naTITOnLCTSS: Ty 14, BbINYCK 3 (53)

FO.A. Pbinbuyesa

HAYYHAS CTATbs / RESEARCH PAPER
YIK 004.94
DOI: 10.22227/2305-5502.2024.3.100-118

NudopmanuonHoe MoeITMPOBAHME CHCTEM BOAOCHAOKEHUSA
U BOIOOTBEACHUS

FOumsa AnekcanapoBHa PouibueBa
Hayuonanvnuiil uccnieoosamenvexuti Mockogckutl 20Cy0apcmeenHuvlil CmpoumenbHblil
yuueepcumem (HUY MI'CY), . Mocksa, Poccus

AHHOTALUMUA

BeepeHue. TexHonornm nHdopmaumoHHoro Moaenvposarus (TUIM) npuobpeTatoT Bce GonbLUyO NONynsipHOCTbL B cdepe
NPOEKTUPOBaHUS, BbIBOAAT NPOLECC CTPOMTENbCTBA W 3KCMyaTauun rpaXxgaHckuxX U NPOMBILLIEHHbIX 34aHUA, MUHENHbIX
06BHEKTOB Ha HOBBIV, MPOrPECCUBHbIN YPOBEHb. B MMPOBO NpakTyKe LM poBble MOAENM 30aHNI U COOPYXEHWUI Takke CO3-
[aloTCs C Lenbio OCYLLEeCTBNEHNS UX PEKOHCTPYKUMK. [Nepexoay Ha co3aaHune umdpoBbiX MHpopmaLmMoHHbIX mogenen (M)
cnocobCTByeT B TOM YMCIe POCCUACKOE 3aKOHOAATENbCTBO: CO3AaloTCsl JOPOXHbIE KapTbl No BHeapeHuto TUIM, HopmaTtume-
Has 6asa, npegycmaTpuBaloTCsl rpaHTbl Ha pa3paboTKy OTe4ecTBEHHOro nporpammHoro obecnevenus (M0). 3agaum uc-
crnefoBaHUs: pacCMOTPeEHNe obLero nopsiika MoAenMpoBaHUsl CUCTEM BOAOCHaBXEeHUst 1 BOAOOTBEAEHWS 34aHUsi B poc-
cuickor BIM-cucteme Renga, hopmynupoBaHne pekomeHgauui no onTuMm3aLmm npoekTHbIX paboT, 0630p AeNCTBYOLLE
B Poccum HopmaTuMBHOWM AOKyMeHTaummn B cpepe MHpOPMaLMOHHOTO MOAENMPOBAHMS.

MaTepuanbl u meToabl. TeopeTnyeckve MeToadbl UccrnenoBaHusi: 0630p 1 aHanm3 pOCCUICKOW HOPMAaTWMBHOW AOKYMEH-
Taummn B cdepe MHPOPMAaLIMOHHOTO MOAENMPOBaHMSA. SMNUPUYECKNe MEeTOAbl BKIOYanM UCnofib30BaHNE MHCTPYMEHTOB
BIM-cuctembl Renga npu nogrotoke IM nHxeHepHbIX cUcTeMm.

PesynbraTtbl. PaccMoTpeHa AelicTBytollas HopMaTuBHas AOKYMeHTauust B cdepe MHEGOpMaLMOHHOTO MOAENMPOBaHUS
(cBoApbl NpaBun, rocyAapcTBEHHbIE CTaHAapPTbl, MeToanYeckne ykasaHus). OnvcaH NnopsiAoK MOAENMPOBAHNS NHXKEHEPHbIX
cucTeM 3aaHns (BOAOMNPOBOAa M KaHanM3auum) ¢ NpuBeaeHNEM NOSICHSIOLWErO UINTOCTPaLIMOHHOIO MaTepuana.

BbiBopgbl. BIM-cuctema Renga — pocTonHasi anstepHatMBa BceMupHO u3BecTHomy [1O. Ee MHCTpyMeHTbl no3BonsoT
co3faBaTb TPEXMepHbIe MOAENUN UHKXEHEPHBIX CUCTEM C AeTanbHOM BU3yanuaaumei, npuceansaTb He0bxoaMMble CBOVCTBA
obopynoBaHuto, U3AENUSIM U MaTepranam, XpaHuTb U UCMOMNb30BaTb MHOPMALMIO Ha NPOTSXKEHWUN BCETO XXU3HEHHOTO LIMK-
na 3panus. MNpencraBneHHble MaTepuanbl MOryT BbITb MONe3Hbl NPOEKTUPOBLUMKaM, HaunHatoWwmm paboTaTs ¢ MO ans cos-
OaHus uMdpoBbIX MHPOPMALMOHHBIX MOAENEN MHXEHEPHbIX CUCTEM, a TakKe CTyAeHTam y4eOHblX 3aBedeHWUi C Lenblo
npuobpeTeHnst HaBblka BbIMOIHEHUS KYPCOBbIX paboT, AUMNIIOMHbIX MPOEKTOB C NpumeHeHnem TUM.

KIMKOYEBBLIE CJIIOBA: TexHonormm WH(OPMaLMOHHOIO MOAENNPOBaHNS, BogonpoBod, kaHanusauusi, BIM-cuctema,
Renga, undposas nHhopmMaumoHHas Moaenb, MHXEHEPHbIE CUCTEMbl 30aHUIA
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ABSTRACT

Introduction. Information modelling technologies are becoming increasingly popular in the design field, taking the process
of construction and operation of civil and industrial buildings, linear objects to a new, progressive level. In world practice,
digital models of buildings and structures are also created in order to carry out their reconstruction. Russian legislation pro-
motes the transition of the construction industry to the creation of digital information models: roadmaps for the introduction
of information modelling technologies, regulatory documents are being created, grants for the development of domestic
software are provided. Research objectives: consideration of the general procedure for modelling building water supply and
sanitation systems in the Russian BIM Renga system, formulation of recommendations for optimizing design work, review
of regulatory documentation in force in Russia in the field of information modelling.

Materials and methods. Theoretical research methods: review and analysis of Russian regulatory documentation in
the field of information modelling. Empirical methods included the use of Renga BIM system tools in the preparation of
an information model of engineering systems.

Results. The current regulatory documentation in the field of information modelling (codes of rules, state standards, guide-
lines) is considered. The procedure for modelling the engineering systems of a building (water supply and sewerage) is
described with the use of explanatory illustrative material.
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Conclusions. The current regulatory documentation in the field of information modelling (codes of practice, state standards,
guidelines) is considered. The procedure for modelling the engineering systems of a building (water supply and sewerage)

is described with the use of explanatory illustrative material.
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BBEJAEHUE

WHdopmairioHHoe MOJETMPOBAHUE TIPE/ICTABIISIET
c000if MPOIIECC CO3MAHMUS CHCTEMATH3UPOBAHHON HH(OP-
Marmu 00 0OBEKTE CTPOUTENBCTBA, A TAKKE UCIOIb30Ba-
HYS 5TOH nH(OPMAIMH Ha BeeX (MM OTIEIBHBIX) Tarax
sku3HerHoro nukia (KL) oosexra crpourenscrsa (OC)'.
Cornacao IMocranonenusim [IpaButensctBa PO** mpo-
@KTHO-HU3BICKATENBCKHE PAOOTHI TI0 00BEKTaM, CTPOUTEITh-
CTBO KOTOPBIX OCYILIECTBIISIETCS B paMkax DenepanbHOTro
3akoHa Ne 214-®3, 10omKHBI TPOBOAUTHCS C IPUMEHE-
HHEM TEXHOJIOTHH MH()OPMAIIIOHHOTO MOJICITNPOBAHMS
(TUM) c 1 momst 2024 1. K cerogusiiHeMy JHIO B pOC-
CHICKON HOPMAaTUBHOH cepe HaKoTUIeHa TOKYMEHTAIIHS,
perIaMeHTHPYIOIAash MOPSIOK CO3AaHusT HH(OPMAIH-
oHHbIX Mozened (UM)*%; TpeGoBaHus, peabsBIsiCMbIC
K HuM®; ipotiece GopMHUpPOBaHHS OHOTHOTEK KOMITOHEH-
TOB ISl pa3paboTKu HH(OPMAITHOHHBIX MOJIENeH’; Mo~
psanok noaroroBku M K cOINIacoBaHUIO B HKCIIEPTHBIX

' CIT 301.1325800.2017. NudopMannoHHOE MOISITHPOBAHIE
B cTpouTenseTBe. [IpaBuna oprann3aum padboT MPOU3BOA-
CTBEHHO-TEXHHUYECKUMH OTJETAMH.

2 06 yCTaHOBIICHUH CITy4acB, PH KOTOPBIX 3aCTPOUIIHKOM,
TEeXHUYECKNM 3aKa3uMKOM, JINIIOM, 00€CTIeINBAIOMINM HITH
OCYIIECTBIISIONINM MOATOTOBKY 000CHOBAHMS MHBECTUIIHH,
U (WIK) JTULOM, OTBETCTBEHHBIM 32 OKCIUTyaTaIlIo 00beKTa
KalUTaJILHOTO CTPOUTENIBCTBA, 00eCIeUnBarOTCs (POPMHUPO-
BaHNE W BEeJCHHE NHPOPMALMOHHONW MOJENN 00bEKTa KaIlH-
TaJbHOTO cTpouTenbeTBa : [loctanoBnenue IlpaBurenscTBa
Poccuiickoit @enepanun ot 05.03.2021 Ne 331.

3 O BHeCeHNM U3MEHEHUIT B TIocTaHoBieHne [IpaBuTeNbeTBa
Poccwuiickoit @eneparim ot 05.03.2021 Ne 331 : [Tocranosmne-
uue [IpaBurensctBa Poccuiickoit @eneparmum ot 20.12.2022
Ne 2357.

4TOCT P 57563-2017/ISO/TS 12911:2012. MoznenupoBanue
nH(popMaIoHHOE B CTpOUTENbCTBE. OCHOBHBIC TTOIOKCHHUS
o pa3paboTKe cTaHIAPTOB HH(OPMAITIOHHOTO MOJICITHPOBA-
HUS 3AaHUN U COOPYKEHUH.

5 CIT 333.1325800.2020. NurhopmMannoHHOE MOIETHPOBAHIE
B cTpoutenbeTBe. [IpaBuna ¢popmupoBanus nHPOPMAIHOH-
HOHM Mo 0OBEKTOB HA PA3IUYHBIX CTAANSIX KH3HEHHOTO
IUKJIA.

*TOCT P 57311-2016. MoaenupoBanue uHMDOPMAIIHOHHOE
B CTpoHTeNbCcTBE. TpeOoBaHUS K IKCIUTYaTAlMOHHOM JIOKY-
MEHTAIUH 00BEKTOB 3aBEPIICHHOTO CTPOUTEIHCTBRA.

7 CII 328.1325800.2020. NuhopmMannoHHOE MOJIETHPOBAHIE
B CTPOHUTENLCTBE. [IpaBuia onmycannst KOMHOHEHTOB HH(OP-
MAalMOHHON MOJEIIN.

OpraHu3alusx®; KOHTPOJIb Ka4eCTBa CTPOUTENBHBIX PaboT
¢ nmpumenenreM TUM®. JIeHCTBYIOT TakKe CBOIBI Tpa-
Bul'® ! peryimpyrorine mporeccs CO3Manust U KCILTY-
araruy MH(QOPMAIIMOHHBIX CHCTEM, a TaKKe pa3paboTKy
TUIAHOB peas3alnu mpoekToB B chepe TUM.

Coznanue u ucnois3oBanue VM HampaBiieHO
Ha JIOCTIKEHUE PsIa MOJIOKUATEIHHBIX Y(PPEKTOB B X0/
XKIT OC:

* BO3MO)XKHOCTh OIHOBPEMEHHOW COBMECTHOH pa-
OOTBI MPOCKTUPOBIINKOB C aKTYaJIbHON MOIENBIO 37a-
HUS1, 4TO TIPUBOJIUT K pAaHHEMY OOHAPYKEHUIO KOJITU3HIA;

* COKpallleHHE OIMIHUOOK MPOCKTHPOBAHUS H, KaK
CJIeJICTBYE, BPEMEHH BBITIOTHEHHS padoT [1, 2];

* COKpallleHHe 00beMOB OyMa)KHOTO JIOKYMEHTO-
obopora [3, 4];

* 1ozpoOHast BU3yaHu3alys POEKTa, YTO LIEIeCco-
00pa3Ho Kak JyIsl IPOEKTUPOBIIMKOB M CTPOUTEICH, TaK
W IS 3aKa34MKa CTPOUTENBCTBA [5, 6];

° CHIDKEHHME 3aTpar Ha Tarle BBoJa 00bEeKTa B IKC-
IDTyaTalurio 3a cYeT HAMYUS TOJTHOM, TOYHOH U OHO-
3HaYHOU HH(pOopMaIuu 00 oobekre [7-9];

* ONTUMH3AIMS 3aTpar IPU dKCIUTyaTaluu 00b-
eKTa 3a CYCT UMEIOMICHCS TOUHOW WH(POPMAIIUH O BCEX
3JIEMEHTAax CTPOouTenpHOro oonexra [10, 117;

* TOBBILICHHE YPOBHsI O€30IaCHOI IKCILTyaTalnu
00BeKTa 3a CUET KaueCTBEHHOTO WH(OPMAIIMOHHOTO
obecrieueHus 1 OBICTPOTO JIOCTYIa K HY>KHOWH HH(OP-
manuu [12-16].

8 O MeToaruecknx PeKOMEH/IAIUAX TI0 TIOATOTOBKE HH(Op-
MAaIMOHHOHW MOZIeNN 00BEKTa KAMHTAIEHOTO CTPOUTEIBCTBA,
npezacTaBnsieMoil Ha paccMorpenne B DAY «[maBrocokcmep-
Th3a Poccum» B CBSA3U C NMPOBEAEHUEM TOCYIAapCTBEHHOMN
SKCTIEPTH3HI MPOSKTHON JOKYMEHTAILUH, a TAKXKE MO OLCHKE
MH)OPMALMOHHON MOIETN 00BEKTa KamUTaJIbHOTO CTPO-
utenscTBa : [Incemo @AY «ImaBHOE ympaBiieHHe rocynap-
CTBEHHOH dKcTepTu3sD 0T 06.04.2021 Ne 01-01-17/4620-Hb.
9 CIT 471.1325800.2019. NudopMannoHHOE MOISTHPOBAHIE
B CTpOHUTENbCTBE. KOHTPOIh KauecTBa MPOM3BOJICTBA CTPOH-
TEJNBHBIX Pa0OT.

1CIT 331.1325800.2017. MadopMannoHHOE MOAEITUPOBAHHIE
B cTponTenbeTse. [IpaBuma oOMeHa Mexxay HHPOPMAITNOHHBI-
MH MOZEISIMA 00BEKTOB 1 MOJICIISIMH, UCIIOJIB3YEMBIMH B IIPO-
TPaMMHBIX KOMITTEKCAX.

' CI1 404.1325800.2018. MahopMannoHHOE MOICTHPOBAHIE
B cTpouTenbcTBe. [IpaBuna pa3paboTKH MIIAHOB MPOEKTOB,
pearn3yeMbIX ¢ TPUMEHEHNEM TEXHOJIOTUH MH()OPMAIHOH-
HOTO MOJIETTMPOBAHHS.
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THM HaxonuT NPUMEHEHUE HE TOJIBKO Ul CTPOU-
TENBCTBA HOBBIX 3[aHUN U coopykeHHH. B padote [17]
OIMCAaH YCIENIHbIH ONBIT Co3Aanus IM(PPOBOIl Mojenn
00OBEKTOB KyJIBTYpPHOTO HACIIEHs, IO3BOJIMBIICH HE TO-
JIbKO KOOPJJMHUPOBATD BCE 3TAITbl PECTaBPALMH, HO M HC-
TIOJTB3YeMOi B TATTHHEHIIIEM C IIEITBI0 TIPOBEICHHS BUPTYa-
JIBHBIX 9KCKYpcHid. [10 MHEHHIO 3apyOeKHBIX HCCIIEI0Ba-
teneii [ 18-20], k hakropam, CACP>KUBAOIINM IH(QPOBYIO
TpaHC(OPMAIHIO CTPOUTETBHONW OTPACIIH, OTHOCAT: He-
JIOCTaTOYHOE TOCYapCTBEHHOE PYKOBOJICTBO, HESICHYIO
TOTOBHOCTh YYaCTHUKOB MPOEKTa K COTPYAHUUECTBY,
HexBaTKy npodeccnoHaioB B chepe HHPOPMAIIMOHHBIX
TEXHOJIOTHH.

B pamkax peanu3zannu HallMOHAJIBHOW MpOTrpam-
mbl «l{n¢posast skonomuka Poccuiickoit denepannn»
obecrmeunBaNiach rpaHTOBas MOIIAEPKKa'? TPOEKTOB
0 pa3paboTKe W BHEIPEHUIO OTEUYECTBEHHOTO IIPO-
rpammHoro obecrieueHus (I10). CortacHO CBEICHUSIM,
Tpe/ICTaBICHHBIM Ha caiite MuncTpost PO, o cocros-
Huto Ha 29 mas 2024 1. B Poccun 3apeructpupoBat psij
I1O (Bcero 30) miust coznanust nudposoit UM cucrem
BonocHaOxeHuss m BomoorBeneunsa: NanoCAD BIM
BK, Renga, Komnac: Hapyxusie cetu: HBK, Model
Studio CS. Bonocnabxenne u kaHanmsaius, Tomoma-
tuk Robur — Mmxenepnsie Cetn.

12 T'paHToBas MoAJEpPKKA MPOCKTOB MO pa3paboTke W BHe-
npennto nudpossix pemennit. URL: https://digital.gov.ru/ru/
activity/directions/946/

13 TIporpammuoe obecnedenne st TUM. URL: https://min-
stroyrf.gov.ru/tim/programmnoe-obespechenie-dlya-tim/

Renga Professional pazpaborana komnanueii Renga
Software. Renga Software!* — st0 mpeanpusTre, 06-
pa3oBaHHOE B pe3yJbTare COTPYIHHYECTBA KOMIIAHHU
«Ackon» n ¢pupmsr «1Cy». CremyeT OTMETHTD BBICOKHIA
YPOBEHB KIIMEHTOOPHEHTHPOBAHHOCTH KOMITaHUH Renga
Software n « ACKOH»: Ha UX OPUITHATIBHBIX CAlTaX MPE/I-
CTaBJICHO OOJIBIIOE KOJIMYECTBO BHICOKYPCOB, TEKCTO-
BBIX (aiioB! mis camocrositenbHOro ocBoerust I10.
Jst 3anHTepecOBaHHBIX MMOTB30BATENIeH TaKKe Mpeso-
CTaBISIETCS BO3MOXKHOCTD IOJTyYeHHsI UMEHHOTO cep-
TH(UKaTa 0 MPOXOKICHIN 00yUdeHHs (110 pe3yabraTam
TECTUPOBAHMUS).

B Hacrosieit cratbe onucan o0Imui opsiI0K MO-
JEIMPOBAHUS CHCTEM BHYTPEHHETO XO3HCTBEHHO-TU-
THEBOT'O BOJONPOBO/IA U OBITOBOM KaHAIU3AIMH TPEX-
9Ta)KHOTO MHOTOKBAapTHPHOTO JI0Ma.

MATEPHUAJIBI U METO/bI

HccnenoBanue BRITOJHEHO Ha OCHOBE TEOpPETHYE-
CKHX M SYMIUPHYECKIX METOIOB. TeopeTnueckue Me-
TOJBI BKJIIOYAIH 0030p M aHalU3 OTEYEeCTBEHHOI'O
1O nns nHGOPMAITMOHHOTO MOIETUPOBAHUS U ICii-
cTtBytouleid B Poccun HOpMaTUBHON JOKyMEHTALUH
B chepe TUM. Dmnupudeckue UccieJoBaHUS BKIIO-
YaJIH TTOTy9ICHUE OTIBITa MOICTHPOBAHHS CHCTEM BHY-
TPEHHETro BOAONPOBO/IA U KaHAJIW3aluu 31aHus B BIM-
cucreme Renga (Poccus), Ha OCHOBaHHUH KOTOPOTO

!4 Renga. URL: https://rengabim.com
15 TIpakTHuYeckoe PyKOBOJICTBO Mosb3oBarens Renga. URL:
https://manual.rengabim.com/

Puc. 1. PacctanoBKka caHUTApHO-TEXHUYECKHUX MPUOOpoB Ha 3D-crieHe
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OIMCaHbl PEKOMEH/IALINH 110 CIIaXXEHHON paboTe IPOoeK-
TUPOBIIHKA TPHU TOATOTOBKE MOJIEIH.

PE3VYJIBTATHI HCCJIEJOBAHUA

JelicTBusl IO MOJEIUPOBAHUIO TaKOW MHKEHEP-
HOM CUCTEMBI 37JaHMs, KaK X035HCTBEHHO-ITUTHEBOM BO-
norpoBo (cucteMa B1), MOXKHO CBeCTH K clieayromeit
MOCJIE0BATEIILHOCTH

1. B nepByto ouepens, Ha 3D-creHe paccrasis-
€TCsl CAHUTAPHO-TEXHUYeCcKoe o0opynoBanue. s mo-
CIeAyIoIell COBMECTHONH pabOTHl HECKOJIBKUX MPO-
EKTHPOBIIMKOB C MOJEINBIO 31aHUS HE PEKOMEHIyeTCs
CO371aBaTh CAHUTAPHYIO TEXHHUKY B OTICIBHOM YPOB-
HE Ha Ka)JOM 3Taxke. DTO MOXKET MPUBECTH K TOMY,
YTO CMEKHBIA MPOCKTUPOBIIUK B OMPEICICHHBIH MO-
MEHT OTKJIIOYUT BHAMMOCTH KaKOTO-THOO YpPOBHS,
3a 4eM I0CJIeyeT BO3HUKHOBEHUE Koyun3ui. Konu-
pOBaTh OOBEKTHI IO THIOBBIM 3TakaM HEOOXOTMMO
C HpI/IMeHeHI/IeM COOTBeTCTBy}OHII/IX KOMaH r[porpaM-
MBI (puc. 1).

2. Ha cnepyroniem sTame JJisi OTAEIbHO B3SITOM
KBapTHPHI CO3JIACTCSI BOJOMPOBOIHEIN CTOSK JABYMS
TOYKaMHU TPACCUPOBKH (PHC. 2, @): HUKHAA TOUKa OyIeT
OTIPENIeNATh HIDKHIOIO TPAHHUILY CTOSKA (B HHKHEM TEX-
HHUYCCKOM 3Ta)Ke), BerHHH — HaI/IBI)ICI_Hy}O TO‘IKy CTOS-
Ka. JlonmonHuTeNnsHO B Mpeienax dTaxa CleAyeT Co3/1aTh
TOYKY TPACCHUPOBKH JJIsl KBAPTUPHOTO BBOAA (pHC. 2, D).
Touku TpaccupoBKHU co3fatorcsa Ha 3D-cuene ¢ ykasa-
HHEM KOOPIUHAT B TPEXMEPHOM IPOCTPAHCTBE, YTOOBI
HCKITIOYNTH BEPOSITHOCTh BOSHUKHOBEHHS CMEIICHUN
M0 OCH CO37aBaeMOi Tpacchl. ToukamM TpacCUPOBKH

HEOOXOIMMO 3a/1aTh Ha3BaHMSA, 10 KOTOPBIM B JalIbHEH-
meM OyzeT yI00HO OpHEHTHPOBATHCS TIPH BBICTpAaNBa-
HUH JIOTHYECKUX CBSI3EH MEXKILy dJIEMEHTaMHU MOJIEIN
BO BKIIaAKe « TpyOOIPOBOIHBIC CHCTEMEBI.

3. Paccrapisiercst Bomopa30oopHasi apMarypa: cMme-
CUTEIH JIIsl paKOBHHBI, MOWKH ¥ BaHHHI (puc. 3). IIpo-
T'paMMa MO3BOJIACT BI:I6I/IpaTI) 13 Karajiora pasjin4yHbIC
BHJIBI CMECHUTENEeH — HAOOPTHBIC U HACTCHHBIC. YHU-
Ta3 HE HYXKAeTCs B OCHAIIICHUH JIOTIOJHUTEIBHOM BO-
JIOpa3bopHON apMaTypol: CHCTEMa CaMOCTOSTEIHHO
pacrno3HaeTr ero Kak npuoop, TpeOyIOmni MOABOAKH
XOJIOJTHOTO BOJOCHAOKEHHUS.

4. Tlocne BBIMONTHEHUS ACHCTBUMN, OMHCAHHBIX B
nmn. 1-3, mpu BXozie Bo BKIaAKy « TpyOorpoBoiHbIE CHC-
TEMBI» 0TOOPA3SITCS BCE CO3/IaHHBIC 3JIEMEHTHI CHCTe-
MBI XOJIOJHOTO BoAocHaOkeH s, JIJ1s mpaBHIIbHOM cOO-
KU CTOSIKA ¥ TIOKBAPTHPHOM Pa3BOIKHA CTOUT YTOYHUTH
pacrojoKeHHe IUIUTOK C TOYKAMHU TPACCHUPOBKH, TUIH-
TOK 00OPYIOBaHUS U apMaTyphl B COOTBETCTBHH ¢ 3D-
cuenoit (puc. 4, a). Hanee B nuanore «Ilapamerps! Tpy-
OOTIPOBOIHBIX CHCTEMY 3a/Ial0TCS YCIOBUS MPOKIAIKA
BOJIONIPOBO/IHOW CETH (OTMETKH, CMELICHUs), a TaKXkKe
BEIOMpaeTcs CTHIIb TPYO M TPyOONPOBOMHBIX IeTanen
(Marepua, HOMHUHAIBHBINA JMAMETP, CIIOCO0 coeauHe-
Hust). Renga Professional nmeer rotoBblit Habop cruieit
TpyOOIPOBO/IOB, IeTaneil 1 000pyIOBaHMS, HO TIPOCKTH-
POBILIMK MOXKET cOo3/1aTh ¥ coOcTBeHHbIe. [locne 3ananms
BCEX MapaMeTpOB (IIPaBHUII) TUTUTKA 000PYIOBAHUS, TIPH-
OOpOB U TOYEK TPACCHUPOBKH HEOOXOAUMO OOBEIUHHUTH
B CIMHYIO CHCTEMY, BBICTPOUB MEKIY HUMH COOTBET-
cTByromHe cBsi3u (puc. 4, b). Ciemxyer oOpaTiTh BHUMA-

Puc. 2. PaccraHOoBKa TOUEK TPACCHPOBKH TSl MOJICTTMPOBAHNS BOIOIIPOBOIHOTO CTOSAKA (@) M KBAPTUPHOTO BBOZIA BOONPOBOzA (b)
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Puc. 3. PaccranoBka Boopa300opHOit apmaTypsl Ha 3D-criene

HHUE Ha TO, YTO KAXK/bI CMECHUTEJIb TI0 YMOTYAHHIO UMe- 5. B pesynbrare onepauuii, npoBeIEHHBIX 110 1. 4,
©T JIBE TOUKH MOKITFOUCHHST — IS XOJIOAHOM v ropsiyeid  Ha 3D-clieHe B mpejiesax npopadarbiBaeMoii 30HbI OTO-
BOIBI. BriocnmeicTBUM ocTaBIIMECS TOYKH MPHUTOAATCS — OpassiTcs MOKBapTHPHAS pa3BO/IKa TPYO M BOZOMPOBO-
JUTSE MOJICITUPOBAHISI CHCTEMBI TOPSYETO BOJOCHAOKE-  THBIN CTOSK (pHC. 5).

HUA, T.€. CO3/1aBaTh Bouopa?,6opHy10 apMarypy IOBTOPHO 6. Jlaﬂee Ha y4aCTKE€ KBapTUPHOTO BBOJA, KBap-
HE MPUIETCSI. THPHOH pa3Bojke TpyO pa3memniaeTcs HeoOXoaumoe
. THM B @ . o B @Y 0D -
cr. 51{4 CcrB14
© Ywuras cown.. B Siiveas omin
© Yowras kown. - g
© Ynuras komn...
Sl e CrB1-4_8B0...
£ Cuecrens g | = Checnrens .. | £~ Cwecmens g | Yewras ko
£~ Cvecntens a £ CmenmensH.. = Cmecutens A... © Yhuras komn..
B o
’ Bl cre14
a b

Puc. 4. [Toctpoerne TpyObOIPOBOIHOM Tpacchl BO BKiIaaKe « TpyOOnmpoBOIHBIE CHCTEMBD): IUIUTKH BOIOPa300pHOIT apMaTyphl
1 TOYEK TPACCHPOBKH (a); co3Ianue cBs3eil B cucreme (b)
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oo EHHE-R @ NDD- D0

=

Puc. 5. IlokBapTupHas pa3Boaka Bogonposona Ha 3D-ciene

0o0opyoBaHUE U apMaTypa: KiIanaHsl (KpaHbl), GUIBTD
rpy0Oii OYMCTKHU, CYCTYHNK BOJIBI U poUee (puc. 6).

7. Ha mocnemytomem sTame paboT KBapTHpHAsS
pa3BojIKa CHCTEMbI BOAOCHAOKEHHUS (COBMECTHO C TOU-
KO TPacCHpOBKH OTBETBIEHUS KBAPTUPHOTO BBOJA
U BOJOpa300pHOI apmarypoii) Ha 3D-ciieHe mo3TamHo
KOITUPYETCsI TIO0 TUTIOBBIM dTaxkaM (puc. 7, a). Jlamee mMo-
JKET OTPeOOBATHCSI KOPPEKTUPOBKA PACIOIOKCHHUS
IUIMTOK JIEMEHTOB BOJIONIPOBOAA BO BKiIaake « Tpy0o-
IIPOBO/THBIE CHCTEMBI», KOTOPBIE aBTOMATHIECKH OyIyT

oo HoEN B N

|

|

Qu
W\\C‘)j 255}

@

)
4

CO3/1aHbI B pe3yabTare onepauu Konupopanus. CKonu-
pOBaHHBIC TPYIIIBI IUNTUTOK HEOOXOIMMO TOIKITIOYUTH
K BOJIOIIPOBOIHOMY CTOSIKY (pHc. 7, D).

8. JleiicTBus, ONMUCAHHBIE B 1. 7, HEOOXOAMMO I10-
BTOPUTH B COOTBETCTBUU C YHCIIOM CTOSKOB B OOIICH
CHCTEME BOJIOCHAOKEHUS 3aHHMSI.

9. Ha cnenytomieM dTare BBITTOIHIETCS TPACCH-
POBKa BOIOIIPOBO/IA B MOJIBaJIE (HIYKHEM TEXHUYECKOM
araxe). JlIst 3TOro BHa4Yaje paccTaBISIOTCS TOUYKH
TPaCCUPOBKH, KOTOPBIE OyAYT SIBIATHCS XapaKTEPHBI-

Puc. 6. Pazmenienne apMarypbl 1 000pyI0BaHUS HAa KBAPTUPHOW Pa3BOJKE BOIOIPOBOIA
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a b
Puc. 7. Coznanue THIIOBOH pa3BOJKH BOJOIPOBOAA IO dTaXkaM 34aHus: BUJ Ha 3D-cuene (a); Bux Bo BKiaake « TpybonpoBoa-
HbIE cucTeMbD» (D)

b

Puc. 8. IToctpoeHne TpyOOIPOBOJHON Tpacchl cucTeMbl Bl B IPOCTPAHCTBE TEXHHYECKOTO 3Taxa (d); OCHAIIEHHE BOJOIPO-
BOJIHO# ceTH apMmatypoii u obopynoBanneM Ha 3D-cuene (b)
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b

Puc. 9. Monenb BHYTPEHHETO X031 CTBEHHO-TTUTHEBOTO BOAONPOBOJA 31aHUA

S sana e

o 5 g e
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Puc. 10. [Toctpoenue TpyoonpoBoaHOit Tpacchl cucteMbl K1 mo ataxam 31aHust
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Puc. 11. KBaptupHas pa3Bojka ObITOBO KaHaIH3anuu Ha 3D-crieHe

MU TOYKaMHU TPYOOIPOBOIHONW CETH — TOYKAMHU IO-
BOPOTa, U3MEHEHUSI OTMETKHU, OTBETBICHHUN, TOUKAMHU
Haygaxa U OKOHYaHUA Tpacchl. [locie paccTaHOBKH TO-
4eK TpaccHpoBKHU Ha 3D-crieHe TpeOyeTcsl BEICTPOUTH
CBSA3M MEXy IUNINTKaMH BO BKJagke « TpybompoBoa-
HBIC CUCTEMBD» (pHC. 8, @), 3a7aBast [IPH ITOM COOTBET-
CTBYIOIIIHE TTapaMeTphl TpyOonpoBoaHoii cetu. [Tocie
BBIMIOJIHEHUS YKa3aHHbIX AeicTBUi Ha 3D-cuene pac-
CTaBJIsIeTCSl He0OXoMuMoe 000pyI0BaHNE U apMaTypa
(puc. 8, b).

B utore momygaem Moaens CHCTEMBI BHYTPEHHETO
XO3SICTBEHHO-ITUTHEBOTO BOIONPOBOA 30aHus. Ecim
HACTPOWUTH (PUIBTP HA JAHHYIO MH)KEHEPHYIO CHCTE-
MYy, MOXKHO HU30JIUPOBATh €¢ OT MPOYUX IIEMEHTOB MO-
JIENH, 9TO yHOOHO Ui AETAaIhHOTO PACCMOTPEHNUS KOH-
¢urypanunu Bogonposoza (puc. 9).

B menom anamorungHeIM 00pa3oM OCYIIECTBIIA-
€TCsl MOJICJIMPOBAHUE CHCTEMbI BHYTPECHHEH OBITOBOU
kananu3anuu 3aaHus (cuctemsl K1). I[MpuHnunuais-
HbIC OTIINYHS (B CPABHCHHH C CUCTEMOW BOJIOIIPOBO/IA)
OyIyT COCTOSITH JIUIIB B TOM, YTO BO BKiIajke « Tpy0o-
MPOBOJHBIC CHUCTEMBD» OyAYyT OTOOPaKaThCs ILTUTKH
¢ 0003HAYEHHEM CAHUTAPHO-TEXHUYECKUX MPHOOPOB,
a He Boztopa30bopHoii apmarypsl (puc. 10). Kpome Toro,
P TOCTPOCHUH TPACCHl TOPU3OHTAIBHON Pa3BOIKU

TpyO CTOMT MperycMaTpuBaTh YKIOHBI JUIs obecreye-
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HHSI CAMOTEYHOTO JBIKEHUSI CTOYHBIX BoA. [Iporpamma
MO3BOJISIET OCHACTUTH CUCTEMY OBITOBOM KaHaJIH3aIlUU
BCEMH HEOOXOAMMBIMHU TPYOHBIMH JETaNSIMH (OTBOJIBI,

MIePEeXo/Ibl, TPOMHUKH, peBu3nu (puc. 11)).

3AKJIIOYEHUE U OBCYXJIEHHUE

B nenom unTepdeiic BIM-cuctemsr Renga nons-
TEH U JIOCTATOYHO MHTYUTHBCH, YTO TO3BOJISACT MOJb-
30BaTeNsAM (B TOM YHCIIC HE UMEBIITHM OIBITa PaOOTHI
¢ TUM) B cxaTble CPOKHM OBJIaAETh HaBBIKAMHU MOJE-
mupoBaHus. [1o uToram BEIIOTHEHUS pabOT Mporpam-
Ma TpeJroiaraeT BO3MOXHOCTh TIOJTYUYEHUS HE TOIBKO
JieTanbHON 3D-Mo/e/1 MH)KEHEPHOM CUCTEMBI, HO U aB-
ToMarndeckoe popmupoBanue 2D-ueprexeit u mpodux
9JIEMEHTOB MPOEKTHON IOKYMEHTAIIMU: TJIAHOB MO BCEM
OTMETKaM 3IaHHsI, aKCOHOMETPUUCCKHUX CXEM CHCTEeM
(B MaciTabax pa3In4HON KPYITHOCTH), CIICIM(DUKALIUA.

JanbHeitmas paboTa aBTOpa M0 OCBOCHUIO MOJICTIH-
POBaHMS CHCTEM BOIOCHAOKECHUS M BOJOOTBEICHUS OY-
JICT HAIIpaBJICHA Ha MPUMEHEHHE IUTarknHa « YMHas BOJIa
(pa3paboTunk — KOMIaHUs «IuTa», Poccust) B WHTe-
rpauuu ¢ BIM-cucremoit Renga. [1narun «YmHuas Boga»
TO3BOJISICT ABTOMATH3UPOBATh TUIPABIINICCKUC PACUCTHI
WH)KCHEPHBIX CUCTEM, 3HAYUTEIBHO COKpaIlas TpPyA0eM-

KOCTh pa60T MPOCKTUPOBIIINKA U BPEM UX BBIITOJTHCHUS.
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INTRODUCTION

Information modelling is a process of creating
systematized information about a construction proj-
ect and using this information at all (or individual)
stages of the life cycle (LC) of a construction project!
(CP). According to the Decrees of the Government
of the Russian Federation** design and survey work
on objects, the construction of which is carried out
within the framework of Federal Law No. 214-FL,
should be carried out with the use of information mod-
elling technologies (IMT) from 1 July 2024. To date,
the Russian regulatory sphere has accumulated do-
cumentation regulating the procedure for creating in-
formation models (IM)* 3; requirements for them®;
the process of forming libraries of components for
the development of information models’; the procedure
for preparing IM for approval by expert organizations?;

' CP 301.1325800.2017. Information modelling in construc-
tion. Rules for organization of work by production and techni-
cal departments.

2 On establishing cases in which the developer, technical custom-
er, the person providing or carrying out the preparation of invest-
ment justification, and (or) the person responsible for the opera-
tion of the capital construction facility, shall ensure the formation
and maintenance of the information model of the capital con-
struction facility : Resolution of the Government of the Russian
Federation of 05.03.2021 No. 331.

3 On Amendments to the Resolution of the Government of the Rus-
sian Federation of 05.03.2021 No. 331: Resolution of the Govern-
ment of the Russian Federation of 20.12.2022 No. 2357.

4 GOST P 57563-2017/ISO/TS 12911:2012. Information model-
ling in construction. Basic provisions for the development of stan-
dards for information modelling of buildings and structures.

5 CP 333.1325800.2020. Information modelling in construction.
Rules for formation of information model of objects at different
stages of life cycle.

¢ GOST P 57311-2016. Information modelling in construction.
Requirements for operational documentation of completed con-
struction projects.

7 CP 328.1325800.2020. Information modelling in construction.
Rules for description of information model components.

8 About Methodical Recommendations on preparation of the in-
formation model of the capital construction object, submitted for
consideration to FAO “Glavgosexpertiza of Russia” in connection
with the state expert examination of the design documentation,
as well as the evaluation of the information model of the capital
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quality control of construction works using TIM®. There
are also codes of practice'® !!, regulating the processes
of creation and operation of information systems, as
well as the development of project implementation
plans in the field of TIM.

Creation and use of IM is aimed at achieving
a number of positive effects in the course of the life
cycle of the CP:

* the possibility of simultaneous collaboration
of designers with the actual building model, which
leads to early detection of collisions;

* reduction of design errors and, as a consequence,
of work execution time [1, 2];

¢ reducing the volume of paper documents [3, 4];

* detailed visualization of the project, which is ex-
pedient both for designers and builders and for the con-
struction customer [5, 6];

» cost reduction at the stage of commissioning
the object due to the availability of complete, accurate
and unambiguous information about the object [7-9];

» optimization of costs during the operation
of the object due to the available accurate information
about all elements of the construction object [10, 11];

* increasing the level of safe operation of the ob-
ject due to quality information support and quick access
to the required information [12—16].

TIM finds application not only for the construction
of new buildings and structures. In [17], a successful
experience of creating a digital model of cultural heri-
tage objects is described, which allowed not only to co-
ordinate all stages of restoration, but also to be used in
the future to conduct virtual tours. According to foreign
researchers [18-20], the factors constraining the digital
transformation of the construction industry include: in-
sufficient government leadership, unclear willingness

construction object : Letter of FAU “Main Department of State
Expertise” from 06.04.2021 No. 01-01-17/4620-NB.
?CP471.1325800.2019. Information modelling in construction.
Quality control of construction works production.

' CP 331.1325800.2017. Information modelling in construc-
tion. Exchange rules between information models of objects
and models used in software packages.

' CP 404.1325800.2018. Information modelling in construc-
tion. Rules for the development of project plans implemented
using information modelling technology.
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of project participants to cooperate, and lack of IT pro-
fessionals.

Within the framework of the national programme
“Digital Economy of the Russian Federation”, grant
support was provided to'? projects for the development
and implementation of domestic software. According to
the information provided on the website of the Minis-
try of Construction of the Russian Federation', as of
29 May 2024, Russia has registered a number of soft-
ware (30 in total) for creating digital IM of water supply
and wastewater systems — NanoCAD BIM VK, Renga,
Compass; outdoor networks — NVC, Model Studio
CS; water supply and sewerage — Topomatik Robur —
Engineering Networks.

Renga Professional is developed by Renga Soft-
ware. Renga Software' is a company formed as a result
of co-operation between Ascon and the 1C company. It
is worth noting the high level of customer-orientation
of Renga Software and Ascon: their official websites of-
fer a large number of video courses, text files'* for inde-
pendent mastering of the software. Interested users can
also get a personalized training certificate (based on test
results).

12 Grant support for projects to develop and implement digi-
tal solutions. URL: https://digital.gov.ru/ru/activity/direc-
tions/946/

3 TIM software. URL: https://minstroyrf.gov.ru/tim/pro-
grammnoe-obespechenie-dlya-tim/

!4 Renga. URL: https://rengabim.com

15 Renga Practical User Guide. URL: https://manual.reng-
abim.com/

Fig. 1. Arrangement of sanitary fixtures on the 3D scene

This paper describes the general procedure for
modelling the internal domestic water supply and do-
mestic sewerage systems of a three-storey apartment
building.

MATERIALS AND METHODS

The research was carried out on the basis of theo-
retical and empirical methods. Theoretical methods
included review and analysis of domestic software for
information modelling and regulatory documentation in
force in Russia in the field of BIM. Empirical research
consisted of gaining experience in modelling of inter-
nal water supply and sewerage systems of a building
in BIM-system Renga (Russia), on the basis of which
the recommendations for the coherent work of the de-
signer during the preparation of the model are de-
scribed.

RESEARCH RESULTS

The modelling of a building engineering system
such as the domestic water supply system (system B1)
can be summarized in the following sequence:

1. First of all, the sanitary equipment is arranged
on the 3D scene. For subsequent collaboration of sev-
eral designers with the building model, it is not recom-
mended to create sanitary equipment in a separate level
on each floor. This can lead to the fact that an adjacent
designer at some point will switch off the visibility
of a level, which will lead to collisions. To copy objects
on typical floors it is necessary to use appropriate com-
mands of the programme (Fig. 1).

570

111

(€G) € ANSS| 'PLJON Sencanwa e soucios



scionco o ruction: 1) 14, Issue 3 (53)

Yuliya A. Ryltseva

\’4

Fig. 2. Trace point placement for modelling a water riser (a) and a flat water inlet (b)

2. In the next step, a water riser pipe is created for  point will define the lower boundary of the riser pipe
a single flat with two trace points (Fig. 2, a): the lower (in the lower technical floor), the upper point —

e~ DB c@ld' vi'{;ij.@./\o\‘\

Fig. 3. Arrangement of water fittings on the 3D scene
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Fig. 4. Pipeline route construction in the “Pipeline systems” tab: tiles of water fittings and trace points («@); creation of links in
the system (b)

the highest point of the riser pipe. In addition, a trace 3. The water fittings are arranged: basin, sink and
point for the flat entry must be created within the floor bathtub mixers (Fig. 3). The software allows you to
(Fig. 2, b). Trace points are created on the 3D scene choose from a catalogue of different types of mixers,
with the coordinates in the 3D space in order to both wall-mounted and wall-mounted. The WC does
exclude the probability of displacements along the axis not need to be equipped with additional water fittings:
of the created trace. Trace points should be given the system recognizes it as an appliance that requires
names, which will be convenient to use in the future a cold water supply.

when building logical connections between the model 4. After performing the steps described in par. 1-3.
elements in the “Pipeline systems” tab. 1-3, when you enter the “Piping systems” tab, all

Fig. 5. Apartment water distribution on the 3D scene
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Fig. 6. Placement of fittings and equipment on the flat water distribution system

created elements of the cold water supply system will
be displayed. For the correct assembly of the riser and
apartment distribution it is worth specifying the location
of tiles with trace points, equipment tiles and fittings
in accordance with the 3D scene (Fig. 4, a). Then in
the dialogue box “Parameters of piping systems”
the conditions for laying the water supply network
(marks, offsets) are set, and the style of pipes and pipe
parts (material, nominal diameter, connection method)
is selected. Renga Professional has a ready set of styles
of pipes, parts and equipment, but the designer can
create his own styles. After setting all the parameters
(rules), the tiles of equipment, devices and trace points

should be combined into a single system by building
appropriate links between them (Fig. 4, b). Note that
each mixer by default has two connection points — for
cold and hot water. Later, the remaining points will be
used for modelling the hot water supply system, i.e. it
will not be necessary to create the water fittings again.

5. As aresult of the operations performed in step 4,
the 3D scene within the area to be worked out will show
the apartment pipework and the water riser (Fig. 5).

6. Further on, the necessary equipment and fittings
are placed on the section of the flat input, flat pipe
distribution: valves (taps), coarse filter, water meter,
etc. (Fig. 6).
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\,
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Fig. 7. Creating a typical water supply system on the floors of a building: view on the 3D scene (a); view in the “Piping

systems” tab (b)
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b

Fig. 8. Construction of the B1 system pipeline route in the technical floor space (a); equipping of the water supply network with
fittings and equipment on the 3D scene (b)

b
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|

:
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Fig. 9. Model of the internal domestic water supply system of a building
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Fig. 10. K1 system pipework routing by building storey

7. At the next stage of work, the flat water sup-
ply system wiring (together with the point of tracing
of the flat inlet branch and water fittings) is copied step
by step on the 3D scene on the typical floors (Fig. 7, a).
Further it may be necessary to correct the location
of tiles of water supply elements in the “Piping sys-
tems” tab, which will be automatically created as a re-
sult of the copying operation. The copied tile groups
should be connected to the water riser (Fig. 7, b).

8. The steps described in point 7 must be repeated
according to the number of risers in the total water sup-
ply system of the building.

9. The next step is to trace the water mains in
the basement (lower technical floor). For this purpose,
firstly, trace points are set up, which will be characteristic
points of the pipeline network — points of turn, change
of mark, branches, points of the beginning and end
of the route. After arranging the tracing points on the 3D
scene it is required to build links between the tiles in
the “Pipeline systems” tab (Fig. 8, a), setting the appro-
priate parameters of the pipeline network. After these ac-
tions are performed, the necessary equipment and fittings
are placed on the 3D scene (Fig. 8, b).

As aresult, we get a model of the internal domes-
tic water supply system of the building. If you configure
the filter on this engineering system, you can isolate it
from other elements of the model, which is convenient
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for detailed consideration of the water supply system
configuration (Fig. 9).

In general, the internal domestic sewerage sys-
tem of a building (system K1) is modelled in a simi-
lar way. The only difference in principle (compared to
the plumbing system) is that the “Piping systems” tab
will show tiles with the designation of sanitary appli-
ances, not water fittings (Fig. 10). In addition, when
constructing the horizontal pipe routing, it is worth-
while to provide slopes to ensure the gravity flow
of wastewater. The programme allows to equip the do-
mestic sewerage system with all necessary pipe parts
(bends, transitions, tees, revisions (Fig. 11)).

CONCLUSION AND DISCUSSION

In general, the interface of Renga BIM-system is
clear and intuitive enough that allows users (including
those who have no experience of working with TIM)
to master modelling skills in a short period of time. At
the end of the work, the programme provides the pos-
sibility of obtaining not only a detailed 3D model
of the engineering system, but also automatic genera-
tion of 2D drawings and other elements of the project
documentation: plans for all building elevations, axono-
metric schemes of systems (in scales of various sizes),
specifications.
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Fig. 11. Household sewerage system in the 3D scene

Further work of the author on mastering the mod-
elling of water supply and drainage systems will be fo-
cused on the application of “Smart Water” plug-in (de-
veloper — “Elita” company, Russia) in integration with

Renga BIM-system. “Smart Water” plug-in allows to
automate hydraulic calculations of engineering systems,
significantly reducing the labour intensity of designer’s
work and time of their execution.
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