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| OBIIME NOJOXKXEHUSA

1. Hacrosimue ®@enepanbHble HOPMBI W TpaBWja B 0OO0JACTH MPOMBIILIICHHOM
6e3omacHocT «IIpaBuia obecrieueHus YCTOWYUBOCTH OOPTOB U YCTYIOB KapbepoB; Pa3pe3oB U
OTKOCOB OTBaJIOB» (nanee — IIpaBuina) ompenensitor TpeOoBaHUS B 00JACTH MPOMBIIUICHHOM
0e30macHOCTH U 0€30MacHOr0 TOJb30BAHUS HEAPAaMH Ha OOBEKTaX BEACHHS TOPHBIX padboT
OTKPBITBIM CIOCOOOM, HAampaBlIeHHBIE HAa MPEIYNpPEXIACHUE aBapHil, WHIMICHTOB, CIYy4acB
TpaBMaTH3Ma 1 oOecrieueHue KU3HU U 3/I0POBbS HACEIICHHS B 30HAX BIMAHUS Pa0OT, CBSI3aHHBIX C
MOJIb30BAHUEM HEJpaMHu.

2. [IpaBuna pa3padoTtansl B cooTBeTcTBHH ¢ DenepanbHbIM 3akoHOM OT 21 urons 1997
r. No 116-®3 "O npombinieHHON O0€30MacHOCTH OMACHBIX TMPOU3BOJICTBEHHBIX OOBEKTOB"
(Cobpanue 3axonomarensctBa Poccuiickoit @enepanun, 1997, Ne 30, ct. 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, cT. 21;Ne 52, ct. 6450; 2010, Ne 30, ct. 4002; Ne 31, cT. 4195, ct1. 4196; 2011,
Ne 27, ct1. 3880; Ne 30, ct. 4590, ct. 4591, cT. 4596; Ne 49, cT. 7015, c1. 7025; 2012, Ne 26, cr.
3446; 2013, Ne 9, c1. 874; No27, ct. 3478), 3akonom Poccuiickoit denepannn ot 21 deppans 1992
r. Ne 2395-1 «O nenpax» (Benomoctun Che3na HaponHbix aenyrtatoB Poccuiickoit @enepanuu u
BepxoBaoro Cosera Poccuiickoii @eneparun, 1992, No 16, ct. 834; CobpaHue 3aKOHOIATEIHCTBA
Poccuiickoit @enepannn, 1995, Ne 10, cr. 823; 1999, Ne 7, c1. 879; 2000, Ne 2, ct. 141; 2001, Neo
21, ct. 2061; Ne 33, ct. 3429;2002, No 22, ct. 2026; 2003, Ne 23, ct. 2174; 2004, Ne 27, ct1. 2711;
Ne 35, ct1. 3607; 2006, Ne 17, ct. 1778; Ne 44, ct. 4538; 2007, Ne 27, ct. 3213; Ne 49, cT. 6056;
2008, Ne 18, cT. 1941; Ne 29, cr. 3418, ct. 3420; Ne 30, ct. 3616; 2009, Ne 1, ct. 17; Ne 29, cr.
3601; Ne 52, ct. 6450; 2010, Ne 21, cT. 2527; Ne 31, cT. 4155; 2011, Ne 15, ct. 2018, cT. 2025; Ne
30, ct. 4567, ct. 4570, cT. 4572, c1. 4590; Ne 48, ct. 6732; Ne 49, ct. 7042; Ne 50, ct. 7343, cT.
7359; 2012, Ne 25, cr. 3264; Ne 31, cr. 4322; Ne 53, 7648; 2013, ct. 2312), nocTaHOBIEHUEM
[TpaButensctBa Poccuiickoit ®enepaunu ot 2 ¢espans 2010 r. Ne 39 «O6 yrBepxkIeHUH
[TonoxeHus o rocylapcTBEHHOM Haa30pe 3a O€30MacHbIM BeICHHEM paboT, CBS3aHHBIX C
II0JIb30BAHNEM HEJIpaMM, U O BHECEHNHU M3MeHEHHH B [lonokeHne o rocyaapcTBEHHOM KOHTpOJIE
3a IeoJIOTUYECKUM HM3y4eHHEM, pallMOHaJIbHBIM HCIOJIb30BaHUEM M oxpaHou Henp» (Cobpanue
3akoHogarenbcTBa Poccuiickoit denepamnu, 2010, Ne 6, ct. 651; 2011, Ne 41, ct. 5750; 2013, Neo
24, cr. 2999), TpebGoBanusiMu denepanbHbIX HOPM M TpaBUI B OO0JACTH MPOMBIIUIEHHOM
6e3omacHocTu «lIpaBuia 6e30MacHOCTH MpPU BEACHUU TOPHBIX PabOT M mepepaboTKe TBEpAbIX
MOJIE3HBIX  HCKOMAeMBIX»,  YTBEpXKACHHBIMH  Tpukazom  DenepanbHoil  cayxkObl  TO
HKOJIOTMYECKOMY, TEXHOJOTHYECKOMY U aToMHOMY Ham3opy oT 11 mexabps 2013 r. (B pen.

[Ipukaza Poctexnamzopa ot 21.11.2018 No 580) Ne 599 (3apeructpupoBan MUHHCTEPCTBOM
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toctuiiu  Poccmiickoit  ®eneparuu 02 wronss 2014 r., peructpannoHHbiii - Ne 32935),
@denepanbHBIME HOPMaMHU U TpaBUJIaMH B 00JacTH MpOMBINUICHHONH Oe3omacHocTH «IIpaBuia
0€30MacHOCTH  TNpH  pa3pabOTKEe  YroJbHBIX  MECTOPOXAECHUH  OTKPBITBIM  CHOCOOOMY,
YTBEpKACHHBIMU TpukazoMm dDenepanbHON CIyX Obl MO SKOJIOTMYECKOMY, TEXHOJOTHYECKOMY U
atomMHoMy Ham3opy oT 20 HosOpst 2017 1. Ned88 (3apeructpupoBano Munioctom Poccum 12
deBpans 2018 r. Ne 49999).

3. [lpaBuna ycraHaBiIMBalOT TpeOOBaHHS K  HHKXCHEPHO-TEOJOTHUYECKOMY |
TUIPOre0IOTHYECKOMY HM3YUEHHUIO IPUPOJIHBIX M TEXHOI'€HHBIX MAaCCHUBOB TOpPHBIX IIOPO[,
croco0am M MeToJaM pacuéra mapaMeTpoB OLEHKH YCTOHYMBOCTH OOPTOB M YCTYIOB KaphepoB,
pa3pe3oB U OTKOCOB OTBAJIOB (Jajiee COOTBETCTBEHHO — OIIEHKA YCTOMYMBOCTH, YCTYIBI, OOpTa,
OTKOCHI), OpraHM3alli CUCTeM HaONIOJEHUH 3a HX YCTOMYMBOCTBIO, OMPENEISIIOT MEphl IO
MPEAYNPEKICHUIO OMNOJ3HEBBIX SIBJICHUM HAa BCEX CTagusAX MPOEKTHUPOBAHHUA, SKCILIyaTalluu,
PEKOHCTPYKIIMU U JTUKBUAAINH (KOHCEPBAIIMH) KaphepOB, pa3pe30B U OTBAJIOB.

4. TpeGoBaHust  SABIAIOTCA ~ OOA3aTENBHBIMH  JUIS  IOPUAMYECKUX — JIMI U
WMHAMBUAYAJIbHBIX HPEIIPUHUMATEIECH, OCYIIECTBISAIOIIMX BEIEHUE TOPHBIX paboT U (WUJIM)
pa3paboTKy MECTOPOKIEHUN IMOJIE3HBIX MCKOMAEMBIX OTKPBITBIM CIHOCOOOM Ha TEPPUTOPUU
Poccuiickoit ®@enepauyii 1 Ha HMHBIX TEPPUTOPUSAX, Had KoTopbiMu Poccuiickas dDepeparus
OCYLIECTBIISICT IOPUCAUKIIMIO B COOTBETCTBUHM C 3aKOHOJATENbCTBOM Poccuiickoit @exnepauuu u
HOpMaMU MEXIyHApOJIHOTO MpaBa (J1ajee - OpraHu3alum).

B IlpaBunax ucnosp3yroTcsi TEPMHUHBI M UX ompezeneHus, coryiacHo [lpunoxenuto 1 k
HactosuM [IpaBunam.

3. O6ocHOBaHNE MapaMeTPOB YCTOWYMBOCTH YCTYNOB, OOPTOB M OTKOCOB, a TaKXke
nepeyeHb Mep MO O00ECHEYEeHUI0 WX YCTOWYMBOCTH OIpENeNsIeTcss TEXHUYECKHUM MPOEKTOM
pa3paboOTKU MECTOPOXKJIEHUS IMOJIE3HBIX MCKOMAEMbIX U (WJIM) MHOM MPOEKTHOW JOKyMEHTaluen
Ha BBIIIOJHEHHE pPAa0OT, CBS3aHHBIX C IIOJIb30BAHWEM YYAaCTKOM HeNp (Jajnee — MpOEKTHas
JOKYMEHTAIUsl) COIJIaCOBAaHHOW M YTBEP)KIEHHOW B YCTAHOBJIEHHOM 3aKOHOJATENIbCTBOM
Poccuiickoit denepanuu nopsake.

6. ObocHOBaHME TapaMeTpOB YCTOWYMBOCTH YCTYNOB, OOPTOB U OTBAJIOB JOJKHBI
OCHOBBIBaTbCSl HAa PE3YJIbTaTaX WHKEHEPHO-TE€OJIOTHYECKOTO U TMAPOTr€OJIOTHYECKOT0 U3yUYEHUS
MacCHUBOB TOPHBIX TIIOpPOJl, MPHUPOAHBIX M TEXHOTEHHBIX 3alie)Kel MHHEpPaIbHOIO ChIPbS,
MOJIeXKAITUX OTPaboTKe.

N3yueHne MacCHBOB TOPHBIX NOPOJ JOJDKHO BECTHCh HAa CTAIHSAX T'EOJIOrOpPa3BENKH,
MPOEKTUPOBAHUS; IKCIUTyaTallUd MECTOPOXKACHHUS TIOJIE3HBIX UCKOMAEMBIX U (WJIH) ydacTKa HEJp,
0TBaJ000pa30BaHus, JIMKBUJAIMKU (KOHCEpBAIMM) TOPHBIX BBIPAOOTOK (nanee — OOBEKT(-bI)

BEJICHUS OTKPBITHIX TOPHBIX PadoT).



7. Opranuzanus, SKCIUTyaTUpYIOlasi OOBEKT BEACHHUS OTKPBITBIX TOPHBIX padoT,
JIOJKHA 00ECTICUHTH:

- IPOBEJICHNE BU3YAJIbHBIX HA0JIIOIEHUH 32 COCTOSIHUEM OOpPTOB, YCTYIIOB U OTKOCOB;

- HIHCTPYMEHTAJIbHBIX Ha0Jt01eHu# 3a geopmanusiMiu O60pTOB, YCTYIIOB U OTKOCOB;

- U3y4eHHUE TEOJIOTMYECKUX, MH)KEHEPHO-T€OJIOIHUECKUX, TUIPOreOIOrHUECKUX YCIOBHMA
MECTOPOXKACHHUSI, CTPYKTYPbl U YCIOBHIl 3ajeraHusi MOPOJHBIX CIOEB, MacCUBA TOPHBIX MOPOJ U
[IOpPOJI OCHOBaHUs OTBAJIOB;

- BBIABJICHHE 30H M YYaCTKOB BO3MOXKHOTO TIPOSIBICHHS pa3pylIaomux aedopmarnuii
O0opTOB, OOpPTOB, YCTYNOB M OTKOCOB M OpraHM3allMi0 Ha 3THUX Y4acTKaX CTalMOHAPHBIX
MHCTPYMEHTAJbHBIX HAOJI0ICHHIA;

- HW3Yy4YCHHE BBISBJICHHBIX HApYyUICHUH YCTOWYMBOCTH OOPTOB, YCTYNOB, OTKOCOB,
YCTAaHOBJICHHE XapakTepa HapylIeHWH, CTENeHH OMAaCHOCTH M TPUYMH BO3HUKHOBEHUS,
JIOKYMEHTUPOBAHUE HApYILIEHU;

- YKpeIieHue ociaabaeHHbIX 30H U yYaCTKOB;

- pa3paboTKy U BBINIOJIHEHHE (TIPOBEICHIE) TPOTUBOIS(HOPMAITHOHHBIX MEPOTIPUSITHIA;

- KOHTPOJb 3a COCTOSHUEM MPOTUBOACPOPMAIIMOHHBIX COOPYKEHUH M BBHIMOJHEHHEM
MEPOMPUITHIA, TPEIOTBPALIAIOIINX HAPYILIEHHUE YCTOMYUBOCTH OOPTOB, YCTYNOB, OTKOCOB;

- KOHTPOJIb 32 COOJII0ICHHEM POEKTHBIX apaMeTpPOB OOPTOB, YCTYIIOB, OTKOCOB;

- COXPaHHOCTb OOBEKTOB, PACIIOJIO)KEHHBIX Ha 36MHOI MOBEPXHOCTH B IPaHMIIAX T'OPHBIX
OTBOJIOB U Ha IPUJIETAIOLIUX K HUM TEPPUTOPUSIX;

- TMKBUAALMIO 00BbEKTA BEICHUS TOPHBIX paboT M0 UX 3aBEPIICHUIO.

8. B ciydae BbISIBIEHHSA B NpOIECCE JKCIUTyaTallMM, PEKOHCTPYKLUU, JTUKBHUIALUU
(KOHCepBallMM) Kapbepa; pa3pe3a, OTBajla OTKJIOHEHUH OT 3HaueHUil (QU3MKO-MEXaHWYECKHUX
XapaKTePUCTUK W/ MU CTPYKTYpPbl MaCCUBA FOPHBIX MOPOJ, MPUHATHIX MIPHU OLIEHKE YCTOMYUBOCTH
yCTYNoB, OOPTOB, OTKOCOB IpPH HPOEKTHPOBAHMH, IMOJIH30BATEEM HEIApP JOIKEH NPOBOIUTHCS
nepepacuér napaMeTpoB UX YCTOMYMBOCTH C Y4ETOM BHOBb MOJYYEHHBIX MCXOJHBIX JIaHHBIX C
NpUBJICUEHUEM IPOSKTHBIX W/WIIN CIIELUAIU3UPOBAHHBIX OpraHU3alui.

JlonycTUMBbIE OTKJIOHEHHMs OT HapaMeTpoB OOpPTOB, YCTYIOB, OTKOCOB, a TaKXke
JIOIyCTUMBIE 3HaYeHUs AedopMaliii 60pToB, YCTYIOB, OTKOCOB, ITOJI36MHBIX TOPHBIX BBIPAOOTOK
(pu HAMTUYMM) U PACIIONOKEHHBIX B 30HaX BPEIHOTO BIMSHUSA TOPHBIX Pa3pabOTOK OOBEKTOB Ha
3eMHOM IMOBEPXHOCTH (Jlajiee — TOPHBIE BBIPAOOTKH, OOBEKTHI) JOIHKHBI COACPIKATHCSA B MPOSKTHON
JIOKYMEHTaIUH.

9. Jnss 060CHOBaHUS IMapaMeTpOB YCTOMYMBOCTH OOPTOB, YCTYIOB, OTKOCOB IpH
OCYILIECTBJIEHUU TIOCIEAYIOUIMX O4Yepelel CTPOUTENBCTBA, PEKOHCTPYKLUU, TEXHHUUYECKOTO

MEPCBOOPYKCHUA B IMPOLCCCC IKCIUTyaTalluUu, JIMKBUAAHNU (KOHCCpBaHI/II/I) 00BEKTa BCACHUA
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TOPHBIX ~ pabOT  JOJDKHBI ~ YYUTBIBATBCS ~ PE3yIbTaThl  WHIKCHEPHO-TEOJOTHYECKOTO,
TUPOTEOIOTUYECKOTO U3YUCHHSI MAaCCHBA U MOHUTOPHHTA YCTOMYMBOCTH HA MPEIBIAYIINUX 3TArax
0TpabOTKH MECTOPOXKIEHHUS U paboT Mo OTBanooOpa3oBaHMIO. B cimydasx, koraa ¢akTHueckue
napamMeTpbsl YCTOWYMBOCTH OOPTOB, YCTYIIOB M OTKOCOB HE COOTBETCTBYIOT TIPOCKTHBIM U
NPEBBIMIAIOT JOMYCTHMBIC OTKJIOHEHHS, a TaKXKe JIOIyCTUMBbIC 3Ha4YeHUs nedopmaiuii 60pToB,
YCTYIIOB, OTKOCOB, TOPHBIX BBIPAOOTOK M OOBEKTOB B IPOCKTHYI JIOKYMEHTAIIMIO BHOCST
COOTBETCTBYIOIINE U3MEHEHUS (JIONIOTHEHMS) B YCTAHOBICHHOM TOPSIJIKE.

10. Ha oOwekrax BemeHusi ropHbix pabor Il kmacca omacHoctH u (WiM) TpHU
KOMOMHHPOBAHHON pa3paboTKe MECTOPOXKIEHUS, IMOJIb30BATEIeM HEAP JOJIKCH BBIMOTHITHCS
NPOTHO3 YCTOHYMBOCTH OOPTOB, YCTYIOB, OTKOCOB, PE3YyJbTAaThl KOTOPOTO YYHTBHIBAIOTCS TPU
NPUHATHH PEIICHHH O pa3padoTKe COOTBETCTBYIOIIUX KOMICHCHUPYIOUIMX MEPONPHUSITHH,
BKJIIOYaEMBIX B IUIAHBI Pa3BHTHsI TOPHBIX PA0OT HA MPEACTOSALIMHA KaJlCHIApHBIA roJ (MepHoI).
JIist BBITIOJTHEHMsSI MPOTHO3a YCTOMYHMBOCTU JIOMYCKAETCS TPUBIICYCHHUE CICIHATM3UPOBAHHON
OpraHu3aIHg.

11. B cayyasx, korma (akThmueckue OTKJIOHEHHUS TapaMeTpoB OOpPTOB, YCTYIIOB,
OTKOCOB, a TaKKe JOIYCTHUMbIC 3HA4YCHHUs JedopMmanuii OOpPTOB, YCTYNOB, OTKOCOB, TOPHBIX
BBIPAOOTOK U OOBEKTOB HE MPEBBIMIAIOT JOMYCTHUMbBIC 3HAUCHHS, YCTAHOBJICHHBIC MPOCKTHOMN

,I[OKYMGHTaHHeﬁ, IIPpOIrHo3 YCTOﬁqHBOCTH 60pTOB, YCTYIIOB, OTKOCOB OOITYCKACTCA HE ITPOBOAUTD.

Il ®AKTOPBI, BJIUSIOINNAE HA YCTOMYUBOCTH BOPTOB,
YCTYHOB KAPBEPOB; PA3PE30B U OTKOCOB OTBAJIOB

12.  dakrtopbl, oOmpenensoue  yCTOWYMBOCTb  OOPTOB,  YCTYNOB, OTKOCOB,
TIOJIPA3IENISIOTCS Ha IPUPOIHBIE M TOPHOTEXHIUUECKHE.

[Ipuponansie GpakTops:

— KJIMMaTH4YeCcKHe (TeMIieparypa BO3IyXa, KOJIWYECTBO aTMOC(EPHBIX OCATKOB, PEKUM
BETPOB, TEMIIEPATYPHBIA PEKUM MAaCCHBA TOPHBIX MTOPO);

— Ie0JIorO-CTPYKTYpHBIE  (TPEIIMHHO-pa3phIBHAs CTPYKTypa TNPHOOPTOBOTO MacCHBa
TOPHBIX MOPO/I, SJIEMEHTHI 3aJeTaHHus PYAHBIX TEJ W BMEMIAIONINX MOPOJ], MOIIHOCTH TUIACTOB U
PYAHBIX TeJl, TOPHO-T€OMETPUUYECKHE U MOP(OIOrHYECKHE XapaKTEPUCTHKH MECTOPOXKICHHS);

— WHXXCHEPHO-TEOJIOTHUeCKue  (meTporpaduyeckne  OCOOCHHOCTH M XapakTep
CTPYKTYPHBIX CBsI3€il TOpPHBIX HOPOJ], ONPENENAIONINI MepedeHb 3HAYMMBIX CBOMCTB MaccHBa
FOPOZ);

— TUJIPOTeOJIOTHYECKHE (HAIWYHE TMOBEPXHOCTHBIX BOJHBIX OOBEKTOB U BOJOHOCHBIX
TOPH30HTOB, OOBOTHEHHOCTH KOHTAKTOB M CTPYKTYPHBIX HApYIICHHIA);

I'opHoTexHnueckue (HakTopbl:



— CI0co0 BCKPBITHS KApPhEPHOTO IOJISL M CUCTEMa pa3paboTKH Kapbepa, pa3pesa;

— (opma xapbepa, pa3pesa B IIIAHE,

— ri1yOuHa Kapbepa, pa3pes3a, BbICOTa 0TBaJIA;

— rapaMeTpbl Kapbepa, pa3pe3a, oTBaja (YIJbl HAaKJIOHAa M BbICOTa YCTYIOB, OOpPTOB,
OTKOCOB, IIMPHHA O€PM U YaCTOTa UX PACIIONOXKEHUS);

— c1oco0 pa3pyllIeHuss MacCUBa F'OPHBIX MTOPOJ;

— HaJIM4YMe MOJI3eMHBIX TOPHBIX BBIPAOOTOK.

[Tpu KOMOMHUPOBAHHOH pa3pabOTKE MECTOPOKACHUIN K TOPHOTEXHUYECKUM (haKTOpam
JIOTIOJIHUTEIILHO OTHOCSTCS:

— IMOCIIEIOBATEILHOCTh M TOPSIIOK Pa3BUTHUSA OTKPBITHIX M MOA3EMHBIX TOPHBIX paboT Ha
MECTOPOKIACHUY;

— MapaMeTpbl OYUCTHBIX BHIPAOOTOK;

— c110co0 yrpaBiieHUs] TOPHBIM JIaBJICHUEM MPU MOA3EMHOI pa3paboTke;

— CKOPOCTb IOJBUTaHUsS 3a00€B M CKOPOCTh Pa3BUTHUS OTKPBITBIX U MOA3EMHBIX FOPHBIX
pabor;

— BO3/ICIICTBHE MacCOBBIX B3pPBIBOB B Kapbepe, pa3pe3e Ha MOJ3eMHbIE TOPHbIE BRIPAOOTKH
U BO3/IEMCTBHE MTO/I3EMHBIX B3PbIBOB Ha BHIPAOOTKHU Kaphepa, pa3pesa;

— U3MEHEeHHe (PU3UKO-MEXaHUYECKUX CBOWCTB MAacCHBa FOPHBIX MOPOJ] O] BO3AECHCTBUEM
OTKPBITBIX U MTOI3EMHBIX TOPHBIX PadOT MPH IKCILTyaTallul MECTOPOIKICHUS;

— CIBIKEHHE U JepopMalil TOPHBIX MOPOJ B 30HE BIIMSHHUSA OTKPBHITOM M MOJI3EMHOMN
pa3paboTok ¢ 0Opa3oBaHUEM Ha 3€MHOW MTOBEPXHOCTHU 30H TPEIINH, BOPOHOK U ITPOBAJIOB;

— HaJIM4YKMe BHYTPEHHET0 OTBaJla TOPHBIX MTOPOJ WU MOPOJHON MPUTPY3KH;

— HAapyLIEHHOCTh MaccuBa TOPHBIX OpoJ NI0JI36MHBIMU BbIpabOTKaMH,
HEe3aTaMIIOHMPOBAHHBIMU CKBAKMHAMH, HAJIMUME KapPCTOBBIX MOJOCTEN M IYCTOT, OTPAOOTaHHBIX
OUYHCTHBIX BBIPAOOTOK, HE3AMOIHEHHBIX UM HE MOJHOCTHIO 3aII0JTHEHHBIX 3aKIaIKOMI;

— PacTBOPUMOCTH IIOPOJ.

@akTopel B 3aBUCUMOCTHM OT T'OPHO-T€OJIOIMYECKHUX YCIOBHH IIOJIb30BAHUS HEIpaMH
OINPEACIAIOTCSA MPOEKTHON TOKYMEHTALMEN HA MOJIb30BAaHUE YYACTKOM HEAP U MOTYT YTOUHSTHCS
B IIPOLIECCE IKCILTyaTallUd MECTOPOKIACHUS (y4acTKa HEIP).

13. [Ipu oreHke yCTOWYMBOCTH OOPTOB M YCTYIOB KaphepoB, Pa3pe30B B MacCCHBaX
CKaJbHBIX M TOJYCKAJIbHBIX TOPHBIX IMOPOJ YUUTHIBAIOTCS PE3yNbTaThl HCCIIEIOBaHUI,
XapaKTEepU3YIOIINX JAHHBII MAcCUB, K KOTOPBIM OTHOCATCS:

— NMPOCTPAHCTBEHHAs] OPUEHTHPOBKA KPYMHBIX PA3pPhIBHBIX HApyIIEHUH Mexay coOoil u

MIOBEPXHOCTBIO Kapbepa, pa3pesa;



— T'YyCTOTa, NMPOTSXKEHHOCT U COCTOSHUE OCHOBHBIX CHUCTEM TPEIUMH, UX OPUEHTUPOBKA
OTHOCHTEJIBHO ITOBEPXHOCTU OTKOCOB OTBAJIOB;

— (puznueckue XxapakKTepUCTUKU TOPHBIX TOPOI;

— NPOYHOCTHBIC XaPAKTCPUCTUKHU I'OPHBIX ITOPOI;

— MPOYHOCTHBIE XaPaKTEPUCTUKNA KOHTAKTOB IOPOJ U IPYTUX IIOBEPXHOCTEHN OCIa0IeHUi;

— T JIY6I/IH3, 3aJICTraHus BOJOHOCHBIX TOpHU30HTOB u Hux THAPOANHAMHUYCCKUC
XapaKTEpUCTUKU;

— TUJPOAMHAMUYECKOE JaBJIEHHUE B IPUOTKOCHOM MAacCCHUBE;

— FUIPOCTaTUYECKOE IaBJICHHUE, YMEHbILIAIOIIEE CUITy TPEHHUS 110 BO3MOXKHOH MOBEPXHOCTH
CKOJIbJKEHUS;

— nedopMalvOHHbBIE XapaKTEPUCTHKH MacCHBa TOPHBIX MTOPO/T;

— TEMIIEpaTYPHbI PEXUM, HPOSBISIIONMIICS B HEMNPEPbIBHOM LHMKJIE OTTaWBaHUS-
3aMep3aHus TOPHBIX IIOPOI;

— MapamMeTpbl IPUPOTHOTO MO HAIPSKEHHUH.

14.  Ilpu oneHke ycTOHYMBOCTH OOPTOB M YCTYNOB KapbepoB, Pa3pe30B B MacCHBax
JMCIIEPCHBIX TOPHBIX IOPOJ YYUTBIBAIOTCA pe3yJbTaThl HCCIEIOBAaHMN, XapaKTepU3YIOILUE
JTAHHBII MaccHB, K KOTOPBIM OTHOCSITCSL:

- Ha6YXaHI/I€, CHMIKCHUEC IIPOYHOCTH W PA3BUTHUC JIOKAJIBbHbBIX ,He(l)OpMaI_[I/Iﬁ YCTYIIOB U HUX

TpYIIL,

— pasBuTHe MnpoueccoB cyhdo3un, pacTBOpPEeHUs, BEIBETPUBAHNUS;

—BOJIOHACHIIIIEHHOCTh TIOPOJI, HaJIW4Yhe BOJOCOOPHBIX IUIOHIaed C 3aTpyqHEHHOU
pasrpy3Kou;

— KOJIMYECTBO aTMOC(HEPHBIX OCAIKOB, XapakTep JOXKACH, MOITHOCTh CHETOBOTO MOKPOBA
Y TIPOJIOJKUTEILHOCTD €0 TasHUS;

— TeMIIEpaTYpPHBIH PEXUM palioHa, TTyOWHA CE30HHOTO MPOMEp3aHUs W OTTauBaHUS
IOpOJ;

— TPaHyJIOMETPUYECKUN U MUHEPAIbHBIN COCTaB;

— YHCIIO TUTACTUYHOCTH U TIOKA3aTelNb TEKYUYECTH (JJIs1 TIIMHUCTBIX TIOPOJ);

— €CTECTBEHHAs BJIAYKHOCTb;

— OTHOCHUTENbHAS Aehopmariis HaOyxaHus 0€3 Harpy3Ku (U1l TIIMHUCTBIX TTOPO.);

— OTHOCHUTENbHAs nedopMalus MPocagoYHOCTH (7S TIMHUCTHIX MTOPO);

— K03()PUIMEHTH MOPUCTOCTH U BOAOHACHIIIEHUS (s KPYMHOOOJIOMOYHBIX TPYHTOB U
MIECKOB);

— OTHOCHUTEJIBFHOE COJEPKaHNE OPTaHMUECKOTO BEIIECTBA;
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— KOMIIPECCUOHHBIE CBOMCTBA IIOPOL;

— TEMIIEPATYPHO-IIPOYHOCTHBIE CBOMCTBA TOPHBIX IOPOJ M KOHTAaKTOB, KPUOTECHHAs
CTPYKTYpa, JIbIUCTOCTb.

15.  Pacuér ycrtoWumBOCTH OOPTOB, YCTYNOB, OTKOCOB HPOBOAUTCS Ha CTaAHH
NPOCKTHPOBaHUS TU(PGEPEHIIMPOBAHHO IO KJIACCaM MAaCCHBOB TOPHBIX MOPOJ, KOTOPBIMH
ABJISIFOTCA

— NPUPOJHBIE CKAJbHBIE IOPOABI — TOpPHBIE MOPOABI (CKaJbHBIEC, IOJYCKAJIbHBIE) C
KECTKUMU CTPYKTYPHBIMH CBSI3SIMU;

—JIUCIIEPCHBIE TOPOJBI — TOPHBIE MOPOABl C (HU3MUYECKUMH, (PHUIUKO-XUMUYECKHUMU H
MEXaHUYECKUMH CTPYKTYPHBIMHU CBS35IMU, KOTOPBIE MOJAPA3IAEISIOTCA HA CBA3HBIE U HECBS3HbBIC
(TexHOTEeHHBIE 00pPa30BaHUs OTHOCATCA K JUCHIEPCHBIM MTOPOIAM);

—MéEp3iee NopoAbl — CKaJIbHbIE U IUCIIEPCHBIE TOPHBIE MOPObI C HATUYMEM KPUOTECHHBIX

CBS3EN.

11l TPEBOBAHUSA K UH)KEHEPHO-I'EOJIOI'HYECKOMY U3YYEHUIO
U PANOHUPOBAHUIO MACCHUBA I'OPHBIX ITOPO/J

16.  IlporpaMMa MH)KEHEPHO-T€OJIOTHYECKUX pabOT pa3pabaTbiBaeTCs U BBIIOJIHIETCS
[10JIb30BATEJIEM HEJIp HAa OCHOBAaHUM aHAJIM3a (PaKTOPOB, ONPEAEIAIOUINX YCTOMYUBOCTH OOpPTOB,
YCTYIIOB, OTKOCOB Ha MECTOPOKIACHUH.

O0BeM M METOJMKA MHKEHEPHO-TEOJIOTHIECKUX paboT OMpeAesstoTCs B 3aBUCHMOCTH OT
CTENIEHW CJIO)KHOCTH TEOJIOTMUECKOTO CTPOEHUS MECTOPOKIACHHS W CTaAMM €ro OCBOEHUS
(ITpunoxenue 2).

17.  CoctaB paboT MO HHKEHEPHO-TEOJIOTMYECKOMY U3YUYEHHUIO JOJKEH BKIIIOYATh:

— I CKaJbHBIX M TIOJTYCKAJbHBIX MAacCCHUBOB. H3Y4YEHHME OPHEHTUPOBKH, TIyCTOTHI,
IPOTSKEHHOCTH, IIEPOXOBATOCTH MOBEPXHOCTEM TPEIIMH OCHOBHBIX CHCTEM M HAJIWYUSA B HUX
3aMoJIHUTENS, ONpeaesieHne (U3NYECKUX, MPOYHOCTHBIX U Je(OPMALMOHHBIX XapaKTEPUCTUK
TOPHBIX MOPOJ U KOHTAKTOB;

— JII MacCUBOB JIMCHEPCHBIX MOPOJI: U3y4YEHHE I'PAHYIOMETPUUYECKOTO U MHHEPAIBbHOIO
COCTaBa, €CTECTBEHHOW BJIAYXHOCTU U MOPHUCTOCTH, OINpPEAETICHUE CIEIUICHHUS, yIila BHYTPEHHETO
TPEHMSI, YMCIIA TUIACTUYHOCTH U IT0KA3aTeNeH TEKYy4eCTH, KOMIPECCUOHHBIX CBOMCTB MOPOJ;

— s MEP3NBIX AMCIEPCHBIX MOPOJ: H3yYEHHE TEMIEPaTypHO-TIPOYHOCTHBIX CBOMCTB,
KPUOTE€HHOW CTPYKTYPBI, JIbJUCTOCTH, IPOCAJOUYHOCTH.

18.  MHXEHEpHO-T€0JIOTNYECKOE U3YUEHHE CKAJIbHBIX MAaCCHBOB B MPUKOHTYPHOU 30HE

OOpPTOB KapbepOB U Pa3pe30B MOKHO BKIIOYATH:
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— YCTQHOBJIGHHE MECTOIOJIOKEHUSI W OPUCHTUPOBKU IOBEPXHOCTEH  OCIAOICHHUS
OTHOCUTEJIBHO YCTYIIOB C OIIPEEICHUEM HEPAPXUUECKUX YPOBHEH;

— ONpeZeTeHUE IapaMeTpoB IOBEPXHOCTEH OCIIA0JCHMs KaXkJIO0ro YPOBHS HEpapXuu,
BKJIIOYAsl TyCTOTY, NPOTSKEHHOCTh M IIMPHHY PACKPBITUS TPELIMH, W3MEHYHMBOCTH 3JIEMEHTOB
3aJIeraHusl, HIEpOX0BAaTOCTh, @ TAK)KE CBOMCTBA 3allOJIHUTENS TPELLUH,;

— OIpeAeNeHHe MNPOYHOCTHBIX M Je(OpMAlMOHHBIX  XapaKTePUCTHUK  MAacCuBa,
CTPYKTYPHBIX OJIOKOB TOPHBIX TMOpPOJ M 30H, MPHUMBIKAIOMIKUX K KPYIHBIM pPa3pbIBHBIM
I€0JOTMYECKUM HapyLICHUSM.

19. [[lupyHa NOPUKOHTYPHOM 30HBI, B IMpeaeiaax KOTOPOM JOJKHO BBINOJHATHCA
MH)KEHEPHO-T'€0JIOTMYECKOe M3YyYEHHE MAcCHBa, OIPAaHUUYMBACTCS I'€OMETPUUYECKUMHU pa3MepaMu
IPU3MBbl BO3MOXHOI'O OOpYLIEHUS M OIpEAesieTcss B 3aBUCHUMOCTH OT KOHCTPYKTHBHBIX
apaMeTpoB MPOEKTUPYEMOI0 Kapbepa, pa3pesa.

20.  Tlo mepe yriyOku kKapbepa, paspesa, HE peke IBYX pa3 B roj HEOOXOIUMO BECTU
KapTHUPOBAaHUE MacCUBa C HAHECEHUEM BBIABICHHBIX CTPYKTYPHBIX 3JEMEHTOB Ha TOpPHO-
rpadu4ecKyro JOKyMEHTAIHIO.

VY4acTKu MojBEp)KEHHbIE JeQOopMaLusiM HAaHOCATCS (OKOHTYPHUBAIOTCS) B TEUCHHE CYTOK
1ocje X oOHapyKeHUsI.

21.  Ilo pe3ynpraTaM HH)XEHEPHO-T'€OJIOIMYECKOI0 M3Y4YEHHsS MacCHBa TOPHBIX MOPOJ
it oowvekToB Il kacca omacHOCTH M MPH KOMOMHHPOBAHHOM CIIOCOOE BEICHHS TOPHBIX PadOT
COCTaBJIIETCS] TEOMEXaHNYECKask MOJIENIb MECTOPOKICHHUS (YdacTKa HeJlp), B KOTOPOM OTpakaeTcst:

— neTporpaguueckuii 1 MUHEpaIbHbIA COCTaB MAaCCUBA TOPHBIX MTOPOJ;

— OCHOBHBIE U BTOPOCTENIEHHBIE CTPYKTYpbI (pa3joMbl, HAIJIACTOBAHME, CKJIAA4aTOCTb,
CUCTEMBI TPELINH);

— MPOYHOCTh MOPOJA B 00paslie, CONMPOTUBIEHUE CIABUTY IO MOBEPXHOCTAM OCabieHus,
IIPOYHOCTH MaccHUBa MOPOJ;

— TUJPOTEOJIOTMUECKHE 3JIEMEHThI, THAPABINYECKasi IPOBOAUMOCTh, PEXKUMBI IIEPETOKOB,
YPOBHU IOJ3EMHBIX BOJ, PACIIPEAEIECHUE IOPOBOTO AABJICHUS;

— CEMCMUYHOCTh TEPPUTOPUH;

— CYIIECTBYIOILIUE ITOPHbIE BHIPAOOTKU U MYCTOTHI.

22.  Bupa reomexaHuyeckod MoOJenu (IBYX- MIM TpEXMepHas) U TUN (IudpoBas U/UiH
Ha OyMaXXHBIX HOCHUTENSIX) ONpeAessieTcs dKCIUTyaTupylomei oprannsanueit. [lo mepe pazButus
TOpPHBIX padOT, HO HE pexe OJHOr0 pa3a B IoJl, T€OMEXaHWYeCKas MOJEIb MECTOPOXKIECHHUS
JIOJIKHA YTOYHSTHCSI HA OCHOBE MHKEHEPHO-T€0JIOTHYECKOT0 U3YUEHHS] MaCCHBA FTOPHBIX MOPO/I.

23. B mpouecce »skcrutyaraluM  MECTOPOKICHHST MO pe3yjibTaTaM HHKEHEPHO-
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re0JIOTMYECKOr0 HW3Y4Y€HUsT MacCHMBa TOPHBIX IOPOJ JIONYCKAeTCs BHECEHHWE W3MEHEHHH B
IPOEKTHYIO TOKYMEHTAIIMIO ¢ KOPPEKTUPOBKOH MapaMeTpoB OOPTOB, YCTYIOB, OTKOCOB.

24.  WHXEHEpPHO-Te0JOrM4ecKOe M3yUYEHHUE BBINOIHAETCS HEAPOINOIb30BATENIEM WIIU
CIEINAIM3UPOBAHHON OpraHUu3alHeH.

25. Jns oOBEKTOB BENEHMS OTKPBITHIX TOpHBIX padoTr Il kilacca omacHOCTH W TpH
KOMOMHHMpPOBAaHHONW  pa3pabOTKe MECTOPOXKACHHII B Ipenenax MNpuOOPTOBOIO  MaccuBa
BBITOJIHAETCSI WHXEHEPHO-T€0JIOTHYECKOE M TUAPOTE0JIOTMUECKOE PallOHMPOBAaHME MAacCHBOB
TOpHBIX TMOpoA (Hajmee — MHXXEHEPHO-TEOJIOrMYEeCKOe pallOHMPOBAHME), KOTOPOE JOJDKHO
COJIEp)KaTh: OINpEAEICHUE TPaHUL] OJHOPOJIHBIX YYacCTKOB HEIp, MOJEIb BEPOATHOIO
nedopMUPOBaHUS, METOJIbl pacyéra YCTOWYMBOCTH OOpPTOB M YCTYIOB KapbepoB, pa3pe30B,
CIOCOObI YIIPaBICHUS UX YCTOWYUBOCTHIO.

WNHXeHepHO-Te0IOTMYeCKOe  PallOHUPOBAHUE  JOJDKHO  BBIIOJHATHCS — CHELUATbHOU
IpYNION 10 HAOIIOAEHHUIO 38 YCTOMYMBOCTBIO UJTU CIIELIMATIU3UPOBAHHOMN OpraHu3alyen.

26.  OcCHOBON HWHXEHEPHO-T€OJOTUYECKOrO0 PpAHOHUPOBAHUS SBISIOTCS MaTepUabl
I€0JIOTUYECKOTO0 M MHKEHEPHO-IEOJIOTUYECKOr0 M3YUEHHUsT MECTOpOXKJIEHUs (ydacTka HeAp) Ha

BCCX CTaauAX €ro OCBOCHHA.

IV TPEBOBAHUSA K THJAPOT'EOJIOTHYECKOMY U3YUYEHUIO
MACCHUBA T'OPHBIX ITIOPO /1

27.  W3ydeHue TIHAPOreOJOTMYECKUX YCIOBUM (THIPOTreO]OrMuecKoe HU3y4eHHUe)
MaccuBa TOPHBIX IIOPOJ MECTOPOXKIEHUSA JIOJDKHO OCYILECTBIATBCS IO  CIELHUAIbHBIM
nporpaMMaM  (perjiamMeHTaM) COBMECTUMBIM C IporpamMmmamMu paboT 1O M3Y4YEHHIO €ro
uH)XeHepHo-reonornyeckux ycnoBuil (Ilpunoxenune 3) Ilporpamma ruapOreosorn4eckoro
U3y4eHHUs pa3palaThIBacTCA W BBINOJIHIETCS MOJIb30BATEIEM HEAp U (WJIK) CrielnuaIu3upOBaHHON
OpraHM3alueil Ha BceX CTausiX OCBOCHUSI MECTOPOKICHHUSI.

I'maporeonoruyeckoe n3yuyeHNue MECTOPOXKIECHUS (yyacTKa Hep) JOIDKHO BKIIIOYATh:

— OLEHKY U TUMH3ALUI0 TUAPOTEOIOTUYECKUX YCIOBUI ydacTKa Hep, MpeJoCTaBIeHHOIO
B NI0JIb30BaHUE U (WJIN) TUIOIIAJIeH 3ajeraHusl MOJIE3HBIX HCKOIIAaeMbIX ;

— CXEMaTH3alUI0 yCIOBUM (QUIbTpallMM MOJA3EMHBIX BOJ K OFKPbiFbiM T'OPHBIM
BbIpa0OTKaM U BOJIOTIPUEMHBIM CUCTEMaM OCYIICHHS;

— OLIEHKY U MPOTHO3 TEXHOTEHHOTO PEKMMa MOA3EMHBIX BOJ, OOLINX MPUTOKOB B TOPHbBIE
BBIPAaOOTKH U pacipe/iesieHHe yeIbHBIX BOJOIIPUTOKOB MO0 OOPTaM KapbepoB, pa3pe3os;

— OLEHKY M IMpPOTHO3 HW3MEHEHHUs BEJIWYMHBl U YPOBHSA TUIPABINYECKHUX HANOpPOB B
IpUOOPTOBBIX MACCHBAX C YCTAHOBJIEHUEM BEIMYUHBI BOJOIIPUTOKOB B FOPHbIE BHIPAOOTKHY;

—OLCHKY BJIUAHUA MOBEPXHOCTHBIX U IMOA3EMHBIX BOJ HA YCTOI\/'I'-II/IBOCTI) 60pTOB, YCTYIOB,
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OTKOCOB,

— OLIGHKY BJIMSHUS M3MEHEHHS T'MIPOTCOJIOTHYECKHX YCIOBHH B Ipolecce OTpabOTKH
MECTOPOKICHUS Ha OXpaHsIeMble IPUPOIHBIC U TEXHOTCHHbIE O0OBEKTHI.

[Io pesynprataM MNPOBEAEHHOTO THAPOTCOJIOTUYECKOTO M3Y4YEHUS JOJDKHBI  OBITH
pa3paboOTaHBbI:

—MEepOoIpUATHs 10 00phOE C MOA3EMHBIMUA U MOBEPXHOCTHBIMH BOJAMH, BIHMSIOIIUMH Ha
YCTOHYHMBOCTH OOPTOB, YCTYIOB, OTKOCOB;

—CII0COOBI OCYIICHUS MECTOPOXKICHHSI (ydacTKa HEeIp).

28. B xoje ruaporeosOrH4ecKoro M3y4eHUs MacCHBa TOPHBIX IOPOJ JOJDKHBI OBITH
BBITIOJTHEHBI:

— OMNBITHO-(QWIBTPAIMOHHBIE HCCIIEAOBaHUS (OTKAuKW, HAIMBBI, HarHeTaHWe, OIBITHO-
9KCIUTYyaTallMOHHOE BOJOIIOHIKEHUE);

— peXXHMHBIC HAOIIOACHUS 3a HAlopaMH IOA3EMHBIX BOJ B CKBaXKHHAX MPUOOPTOBBIX
MAacCCHBOB, a TaK)K€ Ha CKBa)XMHAX PErHOHAIBHOH HaOMI0JaTenbHOU ceTH (MpU UX HAJIMYHMHU) Ha
CTaJIUM KCIUTyaTallii, KOHCEPBAIMH U JIMKBHIAIIMUA KapbepOB, Pa3pe30B;

— CTallMOHApHBIC HAOJIOICHHS 33 BOJAOIPUTOKAMH;

— aHanu3 9 (PEKTUBHOCTH CUCTEM JpeHaXka.

29.  Pemenune 0 HEOOXOAMMOCTH JOMOJHEHHS MPSIMBIX OIBITHO-(HIBTPATHOHHBIX
UCCIIC/IOBAaHUI KOCBEHHBIMH METOJNAaMH (PE3UCTUBUMETPHS, PACXOJOMETPHs, TEPMOMETpHs)
NPUHUMAET OpPTaHU3aIs, BEAYIIasi THIPOTEOJIOTHIECKOE N3YIeHUE MAaCCHBA.

30. Ha MecTOpoXIeHHMsSX, CJOXEHHbIX OOBOJHEHHBIMH  ME€CYAHO-TIIMHUCTBIMU
OTJIOKEHUSAMH, HAOIIOIEHUS 32 YPOBHEBBIM PEXHMOM IOJ3EMHBIX BOJ JOJKHBI IPOBOIUTHCS C
OJTHOBPEMEHHOM (pukcarmeil GuiIbTpalMoHHBIX AedopMalnii, BOSHUKAIOIUX B MACCUBE TOPHBIX
opoJ, TOJ JACHCTBHEM (PHUIBTPAIIMOHHOTO TOTOKAa. [IpM JOKYMEHTHPOBAaHHWH BBISBICHHBIX
negopmanuii PUKCHPYIOTCS JINTOJIOTHUECKUI COCTaB, BIAYKHOCTh U TIOPHCTOCTH TIOPOJI.

31.  Ha MecTOpOXIeHHsX, CIOXKEHHBIX MOJYCKaJIbHBIMU M CKaJbHBIMU HOPOJAMH, HE
CKJIOHHBIMH K HaOyXaHMIO, pa3MOKAaHUIO H3-32 BIMSHUS MOJ3EMHBIX U aTMOC(HEPHBIX BOJ U
OCaJIKOB, HapsAdy C HaONIOJEHUSMHM 332 YpPOBHEBBIM PEXKHMOM IOJ3EMHBIX BOJ IMPOBOAUTCS
THIIpOTeoJIOTHYECKass ChEMKa OOpTOB Kapbepa, paspe3a ¢ (uKcamumeil OTMETOK BBIXOJA
MOJI3EMHBIX BOJI Ha MOBEPXHOCTH YCTYNOB. B 3MMHUI mepro onpeaesstoTcs pa3Mepsl Halle/IeH,
00pa3yrommxcs 3a C4ET BEICAYMBAHUS TIOJJ3EMHBIX BOJI Ha OOpPTax M B MOJIOIIBE Kapbepa, pa3pesa.

32.  HaOmromeHus 3a ypoBHSMH (HarmopaMu) MOI3EMHBIX BOJ JOJDKHBI BBIOJIHATHCS
CHHXPOHHO C 3aMepaMH BOJIONIPUTOKOB B TOpPHBbIE BBIPAOOTKH, 1€OMTOB BOA03a00POB, YpOBHEM

MOBCPXHOCTHBIX BOJOEMOB M BOJJOTOKOB.
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33. [Iporpamma HaOmOIEHWI W MapaMeTphl HAOIIOAATEIBHOW CETH 3a yYPOBHEBBIM
PEKUMOM TMOA3EMHBIX BOJ| Ha MOJIAX 3KCIUTYaTUPYEMBIX KapbepoB, pa3pe30B M IpHIIETarolei
TEPPUTOPUU B 30HE BIHAHMUS TOPHBIX pabOT ONpPENENSIOTCS OpraHu3anuei, Bexylei
TUAPOTEOJIOTUYECKOE U3YUEHHE MAaCCUBA.

34. I'nyOmHa HaOMIONaTENbHBIX CKBAKUH OIpeNessieTcsl ¢ YYETOM Te0JIOTMYecKOro
CTpOoeHHUs MpHOOPTOBOTO MaccHhBa, MPOEKTHOM M JOCTUTHYTOW TJIyOMHBI Kapbepa, paspesa.
CKBaXWHBI, BKJIIOYAsh CKBAXMHBI PETHOHAIBHOM HAOMIOATENbHON ceTH (IIpU WX HAIWYHHN),
JIOJDKHBI OBITH 000pYZOBaHBI pa3feibHO HAa BCE OCHOBHBIE BOJOHOCHBIE IUIACTHI (TOPU30HTHI) B
npezenax npudOpPTOBOr0 MacCHBA.

35. Pe3ynpTaThl THUApPOreOIOTMYECKUX HCCIEJOBAaHUMN: IOJOKEHUE IOBEPXHOCTEN
JENpPeccuu, pacrpesielieHne HarmopoB B MPUOOPTOBOM MAacCHUBE — JOJIKHBI OBITh HCIIOJIb30BAHbI
pu pacuérax YyCTOWYMBOCTU YCTYIOB, CIOKEHHBIX AUCIIEPCHBIMU IOPOJIaMH, U OOPTOB Kapbepos,
pa3pe30B U OTKOCOB OTBAJIOB.

36.  Ilo pe3ynbraraM rufporeoIornyecKoro NCCiel0BaHus He peXXe OJJHOro pas3a B roj
BBIMIOJIHAETCSI MPOTHO3 BOJAOIPHUTOKOB, IIOJOXKEHUS IOBEPXHOCTEH jernpeccuu. MeToabl
TUAPOTEOJIOTUYECKOT0 MPOTHO3a OMpeeNsieT OpraHu3allvs, Beayllas THIPOreoJIOorHuecKoe
U3y4eHHE MacCHBa.

37.  1lporHo3 BOAONPHUTOKOB B TOPHbIE BBIPAOOTKM W CTENEHb BIUSHUS Ha
YCTOMYMBOCTh OOpPTOB, YCTYNOB, OTKOCOB pa0OT MO BOJONOHMKEHUIO OIPEIEISIFOTCS

FGO(bI/IJII/ITpaIII/IOHHBIMI/I paC‘IéTaMI/I IIpH SKCILTyaTaluu MCCTOPOKIACHUS.

V TPEBOBAHUS K PACUETY YCTOMUYUBOCTHU BEOPTOB U YCTYIIOB
KAPBEPOB, PAZPE30B U OTKOCOB OTBAJIOB

38.  VYcroiumBOCTH OOpPTOB, YCTYNOB, OTKOCOB OIIEHMBAaeTCs 1O Haubosee
HaHpH)KéHHOﬁ IMOBCPXHOCTU CKOJIBXKCHUA B 3aBUCUMOCTH OT BO3MOXHBIX BHUIOB H q)OpM
nedhopMUPOBaHUS YUaCTKOB MaccuBa ropHbix noposa (Ilpunoxenue 4).

Haubonee nanpskx€HHasi TOBEPXHOCTh OOPTOB, YCTYIOB, OTKOCOB JIOJIKHA ONPEAETSATHCS B
OTHOIIEHUH DPAacCMaTpPUBAEMON KOHCTPYKIHMH (TOPHOW BBIPAOOTKHM): YCTYI; TPYIINa YCTYIOB;
0O0pT; OTKOC; SIpYC.

39. OrneHka ycTOMYMBOCTH OOPTOB, YCTYIOB, OTKOCOB, OINPEACIICHHE WX MapaMeTpoB
MPOU3BOIUTCS C Y4€TOM TPHUPOJHBIX W TOPHOTEXHHYECKUX (PAKTOPOB Ha OCHOBE
JIETEPMUHUPOBAHHOTO U (MJIH) BEPOATHOCTHOTO TIOJIXOJI0B METO/IaMU:

— MPEeeNTbHOTO PaBHOBECHS;

— YHUCJICHHOTO MOACIUPOBAHUA HaprDKéHHO-}Ie(i)OpMI/IPOBaHHOFO COCTOsIHUA MacCuBa

TOPHBIX MTOPOT;
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— BapHAllMOHHBIM.

PacuérHble cxembl, MeTOIbl pacuéTa M MEpeYeHb HCXOJIHBIX JaHHBIX ONPEAEISIOTCS
IIPOCKTHOM JTOKYMEHTALUEH.

40. Ilpu JEeTEpMUHUPOBAHHOM IIOAXOJE KPUTEPUEM  YCTOWYMBOCTU  SIBIISETCS
K03 UIMEHT 3amaca yCTOWYMBOCTH, KOTOPBIA TOJDKEH OBITh HE MEHBIIE HOPMAaTHBHOTO
(ITpunoxxenue 5). Ilpy BEpOATHOCTHOM MOJAXOAE KpPUTEPUEM YCTOHYMBOCTHU  SBISAETCA
K03 QULMEHT 3amaca yCTOMYMBOCTM W JOINyCTUMAas BEPOSTHOCTb pa3BUTUA JepOopMalui,
KOTOPbIE OINpENeNAoTCd IMNPOEKTHOM JOKyMEHTalued ¢ y4éToM pa3MeLIeHHUs SJIEMEHTOB
UHPPACTPYKTYPHI 00BEKTA MOIb30BAHUS HEPAaMH (BECHHUS TOPHBIX padoT).

41.  Ilpu omeHKe YCTOHYMBOCTH OTBAJIOB JIOJKEH BBINOIHATHCS KOMIUIEKC PadOT Mo
000CHOBaHHIO TapamMeTpoB OTBajoB. IIpu skcmyartanuu OTBajJOB BEAETCA KOHTPOJIb HX
COCTOSIHUS, a HpPU NPEBBILICHUH KPUTEPHEB O€30MaCHOCTH, YCTAHOBJIEHHBIX IPOEKTHOMN
JOKYMEHTalue, pa3pabaThlBalOTCd MEpPONPUATHS 10 YIPABICHHUIO YCTOHYHMBOCTBIO OTKOCOB
(ITpunoxxenue 6).

42. OneHka YCTOMYMBOCTM OOpPTOB U  YCTYNOB KapbepoB, pa3pe3oB Ipu
KOMOMHMpPOBAaHHOW  pa3pabOTKE  MECTOPOXKACHUM  JOJKHA  BBIIOJHATBCA C  Y4ETOM
MOCJIEIOBATEIBHOCTH Pa3BUTHSI OTKPBITHIX M MOA3EMHBIX TOPHBIX paboT, XapakTepa CABMKEHUS U
CHocOo0OB YIPAaBICHHUS COCTOSTHUEM MAacCHBa TOPHBIX HOPOJ,, KOHCTPYKTHBHBIX IapaMeTpoB
CHUCTEM OTKpBITOH M MOJ3eMHON pa3pabOTOK, TEXHOJIOTUH BeJIeHHs OYpOB3pBIBHBIX padbOT
(ITpunoxxenue 7).

43. B oTHoueHuU 00BEKTOB BEAEHUS OTKPHITHIX TOpHBIX padoT Il kiacca omacHocTH U
Ipy KOMOMHUPOBAHHOM pa3paboTKe MECTOPOXKACHUN pacuéThl YCTOMYMBOCTH OOPTOB U YCTYIOB
KapbePOB, Pa3pe30B JIOJDKHBI BBIMOIHATHCS Pa3[eNIbHO [UISl BBIACICHHBIX HA 3Talle MHKEHEPHO-
Te0JIOTUYECKOr0 PallOHUPOBAHMSI MECTOPOXKJIEHUS YJaCTKOB MacCHBa TOPHBIX MOPOA C Y4ETOM
OPUEHTHUPOBKU NPOTSHKEHHBIX MOBEPXHOCTEN 0CIa0IeH!sI OTHOCUTEIBHO YCTYIOB U OOPTOB.

44.  BnusHue 3eMJIETPACEHUN Ha YCTOMYMBOCTH OOPTOB M YCTYIOB KaphepoB, pa3pe3oB
M OTKOCOB OTBAJIOB YYMTHIBAETCS TOJIBKO B CEMCMUYECKH aKTHUBHBIX paiioHax (7 u OoJiee 6ayioB
no tmkane MSK-64). JIns ckaldbHBIX MAacCMBOB W MAaCCHBOB JUCIEPCHBIX MOPOJI CO CTEMEHBIO
BoJloHackIeHus MeHee 0,9 uimn koagduurentom unstparnuu 6osee 100 M/cyT gomyckaercst He
YUUTBIBATh BIMSHUE 3eMJICTPSICEHUN.

45.  Pacuér ycroilumBocTH OOPTOB, YCTYIOB, OTKOCOB, CJIOXXEHHBIX OOBOJHEHHBIMU
JUCHEPCHBIMM  CBSI3HBIMH ~ TOpOJIaMH,  JOJDKEH  MPOM3BOAUTHCA  C  INPHUBJICUECHUEM
CHeUaIn3UPOBAaHHON OpraHHU3aIiH.

46. IIpu pacuy€re yYCTOWYMBOCTHM YCTYNOB Kapbe€poB M PpPa3pe3oB, CIOKEHHBIX

MMOJIyCKaJIbHBIMU W JUCHCPCHBIMH IOPOJaMH, W OTBAJIOB, (I)OpMI/IpyeMLIX U3 TIUMHHUCTBIX HIIA
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HOJYCKaIbHBIX NMOPOA U (WJIM) U3 CMECH TJIMHHUCTBIX M CKAJIBHBIX MOPOJ, JOJIKHO YYUTHIBATHCS
BIMSIHAE HAarpy30K OT CTalMOHApHO pPa3MEIIEHHOTO TOPHOTPAHCIOPTHOTO OO0OPYIOBaHUS
(ITpunoxenue 4).

47.  Jlng yCTYNOB, CIIOKEHHBIX OOBOJHEHHBIMU IUCIIEPCHBIMM HOPOJAMHM, JOJIKHBI
BBINOJIHATBCSL  OLIGHKA  BO3MOXKHOCTH — MPOSIBICHHMsST  (QUIBTPALIMOHHBIX  JedopMaluid U
peaycMaTpuBaThCs MEPONPUATHS 10 YIIPABICHUIO UX YCTOWYMBOCTBIO.

48.  OueHka (U3NKO-MEXAaHUYECKUX CBOWCTB MacCMBa TOPHBIX MOPOJ JOJDKHA
NPOU3BOIUTHCS 10 pe3yJbTaTaM JaOOpaTOPHBIX W/MIM TIOJNEBBIX HCHBITAHUA W U3YyYCHHS
CTPYKTYpbl MaccuBa ropHsix nopof (Ilpunoxenue 8).

IIpouHocTHBIE CcBOMicTBa MOpOX OTBaja JOJDKHBI ONpEAETATbcd € Y4ETOM  HX
I'PaHyJIOMETPUYECKOI0 COCTABA.

Ha skcrmyaTupyeMbIX MECTOPOXKICHHUSIX OLIEHKa (PU3HKO-MEXaHMUECKUX CBOMCTB MaccHBa
TOPHBIX IOPOJ] YTOYHSAETCS 10 (haKTaM MPOU30MIEANIHNX 1e(hOpMAIIHIA.

49. Ha »rame mnpoekTHpoBaHHS OOBEKTa TPU OTCYTCTBMH WHGPOPMALHUU IO
NPOYHOCTHBIM U J1e(OPMAIIMOHHBIM CBOMCTBaM MacCHMBa TOPHBIX IOPOJ U TIOBEPXHOCTSIM
ocialieHnit JOMyCKaeTcsl UCIOIb30BaTh CIPAaBOYHBIE MATepHalbl U Pe3yabTaThl MCCIEIOBAHUH,
IPOBEIEHHBIX HA MECTOPOXKACHUAX (YUaCTKaX HEAP) CXOKHX IO YCIOBUAM 3aJIeraHusl.

50. B xoxe mpoeKTHpOBaHUS JUIsl KOHKPETHOrO KOHTypa OOpTOB Kapbepa, pa3pe3a U
OTBaJIa BHIIOJHAIOTCS TIOBEPOYHBIE PACYETHI YCTOHYUBOCTH.

51.  BriusHHMe KamuTaTbHBIX MMOJ3EMHBIX TOPHBIX BHIPAOOTOK Ha PacdéT yCTOWYHBOCTH
YCTYIOB ¥ OOPTOB KapbepoB U pa3pe30B HE YUUTHIBAETCS.

52. B wmensx mnpuMmeHeHus (ampoOanuu) TEXHUYECKHX CpPEACTB W (MIM) HOBBIX
TEXHOJIOTUH, OTIMYHBIX OT MPEeIyCMOTPEHHBIX IPOEKTHOW JOKyMEHTaluel, JOoMycKaeTcs
IIPOBE/ICHUE COTJIACHO YCTAHOBIIEHHBIM TPEOOBAHUSM OIBITHO-IPOMBIIUIEHHBIX HCTbITaHui. 1o
pe3yapTaTaM TPOBENEHHUS OMBITHO-TIPOMBINUICHHBIX HWCIBITAHWKA TMOCIE€ WX 3aBEPUICHUS
MOJrOTABIMBACTCSl COOTBETCTBYIOIIE 3aK/IIOUYEHHE CHEIUATU3UPOBAHHOM OpraHu3anuend ¢
OLIEHKOI BO3MOXHOCTH PacHpOCTPAHEHUS Pe3yIbTaTOB Ha OOBEKT HKCIUTyaTallMM C YYETOM €ro
pallOHUPOBAHMSL.

53. [To pe3ynpTataM pacuéra yCTOHYMBOCTH OOpPTOB, YCTYINOB, OTKOCOB B MPOEKTHON
JNOKYMEHTAIlUN  OTPENEeNsieTCsl MWHUMAIbHO JIOyCTHMAash [IMpUHA OepM, MaKCHMaJlbHO

JOTTYCTHMasl BBICOTA YCTYIOB, YIJIbI HAKJIOHA YCTYIOB U OOpPTOB.
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VI MOHUTOPUHI YCTOMYUBOCTH BOPTOB U YCTYIIOB
KAPBEPOB, PAZPE30B U OTKOCOB OTBAJIOB

54. B mpomecce 3KcIuyaTallMM Kapbepa, pa3pe3a M OTBaja JAJs CBOEBPEMEHHOIO
BBISIBJIEHUSI OIIACHBIX 30H M MPOTHO3UPOBAHUS OMNACHBIX CUTyallM JOJKEH BECTUCH KOMILIEKC
MapKIIEHIEPCKUX, TEOJOTMYECKUX M MHBIX HAONIOJCHHMA, OCTATOYHBIX JUIS OOeCleYeHus
HOPMAJIbHOI'O TEXHOJOTUYECKOI0 IIMKJIA padoT, BKIIOYAIOIINN BU3YyalbHbIE U MHCTPYMEHTAJIbHbBIE
HaOJI0IEHUS 32 YCTOWYMBOCTBIO OOPTOB, YCTYIOB, OTKOCOB (Jjajie€ - MOHUTOPUHI yCTOWYMBOCTH
OOpTOB, YCTYIIOB U OTKOCOB, MOHUTOPUHT YCTOWYMBOCTH).

B paMKax MOHUTOPHHIA YCTOWYMBOCTH IIPOBOJIATCS MapKILehaepcKue
MHCTPYMEHTAJIbHBIC HAOIIOJCHUS B COOTBETCTBUU C COTJIACOBAHHBIM B YCTAHOBIIEHHOM ITOPSIKE
IPOCKTOM  MPOM3BOJICTBA  MApKUICWIEPCKUX  paboOT,  YTBEPXKAA€MBIM  TEXHUYECKHM
PYKOBOJUTEIIEM IKCILUTYaTUPYIOLIEH OpraHu3aluy.

55. TpebGoBanus Kk cocTaBy pabOT IO MOHUTOPHUHIY YCTOHUMBOCTU OOpPTOB, YCTYIIOB,
OTKOCOB, BKJIIOYAa€MBIX B IPOEKT IPOMU3BOJCTBA MAapKIICHIEPCKUX paboT, YCTaHOBIIEHBI B
[Tpunoxenun 9.

56.  BusyaibHble HaONIOAEHUS 32 YCTOWYUBOCTBbIO OOPTOB, YCTYIOB, OTKOCOB JOJKHBI
IIPOBOJIUTHCS HE PEXE OJHOTO pa3za B MeCAL CIIENUAIIMCTAMH I€OJIOTMYECKOW U MAapKILIEeUIepCKOn
cyx0 (reosoro-mMapKIenaepckas Ciyx0a) W 3aKII0YalTcs B (UKCAMA BCEX MPHU3HAKOB
HauuHaromuxcs aedopmanuii 60pToB, yCTYNOB, OTKOCOB, I'€OJIOTHYECKUX U TOPHOTEXHUYECKUX
(bakTOpOB, BIUSAIOLUINX HA UX YCTOMYUBOCTb.

Pe3ynpTaThl BH3yanbHOTO HAOMIOACHUS 3aHOCATCS B CIELUANbHBIM JKypHal ocMOTpa
COCTOSIHUSI OOPTOB, YCTYINOB, OTKOCOB M MOMUCHIBAIOTCS JIUIIOM, IPOU3BEIIINM OCMOTP.

57. NHcTpymMeHTabHBIE MapKIIeHIepckue HaOMIOAeHUsST JUIsl BBIABJICHHS 30H U
YYacTKOB TpOsiBIIeHUs Jedopmanuii OOpPTOB, YCTYNOB, OTKOCOB JOJDKHBI OBITH HauyaTbl
OJTHOBPEMEHHO C HayaJlOM IPOBEACHMS BCKPBIMIHBIX paboT. IlepuoauuHocTh HaOdrOAEHUI B
3aBHUCUMOCTH  OT  (PAaKTUYECKMX TOpPHO-T€OJIOTMYECKUX  YCIOBUH TOPHBIX  pa3pabOTOK
YCTAHABIIMBAETCS B IPOEKTE MPOU3BOACTBA MAPKUIEHAEPCKUX pabOT, HO HE MOXET ObITh MEHee 2-
X pa3 B rofi.

Mapkieiiepckue paboTsl, BKIIIOYasi HHCTPYMEHTaJIbHbIE MapKIIeiHaepcKue HabIoAeHu,
IPOBOJIATCS MapKUIEHIEPCKOM CITy>KO0H SKCIUTyaTHpYIOIIEeH OpraHu3aluu, JU00 MpHUBIEKaeMOn
CHEIUaM3UPOBAaHHON OpraHu3anueil, Jmbo creuuaiucTaMu TpYNNbl 10 MOHUTOPUHTY H
MIPOrHO3Y YCTOMYMBOCTU OOpPTOB, YCTYNOB, OTKOCOB Ha OCHOBAHWHU JIUIIEH3UU HA MPOU3BOJICTBO
MapKIIeHIepcKux padoT.

58. Ha ocnoBanuu PE3YyJIbTAaTOB MOHUTOPHHTA YCTOﬁqHBOCTH Ha y49aCTKax IMMPOsABJICHUA
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negopmanuii, IpeBbIIAIOIINX AOMYCTUMbIE 3HAUYEHUs, ONPEAEISIOTCS MOPAJOK HMPOBEAECHUS U
00béM paboOT 1O OpraHu3alMyd CTAlMOHAPHBIX WHCTPYMEHTAJIBHBIX  MAapKIIEHIEPCKUX
HaOmroeHuil (HaOmoaTeNIbHbIE CTAHIIMMN), @ TAKKE MEPOIPUATHS M0 YKPEIUICHUIO 0CTIa0IeHHBIX
30H M YYaCTKOB, KOTOpbIE OTPaKalOTCs B IUIAHE Pa3BUTUS TOPHBIX PabOT Ha MPEACTOSIIMMN
kaneHaapHsiid nepuoa (IIpunoxenue 9).

59. Ha oObekrax BeaeHHS OTKPBHITBIX TOpHBIX pador Il kimacca omacHocTH W TmpH
KOMOWHHUPOBAHHON pa3paboTKe MECTOPOXKACHUS HKCIUTYaTUPYIOIIEH opraHu3anueil co3naércs
CHenuanbHas TPyIa MO0 MOHUTOPUHTY M MPOTHO3Y YCTOHYHMBOCTH OOpPTOB, YCTYIIOB, OTKOCOB.
CocraB rpynnbsl YTBEP)KIAET TEXHUYECKUH PYKOBOAMTENDL SKCILTyaTUPYIOLIEH OpraHu3aliu.
Crienmanu3upoBaHHbIE OpraHU3ally IPUBJIEKAETCS K pabOTe IPYMIIbI 10 PEIIEHUI0 TEXHUUECKOTO
PYKOBOJUTES SKCILTyaTUPYIOLIEH opraHu3anuu.

CrnenuanbpHasi Tpynna Mo MOHUTOPUHTY M IPOTHO3Y YCTOMYMBOCTH OOPTOB, YCTYIOB,
OTKOCOB IPOBOJUT aHAJIMU3 PE3YJbTAaTOB, MOJYYEHHBIX B MPOLIECCE MOHUTOPUHIA YCTOWYUBOCTU
(MapKIIeHIepCKUX, TEOJOrHYECKUX M TUAPOTCOIOTHYSCKHX M WHBIX HAONIOJCHUIN), H3y4aeT
BBISIBJICHHBIC HApyIIEHUs YCTOWYMBOCTH, YCTaHABJIMBACT HPUYMHBI UX BO3HUKHOBEHMS, AAET
IPOTHO3 BO3HUKHOBEHHS OIACHBIX CHUTyallMd, OLIEHKY pHCKa pa3BUTUA JedopMalvidl U
HapyIICHUS YCTOMUYMBOCTH OOPTOB, YCTYIOB, OTKOCOB, pa3padaThiBaeT MPOTHBOAC(HOPMAIIHOHHBIE
MEPOIPUSITHUSL.

60.  IIpomoKUTETBbHOCTh MOHMTOPUHIA YCTOMYMBOCTH SIPYCOB OTBajJOB IOCIE
OKOHYAHUS €ro OTCHIIKU OINPeNeNsIeTcs KIacCOM CKIaJuPYyeMbIX MOPOJA U COCTOSHUEM OCHOBAaHUS
oTBaja.

Ha otBasmax, cQopMuUpOBaHHBIX Ha HAKJIOHHOM IPOYHOM MJIU  HAKJIOHHOM
MHOT'OJIETHEMEP3JIOM, a TaKK€ Ha CJa0OM OCHOBAHWH, MOHUTOPUHI YCTOWYMBOCTU JOJKEH
BBITOJIHATHCS /10 MOJTHOTO 3aTyXaHUs IPOLECCOB CABUKCHMUS;

Ha otBanax, c)opMUpOBaHHBIX CKaJIbHBIMU MTOPOJIaMH Ha TOPU30HTAILHOM NPOYHOM HIIH
MHOT'0JIETHEMEP3JIOM OCHOBAHMM, MOHUTOPUHI YCTOMYMBOCTH MOXET OBITh MpEKpaliéH mocie
OKOHYAHUS OTCHINKH, €CIIU BEJIMYUHBI JepopMaIiil He MPEBBIIAIOT JONYCTUMbIX 3HAUEHUH.

61. Ilpu KOMOMHUpPOBaHHOH pa3pabOTKe MECTOPOXKICHUA TMpU  OpPraHU3aALUU
MOHUTOPHHTA YCTOMUMBOCTU JIOJDKHBI IIpEeyCMaTpUBATHCS METOIbl (CIIOCOOBI) M CpelcTBa
KOHTPOJISI HAJMYUS M COCTOSIHMS C(HOPMHUPOBAHHBIX MYCTOT M IOJIOCTEH MOJ3EMHOM YacTH
0TpabaThIBAEMOT0 MECTOPOKICHUS.

62. Ilpu nukBuzanuu (KOHCEpBAIMM) OOBEKTa OTKPBITHIX TOPHBIX pabOT COCTaB U
00BEMBI MOHUTOPHHIA YCTOMUMBOCTH OIPENEISIOTCS MPOEKTOM JIMKBHIAUUU (KOHCEPBAIUH)
00BeKTa.

63.  OOmee pyKOBOJACTBO U OTBETCTBEHHOCTh 32 OPraHU3AIMIO BBIOJHEHUS padoT Mo
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MOHHUTOPHUHTY YCTOWYMBOCTU U OMEPATUBHOMY PELIEHUIO BOIPOCOB OOECIeUeHUs yCTOMUMBOCTU
OOpTOB, YCTYNOB, OTKOCOB BO3JIAralOTCSi Ha TEXHUYECKOI'O PYKOBOAMTENS SKCIUTyaTHPYIOLICH
OpraHH3aIiy.

PyKkoBOJICTBO M OTBETCTBEHHOCTD 3a BBIMIOJIHEHHE PA0OT 110 MOHUTOPUHTY YCTOWYHBOCTHU
OOpTOB, YCTYIOB, OTKOCOB BO3JIaralOTCSl HA PYKOBOJUTENEH Te0IOTMYECKO U MapKIeiaepcKoit
CIIy’)k0 SKCIUTyaTHpYIOIIEeH OpraHu3alMd B YacTH MX KOMIETEHLIMH, a B CIy4asX MpPOBEACHUS
TakUX pabdOT Ha OCHOBAaHUU JIOTOBOPOB MOJpPsJa - HA TEXHUYECKOIO PYKOBOIUTENS

AKCIUTYaTUPYIOLIEN OpraHu3aluy.

VII OIEHKA PUCKA PA3BUTHUA JE®OPMAILIMA U HAPYIIEHUS
YCTOMYUBOCTHU BOPTOB M YCTYIIOB, KAPBEPOB, PA3PE30B 1 OTKOCOB
OTBAJIOB

64.  Opranuzanus, Beoyllas CTPOUTEILCTBO, OJKCIUIyaTallMI0 W JIMKBUAALHIO
(KOHCepBalMI0) KapbepoB, pa3pe30B U OTBAJIOB, JOJDKHA OCYLIECTBIATh OLEHKY U yIpaBlieHHE
pUCKaMU HapyLIEHUsT HMX YCTOMYMBOCTH, pAa3BUTHS aBapUMHBIX CUTyallUld, MUHUMHU3ALUU
HETaTHUBHBIX MOCJIEICTBHHA OT pa3BUTHUA AedopMaliHii, TOTEPU YCTOHYUBOCTH OOPTOB, YCTYIIOB,
OTKOCOB M HX JIOKaJbHBIX y4acTKOB (nanee — oueHka puckos) (IIpunoxenue 10). K ouenke u
pa3paboTke MEpONpHUIATUN MO YIPABICHUIO PUCKAMU HapyLIEHHsl YCTOHYMBOCTU JOIYCKAETCs
IIPUBJICYCHHUE CIELUAIM3UPOBAHHBIX OPraHMU3AalMK 110 PEUICHUI0 TEXHUYECKOIO PYKOBOIMUTEISA
JKCILTyaTUPYIOLEN OpraHU3altH.

OneHka pUCKOB BBIMIOJIHAETCS IPU MPOSKTUPOBAHUH OOBEKTOB BE/IEHUS FTOPHBIX padoT, a B
IpOLECCe OKCIUTyaTallud KapbepoB (pa3pe3oB), OTBAJOB — MpPHU MPEBBILEHUN KPUTEPUEB
0€30IIaCHOCTH, YCTAHOBJIEHHBIX NPOEKTHON JOKyMEHTAIlMel, BBIABICHHBIX B Hpolecce
MOHMTOPHMHIra YCTOWYMBOCTH. OIIEHKAa PHUCKOB NPOBOJWUTCS HAa OCHOBAHMM KOJIMYECTBEHHOTO
W/WIN Ka4eCTBEHHOIO aHajh3a BEpPOSATHOCTH BO3HMKHOBEHHs JedopMallud U TSDKECTH HX
MPEITOJIOKUTEIbHBIX MOCIEICTBUH.

65. Ha ocHOBe OLIEHKM pHUCKOB JOJDKHBI OBITh OINpPEAENECHbl MEpONPUATUS IIO
YIPaBICHUIO YCTOWYMBOCTbIO OOpPTOB, YCTYNOB, OTKOCOB, KOTOpbIE OTpa)karoTCsl B IUIaHaX
pa3BUTHSI TOPHBIX PabOT Ha MPEACTOSAIINN KaleHIapHbIi MEepHO/I.

66. Jlns oObexTOB BeneHUs TOpHbIX pabor Il kmacca omacHOCTM MW IpU
KOMOMHUPOBAHHOM pa3paboTKe MECTOPOKACHUSI MEPOTIPUATHS MO YIIPABJICHUIO PUCKAMH JTOJIKHbI
COJIepPXKATh!

—IepeueHb OMAacHbIX (DAKTOPOB, MPHUBOIAIIMX K BO3HUKHOBEHHMIO PHUCKOB Pa3BUTHS
aBapUIHBIX CUTYyallUi, CBA3aHHBIX C HAPYIIEHUEM YCTOMYHNBOCTH OOPTOB, YCTYNOB, OTKOCOB,;

—pPECCTP BO3MOKHBIX PUCKOB HAPYIICHUA YCTOﬁQHBOCTH C pe€3yJIbTaTaMU UX OLCHKH,
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— KOMIICHCHUPYIOIIIME MEPOIPUATUS B Cllydae IIPEBBIIICHUS YPOBHS DPHUCKAa DPa3BUTHSL
aBapyy U OLICHKY PMCKa Pa3BUTHS aBapUU IIPU PEATU3aLUN KOMIICHCUPYIOIIHUX MEPOIIPUATUH;

—OLEHKY 3(PPEKTUBHOCTH MEPOIPUATHH 110 CHUYKEHUIO PUCKOB.

67.  MeponpusaTus 1O YIOPaBIECHUIO PHUCKAMU COCTaBISIIOTCS M OOHOBIISIOTCS
CHEUHATBHOM TPYNION 0 MOHUTOPUHTY M IPOTHO3Y YCTOWYMBOCTH OOPTOB, YCTYIOB, OTKOCOB C
NPUBJICUYCHUEM CIIEIIHATTICTOB CIIY>KOBI TPOU3BOACTBEHHOTO KOHTPOJIS WIIM CHEIMATH3UPOBAHHOM

OpraHM3alel U yTBEPKAAIOTCS TEXHUUECKUM PYKOBOJUTENIEM IKCIUTYaTUPYIOLIEH OpraHu3aluy.

VI YOPABJIEHUAE YCTOMYUBOCTHIO YCTYIIOB, FOPTOB KAPBEPOB,
PA3PE30B U1 OTKOCOB OTBAJIOB
68.  OcHOBOIl ympaBlieHHSI YCTOMYMBOCTBIO OOPTOB, YCTYIOB, OTKOCOB B IIE€PHOJ
OTPabOTKH MECTOPOXKIICHHS SBIISICTCS KOHTPOJIb 32 COONIOICHNEM MapaMeTpoB OOPTOB, YCTYIOB,

OTKOCOB, IIPOCKTHBIX pemeHI/Iﬁ, MOHUTOPHUHT YCTOﬁQHBOCTH, a B CJIyda€ BO3HHMKHOBCHHS YI'PO3bI

HapyIICHUs YCTOWYMBOCTH — IPHUHATHE KOMIICHCUPYIOIIMX MEPONPHUATHI 10 YIPaBICHUIO
YCTOWUYUBOCTBIO.
69. KomneHncupyromue MeponpusiTuss MO YINPaBICHUIO YCTOMYMBOCTbIO OOPTOB,

YCTYIIOB, OTKOCOB B MEPUOJ OTPAOOTKH MECTOPOKACHHUS JOJKHBI pa3padaThiBaTbcs Ha OCHOBE
pe3yJIbTaTOB MOHUTOPUHIA YCTOWYMBOCTH M YYMTBHIBATHCS IIPU COCTABJICHUU IUIAHOB Pa3BUTHUSA
TOPHBIX padoT.

st 00bEeKTOB BefeHUs1 TOpHBIX pabor Il kimacca omacHOCTH M MpU KOMOMHHPOBAHHON
pa3paboTKe MECTOPOXKIEHHUS B IMPOEKTE MPOM3BOJCTBA MApKIIEHIEPCKUX pabOT JOJKHBI OBITH
ornpezeneHbl 3HaueHus: Kputuueckux aedopmanmii ([Ipunoxenune 11).

70.  KommneHcupyomue MeponpHsTus Npud OOHapy)KEHUU IPHU3HAKOB HapyUICHUs
YCTOMUMBOCTH WJINM KPUTUYECKHX JAedopMaivii JODKHBI pa3pabaTbiBaTbCs Uil KOHKPETHBIX
YCIIOBUM, YTBEPXKAATbCA TEXHUYECKUM PYKOBOJUTENIEM OKCIUTyaTUPYIOLIEH OpraHu3aluu |
BKJIIOUATHCS B TUIaHBI pa3BUTHS FOPHBIX padOT Ha MPEACTOSANINMN KaJlleHJapHbIi rox (mepuon).

71. JomKHOCTHOE ~ JIMIO,  OCYIIECTBIISIONIEE  KOHTPOJbL  3a  BBITOJHEHHUEM
KOMIIEHCUPYIOIIMX MEpONPUATUH, Ha3HA4YaeTCsd MPUKA30M PYKOBOJIUTENS AKCIUTyaTHPYIOIIEeH
OpraHu3allMi C YCTAHOBJICHHEM MEPUOJUYHOCTH NPEIOCTABIECHUS MHPOPMAIUN TEXHHUYECKOMY
PYKOBOAMTEIIO OpraHU3aIiH.

72. B nmniaHe NMKBUAALMM aBapuM Ha OINACHBIX MPOM3BOJCTBEHHBIX OOBEKTaX
HEAPONOIb30BaHUS JOJKHBI ObITh MPEAYCMOTPEHBI COOTBETCTBYIOIINE MMO3ULIUU IO 00ECTIEYEHHUIO
0€30MacHOCTH MPH BBIBICHUN KPUTUYECKUX 3HAYeHUH nedopmannu OG0PTOB, YCTYNOB, OTKOCOB.
Mepsl pearupoBaHus NepCcOHAIa HA HAPYIIEHUE YCTOMUMBOCTH JKCILTyaTUPYIOLIas OpraHU3ausl

YCTaHABJIIMBACT CAMOCTOATCIIbHO HWJIM C IIPUBJIICYCHHUCM CHeL[I/IaHHSI/IpOBaHHOﬁ OpraHu3anunu. HpI/I
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BBISIBIICHUHM KPUTHYECKUX 3HAa4YeHUW aedopmanui OOpPTOB, YCTYIOB, OTKOCOB JOJKEH OBITh
BBEJIEH B JICWCTBUE IUIAH JINKBUAAIMU aBapHH.

73. MeporpusTisi 1O JOKATU3allMd W JIMKBUJAIMH TIOCIEJICTBUN  OOpYIICHHIA,
CABWIKEHUN OOpPTOB, YCTYNOB, OTKOCOB JIOJDKHBI IIPOBOJMUTHCS HA OCHOBAHHHM IIPOEKTa
MPOM3BOJICTBA PabOT, YTBEPKACHHOTO TEXHUYECKUM PYKOBOJMTEIIEM OJKCILTyaTHPYIOIIEH
OpraHu3aIuy.

74. BypoB3pbeiBHBIE pa0OTHI B MAacCCHBaX CKAIBHBIX M TOTYCKAJTbHBIX TOPHBIX MOPOJ
BONIM3U TMpEACTbHOTO KOHTypa OopTra Kaphepa, pa3pe3a HEOOXOAMMO BECTH C YUETOM
OTpaHUYEHUM, YCTAHOBJIECHHBIX TPOSKTOM OYPOB3PBIBHBIX PadoT.

75. B maccuBax AMCHEPCHBIX MOPOJ, CKJIOHHBIX K HaOyXaHHUIO WM Pa3MOKaHUIO, MPU
OTBOJIOOOPA30BAHMH JIOJDKEH OBITh OPraHU30BaH APEHAXK, CTOK JOXKIEBBIX M TAJBIX BOJI.

76. [Ipu xoMOWMHUPOBAaHHOW pa3paboTKe ompeieNieHue NPECTbHBIX YIJIOB HAaKJIOHA
OOpPTOB KapbepoB, pa3pe30B M OTKOCOB OTBAJIOB OOPTOB, YCTYIOB, OTKOCOB HEOOXOIMMO
OCYIICCTBIISATh C YYETOM TMApaMeTPOB IMOJ3EMHBIX TOPHBIX BBIPAOOTOK W HArpy30K OT

TOPHOTPAHCIIOPTHOTO 000PYJOBAHUS.
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Ipunoxenne 1
OCHOBHBIE ITOHATHUA U OITPEJAEJIEHUSA

AHaJIU3 pUcKa aBapuM — IPOIECC UACHTH(PHUKAIIMN OMTACHOCTEH 1 OLIEHKH PUCKA aBAPHH
JUISL OTAEIIBHBIX JINL WIX IPYII JIOJAEH, IMYILECTBA WIH OKPYXKAIOLIEH CPENbl.

Bepma — 1npu pa3paboTke MECTOPOXKIEHUH OTKPBITBIM CIIOCOOOM  IUIOIIAJKA,
paszensomas CMEeXHbIE TI0 BBICOTE YCTYIBI Ha 00pTax KapbepoB, Pa3pe30B U SPYCHl OTBAJIOB.

Boprt kapbepa, pa3pe3a — 0OoKkoBasi OrpaHHYMBAaIOIIAs OBEPXHOCTh Kapbepa, pa3pesa,
00pa3oBaHHasi COBOKYITHOCTbIO OTKOCOB YCTYIIOB U O€pM.

BpoBka ycryma — JMHHSA IepecedeHHss OTKOca C BEpXHEH M HIKHEHl OepMamu.
COOTBETCTBEHHO Pa3JINYal0T BEPXHIOK M HUKHIOIO OPOBKH YCTYyIIA.

BepositHocTh 00pymienust (1epopmManum) — KaYECTBEHHASI WIIM KOJIMYECTBEHHAs OLIEHKA
BO3MOXKHOCTH 00pyIIeHus (edopMalun) Ui MoKa3aTellb YaCTOThI €ro MPOsBICHMUS.

BcekphimiHble MOPOAbI — TOPHBIE IOPOJBI, MOKPHIBAIOIIUE M BMELIAIOUIME II0JIE3HBIE
HCKOIIAeMbI€ M IOJJIEXKAIIHNE BBIEMKE M IIEPEMELICHUIO B IIPOLIECCE BEAEHUS OTKPBITBIX T'OPHBIX
pabor.

I'eomexannueckasi MojaeJab — 3T0 (u3MyecKkass WIM MaTeMaTHyecKas MOJeNb y4yacTKa
HeJlp, ONMUCHIBAIOLIAsi Haubosee CyIIeCTBEHHbIE CBSA3M MApaMETPOB U IPOLIECCHl HArpyXEHUs U
neOpMHPOBaHUSI MacCHBa TOPHBIX MOPOJ B COOTBETCTBHUH C OCOOCHHOCTSMHU T'€0JIOTHYECKOTO
CTpOCHUs, (HOPMBI, CTPYKTYpPHl M (U3NKO-MEXAHUYECKUX CBOMCTB MacCHBAa MECTOPOKICHHUS H
BMEUIAIOIIMX [OPOJA C YYETOM 3aKOHOMEPHOCTEH HUX W3MEHEHHs B IIpoLiecce IPHUPOIHO-
TEXHOT€HHBIX BO3ICHCTBUM.

I'eomexannuyecknii pucK — IPOU3BEIEHNE BEPOSITHOCTH OOpYIIEHUI OOPTOB M yCTYIOB
KapbepoB, pa3pe30B, OTBAJIOB U TSKECTU UX MOCIEACTBUM.

I'maporeoJiornyeckoe H3y4eHHe MeECTOPOKICHUS — HCCIEJOBAaHUE, IIPOBOJUMOE C
LENBI0  TOJIydeHHs] TUAPOreoJoruyeckod HHpopManuu, HEoOXOAUMOM 1  pa3paboTKu
MeponpusITHi 1o OoppOEe C TOBEPXHOCTHBIMM M MOJ3EMHBIMH BOJAMH U OCYIICHHUS
MECTOPOKIACHUS.

I'uaporeosioruyeckne ycJOBHS —  COBOKYIMHOCTh  (DaKTOpOB,  ONpeneNsiomux
TUAPOAUHAMUYECKUN U TUAPOXUMUYECKUN PEXKUM MOJ3EMHBIX BOJL.

Jomenbl (yyacTku) — oOjacTu, B Tpenenax KOTOPBIX MAacCCHUB TOPHBIX MOPOJ IO
KOMIUIEKCY KaKWX-IMOO CBOMCTB WJIM MOKa3aTelel, ompelesieMblX LeIsIMH pallOHUpOBaHUS,
MOTYT OBITh IPU3HAHBI OTHOPOTHBIMHU.

3a0TKOCKa ycTynma — LHKJI TEXHOJOTMYECKHX OIEpaluil MO MOCTAaHOBKE YCTYIOB B
KOHEYHOE IIOJIOKEHWE JUI TPUJAHUs OTKOCY YCTyHa Kapbepa, pas3pe3a 3aJaHHOro yria,

00eCreunBaroILEero ero JJIMTENbHYI0 YCTOMUNBOCTb.
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Hepapxuyeckasi CTPyKTypa TpPelIMH - MPEJICTaBICHHE O MAacCHBE TOPHBIX MOPOJ Kak
COBOKYITHOCTH CTPYKTYPHBIX OJIOKOB Pa3iM4YHBIX Pa3MEpOB, TPAHUIIBI KOTOPBIX OMPEICIISIOTCS
TpPEeIIMHAMU PA3HBIX HepapXU4yecKuX ypoBHeH. [IpodHOCTHBIC M AePOpMAIIMOHHBIE MOKAa3aTelu
MaccHBa CYMTAIOTCS TOCTOSIHHBIMU B TIpefeiiax OO0BbeMOB, OTIPaHHYEHHBIX ITOBEPXHOCTSIMHU
pasziesia COOTBETCTBYIOIIUX YPOBHEU HEPAPXUH.

NHxeHepHO-Te0JIOTHYeCKOe M3yYeHUe MeCTOPO:KAeHUH IO0JIe3HBIX HCKONAaeMbIX —
UCCIIC/IOBAaHMs, IPOBOJMMBIE C IENBI0 MONy4YyeHHss HH(popManuu, HEOoOXOAUMOW Ui
IPOMBIIIJICHHON OLEHKA MECTOPOXACHHUM, OOOCHOBaHUS CHOCOOOB BCKPBITUS, CHCTEMBI
pa3paboTKU U MapaMeTpoB €€ KOHCTPYKTUBHBIX 3JIEMEHTOB, a TaK)Ke NMPOTHO3a UX YCTOMYHUBOCTH,
COCTaBJICHUS MPOCKTOB OPraHU3aIMK TOPHBIX U TOPHO-CTPOUTENLHBIX padoT.

NuxeHepHO-Te0JIOrHYeCKHe YCI0BHSI — COBOKYITHOCTh XapaKTEPUCTHK KOMIIOHEHTOB
re0JIOTHYECKON Cpelibl HccleayeMoi Teppuropuu (penbeda, cocTaBa U COCTOSHUS TOPHBIX MOPO/I,
YCIIOBUHM HMX 3aJieTaHus U CBOMCTB, BKIIOYAs MOJ3EMHBIE BOJbI, T€OJIOTMUECKUX M HHXKEHEPHO-
TCOJIOTUYECKUX TMPOIECCOB W  SBIICHWH), BIMAIOMIMX HA YCIOBUS MPOCKTUPOBAHUS U
CTPOWTENBCTBA, A TAKXKE Ha OKCIUIyaTallMi0 HMHXCHEPHBIX COOPYXEHHH COOTBETCTBYIOIIETO
HA3HAYCHMUSI.

Hcxoanblii penep — penep WM IYHKT e0A€3UYECKOM CETH, 3aJI0KEHHBIM B paloHe
HaOJII01aTEIbHOM CTAHIMH HITH 32 €€ MpeJesiaMy, Ha y9acTKe, He MOJIBEPraroIIeMcsl CABIKEHHIO,
U CITYXaIuil U Iepeadu KOOPIUHAT Ha OTIOPHBIE PETIephl CTaHIIIH.

Kapbep — COBOKYIMHOCTh TOpHBIX BBIPAOOTOK, OOpa30BaHHBIX MpU T00ObIUE MOJE3HBIX
HCKOTIAeMBIX OTKPBITHIM CIIOCOOOM.

Kom0unupoBannasi pa3paGoTka MeCTOPO:KAeHUH — pa3padoTKa MECTOPOKICHHUS
MOJIE3HBIX HMCKOMAEMBIX C OJHOBPEMCHHBIM HIIM ITOCIICIOBATEIHLHBIM BEJICHHEM OTKPBITBIX U
MOJI36MHBIX TOPHBIX PadoT.

Kountyp kapbepa, pa3pe3a — moBepxHOCTb, 00pa3oBaHHasi OTKOCAMH YCTYTIOB U OepM.

Kox¢ppuumenr 3amaca yCcTOHYMBOCTM — OTHOLIEHHWE CYMM YAEPKHMBAIOIIUX U
C/IBUTAIOIINX CHII, ICHCTBYIOIIMX B OTKOCE.

KoapdunmeHt cTpyKTYypHOro ocjiadjaeHusi — COOTHOIIEHUE MMPOYHOCTH TOPHBIX MOPOJT
B MacCHBE U B 00paslie.

Kpurepuu 6e30macHOCTH — 3HaYeHHs KOJMYECTBEHHBIX M KAaYECTBEHHBIX ITOKa3aTelei
COCTOSIHHSI COOpYXeHHUs (00BEKTa) H YCIOBHM €ro JKCIUTyaTallih, COOTBETCTBYIOIINE
paboToCOCOOHOMY U MPeAaBAPUHHOMY COCTOSTHUIO COOPYKEHHS (00BEKTa).

Kputuueckasn nedpopmanus — nedopMmaiis MacCuBa TOPHBIX TOPOJ, MPUBOJISIIAS K

aBapUHHOMY COCTOSTHUIO COOpPYKeHHS (00BEKTA).
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MecToposkaeHue-aHaI0I — MECTOPOXKJIEHUE, CXOJHOE IO MeTporpaguu U TEeHE3HCy,
KOTOPOE MOXET MCIOIb30BaThCS MAJI1 IMPOTHO3a TOPHOTEXHMUYECKUX YCIOBHM HEM3YyYEHHOTO
MECTOPOXKACHHUS.

MOHUTOPHHI — KOMIUIEKCHAsl CHCTEMa pErIaMeHTHUPOBAHHBIX IEPUOJUUYECKUX WM
HENPEPBIBHBIX HAOJIO/IEHUHN, OIICHKM M MPOTHO3a COCTOSIHUS OOBEKTa KOHTPOJIS C LEJbI0
BBISIBJICHHSI HETaTHUBHBIX HM3MEHEHHMH M pa3pabOTKH PEKOMEHIAIMA 1O HMX YCTPAHEHUIO WIIH
CHIDKEHHIO, 00€CTIeUMBAIOIINX BBITIOJHEHNE TpeOOBaHUN 0€30IaCHOCTH U HAZIGKHOCTH 0OBEKTa.

HaoOuroparesibHasi CTAaHIUSI— COBOKYITHOCTh PENEPOB, 3aJ0KEHHBIX MO ONPEAEICHHOU
CHUCTEME Ha 3E€MHOM MOBEPXHOCTH, B COOPYKEHHUSX WM B MOJ3EMHBIX BBIPAOOTKaxX C IENbIO
NpOBEICHUS HAOIIOJCHUN 3a CIBMKCHHEM 3EMHOM MOBEPXHOCTH, COOPYKEHHH WM TOPHBIX
[IOpPOJ1 B TOJILIE.

Hapymenne ycroiiuuBocTH Oopra (ycTyma, Ipynmbl YCTYNOB) — pa3pylIeHUE
npuOOPTOBOrO MaccHMBa TOPHBIX TMOPOJ, 3axBaTuBliee OopT (YCTym W/MIW UX Tpynmy) H
IPOSIBIISIONIEECS B OJTHOM U3 BUAOB UX Ae(opMariuii.

Oo0Banbl — oOpyuieHue (MajeHue) macc TOPHBIX NOpoJa (B BUAE KPYNHBIX TJbI0 U
00JIOMKOB) B pe3yJbTaTe OTPbIBA OT KOPEHHOT'O MacCHBa.

OOpymienne — MpPOU3BOJBHOE WIM NPUHYIUTEIBHO CIBWKEHHE TOPHBIX MOPOJ,
BbI3bIBAEMOE HApYUIEHUEM YCTOMUMBOIO COCTOSIHUS MacCuBa TrOpHbIX mnopox. OOpyuieHue
COITPOBOKIAETCS IPOOJIEHUEM CMEIAIOMICHCSl YaCTH MacCHBa.

Onachasi 30Ha — Y4YacTOK, B IIpelenax KOTOpPOrO BelIEHHWE TOpPHBIX paboT WU
npeObIBaHUE 4YeJIOBeKa CONPSKEHO C BO3MOXHOCTBIO aBapuM M TpeOyeTcsl OCYIIECTBISATh
JIOTIOJTHUTELHBIE MEPhI 0€30TaCHOCTH.

OmibiBMHA (OIVIBIBAHUE) — TIEPEMEIICHUE IMECYAHO-TIIMHUCTBIX MOPOJ HApYHIIEHHOU
CTPYKTYpbl - TbUIEBATBIX IECKOB M TJMH, a TaKXK€ JIECCOBUJIHBIX CYIJIMHKOB M JIECCOB,
HACBILIEHHBIX BOJOM 1O TEKY4Ero COCTOSHUS Pa3HOBUIHOCTEM.

Onos3eHb — OTHOCUTENIBHO MEUICHHOE CIIOJI3aHHe (CMEIIEHHE) MO CKJIOHY MOPOAHBIX
Macc IMOJ BJIMSHUEM CHJIbl TSXKECTH, a TaKK€ JIOMOJHUTENbHBIX HAarpy30Kk OT TOPHOTO H
TPaHCHOPTHOT'O 000PYI0BaHMsI, OTBAJIOB U OypOB3PHIBHBIX paloT.

OnopHblii  penep — penep NpOoQUIBHOW JIMHUM, 3aJOKEHHBIM Ha y4acTke
HAOJI0/IATEIbHON CTaHIMKM, HE MOJBEPralolleMcsl CABMKEHHUIO, U CIYXKallUi HCXOAHBIM JUIS
HaOJIOZICHUS HA JTAaHHOU PO UIHHON JTUHUH.

OchbInb — pa3pylIeHUE U CMEIIEHNE IPUITOBEPXHOCTHON YaCTH OTKOCOB.

OTrBanl — UCKYCCTBEHHas HACBhIlb HA IOBEPXHOCTH 3€MJIM M3 IOKPHIBAIOLIUX U

BMEIIAOMINX IMTOPOJ, HECKOHIUITWMOHHOT'O U TCXHOICHHOTO CBIPbA.
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OTBajioo0pa3zoBaHHe — MPOLECC Pa3MEIICHUS BCKPBIIMIHBIX IOPOJ HAa CHEUUAIBHO
OTBEJICHHOM IUIOIAaA — B OTBAJE, SBISIIOIIMICA 3aBEpLIAIOIIMM 3BEHOM B IIPOM3BOJCTBE
BCKPBIIIHBIX pa0OT Ha Kapbepax, pazpe3ax.

OTKocC yeTyna — HakJIOHHasi HOBEPXHOCTh yCTYIIA.

OTkpbIThIE TOpPHbIE PadOThl — KOMIUIEKC pPa0OT, OCYIIECTBISEMBIX i JOOBIYU
II0JIE3HBIX NCKONAEMBIX HETIOCPEICTBEHHO C 36MHOM IOBEPXHOCTH.

OneHka reoMexaHH4eCKOI0 PHCKAa — OIPEAEICHUE BEJIWYMHBI PUCKA HaPYILICHUS
YCTOMYMBOCTH OOpPTOB UM YCTYHNOB KaphepoB, pa3pe30B U OTBAJIOB C IMPUMEHEHUEM
KOJIMYECTBEHHBIX U KAUECTBEHHBIX MIOKA3aTeleH.

IloBepxHOCTH OC/1a0JIeHMSI — E€CTECTBEHHAs I'€OJIOTMYECKas MOBEPXHOCTh B MacCHUBE
TOPHBIX MOPO/JI, XapAKTEPU3YIOLIAsICsl HIOHWKEHHBIMU MEXAaHUYECKUMU CBOMCTBAMH.

IloBepXHOCTH CKOJIb:KEHHUSI — MOBEPXHOCTh B MAacCHBE OOpPTa M yCTYIOB Kapbepa pa3pesa
Y OTBaJja, SBJISAIOIIASICS TEOMETPUUECKUM MECTOM TOUYEK MAaKCUMAaJIbHBIX OTHOCUTENIbHBIX CABUTOB
TOPHBIX MOPO/I.

IIpu3ma Bo3MOKHOT0 00pylIEeHHSA— YaCTh MAaCCUBA FOPHBIX MOPOJI UM OTBAJILHBIX Macc,
3aKJIIOUEHHAsi MEXy OTKOCOM OOpTa Kaphepa, pa3pe3a WiIu OTBaja U HauOojee HaIpsKeHHON
MTOBEPXHOCTHIO CKOJIBKCHHUSI.

IIpukonTypHas 30Ha — 00J1acTh MaccHBa, ONpeEAIoNIasl yCTOMYMBOCTh O0pTa Kapbepa,
pa3zpe3a. PazMep M MOJIO)KEHHE TpaHUIbl MPUKOHTYPHOH 30HBI OINpEAesseTcs] Ul KaXKJ0ro
MECTOPOXKACHHS (y4acTka HeIp) Mpu pa3padoTKe MpOrpaMMbl HHKEHEPHO-TEOJIOTHMYECKOTO
W3YYEHHUS MacCHUBa.

IIpocanku — BepTHUKaIbHOE CMEILEHWE MAacCHMBa TOPHBIX MOPOJ B pe3yibTaTe CKaTHs,
VIUIOTHEHUSI WIM UHBIX BUJIOM3MEHEHHI TOpPHBIX MOPOJ, Claramiiux OOpT WM yCTyl Kapbepa,
pa3pesa M OTBajla UM UX OCHOBAHUE.

IIpopunbHas JuHUA HA0JIOAATEIbHON CTAHIMHU — IIPsIMasi WM JIOMaHasl JIMHUSA, BJIOJIb
KOTOPOM PacroioKeHbI penepbl HAOMIOAATSIIbHONW CTAHIIUH.

Pabouasi 30Ha kapbepa, pa3pe3a — COBOKYIHOCTb HAaXOISALIUXCA B OJHOBPEMEHHOMN
HKCIUTyaTal[M1 BCKPBIIIHBIX U TOOBIYHBIX YCTYIIOB.

PaGouas niiomagka ycryna — 1iomaika Ha pabodeM ycTyme, Ha KOTOpOi pa3MelnaeTcs
O0ypoBoO€, BBIEMOYHO-TIOIPY304YHOE U TPAHCTIOPTHOE 000PYI0BAHHE.

PaGoumnii penmep — penep npoduILHON JIMHUM, TPEIHA3HAYEHHBIN IS OIpPEACIICHUS
BEJIMYMH CIBMKEHUM 36MHOM IOBEPXHOCTH, MOJOKEHUE KOTOPOTO B MPOCTPAHCTBE ONPEAEIAETCS
OTHOCHTEJIEHO OTIOPHBIX penepoB Npo(UIbHON JTUHUH.

Pa3pe3 — cOBOKYIMHOCTh TOPHBIX BBIPaOOTOK, 00pa30BaHHBIX MPH JT00bIYE YIII OTKPHITHIM

CIIOCOOOM.
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PaiioHnpoBaHue — 53TO OINpPENEICHHE M TeOMETpPH3aluus TEX WIM HHBIX JIOMECHOB B
IIpeesIax MECTOPOXKIACHMUS.

Pe:xxum  ynmpaBasieMbIx jAedopManmMii— TEXHOJIOTMS OTPAa0OTKM  YCTYNOB  WJIHU
(GopMHpOBaHUs OTBAJIOB, JOINYyCKaromas JAepopMalud 3aJaHHBIX pa3MEpOB Ha KOHKPETHOM
y4acTKe.

Cnennanu3upoBaHHasi OpPraHu3alusl — HOPUIMYECKOE JIMIO, HUMEIOLIEE OIBbIT U
KBAJTM(HUIUPOBAHHBIX CIEIIMATIMCTOB B 00JIACTH PELICHUs OCTABICHHON 331a4l TOPHOTO JIea.

Tanmuk — ydacTOK He3aMmep3alolled IOpOAbl CPeNM MHOIOJETHEH MEp3JIOTHI,
pacIpOCTPaHSIOIIUNCS BIIyOb OT IOBEPXHOCTH WIIM OT CJIOSI CE30HHOI'O IPOMEP3aHU.

TpexmepHasi uudpoBasi Moje/ib — TPUAHTYIHMPOBAHHOE OOJAKO TOUYEK H300paKECHHS
Kapbepa, pa3pes3a U OTBaJIa.

Tpanmess — OTKpbITas ropHas BblpabOTKa TpaneuueBUAHOW (OopMbl (B IMONEPEUHOM
CEUEHHMH), OIpaHMUYEHHAsl CHU3Y IOJAOMIBOM (JHOM) U ¢ OOKOB HAKJIOHHBIMM IJIOCKOCTSMH: IO
JUTnHE — O0pTaMH, IO NIMPHHE — TOPLIAMH.

Yron HakiaoHa OopTa Kapbepa, pa3pe3a — Yroil B IUIOCKOCTH, HOpPMaJbHOM K
IpOCTHpaHUI0 OOpTa Kapbepa, pa3pes3a, 00pa30BaHHBIN T'OPU30HTOM C YCIOBHOH MOBEPXHOCTHIO,
POXOALIEeH Yepe3 BepXHIOK U HIDKHIOI OpOBKH Kapbepa, pa3zpesa.

YroJ oTkoca ycryna — yroj B INIOCKOCTH, HOPMAJIBHOM K IIPOCTUPAHUIO YCTYIA, MEXAY
JUHUEH, COCAMHSIONIEH BEPXHIOID W HIDKHIOIO OpOBKM YyCTyma, W €€ TMpOeKIHer Ha
TOPU30HTAIIBHYIO INIOCKOCTb.

¥Yriabl cABMKEHHS] — BHEIIHHE OTHOCHUTENBHO BBIPAOOTAHHOTO IPOCTPAHCTBA YIJIBI
HAKJIOHA JIMHUM CIBMKEHUS, COEAMHSIIOMINX HUKHIOK T'PAaHUIy BHIpAOOTAaHHOTO IPOCTPAHCTBA C
IpaHuLIel 30HbI OTTACHOTO BIMSIHUS TOPHBIX pa0OT HA 36MHOM MMOBEPXHOCTH.

YnpasiieHue puCKaMH — IIPOLIECC BBISBICHUS, aHAIN3a, ONPEACICHUS CTENICHU PUCKOB U
BbIOOpa MEPONIPUATUI pearupoBaHUsL.

YnpasjieHHe YCTOMYHMBOCTBIO YCTYNIOB U OOPTOB KapbepoB, pa3pe3oB M OTBAJIOB —
KOMIIIEKC MEPOIIPUATHN, HAIIPABICHHBIX HAa JOCTUKEHHUE TAKOTO COCTOSIHUS MTOPOJ, TP KOTOPOM
oOecrieunBaeTcsi 6e30MacHOe BeJICHHE TOPHBIX PadoT.

YceToiiYMBOCTh TOPHOH BBIPAGOTKH — CIIOCOOHOCTH BHIPAOOTKM B TEUEHHE 3aJaHHOTO
CPOKa AKCIUTyaTal[il COXPaHATh pa3Mepsl U hopmy.

YceToi4uBOCTH TOPHBIX NMOPOJ — CIIOCOOHOCTH MOPOJ, COXPAHATHh PaBHOBECHE MPU HX
OOHa)KEHUH.

®uabTpannonHas aepopmanusa — nedopMmalms MaccuBa TOPHBIX MOPOJ, BbI3bIBacMas
BO3JICHCTBUEM TMOJ3EMHBIX M TOBEPXHOCTHBIX BOA. Pa3fensroTr Ha OIUIbIBaHWE, BBINOP,

MeXaHU4YeCKyIo Cy(pdo3uto U (UIBTPAIIMOHHBIM BHIHOC BAOJb TpelMH. OIUIBIBAHUE CBS3aHO C
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MIEPEHOCOM U IEPEOTI0KEHUEM TPYHTOBBIX YaCTUI[ IOA3EMHBIMU BOJAMHM, BBITEKAIOUIUMU Ha
OTKOC B IIpeJieiax MPOMEXYyTKa BbICAUUBAHUS.

JKBHBaJIeHTHbIE CBOHCTBAa — MEXaHMYECKHE CBOMCTBA MaccuBa TOPHBIX IOPOJ B
HalpaBJICHUAX OBEPXHOCTEH OCJIa0JIEHUS C YyUETOM HX HPEPBIBUCTOCTH, ONPEIEICHHbIE IyTeM
BBIUUCIICHUSI CPEJHEB3BEIICHHBIX CBOHCTB MEXIy IIOBEPXHOCTSAMHU OCJIA0JEHUs U MacCUBOM
TOPHBIX IIOPOI.

IKCIIyaTHPYIOLIasi OPraHU3alUsl — IOPUANUECKOE JIUIIO, CO3/1aHHOE B COOTBETCTBUU C
3akoHoJaTenbcTBOM Poccuiickoit deaepannu, 1u60 ero NpeacTaBUTENb, Ha IPaBax cOOCTBEHHHUKA
WIN 110 TIOPYYEHHUI0 COOCTBEHHUKA OCYILECTBIIAET CTPOUTEIBCTBO M TEXHUUECKYIO SKCILTyaTallUIO

TOPHOr0 0OBEKTa U HECET OTBETCTBEHHOCTS 3a oOecreueHne 6e30nacHOCTH PaboT.
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puioxenne 2

WHXEHEPHO-TEOJIOTMYECKOE U3YUEHUE 1 PAHOHUPOBAHHUE
MACCHUBA I'OPHBIX TIOPOJ MECTOPOXIEHUSA

1.

[Toponb! u pyabl MECTOPOXKIECHUIN NENATCA HA KJIACChI IO MPOYHOCTH CTPYKTYPHBIX

tumnoB (Tadu. 1). [yt Kaxaoro Kiacca mopoJi onpeaeseTcss Habop XapaKTepuCTHK (Tadi. 2).

Tabsuma 1 — Kiiaccel rOpHBIX 1TOpPOJT B 3aBUCUMOCTH OT IIPOYHOCTH CTPYKTYPHBIX CBSI3EH

IIpounocTHble | PU3HUYECKHE Cnocod
I'pynna Onucanue nopoa | XapakTepuCTHKA . .
cBoiicTBa cBoiicTBa pa3padoTku
Cmabo-
TPELIMHOBATEHIE,
HesriBeTpernsie u ciabo ConpoTUBIIEHUIO
CTabOBBIBETPEIIBIC | BBIBETPHBAEMBIC, HE | CXKATHUIO OoJiee
WU3BEpKEHHBIE U HaOyXaroT, B 0opTax 50 MIla, [InoTHOCTH
MeTamopdudeckue Kapbepo BHE paspbiBy O6onee 3 | Oouee 2,65 p 6
a3zpabaThIBaIO
IA. TIpounsie MOPO/IbI, KPEIKHE HaOIIOHAr0TCS MIla. CkopocThb r/em’, P
TCS B3pBIBHBIM
CKaJIbHBIC 0CaIouHbIE: IUTACTUYECKHE pacIpocTpaHEeH! | IOPHUCTOCTh 3 5
CIIOCOOOM.
KBapILEBbIC nedopmanum. sl IPOJJOJTBHBIX JI0H
MIECYAHUKH, XapaxkTepHa BOJIH V, 6onee MPOLICHTA
W3BECTHSIKH, AQHU30TPOTIHS ,0 km/c.
4,0 xm/i
KOHTJIOMEpaThl cBoiicTB B ycnoBusax | Kpenocts f,>8.
€CTECTBEHHOTO
3aJieraHus
W3BepxeHHbIE U
MeTamopduaecKre
HOPOJBI
ocaz[%qll[{m’e' TpeuHoBaThHIE ConpoTubiicHo
M b
cxaruto 8-50
TTTUHHUCTHIC U HWHTEHCUBHO MITa
MecyaHo- BBIBETPHUBAIOTCS, HE ’
P ’ Comnportusnenue PazpabatsiBaio
TTTUHUCTHIE HaOyXaroT, He A3PBIBY 2-3 ITnoTHOCTH Tos
CIAHIGI, pa3MoOKarT, He PasphIBY 2,20-2,65
1B. MIla. CkopocThb 3 MeXaHHYECKUM
TJIMHHACTHIE U TUTACTUYHBI. r/em”,
[MomyckanbHbIe pacIpocTpaHeH! nu
M3BECTKOBHCTHIC XapaxTepHa 4 DOTOBHBIX TIOPHUCTOCTh BSDLIBHLIML
IIeCYaHUKH, AHNU30TPONHS 50 HpH V.or 2.0 o 15 %. cn%co6aMn
apruJuIUThL, CBOMCTB B YCJIOBHSIX 10 4 OpKM /c’ ’
aJIeBPOJIUTHI, €CTECTBEHHOT'O K eHO,CTL £ ~ 4
Mepren, 3ajeraHusl. p P
H3BECTKOBHCTHIC
KOHTJIOMEPATHI,
Opexunu, yrium
Cuerienue
MHUHHAMAJILHO
A K HJIH NOJIHOCTBIO [TnotHOCTE | PaspabarsiBato
. AMEHHCTHIE U
[oponsr OTCYTCTBYET, 1,40-1,90 TCS
JucnepcHbie me0eHOYHBIE K £ < 3
nedopmupyroTes PEIOCTD Iy,<z, r/em”, MEXaHUYECKUM
BIXJIBIE HaKOTIJICHHS
P ’ IUIACTHYECKHU. CKUMACMBL. MOPHUCTOCTh W PYYHBIM
HECBSI3HBIC TaJICYHUKH, TECKU CkopocTs 95-40 % criocoBan
pacrpocTpaHeHH

S IPOJIOJIEHBIX
o 0,2-1,8
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IIpouHocTHbIe | DU3HYeECKHE Crnoco0
I'pynna Onncanne nmopoa | XapakTepHCTHKA . .
cBoiicTBa cBoiicTBa pa3padoTKu
KM/C.
CHUIIBHOBBIBETpEI
bIC WIIH [Tpounocts
TIOJTHOCTBIO 3aBHCHUT OT
JIe3UHTETPUPOBAH BIIQKHOCTH U
Ha6 [InoTHOCTH
HBIC U3BEP)KCHHBIC abyxaroT IUIOTHOCTH, HO
P YRAOT, ’ or 1,10-2,10 | Pa3spabatsiBaro
u Ppa3MoOKaroT, BCerja MeHee 3
11B. r/em’, TCA
MeTamopdrudeckre TUTACTHYHBL, 8MIla KpenocTs
HucrniepcHsie MMOPUCTOCTD | MEXaHHMYECKUM
, BCE MHTCHCUBHO fp<2. CxopocTb
MSTKHE CBS3HBIC ot 20-80 %, W PYYHBIM
Pa3sHOBHIHOCTH BBIBETPUBAIOTCSI U | PACHpPOCTPaHEHH
BIIAYKHOCTb criocobamu
TJIMH, CYIIECH U OCBINAKTCS ST IPOJIOJIEHBIX
Y P ot 10-80 %
CYTJIMHKH, MEJ, BOJIH
MOpPEHHBIE U U3MEHSETCS OT
JIeIOBHAILHBIE 0,3 mo 2,2 xm/c.
OTJIOXKCHUS
Iopomsr ocoboro B
I'opHbIe MOPO/IBI XapaKTepu3yeTcs crielin(pUIEeCKUMU
1. cocTaBa, . 3aBUCUMOCTH
CBOMCTBaMH, TPEOYIOT CIIELUAIBHBIX METOIOB .
Crnermmduansie COCTOSIHUSA 1 . . OT CBOWCTB
. HCCIIeJOBAaHUN M MHIUBUAYaJIbHOM OLEHKH
CBOWCTB opoJT

Ta6numa 2 — IlepedyeHb XapakTEepUCTUK TOPHBIX TOPOJI, YCTaHABIMBAEMBIX B XOJ€
WHXEHEPHO-TEOJIOTHUYECKUX MCCIIECOBAaHUN

Kuace nopoxa IlepeyeHb XapaKTEePUCTUK

I'ene3nc mopon, miomanb paclpoOCTPaHEHMS, MOIIHOCTH, IETporpaduIecKuit
COCTaB IIOPOJ, CTPYKTYPHO-TEKTOHHYECKHE OCOOCHHOCTH MAacCHBa, XapakTep

CkanpHbIC OpPOAbI

(rpymma |A) HAaKJIOHHBII WM KPYTONaJarolIni),

3ajJeraHust CJI0eB (TOPU3OHTAJbHBIN,
MPOYHOCTHBIE XAPAKTEPUCTHKHU MOPOA (MPOYHOCTh HA CXKATHE, PACTSHKEHHE,
CIIEIUIEHHE, Yrojd BHYTPEHHEr0 TpPEHHs) H TMOBEPXHOCTEH ociabieHus
(coucTOCTH, CIAHIEBATOCTH), JehOPMAIMOHHBIE CBOMCTBA MOPOJ, MIOTHOCTh

B YCJIOBUAX €CTECTBECHHOI'O 3aJICraHus

I'ene3uc mopona, oAb UX PacIpOCTPaHEHHUS, MOIIIHOCTG, ETporpadudecKkuit
XapaxkTep
HaKJIOHHBI WM KPyTOMAIarouuii),

IlonyckanbHble IOPOIBL

COCTaB, CTPYKTYPHO-TEKTOHHYECKHE OCOOEHHOCTH  MACCHBA,

(rpymma 1B) 3aJeTanusl  CJIOEB  (TOPM30HTAILHBIM,
IUIOTHOCTh TOPOJL B yCJIOBHSIX €CTECTBEHHOTO 3aJ€raHusl, IUIOTHOCTh CKENETa,
TIOPHCTOCTh, €CTECTBEHHAs BJIAXKHOCTH, IIPOYHOCTHBIE XAPAKTEPHCTHKM MOPO/
(IPOYHOCTH Ha CHKATHE, PACTSIKEHHE, CIETUIEHHE, YTOJ BHYTPEHHETO TPEHHUS) |
MIOBEPXHOCTEH 0CiIadyeHus (CIOMCTOCTH, CJIAHIEBATOCTH), HAJIMYHME TIMHUCTBIX
CJIOEB M MPOCJIOEB, MPUYPOUYEHHOCTh K 30HAM HApyIIEHWH /WM KapCTOBBIM

00pa3oBaHUIM

JucnepcHsle NOpobI l'enesuc mopox; miomanb pacnpoCTPaHEHHS; MOLIHOCTb; JUTOJOTHYECKUE
WIN HaKJIOHHBIN);

HaKJIOHHBIA

0COOCHHOCTH; XapakTep 3aJieraHusi (TOPHU30HTAJILHBIA
XapakTep  3ajeraHus  CJIOEB

prTOHaHaIOIIIHﬁ), MUHEpAJIbHAA TJIOTHOCTbH, IJIOTHOCTH IIOPOJA B YCJIOBHUAX

(rpynma I1): (TOpH30HTAIIBHBIIA, UM

€CTECTBEHHOTO 3aJIETaHMs, IUIOTHOCTh CKEJIETa, IMOPHCTOCTh, ECTECTBEHHAS
BIIQXKHOCTB, CIICIUIEHHE, YTOJI BHYTPEHHETO TPEHUS, T'PaHyJIOMETPUIEeCKHI
COCTaB; HAJMYHE TJIMHUCTBIX CIOEB M TPOCIOEB, NMPHYPOYEHHOCTh K 30HAM
Uit

HapymIeHHH W/WINM KapcTOBBIX 0Opa3oBaHHUH, CBA3HBIX IOPOJ -
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Ha0yXaeMOCTb, IIPOCAZOYHOCTb, YHCIO IUIACTUYHOCTH W  IOKa3aTelb
KOHCHUCTEHIINU
Hduns  mHOTONETHEeMEp3MbIX | TemmepaTypHBIE pEeXUM IIOpPOA, TpaHHWIBl KPUOTEHHOH 30HBI, TIJIyOHWHA
ropabIx mopon (rpymma I1) | ce3oHHOrO OTTaMBaHWS W MPOMEP3aHHs, KOHTYPHI U TIyOHHA PACIIPOCTPAHCHHUS
JIOTIOJTHUTENBHO TAJINKOB, XapaKTep M3MEHEHUS (U3MUECKO-MEXaHUIECKUX CBOWCTB MOPOA NPH
yCTaHaBJIHMBAIOTCS: OTTauBaHWHU
Jns  30H gesuHTerpannu | ['eHe3mc, CONMPOTHBIIEHHE CABHTY IO KOHTaKTaM IIOBEPXHOCTEH oOcialiieHHs,
(rpymma 1) | mamaromux B KApEPHYIO BBIEMKY, MOIIIHOCTh, XapaKTep 3ajlcTaH¥sI
JIOTIOJTHUTENBHO
yCTaHaBJIHMBAIOT:

2. CoctaB, 00bEM M METOAWKA HWH)KEHEPHO-TEOJIOTUYECKUX  HCCIICIOBAHUI
ONpeNeNseTcss IMPOEKTHOM OpraHu3alued M 3aBUCAT OT CTaJAUM HM3YYEHHOCTH U OCBOCHMS
MECTOPOXKACHUS, CTEIEHHU CIIOXKHOCTH €ro MHXEHEPHO-T€OJOTMYECKOro CTpoeHus. Pe3ynbrarsl
WH)KEHEPHO-TEOJIOTUYECKUX UCCIEI0BAHUI JTOKHBI 00eCTIeYnBaTh MOTydeHUEe WHPOPMAIUN JUIS
pelIeHus 3a/1a4 COOTBETCTBYIOLIECH CTaJMM OCBOCHHSI MECTOPOXKICHUS.

3. Ha mouckoBOii ¥  OLIGHOYHBIX  CTaAUAX  [EOJOrOpa3BEeOYHBIX  padoT
YCTaHaBIMBAETCSA XapaKTEPUCTUKA NHKEHEPHO-TEOJOTMUECKUX YCIOBHI pailOHa, OCHOBBIBAsICh Ha
pe3yabpTaTax TIeoloro-ChbeMOYHBIX pPadoT, reoU3MYecKHX WCCIeIOBAaHUN, aHaNIM3a YCIOBUMN
paiioHa UCCIEA0BAaHUI M XapaKTEPUCTUK aHAJTIOTUYHBIX MECTOPOKIACHUM.

4. Ha craguu neranpHO# pasBeaku mecTtopoxkaeHuil (TDO mOCTOSIHHBIX KOHAMIIMA)
WHKEHEPHO-TEOJIOTUUYECKHE YCIOBUS JIOJDKHBI ObITh M3YUEHBI C JIETATBHOCTHIO, 00eCIIeYrBaIOIIeiH
NOJYyYeHHE HCXOAHBIX JIAHHBIX JJISI COCTaBJIECHUS MPOEKTa pa3pabOTKU MECTOPOXKACHUS.
WHKEeHepHO-TeOJOTUYECKHE  HCCIEOBaHUS JOJDKHBI  OXBaThlBaTh 30HY OpPYACHEHHUS U
BMEUIAOIINX TOPO/I.

KoanuecTBo MHKEHEPHO-TE€0JIOTHYECKUX CKBAXKUH JOJKHO COCTABIIATH!

- JUId TPOCTHIX yCIOBUH — He MeHee 8% OT 0OIIero KoJIM4yecTBa Ie0JIOropa3BeOYHbBIX
CKBAYKUH;

- Qs YCIOBHM cCpeaHed CJIOKHOCTH — He MeHee 12% or o0mero koimdecTBa
re0JI0ropa3Bel0YHbIX CKBAKIH;

- JUISL CIIOKHBIX YCJIOBUI — He MeHee 15% oT o0Iero Koim4ecTBa reojioropa3BejOYHbIX
CKBa)KHH.

Ha craguu neranbHOi pasBeaku MectopoxkaeHuil (TOO mOCTOSHHBIX KOHAMIINMN)
JIOTIOJTHUTEIbHO ~ WH)KEHEPHO-TEOJIOTHYECKHE  CKBOXUHBI ~ OypAT  Ha  INOTEHIMAJIBHO
HEeOJaronpusATHBIX 10 YCTOWYMBOCTH YyuyacTkax. Ha Hambonee CIOXKHBIX MO MHXEHEPHO-
TEOJIOTUYECKUM YCIOBHSIM MECTOPOXKACHUAX IMPOBOASATCS JIONOJHUTENbHbIE HCCIEAOBAHUS T10

CHeIHalIbHO pa3pab0TaHHBIM IPOrpaMMaM HU3y4EHHUS MECTOPOKICHHUSI.
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Homyckaercs COBMEILIATh MHXCHEPHO-TEOJIOTUYECKHE CKBa)KHHBI c
reoJIOropa3Bel0YHbIMH.

[Mpu nanmuynu OOHAXKEHUH CKAIBHBIX IMOPOJ JOMOJHHUTEIBHO MPOM3BOIAUTCS H3yUCHHE
[apaMeTPOB €CTECTBEHHOH TPEIIMHOBATOCTU (KOJIMYECTBO M OPHUEHTUPOBKA OCHOBHBIX CHCTEM
TPEIIHH, UX TYCTOTa, IPOTSKEHHOCTB).

5. Ilo pesynbrataM HMHXXEHEPHO-TEOJOTMYECKMX  HCCICNOBAaHUM Ha  CTaguu
NPOCKTHUPOBAHUS JOJDKHBI ObITh MOTYyYCHBI:

- XapaKTEPUCTHKH MPUPOJHO-TeOrpauIecKUX YCIOBHMA, I€0JOTHYECKOTO CTPOCHUS,
TEKTOHUKHU PalioHa U MECTOPOKIACHMUS;

- WH)XEHEPHO-TEOJIOTUYECKUE  XAPAKTEPUCTUKUM  paliOHa U MECTOPOXKIACHUSA
(pacripocTpaHEHHOCTP OCHOBHBIX IETPOrpadUueckuX THIIOB MOPOJX M PYyH, THUI KOHTaKTOB,
KOJIMYECTBEHHBIE XapPAKTEPUCTUKH TPEUIMHOBATOCTH, PACCIOEHUS, aHU30TPOIUM IOPOJ, 30H U
MIOBEPXHOCTEH OCIIa0IIeHHsI, HAIPSHKEHHOTO COCTOSIHUSA, (PU3UKO-MEXaHUYECKUX CBOIMCTB MOPON);

- JUIsL  PallOHOB  PaclpOCTPaHEHHs] MHOTOJIETHEMEP3JbIX TOPHBIX IOPOA —
XapaKTEPUCTUKH KPUOTEHHOCTH MaCCUBA, JIbAUCTOCTH U TEMIIEPATYPbI, TOJIIUHBI CII0S1 CE30HHOTO
IIPOMEP3aHus, XapaKTEPUCTUKU MHKEHEPHO-TE€OKPHOJIOTHYECKHUX ITPOLIECCOB;

- IIPOTHO3HAs1 OLIEHKA BO3MOKHBIX U3MEHEHHUI MH)KEHEPHO-TEOJIOTUYECKUX YCIOBUN
IPUPOIHOMN Cpelibl U BO3SHUKHOBEHUS HEOJIArONPHUATHBIX MHKEHEPHO-T€OJIOTHYECKUX SIBJICHUM Ha
MECTOPOKACHUH U IIPUIIETAIOLLEH TEPPUTOPUHU TOPHOTO OTBOJA.

6. B cnyuae nepecmoTpa HpeayCMOTPEHHBIX MPOEKTOM MAaclTaboB M TEXHOJOTHH
JN00bIUM, CHOCOOOB BCKPBITHS M OCYLIEHUS MECTOPOXKACHHSI MPOBOAUTCSA JOMOJHUTEIbHOE
WHKEHEPHO-TEOJIOTMYECKOE ero u3ydeHue. Ha skcruryaTupyeMbIX MECTOPOXKICHUIX YTOUHSIOTCS
HE/I0CTaTOYHO M3Y4YEHHbIE MHKEHEPHO-TE€0JIOTHYECKUE YCIOBHS (IIaHTOB, INTyOOKUX TOPU30HTOB,
000CO0eHHBIX PYIHBIX Ted. s MOBBIIIEHHS AOCTOBEPHOCTH HMPOTHO3HBIX OLEHOK YCIOBUH
AKCIUTyaTallMM H3Y4aeMbIX Y4YacTKOB HCIOJB3YIOTCS JlaHHBIE, IOJY4YEHHbIE NpHU pa3padoTKe
OCBOCHHOW 4aCTH MECTOPOKIACHUS.

7. Ha »9rame crpouTenbcTBAa M AKCIUTyaTallMM — MECTOPOXKIEHMA  (cTaaus
HKCIUTyaTal[MOHHON pa3BeAKH) B XOJE€ HH)KEHEPHO-T€OJOTMYECKUX HCCIIEAOBAHUM YTOUHSIOTCS
IPOYHOCTHBIE, Je(OPMAIMOHHbIE M IUIOTHOCTHBIE CBOMCTBAa IOpPOJ M MAacCHBa, NapaMmeTphbl
MIPUPOJHON U TEXHOT€HHON TPEIIHMHOBATOCTH.

8. N3yuenne  (U3MKO-MEXAaHUYECKMX  CBOICTB  BBINIOJHSETCS Ha  OCHOBE
71a00paTOPHBIX U MOJIEBBIX HCIIBITAHUI FOPHBIX TOPOJ.

N3yuenne cTpyKTypbl MaCCUBA CKAJIBHBIX TOPOJ BBIITOIHAETCS HA OCHOBE:

- JJOKYMEHTUPOBAHUS OPUEHTHUPOBAHHOTO KepHa MopoAa (MpU BBIXOJAE KEepHAa HE MEHee

80%) MM CTEHOK CKBa)KUH;
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- T€0JIOTO-CTPYKTYPHOH CHEMKH OOHAKCHUH.

9. Ha cragum npenBapurenpbHOM UM ACTAJIBHOM  pa3BEAKU  MECTOPOKICHUS
JIOITYCKaeTCsl OLIEHKa MPOTSHKEHHOCTH TPEIIMH KOCBEHHBIMU MeToaaMu. Ha ctaauu skcnmyaranuu
MECTOPOKIECHUS MPOTSHKEHHOCTh TPEILMH JI0JKHA ObITh YTOUHEHA B X0JI€ KAPTUPOBAHUS.

10. Ha cragum npeaBapuTENbHOM M JETadbHON pa3BEIKM MECTOPOXKIACHUS s
OIpe/ie/ICeHUs] MPOYHOCTHBIX CBOMCTB TPEUIMH HCIOJB3YIOTCS JlabopaTopHble HcnbiTaHus. Ha
CTaJuM SKCIUTyaTallid, NMPH HaIMYUHM JeQopMauuii Ha yCTynax, AaHHbIE MO MPOYHOCTHBIM
CBOWCTBAM TPELIUH YTOUHSAIOTCSA OOPAaTHBIMU pacu€TaMH.

11. Ilo Mepe IOCTaHOBKM YCTYNOB Ha TMpeleNbHbI KOHTYp, a Takke IpHu
npuOMKeHHH K Hemy Ha pacctosHue 100 M M MeHee JOJIKHO OCYIIECTBISATHCSA TI'€0JIOTO-
CTPYKTYpHOE H3Y4YEHHE MacCHBa CKaJbHBIX TOPHBIX IOPOJ C ONUCAHUEM NPOM3OLIEIIIMX U
IPOTHO30M BO3MOXHBIX Ae(opmariuii.

12. B xoxme reosoro-CTpyKTYpHOIO H3y4eHHUs (KapTHpPOBaHUs) 3KCIUIyaTHPYEeMOIO
MECTOPOKICHHUSA JOJDKHBI OBITh YCTAaHOBJICHBI €r0 TI'eO0JIOrO-CTPYKTYPHBIE OCOOCHHOCTH,
OpUEHTUPOBKA OCHOBHBIX CHCTEM TPELINH, BBISBIEHBI THUIIBI MOTEHIMAJIBHBIX Aepopmanuii u
YCIIOBUS UX BO3HHUKHOBEHUS, OTOOpaHbl 00pasiibl NOpos Uil (PU3UKO-MEXaHUUECKUX MCIBITAaHUN
U neTporpago-MUHEPATIOTHIECKUX UCCIICIOBAHUIM.

13. OmnpeneneHue XapakTEPHUCTUK SJIEMEHTOB 3ajJeraHUsl TOBEPXHOCTEH OCIIa0JICHUS
OCYIIIECTBJISIETCS C MOMOUIbIO T'OPHOI'O, COJIHEYHOI'O WJIM THPOCKOIHUYECKOro (B Cllyyae €ciu
MaccuB 00J1aZlaeéT MarHUTHBIMU CBOMCTBaMHM) KommacoB. JlomyckaeTcsl omnpejeieHne a3uMyTa U
yria MajJeHus CTPYKTYPHBIX 3JIEMEHTOB IOBEPXHOCTEH oOciabiieHHsi Ha OCHOBE 0OOpabOTKH
pPe3yJIbTaTOB IUCTAaHIIMOHHON ChbEMKH MaCcCUBA.

14.  Pe3ynpTaThl MaccOBBIX 3aMEPOB MOMJEXKAT CTATUCTHYECKON o00paboTke cC
IIOCTPOCHHUEM KPYIOBBIX JUarpaMMm TpeIMHOBAaTOCTU. [locTpoeHne nuarpaMM TpenIMHOBATOCTH
JIOITYCKAETCs BHIIOJIHATH C IPUMEHEHHUEM NPOTrPaMMHOI0 00eCTIeYEeHHU .

15. Tlo pe3ynabTatam KapTUPOBAHUS COCTABISETCS CBOJHBIA T€0JIOrO-CTPYKTYpPHBIH
TJ1aH /Wi o0bEMHAs M(poBast MOJEIb.

16.  OmeHka pacnpoCTpaHEHHs CTPYKTYPHBIX 3JIEMEHTOB Ha HM)Ke- U BBIIIEJIEKalIlIne
TOPU30HTHI BBINOJIHSETCS HA OCHOBE TPACCUPOBAHUS CIIEJOB HUX IEPECEUYEHUs C IMOBEPXHOCTHIO
Kapbepa, pa3pesa.

17. Tlpu reonoro-cTpyKTypHOM KapTUPOBAaHUM OJKCIUTYyaTHPYEMBIX MECTOPOKICHHM
HEO0XO/IMMO BBINOJIHATh PAH)KUPOBAHHE TPEIIMHOBATOCTH, a TaKXKe palOHMPOBAHUE MacCHBA

TOPHBIX TOPOJ ITO CTCIICHU TPCIIUHOBATOCTHU (6H0‘{HOCTI/I) B COOTBETCTBUH C TaOI. 3 1 4.
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Tadoauna 3 — Mepapxuueckue ypOBHU MOBEPXHOCTEH CTPYKTYPHOT'O OcliabiaeHus (pa3pbIBHBIX

HapyIIEHNUH)
Panr (nops0k) pa3ioMos, MOoOIIHOCTh 30HBI APOOICHUS TTpOTMKEHHOCTS HApYIICHHS Macmtab
TPEIInH pasyioMa WM IIUPUHA TPELUIUH KapThl
Paznowmsi I panra - riayOuHHEIE, 1:2500000
N COTHH U TBICSIYH METPOB COTHHM ¥ TBICSYU KHIIOMETPOB :
Kak IPaBHJI0, CEHCMOT€HHbIE 1:1000000
Pasnoma |l panra — rimyOuHHEIE, JlecsiTKH ¥ COTHH 1:500000
N JlecsTKU ¥ COTHU METPOB :
YaCTUYHO CCHCMOTCHHBIC KHJIOMETPOB 1:200000
Paszmomer |1 panra MeTpsl 1 AECITKH METPOB Kunomerpst 1 zecaTka 1:200000
P priH p KHJIOMETPOB 1:100000
Pasmomsr |V panra JIecSITKM M COTHH CAaHTUMETPOB COTHU W THICSYH METPOB 1:50000
1:25000
Kpymnasie Tpenuas! V panra Cabimre 20Mm Cspimre 10m 1:10000
1:5000
Cpennue tpemuns! VI panra 10-20 mm 1-10m 1:2000
Menkue Tpemuns! VII panra 2-10 MM Menee 1 M -
Tonkne tpemunsl VI panra 1-2 mm Menee 1 M -
JlokanpHbIe TpemuHE | X panra —
BHYTpH IUIaCTOB, CJIOEB, Menee 1 MM Mesnee 1 m -
HOPOJHBIX OJIOKOB

Tab6auua 4 — Knaccudukanuss MacCMBOB TOPHBIX MOPOA MO TPEHIMHOBATOCTH U COACPIKAHUIO
KPYIIHBIX OTEIbHOCTEN

Uucno TpeluH Ha Copnepxanue, % B
1 M rHUH, Cpennuii MAacCCHUBE OTEJIbHOCTEN
Kareropus N
HOpOIBI 110 CreneHpb TPEIIMHOBATOCTH nepeceKaroei pasmep pasMepoMm, MM
IDeIIHOBATOCTH (6;104HOCTH) MaccHuBa HauOOJIbIIIEE UX | OTAEIbHOCTEH,
pett YHCII0 (MOAYIb M 300 700 1000
TPEUTMHOBATOCTH)
[IpakTnuecku
| MOHOJIHTHEIC Memnee 0,65 Boiee 1,5 100 100 100
(MCKITIOUUTETHHO
KPYITHOOJIOYHBIE)
I Mazorpenropatsie 1-0,65 1,0-15 100 | 8o-100 | 2%
(BecbMa KpyITHOOJIOYHBIE) 100
1 CpenHeTpeImnHOBAThIE 1-2 0,5-1,0 70-100 30-80 5-40
v CHJIBHO TPEUIMHOBATHIE 2-10 0105 10-70 30 5
(cpemHEOIOYHBIE)
UpesBblyaitHo Bilnskoe
Vv TPEUIMHOBATHIE 10 0.1 10 Her
K HYITIO
(MeNKOOJIOYHEIC)
18.  HuxeHepHO-T€0JIOTHYECKOE M3YyYeHHE MAacCHUBA T'OPHBIX MOPOJ BBIMOJHIETCS Ha

OCHOBaHMM MpPOrpamMMbl, pa3pabOTaHHOW HKCIUTyaTUPYIOUIeH W/WAM  ClenUaTu3upOBaHHON
OpraHM3aiyeil B COOTBETCTBUU C TEXHUYECKUM 33/IaHUEM, KOTOpast TOJIKHA COAepKaTh:

— BHIBl U METOABbl HMHKEHEPHO-TEOJIOTMYECKOTO M3YyY€HHUs, KOTOpPbIE JOJKHBI
COOTBETCTBOBATH LIEJISIM M CTAJUH UCCIIeI0BAaHUM;

— 00BbeM OypeHHs: M Ha3HaYeHUE KaXJ0U CKBaXKHHBI;

— BUJIBI HCCIIEIOBAHUIN B CTBOJIE CKBAXKUHBI, BKIII0YAst re0(U3NIECKHE;

— cnoco0 OpUEHTHPOBAHUS KEpPHA, a TAKXKE METOMAbI ONpe/eeHUs] NCKPUBIECHHS CTBOJIA
CKBa)XMHBI,

— METOAMKY JIOKYMEHTHUPOBaHMS KepPHA, BKIIOYAIOUIYIO ero (poTorpadupoBaHue;
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— KOJIMYECTBO M y4YacTKH OTOOpa 00pasloB Ui ONpeaeieHus (U3NKO-MEXaHUYECKUX
CBOMCTB;

— COCTaB IUAPOre0JOrMYECKUX UCCIIEI0BaHMIA;

— IUTaH ® TEOJIOTUYECKHE pa3pe3bl C BU3YyaJlM3alUel CTBOJOB CKBAXHUH H
IPENoiIaraéMbIX IT'paHULl IIEPECEUCHUs Pa3PhIBHBIX HAPYLICHHH, T€0JIOTHYECKUX KOHTAKTOB;

— MEpONpHUATHS MO KOHTPOJIO KadyecTBa OypeHMs, TMOBBIIMICHHIO BBIXOJA KEpHA M €ro
JIOKYMEHTHUPOBAHMUS,

— COCTaB M METO/bI JJAOOPATOPHBIX UCIIBITAHUIA;

— TpeboBaHUS K OTYETY O MPOBEAEHHBIX paboTax.

19.  PesynbTarthl TreoQuU3MYECKMX MCCIEJOBAHUM, BBINOJIHEHHBIX B HH)KEHEPHO-
re0JIOTMYECKUX CKBA)KMHAX, JOJDKHBI OBITh CONOCTaBJIECHbI C HWH)KEHEPHO-T€O0JIOrHYECKUMHU
MOKa3aTeJsIMH, TIOJTYYeHHBIMU TIPU IOKyMEHTHPOBAHUHU KEPHA COOTBETCTBYIOIIECH CKBAKHHBI.

20. PaGoTel  (CKBaXMHBI), TPOBOJMMBIEC  (MCIOJB3yEeMbIE) B  HCCIIEIOBAHUSIX
JOKYMEHTUPYIOT. JlokyMeHTaus paboT (CKBaXKMH) BKIKOYALT:

— TACTOPT CKBAXXKUHBI,

— aKT O 3aJI0)KCHUU CKBAXUHBL;

— aKTBI O IPOBEACHNU KOHTPOJIBHBIX 3aMEPOB KOOPAMHAT YCThS CKBAXKHH;

— aKT MHKJIMHOMETPUHY;

— TE0JIOrO-TeXHWYECKUH Haps/ ¢ IPOSKTHBIMU U (PaKTUUECKUMU JaHHBIMU;

— OypoBoOIi XKypHaJ, 3aMOJHAEMbII Ha KaXIyI0 OT/ICIbHYIO CKBaKUHY;

— KypHaJI JOKYMEHTAIlU! KepHa,

— YPOBEHBb MOJ3EMHBIX BOJ HA MOMEHT 3aKPBITHSI CKBRKHUHBI

— aKTHI O JJUKBUJAIUN CKBAKUH.

21.  Ilpu moKyMeHTaluu KepHa HEOOXOAMMO BBLICISATH €CTECTBEHHBIC TPEIIWHBI OT
MEXaHUYECKUX Ha OCHOBE XapaKTEPHBIX UX MPU3HAKOB.

22. U3 craructuueckod oOpabOTKM HMCKIIOYAETCs 30HA JApoOsieHus, 00ycIOBICHHAs
HapYIICHUSIMHA TEXHOJIOTHH OypEeHUSI.

23.  HWccnenmoBaHusi KepHa JOKYMEHTHPYIOT ¢ HHTepBajioM He Ooinee 1 merpa. Ilo
pe3yJbTaTaM HCCIIEJOBAaHUH TOJKHO OBITh TIPEACTABICHO CBEJICHUI HE MEHEe:

- MHTEPBAJ B3SITUS TPOO (M);

- BBIXO/JI KepHa, %;

- ONHCaHWE TOPOJ: THM, IBET, COCTaB, CTPYKTYpa, BTOpPUYHBIC W3MEHEHUS,
CJIOMCTOCTb, CJIAaHIIEBATOCTb;

- MOpP$OIIOTHIO, TeHE3UC;
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- 3aI0JIHUTEN TPEIMH, €r0 COCTaB, MOIIHOCTb;

— MOJyJIb TPEIIUHOBATOCTH, TP./M;

— KauecTBO MaccuBa ropusix nopoa (RQD, %).

24.  JIOKyMEHTHUPOBAHHE CTPYKTYPbl OPUEHTHPOBAHHOTO KEPHA CKBAXXMH BBIIOJIHACTCS
JUTSL KXKJIOM MIIOCKOCTHU OCIa0IeHUs U JOJIKHO COJIEPKATh:

— TIyOMHY TIOCKOCTH OCIIA0JICHHS, M;

— THI HapyIICHHUS;

— YroJ K OCH KepHa, 'paj.;

— JuaMeTp KepHa, MM;

— yroJ OT IMHUU OPHUEHTUPOBAHUS, TPasl.;

— XapaKTepUCTUKHU MIEPOXOBATOCTH;

— THI 3aIOJIHUTENS TPEIIMH U €r0 XapaKTepHCTHKA.

25.  KonuyectBo oTOMpaeMbIX MpoO U3 KepHa OMpenesseTcs 3a1adyaMi HCCIeI0BaHuH,
HEOJIHOPOJAHOCTBIO METPOrpadhuyeckoro cocTaBa U CBOMCTB MOPOJ M AOKHO OBITH 0OOCHOBAHO B
porpaMMe HMHXEHEPHO-TEOJIOTHUECKUX HccienoBanuid. Pasmep mpoObl JomkeH oOecredyuBaTh
NPEJCTaBUTEIILHOCT PE3yJIbTaTOB.

26.  Ilpu HamM4MK MOA3EMHBIX TOPHBIX BBIPAOOTOK WUJIHM BBISIBICHUU ITYCTOT MPOTpaMMa
WHKCHEPHO-TEOJIOTUYECKUX HCCIECIOBAaHUN JOJDKHA MpedycMaTpuBaTh JOKYMEHTHPOBAHUE,
BKJTIOYAIOIIEE:

— TEO0JIOTUYECKOE OMMCAaHUE 10 BCel ATTMHE BHIPAOOTKY;

— (¢ortorpaduu CTEHOK BBIpaOOTOK

— Tpe]CTaBlIeHHE Ha IUIaHE BBIPAOOTKM MECT PACHOJIOXKEHMsS YYacTKOB OTOOpa mpod Juis
orpenieneHus: PU3NKO-MEXaHUUYECKHUX CBOICTB MOPO/;

— YyKa3aHME Ha IUIaHE BBIPAOOTKM MECT IPOBEJCHUS 3aMEpPOB TPEUIMHOBATOCTH TOPHBIX
IOpOJI;

— KypHal pe3yJbTaTOB MAacCOBBIX 3aMEpPOB TPEIIMHOBATOCTH C YKa3aHUEM DPACIIOJIOKEHHS
TOUYEK HM3MEpPEHHH, OPUEHTUPOBKU TPEIINH, PACCTOSIHUS MEXIY TPEIIMHAMHU CMEXHBIX
CHCTEM, IIUPUHBI PACKPBITHS TPEUIMHBI, EPOXOBATOCTH €€ CTEHOK M THUIA 3aIlOJHUTEIS
TPELIHHBI.

27. Jlna obwektoB |l kiacca omacHOCTH JOMKHO OBITH MPOBEACHO HWHXKEHEPHO-
TeoJIOTUYECKOe PAOHMPOBAHWE YYacTKa HEAp MYTEM BBIICICHHS Ha TUTaHE, pa3pe3e W/WiH B
TpEXMEPHOM MPOCTpAaHCTBE oOiacTel (JIOMEHOB), B TpaHHUIAX KOTOPBIX MACCHUB T'OPHBIX MOPOJ

06J1a11aeT OAVMHAKOBBIMU MHKXCHCPHO-TCOJIOTMUCCKUMHU XapPaAKTCPUCTUKAMMU.
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Jnst  MECTOpOXKIEHMH,  CIIOKEHHBIX  JUCIEPCHBIMM  HOpPOJAMH,  BBIIOJIHAETCS
FeOMEXaHUYECKOE paloHHpoBaHue. Jlsd MECTOPOXKIECHUH, CIOXKEHHBIX CKaJIbHBIMU U
MOJTYCKaJIbHBIMU IOPOJAMH, IIPOBOJIATCS TEOMEXAHUYECKOE U CTPYKTYPHOE pallOHUPOBAHUE.

28. [Ipy npoBeneHHM T€OMEXaHUYECKOIO PalOHUPOBAHUS OIPEICISIIOT T[PAHUIIBI
YYaCTKOB, B IIpejesiax KOTOPBIX MPOYHOCTHBIE CBOMCTBA MacCHBa TOPHBIX IOPOJ CUHUTAKOTCS
oJHOpOoIHbIMU. [Ipu ompeneneHnu rpaHul] TEOMEXaHUYECKH OJHOPOAHBIX YYACTKOB (JIOMEHOB)
YUUTBHIBAIOTCS KOHTAKTHI ETPOTpadUISCKUX Pa3HOCTEH, BTOPUIHBIX H3MEHCHHIA, HAPYIIICHHOCTH.

29. [Ipu npoBeAeHUH CTPYKTYpHOTO pPAaWOHUPOBAHUS JIOJDKHBI OBITH  yYTEHBI
TEKTOHMYECKHE  pPA3JIOMbl, OCH  CKJIAJOK, KOHTaKTbl  JIMTOJOTMYECKHX  Pa3HOCTEH,
OrPaHUYMBAIOIIME YYACTKH, B MPEEIax KOTOPBIX CTPYKTypa MacCHBa FOPHBIX MOPOJ CUUTACTCA

OJHOPOHOM.
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puioxenne 3

I'mIPOI'EOJIOI'MYECKOE U3YYEHUE MECTOPOXIAEHUA

1. IIpn ruaporeosIOrn4eckoM H3YyYEHUHM MECTOPOXKICHMS [TOJDKHBI IPOU3BOIUTCS

paboTHI B COOTBETCTBHUH C TaOI. 1.

Tadommna 1 — Bunsr
MECTOPOXKIACHUS

THUAPOTCOJIOTNICCKUX pa60T B 3aBUCHUMOCTH OT CTaauM OCBOCHMA

Craaus ocBoeHUS
MECTOPOKIEHHS

Buasi pador

[ToHMCKOBBIX U ONEHOYHBIX
pabort

OmnpoOoBaHne B OMMHOYHBIX CKBAKHHAX.

Habnronenus mpoaoKUTEIbHOCTBIO HE MeHee | roja 32 ypOBHEBBIM
PEXUMOM TMOA3EMHBIX BOJ B IPOOYPEHHBIX CKBAXKHHAX.

JeransHol pa3Benku

KyCTOBI)IC OHpO6OBaHI/I5[ OCHOBHBIX BOOJOHOCHBIX T'OPU30HTOB.

MECTOPOXKACHUS

Habmronenust 3a pexXMMOM MOJ3EMHBIX U IOBEPXHOCTHBIX BO/I.
Hounzyuenune™ dunbTpanroHHbIE ONPOOOBAHUS TOPHBIX NOPOA Ha JIOKAIBHBIX YU9acTKax
MECTOPOXACHUS MECTOPOXKACHHUS.
Okcryaranus Habnronenus 3a TeXHOT€HHBIM THAPOAMHAMHYECKUM PEKUMOM C
MECTOPOXACHUS BBISIBJIGHUEM YCIIOBUH 3KCILTyaTalluH IPEHAXHBIX COOPYKEHUMH,

CKOPOCTH CHIDKCHUSI HAIIOPOB B MIPUOOPTOBBIX MACCHBAX IO Mepe
Pa3BUTHS TOPHBIX PadoT.

* HpOBOI[I/ITCH B CJIydac nepecMoTpa npeArnojiaraCMbix paHee MaciTaboOB ¥ TEXHOJOTUU I[O6BILII/I,

crmoco0oB BCKPBITHA U OCYHICHUSA MECTOPOKACHU .

2. 0O0beM

TUAPOTCOJIOTHICCKUX

HCCIIeJOBaHUI OIIPCACIIACTCAH CJIOKHOCTBIO

THIPOTEOIOTUYECKUX YCIOBHI MECTOPOXKICHHUS U CTaaueil ero ocBoeHus (tadi. 2, 3).

Ta6auna 2 — IIpru3Haky cI0)KHOCTH MECTOPOKIAEHUH 110 THAPOre0JI0rHUYECKOMY CTPOEHUIO

Ci0:KkHOCTD
THPOTe0JT0THYECKOT 0
CTpOeHHs
MeCTOPOKIEHUS

IIpocTtoe CioxHoe Oco60 cioxHoe

H3MeHYnBOCTD
TEOMETPUU KPOBIU |
MTOJOIIBLI  BOJIOHOCHBIX
TOPU30HTOB
(KOMIIIIEKCOB)

CnokoiiHoe 3aneranue, | HeBbiaepxanHocts 1o | Beicokas
BBIZICP’KAHHOCTh 110 | MOIIIHOCTH
MOIIIHOCTHA

W3MEHYHBOCTD
MOIIIHOCTH

H3meHunBOCTh
(GUITBTPAOHHBIX

CBOICTB BOJOHOCHBIX

TOPHU30HTOB

He Gonee uem B 2 paza | [lo 10 pa3

bonee uem B 10 pas
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(KOMILIEKCOB)
BOZIOYIIOPOB

HM3MeHYHNBOCTh MUTAHUS

IMOJ3EMHBIX BOJI

He 6omee uem Ha 50%
B F'OZJOBOM LIHKJIE

bonee uem nHa 50% B
FOJOBOM ITUKIIE

Hesasnas
BBIPAYKEHHOCTh
WCTOYHUKOB ITUTAHUA™

* K HesBHO BBIPAXKCHHBIM HCTOYHHUKaM IIMTAaHUS OTHOCATCA HCTOYHHUKH HCYCTAaHOBJICHHOI'O
IMPOUCXOKACHUA. HpI/I HCABHOCTHU BBIPAXKCHHOCTH NCTOUYHHUKOB IIUTAHHUA IMOA3EMHBIX BOJ paC‘IéTI)I
IMPOU3BOJATCA AJIA Hauboee He6HaFOHpI/IHTHHX YCJIOBI/Iﬁ IIUTaHUA.

Tab6auua 3 — MunumanbHble 00BEMBI THAPOTEOIOTHUECKUX paboT B 3aBUCIMOCTH OT CJIOKHOCTH
TUAPOre0JIOTHYECKUX YCIIOBUM U CTaIUU OCBOEHUSI MECTOPOKICHUS

O0beM padoT B 3aBUCMMOCTH
OT CTEMEeHH CJI0KHOCTH

Cranus THAPOre0JI0rH4ecKoro
OCBOEHMHS Bua pa6ot CTPOCHHS MECTOPOKICHHS] Pe3yabTaTtsl padoT
MeCTOPOKIEeHHS
Oco6o
IIpoctoe | Cnoxknoe
CJI05KHOE
OnuHo4HOE
ompoOoBaHME B
CKBa)XMHAX Ha
N OpueHTupOoBOYHAS
KaX (bl
. 1 3 6 BeMurHa ko3 dunmenTa
BOJIOHOCHBIH
2 (bupTpaun
TOPU30HT Ha | KM
HCCIIeLyEeMOT0
HonckoBbIx 1 y4acTKa B IUIaHe, IIT.
OIIEHOYHBIX
pabot B B B AOCOIIOTHBIE OTMETKU
Habnronenust 3a YpOBHEH BOJIBI B
MEXEHb | MEKEHb MEXKEHb - .
YPOBHEBBIM MABOJKOBBII U MEKEHHBIN
1 paz B 2pazaB | 3pazaB
PEKUMOM Nepuo/], ”YHTEHCUBHOCTh
MecsIIl, B | MecAll, B | Mecsll, B
MOJ3EMHBIX BOJ B HHOUIBTPALIOHHOTO
MaBOJOK | MaBOJAOK | MaBOJIOK
THIIPOTE€OJIOTMYECKUX MUTAHUS, THIPABIMYECKOE
1pazB 2pazaB | 3pa3aB
CKBa)KMHAX COIIPOTHBIICHUE JIOKA
HEJEN0 | Helewro HEJZIENI0
BOJIHOTO 00BEKTa
KyctoBoe Koadduumentsr
onpoboBaHue BOJIONPOBOANMOCTH U
JleTanpHOM OCHOBHBIX MIbE30IPOBOJHOCTH,
pasBeKH BOJIOHOCHBIX 1 3 6 rapameTp InepeTeKaHus,
MECTOPOXKICHHs | TOPU30HTOB Ha | KM THIIPABIMYECKOE
WCCIIETyEMOTO COIIPOTHBIICHUE JIOKA
y4yacTKa B IUIaHe, IIT. BOJIHOTO 00BEKTa
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AOCOIIOTHBIE OTMETKHU

B B B .
YPOBHEH BOJIbI B
MEKCHb | MEXEHb | MEXKEHb . .
HaGmonenust 3a MABOIKOBBIN U MEKECHHBIH
1 pazB 2pazaB | 3pa3as
PEKUMOM MePHO/I, HHTEHCUBHOCTD
MECSII, B | MECAIl, B | MECHII, B
MO/I3€MHBIX U HH(UITBTPAIIMOHHOTO

[aBOJOK | MABOAOK | MAaBOAOK
HOBEPXHOCTHBIX BOJ MUTaHMs, THIPABINYECKOS
1pazB 2pa3zaB | 3pazaB

COTPOTHUBIICHHUE JIOXKA

HCOCIIO HCOCIIO HCOCIIO
BOJHOI'O o0beKTa

DunbTpaliioOHHbIE
onpoOoBaHUS
TOPHBIX TTOPO/I,
HaAOIIOEHUS 32

* Ompenensercs MPOCKTHOM MO0 | YTOUHECHHE
Jouzyuenue PEKUMOM

CHEeIUATN3UPOBAHHOM THJIPOT€0JIOTMYECKUX
MECTOPOXKACHHUS | MOJA3EMHBIX U .
opraHu3anuei apaMeTpoB
IMOBCPXHOCTHBIX BOJ
Ha JIOKaJIbHBIX
ydJacTKax

MECTOPOKACHUS

HaOmronenus 3a

TEXHOT€HHBIM .
YTO4HEHHE YCIOBUM
THUIPOAMHAMHYECKHM
(dhopmupoBaHus
PEXKHUMOM C
BOJIONIPUTOKOB B TOPHBIE
BBISIBIIEHUEM
. BBIPA0OTKHU U MTApaMETPOB
yCIOBUI .
IPEHaKHON CHCTEMBI.
3KCIITyaTallu
OKcCIUTyaTauus Onpexensaercs NpoeKTOM KauectBennas u
JPEHaKHBIX
MECTOPOXACHUS P N 0TpabOTKU MECTOPOKICHHS KOJIMYECTBEHHAA
COOPYKEHHH,

XapaKTEPUCTHUKA Pa3rpy3Ku
CKOPOCTH CHMXKEHUS P p pastpy
MOJ3EMHBIX BOJI, XapaKTep

HaToOpOB B

W MacITaObl
MPUOOPTOBBIX

(bUIBTPAITMOHHBIX
MaccHBax Mo Mepe .

nedopmariuii

pa3BUTHS TOPHBIX
paboT

* HOH?;Y'—ICHI/IC — YTOUHCHUEC T'HMAPOrCOJIOrNUCCKUX MapaMETPOB OTACIBHBIX YUaCTKOB MCCTOPOXKACHUA

3. Pe3ynbpTaThl rHAPOre0IOrHYeCKUX UCCIIEAOBAHUM SABISAIOTCS UCXOJHBIMU JAHHBIMU
JUI KaTMOPOBKU MOJENH U pacyéra napaMmeTpoB (HIBTPAMOHHBIX MPOLECCOB aHATUTHYECKUMHU
MeToJaMH. B CHOXHBIX ¥ 0CO00  CIOXKHBIX  YCIOBHUAX IPHUMEHSETCS  YHCIEHHOE
reo(puIbTPALIMOHHOE MOJIETUPOBAHUE B IBYMEPHOM WIIM TPEXMEPHOM IIPOCTPAHCTBE.

4. PesynbraroMm TreoQuIbTPAlMOHHBIX pacdy€ToB SBISETCS MPOTHO3 Haubosee
HEeOJaronpusATHBIX YpPOBHEW M JaBlEHHs MOJ3EMHBIX BOJ B TPaHHUIIAX H3y4aeMOIo MaccHBa

TOPHBIX TOPOJ Ha CTAAUAX OCBOCHUA MCCTOPOKIACHUS.
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IMpuioxenne 4

BBIBOP PACYETHBIX CXEM JJE©GOPMHUPOBAHUSA U OIIEHKA YCTOMYUBOCTHU
BOPTOB U YCTYIIOB KAPBEPOB, PA3ZPE30B

1. OneHka ycTOHYMBOCTH OOPTOB M YCTYIOB KapbepoB, pa3pe3oB B 3aBUCUMOCTU OT
JTamna MPOEKTHUPOBAHUS U OTPAOOTKU OTKPBITBIM CIOCOOOM JIOJKHA BBIMOIHITHCS METOJIaMH,
OCHOBAaHHBIMM Ha TEOPUM MPEACIFHOTO  PABHOBECHS, YHCICHHBIM M  (pu3nyecKkum
MOJICIIMPOBAHHEM B COOTBETCTBUH € TaOII. 1.

Tadauua 1 — MeTonbl OIEHKH YCTOMYMBOCTH OOPTOB KapbhepoB, pa3pe30B HA Pa3IMUHBIX dTarax
UX NMPOCKTUPOBAHUS U OTPAOOTKH

MeTtonpi,
Metonpl pu3IIECKOTO
OCHOBaHHBIE HA YucneHHsle u
Oran nmpoeKTUPOBAHUS U OTPAOOTKH Merton . MOJICITAPOBAHUS U
. Teopuu BapHUAIUOHHBIN
Kapbepa, pa3pesa aHAJIOT U CICTIAANbHBIC
peeabHOro METOJIbI
HCCIICIOBAHUS
paBHOBECHS
[IpennpoekTHbie pabOTHI ° o o o
BpemenHbIX KOHOUIIUN o ° o o
20
ITocTOAHHBIX KOHIUIIUH o ° o o
IIpoextupoBanue o . o o
[IposiBIeHNE KPUTHIECKUX
. o ° ¢ o
neopManuii Mpu SKCIUTyaTaIiH
PekoHCTpyKIIHS Kapbepa o ° o o
«®Y — TUTST BCEX 00BEKTOB BEJICHUS TOPHBIX pabor;
«#» — s 00BEKTOB BeJleHUS TOpHBIX pabot Il kiacca omacHOCTH W MpH KOMOMHHPOBAHHOM pa3paboTke
MECTOPOXKACHHUS;
«O» — KaK JOTOJTHUTEIBHBIN MEeTO/T (TI0 PEIICHUIO CTICIINATU3UPOBAHHON OPTraHU3aIINHN )
2. [Ipu oreHke ycTOWYMBOCTH OOPTOB M YCTYMOB KaphepoB, pa3pe30B HCXOIHBIC

JIaHHBIE BBIOMPAIOTCSI B COOTBETCTBUHU C BHIOPAHHOW MOJENBIO JTePOPMUPOBAHUS U KPUTEPUEM
paspylieHus MNPUOOPTOBBIX MACCHUBOB, CO3[JaHHOW HA OCHOBE WHXKEHEPHO-TE€OJIOTHUECKOTO
M3yYEHUS U PAHOHUPOBAHUSA MECTOPOXKIACHUS.

3. B kauecTBe MCXOIHBIX JAHHBIX HMCIOIB3YIOTCS (DU3UKO-MEXaHUYECKHE CBOMCTBA
MaccHBa TOPHBIX TIOPOJ U TIOBEPXHOCTEH OCIabIeHu .

4, KoppeKkTupoBKy HCXOIHBIX [aHHBIX ISl BBIIIOJHEHUS PACYETOB YCTOWYMBOCTU
OOpPTOB M YCTYNOB KaphepoOB, Pa3pe30B JIOMYCKAETCS OCYIIECTBISATh HA OCHOBAHMM HATYPHBIX
JaHHBIX W PEe3yIbTaTOB HAONIOACHUI, OTpakalomuX (AKTUYECKOE COCTOSHUE MPHUOOPTOBOTO

MaccuBa.
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S. VY4er popMbl Kapbepa, pazpes3a B IUIaHE IPOBOJUTCA MO PEIICHUIO TPOEKTHON WU
CHEeMaIN3UPOBAaHHON OPraHU3alMK ITyTEM PELIEHUs TPEXMEPHOH 3a1auu.
6. [TapameTpsl OOPTOB U YCTYIIOB KapbepoB, pa3pe30B ONPEACISIOTCS B COOTBETCTBUH

CO CXEMOH, MPUBEICHHON HA PUCYHKE 1.

Pucynok 1.Cxema koHcTpyKumu 6oprtoB u ycrynos: h, H,,, H — cooTBeTcTBeHHO BBICOTA yCTYIIa,
Ipynn yCTYNOB, OOpTa; O, Oy, O— COOTBETCTBEHHO, YIOJl OTKOCA YCTyNa, KOHCTPYKTHBHOMN
rpynnsl  ycTynoB u ©Oopra Kapbepa, paspesa; B, B,, — coorBercrBeHHo, mmpuHa
peIOXPaHUTEIBHON U TPAHCTIOPTHOW OEPMBI
7. Onpenenenue HanOoJiee HANPSHXKEHHON MOBEPXHOCTH CKOJIBKEHUS IPOM3BOIUTCS
Ha OCHOBE AHAJIUTHYECKUX pPACUYETOB WJIM IyTeM BbIOOpa M3 MHOXECTBAa IOBEPXHOCTEH
ocabyieHus1 TOBEPXHOCTU C MUHUMAJIbHBIM KO3 (ULIMEHTOM 3araca yCTOHYUBOCTH.
8. [Ipn mocTpoeHHH TOBEPXHOCTH CKOJIBXKEHHS ONPEAEISAIOT MOJO0XKEHHE TPEIIUHBI
OTpBIBA, YXO/d1Iel B MaccuB Ha ri1yOouny Hgo:
o, 2C
—__0 _ n
Hgo = y = ” ctg(45-0,5¢,), )

TZie: 0g — MPOYHOCTh MOPOJ Ha ogHoocHoe cxkatue, Mlla; C, — cuerienne B maccuse, Mlla; ¢, —
yroJl BHYTPEHHET0 TPeHuUs, rpajl.; y—00bEMHBII Bec, mH/M®,

9. Ha sTamne mpeanpoeKkTHBIX padoT JIOMYCKAETCs 110 PEIICHUIO CTICIIHATN3HPOBAHHON
OpraHu3aIliy OTPEICISITh TapaMeTPhl OOPTOB M YCTYIIOB Kapbepa, pa3pe3a METOIOM aHAJIOTHH.

10.  Pacuér ycrtoiumBOCTHM OOpPTOB M YCTYNOB KapbepoB, pa3pe3oB C YUETOM
BO3JICHCTBUS CEMCMUYECKUX CHUJT BBIMOJHSETCS METOJIOM alNre0pandecKoro CIOXKEHHS CHI,

OCHOBAHHBIM Ha TCOPHHU MMPEACITIBHOTO PAaBHOBECH, B COOTBETCTBHUU CO CcXeMoM PUCYHKA 2.
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YpoeeHs n0d3emHbIX 800

PI/IcyHOK 2 — Pacuer YCTOﬁqHBOCTH O6BO,Z[H€HHOFO H30TPOIMHOTO OTKOCa C Y4YCTOM
BO3,I[€I‘;ICTBI/I$I CEMCMUYECKUX CHUII MCTOAOM aﬂre6pa1/1qe01<0ro CJIOKCHMHA CHII

ZKR cos 4 +P* ‘mégs_”i)— D, + AP cos(45+0,5¢, )~ Q, siné, jtg(pi +cl i+A}
(04

n= sin(a— ;) @)
z{pi sin g, — P S H L APsin(45+0,50, )+ Q, sin &, + B}
COSx
Di _ Hi,i—l + Hi,i+1 78|i (3)
2
. P . (4)
1 b
a+2-=|———
3Lg (45—0,540)}
Qc:KO‘Kl'P'kc (5)

rae:P — Bec 6moka, MH; a — yron oTkoca, rpaj.; 4j — yroil HaKJIOHa OCHOBaHHS OJoKa, rpaj.;
Pi® — Bec «cBOOOIHOI» (HaXOSIIEHCS BhIIIE JMHUN OTKOCA) BOJBI B Ipenenax 0o0ka, MH; D;
— cuna ruapocratudeckoro masienus, MH;H;i+1, Hij1— Hamop nHa rpamsx 6mokos, MH; lj —
JUIMHAa OCHOBaHHUA OJIOKa, M; ), — IJOTHOCTH BOJIBI, MH/M?; AP- yaenbHas Harpyska oT
obopynoBanusi, MIla; P,; — obmuii Bec obopymoBaHus/coopyxkenus, MH; a — cpennee
paccTossHHe MEXIy omopamu, M; b — paccrosHre OoT Kpas 00OPYIOBaHHS/COOPYKCHHS JI0
BepxHel OpoBku, M; Q; — celicMuyeckas cwia, MH; & — yrom Mexay HOBEPXHOCTBIO
CKOJBXEHUS M HAlpPaBICHHEM CEHCMHYECKOW CHJIbl, W3MEPEHHBI B BEPTUKAJIBHOU
MJIOCKOCTH, Tpaid.; Ko — KOdDPHUITMEHT, yYWUTHIBAIOMINNA Ha3HAYECHUE COOPYKEHHSI U €ro
OTBETCTBEHHOCTH (T.€. Ul KaphepoB npuHUMatoT 1,5, mist otBanoB — 1,0); K1 — kosdduiiueHr,
YUUTBHIBAIOIINNA JOMyCKaeMble MOBpEXACHUs 3MaHuil u coopyxkenuit (K1=0,25 mis 60pToB u
K31=0,12 nns ycTymoB M OTKOCOB OTBAIOB); K. — KOA(D(PHUIMEHT CEHCMHUYHOCTH, KOTOPBIA
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MpEACTABISIET COOON 3HAUEHUS YCKOpPEHHUs KoJieOaHWUW B NOMSIX g; A — IOTMOJHUTEIbHBIC
YACPIKUBAKOIINUEC CUJIBI, MH, B - JOIMOJIHUTCIIBHBIC CABUTAIOIINEC CHUIIBI, MH.

11.  Pacuér ycroiunBOCTHM OOPTOB U YCTYNOB KapbepoB, pa3pe30B BBIMOIHICTCS
METOJIOM BEKTOPHOTO CJOXEHHS CHJ (MHOTOYrOJIbHHKAa CHJI), OCHOBAaHHBIM Ha TEOPHH

IIPEJIEIbHOIO PABHOBECHS, B COOTBETCTBUH CO CXEMOM puUCyHKa 3.

a

CIZ,X L )

e ST

& e S

= ;:;”/ D2_3 Pn

: i Pn
R2
. Ds l R, .
H P Za e
S _ZCly
A &
(/’”
R3

Pucynok 3 — Cxema pacuéra ycTOHYMBOCTH OOBOJHEHHOIO H3OTPOIHOIO OTKOCA C YUYETOM
BO3JICHCTBUSL CEHCMUYECKHMX CHJI METOJOM BEKTOPHOIO CIOKeHus cuil: P; — Bec
paccmatpuBaemoro 61o0ka, MH; Cl; i1, Clii.1, Cli— cunsl cuernsienus, HanpaBjieHHbIE MapaieIbHO
COOTBETCTBYIOIIMM TrpaHuiiaMm 0j0koB, MH; Dijj+1,Dij.1, Di— cuibsl THIpoCTaTHUECKOTO JaBICHUS
o rpanunam 6mokoB, MH; R;i+1,Rji1, Ri — peakmuu o rpanumam 6;10koB, MH; S — ceficmudeckast
cuna, MH; f — yron HakiioHa ceiCMUYEeCKOM CUJIbI, TPaj.

12. Pacuér ycroitumBocTH OOpPTOB W YCTYNOB KapbepoB, pPa3pe30B METOJaMU

IIPEAEIBHOIO PABHOBECHS IOJKEH YAOBIETBOPATH TPEM YPABHEHUAM:

2.F=0,2F=03>M=0, (6)

rie Fx m Fy — COOTBETCTBEHHO NpOEKUMHM CHJI HAa TOPU3OHTAIBHYIO M BEPTHKAIBHYIO
KoopauHatHble ocu, MH; M — MomenTsI crit, MH M.

13.  BsIOOp pacy€THBIX CXEeM OIpENeNsIeTCs] Ha OCHOBE aHall3a Ie0JIor0-CTPYKTYPHOTO

CTPOCHUA HpI/IGOpTOBOTO MaccuBa C y‘-IéTOM MIPHUHATOTO Macirada: YCTYII, I'pyIiiia yCTyIoB, 60pT.
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CxemMbl W METOJHMYECKUE IIOJIOKEHHSI pacueTa yCTOMYMBOCTH OOpPTOB W YCTYIOB KaphepoB,
pa3pe30B MpUBEIEHBI B TaOIUIE2.

14.  Tloctpoenue BhITYKJIOro mpoduis 0opTa Kapbepa, pa3pesa OCyIIEeCTBIACTCS yTeM
NPUJAHUAS KaXKJIOMY €ro JJIEMEHTY MaKCHMAaJbHOTO yIjla HaKJIOHA, OO0ECHEeUMBAIONIETO €ro
YCTOMYUBOCTh M YCTOMYMBOCTH BCEX TPYII JIEMEHTOB 0OpTa, HAYMHAS C HWKHETO DJIEMEHTa Ha
YpPOBHE JHA Kapbepa, pa3pesa.

JlomycKkaeTcst MOCTPOEHUE YCTYIOB OJIUTOHAIBHON (POPMEI.

44



Tadauna 2 — CxeMbl pacuéta yCTOWYUBOCTH OOPTOB M YCTYIIOB KaphePOB, pa3pe30B

He

[Inpraa MpU3MBI BO3MOKHOTO 0OpYyIIEHUS

M = Hyo /o, /C,19(45 - 0,50, )

Ne Pacuernas cxema Kparkoe onucanue YcnoBust npuMEHEHUS
1 —m— [penenbHbie napamMeTphI s | OTcyTcTBHE
a fHe
” | HeoOBOJHEHHBIX MACCHBOB OMNpPEIENAIOTCA | HEGIATONPUATHBIX
HCXO0ns U3 pucyHka 4.4 TTOBEPXHOCTEH
ociabnenus, 0o
H Jis  pealbHOrO OTKOCa pacyeT JOJDKCH TOBEPXHOCTH
BBIONHATECA  MYTEM  TOCHCHOBATCIBHBIX | o01a6iieHHs HANPABIIEHDI
MPUOIMKSHUIT € HCMOJIb30BAaHUEM METOJIOB, MO yrotamu: -5°<B<-60°
MPUBEICHHBIX B MyHKTax 7-9.
JomyckaeTcst  ONpeiessaTh  MPEICIbHYIO
BBICOTY OTKOCa TMpPH  33aJaHHOM  yIJie
MoTaIeHus o o Gpopmye:
a+o
1-Jto| = Jetge
2 Pacuer BBIIIOJIHSAETCS nytem | OTcyTcTBHE
TOCJIEIOBATEIBHBIX OPUOITKCHU C | HeOIArONPHUSITHBIX
HCIONIb30BAHMEM METOJIOB, IPUBEACHHBIX B | MOBEPXHOCTEH
myHkrax 10-12. ociabieHusi, MOpPOAbI ¢
HU3KOM Hecyuiei
CHOCOOHOCTRIO  (p<<13°,
a<(45- 0,5¢,)
3 BbICOTa BepTI/IKaJ'H)HOFO yCTyna: OTcyTCTBI/Ie
~ S HeOJIaronmpHsITHBIX
N
N R o MOBEPXHOCTEH
~ ~ S - — Pn _
- o e H(g = Hgo 1+ C tg (45 015¢’n) ocabieHus, 1Moo
. RHgg n HOBEPXHOCTH

ocnabaeHus HalpaBJICHbI
noJ yriiamMu:

-5°<p<-60°
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BricoTa BepTHKAIBHOTO yCTyIa

Zcrph’
Y tg(Bletg(b —¢")

Hy = +

r r
, C'cosg

"= Scos(B)sin(B — @)

[IupuHa NpU3MbI BO3MOKHOTO 00pYIICHUS

m=(H, - )ctg3

HeGmaronpustHoe
3aJIeraHue MOBEPXHOCTEHN
ociabnenus,
HaIPaBICHHBIX B
CTOPOHY BEIPaOOTaHHOTO
OpOCTpaHCTBa TIpU B>@'.
CxeMa MpUMEHSETCS MPH
yeaoun  h' <Hgy wm
H'.<H,

BricoTa yctyna

r . r
2C, SINaCcosy ,

H = Sina—B)sin(B — v

TupuHa MpU3MBI BO3MOXKHOTO 00PYIIEHUS

m=H(ctgS —ctgar)

Hebnarompusitaoe
3aJIeraHue NMOBEPXHOCTEN
ociabnenus,
HalpaBJICHHBIX B
CTOPOHY BBIPaOOTaHHOTO
NpOCTpaHCTBa 1pH ff >¢'
U yrijie OTKoca o>f

Bricora yctyna

C'coso’

Yeryn CII0’KEH
CUJIbHOTPCIINHOBATBIMU
HOPOJAMHU.

H _
yeosBsin(B — ') (1 — /ctg (a)tg(f
[[IupuHa TPU3MBI BO3MOXXHOTO OOPYIICHHUS

m=(H —H90)ctg — Hctgx

NHieGnaronpusTroe
3aJIeraHue NOBEPXHOCTEN
ociabneHus,
HaIpaBJICHHBIX B
CTOPOHY BBIPaOOTaHHOTO
NPOCTPaHCTBA TpU [>¢’
W yTIIe OTKoca a>

3a0TKOCKA 10 HACJIOCHUIO.

Bricora ycryma:

H = (b+2ac)++/(b+ 2ac) —b?

A= i) 05(e0e —ctga)sinle—g])+

n

4+ Ctge cos(a +£)cos(e — )
COS @,

]

b= _LQ,{ZC" cosglctge — &(ctgg - ctga)cow,:}
sin(a—¢))L 7 y

b (?r’] cosS ¢,
ysin(a-¢})

[InpuHa npU3MBI BO3MOKHOTO 00pYyIICHUS

HebnarompusitHoe
3aJIleraHue MOBEPXHOCTEH
ocnabieHus,
HarpaBJIeHHbBIX B

CTOPOHY BBIPaOOTaHHOTO
NpoCTpaHcTBa MpH ff >¢’
U yrie oTkoca a={
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H-b

m=———
2asin g
8 Pacuer BBINTOJHACTCS nyrem | HaknoHHoe U kpyroe
TIOCIIEI0BATENIbHBIX HPUOTIMKESHUH C | 3aJleraHue  CJI0eB ¢
UCIIOJIb30BAaHMEM METOJIOB, IPUBEJACHHBIX B | MAaJCHHEM B  CTOPOHY
myHkrax 10-12. BEIPaOOTaHHOTO
MIPOCTPaHCTBA pu
YacTHBIM  cloy4aeM  SBISIETCSL  OTKOC, a<B<90 u p>¢'
MIOJICEYECHHBIH HapylieHneM. B arom ciyuae
MIOBEPXHOCTh CKOJBXCHUS B BEPXHEH dHacTh
COBMAJAET C HAPYIICHHUEM.
——
H
9 i Pacuer BBINONHACTCS IIyTEM ITonoroe 3ajIeraHue
S MOCJICIOBATEIBHBIX TPUOIIKEHHIA C MMOBEPXHOCTEN
- HCIIOJIb30BAHUEM METO/I0B, IPUBEACHHBIX B ociabnenus npu f<¢’,
o nmyHkrax 10-12. 5<p<25°,
— m -—
i a
10 " Pacuer BBITIOJIHAETCS nyrem | Hanuuume cnaboro cinos,
| — L —
; MOCTIeIOBATENbHBIX npUOIMKEeHNH c | obmee COIPOTHBICHHUE
HCIOJIb30BAHUEM METOJ0B, MNMPHUBCIACHHBIX B CABUTY KOTOPOI'o0 HHUIKE,
Y nynkrax 10-12. YEeM y BbIIIE3AJIETal0IINX
nopon
11 Pacuer BBITIOJTHSIETCS nyreM | MynbaooOpasHoe
TIOCIIEI0BATEIILHBIX NPUOITKEHUH C | 3ajeranue NOpox.

UCIIONIb30BAaHUEM METOJIOB, NPUBEJICHHBIX B
myHktax 10-12.
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12

JedbopMupoBanne OTKOca TyTeM wu3rHOa
CIIOEB

B kauectBe mnpuOmmkeHHoro u rpyboro
MOJX0Ja JIOMyCTUMO BBEICHHS B  Yroi
H30TPOITHOTO OTKOca (o) MompaBok (Ao) Ha
OCHOBaHWU rpaduka (pUCYHOK 5.5):

aCJ = au3 - Aa
Jns Oomee TOYHOW OLIEHKH HEOOXOIHUMO

MPOBOANTD  (U3WUIECKOE WM YHCICHHOE
MOJIEITMPOBaHHE.

Hannawne
KPYTOINaJaroLIHX
MOBEPXHOCTEN
ociabnenus,
HAaIlPaBJICHHBIX B MAacCHB
(obpatHOE maneHue) npH
60< 4<90.

HedopmupoBanue OTKOCa

ONIPOKUABbIBAHUS 0JIOKOB.

MyTeM

Jns Oonee TOYHOW OLIEHKH HEOOXOIHUMO
MPOBOMUTh  (U3WYECKOE WM YHCICHHOE
MOJICTTHPOBaHUE.

Hannawne
KPYTONaJarolInx u
TIOJIOTOTIAAAOIINX
MOBEPXHOCTEN
ocrabieHus,
HalpaBJICHHLIX B MAaCCHUB
(oOpatHOe maseHue) npu
60< £<90.

HedopmupoBaHne oOTkOoca €  3JIEMEHTaMHU

TpelmunHoBaTbIii Maccus,

n3ruda cioeB 1 ONMPOKHUIbIBAHUS OJIOKOB. HaJu4ue
KPYTOTAAAIOUTIX u
Jist Gomee  TOYHOM OLEHKH HEOOXOMMMO | 11070romanaomix
MIPOBOANTD  (M3MYECKOE WM YHCICHHOE MoBepXHOCTEi
MOJEIMPOBaHHUE. ocabrenus,
HalpaBJICHHBIX B MACCHB
(oOpaTHOE ManeHME) MpH
60< 4<90.
13 Pacuer BBINTOJTHACTCS nyteM | I'eonoro-crpykrypHOe
TIOCIIEI0BATEIIbHBIX HPUOTKEHUH C | cTpoeHHe OTIMYaeTcst OT
KomOunHanms pa3inn4HbIX BUAOB HCTIONIb30BAHMEM METOJIOB, IPUBEICHHBIX B | CXEM 1-12 I
neGopMHUPOBAHUS myaktax 10-12 w/wmm ¢ mOpuMeHeHWeM | MpelCTaBisieT ux
¢busnyeckoro WA YHCIICHHOTO | KOMOHMHAITUIO
MO/JICITUPOBAHUSA
ITpumevanue:

3HaK MUHYC MNpW YIjax NaJeHus MOBEPXHOCTEH ociabiieHus (ff) o3HayaeT HalpaBjeHHE B CTOPOHY MaccuBa, 0e3
3HaKa MHHYC — B CTOPOHY BBIPa0OTaHHOTO NIPOCTPAHCTBA.

Cxembl 4-9,12 mnpuMeHHMBI IIpU YCJIOBHH, €CIM IPOCTHPAHUE IOBEPXHOCTEW oOcyableHHs OTJIMYaeTcsi OT
MPOCTUPAHUS TIOBEPXHOCTEH OOPTOB M YCTYIIOB KaphepoB, pa3pe3oB He Oosiee ueM Ha 20 rpaj.
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a - TIPH MOJTHOM OIIPOKHIBIBAHUH CIIOCB 0 - Ha MOMEHT cKayka JiehopManuu
(cmemenus 0,5-2 M u mmpuHa 3akoioB 0,3-0,6
M ripu H=100 m; cmemenus 1,0-4,0 M u
mupuHa 3akojoB 0,5-1,0 m mpu H=200 m;
OTHOCHUTEIIbHBIC JehOpMaIiu 3a IPU3MON
oGpyurerus (5-10)-107%)

. p b aa, 1.0y

‘ Aa, (...°) /——-\
A AN
1
o= 7 ’
4

10

3 / 5

a /

0 0
-50 -70 +90 B, (..°) -50 -70 +90 B, (.0

B - IIPH MOSBJICHUH BUAUMBIX TpemuH (cMmenienus 0,1-0,2 m mpu H=100 m; cmemenus 0,2-0,4 m
npu Y=200 M; OTHOCUTEIbHBIC JeOopMaIuu B Ipu3Me oOpymeHus (2-6)- 10'3)

€ Aa, (...°)

N
p

2 / 7] /';'5_\ \\

-50 =70 +90 80 B, (.°)

Pucynok 4 — I'paduku nompaBoK K yrjaM MOTramieHus: H30TPOIHBIX OTKOCOB O; IPHU
OTPEICTICHUN TPEJEIbHBIX YIJIOB HAKJIOHAa OOPTOB B CIOMCTHIX MAacCHMBax Mo cxemam 8 u 12
Tabmuuel 2: 1 — o, =57°,¢' =17°; 2 — ¢, =52°,¢' =17°; 3 — @, =52°,¢' =24°; 4 — ¢, =52°,¢' =30°;

15.  Ilpu uyucieHHOM MOJENUPOBAaHMM pacdyeT Kod(dduumeHTa 3amaca ycTOMUYUBOCTH
OOpPTOB M YCTYNOB KapbepoB, pa3pe30B OCYIIECTBISAETCS MyTEM MO3TAlHOTO CHIDKEHUS
MIPOYHOCTH HA C/BHT JIO MOSBJICHUS B pacueTe IUIACTHIECKUX JeopMaInii.

16. Kooddumment 3amaca, TOTYYSHHBI METOJOM CHIDKCHHS TIPOYHOCTH TIPH
YHUCICHHOM MOJETUPOBAaHMHU, SKBUBAJICHTEH K03(duumeHTy 3amacy, onpenensieMoMy MeToJaMU
IpEeJeNTbHOr0 PABHOBECHS.

17.  YucrneHHBIM MOJEIMPOBAHUEM JIOIYCKAETCSl OTPEACIATH ITapaMeTphl HApsKEHHO-
neOpMHUPOBAHHOTO COCTOSIHUSI IPUOOPTOBOTO MacCHBa.

18. Ilpu wuCHONB30BaHMM BEPOSTHOCTHOTO TOAXOJAa BEPOSTHOCTh  OOpYIIEHUS
OTpeNieNIeTCsl C TOMOUIbI0 CTAaTUCTHMYECKMX MHOTIOMapaMEeTPUUYEecKUX METOJOB B paMKax
CTaTUCTHYECKOW M3MEHYMBOCTH KaXKJIOTO M3 (PaKTOPOB KaK COOTHOIICHUE JTOIH KOA(PUIHESHTOB
3araca MEHbIIIE WM paBHOMY | KO BceMy OO0BEeMy IPOBEACHHBIX HTEpalnii, BBIPAKCHHOE B
MPOIICHTAX.

19. Ha »tanax MMPOCKTUPOBAHUA OCBOCHUA MCCTOPOKIACHUSA BCpOHTHOCTHHﬁ 18(0719.0)1 §
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MPUMEHSIETCS KaK JOTOJIHUTEIbHBIN sl O0Jiee TOUHOTO yueTa BIUSHUS U3MEHYMBOCTU (PaKTOPOB
B BEIOpaHHBIX HOPMATHBHBIX KPUTEPHSIX YCTONYUBOCTH.

20.  Tlepen mpuMEHEHHEM BEPOSTHOCTHOTO MOJIXOJa AOMYCKACTCS UCKIIOYCHHE OTHOTO
WIM HECKOJBKUX (PAKTOPOB MYTEM BBISIBICHUS aHAIM30M YYBCTBUTEILHOCTH HU3KOTO BIIUSHUS
dakropa (menee 1%) Ha pe3ynbTaThl pacyeTa.

21.  BeposTHOCTHBI aHamW3 JOJDKEH TMPOBOJUTHCS OTACIBHO I Pa3IUIHBIX
MacmTaboB: YCTYI, IPyIa yCTYIOB U OOPT.

22.  dusuueckoe MOJEIMPOBAHUE HCHOJIB3YyeTCA JUISl OLEHKH CMELIEHUH ¢
ornpezeNieHus: MexaHu3Ma jaeopMupoBaHus TIPUOOPTOBOTO MacCHBa MPHU COOMIOACHUHN KPUTEPHEB
no00usl.

B pacuerax ycroiiunBocTH OOPTOB KaphepoB, Pa3pe30B JOJDKHO YUYUTHIBATHCS BIUSHUE
BCEX BOJJOHOCHBIX TOPU30HTOB, MPEACTABICHHBIX B IPUOOPTOBOM MaCCHBE.

OneHka BO3MOKHOCTH  MpOSABIEHUS  (GUIBTPAIMOHHBIX  AepopMaluii  JOJKHA
OCYILECTBIISITECSL C yYETOM OCOOEHHOCTEH peXHMa IMOJ3EMHBIX BOJ, TPAHYJIOMETPHUYECKOTO
COCTaBa FOPHBIX MOPOJT M 3aMIOJIHUTEIICH B TPEIIMHAX.

B MHOrON€THEMEP3TIBIX TOPOIaX MPU 0OOCHOBAHUM KOHCTPYKTUBHBIX MapaMeTpOB OOPTOB
U YCTYIOB KaphepoB, pa3pe30B U OTKOCOB OTBAJIOB HEOOXOIUMO YUUTHIBATh BIUSHUE TAIUKOB Ha
UX YCTOMYMBOCTb.

23. Ha »tame »sKCIutyaTamwu Kapbepa, paspe3a pacdyeraM YCTOWYHMBOCTH YCTYIIOB
BEPOATHOCTHBIMU METOJIaMHU JIOJDKHA MPENNIECTBOBATh KalHOPOBKA C pealbHBIMU YCIOBUSMHU U
npousonenmmumMe aehopmManusiMu. B pesynbrate kKanuOpoBKU OmpenenstoTes popmMa U MaciTad
BBIBAJIOB, PACCTOSIHHEC MEXIYy TPEIIMHAMH W WX MPOTSHKEHHOCTh, BapHWalHs 3HAYCHUH, 3aTeM
BBITIOJTHSIOTCSL OOpPAaTHBIE PACYETHI C MOJIYICHUEM ITPOYHOCTHBIX XapPaKTEPUCTHK.

24.  BnusHHE Harpy3ok OT 00OpyIOBaHUS, 3AaHUN WA COOPYKEHH HA YCTOMYHUBOCTH
YCTYNOB Kapbepa, pa3pesa, CI0KEHHBIX CKalbHBIMU W TONYCKATBHBIMH IMOPOAAMH, IOJHKHO
VUUTBHIBATHCSI MPU CTAMMOHAPHOM pa3MEIICHUH OO0OpYIOBaHMs. YYET BIUSHUS HArpy30K OT
000pyIOBaHUs, 3MaHUM WM COOPY)KEHHM Ha YCTOWYMBOCTH YCTYINOB Kapbepa, pas3pesa
CIIOKEHHBIX CJIa0bIMH TIOpOJaMU (TJIMHHUCTBIE, CYTJIMHUCTBIC, CyIecdyaHble OOBOIHEHHBIE)
ABIISIETCS O00s3aTENIbHBIM BO BCEX CIIy4asX, 3a HMCKJIIOYEHHEM KpPaTKOBPEMEHHBIX Harpysok,
BO3HUKAOIINX TPH TIEPEABIKCHUHA 000PYIOBaHUS.

25.  V4er ropHOro 000pyJIOBaHUS, 3JaHUH WIIM COOPYKEHUH NIPH MX PACIIOIOXKCHUH Ha
OepMax MOJDKHO OCYIIECTBISTHCS B IUIOCKON TocTaHOBKE (0e3 ydera OOKOBOTO 3a)XMma) IO

(I)OpMYJ'Ie 4, 0o IMyTEM YBCJIMWYCHHA BBICOTHI YCTYIIAd HA MOIITHOCTb S3KBUBAJICHTHOI'O CJIOA h3:

P P
h =—— =-96
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rae: P — Bec o6opynoBanus (coopyxenus), MH; P,; — naBinenue, cozgaBaemoe o00pyI0BaHUEM,
MIla; y — ynenbHbI BEC TOPHOW MOPOIBI, MH/M, a, b — nmHeiinbie pa3Mepsl 000pyIOBaHUS,
3/IaHUS WIIK COOPY>KEHUS B TUJIAHE, M.

26.  Pacuer yCTOWYMBOCTH YCTYIOB KaphepoB, pa3pe30B IODKEH BBIOIHATHCS IS

BEpXHEH yacTu ycrymna (mepBble METpPhl OT BEpXHEH OpOBKM) M Ha BCIO BHICOTY (puc. 4). Beibop

cxeMbl 1ehopMHUpPOBaHUS YCTYIOB OCYIIECTBISIETCS B COOTBETCTBHUHU € Ta0II. 2.

IIomanka

pasMerneHusa
o0opyaoBaHus
5

| P4 |

MOBEPXHOCTH CKOJIbKECHUS %0
01 IUTOMAKOIT pasMeleHus
060pyI0BaHML N N
v L
\

£

e

MOBEPXHOCTE CKOJIBKCHIA
B IPHTPYKEHHOM yCTyIIe

Pucynok 4 — Cxema pacuera ycTOMYMBOCTH yCTyla C Y4E€TOM BIIMSHHUS Beca 00OpYIOBaHMS,
31aHUM, COOPYKEHUN

27. Jlns BBIOpaHHOM cXeMbl pacuera ONpeleNsieTcs BeIMYMHA TPEIIMHBI OTphIBA IO
dbopmyre:
,  2C.ctg(45-¢,)-P,
90 — v ) = (8)

[Ipu otpunarensHoil BenuuuHe Hgp MUIMHY TpELIMHBI OTpbIBA HEOOXOIMMO MPUHHUMATh

paBHOU HYIIIO.

28.  Ilpu BBINOJHEHUU PACYCTOB YCTOMYMBOCTH OOPTOB U YCTYIIOB KapbepoB, Pa3pe3oB
KPaTKOBPEMEHHOE CEMCMHUYECKOE BO3JAEHUCTBUE MPH 3E€MIIETPSACEHUSX JIOJKHO YUUTHIBATHCS
IyTEeM BBEJEHHsS [OINOJHUTEIbHON TOPU3OHTAIBHOM ceiicMuueckoil cuibl B Qopmyny (2).
Benuunna ceficmuueckoii cuibl Q. onpexaensiercs mo hopmye 5.

JlomyckaeTcsi y4eT KpaTKOBPEMEHHOIO CEHCMUYECKOr0 BO3JIEHCTBUS 3a CUET YBEIMUYCHHUS
HOPMAaTHUBHOTO Kodd¢uiueHnTa 3amaca ycroduuBocTtd. [Ipm 3TOM BBOJA JIOMOJHUTENHHOM
TOPU30HTAILHON CEMCMUYECKOI ChiIbl B ypaBHEHHE OajlaHCca CHII He TpeOyeTcs.

29. MakcumanabHOE  YCKOpPEHHE  CeMCMUYEeCKMX  KOJIeOaHWH TpyHTa  JOJDKHO

OMpeACIIATECA IMPHU BEPOATHOCTH BO3MOKHOI'O IMPEBBIIICHUA WHTCHCUBHOCTHU 3€MJ'IeTp$ICGHI/II‘/’I B
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tedenue 50 et — 10 %.
30. [upuHa nTpeIOXpaHUTEIHHOH OepMbl [OJDKHA ONPEAETATbCS HMCXOId U3
o0ecrieyeHns ee yJIaBIMBAIOIIEH CIOCOOHOCTH U MEPEIBUKEHUS TOPHOTO 000pyI0BAHUS:

B, +B,

) 9
B, +B,, ©

B = max
rnue: B, — MMpHHA OCHIH, M; B,— IIUPUHA OEPMBI IS 3a/ICPKUBAHMS MTAJAOIINX KaMHEH, M; B,s—
MUHHMaJIbHAs MIUpUHA pabodell yacTH OepMbl, TOCTATOYHAS Ui O€30IaCHOTO pa3MEIIeHUs |
paboTh 000PYAOBAHUS IO OYUCTKE OEPM OT OCBITICH, M.

31. IIpu BEpOATHOCTHOM OLICHKE YCTOMYMBOCTH YCTYIIOB IIMPHHA IIPEAOXPAHUTEIILHON
OepMel orpeensiercs no Gopmyne:

B= B, +Bp +Ba(i)’ (10)
rue: B,,— muprHa NpU3Mbl BO3MOKHOI0 00pyuieHus, M; B, — mupuna paszpana nocne o0pymeHus
C BbIIIENEXKAIEro ycryna, M; B,y — addexTuBHas mupuna GepMbl (ocTaBIIascs 4acTb OepMbl
II0CJI€ OCBINM U pa3Baja BHIIEIEKAIIEr0 yCTyNa), KOTopasi HpUHUMAETCSI:

— He MeHee 4 M i1l BEpXHUX YCTYIOB Kapbepa IIpH CPOKe CTOSTHUS 0TKOcoB Oosee 10 ieT;
— He MeHee 2 M Ui JI00bIX YCTYIOB Kapbepa IPU CPOKE CTOSTHUS 0TKOCcoB MeHee 10 ser;

— 0 M 1 HIKHUX YCTYIIOB TIpH J0pabOTKe Kapbepa MPH CPOKE CTOSIHUSI OTKOCOB MEHEE
1 rona.
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Mpuioxenne 5

BBIEOP KOD®PUIIUEHTA 3AIIACA YCTOMUYUBOCTHU BOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30B U OTKOCOB OTBAJIOB

1. HopmaTtuBHbie k03(pPUIIMEHTHI 3am1aca yCTOMUYMBOCTH OOPTOB U YCTYIIOB KaphepoB,
pa3pes3o0B Mpu ACTEPMUHUPOBAHHOM IO/IX0]I€ BEIOUPAIOTCS B COOTBETCTBHH € Tab. 1.

Tadoauna 1 — HopmatuBHbIe K03 (GUIIMEHTHI 3amaca YCTOMYMBOCTH OOPTOB U YCTYIOB KapbepoB,
pa3pe3oB

OTpaboTKa 0OCHOBHBIX 3aMIaCOB

5

£

; HAa KOHEYHOM KOHTYype TpoexTiponatiiie At Ipn

= S PaGoumii HOPaﬁOTKI/I OTBETCTBEHHBIX 663.]1]0[[1—[0?[

g 2 Kapbepa (MeHee 3 COOpY:KEeHHHl B

== yeryn o 1 Craguu 10 BbIeMKe

Z IKcnIyaTauus u J1er), jaer* yalue Kapbepa

= roaa Hatana CKOHCTPYKIMS

;ﬁ IKCITyaTanum ™ * P

1 2 3 4 5 6 7
Tlonyckanvhvie u ckanbHbvle NOPOObL
Yeryn 1,20 2,00 1.50 1,20 2,0 1,15
YyacTtok
Oopra***, - 1,30 1,30 1,20 1,50 1,10
oopt
[lecyanble U rpaBeqUCTbIE TIOPOIBI
VYeryn,
Y4acCTOK 1,20 1,30 1,20 1,15 1,30 1,10
bopra, bopT
I'muHucThIe TOPOIBI
Yeryn 1,20 1,50 1,30 1,20 2,00 1,15
YuacTok
1,20 1,40 1,30 1,20 1,50 1,15

bopra, bopT
IIpumeuanus:

*00s13aTeNIbHBI MHCTPYMEHTAJIBHBI MOHUTOPUHT B PEXHME PEalbHOTO BPEMEHM CO CIUIOIIHOW
30HON MHOKpPHITUS pabodel 30HBI; B YHCIUTENE — NpPU HAIWYUM JIoAed B pabouell 30HE, B
3HaMeHareJse — pH 031110 IHON BbIEMKe
**Mpu WCHOJB30BAaHUM CBOMCTB MOPOJ M PYJd MECTOPOXKJIEHUNH-aHAIOTOB HOPMaTHUBHBIN
K03 puLIMEeHT 3anaca 10JKeH ObITh yBenuueH Ha 20%.
***ygacTok 0opTa —ABa U O0JIee yCTYIOB
[Ipy HaMMuYUU B CTPOEHUHM MPUOOPTOBOTO MACCHBA IMONYCKAJIBHBIX, CKAJbHBIX U JHCIIEPCHBIX
MOpOJi BEJIMYMHA HOPMATUBHOIO Ko3(dduiMeHta 3amaca NPUHUMAETCS B COOTBETCTBUU C
HanboJsIee MOIIHOM TOIIEH MOPO B pa3pese.

2. HopmatuBuble k03(duiineHTs 3amaca yCTOWYMBOCTH OTKOCOB OTBAJIOB IPH

JETEPMUHUPOBAHHOM MOJXO0/€ BHIOMPAIOTCS B COOTBETCTBUU C Ta0I.2.

53




Tadauna 2 — HopmatuBHbIe KOA((HUITMEHTHI 3amaca YCTOMYMBOCTH I OTKOCOB OTBAJIOB IPHU
JIETEPMUHUPOBAHHOM MOJIXO/E B CEHCMUYECKH CITIOKOMHBIX paioHaX

Tun ocHoBaHus*
Tun orBaxLmoii Maccwt IIpounoe Caaowbrit Caatoe
OCHOBaHHE KOHTAKT OCHOBaHHE

CxanpHas OTBaJbHAs Macca 1,15 1,15 1,30
1,10 1,10 1,15
CMech 1ecYaHO-TITHHUCTHIX U CKAIBHBIX TI0POJT 1,20 1,20 1,30
1,10 1,10 1,15
[ecuaHO-TIIMHUCTBIC TOPOIBI 1,20 1,20 1,30
1,10 1,10 1,15

Ipu pacnonooicenuu na omrkoce omaaine Uy 8 HenOCPeOCMEeHHOU OIUZOCTIU OM He20 OMBENCINBEHHO20

coopycenus

JI71st BceX THIIOB 1,30 1,30 1,40

* B yucnuTeNe — MPU HATMYUHU JII0/IeH B paboueli 30He, B 3HAaMEeHaTese — MU 0e3TI0JHON BhIEMKE
IIpounoe ocnosanue — OCHOBaHHE, TIPEICTABICHHOE CKAIbHBIMU, TTOYCKAJIbHBIMU U TT€CYaHO-
IPaBUMHBIMU MOPOJAMH, COMPOTUBIICHHUE CABUTY KOTOPHIX HE HIDKE, YEM Y OTBaJIbHON MacChl
Cnabwiii konmakm — CIIOH, MOLIHOCTBIO HE Oojee 2 METpOB, IpPEICTaBICHHBIA TIJIMHUCTO-
CYTJIMHUCTBIMH MOPOJaMH, COMPOTHBIICHNE CABUTY KOTOPBIX HUXKE, YEM Y OTBAJILHON MacChI
Cnabwiii ocHosanue — CIOH, MOILHOCTbIO Oojiee 2 METPOB, MPEICTABIECHHBINM TIJIMHUCTO-
CYTJIMHUCTBIMH MOPOJaMH, COMIPOTHBIICHUE CABUTY KOTOPBIX HUXKE, YEM Y OTBAJIbHOU MacChI

3. B ceiicMuuecky akTHBHBIX paiioHaxX (CEHCMUYHOCTH 7 U Oosee OayuIoB MO IIKajie
MSK-64) ycTroifunBoCcTh 6OPTOB M YCTYIOB KaphepoB, pa3pe30B U OTKOCOB OTBAJIOB JIOJKHA OBITH
obecrieyeHa mpu pacyerax Oe3 ydyeTa W C Y4YeTOM JeHcTBUA CceHCMHYECKOM CHJIBI OT
3emsieTpsiceHnii. B mepBoM ciydae pacdeTHbId Kod(h(HUIMEHT 3amaca JOKEH ObITh HE MEHee
3HAYCHUH, MPUBEJACHHBIX B Tabnuiax 1, 2. Bo Bropom ciyuae, koappuiiMeHT 3amnaca ¢ yueTom
BBEJICHUS B pacyeT CeHCMMYECKMX CHJI JOJDKEH OBbITh HE MEHee 3HAueHUl, NMpHUBEICHHBIX B
tabnure 3.

JlonmyckaeTcsi BBIIOJIHATh pacueT YCTOHYMBOCTH YYacTKOB U OOPTOB KaphepoB, pa3pe3oB,
MIOCTABJIICHHBIX B KOHEYHOE MOJIOXKEHHE, 0e3 yueTa CEHCMUYECKHX CHII OT 3eMIIETPSICeHHM, MpH
TOM KO3 PHUIMEHTHI 3anaca, NIpuBeAeHHbIE B Tabauue 1, J0KHbBI ObITh yBeauueHbl Ha 0,05 mis
7-6anmnpHON 30HBL, 0,1 — mia 8-6amnpHoit 30HBI M 0,15 — ans 9-0annpHOM 30HBI, MPU 3TOM

K03 UIIMEHTHI, IPUBEICHHbIE B TAOIUIE 3, HE UCIIOJIb3YIOTCS.

Ta6auna 3 — HopmatuBHble K03pGUIIMEHTHI 3aMaca YCTOMYUBOCTH OOPTOB U YCTYNOB KapbepoB,
a3pe30B M OTKOCOB OTBAJIOB C YYETOM CEHCMHUYECKHUX CHJI OT 3eMJIETPSICEHUI
Hajin4yne 0TBeTCTBEHHBIX COOPY:KeHMIT

XapakTepucTHKa 0TKOCA

OTcyTCcTBYIOT IIpucyrerByrotr
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Pabouwmii yctym 1,00 -
VYcTyn B KOHEUHOM TOJIOKEHU U 1,10 1,15
Bopr, yuactok 60opTa, BpeMeHHO-Hepabouuii 6opT 1,05 1,10
OrtBax (sipyc) 1,05 1,10
4. HopmartuBHbIE KpUTEpHH YCTOHYMBOCTU YCTYIOB, OOPTOB KapbepoB U pa3pe3o0B

IIpU BEPOATHOCTHOM IIOAXOJE BI)I6I/IpaIOTCH B COOTBETCTBHHU C Ta6J'IHI.[efI 4,

Tabauua 4 — HopmaTtuBHbIe K03 GUIIMEHTHI 3a11aca yCTOMYUBOCTH NPH BEPOATHOCTHOM MOJX0/1€

Kosdpduunent Jonycrumas
3amaca BEPOSITHOCTH
MacmTad O0JacTh IpUMEHEeHH N P
ycroituuocTy | oopymenns, [K3¥Y<1],
%
PaGounii 1o 1 roga wim g0paboTKa MEHEE
Ao Lot HOP 40%*
1 roma
PexoHcTpykuus no 5 ner He 30%*
VYerynsl TPYKIA A
[IpoextupoBanue e} Hayaja | PacCIUTBIBACTCA
9KCIUTyaTal[il HIIH PEKOHCTPYKIHs OoJiee 20%*
5 JIeT WK OTBETCTBEHHBIC COOPYKCHUS
Jopabotka menee 2 et 1,20 20%
I'pyrmima ycTynoB Mexay | PekoHCTpyKIHs 10 5 €T 1,25 15%
TPaHCIIOPTHRIMH [IpoexTHpOBaHKE 10 Hayasa
CBe3NAMH SKCIUTyaTalMy MM PEKOHCTPYKIHs Golee 1,30 10%
5 JIeT WU OTBETCTBEHHBIC COOPYKCHUS
JopaboTtka meHee 3 et 1,20 15%
PexoncTpykums 1o 5 met 1,30 10%
Bopr kapbepa B UeNOM [T 0errppopanue 10 Hayasa
9KCIUTyaTal[ii HIIK PEKOHCTPYKIHs OoJiee 1,50 5%
5 JIeT WK OTBETCTBEHHBIC COOPYIKESHUS

* CyMMapHBIi POLIEHT JIOKATBHBIX OOPYIICHUN YCTYIOB MO MPOTSKEHHOCTH OEpMBbI

5. HopmaTtuBHbie k0ddduIMEeHTHI 3amaca YCTOMYHMBOCTH, MPUBEICHHBIC B TaOJIMIAX
1-3, moryr OBITh CKOPPEKTHUPOBAHBI [UIsl KOHKPETHBIX YCIOBUH Ha OCHOBAaHMM 3aKJIIOUEHUS
CIIELUaTU3UPOBAHHON OpraHU3alNH.

6. HopMmaTtuBHbIl KO3 UIIMEHT 3amaca yCTOMYMBOCTH [JISI OTKOCOB OTBAJOB,
bopMUpYyeMBIX B pPEXUME YIpaBIseMbIX Aeopmanuii, He periaMeHTupyercs. BrinmonHeHue
OTBAJIbHBIX pabOT OCYLIECTBISIETCS HAa OCHOBAaHMM 3aKJIIOYEHHS  CIEHUATM3UPOBAHHOM
OpraHu3aly, Ipyu 00ECIIeYeHN MOHUTOPUHIA COCTOSIHUSA TUIOIIA0K PA3TPy3KHU:

— oOpa3oBaHMsI U PaCKpPBITHS TPEIINH;
— TIOBBIIIEHUSI CKOPOCTHU OCEIaHMs;
— U3MEHEHUs HaKJIOHa.

Pa3memnienue ropHOro 000pYIOBAaHMS JIOJDKHO MPOM3BOJUTHCS 3a IMpeleilaMH 30HbI
aKTUBHOU nedopmanum.

[lepexony Ha ¢opmMupoBaHHE OTKOCa OTBaJia B PEXHME YIpPaBIseMbIX aedopMaruit

JOJDKHO MPEACCTBOBATE IMPOBCACHUC OIIBITHO-ITPOMBIINIIICHHBIX WCHIBITAaHUN C OMpeCaACIICHUEM
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KpUTEpUEB OE30MaCHOTO COCTOSHUS Pa3TPy30UHbIX IUIONIAJ0K U MOPSJIKA ASUCTBUM, B CIydyae UX

IMPCBLIICHUS.
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IMpuioxenne 6

WHXXEHEPHO-TEOJIOTMYECKOE U3YUEHHUE YCJIOBU ®OPMUPOBAHUS U
OIIEHKA YCTOHUYHUBOCTH OTKOCOB OTBAJIOB

1. Y CTONYMBOCT OTKOCOB OTBAJIOB OINPEIEISAETCS HHKCHEPHO-TE€OJOTHUYECKUMU U
THJIPOr€0JIOTHYECKUMU OCOOCHHOCTSMHU OCHOBAHMs IPEANOJIaraéMoro y4acTka CKJIaJWpOBaHUS
OpOoJ,, THUIIOM CKJIaJUPyeMbIX IOpOJl M TEXHOJOorued orBajooOpa3oBaHus. Pacuers
YCTOMYMBOCTH OTKOCOB OTBAJOB BBIIOJHSIOTCA TEMHU K€ METOJAaMM, 4YTO M pPacdeTsl

YCTOHYMBOCTH YCTYIIOB X OOPTOB KaphepoOB, Pa3pe3oB.

2. HpI/I OTCBIIIKE OTBAJIOB BO3MOXHBI TPH CXEMbl HApPYyYIICHHUA HX YCTOﬁqHBOCTH
(Tabmn.1).
Tadauua 1 — Cxembl neopMupoBaHusi OTKOCOB OTBAJIOB
No PacueTHas cxema Kparkoe onucanue YeaoBust npUMEHEHUS
1 Hamrmo momrBe HHBII OTIOJI3EHB, [KommuecTBO TIPOYHBIX
XapaKTepU3yIOIIUICS TUTAaBHOM [CKaTBHBIX opo.I B
KpUBOJIMHEWHOMN MOBEPXHOCTHIO [0TBAJILHOU cMecH HE
CKOJIBKEHUs, peanusyomeiics B teine MeHee70%.
0TBajla W BBIXOAAIICH B €ro HUKHIOKO
OpOBKY
2 IKOHTaKTHBIH (ITOIOIIBEHHBIH ) [pu HaJTMYUH Ha
OTIOJI3¢HB, XapaKTePU3YIOIIUCS MOBEPXHOCTH  OCHOBAaHUS
ITOBEPXHOCTHIO CKOJIBLKEHUS, KOTOpas [IPOCIOsl TalbIX IIeCYaHo-
HACTHYHO PEATU3YETCS B Telle OTBAJIA M [IJIMHUCTHIX OTJIOKCHUI
MO KOHTAKTy OTBaJIbHBIX OPOA U MorrHocThI0 He MeHee 0,1
MOPOJI OCHOBaHUS M, a TaKKe npu
< — «pa3gaBIUBaHUN BECOM
oTBaJsa ci1a0bIx

J R
Z
3 [ToanonomBeHHbIN OIIOJI3€HB, B CIadbIX rnoponax
CONPOBOKAAIOIIMNNCA BBUIABIMBAHUEM (OCHOBAHHUS, IPU HAIUYUHU
CJ1a0BIX OpoJ OCHOBaHUS. HAIlOPOB BOABI B IMOPOJAX
PeammsyeTcs B 1BYX (hopmax: OCHOBaHUS, npu
pa3aBIMBaHUKU BECOM

a)—= e o a) Hanbosee HAIPsKEHHAsST

oTBajia cl1a0bIX

MOBEPXHOCTL  MPOXOJMT  TO  TeNY lexnanupyeMblX  MOpOf, a

OTBaJIa K CJIA0BIM TIOPOJIAM OCHOBAHHS; f1a e pa3BUBaTECS  TIPH
OTCBHITIKE SIPYCOB OTBajia Ha
0) Hanbomee HaTpsDKEHHAs

citabple MOPOJBI HHKHETO
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[MOBEPXHOCTh IMPOXOIUT Hepe3 TeJo fipyca
oTBaJIa, cliabble MOPOJbI OCHOBAHUS U
[0 KOHTAKTy C MOJCTHJIAIOIUMU
MPOYHBIMHK TTOPOJIAMHU.

3. B pe3ynbraTe MHKEHEPHO-TEOJOTHUYECKUX UM TUAPOTE€OJOTHYECKUX UCCIEHOBAHUMN
JIOJDKHBI OBITh M3y4YeHbI: (PU3MUYECKHE CBOMCTBA CKJIAJUPYEMBIX IMOPOJ, MPOYHOCTh UX B KYCKE,
C/IBUI'OBBIE XapPaKTEPUCTHKH OTBAJbHOM MAacCChl, CTPOEHME OCHOBAaHUS (HAKJIOH OCHOBaHMUS,
HaJIMYME IPOCIOEB CJIa0bIX MOPOA M MX MOILIHOCTb, HaJlM4uW€ BOJOHOCHBIX TOPU30HTOB,
BO3MOXHOCTB 06pa3013aH1/1;1 TCXHOI'CHHBIX BOJOHOCHBIX TOPU30HTOB B HIDKHEH JacTW OTBaja W B
IOpPO/Iax OCHOBAHMUS).

4. W3yueHne HHXKEHEPHO-TEOJOIMUECKUX YCIOBHM  BBINOJHIETCS Ha CTaAUU
COCTaBJIEHUS NIPOEKTA OTBAJIA U YTOYHSIETCS B MPOLIECCE €r0 3KCILTyaTallui IPU U3MEHEHUU:

- apaMeTpoB OTBaJIa: BHICOTHI U ()OPMBI KOHTYPa;

- TEXHOJOTMM OTBaJ00Opa3oBaHUsl - CXE€Mbl (OPMUPOBAHUS, IPUMEHIEMOIO
000py10BaHUs, MHTEHCUBHOCTHU CKJIaJUPOBaHMUS;

- COCTaBa U COCTOSHUS CKJIAJUPYEMBIX TIOPOJ.

S. ['panuna yuyacTka HMHXKEHEPHO-TE€OJIOTHYECKUX MCCIeIOBaHUNH OCHOBAHMS IO
OTBaJl YCTAaHABJIMBAETCS HCXOJsS M3 JIMHEHHBIX pa3MEpoB OTBajla II0 HUXKHEH OpOBKH,

1
YBCIMUCHHBIX Ha EBLICOTBI MMPOCKTUPYCMOI'0 OTBaJIa B KAXKAYHO CTOPOHY.

6. CocraB, 00bEM U METOJIMKA UHKEHEPHO-TEOJIOTHYECKUX UCCIEOBAHUMN 3aBUCAT OT
CTEMEHU CIIOKHOCTH Yy4yacTKa oOTBasiooOpazoBaHusi. CTENeHb CIOKHOCTH OIPEACNAIOT 0

HaunOoJsee HebIaronpusaTHOMY (akropy (Tadm. 2).

Tabauua 2 - Kateropuu ci0)XHOCTH yCIOBUH OTBAI000pa30BaHMs

dakTop Karteropus ci0KHOCTH
1 - npocTtbie 2 - CIIOKHBIC 3 — 0c000 CIIOXKHBIE
OcHoBanue ITpouHoe (cxaspHOE) wiu | JlucriepcHbie HecBs3HbIe | JlucTiepcHble  CBS3HBIC
MHOT'OJIETHEMEP3JI0e (tpH | TOpOIBI TOPO/IBI

COXPaHEHHH TEIUIOBOTO PEKIMA)

Vroa HakiIoHa MeHee 5 5-10 6outee 10
OCHOBaHHS, TPaI.

lemporeonomqecxne OTCyTCTBI/Ie INOJA3EMHBIX BOJ HWIIN Hanuuwne HaIoOpHOTO Hanuume B oTBajie mim
yCil1oBUA HaJIMYMUEC OAHOT'O BBIACPKAHHOI'O B | BONOHOCHOTO TOpPH30HTA B |B €ro OCHOBaHHUU
1aHne 6€3H3HOpHOFO BOJIOHOCHOTO | OTBAJIC UJIKU B €TI0 OCHOBAHWU | HECKOJIBKUX HAIIOPHBIX
TOpU30HTA B OCHOBAHHWH OTBaJia BOJJOHOCHBIX
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TOPU30HTOB

CocraB OTBaJBHBIX 1. OOnomku  ckampHbIX U |IlecuaHo-rmuHHUCTEIE, CyriuHuCTHIE
nopox MOJTyCKAJIBHBIX TTOPOJ ¢ IPUMECHIO | IECYAHO-CYIIeCUaHble /W
CYIIMHHCTBIX ~ WJIM  MOPEHHBIX | MOPSHHBIEC OTJIOKEHHUS

nopox He 6oisee 20%

2. BeuHoMmep3nble JucCHEpCHBIE
TIOPOABI

3.dpecBsiHO-11€0EHUCTBIE, TTOPOIBI
BHE 3aBUCUMOCTH OT COOTHOIIICHHUS
bpaxmuit

Crpoenne ocHoBanusi | OpHopoaHOE™® Heomxopoanoe HeonnopoaHoe

*OI[HOpOI[HOG OCHOBAHHUEC IMPCACTABICHO OAHHUM HMHKCHECPHO-TI'COJIOTHUYCCKUM BJICMCHTOM

7. NH)XxeHepHO-Te0I0rnYeCcKHe UCCIIeI0BaHUs TPOBOJIATCS MOCTAUIHO.

Ha mnepBoii cranmum wuccinenoBaHHus BeAyTCS MO JABYM HPOQHIBHBIM JIMHUSAM C
paccTOSIHUAMU MEXNy CKBaxuHamMu He Oonee 200 M, HO He MeHee 3 CKBaOXUH Ha mpoduie.
CKBaXUHBI TPOEKTUPYIOTCS TIIyOMHOW HEe MeHee 25% OT mpeamosiaraeéMol BBICOTBHI OTBaJa.
Bypenue ckBaxuHbI IpeKpalaeTcs Mocie 3ariyojieHusl B CKaJIbHbIE IOPO/Ibl HE MEHee, YeM Ha 2
metpa. [lonoxeHne npouiIbHBIX JIMHUN ONpenenseTcs opraHu3anueii, Beayled nccieaoBaHms,
Ha OCHOBE aHa/IN3a pesibedha MECTHOCTH U IPEJIIIOIAraeMoro HalpaBJIeHHs 0TBAIO0OPa30BaHMUS.

[lo pesynbrataM uccienoBaHUIl NEPBOM CTAJUU OLIEHUBAETCA KAaTErOpUs CIOKHOCTU
0TBaJ000pa30BaHUS M IPOBOMATCS MCCIEJOBAHUS BTOPOM CTaguM MO Haubojiee ONacHBIM
HarnpaBieHusM (MpouiabHBIM JHUHUAM). Ecnu mo pesynpTataMm nepBOW CTaJuU HCCIIEAOBAaHHUM
YCTaHOBJIEHBl YCJIOBHSA, CXO0XHE C OTBAJIOM-aHAJIOIOM, TO JAJbHEWIINE HCCIEIOBaHMS BTOPOM
CTaJIuu He TpeOyYIOTCS.

KonnyectBo mnpoduiabHBIX JMHUH Ha BTOPOW CTaauM OMNpeensercs OopraHu3anuei,
BeAyllel HCCIeAOBaHMUs W/MIM pacdyeThl YCTOHYMBOCTH OTKOCOB oTBanoB. Jlns 1-if kareropum
CJIO)KHOCTH YCJIIOBUH OTBaJoOOpa3oBaHMsl BTOpas CTagusl MCCIEJOBAHUN HE IPOBOAUTCS.
PaccrostHus MeXIy CKBaXHMHAMHU Ha MPOQHIBHBIX JHHUSAX JOJDKHBI COCTABIATH Ui 2-U U 3-i
KaTeropuit cioxxHocTH ycnosuid He 6onee 100 u 50 M, COOTBETCTBEHHO.

8. Bropast cragus MHXEHEPHO-T€OJOTHYECKUX HCCIeNoBaHUN 3-i  KaTeropuu
CJIO)KHOCTHU yCJIOBUH OTBaJI000pa30BaHUs JOJKHA COAEPKATh pabOThl ¢ MPUMEHEHUEM METOJIOB
CTaTMYECKOTr0 30HAMpOBaHUSA. JlaHHBIE BHIbBI HCCIEIOBAaHUI MPOUZBOIATCA IO CETKE C
paccTossHHeM MEXIy Toukamu omnpoOoBanus He Oonee 100 M. 3amep MOPOBOro JAaBICHUS IO
[JyOMHEe BBIMOJNHSACTCS NS KaXAOTO BBIIEJIEHHOTO TPH CTaTUYECKOM 30HIMPOBAHUU
OJIHOPOJHOTIO CJIOS WK Yepe3 5 M (IIpU OTCYTCTBUU SIPKO BBIPAYKEHHOU CIOUCTOCTH).

9. Yacrora otOopa mnpoOd U3 CKBAKUH s J1aOOpAaTOPHBIX MCCIEIOBAHUN
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onpezensercss HEOoOXOJUMOCThIO TMOJIy4EeHHUs IMOKazareiaed (QU3MKO-MeXaHUYEeCKUX CBOMCTB.
OO6pa3ipl 0TOMPAIOTCS U3 KaKI0T0 BU3YaJIbHO BBIACICHHOTO OJHOPOJIHOIO CIIOS, IIPH MOIIHOCTH
ero 6oJsiee 2 M U3 KaXIOro JIByXMETPOBOr0 MHTEepBasia. B 30He TOHKOM cioucTtocTu (MeHee 1 m)
4acToTa 0TOOpa A0KHA COCcTaBIATh 20-25 cM Ha 1 MOrOHHBINA METP CKBa)KUHBI.

10. Ilpu BBHINONHEHHMH HWHXKEHEPHO-TEOJOTUYECKUX HCCIEIOBAaHUN JOMyCKaeTcs
UCTOJIBb30BaTh TIe0(U3NYECKUe METOJbl, IMPH 3TOM pPACCTOSHUE MEXKIY CKBOXHHAMH Ha
npoMIEHBIX TUHUAX MOXKET ObITh yBEJIHMUEHO He OoJiee, 4ueM B 2 pasa.

11. TIlpm  u3y4eHHH  THUAPOTCOJIOTUYECKUX  YCJIOBUW  OCHOBAaHHUS  OTBaia
YCTaHABIMBAIOTCA: HaJMYM€ M XapakTep BOJOHOCHBIX TOPU3OHTOB; (PUIbTpPALlMOHHBIE U
KOMIIDECCUOHHBIE CBOICTBAa BOJIOHOCHBIX M BOJOYIOPHBIX IOpOJA; TIpaHUYHBIE YCJIOBHUSA
BOJIOHOCHBIX IUIACTOB; YCJOBMSI WX MMTAaHUS M pasrpy3k; TUAPABIMYECKAs CBA3b MEXKIY
IIacTaMu; BJIMSHUE TEXHOTEHHBIX (PAKTOPOB Ha W3MEHEHHE pPEeXUMa BOJOHOCHBIX IUIACTOB.
CoctaB 1 00beM THUIPOTE€OJIOTMUECKUX HM3BICKAHUN 3aBHCAT OT KAaTErOPUH CIOXKHOCTU YCIOBHIA
0TBaJI000pa30BaHUs U OTPEACISIOTCS OpraHu3allueid, BeAyIel HCCIeIOBaHNS.

12. Onpenenenue HpU3NKO-MEXaHHUECKUX CBOMCTB OTBAIBHON MacChl BBIMTOJIHSAETCS 110
pe3ynbTaTaM J1abOopaTOPHBIX WM TMOJIEBBIX MCHBITAHUH, TUOO C MCHOJIB30BAHUEM CIIPABOUYHOTO
MaTepuaiga C Y4YeTOM TpPaHyJIOMETPUYECKOrO0 U MeTporpaduueckoro cocraBa CKIAJAUPYEMbIX
opoJ

13. Ilpm 3anmeraHuy B OCHOBAaHHHM OTBAJIOB II€CYAHO-TJIMHUCTBIX IOPOJI B XOJE
WHKEHEPHO-TEOJIOTUYECKIX HCCIICJOBAHUM JOMOIHUTENFHO H3YYaroTCsl H3MEHEHHUS (U3UKO-
MEXaHUYECKUX CBOMCTB IOPOJ BO BpeMEHH, O0YCIIOBIEHHBIE BO3pACTAaHUEM BHEIIHEH Harpy3ku U
Pa3BUTHEM MTOPOBOTO JTABICHMUSL.

14.  JIns oTBaJIOB MPOUYHBIX CKAJBbHBIX MOPOJ HAa IPOYHOM OCHOBAHHMM Pa3MEp ONAaCHOM
30HBI IPUHUMAETCS B COOTBETCTBUM C Tabiuiei 3. B aTuX yclnoBHsAX HOMycKaeTcs pasrpyska
aBTOCAMOCBAJIOB HEMTOCPEACTBEHHO MOl OTKOC MTPH HAJMYMHU ITPENOXPAHUTEIBLHOTO BaJla, BBICOTON
He meHee 0,5 nuamerpa Kojeca aBTOMOOWIISI MaKCUMAJIbHOW Ipy30M0bEMHOCTH, IPUMEHSIEMOTO
B JJaHHBIX YCIIOBUSX.

15.  IlpemenbHO gomycTUMasl BBICOTA sipyca OTBajla ompejensercss pacueroM. Jlms
yCIOBUI 0TBa1000pa30BaHus | KaTeropuu CI0KHOCTH BBICOTA Spyca HE OrpaHUYEHA.

Tabauua 3 — Pa3mep onacHO# 30HBI HA OTKOCOB OTBAJIAX U3 MPOYHBIX CKAJTBHBIX MOPOT*

CkopocTb noABHranus (hpoHTa OTBAIA, M/CYTKH Pa3mep onacHoit 30HBI OT BepXHe# OPOBKHU OTBaja, M
0,5 1,4
1,0 2,0
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15 2,5

2,0 3,0

*K MpoYHBIM MOPOAAM OTHOCSITCS TaKXKe MHOTOJIETHEMEP3JIbIE MOPOJIbI IPH YCIOBUN COXPAaHEHHUS
UX TEIUIOBOTO PEXXKKMMa 34 CYET CKOPOCTH OTCHIIIKY WM PEAIM3ALUHU CIIEHUATIbHBIX MEPOIIPUATHM.

16.  Pacuer ycTOHYMBOCTM OTKOCOB OTBAaJOB, CJIO)KEHHBIX CBSI3HBIMU JHUCIEPCHBIMU
HOpPOJaMH MJIM CKAJIbHBIMU IOPOJAMHU C COJEpKaHHeM MIMHUcToro 3anoiHurens 30% u Ooiee,
IIPOU3BOJIAT C YUETOM ITOPOBOI'O AABJIEHUS BOJ.

17.  llpm otchimke oTBana Ha ci1aboe OCHOBaHHE AJs OOECIEeYeHHS HOPMATHBHOTO
K03 uureHTa 3amaca JOJKEH OTCHINAThCS ONepexarouuil oran (mpenorsai). B atom ciydae
YCTOMUMBOCTh OTKOCA OTBaJla PACCUMTHIBAECTCS HE TOJIBKO C Y4YETOM BeEca U CONPOTUBIIECHUS
CABUTY BBIJIABIMBa€MOM TMOPOJbl OCHOBAHMS, HO U C YYETOM MPUTPY3KU. YCTOMUMBOCTH
IPEJOTBaIa ONPEENIAETCS OTAEIbHBIM PACUETOM.

B cnyyae OTCBHIIKHM OTBajJOB HAa MHOTOJIETHEMEP3JI0€ OCHOBAHHE C COXPAHEHHEM €ro
TEMIIEpaTypHOro peXMMa, MOLIHOCTb MpEN0TBaja, OTCHIIAEMOr0 B JIETHEE BpeMs, HE JOJDKHA
IIPEBBILIATH TOJIUHY CJI0S1 CE30HHOTO OTTAUBAHMUS.

18.  HMmxeHepHO-T€OJIOTUYECKHE HWCCICAOBAaHUS JJIsl OTBAJIOB, PACIIOJIOXKEHHBIX Ha
N0Apa0OTaHHBIX TEPPUTOPUSIX, JOJDKHBI BKJIKOYATh JOMOJIHUTENBHBIA KOMILJIEKC paboT: OIeHKa
negopManuii OCHOBaHMS, W3Y4YE€HHUE TI'MIPOTEOJIOTHYECKUX M TE€OMEXaHMUYECKHX IPOLECCOB,

Pa3sBUBAIOIIUXCA B ITIOPOJHBIX MaCCUBaAXxX MPHU BCACHUHN TOJA3CMHBIX T'OPHBIX pa60T.
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IMpuioxenne 7

OIIEHKA YCTOHUYHABOCTHU BOPTOB M YCTYIIOBKAPHEPOB M PA3PE30B
P KOMBUHUPOBAHHOM PA3PABOTKE MECTOPOXJIEHAI

1. [Ipy KOMOMHUPOBAHHON pa3pabOTKE MECTOPOXKIACHUM BIMSHHUE TOA3EMHBIX

TOPHBIX paboT Ha YCTOWYMBOCTH OOPTOB KaphepoOB,

yIpaBJIEHUS] TOPHBIM J1aBJIeHHEM (Tab. 1).

pa3pe3oB  OmpenensieTcss CrnocoooM

Taoauna 1 — @akTopsl, YIUTHIBAEMBIC B pacueTe YCTOWYMBOCTH OOPTOB IIPH KOMOMHHUPOBAHHOM
pa3paboTKe MECTOPOXKACHUI

Cnoco0
ynpaBieHus
TOPHBIM JaBJIEHHEM

ConyTcTByIOLIHE reOMeXaHHYeCKHe
Npouecchl B MaccuBe

DakTophl

Ilonnepxxanue IIponecc capmxenus B npeaenax | Ilapamerpsl pa3genuTeIbHOTO LETHKA
BBIpab0OTaHHOTO ynpyrux nedopmanuid.  I[IpouHocTHbIe

MPOCTPAHCTBA CBOWCTBA MacCUBA HE CHAXKAKOTCS CocTosHME LENMKOB C YYCTOM BIIMAHHSA
LEeITUKaMU Kapbepa

3axyaaka IMpouecc capuxenus ¢ popmupoanueM | CBoiicTBa 3aKJIaJOYHOTO MacCHBa.
BBIpab0OTaHHOIO 30H TPELIHH U IJIaBHBIX CMELCHUH.

[POCTpaHCTBa BosmoxHOe Halu4ue HEN03aKIa KN

[IpounoctHbIE CBOMCTBaA MaccuBa

CHHIKAIOTCA B 30HaX CABHKCHUA

BEIPa0OTaHHOTO MIPOCTPAHCTBA

OO6pymenne pynsl u
BMEIIAIOLIUX TOPOJ

[pomece camkeHus ¢ GopMupoBaHHEM
30H OOpYIIeHHS, TPEIIUH M IIJIaBHBIX
CMEIIECHUM.

[IpounoctHbIe CBOMCTBaA MaccuBa

CHHMIKAIOTCA B 30HaX CABHKCHUA

CBolicTBa HApYIICHHOTO MAacCHBAa TOPHBIX
HOpPOJ, B COOTBETCTBHM C PAa3IUYHBIMU
30HaMHM C/ABHXKECHHUS

IIpu mnapamnenbHOM OTKPBITO-IOJI3EMHOM
pa3paboTKe — mapaMeTpsl Pa3aeIUTeIIEHOTO
LeIHnKa

2. ITpu pacyerax yCTOHYMBOCTH OOPTOB KapbepoB, Pa3pe3oB B 30HAX CIBHKEHUH OT

MMOA3EMHOM p33pa60TKI/I, CBOMCTBaA HOI[pa6OTaHHOFO MacCuBa OIPECACIIAOTCA B COOTBETCTBUU C

tabsnuel 2. ['paHUIlbl 30H CBUKEHUI ONPEENSIIOTCS BEIMYUHON JeopMaliuil pacTKEHUs.

Ta6auna 2 —M3MeHeHue cuenyieHus B 1oApad0TaHHOM MacCHBe

30HBI CABMIKEHHUS

CuenJienue B noApadoTaHHOM
maccuse C, ,,, MIIa

HanmenoBanmue Jedopmanyn pacTskenus, &
OGpymeHHs 6onee 30,0107 0,02
CIBWXKEHUS C paspbiBOM CIUIONIHOCTH (6,0-30,0)107 0,3C,,
(TpemuH)
IlmaBHBIX  CHBWKEHHMHA 0e3  paspbiBa (0,5-6,0)10° 0,7C,,
CIUIOLIHOCTH
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C,, — cliemieHre B HENoApabOTaHHOM MAacCCHBE
[11OTHOCTh M yrojl BHYTPEHHErOo TPEHHUs MoApabOTaHHOI'O MAacCHMBA NMPHUHUMAIOTCS PaBHBIMH
IUIOTHOCTH U YTy BHYTPEHHET0 TPEHHSI HEMOAPAaOOTAaHHOTO MAacCHBa COOTBETCTBEHHO.

3. I'paHuLibl 30H CABMJKEHMS OINpPEAENSIOTCS IO pe3yiabTaTaM HaOMIoJeHuil 3a
caBmwkeHneM. [Ipu onpeneneHuy rpaHuil JOIYCKAaeTCsl UCIOJIb30BaTh YIJIbl 30H CABMKCHUM HMIIU
pe3yAbTAThl YUCICHHOTO, (PU3NYECKOTO MOACTHUPOBAHUS.

4. YTOYHEHHE MPOYHOCTHBIX CBOMCTB HAPYHIEHHOTO MAaccHBa B 30HE MOJpPabOTKH,

MIPUBEJICHHBIX B TAOIHUIIE 2, OCYIIECTBISETCS CIICIUATM3UPOBAHHON OpraHu3aIuei.
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Mpuioxenne 8

OIIEHKA ®U3UKO-MEXAHUYECKHUX CBOMCTB
MACCHUBA T'OPHBIX ITIOPO /]

1. OmnpeneneHnre CBOWCTB MaccMBa TOPHBIX MOPOJ M TOBEPXHOCTEH ocnalieHus
BBITOJIHSACTCST JTAOOPAaTOPHBIMU WJIM HATYPHBIMHA HCHBITAaHUSAMH, OOPAaTHBIMH pacdyeTaMH, C
UCIOJIb30BAHUEM AMIIUPHUECKUX (OPMYII, 110 aHAJIOTUU W/WIM C UCIOJIb30BAaHUEM CIPABOYHBIX
JNaHHbIX. Jls pacdyeroB yCTOWYMBOCTH OOpPTOB M YCTYHNOB B KadeCTBE HCXOJIHBIX JAHHBIX
IIPUHUMAIOTCS CPEIHECTaTUCTUYECKHUE 3HAYCHUS.

2. IlepeueHp HCXOIHBIX JAHHBIX, HCIOJB3YEMBIX B pacyeTax YCTOWYMBOCTH,
olpeneNnsercss BbIOPaHHBIMH MOJEIbI0 IIOBEJACHUS MAacCHBa, KPUTEPUEM €ro paspylleHUs U
METOJIOM pacuera.

B 3aBucumocTM OT THIOB TOpOJ, XapakTepa HX Je(hOpPMHPOBAHUS MPUMEHSIOT
JKECTKOIUIACTUYECKHE, YNPYTUe, YIPYroIJIaCTUUECKHE, IUIACTUYECKHE, PEOJOTHYECKHE MOJAEIU
IIOBEJICHUSI MaCCUBA.

OCHOBHBIM KpUTEpPHEM pa3pylleHUs sBisgeTcad JMHEHHbIM Kpurepuil Kynona-Mopa.
HenuHeliple KpUTEpUH MPOYHOCTH MACCUBA MPUMEHSIOTCA 10 PELICHUIO CIEHUAIU3UPOBAHHON
OpraHH3alHH.

IIpu oneHke yCTOHYMBOCTM YCTYHNOB M OOpPTOB KapbepoB, pa3pe30B METOJaMU
IIPEACIIBHOIO  PaBHOBECHs €  MCIOJIb30BaHMEM Kpurepus paspymeHus Kynona-Mopa
IPUMEHSIIOTCSI CBOMCTBA: INIOTHOCTH P, cuerieHne Cy U yroyl BHYyTPEHHETo TPEHHUS (¢ MacCuBa, a
TaKXe CLEIUIEHUE U YToJl TPEHUs Mo noBepXHocTIM ocnabienus C’, ¢’. [lapameTpbl HETMHEHHBIX
KPUTEPUEB pPa3pyLICHUs OMNPENENSIOTCS IMaclOpTOM IPOYHOCTH, MPEACTABIEHHBIM TIpaduKoM
3aBHCUMOCTH HOPMAJIbHBIX U KacaTeJIbHbIX HANPSKEHUH B INIOCKOM WJIM 00BEMHOM HaIPSXKEHHO-
ne(OpMHUPOBAHHOM COCTOSIHUHU. [Ipu 4ncIeHHOM MOJETMPOBAHUH JIOTIOIHUTENBHO UCTIOIb3YIOTCS
nehopMallMOHHbBIE XapAKTEPUCTUKH.

3. [lepeueHp (QU3NKO-MEXAaHUYECKUX CBOWCTB TOPHBIX IOPOJA, HEOOXOIUMBIX ISt
OLICHKH YCTOWYMBOCTH OOPTOB Kapbe€poB M YCTYNOB Ha PA3JIMYHBIX 3Talax MPOEKTUPOBAHUS U
0TpabOTKH Kapbepa, pa3pesa, IpuBeeH B Tadnuuel.

4. ITpu ompenenenun (U3NYECKUX, MPOYHOCTHBIX M JAe()OPMAIMOHHBIX CBOWCTB
TOPHBIX MOPOJ PYKOBOJCTBYIOTCS I€UCTBYIOIIMMH Ha MOMEHT BBIIIOJHEHUS JaOOPAaTOPHBIX WIIU
HaTypHBIX MWCIBITAHWM HOPMAaTUBHBIMU JOKymMeHTamu Poccuiickorn ®Penepauuu, NOpH HUX

OTCYTCTBHUU - MCKAYHAPOAHBIMU CTaHdapTaMHU.
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Ta6auna 1 — [lepeueHs HU3NKO-MEXaHUYECKUX CBOMCTB TOPHBIX MOPOJ JUIS OLEHKHA YCTOHYMBOCTH OOPTOB M YCTYIIOB KaphepoB M Pa3pe30B Ha

pa3IMYHBIX ATANax MPOSKTUPOBAHUS U OTPaOOTKHU Kapbepa, pazpesa

dran MPOCKTUPOBAHUA U OTp360TKI/I Kapbepa, pa3pe3a

JUCTICPCHBIX IMMOPOJ

. 90
CaoiicTBa Tun mopox IIpoexkTHpoBanue u
BpemeHnHbIX HocTosiHHBIX
N . PEKOHCTPYKIHS
KOHJIM I KOHJIM I
EctecTBenHas BIaXHOCTD Bce pazHoBuaHoCcTH ° ° °
Bra)xHOCTB Ha TpaHHIIE TEKYIECTH JucriepcHbIe TOPOABI o ° °
Yucno mIacTHYHOCTH JlicnepcHele TOpobI 0 [ °
ITokaszaTenp TEKy4eCTH JlicnepcHele TOpobI 0 [ °
IInoTHOCTH Bce pazHoBuaHOCTH ° ° .
IImoTHOCTH CKeneTa JucriepcHbIe TOPOABI o ° °
[1;T0THOCTH YacTHIl TPyHTA JucriepcHbIe TOPOABI o ° °
Koaddrmument nopucroctn JucriepcHbIe TOPOABI o ° °
Koaddrmnent BonoHacsmieHns JucriepcHbIe TOPOABI o ° °
ITonHas BIaroeMKOCTh JucriepcHbIe TOPOABI o ° °
OTHOCHUTEIBHOE collepKaHue
JucrniepcHbIe TOPOABI o ° °
OpPraHUYECKOTO BEIIeCTBa
['panynomMeTpHyYecKuii cocTaB JucriepcHbIe TOPOABI o ° °
KoadduinueHT pazmsardaeMoctu Bce pazHoBuaHOCTH o ° o
OJHOOCHOE CXKATHE Bce mopop! 32 HCKITFOUEHHEM TUCTIEPCHBIX TTOPOJT ° ° °
OIHOOCHOE paCTsDKEHHE Bce mopopl 3a HCKITIOYEHUEM TUCTIEPCHBIX TIOPOJT ° ° °
OOHOMIOCKOCTHOM Cpe3 JucnepcHblie mopoabl o ° .
Cpes co cxxatuem CKaJbHBIC W TOTYCKAIBHBIC TOPOIBI o ° °
TpexocHBIE HCITBITAaHHS Bce pasHoBumHOCTH o o o
CIBUT IO €CTECTBCHHOH TPEIIIHE CKaJbHBIC W TOTYCKAIBHBIC TOPOIBI o o o
ChBur no pacnmry CKaJbHBIC W TOTYCKAIBHBIC TOPOIBI o o o
Monyne nedopmanuu Bce pazHoBuaHOCTH o o ¢
Bce mopop! 3a HCKITFOUEHHUEM HECBSI3HBIX
Monyns ynpyrocta o o ¢
JIUCTIEPCHBIX TIOPOJT

Koaddbunuent nomnepeunon

bd P Bce paznoBugHOCTH o o ¢
nedopManu

BCC IIOPOABbI 3a UCKIIFOUCHUEM HCCBSI3HBIX

Koaddunument ITyaccona pozL o o 3

«®» — ISl BCEX OOBEKTOB BEJCHHSI TOPHBIX PaboT; «4» — ISl 00BEKTOB BEJACHUS TOPHBIX padoT Il kimacca omacHOCTH; «O» — JNOMOJHUTEILHBIN (ITO PEIICHUIO

CHEIMATN3MPOBAHHON OpraHU3aIINN)
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5. Ha stane mpeanpoekTHhIX padoT GHU3HUKO-MEXaHUIECKHNE CBOMCTBA TOPHBIX TTOPOJT
JOIYCTUMO TPHHUMATH IO METO1y aHAJIOTUH /UK UCTIONB30BaTh CIIPABOYHEIC IAHHBIC.

6. Jis  pa3MsArdaeMbIX TIOpPOJ Ha JTamax MPOSKTUPOBAHMS, OKCIUTyaTalluud W
PEKOHCTPYKIIMM HEOOXOAWMO JIOMOJHUTEIBHO OMNPENENATh MPOYHOCTHBIE CBOICTBA TOPHBIX
MOPOJ1 B BOJOHACKIIIEHHOM COCTOSTHUU.

1. Jns  MecTOopoXIeHuW,  pPacHoJIOKEHHBIX B KPHOJUTO30HE,  IEPEUYCHb
JOTIONTHUTEIBHBIX  (DU3MKO-MEXaHWMUYECKUX  CBOWCTB  TOPHBIX  TIOPOJ  OMpEIesieTcs
CHeIMaIM3UPOBAaHHON OpraHU3aIlei.

8. Omnpenenenre MPOYHOCTHBIX M Je(POPMAIMOHHBIX CBOWCTB MAacCHBa TOPHBIX
MOpOJI TPOU3BOAMTCS TIO pe3yjibTaraM JIa0OpaTOPHBIX WM HATYpHBIX HCIBITAHUA C
MCIIOJIb30BaHNEM TTOHMKAOMIMX KOAPDUITMECHTOB WM SMITUPHIECKUX POPMYIL.

BenuumnHa creruieHHss B MacCHBE TPEIIMHOBATHIX TOPHBIX IMOPOJ OMPEICNIICTCS II0
dbopmyre:

_ GpC , 1
CM 1+a-InT +C ( )

’
rae: Co— cuemienue B oOpasine, MIla; C— cuenjeHue 1O KOHTaKTaM, OIPEACIIIEMOe
pe3yibTataM J1a0OopaTOPHBIX W/WIIM HATYpPHBIX HWCIBITAaHWW, OOpaTHBIX pacuetoB, MIla; H —
BBICOTA MPUOOPTOBOTO MaccUBa, M; [— CpemHHii pa3Mep 3JIEMEHTApHOrO CTPYKTYPHOTO OJioKa

MacCHBa, OTPAHUYEHHOTO TPEIIUHAMU, M; @ — KO3(DPUIMEHT, 3aBUCSIIUN OT MPOYHOCTH MOPOIbI
B MOHOJIUTHOM OOpas3Iie U CTENEHH U XapaKTepa TPEIUMHOBAaTOCTH (Tab1.2).

Tab6auua 2 — 3HaueHus KodpGUIMEHTa a 171 pa3IUuYHbIX TOPOJT

IMopoas! n XapakTep TPEIMHOBATOCTH Cuennenue s 2 a
MOHOJIUTE, KI/CM
CrnaboyItoTHEHHBIE U CIA00TPEIINHOBATHIE TIECYAHO-TIIMHUCTEIC OTIIOXKCHUS, 4-9 0,5
CUIIbHOBBIBETPEJIbIE, TIOJIHOCThIO KAOJIMHU3UPOBaHHbIE V3BepKeHHBIE TOPOIbI
VYIIOTHEHHbIE TIECYaHO-TIIMHUCTBIE TOPOJIbI, B OCHOBHOM HOPMaJIbHOCEKYILEHt 10 - 20 5
TPEIIMHOBATOCTH
CWIIbHOKA0JIMHU3UPOBAHHBIE U3BEPIKEHHBIE TIOPOJIBI 30-80 2
VYII0THEHHBIE IECUAHO-TIIMHUCTBIE IOPOJBL C PA3BUTON KOCOCEKYIIEH 30 - 80 3
TPEIIMHOBATOCThI0, KAOJMHU3UPOBAHHBIC N3BEPIKEHHBIE TIOPOJIBI
. . 100 - 150 3
CpezHeit IPOYHOCTH CIOUCTBIE TIOPOIbI, IPEUMYIIECTBEHHO HOPMaJIbHOCEKYILEH 150 - 170 n
TPEIIMHOBATOCTH 170 - 200 5
. 200 - 300 6
[TpouHble MOPO/IBL, MPEUMYIIECTBEHHO HOPMAIBHOCEKYIIIEH TPELIMHOBATOCTH > 300 7
[IpouHble N3BEPIKEHHBIE TOPOJIbI C PA3BUTON KOCOCEKYILEH TPEIIMHOBATOCTHIO > 200 10
9. [Ipu pacyerax ycTOHUMBOCTH YCTYNOB U OOPTOB KapbepoB, pa3pe30B J0MYCKAETCs

WCIIOJIb30BAHNE SKBHUBAJICHTHBIX IIPOYHOCTHBIX CBOMCTB, YYHUTBHIBAIOIINX IPEPBIBUCTOCTH
TPEILUH, U ONPEENISIEMbIX 110 (opMyIam:

C, = (1—k)C, +kC, (2)

tan(@,) = (1 — k) tan(@) + ktan(e"), 3
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rae: C,,C,, C' — CLEeIUIeHHE M0 TOBEPXHOCTH OcalIeHus, TOPOJHOTO MAacCHBa U MO Pa3pbhIBHBIM

HapylIEHUsAM B IOPOJAHOM MacCUBE (TPELIMH); U ¢,¢, ¢'— Yrojl BHYTPEHHETO TPEHUS IO

MOBEPXHOCTH OCJIa0JICHHUS, TIOPOAHOTO MAacCHMBa W IO Pa3pPhIBHBIM HAPYIICHUSM B MOPOJIHOM
maccuBe (TpemuH); K — KO3(POHUIMEHT CIUIONIHOCTH BAOJb IJIOCKOCTH —Pa3pyLICHHS,
ompeaenseMblii popMyIoii:

_ 3V
k=S @

!
rae [ u l; — mpoTsKEeHHOCTh Pa3phIBHBIX HAPYIICHUH U MOPOJIHOTO MAcCHBA.

10. s ydera HMOBpEXACHUM 3aKOHTYPHOI'O MAacCHUBa YCTYIIOB TEXHOJOTHMYECKUMH
B3pBIBAMHU PACUYETHOE CIIEIJICHHE II0 TOBEPXHOCTAM OCIa0JICHUS TMOHIKACTCS KO3 PHUIIHMEHTOM
A1, onIpeniesieMbIM B COOTBETCTBUU C TaOJMIIeH 3.

Ta6auna 3 — 3naueHust KodppuIreHTa 418 3aBUCUMOCTH OT YCJIOBHI B3PBIBAHUS

KoanyecTBo psiioB CKBAXKHH B TEXHOJOTHYECKOM 0J10Ke U cXeMa KOMMYTAIU 3apsA10B y
MpY B3pBIBAaHUU 5 1 00Jiee PsOB CKBaXKHH U TTapajliesIbHOM KOMMYTalUH 3apsiaoB ((HpoHT 04
IMEeTOHAIIMOHHOHN BOJIHBI TTapajuiesieH (GOPMUPYEMOMY OTKOCY yCTyIa) ’
MPY B3pBIBAHUU 3 — 4 pSAAOB CKBRXUH U NApAIICTbHON KOMMYTAIIUH 3apsiI0B
MpH S-psitHOM 1 GoJiee B3PBIBAHMH CKBAYKHH M IMATOHAIBHONH KOMMYTAINH 3apsAaoB (GpoHT 0,6
IeTOHALIMOHHOMN BOJHBI OpHeHTHPOBaH 110 45° K popMHpyeMOMY OTKOCY ycTya)
MpY B3pBIBAHUU 3 — 4 pSAAOB CKBRXUH U TUATOHATIBHOM KOMMYTAIINH 3apsI/I0B 0,7
MPY B3pBIBAHUU 2 PS/I0B CKBKUH U MAPAIUICIBHON KOMMYTAILUH 3apsI0B 0,8
MPY B3pBIBAHUU 2 PSIIOB CKBaKUH U JMarOHAJIbHOW KOMMYTALUH 3apsI0B 0,9
MIpY B3pBIBAaHUH | psiia CKBaXKUH 1,0

CreneHb  NOBpPEXACHHUS  3aKOHTYPHOIO  MaccHBa  B3pBIBHBIMH  pa0OTaMH W,
COOTBETCTBEHHO, BEIMUYMHA MOHMXKAIOUIEro Kod3@uirenta A; MOryT ObITh YTOUYHEHBI B XOJI€
OTIBITHBIX PadOT.

11.  Ilpu BepoSATHOCTHBIX pacyeTax YCTOHYHMBOCTH YCTYNOB y4eT JUIMTEIbHOCTU HX
CTOSTHUSI, CE30HHBIX IIPOIIECCOB 3aMep3aHUi/OTTauBaHUM, CEHCMHUYECKOTO BO3JCHCTBUS
B3pPBIBHBIX PA0OT JOMYCTHUM IYyTEM CHMKEHHUS CUEIUICHHS I10 MOBEPXHOCTSAM oOciabiieHus B
MaccuBax (GOPMUPYEMBIX YCTYIIOB 0 HYJIS.

12.  Ilpum pacyerax yCTOHYMBOCTH OOpPTOB M YCTYIOB KapbepoB, pa3pe30B BETUUHHBI
CLEIUIEHUS W YIJIOB TPEHUS 110 30HaM pa3jOMOB NPUHUMAIOTCS HA OCHOBAaHUM CIPABOYHBIX

JAHHBIX, TUO00 METO/a AaHAJIOTHI WJIM OOPATHBIX PACYETOB.
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Ipuiio:xxkenue 9

MOHUWUTOPHUHI COCTOSAHUA YCTOMYUBOCTU BOPTOB
N YCTYHOB KAPBEPOB, PAZPE30B 1 OTKOCOB OTBAJIOB

1. Pazen o HaGmoneHusM 3a nedopManusiMu OOPTOB, YCTYIIOB, OTKOCOB B COCTaBE
MIPOEKTa MIPOU3BOJICTBA MAPKILIEHASPCKUX pabOT JOHKEH BKIIIOYATH!

— 00mue MOJOXKEHUS, eNH W 3aJadd MapKIICHICPCKUX, TUAPOTCOJIOTHUECKUX U HHBIX

HaOII0ICHUH;

— cBeleHusa 00 00beKTax HAOIIONEHNH;

—  00IIyI0 reOMEXaHUYECKYI0 HHPOPMAIIHIO TI0O MECTOPOKACHHUIO;

— o0ocHOBaHHEe TpeOyeMOl TOYHOCTH U TIEPUOIUYHOCTH HAOIIOICHUH,

— TMpUMEHSEMbIe BHIBI (METOABI) HAOIIONEHUN, CXEMBbl HAOIOATEIBHBIX CTAHIIUH,

METOAMKH U3MEPEHUH 1 HAOJIIOACHUH, TUTIBI CPEACTB U3MEPEHUH;

— TIepedeHb KOHTPOIUPYEMBIX 1apaMeTPOB;
— TPU3HAKU HAPYIICHUS YCTOWYHBOCTH;
— TpeOoBaHUs K JOKYMEHTAIIMH PE3yJIbTaTOB HAOIIOACHHIA.

2. s oobekToB Il kimacca omacHOCTM U TpU KOMOMHUPOBAHHOM CHCTEME
pa3paboTKH MECTOPOXKIIEHHUsI paslied Mo HabmoaeHusM 3a AedopManusiMu OOpTOB, YCTYIIOB,
OTKOCOB B COCTaBE€ MPOEKTa MPOM3BOACTBA MapKIICHIEPCKUX PadOT, MOMOJIHUTEIHHO IOKEH
BKJIIOYATh:

— COCTaB CHENHMATbHOM TPYNIbl 1O MOHUTOPUHTY U TIPOTHO3Y YCTONYMBOCTH,

JOJKHOCTHBIE 00S13aHHOCTH B paMKaX MOHUTOPUHTA, CBEJICHUS O KBaU(DUKAIIHH;

— KpuTepuH 0€30MaCHOCTH;
— TMepedeHb PUCKOB BOSHUKHOBEHHS M Pa3BUTHA JeQopMalliii 1 HapyIIeHHH YCTOWYNBOCTH

OOPTOB U yCTYNOB KapbepoB, Pa3pe30B U OTKOCOB OTBAJIOB;

— TMPUMEHSEMBbIE TEOTeXHWYECCKUE, paJapHble, T[IIYOWHHBIE, T'HIPOTCOJIOTHICCKUE,
reousnueckue, HoTOrpaMMETpHUECKHE, A3POKOCMHYECKIE METOIbI MOHUTOPHHTA.

3. B mporiecce MOHUTOpPHHTa HEOOXOAUMO OTIPEACTITh:

— Hanuuue (WK OTCYTCTBHE) Aeopmalinii, XapakTep U CTAANH UX PA3BUTHS,
— TpaHUIBI PACHPOCTPAHEHUS M BHUIbI HAPYIIEHHH YCTOWYHMBOCTU OTIENBHBIX YCTYIIOB,

TPy yCTYTIOB, OOPTOB Kapbepa, pa3pesa;

— OCHOBHBIE (PaKTOPHI, IPEAONPEILSISIONINE PA3BUTHE HAPYILIEHUN YCTOMUYNBOCTH,

— CMENICHHS KOHTPOIUPYEMBIX TOUYEK, X CKOPOCTH, HAIIPABJICHNE U Pa3BUTHE BO BPEMEHHU;
— OTHOCHUTENbHBIE Te(hOpPMALIUU CKATUSI-PACTSKEHUS, HAKIIOHBI,

— COOTBETCTBHEC TPOCKTHBIX M (DAKTHUECKHUX IMapaMeTpoB OOPTOB M YCTYIIOB Kapbepos,

pa3pe30B U OTKOCOB OTBAJIOB;
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— U3MEHEHHME TeOMeTpuM OopTa Kapbepa, pas3pe3a OT BO3ACHCTBHS IPOIECCOB
BBIBETPUBAHHUSA U 1e(OopMalHii;

— HaJIMYME€ M COCTOSHME IIYCTOT W I0JIocTed IpHM KOMOMHMPOBAHHOM OTpaboTKe
MECTOPOKIEHUSA: CBOOOJHBIE, 3aTaMIOHMPOBAaHHbBIC, 3AJOXKEHHbIE 3aKJIaJ0YHBIM
MaTepHaIoM, 3all0THEHHbIE OOPYIICHHBIMH ITOPOJIaMH;

— MecTa BbICAUMBaHUs, YPOBEHb I10/I3€MHBIX BOI.

4. 3HaueHUs KpUTEpHUEB 0€30MacHOCTH, YCTaHOBJICHHBIE IIPOEKTHOMN
JOKyMEHTalMel, YTOUHSAIOTCA B MPOLIECCE MOHUTOPHUHIA IO PE3YJIbTaTaM M3Yy4EHUsI COCTOSHUS
MacCHBa U €ro U3MEHEHMs B XOJI€ BEJICHUs FOPHBIX PaboT. B NpOeKTHYIO 10KyMEHTALMIO BHOCST
COOTBETCTBYIOLIME U3MEHEHUS (JONOJHEHNUS) B YCTAHOBIEHHOM MOPSIIIKE.

5. PesynbraTel HaOMIONEHUI TOJDKHBI COTIOCTABIIATHCS C MPHHATHIMUA KPUTEPHIMU
Oe3omacHoCcTH. B ciayyasx MX mpeBblllIeHUs pa3padaThIBAIOTCS MEPOINPUSATHUS IO YNPABICHUIO
YCTOMUYMBOCTBIO OOPTOB U YCTYIIOB KapbepOB, pa3pe30B U OTKOCOB OTBAJIOB.

6. [Tpy mpuMeHeHMHM aBTOMATH3UPOBAHHBIX CPEICTB MOHUTOPHUHIA CO CILIOLIHBIM
HOKpPBITUEM paboueil 30HbI B HEIIPEPHIBHOM PEXKHUME M OTCIEKUBAHUEM ObICTPOPA3BUBAIOIINXCS
e OpMaMOHHBIX POIIECCOB HHCTPYMEHTAIBHbBIE MAapKIICHAEPCKUEe HAOIIOIEHHS TI0 PELICHUIO
9KCIUTYaTUPYIOLIEH OpraHu3alui MOTYT ObITh UCKIIIOYEHBI.

7. Bei0op MeTon0B HaOMIOACHUHN, UX NEPUOJUYHOCTh U TOYHOCTb ONPENENSIOTCS C
y4€TOM MPHUPOIHBIX U TOPHOTEXHUYECKUX (DAaKTOPOB, TUIIOB Ae(opMaruii, CKOpOCTEH pa3BUTHSA
U MacmTaboB aedopMaruii B COOTBETCTBUU C Tabiumen 1.

8. [Tpu pa3paboTke KapbepoB, pa3pe3oB U (HOPMUPOBAHMMU OTBAJOB B PEKUME
ylpaBisgeMbIX JedopMalnuid, a Takke MpU KOMOMHUPOBAHHOH pa3paboTKe MECTOPOXKJIEHHM
COCTaB MOHMTOPHUHIA ONPENENAETCS ClIeNUaIN3UPOBAaHHON OpraHu3alen.

9. B Mecrax packpeITHs TPEUIMH JIOMYCTUMO  BBINOJHATH  YIPOIIEHHBIC
MapKIuIeiiepckue HaOIro1eHus ¢ TMHEHHBIMU U3MEPEHUSIMHU CMELIeHUH U leopManuii MaccuBa

110 IMHUHU MAKCUMAJIbHOT'O pa3BUTHA He(l)OpMaHHﬁ.
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Ta6mmua 1 — MeTo/ibl MOHUTOPUHTA

Tun

Oo0bekT Kutace ropubix . J¢dpexTUBHBIE METOABI Oco0eHHOCTH METOAUKH
MouuTop | Lenbp MmoHUTOpPUHTIA Tun negopmaumii .
uHra MOHHTOPHHIA nopoza MOHHTOPHHIA HaO0.110/1eHHUIi
- IEPHOANIHOCTD
- 3aBepKa IMPOEKTHBIX M
. MapKIIEHAePCKOTO MOHUTOPHHTA
apameTpoB, BU3YyaIbHBIH,
oOHapyXeHNE MapKIIeHIepcKuit (MPU3MEHHBIH He pexe 1-To pasa B roa ¢
- HCTIEPCHBI TIOJI3HH, I K1
s Py AHUCTICPCHBIC OMOJI3HH, pocal P P N P o > | TOYHOCTBIO HE HIKE £15 MM 111
3 MIEpBUYHBIX IPU3HAKOB CITYTHUKOBBIH, JIa3ePHBIH)
= . . 00pTOB Kaphepa/pazpesa u £30 Mm
N pa3BUTHA OopTta Kapbepa/ Tre0TeXHUUECKUIl, paJapHbIi, I OTBANOB:
& KPYIHOMACIITaOHbIX pas3pesa, y9acTKu TITyOMHHBIH, ’
3 . . - TOYHOCTh U NEPUOJUYHOCTh
c nedopmaruii 0opTa, OTBaJIBI reo(hU3NIECKUH,
= . JpPYTUX METOJ0B MOHHUTOPUHTA
=) - BBIpaOOTKa (oTorpaMMeTpUUECKHH,
N CKaJIbHbIE . OTIPEJIENIAIOTCS B COOTBETCTBUU C
KOPPEKTUPYIOIUX MEP ’ 06py]_ueH1/I;[ OIIOJI3HU A3POKOCMUYECCKHH,
M0JIyCKaJIbHbIE ’ o XapaKTCpHUCTHKaMU1 HCHOJIB3yEMOTI'O
IUIs1 0OecTIeYeHNS THIPOTEOJIOTHIECKAI
9 000pyIOBaHUS U LIEITN
YCTOWYHBOCTH
MOHHUTOPHHIA
6opTa OTIOJI3HH, - IEPHOANIHOCTD
Kapbepa/paszpesa, | IUCHEPCHBIC (UIBTPaLOHHEIE BH3yaTbHE MapKIIEH1epCKOTO MOHUTOPHHTA
y4acTKu OopTa, neopmanuu NS . orpeneIseTcs Tabaumamu 2, 3.
MapKIIeHAepCKui (IPU3MEHHBIH,
-obecrieueHme YCTYIIBI, OTBAJIBI B M h . TOYHOCTb HE HIDKE +15 MM 1714
Ja3epHbIH, YIPOUIEHHBIN),
0€30MacHOCTH BeICHU 30HE . . 0opToB Kaprepa/paspesa u £30 MM
CKaJbHBIE, Te0TeXHUUECKUIl, paJapHBIH,
TOPHBIX PadoT KPUTHUYECKUX UIIU 00pyLICHUsI, ONIOJI3HU < JUIS OTBAJIOB;
= HOJyCKaJIbHbIE (ororpammMeTprUECKUit N
g -CHIDKEHHE HETaTHBHBIX | IMPOTPECCHPYIOLIH - U1 MapKIIeHIepcKoro
E MOCTIEICTBUH X pedopmanuit YIPOIIEHHOTO MOHUTOPHHTA
g nedopmaruii BU3YaJlbHbIN, MAPKINEHNEPCKUN TOYHOCTb OIIPEJEIICHUS CMELICHU
5 - BEIpaboTKa c aCTK OIIOJI3HU, NIPOCAJKH, (IpU3MEHHBIH, CITyTHUKOBBIH, peniepoB Ha 20-MeTpOBOM
TYIIbI, Y4aCTKH .
g CTaOUIIM3UPYIOIIUX MEp go };a B’ ya Gounx | AHCTIEpCHEIE (bUIbTPaLMOHHBIE Ja3epHbIit), HMHTEpBaJIC HE HIDKE + 5 MM;
11 0OecTIeyeH s 3011{)ax Hg nedopmanum (oTorpaMMeTpHUIECKHH, - TOYHOCTh U TIEPUOJUIHOCTh
JIOKAJIbHOM aCT;<ax THJPOT€0JIOTHIECKUI JPYTUX METOJI0B MOHUTOPHHTA
YCTOWYHBOCTH i BU3YyaJIbHBIH, OIIPEAEIAIOTCSI B COOTBETCTBHH C
PpacIoIoKeHHs . .
CKaJIbHbIE, TEOTEXHUUECKHH, paJlapHbIi, XapaKTepPUCTUKAMH HCIIOIb3YeMOTO
nH}ppacTpyKTypHI OOpYIIIEHUS, OCHIITH . 9 V .
TIOJTyCKaJIbHbIE MapKIIeH1epcKuii (Jla3epHbIi) 000pyIOBaHUs U Liesei

¢doTorpaMMeTprUIECKHI

MOHHMTOpPHUHTA
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10.  HHcTpymeHTabHBIC MapKIIeHaepcKkue HaOMoAeHus 3a aedopManusiMu OOpTOB,
YCTYIOB, OTKOCOB OCYIIECTBIISIFOTCS] HA HAOJII0IaTEIbHBIX CTAHITUSX.

[Ipoektr HaOMIONATENHHON CTAHIMU JOJDKCH CONEPKaTh TpadUyecKue MaTepualibl H
MOSICHUTEIbHYIO 3aIHCKY.

I'padmyeckue Marepualbl 1OJKHBI COAEPKATD:

- IUIaH, OTPAXAIOIIUH CYIIECTBYIOIIEE M MEPCHEKTHBHOE COCTOSHHE TOPHBIX PadoT ¢
yKa3aHHEM COOPYKEHHH, HaXOAAUIMXCs Ha OopTax Kapbepa, pa3pesa Win BOJIU3U OTBAA;

- cxeMa MpoUIBHBIX JHHUM, C pa3OMBKOW OMOPHBIX U pPAOOYMX pENepoB, H
oToOpakeHHEM pelibepa MECTHOCTH;

- IeTaJbHBIC TEOJOTUIECKUE Pa3pe3bl C HAHECEHUEM TPAHUI] JTUTOJOTHIECKUX PA3HOCTEH
MOpOJI, yKa3aHUEM CTEICHM W XapaKTepa TPEIIMHOBATOCTH, JU3BIOHKTHUBHBIX HApPYIICHUH U
TEKTOHMYECKHX TPELINH, UX HAMPaBICHUS U yIJia MajeHusl.

[TosicHuTenpHas 3amucka A0KHA COJIEPIKATh!

- o01Iee KpaTKoe OMUCAaHUE MECTOPOXKACHHUS M TOPHBIX padoT;

- pacu€Thl MO 3aKjajaKe HAOIIOAATENbHON CTaHIMU (ONpe/eNieHHe KOJIMYECTBA PErepoB,
JUIMHBI TPOMUIBHBIX JIMHHMA, PACCTOSHUA MEXIy penepaMmu, o0béma padoT mo OypeHUuto
CKBKUH TIOJI PETIephl, pacXxo/ia MaTepHalioB);

- KpaTKyI0 METOJIUKY HAOIIOCHHIA ¢ yKa3aHUEM NIEPUOMYHOCTH UX MPOBEICHUS;

-XapaKTEPUCTUKH COTIPOTHBIICHUS CABUTY JINTOJOTUICCKUX PA3HOCTEH TOPHBIX MTOPOJT;

- XapaKTePUCTUKU COTPOTUBIICHUS CIBUTY IO IIOBEPXHOCTSIM OCIa0ICHHUS.

[Ipoekt HaOMIOOATENFHON CTAHIMM YTBEPXKIAETCS TEXHUUYECKUM PYKOBOJIUTEIIEM
AKCIUTYaTUPYIOIIEH OpraHu3aluy.

11. 3Bakimagky HaOJIOATEBHBIX CTAHIMA BBIMOJTHSIIOT Ha YY9acTKaX BO3MOXKHBIX
nedopMaruii, 00yCIOBIEHHBIX HATHYHEM:

- CITa0BIX TUTACTUYHBIX, OOBOTHEHHBIX WJIA CHJIBHO TPEITUHOBATHIX ITOPOJ B TOPHOM
MaccuBe, GOpMHUPYIOMIMX OOPT, YCTYM WU OTBAI;

- CTa0bIX KOHTAKTOB, IOBEPXHOCTEH TEKTOHWYECKUX HAPYIICHWH, HMMEIOIINX
HAKJIOH B CTOPOHY BBIPA0OTAHHOTO MPOCTPAHCTBA M MPOCTUPAaHHE OMU3KOE K MPOCTUPAHHIO
OopTa.

12.  OmnopHble penepsl JOHKHBI OBITh PACITOIOKEHBI 32 TIPEIeIIaMH 30HBI CJIBHKEHUS,
KOTOpasi ONPeAeIIAETCS UCXO/ISI U3 BBICOTHI U OCOOCHHOCTEH TehopMHUpOBaHHs OOPTOB KaphepoB,
pa3pe30B M OTKOCOB OTBAJIIOB B COOTBETCTBUU C TaOJIUIIeH 2 HACTOSIIETO MPHIIOKEHUS.

B cnyuae HEBO3MOKHOCTH 00€CTIEUeHHSI MHCTPYMEHTATbHBIX MapKIIEHIEPCKUX 3aMEpOB,
MIPOCTPAHCTBEHHOE TOJIOKEHUE OTOPHBIX PETEPOB JTOJHKHO KOHTPOJIUPOBATHCSA OT MCXOHBIX

pPEOEpPOB METOAOM CITYTHHUKOBOI'O ITIO3MIITMOHUPOBAHUSA.
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Tabuauna 2 - ['paHulbl 30H CIBUKEHUS JI PA3IMYHBIX HHKEHEPHO-T€OJOTHYECKUX YCIOBUI

HanmenoBanmue CxemaTuzanust YcnoBusi npuMeHeHUs!

IM30TponHEBIH OTKOC e ||OTcyTcTBHE HeO1aronpusTHBIX
~*~—j,*g”‘““ moBepxHOCTed  ocnabnenus,  JMOO)
P MOBEPXHOCTU ocrnabeHus

/,/ HAIIPaBJICHBI MO yriamu: -5°<B<-60

IPa3mep 30HBI CIBUKEHUS COCTABIISIET

1,5H

OHOPOAHBIN OTKOC CO TS 2H J|[Tomoroe  3ajeraHue MOBEPXHOCTEH

C1a0BIM KOHTAKTOM B
OCHOBaHUUN

Ay i

e £ e

ocabnenus mpu f<¢’, -5<4<25°,

IPasmep 30HBI CABMXKECHHUSI COCTaBIISICT)
2H

OIHOPOJHBINH OTKOC CO
cJ1a0BIM OCHOBAaHHUEM
OTpaHUYIEHHON MOIIHOCTH

2hetg(45'-9/2), i
/

s ~
PR T

[(0.3-0.8)H+h)

2(H+h)

bbbt

Ay )

Hanmume  cmaboro  cios, oOIee]
CONPOTHUBIICHUE  CIBUTY  KOTOPOTO|
HIDKE, Y€M Y BBIIIE3aJIeratoIuX MOPO/

IMommHoCTE cnaboro ciost menee 0,4H

Pa3Mep 30HBI CABHXXCHHA COCTaBJIACT|
2(H+h)

OIHOPOJHBIN OTKOC CO
C71a0BIM OCHOBAaHHUEM

,2h,ctg(45™-9/2) P
>

e~ £
(T

|(0.3 -0.8)(H+h,)

2(H+h,)

Ay g e

Hamuuue cmaboro  cios, ooOiee
COHpOTI/IBHeHI/Ie C)IBI/IFy KOTOpOFO
HI>KE, Y€MY BBILIE3aJI€TatoNIMX MOPO/T

Pa3Mep 30HBI CABUXCHHUS COCTABJIISCT)
2(H+h,)

Maccus ¢
KPYTOTIaTaFOIITIM
3aJleraHueM CJIOEB,
HAIpaBJICHHBIX B

H

(10-12)H

(0.1-0.4)H

HC6J’IaI'OHpI/I$ITHOG 3aJICTaHKC]
HOBerHOCTeﬁ OCJ'Ia6J'ICHI/I$I,
HAIIPaBJICHHBIX B CTOPOHY]|

BEIpaOOTAaHHOTO IMPOCTPAHCTBA IIPH

BBIPaOOTAHHOE | ©2-09 8>¢p' u yrie otkoca a<f}
[POCTPAHCTBO
PasMep 30HBI CIBMIKEHHS COCTABIISET|
(1,0-1,2)H
IMaccus ¢ (15-2.0H . |[Hamuuwne KpyTonaJaromux|
KD YTOHATAFOIIHM 02 oon | MOBEPXHOCTENH ocnalieHus,

3aJICTAaHUECM CJIOCB,
HaIlpaBJICHHBIX B MACCUB

(0.1-02)H

HATIPABJICHHBIX B MacCUB (00OpaTHOE
nmanenne) npu 60< <90

Pa3Mep 30HBI CABUXXCHHS COCTaBIISCT]
(1,5-2)H
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Maccus ¢ fo B (0.8 - I’Z)Hi IMyib1000pasHoe 3ajeranue Mopoj.
MYJIbJJ000pa3HBIM
aJTeraHEeM CIIOeB 0 ~ PasMep 30HBI CABMIKEHHS COCTaBIISIET
0.1-02)H a+(0,8-1,2)H, rae a — pa3mep mpu3Mbl
] 0OpyIIeHUs
13. Tlpu HaOmrOACHUAX 32 OTKOCAMH OTBAJOB MECTa 3aKJIaJKH HaOIIOJaTEeNbHBIX

CTAaHIIMA HEOOXOIMMO BBIOMPATh B 3aBHCHMOCTH OT CXEMbl Je()OpPMHUPOBAHHS OTBAJOB U
OTCBIITAEMOTO spyca.

MOHUTOPUHT YCTOMYMBOCTU TPHU OTCHINKE IMEPBOrO sipyca BHE 3aBUCUMOCTU OT THIMA
CKJIAJUPYEMbIX TOPOJ, W TMOPOJ OCHOBAHMS COCTOUT W3 BHU3YAIbHBIX HAOMIOEHUN 3a
COCTOSTHUEM DPAa3rpy304YHBIX IJIOMAJA0K M 3€MHOM MOBEPXHOCTH BOIM3U HUkHEH Oposku. Ilo
PEIICHUI0  JKCIUTYaTHPYIOIIeH OpraHu3alii BU3YaJlbHbIE HAONIONCHUS  JIOMOJHSIOTCS
JTUCTAaHIMOHHBIMU METOJIaMU KOHTPOJISI COCTOSTHUS TOBEPXHOCTH Pa3rpy30YHON MIIOMIAIKH.

[Ipu oTchINiKe MOCTEAYIOMINX SIPYCOB CUCTEMa HAOIIOACHUI JOMOIHIETCS B 3aBUCUMOCTH
OT 0’KHIaEMOI0 THUIIA OMOJI3HS:

— HAJNOJOIIBEHHBIM OMOJI3€Hh MPHU OTCHINKE CIA0BIX WJIM TJIMHUCTBIX MOPOJA: CHCTeMa
HaOJIIOIeHUIH JIOTIOJIHAETCS MapKIIeHIepCKUMHU HaOJII0IEHUAMU 3a perniepamu,
yCTaHaBIIMBaeMbIMH BOJIN3U paboueil 30Hbl y BEPXHUX OPOBOK HIDKEIEKAIINX SIPYCOB;

— KOHTAaKTHBIN OIOJI3EHb: JIOMOJHICTCS MapKIICHACPCKUMHU HAOIIOACHUSIMHU 3a PerepaMu,
yCTaHaBIMBAaeMbIMU BOJIM3U pabodeil 30HBI y BEPXHUX OPOBOK HUKEIEKANIUX SPYCOB U Y
HIDKHEH OpOBKU OTBaJIa JyIsl PUKCAIIMH €€ MOJI0KEHNUS,

—TOAMOOIIBEHHBIM  OTOJI3€Hb: CHUCTEMa HAOJNIOJCHWM  JOTIONHSAETCS  perepaMH,
yCTaHaBIMBAa€MbIMU Ha 3€MHON MOBEPXHOCTH BOJM3M HIDKHEW OpPOBKM OTBajia JUIsi KOHTPOJIS
MepEMEIICHUI BbIIaBIMBAEMON TOILH MOPO/I.

14, [lepuognuHocTh ~ HAOMIOJEHUN  YCTaHABIMBAETCSA B 3aBHUCHMOCTH  OT
MOCTAaBJICHHBIX 33J1a4 M1 MHTEHCUBHOCTH TIpoliecca 1e(hOpMUPOBAHKS MAaCCHUBA TOPHBIX MOPO/I.

[Tocne 3akmagku HaOMIOMATETBLHON CTAHIIMU HAOJIOJCHHUS TPOBOJSATCS E€XKEMECSIYHO.
[TeproanyHOCTh HAOMIOACHUN HW3MEHSAETCS C Y4YETOM YCTAaHOBJIEHHOW CKOPOCTH CMEIICHHS
npruOOPTOBOTO MAaCCHBA.

Ecam ckopocTh cMelieHus pernepoB HE MPEBBICHT | MM/CYT W 3aTyxaeT BO BPEMEHH,
WHTEPBAJIBl BPEMEHHU MEXKITY CEPUSIMHU HAOIIOIEHUI MOTYT OBITh YBEJIMUEHBI, HO HE pexe 2 pa3 B
rof.

Ecnmu ckopocTs cmemieHusi pernepoB mocTosHHa U coctaBmsier 0,5 - 1,0 mm/cyr,

Ha6J'IIO,ZIeHI/I$I MMPOBOAATCA COOTBETCTBCHHO OJIMH Pa3 B JIBa MECALIA U €KEMCCAIHO.

73



[Ipn axTHBU3alMU Mpolecca CABMKEHUS HHTEPBAIBI MEXIY CEpUsSMH HaOIIOAeHUN
JIOJIKHBI COKPAILATHCS.

[Tpu HaOmOAEHUAX 32 AKTUBHBIMHU OIOJI3HAMHU CO CKOPOCTSIMH cMeleHus 10 mm/cyT u
Oonee cepuu HAOMIONEHUN MPOBOAATCS €XKEIHEBHO; €CIM CKOPOCTh CMEIEHUS PEernepoB
YBEIMYMBAETCS BO BPEMEHH, TO [UJISl YCTAHOBJIEHUS KPUTHUYECKHMX CKOPOCTEM CMEIECHHI,
NPEIIECTBYIONIMX CPBIBY OINOJ3HEH, HMHTEPBAJbl BPEMEHH MEXIy CEpUSMH HaOIIOJICHUI

JOJDKHBI COKpallaThbCA NI YCTAHABJIMBATHCA aBTOMATU3UPOBAHHAA CUCTEMAa MOHUTOPUHTA.
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Ipuioxkenue 10

OIIEHKA PUCKA PA3BUTHSA JE®OPMAIIMI U HAPYILIEHUS
YCTOMYUBOCTHU BOPTOB 1 YCTYIIOB, KAPBEPOB, PA3PE30B 1 OTBAJIOB

1. ['eoMexaHUUYECKU PUCK PACCUUTHIBACTCS 1O hopMyIie:

P=BOXTII, (1)
rae BO — BepostHocTh 00pymienus, TII — TsokecTh mocnencTBuil.

2. BeposiTHOCT,  OOpYIIICHHSI  OIEHUBAETCS KOJMYECTBEHHO U Ka4eCTBEHHO.
KonuyecTBeHHast OlleHKa BEPOSITHOCTH OOPYIICHHUS OCHOBBIBACTCS HA BEPOSITHOCTHOM pacuére
YCTOMYMBOCTH OOPTOB M YCTYNOB KaphepoB, pa3pe3oB M OTBajoB. KauecTBeHHas OIEHKA
BEPOATHOCTH OOpYILIEHUS OCHOBBIBAETCS Ha BBIOOpE KAaTErOPHH BEPOSTHOCTU OOpYILIECHUS B
COOTBETCTBUU C Tabnuuen 1.

Taﬁ.m/ma 1 — KauecTBeHnHas OLICHKA BEPOATHOCTHU He6J’IaFOHpI/I$ITHOI‘O COOBITHSA

Kareropusi | KauyecTBenHasi XapakTepuCcTHKA COOBITHI
OLIEHKA
A Becbma Boicokast | CoObiTHe npoucxonuiio 4acto. CoOBITHE 0XHIAeMO C BBICOKOI CTENEHBIO

BEPOATHOCTH B OJIIDKaiiiiee Bpems.

B Bricokas CoObITHE TIPOUCXOAMIIO HEOTHOKPATHO. [IpoM30MIET ¢ BHICOKOW CTEICHBIO
OIIPEAEIEHHOCTH.
Cpennss CoObITHE IPOUCXOANIIO PAHEE U MOKET IIPON3OUTH B Oy IyIIeM.
D Huzkas CoObITHE MOXKET IPOU30IMTH IIPH MaJIOBEPOATHOM CTEUEHUH 0OCTOSTEIBCTB.
OdeHp HU3Kas CoObITHE MOXET MPOM30HTH TOJNBKO IPH HEMPOTHO3HPYEMOM CTEUCHUH

(hopc-MaxKOPHBIX 0OCTOSITEBCTB.

3. TspkecTh mocneACTBUM 00pyIIEHUH JUIsl pa3IU4HbIX MaclITaboB OTKOCOB (yCTyT,
rpynmna ycTynoB ¥ OOpT) OLIEHUBAETCsl KAYECTBEHHO B COOTBETCTBHUHU € Tabiauiei 2.

4. OreHka CTENeHH pUCKa OCYLIECTBISETCS C MOMOIIBIO MAaTPHIIBI pUCKOB (TabI. 3).
WHble crocoObl OLEHKH PUCKOB OMPEAEISAIOTCS SKCIUTyaTHPYIOIEH WK crieualIu3upoBaHHON
OpraHu3aIUen.

S, HeoOxonuMble Mepbl pearpoBaHHUsl Ha pa3BUTHE Aedopmanuii U HapylleHHEe
YCTOMYUBOCTH B COOTBETCTBUU C YPOBHEM PHCKa IPUBEJCHBI B TAOIUIE 4.

6. VYnpaBieHue pucKaMHu 3aKII0YaeTCsl B YMEHBLICHHHM BEPOSTHOCTH OOpYIICHUs
OOPTOB U yCTYNOB KapbepoB, Pa3pe30B U OTBAJIOB M CHUYKEHUH TSKECTH €ro MOCIIECTBUI.

7. [Ipy mosiBIeHMHM B TMpoLECCe HKCITyaTallud MECTOPOKICHUN KpPUTHYECKHX
negopmanuii 60PTOB M YCTYNOB KapbepoB, pPa3pe30B M OTBAIOB JOJDKHA MPOU3BOJUTHCS

HIepEOIICHKA PUCKOB.
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Tabauna 2 — OneHka TSHKEeCTH MOCHEICTBHN 00pyIeHu OOPTOB M YCTYIIOB KaphepOB, pa3pe30B U OTBAJIOB

TsxecTh MOCJIeACTBHI

He3nauyuTeabHble

Huskue

Cpennue

Bricokue

Ype3BbIyaiiHblie

*  OOpymenne Ha
OTZEIIBHOM y4acTKe BHE
30HBI BEICHHS TOPHBIX
pabor, He BiMsIONIEe HA
TEXHOJIOTUUECKUI
nporecc

» JluxBupmamus oOpyieHns
TpeOyeT HeCKOJIBKO THEH Win He
BIIUSICT HAa TEXHOJOTHYCCKHIA
poriecc

* OOpymeHne 0TKOCOB ¢
KOPOTKHM HEPUOIOM
9KCIUTyaTaIx

* OOpymeHns He OKa3bIBAIOT
BIIMSIHAE Ha BHYTPUKAPHEPHYIO

HHPPACTPYKTYPY

* TloBpexneHus 000pyaoBaHUS
OTCYTCTBYIOT

» KparkocpoyHas THKBUIALHUS
oOpyIIeHust

* IIpocTou OCHOBHOTO
TEXHOJIOTUIECKOTO
00opyI0BaHUs

* TloBpexneHue
000pyI0BaHUS U

uHppacTpyKTyphl, Tpedyromee
peMoHTa

* BoccranoBnenue cbe3na Uiu
PEMOHT IIyTeH OTKaTKU

° HOTepﬂ IMOATOTOBJICHHBIX K
BBICMKE 3aI1aCoB

» CpenHecpodHas IMKBHAALNSA
MOCTICACTBHIA OOPYIICHUS

» TloBpexIeHHe U JUTUTEIBHbIC
HPOCTOH OCHOBHOT'O
TEXHOJIOTHYECKOT0 000y 10BaHUSA
n/unu uHQPacTpyKTyphl, TpeOyromre
KallMTaJILHOIO PEMOHTA

* TIlortepst ocCHOBHOTO
TEXHOJIOTHYECKOT0 000py10BaHUS
n/unu uHGPacTpyKTyphI

* TloTteps TpaHCIIOPTHOT'O Che3za
(TIpu HaJTMYUK PE3EPBHOTO)

*  VYrpo3sa )XU3HHU U 3J0POBbIO
moaen

* Iloreps TpaHCIOPTHOTO
che3na (Ipu OTCYTCTBUH
Pe3epBHOTO)

* Hapymenue
TEXHOJIOTUYECKOT0 LIUKIIa,
TpeOyrolee PeKOHCTPYKIHU
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Taéauna 3 — Marpuia puckon

MaTtpuua puckos

NMocneacreun

HezHauuTenbHble

Huzkune

CpegHue

Bbicokune
YpesBblyaiHble

BepoATHOCTb pUCKa

KayecTtBeHHan

KonnyectseHHan

A

OuyeHb Bbicokas — CobbiTve MPOMCXOAUT MOCTOAHHO C
BbICOKOW CTEMeHbHo onpeaeneHHOCTH.

MpounsoiaeT ¢ 04eHb BLICOKOW CTEMEHbIO
onpefeneHHOCTH.

>40%

CpeaHuit

BbicokuM

BbICcOKMIA

Bbicokasi — CobbiTWe MpoMCXOAMT 4acTo C BbICOKOM
CTeneHbio onpese/IeHHOCTH.
MPOM3OMOET ¢ BbICOKOM CTEMEHbBID ONpPeaeneHHOCTH

20+40%

Huskum

CpegHuit

Bbicokum

Bbicokui

CpeaHasa — CobbiTUe MOMKET MPOMU3OMUTH.
Mpowncxoamno paHee.

10+20%

Huskum

Huskaa — ManoseposaTHoe cobbithe. MoxeT
NPOWM30MTU B ONPEAENeHHbIIA MOMEHT.

1+10%

Huskum

CpeaHui

Bbicokui

Husknit

CpeaHuin

Bbicokui

OyeHb HM3Kasa — PasyMHas yBepeHHOCTb, YTO
cobbiTe He npounsoraeT. MoXeT NPOM30UTH B
WCK/IOYUTENBHBIX 0BcToATeNbCTBAX.

<1%

Huskum

CpeaHui

CpeaHuii Bbicokui
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Tabauna 4 — Mepsl pearupoBaHus B COOTBETCTBUU C YPOBHEM PHCKa

Yposens pucka

Mepsl pearnpoBaHusi

Meponpustus

IIpnmeuanue

OueHb BBICOKHI

HeMmennennas octaHOBKa

OmnpeneneHne TPaHUL]

BozobHoBNICHHE paboT

OIIEPaTUBHBIX MEPOIPUATUN
10 CHHYKEHUIO PUCKA J10

(aBapuitHoe paboT Ha TaHHOM y4acTKe, OTIACHOM 30HBI U 3aIpeT IO COTJIACOBAHMIO C
COCTOSIHHE) BBIBOJ JIIOIEH HaXO0X/ICHUS JIF0/IeH TEePPUTOPUATEHBIM
OpraHom
[IpoBenenue p
Pocrexnanzopa
JIOTIOJTHUTEIBHBIX
UCCIeJOBaHUN M pa3padoTKa
OTIEPAaTHBHBIX MEPOIIPUATHI
10 CHIDKEHHIO PUCKA JI0
MPUEMIIEMOTO YPOBHS
Bricokut, [IpuocranoBka padot Ha OmnpeneneHne TPaHUL] BozobHoBNICHHE paboT
(npenaBapuiiHoe JAHHOM Y4YacTKe, BEIBOJL OTIACHOM 30HBI IO PEeIICHHIO
COCTOSIHHE) JIo/Iei U TEXHUKH TEXHHUYECKOTO
[TpoBenenue ananuza
pyKOBOAUTES
CUTYyaIlMU U pa3paboTKa .
IKCILTYaTUpPYOLEeH

OpraHu3aIuu Ha

MEpONPUATHI IO CHUKEHUIO
PHUCKa 10 IPUEMIIEMOTO
YPOBHs

OCHOBaHHH
MPUEMIIEMOTO YPOBHS
MOHHUTOPHHTA
CUTYaINH
Cpennmuii (coctosiaue | KomuccnonHoe pemieHne o [IpoBenenue ananuza KouTpons
OTpaHUICHHOH HEOOX0ANMOCTH CHUTyaIlH U pa3paboTka BBITIOJTHEHUS
pabOTOCIOCOOHOCTH) | MPHOCTAHOBKH PabOT JTOJITOCPOYHBIX MEPOIPHUSITHI

Hu3zkuit 1 Becbma
HU3KUHI
(paboTtocmocobHOE
COCTOSTHUE)

JlonycTUMBIH pUCK, JOTKEH
HaXOWUTHCSI OJ KOHTPOJIEM,
HO He TpeOyeT
JIOTIOJTHUTENNBHBIX
MEPOTIPUATHH TI0 €T0
CHIDKCHHIO.

Mepompustuii He TpeOyeTcs
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IIpunoxenne 11

YIOPABJIEHHUE YCTOMUYNUBOCTHIO BOPTOB KAPBEPOB, PA3PE30B
OTBAJIOB

1. MeponpusaTus 10 YIpaBICHUIO YCTOMUMBOCTBIO YCTYNIOB M OOPTOB Kapbepos,
pa3pe30B U OTBAJIOB HAIIPABJICHBI Ha!

- CTa0MJIM3aLMI0 COCTOSHUS YCTYNOB, OTKOCOB OTBAJOB IIyTE€M CHMKCHMS WIIH
UCKIJIFOUEHHSI BEPOATHOCTH JieopMaluii;

- KOMIICHCAIMIO AeopManuii myTeM CHW)KEHHUS TSHKECTH IOCIEICTBUH BO3MOMKHBIX
nedhopmarui.

2. B Mmecrax BbIXOJAa TEKTOHMYECKHMX HApYIIEHHWH HAa KOHTYp YCTYNOB W IIpU
HOBBIIIEHUH CTENEHH TPEIIMHOBATOCTU IOPOJI, a TaKKe Ha 0CO00 OTBETCTBEHHBIX y4YacTKax
JKCIUIyaTUPYIOLAsi OpraHu3alys JOJDKHA IpeAyCMaTpUBaTh JOIOJIHUTENBHBIE MEpBl 110
00ecrevyeHn0 YCTOMYMBOCTH YCTYIOB, JJOKAJIbHBIX Y4aCTKOB OOPTOB KaphepOB, pa3pe3oB.

3. MeponpusTasi 0 yIPaBJICHUIO YCTOHYMBOCTBIO YCTYIIOB M OOPTOB Kapbepos,
pa3pe3oB U OTBAJIOB pa3padaTbIBatOTCs Ui YPOBHEH pUCKA CPEAHUN U BBILIE CPEIHETO.

4. MeponpusaTus 1O yIpaBlIEHHIO YCTOHUMBOCTBIO YCTYNOB U OOPTOB Kapbepos,
pa3pe30B U OTBAJIOB BEIOMPAIOTCS B COOTBETCTBUU C Tabmutei 1.

Tabauua 1 - MeponpusTus MO YNPaBICHUIO YCTOHYMBOCTBIO YCTYIOB M OOpTOB Kapbepos,

pa3pe30B U OTBAJIOB C 0COOCHHOCTSMH UX MMPUMCHCHU A

Tun Buabl MeponpusTuii Oco6eHHOCTH TPHMEHEeHH
Cmadbunuzupyrowue
ONTHMU3AIHS TTaPaMETPOB OYPOB3PHIBHBIX
paboT BOJIM3M TPENENBEHOTO KOHTYpa C
o B MaCCHBaX CKaJbHBIX U MOJIyCKAIbHBIX HOPOJ
MHUHAMM3ALUEH BIUSHUS B3PBIBHBIX PadOT
HA 3aKOHTYPHBIH MaccuB
2]
z MOBBIIIEHUE JOCTOBEPHOCTH HCXOJHBIX
= MOMOJIHEHUE  HMCXOAHBIX JAHHBIX IO  pe3yiabTaTaM
) JTAHHBIX, JeTaau3anus W/uu
S| WH)XEHEPHO-TE0JIOTHUECKOTO N3YUeHHS
= KOPPEKTHPOBKA PACYETHBIX CXEM
8
=
s IpHU U3MEHEHUH HWHXCHEPHO-TEOJOTHYECKUX YCIOBUH H
8 KOPPEKTHPOBKA MTPOEKTHBIX apaMEeTPOB IPY BBISIBIEHUH NMPU3HAKOB AedopMaIuii Mo pe3ynbraTaM
MOHHUTOPHHTA
M3MEHEHWE HANpaBICHHS W PEXUMA | IPH TPOTHO3e HEYCTOWYMBOCTH WM OOHApyXKeHUHU
BEJICHUS TOPHBIX paboT MIPU3HAKOB e(OpMaIUH IO Pe3yIbTaTaM MOHUTOPHHTA
° (opmMupoBaHHE PHU3M yIopa (HOATOPHBIE | HAPYIIEHHBIE  MAaCCHUBBI  CIOXHOH  CTPYKTYpHI  C
g CTeHbI, KOHTP(OPCH, KOHTPOAHKETHI, | MMEPECITanBaHNEM MOPOJ WIH PHIXJIBIE TOPOIBI, CKIOHHEIE
Q
o 3aIUTHBIC CTEHBI) K OIOJI3aHUIO
& MEeXaHHIeCKOe aHKepHl, INTAHTH, | KPYMHOOJOKOBBIE MAaJOBBIBETpENble M  CIIAHIIEBATHIC
E yAep)kaHUE YCTYIOB, | THOKHE TPOCOBBIE | CIOWCTBIE TBEPIBIC MOPOABl C IMAJACHHEM B CTOPOHY
OTZEJIbHBIX YYAaCTKOB | TSKH BeIeMKkH oJ1 yriamu 40-60° u 6onee
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Tun Buab1 meponpusTuii OcobeHHOCTH TIPUMEHEHUsI
bopra CIabOTpeIIMHOBATbIE  MOPOJBI € YIJIOM  IaJICHHs
xKene300eTOHHbBIE
- IUIOCKOCTH OcJia0JieHuss B BBIPa0OTaHHOE MPOCTPAHCTBO
20-50°
MeTaJUTNIEeCKHe
CEeTKH Ha
TIPY pUCKE KaMHeTaza
MIPUTIOBEPXHOCTHO
11 4aCTHU OTKOCOB
LEMEHTaIYs,
TPEIIMHOBAThIE CKAJIbHBIE M MOJYCKaJbHbIE MOPOJBI;
cMoJIM3anus,
TiecYaHble, JECCOBUIHBIE U TIIMHUCTHIE TOPOIBI
CHJIMKATHU3alus
yIpOYHEHNE
HaOpBI3r-0eToH Mo
BMEIIAIOUIUX TOPOJ . CHJIbHOTPELIMHOBAThIe, CKJIOHHbIE K HWHTEHCHBHOMY
METaTHYECKOH
cerKe BBIBETPUBAHUIO MJIH BBIIIEIaYMBAHUIO ITOPOJBI; ITECUAHO-
’ TJINHUCTBIE OTKOCHI
arpoMeNropanys
B OOBOJHCHHBIX MACCHBAX, MNpPH HAJWMYUH HAIOPHBIX
Hpenax TOPH30HTOB TIPH OTCYTCTBHHM €CTECTBEHHOTO IIPEHaka B
cITydae BIUSHHS BOJABI HA YCTOWYHBOCTE;
MIPOMOpaKUBaHHE MaccuBa B
KPHOJHUTO30HE c opraHu3armen

COXpaHCHHA TCIJIOBOI'O pPEXXMMa MacCHUBa
B JICTHUH nepuon C IIOMOINBIO
CIICIMAJIbHBIX MATOB

Ipyu NO0TEPEC NPOYHOCTHU MACCHUBA IIPU €TI0 PACTCIIIICHUHN

OTtBamoobpazoBa
HUE

U3MEHEHHE pPEXHMa OTCBHIIKHA OTBAJIOB
(IOPAI0K OTCHINKH)

IIPY [OSIBJICHUU [IPU3HAKOB HEYCTOMUUBOCTH

OTCBIIIKAa IPEAOTBAJIOB

Ipu HAJIW4YUKU TaJIoro cnaboro OCHOBAaHUA, 6o pu
H606XO,I[I/IMOCTI/I NpeAOTBpalICHUS PaCTCIVICHUS T10POJ
OCHOBAaHUA

HWHIXCHCPHBIC METOAbI YCKOpPCHUS
KOHCOJIMJallK HAMBIBHBIX MaCCHBOB

Ipyu HCBO3MOKHOCTH OpraHu3anui peXUMa OTCBIIKHU
OTBAJIOB

Komnencupyrouwjue

OpraHu3anuoHHbIC

MIPOCKTUPOBAHHE
yJlaBJIMBaonie 0epmMsl

LIUPOKOI

Ipu  pucke pa3BuTHs aAedopManuii  Ha
pacrionoxxeHuss HHQPACTPYKTYpPbI

ydacTKax

CO3/JaHHE  PE3EPBHOIO  TPAHCIOPTHOTO | MPH PHUCKE TOBPEKIECHHA OCHOBHOTO TPAHCIOPTHOTO
ches3na chesaa

COBEpUICHCTBOBAaHUE CHUCTEMBI | IPU PHUCKE BBICOKMX HEraTUBHBIX TMOCIEACTBUNA OT
MOHUTOPHUHTA BO3MOXHBIX JieopManuit

IIOBBIIIICHUE KBaJ'II/I(bI/IKaL[I/II/I nepcoHaiza B
00J1aCTH reOMEXaHHYECKUX PUCKOB

U1 00BEKTOB BemeHUs TopHBIX pabor Il kimacca

OIIaCHOCTHU

BE/ICHHE TOPHBIX PabOT TOJIBKO B INEPHOA
OTpHLATENBHBIX TEMIIEPATypP

Ipu NO0TEPE NPOYHOCTU MACCHUBA ITPU €TI0 PACTCIIIICHUHN

Texauueckue

BPEMEHHOE YBEJIMUCHHE ITUPHHEI
yJaBiIuBaroniei 6epmMbl

npu pucke pa3Butust Jgedopmanuii ¥ HEIOCTATOYHOM
yIaBIUBAIONICH CIHOCOOHOCTH CYIIECTBYIOUIMX —OepM
06e30macHOCTH

060pKa 3aK0JIOB Ha YCTyMax U 3a4MCTKa
6epmM 6e3011acHOCTH C IPUMEHEHUEM
CIICIMATIbHON TeXHUKH

MpHU HAJIMYWU 3aKOJIOB U PUCKE KaMHCIIa/ia

YCTaHOBKa MEPEXBaTHIBAIOIINX U
KaMHeYJIaBJIMBAIOIINX CHCTEM
(6apbepbl, CTEHKH, TPOCOBBIE 1

CeTJaThIe 3aBECHI)

TIPY pUCKE KaMHEIa/a, JIOKaJIbHBIX OOpyIICHUH.
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s onepatuBHoro u 3 dexTuBHOrO MpuMeHeHus HopM denepanbHbIX HOPM U MIPaBUII B
obOnactu mnpombliiuieHHOW Oe3onacHoct «lIpaBuna oOecnedyeHus YCTOWYHMBOCTH OOpPTOB U
YCTYIIOB KapbepoB, pa3pe30B M OTKOCOB OTBAJOB» B HACTOSIIEE BpeMs pa3padaThIBAIOTCS
Mertonnueckre pyKoBOJICTBA!

- «Meroauyeckoe pyKOBOACTBO IO MHKEHEPHO-TE€OJIOTMYECKOMY, THAPOre€0IOrHYeCKOMY

W3YYEHUIO U PaiOHUPOBAHUIO MACCUBOB FOPHBIX ITOPOJI»;

- «Meronuueckoe PYKOBOACTBO IO OIPEIECICHUIO TapaMeTpoB OOPTOB U YCTYIOB

KapbepoB, Pa3pe30B U OTBAJIOBY;

- «Meroanueckoe pyKOBOJCTBO IO OIIEHKE pUCKa pa3BUTHA JedopManuil U yIpaBlIeHUIO

YCTOMYMBOCTHIO OOPTOB U YCTYIIOB, KAPHEPOB, Pa3pe30B U OTKOCOB OTBAJIOBY.
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