO KaMHs C JJ0OaBKOW riMokcans. DTy 100aBKy MOXKHO PEKOMEHI0BATh NMpPHU
M3TOTOBJICHUH IIEMCHTHBIX OETOHOB B MOHOJIUTHOM CTPOHTENLCTBE JOMOB MM aBTOMOOMIBHBIX JIOPOT, T.€. TIC
MIPY €CTECTBEHHOM TBEPACHUU TPeOyeTcsl YCKOPEHHOE HAadalbHOE CTPYKTYpoOoOpa3zoBaHWEe W OBICTPHIN HAOOD
npoyHocTy. HanGonpImmii mpupocT MpOYHOCTH MPH CKATHHM [EMEHTHOTO KaMHs B Bo3pacTe 28 CYyTOK MOIydYeH
IpH BBeZIeHNH 100aBok pacTBopa rimokcanst Gl 0,01 u onuromepa monounoit kucnotel PLA 1 pasen 35 u 30 %.

3akarouenne. [IpoBeneHHbIE HCCIEIOBaHMS IO3BOJIAIOT CIEIATh BBIBOA O IEPCHEKTUBHOCTH H
3¢ (PEeKTUBHOCTH NPUMEHEHHs NPEICTABICHHBIX B 3TOH CTaThe A00ABOK. Y CTaHOBIEH IUIACTU(GHUIUPYIOMINI
3¢ ¢eKT npu BBEICHUM TJIHOKCAJS, OJMIOMEPOB MOJOYHOH M TJIHMKOJIEBOH KHUCIOT. [Ipu aToM yckopsiercs
CXBaTBIBaHHE (CHIDKAETCS JKUBYYECTH) IIEMEHTHOTO TeCTa IPH BBEICHWH J00aBKH MOJOYHOI KucioTel (LA).
Jo6aBku omuromepoB monouHoi (PLA) m a Takxke pactBopa rimokcans ¢ xkoHneHTpanuei 0,01 % ot maccs
nementa (Gl 0,01) 3amemsstfor mporiecchl Ha4aabHOTO CTPYKTypooOpasoBanus. I[Ipm BBeneHHMM pacTBOpa
rimokcans B kommuectBe 0,01 % ot maccer mementa (Gl 0,01), omuromepa monowno# kuciotel (PLA)
BO3pacTaeT MPOYHOCTh [IEMEHTHOTO KaMHs B Bo3pacte 28 cyTok Ha 35 u 30 %, COOTBETCTBEHHO.

PaCCMOTpeHHI)Ie CHOCO6I)I YCKOpE€HUA TBCPACHHUA LHEMCEHTHBIX KOMHOSI/IHI/Iﬁ MOTYT MNPUMCHATHCA JIsA
BO3BEJCHUSI MOHOJMTHBIX KOHCTpyKuumil. Ilpm 3TOM BBIOOpP BHMAA TIJHMOKCaJbCoAepKalleil n00aBku OyneT
OTIPEIETATHCSI TEXHUKO-KOHOMHUYECKHMM OOOCHOBAaHHEM HCIIOJIb3yeMOW TEXHOJOTHH (DOPMOBAHUS U CPOKOB
CTPYKTYpOoOOpa30BaHMs IEMEHTHBIX OCTOHOB.

Paboma ewvinonnena npu noddepoicku 2ocyoapcmeenno2o 3adanus Munucmepcmea HAYKU U 8bICUIE20

obpaszosanusi PO FEMN-2022-0001.
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YK 67.017
HCCJEJTOBAHUE PACIIPOCTPAHEHUSI HATIPABJIEHHBIX BUBPALIUIA
B HEMETAJUVIMYECKUX KOMITO3UTHBIX MATEPHUAJIAX
J.A. Kopunenko, A.H. lNanarckwii
Hayunsrit pykoBomuTens: goneHT, k.T.H. F0.C. JIyounoB
Poccutickuii rocynapcTBeHHbIH yEHUBepcuTeT HepTH 1 raza (HUY) nmenn .M. ['yOkuHa,
Poccus, r. Mocksa, mip. Jleannckuii, 65 k.1, 119991

E-mail: ankoroff57@gmail.com

INVESTIGATION OF THE PROPAGATION OF DIRECTIONAL VIBRATIONS IN NON-METALLIC
COMPOSITE MATERIALS
D.A. Kornienko, A.N. Galansky,
Scientific Supervisor: Assoc. Prof., Ph.D., Yu.S. Dubinov
Gubkin Russian State University of Qil and Gas (NIU), Russia, Moscow, Leninsky Prospekt 65 B.1, 119991

E-mail: ankoroff57@gmail.com

Annomayun. B Oannou pabome ucciedyemcs 3aBUCUMOCb NOKA3AMenell pacnpoCmpaneHus HAnpaeneHHbix
BUOPAYULl 8 HEMEMAITUYECKUX KOMUOZUMHBIX MAMEPUANAX OM COCMAsa U MONWUHbL IKCNEPUMEHMATbHBIX 00paA3Y08.
Tonyuennvle Oannvle RNO360AIOM  ONPeOeIUMsb OUHAMUKY USMEHEHUs BUOPO-CKOpOCmU, GUOPO-nepemelyeHus

u 6u6p0-yCKOpesz 6 3aesucumocmu om napamempos, UCNHOJ1b3yYeMblX NPU U32omoeieHuu 06pa314a.

Brenenue. B Hacrosiiiiee Bpemst B pa3IMYHbIX 00JACTIX MAIIMHOCTPOCHHS MOSBIISICTCS TCHACHIIHS 3aMEHBI
KJIACCHUYCCKUX KOHCTPYKI[HOHHBIX MaTepHaioB (MPEHMYIIECTBEHHO CTajci) Ha HEMETATMICCKHUE KOMIIO3UTHBIC
Marepuasibl. JlaHHAas TEHACHIMS OOYCJOBJICHA PSAOM MPEUMYINECTB HEMETAIMYCCKAX KOMIIO3UTOB HAaJ
KOHCTPYKIIMOHHBIMH CTaSIMH, & MMEHHO HMHEPTHOCTh, OTCYTCTBHE KOPPO3WH, HHM3Kas Temiootaada. OaHako,
ocCTaeTcsi MaJIOW3yYeHHBIM BOIPOC XapakTepa M JUHAMHKH pPACIPOCTPaHEHHs BHOpalmii B HEMETAJUIMIECKUX
KoMIto3uTax. V3yueHne BIUSHUS BHOpAIMil Ha JaHHBIA BUA KOMIIO3UTHBIX MAaTEPHANIOB, TIO3BOJIUT TPOU3BOIUTH
noA0Op ONTUMATEHOTO MaTepHaiia U3/ICNUs UCXO IS U3 BUOPAITHii, CO31aBAEMBIX CUCTEMOI.

DKCcnepUMeHTAIbHASN YacTh. VccreaoBanye MpOBOIIIOCEH C TIOMOIIBIO pa3paboTaHHoro creHa [1] mis
BUOPAIIMOHHBIX HCIBITAHU, MPEACTABISIFOIIETO CO00M, IaTPOpMy € 3aKPEIJICHHBIM Ha HEl HU3KOYACTOTHBIM
BUOPAIMOHHBIM JTHHAMUKOM U OJIOKa yrpaBieHus. V3MepeHue BUOpOmapaMeTpoB MPOU3BOAUIOCH C TIOMOIIBIO
BuOpomerpa BK-5M (puc.1).

st vccnenoBanust ObUTH U3TOTOBIICHBI 00pasiel [2] ¢ 8 COSMU CTEKIIOTKAHM U YIIETKAHH COOTBETCTBEHHO
(ToymmmHOM 4 MM), KOMOMHHPOBAaHHBIE 00PA3IIHI CKPEIUICHHBIE C TOMOIIBIO JIOTIOHUTEIIHHOTO CII0S KOMIayH/a, popMara
yrneractuk-creknomiactiuk  (Y-C), crexnormmactuk (C), yrmermactuk (YY), creknomiactuk-yriaemiactuk (C-Y),
yriemacTuK-cTeKomacTuk-yreractuk - (Y-C-Y),  crexnormiactuk-yriemactuk-creknomwactuk - (C-Y-C),
YIJIETIACTUK-CTEKIIOMIIACTUK-CTEKIIOMIACTUK-yTeracTik  (Y-C-C-Y), yrieracTHK-CTEKIOTUIACTHK-CTEKIIOTUIACTHK-
crexnomiacTuk-yraemiactuk  (Y-C-C-C-Y), yriennacTuk-CTeKIOmIacTHK-yTIeTIIAC THK-CTEKIIOTIIACTHK-YTTIETUIACTHK

(Y-C-Y-C-Y) Tak e Juist cpaBHEHHS OBITH MIPOM3BEICHBI 3aMephl 6e3 00pa3mos (IT).
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Puc. 1. Cmeno ons eubpoucnvimarnuii ¢ 8ubpomempom

PesyabTaThl. B X01€ mpoBeneHus ncTbITaHU OblIa BBISIBICHA 3aBHCHMOCTh BHOPO-CKOPOCTH, BHOpPO-
nepeMelIeH s 1 BUOPO-YCKOPEHHs OT TOJIIMHBI U KOH(Urypanuu MaTepuania. [locTtpoeHsl rpadvKu 3aBUCHMOCTH

JUTSL K&KIOTO TTapaMeTpa, BbIBEICHBI (QYHKIUK 3aBUCUMOCTH (puc.2-4).

Budpoyckoperue,g

Yacmoma, My

——y —e—C CY —8—YCY —8—CYC —@=YCCY —8—Y-CCCY —@—Y-CYLY —8—YC —o—I

Puc. 2. I'pagpuk 3a6ucumocmu 6ubpoycKoOpeHusi 0m Yacmomsl KO1eOaHull 8UOPOOUHAMUKA

40

Bubpo-ckopocms, MM/C

o
S

350

Yacmoma konedaHud, My

——Y —a—C y-C [ ——Y-CY —a—CY-C ——Yy-C-CY ——Yy-CCCY ——=Y-C-Y-CY

Puc. 3. I'pagpux 3asucumocmu 8ubpockopocmu om yacmomul KO1eOAHUll 6UOPOOUHAMUKA
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BuBponepemeweHue,MkM

Yacmoma konedawuy, Mu

——y C Y- CY  —e—yCY —e—Cy ——YCCY  ——=Y-CCCY ——Y-CY-CY

Puc. 4. I'pagpuk 3a6ucumocmu subponepemewyeHss Om 4acmomsl KoreOaHUll 8UOPOOUHAMUKA

3akmodyenue. B pe3ynbraTe MPOBEICHHBIX UCCIICAOBAHUI OBLTO BBISBICHO, YTO 3HAUCHUS BUOPAIIMOHHBIX
napaMeTpoB OT «XOJIOCTOT'O HCHOBbITaHHWA» HUMCIOT HE3HAYUTCIBHOC OTKIOHCHUE, OJHAKO B 3aBUCUMOCTH OT

MaTte€purajia UBMEHACTCA pE30HAHCHAA 4aCTOTa HEMETAJNIMYCCKOTO KOMIIO3UTHOT'O MaTepuasia.
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MNOBBIINEHUE SKCIINIYATAHUOHHBIX XAPAKTEPUCTUK IEHOBETOHA HA OCHOBE
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W.H. Ky3Henosa
IOropckmit rocyJapCTBEHHBINH YHUBEPCUTET
Poccus, r. XanTe-Mancwiick, yi. Yexosa, 16, 628012
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IMPROVING THE PERFORMANCE OF FOAM CONCRETE BASED ON A MINERAL BINDER
WITH A FILLER FROM QUARTZ WASTE
I.N. Kuznetsova
Ugra State University, Russia, Khanty-Mansiysk, Chekhova str., 16, 628012

E-mail: inkuznetsova-gsh@mail.ru

Abstract. This article examines the effect of quartz waste as a filler in cement stone forming the interstitial
partitions of foam concrete on mineral binder on improving its performance characteristics. The filler from
activated quartz waste contributes to solving the environmental problem of waste disposal and will reduce
cement consumption.

Beenenne. OqanM n3 HamOosee MEPCIEKTUBHBIX MaTepHalioB sBIsieTCsl eHoOeToH. Ha ceromnsmHmi
JICHb TIOBBIIICHWE SKCIUTyaTallMOHHBIX XapaKTEPHCTHK IMEHOOETOHa HAa OCHOBE MHHEPAJIBHOTO BSDKYIIETO C
HAIIOJIHUTENIEM M3 OTXOJOB KBapla SBIAETCS aKTyaJbHOW Hay4HOIl mpoGiiemol. B CBSI3M ¢ 3TUM BO3HUKAaET
HEOOXOJMMOCTh  pa3pabOTKM M PEryJupoBaHMs  TEXHOJIOIMYECKHX  [apaMeTpPOB  IPOM3BOJICTBA,
o0ecreuynBaOIMX 33JJaHHbIE CTPOUTEIbHO-TEXHUYECKUE CBOWCTBA TOTOBBIX W3JENHH MEHOOETOHa Ha OCHOBE
MUHEPAJIBHOIO BSDKYIIETO C HAMOJHHUTEIEM M3 OTXOAOB KBapIla C MOBBIMICHHBIMHM 3KCILTyaTallHOHHBIMU
XapaKTEepUCTHKAMHU.

IIpuMeHeHHe B KadecTBE HAIMOJIHHUTENS MEXaHWYECKH aKTUBHPOBAHHBIX OTXOJOB KBapla pemaeTr
9KOJIOTMYECKYI0 TpOoOJieMy YTWIM3allMKd OTXOAOB, IO3BOJINT COKPATHUTh pacxoj]] LEMEHTa, CIO0COOCTBYET
MOBBIIIEHHUIO MPOYHOCTH NEHOOETOHA 3a CYET JUCKPETHOTO apMHUPOBAHUS OTXO0JaMH KBaplia IIEMEHTHOTO KaMHs,
(hopMHpPYIOLIETO MEKIIOPOBBIE MIEPETOPOIKU IEHOOETOHA.

[IpucyTcTBHE B cCTeMEe HaHOPA3MEPHBIX YACTHI[ MOXKET CYIIECTBEHHBIM 00pa3oM M3MEHUTH IPOLECCHI
THApaTalMd U TBEpIEeHUs NeHOOeTOHHOW cmecH. D(deKT OT BBelIeHHS HAHOPAa3MEPHBIX YacTUIl B OETOH
BBIpD@XKAaeTcs B TOM, YTO B CHCTEME IOSBISIETCSI HE TOJIBKO JONOJHHUTEIbHAs TI'paHMla paszjena (a3, HO H
HOCHTEJIb KBAHTOBO-MEXaHHUUECKUX MPOsBiIeHHUH [1-2].

B nanHOI1 cTaThe paccMaTpUBAETCs BIUSHUE OTXOA0B KBaplLa, UCIOIb3yEMBIX B KAUE€CTBE HAMOJHUTEINS B
[IEMEHTHOM KaMHE ()OPMHPYIOIIETO MEXIOPOBBIE IIEPETOPOJIKH II€HOOETOHa, Ha TIOBBIICHHE €ro
HKCIUTYyaTaI[OHHBIX XapaKTEePHUCTHK (TPOYHOCTH, TEIUIONPOBOAHOCTH, BOJOIOTIOMIEHHE, MOPO30CTONKOCTE),
YTO SBJSAETCS aKTyaJbHBIM PEUICHHEM B IIIAHE IOBBIIICHHS SKCIUTYaTAIlMOHHBIX XapaKTEPUCTUK KOHEYHOTO
MPOAYKTa - IEHOOETOHHBIX OJIOKOB. AKTHBAIMS OTXOJOB KBapIla OCYIIECTBISIACH MEXaHHYECKH B MEIHHHIIC

HETIPEPhIBHOTO JEWCTBUS poTopHOro Tuma [1-5], KoTopas mo CTemeHH IUCIEPCHOCTH B 3aBUCHUMOCTH OT
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TEXHOJIOTHM aKTHBAIMHU TO3BOJISET HAM TIOJIy4aTh YJIbTpaauciepcHbie Marepuainl 102-103um.

Mertonbl ucciaenoBanmsi. [Ipexen mpoyHoCTH Hpu CKaTuu OOpas3lOB ONPEAESIIM Ha YCTaHOBKE C
mudpossiM MomyteM MATEST. AxtuBammsi OTXOIOB KBapIia MPOBOMMIIACH C IOMOINBIO CYXOH MEXaHHYeCKOU
aKTHBAalMEl B MENbHUIIE HENPEPHIBHOTO ACHCTBUS poTopHOro Tuma. CpemHuil pasMep 4YacTHIl M YACIbHYIO
MOBEPXHOCTh HamoJHUTENs onpenensuii Ha mnpubope [ICX-12. Maccy o0pasnoB omnpenensuid Ha Becax
TOCMETP BJIT3-150. Pa3zmeps! u pacupeneneHye mop B 00pasiax mpoBOAWINA METOJJOM PTYTHOW MOPOMETPUH
Ha nopomepe Quantachrome PoreMaster 33.

JKcNepuMeHTAIbHAsT YacTh. [IpoBeseHO HccienoBaHKWEe CTPYKTYPHI NEHOOETOHA C HCIIOJIb30BaHUEM
aKTHBHUPOBAHHBIX OTXOJOB KBapIla B KadyeCTBE HAMOJHHUTEIS OIHOPOIAHO pPACIpPEACIEHHOTO B CTPYKTYype
[IEMEHTHOTO KaMHS (OPMHUPYIOIIEM MEXIIOPOBBIE IIEPETOPOAKN IIEHOOETOHA, ONpPENEIeHbl MPOYHOCTS,
TETIONPOBOIHOCTD, BOAOMOIIIOMEHNE, MOPO30CTOHKOCTh IEHOOETOHA.

[NomydeHne roToBO CHIPEEBOI cMecH s HEHOOETOHA!

1. IopTianaueMeHT M HAlOJHUTENb (OTXOABI KBapla OT MPOM3BOACTBA 0COOO HYUCTOrO KBAaplEBOTO
KOHLIEHTpaTa (BTOPUYHBIC OTXOJbI), AKTHBHPOBAaHHBIC CYXOW MEXaHMYECKOH aKTHBAlMed B MEIbHHUIIE
HEMPEpHIBHOTO JICHCTBUSI POTOPHOTO THUIIA: MAarHUTHOW cenapanud KPYIKH C YJIeNbHOH HOBEPXHOCTHIO
160-195 m%/kr — 20 %) nepeMenMBaty B 6ETOHOCMECUTEINE B CYXOM COCTOSIHUM B TEYEHHE 3 MUHYT;

2. B cmecs BBOAMIM BOIYy, NMEPEMENIMBAINM B TE€UEHHE 5 MHUH 0 TIOJHOM ITIOPU3AllMM PacTBOPHOM
CBIPBEBOH cMecH;

3. B nmeHoreneparope, Boay (Wi TPUrOTOBJICHHS TeHBI) H MeHOoOpa3oBatenb (OEIKOBBIH
neHooOpazoBaresns  «Biofoam»  Hay4HO-mpouM3BOICTBEHHas  ¢upMa-usroroButenb  «buopomm» 1o
TVY 2481-001-0177019999 (Poccust)) B30MBany 0 MOSy4YEeHUs MIEHBI C HEOOXOJUMBIMHU XapaKTEPUCTUKAMH;

4. TonyueHHYIO NIEHY CMEUIMBAIN C PACTBOPHOM CHIPHEBOH CMECBHIO B TEYCHHE 3 MUHYT 0 MOJYYEHHS
OJTHOPOJTHO# CHIPbEBO CMeCH C 00pa30BaHUEM IOPUCTON CTPYKTYPBI;

5. F'oToBYyIO CBHIPBEBYIO CMeCh pa3NMBaIM B (OpMBI, CMeCh TBepJena B (hopMax B HOPMAIbHBIX YCIOBHAX
C TTOCJIEYIOINM UCTIBITAHHEM B BO3pacTe 28 CyTOK.

3KCHJ’IyaTaHI/IOHHHC XapaKTCPUCTHUKU [IeHOOETOHHBIX OJIOKOB MpeACTaBJICHBI B Tabmn. 1.

Tabnuya 1

Dxenayamayuonuvie xapaxmepucmuxu nenobemonnvlx 0.10x06 cmernosvie meaxue no I'OCT 21520

Bunx nenoberona O6pasis O6pa31pl TEHOOETOHHBIX
NIEHOOETOHHBIX OJIOKOB | OJIOKOB (C HANOJHUTEIEM
(6e3 HaroaHUTES) 20 % or nemenTa)
D600

Krnacc 6erona (M) u mpoyrocTs Ha cxatue (B) M20 B1,5 M20 B1,5
IIpoueHT BIaxkxHOCTH 15 14
CopbunonHas BiaxHocts — OBB 75 % 5,9 % 5,8 %
IIpounocts Ha cxxatue, MIla, 4 nenenu 2,24 2,6-2,8
Vcaaka usgenus, MM/M 2,1 2,1
KoaddumpnenT termonpoBogHOCTH 0,14 0,12
IIpouent Bononornomenus cornacio 'OCT 23732 34 32
Mopo30CTOHKOCTD (LIMKIT) 25 25
Koadhdunment maponporumaeMocT 0,17 0,17
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Pesyabrarpl. Ha oCHOBaHMM NOJYy4YEHHBIX pE3yJbTaTOB IPHU OTHOLIEHWH MAacChl aKTHBHUPOBAHHBIX
oTxonoB kBapma k Macce nemeHra 20 %, mpodHOCTh mpu cxatuu yBenumuwiaack no 14-20 %, Beicokas
JHCIIEPCHOCTh YaCTHUIl HAIIOJHHUTENS CIIOCOOCTBYET (OPMHPOBAHHIO 3aMKHYTHIX C(EPHYECKHX IOp ITO3BOJISL
YMEHBIINTh KO3((HUIHEHT TemnonpoBogHocTn 10 14 % 06e3 yBenuueHHWs cpegHEH IUIOTHOCTH IEHOOCTOHA,
BOJIOIIOTJIOIICHHE U MOPO30CTOHKOCTh COOTBETCTBYET YCTAHOBJICHHBIM ITAPAMETPAM.

B zamoueHWe CTaTbM ClIEAyeT OTMETHTb, YTO HCIIOJIb30BAHHE HAIONHHUTEIS — MEXaHHYEeCKH
AaKTHMBUPOBAHHBIX OTXOJOB KBapla SBJISIETCS BECbMa aKTyaJbHbIM U IO3BOJIUT YIYYIIUTh CTPYKTYPY
LIEMEHTHOT0 KaMHs (JOpPMHPYIOIIEr0 MEXIIOPOBBIE MEPEropoAKN MEHOOETOHA 33 CUET IOBBIICHHS IUIOTHOCTH
YIIaKOBKM M XMMHUYECKOH aKTHBHOCTH HAaHOPa3MEPHBIX YacTHIl B Ipoueccax (a3oo0pa3oBaHUs T'MAPATHBIX
COCIIMHEHUH, YTO CHH3UT MEX3EPHOBYIO IYCTOTHOCTh MEXIY HEIPOIHIPAaTHPOBAHHBIMHU 3epHAMH LIEMEHTa U
YIY4IIUT XapaKTePUCTHKU IEHOOEeTOHA.

3akiaouenue. [IoBBIIICHHE OSKCIUTyaTaIMOHHBIX XapaKTEPHUCTUK (MPOYHOCTH, TEILIONPOBOJHOCTD,
BOJIOIIOTJIOIICHHE, MOPO30CTOMKOCTh) IEHOOETOHA Ha OCHOBE MHUHEPAIBFHOTO BSKYILETO JOCTHIAeTCs TEM, YTO B
KauecTBE HAIOJIHUTENA MCIONb30BAIM OTXOIbl KBapla OT IIPOM3BOJCTBA 0OCO0O UHCTOrO KBAapLEBOTO
KOHLIEHTpaTa (BTOPUYHBIC OTXOJbI), AKTHBHPOBAaHHBIC CYXOW MEXaHMYECKOH aKTHBAl[Med B MEIbHHUIIE
HENPephIBHOTO JEWCTBHSI POTOpHOro Tuna. IleHoOeToH oOsianaeT MOBBIMICHHOH MPOYHOCTBHIO NPHU CHKATHU H
HU3KMM KO3 (UIMEHTOM TEIUIONPOBOJAHOCTH TMPH CHIDKEHWH pacxoja LEMEHTa, BOIONOIJIOIICHUE |
MOPO30CTOHKOCTh COOTBETCTBYET HEOOXOIMUMBIM XapaKTepPUCTUKaM. J{0CTOBEPHOCTh IOJIYYCHHBIX PE3yJIbTATOB

MOATBCPIKAACTCA COTIIACOBAHUECM DKCIICPUMCHTAJIBHBIX U PACUCTHBIX NaHHBIX.
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Abstract. One of the important components in the production of composite materials for various purposes are
modifying additives. A promising direction is the creation of complex modifying additives, consisting of waste
from various industries. This paper presents the results of studies related to the study of the effect of binary
modifying additives, consisting of marble production waste — microcalcite and nano-silicon dioxide on the
properties of cement systems. The additives obtained make it possible to obtain an increase in strength both at
the initial stages of hardening and at 28 days of age, compared with the control composition. A number of
calorimetric studies were also carried out to determine the heat release of modified cement systems to evaluate

hydration processes.

Beenenne. Paznmunpie Momudunupyronme m00aBKH TPUMEHSIOTCS B COCTaBaX KOMITO3UIIMOHHBIX
MaTEepHaJIOB C IENBI0 U3MEHEHHS TEXHOJOTHMUYECKUX W IKCIUIYaTallMOHHBIX XapakTepucTHK. Ocoboe BHUMaHUE
yAETSIeTCS KOMIUIEKCHBIM TOJM(YHKIIHOHATBHEIM J00aBKaM, KOTOPBIE CITIOCOOHBI OJHOBPEMEHHO BIHUATH CPa3y
Ha HECKOJIBKO XapaKTePUCTHK.

B Hacrosiiiee BpeMsi HaKOIUIEH 3HAYUTENbHBIM ITOJIOXKHUTEIBHBIA OIBIT HCIOJIB30BaHHS BTOPUYHBIX
MPOJYKTOB B Ka4e€CTBE MOAU(DHULIMPYIOLIMX H00aBOK JUIS BSDKYLIMX MaTepUalioB, 0ETOHOB M PacTBOPOB Pa3HbBIX
BunoB U T.4. [1-3]. OmHako oH He MMeeT cucTeMHOro xapakrtepa. CylIeCTBYET HEI0CTATOYHOCTH 3HAHUM O
mporeccaXx CTPYKTYpooOpa3oBaHHsI KOMITO3UTOB Ha OCHOBE IIEMEHTHOTO BSDKYIIETO C TEXHOTCHHBIMHU
KOMIOHeHTaMH. JlaHHas mnpoOjemMa MOXKET pemaTbcs 3a c4eT moadopa MPaBWIBHOTO COOTHOUICHHS
KOMITOHEHTOB JI00ABKH, COCTOSIIEH M3 OTXO0J0B PA3IMYHBIX MPOU3BOACTB, U U3yUECHUs X BIMSHHS Ha CBOWCTBA
BSDKYIIETO. OTO TIO3BOJIMT CYIIECTBEHHO CHU3UTH MAaTE€pHAIbHBIE M OJHEPreTH4ecKHe 3aTpaThl IpH
TIPOM3BOJICTBE.

B wuccnemomanmsax [4-6] Obula  ycraHoBiIeHa  3((PEKTHBHOCTE  COBMECTHOTO  NPHMEHEHHS

MHKpOHaHOHHI/ITCHeﬁ C HAHOPA3MECPHBIM JUOKCUAOM KPEMHHA HaA CBOMCTBaA LHEMCHTHOI'O KaMH4.
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

UccnenoBanuss B JaHHOW paboTe INPOBOJWIMCH C  LEIbI0O MW3Y4YCHUS BIMSHUS  OMHApHBIX
MOIUMUIMPYIOIUX 100aBOK, COCTOSIIMX W3 MHMKPOKANbLUTA M HAHOMUOKCHIA KPEMHHUS, Ha CBOWCTBa
[IEMEHTHBIX CHCTEM.

JKcnepuMeHTadbHast YacTh. Bsokymee: moprnananemernt HEM I 42,5H. YiaenpHas mMoBepXHOCTh —
3000 m%kr. Moaupuuupyromue n06aBKM: MUKpokanbuT (MCa), OTXOJ IPOM3BOJACTBA NpM HepepaboTKe
Mpamopa. YienbHas mosepXHocTh 2000 m?/kr; Hanomoaudukarop (HSiOz) — AUOKCHA KpeMHHs. YebHas
nosepxHocth 38000 M%/kT.

HccnenoBanus mpoBeneHbl Ha oOpasnax-kyOukax pasmepoM 20x20x20 MM, M3 IIEMEHTHOTO TecTa
HOPMaJIBHOM TYCTOTBI, KOTOpBIE TBEPIEIH B BO3AYIIHO-BIaXHBIX ycioBusx (T=18-20°C, W=90-100 %) u
WCTIBITHIBAIACH HAa IPOYHOCTH. COCTAaBHI HCCIIEAyEeMBIX 00pa3I0B MpeACTaBICHH B Ta0m. 1.

Jns omeHKHn OCOOEGHHOCTEH THApaTanuy MOIU(HIMPOBAHHOTO M00aBKAaMHM EMEHTHOTO BSDKYIIETO
OTIpeNeIsIINCh 3HadeHus TeruoBbaencHus B oopasmax mo OCT 310.5-88 ¢ ucmonp3oBaHmeM 8-KaHAIBHOTO

n3zorepmudeckoro kamopumerpa TAM AIR npu B/II 0,5 1 mocTosHHOM Temriepatype BHYTPH U3MEPUTEIHHOTO

KaHaua, paBHoit 20 °C.

Tabnuya 1
Cocmagul uccrnedyemvix 06pasyos
Ne cocraBa Lement, % | MCa, % uSiO2, % HOpManLI:aﬂ Rex, Mlla
TycToTa, % 3 cyTku 28 cyTku
KonTposnbHblii 100 - — 27,5 58,96 79,1
1 100 - 0,03 26,76 47,4 104,4
2 100 5 - 28,25 82,43 84,6
3 100 5 0,03 28,25 75,42 119,8

O6cy:xnenne pe3yasTaToB. Beenenne no6aBku MCa, B KommdecTBe 5 % OT Macchl IeMeHTa (cocTaB 2), a
Taroke coBMmecTHO ¢ HSIO2 (coctaB 3), MO3BOJSET TOJNYYUTh YBEIMYCHHE INPOYHOCTH B HAYAIbHBIE CPOKH
TBepaeHus 10 40 %, a B 28 cyrouHoM Bo3pacTte A0 51 % 1o CpaBHEHHIO C KOHTPOJIbHBIM COCTABOM.

[ onpenenenus TEIUIOBBIX 3G QEKTOB MPU THAPATALMN [IEMEHTa OBIIM IIPOBEJECHBI NCCIIEIOBAHUS MO
YCTAHOBJICHUIO Pa3HHUIBI MEXAY TEIUIOBBIJCICHHEM KOHTPOJIBHOTO COCTaBa (YMCTHIM LIEMEHT) M COCTaBa
MOJU(UIMPOBAHHOTO KOMIUIEKCHOH J00aBkoit (coctaB 3). I'padmku HM3MEHEHHs TEIUIOBOIO MOTOKA JIJIst

HCCIIETyeMbIX COCTaBOB IPEACTaBIEHHI Ha puc. 1.
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Puc. 1. Uzmenenue mennosoco nomoka KOHmMpOJIbHO2O cocmaesa u cocmaea 3
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XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

Kak cnenyer u3 puc. 1 TenoBoii NOTOK pa3BHBAJICS B COOTBETCTBHU C TpeMs 3tanamu. Ha nmepBom sTamne
BBIJICTSIEMOE TEIUIO HE3HAYMTENIFHO (MHKYOALMOHHBIA TIepHo). 32 HUM CIIeIyeT MEepUOJ YCKOPEHHs, KOTOPBINA
yKa3pIBaeT Ha 00pa3oBaHME HOBHIX rHApaToB. HakoHeN, mepruoxa 3aMeUIeHUS SIBIACTCS Pe3ynbTaToM ITuddy3un
BOJIBI M MOHOB 4epe3 CIIOM TMAPATOB, TOJIIMHA KOTOPHIX BO3PAcTaeT. AHAIM3 IPaHKOB IOKA3bIBAET, YTO IPH
THApaTalid MOIU(UIUPOBAHHOTO [IEMEHTHOTO BSUKYIIETO Ha PAHHUX CTAAWSX TEIUIOBBIIEIICHHE BBINIE, YeM y
KOHTPOJIHOTO COCTaBa. JTO MOKET OBITh CBSI3aHO C TIPUCYTCTBHEM B cocTaBe 3 mobaBku HSIO2, KoTOpas
AKTHBU3UPYET MPOLECCH IMAPATALMH IEMEHTHOTO BSIKYILETO C 3apPOXKAEHHE HU3KOOCHOBHBIX THIIPOCHINKATOB
KaJIBIHSL, YTO M OOBSCHSET MMOBBIIICHUS IPOYHOCTH B PAHHUE CPOKU TBEPCHUSL.

3akaouenne. lccienoBaHbl TPOYHOCTHBIE XapaKTEPUCTUKH 3aTBEPJAEBILET0 ILEMEHTHOTO KaMHS
MOAU(UIIMPOBAHHOTO Pa3IMIHBIME 100aBKaMu. bunapHas mo6Gaska, cocrosmmas w3 MCa u HSIO,, mo3BosseT
HOJIyYHUTh 3HAYUTENBHBIH IPUPOCT NPOYHOCTH. 3HAYEHHS CKOPOCTH TEIUIOBBIACICHUS, IONy4eHHBIE NPH
KaJUIOPHMETPHH, B JAJIbHEIIIeM OyIyT HCIIOIb30BaHbI UIsl ONPepeieHHs KaXyIeiicss SHepTUH aKTHBALUH, YTO
B JalbHEWIIEM MO3BOJUT Pa3BUTh KOMIIBIOTEPHYIO MOJENb HPOLECCOB THAPATALUHM MOIM(DUIINPOBAHHBIX
LHECMCHTHBIX CUCTCM.

Paboma evinoanena npu nooodepoicke 2ocyoapcmeennoz2o 3adanus Munucmepcmea HayKu u 8bicuie2o

obpaszosanusi P@ FEMN-2022-0001.
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Abstract. Expanding the range and increasing the volume of production of thermal insulation and structural and
thermal insulation products based on gypsum binders and mineral raw materials is an urgent task, especially for
the Siberian region, which is experiencing a shortage of effective, durable, environmentally friendly and
fireproof building materials. In regions with a lack of gypsum raw materials, secondary raw materials can be
used as an alternative, for example, a by-product of hydrofluoric acid production, consisting mainly of
anhydrous calcium sulfate and at the same time being an acid carrier in the production of porous materials.
The need to use secondary resources is an effective solution to the problem of integrated use of natural
resources in the production of building materials, reducing the alienation of land for waste storage and pollution
of the human environment. The use of such materials is limited by insufficient information related to the patterns
of pore formation of gypsum binders of stable structure, properties and production technologies. The approach
to solving such issues may be related to the development and research of a complex of additives involving both
secondary anhydrite raw materials and chemical and mineral components forming a nanodisperse structure in

the process of porization of the mixture and structure formation in the process of porization.

Beenenne. B cootBercTBHM co cTparerueil passutus crpourtenbHoil orpaciu u JKKX Poccuiickoit
®Genepanuu 10 2030 rona ¢ mporHo3om 10 2035 roga ocoboe BHUMaHHUE YAENSETCS CUCTEMHOUN MOINEPIKKE
WHJIMBHYaJIbHOTO >KWJIMIITHOTO CTPOUTENBCTBA, KOTOpOE 00ecreynBacT paBHOMEpHOe 3acesienne Poccuiickux
tepputopuii. B Tomckoit obmactu B 2022 rogy 3a c4eT COOCTBEHHBIX M 3a€MHBIX CPEJICTB ITIOCTPOEHO 255 ThIC.
KB. M. XWJbsi. [Ipy NpUHATUH pelIeHHUs MHANBUAYaIbHOTO cTpouTenbeTBa xuibs (MXKC) Oonbuioe BHUMaHMe
YIENSeTCS. PECYpCHOMY OOECIEUEHUIO CTPOUTENhCTBA, M IPEKAE BCEro, BHIY M CTOMMOCTH CTEHOBBIX
MaTepHajioB, OOECIEYHBAIONINX TPeOyeMyl0 HECYIIyI0 CIIOCOOHOCTh, TEIUIO3AIIUTy MpPH MHUHHMAIbHOU
croumocT. [lng ycTpoiicTBa »HEProd(PpPEeKTUBHBIX KHUIIBIX JOMOB IPHBIEKATEIBHBIM SBISIOTCS CTEHOBEIC
MaTepHalsl U3 CTPOUTeNbHOTO THUrca [1]. Pacimpenne HOMEHKIATYPHI U yBeIWUYeHHE 0OHEMOB MPOU3BOICTBA

TCIIONU3OJIAIIMOHHBIX W KOHCTPYKIIHMOHHO-TECIIIIOU30JIATUOHHBIX I/ISJIGHI/Iﬁ Ha OCHOBC THIICOBBIX BSXKYHIUX U
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MECTHOTO MHHEPAJIbHOTO CBIPbSl SBJIACTCS aKTyaJlbHOW 3amadeii, ocoOeHHO st CHOMPCKOrO pEruoHa,
WCTIBITHIBAIOMIETO AePUIUT B 3(H(HEKTUBHBIX, JONTOBEYHBIX, IKOJOTHUCCKH OE3BPEIHBIX W MOXKApOOE30IMacHBIX
CTPOWTENFHBIX MaTepHajoB. B pernoHax ¢ OTCYTCTBHEM THIICOBOTO CHIPHS B KaueCTBE albTEPHATHUBHI MOYKHO
WCIIONB30BaTh (TOPAHTHIPUT, MOOOYHBIM TPOAYKT TPOWU3BOJACTBA IUIABUKOBON KHCJIOTHI, COCTOSIIHNA B
OCHOBHOM u3 0e3BojHOrO cynb(darta Kajblusi. HeoOXOAMMOCTh HCIOJB30BAHUS BTOPUYHBIX PECYPCOB B
MPOU3BOJICTBE CTPOUTEIHHBIX MaTEPHUAIOB SBISICTCS pelieHrueM [locTanoBneHHss MUHUCTEPCTBA CTPOUTEIBCTBA
n XKKX «[IpumeHeHUEe BTOPUYHBIX PECYPCOB M BTOPHUYHOTO CHIPhS B Cepe CTPOUTEIHCTBA U IKUIHIIHO-
KOMMyHassHOTO X03sicTBa Ha 2020-2030 romp», a IMEHHO 33/1a4l KOMIUIEKCHOTO MCIIOIB30BAaHUS MPHUPOIHBIX
pecypcoB, YMEHBIICHHUS OTIYKICHUS 36MIIN IJIsI XpaHEHHUS OTXOIOB M 3arPA3HEHUS Cpeibl OONTaHMS YeJI0BEKa.
JKcnepuMeHTAIbHAsT 4YacTh. [IpoBeleHBI HUCCICNOBaHMS N0 BIHMSHUIO KHUCIOTO (PTOpaHTHApHTA,
KapOOHATHBIX HAMOJHUTENCH U IPYTuX KOMIIOHCHTOB, B PE3yJbTAaTe B3aMMOJICHCTBHS KOTOPHIX 00pa3yercs ras
U JIOTIOJHUTEINIBHBIE CTPYKTYpoOOpasyoliue BelecTBa, BIMSIONIME Ha MPOLECC MOPU3alMU, CXBATHIBAHUS H
TBEPICHHUSI THIICOBBIX BsOKYIHX [2, 3]. [Ipu 3TOM HCITONB30BaH (HTOPAHTHAPHUT €CTECTBEHHOMN TPaHyIOMETPHU H
(TOPAHTUAPUT AKTUBUPOBAHHBIA B J€3MHTErpaTope B TeUeHUe 15 MUHYT 10 yaeibHOM nosepxHocTu 250 MZ/Kr.
OCHOBHBIC MHTPEIVCHTH U MX KOJMYECTBO TOJOOpAHBI C YYETOM IKBHMOJIIPHBIX COOTHOIICHHH IO MOJHOM
HEUTpamu3allii OCTATOYHOW KHCIOTHI BO (DTOPAaHTHAPUTOBOM CHIphe KapOOHATAMH KaJblMsd W HATPHSL.
CBoiicTBa panMOHANTBHO TOAOOpPAHHBIX COCTABOB WM CBOWCTBA IOPH30BAHHBIX MAaTEpPHAJIOB C MPUMEHEHHUEM
(TopaHruApUTa, AKTUBUPOBAHHOTO B JE3MHTErpaTope NpeacTaBieHsl B Tabin. 1. BeiOOp HHrpenueHToB,
BKJIFOYAOLIHX JKUJIKOE CTEKJIO, KapOOHAT HaTpHs 000CHOBaH BO3MOXKHOCTBIO MPOTEKAHUSI XUMHYECKUX PEeaKIHi
MEXAy KOMIOHEHTaMH C O0pa3oBaHMEM aKTUBAaTOPOB TBEPJCHUS M YIJIGKHUCIIOTO Tra3a, MOPHU3YIOLIEro
ra3oruIcoByl0 CMECh M, KakK CIIEICTBHE, NPOTHO3MPYEMOE MOBBIIICHHE IPOYHOCTHBIX XapaKTEPUCTHK U
CHIDKEHUE CpejiHeil ioTHocTH [4].
Tabauya 1

Xapaxmepucmuka nopu308aHHbIX MAMEPUAIO8 C RPUMEHEHUeM PMOPaAHeUOPUMA eCmecmeeHHol

epanynomMempuu
Coctas mace B % DU3NKO - MEXaHUUECKHUE
okasaTens XapaKTEPUCTHKH
|71 (¢ Oropauruaput | Kumkoe crexino | NaCOs Bona Pm, Kr/M° Rex, MIla
1 32,0 13,0 4,0 19 49,1 1150 12,0
2 33,0 14,0 50 2,5 45,5 1000 13,2
3 34,0 16,0 6,0 2,9 41,06 1050 12,8
4 34,8 20,0 7,6 5,6 32,0 750 8,0

TpoyHOCTH TIOPU30BAHHEIX 00pa3oB cocTapisier 8-12 MIla, npu cpenneii mnoraoctu 750-1150 xr/m®,
B mporiecce B3anMoAeHCTBHST KOMIIOHEHTOB 00pa3yeTcsl yCKOPHUTENb TBEPACHUS aHTUAPUTA, B BUAE CylbdaTa
HATpHs, a TaKKe HEpaCTBOPUMBIE M MaJlOPAaCTBOPUMBIE MPOIYKTHI, KOTOPBIE APMHUPYIOT CTPYKTYPY KaMHS
HACTOJIKO, YTO OOMJIBHOE Ta30BBLICICHWE HA pPAHHUX CTaAMAX, OO0ecleYnBaeT HH3KYI0 IUIOTHOCTh U
opooOpa3oBaHKe U HE NPUBOANT K PE3KOMY CHH)KEHHIO IIPOYHOCTH 00pa3IIoB.

Pe3yabTaTsl. OCHOBHOI BKJIaJ| B Ta30BbIJIE/ICHNE BHOCHT PEakius B3aMMOJICHCTBHS KapOoHaTa HaTpus ¢
(bTOpaHTUAPUTOM M BBIJICJICHHEM YIJIEKHCIIOrO Tasa, oOecleunBaromiee oOpa3oBaHHUE B CHUCTEME YCKOPHUTEINS

TBEpACHUS B BUJC cyn},(baTa HaTpus. C OCJIbKO CHMXXCHHSA KOJIMUYCCTBA HeﬁTpaHHSyIOIIII/IX HWHI'PEJUCHTOB U
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MOBBIIICHHUS PEAKIIMOHHON CIOCOOHOCTH «KHCJIOro» (DTOpaHTHIPHTA UCIOJIB30BAH METOJ MEXaHOAKTHUBAIIWU.
Kpome Toro, kapOoHaTHass MyKa IMOJy4eHa B pe3yiabTaTe MOMOJIA MPUPOIHOTO HW3BECTHSAKA, YTO BEACT K

CYIIECTBEHHOMY CHIKCHHIO CTOMMOCTH KOHEUHOTO u3aeswms [5].

Puc. 1. Dnexmponno-mukpockonuyeckue CHUMKU ¢ NPUMEHEHUEeM YmopaHzuopuma ecmecmeenHoll

2pamnynomempuu (a); ¢ npumenenuem MoouPuyuposanio2o gmopanzudpuma (0)

Ha puc. 1 mnpencraBineHBl 3JI€KTPOHHO-MHKPOCKONMYECKAE CHHMKH 00pa3loB IOPH30BAHHOIO
Marepuana. MHKpOCTPYKTypa 0OpaslLoB MpPEACTaBISCT COOOH OPUEHTUPOBAHO HANPABICHHBIC KPHCTAJLIBI
JIBYBOJTHOTO THIICA, 3allOJHUTENs B BHAE aHruapura. [Ipm 5ToM amamerp Nop MaTepHana COCTaBIISeT
19-948 MKM ¢ HCIIOJB30BaHUEM (HTOPAHTHIPUTA CCTECTBCHHOM TPaHyIOMETPUH, TUAMETPOM MOP B MaTepUalie ¢
OpHMEHEHHEM MOTU(UIIMPOBAHHOTO (TOPAHTHAPHUTA CYIIECTBEHHO HIDKE U coctapiseT 1,5-5,9 mkm (puc.16).

3akiaouenne. B pesynbTare TNpOBEACHHBIX HCCICNOBAaHHMH, MONYyYeHbl IOPU30BAHHBIE THIICOBBIC
MaTepHalbl, KOTOPBIE OTHOCATCS K JISTKMM KOHCTPYKIIMOHHO-TEIUIOM30JIIIMOHHEIM OeToHaM kiacca B2.5, B5 u

MOTYT OBITh HCIIOJIb30BAHBI B TPEXCIIOWHBIX TTAHEISX, OIOKaX UIsl HAPYXKHBIX CTEH 31aHuii [6].
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Abstract. In Ceramic heat-insulating building materials are promising for modern construction due to a number
of indicators that they possess. When conducting an extensive review, the indicators of the properties of foam

ceramic materials were considered, defining them as effective raw materials.

Beenenue. IlprMeHeHne KepaMHUYECKHX TEIUIOW3OJAIMOHHBIX CTPOUTENBHBIX MATEPHAIOB SBISIOTCS
MIePCIIEKTHBHBIM ISl COBPEMEHHOTO CTPOMTENBCTBA B CBA3H C PSIIOM TOKasaTeliel, KOTOPHIMH OHHM 00JI1aafoT.
JIONrOBEYHOCTHIO, MPOYHOCTBIO KaK y KOHCTPYKIMOHHBIX MATEPHUAIOB, HETOPIOYECTHIO U BOJOCTOMKOCTHIO.
Tax jxe oHM 00J1a1al0T TOCTaTOYHO CTAOMIBHBIMU TEIUIOTEXHUYECKIMH CBOMCTBAMHU TI0 CPABHEHUIO C IPYTHUMHU
TCIIOU3OJIAIIMOHHBIMU MaTepuajlaMu, 4YTO MPEANOYTUTEIIBHEES I HWCIIOJIb30BaHUA B paf/'IOHaX C PE3KO
KOHTHHEHTAIBHBIM KIUMAaTOM, T.e. YacTh CubupH, B ToM uncie PecnyOimka Xakaccus u oor KpacHospckoro
kpas. B Hacrosiiee Bpemsi B OOJNBIIMHCTBE cCliy4daeB, mnopsaka 95%, NPUMEHSIETCS NEHOMOIMCTUPON U
MHHEPAIOBATHBIE U3IEIH.

Texnonorus MpOU3BOJCTBA MMOPUCTBIX 1/13):[en1/11‘/'1 B BUJIC IIJIUT HUJIU 6J'IOKOB Ha OCHOBE TJIMHUCTOTO ChIPbA,
Obuta paspaborana eime B 1960-e roga, HO MacCoOBOTO MPUMEHEHHUS HE MOJIyYMIIa B IUIOTh J0 HAIIEr0 BPEMEHHU.
DTO BBI3BAHO TPYAHOCTHIO MPOMBIIIICHHONW pEaH3alliy, CBI3aHHONW C MOJyYEHHEM TOPHCTOW CTPYKTYpHI
JOCTATOYHON TPOYHOCTH Ha CTAJNM BCIIEHUBAHUS M CTAOMIM3AIIMN MACC, a TaKKe JOCTHXKEHHEM HEOOXOIUMOMN
TPOYHOCTH 0e3 AeopMaIiy U3/eTHi Ha CTaIUH BO3AYIITHOM YCaIKH.

JKcnepuMeHTAIbHAsE YacTh. Ha OCHOBE pPacCMOTPEHHBIX HMCTOYHHUKOB, B yacTHOCTH [1] ObuIO
YCTaHOBJICHO, qTOo HAaHOCTPYKTYypUpPOBaHHasA TIICHOKEpaMHKa CTPOUTCIIBHOTO Ha3HA4YCHUsI JOCTATOYHO
BJIArOCTOMKA, TaK KaK MMEET MHUKPOCTPYKTYPY 3aKpBITBIX YJIbTPAaMHUKPOIIOP, YCTOWYMBA K XMUMUYECKOMY U
(u3nMyecKkOMy BO3JCHCTBHIO W II03TOMY SIBISIETCSI ONTHUMAJBbHBIM  TEIUIOM30JISIIHOHHBIM ~ MaTepHaIoM.
U nomyckaercsi K MPUMEHEHHIO B TEXHOJIOTHH MPOM3BOJCTBA MEHOKEPAMHYECKUX MATEPHAIIOB CTPOHUTEIHLHOTO
Ha3HAYEHHss HAa OCHOBE TJIHHUCTOTO ChIphsi. B pe3ynbrate (DU3MKO-XUMHYECKHX TpaHCHOpMAIMA B IHUKIIE
MPOU3BOJICTBA, B T.4. 00XkHra (JOPMHUPYIOTCSI PABHOMEPHO 3aKPBIThIE MUKPOTIOPHI MEHOKEPAMHUKU JHAMETPOM JI0

120 MKM, a TONIIIMHON CTEHOK BappHpyromuxcs ot 1,8 mo 6,3 mim. [Ipenen mpodHOCTH MpH CXKATHH MTOTYIEHHBIX
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HAHOCTPYKTYPUPOBAHHBIX CTPOUTENBHBIX ITIEHOKEPAMUYECKUX H3IEIUi cpemHeidl miotHocThio 450-850 kr/m®
coctasisiet 3-8 MIla, termonposoanocTs — 0,12-0,15 BT1/(M-°C), MOpo30cTOHKOCTE — HE MeHee 50 MUKIIOB.

B [2] 6butn mpexacTaBiIeHbl OTACIBHBIC KPUBOIMHECHHBIC 3aBUCHMOCTH M3MEHEHHMS IIPEea MPOYHOCTH
IPY CKaTHM TIEHOKEPAMUKH C yBEJIMYEHMEM cCpenHeil IIoTHocTH B uHTepBaie or 100 g0 1200 kr/m®,
OXBATHIBAIOIIME  TEIUIOM3OJSILMOHHYI0,  KOHCTPYKIMOHHO-TEIJIOU3OJIALUOHHYIO M KOHCTPYKIHMOHHYIO
NeHOKepaMuKy. V3yuuB 3T KpUBOJIMHEHHbBIE 3aBUCUMOCTH BO3MOXKHO MEpedTH K MPOIEHTHON 3aBUCHUMOCTHU
0cob60 JIErKoll IHEeHOKEpaMMKH IOpHCTOCThI0 85-91,5% ¢ motHOCTEIO 190-460 Kkr/™M3, moONydeHHOM
3apy6exusivMu yaerbiMa Junge K. u Rimpl E [3] # Ha ocHOBe MaJIOTUIACTHYIHBIX TIIHH.

HccnenoBane TEXHOJIOTHIECKAX CBOWCTB apriiLIMTOB [4] mokasamo, 49TO OHH SIBISIIOTCS YMEPEHHO H
CpeIHE IUIACTHYHBIMH, MaJO4yBCTBUTENbHBIMU K cymuke (Ku <1) xapakTepu3yloTcsi JOCTATOYHO XOPOLIMMHU
CBSI3YIOIIMMH CBOWCTBAMH, ONPEEISAEMBIMU IIOKa3aTeNeM NMPOYHOCTH IIPU CXKAaTHH O0pas3IoB M3 HUX IIOCIE
CYIIKH, KOTOpbIE HaxXoAsATCs B mpeaenax 5,5-6,8 MIla. AprusimuTsl SBJSIOTCS JIETKOTUIABKHM  CHIPHEM.
Temmeparypa oraeynopHoctu cocraBisier 1160-1235 °C. Ilo manubIM auddepeHInanbHOTO TEPMHIECKOTO
aHanM3a, TPOIECCHl Pa3JOXKEeHHUs TIWHUCTBIX MUHEpajJoB 3aBepuialorcs npu  temmeparype 880 °C.
Kpucranmuzaiust HOBBIX (a3 U3 MPOAYKTOB UX PA3IOKEHUS MPOUCXOANUT Ipu Temmeparype 945 °C. IIpuuem no
JaHHBIM PEHTTEHO(]A30BOrO aHaNW3a B KauyecTBE HOBOH COCTaBIAIOMIEH HHTEHCHBHO 00pasyercs
MYJUTHTONIONO0HAs (a3a, YeMy CHOCOOCTBYeT HaJIW4He KAOJMHUTA M BBICOKOE COJEp)KaHHE OKCHIA JKelie3a B
MPUMEHSEMBIX apruiumTax. ChIpbe MPUTOAHOE AT HCCIICTOBAHMUS CBOMCTB MEHOKEPAMHIECKOTO YTEIUTUTENS Ha
TeppuTopuu Kapbepa «Ueporopck 2» SBISETCS CHIPHEM BEPXHETO T'OPU30HTa B CMECH C CBIPHEM CPETHETro
TOPH30HTa B COOTHOMIIEHUH 1:2 M B CMECH C CBIPbEM CPEIHEro M HIKHEro TOpHU30HTa B COOTHomeHuH 1:1:1
OPHUTOIHO [UTs TPpou3BocTBa [4].

PesyabTaThl. IIpoanann3upoBaB OCHOBHBIE JUTEPATYpPHbIC HCTOYHHUKH IO JAHHOW TEMAaTHKH C Y4eTOM
OKCIICPUMEHTANBHBIX JaHHBIX, PACCMaTPUBACMBIX B CTaThe [5], HA TPEIMET CBOWCTB MEHOKEPAMHYECKHX
KOHCTPYKIMH, OBIIM M3y4eHBI COCTaBbl MAacc Ha OCHOBE IJIMHHCTOTO CHIPbs, 00ECIIEUHBAIOIINE BCICHUBAHUE
npu Hu3Ko# Temmeparype (20-30 °C), coxpaHeHHE MOPHUCTOW CTPYKTYPhHI MOCIE HEro W CIEKaHHe TBEpIOi
MaTpHUIBl TOPHCTOM KepamMHMKH. B KkadecTBe TIJHMHHUCTOIO CBIPhSl HCIIOJNB30BAJIaCh CMECh YEPHOTOPCKHX
aprisumitoB (PecyOnmka Xakacus) KenToil M dYepHOM pasHocTed B cooTHomieHnu 1:1, momoGpaHHOM
SMIIMPHYECKUM, KaK Hamboyiee OonTUMajbHOE. ABTOPHI OLEHWIN XMMHYECKHE COCTAaBbI IPUMEHSEMOTO CHIPbS,
(hm3nveckre CBOICTBa IMEHOKEPAMHUYECKIX MAaTepHaIOB B cooTBeTcTBHU ¢ Tpeboanmsamu ['OCT 25485-2019
ABTOKJIaBHBIC TIEHOOETOHHI (MIPOYHOCTHIO TpU cxkatud oT 1,24 mo 4,49 MIla npu mmorHocTH 500-600 Kl“/Ma),
KOTOpBIE ITMPOKO NPUMEHSIOTCSI B CTPOUTEIIBCTBE, OTHOCSITCS K IPYIIEe KOHCTPYKIIMOHHO -TEIUION30JISIIIMOHHBIX.

OnueHnBasi CBOWMCTBA ITOJYYEHHBIX NMEHOKEPAMUYECKMX MaTEpPHalIOB: TEIUIONPOBOIHOCTh (OmpenesieHa ¢
oMOIIBI0 3JeKTpoHHOro M3Meputenst UTII-MI'4) 0,15-0,21 Bt/m-°C; npo4HOCTh NMpH CKAaTHH KEPAMHKH —
1,9-4,9 MIla; nnotHocTs — 440-600 kr/m%; mopuctocts 68,4-74,1 % npu Bomonornomenun 35,4-37.4 mac. %,
OTHOCHM HX K TpYyNINE KOHCTPYKIIMOHHO-TEIUIOM3OJILHOHHBIX. TakuM 00pa3oM IOJIydeHHBIE MaTepHalIbl
BO3MOXXKHO NPUMEHSTh B KauecTBE Kak OTJENbHBIX OJIOKOB, KaMHEH, IUIUTOK M JJIEMEHTOB JKECTKOM
TETIOU30JIALINY 37JaHUH U COOPY>KEHUH ¢ TOCIIeIyIoNIel OTIeIKOW 00IMIIOBOYHOTO CIOSI.

Temmeparypa oraeynopaoctu cocraniser 1160-1235 °C. Ceipbe mpUToIHOE ISl UCCIICIOBAHHS CBOICTB
MEHOKEPaMUYECKOTO yTEIUTUTENS Ha TEPPUTOPHH Kapbepa «Heporopck 2» sSBISETCS CHIphEe BEPXHETO TOPHU30HTA

B CMECHU C CBIpbEM CPEAHCTO TOPHU30HTA B COOTHOLICHUH 1:2 1 B cMecH ¢C CbIpbEM CPEAHCTO W HHIKHEIO
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ropusoHta B cooTHowenuu 1:1:1 mpuromHo it mnpousBoactBa [4]. B HeKoTOpwIX ydyacTKax Kapbepa
«YepHOropck 2» KayecTBa ChIPbs MOXKET OBITh JOOBITO JJIsl JBbHEHIIEro UCTIONBb30BaHUS, TOJILKO MEpes 3TUM
OHO JIOJDKHO NPOMTH OYMCTKY OT NMPHUMECEH MPOCIOEK MECYaHWKOB, YITUCTHIX apTHIUIUTOB, YIJIs, KOTOPBIE HE
MIPUTOAHEI I IPUMEHEHUS B AajbHEHIIel paboTe

3akmiouenue. B mamHOW pabore OBII TPOBEAECH JHTEPAaTypHBIH 0030p, W3YYEHBI CBOHCTBA
MIEHOKEPaMUUECKUX MaTepUalioB, NMPOBEJIEHA OLCHKA ChIPHEBOH 0a3bl M METOJMKH IOJyYEHUS! KEPaMUUECKHX
TEIION30JIILIMOHHBIX CTPOUTENIFHBIX MaTepualioB U3 MacC HU3KOTEMIIEPAaTYPHOI'O BCIICHMBAHMS Ha OCHOBE
TJIMHUCTOTO CHIPBS.

[pencraBieHHass TEXHOJOTHS — OOXKHUI B OOHY cTamuio [6] CYIIECTBEHHO CHHM3UT SHEPreTHYCCKHE
3aTpaThl, a MIMPOKO PACIIPOCTPAHEHHOE TIIMHNUCTOE CHIPhE CHU3HUT JE(QUIUT JOJITOBEYHBIX, T0KAPOOE30IIaCHbIX,
610- 1 KOPPO3NOHHOCTOHKUX HEOPTaHWIECKUX TEIUIOM30JIIIMOHHBIX MaTepHAaIOB.

PaccMoTpeHHbIE MOKa3aTeNy CBOMCTB ONPENENAIOT IIEHOKEPaMUUECKUe MaTepHaibl, Kak 3()(eKTUBHBIC,
HO OCTalOTCSI BONPOCHI MPHUMEHHMOCTH B CTPOUTEIBHBIX KOHCTPYKIMAX, YTO TpeOyeT IOMOIHHUTEIHHOTO

HCCIICAO0BaHUA U NOKA3bIBACT aKTyaJIbHOCTDH I[aHHOI71 TEMbI, B COBPECMCHHOM CTPOUTEIILCTBEC.
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Abstract. In this study, the problem of ultra—high strength concrete was considered - known for its compressive
strength, durability and significant frost resistance. Low water-cement ratio of the mixture. This concrete
contains insufficient water to fill the capillaries. During the hydration of cement, in the absence of external
moisture access, menisci appear in thin capillaries, the dehydration of which forms large internal stresses, while

autogenic shrinkage develops.

Beenenue. CeepxBoicoko npounbiit 6eton (UHPC) — GeToH, KOTOpBIN MMeeT MPOYHOCTh HAa CXKATHE
~ 200 Mlla, a Ttakxe Ha pacTskeHue npu u3rude 14 Mlla, BHICOKONIPOYHYIO IOJTOBEYHOCTh, HETOPIOUECTD,
CTOMKOCTh K XMMHYECKUM peaklusiM M BBICOKYIO Mopo3octoiikocts F 500. B coBpemeHHOi#l cTpouTeNbHOI
cdepe CTOUT BOTPOC UCCIeI0BaHMs CBOMCTB cBepxBbicokonpounoro 6erona (UHPC) [1]. Tlpu ucnonb3oBanuu
UHPC Bo3BeneHue OONBIICTIPOJCTHRIX 3JaHUKA ¢ OONBIIMMHU HArpy3KaMi, MPH 3TOM C MEHBIINM OOBEMOM
KOHCTPYKIIMH CTaHET BO3MOXKHBIM, YTO MO3BOJIUT MEHbBIIE HCIONb30BaTh OCTOHA M apMaTyphl, TEM CaMbIM
00JIErYuT KOHCTPYKLIMH M Harpy3Ka, repejaBacMasi Ha MOJIOMBY IUIUTHI (yHIaMEHTa CTaHET MEHbIIE, YeM IPH
HCIIONIB30BaHNH BBICOKOKauecTBeHHOTO Oetona (HPC) [2].

Llenb naHHOrO pacuéra mokas3aTh, KaK W3MEHSETCS CEYCHHE KOJIOH, PUIelied M INMEepeKpbITHs, a TakkKe
HACKOJIbKO YMEHBUIUTHCS KOJIMYECTBO apMaTrypbl, NPOaHAIM3HPOBATh; BO3MOXKHOCTb DKOHOMHM O€TOHa |
YMEHBIIECHNUS Beca KOHCTPYKIHUH.

JKcnepuMeHTaIBHAsI 4YacTh. B paMkax pacuéra TNpHHATH  CIEIYyIOIMIME  KIMMaTHYECKHe
XapaKTePUCTHKH:

— KJIMMAaTHYeCKHi pailon ctpoutenscTBa I B; (r. AbGakan, Pecnybnuka, Xakaccus) [CIT 131.13330.2012
CrpourenbHasi KJIMMATOIOTHSA];

— THI MECTHOCTH B;

— TeMIIepaTypa Bo3/yXa Haubosee X0JOIHBIX CYyTOK, obecnieueHHocThIO 0.98, paBHa -42.0 °C;

— CpenHsisl CyTOYHAs aMIUIUTYa TEMIIEpaTyphl Bo3ayxa Hanbomee Temaoro Mecsna 12.5 °C;
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— II paiion cHeroBoit Harpy3ku —1 kH/M2;
— CHEXHBII TOKPOB — HEYCTONYMBBIH;
— BETpPOBOH paiioH ctpoutenbersa 111

— I'OCIIOACTBYIOIICEC HAIIPABJICHHUE BETPOB — OIr0-3ammaJHOE.
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Puc. 1. Apxumexmypno-KoHcmpyKmugHbvie peuieHus

JanHBIT OOBEKT BBIOpaH B CBS3H C TEM, YTO STOT ONUH W3 HE OOJBIIOTO KOJUYECTBA OOBEKTOB,
TIOCTPOEHHEIX B T. AGakaHe BBICOTOI 56 M uMeeT 16 aTaxkei.

Brok cexmnms 3maHUS B IUTaHE MPSIMOYTONBbHOE16-TH 3TaxkHoe (puc.l), BRICOTa 34aHUS B KOHBKE MMEET
otMetky 56.000 mm. Inuna 3qanus no ocsm 1-10 34,70 m, mpostet mo ocsim A-I” pasen 16,55.

OtmeTtka uncroro noia +0.050, ormeTka ypoBus 3emuu +0.000.

Otrmertka 1-oro staxa +0,050, ormerka 2-oro staxa +3,200

Bricora kaxaoro staxa 3,0 M.

B nonepeuHoM paspese 3aHne UMEET IIOCKYIO KPOBITIO, KPOBIISI UMeeT YKIOH i=1-5 °.

ITapameTpsl ceyeHHs1 KOHCTPYKIMIA IPU HcNoIb30BaHnu 6erona B30

Ceuenne kojaoHHEL: 0,55 x 0,55 M, BeicoTa h=3,2 M.

Tokasarenu siapa xecTkocTr: 7 X 8M BbicoTa h=3,2 M mupuHa cren 0,5 M.

Ceuenmue purens: 0,40 x 0,50 m.

IlokasaTesu IUIMTHI MOKPBITHS U epeKpsiTHs: Beicota h=0,2 m.

ITapameTpsl ceyeHHs1 KOHCTPYKLMIA NP HMcNMoab30BaHNU 6eToHa B60

Ceuenue xonoHHbL: 0,50 x 0,50 M, BeIcOTOM h=3,2 M.

IMokasarenu sapa xecTkocTr: 7 X 8M BbicoToi h=3,2 M mupuna cren 0,5 m.

Ceuenue purens: 0,39 x 0,49 m.

INoka3zarenu IIUTHI MOKPBITHS ¥ HepeKpbiTHs: Beicota h=0,18 M.
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

ApMHpOBaHHE BCEX KOHCTPYKLHMH OCTaeTCsl MPEXKHUM, KaK MPUHATO B MPOEKTE HPU HCHOIb30BAHUU
6etona B30 u B60.

Coop Harpy3ok Ha Kapkac

Ha xapkac pnelictByer mnocTosHHas Harpy3ka (COOCTBEHHBIH Bec); KpaTKOBpEMEHHas (CHeromasd,
BETpoBas), ocobast (ceticMuueckasn).

CHeroBas Harpy3ka npussTa 1 Il cHeroBoro paiioHa ¢ KO3 QHUIHEHTOM HaISKHOCTH 1.4.

BerpoBass narpyska mnpunsata i Il BerpoBoro paidiona ¢ kod¢p¢uuueHToM HaaexHoctn 1.4
[CIT 20.13330.2016 Harpy3ku u Bo3zaeicTBus].

CeiicMuueckas Harpyska 3ajaHa ajqropuTMamu mnporpamMmHoro komimwiekca SCAD mis 7 OamioB B
HanpaBieHUIX X, Y, Z. Unucno yuuteiBaeMbIXx (hopMm coOcTBeHHBIX Konebanmii - 30. HampaBnenus neiicTBus
CEHCMHUYIECKOM HArpy3kd B3aMMHO BKIIOYCHBI (HAarpy3ka JA€HCTBYeT TOJNBKO B OJHOM W3 TPEX IPHHATHIX
Harnpasienuii, CIT 14.13330.2018 CTpouTeNnbCTBO B CEHCMHUYECKUX PaliOHAX).

HopmaTuBHbIe 3HAYeHHUs HATPY30K:

CoOCTBeHHBII BeC 3[]aHUsl YYUTHIBAJICS CAMOCTOSTEIBHO [0 MEPE U3MEHEHHUSI KOHCTPYKIMHI B IUIaHE.

Pacuer npomseommics B mporpammuom komiuiekce SCAD Office, B pesymsTaTe pacdera mogydeHbI

CIIeIYIOIIIE TapaMEeTPhI [0 PACXOLy MaTepuara:

Tabnuya 1
Pasnuya ucnons3yemozo mamepuaia npu pasHbix Maprax 6emona
Mapxka 6etona Kononna Purens [lepekpsiTue
Beron M® | Apmarypat | Beroum® | Apmarypat | Beron m® | Apmarypa T
B30 509,10 301,5 814,64 46,2 1593,86 40
B60 420,75 294,38 778,38 46,2 1434,47 32,8
Pasnuia 88,35 7,12 36,26 0 159,38 7,2
Pasauma B % 17,4 % 2% 45 % 0% 10 % 2%

BeiBoa mo pacuery

W3 pacueTa Mbl YBUJIENH, YTO pa3HUIA B OeToHe cocTaBmwia 283,99 M°, a pasHMLA B apMaType cOCTaBMIIA
14,14 1. Tem caMbIM Ha MOJOUIBY (hPYHJAMEHTHON IUIMTHI NpHUJIAraeTcs Harpys3ka IpH HCIIOJIB30BaHUM OETOHA
mapku B30 12,62 1/M?, a npu ucnonb3oBaHun Getona mapku B60 11,42 1/m2. Camas 3arpyskeHHas KOJOHHA B
3mannu ['c;SC  cocpemoToueHHass Harpy3ka Ha MOJOMIBY (YHAAMEHTHOH IUIMTBI B 3TOM MeECTE IIpH

ucnonb3oBaHun 6etoHa mapku B30 158,9 1, a npu ucnons3zoBarnu 6etona mapku B60 141,84 T.
CIIMCOK JIMTEPATYPbI

1. Berorn ynbrpaBbicokux texHonoruit (UHPC) - Gomblie, 4YeM MpPOCTO BBICOKas MPOYHOCTb
(https://cyberleninka.ru/article/n/beton-ultravysokih-tehnologiy-uhpc-bolshe-chem-prosto-vysokaya-
prochnost).

2. Memepun B. PyOpuka: BsicokomnpodHble OETOHbI M JKOW: TeXHOJIOTHH, oOopymoBanue. // JYKypnan

Crpotinpoduis 8-08 18.11.2008. (http://www.tehnobeton.ru/pdf/2012-9-10/9-11).
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VK 693.547;691.535
IOBBIIEHUE MPOYHOCTHBIX MOKA3ATEJIENA HEMEHTHOI'O KAMHSI KOMIUIEKCHBIM
JIEKTPOPHU3ZNYECKHAM BO3JEVICTBUEM HA BOJOIEMEHTHYIO CYCIEH3UIO
I'.A. Henomusmes
Hayunsrit pykoBoautens: npodeccop, n.1.H. M.M. Tutos
HoBocubnpckwii rocyJapCTBEeHHBIA apXUTEKTyPHO-CTPOUTENBHBINA YHUBEPCUTET «CHOCTPHHY
Poccus, r. HoBocubupcek, yi. Jlennnrpaznckas, 113, 630008
E-mail: Georg060593@mail.ru

INCREASING THE STRENGTH INDICATORS OF CEMENT STONE BY COMPLEX ELECTROPHYSICAL IMPACT ON
WATER-CEMENT SUSPENSION
G.A. Nepomnyashchev

Scientific Supervisor: Prof., Dr. M.M. Titov
Novosibirsk State University of Architecture and Building, Russia, Novosibirsk, Leningradskaya, str., 113, 630008
E-mail: Georg060593@mail.ru

Abstract. The article presents the results of a study of the compressive strength of cement stone based on a treated
water-cement suspension. A method and modes of carrying out the activation of a water-cement suspension are
proposed, which make it possible to significantly increase the strength of the resulting cement stone. The results of
experimental studies are presented, which confirm the increase in the compressive strength of the cement stone

obtained on the basis of a water-cement suspension subjected to a complex electrophysical effect.

Beenenne. OnHoM U3 3a1a4 pa3BUTHSA TEXHOJIOTHH M MaTepHAJIOB B CTPOHUTEIBHOM OTpaciy SABISIETCS
CHIDKEHHE CTOMMOCTH CTPOUTENbHON nmpoaykiwn. Ceifdac 60Jb1I0€ pacpoOCTpaHEHNE TOIYIHIN KOHCTPYKIHH,
BBINOJHEHHBIE HAa OCHOBE 0eTOHOB. CHIKEHHE CTOMMOCTH H3TOTOBJICHMS 6CTOHHLIX KOHCprKHI/II\/’I IIO3BOJIUT
3HAYUTENHEHO CHU3UTh CTOMMOCTh CTPOUTEIHHOM NPOAYKIMH B 11estoM. OJTHUMH U3 HAIIPABJICHHUH, ITO3BOJISIONINX
JOCTUTHYTh CHW)KEHHSI CTOMMOCTH W3TOTOBJICHHS M3JICJIUI N3 OETOHA SIBIISETCS COBEPUICHCTBOBAHUE PA3ITMYHBIX
(hM3UKO-MEXaHMYECKUX CBOWCTB, a TAK)KE COKpAIIEHHE CPOKOB MPOMU3BOJICTBA OETOHHBIX paboT. B cBs3u ¢ aTM
ObUTH BBISIBJICHEI HalpaBJICHUA, MO3BOJIAIOMIME BJIUATH Ha BBIJACJIICHHBLIC q)aKTOpI)I. A HUMCHHO, HCCJICAOBAHHC
pas3IMYHbIX MCETOJOB YBCIWNYCHUA AKTHUBHOCTU OCHOBHOI'O BSDKYHICTO B 6CTOHaX n pacTBopax, HEMEHTa,
MO3BOJIIIOIIMX TOBBICHUTH TNPOYHOCTh HAa CXATHE M COKPAaTHTh CPOKHM Habopa TpeOyeMBIX NPOYHOCTHBIX
nokasaresel 6ETOHHBIX KOHCTPYKIIUH.

OCHOBHBIMU HAaIIPABICHUAMU MOBBIIIEHNSI AKTUBHOCTH LIEMEHTOB SIBISIIOTCS:

1. Xwumuueckue (BBEIEHHME pa3IMYHBIX J00ABOK, MHKPOKpPEMHE3EM, 30Jla-yHOCAa, KaMEHHasi M

U3BECTHIKOBAsA MyKa, U IpyTue);

2. Mexannyeckue (YJIbTpa3ByKOBasi, JJIEKTPO, MarHUTHas, TUIa3MEHHasl, BAKyyMHasl, M Ipyrue BUJbI 00paboTKH);

3. KoMOuHIpOBaHHbIE (MEXaHOTEPMHUYECKAs, ITA3MOXUMHUYECKast, AIEKTPOXHUMHYECKAs U IpyrHe 00paboTKm);

Hcnons3oBanue JaHHBIX METOZIOB IMO3BOJIACT MOBBICUTH TPOYHOCTD.

Oco05Iit HHTEpEC BBI3BATIN METOBI NEKTPOPH3NUECKON aKTUBAIINN PA3IIMYHBIX MaTePHAIOB, H3ydaeMbIe

eme B 30-x romax XX Beka JI.A. FOtkunsmM [ 1, 2]. B HacTosmiee BpeMst H3y9eHHEM STHX METOI0B 3aHUMAIINCH B

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa



XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

Tr'Y B.M. Kypen [3], Cemxun Bb.B. [4], B8 TTACY B.H. Cadponos [5], u ap. Bmecte ¢ Tem, Bce BbIle
Ha3BaHHbBIE HCCIIEAOBATENIN HCIIOIb30BAIM OJHO(GAKTOPHOE JIIEKTPOPH3MYECKOE BO3ICHCTBHE HA pa3iIMuHbIE
Marepuanabl ¥ MOTyYeHHbIE MMU BEIMYMHBI NPHUPOCTa KOHEYHOH NMPOYHOCTH, KaK NMPAaBWIO, YKIAIBIBAINCH B
muarazoH 15-35 % Ha BogonemMeHTHBIX cycrieH3usx u 10-30 % na OGeronax.

B cBs131 ¢ H3ydeHHBIMU MaTepHanaMy OblIa ONpeeIcHa OCHOBHAS LIENIb HCCIICAOBAHUSL.

Lenbro MPOBOAMMOTO MICCIEAOBAHUS SIBISIETCS TOTyYEHNE KPATHOTO MOBBIIIEHUS IPOYHOCTHBIX MOKa3aTesel
LIEMEHTHOTO KaMHsI ITyTeM NPUMEHEHUS SNIEKTPO(U3NIECKUX BO3ACHCTBII Ha BOJOLIEMEHTHYIO CYCIIEH3HIO.

B cooTBeTcTBHH C 3asBIEHHOI LENbIO C(HOPMYITUPOBAHBI CIEAYIOIIUE 3a1a4H:

1. HccrnenoBanue pasjiMYHBIX 3JIEKTPO(PU3NUYECKUX BO3JCHCTBHH Ha BOJOLEMEHTHYIO CYCIEH3HIO,
MO3BOJISIOIIHUX TTOBBICHTH TPOYHOCTD IIEMEHTHOT'O KaAMHSL.

2. TlomOop oNTUMAaIHHOTO KOMIICKCA aKTHBAIIMOHHBIX BO3IEHCTBHUI, TIO3BOIIONINH ITOyIUTh KPaTHOE
MOBBIIIEHHE IPOYHOCTHBIX ITOKa3aTeleii IEMEHTHOTO KaMHSI.

3. DKCHEpHMEHTATbHO BBISIBUTh CTENEHb BIMSHHUS BOJOLEMEHTHOTO COOTHOIICHUS CYCIIEH3WHM Ha
KOHEYHYIO NPOYHOCTh B CPAaBHEHMM C KOHTPOJBHBIMH OOpa3llaMH U JaTh INPEIBapUTEIBHOE TEOPETHYECKOe
00BSICHEHHE MTOJTyYCHHBIM Pe3yIbTaTaM.

JKclnepuMeHTAIbHAsA YacTh. Ha OCHOBe M3y4eHHOro Marepuana M IIOCTaBICHHBIX LieJeH, W 3ajad,
ObUTM  BBIOpaHBI TEPCIEKTHBHBIE METOJbl BBIOJHEHUS MEPOIPUSITHN HAlleeHHbIX Ha TOBBILICHHE
MPOYHOCTHBIX IIOKa3aTeNleld LEeMEHTHOro KamHs. Pa3paboTanbsl 71a0OpaTOpHBIC YCTAaHOBKH AKTHBAIMM, Ha
KOTOPBIX OBLIH MPOBEJCHBI 3KCIICPUMEHTANbHBIE HccienoBaHus. [logoOpaH oNTHMAaIbHBIN PEXUM AKTHBALHH.

[Ipennaraemoe KOMIUIEKCHOE 3JEKTPO(PHU3NIECKOE BO3JCHCTBHE COCTOMT M3 TPEX OCHOBHBIX J3TAIllOB
aKTHBAIUN:

1. DnexTpononsapu3anrOHHOE BO3ICHCTBUE;

2. DJeKTpOMMITYJIbCHOE BO3zeiicTBue [6];

3. Vaprpa3BykoBoe Bo3neicTaue [5].

Takol KOMIUIEKC AaKTHBALMOHHBIX MEPONPHUATHH TO3BOJIET JOCTUTHYTh Oojee 3HauYUTEeIHHOTO
TOBBIIIEHHS MIPOYHOCTHBIX MTOKa3aTeel IIEMEHTHOTO KaMHs, YeM NMPUMEHEHNE aKTUBAIMOHHBIX MEPONPHUITHH
0 OT/IEJIHOCTH.

PesyabTaThl. PesynbraThl IpOBEEHHBIX SKCIEPUMEHTAIBHBIX HCCIIEOBAaHWN IOKa3bIBAIOT BEChMa
3HAYUTEIbHBIA IPUPOCT MPOYHOCTHBIX ITOKA3aTelNeil MoIyyaeMoro IIeMEHTHOTO KaMHS Ha OCHOBE 00paboTaHHOM
TPEXCTaJUIHBIM METOZOM BOIOLIEMEHTHO CYyCIIEH3HMHU 110 CPAaBHEHHIO ¢ 00pa3laMu, BBINOJHEHHBIMH HA OCHOBE
He 00pab0TaHHOH CYCIIEH3HU.

Jl1g TepBBIX, TPETHUX M CEABMBIX CYTOK IOKa3aTeIH MPUPOCTa MIPOYHOCTH HA CXKATHE COCTABIIIOT MPH
B/11 0,3 o 60 %, a g B/11 0,5 no 100 %.

3akJrouenne. B pesynbraTe MpoBeJeHHBIX UCCIIEA0BAHNI OBUIN CIETaHBI CIIEIYIOIINE BHIBOIbI:

1. Hcnonb3oBaHKME KOMIUIEKCA HpeIaraeMbIX JIEKTPO(PU3NIECKUX BO3ICHCTBHUI MOBBINIAET IPOYHOCTH
HeMeHTHOro kamHst Ha 63,4-104,2 % 1o cpaBHEHHMIO C KOHTPOJBbHBIMH 00pasnaMu B 3aBuUcUMOcTH oT B/I[ u
CPOKOB BBIICP’KUBAHUSI 00Pa3IIOB.

2. Bnusnue B/I] Ha pe3ynbraThl BechMa 3HAYMTEIbHO M Ipu HUcmojb3oBanuu B/LI 0,5 ynenbHbIit
npupocT mpoyHocTH BeIme 10 30 %, yem mpu mcmons3oBannu B/I] 0,3 B TedyeHHH BCETO HCCIIETOBAHHOTO

[epuo/ia TBEPICHHUS.
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3. OnTuMaybHBIM KOMIUIEKCOM BO3JEHCTBHS SIBISICTCS: DJICKTPONOISIPU3ALMOHHOE, 3JIEKTPOUMITYJILCHOE
U yIIBTPa3BYKOBOE IIEKTPO(YU3NIECKOE BO3ACHCTBHE.

Takum o00pa3oM, Ielb IPOBOAMMOIO HCCIENOBAHMS JIOCTHTHYTA, ITOCKOJBKY YCTAHOBJICHO OBBIIICHHE
MPOYHOCTH LIEMEHTHOTO KaMHS [0 2 pas3, B CICACTBHH IIPUMEHEHNS KOMIIIEKCHOTO MIEKTPO(U3NIECKOr0 BO3ACHCTBHS.

YcranoBieHsl Hanbosiee >PQPEKTHBHBIC BUABI AMEKTPOYU3NICCKAX BO3IACHCTBHI Ha BOJOICMEHTHYIO
CYCIICH3HIO B IOJ00paH ONTHMAIBHBIA PEKIM BO3ICHCTBUS.

B nanbHeiieM He0OX0MMO, BBISIBUTH CTETICHb BIMSTHHSI KOMILIEKCHOTO BO3/IEHCTBHUS HA KOHEUHYIO IPOYHOCTD

HEMCEHTHOI'O KaMHs B BO3pacTe 10 28 CYTOK U Ha TEXHOJIOTUICCKUEC MapaMETPbL BOJIOLICMEHTHOM CYCIICH3H1MU.

CIIMCOK JIMTEPATYPbI

1. IOtkur JL.A. DnekrporuapaBindeckuil d3PGEeKT  ero NpUMEHEHHE B IPOMBINUICHHOCTH. — JIGHWHrpan:
«MamuHocTpoeHue» Jlenunrpaackoe oraenenue, 1986. —253 c.

2. 1OtxuH JI.A. Dnexrporunpasnuueckuii 3pdext. — Jlenunrpan: MAIITN3, 1955. — 55 c.

3. Kypen B.M., Jlobanosa I'.JI., ®umato I'.Il., IOmxkoB A.FO., AxTuBanus LEMEHTHBIX pPaCcTBOPOB
JJIEKTPUUYCCKUMH pa3psaaaMu //DnekTporHast 00pabotka marepuaioB — 2003. — Ne 1. — C. 76-80.

4. Cemxul B.B. Ycor A.®., Kyperr B.JA. OcHOBBI 3JICKTPOUMITYJILCHOTO pa3pyiicHus Matepuanos / [lox. pen.
H.II. Ty3o0B. — CI16: U3a-Bo ®I'YII «Haykay, 1995. - 276 c.

5. Cadponor B.H. Dnexrpodusnueckie TEXHOJIOTHH B MPOU3BOJICTBE CTPOUTEIHHBIX MaTepHANOB. — TOMCK:
Uszn-sBo TTACY, 2014. — 420 c.

6. TIlatent Ne2769495 Pd, MIIK C04B 40/00 (2006.01). Cioco6 akTuBarmu neMeHTHO# cycriersunt / M.M. Tutos,
I'.A. Henomusimes, 1. A. Jopodeesa. 3aseieno 15.04.2021, Omyo6:m. 01.04.2022, bro. Ne 10. — 8 ¢.
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YIK 692.52
MOJIEJIMPOBAHUE ITPOIIECCOB TEILIONEPEJAYM IPU TEILIOBOM OBPABOTKE
BETOHA MOHOJIMTHBIX KOHCTPYKIIUI
K.E. Iletpos, E.B. [Terpos
HayuHslil pykoBOauTENb: JOLEHT, K.T.H., E.B. Ilerpos
ToMckuil rocyapcTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
Poccus, r. Tomck, . Consnas, 2, 634003

E-mail: petrov1818@rambler.ru

MODELING OF HEAT TRANSFER PROCESSES DURING THE HEAT TREATMENT
OF CONCRETE OF MONOLITHIC CONSTRUCTIONS
K.E. Petrov, E.V. Petrov
Scientific Supervisor: Assoc. Prof., Ph.D., E.V. Petrov
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sg., 2, 634003
E-mail: petrovl818@rambler.ru

Abstract. This paper presents a computer simulation of the heat treatment of concrete monolithic structures in
winter conditions. As a result of the performed numerical experiments, the modes of heat treatment of monolithic
structures were obtained.

Beenenue. B nanHOI paboTe MpoBEeICHO KOMIBIOTEPHOE MOJICIIMPOBAHKE IPOrpeBa OETOHA MOHOJIMTHON
KOHCTPYKLIMHU Ha 00BEKTe CTpOUTENhCcTBA «IIpHCTpoeHHass aBTOCTOSHKA K XKHJIOMY AoMy 1o yi. Cubupckast, 84
B I. Tomcke». Jliasi MOJIenMpOBaHHs TEPMOANHAMHUYECKHX IPOIIECCOB TBEPIEHHs OeTOHa ObLia peann3oBaHa
pacdeTHasi MOJIeNIb KOHEUHBIX 3JIEMEHTOB B IIporpaMMHoM komiuiekce Elcut-6.3 Pro.

JKCNepUMeHTAIbHAS YacTh. VCXO/HbIE NaHHBIE U1l MOJICIIUPOBAHHUS:

= Kiacc 6erona — B25;

= JcTOYHUK Teria — IPeloUIril MPOBOI;

=  Vremmmrenb — ISOver.

HavanbHele ycioBus:

= Temmeparypa 6eTonHOM cmecu — +10 °C u +20 °C;

= Temmepatypa okpyxatomieit cpeast — Mmuayc 5 °C; munyc 15 °C u munyc 25 °C;

= CkopocTh BeTpa — 15 M/c (ax = 48 B1/K-m?);

= Hanpsxernue — 65 B.

XapakTepUCTUKa yTEIIUTENs:

=  TemnomnposogHocTs — 0,04 BT/K-™;

»  VnenpHas TemioeMkocTs — 1050 x/kr-K;

» [InotHocTh — 50 Kr/M3;

= Tommmuua 50 MM 1 100 MM

ITpu perennu 3anauu B HajacTpoiike Win Concret mporcxouT pazoueHne KOHCTpyKIuH Ha Onoku (puc.1).
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Puc. 1. Cxema pazdousku koncmpykyuu Ha 610Ku

PesysbraThl. B pesynbrate MoJenupoBaHus TEIIOBOH 00pabOTku OETOHA B IPOrPaMMHOM KOMILIEKCE
Elcut Pro 6butn mony4eHsl pa3in4HbIe TEMIEPaTypHbIE MO B 3aBUCUMOCTH OT TOJIIMHBI yTerumTens (50 MM u
100 mm), Temmeparypsl Geronnoit cmecu tg (10 °C u 20 °C), a Tarke TeMIepaTypbl OKPYKAOLICH Cpembl
tus. (-5 °C; -15 °C u -25 °C).

B nanHOl paboTe mpeACTaBIEHBI pPe3ylbTaThl pacyeTa MOHOJUTHOH KOHCTPYKIMH IIPH TOJNIIUHE
yremmTenss 100 MM, Temmeparypbl OetoHHOH cMmecd tg = 10 °C u TemmepaTypbl OKpYyKalomiel cpembl

tup. =-5°C; -15 °C u -25 °C.

Puc. 2. Pacnpedenenue memnepamyp nocie 46 uacos npoepesa npu typ =-5 C; tg =10 C

Ha puc. 2 npezacraBiieHO pacrpeliesieHne TeMIepaTypHoro mouist rmocie 46 4acoB MporpeBa MOHOJIUTHON

KOHCTPYKIIMH IIPU TeMIIepaType okpyxkatoriei cpensl tup. = -5 °C; ts = 10 °C.
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Puc. 3. Pacnpedenenue memnepamyp nocne 46 uacos npoepesa npu tgp = -5 C; ts=10 C.
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Ha puc. 3 npencraBieHo paclpenelieHue TeMIIepaTypHOro nojs nocie 46 4acoB IPorpeBa MOHOJIMTHON
KOHCTPYKIIMH [IPU TeMIIepaType okpyxatoieit cpeast tup. = -5 °C; ts = 10 °C.

Ha puc. 4 mpexncraBiieHo pacnpeleieHie TeMIIEPaTypHOTo IO mocie 46 4acoB MporpeBa MOHOJIUTHON
KOHCTPYKIIMH [IPU TeMIIepaType okpyxaroieit cpeast tup. = -5 °C; ts = 10 °C.

HpO‘{HOCTB 0eTOHA MOHOJIUTHOM KOHCTPYKIIUU B COOTBETCTBYIOLIUX O110Kax MpEACTAaBJICHBI B Ta6J'II/IIIe 1.

Puc. 4. Pacnpeodenenue memnepamyp nocie 46 uacos npoepesa npu typ =-5 C; t5=10 €

Tabruya 1
IIpounocme 6emona 6 pasnuunvx GIOKAX MOHOIUMHOU KOHCIMPYKYUU
Ne T [pounocts 6eTona nocne
o/ emneparypa{;iagnyu)éﬂom nporpeea, (% ot Rag)
oAy Une), Biok 4 brok 32 Baok 35

1 -5 584 56,4 67,8

2 -15 59,2 57,6 65,2

3 -25 57,2 56,4 61,1

3akiarouenue. [lo pesynbraTaM MOAENUPOBAHUS YCTAHOBJICHO, YTO IPU TEILIOBOH 00paboTke OeToHa
MOHOJIUTHBIX KOHCTPYKIMH C IOMOIIBIO HAarpeBaTelbHBIX IPOBOJOB HMEET MeCTO 0oJjiee paBHOMEPHOE
TEeMIlepaTypHOE IIOJe, YTO BEAET K YBEIWYEHHIO Habopa NPOYHOCTH BceH KOHCTpyKuuH. CpaBHHBas
MOJyYeHHbIE pe3ylbTaThl, MOXHO CJleJlaThb BBIBOA, 4YTO TeMIeparypa M IPOYHOCTb IIOJydEHHas

HETIOCPEACTBEHHO Ha 00BEKTE U B IIpOrpaMMHOM KOMIUIEKCE UMEIOT ONM3KKUE 3HAYCHUS.
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Annomauusn. B 0annot cmamve paccmompena 603MOICHOCMb GUAHUSL 000a6ku Ha ocHose mopgha TMT600 na
CBOLCMEA U CMPYKMypy NeHOOemoHa HeasmoK1agHo20 meepoenus. Beedenue 6 cocmas nenobemonnoli cmecu
0obasku TMT600 nozeonsiem noayuums 0OHOPOOHYIO MEIKONOPUCTIYIO CIPYKMYpPY NeHODemoHa ¢ pamepamu
nop 0,5 mm, mennonpogoonocmsro 0,1 Bm/m °C, mapkou no mopozocmouxocmu F75, kriaccom no npounocmu

nenobemona 0o B2,5 (c coxpanenuem mapxu D700).

Beenenne. Introduction. The combination of a high level of manufacturability, thermal properties,
durability and low cost make non-autoclaved foam concretes a popular building material for creating wall
materials and structures in residential construction. However, the production of cement-based non-autoclave
foam concrete can cause difficulties with quality control and obtaining wall materials with the desired properties
because of the slow initial structure formation and increased shrinkage deformations [1, 2]. One possible way to
improve the quality of foam concrete is to use microporous mineral-organic additives which help to increase the
strength of the material and reduce the average density of cement interstices by influencing hydration, structure
formation and hardening. Dispersed peat can be used as such additives that help regulate the process of structure
formation [3]. A number of works are devoted to the study of peats of the Tomsk region, which show its
functional properties and prospects for use in construction. Tomsk region is one of the richest regions of Russia
in terms of peat deposits. Therefore, the use of peat in the production of various building materials as the main
component of building mixtures or as a basis for obtaining effective additives is promising. The Tomsk State
University of Architecture and Building has developed effective additives on the basis, among which the most
widespread is the additive TMT600 [4-6].

The purpose of the research was to determine the regularities of the effect of the additive TMT600 on the
properties of non-autoclave cured foam concrete.

Research methods. When conducting research to establish the optimal structural and technological
characteristics of foam concrete with a thermally modified additive, the following were used: Portland cement of
the Topkinsky plant CEM | 42,5N (GOST 30515-2020), sand of the Kudrovsky deposit of the Tomsk region
with a fineness modulus of 1,8 (GOST 8736-2014), synthetic Foaming agent Benotekh PB-S
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(GOST 24211-2008), thermally modified additive TMT600, produced by heat treatment of lowland peat from
the Gusevskoye deposit in the Tomsk Region in a reactor with limited air access at temperature of 600 °C,
followed by grinding. The specific surface of the peat additive is 600 m?/kg, the true density is 2170 kg/m?, the
size of dispersed particles is 42+3 pm. The thermally modified additive consists of carbon and organomineral
compounds that provide reinforcing and structuring effects during the hardening of foam concrete cement stone.
Results. Properties of non-autoclaved foam concrete essentially depend on its phase composition and
structure. In its turn, modeling of such structures taking into account phase transformations is the basis for
prediction of material properties and development of a systematic approach to creating foam concrete using
TMT600 additive with specified characteristics. Consequently, the mixing of cement mortar with foams results
in the absorption of air bubbles by cement particles, which in turn forms a shell structure with air pores in the
cured foam concrete. Hydration of cement leads to diffusion of Ca ions into the enveloped liquid medium
between cement particles. In this case, the cement absorbs the foaming agent, and Ca ions, deposited at the
gas-liquid interface, prevent the migration of ions to the surface of contact with the air atmosphere.

The formation of the non-autoclave curing structure is illustrated in fig. 1.

Cement paste
@'B@f}@
@ o !
% 2
©
Caa®
Fresh foam concrete slurry
Foam solution
S -~
5 0 00
XCT reconstructions R Frea O O O O
of foam concrete structure R R Harden foam concrete
a)
Cement paste
0°%0,
9 ©
© o
o o
Cop®
Fresh foam concrete slurry
Foam solution
: CRCNCNC)
XCT reconstructions O O O O
of foam concrete structure Harden foam concrete

Fig. 1. The formation of the structure of non-autoclaved foam concrete: foam concrete (a),
foam concrete with TMT600 additive (b)

One of the main visually noticeable signs of the quality of foam concrete improved by the addition of

TMT600 is the more uniform structure of the samples, where the pores fill the entire space evenly. In those foam

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa

73



74

XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

concrete samples without the additive, the pores are chaotically arranged, which can compromise the integrity of
the interstitial spaces and lead to the need for additional thermal insulation materials in the wall structures.

The physical and mechanical properties of the foam concrete at 28 days of age with the addition of
TMT600 were as follows: average density grade — D700; compressive strength class — B2,5; coefficient of
thermal conductivity in dry state — 0.10 W/m'°C; frost resistance grade — F75; water absorption by weight —
34,5 %; average density — 633 kg/m?3; average strength — 3,58 MPa; drying shrinkage — 1,7 mm/m.

The results of the research have shown that the developed modified foam concrete meets the modern
technical requirements for walls. The results of the research show that the developed modified foam concrete
meets the modern technical requirements for wall materials. The modified foam concrete with additive TMT600
with grade of average density D700 while providing the required strength has a reduced coefficient of thermal
conductivity, shrinkage during drying and increased frost resistance.

Conclusion. The introduction of the additive into the mixture provides the formation of foam concrete
with a uniform fine-porous structure with a pores' size of 0,5 mm, which leads to a decrease in thermal
conductivity by 34,8 % (0,1 W/cm-C) while maintaining the medium density grade D700. In addition, the frost
resistance class of the foam concrete is increased to F75 while maintaining the strength class B2,5.

The research was financially supported by the Ministry of Education and Science of the Russian
Federation, project FEMN-2022-0001.

CIIUCOK JIMTEPATYPBI

1. Prishchepa, I.A., Mostovshchikov, A.V., Sarkisov, Y.S. (2023). Modification of non-autoclaved foam
concrete with peat additive TMT600. Bulletin of the Tomsk Polytechnic University. Geo Assets
Engineering, vol. 334, no. 1, pp. 177-186. DOI 10.18799/24131830/2023/1/3839.

2. Kudyakov, A.l., Prischepa, I.A., Osipov, S.P. (2022). Non-autoclaved cement foam concrete with thermal
modified peat additive. Stroitel'nye Materialy [Construction Materials], no. 1-2, pp. 40-49.

3. Kudyakov, A.l., Alferova, L.K., Feshchenko, Yu.P., Kuznetsov N.A. (1997). Modified non-firing granular
material based on lowland peat. Construction, no. 11, pp. 37-40.

4. Kopanitsa, N. 0., Kudyakov, A. I., Kovaleva, M. A. Teploizolyatsionnye torfodrevesnye stroitel'nye
materialy [Thermal insulation peat-wood building materials]. Tomsk: STT, 2009. Pp. 183-184.

5. Kudyakov A.l., Kopanitsa N.O., Kasatkina A.V., Prischepa I.A., Sarkisov J.S. Foam concrete of increased
strength with the thermomodified peat additives // IOP Conference Series: Materials Science and
Engineering. Advanced Materials in Construction and Engineering. / "International Scientific Conference of
Young Scientists: Advanced Materials in Construction and Engineering, TSUAB 2014" 2015. — P. 012012.

6. Osipov, S.P., Prishchepa, I.A., Kudyakov, A.l., Batranin, A.V., Osipov, O.S. (2018). Computer tomography
of foam concrete. Systems. Methods. Technologies, vol. 38, no. 2, pp. 146-152.

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa



XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

YK 669.24°783:539.389.1
HCCJEAOBAHUE BJIUSITHUS BHEIIHEM CPE/Ibl HA ®U3UKO-MEXAHUYECKHUE
XAPAKTEPUCTHUKHU BETOHHBIX OBPA3IOB
K.A. TTpsnkoBa, 11./1. Buepammnnii, C.K. MenpIon
Hayunsrit pykoBomuTens: noueHT, k.T.H. C.B. KopoOkxos
Tomckuii 'ocynapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBI YHUBEPCUTET,
Poccus, r. Tomck, . Consnas, 2, 634003

E-mail: menshovsergeil503@mail.ru

LABORATORY STUDIES OF CONCRETE HEATING USING LIQUID HEAT CARRIER
K.A. Piankova, D.D. Vcherasnii, S.K. Menshov
Scientific Supervisor: Assoc. Prof., PhD., S.V. Korobkov
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sg., 2, 634003
E-mail: menshovsergeil503@mail.ru

Abstract. To verify and confirm the theoretical data on the influence of the external environment on the physical
and mechanical characteristics of concrete samples in hardening in various environments with different
temperatures, experimental studies were conducted using a liquid coolant in laboratory conditions.
Experimental studies were conducted in the laboratory of the executive Department of the Research Institute
"Technology of Construction Production™ of TSUAB.

Beenenne. Ha cerogusmHuii eHbh 00BEM NPOU3BOACTBA CTPOHUTEIBHBIX PAabOT C HCIONb30BaHHEM
OeroHa BeiMK. JlaHHBINH CHIOCOO BO3BENEHHMS 3[[aHUIl M COOPYKEHHH SIBJIETCS HauOoJyiee MPOrPeCCHBHBIM, YTO
TpeOyeT MOCTOSHHBIX HAOII0ACHUIT 3a TOBEeICHHEM OETOHA B PA3IUYHBIX YCIOBHUSX, C LGB0 Pa3pabOTKH HOBBIX
METOZOB, JUIA TIONYYCHHUS CBEPXIPOYHBIX OCTOHHBIX CMeCel, KOTOpHIE B CBOK OYEpeOb YBEIMYAT
JIOJITOBEYHOCTHIO BO3BOJAMMBIX 3[IAHUHA M COOPYKCHHM, a TAKXKE Kelle300eTOHHBIX u3aenuid. [lomyueHne HOBBIX
Oonee MPOYHBIX OETOHOB MOBIEKYT 3a COOOM COKpaIleHHsl TPYyJ03aTpaTr, 4YTO €CTh COKPAIICHHE CMETHOM
croumoctu [1-3].

JKcnepuMeHTAIbHAsA YacThb. [l MonenupoBaHHS paboOTHl OETOHa B PAa3iIMYHBIX CpeJax co3AaHa
JKCIICpUMCHTANbHAS yCTAaHOBKA, WMHUTHpPYIOMIas MOHOJHTHYI Oanky c¢ mmuHOH 350 MM W TONEpevYHBIM
cedenneM 70x70 mMm. YcTaHOBKa IpeACTaBiIsLeT cO00H AEPEeBSHHYIO ONalyOKy M3 OOpe3HOM NOCKH TOJIIMHOM
40 mm. C oIHOW CTOPOHBI, OMaayOKa 3aTOPI[OBaHA META/UIMYECKOM IUIACTHHOW TOJIIMHON 2 MM, a C APYroi
IUTAaCTHHA ¢ HarpeBareneM. J[isl coXpaHEHHMS Biarm B Teile OETOHA, a TakXKe A COXPAHEHUS HCXOIHBIX
pa3mMepoB omasryOKW, €e YacTH 3aBepHYTH B INOJMATHICH. B KauecTBe 3amoiHMTENs OeToHa OB HPUHSAT
MEJIKO3EPHUCTBIM MECcOoK, BsKyulee — LeMeHT Mmapku M400, Boga. IlonmydenHnass cmech yKiaiblBajach B
onasyOKy ¢ TOCIEAyIoIUM YIUIOTHeHHeM. Ha crenmyromeM 3Tame YIUIOTHEHHas CMeCh C  OHalTyOKoOM
MOMeIIajach B 3apaHee CO3/IaHHYIO SKCIEPUMEHTAIbHYIO KaMepy. DKCIepHUMEHTaNbHas KaMepa MpeicTaBiseT
c000i1 ycTaHOBKY, B KOTOPOW pacroIoKeHbI /1Ba motoca. C OJTHOM CTOPOHBI MOJTIOCA ISHCTBYET OTPHIIaTEIbHAS
TeMIeparypa, ¢ Apyroi monoxxkutenbHas. OTpUIaTenbHas TeMnepaTypa MOCTYIaeT OT XOJIOAMIBHOW KaMephl U

OITyCKaeTCda A0 ('40 OC), C JApyroro IMmoJjJroca HNpOUCXOAUT MNPOLCCC BLIACICHHA TCIUIOTBI OT HaArpeBaTeis,
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3aKPCIUICHHOTO Ha TOPIIEBOM MeTalMYeckod IuiactuHe. Jlins moirydeHuss OETOHHBIX 00pa3Il0B—KyOHKOB
NPSMOYTOJIGHBIA YYaCTOK Pa3/ieliecH Ha 5 dYacTeld ¢ MOMOIIBI0 arpOBOJIOKHA W3 TPOMWICHA, Yepe3 KOTOpOe
npoxoauT Biara. OOpasipl BBACPKHUBAIUCH B KaMepe B TEYCHHH § YacoB, K KOHIYy O3KCIEPUMEHTa
MOJIOXKHUTEIBbHAS TEMIIEpaTypa MepBoro kyomnka cocrasisuia +70 °C, a y moclIeHero TeMmnepaTypa OmyCTHiIach
mo -3 °C. Hdanee o0pasmbsl HAXOIMINCH B OTKIFOYCHHOW Kamepe 24 daca, TOCJIe Yero OINpenelisuInch (pu3uKo-
MEXaHUYECKHe CBOWCTBA: IUIOTHOCTh, IMOPUCTOCTh, MPOYHOCTh. OMpeAenuB CBOHCTBA B CYXOM COCTOSIHUH,
TOTOBbIE 00pa3ibl HEOOXOAMMO MOMECHUTh B BOJHYIO Cpely Ui CpaBHEHHUs mokaszareneil. Takum oOpaszom,

Macca 00pa3IoB B CyXOM U YBI&KHEHHOM COCTOSIHHUU IIpecTaBiIeHa B Ta0m. 1.

Tabruya 1

Macca 6emonnbix 006pasyos-KyoUK08 8 CYXOM U YBIANCHEHHOM COCMOSIHUU

Ne ob6pasma Meyx, KT Mygq, KT npupocT %
1 0,84 0,850 1,17
2 0,84 0,855 1,75
3 0,83 0,845 1,77
4 0,83 0,845 1,77
5 0,705 0,715 1,39

W3 Ttabm. 1 BUIHO, YTO HAOJIONAETCSl YBENMYEHHE Macchl 00pa3lloB—KyOMKOB, a 3TO 3HAYMT, 4YTO
3aTBepAeBIINe 00pa3lbl-KyOMKH NPOJOIDKAIOT BIMTHIBATH BJIAry NPU HAXOXKJAEHMHM B BojaHOW cpene. Ilo
MPEICTaBJIEHHBIM JaHHBIM MBI ONIPEIessieM MIOPUCTOCTh 00pasioB (Tadi. 2). J{is 3Toro Heo6X0JMMO BBIYHCIIHTE

CPCAHIOIO IIIOTHOCTH o6pa3u013 B CYXOM U YBJIA)KHCHHOM COCTOSIHHU.

Tabnuya 2
ITopucmocms 06pasy0s 6 CYXoM U YEIANCHEHHOM COCHOSHULL
o 6;\rag3ua Meyx, KT Myz, KT vV, m® Peyx.» KI/M® Py, KT/M3 HOPH;OTOCTB’
1 0,84 0,85 0,49 1,714285714 1,734693878 | 1,176470588
2 0,84 0,855 0,49 1,714285714 1,744897959 | 1,754385965
3 0,83 0,845 0,49 1,693877551 1,724489796 | 1,775147929
4 0,83 0,845 0,49 1,693877551 1,724489796 | 1,775147929
5 0,705 0,715 0,49 1,43877551 1,459183673 | 1,398601399

W3 tabn. 2 MOXHO cenaTh BBIBOJ, YTO MOPHCTOCTH 00pas3moB pacter. M3 3TOro ciemyer, 4to 4em
GoJtbIIIe BIAYKHOCTB CPEJIbl, TEM OOJIbIIE TPOLIEHT TOPHCTOCTH.

CrenyromuM IaroM sBJSIeTCSl MCIBITAaHWE OETOHHBIX 00pa3loB Ha cxarue depe3 7 M 14 cyTok Ha
ucneitTarensHor Mamuae MI1-1250M-aBto. [lomyueHHble TpaguKu UCTIBITAHWN HA 7 CYTKH NPEICTaBIICHBI Ha
puc.l (a-6). Pesynbrars! ucnbiTanuii Ha 14 cyTku mpeactasienst Ha puc/ 2 (a-0).

O06paboTaHHbIe PE3yJIBTATH 110 UCTIBITAHUAM Ha CXKaTHe MPEACTaBIIeHbI B Ta0. 3—4.

Tabauya 3

Pesynomamol ucneimanuii 06pazyo8-KkyouKos na cocamue yepes 7 Cymox

Ne o6pasua t, °C R, MIla Fmax, KH
3 +5 15,6 90,2
4 +50 30,9 178,0
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Puc. 1. Pesynomamul ucnvimanus bemonHbIx 00pazyos-KyouKos Ha cocamue nocie 7cymok Gbl0epIuCUBAHUL:

a) — obpazey naxoouncsa npu memnepamype +5 C; 6) — obpazey naxoounca npu memnepamype +50 C

Puc. 2. Pesynomamul ucnvimanus Gemonnvix 06pasyos-kyourkos na cocamue nocie 14 cymok gvioepoicusanusi:

a) — obpasey naxoouncs npu memnepamype +70 °C; 6) — obpasey naxoouncs npu memnepamype -3 C

Tabauya 4
Peszyromamer ucnsimanuii 0opazyos-kyoukos na cocamue uepes 14 cymox
Ne o6pasma t, °C R, MIla Fmax, KH
1 +70 36,4 210,1
5 -3 24,7 122,3

AHanu3uMpylo TOJyYeHHbIE JaHHbIE, MOXHO CKa3aTh, 4YTO OCTOHHBIE O00pa3lbI-KyOUKH, KOTOpBIE
HaXOAMJINCh B 30HE moBbImeHHONH Temmeparypsl (+70 °C, +50 °C) ummeror HamOOJBHIYIO IPOYHOCTH IO
CPaBHEHHIO C JIPYTHMMH, IPH 3TOM OCTOHHBIM 0Opa3sen He MOJIydHil pa3pylieHus U aedopMaluy B IIpolrecce
TBEpACHHs, OTO O3HA4YaeT, 4TO BOJA HE HCHapsieTcs B Telle OETOHA NPU MAKCHMAJIBHO IOJOXUTEIbHBIX
TeMIepaTypax.

3akiaoueHne. B pesynbraTe NPOBEJECHHBIX HCCIEIOBAHMH, pa3pabOTaHHAass U HKCIECPHMEHTAIBHO
uccie/oBaHHas (U3MUYecKas MOJENb MOATBEPXkJIAeT BIMSIHUE TEMIEpaTypbl OKpYXKamolled cpelpl Ha
(opMupoBaHUE CTPYKTYpHI B Tesie OeToHa. UeM BhIlIe MOKa3aTedb TEMIIEPATyphl, B KOTOPOH oOpasel HauYMHaeT
CTPYKTYpPHPOBAaThCSl B €AMHOE Menoe, TeM OoJblie ero npodHocTb. CliefoBaTeNbHO, MPOMCXOIUT Habop
MPOYHOCTH B KOPOTKHE CPOKH, YTO JaeT BO3MOXKHOCTH IPHKJIAbIBaTh 3HAYMTEIbHBIE HArpy3kd Ha JIIOObIe
KOHCTPYKLIMH, B CIICJICTBHE KOPPEKTHPOBKHM IPOW3BOJICTBA pabOT B 3UMHEE BpeMs. DTO JacT COKpalleHHe
CPOKOB CTPOHTEIBCTBA.
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Abstract. The state of the housing stock of Russia is currently one of the primary problems. In many regions of
Russia, a high proportion of the housing stock is in dilapidated and disrepair. Modernization and repair of the
housing stock are the most important tasks of managing residential apartment buildings, since the condition of
housing affects the level and quality of life of the population. In modern conditions, part of the housing stock of
Russia still does not meet modern indicators of living comfort and quality of life, and in some cases even sanitary
requirements. The need to renovate the process of reproduction of the housing stock and improve the quality of

housing and communal services provided is quite relevant in modern conditions.

Beenenne. lccnemoBaHue SKCIUTYaTalldOHHOW HAJEKHOCTH COCTOSIHHS OJKHJIMIIHOTO (GOHIA B
COBPEMEHHBIX YCIOBHSIX 3aHUMAET BEYyIee MECTO.

HanmexxHocTh KWIMIIHOTO (OHIA HA COBPEMEHHOM JTalle pa3BHUTHUS SKOHOMHUKH CTPAHbBI SIBISIETCS
rapaHTOM COXPAaHHOCTH OCHOBHBIX (DOHJIOB, IPEIOTBPAIICHHE UX MPEKAECBPEMEHHOTO BBIX0/IA U3 IKCILTyaTAIUH
" CHOCa, yJ'Iy‘H_HeHI/ISI HOTpe6I/ITeJ'H)CKI/IX KayCCTB, IMOBBLIIICHUSA KOM(bOpTHOCTH HpO)KI/IBaHI/Iﬂ, COOTBeTCTByIOHIeﬁ
BO3pOCLHI/IM HOpMaTI/IBHBIM Tpe6OBaHI/IHM JKU3HCACATCIBHOCTHU rpa)K/:[aH.

O6’I)EM HpOBO)II/IMI)IX I/ICCHC}IOBaHI/Iﬁ yBeJ'II/I‘II/IBaeTCH C KaXIbIM TOAOM MH3-3a (bI/ISI/I'-IeCKOI‘O u MOpaJ'H)HOI‘O
M3HOCA, PEKOHCTPYKIUH JKWIbIX 37aHui. OCOOCHHO Ba)KHO MPOBEACHUE OOCICIOBAHMI IMOCIEC TEXHOTCHHBIX H
TPUPOIHBIX BO3ICHCTBUI (IOXKApBL, 3eMIICTPSICCHUS M T. II.), YTO YacTO CBS3aHO C M3MCHCHHEM JCHUCTBYIOIINX
Harpy30K ¥ KOHCTPYKTHBHBIX CXEM, a TAKKe C HEOOXOMMOCTBIO y4eTa COBPEMEHHBIX HOPM IPOCKTUPOBAHUS 3IaHHUH.

B macrosimee BpeMs HEOOXOIMMO MOJAEPKUBATh U IMOBBIINIATH KaYECTBO JKHJIHMIIHOTO (OoHAA ITyTeM
MPOBEICHUS TEKYIUX, KAITUTATEHBIX PEMOHTOB, MOJICPHU3ALINHU U PEKOHCTPYKIIUH, B TOM YHUCIIE IEPECEICHUS U3
aBapUITHOTO KUIUIIHOTO (HOH/IA.

AHaJ'II/I3 COBpeMeHHOFO COCTOAHUA KOHHCHTyaﬂBHBIX OCHOB BKCHHyaTaHI/II/I O6'beKTOB HCABMXNMOCTH, a

TaKXKC TeH}IeHHI/H\/'I B CTPOUTCIBHOM KOMIUIEKCE B IICJIOM, OOKa3bIBACT HCO6XO)II/IMOCTI) U HEMHUHYEMOCTH
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

TpaHcopmManmu KpuTepueB M TnoKasarenedl 3(P(EeKTHBHOCTH NPUHMMAEMBIX PpEIICHUH HCCle0BaHUs
IKCILTYaTAMOHHOI HAJICKHOCTH XKHUIUIIHOTO hoHa [1].

JKcnepuMeHTaIbHasi 4YacTh. Ha TeppuTopmm pecmyONIuKH pacroiiokeHo 2879 MHOTOKBapTHPHBIX
moMoB. B meprmox 2022 roma oOcnemoBaHbl IBYX3Ta)KHBIE MHOTOKBAapTHPHBIC JI0Ma B OpPYCOBOM HCIIONHEHHH
«bapakm». Ha Tepputopun pecryOauKi B TPHHAAIATH MYHHIUIAIEHEIX 00pa30BaHIAIX PACIIONOKEHO 668 Taknx
MHOTOKBapTHPHBIX 10MOB (23,2 %). T'ox mocrpoiiku Bapsupyercst ¢ 1935 roma mo 1968 romos [2].

VYcranosneno, uro ¢ 2007 no 2021 rox opraHaMu MECTHOTO caMOYTIpaBieHusl U3 668 MHOTMOKBAPTUPHBIX
JIOMOB MPH3HAHO aBAPUIHBIME U MOAJIEKAIIMMH cHOCy 110 MHOTOKBapTUPHBIX 10MOB [3].

B aBapuifHBIX ToMax B TEXHUYECKUX 3aKITIOYEHUSIX CIIEIMATN3UPOBAHHBIX OpraHu3aluil 3auKCHpOBaHbI
THUIIOBBIC HApYIICHUS: CTPOUTEIBCTBO OCYIIECTBILUIOCH 03 yueTa TpeOOBaHHM, MIPEABABIAEMBIM K 3IaHUSM, B
YCIOBHUSIX CEHCMUYECKOH OmacHOCTH 7 OayuioB, NPOTHWBaHWE HIDKHUX BEHIOB, HedopMmanus HECYIIUX CTEH,
HEHCIPaBHOCTh JICPEBSIHHBIX JIECTHUYHBIX MapIied, B KyXHAX OTCYTCTBYIOT BEHTWIAIIMOHHBIC KaHAJBI IS
o0ecIieueHNs] €CTECTBCHHON BBITSDKHOM BEHTWIALMH, HECOOTBETCTBHE IUIOMAANM KYXHH, YKJIOH IIOJIOB OT
BHYTPEHHHUX CTEH U T.A. [Ipy npoBeieHNH TeIIOTEXHUUECKUX pacueTOB KOHCTPYKIIMH CTEH U TMTOTOJIKOB TEILIOBAst
3anuTa He oOecreueHa, 3HaYUTeNIbHO HU)KE HOPMAaTUBHOTO 3HAUCHHSI.

[Tpu oOcinenoBaHNE TEXHHMYECKOTO COCTOSIHHSI OCTAIBHBIX 558 MHOTOKBapTHPHBIX J0Ma, HENMPHU3HAHHBIX
aBapUIHBIMU, BBISBJICHO, YTO BBIIICyKa3aHHbIC HAPYLICHHs WICHTUYHBI, B TOM YHUCJIE IO/ MOCTPOMKU NPEBbILIACT
HOPMAaTHBHBIA CpoK ciayk0bl 50 mer [4]. 3a Becb CpOK CIyXOBI MHOTOKBAPTHPHBIC IOMa IOJDKHBI IPONTH
3 KanuTaNbHBIX PeMOHTA (MH)XEHEPHBIX KOMMYHHKAIHH, yTeIuleHne (acaloB, pEMOHTA MepPeKphITHii u T.1.) [5, 6].

IIpu npoBeaeHnN 00CIEIOBAHUS TEXHUUECKOTO COCTOSHHUS NCCIIEAYEMbIX 00BEKTOB 538 MHOTOKBapTHPHBIX
JIOMa MOYKHO OTHECTH K OTPaHHYEHHO-Pab0TOCIOCOOHOMY COCTOSTHMIO, 20 MHOTOKBapTHPHBIX IOMOB K aBapUHHOMY
coctostHMIO. Taroke n3 538 MHOTOKBapTHPHBIX JOMOB: 205 BKIIOUSHBI B MIPOTPaMMy 10 KallUTAIbHOMY PEMOHTY,
333 He BK/IIOYEHBI B IPOTPAMMY TI0 KAITUTATLHOMY PEMOHTY.

PesyabTaThl. BpIiBIeHO, YTO B HacTosimiee BpeMs Kak Ha (eaepasbHOM, PETHOHANBHOM WIIN
MYHHUIUIAJIHHOM YPOBHE OTCYTCTBYET €JUHBIM MEXaHH3M IO CO3JaHMIO MOCTOSHHO JEHCTBYIOIIEH CHCTEMBI
PEHOBAIMH JKIJTUITHOTO (POH/IA IEPEBIHHBIX JOMOB «0apakoBy». B psie MyHHIIMIIANBEHBIX 00pa3oBaHUi «OapaKi»
BKJIIOUEHBI B IIPOrpaMMy MO KamuTaibHOMY peMoHTy. [Ipn (opmupoBaHMM mporpamMMbl IO KamnuTaIbHOMY
PEMOHTY aJIpeCHBIN CIMCOK MHOTOKBAPTHPHBIX JIOMOB (hOPMHUPOBAJICS KAXK/BIM MYHUINTIAIBHBIM 00pa30BaHUEM
MHIUBU]YalIbHO, 6€3 eIMHOOOPa3HOTO MOAX0Aa.

Kak nmpumep, B AByX MyHHIIUTIAIBHBIX 00pa3zoBanusx B meproa ¢ 2019 mo 2021 rox B 3-x MK]I npou3BeicHbI
Pacxo/ipl 1Mo KanuTalbHOMY PEMOHTY MIPOEKTHO-CMETHOM TOKYMEHTAIMH, HHKEHEPHBIX KOMMYHHKAIMHA 1 KPOBIIH.
OpHaKO MO0 UCTEYECHUH T0/1a YKa3aHHBIE IOMa MYHUIUITAIUTETAMU IPU3HAHBI aBapUHHBIMH.

Bropoii npumep, mecTs MHOTOKBapTHPHBIX IOMOB B JIByX MYHHIUIIAIEHBIX 00Pa30BaHUSIX OJTHOBPEMEHHO
YHCIIWINCH B IPOrPaMMe KalMTaIbHOT'O PEMOHTA U B PEECTPE aBApPUHHOTO JKHIIBSL.

VkazaHHOE  CBHJAETENbCTBYET, O HEHAJJIEXKAlleM MOHHTOPHHIE  TEXHMYECKOTO  COCTOSHUS
MHOTOKBAapTUPHBIX JIOMOB, B TOM YHCJIe IIPU (POPMHUPOBAHUH KPATKOCPOYHOTO IIaHA KAITUTAIEHOTO PEMOHTA H
Hea(peKTHBHOTO B3aNMOICHCTBHS BCEX YIaCTHUKOB IIpoIiecca.

3akmaiouenue. Ilo pesympraTaM MOXXHO CKa3aTh, YTO HCCICIOBAHHWIO TEXHHUYECKOTO COCTOSHUS

KITAITHOTO (DOH/IA JEPEBIHHBIX TOMOB «0apakoB» yAenseTcs He B MOJIHON Mepe. C KaXIbIM TOJ0M MOPaTbHBII
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1 (U3UYECKUI M3HOC AAaHHBIX TOMOB BO3PAaCTaeT, YTO HEraTHBHO BIMSET HA HKCIUTyaTalMOHHYIO Ha/IeKHOCTb
KOHCTPYKTHUBHBIX 3JIEMEHTOB.

HeobxoaumMo yduecTs, 9TO O BCEM MyHUIUMIAIBEHBIM 00pa30BaHMsIM MHOTOKBapTHUpPHBIE IoMa «0apakm» He
Y4JacTBYIOT B IIPOrpaMMax, B TOM 4ucie B CTpaTerusix COnuaIbHO-9KOHOMHIECKOTO Pa3BUTHSI HOBBIX TEPPUTOPHH,
npeoOpa30BaHNe ¥ MOACPHU3AIMS CIIOKUBIICHCS 3aCTPOHKH MyHHUITUIIATBHBIX 00pa3oBaHUI.

I[To moemy rmyOokoMy YOEKIEHHIO, HEOOXOAWMO pa3pabaTHIBaTh IMPOTPAMMEI 110 KOMIDIEKCHOMY
Pa3BUTHIO TEPPUTOPUIl C ydyacTHeM (heiepabHOTO U pernoHaisHoro (uHancupoBanus. Co3aBaTh MOCTOSHHO
JICUCTBYIOIYIO CHCTEMY PEHOBAIMHU KWIIMIHOTO (oHa. B TOM 4ncie B paMKax MeXBEJIOMCTBEHHBIX KOMUCCHI
NpU3HABaTh MHOTOKBapTHPHbIE J0Ma, B ycraHoBleHHOM llpaBurenbcTBoM Poccuiickoit ®@enepannu mopsiake
aBapUHHBIME W TIOUISKAIMUMH CHOCY W YAEIATh 0Co00€ BHMMAaHHME MHOTOKBAapTHPHBIM IOMaM, CHOC H
PEKOHCTPYKINS KOTOPBIX IUIAHMPYIOTCS HAa OCHOBAHUH AaIPECHBIX NPOTPAMM II0 CHOCY U PEKOHCTPYKIUH

MHOTOKBapTHUPHBIX JOMOB, YTBCPIKACHHBIX B COOTBETCTBUU C >KI/IJ'II/IH.[HI>IM KoaekcoMm Poccmiickoit (I)C,E[CpaHI/II/I.
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HNCCIEJOBAHUME ACINIEKTOB TEIIVIOOHEPTO®®EKTUBHOCTHA 3ﬂAHI/II71 HA NIPUMEPE
MHOTOKBAPTUPHOM KNUJION 3ACTPOMKH B PAMKAX DKOJIOTMYECKH BE3ONMMACHOM

U KOM®OPTHOM 'OPOJCKOM CPEJbI
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INVESTIGATION OF ASPECTS OF HEAT AND ENERGY EFFICIENCY OF BUILDINGS
ON THE EXAMPLE OF MULTI-APARTMENT RESIDENTIAL DEVELOPMENT WITHIN
THE FRAMEWORK OF AN ENVIRONMENTALLY SAFE AND COMFORTABLE
URBAN ENVIRONMENT
G.P. Strukov
Scientific Supervisor: Prof., Dr., E.A. Babushkina
Khakass Technical Institute by Siberian Federal University, Russia, Abakan, Shchetinkina str., 27, 655017
E-mail: gosha200010@mail.ru

Abstract. In this study, it was revealed whether the modern development of the city of Abakan complies with the
norms and rules. According to the results of the study, the most problematic places and ways to solve them have
been identified

Beenenne. [Ipuasrteiii B8 2009 rony Denepanpueni 3akoH Ne 261-03 "OO6 3HeprocOepexeHHH U O
MOBBIIICHUH dHEPreTHIecKoit addexruBHOCTH" [1] OCHOBHOI CBOEH 3amaueil Ompeenui yBEIHUCHHE YPOBHSI
sHeprocOepexxeHus B IKWIMIIHOM (OHIE U yKa3ajd TpeOOBaHHMS O TPOBEISCHHH MEPONIPHUITHI 110
9HEProcOepex EeHNI0 U MOBBIIICHUIO dHEPreTHIecKoi 3(h(heKTHBHOCTH MHOTOKBapTHUPHOTrO Aoma. g pemreHns
npobjeM TOHIDKEHUS SHEPromoTpedieHns B IEPBYIO OdYepenb CleAyeT 3HaTh MNPaKTHYECKOe COCTOSHHE
MHOTOKBApPTUPHBIX JOMOB, MX COOTBETCTBHE IIPOCKTHBIM TpPEOOBAaHMSM M BBITIOJIHEHHE WHCTPYKTHBHBIX
YKa3aHUH 10 SHEProcOEpPEeKEHUIO OTPaXKMAIOIUX KOHCTPYKTUBHBIX OJJIEMEHTOB, a TakKe HWHXECHEPHOTO
000pyIOBaHUSI HKCILTYaTHPYEMBIX MHOTOKBAPTHPHBIX JJOMOB.

B ropone AbGakane B OTONWTENBHBINH Nepuo] HaOIIOHAaeTCs OYEHb BBICOKMH YPOBEHB 3arpsi3HEHHS
BO37lyXa. XOTsI B TeueHue 6 neT u Habmonaercs: cHmwkenue [1/IK mo MHOrMM KOMITOHEHTaM, 3TH 3HAYCHUS eme
OYeHb JTAJIEKH OT HOPMATUBHBIX. BoJbIIas 9acTh 3arpsi3HEHNS MPUXOANTCS Ha IPOAYKTHI TOPEHUS OT OTOIUICHUS
YaCTHOTO CEKTOpa, KOTOPHIE SBISIOTCS TJIABHBIMU HCTOUYHUKAMH 3arpsI3HEHNS BO3IYIIHOM CpeIbl PEeCIyOIUuKH B
3uMHUH 1ieproj. CHWKEHHE BBIOPOCOB OT TNPOAYKTOB CTOPAaHUs TOIUIMBA — OJHA W3 TJIABHBIX 3a4ad s
YIY4IIEHUS SKOJIOTHYeCKOW 00CTaHOBKH PECITYOIHKH.

JKcnepuMeHTAIbHAsT 4YacTh. [ pemieHuss JaHHOW NpoOJieMbl HEOOXOJMMO YMEHBIIUTH O0BEM
C)KMFaeMOro yrili Juii OTOIUIEHUS 3[JaHMA M COOPYXKEHHH dYacTHOro cekropa. OCHOBHBIM pELICHHEM JUIs

yperyJIupoBaHus JaHHOW MpoOJIeMbl Ha TEPPUTOpPUH T. AbakaHa OylIeT NpHUMEHEHHE JHEprocOeperaroniux
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TexHosorui. KiroueBbIMH TpeOOBaHMSMU BBICTYNAIOT YMEHBLIEHHE TEIUIOBBIX ITOTEPh 3/IaHUH M COOPY)KEHHH
MOCPEJICTBOM OTPa)JAIOIIUX KOHCTPYKIMM, COKpAIlleHHEe pacxoja 3JEKTPO3IHEPTHH, CHIDKEHHE NMOTpeOIeHus
TEIJIOTHl CHUCTEMBI OTOIUICHWS. OTH BBIIIE MEPEUHCICHHbIE TPeOOBAHMS OPHUEHTHUPOBAHBI HA YMEHBIICHHE
(hMHAHCOBBIX 3aTpaT IPH HCIIONB30BAHUN SHEPIETUUECKHX PECYpPCOB. Pe3ympTaTr mocTuraercsi TAKUMH OCHOBHBIMHU
crocobaMy, Kak yTEIUICHHE KOHTypa 3JaHus, pETYJIHPOBAaHWE pacxofa TEIUIOHOCHTENS, yCTAHOBKa
3Hepro3((HPeKTUBHOTO AIIEKTPOOOOPYIOBAHHS.

[punsTelii 3akoH Ne 261-®3 [1] Takke 00s13bIBACT KAKAOMY 3JAaHHIO IPUCBAUBATH OIMPEICIICHHBIN Kiace
9HeprodpGpekTuBHOCTH. JlaHHBIN KJlacc MOKa3bIBAET, HACKOJIBKO 3((EKTUBHO KMUIIOH JIOM HCIOJB3YET BCE BUIBI
SHEPIUHU B XOJI€ €ro AKCILTyaTaluH.

ITo CIT 50.13330.2012 TerutoBast 3amura 3manuii [2] BBImEnsieTcss 5 KiIaccoB 3HEProdp(HEeKTHBHOCTH
3maHus (¢ moakmaccamu ++, +,-): A, B, C, D, E.

MeponpusiTust AJ1s NOBBILIEHUS Kjacca 3Hepro3g¢eKTuBHOCTH 31AHUS

1. IlpuMeHEeHHE S3KOHOMHYECKH LEJNecOOOpa3sHOTO  COMPOTHBICHUS — TEIUIONEpenade  HapyX HBIX
OTpaKACHUI NPU CTPOUTEIBCTBE U JOMOIHUTEIBHOTO YTEIIJICHUH Hapy>KHBIX CTEH NPH PEKOHCTPYKIIUH
3JIaHUM;

Y CTpONCTBO BEHTUIMPYEMBIX HAPYKHBIX CTEH;

TemoBas 3amuMTa HAPY)KHOW CTEHBI B MECTE YCTAHOBKH OTOIUTENBLHOIO MPHOODA,;
VYCeTpoHCTBO BEHTUIIMPYEMBIX OKOH;

VYcTaHOBKa JOMOIHUTENBEHOTO (TPOHHOT0) OCTEKIICHNS,

HpI/IMCHeHI/Ie TEIUIOIIOTJIOIIAOIIETO M TEIIOOTPAKAKIICTO OCTCKICHUS

N o g bk w D

Y CeTpOoHCTBO 3aCTEKIICHHBIX JIOKUU.
CaMBIM TJIaBHBIM B 3TOM IEpEYHE SBISIETCS YTEIUICHHE OTPAaXKAAIOIINX KOHCTPYKIMH OTaIIMBaeMOro
3aHus IS 00Jiee JITUTENILHOTO COXPaHEHHs TEIUIOBOI SHEPTrUK BHYTPH 3JaHusl.

CKBO3b BHEUIHHE OTPaXKAAIOIINe KOHCTPYKIMH, TaKHe KaK HECYIIUE CTeHbI, YXOauT mopsaka no 40 %
TeIUla W3 3JaHudA, CIEAOBaTeNbHO, MX YTCIUVICHUIO YAENSIOT TOBBINICHHBIH uHTepec. Haubomee
pacnpocTpaHEeHHbI W TPOCTOH, a Tak e 3(P(EKTUBHBIA METOJ YTEIUICHHS — OpPraHM3aIis MHOTOCIOWHOMN
CHCTEMBI.

Ha nBepHble npoéMbl, OKOHHEIE, a TaKkKe OaaKoHHbIEe mpuxoaurcs 10 20 % Teruronoreps 1oMa.

CkB03b (PyHIaMEHT OCHOBaHMS 31aHHS, & TAKXKE MOJIbI IepBOro dTaxa yxonut a0 10 % rtema 3qanus.

Yepes KpoBIIIO BEPXHUX dTaKel 31aHus Tepsiercs npumepro 20 % tema 3nanus. st yTerieHus KpoBiu
MPUMEHSIOT aHAJIOTHYHBIE MAaTEPHAJIBI, YTO MCTIONB3YIOTCS IS YTEIUICHHUS CTEH 3/1aHUs.

[Tpu npaBUILHOM YTEIJIGHUH BCEX KOHCTPYKLHUI MOXKHO JTOOMTBHCSI CHHKEHUsI TIOTPEOIIIEMOro yriis Juist
OTOIUIEHHS 3JaHUsI BCJICACTBHE YEro yMEHBIIATCS W BBHIOPOCHI 3arps3HSIONIMX BEIIECTB B aTtMocdepy INpH
CKMI'aHHU TOIUINBA.

PesyabTaTsl. CymecTByeT QenepanbHbIi MPoeKT «UNCTBIA BO3MyX», KOTOPBIH MPOBOAMTCS B paMKax
HaIlMOHAIIBHOTO MpOeKTa «DKOJIOTHUs». JIaHHBIN MPOEKT HANPAaBJIEH Ha yIydllIeHHe 3KOJIOTMYECKON CUTyally B
Poccun. Ho ocHOBHOE BHHMaHHE YAEICHO KOHKPETHBIM TOpOJaM, KOTOphIe Hambojiee 3arps3HEHBl, W
MPOMBIIIJICHHAS! YacTb SBIAETCS CEPbEe3HBIM HCTOYHHMKOM BBIOPOCOB B aTMmocdepy. B mepedeHs ropozos
JAHHOTO TIPOEKTa BXOIAT Takue ropoma kak KpacHospck m HoBoKy3HENK, MMeEIOIHE HETOCPEACTBEHHYIO

O6mm3ocTh K ropony AbGakany. Ilenmbio mpoekTa siBisercs cHrbkeHne kK 2024 romy BBEIOpOCOB B aTtMocdepy Ha
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22 % ot Texymiero nokasarens, k nokasareinto 2019 roxy. I'maBHble 1eHCTBHS PErHOHANIBHBIX BIACTEH B paMKax
npoekta «YHCTBIA BO3IyX» OPHEHTHUPOBAaHBI Ha IIEPEXO0J OOIIECTBEHHOI'O aBTOTPAHCIIOPTa HAa Ta30MOTOPHOE
TOIUIMBO, MOJICPHU3AIHIO 00BEKTOB TETNIOPHEPTETHUKH C IIETbI0 YMEHBIICHHSI MU BPEIHBIX BEIOPOCOB, a TaKKe
03€JICHCHHE TEPPUTOPHHA TOPOIOB U CO3MAHUS «IPHPOTHOTO IMUTa» OT BPEIHBIX BHIOpOCOB. OOBEKTOM
KOHTPOJISI 3TOTO MPOEKTA SIBISIFOTCS TPOMBIIUICHHBIE YaCTH TOPOOB U IPEIIPHUSTHSL.

B ropone Abakane pacmonoxkerna Abaxanckas TOLI, e€ 3ampoekTHpoBaHHAS MEKTPUIECKas MOITHOCTD
cocraBiser npumepHo okosio 400 meraBarT, a (akTHYeCcKH BbLIeNsieMas TEIUIOBasi MOILIHOCTh JOXOIUT JIO
700 rurakanopuii B yac. B kxauecTBe OCHOBHOTO TOIUIMBA JUIA SHEPTETHYECKUX KOTJIOB MCIONB3YIOTCS Oyphle
YN, TAaHHOM TEIUIOBOM MOIIHOCTH MOXET XBaTaTh [UIsl OTOIUICHHSI YaCTHOTO CEKTOpa ropoja AbakaHa, a Takxe
ONM3IIeKAIMUX YaCTHBIX CEKTOPOB B Y cTh-Abakane, YepHoropcke, Yamaero u KamimanHO.

[oxkiroueHne MaHHBIX CYOBEKTOB HE yBeNWUUT moTpebienne yriss Abakanckoit TOLl u He cHU3UT e
3¢ PEeKTUBHOCTH TIOTOMY KaK TEIIOBas SHEPTHUs 3TO MOOOYHBIH NPOAYKT paboThl 3nekTpocTaniuu. Ha mepuon
2023 roma K ONEKTPOCTAHIUH, NOAKIIOYEHB Topox AbakaH W UYepHOTOpCK KOTOpHIE TOTPEOISIOT B
OTONMTENBHBIN Nepuo cyMMapHo 10 300 rurkanopuii B yac.

[TpumeHeHne sHeprocOEperaoluX TEXHOJOTHIH M PELICHHH TP CTPOUTENLCTBE 3IaHUH M COOPYKEHHI
Ha JTare CTPOUTENbCTBA YBEIMYUT CMETHYIO CTOUMOCTh 00beKkTOB. O/IHAKO HA ATale SKCIUTyaTalluy 3[aHus Ha
JUcTaHIMM B 5-10 JeT 3TH BJIOKEHHs IMOJHOCTBIO KOMIIEHCHPYIOT BCE 3aTpaThl Ha JTale CTPOUTEILCTBA.
[TocTpoeHHOE 37aHNE CTAHET CUHUTATHCS, SHEPro3(P(HEeKTUBHEIM U OyIeT CHHXKATh BPEIHBIC BHIOPOCHI OT CBOEH
9KCIUIyaTallid B TEYEHHE BCETO CPOKa JKU3HM 3HaHUs, YTO B CBOI OUYEPEAb CYIIECTBEHHO MOBBICHT
9KOJIOTMYECKYI0 0OCTaHOBKY.

[Ipn ucronp30BaHUN aTbTEPHATHBHBIX HCTOYHUKOB TEIUIA, TAKUX KaK T€0TEPMAIbHOE OTOILUICHHE B3aMEH
yTEIUIUTENeH, KOTOPBIM HYKHO CXKHIaTh uTO-ITHOO Juiss oOecrieueHHs KOMQOPTHOI TeMmmeparypbl jaoMa,
3arps3HEHUE BO3AyXa OTXOJAaMHU TOPEHHUS MOJHOCTHIO HCKiIIouaeTcs. OHAKO TaKue peIeHHs SBIAI0TCA CKopee
JacTHBIMH U O0Jiee pecypco3aTpaTHBIMH.

3akaouenune. [IpuMenenne 5HeprodGGEKTUBHBIX KOHCTPYKLUUH M TEXHOJOTHH IO3BOJUT CHU3UTH
9HEPro3arpaThl dKCIUTyaTHpyeMbix aoMoB Ha 14-31 %. OcHOBHOW 3amaueil craHeT yOeXIECHHE BIIA/ICIIBIEB
3MaHU B HEOOXOAWMOCTH M3MEHEHHH YXKe JKCIUTyaTHPYEeMBIX 3JaHUi, a Takke pa3paboTka HoBbhIx CHull B

COOTBETCTBHUHU C BBICOKMMM KJIaCCaMU I-)HCpFOB(I)(l)eKTI/IBHOCTI/I.

CIIUCOK JIMTEPATYPBI

1. ®depepanbubiii 3akoH "OO 3HeprocOepekeHMH M O TOBBIILICHUH JHEPreTHueckoi 3(h(EeKTUBHOCTH U O

BHECEHUH M3MEHEHUIl B OTJeNbHbIE 3aKOHOAATeNbHbIe akThl Poccuiickoit @enepanun” ot 23.11.2009 N 261-

@3 [OnextpoHHBIT pecype]. — Pexxum nocryma: http://www.consultant.ru/document/cons_doc_LAW_93978/.

(naTa obpamenus 11.01.2023 r).
2. CIT 50.13330.2012 «TemnoBas 3amuTa 37aHUN» [DNEKTpOHHBIH pecypc]. — Pexum mocryma:
https://www.minstroyrf.gov.ru/docs/1882/. (nara o6pamenus 17.01.2023 r).
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HEAT AND MASS TRANSFER UNDER CONDITIONS OF SHARPLY INHOMOGENEOUS
TEMPERATURE EFFECTS
D.Yu. Sukhorukov, N.O. Korkin, B.S. Vodnevv, M.I. Batyuk
Scientific Supervisor: Prof., Dr. A.l. Gnyrya

Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya, sg., 2. 634003
E-mail: dima010792abiturient@mail.ru

Abstract. This article presents the results of a study of heat transfer in the volume of a concrete structure under

conditions of a temperature gradient. The study used an integrated approach - a combination of computer

simulation with a physical experiment. The model under study was exposed to positive and negative temperatures

at different points in its volume, which is a particular case of the formation of a temperature gradient during

concrete work in winter. It has been established that destructive processes in hardening concrete can be minimized

if, during the design, a special place is given to the creation of the most possible uniform temperature field.

Beenenue. Ilo 3aKOHY TCIJIO U MAaCCOIIECPEHOCA IMPOIECC ABUKCHHNA BJIaru B OeToHe MpOTEKACT BCJICACTBUC

HaMW4usl TrpaaueHTta temmeparyp. llpum TemnoBod o00paboTke OeTOHA HEPaBHOMEPHOE pacIpe/ieiCHHe

TEMIICPATYypPbl NPUBOJAUT K CHUIKCHHIO €r0 MPOYHOCTH. KommrekcHbIM noAxoJa B M3y4YCHUU JAHHOTO IIpolecca

MO3BOJIUT OLIGHWUTH TEMIIEPATYpHBIH TIiepema]y B MOJEIHPYEeMOH KOHCTPYKUMH M €€ TIPOYHOCTHBIC

XapaKTCPUCTHUKU.

Ienpto maHHOW PabOTHI SABJISETCS KOMIIEKCHOE MCCIEOBAaHHE TEIUIONEpeHoca B 00bEMe OeTOHHOU

KOHCTPYKLIMU B YCIOBUSX I'PaJUEHTa TEMIIEPATYP.

3KCHepl/IMEHTaJILHaﬂ gyacth. B X04€ IMPOBEACHUA I/ICCJ'ICI[OBaHI/Iﬁ IO M3YUYCHUIO BJIMAHHUA T'PAJUCHTOB

TEIUIOMAacCOoepeHoca Ha (OPMUPOBAHNE KAMULIPHO-TIOPUCTBIX CTPYKTYP IIEMEHTHOro OetoHa OblTa co3gaHa

OKCIICPUMCHTAJIbHAasl YCTAaHOBKA. Ha puc. 1 npeacTaBjicHa IPpUHIUIIMAIbHAA CXeMa na60paT0pHoro CTCH/IA.

I[aHHI;Iﬁ CTCHJ TIIO3BOJIMJII B 4ABTOHOMHOM pPEXHUME CO3[4aBaTb W NOOAACPKUBATL HEOAHOPOIHOC

TEMIIEPATYPHOC IMOJIC 110 JJINHE 3KCH€pI/IMeHTaﬂbHOﬁ MOICIH.
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A A\

\*\ J\l\ J\L| ]/7- mar. Ne7
nar. Ne§ , /Ll
y/i: nat. Ne4 nar. Nel nar. Ne5
5.7}

Puc. 1. Cxema sxcnepumenmanbHOU YCMaHOBKU
1 - xnumamuyeckasn kamepa TOK 50/60; 2 — mepmonpeoodpazosamenu memnepamyput JJI'C-014;
3 — Haepesamenvholll snemenm; 4 — onanyora, 5 — aKCmpyOUpPOSanHsll NEHONOIUCIUPOIL, 6 — MOOYIlb
anano2o602o 6600a MB-110; 7 — komnviomep ¢ npeobpazoeamenem unmepgpeticom ¢ USB-RS485, npoepamma

Owen Process Manager

Beronnast cMeck ykmampiBanmach B omanmyOky u ymwiotHsimack mo ['OCT [1]. Hdamee B Temo OeTOHHOM
KOHCTPYKIIMH OBUTH YCTaHOBIICHBI MEMOpaHBbI I JaJbHEHIEro paszencHus odpa3na-0ankyu Ha KyObl ¢ pazMepaMu
rpasneit 100 Mmm. OnuH Toperl ormaayOKy BXOIUI B pabOvyr0 30HY MOPO3UITBHOM KaMephl ¢ Temiieparypoii munyc 8 °C.
Jpyroii Toper HarpeBascst co ckopoctbio 10 °C/uac no Temneparypsl Ha miactine +50 °C.

[TokazaHusi Temneparyp ¢ KOMIUIEKCA M3MEPUTEIbHBIX MPUOOPOB CHUMAIHNCh KaXKABIH Yac, B Ka)KIOM
YCIIOBHOM 00pa3ne-KyOnke m Ha 00OWMX TOpmax (MeTaUTMYecKHMX IUlacThHaX) omanyOku. I[lo okoHuaHUEO

BBIZICP)KUBAHUS ONaTyOKa M3BJIeKalach U3 MPOEKTHOTO MOJI0KEHHS.

OO6pa3ubl B3BEUIMBAINCH, W3MEPSUINCh TEOMETPUYECKHE ITapaMeTphl, Jajiee KyOMKH OTHPaBIISUINCH Ha
IIpecc U OIPECIIEHUS IPOYHOCTHBIX XapAKTEPUCTHUK.

I[To pe3ynbTaTtam sKcriepuMeHTa ObUTH TIOCTPOECHBI rpaKKM H3MEHEHHS TeMIIEPaTyphl B 00pa3uax-Kyoukax

1 Ha TOPIIax ONaayOKH C MOJOKHUTEIBHOM U OTPHUIIATEILHON TeMIiepaTypoii (puc. 2).

\

40

\
\
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—— Jaram NeS
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13:12:00  14:24:00 15:36:00 16:48:00  18:00:00 19:12:00  20:24:00 21:36:00  22:48:00 0:00:00 1:12:00

Bpews, 1

Puc. 2. I'pagpuxu pacnpedenenus memnepamypol
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Takxe ObUTO IPOBECHO MATEMATHYECKOE MOJICTUPOBAHNE MPOBEICHHBIX HATYPHBIX IKCIIEPUMEHTOB [2].
KommbroTepHoe MozaennpoBaHUE paclpelelieHus] TeMIIepaTypsl 10 CEYEHUIO OeTOHA MPOM3BOJAMIIOCH B
nporpammHoM Komruiekce Elcut Pro. s pacuéra temmeparypHBIX IMoJieil ObLTa co3laHa pacdeTHas MOJENb
yCTaHOBKH B mporpaMMHOM Komruiekce Elcut Pro 6.3 ¢ cobmromeHreM reoMeTpraecKix pasMepoB U (GU3NIECKUX
CBOWCTB MaTephanoB. B pesyinprate MonenupoBaHus TpaaueHta Temmeparyp B Elcut Pro Opumm momydeHs!

CIIEYIOIINE TeMITepaTypHbIe ot (puc. 3).

a) 0)

Puc. 3. Temnepamypnuie nons: a) neped Havaiom npozpesa, 6) nocie 4-x 4acos; ) nocie 7-mu 4acog

PesyabTaThl. B X0/1€ 3KCIIEpUMEHTa MOJIydeHa 3aBUCUMOCTD PACIpeeNIeHHs TeMIIEpaTyphl OT BpEMEHU
[0 CEYeHHI0O OETOHHOW KOHCTPYKIMH. XapakTep KPHUBBIX H3MEHEHHS TEMIIepaTyp CBHUAETEIBCTBYET O
3HAYUTENBHOM TPAJUEHTE TEMIEpaTyp, 4YTO OKa3blBa€T HEMOCPEACTBEHHOE BIMSHUE HA IPOYHOCTHHIE
XapaKTEePUCTHKN OETOHA.

3akiarouenne. Takum 00pa3oM, KOMIUIEKCHBIH MOJX0J K M3YYEHHIO MPOIEecca TEIIo M MaccolepeHoca
MO3BOJISIET OoJiee JIETAlbHO OLIEHUTh PACIpEleliCHUEe TEMIEPaTypbl MO0 BCEMY CEUEHHIO paccMaTpHBacMON
KOHCTPYKLIMU U CIIPOTHO3MPOBATh MEXAHUYIECKHUE CBOWCTBA OETOHA.

Paboma evinonnena npu noddepoicke 2oczadanusi Munucmepcemea HaykKu u 6viCueco 00pa3o8anus

P® FEMN-2022-0003.

CIIUCOK JIMTEPATYPBI

1. TOCT 10180-2012 beronsl. Meroasl OIpeAeiIeHUs] NMPOYHOCTH IO KOHTPOJIBHBIM O0pas3lam: BBeX. B
neiicreue 07.01.2013. — M.: Crangaptuadopm, 2012. — 32 c.

2. Tmeips AU., Cyxopyko J.1O., Kopkun H.O., Bogue B.C., battox M.W. CpaBHUTeNbHBIN aHaIM3
(U3MIeCKOr0 M KOMITBIOTEPHOTO MOJEIMPOBAHUS TPH HCCIEIOBAHWM OCTHIBAHMSA KOHCTPYKIHH U3
MIpeaBapuTeNsHO pa3orpeToit 6etonHoi cmecu // Martepuanst X MexayHapoaHOit HaydHO-ITPaKTHIECKOI

koH(pepenmmu. — Tomck, 2023. — T.2. — C. 388-394
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ANALYSIS OF THE CURRENT METHOD FOR CALCULATING THE HUMIDITY REGIME
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Abstract. In this work, it was conducted an analysis of the existing methodology for calculating the humidity regime
of enclosing structures. Identification of drawbacks and uncertainties that may affect the final result. Consideration

of methods of their correction and adjustment in order to improve the accuracy of calculation results.

BBegenue. YiyunieHue BIa)KHOCTHOTO DPEXHMMAa OTPaXIAIOLIUX KOHCTPYKLMM SBISIETCS aKTyaJbHOU
mpo0JIeMOl apXUTEKTYpPhl U CTPOUTENHCTBA. llepeyBiakHEHHUE CTPOUTENHHBIX OTPAKIAAIONIMX KOHCTPYKIUI
MPUBOJIUT K YXYAIIEHUIO WX SKCIUTyaTallMOHHBIX CBOWMCTB, OJTOBEYHOCTH U OKOJOTHMYHOCTHU 3/aHus. [Ipexne
BCET0, CHIDKAIOTCS TETUIO3AIIUTHBIE CBOMCTBA, YTO OOBSCHAETCS POCTOM TEIJIOMPOBOJHOCTH CTPOUTEIBHBIX
MarepuagoB ¢ yBeaudeHheM BiaxHOCTH [1]. Takyke OOJBIIOE CKOIJIEHHE BJard B CTE€HAaX CIIOCOOCTBYET
BO3MOXXHOMY Da3pyIICHUIO CTPOUTEIbHBIX KOHCTPYKLUHUH, B pe3yJbTaTe AECTPYKLUHMH MOPUCTOH CTPYKTYpBI
CTPOUTENIbHBIX MAaTEpHUajiOB MpPU MEPEMEHHOM 3aMep3aHUd W OTTAMBAaHUU NEPEyBIAKHEHHBIX YYacTKOB.
[ToMuMO 3TOTO, BITAKHOCTHBIM PEXHUM BIHSECT HA MPOLECC BBICOIOOOPA30BaHUS Ha HAPYKHBIX MOBEPXHOCTAX
CTEH, YTO B CBOKO OYepE/b YBEINYMBACT COPOIMOHHBIN 3 (HEKT, KOTOPHIH CIIOCOOCTBYET HAKOIUICHHIO BPEIHBIX
BEUIECTB M3 OKpyXKaromeil cpeapl. Hamuume BpemHbIX BeEUIECTB BHYTPH CTPOUTENBHBIX MAaTepUajioB
OTpaXKJIAIONTNX KOHCTPYKIIMIA TakKe HETaTUBHO CKa3bIBAECTCSA HA MOPUCTON CTPYKTYpe MaTepuaya v MPUBOIUT K
YXYJILIEHUIO SKCIUTyaTallMOHHBIX CBOMCTB. HakoruieHue Bjaru Ha BHYTpPEHHEH MOBEPXHOCTH TEIUIO3AIIUTHOU
000JIOYKH 3aHUS TPUBOJIUT K YXYAINICHHIO MUKPOKIIMMATA B TIOMEIICHHUSX, HEOCPEICTBCHHO BIUSIOIICTO HA
3710pOBbe uenoBeka [1].

[o3TOMYy, TIpU IPOESKTUPOBAHUH CTPOUTEIHHBIX KOHCTPYKIIMNA, HEOOXOIUMO MPEAYCMATPUBATH PA3ITHMYHEIC
MEpOIIPUATHS U Pa3padaThBaTh KOHCTPYKTHBHBIC PEIICHHUS 110 3alIUTE OT MEePEeyBIKHEHHS. TpeOyIOTCs TOUHBIC U
TIOHATHBIE PACYEThI BIAKHOCTHOTO COCTOSIHUS OTPAXKTAIOUIUX KOHCTPYKIHUH, C MOMOIIBIO KOTOPBIX HHKEHEPHI
OyayT crtocOOHBI OIIEHNUTH A(h(HEKTUBHOCTH | 1eJIECO00PA3HOCTh TEX WIIM HHBIX CIIOCOOOB 3aIIIUTHI.

JKcnepUMeHTAIbHAN YacTh. Ha MaHHBIN MOMEHT JCHCTBYIONIME TPEOOBAHUS U METOJI pacieTa 3amluThl

OT TIEpEYBJIIAXXHEHUS OTPAKIAIONINX KOHCTpYKImid oTpaxeHbl B pasgene 8§ CIT 50.13330.2012 «TermoBas

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa

87



88

XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

3ammTa 31anui» (nanee — CI1 50.13330). OCHOBHBIM IIPUHIMIIOM 00ECHIEYEHUS 3AIUTHI OT NEePEyBIaKHEHHS B
CIT 50.13330 sBisieTcsi HaXOXICHHWE IUIOCKOCTH MAaKCHMAIBHOTO YBIaXHeHHs R, W ero mocienyromee
CpaBHEHHUE C ABYMsI TpeOyeMBIMH CONIPOTUBICHISIMH [TAPONPOHHUIAHHIO [2]:

a) TpeOyemoe CONpOTHBIICHIE MAPOIPOHUIIAHNIO Ryt (M3 yCIOBHS HEOIYCTUMOCTH HAKOIUICHHS BIIaTH B
OTpakJaromIel KOHCTPYKIMHU 33 TOAOBOH MEPHO IKCIUTYaTalln).

6) TpeOyemoe CONMpPOTHBIICHHME MAPONPOHUIAHMIO Rp» (M3 YCIOBHS HEAOIMYCTUMOCTH HAKOIUICHHS BIIard B
OTrpakfaroIel KOHCTPYKIIH 3a IEPHOJ C OTPULIATEIbHBIMU CPEIHUMY MECSUHBIMU TEMIIEpaTypaMH Hapy>KHOTO BO3/IyXa).

[lo wurory mnpoBepKH INPHHUMAETCS pEIIeHHe O HEOOXOAMMOCTH YCTPOMCTBA JOTOJHHUTEIHLHOMN
MapOU30JSILUH B KOHCTPYKIIHH.

Janvenii pasgen Obur aktyammsupoBan B 2012r. Ha ocHoBanum wuccienoanuii B.I. Tarapmna un
B.B. KoznoBa. 3a mpomemmue 10 ner ObUT HAaKOIUIEH OMpEICICHHBIM OIBIT PAacyeTOB, HCCICAOBAHUHA U
9KCIUTyaTallH OTPAKJAFOIINX KOHCTPYKIMH, HA OCHOBE KOTOPBIX BBIITYIIEHO MHOKECTBO PadOT, YKa3bIBAIOIINX
Ha HEJIOCTATKU M HEICHOCTHU B JIEWCTBYIOIEM METOJIE paciera.

IIpoanamusupyem HekoTOpsle nonoxkeHus pasaena § CII 50.13330.

B pazpmene 8 CI150.13330 HekoTOpbIe TaONMIBI HYXKJAIOTCS B KOPPEKTHPOBKE U JIOTIOJHEHUH HOBBIMHU
IKCIIEPUMEHTAJIbHBIMU JTaHHBIMU. Tak, B Tabmuue 10 «3Ha4yeHWs] NpenesbHO NOMYCTHMOTO IPHPALICHUs
BJI&YKHOCTH B Marepuaje AW» OTCYTCTBYIOT JaHHbIE O COBPEMEHHBIX TEIUIOW3OJISIIMOHHBIX MaTepHanax THUIIa
9KCTPYAMPOBAHHOTO TNEHOIOJINCTUPOJIA, TICHONIOJINYpPETaHa, MEHOCTEKIa U Ap. PacueTHbIE TEIIOTEXHUYECKHUE
nokazatenu B [Ipunoxxennn T. Taxke Hy)KAAlOTCA B KOPPEKTUPOBKE U TOMOTHEHHN.

CIT 50.13330 paccMaTpuBaeT YBIaKHCHHE KOHCTPYKIHMH B TOJOBOM IHKIE, XOTS HamOoJbIee
BJIArOHAKOIICHHE MPOUCXOAUT B XOJIOJHBIN nepron rona [3]. B Temnblii mepuoxa roga BIMSHKE BIaXXHOCTH Ha
TEIJIO3AIIUTY 3JaHUN M DKCIUTyaTallMOHHBIE CBOMCTBa KOHCTpykumid HecymiectBeHHbl. Ho CIT 50.13330 3a
pacueTHyI0 TeMIepaTypy XOJOAHOTO IMepuoja Troja pPEeKOMEHAyeT NPHHMMAaTh CPEIHIO TeMIepaTypy
Hapy»KHOTO BO3/[yXa C OTPHLATEIbHBIMU TEMIIEPATYPaMH, BKIIOYasi OTPULATENIbHBIE TEMIIEPATYPhI IEPEXO0THOTO
nepuoja. Tak, aas MockBbel 3Ta Temmeparypa pasua -4,58 °C, mis Kpacuomapa -0,2 °C, mist Kpachosipcka -
11,5 °C. Ot Temneparypbl CHIbHO OTJIMYAIOTCS OT CPEIHECTATUCTUYECKUX TEMIIEpaTyp XOJOAHOTO IepHoja
roga, cormacHo CIT 131.13330.3012 «CrpoutenbHas knmumartoiorus», B Mockse -13 °C, B KpacHomape -5 °C, B
Kpacnosipcke -20 °C [4].

MHot0 OBl IPOBEZIEH pacueT ONpeAeNeH s MIIOCKOCTH MakcuMalibHOTO yBiaxkHeHus 1o CIT 50.13330 u
CpaBHEHHE TIOIy4YEHHBIX Pe3yJIbTaTOB C Y4€TOM H3MEHEHHS PacdeTHOW TeMIepaTyphbl XOJIOJHOTO MEepHoaa roja
mo CIT 131.13330.3012. Pacuet npoBoanica Ha MHOTOCIIOMHOM OTpaykAaroniel KOHCTPYKIIMU B TEMIIEPaTypHBIX
ycnoBuax T. MockBa u T. AGakan. Ilo pesynpratam cpaBHEHHsS OBLIO BBISBICHO, YTO H3MEHEHHE JAaHHOTO
napaMeTpa HE3HaYUTENIBFHO BIMSET HA TEMIIEPATYPHBIH PEXUM CTPOUTEIBHBIX MAaTEPHAlOB B OTpa)kIarouiei
KOHCTPYKIIMH, a TAKXKE HE3HAYMTEIFHO CMEIIAET INIOCKOCTh MaKCHMAaJIbHOTO YBIIA)KHEHUS K HApY>KHOI CTOpOHE

KOHCTpYKIMH. [TosrydeHHbIe pe3ysbTaThl pacueTa OblIM 3aHeceHbl B Ta0i. 1 u 2.
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Tabnuya 1
Onpedenenue nI0CKOCMU MAKCUMATLHOZ0 YenadcHenus ons 2. Mockea
Ipu t =-4.58 °C Iput=-13°C
Ne crnost C0#t KOHCTPYKIMH, MM
tep, °C tm.y., °C tep, °C tm.y., °C

0 19,3 19,1

T"azo6eTon, 400 9 5
1 10,2 6,9
1 10,2 6,9

Kamennas muHepanpHas Bata, 100 -25 -29
2 -2,95 -10,9
2 -2,95 -10,9

Kuprma obnmmoBouHsIit myctoTemnsrii, 120 22 17
3 -4,32 -12,65

Tabnuya 2
Onpedenenue nI0CKOCMU MAKCUMATLHOZ0 YEIAXCHeHUA 0nA 2. Abaxan
IMpu t =-15,98 °C Mput=-23°C
Ne cnos Cr0#t KOHCTPYKIMH, MM
tep, °C tm.y., °C tep, °C tmy., °C

0 19 18,8

T"azo6eTon, 400 55 3
1 5,67 2,9
1 5,67 2,9

Kawmennast MunepanpHast Bata, 100 -28 -30,5
2 -13,6 -20,2
2 -13,6 -20,2

Kuprmy o6numoBouHsIi mycToTensii, 120 18 14,5
3 -15,6 -22,6

3akmouenue. B qanHO! paboTe OBLI MPOBEICH aHAN3 ACHCTBYIONICH METOANKH pacueTa BIaKHOCTHOTO
peXKHUMa OTpaXMAIOUINX KOHCTPYKIWHA. [IpowW3BeneH pacyer OIpeleNieHuss IUIOCKOCTH MaKCHMAalbHOTO
VBIIQXXHEHUS] W CPaBHEHHE pe3yNbTaToB. [10Ka3aHBI HEKOTOpHIE HEIOCTATKH, TPEOYIOIIME KOPPEKTHPOBKH, a

TaKXKC HeO6XOI[I/IMOCTI) AKTyaJn3alui HOBbIMH JAaHHBIMH U HAYYHBIMH UCCIICJOBAHUAMMU.
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CALCULATION OF ELECTRIC HEATING OF A MONOLITHIC REINFORCED CONCRETE
COLUMN USING A HEATING WIRE USING COMPUTER MODELING
A.M. Yundunova, S.V. Korobkov
Scientific Supervisor: Assoc. Prof., PhD., S.V. Korobkov
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sq., 2, 634003
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Abstract. This article presents the results of electric heating of a reinforced concrete monolithic column using
computer modeling in the ELCUT Pro 6.3 software package. The purpose of this work was to solve the
thermodynamic problem of electric heating of concrete monolithic column with heating wires at low negative
temperatures. Based on the finite element method, a computational model was built in the PC "ELCUT Pro 6.3".
According to the calculated temperature fields along the section of the structure, technological measures are
proposed that will improve the temperature field during the heat treatment of the structure, including an

increase in the time of heat treatment of the concrete structure.

Bgenenue. [Ipn npoBeeHny OETOHHBIX pabOT B 3MMHEE BpeMs, HEOOXOJMMO 00eCTIeUnTh KOHTPOIIb BCEX
HEOOXOMNMBIX yCIOBMH aisi Habopa OeToHOM Tpebyemoil mpouHocTu. IIporpeB OeToHa SIBISICTCS OJHHUM M3
TaKUX HanOosiee BaXKHBIX ycIoBUH. CyIIECTBYIOT Pa3IMYHbIE METO/ABI IPOTPEBA, BHIOOP KOTOPHIX CYIIECTBEHHO
BIIHSIET HA MpoIiecc Habopa MPOYHOCTH OETOHHON CMeCH.

B mHacrosmee BpeMms pydHOH pacdeT, HE CMOTPS Ha y4eT MHOXKECTBa IMapaMeTpoB OETOHHPOBAHUA
KOHCTPYKLIMH B 3MMHHX YCIOBHSX, mnpuOmusuteneH. IIporpammusii kommiekc «ELCUT PRO 6.3»
(pazpabotuuk [IK «TOP» r. Cankr-IlerepOypr), oCHOBaHHBIA Ha METOJe KOHEYHBIX AJIEMEHTOB, MO3BOJISET
y4ecTb Bce (pakTopsl, BIUSIONIME HA TEMIIEpaTypy OeTOHAa CMOIEIMPOBAHHON KOHCTpYKIHU [1-3].

Lenbto HacTosiel paboTHI SBJISUIOCH PEIICHHE TEPMOJMHAMHYECKON 3a/1auu 3JIeKTpooOorpeBa OeToHa
MOHOJIUTHOH KOJIOHHBI IPEIOIUMH IIPOBOJIaMHU TIPH HU3KHUX OTPHULATENBHBIX TEMIepaTypax.

JKcnepuMeHTA/IBHAsI YacTh. B naHHON pabore Obula MCcleOBaHA MOHOJIMTHAS JKeJIe300€TOHHAs
KOJIOHHA Ha CTpouTensHOM o0bekTe ceueHrnem 600x600 mm u BricoToit 4600 MmMm. Kononna 6etornpyercs npu
TeMIleparype Hapy»Horo Bo3zayxa tH.B = —10 °C, ckopocTh BeTpa 6 M/c. beronnas cmech kinacca B25 W6 F150 ¢
HadanbHOM Temmeparypoii t6.c = +10 °C yxiagpiBaeTcs B onanyoky u3 ¢aneps! TommuHoi 18 mm. McTounnk

Teruia — rperornue nposoaa mapku [ITHCB ¢ quamerpom sl 1,2 MM, yitokeHHbIE ¢ mrarom 250 mwm.
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Jlis BBIIOJHEHWsI TPEACTABICHHON 3amadu ObUIa MOCTPOCHA pacyéTHas MOJENb B MPOTPAMMHOM
kommiekce "ELCUT Pro 6.3" (puc. 1). [lns BeIMONHEHHS pacyéra B KAuyeCTBE PAcUETHBIX CXEM OBLIH

CMOJCIUPOBAHBI TONIEPEIHBIE U ITPOJOJIBHBIE CEUCHUS KOJIOHBI.

a) 0)
Puc. 1. Pacuemnas mooens xononnwl 8 I[IK «kELCUT PRO 6.3%» ¢ nocmpoenuem cemxu KOHEYHbIX 31eMeHMO8

a) — npodoavHoe ceuenue; 6) — nonepeuHoe ceueHue

PesyabraTnl. Ha nepBoHayagbHOM 3Tame, ObUIM TOJIyYEHBI TEMIIEPATYpHbIE HOJS B KOHCTPYKIIWH,
KOTOpBIE TI0Ka3aji HEPaBHOMEPHBIH MPOTPEB KOJOHHBL, a TaKXKe TO, YTO B TEYCHUE IMpOrpeBa OETOH He
HaOMpaeT pacnaayO0oUHyIO MPOYHOCTb.

B pesymbrare OBUIM TPUMEHEHBI TEXHOJOTHUECKHE MEPOIPUSTHS, YIy4IIAroN[ie paclpeaeieHus
TEMIIEpaTypHOTO TOJISI: YMEHBIINTh IIar pacKiagkd rperomero nposozaa no 100 MM; NpUMEHHTH yTEIUICHUE
OITaTyOKH IO MEPUMETPY TOMMUHON 50 MM; U3MEHHTH BpeMs IporpeBa OeToHa 10 72 4acoB.

[Tocite KOPPEKTHPOBKH pacyeTHON MOJENN OBUIM IOJIyYEHBI CIEAYIOIUE CXEMBbl TEMIIEPATypHOTO IOJIs
KOHCTpYKuuH (puc. 2). IlpoBens aHaim3 IOMYdYEHHBIX PE3yIbTATOB (CXEM pacHpeleNieHns] TeMIIepaTypHBIX
nosied ¥ mokaszaTenell OeToHa), MOJydeHa CIEyIoNas 3aKOHOMEPHOCTb: MOXKHO HAONIOAaTh PaBHOMEpPHOE
pacnpezieneHre TeMIepaTypbl M Ha0Op pacnaiayOOuyHOM MPOYHOCTH, TaK Kak II0 HCTEUYEHHIO BPEMEHHU
anekTpooborpesa 24, 36 u 72-X 4acoB HE MPOUCXOAUT MPOMeEp3aHHe OETOHA B KOHCTPYKIIHH.

Taxum o0pazom, M3MEHEHHE IIara packiagky rperomniero nposoga ¢ 250 mm 10 100 MM, TOMOTHUTEIBHOE
yTeImyIeHHe onaryOKy U N3MEHEHHE BpEMEHH 000rpeBa JIo 72 4acoB NPHUBENO K TOMY, YTO B KOHEYHOM HTOTE OETOH
B JII0OOH TOYKE KOJOHHBI HaOHMpaeT TpeOyeMyro pacrailyOOouHyr0 HNpO4HOCTH — He MeHee 70 % OT MpOEeKTHOH
npouHocty. Takum o6pazom, Elcut Pro obnerdaer pacuér naHHOM 3a/1auil O CPAaBHEHHIO C PYyYHBIM PacuéToM H

IO3BOJIACT BI)Ipa6OTaTI) TECXHOJOT'MYCCKNUEC PEKOMCECHAAIINH JJICKTPOIIPOrpeBa pa3HbIX OETOHHBIX KOHCT‘pyKHHﬁ.
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a) 0)

Puc. 2. Temnepamypuvie nonsa 6 cevenuu OemoHupyemori KOIOHHbL CHYCMA!

a) — 36 uacoe npozpesa ¢ npumenenuem nPedIoNCEHHbIX MEXHOIOSUYECKUX MEPONPUMULL,

6) — 72 uacoe npozpesa ¢ npumenenuem nPeodioNHCEHHbIX MEXHOIOSUYECKUX MEPONPUIMULL

3akarouenue. [Ipu mpoBeneHMM PYYHOTO pacyéra Uid HAXOXAEHHS IMapaMeTpoB AJICKTPOIpOrpeBa
6eroHa, OBITO BBISBJICHO, YTO B IpoLiecce pacuéra He yUUTHIBACTCSI HEPABHOMEPHOCTH TEMIICPATYPHOTO IIOJIS 110
CCUCHMIO KOJOHHBL JIJs1 paBHOMEPHOTO pAacCIpenelieHHus] TEMIIEPaTypHBIX TIIOJeH MO BCEMY CEUCHHIO
KOHCTPYKILIMH, TIPOTPaMMHBII KOMIIIEKC pPacCUUTall ONPEAEAEHHBIM MIar IperoNIiX MPOBOJAOB. JOMOIHUTETBHO
paccunTaHoO BpeMs Ha W30TEPMHUYECKUI NporpeB OETOHAa B 3aBUCHMOCTH OT TEMIIEPATyphl HAPYKHOTO BO3yXa,
a TaKXKe IMPOYHOCTh OETOHA MO 3aBEpIICHHIO MporpeBa. B pesynbraTe NpecTaBiIeHO OOOCHOBaHUE IS
yTEIUICHUS ONaTTyOKH 7Ke1e300€TOHHBIX KOJIOHH B 3aBUCHUMOCTH OT ITOKa3aHUil TeMIlepaTypbl HAPY>KHOTO BO3IyXa.

IIpakTHdyeckass 3HAYMMOCTb KOMIIBIOTEPHOTO MOJCIUPOBAHUSA 3aKJIIOYAeTCsl B COBEPIICHCTBOBaHHUHU
METOJIMKH WH)KEHEPHOTO pacyéra napamMeTpoB AIEKTPooOOrpeBa MOHOJIUTHBIX JKeJIe300€TOHHBIX KOHCTPYKIIUH B

3UMHCC BPEMA Ha OCHOBE KOMIIBIOTEPHOTO MOJACIINPOBAHUS.

CIIMCOK JIMTEPATYPbBI

1. Dombrovskii V.V 2018 ELCUT, a program for engineering analysis and two-dimensional finite element
modeling (Saint-Petersburg: OO0 "Tor", Russia) see www.elcut.ru.

2. Hymun, M.O., Batun, H.U., Bapabanmukos, HO.I'. MonenupoBanue Habopa MNPOYHOCTH OETOHA B
nporpamme ELCUT mpm mporpeBe MOHOJNMTHBIX KOHCTPYKIHH NpoBoioM // VHKeHepHO-CTPOUTENbHBIN
xypHai. — 2015, — Ne2. — C. 33-45.

3. Komapunckuit M.B., Onunckoser P.B. ImurannonHoe MoJeIMpoBaHye 3UMHET0 OETOHHUPOBAHHUS CTEHOBOM

KOHCTPYKINH // AKTyasbHbIE TIPOOJIEMBI TYMaHUTAPHBIX U eCTeCTBeHHbIX Hayk. — 2017. — Ne 7. — C. 18-31.

Poccust, Tomcek, 25-28 anpens 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa



XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX 93
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

VJIK 72.01
CO3JIAHUE HAYYHO-TYPHUCTCKOTO KJIACTEPA B PAMOHE C. KOJIAPOBO
(TOMCKASI OBJIACTD)

M.J. Kopx
Hayunsiit pykoBogutens: gouent, C.1O. Xynskos

TOMCKHIi TOCY1apCTBEHHBINH apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET,
Poccus, r. Tomck, . Consnas, 2, 634003

E-mail: colia.tomsk@yandex.ru

CREATION OF THE SCIENTIFIC AND TOURIST CLUSTER IN THE KOLAROVO DISTRICT
(TOMSK REGION)
M.1. Korzh
Scientific Supervisor: associate Professor S.Yu. Khudyakov
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya, sq., 2, 634003

E-mail: colia.tomsk@yandex.ru

Abstract. The article is devoted to the study of the relevance of designing a scientific and tourist cluster on the territory
of the Tomsk region. The features of the considered territory of the Tomsk region that favor the development of
scientific tourism are revealed

BBenenue. YuuTbiBas CIOXMBIIYIOCS 33 HECKOJBKO MNPEABIAYIIMX JIET CHUTyallUI0 B MHpe, Bce Oouee
aKTyaJbHbIM CTAHOBHUTCS Pa3BUTHE BHYTPEHHETO TYpHU3Ma, IOATOMY, JakK€ HECMOTpPS Ha CYIIECTBYIOIIHE Ha
POCCHIICKOM BHYTPEHHEM TYPHUCTCKOM PBIHKE aKTyaJbHbIC MPOOJIEMBI, TypH3M SBISETCS OJHUM U3 HamOolee
BOCTPEOOBAHHBIX YaCTHBIX HHBECTHIIHOHHBIX BIOKEeHUH [1].

AKTYaJIbHOCTh Pa3BHUTHsI JJAHHOTO HAIpPaBICHUS MPOCIEKNBACTCS W MO MPUHUMAEMBIM B IOCIEIHUE TOJIBI
JIokyMeHTaM Ha ypoBHe [IpaButensctBa Poccuiickoit @eneparmu (moctanosienue [IpaBurensctea PO ot 24.12.2021
Ne 2439 «O0 yTBepKIEHHU TOCYJapCTBEHHOW mporpaMMmel Poccuiickoit ®enepannu «Pa3ButHe Typu3May,
pacnopsixenns ot 20.09.2019 Ne 2129-p «O6 ytBepxkaennu CtpaTernu pa3Butus Typusma B Poccuiickoit @eneparu
Ha mepuon jgo 2035 roma», ot 05.05.2018 No 872-p «O6 yrBepxaenun Kowienmnuu (emaepanbHON IEIeBO
nporpaMMsbl «Pa3BuTHE BHYTPEHHETO U Bhe3AHOTo TypusMa B Poccuiickoit @eneparun (2019 - 2025 romsr)» u 1p.).
Crpaterust pazButus Typusma B Poccuiickoii @enepanun Ha nepuos A0 2035 roga HampaBiieHa Ha KOMITJIEKCHOE
pa3BUTHE BHYTPEHHEro M BbE3IHOro Typusma B Poccuiickoit demepamuy 3a CUET CO3/MaHMS YCIOBHH IS
(hopMHpOBaHUS U MPOABMKEHHS KAYECTBEHHOTO M KOHKYPEHTOCIIOCOOHOTO TYPHUCTCKOTO MPOIYKTa Ha BHYTPEHHEM
U MEXIYHapOIHOM TYPHUCTCKHX DBIHKaX, YCHJICHHE COLMAIBHON poNM Typu3Ma M oOecleueHHe JIOCTYITHOCTH
TYPUCTCKHX YCIIYT, OTJbIXa M 030POBIEHHUs JuIs rpaxaaH Poccuiickoit @enepanuu. [Ipu 3ToM pa3BuTHE HAYUHOTO
Typu3Ma, KOTOPBIH OIpeneneH B Ha3BaHHON CTpaTernu Kak MyTEeIIECTBHE B IENIAX cOopa HaydHOW MH(OPMAaNNH,
MIPOBE/ICHUS] HAYYHBIX HCCIICAOBAHHN, MOCEIICHNS HAYYHBIX MEPONPHUATHH, SBISACTCS OAHUM W3 TPHOPHUTETHBIX
HanpaBjeHuil s BHyTpeHHero Typusma [2]. Ilpesupent P® Taxke jenaerT OCOObIM aKIEHT Ha pa3sBUTHH
HAYYHO-TIOMYJIIPHOTO Typu3Ma B Poccum, KOTOPBIM MOXET MPEACTaBIATh HMHTEpEC HE TONBKO Ui HAyIHOM
OOIIECTBEHHOCTH, POCCHUCKHX CTYJCHTOB U LIKOJbHUKOB, HO M JUTsl OoJiee IupoKoro kpyra i [3].

B pamkax Hanmnpoekra «Pa3Butie TyprusMa M HHIYCTPHH TOCTENIPUUMCTBa» PocTyprnsmoM pa3pabaTbiBaeTcst

CcXeMa pa3BUTUA TypuU3Ma POCCI/II/I, KyJa BOILJIM MHOI'UE€ PETUOHBI Hamrei CTpaHbI. HpI/I HaJIM4Yuun COOTBGTCTByIOIlIeﬁ
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MHPPACTPYKTYpPHI (HAydIHOW, TOCTHHUYHOM, TYPUCTUIECKOH, TPAHCIIOPTHOM) TIOCTOHHOE MECTO B TAHHOM IPOEKTE

MOJKET 3aHATh U ToMcKast 00J1aCTh, IMEIOIIAs TIOTEHITAI JUIS Pa3BUTHS HAYYHOTO Typu3Ma. Yike ceituac B ToMckoi
00acTH IEHCTBYIOT TYpPhI, TIOMYJISIPU3HUPYIOIIHE HAayKy [4].

Co3manne Ha TeppuTOpHH TOMCKOIl 007acTH HAayYHO-TYPHCTCKOTO KiacTepa OyJdeT crmocoOCTBOBATh
Pa3BUTHIO JAHHOW OTpaciy TypHu3Ma M momyisipuzanuu Tomckoit oOnactu B nenom. Kak cnpaBeyimBo oTMevaroT
OT/ICNTbHBIC aBTOPBI, TYPH3M C UCCIIENOBATEILCKUMHE LEIIMH UTsl Poccu TOJBKO pa3BHBarolieecs HanpasieHue [5],
COOTBETCTBEHHO B HACTOSIEe BpeMs aKTyalbHa pa3pabdoTKa OOBEMHO-TIPOCTPAHCTBEHHON OpraHu3alud H
ApPXUTEKTYypHO-TUIAHUPOBOYHOM  CTPYKTYpHI I  CO3JaHMS KAauyeCTBEHHOIO, COBPEMEHHOTO U  JIOCTYIHOIO
TYPUCTHYIECKOTO MPOIYKTa — HAYYHO-TYPHUCTCKOTO KJIacTepa.

Lenpto paGoThl SBISETCS H3YUCHHE AKTYalbHOCTH NMPOEKTUPOBAHUS HAYYHO-TYPHCTCKOTO KiIacTepa Ha
Teppuropun ToMmckoi 007acTH, BBIIBICHHE OCOOCHHOCTEH paccMaTpuBaeMoOl TeppuTopuu Tomckol o0xacTH,
OGIaronpUATCTBYIOMINX PAa3BUTHIO HAYYHOTO TypHU3Ma

JKclepuMeHTAIbHAsl YacTh. B pe3ynbTare M3ydeHUs MCTOPHUECKOrO acrlekTa co3gaHus cena Kosmaposo
ToMcko# 0651aCTH YCTaHOBIICHO, YTO CEJI0O M €r0 OKPECTHOCTH SABISIOTCS YHUKANIBbHBIM OOBEKTOM AJIS PAa3BUTHSA
typusMma. Cesno pacrosiokeHo Ha mpaBom Oepery pexu Tomu, B 15 kM Bbite roposa Tomcka, Ha KonapoBckom Tpakte
[6]. OcHoBannoe Gonee 400 ner Hazag camMo Mo cebe OHO MPEACTABISIET OOJBIION MCTOPUYECKHMN, HAYYHBIA U
TYPUCTHYECKUI HHTEpEC.

B ceze, cozmaBaeMoM Kak 3acTaBa AJIsl OXpaHbl FOXKHBIX pyOeskei ropoaa TomMcka, pactionokeH OIUH U3 CaMbIX
mountaeMbeIXx B Tomckoit obmactu xpam — LlepkoBp Cmaca HepykorBopHoro OOpa3za. DTo KaMeHHOE 3IaHUE,
MIpUIIe/IIee Ha CMeHy oOBeTmiaBIIei aepeBssHHOW Cmacckoit mepkBu B 1799 romy. Xpam B cThie CHOMPCKOTO
6apoxxo ctpomics 16 net. B okpecTHOCTAX KypraHHBIN MOTHIIBHUK, IPEBHEE TOPOAMIIIE, & B CAMOM CeJle — CTApUHHBIC
MOCTPOWKH, XapaKTepHbIe st cubupckoro cena [7]. Takum o6pasom, camo 1o cebe 3TO HCTOPUYECKOE MOCEICHHE
MPECTaBIsIET MHTEpEC IS JalbHEHIIero pa3BUTHS B KauyeCTBE TYPHCTCKO-PEKPEAlMOHHOW 30HBI U CO3JAHUS
TYPUCTHYECKOTO KiacTepa. Takyke JaHHasi TEPPUTOPHUS TPEJCTABISIET M HAyYHBIH MHTEepec. B okpecTHOCTSX cena
KonapoBo pacrnoniaraercss HECKOJIbKO MaMATHUKOB NpUpoabl. [lamsTHuk npupoisl « Cunuil YTécy, «HOBanmuHcKuit
MIPUTIOCETKOBEI ~ KEAPOBHHUK», «ba3olickuii  KelIpoBO-OOMOTHBIA  KOMIUIEKC», «CYWTHHCKHN — Jiecomapky,
«TpybaueBckuil TPHUITOCENKOBBII Jecomapk». s TypUCTHYECKMX W HAy4YHbBIX Ielel HauOONbIINKA HHTEpec
npezcrasisier OcobooxpaHseMas PUPOHas TeppuTopHst obnacTHOro 3HadeHus: «KonapoBckue BOJHO-00IOTHBIE
yrones umenu Cepres CrenaHoBu4a MOCKBUTHHAY.

OTO0 y4acTOK BOAHO-OOJOTHBIX yroauil B 153 rexrapa. YHUKaJIBHBINH yd4acTOK MoiMbl Tomu copmupoBaics
B pe3ynbTaTe XO3AWCTBEHHOM NEATENbHOCTH dejoBeka. IIpM BO3BEICHHMM HACHIIHM aBTOAOPOTH OBLT HApYIIEH
€CTECTBEHHBII BOJIOTOK, 00pa30BaJIOCh MHOXKECTBO IIOCTOSIHHBIX ¥ BPEMEHHBIX BOI0EMOB 1 3200JIOUEHHBIX YUaCTKOB,
YTO MPHUBIIEKIO OKOJIOBOAHBIX NTUL. OKkoso 160 BUIOB 3/1€Ch FHE3ATCS M OTMEUYAIOTCS BO Bpemst nmposeta. Cpenu
HUX: CepBI XKypaBilb, YOMTa, cepast Haruls, Majiasi 1 03epHast Yaliku, pedHast, OeJIOKpbUIasi ¥ YepHast Kpauky U APYTrue
BuAbL. Beero Ha TeppuTOopUr NaMsATHHKA MPUPOJBI BeTpedaeTcs: 21 BUJ »KMBOTHBIX, 3aHECEHHBIX B KpacHyro kHUTY
Tomckoii o0mactu, u3 HUX 7 BUJOB 3aHeceHbl B KpacHyto kHury Poccuiickoit @eneparuu, a 16 BUI0OB 3aHECEHBI B
MexryHapoubiii criricok MCOIT [8].

B pamkax pa3BuTus HOBoro HanpasieHns — Birdwatching (Ha0iroieHue 3a ITUIIAMHY, KaK BUJI TypU3Ma) 31eCh
ObLTa yCTAaHOBJICHA TPEXMETPOBAs BBIIIKA CO CMOTPOBOH IUTOMIAKOH. BOKpYT coopyKeHns co3/iaHa SKOJIOTHIecKas
TpOTIa C MIECTHI0 MH(POPMAIIMOHHBIMH aHIILIATaMH.

JanHas Tepputopus 00Jaal0T BBICOKOW 3CTETHUECKOI MPUBIICKATEIbHOCTHIO, YHUKAIBHBIM JUISl PETHOHA

OHOJIOrHYECKUM pa3H006pa3HeM. D10 Hamboinee 6HaFOHpI/I${THaH JJIA Ha6J'HO,Z[€HI/I$I 3a NOTULAMU TEPPUTOPUA B
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Tomckoit obnmactu. Takke KomapoBckue BoaHO-O00m0THBIE yroabs wMeHH C.C. MOCKBUTHHA YXKe SIBISIOTCS

MTOJIMTOHOM JUTSI HAYYHBIX HUCCIIeOBaHUH. 3/1ech HaxoauTcsl yaeOHo-HaydHas crannus TI'Y «[lomuron Komaposoy.
BonoTtHbIe yroabs u yueOHas CTaHINS pacCMaTPHUBAIOTCS KaK OANH HAYYHO-00pa30BaTEIbHBIH KOMIUICKC.

PesyasTaThl. OcoOeHHOCTH paccMaTpuBaeMoil TeppuTopur TOMCKOM 007aCTH, 3aKITIOYAIOIINECS B HATHIUH
3a00JIOUCHHBIX TEPPUTOPHI €O CJIabo pPa3BUTOM TPAHCIIOPTHOM HMHPPACTPYKTYPOH M CHCTEMOW HCTOPUYECKH
CJIOYKHMBIIETOCS TTOCEJICHHS U TIPU 3TOM 00JI1a/Iat0Ie HCTOPUUECKOM U HAyYHOI LIEHHOCTBIO TOBOPSIT O TOM, YTO 3TO
MECTO MOJKET CTaTh MIaT(HOPMOIL JUIs CO3aHNs YHUKAIILHOTO HAYYHO-TYPHUCTCKOTO KJlacTepa Ha Tepputopuu Poccun
NpU CO3/aHMHM HEOOXOIMMBIX YCIIOBHH, B TOM 4YHCJIE€ NpPH pa3pabOTKe COOTBETCTBYIOIIEH apXHUTEKTYpHO-
IUTAaHAPOBOYHON CTPYKTYPHI.

B miepByro ouepenr TaHHAS TEPPHTOPHS OYIET BOCTpeOOBaHA KHUTEISIMA TOMCKOM 00JIaCTH 1 OIDKAHIIIX PETHOHOB
B KaQ4ECTBE HanOOJIee TOCTYITHOTO BU/A 9KOTYPH3Ma — 3KOTPOIIBI AT U3yHIEHHUS OMOJIOTHIECKIX PECYPCOB PETHOHA.

3akJroueHue. Pe3ynpTaTel MPOBEJCHHOTO HCCIECAOBAHUS IOATBEPXKIAIOT aKTYaJIbHOCTH IIPOEKTHPOBAHUS
Hay4HO-TYPUCTCKOTO KjacTepa Ha Tepputopun Tomckoit obnactu. IIpu 3TOM HEOOXOAMMO HE TOJBKO 00ECIEUUTh
dhopmupoBanre MHOPACTPYKTYPhl (HAYYHOH, TOCTHHUYHOM, TYPHCTHUCCKOW, TPAHCIOPTHOH), HO M OOCCICYHTH
SKOCHCTEMHBIH MOJIXO0A  IpU BBIOOPE apXUTEKTYypHO-IUIAHMPOBOYHOTO pelieHHusd. JIydminM apXHUTEeKTYpHBIM
peuienueM it GOPMUPOBaHUSI HAyYHO-TYPUCTCKOTO KiacTepa B paiione c. KomapoBo (Tomckas obnacte) Oyner
CO3JJaHME EIUHOW TEPPUTOPHATBHO-IIPOCTPAHCTBEHHOW OpraHW3allil HayYHO-TYPHUCTCKOTO OO0BEKTa B BHIE
[EJIOCTHOW CHCTEMBl OpPraHU3alMd JIKOTYpH3Ma C HCCIEIOBATEIbCKUMH LENIMH. B manbHelmemM Ha OCHOBE
MPOBEICHHOTO HCCICAOBAaHUS B PaMKaxX JUIUIOMHOHW pabOTHl IUIAHMPYETCS NMPOEKTHPOBAHWE TYPHCTHYECCKOH

MH(PACTPYKTYpHI TaHHOW TEPPUTOPHH C Pa3pabOTKOHN €ro TepPUTOPHATIBHO-TIPOCTPAHCTBEHHON OpraHU3alny.

CIIMCOK JIMTEPATYPBI

1. Asmsosa-IlomyskroBa, A.H. CuctemMHBIC TPHHINATH HOPMUPOBAHUS PETHOHAIBHON TYPUCTCKO-PEKPEAIIHOHHON
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YK 726.2
TEXHOJIOT'MU CTPOUTEJbCTBA MEYETEI B CUBUPHU XVI1II - HAYAJIA XX BEKA
I''1. Monuy
Tomckuil rocyapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
Poccus, r. Tomck, min. Comsanas 2, 634003

E-mail: monichgalina.tsuab@gmail.com

TECHNOLOGIES OF CONSTRUCTION OF MOSQUES IN SIBERIA
XVIII - EARLY XX CENTURIES
G.l. Monich
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sq. 2, 634003

E-mail: monichgalina.tsuab@gmail.com

Abstract. This article observes Islamic religious architecture in Siberia. The researcher examines a construction
technology applied to Siberian mosques, which has not been studied appropriately in the Russian historiography
of the XVIII — early XX centuries. The purpose of the study is to identify regional features of constructive
methods that distinguish Siberian mosques from the common Muslim architecture in Russia. The article observes
the types of construction materials used in the building of mosques in the Siberian region.

According to the author, this study is to combine the results from existing studies on individual historical

mosques in the region as well as to complete the picture of Muslim confessional architecture in Russia.

BBenenune. Apxurektypa Meuereit Cubupu 0e3yCIIOBHO SIBISIETCSl YacThlO HCTOPHYECKOTO U
conuokynsTypHoro Haciaeaust XVIII — navana XX Bexos. Ilociie cMeHBI rOCYJapCTBEHHOIO PEXKUMA, B IIEPBOil
nmojoBuHe XX BeKa, 3MaHUSA MeueTed, KaKk U JPYTMX pEJIUTHO3HBIX KOH(eccuif, OBUIM CHECEHBl WU
MIPUCIIOCOOIIEHBI IT0JT HY Il HOBOTO BPEMEHH. Y LIeJIEBIINE MYCYIbMAaHCKHE XPAMbl YTPATHIIHU IIEIIbIE AJIEMEHTHI
00BEMHO-ITPOCTPAHCTBEHHOW KOMIO3UIINN, TaKHe KaK MUHapeT, rym0a3, Muxpab. B pamkax HOBOH mieosorun
OHM OOJIbIIIe HE MMEJIN CaKpaJIbHON EHHOCTH, IPOLECC PEKOHCTPYKIMH Yallle BCEro MpOXoaui 0e3 (puKcarun
nepBOHavYanbHOTO oOnmka 3maHus. Ilo mpomrectBuu cemuiecsiTH jeT, B 1990-e roxel Hayaloch aKTUBHOE
BO3POXKJICHHE PEIUTHO3HBIX OOLIMH U aKTyaJbHBIM CTaJl BOIIPOC BOCCTAHOBJICHUS XpaMOB, KOCTEJIOB, CHHATOT U
MedeTeil. Bompoc apXUTEKTypHBIX TpagulMi perHoHa NPH PECTaBpallMU CTAPBIX WM CTPOUTENHCTBE HOBBIX
MeueTeil 0 CuX MOp aKTyajJeH He TOJbKO JIsi HaAy4yHOTO COOOLIeCTBa, HO U JJIS MYCYJIbMaHCKON OOIIMHBI, B
qacTHOCTH. [1]. ApxuTeKTypa MeueTn oTpaxkast B cebe OCHOBHBIC MOCTYJIATHI HCIaMa, BO3HUKINAS B KOHTEKCTE
APXUTEKTYPHO-CTPOUTENbHBIX TPAJULUA CHOMPCKOTO pErHoHa W CTpaHbl, MMeeT OOJbLIOe 3HAUYCHHE JUIs
MOHUMAaHHUS UCTOPUU KYJIBTYPHI B LIEJIOM.

JKcnepuMeHTAIbHAsE 4acTb. COrnacHO MJaHHBIM IIOJIEBBIX HCCIENOBAHUMM M apXUBHBIX JOKYMEHTOB O
XapakTepe OCHOBHBIX KOHCTPYKTHMBHBIX YacTell CHOMPCKMX MedeTel, BOBJICUCHHBIE B aHAJIUTHUECKHH 0030p
MyCyITbMaHCKHE XpaMbl TIPEICTaBICHBI KaK B JIepeBe, Tak U B kamHe. Medetn Ha Teppuropun Cubupu XVIII —
Hadana XX BEKOB, KaK U MHBIE KyJIbTOBBIE COOPYKEHHUS, BO3BOIMINCH U3 MECTHBIX CTPOUTEIFHBIX MATEPHAIOB!
JIepeBo, KUpIKY, KaMeHb. J{71s1 MedeTeli 0oJiee paHHET0 CPEeTHEBEKOBOTO MIEPHOIA UCTIONb30BAIN BOMIOK U KOXKY

(mepenocHsie MeueTH — 10pThI) [1, 2].
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[Ipu xameHHOM cTpouTenscTBe Meuereidd B CuOMpH B KauecTBe IEPEKPHITHSI HaJ OCHOBHBIM O0BEMOM
MOJICITBHOTO 3aJla MCIOJIb30BATH KUPIUYHbIA WK KaMEHHBIN CBOBI (KPECTOBBIH, IMIMHAPUYCCKUIT) U KYNOT —
rym0a3. Takue nepeKkpbITHS 9acTO CONPOBOXKIAIICH XapaKTEPHBIMHU I MyCYIbMaHCKOTO 30149ecTBa [10BOIIKES
U JPYrHX MYCYJIbMAaHCKHX PETHOHOB Poccuy, KOHCTPYKTUBHBIMHM TIPHEMaMH: IEPECEKAIONINMUCS apKaMH,

KpeIaTbMU CBOJIaMH, TpoMItamu (MykapHamu) [1-3].

™
..j

.

Puc. 1. Kamennvie meyemu Cubupu. @omo nepgoii nonosunvt XX 6. 1) Cobopnas Benas meuems 6 2. Tomcke,
2) Oonomunapemnas Cobopnas meuems 2. Cemunanamuncke (2. Cemett, Kazaxcman), 3) Kpacnas cobopnas
meuems 2. Tomcke; 4) JJeyxmunapemnas meuems 6 2. Cemunanamuncke (2. Cemeti, Kazaxcman); 5) Cobopnas
meuems 6 2. Omcke, 6) Cobopnas meuems 2. Huxonaescxe (2. Kocmanaii, Kaszaxcman); 7) Cobopuas mewems

6 2. Upxymcke.

Puc. 2. /lepegsannvie meuemu Cubupu. 8) Meuems 6 cene Kupex Tomckoeo pationa. @omozepagdus
npedocmasnena LK. Xanumoswim, oupexmopom Llenmpa mamapckoii kynomypot. @omo 1997 2.; 9) Meodpece
2. Upxymck, yn. Cornomamunckas. @omo nauw. XX 6.; 10) Meuems c. Upmouuamcxom. @omo 2008 2.; 11)
Cobopnas meuemo c. Tennas peuxa. @omo 2012 2; 12) Meuems oxono knadbuwa c. Ténnas Peuxa. @omo

2012 2; 13) Meuemw ¢ bponnukosckas sonocmos Toboavckoeo yeszoa iopmul A6oyunckue. @omo nau. XX 6.

B ocHOBe JepeBsIHHOrO 30[4eCTBa HCliamMa, B PacCMaTpPUBAEMOM DErHOHeE, JIeKaln CpyOHbIe W
KapKacHble KOHCTPYKIIMH, CKAaTHbIE KPOBIH. UHMCTO JepeBsIHHBIE MOCTPONKH MOIYYUIIH PACHPOCTPAHEHHE B
OTHOCHTEJIbHO HEOOJIBIINX 10 pa3MepaM KBapTadbHBIX MEUETSIX M JDKAMH, B OOjiee K€ MOHYMEHTAIbHBIX

COOPYKCHUAX MPUMECHSAINCH CMCIIAaHHbIC KUPITUYHO-ACPECBAHHBIC 1 KAMCHHO-/ICPEBAHHBIC KOHCTPYKIHNH [2]
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Hawubonee pacnpocTpaHeHbl ObIIM CIEAYIOUIME THIBI (yHAaMEHTOB: JEPEBSHHBIA CTOJI0YATHIH, HIKHUE
BEHIIBI W3 JINCTBEHHHYHBIX OpeBeH, OyTOBBIH (yHIAMEHT Ha HM3BECTKOBOM pacTBOpE, KUpHHYHBIA. Takke
MeYeTH MOTJIH OBITh YCTpOeHbI 0e3 GpyHaamenTa [1, 4, 5].

KuprdHele cTeHbl MO OBITh OIITYKAaTypSHHBIMH, KPAIICHHBIMH WM HEKpAIlCHBIMH. [lepeBsSHHbIC ME4eTH
CTPOWJIH M3 IPEBECHHBI Pa3HbIX Topo1, Pacasist MOTIIH ObITh OOTITHTEI, TOOEIIECHBI WK OCTaBAINCH Oe3 00mmmBKH [1, 2, 4].

B 1BeToBO# raMme BHEIIHEH OTIENKH CTEH Mpeo0iIafaid eCTeCTBCHHbBIE [[BeTa HEOKPAIeHHOTO KUpIIHYa
WM JiepeBa, Ul KpalleHHBIX cTeH — Oeinna. Berpedaercst u AByXIBeTHas okpacka QacanoB. Kposns tecoBas
uiK B Goiee MO3AHMI MEepHOT METaUTNYECKasi, KpallleHHas MacIsTHOU kpackoii [1, 2, 5].

3akmaouenue. (Beonpl). Texnonorus crpoutensctBa Medereldd CuOuMpM TpHBsS3aHa K HPHPOJHBIM
YCJIOBUSM KOHTHHEHTAJIBHOTO U PE3KO-KOHTHHEHTAIBHOTO KIMMaTa TePPUTOPHIA, B KOTOPBIX MPHCYTCTBYIOT 30HBI
JIECHBIX MAaCCHBOB, M 0COOCHHOCTEH Teperaia TEMIIEpaTyp B 3UMHHNA U JISTHHH nepuoi. Takxke KOHCTPYKTHBHOE
pelICHHe M BHIOOp CTPOMTEIBHBIX MATEPHAIOB B HCIAMCKOW apXHTEKTYpe PErHoHa B pacCMaTpUBAEMBIX
BPEMEHHBIX TPAHULIAX 3aBHCENN OT NPOPECCHOHANBHBIX U BHE NTPO(ECCHOHATBHBIX (haKTOPOB.

K npodeccronanbhbiM  (hakTopaM OTHOCATCS: 1) MPEEMCTBEHHOCTh CTPOHUTENBHBIM TEXHOJOTHAM H
MaTtepuaiaM MeueTeil; 2) pacpOCTpaHEHHUE TUTIOBBIX MIPOSKTOB; 3) COBPEMEHHBIE [Tl PACCMATPUBAEMOTO MIEPUOIa
OOIIEPOCCHIACKHE M PETHOHANBHBIC TCHACHIIMM CTPOHMTENHHOTO MPOM3BOJCTBA; 4) pacnpoCTpaHEHHE MECTHBIX
CTPOUTENIbHBIX MATEPHATOB; 5) pervoHaNbHBIC TPAAUIUH CTPOUTEIBCTBA HEMYCYJIbMAHCKOH KYJIBTOBOM
APXUTEKTYPHI; 6) IPEEeMCTBEHHOCTD aAPXUTEKTYPHBIM TPAIULISIM ONPEICICHHOH apXUTEKTYPHOI IIKOJIBL.

K BHe npodeccronanbHbiM (Gakrtopam oTHOCATCS: 1) GrUHAHCOBBIE BO3ZMOKHOCTH OOIIUHBL; 2) YUCICHHOCTh
Y COLIMABHBIN COCTaB; 3) YPOBEHb HHTETPALlH B SKOHOMUYECKYIO )KU3Hb HEMYCYJIbEMaHCKOTO COOOIIECTBA.

Takum o00pa3oM, BBISBICHO, YTO Ooraras IQJIUTPa CTPOMTEIBHBIX MATEPHAIOB M KOHCTPYKLHIA
IMO3BOJIMJIa B YCJIIOBHAX pPacClpoOCTpaHCHUI yCTOﬁHHBLIX TUIOBBIX MNPHUHIWIIOB TOCTPOCHUA HHaHI/IpOBO‘IHOﬁ
CTPYKTYPbI CPOPMHUPOBATH PETHOHAIBHBIC CICIIU(PHUUECKUE YePThI 3AaHUN MEUETEH, BBIICISIONINE HX U3 00IIeH

KapTHHBI MyCyJIbMaHCKOT0 30149ecTBa Poccun B mepuox xonma XVIlI-nagana XX B.
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APXUTEKTYPHAS ATATITAIIAA KUJIBIX SYEEK C YUETOM
KN3HEHHOI'O IUKJIA CEMbBbH
W.J1. BepépkuHa
Tomckuil rocyapCcTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
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ARCHITECTURAL ADAPTATION OF RESIDENTIAL CELLS TAKING
INTO ACCOUNT CHANGES IN FAMILY
I.D. Verevkina
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sq., 2, 634003

E-mail: verevkinai@mail.ru

Abstract. The crucial point of housing at the contemporary time is the possibility of its adaptation to the needs of
inhabitants, their way of life with the account of the dynamic of the development of society and the changes in
the family composition. An important task for an architect is the ability to predict the possible demand from the
population. The use of flexible space-planning solutions for the elements of the apartment will allow to adapt the
living environment to the requirements of a particular consumer throughout the entire period of cells’ especially

during the period of self-isolation or in the case of remote work or study.

BBenenne. B coBpeMEHHBIX YCIOBHUSIX CTAHOBUTHCS KPUTHYHO BAYKHO, YTOOBI )KMIIbE UMENO CIOCOOHOCTh
rHOKOM aJanTanuy K MOTPEOHOCTAM XKHUTEIeH, UX 00pa3y *KHU3HMU C Y4eTOM JAWHAMHMKH Pa3BUTHs OOIIECTBa U
JKU3HEHHOTO IMKJa CceMbH. [l apXWTeKTOpa KIIOYEBBIM HABBIKOM SIBISCTCS YMEHHE MPOTHO3HUPOBATH
BO3MOJKHBIH CIIPOC HacEJIEeHHUs M MCIOJIb30BATh 3TH JIAaHHBIE MIPU MPOEKTHPOBAHNUH XWibs. [IpumMenenne ruOkux
00BEMHO-IUTAHUPOBOYHBIX PEIICHUHA 3JIEMEHTOB KBAapTHUPHI MO3BOJMUT aJAlTHPOBATH XKHUIYIO Cpery TIOx
TpeOOBaHUS KOHKPETHOTO MOTPEOMTENs Ha MPOTSHKEHUH BCETO BPEMEHH €ro HCIOJIb30BaHUS, B YaCTHOCTH B
YCIIOBHSX CAMOM3OJISIIIUY HIIH B CITydae THUCTAHIIMOHHOW paboThl \ 00yUeHHs.

JKCNepUMEeHTAIbHAST  4YacTh. ABTOPOM  BBIJISJICHO MATh BHAOB  BO3MOXHOW  ajanTaiuu
00BbEMHO-TUTAHMPOBOYHBIX 3JIEMEHTOB XHJIOH SUEHKH COIMAIBHOTO HCIIOJNB30BaHMA Ha mpuMepe T. Tomcka.
[1,2]. [Tomumo THOKOCTH IJIAHMPOBOYHBIX PELICHHI KBAapTHPHI MPOPA0OTAHO YCIOBHE BOSMOXKHOTO CIpOCa Ha
WHJIMBHyalIbHbIe pabo4re MecTa, KOTOpbIe ObUIM BOCTPEOOBAHBI B TIEPHO]] CAMOW3OJISILIMU U €r0 TOCIIECTBUS B
BUJI€ AMCTAHIIMOHHOW paboTHl WiH o0y4yeHHs. Taxke n3ydeHa BO3MOXKHOCTH YBEIHMUCHHS MPOJOJIKUTEIBHOCTH
MCIIOJIb30BAHMS JIETHUX MMOMELICHHH B XOJOAHBIH 1Iepuoa BpemeHH. [3,4,5]

PesyabTatsl. 1. [Ipu nosiBnenny peGeHka y CynpysKecKoil napsl B ClajgbHE MOXXET OBITh IIPEYCMOTPEHO
MECTO JUIsl pa3MELIeHHUs IETCKOIt KpoBaTH, J10 JOCTHKeHHUs pebeHKa Bo3pacTta Tpex Jet. (Puc. 1, a)

2. Ha nepuosa BpEeMEHHOTO HapyILEHHs OMOPHO-IBUrATEJIbHOrO amnmnapara OJAHOMY M3 YICHOB CEMbH
MOXET OBITh HEOOXOOMMO WCIIONB30BaHUE Kpecila-KOJSICKH, B TaKOM CHUTYyaIllMM CHAlbHI MOXET OBITh

amanTupoBaHa Jis KoMpopTtHOro npoxkuBarus MI'H. (Puc. 1, 6)
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3. Pexnm camomsomsiiy TpeOyeT oOpraHu3alMyd padOuMX M YYEHHYECKMX MECT JUI1 BCEX WICHOB CEMBHL.
B COBpeMEHHBIX YCIOBISIX COXPAHSETCS 3aIpOC KUTENEeH Ha BO3MOXKHOCTh IUCTAHIIMOHHOH paboTei\yuelsl. (Puc. 1, B)

4. YBenu4eHHe NPOIOIDKUTEIBHOCTH HCIIOJIb30BAHUS JICTHUX IIOMEILECHUH B IIEPUOA HE OJIaronpHATHBIX
norogueix ycnmosuid (cormacHo CIT 54.13330.2022 B r. ToMcK pa3pemieHo MpOSKTHPOBAaHME HE OCTEKICHHBIX
0aJIKOHOB M JIOJDKKH (KiIMMaTnueckas 30Ha 1B)

5. IIpumeHeHne BCTpoeHHOW MeOenu A MOBBIMICHHSA >(PQPEKTHBHOCTH HCIIONB30BAHUS MIPOCTPAHCTBA

KBapTHUPBI (POHIA CONUATBHOTO ncmosb3oBanus. (Puc. 1)

a) CNAABHA § = 14,0 CMNAABHA S = 14,0
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Puc. 1. Bapuanmul adanmayuu Jcunvix sueex ¢ yuemom JCUHEHHO20 YUKLA CeMbU.
a) nosienenue 8 cemve pedenra 6 sozpacme 0o 3x nem, 6) spemennoe Hapyulenue OnopPHO-08ULAMENTbHO20

annapama 00HO020 U3 UNIeHO8 cemovu, 8) HeobxooumMocms opearHuzayuu pa60qeeo mecma
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

3akaouenne. Hamuue mWMpoKoil THIIOIOTMM KBAapTHP B JKWIOM (POHJE COLMAIBHOTO HMCIOJIb30BaHUE
MO3BOJIUT OOECHEYNTh TPAKAAH, COCTOSIINX HA YYETE€ B KAa4ECTBE HY)KHAIOMIMXCA B YIYUIICHUH KHUIMIIHBIX
YCIOBHUM, XWJIbEM, KOTOPOE COOTBETCTBYET COBPEMEHHBIM TpeOOBaHMSAM KOHKPETHOH ceMbH. B mepuon
OKHJAHUS 3aCENCHHUS B MAKCUMAJIBbHO IOJXOISIIYIO TOJ 3alPOC CEMbU KBAPTHPY BO3MOXHOCTH aIaITALlUH

JKUJIbs NOBBICAT YPOBCHDb KOM(bOpTa MMPOKUBAIOIINX.

CIIUCOK JINTEPATYPbBI

1. Bepéskuna U.J1., Ayosraua H.B. [lepcreKTHBEI pa3BUTHSA U apXUTEKTYPHO-THIIOJIIOTHYECKOE Pa3HOOOpasne
CcoLMAILHOrO XWibs s T. Tomcka // Bectauk TTACY. 2023. — T. 25., Ne2. — C. 75-90

2. Bepépkuna WU.J[. Bnusaue conpanbHO-aeMOrpahuIeckux OCOOEHHOCTEH CeMEH Ha apXUTEKTYpy KUIOH
siueiiku couuanbHoro tumna. // TlepcrekTBbl pa3Butus QyHIaMEHTAIBHBIX HayK: cOopHuK TpymoB XVIII
MexayHapogHOW KOH(EPEHIINH CTYACHTOB, acCHHpPAaHTOB W Moyombix ydeHbIX (Tomck, 27-30 ampemns
2021 r.). B 7 Tomax. CrpourensctBo u apxurekrypa / mox pen. M.A. Kypsunoii, I'.A. BopoHoBOil. —
Tomck: N3a-Bo Tomckoro nonurexauueckoro yausepcureta. — 2021. — T. 6 — C. 107-109.

3. JameimoBa E.A. CoBpeMeHHBIE METOIBI TPOCKTUPOBAHUS JKWIOH CEKIIMH THOKOW IUTAHMPOBOYHOM
CcTpyKTYyphl // CTYAEHUYECKHIA: JIEKTPOH. Hay4H. )KypH. — 2018. — Ne 15 (35). — C.9-13.

4. Marait A.A., lyosrana H.B. KpynHonanenbHbIC KuIble JOMa € IIHPOKHM INIArOM HECYIIMX KOHCTPYKIIHH,
00eCTeUnBAaOIIMX CBOOOIHYIO MIAaHUPOBKY KBapTup. // Kunuisaoe ctpoutesibetBo — 2016. — N 10. — C. 21-24.

5. XapuronoB A.A., JyoernnH H.B. Tpanchopmamus >KWIbIX 37aHHH B COBPEMEHHBIX YCIOBHSX. //

[IpomsImieHHOE U TpaskaaHCKOe CTPouTenbeTBO. — 2021, — No3. — C. 44-48.

Poccust, Tomck, 25-28 anpenst 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa

101



102

XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

YK 72.092
KOHCTPYKTHUBHBIM JU3AH MEJUA ®ACAJIA «LIVING CELLS_3000»
B THHOBAIIMOHHOM ITPOEKTUPOBAHHUHU. POCCHUS CTPATEI'HS1-2030
A.B. JIpi6oBa
Hayunsrit pykoBogurens: Ct. npen. M.B. Tenbios
ToMckuil rocyapcTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
Poccus, r. Tomck, . Comnsnas 2, 634003

E-mail: arinatek2003@mail.ru

CONSTRUCTION DESIGN OF MEDIA FACADE "LIVING CELLS_3000" IN INNOVATIVE
DESIGN. RUSSIA STRATEGY-2030
A.V. Dybova
Scientific Supervisor: St. teacher M.B. Teltsov,
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sq., 2, 634003
E-mail: arinatek2003@mail.ru

Abstract. Architectural project "LIVING CELLS_3000" is a small architectural form built along the vertical
axis. A large elongated media facade with unique structural features to enhance its function. That helps to

attract the interest of the audience. "... Could you play the nocturne on the drainpipe flute?" ( Mayakovsky).

Beenenne. Co3naHne W MHTETPAIMs HOBHIX OOBEKTOB HAYMHACTCA C aHAIW3a TPaJOCTPOUTEIHHOM
3actpoiiku. st naHOBanmonuoro Menua gacana «LIVING CELLS_3000» («XKussie knerku 3000») 6buia
npoaHanu3upoBaHa Tepputopus noma Koncrantnna MenbHukoBa B . Mockse. K.C. MenbHUKOB - apXUTEKTOP
C MHPOBBIM HMEHEM, KJIACCHK COBETCKOTo aBaHrapaa XX Beka. Ero paOoTbl BIUSIOT Ha HOBOE IOKOJIEHHUE
co3aareneil u MupoByro apxutekTypy XXI Beka. Jlom TBopiia mpuBlieKaeT BHUMaHUE IPKUM 00pa3oMm, SIBISSCH
HCTOPHYECKUM NaMATHUKOM. CyIIecTByeT HEOOXOANMOCTD 3alIPOEKTHPOBATh KAYECTBEHHYIO MHPPACTPYKTYpPy
65aroycTpoicTBa IpaJOCTPOUTENBHOTO JIaHA(Ta 110 EePe0BBIM TEHACHIMAM 1 TEXHOJIOTHSM.

AxryansHocTh npoekta «LIVING CELLS_3000» (manoii apxurektyproii popmsr (MAD)) cocrour B
TOM, YTO B COBpeMEeHHOM Mupe IudpoBeix Texuosiorui didjital-art (udpoBoe UCKyccTBO) 3aHMMAET OJHO W3
Beaymux Mect. llenb 1aHHOro mpoekra - co3/aHHE HOBOW YHHMBEPCAIBHON apXHUTEKTYphl, KOTOpas SPKO
3asMBisIeT 0 cebe, W HIeaTbHO MHTETPHPYETCS B TPAJAOCTPOUTENbHYIO TKaHb. 3ajada: paszpaboTaTh Mamyro
apXUTEKTypHYI0 (GOpMy, KOTOpass OyJdeT ICTEeTHYECKUM OOBEKTOM, OO0JIaJIaoIIUM OIpe/elIeHHBIM HabopoM
(yHKIIMOHAJIOB M SKOHOMHYECKOW IierecooOpasHocThio. Bee 3T0 Oymer crmocoOCTBOBAaTh CO3AaHHIO
BBIPA3UTEIHLHON KOM(OPTHON CpeIbl IS JTHOJIEH.

JKcnepuMeHTAIBHAsT 4YacTh. MynbTuMenuiiHas Qopma pasMmelnieHa B PEKOHCTPYKIMH (acana
MIECTUATAXKHOTO 3JIaHMUsI, BXOJILETO B KOMIUIEKC C HCTOPUYECKOI TeppuTOpHel JoMa MenbHIKOBa, MO aapecy
nepeynok Kpupoapbatkwii, 10.

LudpoBbie TeXHOIOrHH - 0CO0as COCTABISIONIAs, KOTOpas SBISETCS HEOThEMJIEMOW JMHAMHYHOMN

YacThIO COBPEMEHHBIX TOpo10B. [Ipumep OusHec-komiuieke Moscow City.
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Wnest npoekta «LIVING CELLS_3000» («Kussie xiietku_3000») 3akimodaercss B CO3MaHUUA 00bEKTa
C YHUKaQJIbHOI KOHCTPYKTHBHOH OCOOEHHOCTBIO, OCHOBAaHHOW HA BIMSHHM BO3AEUCTBUS (DOPMBI Ha BOCHPUSTHE
YEJIOBEKOM IPOCTPAHCTBA Topoja. APXHTEKTypa o0pa3a CHHTE3HPYET JHHAMHIECKOEC M3MEHEHHE 3JIEMEHTOB
MaHeNW W BHU3YaJNbHBIX Npoeknuid. HayuHele nccnenoBaHus B 00nacTH MyJIbTHMEAMA IIOKa3bIBAIOT, YTO
ompeneneHHBIN 3 dekT Ha BocmpuATHEe WHPOPMAIWN OKa3bIBAIOT pa3HbIC BUABI JTUHUA U (QOPMBI OOBEKTOB.
Cunraercs, 9TO BEPTHKAIbHBIC/TOPH30HTAIBHBIE TPSIMbIE ACCOLMUPYIOTCS CO CIIOKOWCTBHEM, SICHOCTBIO, a
W30THYTHIE, B CBOIO O4Yepelb, — C M3ALIECTBOM M HENPHHYXICHHOCThIO. TakuMm o0pa3oMm, BepTHKalbHas
BBITsIHYTast popma MAD co3naetr AMHAMUYHYIO Pa3HOOOPA3HYIO NAIUTPY PELICHHH.

BHumaHust 3puTenel akLEHTUPYETCsl 3a CYEeT M3MEHEHHs (OPMBI, MPUAaBACMOW OOBEKTY BOCHPUSATHS.
B gactHOCTH, 30 (EKTUBHBIM CIIOCOOOM NPHUBICUCHHS B3INIAAA 3PUTENS SBISIETCS BBIACICHHE IO KaKOMY—
HUOYZp MPU3HAKY OJHOTO 3JIEMEHTa CPeAM ApYrux. Tak, Hamboiee BBICTYMAIONUIMHA YroJI YeThIPEXyroIbHUKA
CTaHOBUTCS HE3aBUCHMO OT €TI0 IIPOCTPAHCTBEHHOTO MOJI0XKEHHUSI MECTOM KOHIIEHTPAi BHUMAaHHUS.

OCOOEHHOCTH  IICMXOJIOTMM  BOCHPHATHS  OBIIM  INIPUMEHEHBI B  MyJbTHMeIuitHOM  (acane
«LIVING CELLS_3000», 3T0 maer BO3MOXXHOCTh IPOCKTHPOBATh BBICOKOTEXHOJOTHYHOE 3SHEProEMKOe
00Opy/IOBaHHE C WCIOJB30BAaHHEM <«3EJICHOH OJHEPreTHUKH» (COJHEYHbIe Oaraped, BETPOBas JHEPrus).
KoHcTpykuust o0bekTa 00siaiaeT cTojdb HEOOBIYHBIM, HO TEM HE MEHEE JIErKO BOCHPOU3BOJIUMBIM CIIOCOOOM.
Pean3oBaHo 3T0 OBUIO B BU/I€ HECKOJILKUX OTAEJIBHBIX IUTACTHH Meaua (acaaa, KOTOpbIE 3aKpeIuIeHbl B 001eM
METAUIMIECKOM KapKace, MMEIOIEM BHYTPEHHHH aBTOMAaTWYECKHMH MEXaHW3M, CIOCOOHBIH ITOBOpavMBaTh
IUIACTUHBI B WHIMBHIYaJIbHOM MOPSAIKE, BIAOJNb CBOECH TOPHU3OHTAIBHOW OCH. 3a CUYET MOBOpPOTA IUIACTHH
oOpasyeTcs THOKOCTH ()OPMBI, UYTO OyAeT MpUAaBaTh O0COOYI0 BOCIIPHUMYHBOCTH K 00paboTke WH(pOpManuwy,
nocTynarlei yepe3 nanubii Mmeaua dacaxn. «Waterfall technology» - pabora, K0Topoii ocHOBaHa Ha JIBM)KCHHH,
oOpa3zyromiemMcsi 32 CUeT MOBOPOTHBIX JJIEMEHTOB, 00pa30BBIBAIOIIMX Pa3pbiB MPOCTPAHCTBA, YTO O0OCTpPSET
BHUMaHue 3puTensi. MHOrooOpasue I[BETOBOH MaJMTPbl COBPEMEHHBIX MaTEPUAIIOB KOHCTPYKIHMH cO3/1aeT
YHUBEPCAIBHYIO MOJIEIIb ISl TPaJ0CTPOUTENBHBIX PEIICHHUI.

Ixkosorusi. O0bekr «LIVING CELLS _3000» He TOJbKO HOMOJHSET NMPOCTPAHCTBO ICTETHKOM, HO
TaK)Ke CBA3BIBACTCS INPOILIOE C HACTOSIINM, JaBas BO3MOKHOCTb Ul JABM)KEHHsS B HoBoe Oymymiee. IIpoekr
9KOHOMHYECKH LIEJIECO00pa3eH, Tak Kak ero pabora OCymIecTBISCTCS MPU OMOIIM KOJIOTHYECKHX TEXHOJIOTHH
— aJBTePHATUBHBIX UCTOYHUKOB SHEPTHH (COJHEUHbIC OaTaper, BETPOBas SHEPIHUs).

3akiouenue. B pe3ynbTaTe NPOBEACHHON HAYYHO-HCCIENOBATENLCKOH pPabOThl  OBLTM W3YYEHBI
TUIAHUPOBOYHBIE, KOHCTPYKTHUBHBIE OCOOEHHOCTH 3JaHUsl M OpUTHMHAlIbHbIE WH)XEHEPHbIE PEILICHUs JoMa
K. MenpHHKOBA, YTO  Jaj0  BO3MOXHOCTh  IPOEKTYy  HHTETPUPOBATh  MYJIbTUMEIUiHBIN  (acan
«LIVING CELLS_3000» B rpamoctpouTebHyi0 TKaHb ropoaa Mocksa. IIpoekT — 3To Hmpu3HaHHE BEIHKOIO
ApXUTEKTYpPHOTO HacJe sl PyCCKOTO aBaHrap/ia, CO3JafolIiii HOBbIE KYJIbTYPOJIOTHYECKUE CMBICIBI.

«... a BBl HOKTIOPH CBITpaTh CMOTJIM OBl Ha IieliTe BOMOCTOYHBIX TPYO?» (MasKoBCKHA)
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asmop npoexma A.B. [{vibosa, pykosooumenv M.B. Tenvyos
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YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

VK 711:534.2
OLIEHKA LIIYMOBOTI'O 3ATPSI3HEHUS TOPOJICKOI CPEILI HOBOCUBUPCKA

O.B. Cazonkuna, I1.K. JlanteBa
HayuHb1il pykoBOaUTENB: JOLEHT, K. apX. A.E. ['amenko
HoBocubupckwii rocyJapCTBEHHBIH YHUBEPCUTET apXUTEKTYPHI, 1n3aiiHa u UcKyccTB uM. A.Jl. KpsakoBa
Poccus, r. HoBocnbupck, yi. KpacHsrit mpocnext, 38, 630099

E-mail: mokinjayos@gmail.com

ASSESSMENT OF NOISE POLLUTION IN THE URBAN ENVIRONMENT OF NOVOSIBIRSK
0.V. Sazonkina, P.K. Lapteva
Scientific Supervisor: Assoc. Prof., PhD., A.E. Gashenko
Kryachkov Novosibirsk State University of Architecture, Design and Arts, Russia, Novosibirsk, Krasniy
prospect str., 38, 630099,

E-mail; mokinjayos@gmail.com

Abstract. In this report, we continue the study of noise pollution in the urban environment, using the example of
the city of Novosibirsk, we consider its impact on residents with the help of a sociological survey, compare the
results of the survey with the results of our own observations and field measurements, evaluate noise pollution and

consider prospects for further study.

BBenenne. UenoBeuecTBo BcE OONBINE CTapacTCs CHU3UTH BIHMSHHUE aHTPOIOJOTHYSCKUX MPOIIECCOB HA
OKPY’KaIOIIYI0 Cpely, OJHAKO HEOJaronpusITHOE BO3ACHCTBHE IIyMa HA XH3Hb U 37J0POBbE JIIOJEH HEYKIOHHO
noBeimaercst [1]. MUC Poccum maét mrymMOBOMY 3arpsi3HEHHIO TAaKO€ OMpEETeHHe: OTO IPEBBIINICHUE
€CTECTBEHHOTO YPOBHS IIyMa W HEHOpPMAaJlbHOE M3MEHEHHE 3BYKOBBIX XapaKTEPHUCTHK Ha pabO4YMX MecTax, B
HaceNEHHBIX MyHKTaX U IPYTHX MECTaX BCIIEJCTBHE PaOOTHI TPAHCIIOPTA, TPOMBIIIICHHBIX YCTPOHCTB, OBITOBBIX
prOOPOB, TOBEJCHNUS JTIOICH WK JPYTUX NpU4uH [2]. YUenoBeueckui OpraHu3M MPaKTHYSCKH Oe33aIUTEH IPOTHB
IIyMa, a JIUTENFHOE MTYMOBOE BO3ICHCTBHE BBHI3BIBACT PAa3IUUHBIC 3a00JICBaHMS, BEACT K YXYIIICHHIO KauecTBa
JKU3HU ¥ SKOHOMUUYECKHM TOTEPSIM, CHUXKAET IIPOU3BOIUTENBHOCTD TPy/Ja Ha npeanpusatusx [3]. MiMeHHo noatomy
HENTbI0 JaHHON paboTHI SBIIETCS HCCIeI0BaHIe IITyMOBOTO 3arpsi3HeHus ropona HoBocubupcka.

JTanbl 1 MeTOAbI HcceA0BaHuA. [IepBEIM TAIOM 3TOTO UCCIEAOBAHMS CTall COIIMOJIOTHYECKUI OIpoC
XKHUTeNeH, KOTOPhI Ha MOMEHT HamucaHus 3Toi ctaTeu nponnty 200 yenoek. B mepByto odepenb Mbl XOTETH
BBISICHUTDH JIMYHOE OTHOIICHUE JKUTENEH K MpobiieMe IMIyMOBOTO 3arps3HEHUSL.

Tak, Hanpumep 71,5 % ONpOIIEHHBIX 3asBIISIOT O TOM, YTO OOpAIIalOT BHUMaHHUE Ha IIYyM B TOPOJIE, PH
atoM 49,5 % roBOpsAT, YTO CKOpee NPUBBIKINM K TOpojckoMy myMmy. YUro jxe Kacaercst 310poBbsi, TO 45 %
OINPOLIEHHBIX OTMEYAIOT BIUSHHE IIyMa Ha Ka4eCTBO MX CHA, C YBEPEHHOCTBIO CKa3aTh, YTO IIYM HE BIMAET Ha
UX CaMOYYBCTBHE, MOTYT Tonbko 12,8 %. Ha Bonpoc “Kakue uyBcTBa BBl UCHIBITBIBAE€TE, HAXOISACH B IIYMHOM
MecTe?” PECIIOH/IEHTSI Yallle BCEro oTBevau: pasapaxenue (21 %), nuckomdopr (15,5 %) u paccessHHocTh (8 %).

OCHOBHBIM IIPEIMETOM HCCIIEOBAaHUS SBIAETCS Topox HoBocHOMpCK, MOITOMY KITFOUEBBIMH MOMEHTAMHU
COIIMOJIOTMYECKOT0 MCCIIECIOBAHNS CTAIH BOMPOCHI 0 HEM. 54 % ompomeHHBIX Ha3Banu LleHTpanbHBIA paiioH

ropoJia caMbIM IITyMHEIM; YPOBEHb IITyMa B TopoJie oIieHmwH Ha 7 (1o mkaine ot 1 no 10) mpumepno 35,5 %, mpu
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aToM 32,5 % pecroHIeHTOB OoLeHWIH rpoMKocTh HoBocubupcka Boime 7 6aymuioB. Ha Bompoc “Kakoe mecto B
HoBocubupcke Bam kakercst Haubosee mymHbM?” 35 % onpoureHHbIx HazBanu [Inomans JlennHa.

Bropsim 3Tanom nccnenoBanus mrymoBoro ¢oHa HoBocuOupcka crann HaTypHBIE U3MEPEHUS B MECTaX,
MIOJIyYEHHBIX U3 OTBETOB Ha IpelblIyIIuil Bompoc: miomans JlennHa, yn. bonpmesucrtckas, miomans ['apuHa-
MuxaiinoBckoro, mmomanbs Mapkca, PeuHoit Bok3anm, OKTAOpbckas MarucTpans, IUiomans KanuHuHa,
yi. Ummonpomckast, yin. Kuposa, TL] Tanepest, mnomans Tpyna, crannus metpo Crynerdeckas. [Ipexxae Bcero
MBI XOTEIHM CPaBHUTh OTBETHI DPECIIOHJCHTOB C IIYMOBBIM (DPOHOM DTHUX MECT, Aa0bl BBISIBUTH HAaCKOJIBKO
OTIMYAETCs WIN CXOJUTCS IMYHOE OINYLICHHE JII0JeH OT peasbHbIX YCIOBUIL.

Jist MOCTIKEHUS TIOCTaBJICHHOW LENM B MOJYYEHHBIX MECTax OBbLIM BBINOJIHEHBI HaTYPHBIC M3MEPEHHS
YPOBHS IIIyMa P IIOMOIIY IPWIIOKEHNUS U1 cMapTdoHa Noise meter; NpHIoKeHHE UCIOIb3YeT MUKPO(DOH I
OTCJIEKUBAHUS YPOBHS 3BYKOBOT'O JaBJICHUS U aHAIN3a JaHHBIX. 3aMepbl YPOBHS IIIyMa IPOU3BOIMWINCH TPH Pa3a
B cyTkHu 1o 10 munyT: yTpoMm ¢ 7 1o 10 yacoB, auém ¢ 12 1o 14 yacos u Beuepom ¢ 17 1o 20 yacoB. OCHOBHBIMU
TOYKAMH /15l ©3MEPEHUH Ha BEIOPAHHBIX ITYHKTaX CTaJIM MECTa OOJIBIIIOTO CKOTUICHHS JIFOICH OKOJIO POe3kei yacTn
(7,5+0,2 M OT OJIOCHI JBMKEHUS aBTOTpaHCIIOpTa Ha BbIcoTe 1,5+0,1 M OT MOBEPXHOCTH AOPOKHOTO MOKPHITHUS [4]).

PesyabTaTsl. [Io nToram uaMepeHuil Mbl YBUJIENH, YTO BO BCEX MECTax HAOIIOJACTCs] BHICOKHM YPOBEHb
mryma (Boite 60 1b) mpu Hopme 55 nb nHéM 1u1s TeppuTOopuii BONM3M k10 3acTpoiiku [4]. [Ipu aToM B 9 MecTax
¢ukcupytotcs nokaszarenu 6osiee 70 ab, KoTOpble MPEBBIIAIOT MAaKCUMAJIbHBIH HOPMAaTUBHBIN MoKa3aTenb [4].
Campblif 00JIBII0H YpOBEHD 3BYKOBOTO JaBlICHUS ObII 3a)UKCHPOBAH B TOUKE IepecedeHus yiaul Mnmoapomckas
u Opynze — 81,6 nb.

Ilocne Toro kak ObuUM coOpaHbl IH(POBBIE 3HAYECHUS HATYPHBIX W3MEPEHUH, MBI CO3JalM MOJEIb
mryMoBo# kapTel Topona HoocuOupcka (Pucynokx 1) B TMC-mporpamme QGIS. Toukn m3MmepeHmid ObuTH
HaJIOXKEHBI Ha TeorpapuIecKyo MOJI0KKY; BECOM ISl KAXK0H TOUKH BBICTYNAJIO HU(PPOBOE 3HAYEHHE 3BYKOBOTO
JaByieHus. Jlamee MBI MHTEpPIOJIMPOBAIHN JAaHHBIE C MOMOIIBIO METOJa OOpPaTHBIX B3BEIICHHBIX PACCTOSHHM;
JAHHBIM MeTox Haubojee MOAXOMUT JJIS MOJOOHOrO BHAA KapT, MOTOMY KaK paguyC BIMSHHUS Kaxao0H u3

HCXOJIHBIX TOYEK Ha HHTEPIONHNPYEMYIO IEpEMEHHYIO OlpesersieTcs 3HaueHneM "seca' [5].

Puc. 1. Mooenv wymosoti xapmul 2opooa Hosocubupcka
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CpaBHUTENBHBIN aHAIU3 PE3YNbTAaTOB COLIMOJOTHUECKOTO ONpPOCa U Pe3ysIbTaTOB HATYpPHBIX M3MEpPCHHUH
JTa€T HaM MOHSATh, YTO JIMUHBIE OLIYIIEHUS PECIIOHIEHTOB 1OCTaTOYHO CUIBHO PACXOIATCS C JAaHHBIMH LITYMOBBIX
3aMepoB. TeM He MeHee, HECMOTPSI Ha PacXOXICHHUS, B MECTax, Ha3BaHHBIX PECIOHICHTAMH, ACHCTBUTEIHHO
ObLTH BEIABICHBI HOPMAaTHUBHBIC ITPEBBIICHHS.

3ak/roueHue. OCHOBBIBAsICh Ha MOTYYEHHBIX C TOMOIIBIO HATYPHOTO UCCIIEOBAHMS YPOBHSAX IIIyMOBOTO
3arpsA3HEHNUS, MOXHO NPUHTH K BBIBOJLY, YTO BO BCEX TOYKAX MPEBBIIICH HOPMATUBHBIN [T0KA3aTelb, B IOJIOBHHE
U3 HUX OOHapyKE€HO MPEBBIILICHHE MAaKCUMAILHOTO HOPMAaTUBHOTO ITOKa3aTelisl, a HauboJiee IyMHBIM MECTOM B
ropore HoBocubupcke sBisiercss mnepeceuenue ynun HWnmonpomckas n ®pynze. [lnsg  ymeHbIIeHUS
0oOHapy)KEHHBIX TNPEBBIIICHUH Ha 0OCIIETyEeMBIX TEPPUTOPHSIX HEeoOXoanMma pa3pabdoTKa M peayu3aunus psjaa

MEpOIIPUATHH, KOTOpast OyIeT OCHOBaHa Ha Pe3yJIbTaTax MPOBEIEHHOTO HATYPHOT'O HCCIICTOBAHUS.
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Abstract. Historical and cultural treasures have great and memorable importance in the city’s history and the
country as a whole. The memorial objects are characterized by a synthesis of architecture and sculpture,
fragments of monumental painting and landscape art, creating a certain mood, including in the image of a night

city. This work is devoted to the analysis and artificial lighting development of two memorial objects in Tomsk.

Beenenne. Kaxprii Toposl IMeeT CBOIO YHUKAJIbHYIO HCTOPHIO, Y3HATH KOTOPYIO MOMOTAIOT U OOBEKTHI
KyJIBTYPHOTO, UCTOPHYECKOTO M MEMOPHAIBHOTO HacleAus. 3a4acTyi0 HE BCEM MapKOBBIM 30HAM, CKBEpaMm
ropoja yaensercss JODKHOE BHUMAaHHME B IUIaHE IPUBIEKATEIbHOCTH OOBEKTOB B TEMHOE BpEMs CYTOK.
CoBpeMeHHbIE CBETOBBIE PEIICHUSI OTHOCUTEIBHO OOBEKTOB KyJIBTYPHOTO M MEMOPHAIIBHOTO HAacIeus TpeOyroT
NepecMoTpa, & WHOT/Ia U HOBOTO B3TUIsia Ha (POPMHPOBAHIE CBETOIBETOBOM cpefbl ropoaa [1,2]. D1o sBasercs
MOJXOIOM B PEHICHHH KOMIUICKCHOHM 3aJadll OCBEIICHUS TAaKHX OOBEKTOB, a TaKKe HMEET KOJIOCCaJIbHOE
3HAYCHHE TIPU y4eTe W OOCCIICUYCHWH WHIWBUAYAIBHBIX OCOOCHHOCTEH MOHYMEHTA WU COOPYKCHHS, IJIS
NPUIaHAs KaKIOMY W3 HUX YHHKAIFHOCTH W HEIIOBTOPHUMOTO 3allOMUHAOMIETrocs o0pas3a IpH MOCEHICHHH H
3HaKOMCTBE C HCTOPHEN POJAHOTO ropoJia U CTPAHbI B LIEIOM.

OO6BexTamMu JUIs U3YYCHHS U CONPHYACTHOCTH K KYJIBTYPHBIM M HCTOPHYECKHM BeXaM MOCITYXHJIH J1Ba
coopyxenus B ropojge Tomcke: namsatauk ['epoto CoBerckoro Cotoza @. M. 3UHYEHKO, TOCBSIIEHHBIH TEPBOMY
koMeHaaHTy Peiixcrara, otkpeiteiii 30.04.2015r. u uwacoBHs Ilpeobpakenuss ['ocmonmHsi, TOCTpOeHHas B
2003 romy B maMsTh O TOMHYAX-JIMKBHJIATOPaxX IOCIEICTBUI YepHOOBIIILCKOM aBapiH, PAcIIOIOKEHHAask B CKBEPE
I'epoe UepnoObursa. Tema moJBUIoB, COBEPIICHHBIX BO BpeMsi Benmukoit OTeuecTBEHHOW BOWHEI, 1O CeH JEHb
OTKJIMKaeTCsl B CepAllax HAIIEro HapoJa, YTO CIY)KUT IPHUMEPOM I'epoM3Ma M XpaOpOoCTH COBETCKHX COJIJIAT,
KaKUM 3aCJIy>KeHO BBICTYNAeT COBETCKHH BOEHA4YaJbHUK, ypokeHel Tomckoi obnactu — Penop MarseeBny
3urueHko. [lamMsITh 1 McTOpUYEecKas 3HAYMMOCTh COOBITHH, mpousommenmux Ha YADC B anperne 1986 roma He
obomura CTOPOHOH TOMHUYEH, 9YTO OE3YCIIOBHO BaXKHO M MAMSTHO B 31I0XY HOBBIX M MEPCHEKTHBHBIX TEXHOJIOTHHA
pasButus obmiectBa. [1o KaxaoMy M3 OOBEKTOB BBITIONHEH aHAJIN3 TEPPUTOPHUH, 0030p OOIIETO XapakTepa

OCBCHICHUA B BEYCPHEEC U HOUHOEC BPEMsI, ITPOBCIACHO N3YYCHUEC PACIIOJIOXKEHNUA OCBECTUTCIBHOT'O 060py11013aH1/m
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JUISL 1IeJIell MX OCBEUICHHMs B YCJIOBHMSAX HMEIOLIMXCS CBETOBBIX NpuOOpoB. Hacrosimas paboTta mocesiieHa
npopaboTKe BONpPOCAa APXUTEKTYPHO-XY/IOKECTBEHHOIO OCBELIEHHS OOBEKTOB (IaMSATHUK, 4YacOBHS) U
NpUIATaloIUX K HUM TEppUTOpWil Ui OoJee HArMSIAHOTO M BBIPA3UTEIBHOTO OOJIMKA COOPYXCHHUH
HCTOPHYECKOTO U MEMOPUAIILHOTO 3HAUCHHS.

JKcnepuMeHTadbHast 4acTh. Bun mamsaranka @.M. 3WHYeHKO TOKa3aH Ha puc.l, a, TOe ciemyer
OTMETHUTH, YTO 3JI€Ch HET Ul HEro CIENHAbHOTO OCBEIEHHS B TEMHOE BPEMs CYTOK, OOIlee OCBEIICHHE B
OPOCTPAHCTBE aJIeH U MaMSITHHKA 00ecIieunBaeTCsi CBeTOM (hoHapeil mapKoBBIX CBETHIBHHKOB (puc. 1, 0), uTo
3aTpyIHsEeT TPOCMOTP OOBEKTa LETUKOM M OTHENbHBIX €ro COCTaBiIfomMX. Purypa repost BBIIOJHEHA B
HOJHBIN POCT, BBICOTOH 3,5 MeTpa, yCTaHOBJIEHAa Ha YETHIPEXMETPOBOM TPAHUTHOM IOCTaMEHTE, MPU 3TOM
o0Imast BBICOTa BCETO COOPYXKECHHSI COCTaBIsseT 8 MeTpoB. Ha mocTameHTe 1O 4YeThIpeM €ro CTOPOHaM
pacIIoNIOKeHBI BEITPaBUPOBaHHBIE (hparMEHTHI CIIEH BOJAPYKEeHHS 3HaMeHH Han Pefixcrarom, mrypm Peiixcrara,
IUIaH OWTBBI, BeXH Onorpaduu 3HAMEHHTOTO KOMAaHAWpPA, OTHAKO PACCMOTPETh MX, KAK M BO3BBIIIAIOLIYIOCS

(urypy repost o4eHb 3aTPyIHUTECIHHO B BEUEPHEE U HOYHOE BPEMSI.

Puc. 1. @®omo obvexmos uccireoosanus: namamuux @. M. 3unuenxo oném (a) u éewepom (6),

6u0 Ha uacosnio lIpeobpasicenus I'ocnoous 6 memmoe epems Cymox (8)

Teppuropus ckBepa, re pacmoioxera yacoBHs [IpeoOpaskenust ['ocroHs nMeeT BH3YaIbHO HECKOJIBKO
30H, KaIas W3 KOTOPHIX C TOYKH 3PEHHS CBETOBBIX IMPHOOPOB WM OCBEIICHUS BBITIOJIHEHBI I0-Pa3HOMY.
[ oHOM M3 YacTell CKBepa MCIOJB3YIOTCSA CBETOANOAHBIE OHAPU HEHTpaTbHOTO OEoro nBeTa, 4To B I[EJIOM
obecrieunBaeT JIy4lllyl0 LBETONepenadyy U KoM(GOPTHOE OCBEIEHHE JOPOXKEK M INPHJIEralolleldl TePPUTOPHH.
B npyroit ero uacTu, BKJIIOYas YacOBHIO, WCKYCCTBEHHOE OCBEIICHHWE MPEJICTaBICHO MapKOBBIMU
CBETWJIbHUKAMH, TJIe OCBEILICHHE MPEICTaBICHO Cl1abo WM OTCyTcTByeT. HekoTophle (oHapu MMEIOT pa3HyIo
LBETOBYIO TEMIEPATYPY, YTO CO3JAET KapTHUHY HEOAHOPOJHOIO CMEIIAHHOTO OCBEIIECHHUS C 3aBEJOMO HHM3KOM
[BETOIEpeAaYei HAXOASIUXCS BOMU3U OOBEKTOB M CaMOl MapKOBOW 30HBI. BHJ YacOBHM B TEMHOE BpeMs
CYTOK HMeeT c1ab0 MpOoCMaTpHUBaeMBbIil KOHTYp (pHc. 1, B), Tak KaK CIEIUAILHOTO OCBEIICHUS HE UMEET.

Kaxnmprit w3 93TuX OOBEKTOB  HYXKJAeTCs B IEPECMOTPE  OCBCINCHHS, CO3MaHUU  €ro
APXUTEKTYPHO-XYI0KECTBEHHOTO 3aMbICJIa U JIEKOMIIO3HIINY OCBEIICHUS Ha TIPEIMET PACCTABICHUS aKIIEHTOB U
obecredyeHus MeJ0CTHOTO BOCIIPHSITHSI B OTCYTCTBUH JHEBHOTO CBETa B MpEJIeNiax 3aHUMAEMBIX TEPPUTOPHIA.

PesyabTaTsl. [IpopaboTkoil poeKTHOTO perieHust sBiseTcst pe3yiabTar 3D monenupoBanus B DIALUX

evo. ns nmemoHCTpanuu oO0BEKTa MojoOpaHa mpuOmm3nuTenbHas (urypa (MoAenb) MaMsATHUKA, BEBIIOJTHEHA
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pacCTaHOBKa CBETOBBLIX HpI/I60pOB u C(l)OpMI/IpOBaHO OCBCHICHHUC, KaK IIOKa3aHO Ha pI/IC.z, a. I[J'[H COXpaHCHUSA

CIAUHOI'O 00HrKa CKBEpa NpeAnojaractcsa paBHOMEPHOC PACIIOJIOKEHUE CBCTUILHUKOB, C HeﬁTpaJ'ILHLIM OenbIM

CBETOM M DAaCIpEeNEeNICHHEM CBETa B HIDKHIO momycdepy. OcBemeHne Kpyryiod IUTOMagy B FOXKHOW YacTH

CKBEpa AEKOPHPOBAHO BCTPAaMBAEMBIMH B KaMEHHOE OTPaKACHHE IPOKEKTOpaMH, KOTOpbIe (HOPMHPYIOT

CUMMETPHYHBII y30p BHYTPH 3TOTO MPOCTpaHCTBa (puc.2, 0). s 9acoBHM IpeiaraeTcsl UCIIONIb30BaTh 4 BUOA

CBETOBBIX IPHUOOPOB, YTOOBI 00ECTIEUNTD MOJCBETKY 3MaHUS, ITOAYEPKHYTh apXUTEKTYpHBIC dIeMeHTa (acasna,

BBITIOJTHUTD PSiJl AKIIEHTOB I OCBEIICHUS BXOHOM IPYIIIbI, CTEHBI C MO3aUYHOW KapTHUHOH (puc. 2, B).

0)

Puc. 2. ITnan ocsewgenust namsimuuxa (a), meppumopuu ckeepa (6) u uacosmu (8)

Y4acoBHA

AeTcKan
naou,.

NaBOYKHU

VIZOR LED 50 D15 2700K
CBeToBOII TOTOK — 3400 ™M
MomrsocTs — 50 BT
Konnuectso —4 wr.

COLOSS LED 30W RW
840 RAL9005

CaetoBoil T0TOK — 3900 1M
Momsocts — 34 BT
Kommaectso — 4 mr.

GLOSS LED § A15 4000K

1101800420 ”
NoTok 400 nm
MowrocTs 5 BT
Konnvecteo: 1

TUBUS LED 10 (12) 4000K
1637000130

NoToxk 1300 2m
MouwwocTs 13 Br
Konuuectso: 8

FRAME LED 6 4000K
1742000040

MoTok 100 am
MouwocTs 6 BT
Konuuecteo: 12

TUBUS LED 18 (24) 4000K
1637000190

NoToxk 1700 am
Mouwpocrs 18 BT
Konusectso: 4

3akiaouenue. B Xoae pa6OTBI Haq 00BeKTaAMHU MEMOPHATIBHOI'O 3HAYCHUA (HaMHTHI/IK u ‘laCOBHﬂ) ObLIN

BBIIBJICHBI TAKHC HCIOCTATKHU B MX OCBCIICHUH, KaK BI/ISyaHBHHﬁ KOHTPACT OCBCUICHUA CKBEpPA, YTO BBIHYKICHO

MOJCJIMJIO €r0 Ha HECKOJILKO 30H M HE BbI3BAJIO BIICYATICHUS €IMHOIO NPOCTPAHCTBA, HEAOCTATOK MJIM OTCYTCTBHUEC

OCBEIIIEHNS Ha caMHUX 00BEKTaX, YTO IMOBIIUSIIO Ha €ro mepecMoTp. Kaxplit 3 MpeiosKeHHBIX B pab0oTe pereHui

HOCUT I/IH}:[I/IBI/I)IyaJ'H)HHﬁ XapakTEep U OTpaAXKACT 3aMHTCPECOBAHHOCTL B HMCIIOJIB30BAHUU CIICHUAJIBHBIX CBETOBBIX

AKIEHTOB JUIs 0OecTieyeH st 61aroycTpoicTBa NOOOHBIX OOBEKTOB B CBETOBOW Cpejie HOYHOTO ropo/ia.
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Annomayun. B cmamve npeonosicen Ho8vll  8apuanm 20poockozo naanuposanus CuuyanbanbCeKol

A6MOHOMHOU NpeheKmypuvl Ha OCHOBe ROMPEOHOCMEN PA3BUMUSL 20P00A U 2e02PAPUUECKO20 NOTOICEHUSL.

Introduction. The main aims of new urban planning are: 1. Promotion of global tourism, and create a
new space for cultural tourism in smart city planning in multiple dimensions. 2.Activation of the vitality of the
space with artistic intervention and create a new form of all-round tourism; 3. Promotion of refined management
with intelligent technology and upgrading of global tourism public services; It has suitable natural climatic
conditions to provide health care for people's body and mind.

Research methods. This article comprehensively studies the overall urban planning and tourism master
planning of Xishuangbanna, as well as the differences between methods, techniques in planning content,
management system, economic and technical methods referring to Xishuangbanna Autonomous Prefecture by
comparative analysis and discussion.

Main known problems. Urban planning, urban micro-renewal and global tourism planning have not
formed an efficient and convenient multi-department linkage mechanism, involving multiple fields and
belonging to different departments, which conflicts with the construction goals of the same space and forms a
certain degree of sectoral barriers yet. Under China's epidemic control measures, the loss of Xishuangbanna's
tourist population has been caused, for example, by fewer inbound and outbound flights. Lower hotel occupancy
rates have led to a decline in Xishuangbanna's economy. The single function of leisure space and the
homogeneity of business products affect the quality of tourism supply in the whole region [1].

The "gray space™ and "rust belt" of urban stock affect the overall image of global tourism, and problems
such as old space will inevitably occur in the process of urban development [2].

Urban planning for existing problems. First, for small and micro public sites and their facilities with
low quality and low utilization rate in urban public areas, the construction of "pocket parks", "pocket squares"
and community gardens is actively promoted, that effectively fits Xishuangbanna's «14th Five-Year» plan where
the construction of the park city advocated by paying attention to the excavation of local historical and cultural

factors, the integration of modern cultural creativity and national characteristic elements, which strive to improve
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the quality of public space, enrich the functional connotation of public space, and create an open new space with
exhibition, leisure and entertainment functions. Thanks to these factors, Xishuangbanna is becoming so-called
«miniature urban cultural living room» now. Through high-quality and multi-functional public space, it also
helps to drive the development of surrounding areas, form cultural integration and complementary functions with
the region, optimize the layout of space resources, and improve the quality of public space, create a "city in the
park" and expand the tourism space of the whole region. For example, Manhall Park uses modern intelligent
technology in the scenic area with national characteristics, so that traditional national characteristic culture is
combined with intelligent technology [3].

It is also an international leisure resort which returns to the original natural environment on the Mekong
golden tourism route. First of all, specialists should focus on the spatial development strategy of river-city. the
integration and promotion of the common use must be held of both sides of the city; Secondly, construction of a
new business tourism core node in this area (Mekong New Area of Jinghong City as a Banna tourist destination),
will drive regional economic growth; Third, artistically create a riverside tourism shoreline, and turn the
riverside into a future water paradise for tourists and walkers, while improving the quality of life of citizens,
attracting tourists to stop and stay [4]. There are some more ways to increase tourist flow: 1. Improving and
transforming nighttime consumption carriers, and create nighttime consumption agglomeration areas with the
characteristics of ethnic minorities in Xishuangbanna and a number of community-type nighttime consumption
agglomeration points. 2. Carrying out the selection of nighttime consumption brands, and build a number of
city-level nighttime cultural tourism consumption gathering areas. 3. Encouraging commercial and cultural
tourism enterprises to extend their business hours and expand nighttime consumption services. 4. Motivating
districts with the conditions to organize business districts, urban complexes, cultural tourism and fitness venues
to establish night tourism activities, building regional night consumption brands with jointly launching night
life activity boutiques, "night snacks", "night shopping" and "night rewards" "The integrated development of
"night tour" and "night fitness" and other formats.

Intelligently improve the level of global tourism services. The digital tourism consulting service center
creation will improve the digitalization and convenience of tourism public services. It must contain, for example,
the digital construction of tourist toilets, real-time intelligent display of parking spaces (display the number of
parking spaces in various places on smart phones and announcement screens, and set up corresponding
navigation), and provide timely information inquiry, line navigation, feedback and other services, like providing
intelligent information display on a large screen, and releasing information such as tourist arrivals, road travel,
and meteorological warnings in real time. Launched the "Xishuangbanna Mass Management City" WeChat public
account, and printed the public account QR code on public service facilities, guiding the public to reflect the
problems of dirt and damage in the facilities online, and at the same time facilitating citizens to quickly understand
the basic information of the facilities and the landscape improvement information, forming a convenient and fast
multi-party access entrance and an innovative window for internal management and external publicity [5].

Conclusion. The new urban tourism plan should have an in-depth understanding of the actual situation
and development policy of urban tourism when compiling, meet the needs of urban residents and foreign tourists
through reasonable and scientific planning, increase the utilization rate of public facilities, clarify the nature and

tasks of urban tourism planning itself, highlight the characteristics and functions of urban tourism planning, and
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promote urban construction and development while developing the economy so that local residents and tourists
have a comfortable space.
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Abstract. One of the basic needs of people is the availability of housing. Housing allows to meet the primary of a
person’s needs — it protects from natural and climatic factors, it’s a place to restore strength and health, as well
as to create a family and reproduce offspring generations. Russian Government agencies deal with the
improvements of the living conditions for citizens. That is exactly the one of the important components of the
state development strategy of Russia. The volume of the general housing stock in 2021 amounted to
92.56 million m?, according to the Decree "On the National Development Goals of the Russian Federation for
the period up to 2030". As part of the national goal "A comfortable and safe environment for life" the President
of the Russian Federation sets the following indicators: the improvement of housing conditions for at least 5

million families annually and the increase in housing construction less than 120 million square meters per year.

BBenenue. Opna u3 0a3oBbIX mnorpeOHOCTel Joged — Haiauuue okuiumia. JKuib€ mo3BonseT
YIIOBJIETBOPSITH IEPBOOYEPETHBIE OTPEOHOCTH YeJIOBEKa — 3aIlHUIIAET OT MPUPOJAHO-KINMATHIECKHX (aKTOPOB,
ABJIACTCA MECTOM JJII BOCCTAHOBJICHUSA CHUJI U 3J0POBbsA, a TAKXKE JJIA CO3JaHHUSA CEMbU U BOCIIPOMU3BOJICTBA
HNOTOMCTBA. ['0CYAapCTBEHHBIMH OpraHaMH NPEANPUHUMAIOTCS Mepbl M0 YIYYILICHHUIO KUIUIIHBIX YCIOBUH
POCCHSIH W 3TO SIBISCTCS OJHOM M3 BaXKHBIX COCTABHBIX YacTeH rOCYJapCTBEHHON CTpaTerny pa3BuTHs Poccun.

O0BéM obmero xwmmmuoro pouma B 2021 r. cocraBun 92,56 MiH. M2

, cormacHo Ykaza «O HalMOHaJIHHBIX
nemsix pasputus P® wa mepuwon a0 2030 roga» Npe3uIeHT YCTAaHOBWII B paMKaxX HAIMOHAJIBHOW 1IN
«KompoprHas u 6e30macHas cpefa sl JKU3HW» CICAYIOUIHIA MMOKA3aTelb: YIYYIICHHE JKUIUIIHBIX YCIOBUI
HE MEHee 5 MIIJIHOHOB CEeMel €XKEroHO W yBeJIHUeHHE 00beMa >KUJIMIIHOTO CTPOUTENbCTBA HE MEHEE UeM
110 120 MWITHOHOB KBaJPAaTHBIX METPOB B TO/I.

B TedeHue Bcero mepexoia OT IUIAHOBOW SKOHOMHUKM K PHIHOYHBIM OTHOLIEHUSIM HEOJIHOKPATHO
NPUHUMAIUCE pas3iIudHble (enepanbHble, PErHOHANBHBIC, MYHHIIUNAIBHBIC MPOTPAaMMEI, HAINPABICHHBIC Ha
YIIyYIIEHUE XWIALIHBIX ycloBUM rpaxnaH P®d, ogHako CyIIECTBEHHBIX CIBUIOB B YJIYUIIEHUH MKUJIMLIHBIX
ycrmoBuid poccusH He mpousonnio. C  OJHOH CTOPOHBI, 3TO CBS3aHO C HEJOCTATOYHBIM OO0BEMOM
(bMHAHCUPOBAHUS CTPOUTEIHCTBA COIMAIBLHOTO XWibs. C APYroil — CTPOUTEIHCTBOM MOPAIBHO YCTapEBIIETO
WIH YK€ yCTapeBaloIeTo KUJIMINA, e apXUTEKTYPHO-TUIAHUPOBOYHBIX PEIICHUN KOTOPOTO OBLIH 32JI0KEHBI
emte 50 jer Ha3ag M 10 CHX TOP MPUHIUIHAILHO HE TIepecMaTpUBAINCh. Ha psly ¢ 3TUM CYIIEeCTBYET Jpyras

mpobyieMa — COBPEMEHHBIE MOJIOJIbIE JIFOIU/TIAphl HE CTPEMSTCS TMOKYINaTh COOCTBEHHOE YKHMIbE, TaK KaK OHO
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3aKpeIuisieT UX B KOHKpPETHOM pervoHe. OHHM BBIOMpAIOT apeHIHOE >KHIbS, KOTOpPOE OaeT MM CBOOOY.
[IpenocraBieHne cOUMaIbHOTO KWIIbSI TOMOIJIO OBl COXPaHHUTh YEIOBEYECKUH KanmuTal B pernone. I1o naHHbIM
Poccrara, 3a Bocemp MecsmeB 2022 roxa B Tomckyro obmacte mpuOsuio 16 154 gemoBeka, yObUTO W3 perHoHa
27 996 uenosex. Takum 00pa3oM, MHIPAIMOHHBIH OTTOK M3 obOmactu cocraBwin 11 842 denoBeka — B
a0COIJIFOTHOM BBIP@XCHHUHU 3TO BTOPOIl MOKa3aTenb mociie MOCKBH (— 28 THIC. YEOBEK), IIPH 3TOM B IPOILEHTAX
OT 00IIero KOJMYeCTBa HaCeJIeHHs CTONINIIA ITOTepsla HECPaBHUMO MEHBIIIE.

JKcNepUMeHTAIBHAS YaCTh. ABTOPOM OBUI IIPOBE/IEH ONPOC CTa PECIIOHAEHTOB, COCTOSIIMX Ha YUETe B
KauecTBE HYKJAIOUIMXCS B YJIy4YIICHHM SKWIMIIHBIX YyciaoBUM. llenb ompoca — BBIABICHHE KIIOYEBBIX
MOTPEOUTENBCKUX TNPEINOYTCHUH IIOTEHIMANBHBIX JKUTENEH COIMaNbHOTO O KWibs. Vcronb30BaHHBIN
SMITUPUYECKHH MaTepHal He SBIACTCS WCUEPIBIBAIOIINM, OJHAKO NOCTaTOYEH Ui IPOBEICHUS ITOJHOLCHHOTO
aHAJIN3a U MOTy4YeHHUs OOBEKTUBHBIX BHIBOIOB. Pe3ysbTaThl MMIOTHOTO OMPOCa HCIIOIB30BaHbI IS BBIIBIKCHHS
THIIOTE3bl O KIIOUEBBIX IOTPEOUTENBCKUX MPEIOYTCHUSIX OKUTeneil ropoma Tomcka, NpHU3HAHHBIX
HYXXJAIONMMUCS B YJIy4YIICHUH >KWIUIIHBIX ycioBui. [1]. M3y4umB coctaB cemeid, cocrosmux Ha y4ére B
KaueCTBE HYIAIOIIUXCS B YAYYLICHUH JKIIHIIHBIX YCIOBHHA B aIMHUHUCTpalMsX T. ToMCKa, NPUHATO pelieHue
HE paccMaTpHBaTh CEMbH W3 CEMHU M 0OJiee YeJOBEK NMPH MPOSKTUPOBAHWH HM3-32 UX MAaJOro yIeJIbHOTO Beca

Cpemu BceX THIIOB ceMeit. ABTOp mpearaet 11 THIIOB UIIBIX stueek [2].
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Puc. 1. Coomnowenue npeonodiceHHbIx Munog Keapmup Ha npumepe 0OH020 HCUN020 00MA

Jns ynoBieTBopeHHs MOTpPeOHOCTEH ceMel, COCTOALIMX Ha ydeTe B KadecTBe HYKAAIOUINXCS B
YIIYUIIEHUH SKUIIMIIHBIX YCIOBUH, HY’KHO IIPUHMMATh BO BHUMAHHUE HE TOJILKO HHM3KYIO CTOMMOCTH M? %HJIOTO
MOMEIEHHUS, HO U BBICOKHH YpOBEeHb KoM(opTa, Mo3BONISIONINN 00eCeunTh 3/10pOBbe CeMbU. Takke BaKHO
YUUTBIBATh CPOK CIY)XOBI KWJIBIX IOMOB W NBITaThCA IpelaraTh IIAHUPOBOYHBIE PEIICHHMS, CIIOCOOHBIE
YIOBJIETBOPATH 3alpoc noTpeduTesei u yepes 20 ner [1].

Ha cerogusamnunii nens corsmacHo CII54.13330.2022 3paHus xuible MHOTOKBAapTUPHBIE MPUHSATA
KiIaccuuKanys KBapTUp 10 KOJMYECTBY KOMHAaT. B e€ ocHOBe — 4HCIIO JKWIBIX TOMENICHUH WU
COOTBETCTBYIOIIME DPEKOMEHJYEMBIE IIPEAEIbHBIE IUIOIIAAX KBapTUP, KOTOPHIE MOTYT YTOYHATBHCS JUIA
KOHKDETHBIX PETMOHOB M TropoJoB. Takue KBapTHpBl PEKOMEHIOBAHO IPOEKTUPOBATh HMCXOIS W3 YCIIOBHI
3aceNieHus] X OJTHOM ceMbéi [3].

PesyabtraTel. Ha pucynke 1 aBrop coOpam B OAMH JOM BCE THIBI KBapTHp HEOOXOAWMMBIE JUIS

YAOBJIETBOPCHUA HOTpe6HOCTeﬁ IOTCHIMAJIbHbBIX JKHTEJICH B JKHIbE COMMAJIbHOT'O HCIIOJIB30BaHHUA B
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NPOLEHTHOM cooTHomeHuH. [{ndpa obo3HavaeT THI KBapTHP (COIIACHO TUIIOJIOTMYECKOMY pSIy), LIBETOBOE
nosie 0003HavyaeT JOJII0 KBapTUP NAHHOTO THIIA.

3aknoyeHue B MHOTOKBapTHpPHOM JOMe HEOOXOOUMO CO34aTh UIMPOKHH HAO0Op KBapTHUp,
pa3sHOOOpa3HBIX 10 IUIAHHUPOBKE W Pa3HAMIMXCSA OT dTaxka K 3Taxy. [4] DTo mpuBeaér K pasHOOOpa3nio
TUTAHUPOBOYHBIX PEIICHUH, CIIOCOOHBIX YIOBIETBOPUTH 3aIIPOCH pa3HBIX THIOB ceMeil. [5] IIpu aTom pemaercs
Ba)XKHAsl COIMAJbHAs Mpo0ieMa, 3aKII0Ya0Masics B TOM, YTOOBI ITPU BBIACICHUN KBAPTHP CEMbAM, COCTOSIIUM
Ha y4eTe B KaueCTBE HY)KAAIOMIUXCS B YIIYYIICHWH KWIMIIHBIX YCJIOBHH, COBPEMEHHBIH ypOBEHb KOMQOpTa,
MIO3BOJISIOIINIA 00ECIIeYNTh 3710pPOBbE CEMbH M BBHINOJHEHHE JAeMOrpaduieckoil mporpaMmbl COTNIACHO YKa3zy
IIpesunenta Poccuiickoit deaepannu «O HaMOHANBHBIX LEnsx pa3BuTus Poccuiickoit denepanyu Ha nepuos
10 2030 romay KOTOPHINA IpeAyCMaTPHUBALT:

— yBenMueHHe 00beMa KIIULIHOTO CTPOUTENbCTBA B Poccun no 120 muH. M2

B ToAa (celyac OKOJIIO
80 miH. M?);

— obecrieueHne YCTOMYUBOIO POCTa YHCICHHOCTH HaceneHus Poccutickoii @eneparum.
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Abstract. Despite the fact that the construction of social housing has more than a century of history, today's
interpretation of its significance in society varies. Social or affordable housing for many is associated with
commonplace typical dormitory suburbs on the periphery of large cities, devoid of architectural attractiveness
and individuality. In fact, this is absolutely not the case. The concept of social housing in foreign countries is
much broader than it is accepted in Russia today. In international practice, the social housing sector is usually
distinguished based on the principle of state support for construction, maintenance or rental of such housing to

ensure its accessibility for families with incomes insufficient to meet their housing needs.

BBenenne. HecMoTps Ha TO, 9TO CTPOHUTENBCTBO COIMAIBLHOTO XHJIbs O0JIamaeT Ooiee 4eM CTONCTHEH
UCTOpHEH, CerOIHALTHSS TPAKTOBKA €ro 3HadeHus B oOmecTBe pasHUTca. ConManbHOE WM JTOCTYITHOE JKUIIbE
JUISt MHOTHX aCCOLIMUPYETCst ¢ OE3IMKUMHU THITOBBIMH CHAJIbHBIMU pailoHaMu Ha nepudepur 0OJbIINX TOPO/IOB,
JIMIIIECHHBIMHU apXI/ITeKTypHOf/'I TPUBJICKATCIbHOCTU U UHAUBUAYAJIBHOCTH. Ha JACJIC 3TO COBCPIICHHO HE Tak.
ITonsiTue COIIMAJIBHOTO XWJIbS B 3apy6e)KHI)IX CTpaHax ropaszao Imupe, 4€M MNPHUHATO CETOAHA B Poccun.
B MexIyHapoaHOH MPaKTHKE CEKTOP COMUAIBHOTO JKHIIbs OOBIYHO BBIACISIOT 110 MPHUHIUITY TOCYAapCTBEHHON
MOJICP’KKA CTPOUTENBCTBA, COJACPKAHUS WM apeHABl TAKOTO KU I 00ECIeYeHHs ero TOCTYITHOCTH IS
ceMei ¢ TOX0JaMH, KOTOpBIe He MOTYT yIOBICTBOPUTE CBOIO KIJIMIITHYIO IOTPEOHOCTh HAa PHIHKE.

JKCcnepuMeHTAIbHAsE YacTh. JUIf Jydmiero NMOHMMAHUS 3HAYCHHS TEPMUHA «COIMAIBHOE JKUIIBE»
aBTOPOM COOpaHBI ONpEeNIeHNs JaHHOTO THIA JKWIbS B Pa3HBIX CTpaHaxX. BeIOOp cTpaH OCyHIECTBISUICA MO
YCMOTPEHHIO aBTOpa, coryacHo noprany. Mugekc nydmeit xusuu ODCP [1]. Unaekc nydmiei KU3HH — 3TO
HHCTPYMEHT, 3amymieHHsli B 2011 romy 1o  WHHIMATHBE  MEXKJIYHApOAHOM  IKOHOMHYECKON
OpTraHW3aIMH PA3BUTHIX CTPAH, NPU3HAIOIINX NPUHIMIEI [PEJACTABUTCIBPHON [EMOKpPAaTHU H CBOOOIHOU
peiouHoi sxonomuku (Organisation for Economic Co-operation and Development, OECD).

B pamkax nccienoBaHHMs CTpaHbl pacCMaTpHBAINCH MO IMoKa3zaTelnto «KwiniHele ycioBus». PedTHHT
CTpaH, TJie¢ B IPOLEHTHOM COOTHOIICHUN yKa3aHbl KIJIHMIIHBIE YCIOBUS M PacXo/pbl, COCTOUT U3 41 cTpaHsl, T1e
CIIA 3anmMaet nepBoe mecto, Poccnst Haxoautcs Ha 36 mo3uiww, 3aBepiiaet pedTuHr IOxnas Adpuxa.

PesyabTatbl. Poccua. CormacHo KumuimmHomy kojaekcy Poccuiickoit ®epeparuu, mMoja CONHATBLHBIM
IMOHUMACTCA KUJIbE, ITPaBO COOCTBEHHOCTH Ha KOTOPOE NPHUHAIJICKUT @eﬂepaHBHBIM I MECTHBIM OpraHamMm

BJIaCTH, U MPEAOCTABIICHO OHO MOXKET OBITh MAJIOUMYIIIUM W HYXIAIONUMCA T'paXJaHaM Ha OCHOBE JOroBopa
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«COLMAJBHOTO HaiMa >XMJIOro mHoMmenieHusi». Ha coumanbHOE >KMIIBE MOTYT INMPETEHAOBATh HYXKIAIOUIMECS
KaTeropuu rpaxkJaH, IIe OJHUM M3 KpUTEpHEB OTOOpa SBIsIeTCSl Y4€THas HOpMa OOECIeYeHHOCTH Tpak[IaH
JKUIBEM.

CIIIA. Social housing — commanbHOE XKHIbe — 3TO JHO00E apeHTHOE KUIBE, KOTOPOE MOXKET
MPUHAIIIECKATh U YIPABIATHCS TOCYAAPCTBOM, HEKOMMEPUYECKIMU OPTaHM3AIMAMHU MM COBMECTHO, OOBIYHO C
LENbI0 MPENOCTaBICHNSA NOCTYHHOro >KWibs. CounMambHOE XKWIbE OOBIYHO HOPMHUPYETCS IPABUTEIHCTBOM
MOCPE/ACTBOM TOH WJIM WHOM (OPMBI NPOBEPKH HYXKIAEMOCTH (HAampHMep, Ui JOMOXO3SIHCTB C HHU3KUM
JIOXOJIOM) WJIM TIOCPEJICTBOM aJMHUHHCTPATUBHBIX MEP B CBSI3U C NOTPEOHOCTHIO B kuibe. ColMabHOE JKHIIbE
MOXHO PacCMaTpPUBATh KaK MOTCHIMAILHOE CPEJICTBO OT KHJIUIIIHOTO HEPABEHCTBA.

TI'epmanus. Sozialer Wohnungsbau — cormansHOoe KHIbe — 3TO (HUHAHCHPYEMOE TOCYIApPCTBOM
CTPOUTENBCTBO KUIbS ISl COLUATBHBIX TPYIII, KOTOPBIE HE MOTYT yJOBIETBOPHTH CBOU MOTPEOHOCTH B JKUIIBE
Ha CBOOOZHOM pBIHKE JKWIbs. TakkKe TOCYIapCTBEHHBI CEKTOp IIOMOTAaeT 4YacTHBIM HHBECTOpaM H
KOMMYHAJIbHBIM JKMJIMITHBIM KOMIIAHHSM IIPEIOCTABIATh HEIOPOTOE apeHAyeMOe J>KWIIBE JIOMOXO3SHCTBaM,
UCTIBITHIBAIOIIUM TPYIHOCTH C JOCTYNOM K 0OmieMy phIHKY Kunbs. [2] IlockoibKy cxembl NMperocTaBICHUS
KUJIbS B PpasHbIX (eJepaibHbIX 3eMJISX MPHUHIMIHAIBHO pPAa3IMYaloTCsl, TPYIHO HAWTH YHHBEpCAIbHOE
oTIpeJieNIieHHe 3TOro TepMuHa. [2] B 3aBUCHMOCTH OT TOCYAapCTBEHHONW CHUCTEMBI COIIMATIBLHOE KHUIIbE SBISETCS
HKOHOMHYECKMM M COLMAJIbHBIM JOIOJHEHHEM K CPEICTBAM >KWIMIIHON IMOJMTUKH, TaKMM KakK (HUKCaIus
apeHIHOHN IUIaThl WIN CyOCHIMPOBAaHME >XHMJIHMIIHOTO CTPOUTENIBCTBA, C TOYKH 3PEHHS SKOHOMUYECKOHW H
COLUAILHON MOJIUTHKH. [3]

Ilopmyzanusa. J{nst 0003HaYCHUS COLMAIBHOTO JKIIIbSI HCTIONB3YIOT MOHATHE bairro social — connanbpHOE
cocenctBo. ComnuanbHoe xuiabe B [lopryranum mpeacrasnsier coOoif HabOp 37aHUi, MOCTPOCHHBIX IO 3aKa3y
MYHHIHUIAJIBHBIX COBETOB (MIPHH) W/WIM NPHUXOAOB. JTH 3/aHHs OOBIYHO CTPOSATCS HAa OKpPaWHaX KPYMHBIX
TOpPOJIOB, 3aMEHsIS «IayyTrny», IOCTPOCHHbBIE CAaMUMU XUTelssMU. HOBbIe colMaibHbIe paiilOHbl HIMEIOT XOPOIIYIO
HHQPaCTPyKTypy (IapKoBKa, JeTcKas IUiomagka, (gyrdonpHoe mone u T.4.). OCHOBHAas I€Nb COIMAJIHHOTO
XKUiabs B [lopTyranmmu — TPUIOTHTh HYXIAIOIMIMECS CEMbH W TOMOYb WM B COLIMAIBHON HMHTETpPAIWH.
B HEKOTOpBIX pailoHaX eCThb XOpOIIME YCIOBUS sl OTHABIXAa, HO, K COXKAJICHWIO, OHHU IIO/IBEPraloTCs
MIOCTENIEHHOM COLMAJIBHOM Jlerpajalui.

@panyusa. JIns 0603HAYCHHS COIMATBHOTO KIS HCTONB3yeTcst noustie Logement social (HLM) [4]
Jnst monmyueHust KuJbs OOIIMN TOMOBOM JOXOJ JIOACH, MPOKUBAIOIIMX B JOMOXO3SHCTBE, HE JOJDKEH
NpPEeBBIIATh MaKCHUMAIbHYI0 CYMMY, BKIIIOYAIOIIYI0O 0a30BbId HAJOTOBBIM JIOXOJ 3a TojA N-2, KOTOPbIH
yKa3bIBaeTCsl B HAJIOTOBOM YBEJJOMJICHHH 3a T n-1.

B Beauko6pumanuu wcnions3yercs nonsaTre council housing [5] — MyHUIMIIANEHOE apeHIHOE KIIIBE.
310 MOXET OBITh KBapTHpa Win oM. OHO MpeoCcTaBiIseTCs TPeM KaTeropusaM IpakjaH: 0e30MHBIM, KHBYIIIUM
B CTECHEHHBIX YCIIOBHSX, TEM, YbIO 3/I0POBbE MOXKET YXYALIUTHCS B HBIHEIIHEM JoMe. [Ipu aToM Hykaaromuecs
caMu HaxOJST JKWJIbe B OOBSBICHHUSAX 00 apeH[e W MOJAl0T 3asBKY HAa €ro OIuiaTy B MyHHIUnanuteT. JKuibe
HaXOJIUTCSI B COOCTBEHHOCTH MYHHIMIIAIBHBIX COBETOB (councils) mmm >kmmmmHeIX acconmanuid (housing
associations). B KopoieBcTBe CyIIeCTBYeT e€Ille TOHATHE «JIOCTYIMHOE >XHIbE» W YCHIHS TPaBUTEIHCTBA
HalleJICHbI Ha pa3BUTHE MMEHHO 3TOro cekropa. CTOMMOCTB JIOCTYITHOTO JKWIIbsl HE JOJDKHA ObITh BhIie 3,5—4

CpCAHUX TOAOBBIX OKJIAJI0B IO MECTY HAXOKIACHUA HEABUKUMOCTU.
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Hmanus. TocynapCTBEHHOE COLMANbHOE KWIbe — Case popolari — seaseTcs COOCTBEHHOCTHIO
MYHUIUNAJIbHBIX OPraHoB BiacTu. Peub MIeT o JoMax, KOTOpble MOCTPOEHBI Ha CPeACTBAa TOCyIapcTBa U
CHAIOTCSA B apeHIY 33 HU3KYIO €KEMECSYHYIO IJIaTy TeM JIIOISIM (MTaJbsHIIAM M WHOCTPaHIAM), KOTOpHIE HE
MOT'YT HO3BOJIUTE cebe MpHOOpECTH COOCTBEHHOE KUIIbE WIIH apEHOBATh €TO 32 IMOJHYI CTOUMOCTB.

Yro06Bl MOIYYNTH COLHUATIBHOE KMIIbE, HEOOXOANMO OOpaTUTBCS K MECTHBIM BIIACTAM, KOTOpPBHIE pa3 B
YeThIpe ro/1a OOBABIMIOT KOHKYPC Ha pacrpeelicHne KBapTup B "HApOaHBIX qoMax". [6]

Huoepnanow. Sociale Huurwoning — cormanbHoe xuibe B ['OJUIAaHIMH — 3TO THN HEABHKHMOCTH,
KOTOpas cAa€rcd B apeHAy ¢ MUHUMAJIBHOU apeHJHOM IIATOW, KOTOpas HE IPEBBINIACT JCHCTBYIOIIUNA TUMUT
nubepanu3anum Ha MOMEHT Hayaa apeH]Ibl (2020 r.: 737,14 €BpO B MecsIIT)
[https://www.huurwoningen.nl/info/sociale-huurwoningen], wmu ecim pasymHas apeHmHas IUIaTa B
COOTBETCTBUM C CHCTEMON OLICHKH KMIbsS HE NPEBBIMIAET TOT JUMUT U HOBBIM apeHAATOp HE MOBBICHUT €€ B
TeueHHe 6 MecsAleB ¢ MOMEHTA Hadala apeHAbl. DTH OOBEKTHI 00pa3yloT PETYIHPYEMBIH CEKTOp apeHIBI.
B wacTtHOCTH, >KMAMIIHBIE KOPIOPALUH, a TAK)KE YACTHBIE JIMIA U KOMMEpPYECKHE KOMIIAHHU CHAIOT B apeHIy
JloMa B PEryjJupyeMoM cektope apeHibl. B Hunepnanpgax >kuiuiiHas Kopropanusi JoDKHa BbiaeauTh 80 %
CBOETO JOCTYIHOTO COIMAlbHOTO apEeHIHOTO JKHIIbS, KOTOPOE CTAaHOBUTCS JOCTYIIHBIM AT CAA4Yd B apeHAy,
moasaM ¢ goxonom a0 39 055 espo (B 2020 roay). 10 % moryT uatu Ha goxonsl oT 39 055 o 43 574 espo,
nocneanue 10 % MOryT UITH Ha APYrue JOXOMAbL. [7]

3akarouenue. CoriacHO CTpaTeTHH Pa3BUTHSA KWHIIHONW cepbl PO, koTopyro moaroroBun MuHCTpOi
P® u [lom P®, B HacTosmee BpeMst oOecIieueHHE KMITbEM HEKOTOPBIX KaTeTOPHU TPpaXKIaH, MPETCHAYIOMNX Ha
TOCYZapCTBEHHYIO MOJICP)KKY B KHIIHIIIHON cepe, peaan3yeTcs IIOCPeACTBOM HITOTEYHOTO KPEIUTOBAHUS 1 psijia
COLMANTBHBIX JKWJIMIIHBIX Tporpamm. CymiecTBYIOMUE (GOHJ COLMATBHOTO KWIbS HAa TEKYIIMH MOMEHT He
CMOCOOCH peIInTh MPo0sIeMy OOecrieueHus rpaxkaaH, UMEIOIIUX PaBO Ha YIyYIICHHE KWIUIIHBIX YCJIOBHMH, 32
cueT (enepasbHOTO, PETHOHATBHOTO WM MYHHLIMNAIBHOTO OropkeTa. B memsx coBeplIeHCTBOBaHMSA
TOCY/IapCTBEHHOH ITOJIMTHKH IO BOINpocaM oOecredeHus >KHIbeM HEe3alMIIEHHBIX KaTeropuil rpaxnaaH Oyner
CO3/1aH MHCTUTYT HEKOMMEPYECKOTO apeHIHOTO KHIIbs. bynyT paspaboTaHbl U peal30BaHbl MIJIOTHBIC MPOSKTHI
CTPOUTEIHCTBA HEKOMMEPYECKMX apeHAHBIX JOMOB MU MOJJIEpKKE MECTHBIX Biactedl. HeoOxomuMm oTka3 ot

BO3MOXXHOCTHU IPUBATU3AIIUN HOBBIX MIPEIOCTABICHHBIX KBAPTHUP HA YCIOBUAX HeKOMMep‘IeCKOﬁ ApCHIBDI.
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Abstract. This article explores the socio-cultural framework of the city environment as a system of
interconnected locations. The study presents the main prospects for the development of such a framework,
explains the significance of the method of scenario organization, as the main one when working with such socio-
cultural framework, 4 categories of options for scenario organization were studied: functional, event-driven,

city-forming and psychological.

Beenenune. CoBpeMeHHBIH TOPOJ] — 3TO «YNOPSJOYEHHBIH, IPEBPAIIEHHBINA B CBA3HO-()yHKIHOHAJIBHYIO
CHCTEMY MacCHB «BTOpOil mpupos» [1, c. 272], cpemy KOTOPOrO TPYIHO H3y4aTh, YUHTHIBAS OJHOBPEMEHHO
Bce (akTopbl, BiMsomMe M Ha €€ pasBurTHe. MoJEIMpOBaHHE TOPOJICKUX MPOLECCOB B BUAE OTAEIBHBIX
(hyHKIIMOHAJIBHBIX CHCTEM SIBJIICTCS OJHHM M3 BapHaHTOB OoJiee y3KOTO M3YUCHHS] — TAKHE CHUCTEMBI CETOHS
Ha3bIBAIOT KapkacaMu. B HaydHOM IHCKypce yKe NMPWKWINCh TEPMHUHBI «OMOJOTHUECKHID» M «IIPUPOIHBIN
KapKachl —— MX OCHOBHOH 3ajaueil ObIJI0 0OBbEIMHEHHE PaslIMUHBIX YYacTKOB ropojia B €JUHYIO CHCTEMY H
pa3BUTHE B JIAaHHOM Cllydae O3€JICHEHHUs] B ropoJcKoi cpene. M3 npyrux (QyHKIMOHAIBHBIX KapKacoB 4acTo
oOCcyXJaeTcss TPaHCIIOPTHBIA Kapkac Tropoia B BWAY SBHOTO JucOajaHca JMYHOTO M OOIIECTBEHHOTO
TPAHCHOPTOB M CIEXYIOIUX 3a 3THM IpobieM. MOXHO caenate BBIBOA, YTO, UCXOAS W3 TpeOyemon s
n3y4eHus! QyHKIMU TOpoja, BO3MOKHO BBISIBUTH U BBIICIUTH U3 BCEH TOPOJCKOI cpelibl Kakoi-Tibo Ooee uitu
MeHee BBIpaKEHHBIN KapKac 1 padoTaTh ¢ HUIM 000C0O0JIEHHO.

OnHuM U3 HanboJee aKTyalbHBIX U MEHEe CHCTEMAaTH3MPOBAHHBIX SIBISETCS OOIIECTBEHHO-KYJIbTYPHBIH
kapkac (nanee OKK) ropozckoii cpenpl. Y ecnu uneanucTiyecknii ypOaHHCTHUECKUH KapKac, «IOPOXKIAEHHBIHA
OTIpeNIeIICHHON KYJIbTYPHOU (popMarueil, BiIseTcsl HarJsIHOM opmoii ee camounneHTudukamum» [2, c. 49], to
peansHbIi npeameTHBI OKK sBisieT o060 B3aMMOCBSI3aHHYIO CHCTEMY BCEX OOIIECTBEHHBIX MPOCTPAHCTB YXKe
chopmupoBaHHOTO Topoxaa. Llens MccaenoBaHmsA: U3yYUTh MEPCIEKTHBB Pa3BUTHS OOIIECTBEHHO-KYIBTYPHOTO

KapKaca TOpOJCKO cpeJibl M BApHAHTHI CIICHAPHOI OpraHN3aIliy IPOCTPAHCTB KapKaca.
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IlepciekTHBBI  pa3BUTHS. OcHoBHbiMH  Bekropamu pazButuss OKK  sBisitoTcsi:  oObeanHeHue
OOILECTBEHHBIX TPOCTPAHCTB B CUCTEMY, II€PEOCMBICIICHHE WX (YHKIMM M 3HAa4YeHUs B Cpele ropoja,
HAIIOJIHEHHE TPOCTPAHCTB aKTyaJbHBIM HWACHHBIM M COOBITHIHBIM copepkanneM. OKK ¢opmupyer cripoc Ha
Ka4eCTBEHHYIO TOPOACKYIO CpENy C TOYKH 3peHHs ypOaHHCTHKM M TEM CaMbIM 3allycKaeT Imporecc e
pereHepanuu, 1 I03TOMY pacCMaTpUBAETCA, KaK CaMOOPTaHU3YIOMIAsiCs CUCTEMa OOLIECTBEHHBIX OTHOLICHUH H
CHJIbHAS CBSI3b MEXKAY COOOINECTBAMH M JIOKALMSIMU T'OPOJa, KOTOPHIE, PYKOBOACTBYACH IOCTMOJECPHUCTCKOH
MEHTAIBHOCTBIO, YXO/IAT OT MOHOJIOTa U CTpeMsATCs K auanory [3, c. 17].

I'maBubIM MeTon0M OKK cTaHOBUTCS CLIEHApHBIN MOAXOM B IPOEKTUPOBAHUH — TAaKYIO «CIICHAPHOCTBHY,
KaKk «(pOpMHUpOBaHHE OOIIECTBEHHO-PEKPEAMOHHBIX IPOCTPAHCTB C IMPHUMEHEHHEM CIIEHapHOTO IOAX0Aa
YCHITMBAET MIACHTUYHOCTH MECTa, UTO JIENIAeT ero 6ojee BBIPA3UTEILHBIM U 3allOMHHAIOIIAMCS» [4], moapo6HO
u3yunn B cBoux Tpymax ymes M.B. [5]. Kpurepusmu mepBoCTENEHHOCTH TPHMEHEHHS TIPOEKTHBIX PEIICHHUI
JOJDKHBI CTaTh CKOPOCTh M aMIUINTY/A pean3allid BO BpeMEHH, Oasmpyromuecs Ha gokTpune «Futurecrafty,
KOTOpasi, He TpEeJCKa3bIBaeT Oy Iyliee, a BIUACT HA HETO, U JOCTHKEHUS ONPeeIEHHOTO CLCHAPUS Pa3BUTH,
00byHO B BHJe Bompoca «Uro, eciu?» [6]. Takoil moaxon KOHIEHTPUPYETCS Ha OXHMIAEMOM pe3yibTare M
packiaipiBaeT BeCh CIEKTP BO3MOXKHOIO BO3JCHCTBHS Ha OTHeNbHbIe BeTBH. HaumOonee nepcrneKTHBHbBIE
MHPOBBIE M OT€UECTBEHHbIE IPAKTHKH B 00JIaCTH CIIEHApHOM OpraHu3aluu cpeabl ropona, popmupyromme OKK,
MOJKHO Pa3JIe/IuTh Ha 4 KaTerOpUH:

I'panodopmupyromas cueHapHasi OpraHu3anus:

1) O6bennHEeHNE — BH3yalbHAs U HHPOPMAIMOHHAS CBA3b MEXKAY TOPOACKUMH O0BEKTaMH, CO3AI0MIas
aHcaMOJIb BaKHBIX TOUYEK B3aUMOJEHCTBHSI C HICTOPHEH M KyJIbTypoi Topoza. 2) Pa3zButre — mpocTpaHcTBO, TIe
TJIaBHbIC (DYHKIIMHM PacCUMTaHBI HA 00pa30BaHME, PEKPEALMIO U JOCYT HOBBIX, OTHAIEHHBIX OT UCTOPHYECKOTO
HeHTpa paiioHoB ropona. 3) Ilpo3pauHocTh — coyeraHue B OOBeKTe MeTapOpUUYECKOW IMPO3pPavHOCTH
MPOLIECCOB C MaTepHalIbHOW MPO3PAauyHOCTBIO MATEPUAIOB M JICIMKATHBIM 0Oe30apbepHBIM HAXOXKICHUEM B
npoctpancTBe. 4) Koppensamuss — H3MEHEHHE IIJIOCKOCTHOTO BOCHPHATHS OKPYXEHHS Ha OOBEMHO-
npoctpaHcTBeHHoe. 5) MHTerparums — o0beMUHCHHE 3aCTPOMKU PA3UYHBIX 310X B HOBBIC (DYHKIIMOHATBHBIC
aHcaMOJIeBbIe €JMHUIIBI CPEABI IS CO3/IaHHS OOIECTBEHHBIX MIPOCTPAHCTB HOBOTO THIIA.

DyHKINOHATbHAS CHEHAPHAS OPraHN3anus:

6) Tpancdopmanuss — TONHAsE CMEHa YycTapeBIIUX (GYHKIMH HEAEHCTBYIOUIMX IIPOCTPAHCTB Ha
YCJIOBCKOOPUECHTUPOBAHHBIC, BO3HHUKINAA 10 MNPHUIUHE HCOGXOI[I/IMOCTI/I 3(1)(1)CKTI/IBHOFO HCIIOJIb30BAHUA
ropojickux tepputopuii. 7) IpucrocobieHne — W3MEHEHHE HEHACBHIIIIEHHOTO TOPOACKOTO MPOCTPAHCTBA IS
BHEJIPCHHS CMEXHBIX C OKPY)XCHHEM WM TpeOyeMbIX Ha JaHHOM ydacTke (yHkumit. 8) BocmomuHanne —
IOBTOPHOC OCBOCHUE 3HAKOBBIX HEHUCIIOJIB3YyEMbIX TeppHTOpI/Iﬁ, BOCCTAaHaBJIMBAKOIICC IIaMsATh MECCTa H
pematoniee npodneMy (QYHKIHOHAIBHBIX MycTOT B ropoge. 9) BoccraHoBieHHE — BO300HOBJICHHE
YTPadeHHOTO HCTOPHYECKOTO HCIOJIB30BAHUS OOBEKTOB JIOKAIBLHBIMH COOOIIECTBAMH M pa3BUTHE €ro B
coBpeMmeHHbIX peanusix. 10) I[IpemxycMOTpUTENbHOCTh — HajeleHHEe OOBEKTOB OOHYCHBIMH KPEaTHBHBIMH
(yHKIMSMU, TTO3BOJISIOIUMH (DYHKIIMOHAIBEHBIM TOYKaM OBITh IIOIIAAKOM JJIs1 TBOPUECTBA.

CoObITHiiHAS ClleHAPHAS OPraHu3alus:

11) Iepexox — cucteMaTnueckuit GOpMAT KKl TO MPOXOJUT B PA3THIHBIX JOKAIHSX, CTAMYIHPYSI
HX PCHOBAIMIO W ajJalTaluio moj (hopMar MEpONpHUsTHS U OOIIecTBeHHOro mpoctpancTBa. 12) Konrakt —

COTPYIHUYECTBO C JAEATENSIMU KYJIbTYphl, aBTOPAMH M TBOPUYECKUMHU TOPOKaHAMU C IENbIO 0JaroycTponcTBa H
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NOAACPXKKA pasauyHbiX (opmaToB B3aummojeicTBus ¢ mnpoctpancTBoM. 13) CoydyacTe — NpaKTHKA
MapTUCUNATHBHOTO COTPYAHHYECTBA C MECTHBIMH OJKUTEISIMH M JIOKUIBHBIMH  NPO(ECCHOHAIBLHBIMU
coO0MIeCTBAMH  [UTA  TIPOEKTHPOBAHMS OOBEKTOB CONMANBHON HWH(PacTpyKTyphl. 14) AKTHBHOCTE —
CTUMYJIUPOBAHHE JBIDKECHHUS, XOIbObI, MOOMIBHOCTH M MOITYJIIPU3ALHs CIIOPTHBHOIO 00pa3a jKU3HU B TOPOICKOM
cpeze. 15) TIpoMoyLIH — TOPOACKUE MEPOIPHUSTHS, IPOBOAMMBIC C LENBIO IOIICPKAHMs KauecTBa JOKALUN U
NPHBIICYCHHS] BHUIMAHHS K BOIIPOCAM COXPAHEHUS TOPOICKON HICHTUYHOCTH U MOBBILICHHS YKOJOTHYHOCTH.

IIcuxonornyeckas cieHapHasi OpraHu3amnus:

16) Amanranusi — TPOESKTHI HA CThIKE YPOAHUCTUKH U KYJIbTYPOJIOTHH, PEATH3YEMBbIC IS COLUATN3AINH
CTYJCHTOB, MEPECENICHIICB, MMMHUIPAHTOB Ha HOBOM MecTe kutenbcTBa. 17) Tlommepkka — MCHXOJIOTHYECKAsI
TIOMOIIH TTOCPEICTBOM HCKYCCTBA B 00CYKICHHE MPpoOIeM pasIiyHbIX rpynn HaceneHus. 18) [IpuHaane:xxHOCTh
— (yHKIHOHAJBHBIC AMOIMOHAIBGHBIE OOBEKTHI, OJAarONPHATHBIA IICHXOJOTHYECKANH (OH KOTOPBIX CO3MAET
(DCHOMEH CONPUYACTHOCTH YeJIOBEKa MpOocTpaHCTBY. 19) 'apMOHMS — HPOEKTHI MYJbTHUKYJIBTYPHBIX JIOKAIHH,
HOPMAaJIM3YIOIMe B3aNMOJCHCTBHE TpaXKIaH pa3iMYHBIX HALMOHAJIBHOCTEH, pENUrHid ¥ Pa3BUBAOLINEC
otHomieHus gobpococencta. 20) CrokoiicTBHe — coxpaHeHHe OanaHca B aKTHBHOM (DYHKIIMOHAIEHOM
HaIIOJJTHCHHUH O6IIIeCTBeHHI>IX TMPOCTPAHCTB U CO3IaHNEC «CITIOKOMHBIX» 30H JUISL KOM(I)OpTHOF O HaXOXKXJICHUA YCJIIOBCKA.

3akiouenne. OOLIECTBEHHO-KYJIFTYPHYIO KHU3Hb TOpPOJia JIETKO CPAaBHUTH C Pa3BUBAIOIIMMCS B DKOCHUCTEME
JKMBBIM OPraHU3MOM — MpOSIBJSLICH B PasiMYHBIX (opmaTax OoHa OyIeT CTHMYJIMpPOBAaTh TOYEUHOE OOHOBJICHHE
PA3IMYHBIX Y4acTKOB TOpOJa, IOBBIIIAs UX KAa4ecTBO; Cpela Topojia, MCHOJB3Ysl BeCh 0OBEMHO-IPOCTPAHCTBEHHBIH
HOTEHIMAI, Oy/IeT MOOYKIATh KyJIbTYpPY K PAa3BUTHIO M TECTUPOBAHHIO HOBBIX (POPMATOB B3AaMMOACHCTBHS C JKUTCIISIMIL
Taxoe coBMeCTHOE pa3BUTHE ABYX cep MPHBICYET HOBBIC KATErOpHH Mojb3oBatencii. opMUpoBaHUE OOIECTBEHHO-
KYJIBTYPHOTO KapKaca CBS3aHO C IIEPEOCMBICICHHEM TMOHSTHI «IIPOIILIOE — HAacTosIIee - OyIyIiee, CO3TaHAEM HOBOTO
YPOBHS KPEaTHBHOTO TOPOJCKOrO MPOCTPAaHCTBA. BO3MOXHBIE BapWaHTbl Pa3BUTHSI CIEHAPHOM OpraHM3aliH

TOPOJICKOM cpefipl SBLTIOTCS 3(h(HeKTHBHBIM MEXaHU3MOM €€ POCTPAHCTBEHHO-BPEMEHHOTO Pa3BUTHSL
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Abstract. The article considered the relevance of the development of inclusive education in the modern world,
reflected the problem of insufficient number of regulations in the Russian Federation for the design of inclusive
schools. In this article, the problems of the organization of inclusive education in Russia were considered and
recommendations for the introduction of inclusive education were proposed.

Beenenne. Ilo nanapivM @exepanbHOi CITy>KOBI TOCYIapCTBEHHON cTaTUCTHKH Poccuiickoit denepannu
HaOJII0aeTCsl MPUPOCT YUCICHHOCTH HECOBEPILEHHOJIETHETO HACENEHHsI, CTPAIAIONIero OT Pa3IMYHBIX CTaJui
MHBAJMIHOCTH, YTO CTABHUT BOIPOC PA3BUTHS MHKIKO3MBHOTO 00pa3oBaHMs 0oyiee oCTpo, yeM korga-nuco [1].
WNukmo3uBHOE 00pa3oBaHHE TMOMOXET JAETAM C HMHBAIUIHOCTBIO YYHTHCS B COLIMYME, TPUBBIKAS K CBOMM
ocobeHHOCTsIM. Takke HaHHBIA BHI O00pa30BaHUS TOMOXKET NPEAOTBPATUTh BO3MOXKHEIE IIPOOIEMBI C
ajlanranueil Bo B3poCiioi xu3uu [2].

CeromHs WHKIIO3MBHOE oOpa3oBaHue B Poccumiickoit deneparin BHEAPSICTCS OYCHb MEIJICHHO, TAaKXKe
OHO pa3BHUBAeTCs HEpaBHOMEpHO. Tak, K MpUMepy, B Pa3BUTHIX pernoHax Poccuu MHKIIO3MBHOE 0Opa3zoBaHUE
pa3BUBaeTCAd OYEHb AKTHMBHO, HO B MaJIbIX TOpOAaX MPOTPamMMbl HHKIIIO3UBHOTO OOYYEHHMS HaXOAITCS Ha
HAvyalbHOM CTaIMHU, IPUYEM Pa3BUBAIOTCS HEOBICTPO U He Beeraa 3ddexTusHO [3].

[IpoGema BHEAPEHNSI HHKITIO3UBHOTO 00pa30BaHUs B c1a00pa3BUTHIX PETHOHAX 3aKIIFOYACTCS B TOM, 9TO
OMBIT pa3BUTHA 00pa3oBaHUA B Ooliee KPYIHOM pETHOHE MpHUMEHsSeTcs 0e3 ydera CIenu(pUKH PEeruoHa, ero
HKOHOMHYECKOW M COMANBHOMN CUTyarmu. [4].

Cy1iecTByeT MHOXKECTBO aKTyaJbHBIX BOTPOCOB B Pa3BUTUM HHKIIO3UBHOTO oOpa3oBaHus B Poccuu,
KOTOpHBIE TpeOyroT 0coboro BuuManus [3]:

— MaJtoe KOJTMYECTBO IIKOJI, CTICIUATM3UPYIOLIHXCS HAa OOYYCHUH JIeTeH ¢ OTpaHUYCHHBIMA BO3MOXKHOCTSIMU.

— Yuurens, He IMEIONIKE JOCTATOYHOW KBANA(UKAIINK, MOTYT HE BCET/Ia CIIOCOOHBI HAWTH MPABHIBHBIN
MOJIXOJ] K 3THM JETSIM.

— HemocraTok TeXHOJIOTHH 7Sl HHTETPALMN 00pa30BaHUs BCEX JETEH.

- JletsaM ¢ orpaHMYCHHBIMH BO3MOKHOCTSIMH MOXET OBITh TPYAHO NPH3HATH CBOM "HEIOCTATKH', KOT/a

OHU BHZAT BOKPYT ce0sl IPYTHX JeTel, KOTOpble HE NMEIOT 3THX "HEeJOCTaTKOB" .
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Kak B Poccun, Tak u 3a pyOexoM yJensieTcsl MOBBIILICHHOE BHUMAaHUE K MHKJIIO3UBHOMY OOpa30BaHUIO.
BaxHO mNOHMMaTh, YTO B TOXE BpeMs MNOAOOHBIH BHA 00pa30BaHHA MOXKET HETATHBHO CKa3aTbCs Ha
YCIIEBAEMOCTH APYTUX ydaluxcsi. IMEHHO O3TOMY Ba)KHO pa3paboTaTh MOAENb 00pa30BaTENLHOTO MpoLecca,
YUUTHIBAOIIYO HHTEPECHI U TOTPEOHOCTH Pa3IMYHbIX KaTeropuil yaammxcs [5].

PexoMenganuu 1o BHEAPEHHI0 HHK/IIO3MBHOIO oOpa3oBaHMfA. [[nd BHeApeHHS MHKIIO3UBHOIO
obpaszoBanus B Poccuiickoit ®enepanun HeoOX0AWM TEPEYCHb OIPEAEICHHBIX HOPMAaTHBHBIX aKTOB.
K coxanenuto, ceiiuac B Poccum HOPMAaTHBHBIX aKTOB 0 TeME HMHKIIO3MBHOTO 00pa3oBaHUsI OYEHb Mallo,
MMEHHO IT03TOMY HE0OXOIMMO HadaTh UX (JOPMUPOBAHHE C PEKOMEHAIIH.

PaspabatsiBast pekOMEHJaINH 110 BHEAPEHUIO HHKIIO3MBHOTO 00pa3zoBaHus B Poccun, MOXKHO ommpaThes
Ha CYILIECTBYIOIINE POCCUIHCKUE U MEKIYHApOIHbIE HOPMATUBHBIC AKThI, @ TAKXKE HAyYHBIE CTAThU:

1. Cornacuo Ilpukazy MunuctepctBa oopasoBanus U Hayku P® ot 9 Hos6ps 2015 r. N 1309, B mixomnax
C WHKIJIO3UBHBIM 00pa3oBaHUEM HEOOXOJMMa OpraHU3alus OCCHpEeIsTCTBEHHOTO MNEepPEeIBHKEHHS IO BCEH
TeppuTOpuH IKOIbL. Takxe, cormacHo CIT 59.13330.2020, HeoOX0AMMO HaJIHYHE MAHAYCOB C OTPAXKICHUSIMH
Ha ydJacTkax, rue mepenan penbeda Oonee 5 %. Bromp necTHHII M MAHIYCOB JOJDKHBI OBITH yCTaHOBIICHBI
OTPaXIEHUsI C MOPYYHSAMH Ha BbicoTe 1,2 M ams obecnedeHus: 0€30IMacCHOCTH MPU IEPEABMKEHUH BHYTPHU
3nanus. [yOuHa TamMOypoB MpH BXOJie B MOMEIEHHs J0JDKHA ObITh He MeHee 2,3 M, mHupuHa — He MeHee 1,5 M
C Y4ETOM MPSAMOTO JBIDKEHHUS U OJJHOCTOPOHHETO OTKPBIBAHUS JIBEPEH.

2. Cormacuo CII 31-102-99, B Takmx MmKOJax HEOOXOIMUMBI TEOMETPHICCKH MPOCTHIC KOMMYHHUKAIIUH C
MUHUMAaJIbHON AJTMHON MyTH.

3. Cormacao CII 35-101-2001, HEoOXOIMMO BEHIIOJHUTH NPABIIBHBIN MOAOOp MeOeTH W OMOPHBIX
NpUCTIOCOONIEHHH, 11 KOM(OPTHOTO MepeIBUIKEHHS IeTel C HapyIICHUSIMH OIIOPHO-ABUTaTEILHOTO arapara.

4. Cormacuo CII 59.13330.2012, mepen oTkpeiToi nectHuner 3a 0,8-0,9 M ciexyer mpexycMaTpuBaTh
MpeaynpeauTeIbHbIe TAKTHIBHBIE T0JI0CH mupuHOi 0,3-0,5 M.

5. CormacHo CanlluH 2.4.2.2821-10, ans geteil ¢ HapyIMICHUSAMH CIyXa IIKOJBI JOJDKHBI O0CCIICYHTH
ypoBeHb IIyMa B kiacce He 6oree 40 1BA npu ncmonb30BaHNH 3ByKOBOTO 000pYI0BaHHSI.

6. Mebenp B Kiacce CleQyeT PAacCTaBIATh B COOTBETCTBUU C MPEINOJIAraeMbIMH BO3MOKHOCTSIMH.
B GonbiimHCTBE CitydaeB NpsMOyrojbHas (opma Haubosee ymoOHa sl KJIACCHBIX KOMHAT C TpeMs psaaMu
napT. IHauBuya bHbIE TAPThl JOJDKHBI OBITH pacCTaBJICHBI TAaK, YTOOBI MEPBBIM U BTOPOH PAIBI 3aHUMATIH JI€TH
C JISTKMMH HapyLICHHAMH 3pSHHUs U ciyxa [6].

7. Heobxoaumo mpeaycMOTpeTh CHCTEMY O0O03HAYCHUI-OPHEHTHPOB Ha YYacTKE M BHYTPH 3JaHHS
UCIIONB3Ys TAKTHIIBHBIE, 3BYKOBBIC M BU3yaJlbHBIE yCcTpoiicTBa [7].

Vcnionp3ys naHHBIE peKOMEHIALMM, HAa pUCYHKe | mpexacraBieHa pa3paboTaHHAs HAMM BU3yaJH3alus
y4e0HOTO0 KJIacca, KOTOPBIH MOTHOCTHIO COOTBETCTBYET TPEOOBAHISIM OPTaHU3AIINH HHKITFO3UBHOM IITKOJIBI.

3akaouenne. MHKIIO3US  CIOCOOCTBYET COLMAIBHOMY IPHHSTHIO JHOJIEH C  OrpaHWYE€HHBIMU
BO3MOXHOCTSIMU. Korja netu BoepBble BCTpeyaroT MajbUMKa WM JEBOYKY B HHBAIUIHOM KpEClle, OHU HE
3HAIOT, KaK C HUMH OOIIATHCS, MOTYT HCIBITHIBATh JKaIOCTh MM JaXke 3710¢Th. OJJHAKO, €CIIU 310POBBIE JETH
BMECT€ C JIeTBMH C OTPAHWYEHHBIMH BO3MOJKHOCTSIMH ITOCTOSTHHO B3aWMOJICHCTBYIOT, OHH C MEHBIICH
BEPOSATHOCTBIO OYyAyT BOCIPHHHMATh OCOOEHHOCTH CBOMX CBEPCTHHKOB KaK CTPaHHBIC WJIHM HENpPaBHUIILHBIC.

B peE3YNbTATE AC€THU C OTPAHNYCHHBIMU BO3MOKXHOCTAMU CTAHOBATCSA IMMOJTHOLCHHBIMU YWICHAMUA O6L[IGCTBa.
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|

Puc. 1. Buzyanuzayus yuednoeo knacca: 1 — FM-nepedamuux; 2 — cuctema 3ammicu JISKINH; 3 — CIIyXOBOH
anmnapat; 4 — FM-npueMHUK ¢ MHAYKIHOHHOW NeTiel; 5 — ouku; 6 — BUAeOyBeIMuuTeNb; 7 — HOyTOYK;

8 — nucmneii Bpaiins; 9 — cucrema cyotutprpoBanus; 10 — nHTEpaKTHBHAS 10CKA.
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denepanbHas ciayx0a TrocyJapcTBEHHOW CTATHUCTHUKHM [DNEKTpOHHBIH pecypc]. — Pexum mocrtyma: —
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Huna Adonuna. Mukmo3uBHOe oOpaszoBanne B P® [Dnekrponubiii pecypc]. — Pexum pocryma: —

https://spravochnick.ru/pedagogika/inklyuzivnoe_obrazovanie_v_rf (mata obpatmenus: 27.02.2023).
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TEH/ICHIINH U epcrieKTuBhI pa3Butus. — 2020. — C. 563-564.
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MextyHapoTHBIH *KypHaJl MPUKIAIHEIX HAyK U TexHomorui «Integral». — 2021. — C. 86-92.
CaHUTapHO-3MIUAEMHUOJIOTHYECKass 00cTaHOBKa. TpeOoBaHMSA K OpraHM3aldu pabodero MecTa y4eHHKa B

Kiaacce [DneKTpoHHBIA pecypc]. — Pexum gocryma: — https://77.rospotrebnadzor.ru/index.php/san-

epid/6440-trebovaniya-k-organizatsii-rabochego-mesta-uchenika-v-klasse (nara oopamienus: 27.02.2023).
JlarankoBa E.A. MHbopmarms n HaBuTamus Ha OOBEKTaX COIMAIBHON MHPPACTPYKTYpPHI [DIEKTPOHHBIN
pecypc]. — Pesxxum mpoctyna: — https://ocri.ru/upload/userfile/Prezentatsy Latnikova 2.pdf (mara oGpauenus:
27.02.2023).

Poccust, Tomcek, 25-28 anpens 2023 r. Towm 6. CTponTenbCTBO M apXUTEKTypa

125



126 XX MEXJAYHAPOAHA KOHO®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIOJIbIX
YYEHBIX «ITEPCITEKTUBBI PASBUTIA ®YHIAMEHTAJIBHBIX HAYK»

VIK 711.2
PRINCIPLES FOR EFFECTIVE ORGANIZATION OF URBAN AND RURAL AREAS IN CHINA
P. Ling, I.V. Mikhailova
Scientific Supervisor: S.M. Remarchuk
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sq, 2, 634003

E-mail: 412153103@qqg.com

NPUHIUAIBI Y3OPEKTUBHOM OPTAHU3ALIMU T'OPOJICKHUX U CEJbCKHX
TEPPUTOPUI KUTAS

I1. JIuar, 1.B. MuxaiinoBa

Hayunsriit pykoBogutens: C.M. Pemapuayk
ToMckuil TOCYTapCTBEHHBIA apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET,
Poccus, Tomck, . Consnas, 2, 634003

E-mail: 412153103@qqg.com

Annomayun. B Oannou cmamve paccmMampugaemcs CmpeMumenbHvlil npoyecc ypoanusayuu, 6vl36aHHbll
IKOHOMUHECKUMU pehopMamu U OMKPbIMOCHbIO, KOMOPLIUY CMAl NPUYUHOU MO20, 4MO YPOBEHb DA3GUMIUSL
OKpY208 6ce ewe Omcmaem 6 KPYNHbIX U CPEOHUX 20p00ax u3-3a HeOOCMAmoyHOU UHGPACMPYKMYpbI,

KOMMYHANbHbIX YClye U noddepmcku SAHAMOCmMu 6 NPOMblLULTIEHHOCTMU.

Introduction. At present, the construction and industrial development of the county seat hardly support
the nearby farmers’ urbanization, and it is also difficult to provide service guarantee for the urban elements’
development in the countryside and the urban population consumption.

Research methods. The scientific work consisted in analyzing a large number of special urban planning
studies, as well as in monitoring the life of people living in the village for a long period.

Results. After the past several decades of China's reform and opening-up the economy of the country has
grown rapidly. China's economic rise has led to the small and medium-sized enterprises development at the
grass-roots level in China, and greatly increased the income of farmers.

Increasing number of farmers going to cities. The majority of the current 500 million rural population

in China is living in rural areas within the county. The county is a bridge connecting urban and rural areas, where
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the farmers can find jobs and settle down in cities. Also, there is cross-border allocation of urban and rural
elements, it can coordinate industrial development. The county town is an important part of the urban system in
China. Promoting the construction of county towns is conducive to guiding the urbanization of agricultural
transfer for population nearby, and improving the spatial layout urbanization of coordinated development of
large, small and medium-sized cities and small towns [1].

Enhancement of the county’s capacity. We will promote county and rural (household) road connectivity,
urban and rural passenger transport integration, and speed up the reconstruction of supporting facilities.

It is important to promote county-level hospitals (including traditional Chinese medicine hospitals) and
expand the capacity of compulsory education schools in residential areas with imperfect facilities and strong
residents' desire to transform. It must be done to increase space, to expand the supply of inclusive elderly care
beds, to develop inclusive childcare services, and to improve public libraries, cultural centers, and museums as
well as other venue functions [2].

Necessary measures to improve local conditions. The opinions emphasize that we should adhere to the
principle of "one county, one policy", give priority to county towns, and take into account the urban areas of
county-level cities and mega towns where non county-level governments are located, we need to formulate and
improve the construction plan scientifically. In accordance with the principle of "making up what is lacking", the
construction priorities, safety measures, organization and implementation methods should be specified. It is
important to accurately supplement the weak points, and to make the spot test analysis of construction. Counties
are located in urban agglomerations and metropolitan areas are easily polluted by the radiation of big cities,
where is a lot of population and it has a great development resource. [3].

The example of the ""Dream town'" located in Yuhang District, the Cangqgian street. The uniqueness of
Dream town is that it retains the original, block and pastoral natural style of Canggian ancient Town, based on the
original village, natural, cultural and historical landscape. There is still a rice field in the central part of the city, so
you can feel the countryside atmosphere without leaving the city, so it has become a place for many Internet

celebrities to live in and a place for many young entrepreneurs are dreaming to retire into the country (Fig. 1).
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<5 . Wings of Dreams - Handprint Wall Reception hall - Red Post - Granary 9
v cluster one four No Granary - Old Street Tourist Center One town time axis G —
one Golden corridor on Yuhang Tang One Hope field - Zhang Taiyan's

former residence - Angel Village Yizhihui Future Science and Technology ‘ ‘r a .
City female Maker Service Center \

Fig. 1. Dream town plan — Dutch NITA design company

Conclusion. To conclude, we should objectively and rationally recognize the reality that the permanent
population in some county towns is decreasing, and prevent population loss and blind construction of county towns.
We should guide the transition and development of counties with population loss. In combination with the trend of
urban development and change, we will prevent the loss of population, strictly control the increase of urban
construction land, revitalize the stock, promote the appropriate concentration of population and public service
resources, strengthen people's livelihood safety and assistance, orderly guide the transfer of population to adjacent

economic development advantages, and support resource exhausted counties to cultivate continuous replacement [4].
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V. M. Potapova
Scientific supervisor: I.D. Verevkina
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sg., 2, 634003
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Abstract. Despite the fact that modern cities are striving for multifunctionality and building compaction, the need
for low-rise buildings with a simple function has not yet exhausted itself. Designing commercial studios and
showrooms as part of the curriculum enables the student architect to create a unique externality of a building that
reflects its function in form.

HecmoTps Ha TO, 9TO COBpEMEHHBIC TOpOJAa CTPEMATCS K MHOTO(YHKIMOHAIHHOCTH M YIDIOTHEHHIO
3aCTPOHKH, TMOTPEOHOCTP B MAJNO3TA)KHOM CTPOUTENBCTBE C MPOCTOH (PYHKIMEH ele He ucueprana ceds.
[IpoexTupoBanre KOMMEPYECKHX CTYAMNA U CaJOHOB B paMKax y4eOHOTO Kypca JaeT BO3MOXHOCTh CTYIEHTY-
APXUTEKTOPY CO3/1aTh YHUKAIbHBIN 00pa3 37aHus, OTPAXKAMOIIUH ero QyHKIH B hopme.

ApxuteKkTypHbeI TpoekT «['pamocTpoutenpHoe OOpo Ha 5 pabodyMx MecT» BBINOIHAETCS B paMKax
yuebHOIl paboThl Ha 2-M Kypce MO IUCIHUIUINHE «APXHUTEKTYpPHOE IPOEKTHPOBAHUE», KypCOBOH IPOEKT
«OO0IIecTBeHHOE 3JTaHKe C IPOCTON (PYHKIIUCH.

OCHOBHBIMH 33JJa4aMHU MIPOEKTA SBIISIIUCH:

- aHaNM3 TPAJOCTPOUTEIFHOW CHUTYallWd, BBIABICHHE OTIMYHTEIBHBIX OCOOCHHOCTEH OKpYKaromiei
3aCTPOMKY U TaHAmadTa I CO3MaHuss 00BEKTa, TAPMOHUYHO BIIHCHIBAIOIIETOCS B CPELLY;

- CO3JlaHME KOHIIEMIIUW, KOTopas OyJeT mpeaycMaTpuBaTh 3KOJOTUYHOCTh, SKOHOMHYHOCTh U
MHOTO()YHKIIHOHAJIBHOCTD 3/IaHHS;

- CO3/l1aHue YHUKAILHOTO OOJIMKA 37aHHsI, COOTBETCTBYIOIIETO COBPEMEHHBIM TEHICHITUSIM B apXUTEKType
U CTPOUTEINLCTBE;

- pa3paboTka 00bEMHO-TUIAHUPOBOYHOTO PEIICHHSI B COOTBETCTBUH C TPEOOBAHHUSIMU IPOCKTA;

- pa3paboTKa OJaroycTpoycTBa U TPAH3UTHBIX IIyTCH HA TEPPUTOPHUU IIPOCKTUPOBAHHUS.

3aHue BBHIMIOJHEHO B TEXHOJIOTUH AyONbaoM. JyOmpaoMm — 3T0 3Heprodp@eKTUBHBIA U 3KOJIOTHICCKH
YUCTBIA BCECE30HHBIM MOJYJbHBIN JIOM, KOTOPBI COOMpAaeTCsl U3 TOTOBBIX Moaysiel. Kaxkaas yacTh MOIYJIbHOM
KOHCTPYKIIMU SIBJIIETCS OTACIBHBIM DJIEMEHTOM, TOJHOCTHIO YKOMIUJIEKTOBBIBAETCSl B IIeXy U B TOTOBOM BHJIE

JOCTaBJIACTCA HA Y4aCTOK. MonTax MOIIyJ'[CfI 3aHUMACT OJHUH ICHb. Taxxe B 3aBOJICKUM YCJIOBUAX HTPOBOIATCA
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BCE HEOOXOAMMbIC KOMMYHHKALIMH — JJICKTPUYECCTBO, BOJOMPOBO U KaHAIM3AIUS, B TOM YHCJIC CAHTCXHUKA U
3JIEKTPOHUKA.

BapuatuBHOCTE IpHICOEIMHEHNS MOYJIEH TaeT BO3MOXKHOCTh MEHATH BHYTPEHHEE MIPOCTPAHCTBO 3JaHHUS,
J00ABIIATE TUOO OTCOCTUHATH MOIYIH B 3aBUCHMOCTH OT 3aJa4d U (YHKIHU. B JaHHOM MPOEKTEe UCTIONb3yeTCs
4 Buma MoxyIel ¢ pa3MepHoit cetkoit 3x3, 6x2,5, 3x2,5 u 6x3.

BuyTpeHssas otnenka qyOipaoMa B OCHOBHOM COCTOHT M3 MMHUTAIMK Opyca M IEKOPATHBHBIX XBOIHBIX
mopoJ AepeBa. BHeNHsIs oTAenKa — MeTaUTIYSCKUE MPO(UINPOBAHHBIC JTUCTHI, TOCKA XBOWHBIX TIOPOJ ICPEBa.
ITaHOpamMHOE OCTEKIICHHE COCTOMT K3 JIBYXKaMEPHOTO CTEKJIOMAKeTa, CTCKJIO MpocToe JHO0 KaiéHoe, ¢
3HEProd(PeKTUBHBIM HAMBUICHHEM. Y TCILTUTEb 3aKPHIT MAapPOU30JSIIMOHHON MEMOPaHOW U3HYTPH, CHAPYKH —
BETPO-TUIPOU30ISLUEN.

®Dacazpl 31aHUS BBIIOTHEHBI B cTWiIe T0(GT. OCHOBHBIMHA MaTepHalaMH SIBIIOTCS JEPEBO W JIUCTOBOU
MeTaJUl. BRIpa3suTenbHOCTh apXUTEKTYPHOTO OOJIMKA JTOCTUTAETCS 3a CYET PUTMA MaTepHAlIOB — BEPTHUKAIBHBIC
JICpEBSHHBIC WICHCHHS YEPeIyIOTCsS C BEPTHKAJIHHBIMH IMOJOCAMH JINCTOBOTO METallia, IOAYCPKUBAIOIINMU
pacnosoxxeHre Kak OOKOBBIX, TaK M MaHCApIIHBIX OKOH. Teppachl u JiueBble (hacaabl BHIKpAIICHBI OEIbIM, YTO
CO3/1aCT KOHTPACT JJIs SIPKOCTH 00pa3a, a TaKiKe MUMUKPHH MO/ OKPY)KAOIIYIO CPEy, COCTOSIIYI0O B OCHOBHOM
13 TOToJeH u 6epés.

Teppuropusi MPOCSKTUPOBAHMS pacroyiokeHa BOMM3M bermoro osepa, Ha nepeceucHun yiaun, Kpuas u
Benmoosepckas. Komopur kBaprana pa3po3HeHHBIH, IPUCYTCTBYIOT AUCTAPMOHUYHBIC 3[JaHHS, HE COMaCIITa0HbIe
HUCTOPUYECKH CIIOXUBIICHCS NEPEBSIHHOW NBYXAITAXHOH 3acTpoiike. [IpoekTupyemas TeppuUTOpHSI HMEET P
MPEUMYIIECTB: PACIIONIOKEHIE BOJM3HM JEIOBOTO KBapTaia, TPAaHCIOPTHAs AOCTYIHOCTH, XOPOIINE BHIOBEIC
XapaKTepUCTHKH, POBHBIA penbed, yXKe HMEIoUIecs KOMMYHHUKAIMH. EcTecTBeHHBI BHEIIHWUN BUX H
COMACIITaOHOCTh YEJIOBEKY IMO3BOJISICT MPOCKTHPYEMOMY OOBEKTY TapMOHHYHO BIIHCATHCS B aHTYpPaK U HE
C03/1aBaTh BU3YAJILHOTO IyMa IS OTBIXAFOIIHX.

[T1aHUpOBOYHOE pEIIeHUE TPaTOCTPOUTEIBHOTO OpO ObUIO pa3pabdOTaHO B COOTBETCTBUH C
TpeOOBAaHUSAMH MPOEKTA MO COCTaBY MOMEHICHHWU: XOJUI JJIsl MOCETHTENeH C IOCTYIMOM K CaHy3ly, KaOWHEeT
JTUpEKTOpa, KIaIoBas U IPOCKTHAS MACTEPCKasi, COBMEIICHHAS C KyXHEH M 30HOU OTHbIXA.

CocraB npoeKTa:

- CUTyaIlIOHHAs CXeMa,

- reHepanpHBIA 1ad (M 1:500);

- maH Ha oTMeTke +1.200 (M 1:20);

- paspessl (M 1:50);

- pacansr (M :50);

- cxeMa pa3OMBKY IIaHa [0 MOYJISIM;

- cXeMa KJIacCU(PUKAIIMA MOIYJICH;

- cXeMa MOHTaXka MOZYJICH;

- B3pbIB-CXEMaA.
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Poccus, r. Tomck, . Comnsnas, 2, 634003

E-mail: lera.potapova.2001@gmail.com

FORM-BASED CODE AS A TOOL FOR CONSTRUCTION REGULATION AND CREATION
OF A COMFORTABLE URBAN ENVIRONMENT
V.M. Potapova
Scientific supervisor: I.D. Verevkina
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya sg., 2, 634003

E-mail: lera.potapova.2001@gmail.com

Abstract. In this article, as a tool for regulating development and creating a comfortable urban environment, a
subtype of urban planning regulations is considered — form-based code. As a result of the study, differences were
revealed in the functional zoning of the city and zoning according to the principle of building morphotype and its
interaction with street spaces.

BBenenne. Co3nanne kKoM(pOPTHON TOPOACKON Cpelbl, pa3BUBAIOIICH HE TOJHKO YEeIOBEKa, HO M IEI0e
COO0IIEeCTBO TOJB30BATENICH paiioHa, SBISIETCS MPUOPUTETHBHIM HAIPABJICHWEM B TOPOJICKOM pPa3BUTHH. PocT
ropoJoB M HUX pasBUTUEC CTABUT HOBBIC 3aJadyu MHNEPEA TPaAOCTPOUTEIIAMU W APXUTCKTOpaMHu: CO3JaHUC
MHKITIO3UBHOM CpeJibl, CIIOCOOHOI pa3BUBATHCS M TPaHC(HOPMHUPOBATHCSI CAMOCTOSTEIBHO, TIOJIHOCTBIO Pealn3yst
MOTeHIMAN ropoja. Jius 3TOro BaXXHO NPEAYCMOTPETh MHOTO(YHKIIMOHATBFHOCTh 3aCTPOUKH, pPa3BUTHE
HHPPACTPYKTYPHI palioHa, COOBITHHHOCTE, JOCTYITHOCTh TOYECK NPUTSKEHHS, 0€301MacHOCTE YITUII, KOM()OPTHOCTH
MEIIEXOTHOW cpelbl U T. . TakuM 00pa3oM MPOCTPAHCTBO CTAHET AOCTYITHBIM U XKEIAHHBIM KaK JJIS )KHUTENCH,
TaK U Jis OM3Heca, KOTOPBIN SBJIAETCS MyJILCOM TOpoOJa.

I'pagocTpouTenbHbIil periaMeHT, OCHOBaHHbIH Ha (pyHKIIMOHAILHOM 30HHUPOBaHUH, HE MPEyCMaTpUBAET
B IIOJIHOM Mepe 3TH XapaKTepUCTHKH, PYKOBOJACTBYAICH IU(paMU U KOIPPHUIUCHTAMHU, a HE Ka4eCTBEHHBIMU
KpUTEPUSIMHU MPOCTPAHCTBA. BobIast 4acTh COBPEMEHHOTO CTPOUTEIHCTBA PUEPIKUBAETCS IPABIIT 3aCTPOUKH
COBETCKOr'0 TEpPHOJAa, KOTrJa B MPUOPUTETE ObUIa MOHO(PYHKIMOHATBHOCTB, MO3BOJISIOIIAS MUHHMHU3UPOBATH
BpEIAHOE UJIM HEXeJlaTeIbHOE BO3/IEHCTBUE 30H APYT Ha IPYra, B YaCTHOCTH NPOMBILUICHHBIX, IEJIOBbIX U KHUJIbIX.
CerofHs MPOMBINUICHHOCTh CTajla 0oJiee YUCTOM M YMEPEHHOMW, YTO IMO3BOJISICT COCYIIECTBOBAThH 3TaHUSM C
COBMECTHMBIMH (DYHKIMSIMA B OJHOW 30HE W JeNIaTh cpelxy Ooliee MPHUBICKATSIFHON KaK UL KHUTEJICH, TaK H
COOTBETCTBCHHO AJIA CcOOCTBEHHHUKOB. B CBsI3M ¢ »THM MOSIBIIIaCh HGO6XO}II/IMOCTB YYUTHIBATH B IIEPBYIO OYCPECIb
06’beMHO-HpOCTpaHCTBeHHBIG XapaKTCPpUCTHUKHU CPECIbI, a HEC MPUHIUIT 3EMJICTIOJIB30BAHUA.

JKCNepUMEHTAIbHAS YacTh. [lepBble MOMBITKM CO3JAHUS M BHEAPEHHUS TOJ00HOTO WHCTPYMEHTA

peryaupoBaHns 3acTpoiiku oTpasmwinchk B CTaHmapTe KOMIUIEKCHOTO Pa3BUTHS TEPPHUTOPHH, pa3pabOTaHHOM
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XX MEXAYHAPOIHAA KOHOEPEHIIMA CTYAEHTOB, ACIIMPAHTOB U MOJIOABIX
YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

Munctpoem Poccun coBmectHo ¢ IOM. P® u Kb «Ctpenka». CTangapT sSBIseTCsl METOANYECKUM JOKYMEHTOM
«110 GOPMHUPOBAHMIO LIETIOCTHON TOPOJICKOI Cpeibl HA TEPPUTOPHSX JKUIIOH U MHOTO(YHKIIMOHAIBHOM 3aCTpOKH
U TIOBBIICHUIO KadecTBa JKMU3HM TOpOkaH». YacTblo CTaHAapTa SABIIETCS OO0OBEMHO-TIPOCTPAHCTBEHHBIH
perimament (OITP), ycraHaBimmBaromuii TpeOOBaHUS K 3¢MEIBHBIM ydacTKaM U 3aCTPOUKE UCXOs U3 MopdoTuna
3aHUN U XapakTepa B3aUMOJECHCTBUS C OKPYKAIOLIEN Cpeaon.

[IpenenbHble MapaMeTphl 3aCTPOHKH ACTSATCS Ha MATh TPYII:

1. Tlapamerpbl 3eMeNbHBIX YYacTKOB — OIpPEICISIOT rabapuThl Y4acTKOB M OajlaHC TeppUTOpUIl Ha
3eMeJIbHOM y4acTKe, INUpUHA, INTyOMHa, IUIOMaab, MPOIEHT 3aCTPOCHHOCTH, O3EJICHEHHsS M He3aCTPOECHHOU
TEPPUTOPUH, 3aHUMAEMOH IIOCKOCTHON aBTOCTOSHKOM.

2. TlapameTpsl TPOCTPAHCTBEHHOTO KOHBEPTa 3aCTPOHKH — OMNPEAEISIOT BO3MOXKHYIO OOBEMHO-
MPOCTPAaHCTBEHHYIO KOH(UTYpAINIO 3aCTPOMKH Ha Y4acTKe, BBICOTY M INIyOMHY 3aCTPOMKH, BBICOTY THIIOBOTO
3TaXxa, OTCTYI BEPXHHUX 3TAXEH OT JIMHHUM 3aCTPOMKH, JIEMEHTHI 3[aHUs, U KOTOPBIX JIOITyCKAECTCs! BBICTYII
(6aKOHBI, KPBUTBIIA | JIP.).

3. [Napamerpsl yITuuHOTO (pOHTA — JETAIMZUPYIOT PELICHUs MEPBBIX dTaXkell 37aHUi, OTpakICHUH U
AJIEMEHTOB OJlaroycTpoiicTBa Mex1ay (acamamu 31aHMH W KPacHBIMH JIMHMUSIMH, TPOLEHT OCTeKIIeHHs (hacaja
MIEPBOTO 3Ta)ka, OTMETKA BXO/I0B HAJl ypOBHEM TPOTYapoB.

4. ApxuTeKkTypHble TapaMeTpbl (acaloB — ONPECISIIOT JACTAIM3ALUI0 APXUTEKTYPHOTO PELICHUS
(hacazioB 31aHNI, BEIXOAAIINX HA KPACHbIE JIMHUH YIIULI, TUTOIIA/IeH, CKBEpOB, JUINHY (acaaa 1o JMHUH 3aCTPOUKH,
napaMeTpsl Ipomnopuuii ¢acagoB (IIar ropu3OHTANBHBIX M BEPTHKAIBHBIX JIENCHHH (acana, COOTHOIICHHE
BBICOTHI M IIUPUHBI TPOEMOB), THIT U IBETOB MaTEPHAIIOB, ACTAIMPOBKA 3JIEMEHTOB (hacana.

5. Buznp! pa3pemeHHoro HCnoIb30BaHNs — OMHMCHIBAIOT BO3MOXKHOE (PYHKIIMOHAIBHOE HA3HAYCHNE 3/IaHNS
W BUIBI ACATEIBHOCTH, KOTOPHIE Pa3pelleHbl Ha y4acTKe; BBIJACISIOT OCHOBHBIC, YCIOBHO pa3pelleHHBIE H
BCIIOMOTATEIbHBIE BHABI PAa3pEIICHHOTO HCIOJIB30BaHMA. Takoe JeleHHe TI03BOJIIeT MUHHMHU3HUPOBAThH
HeraTuBHbBIC 3(Q(DEKTHI U TOTECHIINANBHBIC HEYI00CTBA [UTs MOJb30BaTesei paiona [1].

PesyabTaThl. Takum o6pa3zom, OIIP BBIMONHSET CICAYIONINE 3a/1aUi: YCTAHABIMBAET TapaMETPhl HOBOU
3aCTPOMKH Ha OCHOBE CJIOKHMBILIEHCSI TOPOJCKOH cpensl, (OpMHUpYET cOMaclTabHYIO YEJIOBEKY BBICOTHOCTD
30aHus, oOecrednBaeT IIEJIOCTHOCTh HOBOM M CYIIECTBYIOIIEH apXUTEKTYpHOW Cpeabl, MOBBIIIAET
MPUBJICKATEIBHOCTD YIMYHOTO IPOCTPAHCTBA, CO3/1AeT YCJIOBHS I 3(P()EKTUBHOIO M THOKOTO HCIIOIb30BaHUS
TEPPUTOPUH, MpeIaraeT CTaHJAPTU3NPOBAHHBIEC PELICHNS MO YIYUIIEHHIO KaueCTBa TOPOJICKUX MPOCTPAHCTB.
O0BEeMHO-TIPOCTPAHCTBEHHOE PETYIHPOBAHUE COJIEPKUT B cebe OoJibllle MapaMeTpoB, ¢ MOMOIIBIO KOTOPBIX
MOXHO c(hOpMHPOBATH KOM(OPTHYIO TOPOICKYIO CPEIbl, UM PETYIIMPOBAHUE 110 QYHKIINH, TPEyCMaTPUBAOLIEEe
B OCHOBHOM IIIOIIA/Ib, IUNIOTHOCTh U BBICOTHOCTH 3aCTPOHKH.

Pazpaborka Cranmapra KOMIUIEKCHOTO pa3BuTHsS Benetcs ¢ 2016 ron mo mopydenuto Ilpencemarens
[IpaButenscTBa P®. PykoBoCTBO JISHKET B OCHOBY YCOBEPILICHCTBOBAHHSI HOPMAaTHBHO-IIPABOBOH Oa3bl B 00sacTi
TpaJIOperyJIMpOBaHusl U apXUTEKTypHoro mpoektupoBaHusi. OITP yxke paspaboTaH uIs TakMX TOPOJOB Kak
Caparos, Biragusoctok, Kanununrpaz [2] u CBoboausri [3].

3akmaiouenue. IlpaBuma OIIP HyXxHBI He A GOPMUPOBAHHS «MACATHHOTO» PEIICHHS, a A MONCKa
MUHUMaJIBHBIX ¥ MAaKCHMaJIbHBIX 3HAYCHWH, ITO3BOJIIONINX CPOPMHUPOBATHCS Pa3sHBIM apXUTEKTYPHBIM
pemeHnsM ¥ HE TO3BOJITIONIMX 3aCTPOWIIHMKAM Pa3pyIINTh EHHOCTh C(OPMHUPOBAHHOW TOPOACKOI Cpensl B

IIOTOHE 3a CBOMMHU YaCTHBIMU MHTEPECAMU. HCCMOTpH Ha TO, 4YTO CTaH)IapT HOCHUT peKOMeHHaTeHBHBIﬁ Xapakxrep,
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B IICPCIICKTUBE OH MOKET OBITH BHCAPCH B HOPMATUBHO-TIPABOBLIC JOKYMCHTLI. Baxno nccCjacaoBaTb NOTCHI A
JaHHOTO HWHCTPYMEHTA PETyJIHMPOBaHUA SaCTpOﬁKH, KOTOpLIﬁ 06e1uaeT co31aThb MHOFO(byHKHI/IOHaJ'ILHy}O

KOM(OPTHYIO TOPOJCKYIO CPELy.
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INVESTIGATION OF OPERATIONAL RELIABILITY OF THE HOUSING STOCK
IN THE REPUBLIC OF
T.N. Rusinov
Scientific Supervisor: PhD., G.N. Shibaeva
Khakass Technical Institute by Siberian Federal University, Russia, Abakan, Shchetinkina str., 27, 655017

E-mail: Timpuch@mail.ru

Abstract. The state of the housing stock of Russia is currently one of the primary problems. In many regions of
Russia, a high proportion of the housing stock is in dilapidated and disrepair. Modernization and repair of the
housing stock are the most important tasks of managing residential apartment buildings, since the condition of
housing affects the level and quality of life of the population. In modern conditions, part of the housing stock of
Russia still does not meet modern indicators of living comfort and quality of life, and in some cases even sanitary
requirements. The need to renovate the process of reproduction of the housing stock and improve the quality of

housing and communal services provided is quite relevant in modern conditions.

Beenenne. lccnemoBaHue SKCIUTYaTalldOHHOW HAJEKHOCTH COCTOSIHHS OJKHJIMIIHOTO (GOHIA B
COBPEMEHHBIX YCIOBHSIX 3aHUMAET BEYyIee MECTO.

HapmexxHocTh KWIMIIHOTO (OHIA HA COBPEMEHHOM JTare Pa3BUTUS SKOHOMHUKH CTpPAHbBI SIBISIETCS
rapaHTOM COXPAaHHOCTH OCHOBHBIX (DOHJIOB, IPEIOTBPAIICHHE UX MPEKAECBPEMEHHOTO BBIX0/IA U3 IKCILTyaTAIUH
" CHOCa, yJ'Iy‘H_HeHI/ISI HOTpe6I/ITeJ'H)CKI/IX KayCCTB, IMOBBLIIICHUSA KOM(bOpTHOCTH HpO)KI/IBaHI/Iﬂ, COOTBeTCTByIOHIeﬁ
BO3pOCLHI/IM HOpMaTI/IBHI)IM Tpe6OBaHI/IHM KU3HCACATCIIBHOCTU rpancz[aH.

O6’I)EM HpOBO)II/IMI)IX I/ICCHC}IOBaHI/Iﬁ yBeJ'II/I‘II/IBaeTCH C KaXIbIM TOAOM MH3-3a (bI/ISI/I'-IeCKOI‘O u MOpaJ'H)HOI‘O
M3HOCA, PEKOHCTPYKIUH JKWIbIX 37aHui. OCOOCHHO Ba)KHO MPOBEACHUE OOCICIOBAHMI IMOCIEC TEXHOTCHHBIX H
TPUPOIHBIX BO3ICHCTBUI (MOXKApBI, 3eMIICTPSICECHUS M T. L), YTO YacTO CBS3aHO C M3MCHCHHEM JCHCTBYIOIINX
Harpy30K ¥ KOHCTPYKTHBHBIX CXEM, a TAKKe C HEOOXOMMOCTBIO y4eTa COBPEMEHHBIX HOPM IPOCKTUPOBAHUS 3IaHHUH.

B mHacrosimee BpeMs HEOOXOIMMO MOJICPKUBATh M TOBBIIATh KAa4eCTBO JKWIHMITHOTO (oHIA myTem
MPOBEICHUS TEKYIIUX, KAITUTAIEHBIX PEMOHTOB, MOJICPHU3ALIUHN U PEKOHCTPYKIIUH, B TOM YHUCIIC IEPECEICHUS U3
aBapUITHOTO KUIUIIHOTO (HOH/IA.

AHaJ'II/I3 COBpeMeHHOFO COCTOAHUA KOHHCHTyaﬂBHBIX OCHOB BKCHHyaTaHI/II/I O6'beKTOB HCABMXNMOCTH, a

TaKXKC TeH}IeHHHﬁ B CTPOUTCIBHOM KOMIUIEKCEC B IICJIOM, JOKa3bIBACT HeO6XOIII/IMOCTB U HEMHUHYEMOCTH
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TpaHcopmManmu KpuTepueB M TnoKasarenedl 3(P(EeKTHBHOCTH NPUHMMAEMBIX PpEIICHUH HCCle0BaHUs
9KCIUTyaTallHOHHOW HAaJeKHOCTH KUIHITHOTO (oHAa [4].

JKcnepuMeHTadbHAsi 4YacTh. Ha TeppuTopmm pecmyONMKH pacroiiokeHo 2879 MHOTOKBapTHPHBIX
moMoB. B meprmox 2022 roma oOcnemoBaHbl IBYX3Ta)KHBIE MHOTOKBAapTHPHBIC JI0Ma B OpPYCOBOM HCIIONHEHHH
«bapakm». Ha Tepputopun pecryOauKi B TPHHAAIATH MYHHIUIAIEHEIX 00pa30BaHIAIX PACIIONOKEHO 668 Taknx
MHOTOKBapTUPHBIX IOMOB (23,2%). I'ox moctpoiiku Bapeupyercs ¢ 1935 roga no 1968 rogos [6].

VYcranosneno, uro ¢ 2007 no 2021 rox opraHaMu MECTHOTO caMOYTIpaBieHusl U3 668 MHOTMOKBAPTUPHBIX
JIOMOB MPH3HAHO aBAPUIHBIME U MOAJIEKAIIMMH cHOCY 110 MHOTOKBapTUPHBIX 1OMOB [5].

B aBapuifHBIX ToMax B TEXHUYECKHUX 3aKIIOYEHUSX CTIECIHAIM3NPOBAHHBIX OPTaHU3aLNi 3a(hMKCHPOBAHEI
THUIIOBBIC HApYIICHUS: CTPOUTEIBCTBO OCYIIECTBILUIOCH 03 yueTa TpeOOBaHHM, MIPEABABIAEMBIM K 3IaHUSM, B
YCIOBHUSIX CEHCMUYECKOH OmacHOCTH 7 OayuioB, NPOTHWBaHWE HIDKHUX BEHIOB, HedopMmanus HECYIIUX CTEH,
HEHCIPaBHOCTh JICPEBSIHHBIX JIECCTHUYHBIX MapIeil, B KyXHAX OTCYTCTBYIOT BEHTWISIMOHHBIC KaHAJBI I
o0ecIieueHNs] €CTECTBCHHON BBITSDKHOM BEHTWIALMH, HECOOTBETCTBHE IUIOMAANM KYXHH, YKJIOH IIOJIOB OT
BHYTPEHHUX CTEH U T.A. [Ipy npoBeieHNH TeIIIOTEXHUUECKUX PAacueTOB KOHCTPYKIIMH CTEH U IMOTOJIKOB TEIJI0Bas
3amuTa He o0OecreueHa, 3HaYUTeNIbHO HU)KE HOPMAaTUBHOTO 3HAUCHHSI.

[Tpu oOcinenoBaHNE TEXHHMYECKOTO COCTOSIHHSI OCTAIBHBIX 558 MHOTOKBapTHPHBIX J0Ma, HENMPHU3HAHHBIX
aBapHIHBIMY, BBISIBJICHO, YTO BBIIICYKa3aHHbIC HAPYIICHUS WICHTUYHBI, B TOM YHCIIE IO IOCTPOIKY MpeBbIIIaeT
HOpPMaTHBHBIA Cpok ciyk0bl 50 mer [3]. 3a Bech CpoK CIyXOBI MHOTOKBAPTHPHBIC IOMa IOJDKHBI TIPOHTH
3 KanuTaIBHBIX peMOHTA (MH)KCHEPHBIX KOMMYHUKAIINH, yTeIUIeHHe (pacamoB, peMOHTa MepeKphIThii u T.1.) [1, 2].

IIpu npoBexeHnn 00CIEIOBAHUS TEXHUUECKOTO COCTOSHUS NCCIIEAYEMBIX 00BEKTOB 538 MHOTOKBapTUPHBIX
JIOMa MO’KHO OTHECTH K OTPaHHYCHHO-PA00TOCIOCOOHOMY COCTOSIHMIO, 20 MHOTOKBAPTHPHBIX JOMOB K aBapUHHOMY
coctostHMIO. Taroke n3 538 MHOTOKBapTHUPHBIX TOMOB: 205 BKIIOYEHB! B IPOrpaMMy IO KaIlUTAIEHOMY PEMOHTY,
333 He BKIIOYEHBI B IPOTPAMMY TI0 KAITUTATLHOMY PEMOHTY.

PesyabTaThl. BpIiBIeHO, YTO B HacTosimiee BpeMs Kak Ha (eaepasbHOM, PETHOHANBHOM WIIN
MYHHUIUIAJIHHOM YPOBHE OTCYTCTBYET €JUHBIN MEXaHH3M IO CO3JaHMIO MOCTOSIHHO JEHCTBYIOIIEH CHCTEMBI
PEHOBAIMH JKIJTUIITHOTO (POH/IA IEPEBIHHBIX JOMOB «0apakoBy». B psae MyHHIIMNIANBEHBIX 00pa3oBaHnil «Oapaxm»
BKJIIOUEHBI B TIPOTPaMMy II0 KallUTAIBHOMY peMoHTy. IIpu (opMupoBaHHHM HpOrpaMMBI IO KallUTaJIbHOTO
PEMOHTY aJpeCHBIN CITMCOK MHOTOKBAPTHUPHBIX TOMOB (hOPMUPOBAJICS KaXK/IbIM MYHHUINTIAIBHEIM 00pa30BaHUEM
MHIUBU]YalIbHO, 6€3 eIMHOOOPa3HOTO MOAX0Aa.

Kak mpumep, B ABYX MyHHIIATIATBHBIX 00pa3zoBanusx B mepuoa ¢ 2019 mo 2021 rox B 3-x MKJI npou3BeicHbI
Pacxobl 10 KaUTAIEHOMY PEMOHTY IMPOEKTHO-CMETHOH TOKYMEHTALINH, HHKeHEPHBIX KOMMYHHKAITUH U KPOBIIH.
OpHaKO MO UCTEYCHUH T0/1a YKa3aHHBIE JIOMa MYHUIUIIATUTETAMHU IPU3HAHBI aBapUITHBIMU.

Bropoii npumep, mecTs MHOTOKBapTHPHBIX IOMOB B JIByX MYHHIUIIAIEHBIX 00Pa30BaHUSIX OJTHOBPEMEHHO
YHCIIWINCH B IPOIPaMMe KalluTaJIbHOT'O PEMOHTA U B PEECTPE aBAPUIHOTO SKUJIbS.

VkazaHHOE  CBHJAETENbCTBYET, O HEHAJJIEXKAlleM MOHHTOPHHIE  TEXHMYECKOTO  COCTOSHUS
MHOTOKBAapPTUPHBIX JIOMOB, B TOM 4HCJIe IPU (POPMHUPOBAHUH KPATKOCPOYHOTO IIaHA KAITUTAILHOTO PEMOHTA U
Hea(peKTHBHOTO B3aNMOICHCTBHS BCEX YIaCTHUKOB IIpoIiecca.

3akmaiouenue. Ilo pesympraTaM MOXXHO CKa3aTh, YTO HCCICIOBAHHWIO TEXHHUYECKOTO COCTOSHUS

KHIAITHOTO (DOH/IA JEPEBSIHHBIX TJOMOB «0apakoBy yAeseTcs He B MOJHON Mepe. C KaXKIbIM T0I0M MOPaJIbHBII
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1 (U3UYECKUI M3HOC JAAHHBIX AOMOB BO3PACTAET, YTO HEraTHMBHO BIMSCT Ha DKCIUTyaTalMOHHYIO HaJEeKHOCTb
KOHCTPYKTUBHBIX 2JIEMEHTOB.

Heo6xoaumo ydaecTs, 4To 10 BCeM MyHUIUIIATBHBIM 00Pa30BaHUSIM MHOTOKBApTHPHBIE IoMa «Oapakm» He
y4acTBYIOT B MporpamMmax, B ToM uguciae B CTparermsix CcoOnHalbHO-3KOHOMHUYECKOTO —Pa3BUTHUS
HOBBIX TEPPUTOPUH, IpeoOpa3oBaHHE W  MOJCPHM3AIMS  CIOXHBIICHCS 3aCTPOHKH  MYHHIIUINAIBHBIX
00pa3oBaHU.

I[lo moemy rTiyOokoMy yOEXAEHHIO, HEOOXOAMMO pa3padaThiBaTh MPOTPaMMBbl 110 KOMILIEKCHOMY
Pa3BUTHIO TEPPUTOPUIL C ydacTHeM (heiepabHOTO U pernoHalsHoro (puHancupoBanus. Co3aBaTh MOCTOSHHO
JICUCTBYIOIYIO CHCTEMY PEHOBAIMHU KWININHOTO GoHIa. B ToM 4ncie B paMKkax MeXBEIOMCTBEHHBIX KOMUCCHI
MIpU3HaBaTh MHOTOKBapTHpHBIE JOMa, B ycTaHOBIeHHOM IIpaBurenscTtBoM Poccuiickont denepaunu nopsuake
aBapUHHBIMH M MOAJEXKAIINMU CHOCY, W YAEJATh 0Cc00O€ BHUMAaHHE MHOTOKBAapTHPHBIM JOMaM, CHOC H
PEKOHCTPYKIHS KOTOPBIX IUIAHHPYIOTCS HAa OCHOBAHWM AJPECHBIX IMPOTPAMM II0 CHOCY W PEKOHCTPYKLIUH

MHOTOKBAapTHUPHBIX JOMOB, YTBCPIKACHHBIX B COOTBETCTBUU C >KI/IJ'II/IH.[HI>IM KoaekcoMm Poccmiickoit (I)C,E[CpaHI/II/I.
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Introduction. A continuous progress of China's economy and society has led to the rapid development of
the construction industry, and it has also brought new challenges for architecture and construction management.
Presently, there are still many problems such as resource waste, material loss and environmental pollution in
architectural civil construction projects. These have always been a negative label in the construction field. Through
continuous raising awareness of the state of the country's environment, architects are actively promoting
sustainable building materials and green building technologies.

Development background. Traditional construction engineering operations can easily cause
environmental pollution. Construction enterprises are currently facing the dual pressure of environmental
authorities and the transformation of green production methods. Therefore, it is urgent to promote the green
environmental protection process of construction projects. New sustainable building materials have the
characteristics of green environmental protection. The application of such materials can fundamentally solve the
problem of environmental pollution in construction engineering. In recent years, more and more construction enterprises
have given priority to green building materials and promoted new wet operations in order to reduce environmental
pollution from the source. However, there are disadvantages such as high cost and difficulty in construction [1].

The concept of new energy — saving and sustainable building materials. The new sustainable building
materials have the advantages of non-radioactivity, non-pollution of natural environment and less harmful
substances. A new type of energy-saving and emission reduction building materials meets the requirements of
energy conservation and environmental protection. Its main function is to improve effectively the insulation
capacity of the building, maximize the resource loss, caused by HVAC, and achieve the effect of energy
conservation and environmental protection. Therefore, it is necessary for construction enterprises to strengthen the
application of new energy-saving and sustainable building materials in residential architectural projects, thereby

achieving resource conservation and sustainable development [2].
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Classification and introduction of a commonly used new type of sustainable building materials. A new type
of concrete refers to a construction material made by adding such additives as fiber and minerals in concrete raw
materials. Concrete additives can not only improve the performance of concrete, but also effectively reduce the
environmental pollution caused by concrete during processing and use. For example, diatom concrete has the effect
of purifying the air and regulating the temperature and humidity of the environment, and it has been widely used
in high-end decoration projects; color concrete mixed with different minerals has been added, and its color can be
changed with the air humidity. The concrete made using the technology has the advantages of light quality,
environmental protection, low price, and good drought resistance. It has been widely used in architecture and

actual construction (Fig. 1).

Fig. 1. a) Diatom mud b) Foam concrete

With the development of the construction industry and materials manufacturing technology, more and more
new composite materials are applied to buildings. Among them, new composite fiber materials are used most. This
new type of building material has the advantages of high strength, light weight, corrosion resistance and good
ductility, which makes it very suitable for use in — high-end-decoration or high — rise and lightweight buildings.
For example, the new polyethylene terephthalate fiber-reinforced polymer (PET FRP) material of the construction
industry is made of plastic fiber and enhanced fiber. Its advantages are light weight, strong strength and abrasion
resistance. It also has big disadvantages. Therefore, this material is often only used in high-end decoration. With
the maturity of production technology and the decline in cost, such materials are expected to be promoted and

applied to a larger scale (Fig. 2) [3].

Fig. 2. a) Carbon fiber material b) Glass fiber material
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Photovoltaic solar board. The installation of photovoltaic solar panels such as the rural self-built
residential house in high altitude areas can play a role in energy saving and emission reduction. In addition, while
photovoltaic solar panels meet the demand for user power, they can also be incorporated in the grid of the country
to bring a certain economic income to the installer. In some remote rural areas in the west, burning straw is still
the main way of heating. The application of photovoltaic solar panels in remote rural areas in the west can
effectively solve the problem of air pollution caused by straw incineration [4].

Conclusion. Based on the foregoing, we can conclude that new environmentally friendly building materials
are increasingly used in modern construction in the implementation of architectural projects related to sustainable

development.
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Abstract. This article discusses the directions for using the territories of solid waste landfills after their
reclamation, which are based on foreign and domestic experience in reclamation. For each of the directions,
conceptual solutions and schemes for territorial planning of the recultivated territory of the solid waste landfill
have been developed.

BBenenne. DOxojormyeckas CHUTyallsl C KaXAbBIM TOJOM BCE CHJIBHEE YXyJIIaeTcs, 00OCTpeHHe
HKOJIOTHUYECKUX MPOoOIIeM 00yCIOBINBAET aKTYaIbHOCTh YIOPSIIOUYMBAHHSA U YIIPABJICHHUS IPUPOIONOIH30BaHUEM
C OpHEHTalKel Ha JOJITOCPOYHYIO IEPCTIEKTUBY.

Ha ceromnsmHuil NeHb CYIIECTBYeT MHOMKECTBO CIIOCOOOB YTHJIM3AIlMH OTXOAOB. B cpaBHUTETHHOM
aHam3e Croco00B 00paIIeHus ¢ MyCOPHBIMU MaccaMi OTHOCHUTEIBHO JAPYTHX CTPaH MHUpPa OBLIO BEISIBIICHO, YTO
B P® 90 % Takux Macc oTmaeTcs moJ 3axXxopoHeHue, 6% MoJ| CKUTaHKe, TOTraa Kak 4% IMOANeKUT mepepadoTke, a
Bcero 1 % kommoctupoBanuio [1].

C pasmenieHreM U 3KcIryaTanueit monuroHoB THO BO3HUKAET s SKOJIOTHUECKUX MTPOoOIeM, KOTOPEIE B
GONBIIMHCTBE CBOEM IOKa He HaluIM pemeHus. K BaKHEHIINM M3 HUX OTHOCUTCS HETaTMBHOE BO3/CHCTBHE HA
pasIuYHBIe KOMIIOHEHTBI OKPYXAIoIel cpeibl B 30He pacnonoxenus noiuronos ThO [2].

B cBs13u ¢ 000CTpUBIIMMHUCS B OCIETHHUE FOBI TpobIeMaMul (hyHKIIMOHUPOBAHUS TEPPUTOPHH TOTUTOHOB
U TOTEHUUAIBHBIMU MOCIEICTBUSIMH, KOTOpBIE OCTAIOTCSA MOCIE MPEKpaIleHUs JKCIUTyaTallud IJaHHBIX
TEPPUTOPUH, CTAHOBUTCS AKTyaJbHBIM BONPOC PEKyNbTUBALMM TeppuTopuu mnonuroHoB TBO u co3manus
MoOJIeJIel CTPATErnYeCcKOro pa3BUTHSI MO IKCILUTyaTal[UH ATUX 3€METb.

enbto naHHOrO HCCIENOBAHUS SBISETCA BBIBICHHE HANPABICHUA MO Pa3BUTHIO TEPPUTOPHUH
PEeKyIbTHBHPYEMBIX OTUroHoB THO.

JKCcnepuMeHTAIbHAsl YacTh. Tak KaK peKyIbTHBALNS 3€MeNb JOJDKHA HOCUTHh KOMIUIEKCHBIN XapakTep,
aHaM3 3apyOeKHOTO M OTEYECTBEHHOTO OITbITAa PEKYJIbTHBAIMK IOJWTOHOB ITO3BOJISIET TOBOPHUTH O YETHIPEX

NEPCHCKTUBHBIX HAIPABJICHUAX W IMOAXOAaX K PCIICHHUIO JKOJOTMYECKHX, COMHUAIBHBIX, ODKOHOMHYCCKUX H

Poccus, Tomck, 25-28 anpens 2023 . Tom 6. CTpOUTENTLCTBO U apXUTEKTypa

141



142

XX MEXJIYHAPOAHAS KOH®EPEHIIUA CTYAEHTOB, ACIIMPAHTOB U MOJIO/IbIX
YUEHBIX «ITEPCIIEKTUBBI PASBUTUA ©YHAAMEHTAJIBHBIX HAVK»

rPaJOCTPOUTENBHBIX 3a/au pasBUTHs AaHHBIX Tepputopuit [3]. B craTbe mpeacTaBieHbl KOHIEHITyalbHbBIC
peleHus U TeppUTOPHATIbHO-TNIAHUPOBOYHBIE BapUAaHTHl B UYETHIPEX BBIACICHHBIX HANpPaBICHUSX, KOTOPHIE
pPaccMOTpEHBI Ha MPUMEPE MOJUTOHA, PACIOI0KEHHOTO B I'. ToMcke okoio nepeBHM HoBoMuxaiinoBka.

IlepBoe HampaBieHHE HCKIIOYHUTENIBHO MPOM3BOJACTBEHHO-OPHEHTHPOBAaHHOE. B HeM paccMaTpuBaeTcs
BO3MOXKHOCTb ~ pasMELICHHS MyCOpONEepepadaThIBAIOMIETO KOMIUIEKca. |eppHUTOpHaIbHO-IUIAHUPOBOYHOE
pelIeHNEe TEPPUTOPUU TIPEACTaBIACT COOOH pasfeleHHE Ha IPOMBIIIIICHHO-TIPOM3BOJACTBCHHYIO 30HY C
pa3MellIeHHEeM HEMOCPEACTBEHHO MYcCOpoIepepadaThlBaloIero KOMIUIEKCa, a Takke CBAIOYHOE TeJlo
PEeKyIbTUBUPUYMOTIO OJUTOHA. TeppuTOpHs MONUTOHA BBIIENAETCS MO/ 03€JICHEHUE U YUUTHIBAET TEXHUYECKYIO
4acTh. B 2TOW 30HE YCTaHAaBIMBAIOTCS T'a30BbIC KOJUIEKTOPBI, Ta30KOMIIPECCOPHAsl CTaHLMs, CKpyOOephl u
pe3epByap Ul OYMCTKH (uibTpara. Takke B MpOIEcce ACATEIBHOCTH KOMIUIEKCa BO3MOXHO MPOHU3BOJICTBO H
BBIITYCK BTOPUYHOM NMPOAYKINHU Pa3INdHOTO Ha3HAYCHUS U3 IIepepabOTaHHBIX OTXOJIOB.

Bropoe HampaBieHHE CENbCKOXO3SMCTBEHHOE, OPUCHTUPOBAHO Ha pa3BUTHE TEIUTMYHOTO KOMOWHATa, a
TaKkKe 30H CONMAIBLHOTO OOCITYXHMBaHHMA M B3aWMOAEHCTBHUS, Yepe3 CO3JaHHE TEPPUTOPHH C ydacTKaMH IOA
pa3BHUTHE «OOILECTBEHHOTO Oropojia» U 30H TOPTOBIIM C pa3MellleHneM phiHKa. KirroueBas uies 3aKiovaeTcs B
pealn3alyy CeabCKOXO3sUCTBEHHOM NEATENBHOCTH B IpaHulax Takod teppuropuu. Tak, B JlarBuu mmeercs
MOXOKUU OIBIT peaju3allid OBOIIHOTO KoMOMHaTa Ha Teppuropun mnonurona ThO. 3oHa monuroHa B
NPEe/IOKEHHOW KOHLENIUN HCIOJIb3yeTcst Uit cOopa Ouorasa W TOJNyYEHUs SHEPTUHM Ui O0ecredeHus
TEIUIMYHOTO KOMIIIEKCA, TAKXKE BO3MOMKHO pasMELIEHHE PE3EPBYapOB AN CKIaAUPOBAHMA KOMIOCTHBIX Macc U
PacTUTENFHBIX OTXOJO0B, 00Pa3yeMBIX B X0JI€ B IPOU3BOICTBEHHOH AEATEIPHOCTH TETNINYHOTO KOMOMHATA.

TpeTse HampaBlieHHE, HAYYHO-OPUEHTHPOBAHHOE, 3aKIIOYAeTCs B CO3JAaHMU DSKO-LIIEHTpa — HAy4dHO-
00pa30BaTeNHHOTO M UCCIIEI0BATENBECKOTO KJIACTEPa 110 N3YyUYECHHUIO U TepepadoTKe TBEPABIX OBITOBBIX OTXOIOB, a
TaKKe B CO3JaHUHM OSKCIEPHUMEHTAIBHOIO OOTaHHYECKOTO cafa, 3aKpPBITOTO M OTKPBITOTO THIIOB, C
HCIIOJIb30BaHUEM TEXHOTEHHOTO TPYHTa M3 KOMMYHANBHBIX OTXOJOB Ha PEKYJIbTUBHUPYEMBIX TEPPUTOPHSIX.
IIpenycmarpuBaeTcss CO34aHHME PEKPEAlMOHHBIX 30H OTHABIXa, a TaKkKe INPOCBETUTENhCKAs AEATENbHOCTS,
HarpaBjeHHas Ha y4eOHO-BOCIIUTATEIbHYO paboTy CO IIKOIBHUKAMH, CTYJCHTaMHU M 9KOJIOTMYECKOE BOCITUTAHHE
HacesleHHs. CTPOMTENBCTBO KAIMTAIBHBIX OOBEKTOB OCYIIECTBISIETCS Iepe]l TEJIOM HOJIWIOHa Ha POBHOU
MOBEPXHOCTH, & HEMOCPEICTBEHHO 30Ha MTOJUTOHA OTAAETCS MO PEKPEALUOHHOE UCTIOJIb30BaHKE C JalbHEHIITNM
CO3JJaHMEM Ha 3TOM y4acTKe OOTaHHYECKOTO €a/la OTKPBITOTO THUIIA.

UYeTrBepToe HampaBleHHE NpeACTaBIIeT co00i peKpeannoOHHO-OpUEHTHPOBAHHOE pa3BUTHE. Brimouaer B
cebg O3eNeHEeHHEe TEPPUTOPUH, NPH KOTOPOM B TEUCHHHM OCTAJBHOTO BPEMEHHM IIOCIE IPOBEICHHS
arpoOMETHOPAaTHBHBIX M (UTOPEKYIHTUBAIMOHHBIX MEPONPHUATHHA TPOUCXOAAT TPOILECCH, HAIPABICHHBIE HA
BOCCTAHOBJICHHE 3€Melb M YCKOpPEHHOe TMouBoOoOpa3zoBanme. IIpemmaraeTcst co3laHHE CIIOPTHBHO-
03I0pPOBUTENBHOM U PEKPEAlMOHHBIX 30H OT/bIXa, KOTOPBIE MOTYT BBINOJIHATH U KYJIbTypHO-IPOCBETUTENLCKYIO
(hyHKIMIO C OpraHn3alyeil NaBuIbOHOB, BHICTABOYHBIX ITPOCTPAHCTB ¥ MH(OPMALIMOHHBIX 9KO-TPOI. 30HHI ITapKa
paccpeioToueHs! 10 BCEH TeppUTOPUHU, B TOM YHCIIE U Ha TeJe MONUroHa. BaxkHOW coCTaBIsIOIIEH SBISIOTCS U
9KO-TPOIBI, HAaXOASIIUECS Ha BEpXHEH Teppace, B XOA€ MNPOryIKU MO KOTOPBIM MOCETUTENH HapKa MOTYT
03HAKOMHUTBCA ¢ WHPOPMALMOHHBIMU CTEHIAaMH O Qiope U QayHe TaHHOTO MecTa, HAXOISIIUXCA B CTaIUU
MOCTETIEHHOTO BOoccTaHOBJIEeHUA. Co3/aHle HKO-TIapKa Ha TaKUX TEPPUTOPHUAX TOCTATOYHO PACTIPOCTPAaHEHHBIHA

OTIBIT B 3apy0eXHOM 1 oTeuecTBeHHON npakTuke. OH JaeT BpeMs IpUpo/ie BOCCTAHOBUTHCS U IPUHUTH K OaJlaHCY.
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XX MEXIYHAPOAHAS KOHO®EPEHIIMA CTYAEHTOB, ACIIMPAHTOB YU MOJIOABIX
YUEHBIX «ITEPCITIEKTHUBBI PAZBUTUA ©YHAAMEHTAJIBHBIX HAVK»

PesyabTarsl. B pesynbraTe HccieqoBaHUs ONPEAETICHBl KIIOUEBBIE HAMPABIEHHUs TEPPUTOPHATIBHO-
MPOCTPAaHCTBEHHOT'O pa3BuUTHs Ha npuMepe nonmrona THO B r. Tomcke. HabmonatoTes cneayromue moaxoas! K
peKyIbTHBAIMN TeppuTopuii monuroHoB TBO: craHmapTHEI NTaHAMAGTHO-OPHEHTHPOBAHHBIA IOAXON K
PEKYJIBTHBALIMM TEPPUTOPHU C 3aCHINKOW 3eMJIEH M CO3JaHHEM pACTUTEIBHOTO IIOKPOBA; PEKPEallMOHHO-
OPHEHTHPOBAHHBIN MOAXOA K PEKyIbTUBAIMH, MPEIYyCMATPUBAIONINNA CO3/aHHE MapKOBBIX, PEKPEAlMOHHBIX U
00pa3oBaTEeNbHBIX 30H; IPON3BOICTBEHHO-OPUEHTHPOBAHHBIA MOAXO K PEKYIbTUBALINH, HAPABICHHBIN KaK Ha
BOCCO3/laHUE [PUPOJHOrO JaHAmadTa, TaK UM HA MOJCPHU3ALUIO COXPAHCHHOH B 3TOM MecTe
MycoporepepadaTsBaIOIIe  JESATENbHOCTH;  HayYHO-OPUEHTHPOBAHHBIM  IOAXOJ K  PEKYJIbTHBALUH,
IpeayCMaTpUBAIOIUI CO3/1aHUEe WHHOBAI[MOHHBIX IIEHTPOB IO MPOBEACHUIO SKOJIOTHYECKUX HCCIENOBaHUK U
pa3paboTke HOBBIX TEXHOJIOTHHA B OOJACTH ANbTEPHATHBHON >HEPTeTHKH; CEIbCKOXO3SIUCTBEHHBIM IMOIXOM K
PEKYJIbTHBAIIH, HAIPABICHHBIH Ha pa3BUTHE CEIbCKOXO3AHCTBEHHOW [ESTENPHOCTH W BOCCTAHOBIICHHE
nanamadTa, cCo3JaHue MHOTOJICTHUX HACAKACHUH M CallOBBIX Y4acTKOB. [10IHIoH mocie peKkyJIbTHBALMN MOXKET

CTaTh OTIIMIHOM rmoma/:[}(oﬁ JUIA 3KCHepHMCHTaJIBHOI>'I n Haqu0171 JACATCIBbHOCTH.

Puc. 1. FeHepaﬂbele NIAaHdbl K yembsvlpem HanpaeieHusmM no pazeumuio peKkyibmueupyemoco nojiuconda

3akmouenne. Tepputopun yrwmmsamun ThO He mepecTaoT (yHKIHOHHPOBATH IOCIE TOCTIDKEHUS
KpHTPI'—IﬁCKOfI OTMETKH U MACChI 3TUX OTXOJOB. HOSTOMy BaXXHO NPUBUBATH U PA3BUBATH SKOJOTHYCCKUE MOACTN
W KOHIICMIMK B COLUAIBHOW M IKOHOMHYECKOH cdepax. Takue MOAXOasI obOecredar pelieHHe MpodiieMm,
CBA3aHHBIX C 3KOJ’IOI‘I/ICI71, KaK Ha pCruoOHaJIbHOM, TaK W Ha ri100aJIbHOM YPOBHSIX. Hnoma)m HapyHICHHBIX U
PEKYJIbTUBHPYEMBIX 3€MEJIb MOTYT CTaTh YacCThIO 3€JICHOT0 Kapkaca ropoja. IIpeniaraemblie KOHIENTYyaJlbHbIE

peLIeHus] yHUBEPCAIBHBI U MOTYT OBITh IPUMEHUMBI JUIsl PYTHX TEPPUTOPUIl PEKyJIbTUBUPYMBIX ITOJIUTOHOB.
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Annomayun. B cmamee paccmampusaromcsi 0CHOGHble 4epmbl HaAYUOHAIbHOU apxumexmypul. Onpedensemcs
NOHAMUE «HAYUOHATLHOU aPXUMEKMYPbLy, 0COOEHHOCMU OAHHO20 HANPAGICHUS, AHANUSUPYEMC  C6A3b
HAYUOHANLHOU apXUMEKMYPbl C OYXOBHbIMU U KYILIMYPHLIMU YEHHOCMAMU HAPOOd, d MAKdice ee CBA3b C

NPUPOOHBIMU OCODEHHOCIAMU MEPPUTNOPUL.

Introduction. Currently, China is vigorously implementing the strategy of rural revitalization. More and
more theoretical research and engineering practice are being carried out. In order to better integrate traditional
culture and modern civilization and create local architecture that meets the needs of the new era, this paper first
studies the concept, characteristics and main problems existing in the current situation of local architecture, and
then analyzes the design aspects of local architecture to serve the rural revitalization strategy.

Results. The design of contemporary vernacular architecture keeps pace with the times, drawing lessons
from traditional local architecture, using modern technologies and processes, new materials and equipment, as
well as combining traditional architectural thinking with perceptual rationality to create buildings with modern
flavor and traditional characteristics.

Vernacular architecture refers to all the buildings in the local environment, including residential buildings,
traffic buildings and patriarchal buildings. Therefore, vernacular architecture is not limited to residential
buildings, but also includes bridges, arches and squares. Traditional vernacular buildings are often designed and
constructed not by professional architects, but spontaneously built by local residents according to local natural,
cultural and other features. Such buildings resemble the history and culture of the region, contain rich historical,

artistic and scientific values, and have dual attributes — material and spiritual.

Fig. 1. Left — vernacular residence glass brick house, right — Zhao jia (beautiful leisure village)
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YYEHBIX «ITEPCIIEKTUBBI PASBUTUA ®YHIAMEHTAJIBHBIX HAYK»

The regional characteristics are obvious. Different water and soil nourish different people, and different
cultures shape various buildings. China is a vast country with many nationalities. Regions have enormous
differences in geography, nature and traditional culture, as well as various national living customs.
These differences and distinctions result in diverse local buildings in regions having their own unique forms in
terms of space layout, construction technology, color modeling, building materials selection, structural form and
decorative art, with obvious regional characteristics. There are regional differences in local architecture in
regions. At present, vernacular architecture has become an important symbol of regional culture and an
important element in creating a unique rural style (Fig.1. left) [1].

By studying vernacular architecture, we can find many clues about the local history and culture and
analyze the local traditional history and cultural customs. Therefore, each local architecture is similar to a small

museum and has high historical and cultural value (Fig. 1. right) [2].

While architecture itself is an art, local architecture can fully reflect local folk customs and folk arts due
to its traditional techniques, crafts and decorative arts, and its artistic value is generally high. In particular, most
of the architectural decoration components of vernacular architecture are not simply added to the building for
decoration in the later period, but have certain functionality at the beginning of building construction
(Fig. 2. left). With the development of society and technology, they gradually lose their original functions and
evolve into architectural decoration components with unique regional cultural characteristics, reflecting the
progress of local technology and social development, which is of great original artistic value. At the same time,
the painting and sculpture commonly used in the local architectural decoration techniques can fully reflect the
local residents' ideas and customary forms of expression in artistic creation, which has high artistic value [3].

The protection of traditional buildings is not enough. Such buildings are precious wealth left to us by our
ancestors. They have enormous cultural, historical and artistic value, and are a valuable local resource. However,
with the development of social economy traditional buildings are considered to be a symbol of backwardness.
This results in unwillingness of the government to repair and protect them for short-term economic benefits.
In particular, some traditional buildings with long history and poor construction quality are often demolished.
Eventually, the precious traditional architectural resources gradually disappear, and the regional characteristics
are lost. The surrounding environment of a small number of traditional buildings that have been preserved has
also been greatly damaged, and the buildings are also incompatible with their surroundings, losing their original
charm and value.

The traditional vernacular buildings are restricted by traffic, technology and economy. They usually use
local materials from the surrounding natural environment. The main building materials include stone, soil, brick,

wood, etc. These materials can decompose in the natural environment. Traditional vernacular buildings have the
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advantages of economy, environmental protection and high natural adaptability. Contemporary local
architectural design should also try to use local materials, which can reduce the pollution and consumption of
building materials during transportation, reduce the cost of buildings, and highlight the regional characteristics of
buildings (Fig. 2. right) [4].

Conclusion. The design of contemporary vernacular architecture should keep pace with the times.
While drawing inspiration from traditional vernacular architecture, we should reasonably use new technologies,
processes, materials and equipment, combine traditional architectural thinking with modern architectural design
concepts, and combine sensibility and rationality to create contemporary vernacular architecture with both
modern flavor and traditional characteristics. While inheriting the historical and cultural assets and traditional

crafts of local vernacular architecture, we can also meet the needs of people for modern life and work.
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