Bepanuesckas T.A.L IlepesepseBa C.A.?, BacbkoBa H.A.3, Konocasckmii I1.K.%,
Ko63eB A.I'.°, OBunnukoB A.E.°
! Umsxenep | xareropuu, AO «CI16 HUMU «DHeprousbicKaHus»,
t.a.berdichevskaia@gmail.com, 8(812)3749127
’Hauaneuuk JITUT u MM, AO «CI16 HUUN «OHEProu3bICKaHus», KaHAUAAT Ie0JIOro-
MuHepanorndeckux Hayk, Cankt-IletepOyprekuii ['ocynapctBennsiii YHuBepcutet (CIIOIY)
SHmxenep | kareropuu, AO «CII6 HUMU «DHeprousbicKaHusD
*KaHmuaT reooro-MuHEpAIOrHIecKiX HayK, | TaBHBIA HaydHbIiA coTpy Kk MUIT
«["eonoruueckuii mentp CII6IY»
SBenyumii nrxenep, AO «CT16 HUMHW «DHepron3sICKaHus»
® Acniupant, Beepoccuiickuii HayuHO-HCCIeI0BATENbCKUI Te0I0THUECKUil HHCTHTYT HM.
A.I1. Kapriuackoro (BCET'EN); unxenep |l kareropun, AO «CII6 HUMU «OHepronspickaHus»

3RCHepTHaﬂ CHCTEeMA KAK HHCTPYMEHT OLHCHKH PUCKOB ITPOABJICHHUA OIMMACHBIX
THAPOTr€OJOrHI€CKMUX IPOHECCOB " SIBJICHUH

OueHka pUCKOB NPOSBICHHUS] OMACHBIX THUJIPOTEOJIOTMYECKUX IMPOLIECCOB U SBJICHHUM —
Ba)ykHasl 3a]ja4a NP BHIMOJHEHUH UH)KEHEPHBIX U3bICKaHU O]l CTPOUTENLCTBO, COMPSDKEHHAS C
MPOBEJCHUEM MACIITA0HBIX W KOMIUIEKCHBIX HCCICIOBAHUM, BKJIIOYAIOIIUX BBIMOTHEHUE
COBOKYIHOCTH TIOJICBBIX M JIA0OpAaTOpPHBIX padoT, cOoOp W aHamu3 OOJBIIOr0 MacCHBa
pazHoponHOW uWHGOpMANMK (MaHHBIE O TEOJIOTHYECKOM CTPOCHHH TEPPUTOPHUU, CBOMCTBA
TPYHTOB, CBEJEHHUS O TUAPOTEOIOTUYECKOM PEeXKHME, XUMUYECKOM COCTaBE, HCIOJIb30BAHUU
MOJI36MHBIX BOJ W TIp.), PacyeThl, MPOTHO3BI, UHTEPIPETAli U T.A. [IpaBunbHbIe B Hanboee
MOJIHbIE OIICHKHM HEOOXOAMMBI ISl NPUHSATUS ONTHUMAIbHBIX PEIICHUNH M MpeAoTBpallleHus
BO3HMKHOBEHHUSI ABaPUMHBIX CUTYallU U DKOJIOTHYECKUX ONACHOCTEM.

B  macrosmee Bpems JlaGoparopuedr ['eomndpopmarmonHsix  TexHomorwmii U
Marematuueckoro MoaenupoBanust AO «CI16 HUMU «3U3» coBmecTHO ¢ MHCTUTYTOM Hayk
o 3emne CIIGI'Y Bemyrcs HaydHO-HCCIIEIOBATEIbLCKHE pabOThl 1O  BO3MOXKHOCTSIM
HCIIOJIb30BaHUsI METOJIOB (TIOJIXOI0B) UCKYCCTBEHHOT'O MHTEIUICKTa B cdepe 3a1ad 0€30macHoro
CTPOUTENIbCTBA C TOYKH 3PEHHSI THAPOTEOIOTMYECKUX aCHEKTOB: padOThl IO CO3JIaHUIO
DKCIEPTHOM CUCTEMBI OLIEHKU PUCKOB MPOSIBJICHUSI OMACHBIX THIPOre0IOTMUYECKUX MPOLECCOB U
SBJICHU.

[Iponykt mnnaHupyercs Kak MHCTPYMEHT KOMIUIEKCHOM oueHku. Kpyr 3anauy,
OTIPEICTICHHBIN K 0XBaTy pPa3pabOTKOMU, CICTYIONINN:

1) [IIporHo3upoBaHHe W3MEHEHHH THAPOTCOJOTHYECKUX YCIOBHI B  Ipoliecce
CTPOUTENIbCTBA U OKCIUTyaTalUd OOBEKTOB (MPOTHO3BI MOJATOIUIEHUH TIUIOMIAZ0K, pacyeThl
BOJOTIPOTOKOB B KOTJIOBAH, AaHAJIM3 U OLIEHKM BO3MOXKHBIX METOJOB HH)KCHEPHOM 3aIUThI
(uabTpaOHHBIX 3aBEC, IPEHAXKHBIX CHCTEM))

2) Dxomoruueckass 0e30macHOCTb TUAporeocepsl: MPOTHO3HbIE 3aJauyd MUTPALUH
PaAMOHYKIMJIOB U MPOUYUX 3arpsA3HAIONIMX BEIIECTB B MOJ3EMHBIX BOJaX

3) Ouenka pecypcoB TMOJ3EMHBIX BOJ, COCTOSIHUSI KadecTBa IOJ3EMHBIX BOJ,
PEKOMEHAALNN M0 HEOOXOIMMOCTH MCIOJIB30BaHUS TEXHOJIOTHI OMPECHEHUS, BOJOTOATOTOBKHI
Y BOJOOYUCTKH

4) DKONOTUYECKU MOHUTOPUHT TOJ3EMHBIX BOJ, BKJIIOYAIONIUN B CeOS KOMIIJICKCHBIE
HAOMIO/IEHUsT 32 WHXKCHEPHO-TEOJIOTMUECKUMHU TporeccaMu, 3((HEKTHBHOCTHIO HHXKEHEPHOMN
3aIUThI, COCTOSTHUEM COOPYKEHHM M TepPUTOPHI B MEPUOABI CTPOUTENHCTBA U IKCILTyaTalluu
o0BeKTa, a TakKe aHaau3 pe3yabTaTOB HAONIOACHUI, pAcCUeTOB H  MOJICIUPOBAHUS,
PEKOMEHIalNi TT0 YCUJICHUIO MHKEHEPHOM 3aIlUThI U T.]I.

B Hacrosmiee BpeMs OOJIBITUHCTBO W3 IEPEUUCIICHHBIX 3a/1a4, KaK MPaBUJIO, PEIIAIOTCS C
MPUMEHEHHUEM CIIEIUaIbHOTO IPOrpaMMHOT0 00eCreYeHUsl, KOTOPOE MO3BOJSET pelaTh TOJIbKO
yactHeie 3amaud [1]. [lpu 3ToM HEOOXOAMM 3HAYMTEIBHBIH OOBEM Ppa3IUYHOW HCXOIHOM
uH(pOpMalU, pe3yabTaThl PEHICHUs MOTYT ObITh MO-Pa3HOMY HWHTEPIPETUPOBAHBI, TPEOYIOTCS
CYIIIECTBEHHBIC BPEMEHHBIC M JCHEXKHBIE 3arTparhl. He Bcerma ciiokHasi 3agada MOXET OBITh
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pasnokeHa Ha MEJKHWE YacTHBIE COCTaBISIONMIME. B 3TOM cllydae HEMONHOTa KAapTUHBI HE
MIO3BOJIMT OTIEPATUBHO MPHUHATH YIPABICHUECKOE PEIICHHUE.

Htoro BeIsSIBISIETCS MpOoOIeMa OTCYTCTBUS IENOCTHBIX (KOMILJICKCHBIX, pa0OTAIOMIUX C
00BEKTOM HETHKOM) U 3(h(EKTUBHBIX TEXHOJOTHI PEIIeHHUs 3a1a4 0€30MaCHOI0 CTPOMTEILCTBA
C TOYKHM 3PEHHUS THUAPOTEONIOTUYECKUX AaCIEeKTOB: 3aJad IO OLEHKAM PHCKOB MPOSBIICHUS
OTIACHBIX THIPOTCOJIOTUICCKHUX IPOIIECCOB U SIBICHUH.

Hayunass umes (rumote3a): Jlyis perieHHs] CIOXKHBIX U KOMIUICKCHBIX 337a4 OLEHKH
PHUCKOB TPOSIBJICHUSI OMACHBIX THAPOTEOJIOTHYECKIX MPOIIECCOB U SBICHUN YPPEKTHBHO MOTYT
OBITh IPUMEHEHBI TEXHOJIOTHH IKCIIEPTHBIX CHCTEM.

B xone BwImomHEHHs pabOT MO JaHHOW HWjee MPEAYCMOTPEHBI: aHAIH3 COBPEMEHHOTO
COCTOSTHUSI MCCIICZIOBAHUN MO MPUMEHUMOCTU TEXHOJIOTHHA SKCIIEPTHBIX CHUCTEM K PEIICHUIO
MpPaKTUYECKUX 3a7a4, MCCIEeIOBaHUEe COOCTBEHHO BBIJICJICHHON MpoOJeMHON o0acTu,
paspaboTka Criennaan3upoBaHHON SKCIIEPTHON CUCTEMBI, TECTUPOBAHUE, AaHAIIU3 PE3YIbTATOB.

OKcrepTHasT CHCTeMa — CHCTeMa HMCKYCCTBEHHOTO WHTEIUIEKTa (TpOrpaMMHBIN
KOMIUIEKC), BKIIIOUAIONas 3HAHUS OO0 OIpeNelIeHHONW NpPeIMETHOW o0nacTh W crmocoOHas
npeuiarath U OOBSICHATH IOJIb30BATEINNI0 Pa3yMHBIE PEUICHHS, CIIOCOOHAs YaCTHYHO 3aMCHHTH
CIEIUAlCTa-dKCIepTa B pa3pelieHuH  NpoONeMHOW  CHUTyallud, TpPU  PEIICHUU
HeOpMaTH30BaHHBIX 3a/1a4 B AaHHOM obaactu [2], [3].

Crennanu3upoBaHHasl SKCIEPTHAs CHCTEMa MHUIIMHUPYETCS K pa3paboTKe Kak eauHas
UHPOPMAIIMOHHAS CHUCTEMa, MpPeIyCMaTpUBAIONIass COBMECTHOE (DYHKIIMOHHPOBAHUE BCEX
KJTIFOYEBBIX 2yieMeHTOB (puc. 1 [4]).
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C BHEeWHeM MUPOM

Adpo cucmembl

Puc. 1. Ctpykrypa pa3zpabarsiBaeMOil IKCIIEPTHON CHCTEMBI OIEHKH PUCKOB MPOSIBICHUS
OTTACHBIX TUIPOTEOIOTUYECKUX MTPOLIECCOB U SIBICHUN

3asiBIICHHAsT HAy4YHO-HCCIIENOBATENbCKasi pabdoTa B HACTOAIIEe BpEeMs HAXOTUTCS Ha
HAYaJbHBIX dTamax: ONpeNessoTCs 3a/layM, KOTOphIe MOAJIekKAT PEHICHHUIO0, BBISBISIIOTCS LENH,
OTIPECIISIOTCS IKCIEPThl W THUIIBI TOJIb30Barenei (dtam wuaeHTUGUKauuu [4]); TMpoBOAUTCS
CoJlepKaTeNbHbI aHaTU3 MPOOJIEMHOM 00JacTH, BBISBIAIOTCS HCIOJIb3yEMbIE MOHSTHUS U HX
B3aMMOCBSI3H, ONIPEIEISIFOTCS METOABI PEeUICHUS 3aa4 (ITan KOHIENTyanu3anun [4]).

Pe3ynbTatel no sTany uaeHTudukanuu

Kpyr paccMarpuBaembIx 3a1a4 ONpeEEsICH BhILIE.

Lenp pa3paboTKu BUAWTCS Kak MOJIYyYeHHE HHCTPYMEHTAa KOMILJIEKCHOM OLIEHKH
COCTOSIHMSI OKPY’KAIOIICH Cpe/ibl, MPOTHO3UPYIOLIEH CUCTEMBI, MPEACKAa3bIBAIOIIEH BO3MOXKHbBIE
pe3ynbTaThl WIM COOBITHS HAa OCHOBE JAaHHBIX O TEKYIIEM U IMPOILJIOM COCTOSHUM OOBEKTa.
[MoBeimeHue 3 PEKTUBHOCTH MPUHUMACMBIX HHKEHEPHBIX PEIICHUH.

Pa3pabartbiBaeTcsi Mepapxuueckas CTPYKTypa MOJIb30BaTENbCKUX TPYII MO JOCTYIMHBIM
JUISl HUX BO3MOKHOCTSIM B OTHOILEHMH Ka)JOr0 OTAEJIIBHOIO 3JEMEHTAa CUCTEMBI U MPOAYKTa
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nenukoM. Tak ba3a 3HaHMI, KaK KIIFOYEBOU DJIEMEHT JKCIIEPTHON CUCTEMBI, POBHO, KaK U IIPOYHE
IpOrpaMMHBIE KOMIIOHEHTHI, 38 HCKIIFOUCHHEM 0a3bl JaHHBIX (pHUC. 1), Oyaer AOCTyIHA K TpaBKe
TOJIbKO paszpaborumkam. [l pasrpaHuyeHus MOJIHOMOYUI B OTHOIIEHUH AOCTYyMa K (PYHKIIMH
BBO/JIa M PEIAKTUPOBAHUS JaHHBIX B 0a3e JaHHBIX (puc. 1) mpemycmaTpuBaeTcs pas3ieieHne Bcex
MOJIb30BaTENCH, UMEIOIIUX JOCTYNl K CHUCTEME, Ha TPYMIbl OT MPEJOCTABICHHOTO JOCTYyIMa K
uH(pOpMalLlUU - «TOJBKO YTEHHE» 10 TMOJHOIO JOCTYNa K PEAaKTUPOBAHUIO WM YAAJIECHUIO
JaHHBIX [D].

I'pynma skcneptoB GopmupyroTcs, B Hee yxe Bouuin cneruanuctel AO «CI16 HUMNA
«3U3y», CIIoI'Y.

Pabota no sTany KoHIEeNTyalu3auu

KonnexTuB wuccnenopareneii-pa3paboTIYMKOB MO CBOEH MPOQPECCHOHATBHON 3aHATOCTU
uMeeT Oorarblif ONBIT, CBSA3aHHBIA C pa3paOOTKONW YHCIEHHBIX (GUIBTPAMOHHBIX U
MUTPAIMOHHBIX MOJENEH, POTHO30M TOJTOIICHUH TEPPUTOPHIA, MUTPALIUU PATUOHYKIUIOB,
OLICHKOM pecypcoB M KayecTBa IOJ3EMHBIX BOJ C HCIIOJIB30BAHUEM UHCJIEHHOTO
MOJIEUPOBaHMs, pPa3paboTKoi 00bekTHO-opueHTHpoBaHHBIX [MC, Bximouas uugposeie 3D
MO/JIEH T€0JIOrMYECKOro MpocTpaHCcTBa. To ecTh KOJJIEKTUB BiIaJIeeT METOJIaMu pellleHus 3a7a4
OIICHKU PUCKOB TPOSIBICHUS OMACHBIX THUIPOTECOJIOTHUECKUX TPOIECCOB U SBICHUH, KOTOPBIC
orpeziesieHbl B KaueCTBE BOMPOCOB UCCIIEIOBAHUS U IJIAHUPYIOTCS K OXBaTy pa3paboTKOil.

[lpuBenem mnpumep  pabOTHl,  BBHINOJIHEHHOW  KOJUIGKTUBOM  HCCIeIOBaTeseii-
pa3paboOTYMKOB MO TMPOTHO3Y TMOATOIUIEHHS] TEPPUTOPUM  IUIOMIAAKU  PACIIOIOKEHUS
Jlenunrpanackoit ADC (JIADC).

Bo-niepBbIX, misi XpaHeHuWs, aHaiau3a W yhnpabieHus wuHbopmarmei JlaGoparopueit
I'eonndopmanuonnsix TexHomoruit u Martemaruueckoro Moaemuposanust AO «CII6 HUMU
«OU3» coBmecTHO co crnenuanuctamMu MHctutyta Hayk o 3emiie CIIOI'Y Owuia paspaborana
crienuanu3upoBanHas 0a3a naHHbIX («ba3a JaHHBIX WHKEHEPHO-TEOJOTMYCCKHX H3BICKAHUN,
ceueTebetBO Ne 2013621453 0 rocyaapcTBEHHOM perucTpaiiu 0a3sl JaHHBIX).

Hanonmuennem CrenuanusupoBanHoit 06a3pl ganHbiXx JIADC cTamu TeoJorudeckue,
WH)XEHEPHO-T€OJIOTUYECKHEe, THAPOreoJOornuyeckue maHHble 1o okosno 1500 ckBaxkuHam
pPa3IUYHOTO HAa3HAYCHHUsS, MPOOYPEHHBIM U ONMPOOOBAHHBIM PA3NMYHBIMH OPTAHHU3AIUSMHU B
pasHble rojbl, HaurHas ¢ 60-X ToA0B mpoutoro cronetus [6]. Mcmonp3oBanue TEXHOIOTHIA 0a3
JAHHBIX TIO3BOJIMJIIO OOECIEYUTh TIOCTOSIHHOE TMapaMeTpuieckoe OOHOBICHHE, aHalu3 H
yTOYHEHHE WH(POPMAIIHH.

Bo-BTOpBIX, Tapamerpuueckas OCHOBa ba3bl JaHHBIX COBMECTHO C OIH(PPOBAHHBIMU
KapTorpadguueckuMu MaTepuagamu copmupoBaiu HarnonHenrue basol ['eonaHHbIX.

Hanee nanubie U3 ba3bel Te€ogaHHBIX OBLTN MOABEPTHYTHI MPOCTPAHCTBEHHOMY aHAIHU3Y
cpenctBamu ['MIC, u, HakoHer, Obuta paspabdotana 3D-monens mmomanku pazmenienus JIADC
(puc. 2).

Ha ocnoBe nannbIx u3 pazpadorannoi 3D-monxenu (puc. 2) ObUTH MOCTPOCHBI MOJCITbHAS
KapTa W3MEHEHHUs YPOBHS TMOJ3EMHBIX BOJ B CBSI3U CO CTPOUTENHCTBOM KOTJIOBaHA TIOJ
GbyHIaMEHTHI 3aHUH SIEPHOTO OCTpoBa (puc. 3 a) M UTOTOBask KapTa IMOATOTUICHHUS] TEPPUTOPHUH,
COCTaBIICHHAs METOJaMU TeoCTaTUCTHKU (puc. 3 0), HAMIAIHO JAEMOHCTPUPYIOIIAsl, YTO
tepputopusi 61moka JIADC sBisieTcsl MOATOIUIEHHOW, OTHOCHTCS NMPEUMYIIECCTBEHHO K 30HE
CPEIHEro O CTETIEHH MOATOIICHHUS.

[Ipumep neMOHCTpPHUPYET KOHIEMIMIO KOMIUIEKCHOCTH U IEJIOCTHOCTH MOJIX0oJa K
pEIICHUI0O OJHOW W3 3aJad WCCIEJAOBAaHUS, 3a/laeT METOJl, TEXHOJOoruio pemeHus. I[lo
aHAJIOTUYHOW cxeme (cOOp M aHamu3 JaHHBIX — MOJEIMPOBAaHUE M pacdyeThl — o0paboTka u
WHTEPIIPETANS BCEX MMEIOIINXCSA U TMOJTYYCHHBIX CBEACHHA — BBIBOABI M 3AKIIOUYCHHS) MOTYT
OBITH pEIIEHBI U Tpoure 0003HAYCHHBIC 3aMa4u B chepe 0e30MacHOro0 CTPOUTEIHCTBA C TOUKU
3peHUsl TUIPOTeOIOrHIeCKiX acrekToB. COeMHUB BCE€ YKA3aHHBIC DJIEMEHTHI, 3aJI0KUB 3HAHUS
(axTel U3 IpoOIEMHON 00J1acTH) M TIpaBUiIa pabOThl ¢ HUMH, JOOABHB TEXHOJIOTHIO BEACHUS
pacCcyXAeHHsI U JUATOTOBYIO COCTABIISIFOIIYIO, OYIET MOJIydeHa DKCIepTHAash CHCTeMa OLICHKHU
PHUCKOB IIPOSIBJICHUS OMACHBIX THIPOr€0I0rHUECKUX MPOIIECCOB U SIBJICHHUI.
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Puc. 2. HudpoBoii mpoeKT TeppuTOpHH TUIOMAIKH pazmereHus JIADC
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[ Kowtypsi kotnosama

Mapoun3aoruncel (ecTecTBEHHDBIN pexum, naBogok (anpens 2009 r.)) . paHuua 30HL!I NOATONMEHUA hyHAAMEHTOB 30aHWi U
MMAPOM3OIMNCHI (HAPYLUEHHBIR PEXUM) coopyxeHui TASC-2
YpoBeHb B (HapyweHHbIN pexum), " HenogronnenHas Tepputopus (YIB Gonee 5 m)
aGconoTHbIE OTMETKM, M 3ona cnaboro nogronnenus (YIB 3-5 m)
- 13-14 3oHa cpegHero nogTonnexus (YIB 1-3 m)
I 1415 3oHa cunbHoro noaTtonnenns (YIB: 0-1 M OT NoBepXHOCTH)
Il 15-16
N 16-17
B 17-18
18-19
19-20

Puc. 3. [Iporuo3znoe MoaenupoBaHue noaToruieHus repputopun 6ioka JIADC: a. Mozaens
M3MEHEHHSI YPOBHS MOJI3EMHBIX BOJ JIOMOHOCOBCKOTO TOPU30HTA B CBSI3U CO CTPOUTEIHCTBOM
KOTJIOBaHa o] GyHIAMEHTHI 3IaHUH sIepHOTO OCTpoBa; 6. KapTa moATorieHus repputopun

osoka JIADC rpyHTOBBIMH BOJIaMH, COCTaBJIECHHAs C TPUMEHEHUEM METO0OB IT€OCTaTUCTHUKH
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