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AnHoTamusi: B pabGore paccmaTpuBaeTcsi MNPUMEHEHHWE TEXHOJIOTHI
UH(GOPMAIIMOHHOTO MOJEIUPOBAHUS MPH BHU3YaJbHOM W HMHCTPYMEHTAJIbHOM
o0cneoBaHUM TUIAPOTEXHUYECKUX coopyxkeHui. Ilpenmonaraercsi, 4To Takou
MOJIXOJ] TO3BOJHUT YCOBEPIICHCTBOBATH MpOIECC pPa3pabOTKH MPOEKTOB IO
KalUTAIbHOMY (TEKylIeMy) PEMOHTY WM PEKOHCTPYKIIMU THIPOTEXHHUYECKUX
coopykenuit. OmpeneneHo, 4YTO NPUMEHEHHE CHEHUATU3UPOBAHHBIX CHUCTEM
OPOEKTUPOBAHUA UM pacyeToB, a TaKXKe CHCTEM YIpaBiCHHUs OObEKTaMu
THAPOTEXHUYECKUX COOPYKEHHUH, TO3BOJIMT CO3/1aTh Oojiee JEeTaTM3HUpPOBAHHYIO
mubpoByl0 Mojenb o00bekTa. B crathe aHanmm3upyercs, Kak OCOOEHHOCTHU
MECTHOCTH, TaK M C€aMOro OOBEKTa; YUYWUTHIBAETCA BJIUSHUE HHPOPMALIUH,
NOJIy4YeHHOW Mpu LHUPPOBOM CKAaHUPOBAHMM OOBEKTa U MECTHOCTH, a TaKKe
KOHCTPYKTUBHBIX OCOOEHHOCTEH COOPYXKEHUS, KOTOpbIE 3aBUCAT OT Jnedopmanuii
rpyHTa M camoro ooOmnekrta. MccnenoBanue Bo3mokHocTer BIM-TtexHomoruii B
KOHTEKCTE OOCJIeIOBaHUS TUAPOTEXHUUYECKUX COOPYKEHHUU TEMOHCTPHUPYET, YTO
JAHHBIN KOHIENTYaJIbHBIN MOAXO0 ] CIIOCOOCTBYET PEIICHUIO Pa3HOOOPa3HbIX 3a71a4
no oOecrnedeHU0 AS(OQPEKTUBHON OKCIUTyaTallid W 0€30MacHOCTH OOBEKTOB
TUAPOTEXHUYECKOT0 Ha3HAYSHHs Ha BCEX 3Tarax UX JKU3HEHHOTO IUKJIA.

KiroueBbie ci1oBa: THAPOTEXHHUUYECKOE COOpPYX EHUE, HH(OpManmoHHOE
MoOJieIMpoBaHue,  IU(GPOBOM  ABOMHMK,  KU3HEHHBIH  LUKJI  OOBEKTa,

MCJIMOpAaTUBHAA CUCTEMA, KOHICIIIA.



EFFICIENCY AND ADVANTAGES OF USING INFORMATION
MODELING IN INSPECTION OF HYDRAULIC STRUCTURES
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Abstract: The paper considers the application of informatmondeling
technologies in visual and instrumental inspectdrhydraulic structures. It is
assumed that such an approach will improve thegssoof developing projects for
capital (current) repair or reconstruction of hydi@ structures. It has been
determined that the application of specialized gltesind calculation systems, as
well as control systems for hydraulic structuret, alow creating a more detailed
digital model of the object. The article analyzeshbthe features of the terrain and
the object itself; takes into account the influelméanformation obtained during
digital scanning of the object and the terrainwad as the design features of the
structure, which depend on soil deformations aedothject itself. The study of the
capabilities of BIM technologies in the context wofspection of hydraulic
structures demonstrates that this conceptual apprdeelps to solve various
problems of ensuring the efficient operation arfdtyaof hydraulic structures at all
stages of their life cycle.

Keywords. hydraulic structure, information modeling, digitalin, life cycle

of an object, melioration system, concept.

BBenenne. B Hacrosmiee Bpemss WHGOPMAIMOHHOE MOJIEIHPOBAHUE
ABIIACTCS HEOTHEMJIEMOM 4YacThl0O CTPOUTENBHBIX MPOEKTOB. KoHIenmus
WHPOPMAITMOHHOTO  MOJEIUPOBaHWE ISl OOBEKTOB  THAPOTEXHHYECKOTO
CTPOUTENICTBA  PEATU3yeT pazudHble BO3MOXKHOCTH. mpoekTupoBanue ['TC,
aHanu3 npouecca skcrryaranuu I'TC, apXUTEeKTypHO-CTPOUTENBHBIE PELICHUS 110
pexoHcTpykiu I'TC nau pa3paboTka MepONpUsATHii o ero JukBuganuu [1, 6, 8].

BaxHo, 4roObl »skciutyaranioHHoe Xxapaktepuctuku ['TC cooTBeTcTBOBANH



COBPEMEHHBIM TpeOOBaHUSIM HOPMATHBHON OKYMEHTAallUH, YCTAHOBICHHON
pa3MYHBIMKE ypoBHSAMHU B Hamrel crpane [/]. s ['TC MenwopaTHBHBI3 CUCTEM
BAJKHO CBOEBPEMEHHOE NPOBEIAECHUE PEKOHCTPYKIIMM M KalUTAIBHOTO PEMOHTA,
YTO BO3MOXHO C TOMOIIBIO COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUN B
cTpouTtenbere [3].

Baxnol 3amaveil mpu MCMONb30BaHUUM HH(GOPMAIIMOHHOTO MOJIEIUPOBAHMS
['TC saBnsercs  co3maHWe  TOYHOTO  HH(PPOBOTO  JABOMHMKA  OOBEKTA
THAPOTEXHUYECKOT0 Ha3HA4YeHHs, KOTOpOE€ B JalibHeWleM OyJIeT aKTUBHO
UCIIOJIB30BAaThCA NPH Pa3pabOTKE MPOEKTa PEKOHCTPYKUUU WIH KAMUTAIBHOIO
pemonTa. Takoi 1U(pPOBOI NBOWHUK CONEPKUT MapaMeTpUUECKHe ITaHHBIE O
pa3Mepax CyIIECTBYIOMIET0 00bEKTa KAMUTAIBHOIO CTPOUTENBCTBA, @ TAK)KE HECET
B ce0e nH(pOopMaLKIo O MaTepHaliax, UCIOIb3yeMbIX B MIPOEKTE, TEXHOJIOTHYECKOM
000pyIOBaHMM W aBTOMATHM3UPOBAHHBIX CUCTEMAaX YIpaBJIEHUS 00OPYIOBaHUEM,
penbede MECTHOCTH, KOHCTPYKTUBHOM ycTpoiictBe camoro I'TC u mpouee. [8].
[MudpoBoit ABOMHUK 00BEKTA THAPOTEXHUUECKOTO HA3HAYCHUSI CTPYKTYPUPOBAHO
OpPraHu3yeT W XpaHUT JaHHbIE HA MPOTSHKEHUM BCETO >KU3HEHHOIO IUKJIA
oOwvekra. Lludposoit nBoitHuk ['TC sBusercs XpaHwiuiieMmM HHpoOpMaluH,
KOTOPYIO OyAYT UCMOIb30BaTh B CBOEH paboTe CIEMAIMCTHI IO UX SKCIUTyaTalluu
U TEKyIIEeMy PEMOHTY [7].

Cerogusi 1mdpoBU3alMs TEXHOJOTUU CTPOUTENBCTBA UM  JKCIUTyaTalllH
00BEKTOB THUAPOTEXHUYECKOTO Ha3HAYEHUsl YINpollaer padboTy ¢ OOoJIbIIMMU
MacCHUBaMU JaHHbBIX, B TOM YKcJe ¢ 00BEKTaMu, UMEIOLIUMH CI0XKHOE CTPOCHUE U
CIELUAJbHOE Ha3HAYeHHE. AKTYaJlbHOCTb TEMBl HCCIEAOBaHUS CBs3aHa C
PaCHIMPEHHBIMA BO3MOKHOCTSIMU HH(OPMALIMOHHOTO MOJEIUPOBAHUS, KOTOpPOE
MOXKET  OBITh  HCIONB30BAHO  JJIA  MNPOBEAEHUS  BU3YAJbHOTO WU
WHCTPYMEHTAJILHOTO OOCIEA0BaHUM OOBEKTOB THJIPOTEXHUYECKOIO HA3HAUYEHUS,
KOTOPBIM TPEOYIOTCSI MEPOIPUATUS IJIsl MOJACPKAHUS YPOBHS UX HAAECKHOCTU U
oe3ormacHocTH [6].

Leab0 HACTOSIIETO MCCJIEIOBAHUA SIBISIETCS ONHCAHUE IMPEUMYIIECTB U

3p¢deKTa OT UCIOIB30BaHUS TEXHOJOTHH MHPOPMAIMOHHOTO MOJAEIUPOBAHUS U



CO3aHUA OOBEKTOB THAPOTEXHHUYECKOrO HAa3HAUYEHUs IJIS UX BU3YAJIbHOIO HIIU
UHCTPYMEHTAJILHOTO  OOCNEeNOBaHUS B MEPUOA U3 SKU3HEHHOTO  IIMKJIa
(pEeKOHCTPYKITUK).

Metoabl uccaenoBanus. [1jis 060cHOBaHUS HEOOXOAMMOCTH MCTIOIb30BAHUS
TEXHOJIOTUI WHGPOPMAIMOHHOTO MojaeiaupoBanus mnpu obcienoBanun ['TC
NOJb3yeMCsl  QHAJUTUYECKHMM  METOAOM  MCCIIEOBAHUS  CYIIECTBYIOLIUX
JOCTOMHCTB W HEAOCTAaTKOB TEXHOJOTMH M CHCTEM aBTOMATHU3HPOBAHHOTO
IPOEKTHUPOBAHUS U PACUETOB.

Ha cerognsimnuii genp nepBuunyto uHpopmanuio o I'TC u mecte ero
pacmojoXKEeHUs]  MONY4YaloT €  TOMOIIbI0  TPEXMEPHOTO  CKAHUPOBAHMS.
CkaHupoBaHue OOBEKTa HCCIIEJAOBAHUS MPOU3BOJUTCS B PEATbHOM BpPEMEHH C
MOJlyYeHHEM MOJEJIH B BHUAE O0Naka TOYeK, KOTOpPOE IMpEeICTaBIseT coOoMn
UPPOBYI0O MOJENb peibeda WM MECTHOCTH, Ha KOTOPOH YCTaHOBJIEH OOBEKT
uccnenoanust - ['TC [4]. TlomumMo na3epHOrO CKaHHPOBaHHS OOBEKTOB WU
MECTHOCTH UCTIONB3YyeTCsl MeTol poTtorpammerpuu [1, 8].

[{udpoBas momenp oObekTa oOciemoBanus (pekoncrpykumu) — ['TC — B
o0beMe pa3nuYHbIX (PailioB U MOAIPOrpaMM COJEPKUT B cebe MHPOpMAIHIO O
MaTepuaiax, HUCHOJb3yeMBbIX NpPU €€ BO3BEJCHUM M KalHUTAIbHOM PEMOHTE,
(¢U3MKO-MEXaHWYECKHE XapaKTePUCTUKU TPYHTOB M  OCHOBaHHS OOBEKTa
oOcienoBaHusi, OCOOEGHHOCTSIX KOHCTPYKIUMH M  HHXKXEHEPHO-TEXHUYECKOM
o0ecreueHNH YKCILTyaTallui 00BEKTa Ha MPOTSHKEHUU €T0 )KU3HEHHOTO UKIa [4].

YrtoOml uHGOpMaIMOHHAS MO/IENb o0cnenyemMoro o0BeKTa
TUAPOTEXHUYECKOT0 Ha3HAYeHUs Obla MOJHOM U MH(POPMATUBHOM, UCTIOIb3YETCS
BU3yallbHOE M HWHCTpYMEHTalbHOe obOcnenoBaHue. C MOMOIIBIO BU3YalbHOTO
oOcienoBaHusl OOHAPYKUBAIOTCSI TMOBEPXHOCTHBIE M WHOTJA CKPBITHIE Ne(EKTHI
[2]. TIpu sTOM CyIecTBYIOIIMA OOBEKT 00CIEAOBAHUSA M €ro HudpoBas MOEib
OTpakaeT ero TeKylllee COCTOSHHE. Takue pe3ynbTaThl, IOJy4eHHBIE IpU
Bu3yanbHOM oOcienoBanuu ['TC, o0nerdaroT OCBUIETENHCTBOBAHHE BHIMMBIX

ne(eKTOB U MOBPEKACHUN KOHCTPYKIMM 00bEKTa THAPOTEXHUYEKOTO Ha3HAUCHHUSI.



bnarogaps nndopmanmoHHOMY MOJETHMPOBAHUIO U BO3ZMOXKHOCTSIM, KOTOPOE
OHO B cebOe 3akmouaer, npu ooOcnenoBanun [ TC MeTMOPATUBHBIX CHUCTEM
aHAJIM3UPYETCSd  COCTOSIHME  HalpsyKEHHO-AE(POPMUPOBAHHOTO  COCTOSHUS
KOHCTPYKUMH O0OBEKTa BO B3aUMOCBSI3M C BBIBICHHBIMH B TpOIEcCe
oOcienoBaHusl pas3nuyHoro poxaa nedexkramu. g Takoro mojaxona B
o0cnenoBanuu I'TC BO3MOKHO MMUTALIMOHHOE BO3/IEHCTBUE Pa3IMUHbIX Harpy30K
C IeNbl0 TMONy4YeHHs HH(OpMAIMKU MO HMX KOHCTPYKUTUBHOMY H3MEHEHHUIO U
JINCOBEPILEHCTBOAHUIO MPH pa3paboTke mpoekToB 1o pekoHcTpykiuu ['TC. [5]

NupopMalimoHHOE MOJENUPOBAHUS I  OOBEKTOB THUIPOTEXHUYECKOTO
Ha3HAYCHUS OMUPAETCSI Ha BO3MOXHOCTH pabOThl MPEXIE BCErO CO
CHEUAIM3UPOBAHHBIMU POEKTUPYIOIIMMU U BBIYUCIUTEIBHBIMH CPEACTBAMH,
Takoil mOIXO0J TMO3BOJSIET HANPAMYIO HJIM KOCBEHHO CBHAETEIHCTBOBATH O
HapylLICHUIX TEOMETpUH OOBEKTa, M3MEHEHUU peibeda MECTHOCTH, MPOYUMHU
(akTopaMu, CBA3aHHBIMH C O€30IaCHOCTHI0 OOBEKTOB MEJIMOPATUBHBIX CUCTEM.

Pesyabrarbel  uMcciaenoBanusi. IIpemmymiectsa mnpu  MCIOJIB30BaHUU
UHPOPMAILMOHHBIX ~ TEXHOJOTMM HpU  OOCJIENOBAaHUU  TIHUAPOTEXHUYECKHUX
COOPYKEHHI METUOPATUBHOTO KOMILJIEKCA MOKHO C(POPMYIUPOBATH CIETYIOMUMU
HOCTYyJIaTaMU:

1. Ilonubli mepeyeHb padoT, CBS3aHHBIM ¢ MHKEHEPHBIMHU W3BICKAHUSMU U
npoektupoBanueM o00bekToB ['TC, paspaborkoil mUPpoBOil Momenu 0ObEKTa
oOcienoBaHusl M TOJy4YyeHUE J00W JApyrol uHpopMauuu, IONOIHSIOLIEH
mudpoBoit norHuk ['TC, mo3Bonser QopmupoBaTh AaHHbIE 00 00BEKTE U
IPOTHO3UPOBATH €T0 KU3HEHHBIN ITUKII.

2. Hcrnonp3oBaHME CHCTEM aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHMS U
pacueToB 0OOBEKTOB THIPOTEXHUUECKOTO HA3HAYEHHS, a TaKKe 00pabOTKH JaHHBIX
MO3BOJIAET 3HAUYUTEIBHO CHU3UTh CEOECTOMMOCTBH IMPOEKTOB IO PEKOHCTPYKLIMU
I'TC u ynpoctuTe paOOThl KOJUIEKTHBY CIELUAIUCTOB C YMEHBIIEHUEM CPOKOB
paboOTBl HAJ TMPOCKTOM MPOM3BOJACTBA pPabOT (TONBKO TMPU TPOBEIACHHH

KalUTaJILHOIO PEMOHTA, a TaKXke KoMIUIeKcHOM pekoHcTpykiuu ['TC).



3. JlaHHble TIONy4YeHHBIE TPU BUIYAIPHOM ¥ HWHCTPYMEHTAJIHHOM
obcnenoBaHUM OOBEKTOB THUAPOTEXHUYECKOTO HA3HAYCHHS TO3BOJISIIOT CYAHWTH O
BO3MOXHBIX MPOTPECCUPYIOMIMX OOPYLIEHUSX KOHCTPYKIUH OOBEKTa, €ro
OKCIUTyaTallMOHHONW HAJSKHOCTH W OE30MaCHOCTH Ha MPOTSHKEHUH BCETO
YKA3HEHHOT'O LIUKJIA.

4. CoBpeMEHHbIE BO3MOXHOCTU CHUCTEM aBTOMAaTH3allUd MPOECKTUPOBAHMS U
pacyeToB  CTPOUTEIBHBIX OOBEKTOB TO3BOJSIIOT paboTaTh C  aHAIA30M
uH(popMaIUK, MOJIYYEeHHOW Ha Pa3Iu4HbIX CTAAUSX MPOCKTHBIX W HMHXKEHEPHBIX
W3BICKaHWUI, a Takxe oocnexoBaunu [ TC.

[Tomumo Bcero mpodero, udposoit aBoitHuK ['TC ¢ cuctemoil ynpaBieHUs
00BbEKTOM 00J1a/1aeT OCOOBIMU ITPEUMYIIIECTBAMMU:

Bo-miepBbiX, uMeeTcss BO3MOXHOCTH OJHOBPEMHEHOW palbOThl € OIHOU
UPPOBOK MOJENBI0 00beKTa (C OJHMM HU(POBBIM JBOHHHMKOM) CICHIHUAIUCTOB
pa3nuyHOro npodwis (CTPOUTENH, THUIAPABIMKH, TEIUIOTCXHUKH, TEXHOJIOTH,
ApXHUTEKTOPHI U JIP.).

Bo-Brophix, HagexHocTh U 3ddexktuBHas skcmutyatanus ['TC, a Takxke
cucteM, oOecmeunBarOMMX €ro (YHKIIMOHUPOBAHUE, OMPEACISIETCS TOJIBKO
COBPEMEHHBIMU METOJaMu oOcieoBaHUsl OOBEKTOB MOAOOHOTO poja B TEUECHUE
BCET0 JKU3HEHHOTO IIMKJIa O0OBEKTA.

B-tperbux, aHanu3 gaHHBIX, coepKammxcsi B c(hOpMUPOBAaHHOM
crienuanucTaMu pasiauyHoro npoduins uudpoom nsoiiHuke ['TC, mo3Bosser
rapaHTHPOBATH 0€30MACHOCTh 00BEKTA HA MPOTSHIKEHUHU ITUTEIHHOTO BPEMEHHOTO
MIPOMEKYTKA.

B-ueTtBepThIX, KOMIUIEKCHAs  CHCTEMa, CBS3aHHas C  KOHILENUUEH
uHpopmarmornHoro moxenupoBanus ['TC u cuctem ympaBieHHS WM, TOMHMO
BCETO BBILICTIEPEUNCICHHOTO IOJIOKUTENIBHO CKa3bIBA€TCSI HAa JKOHOMHUYECKOU
1€JeCO00Pa3HOCTH MCHOJIB30BAHUS B MEJIMOPATUBHOM KOMILUIEKCE OOBEKTOB

TUAPOTCXHHUYCCKOI'O HABHAYCHUS.



Ha ocHOBaHMM  BBIIIEU3IIOKEHHOTO MOXEM  3aKJIIOYHATh, YTO IPH
ucnons3oBanuu B oocnenoBanuu ['TC nHOOpPMALIMOHHBIX TEXHOJOTUN pa3BUTHE
JTAHHOTO HampaBiieHus OyAeT UJITU IO CIETYIOIINM TpeKaM:

1. HampaBneHHoe pa3BUTHE METOJOB OOpaOOTKH JaHHBIX 3a cueT Ooiee
BBICOKOTO  YPOBHSI aBTOMATHU3allUd  PAa3JMYHbIX IPOLIECCOB. OT CTaJauu
npoektupoBanusi ['TC no ero cHoca.

2. Ucnonp30BaHue CUCTEM JOIMOJHEHHOW peaibHOCTH pU UH(POPMALIMOHHOM
moaeaupoBanuu ['TC (npu pa3padotke nudposoro asoitarka I'TC).

3. Hcnonp3oBaHuEe HMHTETPUPOBAHHBIX CHCTEM C  HMCKYCCTBEHHBIM
VUHTEJIEKTOM.

4. PazBuTre 00JIaYHBIX CEPBUCOB.

BuiBOABI. [Ipumenenne W aHamu3  pE3yJIbTATOB  TEXHOJIOTMH
MH(OPMAIMOHHOTO MOJIETUPOBaHMUs TpU padoTax, MNPOBOJAUMBIX B COCTaBe
MeponpuaTuid 1o obcnenoanuto ['TC, mo3BosisieTr mpeoOpa3oBaTh COOpaHHBIC
CBeZeHHUs ISl pa3pabOTKM NPOEKTOB MO UX KaNWUTaJbHOMY PEMOHTY WU
BO3MOXHON peKOHCTpyKUuH. Mcnoap30BaHue pa3sHOOOpPa3HBIX MPOTrpaMMHBIX
CPEACTB M CHCTEM AaBTOMATH3MPOBAHHOIO MNPOEKTUPOBAHUA W  AHAIM3A
TEXHUYECKOTO COCTOSIHUS ~ THIPOTEXHUYECKHX COOPYKEHHMM JENaeT MpoLecce
co3JaHus uX UGPOBOro aHajaora — ABOMHHUKA — 00Jiee MPOCTHIM U B TO )K€ BpeMs
KOMIUIEKCHBIM. 37€Ch aHAJIM3HPYIOTCS XapaKTEPUCTHUKH MECTHOCTH U OOBEKTa
o0OcneoBaHusl, Kak MO OTAEJIBHOCTH, TaK U BO B3aUMOCBS3HM; TIOJyYECHHbIE B
pe3ynpTaTe TPEXMEPHOTO CKAHMPOBAHMs JaHHbIE B BUAE O00Jaka TOYEK
npeoOpa3ytorcs B reomerpudeckyio mojnens ['TC Ha BupTyanpHOM nanmmadTe
MECTHOCTH; KOHCTPYKTUBHBIE OCOOEHHOCTHM THIPOTEXHUYECKOTO OO0BEKTa
MO3BOJIAOT  C  HCIOJB30BAHWEM  CHELMAIU3UPOBAHHOIO  IPOIPAMMHOIO
o0ecrieueHrs OLEHUBATh €r0 HA/IEKHOCTh M pa3padaThiBaTh MEPONPUSITHS 11O €ro
NOJJIEP>KaHUI0 HA O€30ITaCHOM YPOBHE.

[TpakTHyeckasi IEHHOCTh UCCIEA0BAHUS 3aKII0YAETCs B TOM, UTO 0O0OCHOBaHA
HEOOXOJAMMOCTh  MCIOJB30BaHUS ~ MH(POPMAIIMOHHOTO  MOJEIHMPOBAHUA U

TexHosoruii B Tporiecce obcnenoBanus ['TC. Ilpu 3tom Bcro umHpoOpmarmio,



nojiyyaeMyro 00 00BbeKTe B MPOLIECCE MHKEHEPHBIX U3bICKAaHUUN U 00CIIeI0BaHMS, C
nomoipio  BIM-TexHONOrMii MOXHO BepUPHUIMPOBATH (CMOJEIUPOBATH) M
UCIIOJIb30BaTh B JKU3HEHHOM LIMKJIE O0OBEKTa BO U30€KaHUE aBAPUIHBIX CUTYyaLUH

Y TEXHOTEHHBIX KaTacTpod.
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