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AHHoTanus. VIHHOBaNMY B KU3HEHHOM LUKIJIE CTPOMTENHCTBA - Ba)KHAs TeMa A COBPEMEHHOH MHIYCTPHM CTPOUTENLCTBA.
Beeznenue texuonoruit BIM (Building Information Modeling) u I'IC (I'eonnpopMannoHHas ciucteMa) B CTPOUTENBHBIN POLIece
HM3MEHSET TPAIUIHOHHYIO METOOJIOTHIO IIPOSKTHPOBAHUS 30aHui 1 coopyskeHuid. aTerpanus BIM u 'MC no3BosseT HOBBICUTH
TOYHOCTH ¥ KQUeCTBO MH(OPMAINH IIPH NIPOSKTUPOBAHUU U CTPOUTENIHCTBE. DTO AOCTHTACTCS 33 CUET MU(PPOBOTO KOHTPOIS H
YIpaBJIeHHs] JTaHHBIMH, KOTOpBIE XpaHATCS B €QWHON 0a3e NaHHBIX, JOCTYITHOH BCEM ydYacTHHKaM mpoekTa. [IpumeHeHme
HMHTETPAIMN CHCTEM IIPH IPOSKTUPOBAHMY 3/aHMI ITO3BOJISIET HAMHOTO 0o0Jiee TOYHO OTOOPAa3sHTh JOCTH)KEHUS! 3PTOHOMHKHU H
6e3omacHOCTH, pabOTHl ¢ SHEprueil, ONTUMHU3ALUK MaTePHANIOB, a TAKXKE IMPOTHO3UPOBAHMS IKCIUTyaTAMOHHBIX PacXOJOB.
VHHOBauWM B >KM3HEHHOM LIUKJIE CTPOMTENBCTBA MO3BOJISIOT CHU3UTh BPEMEHHBIE U (DUHAHCOBBIC 3aTPAThl, a TAK)KE MOBHICUTH
KauecTBO PaboThI BO BCEH IEMOYKE JOCTABKH MPOEKTA. DTO BaXKHO AJISI PA3IIMIHBIX CEKTOPOB, BKITFOUas XUIUIIHOE CTPOUTENBCTBO,
KOMMEPUECKY0 HEABMKUMOCTh U 00beKThI nHPpacTpykTypsl. BIM u TYC Takke mOMOraoT ypoCTHTh B3aUMOJCHCTBUE MEXKITY
BCEMH yYaCTHUKAMH IIPOEKTA - OT apXUTEKTOPOB U MHXKEHEPOB JI0 CTPOUTENEH U HKCILTyaTalOHHBIX KOMaHA. DTO 00ecIieunBaeT
6ornee >¢exTUBHOE pemIeHne IPOOIEM 1 YIIydIIaeT B3aNMOICHCTBIE Ha BCEM Talle )KH3HEHHOTO IIUKIIA IPOEKTa.

Ipenmer uccaenoBanus: sxciopt BIM-monenn, coznannoit B mporpamme Graphisoft ArchiCAD, B TMC-muaropmy Autodesk
Civil 3D.

Marepuaiabl U MeTOABI: B XOJ¢ HCCJICIOBAHUS ONMCAHBI OCHOBHBIC TEPMHHBI U OMPENCNICHUs, CONOCTaBlIeH (DYHKIIMOHAI
paccMaTpuBaeMBIX IUIaTGOPM, a TakKe NMPUBEICHBI IPEHMYIIECTBA HHTETPALUH TEXHOJIOTHI, pacCMOTPEH OMBIT IPUMEHEHHS
TEXHOJIOTHH MH()OPMAIHOHHOTO MOJICTUPOBAHUs, HCIIOIb3YeMbIi Ul TPaJOCTPOUTENBHOM IesTenbHOCTH Ha mpumepe BIM-
Mozenu 3aaHus kade. B pabore mpoaHanM3MpOBaHBI TEOPETHUYECKHE M NPAKTHUECKHE MaTepualbl, Kacalolluecs HpeaMeTa
HCCIIeZIOBaHMs, ClIeTIaHbI BBIBOABL B mporecce nmoxbopa MaTepraioB o TeMe MyOIUKaluy U aHaIn3a ITOJyYeHHBIX Pe3yIbTaToB
TIPUMEHEHBI TPAANUIMOHHBIE METOIBI CPABHEHNUS U aHAJIOTUH.

Pe3yabTaThl: B X0/J¢ UCCIEOBaHMs YCTAaHOBIICHO, YTO IIPU COBMECTHOM HcIoab3oBaHuU TexHosoruu BIM u I'MC Bo3Hukaer
BO3MOXXHOCTh YCOBEPIIEHCTBOBAHHS IIPOIECCOB CO3IaHMS NPOEKTOB CTPOMUTENBCTBA, HAJl KOTOPHIMU OHH pabOTAlOT cooOmia,
BU3YyaJIU3UPYsI TOTOBBIE INPOCKTHI B UX CpEaC. DTO MOXET IOMOYh B OGHapy)KeHHI/l BO3MOYXHBIX HECOOTBETCTBHH C HHBIMHU
CYLIECTBYIOIIMMH JIEMEHTaMHU B 3TOH MECTHOCTH CTPOMUTEJIHTBA.

BeiBoasl: [Ipu ananuse mpUHOHUIIOB cOBMECTHOro nmpuMmeHeHus TexHosnorun BIM m 'MC  ycraHOBIEGHBI MX ITOCTOWHCTBA H
HEJOCTaTKM, Ha OCHOBE KOTOPBIX C(hOpMyITHPOBAHBI BEIBOJBI O JAdbHEHIIEM MPHUMEHEHUH M MHTETPALHH MPOIYKTOB KOMIIAHUN
Graphisoft u Autodesk.

KiioueBbie cjioBa: nporpamma, CUCTEMa, HHTETpalvs, NPOCKTUPOBAHUE, MOJCIIb.

BBEJIEHUE HNndopmannonnoe MO/eTMPOBAHMNE COOPYKEHHs!
— MpOIECC CO3/IaHHsl KOMITBIOTEPHOU MOJENN 00bEeKTa
COOpYKEHHs, KOTOpasi oToOpaxkaeT ero (husuueckue,
reOMEeTpUYECKHEe U (PyHKIIMOHABHBIE XapaKTEPUCTHKH.
WHdopmalmoHHOE  MOJENMPOBaHUE MOXET OBITh
HCIIOJIb30BaHO JUIst TIPEABAPUTEILHOTO
MIPOCKTUPOBAHUS U ONTHMHU3AIUU CTPOUTEIBCTBA, IS
YIpaBIICHUS MPOLECCOM CTPOUTENBCTBA M MPOBEICHHS
TECTOB Ha pa3IM4HBIX JTamax pabor. Takxke
WH(POPMAIMOHHAS MOIENTh MOXKET CIY)KHUTh OCHOBOH
JUIA  JaNbHEWINEero yNpaBleHWS W  OKCIDIyaTalud
COOPYIKEHHSI, a TAKOKE [T aHAIH3a €T0 TIEPCIIEKTUBHBIX
Mo upUKaMi U JadbHEHINX peKOHCTpYyKImi [4,5].
T'eoundopmanuonnnie cucrembr (I'UC) -
KOMIUIEKC TPOTPAMMHBIX M aNlapaTHBIX CPEACTB,
KOTOpBbIE TIO3BOJISIIOT cobupars, XpaHUTb,
aHATM3UPOBaTh, 00pPabaTHIBATh, & TAKXKE MPEICTABIIATH
reorpauueckue JaHHble M WHPOPMALMIO O 3eMHOU
IIOBEPXHOCTH U €e 00bEKTax B BHIE KapT, rpaMKOB 1
TabIuI.
BIM-texnoaorun (BIM - Building Information
Modelling, nH)opMaIIIOHHOE MOEITUPOBAHHE 3/TaHUIT)
—  wHQOpMAIIMOHHBIE  TEXHOJOTHH,  KOTOpEIC

CrocoOHOCTh TPEACTABIATh KApTUHY OyIymiero
HMMeeT pellarolee 3HaueHUe I YCIENTHOTO Pa3BUTHS
B COBPEMEHHYIO 310Xy B JIO00H cdepe NesITeTbHOCTH.
OHa no3BoJIsieT NPeAyraiblBaTh HEKOTOPbIE TEHACHIINN
U 3apaHee K HUM roToBUThCS. CerogHsi MpUCYTCTBYET
HEOOXOIMMOCTP B WHHOBAaIIMOHHBIX TOAXOHAaX K
TUTaHUPOBAHUIO 00BEKTOB cTpouTenscTBa [1,2,3]. Tlpu
HoBoMm mnoaxone I'MC wnHampsmyro nomonHser BIM
MOJIeNb pa3IMuHbIMU JaHHbIMH, a BIM, B cBorwo
ouepenb, MO3BOJSIET B IIOJHOH MeEpe pPacKpHIBAaTh
Bo3MmoxkHOCTH ' IC cuctem. MuTterpanus ganusix ['YIC
nu BIM noapa3symeBaeT ONTUMHU3ALMIO CO3JAHUS
00BEKTOB B CHCTEMax, O00ecIeurBas IUIAHHPOBAHUE
OOHOBIICHHBIX M 00JI€€ 3KOJIOTMYCCKH PANUOHATBHBIX
MIPOEKTOB.

HamBaxneitmuM  ¢daktopom wuHTerpanmun BIM
MonenupoBanust B [MIC cucteMsl SBIS€TCS TO, UTO
Oonpmas 4acThb CTPOUTENBHBIX 00BEKTOB
MOJpa3yMeBaeT MOJ COOOH MAacCHBHYIO CIIOXKHYIO
CTPYKTYpY, KoTOpas TpeOyeT COBMEIIEHHS |
Pa3IUYHBIX MOJIETIEH, TOAX0I0B ¥ TPEOOBaHNUH.
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WCIIONIB3YIOTCSL Ul CO3JaHUsT W YIpaBIICHHS
MHPOPMALIMOHHON MOJIETIBIO 3/1aHUs I
nHppactpykTypel (Building Information Model
BIM). BIM-TexHOJIOIHH IO3BOJISAIOT OOBEAMHHUTL B
OJHOII MoJenu Bce  JIaHHBIE, CBS3aHHBIE C
MIPOEKTUPOBAHUEM, CTPOUTEIHCTBOM U JKCILTyaTalen
00BEKTa, B TOM YHCIIE TEOMETPHUYECKHUE, Tpadudeckue,
TEXHUYECKHE, SKOHOMUYECKHE M JPYTHe MapaMeTphl.
310 MO3BOJISIET OIITHMU3UPOBATH MPOLIECCHI
NPOEKTUPOBAaHHUS U CTPOUTEIHCTBA, KOHTPOJIUPOBATH
KaueCTBO W CPOKHM BBINOJHEHHs paboT, a TaKxKe
YIPOCTUTH KCILTyaTalMI0 ¥ PEMOHT OOBEKTOB.

Henabp ucciaenoBanusi. OCHOBHOW LENbIO JaHHOM
CTaThbU SBJSIETCSl aHanu3 oJkcrnopta BIM-monenw,
cozmanHoi B mporpamme Graphisoft ArchiCAD, B
I'MC-mnarpopmy Autodesk Civil 3D. Heobxoanmo
MIPOBECTH AHAIM3 HKCIIOPTUPOBAHHOW MOJAENHN 3/1aHMUA,
a TakkKe TMOHCK OmHOOK, TOTepsl HaHHBIX |
HEYAOBJICTBOPUTEIBHO IEPEHECEHHBIX 3JIEMEHTOB.

OCHOBHASA YACTD.
IIpenmyiiecTBa HHTErpaluu
KnroueBbIM  3B€HOM B POCT€  pa3BUTHA
uH(pOpMalMOHHOTO  MoOjenupoBaHus B chepe

CTPOUTENBCTBA cTalla BO3MOXHOCTh HHTerpanmu ['MIC
BIM Texnosoruii. CBsi3aHO 3TO ¢ HanboJee OOIMPHBIM
MIPEACTaBICHAEM JKM3HEHHOTO ILMKJIa  OOBEKTOB
CTPOUTENBCTBA M INPSIMBIM BKIIIOYEHHEM B ATOT IIMKII
9TAIOB, HAYWHASI C KOHIICNITYaJIbHOTO CTPOUTENBCTBA,
3aKaH4MBasl dKCIUTyaTaluuel B 1esnom [6,7,8].

OnHaxko, eciy B3MIIAHYTh Ha 3TO C APYTOM CTOPOHBI,
proOpeTaeMple TPEUMYIIECTBA B HCIIOJIb30BAHUU
9THX TEXHOJIOTHH MPOSIBISIFOTCS HA pa3HbIX dTanax u B
pa3Hbix (opMax, 3arparuBas pazHOOOpa3HbIl COCTaB

3aUHTEPECOBAHHBIX CTOPOH CTPOUTENBCTBA.
Wurerpauus texnonoruit BIM u I'C no3Bossier Ham
co3laBaTh MH(OPMANMOHHBIE CHCTEMBI, XOPOIIO
BBIMOJHAIONIME  CBOM  (yHKOIMM B KPYITHBIX
reorpapuueckux MacmTabax, orBevatomme WT -
CTaHAApTaM KPYNHBIX MNPEANpHUATHA B o0macTtu
0€3011acHOCTH, KOTOPbIE aIaNTHPYIOTCA K Pa3IMdHBIM
HCXOJHBIM UCTOYHHUKAM JAHHBIX U KOPIOPATHBHBIM
MIPUJIOKEHUSAM, TII03BOJIAA BOCCO37aBaTh OOpaTHBIE
THIIEPCCBUIKM K COAEp)KaluM Oojiee  MacCHBHOE
KOJIMYECTBO JdAaHHBIX I/IH(I)OpMaHI/IOHHI)IM MOJCIISIM
3aHUsL.

IIpod.JieMbl HHTErpanuu

BIM u I'MIC pasHble cucTteMbl MO CIOCO0y HX
IIPUMEHEHHS, B HUX MMEIOT Pa3iIH4Hs HCIOJb3yeMbIe
WHCTPYMEHTHI U CTaHIapThl. VIX OCHOBHBIM OTIMYHEM
sBisieTcst To, uro BIM- rpadmueckas mporpamma,
KOTOpasi ~ WCNONb3yeTcsd Ul  IPOEKTHPOBAHMS
COOPY’KEHUI C BBICOKUM YPOBHEM I€OMETPHUYECKON U
mapaMeTpudeckoil nerammsanuu, a I[UC sBusgercs
CHUCTEMOM, HCMOJIb3YIOIIeld 0a3bl JaHHBIX B MEJIX

MOJIETTUPOBAHUS O0JIBIINX reorpapuyecKux
MeCTHOCTeM peanibHoro mupa [9,10].

[pu 170 COBMECTHOM HCTIOJIb30BAHUU
MPHUCYTCTBYET BO3MOXKHOCTh  YCOBEPIICHCTBOBAHUS

MIPOIIECCOB CO3MaHUS IMPOEKTOB CTPOUTEILCTBA, Hal
KOTOPBIMH OHH pPabOTalOT co00INa, BH3YAIH3HUPYS
TOTOBBIC MPOEKTHl B MX cpelle. ITO MOXKET IIOMOYb B
0OHapy>XeHHH BO3MOXKHBIX CTOJNKHOBCHHH C WHBIMU
CYIIECTBYIOLUIMMH 3JIEMEHTaMH B 3TOW MeCTHOCTU. B
Tabnure 1 ommcana o6xacTs npuMeneHus cucrem BIM
u TUC [11,12].

Taoauna 1. Otanune cucrem BIM u T'HC

Table 1.

The difference between BIM and GIS systems

BIM

I'uc

Hens

[Tudposoe mpeacraBieHue,
HCTIOJIB3yeMOE ISt
MPOEKTUPOBAHHSI, CTPOMTENLCTBA U

3axBaTbIBAET, XPaHUT,
aHATM3UPYET, YIPABISET U
MIpeICTaBIseT IaHHBIC, CBSI3aHHbIE

00BEKTEI

YIPaBICHHUS C PacIoIOKEHHEM

[TporpamMMHBIE TPOTYKTEI Autodesk Revit, Graphisoft ArcGIS Desktop, Autodesk Civil
ArchiCAD 3d

[Tpoaykt [pencraensrot HecyniecTByromme | [IpeacraBnenue

IMPOCTPAHCTBCHHOI'O 00BeKTa

[IpocTpancTBeHHBIN aHATU3

Her MIPOCTPAHCTBCHHOI'O aHAJIN3a

IIpucyTcTBYET NpOCTPaHCTBEHHBIN
aHaIH3

Tun panHeIX
niu 3D)

OtnensHbIe (aiinbl yepTexeit (2D

Kapts1, 00bennHEHHEBIE B
HECKOJIBKO HAOOPOB (PyHKITHIA
(ymw, 3gaHui, Tororpaduyeckue);
MHOTO THITOB JaHHBIX ((HOTO,
BH/JI€0, 0a3bl TAHHBIX)

ITons30BaTenu Oyl 10a630BaTENb Heckonbko nmonp3oBaTeaei B
0JTHOM Habope JaHHbIX
CraHgapThl IFC OGC WMS, WFS, GML, CityGML

Mepenaua BIM moaesn B Civil 3D

B Hamem wuccrienoBaHuu BBIOOp Manx Ha MOJEIb
Kae B KauecTBE TECTOBOI'O OOBEKTa HMCCIENOBAHUS U
JeMoHcTpauuu wuHTerpaunu cucrem BIM u T'HMC.
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IIporpammuoe obecrieuenue BIM ot  kommnanuu
Graphisoft ArchiCAD mnpuHATO HCHONB30BaTh IS
COCTaBJICHUS 3D-moneneit  obwvekta  (Puc.4).
OcHoBHEIMU ncToyHMKamMu st 3D- mopenupoBanus



CTpouTeNnsCTBO U TEXHOTeHHas 6e3omacHocTh Ne33(85) - 2024

SIBIISIIOTCSL TUIAHBI JTaKei 31aHus, paspe3 u Qailiisl
¢opmara CAIIP[13,14] (Puc.1;Puc.2; Puc3).
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Fig 1. Ground floor plan

MCTILITATEMLHAS BEPCHA ARCHICAD
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Puc.2 [1nan BrOporo staxka
Fig 2. Second floor plan
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Fig 4. 3D image of the café
CO3/1aHHbIE B ArchiCAD, npeodpazoBanus Monenu B ¢aitnsl IFC Mbl nomyuaem
B ¢opmar IFC, a 3arem cnenyrommii pe3ynstat[15] (Puc.5;Puco).
Civil 3D. TIlocne mpouecca
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OBaCTS WHCTPYMEHTOS

D piramida-cadcolution.ru
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Puc.5 Oro6paxenue Buza ceepxy B Civil 3D
Fig. 5. Displaying the top view in Civil 3D
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Autodesk AutoCAD Civil 3D 2016 Piramida-cadcolutionru.dwg

MOAENb

Puc.6 Oro6paxenue 3D Bupa B Civil 3D
Fig. 5. Displaying a 3D view in Civil 3D

Pesynbrarsl nmnopra BIM moznenm B TYC cuctemy.

Mopens OplIa TepenaHa HEIUIOXO: BEPHO OBLTH
Tepeanbl BETOBAs IMaJUTPa OONBITMHCTBA OOBEKTOB,
IJIaH COOPYKEHHS C JIOTIOJHUTEIFHBIMH OOBEKTaMH,
TaKUMH KaK pAacIOJIOXKEHHE CTOJIOB M  CTYJbEB,
TIPOTIOPIIK 3[aHUSl, HEKOTOpBIE 3JIEMEHTHI IeKOopa,
JICCTHUIIBI, ABEpH W OKHA. OgHAKO, OBUIM YTEPSHBI
CIICIYIOUIME  JJIEMEHTB:  HaWMEHOBaHHE  Kade,
LBETOYHELIE  ITOCAJKH, a  TaKKe  HEKOTOphIC
MPOCTPAHCTBEHHBIC XapaKTEPUCTHKHU; HE ONpeiciicHa
[BETOBas ramMma 3aIllOJHCHHBIX JBEPHBIX M OKOHHBIX
MIPOEMOB.
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MOJIOKUTENbHBIE W OTPULATENbHBIE  KauecTBa
unterpaiud BIM u 'MC cucrem, Obiia yCHEHmIHO
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co3manHoro B mporpamme Archicad, B mporpammy
Autodesk Civil 3d. BeisiBieHbI TOTEpsSTHHBIE 3JIEMEHTBI
3/IaHMsl, @ MMEHHO: YTEpSHBI DJIEMEHTHI JIBEPHBIX M
OKOHHBIX IIPOEMOB, UX XapaKTEePUCTHUKH, HEKOTOpHIE
JIEMEHTHI IeKOpa 3/1aHMsl, a TAK)Ke CTYNEHH BXOIHOU
rpymmsl. He cMOTpst Ha TOTEpI0 HEKOTOPBIX 3JIEMEHTOB,
B nemoM (acan 34aHHWA MEPEBENCH KadeCTBEHHO
(Coxpanmnacb  ¢opma  37aHus,  OOJBIIMHCTBO
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IreOMETPUYECKIX XapaKTepPUCTUK M OoJbIIas dacTb
¢acana). OTO TOBOPUT HAM O TOM, YTO IPH JIOJDKHOM
JIopabOTKe  B3aMMONOHMMAHHS  HHTETPHPYEMBIX
nporpaMm, AalbHEHIlee NPUMEHEHWE W HHTEIPalHs
NPOSYKTOB HH(POPMALOHHOTO MOJEIHPOBAHHS UMEET
6onpmoe Oymymiee.
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INNOVATION IN THE CONSTRUCTION LIFECYCLE THROUGH BIM/GIS INTEGRATION
Yakushev. N. M., lvanov D. A., Simakov N. K., Kislyakov M. A.

Izhevsk State Technical University named after M.T. Kalashnikov
Russia, 426069, Udmurt Republic, city of I1zhevsk, Studencheskaya st., 7

Abstract. Innovation in the construction lifecycle is an important topic for the modern construction industry. The introduction of
BIM (Building Information Modeling) and GIS (Geoinformation System) technologies into the construction process changes the
traditional methodology of designing buildings and structures. The integration of BIM and GIS makes it possible to improve the
accuracy and quality of information in design and construction. This is achieved through digital control and management of data
stored in a single database accessible to all project participants. The use of system integration in building design makes it possible
to display much more accurately the achievements of ergonomics and safety, energy management, optimization of materials, as
well as forecasting operating costs. Innovations in the construction lifecycle can reduce time and financial costs, as well as improve
the quality of work throughout the project delivery chain. This is important for various sectors, including housing, commercial real
estate and infrastructure. BIM and GIS also help to simplify the interaction between all project participants - from architects and
engineers to builders and operational teams. This provides more effective problem solving and improves collaboration throughout
the project lifecycle.

Subject of the study is the export of a BIM model created in the Graphisoft ArchiCAD program to the Autodesk Civil 3D GIS
platform.

Materials and methods: in the course of the study, the main terms and definitions are described, the functionality of the platforms
under consideration is compared, as well as the advantages of technology integration are presented, the experience of using
information modeling technologies used for urban planning activities is considered on the example of a BIM model of a cafe
building. The paper analyzes theoretical and practical materials related to the subject of the study, and draws conclusions. In the
process of selecting materials on the topic of publication and analyzing the results obtained, traditional methods of comparison and
analogy were used.

Results: the study found that when BIM and GIS technology are used together, it becomes possible to improve the processes of
creating construction projects on which they work together, visualizing ready-made projects in their environment. This can help in
detecting possible inconsistencies with other existing elements in the construction area.

This is important for various sectors, including housing, commercial

Conclusions: When analyzing the principles of joint application of BIM and GIS technologies, their advantages and disadvantages
are established, on the basis of which conclusions are formulated about the further application and integration of Graphisoft and
Autodesk products.

Key words: program, system, integration, design, model.
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