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1 OBIIME ITOJIOKEHUSA

1.1 Hacrosinmie HOpMBI ¥ TTpaBuiia B 00JaCTH TPOMBINITIEHHOU O6e3ommacHocTH «lIpaBuia
obecrieyeHns ycTOWYMBOCTH OOPTOB M YCTYIOB KapbepoB, pa3pe3oB U 0TBajo By (nanee — [IpaBuia)
yCTaHABIMBAIOT TPeOOBaHUS K OLIEHKE YCTOMYMBOCTH OOPTOB M YCTYIIOB KaphepoB, pa3pe3oB U
OTBAJIOB U MPEIYNPEKACHUIO OOPYIICHUI U OTOJI3HEBBIX SBJICHUH.

1.2 [IpaBumna pa3paboTaHbl B COOTBETCTBHU ¢ DenepanbHbIM 3aKOHOM OT 21 mtomst 1997
r. Ne 116-®3 "O npombIlUieHHOW 0€30MaCHOCTH OIMACHBIX IPOU3BOACTBEHHBIX OOBEKTOB"
(CobOpanue 3akoHonatenbeTBa Poccuiickoit @enepanmu, 1997, Ne 30, cr. 3588; 2000, Ne 33, cr.
3348; 2003, Ne 2, ct. 167; 2004, Ne 35, ct. 3607; 2005, Ne 19, ct. 1752; 2006, Ne 52, ct. 5498;2009,
Ne 1, ct. 17, c1. 21; Ne 52, c1. 6450; 2010, Ne 30, cT. 4002; Ne 31, ct. 4195, cT. 4196; 2011, Ne 27,
ct. 3880; Ne 30, ct. 4590, cT. 4591, c1.4596; Ne 49, ct. 7015, c1. 7025; 2012, Ne 26, ct. 3446; 2013,
Ne 9, cr. 874; Ne 27, ct. 3478), 3akonom Poccuiickoit @eneparuu ot 21 depans 1992 r. Ne 2395-
1 «O neapax» (Begomoctu Cwesna HapoaHbIX nenyratoB Poccutickoit deneparinu u BepxoBHoro
Cosera Poccuiickoit @eneparuu, 1992, Ne 16, ct. 834; CoOpanue 3akoHogaTenscTBa Poccuiickoi
Oenepanuu, 1995, Ne 10, cr. 823; 1999, Ne 7, c1. 879; 2000, Ne 2, ct. 141; 2001, Ne 21, c1. 2061;
Ne 33, ct. 3429; 2002, Ne 22, cT. 2026; 2003, Ne 23, cT. 2174; 2004, Ne 27, c1.2711; Ne 35, ct. 3607,
2006, Ne 17, c1. 1778; Ne 44, ct. 4538; 2007, Ne 27, ct.3213; Ne 49, ct. 6056; 2008, Ne 18, cT. 1941;
Ne 29, ct1. 3418, ct. 3420; Ne 30, cT.3616; 2009, Ne 1, cT. 17; Ne 29, cT.3601; Ne 52, ct. 6450; 2010,
Ne 21, ct. 2527; Ne 31, ct.4155; 2011, Ne 15, ct. 2018, c1. 2025; Ne 30, c1. 4567, c1.4570, cT.4572,
cT. 4590; Ne 48, ct. 6732; Ne 49, ct. 7042; Ne 50, ct. 7343, c1. 7359; 2012, Ne 25, cT. 3264; Ne 31,
cT. 4322; Ne 53, 7648; 2013, ct. 2312), nocranonenuem [ IpaButenscrBa Poccuiickoit deneparm
oT 2 ¢espanss 2010 r. Ne 39 «O06 yrBepxkaenuu [lojoxeHHus 0 TOCyIapCTBEHHOM HaA30pe 3a
0e301acHbIM BEJCHHEM pabOT, CBSI3AHHBIX C MOJIb30BAaHUEM HEApaMH, U O BHECEHUU U3MEHEHUH B
[lonoxxeHne O rocylapCTBEHHOM KOHTPOJIE 3a TE€OJIOTMYECKMM H3Yy4EHHMEM, DPallMOHAJIbHBIM
HCITOJIb30BaHueM 1 oxpaHoi Henp» (CoOpanue 3akoHOomaTenbcTBa Poccuiickoit @eneparuum, 2010,
No 6, ct. 651; 2011, Ne 41, ct. 5750; 2013, Ne 24, ct. 2999), TpedoBanusimu denepanbHbIX HOPM U
MpaBUJI B 00JIaCTH MPOMBINITIEHHOM 6e3onacHocTH «lIpaBuna Ge30macHOCTH MpU BeIEHUU TOPHBIX
pabor u mepepabOTKe TBEPABIX TMOJE3HBIX HMCKOMAEMbIX», YTBEPKIACHHBIMH ITPHUKA30M
@denepanbHOl CIYKOBI IO KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Haa3opy oT 11
nexadbps 2013 r. (B pexn. Ilpukaza Pocrexnanzopa ot 21.11.2018 Ne 580) Ne 599 (zapeructpupoan
MunuctepctBoM tocturiuu  Poccuiickoii ®depepariuu 02 wurons 2014 r., peructpaiyvoOHHbIIA
Ne 32935), ®enepanbHbIMU HOPMaMU U MpaBHJIaMU B 00JAacTU MPOMBILIUIEHHONW 0€301acHOCTH
«IpaBuna 6e30mMacHOCTH MpHU pa3pabOTKe YrOJIBHBIX MECTOPOKICHHN OTKPBITBIM CIIOCOOOMY,

YIBEPXKJIECHHBIMH TIpUKa3zoM DenepanbHON CIYKObI MO KOJOTHYECKOMY, TEXHOJIOTHYECKOMY U



aToMHOMY Han3opy oT 20 HosiOpst 2017 1. Ne488 (3apeructpupoBano B Muntocte Poccun 12
¢epanst 2018 r. Ne 49999).

1.3 Hacrosnme [lpaBuna yctaHaBIMBarOT TPeOOBAHUS K MH)KEHEPHO-T€0JIOTHUECKOMY
U TH/POTEOJOTMYECKOMY H3YYEHUIO IPUPOAHBIX U TEXHOTEHHBIX MAacCHBOB IOpPOJI, CIIOCOOaM U
METO/IaM OLIEHKU YCTOMYMBOCTH M pacyera rnapameTpoB OOpTOB M YCTYIOB KapbepoB, pa3pe3oB U
OTBAJIOB, METOJaM MOHHMTOPHHIA UX YCTOWYHMBOCTH, OMPEIENISAIOT MEPbI MO MPEXyHpeKICHHUIO
OIOJI3HEBBIX SBJICHUN HA BCEX CTAOUsAX IPOECKTUPOBAHUS, CTPOUTEILCTBA, PEKOHCTPYKLHH,
9KCILTyaTalluH U JTMKBUJALMY (KOHCEPBAIMH ) KAPEPOB, PA3PE30B U OTBAJIOB.

1.4 Hacrosume IlpaBuiia mnpenHasHadeHbl Ul OpraHMU3allui, OCYILECTBJIIAIOIIUX
MPOEKTUPOBAHUE, CTPOUTENBCTBO, HIKCIUIyaTallMI0 M JIMKBUJAIMIO (KOHCEPBALIMIO) KaphepoB,
pa3pe3oB U OTBAJIOB.

[TpaBuna sBisFOTCSA 00sI3aTENIBHBIMUA IIPU OOOCHOBAHUU YCTOMYMBOCTH OOPTOB M YCTYIIOB
KapbepoB, Pa3pe30B U OTBAJIIOB HA OINMACHBIX MPOU3BOJCTBEHHBIX OOBEKTaX BEICHMS OTKPBITHIX
TOPHBIX pPabOT Ha BCEX CTaaUAX HUX MPOEKTUPOBAHUS, CTPOMTEIBCTBA, PEKOHCTPYKLHH,
TEXHUYECKOTO IIEPEBOOPYKEHU S, SIKCIUTYaTalluH U JINKBUIALNY (KOHCEPBALIUH ).

1.5 Ilonoxenusa Hacrosumx IlpaBuil pacnpocTpaHstOTCS Ha JESITENBHOCTb BCEX
OpraHM3alui, OCYIIECTBIISIONMX J00bIYY IOJE3HBIX MCKOMAEMbIX OTKPBITBIM CIIOCOOOM BHE
3aBUCUMOCTH OT HUX (OPM COOCTBEHHOCTH U BEIOMCTBEHHOM IOAYMHEHHOCTH, BKIIIOYAs
WHOCTPAHHBIE OpraHM3alUM W (PU3MYECKHe JIHIlA, OCYIIECTBIISIONIME CBOIO JIESTEIbHOCTh Ha
tepputopun Poccurickonn @enepanum.

1.6 [IpoexTHast TOKyMEHTalUsi Ha CTPOUTEIBCTBO, PEKOHCTPYKLMIO, TEXHUYECKOE
NEePEBOOPYKEHHUE, IKCILTYyaTallUI0 M JIMKBUJIAINIO (KOHCEPBAIUIO) KapbepOB, pa3pe30B U OTBAJIOB
JIOJDKHA COZIEpKaTh 000CHOBAaHME TAPaMETPOB YCTYIIOB U OOPTOB U MEPEUEHb MEp M0 00eCIIeUeHHUI0
Y MOHUTOPHUHTY UX YCTOWUYUBOCTH.

1.7 B IlpaBunax WuCHOIB3yIOTCSI TEPMHHBI M WX OIPENECICHUs, IPUBEICHHBIC B
[Ipunoxenun 1 k Hacrosumm [IpaBunam.

1.8 Br160p mapameTpoB OOpPTOB U YCTYOB KapbepOB, pa3pe3oB U OTBAJIOB, 000CHOBaHNE
UX YCTOWUMBOCTU JOJDKHBI OCHOBBIBAaTbCS Ha pE3ylbTaTaX HWHIKEHEPHO-TEOJOTHYECKOTO H
TUJIPOTEOJIOTUYECKOTO M3Y4eHUs MPUPOJHBIX U TEXHOTEHHBIX 3ajJeKell MUHEPaJbHOTO CBHIPhS U
MacCHBOB FOPHBIX IIOPOI.

W3ydeHne MaccHBOB TOPHBIX IOPOJ [OJDKHO BECTHCh KaK Ha CTaJUuU DPasBEIKU U
POEKTUPOBAHMS, TAK M B IIPOIIECCE OTPAOOTKH MECTOPOKIACHHUS TIOJIE3HBIX UCKOTIAEMBIX (Hajee —
MECTOPOKACHHUST), OTBAI00OPA30BAHM S, TMKBU ALY TOPHBIX BBIPAOOTOK U ITOCIIEACTBUM BPETHOTO

BIIMSIHHSI TOPHBIX Pa3pabOTOK.



1.9 Ha Bcex cragusx cTpouTeNnbCTBa U AKCILTyaTalluu Kapbepa, pa3pe3a JOJKEH BECTHCh
MOHHMTOPHHT YCTOMYMBOCTH YCTYIIOB, OOPTOB M OTBAJIOB, & TAKKE MH(PACTPYKTYPHBIX OOBEKTOB B
Kapbepe, pa3pe3e U Ha MPUJIETAIOMX K HUM TEPPUTOPHSX.

[pu KoHCepBaNUK UM JTUKBUJAIMH OOBEKTa OTKPBITHIX TOPHBIX PabOT HEOOXOIUMOCTH,
COCTaB M 00BbEMBbI MOHUTOPHHTA OIIPENIENIAIOTCS POEKTOM KOHCEpBallMH U JIMKBHUAAIUU OOBEKTA.
[locne 3aBepieHUs SKCITyaTallMy 10 MOMEHTA JINKBUIAIIMU Kapbepa, pa3pesa, OTBAJIOB JIOJIKEH
ObITh MCKIIOYEH JIOCTY B OIACHYK 30HY, MOHMTOPHUHI MOXET OBIThb NpeKpalleH. [paHuib!
OIAaCHOM 30HBI JIOJDKHBI OBITh OINPEAETIECHbl IPOEKTOM Ha OTPAaOOTKYy MECTOPOKIACHUS WM
IIPOEKTOM JIMKBUIALIMH Kapbepa, pa3pe3a U OTBajIa.

1.10 B ciydae BBISBIEHHS B IIPOLECCE CTPOUTENBCTBA, PEKOHCTPYKIUH, KCIUTyaTalluH,
JTUKBUJALHNH (PEKOHCTPYKLIMH ) OTKIOHEHUH CBOMCTB M/UITU CTPYKTYPbl MaCCHBA TOPHBIX MOPOA OT
3aJI0’)KEHHBIX B PACYETHl YCTOWYMBOCTU NPH NPOCKTUPOBAHUH JOJDKEH ITPOBOJUTHCS IE€pepacyerT
napaMeTpoB YCTOHYMBOCTH OOPTOB M YCTYNIOB C YYE€TOM HOBBIX HCXOJHBIX JAHHBIX C
MPUBJIEYCHUEM POEKTHBIX U/UIIH CIIELUATM3UPOBAHHBIX OpraHU3alil.

JlommycTuMbIe MapamMeTpbl YCTOWYMBOCTH OOPTOB HWYCTYIIOB Kaphepa, paspe3a U OTBasa
IIPEAYCMaTPUBAIOTCS IPOEKTHBIMU PEILCHUSIMH.

1.11  Hna ompeneneHus NapaMeTpOB YCTOMYMBOCTH OOpPTOB W YCTYIIOB KAapPHEPOB,
paspe3oB U OTBAJOB IIPHU OCYIIECTBIECHHHM BTOPOM M IOCIELYIOLUMX OYEpeled CTPOUTENbCTBA,
PEKOHCTPYKLIMHU WJIM TEXHUYECKOM IIE€PEBOOPYKEHUH, SKCILITyaTalluy, TUKBUIAUH (KOHCEPBAIIUN)
JOJKHBI YYUTBIBATBCS PE3YJIBTaThl MHKEHEPHO-TE0JI0TMYECKOT0, THAPOT€0J0THYECKOTO U3YUEHU s
MaccuBa U MOHMTOPHHIA YCTOMYMBOCTH Ha MPEIBIAYIIMX ATarnax OTpaOOTKU MECTOPOXACHUS U
paboT mo oTBaNO00Pa30BAHUIO.

1.12 Opranuzauuei, sxcrryatTupyromeii o0beKkThl BeleHus ropHbeix pabort II kimacca
OMaCHOCTU M NpPU KOMOMHUPOBAHHOM (OTKPBITO-NOA3EMHOI) pa3paboTKe MECTOPOXKACHUS,
COCTaBJISIETCSI TPOTHO3 YCTOMYMBOCTH OOPTOB M YCTYINOB KaphepoB, pa3pe3oB M OTBAJIOB,
YUUTHIBAIOIIMN  JaHHbBIE, HAKOIJIEHHbIE B MPOLECCE OJKCILTyaTallud  MECTOPOXKACHHUS,
MPEACTaBIECHHBIN B pa3lielie MEpONpHUATHH MO 00eCHeYeHHI0 MPOMBIIUIEHHOW O€30MacHOCTH B
[Inane pa3BUTHS TOPHBIX pabOT Ha MPEACTOANMMI KaJeHAapHbIN rof. [l BRINOIHEHUS IPOTHO3a

YCTOI\/'I'-II/IBOCTI/I AOITYCKACTCA MMPUBJIICUCHUC CHCHI/IaHI/ISPIpOBaHHOﬁ OpraHH3alvuHu.

2 ®AKTOPHI, BJIUAIOLUIUE HA YCTOHUYUBOCTh EOPTOB
N YCTYIIOB KAPLEPOB, PASPE3OB U OTBAJIOB

2.1 B mpoekrHOW AOKyMEHTAIlMK JOJDKHBI OBITH YYTEHBI (JAKTOPHI, BIIMSIONME Ha
YCTOWYHUBOCTh OOPTOB M YCTYIOB KapbepoB, pa3pe30B U OTBAIOB, OOBEAMHEHHBIC B JIBE TPYIIIIHI:

MIPUPOTHBIE K TOPHOTEXHUYECKHUE.



K rpymme npupoaHbIx akTopoB OTHOCSTCSL:

— KIMMaTH4eckue (TemmepaTypa BO3[yXa, KOJHYECTBO OCAJKOB, PEXHM BETPOB,
TEMIEPATYPHBIA PEKUM MACCHBa TOPHBIX MTOPOJ);

—  TEOJIOTO-CTPYKTYpHBIE (TPEUMHHO-Pa3phIBHAS CTPYKTYpa MPUOOPTOBOTO MacCUBa TOPHBIX
MIOPO/, DJIEMEHTHI 3aJICTAHNST PYAHBIX TEJI U BMEIAIONMX TOPOJI, MOIMHOCTH TIJIACTOB U PYIHBIX
TEJI, TOPHO-TEOMETPHYECKHE ¥ MOP(POJIOTHUECKAE XapAKTEPUCTUKUA MECTOPOXKICHUS);

—  MHXCHEPHO-TeOoJIOTHYECKHe (TIeTporpaguieckie 0COOCHHOCTH U XapakTep CTPYKTYPHBIX
CBsI3el TOPHBIX MOPOJI, ONPEACISIONMI MTepeueHb 3HaYMMBbIX CBOMCTB MacCHUBa MOPO.);

—  TUIPOTEOJIOTHYECKHE (HAJMYMe IMOBEPXHOCTHBIX BOJ M BOJOHOCHBIX TOPH3OHTOB,
00BOJTHEHHOCTh KOHTAKTOB U CTPYKTYPHBIX HaPYIICHUH );

—  TUIEPreHHbIE (YCIOXKHEHUE IEPBUYHON CTPYKTYPBI 3PO3HMOHHBIMH ITPOIIECCAMH ).

K rpyrmiie ropHOTEXHUYECKUX (JAaKTOPOB OTHOCSITCSL:

—  Cc1oco0 BCKPBITHS KAPHEPHOTO TOJIS U cMcTeMa pa3paboTKu Kapbepa, pazpesa;

— ¢dopma Kapbepa, pa3pesa B IJIaHE U €T0 TIIyOnHa;

— TapaMeTphl Kapbepa, pa3pesa, oTBaja (yIriibl HaKIOHA M BBICOTA YCTYIIOB U OOPTOB, NIMPHUHA

0epM M 4acToTa UX PACIOIOKEHUS);

— cnoco0 pa3pymieH|s] MacCHBa TOPHBIX TTOPOI;

— HaJM4He MOI3eMHBIX TOPHBIX BBIPAOOTOK.

[Ipy KOMOMHHUPOBAHHON (OTKPHITO-IIOJ3EMHON) pa3pabOTKE MECTOPOXKICHHUI
JIOTIOTHUTEIBHO JIOJDKHBI OBITh YATEHBI:

—  TOCJEIOBATENbHOCTh U TMOPSAOK Pa3BUTHUS OTKPBHITHIX M MOA3EMHBIX TOPHBIX paboT Ha
MECTOPOKICHUH;

—  MapameTpbl OYMCTHBIX BBIPAOOTOK;

—  crnoco0 yrpaBJeHHs TOPHBIM JaBJICHHEM ITPH MOJI3EMHON pa3padoTKe;

- CKOPOCTb MOABHUTAaHUA 3a00€B U CKOPOCTb PasBUTHA OTKPBITBIX W IMOA3CMHBIX TOPHBIX

—  BO3/ICHCTBHE MAaCCOBBIX B3pPBIBOB B Kapbepe, pa3pe3e Ha MOI3EMHBIC BHIPAOOTKH;

—  W3MCHCHUE (U3UKO-MEXaHWUYECKHX CBOMCTB MAacCHBA TOPHBIX MOPOJI TOJT BO3ICHCTBHEM
OTKPBITHIX U MOA3EMHBIX TOPHBIX Pa0OT MPH IKCIIITyaTallMl MECTOPOKICHUS;

—  CHBIDKEHHE W JedopMalHy TOPHBIX MOPOJ B 30HE BIIMSIHHUS OTKPBITOM W TOJI3EMHBIX
BBIPa0OTOK C 00pa30BaHHEM HA 3eMHOU MOBEPXHOCTH 30H TPEIMH, BOPOHOK U TTPOBAJIOB;

—  mepepacrnpe/elieHue HapsHKCHUH B MACCUBE TOPHBIX MTOPOJ MOJT BIMSHUEM OTKPBITBIX U
MOJ/I3EMHBIX paboT;

—  HaJmu4Hhe BHYTPEHHETO OTBaJjia TOPHBIX MOPOJ HIJIM MTOPOTHOMN PUTPY3KH;
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—  HapYyIIEHHOCTh MaccuBa TOPHBIX opoJ MOJ36MHBIMU BBIpaOOTKAMH,
HE3aTaMIIOHUPOBAHHBIMHU CKBOKUHAMH, HAJTMYNE KAPCTOBBIX MOJOCTEH W MYCTOT OTPAOOTaHHBIX
OUYHCTHBIX BBIPAOOTOK, HE3aMOTHEHHBIX HIIA HE TIOTHOCTHIO 3aI0JTHEHHBIX 3aKITa TKOM;

—  BJIUSHME BHE3AITHBIX IPOPHIBOB BO/IbI, TA30B UJIU IYJIBIIBI B KAPHEP U MOJ3EMHbIE TOPHBIE
BBIPAOOTKH;

—  pacTBOPUMOCTb OPOJ.

2.2 Pacuer ycroitumBocTM OOpPTOB M YCTYNOB KapbhepoB, pPa3pe30B M OTBAJIOB
MPUBOJUTCS B IpoekTe AU(hepeHIINPOBAHHO MO KIaccaM MAacCCHBOB TOPHBIX MOPOJ:

— KJIAcC MPUPOAHBIX CKAIBHBIX MOPOJ — TOPHBIE IMOPOJBI C XKECTKUMHU CTPYKTYPHBIMU
CBSI35IMH, KOTOPbI€ Pa3AeisAlOTCs Ha CKAIbHBIE U MOJIYCKAIbHBIE;

—  KJIacc AMCHEPCHBIX MOPOJ — FOPHBIE MOPOJBI ¢ (U3UUECKUMH, (PU3UKO-XUMUUYECKUMHU U
MEXaHUYECKUMH CTPYKTYPHBIMHU CBSI3SIMH, KOTOPBIE MOIPA3ACIIIOTCS Ha CBSI3HBIE U HecBsi3HbIE. K
TMCTIEPCHBIM MTOPOaM TakKe OTHOCSTCS TEXHOTEHHbBIE 00Pa30B aHuUs;

— KJIacc Mep3ibIX MOpPOJ — CKaJlbHBbIE M JUCIEPCHBIE TOPHBIE IOPOJBl C HaJIHM4YHUEM
KPUOTEHHBIX CBS3EH.

2.3 OreHka YCTOMYMBOCTH OOpPTOB W YCTYIIOB KaphepoB, pPa3pe30B B MacCHUBax
CKIbHBIX W TOJYCKAIbHBIX TOPHBIX IMOPOJA MPOU3BOJUTCS MO pe3ylbTaTaM HCCIeAOBaHUM,
XapakTepu3yUMX JTaHHBII MaCcCUB:

—  NOPOCTPAaHCTBEHHAs OPUEHTHUPOBKA KPYMHBIX Pa3phIBHBIX HApPYIIEHUN MEXIy cOO0M U
MMOBEPXHOCTHIO Kapbepa, pa3pesa;

— TYCTOTa, MPOTSHKEHHOCTh M COCTOSHUE OCHOBHBIX CHUCTEM TPELMH, UX OPUEHTHUPOBKA
OTHOCHUTENBHO TOBEPXHOCTH OTKOCOB;

—  (u3myeckue XapakTepUCTHKH TOPHBIX TOPOJI;

—  [POYHOCTHBIE XapaKTEPUCTUKHU TOPO/I;

—  TMPOYHOCTHBIC XAPAKTEPUCTHKN KOHTAKTOB MOPOJ U IPYrUX MOBEPXHOCTEH OCIA0ICHHUI;

—  IIyOuHa 3aJieraHus BOJOHOCHBIX TOPU30HTOB U UX THAPOINHAMUYECKUE XapaKTePUCTUKY;

—  TUJIPOJUHAMHYECKOE JIaBJICHUE B TPUOTKOCHOM MAaCcCHUBE;

—  THJPOCTAaTMYECKOE JIAaBJICHUE, YMEHBIIAOLIEE CUITy TPEHMS 110 BOZMOXKHON ITOBEPXHOCTH
CKOJIBXKECHUS;

—  nedopMallmOHHBIE XapaKTEPUCTUKI MacCHBa IOPOL;

—  TEeMIEepaTypHbId pPEXKUM, NPOSBISIOUMICI B HENPEPHIBHOM LHUKIE OTTaUBaHUSA -
3aMep3aHus TOPHBIX TOPOJ;

—  mapaMmeTpbl IPUPOIHOrO MO HAPSHKEHUH.

2.4 OueHka yCTOWYMBOCTH OOPTOB W YCTYIIOB KapbepoB, pa3pe30B B MacCHUBax
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AUCIICPCHBIX TOPHBIX IMOPOJ ITPOU3BOAUTCH IO PE3YyIibTaTaM HCCHeﬂOBaHHﬁ, XapPaKTCPU3YHO U X

MAaHHBIN MAacCUB:

— HalOyxaHHe, CHUKEHHME MPOYHOCTH M Pa3BUTHE JIOKATbHBIX Je(opManuii yCTyloB U UX

rpyni;

—  pasButue cyPPo3MOHHBIX U KAPCTOBBIX MPOIIECCOB;

—  BOJIOHACHIIICHHOCTh TOPOJA, HaJIWYMe BOJOCOOPHBIX TMJOH@AECH C 3aTpyAHEHHOU
PpasrpysKoid;

- KOJIHNYECTBO aTMOC(bepHBIX 0CaJIKOB, XapaKTCp I[O)KIICI\/'I, MOIIIHOCTh CHCTOBOT'O ITOKPOBA U

MMPOAOJIKUTEIIBHOCTD €0 TassHU S,

TEeMIIepaTypHBIA PEKUM paiioHa, IITyOMHA CE30HHOTO MPOMEP3aHUsI U OTTAaMBAHUS TOPO/T;
—  TpaHyJIOMETPUYECKHIl 1 MUHEPAJIbHBIN COCTaB;
—  YHUCJO IJIACTUYHOCTH U MOKa3aTeNlb TeKy4eCcTH (TIIMHUCTBIE ITOPO/IBI);
—  €CTECTBEHHas BIIA)KHOCTB;
—  OTHOcUTEJbHaA AedopMaliis HaOyxaHusl 6e3 Harpy3ku (TJIMHUCTBIE TOPOJIBI);
—  OTHOCHUTEIbHas AedopMaIus MpocagTouHOCTH (ITTMHUCTHIE TTOPOJIbI);
—  KO3(pPULHMEHTH! MOPUCTOCTU U BOJOHACHIIEHUS (KPYITHOOOIOMOYHBIE TPYHTBI U TIECKH );
—  OTHOCHTEJBHOE COZIep)KaHNEe OPTaHMYECKOTro BEIeCTBa;
—  KOMITPECCHOHHBIE CBOMCTBA MOPO/I;
—  TeMIIepaTypHO-NPOYHOCTHBIE CBOMCTBA TOPHBIX IOPOA W KOHTAaKTOB, KpHUOTEHHAas
CTPYKTYpa, JIbAUCTOCTb.

2.5 Jlnga obecrieueHuss YCTOMYMBOCTH YCTYIIOB KapbepoB, pa3pe30B B MacCHBax
CKaJIbHBIX U MOJYCKAJIBHBIX TOPHBIX MOPOA BOIM3H MPEAEIbHOIO KOHTYpa JOJIKHBI ObITh YUTCHBI
croco0 MpoM3BOICTBA OYPOB3PHIBHBIX padOT, Macca 3apsizia ¥ pacCTOSTHUE OT MECTa B3PhIBA.

2.6 Jlis oOecrieyeHHs] YCTOMUMBOCTH YCTYIIOB KapbepoB, pa3pe3oB B MaccHBax
JMCTIEPCHBIX TIOpPOJI, CKIOHHBIX K HAOyXaHWIO HIJM Pa3MOKAHHWIO, W OTBAJOB JIOJDKEH OBITH
OpraHU30BaH APEHAXK, CTOK JIOKIECBBIX U TAJBIX BOJI.

2.7 [Ipu ompenenenun oOUWMX YyriaoB HaKIOHA OOPTOB KaphepOB, Pa3pe30B W OTBAJIOB
HEOOXOAMMO YYHMTHIBATh UX MOJAPAOOTKY MOJ3E€MHBIMH TOPHBIMU BBIPAOOTKAMU W CTaTUYECKUE

Harpy3kd OT TOPHOTPAHCIIOPTHOTO 000PYyIOBaHUSI.



3 TPEBOBAHUA K UH)KEHEPHO-I'EOJIOT'HYECKOMY M3YYEHUIO
U PAMOHUPOBAHHIO MACCHUBA T'OPHBIX ITOPOJ]

3.1 OO0beM U METOAMKA MHIKEHEPHO-TE0JIOTNUECKUX PaboT ONPENEIAIOTCs IPOEKTOM C
Y4€TOM CTETEeHU CIOXKHOCTHU TC€OJIOTHYECKOTO CTPOCHHSI MECTOPOKICHUS, a TakKe CTaJUU €ro
OCBOEHMS  (pa3BelKa, MPOEKTUPOBAHUE, CTPOMUTENBCTBO,  OKCIUIyaTallUsl,  JIMKBHUAALMS
(xoHcepsarus) (Ilpunoxenue 2).

3.2 CocTtaB HH)XEHEPHO-TEOJIOTUYECKUX UCCIEAOBAHUM TOJIKEH BKIIOYATh:

— s CKaIbHBIX M TOJYCKAJIbHBIX MAaCCHUBOB — H3YyYEHHE OPHUEHTUPOBKU, TyCTOTHI,
NPOTSHKEHHOCTH, IIEPOXOBATOCTH TOBEPXHOCTEH W HaJIM4Ms 3allOJHUTENS TpPEeUMH
OCHOBHBIX CHCTEM, OINpeAeieHHe (U3NYECKUX, MPOYHOCTHBIX U JehopMallMOHHBIX
XapaKTEepPUCTUK TOPHBIX MOPOJ M KOHTAKTOB;

—  JUId IUCIIEPCHBIX MAaCCUBOB: U3y4€HHE IPaHYIIOMETPUUYECKOTO U MHUHEPAJIBHOIO COCTaBa,
€CTECTBEHHON BIQXHOCTU M TOPHUCTOCTH MOPOA — OIMpEIeNieHUE CLEIMJICHUs, Yria
BHYTPEHHETO TpEeHHsI, KodpduireHTa QUiIbTPaliy, YACia TUIACTHYHOCTH M ITOKa3aTeN el
TEKy4eCTH, KOMIIPECCHOHHBIX CBOWCTB;

— JUId MEp3JIbIX JUCIEPCHBIX MOPOJA — M3Yy4EHHE TEeMIIEpaTypHO-IPOYHOCTHBIX CBOMCTB,
KPUOT€HHON CTPYKTYpBI, JIbIANCTOCTH, IPOCATOUYHOCTH.

33 HHKeHepHO-reoa0rnyeckoe N3y4eHne CKaJIbHbIX MACCHBOB B IIPUKOHTYPHOM 30HE
OOpTOB KaphepOB U Pa3pe30B JOHKHO BKIIOUATh:

— YCTaHOBJICHHE MECTOIOJOXEHUS W OpPUEHTHUPOBKM TMOBEPXHOCTEH  OCIabIeHUs
OTHOCHUTEJIBHO YCTYIIOB C OIpEAEICHUEM HEPapXUUECKUX YPOBHEH;

—  OIlpelesieHUuEe IMapaMeTpoB MOBEPXHOCTEH OCIabMeHUsi KaXJIOro YPOBHS HEpapXuu,
BKJIFOYAsl TYCTOTY, MPOTSHKEHHOCTh M IIMPUHY PACKPBITUS TPELMH, U3MEHUYUBOCTH 3JIEMEHTOB
3ajieraHus, IepOXOBAaTOCTh, a TAKKE CBOMCTBA 3aIIOJHUTEII,

—  OmpeJeNieHne MPOYHOCTHBIX U Ie(hOpPMAIlMOHHBIX XapaKTePUCTHK MacCHUBa, CTPYKTYPHBIX
OJIOKOB TOPHBIX ITOPOA U 30H, MIPUMBIKAIOMIMX K KPYIHBIM Pa3pbIBHBIM HAPYIICHHSIM.

34 [[lmprHa TPUKOHTYPHOM 30HBI, B TMpeleiax KOTOPOM MAOJKHO BBITOIHSITHCS
MH)KEHEPHO-TE0JIOTHYECKOE M3YyYeHHE MAacCHBa, OIPaHMYMBAETCS TE€OMETPUUYECKUMU pa3MepaMu
MPU3MBI BO3MOXXHOTO OOpYIIEHUS W 3aBUCUT OT KOHCTPYKTUBHBIX MapaMeTPOB MPOEKTUPYEMOTO
Kapbepa, pas3pesa.

3.5 HHXeHEepHO-Te0IornyecKkoe U3y4eHUE MACcCUBa JIOJDKHO BKIKOYATh OIpEAEICHUE
MIPOCTPAHCTBEHHOI'O MI0JIOXKEH Ul KPYITHBIX Pa3phIBHBIX HAPYILLIEHUH, BbIJEIEHUE OCHOBHBIX CHCTEM
TPELUMH 1 OPUEHTUPOBKY CKIIaI4aThIX CTPYKTYp B IPUKOHTYpHOM 30He. [To Mepe yriyOku kapbepa,

pa3pe3a HeoOX0IMMO BECTHU KapTUPOBAHUE CTPYKTYPHBIX 3JIEMEHTOB MacCHBa.
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3.6 Pe3ynbratoM HHXXEHEPHO-T€OJOIMYECKOTO0 M3Y4eHHUs MaccuBa TOPHBIX IOPOJ]

JIOJKHA OBITh TeOMEXaHUUECKasi MOJIEb MECTOPOXKICHHU S, O ChIBAIOILIAS:

— merporpaduveckiuii 1 MUHEpaJIbHBINA COCTaB MacCUBa TOPHBIX MTOPOJI;

— OCHOBHBIE UM BTOPOCTENEHHBIE CTPYKTYpPhl (Pa3IOMBbl, HAIUIACTOBAHME, CKIAJ4aToCTh,
CHCTEMBI TPEILMH);

— TIPOYHOCTHh MOpPOJ B 00paslie, CONPOTUBICHUE CIBUTY IO MOBEPXHOCTAM OCHIabiIeHMUs,
IPOYHOCTh MacCHBA MOPO/I;

—  TUJPOTCOJIOTMYECKHE 3JEMEHTHI, THIPABINYECKYIO MTPOBOJUMOCTD, PEXKUMBI IIEPETOKOB,
YPOBHH IOA3EMHBIX BOJI, PacIpeeIeHe TOPOBOIO JaBJIECHUS;

—  CEMCMUYHOCTb TEPPUTOPHH;

—  CYLIECTBYIOIIME BBIPAOOTKU U MYCTOTHI.

3.7 Buj reomexannyeckoit Mojienu (AByX- WIJIM TpexMepHasi) v TuM (1iudpoBast u/muiam Ha
OyMa)XHBIX HOCHUTENAX) OMNpENeNsieTcss B IPOIECCEe BBIMOIHEHHS MHKEHEPHO-TEOJOTHYECKUX
uccienopanuii. [lo Mepe pa3BuTus TOpHBIX pabOT reoMexaHHUuyecKass MOJIENb MECTOPOXKIACHUS
JIOJDKHA YTOUHATHCS Ha OCHOBE MHKEHEPHO-TEOJIOTNYECKOT0 N3ydeHUsI MACCUBA TOPHBIX TTOPO/I.

3.8 Pe3ynbpTaThl HMHKEHEPHO-TEOJOTMYECKOT0 M3Y4EHHMs Ha CTaJuM SKCILTyaTaluu
MECTOPOKACHHUS SBJISIFOTCS OCHOBOH [Tl KOPPEKTUPOBKU ITapaMeTPOB YCTYIIOB M OOPTOB Kapbepa,
pas3pes3a U oTBajia B IPOEKTaX PEKOHCTPYKIIMH UJIM TEXHUYECKOTO MEPEBOOPYKEHHUSI.

3.9 HHKXEeHEpHO-Te0JIOTUYECKOE H3YYEHUE BBINOIHAETCS HEIPOIOJIb30BATENEM WIIN
CHeMaIM3UPOBAaHHON OpPraHU3aluen.

3.10 HMH>XeHepHO-TEeOJOTUYECKOE M THJIPOreOJIOTUYECKOE pPallOHMPOBAHME MAacCCHBOB
TOPHBIX TMOPOA JOJKHO BBIMOJHATHCA B IpelesaXx IOPHOTO OTBOAA JUIsl OOBEKTOB BEAEHUS
OTKpPBITBIX TOPHBIX padoT Il K1acca omacHOCTH M TpH KOMOMHUPOBAHHOM (OTKPBITO-TIOI3EMHOM )
pa3paboTKe MECTOPOXKAEHUS U COJAEPKATh: TPAHULbI OAHOPOAHBIX YUACTKOB, CXEMbl BEPOSITHOTO
neopMUpOBaHUs, METOJbl pacyeTa YCTOWYMBOCTU OOPTOB U YCTYNOB KapbepoB, pa3pe3oB,
CrIocoOBl YIpaBJIEHUs UX YCTOHYMBOCTBHIO.

NHxeHepHO-Te0IoTnYecKkoe pallOHMPOBAHUE I0JKHO BBIMTOJHATHCS CHELHATbHON
IpyNnmnoi mo HaOJIOJEHHUIO 32 YCTOHYMBOCTBIO B COOTBETCTBHUHU M. 6.2 HacTtosumx [IpaBui umu
CIIEIUATM3UPOBAHHON OpraHU3alNeEN.

3.11 OcHOBOIl HH)XEHEPHO-TE€OJOTMUECKOTO PAOHUPOBAHMS SABISIOTCS MaTepUaIbl

T€0JIOTUYECKOTO U MHXKEHEPHO-TEOJIOTMYECKOT0 M3yYE€HUs] MECTOPOXKJIEHUS Ha BCEX CTAJUSIX €ro

OCBOCHU 1.
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4. TPEBOBAHUA KI'MAPOI'EOJIOI'MYECKOMY HU3YYEHUIO
MACCHUBA I'OPHBIX IIOPOJ

4.1 I'upporeonornueckoe H3ydeHHE MECTOPOKICHUS HEOOXOJMMO BECTH Ha BCeX
CTaUsIX OCBOEHHUS MECTOpOXAeHUs. 3ydeHue TIHMIpOreosoruyeckux YCJIOBHHM  JIOJIKHO
OCYIIECTBIISITECS. B KOMIUIEKCE C U3yYEHUEM MHXKEHEPHO-TE€0JIOTUYECKUX YCIOBUI MECTOPOKIACHUS
C Yy4ETOM BJIMSHUS MIPOLIECCOB, pa3BUBatonmxcs npu ero ocsoeHuu (Ilpunoxenue 3).

l'unporeonornyeckoe M3ydeHUE MECTOPOXKIECHHUSI JJOHKHO BKIIIOYATh!

— OLEHKy M THUIH3ALHUI0 TUIPOr€OJIOTUYECKUX YCIOBUM MECTOPOXKIECHUM IOJIE3HBIX
MCKOTaeMbIX, pa3padaTbiBa€MbIX OTKPHITHIM CIIOCOOOM;

—  CXeMaTH3alMI0 YCIOBHMH (QHIIBTpAllMU MOA3EMHBIX BOJI K OTKPBITHIM FTOPHBIM BBIpaOOTKaM
1 BOJOTIPUEMHBIM CUCTEMaM OCYIICHUS;

—  OLEHKY M NPOTHO3 TEXHOTEHHOI0 pEeXHMMa MOJ3EMHBIX BOJI, OOIMX MPUTOKOB B TOPHBIE
BBIPAOOTKH U pacIpesielieHue YIeIbHbIX BOJOIPUTOKOB IO OOpTaM KaphepoB, pa3pe3oB;

— OLEHKYy M HIpOrHO3 M3MEHEHHUs BEJIWYMHBI M YPOBHS TWJPABJIMYECKUX HAIMOPOB B
MPUOOPTOBBIX MAacCHMBAaX C YCTAHOBJIEHHEM BEJIMYHMHBI BOJOIPUTOKOB B OTKPBITHIE TOpPHBIE
BBIPAOOTKH;

—  OLIEHKY BJIMSIHUS IOBEPXHOCTHBIX U MOA3EMHBIX BOJ HA YCTOMUYHMBOCTbh OOPTOB U YCTYIIOB
KapbepoB, Pa3pe30B U OTBAJIOB,;

—  OLEHKY BJMSHUS M3MEHEHHUsI THAPOTCOJOTMYECKUX YCIOBUH B Ipolecce OTpabOTKH
MECTOPOKICHUSI HAa OXpaHseMble TPUPOAHBIE U TEXHOTCHHBIE OOBEKTHI.

[lo pesynbTaraM MpPOBEICHHOTO TUIAPOTCOJIOTHYECKOTO  HM3y4eHHUs JOJDKHO OBITh
paszpaboTaHBbI:

—  MeponpusATus 1o 0opbde ¢ MOA3EMHBIMU U MOBEPXHOCTHBIMU BOJAMHM, BIUSIOUMMHU Ha
YCTOHYMBOCTH OOPTOB U YCTYIIOB KaphepoB, Pa3pe30B U OTBAJIOB;

—  C1ocoOBI OCYILIEHUSI MECTOPOXKICHUS.

4.2 B xoJe TUIpOreoJOrMYecKoro M3y4eHHs MacCHBa TOPHBIX MOPOJ JOJIKHBI OBITH
BBITTOJTHEHBI:

—  ONBITHO-(PUIIBTPAIIMOHHBIE HCCIENOBaHMS (OTKAYKH, HAJMBbI, HAarHETaHWE, OMBITHO-
9KCILTyaTalliOHHOE BOJIOIIOHMKEHHUE);

—  peXHMHBIC HaOIOJCHHS 32 HAIlOPaMH ITOJI3EMHBIX BOJ B TPHUOOPTOBBIX MACCHUBAX, & TAKKE
Ha CKBOKMHAX PErMOHAIBHONW HAOMI0JATENbHOM CEeTH NPHU UX HAIMYMU Ha 3Tallax CTPOUTENbCTBA,
9KCIUTyaTalllH, KOHCEPBALlMU U JIMKBUAALUU KapbepPOB, pa3pe30B;

—  CTalMOHapHbIe HAOIIOAEHUS 32 BOJOIIPUTOKAMHU;

—  KOHTpOJIb d(HPeKTUBHOCTH CHCTEM JIpEHaXKa.

I'mnporeonornueckoe H3ydeHHnE MaccuBa TOPHBIX mopoJ BBITTOJTHSIETCSA
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HEJPOMOJIb30BaTEIeM UITU CIIeHHATM3UPOBAHHON OpraHu3alnei.

4.3 Pemenne o HEOOXOAMMOCTH JOMOJHEHUS MPSAMBIX OIBITHO-(HIBTPAIIMOHHBIX
UCCIIE/IOBAaHUN KOCBEHHBIMU (PE3UCTHUBUMETPUS, PACXOJIOMETPUs, TEPMOMETpHUs) NPUHHUMAET
OpraHu3aIysl, BeIylas THAPOTEOIIOTHIECKOe H3ydeHUE MAacCHBA.

44  Ha MeCTOPOXACHHSX, CIIO)KEHHBIX OOBOAHEHHBIMH I€CYAHO-TIIHMHUCTHIMU
OTJIOKCHHSIMHU, HAOIOJICHNS 32 YPOBHEBBIM PEKHUMOM TIOJ3EMHBIX BOJ JIOJKHBI MTPOBOJUTHCS C
OHOBpeMeHHOW  ¢ukcanueil  ¢unabTpaunoHHbix  aedopmauuii. Ilpm  nokymeHTanuu
npousomeAMx AehopManuii GUKCUPYIOTCS JTUTOJIOTMYECKUH COCTaB, BJIAXXHOCTb U MOPUCTOCTh
HIOpPOA.

4.5 Ha MecTtopoxneHusX, CIOKEHHBIX MOTYCKAIbHBIMA W CKaJIbHBIMA TOPOJAMH, HE
CKIIOHHBIMH K HaOyXaHUIO, Pa3sMOKAHMIO 32 CYET MOJ3EMHBIX U aTMOC(EepHBIX BOJ, Hapsay c
HaONIIOJIEHUSIMUA 32 YPOBHEBBIM PEXKHUMOM IMOJ3EMHBIX BOJI MPOBOAUTCA TMAPOTEOJIOTHYECcKas
CheMKa OOPTOB Kapbepa, paspesa ¢ pukcanmeil OTMETOK BBIXO/1a TTOJI3EMHBIX BOJI HA TOBEPXHOCTh
OTKOCOB. B 3uMHHMI mepumoa OLCHUBAIOTCS pa3Mepbl Halenei, oOpa3ylommxcs 3a cuer
BBICAYMBAHUS [TOI3€MHBIX BOJ Ha OOpTax M Ha IMOJIOIIBE Kapbepa, pazpesa.

4.6  HaOmronmeHust 3a ypoBHSMHU (HArmopamu) MOA3EMHBIX BOJ JOJDKHBI BBITTOJHSTHCS
CHUHXPOHHO C 3aMepaMU BOJIOIPUTOKOB B TOPHBIC BBHIPAOOTKH, 1eOMTOB BOJ03a00POB, C 3aMepaMu
YPOBHEH MOBEPXHOCTHBIX BOJIOEMOB U BOJIOTOKOB.

4.7 PernamenT HaOmoeHMN M mapaMeTpbl HAOMIOAATEIBHOW CETH 3a YPOBHEBBIM
PEKUMOM TOJ3EMHBIX BOJ| Ha MOJSIX JKCILTyaTHPYEMBIX KapbhepoB, Pa3pe3oB M IMpUIICTralolieit
TEPPUTOPHH B IPEIeTax TOPHOTO OTBO/IA OIPEEIISieT OpTaHM3aIU s, BEIYIIAs THAPOTEOIOTHIECKOEe
U3y4eHUE MacCHBa.

4.8  I'nmyOuHa HaOMIOJATENBHBIX CKBAKHUH OIpEAENSeTcs CTPOCHHEM HPUOOPTOBOIrO
MaccuBa, MPOEKTHOM M JOCTUTHYTOM ITyOMHONM Kapbepa wuiaM paspesa. CKBaXHHBI, BKIIOYAs
CKBaXMHBI PETHOHAJILHON HAOII0aTeIbHOM CeTH (IIPU UX HAJIMYUH ), TOJIKHBI OBITH 000PYI0BaHbI
pa3lesibHO Ha BCe BOJIOHOCHBIE MIJIACTHI B IIpejiesiaX MpruOOpTOBOrO MacCHBA.

4.9 Pe3ynbTaThl THAPOrEOJOTUYECKHX HCCIAEAOBAHUNA B BHJE IMOJIOKEHHS YPOBHEM
MOJI3EMHBIX BOJI, paclpe/ieIeHUst HallopoB B IPHOOPTOBOM MacCHBE JIOJDKHBI OBITh MCIIOIb30BaHbI
IpH pacueTax YCTOMYMBOCTH YCTYIOB, CJIOXCHHBIMH AHCIIEPCHBIMH IOpOJaMH, W OOpTOB
KapbepoB, Pa3pe30B U OTBAJIOB.

4.10 BblOop MeTola THJIPOTEOJIOTMYECKOTO IIPOTHO3a OCYILECTBISET OpraHu3aIus,
BEyLAsl TUPOTEOIOTNYECKOe N3YdeHHE MACCHBa.

4.11 Jlng mporHO3MpOBaHUS BOAOIPUTOKOB B TOPHBIE BHIPAOOTKH, a TAKKe BIUSHUSI
BOJIOTIOHMIKEHU S Ha YCTOWYMBOCTD OOPTOB U YCTYIIOB KapbepOB, Pa3pe30B U OTBAJIOB BHITIOIHSIIOTCS

reouIbTPAIMOHHBIE PACUETHI.
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5 TPEBOBAHMS K PACYETY YCTOMUMBOCTH BOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30B U OTBAJIOB

5.1 YcroliunBocTh OOPTOB M YCTYNOB Kapbe€poOB, pa3pe30B U OTBAJIOB JIOJIKHA
OLICHUBAThCA 1O HauOoJiee HaNpPsDKEHHOW MOBEPXHOCTH Ha 0a3e BBISABJIEHHBIX BUAOB U (hopM
nedopmupoBanms yaactkoB MaccuBa ([Ipunoxenue 4).

HanlOonee HanpspkeHHas MOBEPXHOCTh B OOpTax M yCTylmax KapbepoB, Pa3pe3oB U
OTBAJIOB JIOJIKHA ONPEJIEIATHCS B COOTBETCTBUM C MAaCIITaOHBIM YPOBHEM ydacTKa MaccuBa: YCTYII,
rpyIna ycTynos, 60pT, spyc.

5.2 OueHka ycToi4MBOCTH OOpPTOB M YCTYHNOB KaphepoB, pa3pe30B M OTBAJOB,
OIlpe/ieNieHne UX MapaMeTpoB JIOJKHBI MPOU3BOJAUTHCS HAa OCHOBE JAETEPMUHUPOBAHHOIO M/WIIH
BEPOSITHOCTHOTO MOJXOJOB C Y4ETOM HPHUPOIAHBIX U TOPHOTEXHUUECKUX (PAKTOPOB METOJIaMMU:

—  IpeAerabHOrO PAaBHOBECHS;

— YHCJIEHHOTO MOJEIMPOBAaHUS HaNpPsDKEHHO-Ae(OPMUPOBAHHOIO COCTOSHUS MAacCUBa
TOPHBIX MOPO/I;

—  BapUalMOHHBIM.

PacueTHbpie cxempbl, METONIBI pacyeTa W IepeyeHb HEOOXOAMMBIX MaHHBIX (. 2.3, 2.4)
OIIPENEIAIOTCS IIPOSKTHON WM CIIELIUATIU3UPOBAHHON OpraHU3aueH.

53 [Ipy neTepMUHUPOBAHHOM NOAXOAE KPUTEPUEM YCTOWYHMBOCTH  SIBIIAETCS
Kod(hpULIMEeHT 3araca yCTOWYMBOCTH, KOTOPBIM JOJKEH OBITh HE MEHbIE HOpMaTHBHOTO. Ilpu
BEPOATHOCTHOM I10/IX0/1€ KPUTEPUEM YCTOWUMBOCTH SBISETCS KOI(PPUIIMEHT 3amaca yCTOWYMBOCTH
U JIONYCTHMAasi BEPOSTHOCTH Pa3BUTHS JAeopMaIinu, KOTOPbIE ONPEACISIOTCS TPOSKTOM C YIETOM
pasMelieHus 3aeMeHToB uHdpacTpykrypsl (IIpunoxenue 5).

54 [lpu oreHke YCTOWYUBOCTH OTBAIOB JOJDKCH BBIMIONHATHCS KOMIIJIEKC padoOT U
UCCIIEZIOBAHUN IO M3Yy4EHHMIO, 0OOCHOBAHUIO, YIIPABICHUIO M KOHTPOJIO COCTOSIHUSI OTBAJIBHBIX
TOPHOTEXHUYECKUX COOPYKEHUM, BBINOJHSIEMBbIX B TEUEHHE BCEr0 CpPOKa HX CYLIECTBOBaHUS
(TTpunosxxenwue 6).

5.5 OueHka ycrouMBOCTM OOpPTOB W  YCTYNOB  KapbepoB, pa3pe3oB IpHU
KOMOMHUPOBAHHON  pa3pabOTKe  MECTOPOKACHHWM  JIOJKHA  BBINOJNHSATBCS € y4ETOM
MOCJIEIOBATENILHOCTH PAa3BUTHUSI OTKPBITBIX M MOA3EMHBIX TOPHBIX PalOT, Xapakrepa CABUKEHUS
HaJIETalolMX MMOPOJ, KOHCTPYKTUBHBIX MAPaMETPOB CUCTEM OTKPBITOHN M MOA3EMHON pa3paboTKH,
TEXHOJIOTUN BeJEeHHUSl OypOB3pBIBHBIX pabOT, CIOCOOOB YIPaBJIEHUS] COCTOSIHUEM MaccHBa Ha
OTKPBITHIX U MO/3eMHBIX padoTtax ([Ipunoxenue 7).

O1ueHka yCTOWYMBOCTH MOJPa0OTaHHBIX YCTYIIOB U OOPTOB KapbepoB, pa3pe30B J0KHA

MPOU3BOJUTHCS C yIeTOM TpeOoBaHMi 1. 5.2.
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5.6 Pacyersl ycToitumBOCTH OOPTOB U YCTYIIOB KaphepoB, pa3pe3oB sl 00bekToB 11
KJ1acca OMAaCHOCTHU JIOJKHBI BBIIOJIHSTHCS Pa3[esIbHO JUIsl BBIJEJIEHHBIX Ha 3Tale HHKEHEPHO-
T€0JIOTUUYECKOTO PAMOHUPOBAHUSI MECTOPOXKJIEHUS Y4aCTKOB MAacCHMBa TOPHBIX MOPOJ C y4ETOM
OPUEHTHPOBKH TPOTSHKCHHBIX MOBEPXHOCTEH OCHa0NIeHUsT OTHOCHUTEIBHO OTKOCOB YCTYIOB H
O0OpTOB.

5.7 B celicMuueckn aktuBHBIX paiionax (7 u 6omee 6amios no mkaie MSK -64) Bausaue
3eMJIETPSCEHU I Ha YCTOMUMBOCTH OOPTOB U YCTYIIOB KapbepOB, Pa3pe30B U OTBAJIOB JIOMYCTUMO HE
VIUTBHIBaTh ISl CKAJIbHBIX MAacCMBOB M MAacCCHUBOB JIUCIEPCHBIX IIOPOJ CO CTEHEHBIO
BojioHackIeHust menee 0,9 mnn kosddunmentom Qrunbrpanuu 6oxee 100 m/cyr.

Pacyer yctoliunBocTH OOPTOB U YCTYHNOB KaphepoB, pa3pe30B M OTBAJIOB, CIOXKEHHBIX
OOBOJHEHHBIMH JMCIEPCHBIMU MOPOAAMHU, JOJDKEH IPOU3BOAUTBCA C  MPUBJIICUYECHUEM
CHeUaTN3MpPOBAaHHON OpraHU3aI1u.

5.8 MuHUMAaNBHO JIOMyCTUMAs HIMPUHA OepM JIOJKHA OMPEAETSATHCS B MPOEKTE NMPHU
pacuere YCTOMYMBOCTH YCTYIIOB KapbepoOB, pa3pe30B U OTBAJIOB.

59 IIpu pacdere yYCTOMUYMBOCTM YCTYIOB KapbepOB M Pa3pe30B, CIO0KEHHBIX
MOJIyCKAIBHBIMU W JAMCIEPCHBIMU MOPOAAMHU, M OTBAJOB, (GOPMUPYEMBIX U3 TIMHHUCTBIX HIIH
MIOJIYCKAJIBHBIX TIOPOJ M U3 CMECH INIMHUCTBIX U CKAJIIBHBIX NOPOJ, JOJIKHO YUUTHIBATHC S BIUSHUE
Harpy30k OT CTallHOHAPHO Pa3MEUIEHHOTO TOpHOTpaHcnopTHOro obopynoBanus (IIpunoxenue 4).

5.10 Jlns ycTymoB, CIIOXEHHBIX OOBOJHEHHBIMHU AHCIIEPCHBIMHM IOPOJAMH, JIOJIKHA
BBITIONIHATHCA ~ OIEHKA BO3MOXKHOCTH  TPOSIBJCHUS  (PUIBTpallMOHHBIX  AeopMmanuii  u
[pe1ycMaTpUBaTHCSI MEPOIPUSTHS 110 YIPABICHUIO YCTOWUNBOCTBIO OTKOCOB.

5.11 OueHka (U3UKO-MEXaHUYECKMX CBOWCTB MAacCHBa TOPHBIX TMOPOJ JOJIKHA
NPOU3BOAUTBCA IO pe3yiabTaraM JaOOpaTOPHBIX W/WJIM TOJIEBBIX MCHBITAHUM M HU3ydeHUS
CTPYKTYpbl MaccuBa ropusix nopoa (Ilpunoxenue 8).

[IpouHOCTHBIE CBOWCTBA OTBAJILHBIX MOPO/I IOJIKHBI ONIPEEIIATHCS C YUETOM HX
IpaHyJIOMETPUUYECKOTO COCTaBA.

Ha skcmtyaTupyeMbIx MECTOPOKIIEHUSX OlleHKa (M3HKO-MEXaHMYECKUX CBOMCTB MacCcUBa
JIOJDKHA OBITh YTOUHEHA PEeLICHUSIMU OOpaTHBIX 3a/1a4 0 (JakTaM MPOU30IIeAIMX AedopMaruii.

5.12  Ha »stane npeanpoekTHOW NpopaOOTKW MpU OTCYTCTBUU HHQOpPMAIUU IO
OPOYHOCTHBIM M Je(OPMALMOHHBIM CBOMCTBAM MacCHBa TOPHBIX IOPOJ U IOBEPXHOCTSIM
ocnabieHu TOMYCTUMO HCIOJIb30BaTh CIIPABOYHbIE MaTepUaibl U JAHHBIE 10 MECTOPOKACHUSIM-
aHajoraM.

5.13 Ha »sTane npoeKTUpOBaHHs BBINOIHAIOTCA MOBEPOUYHBIE PACUETHl YCTOMUYMBOCTU
0OpTOB Kapbepa, pa3pe3a U OTBaJla Uil KOHKPETHOIO KOHTYpa.

5.14 BrnusHWe JOKaJbHOW KaMUTAIbHON IMOJ3EMHOM TOPHBIX BBIPAOOTOK Ha
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YCTOWUYUBOCTD YCTYIIOB U OOPTOB KaphepOB U Pa3pe30B HE YUUTHIBACTCS.

5.15 Ilpu BHeApeHUM HAYYHO-TEXHUYECKHX JOCTHUIKEHUH MOJDKHBI OBITH IMPOBEICHBI
OTIBITHO-TIPOMBIIINICHHBIE HCIBITAHUS B COOTBETCTBUU C pa3pabOTaHHON OKyMEHTalue ¢
yYKa3aHHUEM CPOKOB MPOBEJCHUS M 3aKITIOYCHUEM CIICIIUATN3UPOBAHHON Opranu3anuu. Pe3ynbraTsl
OTBITHO-TIPOMBIIINICHHBIX ~MCHOBITAHUN  JIOMYCKA€TCS  PAacIpOCTpaHATh Ha BeChb OOBEKT

OKCILTyaTallu1 C YYHETOM €ro paﬁOHHpOBaHI/IH.

6 MOHUTOPHUHI' YCTOMUYHMBOCTUA BOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30B U OTBAJIOB

6.1 WHcTpyMeHTanbHblEe  MapKIIeHJepckue M BU3yalbHble  HaOMIOJEHUs  3a
YCTOMYMBOCTBIO OOPTOB M YCTYNOB KapbepoB, pa3pe30B M OTBAJOB OCYIIECTBISAETCS B
COOTBETCTBUH MPOEKTOM IPOM3BOJICTBA MApPKIIEHIEPCKUX PabOT, YTBEPKIAAEMbIM TEXHUYECKUM
PYKOBOJUTENIEM KCILTyaTUPYIOILIEH OpraHHU3alUuH.

HaGmonienue 3a ycToiiunBOCThI0 OOPTOB M YCTYIIOB KapbepOB, Pa3pe30B U OTBAJIOB I0JIKHO
OCYILECTBJIATBCS  MapKIICHAEPCKOM  CIy:KO0H  AKCITyaTHUpyloIlell — opraHu3amuu, Jaubo
MPUBJICKAEMOU CIENHATU3UPOBAHHON OpraHU3alluen.

6.2 Jns  oObekToB BeaeHUs TOpHBIX pabdor Il kracca omacHOCTH H  TIpU
KOMOMHUPOBAHHOM pa3pabOTKe MECTOPOKIACHU S, IKCILTyaTHPYIOIIEH OpraHu3aiuu HeoOX0auMO:

—  paszpaboraTh npoekr MmoHutopuHra (Ilpunoxenue 9);

—  CO37aTh CHEHHAIBHYIO TpyNmy (OTAEIbHO WM B COCTAaBE MApKIICHJEPCKON CIYKOBbI
OpraHM3aIliy) 10 MOHUTOPUHTY U MPOTHO3Y YCTOWYUBOCTH YCTYIIOB, OOPTOB KapbepoB, pa3pe30B
U OTBAJIOB.

IIpoeKT MOHUTOPHMHIa M COCTaB TIPYIIBbl YTBEPKAACT TEXHUYECKUNW PYKOBOIUTENb
JKCIUTyaTupytoleil  opranusauuu. Crnenualu3upoBaHHAs OpraHU3alMs I[PUBJIEKAETCS K
pa3paboTKe NPOEKTa MOHUTOPHHIA M BEJCHUI0 MOHUTOPUHIA IO PELICHUI0 TEXHHUYECKOIo
PYKOBOJUTEIS SKCIIIYaTUPYIOLIEH OpraHu3aluu.

6.3 Opranuzanus, OCyIECTBIISION@S NHCTPYMEHTAIbHbIE HAOIIOCHHUS YCTOMYNBOCTH
yCTYNoB, OOpTOB KapbepoB, pPa3pe30B U OTBAJIOB, JIOJKHA MMETH JIMIIEH3UIO HAa MPOU3BOJCTBO
MapKIIeH JepCKUX padoT.

6.4 Tun npumeHsieMoll anmapaTypbl, BUJbI U COCTaB HAOIOJIEHUN, pETUCTPUPYEMbIE
BEJIMYUHBI, TOYHOCTh U IEPUOIUYHOCTb HAOIIOACH U, TpeOOBaHM K MAaCIIOPTU3aLUU leopMaLuii
OTIPEEISAIOTCS IPOEKTOM IPOM3BOJCTBA MapKUEHAEpCKUX paboT, a i OOBEKTOB BEACHUS
ropHbix padot Il K1acca OnacHOCTH YTOUHSIOTCS IPOEKTOM MOHUTOPUHTA.

6.5 Ha »skcnmyatupyemblXx MECTOPOKICHUSX HPOJOJDKUTENBHOCTh MOHUTOPHHIA
YCTOWUMBOCTH SIPYCOB OTBAJIOB [TOCJIE OKOHYAHUSI OTCHIIIKU OIIPENENSIETCS KIACCOM CKIaIUPYEMBbIX
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MOPOJ U COCTOSIHUEM OCHOBAHUS OTBAJA:

—  Ha OTBajax, COPMUPOBAHHBIX CKAJIbHBIMH MOPOJIaMU Ha TOPU30HTAIBHOM IPOYHOM WIIU
MHOTOJIETHEMEP3IOM OCHOBAHWU, MOHUTOPUHT MOXET OBITh MIPEKPAIleH;

— Ha oTBajaX, Cc(OPMHUPOBAHHBIX HAa HAKIOHHOM MPOYHOM WJIM HAKIOHHOM
MHOTOJICTHEMEP3JIOM, a TakKke Ha cIaboM OCHOBaHMHM, MOHUTOPHUHT JIOJDKEH BBIMOJIHSTHCS 10
MOJIHOTO 3aTyXaHUsl MPOI[ECCOB CABUKECHUSI.

6.6 [lpy KoMOWMHHMpOBaHHOW pa3pabOTKE MECTOPOKACHUNW TPOEKT MOHHTOPHHTA
JOJKEH JTOTIOJTHUTENBHO MPEeAyCMaTPUBATh CIIOCOOBI U CPEICTBA KOHTPOJISI HAIMYUS U COCTOSHUSA
c(hOpMHUPOBAHHBIX MYCTOT M TIOJIOCTEH .

6.7 Pe3ynbprathl MOHUTOpPUHTA YCTOWUMBOCTH OOPTOB KaphepoB, pa3pe3oB M OTBAJIOB
JIOJDKHBI OBITH YYTEHBI B pa3Jieiie MEPOIPHUATHI TT0 00ecTieueHus TPOMBITITIEHHOM 0€301TacHOCTH B

IJIaHC pa3BUTUA TOPHBIX pa60T Ha HpeI[CTOHH_[I/Iﬁ KaJ'IeH,[[apHLIﬁ roua.

7 OLIEHKA PUCKA PABBUTHS JE®OPMAIIMA U HAPYIIIEHUS
YCTOMYUBOCTU BOPTOB U YCTYNOB, KAPLEPOB, PABPE3OB U OTBAJIOB

7.1 Opranusanus, Beylias CTPOUTEIBCTBO, OKCIUIyaTallUI0 U JIMKBUJALUIO
(KOHCepBaIlMI0) KapbepoB, Pa3pe30B U OTBAIOB, JIOJKHA OCYIIECTBJIATH OLIEHKY U yIpaBJeHHE
pUCKaMM HapyIIEHUsl YCTOMYMBOCTH, Pa3BUTHSI aBAPUNHBIX CUTYalluli, MUHUMHU3aLMH HEraTUBHBIX
MOCJIEICTBUN OT pa3BUTHs JMedopMariiii ¥ MOTEPH YCTOMYMBOCTH OOPTOB KaphEePOB, Pa3pe3oB,
OTBAJIOB M MX JIOKaIbHBIX ydacTkoB (IIpunoxenue 10). CrneuunanusupoBaHHas OpraHU3aLUs
NpUBJIEKAaeTCd K OIEHKE U pa3paloTKe MEpONPUSTUM MO YIPABJIEHUIO PUCKAMHM HapyLIEHUS
YCTOWUMBOCTU IO PEIICHUI0 TEXHUYECKOTO PYKOBOAUTENS HKCILUIYaTUPYIOIIEH OpraHu3aLuu.
OueHka pHUCKOB BBIINOJHACTCA €XKErOJHO W IPU BBIABICHUM OTKIOHEHMH IO pe3ynbTaTaM
MOHUTOPHUHTA, KOJIMYECTBEHHOTO W/MJIM Ka4eCTBEHHOTO aHaliu3a BEPOSTHOCTH BO3HHKHOBEHHS
nedopMaluy U TSHKECTH MOCIEACTBUMN.

7.2 Ha ocHOBe OLIGHKM pHUCKOB JIOJDKHBI OBITh ONpPENENCHbl MEPONPHSTUS IO
YIPABJIEHUIO YCTOWYMBOCTBIO YCTYIIOB M OOPTOB KapbepoB, pa3pe30B U OTBAJIOB.

7.3 Jlna oObekroB BeneHust TopHeIX pabor Il kmacca omacHocTH W TpH
KOMOMHHMPOBAHHOM pa3paboTke MECTOPOKACHUS JTOJKHBI ObITh pa3pabOTaHbl MEPONPHUATUS IO
YIPaBJICHUIO PUCKAMH COJEpKAILHE:

— IepevyeHb OMacHBIX (PAKTOPOB, HPHUBOIAIMX K BO3HUKHOBEHUIO PHCKOB Pa3BUTHUS
ABAPUMHBIX CUTYaIlMi, CBSI3aHHBIX C HApYIIICHUEM YCTOMYMBOCTH OOPTOB KapbepoB, Pa3pe30B U
OTBAJIOB;

—  PEecTp BBISBJIEHHBIX MJIM BO3MOXHBIX PUCKOB HapYIIEHUs YCTOMUNBOCTH C pe3y/bTaTaMu
UX OLIEHKU;
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— IIepeueHb KOMIIEHCUPYIOLMX MEPONPUATHII B Ciaydae MPEBBILIEHUS YPOBHSI pPHCKa
pa3BUTHS aBapuUM JONMYCTUMOIO 3HAYEHUS U OLEHKY pHUCKa pa3BUTHUS aBApUU MPU peaTr3alyu
KOMITIEHCUPYIOILX MEPOIIPUATUH;

—  aHanu3 3QPEeKTUBHOCTH MEPONPUATHI IO CHUIKEHUIO PHCKOB.

7.4 MepornpusaTasi 1O yOPaBICHUIO pPHUCKAMH  COCTaBJSIETCS H  OOHOBJISIETCS
CrelMaIbHON IPYNIoN M0 HAOIIOEHUIO U MPOTHO3Y YCTOMUMBOCTH YCTYHOB, OOPTOB Kaphepos,
pa3pe30B U OTBAJIOB C MPUBJICYCHUEM CIICIIHATUCTOB CIY)KOBI POU3BOJICTBEHHOTO KOHTPOJIS UITH
CHELUAIU3UPOBAHHON OpraHu3allMed M yTBEPXKIACTCS  TEXHUYECKUM  PYKOBOJUTEIIEM

AKCILTYaTUPYIOIIEH OpraHu3aluH.

8 YIIPABJIEHUE YCTOMYMUBOCTBHIO BOPTOB KAPHEPOB, PAZPE30B U
OTBAJIOB

8.1 OcCHOBOH ynpaBJIeHUs] YCTOMYHMBOCTBIO YCTYIOB M OOPTOB KapbepoB, Pa3pe3oB U
OTBAJIOB B MEPHOJ] OTPAOOTKU MECTOPOKICHUS SBJISETCSI KOHTPOJIb 32 COOIIOAEHUEM MPOEKTHBIX
peleHn i, MOHUTOPUHT U, B CITy4ae BOSHUKHOBEHUS yrpO3bl HAPYIIEHUSI YCTOMYMBOCTH, IPUHSITHE
KOMIIEHCUPYIOILX MED.

8.2 MeponpusTisi M0 yIpaBiI€HUIO YCTOMYMBOCTHIO OOPTOB M YCTYHNOB Kapbepos,
pas3pe30B U OTBAJIOB B MEPUOJ OTPAOOTKH MECTOPOKICHUS JOJKHBI pa3padaThIBaThCcs Ha OCHOBE
pe3yNbTaTOB MapKIIeHIepCKuX HaOIOJIEHUH U YUUTHIBAThCS MpH cocTtaBieHuu [lnana pazButus
TOPHBIX pPadoT.

s oObekToB BeneHHs TopHbIX paboT I kiacca omacHOCTHM M MpU KOMOMHUPOBAHHOM
pa3paboTKe MECTOPOXKACHUS MPOSKTOM MOHHTOPUHTA YCTOMYMBOCTHU JIOJIKHBI OBITH OIPE/eICHBI
NPU3HAKU HApYIIEHUs YCTOMUMBOCTH, 3HAUEHUs KPUTHUECKUX JeQopMaluii, a pe3yabTaThl
MOHHMTOPUHTA JOJDKHBI OBITh YUTCHBI MEPONPHUATUAMH 1O O€30I1aCHOMY BEICHHIO TOPHBIX paboT
(ITpunoxxenwue 11).

8.3 Meponpusatasi 1mo oOecleyeHH0 0e30MacCHOCTH IMpPU OOHAPY)KEHWU NPHU3HAKOB
HapylleHUs] YCTOMYMBOCTH WM KPUTHYECKMX JepopMaiuil JOJKHBI pa3zpadaTbiBaThes IS
KOHKPETHBIX YCIOBUN U YTBEPKAATHCA TEXHUYECKUM PYKOBOJHUTENIEM SKCIIyaTHPYIOLIEH
OpraHH3al}u.

8.4 JIOJKHOCTHOE M0, OCYILECTBIISIONIEE KOHTPOJIb 3a BBIMOJIHEHUEM MEPOIPUSTUIA
10 BEJICHUIO TOPHBIX PadoT B OMACHOM 30HE (OOHApY)KEHUS MPU3HAKOB HAPYLIEHUS] YCTOMUUBOCTH
UM KpUTHYecKuX jaedopmanuii), JI0KHO ObITh Ha3HAUYEHO MPUKA30M PYKOBOAMUTENS
JKCIULyaTUPYIOLIEM  OpraHM3allud C  YCTAHOBJIEHHEM  INEPUOAUYHOCTH  IPEIOCTABIICHUS
HHpOpMAIUY TEXHUUECKOMY PYKOBOAMUTEIIO OpraHU3aIUH.

8.5 B nnmaHe  nukBMmanuu  aBapuu, — pa3pabaTbIBa€MOM  OpraHU3aLHEH,
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SKCIUTYaTUPYIOIIEH Kapbepbl, pa3pe3bl M OTBAJbI, IOJDKHBI ObITh MPEAYCMOTPEHBI MO3UIIUU T10
obecrieueHHI0 0€30MaCHOCTH TMPU BO3MOXKHBIX HAPYIICHHUSX YCTOHYHMBOCTH OOPTOB M YCTYIOB
KapbepoB, pa3pe30B U OTBaJOB. Mephl pearnpoBaHUs NMEPCOHANIA HA HApPYILIEHHE YCTOMUYHUBOCTH
OKCIUTyaTHUPYIOLAsl  OpraHu3alisi YCTAHABJIMBACT CAMOCTOSTEIBRHO WM C TPUBJIICYCHHEM
CHeLHaIN3UPOBAHHON OpraHu3alui.

8.6 [Ipu HapymieHUH yCTOWYMBOCTU OOPTOB U YCTYMOB KapbepoB, pa3pe30B U OTBAJIOB
JOJKHA OBITHh BBEJICHA B JICCTBHE COOTBETCTBYIOIIAS MO3UITUS IJIaHA TUKBUIAIIUH aBAPHU.

8.7 Meponpustuss mo obecrieueHnI0 0e30MacHOCTH, JIOKAJTU3alMd W JTUKBUIAIMA
nocneAcTBUi aedopmanuii T0JKHBI TPOBOJUTHCS Ha OCHOBAHUHU MPOEKTa MPOU3BOACTBA PadoT,
YTBEP)KJIECHHOTO  TEXHUYECKHUM  PYKOBOAMTEIEM  OKCIUTyaTHPYIOIIEH OpraHu3aluu |

COTJIACOBAHHOI'0 C TCPPUTOPUAIBHBIM OPraHOM I'OCYJAApCTBCHHOI'0 TOPHOI0 HAA30pa.
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Ipuioxkenue 1

OCHOBHBIE IIOHATHUSA U OIIPEJAEJIEHUA

AHaJIM3 PHCKAa aBapUH — IPOLEeCC UACHTU(UKAIIMY ONACHOCTEH U OLIEHKU PUCKA aBapHH Ha
OIMaCHOM TPOM3BOJICTBEHHOM OOBEKTE Ui OTACIBHBIX JIUI HJIM TPYII JIIO/EH, UMYIIECTBA WM
OKPYKAIOLIEH NPUPOIHOM CPEIBI.

Bepma — npu pa3zpaboTke MECTOPOKAECHUI OTKPBITHIM CIIOCOOOM TOpU30HTaIbHAS IJIOIIAIKA
Ha HepaboueM OOpTy WM Hepabouux yyacTkax OOpPTOB Kapbepa, pa3pesa, pa3fAeision@s CMEXHbIE
10 BBICOTE YCTYIIBI.

Bopr kapbepa, pa3pe3a — OOKOBas OIpaHHMUYHMBAIOIAs IOBEPXHOCTh Kapbepa, paspesa,
o0Opa3oBaHHasi COBOKYITHOCTbIO OTKOCOB M TJIOMIA/IOK YCTYIOB.

bpoBka ycTryma — JMHUS IEpPECEUEHHUs OTKOCA C BEPXHEH M HWKHEH IIIOLAIKAMU.
COOTBETCTBEHHO Pa3/InyalOT BEPXHIOI U HUKHIOI OPOBKH YCTyIIA.

BeneHue ropHbix padoT B ONACHOW 30He — TOpHbIE pabOThl B 30HE, OTPAHUYCHHOM
YCTaHOBJICHHBIMH ITPOEKTOM TPAHUILAMHU.

BeneHue ropubix pador BOJM3M ONACHOW 30HBI — TOpPHBIE PaOOTHI, NMPOU3BOJMMBIC Ha
yaaneHuu He 6osee 20 METPOB B BEPTUKATBHOW M TOPU30HTATBLHOM IJIOCKOCTH OT TPaHUIl OITacHOU
30HBI.

BepositTHocTh 00pymienusi (1edopManum) — BO3MOKHOCTh HACTYIUICHUSI WJIM TIOKA3aTellb
YaCTOTHI MPOSBICHUS ehopMaIi, HMEIOIIMI Ka4YeCTBEHHYIO HJIN KOJIMYECTBEHHYIO OIICHKY.

BepxHuii KOHTYp Kapbepa, pa3pe3a — JUHUs [IepecedeHus 00pPTOB Kapbepa, pa3pes3a ¢ 3eMHOU
ITOBEPXHOCTBHIO.

Bcekpbima — ropHble IOPOABI, NMOKPHIBAIOIME M BMEIAIONME IOJE3HBIE MCKOMAcMble U
MOJJIeKAIME BHIEMKE U NIEPEMEILIEHUIO B IIPOLIECCE BEACHUS OTKPBITHIX TOPHBIX paldoT.

BcekpblnHbie padoTbl — OTKPBHITHIE TOPHBIE PabOTHl IO BBIEMKE M IEPEMEIICHUIO MOPOJ
BCKpBIIM, MOKPBIBAIOUMX W BMEIIAIONMX I[OJE€3HbIE MCKOMAeMble, C LEJIbI0 MX IMOJATOTOBKH K
BBIEMKE.

l'eopnnamMuyeckoe paiioHUpOBaHME TOPHOIO MAacCHBAa — OIEHKAa OJIOYHOTO CTPOEHUS
TOPHOTO MacCMBa M €ro HAaNpsHKEHHOTO COCTOSIHUS Ul peIleHHs BOIPOCOB Oe30MacHoi u
3(pexkTUBHON pazpabOTKH MECTOPOKICHHUH.

'€ OKOHTPOIb — BUJI KOHTPOJS,, OOBEKTOM KOTOPOTO SIBJIICTCS MAcCHB TOPHBIX MOPOJ H
OTIEJIBHBIE €r0 CTPYKTYPHBIE DJIEMEHTBI, 4 TaKKe IPOUCXOAANME B HUX IPUPOJHBIE H
TEXHOT€HHBIE MTPOLIECCHI PA3TMYHOMN (PU3NYECKON TPUPOJIBI.

I'eomexannveckas MoJeJib — 3T0 (U3MYECKass WJIM MaTeMaTHyeckash MOJENb ydacTKa Hep,
ONMMCHIBAIONASl HamOoJee CYIIECTBEHHBIE CBS3M MApaMEeTpOB M MPOILECCHl HArpyKeHUs |
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neGopMUPOBaHUSI MAacCHMBa TOPHBIX MOPOJA B COOTBETCTBHUU C OCOOECHHOCTSIMU T€OJIOTHYECKOTO
CTpoeHUs, (OpPMBI, CTPYKTYpbl U (M3MKO-MEXAaHUUECKUX CBOMCTB MacCHBa MECTOPOXKICHUS U
BMELIAIONMX IIOPOJ C YYETOM 3aKOHOMEPHOCTEM HX H3MEHEHHMSA B IIpoliecce NPUPOIHO-
TEXHOTEHHBIX BO3JICHCTBHUM.

I'eomexannyeckuii pUCK — TPOU3BEIACHHE BEPOSTHOCTU OOpYIIEHHII OOPTOB W YCTYIOB
KapbepoB, Pa3pe30B U OTBAJIOB U TSLKECTH MX IMOCIEICTBUM.

I'eomexaHnyeckue CBOMCTBA TOPHBIX NMOPOX — (U3MKO-MEXaHUYECKUE CBOWCTBAa TOPHBIX
OPO/I.

I'mpporeosiornyeckoe mM3y4eHHe MeECTOPOKIACHHMSI — HCCIEA0BAHME, IPOBOAMMOE C LIEIBIO
MOJIy4eHUs] THAPOTeoJornuecko MHGOpMaluu, HeOOXOAUMON /ISl pa3paboTKH MEPONPUATHH MO
60pbOe C MOBEPXHOCTHHIMH U MOA3EMHBIMH BOJAMU U OCYLIICHHSI MECTOPOXKICHUS.

l'opHoTexHuuyeckasi cucTreMa — COBOKYIHOCTh TOPHBIX KOHCTPYKLUHH, 0OOpyZOBaHWS,
TEXHOJIOTUYECKUX IPOLECCOB TOPHOTO MPOM3BOJCTBA BO B3aMMOJECHCTBUU CO BMEUQIOUMM HX
Y4aCTKOM HEJp.

TI'opHoTeXHOJIOTHYeCKHe CBOMCTBA FOPHBIX MOPOJ — CBOICTBA, XapaKTEpU3YIOLME TOPHbIE
MOpoAbl KaKk OOBEKTHl Pa3padOTKM B WHIKEHEPHBIX pacyeTax TEXHOJIOTUYECKUX IPOILIECCOB U
TEXHUYECKUX CPEACTB MX OCYILECTBIICHUS.

I'pagueHT HANPsIZKe HUSI — BEKTOP, MTOKA3bIBAIONIMI HApaBJIECHHUE HAUCKOPENIIIEr0 N3MEHEHU S
HaIlpsHKEHU S, 3HAaU€HHE KOTOPOTO MEHSIETCS OT OJJHOM TOYKM MaccHBa T'OPHBIX MOPOJI K JPYroi.

JHo kapbepa, pa3pe3a — IUIOIIAJKa HUKHETO ycTymna (MOAOIIBAa) Kapbepa, paspesa.

Jo0b1uHbIe padoTbl — KOMIUIEKC MPOILIECCOB, HEOOXOMMMBIX ISl M3BJICYCHUS IOJIE3HBIX
MCKOINIa€MbIX U3 HEJIp Ha TOBEPXHOCTb.

JloMeHbI — 00J1aCTH OIHOPOJHOM Cpeibl B IPeieax MacCuBa MECTOPOKACHHU S, OTIIMYAIOLIECs
KaKUMU-JINO00 CBOMCTBAMU MUJTU [TOKA3aTENIIMH, KOTOPbIE, B CBOIO OUEPE/b, ONPEEIISIOTCS, UCXOs
U3 [TOCTAaBJICHHBIX 11eJIeH U pelllaeMbIX 3a]1a4 pallOHMPOBAHMS MacCHBa TOPHBIX OPO/I.

Jlonmyctumble aedopmanuu — aegopManud MacCMBa TOPHBIX IOPOJA, HE BBI3bIBAIOIME
MOBPEX/ICHUS B OKPY)KAIOIMX TOPHOTEXHUYECKUX OOBEKTax U MOopadaThIBAEMbIX COOPYKEHUSIX U
IPUPOIHBIX OOBEKTaX.

JlpeHa:KHAs TpaHulesi — TPaHILEs, TPOBOIUMAS B IEJISIX IPEHa)Ka MECTOPOKICHUS MOJIE3HBIX
M CKOIIaEMBbIX.

3aoTKOCKAa yCTyma — IUMKI TEXHOJOTMYECKUX OINEpalui Ui MPUJAHUS OTKOCY YCTyla
Kapbepa, pa3pesa 3aJaHHOTO yriia, 00eCIIEYHBAIOIIETO €r0 JITUTENBHYIO YCTOHYHBOCTb.

HNuxeHepHO-TE010rNYeCKOEe H3YyYeHHE MECTOPOKACHHUI IO0JEe3HbIX MCKONMAeMbIX —
M CCIIEIOBAH UL, TPOBOAMMBIE C IIEJIBIO MTOJIyYeHUS T€0JI0TnYecKoi HHPOPMAILIUU, HEOOX0IMMOH IS

HpOMLIH.U'ICHHOﬁ OLCHKHA MCCTOPO)KHCHHﬁ, 000CHOBaHHUS CIIOCOOOB BCKpPbITUs, CHCTCMbI
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pa3palboTKu U MapaMeTpoOB €€ KOHCTPYKTUBHBIX 3JIEMEHTOB, a TAKKE MPOTHO3a UX YCTOHYHBOCTH,
COCTaBJICHU S IPOEKTOB OpraHU3allMi TOPHBIX U TOPHO-CTPOUTENBHBIX padoT.

HNHxeHepHO-TE0JIOTHYECKHE YCIOBHSI — COBOKYIHOCTb XapaKT€PHUCTHK KOMIIOHEHTOB
TeOJIOTUYCCKON Cpelibl HCCIeyeMOoi TeppuTopuH (peribeda, cocTaBa M COCTOSIHHS TOPHBIX TIOPO I,
YCIOBHUI WX 3aJIeTaHHUSI U CBOMCTB, BKIIOYAsl MOA3EMHBIEC BOJbI, TEOJIOTUYECKUX M HHIKEHEPHO-
re0JIOTUYECKUX MPOLECCOB U SABJICHUH ), BIUSIONMX HA YCIOBUS IPOEKTUPOBAHUS U CTPOUTEIBCTBA,
a TaKKe Ha HKCILIyaTallii0 HH)KEHEPHBIX COOPY)KEHHUI COOTBETCTBYIOLIETO Ha3HAYEHHMUS.

HUcxonnplii pemep — penep HWIM IYHKT T€OJIE3UYECKON CETH, 3aJIOKEHHBIA B pailoHE
HaOJI0ATEIbHOM CTAaHIIMU WJIM 3a €€ MpeeaMy, Ha y4acTKe, He IMOABEpTaroIeMCsl CABUKEHHUIO,
U CITyKalMil JUIsl mepeiaui KOOpJMHAT Ha ONOPHbIE Pernephbl CTAaHIIN Y.

Kapbep — ropHoe mpennpustue, BEAyllee OTKPHIThIE TOpPHBIE pabOTHI C HMCIOJIB30BAHUEM
COBOKYITHOCTH TOPHBIX BBIPaOOTOK.

KomOunnpoBaHHasi pa3padoTka MeCTOPOKICHHH — COYETaHUsS BapUaHTOB OTKPBITHIX U
MOA3EMHBIX PA0OT MO B3aMMOCBSI3aHHBIM TEXHOJIOTHYECKUM CXEMaM B ITPOCTPAHCTBE U BO BpEMEHU
IpH OTPaOOTKE 3aIIaCOB MUHEPAIBHOTO CHIPBS B MPEAeIax OJHOTO MECTOPOXKICHHSI.

KomOuHupoBaHHBIH cnmocod pa3padoTkm — pa3pabOTKa MECTOPOXKICHHS TIOJIC3HBIX
HCKONAEMbIX C OJJHOBPEMEHHBIM WM MOCIIEI0BATEIbHBIM IPUMEHEHHUEM OTKPBITBIX U I1OA3EMHBIX
TOPHBIX padoT.

KonTtyp kapbepa, paspe3a — JIuHUS IlepeceueHust 0OPTOB Kapbepa, pa3pes3a MpH MMOoraleHuu
TOPHBIX pabOT C 3eMHOMN MOBEPXHOCTHIO (BEPXHUI KOHTYP) U THOM Kaphepa, pa3pe3a Ha KOHEYHOM
r1yOuHe (HWKHUN KOHTYD).

Ko3¢ puuueHT 3anaca ycToiiunBOCTH — OTHOIIIGHUE CyMMBI BCEX CHJI, YAEPKUBAIOLUX OTKOC
B PaBHOBECHH, K CyMME BCEX CIABUTAIONMX CHJI, CTPEMSIMXCS BBIBECTH €0 W3 PaBHOBECHSL
JlelficTBUE 3TUX CUJI BO BCEX MHIKEHEPHBIX METOJIaX pacyeTa YCTOMYMBOCTH OTKOCOB IIEPEH OCUTCS
Ha PacyYETHYIO WJIM MOTEHUHAJIbHYIO (HauboJjiee HapsHKEHHYIO) ITOBEPXHOCTh CKOJIbKEHUSL.

Ko3¢ puuueHT CTPYKTYpHOrO oOCjHa0/JeHNsI — COOTHOLIEHHWE MPOYHOCTU TOPHBIX MOPOJ B
MaccuBe M B oOpasiie. 3aBUCUT OT pa3MepoB JeQOpMUPYEMOTO MacCHBa, KPYMMHOCTU OJOKOB, UX
(opMBI ¥ IPOYHOCTH.

Kpurepuu 0e3onacHocTH — TmpejeibHbIE 3HAUYEHHS KOJIMYECTBEHHBIX U KAaueCTBEHHBIX
MOKa3aTeNieil COCTOSIHUS COOpYKEeHUsI (00bEKTa) M YCIOBHM €ro SKCIUTyaTallii, COOTBETCTBYIOIME
JOMYCTUMOMY YPOBHIO pHCKa aBapHH.

Kputuueckasi aedopmanusi — nedopmanuss MacCMBa TOPHBIX IOPOJ, NPHU IMPEBBILCHUN
KOTOPOM MPOUCXOIUT HApYyLUIEHHUE €ro CIUIOMHOCTH, MPUBOJSAIIEE K aBApUUHOMY COCTOSHUIO

TOPHOTEXHUYECKUX COOPYKEHUH.
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MecTopokAeHHE-aHAJIOT — MECTOPOXKJIECHHE, CXOJAHOE€ I10 MHOTUM XapaKTepUCTHKam
(CTpYKType TeOJIOTMYECKHX TeN, TeH3UCY, JINTOJIOTHH, (PU3UKO-MEXaHUIECKIM CBOICTBaM U JIp.),
KOTOPOE MO>KET MCIOJIB30BATHCS ISl IPOTHO3a CBOMCTB HEU3YYEHHOI'O MECTOPOXKICHUS.

MOHMTOPUHI — KOMIUIEKCHAsI CHCTEMAa PEIrIaMEHTUPOBAHHBIX TEPUOJUUYCCKUX MU
HEMPEPHIBHBIX HAONIONEHUM, OIEHKA W TPOTHO3a COCTOSIHUSL OOBEKTa KOHTPOJS C IEJIbI0
BBISIBJICHUSI HETATUBHBIX W3MEHEHUM M Pa3pabOTKM PEKOMEHIAIUM MO0 WX YCTPAHEHUIO WJIA
CHUIKEHUI0, 00eCTIeUnBAIOIIMX BHIMOJHEHNE TpeOOBaHU 0€30MaCHOCTH U HA/ICKHOCTH 00BEKTA.

HaoOuaroaaTeabHasi CTaHUMA — COBOKYIHOCTh PENEPOB, 3aJ0KEHHBIX IO OINPeeICHHONU
CHUCTEME Ha 3€MHOW MOBEPXHOCTH, B COOPYKECHHSIX WM B IMOJ3EMHBIX BBIPAOOTKAX C LEIBIO
MPOBEICHUS HAOMIOCHU N 3a CABMIKEHHEM 36MHOM MTOBEPXHOCTH, COOPY>KEHH I MITH TOPHBIX TTOPO T
B TOJILLE.

Hapymenue ycroitunBocTu 6opra (ycryna, rpynnsl yCTYNOB) — pa3pylieHHe MpudbopTOBOTO
MacCHBa TOPHBIX MOPO/I, 3aXBaTUBINEEe OOPT (YCTYI /MM UX TPYIITY) U MPOSIBIISIFOIIEECS] B OJTHOM
13 BUJIOB UX JedopMariuii.

O6Banbl — oOpymieHNe (aJCHIE) MacC TOPHBIX TOPOJ (B BUJIE KPYITHBIX TIIBIO M 00JIOMKOB) B
pe3ynbTare OTphIBAa OT KOPEHHOIO MacCUBa.

OOpyumieHue — TTPOU3BOJILHOE UJIU MIPUHYAUTEIIBHO CABUXKEHUE TOPHBIX MOPOJI, BHI3BIBAEMOE
HapylIeHHEeM YCTOMYMBOTO COCTOSIHHSI MAacCMBa TOpPHBIX mopoja. OOpylieHHEe COMpPOBOXKAAETCS
JpoOJIeHNEM CMENAIOIIEICS YacTH MacCHBa.

OnacHasi 30Ha — Y4acTOK, B Ipe/enax KOTOPOro BEICHHE TOPHBIX paboT WM MpeObIBaHUe
YeJIOBEKAa CONPSDKEHO C BO3MOXKHOCTBIO aBAPUU U TPEOYeTCs OCYIECTBISATH JIOT OJIHUTENbHbIE
Mepbl 6€30MaCHOCTH.

OnoJji3eHb — OTHOCUTEIBFHO MEIJICHHOE CIOJ3aHUE (CMEILEHHE) MO CKIOHY MOPOAHBIX Macc
MO/ BJUSIHUEM CHUJIbI TSDKECTHU, @ TAKKE JIOMOJIHUTEIBHBIX HATPY30K OT TOPHOTO M TPAHCIOPTHOTO
00opynoBaHus, OTBAJIOB U OYpOB3PHIBHBIX padoOT.

Onopublii penep — pernep NpoQUIBHON JIMHUH, 3JI0)KEHHBIN Ha ydacTKe HaOItoIaTeNIbHON
CTaHIMU, HE MIOJIBEPTAIOLIEMCSI CIBUXKEHUIO, U CITYKAIlMil MCXOAHBIM Ui HAOIIOCHUS Ha JaHHON
npoUIbHON JINHUH.

Ochbinb — pazpylleHne U CMeUeHUEe MPUITOBEPXHOCTHOM YaCTH OTKOCOB.

OtrBan — WCKYCCTBEHHAsl HAChllb HA TMOBEPXHOCTU 3€MJIM M3 BMEHAIOUMX MOPOJ,
HEKOHUIIMOHHOI'O U TEXHOTEHHOIO ChIPbS.

OrBanooOpazoBaHMe — IIpOLIECC pPa3MELICHUSI BCKPBIIHBIX I[OPOJ HA CIELHAJIBHO
OTBEJECHHOW IJIOI@AIM — B OTBajle, SBJSAIOLMICSA 3aBEpLIAIOUMM 3BEHOM B IIPOU3BOJICTBE
BCKPBIIHBIX padOT HA Kapbepax, pa3pe3ax.

Otkoc ycTyna — HaKTOHHAs TOBEPXHOCTH YCTyIa.
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OTKpbIThHIE TOPHBIE PadoThl — KOMILIEKC paboT, OCYIIECTBIISIEMbIX MJIs1 JOOBIYU MOJE3HBIX
HCKOITa€MBIX HEITOCPEACTBEHHO C 36MHOU ITIOBEPXHOCTH.

OneHka TreoMexXaHH4YeCKOr0 PpHCKa — OIpEACICHUE BEIMYMHBI pHUCKAa HapyLEHUs
YCTOWYHBOCTH OOPTOB M YCTYIIOB KapbepOB, Pa3pe30B U OTBAJIOB C TPUMEHEHHEM KOJIMYECTBEHHBIX
1 KaYeCTBEHHBIX MOKa3aTeNIeH.

Ilnomaaka yeryma — ropu30HTAIBHAS WM HAKIIOHHAS IOBEPXHOCTh, OTPAaHUYMBAOIIAS YCTYIT
110 BbICOTE. Pa3inn4aroT BEPXHIOK U HUKHIOKO IIOIAJKH YCTYIa.

IoBepxHOCTH 0C/120JIeHUSI — €CTECTBEHHAs F€0JI0TMYECKasl IOBEPXHOCTh B MACCUBE TOPHBIX
IIOPOJ, XapaKTEPU3YIOLIAsICS MOHUKEHHBIMU MEXaHUUYECKMMU CBOMCTBaMU.

IToBepxXHOCTH CKOJILKEHHUS] — TOBEPXHOCTh B MacCcHBEe OOpPTa M YCTYNOB Kapbepa paspes3a u
OTBaJIa, SBJIAIOLASCS TE€OMETPUUYECKUM MECTOM TOYEK MAKCHUMAJIbHBIX OTHOCHTEJIBHBIX CABUIOB
TOPHBIX MMOPOJ.

IMopoaubiii o0TBajJ — HACHIb BMEMRAKIMX MOpPoa, GopMupyemas Tpu pa3padOTKe
MecTOpoXkAeHUN. OTBAIIBI Ha3bIBAIOTCSA BHEIIHUMU — IIPU PACIIOJIOKEHNH X BHE KOHTYPA Kapbepa,
paspesa, BHYTPEHHHMH — IIPH PaCIIOJI0KEHUH B BBIPaOOTaHHOM IPOCTPAHCTBE Kapbepa, pas3pesa.

IIpu3sma BO3MOKHOr0 OOpyLIEHMSI — YacThb MAacCHMBa I'OPHBIX MOPOJ HJIM OTBAJIBHBIX MAacc,
3aKIIIOYCHHAsI MEXKIy OTKOCOM OopTa Kapbepa, pa3pes3a MM OTBaIa U MOBEPXHOCTHIO CKOJIBKECHHUS.

IIpocagkm — BepTUKaJIbHOE CMEIICHHME MacCUBa TOPHBIX IOPOJA B pE3YyJIbTare CKaTus,
YILIOTHEHUS! UM WHBIX BUJOU3MEHEHHUI TOPHBIX MOPOJ, Claraloumx OOpT WM YCTYNl Kapbepa,
paspesa ¥ oTBajia UM UX OCHOBAHUE.

IpoduabHass JuHMA HAOIIOAATEJBbHOW CTAHUMH — TpsAMas WM JIOMAaHas JIMHHS, BIIOJb
KOTOPOH pacrojoKeHbl penepbl HA0MI0AaTEeTbHON CTAaHIUH .

Paboyasi 30Ha Kkapbepa, pa3pe3a — COBOKYIIHOCTb HaxOJAIMXCA B OJHOBPEMEHHOU
9KCILTyaTalliy BCKPBILIIHBIX U JOOBIYHBIX YCTYIOB.

PaGouas miomagka ycryma — njom@aka Ha pabodyeM ycTyme, Ha KOTOpPOH pa3Mel@eTcs
OypoBO€, BEIEMOYHO-ITOTPY30UHOE U TPAHCIIOPTHOE 000pyIOBaHHUE.

PaGounii penep — pernep npouiabHON IMHUY, TPEeAHA3HAYCHHBIN 7151 ONIpe/IeIeHHS BEITHYHH
CABMIKCHMN 3€MHOM IIOBEPXHOCTH, IIOJIOKEHHE KOTOPOIrO B IIPOCTPAHCTBE OIPEIEISICTC
OTHOCHUTEJIBHO OIIOPHBIX perepoB NPO(HUIbHOMN JTUHUH.

Pa3pe3 — kaprep 1o 100bI4€ YISl OTKPHITHIM CITIOCOOOM.

PajionnpoBaHMe — 3TO ONpeAeeHUE U TeOMETPHU3ALUS TEX WM MHBIX JOMEHOB B IIpenenax
MECTOPOKACHUS.

Pe:xum ynpaBisieMbIX e opManuii — TEXHOIOTUSI OTPaOOTKU YCTYNOB WIU (OPMUPOBAHUS

OTBAJIOB, JOIMTyCKatom@s aedopMaIuy 3aJaHHbIX Pa3MEePOB Ha KOHKPETHOM yJacTKe.

24



CnenmaJn3upoBaHHasi OPraHu3alusi — IOPUAMYECKOE JIUI0, UMEIOLIEE NTPOM3BOJCTBEHHBIN
OTBIT M KBATM(UIMPOBAHHBIX CIEIHAIUCTOB B 00JACTH TOPHO-TEOJOTHYECKUX HCCIIEAOBAHUM,
TreOMEXaHUKH, TeOJJUHAMHUKH, TEXHOJIOTUH BE/IEHU S TOPHBIX paboT.

TpexmepHasi uu¢ poBasi MoJieJIb — TPHAHTYIUPOBAHHOE 00JIAKO TOUEK U300paKeHHS Kapbepa,
paspesa u oTBaja.

Tpanimess — oTKpbITast TopHasi BeIpabOTKa TparenueBuIHOM (GOpMbI (B TONEPEUYHOM CEUCH MU ),
OTpaHUYEHHAas CHU3Y MOJOUBOM (IHOM) M ¢ OOKOB HAKIOHHBIMHM IUIOCKOCTAMH: IO AJIMHE —
OopTamu, 10 MMPUHE — TOPI[AMHU.

Yron Haki10Ha Oopra Kapbepa, pa3pe3a — Yroj B IUIOCKOCTH, HOPMAJIBHOM K IPOCTHPAHHIO
O6opTa Kapbepa, pas3pesa, 00pa30BaHHBIM TOPU30HTOM C YCIOBHOM MOBEPXHOCTHIO, MPOXOJIAIIEH
Yyepe3 BEPXHIOI0 U HIDKHIOI OPOBKU Kapbepa, pas3pesa.

Yron orkoca ycrynma — yroil B INIOCKOCTH, HOPMaJdbHOW K IPOCTUPAHHIO YCTYNa, MEKIY
JTUHUCH, COCNUHSIONICH BEPXHIO W HIKHIOK OpOBKM yCTyma, W €€ TpoeKiueld Ha
TOPU30HTAIBHYIO TIOCKOCTB.

Yriabl cABHKEHUS — BHEIIHHE OTHOCHUTEIBHO BHIPAOOTAHHOTO MPOCTPAHCTBA YIIIBI HAKIOHA
JUHUHN CABUKEHU S, COSAUHSIONMX IPaHUIly BIpaOOTaHHOIO IPOCTPAHCTBA C TPaHULIEH OMACHOTO
BJIMSIHUS HA 3€MHOM ITOBEPXHOCTH.

YnpapjieHHe PHCKaMH — IIPOLIECC BBISBJICHMS, aHAJIN3a, ONPEIEICHUS CTENEHH PUCKOB U
BbIOOpa MEPOTIPUSTUN pearnpoBaHUs.

YnpapjieHHe YCTOHYMBOCTBIO YCTYNOB W 0OOpPTOB KapbepoB, pa3pe30oB H OTBAJIOB —
KOMILJIEKC MEPOIPUSITHH, HAIIPABJICHHBIX HA JOCTUKEHHUE TAKOTO COCTOSHUS TOPOJ, IIPU KOTOPOM
oOecrieunBaeTcst 6e30MacHOe BeIeHUE TOPHBIX padoT.

YcroituuBOCTH rOpHON BBIPA0OTKH — CIIOCOOHOCTH BBIPAOOTKH B T€UEHHUE 33/JaHHOIO CPOKa

JKCILTyaTallUy COXPAHSTh pa3Mepsl U GopMmy.

YCcTOHYMBOCTHh TOPHBIX MOPOJA — CIOCOOHOCTH TOPOJ COXpaHSATh PAaBHOBECHE NPU HX
OOHaKEeHUHU.
JKBUBAJIEHTHbIE CBOMCTBA — MEXaHMYECKWE CBOMCTBA MAacCHMBa TOPHBIX TNOPOJa B

HanpaBJICHUAX HOBerHOCTCﬁ ocaabneHus ¢ YU4€TOM HUX MPCPLIBUCTOCTU, OIMIPCACIICHHLIC ITYTEM
BBIYHCIICHUA CPEAHCB3BCIICHHBIX CBOWCTB MCXKIAY HTOBEPXHOCTIAMU ocjia0JIeHUsT U MacCHBOM
TOPHBIX IIOPOL.

JKCIVIYyaTHPYIOLIAsl OPraHM3alusl — IOPUAMYECKOE JIMI0, CO3JaHHOE B COOTBETCTBUM C
3aKoHOaTeNbCTBOM Poccuiickoit deneparuu, 1100 ero npencTaBuTeNb, Ha IPaBax COOCTBEHHHUKA
WM 110 TIOPYYEHHUIO COOCTBEHHUKA OCYIIECTBIISIET CTPOUTENBCTBO M TEXHUUECKYIO HKCILITyaTal[UIo

TOPHOTO 00BEKTa M HECET OTBETCTBEHHOCTS 3a 00ecredeHne 6e30acHOCTH paboT.
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IIpuio:xxkenue 2

WHXEHEPHO-TEOJIOT MMECKOE U3YUEHWE U PAMOHUPOBAHUE
MACCHUBA I'OPHBIX ITOPOJ MECTOPOXJIEHMNA

1. [Io pe3ynpTaTaM WHXKEHEPHO-TEOJIOTHYECKAX HCCIENOBAHUNU ITOPOJIBI U PYHbI

MeCTOpO)K)IeHI/Iﬁ ACIIATCA Ha KIIACCHI 110 ITPOYHOCTU CTPYKTYPHBIX THUIIOB (Ta6J'L 1) I[J'IH KaXa01ro

Kj1acca Mmopo/i ompeesseTcss Habop XapakTepucTuk (Tadm. 2).

Taoamna 1 — Knaccsl FopHBIX TOPO/] B 3aBUCUMOCTH OT ITIPOYHOCTH CTPYKTYPHBIX CBSI3eH

. Dusnyeckue
I'pynna Tun Mexanuyeckne CBOMCTBa .
cBOiicTBa
HessiBeTpeibie u
P CompoTuienuto cxatuto Oonee 50 MIla,
cnaboBBIBETPEIIBIC
paspeiBy Oosee 3 MIla.  Cxopocts
U3BEPIKCHHBIE | IpOCIDAHE 010 o V. IMnotHOCTE GOTIEE
s HEHHS TIPOJOJIBHBIX BOJH
IA. [pounsie | MeTamopdhudeckue PacTpoCIp p | 2,65 r/em®,
n3mensiercst 6onee 4,0 km/c. Kpenocts fip>8.
CKaJIbHBIE MOPOJBL, KpeTKue MOPUCTOCTb JIOJTH
Pa3pabaTeiBatoTC  B3PBIBHBIM  CIIOCOOOM.
OCaJIoUHbIC: KBapIIEBbIE . MPOLEHTA
XapaktepHa ~ aHM30TPONHUSI  CBOWCTB B
MIECUAHUKH, W3BECTHAKH,
YCIIOBUSIX €CTECTBEHHOTO 3aJleraHUs
KOHIJIOMepaThl
W3BeprkeHHBIE u | Ilpounsie - compoTtuBieHHO cxatuio 15-50
MeTaMophudeckne MIla, CompotuBrnenue paspsiy 2-3 Mlla.
MOPOJBL, ocanouHsle: | CKOpPOCTp PacHpOCTPAHEHHS MPOIOJIBHBIX
[JMHHUCTBIE W TecyaHo- | BoH Vp ot 2,0 1o 4,0 xm/c. Kpenocts fip=4-
TJIMHHUCTBIE cmaHnpl, | 8. PaspabaTbiBaroTcss MEXaHWYECKHMH U
TJIMHHUCTBIE U | B3pBIBHBIMHU cnocobamu.  XapakTepHa
P N p P IImotHOoCTH 2,20-
U3BECTKOBUCTBIE AHU30TPOTHS CBOMCTB B YONOBMAX |, entd
IB. TonycKanbHbie NECUAHNKM, APTUILUIMTHI, | €CTECTBEHHOTO 3aJIeTaHusl. r[’o HeToeTs 10 1 5’
aneBpoiutsl,  Mepresd, | CpeHeil TNPOYHOCTM -  COMPOTHUBIEHHIO 0/p
0.
HU3BECTKOBHCTHIC ckaturo  2,5-15  Mmna.  CompoTuBieHHE
KOHITIOMEPAThl, OPEKYMH, | pasphIBy 0.5-2 MIla CropocTs
Yy pacupocTpaHeHHs MPOJOJBHBIX BOJH Vp OT
L0 no 2,0 xm/c. Kpenocte fip=2-4
PaspabaTtsiBaroTcst MEXaHHYECKHUM U
crocobamu
Kamenwucteie u | Kpemocts fip<2, cxmmaemsl. Ckopocts | ITnotHocts 1,40-
ITA. [lucmepcHble | meOCHOYHEIC pacupocTpaHeHus npoaoasHbIX BoiH 0,2-1,8 | 1,90 r/em3,

PBIXIIBIC HCCBA3HBIC

HaKOINJICHUs, TaJICYHUKU,
TICCKH

kM/c. Pa3pabaTeiBaroTCsi MEXaHUYECKUM H
PYYHBIM criocobamu

OPUCTOCTh  25-
40 %

CI/IJ'H)HOBLIBeTp CJIbIC HJIM
IIOJIHOCTBIO

JIe3UHTETPHUPOBAHHEIE IlpouHocTs 3aBHUCHT OT BIaXHOCTH u | IIToTHOCTH oT

H3BEPIKCHHBIC u | wotHocn.  Kpenocts  fip<2.  Crxopocts | 1,10-2,10  r/cm3,
IIB. [ucmepcusle | MeTaMop(HIecKre, BCE | PacIpOCTPaHCHHS PO JIOJIBHBIX BOJIH | MOPHUCTOCTH  OT
MSTKHE CBS3HBIC Pa3HOBUIHOCTH nmH, | m3mensercs ot 03 g0 2,2 km/c. | 20-80 %,

CyIecH U CYITIMHKH, Mel, | Pa3pabaTeIBaloTcs MEXaHHYECKHM M PYYHBIM | BIAXHOCTH OT 10-

MOpEHHBIE u | cnocobamu. 80 %

JIeTIOBHAIIEHBIE

OTIIOXKEHUS

Ilopo st oco6oro | ['opHBIe MOPOIBI XapakTepU3yeTCcs Ccreu(IIeCKIMH CBONCTBAMU,
Il. Cneunduynsie COCTaBa, COCTOSHUS U [ TpeOyroT crelranbHbIX METOJIOB HCCJIeI0 BAaHUM u

CBOMCTB

WHJYBUY AJIbHOM OLIEHKH
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Taoauua 2 — [lepeueHb XapakTEpUCTUK TOPHBIX MOPOJ, YCTAHABJIMBAEMBIX B X0OJI€ MHXKEHEPHO-
re0JIOTHYECKUX UCCIEN0BaHuMN

Knacc nopon IlepeyeHb xapakrTe pUCTHK
CxanpHBIC TTOPOMBI ITetporpaduyeckuil coctaB MOPOJ, CTPYKTypHO-TEKTOHHYECKHE OCOOEHHOCTU
(rpymma 1A) MacCuBa, MPOYHOCTHBIC XapaKTePUCTUKH MOPOJ M TOBEPXHOCTEH ocnabieHus

(cmouctocTy, cnanieBaTocTH), AeOpMalMOHHBIC CBOHCTBA HOPOJ, IUIOTHOCTH B
YCJIOBHSX €CTECTBEHHOTO 3aJIETAHUS

IomyckanbHble IOPOMBI I'ene3uc mopoj, mIomanae WX PaclpOCTIPAHCHHS, MOITHOCTh, MEeTporpaduIecKuit
(rpymnma IB) COCTaB, CTPYKTYPHO-TEKTOHMYECKHE OCOOCHHOCTH MACCHBa, XapaKTep 3ajleraHu s
cioeB (TOPU3OHTANBHBINA, HAKIOHHBIA WM KPyTONAJalomui), MUHEpalbHAs
IUNIOTHOCTb, IJIOTHOCTH MOPOJ B YCIOBUSX €CTECTBEHHOIO 3aJleTaHusi, INIOTHOCTH
CKelleTa, MOPHUCTOCTh, €CTECTBEHHAsl BIAKHOCTb, CLEIUICHHE, YTOJ BHYTPEHHETO
TpeHHs, HalW4yHe DIMHUCTBIX CJI0€B H IPOCIOEB, MPUYPOUYCHHOCTh K 30HAM
HapyHICHUH 1/UIKM KapCTOBBIM 00pa30BaHUAM

JucnepcHsle MOPoapl I'enesuc mopojJ; miomaab paclpoOCTPpaHEHMS; MOIIHOCTb; JUTOJOTUYECKUE
(rpymma 1) 0COOCHHOCTH; XapakTep 3ajieraHus (TOPU3OHTAILHBIN HMIIM HAKIOHHBIN); XapakTep
3ajeraHys CcloeB (TOPU30HTANbHBIM, HAKIOHHBI WM  KpyTONajaromuil),
MUHepasbHas INIOTHOCTh, INIOTHOCTh MOPOJ B YCIOBUAX €CTECTBEHHOTO 3aJleTaHus,
IUIOTHOCTh CKeJleTa, MOPUCTOCTh, €CTECTBEHHAs BIAXKHOCTh, CIIECIUIEHHE, YOI
BHYTPEHHETO TPEHHs, TPaHyJIOMETPUIECKUI COCTAaB; HAMYKE MIMHUCTBIX CIOEB U
HPOCIIOEB, IPUYPOUCHHOCTh K 30HaM HapYyIICHHUI W/MIM KapCTOBBIX 00pa30BaHUM,
JUI1 CBS3HBIX TIOPOJ - Ha0yXaeMOCTb, MPOCANOYHOCTh, YUCIO IUTACTHYHOCTH H
NOKa3aTedb KOHCUCTEHLIIUU

Hus MHOTOJIeTHEM ep3iIbl X| TeMmepaTy pHBI peXUM MOPOJa, TPAHHUIBI KPUOTCHHOW 30HBI, INIyOMHA CE30HHOTO
ropusix mopox (rpymma lll)|oTrauBanuss ¥ mpomep3aHus, KOHTYpbl W IyOMHA pACIPOCTPAHEHUS TAIUKOB,
JIOTIOJTHUTEIIEHO XapaKkTep W3MEHEHHs (PU3MIECKO-MEXaHUICCKIX CBOWCTB IMOPOJ IIPU OTTANBAHUH

YCTAaHABIHMBAIOTCS:

Hdns  30H  nesuHTerpanuu|['eHe3nuc, CONPOTHBICHWE CIBUTY II0 KOHTAKTAaM MOBEPXHOCTEH OcCialbiIeHUs,
(rpymma 1) gomoMHHUTENBHO |MAJAIONINX B KAPHEPHYIO BRIEMKY, MOIIIHOCTbD, XapaKTep 3alieTaHus
YCTAaHABIMBAIOT:

2. CoctaB, 00BeM © METOAMKA HHKCHEPHO-TEOJOTHMYECKUX  HUCCIEIOBaHUI
OTIpeNeNsieTCsl TPOEKTHOM OpraHu3aliell W 3aBUCAT OT CTagud HM3y4YeHHOCTH W OCBOCHUSA
MECTOPOXKICHUS, CTEIEHU CIIOXKHOCTH €ro HHXKEHEPHO-TEOJIOTUUECKOTO0 CTPOCHUs. Pe3ynbTaThl
WH)XCHEPHO-TE0JIOTUYECKUX U CCIEIOBAaHUM JOHKHBI 00€CTICUrBATh MOJTyIeHHE HHPOpMaIiuu st
pelieHus 3a]]a4 COOTBETCTBYIOIICH CTaluu OCBOCHUSI MECTOPOKIACHUSI.

3. Ha mouckoBOi ®  OIICHOYHBIX CTAQgUAX  T€OJIOTOPa3BEJOYHBIX  padoT
YCTaHABJIMBAETCS XapaKTEPUCTUKA WH)KEHEPHO-TEOJIOTMYECKUX YCJIOBUM palloHa, OCHOBBIBASICh Ha
pe3ylbTaTax TIeoJIOT0-ChbeMOUYHBIX pPa0o0T, reo(U3UYecKuX MCCIEIOBaHUN, aHanuM3a YCIOBHUM
palioHa UCCIIEIOBAHUM U XapAKTEPUCTUK aHAJIOTUYHBIX MECTOPOKICHUM.

4, Ha cragum neranpHOM pasBeaku mectopokaeHui (TOO MOCTOSHHBIX KOHIUITHI)
WHXKEHEPHO-TEOJIOTHYECKUE YCIIOBUSI JIOJDKHEI OBITh M3YUEHBI C JICTATBHOCTBIO, 00eCIIeYrBaOIIeH
MOJIydCHUE MCXOJHBIX JMJAaHHBIX MJI COCTaBJCHHUS IPOEKTa pa3padOTKU MECTOPOKIACHHUS.
HHxeHepHO-Te0I0THYECKIE UCCIIeIOBAHU S JOHKHBI OXBATHIBATH 30HY OPYACHEHU S ¥ BMEIIAFOIIIN X
MTOPO/I.

KonnuecTBO MHXKEHEPHO-TEOTOTHYECKIX CKBAXKHUH JOHKHO COCTABIIATH!

- JUIA TPOCTBIX YCIOBUN — He MeHee 8% OT 0OIIero KOJUYecTBa IeoJOropasBeAOYHBIX

CKBa)KHH;
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- JUIsl YCJIOBHH cpelHEW CIOXKHOCTH — He MeHee 12% oT oO0mero KoiaudecTBa
re0JI0rOpa3BeI0YHBIX CKBAKUH;

- ISl CTIOKHBIX YCIIOBUM — He MeHee 15% oT oO0Imero KojmdecTBa reojoropasBegodHbIX
CKBa)KHH.

Ha cragum neranpHOM pasBeaku MectopoxkaeHud (TOO TNOCTOSHHBIX KOHIUIIHI)
JOTIOJTHUTENIBHO ~ WH)KCHEPHO-TEOJIOTUYECKAE  CKBAKUHBI  OypAT Ha  ITOTEHIIMAJEHO
HEOIIarONpHUATHBIX MO YCTOMYMBOCTH y4yacTkax. Ha Hambonee CIOXHBIX IO HWHXKEHEPHO-
TeOJIOTUYECKUM YCJIOBUSAM MECTOPOKICHUSAX IMPOBOAATCS TOMOJIHUTEIBHBIE HUCCIEIOBAHUS 11O
CHeIUaIbHO pa3pabOTaHHBIM MTPOTPAMMaM HU3YIEHHSI MECTOPOKICHUSL.

JlommyckaeTcsi COBMEIATh HHKEHEPHO-TEOJIOTHUYECKIE CKBAYKMHBI C T€0JIOTOPa3BEeI0YHBIMH.

[Ipy Hamuuuu OOHAXKEHWH CKaJIBHBIX MOPOJ JOMOJHUTEIBHO MPOU3BOAUTCS HU3yUCHUE
MapaMeTPOB €CTECTBEHHOW TPEIMHOBATOCTH (KOJIMYECTBO M OPUEHTHPOBKA OCHOBHBIX CHCTEM
TPEIMH, UX TYCTOTAa, MPOTHKEHHOCTB).

5. [lo pesynbraraM  HMHKEHEPHO-TEOJIOTMYECKUX  HUCCICIOBAHUM HA  CTaIuH
MIPOCKTUPOBAHUS IOJIKHBI OBITH MTOJTYYCHBI:

- XapaKTePUCTUKHA (U3UKO-TEOrpaguiyecKuX YCIOBUM, T€OJOTHYECKOTO CTPOCHUS,
TEKTOHUKH palilOHa U MECTOPOXKICHHUS;

- WH)XEHEPHO-TEOJIOTUYECKAE  XAPAKTEPUCTUKA  pallOHA U MECTOPOKICHUS
(pactipoCTpaHEHHOCTh OCHOBHBIX METpOorpaduueckux THIIOB TMOPOJ W PyA, THI KOHTAKTOB,
KOJIMYECTBEHHBIE XAPAKTEPUCTUKUA TPEIIMHOBATOCTH, PACCIOCHUS, aHU30TPOIHU MOPOA, 30H U
MMOBEPXHOCTEH OCIabaeHUs, HAMPSDKEHHOTO COCTOSTHU S, (PU3UKO-MEXaHUUECKUX CBOMCTB MOPO.);

- JUIsT  pallOHOB  pAacCIpOCTPAHEHUS MHOTOJETHEMEP3NIbIX TOPHBIX MOPOJ —
XapaKTepUCTUKU KPUOTEHHOCTH MAacCHBa, JIbAUCTOCTH U TEMIIEPATYPhI, TOJIIIMHBI CJI0SI CE30HHOTO
MPOMEP3aHUsI, XaPAKTEPUCTUKN MHXKEHEPHO-TCOKPHUOJIOTHYECKUX MPOIECCOB;

- WH)XEHEPHO-TE0JIOTUYECKOE  MPOTHO3HOE  pallOHMPOBAHME  MECTOPOXKJICH Usl
o0wvekToB |l Kracca omacHOCTH C BBIJICICHHUEM KAaTETOPUH CIOKHOCTH YCIOBHUM TOPHBIX padoT,
MPOTHO3HAS OIICHKA M3MEHEHHUS COCTOSHUS U (PU3UKO-MEXaHUUECKIX CBOMCTB MOPOJ B MPOIIECCEe
BCKPBITUSI W Pa3pabOTKH MECTOPOXKIACHUS W BO3HUKHOBEHUS HEOJIArompHsATHBIX WH)KCHEPHO-
ITCOJIOTHUECKUX SIBJICHUI;

- MPOTHO3HASI OLIEHKA BO3MOXHBIX M3MEHEHUI NHKEHEPHO -T€0JIOTUYECKUX YCIOBUM
MIPUPOAHOM Cpelibl Ha MECTOPOKACHUU U MPUJICTAIOIICH TEPPUTOPUU TOPHOTO OTBOJIA;

6. NHkeHepHO-TeoJ0rHYecKoe JI0M3YY€HHE MECTOPOKIACHUSI MPOBOAUTCS B Ciydae
MepecMOoTpa MPEaIojJaraeMbeiX paHee MaciraboB M TEXHOJOTUU JOOBIUU, CIIOCOOOB BCKPBITHS U
OCYILIEHHSI MECTOpOXJieHHs. Ha skcnmyaTUpyeMbIX MECTOPOXKICHUSAX YTOUHSIOTCS HEJOCTATOYHO

M3y4eHHbIE MHKEHEPHO-TE0JI0rHnUeCKie YCIOBUS (UIaHTOB, ITTyOOKHUX TOPU30HTOB, 000COOIEHHBIX
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PYAHBIX T€J B YBSI3KE C IJIAHAMU Pa3BUTHUSI TOPHBIX pabOT U C YUETOM OTJIMYHS OT OCBOCHHOM YacTu
MECTOpOXAeHUs. J1Jisi TOBBIIIIEHUS JOCTOBEPHOCTH MPOTHO3HBIX OIIEHOK YCIOBUW IKCILTyaTal[uu
JIOU3Y4aeMbIX YJaCTKOB HCIIONB3YIOTCS JTAHHBIE, MOTYUYEeHHBIE MPU pa3padoTke OCBOGHHOW YacTh
MECTOPOXKACHHUSL.

7. Ha osTame crTpouTenbcTBa W OKCIUIyaTallid — MECTOPOKIACHUS  (CTaaus
SKCIUTYaTallHOHHOM pa3BEIKH) B XOAE€ HHKEHEPHO-TEOJOTMYECKUX HMCCIECAOBAHUN YTOUHSIOTCS
MPOYHOCTHBIC, JeGOpMAIIMOHHBIE M TUIOTHOCTHBIE CBONCTBA MOPOJ M MACCHBA, MapaMmeTphbl
MPUPOJTHON U TEXHOTCHHOW TPEIIMHOBATOCTH.

8. N3ydenue (r3nKko-MeXaHUUYECKUX CBOMCTB BBIMOIHSCTCS HA OCHOBE Ta00OPATOPHBIX
Y TIOJIEBBIX UCIIBITAHUN TOPHBIX ITOPOJI.

N3ydyenue CTpyKTypbl MacCHBa CKaJIbHBIX MOPOJI BHIMOJIHSIETCS HA OCHOBE:

- TOKyMEHTHUPOBAaHMSI OPUEHTUPOBAHHOTO KepHa MOpo/ (1pu BbIxoe kepHa He MeHee 80%)
UJTM CTEHOK CKBaXKUH,

- T€0JIOTO-CTPYKTYPHON CHEMKH OOHAXEHUM.

9. Ha craguu npeasapuTenbHON U AETANTBHON Pa3BEIKA MECTOPOKIACHHUS TOMYCKAETCS
OIIEHKa TMPOTSHKEHHOCTH TPEUMH KOCBEHHBIMM MeTojaMu. Ha craaum skcrutyarauuu
MECTOPOXKICHUS TPOTSLDKEHHOCTh TPEIIMH JIOJKHA ObITh YTOUHEHA B X0 KapTUPOBAHMUSL.

10. Ha cragum mnpenBapuTenbHOM M JI€TANbHOM pa3BEAKM MECTOPOXKACHUS JUIS
OMpe/eNIeHUs] TMPOUYHOCTHBIX CBOMCTB TPEIMH MCIOJIB3YIOTCS JabopaTtopHble ucnbiTaHus. Ha
CTaJMU DJKCIUTyaTalluy, TpH Haau4yuu aedopManuii Ha YCTylax, JaHHbIE MO MPOYHOCTHBIM
CBOWCTBaM TPEIIMH YTOUHSIOTCA OOpPaTHBIMHU PacUeTaMH.

11. ITo Mepe MOCTaHOBKH YCTYIOB Ha MPEAEIbHBIN KOHTYP, a TaKKe MPHU MPUOIHKEHUH
K HeMy Ha paccTosiHue He meHee 100 M, OCYyIIECTBIISIETCS T€0JI0T0-CTPYKTYPHOE H3Y4EHHE MAcCHBa
CKaJIbHBIX TOPHBIX MOPOJ] C ONMKUCAHUEM MPOU3OIICIIMX U MPOTHO30M BO3MOXKHBIX Ae(opMariuii.

12. B xome reomoro-cTpykrypHOTO U3ydeHUs (KapTUPOBAHMS) SKCILTyaTHPYEMOTO
MECTOPOXICHHUS JIOJDKHBI OBITh YCTAHOBJICHBI €r0 TeO0JIOTO-CTPYKTYpHBIE OCOOEHHOCTH,
OPUEHTHPOBKA OCHOBHBIX CHCTEM TPEIIMH, BBISBJICHBI THIBI MOTEHIHAIBHBIX AehopManuii u
YCIIOBHSI NX BOSHHKHOBEHU S, 0TOOPAaHBI 00pa3Ibl MOPOI I (PM3HUKO-MEXaHHYECKUX MCIBITAHUN U
nerporpago-MUHEPaTOTHYECKUX HCCIeT0BaHUM.

13. OmnpeneneHue XapakTEPUCTUK SJIEMEHTOB 3aJleTaHUsl MOBEPXHOCTEH ociabieHus
OCYIIECTBIISIETCS C TOMOIIBIO0 TOPHOTO, COTHEYHOTO UITU THPOCKOITMYECKOTO (B CIIydae €CJIM MacCUB
o0jazaeT MarHMTHBIMU CBOMICTBaMu) KoMmmacoB. JlomyckaeTcsi OmpelesieHHe azuMyTa M yria
MaJIeHusl CTPYKTYPHBIX 3JIEMEHTOB ITOBEPXHOCTEH OcliablieHUsI Ha OCHOBE 00pabOTKU Pe3yabTaToB

NUCTAaHIIMOHHOHN ChEMKH MacCHBA.
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14. Pe3ynpTathl MaccoBBIX 3aMEpOB  MOJIEKAT CTaTHCTHYECKO 00paboTke cC
MOCTPOCHUEM KPYrOBBIX JHarpaMMm TpemmHoBaTtocTh. [locTpoenue aumarpamMm TpeUmMHOBATOCTH
JIOMYCKAETCSI BBIMIOIHATH C MPUMEHEHHEM ITPOTPAMMHOTO 00eCTIeueHH .

15. [To pesymbraTaM KapTUPOBAHHSI COCTABJSETCS CBOJHBIM T'€OJIOTO-CTPYKTYPHBIN
TIJ1aH U/Uau 00beMHas TUQpPoBast MOJCIIb.

16. OmeHka pacmpoCcTpaHEHUs! CTPYKTYPHBIX AJIEMEHTOB Ha HUIKE- M BBIMICITICKAIIM €
TOPU30HTHI BBIMOJHSETCS HA OCHOBE TPACCUPOBAHMS CJIEIOB MX IEPECEUEHUS C MOBEPXHOCTHIO
Kapbepa, pa3pesa.

17. [Ipu reonoro-cTPyKTypHOM KapTUPOBAHUU OJKCILTyaTHPYEMBIX MECTOPOXKICHUN
HEOOXOJIMMO BBITIOTHATE PAHKUPOBAHHUE TPEUMHOBATOCTH, a Takke palOHHMPOBAHHWE MacCHBa
TOPHBIX TTOPOJI IO CTETICHU TPEIMHOBATOCTH (OJIOYHOCTH ) B COOTBETCTBUH € Ta0I. 3 u 4.

Tabauna 3 — HMepapxuyeckie ypoBHU MOBEPXHOCTEH CTPYKTYPHOTO OcCTa0yeHus (pa3pbhIBHBIX

HapYIICHUH )
Panr (mopsaok) pa3nomos, MOIIHOCTb 30HBI IPOOICHUS TIpOTOKEHHOCTS HAPYIICHHS Macmtab
TPEIHH paslioMa WM IIHPHHA TPEIIIH KapThl
Paznomsl 1 panra - riyOuHHbIE, COTHH U ThICSYH 1:2500000
. CoTHH M TBICSIYU METPOB .
KaK MPaBUJIO, CEHCMOTCHHBIC KUJIOMETPOB 1:1000000
Pasnoma Il panra — riryGunHsIe, JICCATKH 1 COTHH METpOB Jecsatku U cOTHH 1:500000
YaCTHYHO CEHCMOTCHHbBIE KUJIOMETPOB 1:200000
Paznomer Il panra MeTpsl U IECATKH METPOB Kunometper 1 gecsrin 1:200000
KUJIOMETPOB 1:100000
Paznomsl IV panra JlecsSTK U COTHH CaHTUMETPOB COTHHU ¥ THICIYU METPOB 1:50000
Kpynusie tpemunst V panra Cepimie 20MM Cebimie 10m iigggg
1:5000
Cpemnue tpemuns! VI panra 10-20 mm 1-10 m 12000
Menkue tperunbl VI panra 2-10 mm Memnee 1 M -
Tonkue tpenmuusl VIII - panra 1-2 MM Menee 1 M -
Jloxaneuble Tpemuns! X panra
— BHYTpH IJIACTOB, CJIOEB, Menee 1 mm Menee 1 m -
MOPOJHBIX OJOKOB

Tadauua 4 — Knaccudukanus MaccCUBOB TOPHBIX OPOJA IO TPELMHOBATOCTH U COJIEPKAHUIO

KPYIHBIX OTACIBbHOCTEH

Yucno TpemuH Ha Conepxanue, % B MacCUBe
1 M juHMH, Cpemnuit OTACNIBHOCTEH pazMepom,
Kateropust C N
TeNICHb TPEIIMHOBATOCTH nepeceKaromei pasmep MM
MTOPOBI TI0 .
CIMHOBATOCTH (6brmouHOCTH) MaccuBa HanOosbllee UX | OTACIBHOCTEH,
Tpett quUCIo (MOJIYJIb M 300 700 1000
TPEIIMHOBATOCTH)
Upes3BbIyaitHO Biskoe
| TPEIMHOBATHIE 10 0.1 10 Hert
K HYJIFO
(MeJIKOOJIOYHBIC)
I CILTLHO TpeltHOBaThIe 2-10 0,1-05 10-70 30 5
(cpennebovHbIC)
I CpenHeTpenMHOBaThIe 1-2 0,5-1,0 70-100 30-80 5-40
\Y Mazotpemuriosarsie 1-0,65 10-15 100 | so100 | 4
(BecbMa KpymHOOJIOYHBIC) 100
[pakTniyeckn MOHOJUTHBIE
\Y (MCKITIOYHTETEHO Menee 0,65 Bozee 1,5 100 100 100
KPYTHOOJIOYHEIC)
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18. NHkeHepHO-Te0J0rnYecKoe M3yd€HHE MacCHBa TOPHBIX MOPOJ BBHIIOJIHSAETCS Ha
OCHOBaHUU MPOTPaMMBI, pa3pab0TaHHOU CIIENHAIM3UPOBAHHON OPraHU3aIllueld B COOTBETCTBUU C
TEXHUYECKUM 3a/JaHMEM HEAPOIOIb30BATENS, KOTOPasi JOJKHA CONEePKAaTh:

— BUJABI W METOABl HWHXCHEPHO-TEOJIOTMYECKOTO M3Y4EHHUs, KOTOPHIC JIOJDKHBI
COOTBETCTBOBATH LIEJISIM U CTAJIMU UCCIIEIOBAHUN;

— o0beM OypeHHUs U Ha3HAUEHUE KaXKI0H CKBa)KUHBI,

— BH/JIBI UCCIICIOBAHUH B CTBOJIC CKBAXKUHBI, BKIIIOUAst TeO(PU3HUUIECKUE,

— crnoco0 OpUEHTHPOBAHMS KePHA, a TAKKe METOJbI ONpEACTCHUs UCKPUBIECHUS CTBOJA
CKBAKHUHBI;

— METOJIUKY JOKYMEHTHPOBAHUS KEPHA, BKIIOYAOIIYI0 ero GoTorpadgupoBaHue;

— KOJIMYECTBO W YyYacTKH OTOOpa 0oOpasloB s OmpelneneHus (PU3UKO-MEXaHUUYECKUX
CBOMCTB,;

— COCTaB T'MIPOreOJIOTHYECKUX UCCIENOBAHUN;

— IUIaH Y T€0JIOTUYECKUE pa3pesbl C BU3yaIM3aluel CTBOJIOB CKBaXXUH U MPEAIOIAraeMbIX
TpaHMUI] IEPECEYCHU s Pa3pPhIBHBIX HAPYIIICHNUM, TE€OJTOTHYECKMX KOHTAKTOB;

— MEpOIPUATUS IO KOHTPOIII0 KadyecTBa OypeHWs, MOBBIIICHUIO BBIXOJA KEpHA U €ro
JIOKYMEHTHUPOBAHHUSI.

19. Pesynprarel reodu3uMyecKuX HMCCIENOBAaHUN, BBIMIOJIHEHHBIX B HWHXKEHEPHO-
TEOJIOTUYECKUX CKBAXXMHAX, JOJDKHBI OBITh COIMOCTaBIEHBI C HWHXKEHEPHO-TEOJOTHYECKUMU
MOKAa3aTeIsIMH, MOJYYEHHBIMU ITPU JOKYMEHTUPOBAHUHU KEPHA COOTBETCTBYIOIIEH CKBAKHHBI.

20. JIOKyMEHTAaI1s CKBOXKWH BKITIOYACT:

MacropT CKBOKUHBL;

— aKT O 3aJI0)KCHUU CKBAKUHBIL;

— aKTBI O MPOBEJICHUU KOHTPOJIBHBIX 3aMEPOB KOOPIUHAT YCThsl CKBAKUH;

— aKT HHKIHHOMETPHH;

— Te0JIOTO-TEXHUYECKUM HapsI C MPOSKTHBIMUA U (AKTHYECKUMHU JTAHHBIMU;

— OypoBO¥ XKypHaJI, 3aMOTHAEMBIN Ha KOXKIYIO OTACIBbHYIO CKBAXHHY;

— JKypHQJI JIOKYMEHTAIlHH KepHa;

— YpPOBEHB MOJ3EMHBIX BOJ HA MOMEHT 3aKPBITHSI CKBOKUHBI.

21. [lpn noxymeHTanuu KepHa HEOOXOJMMO BBIJCISTH €CTECTBEHHBIEC TPEIMHBI OT
MEXaHMYECKUX HAa OCHOBE XapaKTEPHBIX UX MPHU3HAKOB.

22. 3oHa apoOieHus, 0OyCIOBJICHHAs HAPYIICHUSMH TEXHOJOTUU OypeHUs, TOJDKHA

OBITh UCKITFOUEHA U3 CTATUCTUYECKONW 00pabOTKH.
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23. JlokyMeHTaIusg KepHa CKBaXHUH BBIMOJIHACTCS MOWUHTEPBAIBHO I KaKIOU
WH)XCHEPHO-TE0JIOTUYECKON CKBaXXHMHBI. MUHUMAaIBHBIN HA00p MH(POPMAIIUH JTOJIKEH COAEPKATh:

— HMHTEpPBAJ JOKYMEHTAIUH (M);

— BBIXOJ KepHa, %;

— OIHMCaHUE MOPOJ: THUII, IBET, COCTaB, CTPYKTypa, BTOPUYHBIC U3MEHEHUS, CIIOUCTOCTh,
CJIAHIIEBATOCTE;

— Mop(oIorHIo, TeHE3NUC,

3aIllOJIHUTCIIb TPCIIMH, €0 COCTaB, MOIITHOCTD;

— MOJYJb TPEIMHOBATOCTH, TP./M;

KauecTBO MaccuBa ropHbix nmopoz (RQD, %)

24, CTpykTypHOE  JOKYMEHTHPOBAHHE  OpPUEHTHPOBAHHOTO  KepHA  CKBaXKUH
BBITTOTHSETCS 7Sl KAXKJIOM MII0CKOCTU ociabnenus. MuHUManbHbIH Habop HHGOpMAUU JOKEH
COZIEPIKaTh:

— TIyOuHY, M;

— THUII HApYIICHUST;

— Yroj K OCH KepHa, Ipaji.,

— JuaMeTp KepHa, MM;

— Yrojl OT JIMHUH OPUEHTUPOBAHUSL, TPA/L.;

— XapaKTepHCTUKU IIEPOXOBATOCTH,

— THII 3aTIOJTHUTETIS U €r0 XapaKTEePUCTHUKA.

25. KomudaectBo oTOMpaemMpIix mpod U3 KepHA ONPEEIsIeTCs 3aJa4aMy HCCIIeIOBaHUH,
HEOJTHOPOIHOCTBIO METPOrpauiyeckoro cocraBa U CBOWCTB MOPOJI U JOJKHO ObITh 000CHOBAHO B
porpaMMe WHXEHEPHO-TEOJIOTHYECKUX HCCIIeoBaHmi. Pasmep mpoObl momkeH oOecrednBaTh
MPEACTABUTETLHOCTD PE3YJIBTATOB.

26. I[Ipu  opranm3zamuu  WHXXEHEPHO-TCOJIOTHYECKMX  HCCICAOBAHUM  IyTEeM
JOKYMEHTHPOBAHHUSI TOJI3EMHBIX TOPHBIX BBIPA0OTOK, TpOrpaMma padoT I0JKHA B KITIOYATh:

- METOJUKY JOKyMEHTHUPOBAHHS  BBIPAaOOTOK, KOTOpass JOJKHA  BKIIOYATh
doTorpadupoBaHue CTEHOK;

- KOJIMYECTBO M MECTO PAacIONIOKEHUs yJ4acTKOB OTOOpa mpold Al ompenesieHus
(M3HKO-MEXaHUYECKUX CBOWCTB.

217. W3yuenue mpupoOAHOTO MO HANpPsDKEHUH MPOBOJUTCA MO PEIICHUIO MPOEKTHON
WJIU CTIeUalTU3UPOBAHHON OpraHu3aluH.

28. PaiionnpoBaHue MaccMBa TOPHBIX MOPOJ MECTOPOXKIEHHUS IPOBOAUTCS ITyTEM

BBIJICJICHUS] Ha TIJIaHEe, pa3pe3e W/WIIM B TPEXMEPHOM TIPOCTPAHCTBE oOyiacTeld (JOMEHOB), B
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rpaHUIIaX KOTOPHIX MAacCHUB TOPHBIX MOPOJ] 00JIaAaeT OJMHAKOBBIMHU HHKEHEPHO -T€0JIOTHYECKUMU
XapaKTePUCTUKAMH.

29. JInst MEeCTOpOKIEHUM, CIOXKEHHBIX CKaJbHBIMH M TOJYCKaJbHBIMU IOPOJAMHU,
MPOBOJSTCS CTPYKTYPHOE M FT€OMEXaHMYECKOE pailOHUpPOBaHUE. J[JI1 MECTOPOKIAEHUM, CIIOKEHHBIX
JIUCIIEPCHBIMH TOPOJAMU, BBIIIOJIHSETCSI TEOMEXaHUUECKOE PailOHMPOBAHUE.

30. OCHOBOH CTPYKTYpPHOTO palOHUPOBAHUS SBJSCTCS W3MCHCHHE JJICMEHTOB
3ajeranusi cucteM TpeumH. [lpu ompeneneHnu rpaHull CTPYKTYPHBIX YYacTKOB YUHUTBIBAIOTCA
TEKTOHUYECKUE PA3JIOMBI, OCU CKJIa/JI0K, KOHTAKThl JTUTOJIOIMYECKAX Pa3HOCTEM.

31. [Ipy mnpoBenEHUM T€OMEXaHUUYECKOTO palOHUPOBAHUS OMNPEACTSIOT TPAHULIBI
Y4aCTKOB, B MpEAENaX KOTOPbIX MPOYHOCTHBIE CBOMCTBA MAacCHBA TOPHBIX MOPOJ CUHUTAIOTCS
olHOpoAHBIMH. [Ipu omnpeneneHun rpaHull TEOMEXaHUUYECKH OJHOPOAHBIX YYaCTKOB (JOMEHOB)

YIUTBIBAIOTCS KOHTAKThI METPOrpauueckux pa3HOCTEH, BTOPUYHBIX U3MEHEHUH, HAPYILIEHHOCTH.
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Ipuioxenue 3

I'NMAPOI'EOJIOT'MYECKOE U3YYEHUE MECTOPOXJIEHUSA

1. IIpy MAPOreoJOrNYecKOM U3Y4EHUH MECTOPOKIACHUS MOJDKHBI IIPOU3BOIUTCS

paboThI B COOTBETCTBHU € Ta0. 1.

Tadauma 1 — Buasl ruaporeojorndeckux padboT B 3aBUCUMOCTH OT CTaJAMH OCBOCHUS
MECTOPOKIACHUS
Cragus ocBoeHUs1 Buasi pador
Me CTOPOKIeHU st
[TOMCKOBBIX U OLIEHOYHBIX OnpoboBaHKe B OJJUHOYHBIX CKBaKUHAX.
pabor Hab6moaeHnus npoJo/mkUTeIbHOCTBIO HE MeHee 1 rojia 3a ypoBHEBBIM
PEKMMOM TOJI3€MHBIX BOJ B IPOOYPEHHBIX CKBaKHHAX.
JleTanbHOM pa3Be KU KycToBbie onpoOoBaHMs OCHOBHBIX BOJOHOCHBIX T'OPHU3OHTOB.
MECTOPOXKACHUS Hab6umonennst 3a peskMMOM TNO/I3€MHBIX U TIOBEPXHOCTHBIX BOJI.
Homyuenne™* OunbTpalMoHHbie  ONPOOOBAHKS TOPHBIX MOPOJI HA JIOKATbHBIX
MECTOPOXKACHUS y4acTKax MECTOPOXKICHUS.
CrpourenbcTBo U HaGmronenns 3a TEXHOT€HHBIM THIPOAMHAM Y ECKUM PEKHMOM C
SKCIITyaTaLyst BBISIBJICHUEM YCJIOBHI 3KCIUTyaTallMU JPEHAKHBIX COOPYKEHUM,

CKOPOCTH CHIDKCHHSI HAIlOPOB B MPUOOPTOBBIX MaCCHBAX IO MEPE
pa3BUTHS TOPHBIX paboT.

* - [IpoBoauTes B cilydae IepecMoTpa IMpeANoaraéMbIX paHee MaciraboB M TEXHOJIOTUN
J00bIYH, CTTOCOOOB BCKPBITHS U OCYIIICHUSI MECTOPOXKICHHSI.

2. O0BeM  TUAPOTEOJOTMYECKUX  WCCIENOBAHUU  ONpPENeNseTcsl  CIIOKHOCTBIO
TUPOTEOJIOTUYCCKUX YCIOBUN MECTOPOXKICHHs (Tal. 2) ¥ cTaauei ero u3ydeHus (tadi. 3).

Tabauua 2 — [Ipu3Haku CI0KHOCTH MECTOPOXKIECHUH MO THAPOTECOTOTUYECKOMY CTPOEHHIO

C10:KHOCTH
THAPOTEOIOrHIECIOro IIpocToe CioxHoe Oco60 cioxHOe
cTpoeHusl
Me CTOPOKIEeHU s
HN3meHauBOCTH CrnokoiiHoe 3ajeranue, | HeBoimepikanHocTh 1o | Beicokas
F€OMETPHM KPOBJIM U | BBIACP)KAHHOCTh [0 | MOIIHOCTH M3MEHYHBOCTh
MOJIOMIBBl  BOJOHOCHBIX | MOIIHOCTH MOILIHOCTH
TOPU30HTOB
(KOMIIICKCOB)
N3menumBOCTH He Gonee yem B 2 paza | Jlo 10 pa3 Bonee ywem B 10 pa3
(WIHTpaIMOHHBIX
CBOICTB  BOJOHOCHBIX
TOPU30HTOB
(KOMIUIEKCOB) u
BOJIOYTIOPOB
N3menunBocTh muranust | He 6onee uem m 50% B | bonee uem Ha 50% B | HesBnas
TOJI36MHBIX BOJ] TOZIOBOM ITUKJIC TOZIOBOM ITUKJIC BBIPa)KEHHOCTh
WCTOYHUKOB NATAHUS*

* K HesaBHO BBIPAXKCHHBIM HCTOYHHUKAM IHUTAHHUA OTHOCATCA HMCTOYHUKHM HCYCTAHOBJIICHHOTIO
MMPOUCXOKACHU . HpI/I HCABHOCTH BBIPA)KCHHOCTH UCTOYHUKOB IMUTAHUA IMTOA3CMHBIX BOJ PACY €ThI
IIPOU3BOIATCA OJIA HaubOoJee H66Har0HpI/IﬂTHBIX YCJ'IOBI/Iﬁ IIUTaHMA.
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Ta6auna 3 — MuHMMaIbHBIE 00BEMBI THAPOTCOJIOTHYECKUX padOT B 3aBUCHMOCTH OT CJI0KHOCTH
THJIPOTE€OJIOTUUECKUX YCIOBUM

O0BbeM padoT B 3aBHCHMOCTH
OT CTENeHH CJI0KHOCTH

Cranus
THIPOTE0JI0r HYeCKOT0
0CBOE HHS Buj pador Pe3yabTarbl pagoT
CTPOE HUSI MECTOPOKIEHUS
Me CTOPOKIeHUsI
Ocobo
Ipocroe | Caoxnoe
CJI0JKHOE
O auHOYHOE
onpoboBaHKe B
CKBa)kKMHAX Ha OpueHTUpOBOYHAS
KasKJIbIN BeJIMUMHA
. 1 3 6
BOJIOHOCHBIH ko3 purHeHTa
ropu3oHT Ha 1 KM? (wibTpamm
HCCIICTYEMOTO
acTKa B IVIAHE, IIT.
[TouckoBBIX U Al 2
AOCOIIOTHBIE OTMETKH
OLCHORHBIX OBHEHN BOJIbI B
pabor B B B M A
Hab6monenus 3a TIABOJIKOBBIN U
OBHEBBIM MEONKCHL | MORCHDL | MOKCHL o e HEBIIT TIEpHO
yp 1 pa3B 2pazaB | 3pasaB PHOL,
PEIKUMOM HHTEHCHBHOCTE
MECHIL, B | MECAILB | MeCsI| B
MOA3EMHBIX BOJ B UH(UIETPAIMOHHOT O
MABOJOK | MABOJOK | NMABOMIOK
THIPOTe0JIOr MY € CKHX IIATAHMS,
lpass 2pazaB | 3pasaB
CKBaKMHAX THIpaBIIAY €CKOE
HEJleNI0 | HeJemo | HeAemmo
COTPOTUBJICHHE JIOXKA
BOJTHOTO 00BEKTA
KycTtoBoe
y p KoadpumeHrbt
OMpobOBAHNC BOJIOTIPOBOJIUMOCTH U
OCHOBHBIX TbE30MPOBOHOCTH,
BOJIOHOCHBIX 1 3 6 napameTp nepeTeKanus,
rOpPU30OHTOB Ha 1 KM? THAPABIIAY €CKOE
HCCJIEAYEMOTO COIPOTHUBJICHUC JIOXA
BOJHOI'O 00BHEKTa
. y4acTKa B IUIaHe, IIT. a
JleTanpHoi
AOCOIIOTHBIE OTMETKH
pa3BeqKu N
OBHEH BOJIbI B
MECTOPOXKIECHUS B B B M A
[aBOJKOBBIHA H
MEXEHb | MEKEHb | MEKCHb .,
Hab6monenus 3a MEKEHHBIHN TICPHO/I,
1 pa3B 2pazaB | 3pazaB
PEIKUMOM HHTEHCHBHOCTD
MECSIL, B | MECAILB | MECHIL B
TOA3EMHBIX U MH(WIETPAIMOHHOT O
MABOJOK | MABOJOK | IABOZOK
TIOBEPXHOCTHBIX BOJI [MTaHM,
lpasB 2pazaB | 3pazaB
THIPaBIIAY €CKOE
HENEeNI0 | HeJeno | HeAemmo
COTPOTUBJICHHE JIOXKA
BOJHOIO 00BEKTA

OubTpalOHHbIE
0rnpoOOBaHUS
TOPHBIX TOPO]I,
HaOJIIOICHHS 32
Homyuenne™* PEKUMOM
MECTOPOXKACHHS | MOA3EMHBIX U
TIOBEPXHOCTHBIX BOJ
Ha JIOKaJIbHbIX
y4JacTKax
MECTOPOKICHHS

OmnpenenseTcs MPOSKTHOM JIMO0 | Y TouHeHHE
CTICIMATM3UPOBAHHO M THAPOTEOJIOTHY € CKUX
opraHm3aIpein rmapamMeTpoB
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Ha0aronenus 3a

TEXHOI€HHbIM YTOuHEHHE yCIOBUA
THAPOAMHAM MY ECKUM (bopMupoBaHUS
PEXKUMOM ¢ BOJIOTIPUTOKOB B TOpPHBIE
BBISIBJICHHEM BBIPaOOTKHU U
YCJIOBHI MapaMeTpPOB JPEHAKHON
IKCIUTyaTaln cuctembl. KauecTBeHHas
CrpourensecTBo OmnpenensieTcs NpoeKTOM
JPEHAKHBIX U KOJIMYECTBEHHAs
U DKCIUTyaTaLus . OTpabOTKU MECTOPOXKICHUS
COOpPY>KEHHH, XapaKTepUCTHKA
CKOPOCTH CHIDKEHUS Pa3rpy3Ky MOA3EMHBIX
HaropoB B BOJI, Xapakrep U
TPHOOPTOBBIX MacImTaobl
MaccHBax I0 Mepe (Wb TpaLMOHHBIX
pa3BUTH TOPHBIX nedopmarpit
pabor

* Jlom3ydeHne — yTOYHeHHE THAPOTeOJIOTHIECKIX MapaMeTPOB OTAEIBHBIX Y4aCTKOB MECTOPOKICHUS

3. QuabTpallMOHHbIE pPACYETHl MPOBOJATCS AHAIWTUYECKUMHU MeTtofamu. Jlis
YTOYHEHHSI DPE3yIbTaTOB pPACUYETOB B CIOXKHBIX U 0CO00 CIOXKHBIX YCIOBUAX HPHUMEHSETCS
YHCIEHHOE Teo(UIIBTPALlHOHHOE MOJEIMPOBAHNE MO BEPTHUKAIBHBIM pa3pe3aM B JABYMEpPHOMH
MOCTaHOBKe. TpexmMepHOe YHCIEHHOEe Teo(UIBTPALIMOHHOE MOJICIUPOBAHUE JOJDKHO OBITH
MCIIOJIb30BAHO MPU CI0KHON MPOCTPAHCTBEHHON KOH(PUTYpauny GUiIbTPallHOHHOTO TOTOKA.

PesynbratoM  reouIBTpAallMOHHBIX  pacyeToB  SBISETCS  MPOTHO3  Haumboee

He6J'IaFOHpI/IHTHBIX ypOBHGfI N AaBJICHUA ITOA3CMHBIX BOA HA 9TallaX OCBOCHUA MCCTOPOKIACHU .
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Ipunoxenue 4

BBIBOP PACYETHBIX CXEM JE®OPMHPOBAHMS U OIIEHKA YCTOMYNBOCTH
BOPTOB N YCTYIIOB KAPBEPOB, PA3PE30B

1. OueHka ycTOMYMBOCTH OOPTOB U YCTYHOB KapbepoB, pa3pe30B B 3aBUCHUMOCTH OT
3Tana pa3pabOTKU MECTOPOXKIEHHUS OTKPBITBIM CIHOCOOOM [JOJKHA BBIMOJHATHCS METOJAaMH,
OCHOBAHHBIMH Ha TEOPUU IIPE/ICIIBHOIO PAaBHOBECH S, YUCICHHBIM U (PU3MYECKMM MOJICJINPOBAHUEM
B COOTBETCTBMH C Tab. 1.

Tadauua 1 — Meronbl OIleHKH YCTOHYMBOCTH OOPTOB KapbepoB, pa3pe30B Ha Pa3IUYHBIX dTarax
UX IPOEKTUPOBAHUS U OTPAOOTKU

MeTopl,
Metoapl hu3HUEcKOro
OCHOBaHHBIEC HA YucneHHble U
DTan npoeKTUpOBaHUS U Meton " MOJICIIMPOBAHUS U
. TCOPUU BapHUAIIMOHHBIN
0TpabOTKH Kapbepa, pa3pesa aHaJOTHH crenyranbHbIe
MpeeIbHOTO METOIbI
HCCleI0BaHUs
paBHOBECHS
IIpennpoekTHeie paboTh L 0 o o
50 BpeMeHHbIX KOHAUMIUI o ° o o
TTocTOSIHHBIX KOHOUIIMI o ° o o
IIpoektupoBanue o [ o o
IIposiBneHne KpUTUUECKUX o o . o
Jnedopmanuii npu HKCILTY aTalluH
PexoHcTpyKIMs Kapbepa o [ o o

«®» — 17151 BceX 00bEKTOB BEJICHHS TOPHBIX padoT;

«#» — 1711 00BEKTOB BeICHUS TOPHBIX PaboT |l Kiacca omacHOCTH M NpU KOMOWHUPOBAHHOW (OTKPBITO-
HOJI3€MHOM) pa3paboTKe MECTOPOXKICHUS

«O» — KaK JIOTOJIHUTEJIbHBI MeTOI (IO PELICHHIO CTIeLMAaIM3UPOBAHHON OpraHM3aln)

2. [Ipu oleHKe YCTOMYMBOCTH OOPTOB W YCTYIOB KaphepoB, Pa3pe30B HMCXOIHBIC
JTAHHBIE OIPENENISIOTCS BBHIOPAHHOW MOJAENBI0 AeHOPMUPOBAHUS M KPUTEPHEM DPa3pyLICHUS
NpUOOPTOBBIX MACCHMBOB, CO3JaHHOW Ha OCHOBE HWHXKEHEPHO-TCOJOTMYECKOr0 H3Yy4eHHUS H
palilOHUPOBAHUS MECTOPOXKICHU .

3. B kauecTBe MCXOAHBIX NAHHBIX HCHOJB3YIOTCA (DU3MKO-MEXaHUYECKHE CBOICTBA
MacCHBa FOPHBIX MOPOJ M MOBEPXHOCTEN ociiadieHus. B ciiygyae mpepbIBUCTOCTH MOBEPXHOCTEMN
ocnabneHus A pacueToB MPUMEHSIOT SKBHBAJICHTHBIE CBOMCTBA.

4. KoppexktupoBKy HCXOIHBIX NAaHHBIX U1 BBIIOJHEHUS PacdyeTOB YCTOMYMBOCTHU
OOpPTOB M YCTYMOB KaphepOB, Pa3pe30B JOIMYCKAETCS OCYIIECTBISATh HAa OCHOBAaHUU HATYPHBIX
JAHHBIX M PE3yJIbTaTOB HAOMIOACHUM, OTPAKAIOIMMX (PAKTHUECKOE COCTOSHUE MPHUOOPTOBOTO
MaccuBa.

S. VYuer gopmbl Kapbepa, pazpesa B IJIaHE IPOBOJUTCS 10 PELICHUIO MTPOEKTHOW UK
CHeLMaIN3UPOBAHHOMN OpraHu3alMy NyTeM pelieHusl TPEXMEPHO U 3a1auH.

6. [TapameTpbl GOPTOB M YCTYIIOB KapbepoB, Pa3pe30B OMPEIEIIAIOTCS B COOTBETCTBUU

CO CXEMOM, IpUBEIEHHOM Ha pUCyHKe 1.
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N‘.yq (MO, HIKHAM Bpoekam)

Ay (BepxHss sp@ék’a—ummmﬂ 6poska)

Pucynok 1. Cxema koHCTpyKiiuu 0opTOB M yetynoB: h, Hy,, H — cooTBeTcTBEHHO, BHICOTA YCTYIIA,
IPYIIl YCTYNOB, OOPTa; Oy, Oxyu, 00 — COOTBETCTBEHHO, Yrojl OTKOCA YCTYNa, KOHCTPYKTHBHOMN
Ipynmsl  ycTynoB M OopTa Kapeepa, paspe3a; B, Bwp — COOTBETCTBEHHO, NMpHUHA
MPEIOXPaHUTEIBLHON U TPaHCIIOPTHON OepMBI

1. Omnpenenenue Hanbosee HANPSHKEHHOW MOBEPXHOCTH CKOJBKEHHS MPOU3BOIUTCS
Ha OCHOBE aHAIMTUYECKUX PACUETOB WJIM IIyTEM BbIOOpA U3 MHOKECTBA TIOBEPXHOCTEN OCIIA0ICHUS
MOBEPXHOCTH ¢ MUHUMAJIBHBIM KO3(PHUIIMEHTOM 3araca yCTOHYMBOCTH.

8. IIpn mocTpoeHNH NMOBEPXHOCTU CKOJIBKECHUS ONPEACIAIOT IOJOKEHUE TPEIWHBI
OTpBIBA, YXOJSIlEH B MaccuB Ha N1yonHy Hoo:

o, 2C
Hg, = =—y” ctg(45-0,5¢,), 1)

r7ie: 00 — MPOYHOCTh MOpoJ Ha omgHoocHoe cxatue, Mlla; Cn — cruemnenune, Mlla; ¢n — yron
BHYTPEHHETO TPEHUS, Tpajl.; y —00beMHBIH Bec, MH/MS.

9. Ha sTane npeanpoekTHeIX paboT AOMYCKAeTCs MO PEUICHUIO CIIeUaTn3uPOBAHHOM
OpraHU3aIM¥ OMPENCIATh apaMeTpbl OOPTOB M YCTYIIOB Kapbepa, pa3pe3a MEeTOIOM aHaJOTHA.

10. Pacuer ycToitunBocTr 60PTOB 1 YCTYIOB KaphepOB, Pa3pe30B C yIETOM BO3ICHCTBUS
CEHCMHYCCKHUX CHJI BBLITOJHSIETCS METOAOM anre6pa1/1qec1<oro CJIOKCHUA CHJI, OCHOBAHHBIM Ha

TCOPUH ITPEACIIBHOIO paBHOBCCHA, B COOTBCTCTBHUHU CO cXeMou PUCYHKa 2.
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Yposerit nodaemrbix 60d

Pucynok 2 — Pacuer ycroifumBocTM OOBOJHEHHOIO H30TPOMHOIO OTKOCa € YYETOM
BO3/1€HCTBUS CEICMUUECKUX CUIT METOJIOM alreOpanyeckoro CiIoKEeHUsI CHII

3 (Pi cosy + P COS(EZ‘S_M)— D, + APcos(45+ 0,50, )~ Q, sin& jtgq)i tel 44
(04

- sin(a—7a) @
Z{Pi sin g, — P* 2 —H) | APsin(45+ 0,50, )+ Q,sin & + B}
CoSa
Di _ Hi,i—l + Hi,i+1 7/8|i (3)
2
. P (4)
1 b

2.5 — =

3Lg(45—o,5¢»)}
Q =K, -K,-P-k, ()

rae: P — Bec Gioka, MH; o — yron otkoca, rpaj.; ui —yrojl HakloHa OCHOBaHMs Ooka, rpa.; Pi®
— BeC «CBOOOMHON» (HaxoJsImelicss BBINIE TUHUHM OTKOCA) BOJBI B mpefenax Onoka, MH; Di —
cuia ruapocratndeckoro nasieHus, MH; Hii+1, Hii-1 — Hamop Ha rpansx 61okos, MH; li — mnna
OCHOBaHH OJI0Ka, M; Y — ILIOTHOCTH Boabl, MH/M3; AP — ynenbHas Harpyska oT 000pyI0BaHus,
Mlla; P,s — obumii Bec obopynoBaHus/coopyxenusi, MH; a — cpenHee paccTossHHE MEXIY
oropamu, M; b — paccrosiHue ot kpast 000pyIOBaHHS/COOPYKEHHS 10 BEpXHel OpoBku, M; Qi —
ceificmuueckast cuia, MH; i — yronm MexIay MOBEpXHOCTBHIO CKOJIBKEHHS W HalpaBlIeHUEM
celiCMUYECKOM CHIIbI, U3MEPEHHBIN B BEPTUKAIBHOM IJIOCKOCTH, rpaj.; Ko — Koa(pduumeHT,
YUUTBIBAIOIIMI HAa3HAUEHUE COOPYKEHUS U €ro OTBETCTBEHHOCTh (T.€. s KapbepoB
npunuMarot 1,5, mis orBanoB — 1,0); K1 — ko3(hOUIIMEHT, YIUTHIBAIOIMN JOMYCKAcMbIe
noBpexaeHusA3nanuit u coopyxxenuit (K1=0,25 nns 6optos u K1=0,12 anst ycTynos u oTBajnoB);
Ke — KOO(PPHUIIMEHT CEHCMHYHOCTH, KOTOPBIM IPEACTaBIsIET COOON 3HAYEHHsI YCKOPEHUS
KoNleOaHui B IONSAX g A — JONOJIHUTENbHBIC YepKuBatonme cuibl, MH; B — nomonauTensHbie
cABUraronme cuibl, MH.

11. Pacuer ycroiiumBocTM OOPTOB U YCTYNIOB KapbepoB, pPa3pe30B BBINOIHSAETCA
METO/IOM BEKTOPHOIO CJOXEHHsSI CHJI (MHOTOYrojbHUKa CHJI), OCHOBAaHHBIM Ha TEOPHH

IPEIeTbHOTO PAaBHOBECHSI, B COOTBETCTBUHU CO CXEMOW PUCYHKA 3.
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Pucynok 3 — Cxema pacyera YCTONYMBOCTH OOBOJHEHHOTO H30TPOITHOIO OTKOCAa C YYETOM
BO3JICHCTBUSI CEHCMUUYECKIX CUJI METOZIOM BEKTOPHOTO CIIOXKEHUS CUIT: Pj— Bec paccMaTpuBaeMoro
onoka, MH; Clii+1, Cliji-1, Cli — cunbl crienuierus, HarpaBieHHbIE TapaieIbHO COOTBETCTBYIOIIM
rpanutiam 6;10k0B, MH; Dii+1, Di -1, Di — cuisl THIpOCTaTHYECKOTO JaBJICHUS IO TpaHUIIaM OJIOKOB,
MH; Rii+1, Rii-1, Ri — peakiuu mo rpanumam 6mokoB, MH; S — celicmudeckas cuia, MH; f — yron
HAKJIOHA CEMCMUYECKOMN CHJIBL, TPa/l.

12. Pacuer ycroluMBOCTM OOpTOB H YCTYMOB KapbepoB, pa3pe30B METOJaMHU

npCACIIbHOTO PABHOBCCUS NJOJIKCH YAOBJIICTBOPATE TPEM YPABHCHUAM!

2.F.=0, 2 F,=0, >M=0, (6)

rie Fxu Fy — cooTBeTCTBEHHO TPOSKITNH CUJT HA TOPU30HTATBHYIO U BEPTHKAILHYIO KOOPIUHATHBIS
ocu, MH; M — momenTnI cuir, MH M.

13. Br160p pacyeTHBIX cXeM OmpeaemsieTcs Ha OCHOBE aHAJIN3a ITe0JI0r0-CTPYKTYPHOTO
CTpOCHHS MPUOOPTOBOTO MACCHBA C YY€TOM MPHUHSTOTO Maciirada: ycTym, Tpymnmna ycTyrnoB, OopT.
Cxembl ¥ METOIMYECKUE MOJIOKEHHS pacueTa YCTOUUUBOCTH OOPTOB U YCTYIIOB KaphepOB, Pa3pe30B
MPUBEICHBI B TA0IHUIIE 2.

14, [Toctpoenue Beimykioro mpoduisi 60pTa Kapbepa, pa3pes3a OCYIIECTBISCTCS MyTeM
MPUIAHUS KKIOMY €ro SJEMEHTY MaKCHMMallbHOTO VyIfla HakKIOHA, OO0ECIeYMBAIOIIETO €ro
YCTOMYHMBOCTh U YCTOMYUBOCTBH BCEX IPYMIl 3JIEMEHTOB OOpTa, HAUMHAs C HUIYKHETO 3JeMEHTa Ha
YPOBHE JTHA Kapbepa, pa3pesa.

15. Jls mpeBapuTeIbHON OLIEHKH yIVIa U BBICOTHI IJIOCKOTO OOpTa Kapbepa, paspesa B

OJTHOPOJTHOM MacCHBE JIOMYCKAETCsl MCIOJIb30BaTh rpauyeckue 3aBUCUMOCTH Ha PUCYHKE 4.
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Tabauna 2 — CxeMbl pacyeTa yCTOWUMBOCTU OOPTOB M YCTYIIOB KaphepoB, Pa3pe3oB

Y caoBus
Ne PacyetHasi cxema Kpatkoe ommcanmue
TIPM eHEeHUsI
1 o [penensubie mapameTpsl (Beicota H, yron | OrcyTctBHe
“u HoralieHuss O W LIMPMHA  OPU3MBbI | HEOJIArONpHATHBIX
| & BO3MOXXHOTO  OOpYyIICHHs  a) s | MOBepXHOCTeH
HEOOBOHEHHBIX MACCHBOB OIIPEAEISIIOTCS | OCHabieHus, oo
B COOTBETCTBUH C PHC. 4 B 3aBUCUMOCTH OT | TMOBEPXHOCTH
cuerienust B MaccuBe C  um  yra | ocnabieHus
BHYTPEHHETO TPEHUS @ HanpasJICHBI 1101
JlomyckaeTcss ONpenenaTh IpefelbHyo | yriamu: -5°<B<-60°
BBICOTY OTKOCAa THpU 3aJaHHOM yIJe
HoTameHus o no popmye:
H < H90
1- Jtg| “F? |etgar
2 Pacuer BBITIOJIHACTCS nytem | OrcyTctBHE
[OCJIeIOBATeNbHBIX ~ NPHOMMKEHHH B | HeOJAarompusTHBIX
cooTBeTcTBUH ¢ myHKramu 10-12. MOBEPXHOCTEH
ocnabyeHust, OPOIbI
C HU3KOH Hecylen
CIOCOOHOCTHIO
45 0,5 pn=<13°,
0<(45- 0,5¢n)
3 BbicoTa BepTUKAJIBLHOTO yCTyIa: OrcyTtctBUe
p He01arompUsATHBIX
H, = Hg | 1+ |2 tg(45 - 0,5(0”) IOBEPXHOCTEH
He 55 C, ocnabyenus, modo
MOBEPXHOCTH
[lnpuna npU3MbI BO3MOXHOTO
ocnabyeHust
06pymeHns HaIpasJIeHbI 101
3 m = Hgo\/O'p /C,tg(45-0,5¢,) yIIamu:
-5°<B<-60°
4 BricoTa BepTHKaIbHOIO ycTyma He6maronpustaoe
, 20, I SaneraEge
Hy=h + tg(B)ctg(B — ') | mosepxHoCTeH
oca0eHus,
W C'cos ¢', HAaIpPaBICHHBIX B
~ yeos(B)sin(B — ¢',) c1oposy
InprHa TPU3MBI BOSMOKHOTO BBIPAOOTaHHOTO
06pyeHHs HpO(')"IpaHCTBa npu
m:(H; _h!)ctgﬂ p>o'. Cxema
HNPUMEHSETCS IPH
yenosun h' <Hgo u
H'< Hs
5 BeicoTa yctyna He6naronpusitaoe
° 2C¢, sinacos @', 3aJeranue
. ~ vy sinla—pB)sin(B —¢',) | mosepxsocteii
oc1a0eHus,

IInpuna mpu3Mbl BO3MOKHOTO
oOpyuIeHus

m = H(ctgs - ctga)

HATPaBJICHHBIX B
CTOPOHY
BBIPAOOTAHHOTO
MPOCTpaHCTBa MpH [
>¢' U yriie 0TKOCa 0>f
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BeicoTa yctyna
C'cos ¢’

H=
yeosBsin(B —")(1 — Jctg(@)tg(B))

[lnpuHa MpU3MBI BO3MOKHOTO 00PYIICHUS]

m = (H — H90)ctgf — Hctgax

VYeryn cnoxen
CHJIbHOTPCIIMHOBATHI
MH TIOPOJIAMH.
Hebmaronpustaoe
3ajeraHue
MOBEPXHOCTEH
ocabieHus,
HampaBJICHHBIX B
CTOPOHY
BbIPabOTaHHOTO
MIPOCTPAHCTBA MPHU
[>p' uyrie otkoca o>

B
BeicoTa yctyma: 3a0TKOCKa O
_ 2 .2 HACJIOCHHUIO.
H = (b+2ac)+ /(b +2ac) —b HeGmaronprsioe
sina . 3ajieraHue
=— [0,5(3ctge —ctger)sin(a — g, )+ y
sin (a — (0;) MOBEPXHOCTEH
ocJiabienus,
HAIlPaBJICHHBIX B
U
4+ ctgecos(a + £)cos(e — ¢ )] cropoy
Cosg, BBIPA0OTaHHOTO
i ' OCTpaHCTBa NPH
= _Smia,[zc" cosplctgs — G (ctge —ctga )cosg, P ) P pu f
sin(l@—¢)| 7 7 @' 1 yrie oTkoca a=f
’ /
__Cjcosg,
H ’
ysin (Ol - (on)
[[lnpuHa mpu3MbI BO3MOKHOTO
o0pymeHus
H-b
m=———-
2asin g
Pacuer BBITIOJIHAETCS nyTeM | YToj norameHus
MOCJIEI0BATEIILHBIX NpUODKEHNH B | MEHBIIE yIia MageHUs
cooTtBeTcTBUH ¢ myHKTamu 10-12. CJIOUCTOCTH.
YactHeiM  cimyuaem  siBigercs  otkoc, | HakinoHHoe u kpyToe
MOJICEUEHHbI  HapylleHueM. B 3ToMm | 3anmeraHue cioesc
cly4yae TOBEPXHOCTb CKOJBXKEHHS B | MaJeHUEM B CTOPOHY

BEpPXHEH YacTH COBHAJAET C HAPYIICHUEM.
YcToWuMBBI  yroa oOTKoca € y4eToM
TpeUINH Oci  PACCUMTHIBAETCA  Kak
YCTOWYHMBBIN yTOJ IUIOCKOTO M30TPOIHOTO
OoTKOca Oy (cxema |) ¢ BBeneHHEM B HETO
MOTpaBKu Ac, CHUMaeMOM ¢ rpaUKOB Ha
puc. 5:

a,=a,-Ax

BbIPaOOTaHHOTO
MIPOCTPAHCTBA MIPH
a<B<90 u B>¢'

Pacuer BBIIOJHACTCS Ty TeM
MOCTEI0BATEIbHBIX PUOIKEHUH B
cooTBeTcTBUH ¢ myHKTamu 10-12.

Tlonoroe 3aneranue
TIOBEpPXHOCTEH
ocnabrenus npu f<g’,
-5<f<25°
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10 Pacuer BBITIOJIHACTCS myteM | Hamrume cmaboro
MO CJIE IO BATEILHBIX NpUOMKEHUH B | cJios, oO1ee
cooTBeTcTBHH ¢ ImyHKTamu 10-12. COIPOTHUBIICHUE
CIBUTY KOTOPOTO
HIKE, YEM Y
BBIIIIE3aJIeTa0 X
HOPO/IL.

11 Pacuer BBITIOJIHSCTCS nyteM | Mynpaoo0OpaszHoe
[OCJIeIOBaTeNbHBIX ~ NPHOMMKEHHH B | 3ajeranue Mopoj.

cooTBeTcTBHH ¢ ImyHKTamu 10-12.

12 HedopmupoBanue
0TKOCA MyTeM U3ruoa,
OTIPOKH/IGIBAHUS HITH
u3ruda u
OTIPOKHIbIBAHUS
CJIOEB.

Hamiane
KpyTOTIaIaAfoIInX
ITOBEPXHOCTEH
ocJiabaeHus1,
HAIPaBJICHHBIX B

. . MaccuB (oOpaTHOE
YCTOHYMBEI Yrod OTKOCa € Yy4YeToM
najzeHue) mpu 60<

C/OHCTOCTH  Gen  PACCIMTRIBACTOA  KAK | pog
YCTOMYMBEIN yTOJ TIOCKOTO M30TPOITHOTO
OTKOCa Oy (cxema |) ¢ BBejeHHEM B HETO
IOTIpaBKH Ad, CHUMaeMoM ¢ rpa)uKoB Ha
puc. 5:

Hamiune
KpPYTONaJAroIUX H
MOJIOTOTIAIAIOIITHX
HOBEPXHOCTEH

ocnabeHus,
s Goylee TOYHOW OLIEHKH HEOOXO0IMMO HAIPABICHHBIX B

NPOBOMTh (PU3MYECKOE HIM HYHUCICHHOE | paccus (06paTHOE
MOJICITUPOBaHHE. nazenue) mpu 60<
£<90.

aL‘J = aMS _Aa

TpeurHOBaTHII
MAacCCHUB, HAJIMIHE
KPYTOIaJArOIIUX H
TIOJIOTOTIATATOTITIX
MTOBEPXHOCTEH
oca0eHus,
HampaBJICHHBIX B
MaccuB (oOpaTHOE
najzeHue) mpu 60<
S=90.

13 Pacuer BBITIOJIHACTCS nyteMm | ['eonoro-ctpykrypnoe
MOCJIEIOBATENFHBIX ~ MPUOMMKEHUH B | CTPOCHHUE OTIMYIACTCS
cootBerctBUU ¢ TmyHkTamu 10-12 w/mmm ¢ | ot cxem 1-12 mwm
MIPUMEHEHUEM ¢$u3nyecKkoro WM | TPEICTaBISIeT UX
YUCJICHHOTO MOJCIMPOBAHUA KOM6I/IHaLlI/I}O

KomOuHanms pa3nmiaHbIX BUIOB
neopMupoBaHUL

IIpumevanue:

3HaK MUHYC IIPH yINax MMaJeHHUs MOBEPXHOCTEH ocnabneHus () o3HauaeT HaNpaBJICHUE B CTOPOHY MaccHBa, 0e3 3Haka
MHHYC — B CTOPOHY BBIPa0OTAHHOTO MPOCTPAHCTBA.

Cxemsl 4-9,12 mpUMeHHUMBI IPH YCIOBHUH, €CJIM IPOCTUPAHUE MOBEPXHOCTEH OCIAONCHHS OTIMYAETCS OT IIP OCTUPAHUS
TOBEPXHOCTE OOPTOB M YCTYNOB KapbhepoB, pa3pe3oB He Oojee uem Ha 20 Tpaj.
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Pucynoxk 4 — OmpezgeneHune mapaMeTpoB IIJIOCKOTO HM30TPOMHOIO OTKoca mo cxeme |1 a —
3aBHCHUMOCTh MEX]y BBICOTOW ycTyma (6opTa) M YIJIOM €ro morameHus; 0 - HomMorpamma JJis
OIpeieNIeH U s IMPUHBI TPU3MbI BO3MOKHOTO OOPYIICHHUS! B OJJHOPOHOM OTKOCE

a - TIpY MOJTHOM ONIPOKHIBIBAHUH CJIOCB 0 - Ha MOMEHT CKauka Jredopmaruu
(cmemenus 0,5-2 M u nmpuHa 3akonoB 0,3-0,6
M nipu H=100 m; cmemmenus 1,0-4,0 M u
mmpuHa 3akoiaoB 0,5-1,0 m mpu H=200 m;

OTHOCHTEJIbHBIE AehopMaIiu 3a MPU3MON
o6pymenus (5-10)-10-3)

a p A o, ()
| oo () ~
e, W Z2\
Zn ST N
a0, s 7 0]? N
H \
a\
: / 5
L1 0
-50 -70 +90 B, (.°) —50 _70 90 B, (o)

B - IIpH MOsIBJICHUH BUAUMBIX TpeumH (cmemenus 0,1-0,2 m mpu H=100 m; cmemenus 0,2-0,4 m
npu Y=200 M; oTHOCUTeNbHbIE fedopMalii B Ipu3Me oopymenus (2-6)-10-3)

¢ ﬂ Aa, {..°)

; ’; qu
r‘-

2 /(//',';\ M\

y I 4 \

-50 =70 +90 80 B, (.°)

Pucynok 5 — I'paduku monpaBoK K yriaMm MOTAIIEHHUS U30TPOMHBIX OTKOCOB OLys IIPU OTIPEAeNICHUN
MpeICIbHBIX YIVIOB HAKIOHa OOPTOB B CIIOMCTBIX MaccHMBax 1o cxemMaMm 8 u 12 TaOmuier 2:
1- ¢, =57°¢'=17°;2— o, =52°¢ =17°,3 — «a, =52°,¢ =24°,4— o, =52°¢ =30°;

44



16. Ilpy yucneHHOM MOJENUMPOBAHUM pacueT Kod(pdulMeHTa 3amaca yYCTOMYMBOCTU
OOpPTOB M YCTYIOB KapbepOB, Pa3pe30B OCYIIECTBIIACTCS MyTEM ITOITAITHOTO CHIYKEHUS TPOYHOCTH
Ha CIIBUT JIO TIOSBJICHUS B pacueTe MIaCTHYECKUX AedopMariuii.

17. Koadpdunment 3amaca, MONYy4eHHBIH METOJOM CHWDKCHHS MPOYHOCTH TIPH
YHCIEHHOM MOJAEIMPOBAHUY, SKBUBAJICHTEH KOA((DULIMEHTY 3amacy, OlpeaensieMoOMy MeTOAaMHu
NPEIeTFHOTO PaBHOBECHSL.

18. YuceHHBIM MOJIETTMPOBAHUEM JIONTYCKAETCSl OIPENIeNIATh HapaMeTphl HAPSIAKEHHO-
ne(hOpMUPOBAHHOTO COCTOSHUSI MPUOOPTOBOTO MacCHBA.

19. [Ipy UCHONB30BAHUM BEPOSTHOCTHOIO IOJAXOJAa BEPOATHOCTh OOPYILICHH S
OTIpE/IeNSIeTCSI C TOMOIIBI0 CTATUCTHYECKHX MHOTOIAPAMETPUUECKUX METOJOB B pPaMKax
CTaTUCTHYECKONH M3MEHUYMBOCTH KaXJI0TO U3 (PAKTOPOB KaK COOTHOIICHHUE IO KOI(UIIMEHTOB
3amlaca MEHbIe WIM paBHOMY | KO BceMy 0ObeMy INpOBEIEHHBIX UTepaluii, BBIPa)KEHHOE B
IPOIEHTAX.

20. Ha stamax nmpoekTHpoBaHUs OCBOEHUS MECTOPOXKICHHS BEPOSATHOCTHBIM MOIXOJ
NPUMEHSETCS KaK JOTOJIHUTEIBHBIHN U1l 00Jee TOYHOTO Y4eTa BIMSHHS U3MEHYMBOCTU (DAKTOPOB
B BbIOpAaHHBIX HOPMAaTHUBHBIX KDUTEPUSAX YCTOMUYNBOCTH.

21. [lepen nmpuMeHEHHEM BEPOSITHOCTHOTO TOIX0AA JIOIYCKACTCsl UCKII0YEHHUE OJJTHOTO
WM HECKOJIBKMX (JAKTOPOB IYyTEM BBISABICHHS aHAJTU30M YyBCTBUTEIBHOCTH HU3KOTO BIIMSHHSA
dakropa (MeHee 1%) Ha pe3ynbTaThl pacyera.

22. BeposiTHOCTHBIN  aHanM3 JOKEH MPOBOAMUTHCS OTAEIBHO JUIl  PaslIUUYHBIX
MaciraboB: yCcTyH, Ipymnmna ycTyloB U O0pT.

23. du3nyeckoe MOAEIMPOBAHUE UCIIONIB3YETCS [T OLIEHKU CMEILIEHU I U OTIpe/IeeHUs
MexaHu3Ma JieopMUpOBaHUs TPUOOPTOBOIO MacCHBa MPU COOJIIOIEHUU KPUTEPUEB MTOA00USL.

B pacuerax ycToiiunBOCTH OOPTOB KaphePOB, PA3pe30B OJIKHO YUUTHIBATHCS BIMSIHHE BCEX
BOJIOHOCHBIX TOPU30HTOB, IPE/ICTABICHHBIX B TPHOOPTOBOM MacCHBe.

OueHka BO3MOXKHOCTH  NPOSIBICHHMS  (PUIIBTPAllMOHHBIX  jAedopManuii  J0JKHA
OCYIIECTBJISTECS € Y4ETOM OCOOEHHOCTEH pekruMma MOJ3EMHBIX BOJ, TPAaHYIOMETPHUYECKOTO
COCTaBa FOPHBIX MOPOJI ¥ 3aIIOJTHUTENICH B TpEeLMHAX.

B MHOTOJNIETHEMEP3IBIX TTOPOIaX TPH 0OOCHOBAHUH KOHCTPYKTUBHBIX TTApaMETPOB OOPTOB
U YCTYIIOB KaphepoB, pa3pe30B U OTBAJIOB HEOOXOIUMO YUMTHIBATH BIIMSHUE TAJMKOB Ha HX
YCTOMUYHUBOCTb.

24. Ha »rame skcmyaranuu Kapeepa, paspes3a pacueTaM YCTOMYMBOCTH YCTYIIOB
BEPOSATHOCTHBIMU METOJIaMM JIOJKHA IPEIIeCTBOBAaTh KAIUOPOBKA C pPealbHBIMH YCIOBUAMHU U
Ipou3oIIeAIIMME edopMmanusamMu. B pesynprare kanuOpoBku ompeaessiiores ¢popma U Macurad

BBIBAJIOB, PACCTOAHHUC MCXKAY TpCOMHAMH H HUX IMPOTHIKCHHOCTL, BapUalusd 3Ha‘{CHHI>'I, 3aTCM
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BBITIOJTHSIIOTCS OOpaTHBIE PACUYEThI C MOTY4eHUEM TPOYHOCTHBIX XapaKTePUCTHUK.

25. BnusHue Harpy3ok ot o0opynoBaHus, 3AaHUN WM COOPYKEHUM HA YCTOMYMBOCTD
YCTYIOB Kapbepa, pa3pes3a, CI0KEHHBIX CKaIbHBIMM W TOJYCKaJbHBIMH TOPOJAMH, JOJIKHO
YUUTBHIBATbCSI MPH CTAllMOHAPHOM pa3MEIIEHUH OO0OpYyIOBaHUs. YYeT BIIMSHHUS Harpy3o0k OT
000pyHIOBaHMS, 3MaHUI HIIH COOPYKEHH I Ha YCTOMYHBOCTH YCTYIOB Kapbepa, pa3pe3a CI0KEHHBIX
cnmabbiMu  mopofamu  (TJIMHUCTBIC, CYINIMHUCTBIE, CYIIECYaHble OOBOJHEHHBIC) SIBJISICTCS
00s13aTeNbHBIM BO BCEX CIIydasX, 3a MCKIOYEHHEM KPAaTKOBPEMEHHBIX Harpy3oK, BO3HUKAIOIIMX
IIPH [epeIBUKEHIU 000PyI0BaH U

26. VYueT ropHOro 060pyI0BaHuUsl, 31aHUH UK COOPYKEHUH MPU UX PACIIOJIOKEHUH Ha
OepMax JOJKHO OCYIIECTBJISTHCA B IIJIOCKOM mocTraHOBke (0e3 yuera OOKOBOTO 3a)kMma) IO

dopmyiie 4, 0O ImyTeM yBETHMYEHUS BHICOTHI yCTya Ha MOIIHOCTB SKBUBAJICHTHOTO 05 Ny

P P
h =—— =9 7
T )

rae: P — Bec oOopynoBanus (coopyxenus), MH; Pos — naBnenue, co3naBaemoe 000py10BaHHEM,
MIla; y— ynenbHbIi Bec ropHOI mopoasl, MH/M3, a, b — nuHeiiHbBIe pasMepsl 000pyI0BaHNS, 31AHUS
WJIH COOPY)KEHUS B IIJIAHE, M.

217. Pacyer ycTOMYMBOCTH YCTYHOB KaphepoB, DPa3pe30B JOJIKEH BBIMOIHATHCS IS
BEpXHEH 4yacTH ycTyna (IIepBble METPbl OT BEpXHEW OpOBKM) U Ha BCIO BbICOTY (puc. 6). BeiOop

CXCMBI I[e(i)OpMI/IpOBaHI/IH YCTYIIOB OCYHICCTBIIACTCA B COOTBCTCTBHU C Ta0I. 2.

IUIoImazaKa
pa3MeIneHNsT
obopymoBaHHA

MOBEPXHOCTH CKONbKEHISA 90
0T TUIOMAAKOH Pa3MEMIEHHsA
000pyHOBaHY

MIOBEPXHOCTH CKONBKEHIA
B IIPHTPYKEHHOM YCTyIIE

Pucynoxk 6 — Cxema pacuera YCTOMYMBOCTH YCTylla C Y4ETOM BIIMSHHUS Beca 00OpyIOBaHHS,
3[IaHUM, COOPYKCHU

28. Jlnst BEIOpaHHOM CXeMbI pacueTa OMpEeNseTCs BEIMYMHA TPEHMHBI OTpPhIBA IO

dopmyre:
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2CnCtg (45 — @ )_ Pa6 (8)
Y

4 —_—
H90_

[Ipu oTpuuarensHOl BenuunmHe Hoo MUIMHY TPEIMHBI OTPHIBA HEOOXOAUMO MPUHMMATH

PaBHOMU HYJTIO.

29. [Tpu BBIIOTHEHUH PAcCUETOB YCTOMYMBOCTH OOPTOB M YCTYIOB KapbhepOB, pa3pe3oB
KPaTKOBPEMEHHOE CEHCMHUUYECKOE BO3JEMCTBUE IIPU 36 MIIETPSICEHUSIX I0JKHO YUUTBHIBATHCS ITYTEM
BBCJICHUS JIOMOJHUTEIBHON TOPH30OHTAIBHON ceficMuueckor cuiibl B Gopmyay (2). Benmnuuna
ceiicMuueckoit cuiibl Qc ompenensercs mo gopmyne 5.

JlomyckaeTcsi ydeT KpaTKOBPEMEHHOTO CEMCMHUUYECKOTO BO3JEHCTBUS 3a CUET YBEJIUYCHUS
HOpMaTUBHOTO Ko3(uimeHnTa 3amaca ycToWyMBOCTU. [IpW 3TOM BBOA JOMOJIHUTEIBHOU
TOPU30HTANIFHOM celicMUUECKOW CUITBI B ypaBHEHHUE OallaHca CHII He TpeOyeTcs.

30. MakcuManbHOE€  YCKOpEHHE  CeHCMHYECKHMX  KOJIeOaHWH TPYHTa  JOJDKHO
OTIPENENATECS MPU BEPOATHOCTH BO3MOXKHOTO MPEBBIIIEHHUS UHTEHCHBHOCTH 3eMJICTPACEHUN B
teuenue 50 ner — 10 %.

31. [llupuna mnpenoxpaHUTENbHOW OEpMbl JOKHA ONPEACHSIThCS HMCXOAsS U3
o0ecrieyeHns ee YIaBINBaIONel ClIOCOOHOCTH U MEePEeIBHKEHUS TOPHOTO 000PYIOBaAHUS:
B, +B,

B=maX )
B, +B,,

©)
rne: B, — nmpuHa OChINU, M; B, — IMprUHA OEpMBI TSI 3aJIepKUBAHM I TAAAIOIMX KaMHEH, M; Bos —
MUHUMAaJbHAas MIMPHHA paboueld yacTH OEpMbI, JOCTATOYHAs JUIsl O€30MacHOTrO pa3MEIICHHS W
paboThl 000PYIOBAHUS IO OUYMCTKE OEPM OT OCHITIEH, M.

32. IIpu BEpOATHOCTHOM OLICHKE YCTOWYUBOCTH YCTYIIOB LIMPUHA IIPEJOXPAHUTEIbHON

OepMbl ompenensiercs mo gopmysne:
B= Bno + Bp + Bad), (10)

rne: Bno— ImMpHHA MPU3Mbl BOBMOXKHOTO 00pylieHus, M; By — mmpuHa pa3Baina nocsue oOpyIeH s
C BBIILIEJIEXKAIIETO ycTyma, M; Byp—d3ddexruBHas mmpruna 6epMbl (OCTaBIIASCS YaCTh OEPMBI TIOCTE
OCBIIH U Pa3Bajia BBILIENIEKAIIETO YCTya), KOTopasi IPpUHUMAETCs:

— He MeHee 4 M /1715l BEpXHUX YCTYIIOB Kapbepa IpH CPOKe CTOSTHHS O0TKOCcOB Oozee 10 jer;

— HE MEHee 2 M IS JTIFOOBIX YCTYMOB Kapbepa MPHU CPOKE CTOSHUS OTKOCOB MeHee 10 er;

— 0 M 119 HWKHUX YCTYIOB TIPU JOPaOOTKE Kaphepa MPU CPOKE CTOSHUS OTKOCOB MEHEE
1 rona.
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Ilpunoxenne S

BBIEOP KOO ®PUIIMEHTA 3AIMMACA YCTOMYMUBOCTHA BOPTOB M YCTYIIOB
KAPBEPOB, PA3PE30B U OTBAJIOB

1. HopmartuBubie k03hdHUITMEHTHI 3armaca yCTOMYHBOCTH OOPTOB M YCTYIOB KapbepoB,
pa3pe3oB Mpu JeTEPMUHUPOBAHHOM MOAXO0/I€ BHIOMPAIOTCS B COOTBETCTBUU € Ta0I. 1.

Tadauna 1 — HopmatuBHbie KOdddUIIMEHTHI 3amaca YCTOHYMBOCTH OOPTOB U YCTYIIOB KaphepoB,
pa3pe3oB

OT1paboTKa OCHOBHBIX 3aNacoB IIpoexTpoBaHue
%*
Ha KOHEYHOM KOHType AopadoTiu Kaphepa®, Aot
Xapakrepucruka | 10 1 roma Jjer OTBETCTBEHHBIX
0TKOCa (pabouwmii | mMpoekTHpOBaHHE | PEKOHCTPYKIHS, 6 COOpYKCHMH B
yCTyI) JI0 Havaja JICT menee 1 | 1-3 ogee vaiie Kapbepa
JKCIUTyaTalluH no 5 oonee 5
1 2 3 4 5 6 7 8 9
TonyckanbHbie u CKalbHbIE NOPOObL
Veryn 1.20 150 | 200 115 | 120 | 150
110 2,00 120 | 130 105 |110| 120 2,20
V4actok 6opTa, 120 130 115 115 | 120
6opt 140 1,15 1,15 1,10 1,10 | 1,10 150
Tecuanvie u epasenucmoie nopoosi
Verym, yuactox | L15 Lo 115 [ 120 110 [115| 115 130
6opTta, 60pT 1,10 ' 1,10 1,15 1,05 1,10 | 1,10 '
Tnunucmole nopooul
VYeryn 120 130 150 115 120 | 130
110 150 115 | 120 110 | 115| 115 200
VYuacrtok 60pTa, 1,20 1.40 120 1.30 115 115 | 120 150
oopt 1,10 ' 1,15 1,20 1,10 1,10 | 1,15 '

*00s3aTEIbHBI UHCTPYMEHTAIBHBI MOHUTOPUHT B PEKHUME PEATbHOIO BPEMEHH CO CIUIOMIHON
30HOM TOKPBITHS pabodell 30HBI, B YMCIUTENE — MPU HAIMYMMU JIoAed B paboueil 30He, B
3HaMeHarene — Npu O0e30JHOM BbIEMKE

[Tpumevanue: yqacTok 0opTa — iBa M O0Jiee YCTYIOB

2. HopmaruBuble  kod(puumeHTsl  3amaca  YCTOMYMBOCTH ~ OTBAJOB  MpH

JIeTePMUHUPOBAHHOM ITO/IX0JIE BBIOMPAIOTCSI B COOTBETCTBUH C TaOII. 2.

Tadmmua 2 — HopmaruBHble Ko3((dULIMEHTHI 3amaca YCTOMYMBOCTU Uil OTBAJIOB IpHU
JETEPMUHUPOBAHHOM IIOAXOJIE B CEHCMHUYECKU CIIOKOMHBIX pPailoHax

Tun ocHoBaHus™
Tun oTBAILHOI Macchl IIpounoe Canabwbrit Cnatoe
OCHOBaHME KOHTAKT OCHOBaHME
CkampHasi OTBaJIbHAsi Macca 115 115 130
1,10 1,10 1,15
CMmech MecyaHo-TANHUCTBIX U CKaJbHBIX MOPOJT 1,20 120 130
1,10 1,10 1,15
[lecyano-TMHUCTBIE TTOPOIBI 120 1.20 1,30
1,10 1,10 1,15
Tpu pacnonosicenuu Ha omsane uiu 8 HenocpedCmeeHHOU OAUZOCMU OM He20 OMBEMCMBEHHO20
COOPYIHCEHUS
JUst BceX THITOB | 1,30 | 1,30 | 140

* B uncaMTeNe — IPU HATMYMHM JIIOJIEH B pabodeli 30He, B 3HaMeHaTelle — U 0e3/110/1HOI BhIeMKe
IIpounoe ochoéaHue — OCHOBAHHUE, IPEICTABIICHHOE CKAJIBHBIMHU, I1OJYCKAJIbHBIMU U IIECYAHO -
IpaBUHHBIMH ITOPOJIaMH, COIPOTUBIICHHUE CABUTY KOTOPBIX HE HUKE, YEM Y OTBAJIbHON MACChI
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Cnabwviti konmaxkm — CJIOW, MOIHOCTBIO He Oosiee 2 METPOB, NPEACTABICHHBIA TJIMHHCTO-
CYDIMHUCTBIMH TTOPOJIaMH, COPOTUBIICHU € CIBUTY KOTOPBIX HUXKE, YEM Y OTBATLHOU MacChl
Cnabwiii ochoéanue — CJIOW, MOIIHOCTBIO 0OoJiee 2 METpOB, NPEACTABJICHHBIA TJIUHHUCTO-
CYIJTMHHCTBIMH TIOPOJIaMH, COITPOTUBJICHUE CIBUTY KOTOPBIX HUXKE, YeM Y OTBAITBHOM MAaCChI

3. B celicMuueckn akTHBHBIX paiioHax (ceficMMuHOCTh 7 M Oosee OamioB MO IIKaie
MSK-64) ycToHunBOCT, OOPTOB W YCTYIIOB KapbepoOB, pa3pe30B M OTBAJOB JOJDKHA OBITh
obecrieueHa mpu pacueTax 0e3 ydera u ¢ y4eToM JIeHCTBHS CEHCMUYECKOM CHITBI OT 3eMJICTPSICCHU.
B mepBom ciiydsae pacueTHbIM KOOd(PUIIMEHT 3amaca JOJDKEH OBITh HE MEHEe 3HauYeHWHH,
MPUBEICHHBIX B Tabmumax 1, 2. Bo BTopom ciydae, KodUIIMEHT 3amaca ¢ y4eTOM BBEICHUS B
pacueT celiCMUUYECKHX CHJI IOJKEH ObITh HE MEeHee 3HaYeHHUH, TPUBE ICHHBIX B TA0IUIlE 3.

JlommyckaeTcsi BBINONHSATH pacdeT YCTOMYMBOCTH YYaCTKOB M OOPTOB KapbepoB, pa3pes3os,
MOCTaBJICHHBIX B KOHEYHOE IMOJIOKEHHUE, 0€3 ydeTa CeHCMHMYECKUX CHJI OT 3€MIICTPSCCHUU, TIPH
TOM KOA(pUITMEHTHI 3amaca, MpUBEACHHBIC B Tabnuie 1, omkHBI ObITh yBenuueHsl Ha 0,05 mis
7-6amnpHON 30HBI, 0,1 — mus 8-OammpHOM 30HBI W 0,15 — mns 9-GayTbHOW 30HBI, TIPU ATOM
K0d(ppUIIMEeHTHI, TPUBEICHHBIE B TaOIUIlE 3, HE HCTIOIB3YIOTCS.

Tadauua 3 — HopmatuBHBIE KO3(DPHUITMEHTHI 3amaca yCTOWYUBOCTH OOPTOB M YCTYIIOB KaphepoB,

DA3PE30B U OTBAJIOB C YIETOM CEMCMHYECKUX CHJI OT 3eMJICTPSICECHU I
Hannmune OTBETCTBEHHBIX COOPY:KEHMIl
XapakTe pucTHKa OTKOCA
OTCYTCTBYIOT IIpucyrecTByoT
Pabounii yetyn 1,00 —
YcTyn B KOHEYHOM IOJIOKEHUHU 1,10 1,15
Boprt, yuactok 60pTa, BpeMeHHO-Hepabouuii 00pT 1,05 1,10
OtBan (sapyc) 1,05 1,10
4, HopmartuBHBIEC KpUTEPUU YCTOWYUBOCTH YCTYIIOB, OOPTOB KAPEPOB M Pa3pe30B MpHU

BEPOSITHOCTHOM ITOJIX0JIE BBIOMPAIOTCS] B COOTBETCTBUHU C Tabmuiiei 4.

Tabuauua 4 — HopmatusHble KOAhdUIIMEHTH! 3anaca yCTOMUYMBOCTH MPU BEPOSTHOCTHOM OJIX0/IE

Koaddpummenr JomycTumast
3anaca
Macurra6 Oo0nacTh npuMeHeHUst N BEPOAITHOCTE
ycroifuuocTn | odopymenus, [K3V<1],
%
Pa6ouwii o 1 roga wm gopaboTtka meHee 1
JO L ToNa I AOP 40%*
roja
PexoHCcTpyKIHMS 10 5 NeT He 30%*
Yerynst TPyKHnA A
IIpoexTpoBaHue 10 Hauaja dKCIUTyaTaluy | PaCCUHUTHIBACTCS
WM PEKOHCTPYKuus Oojee 5 JeT wm 20%*
OTBETCTBEHHBIC COOPYIKCHHUS
HopaboTka MmeHee 2 ieT 1,20 20%
['pynma ycTynos Mexy | PekoHCTpYKLUHMs O S JeT 1,25 15%
TpaHCIOPTHEIMH IIpoeKTHpoBaHKE [0 HAYaIa SKCILTYaTALMH
Cbe3AaMH W PEKOHCTpyKuus Oojee 5 JeT wm 1,30 10%
OTBETCTBEHHBIC COOPYIKCHHUS
HopaboTka MmeHee 3 et 1,20 15%
PexoHCTpyKIHs 10 5 eT 1,30 10%
Bopt kaprepa B L€NIOM 56 exmpoBarie 1o Havana SKCIUIyaTaLi
WM pEeKOHCTPyKmust Oojee 5 JeT wm 1,50 5%
OTBETCTBEHHbBIE COOPYIKCHUS

* CyMMapHbI{ MPOLICHT JIOKAJIbHBIX OOPYIIEHUH YCTYIOB MO MPOTSHKEHHOCTH OepMBbI
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5. HopmatuBHbIe K03(dULIMEHTHI 3anaca yCTOHYUBOCTH, IPUBEICHHbIE B Ta0nuLax 1 -
3, MOTyT OBITh CKOPPEKTHPOBAHBI JUII KOHKPETHBIX YCIOBHH Ha OCHOBAaHUHU 3aKITIOYEHUS
CHeLMAIIM3UPOBAHHON OpPraHU3aluu.

6. HopwmartuHablii ko3duireHT 3amaca ycTOWYUBOCTH JUTSI OTBAJIOB, (GOPMUPYEMBIX B
pexuMe ymnpaBisieMblX AedopMaiiuii, He perjlaMeHTUpYeTcs. BblmojHeHue OTBalbHBIX palboT
OCYILECTBJISIETC HAa OCHOBAaHWM 3aKIIOYEHHS CHEHHAIM3MPOBAHHOM OpraHW3alMu, IpH
o0ecrie4eHM MOHUTOPUHTA COCTOSIHUS MIJIOLIAJIOK Pasrpy3KH:

— 00pa30BaHMS U PACKPBITUS TPELMH;
— IIOBBIIICHUS CKOPOCTH OCENaHMS;
— HW3MCHEHHUS HaKIOHA.

Pasmemenue ropHoro o0OOpynoBaHUsS AOJDKHO IPOM3BOAUTHECS 3a IpelesaMH 30HbI
aKTUBHOU JIepopMaLIUH.

Ilepexony Ha (opMupoBaHHE OTBaja B PEXHUME YIPaBIAEMbIX JIe(opMaLlUN TOJKHO
MIPEAIIECTBOBATH IIPOBEACHUE ONBITHO-IIPOMBIIUICHHBIX UCIIBITAHUN C OIIPEJCIICHUEM KPUTEPUEB
0€30MacHOT0 COCTOSHUS Ppasrpy304HbIX IUION@AOK M THOpsAka JAEHCTBUM, B clydae UX

IMPCBBIIICHU .
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IIpuaoxkenue 6

WHXEHEPHO-TEOJIOT MMECKOE MU3YUEHUWE YCJOBUI ®OPMHUPOBAHUSA U
OIIEHKA YCTOHYHUBOCTHU OTBAJIOB

1. YCTOMUMBOCTD  OTBAJOB  ONPEACISIETCS  MHXKEHEPHO-TEOJOTUYECKUMU U
TUJIPOTEOJIOTUYECKMMH OCOOCHHOCTSIMU OCHOBAHMS MPEAINOIaraeMoro ydacTka CKIaJdpOBaHUSA
MOPOJ, TUTIOM CKIaIUPYEMbIX TOPOJI U TEXHOJIOTHEH 0TBaIo00pa3oBaHus. PacyeTsl ycToiYnBOCTH
OTBAJIOB BBIIOJIHSIIOTCS TEMHU € METOJaMHU, YTO M PACyeThl YCTOWYMBOCTH YCTYIIOB U OOPTOB

KapbepoB, Pa3pe30B.

2. [Ipr OTCHIIKE OTBAJIOB BO3MOXKHBI TPHU CXEMBl HapyIIEHUS WX YCTOHYMBOCTH
(Tabmn.l).
3. B pesynbrare MHKXEHEPHO-TEOJIOTHYECKUX M THIPOTCOJIOTHYECKUX HCCIEAOBAHUN

JIOJDKHBI OBITh M3y4eHBI: (pU3MYECKHe CBOWMCTBA CKIAJMPYEMBIX IMOPOJA, MPOYHOCTh UX B KYyCKE,
C/IBUTOBBIE XapaKTEPUCTUKU OTBAJBHOM Macchl, CTPOEHUE OCHOBaHMS (HAKIOH OCHOBAaHWUS,
HaJIM4ue IMpPOCIOCB c1a0bIX nmopoag M HUX MOINHOCTb, HAJIWYUEC BOAOHOCHBIX TOPH30HTOB,
BO3MOXHOCTh 00pa30BaHUsl TEXHOTEHHBIX BOJOHOCHBIX TOPU30HTOB B HMKHEH yacTu OTBaja U B
IIOPOAAX OCHOBAHMUS).

4. N3ydeHne HMHXKEHEPHO-TCOJIOTMYECKMX YCIOBUH  BBINOJHAETCS Ha CTaJuHU
COCTaBJICHU S IPOEKTA OTBAJIa U YTOYHSAETCS B MPOIIECCE €r0 AKCIUTyaTalluy NP U3MEHEHUH

- apaMeTpoB OTBaJA: BHICOTHI U (JOPMBI KOHTYpA,

- TEXHOJOTUH OTBAJIOOOpPA30BaHUS - CXeMbl (OPMHUPOBAHUS, IPUMEHSIEMOIO
000pynOBaHU s, UHTCHCUBHOCTH CKIaIUPOBAHUS;

- COCTaBa U COCTOSIHUS CKIAJUPYEMBIX ITOPOL.

S. I'paHuIIa yyacTKa MHKEHEPHO-TEOJIOINYECKUX U CCIIeI0BaHN I OCHOBAHMS 10T OTBAJ

YCTAaHABJIMBACTCA UCXOOA U3 JIMHEHHBIX pa3sMEepoOB OTBaJia I10 HUKHEH 6pOBKI/I, YBCIIMYCHHBIX Ha

1
E BBICOTBI IPOCKTUPYEMOI'O0 OTBAJIa B KAKAYHO CTOPOHY.

6. CocraB, 00beM U METOAMKA MH)KEHEPHO-TEOJIOTHYECKIX UCCIICAOBAHNN 3aBUCST OT
CTEIEHHU CIOXKHOCTH yJacTKa 0TBasiooOpa3oBaHus. CTENeHb CI0KHOCTU OMPEIETSIOT 10 Hanboiee

HeOnaronpusiTHOMY (akropy (Tadm. 2).
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Tadauna 1 — Cxembl geopMUpOBaHUS OTBAJIOB

Pacuetnas cxema

Kpatkoe onucanue

YcaoBUs npUMeEHEHus

Ha 1o 1o IBEHHBIH OTI0JI3€HbD,
XapaKkTepu3y FoIMHCs IJIaBHOU
KpUBOJMHEWHOU TIOBEPXHOCTB IO

CKOJILKCHUSI, peajusyloleiics B Tele
OTBaja W BBIXOIMIIEH B €ro HIKHIOIO
OpOBKY

KomuectBo IIPOYHBIX
CKaJIbHBIX nopon B
OTBaJIbHOM CMECH HE MEHee

70%.

[KoHTaKkTHBIN (1TOJO0TIIBEHHBINH)
OII0JI3¢Hb, XapaKTepU3y IIIniics
[TOBEPXHOCTBHIO CKOJBKEHUS, KOTOpas
YaCTHYHO peayn3yeTcs B TeJie OTBajla U
10 KOHTAKTY OTBAJBHBIX MOPOJ U

IIpu HaJIMIUU Ha
TIOBEPXHOCTH OCHOBaHHUS
MpOoCJosA TajbIX IMeCYaHo-
TIIMHUACTBIX OTIIOKCHUH
MOIIHOCTRIO He MeHee 0,1 M,

[IOpO/1 OCHOBAHUS a TaKKe npu
«pa3MaBIMBaHUM»  BECOM
oTBaa cmabbpIxX
CKITAJIUPYEMbIX TTOPOJ

1o oo BEeHHBIH OTI0JI3EHb, |B C1a0BIX nopojgax
COMPOBOMKIAOIINICS BBUIABIMBAHUEM |OCHOBAHHS, IPH HAJIUYUH
caObIx opoJ OCHOBAaHHS. [HAIIOPOB BOJBI B IMOPOJAX
Peaymsyercs B IByX opmax: OCHOBAHUS, npu
a) HauboIee HanpspKeHHAas [pa3/aBiiBaHUH BECOM
[TOBEPXHOCTH MIPOXOJWUT I10 TeJly OTBaja |0TBalIa cabbIX
6) |u cmaGeim moposam ocHoBaHMS; CKIIAJMPYEMBbIX IIOPOA, a
0) Hanbosee HAaNpsDKCHHAS [TakKe  pa3BUBATCA MU

[TOBEPXHOCTh MPOXOAUT dYepe3 TeJo
0TBasa, clabble MOPOJBI OCHOBAHUS H
0 KOHTAKTy C IOACTHJIAIOLIUM U
[IPOYHBIMHU ITIOPOJIAMH.

OTCHINIKE SIPYCOB OTBaJa Ha
cnabple TOPOABI HIKHETO

spyca

Tadauna 2 - Kateropuu cinoHOCTH YCJIOBUN 0TBanooOpa3oBaHus

OCHOBaHMUS, TPa.

®dakrop Kateropus cnoxzoctu
1 - mpocTtele 2 - CIIOXKHBIE 3 — 0c000 CII0XKHBIE
(OcHOoBaHUE [IpouHoe (CKanpHOE) W /ucriepcHble HECBSA3HbBIE /TucniepcHble CBSA3HbIE
MHOTOJIETHEMep3Toe (IpH Op OB TOPOIBI
COXPAaHCHHHU TEILUIOBOTO PEKHMa)
Yron Hakmona MeHee 5 5-10 6ounee 10

[maporeosornaeckue OrcyTcTBHE TMOA3EMHBIX BoJ WimHammdaie HarmopHOTO Hanmaue B oTBajye WM B
ly CIIOBHS HaJM9IHe OJHOTO BBIJACPKAHHOTO [BOJJOHOCHOTO TOPU30HTA B €r0 OCHOBaHUH
B IUTaHe 0e3HAIOPHOTO 0TBaJIle WM B €r0 OCHOBAHWW [HECKOJILKUX HATIOPHBIX
BOJIOHOCHOTO TOPH30HTa B BOJIOHOCHBIX
OCHOBaHHH OTBaJa FOPU30HTOB
[Ipeobmanatommii coctaB |[lecyaHo-cymnecuaHsie, [lecyaHO-TIIMHUCTEIE, CyTJMHUCTBIC
OTBaJIbHBIX TTOPOJT NP ECBSHO-IIIEOCHUCTEIE, MOpEHHBIE OTIIOKESHUS
00JIOMKH CKaJIbHBIX U
0Ty CKQJILHBIX TTOPOJI,
MHOTOJICTHEM ep3JIbIe
CTpoeHne OCHOBaHUS OpHOpOIHOE HeoqHopoaHoe Heonopoanoe
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7. NHkeHepHO-Te0J0rnYecKre UCCIeI0BaHUs IPOBOISATCS MOCTAAUNHO.

Ha niepBoii craguu ucciegoBaHus BEAYTCS 110 ABYM MPOMUITBHBIM JIMHUSIM C PACCTOSHUSMHU
MeXIy ckBakuHamu He Oosee 200 M, HO He MeHee 3 ckBaxMH Ha mpoduie. CKBaKUHBI
INPOEKTUPYIOTCST TiyOMHONM He MeHee 25% OT mpeanosjaraeMod BbICOTHI OTBana. bypenue
CKBa)XMHBI TPEKPAIAETCS TOCTe 3arTyOIeHHs] B CKalbHbIE TTOPOBI HE MEHEe, YeM Ha 2 MeTpa.

[Tomoxxerne mpoUIIBHBIX JTUHUN OMPEACIIAETCS OpraHU3aluel, BeayIe HCCIIeIOBaHMS,
Ha OCHOBE aHaJIM3a pesibeda MECTHOCTH U IPEI0IaraéMoro HamnpaBieHUs OTBaI000pa30BaHusI.

[lo pe3ynbraTaM wuccClIeIOBaHW MEPBOM CTaAUMK OLEHUBAETCA KATETOpHs CIIOKHOCTH
OTBaJIOOOpa30BaHUsI M TPOBOJATCSA MCCIEIOBAaHUS BTOPOM CTaguu IO HauOoJiee OMaCHBIM
HarpaBieHusM (mpoduibHBIM JHHUAM). KonndyecTBO MpOGMIBHBIX JIMHUH HAa BTOPOH CTaauu
OTIpe/IeNsIeTCsl OpraHu3alei, Beaymed HMCClIeJOBaHMUs /UM PacdyeThl YCTOMYMBOCTH OTBAJIOB.
Jnst 1-# KaTeropuu CIOXKHOCTH YCJIOBHM OTBajo00pa30BaHUs BTOpasi CTaUs UCCICIOBAHUN HE
npoBoAUTCs. PaccTosHUS MEXy CKBaXKUHAMH Ha TPOQUIIBHBIX JIMHHIX JIOJKHBI COCTABIIATH JUIS
2-11 1 3-# KaTeropuit clI0XKHOCTH ycioBuit He 6osee 100 u 50 M, COOTBETCTBEHHO.

8. Bropass cramusi WHXEHEPHO-TEOJOTHYECKUX HCCIeNOBaHUM 3-W  KaTeropuu
CJIO)KHOCTHU YCIIOBUM OTBaIOOOpa30BaHMS JIOJDKHA COJIEPKaTh pabOThl C MPUMEHEHUEM METOJI0B
CTaTMYECKOTO 30HIMpoBaHusA. JlaHHbIE BHUJBl MCCIECJOBAaHUN NPOU3BOJAATCS IO CETKE C
paccTossHUEM MEXIy TOo4ykaMmu ompoboBanus He Oonee 100 M. 3amep MOpOBOro MaBICHUS IO
ITyOMHE BBITTOIHSETCS IS KaXKI0TO BBIJICJIEHHOTO MTPH CTATUYECKOM 30HIMPOBAHUH OJJHOPOHOTO
CJOsl MK uepe3 5 M (IIpU OTCYTCTBUU SIPKO BBIPAXKEHHOM CIIOUCTOCTH ).

9. YacroTa orOopa mpod n3 CKBaXKUH TSI JTA0OPATOPHBIX UCCIICTIOBAHU M ONIPEIEISIETCS
HEOOXOAMMOCTBIO  MOJydeHUs TMoOKa3zaTenell  (U3MKO-MEXaHMUYeCKUX  CBOMCTB. OOpasisl
OTOMpPAIOTCs U3 KAXKJI0OT0 BU3YaJIbHO BBIJIEJIEHHOTO OJTHOPOAHOTO CJI0Sl, IPU MOIIHOCTU €ro Oojiee
2 M U3 KOXJOro JBYXMETPOBOTO MHTEpBana. B 30He ToHKOH ciouctocTH (MeHee 1 M) wactora
otOopa oiKHa cocTaBisATh 20-25 cM Ha 1 MOTOHHBIN METP CKBaKUHBI.

10. Ilpy BBINOJHEHWHM WH)KEHEPHO-TEOJIOTUUECKMX HCCIENOBAHUM  JIOIyCKaeTcs
UCIIONIBb30BaTh TEO(U3NYECKHE METOJbl, IPU OSTOM pACCTOSHUE MEXKIy CKBaOXHHAMU Ha
npOoQUIIBHBIX JTHHUAX MOKET OBITh YBETMYEHO He OoJiee, ueM B 2 pasa.

11. I[Ipy  wW3ydeHMM  TUAPOTrEOJOTMYECKUX YCIOBMM  OCHOBaHHMS  OTBaja
YCTaHABIMBAIOTCSA: HAJIMYME M XapakTep BOJOHOCHBIX TOPU30HTOB; (MIBTPALMOHHBIE U
KOMIIPECCUOHHBIE CBOWCTBAa BOJOHOCHBIX M BOJOYHIOPHBIX IIOPOJ; T[PAHUYHBIE YCIOBHS
BOJIOHOCHBIX IJIACTOB; YCIIOBUS X MUTAHUS U pa3rpy3Ku; T'MIPABIMYECKAs CBS3b MEXTy IJIaCTaMU;
BIIMSIHUE TEXHOTEHHBIX (PAaKTOPOB Ha M3MEHEHHE PEeKUMa BOJAOHOCHBIX I1acToB. CocTaB M 00beM
TUJIPOTE€0JIOTUYECKMX M3bICKAHUU 3aBUCST OT KATETOPUM CIIO0KHOCTH YCIIOBUI OTBaI000pa30BaHUs

U ONIPEACIISIOTCS OpraHu3aIiei, BEIyIeH MCCIeI0BaHu.
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12. OnpeneneHue GU3NKO-MEXaHUUYECKUX CBOMCTB OTBAJIBHOM MACChl BBIMTOIHSIETCS 1O
pe3yabTaTtaM JIabOpaTOPHBIX HIIM IOJIEBBIX HCIIBITAHUH, THOO C HCIOJIB30BAHUEM CIIPABOYHOTO
MaTepHalia ¢ y4eToM IpaHyIOMETPUUECKOTO U MEeTPOrpaguueckoro cocTaBa CKIaIupyeMbIX MOPOJ

13. [Ipu 3aneraHuu B OCHOBAaHMU OTBAJIOB I[E€CYAHO-IIIMHUCTBIX MOPOJA B XOJE
WH)KEHEPHO-TEOJIOTHYECKUX HCCICAOBAHUHN JIOMOMHUTEIBHO M3Y4aloTCd W3MEHEHHUS (PU3HKO-
MEXaHUYECKUX CBOMCTB MOPOJ BO BpEMEHHU, 00YCIIOBIIEHHbIE BO3pAaCTaHUEM BHEIIHEN HAarpy3Ku U
Pa3BUTHEM OPOBOTO JaBJICHUS.

14. JI1s1 0TBANIOB MPOYHBIX CKAIBHBIX ITOPOJ HAa MPOYHOM OCHOBAHHMH Pa3Mep OMacHOU
30HbI MPUHUMAETCSI B COOTBETCTBUM ¢ Tabmuied 3. B 9TUX YCIOBHUSAX IOIMYCKaeTCs pasrpys3ka
aBTOCAMOCBAJIOB HEMOCPECTBEHHO MO/ OTKOC MPU HATMYUHU TPEIOXPAHUTEIBHOIO Basla, BHICOTOM
He MeHee 0,5 Tnamerpa Koseca aBTOMOOUIISI MAKCUMAIIBHON TPY30II0JbeMHOCTH, TPUMEHIEMOTO B
JAHHBIX YCIOBUSX.

Tabuauna 3 — Pa3mep ornacHoi 30HbI Ha OTBaJIaX U3 MPOUYHBIX CKATBHBIX TOPOI™

CkopocTh mojBuranus GpoHTa OTBaNA, M/CYTKH PasMep omacHoOi 30HBI OT BepXHE OpOBKM OTBaja, M
0,5 14
1,0 2,0
15 2,5
2,0 3,0

*K mpoyHBbIM MOPOJIaM OTHOCSTCS Takke MHOTOJIETHEMEP3IbIE MOPOIbl MPU YCIOBUHU COXPaHEHUS
WX TEMJIOBOTO PEKUMA 3a CUET CKOPOCTH OTCHITIKA MJTH PEATH3AIIUY CTICIIAATbHBIX MEPOTIPUSITHH.

15. Pacuer ycTOMYMBOCTH OTBAJIOB, CJIIOKEHHBIX CBSI3HBIMU JUCHEPCHBIMHU MOPOAAMH
WJIY CKAJIbHBIMU TTOPOIAMH C COJIEp’KaHNeM TIIMHHUCTOTO 3armoaHuTens 30% u 6omee, MpOu3BOISIT C
Y4ETOM ITOPOBOTO JaBJIECHUS BO/I.

16. [Ipu oTceimke oTBajia Ha cjaboe OCHOBaHUE NIl 00ECIEYeHHsT HOPMATUBHOTO
kod(puiirenTa 3amaca JOHKEH OTCHINATBhCS ONEepekaronmi oTBan (mpenorBai). B atom ciydae
YCTOMYMBOCTh OTBaja PAaCCUUTBHIBAETCS HE TOJIBKO C Y4ETOM BECa U COINPOTUBIICHUS CIABUTY
BBIJABIIMBAEMON MOPOJbI OCHOBAHUS, HO U C Y4ETOM IIPUTPY3KHA. YCTOMUMBOCTH MpPENOTBaIA
OMpeNeNsAeTCs] OTACIBHBIM PAaCUETOM.

B cinyuae OTCBIIKM OTBaJIOB Ha MHOTOJETHEMEP3IOE OCHOBAHUE C COXPAHEHHEM €ro
TEMIIEPATYPHOTO PEXHMMa, MOIIHOCTh IPENOTBANIAa, OTCHIIAEMOrO B JIETHEE BpEMs, HE JIOJKHA
MPEBBINIATH TOJIIMHY CJIOSl CE30HHOTO OTTauBaHUSL.

17. WHkeHepHO-TreoJ0rnyecKue HCCIEeIOBaHUs UIsl OTBAJOB, PACIOJIOKEHHBIX Ha
MoAPaOdOTaHHBIX TEPPUTOPHSX, JOJDKHBI BKIIOYATH JIOTIOJHUTEIBHBIA KOMILIEKC PadOT: OICHKA
negopmaluii  OCHOBAHUsSI, M3y4CHHE TUJIPOTCOJOTHYECKUX M TEeOMEXaHMYECKUX ITPOIECCOB,

Pa3sBUBAIOIIMXCA B IMOPOJHBIX MaCCUBax IMpHU BEACHU U MOA3CMHBIX TOPHBIX pa60T.
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puaoxenue 7

OLIEHKA YCTOMYMUBOCTU BOPTOB U YCTYIIOB KAPLEPOB U PA3PE30B
IMPU KOMBUHUPOBAHHOM PABPABOTKE MECTOPOKJEHHUA

1. [Tpu KoOMOMHUPOBAHHOM Pa3pabOTKE MECTOPOXKICHUM BIUSHUE IMOI3EMHBIX TOPHBIX
paboT Ha yCTOIYNBOCTH OOPTOB KAPHEPOB, PA3pE30B OMPEIEIAETCS CIIOCOOOM YIIPaBICHHS TOPHBIM
naBieHueM (tabi. 1).

Ta6auma 1 — @akropbl, YYIUTHIBACMbIC B pacuyeTe YCTOMYMBOCTH OOPTOB IMPH KOMOMHHPOBAHHON

pa3paboTKe MECTOPOKIACHUN

CHIKAKTCA B 30HAX CIABMKCHUA

Cnocod ConyTcTBYIOLIIHE TeOMeXaHHYeCKHe @ aKTOpBI

YIIpaBJICHU ST npoIecchl B MaccHBe
TOPHBIM JaBJIeHHEM
IMonneprxanne IMpomecc  cmBmwxeHns B mpexpenax | [lapaMeTpsl pa3fenMTe sHOTO IETHKa
BHIPaOOTaHHOTO ynpyrux jgepopmaumit.  IlpodHOCTHBIC | CocrosiHMe NEIMKOB C y4eTOM BIMSHHS
pOCTpaHCTBa CBOMCTBAa MaccHBa HE CHIDKAIOTCS Kapbepa
[eIMKAaM U
3axmaaka IMpomecc caBmwxkenus ¢ ¢popmupoBanmeM | CBoiicTBa 3aKIaOYHOTO MacCHBA.
BBIPAOOTaHHOTO 30H TPEIIMH M IUIABHBIX CMEIICHHUH. Bo3smosHoe HaJImgue HE/I03aKIATKH
POCTpPaHCTBA IMpounocTHBIE cBO¥icTBa MaccuBa | BEIPaOOTaHHOTO IPOCTPAHCTBA

OO6pymieHne pyasl H
BMEMIAIOIIHX II0POJ]

IMponecc caBmwkeHus ¢ HopMUPOBAHUEM
30H OOpyIIeHWs, TPEIIMH H IUIABHBIX
CMEILEHUH.

IIpounocTHbIE CBOMCTBa
CHIDKAIOTCSI B 30HAX CJIBUIKCHUS

MaccuBa

CBoiicTBa HaApyHIEHHOTO MAacCHBa TOPHBIX
IOPOA B COOTBETCTBHM C Pa3IMYHBIMH
30HAMMU CABIDKCHUS

Ilpy napawienbHOM  OTKPBITO-IIOJ3EMHO I
pa3paboTke — mapaMeTphl pa3aeIUTeIbHOTO

CIIMKa

2. Ilpu pacyerax ycTOWYMBOCTH OOPTOB KapbepoOB, Pa3pe30B B 30HAX CIBHIKEHUH OT
IOJ3eMHOW pa3pabOTKH, CBOWCTBA MOJAPaOOTAaHHOTO MAacCHBa ONPENENSIOTCS B COOTBETCTBUU C
Tabnuiei 2. 'paHu1Ibl 30H CABMIKEHUH ONPEACIAIOTCA BEIUUMHOM AedopMaruii pacTshHkeHU .

Ta6auna 2 — 3meHeHnue cruensieHus B moapadboTaHHOM MacCHBE

30HBI CABMKEHUS Cuensienue B noapadoTaHHOM
HaumeHoBanue Jedopmauyu pacTszkeHus, & maccuse C,,,,, MIla
OGpy1ueHus 6oxnee 30,0103 0,02
CmBmKeHUsT C Pa3pbIBOM  CIUIONIHOCTH (6,0-30,0)102 0,3C.
(1petuin)
InaBHBIX ~ CHBWXKEHMH  0e3  pa3phiBa (0,5-6,0)10°2 0,7C,
CIUIOITHOCTH

C,, — CcleIUicHHE B HEMOAPAOOTAHHOM MacCCHBE
[T10THOCTH M yrosl BHYTPEHHETO TPEHMs MOApabOTaHHOIO MaccHBa MPUHHUMAIOTCS PaBHBIMU
MJIOTHOCTH U YTy BHYTPEHHETO TPEHUsS HEMOAPaOOTaHHOTO MAaCCUBAa COOTBETCTBEHHO.

3. I'paHuIbl 30H CIOBMIKEHHS OIPENENAIOTCS 10 pe3yibraTaM HaOIroAeHud 3a
CABUIXCHHUECM. HpI/I OMpCACIICHUU I'paHULl AOIMMYCKACTCA HCIIOJIb30BATH YITIbI 30H CI[BI/I)KGHI/Iﬁ NN
pe3yabTaThl YUCIEHHOTO, (M3UUYECKOTO MOJEITUPOBAHUS.

4. YTOoyHEeHHEe MPOYHOCTHBIX CBOMCTB HApYIIEHHOTO MacCHMBa B 30HE MOAPAOOTKH,

MMPpUBCACHHLIX B Ta6JII/ILIC 2, OCYHICCTBJIACTCA CHCHI/IaHH3HpOBaHHOﬁ OpFaHPI3aI_[I/ICI>'I.
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IIpuioxkenue 8

OIIEHKA ®W3UKO-MEXAHWYECKHUX CBOMCTB
MACCHUBA I'OPHBIX IIOPO/1

1. OrnpeneneHue CBOWCTB MaccHBa TOPHBIX MOPOJ M IMOBEPXHOCTEM ocnaliaeHus
BBINIOJIHSACTCA J1TAOOPATOPHBIMU MJIM HATYPHBIMH HCIIBITAHUSIMU, OOpaTHBIMU pacyeTamu, ¢
MCIOJIB30BAHMEM dMITUPUIECCKUX (OPMYI, 1O aHAIOTHH W/WIM C MCIIOIB30BAaHUEM CIIPAaBOYHBIX
JNaHHbIX. JlJI1 pacueToB YCTOMYMBOCTM OOPTOB M YCTYIOB B KaueCTBE HCXOJHBIX JIaHHBIX
MPUHUMAIOTCSI CPEAHECTATU CTUYECKHUE 3HAUCHU .

2. IlepeyeHp UMCXOIHBIX JAHHBIX, MHCIOJB3YEMBIX B pacueTax YCTOMYMBOCTH,
oTpefenseTcsl BbIOPaHHBIMU MOJIENBIO IOBEJIEHUS MAacCUBa, KPUTEPUEM €ro paspylieHus H
METOJIOM pacyerTa.

B 3aBucuMocTH OT THIIOB MOpPOJ, Xapakrepa HX JIeGOpMUPOBAHUS MPUMEHSIOT
KECTKOIUIACTUUYECKHUE, YIPYIHe, YIPYrONJacTHUYECKUE, IUIACTUYECKUE, PEOJIOTUYECKHE MOAETU
MTOBEJICHU S MaCCHBA.

OCHOBHBIM KpUTEPUEM pa3pylICHUS SIBISETCA JTUHEHHbIN KpuTepuil Kynona-Mopa.
Henuuelinple KpUTEpUU MPOYHOCTU MAcCUBA MPUMEHSIOTCS MO PEUICHUIO CIIELHAIN3UPOBAHHON
OpraHU3aLHU.

Ilpu oreHke yCTOWYMBOCTH YCTYMOB M OOPTOB KapbepoB, Pa3pe30B MeETOJaMu
MpeeIbHOTO PABHOBECHS C UCIIOIb30BaHUEM KpuTepus paspyuieHus Kynona-Mopa npumenstorcs
CBOMCTBA: IJIOTHOCTS p, cuerieHne Cy M yroJl BHYTPEHHETO TPEHUS () MACCHUBA, a TAKKE CLIETIIICHUE
U Yroa TpeHus mo mnoBepxHocTsM ociabnenus C’°, ¢’. IlapameTpbl HETMHEHHBIX KpUTEPUEB
paspylieHus ONPEAEISAI0TCA MaclopTOM MPOYHOCTH, MPEICTABIEHHBIM IPAa(UKOM 3aBUCHUMOCTH
HOPMAQJIBHBIX W KacaTeJbHBIX HANPSHKEHUH B IJIOCKOM WM OOBEMHOM HANpsHKEHHO-
neGopMUPOBAaHHOM COCTOSIHUU. [Ipy uncIeHHOM MOAETMPOBAHUH TOTIOJHUTEIBHO UCTIOIb3YHOTCS
nedopMannoHHbIE XapaKTEPUCTUKHY.

3. [lepeueHp (PU3NKO-MEXaHUYECKHMX CBOWCTB TOPHBIX IOPOA, HEOOXOTUMBIX ISt
OLIEHKU YCTOMYMBOCTU OOPTOB KapbepOB M YCTYIIOB Ha PA3IMYHBIX 3Tarnax MPOEKTUPOBAHUS U
0oTpabOTKK Kaphepa, pa3pesa, MpuBeAcH B Tabmuie 1.

4. Ilpu ompeneneHun (U3MUECKUX, MTPOYHOCTHBIX M Je(QOpPMAIMOHHBIX CBOMCIB
TOPHBIX MOPOJ PYKOBOJCTBYIOTCS ACWCTBYIOIIMMH Ha MOMEHT BBINOJIHEHUS JaOOPATOPHBIX MIIU
HATYpHBIX MCIBITAHUN HOPMAaTUBHBIMU JOKymeHTaMu Poccuiickor denepauuu, mnpu HX

OTCYTCTBUHU — MCKAYHAPOAHBIMU CTaHAAPTAMM.
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Tadnauna 1 — Ilepeuenb (U3MKO-MEXaHUUYECKUX CBOWCTB TOPHBIX MOPOJ JUISl OLIEHKM YCTOMYMBOCTH OOPTOB M YCTYIIOB KapbepoB U pa3pe3oB Ha
pPA3IMYHBIX TANax MPOSKTUPOBAHMS U OTPAOOTKU Kapbepa, pazpesa

JTan NpoeKTHPOBAHHUA W OTPa0OTKH Kapbepa, pa3pe3a

JUCIICPCHBIX TIOPOJ

. 20
CeoiicTBa Tun nopox IIpoexTnpoBanue u
BpemenHbIX IocTossHHBIX
. . PEKOHCTPY KLU
KOHA UM KOHI MM
EcTtecTBeHHasi BIaXXKHOCTb Bce pazHoBHIHOCTH ° [ °
Biia’kHOCTh Ha IpaHuIE TeKy4ecTd JlucnepcHble MOPO bl 0o [ °
Yuco miacTMYHOCTH JucnepcHble MOPO bl 0 [ °
ITokazaTesnb TeKydecTH JlucnepcHble MOPO bl 0 [ °
IInotHoCcTH Bce pasHoBugHOCTH ° ° °
[InoTHOCTH CKeneTa JucnepcHelie nopoapl 0 [ °
[InoTHOCTH YacTUll IpyHTa JlucnepcHelie nopoapl 0 [ .
Koa¢ hunuent nopuctoctu JucnepcHbie MOpo bl 0 ° °
Koa¢ hunmeHT BogoHACHIIICHUS JucnepcHble MOpoIbl 0 ° °
IlonHas BIAroeMKOCTb JlicnepcHble NOpO bl 0 ° L
OtHOCHTENBHOE coJiepKaHue
JucnepcHbie nopoapl o ° °
OPraHUYECKOIo BELECTBA
I'panynomerpuueckuil cocTas JucnepcHble HOpO bl © o °
Kos¢ ¢unnenr pasmsraaemoctn Bce pasHoBuagHOCTH o ° o
OnHOOCHOE CHKAaTHE Bce nopoipl 32 UCKIMOUEHUEM JUCTIEPCHBIX MOPOJ, . ° °
OmHOOCHOE pacTsKeHHE Bce nopopl 32 HCKIMOYEHUEM JUCTIEPCHBIX MOPOJ, ° ° °
OHONIOCKOCTHOM cpe3 JlucnepcHble NOpOibl 0 [ °
Cpes co cxxatueM CkaJIbHbI€ U N10JIy CKaJIbHBIE IIOPOJBI o [ °
TpexocHble UCTIBITAHUS Bce pasHoBHIHOCTH 0 o o
CIIBHT 1O €CTECTBEHHOW TpEILUHE CkaJlbHbIE€ U MOJTy CKaJIbHBIE TIOPOIbI 0 o o
CrBur no pacnuiy CkaJlbHble€ U MOJIyCKaJIbHbIE TIOPO b 0 o o
Monaysb neopManiu Bce pasHoBHIHOCTH o o ¢
Bce mopoipl 32 UCKITIOUEHUEM HECBSI3HBIX
Moaynb ynpyroctu o o ¢
JUCTIEPCHBIX TOPOJ

Kos¢dduunent nonepeunoi

b P Bce pazHoBugHOCTH o o ¢
nedopmaruu

Bce nopoipl 32 HCKITIOUEHUEM HECBSI3HBIX

Kosdpuuument [Tyaccona p o o *

«®» — JJIsl BCeX 00BEKTOB BE/ICHUSI TOPHBIX padoT; «#» — Iyl 00bEKTOB BeJleHUs: ropHbIX pabot Il Knacca onmacHOCTH; «O» — MONONHUTEIbHBIA (0 PEIICHHO

CTICIMATM3UPOBAHHON OpraHU3AIIHH)
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5. Ha »sTane npennpoekTHbIX paboT GU3MKO-MEXaHNYECKUE CBOWCTBA TOPHBIX MOPOJT
A0IIYCTUMO IMPUHHUMATL ITO MCTOLY aHAJIOTHH I/I/I/IJII/I HCIIOJIb30BAaTh CIIPABOYHBIC JAHHBIC.

6. Jns pasmsrdaemblX MOpPOJ Ha JTanax MPOEKTUPOBAHMS, HSKCILUIyaTallUd U
PEKOHCTPYKI WU HGO6XOI[I/IMO AOIMOJIHUTECIBHO OIPCACIIATE MHMPOYHOCTHBIC CBOMCTBA TOPHBIX
MOPOJ B BOJAOHACKHIIIEHHOM COCTOSIHUH.

7. Jnsg  MecTopoXKIeHHWH,  paCIOJOXKEHHBIX B  KPUOJIUTO30HE, IEPEUYCHb
JOTIOTHUTENBHBIX  (U3UKO-MEXaHUUYECKMX  CBOMCTB  TOPHBIX  IOPOJ  OMpenaensercs
CIIEIMATM3UPOBAHHOMN OpraHu3aIMei.

8. OrmnpeneneHue MPOYHOCTHHIX M JAe(HOPMALMOHHBIX CBOMCTB MacCHBa TOPHBIX
MOpPOJl TPOM3BOJIUTCA IO pe3yJbTaTaM JabOpaTOPHBIX WJIM HATYpPHBIX HCIBITAHUH C
M CIOJIb30BaHNEM IMTOHMKAIOIMX KOI(PPUIITMEHTOB HIIM SMIUPHIECKUX (HOPMYIL.

Benuunna crensieHHss B MacCHMBE TPEHIMHOBATBIX TOPHBIX IMOPOJ OIMpeAessercs Mo
dopmyre:

Co—C'

H
1+ a-lnT

C =

M

+ C', 1)

rae: Co— cueruieHue B oopasie, MIla; C'— crenieHue 1o KOHTaKkTaM, OMpeAeisieMOe pe3ylibTaTaM
71a00paTOpHBIX W/MIM HATypHBIX HCHBITAaHUN, OOpaTHBIX pacueroB, Mlla; H — BbicoTa
MpUOOPTOBOTO MAacCHBa, M; | — cpeHUI pa3Mep JIeMEHTapHOTO CTPYKTYPHOTO OJIOKa MaccuBa,
OTPAaHMYEHHOTO TpeNMHaMH, M; a — KOI(DUIHMEHT, 3aBUCAIMI OT MPOYHOCTH MOPOJABI B
MOHOJIUTHOM 00pas3iie ¥ CTEIICHHU U XapaKTepa TpelmHoBaTocTH (Tadi. 2).

Tabauua 2 — 3HaueHus KOAYGPUIUEHTA @ U PA3THIHBIX TOPOJT

IMopoas! u xapakTep TPeUMHOBATOCTH Cuennenme & a
MOHOJIHTE, Kr/cM?
CrraboyIuIOTHEHHBIE U CIa00TPEIMHOBAThIC MTECYAHO -TIIMHUCTHIE OTIOKEHUS; 4-9 0,5
CHJILHOBBIBETPEIIbIE, TIOJHOCTHIO KAOJIMHU3UPOBaHHBIE V3Bep>keHHBIE TOPOIBI
YIIIOTHEHHBIE TIECYaHO -TIIMHUCTBIE TIOPOJIbl, B OCHOBHOM HOPMaJbHOCEKYIIEH 10 - 20 5
TPEUIMHOBATOCTH
CHIIPHO KAOJMHH3MPOBAHHbBIC M3BEP KEHHBIC TOPOIBI 30 - 80 2
VYII0THEHHbIE TT€CYaHO-TJIMHUCTBIE TOPO/IBI C Pa3BUTON KOCOCEKYIeH 30 - 80 3
TPEUIMHOBATOCTHIO, KAOJMHH3HPOBAHHBIE H3BEPKEHHBIE TIOPOIBI
. . 100 - 150 3
CpenHell MPOYHOCTH CIIOUCTBIE MTOPOIBI, TPEUMYIIECTBEHHO HOPMaTbHOCEKY i 150 - 170 7
TPEUIMHOBATOCTH 170 <200 £
. 200 - 300 6
IIpouHBIe TOPOIBI, MPEUMYIIECTBEHHO HOPMAITBHOCEKYIIIEH TP EIINHOBATOCTH > 300 =
IIpouHbIe N3BEPIKEHHBIE TOPOIBI C PA3BUTON KOCOCEKYIICH TP EIIMHOBATOCTHIO > 200 10
9. [Ipu pacueTax yCTOHYHUBOCTH YCTYMOB U OOPTOB KapbhepPOB, Pa3pe30B JIOMYCKACTCS

UCIIOJIb30BAHUE DSKBUBAJIEHTHBIX IPOYHOCTHBIX CBOWCTB, YYUTHIBAIOUMX IPEPHIBUCTOCTD
TPELMH, U ONpPeeIeMbIX 10 GopMyiam:

C, =1 —kC, +kC, )

tan(p,) = (1 — k) tan( ) + k tan(¢"), 3)
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rne: C,, C,, C' — ClLeIIeHUE 110 MOBEPXHOCTH OcaalbIeH s, TOPOHOTO MACCHBA U 110 Pa3pbIBHBIM
HapylIeHUsIM B MOPOJHOM MaccuBe (TpEeUMH); U ¢, ¢, ¢'— Yrol BHYTPEHHEro TpPEHUS IO
MOBEPXHOCTU OcCiabieHus, TOPOJHOTO MAacCHBAa M MO Pa3pbIBHBIM HAPYIICHUSIM B MOPOJIHOM
maccuBe (TpenmH); K — KO3(pPUIIMEHT CIUIOMHOCTH BJOJb IUIOCKOCTH pa3pyIlieHUs,
ompenensieMblil GOPMYIION:

A @)

NEA
rae " u [, — npOTsHKEHHOCTD Pa3phIBHBIX HAPYIICHUN H ITOPOJHOIO MacCHBA.
10. Jlis ydeta TOBPEXKICHUN 3aKOHTYPHOTO MACCHBA YCTYIIOB TEXHOJOTHYECKUMHU
B3pBIBAMH PACUYETHOE CIICTICHHUE 110 MOBEPXHOCTSM OCIa0JICHUs TTOHIKaeTcst Kod(puirerTom
A1, ompeneNsieMbIM B COOTBETCTBUH C TaONIUIICH 3.

Tadauua 3 — 3HaueHus koapduMeHTa A1 B 3aBUCUMOCTHU OT YCJIOBMI B3pbIBAHUS

KonnyecTBO psiloB CKBaXKMH B TEXHOJOrHYeCKOM 0JI0Kke M cXeMa KOMMYTAILMM 3aps/i0B yn
TIPY B3PBIBAHUH 5 U O0Jiee pAI0oB CKBKUH W NMapaJlIeIbHOW KOMMYTAINH 3apsaoB (GpoHT 04
JICTOHAIIMOHHOM BOJHBI MapajuiesieH pOpMHUPYEMOMY OTKOCY YCTyna) '
IIPY B3pbIBaHUU 3 — 4 pSIIOB CKBAXKUH U NAapauIeIbHOW KOMMYTalUH 3apsioB
IIpH 5-psITHOM U OoJiee B3PBIBAHWYM CKBAXMH U MArOHAJIFHOW KOMMYTAIUH 3apsoB (GpOoHT 0,6
JETOHALMOHHOM BONHEI OpHEeHTHPOBaH No 45% k GopMHUpyeMoMy 0TKOCY yCTyMa)
IIPY B3pbIBaHUU 3 — 4 pSIIOB CKBAXKUH U MAarOHaJIbHOM KOMMYTallUU 3apsoB 0,7
IIPY B3pBIBAHUU 2 PSIJIOB CKBAXKUH U NApaJUIEIbHOM KOMMYTALUU 3aps0B 08
IIPY B3pBIBAHUU 2 PSJIOB CKBAXKUH U JUAaroHaJIbHOW KOMMYTALUH 3apsii0B 09
TIPY B3PBIBAHUY | psifia CKBaXXWH 1,0

CrerneHb TOBPEXKICHHS 3aKOHTYPHOTO  MAacCHMBa  B3PBIBHBIMH  pabdoTamMu W,
COOTBETCTBEHHO, BEITMYMHA MOHIKAIOIIETO Kod(puiinenTa A1 MOTYT OBITh YTOYHEHBI B XOJIE
OTBITHBIX pa0oT.

11. [Ipy BEpOATHOCTHBIX pacyeTax YCTOMYMBOCTH YCTYIIOB YY€T JUIMTEIBHOCTU UX
CTOSIHUS, CE30HHBIX MPOILIECCOB 3aMEp3aHUN/OTTauBaHUI, CEMCMHUYECKOTO BO3JIEHCTBUS
B3PBIBHBIX Pa0OT MOMYCTMM MyTEM CHUIKEHHUS CIETUICHHS MO TOBEPXHOCTSAM oOcnabieHus B
MaccuBax OPMUPYEMBIX YCTYIOB JIO HYIIS.

12. [lpu pacuerax yCTOHYMBOCTH OOPTOB M YCTYIIOB KapbepOB, Pa3pe30B BEIHMUYHHBI
CUEMJICHHUS! W YIJIOB TPEHHUS MO 30HaM pa3jIOMOB IMPUHUMAIOTCS Ha OCHOBAaHWHW CIPABOYHBIX

JaHHBIX, 0o METO/la aHAJIOTUH WU O6paTHBIX pacycToB.
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IIpuioxenue 9

MOHUTOPHUHI' COCTOSTHUSI YCTOMYNBOCTH BOPTOB
N YCTYIIOB KAPLEPOB, PASPE30B U OTBAJIOB

1. Paznen mo nabmoneHusM 3a aedopmanusiMu 00OpTOB KapbepOB, pa3pe30B, OTKOCOB
YCTYIIOB U OTBAJOB B COCTaBE€ IPOEKTa MPOU3BOJICTBA MAapKIIEHIEPCKUX paboOT J0JKEeH
BKJIIOYATh!

— oO0ume MmonoXeHus, 1eu U 3a1a4i HaOII0IeHU

— cBeneHus 00 00beKTax HAOIIOCHMI;

— 0O0IIyr0 TeOMEXaHWUYeCKyl0 WHGOPMAITUIO TTI0 MECTOPOXKICHUIO;

— oOocHOBaHME TPeOyeMOH TOYHOCTHU U MEPHUOTUIHOCTH HAOTIOACHII;

— TpuUMeHsieMble BUIbl HAONIONEHWH, CXeMbl HAONIONATETbHBIX CTAHIUH, METOIUKH

U3MepeHui 1 HaOIIoAeHHH, BUIbI 000pYIOBaHUS,

— TepeueHb KOHTPOJIUPYEMBIX MTapaMeTPOB;
— TpHU3HAaKU HapyIIEHUs! YCTOWYNUBOCTH;
— TpeOoBaHMS K JOKYMEHTAIIMU PE3YJIbTATOB HAOIIOCHHI.

2. [Ipoexkr monuTOopuHra s oOwbekroB Il  Kmacca  omacHOCTH, Kpome
UHCTPYMEHTAJIBHBIX MApKIIEHIEPCKUX U BU3YaJIbHBIX HAONIOCHHI 32 YCTOWUUBOCTBIO OOPTOB U
YCTYIIOB KaphepOB, pa3pe30B M OTBAJIOB, JOTIOJHUTEIBHO JODKEH BKITIOUATh:

— TIpUMEHsieMble TE€OTeXHUWYECKUEe, pajapHble, TIIYOMHHBIE, TUAPOTEOJIOTHYECKHE,
reodusnueckie, GoTorpaMMEeTpUUYECcKUe, adPOKOCMUYECKHE METOIbl MOHUTOPHHTA,;

— KpuTepuu 0e30MacCHOCTH;

— TIepeueHb PUCKOB BOSHUKHOBEHUS U Pa3BUTHUS JAeopManuii 1 HapyIIeHU yCTOWYMBOCTH

OOPTOB U YCTYIIOB KaphepOB, Pa3pe30B U OTBAJIOB;

— COCTaB CIIELUATIBLHON IPYIIIBI IO MOHUTOPUHTY M IPOTHO3Y YCTOMUMBOCTH, JOJDKHOCTHBIC
00S3aHHOCTH B paMKaX MOHUTOPHHTA, CBEJCHHS O KBTI (DUKAIUH.

3. B mporiecce MOHUTOpUHTA HEOOXOIUMO OITPEAEIISATH:

— Hanuyue (WM OTCYTCTBUE) NeopMaIlii, XapaKTep U CTaJUU UX Pa3BUTHS

— TpaHULbl PaCIpPOCTPAHEHHS U BUJbl HAPYIICHUH YCTOHYMBOCTU OTAEIBHBIX YCTYIOB,
TPYII YCTYIOB, OOPTOB Kapbepa, pa3pesa;

— OCHOBHBIE (PAKTOPHI, IPEIONPECIAIONIE Pa3BUTHE HAPYILICHUH YCTOHYMBOCTH;

— CMeIICHHUs KOHTPOIUPYEMbIX TOUEK, UX CKOPOCTH, HAIIPaBJICHHE U Pa3BUTHE BO BPEMEHH;

— OTHOCHUTENbHbIE JeopMaIlUU CKATUS-PACTHKEHU S, HAKIIOHBL;

— COOTBETCTBHUE NMPOEKTHBIX U (PAKTMYECKHX TMapaMeTpoB OOPTOB M YCTYIIOB KapbepoB,

pa3pe3oB U OTBAJIOB;
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— H3MEHEHHETeOMeTpHH OOpTa Kaphepa, pa3pes3a OT BO3ACHCTBH IIPOLIECCOB BBIBETPUBAHMS
u nedopmaruii;

— HaIM4YMe U COCTOSIHHE MYCTOT M TMOJOCTeH Mpu KOMOMHUPOBAHHOH OTpaboTKe
MECTOPOXACHUS: CBOOOJHBIC, 3aTaMIOHUPOBAHHBIC, 3aJOKEHHBIC 3aKIaJOYHBIM
MaTepHalioM, 3aIl0JHEHHBIE OOPYIICHHBIMU TTIOPOAMU;

— MecTa BbICAUMBaHUsI, yDOBEHB MOJ3EMHBIX BOJI.

4. 3HaueHUs] KpUTEpUEB OE30MIaCHOCTH YTOYHSAIOTCS B MPOIECCE MOHUTOPHUHIA I10
pe3yabTaTaM M3y4eHHUs! COCTOSIHUSI MAacCHBa M €0 M3MEHEHUs B X0/1¢ BEJICHHS TOPHBIX paloT.

S. Pesynbprartel HaOMIOAEHUH JTOJKHBI COMOCTABIATHCA C MPUHSITHIMU KPUTEPHUSIMU
6e3omacHOCTH. B ciydasix WX HpeBBILIEHUS pa3pabaThIBAOTCS MEPOINPHUITUS O YIPABICHUIO
YCTOWUMBOCTBIO OOPTOB M YCTYIIOB KapbepoB, Pa3pe30B U OTBAJIOB.

6. Ilpy npruMeHeHMU aBTOMATU3UPOBAHHBIX CPEICTB MOHUTOPUHIA CO CIIOIHBIM
MOKPBITHEM paboyeil 30HbI B HEMTPEPHIBHOM PEXKUME U OTCIEKUBAHUEM OBICTPOPAa3BUBAIOIIMXCS
ne(opMarmoOHHBIX TMPOLIECCOB MHCTPYMEHTAIbHBIE MapKILeHIepckue HaOMI0JeHUs MOTYT IO
PEIICHHIO YKCILTYaTUPYIOIIEH OpraHM3aliy ObITh NCKIIOUEHBI U3 COCTaBa MPOEKTa MOHUTOPHHTA.

7. Bpi6op MeTonoB HaOMIOAEHUN, UX MEPUOAUYHOCTh M TOUYHOCTH ONPEIEISIOTCS
SKCIUTYaTUPYIOUIEH WM CHeNUaTu3UpOBAaHHONW OpraHu3alMel UIsl KOHKPETHBIX VYCIOBHH C
y4EeTOM MPUPOJHBIX U TOPHOTEXHUUECKUX (PAKTOPOB, THIOB AeopMaIiuii, CKOpocTeil pasBUTHS U
MaciraboB aedopmaruii B COOTBETCTBUH C TaOiHIeH 1.

8. [lepOIMYHOCTh  MHCTPYMEHTAJBHBIX ~ MapKUIICHIEpCKUX  HAOMIOICHWH  3a
COCTOsIHMEM OOpPTOB U YCTYIIOB KapbepoB, Pa3pe30B M OTBAJIOB OCYIIECTBIISETCS B COOTBETCTBUH
c Tabn. 2 u 3.

9. [Ipu paspaboTke KapbepoB, pa3pe3oB U (POPMHUPOBAHHH OTBAJIOB B PEXHUME
yIpaBisieMbIX AeGopManvii, a TakKe MPH KOMOMHHPOBAHHOW pazpabOTKe MECTOPOXKICHHN
COCTaB MOHUTOPHHTIA ONIPEAEIAETCS CIEUATN3UPOBAHHOM OpraHu3auen.

10. HabGmronenust 3a oOChIlTaHMEM YCTYIIOB KaphepoB, pa3pe3oB HEOOXOIUMO
BBINIOJIHATh MYTEM CPAaBHEHHUS MPOEKTHBIX U (PAKTHYECKHX IapaMeTpoB OOpPTOB U YCTYIOB
KapbepOB, Pa3pe30B IO pe3yiabTaTaM MapKIIEHJIEPCKUX ChEMOK. J[OMycTHMO JUIsl 3TOM L€
UCIIOJIb30BAaTh METOJbl MOHUTOPWHTIA, MO3BOJISIONME IOMyJaTh TPEXMEPHOE OO0JaKO TOYEK H
BBITIOJIHATH CPaBHEHHE T€OMETPUH OTKOCOB 33 Pa3HbIE IEPHOIBI.

11. B Mecrax packpblTHs TpEUMH JONYCTUMO  BBINOJHATH  YHPOLIEHHBIE
MapKueiiaepckie HaOII0eHMS C IMHEHHBIMA U3MEPEHH SIMU CMELICHU N U ieopMalnii MaccuBa

0 JINHUY MaKCUMAJIBHOTO Pa3BUTHS 1eopMaIiuii.
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Tabamua 1 — MeTo 16l MOHUTOpPHHTA

Tun
OobekT Knace ropubix . I dexTHBHBIE METOABI OcCo0eHHOCTH METOIUKH
monutop | Ilesb MOHHMTOPHMHI a Tun nedopmammii o
MHra MOHHTOPHHT 2 opox MOHHTOPHHT a Ha0/II01 e HMi
- IIEPUOUIHOCTH
- 3aBepKa MPOEKTHBIX MapKIIeHIepckoro MOHUTOPHHTA
apaMeTpoB, BU3YaJIbHBIH, He pexe 1-ro pasa B roj ¢
CIIepCHbBIC OTIOJI3HH, IIPOCAKU . o o
= -00HapyKeHHE aucnep - 1P MapKIIeHAepCKUil (IPU3MEHHBIH, | TOYHOCTBIO HE HIDKE £15 MM. Wit
2 MIEPBUYHBIX IPHU3HAKOB CITy THUKOBBIH, JIa3epHBIN 6opToB Kapbepa/paspesa U £30 MM.
jas]
g pa3BUTHA 6opTta Kapeepa/ reOTCXHUYCCKHUN, PaJapHBIH, IUI1 OTBAJIOB
& KPYTHOMAaCIITaOHBIX paspesa, y4acTKu [Ty OMHHBIH, - TOYHOCTh U TIEPUOUIHOCTh
E nedopMarmii 60pTa, OTBAJIBI reo(pu3NIeCcKuii, JPYTHX METOJOB MOHHTOPHUHIA
= - BEIpabOTKa OTOTPaMMETPHICCKHH, OTIPEACIFOTCS TIPOCKTOM
N CKaJbHbIE
KOPPEKTUPYIOIIHX Mep ’ 06pYIIeHH s, OTIOJI3HHA a’POKOCM MUY ECKHIA, MOHHUTOPHHIA B COOTBETCTBHH C
a1 obecreyeHus TOJIy CKaJIbHBIC TUAPOTE0IOTHYECKHUI XapaKTepPUCTHKAMH HCTIOJb3yEMOTO
ycToianBOCTH 000pyIOBaHHSA U IETN
MOHHUTOPHHTA
6opTta OTIOJI3HY, - IIEPUOUIHOCTH
Kapbepa/paspesa, | OUCIEpCHBIC ($IBTpaOHHEIC S~ MapKIIeiIepckoro MOHUTOPHHTa
y4acTku 60pTa, neopmaryn YAIbHbI, N onpenensieTcs: TabyMmaMu 2, 3.
MapKIIeHaep CKuil (pHU3M eHHBIH,
YCTyIIbl, OTBAJIBI B . N TOYHOCTb HE HUXE +15 MM. mist
- obecrieueHue JIa3epHBIH, YIPOIICHHBIH),
30HE N N OopToB Kapwsepa/paspesa u £30 MM.
0e3011acCHOCTH BEICHHS CKaJIbHEIE, FEOTCXHUUYECKUH, pajapHbIii,
KPUTHYECKUX W 00pyIIeHHS, OTIO3HH - IUIL OTBAJIOB
TOPHBIX PaboT TOJTy CKaJIbHBIE (b oToTpaMMeTpIY eCKIH .
= MIPOTPECCUPYIOIIN - UII MapKIIeHaepCcKoTo
= - CHW)KECHHME HETATHBHBIX .
g . x neopmaruii YIPOILICHHOTO MOHUTOPHHTa
= IO CTICICTBHH = = = .
= fepopMatmii BU3YaJbHBIN, MapKIIeHaep CKUi TOYHOCTH OTPE/CIICHHST CMEIIeHUH
= . .
S - peipaborxa OTIOJI3HH, TIPOCAIKH, (TpU3MEHHBIN, CITy THUKOBBIH, penepoB Ha 20-MeTPOBOM
2 CTACHIMBHDYIOMEX MED YCTYTIbI, Y9aCTKH | JUCTIEPCHBIE ($MIBTpanOHHEIC Jla3epHbIiN), WHTEPBAJIE HE HIDKE £ 5 MM.
° oG eoIeTCHIS Oopta B paboumx neopmarym (hoTorpaMMeTpUIECKUA, - TOYHOCTh ¥ IEPHOMIHOCTh
OKAIBHOG 30Hax, Ha THJIPOTEOJIOTUY €CKUN ApyTruxX METOI0B MOHHTOPHHIA
. y9acTKax . OTIPECIIFOTCS TIPOECKTOM
ycToiunBOCTH BU3YaJIbHBIH,
PacTooXKeHHS . . MOHHUTOPHHTA B COOTBETCTBHH C
CKaJIbHEIE, reOTeXHUYCCKHUN, paJapHBIH,
HHQPPACTPYKTYPHI 00pyIIeHHS, OCHITTH N . 2 XapaKTepUCTUKAaMH HCIOJIb3yEeMOTO
TIOJTy CKaJIbHEIC MapKIIeHaAepCKuil (1a3epHbIit)

(hoTorpaMmMeTpUIECKUI

000pyI0BaHUS U TIeTel
MOHHUTOPHUHIA
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Taoauua 2 — [leproaYHOCTh MapKIIEH IEPCKUX HAOTIOACHHUI 332 COCTOSIHIEM OTKOCOB KaphEPOB B

3aBUCHUMOCTH OT CKOPOCTEM CMEILICH U

CKkopocTh cMeleHusl, MM/CyT IleprnoguunocTs HaOMIOAEHMIA, CYT

01-0,5 365 (1 pazBTON)
05-10 180 (2 pazaBTON)
1,0-20 90 (e’keKBapTAIBHO)
2,0-5,0 45

5,0-10,0 15

10,0 - 20,0 7-8

601ee 20,0 3-4

Ta6auna 3 — [leproIMIHOCTS MaPKINCH ISPCKUX HAOIFOICHHH 32 COCTOSHUEM OTBAJIOB

CKopocTh cMeLleHMid, cM/cyT IeproguyHOCTH HAOMIONEHMIA

Memnee 0,3 Pa3 B kBapTan

0,3-1,0 Pa3 B Mmecsig

1,0-5,0 Pa3 B Heemo
50-10 JlBa pasa B Henemo
10-20 Yepes neHn
20-30 ExenneBHO

6o1ee 30 JIBaXX /61 B CMEHY

12. Ha6n}oz[aTenLHa;1 CTaHI U, MpECAHA3HAYCHHAA JJIsI ITPOBCACHU A MapKLueﬁz[epc KHX

HAOJIOACHUM, MOJDKHA COCTOSTH W3 OIMOPHBIX W pabodMX perepoB, PACIOIOKEHHBIX I10
IPOQHIEHBIM JIMHUSM HITH 110 TUTOIAHOM CXeMe Ha 3eMHOM MOBEPXHOCTH.

3akmaKy HaO0JaTeNbHbBIX CTAaHITMI BBITIOIHSIOT HA y9aCTKaX BO3MOXHBIX JeopMaIiuii,
00YCIIOBJIEHHBIX HAJIMYHEM:!

- cITaObIX TUTACTUYHBIX, 0OBOJHEHHBIX MJIH CHIIBHO TPEUITHOBATHIX MIOPOJ B TOPHOM
MaccuBe, GOpMHUPYIOUMX OOpT, YCTYI HJIM OTBAJ,

- cnaObIX KOHTAKTOB, ITOBEPXHOCTEH TEKTOHMYECKHX HapyIIeHUH, HMMEIOIMX
HAKIOH B CTOPOHY BBIPaOOTAHHOTO MPOCTPAHCTBA W MPOCTHpPAHHE ONM3KOE K MPOCTUPAHHUIO
Oopra.

13. OmnopHBbIe penepbl JOKHBI OBITH PACIIONOKEHBI 32 TIpeesIaMH 30HbI CIBYKEHUS,
KOTOpasi OTIPENENAETCS MCXOIs M3 BBICOTHI U 0COOCHHOCTEH ehopMHUpOBaHNUs OOPTOB KapbhepoB,
pa3pe3oB U OTBAJIOB B COOTBETCTBUU ¢ Tabnuiieii 4.

B ciyuae HeBO3MOKHOCTH 0OecTiedeH sl TpeOyeMbIX PacCTOSHUN MEXAY perepamu
POCTPAHCTBEHHOE IOJIOKEHUE OIMOPHBIX PETepOB, MODKHO KOHTPOIMPOBATHCS OT HMCXOJHBIX

peuepoB METOAOM CIIYTHHUKOBOI'O IMO3UITUOHUPOBAHMUA.
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Taoauua 4 - ['paHuLIbl 30H CABUKECHUS ISl PA3IMYHBIX MHKEHEPHO-TCOJIOTHYECKUX YCITOBU I

HaumeHoBanue

Cxemaru3anus

Y caoBusi NMPUMECHCHHUSA

M30TpOMHBIA OTKOC

| — 1,5H
[0.2-0,4)H

[OrcyrcTBHE HEeOJIaronpHsITH b1 X|

ok okl ke ke "‘—,—‘_‘
)L’um

[TOBepXHOCTEW  ociabneHus, Jmobo
[TOBEPXHOCTH ocnabieHus
HAMIpaBJICHBI MO yriaaMu: -5°<Bf<-60
[Pasmep 30HBI CIBHKEHUS

coctaBmsieT 1,5H

OIHOPOJHBIA OTKOC CO
C11a0BIM KOHTAKTOM B
OCHOBaHHUH

(0.3-0.8)H

|[[Ionoroe 3anmeranue MNOBEPXHOCTE I

ocnabneHus npu f<p’, -5<f<25°,
Pasmep 30HBI CABMKCHHS COCTABIISIET
2H

OmHOPOAHBIA OTKOC CO
c71a0BIM OCHOBAaHMEM
OTPaHMYEHHO MOIITHOCTH

| 2hetg(45’-9/2), //

- #
PR

(0.3 -0.8)(H+h)

Hamnuue cmaboro cios, oO6I1ee
COTPOTHBICHHE CABUTY KOTOPOTO
HIOKe, YeM Yy BbIIIe3aJIeralonuX|
mopon
MOIIHOCTE CJIa00T0  CJI0S MEHEE
0,4H
[PasMep 30HBI CABM)KEHHUST COCTABIISACT
2(H+h)

OmMHOPOHBIH OTKOC CO
CTaObIM OCHOBaHUEM

2h,ctg(45'-9/2) P

R
< =

Hammuue cimaboro cios, o0Oeg
COTIPOTHBIICHUE CHABUTY KOTOPOTO
HIOKe, YeM Yy BBINIC3aJICTaloNInX
mopo

[PasMep 30HBI CABM)KEHHUST COCTABIISACT

D(H+h,)

Maccus ¢

KpY TOIIa A0 IIUM
3ajleraHHEM CIIOCB,
HATIPaBJICHHBIX B
BEIpaOOTaHHOE
[IPOCTPaHCTBO

MaccuB ¢

Kpy TOTIaIAT0TIIM
3ajleraHueM CJIOEB,
HaHpaBJIeHHI)IX B MaCCUB

(02-03)H

R {

(1.0-12)H

(0.1-0.4)H

i (15-2.0H i
(02-0.8)H ]

(0.1-02)H

HebnaronpustHoe 3ajieranye
[MOBEpXHOCTEH ocnabeHus,
HarpaBIeHHBIX B CTOPOHY|

BEIpaOOTaHHOTO MPOCTPAHCTBA NIPH f)
>¢' 1 yrie otkoca a<f}

Pasmep 30HBI CABHKEHHSI COCTABILIET|
(1,0-1,2)H

Hamuue KpYyTOTaJaroIluX
MOBEPXHOCTEH ocabIeHHs,
HAMpaBJICHHBIX B MaccuB (0OpaTHOE
magenue) mpu 60< F<90

Pasmep 30HBI CABMIKEHHSI COCTABILIET|
(1,5-2)H

Maccus ¢
MYJIBI000pa3HBIM
3ajeraHUeM CII0EB

a  (08-12)H,
[ ]

My b1006pasHoe 3aneraHue mopo,

(0,1-0,2)H

Pasmep 30HbBI CIBIKEHHS COCTABISICT
a+(0,8-1,2)H, rne a —pa3mep npu3Msl
00pyLIeHHS
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14. Ilpn HaOmoJeHMSAX 32 OTBAJAMHM MeCTa 3aKIaJKu HaOJIIOJATEIbHBIX CTAHLMI
HE0O0XOAMMO BBIOMPATH B 3aBHCHMOCTH OT MEXaHHU3Ma Ae(OpMUPOBAHUS OTBAJIOB M OTCHIITAEMOTO
spyca:

MOHHUTOPUHT YCTOWYMBOCTH TPH OTCHIIIKE MEPBOTO sIpyca BHE 3aBHUCHMOCTH OT THIIA
CKIIQIMPYEMBIX MOPOJ U OPOJT OCHOBAHUS COCTOUT U3 BU3yallbHBIX HAOIIOIEHUH 32 COCTOSSHUEM
pasrpy304YHBIX IUIOMAJA0OK W 3e€MHON TOBEPXHOCTH BOMM3M HIbkHEH OpoBku. [lo pemenuto
SKCILTyaTUPYIOIeH OpraHu3alliy BU3yallbHble HAOMIONEHUS JOIMOJIHAIOTCS JUCTaHIIMOHHBIMA
METO/IaMH KOHTPOJISL COCTOSIHUSI TOBEPXHOCTHU Pa3rpy30uHON IUIOMIAAKY.

I[Ipu oTCHINKE MOCIEAYIOUMX SIPYCOB cHCTEMa HaOMIOCHUM TOMOIHAETCS B 3aBUCUMOCTH
OT 0’KMJIa€MOTO THUIIa OTIO3HS:

— HaJMNOJIOIBEHHBIN ONOJ3€Hb NMPU OTCHIIKE €Ia0bIX WJIM IIMHHUCTBIX MOPOJ: CHUCTEMA
HAaOMIOAGHUNH  JONOJHAETCA  MapKLIeHaepcKuMu HaOIIOACHUAMH 332 penepamy,
yCTaHaBJIMBAaEMbIMU BOJIM3H paboueil 30Hbl y BEPXHUX OPOBOK HUXKEJIEKAIWX SIPYCOB;

— KOHTaKTHBII OINOJ3€Hb: TOMOIHSIETCS MapKUIIeHIepCKUMHU HAOIOCHUSMHU 32 perepamu,
yCTaHaBJIMBAaEeMbIMU BOJIN3H paboueli 30HbI y BEPXHUX OPOBOK HIKEJIEKALUMX SIPYCOB Uy HYKHEH
OpoBKHU OTBaa i QUKCAIIUU €€ TIOJIOKEHHUS,

— TOJNOJOUIBEHHBIN OMOJ3€Hb: CHUCTeMa HaONIOJEHUN  JIONMOJHSETCS  penepamy,
YCTaHABIIMBAEMBIMUA Ha 3€MHOW MOBEPXHOCTH BOJHM3M HUKHEH OpOBKM OTBasa JUIsl KOHTPOJIS
HepeMeIleHU i BbIaBIMBAEMON TOJILIM TOPOJ.

15. [lpu nomonHeHuHn HAOMIOAEHUN TEOTEXHUYECKUMH, PalapHBIMH, ITTyOMHHBIMH,
TUJIPOTCOTIOTUYECKUMH,  TeOPU3NYEeCKUMH,  (OTOrPaMMETPUUYECKUMH,  a3POKOCMHUUYECKUMU
METO/IaMH CXEMBI PACIIOIOKEHHUSI, KOHCTPYKIIUN HAOIIOAATEIbHBIX CTAHIIUIA U KPUTEPUH OLICHKA
COCTOSIHUS  OOBEKTa  ONPEAEISIIOTCA  IPOEKTOM  MOHUTOPMHIA B COOTBETCTBHUH  C
XapaKTepUCTUKAMU HCIOJIb3yeMOro 000pyI0BaHU S U 1LieJiell MOHUTOPUHTA.

16. [Ipu BeIsIBIEHUHU nedopMaliiyd Ha HAOMIOJAEMOM YJacTKe, JIMIIOM, Ha3HAYEHHBIM
TEXHUYECKUM PYKOBOJUTEIEM SKCIUIYyaTHPYIOUIEH  OpraHu3alliM, COCTaBJSETCS MacropT
nedopmaruu. JJoKyMEHTUPYIOTCSI BCe HAapyILIEHUs] YCTOWYMBOCTH OTKOCOB KaphepoB, pa3pe3oB U
OTBAJIOB, a TAaKKe HAPYIIEHUS YCTOMYMBOCTH MPUJIETAIONMX HPUPOIHBIX CKIOHOB, 00BEMOM

3

cBbIe | Thic. M3 vuH TUTOIABI0 Gotee SO0 M2.
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Ipunoxenue 10

OIIEHKA PUCKA PA3ZBUTHA JE®OPMAIIVIN U HAPYLIEHUA
YCTOMYUBOCTH BOPTOB M YCTYHNOB, KAPLEPOB, PA3PE30B U OTBAJIOB

1. BennunHa reoMeXaHHYeCKOTO pUCKa PacCUUTHIBAETCS 1O Gopmyre:

P=BOXTII, Q)
rne BO — BeposatHocTh 00pymeHus, TII — TspkecTs mocaencTBUil.

2. BepostTHOCTh  00pyIIEHHSI OLIEHUMBAETCS KOJMYECTBEHHO WJIM KAa4E€CTBEHHO.
KonuyecTBeHHas OljeHKa BEPOSITHOCTH OOPYIIEHHUSI OCHOBBIBACTCS HAa BEPOSITHOCTHOM pacyuere
YCTOMYMBOCTU OOPTOB W YCTYMOB KaphepoB, pa3pe3oB M OTBaIOB. KadecTBeHHas oOlleHKa
BEPOSITHOCTH OOpYIIICHUSI OCHOBBIBAETCS HAa BHIOOpPE KATETOPUU BEPOSTHOCTU OOPYIICHUS B
COOTBETCTBUH ¢ Tabiuiei 1.

Tadamua 1 — KauecTBeHHast o1jeHKa BEPOSTHOCTH OOpYIIEHU S

BeposiTHOCTb  0OpyLIEH M5

Kareropus KauecTBeHHasi oneHKa

A Ouenb Beicokas — CoObITHE MOPOUCXOJUT ITOCTOSAHHO C BBICOKOH CTEIIEHBIO ONpECACIICHHOCTH .
HpOHBOfI)IeT C OYCHb BBICOKOH CTETICHBIO OIIPCACIICHHOCTH.

B Beicokass — CoObITHE TPOUCXOIUT YaCTO C BRICOKOU CTETEHBIO ompeaeneHHocTH. [Ipousoiiner ¢
BBICOKOW CTETICHBIO OTIPEJICIICHHOCTH

C Cpemusis — CoObiTHE MOXeET pousoity. [Ipourcxomno paHee.

Huskas — ManoBeposiTHoe coObITHE. MOXKET IPOU30HTH B ONPECICHHBIH MOMEHT.

E Ouenp Hu3Kkass — PasymHast yBEpeHHOCTb, YTO COOBITHE HE MPOU30#aeT. MOXET IPOU3OHUTH B
UCKITFOYHTEIBHBIX 00CTOSITEIECTBAX.

3. TspkecTh MOCIeACTBUN OOpYIICHUH ISl pa3MuYHBIX MaclraboB OTKOCOB (YCTYII,
rpynmna ycTynoB M O0PT) OLIEHUBAETCS KAYECTBEHHO B COOTBETCTBUHU C TAONHUIIEH 2.

4. O11eHKa CTEIIEHU PUCKA OCYIIIECTBIISICTCS C MOMOIIBIO MATPHUIIBI PUCKOB (Tabi. 3).

5. HeoOxoaumbie Mepbl pearupoBaHusi Ha pa3BUTHE aedopMaluii ¥ HapylleHHe
YCTOHYMBOCTH B COOTBETCTBUU C YPOBHEM PHCKA IMPUBEICHBI B TAOIHIE 4.

6. VYrpaBiaeHHe pUCKaMU 3aKII0YAeTCs B YMEHBIIEHUHM BEPOSTHOCTH OOpYILICHU s
OOPTOB U YCTYIIOB KaphepOB, Pa3pe30B U OTBAJIOB U CHUKEHUU TSHXKECTH €r0 MOCIEACTBUH.

7. [lpy mosBAEHMM B MpPOLECCE SKCIUTyaTallMM MECTOPOKIACHUH KPUTHUYECKUX
nedopmaruii  OGOpPTOB M YCTYMOB KaphepoB, Pa3pe30B M OTBAIOB JIOJDKHA IMPOU3BOIUTHCS

NCPCOLCHKA PUCKOB.
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Ta6auma 2 — O1eHka TSOKECTH TOCIIeACTBHI 00pYIIeHH OOPTOB M YCTYIOB KaphepOB, pa3pe30B M OTBAJIOB

TskecTs mocjieICTBUMA

He3nauuren Hble

Huskne

Cpennue

Bricokue

YpesBbruaiinbie

* OOpyueHue Ha
OTACJIbHOM YYaCTKE
BHEC 30HBI BEICHUS
TOPHBIX paboT, HE
BIIMAKOIICC HaA
TEXHOJIOTMYECKUI
mporecc

* JluxBumanus oOpymIeHHS
TpeOyeT HeCKOJIbKO JHEH WM He
BJIMSIET HA TEXHOJIOTHYECKUMN
npoiecc

* OOpyuieHue 0TKOCOB ¢
KOPOTKUM TIEPHUOJIOM
IKCIUTy aTaI[HU

*  OOpyueHUs] HE OKa3bIBAIOT
BIIMSIHAC Ha BHYTPUKAPBEPHYIO
UHPACTPYKTYPY

* TloBpexnaeHus o00pyAOBaHUSL
OTCYTCTBYIOT

* Kpatkocpounas
JMKBUAJAIUS OOpYyIIeHHUS

* [IpocTou ocHOBHOTO
TEXHOJIOTHIECKOTO
o0opynoBaHuUs

* TloBpexneHue
000pyoBaHUs U

nHQPACTPyKTypHI, Tpedytomiee
peMoOHTa

* BoccraHoBneHue cbesna
I PEMOHT IyTeH OTKaTKU

* ITloTeps MOArOTOBIEHHBIX K
BBIEMKE 3aI1aCOB

*  CpeanecpoyHas JIMKBUAALUS
TIOCIECTBUI 0OpYyIIeHHS

» ITloBpexneHue u UTEIbHBIC
MIPOCTON OCHOBHOTO
TEXHOJIOTHIECKOTO 000pYI0BaHUS

W/WIm HHQPACTPYKTYPHI,
TpeOyIonre KamuTaJbHOTO PEMOHTA

* Tloteps ocHOBHOTO
TEXHOJIOTHIECKOTO 000pyJ0BaHUSA

n/nm MHQPACTPYKTYPHI

* TloTeps TpaHCHOPTHOIO ChE3AA
(TIpu HaMYHUK PE3EPBHOTO)

*  VYrpo3a )XU3HH U 30POBBIO
monen

* IloTeps tTpancmopTHOTO
chesna (pu OTCYTCTBUHM
PEe3epBHOTO)

* Hapymenue
TCXHOJIOTUYCCKOTO IIMKIIA,
Tpedytolee peKOHCTPYKIUU
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Ta6aunma 3 — Marpuiia puckoB

MCKNHOUYUTENbHBIX 0BCTOATENBCTBAX.

NMocnepacteuna
5 @
3
% ] Q I
aTpuL,a PUCKOB : o 2 2 z
()] = T x 18]
= » 5 0 Z
= = o) Q i
% T Q ) [}
E (W] o $
=%
[}
£ T
BepoATHOCTb pUCKa
1 2 3 4 5
KayecTBeHHanA KonwnyectseHHan
A QOueHb BbicOKasa — CobbITMe MPOMCXOAMT MOCTOAHHO C
BbICOKOI;:I. cTeneHbio onpeAeneHHOCTA. >40% Coeqmmii BbicOKMH "
MPOU3OMAET C OYEHb BbICOKOW CTEMEHBIO
onpeaeneHHoCTH.
B Boicokan — CobbiTWe NpoMcxoamT 4acTo C BbICOKOM
CTENEHbIO ONPEAENEHHOCTH. 20+40% Huskui CpeaHui BbICOKMI BbICOKMI
MpoM30MAET C BLICOKOWH CTENEHbLIO ONpPeaeNeHHOCTM
CpeaHaa — CobbiTMe MOXKET MPOU3ONTH.
C Mponcxoanno paHee. 10:20% R ZET Huskmit CpegHuii BbICOKMI
D Huskasa — ManoeepoaTtHoe cobbitne. MoxeT
NPOM3OWTH B ONpeAeneHHbli MOMEHT. 1+10% Husknn CpegHun Bbicokumm
E QueHb HU3KasA — PasymHas yBePEeHHOCTb, HTO
6 naet. M 7 . . o "
cobbiTMe He npousonger. MoXKeT NPOn30oMTH B <1% Huskuis Cpeamii Cpeamii BbicOKMH
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Tabauna 4 — Mepbl pearipoBaHus B COOTBETCTBUH C YPOBHEM pHCKa

YpoBeHb pHCcKa

Mepbl pearupoBaHust

OueHb BBICOKHI

HememienHoe cHM>XeHUs PHCKOB C HpPIOCTaHOBKOﬁ pa60T Ha TaHHOM Y4aCTKE
Kapb€pa, NpOBCACHUEC AOIIOJHHUTEIbHBIX HUCCJCI0OBAHUN U M€p0HpHﬂTHfI o
CHMKCHUIO PUCKOB

Beicokuit OnepaTiBHOE pearupoBaHHE, CHIDKCHHAE PUCKA B KPATKOCPOYHOM MEPCIIEKTUBE
Y IPOBEJICHHE aHAIIM3a W MEPONPHATHII IO CHU)KEHHIO PHCKOB
Cpenumuii HaxouTcsi Ha rpaHuIe JOMYCTUMOTO PHCKa H TpeOyeT UX aHAIIM3a

J0JIrOCPpOYHOTO CHUIXCHUS PHUCKOB

Huskuit 1 BecbMa HU3KUM

Jlomy CTUMBIH PHCK, JOJDKCH HAXOJUTHCS II0J KOHTPOJIEM, HO HE TpedyeT
JOTIOJHUTEIBHBIX MEPOTPHUITHI IO €r0 CHIKCHUIO
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Ipunoxenue 11

YIPABJIEHUE YCTOMYMUBOCTHIO BOPTOB KAPHEPOB, PA3PE30OB U
OTBAJIOB

1.

MepornpusiTust 0 yIpaBJICHUIO YCTOMYHMBOCTBIO YCTYIOB MU OOPTOB Kaphepos,

pa3pe3oB M OTBAIOB HANIPABJICHHI HA!

- CTa6I/IJII/ISaLII/IIO COCTOSIHUSA YCTYIIOB, OTKOCOB OTBAJIOB ITYTCM CHUKCHUA UJIU UCKITFOYCHU A

BEPOSITHOCTH JieopMaliuii;

- KOMIICHCAIlUuIO ,Z[e(bOpMaL[I/Iﬁ IMyTeM CHHIKCHHUA TAKECTU MOCJIEACTBUI BO3MOXKHBIX

nedopmaruii (tadm. 1).

2.

B Mecrax BbIXOJa TEKTOHMYECKUX HapyHUIEHUW Ha KOHTYp YCTYNIOB M IIpU

IMOBBIMICHHUHN CTCIICHU TPCIIMHOBATOCTU IOPOOA, a4 TAKKEC Ha 0c000 OTBETCTBEHHBIX ydacTKax

IKCIUTYaTUPYIOIIAs

opranusanuga AOJDKHA HOPCAYCMATpUBATb OOIMOJHUTCIIBHBIC MCPHBI 110

00€CIEeYeHNIO YCTOMUYNBOCTH YCTYIOB, JIOKAJIBHBIX Y4aCTKOB OOPTOB KapbepoB, Pa3pe3oB.

3.

MeponpusTusi 1o ynpaBJIe€HUIO YCTOMYMBOCTBIO YCTYMOB U OOPTOB Kapbepos,

pa3pe3oB U OTBAJIOB BHIOMPAIOTCS B COOTBETCTBUM € Tabnmuiei 1.

Tabdamua 1 - Meponpustusi Mo ynpaBiIeHUIO YCTOWYMBOCTBIO YCTYHOB U OOPTOB KapbepoB,

pa3pe3oB U OTBAJIOB C OCOOCHHOCTSIMHU UX TPUMEHECHUS

Tun Bunbl meponpus trit Oco0eHHOCTH TpPUMEHEeHUs
Cmabunuzupyroujue
OTITHM H3aITHs mapaMeTpoB
OypOB3PBIBHBIX paboTt BOJIM3H
MpeNeTIbHOTO KOHTYpa ¢ MHUHHMH3aINeHd | B MacCHBaX CKAIBHBIX H ITOJyCKAJbHBIX OPOJ
BIHSTHUS B3PBIBHBIX pabor Ha
) 3aKOHTYpHBIH MacCuB
a
=
= HOBBIIICHHE JOCTOBEPHOCTH HCXOTHBIX
o MOTONHEHNE HCXOJHBIX  JAHHBIX [0 pe3yJbTaTaM
S JIAHHBIX, JeTaIn3anus u/um
= HMH)XEHEPHO-TEOJIOTHYECKOTO H3YyUICHHUS
s KOPPEKTUPOBKA PACUETHBIX CXEM
=
3
g IIpU U3MEHEHUN HHXEHEPHO-TEOJIOTHUECKUX YCIOBHHA U
© KOPPEKTUPOBKA MPOEKTHBIX MapaMeTpoB | MpHU  BBISABICHWM  NpU3HaKoB  AedpopMamuid 1O
pe3yibTataM MOHHMTOPHUHTA
W3MCHCHHWE HaNpaBJIeHWs W peXHWMa | IpH MPOTHO3¢ HEYCTONYMBOCTH WM OOHApYyKSHHH
BeJICHUS TOPHBIX paboT IIPU3HAKOB JieOopManiy 10 pe3yIbTaTaM MOHHTOPHHTA
(hopmupoBaHue IpU3M ymopa | HapyIIeHHbIE  MacCHUBBI  CJIOKHOM  CTIPYKTYpHl €
(moanopHele CTEHBI, KOHTPOPCHI, | mepecianBaHueM MOPOJ WM PHIXIbIE MOPO/bl, CKIOHHBIE
) KOHTpOAHKETHI, 3aIIUTHBIE CTCHBI) K OIIOJI3aHHUIO
?, aHKEpBl, IITAHTH, | KPYMHOOJOKOBBIE MAJIOBBIBETpPENIbIE U  CIIAHIIEBATHIE
[}
= MEXaHHIECKOE ruOKHWEe TPOCOBBIE | CIOHMCTHIE TBEpAbIE MOPOJBI C MAJCHHEM B CTOPOHY
O
?) yIepKaHNe TDKU BbleMKHU noA yriaamu 40-60° u 6osee
= YCTYTIOB, OTACTBHBIX crmaboTpemuHOBaTEIE MOPOABI C  YIJIOM  ITafeHHA
JKeNe300eTOHHEIe
y4acTKOB OopTa cBa IUIOCKOCTH OCTa0JIeHus] B BBIPaOOTAHHOE MPOCTPAHCTBO
Bau
20-50°
MeTaJUIMYecKue
CEeTKH Ha
IIPY pHCKe KaMHeTaa
MPHUIIOBEPXHOCTH
O} YacTH OTKOCOB
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Tun

Buasbl meponpusi Thit

Oco0eHHOCTH TIPUM EHEHUSs

LIEM CHTALIMS, .
R — TPEIIMHOBATBIE CKaJIbHBIE U II0JIyCKaJbHBIE IOPO/IBL,
I — IeCYaHsbIe, JIECCOBUAHBIE M INIMHUCTBIE IOPO/IbI
yHOpOYHEHNE HaOpBI3r-0eTOH
BMCIIAOIIKX TOPOI | 1O CUJIbHOTPEIINHOBAThIC, CKJIOHHBIE K WHTCHCUBHOMY
METaJUIMYEeCKOI BBIBETPUBAHUIO WM BBIIICIAYUBAHUIO ITOPOJIBI; IECYAHO-
CETKE, TIIMHUCTBIC OTKOCHI
arpoMearoparus
B OOBOJHEHHBIX MAacCUBaX, NpPH HAJIMYUU HAMOPHBIX
Jpenax TOPHU30HTOB IIPH OTCYTCTBUHM €CTECTBEHHOIO JIpEHa)ka B
Clly4yae BIHSHHSA BOJbl HA YyCTOMYMBOCTS;
MPpOMOpPaXUBAHUE MaccuBa B
KPHOJIMTO30HE c opraHuzanuen
COXpaHEHHsI TEIUIOBOIO PEXMMa MacCuBa | IPH IMOTEPE IPOYHOCTH MACCUBA IIPU €ro pacTCINICHUH
B JIETHUM  @IEepHoJ C  IOMOILBIO

CIICIIHAJIbHBIX MATOB

OrBanoobpasosa
HUe

W3MCHCHHUE PEXUMa OTCHIKH OTBAJOB
(TOPSAAOK OTCHITIKA)

[IpY NOSIBJICHUU IIPU3HAKOB HEYCTOMYUBOCTU

OTCBITIKa NpEA0TBAJIOB

INpru HAJMYHUU TaJIOTO ciraboro OCHOBaHUA, o0 npu
HCO6X0)II/IMOCTI/I npeaoTBpaliCHusA pacTCHJICHUSA TOpOa
OCHOBaHUA

HHXCHCPHBIC METO b YCKOPCHUA
KOHCOJIMJalMK HaMBIBHBIX MACCHUBOB

IIprU HCEBO3MOXXHOCTU OpraHu3allud peKUMa OTCBIIIKU
OTBAJIOB

Komnencupyrowue

OpraHu3anuoHHbIE

IPOEKTHPOBaHHE
ynaBimBatomei 6epMbl

HIMPOKOHI

OpH pHUCKe pa3BUTHA Jedopmanuid  Ha
pacmosoxeHus: HYPACTPYKTyPHI

ydacTkax

CO37IaHUE PE3EePBHOTO TPAHCIOPTHOTO | MPU PHUCKE MOBPEXKICHUS OCHOBHOTO TPaHCIOPTHOTO
che3Ja che3Ja

COBEPIICHCTBOBAHUE CHUCTCMBI | TIpU pHCKE BBHICOKHX HETATUBHBIX IOCJCICTBUH OT
MOHHUTOPHHTA BO3MOJXKHBIX Jie(hopMaruii

MOBBIIICHUEC KBaJ'II/I(bI/IKaL[I/II/I IepcoHalia B
00J1aCTH T€OMEXaHHY ECKUX PHUCKOB

U1 OOBEKTOB BeJIEHUS
OIIACHOCTH

ropusix pabor II kmacca

BEJICHNE TOPHBIX paboOT TOJIBKO B HEPUOJ
OTPULATEIILHBIX TEMIIEPATYP

HpH TOTEPE TTPOTIHOCTH MACCUBA IIPU €T0 PACTCIICHUH

Texuuueckue

BPEMEHHOE yBEINYEHHUE MIUPUHEI
yJaBIMBAIONICH OSpMBI

NpU PUCKE pasBUTUsA JeopManuii U HENOCTATOYHOM
yJIaBIMBAIOMIEd CIIOCOOHOCTH CYMIECTBYIONIMX OepM
0€30IacCHOCTH

0060pKa 3aK0JIOB Ha YCTyIax
3aqncTKa OepM 0€30TacHOCTH C
MIPUMECHEHHEM CITCIMAILHON TEXHHKA

IIPHU HAJIMYHUHU 3aKOJIOB U pUCKEC KaMHCIaaa

YCTAHOBKA IIEPEXBATHIBAIOLINX U
KaMHEYJIaBIMUBAIONIIX CHCTEM
(6apbepsl, CTEHKH, TPOCOBBIE U

ceTJyaThle 3aBECHl)

NPH pUCKEe KaMHeIala, JIOKAIBHBIX 00pyIIeHUH
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