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HUncmumym npobaem bezonacnocmu ADC HAH Yrpaunol, Yeprobwinw

PazpaboTtaH u mpuMeHeH MOAXO0]], TO3BOJISIOMINN TPOTHO3UPOBATH CBOMCTBA PaJHOAKTUBHBIX OTXO-
JIOB TIpH IUTAHUPOBAHUY U MPOBEACHUH 3eMIISIHBIX paOoT. BEHINONHEH MPOTHO3 KOJMMYECTBA PaJHOaKTHBHBIX
OTXOJIOB, MPE/ICTABICHHBIX I'PYHTAMH, KOTOpPBIC MOAJTEKAT pa3pabOTKe B ISATHAX KOTIOBAHOB Ui (yHpa-
MEHTa HOBOTO 0e30macHoro KoH(palHMeHTa Haja paspymeHHbM 4-M 61okoM UADC. AKTHBHOCTH TPYHTOB
OIpEEeNUIach C MOMOIIBI0 raMMa-KapoTaxa ckBaxuH (0koio 500 ckBaXkuH) JUIsl yCTPOKNCTBA CBAil LITYHTO-
BOT'O OTPAXKIICHUS CTCHOK KOTJIOBAaHOB M HAOJIONATENBHBIX CKBAXHH PaJHOTUAPOIKOJIOTHYECKOTO MOHHTO-
punra. O6paboTKa MOJIEBBIX MAaTEpHAJIOB MPOBEICHA METOJAaMH MaTeMaTHYECKOTO MOJCINPOBAHHS TaMMa-
ToJIel OT paAMOaKTUBHO 3arps3HEHHOTO TPYyHTa B TEOMETPHUH U IO KpUTepHsiM, NpuHATEIM Ha YADC npu
COpTHPOBKE paanoakTuBHBIX 0TX0/10B (PAO). IIporHo3 mpoctpaHcTBeHHOTO pacrpeseneHus PAO Bbimon-
Hsutcst ¢ mpuMeHeHneM [ MIC-TexHomorwid.

Knrouegvie cnosa. TpyHTHI, pagMOaKTUBHBIC OTXOABI, Tamma-KapoTax, [ MC-TexHomoruu, HOBBIU
Oe3omacHbIi KOHpAHMEHT, MATEMaTHIECKOE MOCITUPOBAHUE TaMMa-ToJIeH.

BBenenue

Jiis coopyxenust GyHIaMeHTOB HOBOro Oe3omacHoro koHpaiumenta (HBK) mo mauama
HaCTOsIIEH paboThl MIAHUPOBATIOCH, & B HACTOAIIEE BPEMs, B OCHOBHOM, OCYIIIECTBJICHO YCTpPOii-
CTBO KOTJIOBAaHOB B PaJIMOAKTUBHO 3arpsi3HEHHBIX rpyHTaX. KoTaoBaHbI COCTOAT U3 IBYX JICHT: Ce-
BepHOU JieHTHl QyHnamenta (CJID) u roxHO# neHThl Gynnamenta (FOJI®D), ycTpanBaeMbx cOOT-
BETCTBEHHO CeBepHee 00beKTa «YKphITHE» U 10kHEe ero (puc. 1). ['myOnHa KOTIIOBAHOB COCTaBIIS-
et oT 1,510 4 M, orMeTKa 1HA KoTI0BaHOB 113,5M (B Ganrtuiickoii cucreme Boicot (BCB)).
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Yyactok 1
Puc. 1.Cxema 30HBI BBIIOIHEHUS padoT.

ITo pe3ynapTaTaM paguoTrHIPOIKOIIOTHIECKOTO MOHUTOPUHTA, IPUMEPHO HA ITOH OTMETKE U
BBIIIIE 3aJIETal0OT HauOoJiee PaJMOaKTHBHO 3arpsi3HEHHBIC TPYHTHI TaK HA3bIBAEMOT'O AKTHBHOTO
CJ1051, KOTOPBIE TTO MPEIBAPUTEIBHBIM TAaHHBIM MOXKHO OTHECTH K PAO OT HU3KOM 70 BBHICOKOM Ka-
teropuii (BAO). Jlns rutanupoBaHust pa3pabOTKU HauOoJIee aKTUBHBIX TPYHTOB, a TaKKe Ui YyTOY-
HEHUS ¥ ONTHUMHU3AIMK O0beMa PaguallMOHHOTO KOHTPOJISA 3€MJISTHBIX paOOT M CBOEBPEMEHHOTO
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npoBeaeHus copTUpoBKU PAO HeoOX0IuM IIpeIBAPUTENBHBIN MPOTHO3 PAIUAIIHOHHON 00CTAaHOBKH
B 30HE MPOMU3BOACTBA paboT. Jlo Havana 3eMIISIHBIX padOT AJIsl KPEIJIeHHsI CTEHOK OyAYIIHMX KOTJIO-
BaHOB 10 WX mepuMeTpaM depe3 1,5 M BBIMOTHSIOCH OypeHHe CKBaKUH TIIYOMHOU 10 7 M U Jua-
merpoMm 400 MM 1711 yCTpO#CTBa CBail IIMMYHTOBOTO OrpakieHus. B pamkax HacTosimie paboThbl
OBUIO BBIITOJHEHO OMPOOOBAHUE JaHHBIX CKBaXHH (Bcero okosio 500 CKBaKUH): raMMa- U CIIEKTPO-
METPUUYECKUN raMMa-KapoTax, JJabopaTOpHbIE ONpeesieHUs] aKTUBHOCTH PaAHMOHYKIUIOB B Ipobax
TPYHTOB U OIpeAeTICHUE BEIIECTBEHHOI0 cocTaBa TpyHTOB. OOpaboTKa MOTyYEeHHBIX NaHHBIX OCY-
HIECTBIISIaCh B YBA3KE C pe3yJbTaTaMH paHEee BBHINOJHEHHBIX HMCCIEIOBAaHUI B paMKax paJuoru-
PO3KOJIOTHYECKOTO MOHHUTOPHHTA. [lonydeHHbIe NaHHbIE OBLIM HMCIIONB30BAHBI JJISl MPOTHO3a OY-
IyIIend paaruarioOHHON 0OCTaHOBKH.

BrinonHeHHBIC UCCIIeIOBAHUS TTOITBEPAUIIHN, YTO BMEMIAIONINE PATUOAKTHBHBIC MAaTEPUATIbI
TPYHTHI JIOKAJILHOW 30HBI 00BEKTa «YKphITHE» U TTpoMIutonaakd YADC no ycimoBusM oOpa3oBa-
HUSI TIOpa3AeisIOTCs Ha 4eThipe Tpynmbl [1]: mocneaBapuiiHblie TexHOreHHbIE (30Ha l); "akThB-
ueiii" croit (3ona Il); moaBapumiinbie TexHOreHHbIe (30Ha Ill); ecTecTBeHHBIE ATIOBHAILHBIC OTIIO-
xenus (3oHa V).

B panuanuoHHOM OTHOLIEHUU HauOoliee paJlOoaKTUBHBIM SIBJISIETCS aKTUBHBIN CIIOH, KOTO-
phBIii chopMUpPOBAICS TIPU aBapUU U B MPOIECCE JIMKBUIAIMH €€ TOCIEACTBUM, NUMEET MOIIHOCTh
npeumymectBeHHo 0,5 — 0,7m. ['uncoMeTpuyecku aKTUBHBIN CII0M MPUYPOUYEH K JI0aBapUHHOH T10-
BepxHocTH 3eMiH. Cyzas mo tonorpapuueckuM kaptam 1985rt., na CJI® ormeTku mgoaBapuiiHON
MOBEPXHOCTH M3MeHsiach oT 114, 1 - 114, 41 (yuactku 8, 9)mo 114, 8 - 115, ™ (yuactok 11).Ha
KOJI® noaBapuiiHasi MOBEPXHOCTh HAXOAWJIACh NMPEUMYILIECTBEHHO B Impexaenax ormeTok 113,5 -
113,8 M. ObOpa3oBajicss aKTHBHBIN CIIOW B pe3yibTaTe MEPEMENIMBAHUS PAJIUMOAKTUBHBIX MaTepHa-
JIOB, BBIMABIINX BO BPEMs aBapuUU M TPYHTA, CIIATAIOIIETO JHEBHYIO JOABAPUHHYIO MMOBEPXHOCTD, a
TaK)Ke B MPOLECCE MUTPALIUU PAIUOHYKIIUIOB.

I'pyntsl 30H | 1 Il 3HaunTENEHO MEHee akTUBHBI U OTHOCATCS K HAO wim He npeBbIIaoT
HOPMAaTHUBOB MO aKTUBHOCTH PAIMOHYKJIUIOB, MMO3BOJISIOMIMX OTHOCUTH UX K PAO.

[IporHo3s! pagralMOHHBIX XapakTepucTuK PAQO 3aKIr09anuch B ONMPEEICHUH pacipeene-
HHUS MOIIHOCTH 3KBHBaJCHTHOM 1036l (MDJI) mpu BCKPHITHH KPOBIH aKTHBHOTO ciosi (puc. 2), a
TaKk)Ke B OLIEHKE PaJHOHYKIHIHOTO coctaBa PAQO, mpencTaBieHHbIX pa3pabaThbiBaeMbIMU TPyHTa-
MU. [IporHo3sl MpOCTPaHCTBEHHOTO, MO IUIONIAAM U 10 TUIyOWHE, pacnpeneneHus kareropuii PAO
3aKJTFOYAIIUCH B OTMPEEIICHUH OTMETOK KPOBJIH, IMOJOIIBBI U MOIITHOCTH aKTUBHOTO cliosi. [Ipu sTom
oco0asl JeTanu3aluy B ONMPoOOBaHWH CKBKWH ObLiIa TTPOBEJACHA B MECTaX MPEIoIaraeMoro pac-
npeneneHust BAO a1 cBOEBpEeMEHHOTO MPEJOTBPALCHHUS MEpeo0IydeHus epcoHaa, OCyIecTB-
JISIOUIETO 3€MIISIHBIE paOOTHI.
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Puc. 2. Cxemarnueckuii pa3pe3 rpyHTOB B 30HE KOTJIOBaHA. 30Ha 2 —aKTHUBHBIH CIIOH.
CrneBa mokaszaHa AuarpaMMa raMMa-KapoTaka. 3afjada COCTOUT B IPOTHO3UPOBAHUH BETMUWHBI TaMMa-TIOJS
B KOTJIOBaHe (TOYKE M3MEPEHUHA B 30HE 1) mocie yaaneH st BEPXHETO CJIOSl [PYHTA JI0 aKTHBHOTO CJIOSI.
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Takum 06pa3oM, OCHOBHAs IeJIb PadOT — MOJMYYECHUE JOMOIHUTENbHBIX JaHHBIX O pacrpe-
JICTICHUN PaJOaKTUBHBIX MaTEPHAIOB B TPYHTAX JJIsl OTIEPATUBHOTO MPUHSTHS YIPaBICHUCCKUX,
MH)KEHEPHBIX M MPOEKTHBIX PEIICHUH MPHU MPOBEACHUH 3eMIIIHBIX paboT. Ocoboe BHUMAaHUE yje-
JIEHO IPOTHO3aM ITPOCTPAHCTBEHHOTO pacnpenencHus BAO u ux paauannoHHBIX XapaKTEPUCTHK.

Pa6ots! Bemonusanuch Ha CJI® nHa yuactkax 9, 10u 11u na FOJI® Ha yyactkax 2, 3, 4,
6 (cm. puc. 1).

IIporuo3 pacnpenesieHusi paIMOAKTHBHBIX 0TX010B

[Iporuo3s pacnpeneneHus: paJuOaKTUBHBIX OTXOJIOB, MPEJACTABICHHBIX TPYHTAMU aKTUBHOT'O
CJI0s1, BBIMIOJTHEH HAa OCHOBAHHMH JAaHHBIX raMMa-KapoTaka CKBOXHH U O0OpaOOTKH MX C TIOMOIIBIO
TUC-TexHOM0OTHH.

O6pa60TKa JAHHBIX TAMMA-KapoTaka CKBaKUH

3amaya cocTosja B TOM, YTOOBI MO IMOJYYEHHBIM C MOMOIIBI0 TaMMa-KapoTa)ka CKBaXKUH
JAHHBIM O pactpeneneHu MO/ 1 akTHBHOCTH 10 TIyOMHE CKBaXKUHBI OlleHUTh MD/] raMmma-nosis
Ha TMOBEPXHOCTH JIHA KOTJOBaHA (KPOBJIM aKTUBHOI'O CJIOS) MPH pa3pabOTKe IPYHTOB KOTIOBAHA.
Oty 3a7a4y HeoOXoAMMO ObLIO pemnTh, Tak kak Ha YADC s coptupoBku PAO npu 3eMIIIHBIX
paboTax B OCHOBHOM NpuMeHseTcst kputepuii: MO/] Ha paccrostauu 10 cM OT TOBEPXHOCTH BCKPHI-
TBHIX TIPU 3€MJISTHBIX Pa0OTax TPYHTOB.

OOBIYHO /7151 BBIIOJIHEHUS MOJJOOHBIX pacdeToOB HEOOXOIUMO ONPEAETUTh M0 JaHHBIM T'aM-
Ma-KapoTaXka pacripeielIeHue akTHBHOCTH I10 TIIyOMHE CKBaXXHMHBI, a 3aT€M, UCXO/Isl U3 aKTHBHOCTH,
ornieHuBath MOJ| B KOTIIOBaHE TOCie pa3paboTku rpyHTa. OIHAKO YTOOBI M30EKaTh HEOTPEIeICH-
HOCTEH, CBsI3aHHBIX ¢ nepecyeToM MOJl B akTUBHOCTb IO JaHHBIM raMMa-KapoTaxa, JiJIsl TOCTaB-
JICHHOM 3a/1auu ObLI pa3paboTaH METOJ, TTO3BOJISIONINN BBITTOHUTH pacueThl MOJ] B KOTIIOBaHax
TOJIBKO IT0 JaHHEIM 0 M/] B CKBa)KMHAX.

B ocHoBe pa3zpaboTaHHOTO mpHUeMa JIEKHUT TOT (aKT, 4TO KaK MO TaHHBIM MPEAIIECTBYIOIINUX
paboT, Tak M MO JaHHBIM HACTOSIIUX M3MEPEHUH OCHOBHAS aKTUBHOCTh COCPEJOTOUYEHA B Y3KOM
CJI0€ TPYHTa, YTO ONpPENEAEeT FE€OMETPUIO PACUETOB, & UMEHHO: OLICHUBAHWE raMMa-IIoJsl HaJl aK-
TUBHBIM [TapaJJIEIECNIUIIEIOM 3aJaHHBIX Pa3MEPOB.

Cxema pacyeToB CleAyIoIIas:

1. ITo nuarpamme pacnpenenenuss MD/] o riryOuHe CKBa)XHHBI OLIEHUBAIOTCS KPOBJIS, I10-
JIOIIBA ¥ MOIIHOCTh AKTUBHOTO CJIOSI B MECTE PACIIONIOKEHHS JTAHHON CKBaXKHHBI [2].

2. PaccunThiBaeTCs raMMa-TioNie HaJl TOBEPXHOCTHIO JaHHOTO aKTUBHOTO CJOsi (KOTOPBIH
Oy/eT BCKPBIT IPH pa3pabOTKe IPyHTA).

s pacyeToB HEOOXOAMMO 33/1aThCSl KOHKPETHON reomMeTpueil usmepenuid. Pacuers! mpo-
BEJICHBI U151 u3MepeHnii Ha BhicoTe 0,1 M OT MOBEPXHOCTH TPyHTA C TOMOIIIBIO mporpamMmMel Micro-
Shield [3].B nepByto ouepens paccunTaeM 3aBUCHMOCTh BEIMYMHBI TAMMa-TIOJSI B TOUKE MIPOBEIE-
HUS M3MEPEHHH OT IUIOIAAHM BCKPHITON moBepxHOCTH (puc. 3). 3 pucyHKa BUIHO, UTO yXKe
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Puc. 3.3menenne MBI, uamepenHoit Ha paccrossaun 10 cM OT KBagpaTHOR
MOBEPXHOCTH aKTUBHOT'O CJIOSI B 3aBUCHMOCTH OT pa3Mepa CTOPOHbBI KBapaTa.
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HauuHas CO CTOPOHBI KBajpaTa pazmMepoM 150 — 200cm none mensiercst cnabo. [loaromy manpHei-
e pacyeThl MPOBEACHBI IS TUX Pa3MEPOB, KOTOPBIE OKA3AINCh COMOCTABUMBIMU C Pa3MepaMu
KOBIIIa 3KCKaBaTOpa, YTO JaeT BO3MOXHOCTb HCIOJBb30BAaTh MOJYYECHHBIC PE3YJbTaThl HETOCPE-
CTBEHHO B IIpo1iecce pabOThl TEXHUKN 0€3 JOIOIHUTEIbHBIX IEPECYETOB.
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Puc. 4. U3menenune M3/1, m3mepenHoii Ha pacctossHuu 10 cM OT KBagpaTHOH
moBepxHOocTH 155 X 155cM akTHBHOTO €J10SI B 3aBUCHMOCTH OT €0 MOIITHOCTH.

Ha puc. 4 mokasana 3aBucumocts MO/l B 1eHTpe mapauienenumneaa (Moaeiab aKTHBHOTO
ciiosi) oT ero MomHocTH. COOTBETCTBEHHO, Ha pUC. 5 Mmoka3zaHa 3aBUCUMOCTh MO/l B CKBaKUHE OT
MOIITHOCTH aKTUBHOTO CJIOSl. DTH PE3YNIbTAThI JAaI0OT BO3MOKHOCTh OLICHUTh HEOOXOIUMBIE Pa3MEpPhI
napajuiejenunesa s pacuera BeIUYMHbI raMMa-TIoJi Ha TOBEPXHOCTU TPYHTA MO U3MEPEHUSM B
CKBa)KMHE.
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Puc. 5. M3menenne M3O/] B CKBaKHHE B IICHTPE aKTUBHOTO CJIOS
B 3aBHUCUMOCTH OT €TI0 MOIIHOCTH.

Pa3zpaboTanHas MeTonuKa pacueTa, MO3BOJISIOMAS U30€XKaTh OLEHOK aKTHBHOCTH TPYHTA,
neMoHcTpupyetcs: Ha puc. 6. [IpencraBum cebe cioil pajnoakTHBHOTO TpyHTa (PaBHOMEpHO 3a-
TPSA3HEHHOTO C €IMHUYHON aKTHBHOCTBIO). PaccunTaem Juist Takoro ciios 1ojie B CKBaKHHE M COOT-
BETCTBEHHO Ha paccTosHuu 0,1M oT nmoBepxHocTu. Pacuet nposenem it pa3sMepoB, yKa3aHHBIX Ha
npeapaymux rpadukax. SIcHO, 4yTO MoJje Ha MOBEPXHOCTH MOXHO MOJYYHTh, YMHOXHUB TIOJIE B
CKBaXXMHE Ha HEKOTOPBIM KOA(QGHUIMEHT, BEIMYMHA KOTOPOrO 3aBUCUT OT MOUIHOCTH aKTUBHOTO
ciosi. Pe3ynpTaThl pacueToB 3TUX KO3 (UIMEHTOB MOKa3aHbl Ha puc. 7. Takum oOpas3oM, ¢ mOMo-
IO JJAHHBIX KO3()(UIMEHTOB MOXHO OLlEHUTh MO/l Ha MOBEPXHOCTH I'PYHTOB B IpOLECCE UX
pa3paboTku mo AaHHBIM u3MepeHuid MO/] B ckBaxune. [Ipi 3TOM MOIIHOCTH aKTUBHOT'O CJIOS TO-
JTy4daroT U3 00pabOTKU AHarpaMM ramMmma-KapoTaxa.
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Puc. 6. FeOMeTpI/IH PacucTOB raMMa-moJId Hal MMOBECPXHOCTHIO AKTUBHOI'O CJIO.
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Puc. 7.3aBucumocts otHOMmeHUS M3/l Ha moBepxHOCTH K MO/[ B CKBaskMHE
OT MOIIHOCTH aKTHBHOTO CJIOSI.

IIpumenenne I'MC-TexHoJ10rNit

Jlns kaxoi onmpoOoBaHHOM CKBakMHBI B cpeae Microsoft AccesscosmaBancs Habop aaH-
HBIX, BKJIIOYAIONIMNA: pe3yIbTaThl raMMa-KapoTaxka; JaHHbIe OyPOBBIX KYPHAIIOB; MaTepHalIbl TljIa-
HOBOW U BBICOTHOM MPUBS3KHU YCThEB CKBAKHH.

Hcnonp3ys monxydeHHBIH Ha0Op AAHHBIX M0 CKBaXXHMHAM M, B KadeCTBE TOMOTrpadUuecKoil
OCHOBBI, IBYMEPHYIO CXE€MY MPOMILIONIAIKK o0bekTa "YKpoiTHe" B Buae (daitna *.DWG, Obut co-
3man T'IC-tipoekTt «IIporHo3 MpoCTPaHCTBEHHOTO paclpeeCHUs PaIMOaKTHBHBIX OTXOI0B B KOT-
JoBaHax» B mporpammuoii cpene ArcGIS [4,5,6].

JInst MHTEPIONSNUN JaHHBIX 00pabOTKH raMMa-KapoTaka 10 OT/ACIbHBIM CKBaOKHHAM Ha
BCIO IUIOINAb KOTJIOBAHOB MpUMEHsIcT Moayib Geostatistical AnalysMoayas ArcGIS Geostatis-
tical Analystno3Bosisier Ha OCHOBE METOJIOB CTATUCTHUECKOW MHTEPIOJISIIMH CO3/1aBaTh HEMPEPHIB-
HbIC MMOBEPXHOCTH TI0 JAHHBIM TOYCYHBIX H3MEPEHHU. DTH MOBEPXHOCTH MPEICTABISIOT OLCHKY
WK TIPOTHO3 BEPOSITHOCTH BOSHUKHOBEHHSI MJIHM CYIIECTBOBAHHs KaKoro-aubo siBicHus. Ha ocHOBe
00paboTKK JaHHBIX raMMa-KapoTaka WHCTpyMeHThI mHTeprosiiuu Geostatistical Analystio3so-
JISIFOT TTOCTPOMTH MPOTHO3HBIE KAPThI MPOCTPAHCTBECHHOTO (IO IUIOIIAAN U O TIIyOMHE) pacmpeje-
JICHUS PaTUOAKTHBHBIX MATEPHAJIOB B IPYHTAX U MX PaJHAIIMOHHBIX XapaKTEPUCTHK.

Hamu aHaau3HpOBAIKChH JBE OCHOBHBIE TPYIIBI METOIOB HHTEPIONSAINM: JCTEPMUHHUCT-
CKHE METOJbl U TeOCTATUCTHYCCKHUE. J[eTepPMUHUCTCKUE METO/bl WHTEPIOJSAIMUA CTPOST MOBEPX-
HOCTb I10 OIIOPHBIM TOYKaM, OCHOBBIBAsICh JINOO Ha CTEIICHH CXOKECTH TOYEK BBHIOOPKHU (Hampumep,
METOJT 0OPAaTHOB3BEIICHHBIX PACCTOSHUIT), TMOO HA CTENEHH CrUIaKMBaHUs (HApUMEp, paauaiib-
Hble 0asucHble QyHKIMHU). ['eocTaTHCTHYECKHE METOIbI HHTEPIONAMK (HAIPUMEp, KPUTHHT) HC-
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MOJIB3YIOT CTATUCTHUUYECKHE CBOMCTBA OMOPHBIX TOYEK. | €0CTaTUCTUIECKUE METOBI KOJTHUECTBEHHO
OTIPEAEIAIOT MPOCTPAHCTBEHHYIO KOPPENSIHIO MEXIY OMOPHBIMU TOYKAMHU M YUYHUTHIBAIOT Pacro-
JIO’)KEHUE OMOPHBIX TOYEK B IPOCTPAHCTBE BOKPYT HCKOMOM TOUKH.

B cBsi3u ¢ HEpaBHOMEPHOW CETKOM PACHOJIOAKEHUSI CKBAXKUH T€OCTATUYECKUE METOJbI JAIOT
pE3YNbTAT C BHICOKOW CTENEHBIO HEONPEACTICHHOCTH, MIOATOMY B HaIlleM Clydae MPUMEHsUIach WH-
TEPITOJIAIIUSA METOIOM 0OpaTHBIX B3BemIeHHBIX paccTosuuii (OBP). Murepnonsuus mo metoxy OBP
0asupyeTcs Ha TEXHUKE CO3/aHUS MMOBEPXHOCTEH MO M3BECTHBIM 3HAUCHUSM B OTIEIBHBIX TOYKAX
yTeM MPOAJICHUS] 3aKOHOMEPHOCTEN pacrpe/ielieHns 3HaUeHU 10 Mepe yAalleHus OT TOYeK U HC-
MOJIb3YET MPETNONI0KEHUE, UTO OOBEKTHI, PACIIOIOKEHHBIE ONMXKe IpYr K APYry, B Oonbiiei cTe-
MIEHU MOXO0XH, YeM YJaJICHHbIE IPYT OT Apyra.

Wurepnonsiimeii (OBP) mocTpoeHbl IPOrHO3HBIE KapThl (HEMPEPHIBHBIC MOBEPXHOCTH), Xa-
pakTepusyromue aktuBHbIN cioi (AC) u pacnpenenenus nporao3noin MDJ] Ha paccrosiauu 10 cm
OT MOBepXHOCTH rpyHTa. [Ipn moctpoenuu kapt MOl nist paIuoaKTUBHBIX OTXOJIOB BEIOpaHBI Clie-
IyIOIIHe auana3onsl [7, 8]:

0, 001 - 0,2m38/4, uto cooTBeTcTBYET HU3KOAKTUBHBIM PAO (HAO)

0,1 - 10m38/u —PAO cpenneaktuBubie (CAO);

ceoimre 10Mm3B/u — PAO BricokoakTuBHBIE (BAO).
st myamiero otoopaxenus nuamna3zonsl MO/ CAO u BAO pa30uThl Ha moquana3oHsbl.

B kauecTBe mpumepa MpUBOAATCS KapThl o yuacTkam 6 Ha FOJI® (puc. 8 - 11)u 11 Ha
CJI® (puc. 12),rae rpyuTsl, oTHOCAIHEC K BAO, monyuwnin HanOoJIbIlee pacpoCcTpaHeHHeE.

ot | R B =t e S R B )
[e]
55 50 45 40
| I
Y _ J [Q'L NMopoowsa AC, m BCB
- -bege0 - i”w&“-”“ o0 L e 4/[// 112,63 - 113,09
4
J 113,09 - 113,27

141_6
143_6
176

113,27 - 113,33

B 113.33- 113,51
NN | W 11351 -11397

e  OnpoboBaHHbIe CKBaXKWHbI

@140_6

——— Buss

Puc. 8.TIporno3nas kapra otMeTok mojomBbl AC Ha yyactke 6.3HadeHus orMeTok B BCB.

an|[:nuxn:nbiiﬂ 0d o do
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Kpoena AC, m BCB

113,13 - 113,51

|
Y
-
e
m‘ 113,51 - 113,75

113,75 -113,9

B 13.9- 114,14
L] | I 1414 - 11452

¢ OnpoboBaHHble CKBaXXWHbI

Puc. 9.TIporuosuas kapra otmMeTok kpoBiu AC Ha yuactke 6. 3HaueHus otMeToK B BCB.
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Puc. 10.TIporao3nas kapta momHoctd AC Ha yyactke 6.
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Puc. 12.TIporuo3nas kapta pacnpenenerust MO/ Ha paccrossaun 10 cm ot kpoin AC Ha ydacTtke 11.
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I[MPOI'HO3 PACITPEJEJIEHI A PAAMOAKTHUBHBIX OTXO/10B

[IporHo3Hble BeMWYMHBI O0ObeMa M IUIOMIAAL pacnpenencHus kareropuii PAO mo Bcem
y4acTKaM OIpeaeieHbl HHCTpyMeHToM «O0beM U miomiaas» moayins 3D Analyst. [lns nmpumepa
MIPUBOJISATCS TaHHBIE [ y4acTka 6 B Tabm. 1.

Tabruya 1. KoauvectBo PAO B AC Ha yyactke 6 pynnamenta HBK

Kateropus PAO O0beM, ITnomane, M M3/, m38/4 | OtMmeTka kposiu AC, | MoiHOCTh, M
M M BCB
BAO 56 133 75—-24,2 113,57 - 114 0,24 - 0,49
BAO-1 16 42 10,0-24,2 113,6 — 113,95 0,24 - 0,45
CAO 1045 1743 0,1-7,5 113,13 -113,83 0,3-1,1
CAO-1 1085 1835 0,1-10,0 113,13 - 114,52 0,3-1,1L
HAO 20 33 0,026 - 0,1 113,90 - 114,00 05-1

VYuureiBas, 4ro norpemuocty onpeaenenus MO/] npu ornenennn BAO or CAO nu HAO
cocTaBisttoT mopsiaka 25 %,B tabn. 1 otaensHo npuBeaeHsl 00beMbl BAO ¢ MO/ Boimie 7,5Mm3B/4
u 00beMbl BAO-1 ¢ M3/ Bbitie 10 M3B/4.

B Tabn. 1 mpornosusie 06bemMbl BAO nipuBenens! muist Beerd momHoctd AC. Ho mpu paspa-
6otke BAO cnosmu o 10 - 20cm HmwkHEe cinou moryT umers MOJI Hmke 10 m3B/u 3a cuer
YMEHbILIEHUS TOJIINHBI ICTOYHUKA TaMMa-U3Ty4eHHs U, CJIeI0BaTeNbHO, B IIpoliecce paboThl UX HE
otHecyT k BAO. Hampumep, npu ymenbiieHnu B npouecce paspaborku tonmuusl AC ¢ 0,3 1o
0,1m MD/I na paccrostauu ot moBepxHoctd 10cm ymenbmaerces B 1,3pasa (cm. puc. 4).

B nenom Ha Beex yuactkax CJI® u KOJI® nmojpcuntanHble TAKUM 00pa3oM MPOTHO3HBIE 00b-
embl BAO-1 cocrasuiu okomno 100m°. [Tpu sTOM porHo3Has MmakcumaibHas MOJ] Ha paccTosTHUN
10cm ot kpoBiu AC moxet gocturayts 80 - 90M3B/4 (cm. puc. 11u 12).

HOCTpoeHHﬂ KapT pacnpeacjaceHus yaeJdbHbIX aKTHUBHOCTe PAAUOHYKJIIMNIAOB

[TomMuMo 3aaum MOTy4eHHUsT TPOCTPAHCTBEHHOTO pactpeaenenus MO /], HeoOxoaumoro st
OIICHKH MOTCHIIMATBHBIX JO30BBIX HATPY30K Ha MEPCOHAJ, BAKHOW 3aJjaueil SBISETCS TAKXKe OIpe-
JICTICHHE MTOJTHOM aKTHBHOCTH, 3aXOPOHEHHOW B IPyHTaX. Y AeabHast aKTHBHOCTh IPYHTOB (B MecTax
PacIoJIOKEHUsT CKBXKUH) ObLiIa OMpe/ieicHa KaK MyTeM MHTEPIPETAIlMU JaHHBIX raMMa-KapoTaxa,
TaK ¥ 10 JaHHBIM JIA0OPAaTOPHBIX aHATN30B. [IpOTHO3 MX MPOCTPAHCTBEHHOTO PACTIPOCTPAHCHUS 110
BCCﬁ IJ1omaan KOTJOBAHA BBIITIOJIHEH AHAJIOTHMYHO OHI/IcaHHOMy BBIIIIC C HCIIOJIB30BAHUEM FI/IC-
texnosoruii. Mcmonszys momyns Geostatistical Analystiporpammer ArcGIS metogom 0O0paTHBIX
B3BCLICHHBIX PACCTOSHUM IOCTPOCHBI IIPOrHO3HBIE KapThl YIEIbHOM AKTUBHOCTHU 137cs puc. 13)
MOJTYYCHHBIC 110 JaHHBIM 00pa0OTKH raMMa- M CIIEKTPOMETPUUECKOTO0 raMMa-KapoTa)a CKBa)KHH.

=i} == =i e = = == t :‘r—‘ (==

55 50 45 40

T - o : AkTuBHoctb 137Cs
ats AC, bkiIr
110 - 1 000
o o 1000 - 2 300
B2 I 2 300 - 8 000

I s 000 - 30 000
I :0000-92193

@  OnpoboBaHHbIE CKBaXWHBbI

Puc. 13.1Iporso3Has KapTa pacrpe/ieieHns yaeIbHol akTuBHoCTH - 'CSB AC Ha yuacTke 6.
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Hcnionb3yst KOppensauoOHHbIE COOTHOLICHUSI MEX/y PaJllOHYKIUIAMH TI0 TaHHBIM Jiabopa-
TOPHBIX OTpE/IeNCHHMIT AKTHBHOCTH PaIHOHYKIHIOB B TPYHTAX, KapTy ~°'CSu nucTpyMenT ArcGIS
«KanpKysIsTop pacTpoB», GBUIH MOXyYeHbI KAPThl PACTIPSACICHHS YACIbHBIX aKTHBHOCTEH “°SF 1
TpaHcypaHoBbIX 31eMeHTOB (TYD) mis Bcex yuacTkoB. B kauecTBe mprMepa HPHBEICHBI KapThl
st yaactka 6 (puc. 14u 15).

: .

AKTUBHOCTb 90Sr
B AC, bkir

I ]99-1000

[ ] 1001-2500
[ 2 501 - 15 000
I 15 001 - 45000
I 45 001 - 81570

®  OnpoboBaHHbIE CKBaXKUHbI

Pric. 14.TIporHo3Has KapTa pacrpeaeieHns yaeabHON akTHBHOCTH *°SI B AC Ha ydacTke 6.
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®  OnpoboBaHHbIE CKBAXUHbI
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Puc. 15.1Iporao3Has kapta pacnpeneneHus yaenbHoi aktuBHocTH TYD B AC Ha yuyactke 6.

Ll
|

Hcnone3ys Beiaenennblie panee miomann BAO, CAO 1 HAO, unctpymentom «Kanbkyis-
TOp PACTPOB» OBIIM MOIYYEHBbl KapThl YIENbHBIX aKTUBHOCTEH DPAaJHMOHYKIUIOB MO KaTErOpHsM
PAO.

Tabnuya 2.Cpennue 3HaYeHUsI yAeJIbHON AKTHBHOCTH M 001[He AKTHBHOCTH PaIHOHYKJIHI0B
B IpyHTax Ha yuacTke 6 FOJID

V4acToK VY nenpHas akTUBHOCTB, BK/T OO011as akTUBHOCTb, bk
PAO
¥cs 90gy TVD ¥cs 90gy TVD
BAO 24345 21545 1132 2,36-10% 2,09-10™ 1,1-10"
CAO 7730 6841 360 13,4-10" 11,8-10% 6,22-10"
HAO 354 313 16,5 1.28-10" 1,14-10% 0,6-10°
Bcero 15,8-10" 14-10% 7,36-10™
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I[MPOI'HO3 PACIIPEJEJIEHI S PAAVMOAKTHUBHBIX OTXO/J10B

[TepemHOXMB ¢ TIOMOIIBIO «KaJdbKyIaTOpa pacTpoB» KapThl YACIbHOW aKTHBHOCTH pPavo-
HYKJIUJIOB Ha KapThl MoIHOCTH AC, moirydaeM oOIIue aKTHBHOCTH PAJMOHYKIUAOB MO KXKIOMY
ydacTtky (cM. Tadi. 2.)

BrIBOaBI

[Tonyuennsie oueHku pacnpeneneHus PAO no xateropusM 0OKa3blBalOTCS 3aBUCALIMMH OT
crioco0a pa3pabOTKU I'PYHTOB, YTO MPUBOJUT, B YACTHOCTH, K YMEHBILIEHUIO, TI0 CPABHEHUIO C pac-
YeTOM, KOJIMYEeCTBA PEaIbHO 3aXOPOHEHHBIX B KOHTeHHephl BAO. OueHku ke COOCTBEHHO H3BIIE-
YEHHOM U3 KOTJIOBaHA M MEPEMELIEHHON Ha APYTyI0 TEPPUTOPUIO aKTUBHOCTH SIBIISIOTCS a0COIIOT-
HBIMH M MOTYT HCIOJb30BaThCs OpraHW3alMed, MpUHHUMaromed rpyHThl u3 KoriaoBaHa (I'CII
«KoMIuIeKkc»), B Ka4eCTBE KOHTPOJIBHBIX P OLIEHKE IPUHATON Ha XpaHEHNUE aKTHBHOCTH.
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MMPOI'HO3 PO3NOALTY PAJIOAKTUBHUX BIAXOAIB INTPU BEMJISIHUX POBOTAX
Y KOTJIOBAHAX /11 ®YHIAMEHTY HOBOI'O BE3INEYHOI'O KOH®AMHMEHTA

M. 1. ITanacwk, A. [I. CxopoyHn, 1. A. JIutBun, €. I1. JTomus,
A. M. Andpsopos, I'. B. JleBin

Po3pobiieHo Ta BUKOPHUCTAHO MMiAXiM, KU JO3BOJISIE TIPOTHO3YBATH BIACTHBOCTI PaliOAKTHBHUX Bi-
JIXOJIIB TIPH TUTAaHYBaHHI MTPOBEICHHS 3eMJITHUX po0iT. BUKOHAHO MPOTHO3 KiJIBKOCTI pagiOaKTUBHUX BiIXO-
IiB, TIPEACTaBICHUX IPYHTAMH, SKi HiAJAraroTh po3poOui B IUIsIMax KOTJIOBaHIB A (yHAAMEHTY HOBOTO
Oe3neynoro koHgaiiHMeHTa Haja 3pyliHOBaHUM 4-M GiiokoM UAEC. AKTUBHICT IPYHTIB BU3HAYalIach 3a J0-
IIOMOTI'0I0 raMMa-KapoTtaxy 0u3bko 500 cBepAIoBHH IS BCTAHOBJICHHS IMMajib IIITYHTOBOI OrOPOXKi CTiHOK
KOTJIOBaHIB Ta CIIOCTEPEKHUX CBEPAJIOBHH PaioriAPOEKOJIOTIYHOT0 MOHITOpHHTY. OOpOOKY MOJIILOBUX Ma-
TepianiB MPOBEJCHO METOJAMH MaTEMAaTUYHOTO MOJIEIIOBAHHS TaMMa-TIOJIiB BiJl paAioaKTHBHO 3a0pyJHEHO-
ro TPYHTY B TeoMeTpii Ta 3a kpurepismu, npuiiastumMu Ha YAEC nipu copTyBaHHI palioaKTUBHHUX BiIXOMIIB
(PAB). IIporuos mpoctopoBoro posnoziny PAB BukonyBaBcs 3 BuKopucTaHHIM I IC-TeXHOIOTH.

Knouyosi crosa: TpyHTH, palioaKTHBHI Bigxoau, ramMMma-kapoTax, ['1C-TexHomorii, HoBuii Oe3neyHui
KOH(aHMEHT, MaTeMaTHYHE MOJICIIOBaHHS raMMa-TIOJIiB.
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PREDICTION OF THE RADIOACTIVE WASTES DISTRIBUTION A T EARTHMOVING
IN FOUNDATION PITS FOR NEW SAFE CONFINEMENT

M. I. Panasyuk, A. D. Skorbun, I. A. Lytvyn, E. P.Liushnya,
A. M. Alfyoroff, G. V. Levin

The approach was developed and applied for predicti properties of radio-active wastes for plan-
ning and realization of earthmovings. The predictwd amount of radio-active wastes, correspondesidilg
which are subject to digging inside the spots ainftation pits fomew safe confinemerabove the de-
stroyed Unit 4 of CNPP have been carried out. Saittivity was determined by means of the gamma-
logging of approximately 500 boreholes for enclgssimeathing piles of walls of foundation pits afdber-
vation boreholes of the radiohydroecological maiiig. Treatment of the field materials was fulfillby the
methods of mathematical design of gamma-fields fradio-active contaminated soil in the geometry and
according to criteria, accepted on CNPP for radivaavastes sorting. Prediction of spatial disttiba of
radioactive wastes was carried out with the uggl8ttechnologies.

Keywords: soils, radioactive wastes, gamma-logging, GlS#eldgies, new safe confinement,
mathematical design of gamma-fields.
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