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AHHOTALUMNA

BBepenue. NporpammHbinn komnnekc (MK) TexHonoruii nicpopmavmoHHoro Mogenvposanus (TVIM) Renga Ha cerogHsLWHUIA
AeHb HabvpaeT NoNynspHOCTb Cpeay pasnuyHbIX Nosib3oBaTtenen B 06nacTv NnpoekTMpoBaHust 06beKToB CTponTenbCTBa. Kak
1 nobovi nporpamMHebI NPoaykT, Renga nmeeT cBOM OCTOMHCTBA, HEAOCTATKV U NePCneKTVBHbIE HAaNpaBneHns Ans passu-
1a. OgHoBpemeHHO B Poccumn pacnpocTpaHsieTcs KOHLENLMSt MOAYSIbHOTO MPOEKTUPOBaHUS M CTPOUTENbCTBA, AN peanu-
3aLMM KOTOPOWN HeobXoAMM onpeaeneHHbIn dyHKLMoHaN MHopmaLumoHHoro Mofenuposanus. CnefosatensHo, Lenecoo-
6pa3Ho M3yyeHne PyHKLMOHaNbHbIX BO3MOXHOCTeN poccuiickoro MK nHdopmaumoHHoro mogenunpoBaHns Renga B pamkax
3afay MoaynbHOro NpoekTnpoBaHus. Lienb nccnegoeaHus — aHanua cpeacTs cOOPKu M 06beANHEHNS NPUMUTUBOB MHAOP-
MaumoHHon mogenu (M) ansa cosgaHusa mogynen B Renga; 3agayun — onpegeneHme KputepueB CPaBHEHNSI MPOrpamMMHbIX
Komnnekcos, paspaboTka TVIM-mMogynsi Ha OCHOBe MMetoLerocst (OyHKLMOHana 1 aHanma npakTU4eckux BO3MOXHOCTEN
n dyHkumoHana Renga.

Matepuanel u meToabl. Peanusauus nccrnegoBaHusi OCHOBaHa Ha MeTofe CMHTe3a NPOEKTHbIX MPOLECCOB U X aBTOMaTu-
3aumn, a TaKke aHanu3e PoCCUNCKOro 1 3apybexHoro onbita B 06nactu ModyrbHOro NpoekTnpoBaHus. PaccmatpuBaetcs
npouecc paspabotkm TUM-mogynsa B paMmkax NporpamMmmHbIX BO3MOXHOCTEW nporpammbl Renga.

Pesynbkrathl. [puBefeH CpaBHUTEMbHBIN aHanu3 nNporpaMMHbiX Bo3amoxHocTen MK nHdopmaumoHHOro MoaenmpoBaHus
Renga ansa paspa6otkn TUIM-moayns v ero ganbHenwero BHegpeHus B komnnekcHyto M obbekTta. [nsa ocyliecTene-
HVSA aHanm3a 6binn onpegeneHbl 6a3oBble YHKLMM MOAYMBLHOMO MPOEKTUPOBAHNS 3apybexHbIX NPOrpamMMHbIX CPEACTB
MHOPMaLMOHHOTO MofenupoBaHus. MNokasaHo NpakTMYeckoe UCMonb3oBaHe MHCTPyMeHTapust Renga ans paspabotku
1 npumenenuns TUM-mopynen.

BbiBoabl. [peacTaBneHHbIi aHanM3 CpeacTB rpynmnyMpoBKN aneMeHToB Ansa pa3pabotkn TUIM-mopynen B Renga aemon-
CTPUPYET UMEIOLLMECH VHCTPYMEHTbI AN pelleHns 3aaad MoAynbHOro MPOEKTUPOBaHMs, 0COBEHHOCTN UX peanusaumu,
CMOXHOCTU (PYHKLIMOHMPOBAaHWS, a Takke NoKasbiBaeT OTCYTCTBME OnpeaerieHHbIX MHCTPYMEHTOB AN Hanbonee NonHoLeH-
Hon paboTbl. Mo pesynsraTtam HenocpeacTBeHHoW paspaboTtkm TVIM-monynei B Renga npeacraBneHbl 0CO6EHHOCTM Npo-
€KTUPOBaHWS B pamMKax MOAYbHOCTU, a Takke chopMyNnMpoBaHbl 6a3oBble HeJOCTaTKM U HanpaBneHns Ans AanbHenLwero
pa3BUTUSI U NOBbILLEHNS 3PPEKTUBHOCTU MOAYMNBLHOIO NPOEKTUPOBaHNS.

KIMKOYEBBIE CINOBA: TexHOnorum nHOopMaLMoHHOro MoAenupoBaHnsi, MogyrnbHOe NpoekTupoBaHue, npedabpukauus,
yrpaBreHne Xn3HeHHbIM LIMKIIoM 06bekTa KanuTansHoro ctpoutenscrea, Renga
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ABSTRACT

Introduction. The software complex of building information modelling (BIM) RENGA today is gaining popularity among vari-
ous users in the field of design of construction objects. As any software product, RENGA has its advantages, disadvantages
and perspective directions for development. At the same time in Russia the concept of modular design and construction
is spreading, for the implementation of which a certain functionality of information modelling is necessary. Consequently, it
is expedient to study the functionality of the Russian software complex of information modelling RENGA within the frame-
work of modular design tasks. The purpose of this paper is to analyze the means of assembling and combining primitives
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of the information model to create modules in RENGA, and the tasks are: to determine the criteria for comparing software
complexes, to develop a BIM-module based on the available functionality and to analyze the practical capabilities and func-
tionality of RENGA.

Materials and methods. The implementation of this research is based on the method of synthesis of design processes
and their automation, as well as the analysis of Russian and foreign experience in the field of modular design. At the same
time, the process of BIM-module development within the framework of programme capabilities of the RENGA programme
is considered.

Results. The result presents a comparative analysis of the software capabilities of the RENGA information modelling soft-
ware package for the development of the BIM-module and its further implementation in the complex information model
of the object. To carry out the analysis the basic functions of module design of foreign software tools of information model-
ling were determined. The author has carried out practical use of RENGA toolkit for development and use of BIM-modules.
Conclusions. The presented analysis of means of grouping elements for the development of BIM-modules in RENGA dem-
onstrates the available tools for solving the problems of modular design, the peculiarities of their implementation, the com-
plexity of functioning and shows the lack of certain tools for the most complete work. Simultaneously by results of direct
development of BIM-modules in RENGA, the peculiarities of design within the framework of modularity are presented, basic
drawbacks and directions for further development and increase of efficiency of modular design are formulated.

KEYWORDS: Building information modelling, modular design, prefabrication, capital construction object life cycle manage-
ment, RENGA
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BBEJAEHHUE

B HacTosiiiee Bpemst CTpOUTEIbHAS OTPACb MOJ-
HUMAeTCsl Ha HOBBIH YPOBEHb pa3BUTHs Onaropaps
BHE/IPEHHIO B pabouuii npoiecc TeXHOJIOTuil HHpOp-
MarronHoro moaenupoBanusd (TYIM). C ux moMoIsio
YIIPOIIEHBI MHOTHE 33/1a4¥l pean3alliy IPOEKTa, HallpH-
Mep COBMECTHas paboTa OT/IEIBHBIX Pa3/IeoB IIPOEKTa
1 TIOCJIEAYIOIIEe COMPOBOXKACHNE 00BbEKTa Ha BCEX ATa-
nax >KU3HEeHHOTo nukia [1, 2].

3apyOesKHbIe KOMITAHUH TIPEOCTaBHIN POCCHH-
CKOMY PBIHKY MHOYKECTBO MpPOTpaMM aBTOMAaTH3HPO-
BaHHOTO MPOEKTUPOBAHUSA, B yuCiIe KOTOPHIX AutoCAD
u Revit. Onnako Grmaromaps pa3paboTkaM poccHiCKON
kommnanun «ACKOH» anst mpoektupoBaHus 37aHUM
U COOPYKEHHI ObLI CO3/1aH CHIIbHBII KOHKYPEHT HHO-
CTpaHHBIM IPOAYKTaM, a UMEHHO Iporpamma Software
Renga. /lannas mporpamMma uMeeT OOJBIION yIOOHBIN
(GyHKLIMOHAI ¥ NOHSTHBIN MHTEpdeiic, Bcs co3naBae-
Masi JOKyMEHTALUsI COOTBETCTBYET POCCUICKON HOP-
MaTHBHOM Oa3ze [1, 3, 4].

B coBpeMeHHOM MUpe MHOTHE IIPOEKTHI 3/1aHUii,
0(HCOB U APYIMX CTPOUTENBHBIX MPOEKTOB OCHOBBI-
BAIOTCSI HA TTOBTOPSIIOIINXCS, TIPOCTHIX HIIN CIIOKHBIX,
3JIeMEHTaX. DTO MOTYT OBITh HE TOJIBKO JIETaNIH Au3aiiHa
MHTEpbEpa 1 SIKCTEPbEpa, HO U LieIIbIe KBApTaJIbl, 00be/I-
HSIOUIMECS B KPACHUBYIO PA3BUTYI0 HHPPACTPYKTYpY
[5, 6], 9aTo B mTOTE MpencTaBiIsgeT OO0 HAllpaBICHUE
MPOCKTUPOBAHUS — MOIYJIbHOE MPOEKTHPOBAHMUE.
CrieioBaTeNIbHO, CTOUT OOPAaTUTh BHUMAHUE Ha TAKOM
(YHKITMOHAI, KaK TPYNITHPOBKAa OOBEKTOB B CIUHYIO
CHUCTEMY JJIEMCHTOB — aHaJIor Oioka [7].

Takum oOpa3om, IeJIcCO00Pa3HO H3YyUYCHHUE
(YHKIIMOHATBHBIX BO3MOKHOCTEH POCCHHCKOTO MPO-
rpammeOro KomIuiekca (I1K) mrpopmammorHoTro Mo-
JeiaupoBaHusi Renga B pamkax 3ajad MOZYJIBHOTO
MPOEKTUPOBaHUsA. J{71s1 3TOro HEOOXOANMO BBHITOIHUTD
aHaJIM3 CPeACTB COOPKU U OOBEANHEHHS TPUMUTHBOB
uHpopMmannoHHoi moxenu (MM) mist co3maHust MOJTy-
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neit B Renga, a Taxoke BRITOTHUTH pa3padorky THM-
MOYJIsl Ha OCHOBE MMeromierocsi pyHkIuonana. B pe-
3yabraTte Oy/eT NpeACTaBIeH CPABHUTEIBHBIN aHAIIN3
nporpaMMHbIX BoaMoxkHoctel [1K nnpopmanonnoro
MonenupoBanus Renga mist pazpaborku TUM-monyis
U €ro JaJIbHEWIlero BHEIPEeHUsl B KoMILIekcHyo M
00BeKTa.

MATEPHAJIBI U METO/JAbI

Kpurtepun n 00beKkThI cpaBHeHUS

@DyHKIIMOHAI MOAYIBHOTO NPOECKTHPOBAHUSA
B Renga nenecoo6pa3Ho npoaHann3upoBaTh ¢ TOUYKU
3peHusi UMermerocs (yHKIHOHANa y 3apyOesKHBIX
ananoros'. Kpurepuu cpaBHeHHUs MpeasiaraeTcs pac-
CMOTPETh B ABYX HAIPABICHUSAX: YPOBHS (PyHKIIHO-
HaJIBHBIX BO3MOXHOCTEH (IIOTEHIIMAI MHCTPYMEHTa-
pusi) u ocodbeHHocTel uHTepdelica. XapaKTepUCTUKH
KPUTEPHEB JIOJKHBI OXBATBIBATh CIIOCOOBI 00BEINHE-
HUSI SJIEMEHTOB, THITBI JJIEMEHTOB, TUI M ITOCIIEICTBHS
KOPPEKTHPOBKH, aBTOMATH3AIIMIO, paclpe/iesieHne, KO-
MUpOBaHUE, UMIIOPT U dKcopT [8—10].

OmpeneneHsl clIeayOmKe KPUTEPUN IS BBIOJ-
HEHUS CPAaBHUTEIILHOTO aHAJIN3a MOYJIBHOTO IPOEKTH-
poBaHUs B pamMKax gyHKImoHana Renga [11, 12]:

1. Konn4ecTBo HHCTPYMEHTOB TPYIITHPOBKH.
‘YHUBEPCAIBLHOCTH SIEMEHTOB JUTS TPYIITHPOBKH.
Crioco06 KOppPEeKTUPOBKH.

W3BneueHue rnemMeHra.
ABTOMaTH3aIAsI U3MEHEHUI.
BHenpeHnwue 31eMeHTOB B OJIOK.
CriocoObl pa3MHOXKEHUSI OJIOKOB.

Nk WD

! bopucos M.I1., Basun A.A., Ymxuna B.H. CoBpeMeHHbIE
aBromatuszupoBanusie cucteMbl REVIT u RENGA nns
MH()OPMAaMOHHOTO MOJENHpOBaHUs 3naHuil // Orapes-
online. 2020. Ne 3. URL: https://journal.mrsu.ru/arts/sovre-
mennye-avtomatizirovannye-sistemy-revit-i-renga-dlya-
informacionnogo-modelirovaniya-zdanij
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Puc. 1. O603peBarens npoekTa
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Hosbiit cTine cBopkm

Puc. 2. Cnoii «Ctumnb cOopru»

Puc. 3. IIpumep rpynmsl 21eMEHTOB A7 COOPKU
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Puc. 5. Boibop «Crusst cOopki»

8. B03MOXHOCTb CO3/1aHHs JIOYEPHUX OJIOKOB.

9. BO03MOXXHOCTbH CO3aHHsI aHAJIOTOB.

10. Bo3MOXXKHOCTB IIMITOpTA U IKCTIOPTa OJIOKOB.

11. Bo3MOXXHOCTB BHEIPEHUS OIOKOB (pa30opK).

12. Ucnone3oBanue OJIOKOB B CKPUIITAX BU3Yyallb-
HOTO MIPOTrPaMMHUPOBAHHUSL.

13. Croxxnocts uHTEpdEiica.

14. TTapameTpb! 1 CBOKCTBA OJIOKA.

15. Yno6cTBO paboThl ¢ KOPPEKTHPOBKOH OII0Ka.

B nporiecce co3nanust u paboThI ¢ OJIOKOM OyIyT
oTpe/iesieHbl Pe3yJbTaThl BO3MOXKHOCTEH M0 KaXIOMy
KPHUTEPHIO, YTO ITO3BOJIUT OLICHUTH YPOBEHB (DYHKIIHO-
HaJbHBIX BO3MOXKHOCTEH paccmarpuBaemoro [1K.

Br10op mpescTaBieHHBIX BhIIIE KPUTEPHEB 000-
CHOBaH KJIIOYEBBIMU 3a7la4aMU MOJYJIBHOTO MPOEK-
THPOBaHUA, (QYHKIUOHAIBHBIMH BO3MOXXHOCTIMHU
MPOTPAMMHBIX CPEICTB HHPOPMANNOHHOTO MOJEITH-
pOBaHMsI, OPHEHTHPOBAHHBIX HA Pa3paboTKy MOIyJIeH,
a Takke ocoOeHHOCTsIMH uHTepdeiica Renga. Onenka
COOTBETCTBHSI 110 KPUTEPHIO OIMPEEIISIeTCs BO3MOXK-
HOCTBIO, YACTUYHOH BO3MOXHOCTBIO MJIM HEBO3MOXK-
HOCTBIO PEUICHHs COOTBETCTBYIOMIEH 3amaun [1, 5-7].
B pesynbrare onenkn OyzneT crenan BBIBOA 00 d(dek-
TUBHOCTH CPEACTB IPYNIHUPOBKU JIEMEHTOB ISl pa3-
paborkn TUM-monyneii B Renga.

Peanusanus pazpadorku TUM-mony.nsi B Renga

B Renga peannzoBana BO3MOXHOCTB IPYIIITHPOBa-
HUSI 3JIEMEHTOB B TaK Ha3bIBAEMYIO «COOPKY»?, KOTO-
PYIO BIIOCIIEICTBUU MOXKHO HEOJHOKPATHO BCTABIATH
B MPOEKT. Taxoke Mg Oojee yroOHOTO NCIIOTB30BAHMUS
Pa3pabOTUNKH CETaI BO3MOXHBIM IOCIIE TOMEIICHHS
COOPKH B MPOEKT €€ «Pa3pyLIUThy», T.e. IPyIIa pa3o-
ObeTcs Ha OTACIBbHBIC KOMITOHCHTEBI, U3 KOTOPbBIX OblL1a
co3mana [13, 14].

2 Coopxu. URL: https://help.rengabim.com/ru/index.htm#
assembly.htm
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Puc. 6. Bun c6opku mocie 1006aBiIeHNs €€ B TIPOSKT

Puc. 7. PenakrupoBanue cOOpKu

Peanu3anust cozaanust cCOOPKH MpeCcTaBlIeHa B OT-
JIeNIBHOM citoe nof Ha3BaHueM «Ctuib cOopkm». s
3TOTO C TVIABHOTO OKHA MPOEKTa HY>KHO NepeiTH B 00-
mee MeHIo «O6o3peBarens npoekray (puc. 1). Jlanee
Haxarb «Co37aTh HOBBIM CTHIIL COOPKM» U B JTUAJIOTO-
BOM OKHE BBECTH MMl TPYIIIBI (pHC. 2).

ITocne 3TOTO B CI0€ TPEXMEPHOTO MTPOCTPAHCTBA,
Kak IPH CO3/1aHMK HOBOT'O TIPOEKTA, CO3/1aeTCsl HE00X0-
JUMasi TPyIIa IEeMEHTOB (puc. 3).

Tarxoke 371eCh MOXKHO 3aJ]aTh MapaMeTpbl, TaKue
kak «Mapxka» u «Pasgen». 3arem mepeilTu B cioi
¢ mpoektoM, Hanpumep B «3D-Bum» (puc. 4). B nane-
m «MHcTpyMeHTB» BhIOMpaercs 3Hadyok «COopkay
U B KOHTEKCTHOM MEHIO OINpEAENseTCs CO3JaHHBIN
CTHIIB COOpKH (pHC. 5).

Ha nanubIil MOMEHT cOOpKa B MPOEKTE BBIIEIS-
eTcsl KaK OJIMH €IMHBIN d7eMeHT (puc. 6). Ilpu Heoo-
XOJMMOCTH OTpeNaKTUpoBaTh cOOpKy B cioe «CTHib
cOOpKI» Bce M3MEHEHH OyIIyT OTOOpakaThCs Ha paHee
MOCTABJICHHOM B MPOEKT rpytrme (puc. 7).

B ciydae, eciy MpoeKT COCTOUT U3 UIEHTHYHBIX
cOOPOK, OTIIMYAIOIINXCS TOJIBKO HEKOTOPBIMHU JIeTaIs-
MH, MO>KHO BOCIIOJIb30BaThes GpyHKIMEH «Pa3pymuTs
cOOPKY», TEM CaMbIM TPYIIa pactageTcsl Ha OTAEIb-
HBIE DJIEMEHTBI, KOTOPhIE MOXXHO PEAaKTUPOBATH, Y/a-
JATh, @ TaKKe T00aBIATh U T.A. (puc. 8). Y KaxkIoro
QJIEMEHTA TCHIEPb BUAHBI OITIOPHBIC TOYKHU, a4 TAKXKE IIPU
HaBEJCHUH Ha COOPKY BBIJIENISIETCS TOJIBKO HHTEPECYIO-
i 00bekT (puc. 9).

Hwoke npuBesieH CKPUHIIOT C pelaKTHPOBAaHHEM
COOpKH B MPOEKTE C yAaICHHEM KOMIIOHEHTOB M3Ha-
JanpHON TpynnupoBkH (puc. 10).

86

OnHaxo mocie pa3pymeHus COOPKH HET BO3MOX-
HOCTH BHOBB COEAMHHTBH 3JIEMEHTHI, TAKXKE €CIIH COOPKY
OTpEeaKTHpoBarh B cioe «CTHIIb COOPKM», TO HA Pa3-
PYIICHHOH IpyIIe U3MEHEHHs He OyayT 0TOOpakaThesl.

PE3VYJIBTATHBI UHCCJIEJOBAHUA

ITo utoram pa3pabOTKH IKCIEPUMEHTAIHHOTO
THUM-6m0xa B IIK Renga, a Taxxe mo pesynbratam
aHaJIN3a MPEICTaBICHHBIX KPUTEPUEB MOXKHO CJIENIaTh
BBIBOJ O TOM, 4TO B Npejeaax pacCMOTPEHHOH Ipo-
rpaMMBbl BO3MOXHO BBITIOJHATH IMOCTPOCHHUE OJIOKA
u 06a3oBble MaHUTYIIIUH [15, 16]. B pamkax cooTBeT-
ctBus (yHKIMOHANa Renga kpurepusm Gopmupyrores
CIIIYIOIIHE Pe3yabTaThl anaimsa (Taom. 1).

OIHOBPEMEHHO C NPECTaBICHHBIMI KPUTEPHSIMHU
OIICHKH B Iporiecce pa3paboTKu OJ0Ka OBLIH JOTIOJN-
HUTEIBHO OIPECIICHBI TPENMYIIECTBA U HEAOCTATKN
JTAHHOTO ITOX0/1a MoaenrpoBanus (Tabdm. 2) [17].
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Puc. 8. dynknus «Pa3pymmts cOopky»

Puc. 9. Pesynsrar paspymenus cOopku

Puc. 10. Utor penakTupoBaHus pa3pymeHHON COOpKU
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Taou. 1. AHanu3z cpencTs rpynnupoBku Renga

Kpurepuit

Pesynbrar

KonuuecTBo HHCTPYMEHTOB IpyNIIUPOBKU

OnuH nHCTpYMEHT «COOpKay

YHI/IBepCaJ'H)HOCTL SJIEMEHTOB JId IPYHIHUPOBKU

JIxo0bIe IIEMEHTHI MO>KHO TPYNIUPOBATh, KPOMeE
MIPUMUATHBOB apPMUPOBAHUS

Crnoco0 KOppEeKTHPOBKH

PenaxtupoBaHue B crieluaIbHOM MeHI0 «COopkay

H3Bnedenue snemeHTa

ITytem paspymenus 6ioka (komanaa «Pa3pymmrs cO0pKy»)

ABTOMaTH3aIMs U3MCHCHHUI

Ipu u3MeHEeHUH OHOTO OJIOKA aBTOMATHYECKH MEHSIFOTCSI
BCe OJI0KH

Buenpenne 31eMeHTOB B 6510K

ITytem paspyuienus 6moka (komanga «Pa3pymuTs cOOpKy»)

CrtocoObI pa3MHOKEHUS OJIOKOB

KonuposaHue, BcTaBka (BO3MOXKHO MHOXKECTBECHHOE
KOIMPOBaHHe 0e3 UCIIO0JIb30BaHMsI MACCHBOB)

Bo3MoxxHOCTE co3manus JAO0YCpHUX 0JIOKOB

Her Bo3mokHOCTH

Bo3MoXHOCTE CO371aHUST aHAJIOTOB

IIpsimoii BO3MOXKHOCTH HET, TOJIBKO € TIOMOILIbIO
paspymenus Onoka (komanzaa «Pa3pymurs cOOpKy»)

Bo3MOKHOCTH HMITOPTA 1 IKCIIOPTa OIIOKOB

Her BO3MO>XHOCTH, TOJIBKO OJIOKH BHYTPU MPOCKTA

Bo3moskHOCTB BHEIpeHNUST OJI0KOB (pa30opKn)

ITytem paspymenus 6ioka (komanaa «Pa3pymurs cO0pKy»)

Hcnonp3oBanue OJIOKOB B CKPUIITaX BU3YaIbHOTO
TIPOrpaMMHUPOBAHUS

BBuay oTCyTCTBUS MHCTPYMEHTA BU3YaJIbHOTO
porpaMMHUpoBaHust B Renga 610K UCTIONB30BATh HENB3S.
IIpu ycnoBuu IFC-3xcniopra BO3MOKHO HCIIOJIb30BaHHE
611oxa B ckpunrax apyroro [1IK

CnoXHOCTB HHTEpdetica

CnoxxHocTh nHTepdetica «COOpKI» COOTBETCTBYET 00IIEMy
YPOBHIO CJIOKHOCTH HHTep(eiica Renga

[Tapametpsl u cBoiicTBa O10Ka

[Tapametpsr «CO0pkm» (IPHSAAIIICKHOCTD K PA3aCITy
MPOEKTHOM JOKYMEHTAINK) U BBIOOP «CTris cOOpKu»
(KOIMYECTBCHHBIC TTAPAMETPHI)

Pabora ¢ KOppeKTHPOBKO#i OJ10Ka

Taou. 2. AHanu3 HHCTPYMEHTOB IPYNIUPOBKH B Renga

Pabora BBITIONHSIETCS B CIICIIUATBHOM PEXKUME
penaktupoBanust «COOPKU» C BKITFOUCHHEM
JIOTIOJTHUTEBHBIX (DYHKIIUI U MOJACBETKON 2JIEMEHTOB
O10Ka

JlocTonHcTBa

Henocratku

Co3anHyro cOOpPKY MOKHO pa3pyIlUTh B IPOEKTE,
COXpaHsIsl IEJIOCTHOCTD JIEMEHTOB, U3 KOTOPBIX IPyIINa
ObljIa co3/1ana

Het Bo3MOXHOCTH TOCIIE pa3pymIeHUsI COOPKH BHOBD
CTPYTITHPOBATH HOBBIE DIIEMEHTHI

HapaMeTpLI JUIsL C60pKI/I AHAJIOTUYHBI [TapaMeTpam IJisd
OCHOBHBIX 3JIEMCHTOB B IIPOCKTE

Het BO3MOXXHOCTH OTPEIaKTUPOBATh TOIBKO ONPEACICHHYIO
cOOpKy, He pa3pyIas ee WIN He PeNaKTUPYs BCe
HaXOJSIIIUECS B IPOEKTE IPYIIIBI

COopKH UMEIOT CBOH pa3ien M MapKUPOBKY, MOXKHO
BHOCHTH TyZa 00IIyI0 HHYOPMaLUIO

Henb3ss otpeqakTupoBath HHGoOpMaIHio o cOopke (pasien u
MapKa) B IPOEKTe, TOJIBKO B cloe « CTHITb COOPKI»

COopka, TocTaBIeHHAs B IPOEKT, TP N3MECHEHHN/
peIaKTHPOBaHUHM IPYIIIBI B ci10€ «CTHIIb COOPKMY TAKKe
MIPUMET 3TH U3MCHEHHUS

HecmoTpst Ha TO 9TO NaHHBIA (GYHKIIHOHAT MPO-
TpaMMBI IMEET U TUTIOCHI, © MIHYCHI, Renga HaxoauTces
Ha CTaJUU PA3BUTHS U YIYUIICHHUS CBOCro (hyHKIIHO-
Haja, cJIeI0BaTebHO, YCOBEPIICHCTBOBAHUE MPOTpam-
MBI HE 3aCTaBUT ce0s kaaTh. Pa3BuTHe QyHKIHOHANA
IPYNIUPOBKU Il Renga sBisieTCS MepCrHeKTUBHBIM
HaTpaBICHUEM JJIsl pa3pabOTKU U MPOrPEeCCUPOBAHHUS
nannoro [1K [18, 19].

BosbIIHCTBO 37IEMEHTOB MOJEIIU B CAMOM IIPOEKTE
(CTeHBI, EPEKPBITHS, KPBILIH, JTECTHUIBI U T.II.) MOTYT
OBITH BKIIFOUYEHBI B COOpPKY. 3a nckirodeHneM «CTim
apMHUPOBAHU»

S3AKJITIOYEHUE U OBCYXJIEHHUE

HUtorn JaHHOT'O HCCJICA0BAHUA TCOPETHYCCKHU
U TIPaKTHYECKH 3HAUYUMBI JUUISl ESITEILHOCTH B 00a-
CTH MOJYJILHOTO CTPOUTEIBCTBA U NH(POPMAIIHOHHOTO
MozenupoBanusa. @yHkuuonan paccmorpenHoro MK
uMmeer ekl 1 MuHychl. [lockonbky Renga Ha ceroa-
HSIIHUNA JE€Hb HAXOAUTCS HA CTAJUU PA3BUTHA U YIIyd-
IIEHUSI CBOETO MHCTPYMEHTAPHS, CIIEI0BATEIBHO, yCO-
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BEPIICHCTBOBAHUE MPOTPAMMBI OyAeT MPOUCXOIUTH
B Onmxaiiiee Bpemsi.

B pesysbraTte nccieqoBaHus ONPeeIeHbl KITIo-
4yeBble (PYHKIIMOHATIbHBIC BOBMOXKHOCTH Renga B pam-
Kax MOIYJIBHOTO MPOEKTUPOBAHUS, CHOPMYITUPOBAHBI
JIOCTOMHCTBA M HEJIOCTATKH, NEPCHEKTHBBI PA3BUTHUS
W HAIpaBIICHUS JIJIsl YCOBEPIICHCTBOBAHUS. TaKke BbI-
JIeJIEHbl HHCTPYMEHTAJIbHBIC TIPOOEIIbl OTHOCUTEILHO
3apyoexHbIX [IK nH)OPMAIIOHHOTO MOACITUPOBAHUS.
Taxum oOpazom, He0OXoAMMO padboTaTh HaJ GOPMHUPO-
BaHUEM KaK TEOPETUICCKUX OCHOB JUIS MPOCKTHPOBA-

HUsI HA OCHOBE MOJYJIbHBIX JJIEMEHTOB, TaK U HaJ pa3-
paboTKoii Goee afanTUPOBAHHOTO JUISi MOIYJIEHOCTH
(yHKIOHaNa iporpamMMel Renga.

[lepcriekTHBHBIM HaIpaBJICHHEM Ha OCHOBE JlaH-
HOTO HMCCIICZIOBaHUS SIBISIETCS pa3BUTHE (pyHKIIMOHAA
cOopku rpynnupoBku Renga mis passutus storo [1K
MPAaKTHIECKOH 0a3bl MOJIYJIBHOTO MPOEKTUPOBAHUS.
Taxoke crienyer pa3padoTaTh METOIUKY C IEITBI0 HAau00-
nee 3 PeKTuBHON padboThl 1o Monenuposanuto THM-
610K0B B Renga u Ju1st aBToMaru3anuu GopMUpOBaHHUS
KOMITJIEKCHOH HH(POPMALMOHHOH MOJIeNH.
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INTRODUCTION

Currently, the construction industry is rising to
a new level of development due to the introduction
of building information modelling (BIM) into the work-
flow. With their help, many tasks of project imple-
mentation were simplified, for example, joint work
of individual project sections and subsequent support
of the object at all stages of the life cycle of the con-
struction object [1, 2].

Foreign companies provided the Russian market
with many computer-aided design programmes, includ-
ing AutoCAD and Revit. However, thanks to the de-
velopments of the Russian company ASCON, a strong
competitor to foreign products was created for design-
ing buildings and structures, namely Software Renga.
It is worth noting that this programme has a large con-
venient functionality and clear interface, as well as all
the created documentation complies with the Russian
regulatory framework [1, 3, 4].

In today’s world, many building, office and other
construction projects are based on repetitive, simple
or complex elements. These can be not only details
of interior and exterior design, but also whole neigh-
bourhoods uniting into a beautiful developed infra-
structure [5, 6]. That represents a whole direction
of design — modular design. Consequently, it is worth
paying attention to such functionality as grouping ob-
jects into a single system of elements — the analogue
of a block [7].

Thus, it is expedient to study the functional-
ity of the Russian software complex of information
modelling RENGA within the framework of modular
design tasks. For this purpose, it is necessary to ana-
lyze the means of assembling and combining primi-
tives of the information model to create modules in

RENGA and to perform the development of the BIM-
module on the basis of the available functionality. As
a result, a comparative analysis of software capabili-
ties of the information modelling software complex
RENGA for the development of the BIM-module and
its further implementation in the complex information
model of the object will be presented.

MATERIALS AND METHODS

Criteria and objects of comparison

It is reasonable to analyze the functionality
of modular design in RENGA from the point of view
of the available functionality of foreign analogues'. It is
suggested to consider the comparison criteria from two
directions: the level of functionality (toolkit potential)
and interface features. The characteristics of the crite-
ria should cover the ways of combining elements, types
of elements, type and consequences of adjustment,
automation, distribution, copying, import and export
[8-101].

Thus, the following criteria were defined to per-
form a comparative analysis of modular design within
the RENGA functionality [11, 12]:

1. Number of grouping tools.

Versatility of elements for grouping.
Method of adjustment.

Retrieval of an element.

Automating change.

Implementation of elements in the block.
Methods of block reproduction.

Nk wb

! Borisov M.P.,, Vavin A.A., Utkina V.N. Modern automated
systems REVIT and RENGA for building information
modeling. Ogarev-online. 2020; 3. URL: https://journal.mrsu.
ru/arts/sovremennye-avtomatizirovannye-sistemy-revit-i-
renga-dlya-informacionnogo-modelirovaniya-zdanij
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Fig. 1. Project browser
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Fig. 2. “Assembly Style” layer

Fig. 3. Example of a group of elements for assembly
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Fig. 5. Selecting the “Assembly Style”

8. Ability to create child blocks.

9. The possibility of creating analogues.

10. Ability to import and export blocks.

11. Ability to implement blocks (disassembly).

12. The use of blocks in visual programming
scripts.

13. Interface complexity.

14. Parameters and properties of the block.

15. Easy to work with block adjustments.

In the process of creating and working with
the block, the results of capabilities for each criterion
will be determined, which will make it possible to
assess the level of functionality of the software complex
under consideration.

The choice of the above criteria is justified by
the key tasks of modular design, functional capabilities
of information modelling software tools focused
on module development, and the features of the RENGA
interface. The assessment of compliance with
the criterion is determined by the possibility, partial
possibility or impossibility of solving the corresponding
task [1, 5-7]. As a result of the assessment, a conclusion
will be made about the effectiveness of element
grouping tools for the development of BIM modules in
RENGA.

Implementing the development of a BIM module in
RENGA

In RENGA it is possible to group elements into
a so-called “assembly”?, which can be inserted into
the project repeatedly. Also, for more convenient use,
the developers have made it possible to “destroy” the as-
sembly after placing it into the project, i.e. the group
will be split into separate components from which it
was created [13, 14].

2 Assemblies. URL: https://help.rengabim.com/ru/index.
htm#assembly.htm
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Fig. 6. View of the assembly after adding it to the project

Fig. 7. Editing the assembly

Fig. 8. Function “Destroy assembly”

The implementation of assembly creation is pre-
sented in a separate layer called “Assembly style”. To
do this, from the main project window go to the gen-
eral menu — “Project browser” (Fig. 1). Then click
on “Create new assembly style” and in the dialogue box
enter the name of the group. (Fig. 2).

After that, the necessary group of elements is cre-
ated in the layer of three-dimensional space, as when
creating a new project (Fig. 3).

Here you can also set parameters such as “Brand”
and “Section”. Then go to the layer with the project, for
example, to “3D view” (Fig. 4). In the “Tools” panel
select the Build icon and in the context menu define
the created build style (Fig. 5).

At this point, the assembly in the project is dis-
tinguished as one single element (Fig. 6). If you need
to edit the assembly in the “Assembly Style” layer, all

changes will be displayed on the previously supplied
group in the project (Fig. 7).

If the project consists of identical assemblies that
differ only in some details, you can use the “Destroy
assembly” function, thus breaking the group into sepa-
rate elements that can be edited, deleted, added and so
on (Fig. 8). Afterwards, each element now has visible
reference points, and when hovering over the assembly,
only the object of interest is highlighted (Fig. 9).

Below there is a screenshot of editing the assembly
in the project with deleting the components of the origi-
nal grouping (Fig. 10).

However, once the assembly is destroyed, there is
no way to reconnect the elements, and if the assembly
is edited in the Assembly Style layer, the changes will
not be reflected on the destroyed group.

RESEARCH RESULTS

Based on the results of the development of the ex-
perimental BIM-block in the RENGA software package,
as well as on the results of the analysis within the pre-
sented criteria, we can conclude that it is possible to
build the block and perform basic manipulations within
the framework of the considered programme [15, 16].
Within the framework of compliance of the RENGA
functionality with the criteria, the following results
of the analysis are formed (Table 1).

Simultaneously with the presented evaluation
criteria, the following advantages and disadvantages
of this modelling approach were additionally identified
during the unit development process (Table 2) [17].

= ] (17 |
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Fig. 9. Failure result of the assembly
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Fig. 10. The result of editing a destroyed assembly
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Table 1. Analysis of RENGA grouping tools

Criterion

Result

Number of grouping tools

One “Assembly” tool

Versatility of elements for grouping

Any elements can be grouped except reinforcement primitives

Adjustment method

Edits in the special “Build” menu

Element extraction

By destroying the assembly (command “Destroy assembly”)

Automating changes

When one block is changed, all blocks are automatically changed

Introduction of elements into the block

By destroying the assembly (command “Destroy assembly”)

Ways to reproduce blocks

Copy, paste (multiple copying is possible without using arrays)

Possibility to create child blocks

There’s no possibility

Ability to create analogues

There is no direct possibility, only by destroying the block (command
“Destroy assembly””)

Ability to import and export blocks

No possibility, only blocks within the project

Ability to implement blocks (disassembly)

By destroying the assembly (command “Destroy assembly’)

Using blocks in visual programming scripts

Due to the absence of a visual programming tool in RENGA, the block
cannot be used. On condition of [FC-export it is possible to use
the block in scripts of another software system

Complexity of the interface

The complexity of the “Assemblies” interface corresponds to
the general level of complexity of the RENGA interface

Parameters and properties of the block

“Assembly” parameters (belonging to a section of the project
documentation) and selection of “Assembly style” (quantitative
parameters)

Working with block adjustment

The work is performed in a special editing mode “Assemblies”
with the inclusion of additional functions and highlighting of block
elements

Despite the fact that this functionality of the pro-
gramme has both pros and cons, RENGA is at the stage
of development and improvement of its functionality,
therefore, the improvement of the programme will
not be long in coming. The development of grouping
functionality for RENGA is a promising direction for
the development and progress of this software package
[18, 19].

CONCLUSION AND DISCUSSION

The results of this study are theoretically and prac-
tically significant for activities in the field of modular
construction and information modelling. The function-
ality of this software package has both pros and cons,
as RENGA is currently at the stage of development and

Table 2. Analysis of grouping tools in RENGA

improvement of its toolkit, therefore, the improvement
of the programme will take place in the near future.

As a result of this study, the key functionalities
of RENGA within the framework of modular design are
identified, advantages and disadvantages, development
prospects and areas for improvement are formulated.
Also the instrumental gaps in relation to foreign software
complexes of information modelling are highlighted.
Thus, it is necessary to work on researches on forma-
tion of both theoretical bases for designing on the basis
of modular elements, and on development of more adapt-
ed for modularity functionality of RENGA programme.

A promising direction on the basis of this research
is the development of the RENGA assembly-grouping
functionality both for the development of this soft-
ware package and for the development of the practical

Advantages

Disadvantages

The created assembly can be destroyed in the project,
preserving the integrity of the elements from which
the group was created

It is not possible to immediately group new elements again
after destroying an assembly

The parameters for assembly are similar to those for
the main elements in the project

There is no way to edit only a specific assembly without
destroying it or editing all the groups in the project

Assemblies have their own section and labelling, you can
enter general information there

You cannot edit the assembly information (section and
make) in the project, only in the “Assembly Style” layer

An assembly delivered to a project, when you change/edit
a group in the “Assembly Style” layer, will also accept those
changes

92

Most of the model elements in the project itself (walls,
floors, roofs, stairs, etc.) can be included in the assembly.
With the exception of “Reinforcement styles”
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base of modular design. It is also necessary to develop
a methodology for the most effective work on model-

ling BIM-blocks in RENGA and for automating the for-
mation of a complex information model.
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