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AHAJIN3 BO3MOXHOCTEN U OTPAHUYEHUI MPUMEHEHHMS BIM-TEXHOJIOTUH B
KAYECTBE HMHCTPYMEHTA VYIIPABJIEHUSA KU3HEHHBIM IUKJIOM OBBEKTOB
CTPOUTEJIBCTBA
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MemepsaikoBa Oubra KoHCTaAHTHHOBHA, JOKTOp SKOHOMHUYECKHX Hayk, npodeccop ®I'BOY BO
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JeeB Huxkura JImutpueBuu, acmpant ®I'BOY BO “Boponexckuii TOCyIapCTBEHHBIH TEXHHUECKUN
yHuBepcutet”’, Poccus, r. Boponex

B ycnoBusax mmdpoBu3anuM CTPOUTENBHOM OTpacid TEXHOJOTHH MH(GOPMALMOHHOIO MOJCTUPOBAHUS
3IaHUHA CTAHOBATCS KJIOUYEBBIM MHCTPYMEHTOM YIIPABICHHS JKU3HEHHBIM LHKIOM OOBEKTOB
CTPOMTENILCTBA OT HPOEKTUPOBAHMSA O SKCIUTyaTalldd M CHOCA. AKTYalbHOCTh TEMbI OOYCIIOBJIEHA
HEOOXOIUMOCTBIO TOBBIIICHHUS 3PPEKTHBHOCTH, MPO3PAYHOCTH U YIPABISIEMOCTH IPOIECCOB HA BCEX
CTaIUAX >KU3HEHHOro ILHMKJIA. Ilenpro cTaTbu SBISAETCA aHAIU3 BO3MOXHOCTEH U OrpaHU4YECHMH
npumenenuss BIM TexHomoruii B ynpaBiIeHWM >KH3HEHHBIM LHUKJIOM CTPOUTENBHBIX OOBEKTOB. B
pe3yJibTare MPOBEAEHHOIO MCCIEIOBAaHMS BBISBIECHB OCHOBHBIE MPEUMYILECTBA HCIHOJIb30BaHUS BIM,
BKJIFOUasl TOBBIIIEHUE TOYHOCTH IUIAHWPOBAHHMA, CHIDKEHHE 3aTpaT M YIy4dlIeHWE B3auMMOACHCTBUSA
YYaCTHUKOB IIPOEKTa, a Takke 00O3HAYEHBI CYILECTBYIOIIUE Oaphephl, a MMEHHO, OTCYTCTBHE E€IUHBIX
CTaHJApPTOB, BBICOKAas CTOMMOCTb BHEApPEHHA M JAeUUMT KBATHU(PHUUUPOBAHHBIX KaapoB. CraThs
NPEACTaBISIET MOJNb3Y AJIS CIEHUATUMCTOB B OOJIACTH CTPOMTENILCTBA M YNPABICHHUS HEABHXHUMOCTEIO,
npezaras pekoMmeHaanuu 1o 3¢dexkrnBHoMy npumeneHuto BIM Ha Bcex sTamax XKHU3HEHHOTO IMKJIA
00BEKTA.

KuioueBble c0Ba: CTPOUTENHCTBO, 3/aHHE, JKU3HEHHBIM IWKI, BIM-TeXHOIOTHMH, MOJIECIMPOBAHUE,
aBTOMAaTH3aNNs, TH(PPOBU3AIIHSL.
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In the context of digitalization of the construction industry, building information modeling are becoming
a key tool for managing the life cycle of construction projects from design to operation and demolition.
The relevance of the topic is due to the need to increase the efficiency, transparency and manageability of
processes at all stages of the life cycle. The purpose of the article is to analyze the possibilities and
limitations of using BIM technologies in managing the lifecycle of construction facilities. Because of the
conducted research, the main advantages of using BIM revealed, including increased planning accuracy,
cost reduction and improved interaction between project participants, as well as existing barriers, namely
the lack of uniform standards, the high cost of implementation and the shortage of qualified personnel.
The article is useful for specialists in the field of construction and real estate management, offering
recommendations on the effective use of BIM at all stages of the object's life cycle.

Keywords: construction, building, life cycle, BIM technologies, modeling, automation, digitalization.

METOJUKA KOMILUIEKCHONH OIIEHKA IIPEOBPA3BOBAHUSI HED®®EKTHUBHO
HNCHOJIB3YEMbBIX ITPOMBIIIVIEHHBIX OFBEKTOB HA 3ABEPIHIAIOIEM 3TAIIE UX
AKN3HEHHOI'O IUKJIA

SA.A. 30JIOTYXUHA

3onoTryxuHa SlHa AJjekceeBHa, crapmuii npenogasatens, PIBOY BO  «Boponexckuit
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

CraThsl MOCBsIIEHA pPa3pabOTKE KOMIUICKCHOW METOAMKE JUArHOCTHKH W OLIEHKH 3(PPEKTUBHOCTH
npeoOpa3oBaHus MOAXO, MPOMBITIUIEHHBIX OOBEKTOB KAIUTAIBHOTO CTPOUTEIHCTBA, HAXOSAIIUXCS HA
3aBEpIIAOIIEM JTale €ero JKU3HEHHOro 1ukia. [IpeasniokeH CHUCTEMHBIM  HMHTErpUPYIOLIUA
SKOHOMHUYECKHUE, MPOCTPAHCTBEHHBIE, SKOJIOTHYECKUE U COLIMANIbHBIC MOKa3aTeNd B €IUHBIN KpUTEPUil.
Mertononornyeckoii OCHOBOM HCCIEAOBAHMS BBICTYNAET IPUMEHEHWE almapara B3BELICHHBIX
WHTETPAIBHBIX HMHIEKCOB M (PYHKIMHU JKeJIaTeabHOCTH XappHHITOHA, IO3BOJIIONIETO arperupoBaTh



pasHOPOJIHBIC TOKa3aTeIH M KOJWMYECTBEHHO OINPENEIUTh MOTEHIMAT peJeBesionMeHTa. MeToanka
KOMIUICKCHOH OILICHKY MPeoOpa3oBaHUs MO3BOJISIET UACHTU(DUIIMPOBATh KPUTHUECKUE PUCKH, 0OOCHOBATH
VIpaBICHUECKUE pEIICHUs W pa3paboTaTh CTpaTerdd Iepexoja OT CTagud CTarHaiuu K (dase
pEBHUTATN3AINHA O0BEKTOB.

KaroueBble cj0Ba: >KM3HCHHBIM IMKI, 3Tall XU3HCHHOTO IMKIA, WACHTU(UKALMS, JKCIUTyaTalus,
mpeoOpazoBaHNe, PEICBENONIMEHT, PEBUTANM3AINs, WHTErpajibHAs OICHKA, YCTOWYHBOE pa3BHTHE,
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METHODOLOGY FOR COMPREHENSIVE ASSESSMENT OF THE TRANSFORMATION OF
INEFFICIENTLY USED INDUSTRIAL FACILITIES AT THE FINAL STAGE OF THEIR LIFE
CYCLE

Y.A. ZOLOTUKHINA

Zolotukhina Yana Alekseevna, Senior Lecturer, Voronezh State Technical University, Voronezh,
Russia

The article is devoted to the development of a comprehensive methodology for diagnosing and evaluating
the effectiveness of the transformation of industrial capital construction facilities that are at the final stage
of their life cycle. A systematic approach is proposed that integrates economic, spatial, environmental,
and social indicators into a single criterion. The methodological basis of the study is the use of weighted
integral indices and the Harrington desirability function, which allows for the aggregation of diverse
indicators and the quantification of the redevelopment potential. The integrated assessment methodology
allows for the identification of critical risks, the justification of management decisions, and the
development of strategies for transitioning from the stagnation phase to the revitalization phase of
facilities.

Keywords: life cycle, life cycle stage, identification, operation, conversion, redevelopment,

revitalization, integral assessment, sustainable development, inefficiently used industrial capital
construction facilities.
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ctpoutensctBo»y PI'BOY BO «IIpna3oBckuil rocy1apcTBEHHBIH TEXHUUECKUN YHUBEpCUTET», Poccus, T.
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Pomanenko EBrenmii BsiuecaaBoBuu, acrimpant, ®I'bOY BO «BopoHexckuii TocygapCTBEHHBIN
TEXHUYECKUW YHUBEpCUTET», Poccus, r. Boponex

B xojne uccienoBaHusl yCTaHOBJIEHO, YTO OCHOBHOW TEHACHLMEW B MUPOBOM NPAKTUKE CTPOUTEILCTBA
ABJSICTCSL YCTOMYMBAs AapXHTEKTypa, TO €CThb BO3BeJCHHE OOBEKTOB Ha 0a3e OKOJOTHYHOCTH,
3Heprod@dexkTuBHOCTH ¥ LUPPOBBIX  cucTeM. I  MOTHMBAaIMUIPAKTHYECKOTO  BHEIPEHUS
3aCTPOMIIMKAMHM HOBBIX IIOAXOJOB HEOOXOJMMO KOMMEPYECKOE CTHMYJIUPOBAHWE IMPUHLUIIOB,
MIPUMEHSEMBIX TPU BO3BEACHUN MHOTOKBAPTHPHBIX TOMOB, COOTBETCTBYIOIINX «3€IEHBIM» CTaHIAPTaM.
OTO CTaHOBUTCS BO3MOXHBIM IIpH MOSIBJICHHUM HEMOCPEICTBEHHBIX BBITOA OT  IOBBIIICHUS
MHBECTHULIMOHHOM  IIPUBJIIEKATEIBHOCTH, YCKOPEHMs IPOJAXK, IOBBILIEHUS CTOMMOCTH  OJHOTO
KBaJpaTHOTO METPa >KUIIbsi 0€3 CHIKCHHUS CTIPOCa, COKPAILICHHS IKCILTYyaTallMOHHBIX 3aTparT.

B cratbe paccMOTpeHBI BOMNPOCHI TMOBBIMICHUS] CE0ECTOMMOCTH CTPOMTEIBCTBA <«3EJICHBIX» OMOB H
9KCIUTyaTallMOHHOK »dKoHOMHHU. [lokazaHo, uro mpu 3(PPEeKTHBHOM JEBENONMEHTE MOCTPOHUTH
KaueCTBEHHOE JKHMIIBE, COOTBETCTBYIOIEE «3EIIEHBIM» CTaHAApTaM, AAXKE BBITOJHEE, YE€M BO3BECTH
CPEHECTATUCTUYECKUH MHOTOKBapTUPHBIN JOM. MenuaHHas BEIpydKa 3aCTPOHUIIMKOB MPH 3TOM MOKET
MOKa3bIBaTh JBYKPATHBIN U J1aXe TPEXKPATHBII pOCT.

KarwueBble cjioBa: )XKU3HEHHBIH UK 00BEKTa HEJBUKMMOCTH, YCTOHYMBAS apXUTEKTypa, KOHICTIIUS
OUQPOBHU3ALINH, <«3€JeHbIE» CTAaHAAPThl, MHOTOKBAPTHPHBIA JKWIOW JOM, JKHJIOH KOMIUIEKC,
SKCIUTyaTalMOHHBIE 3aTPaThl, CTOUMOCTh )KM3HEHHOT'O LIMKIIA.
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LIFE CYCLE COST THE "GREEN" APARTMENT BUILDING

0. K. MESHCHERYAKOVA, E. N. SOROCHAN, D. E. KURBAKOQV, E. V. ROMANENKO

Meshcheryakova Olga Konstantinovna, Doctor of Economics, Professor, Department of Technology,
Construction Organization, Expertise and Real Estate Management, VVoronezh State Technical University
(VSTU), Voronezh, Russia

Sorochan Elena Nikolaevna, PhD in Engineering, Associate Professor, Director of the Institute of
Construction, Architecture and Housing and Communal Services (IAIzZHKH), Priazovsky State Technical
University, Russia, Mariupol

Kurbakov Dmitry Egorovich, Assistant Professor at the Department of Industrial and Civil Engineering,
Priazovsky State Technical University, Mariupol, Russia, specialist in engineering surveys and
architectural and construction design (included in the registers of NOPRIZ and NOSTROI), General
Director of the accredited construction testing laboratory Felix LLC, Russia, Voronezh Region, P. G. T.
Podgorensky

Romanenko Evgeny Vyacheslavovich, Postgraduate student, VVoronezh State Technical University,
Russia, Voronezh

The study found that the main trend in the global construction practice is sustainable architecture, that is,
the construction of facilities based on environmental friendliness, energy efficiency and digital systems.
To motivate the practical implementation of new approaches by developers, it is necessary to



commercially stimulate the principles used in the construction of apartment buildings that meet "green"
standards. This becomes possible when there are immediate benefits from increasing investment
attractiveness, accelerating sales, increasing the cost per square meter of housing without reducing
demand, and reducing operating costs.

The article discusses the issues of increasing the cost of building "green™ houses and operational savings.
It has been proven that with effective development, it is even more profitable to build high-quality
housing that meets “green” standards than to build an average apartment building. At the same time, the
median revenue of developers can show a twofold or even threefold increase.

Keywords: the life cycle of a real estate object, sustainable architecture, the concept of digitalization,
"green" standards, apartment building, residential complex, operating costs, life cycle cost.

APXUTEKTYPHBIE 1 KOHCTPYKTUBHBIE PEIIEHUSA KYJbTOBBIX COOPYKEHUI
PYCCKOT'O CEBEPA

A.H. TOMKAJIOB

IojikanoB Amnnapeii HukosaeBuu, kana. TexH. Hayk, jgoueHt, ®I'BOY BO «Boponexckuii
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpcUTET», Poccus, r. Boponex

B cratbe paccMOTpeHBI apXUTEKTypHBIE M KOHCTPYKTUBHBIE OCOOCHHOCTH JIEPEBSHHBIX XPAMOB PyCCKOTO
CeBepa ¢ KpaTKUM HCTOPUYECKHM 0030poM «TpoitHHKa» Bopzoropckoro morocta B ApXaHTeIbCKOM
oOmactu. BrimonHeHHbIe aBTOpaMu HaTypHble mccienoBaHus xpamoB XVII-XIX BB. mpencTtaBieHbl B
oOMepHBIX uepTexxax W Marepuanax (orodukcanmu. OnpeneneHbl W KiaccU(DUIUPOBAHBI (POPMEBI B
IUIAaHE M 3aBEpIUEHMs KPBIII MCCIECAYEMbIX COOPYXXCHHMH, a TakkKe ONHCAaHbl MaTepHanbl |
KOHCTpPYKTHBHbIe peuieHus. l[IpencraBieHHass KOMIUIEKCHas HHQOpMAIMs MOATBEPXKOACT AYyXOBHYIO
LEHHOCTh, 3HAYMMOCTh U HEOOXOIMMOCTb COXpaHEHHUs Uil COBpeMeHHoW Poccum nepeBsHHOTO
30/14€CTBa.

KuroueBsble ci10Ba: JIepeBsIHHOE 30,{4€CTBO, XpaM, Cpy0, 3aBepIIICHHE, YeTBEPHUK, BOCbMEPUK, OPEBHO.
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ARCHITECTURAL AND STRUCTURAL SOLUTIONS FOR RELIGIOUS STRUCTURES IN
THE RUSSIAN NORTH

AN. GOIKALOV
Goykalov Andrey Nikolaevich, Ph.D., Associate Professor, VVoronezh State Technical University,
Russia, Voronezh

The article examines the architectural and structural features of wooden churches in the Russian North,
with a brief historical overview of the "triple" of the Vorzogorsk Pogost in the Arkhangelsk Region. The
authors' field studies of churches from the 17th to 19th centuries are presented in the form of measured
drawings and photographic evidence. The plan shapes and roof tops of the structures under study are
identified and classified, and the materials and design solutions are described. This comprehensive
information confirms the spiritual value, significance, and necessity of preserving wooden architecture in
modern Russia.

Keywords: wooden architecture, temple, log house, completion, gquadrangle, octagon, log.

JAHAIIA®THO-PEKPEAIIMOHHOE ITIPOCTPAHCTBO KAK OCHOBHOM SJIEMEHT
SKOJIOT'MYECKON YCTOMUYUBOCTH )KU3HEHHOI'O [IUKJIA TEPPUTOPUI
PA3JIMYHOI'O ®YHKIIMOHAJIBHOI'O HASHAYEHUS

E.A. X1JKO, P.H. 30P1H

Kunko Ejena AJjexkcaHapoBHa, I-p TexH. Hayk, mnpodeccop DPI'BOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUYECKUI yHUBEpcuTeT», Poccus, r. Boponex

3opun Pycaan Hukomnaesny, crapmmii npenonasatens, PI'b0Y BO «BopoHexckuil rocyaapcTBEHHBIN
TEXHUYECKUN yHUBEpcUTET», Poccus, r. Boponex

PaccMOTpeHBI: COBPEMEHHOE COCTOSHHE B3aMMOICHCTBHA TOPONAa M OKDPYKAIOWEH Cpensl, T.e€.
KOH(JIUKTHBIE CUTYyalliH, CBSI3aHHBIC C JIerpajialliell MPUPOJHBIX TOPOJCKAX KOMIIOHEHTOB; OCHOBHBIC
NPUHIMITE HOPMHUPOBAHUS YCTOMUMBOH TOPOJCKOW cpeabl: (akTopsl, onpeaessonme GopMHUpoOBaHUE
CHCTEMBI JIaHAIa() THO-PEKPEAMOHHBIX IPOCTPAHCTB FOPOACKOH Cpebl.

PackpbiTa (yHKUMOHANbHAs CYIIHOCTh JaHAMIA(THO-PEKPEALOHHON NESATEIbHOCTH KaK Ba)KHOU
COCTABIISIIOIIEH HKOJIOTHYECKOH YCTOWYHMBOCTH HWH(PPACTPYKTYpPBHl KHU3HEHHOTO LHUKJIA TOPOACKHX
arsioMmepanuii. PaccMoTpeHbl IpuMephl pEKpEealilnoOHHbIX 30H ISl pa3IMYHBIX TPYII HaCEICHHUS.

KaloueBble cioBa: naHmmadTHO-pEKpeallOHHBIE MPOCTPAHCTBA, OKPYXKAIOIMIas Cpena, XKU3HEHHBIN
LUKJI TEPPUTOPUM, FIKOJIOIMUECKAs] YCTOMYUBOCTh
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LANDSCAPE AND RECREATIONAL SPACE AS THE MAIN ELEMENT OF ECOLOGICAL
SUSTAINABILITY OF THE LIFE CYCLE OF TERRITORIES OF VARIOUS FUNCTIONAL
PURPOSES

E.A. ZHIDKO, R.N. ZORIN

Zhidko Elena Aleksandrovna, Doctor of Technical Sciences, Professor, VVoronezh State Technical
University, Voronezh, Russia
Zorin Ruslan Nikolaevich, Senior Lecturer, Voronezh State Technical University, Voronezh, Russia

The following issues are considered: the current state of interaction between the city and the environment,
i.e. conflict situations related to the degradation of natural urban components; basic principles of the
formation of a sustainable urban environment: factors determining the formation of a system of landscape
and recreational spaces of the urban environment. The functional essence of landscape and recreational
activities as an important component of the ecological sustainability of the infrastructure of the urban
agglomerations life cycle is revealed. Examples of recreational areas for various population groups are
considered.

Keywords: landscape and recreational spaces, environment, life cycle of territories, ecological
sustainability

HNCHHOJIB30OBAHUE BCORE-TEXHOJIOT'HHA B CTPOUTEJIBCTBE
A.A. AP3YMAHOB, H.A. TIOHABUHA, T.A. CTOJISIPOBA

Ap3ymaHoB ApOeH AHApeeBHY, KaHIUIAT TeXHUYECKUX Hayk, aoneHT, PI'bOY BO «BopoHexckwmii
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

IlonsiBuHa Haraaus AJjleKCaHAPOBHA, KaHAWIAT TEXHUYECKHMX Hayk, mporeHt, PI'BOY BO
«BopoHexCKkHi rocyAapCTBEHHBIN TEXHUUECKU YHUBEPCUTET», Poccust, . BopoHex

CroasipoBa Tarbsina AjiekcanapoBHa, accucteHT ®I'bOY BO «Boponexckuil rocynapcTBEHHBIN
TEXHUUYECKUH YHUBEPCUTET», Poccus, r. Boponex



PaccmatpuBaercs TexHomnorus crpoutensctBa BCore, co3naromiasi CTpOUTENbHBIE KOHCTPYKITUH, KOTOPBIE
OTIIUYAIOTCA JKOJIOTHYHOCTHIO, BBICOKOW MPOYHOCTBHIO, YCTOMYMBOCTBIO K BHEUTHHM BO3JCUCTBUSM, a
TaK)Ke TPEeNMyIIecTBa MPUMEHEHUS TaHHOW TEXHOJIOTUH

KialoueBble cioBa: CTPOWTENHCTBO, TEXHOJNOTHUH, J(P(HEKTUBHOCTh, KOHKYPEHTOCIIOCOOHOCTS,
CTPOUTEILHBIC TIPOIIECCHI, CKOPOCTh CTPOUTEIILCTRA.
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The BCore construction technology is considered, which creates building structures that are
environmentally friendly, highly durable, resistant to external influences, as well as the advantages of
using this technology

Keywords: construction, technologies, efficiency, competitiveness, construction processes, speed of
construction.

HNCCIEJOBAHUE BJIMAHUA  JO3UPOBKU CYIHEPIIVIACTU®UKATOPA HA
MPOYHOCTHBIE MMOKA3ATEJM LIEMEHTHBIX CMECEHM JJI1 CTPOUTEJIBHOM 3D-
IHEYATHU

K.C. KOTOBA, IL.IO. IOPOB, P.P. OBYHAPOB

KoroBa Kpucruna CepreeBna, kanHi. TexH. Hayk, jgoueHtT @OI'BOY BO «BopoHnexckuii
roCyJapCTBEHHbIN TEXHUUECKUIM YHUBEPCUTET», Poccust, r. Boponex

IOpor IMaBea IOpneBuu, acnupant ®I'bOY BO «BopoHexckuil rocynapcTBEHHBIH TEXHUYECKUH
yHUBEpCcUTET», Poccus, r. Boponex

Oguapos Pycian PomanoBuu, 6akanasp ®I'60Y BO «BopoHexkckuii rocy1apcTBEHHbBIH TEXHUIECKUHT
yHUBepcUTeT», Poccus, r. Boponex

Llenpro paboOTHI SBISIETCS YCTaHOBJICHUE 3aBUCHMOCTH 3HAYCHUH IMPOYHOCTH TIPH CHKATHU COCTaBOB
MEJIKO3EPHUCTBIX LEMEHTHBIX MaTpul], pa3padoTaHHbIX s 3D-medat, OT BHAAa M KOJIMYECTBA
BBOJMMOW  cymnepruiacTuuipyromeii  nodaBku. I[lpuBeseHbl  pe3ysbTaThl  IKCIEPUMEHTATBHBIX
UCCJIC/IOBAHUI 10 OICHKE KUHETHKM HabOpa MPOYHOCTH CMECH Ul KaXJIOro BapHaHTa COCTaBa
Mmatpuilbl. B kauecTBe 0a3bl ISl CPAaBHEHUSI IPUHSTHI Pe3yJIbTaThl MEXaHUYECKHX UCTIBITAHUN 00Pa3oB ¢
npuMeHeHueMm cynepruiactupukaropa Mapku Sika ViscoCrete T100. [logbop anamoroB naHHOI
cynepriacTuGuIMpyromed  100aBKM TPOU3BENCH Cpeid MPONYKIUH JAPYTUX IPOU3BOIMTEINEH,
OTHOCSIIIIUXCS K OJHOMY KJIacCy HOJMKapOOKCHIATHBIX 3(HPOB, HO OTIMYAIONIMXCS MO XHMHUYECKOMY
coctaBy M (hopMoOil BhIITycKa (B BHJIE CBHIIYYMX KOMIIOHEHTOB). DKCIIEPUMEHTAIBHO YCTaHOBJICHBI
WHIUBUAyaJbHbIE  ONTHUMAJbHBIE  JO3MPOBKM  JUISI  KOKAOM M3 HMCCIEAYeMBIX  Mapok
cynepruiacTupuraTopoB, kotopsie cocraBwin 0.3%. Orenka 3dekTUBHOCTH cynepruiactudukaropa
NpPOU3BOJMIACE TI0 KPHUTEPUSIM BOJOIEMEHTOIO COOTHOIICHUS M MEXaHHMYeCKOW MpPOYHOCTH. B
pe3yibTaTe CpaBHUTEIBHOTO aHajlW3a BBISABICH HanOosiee 3(GQPEeKTHBHBIN MOAU(PUKATOP, MPUMEHEHHE
KOTOPOT'O MO3BOJISICT JIOCTHYbh HAUMOOJIBIIET0 IPUPOCTA TIPOYHOCTH.

KamoueBnie ciaoBa: cynepruracTuUKaTop, MONHKAPOOKCHUIATHBIE 3(UPHI, MEXaHHYECKas MPOYHOCTb,
MEJIKO3epHUCTasT [IEMEHTHas MaTpulla, crTpouTenbHas 3D-medath, aJIUTUBHBIE TEXHOJIOTHUH,
BojIopeynupyromuii 3pdexr.
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STUDY OF SUPERPLASTICIZER DOSAGE EFFECT ON STRENGTH INDICES OF CEMENT
MIXTURES FOR 3D-PRINT CONSTRUCTIONS

K.S. KOTOVA, P.YU. YURQV, R.R. OVCHAROV

Kotova Kristina Sergeevna, Candidate of Technical Sciences, Associate Professor, VVoronezh State
Technical University, Voronezh, Russia

Yurov Pavel Yuryevich, PhD student of the Voronezh State Technical University, Voronezh, Russia
Ovcharov Ruslan Romanovich v, Student of the Voronezh State Technical University, Voronezh,
Russia

The aim of the work is to establish the dependence of the compressive strength values of fine-grained
cement matrix compositions developed for 3D printing on the type and amount of superplasticizing
additive introduced. The results of experimental studies to evaluate the kinetics of strength gain of the
mixture for each variant of the matrix composition are presented. The results of mechanical tests of
samples using Sika ViscoCrete T100 superplasticizer were used as a basis for comparison. The selection
of analogues of this superplasticizing additive was made among products from other manufacturers
belonging to the same class of polycarboxylate esters, but differing in chemical composition and form of
release (in the form of bulk components). Experimentally, individual optimal dosages for each of the
studied brands of superplasticizers were established, which amounted to 0.3%. The effectiveness of the
superplasticizer was evaluated according to the criteria of the water cement ratio and mechanical strength.



As a result of the comparative analysis, the most effective modifier has been identified, the use of which
allows achieving the greatest increase in strength.

Keywords: superplasticizer, polycarboxylate esters, mechanical strength, fine-grained cement matrix, 3D
construction printing, additive technologies, water-reducing effect.

®OPMHUPOBAHUE KJIACTEPOB M3 MHOI'O9TAXHBIX KWJBIX 3JIAHUM JIJIsI
MPUHSTUS TEXHUYECKHWX U TEXHOJIOT' MYECKHUX PEIIEHUM IO UX PEHOBAIIUM

C.1. MATPEHUHCKMU, A.C.TAHKEEB, A.B. YCThSH

Matpenunckuii Cepreii HBaHOBMY, KaHAWJAT TEeXHWYECKMX Hayk, mpomentr @OI'BOY BO
«BopoHexCKkuil rocyAapCTBEHHBINA TEXHUUECKU YHUBEPCUTET», Poccust, r. BopoHex

TankeeB  Auexcanap CeMeHOBHY, KaHAWAAT  apXUTEKTyphl, 3aBeAylolluil  Kadeapoi
rpagoctpoutensctBa, ®I'bOY BO «BopoHexckuil rocynapcTBEHHBIH TEXHUYECKHH YHUBEPCUTETY,
Poccus, r. Boponex

Yerpsin Anexcanap BaagummpoBmu, maructpant, PI'bOY BO «Boponexckuil rocyaapcTBEHHBIN
TEXHUYECKUN yHUBEpcUTET», Poccus, r. Boponex

3HauuTeNbHAs YACTh JKWIBIX 37aHHW Ha TEPPUTOPHH TOPOJOB M HACEIEHHBIX IMyHKTOB P® Tpebyer
NPUHATHSA CKOPEHIIMX PELICHUI MO MX PEHOBAlMM U NPHUBEICHHUIO B COOTBETCTBHE ACHCTBYIOIIUMH
HopMmamu. OJHUM M3 TOIXOIOB K 3(b(beKTI/IBHOMy OOHOBJIEHUI0 MHOTI'OATAXKHBIX YKUIBIX JOMOB MOYKET
CTaTh WX KiacTepu3anusi (TPyNmUpoBKa OOBEKTOB) IO CXOXKECTH XapakTepucThk. DopmupoBanue
KIIAaCTCPOB U3 IKHUJIbIX MHOTO3Ta>XHbIX 3I[aHI/II71 IMMO3BOJIUT MPUMCHATH JId HUX PEHOBAUMU CXOJHBIC
PEMOHTHBIE M PEKOHCTPYKLMOHHBIE TEXHOJIOTHM C BO3MOYKHOCTBIO peaJH3alMd MOTOYHOTO MeEToja
MPOU3BOICTBA PadOT.

KiroueBble cjioBa: >KUIIbIC 3JaHus, (I)OpMI/IPOBaHPle KJIaCTCPOB, NPU3HAKHU-KPUTCPHUH, HOPpMAJIHU3alHnd
JaHHBIX, MaTpula paCCTOHHHﬁ.
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FORMATION OF CLUSTERS OF MULTI-STOREY RESIDENTIAL BUILDINGS FOR
MAKING TECHNICAL AND TECHNOLOGICAL DECISIONS ON THEIR RENOVATION

S.I. MATRENINSKY, A.S. TANKEEV, A.V. USTYAN

Matreninsky Sergey Ivanovich, Candidate of Technical Sciences, Associate Professor, Voronezh State
Technical University, Voronezh, Russia

Tankeev Alexander Semenovich, Candidate of Architecture, Head of the Department of Urban
Planning, Voronezh State Technical University, Voronezh, Russia

Ustyan Alexander Vladimirovich, Master's Student, Voronezh State Technical University, Voronezh,
Russia

A significant part of residential buildings on the territory of cities and settlements of the Russian
Federation requires the adoption of early decisions on their renovation and adaptation to current
standards. One of the approaches to the effective renovation of multi storey residential buildings may be
their clustering (grouping of objects) by similarity of characteristics. The formation of clusters of
residential multi-storey buildings will allow the use of similar repair and reconstruction technologies for
their renovation with the possibility of implementing a flow-based method of work.

Keywords: residential buildings, cluster formation, criteria features, data normalization, distance matrix.

LBET KAK WHJIMKATOP KM3HEHHOI'O IMKJA HUCTOPUYECKHUX 3JAHUI (HA
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A.P. 30PUHA, E.E. [IPOKIIUL], O.A. COTHUKOBA
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CotrHuxoBa OuJbra AHATOJIbEBHA, I-p. TexH. Hayk, mpodeccop, PI'BOY BO «Boponexckuit
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B cratbe paccmarpuBaeTcsi pojib LIBETOBOTO pelleHHs (pacajzoB B KOHTEKCTE XM3HEHHOI'O IMKIIA
UCTOpUUYECKHX 3maHui. Ha mnpumMepe apXuTEKTYpHBIX IaMATHHKOB BopoHexa pa3iudHBIX 3I0X
JTOKA3bIBAETCSA, YTO I[BET BBICTYIMAET HE TOJIBHKO KaK ACTETUYECKas KaTeropus, HO U KaK JUarHOCTUIECKHUN
MpHU3HAK, (PUKCHPYIOmUI STambl CYIIECTBOBAHUS OOBEKTa: CTPOHUTEIHCTBO, PEKOHCTPYKIIMIO, CMEHY
(YHKIIMOHAILHOTO Ha3HAYCHMUSI, PECTABPAIIMIO U COBPEMEHHYIO aJIanTaluio. BBejeHne KOIMIecTBEHHOTO
MOJX0/1a K aHAIM3Y LIBETOBBIX MAJHUTP MO3BOJSIET (OPMaIU30BaTh BU3yaJbHOE BOCIIPUITHE U YCTAHOBUTD
KOPPEJALNIO MEXy XpPOMaTHUECKUMHU XapaKTEPUCTUKAMH U UCTOPUKO-apXUTEKTYPHBIMH NTEPUOTAMH.

KimoueBble ciioBa: >KU3HCHHBIMN UK 3JaHUA, UCTOPHUYICCKAsA apXUTCKTypa, LUBCT (bacaz[a, noJINXpoOMus,
KOJ'IOpI/ICTI/I‘lCCKI/Iﬁ aHaJIn3.
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COLOR AS AN INDICATOR OF THE LIFE CYCLE OF HISTORICAL BUILDINGS (ON THE
EXAMPLE OF THE ARCHITECTURE OF THE CENTER OF THE CITY OF VORONEZH)

A.R. ZORINA, E.E. PROKSHITS, O.A. SOTNIKOVA

Zorina Anna Ruslanovna, Student, Voronezh State Technical University, Russia, VVoronezh

Prokshits Ekaterina Evgenievna, Senior Lecturer, VVoronezh State Technical University, Russia,
Voronezh

Sotnikova Olga Anatolyevna, Doctor of Technical Sciences, Professor, VVoronezh State Technical
University, Russia, Voronezh

The article examines the role of the color scheme of facades in the context of the life cycle of historical
buildings. Using the example of architectural monuments in VVoronezh from different eras, it is shown that
color is not only an aesthetic category, but also a diagnostic feature that reflects the stages of an object's
existence: construction, reconstruction, change of functional purpose, restoration, and modern adaptation.
The introduction of a quantitative approach to the analysis of color palettes allows for the formalization of
visual perception and the establishment of correlations between chromatic characteristics and historical
and architectural periods.



Keywords: building life cycle, historical architecture, facade color, polychromy, color analysis.

MOBBIIIEHUE 3AIIUTHI IPOU3BOJICTBEHHBIX KPYITHOITABAPUTHBIX 3JIAHUM OT
BHYTPEHHUX JIOKAJIBHBIX B3PbIBOB C IPUMEHEHUEM JIETKOCBPACBIBAEMbBIX
COH/ABUY-ITAHEJIEN

E.C. PACCKA30B

PacckazoB EBrenmii CremanoBuu, acrnupanT, kadeapst KbC HUU MI'CY, Poccus, r. Mocksa.
PykoBomuTenb oTiena oXpaHsl Tpyia IPOMBIIILUIEHHON Oe3omacHocTr U 3kojorun B AO «llecko Dueprus
u Pecypcbi», Poccus, r. MockBa

3amura MpoU3BOJACTBEHHBIX 31aHUM OT JOKaIbHBIX aBapUIHBIX B3PHIBOB MIPEICTABISIET COOOH CIOXKHYIO
MHOT'OIUIAaHOBYIO 3afady. B naHHO# pa®ore mpencrtaBieH 0030p KIIOUEBBIX HCCIENOBAHUI B 001aCTH
B3pPBIBO3AIIUTEI, @ TAaKXKE IPOBENEHO TEOPETUYECKOE MCCIENOBAaHUE, HANpaBICHHOE Ha IMOBBILICHHUE
YPOBHS 3aIlUTHl MPOM3BOJCTBEHHBIX KPYIMHOTA0APUTHBIX 3JaHUH OT BHYTPEHHHX JIOKaJbHBIX
JIeduarpalliOHHBIX B3pHIBOB. BbIsBIeHa mpoOiieMa BIUSHHS BOJHOBBIX 3()(EKTOB Ha KOHCTPYKIHUHU
KpYIHOra0apuTHBIX 31aHuid. Ha OCHOBe TeOpeTHUEeCKOro HWCCIEAOBaHHUS pa3padOTaHbl HOBEIC
PEKOMEHIAIMK 10 3aIIWTE 3AaHUI OT BOJIHOBBIX SIBICHMH HedaarpalliOHHOIO B3pBIBA, TPEOYIOIIEro
JaJIbHEHIIEero SKCIEPUMEHTATBHOTO MOATBEPKICHUS.

KuaroueBsble ci10Ba: BOHA CXKATHsl, UMITYJTEC BOJHBI CXKaTHs, JerkocOpaceiBaemast koHCTpyKIus (JICK),
pe30HaHCHBIC BOJIHEI, AeaarpalluOHHbII B3pHIB, IepOpHUPOBaHHAS COHIBUY-TIAHEIb.
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INCREASED PROTECTION OF LARGE-SIZED PRODUCTION BUILDINGS AGAINST
INTERNAL LOCALIZED EXPLOSIONS WITH THE USE OF BLAST-RELIEF SANDWICH
PANELS

E. S. RASSKAZOV

Rasskazov Evgenii Stepanovich, Postgraduate student, Head of the Department of Occupational Health,
Safety and Environment at JSC “PESCO Energy & Resources”, Moscow, Russia

Protecting industrial buildings from local emergency explosions is a complex, multifaceted task. This
paper provides an overview of key research in the field of explosion protection and presents a theoretical
study aimed at improving the level of protection of industrial large-sized buildings from internal local
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deflagration explosions. The problem of the influence of wave effects on the structures of industrial large-
sized buildings is identified. Mathematical models of quasi-static and wave loading of building structures
are analyzed. Based on theoretical research, new recommendations for protecting buildings from wave
phenomena of deflagration explosions have been developed, which require further experimental
confirmation.

Keywords: compression wave, impulse of the compression wave, explosion venting constructions,
resonant waves, deflagration explosion, perforated sandwich panels



