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AHHOTALUMNA

BBeaeHue. V3yyeH Bonpoc Lenecoobpa3HocTn n aHEKTUBHOCTM NPUMEHEHUS TEXHOMOMUIA MHCPOPMALIMOHHOTO MoAeNu-
poBaHus (BIM-TexHonoruin) npu peanusaumm MHBECTULMOHHO-CTPOUTENBHBIX NPOEKTOB. BHMMaHue Bbino cocpenotoyeHo
Ha CTaguu OEeMOHTaXa 34aHWI U COOPYXKEHUN, a Takke Ha ynpaBneHun ob6pasyowuMmncst Npy 3TOM OTXO4aMMU.
Martepuanbl u Mmetoabl. [MpoaHanuampoBaHbl paboTbl OTEYECTBEHHbIX U 3apybeXHbIX aBTOPOB; odumuMarnbHble CanTbl
CTPOUTENbHbLIX OpraHn3auuii; aHHble, OMMCbIBAOLME OMbIT AEMOHTaXa 30aHUN, CoaepXKallmecs B nevaTHbIX U3gaHusix,
Hay4HbIX Nybrvkaumsax, NpakTMYeCcKkUX CCNeaoBaHNUsX, UHTEPHETE, MaTepuanax Hay4yHo-npakTU4Yecknx KoHepeHuUni, ce-
MUHapoB 1 opymoB, nybnukaumsax Pocctarta. Micnonb3oBaHbl CUCTEMHbIV Y MPOLECCHbIV NOAXOAbI, Takne MeToAbl Hayu-
HOro MccrnegoBaHWs, Kak HabnwgeHve, onucaHue, KONMMYeCTBEHHO-CTaTUCTUYECKUA aHamnu3, CpaBHUTENbHO-COMOCTaBU-
TenbHbIN aHanma.

Pe3ynbrathl. VccnegoBaHbl UHHOBALMOHHbLIE TEXHOMOMW, KOTOPbIE MOTYT ObITb BHEAPEHbI B AEATENBHOCTb N0 AEMOHTaXY
30aHMIA U COOPY>XEHMI. PaccMOTpeH OTeYeCTBEHHbIN U 3apyDeXHbIA OMNbIT NPUMEHEHUS MHOPMALMOHHBIX TEXHOMOMMN
ONs IeMOHTaXa, onMcaHbl OCHOBHbIE METOAbI U CPEACTBA, BbISBNEHbI NpenmyLlecTea BIM-TexHonormi.

BbiBoabl. BHegpeHune BIM-TexHonorumii B eATENbHOCTb OpraHn3aunii, OCYLLECTBASIIOWMX AEMOHTaX 30aHUIN U COOpYKe-
HWIA, MO3BOMSET NMOMYYNTb PSiA MOMNOXMTENbHbIX 3MEKTOB: COKPATUTbL CPOKM pPaboT, CHU3UTb MX CTOMMOCTb, MOBLICUTH
©€e30MacHOCTb, YMEHbLUWUTL BO3AENCTBUE HEeraTuBHbIX (haKTOPOB Ha IKONMOrMYecKytd 0OCTaHOBKY M KOMMOPTHOCTb MpO-
XKVMBaHUs1, yCOBEPLUEHCTBOBATbL ynpaeneHne otxodamu. OgHako CyLlecTBYOT 6apbepbl BHEAPEHUS 1 9hEKTUBHOIO Npu-
MeHeHust BIM-TexHonornii B AeMOHTaXxHYy0 AesdAtenbHocTb. CopmynmpoBaHbl Hanbornee nepcnekTUBHbIE HanpaBneHnst
nanbHenLwmnx nccrneqoBaHui.

KIMKOYEBBIE CITOBA: TexHonorum nHopMaunoHHOro Mogenvposanus, BIM-TexHonornm, AeMoHTax 34aHum u coopyxe-
HWUIA, OEMOHTaXHas OesTenbHOCTb, MHHOBALMOHHbIE TEXHOMOMY AeMOHTaxa 34aHni, ahPEKTUBHOCTb

OnA UWUTUPOBAHUA: Bacunbesa E.FO., ApuaHu A. 3 dheKkTMBHOCTL NpuMeHeHus BIM-TexHonoruii npu geMoHTaxe 3aa-
HuI // BecTHuk MICY. 2025. T. 20. Bbin. 9. C. 1431-1442. DOI: 10.22227/1997-0935.2025.9.1431-1442

Aesmop, omeemcmeeHHbIl 3a nepenucky: EneHa FOpbeBHa BacunbeBa, elena.chibisova_metr@mail.ru.

Efficiency of BIM-technologies application in dismantling
of buildings

Elena Yu. Vasilyeva', Yanu Aryani’
I Moscow State University of Civil Engineering (National Research University) (MGSU),
Moscow, Russian Federation;
2 University of Indonesia; Depoka, Indonesia

ABSTRACT

Introduction. The authors of the paper studied the matter of expediency and efficiency of the use of the technologies of in-
formation modelling or building informational modelling (BIM-technologies) during the implementation of investment-and-
construction projects. The attention of the authors was concentrated on the stage of dismantling of buildings and structures
as well as on management of the waste which is formed at the same time.

Materials and methods. The works by domestic and foreign authors and also the maintenance of the official sites of the con-
struction organizations, the data describing experience of dismantling of buildings, which are contained in printing editions,
scientific publications, practical research, Internet, materials of academic-and-research conferences, seminars and forums,
publications of Rosstat served as the materials of the research. During preparation of the paper the authors used the system
and process approaches, such methods of scientific research as observation, the description, quantitative and statistical
analysis, the comparative and comparative analysis.

Results. The authors studied the innovation technologies, which can be introduced in the activities for dismantling of build-
ings and structures. Domestic and foreign experience of the use of information technologies for dismantling was analyzed,
benefits of BIM-technologies were revealed.
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Conclusions. As the result of the conducted research the authors made the conclusion, that the implementation of the BIM-
technologies in organization activity performing dismantling of buildings and structures allows to gain some positive effects:
to reduce terms of works, to reduce their cost, to increase security, to reduce impact of negative factors on an ecological
situation and on the comfort of accommodation, to improve waste management. Nevertheless, there are several barriers
of introduction and effective use of BIM technologies in the dismantling activity. Thus, the most perspective directions of fur-
ther researches were formulated.

KEYWORDS: technologies of information modelling, TIM-technology, building informational modelling, BIM-technology, dis-
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BBEJIEHUE

B ycnoBusix opueHTaIlUu CTPOUTEIBHBIX Opra-
HU3aIil Ha HTHHOBAIIHOHHOE Pa3BUTHE aKTHBHOE BHE-
JIpeHre U TPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH 11e-
necooOpa3HocTh U 3pdexTnBHOCTE BIM-TexHOMOT M
HE BBI3BIBAIOT COMHEHUH.

Hcnonp3oBanuio WHGOPMAIIMOHHBIX TEXHOJIOTHH
(UT) B mesTeTbHOCTH CTPOUTEIBHBIX OPTaHU3ALNN
MOCBSIIICHBl PadOThl MHOTMX OTCUECTBCHHBIX U 3a-
pyOeKHBIX yYCHBIX, OJHAKO HEOOXOIUMO OTMETHT,
YTO UX UCCIIEJIOBAHMS HE OCBEIAIOT B TOJTHON Mepe Bce
acrnekTsl BHeApeHus BIM-TexHonoruit B 1€AT€IbHOCTD
KOMTAaHUH, PeaTn3yIOMNX HHBECTUIIMOHHO-CTPOUTETb-
Hele npoexTs! (MCII). bonpmuHcTBO nccnenopareneit
OTPaHUYMBACTCS M3yUYCHHEM BO3MOXKHOCTEH W Tep-
crnekTuB npuMmeHeHuss BIM-texHonoruii Ha ctaauu
MIPOEKTUPOBAHUS, YTO TOCTATOYHO JIOTUYHO, YUUTHIBAS,

uro nmeHHo 3ta craaust MUCII omimmuaeTcss HanOOIbIIeH
crenenbio nudposusanuu [1]. B MeHblell crenenu
M3y4eHbl BONPOCHI Hcnoiab30BaHusi BIM-TexHomorunii
Ha dTarne BO3BEACHUS 3MaHUN U UX dKCIUTyaTanuu [2, 3].
Yro kacaercs AeMOHTa)ka 3AaHui, npumeHenue UT
JUTS TIPOBEZICHHS paboT M3y4eHO Maslo, KaK M cama Jie-
SITENTLHOCTH TI0 IEMOHTaXY, KOTOpasi BOCIPUHUMAJAch
JIOJITO€ BpEeMSI BTOPOCTEIIEHHOW 10 CPAaBHEHHIO C BO3-
BEJICHUEM 3[aHHI, YTO TPEICTABIISICTCS HEBEPHBIM.
JleMOHTaX 30aHUN U COOPYKEHUU SIBISETCS He-
orbeMiieMoit 1 BaxkHo ctaaueit CIT. O6br4HO cunTa-
€TCsl, YTO CHOC — 3TO 3aBEPILIAIOIUI ATl )KU3HEHHOTO
mkiia (OKLL). OnHako B KPYIHBIX TOPOAAX, PeaIn3yro-
IIMX TPOTPaMMbl PCHOBAIINH, CHOC aBapUHHBIX U BET-
XUX 3[JaHUH C MOCIenyolIel TOATOTOBKON TEPPUTOPUHU
CTaHOBHTCS HE 3aBEepIIAONINM, & HAIPOTUB, HAYaTh-
HbIM 3tanoM XKII. Takum oOpazom, npumeHenne BIM-
TEXHOJIOTHI BCTPAaUBAETCsl HE B LIEMIOUYKY C KOHEUHOM
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Fig. 1. Use of BIM technologies during various stages of lifecycle of the building
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TOYKOH (CHOCOM OTCIYKHBIIETO 31aHuA), a B JKII 31a-
HUS1, TOBTOPSIOIINICS HA KaKA0U TEPPUTOPHUH, ITOAJIE-
JKarel 3actpoiike (puc. 1).

JleMOHTax cleayeT paccMaTpuBaTh U KaK 4acTh
ropozckoro passutus. CHOC 3aHU — HEoTheMiIeMast
vacTb JKL] ropoznckoii nadpactpykrypsl. TpaauionHble
METOIbI IEMOHTAXa, TAKHE KaK NCIIOJIb30BAHUE THKEIION
TEXHUKH U B3PBIBHBIX PAa0OT, YACTO COMPSIKEHBI C BBICO-
KM YPOBHEM IIIyMa, BUOPALIMH, ITbUIN ¥ MPEJICTABISIOT
3HAYMUTEIIbHBIE PUCKH ISl OE30MaCHOCTH PabovYMX U Ha-
CeJICHHSI, KPOME TOTO, OHH HE PEIIatoT MpoOieMy BEIBO3a
W YTHIN3AIUU 00pa3yIoIuXcst OTXO0B, MIPEIIOIaraoT
BBIOPOC YIVIEBOIOPOAOB B arMocdepy, HecyT NpoUHii
9KOJOTHUYECKUH BPE]I, B IEJIOM YXY/LIAIOT YCIOBHS, CHHU-
JKarOT KOM(OPTHOCTH MPOXKHUBAHUS JIIOJIEH Ha TEPPUTO-
pHH, TJe IPOBOJUTCS TEMOHTAX.

CeromHst mporiecchl JeMOHTaXa U CHOCa 3[JaHHN
B PO crankuBaroTcs ¢ BHICOKMM YPOBHEM aBapUHHOCTH,
IKOJIOTHUECKUMH PUCKAMHU, HU3KOU 3()(PEKTHBHOCTHIO
TPaANIMOHHBIX METO/IOB B YCJIOBHSAX TUIOTHON 3aCTpO¥-
KU ¥ yCTapeBlIed HOPMaTUBHOM 0a30i, HE yYUTHIBAIO-
LIEH COBPEMEHHbIE TEXHOIOIMU. MexXaHU3upOBaHHbII
CHOC 3KCKaBaTOPaMM YacTO MPUBOIMT K UPE3MEPHBIM
3arparam Tpyja, BpeMEHH, TEXHHUYECKUX PECYPCOB, BbI-
COKOIf CTOMMOCTH PaboT, a TaK¥Ke K HapyLICHHIO KOJIO-
THYECKUX HOPM, BOSHWKHOBEHUIO TaKMX HETaTHBHBIX
(haKkTOpOB, KaK IIyM, MTbUIb, BUOPAINH, BOSHUKHOBEHUIO
CIIO)KHOCTEH C BBIBO30M M 3aXOPOHEHHEM OTXO/I0B, 00-
Hapy>KeHHEM BPEIHBIX OTXOIOB (Hampumep, acOecTa),
0COOCHHO B KPYITHEHIIINX ropojax, Takhux kKak Mocksa
n Cankr-IletepOypr. IHHOBalIMOHHBIE METOBI, 3aUM-
CTBOBAHHBIC M3 3apyOE)KHOW MPAKTHKHU, HEOOXOTUMBI
JUISL MOJICPHHU3AIINN OTPACIH, MOBBIIIEHUST Oe3omac-
HOCTH, COKPAIIEHNS YKOJIOTHYECKOTO CIIe/la ¥ COOTBET-
CTBHSI TTI00ATBHBIM TPEHJIAM YCTOHUMBOTO Pa3BUTHS,
B TOM YHCJIE PA3BUTUS «3€JICHOIO CTPOUTEILCTBA» [4].
Poct 00beMOB peHOBaIMH ¥ IOTPEOHOCTD B YTHIIN3ALUH
OTXOJIOB YCHJIMBAIOT HEOOXOIMMOCTh TAKNX HHHOBAIINH.

B nocneanne roxel HaOMOMACTCS 3HAYUTEIBHBINA
mporpecc B pa3paboTkKe W BHEAPEHUHM MHHOBAIMOH-
HBIX TEXHOJIOTHH, HAIIPaBJICHHBIX Ha MOBBIIICHUE HKO-
HOMUYHOCTH, 0€30MacCHOCTH M YKOJOTHYHOCTH BCEX
CTPOMTENBHBIX TPOLECCOB. ABTOpaMH ObLIH M3Yy4EHBbI
WHHOBAIIMOHHBIE TEXHOJIOTHH, KOTOPBIE MOTYT OBITH
MPUMEHEHBI JUIsl IEMOHTaXXa 34aHUH M COOPYIKEHHIH,
UX MPEUMYIIECTBA U MOTEeHIUANbHAS 3()(DEKTUBHOCTD.

MATEPHWAJIBI U METO/JbI

[IpoananuzupoBana nHMHOPMAIU O HOBBIX ITOJI-
XOllaX K ICMOHTAaXYy 3/IaHUH U COOPYKCHUU U MPUME-
Henuu BIM B 3TOM cermeHTe 1€sTENbHOCTH, MPUBE-
JIeHHas] OTEYCCTBCHHBIMHU U 3apyOeKHBIMU aBTOpPaMH,
a Takke 00Cy)KaaeMasi Ha Pa3IMYHbIX HAYYHO-TIPAKTH-
4ecKuX KoH(pepeHIIX U popymax (MexayHapoIHbINA
nmeMoHTaxHBIH opym — Russian Demolition Forum,
JICJIOBAst IPOTrPaMMa BBICTABKH CTPOUTEITBHON TEXHUKH
u rexronoruit CTT Expo u T.11.), mpeacTaBieHHas B UC-
CJIemoBaHMUAX M oTUeTax HalmoHambHON accommanuu

neMoHTaxHbIX opranuzanuii (HA1O), YauBepcutera
Munctpos HUNC® PAACH, EBpormeiickoii JeMOH-
TaxxHor accormaru (EDA), HanmonansHOTO 00BeI1-
HCHUS TIPOU3BOJUTEIICH CTPOUTEIHHBIX MAaTECPHAIIOB,
nznenuit u xoHcTpykuuit (HOIICM), HannonansHOM
acCOIMAINK apeHI0AaTeNIe CTPOUTEILHON TEXHUKH
(HAACT), HarnoHaJIBHOTO HCCIIEI0BATENHCKOTO0 Mo-
CKOBCKOTO TOCYIapCTBEHHOTO CTPOUTEIHFHOTO YHUBEP-
curera (HUY MI'CY) n OOO «Konkyparop».

B xone nccrnenoBaHus U MOATOTOBKH CTaThbH B3si-
Thl 32 OCHOBY CHCTEMHBIH U NPOLIECCHBIH MOAXOJbI
K YIPaBICHHUIO )KU3HEHHBIM IIHKIIOM HHBECTUITHOHHO-
CTPOUTEIHHOTO POCKTA, MPUMEHEHBI METOIBI HaOIFO-
JICHUS, ONIMCAHUS, KOJTMYECTBEHHO-CTATHCTHYECKOTO
aHaJm3a, CPaBHUTEIBHO-COMOCTABUTENILHOTO aHaIN3a.

PE3VIBTATBI HCCIEJOBAHUA

B ycnoBusax akTUBHOI pEHOBALMM KPYIIHBIX IO-
POIOB TIpUMEHEHIE HHHOBAIIMOHHBIX MOJICTICH 3IaHMH
MO3BOJIICT CHOCUTHh UX OBICTPO, O€30MaCHO, C MHIHH-
MaJIbHBIM AMCKOM(OPTOM JUIsl KHUTEJeH TUIOTHOM 3a-
CTpOﬁKH, mojrydyass MakKCUMaJIbHOE KOJIMYECTBO JIUK-
BUIHBIX BTOPUYHBIX MaTEPHUAIOB H MUHAMYM OTXOJIOB.

Emie onHa coBpeMeHHAs TEHACHIUS — OCBOCHHUE
MPOM30H, 3a4acTyl0 MPEIoJIaramias CHOC CTaphiX
MPOMBIIIICHHBIX 00BEKTOB, BKJIFOUAsi OOBEKThI CI0XK-
HbIE W OTacHbIe. PeBuTanuzanus, mpeacTaBsomas
co00if mpeobpa3zoBaHne 3a0POIICHHBIX WM HEUCIIONh-
3yeMBIX MMPOMBIIUICHHBIX 00BEKTOB B COBPEMCHHBIC
MHOTO(DYHKIIHOHAIBHBIC KOMILICKCHI, TAKKE MOXKET
TpeboBaTh YaCTUYHBIN IEMOHTaX HEKOTOPHIX 371aHUM,
UX YacTell, Kakux-Tru00 KOHCTPYKUWH, U HAIWYIHE MH-
(hopMaMOHHONW MOJENH 3[aHUs CYIIECTBEHHO II0-
BEIIIACT CKOPOCTH, KAYeCTBO M 0E30MMacHOCTh padoT
MIPU CHIDKCHUU UX CTOMMOCTH.

IIpu peaeBenonMenTe MPOMBILUIEHHBIX IIJI0MIAJ0K
BIM obergaer psin cneruduaeckux 3a1a4, B TOM YHCTe:

* TI07IcYeT 00HEMOB JEMOHTAKHBIX PA0OT, a TakXkKe
o0bemMa 00pa3yeMbIX OTXOIOB;

* KOHTPOJIb TEXHHYECKOTO COCTOSIHUS 3aHUI U CO-
OpY’KEHUH, OIIpeleIeHne KOHCTPYKIUM, KOTOPbIE HYX-
JTAFOTCS B JOTIONTHUTEIIFHOM YKPETICHUH;

* COBMCIICHHE COXPAHIEMBIX, TEPCHOCUMBIX U JIe-
MOHTHPYEMBIX HHKCHEPHBIX KOMMYHHKAITUIA;

* CHMYJUPOBAHUE MPOIIECCOB JIEMOHTaXa B YCIIO-
BUAX OI'PAaHUYCHHOTO MPOCTPpAHCTBA UJIIN OTCYTCTBUA
BO3MO)KHOCTH CO3JJaHHS JHHAMHYECKHUX HATPY30K;

* B CcIIydac MPHBICUCHUS K PabOTE MOIPSTINKOB
(3aB03 00OpyHOBaHUs, BEIBO3 OTXOJIOB) BO3MOXHOCTB
KOHTPOJIS UX paboThI;

* OCYIIECTBICHHE TEXHHYECKOTO M aBTOPCKOTO
HA/I30pa B PeXKUME OHJIAWH [5—7].

ITo moacueram cnernuanuctoB @I'MK «Pa3zmax»
MPUMEHCHHUE TEXHOJIOTHH WHPOPMAITUOHHOTO MOICIIH-
pPOBaHMsI MIPH MOJATOTOBKE TEPPUTOPHH MOCIIC JTEMOH-
Ta)ka K HOBOMY CTPOHTEILCTBY IO3BOJISIET COKPATHTh
10 13 % mpoekTHBIX 3aTpar 0e3 MmoTepu KadecTBa pa-
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60t. I1pu aTom cropocth peanuzanuu MCII BeipacTaer
Ha 25-30 %"

ITo 3aBepiieHnn NpoexTa JaHHBIE C pa3pelleHus
3aKa3yMKa COXPaHSIOTCS M MCIOIB3YIOTCS JUIs paszpa-
OOTKM M COBEpPIICHCTBOBAHNS HOPMATHBHO-CMETHBIX
(dhopM U cTaHIapTOB, pazpadarsiBaeMbIX Ha 0aze EPII.

Crenyromas mpobiiemMa, KoTopasi MOXKET OBbITh pe-
1rena c momornsto M T, — 3T0 ynpasnenune orxonamu, 00-
pasyromumMucs npu aemonTtaxe 3nanuid. Eme B 2020 r.
ObUTM IPUHATHI HOPMAaTUBHBIE aKThl IO MockBe 1 Mo-
CKOBCKO¥ o0OmacTtu, TpeOyromiue, 9To0Bl BCE OTXO-
JIbI ¥ CITIOCOOBI MX YTHJIN3AaLUU OBLIN MPEICTaBICHBI
B U(POBBIX HHYOPMAIIMOHHBIX cHCTeMax’. MOXHO
pacCcUMTHIBaTh, YTO B OyAyIEM ATOT IIEPETOBON OIIBIT
pacmpoCTpaHUTCs U B IPYTUX PETHOHAX CTPAHBI.

B mmo6anmsHOM MaciTabe ObICTpoE pa3BUTHE ypOa-
HU3ALMH TPUBEJIO K PACTYIIEMY YUCIY CTPOUTEIbHBIX
0TXO0/10B. BONBITMHCTBO 3THX OTXO/IOB TOJJAMH HE TOA-
BEpPrajoch BTOPHYHOMY HCIIOJIb30BAHHIO, TIEpEepadOTKe
U NIPEeBpAIaiIoch B 3aXOpOHEHUe Mycopa. Bo3nelicTBue
Ha OKPYKAIOILLYI0 CPey JaHHBIX OTXOI0B U HEXBAaTKa
3eMEJIbHBIX yYacTKOB JAJISl CO3AaHMS HOBBIX ILIOMIA-
JIOK C IIENBI0 3aXOPOHEHUS YBEIHYMWIN TOTPEOHOCTh
B MHHOBAIIMOHHOM ITOJXOJI€ K YIIPABICHHUIO OTXOIaMH.
MHorue yueHble HONBITAINCH PELIUTh 3Ty MpodiIeMy,
HanpuMep, NPeAJIOKUB JOITOCPOUHOE MPOEKTUPOBA-
HUe Oynyliero paspyuieHus 3qaHus (yKe Ha CTaaud
€ro IMpOEKTHPOBaHUs). PactipocTpaHeHne CTPOUTEIb-
CTBa M3 KOHCTPYKIIMI 3aBOJICKOTO M3TOTOBJICHHUS TAKXKe
sisieTcs: () (HEKTUBHBIM PEIICHUEM JUUIsl COKPAICHHS
OTXOJI0B Ha cTpoiiruomanke. OQHAKO C pa3BUTHEM
B TOPOZAaX MHUpa IPOrpaMM PEHOBAILlUU, PEBUTAIN3A-
MM Bce OoJble HeBOCTPEOOBAHHBIX, BETXUX, aBapUii-
HBIX W TIOTEHIIMAJILHO ONACHBIX 3JIaHUH CTOST mepen
yIrpo30il cHOca. AKTYalIbHOCTb YIIPaBIECHUS CTPOU-
TETBHBIMH OTXOJIaMU TIPHOOpena HoBOe 3By4yaHue. M3-
Y4EHBI Pe3yJIbTaThl UCCIEIOBAHUS, B KOTOPBIX aBTOPBI
MPUBOAST M aHAIU3UPYIOT 3HAUUTEIBHOE KOJIUYECTBO
MIPUMEPOB CHOCA KWJIBIX M MPOMBIIUICHHBIX 3/IaHUH.
OHnu Bce yale BHICKa3bIBAIOTCS B MOJIb3Y IPUMEHECHNUS
MH(POPMAITMOHHBIX MOJeNIel st Oojiee TOYHON OIIeH-
KM KOJIMYECTBA M COCTaBa CTPOUTEIBHBIX OTXO/I0B, 00-
pa3yrouuxcs Mnpu JAeMOHTaXe 3aHUN U COOPYKEHUH,
a TaKk)Ke KOJIMUEeCTBa BHIOPACHIBAEMBIX ITAPHUKOBBIX r'a-
30B [8—11]. Pax aBTOpOB mpeanaraer cozgaHue Leaon
MH(POPMALIMOHHONW CHCTEMBI YIPABICHHUS CTPOUTEIb-
HBIMH OTXOAaMH Ha ocHoBe BIM [12-14].

Ha cerogusmnunii 1eHb CyniecTBYET JOCTAaTOYHO
nH(pOpMaLUK, NOATBEPKIAIONICH IKOHOMUYECKYIO d(-
(extuBHOCTH BHeapeHus: BIM B neMoHTaxXHYIO Aesi-
TENBHOCTb.

! Marpuiia B I€MOHTaXe: BO3MOKHOCTH npuMeneHust BIM.
URL: https://dzen.ru/a/X8DUDKIBbV3X9rPQ?ysclid=mal6
02p05308100641

2 CrpouTenbHbie 00beKThI 1 0TX0/6I: HAJIO yTHiM3npoBarh
npaBmwIbHO! // ATeHTCTBO HOBOCTEH «CTpOHUTENBHBIN OU3-
Heey. URL: https://ancb.ru/publication/read/11503
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Bo MHOTHX HCCITEMOBaHUSIX® TIOHUMACTCSI BOTIPOC
00 3¢ dexruBHOCTH mpuMeHeHus BIM-texHomorni
npu peannszanuu MCII, npudyeM B HEKOTOPBIX U3 HUX
JIETaIbHO PACCMaTPUBACTCS UCIIOIb30BaHNE HH(POPMa-
IIMOHHBIX TEXHOJIOTHI Ha CTAaJNU IEMOHTaXa.

Taxke B nonb3y npumeHeHus BIM-texnonoruii
CBUJICTEIIbCTBYIOT 3apYOEKHBIN OITBIT M ONBIT TEX OTe-
YECTBEHHBIX KOMIIAHUH, KOTOpBIC yCIEIN BHEIPUTH
UX B CBOIO JIESITELHOCTD; PA3JINYHBIE HCCICAOBAHMUS,
MPOBEAECHHbBIE aBTOPAMH U3 PA3HBIX CTPAH.

Ipu cHoce 3manust 5000 M? ¢ 0OIIel CTOUMOCTBIO
pabot 15-20 muH py0. skoHOMYS cocTaBuT 1,5-3 MiH pyo.
MuBectunmu okynsres 3a 3—5 NpoeKToB, T.€. 3a 2—3 roja,
a mmdposast mwiardopma ctonmoctsio 2040 MiH pyd. —
3a 7—10 mpoeKToB IpK MacCOBOM HCHONb30BaHwH [15-21].

Eme ogno nmpeumymecrso BHenpenust UT — mno-
BbIIIIEHNE Oe3omacHoCTH padot [22]. JlaHHBIN pe3yib-
TaT MOXKET OBITh IOCTUTHYT Onarozapsi:

1. TectupoBaHMIO AEHCTBUI HAa KOMIIBIOTEPHOU
MOJIETTH.

Hudposas Mozenb 30aHHs COAEPKHUT BCE HEOO-
XOJMIMBIE CBEJICHUS O €T0 KOHCTPYKTHBHBIX OCOOCHHO-
CTAX: MaTepHale, INIOTHOCTH, Pa3MEIIEHUH, COCTOSTHUN
Ka)/I0T0 3J€MEHTa, 4TO IO3BOJIIET MPOTECTHPOBATD
Ha MoJleiH J1o0oe MIaHupyemMoe JeHCTBHE 10 TOro,
KaK OHO OyJIeT IPOU3BEJICHO B PEaIbHOCTH.

2. KOHTPOII0 TEXHUYECKOTO COCTOSIHUS 3JaHUM
U COOPYXKEHHUH U NX SJICMEHTOB.

Hudopmarnmonnoe moaenuposanue BIM naer Bo3-
MOYKHOCTb OIPENEIUTh T€ 3JIEMEHTHI U KOHCTPYKIIUH,
KOTOPBIE HYKIAIOTCA B IOMOJHUTEIBHOM YKPEIJICHUN.

3. CuMynIHpOBAaHUIO ITPOLECCOB IEMOHTAXA.

Hemecoobpaszno u 3¢ (heKTHBHO P TPOU3BOACTBE
JIEMOHTKHBIX paboT B YCIOBHUIX OIPaHHYCHHOTO MPO-
CTPAHCTBA WJIM B OTCYTCTBUU BO3MOXKHOCTHU CO3AAaHUS
JMHAMHYECKUX HArpy30K”.

4. OueHKe KOJINYeCTBa OTXOIOB.

BIM mno3BouisieT yuecth 00beM CTPOUTEIBHBIX OT-
XOJIOB IIPH CHOCE, PACXOJIbl HA UX YTUJIN3AIMIO U TPAHC-
HOPTUPOBKY [23].

5. Pa3paboTke miaHa cHOca M OOpAIICHUS C OT-
XOJaMHu.

3 Onenka npuMeHeHus: BIM-TeXHONOTHI B CTPOMTEIBCTBE.
Pesynbrarer muccnenoBanust 3QQGEKTUBHOCTH NPHUMEHEHHS
BIM-texHonoruii B ”HBECTUIIMOHHO-CTPOUTENILHBIX MPOEKTax
poccuiickix Kommanuii : otdeT. M., 2016. URL: https://prombim.
csd.ru/upload/iblock/d07/%D0%9E%D1%82%D1%87%D0%B
5%D1%82%20%D0%BE%D0%B1%20%D0%BE%D1%86%
D0%B5%D0%BD%D0%BA%D0%B5%20%D0%BF%D1%8
0%D0%B8%D0%BC%D0%B5%D0%BD%D0%B5%D0%B
D%D0%B8%D1%8F%20BIM%D1%82%D0%B5%D1%85%
D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%
D0%B9%20%D0%B2%20%D1%81%D1%82%D1%80%D0%
BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81
%D1%82%D0%B2%D0%BS5.pdf?ysclid=mal1kvsagl695918441
4 Marpuiia B IEMOHTa)Xe: BO3MOXKHOCTH npumeneHnst BIM.
URL: https://dzen.ru/a/X8DUDKIBbV3X9rPQ?ysclid=mal6
02p05308100641
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Hanpumep, npu o0paiiieHuu ¢ ONacHbIMH MaTepH-
ayaMu (comepKamuMe acOecT, CBOHCTBEHHBIH MHOTHM
CTapbIM 3IaHHUSIM) MOKHO COCTaBHTH rpaduk pador,
IIPU KOTOPOM OHH Oy/lyT JI€MOHTHPOBATHCS U yOHpaTh-
sl C TUIOIIAIKU B TIEPBYIO ouepens [22].

DddexruBrocts BIM npu gemMoHTake 3aKiroya-
€TCs B Psijie IPEUMYIIIECTB, CPEIN KOTOPBIX:

* TOBBINICHUE TOYHOCTH IMOZCYETa 0OBEMOB Je-
MOHTaXa;

* Ooree JeTalIbHOE BU3yaJIbHOE 000CHOBAHHE BKJTIO-
YCHUA DJIECMEHTOB B ICMOHTAXXHYTO BEIOMOCTbD. 3D-uHCT-
PYMEHTBI IIOMOTAl0T OBICTPEE U MPOIIIe JOKa3aTh 000CHO-
BaHHOCTP JIEMOHTa)Ka KOHCTPYKIIUH;

* BBICOKAsl HAINISITHOCTHh TEXHUYECKOW MH(pOpMa-
MK TIpU padote crieruanucToB B 3D-mozenu, kotopast
MO3BOJISIET «PACCMATPHUBATEY COOPYKEHUE CO BCEX CTO-
POH, YTO 3HAYUTEIHHO YIPOIIAET ¥ MOBBIIIACT Kade-
CTBO palOT IO €ro AEMOHTAXKY;

* CHIKCHHE TPYJOEMKOCTH paboOT ISl MPOEKTHU-
POBHIMKOB, DKOHOMUA BPEMCHU U B KOHCYHOM CUECTEC —
COKpAIIIEHHE CPOKOB PEaTM3aINy MPOCKTa;

* COKpAaIllCHHEe PUCKa MOSBJICHHS OMIMOOK Oiaro-
Japsi IMHAMHYECKOMY Y4eTy W3MEHEHHH, YTO M03BO-
JSIET COKOHOMHUTH BPEMsSI U YMEHBIIUTH BEPOSITHOCTh
OlMOKH yueTa 00beMOB B clieli(rKaluy;

* BO3MOXXHOCTH BHJETHb HE TOIBKO OTACIBbHBIN
00BEKT HITH er0 AIICMEHT, ITOJUICKAIIII CHOCY, HO U BCE
KOHCTPYKIMU CMEXHBIX Pa3lIeioB’.

B opranuzanusx, rae yxe BHeAapeHbl BIM-
TexHosioruu, Ha npotsbkeHun XKL o6vekra B ero uH-
(hopManMOHHYI0 MOJENb T00aBIsIeTcss HHPOPMaLns,
HeoOxoxmmas A Ou3Hec-TUIaHUPOBAHUS, TIPOSKTH-
POBaHMsI, MaTEpPHAIBHOTO 00ECIeYeHNsI U Pa3paboTKH
JIOTUCTUYECKUX CXEM, B TOM YHCJIE: JaHHBbIE MHIKE-

5 Peanu3anust MpoeKTa peKOHCTPYKIMH TPOMBIILICHHOTO 00b-
exra ¢ npumeHeHueM nanoCAD BIM Konctpyxkuuu. OnsiT
AO «CubUALl». URL: https://sapr.ru/article/26785

HEPHBIX M3bICKAHWUH, CMETBHI, IUIaHbI TPpaduKH, JOTH-
CTUYECKHE CXEMbI, CBEJEHUS aHaKM3a COLUAIbLHOTO
1 MHPOPMAIMOHHOTO (oHa, paboyasi U IopUINYECcKas
JIOKyMEHTAIIUS1, IPOSKT ¥ MOJIEIT WHKEHEPHBIX CHCTEM
Y KOMMYHUKAIUH, €KeTHEBHBIC OTUEThI CIICLUATICTOB
0 TEXHUYECKOMY HaJ30py. B pamkax paboTsl Ha mpo-
€KTOM OT KOHIICIIIMH JI0 CHOCA WH(POPMAIHSI HCIIOIb-
3yeTcsl CIISIMAIMCTaMU JUIsl aHAJIM3a POEKTHOM JIOKY-
MEHTAIMU U JAHHBIX HHKEHEPHBIX N3bICKAaHUH, ITOMCKa
BO3MOXKHBIX KOJUIM3UH, CTAHAAPTU3AIMH U YCKOPEHHUS
MH(POPMAIMOHHOTO 00MeHa, BU3yaJlbHOW WHBEHTAPH-
3allUH, TEXHUYECKOT0 Ha/[30pa U MHCIEKIIMI 110 OXpaHe
Tpy/Ja, pacueTra TPaHCIIOPTUPOBKHU U JIBHXKEHHS MaTe-
puasioB Ha ruiomaake. ChopMupoBaHHas POCKTHAS
rpyimmna padoTaet co Bcel MHpOpMaIHeH M0 00bEKTY
B €/IMHOM MH(OPMAIIIOHHOM I10JI€, TAKMM 00pa3oM crie-
LUAJIMCThI, 32/IeHICTBOBAaHHBIC B pabOTe HaJl IIPOCKTOM,
OJTHOBPEMEHHO TOJIy4aroT HH(OPMALIUIO O BHOCHMBIX
M3MEHEHHSIX, YTO UCKIIIoYaeT pacxoxaeHus. [1o dakry
CYIIECTBYET TOJIBKO OJIMH BapuaHT npoekra. Crienuau-
CTBI, HETIOCPEACTBEHHO HAXOASIIHECs Ha 00beKTe, 00s1-
3aHbl, UCIOJIB3Ys. MOOMIIbHBIE YCTPOICTBA, PEryJIsIpHO
MIPE/IOCTABIISATh JJAHHBIC O MOKA3aTEeNSAX U BbISBICHHBIX
HU3MCHEHHSX .

Bonee crnokHast cutyanusi CKiIaabIBaeTCs, KOTia
JIEMOHTAXY TIOJUIeXKAT CTapble 3AaHusl, MPOCKTHPOBa-
HHE 1 BO3BEJICHUE KOTOPBIX TPOUCXOIHIIN 10 TIOSIBIICHHS
BIM-TexHONOTHI ¥ KOTOpBIE HE MMEIOT WH(pOPMAIH-
OHHBIX MOJIeJIeH (@ TaKuX 3aHUi B HACTOSIIEE BPEeMs
OOINBIIMHCTBO M UIMEHHO OHM MaccoBO cHocsTcsi). B Ta-
KHX CIIy4asiX CIIeTyeT MPEK/Ie BCEro OIEHUTD IIeJIeCco-
00pa3HOCTh OLM(POBKH TAaHHBIX O 30aHUH (puC. 2).

B cirydae ¢ mpocThIMH 371aHUSIMH U COOPY>KEHH-
SIMHU, B MIPOLIECCE JEMOHTaXa KOTOPBIX HE OXKHJAeTCs
npoOiieM 1 omacHOCTeH, co3aHne NH(POPMAITMOHHON
MOJIEITIM HEleIeco00pa3Ho U SKOHOMHUYECKH HEpEeHTa-
6enpHO. /)11 HUX JOCTaTOYHO pa3padoTaTh HeJeTalH-
3MPOBAHHBIN ITPOEKT JAEMOHTAXA.

IMoaxoxe! K CHOCY 3/1aHNi{, HE IMEIOIMNX HH(POPMAIMOHHBIX MOJIENICH
Approaches to dismantling of buildings which do not have information

3

{4

[Ipocroe 3nanue
Simple building

$

CroxHOe, OIacHOE 37aHNe, IEMOHTAaX KOTOPOro Tpedyer
[JIAHUPOBAHYSL U [IPOBEICHHS 3aIUTHBIX MEPOIPUITUI
Complex, dangerous building, the dismantling of which requires
planning and implementation of protective measures

Pazpabotka popmanbHOTO,
HEJIETANTN3UPOBAHHOTO TIPOCKTa

3

JEMOHTaXa
Development of a formal, non-
detailed dismantling project

HonyquHe TTOJTHOU KapTUHBI TEXHUYECKOI'O COCTOSHUSA 31aHUs
C IPUMEHECHHUEM COBPEMEHHBIX TEXHOJIOT Uit 06CJ'[€I[OBaHI/Iﬂ

Obtaining a complete picture of the technical condition of
the building using modern technologies for surveying and certifying

U MacriopTusaluvu 31aHust

the building

Puc. 2. ITonxoab! K CHOCY CTapbIX 3IaHU, HE UIMCIOIINX HHPOPMAIIMOHHBIX MOJIEICH

Fig. 2. Approaches to dismantling of old buildings which do not have information models
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Puc. 3. PC3yJILTaT JIa3€pHOro CKaHUPOBAHUA 31aHUS B BUJC 00I1aKka ToYeK

Fig. 3. The result of laser scanning of the building in the form of a point cloud

Ecnu 31anue uMeeT CII0KHYIO KOHCTPYKIIHIO,
a ero JEMOHTaX MOJKET OBITh COMPSKEH C OITACHOCTSIMH
JUTSE PA00YHX U OKPYIKAOIIHMX, HEOOXOIUMO TIOTyUCHUE
MOJTHOW ¥ TOYHOW KAPTHUHBI O €r0 TEKYIIeM TeXHUYE-
CKOM COCTOSIHHH. DTO BO3MOXKHO C ITOMOIIBI0 TaKUX
COBPEMEHHBIX CPEJICTB, KaK Ja3epHOE CKaHUPOBAHUE
win pororpammerpusi. [Ipu 1a3epHOM CKaHHPOBAHHH
00BEKT, MOIeKAIINN CHOCY, a TAaK)Ke MPUMBIKAIOIIHE
K HEMY OOBEKTHI OLIU(POBBIBAIOTCS U MTPEACTABIISIOTCS
B Buze oOmaka Touek (puc. 3) [20].

TTonb3ysich OMYYEHHON TaKUM 00pa30M MOJIETIBIO,
MPOCKTUPOBIIUK MOKET TOTOBUTH MPOCKT JIEMOHTAaXKA,
JTake He 3aXO0[Is B BETXOE€, aBApUITHOE 3IaHHE.

dotorpammerpust (poTocheMKa C TOMOILIBIO JIPO-
HOB WJIA JIUCTAHIIMOHHO YIIPaBIsSEMBIX (OTOKaMED)
TaKKe MO3BOJIET CO3AaTh NH()OPMAITMOHHYIO MOJEITb
KOHCTPYKIUH 3IaHUsI M B TaJIbHEHIIIEM pa3padaThiBaTh
MIPOEKT IEMOHTaKa C HCIIOIB30BAHIEM ITOH MOJICITH.

Iloka B P® HeT BO3MOXHOCTHU peaanu3oBaTh
WCITI, xoTopskiii OBl OJHOCTHIO ObLI cBsi3aH ¢ BIM-
TEXHOJIOTUSMH OT MOMEHTA IIOSBIICHHUS KOHIICIIIIHH
JIO KOHIIA 9KCILTyaTalluu U CHOCA.

S3AKJIIOYEHUE U OBCYXJAEHUE

O4eBUIHO, YTO BCE BO3MOXKHOCTH MPUMECHECHHS
BIM-TexHoM0Orui Npu AEMOHTAXE 31aHUN U COOpYIKe-
HUH ele He ucuepnaunsl. JanpHelmee Bueapenue UT
HE TOJIBKO MOBBICUT A (PEKTUBHOCTH COOCTBEHHO CHOCA,
HO 1 00eCTIeunT MoCiIeayolIee yCTOHUYMBOE CTPOUTEIb-
CTBO 3a CUET ONITUMH3ALINH UCIIOJIF30BAHUS MaTepPHaIb-
HbIX, TCXHUYCCKUX, TPYAOBBIX U BPDEMECHHLIX PECYPCOB,
COKpAILEHUSI OTXOJIOB, TIOJTYUYCHUS JTUKBUIHBIX MaTe-
pHAJOB MPHU CHOCE 3TAHHH, YHIPOIICHHS ITOATOTOBKH
0CBOOOIMBIIEHCS TUIOMIAKH K HOBOMY CTPOUTEIIBCTBY.
PeanpubIit 23 dekT oT mepexona Ha HU(GPOBBIE TEXHO-
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noruu B yrpasieHun MCII Ha 00beKTaX, BO3BOIMMBIX
CErofHs C MPUMEHEHNEM MHHOBAI[MOHHBIX METO/OB,
BO3MOXKHO OyzeT omyTuTh depe3 10—15 et mo mepe
9KCIITyaTallly TOCTPOCHHBIX 00BEKTOB.

Jlnst mupokoro pacnpoCTpaHEHUs] TEXHOIOTUM
MH()OPMAIIMOHHOTO MOJICIIMPOBAHUS B JIEMOHTAKHOU
JIeATEILHOCTH TpeOyeTcs npeozioiieHre 0apbepoB, CBOM-
CTBEHHBIX CTPOUTEILHON OTPACIIH B LIETIOM, BKITIOUAst Pa3-
PabOTKy OTEYECTBEHHOTO, HE 3aBUCSIIIETO OT 3apyOSKHBIX
MapTHEPOB MPOrPAMMHOTO 00ECIIEUCHUS], €TI0 yIeIIeBIIe-
HH€; MOATOTOBKY KaJpOB, BIAJCIOIIUX COBPEMEHHBIMU
TEXHOJIOTMSIMH; ¥ HEKOTOPBIX CHEM(PHICCKUX 0apbepoB,
CBOIfcTBeHHBIX BHeApeHI0 BIM-TexHomornit (Tadm. 1).

Kpome Toro, B Poccun cymiecTByeT u Takast mpo-
Grema, mpensTCTBYIOIas 0ojee akTUBHOMY BHEIPEHHIO
MH()OPMALIMOHHOTO MOJICIIMPOBAHHUS, KaK 3aBUCUMOCTh
oT uHoctpaHHoro [10, KoTopoe 3aKiouaeTcsi B TOM,
YTO MHOTHE IPOTPAMMHBIE MTPOAYKTHI, TTOAJEPKHIBA-
romme BIM-mipomiece, sSBIsOTCS 3apyOC)KHBIMA pas-
paboTkaMu U MO3TOMY TpeOYIOT afanTauuu JUis MpH-
MEHEHUsI B YCIOBUSX JACUCTBYIOLIEH POCCUUCKOMU
HOPMAaTHBHO-TIPaBOBO# 0a3bl. B ycinoBuax mociie BBe-
JIEHUsI aHTUPOCCUMCKUX caHKui 2022 . u nocieny-
IOMINX JIET BCTaa HEOOXOAMMOCTb HE TIPOCTO ajarTa-
LIUH, & UMIIOPTO3aMEILeHHsI TPOrPaMMHBIX IPOIYKTOB.
W apanranusi, 1 pazpadoTka COOCTBEHHBIX HMPOJYKTOB
MPOXOASIT YCIEUIHO, OJHAKO HEOOXOANMO MOHUMATh,
yT10 1O OoTeuecTBEHHBIX pa3pabOTOK elle HE MOXKET
B ITOJIHOI Mepe KOHKYPHUPOBATh C HHOCTPAHHBIMU LIU(]-
POBBIMH TEXHOJIOTUSIMH, TMIOCKOJIBKY HE 00J1aaeT MoKa
BcemH TpeOyembiMu (hyHKUUsIMH. Bripouewm, mporpecc
B 3TOM HaIlpaBJIEHNH, O€3yCIOBHO, €CTh: CTOUT OTME-
TtuTh Iporpammy Pilot-BIM, crmoco6Hyr0 aBTOMaTHYe-
CKH coOparh MH(YOPMAITOHHYIO MOJIEIb 31aHHsI Ha OC-
HOBE MH(OPMAILIMH U3 PA3HBIX UCTOYHHKOB.
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Tabu. 1. OcHoBHBIE IpymIibl GapbepoB Ha IyTH BHexpeHus: BIM-TexHomoruii B e TeIbHOCTD 110 AEMOHTAXY 31aHHUi (COCTaB-
JIEHO aBTOpamH 1o padoram [10, 24])

Table 1. Main groups of barriers on the way of implementation of the BIM-technologies to activities of buildings dismantling
(created by the authors according to [10, 24])

YkpynHeHHas
rpymmna 6apbepos Bapbepst
Integrated group Barriers
of barriers
Henmocratounast ZOCTYyImHOCTH MHOTHX THIIOB IPOTrpaMMHOTO obecriedenns: BIM u npocrora
HCTIONB30BAaHMS CBA3aHHOTO MPOTPAMMHOTO 00€CTICIECHHS.
IIpobremsr Insufficient availability of many types of software for BIM and insufficient usability of the connected
C MporpaMMHBIM | software.
obecrieueHIEM 3Ha4nTENbHAS CTONMOCTH IIEPBOHAYATBHBIX HHBECTUINI BO BHeApeHne BIM-TexHOMOTHiA,
(IT0) BIM MIPOIUKTOBAHHASI HEOOXOAMMOCTBIO PHOOPETEHHS JOPOTOCTOsIIero anmnaparHoro u [10.
u co cragaapramu | Considerable cost of initial investments into implementation of BIM technologies dictated by
o the need of acquisition expensive hardware and software.

Problems with
the software for
BIM and with
the software
standards

Puck MHOPMAIIMOHHBIX TTOTEPh MM OLIMOKH CBEICHHH IIPH 0OMEHE ITaHHBIMH MEXK/Ly 3JICMEHTAMH
T10.

Risk of information losses or error of data during data exchange between the software elements.
Henocratounoe cooTBeTcTBHE MEX 1y cTaHAapTaMu BIM-npunoskenuit u OuzHec-Tpe0OBaHUAMHI
CTPOUTENIBHBIX OpraHU3aLHi

Insufficient compliance among the standards of BIM-applications and business requirements of

the construction organizations

TIpoGemsr
BHespeHust BIM-
TEXHOJIOTUH
yepes BCe CTaanuu
YKM3HEHHOTO IIHKJIA
MIpOeKTa
Problems of BIM
technologies
implementation
through all
the stages of project
lifecycle

BonbmMHCTBO aBTOPOB TEOPETHYECKUX TPYLOB, KAK ¥ PyKOBOAUTEIH CTPOUTEIBHBIX OpraHU3aIHH,
BHezpsiionnx BIM, cocpeioTaunBaloT BHUMaHHE Ha M30JMPOBAHHBIX CTAIMSIX CTPOUTEIBHOIO
MPOEKTa MPU PACCMOTPEHUH BOIPOCOB BHeApeHHs BIM-TeXHOIOTHI 1 JINIIb HEMHOTUE POBOJST
HCCIIeI0BaHUE KOPPEIsIK Heckolbkux craauit XK1 npoexra u npodiem cortacoBaHHOTO
npumenenus: BIM na stux cragusx [25, 26].

Most of the authors of theoretical works, as well as the heads of the construction organizations,
introducing BIM, focus attention on the isolated stages of the construction project during
consideration of the matters of the implementation of BIM technologies and only a few conduct

a piece of research of several stages of the project lifecycle correlation and to the problems of

the approved application of BIM at those stages [25, 26].

Wudopmanus, ucrionszyemasi B paMKax HHOPMALHOHHOTO MOJISTMPOBAHYS Ha PA3HbIX CTaHsX
KL mpoekTa, HEOTHOPOIHA, CIOKHA JUTS MIepe/Iavu | MOCICAYIOIICH HHTepIpeTaliy (Hanpumep,
nepenada HHGOPMAIMHU CO CTAAMH IPOSKTUPOBAHMS Ha CTAJIMIO SKCILTyaTalHH, a Iocie ee
3aBEPIICHUS HA CTAMIO IPOCKTUPOBAHUSI ICMOHTAKa M OCYIIECTBICHHUS padoT 1Mo cHocy [26]).
The information, used within the information modelling during different stages of project lifecycle
is non-uniform, it is difficult for transfer and subsequent interpretation (for example, information
transfer from the blueprint stage on the operation stage, and after its end to the blueprint stage of
dismantling and implementation of works on demolition [26]).

Ha pa3HbIX cTagusIX CTPOUTENBHOTO MIPOEKTa MPaKTUYeCcKast LIEHHOCTh puMeHeHust BIM
HEOJMHAKOBO o4eBuHA. Jlyuiie Bcero oHa 000CHOBaHa ISl ATara MPOSKTUPOBAHUS. A CTaans
JIEMOHTAaa SIBJSIETCS B TOM CMBICIIE «QHTHIIHJIEPOM», JUII KOTOPOTO CII0XKHO KOHKPETH3HPOBAThH
1 KOJIMYECTBEHHO OIPENIeNINTh MoKa3arenn dGdexTuBHOCTH nprMeHeHus BIM

During different stages of the construction project the practical value of application of BIM is not
equally obvious. It is proved for the blueprint stage best of all. Meanwhile the stage of dismantling
is the “anti-leader” for which it is difficult to concretize and to define quantitatively the indicators of
the efficiency of BIM application

Kanpossie
mpoOIeMbI
Personnel issues

Henmocratox xanpo mist padotsl ¢ BIM-texHonorusmu. HecooTBeTcTBHE KBaMM(pHUKALINK TIEpcOHaa
TpeOOBaHMAM K padore.

Lack of the personnel for work with BIM technologies. Discrepancy of qualification of the personnel
to the job requirements.

HecoBepmieHcTBO cucTeMsl ipodeccHoHaTbHOI MOATOTOBKH CIIEIMAIUCTOB K padote ¢ BIM:
OTCYTCTBHE HAIPABJICHUS MIOATOTOBKHU B By3aX, TEMAaTHYECKUX IIPOrPaMM, y4eOHbBIX MaTepHAIIOB,
HEJ0CTAaTOK HAYYHO-IIEArorH4eCKHX KapoB, MIMCIOIIUX 3HAHUS U OIBIT paboTsl ¢ BIM

U CIIOCOOHBIX NepeaBaTh HX Jaee

Imperfection of the system of professional training of specialists to work with BIM: absence of

the direction of preparation in higher education institutions, thematic programmes, learning materials,
lack of the research-and-educational personnel, having knowledge and work experience in BIM and
capable to transfer them further
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VYkpynHeHHas
rpymma 6apbepoB Bapsepst
Integrated group Barriers
of barriers
HeobxomuMocTh oOprann3anioOHHBIX HHHOBALHUH, TOTPEOHOCTEH B HOBBIX (DYHKITHSX M Jake HOBBIX
JOJKHOCTAX, Takux kak BIM-menenxep u BIM-koopauHaToOp CTpOUTENBHOM OpraHU3alium.
3aTpaTHOCTh M TPYAOEMKOCTh TAKNX MEPONPUSITHI, CIIOCOOHBIX BPEMEHHO ITPUBOIUTE K CHIYKECHUIO
a¢dexTUBHOCTH Tpy/a B OpraHU3aIIH.
Need of organizational innovations, needs for new functions and even new positions, such as BIM-
OpraHu3aioHHbIe . . . oL . . . .
1poGiIeME! manager and BIM-coordinator in the construction organization. The cost intensity and labour input of

Organisational
challenges

B kauecTBe CHATHSA elie 0JHOTO Oapbepa cieny-
€T COBEPIICHCTBOBATH HOPMAaTHBHO-TIPABOBYIO 0azy
quts ipuMeHenns: BIM B nemonTaxubix padorax. He-
KOTOPBIE HOPMAaTHBHO-IIPABOBBIE IOKYMEHTBI COIEPKAT
IIPaBOBBIE OCHOBBHI /U1 npuMeHeHust BIM B neMoHTax-
HBIX paborax (Tabm. 2).

Kax BuaHO, mpoBesieHa 3HAUMTENbHAsT pabora,
HO ISl TAJTBHEHIIIEro pa3BUTHS IEMOHTaXKHOTO On3He-
ca OH Hy)XJaeTcs B 00Jee MOIIHOM COOCTBEHHOM, TeMa-
TUYECKOM MPaBOBOM PETYIUPOBAHUU, KOTOPOE YUUTHI-
BaJI0 OBI cienMUKY STOH NEeATEITLHOCTH.

Taknum oOpazom, Hanbosee MEepCIeKTHBHBIMU Ha-
MIPaBJICHUSMH HCCIICJOBAaHNUHN 110 pobieMaM BHEpe-
Hus U npumeHeHns BIM-texHonoruii B JeMOHTaKHOU

such actions can temporarily lead to the decrease in the efficiency of work in the organization.
CompoTHBIEHHE H3MEHCHHUSIM, IPUBEP;KEHHOCTD TIPUBEIYHBIM METOaM MPOEKTHPOBAHHS,
TUTAHUPOBAHMS M YIPABICHHS HHBECTUINOHHO-CTPOUTEIILHEIMHI IPOEKTAMH U HETOTOBHOCTD

K MHHOBAIIUSIM COTPYAHHKOB U kK€ PYKOBOJICTBA MHOTHX CTPOMTEIILHBIX OpraHu3anui [27]
Resistance to changes, commitment to usual design methods, planning and management of
investment-and-construction projects and unavailability to innovations from the employees and even
from the managers of many construction organizations [27]

JIESITCIILHOCTH, a TAK)KE MPAKTHICCKOW pabOTHI B JIaH-
HOW OOJIACTH TIPEICTABIISIOTCS:

1) coBepIICHCTBOBAaHUE HOPMATHBHO-TIPABOBOTO
peryIupOBaHuUs B 3TOU 00JacTu;

2) pa3paboTka KaueCTBCHHOTO U JOCTYITHOTO
1o 1neHaM oredecrBeHHoro 110;

3) MHTepHUpeTanus JeMOHTaXa KaKk HCOTheMJIe-
Mol uacTtu nmpouecca peanuszanuu UCII u xoopauna-
uust npuMmeHeHus: BIM-TexHonoruit Ha Bcex CTagusix
MPOEKTA;

4) mpeoaoJcHUE KaJPOBOTO ACHUIIUTA JIJIs BHE-
Jpenust u npumeHenusi BIM-texHonoruii B 1eMOHTax-
HOM JIeATEIBbHOCTH, MIPEOJOJICHNE COMTPOTUBIICHUS U3-
MEHEHUSIM B CTPOUTENIbHBIX OpraHU3aIusX;

Taoua. 2. OcHOBHBIC HOPMAaTUBHO-IIPABOBBLIC TOKYMEHTBI, 3aTparuBaroiue BONPOCHl ICMOHTaXKa U, B HaCTHOCTH, IIPUMCHCHUS

BIM B neMoHTaXHBIX paboTax (COCTaBICHO aBTOPaMHU)

Table 2. Main standard-and-legal documents concerning the matters of dismantling and particularly application of BIM during

the dismantling works (created by the authors)

HaumenoBanue
Name

Coneprxanue
Contents

Ilocranosnenue [IpaButensctBa Poccun ot 16.02.2008

Ne 87 «O coctaBe pa3zenoB NPOEKTHON JOKYMEHTAIIN

U TpeOOBaHMAX K UX COACPIKAHUIO»

Order of the Government of the Russian Federation, February
16, 2008 No. 87 “The structure of sections of the project
documentation and requirements to their contents™

O61ue TpeboBaHus K OpraHU3aLuy paboT Mo CHOCY
WM JEMOHTAXY 3/1aHUI, CTPOEHUIN U COOPYKEHUHN
00BEKTOB KAIUTAILHOTO CTPOUTETHCTBA

General requirements to the organization of works

on demolition or dismantling of buildings and structures
within the capital construction projects

CTO HOCTPOM 2.33.53-2011 «Opranusamst CTpOMTEIEHOTO
npousBozcTBa. CHOC (IEMOHTAX) 31aHUI U COOPYKCHUID)
Standard STO NOSTROY 2.33.53-2011 “Organization of
construction production. Demolition (dismantling) of buildings
and structures”

Cranpapt opranuzauuy. TpeGoBaHUs K IPOM3BOJCTBY
paboT 1O CHOCY MIJIM JIEMOHTAXY 3[aHH, CTPOCHUI

U COOPY)KEHUI 00BEKTOB KAalIUTAJILHOIO CTPOUTEIIBCTBA
Standard of the organization. Requirements to works

on demolition or dismantling of buildings and structures
within the capital construction projects

I'pagocTpourensuslil kogekc PO, rmasa 6.4 «CHOC 00BEKTOB
KaIlMTaJbHOTO CTPOUTEIILCTBAY

City-planning Code of the Russian Federation, Chapter 6.4
“Demolition of Capital Construction Objects”

TlonsiTne nua, OCyIIECTBISIONIEr0 JEMOHTAX
31anust/coopyskenust. TpeGoBaHUS K CTATyCy JIHIL,
MMEIOIINX ITPABO OCYIIECTBISTE IEMOHTaXK
Concept of the person, performing dismantling

of a building/structure. Requirements to

the status of the persons having the right to perform
dismantling
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HaumenoBanue
Name

ConeprxaHue
Contents

ITocranosnenue [IpaButenscrea PO or 17.05.2024 Ne 614
«O6 yrBepxnennu [IpaBuin popMHpOBaHHS U BEICHHS
HH()OPMAIIMOHHOM MOJIeNT 00BEKTa KAaIINTaIBHOTO
CTPOUTEIILCTBA, COCTABA CBE/ICHMUIA, JOKYMCHTOB M MaTepHaoB,
BKJIFOYaeMBIX B HH(OPMALIHOHHYIO MOZIENb 00beKTa
KaIMTaJIbHOTO CTPOUTENIBCTBA U IIPE/ICTABIISIEMBIX B (hopme
JJIEKTPOHHBIX JIOKYMEHTOB, U TpeOOBaHHH K (hopmaram
YKa3aHHBIX 3JIEKTPOHHBIX JOKyMEHTOBY. JlelicTByeT

¢ 01.09.2024 10 01.09.2030

Order of the Government of the Russian Federation of May
17,2024 No. 614. “The approval of Rules of forming and
maintaining the information model of a capital construction
object, the scope of information, documents and materials
included in the information model of a capital construction
object and represented in the form of electronic documents,
and requirements to formats of the specified electronic
documents”. Works from 01.09.2024 till 01.09.2030

TIpaBuma coznannst HHGOPMATMOHHOM MOJISITH

31aHus U ee BefeHust. CocTaB CBEICHNUH, IOKyMEHTOB

U MaTepHasoB, BKIIOYaEMbIX B HH()OPMAMOHHYIO
Mozieltb. TpeOoBaHMS K IIEKTPOHHBIM JTOKyMEHTaM
Rules of creation of an information model of the building
and its maintaining. The scope of information,

the documents and materials included in the information
model. Requirements to electronic documents

IIpuka3 Muncrpos PO ot 4.08.2020 Ne 421/mp

«O0 yTBepIKICHNH METOUKH ONPEeTICH U] CMETHOH CTOMMOCTH
CTPOUTEINILCTBA, PEKOHCTPYKINH, KATUTAILHOTO PEMOHTA, CHOCA
00BEKTOB KalIMTAJILHOTO CTPOUTENIECTBA, PAOOT 10 COXPAHEHUIO
00BEKTOB KyJIBTYPHOTO HAceHsl (MaMsITHUKOB HCTOPUH

U KyJIbTYpbl) HaponoB Poccuiickoit @enepanuu Ha TEppUTOPUU
Poccuiickoii ®eneparum»

Order of the Ministry of Construction, Housing and Utilities

of the Russian Federation, August 4, 2020 No. 421

“The statement of the technique of determination of estimated
cost of construction, reconstruction, capital repairs, demolition
of capital construction projects, works on preserving of objects

VYTBepxIaeT METOANKY ONpeeIeH s CMETHOM
CTOMMOCTH CTPOUTEIBCTBA, PEKOHCTPYKIIHH,
KalMTaJIbHOTO PEMOHTA, CHOCA 0OBEKTOB KalNTaIbHOTO
CTPOUTENBCTBA U PAOOT 110 COXPAHEHUIO 00BEKTOB
KyJIBTYpHOTO Hacienus. B Metoanke npenycmarpruBaercst
BO3MOXKHOCTb BKJIFOUEHUSI 3aTPaT, CBI3aHHBIX

C HCIIOJIb30BaHUEM TEXHOJIOTHH HHPOPMAI[IOHHOTO
MOJICJIMPOBAHUSI, B CBOIHBIH CMETHBII pacdyer
Approves the technique of determination of estimated
cost of construction, reconstruction, capital repairs,
demolition of capital construction objects and works

on preserving of objects of cultural heritage.

of cultural heritage (historical and cultural monuments) of
the people of the Russian Federation in the territory
of the Russian Federation”

The technique provides the possibility of inclusion
of the costs, connected with use of technologies of
information modelling, in the summary estimate

CIT1471.1325800.2019 «MHpOpMaIMOHHOE MOICIHPOBAHNE
B CTPOUTEJILCTBE»

Construction Rules 471.1325800.2019 “Information modelling

in construction”

5) KOHIIEHTpanus BHUMaHHs Ha BO3MOKHOCTAX BIM-
TEXHOJIOT M HE TOJIbKO B BOIIPOCAX IMPOSKTHPOBAHMSI (a CO-
OTBETCTBEHHO — KOHCTPYKTHBHBIX OCOOCHHOCTEH 3/1aHMsl,
TOJUIEKAILIETO CHOCY, ¥ Pa3pabOTKH MPOEKTa JAEMOHTa-
Ka), B IPEACTABICHUN OCOOCHHOCTEH CHOCUMOTO 3/IaHUs
(4TO SIBIISAETCS JIOTUYHBIM MTPOIOIKEHHEM ocBoeHus BIM-
TEXHOJIOT Wi B POEKTUPOBAHHUH, BO3BEICHUH M IKCILTyaTa-
MU 3aHHM#T), HO U Ha BO3MOYKHOCTSIX MOBBIMICHHS d(PdeK-
THBHOCTH YIIPABJICHUSI CTPOUTEILHBIMH OTXO/IAMH:

* peayu3aluy NPUHIMIIA OEPEKITMBOTO TIPOU3BO/I-
ctBa (lean construction);

* CHW)KEHHMS BO3/ICHCTBUS CTPOUTEIHCTBA U CHOCA
3/IaHUH Ha OKPYKAIOIIYIO CPelly, a ClIeI0BaTEebHO, —

CoznepxuT TpeboBaHMs K HHYOPMAILIMOHHBIM MOZCIISIM
00BEKTOB KalMTAJILHOTO CTPOUTENIBCTBA U paboTe

¢ HUMH Juisi cOopa, 00paboTKK 1 XpaHeHHs HH(POPMALIUH
0 Ka4€CTBE IMPOMU3BOACTBA Pa3IMYHbIX CTPOUTECIIBbHBIX
pabor

Requirements to information models of capital
construction objects and work with them for collecting,
processing and storage of information on quality

of production of various construction works

MOJYYEHUE TONOKUTEIBHOTO COIMAIBHOTO U 3KOJIOTH-
94EeCKOTo dPPeKTa;

* (opMHUPOBaHMS OCIEIOBATEIBLHON CHUCTEMBI
yIpaBJICHUS! CTPOUTEIBHBIMU OTXO/IaMH, paboTaromien
Ha ocHoBe BIM, mnst ynpaBneHust naeHTuuKanuei,
OIICHKOU, TPAHCIIOPTUPOBKOH, TIEPEPabOTKON OTXO/I0B,
U mpoleccaMu coopa AaHHbIX 00 0TX0/ax Ha BCEM ITPO-
TSOKEHUU CHOCA JUIS JOCTHIKEHHUS MOJJICPKUBACMOM
YTUIN3AIUH OTXOJIOB;

e oovenunenust BIM-texnonoruit ¢ GIS pst pas-
pabOTKH CHCTEMBI KOHTPOJISI TPAHCIIOPTHPOBKOM CTPO-
UTEJIBHBIX OTXOIOB U 3((PEKTUBHOTO YIPABICHUS UMU
B PEXHME PeaJbHOTO BPEMEHH.
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