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YIIPABJIEHHUE KU3HEHHBIM HUKJIOM OBBEKTOB CTPOUTEJIbBCTBA

AHAJIN3 )KU3HEHHOT O ITAKJIA KYJbTOBBIX HCTOPHYECKHX COOPY X XKEHUI
BOPOHEXXCKOM OBJIACTH

A.H. TOMKAJIOB, M.B. HOBUKOB, B.A. TOIKAJIOBA

Angpeii Huxonaesnu T'oiikanoB, kaHa. TexH. Hayk, noueHt, ®I'bBOY BO «Boponexckuit
TrOCyIapCTBEHHBINM TEXHUYECKUI YHUBEPCUTET», Poccus, r. BopoHex

Muxaua BuxropoBuu HoBukoB, kaHa. T1exH. Hayk, gonerr, ®PI'BOY BO «Boporexckuit
roCyJJapCTBEHHBIM TEXHUYECKUI YHUBEpcUTET», Poccus, r. BopoHnex

Banepusi AnapeeBna I'oiikanoBa, crynentka, ®I'bOY BO «BopoHexckuil rocyaapCTBEHHBIN
TEXHUYECKUN YHUBEpCUTET», Poccus, r. BopoHex

IIpencraBieH aHamM3 >KU3HEHHOTO IMKJIA TPEX XAPaKTEPHBIX B apXUTEKTYPHOM ILIAHE LEPKBEH
BOpOHC)KCKOﬁ O6HaCTI/I, HUCTOPHA BO3BCACHUA U SKCIUTyaTallU KOTOPBIX 3HAYUTCIIBHO OTIINYACTCA, B CUITY
pasHbix (akropoB. IlpuBeneH mpumep NOBEPOYHOrO pacyeTa KHUPHHUYHOIO CBOJA, KAaK OCHOBHOI'O
KOHCTPYKTHBHOTO 3JIeMeHTa 1IepkBU Bo3amxenus Kpecta, B KOTOPOM BBISBICHBI 3HAUUTEIbHbIE PE3EPBbI
Hecyleld CrnocoOHOoCcTH W 00OCHOBaHA BO3MOKHOCTH —JallbHEWINeld Oe30MacHOi JKCIuTyaTaluH
coopyxxenus. IlpeanoxeHa MoJenb 3TANoOB XM3HEHHOTO IMKJIA M YCTAHOBJCHBI IJIaBHBIE (DaKTOPBHI,
BIIMAIOLINE HA KU3HEHHBIN LIUKJ KYJIbTOBBIX COOPYXKEHUI.

KaloueBble ciaoBa: KyJbTOBOE COOpPYKEHHE, KU3HEHHBIM IMKI, ITalbl, KAMEHHas KJaJKa, KUpIUY,
MIOBEPOYHBIHN pacyer.
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ANALYSIS OF THE LIFE CYCLE OF CULT HISTORICAL STRUCTURES OF THE
VORONEZH REGION

AN. GOYKALQV, M.V. NOVIKQOV, V.A. GOYKALOVA

Andrey Nikolaevich Goikalov, Ph.D. those. Sciences, Associate Professor, VVoronezh State Technical
University, Russia, Voronezh

Mikhail Viktorovich Novikov, Ph.D. those. Sciences, Associate Professor, VVoronezh State Technical
University, Russia, Voronezh

Valeria Andreevna Goikalova, student, VVoronezh State Technical University, Russia, Voronezh

An analysis of the life cycle of three architecturally characteristic churches in the VVoronezh region is
presented, the history of construction and operation of which is significantly different due to various factors.
An example of a verification calculation of a brick vault as the main structural element of the Church of the
Exaltation of the Cross is given, in which significant reserves of bearing capacity are identified and the
possibility of further safe operation of the structure is justified. A model of life cycle stages is proposed and
the main factors influencing the life cycle of religious buildings are established.

Keywords: religious building, life cycle, masonry, stages, brick, verification calculation.

3KOTPAHC®OPMAIIUSI YHUBEPCUTETCKOM CPEJIbl HA DTANIE PEKOHCTPYKIIUA
ZKU3HEHHOI'O IUKJIA KAMITYCA

E.E. [TIPOKIIIUII, O.A. COTHUKOBA, C.JI. [IOJIBAJIbHbIN

Exarepuna EsrenseBHa IIpoxmmun, acnupant, ®I'bOY BO «BopoHeXCKHUi TOCyIapCTBEHHBIN
TEXHUUYECKUH YHUBEpCUTET», Poccus, r. Boponex

Oabra AmnatoabeBHa COTHHMKOBA, 1-p TexH. Hayk, mpodeccop, PI'bOY BO «Boponexckuit
TOCYAapCTBEHHBII TEXHUUECKUI YHUBEpCUTET», Poccus, . Boponex

Cemen Jleonuposuu IloaBanbubiii, 1-p TexH. Hayk, npogeccop, PI'BOY BO «BopoHexckuii
roCyJJapCTBEHHBIM TEXHUYECKHUI YHUBEpcUTET», Poccus, r. Boponex

B cratbe chopmynrpoBan HaOOp KpUTEpHEB AJIs1 OLIEHKH YCTOWYHMBOTO Pa3BUTHS YHUBEPCUTETCKOM CpeIbL.
Pa3zpaboTtana OiOK-cXeMa YKpPYITHEHHOTO AaJITrOPUTMa YINPABIEHHUS IPOIECCOM 3KOTpaHCHOpMAIIN
YHHBEPCUTETCKOM cpe/ibl B OnocepocOBMECTUMBIN KaMITyC, YYUTHIBAIOIIUI CYIECTBYIOIIEE MOJIOKECHNE
U ypoBeHb (YHKIHMOHAIBHOI'O HAIOJHEHHUs BY30BCKOW TEPPUTOPHH, & TAKKe OLEHKY COLHAJbHBIX,
9KOJIOTHYECKHX M 3KOHOMUYECKUX (PAaKTOPOB YCTOWUHMBOrO pa3BuTHs. [IpemioskeHbl peKoMeHIauu At
peannsanuu anroputMa sKoTpanchopManuu BY30BCKOI1 Cpensl B WHHOBAIIMOHHBIN
OrocepocOBMECTHMBINH YHUBEPCHUTET.
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ECOTRANSFORMATION OF THE UNIVERSITY ENVIRONMENT AT THE STAGE OF
RECONSTRUCTION OF THE CAMPUS LIFE CYCLE

E.E. PROKSHITS, O.A. SOTNIKOVA, S.L. PODVALNY

Ekaterina Evgenievna Prokshits, PhD student, VVoronezh State Technical University, Voronezh, Russia
Olga Anatolyevna Sotnikova, Doctor of Technical Sciences, Professor, Voronezh State Technical
University, Voronezh, Russia
Semen Leonidovich Podvalny, Doctor of Technical Sciences, Professor, Voronezh State Technical
University, Voronezh, Russia

The article provides a set of indicators for assessing the sustainable development of the university
environment. An algorithm for managing the process of transformation of the university environment into
a biosphere-compatible campus has been developed, taking into account the current situation and the level
of functional content of the university territory, as well as an assessment of social, environmental and
economic factors of sustainable development. Recommendations are proposed for the implementation of
an algorithm for the ecotransformation of the university environment into an innovative biosphere-
compatible university.

Keywords: university campus, life cycle, reconstruction, sustainable development, algorithm
TEXHOJIOTUA U OPTAHU3ALIUA CTPOUTEJIBCTBA

PEHIEHUE 3AJJIAYM OINPEJIEJIEHUS TPYAOEMKOCTH IPUMEHEHHMS CPEJICTB
HUHCTPYMEHTAJIbHBIX U3MEPEHUI

JI.B. TOITYUI, B.B. MAPTOC

Tomunii JImutpuii BnagumupoBu4, 1-p TexH. HayK, JOLEHT, mnpodeccop, 3aBeAyroUIuil Kadeapoi
«Acneitanus  coopyxkenuity, DI'bOY BO «HammoHansHbI wHcciaenoBaTeabCckuii  MOCKOBCKUIMA
roCyIapCTBEHHBIN cTpouTebHbI yHuBepcuter (HUY MI'CY), Poccus, r. Mocksa

Maproc Buranuii BajepbeBuu, crapmmii npenogaBatrenb Kadempbl TEXHOJOTHH CTPOUTENHCTBA,
OI'BOY BO «Hwxkeropoackuii TocyqapcTBEHHBI apXUTEKTYpHO-CTPOUTEIbHBIH  YHUBEPCUTET)
(HHI'ACY), Poccus, r. Huxamii Hosropon

OcHoBomnoJnararomieii 3a7jaueit B Xxo/1e IIIaHUPOBAHNS HHCTPYMEHTAJIBHBIX H3MEPEHUH SBISIETCA TPAMOTHOE
MIPOTHO3UPOBAHNE CPOKOB BHIMTOIHEHHUS MPEACTOAIINX padoT. i pemeHus JaHHOTo BoIipoca Tpedyercs
MOJTyYEHHUE CBEJICHUH MO TPYAOEMKOCTH KOHTPOJIBHO-U3MEPUTEIBHBIX MPOLIECCOB, MPOUCXOIALINX B X01€
WHCTPYMEHTAJIBHOTO KOHTPOJSI MPH BBOJAE, IKCIUTyaTalldd W PEKOHCTPYKIUH. JlOIDKHBI yYUTHIBATHCS
MOTOTOBUTEIBHBIE MPOIIECCH, BKIIIOYAs MOATOTOBKY U IPUMEHEHHE BCIIOMOTATEIBHOTO 000pyA0BaHUSI.
B npencraBneHHO# myOnMKanuy UCCiaenryeTcsl HoAXod K (GOPMUPOBAHUIO OOOCHOBAHHBIX CBEIEHHH I10
TPYAOEMKOCTH MPHMEHEHHsI CPEICTB H3MEPEHMH i IMPOBENEHHS WHCTPYMEHTAJIBHOTO KOHTPOJIS.
PesynpTaTomM mccrieoBaHusl ABISETCS pa3pabOTKa MHOTOIPAaHHOW METONOJIOTMH, OCHOBAaHHOW Kak Ha
M3BECTHBIX PELICHUAX, TAK U HA PEKOMEHJALMSX 110 LeJIEHANPAaBICHHOMY cOOpY AaHHBIX C BO3MO>KHOCTBIO
PasBUTHSL COBPEMEHHOW HOPMATHUBHO-TEXHWYECKOH 0a3pl MO JaHHOMY HANpaBiICHHIO HMCCIICAOBAHMA.
PaccmaTtpuBaeMslif 650K HAYYIHBIX M3BICKAHUN OCYIECTBIIAECTCS B paMKaxX HaIlPaBJIeHHs NCCIEJOBAHUSA IO



(OpPMHPOBAHUIO METOJUKH TOJ00pa U OOOCHOBAHHUS ONTUMAILHOTO KOMILIEKTa CPEJICTB U3MEPECHUH U
BCIIOMOTATEIHHOTO O00OPYJOBaHUS ISl IPOBEACHHS] WHCTPYMEHTAIBHOTO KOHTPOJSI POMBIIUIEHHBIX U
TPaXJIAaHCKUX 3AaHUM TpH BBOJE, DKCILTyaTalluM M PEKOHCTPYKIMH. [IpakTHueckoe HCIOIb30BAHUE
pa3pabOTaHHBIX MOJIOKEHUIN 00SCIICUNBACT CUCTEMHBIN MOAXO]T K OMPEISICHHIO ONTHUMAILHOTO COCTaBa,
crieHapus BRIOOpa KOMOMHAIIMN METOJIOB U CPEICTB HHCTPYMEHTAIBHBIX U3MEPEHNN B BCIIOMOTaTEIHbHOTO
o0opymoBaHus TIpu pazpaboTKe KaK OpPraHH3AIMOHHO-TEXHOJOTHYECKONW NOKYMEHTAIWH, TaK W TpU
(hopMUpPOBaHUM TUTaHA PA0OT 10 UHCTPYMEHTAITBHOMY KOHTPOJIIO 00BEKTOB KaITUTATLHOTO CTPOUTEINILCTBA,
a TakKe KOPPEKTHPOBKH OCHAIEHHS CTPOUTENBHBIX JabopaTopuii B 3aBHCHMOCTH OT CIpOca II0
KOHKPETHBIM 3a/1a9daM.

KiioueBble cioBa: I/IHCprMeHTaﬂbHHﬁ KOHTPOJIb, KOMIIJICKCHOC O6CHCI{OBaHI/IC 3[[3HI/II>1, TCXHHUYCCKOC
COCTOSIHUE, MHCTPYMCHTAJIBLHBIC U3MCPCHUSA, TEXHOJIOIMYECKUE TIPOLECChI, TPYAOBBIE IPOLECCHI,
praOéMKOCTL, TCXHOJIOIUA CTPOUTECIIBHOT'O IMPOU3BOACTBA.

buodauorpadgudeckuii cnmcok

1. COOpHHK pacIiCHOK Ha pa0OThI M0 BHEAPSHUIO HAYYHO-TEXHUYECCKOU MPOIYKIIMH B 00JIACTH OETOHA U
xkene3oberona / M. : KTb HUMXE I'occtpost CCCP, 1989. — 175 c.

2. OIM 218.4.020-2014. OrtpacneBoil AOPOXKHBII METONUYECKHH JOKyMEHT. PexomeHmauuu 1o
OTIPEJICICHUI0 TPYJ03aTpaT NpPH OLEHKE TEXHHUYECKOTO COCTOSHUS MOCTOBBIX COOPYXEHHH Ha
aBTOMOOMIBHBIX goporax / M. : POCABTO/IOP, 2014. — 51 c.

3. JlemmHckuit, M. 0. Ucneitanue 6etona: Crpas. mocodue / M. 10. Jlemuuckuit. — M.: Ctpoinznar,
1980. — 360 c., um.

4. Vieioun, A. B. O BbeiOope METOZ0OB KOHTPOJISl POYHOCTH OETOHA MOCTPOCHHBIX coopyxkeHui / A. B.
Viei6un // UrkenepHo-cTpouTeabHbIi KypHa. — 2011, — Ne 4(22). — C. 10- 15. —EDN NVYMYZ.

5. Goel, A. Structural Health Evaluation of Concrete Road Bridges—an NDT Approach / A. Goel, A. Gupta,
R. Verma, A. M. Das // Workshop on Civil Structural Health Monitoring (CSHM-4). — 2013. — URL:
https://www.ndt.net/search/docs.php3?id=13956.

6. Torrumit, J[. B. IlyTi 060CHOBaHMS ONITUMANBHOTO KOMIDIEKTa CPEJICTB MHCTPYMEHTAILHBIX H3MEPEHUH
JUTsL KOMIUIEKCHOTO 00cnenoBanus 3nanuii / 1. B. Tomuuid, B. B. Maproc // CTpoutensHoe IpOU3BOJICTBO.
—2024. —Ne 1. - C. 12-20.

7. JJanunyc, A. A. Opranuzanus pabot o o0cnenoBaHMIO 30aHUN U coopyxkeHuid / A. A. Jlanmayc, /1. B.
Tomuwmii. — DOI 10.33622/0869-7019.2023.03.12-15 // TIpoMBINUIEHHOE ¥ TPaXIaHCKOE CTPOUTEIBCTBO. —
2023. — Ne 3. — C. 12-15.

8. Breysse, D. Non-destructive assessment of concrete structures: Reliability and limits of single and
combined techniques : State-of-the-art report of RILEM Technical committee TC 207- INR / D. Breysse.
— Springer, 2012. — 388 p.

9. Pradhananga N., Mani N., Subedi S. Sustainable safety in labor-intensive operations: An innovative
perspective //6th CSCE-CRC International Construction Specialty Conference 2017- Held as Part of the
Canadian Society for Civil Engineering Annual Conference and General Meeting 2017. — 2017. — C. 1366-
1374.

10. Mapuonkos, K. C. OcHOBBI IPOEKTUPOBaHUS IPOU3BOACTBA CTPOUTENBHBIX Pa0OT. Yued. mocodue amst
By30B / K. C. MapuoHkoB. — 3-e uzf., ucnp. u jgom. — M. : Crpoiusaart, 1980. — 231 c., ui.

11. PekoMeHIalMM IO COCTaBJICHUIO KapT TPYAOBBIX MPOIECCOB CTPOMTEIHLHOTO IPOU3BOJCTBA /
Bcecoto3H. H-U. U IpoeKT. UH-T TpyAa B ctp-Be ['occtposs CCCP. — M. : Crpoituzaat, 1983. — 23 c.

12. KapTpl TpyZOBBIX MpPOLECCOB CTPOMTEIHLHOIO NPOM3BOACTBA: Bo3BelneHne KOHCTPYKUMH W3
MoHONUTHOTO Xene3oberona: KKT-4.1-38, KKT-4.1-33 u KKT-4.1-37 / Bcecoro3H. H-U. U MPOEKT. UH-T
Tpyna B ctp-Be ['occtpost CCCP. — M. : Crpoiinznar, 1986. — 74 c.

13. KapTsl TpyAOBBIX MPOLECCOB CTPOMTEILHOTO MPOW3BOACTBA: Bo3BeneHue 3qaHuii 13 MOHOJIUTHOTO
&Kene300eToHa B MEPecTaBHOM KPYyMHOMIMTOBOH omanyOke koHctpykimii KT Munnpomcrpost CCCP:
KKT-4.1-35 / Bececoro3H. H-U. ¥ IPOEKT. UH-T Tpyaa B ctp-Be ['occtpost CCCP. — M. : Crpoiinznar, 1987.
- 106 c.

14. KapTsl TpYZOBBIX IPOLIECCOB CTPOUTEIBLHOIO MMPOU3BOACTBA: Bo3BeneHne cBailHbIX QyHIaMEHTOB U3
cocraBHbix cail: KKT-12.0-5 / Bcecoro3H. H-U. U MPOEKT. UH-T Tpyna B ctp-Be ['occtpos CCCP. — M. :
Crporinzaat, 1989. — 28 c.

15. Shehata M. E., El-Gohary K. M. Towards improving construction labor productivity and projects’
performance //Alexandria engineering journal. — 2011. — T. 50. — Ne. 4. — C. 321-330.



https://www.ndt.net/search/docs.php3?id=13956

16. TOCT 22690-2015. MexrocygapcTBeHHBIH cTaHmapT. betoHbl. OmnpeaeneHne MPOYHOCTH
MEXaHUYSCKUMH METOIaMH Hepaspylaromuiero koutpois / M.: Crannapruadopm, 2016. — 20 c.

17. TOCT 18105-2018. MexrocynapcTBeHHbI cTranaapT. bertonsl. IlpaBuina KOHTpOJS M OLEHKH
npounocty / M.: Crargaptundopm, 2019. — 12 c.

English version

SOLUTION TO THE PROBLEM OF DETERMINING THE LABOR INTENSITY OF USING
INSTRUMENTAL MEASUREMENT TOOLS

D.V. TOPCHIY, V.V. MARTOS

Topchiy Dmitriy Vladimirovich, Doctor of Technical Sciences, Associate Professor, Professor, Head of
the Department of Testing of Structures, National Research Moscow State University of Civil Engineering,
Russia, Moscow

Martos Vitaly Valerevich, Senior Lecturer at the Department of Construction Technology, Nizhny
Novgorod State University of Architecture and Civil Engineering, Russia, Nizhny Novgorod

The fundamental task in the course of planning instrumental measurements is the competent forecasting of
the terms of execution of the upcoming works. To solve this issue, it is necessary to have information on
the labor intensity of control and measuring processes occurring during instrumental control during
commissioning, operation and reconstruction. Preparatory processes, including preparation and application
of auxiliary equipment, should be taken into account. The presented publication examines the approach to
the formation of substantiated information on the labor intensity of using measuring instruments for
conducting instrumental control. The result of the study is the development of a multifaceted methodology
based on both known solutions and recommendations for targeted data collection with the possibility of
developing a modern regulatory and technical base for this area of research. The considered block of
scientific research is carried out within the framework of the research area on the formation of a
methodology for the selection and substantiation of an optimal set of measuring instruments and auxiliary
equipment for conducting instrumental control of industrial and civil buildings during commissioning,
operation and reconstruction. The practical use of the developed provisions ensures a systematic approach
to determining the optimal composition, scenario for selecting a combination of methods and means of
instrumental measurements and auxiliary equipment in the development of both organizational and
technological documentation and in the formation of a work plan for instrumental control of capital
construction projects, as well as adjusting the equipment of construction laboratories depending on the
demand for specific tasks

Keywords: instrumental control, comprehensive inspection of buildings, technical condition, instrumental
measurements, technological processes, work processes, labor intensity, technology of construction
production.
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B npencrasienHoil paboTe omucaHbl CyMIECTBYIONINE MOAXOAB K (DOPMHUPOBAHUIO KOMIUIEKTOB CPE/ICTB
M3MEPEeHHH ISl TIPOBEICHUSI WHCTPYMEHTAIBHOTO KOHTPOJIS HA PA3NUYHBIX dTanax >KU3HEHHOTO IHKIIA
3JIaHUI U COOPYKEHUH. AHAIM3UPYS Pa3JInUHbIe IPUINHBI aBapUi, BBISBIIsIEMbIC Ae(EKThI U TOBPEKICHNUS
B XO0/I¢ KOMIUIEKCHOI'O O0CJIEIOBAHUSI TEXHUYECKOIO COCTOSHMS, CTPOUTENBHOIO U JIAOOPaTOPHOTO



KOHTPOJII Ha OOBEKTaX KalHWTAIbHOTO CTPOUTENHCTBA M O0BEM MOTEHIHAIBHBIX MapaMeTpOB,
MOJISKAIINX KOHTPOIIIO, 3aBUCSIINX OT JTana BO3BEACHHS, YCIOBUH JKCIUTyaTallud M MHOTHX IPYTHX
(hakTopoB, 000CHOBBIBACTCS HEOOXOIUMOCTh MHOTOIPAHHOI'O M CUCTEMHOT'O MMOAX0/a K (DOPMHUPOBAHUIO
COBPEMEHHBIX METOJIMK KOHTPOJIS KaueCTBa CTPOUTEIHHOM MPOAYKIINU
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The presented work describes the existing approaches to the formation of sets of measuring instruments for
conducting instrumental control at various stages of the life cycle of buildings and structures. Analyzing
various causes of accidents, defects and damages detected during a comprehensive survey of the technical
condition, construction and laboratory control at capital construction sites and the volume of potential
parameters subject to control, depending on the stage of construction, operating conditions and many other
factors, all this requires the formation of a multifaceted and systematic approach to the formation of modern
methods for quality control of construction products.

Keywords: instrumental control, comprehensive inspection of buildings, technical condition, instrumental
measurements, technological processes, work processes, labor intensity, construction test management

®AKTOPHI M UHIUKATOPHI YCTOMYUBOCTHA HH)KUHAPUHT OBOM OPTAHU3ALIMA
A A JIATIMAYC, C.B. HA3BIIIOBA

Jlamuaye A3zapuii  AGpaMoBHY, a-p TexXH. HayK, mpodeccop, MOCKOBCKHI TOCYyIapCTBEHHBIN
CTPOUTENILHBI YHUBEPCUTET, 3aBenyrommii kadenpoir «TeXHOIOTMM W OpraHu3alys CTPOUTEIHHOTO
Mpou3BoACTBa», 129337, Poccuiickas ®enepauns, Mockpa
Ha3pmoBa CBersiana BukTOpoOBHA, acnMpaHT, CTapiwmii mperonaBatens Kadenpbl «TexHomoruu u
OpraHM3alys CTPOUTEIBHOTO IPOM3BOJACTBa» MOCKOBCKOTO T'OCYAapCTBEHHOTO CTPOUTENHHOTO
yHuBepcuteTa, 129337, Poccuiickas denepanusi, Mocksa

B cratbe aBTOpOM paccMOTpeHbI (haKTOPBl M MHIUKATOPHI YCTOMYHMBOCTH WHKUHUPHHTOBOW OpraHU3aluu
B COCTaB€ HAaNpaBJICHUM JeATENbHOCTH: HHKEHEpHOreoJIOrHYecKrue u3bICKaHud, IHxeHnepHo-
sKoNIOTHYecKre u3bIicKkaHus, OOcienoBarenbckie padoThl, TexHmueckuil 3akazdwk, lIpoekTmpoBaHme,
HaydHo-TexHndyeckoe compoBoXIeHHe, MmkeHepHO-Teofe3ndeckne w3bIcKaHus, JlabopaTopHbId
KOHTpOJ'H) KadeCTBa, HpC}Z[JIO)KCHBI HaHpaBHeHI/Iﬂ'I/IHI[I/IKaTOpI)I yCTOfI‘-IHBOCTH HH)I(HHHpHHFOBOﬁ
OpFaHI/I3aHI/II/I, I10 COCTOSAHUIO KOTOpI)IX MOXHO Cy,ZlI/ITB O HAJIMYUHN <<y3J'IOB HaHpH)KCHHOCTI/I)), BIIUAIOIINX
Ha TIEPCIIEKTUBBI OPTaHU3AINH, ¥ TPEOYIOIINX PAaCCMOTPEHHUS COCTOSIHHS (DAKTOPOB, BO3IEHCTBYIOIINX HA
HUX. B 11e7sx cBOEro ncciaen0BaHus aBTOP pacCMaTpUBACT JEATEIHHOCTh HHKUHUPUHTOBOW OpTraHU3alNN
B TOM YHCJIE Yepe3 NNPU3MY HAIPABJICHUH-UHIUKATOPOB YCTOMYMBOCTH MH)KUHUPUHTOBOM OpraHU3aluu.

KutoueBble cjioBa: yCTOMYMBOCTh MHKMHHUPUHIOBOM OpraHU3allii, WHXUHUPUHIOBAas OpPraHM3ALNA,
(bakTopbel  yCTOWYMBOCTH,  WHIMKATOPHl  yCTOWYHMBOCTH,  OIIEHKA  BO3ACUCTBUS  (HaKTOpPOB,
MPOMU3BOJCTBEHHBIE (DAKTOPHI.
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FACTORS AND INDICATORS OF SUSTAINABILITY OF AN ENGINEERING
ORGANIZATION

A.A. LAPIDUS, S.V. NAZYPOVA

Lapidus Azari Abramovich, Doctor of Technical Sciences, Professor, Moscow State University of Civil
Engineering, Head of the Department of Technology and Organization of Construction Production, 26
Yaroslavskoye Highway, Moscow, 129337, Russian Federation

Svetlana Viktorovna Nazypova, postgraduate student, Senior Lecturer of the Department of Technology
and Organization of Construction Production, Moscow State University of Civil Engineering, 129337, 26
Yaroslavskoe shosse, Moscow, Russian Federation.

In the article, the author considers the factors and indicators of the sustainability of an engineering
organization as part of the areas of activity: Engineering and geological surveys, Engineering and
environmental surveys, Survey work, Technical customer, Design, Scientific and technical support,
Engineering and geodetic surveys, Laboratory quality control; proposed areas-indicators of the
sustainability of an engineering organization, the condition of which can be judged about the presence of
"nodes of tension" that affect the prospects of the organization, and require consideration of the state of
the factors affecting them. For the purpose of his research, the author examines the activities of an
engineering organization, including through the prism of trends-indicators of the sustainability of an
engineering organization

Keywords: sustainability of an engineering organization, engineering organization, sustainability factors,
sustainability indicators, impact assessment of factors, production factors.

I'PAJOCTPOUTEJIBCTBO, INTAHUPOBKA CEJIbCKUX HACEJIEHHBIX
ITYHKTOB

HCCJEIOBAHUE U COXPAHEHUE UICTOPUUYECKHUX MH)KEHEPHBIX COOPY KEHUM
—IMPOE3/IHbIX KAMEHHBIX BOPOT I'OPOJJA BOPUCOIJIEBCKA

T.B. 3YJIb®@UKAPOBA, M.B. HOBUKOB, A.H. TOMKAJIOB

Tarpana Baagumuposna 3yabduxapoBa, KaHA. TexXH. Hayk, goueHt, ¢wman DPI'BOY BO
«BopoHexckuil rocynapcTBEHHBIH TEXHUYECKUH yHHBepcuTeT» B ropoxae bopucornedcke, Poccus, r.
Bopucornebck

Muxaua BuxropoBuu HoBukoB, kaHa. TexH. Hayk, gonent, ®PI'BOY BO «Boponexckuit
TrOCYAapCTBEHHBII TEXHUUECKUI YHUBEpCUTET», Poccus, . Boponex



Aunapeii Huxonaesuu [IoiikanoB, kana. TexH. Hayk, poreHtr, ®PI'bOY BO «BopoHexckuit
rOCyIapCTBEHHBIN TEXHUYECKUN YHUBEpCUTET», Poccus, r. BopoHex

[IpencraBieHsl pe3yNbTaThl WHXCHEPHO-TEXHUUYECKOTO aHajdh3a apOYHBIX KOHCTPYKIMHA IMPOE3IHBIX
BOPOT, COXPaHHUBIIMXCS 0 HACTOSIIEIO BpEMEHH B ropoje bopucoriebcke. PaccmarpuBaeMbie apodHbIC
MPOE3/bl ¥ MPOXOABI BCTPOCHBI B (PacaJHyI0 YacTh OTPaX/JICHUI YACTHBIX JIOMOB, COYETAIOTCS C HUMH
JICKOPATUBHBIMU DJICMEHTAMHM KJIAJIKA U OO0pa3yloT EAHHYI apXUTCKTYpPHYIO Tpymnmny. BhImonHeH
CPaBHMTEJIBHBIA aHAIN3 CTATUYECKOH padOThl apoK Hambojiee XapaKTEPHBIX OYEPTAHMH M PacyeT HX
HECyIeil CIIOCOOHOCTH, YTO IMO3BOJWIIO BBISIBUTH OCOOEHHOCTH WX pPAa0OTHI M CHENaTh BBIBOJ 00
JKCILTYaTaI[MOHHOW HAJIC)KHOCTH KAMEHHBIX apok. [IpemiokeHo pa3paboTaTs mporpaMMy 1o COXpPaHCHUIO
MPOE3THBIX KAMEHHBIX BOPOT KaK apXUTEKTYPHBIX 00bEKTOB, KOTOPBIC XPAHAT HCTOPUICCKOE JTUIIO TOPoJIa
Bopucornebeka.

KuioueBble ci1oBa: apouHble KOHCTPYKIIMH, IIPOE3AHBIE BOPOTA, pacHop, KaMeHHasl KJIaJKa, MaMsSTHUK
ApPXUTEKTYPHI, peCTaBPaINs, TEXHOJIOTHH CTPOUTEIHCTBA
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RESEARCH AND PRESERVATION OF HISTORICAL ENGINEERING STRUCTURES - THE
STONE GATES OF THE CITY OF BORISOGLEBSK

T.V. ZULFIKAROVA, M.V. NOVIKOV, A.N. GOIKALOV

Tatyana Vladimirovna Zulfikarova, Candidate of Technical Sciences, Docent, branch of VVoronezh State
Technical University in Borisoglebsk, Borisoglebsk, Russia

Mikhail Viktorovich Novikov, Candidate of Technical Sciences, Docent, Voronezh State Technical
University, Voronezh, Russia

Andrey Nikolaevich Goikalov, Candidate of Technical Sciences, Docent, Voronezh State Technical
University, Voronezh, Russia

The results of an engineering and technical analysis of the arched structures of the travel gates that have
survived to the present time in the city of Borisoglebsk are presented. The archways and passageways in
question are embedded in the facade of the fences of private houses, combined with decorative masonry
elements and form a single architectural group. A comparative analysis of the static operation of the arches
of the most characteristic outlines and the calculation of their bearing capacity was performed, which
allowed us to identify the features of their work and draw a conclusion about the operational reliability of
stone arches. It is proposed to develop a program for the preservation of stone gates as architectural objects
that preserve the historical face of the city of Borisoglebsk.

Keywords: arched structures, travel gates, strut, masonry, architectural monument, restoration,
construction technologies
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The publication is devoted to improving the environmental friendliness of autonomous heat supply systems
through the use of granular blast furnace slag for cleaning flue gases of natural gas heat generators from
harmful impurities by adsorption. The article presents the properties of the working material, its
characteristics, composition and results of experimental studies

Keywords: flue gases, granular blast furnace slag, adsorbent, nitrogen oxides, natural gas, environmental
safety
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The article considers a method of statistical evaluation of effective parameters of threedimensional models
of porous materials (digital core models) based on a sample of their two-dimensional sections. For selective
estimates of the average pore diameter in twodimensional sections, increased values of the standard
deviation are noted, but in general, the obtained estimates do not contradict the empirical hypothesis that
the information contained in two-dimensional images of external sections of porous material samples is
sufficient to predict the hydromechanical characteristics of the digital core model.
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