3apeructpmpoBaHo B MuHiocte Poccun 18 pekabpst 2020 r. N 61603

®EAEPAJIbHASA CNYXXBA MO 3KOJIOFTMYECKOMY, TEXHOJIOTMYECKOMY
n ATOMHOMY HAA3O0OPY

NMPUKA3
oT 13 HosI6ps 2020 r. N 439

OB YTBEPXXAEHUU ®EAEPAJIbHbIX HOPM N NPABUN
B OBJIACTU NMPOMBbILUIEHHOW BE3ONACHOCTMU "NMPABWUJIA OGECMNEYEHUA
YCTOMYUBOCTU BOPTOB U YCTYNOB KAPbEPOB, PABPE30B
N OTKOCOB OTBAJ1IOB"

B cooTtBeTcTBMM C noanyHKTOM 5.2.2.16(1) nyHkTa 5 MNonoxeHns o depepanbHon cnyxbe no
3KOJIOTMYECKOMY, TEXHOJI0OMMYECKOMY U aTOMHOMY HaA30py, YTBEPXAEHHOro roCcTaHOB/IEHWMEM
MpasutenbctBa Poccuinckor ®epepaunm ot 30 utonsa 2004 r. N 401 (CobpaHme 3akoHOAATENbCTBA
Poccuinckon ®egepauunn, 2004, N 32, ct. 3348; 2020, N 7, cT. 853), npukasbiBato:

1. YTBepautb npunaraemble denepasnbHble HOPMbl M MpaeBuaa B 061acTU MPOMbILWIEHHOWN
6e3onacHoctn "MpaBuna obecneyeHnss yCTOMUYMBOCTM OGOPTOB WM YCTYMNOB KapbepoB, pa3pe30B WU
OTKOCOB OTBasioB".

2. Hactosawun npukas sctynaeTt B cuny ¢ 1 aueapsa 2021 r. n gencreyet o 1 aHeaps 2027 r.

PykoBoauTernb
A.B.AJIELLINH

YTBEepXxaeH

npukasoMm degepanbHON Cyx6bl

MO 3KOSIOrNMYECKOMY, TEXHOIOMNYECKOMY
N aTOMHOMY Haa3opy

oT 13 Hos6ps 2020 r. N 439

®ENEPAJIbHbBIE HOPMbI U MPABUJIA
B OBJIACTU NMPOMbILUIEHHO BE3ONACHOCTM "MPABW/IA OBECMNEYEHUA
YCTOMYMBOCTUN BOPTOB U YCTYNOB KAPLEPOB, PA3SPE30B
N OTKOCOB OTBAJ1OB"

I. OBJIACTb NPUMEHEHUA

1. Hacroswue O®egepanbHble HOPMbl M NpaBuia B o06nactm MpoMblwieHHON 6e30macHoCTU
"MpaBunna obecneyeHns ycTtonumBoctn 60OPTOB M YCTYNOB KapbepoB, pa3pe30B M OTKOCOB OTBasioB"
(nanee - [lpaBuna) ycTraHaBnuBalT TpeboBaHUSA MPOMbIWIEHHON 6e3onacHocTM M 6e3onacHoro
NoNb30BaHUS HeapaMu Ha 06beKTax BeAeHMS TOPHbIX paboT OTKPbLITbIM CMOCO60M, HanpaBfiEHHbIE Ha
npeaynpexaeHve aBapuii, UHUMOEHTOB, Cly4YaeB TpaBMaTu3Ma M obecnedyeHue XXM3HU U 300pOBbS
HaceneHus B 30HaX BAMSAHMS paboT, CBSA3aHHbIX C NO/b30BaHUEM HeapaMMu.

2. Mpasuna yCTaHaBAMBaKT TpeboBaHus K WHXXEHEePHO -reo1I0rm4yecKkomy "
rMAPOreosIorM4eckoMy U3ydYeHUo NPUPOAHbIX U TEXHOrEHHbIX MAaCcCMBOB FOpPHbIX Nopoa, cnocobam u
MeToAaM pacyeTa YCTOM4YMBOCTM 6OPTOB M YCTYNOB KapbepoB, pa3pe3oB M OTKOCOB OTBasioB (Aanee
COOTBETCTBEHHO - OLE€HKa YCTOMYMBOCTM, YCTynbl, 60pTa, OTKOCHI), OpraHnsaummn cmcreMm HabnogeHumn



3a pas3BuTMeM AedOopMaLMOHHbIX MPOLECCOB, OMpeaensitoT Mepbl N0 NpeaynpexaeHuto
HenpueMsIEMOro pucka pasBuUTUS AedOpPMaLMOHHbIX MPOLLECCOB Ha BCEX CTaaMsiX MPOEKTUPOBaHUS,
3KCMyaTaunmn, TEXHUYECKOro NepPEeBOOPYXKEHUS N NUKBUAAUNKN (KOHCEpPBAUMM) KapbepoB, pa3pes3oB U
0TBasoB.

3. TpeboBaHua Mpasun ABNAKTCA 06g93aTeNlbHbIMU AN Opuandeckux nuy (MHAUMBUAYaNbHbIX
npeanpuHUMaTenein), OCyLLECTBASIOWNX BeAeHWe ropHbIX paboT u (nnun) paspaboTKy MecTopoXAeHUN
NONE3HbIX WUCKOMAEMbIX OTKPbITbIM CNOCO6OM, a TakXe MPOEKTUPOBAHME, BBOA B 3KCMyaTauumio,
KOHCepBaLMio N TMKBUAALMIO KAapbePOB, pa3pe3oB 1 OTBAJIOB.

4. O6ocHOBaHWe MNapaMeTpoB YCTOMYMBOCTU YCTYnoB, 60PTOB M OTKOCOB OTBasiOB, @ TaKxe
nepeyeHb Mep no o6ecneyvyeHnio X yCToM4YMBOCTU onpeaensieTcs TEXHMUYECKUM NPOeKTOM pa3paboTKu
MECTOPOXIEHUSA MONE3HbIX UCKOMAEMbIX U (MX) MHOW NPOEKTHON AOKYMEHTAaUWel Ha BbIMOSIHEHUE
paboT, CBSA3@HHbLIX C MOJIb30BAHMEM 3KCMyaTUPYHOLLEen opraHusaumen ydyacTkoB Heap (nanee -
NpoeKTHas AOKYMeHTaLUus).

MN3yyeHne MacCCMBOB TrOpPHbIX MNOPOA [AO/DKHO BECTUCb HA CTagusX reonoropasBenku,
NPOEKTUPOBAHMUS, 3KCNSyaTaunum MeCTOPOXAEHUS MOoJie3HbIX MCKOMAaeMbiX M (MAKW) ydacTka Heap,
oTBanoobpasoBaHunsa, nukeuMaaumm (KOHCepBauMK) FOpPHbIX BblpaboTok (panee - 06bEKT BeaeHUs
OTKPbITbIX FOPHbIX paboT).

B cnyyae ecnM  Ha npeawecTBYHOWMX MPOEKTUPOBAHWIO  HOBOM  CTaaMM  OCBOEHMUS
MEeCTOpPOXAEeHMS 6bln  BbIMOJIHEH BeCcb TpebyeMmblii KOMMJIEKC WCcnenoBaHui  (onpeaensieTcs
NMPOEKTHON OpraHu3auuen), AOMNOJIHUTENbHbIX WHXEHEPHO-FeoNIOrMYEeCKUX UCCNefOoBaHUN  He
NpoBOANTCS.

5. OpraHusaums, 3sKkcnnyatupytowas o6bekT BeAeHUS OTKpPbITbIX TOPHbIX paboT, Ao/KHa
obecneyuunTnb:

KOHTpO/b 3a CO6/Il0AEeHNEM MPOEKTHbIX MapamMeTpoB 60PTOB M YCTYMNOB Kapbepa, paspesa U
OTKOCOB OTBana;

npoBeAeHne BMU3yasbHbIX U MHCTPYMEHTaNbHbIX HAabNOAEHUI 3a COCTOSAHMEM 6OPTOB, YCTYMNOB U
OTKOCOB;

BbISIB/IEHME 30H M Y4YaCTKOB BO3MOXHOIO MNPOSB/IEHUS paspyliarowmnx gedopmaumi 6opTos,
60pTOB, YCTYNOB M OTKOCOB M OpraHM3auMio Ha 3TUX Yy4acCTKax CTauMOHApHbIX MHCTPYMEHTasbHbIX
HabnwogeHnn n (MAnM) GUCTaHLMOHHOIO MOHUTOPUHIA;

M3yyeHMe  BbISIBIEHHbIX  HapyLleHWi  ycToWuMBOCTM  60OpPTOB,  YCTYrnoB,  OTKOCOB,
[OKYMEHTMPOBAHME HapyLIeHUI, YCTAHOBJIEHWE XapaKTepa HapyLeHWi, CTeneHn OornacHOCTU MU
NPUYNH BO3HUKHOBEHMUS;

M3yYeHME  TeOosIOTMYECKMX,  UHXEHEPHO-TreosIorMYeckmx, rMApPOreoslorMyecknux  ycrioBuUiA
MECTOPOXIAEHMUS, CTPYKTYPbl U YC/TOBWUIA 3a51eraHms NopoAHbIX C/I0EB, MacCMBa FOPHbIX MOPOA M Nopoa
OCHOBaHWS OTBasoB;

pa3paboTKy M BbiNOJHEHMEe (NpoBeaeHmne) npoTuBoAedOpPMAUMOHHBLIX MEPONPUATUA, B TOM
ymucne ykpenneHue ocniabneHHbIX 30H M y4yacTKOB, JIM60 M3MeHeHMe Npoduns YCTYyrnoB Ha 3TUX
yyacTkax, nmbo obecrieyeHne 3anpeta AOCTyNa B OMacHYK 30HY NpU YCIOBUK, YTO B HEN HE BeayTCs
ropHole paboThbl;

KOHTPOJIb 3@ COCTOsIHMEM  NpoTMBOAe(dOPMALMOHHbLIX  COOPYXEHWA U BbINOJIHEHMEM
MepOonpuATUA, NpeaoTBpaLLaoLWLMX HApyLLUeHMe YCTOMYMBOCTM 60pTOB, YCTYMNOB, OTKOCOB;

COXPaHHOCTb O6BEKTOB, PACMOJ/IOXXEHHbIX Ha 3EMHOM MOBEPXHOCTU B MPaHULAX TOPHbIX OTBOAOB
N Ha NpUNErarLLUNX K HUM TEPPUTOPUSIX;



nuksupaumo (pekynbTmBaumio) obbekTa BeAeHUS OTKPbITbIX FOpHbIX paboT, nocne 3aBepLueHns
FOpHbIX paboT.

6. B cnyyae BbiABNEeHWs B Mpouecce 3KChnayaTauuu, TEXHUYECKOro MNepeBOOpYXEHUs,
nMKBMAaumMm  (KOHcepBauuM)  Kapbepa, pa3pesa, OTBajNla  OTK/JOHEHWM  OT  3HAYeHWW
(h13MKO-MEXaHNYECKMX XapaKTePUCTUK U (MNK) CTPYKTYpbl MaccMBa FOPHbIX MOPOA, MPUHSATLIX Npw
OLleHKe YCTOMYMBOCTM YCTyrnoB, 60OpPTOB, OTKOCOB MpW MNPOEKTUPOBAHMW, 3KCMNIyaTUpyloLwen
opraHuMsaumen [OMKEH NpoBOAUTLCS MNepepacyeT napaMeTpoB 60pTOB WM YCTYMOB WM OTKOCOB
oTBana, C YYETOM BHOBb MONYYEHHbIX MCXOAHbIX AaHHbIX. [na BbINOMHEHUS paboT No mepepacyeTy
napaMeTpoB rOPHOTEXHUYECKUX KOHCTPYKLUMA Ha OCHOBAHWW peLUeHUsi TEXHUYECKOro pyKOBOAUTENS
3KCNNyaTUpYyoLen opraHnsaunmnm MoryT NpUBEKaTbCA NMPOEKTHbIE U (MNK) Hay4YHble OpraHM3aumm.

JonycTtuMbie OTKNOHEHMS OT MapaMeTpoB OOpPTOB, YCTYMNOB, OTKOCOB, a TakKXe A0MNyCTUMble
3HadeHusa gedopmaunii 60pToB, YCTYNoOB, OTKOCOB, NOA3EMHbIX FOPHbIX BblpaboToK (MpU HaAN4mMun) m
PacnoJIOXEHHbIX B 30HaxX BPeAHOro BANSIHUA rOpHbIX pa3paboTok 06beKToB Ha 3eMHOM MOBEPXHOCTU
(mnanee - ropHbie BblpaboTkM, 06BEKTHI) AOMKHbI COAEPXATbLCS B MPOEKTHOM AOKYMEHTaLMUN.

7. Ana obocHoBaHMA nNapaMeTpoB 6O0pPTOB, YCTYNOB, OTKOCOB MNPU OCYLLECTBNEHNUN TEXHUYECKOrO
NepeBOOpPYXEHNS, B Npouecce 3KcnayaTtauunm, nukBugaumm (KoHcepBaumn) obbekTa BeaeHUs
OTKPbITbIX TFOPHbIX paboT AO/MKHbI  YUUTbIBATbCS  pe3ynbTaTbl UHXEHEPHO-reos10rM4yeckoro,
rMApPOreosIorMyeckoro M3ydyeHmMss MaccMBa WM MOHUTOPMHIa YCTOMYMBOCTM Ha Npeabliaylmx 3sTanax
oTpaboTkn MecTopoxaeHuss n paboT no oTeanoobpaszoBaHuio. B cnydasax, korga daktuyeckue
napamMeTpbl YCTOMYMBOCTM 60PTOB, YCTYNOB M OTKOCOB HE COOTBETCTBYIT MPOEKTHbIM M MpEBbIWAT
AONYCTUMbIE OTKJIOHEHMSl, a TakKXe AONyCTUMble 3HadeHus aedopmaumii 60pToB, YCTYNoOB, OTKOCOB,
FOPHbIX BbIPAabOTOK U 06BEKTOB B NMPOEKTHYI AOKYMEHTALMIO BHOCATCS COOTBETCTBYHOLLME U3MEHEHUS
(aononHeHmns).

8. DKcnnyaTupylowen opraHusaumein AOSHKEH BbIMOSHATLCS MPOrHO3 YCTOMYMBOCTM 60OpPTOB M
YCTYNOB KapbepoB, pa3pe30oB M OTKOCOB OTBasiOB, pe3yfnbTaTbl KOTOPOro SBAAKTCA OCHOBOWM
pa3paboTkn NpoTMBoAEe(dOPMALMOHHBLIX MEPOMNPUSATUIA, BKIKOYAEMbIX B MNJaH pa3BUTUS FOPHbIX paboT
Ha NPeaCToSWMA KaneHa4apHbln roa.

9. MporHo3 ycronunsoctn 60pToB MU YCTYNOB KapbepoB, pa3pe3oB M OTKOCOB OTBAJIOB SABASETCS
ob6s3aTtenbHbIM AN 06bEeKTOB BeAeHUA OTKPbITbIX ropHbIX paboT II knacca onacHoctM n (unm) npu
KOMBMHMpPOBAHHOM pa3paboTke MeCTOpPOXAEHMS.

B cnyvasix, Koraa OTK/IOHEHMS OT MPOEKTHbIX MapaMeTpoB M aedopMaunii 60pToB M yCTynos
KapbepoB, pa3pe3oB WM OTKOCOB OTBAa/ioOB He HapylwalT TpeboBaHMi 6e30MacHOCTU, MNpOrHo3
YCTOMUMBOCTM OOMYCKAETCs He NMponU3BOAUTb.

II. ®AKTOPbI, B/IMSIOWME HA YCTOMYUBOCTb BOPTOB, YCTYNOB
KAPbBEPOB, PABPE30B N OTKOCOB OTBAJIOB

10. ®akTtopbl B 3aBUCMMOCTM OT [OPHO-reosIOrMYEeCcKUX YCNOBUIA MONb30BaHMUS HeapaMmu
onpenenstoTCa NMPOEeKTHOW AOKYMeHTauuen Ha MNosb30BaHWE y4yacTKOM Heap UM MOryT YTOYHSATHCS B
npouecce aKkcnayataumm MectopoxaeHums (ydacrtka Heap).

11. MNMpu oueHke ycTonumBocTn 6OPTOB N YCTYNOB KapbepOB, Pa3pe30B B MacCMBaX CKaslbHbIX U
NOJIYCKasibHbIX FOPHbIX MNOPOA YUMTbIBAOTCA pe3yibTaTbl MCCNef0BaHMN, XapaKTepU3yoLWmMX AaHHbIN
MacCuB, K KOTOPbIM OTHOCSATCS:

NPOCTPAHCTBEHHAs OPWMEHTMPOBKA KPYMHbIX pPa3pbiBHbIX HapyLleHuit Mexay coboit wu
NOBEPXHOCTbIO Kapbepa, paspesa;

rycroTta, MpOTSXXEHHOCTb W COCTOSIHUE OCHOBHbIX CUCTEM TpELWWH, WX OpPUEHTMPOBKA
OTHOCUTESNIbHO MOBEPXHOCTU YCTYNOB N 60pTOB;



dur3nUyeckme xapakTepPUCTUKM TOPHbIX MOpPoA;

NMPOYHOCTHbIE XapaKTEPUCTUKM FOPHbIX MOPOA;

NMPOYHOCTHbIE XapaKTEPUCTUKM KOHTAKTOB Nopoa U ApYyrux NoBEPXHOCTEN ocnabneHui;
YPOBEHb MOA3EMHbIX BOA;

nedopMaLMOoHHbIE XapaKTEPUCTUKN MacCcMBa ropHbIX Nopoa;

TEMNEePaTYpPHbIA PexuM, MNPOSBAAIOWMACA B HEMPEPbLIBHOM LMKAE OTTauBaHWUs-3aMep3aHus
FOPHbIX NOpoA;

napameTpbl NPUPOAHOIO MO HAaNPSHXKEHWNIA.

12. MNpun oueHKe yCTOMYMBOCTM GOPTOB N YCTYNOB KapbepoB, pa3pe3oB B MacCMBax AMCNEPCHbIX
FOPHbIX MOPOA YYMTbIBAKOTCA pe3ynbTaTbl WUCCNEeA0BaHWIN, XapaKTepusylolMe JAaHHblA MaccuB, K
KOTOPbIM OTHOCATCS:

HabyxaHWe, CHUXeHWe NPOYHOCTM N pa3BUTUE NoKasbHbIX AedopMaunii yCTynoB 1 UxX rpynn;

pa3BuTMeE npoueccoB cyddo3nn, pacTBOPEHUS, BbIBETPMBAHUS;

BOAOHACLIWEHHOCTb Nopoa, Hann4dume BO,CI,OC60prIX naowanen c Sany,Ll,HeHHOVI pa3rpy3|<0|71;

KO/IMYecTBO aTMochepHbIX O0CaAKOB, XapakKTep [AOXAEeW, MOLWHOCTb CHEroBoro nokpoBa MU
NPOAOC/IKUTENBbHOCTb €ro TasiHUS;

TemMnepaTypHbIA pexuMm panoHa, rnybuHa Ce30HHOro NpoMep3aHnsl U OTTaMBaHUs NOpPoS;
rpaHy/IOMETPUYECKUNIN N MUHEpPASIbHbLIA COCTaB NOpoA;

UYMCNO NJIACTUYHOCTU W NoKa3aTe b TeKy4YeCcTn (415 MMUHUCTBIX NOPOA);

ecTecTBeHHas BNaXKHOCTb;

oTHocuTenbHasa gedopmaumsa HabyxaHmsa 6e3 Harpy3sku (419 FMUHUCTbIX NOPoA);
oTHocuTenbHas gedopMaums nNpocagoyHocTu (Ans rMUHUCTLIX NOpo4);

KO3 PULMEHTbI NMOPUCTOCTU U BOAOHACLIWEHMS (A1 KPYNMHOOBIOMOYHbIX FTPYHTOB U NMECKOB);
OTHOCUTENIbHOE CoAepXXaHMe OPraHNYEecKoro BeELWeCTBa;

KOMMpPEeCCUOHHbIE CBOWCTBA MOpoA;

TEMMNepaTypHO-MPOYHOCTHbIE CBOWCTBA FOPHbIX MOPOA M KOHTAKTOB, KPUOreHHas CTpyKTypa,
NbAUCTOCTb.

13. PacueT ycTtonumBoCcTM 60pPTOB, YCTYMOB, OTKOCOB MPOBOAWUTCS Ha CTaAWM MPOEKTUPOBAHMUS
anddepeHUMpoBaHHO MO KjlacCaM MaCCUMBOB TOPHbIX nopod (KoaddUUMEHTY KpPemnoCTU TFOpPHbIX
nopoa), KOTOpPbIMU SABASIIOTCS:

CKanbHble NopoAabl, 06/1aAaoLWMe KECTKUMU CTPYKTYPHbIMU CBA3AMU;

ANCNEepcHble Nopoabl ¢ GU3MYECKUMU, DUIUKO-XUMUUYECKUMU N MEXAHUYECKUMWU CTPYKTYPHbIMU
CBSI3IMM, KOTOpbI€ MoApa3aensoTCs Ha CBA3HbIE U HECBSA3HbIE (CbiMyuune);



Mep3nble nopoabl, obnajalowue, Hapsay CO  CTPYKTYPHbIMM  CBA3AMM  TafbiX MOPOA,
KPUOreHHbIMM CBS3IMM  (3a cyeT nbga). Mo TUMNy CTPYKTYpPHbIX CBsI3eli Mep3snble Mopoabl
noApasaensiTcs Ha cneaylowmne NoaKNacehl:

CKaJibHbIX MEpP3JiblX NOPOA;
ANCNEPCHbIX MEP3JbIX NMOpPOA,
negsaHbIX nopoa (I'IOpO,EI,bI TOJIbKO C KPNOTr€HHbIMU CBFIBFIMVI).

III. TPEBOBAHUA K UHXXEHEPHO-TFEOJIOr'MYECKOMY U3YYEHUIO
n PAMOHUPOBAHUIO MACCUBA NOPHbIX NoPOA4

14. T[lporpaMMa WHXEHEPHO-reonorMyecknx paboT paspabaTbiBaeTcad U  BbIMOJIHAETCS
SKCNNYaTUPYOLMUMU  OpraHM3auuMsaMuM Ha OCHOBaHMW aHanm3a (akTopoB, onpeaensoLlmnx
YCTOMYMBOCTb 60PTOB, YCTYMNMOB, OTKOCOB Ha MECTOPOXAEHUMU.

O6beM W MeToAMKA WHXXEHEepHO-reonornyecknx paboT onpenensitotcs B 3aBUCUMOCTU OT
CTEMNEHN CNOXHOCTU TreosIoOrMYecKoro CTPOEHUS MECTOPOXAEHUS W CTaauMM ero OCBOEHMS Ha
OCHOBaHWKN TpeboBaHUM, YCTAHOBNEHHbIX B npuioxeHun N 1 k Mpasunam.

15. CocTaB paboT Mo UHXXEHEPHO-TEO0/IOMMUYECKOMY MU3YUYEHUIO JO/IKEH BKIOYATD:

ONSA CKaNbHbIX U MOJyCKa/bHbIX MacCCMBOB: OLIEHKY OPUEHTUPOBKMU, FYCTOTbl, MPOTSAXEHHOCTH,
LLepOX0BaTOCTM MOBEPXHOCTEN OCHOBHbIX CUCTEM TpPEWMH W HanaMuMs B HUX 3anosiHUTenNs,
onpeaeneHve ©®U3NYECKMX, MPOYHOCTHbIX M AedOPMALMOHHbIX XapaKTEPUCTUK FOPHbIX MOPoOA W
KOHTaKTOB;

AN MacCMBOB AMCMEPCHbIX MOpoA: M3y4YeHMe rpaHy/IOMETPUYECKOr0 U MUHEPasIbHOMO COCTaBa,
€CTECTBEHHOI BNIa)XHOCTU U MOPUCTOCTU, OnpeaesieHne CUeneHunsl, yrna BHyTPEHHEro TPeHus, ymcna
MAAaCTUYHOCTM U NOKasaTenen TeKy4ecTn, KOMMNPeCcCMOHHbIX CBOMCTB NMOpoA;

ans Mep3/bIX ANCMNEPCHbIX nopoa AOMOSTHUTENbHO npoBoAMTCS oLeHKa
TeMnepaTypHO-MPOYHOCTHbIX CBOMCTB, KPUOFEHHOW CTPYKTYpbl, IbAUCTOCTN, NMPOCAA0YHOCTMU.

16. VIH)XeHepHO-reosiormyeckoe M3yyeHue CKaslbHbIX MAacCMBOB B MPUKOHTYPHOW 30He 60pToB
KapbepoB M pa3pes30B [AO/IXKHO BKIOYATb:

YCTaQHOBJIEHME MECTOMOSIOXEHUS U OPUEHTUPOBKM MOBEPXHOCTEN ocnabreHust OTHOCUTESTbHO
YCTYNOB C onpeaenieHNEM NepapXnUeckmx ypoBHEN;

onpegeneHve napaMeTpoB MOBEPXHOCTEN OCIabNeHns Kaxaoro YPOBHSI Mepapxuu, BKJo4as
ryCTOTY, MPOTSDKEHHOCTb W LMPUHY PaCKpbITUS TPEeLMH, W3MEHUYMBOCTb 3JIEMEHTOB 3asieraHus,
LLEepOX0BATOCTb, @ TAKXXe CBOWCTBA 3aMo/IHUTENS TPELUWH;

onpeaeneHne NpPoYHOCTHbIX U AedOpPMaUMOHHbBIX XapaKTePUCTMK MAacCMBa, CTPYKTYPHbIX 6/10K0B
FOPHbIX NMOPOA M 30H, MPUMbIKAIOLWMX K KPYMNHbIM Pa3pbiBHbIM F€0/IOMMYECKUM HapyLLEHUSAM.

17. lWUnprHa NpUKOHTYPHOW 30HbI, OMpeaensawwen ycTonynmBoCcTbe bopTa Kapbepa, pa3pesa, B
npeaenax KOTOPOW  OO/MKHO  BbIMOJIHATLCA  MHXEHEPHO-IFeosIorMyYeckoe U3yyeHne MaccuBa,
OrpaHMYMBAETCS FEOMETPUYECKMMW pa3MepaMu MNpu3Mbl BO3MOXHOIO obpyleHnsa m onpepensercs
npun paspaboTke nNporpaMMbl MHXEHEPHO-reosIorMyYeckoro M3y4vyeHMs MaccmBa AN Kaxaoro
MecTopoXaeHus (y4dacTka Heap) B 3aBMCUMMOCTM OT KOHCTPYKTMBHbIX MapaMeTpoB MpoOeKTMpPyeMoro
Kapbepa, paspesa.

B npemenax npu3Mbl BO3MOXHOro ob6pyweHns pgonyckaetca ¢dopMupoBatb 06bEKTHI
WH@PaCTPYKTYpbl, HAXOXAEHNE NOAEN U MEXaHM3MOB.



18. Mo mepe yrnybkm kapbepa, paspesa, C NEepPUOANYHOCTbIO, YCTAHOBSIEHHOW MNPOEKTHOM
OOKyMeHTauuen Ha npomM3BOACTBO MapKLlengepckux paboT, NpoBOAMTCS KapTUpOBaHMe YCTYMNOB Ha
KaXX0OM BHOBb BCKPbITOM TFOpPU30HTE C HaHEeCeHWEeM BbISIBEHHbIX CTPYKTYPHbIX 3/1IEMEHTOB Ha
ropHo-rpagunyeckyo 4OKYMeHTauuto.

YyacTku, nogBepxeHHble gedopMaunaM, HaHOCATCSA (OKOHTYpPMUBAKOTCA) nocse ux obHapyxeHus
M HAHOCATCA Ha TrOpHO-rpaduuUecKyrd [AOKYMEHTauWl B CPOKW, YCTAHOBJ/IEHHbIE MMPOEKTHOWM
AOKyMeHTauuen Ha Npou3BOACTBO MapKLlengepckux pabor.

19. Mo pe3ynbTaTaM MWHXEHEPHO-TeoN0OrMYecKoro M3y4YeHuMss MacCcuBa [FOPHbIX Mopoa Ans
06bekToB C 06bEMOM pa3paboTKM roOpHOM MacCbl 1 MUANMOH Kybuuyecknx MeTpoB u 6onee u npu
KOMbMHMpOBaHHOM crocobe BeaeHUss TrOpHbIX paboT cocTaBnsieTca reoMexaHumdeckas Moaenb
MecTopoXaeHus (y4acTka Heap), B KOTOpPOW OoTpa)kaeTcs:

netporpaduyeckmin 1 MMHepanbHbIA COCTaB MaccMBa FOPHbIX NOpoA;

OCHOBHblE€ M BTOPOCTEMEHHbIE CTPYKTYpbl (pa3noMbl, HanjacToBaHWe, CKNan4yaToCTb, CUCTEMBbI
TpeLWmH);

MPOYHOCTHbIE XapPaKTEPUCTUKN Nnopoa B o6pa3u,e, conpoTtmBneHne caBury no noBEPXHOCTAM
OCﬂaﬁﬂeHMﬂ, NMPOYHOCTb MaccmBa nNopoa,;

CIJM3M‘-IeCKMe n ,Cl,e(.'bOpMaLlMOHHbIX XapaKTepUCTUKn nopog n Mmaccmea,

rMAPOreosiormnyeckme 3/eMeHTbl, (UIbTPALUNOHHbIE M EMKOCTHble CBOWCTBa@ MOpoA, PEeXWUMbl
NnepeToKoB, YPOBHM NMOA3EMHbIX BOA, pacrnpeaeneHne nopoBoro AaBieHUs ;

TeMnepaTypHbIA peXxuMm MaccuBa;

CENCMUYHOCTb TEppUTOpUN;

CYLLECTBYOLME rOPHbIE BbIpaboTKN N MYCTOThI;

napaMeTpbl MPUPOAHOIO MO HaNPSHKEHWNIA;

netporpamyeckmin 1 MMHepanbHbIM COCTaB MacCuBa FOPHbLIX NOPOA;

OCHOBHble M BTOPOCTEMNEHHble CTPYKTYpbl (pa3sioMbl, HamaacToBaHMe, CKaA4aToCTb, CUCTEMbI
TpeWwmH);

NMPOYHOCTb NopoA B o6pa3ue, ConpoTUBIIEHNE CABUMY MO NOBEPXHOCTAM ocnabneHuns, NpoYHoOCTb
MaccuBa Nopoa;

(hmsnyeckme n gedopMaLMOHHbIE XapaKTePUCTMKM NOPOA U MacCUBa;

rmaporeosiorm4yeckmne aneMeHTbl, rmgpasamnyeckasd nNpoBoaANMOCTb, peXWMbl NeEPETOKOB, YPOBHU
noa3seMHbIX BOA4, pacrnpeneneHme noposoro AaBneHum4,

TeMNepaTypHbIA PEXUM MaccuBa;
CeNnCMUYHOCTb TEPPUTOPUN;

CyLlecTByOLWMe ropHble BbipaboTKM 1 NyCTOThI;
napameTpbl NPMPOAHOIro NOAS HaMPSXXEHWUNA.

20. Bua reomMmexaHuyeckoin Mogenu (AByX- UM TpEXMEpPHOe NMpOCTPaHCTBEHHOE NMpeacTaBeHNE)



n TMn (undpoBas U/ MnmM Ha ByMaxHbIX HOCUTENAX) ONpeaAenseTcs IKCNayaTUpyoLen opraHmsaumen.
Mo Mepe pa3BUTUSA OTKPbITbIX FOPHbLIX paboT, HO He pexe OAHOro pasa B oA, reoMexaHu4yeckas
MoAesflb MEeCTOPOXAEHUS [AO0/MKHA YTOUYHATLCS HA OCHOBE MWHXEHEPHO-FeosI0rMYecKoro UusyyeHus
MaccuBa rOpHbIX MOpoa.

21. B npouecce akcnnyaTauMm MeECTOPOXAEHUS MO pe3ysbTaTaM UHXEHEPHO-reosIorM4Yeckoro
N3yUYeHMs MacCMBa FOPHbIX NMOpPOA AOMYCKAETCA BHECEHME U3MEHEHUIN B MPOEKTHYI AOKYMEHTaLMUIO C
KOPPEKTUPOBKOIM MapaMeTpoB 6OPTOB, YCTYMNoOB, OTKOCOB. BHeceHWe W3MEHEHUI B MNPOEKTHYIO
OOKYMEHTaLMIO NMPON3BOAUTCA NPOEKTHOM OpraHu3aumnei.

22. NIH)XeHepHO-reosiornyeckoe nlydeHue BbINOSIHAETCS 3KCMyaTUpPYLWEN opraHm3aunen mam
cneumanm3npoBaHHOM OpraHn3auuen.

23. [na 06beKToB BeAeHWs OTKpPbITbIX TOpHbIX paboT II knacca onacHOCTM W npwu
KOMBWUHMpPOBaHHON pa3paboTke MeCTOPOXAEHMI B npeaenax npubOpTOBOro MaccuMBa BbIMOJIHSETCS
WNHXXEHEPHO-reosIorMyeckoe U rmaporeonorMyeckoe panioHMpoBaHNWe MacCMBOB FOPHbIX nopoa (aanee
- MHXXEHEepPHO-reosiormyeckoe pamoHMpOBaHME), KOTOpPOEe AOJSIKHO coAep)KaTb: OnpeaeneHne rpaHuL
OAHOPOAHbIX YYacTKOB Heap, MoAeslb BEpPOSiTHOro AecOpMUpOBaHUSl, MeTOAbl pacyeTa YCTOMUYMBOCTHU
60pTOB N YCTYNOB KapbepoB, pa3pe3oB, cNocobbl yrnpaBfeHns UX yCTOMUYNBOCTbIO.

MH>KeHEepHO-reoornyeckoe panoHMpoOBaHUE AO/KHO BbIMOMHATLCA CrieuManbHOW rpynnoin no
Hab/l0AEHNIO 33 YCTOMUMBOCTbBIO MU CMeunann3MpoBaHHO opraHmsaumen.

24. OCHOBOM  WHXEHEPHO-reosIorMYeckoro  pavoHMpOBaHWUSA  ABNSAIOTCA  MaTepuansl
reonorM4yeckoro U MHXeHepPHO-reosIorMyYeckoro M3y4YyeHus MecTopoXxaeHus (ydyacTka Heap) Ha Bcex
CTaansX ero 0CBOEHMUS.

IV. TPEBOBAHMA K TMAPOre0OJIOrM4YECKOMY U3YYEHNIO MACCUBA
rOPHbIX NorPO4

25. N3yyeHue rugporeonormyeckmux ycnosui (rmaporeosiormyeckoe nlyvyeHne) MaccmBa ropHbIX
nopoa MEeCTOPOXAEHUS AO/MKHO OCYLLECTBAATbLCA MO CheumanbHbiM MporpaMmaM (persiameHTam)
COBMECTMMbIM C nporpammamm paboT MNo M3Y4YEHUID ero MHXEHEPHO-reosIOrMYeCcKmMX YCnoBui B
COOTBETCTBUM C TpeboBaHUsIMU, YCTaHOBNEHHbIMM B npunoxeHnn N 2 k [Npasunam. [Nporpamma
rMaporeosiorM4eckoro n3yyeHms paspabaTtbiBaeTcsl M BbINOMHSAETCA 3KCNyaTMPYOLWen opraHm3aumen
n (Mnn) cneymannanpoBaHHOM OpraHM3aumen Ha BCeX CTaaMsX OCBOEHMSI MECTOPOXAEHUS.

MMaporeosiormyeckoe n3ydyeHne MecTopoxxaeHus (ydyacTka Heap) AO/HKHO BK/IOYaTb:

OUEHKY M TUMM3aUMI0 TUAPOreonIorMyYecknx YCNOBUMA ydyacTKa Heap, NpeaoCcTaB/IEHHOrO B
nosib3oBaHme u (UNKn) nNaowagen 3aneraHns NoAE3HbIX MCKOMAEMbIX;

CXeMaTu3aumio yCcroBuii punbTpauum noaseMHbiX BoA K FOPHbIM BblpaboTkaM M BOAOMNPUEMHbIM
CMCTEMaM OCyLUEHUS;

OLlEHKY W TMpPOrHo3 TEXHOreHHOro pexuMa MOoA3EMHbIX BOA, O6WMX MPUTOKOB B TFOpPHble
BbIpaboTKM 1 pacnpeaeneHne yaesbHbiX BOAONPUTOKOB Mo 60pTaM KapbepoB, pa3pesos;

OLIEHKY M MPOrHO3 abCONOTHbIX 3HAUYEHUIN U U3MEHEHUS BESTIMUYMHBbI TMAPOCTAaTUUYECKUX HanopoB
B NpMBOPTOBbLIX MAacCMBax C YCTaHOBIEHNEM BE/IMUNHbI BOAONPUTOKOB B FOpPHbIE€ BbIpaboTKM;

OLEHKY BJIUSIHUSI MOBEPXHOCTHbIX W MOA3EMHbIX BOJA Ha YCTOMYMBOCTb 60pTOB, YCTYMoOB,
OTKOCOB;

OLEHKY BJ/IMSAHUA U3MEHEHUS TMAPOreoslorMYecknx YCIoBUM B Mpouecce OoTpaboTku
MECTOPOXIEHMSA Ha OXpaHsAeMble MPUPOAHbIE U TEXHOMEHHblE 06BEKTDI.



Mo pe3ynbTataM NpoBEAEHHOIO rMMApPOreocsiorn4eckoro n3y4yeHnsa AoJ1>KHbI 6bITb pa3pa60TaHb|:

MEpOoNpUATUS MO YNpPaB/EHUIO PEXMMOM MOA3EMHbLIX M MOBEPXHOCTHbIX BOA, BMSOWMX Ha
yCTOMUMBOCTb 60PTOB, YCTYNOB, OTKOCOB;

cnocobbl ApeHaXka MecTopoxaeHus (ydacTka Heap).
26. B xoae ruaporeonorm4yeckoro n3yyeHms MaccmBa ropHbiX NOpoA AO/MKHbI 6biTb BbINOJSIHEHbI:

OI'IbITHO-CbM}'IpraLI,MOHHbIe nccnenoBaHus (OTKal-IKVI, HanumBbl, HarHeTaHume,
OMNbITHO-3KCNJZ1yaTauMOHHOE BOAOMOHUXEH Vle);

pPEXUNMHbIE HabnoaeHns 3a HanopaMn noa3€EMHbIX BOA B CKBaXXMHaX I'IpM60pTOBbIX MacCcmBoOB, a
TakKXe€ Ha CKBaXWHaxX peFMOHaﬂbHOﬁ HabngaTenbHON CeTn (I'Ipl/l nx HaJ'IM‘-IMM) Ha CTaguun
3KCnayatTaunMn, KoOHcCepBaunun n NMKBngaumnn KapbepoB, pa3pe308B;

CTaumMoHapHble HabnaAeHUS 3a BOAONPUTOKAMHU;

aHanus ahPEeKTUBHOCTM CUCTEM ApeHaxa;

rnaporeosiormyeckasl CbeMka Maccma ropHbIX Nopoa;
reomsnyeckme NCCrefoBaHns B CKBaXWUHaX;

reoxmMmyeckoe onpoboBaHMe NoA3EeMHbIX U MOBEPXHOCTHbIX BOA;
ruaponornyeckme HabnwoaeHus.

27. PeweHne 0 HeO6XOANMOCTM AOMOSHEHUS NPAMbIX OMNbITHO-MUIBTPAUNOHHbBIX UCCea0BaHuM
KOCBEHHbIMW MeToAaMun (PE3NCTUBUMETPUSA, PAaCXOAOMETPUs, TEPMOMETPUSA) NMPUHUMAET OpraHu3aums,
BeAyllass rmMaporeosiormyeckoe usydeHuMe MaccvmBa, MO COM1acoBaHMIO C  3KCMyaTUpylowen
opraHusaumen.

28. Ha MecTopoXAeHUAX, CNOXEeHHbIX O06BOAHEHHBIMM MEeCYAHO-TAIMHUCTBIMU OTJIOXKEHUSIMK,
HabnoaeHns 3a YpPOBHEBbLIM PEXWMMOM MOA3EMHbLIX BOZA AOJDKHbI MPOBOAMTLCS C O4HOBPEMEHHOM
dukcaumen dunbTpaunMoHHbIX dedopMaunii, BOSHMKAOLWMX B MAacCMBE rOPHbIX NOpoj noj AencTBuem
dunbTpaunMoHHOro notoka. [lpyU AOKYMEHTUPOBaHMK BbISBAEHHbLIX AedopMaunin  HUKCUPYIOTCS
XapakTep gedopMaunin, IMTONONMYECKUA COCTaB, BIAXXHOCTb U MOPUCTOCTb NOPOA.

29. HabnwopeHnss 3a YpPOBHEBbIM pPEXMMOM MOA3EMHbIX BOA AO/KHbI MNPOBOAUTBLCA C
ogHoBpeMeHHon dukcaumen unbTpauMOHHbIX AedopMaunii, BO3HMKAKOWMX B MaCCUBE TOPHbIX
nopoa noa AenctBneM  GuNbTPaAUMOHHOroO noToka. [lpy  AOKYMEHTUPOBAHWW  BbISIBJIEHHbIX
pedopmaunii  dGUKCUPYIOTCS Xapaktep aedopMauui, AUTONOMMYECKUIA COCTaB, BNAXHOCTb WU
NOPUCTOCTb Mopoa.

30. HabniopeHus 3a ypoBHAMW (Hanmopamu) MNOA3EMHbIX BOA AOJIKHbI BbIMOJHATLCS B OAHO
BpemMsas C 3aMepaMu BOAOMPUTOKOB B TOpHble BbipaboTkn, p[ebutoB BOA03aOOPOB, YPOBHEN
NOBEPXHOCTHbLIX BOAOEMOB N BOAOTOKOB.

31. Mporpamma HabnwAeHUA U MapaMeTpbl HabnwaaTenbHOM CeTM 3a FMAPOAUHAMUYECKUM
PEXWMMOM MOA3EMHbIX BOA Ha MOMAAX 3KCNAyaTUPYEMbIX KapbepoB, Ppa3pe3oB M MNpuaeraroLlen
TeppuTopMM B  30HE BAUSAHMSA TOpPHbIX paboT onpenensiTCa  opraHusaumen, BeayLlen
rmaporeosiormnyeckoe nsyvyeHme Mmaccmea.

32. TnybuHa HabniogaTenbHbIX CKBaXWH onpeaensercs C YYeTOM reosiormyeckoro CTpoeHus
npnbopTOBOro Maccmea, NPOEKTHON U AOCTUIHYTOM rNybuHbl Kapbepa, pa3pe3a. CKBaXMHbl, BKAO4Yas
CKBaXMHbl pernoHanbHoM HabnwgaTtenbHon cetn (MpuM MX Hanuuum), AOSKHbI 6biTb 060pyAOBaHbI



pa3aesnibHO Ha BCE OCHOBHbIE BOAOHOCHbIE MJ1aCTbl (FOpVIBOHTbI) B npegenax I'IpVI60pTOBOFO MaccuBa.

33. PGBYJ'IbTaTbI rmaporeosiorn4yeckmnx nccrenoBaHUM: MoJsioXeHue HOBerHOCTeVI Aenpeccuu,
pacnpeageneHne Hamnopos B I'IpVI60pTOBOM MaccmBe - AO/MKHbl 6bITb MCMONb30BaHbI npu pacyeTax
YCTOVIHMBOCTM YCTYnoB, CNOXEHHbIX AMCNEPCHbIMM NopoaaMun, wu 60pTOB KapbepoB, pa3pe3oB Uu
OTKOCOB OTBAJ1OB.

34. Mo pe3ynbTataMm rMAPOreosornMyeckoro WCCNefoBaHMSA He pexe OAHOro pasa B roj
NpPOBOANTCSA IMApPOreosiorMdeckass CbeMKa, BbIMOJIHAETCS MNpPOrHO3 BOAOMPUTOKOB, MOJIOXEHUS
NOBEPXHOCTEN Aenpeccun, pacnpeaeneHuss rmapocraTMvyeckmx HanopoB B npubopToBOM MaccuBe.
MeToabl rMApOreosIorMyeckoro NMporHo3a onpeaensieT opraHusauus, Beaywas ruaporeosiormyeckoe
M3yyeHnme M™MaccmBa W COrNacoBbLIBAOTCS B YCTAHOBJIEHHOM MopsAaKe C  3KCyaTUpYHOLeNn
opraHmsauuen.

35. MporHo3 BOAONPUTOKOB B FOpPHblE BbIpAabOTKM U CTeNeHb BIUSIHUS HA YCTOMUYMBOCTL 60PTOB,
yCTYMNoB, OTKOCOB paboT Mo BOAOMOHMXXEHWIO MPU 3KCMayaTauMm MecTopoXaeHus (ydactka Heap)
onpeaensitoTcs reounbTpaLMOHHbIMU pacyeTaMu.

V. TPEBOBAHUS K PACYETY YCTOMYMNBOCTU BOPTOB M YCTYNOB
KAPbBEPOB, PASPE30B N OTKOCOB OTBAJ1OB

36. YctonuymBocTb 60pTOB, YCTYNOB, OTKOCOB OLIEHMBAETCs MO Haubonee HanpsXXeHHOM
NOBEPXHOCTU CKONIbXEHUS B 3aBUCUMOCTU OT BO3MOXHbIX BMAOB U OpM AedOpMUPOBAHMNS YyYaCTKOB
MacCuBa FOpPHbIX MOPOA B COOTBETCTBUM C TPEOOBAHMUSAMM, YCTAHOBNEHHbIMM B npuioxeHun N 3 K
Mpasunam.

Hanbonee HanpshkeHHass NOBEPXHOCTb 60PTOB, YCTYnOB, OTKOCOB [AOJDKHA ONpeaenstbCs B
OTHOLUIEHNUN pacCMaTpPMBAEMON KOHCTPYKUMU (FOpHOM BbIpaboTKM): yCTyn; rpynna ycTynoB; 60pT;
0TKOC; apyc.

37. OueHka ycTtonumBoctn 60pTOB, YCTYNOB, OTKOCOB, oOnpeaeneHve wux MnapamMeTpos
NPOU3BOANTCSA C YYETOM MPUPOLHbBIX U TOPHOTEXHUYECKNX (haKTOPOB Ha OCHOBE AETEPMUHUPOBAHHOIO
n (MNM) BEPOSATHOCTHOIO NOAXOA0B METoAaMMU:

npeaenbHOro paBHOBECKUS;

UMCNEHHOro MOAENMPOBAHUS Harnps>keHHO-AeOPMUPOBAHHOINO COCTOSIHMS MaccuMBa rOpPHbIX
nopoAa,

BapnaLMNOHHDbIM.

PacueTHble CxeMbl, MeTo4 pacyeTa WM UX KOMOMHAUMS W NepeyYeHb WMCXOAHbIX AaHHbIX
onpeaensitoTcs NPOEKTHON AOKYMEHTaumen.

38. lpu p[eTepMUHUPOBAHHOM MNOAXOAE KpUTEpUEeM YCTOMYMBOCTU 4SBASETCA KoapduumeHT
3anaca YyCToMumBoCTM (OTHOLUEHME YAEPXMBALWMX U CABUralWKMX cun Ha cdhopMMpoBaBLUENCS
NOBEPXHOCTU CKOJIbXXEHMUSA), KOTOpbI A0/KEeH 6blTb HE MeHblue HOPMaTUMBHOrO, YCTAaHOBMEHHOMo B
npunoxeHun N 4 k lNpaBunam. Npun BEPOSTHOCTHOM MNOAXOAE KPUTEPUEM YCTOMUMBOCTM SABASETCSH
KO3dPULUMEHT 3anaca yCTOMYMBOCTU - AONYyCTUMash BEPOSTHOCTb pa3BuTusa gedopmauumii, KoTopble
onpenensitoTCad NPOeKTHON [AOKYyMeHTaumen C y4yeToM pasMelleHus 3/1eMEeHTOB MHMPaCcTpyKTypbl
obbekTa Hegponosb30BaHUA.

39. Tlpn oueHKke YCTOMUYMBOCTM OTBASIOB AO/DKEH BbINOAHATBCA KOMMJeKC pabot no
o60CcHOBaHWIO NapaMeTpoB OTBasAoB. pu aKCcnyaTaumm OTBasIOB BEAETCSH KOHTPOJIb MX COCTOSHUS, a
npu npesblleHnn Kputepmes 6e30MacHOCTM, YCTAHOBJ/IEHHbIX MPOEKTHOM  [AOKyMEeHTauMmen,
pa3pabaTbiBalOTCA MEponpuATMS MO YNPaB/EHMI0 YCTOMYMBOCTbIO OTKOCOB B COOTBETCTBUM C
npunoxexHnem N 5 k Mpasunam.



40. OueHka ycTtonumBocTM 6GOPTOB M YCTYNOB KapbepoB, pa3pe3oB MNpu KOMOUHWMPOBaHHOM
pa3paboTke MeCTOpPOXAEHWI [OMKHa BbINONHATBCA C YYETOM MOCAe[0BaTeNlbHOCTU pa3BUTUS
OTKPbITbIX N MOA3EMHbIX FOPHbIX paboT, XxapakTepa CABUXEHUS U cnocoboB yrnpaBneHUs COCTOSHUEM
MaccuMBa FOPHbIX NOPOA, KOHCTPYKTUBHbLIX MapaMeTpoB CUCTEM OTKPbITOW M NOA3EMHONM pa3paboTok,
TEXHOM0rMN BeAeHUs 6ypoB3pbIBHbIX paboT B COOTBETCTBMMU C npunoxeHnem N 6 kK MNMpasunam.

41. B OTHOWEHMN OOBEKTOB BeAEHMS OTKPbITbIX FOPHbIX paboT II knacca onacHOCTU M MNpu
KOMBMHMpOBaHHOI pa3paboTke MeCTOpOXAEHWUI pacyeTbl YCTOMUMBOCTN BOPTOB U YCTYMNOB Kapbepos,
pa3pe30B A0JIKHbl BbIMNO/HATLCS pa3AesibHO A8 BblAE/EHHbIX Ha 3Tane UMHXeHEepHO-reonormyeckoro
pPaloOHNPOBaHMS MECTOPOXAEHUS Y4YaCTKOB MacCCMBa TFOpPHbIX MOpoA C Y4YeTOM OpPUEHTUPOBKMU
NPOTSAXEHHbIX NOBEPXHOCTEN ocniabneHnss OTHOCUTENBHO YCTynoB 1 60pToB.

42. BnusiHMe 3eMneTpsiceHMA Ha YCTOM4YMBOCTb 6OPTOB M YCTYNnoOB KapbepoB, pa3pes3oB U
OTKOCOB OTBa/IOB YYUTbIBAETCS B CEMCMUYECKM aAKTUBHbIX panlioHax. [ONns cKajibHbIX MacCUBOB U
MacCMBOB [AMCMEPCHbIX MNOpoA4 CO CTerneHbi BoAOHacbiweHns MeHee 0,9 wmnu koadpdUUMEHTOM
dunbTpaunm 6onee 100 M/CyT BNAUAHME 3EMIETPACEHUN AOMYCKAETCHA HE YUUTbIBATD.

43. Pacuet YCTOI‘;IHMBOCTM 60pTOB, YCTYNOB, OTKOCOB, C/TIOXEHHbIX 06BOAHEHHbIMU AncnepcHbIMU
CBA3HbIMK NOpoAaMun, AO/IKEH MPOU3BOANTLCA C MpUBIEYEHNEM cneu,manmsmposaHHoﬁ OopraHm3auunu.

Mpn MpoOCTbIX rMAPOreosIorMyeckux YCnoBuUAX AOMYCKAeTCA BbINOJHATb pacyeTr YCTOﬁHMBOCTM
60pTOB, YCTYynoB, OTKOCOB, C/1OXEHHbIX 06BOAHEHHbIMMU ANCNeEpPCHbIMN CBA3HbIMW MOPOAAMMU,
HeaAponosib3oBaTteneM Unn I'IpOGKTHOI;I OpFaHM3aL|,I/1€l71.

44, Tpun pacyeTe YCTOMYMBOCTM YCTYNOB KapbepoB U pa3pe30B, CMOXEHHbIX MOJSyCKasbHbIMU U
AVCNEpPCHbIMKM MopoAamMu, M O0TBasoB, GOPMUPYEMbBIX W3 TMHUCTLIX WM MOJIYCKasbHbIX MOPOA M
(Mnn) M3 CMeCcU T[NIMHUCTBIX W CKalbHbIX MOPOA, AO/HKHO YYUTbIBAaTbCS BMSIHUE HaArpysokK OT
CTauMOHapHO pa3MeLeHHOro ropHOTPAHCNOPTHOrO 060pyaoBaHNS B COOTBETCTBUKU C npuioxeHnem N
3 k NMpasunam.

45. [Ins yCcTynoB, CMOXEHHbIX 06BOAHEHHBIMU AMCAEPCHbIMU MOPOAaMMN, AOKHbI BbINOMHATHCS
OLleHKa BO3MOXHOCTW MNposiBNeHUs  UIbTPALUMOHHBIX  AedopMaumii U NpeaycMaTpuBaTbCs
MepOonpuUATUSA MO YNpPaBAEHUIO UX YCTONUMBOCTbIO.

46. OueHka pm3nNKo-MexaHUYeCKnX CBONCTB MaccmMBa FOpHbIX NOpoA AO0/HKHA NPOM3BOAUTLCS MO
pe3ysbTaTaM NabopaToOpHbIX WU/WUAN MOAEBbLIX WCMbITAHWUA N U3Y4YEHUS CTPYKTYPbl MaccMBa FOPHbIX
nopog (npunoxenne N 7 K Npasunam).

MpOYHOCTHbIE  CBOMCTBaA MOpoa  OTBana  [AOJ/KHbI  OMpeaensiteCd C  y4eToM  UX
rpaHy/IOMETPUYECKOro cocTaBa.

Ha asKkcnnyaTMpyeMbiX MeCTOpPOXAEHUSIX OUEHKa (U3MKO-MEXaHUUYECKMX CBOMCTB MacCuBa
FOpHbIX MNOpoA YTo4yHsAeTca no daktam npousoweawunx gedopmaumii Ha OCHOBaHUMKM peELUEHUN
obpaTHOI 3agaumn.

47. Ha 3Tane npeanpoeKkTHbIX MpopaboToK M TEXHUKO-3KOHOMMYECKUX OBOCHOBaHMIi npu
OTCYTCTBUM MHDOPMALUMKM MO MPOYHOCTHBIM N AedOpPMaLMOHHBIM CBOMCTBAM MacCMBa FOpPHbIX MOpoA
NOBEPXHOCTAM 0OcCnabneHunit [onyckaeTcss MCMosb30BaTb CMpaBOYHbleE MaTepuasnbl UM pe3ysbTaThbl
nccnegoBaHWiA, TMpPOBEAEHHbIX Ha MecTopoxaeHumax (yyacTKax Heap) CXOXUX Mo yC/I0BUAM
3aneraHus.

48. B xo4e NpoeKTUpoOBaHMA ANS KOHKPETHOro KOHTypa 60pToB Kapbepa, pa3pesa M oTBasa Ha
OCHOBaHMM 0606LEeHHbIX pe3ynbTaTOB  MHXEHEPHO-reosIorMyeckoro W  rMaporeosiorm4yeckoro
N3y4yeHNs MacCuBa rOpPHbIX NOPOA AO/MKHbI 6bITb BbIMOSHEHbI MOBEPOYHbIE pacyeTbl YCTOMUYMBOCTM.

49. BnvsHME KanuTabHbIX MOA3EMHbIX FOPHbIX BbIpabOTOK Ha pacyeT YCTOW4YMBOCTU 60pTOB
KapbepoB W pa3pes3oB He y4YuTbiBaeTCs.



50. B uenax npuMmeHeHus (anpobaumm) TeXHUYECKUX CpeAcTB M (MNU) HOBbIX TEXHOMNOIMMMNA,
OT/IMYHBIX OT NPeAyCMOTPEHHbIX MPOEKTHOM AOKYMeHTauuen, AOMYyCKaeTCs MpoBeAeHMe COrnacHo
YCTa@HOBNEHHbLIM TpebOoBaHUSAM OMbITHO-MPOMbIWNEHHbIX WUCMbITaHWA. o pe3ynbTataM MpoBeAeHUs
OMNbITHO-NPOMbILLMIEHHbIX WCMAbLITAHUA MNOCAEe WX 3aBeplleHMs MNOAroTaBAMBaeTCs COOTBETCTBYHOLLEe
3aK/loHeHWe Ccrneuuann3mpoBaHHON oOpraHmMsaumen C OLUEHKOMW BO3MOXHOCTU pacrnpocTpaHeHus
pe3ynbTaToB Ha 06bEeKT aKcnayaTtaumm C y4eTOM ero parioHUpOBaHUS.

51. Tlo pe3ynbTaTaM pacyeTa YCTOMUYMBOCTM 60OPTOB, YCTYNOB, OTKOCOB B [MPOEKTHOM
OOKYMEHTaLMn onpeaensieTcs wWupuHa 6epM, BbiCOTa YCTYMOB, Yr/ibl HAaK/IOHa YCTYMnoB, B TOM 4ucne
pabounx, u 60pTOB N YYACTKOB 6OPTOB Ha KOHEUYHOM U/UIM NMPOMEXYTOUYHOM KOHTYpE.

VI. MOHUTOPUHI YCTOMYMBOCTU BOPTOB M YCTYNOB KAPbEPOB,
PA3PE30B N OTKOCOB OTBAJ10B

52. B npouecce akcnnayatauuMm O6BEKTOB BeAeHUS OTKPbITbIX TFOpPHbIX paboT Ans
CBOEBPEMEHHOr0 BbISBIEHMS OMACHbIX 30H U MPOrHO3MPOBaHUA ONACHbIX CUTYaLMN AOKEH BECTUCh
KOMM/IEKC MapKLenaepCKnx, reoTeXHUYECKUX, TFUAPOreosiorM4ecknx W UHbIX HabnwoaeHuin,
AOCTaTo4YHbIX Ana obecneyeHMss HOPMAsbHOrO TEXHOJIOrMYecKoro uukna paboT, BK/IOYaOLWMM
BU3yallbHble U UHCTPYMEHTaNbHble HabnaeHnsa 3a yCTonumMBOCTbIO 60PTOB, YCTYNOB, OTKOCOB (Aanee
- MOHWUTOPWHI YCTONYMBOCTH).

Mameeﬁ,qepCKme MHCTPYMEHTAaJ1bHbIE HabnwogeHns B paMKax MOHWUTOPUHIa YCTOVILIMBOCTI/I
npoBoaAaTtcaA B nopdaKe, YCTaHOBJIEHHOM TMPOEKTOM MNpon3BoACTBa MapKLueMp,epCKmx pa60T,
yTBEPXAAEMbIM TEXHUNYECKUM PYKOBOAUTENIEM 3KCI'IJ'IyaTMDYPOLLLe171 opraHunsauunn.

53. TpeboBaHusa k coctaBy paboT MO MOHUTOPUHIY YCTOMYMBOCTM 6OpPTOB, YCTYrNOB, OTKOCOB
yCTaHoBneHbl B npunoxeHnn N 8 kK MNMpasunam.

54. BwusyanbHble HabnwogeHns 3a YCTOMUYMBOCTbO 60pPTOB, YCTYnoB, OTKOCOB [AOJIXXHbI
MpPoOBOAMTLCS He pexe OAHOro pasa B Mecsl cneumanuctamm reosorMyeckom M MapkKlienaepckown
cnyx6 (reonoro-mapkuwerngepckas cnyxb6a) M cneuMannuctaMm  rpynnbl MO MOHUTOPUHIY MU
3aKJ/4aloTcs B pukcaunmm Bcex NpuU3HaKoB HaunHalowmxcsa gedopmaunin 6o0ptos, YCTYNnoB, OTKOCOB,
reosIormMyecknx M ropHoOTEXHUYECKMX (haKTOpPOB, BAMSIOLUMX HA UX YCTOMUYMBOCTb. [Ans npoBeaeHus
HabnaeHNIA MOTYT NMpUBNEKATLCA CNeUnanM3npoBaHHbIE OpraHmM3aumu.

Pe3ynbTaTbl BM3yanbHOro HabnoAeHMs 3aHOCATCS B CNeUMasnbHbIA XYypHaa 0CMOTpPa COCTOSIHUSA
60pTOB, YCTYnoB, OTKOCOB M MOAMNWCLIBAOTCA /MLOM, NpousBeawmMm ocMoTp. O pesynbtatax
HabnwogeHun B ob6szaTtenbHOM  nopsake  MHPOpMUPYETCs  TEXHUYECKUN pyKoBoAUTENb
3KCNAyaTUPYHOLEN OpraHu3aunm.

55. WHCTpyMeHTasnbHble MapKliengepckne HabnwoaeHnss Ans BbISIBNEHMS 30H M YYaCTKOB
nposiBneHns gedopmaumii 60pToB, YCTYNOB, OTKOCOB AO/MKHbI 6biTb HayaTbl 4O Hayana A06blYHbIX
paboT B Kapbepe, pa3pe3e. [llepnoguyHOCTb HabAAEHMA B 3aBUCUMMOCTM OT daKTUYECKUX
rOPHO-reosIOrMYEeCKMX YC/IOBUIA Ha MeCTOPOXAEHWM YCTaHaB/IMBAETCS B MpPOeKTe Mpou3BOACTBaA
MapKwengepckmx pabot (HabnwpgaTtenbHOM CTaHUMW) W KOPPEKTUPYETCS MO Mepe pa3BuUTUS
AedopMauMOHHbIX MPOLECCOB MO Mepe OTPaboTKM MEeCTOPOXAEHUS U WUHTEHCUMBHOCTM MOHUXEHUS
paboT B Kapbepe, HO He MOXeT b6bITb MeHee 1 pasa B roga.

Mapkuwengepckne paboTbl, BK/AKOYAs WHCTPYMEHTAsIbHblE Mapklengepckme HabnoaeHus,
MPOBOAATCS MapKLenaepckon cnyxbon askcniyatTupylowen opraHmsauumm, nnbo npuBnekaemomn
cneumanmM3npoBaHHOM oOpraHusaumen, MUMerLwen JMUEH3MI0 Ha MPOU3BOACTBO MapKLUienaepcKmx
paborT.

56. Ha ocHOBaHWM pe3ynbTaTOB MOHUTOPUHra YCTOMYMBOCTM Ha YydyacTKax MpOsiB/IEHUS
AedopMaumii, npeBbllAWUX AONYCTUMbIE 3HAUYEHWS, TMEepecMaTpuMBalOTCA PEeXMM, COCTaB
MapKLLIENAEPCKNUX WMHCTPYMEHTaNbHbIX W WHbIX HabGMOAEHUI M OMpeaenstoTcs MeponpusTUs Mo
NPUBEAEHUIO BbISIBNIEHHbIX Y4YacTKOB B 6e30MacHOe COCTOSIHME, KOTOpble OTpa)kaloTcs B MaHe



pa3BUTUSA FTOPHbIX paboT Ha NpeacToALWMIA KaneHaapHbeln nepuo (npunoxenune N 8 k MNpasunam).

57. Ha o6bbekTax BeaeHWs OTKpPbITbIX TFOpHbIX pabotr II knacca onacHoCTM U nNpwu
KOMOMHUpOBaHHOW pa3paboTke MeCTOpPOXAEHUS IKCMyaTUpyoLWehn opraHuMsauuen cosfaeTcs
cneumanbHasa rpynna no MOHUTOPUHIY WU MPOrHO3Yy YyCToM4YMBOCTM 60PTOB, YCTYnoB, OTKOCOB. CocTas
rpynnbl U AO/MHKHOCTHblE 0683aHHOCTU YTBEPXKAAET TEXHUYECKUI PYKOBOAUTENb IKCMyaTUPYIOLLEN
opraHusauuu. HayudHble opraHmsaunu npuenekarTcsa K paboTe rpynnbl N0 peLIEHUIO TEXHUYECKOrO
PYKOBOAMTENS 3KCNyaTUPYIOLLENR OpraHmM3aumi.

CneumanbHas rpynna no MOHWUTOPWHTY W MPOrHO3Yy YCTOMWYMBOCTM 60PTOB, YCTYnoB, OTKOCOB
NpPoOBOAMT  aHaniM3  pe3yNbTaToB, MOJIYYEHHbIX B  MpOLECCe MOHUTOPUHIa  YCTOMYMBOCTU
(MapKwenaepckmx, reoTexHUYeCcKkuX, rUApoOreonorMyecknx U WHbIX HabnaeHwuin), usydaet
BblSIBIEHHbIE HAPYLUEHUS YCTOMUYMBOCTWN, YCTaHABAMBAET MPUYMHbI UX BO3HUMKHOBEHMUS, AaeT NPOrHo3
BO3HWKHOBEHWUSI OMACHbIX CUTyauui, OLEHKY puCKa pa3Butus pedopmMaumMii M BEPOSTHOCTU
HapyLeHUs1 yCcToiumBoCcTM 6GOpPTOB, YCTYMnoB, OTKOCOB, pa3pabaTtbiBaeT npoTuBoAedopMaunOHHbIE
MeponpusTUs.

58. MpOoAO/MKNTENBHOCTE MOHWUTOPUHIaA YCTOﬁ‘-IMBOCTM ApyCOB 0OTBaJIoOB MNnocjie OKOH4YaHUA €ero
OTCbINMKN ONPeEAENAETCA KNaCCOM CKnaanpyembIX nopog n CoCtodHneM oCHOBaHUA OoTBasia.

Ha oTtBanax, CCbOpMI/IpOBaHHbIX Ha HAaKJIOHHOM NpO4YHOM U/IN HAKJIOHHOM MHOIOJIETHEMEP3J10M, a
TakXe Ha cnabom OCHOBaHWN, MOHUTOPUHI YCTOI;’N-IMBOCTM AOJDKEH BbINOHATBCA A0 MNOJIHOIro
3aTyXaHn4d npoueccoB CABUXEHUA.

Ha oTBanax, ChOpMMPOBaHHbLIX CKafbHbIMKW MOPOAAMW HA FOPU3OHTANIBHOM TMPOYHOM WK
MHOrO/IETHEMEP3/IOM OCHOBAHWW, MOHUTOPUHI YCTOMYMBOCTM MOXET O6blTb MpekpalleH nocne
OKOHYaHWS OTCbIMKW, €CNN BENNYNHBI AedopMaLMii He NMpeBbIWaoT AOMYCTUMbIX 3HAYEHUN.

59. MNpn KOMBUHUpPOBaHHOM pa3paboTKe MEeCTOPOXAEHUW TMpU OpraHmM3auum MOHUTOPUHra
YCTOMUYMBOCTU AOJIKHbI MpeaycMaTpmBaTbCsa MeToAbl (Cnocobbl) M CcpeacTtBa KOHTPOAS Hannumsa u
COCTOSIHMA  CHOPMUPOBAHHBIX MNYCTOT M NOJMIOCTEM NOA3EMHOM 4acTu  oTpabaTbiBaemMoro
MEeCTOPOXKAEHUNS.

60. Mpu nukBuaaummn (KOHcepBauWM) 06bEKTa OTKPbITbIX FOPHbIX paboT cocTaB M OO6BEMBI
MOHUTOPUHIa YCTOMYMBOCTU ONpeaensatoTCcs NMPoeKToM Inkenaaunm (KoHcepsauumn) obbekTa.

61. O6buwee pykoBOACTBO M OTBETCTBEHHOCTb 3@ OpraHU3auul BbINOJHEHUS paboT no
MOHUTOPUHIY YCTOMYMBOCTM W OMEPATUBHOMY pELUEHMIO BOMPOCOB obecrneyeHns yCTOMYMBOCTHU
60opTOB, YCTYnoB, OTKOCOB BO3J/laratloTCad Ha TEXHWYECKOro pyKOBOAUTENS 3KCMayaTupytowen
opraHusauuu.

PyKkoBOACTBO M OTBETCTBEHHOCTb 3@ BbINOSIHEHNE PaboT MO MOHUTOPUHIY YCTOMYMBOCTN 6OPTOB,
YyCTynoB, OTKOCOB BO3/aratoTcs Ha pPYKOBOAUTENEN [e0s/IOrMYeckon, MapKLienaepckon ciyx6 wu
crneunanbHOM rpynnbl N0 MOHUTOPUHIY (MPW HaAMuMK) 3KCNyaTUPYOLWeEN opraHusaumMm B 4acTu mUx
KOMMNETEHUMN, @ B Cly4dassX MNpoBeAeHUst Takmx paboT Ha OCHOBaHMKM AOrOBOPOB MNogpsaa - Ha
TEXHMYECKOr0 PyKOBOAMUTENSA SKCMIyaTUPYHOLLIEA OpraHn3aunm.

VII. OUEHKA PUCKA PA3BUTUA OE®OPMALIUA N HAPYLUEHUA
YCTONYNBOCTUN BOPTOB U YCTYINOB, KAPBEPOB, PASPE30B
N OTKOCOB OTBAJ10OB

62. OpraHmnsaums, Begylwas akcnayataumio n nukemgaumio (KoHcepsBauuio) 06beKToOB OTKPbITbIX
ropHbix pabot II knacca onacHOCTM M Npu KOMBMHMPOBAHHOM pa3paboTke MeCToOpoXAEHUS, O0KHA
OCYLLECTBNATb OLEHKY W YyrnpaBsieHMe puCKamMu HapylleHus YCTOM4YMBOCTM uX 60pTOB, YCTYynoB,
OTKOCOB, pPa3BUTUS aBapUiHbIX CUTyauun, MUHMMMU3ALMW HEraTMBHbIX MNOCNeACTBMA OT pa3BuUTUSA
aedopmaumin, noTepu yCTtonunmBocTn 60pTOB, YCTYMNOB, OTKOCOB M MX JIOKaNbHbIX y4acTkoB (ganee -
OueHKa PUCKOB) B COOTBETCTBMM C npuioxeHmem N 9 k Mpaswunam. K oueHke pa3BuUTUS pucKa



aedopmaumin, HapylweHuss YCTOWMYMBOCTW, pa3paboTke MeponpusaTUiA MO YNpPaBEHUD pPUCKaMMU
AOMNycKaeTcs nMpuBAeYeHWe CneunasusnmpoBaHHbIX OpraHM3aumii No  pelleHMio  TexXHU4YecKoro
PYKOBOAMTENS SKCNyaTUPYIOLLEN opraHmn3sauumn.

OueHKa pUCKOB BbIMOJIHAETCA MPU MPOEKTUPOBaAHUM OOBLEKTOB BeAeHWUs TopHbiX paboT, a B
npouecce 3KcnjyaTauum KapbepoB, pa3pe3oB W OTBalOB - MNpW  MNpEBbIWEHMN KpUTepUeB
6e30MacHOCTKN, YCTaHOBJIEHHbIX MPOEKTHON AOKYMeHTauMel, BbisIBJIEHHbIX B MpoLecce MOHUTOPWUHra
ycTonuneoctm. OueHKa pUCKOB NMPOBOANTCS Ha OCHOBaHUWM KOJIMYECTBEHHOrO W/WMAN KadecTBEHHOro
aHanmM3a BEpOSITHOCTM BO3HMKHOBEHUS gedopMaumm U TSHXKECTU UX  NpPeanonoXmnTenbHbIX
nocneacTtBsui.

63. OueHKa 1 ynpaB/ieHMe pUCKaMn HapyLLIEHUS YCTOMUYMBOCTM BKIIOYAET:

nepeyvyeHb OoMnacCHbIX CbaKTOpOB, npmBoadalWnxX K BO3SHUKHOBEHUIO PUCKOB pa3BUTUA aBapVIVIHbIX
CMTyaLlMVI, CBA3aHHbIX C HApyLEeHUEM YCTOI\/’I‘-IMBOCTM 60pTOB, YCTYynoB, OTKOCOB;

pEeECTP BO3MOXHbIX PUCKOB HapyLeHnA YCTOI\/’ILIMBOCTM C pe3ynbTaTaMn UX OUEHKW,

MeponpuaTna B Ciydae npeBbIlLEHNUA YPOBHA PUCKA BO3MOXHOIO pa3BUTUA aBapunm U OLEHKY
pUCKa pa3BUTUA aBapun npun nx peannmsaunu,

oLeHKY 3(pPEeKTUBHOCTM MEPOMPUATUIN MO CHUXEHUIO PUCKOB.

64. OueHKa pucka n paspaboTka MepoOnNpUATUIA MO CHUXKEHMIO pUCKA HapYyLIEHUS YCTOMYMBOCTHU
COCTaBNATCA M OBHOBASAOTCA rpynnoi N0 MOHUTOPUHIY M MPOrHO3Y YCTOM4YMBOCTM H6OPTOB, YCTYNOB
M OTKOCOB, CO34AaHHOW M3 4yuCia CreuuanmncTtoB 3KCMyaTUpYoWen opraHm3aumm, C npuBevYeHneM
cneumanmcToB cyx6bl MPOM3BOACTBEHHOINO KOHTPOAA MK CneuMann3npoBaHHOM opraHmsaumen.

VIII. YIPABJIEHUE YCTOMYMNBOCTbIO YCTYNOB, BOPTOB KAPbLEPOB,
PA3PE30B N OTKOCOB OTBAJ1IOB

65. Ha ocHoBe KOHTpons 3a cobnogeHneM NpoeKTHbIX pelleHnin, pe3ynbTaToB MOHUTOPUHIA, a
ANna 06bEKTOB OTKPbITbIX FOPHbIX paboT II knacca ONacHOCTM M OLUEHKM reoMexaHM4yeCKUxX PUCKOB
pa3pabaTbiBalOTCS MeponpuaTMS MO  YyMNpaBfieHUIO YCTOMUMBOCTBIO, YCTynoB, OOpTOB Kapbepa,
pa3pe3a W OTKOCOB oTBasa (danee - MeponpusaTUs) B COOTBETCTBMM C npunoxeHmem N 10 K
HacTtosawmM lMpasunam.

66. 3HayeHUs BeMUMH AOMNYCTUMbIX U KPUTUYECKMX aedopmaumi 60pToB, YCTYNoOB, OTKOCOB,
FOPHbIX BbIPpaboTOK M OO6BEKTOB, PACMO/IOXKEHHbIX B 30HE BPEAHOr0 B/IMSIHUS TOPHbIX pa3paboTok, B
pe3ysibTaTe KOTOPbIX BO3MOXHbl BO3HMKHOBEHME Yrpo3bl MPUYMHEHUS Bpeaa >XXM3HU, 340POBbHO
rpaxpaH, Bpeda OKpYXallen cpeae, a TakXkKe Yrpo3bl Ype3BblYaWHbIX CUTyauM TEXHOMEHHOro
xapaktepa) (manee - kKputudecknme gedopmaumn), L[OMKHbI OblTb onNpeaeneHbl MNPOEKTHOMN
OOKYMEHTaUMEN N YTOUHATLCS B NpoLecce 3KCnyaTaunm ob6bekTa BeAeHUS OTKPbITbIX FOpHbIX paboT
B MPOEKTe Npon3BOACTBa MapKLengepckux pabor.

67. MNMpn obHapyXeHUU NPU3HAKOB HapyLUEHUS YCTOMUYMBOCTU WM KpPUTMYECKMX aedopMaumin
MeponpuaTMsa OO0J/DKHbl pa3pabaTbiBaTbCA AN KOHKPETHbLIX YC/NO0BWI, YTBEPXAATbCA TEXHUYECKUM
PYKOBOAMTENIEM 3KCMIyaTUPYHOLLEN OpraHM3aumMm U BKIOYATbCSA B MJ1aHbl Pa3BUTUS TOPHbIX paboT Ha
npeacTosiwmii KaneHgapHblii nepuoga.

FopHble paboTbl Ha 3TOM y4yacTKe AO/KHbl ObiTb MNpekpaweHbl A0 TMPUHATUS  Mep,
obecneumBarOLLMX YCTOMUMBOCTb MaccmBa. FOpHble paboTbl MOryT 6biTb BO306HOB/IEHbI C pa3peLlleHns
TEXHNYECKOro PyKOBOAWUTENSA IKCryaTUMpPYHOWeENn opraHusaumm no yTBEPXAEHHOMY MM MacnopTy,
npeaycmaTpusatolemMy Heobxoammble Mepbl 6€30NacHOCTH

68. [O/MKHOCTHOE MU0, OCYLWEeCTBAsWee KOHTPOJSIb 3@ BbINOJHEHWEM MeponpuUsaTUiA Mo
obecneueHuto YCTOMYMBOCTHU 6opToB, yCTYynoB, OTKOCOB, HasHayvaeTcs



OpraHM3aLUnoHHO-PaCNoPSANTENbHBIM IOKYMEHTOM PYKOBOAUTENS 3KCMyaTUPYIOLWEN opraHmsaumm ¢
YCTQHOB/IEHMEM MEPUOANYHOCTM MNpPEeAoCTaBNeHUs WHGOPMALMN TEXHUYECKOMY PYKOBOAUTESIO
3KCNNyaTUPYIOLLEN OpraHM3aLnu.

69. B nnaHe MeponpuATUIA MO JIOKanM3auuu U JMKBUAALUUM NOCNEeACTBUI aBapuii Ha OrnacHoM
NpPOM3BOZICTBEHHOM O6BLEKTE HEAPONONIb30BaHUSA AOMXKHbI 6biTb MPeAyCMOTPEHbl COOTBETCTBYIOLLNE
no3vmuum no obecrneyeHnto 6e30MacHOCTU MNPU BbISBIEHUM KPUTUUYECKUX 3Ha4vYeHun aedopmaumm
60pTOB, YCTyMnoB, OTKOCOB. Mepbl pearMpoBaHWsi MNepcoHana Ha HapyleHuMe YCTOMYMBOCTHM
3KCMyaTupylollas opraHuMsauus  yCTaHaB/MBAET  CaMOCTOATENIbHO WAM  C  MpUBJIEYEHUEM
cneuunanm3npoBaHHO opraHusaumn. MNpu BbISBIEHUU KPUTUYECKMX 3Ha4veHuit aedopmaumm 60pToB,
YCTYMOB, OTKOCOB A0/KHbI BbIMO/HATLCA MEPOMNPUATUSA MO CMACEHUIO NIOAEN U NUKBUAALMN aBapuu,
NnpeayCcMOTPEeHHbIE MO3ULIMAMKU MJlaHa MEpPonpuUATUMIA MO NoKanus3auuMm u NUMKBUAALUUKW MOCIEACTBUN
aBapuit.

70. MeponpusaTua no nokKanus3auMm W JIMKBUMAAUUK NOCNeACTBUIA OOpYLUEHWIA, CABUXEHUI
60pTOB, YCTYMNOB, OTKOCOB [OJIXHbl MPOBOAMTbLCA HAa OCHOBAHMW MpOeKTa npousBoAcTBa pabor,
YTBEPXAEHHOTO TEXHUYECKMM PYKOBOAUTENEM 3KCMyaTUpYIOLEH opraHu3auuu, W A0SXKHbl 6biTb
BKJ/IOUYEHbI B M/aH IMKBUAALMM aBapun.

71. BypoB3pbiBHble paboTbl B MacCcMBax CKasjibHbIX M MOMYCKaNbHbIX FOPHbIX MOpoA B6AU3U
npeaenbHoro KoHTypa 6opTa Kapbepa, paspe3a Heo6XxoAMMO BECTM C Y4YeTOM OrpaHUYeHui,
YCT@HOBJIEHHbIX MPOEKTOM 6YpPOB3PbIBHbIX PaboT.

72. B mMaccmBax AMCNEpCHbIX NOpoA, CKAOHHbIX K HabyXaHUIO WMNM  pa3MOKaHuio, npu
oTBanoobpazoBaHnUM A0/KeH ObiTb OpraHM3oBaH JApeHaXx, CTOK JAOXAEBbIX W TanbiX BO4 B
COOTBETCTBUM C TEXHUYECKMMM pEeLIeHUsIMW MpoekTa Ha OoTpaboTKy MeCTOPOXAEHUA UK
peKOMeHAauMsIMM, COrnacoBaHHbIMM C MNPOEKTHOM OpraHu3aumein, paspaboTaBlUen TMPOEKT Ha
0TpaboTKy MeCTOpOXAEHUS.

73. Mpu koMbMHMpoBaHHOW pa3paboTke onpeaeneHne npeaenbHbIX YyrioB 60pTOB Kapbepos,
pa3pe3oB M OTKOCOB OTBasIoB HEOH6XOAMMO OCYLLECTBASATL C YYETOM NMapaMeTpoB MOA3EMHbIX FOPHbIX
BbIpaboTOK Harpy3oK OT CTauMOHapHOro rOpHOTPaHCNOPTHOroO 06opyaoBaHMS.

74. MNpwn BbIbOpE aHANMUTUYECKNX CXEM pPacYeTOB YC/0BMI (opMMPOBaHUS, AeDOPMUPOBAHUS U
OLEHKN ycTonumBoCcTM 60OpTOB, YCTYNOB KapbepoB, pa3pe3oB, OTKOCOB OTBaNoOB, Ko3adpduunmeHToB
3anaca WMx YCTOMUYMBOCTWU, MNpu oueHKe (U3NKO-MeXaHMYeCKMX CBOMCTB MacCMBa rOpPHbIX MOPOA,
pUCKOB pa3BuTusa gedopmaumin U HapyLleHns yCTOMYMBOCTM BOpTOB, YCTYNOB KapbepoB, pa3pe3oB U
OTKOCOB OTBaNOB, a TakKXe nNpu NoArotoBke Meponpusatun (TpeboBaHuUn) MO YyNpaBfEHUIO
yCTONUMBOCTbIO 6OpPTOB, YCTYNoOB, OTKOCOB [OMYCKAE€TCsd MNPUMEHEHME METOAOB UMCJIEHHOro
MOOEMPOBAHMNS YCTOMUYMBOCTN BOPTOB, YCTYNOB KapbepoB, pa3pe3oB, OTKOCOB OTBa/IOB Ha OCHOBE
KOMMbIOTEPHbIX TEXHONOrMM, 3D YMCNEHHOro MoAENMPOBaHMS.

MpunoxeHue N 1

K ®epnepanbHbiM HOpMaM M Npasuiam

B 0611aCTM NpoMbILLIEHHOW 6e30NacHOCTH
"MpaBunna obecneyeHns yCTOMYMBOCTH

60pTOB M YCTYNOB KapbepoB, pa3pe3oB

M OTKOCOB OTBasnoB", yTBEPXKAEHHbIM MPUKA30M
denepanbHON CnyX6bl MO 3KONOrMYECKOMY,
TEXHONOMMYEeCKOMY M aTOMHOMY Haa30py

or"_ " 2020 r. N ___

MHXXEHEPHO-TEOJTIOT'MYECKOE U3YYEHUE



M PANOHUPOBAHWE MACCUBA FOPHbIX MOPOA MECTOPOXXAEHUSA

1. MopoAbl U pyAbl MECTOPOXAEHUN AENATCA Ha KacCbl MO MPOYHOCTU CTPYKTYPHbIX TUMNOB
(tabnuua 1). [Ana Kaxaoro knacca nopoj onpeaenserca Habop xapaktepuctuk (Tabnuua 2).

Ta6bnuua 1 - Knaccbl ropHbiXx NOpoA B 3aBUCUMMOCTM OT MPOYHOCTU CTPYKTYPHbIX
cBa3en



Knacc nopoa | OnucaHne nopon XapakTrepuctunka MpoyHOCTHbIE | DU3nyeckue Cnoco6
CBOWCTBA CBOWCTBA pa3paboTku
CnaboTpelwiunHoBaTble
peLl ! MnoTHOCTb
cnabo
HeBbiBeTpenble n 6onee 2,65
BblBETPUBaAEMble, He 3
cnabosbiBeTpenbie r/cm>,
HabyxatoT, B 6opTax | ConpoTuBEHMU
N3BEPXEHHbIE U MOpUCTOCTb
KapbepoB He 0 CKaTuio
MeTamopduyeckue 0onn PaspabaTbiBa
HabnogatoTca 6onee 50
IA. Mpo4Hble | nopoabl, Kpenkue npoueHTa toTCA
naacrTunyeckme MMa, pa3spbiBY
CcKanbHble oCafouHble: CkopocCTb B3pPbIBHbIM
aedopmaumun. 6onee 3 MMa.
KBapueBble pacnpocTpaHe | cnocobom.
XapakTepHa KpenocTb fip >
necyaHwukm, . HUN
@HM30TpONMSA CBOICTB 8.
N3BECTHSKM, MPOAOJIbHbIX
B YC/OBUSX
KOHr/ioMeparbl BOSIH Vp 6onee
€CTeCTBEeHHOro
4,0 kM/c.
3aneraHus
N3BepXeHHble 1
MeTamopdunyeckmne
nopoabl
oAb, TpelwmHoBaTble, MNoTHOCTb
OCafo4Hble:
MHTEHCUBHO 2,20 - 2,65
rMUHUCTbIE U Conpotuenenu 3
BbIBETPUBAIOTCS, HE r/cm?,
necyYaHo-rIMHUCTDI o okatuio 8 - PaspabaTbiBa
HabyxaloT, He MopuUCTOCTb A0
€ cnaHupbl, 50 MMa, o HoTCS
IB. pa3MoKaloT, He 15%.
rMUHUCTbIE U ConpoTtuenenu MexaHu4yecku
MonyckanbHbI NAACTUYHbI. CkopocTb
N3BECTKOBUCTbIE e paspbiBy 2 - MU "
e XapakTepHa pacnpocTpaHe
rnecyaHuKn, o 3 MMa. B3PbIBHbIMU
aHM30TPONMSA CBOMCTB HUSA
aprmnnutsbl, KpenocTb fyp = cnocobamu.
B YC/I0BUSAX MpoOAOSIbHbIX
aneBponuThI, 4 - 8.
€CTeCTBEeHHOro BOJIH V, 0T 2,0
Meprenu,
3aneraHus. no 4,0 km/c.
N3BECTKOBUCTbIE
KOHraomeparsbl,
6pekuunmn, yrnm
CuenneHnune MAoTHOCTb
MUHMMaNbHO 1,40 - 1,90 |Pa3pabaTbiBa
ITA. KaMeHucTble 1 3
Mopoasl unm r/cm’, roTCS
AuncnepcHble webeHouHble
nedbopMmnpyroTcs MOSIHOCTbIO | MOPUCTOCTb 25 | MEXaHMYeCcKHn
pbiX/ble HaKoneHus, o
nnacTuyecku. OTCYTCTBYET, - 40%. M U pYYHbIM
HecBsA3HblE rane4vyHuKn, neckm
KpenocTtb fip < CkopocTb cnocobamm
2, OKMMaeMbl. | pacnpocTpaHe




HUs
MPOAOJIbHbIX
BonH 0,2 -1,8

KM/C.

NMNOoTHOCTbL OT

CunbHOBbIBETpPENbI 1,10 - 2,10
€ WU MOJSIHOCTbIO r/cm?,
e3UHTerpnmpoBaHH MOPUCTOCTb OT
A PVp lMpoyHOCTb P o
ble U3BepXXeHHble 20 - 80%,
HabyxatoT, 3aBUCUT OT
" BNAXHOCTb OT | Pa3pabaTbiBa
IIB. pa3sMokKatoT, BNAXXHOCTUN U o
MeTaMmopduyeckue 10 - 80%. toTCs
AncnepcHble NAacTUYHBI, MAOTHOCTU, HO
, Bce CkopocTb MexaHu4ecku
MArkune WHTEHCUBHO BCcerga MeHee
pa3HOBUAHOCTHU pacnpocTpaHe | M U pYYHbIM
CBA3HbIE BbIBETPUBAIOTCA U 8 MMNa
rNVH, Cyrnecu u HUSA cnocobamm
ocbinarTCcA KpenocTb fip <
CYFIMHKU, Men, 2 MPOAOSIbHbIX
MOpEHHble U ) BOJIH
AentoBuasbHble U3MeHgeTca oT
OTNOXEHUS 0,3 002,2
KM/C.
Mopoabl ocoboro B
ITI. FopHble Nopoabl XapakTepusyeTcs cneundmnyeckmmm
CoCTaBa, " 3aBUCUMOCTH
CneundunyHbl CBOMNCTBaMM, TPebYIOT cneumanbHbIX METOLOB o
COCTOSAHMSA U < o OT CBOWCTB
e o uccneaoBaHMm M MHANBUAYANIbHOW OLLEHKMN
CBOWCTB rnopoa




Tabnuua 2 - lNepeyeHb XapaKTEPUCTUK FOpPHbIX MOpPOA, yCTaHaB/IMBaeMbiX B Xxoje
MHXXEHEPHO-TreoJIOrMYeCcKnX uccneaoBaHum

Knacc nopoa MepeyeHb XapakTepucTmK
CkanbHble nopoabl |FeHeanc  nopoa,  naowagb  pacnpocTpPaHEHWs,  MOLLHOCTb,
(knacc IA) netporpacdmnyeckmii  coctaB nopos, CTPYKTYPHO-TEKTOHWYECKME
0CO6EHHOCTH MaccuBa, XapakTep 3aneraHus cnoes

(ropv3oHTanbHbIN, HAaKMOHHBIA UNW KPpYTONaAaoLWwmin), NPOYHOCTHbIE
XapaKTepucTmkn nopos (MPOYHOCTb Ha ©XKaTue, pacTsXKeHue,
cuenneHue, Yyron BHYTPEHHEro TpeHusl) WU MNOBEPXHOCTEN
ocnabnexHunsa, pedopMauMOHHbIE CBOWCTBa MNOpPOA, MNOTHOCTbL B
YCNOBUAX eCTeCTBEHHOro 3aneraHus

MonyckanbHble FeHesnc nopoa, nJjowadb WX pPacCnpoCTPaHEHUsi, MOLIHOCTb,
nopoabl (Knacc neTporpadunyecknii cocTas, CTPYKTYPHO-TEKTOHUYECKUNE
IB) 0CO6EeHHOCTH MaccuBa, XapakTep 3aneraHus cnoes

(ropu3oHTanbHbINA, HaKMOHHbLIA WAW KpyTOonajawowurin), MAOTHOCTb
nopoAa B YCNOBUAX eCTEeCTBEHHOro 3aferaHus, nIOTHOCTb CKefeTa,
NOpUCTOCTb, ecTecTBeHHas BNIAXHOCTb, NPOYHOCTHbIE
XapaKTepucTmkn nopos (MPOYHOCTb Ha ©kKaTue, pacTsXKeHue,
cuenneHue, Yyron  BHYTPEHHEro TpeHusl) U MOBEPXHOCTEN
ocnabneHus, Hanuuue FMUHUCTBIX ~ CNoeB U npocrnoes,
NPUYPOYEHHOCTb K  30HaM  HapyweHuhd  WU/MamM  KapCTOBbIM

obpasoBaHuaM
AncnepcHble FeHe3nc  nopoa; naowanab  pacrnpocTpaHeHus; MOLLHOCTb;
nopoabl (knacc nuTonormyeckume 0cob6eHHOoCTH; Xapakrep 3aneraHus
II): (ropmn3oHTanbHbIN WAN HAaKNOHHbLIN); XapaKTep 3ajieraHumsl CroeB

(ropn3oHTanbHbIA, HAKNOHHbIA UK KpyTonagalwLwmnin), MMHepasbHas
NJOTHOCTb, MNJIOTHOCTb MOPOA B YC/IOBUAX €CTECTBEHHOIO 3aneraHus,
NJOTHOCTb CKeneTa, TMOPUCTOCTb, €CTeCTBEHHasl  BJIAXHOCTb,
cuensieHne, Yroa BHYTPEHHEro TpPEeHWUs, rpaHyNoOMeTpuYecKui
COCTaB; Hannyme rMUHUCTbIX C/I0EB U MPOCNOEB, MPUYPOYEHHOCTb K
30HaM HapyweHUn W/unn KapcToBbiX 06pa3oBaHWI, ANS CBA3HbIX
nopog - HabyxaemMoCTb, MPOCAAOYHOCTb, YMCNO MNAACTUYHOCTU W
nokasarteslb KOHCUCTEHUNMU

ans TeMmnepaTypHbIi  peXuUM MNOpoA, rpaHuUbl KPUOFEHHOM  30HblI,
MHOrosieTHeEMep3n |rnybuHa CEe30HHOro OTTaMBaHUSA WM MNPOMEP3aHus, KOHTYpbl W
bIX FTOPHbLIX MopoA|rnybuHa  pacnpoCTpPaHEeHUs  TalIMKOB, XapaKTep  M3MEHEeHus
(knacc III) | dmM3nyecko-MexaHM4YeCcKnx CBOMCTB NOPOA Npu oTTanBaHum

OOMOJIHUTENBHO
yCTaHaBNMBaoTCS

2. CocrtaB, 06beM W METOAMKA WHXEHEPHO-TeosIorMUYEeCcKNX WCCeoBaHUi onpeaensiercs
NPOEKTHON OpraHu3auuen M 3aBUCAT OT CTaaAMU U3YUYEHHOCTU U OCBOEHUS MECTOPOXAEHUS, CTEMEHU
CNOXHOCTU €ro WMHXEHEPHO-TreosIorMYeckoro CTPOeHusl. Pe3ynbTaTbl MHXEHEPHO-reosI0rMyeckmx
nccneooBaHWM  OOMKHbI  obecneumBaTb  MoflydyeHMe  MHdOpMauuMM AN peweHus  3aaad
COOTBETCTBYIOLLEN CTaAUN OCBOEHUS MECTOPOXAEHUS.

3. Ha nouMCKOBOM W OLEHOYHbIX CTagMsaAX reosioropaseBefoydHbix paboT ycTaHaBMBaEeTCs
XapaKTEPUCTUKA WHXXEHEPHO-reosIorMyecknx YCNoBUIA palioHa, OCHOBbIBasICb Ha pe3yfbraTtax
reosioro-CbeMOUHbIX paboT, reopmanyecknx nccregoBaHuin, aHanusa ycioBuidi pamoHa nccneaoBaHui



N XapaKTePUCTUK aHaNOornm4yHbIX MeCTOpO)KLI,eHMﬁ.

4. Ha craguu petanbHOW pasBefKM MeCTOpPOXAEeHUN (TeXHUKO-3KOHOMM4Yeckoe o6oCHOBaHue
NOCTOSAHHbIX KOHAMUMIA (panee - T30)) MHXEeHEepHO-reosiorMyeckne yCcnoBms AO/MKHbI 6biTb U3Y4YeHbI
C JeTanbHOCTbO, obecneumBalowen MNOSyYEHUE WCXOAHbIX AAHHbIX ANS COCTaB/eHUs MpoekTa
pa3paboTkn MecTtopoxaeHus. NHXeHepHO-reonormyeckne UccnefoBaHuMsa AOMKHbI OXBaTbiBaTb 30HY
OpyAeHeHUs 1 BMeLlatoLwmMX nopoa,.

KonnyecTtso MHXEHEPHO-reoI0rM4eckmnxX CKBaXXmMH AOJIKHO COCTaBNATb:
Ana NpocCTbIX YCJ'IOBVIVI - He MeHee 8% oT obuero KonmM4yecrea reonoropasBeaoyHblX CKBa>XuH,

AN YCNOBWI  CpegHen  CNoXHOCTM - He MeHee 12% oT obuero KonvyecTsa
reonoropasBefoyHbIX CKBaXWH;

Ana CNOXHbIX ycnosvnh - He MeHee 15% oT obuiero KonnyecTea reosioropa3BegoyHbIX CKBa>XuH.

Ha ctaguu getanbHol pasBeakn mMectopoxaeHuii (T30 NOCTOSAHHbIX KOHAWUMIA) AONOHUTENbHO
NHXXEHEPHO-reolorMyeckne CKBaXkuHbl 6YpsST Ha NoTeHUManbHO HE6MAronpuUsSTHbIX MO YCTOMYUBOCTU
yyacTkax. Ha Hauboniee CrOXHbIX MO WHXEHEPHO-reosIorMYeckMM YC/I0BUSAM  MECTOPOXAEHMUAX
NPOBOASTCS AOMNOSHUTESNIbHbIE UCCNIeA0BaHUS MO pa3paboTaHHbIM MporpaMMmam.

JonyckaeTca coBMeLLaTb MHXEHEPHO-reoslIornyeckmue CKBaXXmHbl C reosioropassefoyHbIMU.

Mpy HanMumMmM OBHAXEHUIA CKalbHbIX MOPOA AOMOJIHUTENIbHO MPOM3BOAUTCS U3y4deHue
rnapaMeTpoB €eCTEeCTBEHHOW TpeWwmnHOBATOCTN (KOIMYECTBO W OPUEHTUPOBKA OCHOBHbIX CUCTEM
TPELNH, UX TyCTOTa, NPOTSXKEHHOCTb).

5. Mo pe3ynbTaTaM WHXEHEPHO-reosIorMYEeCcKnX WUCCNeAoBaHUMi Ha CTaauMm MNpPOeKTUPOBaHUS
AOJIKHbI 6bITb MOSTyYeEHbI:

XapaKTepPUCTUKN MNpUpoaHO-reorpadmMyecknx yCrnoBUNA, reosIorMYeckoro CTPOeHusl, TEKTOHWKMU
panoHa N MecTopoOXAeHUs ;

WHXXEHEPHO-reoorMyeckne XapakTepucTmku paloHa M MecTopoxaeHums (pacnpoCTPaHEHHOCTb
OCHOBHbIX NMeTporpaunyecknx TMNOB NOPOA U PYA, TUM KOHTAKTOB, KOJIMYECTBEHHbIE XapaKTePUCTUKM
TPELWWHOBATOCTN, PacCC/iOeHUsl, aHW3O0TPOMNMM NOopoA, 30H W  MOBEPXHOCTEH ocnabneHus,
HaMpsXXeHHOro COCTosAHUSA, PU3MKO-MeXaHNYeCKnX CBOMUCTB Nopoa);

AN paliOHOB PpacrnpoCTPaHEHUS MHOMOSIETHEMEP3/bIX TOPHbIX MOPOA - XapaKTepPUCTUKMK
KPUOreHHOCTU MacCMBa, SbAUCTOCTM W TemnepaTypbl, TOMLWWHbI C/IOS CE30HHOr0 MpoMep3aHus,
XapaKTEPUCTUKN MHXXEHEPHO-TreoKPNOIorM4yecknx npoLeccos;

NMPOrHO3Hasi OLEHKa BO3MOXHbIX WM3MEHEHUI WHXXEHEPHO-FeosIorMYecknx YCIoBUA NPUPOAHON
cpeabl U BO3HUKHOBEHUSI HEBNAronpUATHbIX UHXEHEPHO-TE0NOrMYEeCKUX SIBIEHNI Ha MEeCTOPOXAEHNM
N NpuierawLLein TeppuTopun ropHoro oTBoAa.

6. B cnyyae nepecMoTpa MNpeayCMOTPEHHbIX MPOEKTOM MacwTaboB M TexHosorum Aobbium,
crnoco6os BCKPbITUS n OCYLLEHMS MECTOPOXAEHMS npoBoAUTCS [ONOJTHUTENbHOE
MHXXEHEPHO-TreoslorMyeckoe ero uaydeHume. Ha 3KCniyaTMpyeMbiX MECTOPOXAEHUSIX YTOYHSIOTCS
HEeAOCTaTOYHO M3YUYEHHbIE WHXEHEPHO-reosormyeckne ycnoBust (naHroe, rny60KMX TOpPU3OHTOB,
060CO6MEHHbIX PYyAHbIX Ten. [N NOBbIWEHUA [AOCTOBEPHOCTU TMPOrHO3HbIX OLEHOK YC/OBUIA
3KCM/yaTauunm U3yYaeMblX YYaCTKOB WCMOMb3YKOTCA [AaHHble, TMOSydYeHHble TMpu pa3paboTke
OCBOEHHOW 4YacTN MECTOPOXAEHUS.

7. Ha 3Tane TexHMYEcKoro nepeBOOPYXEHMS M 3IKCMyaTauuum MecTopoXxaeHus (ctagus
SKCM/yaTauMOHHON pa3Bedkn) B XOAEe MHXEHEpPHO-reosIorMuyeckux WUccnenoBaHuii  YTOYHSIOTCS



NMPOYHOCTHbIE, IehOPMALIMOHHBIE N MNJIOTHOCTHbIE CBOMCTBA NOPOoA M MaccuBa, napamMeTpbl NPUPOAHON
N TEXHOrEHHOW TPELLUMHOBATOCTH.

8. |/|3yl-IeHVIe (bVIBVIKO-MexaHVILIeCKMX CBOWCTB BbIMOJIHAETCA Ha OCHOBE na60paToprlx n
NoNeBbIX UCMbITAHMNA rOpHbIX nopoa.

N3yuyeHune CTpYKTYpbl MacCuUBa CKaslbHbIX NOPOA BbINO/IHAETCA Ha OCHOBeE:

NOKYMEHTMPOBaHUS OPUEHTUPOBAHHOIO KepHa nopoa (npu BbiXxode KepHa He MeHee 80%) nnu
CTEHOK CKBaXWH;

reosoro-CTpyKTYpPHOM CbeMKN OBHaXKeHWA.

9. Ha crtagum npe,qBapMTeanoM W AeTanbHoM pa3BeaAKMN MECTOpOXAEHUA AO0NYCKaAETCA OLUEHKa
MPOTSXXEHHOCTU TpewuH KOCBEHHbIMW MeTodaMW. Ha cTaamm 3KcnsyaTauum  MecToOpOoXAeHUS
MPOTAXEHHOCTb TPELWWH A0J/1XKHa 6bITb YTOYHEHA B X04€ KapTunpoBaHuA.

10. Ha cragum npeaBapMTeanoﬁ N AeTanbHOM pa3BeEAKN MECTOPOXAEHUA AOANd onpeaeneHud
MPOYHOCTHbIX CBOWCTB TPELWNH NCNOJIb3YHOTCA na6opaTopr|e ucnbolTaHMA. Ha ctagmu akcnayartauuu,
npn Haanydnm ,qed)opMauMﬁ Ha YyCTtynaX, AaHHblE MO MNPOYHOCTHbIM CBOMCTBaM TPEWNH YTOYHAKOTCA
06paTHbIMM pacyeTamu.

11. Mo Mepe NOCTaHOBKW YCTYMOB Ha NpeAesfibHbli KOHTYP, @ TakXe npu NpUBIMKEHUN K HEMY
Ha pacctosiHne 100 M U MeHee [O/MKHO OCYLUECTBISTbCS Fe0SIoro-CTPYKTYPHOE M3y4YeHue MaccuBa
CKaNbHbIX FOPHbIX MOPOA C ONMUCAHMEM MPOU3OLIEALNX N MPOrHO30M BO3MOXHbIX AedopMaLnii.

12. B xoge reonoro-CTpyKTYpHOro  u3ydyeHus  (KapTMpoBaHWA)  3KCMayaTUpPYeMOro
MeCTOpPOXXAEHUS A0/KHbI BbITb YCTaHOBNEHbI €r0 reosiI0ro-CTPYKTYpPHble 0COBEHHOCTN, OPUEHTUPOBKA
OCHOBHbIX CWUCTEM TpELWMH, BbISIBJIEHbl TUMbl MOTEHUMANbHbIX AedopMaumMin U yCNoBUS  UX
BO3HWKHOBEHMS, OTO6paHbl o06pa3ubl nopoad Ana  (PU3MKO-MEXAHWYECKUMX  WUCMbITaHUA U
neTporpado-MnHepanormyecknx nccneaoBaHmm.

13. Mpu KapTUpoBaHMK OBHAXXEHWUI CKasibHbIX MOPOA ornpeAeneHme XxapakTepUCTUK 3N1EMEHTOB
3aneraHus nosepxHocten ocnabneHns (asuMytTa W yrna nNageHusl) OCYLWECTBASeTCS C MNOMOLbIO
roOpHOro Komnaca, a B c/y4ae, ecim Maccue obnagaeT MarHUTHbIMKU CBOMCTBaAMMU, - COSTHEYHOIO UM
rMpPOCKOMNMYECKOro KoMmmnacoB. [lonyckaeTcs onpegeneHve napamMeTpoB 3aseraHuMsi NOBEpPXHOCTEWN
ocnabneHns Ha ocHoBe 06paboTkM pe3ynbTaToB (OTOrPaMMETPUM, NA3EPHOr0 CKaHMPOBAHUS WU
APYrMMKM MeToAaMu ANCTAHLUMOHHOM CbEMKM.

14. Pe3ynbTaTbl MacCCOBbIX 3aMepoB noanexar craTtuctmyeckon obpaboTke C MNoCTpOeHMeM
KPYroBbIX AuMarpamm TpeWMHOBATOCTU. [loCTpoeHue AunarpamMMm TPeLUMHOBATOCTU AOMyCKaeTcs
BbINOJIHATL C MPUMEHEHNEM MPOrPaMMHOro obecneyeHus.

15. Mo pe3ynbTaTaM KapTMPOBaHMUS COCTABAAETCA CBOAHbLIA M€OSI0ro-CTPYKTYPHbIM niaH u/wnm
ob6beMHas undposas Moaen..

16. OueHKa pacnpoCTpaHEHMS CTPYKTYPHbIX S/IEMEHTOB Ha HMKE- N BbILLENEXALUNE FOPU3OHTI
BbIMO/MIHAETCA Ha OCHOBE TPACCMpPOBAHWS C/eAOB WX MepeceyeHuss C MOBEPXHOCTbIO Kapbepa,
pa3spesa.

17. Mpwn reonoro-cTpykKTyYpHOM KapTMPOBaHWUM SKCNAyaTUPYEMbIX MeCTOpOXAeHWn Heobxoanmmo
BbIMOSIHATb pPaHXMpOBaHMe TPELIMHOBATOCTM, a TakKXe paloHMpOBaHME MaccMBa rFOPHbIX MOpoA Mo
cTerneHun TpewmnHosaTocTn (6N10YHOCTM) B COOTBETCTBUM C Tabnnuamm 3 u 4.

Tabnuua 3 - Wepapxmueckme ypOBHM MNOBEPXHOCTEN CTPYKTYPHOro ocnabneHus
(pa3pbiBHbIX HAPYLUEHNIN)



PaHr (nopsaok) MOLHOCTb 30HbI MpOTSHKEHHOCTb MacwTtab
pa3/sioMOB, TPeLUnH apobneHuns pasnoma HapyleHuns KapTbl
AW WKWUpPUHa TPeLmH
E)?BQEITII:LIIepi:La ) COTHM M TbICAYM METPOB COTHM 1 ThiCAUM 1:2500000
Y - P KWNOMETPOB 1:1000000
npaBwn0, CEMCMOreHHbIe
Pasnoma II paHra - [ecsaTKN n COTHU [ecaTkn n coTHu 1:500000
rny6buHHbIE, YaCTUYHO )
L MEeTpOB KWUJIOMETPOB 1:200000
CeNCMOreHHble
MeTpbl U fecaTku KunomeTpbl 1 gecatkm | 1:200000
Pasnome 111 para METpOB KWUIOMETPOB 1:100000
Pasnombl IV paHra [ecsaTkn n coTHn COTHM 1 TbiCAYM 1:50000
CaHTUMETPOB METpOB
KpynHble TpewmnHbl V 1:25000
paHra Ceblwe 20 MM Ceblwe 10 M 1:10000
CpeaHue TpewmHbl VI ) ) 1:5000
paHra 10 - 20 mm 1-10m 1:2000
Menkue TpewmnHbl VII 2-10 MM Mehee 1 M _
paHra
ToHkue TpewmnHbl VIII 1-2 MM Mehee 1 M _
paHra
JlokanbHble TpewmnHbl IX
paHra - BHyTpuW NjacTos, MeHee 1 MM MeHee 1 M -
cnoes, NOPoAHbIX 610KOB

Ta6bnuua 4 - Knaccudpumkauums MacCMBOB FOpHbIX MOpoa MO TPEWMHOBATOCTU M
coAep)>KaHUI0 KPYMNHbIX OTAEeNIbHOCTEN

Kateropu CreneHb Yucno tpewmH | CpegHumn CopepxaHue, % B
s nopoapl TPEeLWHOBATOCTH Ha 1 M INHUN, pa3Mep | MaccumBe OTAESIbHOCTEN
no (6niouHOCTK) MaccmBa | NepeceKkalowen | oTAEbHOC pa3MepoMm, MM
TpewmHo HanbonbLlee nx Ten, M
BaTOCTU uncno (Moaynb
TpewnHoBaToCT
n) 300 700 1000
MpakTnyecku
I MOHONWTHBIC Menee 0,65 |Bonee 1,5 100 | 100 | 100
(MCKMUYNTENBLHO

KpynHO6M04YHbIE)

ManoTpewuHoBaTble

11 (BecbMa 1-0,65 1,0-1,5| 100 ??)0_ i(())O_
KPYMNHO6104UHbIE)
1 | CPeAHeTpewHoBaTb! 1-32 05-10| 72- [30-80]5-40

e 100




CunbHo 10 -
v TpewmuHoBaTble 2-10 0,1-0,5 70 30 5
(cpeaHebnouyHble)

YpesBblvanHo bnusko
\Y TpelinHoBaTble 10 0.1 10 eK HeT
(MenkobnoyHbIe) HY 10

18. NHxxeHepHO-reonornyeckoe nlydyeHme MaccmBa ropHbiX NOpoa BbIMNOJIHAETCS Ha OCHOBAHWUU
nporpaMmmbl, pa3paboTaHHOM 3KCNyaTUPYHOLWENA U/MnuM cneunanusnpoBaHHOM oOpraHusaumen B
COOTBETCTBMWU C TEXHUYECKNM 3a4aHMEM, KOTOPas AOJ/HKHA CoAepXKaTb:

BUAbl U METOAbl MHXEHEPHO-reONOrMUYeckoro U3y4yeHusi, KOTOopble AO/KHbl COOTBETCTBOBATb
LensaM U CTaauu UccnenoBaHuia;

06beM BypeHns N HazHAYEHMNE KaXK0N CKBAXWUHbI;
BUAbl UCCNEAOBaHUIA B CTBOJIE CKBaXMWHbI, BK/toUYasa reodusnyeckme;

cnocob OPUEHTUNPOBAHUNA KEPHA W/IN CbEMKU CTEHOK CKBaAXWH, a TaKXe METOoAbl onpeaeneHud
NCKPUBNEHUNA CTBOJIA CKBa>XuHbl,

MEeTOANKY AOKYMEHTMPOBAHUS KepHa, BKJIOYatloLyto ero doTtorpadurpoBaHue;
KOJIMYECTBO W y4acTku oTbopa 06pasuoB Ansl onpeaeneHns husnko-MexaHM4ecknx CBOMCTB;
COCTaB r'MApOreosIorMyecknx nccneaoBaHum;

naaH 1M reosiorMyeckmne paspesbl C BU3yanamMsaumelnt CTBOJIOB CKBaXXMH M NpeanofiaraeMbiX rpaHuL
nepeceyeHnst pa3pbiBHbIX HapYLEHWI, FreoIorMYecknX KOHTaKTOB;

MEpOMnpUATUA MO KOHTPON KayecTBa OypeHusi, MOBbIWEHWUIO BbIXxoAa KepHa W ero
[OKYMEHTUPOBaHUS;

cocTtaB 1 MeToAbl NabopaTopHbIX UCMbITAHWUIA;

TpeboBaHMsA K OTYETY O NMpoBeaeHHbIX paboTax.

19. Pe3ynbTaTbl reo@manyecknx MCCrenoBaHUM, BbINOJIHEHHbLIX B WMHXEHEPHO-reosI0rMyeckmnx
CKBa)XWHax, [AO/DKHbl ObITb  COMOCTaBfIEHbl C  WHXEHEPHO-TreosIorM4YeckMMM  MokKasaTesnsiMu,

MONyYE€HHbIMU NpPU AOKYMEHTMPOBAHUN KEPHA COOTBETCTBYIOLLEN CKBAXMUHbI.

20. PaboTtbl (CckBa)uHbl), NpoBOAUMbIE (MCMNO/b3YEMbIE) B WCCAEA0BAHUAX AOKYMEHTUPYIOT.
JokymeHTaums paboT (CKBaXXMH) BKJIOYAET:

nacnopT CKBa>XWMHbI,

aKT O 3aJI0OXXEHUN CKBaXXWMHbI,

aKTbl O NpoBeAEeHNN KOHTPOJIbHbIX 3aMepPoOB KOOPAMUHAT YCTbA CKBAXWH,
aKT MHKJTIMHOMETPUH,

reosioro-TexHn4yecKkum Hapaa C NPOEKTHbLIMU U CbaKTVI‘-IeCKVIMVI AaHHbIMU,

6ypOBOI XypHas, 3aroJIHAEMbIA Ha KaXKAYyl OTAENbHY CKBaXXWHY;



XYypHan AOKYMEHTauUuMn KEPHa,
YpOBEHb NOA3EMHbLIX BOJ Ha MOMEHT 3aKpbITUA CKBaXXWHbI;
dKTbl O JIMKBUAAUNN CKBaXWUH.

21. Mpn OOKyMeHTauMWm KepHa HeobxoaAMMO BbIAENSATb eCTeCTBEHHble TPEWUHbI OT
MeXaHNYECKNX Ha OCHOBE XapaKTEPHbIX UX MPU3HAKOB.

22. W3 cratuctnyeckon o06paboTkm  umcKa4yaeTcs 30Ha ApobneHus, obycnosneHHas
HapyLeHNsaIMM TEXHONOrnM bypeHuns.

23. UccneposaHuns KEPHa AOKYMEHTUPYKOT C MHTEPBAJ/IOM HE 6onee 3 MeTpoB. 1o pe3ynbTatam
nccnegoBaHMin AOMKHO 6bITb npeacrtaB/eHoO CBeAEeHUN He MeHee:

WHTepBan B3aTna Npob (M);
BbIX0A KepHa, %;

onncaHmne nopoa: TuUN, UBET, COCTaB, CTPYKTypa, BTOpU4YHbIE WU3MEHEHWUA, CJIONCTOCTD,
CnaHuUeBATOCTb,

MOpPdOSIOrnt0, reHesuc;

3anoSIHUTENb TPELLNH, ero cocTtaB, MOLLHOCTb;
MOAY/ b TPELWMHOBATOCTN, TP./M;

KayecTBo MaccmBa ropHbix nopoa (RQD, %).

24. [OKYMEHTUpPOBAHWE CTPYKTYPbl OPMEHTUPOBAHHOINO KepHa CKBaXWH BbINOJIHAETCA Ans
KaXkaoW NJoCKOCTU ocnabneHns n AomKHO coaepxaTb:

rnybuHy naockocTn ocnabnenus, m;

TUN HapylweHus;

yron K OCu KepHa, rpaa.;

yron oT IMHUN OPUEHTUPOBAHUSA, TPaa.;

XapaKTEPUCTMKN LLEPOXOBATOCTH;

TUN 3aN0JIHUTENS TPELUMH N ero XapakKTepucTuka.

25. KonunuyectBo oTbupaembix nNpob6 w3 KepHa onpeaensderca 3ajadyaMu  WCCNeaoBaHui,
HEOAHOPOAHOCTbIO MeTporpadmyeckoro cocraBa W CBOWCTB Mopod W AO/IKHO 6biTb 060CHOBaHO B
MporpaMMe WHXEHEPHO-reoNIormMyecknx wunccnenosaHun. Pasmep npobbl gomkeH obecnednBaTtb
NpeAcTaBUTENbHOCTb Pe3y/bTaToB.

26. TpyM HannMumMm nNOA3EMHbIX FOPHbLIX BbIpabOTOK WNM BbIABAEHUM MyCTOT Mporpamma
WHXXEHEepHO-reoslIorM4YeckMx  UCccneaoBaHWi  AO/HDKHA  npegycMaTpmBaTb  AOKYMEHTUpPOBaHuWe,
BKJ/IOYatoLLee:

reosiormyeckoe onuvcaHue rno BCcen anvHe BbipaboTKu;

doTorpacdummn creHok BbipaboToK;



npeacTaBfeHMe Ha MnaHe BbIpaboTKM MECT pachofIOKEHUS Yy4yacTKOB oOT6opa npob ans
onpeaeneHns GU3NKo-MeXaHMUYEeCKUX CBOWCTB NMOpoA;

YKa3aHuWe Ha nJjiaHe Bpra6OTKVI MEeCT npoBeaeHNA 3aMeEPOB TPELWMHOBATOCTU MOPHbIX NMOpoA,

XYpHasn pe3ysibTaTOB MAaCCOBbIX 3aMEPOB TPEWMHOBATOCTU C YKa3aHUEM pacCrosioXKEHNA TOYEK
MBMGDEHMVI, OPUEHTUPOBKN TpPELWIWNH, PaCCToOdHUA MeXAay TpewnHaMnm CMeXHbIX CUCTEM, LWUPUHDbI
PacCKpbITUA TPELWNHDbI, LLEPOXOBATOCTN €€ CTEHOK N TUMA 3aNOJIHUTENA TPELWNHDbI.

27. Ans obvekToB II Knacca onacHOCTU AOMXKHO ObiTb MPOBEAEHO WHXEHEPHO-reosormyeckoe
paloHMpOBaHME Yy4yacTKka Heap NyTeM BblAeseHMs Ha nnaHe, paspe3e Wu/Mnm B TPEXMEpPHOM
npocTtpaHcTBe obnacten (AOMEHOB), B TrpaHMuUax KOTOpPbIX MacCMB TOpPHbIX nopog obnagaert
OAMHAKOBbIMN UHXEHEPHO-Ireo/IOrMYecKMMM XapakTepnucTmkamm.

Ana MeCTOpOM(,quMVI, CNOXEHHbIX ANCNEPCHbIMM NOpoAaMU, BbINOJTHAETCA reoMexaHn4eckKoe
paVIOHMpOBaHMe. Ansa MECTOpO)l(,CleHMM, CNOXEHHbIX CKaJlbHbIMM W MNOJNyCKaJ/ibHbIMK MNOpPOAaMMU,
npoBOAATCA reoOMeEXaHNYECKOE U CTPYKTYpPHOE paVIOHVIpOBaHI/Ie.

28. Mpn npoBefeHUU reoMexaHU4eckoro paP’IOHMDOBaHMﬂ onpeaendrT rpaHvubl y4aCTtkoB, B
npeaenax KoTopbiX MPOYHOCTHbIE CBOWMCTBa MaccuBa FOPHbLIX MOPOA CUYMTAKTCA O4HOPOAHbIMU. [1puU
onpeaeneHnn rpaHuy reoMexaHmn4eckmn oAaHOPOAHbIX Yy4YaCTKOB (AOMeHOB) YUYUTbIBAOTCA KOHTAKThI
I'IeTpOFpaCbMLIeCKMX paBHOCTeIZ, BTOPUYHbIX M3MEHeHMVI, HapyweHHOCTU. MuHuUManbHbie pasMepsbl
Y4YaCTKOB AO0JIKHbI 6bITb CON3MEPUMDI C BbICOTOM pa60t-|1/|x YCTYynoB.

29. Mpu npoBeaeHUM CTPYKTYPHOrO PaMOHUPOBAHUS AO/MKHbI ObiTb YUTEHbl TEKTOHMYEecKue
pasfioMbl, OCM CKMNaAOK, KOHTaKTbl mneTporpaduyeckuMx pasHOCTeW, OrpaHMYMBalOLUME Y4YacTKU, B
npeaenax KOTOPbIX CTPYKTypa MacCMBa FOpHbIX MOpoJ CYUTAeTCs OAHOPOAHOM, OCHOBHbIE CUCTEMbI
TPELUUH.
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rMMAPOreEOJIOrMYECKOE U3YYEHUE MECTOPOXXAEHUA

1. Mpu rmaporeonorMyeckoM MU3yUYEHUM MECTOPOXAEHUS [AO0/KHbI MPOM3BOANTLCS paboTbl B
COOTBETCTBUU C Tabnuuen 1.

Ta6baunua 1 - Buabl rmgporeosiormnyeckux pabor B 3aBUCMMOCTM OT CTafMM OCBOEHMA
MecCTopOXAeHUA

Cragms ocBOeHuUs Buabl pabot
MEeCTOpOXAEHUS

MONCKOBbLIX N OLUEHO4YHbIX |OnpoboBaHMe B OANHOUHbBIX CKBaXMHAX.
paboTt HabntogeHnsa npoao/HKMTeNbHOCTbO He MeHee 1 roga 3a




YPOBHEBbLIM PEXNMOM MNOA3EMHbLIX BOA B npo6ypeHHb|x

CKBaXWHax.
JdeTtanbHoi pa3BenkKun KycToBble OI'IpO6OBaHMﬂ OCHOBHbIX BOAOHOCHDbIX
MEeCTOpPOXAEHUA FrOPU30OHTOB. HabniogeHuns 3a peXxnMoM Nnoa3eMHbIX U

MOBEPXHOCTHbLIX BOA.

JounsyueHune dunbTpauMoHHble onpoboBaHMS rOpHbIX NOPOA Ha
MeCTOpOXXAeHUS NIOKaNbHbIX y4acTKaxX MeCTOpPOXAeHUS.
(yTO4YHeHue

rMApoOreosiorMyecknx

napaMeTpoB OTAENbHbIX
Yy4aCTKOB MEeCTOPOXAEHUS)

dKkcnnyaTtaums HabnioaeHns 3a TeXHOreHHbIM MMAPOANHAMUYECKUM
MECTOPOXAEHMS PEXMMOM C BbISIBIEHUEM YCNOBUI 3KCMTyaTaumm
APEHAXHbIX COOPYXXEHWUIN, CKOPOCTU CHUXEHWUS HANMOpPOB B
NpUB0OPTOBbLIX MaccMBax Mo Mepe pasBUTUS FOPHbIX PaboT.

2. O6beM ruaporeonormyeckmx NCCneaoBaHnin oNpeaensaeTcs CNOXHOCTbIO rMAPOreoIornMyecknx
YCNOBUIA MECTOPOXAEHNA U CTaauen ero ocsoeHns (Tabnuubl 2, 3).

Ta6bnuua 2 - [Mpu3HAKM CNOXXHOCTU MECTOPOXXAEHUA NO ruaporeosIorM4ecKkomy
CTPOEHMIO
CnoXHOCTb Mpocroe CnoxHoe Ocobo cnoxHoe
rMaporeosiorMy4eckoro

CTPOEHUS MECTOPOXAEHUS

M3MeHUYnBOCTb reomMeTpum | MOHOTOHHOE HeBblgep>xaHHOCT | Bbicokasi

KpOBAK " NOAOLWBbI | 3aneraHue, b MO MOLHOCTH M3MEHYMBOCTb
BOAOHOCHbIX  FOPWU3OHTOB | BbIAEPXXAHHOCTb MOLLHOCTH
(koMnnekcoB) Mo MOLLHOCTM

M3MeHUYnBOCTb He 6onee yem B 2|[o 10 pa3 bonee uem B 10 pa3

dMNbTPaALUMOHHBLIX CBOWCTB | pa3a
BOAOHOCHbLIX  FOPU30OHTOB
(koMnnekcoB) n
BOAOYMOPOB

MN3MeHUnBOCTb nutaHus |He 6onee yem Ha|bonee 4eM Ha|HesBHas

noAa3eMHbIX BOA 50% B rogosoM|50% B roAoOBOM |BblpaXXeHHOCTb
umkne umkne MCTOYHUKOB MUTaHUSA
HeyCTaHOBNEHHOro
MPOUCXOXAEHNS.
PacuyeT npousBoanTcs
ans Hanbonee
HebnaronpmusTHbIX
YC/I0BUI NUTaHUA.

Ta6bnnua 3 - MMHMManbHble 06beMbI rMAPOreosIorM4yecknx pa6bor B 3aBUCMMOCTU OT
CJI0)KHOCTU NTMAPOreosiorm4eckmnx ycJioBUM U CTagum OCBOEHUA MEeCTOpPOXXAEeHUnA

Cragus Bua pabot O6bem paboT B 3aBuCMMOCTM | Pe3ynbTatbl paboT
0CBOEHMUS OT CTENEHWN CNOXHOCTHU




MecTopoxae

rmaporeosiorn4eckoro

HUS CTPOEHNS MeCTopoXAeHus
Mpoctoe | CnoxHoe | Ocobo
CNOXHOe
OAnHO4HOe
onpoboBaHue B
OpuneHTupoBOYHas
CKBaXMHax Ha
o o BeSINYMHA
KaxXAblh BOAOHOCHbIN |1 3 6
2 KoadbduumneHTa
rOpPM3OHT Ha 1 KM
dunbTpaunm
nccnenyemoro
y4yacTka B njaHe, WrT.
MonckoBbIx A6CONOTHLbIE
n OTMETKMU YPOBHEM
OLEHOYHbIX B B B BOAbl B NaBOAKOBbIN
paboT N MEXEeHHbIN
HabnwogeHuns 3a MEXEHb |MEXEHb |MeXeHb nepuos
YPOBHEBbIM peXxuMoM |1 pa3 B |2 pa3aB |3 pa3as !
WHTEHCMBHOCTb
noA3eMHbIX BOA B Mecsu, B |Mecsal, B |Mecsid, B
MHPUIBbTPaLNOHHOI
FMAPOreosIornyeckmnX | NaBOAOK | NABOAOK |MABOAOK | b o o
CKBaXXMHax lpaszB |(2pasaB |3 pa3as !
rmapasanyeckoe
Hefenw |Hepento |Hepentwo
COMpoTUBAEHMNE
nloXka BOAHOMo
obbekTa
KoadduumeHTbl
BOAOMPOBOANMOCTU
KycTtoBoe " AONPOBOA
onpoboBaHue
NMbe30npoBOAHOCTH,
OCHOBHBbIX napamer
BOZAOHOCHbIX 1 3 6 p P
5 nepeTekaHus,
rOPM3OHTOB Ha 1 KM
rmapasnnyeckoe
nccnegyemoro
COMpoTMBAEHMNE
y4yacTka B nsaHe, LWr.
nloXka BOAHOMo
JdeTtanbHon obbekTa
52‘2?_5“5;'( o A6CONIOTHbIE
st pOxA OTMETKWN YPOBHEWM
BOAbl B NaBOAKOBbIN
B B B A oA
N MEXEHHbIN
MeXeHb |MeXeHb |MeXeHb
HabntogeHus 3a nepuoga,
lpasB |(2pasaB |3 pa3as
peXXMMOM MOoA3EMHbIX MHTEHCMBHOCTb
Mecsy, B |Mecal, B |Mecsu, B
N MOBEPXHOCTHbIX MHOUABTPaLNOHHOI
MnaBoAOK |NaBOAOK |MNaBOAOK
BOA 0 NMUTaHus,
lpazBs |2pa3aB |3 pa3as
rmapasanyeckoe
Heden |Headento |Heaenwo
COMpoTMBAEHME
nloXka BOAHOIo
obbekTa
JounsydyeHune | DunbTpaumoHHbIE
MecTopoXae | onpoboBaHUSA rOpPHbIX .
poxA P P OnpepenseTcsa NpPoOeKTHON YTOouHeHune
HUS nopoa, HabnoaeHuns N
nmbo cneumanmampoBaHHOM rmaporeonormn4yecku
(yTOYHEHME |3a peXMMOM <
opraHmsauunen X NapaMeTpoB
rMAaporeosio | NoA3eMHbIX U
rmyeckux NOBEPXHOCTHbIX BOA,




napameTpoB

Ha J1I0OKaJibHbIX

OTAENbHbIX |Yy4dacTKax

y4yacTkoB MecTopoXaeHus

MecTopoXxae

HUA)

YTO4YHeHne ycnosuii

HabnioaeHuns 3a dopMupoBaHus
TEXHOTEHHbIM BOAOMPUTOKOB B
rmapoaAnHaMNUYECKUM ropHble BblpaboTku
pPEXNUMOM C M NapaMeTpoB
BbISIBJIEHUEM YCITIOBUIA APEeHaXKHoM

3KcnayaTay | aKcnayaTauum CUCTEMBI.

ns APEHAXHbIX Onpeaensercs NpoeKkToM KauecTtBeHHas n

MECTOPOXAE | COOPYXEHUM, 0TpaboTKN MECTOPOXAEHUS Ko/IMYyecTBeHHas

HUS CKOPOCTU CHMXEHUS XapaKTepucTuka
HanopoB B pasrpysku
npnbopToBbIX MoA3eMHbIX BOA,
MaccuBax no Mepe XapakTep 1
pa3BUTUS FOPHbIX MacwTabbl
paboTt GUNbTPAUMOHHbIX

aedopmaumi

3. Pe3synbTaThl

KannbpoBKM

rmaporeosiorm4ecKkmnx UccneaoBaHMim ABAAKOTCA WCXOAHbIMW  AaHHbIMKM AN

MoAenu W pacyeTa napaMeTpoB GUIbTPALMOHHBLIX MPOLECCOB aHaMTUUYECKUMU
MeToAaMu. B CNoXHbIX M 0CO60 CMOXHbIX YC/IOBUAX MPUMEHSIETCA YMC/IEHHOEe reoduibTpaunoHHoe
MOAEenMpoBaHWe B ABYMEPHOM W/IM TPEXMEPHOM MpOCTpaHcTBe. Pe3ynbTaToM reoduibTpPaumMoHHbIX
pacuyeToB SIBNISIETCSA MPOrHo3 Hambonee HebNaronpusTHbIX YPOBHEN WM AABNIEHMS MOA3EMHbIX BOA B
rpaHMUax M3y4yaemMoro MaccmBa FOpHbIX NMOPOA Ha CTaAUSX OCBOEHMSI MECTOPOXAEHMUS.
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"MpaBunna obecneyeHns yCTOMUYMBOCTH
60pTOB M YCTYNOB KapbepoB, pa3pe3oB
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BblBOP PACHETHbIX CXEM
AE®OPMUPOBAHNA N OLIEHKA YCTON4YUNBOCTU
BOPTOB N YCTYNOB KAPbLEPOB, PASPE30B

1. OueHka ycTomumMBoCTM 6OPTOB M YCTYMOB KapbepoB, pa3pe3oB B 3aBMCMMOCTM OT 3Tana
NPOEKTUPOBAHMSA M OTPABOTKM OTKPbITbIM CMOCOBOM AO/KHA BbIMOMHATLCA METOAAMU, OCHOBAHHbLIMU
Ha TeopUW NpeaesibHOro PaBHOBECUSA, UNCIEHHBLIM U (DU3MUYECKMM MOAENMPOBAHNEM B COOTBETCTBUM C

Tabnuuen 1.

Ta6nuua 1 Metoabl OLLEHKN YCTOMYUBOCTU 60PTOB KapbepoB, pa3pe30B Ha pPasJ/INYHbIX
aTanax ux NpoeKTUpoBaHuUA N oTpaboTkm



STan rnpoeKTUpoBaHUs U MeTton MeToabl, YuncneHHole MeToabl
0TpaboTkn Kapbepa, pa3pesa | aHanorni | OCHoBaHHbIE 7 dusmnyeckoro
Ha TeopuMn | BapuauMWOHH | MOAENUPOBAHUS
npeaenbHOro | bl METOAbI | U cneunanbHble
paBHOBecus nccnenoBaHus
MpeanpoekTHble paboTbl L o o o
BpeMeHHbIX KOHANLUMI o u o o
T30 | nocrosmmbIx ° U o o
KOHAM LA
MpoekTnpoBaHue ° u o o
MposiBNeHne KpUTUYeCcKmx ° u L 4 o
Aedopmaumi npu
aKcnayaraymm
TexHuueckoe 0 u o o
nepeBoopyXeHne Kapbepa

m

' - nns Bcex o6bexToB BeaeHNs rOpHbIX paboT;
«®» - nna 06bEeKTOB BEAEHWS TOpHbIX paboT II knacca OMacHoCTM W mpu
KOMBMHMPOBaAHHOM pa3paboTke MeCTOPOXAEHUS;

O - KakK AOMOJsIHUTENbHbIN MeToA (NO pewweHnto cneunanmanpoBaHHOM opraHmsaumn)

2. MNpu oueHke yCToMuYMBOCTM 6GOPTOB M YCTYNOB KapbepoB, Pa3pe3oB WCXOAHble AaHHble
BbIGMpAlOTCA B COOTBETCTBUW C BbiGpaHHOW Moaenblo AeOpMUPOBAHUS U KpUTEPUEM pa3pyLUEHUS
NpuUBopPTOBbLIX MacCMBOB, CO34AHHOM HA OCHOBE WHXEHEPHO-Te0NOrMYEecKoro W3y4YyeHuss U
pavioHNMPOBaHUS MECTOPOXKAEHUS.

3. B kayectBe WMCXOAHbLIX AAHHbIX WCMOMb3YHTCS (DU3NKO-MeXaHMYEeCKMe CBOMCTBA MaccuBa
FOpPHbIX NOPOA M NOBEepXHOCTEN ocnabnenums.

4. KOppeKTUpPOBKY WMCXOAHbIX AAHHbIX A/ BbIMNOJIHEHUS PaACYeTOB YCTOMUMBOCTU 60pPTOB M
YCTYMNOB KapbepoB, pa3pe30B AOMNYyCKAeTCs OCYLECTBASATb Ha OCHOBAHMW HaTYpPHbIX AaHHbIX U
pe3ynbTaToB HabnwaeHu, oTpaxawwmnx dakTnyeckoe coctossHme npubopToBOro Maccmea.

5. YueT ¢opMbl Kapbepa, paspe3a B MJaHe MpPOBOAMTCA MO pPELEHU0 MPOEKTHON WM
cneunannsnpoBaHHOM OpraHM3auunmn NyTeM pelleHns TpeXMepHO 3aaaun.

6. MNapameTpbl 60pTOB M YCTYNOB KapbepoB, Pa3pe30B OMpPeaenstoTcs B COOTBETCTBUM CO
CXEeMOW, NpMBEAEHHON Ha pUcCyHke 1.



PucyHok 1. CxemMa KOHCTpykuum 6opTtoB u yctynos: h, Hy,, Hr - COOTBETCTBEHHO BbICOTa
yCTyna, rpynn ycTynoB, 60pTa; a, ayy, akyy, ar. - COOTBETCTBEHHO, Yros OTKOCa yCTyna, Yroja oTkoca
rpynnbl YCTYNOB, KOHCTPYKTUBHbBIA Yron OTKOCa rpynmnbl YCTYNMOB W yros oTkoca 6opTa kapbepa,
pa3pe3a; B, By, - COOTBETCTBEHHO, LWUMPUHA NPpeaoXpaHUTENIbHOMN N TPaHCMOPTHOW 6epMbl

7. OnpeneneHne Hambonee HanpsH>KEHHOW MOBEPXHOCTU CKOJbXEHWUS MPOM3BOAMTCS Ha OCHOBE
aHanuUTM4YeCKMX pacyeToB MM NyTeM BblIbOpa M3 MHOXECTBa NOBEPXHOCTEN 0CNabrieHns NOBEPXHOCTU
C MMHMMasbHbIM KO3 UMUMEHTOM 3anaca YCTOMUYMBOCTH.

8. MpM NOCTPOEHMN MOBEPXHOCTU CKOJIbXEHUS ONpenensatoT MNOJSIOXKEHUE TpeLLMHbl OTpbIBa,
yXoaslwen B MaccuB Ha rny6uHy Hop:

H :ﬁ = 2Cn Cl‘g(45—0,5§0n) , (1)
/4 4

90

roe: Op - npoyHOCTb nMopoa Ha ofgHoocHoe oxatue, MMa; C, - cuenneHne B Maccvse, MMa;

@, - yron BHyTpEHHEro TpeHus, rpaa.; 7 - 06bemHbIil Bec, MH/M3.

9. Ha 3Tane npeanpoekTHbIX paboT [OOMYyCKAeTcs MO PEeLIeHUI0  Cneunanm3mpoBaHHOM
opraHusauunn onpeaensTs napaMeTpbl 60pPTOB M YCTYMNOB Kapbepa, pa3pesa MeToAO0M aHaNorui.

10. Mpwn pacyeTe yCcTonN4YnMBOCTM BOPTOB M YCTYMNOB KapbepoB, pa3pe3oB, B TOM 4ucCie C y4YETOM
BO3[ENCTBMSA CEMCMUYECKNX CUT U Harpy3oK OT ropHoro obopyaoBaHus, C MCNOAb30BaHUEM Teopuun
npenenbHOro paBHOBECUS, MPUMEHSAIT MeToAbl anrebpanyeckoro MM BEKTOPHOrO CJI0XKEHUS CUi
(MHOroyronbHuKa cua), a Takxe MeToAbl, yAOBNEeTBOpsWMe TpeM ypaBHEeHUAM paBHoBecus (cun m
MOMEHTOB).



11. Cxema pacyeTa MeTO4OM anrebpanyeckoro CNoXeHus CMn nNpmBeaeHa Ha pUcyHke 2.

Fs

PucyHok 2. Pacuet YCTOﬁHMBOCTM 06BOAHEHHOTO M30TPOMHOIro OTKOCa C Y4YE€TOM BO34ENCTBUS
CEeNCMNYECKNX CU1 MeToaoM anre6pamquKoro CNOXXeHn4a cunn

cos(a — i

Z[(Pi cos i + P° s ) _ D, + AP cos(45+0,5¢.) — Q, sin &)tgep, + ¢l + A}
a

n= "
Z{(F} sin uz + 385”1(“_‘4)+Apsin(45+0,5¢n) +Qsiné +B}
COSx
(2)
H. . +H..
D- — i,i—1 i,i+1 I 3
. 5 ANE)
AP = i
a+2-1 b 4)

3| tg(45-0,5¢)
Qc =Ko+ Ki-P-kc(5)

roe: P - Bec 6noka, MH; & - yron oTkoca, rpaa.; A - yron HaknoHa ocHoBaHus 610Ka,

6
rpag.; P, - Bec "cBobogHon" (Haxoaswencsa Bbile TMHUKN OTKOCa) BOoAbl B npeaenax 6soka, MH; D;
- cuna rmpgpocrtatnyeckoro gasnenus, MH; Hii+1, Hii-1 - Hanop Ha rpaHsx 6nokos, MH; |} - anuHa

OCHOBaHusa 6510Kka, M; /s - NNOTHOCTb BOAbl, MH/M3; AP - yaenbHas Harpyska oT obopyaoBaHus,

MMa; Pos - 06winii Bec 06opynoBaHns/coopyXeHus, MH; a - cpegHee pacCTossHME Mexay onopamu, M;
b - pacctoaHmne ot kpas obopyaoBaHWsi/COOpPYXeHUs A0 BepxHen 6poBku, M; Qi - cercMmuyeckas

cuna, MH; fi - Yros Mexay MNOBEPXHOCTbIO CKOJIbXXEHUS M HarnpaB/ieHMeM CenCMUYEeCcCKOW Cuibl,
W3MEpEeHHbIN B BEPTUKaNbHOWM MAOCKOCTU, rpaa.; Ko - KO3IdDUUMEHT, yuMTbiBAKOLWMIA Ha3HadeHue



COOpPYXEHNS U ero OTBeTCTBEHHOCTb (T.e. ANs KapbepoB npuHuMmatoT 1,5, ana otsanos - 1,0); K -
KO3 PULMEHT, YUNTbIBAOLLMA AOMNYCKaeMble MOBpexAeHns 3aaHuin u coopyxeHun (Ki = 0,25 ans
6optoB 1 K; = 0,12 ana ycTynoB un OTKOCOB OTBaNoB); K¢ - KOa(pdDULMEHT CENCMUYHOCTUN, KOTOPbIN
npeacrasnser cobonm 3HauyeHUs YyckopeHust konebaHunm B ponsax g; A -  OONOJIHUTENbHbIE
yAepXxuBatLime cunol, MH; B - gononHuUTeNbHbIE cABUratoLmMe cunbl, MH.

12. Cxema pacyeTa METOAOM BEKTOPHOIO C/IOXKEHUA CUT NpUBEAEHA HA PUCYHKE 3.

C’, 2 P
- w
\ ! / ij
P
| :
Ry

B/ wms ¥
jv /’,-.x"' — D34 ad
v R.
2
b, l Raz 90°
H ¢
c P, L - Cly
A K&
©n
R3

PucyHok 3 - Cxema pacyeTta YyCTOMYMBOCTM O6BOAHEHHOrO0 WM30TPOMHOrO0 OTKOCAa C Y4YeToM
BO34ENCTBMUS CEMCMMYECKUX CU1 METOLOM BEKTOPHOrO CNOXeHust cun: Pj - BeC paccmaTpvMBaeMoro
6noka, MH; Clii+1, Clii1, Cli - cunbl cuenneHusl, Hanpas/ieHHble NapansesbHO COOTBETCTBYHOLIUM
rpaHumuam 6nokos, MH; Dii+1, Dii-1, Di - cunbl rmgpoctaTMyeckoro AaBneHus no rpaHuuam 6510KoB,

MH; Rii+1, Rii-1, Ri - peakunm no rpaHuuam 6nokos, MH; S - ceiicMmuyeckas cuna, MH; ﬂ - yron
HaK/IOHa CEeMCMUYECKON Cuibl, rpaa.

13. Bbibop pacyeTHbIX CXeM onpeaensieTcsd Ha OCHOBE aHasin3a reosloro-CTpyKTYpPHOro CTPOEeHMS
npnbopTOBOr0 MaccMBa C YYeTOM MpuHATOro MacwTtaba: yctyn, rpynna ycrtynos, 6opT. Cxembl n
MeToAnYecKMe NoNoXKeHUs pacyeTa yCTOMUMBOCTM B6OPTOB M YCTYNOB KapbepoB, pa3pe30B NpuBeAeHbl
B Tabnumue 2.

14. TocTtpoeHue Bbinyksaoro npodunsa 6opTa Kapbepa, pas3pe3a OocCyWecTBiasieTca nyTem
NpuaaHMsa KaxaoMy €ero 3s/eMeHTYy MakKCMMasbHOro Yyria HaknoHa, obecneumBatrowlero ero
YCTOMUMBOCTb WU YCTOMUYMBOCTb BCEX rpynn aseMeHTOoB 6opTa, HauMHas C HWMXKHEro 3/eMeHTa Ha
YpPOBHe AHa Kapbepa, pa3pesa. [JonyckaeTcs nocTpoeHmne yCTynoB NoaMroHanbHOM popMmbl.

Ta6nuua 2 - CxeMbl pacueTa YCTOMUMBOCTU 60PTOB M YCTYNOB KapbepoB, pa3pe3oB



PacueTHas cxema

KpaTkoe onucaHune

Ycnosus npuMeHeHus

[ns peanbHOro oTKoCa pacyeT A0J/IKEH
BbIMOJIHATLCS NyTEM NnocnenoBaTeNbHbIX
NpubNMXKEHNN C NCNOb30BaHNEM METOAO0B,
NpUBEAEHHbIX B MYHKTax 7 - 9 HacToawero
lMpunnoxeHuns.

[onyckaeTcs onpeaensTb NpeaenbHY BbICOTY
oTKOCa Npw 3aaaHHoM yrne norawennst & no
dopmyne:

OTcyTcTBME
HebnaronpuaTHbIX
rnosepxHocTen ocnabneHus,
nmbo NoBepxHOCTU
ocnabneHns HanpaseHbl
noa

yrnamm: —5°< B <—-60°

PacueT BbINOAHAETCA NyTEM nocneaoBaTeNbHbIX
npmMbANKEHNI C NCMONIb30BaHMEM METOA0B,
npMBeAeHHbIX B NyHKTax 10 - 12 HacToAawero
MpunoxeHuns.

OTtcyTcTBMe
HebnaronpusTHbIX
noBepxHocTen ocnabnenus,
nopoabl C HN3KOW HecyLwen
CNOCOB6HOCTLIO

p<13° o< (45-0,5¢)

BblcoTa BEpTMKaNbHOro ycryna:

o
H,=Hg |1+ ?”tg(45—0,5¢)

OTcyTcTBUME
HebnaronpmaTHbIX
nosepxHocTen ocnabneHuns,
nmbo noBepxHOCTU
ocnabneHns HanpasieHbl
noa yrnamu:




LLnpnHa npmnaMbl BO3MOXHOIO 06pyLIeHUs

M= Hg./o, /C tg(45-0,5¢)

—5°< B <-60°

BbicoTa BepTUKanbHOro ycryna

20 h'
H =h'+ TPtg(ﬁ)ctg(,B—go’)
, C'cos¢)
ycos(B)sin(B—¢')
LLinprHa npu3Mbl BO3MOXHOIO 06pyLUEHUS

m=(H)-h")ctgps

HebnaronpusaTtHoe 3aneraHune
rnoeepxHocTen ocnabneHus,
HanpaBNEHHbIX B CTOPOHY
BblpaboTaHHOro

NpoCTpaHCcTBa npu B>o"

CxeMa npuMeHseTca npu
ycnoeum h' <= Hgg

wH <H,

BbicoTa ycTyna

_2C sin o Cos @'
y sinfe—p)sin(f-¢’)’
LLinprHa npm3aMbl BO3MOXHOIo 06pyLueHuns

m=H(ctgf —ctga)

HebnaronpuatHoe 3aneraHme
rnoBepxHocTen ocnabneHus,
HanpaB/IEHHbIX B CTOPOHY
BblpaboTaHHOIro

!
npoctparcTea npu B> @'y
yrie otkoca & > 3

BbicoTa ycTyna

H C'cosgp

LLnpuHa Npmn3Mbl BO3MOXHOIO 06pyLLEHNS

"~ ycos Bsin(B - ) (1-Jctg (@9 (A)

YCcTyn cnoxeH
CUNIbHOTpPELLMHOBATbIMMU
nopoagamu. HebnaronpmuatHoe
3aneraHue rnoBepxHoCTemn
ocnabneHns, HanpaBfeHHbIX
B CTOpPOHY BbipaboTaHHOIro

!
npoctpancrea npu B> @'




m=(H —H90)ctg 5 — Hctgox

yrne otkoca & > f3

BbicoTa ycTyna

3y1+tg’y

- ysin(6,+6,)(ctgy’ —ctgar)

C/sin g, N C,sing;
sin 5, (tgy —tge)) ~ sin B, (tgy —tg} )

tgy = sin(8, +6,)
\/ctgz B, +ctg® B, —2ctg Bctg B, cos(S, + 5,)
ctgy’ = sin g,ctg 5, +sin 9,ctg 3,

sin(6,+6,)

LLnprHa NpmaMbl BO3MOXHOIO 06pyLUEHNS

3y1+tg’y

B ysin(6,+6,)

C/sin g, N C,sing;
sin 5, (tgy —tge)) ~ sin B, (tgy —tg¢} )

Yctyn, noAceYeHHbIN ABYyMA
MOBEPXHOCTAMU ocnabnenuns

3a0TKOCKa Mo HaC/0EHUIO.
BbicoTa ycTyna:

_ Hyg
1-ctgatgl’

HebnaronpuatHoe 3aneraHune
nosepxHocTen ocnabneHuns,
HanpaBNEHHbIX B CTOPOHY
BbipaboTaHHOro

!
npoctparcea npu B> @'y




¢'=arctg [tg(p'+ ¢ j
o)

P

nnn

H = (b+2ac)+\/(b+2ac)2 —b®

sina
“sin(a—g])
x[0,5(3ctge —ctga )sin(a — ¢, ) +
ctge cos(a +¢&)cos(s—¢))
Cos g,

+

]

b sina y
sin(a-¢))

{ch cos'ctge — €, (ctge —ctgar ) cos (0,'1}
v Y

! !
C — Cn COS¢H
ysin(a—g,)
LLinprHa npmn3aMbl BO3MOXHOIo 06pyLlieHuns
_ H-b
2asin g

_ 0_§0/
=45 5

yrne otkoca & = f3




9 PacueT BbINOAHSETCSA NyTEM nocneaoBaTeNbHbIX HaknoHHoe n KpyToe
NpubnAMXKeHnn ¢ NCNosib30BaHMEM METOA0B, 3aJieraHue cnoes C NageHnem
npuBeAeHHbIX B NyHKTax 10 - 12 HacTosawero B CTOPOHY BblpaboTaHHOIo
MpunoxeHus. MpOCTPaHCTBa Npw

. la<B<90 4, B>0¢
YacTHbIM cny4vaeM siBASIeTCS OTKOC, NOACEYEHHbIN
HapyweHuneM. B aToM cnyyae NoBEpPXHOCTb
CKO/IbXXEHUS B BEPXHEN YyacTu coBnagaeT C
HapyLlleHneM.
10 PacueT BbINONHAETCA NyTEM nocnefoBaTeNbHbIX Monoroe 3aneraHue

npmMbANKEHNI C NCMONb30BaHMEM METOA0B,
npMBeAeHHbIX B NyHKTax 10 - 12 HacToAawero
MpunoxeHuns.

rnoBepxHocTen ocnabneHuns
npwm

p<¢ -5<p<25°




1) I e PacueT BbINnoONHAETCA NyTeM nocnenoBaTesibHbIX Hanuune cnaboro cnos,
[ F NpubnAMXXeHnn ¢ NCNosib30BaHMEM METOA0B, obulee conpoTmBneHune
npuBeAeHHbIX B NyHKTax 10 - 12 HacTosawero COBUIY KOTOPOrO HUXE, YeM
MpunoxeHus. y BblWe3anerarwmx nopos
H

12 PacueT BbInoONHAETCA NyTeM nocnenoBaTesibHbIX Mynbaoobpa3sHoe 3aneraHue
NpuGNMXKEHNN C NCNOIb30BAHMEM METOAO0B, nopoga.
npuBeAeHHbIX B NyHKTax 10 - 12 HacTosAwero
MpunoxeHus.

13 dedopMmnpoBaHme oTkoca nytem narmba croes Hanuumne kpyTonagatowmx
B kauectBe npmnbnamxeHHoro u rpyboro noaxoaa noBepxHocCTeln ocnabneHus,
A0NyCTUMO BBeAEHUS B Yrosl N30TPOMHOMO OTKOCa HanpasBNeHHbIX B Maccue

obpaTHoe nageHue) npu
(Otm) nonpaBoK (Aa) Ha OCHOBaHMK rpaduka (o6p ) np
60 < <90
(pncyHok 4): .
, H \ a,=a,—Aa
| '|III III |II II| IIIII
AERANE! AR Ons 6onee TOYHOM OUEHKM HEOH6X0AMMO MPOBOAUTL

dusnyeckoe Uan YMCcIeHHoe MoaenmpoBaHue.

14 | KoMbuHaums pasnyHbiX BUOOB PacueT BbINONHAETCSA NyTeEM nocneaoBaTeNbHbIX [[e0noro-CcTpyKTypHoe

aAedopMmnpoBaHms

npMBANKEHNIA C NCMONb30BaHMEM METOA0B,

CTpOEHME OTINYAETCA OT




<L | MpUBeAeHHbIX B NyHKTax 10 - 12 HacTosawero cxeMm 1 - 13 nnm
5o MpunoxeHnsa n/mnu c npuMmeHeHneMm hU3nyYeckoro npeacrasisieT ux
WIN YNCNEHHOIO0 MOAENMPOBaHUS KoMbuHauuo

W

H, & - BbicoTa, M. U yron HakloHa, rpad. 6opTa, ycTyna; HB - BbiCOTa BepTMKanbHOrO OTKOca; Heo - rMy6uHa TpeLluHbl

oTpbiBa, M; C - cuenneHne B Maccuee, MMa (1/mM2?); C' - cuensieHne no MnoBepxHOCTU ocnabneHus, MMa (1/m?); ® . yron
!
BHYTpeHHero TpeHus Maccuea; @ - yron TpeHus no MOBEpPXHOCTM ocnabneHus, rpaa.; 7 - nnoTHocTb ropHbIx nopoa, MH/m3

!
(t/m3); g - yron cABWra no KOHTakTy cnoes, rpad., O - cpefHss MHTEHCUBHOCTb HOPMASIbHOrO HanpsXeHus no Haubonee
HanpsbkeHHoMy KoHTakTy; O, - NpouYHOCTb Ha OAHOOCHOE pacTskeHue, MMa (T/M2); m - WMpMHA MNPU3MbI BO3MOXHOIO
o6pyLUeHus; B - yros HakJioHa MOBEpXHOCTM ocnabfieHus, rpaa.; 181 n ,82 - YrNbl HakK/OHa MOBEpXHoCTel ocnabneHus,

rpaa.; 51 n 52 - YINbl MEeXAy MOBEPXHOCTSIMU OCHabnieHWs M NpocTUpaHueM yctyna, rpag.; ¥ - yron HakioHa NuHUW
!
CKpeLLeHns noBepxHocTeit ocnabnenus, rpag.; V¥ - yron HaknoHa AVHUM CKpeLleHns NoBEepXHOCTEN 0cnabneHns B MI0CKOCTH,

nepneHAVKYASIPHOIM MAOCKOCTM 0TKOCa, rpad.; € - yros u3fnoma MOBEPXHOCTU CKOMbXEHWsS B OCHOBaHUM oTkoca, rpad.; K., -

yro/l OTKOCa B C/IOMCTOM MaccuBe, rpad; i, - yron oTKoca B M30TPOMHOM Maccuee, rpaa; ACQ - nonpaBka k yray oTkoca,
rpaa.

3HaK MUHYC Npu yrnax nageHusi NoBepxHOCTen ocnabneHuns (ﬁ) O3Ha4yaeT HarnpaB/ieHne B CTOPOHY MaccuBa, 6e3 3HaKa MUHYC

- B CTOPOHY BblpaboTaHHOIro NpoCTpaHCTBa.
Cxembl 4 - 6, 8 - 9, 13 NpMMEHMMbI NpU YCNOBUMK, €CAN NMPOCTUPaHMe NoBepxHoCcTen ocnabneHmnsa oTnnvyaeTcs OoT NPOCTUPaHUS
noBepxHocTen 60pTOB K YCTYMNOB KapbepoB, pa3pe3oB He 6osiee yeM Ha 20 rpaa.




a - Npu NOJIHOM OMpPOKUAbIBAHUU CNOEB 6 - Ha MOMeHT ckauka gedopmaunu
(cmeweHus 0,5 - 2 M M WMpKUHa 3aKOM0B
0,3-0,6 Mmnpn H =100 M; cMeweHnsa 1,0
- 4,0 M 1 wnpuHa 3akosos 0,5 - 1,0 M npu
H = 200 M; oTHOCUTENbHbIE AedopMaLmm
3a npu3mont o6pywenus (5 - 10) - 1073)

1) 1)
=5 -ra
£ B .7 o ~% v E e

J

B - MPW NOSBAIEHNN BUAUMBbIX TpewuH (cMeweHns 0,1 - 0,2 m npn H = 100 M; cMeLLeHuns
0,2-0,4mMmnpnY = 200 M; oTHOCMTEeNbHble AedopMauunm B npusame obpyLieHns

(2 - 6)-10-3)
. e, .5}
'
)
e
I
{0
L)
[
~50 =-x 90 B0 B, ¢
PucyHok 4 - T[padukm nonNpaBoK K yraaM noraweHuss u3oTponHbix oTkocos Oy, npm

onpeaeneHnn NpeaenbHbiX YrnoB HakloHa 60pTOB B C/IOUCTbIX MaccMBax Mo cxemam 8 u 12 Tabnuupl

2. 1-a,=57° @' =17°. 2-a,=52° ¢@'=17° . 3-a,=52° ¢ =24°.
4—a, =52° ¢ =30°,

15. MNpn yncneHHoM MoaenMpoBaHWM pacyeT KoadduuMeHTa 3anaca yCTOM4YMBOCTM GOPTOB WU
YCTYNOB KapbepoB, pa3pe30B OCYLECTBASAETCS MyTeM MO3TanHOro CHWMXXeHMS MPOYHOCTM Ha CABUr A0
nosiBNEHNS B pacyeTe nnacrtuyeckmx gedopmaunii.

16. KoadduumeHT 3anaca, NOAyYEHHbIN MEeTOAOM CHWMXKEHWUS MPOYHOCTU MpPU  YUCAEHHOM
MoAeNnMpoBaHuM, 3KBMBaseHTeH KoadduuUMeHTy 3anacy, onpeaenseMoMy MeTogaMum npenenbHoro
paBHOBECUS.



17. YncneHHbIM MOZENMPOBaHNEM OonycKkaeTcs ornpeaensitb napameTpbl
HanpsXXeHHO-AeOPMUPOBAHHOIO COCTOSHUSA NMpUBGOPTOBOr0 Maccuea.

18. Mpn Mcnonb3oBaHUM BEPOSATHOCTHOIO MOAXOAa BEPOSATHOCTb OBPYLUEHUS OMpeaensieTcs C
MOMOLLbID  CTATUCTUYECKMX  MHOrornapaMeTpuMyeckmMx MEeTOIoB B  paMKax  CTaTUCTUYECKOW
M3MEHUYMBOCTM KaxAoro u3 akTopoB KakK COOTHOLLUEHWE A0/M KO3(MDULIMEHTOB 3anaca MeHblle UK
paBHOMY 1 KO BCceMy 06bEMY NMpPOBEAEHHbIX UTEPALINI, BblpaXXEHHOE B MPOLIEHTaX.

19. Ha 3Tanax npoekTMpoBaHMsS W OTPaBOTKM MECTOPOXAEHUS BEPOSTHOCTHbLIN MOAXOA
NPUMEHSIETCA KakK AOMOSHUTENbHbLIA AN 60onee TOYHOro y4yeTa BAUSAHUA U3MEHYMBOCTU (DaKTOPOB B
BbI6paHHbIX HOPMATUBHbIX KPUTEPUSAX YCTOMYMBOCTU.

20. lNepen npMMeHeHMEM BEPOSTHOCTHOrO noaxoga AOMyCKaeTCs WCKIUYEHWE OAHOro wuiam
HEeCKONIbKNX (PaKTOPOB MyTEM BbISBIEHUS aHA/IM30M YyBCTBUTESIbHOCTU HU3KOro BAMSHUSA dakTopa
(MeHee 1%) Ha pe3ynbTaTbl pacyeTa.

21. BEpOoATHOCTHbIV aHaNn3 JO/MKEH NPOBOAMTLCS OTAENbHO As pa3/IMYHbIX MacwTaboB: ycTyn,
rpynna ycTynos v 60pT.

22. ®usnyeckoe MoAeNMpoBaHME WCNOJIb3YETCA ANA OLEHKU CMeLWEeHNn wu onpeaeneHnsa
MeXaHn3Ma ,Cl,erOpMMpOBaHMFI I'IpM60pTOBOFO MacCcumBa npu cobntoaeHnmn Kputepues noaobus.

23. B pacyeTax yCToMuMBOCTM 60PTOB KapbepoB, pa3pe3oB AO/IXKHO YUMTbIBATbCS BUSIHWE BCEX
BOZIOHOCHbIX FOPU30HTOB, NPeACTaBNeHHbIX B MPU60OPTOBOM MacCuBe.

OueHKa BO3MOXHOCTM MposiBiieHns HUnbTpaunMOHHbIX AedopMaumnin A0/HKHA OCYLLECTBAATLCS C
Y4YE€TOM OCOBEHHOCTEN pexmma MOoA3EMHbIX BOJA, FPaHY/IOMETPUYECKOro CoCTaBa FOPHbIX MOpo4 W
3anoJiIHUTeNnen B TpewmHax.

24. B MHoOronetHemep3sblX nopoaax npu 060CHOBaHUM KOHCTPYKTUBHbIX NapaMeTpoB 60pTOB U
YCTYMNOB KapbepoB, pa3pe30B M OTKOCOB OTBAsIOB HEOOXOAMMO YUMTbIBaTb BJ/IMSHME TaJIMKOB Ha MX
YCTOMYNBOCTb.

25. BnnsiHme Harpys3ok oT obopyAoBaHus, 34aHUA MW COOPYXEHUN Ha YCTOMYMBOCTb YCTYMOB
Kapbepa, pa3pe3a, C/I0XEHHbIX CKalbHbIMKM W MOSyCKaslbHbIMW MOPOAAMM, AO/MHKHO Y4YMUTbIBATbLCA NpwU
CTauMoHapHOM pa3MelleHnn o6opyaoBaHus. YUeT BAUSHUA Harpy3ok OoT 060pyAoBaHusA, 34aHUIA Uan
COOpPYXEHMA Ha YCTOMYMBOCTb YCTYNOB Kapbepa, pa3pe3a CN0XEHHbIX cnabbiMM mnopoaamu
(rMMHUCTBIE, CYTNMHUCTBIE, CynecyaHble 06BOAHEHHbIE) ABNAETCS 06a3aTebHbIM BO BCEX Crly4yasx, 3a
NCK/TI0YEHNEM KPATKOBPEMEHHbIX Harpy3oK, BO3HUKAKLWMX NMpU nepeasmxeHnmn o6opynoBaHus.

26. YyeT ropHoro obopyaoBaHus, 34aHUA UM COOPYXEHUN MPU UX PacnonoXeHnn Ha bepmax
OOJIKHO OCYLLECTBNSATLCS B MJIOCKOM NocTtaHoBKe (6e3 yueta 60KkoBOro 3axuma) no ¢opmyne 4, nnbo
NyTEM yBEMYEHMS BbICOTbI YCTYMa Ha MOLWHOCTb 3KBMBAJIEHTHOro cnos ha:

P P.
h, = == (7
ab-y »

roe: P - Bec obopyanoBaHus (coopyxeHust), MH; Pos - gaBneHmne, cozgaBaemoe obopyagoBaHunem,

MMa; ’ - yAenbHbIN BeC ropHon nopoabl, MH/M3, a, b - NUHelHble pa3Mepbl 060pyAOBaHNSA, 34aHUSA
WKW COOPYXXEHWUS B NJiaHe, M.

27. PacyeT yCTOMUYMBOCTWM YCTYMNMOB KapbepoB, pa3pe30B AO/DKEH BbINOJHATbCA A8 BepxXHeWn
yacTn yctyna (nepBble METpbl OT BepxHel 6poBKM) M Ha BCKO BbICOTY (PUCYHOK 4). Bbi6op cxeMmbl
AedopMnpoBaHMS YCTYNOB OCYLLECTBASETCS B COOTBETCTBUM C Tabnuuen 2.



PucyHok 4 - Cxema pacuyeTa yCTOMYMBOCTM YCTyna C Y4YeTOM BIMSIHUMS Beca obopyaoBaHus,
3[aHNI, COOPYXEHUN.

28. [1nqa BbIBpaAHHOM CXEMbI pacyeTa ONpeaenseTca BeMYnHa TPELNHbI OTpbiBa Mo dopmyne:

, 2Cctg(45-¢,)-P,
Hgo = y

!
Mpu oTpuuaTenbHol BenuunHe oo annHY TpelwwmHbl OTpbiBa HEO6XOANMMO MPUHUMATL paBHOM

HYJIt0.

29. Tpn BbINOJHEHMM pacCYeTOB YCTOMUMBOCTM 60pPTOB M YCTYNOB KapbepoB, pa3pe3oB
KpaTKOBPEMEHHOE CEeNCMMYEecKoe BO3AEWCTBME MPU 3eMIETPSICEHUAX AO/DKHO YUYMTbIBATbCA MyTEM
BBEAEHUS [AOMNOSIHUTENbHONM TOPU30HTANIbHON CeNcMuYeckon cunbl B dopmyny (2). BenuuuHa
cencMmyeckon cunbl Q. onpegensietcs no gopmyne 5.

JonyckaeTcsa y4yeT KpaTKOBPEMEHHOIro CEMCMMYECKOro BO3AENCTBMS 3@ CYeT yBenyeHus
HOpMaTMBHOro KoadduumeHTa 3anaca YycrTonumsocTu. [lpu 3TOM BBOA  AOMNOJIHUTENbHOWN
rOpU30HTaNIbHON CENCMUYECKON CUbl B YpaBHeHne 6anaHca cun He TpebyeTtcs.

30. MakcuMmanbHOe YCKOpEeHWe CeMCMUYEcKnx KosiebaHun rpyHTa OO/IHKHO OMpeaenstbCs npwu
BEPOSITHOCTM BO3MOXHOIO NpEeBbIWEHUS NHTEHCUBHOCTU 3eMneTpsiceHmi B TedeHne 50 net - 10%.

31. WupnHa npenoxpaHuTenbHon 6epMbl AO/MKHA onpeaensitbca mcxoasa us obecneyveHums ee
y/laBAMBaoLWEN CMOCOBHOCTM N NepeaBUXeHUs ropHoro obopyaoBaHums:

B,+B,

B = max
B +B '

roe: Bo - WnpKHa ocbinn, M; By - wWKpuHa 6epMbl Ans 3a4ep)XMBaHMS NadaloWwmMX KaMHEN, M; Bos
- MMHMManbHasa wupuHa pabouen yactn 6epMmbl, gocTtatoyHas Ana 6e30nacHOro pas’MelleHus U
paboTbl 060pyaoBaHUS NO O4YMCTKE 6EepPM OT OChINEn, M.

32. MNpn BEpPOATHOCTHOW OLEHKe YCTOMYMBOCTM YCTYNOB LWKWPUHA NpeaoxpaHuTenbHoOn Gepmbl
onpegensieTca no gopmyne:



B = Bno + Bp + Baq;), (10)

raoe: Brmo - WMpMHa@ nNpu3Mbl BO3MOXHOrO 06pyweHusi, M; B, - wWwupuHa pasBana nocne
AedopMaumm C Bbllenexawero ycrtyna, M; Bse - addekTvBHaa wunpuHa 6epMbl (OCTaBLIA@sCs 4YacTb
6epMbl Moc/e OCbiNM M pa3Basa Bbilenexallero ycryna), Kotopas NpuHMMaeTcs:

- He MeHee 2 M ans nobbIxX YyCTYNoOB Kapbepa;

- 0 M Ana HWXHUX YCTYnoB npu popaboTke Kapbepa Mpu YCNOBUM WHCTPYMEHTAsIbHOrO
MOHUTOPUHIa B peXMMe peanbHOro BPEMEHW CO CMIOLIHOM 30HOW MOKPbITUS pabouyelt 30HbI UK Mpu
6e3n104HON BbleMKe.

MpunoxeHne N 4

K denepanbHbIM HOpMaM M NpaBunam B ob6nactm

npoMbilwieHHon 6e3onacHocTm "lMpaBuna

obecneyeHns yctonumeocTtn 60pTOB 1 YCTYrNoB

KapbepoB, pa3pe30B M OTKOCOB OTBanoB",

yTBEPXAEHHbIM NpukasoM dGeaepasibHOM CNyx6bl

MO 3KOOMMYECKOMY, TEXHOTOMMYECKOMY

N aTOMHOMY HaA30py
2020 r. N

n n

oT ___
_ BblBOP KO3®®ULIMEHTA
3AMNACA YCTONMYNBOCTU BOPTOB U YCTYNOB KAPbEPOB,
PA3PE30B N OTKOCOB OTBAJ1IOB

1. HopMaTueHblie Ko3ddUUMEHTbI 3anaca yCTonumBoCcTn 60pToB 1 YCTYNOB KapbepoB, pa3pe3os
npu AeTEPMUHUPOBAHHOM noaxoae BblIbMpatoTcs B COOTBETCTBUM C Tabnuuen 1.

Ta6nuua 1 - HopMmaTuBHble K03 PULMEHTbI 3anaca YCTOMUUMBOCTUM 60pTOB U YyCTYynoB
KapbepoB, pa3pe3oB

Xapaktepuctnk | Cragun go | Ikcnnyaray, | [MpoekTuposa ans Mpwn
a oTkoca Ha4yana na u Hune OTBETCTBEHHbI | 6e3ntoaHoM
aKCNSlyaTaum | TeXHUYECKo | AopaboTKM | X COOPYXEHWN | BbleMKe
" e Kapbepa B vawe
nepesoopyx | (MeHee 3 Kapbepa
eHune ner), net
1 2 3 4 5 6
MonyckanbHble U CKasibHble NopoAbl
Ycryn <*> 1,50 (2,00) 1,50 1,30 2.00 1,20
Yuactok 6opTa,
60pT 1,30 (1,50) 1,30 1,20 1,50 1,20
MecyaHble n rpaBenncTblie Nopoabl
YcTyn, y4acTtok
60pTa, 60pT 1,30 1,20 1,15 1,30 1,10




FMUHUCTBIE I'IOpOﬂ,bI
Yctyn 1,50 1,30 1,20 2,00 1,20
Yuactok 6opTa, 1,40 1,30 1,20 1,50 1,20
6opT
,D,)'Iﬂ paGO‘-WIX YCTynoBs NMos1yCKaJibHbIX n CKaJ1bHbIX nopoa NMPOMEXYTOYHOIo KOHTYpa

Kapbepa/pa3pesa M CPOKOM UX CcTosHMA [0 1 roga npu BbicoTe He 6onee 20 M. Aonyctumo
MCNob30BaTb HOPMATUBHbIN KO3 dUumMeHT 3anaca 1,2, npu BbicoTe 6onee 20 m - 1,5.

MpK NPOEKTUPOBaHMM Kapbepa Co CPOKOM 3KCMyaTaumm MeHee 3 nieT obs3aTenbHO NpoBeaeHne
WHCTPYMEHTANIbHOrO0 MOHUTOPUHIA B PEXWUME peanbHOro BPEMEHU C MOKPbITUEM paboyeli 30HbI.

[MepeyeHb OTBETCTBEHHbIX COODY)KeHMﬁ onpeaendaeT NpoeKTHaa opraHn3aunA.

2. HopmatuBHble  KO3(hdULMEHTbI  3amaca  YCTOMYMBOCTM  OTKOCOB  OTBasioB  Mpwu
AEeTePMUHNPOBAHHOM MoaxoAe Bbl6MpatoTCa B COOTBETCTBUM C Tabnuuen 2.
Ta6bnuua 2 - HopmatuBHblie K03 huULUMEeHTbl 3anaca YCTOMYMBOCTM [AJiI1 OTKOCOB

oTBaJ1I0B Npun aeTepMmmHMpoBaHHOM noaxoae B CeMCMUYECKUN CMOKOWHbIX paﬁouax

Twun oTBanbHOW MAcCChl Tun ocHoBaHus

MpouyHoe Cnabbih koHTakT | Cnaboe ocHoBaHue
OCHOBaHue (cnon, MowHoOCTbIO | (CNOMN, MOLHOCTbIO
(ocHoBaHue He 6onee 2 MeTpoB, | 6onee 2 MeTpPOB,

npeacras/ieHHoe npeacTaB/ieHHbIN npeacTaB/ieHHbIN

CKanbHbIMMU,
NoayCKanbHbIMU U
rnecyaHo-rpaBuiiH
bIMW NMOpoAaMM,
COMNpoTMBIIEHME
CABUIY KOTOPbIX
HE HMXe, YeM y
OTBasNIbHOWM Macchl)

FAVHNCTO-CYTIMHUC
TbIMW NOpoAaMu,
COMNpoTMBIIEHME
CABUTY KOTOPbIX

HUXe, YeM y

OTBas/IbHOW Macchbl)

FAVHUCTO-CYT/IMHUC
TbIMW NOpoAaMu,
CONpOTUBIIEHME
CABUTY KOTOPbIX

HMXE, YeM Y

OTBasIbHOW Macchl)

CkanbHasa oTBanbHas

1,15 1,20 1,30
Macca
lMecyaHO-rNMUHUCTbIE
nopoabl, CMecb
poAbl, 1,20 1,20 1,30
MecyYaHoO-rIMHUCTbBIX U
CKanbHbIX NOpoA,
Mpwn 6e3104HON TEXHOOMNN OTChINKW OTBasIOB
Onsa Bcex Tunos 1,10 1,10 1,15

MpuX pacrnonoXeHnn Ha oTBasie UAn B HEMNOCPEACTBEHHOW 6/IM30CTU OT HEro
OTBETCTBEHHOIO COOPY>XEHMUS, BHE 3aBUCUMOCTM OT TEXHOMOMMWN OTChIMKM

Ona Bcex TnMnos

1,30

1,30

1,40

3. B ceiicMnuyeckn akTMBHbIX palioHax (cecMmuHOCTb 7 n 6onee 6annos no wkane MSK-64)
YCTOM4YMBOCTb BOPTOB M YCTYNOB KapbepoB, pa3pe30B M OTKOCOB OTBASIOB A0/MKHA 6biTb obecneyeHa




npu pacdetax 6e3 ydyera M C y4eTOM AENCTBUS CEMCMMYECKON CUAbl OT 3eMseTpsiCeHuii. B nepeBoM
clyyae pacyeTHbIi Ko3dduuMeHT 3anaca Ao/HKeH ObiTb He MeHee 3HaudeHui, NpuBeAeHHbIX U B
Tabnuuax 1, 2. Bo BTOpoM cnydvyae, Ko3(dUUMEHT 3amaca C Yy4yeToM BBeAEeHMs B pacyeTr
cencMnyeckmx cun gonkeH 6biTb He MeHee 3HadeHui, NnpuBeaeHHbIX B Tabnuue 3.

JonyckaeTcs BbINOSIHATb pacyeT YCTOMYMBOCTM Y4yacTKOB M 6GOpTOB KapbepoB, pa3pesos,
NOCTaBJ/IEHHbIX B KOHEYHOE MoJioXeHne, 6e3 yyeta CEMCMUUYECKUX CUN OT 3EeMSIETPSCEHMA, NPU 3TOM
Ko3(pdUUMEeHTbl 3amaca, npuBedeHHble B Tabnuue 1, AoOMKHbI 6biTb yBenuyeHbl Ha 0,05 ans
7-6annbHoi 30HbI, 0,1 - ana 8-6annbHoi 30HbI M 0,15 - gna 9-6annbHON 30HbI, NpU 3TOM
K03 dULMEHTbI, NpnBeaAeHHbIe B Tabnnue 3, He UCMOMb3YIOTCS.

Ta6nuuya 3 - HopmaTuBHble kK03 (PULMEHTbI 3anaca yCTOMUMBOCTU 60pPTOB M yCTYynoB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB C Y4E€TOM CEMCMUYECKUX CUJ1 OT 3eMJ1EeTPSICEHUI

XapaKkTepucTuka oTkoca Hanuuwne OTBETCTBEHHbIX
COOPY>XEHUM
OTcyTcTBYIOT MpucyTCcTBYHOT
Pabouun yctyn 1,00 -
YCTyn B KOHEYHOM MOJI0XKEHUN 1,10 1,15
BopT, yuyacTtok 6opTa, BpeMeHHO-Hepabounn 60pT 1,05 1,10
OTtBan (apyc) 1,05 1,10

4. HopMaTuBHble KpUTEPUM YCTOMUYMBOCTM YCTynoB, 6G0OpPTOB KapbepoB W pa3pe3oB Mpu
BEPOSATHOCTHOM MoaxoAe Bbl6MpatoTcsl B COOTBETCTBUM C Tabnvuen 4.

Ta6nuua 4 - HopMmaTuBHble K03¢hhULMEHTbI 3anaca YCTOMYNBOCTU NPU BEPOATHOCTHOM
noaxoge

MacwTab

O6nacTtb NnpMMeHeHUs

KoadpduumeHT
3anaca
YCTOMUYMBOCTH

Jonyctnmas
BEPOSATHOCTb
ob6pyLieHus,
[K3Y <=1], %

YcTynbl

Pabouwnin po 1 roaa.

JopaboTka Kapbepa C NpoBeAeHneM
065a3aTeNIbHOr0 MHCTPYMEHTaNIbHOMO
MOHUTOpPUHra (B pexume peasibHoro

BpEMEHM C NOKPbITUEM paboyei 30HbI).

Be3ntogHas TexHonorus.

DKcnayataumsa U TeXHMYecKoe
rnepeBoOOpYXEHME.
MpoekTupoBaHne A0 Ha4yana
aKCnayaTaumm npu ycnoBum
[OCTATOYHOW reoMexaHn4ecKkomn
N3Y4YEHHOCTM MECTOPOXAEHUS MO
OaHHbIM BypeHUs CKBaXWH

He
yYnTbiBaeTCH

lMpoekTpoBaHue A0 Ha4dana
aKCnayaTaumm.

Hanuumne oTBETCTBEHHbIX COOPYXXEHUIA.

40%

30%

20%




JopaboTka Kapbepa.

1,20 20%
BesntoaHaa TexHonorus.
JKcnayaTauus u TexXHu4eckoe
nepeBoopyXeHue
pynna P Py
[MpoekTMpoBaHWe A0 Ha4dana
yCTyros 0
MeXaY 3Kcnsyatauuu npu ycroBum 1,25 15%
AOCTaTOYHOM reoMexaHn4ecKom
TPaHCNOPTHBbI

N3YYEHHOCTN MECTOPOXAEHUA NO

MU Cbe3gaMun
AAHHbIM 6ypeHV|9| CKBaXWH

MpoekTnpoBaHMe A0 Havana
aKcnayaTaumm. 1,30 10%
Hannune oTBETCTBEHHbIX COOPYXEHUN.

JopaboTka Kapbepa.

1,20 15%
Be3ntogHaa TexHonorus.
JkcnnyaTaums n TeEXHUYecKoe
nepeBoopyxeHune
MpoekTnpoBaHue A0 Havana
bopT 0
Kapbepa B 3KCnyaTaumu npu ycnosum 1,30 10%
AOCTaTOYHOM reoMexaHn4eCcKom
uenom

N3YUYEHHOCTU MECTOPOXAEHUSA MO
AaHHbIM BypeHUs CKBaXMH

MpoekTupoBaHmne A0 Hayana
aKcnayaTaumm. 1,50 5%
Hanuune oTBETCTBEHHbIX COOPYXEHUN.

5. HopMatuBHbie KO03(pdUUMEHTbI 3anaca YCTOMYMBOCTM U BEpOSATHOCTU 06pylueHus,
npueeneHHble B Tabnuuax 1 - 4, MOryT ObiTb CKOPPEKTUPOBaHbl ANS KOHKPETHbLIX YC/IOBUIA Ha
OCHOBaHUK 3aK/OYEHUS Crneunann3mMpoBaHHON OpraHu3auun.

6. HopMaTuBHbIN KO3 dMUMEHT 3anaca YCTOMUMBOCTM A1 OTKOCOB OTBasioB, (GOPMMpPYEMbIX B
pexuMe ynpasnsiemMblX Aedopmauuin, He perfaMmeHTMpyeTcs. BbinonHeHMe oTBasbHbIX paboT
OCYLLEeCTBNAETCS Ha OCHOBaHWM 3aK/lOYEHUs crneuuann3mpoBaHHON OpraHusaumm, npm obecneyeHum
MOHUTOPUHIa COCTOSIHUS NJIOWAA0K pa3rpy3Ku:

06pa3oBaHMs N pacKkpbITUS TPELUWH;

NOBbIWEHNS CKOPOCTM OCeAaHUS;

M3MeHeHNAa HaKJ/1oHa.

PasmelleHne ropHoro obopyAoBaHUS AOJIKHO MPOM3BOAUTLCS 3a MpeaenamMn 30Hbl aKTUBHOWM
nedopmaunm.

Mepexogay Ha ¢dopMMpoBaHME OTKOCA OTBasjla B pexume ynpasasieMbiXx gedopmauunin AOHKHO

npeawecTrBoBaTh MPOBEAEHME OMbITHO-MPOMbILWIEHHbLIX WCMNbITAHWUIA C OMNpeAeneHneM KpuTepues
6€30MacHOro COCTOSIHMSA Pa3rpy304HbIX MIOLWAA0K M NOpsSAKa AENCTBUIN, B Cllyvyae UX NPEBbILEHUS.

MpunoxeHne N 5



K ®epgepanbHbiM HOpMaM 1 Npasunam B obnacTu
npoMbiwieHHon 6e3onacHocTm "lMpasuna
obecneueHuns yctonuymsoctn 60pToB N YCTYNoB
KapbepoB, pa3pe3oB M OTKOCOB OTBanos",
yTBEPXAEHHbIM Npuka3oM degepanbHOM Cryxbbl
Mo 3KOJSIOrMYECKOMY, TEXHOSIOrNYECKOMY

N aTOMHOMY Haa30py
or" " 2020r. N

- MHXXEHEPHO-TEOJIOTM4YECKOE N3YYEHWUE
ycnosnn ®OPMMPOBAHNA N OLIEHKA YCTONYNBOCTUN OTKOCOB OTBAJIOB

1. YcrtonumBocTb

OTKOCOB

oTBaJ10B onpenensaeTcs

MHXEHEPHO-reo/s1IorM4eCKnmMm n

rmaporeosiorm4eCKnmMm 0COBEHHOCTAMM OCHOBaAHMS npeanosiaraeMoro ydyacrtka CKiaamnpoBaHusa nopoj,
TUNOM CKnagunpyembiX nopoa u TexHonornemn OTBaﬂ006pa3OBaHMﬂ. PacueTsbl YCTOIZHMBOCTM OTKOCOB
OTBaJiOB BbINOJIHAKOTCA TEMU XE& MEeToAaMWnN, YTO W pPacCyeEThbI YCTOl;’ﬂ-IMBOCTM YCTYynoB w© 60pTOB

KapbepoB, pa3pe3os.

2. Mpu oTCbinke 0TBanNOB BO3MOXHbl TPU CXEMbl HapyLUEHUs UX yCToumMBOoCTM (Tabnuua 1).

Ta6bnuuya 1 - CxeMbl AecpOPMUPOBaAHUA OTKOCOB OTBaJIOB

N PacueTHada cxema KpaTkoe onuncaHue Ycnosus
npUMeHeHUs
1 HaanoaowBeHHbIM Konuyectso
OMNOJMI3€eHb, MPOYHbIX CKasbHbIX
XapaKTepusytowmmncs nopoa B oTBasibHOM
NMJaBHOW KPUBOJSIMHENHOMN CMecCu He MeHee
MOBEPXHOCTbIO CKOJIbXKEHUS, 80%.
peanuayloLlencsa B Tene
oTBana u BbIXoAslen B ero
HWXHIOO 6pOoBKY
2 KOHTaKTHbIN

(NoaoLWBEHHLIN) OMON3€EHb,
XapaKTepusytowmincs
NMOBEPXHOCTbLIO CKOJIbXEHMS,
KOTOpasi YaCTUYHO
peanusyeTcsa B Tene oTBasa
M MO KOHTAKTY OTBasIbHbIX
nopoa v nopoj OCHOBaHUS

Mpun HanuumMu Ha
MnoBEepXHOCTH
OCHOBaHMS NpoCcnos
Tanbix
necyaHo-rAMHUCTbIX
OT/IOXXEHWUN
MOLLHOCTbIO HEe
MeHee 0,1 M, a
Takxe npu
"pazgaBnmBaHmn”
BECOM OTBana
cnabbix
CcKnaanmpyembix
nopoa




MoanoaoLBEHHbIN

Onon3eHb,
COMpoBOXAaKLWMNIACS
BblJlaBNMBaHUEM cnabbix
nopoa OCHOBaHus.
Peanusyetcsa B ABYX
dopmax:

a) Hambonee HanpsHpkeHHas
NOBEPXHOCTb MNPOXOAUT MO
Teny otBana wu cnabbim
nopoaamM OCHOBaHUS;

6) Hambonee Hanps)KeHHas
NOBEPXHOCTb npoxoauT
yepes Teno orBana, cnabble
nopoabl OCHOBaHWS M Mo
KOHTaKTy C MOACTUNAIOLLNMM
NPOYHbLIMK NOPOAAMM.

B cnabbix nopoaax

OCHOBaHuA, npu
HannMunm Hanopos
BoAbl B Mopoaax
OCHOBaHuA, npu
pasaaBnvBaHum
BECOM oTBana
cnabbix
CKNnaaupyeMbix
nopoa, a Takxe
pa3BuBaTbCs npu
OTCbIMNKe ApycoB
oTBana Ha cnabble
nopoasl HWXHEro
apyca

H - BbicoTa oTBana (spyca); & - reHepanbHblii yron oTkoca oTeana (yron sipyca); &
- Yros HakK/oHa OCHOBaHWsA; h - MoOWwHOCTb cnaboro cnoss B OCHOBaHMM 6opTa wiam
BeNMYMHa 3arnybneHns NnoBepxXHOCTU CKOMbXEHMS B MOPOAbl OCHOBAHMS.

3. B pesynbTate MHXEHEepHO-reosIorMyeckmx M rMAporeosiorMyeckmux MCCnefoBaHU OOXKHbI
6bITb M3y4yeHbl: (U3NYECKMe CBOWCTBA CKIaAMPYEMbIX MOPoA, MPOYHOCTb MX B KYCKE, CABUIOBble
XapaKTEePUCTUKN OTBA/IbHOW MacChbl, CTPOEHME OCHOBaHWSA (HaK/IOH OCHOBAaHWS, HasM4yMe MpPOC/IoeB
cnabblX MOpPoA M WX MOLLHOCTb, HanuymMe BOAOHOCHbIX FOPM3OHTOB, BO3MOXHOCTb 06pa3oBaHMS

TEXHOrNreHHbIX BOAOHOCHbIX TOPU30OHTOB B HMXXHEN YacTu oTBasia N B nopoaax OCHOBaHl/IFl).

4. WN3yyeHne WHXEeHepHO-reos0rmyecknx YCﬂOBMVI BbIMOJIHAETCA Ha CTagun CoCTaBiEHUA

NMpoeKTa OoTBaJla U YTOYHAETCA B nNpouecce ero aKkcnsyataunm npmn MaMmeHeHnn:

rnapaMeTpoB OTBasa: BbICOTbl U (DOPMbI KOHTYpPA;

TEXHO0rnMn OTBaJ'IOO6pa3OBaHVIF| -

MHTEHCNBHOCTU CKNlaanpoBaHu4,

CXeMbl

COCTaBa N COCTOAHUA CKNaanpyeMblX nopoa.

dbopmMupoBaHus,

5. [paHMua y4yacTka WHXEHEPHO-reosIorMYecknx WCcieaoBaHUin OCHOBAHMUA

YCTaHaB/IMBAETCS UCXOAS U3 JIMHEWHbIX pa3MepoB OTBana Mo HWXHENW 6POBKE, YBEMUYEHHbIX Ha

BbICOTbl MPOEKTUPYEMOIO OTBaJla B KaXAyt0 CTOPOHY.

npumeHsieMoro o6opyaoBaHus,

nog otTBan



6. CocrTas, obbeM n Metoauka MHXEHEPHO-reoJlIorm4yecKknx nccnegoBaHUM 3aBUCAT OT CTENEHMU

CNOXHOCTH

yyacTka

HebnaronpusaTHoMy dakTopy (Tabnuua 2).

oTBasioobpaszoBaHmsl.

CreneHb

CJTOXHOCTH

onpeaensitoT Mo

Ta6bnuua 2 - Kateropmm cno>xHocCTu yc/10BUiA oTBasioo6pa3oBaHusA

dakTop KaTeropusa cnoxHocTu
1 - npocTble 2 - C/OXHble 3 - 0c060 CnoxHble
OcHoBaHue MpoyHoe (CkanbHoe) AncnepcHble AncnepcHble

nnm
MHOroneTHeMep3noe
(npu coxpaHeHuun

TENIOBOr0 pexmnma)

HECBA3HbIE NOPOAbI

CBA3HbIE NOpPOAbI

Yron Hak/AoHa
OCHOBaHMs, rpag.

MeHee 5

5-10

6onee 10

Mmaporeosioruyec
Kue ycnosus

OTCyTCTBUE MOA3EMHbIX
BOJ, UM Hanuuune
O1HOTO BblAEpPXXaHHOro
B MslaHe 6e3HanopHoro
BOAOHOCHOIO
ropu3oHTa B
OCHOBaHuKM oTBana

Hanuune HanopHoro
BOAOHOCHOIO
ropusoHTa B oTBane
UNnN B ero OCHOBaHUM

Hanuuyue B oTBane
Wn B ero
OCHOBaHUN
HECKOTbKUX
HanopHbIX
BOAOHOCHbIX
rOpM30HTOB

CocraB
OTBaslbHbIX NOpoA

1. O6noMKkM ckanbHbIX
N NONyCKasbHbIX NOPOA,
C NpuUMechbto
CYFTMHUCTBIX UK
MOPEHHbIX MOPOoA He
6onee 20%

2. BeyHomMep3anble
ANCNepCHbIE NopoAabl

3.
OpecBsaHo-webeHncTble
, MopoAbl BHE
3aBUCMMOCTM OT
COOTHOWEHUSA dpakuumn

MecyaHO-rMUHUCTLIE,
rnecyaHo-cynecyaHble
WU/VNnn MOpPEHHbIE
OTNOXEHUS

CyrnvHucTble

CTtpoeHune
OCHOBaHus

OaHopogHoe

HeogHopoaHoe

HeogHopoaHoe

Haunbonee

OpHopoagHOE OCHOBaHWE NpeacTaBNeHO O4HUM NHXXEHEPHO-TeoSI0rMUYEeCKMM 3/IEMEHTOM.

7. HXeHepHO-reonorM4yeckne UccresoBaHus NpoBOASTCA MOCTAAUAHO.

Ha nepBoii ctaaMm uccnegoBaHWs BeayTcs Mo ABYM MPOMUIbHBIM JIMHUSAM C PacCTOSHUSIMUI
HO He MeHee 3 CKBaXWH Ha npodwune.

Mexay CkBaxkmHamm He 6onee 200 M,

CKBaXXWHbl

NpoeKTMpytoTca rnybnHoin He MeHee 25% OT npegnonaraeMon BbICOTbl OTBasia. bypeHue CKBaXXMHbI
npekpawiaerca nocne 3arnybneHuns B ckasbHble NOPOAbI HE MeHee, YeM Ha 2 MeTpa.

MonoxeHne NpodUAbHbLIX JIMHUI ONpedensieTcsd opraHusauuen, Beayllen uccnefoBaHUs, Ha
OCHOBe aHanu3a penbeda MeCTHOCTU M NpeanosiaraeMoro HanpasseHus oTBanoobpa3oBaHms.

Mo

pesynbTaTaMm

nccnepoBaHum

nepsomn

Ctagunm

oueHUBAETCA

KaTeropus

CNOXHOCTU



oTBanoobpazoBaHUA W NpPOBOASATCS WCCNeAOBaHMSA BTOpPOW cTagMm no Haubonee onacHbIM
HanpasneHnsaMm (NpodunbHbIM NMHUAM). Ecnn no pesynbTaTaM nepBoOW CTaguuM WCCNeaoBaHUin
YCTaHOBMEHbI YCNOBUS, CXOXME C OTBASIOM-aHANOroMm, To AasibHENLWNE UCCNeA0BaHUs BTOPON CTaanu
He TpebytoTcs.

KonnuectBo MpoduabHbIX NIMHUIA Ha BTOPON CTaauWn onpeaensieTcs opraHusauuen, Benyluen
nccneaoBaHUa U/UNKM pacyeTbl YCTOMUYMBOCTM OTKOCOB OTBasoB. Ana 1-i KaTeropuMm CROXHOCTU
yCnoBuiA oTBasioobpasoBaHua BTOpas CTaaust UCCNeAOoBaHWUI He MNpoBoOAUTCA. PaccTosiHus Mexay
CKBa)XWMHaMM Ha NPOdUNbHBLIX NMHUSAX AO/KHbI COCTaBNATb AN 2-W U 3-WN KATEropun CIOXKHOCTU
ycnosuii He 6onee 100 1 50 M, COOTBETCTBEHHO.

8. BTopas crtagusa WHXeHepHO-reonorMvyecknx uccnefoBaHMn 3- KaTeropun CrOXKHOCTU
yCnoBuii oTBanoobpasoBaHMsa AO/MKHA coAaepxaTb paboTbl C NMpUMEHEHWEM MEeTOAO0B CTaTU4eCcKoro
30HAMPOBaHUS. [laHHble BUAbl UCCNEeAOBaHU NPOU3BOAATCA NO CETKE C PACCTOSIHMEM MeXAy TOUYKaMu
onpo6boBaHua He 6onee 100 M. 3amMep NOPOBOro AaBfEHUA MO rNybMHE BbINOSHAETCA ANS KaXAoro
BblAENEHHOro Npu CTaTUYECKOM 30HAMPOBAHMW OAHOPOAHOrO CNOS Wiau 4Yepe3 5 M (Npu OTCYTCTBUM
SIPKO BbIPaXXEHHOW C/IOUCTOCTH).

9. Yactota oTbopa npob U3 CKBaXWH A9 NabopaToOpHbIX WCCNeAoBaHWUI onpenensieTcs
HeobXoANMMOCTbIO NONyYEHNS MoKasaTtenen pusanko-mexaHmdeckmx ceoicts. O6pasubl oTbuparTca n3
KaXAoro BuM3yasibHO BblAeNIEHHOr0 OAHOPOAHOrO CNOosi, MPU MOLWHOCTM ero 6onee 2 M U3 Kaxaoro
ABYXMETPOBOro WHTepBasna. B 30He TOHKOW cnouctoctM (MeHee 1 M) 4actota oTbopa AO/MKHA
coctaBnatb 20 - 25 cM Ha 1 NOrOHHbIN METP CKBaXWHbI.

10. Mpu BbINOIHEHUU WMHXXEHEPHO-reosI0rMUYECKUX MCCNefoBaHUiA AONYCKaeTCs WCMoSb30BaTb
reomsnyeckme MeToabl, NpM 3TOM PacCTOSHUE MeXAY CKBaXMHaMW Ha NpodUAbHbBIX JIMHUSX MOXET
6bITb YBENMYEHO He bosee, yeM B 2 pa3sa.

11. Mpn M3y4YeHMN rIMApPOrecsIorMyeckmnxX yCnoBuii OCHOBaHMS OTBasa yCTaHaBIMBaOTCS:

HanMuymMe N xapakTep BOAOHOCHbIX FTOPU30HTOB;

dUNbTPaUMOHHbIE N KOMNPECCUOHHbIE CBOMCTBA BOAOHOCHbIX M BOAOYMNOPHbIX MOPOA;

rpaHnYHblEe YCIOBMUS BOAOHOCHbIX M1acToB;

YCNOBUSI UX MUTAHUSA U pasrpysku;

rmapasnuyeckas CBssb Mexay niacrtamu;

BIMAHNE TEXHOIMEHHbIX q’)aKTODOB Ha U3MEeHEeHUE peXxXnMMma BOAOHOCHbLIX M1acToB.

CoctaB M 06bEM rMAPOreoNorM4YeCcKnX M3bICKaHMN 3aBUCAT OT KATEropum CIOXHOCTU YC/TOBUM
oTBanoobpaszoBaHNs U ONpenenstoTCcs opraHmsaumen, BeayLuen nccnegoBaHums.

12. OnpegenenHne @U3NKO-MEXAaHUYECKMX CBOMCTB OTBaJIbHOM MacCbl BbIMOSIHAETCSA MO
pe3ynbTaTaM J1abopaTOpHbIX WM MOJSIEBbLIX WCMbITaHWIA, NMBO C MCNOSb30BAaHUEM CMpPaBOYHOrO
MaTepuana C YYeTOM rpaHyJIOMETPMYECKOrO M NeTporpadnyeckoro cocraBa CKIaanpyeMbiX Nopos

13. Tlpu 3aneraHMM B OCHOBaAHMM OTBasIOB MeCYaHO-TIMHUCTLIX MOpoa B Xoje
WHXXEHEepPHO-reo10rM4eckmnx nccnenoBaHum AOMNONTHUTENBbHO n3yyatroTcs N3MEeHeHUs
dU3NKO-MEXaHMYECKNX CBOMCTB MOpo4 BO BpeMeHu, o06yCcrnoBneHHble BO3pacTaHWEM BHeELWHeN
Harpy3sKku u pasBuMTUEM NOPOBOro AaBJIEHUS.

14. [na oTBanoB MpPOYHbIX CKajbHbIX MOPOA HAa MPOYHOM OCHOBAHMW pa3Mep OMaCHOWM 30HbI
npuHUMaeTcs B CooTBeTCTBMM C Tabnuuen 3. B 3TuUx ycnoBusx [OMNycKaeTcs pasrpys3ka
aBTOCaMOCBasioOB HENOCPEeACTBEHHO NOA4 OTKOC MpM HaJM4Ynm nNpenoxpaHUTEsIbHOro Bana, BbICOTON He



MeHee 0,5 AnameTpa Koseca aBTOMOOGUASA MaKCMManbHOW rpPy30NOAbLEMHOCTU, MPUMEHSEMOrO B
OAHHbIX YCOBUSX.

Ta6nuuya 3 - Pasmep onacHOi 30Hbl Ha OTKOCaxX OTBAJIOB M3 MPOYHbIX CKaJibHbIX
nopona:

CKopocCTb noaBuraHmst poHTa oTBana, Pa3Mep onacHoM 30Hbl OT BepXHel 6poBKK
M/CYyTKM oTBana, M
0,5 1,4
1,0 2,0
1,5 2,5
2,0 3,0

K NpoYyHbIM NOpoAaM OTHOCATCA TakXe MHOrosieTHeMep3sible nopoabl rMpu yCnoBUU COXpaHEHUA
MX TEMNZIOBOIro peXXnMa 3a CHET CKOPOCTU OTCbINKN nin peanndaunm cneunaibHbIX MepOHpMHTMﬁ.

15. MNpepenbHO agonycTuMas BbICOTa sipyca OTBasa onpeaensieTcs pacdeToMm. [ns ycnosum
oTBanoobpazoBaHMa I KaTeropmm CNOXHOCTU W OTCYTCTBUM Ha OTBase MM B HENOCPEACTBEHHOM
61M30CTN OT HEro OTBETCTBEHHOIO COOpYXeHus (06bekTa), BbiICOTa sipyca He orpaHM4YeHa.

16. PacyeT yCTOMYMBOCTM OTKOCOB OTBAJSIOB, C/IOXKEHHbIX CBS3HbIMW AWCNEPCHbIMM MOpPOAAMM
NN CKaNbHbIMW MOPOAAMU C CoAepXaHWeM TANHUCTOro 3anonHutens 30% u 6onee, NPou3BOAST C
y4eTOM MopoBOro AaBfiEHUS BOA.

17. Tpwn oTcbinke oTBaNla Ha cnaboe ocHoBaHMe Aans obecneyeHUss HOPMATMBHOMO
KoadduumeHTa 3anaca AO/HKEH OTCbiNaTbCs onepexatowmn otsan (npepotsan). B 3atom cnydae
YCTOMUYMBOCTb OTKOCa OTBasia pacCYUTbIBAETCA HE TONIbKO C y4YeTOM Beca W COMPOTUBAEHUS CABUTY
BblJaB/MBaeMon MopoAbl OCHOBAHMS, HO W C Y4YeTOM TMpUrpysku. YCTOMUYMBOCTb NpeaoTsasna
onpeaensieTcs oTAesNbHbIM pacyeToM.

B cnydae OTCbINKM OTBaJioB Ha MHOrosIeTHEMEpP3/I0e€ OCHOBaHWME C COXpaHEeHWeM ero
TeEMNEpATypHOro pexwmma, MOLWHOCTb NnpeanoTBasia, OTCbiIMaeMoOro B JIETHEE BpeMA, HeE [A0J1KHa
npeBbilWaTb TONWNHY CNoA CE30OHHOIO OTTamBaHUA.

18. WHxeHepHO-reosiorMyeckne WUCCreaoBaHWUss AN OTBaNoOB,  PACMOJIOKEHHbIX  Ha
noApaboTaHHbIX TEePPUTOPUSIX, AO/DKHbI BKAOYATb AOMOSHUTENbHbLIN KOMMEeKC paboT: oOueHKa
AedopMaumii  OCHOBaHWSl, W3y4YeHME TUAPOreosIorMyYeckMx W reoMexaHWYeckmMx MnpoLeccos,
pas3BMBAOLNXCS B MOPOAHbLIX MAacCcMBax Npu BeAeHUN NOA3EMHbIX FOPHbIX paboT.

MpunoxeHue N 6
K ®epepanbHbiM HOpMaM 1 nNpasunam B obniactum
npomsblWwieHHoM 6e3onacHocTm "MNpaBuna
obecneyeHuns yctonumeoctn 60pToB M YCTYMNoB
KapbepoB, pa3pe3oB M OTKOCOB OTBanoB",
yTBEepXAeHHbIM Npuka3om degepanbHON Cryxbbl
Mo 3KOSIOrNMYECKOMY, TEXHOSIOrNYEeCKoMy
N aTOMHOMY Haa30py
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1. Mpn KOMBUMHMPOBAHHOW pa3paboTKe MEeCTOPOXAEHWUIN BAUSHME MOA3EMHbIX FOPHbLIX paboT Ha
yCTOMUMBOCTb 6OPTOB KapbepoB, pa3pe3oB onpeaensieTcs cnocoboM ynpaBieHUs TOPHbIM AaBNeHNEM

(Tabnuua 1).

Ta6bnmua 1

KOMOGMHMPOBaAHHO pa3paboTke MeCToOpOoXXKAEeHUN

. OLIEHKA
YCTOWYMBOCTN EOPTOB W YCTYNOB KAPLEPOB W PASPE30B
NPV KOMBUHMPOBAHHOW PA3PABOTKE MECTOPOX/EHUA

- ‘DaKTOpr, yYunTbiBaeMblie

B pacuyetre YCTOMYMBOCTM 60pTOB nNpMU

Cnocob ConyTcTBYlOWMe dakTopbl
ynpaB/ieHus reoMmexaHm4yeckume npouecchol B
rOpPHbIM MaccuBe
AaBNeHNEM
MoanepxaHune Mpouecc caBMXEHNSN B | MapamMeTpbl pasaennTenbHoro
BblpaboTaHHOro npeaenax ynpyrux | uenmka
MpoCTpaHCTBa aedopmaumni. MpOYHOCTHbIE
uennkamu CBOICTBa MaccuBa He | COCTOsiHNE LIENIMKOB C YYETOM
CHWMXXarTcs BJINAHUA Kapbepa
3aknaaka Mpouecc COBWMXKEHUNS c|CBoncTBa 3aKk1af0o4HOro MaccmBa.
BblpaboTaHHOro dopMmnpoBaHmeM 30H TpewnH u|Bo3MoXHoe Hannuyme
NPOCTPaHCTBA NAaBHbIX CMeLeHNN. Heao3aKnaakum BblpaboTaHHOIO
MpOYHOCTHbIE CBOWCTBA MaccuBa | MpOCTpaHCcTBa

CHMXAaTCA B 30HaAaX CABUMXXEHWUA

O6pyuweHune pyabl
N BMeLlaloLWwmx
nopoga

Mpouecc CABUXeHUd C
cdopmmpoBaHnem 30H
06pyLIeHns, TpeLMH N NMAaBHbIX
CMeLleHUN.

MpPOYHOCTHbIE CBOCTBA MaccuBa
CHMXKAIOTCSA B 30HAX CABWKEHUS

CBoincTBa HapyLleHHOro MaccuBsa
rOPHbIX MOpPoA B COOTBETCTBUM C
Pa3/IMYHbIMW 30HAMU CABMXEHUS

Mpun napannenbHomn
OTKpbITO-NMOA3EMHON pa3paboTke -
napaMeTpbl pa3aennTenbHOoro
uenmka

2. Mpun pacyeTax yCTOM4YMBOCTN BOPTOB KapbepoB, pa3pe30B B 30HAX CABUXEHWUI OT NOA3EMHOWN
pa3paboTku, ceBoicTBa nogpaboTaHHOro MaccMBa OMNpeaenstTca B COOTBETCTBMM C Tabnunuen 2.

FpaHMUbl 30H CABUXEHWUIN OMpeaensaioTcs BEAUUYMHON agedopMaLlnii pacTsxkeHums.

Ta6bnuua 2 - NaMeHeHMe cuenieHmsa B nogpaboraHHOM MaccuBe

30Hbl CABMXEHUSA

CuenneHne B nogpaboTtaHHOM

maccme Cn.w, MMa

HanmeHoBaHue Oedopmaunm
pacTsiXeHus, e
O6pyLueHus 6onee 30,0 - 1073 0,02
COBMXEHUSS C  pa3pbiBOM (6,0 - 30,0) - 1073 0,30Cy
CNJIOWHOCTU (TpEeLLmH)
MnaBHbIX caBuMXeHUn 6e3 (0,5 - 6,0) 10-3 0,7Cu

paspbiBa Cr/IOWHOCTH




Cu - cuenneHune B HenogpaboTaHHOM MaccuBe.

MNoTHOCTb U yron BHYTPEHHENo0 TpeHU4 I'IOD,pa6OTaHHOFO MaccumBa MpuUHMMalKOTCA paBHbIMU
MJIOTHOCTU U YTy BHYTPEHHEIO TPEHNA Heno,qpaﬁoTaHHoro MaCCmBa COOTBETCTBEHHO.

3. paHnLbl 30H CABUMXEHUSA OnpenendaioTcd no pesynbratam HabnoaeHN 3a CABMKEHMEM. Mpu
onpeaeneHnn rpaHuy AonyCKaeTcda WnCnosib3aoBaTtb Yyrjbl 30H COBWXKEHUA  MNun pe3ynbTaThl
YNCNEHHOTO, CbVIBVI‘-IeCKOFO MOAENTMPOBaAHUA.

4. YTOUYHEeHME NPOYHOCTHbIX CBOWNCTB HapyweHHOro MaccmBa B 30HE I'IO,CI,pa6OTKVI, NpUBEAEHHDbIX
B Tabnmue 2, OCYLLUECTBNAETCA CI'IeLLVIaJ'IM3M|DOBaHHOI71 OpFaHVI3aLl,VIEI71.

MpunoxeHne N 7
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OLIEHKA ®U3UKO-MEXAHUYECKUX CBOMCTB MACCUBA NOPHbIX NOPOA

1. OnpeneneHne CBOWCTB MacCMBa FOPHbIX MOPOA M MOBEPXHOCTEN OcnabneHus BbiMNOJHSETCS
NnabopaTopHbIMMU WUAN HATYPHbIMU WCMbITAHUMAMW, OBpPaTHLIMK pacyeTamMyu MO aHanorumM u/mnn ¢
MCNONb30BaHMEM CMPaBOYHbIX AAHHbIX. [N pacyeToB YCTOMYMBOCTM 6OPTOB U YCTYMNoOB B KayecTBe
MCXOAHbIX AaHHbIX MPUHMMAIOTCA CpeaHEeCTaTUCTMUYECKNE 3HAUEHUS.

2. lNepeyeHb WUCXOAHbIX AAHHbIX, MCMOJIb3YEMbIX B pacyeTax YCTOMYMBOCTM, OMNpeaesnsieTcs
BblGpaHHbIMM MOAE/bIO MOBEAEHWS MAacCMBa, KPUTEPMEM €ro paspyLUeHUs U METOLOM pacyeTa.

B 3aBucuMMocTM OT TUMOB MOpOA, XapakTepa WX AedopMUPOBaHUA  MPUMEHSIOT
XecTKoniacTuyeckue, ynpyrve, ynpyronnacTuyeckume, nMaacTMUYeckne, peosiorMyeckne Moaenu
noBeaeHUs Maccuea.

OCHOBHbIM KpUTEPUEM pa3pyLUEHUS ABNSETCA IMHENHbIN KpuTepuin KynoHa-Mopa. HennHenHble
KPUTEPUM MPOYHOCTM MacCMBa MPUMEHSAIOTCS MO PELUEHUI0 MPOEKTHOM WMAN Creunann3mMpoBaHHOM
opraHusauuu.

MNpX oOUEHKe YCTOMUYMBOCTM YCTYnoB M 60pTOB KapbepoB, pa3pe3oB MeToAaMu NpenaesbHOro
paBHOBECUS C WCMOJIb30BAaHWEM KpuUTepUs paspyweHus KynoHa-Mopa NpUMEHSIOTCS CBOWMCTBA:

NJIOTHOCTb p, cuennieHne Cy 1 yron BHYTPEHHEro TpeHus (P MaCCuBa, a TakKXe cuensjeHmne n yron

TPEHUSI MO MOBEPXHOCTAM ocnabnenusa C', (P'. MapaMeTpbl HENNHENHbIX KpUTEPUEB pa3pyLUeHMUs
onpenensitoTcs MacrnopToM MNPOYHOCTM, NpPeAcTaBfeHHbIM rpaduKoM 3aBUCMMOCTU HOPMasbHbIX U
KacaTeNlbHbIX HaMpshKeHWU B MJIOCKOM MM O6bEMHOM HamnpsiXXeHHo-AedOopMUPOBaHHOM COCTOSIHUM.
MpX YMCNEHHOM MOAENNPOBaHMUM AOMNONIHUTENIbHO UCMOJb3YOTCS AedOpPMaLMOHHbIE XapaKTEPUCTUKMU.

paHnubl 30H COBWMXEHUSA OnpefensioTcs No pesysibTaTaM HabnogeHnii 3a CcABMXEHUEM Wn
pacyeTHbIMN METOAAMMU.



3. MNepeyeHb GHU3NKO-MEXAHUYECKMX CBOMCTB TFOPHbIX MOpPoA, HEO6XOAMMbIX AN OLEHKMU
yCTOMUMBOCTM GOPTOB KapbepPOB W YCTYMOB Ha pas/iMyHbIX 3Tanax MpoOeKTUPOBaHUS U OTpaboTku
Kapbepa, pa3pesa, npuBeaeH B Tabnuue 1.

4. Ha aTane npeanpoeKTHbIX paboT hU3NKo-MexaHMYeckne CBOMCTBA FOPHbLIX NOpoA A0MyCTUMO
NpUHMMaTbL N0 MEeToAy aHasorni U/Unn NCNosib30BaThb CMPaBOYHbIE AaHHbIE.

5. Ana pa3Mmardaembix Nopoa Ha 3TanaxX MNPOeKTUPOBaHWA, 3KcCrlyaTauum M TEXHUUYECKOro
NMEePEBOOPYXEHUA Heob6xoaMMo AOMONHUTENBHO onpeaendTb NPo4YHOCTHbIE CBOWCTBa rOpPHbIX NopoAa B
BOAOHACbLILLEHHOM COCTOAHUMN.

6. Ansa MeCTOpOM(ﬂeHMVI, PacrnosioXXeHHbIX B KPUOJZIMTO30HE, NEpPEYEHb AONOJIHUTENbHbIX
d)M3VIKO-MexaHMLIECKMX CBOWCTB FOPHbIX NOpoA ONnpeaAeEnsAaeTcd CI'IeLl,MaJ'IMBMDOBaHHOVI OpFaHM3aLlME[/J1.

7. OnpepgeneHve MNPOYHOCTHbIX M AedOopMaLMOHHbIX CBOWCTB MacCMBa rOPHbIX MOpoA
NpoOM3BOAUTCS MO pe3ysbTaTaM s1abopaTopHbIX WM HATYPHbIX WCMbITAHUA C  WCMOSIb30BaHWUEM
MOHMXAOLWMX KO3IPPULNEHTOB NN SMNUPUYECKUX DOPMYII.

BennunHa cuenneHns B MaccmBe TpeLWMHOBATbIX FOPHbIX NOpo4 onpeaenseTcs no d)opMyne:

C:CO;CI

+C’

1+a-|n|;| (1)

roe: Co - cuenneHme B obpasue, MMa; C' - cuenneHne nNO KOHTaKTaM, onpeaensiemMoe
pe3ynbTataM nabopaTtopHbIX U/WUAN HaTypHbIX UCMNbITaHUMN, obpaTHbIX pacyeToB, Mla; H - BbicoTa
npnboptoBOoro MaccmBa, M; | - cpegHuii pa3Mep 3J/IEMEHTAPHOrO CTPYKTYpHoro 650ka MaccuBa,
OrpaHMYEHHOro TPELWMHAaMU, M; a - KO3 MDOULUMEHT, 3aBUCSALMA OT NMPOYHOCTM MOPOAbl B MOHOJIUTHOM
obpasue 1 cTeneHn K xapaktepa TpewmHoBaTocTh (Tabnuua 2).

Ta6nuua 1 - MNepeuyeHb (PU3NKO-MEXAHUUECKUX CBOMCTB FOPHbIX NMOpoa ANA OLEHKU
YCTOMUMBOCTM 6GOpPTOB M YCTYNnoOB KapbepoB W pa3pe3oB Ha Ppas/inuyHbIX 3Tanax
NpPoOeKTUpoBaHUA U OTPaboTKM Kapbepa, pa3pesa

CsolicTtBa Twnn nopoa DTan npoeKkTMpoBaHUs U oTpaboTku
Kapbepa, pa3pesa

T20 lMpoekTnpoBa
HME n
BpeMeHHbIX | [TOCTOAHHbLIX | TexHUYeckoe
KOHANUWUMA KOHAMUMI | nepeBoopyx
eHue
EcTecTBeHHas Bce pa3zHOBMAHOCTU L] L L
BNI@XKHOCTb
Bna>kHOCTb Ha AduncnepcHble nopoabl ° L L
rpaHuLe Teky4decTtum
Yncno naacTMyHoOCTU AuncnepcHble nopoabl o g g
lMokasaTenb Teky4dectn | AucnepcHblie NopoAabl o g g
MnoTHOCTb Bce pa3zHOBMAHOCTH 4 g g




MnoTHOCTbL ckenerta

JAwncnepcHbie nopoasbl

MNOTHOCTb YacTuL,
rpyHTa

JAwncnepcHbie nopoasbl

KoadbdurumeHt
NOPUCTOCTH

[ucnepcHble nopoabl

KoadduumeHt
BOJOHACbILWEHUS

[uvcnepcHble nopoabl

MonHas BNaroeMKocCTb

[dvcnepcHbie nopoabl

OTHOCUTENBHOE
coaep)xaHue
opraHu4yeckoro
BellecTBa

[dvcnepcHbie nopoabl

paHy/IOMETPUYECKUIA
cocTaB

OuvcnepcHbie nopoabl

KoadhdurumeHt
pa3MAryaemMocTm

Bce pa3HOBMOHOCTU

OaHOOCHOE cXxaTue

Bce nopoabl 3a
NCKIOYEHNEM
ANCnepCHbIX NOpoa,

OgHoocHoe Bce nopoabl 3a
pacTshkeHne NCKII0YEHNEM

ANCNEPCHbIX NOpoA,
O4HOMNOCKOCTHOM AuncnepcHble nopoabl
cpes

Cpes co oxaTmem

CkanbHble n
nonyckasbHble
nopoabl

TpexoCHble UCMNbITaHMS

Bce pa3zHOBMAOHOCTU

Casur no
€CTeCTBEHHOM
TpewmHe

CkanbHble n
MoJslycKasbHble
nopoabl

Casur no pacnuny

CkanbHble n
MoJslyCKasibHble
rnopoabl

Moaynb gedopmauymn

Bce pa3zHOBMAOHOCTU

Moaynb ynpyrocrtm

Bce nopoabl 3a
UCK/TIOYEHUEM
HEeCBA3HbIX
AMNCNepPCHbIX NopoA

KoadpdurumeHT
nonepeyHom

Bce pa3zHOBMAHOCTH




aedopmaumm

KoadpdurumeHT Bce nopoabl 3a ° o L 4
lMyaccoHa UCKNoYeHneM
HEeCBA3HbIX

ANCNEPCHbIX Nopoa

n n
®" _ 118 BCex O6bLEKTOB BEAEHUSI FOPHbIX paboT; “®» - nns 06bLEKTOB BeAEHUS! FOPHbIX
n_n o o
pabor II knacca onacHoctn; © - [ONOSHUTENbHbIA (N0 PpeLleHnio  cneumManmanpoBaHHON
opraHusauum)

Ta6nuua 2 - 3HaueHus ko3 duLmMeHTa a aNa pas/IMuHbIX Nopoa

MopoAabl N xapakTep TPEeLWNHOBATOCTH CuenneHne B a
MOHONTE,
Kr/cm?
CnaboynnoTHeHHble U cnaboTpewnHoBaTble 4 -9 0,5

NnecyaHoO-TMMHUCTbIE OTNIOXEHUA,; CUIbHOBbLIBETPEJIbIE,
MOJTHOCTb KAOJ/IMHU3NPOBAHHbIE VI3BEpXXEHHbIE MOPOAbI

YNNOTHEHHbIE rMec4YaHO-rNMHUCTbIE NOPOoAbl, B OCHOBHOM 10 - 20 2
HOpMasibHOCEKYLLEeN TpeLwmMHOBaTOCTH

CnnbHOKA0/IMHN3NPOBaHHbIE U3BEPXEHHbIE NOPOAbI 30 - 80 2

YNAOTHEHHbIE Nec4YaHo-TNMHUCTbIE NOPOoAbl C pa3BUTOM 30 - 80 3
KOCOCEKYLLEN TPELMHOBATOCTbIO, KaOJIMHN3NPOBaAHHbIE
N3BEpPXXEHHbIe NOpoabl

CpeaHen nNpoYHOCTU CAOUCTbIe NOPOAbl, MPEUMYLLECTBEHHO 100 - 150 3
HOpMaJibHOCEKYLLEeN TPEeLWNHOBaTOCTH

150 - 170 4

170 - 200 5
MpoOYHble NOpOAbl, NPENMYLLECTBEHHO HOPManbHOCEKYLLEN 200 - 300 6
TPEeLNHOBATOCTH

> 300 7

MpOYHble U3BEPXEHHbIE MOPOAbI C PAa3BUTON KOCOCEKYLLEN > 200 10
TPELWWHOBATOCTbIO

KoHcynbTaHTINOC: npuMedaHune.
Hymepauuns nyHKTOB AaHa B COOTBETCTBUM C OpuLMaANbHBbIM TEKCTOM AOKYMEHTa.

9. Mpu pacuyeTax YCTOMYMBOCTM 6OPTOB WM YCTYNOB KapbepoB, pa3pe3oB [A0MNycKaeTcs
MCMNOMIb30BaAHNE SKBUBAMIEHTHbIX MPOYHOCTHbLIX CBOWCTB, YUYUTbIBAKOLWMX MPEPLIBUCTOCTb TPELUUH, U
onpeaensemMbix no Gopmynam:

C3 =(1- k)CM +kC'’ , (2)

tan(g,) = (1-K) tan(p) + k tan(¢’) , (3)



roe: Gs;, Cyu, C' - cuenneHne no NoBepxHOCTU ocnabnenuns, NOPOAHOro Maccuea U Mo paspbIBHbIM

!

HapyleHusiM B nopoaHoM Maccuse (TpewmH); P, @, , @ - yron BHyTpeHHero TpeHWsi Mo
NOBEPXHOCTN ocnabneHnsi, NOPOAHOIr0 MaccuBa M MO Pa3pbiBHbIM HapyLIEHUAM B NMOPOAHOM MaccuBe

(Tpewmn);

k - KO3 DULUMEHT CNIOLWHOCTM BAOJb NMJIOCKOCTU pa3spyLlUeHns, onpeaensemolini GopMynomn:

2

rae I' n In_ - NpoTSHKEeHHOCTb pa3pbiBHbIX HapyLIEeHUA U MOPOAHOIr0 MaccMBa.

10. [na ydyeTa NOBpPEXAEHWUA 3aKOHTYPHOrO MacCMBa YCTYMNOB TEXHOMOMMYECKMMWU B3PbiBaMu

pacyeTHOE CUEeNn/ieHMe no MOBEPXHOCTAM ocnabneHns noHMXaeTcsd Ko3dh@UUMEHTOM

onpeanensdemMbiM B COOTBETCTBUN C Tabnnuen 3.

A,

Tabnuua 3 - 3HaueHuna koapduymeHTa )\'1 B 3aBMCMMOCTMU OT YC/IOBUI B3pbiBaHUA

KonMyecTBo psSAaoB CKBaXUH B TEXHOMOMMYECKOM 6/I0KE U CXEMA KOMMYyTaLum
3apsaoB

A

npu B3pbiBaHMM 5 M 6onee psagoB CKBaXWH WM MNapasnsienbHoW KoOMMyTauuu

3apsgos (PpoHT AeTOHAUMOHHOW BOJIHbI NapannieneH gopMnupyeMomMy OTKOCY 0,4
ycTyna)

Npu B3pblBaHUU 3 - 4 pAAOB CKBAaXMH U NapansiesnibHOM KOMMyTauun 3apsaos

npun 5-pssgHoM n 6onee B3pbiBAHMW CKBaXWH M AMAroHanbHOMW KOMMyTauum 0,6
3apsgos  (PpOHT AETOHAUMOHHOW BOJIHbI  OpueHTMpoBaH no 45° «
dhopMmMpyeMoMy OTKOCY yCTyna)

npu B3pbiBaHUN 3 - 4 psSA0B CKBaXXWH U ANarOHanbHOM KOMMyTaUUM 3apsaoB 0,7
NMpu B3pblBaHUN 2 psSiAOB CKBAXWH U NapanfienbHON KOMMyTauMu 3aps40B 0,8
Npwu B3pblBaHUN 2 pSA0B CKBaXXWH U ANAaroHasbHOM KOMMyTauMn 3apsaoB 0,9
npw B3pblBaHUM 1 psaa CKBaXXUH 1,0

CTeneHb NOBPEXAEHUS 3aKOHTYPHOrO0 MacCMBa B3PbIBHbIMM paboTaMuM W, COOTBETCTBEHHO,

BE/IMYMHA MOHMXKaKLWero KosddunumeHTa 21 MOryT ObITb YTOYHEHbLI B XOA4€ OMbITHbIX paboT.

11. Mpu BEPOSATHOCTHbIX pacyeTax YCTOMYMBOCTM YCTYMNOB YYET AJINTENIbLHOCTU WX CTOSHUS,
CE30HHbIX MpPOLIECCOB 3aMep3aHuii/oTTamBaHUM, CENCMUYECKOrO0 BO3AENCTBUSA B3PbIBHbIX paboT
AOMNYCTUM MyTEM CHWXXEHMUS CuenfieHns no rnoBepxHOCTSM ocnabneHns B MaccuBax (OpMUPYEMbIX

YCTYNOB 10 HYNS.

12. Mpwn pacyeTax ycTonumeocTn 60pPTOB M YCTYNOB KapbepoB, pa3pe30B BeANYMHbI CLUenaeHus
N YI71I0B TPEHMUS MO 30HaM pa3sIoOMOB MPUHMMAKOTCA HA OCHOBAHMKM CNpPaBOYHbIX AaHHbIX, NM60 MeToaa

aHanorunii nnm obpaTHbIX pacyeToB.



MpunoxeHne N 8
Kk ®epgepanbHbiM HOpMaM 1 nNpasunam B obnacTu
npoMbiwsieHHon 6e3onacHocTm "lMpaBuna
obecneyeHuns yctonumeoctn 60pToB 1 YCTYrnoB
KapbepoB, pa3pe3oB M 0TKOCOB OTBanos",
yTBEPXAEHHbIM Npuka3oM degepanbHON CryXbbl
Mo 3KOJSIOrMYECKOMY, TEXHOSIOrNYECKOMY
N aTOMHOMY HaA30py
or"_" 2020 r. N
MOHUTOPWUHI
YCTON4YNBOCTU BOPTOB U YCTYNOB KAPbEPOB, PASPE30B
N OTKOCOB OTBAJ1IOB

1. Pa3gen no HabnwgeHusM 3a aedopmaumamMm 60pToB, YCTyrnoB, OTKOCOB B COCTaBe MpPOEKTa
NpOM3BOACTBA MapKLlenaepcknx paboT JO/HKEH BK/IOYAT:

obuime nonoXeHus, Uenn 1M 3agaym MapKLeRaepcKnx, rmaporeosiorm4yeckmx reoTeEXHMYECKNX n
MHbIX HAabNaeHW;

cBefeHus 06 obbekTax HabnoaeHun;
06yt reoMexaHn4ecKkyo MHDOPMaLKIo No MECTOPOXAEHWUIO;
obocHoBaHue TpebyeMol TOYHOCTU M NEPUOANYHOCTM HabIOAEHNIA;

npuMmeHsemble BuAbl (MeToAabl) HabnwaeHn ¢ 060CHOBAHMSMM TOYHOCTM M3MEPEHUN, CXEMbI
CUcTeMbl HabnaAeHWI, TUMNbI CPEACTB U3MEPEHUN;

nepeyeHb KOHTPOJIMPYEMbIX NapaMeTpoB;

NPU3HaKM HapyLleHUs yCTOMYNBOCTU;

TpeboBaHMsa K JOKYMEHTauMn No pesysbTtaTaM HabnaeHuit;

OOMNyCTUMbIE 3Ha4YeHns gedopmaunin n Kputepmn 6e€30NacHOCTN rOpPHLIX BbipaboToK.

2. [Ona o0b6bekToB BeAEeHUS OTKpbITbIX TOpHbIX pabor II knacca onacHoCctTM W Npwu
KOMBMHMpOBaHHOW cuctemMe pas3paboTkm  MecTopoXaeHus pasgen no  HabnwgeHusMm  3a

aedopmMaumamMm 60pToB, YCTYNOB, OTKOCOB AOMOSIHUTENbHO AO/HKEH BK/OYATh:

COCTaB CMneuuanbHOW rpynmnbl MO MOHUTOPUHTY W TMPOrHO3y YCTOWYMBOCTU, [OOJIKHOCTHbIE
0643aHHOCTN B paMKax MOHUTOPUHIa;

nepeyeHb pPUCKOB BO3HWUKHOBEHUS M pas3Butua gedopmMaunMin M HapyLWEHUN YCTOMYMBOCTU
60pTOB M YCTYNOB KapbepOB, pa3pe3oB U OTKOCOB OTBAJIOB.

3. B npouecce MOHUTOpUHIra Heo6xoaAnMMO onpeaensTb:
Hanuumne (oTcyTCcTBUE) AedopMaunii, XxapakTep U CcTagun Ux passBuTtus;

rpaHuUbl pacnpoCTpPaHEeHUs W BUAbl HAPYLIEHUIA YCTOMUYMBOCTU OTAENbHbIX YCTYMNoB, Tpynn
yCTynoB, 60pTOB Kapbepa, pa3pe3a, 0TKOCOB 0TBana;



OCHOBHble (haKTopbl, Npeonpeaensowmne pa3BuTMe HapyLLEHUA YCTOMYNBOCTH;

CMELLEHUS KOHTPOIMPYEMbIX 3HAaKOB (penepoB, TOYEK), CKOPOCTU aedopMaLmii, HanpaBieHne m
pasBUTME NPOLIECCOB CABUXEHUS U AedopMaLnm BO BPEMEHH;

OTHOCUTEJIbHbIE ,El,e(.'bOpMaLl,VIVI OKaTUA-pacTa>XXeHns, Hak10Hbl;

COOTBETCTBME MPOEKTHbIX U haKTUUeCKnX napameTpoB 60PTOB M YCTYMNOB KapbepoB, Pa3pe3oB u
OTKOCOB OTBAsIOB M UX ZIONYCTUMbIX 3HAUYEHNI KpUTEPUAM 6€30MacHOCTH;

n3MeHeHne reomeTpumn 6opTa Kapbepa, paspesa OT BO3AENCTBMS MPOLECCOB BbIBETPUBAHUA U
Aedopmaumi;

Hann4dme n CoCtodaHMeE nycrtoT um rnoJslocTemn npu KOM6MHMpOBaHHOl>‘I OTpa6OTKe MECTOPOXAEHUA!
CBOﬁO,CI,Hble, 3aTaMNOHUNPOBAHHbIE, 3a/10XXKEHHbIE 3aK1aAO4YHbIM MaTepwuasznioMm, 3arnoJiIHEHHbIE
OﬁpymeHHblMVI nopoaaMun,; MeCta BblCa4MBaHUA, YPOBEHb NOA3EMHBLIX BOA.

4. 3HauyeHus KpUteEpumeEB 6e3OI'IaCHOCTM, YCTaHOBJ1IEHHbIE I'IpOGKTHOﬁ ILI,OKYMeHTaLI,l/IeI‘/JI,
YTOYHAKOTCA B nNpouecce MOHUTOPUHIra MO pe3ysibTaTaM WU3yyeHua COCToOAHUA MaCCnMBa WU €ro
M3MEHEHUNA B XO04€E BEAEHUA TOPHbIX pa60T.

5. Pe3ynbTaTthl HABMOAEHNA AOMXKHbI CONOCTABNATLCA C MPUHATBIMU KPUTEPUSMU 6E€30MacHOCTH.
B cnyyasx ux npesbllleHns pa3pabaTbiBaloTCa MEPOMNPUATUSA MO YNPaBEHUIO YCTOMUYMBOCTbIO 60PTOB
M YCTYNOB KapbepoB, pPa3pe30B M OTKOCOB OTBA/IOB W BHOCATCA W3MeHeHus (AOMNONHEHMSA) B
NMPOEKTHYI0 AOKYMEHTaLMIo.

6. MNMpn nNpMMeHeHMM aBTOMATU3MPOBAHHbLIX CPEACTB HAOMAEHMN CO CMJIOWHBLIM MOKPbITUEM
paboyein 30Hbl B HEMPEPbLIBHOM pPEXUME N OTCNEXMBaHNEM BbICTpopasBMBaOLLMXCA AedOpPMaLNOHHbIX
NpOLECCOB [AOMyCKaeTCA COKpalleHWe WHCTPYMeHTalbHbIX MapKlenaepCcknx HabnawogeHnin no
peleHnto 3KCryaTMpylowen opraHmsaumu. B  NpoekTHy [AOKyMeHTauuio Ha Mpou3BOACTBO
MapKLengepckmx paboT BHOCAT COOTBETCTBYHOLUNE U3MEHEHUS (A0MNOSTHEHMUS).

7. Bblbop MeTogoB HabnwaeHWn, UX MEPUOAMYHOCTb M TOYHOCTb OMNpPeAenstTCs C Yy4YeToM
NPUPOAHbIX U TOPHOTEXHNYECKUX (haKTopoB, TUNOB AedopMaunii, CKOPOCTEN pa3BUTUS M MaclTaboB
pedopmaunii B cooTBeTCcTBUKU € Tabnnuen 1.

8. Mpwn pa3paboTke KapbepoB, pa3pe3oB M HOPMUMPOBAHMN OTBASIOB B pEXMME YynpaBiisieMbIX
pedopmaunii, a Takxe npm KoMbUHMpOBaAHHOW pa3paboTke MeCTOPOXAEHWMN COCTaB MOHMTOPUHIA
onpeaensieTcsa Hay4YHoOW opraHmsaumnen.

9. B MecTax pacKpbiTUSi TPELMH [OMYyCTUMO BbIMOJHATbL MapKwengepckme HabnwoaeHus ¢
JINHENHBLIMN U3MEPEHUSIMU CMeLlleHUn n gedopMaunmn mMaccmea MNno JIMHUM MaKCUManbHOro pa3BuUTUS
aedopmaunin.

Ta6auua 1 - MeToabl MOHUTOPUHIA



Twvn Llenb MOHUTOpPWHIa Ob6bekT Knacc ropHbix Tvin SddekTUBHbIE METOADI OcobeHHOCTU MeToaAuKMU
MOHUTOP MOHUTOPUHIra nopog Aedopmaum MOHWUTOPUHIra HabnoaeHnN
MHra "
0Onon3Hu, - NepuoaNYHOCTb
AncnepcHble "
- 3aBepka npocaaku MapKLenaepckoro
MPOEKTHbIX MOHUTOPUHIa HE pexe 2-X
napaMeTpoB, BU3YyasibHbIN, pa3 B rof C TOYHOCTbIO HE
- obHapyxeHue MapKLlenaepckum HUxe +/- 15 MM ans
nepBUYHbIX (Npn3MeHHbIN, 6opToB Kapbepa/pa3pesa
NpU3HaKoB 6opTta CMYTHUKOBbIN, Na3epHbiin) |u +/- 30 MM aAns oTBasnoB;
AONrocp | pasBuTums Kapbepa/pa3pe reoTexXHU4YecKni, - TOYHOCTb U1
OYHbIN KpynHOMacWwTabHbIX | 3a, y4acTKu CKaJibHble, 0BpyLIEHNS pafdapHbliii, rNybuHHbIRA, nepmoanYHOCTb APYrnX
aAedopmaumin 6opTa, oTBanbl |NOJyCKanbHbI OMON3HM " | reousnyeckuis, MeTOA0B MOHUTOPUHIA
- BblpaboTka e doTOrpaMMeTpmUYECKni, onpenensTcs B
KOPPEeKTUPYLWMX A3POKOCMUYECKUIA, COOTBETCTBUM C
Mep ans rMApOreosIorndeckni XapaKTepucTmkamm
obecneueHus NCNOoJIb3YEMOIro
yCTONYMBOCTH obopynoBaHuMs 1 Lenu
MOHUTOPUHIa
6opTa 0OMoN3HK, - NepUoaNYHOCTb
Kapbepa/pa3pe nnbTpauuno o MapKLenaepckoro
pbepa/pasp o PALMO | o o anbHbIi, P nep
3a, y4acTKu ANCNEepCHble  |HHble o o MOHUTOPUHIa
MapKLlenaepckum
- obecneueHne 6opTa, ycTynsbl, aedopmaum . . |onpepenseTcs B
(NpU3MeEHHbIN, Na3epHbIi, o
6e3onacHoCTH 0TBa/ibl B 30HE " YAPOLIEHHBI) 3aBUCMMOCTM OT CKOPOCTEN
BeAEHUS FOPHbIX KPUTUYECKMX g CMEeLLEHWNI NMopoaHOro
paboT WAu reoTeXHUYeCcKni, MaCCBa
CKanbHble, pajapHbIi, )
- CHMXeHue nporpeccmpyto obpyLeHuns, o TOYHOCTb He HMxe +/- 15
NosyCKanbHbI doTorpamMMeTpuYecKnin
HeraTUBHbIX LWKnx e OMoN3HU MM 4ns 6opToB
onepartu |nocneacTenii nedopmauni Kapbepa/pa3pesa un +/- 30
BHbIM nedopmauni MM 4719 OTBasioB;
- BblpaboTka yCTYMbI ononsHu, BM3yalibHbIN, - ANa MapKLlenaepckoro
cTabunumsmpyowmx yl-IaCTKVII 6opTa npocaaku, MapKLWenaepCcKnn yMpoLweHHoro
Mep ans B paboumx AMCrepcHble ¢bunbTpaumo | (NpU3MeHHbIN, MOHUTOPUHIra TOYHOCTb
obecneueHus 30Hax. Ha HHble CMYTHUKOBBIN, Na3epHbIi), | onpeneneHns cMeLLeHnii
NOKasbHOWA ! Aedopmaum | poTorpaMMETPUYECKUI, penepoB Ha 20-MeTPOBOM
CTOMYMBOCTHU yHacriax " rMApPOreosIornyecKui MHTepBasne He HMxKe +/- 5
y pacrnonoxeHus .
14
:IchpaCprKTyp CKalbHble, ob6pylueHuns, |BM3yanbHbIN, - TOYHOCTb U
NoayCKanbHbl | 0OChINK reoTexXHU4ecKuni, NepuoANYHOCTb APYrnx




pagapHbIi,
MapKLlenaepckum
(nasepHbiin)
doTOorpaMMeTpuYecKnin

MEeTOA0B MOHUTOPUHIA
onpenensoTcsa B
COOTBETCTBUM C
XapaKTepucTnkamm
NCrosib3yemMoro
obopynoBaHunsa u uenen
MOHUTOPUHIa




10. WUHcTpyMeHTanbHble Mapklwengepckue HabnwogeHus 3a aedopmaumsamm 60pToB, YCTYMoB,
OTKOCOB Ha Yy4yacTkax npossreHus aedopmauuin, nNpesBbIAOWMX AOMNYCTUMblE 3HAYEHUSs,
OCYLLEeCTBNAKTCA Ha CTaunMoHapHbIX HabnwaaTenbHbiX CcTaHuuMax (panee - HabnwogatenbHas
cTaHums).

[JokyMeHTaumsa HabnoaatenbHOM cTaHUuKM (B cOCTaBe MpoeKTa NpPou3BOACTBa MapKLIEeNaepCKuUx
paboT) Ao/HKHa colepXaTbh rpadundeckne MaTepuansl U MOSCHUTENbHYIO 3aMuCKy.

rpad)VI‘-IeCKVIe MaTtepuanbl AOJDKHbI COAEPXATb:

niaaH, oTobpax)katolnii penbed MECTHOCTU, CYLLECTBYIOLLIEE U NEPCNEKTUBHOE COCTOSIHUE TOPHbIX
paboT C ykasaHueM coopyxeHui (06bekToB), Haxoaswmxcs Ha 6opTax kKapbepa, pa3pes3a, B6nu3u
oTBaNna, B 30Hax BpPeAHOro BAUSHUMSA paboT, CBSA3aHHbIX MOJIb30BAHMEM HeapaMKu, CXeMy
pPacrnonoXeHnst NCXOAHbIX, ONOPHbLIX M paboynx penepos;

A€TalJibHblE Treosiorn4yeckne paspesbl C HaHeCeEHMEM TrpaHuny I'IETpOFDaCbM‘-IECKMX pa3HOCTeVI
nopoa, YKa3aHMeEM CTENEHU WU XapaKTepa TpPEWNHOBATOCTN, AU3BIOHKTUBHbIX HaDYLLIeHMVI n
TEKTOHUYECKUX TPEWNH, UX HanpaB/EHNA N yria NageHns.

MoscHUTeNnbHas 3anncka Ao/HKHA CoAepXaThb:
oblee onncaHue CTPYKTYPbl MECTOPOXAEHUS U TEKYLLENO COCTOSIHUSA FOPHbIX paboT;

MeToAbl HabNAeHU C yKa3zaHWMEM MNepuUoaANYHOCTU UX MPOBEAEHMS, XapaKTEPUCTUK TOYHOCTMU
N3MepeHUI;

nepeyeHb KOHTPOSIMPYEMbIX NapaMeTpoB.

11. 3aknagky HabnwogaTtenbHbIX CTaHUMI BbIMOJHAKOT Ha y4yacTKax BO3MOXHbIX AedopMauunii,
06yCNOBMEHHbIX HANUYNEM:

cnabblX NNACTUYHBIX, O6BOAHEHHbLIX WAW CUIbHO TPELIMHOBATbIX MOPOA B FOPHOM MaccuBe,
dbopMupyowmx 60pT, YCTyn unm otean;

CnabblX KOHTAKTOB, MOBEPXHOCTEN TEKTOHWYECKMX HapyLUEHWN, UMEKLMX HAK/IOH B CTOPOHY
BblpaboTaHHOro NpPoCTPaHCTBa M NPOCTUpaHMe 6an3Koe K NpocTupaHuio 6opTa.

12. Mpwn MHCTPYMEHTa IbHOM MapKLWengepckom MOHUTOPWHIe OMopHble penepbl
HabnwaaTenbHOMW CTaHUMW AO/MKHbI ObITb pacnonoXeHbl 3a npegesamu 30Hbl COABMXKEHMUS, KOoTopas
onpenensieTca Ucxoas U3 BbICOTbl M ocobeHHoCTen aedopMmmpoBaHus 60pPTOB KapbepoB, pa3pe3os U
OTKOCOB OTBAasioB B COOTBETCTBMM C Tabnnuen 2 HacTosLWero npuaoXeHus.

B cnyyae HeBO3MOXHOCTM obecneueHuss TpebyeMbiX pacCTOsSHUN Mexay pernepamu,
NPOCTPaHCTBEHHOE MOJIOXKEHNE OMOPHbIX PENEPOB AO/HKHO KOHTPOJIMPOBATLCS OT UCXOAHbIX PErnepoB
MeTOAOM CMYTHMKOBOIO MM MHOMO HaBMIMALMOHHOIO MO3ULMOHNPOBAHMS.

Ta6bnuua 2 - NpaHMUbl 30H CABMXXEHMUA ANSA Pas/INYHbIX UHXXEHEPHO-reoJ/IorM4YecKmnx
ycroBui



HanmeHoBaHue

Cxematumsauusa

Ycnosus npuMeHeHus

MN30TponHbIA 0TKOC

i Sl

OTcyTcTBME HEBNAronpuUsaTHbIX
rnoeepxHocTen ocnabneHus,
nmbo noBepxHOCTU ocnabneHns
HanpasneHbl Nog

yrnamm: —5°< IB <-60

Pa3sMep 30HbI CABUXEHUSA
cocrtasenset 1,5H

OAHOpPOAHbIV OTKOC
co cnabbim
KOHTaKTOM B
OCHOBAHUM

s, |

(03088

P

p————

Monoroe 3aneraxve
NoBepXHOCTEN ocnabneHuns npu

p<¢ -5<p<25°

Pa3sMep 30HbI CABUXEHUS
coctaBnsiet 2H

OAHOpPOAHbIN OTKOC
co cnabbim
OCHOBaHMeM
OrpaHuU4yeHHOMn
MOLLHOCTM

IEEXLE N

| Theigiasoy,

L AT

L L R R

g -yt

R 555

Hanwnune cnaboro cnos, obuiee
COMNpOTUBJIEHME CABUTY
KOTOPOIro HUXeE, YeM Y
BbllLie3aneramnwmx nopoa

MowHocTb cnaboro cnos MeHee
0,4H

Pa3zMep 30HbI CABUXEHUS
coctasnsiet 2(H + h)

OAHOpOAHbLIN OTKOC
co cnabbim
OCHOBaHMeM
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Hanunumne cnaboro cnos, obulee
COMpOTMB/IEHNE CABUTY
KOTOPOro HUXE, YeM Y
BbilLie3anerawmx nopoa




Pasmep 30HbI CABUXEHUSA
coctasnset 2(H + h;)

MaccuB ¢ o BEADE HebnaronpusTHoe 3aneraHune
KpyTOonajalLmm (0.1 - b.9H nosepxHocTen ocnabneHuns,
3ajieraHMeM cnoes, o . — HanpaB/1IEHHbIX B CTOPOHY

BblpabOTaHHOro NPOCTPaHCTBa
!
npu B>¢" yrne

HanpaBneHHbIX B
BblpaboTaHHOE

NpOCTPaHCTBO
oTkoca & < 3
Pasmep 30HbI CABMXEHUS
coctasnser (1,0 - 1,2) H
Maccus ¢ {15 - 2,00 Hannuune kpyTonagatowmx
KpyTonajaroLmm [ — m, - 0,811 noBepxHocTeln ocnabneHums,
3a/leraHMeM Coes, SR B N 'k HarnpaBJ/IEHHbIX B Maccus
HanpaB/IEHHbIX B \ | |(obpaTHOe nageHue)
H
MaccuB b ‘ _ npw 60 < ﬁ <90
@ M)H ‘ -
. Pa3sMep 30HbI CABUXEHUS
\ \ \ \ \ : 2R _ coctaensieT (1,5 - 2) H
Maccus ¢ N ({}3 1,)H , |MynbaoobpasHoe 3aneraHune

MynbAoo6pa3HbIM
3aneraHvMeM croeBs

nopoa.

PasMep 30HbI CABUXEHUS
cocrasnsietra + (0,8-1,2) H

H - Bbicota 6opta, & - yron oTkoca, Heo - My6uHa BepTUKanbHOM TpPeluHbl OoTpbiBa, h, hs - MOLIHOCTb
cnaboro cnosa B OCHOBaHWM 60pTa WM BenMuUMHa 3arnybneHms NOBEPXHOCTU CKOJIbXEHMS B NOpoAbl

OCHOBaHusl, M - LWIMPWUHA OMOM3HEBONM MPU3Mbl HA AHEBHOW MOBEPXHOCTH, B - Yyrojl HakJ/IoHa MOBEPXHOCTEWN




!
ocnabnenns, ¢ - yron TpeHus NoBepxHOCTEN ocnabneHus.




13. I'IpM HabnwaeHMax 3a OTKOCaMM OTBasIOB MecCcTa 3akjiaakum HabnwogaTesnbHbIX CTaHuui
Heobxoanmo BbI6VIpaTb B 3aBUCMMOCTUN OT CXEMbI D,ed)OpMMpOBaHVIFI OTBaNOB M OTCblINaeMoro dapyca.

MOHUTOPUHI YCTOVIHMBOCTM npn OTCbINKE MeEpPBOro 4dpycCa BHE 3aBUCMMOCTM OT TuUNA
CKNnagunpyembiX nopoa v nopoa OCHOBaAHUA COCTOUT M3 BU3YaJlbHbIX HabnaeHnin 3a COCTOSIHMEM
pa3rpy3o4yHbiX naowagok wu 3eMHOM MOBEPXHOCTU B6/IM3N  HUXKHEN 6pOBKVI. Mo peweHuto
3KCI'I}'IyaTVIDYIOLL|,el7I OopraHm3aunm Bu3yaJibHblE HabnogeHna  AONOMHATCA  AUCTAHUMOHHBLIMMU
MeTOAaMN KOHTPO/IA COCTOAHUA NOBEPXHOCTU pa3rpy3qu017| naowagku.

Mpu oTCbiNke nocreaywmnx SpycoB CMCTEMa MapKLlenaepckmx HabniogeHwidt AonosnHseTcs B
3aBMCMMOCTM OT OXXWAAEeMOro TMMna OMNOJI3HS: HaAMNOAOLWBEHHbIN 0MN0M3eHb (MPKU OTCbINKe cabbiX Uan
FMUHUCTBLIX MOPOA: CUCTeMa HabnwaeHMn [O0MNOHAETCS penepaMu, ycCcTaHaB/iMBaeMbiMU B6M3K
paboueir 30Hbl Yy BepXHMX OPOBOK HMXenexalmnx spycoB); KOHTaAKTHbIM oOMos3eHb (cucrtema
HabnoaeHNn ONoSHAETCA penepaMn, yCTaHaBInMBaeMbiMU B6/IM3nM paboyen 30HblI Y BEPXHUX BpOBOK
HMXKEeNexXawmnx SpycoB UM Yy HWMXHeEN O6poBkM oOTBana pAnsa dukcaumm ee  MNoJIOXeHUs);
noAnoAOoLWBEHHbIAN OMNoM3eHb (CcncTtemMa HabnaeHMn AOMNONHAETCS penepaMn, YCTaHaB/MBAeMbIMU Ha
3EMHOV MOBEPXHOCTU BOHNM3M HUXKHEN BPOBKKM OTBana ANs KOHTPOSIA NEpeMELLEHUI BblAaBNMBaeMon
TONLWM NOpPOA).

14. MepuoanUYHOCTb HabnoaeHnin YCTaHaBJ/INBAETCA B 3aBUCMMOCTU OT NMOCTaBJIEHHbIX 3a4a4y U
MHTEHCUBHOCTU NpoLeCCa ,Cl,erOpMI/IpOBaHI/IFI MaccumBa ropHbIX nopoa.

Mpu aKTMBM3aLMWM NPOLIECCA CABMXXEHUA WHTEPBaNbl MEXAYy CepuaMu HabMoAeHWA [AO/DKHbBI
coKpallaTbCs.

Ecnn CKOpOCTb CMelleHUsi penepoB YyBen4yMBaeTCs CO BpEMeHeM, TO ANa YCTaHOBMEHUS
KPUTUYECKMX CKOpOCTen cMeweHun (ocedaHwnin), NpenllecTBYIOLWMX CpbiBY OMOSI3BHEN, WUHTepBasbl
BPEMEHN MeXAy CepuaMuM HabnwaeHMn [AO0J/MDKHbI COKpaWaTbCA A0 HECKOSIbKUX B CYTKWU, B
3aBUCMMOCTM OT CKOPOCTEN ocefaHuii, WM yCTaHaBAMBATbCA aBTOMATM3MPOBaHHAa CcuUcTeMa
KOHTponsa aedopmauni.

MpunoxeHne N 9
K ®egepanbHbIM HOpMaM M NpaBuiaM B obnactum
npomsblWwieHHon 6e3onacHocTm "MNpaBuna
obecneyeHus yctonumsoctn 60pToB 1 yCTYNnoB
KapbepoB, pa3pe30B M OTKOCOB O0TBanoB",
YTBEPXAEHHbLIM NpukasoM dOeaepanbHON Cnyxbbl
Mo 3KOIOMMYECKOMY, TEXHOIOMTMYECKOMY
N aTOMHOMY HaA30py
or"_ " 2020r. N
OLIEHKA
PUCKA PA3BUTUA AE®OPMALIMA U HAPYLLEHUS1 YCTOMYUBOCTH
BOPTOB, YCTYNOB KAPbBEPOB, PA3BPE30B 1 OTKOCOB OTBAJ1I0OB

1. FleoMexaHM4YecKnin pUCcK oLueHmnBaeTcsa no dopmMyne:
P=BOXxTMN, (1)
raoe BO - BeposTHOCTb 06pyLwenus, Tl - TsHkeCTb NoCneaCcTBUN.

2. BeposTHOCTb 06pyLUEHUS OLEHUBAETCA KOJIMUYECTBEHHO W KayecTBEeHHO. KoinyecTBeHHas



OLIEHKa BEPOATHOCTM 06pYLUEHUS OCHOBbLIBAETCA Ha BEPOSATHOCTHOM pacyeTe YCTOMUMBOCTM 6OPTOB U
YCTYMOB KapbepoB, paspe3oB W OTBasioB. KauyecTBeHHas OLUEeHKa BEpPOSTHOCTU o06pyLieHus
OCHOBbIBAETCS Ha Bbl6Ope KaTeropnm BEpPOSTHOCTM 06pYLLIEHNS B COOTBETCTBUM C Tabnuuei 1.

Ta6nuua 1 - KauectBeHHas OLeHKa BEPOATHOCTU He6aronpusaTHOro cobbiTus

Kateropusa | KayectBeHHas XapakTepuctmka cobbiTui
oueHka
A BecbMa CobbiTve npoucxoanno 4acro. CobbiTme 0XuMaaemo C
BblCOKas BbICOKOM CTEMNEeHbIo BEPOATHOCTU B HamKanliee Bpems.
B Bbicokas CobbiTve npoucxoamno HeoaHoKpaTHO. [lpousonaer ¢

BbICOKOW CTEMNEHbIO onpeaeneHHoOCTu.

C CpegHsas CobbiTe NpPOUCXOAMNO paHee W MOXET MNpou3onTn B
Oyayuiem.

D Huskas CobbITMe MOXeT NPOU30OUTU MPU ManOBEPOSITHOM CTeYEeHUMU
obcTtoaTenbCTB.

E OueHb HM3Kkasa |CobbiTMe MOXET NMPOU30NTU TOIbKO MPU HEMPOrHO3MpPYyEMOM

creyeHunn cbopc-Ma>|<opH biIX 06CTOATENLCTB.

3. TaxecTb NOCNeacTtemii o6pylIeHUA ANns pas3finyHbiX MacwTaboB oTkocoB (ycTyn, rpynna
yCTyrnoB n 60pT) OLEHNBAETCA KAaYeCTBEHHO B COOTBETCTBUM C Tabnuuen 2.

4. Cnocobbl OUEHKW PUCKOB OMpeaensitoTcs 3KChAyaTUpyowen unam cneunanndnpoBaHHOMN
opraHusaumen.

5. Heo6xoaMMble Mepbl pearMpoBaHus Ha pa3BuTue gedopMaumini U HapylleHne yCTOMUYMBOCTU B
COOTBETCTBUMN C YPOBHEM pUCKa NMpuBeaeHbl B Tabnuue 3.

6. YnpaBneHMe puCKaMW 3ak/o4yaeTcsl B YMEHbLUEHUM BEPOSITHOCTM 06pylleHus 60pToB U
YCTYNOB KapbepoB, pa3pe30B M OTBASIOB N CHMXKEHUU TSHXKECTU ero NocneAcTBUiA.

7. Mpu nosiBNEHMM B Npouecce 3KCnjyaTaumMm MeCcTOPOXAEHWUN KpuTuyeckux pedopmMaumi
60pTOB M YCTYNOB KapbepPOB, pa3pe3oB U OTBAJIOB AO/HKHA NPOM3BOAMTLCS NMepeoLeHKa PUCKOB.

Ta6nuua 2 - OueHKa TAXXEeCTU NocJieaACTBUIM 06pyLieHnii 60pTOoB M YCTYNOB Kapbepos,
pa3pe30B 1 OTBAJIOB



Ta)ecTb nocneacTsumn

He3HaunTenbHble

Hu3skune

CpeaHune

Bbicokue

YpesBblvanHble

- O6pyweHne Ha
OTAENbHOM
y4yacTKe BHE 30Hbl
BeAeHUS FOPHbIX
paboT, He
BNMsOLLEE Ha
TEXHOI0rM4YecKkni
npouecc

- JlnkBnaaumns obpyLueHms
TpebyeT HeCcKoNbKO AHEN
WIN He BUSIET Ha
TEXHOJIOFMYECKUIA npoLecc

- O6pyLueHMEe OTKOCOB C
KOPOTKUM Nepuoaom
aKcnayaTaumm

- O6bpyweHuns He
OKa3bIBaOT B/IUSIHME HA
BHYTpPUKapbePHYIO
MHDPACTPYKTYpPY

- MoBpexaeHus
060pynoBaHMs OTCYTCTBYIOT

- KpaTkocpoyHad
JvKBuaaumsa obpylieHms

- MpocTon 0CHOBHOIO
TEXHOMOMMYECKOro
obopyaoBaHus

- MoBpexaeHune
obopyaoBaHusa n

MHDpPaCTpPyKTYpbI,
Tpebytowee peMoHTa

- BoccTtaHoBneHue
cbesga WM peMOoHT
nyTen OTKaTKK

- [MoTepda NoArOTOBNEHHbIX
K BblEMKE 3aMlacoB

- CpegHecpoyHas
NIMKBMAAUMS NOCNeACTBUIA
06pyLeHns

- MoBpexaeHne n
ONNTENbHbIE NPOCTOMU
OCHOBHOIO
TEXHOIOMMYEeCKOro
obopynoBaHunsa n/mnm
MHPACTPYKTYPHhI,
Tpebyouwme KanmtanabHOro
peMoHTa

- [MoTepsa 0CHOBHOIO
TEeXHO0rM4YecKoro
obopygoBaHusa n/mnu

MHpPACTPYKTYPbl

- [MoTepa TpaHCNOPTHOIO
cbesga (Npy HanMunm
pe3epBHOro)

- Yrpo3a Xu3Hu 1 340pOBblO
noaen

- MoTeps TpaHCMOPTHOIO
cbesga (Npu oTCyTCTBUM
pe3epBHOro)

- HapyweHune
TEXHO0JI0r’M4YecKoro uukna,
Tpebylolee TeEXHNYECKOro
rnepeBoopyXeHuns




Ta6nuua 3 - Mepbl pearmpoBaH1si B COOTBETCTBUM C YPOBHEM pUCKaA

YpoBeHb puUcka Mepbl Meponpuatus MpumeyvaHne
pearmpoBaHus
OueHb BbiCOKMI |HemeaneHHas Onpenenenune rpaHuy, Bo3o6HoBNeHWE
(aBapwuitHoe OCTaHoBKa paboT Ha |onacHoOM 30HbI U 3anpeT paboT c
COCTOsIHUNE) AAHHOM yuJacTke, HaxoXAaeHus naemn yBeAoOMSIeHneM
BbIBOZA Nt0AEN TeppuTOpUanbLHOro
lNMpoBeneHne opraHa
AOMNOSTHUTENbHbIX rocyaapCcTBeHHOro
nccrenoBaHuin mn rOpHOro Haa3opa
pa3paboTka onepaTUBHbIX
MeponpuaTuin No
CHWXEHWIO pucKa A0
NpMeMNeMoro ypoBHs
Bbicokuia, MpuocTtaHoBKa OnpepeneHuve rpaHuy, Bo3o6HoBNEHME
(npepaBapuitHoe | paboT Ha AaHHOM OMacHOM 30HbI paboT Nno peLleHunto
cocTosiHue) y4yacTke, BbIBOA TEXHNYECKOro
NOAEN U TEXHUKU lNpoBeneHne aHanunsa pykoBogutens
cuTyauun n paspabotka aKCMAyaTUpYytoLLel
OnepaTnBHbIX opraHvsauum Ha
MeponpuaTnn no OCHOBaHMM
CHUXEHUNIO pNUCKa A0 MOHUTOPUHra
npnemMsieMoro ypoBHs cuTyauum
CpeaHun KoMunccnmoHHoe NMpoBeneHne aHanmsa KoHTposb
(cocrosiHue peleHne o cuTyaumm n paspaboTka BbINO/IHEHMS
OorpaHn4yeHHoM HeobxoanMocCTH [ONTOCPOYHbIX MeponpuaTumn
paboToCnoCo6HO | MPMOCTAHOBKM MeponpuUaTUin No
cTn) paboT CHMXEHUIO pUCKa Ao

NpUeMsIEMOro ypoBHS

Hu3kun 1 BecbMa
HU3KWN
(paboTocnocobH
0e COCTosIHME)

JonycTuMbln puck,

AO0J/IKEH HaxXoAnTbCA
noad KOHTpoOJ21EM, HO

He TpebyeTt
AOMOJIHUTENbHbIX

MeponpuaTUIA N0 ero

CHUXEHMUIO.

MeponpusaTtun He -
TpebyeTcs

MpunoxeHue N 10

K ®epepanbHbiM HOpMaM 1 nNpasunam B obniactum

npomsblWwieHHoM 6e3onacHocTm "MNpaBuna

obecneyeHuns yctonumeoctn 60pToB M YCTYMNoB

KapbepoB, pa3pe3oB M OTKOCOB OTBanoB",

yTBepXAeHHbIM Npuka3om degepanbHON CryxKbbl

Mo 3KOJIOrNMYECKOMY, TEXHONOrMYeCKoMy

N aTOMHOMY Haa30py
2020 r. N

oT



- YMNPABJIEHUE
YCTONYNBOCTbIO BOPTOB KAPBLEPOB, PASPE30B N OTKOCOB OTBAJIOB

1. MeponpusTMS No yrpaB/iEHNIO YCTOMUYMBOCTbIO 60PTOB, YCTYNOB, OTKOCOB HarnpaBJ/ieHbl Ha:

cTabunmsaumio COCTOSHUA YCTYNOB, OTKOCOB OTBasOB MYTEM CHWMKEHUS WAW WCKIOYEHUS
BEpOATHOCTU Aedopmauunii;

KOMMeHcaumio AedopMaLInMii MYTEM CHUXEHUS TSXXECTU NOCIEACTBMIA BO3MOXHbIX AedopMaumit.

2. B MecTax BbiXx0oAa TEKTOHUYECKUX HAPYLUEHUA HA KOHTYP YCTYMNOB U MpW NOBbILIEHNN CTEMNEHU
TPEeLIMHOBATOCTM MOpoJ, a Takke Ha o0cobo OTBETCTBEHHbIX Yy4yacTKax 3KChjyaTupyloulas
opraHusaumMsa Ao/mkKHa NpeaycMaTpyBaTh AOMNOMHUTENbHbIE Mepbl MO 06ecneyeHuto yCToOMUYNMBOCTU
YCTYMOB, NOKalbHbIX Y4acTKOB 60pTOB KapbepoB, pa3pes3oB.

3. Meponpuatnus no yrnpaB/IEHUIO YCTOMUYMBOCTbIO 60pPTOB, YCTYnoB, OTKOCOB BbibupalTcs B
COOTBETCTBUU C Tabnuuen 1.

Ta6nuua 1 - MeponpuaTUA NO YNpaBJ/IEHUIO YCTOMUUBOCTbIO 60pPTOB, YCTYNOB.

Twun Buabl Mmeponpuatuii Oco6eHHOCTM NpUMEHEHUS
Crabunusnpytowme
onTuMmsaums napaMeTpoB
6ypOB3pPbIBHbIX paboT B61M3NM
B MacCMBax CKasibHbIX W MOAYyCKaNbHbIX
npeaenbHoOro KOHTYpa C nopoa
MUHUMM3ALMEN BANSHUSA B3PbIBHbIX
paboT Ha 3aKOHTYPHbIN MaccuBe
noBbIileHne JOCTOBEPHOCTH
MOMOJIHEHNE  UCXOAHbIX  AaHHbIX MO
UCXOAHbIX AaHHbIX, AeTanusauus
pe3ynbTaTaM WMHXEHEPHO-reosIorMyYecKoro
Opranu |u/vnn KoOppeKkTUpoBKa pacYETHbIX N3VUEHMS
3aUMOH | cxeM Y
Hble
npwm N3MEHEHMN
KOpPpPEeKTMpoBKa NMPOEKTHbIX | UHKEHEPHO-TEONONMYECKNX  YCJI0OBUIA U
napamMeTpos npu BbISIBIEHUN NPU3HAKOB gedopMaunii
no pe3ysnbTaTaM MOHUTOPUHIA
Mpu MpPOrHo3e HEYCTOMYMBOCTU  UIN
M3MEHEHMe HamnpaseHUs U pexuma
obHapyXeHun npusHakoB agedopmauunmn
BeAEHUS FropHbIX paboT
no pe3ysnbTaTaM MOHUTOPUHIA
dopMmnpoBaHue npu3Mm ynopa | HapyLlleHHble MaCCuBbI CJTIOXKHOW
(noanopHbIE CTEHbl, KOHTPMOPCHI, | CTPYKTYPbI C NepeciamBaHMEM NOPoOL Wn
KOHTp6aHKETbI, 3alMUTHbIE CTEHbI) pbIX/1bleé NOPOAbl, CK/IOHHbIE K OMO3aHUI0
aHKEpbI KPYNMHO6/10KOBbLIE  ManoOBbLIBETpEsble U
I
TeX mexanmeckoe | wranrn, ruGwe| TOHUSORTEIE CTONCTIIE TaCPALIE NOPOAH
yaspxarne TPOCOBBIE TR 1y rnamm 40 - 60° 60)'|eey
yCTynosB, Y
OTAENbHbIX
cnaboTpewmHoBaTtble nopoAbl C YraoMm
xenesobeToHHbI
y4acTkos 6opTa nageHna  naockoctm  ocnabneHns B
e ceaun o
BblpaboTaHHOe npocTpaHcTeo 20 - 50




MeTannnyeckumne

CeTKM Ha
NPUNOBEPXHOCT |MpU pUCKe KaMHenaga
HOWM yacTtu
OTKOCOB
uemMeHTaums, TpewmHoBaTble CKanbHble n
cMonmM3auus, MnonyckasbHble nopoasbl; necyaHole,
CUNKATM3auUmnsa |/1eccoBUAHbIE U NIMHNCTbIE NOPOAbI
yNpoHHEnNne HabpbI3r-6eToH
BMELLatoLLNX no CUNbHOTpELUMHOBAThIE, CKJIOHHblE K
MopoA MEeTaN/IMYECKON | UHTEHCUBHOMY BbIBETPUBAHUIO nnm
ceTke, BblLEaYnMBaHNIO nopoabl;
arpomMesniMopaum |nec4aHo-rMHUCTbIE OTKOCHI
2
B 06BOAHEHHLIX MaccuMBax, MpWU Halnumm
HanopHbIX FOPU30OHTOB TMpPU OTCYTCTBUMU
ApeHax €CTEeCTBEHHOINO  ApeHaxa B  c/iydae
3Ha4YMMoro BNINSAHUSA BOAbI Ha
YCTOMUNBOCTD;
NpoMopaxuBaHue MaccuBa B
KPMONTO30HE C  OpraHusauuen
npu notepe NpPOYHOCTM MaccMBa Mpu ero
COXpaHeHUa  TEeroBOro  pexuma
- pactenneHmm
MaccMBa B NIeTHMA  nepuon  C

NMOMOLWbIO CneunanbHbIX MaTOB

N3MeHeHune pexuma OTCbINKM
oTBanoB (NOPsAOK OTCbIMNKM)

npm NnosiB/IEHNM
HEeYyCTOMYMBOCTH

npu3HaKoB

npn Haan4ymm Tanoro cnaboro OCHOBaHWA,

OTBano
nmbo npu HeobxoaAnMocTn
06pa30 | oTChINKa NpeaoTBasios
BaHue npenoTBpalleHns  pacTensieHMss  nopoj
OCHOBaHMA
WHXEHepHble MeToAbl YCKOpEeHUs | npwu HEBO3MOXHOCTM opraHusauunm
KOHCOMMAAuUMN HaMbIBHbIX MaCcCMBOB | peXnMa OTCbINKM OTBaNoOB
KomneHcupytowme
. |npn pucke pasButna gedopmaumin Ha
npoekTupoBaHue yBenn4eHHOoM pv P P Aedopmall
y4yacTkax pacnosioxXeHuns
6epMbl 6e30nacHOCTU
MHpPACTPYKTYPbl
co3gaHue pe3epBHOro |MpuU pucke NOBpPEeXAEHUS OCHOBHOIMO
TpaHCNOpPTHOro chesaa TPaAHCNOPTHOro cbe3aa
OpraHu
3aLMOH COBEpLUEHCTBOBaHME CUcTeMbl | Npun pucke BbICOKMNX HeraTMBHbIX
Hble | MOHMTOPMHIa MnocneacTBuUn OT BO3MOXHbIX aedopmauuni
NoBbllIEHne KBanndunkaumm
ns 06beKkToB BeAeHMsA ropHbix pabot II
rnepcoHana B o6nactm |2 A P P

reomMmexaHn4yeckKkmnx pnckos

KJlaCCa OMNacCHOCTH

BelEHME TrOpHbIX paboT TOMbKO B
nepvoa OTpULATENbHbIX

npu notepe Npo4YHOCTU MaccusBa Mpu ero
pacTensieHmm




Temneparyp

TexHuny
eckue

npu pucke pasButua gedopmaunin u

BPEMEHHOE YBe/IMYeHNe WIUPUHbI | HEAOCTaTOUYHOM ynaBnvBeatoLen
ynaBnusatoLlen 6epmbl cnocobHocTHn CYLLECTBYOLLNX 6epm
6e3onacHoCTH
obopka 3aKkosI0B Ha ycTynax 1
3a4uncTka 6epm 6esonacHocTn C nMpyu  HaAWM4MKM  3aKOJI0OB M pUCKe
NpMMeHeHNeM creumasnbHom KaMHenaaa
TEXHUKMN
yCTaHOBKa NnepexBaTbIBaloWMX U
KaMHeynaB/MBaloLWmMX CUCTEM npu pucke KaMHenaja, JIOKalbHbIX
(6bapbepbl, CTEHKM, TPOCOBbLIE U o6pyLieHnii.

ceTyaTble 3aBechl)




