3apeructpupoaHo B MuHtocte Poccum 19 dpespans 2014 r. N 31354

OEAOEPAIIbHASA CITYXXBA NO 3KONOMMYECKOMY, TEXHONTOTMYECKOMY
N ATOMHOMY HAO3OPY

NMPUKA3
ot 17 pekabpsa 2013 r. N 610

OB YTBEPXXAEHWU ®EANEPAJIbHBbIX HOPM U NMPABWII
B OBNACTU NPOMBbILLITEHHOW BE3ONMACHOCTU "MHCTPYKLIUA NO PACYHETY
N NPUMEHEHUIO AHKEPHOW KPEMNW HA YT OJIbHbIX LUAXTAX"

B cootBeTtctBMM € nyHkToM 5.2.2.16(1) [lMonoxeHns o ®degepanbHonm cnyxbe MO 9KONOrMYECKOMy,
TEXHOMOrM4eckoMy ” aTOMHOMY Haas3opy, YTBEpPXAEHHOro nocTtaHoBneHvem [lpaButensctBa Poccuiickon
depepaumm ot 30 uronsa 2004 r. N 401 (CobpaHue 3akoHogaTtenbcTBa Poccuiickon Pepepaumm, 2004, N 32, crT.
3348; 2006, N 5, cT. 544; N 23, cT. 2527; N 52, cT. 5587; 2008, N 22, cT. 2581; N 46, c1. 5337; 2009, N 6, cT1. 738;
N 33, cT. 4081; N 49, cT. 5976; 2010, N 9, cT. 960; N 26, ct. 3350; N 38, cT. 4835; 2011, N 6, cT1. 888; N 14, cT.
1935; N 41, ct. 5750; N 50, cT1. 7385; 2012, N 29, cT. 4123; N 42, c1. 5726; 2013, N 12, c1. 1343; N 45, cT1. 5822),
npuKasbIBalo:

1. YTBepanTb npunaraemble degepanbHble HOPMbl M NpaBuna B 06racTy NpPoMbILIeHHON 6e3onacHoCTy
"MHCTPYKUMSA NO pacyeTy U NPUMEHEHMIO aHKEPHOW Kpenu Ha yrofbHbIX LwaxTax".

2. Hactoswun npukas BCTynaeT B CUNy MO WUCTEYEHWM OAHOro Mecsiua nocrne ero oduumansHoro
onybnnkoBaHus.

Bpwvo pykosogutens
A.B.®OEPAIOHTOB

YTBEpXOeHbI

npukasom PegepanbHon cnyxoObl

MO 3KOJOrMYECKOMY, TEXHONOrMYECKOMY
1N aTOMHOMY Haa30py

oT 17 gekabpsa 2013 . N 610

®ENEPAJIbHbIE HOPMbI U MPABUJTIA
B OBJIACTU NPOMbILUNEHHOW BE3OMNACHOCTW "MHCTPYKLINA MO PACHETY
U MPUMEHEHUIO AHKEPHOW KPEMW HA YIONlbHbIX LLAXTAX"

OBUWMWE MNMOJIOXKEHNA

1. HacToswwme ®eagepanbHblie HOPMbI U NpaBuna B 06nactu npoMblwneHHon 6esonacHoctn "MIHCTpykums no
pacyeTy W NPUMEHEHWI0 aHKEePHOW Kpenu Ha YronbHbiX waxtax" (ganee - WHCTpykuusa) paspaboTaHbl B
cooTBeTCcTBMU C 3akoHom Poccuiickon ®epepaunn oT 21 despans 1992 r. N 2395-1 "O Hegpax" (BegomocTtu
Cvespga HapogHbIx genyTtaTtoB Poccuinckon deanepaumm n BepxoHoro Coseta Poccuinckon ®egepaunm, 1992, N
16, cT. 834; N 29, ct1. 1690; 1993, N 2, cT. 74; CobpaHune 3akoHogaTensctBa Poccuiickon ®egepauun, 1995, N 10,
cT. 823; 1999, N 7, cT. 879; 2000, N 2, cT. 141; 2001, N 21, cT. 2061; N 33, c1. 3429; 2002, N 22, cT. 2026; 2003, N
23, c1. 2174; 2004, N 27, c1. 2711; N 35, c1. 3607; 2006, N 17, cT. 1778; N 44, cT. 4538; 2007, N 27, cT. 3213; N
49, c1. 6056; 2008, N 18, cT. 1941; N 29, cT1. 3418, cT1. 3420; N 30, cT. 3616; 2009, N 1, cT. 17; N 29, cT. 3601; N
52, c1. 6450; 2010, N 21, cT1. 2527; N 31, cT1. 4155; 2011, N 15, cT. 2018, c1. 2025; N 30, cT. 4567, cT. 4570, CT.
4572, c1. 4590; N 48, cT. 6732; N 49, cT1. 7042; N 50, cT1. 7343, cT1. 7359; 2012, N 25, cT. 3264; N 31, cT. 4322; N
53, cT. 7648; 2013, N 19, cT. 2312; N 30, cT. 4060, cT. 4061), PegepanbHbiM 3akoHOM OT 20 noHs 1996 r. N 81-03
"O rocygapCTBEHHOM PerynMpoBaHun B 06nactn Aobblum U UCnonb3oBaHUA yrns, 06 0COGEHHOCTAX CoLMarnbHOM
3aWnThl pabOTHMKOB OpraHu3auuin yronbHoOW npombiwnieHHocTn" (CobpaHne 3akoHopaTenbcTBa Poccuiickon
®epepaumn, 1996, N 26, ct. 3033; 2000, N 33, cT. 3348; 2004, N 35, ct. 3607; 2006, N 25, cT. 2647; 2007, N 31,



cT. 4010; 2008, N 30, ct. 3616; 2009, N 1, ct. 17; 2010, N 31, cT. 4155; 2011, N 19, ct. 2707; N 30, cT1. 4596;
2012, N 29, c1. 3992), depepanbHbiM 3akoHOM oT 21 utona 1997 r. N 116-®3 "O npombineHHon 6e30nacHOCTU
onacHbIX NPoM3BOACTBEHHbIX 00bekToB" (CobpaHue 3akoHopaTtenbcTBa Poccunckon depepaumm, 1997, N 30, cT.
3588; 2000, N 33, cT. 3348; 2003, N 2, cT. 167; 2004, N 35, cT1. 3607; 2005, N 19, cT. 1752; 2006, N 52, cT. 5498;
2009, N 1, c1. 17, cT. 21; N 52, cT. 6450; 2010, N 30, cT. 4002; N 31, cT. 4195, cT. 4196; 2011, N 27, cT. 3880; N
30, cT1. 4590, cT1. 4591, cT. 4596; N 49, cTt. 7015, c1. 7025; 2012, N 26, cT. 3446; 2013, N 9, cT. 874; N 27, cT.
3478).

2. MHCTpyKkumMa npegHasHavyeHa Ans opraHusaumi u paboTHUKOB MPeanpusTUii, 3aHUMAaILLNXCA pacyeTom
napameTpoOB aHKepPHOM Kpenu ropHou BbIpaboTku npu paspaboTke nacnopTa KpenneHus U NnogaepXaHus ropHon
BbIpabOTKM (Oanee - macnopT KpenreHws), BO3BeAEHVWEM KpPEnu M KOHTponem ee coctosiHusa. B WHcTpykumm
NCMNOMNb3yTCS TEPMUHbI, ONpeaeneHns U ycnoBHble 0603HavYeHus1, npuBeaeHHbIe B npunoxeHun N 1 kK HacTosLwen
WHCTpYKLMN.

3. NHCTpyKuusa coaep>XmT Nopsigok:

pacyeTa napameTpoB aHKEPHOW Kpenu npu paspaboTke NacnopToB KPEMeHus;

BbIOOpa KOHCTPYKLMA aHKEPHOW KPENnU 1 CPeACTB €€ YCUIEHNS;

obecneyeHns 6e3onacHOCTN paboT Npu YyCTaHOBKE aHKEPHOM Kpenu;

BblibOpa MeToA0B N CPEACTB KOHTPONSA HAQEXKHOCTU U paboTOCNOCOBHOCTN aHKEPHON Kpenu.

4. B UHCTpyKUMM NpeacTaBneHbl METOAMKN NPOBEAEeHUS pacyeTOB napameTpoB aHKEPHOW Kpenu, nopsiaok
BblbOpa KOHCTPYKLMIN aHKEPOB, OMOPHbLIX 3MIEMEHTOB M 3aTsKM GOKOB M KPOBMU ropHOM BbipaboTkn. MeTtoamku
NpoBeAeHUs pacyeToB NapaMeTPoB aHKEPHOMN Kpenu npusegeHbl B NPUIOXKEHMSAX K HacToswen VHCTpykuun.

5. B3HadeHus koaddPUUMEHTOB, MNpuBedeHHbiXx B npunoxeHuax N 4 - 14 k Hactoswen WHCTpykuuum,
YTOYHAIOTCS MO pe3ynbTaTtamM Hay4YHO-UccregoBaTenbCckux paboT 1 B NPOLIECCe KOHCYMNbTaUMOHHO-METOANYECKOrO
COMpPOBOXAeHMS nacnopToB Kpenneuus. [Ona ycnosmi waxt Kysbacca wucnonb3yoTcss koddOUUNEHTDI,
npvBeAEHHbIE B HAcTosLwen MHCTpykuun.

6. lNpun paspaboTke NacnopToB KpenneHus K nopaepkaHus ropHbIX BblpaboToOK npegycMaTpuBaeTcst
NPMMEHEHWE CrieayroLnx cnocoboB KpeneHns:

aHKEePHOW Kpenblo, MPUMEHSEMON B Ka4yeCTBe OCHOBHOW, pacCYMTbIBAEMOW Ha BECb CPOK CMyXObl ropHown
BbIpabOTKY;

aHKepPHOW Kpenblo, yCUrMBaeMon NoAAEPKUBAIOLLEN PAMHON UMM CTOEYHON Kpenbio;

aHKEepPHOW Kpenblo, YCUMBaeMOon B 30HaxX MOBbILLEHHOrO NPosiBNeHns ropHoro gasnexus (ganee - MNMrg) v s
30HEe BIUSHUSA OYUCTHbLIX PaboT AOMNOMHMTENBHOW MPUKOHTYPHOW aHKEPHOW Kpenbil WM aHkepamu rnybokoro
3anoxeHus;

aHKEpPHOW Kpenbk B MMAcTOBbIX FOPHbIX BblpaboTKkax, NoAdepXMBAeMbIX Ha rpaHuue C BbipaboTaHHbIM
NPOCTPaHCTBOM;

aHKEPHOW Kpenblo He TOMNbKO Ha BHOBb MPOWAEHHbIE BbIpabOTKM, HO U B Ka4yecTBE YCWUMEHUS Kpenwu Ha
BbIpabOTKW, paHee 3akpenneHHble pasnMyHbLIMU BUOAMU Kpenw;

aHKEPHOW Kpenblo B BbIpaboTkax Ans KpenseHus TEXHUYECKUX YCTPOWCTB K NMOoYBE.

7. TlacnopT kpenneHusi paspabaTtbiBaeTcd € yd4eToM oOecnevyeHuss COXpaHHOCTU TOPHOW BbIpaboTKM B
nNpoOosPKeHne BCero cpoka ee cnyxbbl n ans cos3gaHus 6e3onacHblX YCrnoBWWA paboT MO KPEMMEHU TFOpHbIX
BbIpabOoTOK.

8. lNMpun Mcnonb3oBaHUM aHKEPHOW Kpenu CeyYeHue ropHOW BbIPabOTKM MPUHMMAETCH MPSMOYrofibHOe Wnuv
TpaneuneBMaHOE C MIOCKOW KPOBMEW ropHon BbipaboTKM, cOBnagatolLlert C MIOCKOCTbI HamnnacToBaHUMA Mopos
(yrns1), pexxe apodHoe nnu ceog4aToe.

Mpu HanMuMM B KPOBME FOPHON BbIPAOOTKM HEYCTOMYMBLIX Nopog, obpyliatowmxcst B npoxog4yeckom 3aboe
00 YCTAHOBKM aHKEPHOW Kpenu, ropHble BbIpabOTKM NPOXOAAT C npuceykon 3Tux nopod. Popma ropHon
BbIpabOTKM, MNPOBOAMMOM C MPUCEYKOW TMOPOA, OnpefenseTcsa nacnopToM KpensieHus, YTBEPXAEHHbIM
TEXHUYECKUM PYKOBOAMTENEM (FMaBHBbIM MHXEHEPOM) LLAXThI.

9. B TexHM4yecKkon JOKYMEHTaLMM Ha NPUMEHEHNE aHKEPHOM Kpenu yKasbiBaloTCA YCIOBUS €€ NMPUMEHEHMS,
TEXHUYECKNE XapaKTEPUCTUKN, TEXHOMNOIMS YCTAHOBKN N 3KCMyaTauun.

10. Hactosdwasa WHCTpyKuMa coaepXuT MOpsOoK pacyeTa aHKepHOW Kpenu Ans TOPU3OHTanbHbIX U
HaknoHHbIX (0o 35 rpagycoB) MOA3EMHbIX FOPHbIX BbIPabOTOK M UX COMPSHKEHUA MNpU CReaylLWmnx ropHO-
reonorMyecKnX 1 ropHOTEXHNYECKMX YCIIOBUAX YrOMbHbIX LUAXT:

MaKCMMarbHasi pacyeTHas LWMpKUHa BblpaboTKun Nnn ConpspkeHns - He Gonee 12 wm;

noggepxumBaemble B HeHagpaboTaHHOM M HenogpaboTaHHOM, Takke MOMHOCTbI0 HagpaboTaHHOM K
nogpaboTaHHOM MaccuMBax Ha pPacCTOSHMAX, COOTBETCTBEHHO, Oonblie wWupuHbl BbipaboTkn M ABeHaguaTty
MOLLHOCTEW nnacTa;

OTHOLUEeHME MybuHbI NMPOBEAEHNs TOPHOWN BbIPAabOTKN UMM CONPSDKEHUS] OT AHEBHOW MOBepxXHOCTU H, M K

pacyeTHOMY COMPOTVBIEHUIO MOPOA U YIMsi B KPOBMe Ha opHoocHoe cxatne R, MMa - He Gonee 25. Mpu

BENUYNHe oTHoweHus ot 25 go 30 - KpenneHune Bblpa60TOK n COﬂpﬂ)KeHI/IIZ HeobxoaMmMo OCYyLLEeCTBIIATbL NO
LI,ByxyPOBHeBOVI cxXeme C npumeHeHmnem aHKepoB rny60|<oro 3alioXeHu4;



MPOYHOCTb Ha OOHOOCHOE CXaTWe OCTaBMNSIEMOW YroNbHOW MNaykym B KPOBME TFOPHOW BbIpabOTKM wnu
conpsbkeHns - He meHee 6 Mla.

11. VMHCTpyKUMA He COOepXuT nopsifka pacyeTa aHKepHOW Kpenw npu NpoBefeHWU FOpHbIX BbIpabOTOK B
0C0B0 CNOXHbIX TOPHO-FE0NOMNYECKMNX YCIIOBUSX:

B 30HaX MOBbILLIEHHOrO ropHOro Aaenexus (aanee - Mra);

B 30HaX pas3pbliBHbIX reONOrM4ecknux HapyLeHun;

NPy HaNM4YUKU BbIBETPEHHbIX, NNACTUYHBLIX 1 MEP3bIX BMELLAoLLMX MOPOA.

12. TexHonornsa npoBeAeHNs 1 KpenneHns ropHbIX BblpaboTok AomkHa ObiTe BesonacHon n obecnevmsatb
HaJEeXHOCTb YCTAHOBKM aHKEPHOW Kpenu K yCTOMYMBOE COCTOsIHME KpoBNu. [pu Hanuumm B KpPOBME rOpHON
BbIpabOTKM HEYCTOMYUBLIX NOPOA, 0OpyLLAIOLLMXCS B MPOXO44YECKOM 3ab0e 00 YCTaHOBKM aHKEPHOM Kpenu, ropHble
BbIpabOTKM MPOXOAAT C MPUCEYKOW 3TMX MopoAd, nMMbo B nacnopTax KpenneHus Heobxoaumo npegycmaTpvBaTth
npoBeAeHne crneunanbHbiX MEPOMNPUATUIA MO NpeaynpexaeHnto obpyLleHnin KpoBnu (MpUMEHeEHNE onepexatoLLen
Kpenw, ynpoYHEeHMUs nopon, KOMOMHMPOBAHHOW MOAXBaT-3aTshKKWM, CBOOYaTOW (POPMbI KPOBMM), a YCTaHOBKa
aHKepPHOW Kpenu NpoBOAUTCS Ha paccTosiHuK He Bonee 1 meTpa oT 3a60s1 rOpHON BbIPAOOTKM.

13. XpaHeHre n TPaHCMOPTUPOBKY K MECTY YCTAHOBKW 3M1EMEHTOB aHKEPHOW Kpenu (3amMKOB, CTEPXHEN U
amnyn) HeobXx0AMMO OCYLIEeCTBMNSATb B COOTBETCTBMM C TpeboBaHMAMM TeXHMYECKOW AOKYyMeHTauuu 3aBoja-
nsrotosutens. He gonyckaeTcs MCNonb30BaHME amnyn C UCTEKLUM CPOKOM FOAHOCTM U amnyn C NOBPEeXAEeHHOW
060M04KON.

14. Pabouve, 3aHsATble NPOBEAEHUEM TOPHbLIX BbIPAabOTOK C MCNOMNb30OBaHMEM aHKEPHOMW Kpenu, AOMKHbI
3HaTb MacnopT KpPenneHUs, METOAUKY KOHTPONS COCTOSIHUSI aHKEPHOW Kpenu ropHOW BbIPAabOTKM M NpPOWTH
cooTBeTCTBylOLlEe OOy4yeHWe W MHCTPyKTax no 6Hes3onacHOMy npoM3BOACTBY paboT npu OypeHun CKBaKUH
(wnypoB) 1 yCTaHOBKE aHKEPHOW Kpenu.

15. He ponyckaeTtcs NpoBOANTL 3aTSHKKY raek aHkepa 40 OKOHYaHWS npouecca TBepAeHWUs cocTaBa ammnyr.
Bpems TBepaeHusa coctaBa amnyn ycTtaHaBnmMBaeTCd 3aBO4OM-NU3rOTOBUTENEM.

16. He ponyckaeTtcsi noABecka K aHKEPHOW Kpenu ropHo-LaxTHOro obopyaoBaHus, He NPeaycMOTPEHHOrO
nacnopToM KpenneHns unu cneumanbHbIM MPOeKTOM.

17. B nacnopTax KpenneHns JOSKHbI NpegycMaTpmBaTbCs OPraHn3aumoHHbIE U TEXHUYECKNE MEePOnpPUSATUS
MO OLEHKe COCTOSHUS M paboTOCNOCOBHOCTU aHKEPHON Kpenw.

18. TexHunyeckun pykoBoguTENb (FMaBHbIN MHXEHEpP) LaxTbl onpegenser NepuoAMYHOCTb KOHTPOMs WU
nepeyvyeHb CneumanucToB LIAaxThbl, OCYLLECTBNSAIOLWMNX BU3yalbHbI KOHTPOMb COCTOSAHMSA aHkepHow kpenu. [pu
N3MEHEHNAX COCTOSIHUSA aHKEPHOMW Kpenu, CBA3aHHbIX C MPOSABIEHWEM FOPHOrO AABMEHUS, PacCrioeHus Nnopoa
KPOBMM W OPYrMMU TOPHO-TEONOTMYECKUMU N TOPHO-TEXHOMOIMYECKUMU  YCNOBUSIMA MPUHMMAIKOTCA Mepbl MO
YCUIEHWNIO KpeNnu NpoBOAMMON U AENACTBYHOLLEN FOPHOW BbIpaboTKM.

19. lpu OTCYTCTBUN reONOrMYEeCcKUX [fOaHHbIX O CBOMCTBaX BMeELLALWMX MOPOA nacrnopta KpenneHus
pa3pabaTtbiBaloTCA Ha OCHOBE [AaHHbIX, MOMYYEHHbIX NPy OypeHUn pasBedoOYHbIX CKBaXWH (LLUMYPOB) B KPOBIIO
ropHow BbIpaboTku M OTOOpa KepHa ANs ONpederneHunst TMna ee KPOBMW, MPOYHOCTW, MOLLHOCTM, CITOMCTOCTU U
TpeLLMHOBATOCTM Nopod. PasBenoyHble CkBaXMHbI (LLNypbl) 6ypATca A0 Havyana NpoBeAeHNsi FOPHON BbipaboTkuM B
MecTe ee 3anoxeHusi (HeNoCpeaCcTBEHHO Nepen 3aceykon ropHoM BbipaboTku).

20. lMpwn BypeHun ckBaxkuH (LUNypOB) NPOBOAUTCH OLEHKa MPOYHOCTHbLIX CBOMCTB Mopog U 0OBOAHEHHOCTU
KPOBMW FOpPHOW BbIPabOTKM MO CKOpPOCTU BypeHus u Bbixody OypoBow menouun. pyu n3MeHeHuM MPOYHOCTHbIX
CBOWCTB Mopod M OBBOAHEHHOCTU KPOBMM FOPHOW BbipaboTkM npoBoauTca OypeHue pas3BefouHbIX CKBaXWH
(wnypoB) ¢ otbopom kepHa. [aHHble, nony4YyeHHble npu BypeHun pasBefoyHbIX CKBaXkKMH (LUMYpOB), BHOCATCS B
pacyeT kpenneHus. Ha ocHOBE MOMy4YeHHbIX AaHHbIX TEXHUYECKUA PYKOBOAWUTESb (FMaBHbIA MHXEHep) LiaxTbl
NPUHUMAaET peLleHne O BHECEHUW U3MEHEHUI B AENCTBYIOLLMIA NAcnopT KpenneHus.

21. B mMmecTe 3anoxeHus (3aceyku) ropHoW BbIpabOTkM MNPOBOAMTCA OLIEHKA Hecyllei CcrnocobHoCTU
MCMNomnb3yemblX MPU KPenreHnM ropHon BblpaboTku aHkepoB. OueHKa Hecyllelh cnocobHOCTM MpUMEHAEMbIX
aHKepoOB ornpefenseTcs Mo Hecywen CnoCoBHOCTM HE MEHEee TPeX KOHTPOISbHbIX aHKEPOB, YCTAHOBMEHHbIX B
MecTe 3aceyku ropHol BbipaboTku. Ecnv Hecywlas cnocOGHOCTb KOHTPOSbHBIX AHKEPOB MeEHbLUE MPUHATOW B
nacnopTte KpenneHus, NpoBOAUTCS KOPPEKTUPOBKA nacrnopTa KpenneHus no MUHUManbHOMY 3HAYeHUIO Hecyllen
CNOCOBHOCTM KOHTPOMbHbIX aHkepoB. OueHKy Hecyller CMOCOBGHOCTM MPUMEHSIEMbIX aHKepOB MpW MpPoBeAeHUU
(BOCCTaHOBMNEHMM) BbIPabOTOK MPOBOASAT NPWU MOMOLUM LUTAHTOBbIAEPrMBaTENs HEe pexe OAHOro pasa B Mecsy
yepes kaxable 200 MeTpoB AMWHbBI TOPHOM BbIPabOTKW, NPY U3MEHEHUN MPOYHOCTHbBIX CBOWCTB U OOBOAHEHHOCTYU
NMOPOA KPOBIN rOPHOW BbIPAbOTKM, MPU U3MEHEHUSIX KOHCTPYKLMM aHKEPHOW Kpenu, NPUMEHEHMM HOBbIX BUAOB UMK
COCTaBOB aMnyr, a TaKkke TEXHOOMMN YCTaHOBKN aHKEPHOW Kpenwu.

22. Tpn Bu3yanbHOM KOHTporie paboTOCNOCOOHOCTU aHKEPHOW Kpenu MNpPOBOAMTCS OLEHKa COCTOSHMS
aHKepoB, 3NeMEHTOB Kpenwu, 3aTskkM U BenUYUHbl CMATUA  geMndupyrowmnx noaaTnuBbiX SMNEMEHTOB.
MepnoanyYHOCTb BU3yarnbHOro KOHTPOSSA BHE 30HbI BIUSHUS OYMCTHBIX paboT - He pexe OOHOro pasa B Mecsil, a B
30Hax BMUAHUSI OYUCTHBLIX paboT - exxecyTouHo. B ropHbix BeipaboTkax c Il - IV Tmnom kpoenu no obpaiaemocTy,
npvBedeHHsiM B Tabnuue N 4 npunoxeHus N 2 k HacToswen MHCTpykumm, a Takke Ha ydactkax ¢ ocobo
CMNOXHbIMW  FTOPHO-FEONIOTMYECKMMM  YCITOBUSIMM U Ha BCEX COMPSPKEHUAX TFOPHbIX BbIPabOTOK, KOHTPOIb



4edOpMaLMOHHOIO COCTOSIHUSI MOpOoA, KPOBMM OCYLLECTBRSETCS penepamu MyOuHHbIMK, YCTAHOBMIEHHLIMA B
ckBaXunHax vepes 35 - 40 meTpoB. B ropHbix BbipaboTkax ¢ | TMnom kpoBnu no odpyLlaemMocTy, NPUBEAEHHbLIM B
Tabnuue N 4 npunoxenusa N 2 k HacTosawen VHCTpyKumK, ycTaHOBKa penepoB rMyOMHHbBIX OCYLLIECTBNSAETCS Yepes
80 - 100 meTpoB. B ropHbix BeipaboTkax ¢ nopogamu |l Tuna kpoenu no obpyLaemMocTu, NnpuBeAeHHbIM B Tabnuue
N 4 npunoxeHusa N 2 k HacTosLen HCTpyKUUK, yCTaHOBKa penepoB rmyburHHbIX ocylecTenseTcsa yepes 200 - 250
MeTpoB. B BbipaboTkax, 3akpenneHHbIX aHKkepaMn NepBoro YpoBHSA, yCTaHaBNMBaloT rnybuHHbIE penepbl C ABYMS
penepamu B LUNype, a B BblpaboTkax C ABYXYPOBHEBbLIM KPEMMEHUEM, - C Tpemsi penepaMmu B LUNype, Npuyem
0a30BbIN (BEPXHWIA) penep OOMKEH HaxXOO4WUTbCA Ha rnybuHe, npesbilwlatolien rnybuHy aHKepoBaHWS He MeHee
OfHOro MeTpa.

23. Tlo wucteyeHMM NSATU NeT IKChnyaTauuy aHKepHOW Kpenu B BbipaboTkax MNpOM3BOOUTH Hay4yHO-
uccriegoBaTenbckne paboTbl C  OUEHKOM HecylwlerW CrnocobOHOCTM aHKepoB, KOPPO3MOHHOTO W3HOCA MU
paboTocnocobHOCTH aHkepHoW kpenu. o pe3ynbTatam o6CcnefoBaHMsA COCTaBNAETCA akT O COCTOSIHUM BbIpaboTku
1 Ha3HavyaeTcsa gata crnegyowero obcrnegoBaHums.

24. VcnbiTaHne HecyLwen cnocobHOCTU aHKEPHOWM Kpenu B AENCTBYIOLLMX FOPHbIX BbipaboTkax Npom3BoamMTCs

nytem ee Harpyxehnus 1o 0,6 N, roe N, - Hecyllas cnoco6HocTb aHkepa, kH.

25. Ha y4acTkax AeWCTBYKLWMX M MNPOBOAUMLIX FOPHbLIX BbIpabOTOK C HapYLIEHHOW aHKEpPHOW Kpenbho
(pasopBaHHble MNU BbIpBaHHbIE aHKEPbl, PaspbiBbl NOAXBATOB W 3aTAXKW, MOMHOE CMATUE OeMNUPYOLWMX
noaaTnmBbIX 3N1IEMEHTOB), PACCNOEHMAMM U OTCNOEHMAMM NOpo KpoBnv 6onee 50 MM OT BbiLLenexallen nopoael,
aHKepHasi Kpenb YCUNMBaETCH [AOMNOMHUTENbHOM Kpenbid C BHECEHUMEM COOTBETCTBYHOLUMX W3MEHEHWUA B
OEeVCTBYIOLLMIN NacnopT KPenneHus.

26. PesynbTaTbl KOHTPOMNSA COCTOSIHUS aHKEPHOM Kpenu UKCUPYITCA crneumanuctamm Lwaxtbl B
NPOU3BOACTBEHHO-TEXHNYECKON JOKYMeHTauum (npunoxexme N 22):

B 30HE OMOPHOrO AaBreHus He pexe 1 pasa B CyTKu;

BHE 30Hbl OMOPHOTro AaBrieHnst He pexe 1 pasa B Mecsl.

27. B HacTosiwen VIHCTpyKUnn NpuBedeH NopsaaoK pacyeTa napaMeTpoB aHKEPHOW Kpenu ans:

FOPHbIX BbIPAabOTOK U CONpsKeHWN WwnpuHon o 8 m (npunoxexusa N 2, 15);

OOKOB ropHbix BblpaboTok (npunoxeHue N 3);

FOPHbIX BbIpabOTOK WnpuHOM 6 - 12 m (npunoxenns N 4, 5, 15);

AEMOHTaXHbIX kKamep (npunoxeHue N 6);

BblpabOTOK, NPOMAEHHBIX MO HKHEMY CIIOH0 MOLLUHbIX nracToB (npunoxexue N 7);

BblpaboToK, OXpaHsaeMbIx "xecTkumn" n "nogatnuebiMn” uenukamu (npunoxexme N 8);

BblpaboTOK, NPOBOAUMBIX MO NiacTaMm, CKIOHHbIM K TOPHBIM yAapaM M BHe3anHbIM Beibpocam yrns (nopoa) v
rasa (npunoxeHue N 9);

BbIpabOTOK, NPOMAEHHBIX B cnabbix 1 06BogHEHHbIX Nopoax (npunoxenune N 10);

NPUMEHEeHNS KOMOMHUPOBaHHbLIX Kpenen (npunoxexue N 11);

BbIpabOTOK, HAXOAALLMXCA B 30HaX MOBbILLIEHHBLIX NPOSBIEHUI FOPHOro AaBneHus (npunoxexve N 12);

KOPOTKMX OYMCTHBIX 3a60eB (npunoxexue N 13);

BbIpaboToK, 060pyA0BaHHBLIX NOABECHBIMWM MOHOPENbLCOBLIMM Aoporamu (Npunoxerve N 14).

Mpunoxexne N 1

kK PegepanbHbIM HOpMaM ¥ NpaBuam

B ob6nacTu npombilneHHon 6e3onacHocTu
"MIHCTpyKUMS NO pacyeTy Y NPUMEHEHUIO
aHKepHOW Kpenu Ha yrorbHbIX WwaxTax",
YyTBEPXAEHHBIM Npukasom defepansHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMNOrM4YeCcKoMy 1 aTOMHOMY Haa30py
oT 17 gexkabpsa 2013 r. N 610

TEPMWHbI, ONPEJENEHNA N YCITOBHBLIE OBO3HAYEHUA

B HacToswen NHCTpyKLMM UCNONb30BaHbl Crieaylowme TEPMUHBbI:

aHKepHas Kperb - CUCTEMa 3aKpeniieHHbIX B CKBaXXUHaX (LLnypax) MeTannmyecknx (pacrnopHblX, KIUHOBLIX,
BMHTOBbIX C 3aKpenieHWeM XUMUYECKMMWU PacTBOpaMuM M CMECAMMU Ha LIEMEHTHOW OCHOBE), ene3o0eTOHHbIX,
OEPEBSIHHBIX UMW MONIMMEPHBIX CTEPXHEN (LUTAHT), pacrnonoXeHHbIX onpeaeneHHsiM o6pa3oM B KpoBre u Bokax



BbIpabOTKM W MpedHasHa4yeHHbIX BMECTE C MOAAEPKMBAKLWMMKW 3neMeHTamu (OMOopHbIMM  Wanbamm mnm
nogxesaTamu) Ans ynpovyHeHNs MaccrBa NopoA U NOBbLILLEHWS YCTONYMBOCTU OOHaXEHWI;

aHKep NepBOro YpOBHS (HUXXHETO YPOBHSI) - LeMbHbIA METaNMYECKUi, Xene3o00eTOHHbIW, NONMMEPHbIA Unn
OEpPEBSAHHbIA CTEpPXEeHb (aHKep), 3aKpenneHHbln B Lunype (CKBaXwWHe) AONWHOW, He MpeBbILAloLWEeNn BbICOTY
BblpaboTKy;

aHkep rrybokoro 3anoXeHusi (BEpXHEro ypoOBHSA, BTOPOro YPOBHS) - aHKep, MpeBbILaWmMA ANNHY aHKkepa
NnepBoro ypoBHS;

BblpaboTka, npownaeHHas "Bnpucedky" - ropHas BblpaboTka, MpoMAeHHasd BMMOTHYIO K BblpaboTaHHOMY
NPOCTPaHCTBY UMW OTAEeNsieMasi OT Hero Lenukom yrng wupudown 0,8 - 1,5 w;

ropHasl BbipaboTka - NoNocTb B 3eMHOM Kope, obpa3yemMast B pe3ynbTaTe U3Bfe4YeHUs ropHbIX Nopog;

ropHoe [aBfneHve - [aBrieHue OKpyXalolen cpefbl Ha MCKYCCTBEHHOE MNOA3EeMHOE COOpYXeHue unm
OTAEeNbHO paccmaTpuMBaeMyto 4acTb FOPHOr0 MaccuBa, pa3BMBaloLLEeecs B pe3ynbTaTe ropHbiX pabor;

AaBIieHVe Ha Kperb - CUITOBOE BO3OENCTBME NOPO Ha Kpenb ropHbIX BbIpaboToK;

ABYXYPOBHEBasi CXeMa Kpenu - COBMECTHOE MPUMMEHEHME aHKEPOB MEPBOr0 YPOBHS M aHKEPOB rybOKOro
3anoxeHus;

XecTkas Kpenb - Kpenb, Aedopmaumm KOTOPOW ONpedensalTca TOMbKo ynpyrumn  aedopmavmsmm
COCTaBMAIOLLMX €€ 3MIEMEHTOB;

30Ha OMOPHOro [aBMNEeHWs - YacTb MaccuMBa MOPOA B npedernax BrUSHUSA OYMCTHbIX PaboT, B KOTOPOM
HanpsbkeHus 6onblue, YeM B HETPOHYTOM MacCUBE;

30Ha MNOBbLIWEHHOrO ropHoro gaeneHus (ganee - M) - yacTb yronbHOro mMaccusa U BOKOBbLIX MOpoA,
UCNbITbIBAKOLLASA MOBbIWEHHbIE HAaNPsHKeHWsi, NepefaBaeMble KpaeBbIMU YacTAMU, OTAENbHbIMU OCTaBNEHHbIMU
Luenvkamu unv ApyrumMun KOHUEHTpaTopamu, pacnosioKeHHbIMKU Ha CMEXHOM nriacTe (nnacrax);

30Ha NPOSIBNIEHMS MOBbLILIEHHOIO FrOpHOro AaBneHus (ganee - MMIMNIO) - 30Ha, B KOTOPOW peanv3oBarnochb
MOBbILUEHHOE TOPHOE AaBfieHVMe B BUOE YBEINMYEHUS CMELLEHUM KPOBMKU, OOKOB M MOYBbLI FOPHbLIX BbIpabOTOK,
OTXKUMaHMWA N paspyLueHns GOKOB M KPOBMW FOPHbIX BbIpaboTokK, AedopmaLim Kpenu;

Kpenb - WHXEHepHasi KOHCTPYKUWsi B TrOpHOW BblpaboTke, B3aMMOZEWCTBYWOWaAs C MopodamMn W
npeaHasHadeHHas [Ans coxpaHeHuss opMbl M pa3MepoB €€ MOMepevyHoro CcevyeHusi, B COOTBETCTBMM C
TpeboBaHusMu npasun 6e3onacHoOCTY;

Hecyllas cnocobHOCTb aHkepa - NpeaernbHas Harpyska B )XeCTKOM pexume (3aBOACKas XxapaKkTepuctuka);

OMnopHoe AaerneHue - 406aBOYHOE K BECY TOMLWM NOPOA AaBreHue, okasbiBaemMoe 3aBucaowmmMmm nopogamu
Ha YacTb MaccuBa 3a npegenamu BbipaboTaHHOro NPOCTPaHCTBA;

onopHasi mnuTa - MHOMBUAOYAmNbHbIA OMOPHbLIA 3MIEMEHT, HE CBA3bIBAKOLINA aHKEpPbl B pagax B €OUHYH0
cucTemy;

nogatnueBas Kpenb - Kperb, KOHCTPYKUMS KOTOPOW AOMyCKaeT YMEHbLUEHME CeYeHUs BblpaboTku npu
COXpaHeHUN HecyLen cnocobHOCTY;

npeaoxpaHnTenbHbIN LenuK - UenuK, OCTaBMEeHHbIN ANns npefoTBpalleHus BPe4HOro BrUSHUSA TFOPHbIX
pa3paboTok Ha oxpaHsemble OOBbEKTHI;

NponeT ropHow BbIpaboTKKN (CONPSDKEHUST) - LUMPUHA OCHOBaHUS CBO4A €CTECTBEHHOIO PAaBHOBECUS;

NPOsIBNIEHNE FOPHOro AaBneHus - 4edopMUpOBaHME N paspyLLUEHME ropHbIX NOPoa M Kpenu nog AencTBuem
rOpHOro JaBneHus;

NpOTshKeHHas ropHas BblpaboTka - ropHasi BblpaboTka, ANMHa KOTOPOW Ha mopsgok u bonee Gonble ee
LUMPWHBI;

paboTta kpenu (ConpoTUBMEHME KPEMK) - CUITOBOE NPOTUBOAENCTBUE KPENU FOPHOMY AABMEHUIO;

COMPOTUBMNEHNE aHKEPHOW Kpenu - cpefHeapudMeTMyeckas Harpyska CO CTOPOHbI KPOBIM Ha aHKEepPHYHo
Kpenb, KH/M2;

CONpsPKEHME TopHbIX BbIPaboTOK - y3en coeaAnHeHns ABYX Unmn 6onee oANHOYHbIX FOPHbLIX BbIPaboTOK;

CMeLleHVe Nopos - CMeLLleHMe Nopos, Bbi3BaHHOE NPOBeAEHMEM BbIpabOTKM U MOCMEayLWNMN YCIIOBUSMUA
ee nogaepxaHus. PasnuyaoT cMelleHmns KpoBnv, GOKOB M NOYBLI BbIPAOOTKY;

CMELLEHNS KPOBMM BbIPabOTKM - YMEHbLUEHUE BbICOTbI BbipabOTKM BCNeACTBME OMyCKaHWsS MOPOA KPOBMW,
BbI3BAHHOE rOPHbLIM AaBMEHNEM;

uenuK - oTgenbHas 4acTb 3anexu MONe3HOro WMCKOMaemoro, OCTaBfeHHas B npouecce pas3paboTku
MECTOPOXAEHUIN MO TEM UMW NHLIM NPUYMHAM HE U3BNIEYEHHON UM BPEMEHHO HE U3BIIEKAEMOMN.

B HacToswen VIHCTpyKUMn NCNonb3yKTCs CNeaytoLmne yernoBHble 0003Ha4YeH s U KO3 OULMEHTDI:

A - WwupurHa Kamepsbl, M;

B - wupwuHa BbIpaboTku, M;

B. - wupuHa coceaHeit BbipaboTku, M;

BII

Bp - pacyeTHas WWpuWHa BbIpaboTKM (kamepbl), KOTOpas SABMASETCH OCHOBaHMEM CBOAA OaBMEHUS Nopoa

KpoBMn, M;



B, - BenuunHa BO3MOXHOrO paspyLleHus GOKOB BbIpaboTku, M;

B, - pacuetHas lwmpuHa conpsikerus, m;
B<b - (hakTMyeckas WnprHa BbIpaboTku, M;
BLl - MMHMMAarbHas WWPMHA Hepas3pyLLIaemMoro Lenuka, m;
B, - LUMPUHA Lenuka, M;
B,, - wwupwnHa sHHoOM 3axoaku, M;
B1 - (hakTu4eckas LWmprMHa OCHOBHOW LLIMPOKOMN BbIpaboTku, M;
B,,, B,, - wupuHa yactn BbIpaGoTkM Npu NpoBeAeHUM ABYMS 3aX0AKaMU, M;
B!, B;
1, D2 - lunpurHa napHbiX BblpaboToK B NPOXOAKE, M;

82 - dhaKkTnyeckas WmprHa nepecekaoLllencs BbipaboTku, M;
C - paccTosiHue mexay psiaaMn aHKepoB, M;
Ca.y - paccTosiHne Mexay psaaamMu aHKepoB YCUNEHUS, M;

C, - paccTosiHue mexay psifamu aHkepos B 6okax BbIpaboTku, M;
C, - NpuHATOE NO TEXHOMNOMMYECKNM YCIOBUSIM PACCTOSIHUE MEXAY PSiamMu aHKepoB, M;
C, ., - paccTosiHue Mexay psiAammn aHKEPOB HUXKHETO YPOBHSI, M;

C

C11 - paccTosiHMe Mexay nodBeckamu NogBECHOW MOHOPENbCoBoW goporu (ganee - NMMA), m;

- lar yCtTaHOBKM aHKepoB, D,OI'IyCTVIMbIIZ Nno yCnoBuio yCTOVI‘-IVIBOCTVI KOHTYpa KpOoBJIU, M;

K.H.min

Cp'B'K - paccTtodaHne Mexay pagamMmm KaHaTHbIX aHKepPOB BEPXHEIO YPOBHA, M;
C

pxu - PACCTOSIHUE MEXAY KaHaTHbIMU aHkepaMu B psigax, M;
- AvameTp amnynbl, MM;
. - OnameTp CTepXHS aHKkepa, MMm;

d
d
dCK - AMaMeTp CKBaXuHbI (Lunypa), MM;
D

- AaMeTp CKBaXWH, M;
f - koadppumumeHT kpenocTn nopog no wkane M.M. NpoToabsaKoHOBa;
- BbiCOTa BbIpaboTku, M;

sn - 4anbHOCTb BMUAHMSA MO HOPManu oT oTpabaTbiBaemMoro nnacTa npu noapatoTke, M;
s - 4anbHOCTb BNMSIHUSA NO HOpManu oT oTpabaTbiBaeMoro nnacta npu HagpaboTke, M;

- BbICOTa KaMepbl, M;
- MOLWHOCTb HeﬂOCpe,D,CTBeHHOVI KpPOBIN, M;
g - PaccTosaHmne OoT ocu nnacta Ao HWXKHEN BblpaGOTKM, M;
- MOWHOCTb NnJiacta C y4eTom npo6ypeHH017| CKBaXXWHbI, M;

h. - paccrosiHue ot oTpaboTaHHoro nnacra B KPOBMIO MO HOPMANW 4O YPOBHSI PACONIOXEHNs BbIpaGoTky Ha
nogpaboTtaHHOM nnacte, M;

h, - pacctosiHue oT ocy nnacta o BepxHel BbIpaboTkM, M;

hp - BbICOTa 30Hbl MHTEHCUBHOWN TPELLMHOBATOCTU, M;

hy - MOLLHOCTb YrOofbHOW Nayku, M;

h., - BbICOTa CBOZA ECTECTBEHHOrO PABHOBECUS NTOPOZ, HaZ BbIPaGOTKOM, M;

ho - MOLLIHOCTb HWXXHErO CINosi KPOBMHK, M;
h1 - MOLLHOCTb OBpYLUMBLUENACS TOMNLWM Nopog, M;
H - rny6uHa BeeHUsi ropHbiX paboT, M;



H, - pacyeTHas rnybuHa ans BbIpaGOTOK M COMPSXEHWIA, M;

K - koathdUUMEHT KOHUEHTpauuu OaBneHus AN BbipabOTOK, NMPOWAEHHbIX B MaccuBe YIS BHE 30HbI
OMOPHOro AaBrEeHUs UNu Npu WnpuHe uenuka 6onee 0,1H, Ho He meHee 30 Mm;

ka - KO3(PPULMEHT, y4MTbIBAOLUIN CTEMNEHb CBA3bIBAHWS U YNPOYHEHUSA MOpon 3a CYeT NPUHUMaeMOWn
ONVHBI 3aKpeniieHns CTEPXXHSA aHKkepa B CKBaXXMHE CKPENALLUM COCTaBOM;
o1 - KOBPPUUMEHT CHKEHNSI COMPOTUBIEHUSA MOPO/ CXaTUIo 3a CYET BO3AENCTBUA Bary,

k
Ky - KO3(DPULIMEHT, yunTbIBAIOLLMI BIMSIHIUE APYIVX CMEXHBIX NapannesbHbIX BblpaboTok;
K., - k03thULMEHT B3aNMOBIIUSIHUS COMPSITaIOLLMXCS BbIPABOTOK;
K, - KO3(PPUUMEHT BRMSHWSI OPYTUX CMEXHBIX BbIPABOTOK, PACMONOXEHHbIX OTHOCUTENBHO Y4aCcTKOB
COMPSKEHWI HA PACCTOSIHUAX MeHee AOMYCTUMbIX Iu ;

K. - koacbpuumMeHT BMSIHUS rMApooBpaGoTKM Ha CMeLLeHUEe KPOBMM BbIPaBOTKM, 3aKpernneHHON aHKepHOIl

Kpenblo;

K, - k03(hhULMEHT, Y4MTLIBAIOWMIA BMNSHUE Ha KPOBIKO AWHAMUYECKMX HArpy3OK, BO3HMKAIOLMX Mpu
nepeBo3Ke rpy3oB;

k3 - KO3hPULMEHT 3anaca;

K. - KOIdhdWLMEHT, XapakTepuaylowmin JOMI0 CMELLEHUI NOPOA KPOBMM B OGLUMX CMELLEHUsIX Mopof, Ha
COMPSKEHNM;

ka - KO3(hDULMEHT, yUNTLIBAIOLLMIA 0OPYLLIAEMOCTb OCHOBHOW KPOBIW;

k - KOSd)d)I/IU,I/IeHT, y‘-II/ITbIBaIOLLI,VIVI OoTInn4mne HanpAa>XeHHoro CcoCcTodHuA MaccuBa MO CpaBHEHUKO C

H.C

HanpsHKEHHLIM COCTOSIHMEM, BbI3BaHHLIM COBCTBEHHBLIM BECOM MOPOA A0 NMOBEPXHOCTHU;
K, - K0a(hPULMEHT yBENMUEHUs HaMNpsKeHUin B Bokax BbIPaBOTOK M COMPSKEHWA MPU PACMONOXEHNN NX B
30HE BMMSIHNA OMOPHOro OABMEHUs OT OYMCTHBIX PaboT;

kOxp - KO3 DULMEHT, YYUUTbLIBAIOLLUIA BIIUSIHWE NOAATIIMBBIX MCKYCCTBEHHBIX OrpaXaeHWit;

k - MakcumarnbHOe 3HaveHue KoadpduuMeHTa yBenuYeHUs HanpskeHun B Ookax BbipaboTok u

0.max

COMNPSPKEHNI NPY PACTONOXEHUN UX B 30HE BMUSHWUSI ONMOPHOrO AABMEHUSA OT OYMCTHbIX paborT;
kH - KO3(PPULMEHT NPUTPY3KNY;

K, - KOSDULIMEHT NPUIPY3KN HKHETO CIIOS KPOBIW;

kHP - KO3 PULMEHT BRIMSIHWSA cnocoba NpoBeaeHUs BbIpaboTok;

kp - KO3h(PULIMEHT paspbIXreHnsi Mopog;

kp'B'H - KO3h(PULIMEHT Pasrpy3KmM KaHaTHbIX aHKEPOB BEPXHETO YPOBHS aHKEPaMM HUXKHETO YPOBHS;
k.

¢ - KO3 DULMEHT, YyINTbIBAIOLMIN HAPYLLIEHHOCTb MaccrBa NnopoA NoOBepxXHOCTAMK 6e3 cuenneHns nmbo ¢
Manow CBA3HOCTbLIO;

kce - K0ahpULMEHT cBOAa;

kcp - KOS(*)CbI/ILI,I/IeHT BIMNAHNA Pa3rpy304HbIX CKBaXXUH Ha BEJIMYNHY CMEeLLEeHNA KPOBJIIN;

kT - KOSd)(*)VILI,I/IeHT, BeJIM4MHa KOTOPOro 3aBUCUT OT KOJIMYECTBa HECYLUMX TEeNleXekK, nonagarwmx Ha aea

CMEXHbIX perbca OTHOCUTENbHO TOYKN NoABECa;
kTp - KO3 (PULMEHT TPELLMHOOOpa3oBaHus;
ky - KOS(PULIMEHT YNPOYHEHNS NOPOS, 3a CHET aHKEPOBaHUS;
Ky - koacbdbuumeHT chopmbr;
kLLI - KO3 PULMEHT, YYNTBLIBAIOLLMIA OTIINYME LUMPUHBI NPOBOAUMON BbipaboTku oT B = 5 m;
K,

- KO3 MDULMEHT BIIUSIHUSA Pa3MEPOB COMPSKEHUS;



h - KOAPULMEHT KOHLLEHTPaUUnN JaBreHUss B MeCTe 3aKpensieHUs HMKHEro Cros;
kL - KO3 DULMEHT B3aMMOBIUAHUSA COCEOHMX BbIpaboToK;
kS - KO3(PPULMEHT, YUMTBLIBAIOLLMI BAUSHWE MAOLAAN CEYEHNST CONMPSKEHNS B CBETY 00 OCaLKW;
kt - KO3 PULMEHT BNNSHUSI BPEMEHWN HA CMELLLEHNS NopoL;
ktu - KO3 DULMEHT BINAHNS BPEMEHUN B 30HE OCTATOYHOIO rOPHOrO AaBIEHUS;

ktl - KO3 PULMNEHT BNUSHUSA BPEMEHN MOAAepX)aHUA BbipaboTkM Mexay oTpaboTkon mepBoro M BTOPOro
04nCTHOrO 3a60eB;
K, - KoathdUUMEHT BRMsHUS yrna nafeHust NopoA W HarnpasneHusi MPOXOAKN BbIPabOTKM OTHOCUTENLHO

NpPOCTUPaHUS Nopos;
k5 - KO3(hPMLMEHT BNUSAHMSA HAbPbI3r-6€TOHHOM KPENU Ha CHUXKEHWE CMELLEeHUI Nopoa B BbipaboTke;

kg - KOSOPULMEHT HaNpPaBnEeHUA CMELLEHMI NOPOoA, Npy onpeaeneHnn CMeELLEHMN CO CTOPOHbI NOYBbLI UMK
KpoBnu;
k1 - KO3O(PMUMNEHT KOHLEHTPaLUN HanpsbkeHn B 6okax OT NPOXOAKN BbIpabOTOK U COMPSKEHWI;

K, - KoadppnLMEHT yBENNUEHNS HANPSKEHUI B GOKax BbIPABOTOK M COMPSKEHUIt OT APYrvX BbIPaBGOTOK;
1 o o
K™ - koatbdULMEHT, YUMTBLIBAIOLLMIA BIMSHUE MECTa PACMONOXEHUS MPUCEYHOI BbIPaBOTKN OTHOCUTENBHO
rpaHuLIbl BbIpaboTaHHOIO MPOCTPAHCTBA;
1
K, - k0oachpMLIMEHT 3aKpenneHns KpoBMK Ha onopax;

1
K, - k0achpMLMEHT NPUrPY3KM BhilLieNexallmx Nopof;
k3 - KOO (PMUNEHT BNNSHNS ONOPHOTO AaBMeHUs OT paHee oTpaboTaHHbIX kamep;
K, - K03(h(PMLIMEHT BRIMSIHWS TPELLMHOBATOCTM MOPOA B 3aBMCUMOCTM OT TUMa KPOBNY;

Ks - K03th(pMLIMEHT yBENMUEHNS MPOYHOCTM MOPOS, 38 CHET aHKEPOBaHMS;
K - koathdhmumMeHT cmeLLeHnIn nopoa OT BAMAHUSA KPOMKM NNacTa;
Ky - K0atbdrLMEHT M3MEHEHUS CMELLLeHUI NOPOog, NPU HaapaGoTKe;

KIE[H - KOS(PULMEHT YBENNYEHNS CMELLIEHUIA NOPOA OT uenvka Ans BblpaboToK, pacnonoXeHHbIX No4 ero
KpOMKOW;
KKH - KO9(PPULMEHT N3MEHEHMS CMELLEHMI NOpOA Npu nogpaboTke;

KIEIH - KO3(hPMLMEHT yBENNYEHUSA CMELLEHWUI NOpo OT Lenuvka ans BblpaboToK, pacnonoXeHHbIX Hag ero
KpOMKOW;

K#O - KO3(h(pMUMEHT yBENMYEHUS CMELLEHMI NOpon Ha YyyacTkax BblpabOTOK, PaCMOMOXEHHbIX MNoA
LEHTPOM LIeNuKa;

K}fo - KO (ULMEHT yBENUYEHUS] CMELLEHMI MOPOA Ha Yy4vacTkax BbIpabOTOK, pacMONOXEeHHbIX Hapj
LEHTPOM LIeNuKa;

KPH - KO3(h(PMUUNEHT, YyUNTHLIBAIOLLMIA YBENUYEHME CMELLLEHMI nopo B BbipaboTkax B 3oHax MMIL unu mnx
CHWXEHME B 30HaX pasrpy3ku ans BbipaboToK, pacnonoXeHHbIX B HagpaboTaHHOM MaccuBe;

KPn - KO3(h(PMUUNEHT, YUNTHLIBAIOLLMIA YBENUYEHME CMELLLEHMI nopo B BbipaboTkax B 3oHax MMIL unu mnx
CHWXEHME B 30HaX pasrpysku, ans BbipaboToK, pacnosioKeHHbIX B nogpaboTaHHOM MacCcuBe;

Ky - KO3(PPULMEHT YNPOYHEHNS nopos;

Ki - KO3(hDULMEHT, YYUTLIBAKOLWNIA YBENMYEHNE CMELLEHUI NMOpoa B BbipaboTkax B 3oHax MMIO vnn nx
CHWXEHME B 30HaX pasrpysku;

K" - koadhpmumeHT nsmeHeHnsi cMeLLleHii B 30He BIMSIHUS HEPa3PYLLIAEMOro LieniKa;

K! - KoadhduumeHT pasmepHocTy, Ma;

K, - koacbdrLMeHT KOHLIEHTPaLMM [aBMeHNst B MECTE 3aKPENIEHUst HUKHETO Cosi KpOBMK;

| - paccTosiHne go BnvsoLEen BbIpaboTku, M;



|, - anuna aHkepa, m;
Ia.6 - ONWHa aHkepa, ycTaHaBnueaemoro B 60ka BbipaboTku, M;
| - anuHa aHkepoB NEPBOro ypoBHS, M;

aK

I.m - aKTMBHAas AMMHAa HWXKHEro aHkepa 6e3 BbICTynalwLLen Yactu, m;
|aMH - ANWHa ycTaHaBnNMBaeMblX aMmnyn, M;

Ia.np - ANWHa aHkepa, yCTaHaBNMBaEMOro nNpu Npoxoake, M;

Ia.n - ANTMHa aHKePOB MOABECKM MOHOPENbCOBOW AOPOrK, M;

Ia.y - ANTMHa aHKepa yCurieHusa, m;

¢ -~ AJNHa OOKOBbIX KaHaTHbIX aHKepoB, M;

Il1 - pacCTtodHne Mmexay conpsaxxeHmem mn coceqHen Bblpa6OTKOl7I npu OTCYTCTBUM €€ BITNAHUA, M;

| - anvHa BbICTYNatOLLEN BHYTPb BbIPAaBOTKM YacTu aHkepa, M;

B

| - pacctosHue, Ha KOTOpOe nepeaoBoit 3a6oi onepexaeT OTCTaIOLNN, M;

3

... - AnvHa 3arny6nexus nogselwvBaiowmx MM/ aHkepoB Haf aHKepamu NepPBOro YPOBHSI, M;

|, - AnvHa 3axomku, M;

|, - AnvHa kaHaTHoro aHkepa, M;

|, - pacctosiHue oT rpyau 3a60si [0 KECTKOM YacTu NEPEKPLITUS CEKLMM MEXaHU3MPOBAHHOM Kpenu, M;

| - AnHa y4acTka MmaccuBa, ocnabneHHoro ckBaXxnmHamu, wm;

M.OCJ1

|, - AnuHa yyacTka MaccmBa, He HapYLIEHHOTO CKBAXMHAMM, M;

l,; - paccTosiHue OT KpoMKM MracTa [0 rpaHuLbl 30HbI B HAaNpaBfieHn BbipaboTaHHOro NPOCTPaHCTBa npw
HagpaboTke, M;

l;\ - PAcCTOsiHME OT KPOMKM MracTa A0 rpaHuLibl 30HbI B HANPABIIEHUM MaccvBa npy HaapaboTke, M;

|, - paccTosiHue po ouncTHbIX paoT, M;

Io.p - LWWMpUHa 30Hbl BITUAHNA O4YNCTHbIX pa60T, M;

| - LUMPUHA 30Hbl OCTATO4YHOIo ONOPHOIo AaBJiIEHUA, M;

ocT

In - pacCTodHMe OT KPOMKKM nnacTta OO rpaHuubl 30Hbl B HanpaelieHUn BblpaﬁoTaHHOFO npocTpaHcTBa npu
nogpaboTke, m;

Il‘LM - pacCcTodaHne OT KPOMKU niacTta A0 rpaHuubl 30HbI B HanpaBlieHMn Mmaccuea npu nop,pa60TKe, M;

., - paccTosiHue, Ha kOTopoe 3a6oil NPOXOAMMOIN CGOVKN OnepexaeT nasy, M;

|s - paccTosiHue, Ha koTopoe 3a6oil oTCTaloLLEeN BbIpaboTkM OnepexaeT cOOiKy NapHbIX BbIPaGOTOK, M;

|y - ANVHA YCTOMYMBOrO NPONeTa KPoBMu, M;

|¢ - (haKTMYECKOe paccTosHME MEXy COMNpSXKEHNEM U APYrMMU BbIpaboTkaMu, M;

|, - wrpuHa uenvka, m;

lnex - ATVMHA aHKepoB, TpeGyemasi Mo pacueTHbiM cmeleHnsim kpoenn U, B npogomkenne Bcero cpoka
CNyx06bl, M;

I - 30Ha MaKCUMarbHOTO OMOPHOIO AABMNEHNS, M;

max.om

| - ponyctumoe paccTosiHue oTCTaBaHUst OT GRVXKHErO MPOXOAYECKOro 3a60s NPU NPOBEAEHUN U KpenneHun
cboVikn napHbIX BbIpaboTOoK, M;

| - paccTosiHue, Ha kKOTOpOE NepeaoBoit NpoxoaUeckuit 3a60oi onepexaeT APYryto FOPHYIO BbIPABOTKY, M;
L. - MMHMManbHOe paccTosiHve Mexay HECYLLMMM TENexXKamu, M;



L - oBuiaa gnvHa ydacTka Maccuea yrns, o6pabaTbiBaeMoro pasrpy3oUHbIMU CKBaXKUHAMMU, M;

M

L, - y4acTok MoHopenbcoBoit Aoporu, B Npeaerniax KoToporo NpoMcxoaunT ee Hamborbluee HarpyxeHue, M;

Il'l.aKT - aKTUBHadA ArinHa aHKepoB, M;
m - MOLWHOCTb NnacTa, M;

M, - BbIHKMaeMas MOLLIHOCTb nnacra, Mm;

M _ - MOLWHOCTb HEecyLLero cros, M,

H.C

M, - MOLLHOCTb pa3pyLUaloLLUXCsi NOPOA B ©okax BblpaboTku, M;

3

n - MOLLIHOCTb Cr0s, M;

. M, - MOLWHOCTb CNOEB NopoA, 3aneraroLmnx B KpoBsrne, M;
- HecyLas cnocoBHocTb, kH;

- HecyLasa cnocobHOCTb aHkepa, kKH;

=

a

- HecyLasa cnocobHOCTb aHKEPHOM Kpenu B Bokax BbipaboTku, M;

®
=)}

HecyLas crnoCoBHOCTb aHKEPHOM Kpenu B KpoBIe BbipaboTku, M;

®
=

HecyLlas cnocoBHOCTbL aHKepa HUXKHETO YpoBHS, kH;

p
m

Heobxoaumas HecyLas cnocobHOCTb aHKepoB, cnyxxalmx Ans nogsewwmsanms NV, kH;

p
=1

- HecyLLas cnocobHOCTb kaHaTHOro aHkepa, kH;

=
o

HecyLLas crnoCoBHOCTb r’MapaBrMYecknx cToek, kH;

<)

zZzZ2zZz2z2=2=22<7:3

HecyLlas cnocoGHOCTb NOABECOK, KH;

=

N_. - Hecywas cnocoBHoCTb GrioYHON AepeBsAHHO-6eTOHHOM TyMBbI (panee - BABT), kH;

.3

N_ - Hecylasa cnocoBHOCTL TYMG MMM CTOEK NMOCago4HO-3aLLUTHON Kpenu, KH;

LK

Nmp - HOpMarnbHas amMnIUTyaa HapyLeHusl, M;

N, - Hecylas cnocoGHOCTb paMHOIi KPEMM UMK CTOEK yeuneHwsi, kH;

N - KONMYECTBO aHKEPOB B psay, Heobxoaumoe Ofsi Co3AaHNs HECYLLErO CIOs;
N - KONMYECTBO 3aKPeNnnALUX NOABECKY aHKEPOB;

a.n

N, - KONUYECTBO aHKepoB B psadax 6oKoB BbIPAbOTKY,
N - KONUYECTBO aHKepOB B padax KPOBMNU BbIpaboTKu,
. - Tpebyemoe KonmM4ecTso TyM6G N CTOEK NOCafo4HO-3aLLUTHOW Kpenu;

- KONMM4eCTBO KaHaTHbIX aHKepOoB B pAay,

B.K

- KOITM4eCTBO KPOBEJIbHbIX aHKEPOB HMXHEIO YPOBHA B KaXXO0M pAay,
- KONMnM4ecTBO TYM6;

nn4
np‘
np.H
nT

ny_a - Tpe6yeM0e KOJTIN4eCTBO aHKepPOB YCUIEHUA;
ny

. - Tpebyemoe KOIM4ecTBO CTOEK YCUNEHWS;

N, - 4nCno NPOBYPEHHBIX CKBAXNH;
P - conpoTtusneHue kpenu, kKH/mM2;
P - conpoTuenexune aHkepHoii kpenu, kH/M2;

a

P

) & - COMPOTMBIIEHNE aHKEePHON Kpenw, ycTaHaenmsaemomn B 6oka BbipaboTku, kH/M2;

P - conpotueneHue aHkepHOIt Kpenu, ycTaHaBNMBaeMoW B KpOBIe BbIPpaBoTKu, KH/M2;

a.K

Pa,,(_y - yaenbHasi Harpyska Ha aHKepHYyo kpernb, kH/m2;

PaHy - CONPOTMBIIEHNE aHKEPHOWN Kpenu HMXHEro ypoBH4, kKH/M2;



- COMNpPOTMBIIEHNE aHKEPHOW Kpenu npu npoxoake, kH/m2;

P
Pa'y - CONPOTMBIIEHNE aHKEPHOW Kpenu ycuneHus, kH/m2;

P sx ~ BO3BEAEHHOE CONPOTUBIIEHNE KaHaTHbIX aHKEPOB, kH/M2;
P

w

w

xy - OXuhaemoe yaernbHoe AaBrieHne nopoA CBOAA Ha KaHaTHYH Kpernb BEPXHero ypoBHsi, kKH/M2;
P. . - Bo3BeaeHHOEe CONPOTUBIIEHNE aHKEPHOI KPEMU HUKHETO YPOBHSI, KH/M2;
PB‘H_y - yoenbHoe BO3BEAEHHOE COMPOTUBIIEHME KPEMU HUKHENO YPOBHS, KH/M2;
Pmy - pacyeTHoe yaenbHOe CONpPOTMBIIEHNE aHKEPOB BEPXHEro YPoBHS, KH/M2;
F’K,Kp - HecyLasa cnocobHOCTb KOMBOMHUpPOBaHHONM Kpenu, KH/M2;
PK'p - CONPOTMBIIEHNE AOMNOSHUTENbHbIX aHKePOB, KH/M2;
PK_y - CONPOTMBIIEHNE Kpenu ycuneHus, KH/m2;
PHa - pacyeTHoe yaenbHOe AaBrneHne Nopoa KPOBMU Ha aHKEPHYIO Kperb HWXKHEro ypoBHS, kKH/M2;
PO_H - yoenbHoe gaBrneHne OTCMOMBLLMXCSA MOPOA HMKHEro ypoBHs, KH/M2;

P - Hecywas cnoco6HOCTb opraHHoit kpenu, kH/M2;

it

P - conpoTueneHune nocanoyuHo-3almTHOM kpenu, KH/M;

LK

PH_Kp - HecyLasa cnocobHOCTb NognopHon kpenu, kH/mM2;

max
P/ - makcumanbHasi cTaTudeckast Harpyska Ha ofHy NogBecky, kH;

P., - oxugaemoe faBneHue cBoaa NMopoA Ha Kperb ropHo BbIpaBoTkW (kamepbl) Ha 1 MOTOHHbIN METp ee
OnnHbL, KH/M;

ch.y - pacyeTHoe yaenbHOe AaBfeHne nopo cBoa Ha kpenb, KH/M2;
Pc'y - pacyeTHOEe CONpoTMBIIEHME NOAATNIUBLIX CTOEK, KH/M2;
I:’Cy - MPOYHOCTb YrofibHoM navku, kH/m2;
PcyM - obwee conpoTmBneHne KOMBMHNUPOBAHHOW Kpenu ypoBHen, kKH/M2;
P.x - COMpoTVBNEHWE aHKepHOi Kkpenu, TpebyemMoe MO PacyYETHbIM CMELLEHUSIM KPOBIU UKp B
NpoAoImKeHNe Bcero cpoka cnyxbel, kH/m2;
AP, - BenununHa npurpysku, cosaaBaemasi nepeBosvmbim o MM rpysom, kH/m2;

P" - HopmaTuBHas yaenbHas Harpyska Ha pamHyto NoaaTnuByo Kpenb, kH;
g - KONMYECTBO rPY30BbIX TEMEXKEK, LIT.;

Q™ - MakcMMansHO 1ONYCTUMBIN BEC NEPEBO3NUMOTO rpy3a, NPUXOASALLMIACS Ha OTPE30K A0POrU L, kH;
Q, - cymmapHbIit Bec HaBeCHOro (NoAbeMHoro) obopyaoBaHus Ha ydactke goporv L, kH;
R.s - pacuyeTHoe conpoTuBrieHve Cnoes, nnacra u nopog B 6okax Ha cxatue, MMMa;

R.s.mn - MUHUMarbHOE pacieTHOe CONpOTUBIIEHWE CIOEB, NnacTa u nopof B 6okax Ha cxatue, MMMa;
I - 9KBMBANEHTHbIN paguyc BbipaboTku, M;

R, - Npo4HOCTb Ha CxaTue YrofbHOro MaccuBa B eCTECTBEHHOM CocTostHUM, MIMa;

Rn - MPOYHOCTb NoapaboTaHHbIX nopod, Mla;

RH_K - CpegHeB3BeLLeHHas NPOYHOCTb NOPO, KPOBMM BbipaboTku Ha nogpaboTaHHom nnacte, Mla;
RHAy - CpeAdHeB3BeLLeHHas MPOYHOCTb yrisa Ha nogpaboTaHHom nnacte, Mla;

Rp - NPOYHOCTb CTEPXKHS aHKepa Ha pacTaxeHue, Mla;

Rc - conpoTtuBiieHne nopoad KpoBJiM Ha OAHOOCHOE CXKaTue, MMa;

Rc.6.min - MMHMMaribHOe conpoTuBrieHne nopoa B Ookax Bblpa6OTKM Ha ogHoocHoe cxaTue, Mla;



. - CPeHeB3BelLLeHHOe CONpoTMBIIeHME yrna B Maccuse pasbypeHHoro ckaxunHamu, MMa;
. - MPOYHOCTL YronbHOro MaccmBa Ha cxatue nocne ruapoobpabotku, Mlla;

p conpoTuBIieHNEe Ha CXaTue yrna B 30He BITMAHNUA pa3rpy304HbIX CKBaXXWUH, MI'Ia;

. - pacuyeTHoe conpoTuBeHne nnacra cxatuio, Mla;

, - MPOYHOCTL nopof noyssl, Mlla;

IT

RC
RC.
RC.
RC.
RC.
R..p - CPeOHeB3BelleHHas NPOYHOCTL Ha CXaTue BMeLLatoLnx BeipaGoTky nopog, MMa;
R., - Mpo4HOCTL Ha cxaTue yrns B maccuse, MMa;

RC'ynp - pac4yeTHOe CONPOTUBEHME CXKAaTUIO YNPOYHEHHbIX nopoa, Mla;

R, - npouHocTb yrnsi Ha ofHoocHoe cxatue, MMa;

R, - R,, - conpotnBneHune cxaruto croes nopog, Mra;

cn

RCC - MPOYHOCTb Ha CXaTwhe yroJibHoro MmaccmBa B CyxomMm COCTOAHUMN, MMa;

ch - MPOYHOCTb Ha CxXaThe yroJibHoro Mmaccmsa rnpu NOJIHOM BJriaroHacbILWLEHUN, MMa;

R, - paauyc 30HbI NpeAensHOro CoCTosHUS NOPOA, M;

’

Ryax - MakcMmarnbHoe ConpoTUBREHUE Nopo/ KPOBMW Ha ofHOOCHOe cxaTue, MMa;

Ryin - MMHMManbHOE CONPOTUBIIEHWE NOPOZA KPOBMM Ha OAHOOCHOE Cxatune, Mra;
S - nnowaab NoNepevyHoro ceveHnss kamepsbl (BbIpaboTkm), M2;

Snp - nnowaab 3axoaku, M2;

Sy - nnowiaab YCTOMYMBOro 0GHaXxKeHNs nopog, KpoBnu, m2;

t - cpok cnyx6bl BbIpaboTku, rog;
U - cmelleHne, MMm;

U, - cMeLleHe KpOBIN C @aHKEPHO Kpenblo, MM;

U.. - cmewenme KPOBMNM BbIpabOoTKW, 3aKpenieHHOW aHKEPHOW Kpernbio B COMETaHWM ¢ Habpbi3r-6eToHOM,
MM;

U, - cmelleHure nopon GOKOB B ropu30OHTANbHBIX U HAKIOHHBIX BbipaboTkax, MM;

U, - pacuyeTHoe cMelLeHVe KPOBIM NPOBOAUMON BbIpaBboTKY, MM;

U_, - pacyeTHoe cMelleHre KpOBMM BbIpabGoTOK, NPOBOAMMBLIX B Maccuse, 3aTeM MoAAepkKUBaeMbIX Ha
rpaHuLe ¢ BblpaboTaHHLIM NPOCTPAHCTBOM W NOrallaeMblX CMEXHOWN NaBon, MM;

pr - CMeLleHMe 3aaHKePOBaHHOW KPOBMMW BbIpabOoTKM, pacnonoXeHHOW B 0CaA0uYHbIX MOPOAaX BHE 30HbI
BIUSIHWS OYUCTHBIX paboT, MM;

U, - pacuyeTHoe cMeLlleHMe KPOBMW BbIPAGOTOK, NMPOBOAMMBLIX B MaccuBe U MOAAEPXMBAEMbIX B 30HE
BINUSHUSI OYUCTHBIX paboT C LUMPUHOM OXpaHHOro uenuka mexHee 0,1H, mm;

U! - cmelleHus kpoenu BuipaboTku nocne ruapoobpaboTki YronbHOro MaccuBa, MM;

UP - cmelienns kpoBnin BLIPABOTKM C Y4ETOM BMUSIHUS PA3rPy30UHbIX CKBAXKMH, MM;

U,, - cmelyeHve kpoBnu 6e3 BNUSIHWSA pasrpy3ku CKBaXXMHAMU, MM;

UKp - CMelLlleHNe Nopos KPOBMM rOPHOM BbIpaboTKM Ha COMPSXKEHNUSIX, B 30HE BIIUSIHUS OYUCTHBIX paboT, MM;

UJ1 - pacyeTHOE CMELLEHME KPOBMM B MEpUOS BIIMAHMSA OMOPHOro AasBneHus Ha npoTskeHun 0,1H m ot
noraiuatoLlen nasbl, MM;

Unq - CMeLlleHne nopoa no4Bbl B rOPU3OHTalrIbHbIX N HAKIMOHHbIX TOPHbIX BpraGOTKaX, MM;

U;I - AONOJIHUTENIbHOE CMeELLeHNEe KPOBJTN NOPHbIX Bblpa60TOK OT BNUsIHWSA norailarowen nasbl, Mm;



UM - pac4yeTHOe CMelleHne KpoBIn FOpHOI7I Bblpa6OTKI/1, I'IpOBO,EI,MMOVI n nop,p,epmmsaemom B MaccuBe BHE

BITMAHNA OYUCTHbIX pa60T, MM;

MM;

U," - pacueTHoe cmelLeHre KpoBAM Npu NPOXOAKe BbIPpaboTKM, MM:;
U™ - pacueTHoe cmelLeHe KpOBAM B NEpUOZ BAMSHIA NOraLLEHHO NaBbl, MM;

1
U,1p - CMeLLeHMe Nopog, KPOBNW NMpu NpoBeaeHnn BbipaboTku BNPUCEYKY K BbIpaboTaHHOMY NMPOCTPaHCTBY,

Ui - CMeLLleHNe Nopo/ KPOBMNK B NPUCEYHON BblpaboTke BHE BNUSAHMA NOAroTaBNMBaemMoi nasbl, MM;
U, - pacyeTHOe CMeLLieHMe KPOBIM BHE 30HbI BMVSIHWSI OYUCTHBIX paboT, MM;

onp - pacyeTHOe CMeLLeHe Nopoz KPOBNW BbIpaboTKM, B 3aBMCMMOCTU OT crnocoba oxpaHbl, MM;
U, - pacyeTHoe cMelLeHne NOpoA KPOBMM BbIpaGoTKY, MorallaeMoii 3a naBow, M;

UHp - pacyeTHOEe CMelleHMe Mopod KPOBMM BbipabGoTKM, MPOBOAUMON BMpPUCEYKY K BbipaboTaHHOMY

NPOCTPaHCTBY, MM;

U, . - CMelLieHusi, KOMNEHCUpYeMble MOAMOPHO KPerblo, MM;
U, - pacueTHoe cMelLieH1e KPOBNM B MOHTaXHbIX KaMepax, MM;
U, - TunoBoe cmelleHne B BbIpaboTKe C aHKEPHOMN Kpenbio, MM;
U, , - TUnoBoe cMeLLieHne Nopoa KPOBIU, MM;

U, ., - TMMNOBOe CMelLieHne Nopoy NoYBb, MM;

U, s - TYnoBoe cmetleHne nopos 6okos, MM;

Uu - pac4yeTHOoe CcMeLlleHne KpoBJin Bblpa6OTOK, nogaepXxXmBaemMbiX B 30HE ONOPHOIro gaBJjieHna npu wmpuHe

uenukos 6onblie 0,05H, Ho He meHee 15 M, MM;

MM;

AUu - CMéeLlleHune KpoBiun Bblpa60TKl/I B 30HE BJIMAHUNA OYUCTHbIX p860T, MM;

Ulu - CMelleHne nopoa B Bblpa6OTKe 3a nepuoa BJIMAHUA BPEMEHHOIo OMOpPHOro gaBleHnA ﬂepBOVl naBbl,

AU/' - cmelleHmre nopop nosaam 3a6os Nepsoi Nasbl, MM;
U, - cmeterve nopos B 30He BPEMEHHOMO OMOPHOTO JaBMEHMs, MM;

1 o
U1 - CMelleHne nopon B npucedHou BblpaGOTKe B 30HEe BJIIMAHMA BpPEeMEeHHOro OrnopHOro paaBlieHusA

COOCTBEHHOM NnaBbl, MM;

U0 - CMeLLeHne Nopoz B ropHbIX BbipaboTkax, He UCMbITbIBAOLLMX BAMSHUA 30H MM, Mum;

1 o -
Vs - cpeaHsis CKOPOCTb CMeLLeHUit Nopos, B TEYEeHUe [BYX MECSILieB Mocrie NpOXOAKW 3aG0si NPUCEYHOV

BbIpaboTKN, MM/MEC.;

V:I_LL - CKOpPOCTb CMeLLEeHNN nopoa B 30HE OCTaToO4YHOro OfnopHOro AaslfieHUA B Bblpa6OTKaX C oxpaHon

YronbHbIMU Lienkammu, MMm/mMec.;

W - BNaXXHOCTb rOpHOW Nopoabl B eCTECTBEHHOM COCTOSIHUU, Y%;
W, - BnaxHOCTb ropHOM Nopozbl Npu NOSHOM BIAaroHachkIWeHum, %;

X, - paccTosiHMe OT KpaeBoW YacTu nnacra 4o MCKOMOW TOYKK, M;
¥ - 0bbeMHbI Bec nopog, kKH/m3;

7, - 0OObEMHbIN BEC HMXHero cros kposnu, MH/m3;

O - TONWMHA HaBpbI3r-6eTOHHOI Kpenu, MM:;
& - Bespa3aMepHbIi KOAPULINEHT;
17 - KO3PDULMEHT, YYUMTBIBAKOLLUIA NPOLLEHTHOE COAEPXKaHNE NEeCYAHUKOB B MOPOAAX MEeXaynnacTbs;

O - CTeneHb OTHOCUTENBbHON Hanpsa>XeHHOCTU nopoa 1 nnacTta, pacnosjioXKeHHbIX B 6okax Bblpa60TKM, MMa;



O, - DOKOBbIE, OTHOCUTENBHO BbIPaboTkK, HanpshxeHns B Mmaccuse, Mla;
¢ - yron BHYTPEHHEro TpeHus, rpag,.;

A, - KOHCTPYKTMBHas NoAaTnMBOCTb aHKEPOB, MM;

aK

A - KOHCTPYKTMBHAA NOOATNIMBOCTb Kpenu YCUneHnsa, Mm;

aK

I - NNOTHOCTM YCTAHOBKN aHKEPOB, aHK/M2;
Il - HeoGxoamMmas NNOTHOCTb YCTAHOBKM KaHATHbLIX aHKePOB, aHK/M2;

B.K

II = - HeoGxogumasi NNOTHOCTb YCTAHOBKN aHKEPOB HUXKHETO YPOBHS, aHK/M2;

H.a

Hmin - MUHUManbHadA NIIOTHOCTb YCTAaHOBKU aHKEpPOB, aHk/M2.

Mpunoxexue N 2

k ®degepanbHbiM HOpMaM 1 NpaBunam

B ob6nacTu npombilneHHon 6e3onacHocTu
"MIHCTPYKUMA MO pacyeTy U NPUMEHEHUIO
aHKepHOW Kpenu Ha YronbHbIX WwaxTtax",
yTBEPXAEHHBIM Npukasom defepansHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMOrM4YecKoMy 1 aTOMHOMY Haa3opy
ot 17 gexkabpsa 2013 r. N 610

PACYET NAPAMETPOB KPEMNW Of1A KPOBJIM TOPHbIX BbIPABOTOK
I. ICXOOHbIE JAHHBIE ANA PACYETA KPEMA

1. NicxogHble gaHHble Ans pacyeTa COMpOTMBMEHWUS aHKePHOW Kpenw, ANWHbI aHKePOB U UX NOAATIMBOCTH,
KONM4YeCcTBa aHKEPOB B PAAY U PACCTOAHUSA MexXay psagamu, AONOSNHUTENbHbIX CPeACTB YCUMNEHNs:

1) ycrnoBus MPOXOAKW, OXPaHbl U NOAAEPXaHUS FOPHbIX BbIpaboTOK;

2) pacyeTHas wupuHa B, m, 1 BbicoTa h, M, ropHbIX BbIpaboOTOK 1 CONPSXKEHU B NPOXOAKE;

3) pacyeTHas rnybvHa pacnonoxeHns ropHbIX BbIpaboToK OT NoBepxHOCTU H, M;

4) TMN CTPOEHUsI NOPOA KPOBMM FOPHbIX BbIPaboTOK;

5) knacc ycTon4MBOCTM NOPOA HEMOCPEOCTBEHHOW KPOBIN FOPHbIX BbIPaboToK;

6) pacyeTHOe COMpPOTUBIIEHWE NOPOZ, KPOBMM rOPHbIX BbIpaboTok Ha oaHoocHoe cxatue R, MMa;

7) pacyeTHas HecyLlasa cnocOOHOCTb aHKEPOB, YCUMNMBAKOLUX CTOEK, paM, MOCaf04HO-3alnTHBIX Kpenen N,
KH.

2. Mo ycnoBusaAM MpOXOAKW, OXpaHbl U NoAdepXaHusi NpU pacyeTe napameTpoB Kpenu paccMaTpuBaloTCA
crneayroLLmne ropHble BolpaboTkM U CONPSXKEHUST:

1) KanuUTanbHbIE OKONOCTBOMbHbLIE Y MAarncTparnbHble ropHble BbIPAbOTKN U UX COMPSXKEHMWS, NPOBOAUMBIE U
NOAAEPKUBAEMbBIE B HEHAPYLLEHHOM OYMCTHBIMK paboTamMy MaccuBe 3a NpegernamMmn 30H OMOPHOro AABMEHUS, MpU
LWnpuHe uenukos 6onblie 0,1H, Ho He meHee 30 m;

2) marucTpanbHble MoNieBble U NNAcTOBbIE TOPHbIE BbIPabOTKM U COMPsKEHUs, NPOBOAUMbBIE B MaccuBe, a
3aTeM NoadepKnBaemMble B 30HE OMOPHOro AaBfEeHUs1 OT OYUCTHbIX paboT npu WupnHe uenukoB meHblle 0,1H, Ho
He MeHee 15 m;

3) nnacToBble BbIEMOYHbIE FOPHbIE BbIpaboTKM, NPOBOAMMbIE B Maccuee, a 3aTeM norallaemMble 3a naBow;

4) nnacToBble BbIEMOYHbIE TOpHble BbIPabOTKM, MNPOBOAMMbIE B MaccuBe Mo HagpaboTaHHbIM U
noapaboTaHHbIM y4acTKaM LLIAXTHOro Mofs, a 3aTeM norallaemMble 3a naBow;

5) nnacToBble BbIEMOYHbIE TOPHbIE BbIPAOOTKN, MPOBOAUMBIE MO HMKHUM CIIOSM MOLLHBIX MAacToB;

6) NnacToBble BblEMOYHbLIE TOPHbLIE BbIPAbOOTKM M COMPSXKEHWs!, MPOBOAMMbBIE B MAcCMBE, OXpaHsieMble 3a
oTpabaTbiBaeMOM NTaBOW LIENIMKOM LLUMPUHON He MeHee 15 M, a 3aTem norallaemMble 3a CMEXHOWN NaBoi;

7) nnactoBble BbLIEMOYHbIE TOpPHbIE BbIPpabOTKM, MNPOBOAMMbIE B MacCMBE Ha yAapoOOMNacHbIX U
BblOpOCOONacHbIX NnacTax, a 3aTem rnorallaemble 3a aBoW;

8) nnacTtoBble BbleMOYHble BbIPAbOTKM, NPOBOAUMBIE B MAacCMBE M OXpaHsieMmble Lenvkamu, a 3aTtem
noraliaemble 3a CMEXHOW NTaBON Ha yaapoonacHbIX U BbIBpPOCOONaCcHbIX Nnacrax;



9) Ha nnacrtax, CKMOHHbIX K FOPHBIM yAapaM M BblbOpocam yrns W rasa, LUMpvHa LENWKOB Onpeaensercs
COrnacHo AeNCTBYOLWMM HOPMaTUBHBIM JOKYMEHTaM;

10) nnacToBble BblEMOYHbIE BbIpabOTKM, MPOBOAMMBIE B MacCcuBe W OXpaHsiemble 3a oTpabaTbiBaeMoMn
naBoK paspyLlallmMmcs B BblpabOTaHHOM MPOCTPaAHCTBE LENMKOM yrns wupuHon (2,5 - 3,0)m, rae m - MOLLHOCTb
nnacra, a 3aTeM norallaemMble 3a CMEXHOW MNaBon (4Ns MOLLHbIX NMAacToB LUMpMHA Uenuka npuHuMmaetca (2,5 -
3,0)h, roe h - BbicoTa BbIpaboTkM, M);

11) nnactoBble BbleMOYHbIE€ BbIpaboTku, NPOBOANMbBIE B MacCuBe, 3aTeM MOAAEPXKMBAEMbIEe HA rpaHuLe ¢
BblpaboTaHHbIM NPOCTPAHCTBOM M MorallaeMble 3a CMEXHOW NaBow;

12) nnactoBble BbleMOYHbIE BblpaboTKM, NpoBOAMMbIE 3@ OTpabaTbiBaeMol NaBo Ha PacCTOSIHUU CBbILLE
200 m wunmu nocrie oTpaboTKM naBbl BNPUCEYKY K BblpabOOTAHHOMY MPOCTPaAHCTBY C 3alUTHOW MOMOCON Yrns
LWNPUHON 2 - 3 M 1 NnorallaemMble 3a CMEXHOW NaBow;

13) nnacToBble MOHTaXHblE€ Pacceykn (Kkamepbl), NPOBOANMbIE B MaccuBe (B TOM YMCIE MO HWKHEMY CIIOH
MOLLIHbIX MMacTOB) U MorallaemMble 3a NaBow;

14) pa3pesHble Neyn, OYNCTHbIE KaMepbl U 3aXO4KN MPU cucTeMax pa3paboTku KOPOTKMMK 3abosimu;

15) nnacToBble AEMOHTaXHbIE Kamepbl.

3. PacyeTHaa wWuMpuHA NPOTSKEHHBIX FOPHbIX BbIPAOOTOK NPUHMMAETCA pPaBHOW MX MaKCUManbHOMN

baKkTM4EeCKON WMPUHE B Mpoxoake. PacueTHast LUMpUHA COMPShKEHUI Nepecekalolmnxcsi ropHbIX Belpabotok B, m,
onpegenseTcs no opmyne:
_ 2 2
B.=yB +B; , (1)

rae B, n B, - daktuueckas wupuHa nepecekatowuxcs ropHbIX BbIpaBGoToK B MPOXOAKE, M.
PacueTHas wuvpuHa conpshkeHun C npvMbIKAHMEM OOHOW TOPHOW BbIpaboTkM K Apyrod (OCHOBHOW)

onpegenseTtcs no opmyne:
B, =/BZ+0,5B% | (2)

roe B, - dakTuyeckas wmprHa ocHOBHOI Goree W1poKon ropHOM BbIpaGoTku, M;

B, - daktueckas wupuHa ropHom BbIpaGoTKM, MPUMBIKAIOLLEN K OCHOBHOW, M.

Ecnn wupuHa conpskeHns < 8 M, TO K 30HE COMPSHXKEHMS OTHOCATCHA TakkKe 4acTu NPUMbIKAKOLWNX |
nepecekaroLMXcsl BbIpaboTOK Ha MPOTsHKEHUU, paBHOM 0,5 UX WUPKUHBLIL. ECNM WMpUHa conpsikeHnst = 8 M, TO K
30HEe COMPSPKEHWSI OTHOCATCH TakkKe 4YacTu MPUMbIKAIOWKMX M Mepecekalrwmxcs BblpabOTOK Ha MNpPOTSXKeHUN,
paBHOM WX LWuWpUHe. PacyeTHas BbiCOTa [FOPHbIX BbIPABOTOK W COMPSHKEHWA MPUHMMAaETCA paBHOW KX
MakcumarnbHOW hakTUYECKON BbICOTE B MPOXOAKE.

4. PacuyetHaa rnybvHa AnNa COMPSHKEHUM NPUHMMAaETCH paBHOW akTuyeckom rnybuvHe OT 3eMHoWn
noBepxHocTU. PacuyeTHas rmybuHa Ansa NpOTsHKEHHbIX FOPU3OHTASbHBIX U HAKMOHHBIX FOPHbIX BbIpabOTOK, y4acTKu
KOTOpbIX HAaxOAATCS Ha pasHblX OTMeTKax, oTnuyawwmuxca He Gonee yem Ha 15%, nmpuHMMaeTcs paBHOW
MakcumanbHon rry6uHe. MNpu Gonblue pasHOCTM OTMETOK pacyeTHas rnybrHa ropHbix BelpaboTok NpuHUMaeTcs
Mo y4acTkam C pasfMyHbIMU pacyeTHbIMU FyGuHamm.

5. PacuyeTHoe cOMpoTUBIIEHWE MOPOA OAHOOCHOMY CxaTuio B Maccuse R, MIMa, cnepyeT onpenenstsb

oTAEeNIbHO ONA KpOoBIK U OOoKOB Kak ycpeaHeHHoe no 3aneravnwmm JIUTONOrM4eCKMM pasHOCTAM, BMeLlakowmnx
FOPHYHO Bblpa6OTKy nopoa, B KposJie - Ha BbICOTY, PABHYK LUMPUHE NPOTAXEHHbIX rOPU3OHTalIbHbIX, HAaKIIOHHbIX

rOpHbIX BbIpabGoToK, paBHyto B, rae B - wivpnHa BepaboTku, M; Ha COMPsXEHUsIX - Ha BbICOTY, paBHyto 1,5 B, rae

BC - pacyeTHaa WupuHa conps>XeHud, M. B 6okax y4nUTbiBae€TCA NPOYHOCTb MOopon, 3anerarwmx no BbiCOTE

BbIPABGOTKU UMK COMPSKEHUS.
PacuyeTHOe COMpOTUBIEHWE NOPOA onpeaenseTcs:

(Rclml +R,m, + ... + chmn)kaB
m +m, ... +m

= (3)

Ons kpoBn R, =

n

R,m+R.m,+ ... +R m )kk
cl 1 c2 "2 cn ' n c
h

BJI

[ns 6okos R, =

. (4)



rme R,..R

., - COMpoTuBMeHue cxartuio crnoes nopod, MlMa (npu onpeneneHMn NpPOYHOCTM MoOpon Mo
koadpbmumeHTy kpenoctu f nepecyeTt B MIMa npoBoaat no dopmyne R = 10f);
m,, ..., M, - MOLLHOCTM CMOEB NOPO/, 3aneratwLmnx B KpoBIe Unu B 6okax ropHoi BblpaboTku, M;

K - KoadhULMEHT, yUMTLIBAKOLLMIA HAPYLIEHHOCTL Maccuea nopos NoBepxXHOCTAMMU 6e3 cuenneHns nuéo ¢

C

n

Marnomn cBsa3HocTb. KoadhduumneHt kC npu OTCYTCTBUU pe3ynbTaToB No OypeHnto ¢ 0TOOPOM KepHa NpUHUMaeTcs
pasHbim 0,9 ana | u 1l Tvnos kposnu, 0,6 ansa Il Tuna n 0,7 - 0,8 ana IV Tuna kposnu. MNMpn HanNV4MM pesynbLTaToB
pa3BefoYHOro GypeHusa npu RC, paBHbiM 1 6onee 30 Mrla, kC onpegensietca no tabnumue N 1 HacTosLiero

npunoxexusa. [1na nopoa ¢ F\’C meHee 30 Mna kC onpegensietcs no Tabnuue N 2 HacToALWEero NpUoXeHus.

Tabnuua N 1
BHaueHus koadpdpuumenta K. npu nopogax ¢ R, , pasHbiM
n 6onee 30 Mna
CpenHee paccTosiHMe mexagy noBepxHOCTAMU ocnabneHns nopogd, m k
C
Bonee 1,5 0,9
15-1,0 0,8
10-05 0,6
05-0,1 0,4
Menee 0,1 0,2
Tabnuua N 2
3HaueHus koadpduuveHTa K. npw nopopax ¢ R, meHee 30 MMa
N B 30HaX TEKTOHNYECKNX HapyLLEeHUN
XapaktepucTika MecTa pasMmeLleHuns BblpaboTku k
C
MnukaTvBHble HapylweHua ¢ paguycom 6onee 300 M NN AWM3LIOHKTUBHbIE - HA PacCTOSHUU
cBbile 4 NHOp (NHop - HOpMarnbHas amnnutyda HapyweHus Ao 10 M), TO eCTb BHE 30Hbl
BNUAHUSA HapYyLLUEHUI 0,9
MnukatmBHble HapyweHus ¢ paguycom MeHee 300 M mnn B 30HE BMAVSHWUS AWU3BIOHKTMBHOIO
HapyLleHWs Ha PacCTOSHUSAX OT Hero 4 NHOp o NHOp 06
HenocpeacTBeHHO B AM3BIOHKTUBHBIX HapyLLIEHUSAX Ha PacCTOSHWMM OT HUX MeHee NHOP, B TOM
yucre B 3aMKax TEKTOHUYECKUX HapyLUeHWI 0,3

K - KO3(hdULMEHT CHWKEHNSI COMPOTUBIIEHNS NMOPOL CXKAaTUIO 3a CYeT BO3AENCTBUS Brary, yKasaHHbIN B

BII

Tabnuue N 3 HacToALLEro NPUMOXKEHUS, NPUHUMAETCA B 3aBUCUMOCTM OT NMPOYHOCTM NOpPOoa U YUUTLIBAETCS TOMbKO
B Cnyyae ANuUTenbHOro o6BoAHEHMS NOPoA B ropHbIX BbipaboTkax (bonee 6 MecsueB), ANA OcTanbHbIX YCMOBUIA

k, =1.

Tabnuvya N 3



3HaueHus koadduuneHTa an

ConpoTuBneHne nopon 04HOOCHOMY 30 50 60 80 100 120 160 200
cxatuio B obpasue R, MMa
3HaveHune koadduLmeHTa kBﬂ 0,4 0,5 0,6 0,7 0,75 0,82 0,86 0,9

Mpu ogHopoaHon kpoene (I Tun kposnu), npusedeHHoi B Tabnmue N 4 HacToswero npunoxeHus, R
onpegensetcsa no gopmyne:

C

Rc — ( max + Rmin ) kcan
2

 (5)

rae R, v R, - MaKkcumanbHoe n MUHUManbHOE COMpOTUBIEHWE NOPO/ Ha OJHOOCHOE CXaTue B KpOBIE
Ha BbicoTy B unn 1,5 B_, MMMa.

6. Ecnu B KpoBMe ropHbIX BbIpaGOTOK 3areraeT Criol NpoYHbIX OAHOPOAHLIX nopoAd ¢ R > 60 MMa npm

m
COOTHOLLEHUN f >0,5, To pacueT npoBOAAT NO MPOYHOCTM 3TOrO crost 6e3 yyeta Noposd, PacrONOXEHHbIX

BblLLUE. I'IpM B6onbLnxX pa36pocax 3Ha4YeHU MOLLHOCTU CrI0EB N UX NPOYHOCTHN HeobxoaMmo npuHMMaTb cpeaHune
3Ha4YeHudA, eCrimh HeBO3MOXXHO UX YTOYHUTb.

PacueTHoe conpoTuBneHne nopon KpoBJin Ha OAOHOOCHOE CXaTthne B NPOTAXEHHbIX FOpHbIX BblpaGOTKaX
cnegyet cyutatb OAMHAKOBBLIM, €CJIM OHO HaxoaAuTCA B npepernax +/- 30%. I'Ipw 3TOM NpUHMMAaETCA €ro

MUHMMarnbHOE 3HayeHue. [pn n3aMeHeHun RC bonee 4yem Ha +/- 30% nocrnegyoLwwmMin pacyeT NnapaMeTpoB Kpenu
BEAETCHA MO OTAENbHBIM y4acTkaM ropHOW BbIpaboTKy.
7. Mpn pacdeTe CONPOTMBIEHUA U ONMHbI AHKEPOB BbIAENAT YeTblpe TuUMa KpPoBMM Mo obpyliaemocTw,
npuBeneHHble B Tabnuue N 4 HacTOALLEro NPUNOXeHus!.
Tabnuua N 4

Tunbl Nopod KpoBnM No o6pyLlaemMocTu

| TN KpoBnK

Il Tn kpoBnn

Il TN kpoBnn

IV T1n KpoBnn

OpHopogHas KpoBns 13
CMOUCTbIX
npenMyLLeCcTBEHHO
FMVHUCTBIX, NeCYaHo-
TMVHAUCTBIX U NecYaHbIX
crnaHues (aprunnunTos u
aneBponunToB)

(R, <60 Mra)

HeopHopoaHas Kpoensi.
Hap HenocpencTBeHHOM
KpOBIEN U3 CIOUCTbIX
CnaHLEeB MOLLIHOCTbIO OT
0 go 0,3 B 3aneratot
MacCUBHble NecYaHuKn

(R, Z 60 MMa)

OpHopopgHas 1
Heo[lHOpOAHas KPoBs,
KpOBNS C UHTEHCUBHOM

KococekyLuen
TpeLmMHOBaTOCTbIO B
30HaxX TEKTOHUYECKNX

NAVKaTUBHBIX 1
paspbIBHbIX HAPYLLEHUNA,

KpoBns ¢

HeyCcTOMNYnBbLIMU

nopogamu

(R, < 30Ma)

Maykun yrns Gnecrsilero,
nonyénecrawero
noslymaToBOro, MaToBoro

(R, 2 8 Mra)

8. Flpm onpepgeneHnn NOTHOCTU YCTAHOBKM aHKeEpPOB, KOHCTPYKUMKN ONOpP, 3aTAXKN, TEXHONOMMMU KpenmeHua
KpOoBJ11 NpU npoxoake, Anda BCeX TUNOB KPOBIU MO oprmaemocm, HenocpeaCTBEHHYIO KPOBIHO Had ropHbIMU
BblpaGOTKaMVI N conpsxXeHunamu crnenyetT pa3fendaTb Ha TpU Knacca no yCTOI7NVIBOCTI/I, npmeedeHHble B Ta6n|/|u,e N
5 HacTosLwero NPUINOXeHnA.

Bo Bcex knaccax yCTOVNMBOCTb KPOBJ1X OLleHMBaAeTCA 3a nepnoa npoxoa4veckoro uukna.



Tabnvya N 5

Knaccbl nopog KpoBnmM Mo YCTOWYMBOCTM

| knacc. HeycTtonumeasg kpoBns Il knacc. KpoBns cpeaHen Il knacc. YcTonumsasa kposns
YCTOWNYMBOCTHU
O6pyLueHune kpoBnu nocrne CoxpaHeHune yCTOMYMBOCTU Npu CoxpaHeHune yCToM4MBOCTH
obHaxxeHusa Ha pacCTosiHUM OT 0BHaXXeHUn KpoBNN Ha KpoBnv Npu obHaXXeHnn Ha

3a605 oo 1 M. MNMpenmylecTBEHHO | paccTosiHMK OT 3a6od oT 1 40 3 | paccTosiHum oT 3ab0s CBbIlE 3 M.
TOHKOCJIIOUCTbIE N TpeLlnHoBaTble M. npeVIMyLIJ,eCTBeHHO CINoucCTble npeI/IMyLIJ,eCTBeHHO MaCCUBHbIe

FMUHUCTBIE cnaHuel ¢ R, <30 MasnoTPeLMHOBATBLIE IMHUCTBIE | peTpelymHoBaTbie necyaHuki ¢ R,
MMa 1 nec4yaHble cnaHubl ¢ 30 < Rc < > 80 MMa

80 MMa, yronb ¢ R, > 6 MMa

[I. OCHOBHBbIE PACHYETHbIE MONOXXEHNA

10. PacyeT napameTpoB aHKEpPHOW Kpenu W [OMNOMHUTErbHbIX CPEeAcTB €€ YCWUMEeHUs MpOBOAUTCA B
3aBMCMMOCTM OT WHTEHCMBHOCTWM TOPHOrO [AaBrfieHusl, onpegensemMoro C Yy4eToM pasmepoB W MyOuHbl
pacnonoXeHNs TFOPHbIX BbIPabOTOK WM COMPSPKEHMI OT MOBEPXHOCTW, crnocoba M napameTpoB WUX OXpaHbl OT
BIUSAHUS OYUCTHBIX paboT, MPOYHOCTH, TPELLMHOBATOCTUN U YCTOMYMBOCTU NOPOS KPOBIIN.

11. B kayecTBe KpUTEpPUA WMHTEHCUBHOCTM TOPHOrO AaBrEHWs ANA pacyeTa Kpenu criegyeT MpUHUMaTh
pacyeTHble cMeleHua Kposnu. MeToauka onpeaerneHns pacyeTHbIX CMELLEeHWA KPOBMW ANs COMPSKEeHUN WU
Pa3NMYHbIX KaTeropuin NPOTHAXEHHbIX FOPHbIX BbIPabOTOK 3aBUCUT OT NPUHATBIX, B COOTBETCTBMU C pasgeriom |
HaCTOALLEro NPUNOXeHWsl, NCXOOHbIX AaHHbIX ANS KOHKPETHbIX YyCnoBun u npmeeaeHa B npunoxeHusx N 15 n N 19
K HacTosawen HCTpyKumm.

B ycnoBusx, roe pacuyetHble cmelleHns kposnu Gonbwe 300 MM, NpeMMyLecTBEHHO Npu NOAAEpXaHWK
FOpHbIX BbIpaboOTOK Ha rpaHvue C BblpaboOTaHHbIM MPOCTPaHCTBOM, MPOBEAEHUN WX BMPUCEYKY U OXpaHe
pa3pyLlaLWmnMcs LenMKOM, pacyeT napaMeTpoB aHKEPHOW Kpenwu NpoBOAMTCS OS1A CMELLUEHUA KpoBnu He Bornee
300 mm. Ha yacTb cmeweHmmn 6onee 300 Mm paccumTbiBaeTCA Kpenb YCUIEHNS.

MapameTpbl aHKepoB [fyOOKOro 3anoXeHUs pacCyMTbIBAOTCA WCXOAA M3 BO3MOXHOCTM "noaseckun”
NMOpoaHOW Mayvku, COCTOSALLEN U3 CIOEB pasfnMYHOM MOLLHOCTM M MPOYHOCTU K nopodam 3a npejenamv csopa
€CTEeCTBEHHOro paBHOBECUS UMW K MOLLLHOMY U KPEMNKOMY CIol NMOPOAbl, HAXoAsALWeMYCs Ha pacCcTossHMn 3 - 6 M 1
Gornee OT KPOBMW FOPHOW BbIPabOTKMN.

12. MNpw onpegeneHnn n BbibOpe MacrnopTOB KpenrneHus B 3aBUCMMOCTW OT PacyeTHbIX CMeLLeHWA u oT
WHTEHCUBHOCTWN MPOSIBIIEHUA TOPHOro [AaBMEHUs BbIAENSIOTCA cneaylolwme YCrnoBus NoaaepXaHus ropHbIX
BbIpaboToK:

1) HeGonbLUOE ropHOE JaBreHne, Npu CMELLEHMAX KpoBnM MeHbLue 50 Mv;

2) ropHOe gaBneHue cpegHen NHTEHCMBHOCTU, Npy cMmeLleHnsax Kposnm ot 50 4o 200 MM BKINOYUTENBHO;

3) MHTEHCKBHOE ropHoe AaBrieHne, Npy cMeLeHnax kposnu 6onee 200 mm.

13. Bo Bcex YCMnoBUSIX WMHTEHCMBHOCTW TFOPHOrO AaBfieHWs MNNOTHOCTb YCTAHOBKM aHKEpPOB B KpOBIe
onpegensieTcs MO BeNUYMHE CMELLEeHURn, NpoBepsieTcd W, npu HeobxoAMMOCTW, yBenuyMBaeTcs no dakTopy
TpebyemMor MUHUMarnbHOW MAOTHOCTU YCTaHOBKM aHKepoB. B 3aBMCMMOCTU OT yCTOMYMBOCTM HEMOCPEACTBEHHON
KPOBIM - B Kracce HeYyCTONYMBOW KPOBMU He MeHblue 1 aHk/M2, B Knacce cpeHeyCTOMYNBON KPOBIM HE MeHbLUe
0,7 aHK/M2 1 B Knacce yCTOM4MBOW KPOBNWN He MeHbLue 0,5 aHk/M2.

14. Bo Bcex ropHbix BblpaboTkax 1 CONPSXXeHUSX NpU pacyeTHbIX CMELLeHUsAX KpoBnn Gonblue 150 mm, ons
NCKIIOYEHNSA Neperpysok, aHKkepbl U ycunuaarwLmMe nogaepxvearowine Kpenu yctaHasnmsatrTcs C NoaatiivBbiMu
unu ¢ gemndupyowmMMmM NoAaTNUBLIMU 3NIeMeHTamMK, CMUHAaKLWMMKUCA Npu Harpyskax, gocturawowmx 80% ot
HecyLLen cnocobHOCTU aHkepa.

[ns aHkepoB C 4YaCTMYHbIM 3aKpenneHneMm Mo ANWHe LWnypa HeobxoauMMas BenuuMHa nogatinBoCTU
coctasnseT go 20 mm npu cmeweHmsax 150 mm n go 35 mm npu cmeweHuax 300 MM, a 3akpensieHHbIX No Bcen
anviHe - ot 15 go 25 mm. MNpu cmeleHnax cebiwe 50 MM B ropHbIX BbIpabOTKax 1 CONPSKEHUSIX, B KPOBMNE KOTOPbIX
3aneraeT YronbHbIA NNAacT U NOPOAbI, OTHECEHHbIE K OMAaCHbIM MO FOPHBIM yaapam 1 Bblbpocam, ycTaHaBnmsawT
aHKepbl C NoAaTNNBOCTLIO HE MeHee 50 MM.

lll. PACYET NMAPAMETPOB KPEMW BbIPABOTOK 1 COMPSXEHNW,
MPOBOONMBIX U MOAAEP>XMBAEMbBIX B MACCUBE BHE 30HbI BJIMAHWA
OUYNCTHbLIX PABOT



15. B ycnoBusix He6OMbLIOrO rOPHOro AaBreHUst NpU pacyeTHbIX cMellenusix kposnn U~ no 50 MM ropHble
BbIpaboOTKM UM COMPsKEHUSI Ha BECb CPOK CIyXObl 3aKpennsT aHKkepHoil kpenbto. Ona | Tuna kposmu
conpoTuBreHne aHkepHon kpenn P v anuHy aHkepos |, yctanaenusaembix B npoxopdeckom 3aboe, criesyet
npvHUMaTh no Tabnuue N 6 HacTosALWEro NPUIIOXKEHUS.

Tabnuua N 6
MapameTpsbl kpenu ans | TMna kpoenu
PacueTHas wunpuHa BbipaboTok n ConpoTuBneHme aHKepHoOmn [nnHa aHkepoB, M
COMpsiKEHNIN B MPOXOAKE, M kpenn, kH/m2
3,0 35 1,6
35 40 1,7
4,0 45 1,8
4,5 50 2,0
5,0 55 2,2
55 60 2,4
6,0 65 2,6
6,5 70 2,8
7,0 75 3,0
8,0 80 3,2

MpumevaHne. 3gechb ykasbiBaeTcs obas AnvMHA aHKEpPOB C Y4eTOM MX 3aMKOBOW YacTu M BbICTyNaroLen B
BbIpaboTKy 4actu ctepxHs. [Npu wupuHe BbipaboTknm oT 8 4o 12 M NPUMMEHSTbL OBYXYPOBHEBYK CXEMY Kpenu
(mpunoxenue N 5) c ANMHOM aHKEPOB NEPBOrO YPOBHSI HE MeHee 2,4 M.

Mpu Il Tvne KpoBNMKM COMPOTUBMEHWE aHkepHoit kpenn P, npuHumaTh kak Ans | Tuna KpoBmu, a ANUHY
aHKepOB MEHbLUE C Y4ETOM MOLLHOCTU HEMOCPEACTBEHHOWN KPOBIM hH_K < 0,3B v rny6buHbl 3akpenneHus aHkepos
B YCTOMYMBLIX MPOYHBbIX nopogax 6onee unu paBHon 0,5 m B cooTBeTcTBUM C Tabnuuen N 7 HacTosiero
NPUNOXEHNS.

Tabnmuya N 7
MapameTpsbl kpenu ang |l Tna kposnu
PacyeTHas WwnpuHa BbIpaboToK U ConpoTuBneHue [nvHa aHkepoB, M
COMpPSXXEeH B NPOXoAKe, M aHkepHou kpenu, kH/m2
h, <02B h, >02B
3,0 35 14 1,5
3,5 40 15 1,6
4,0 45 1,6 1,7
4,5 50 1,7 1,8
5,0 55 1,8 2,0
55 60 1,9 2,1




6,0
6,5
7,0
8,0

65
70
75
80

2,0
2,1
2,2
24

2,2
2,3
2,4
2,6

MpumeyaHwue. Mpu wnpuHe BbipaboTkm OT 8 40 12 M NPUMEHSATL ABYXYPOBHEBYIO CXEMY Kpenu (NpurnoxeHue
N 5) ¢ AnNMHOI aHKepPOB NEPBOro YpoBHsI He MeHee 2,0 M.

Mpw 11l Tune kpoenu P, un |a nNpuHMMaTh B COOTBETCTBUM ¢ Tabnuuen N 8 HacTOALLErO NPUIOXEHUS.

MapameTpsbl kpenu gna Il Tnna kposnu

Tabnvua N 8

PacuyeTHas wupuHa BoipaboTokK 1
COMPSPKEHWN B NPOXOAKE, M

ConpoTuBneHne aHkepHOM
kpenwn, kH/m2

OnuHa aHkepoB, M

3,0
3,5
4,0
4,5
5,0
55
6,0
6,5
7,0
8,0

40
45
50
55
60
65
71
77
83
90

1,8
2,0
2,0
2,2
24
2,6
2,8
3,0
3,3
3,6

Mpumeyanwue. MNpu wnpuHe BbipaboTkm OT 8 A0 12 M NPUMEHATL ABYXYPOBHEBYIO CXEMY Kpenu (MpunoxeHue
N 5) ¢ AnvHOM aHKEpPOB NEPBOro YPOBHS HE MeHee 2,4 M.

Mpwn IV TUne kpoBnu Pa " |21 NpUHMMAaTbL B COOTBETCTBUM ¢ Tabnuuen N 9 HacTOSILLLErO NPUITOXEHUS.

MapameTpsbl kpenun ans IV Tuna kposnun

Tabnuua N 9

PacueTHas WwnpuHa BbIpaboToK U
COMPSPKEHWUIA B MPOXoAKe, M

ConpoTuBneHne aHKepHOM
Kpenn, kH/m2

[nvHa aHkepoB, M

3,0
3,5
4,0
4,5
5,0

40
45
50
55

60

1,9
2,1
2,3
2,5
2,7




55 65 29
6,0 70 3,2
6,5 75 3,5
7,0 80 3,8
7,5 85 4,1
8,0 90 4,5

MpumeyaHue. MNMpu wnpuHe BoipaboTkm OT 8 40 12 M NPUMEHSTL OBYXYPOBHEBYIO CXEMY Kpenu (NpunoxeHune
N 5) ¢ ANMHOM aHKepOB NEPBOro YPOBHS HE MeHee 2,4 M.

Ecnn MowHOCTb yronbHOW nayvku B Kposre coctaenseTt 1,5 - 2,5 M, TO ANVHY aHKEPOB MPUHUMAIOT PaBHON
MOLLHOCTY YronbHOM nayku nntoc 0,6 m.

16. B ycrioBusix ropHOro JaBrieHUsi CpefHen UHTEHCUBHOCTW MpK pacyeTHbIX cMelleHusix kpoemm U o
300 MM, B ropHbIX BblpaboTKkax M COMPSPKEHMSAX, OXpaHsieMbIX Lenukamu wnpuHon 6onee 0,1H M, nx kpenneHune u
nogaepXXaHue B TeYEHWe BCEro cpoka crnyxbbl crnegyeT Npou3BoaUTb OOHOW aHKEPHOW Kpenblo ¢ napameTpamu
Pul:
npu | TMNe KpoBNM B COOTBETCTBUWN C HOMOTPaMMOW, NPUBEAEHHOW HA PUCYHKE 1 HACTOSALLENO NPUIOXKEHWS;
npu Il Tvne kpoBnu P, npuHumaTh B COOTBETCTBMM C HOMOTPaMMOW Ha PUCYHKe 1 HACTOSILLIETO MPUITOXKEHNS,

a ANVHY aHKepoB MpUHMMAaTh B COOTBETCTBUM € Tabnuuen N 7 HacTosALWEro NpuUnoXeHus;

npm Il TMNe KPoOBMAM CONPOTUBNEHWE KPENM M ANMHY aHKepoB NpuHUMaTh Ha 10% Bonblue paccynTaHHbIX MO
HOMOrpamMmme pucyHka 1 HaCTOSALWEro NPUNOXEHNS;

npu IV Tune kpoBnM ConpoTMBEHME Kpenu 1 ANnHy aHkepoB nNpuHuUMaTth Ha 20% 6onblue paccynTaHHbIX No
HOMOrpamme pucyHka 1 HaCTOSALWEro NPUNOXEHNS.

P,, xH/M?

N e
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Puc. 1. Homorpamma gnga onpegeneHvsi napameTpoB aHKEpPHOW
Kpenwu B KpOBIe ropHON BbIpaboTky (MyHKTUPHOW NIMHUEN NOKa3aH

kntou k onpegenenntio P, v | no pacuetHbiM 3HaveHusim U ) <1>

a

<1> lNpu napameTpax, BbIXOAALWMNX 32 06nacTb AEACTBUS JAHHOW HOMOrPaMmbl, MPUMEHSATb ABYXYPOBHEBYHO
cxXeMy Kpenu no MeToauke, nsnoxeHHoun B MNpunoxeHun N 5.

17. B | v lll TUN@x KpoBMnK, NP1 yBENUYEHUN CONPOTUBIEHNS aHKEPHOW KPENU N0 CPaBHEHMUIO C YKa3aHHbIMU B
nyHKkTax 15 n 16 HacTosAwero NPUNOXeHUs, ANVHY aHKEPOB MOXHO YMEHbLUWUTL 3a CYET NOBLILWEHNS NIIOTHOCTU



ycTaHoBKkM aHkepoB Ha 10% npu 1,3 P, un Ha 20% npu 1,5P, . Mpu aToM MUHWManbHas AnvMHa aHkepoB paBHa
0,35B npu | Tine n 0,4B npwu 1l TMnNe kposnu.

IV. PACHET NAPAMETPOB KPEMW AA MATMCTPAITBHBIX BEIPABOTOK
N COMPAXEHWN, NMOOOEPXXNBAEMbIX B 30HE ONOPHOIO AABJIEHVA
NP1 WMPNHE LIENWKOB BOJbLWE 0,05H, HO HE MEHEE 15 METPOB

18. B ycnoBusx HeOOMbLIOrO FOPHOrO AABIIEHWSI MPU pPacyYETHbIX CMELLEHMSX KPOBIM UH o 50 mm
KpenneHuwe v nogaepXaHume BCEX FOPHbIX BbIPpabOTOK M COMPSPKEHUA NPOBOAUTCH OOHOW aHKEpPHOW Kpenblo,
ycTaHaBn“BaeMoil B npoxoveckom 3aboe ¢ napameTpami CONpOTUBEHUS aHkepHoW kpenn P, 1 AnuHbl aHkepoB

|, , aHanornyHo NyHKTY 15 HaCTOSILLEro NPUIOXKEHUs B COOTBETCTBUM C Tabnuuamu N 6 - 9.

19. B ycnoBusix ropHOro naBneHus cpedHer MHTEHCMBHOCTW KpenneHue u noaaepkaHume BCEeX FOpHbIX
BbIpabOTOK M coONpsXKeHu criefgyeT Npou3BOAUTb OOHOM aHKEPHOW Kpenbto. [pu pacyeTe aHKepHOW Kpenu no

cmewjeHnam U~ 3a Beck cpok cnyxGbl napameTpbl aHkepos P, 1 |, npuHumaTth B cooTBETCTBUM C NyHKTaMK 16 1
17 HacToALLEro NPUIOXKEHUS.
20. Mpu cmeLLeHunsax Uu > 200 mm B I, Il n IV Tnax KpoBnNu NPpUMEHSITbL aHKepbl, yCTaHaBnNMBaemble npu

npoxogke ¢ Pun 1 |, paccuutaHHbiMu no cmewenusm kpoerm U~ [0 BAMSIHUS OYUCTHBIX paBoT, C

a.

nocneaylLwmnm ycurneHnemM Ha pacctosiHum go nasbl 0,1H aHkepHoOW kpenbio ¢ napameTpamu PaAy " |aAy, paBHbIMU:

Py =P —F.: (6

anm

L, =L.™

roe P n Ié1 - conportuBiieHne aHKepHOVI Kpenun n annHa aHKepoB No pacY4eTHbIM CMeLLEeHNAM KPpOBJTN Uu Ha

a
BECb CPOK CNy>0Obl BbIpaboTKM.
21. lNMpu cmeLeHmnsx, kpoenu npesbiwatowmx 300 MM, BO3MOXHO KpenreHne ropHon BbIpaboTkM aHkepamn B

nBa yposHsi. P u | aHkepoB HkHero ypoBHsi npuHuMatoTesi Mo pucyHky N 1 HacTOSILLEro NpUMOXEHNs!, NCXOAS

M3 pacyeTHbIX CMELLIeHUNn KpoBIn UM [0 HaYana BInnAaHnA I'IGpBOI;I naBbl WX NO NPUHATBIM CMELLEeHUNAM, paBHbIM

U =150 - 200 mm.

AHKepbl BEPXHEr0 YPOBHS (rMyOOKOro 3anoXeHusl) ycTaHaBnMBalOTCA BCIeA 32 aHKepaMW HDKHErO YPOBHS
npv NPoOXoaKe ropHOM BbIpaboTKM UKW NO3Xe Ha paccTosiHum o naebl 0,1H.

22. Mpu pacyeTe nNapaMeTpoOB aHKEPOB BEPXHErO YPOBHSA OXWAAeMoe OaBfeHue NMopod CBoda Ha Kperb

060MX YpOBHEN Ha 1 MOrOHHLIN METP ANUHbLI ropHoM BuipaboTkn P, kH/M, onpegensietcs no dhopmyne:

cB ’

2
%25%%%@)

roe Bp - pacyeTHas LWMpMHA FOPHON BbIPAbOTKN, SIBNAIOLENCSA OCHOBAHMEM CBOAA [OaBrieHUs Mopop,

KpoBnu, M (paccuntbliBaeTcs cornacHo npunoxexuo N 5);

¥ - 00BbEMHbIN BEC NOpoa KPOBY ropHoM BbipaboTku, kH/M3;
h_ - BbicoTa cBOJa €CTECTBEHHOro paBHOBECUS MOPOA Haf FOPHO BbIPABOTKOW, M, onpeaenseTcsa no

CB

copmyne:
h, =k.B, ., (9)

roe kCB - k03hbPULMEHT cBOAa, onpeaensemsbin no Tadnuue N 1 npunoxexnst N 5.

PacueTHoe yaernbHoe AaBneHne nopos ceoaa Ha kpenb P kH/M2, onpegensietcsa no dopmyne:

CB.Yy !



P.
Pay = 5+ (10)

Oxunpaemoe ygenoHoe faBrneHne nopoa CBOAa Ha Kperb BEPXHEro YpOBHS P”'y , kKH/M2, onpegenseTtca no
dopmyne:

P..= k

B.K.Y By

p.B.H Pa.H.y ' (11)

roe P - conportuBreHne aHKepHOVI Kpenn HWXHEero ypoBHA, onpepgendemoe, Kak n conpoTtuerieHne

a.H.y

aHkepHol kpenn P, , MyHKT 21 HacTosLLero NpunoxXeHus;

K .. -Kko3ddULMEHT pasrpyski aHKepoB rMyGOKOro 3aMoXeHNs aHKkepaMi HIKHETO YPOBHS, PaBeH:

p.B.H

Ko = (12)

p.B.H
CB

roe |am - aKTMBHasi AfIMHA aHKepa HXHEro ypoBHs 6e3 BbICTyMaloLLen Yactu, M.

[nvHa aHkepa BEpXHEro ypoBHS |K'a onpegensietcs no gopmyne 16 B npunoxeHmm N 5.

Heobxopumasi NNOTHOCTb YCTaHOBKM aHkepoB rry6okoro 3anoxenus II  , aHk/M2, onpepensieTcst no
dopmyne:

o = PB.K.y 13
BK N ’ ( )

K.a
rone N, - Hecywlas cnoco6HoOCTL ofHoro aHkepa, kH.

AHKepbl ryGOKOro 3anoXeHusi (BEPXHEro YPOBHSI) YCTaHABMBAOTCA MeXZy PsSAaMu aHKepOB HUXKHErO
YPOBHSI.

KonunyecTBo aHkepoB BEpXHero ypoBHs B psay N, onpeaensieTcs no opmyne:
Ny, = BILC, (. (14)
rae C, . - paccTosiHe Mexay psiiamu aHKepPOB BEPXHETO YPOBHSI, M.

MpuHUMN pacnonoXxeHus aHkepoB rMybokoro 3anoxeHns npeacrtasneH B nyHkTax 18 - 20 npunoxexnsa N 5.
Heobxoaumas BenuunHa 3akpenneHns aHKepoB riyboKoro 3arnoxeHusl B CKBaXXMHe He meHee 1,1 M.

V. PACHET NAPAMETPOB KPETW OJ1A BBIEMOYHbIX BbIPABOTOK,
MNMOTALLAEMBIX 3A NABOW

23. B ycnoBusix HeGOMbLIOTO U cpedHeil MHTEHCUBHOCTM FOPHOro daBfeHUsl KpenneHne U nogaepkaHue
KPOBMM rOPHbIX BbIPAaBGOTOK MPOBOANTCS OAHOM aHkepHoM kpenbto ¢ P u |, npuHumaembivu:

MPY CMELLEHNSIX KPOBMM K MOMEHTY MmoratueHusi ropHoit sbipabotkn Y. fo 50 MM aHamornuHo nyHkTy 15

HaCTOALLEro NPUNOXeHNs;
npu cMmeleHusax 6onble 50 MM aHanorMyHo nyHkTam 16 n 17 HacTOSALLEro NPUITOXKEHWS.

24. B ycroBusix, rae pacyeTHble CMELLEeHUs KPOBMM B NPOAOMKeHNe Bcero cpoka cnyxbel U —npeBbilatoT
100 mm, npwu |, Il n IV TMnax KpoBnu, napaMeTpbl aHKEPHOW Kpernu onpeaensitoTcs no pacyeTHbIM CMELLEHUAM
KPOBMW FOPHOW BbIPaGOTKM [0 BNWSIHWS OMOPHOTO AaBneHust norawatowe nassl U . Ha pacctosHum [o nasbl

0,1H npoBOANTbL YCTAHOBKY aHKEpPOB YCUNEHUs C F’ay " |a,y no nyHkTy 20 HacTosLero npunoxeHus. MNapameTpbl



COMPOTUBMAEHUSA U OJIMHbI aHKEPHOW Kpenu OMNpedernistoTCs pacyeTHbIMY CMELLEHWSIMUA KPOBIMU B MPOAOITDKEHNE
BCero cpoka cnyx6bl ropHon BeipaboTtkn U _, unu npoeoautcs ycuneHue yCTaHOBKOM B CPeAHEen 4acTu ropHOM

m’

BblpaboTKM NogaTNMBbLIX CTOEK C COMPOTUBIIEHNEM Pc_y, kKH/M2, paBHbIM:

P :1’5(Pa_PaAH)! (15)

cy

roe P

a

- Tpebyemoe, MO PUCYHKY 1 HaCTOSALLErO MPUIOXEHUS, COMPOTMBIIEHME aHKePHOW Kpenu ro
pacyeTHbIM cMelleHusiM kpoenv U - npu noratueHny ropHbix BbipaboTok, kH/M2;

Pa.n - COMPOTMBIIEHNE YCTAHOBMNEHHOM NP NPOXoAKe aHKepHoW kpenu, kH/mM2.

25. B ycnoBusx NnposiBMEHNIN ropHOro AaBneHusi, 0003Ha4YEeHHbIX B MYHKTE 24, KpenneHne ropHomn BblpaboTku
OCYLLLECTBMSIETCS YCTAaHOBKOW aHKEpPHOM Kpenu no ABYXYPOBHEBOW CXeMe, C pacyeToM MnapamMeTpoB COrnacHo

NyHKTaMm 21 n 22 HacTosALWEro NpunoxeHusl. PacyeTHas LWUMPUHA rOpHON BbipaboTKM Bp onpegensdeTcsa cornacHo
npunoxexuo N 5.

VI. PACHET NMAPAMETPOB KPETMW A4 BBIEMOYHbIX
BbIPABOTOK, OXPAHAEMbIX LIEJTMKOM WUWPUHOW HE MEHEE 15 METPOB,
A 3ATEM MNOrAWAEMbIX 3A CMEXHOW JTABOU

26. B ycnoBusix HeGONbLIOrO M CPedHEN WMHTEHCMBHOCTM FOPHOrO AAaBIIEHWS U PacYeTHbIX CMELLEHWUA B
TeyeHne Bcero cpoka cnyxobl npu I, 1l n IV Tunax kposnn go 100 mm, Il Tmna kpoenn go 200 MM KpenneHue u

noaaep>kaHme ropHomn BeIpaBboTKM NPOU3BOANTCS aHKepHOM kpenbio ¢ P 1 |a , NPUHUMAEMbIMU:

a
npv cMeLLeHnaX MeHblue 50 MM cornacHo NyHKTY 15 HacToALWEro NPUNOXEHNS;
npu cmelleHnsix 6onbwe 50 mm cornacHo nyHkTam 16 n 17.

27. B ycnosusix, rae npu |, lll n IV TMnax KpoBnu pacyeTHble CMEeLLeHUs Uu B NpOOOHKEHNEe BCEro cpoka
cnyx6bl npesbiwatot 100 mMm, npu Il Tune - 200 MM, NpuMeHseTcs KOMOMHUPOBaHHAsA Kpenb. AHKepHas Kperb,
yCcTaHaBnvBaemasi Npu NpoXozKe ropHbIX BbIpaboTok, umeeT napameTpbl P u | | onpegensemble pacueTHbIMM

an an ’
CMeLleHnaAMun UM A0 BINNAHNA 0Tpa6aTbIBaeMOVI aBbl COrMacHoO MYyHKTY 20. I'IpM 3TOM Ha pacCTOoAHMKN OO0 JaBbl,

paBHOMY AeCHATM NpoueHTaMm rnybuHbl BegeHuns ropHeix pabot - 0,1H, kpenb ycunmBaeTca nogaTnmeBbIMmn CTOMKaMu
C CONPOTUBMEHUEM, MPUHNMAEMbIM aHanOMM4YHO MYHKTY 24 HACTOSALLEro NPUIOXKEHNs.

28. lNpn ycnoBusix, aHanOrM4HbIX MYHKTY 27 HACTOSLEro MPUIOXEHWs, BMECTO AOMOSIHUTENbHbIX CTOEK
YCUMNEHUS MOXET MPUMEHATLCA aHKepHasl Kpenb B ABa YPOBHA C pacyeTOM ee napameTpoB MO aHamornm ¢

nyHkTamm 21, 22, 25. PacyeTHasa WwWnprHa BbIpaboTku Bp onpeaensieTcs cornacHo npunoxenuto N 5.

VII. PACHET NAPAMETPOB KPEMW 1A BBIEMOYHbIX
FOPHbIX BbIPABOTOK, OXPAHAEMBbIX LIEJTMKOM LWMPWUHOMW (2,5 - 3,0)m,
A SATEM NOTAWAEMBbIX 3A CMEXHOW NABOW

29. Mpu I, Il v IV TuMnax Kkpoenu, co cmeweHnsmn kpoenn go 300 mm, B npoxogdeckom 3aboe
ycTaHaenueaeTtcsi aHkepHas kpenb ¢ P n | onpegensemMbiMy No pacyYeTHbIM CMELLEHUSMU KPOBMU UM , 0o

a.n am’
BNUSHUSA NEepBOW NaBbl W ycuUnNUBaeTCHd NogaTNUBbLIMA CTOMKaMU WKW aHKepPHOW Kpenbio C napameTpamu,
onpegensemMbiMU aHanorMyHo nyHktam 19 n 24 HacTodAero NpUMnoXeHUs C pacyeTHbIMU CMELLEHUAMU KPOBMU
300 mm. IMpu aTOM CTOEYHAsA N aHKepHas Kpenu ycurneHusa yctaHaenuBatoTcsa Ha pacctosHum 0,1H nepen nepsow
NaBoW U COXPaHSOTCA A0 KOHLA CpoKa Crnybbl ropHOWN BbIpabOoTKK.

30. Mpw Il Tne kpoBnu B ycnosusix, rae UM < 100 MM, a 3aTeM cMeLleHna npesbiwatoT 300 MM, KpenneHne

N noagepxaHuwe ropHbiX BbIpabOTOK MPOBOAUTCH aHKEPHOW Kpernbi C COMPOTMBIIEHVMEM W ANMHOW aHKEepOB,
NPUHUMaeMbIMM MO HOMOrpamMme pucyHka 1 HacTtoswero npunoxenus npy U = 300 mm. YcTtaHasnmBaemasa npu
NpoxofKe aHKepHas Kpenb ycunMesaeTcs nogaTnuebiMU CTOMKaMK C napaMmeTpamu, onpegensemMbiMun no nNyHKTy 29
HaCTOALLEro NPUNOXeHNs.

31. B BbleMO4YHbIX FOpPHbIX BbipaboTkax, OXpaHaembIX Lennkom wupuHon (2,5 - 3,0)m, a 3aTem norawiaembix
3a CMEXHOW NaBoW, KpernneHue KPOBIM aHKEPHOW Kpernblo MO [ABYXYPOBHEBOW CXeMe MO3BONSieT He MPUMEHSTb



CTOMKM ycuneHus. [NapameTpbl Kpenn paccyMTbiBalOTCS aHanornMyHo nyHktam 21 n 22. MNpu atom B dopmyrne 8
HaCTOALLEro NpUNoXeHUst pacyeTHas LWMprHa BblpaboTku Bp onpefenseTcd no hopmyne:

B, =B+28,, (16)

rae B, pasHo 0,6 - 0,8 M. BennunHa B, BbipaxaeT pasMep BO3MOXHOMO paspylleHusi GOKOB ropHOW
BblpaboTkM (OTXXMMa yrns), NoOAcCTaBmB ee B hopmMyny 8 HACTOSLLEro NPUMOXeHUs, NONyYnM:

P. =§(B+2Bp)hm%(17>

[anee pacyeT BegeTcs N0 METOAMKE, U3NOXEHHOW B NMYHKTE 22 HACTOALLEro NPUNOXKEHNS.

VIII. PACYET MNMAPAMETPOB KPETA
ANA BIEMOYHbIX TOPHbLIX BbIPABOTOK, MOAAEP>XVMBAEMbIX HA TPAHULIE
C BbIPABOTAHHbBIM NMPOCTPAHCTBOM

32. B BblpaboTkax, nogdepXuBaeMblXx Ha rpaHuue C BblpaboTaHHbIM MPOCTPaAHCTBOM, HeobxoauMo
NPUMEHATb KOMOVMHMPOBAHHYIO Kperb, COCTOSALLYID W3 aHKePHOW Kpenw, noaaTnuBbiX CTOEK, yCUnvBalowwen u
Nocafo4HO-3aLLMTHON Kpenu, ycTaHaBnuBaeMoW 3a oTpabaTbiBaeMoOW naBowi AN YNpaBneHWs CABWXEHWeM u
00pyleHnemM OCHOBHOW KpOBMWM C MapameTpamu, onpegensdeMbiMu MakCUManbHbIMU CMELLEHUAMWU KpPOBMW,
pasHbiMu 300 MM, Nepea noraleHneM ropHbIX BbIpaboTOK CMEXHOW NaBowi.

33. AHKepHas Kpernb NPUMEHSETCH B TPEX BapuaHTax:

BapuaHT 1 - ¢ napameTpamu npm npoxoake P n |

a.n aar ’

onpenensieMbiM/ pac4eTHbIMU CMELLLEHMSIMU KPOBIN
00 BIMSHUA NepBou Nasbl UM aHanorn4yHo nyHkram 15 - 17 HacTosLero NpunoXeHus;

BapuaHT 2 - ¢ napameTpamu npm npoxoake P n |

w1, onpeaensemMbiMu pacHeTHbIMU CMELLIEHUAMM KPOBIM
00 BVSIHWSA NEPBOW NaBbl aHaNnoOrM4yHo nNyHkTam 15 - 17 HacToALWEro NPUoXeHNs 1 yCunnsaemon Ha pacCToAHWUK
Ao nasbl 0,1H ponMoOnMHUTENLHOM aHKEepPHOW Kpemnbilo C napameTpamu, OnpeaenseMbiMM  MakCMMaribHbIM
CMeLleHVeM KpOoBMW nepeq noraweHneM ropHon BbIpaboTkM cMmexHon nason, paBHbiMu 300 MM aHamnornyHo
MYHKTY 19 HaCTOSALWEro NPUNOXEHWS;

BapuaHT 3 - C YCTaHOBKOW aHKEPHOW Kpenu B Ba YPOBHSA C napameTpamu, onpeaensemMbiMy No nyHkTam 21,
22 HacTosALLEero NpUNoXeHus.

34. Ecnv napameTpbl aHKEPHOW Kpenu NPUHATLI MO CMELLEHMAM KPOBNW A0 BNNSHWA NepBOW Nasbl (BapuaHT

1), To nepen Hen Ha pacctoaHum 0,1H cnegyeT ycTaHaBnuBaTb MNOAATNMBbLIE CTOMKM C COMNPOTUBIIEHUEM,
aHarnorM4yHo NyHKTY 24 HACTOSILLEr0 NPUIIOXEHUS MO CMELLEHMSAM Url . B panbHenwem 3a conpsikeHMeM nepBoW

nasbl Ha pacctosHum 100 - 120 M 1 Nnepep BTOpON noraliatoLlen nasow Ha pacctosHum 50 - 60 M conpoTuBneHve
nogaTnNuBbLIX YyCUMNMBaKLWMX CTOEK cregyeT npuHumate B cooTBeTcTBuM c Tabnumuen N 10 HacToswero
NPUMOXKEHNS.

35. Ecnn napameTpbl aHKEPHOW Kpenwu MPUHATLI MO BapuaHTy 2, TO nogativBble yCunusaloLwme CTONKU
yCTaHaBMNMBalOT TOMbKO Ha Yy4YaCTKaX WMHTEHCUMBHOIO CABWXKEHMS U OOPYLUEHUS OCHOBHOM KPOBMM 3a NEPBOW U
nepeg BTOPOW flaBaMu C CONPOTUBNEHNEM B cooTBETCTBUM € Tabnuuen N 10 HacTosLWero NpunoXeHus.

36. ConpoTvBneHue nOCagoYHO-3aLUMTHOM Kpenwu, KOTopyl HeobxoaMmMo ycTaHaBnumBaTb Bcnea 3a
nogBuraHWeM nasbl, NPUHUMAKOT C Y4eTOM ee MoAaTnMBOCTM B cooTBeTcTBMM € Tabnuuen N 11 HacTosAwero
NPUIOXEHUS.

Ta6bnmya N 10

ConpoTuBrieHne YCUNBAKOLLMX CTOEK

Twn kpoBnn ConpoTuBneHue ycunueatoLlei kpenu, kH/mM npu WwuprHe BbipaboTkM B NpoXoake, M

3,0 4,0 5,0 6,0

I 300 400 500 600




I 200 300 400 500
1l 300 400 500 600
v 350 450 550 650

37. MNpn ycTaHOBKE aHKEPHOW Kpenu B [Ba YPOBHS pacyeT ee napamMeTpoB MPOBOAUTCA MO MNYHKTY 31
HacTodLero npunoxexusi. BenvunHa Bp paccuuTbiBaeTcs no oopmyne 16 HacTosiero npunoxeHus. NMapameTpsl

KPEenu HUXHEro YPOBHS PaCCUUTLIBAIOTCH MO CMELLIEHWUAM KPOBMM B COOTBETCTBUM C pucyHkom N 1 HacTosLero
NPUMNOXeHWs 3a nepuof A0 BNUSHUS MEepBOi NnaBbl UMK ¢ ee BnusHMEM. CTOMKM YCUIEHWA B 30HAX OMOPHOro
[AaBrieHUst MepBOW M BTOPOW NaB He CTaBATCA, O4HAKO Bcried 3a MoABUraHWeM MepBoi naBbl HEOGXOAMMO
yCTaHaBNMBaTb Ha rpaHuuUe C BblpaboTaHHbIM MPOCTPAHCTBOM ABYXPSIAHYIO OpraHHyl Kpenb U3 AepeBsiHHbIX
CTOEK C COMPOTUBIIEHNEM, CHWKEHHbIM BOBOE MO CPaBHEHWIO C AaHHbIMK Tabnuubl N 11. Ecnu cToiiku opraHHoii
Kpenu obecneyvBaloT YCTOMUMBOCTb 6GOka TOPHOW BbIPAabOTKM, TO MOCAAOYHO-3aLMTHbIE TYMObl He
ycTaHaBnMBakoTCS.

38. MNpu noagepxaHUM TOPHbIX BbIpabOTOK Ha rpaHuue C BblpaboTaHHbIM MPOCTPAHCTBOM, Ha nacTax

MOLLHOCTbIO Gorblie 3 M U pacyeTHbIX cMelleHusix Jo oTpabaTbiBaemont nasbl U, Gornblue 200 MM napameTpsbl

Kpenu HeobxogMmo NPpUHUMaTb NO pe3ynbTataM npoeegeHnda Hay4yHo-uccrnegoBaTeribCKuxX pa60T C nocnegywoinm
KOHCYINbTaUMOHHO-METOANYECKMM COMNMPOBOXAEHNEM NACNOPTOB KpenmneHua.

Tabnuua N 11

ConpoTuBneHve NocagoyHo-3alUTHO Kpenm

Tvn ConpotueneHue kpenn P, kH/m, npu MowHocTu nnacta, m
KpoBnu
OrpaHuyeHHo nogatnueas (Tymbbl, opraHHas, MopaTtnueas (opraHHas, KyCcTbl U3 CTOEK Ha
KYCTbl U3 CTOEK 6e3 fepeBsiHHbIX NEXHEN U AEPEBSAHHBIX NEXHSX U NOA, BEPXHSKM)
BEPXHSKOB)
Ao 1,5m 15-20m 20-30m Ao 1,5m 15-20m 20-30m
I 3000 4000 5000 4500 1500 2000 2500
Il 4000 4000 5500 2000 2500 3000
11 3000 4500 4500 1500 2000 2500
Y] 3500 5000 2000 2500 3000

IX. PACHET NAPAMETPOB KPEMNU ONA KPOBJIN TOPHbLIX BLIPABOTOK,
MPOBOONMBIX BIMPUCEYKY K BLIPABOTAHHOMY MNMPOCTPAHCTBY

39. B nnacToBbIX rOpHbIX BbipaboTkax, MPOBOAMMbBIX BPUCEYKY K BbipaboTaHHOMY MPOCTPAHCTBY 3a 30HOW
00pyLLEeHNsA 1 COBWXKEHMS OCHOBHOM KPOBMM Ha paccTosiHum cBbiwe 200 m oT 3abos oTpabaTtbiBaemon naebl Unm
He MeHee YyeM 4vepes3 3 Mecsua nocrne oTpaboTkM NnaBbl C OCTaBNEHNEM 3aLUMTHOWN MOSOCHI YIS LWMPUHOW 2 - 4 M U
noraweHneM 3a CMEXHON NaBoW, B YCIMOBMSAX FOPHOrO [OaBneHWs cpefHend WHTEHCUBHOCTWU KpenmneHne wu
nogaepXKaHve AOonyckaeTcsl NMPOM3BOAWUTbL aHKEPHOW KPemnbito C napameTpamu CONPOTMBAEHUS KPenu, AMWHbI U

nogaTrnmMeBoCT aHKepoB, NMPpUHMMaeMbIMU MO pacyeTHbIM CMeLLeHUAM KpOoBIn Un B npoAoiikeHne Bcero Cpoka

p
CnyX0bl rOPHOW BbIPabOTKM aHanorMyHo NyHKTY 16 HACTOSALLEro NPUOXeHWs.

40. B ycnoBusaX MHTEHCUBHOIO rOPHOro AaBrieHUs NpU pacyeTHbIX CMELLEHNSIX UHp no 300 mm kpenneHue n
noggepXaHne MnpUCEYHbIX TOPHbIX BbIPAOOTOK, 3aKpensieHHbIX MNpU MPOXOAKE aHKEPHOW Kpenbk, KoTopasi
onpeferneHa no pacyeTHbiM cMellenusam U~ 3a nepvon [0 BRMsiHUS norallaioliei NaBbl B COOTBETCTBUM C

NyHKTOM 16, NpPOBOAUTCS C yCUIEHUeM [OMNOSHUTENbHOW aHKEPHOW Kpenbi WNnM MnoAaaTnvMBbIMW CTOMKaMW Ha
pacctosHusax 0,1H go norawarowen naebl, C napaMmeTpamu, NPUHATLIMU B COOTBETCTBMM C NyHKTamu 19, 24
HaCTOALLEro NPUNOXeHNs.



41. B ycnoBusaX MHTEHCMBHOIO FOPHOIO AABIIEHUS KPEMNIIeHNEe ropHbIX BbIpabOTOK aHKEPHOW Kpenbiko B ABa
YPOBHA C pacyeToM MapameTpoB MO MeTogukaM, MpUBEAEHHbIM B MyHKTax 21, 22 HacTosLWEero npunoXeHus,

BENMYMHa Bp onpegensietcs cornacHo npunoxexuio N 5.

42. MNpun pacyeTHbIX CMELLEHNSAX KPOBMU Unp 6onbwe 300 Mm napameTpbl KpenneHns NpUCEeYHbIX FOPHbIX

BbIpabOTOK NpuMHMMAaTbL MO pe3ynbTaTam MNPOBEAEHUS HaydHO-UCcrefoBaTenbCkux paboT c nocnegytowmm
KOHCYNbTaLMOHHO-METOANYECKUM COMPOBOXAEHNEM NacnopTOB KPENeHus.

X. PACYET NMAPAMETPOB KPEMW B MOHTAXHbIX KAMEPAX LUMPUHOW
[0 6,0 METPOB

43. B MOHTaXHbIX Kamepax, 3akpensieHHbIX OAHOW aHKepPHOW Kpenblo, YCTaHaBNMBaAEMOM B MPOXO4YECKOM
3aboe, npu |, Il 1 lll TMINax KPOBNKN N BCEX BENUYMHAX PACHETHBLIX CMELLLEHUA, Pa " |a onpeaensatTcs:

npu cmeLleHnsix meHblwe 50 Mm no nyHkTy 15;
npu cmelleHnsix 6onblie 50 Mm nNo nyHkTam 16, 17 HACTOALLEro NPUNOXeHUs.

Mpu onpenenerdun P, u |, Heobxoanmo yunTbiBaTh, 4TO MO BCEM AMMHE Kamepbl OHYU GYAYyT OAMHAKOBLIMY U

onpegensiotcs cMelleHnsimu U Tombko B criyyae oxpaHbl LUTPeka LEesMKom |Ll WwnpuHon Gonee 0,1H. B

OCTanbHbIX Cny4asx - NpyY OXpaHe LWTpeka uenukom wupunHon meHee 0,1H, npu npoBegeHuM ero BNpuceyky, npu
nogaep)KaHuu Ha rpaHuue ¢ BolpaboTaHHbIM NPOCTPaHCTBOM ANS Pa3NNYHbIX y4acTKOB Kamepbl Ha pacCTOSiHUM OT

otpaGotaHHoi nasbl MeHee 0,1H, P, n | npunumaiotcs ¢ yuetom BAMsiHUS OUYMCTHBIX paGOT MO PacyeTHbIM

CMELLEHNAM KPOBU Up , OnpeaensieMbIM no gopmyre:

|
U,=U,+(U,,-U,)|1- 0,1HH , (18)

roe onp - pac4eTHOEe CMeLleHne KpoBrun FOpHOIZ BblpaGOTKVI, B 3aBMCMMOCTM OT crnocoba OXpaHbl.

U = ULl npu oxpaHe LefiMKoM |u LWMpMHON Gonblue 15 M n UOX = 300 MM nNpu oxpaHe LENNKOM

oxXp p

wupuHon (2,5 - 3,0)m, npu npoBedeHWM BMAPUCEYKY WM NOAAEPXaHUW Ha rpaHuue C BblpaboTaHHbIM
NPOCTPAHCTBOM.

44. B ycnosusix, rge He obecrnevmBaeTcsl YCTOMYMBOCTb MOHTaXHOW Kamepbl Npu pacyeTe napameTpoB
Kpenu no NyHKTy 43, a Takke ANns yMEHbLUEHUS TPYAOEMKOCTU U YBENMYEHUS CKOPOCTWU MPOXOOKW, AOMycKaeTcs
nNpMMeHeHne nacnopTta KpenneHust C CONpOTUBIIEHNEM aHKepHou kpenu He meHee 50 kH/M2, ycTtaHoBKoW ee B
npoxogyeckom 3aboe c gnuHon aHkepos 0,3B 1M MNOTHOCTBIO B COOTBETCTBUMM C NyHKTOM 13, C ycuneHuem Ha
pacctosiHuM OT 3abosa He Gonee 20 M, MOAaTNMBBLIMU CTOMKaMM C COMPOTMBIEHWEM He MeHee 60 kH/M2,
onpegensiemMmbiM B COOTBETCTBUM C MYHKTOM 24, M CMELEHUSIMU, PacCYUTaHHbIMKW MO MYHKTY 43 HacTosLero
NPUIOXEHUS.

45. Bo BCcex ycrnosusix YCTONYMBOCTU MOHTaXHOW Kamepbl [ONYCKAeTCs ee KpenrneHwe no ABYXYPOBHEBOW
CXeMe B COOTBETCTBUM C MapameTpamu, paccyMTbiBAEMbIMU MO METOAUKE, NpeAcTaBneHHon B npunoxeHum N 5,
KpoMe 0CoB0 CNOXHbIX YCMOBUWIA.

Mpunoxexune N 3

k ®egepanbHbiM HOpMaM 1 NpasBunam

B 00M1acTu NpoOMbILLSIEHHOM 6e30nacHOCTU
"MIHCTpyKUMS NO pacyeTy 1 NPUMEHEHUIO
aHKepHOW Kpenu Ha YronbHbIX LWaxTax",
YyTBEPXAEHHBIM Npukazom defepansHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMOrM4eckoMy 1 aTOMHOMY Haa30py
oT 17 pekabps 2013 r. N 610



PACYET MAPAMETPOB KPEMW AJ151 BOKOB BbIPABOTOK 1 COMPSXEHU

1. Hapsgy C ykasaHHbIMWU MCXOOHBIMW OaHHBIMU B MyHKTE 1 MpUMOXeHWs 2 Mpu pacyeTe napameTpoB
aHKepHoW kpenu Ans GOKOB ropHbIX BbIPabOTOK 1 COMPSKEHUN HEOHXOAMMO YUUTbIBATb PACHETHYIO BbICOTY FOPHON
BblpaboTkn h, npuHUMaemMyo paBHOW aAKTUYECKOM MakCUManbHOW BbICOTe B npoxoake. PacuyeTHoe
COMpPOTUBIEHME Ha CXaTue CnoeB NOpOoA M Nracta onpeaenseTca B COOTBETCTBMM C NMYHKTOM 5 npunoxexust N 2.

2. OnpepeneHve HeOBXOOUMOCTM YCTAHOBKU aHKEPHOW Kpenu B Bokax ropHbIX BbIpabOTOK U CONPSKEHUN,
pacyeT napameTpoB Kpenu NpuHMMAaeTCs B 3aBUCMMOCTU OT CTEMNeHW OTHOCUTENbHOM HanpsbKeHHOCTM Mopoa U
nnacTa, pacrnonoXeHHbIX B 6okax BblpaboTkM, paccumTbiBaeMou no popmyne:

_ klkzkoYH
6 R '

'cO

@)

roe Y - cpegHuin o6 beMHbIN BEC NOpoA, NpUHMMaembln pasHbim 0,025, MH/m3;

H - rmybuHa pacnonoxeHus ConpsiXKeHWn, ropHbIX BbIpaboTOK MK MX YH4ACTKOB OT MOBEPXHOCTH, M;

R, - pacuyeTHoe cCOmpoTUBIIEHME CIIOEB, Mracta u nopof B Gokax Ha cxaTue, onpeaensieMoe UCXoas W3
pe3ynbTaToB MUCnbITaHn 0bpasuos no dopmyne 4 npunoxerHus N 2, Mla;

k1 - KO3h(PMUMNEHT KOHLEHTPaLUM HanpsbkeHni B 6okax OT NPOXOAKU FOPHbIX BbIPabOTOK U CONPSHKEHUN;

K, npuHnmaeTcst paBHbIM 1,5 ANsi ropHbIX BbIPaBoToK, paBHbIM 2,0 Arsi COMPSKEHUIA C NepecekatowmyMmcs
ropHbIMY BbipaboTkamu 1 paBHbIM 1,8 Ans conpsKeHWn C NpMMbIKatoLLLEe rOpHOW BbipaboTkon;

K, - k03th(PMLMEHT yBENNYEHUS HAMPSXKEHUI B BOKaX rOpHbIX BbIPABGOTOK U COMPSKEHUIA OT APYTUX FOPHBIX
BbIpabOoTOK.

k2 npu 1 >15m paBeH 1, a npu | < 15 M onpegensieTcs no gopmyne:

|
K,=2-—, (2
:=2-12.0)

roe | - paccTtosiHne 0o BRMAIOLLEN FOPHON BbIPaboTKY, M;
kO - KO3(MPUUMNEHT YBENMYEHUSI HaMpsbkeHUn B OGOKax TrOpHbIX BbIPAOOTOK WM COMPSPKEHUA Mpu
pacnonoXeHun Nx B 30He BNUSIHWUS OMOPHOIO AAaBMEHNS OT OYMUCTHBLIX paboT.

kO npu |Ll > 0,1H paBeH 1, a npu WMpUHE Lenuka |u mMeHee 0,1H onpepgenseTtca no copmyne:

(Komae —1)(0,2H = 1)

k =1+ (3)

’ 0,1H
roe ko'max - MakcuMmarsnbHoe 3HayeHue KoadpuumeHTa yBenuyeHus HanpsbkeHun B Gokax BbipaboToK K
COMPSXKeHWI NPU pacronoXeHUN NX B 30HE BIIMSIHUSI OMOPHOTO AABIEHUS OT OYUCTHBIX paboT. ko_max npuHMUMaeTcs

pasHbiM 2 npu |, [l v IV Tunax kposnu u pasHbiM 3 npw || TMNe kpoBnw.

3. B ycnoBusix, rae HanpsikeHust B 60kax MeHbLUe pac4eTHOro CONPOTUBIIEHUS CXATUIO BCEX MOPOA U YIS B

kik,k,yH y
Bokax (0, = ———>— < 1), kpenneHne GOKOB aHKEPHOW KpPEMbio He MpedycMaTpUBaETCs, 3a WUCKMYEHUEM

¢6 min

OCTPbIX YrIIOB COMNPSPKEHWUA, OCOBEHHO B KanuTarnbHbIX FOPHbIX BbipaboTkax C ANWUTENbHbIM CPOKOM CryXbbl (> 5
neT), roe HeobXoAMMO yCcTaHaBnMBaTb aHkepbl anvHon 1,0 - 1,2 m ¢ conpoTtmeneHmem 10 - 15 kH/m2.

4. B ycrnoBusix, roe HanpsbkeHuss B Gokax NpeBbillaloT pacyeTHoOe COMpPOTMBIIEHWE CxXaTuio Haunbonee
cnabbix nopoa (yrnst) obwen MOWHOCTBIO A0 1,5 M, YyCTAaHOBKY aHKEPHOW Kpenu npoBoasaT 0e3 pacueTa, C

napameTpamu F’&6 paBHbiM 20 kKH/M2 1 |a_6 paBHbIM 1,5 M. Ha ocTpbIX yrnax conpsiXeHui B KanuTanbHbIX rOPHbIX
BblpaboTKax C ANUTENbHbIM CPOKOM CNyXObl CONPOTMBIEHME Kpenu U ANVMHY aHKepoB HEOOXOAMMO YBENUYMTL B
1,5 pasa, a pacctosiHne Mexagy psgamMmu aHkepos nNpuHMMaTh pasHbiM 1,0 - 1,2 M.

5. B ycnoBusx, rge HanpspkeHust B 6okax MpeBbllaloT pacyeTHOe COMpOTMBIIEHME CxXaTuio nopog (yrns)
obuwen mowHocTblo 6onee 1,5 M, Goka ropHbIX BbIPAaOOTOK M COMPSKEHUA, MPOYHOCTb MOPOA KOTOPbIX



onpepensietcs no opmyne 2 npunoxenust N 2, Heo6X0ANMO 3aKpennATb aHKepPHOM Kpenblo ¢ napametpamu P,

n | ., onpepensiemMbiMu nMo HomMorpamme pucyHka 1 HACTOSILLErO MPUMOXEHUs. Ha OcTpbIX yrnax COmpshKeHuil
COMpOTMBIEHNE Kpenun Heobxoammo yeenuuntb B 1,5 pasa.

Pas kH B
|
Y 40— A///
/

- 29

0
331 2 | 1 3 S 7 G:

Puc. 1. Homorpamma gna onpegeneHns napameTpoB aHKEPHON Kpenu B Bokax ropHon BblpaboTKuM (MYHKTUPHOMN
NIMHWeN nokasaH ko k onpefenennio P . v |, no pacuetHbiM 3HauyeHnsm o)

6. [na HagexHoro noggep)KaHus YronbHOro uenuka wupuHon (2,5 - 3,0)m 1 3awmTHOM NOonockl yrns B
MPUCEYHbIX FOPHbIX BbIpaboTKax BO BCEX YCIOBMSAX HEOOXOAMMO YCTaHaBNMBaTb aHKEPHYIO Kperb C 3aKpensieHnem
no BCeW ANvHe CKBaXuH (Lunypa) ¢ ANIMHOW aHKepoB, paBHou 2,5 m, conpotmenexHem 80 kH/m2.

7. Mpwn npoxofke ropHbIX BbIPabOTOK M COMPSXKEHMIM HA NnacTax, CKMNOHHbIX K TOPHBbIM yAapam U BHe3anHbIM
BbiOpocam yrnsa (mopodbl) M rasa, OIS UCKIIOYEHWUs Meperpy3ky aHkepbl OOMKHbl UMETb KOHCTPYKTUBHYHO
nogatnmeocTtb 40 - 50 MM nnn gemndupyowmne NogaTinBbIE ANIEMEHTHI.

Mpunoxexne N 4

k ®egepanbHbiM HOpMaM 1 NpaBunam

B ob6nacTu npombilineHHon 6e3onacHocTm
"MIHCTpyKUMS NO pacyeTy Y NPUMEHEHUIO
aHKepHOW Kpenu Ha YrorbHbIX WaxTax",
yTBEPXAEeHHbIM Npukasom PenepansHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMNOrM4YeCcKoMy 1 aTOMHOMY Haa3opy
oT 17 gexkabpsa 2013 r. N 610

PACYET
CMELLEHMY NOPOL 1 BbIEOP CMOCOBOB MPOBELEHWA W KPEMMEHNA
LLIMPOKMX BbIPABOTOK

I. NICXOOHbLIE OAHHBLIE N PACHETHBLIE NONOXXEHUA

1. ObnacTtb [OeWcTBMA HacTosILEA MeTOAMKM PpacnpoCTpaHAeTCd Ha TropHble BblpabOTKM LUMPUHOW B
npoxoake Ao 12 m, Npu crneayroLwmx cnocobax nx oxpaHbl OT BAMAHUSA OYMCTHBIX paboT:

BHE BIINSIHNA OYUCTHBIX PaboT NpW LUMPUHE OXPaHHbIX YronbHbIX LenvkosB 6onblue 0,1H, Ho He meHee 30 wm;

B 30HE BIUSHUSI OUYNCTHBIX paboT C LUMPUHOM OXpaHHOro uenuka 6onee 15 m, Ho He meHee 0,1 H.

2. B 3aB/CMMOCTM OT XapaKTepUCTUKN NOPOZ, KPOBIN M LUMPUHBI MPOBOAMMON rOPHON BbipaboTKN BO3MOXHbI
TPU CXeMbl X NPOBEAEHNS:



Cxema | - npoBegeHne ropHon Bblpa6OTKM Cpasy Ha NONHYy WNpuHy B ¢ BenuuunHom 3axonku Izax HEe MeHee

Liara yctaHoBku kpenu C (paccTosiHve Mexay psigaMy aHKepoB);
Cxewma Il - npoBegeHne ropHoii BbipaboTkM ABYMS 3aXOAKaMu C pasfeneHMeM ee LUMPUHbI Ha ABe yactu (

813 " BZs );

Cxewma lll - nosTanHoe npoBegeHne LLMPOKOW FOPHON BbIpabOoTKM.
Ona | n [l cxem 4OMKHO BbINOMHATLCH YCNOBUE:

S,2S,, (1)

roe S, - nnowaab NPOBOAVMON 3aX0aKU, M2;

p
Sy - nnowagb YCTOMYMBOrO OOHaXXEHUs MOPOA KPOBMW, 3aBuCsLlas OT Kracca Nopog KpoBnM no
ycTOoM4MBOCTM, onpegensiemoro no Tabnuue N 5 npunoxerHnsa N 2, UMeeT cnegyowme 3HaveHus:

a) | knacc, HeycToYMBbIe NOPObI - Sy =2,0-5,0m2;
©0) Il knacc, nopoabl cpeaHen yCTONYMBOCTH - Sy =5,0-10,0 m2;
B) Il knacc, yctonumsble nopoapl - Sy =10,0 - 20,0 m2.

BenuunHa Snp pernameHTMpyeTcsi NacnopToM KpenyieHusi rOpHOW BblpaboTkM C y4eTOM Luara YCTaHOBKU

Kpenu.
Ins cxembl | HE0BGX0ANMO BbINONHEHWE YCIOBUS:

S, >Bl_, @

y

Insa cxembl || HEO6X0QMMO BbIMOMHUTL YCIOBUE:

s, > B,C
3)

S, > B,,C

y

\%

| n 1l cxembl NTpoBeAeHNsI TOPHOWN BbIPAabOTKM NOKa3aHbl HAa PUCYHKE 1 HACTOALLEro NPUIOXKEHWS.

Mpu Il cxeme wmpokasa ropHas BbipaboTka NPoOBOAMTCA B ABa dTana. Ha nepsBom aTane oHa NpoBOAUTCH U
KpenuTtca Ha BClO AnuHy. Ha BTOpom MpoBOAMTCHA npuceyka, n ropHas BbipaboTka paclumpsieTcss 4O NPOEKTHON
LUMPWUHbI.

3. NcxogHbIMM faHHBIMU MpU pacyeTe nokasaTernen MposiBrIeHUA FOpHOro AaBneHus ANns onpeaeneHuns
napaMeTpoB aHKePHOW Kpenu LUMPOKUX FOPHbIX BbIpaboTOK ABNATCA criedytoLme: YyCroBnus NPOXOAKU, OXpaHbl 1
nogaepaHus ropHon BbIpaboTKW; CPOK CryxObl ropHon BbipaboTku t, rog; pacdeTHas rnybuHa pasmelleHus
FOPHON BbIpaboTKM OT NOBEPXHOCTM H, M; TMN CTPOEHMSA Nopog KPOBMW U UX YCTOWYMBOCTb; MOLLUHOCTb CrIOEB

nopog M;, m,, ..., M, Ha BbICOTY PaBHYO LUIMPUHE FOPHON BbIPAGOTKM B, M; CONPOTUBNEHNE OJHOOCHOMY CXaTuWIO

Ka)XOoro Criosi Mopof, KpoBnu 1 GOKOB ropHoii BuipaboTku R, MMa; HapyLLeHHOCTb NOpoA TPELLMHOBATOCTLIO kC :

HanpaBneHne NPOXOAKM FOPHON BblpaboTku (B KPeCT NPOCTUpaHns nopog, Nno NpocTUpaHuio, Nog yriom); WwupuHa
N BbiCOTa ropHoun BbipaboTku B npoxogke B u h, m; paccTtosHve 0o ApYrnx ropHbIX BelpaboTok |, M; KONMYecTBo

saxofok u ux wupmHa B, B, , .., B, ; paccrosHue go ounctHbix pabort, |, m; xapaktepuctuka kpenu
(HecyLwasa cnocobHOCTb aHKEPOB, TUM 3aTSXKKW, MOAXBATOB).
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Puc. 1. TexHonornyeckne cxembl NpOBEAEHUSA FTOPHON BbIpaboTKM Ha NOMHY WKWPKWHY B. a) - ¢ BENMYMHON 3axoaku
paBHoi C; 6) c BennunHomn 3axonku paeHou 2C; B) - ¢ pa3fgeneHneM LMPUHbLI TOPHON BbIPaboTKM Ha ABEe 3aX0OKu

813 " BZ3

OCHOBHbIE MepeynCrieHHble UCXOAHbIE AaHHble, HEOOXoAMMblE Ans pacyeTa CMELUEHWA Nopoa B FOpHbIX
BblpaboTKax, onpeaensoTCsa U NPUHMMAOTCA B COOTBETCTBUM C NONOXeHnsmu pasaena | npunoxenns N 2.

Il. NTOPAAOK PACYETA, ONPEAENEHWE CMELLEHWM MOPOL M OLIEHKA
NWHTEHCMBHOCTW MOPHOIO OABJIEHUA

4. Ha ocHoBe reonornyeckux pAaHHbIX OnpeaenseTcs TUM MNOPO4 MO CTPOEeHut, obpyluaemMoctn u
ycTOM4MBOCTU cornacHo pasgeny | npunoxeHua N 2. Mo cdopmynam 3 u 4 npunoxeHus N 2 onpepenstoTcs
pacyeTHble COMPOTUBMEHUS CXaTUIO NOPOA KPOBNM U GOKOB ropHon BelpaboTku. Mo nanoxeHHbIM TpeboBaHMAM
pasgerna | HacTosILLEero NPUNOXeHNs PacCcYNTLIBAOTCA YCTONYMBLIE NPOETHLI KPOBMNN B 3axoKax 1 onpegensiercs
KONMMYeCTBO 3ax0foK. PaccunTbiBaloTCst CMeLLeHMs NOPOA KPOBIM B LLUMPOKON rOPHON BeipaboTKe 1 B ee 3axoKax.
C y4yeTOM WHTEHCMBHOCTWM NPOSIBNIEHWMI TFOPHOrO [aBneHusi BblIOMpaeTcs BUAO Kpenu W onpefensawoTcs ee
napameTpbl.

5. BenuunHy pacyeTHbIX CMeLlleHWii nopof kponum U LIMPOKMX TOpHbIX BbIPaGOTOK, MPOBOAUMBIX M

nogaepXxuBaemMblX B NpogosnkeHne Bcero cpoka CJ'Iy)K6bI BHE BJITUAHUA OYUCTHbIX pa60T nnn otTgeneHHbIX OT HUX
Lenvkom WwnpunHon He meHee 0,1H onpegensatoT no gpopmyne:



rae U, - TunoBble cMeLLeHWst KPOBNW B rOpHbIX BbIpaBoTkax C aHKepPHOM Kperbio, onpeaensiembie B

U, = UKkkk_k

0

TuBma’(4)

3aBUCUMOCTU OT rNy6uHbI H M pacyeTHOro COMPOTUBIIEHUS MOPOA B KPOBMe OAHOOCHOMY cxaTtuio R no

HOMOrpamMme puUcyHka 2 NnpunoxeHus 4, roe CMeLeHnsa nokasaHbl Ans ycnosun npm B = 5 m, ka =1, km =1, kB

1,k =1,
k

Puc. 2. TunoBble CMeLLEHNA KPOBMU UT B MaccuBe MNpu LUMPUHE FOpHOM BbipaboTkm B = 5 M 1 pacyeTHOM

[

- KO3h(PMLUMEHT, YYMTbIBAIOLLNIA HaNpaBneHne NPOXoaKM FOpPHbIX BbIpaboToK, NpUHMMaemMbl pasHbimM 1,0
npy MpPOBEAEHUN UX MO MPOCTUPaHUI0 nopod U paeBHbiM 0,7 Mpu npoBegeHWM B KpecT npocTupanud. [pm
MpOBEAEHMM rOpHbIX BbIPAaGOTOK NOA Yriiom k npoctupanuio sHavenne K, = 0,7 - 1,0;

Tunosbic cMelenus kporan U, Mm
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B

- KOSd)d)VILI,VIeHT, yLIVITbIBa}OLLI,VIﬂ BIIMAHUE CMEXHbLIX MapanieribHblIX TOPHbIX BblpaGOTOK, I'IpI/IHI/IMaeMbIﬁ

paBHbIM 1,0 NpU PacCTOAHUAX OT HUX | > 15 m, a npu | <15 M onpegensaemblvi No chopmyne:

I
k =1+ |1-—
O S

k

jits

- KO3(pDULMEHT, YYUTLIBAKOLLNA OTIMYME LUMPUHLI MPOBOAUMOWN TOPHOW BbipaboTku oT B
NPUHMMAaeMbI PaBHbIM:

k =025 -1) (6)

5

M!



k - KOS(bd)MLI,MeHT, y‘-II/ITbIBaPOLLI,I/IVI CTeNneHb CBA3blBaHMA W YNPOYHEHUA nopoa 3a cHeT I'IpI/IHI/IMaeMOﬁ

a

ASIMHBI 3aKPEMNNEHNsI CTEPXHS aHKepa B CKBaXKMHE (LUMype) CKpenmnsioLyM COCTaBOM: Mpu AHe 3akpennexus 0,5
m K, =1,0; npu arnure 1,0 m K, = 0,85; no Bceit cksaxure (wnype) K, =0,75.

Mpu NpoBeAeHUN ropHOIi BbIpaboTkv ABYMS 3axoKkamu C pasferieHMeM ee WWpuHbI Ha aBe vactu B, u
B,, pucyHok 1 HacTosero NpUNOXEHUsl, BEMUYMHY PacHeTHbIX CMELUEHWUI KPOBMM B KaXAOW 3axomke

onpenenalT no dopmyne 4 HaCTOALWEro NPUMOXeHUs, NPUHMMAs 3HadeHue km no obLen wmprvHe ropHom

BbIpabOTKM.
6. B ropHbIx BblpaboTkax, NPOBOAUMBIX B MacCvBe U NOAAEPKMBAEMbIX B 30HE BMUSIHUS OYMCTHbIX paboT ¢

LUIMPVHON OXpaHHOro Lenuka meHee 0,1H, BenuumHa pacueTHbix cMmelleHwii kponu U, onpepensietcst no
dopmyne:

U, =U, +AU k k kkk ., (7)

o o 'ur B a Kp'!

rge AUu - CMelleHne KpoBIun I'OpHOVI Bblpa6OTKVI B 30HE BJIMAHUNA OYUCTHbIX pa60T, onpegenaemoe B
3aBNCUMOCTU OT Iu ,Hn RC Nno HOMOrpamMmMe puUCyHKa 3 HacTosLero NPUNOXEHUA;

ka - KOS(PUUMEHT, YyUUTbIBAKOWMA ODOpPYyLLAEMOCTb OCHOBHOW  KPOBMM, MPUHMMaeMbli  Ans

nerkoo6pylatouerics kpoenum - 0,8, cpegHeobpyatoLerics - 1,0 n TpyaHoobpyLwatowencs - 1,2.

OctanbHble BxogswmMe B OpMyny 7 HacTOSILLEro MNPUIOXKEHWs MapameTpbl yKasaHbl B paclumndpoBke
chopMyrnbl 4 HACTOALLETO NPUINOXEHUS.

7. Ha ocHOBaHWUM pacyeTHOM BENMWYUHBI CMELLEHUI NOPO KPOBIM FOPHBIX BbIPAabOTOK 3a BECb CPOK CMYXObI
NpPOM3BOAUTCS OLEHKa YCITOBUM NX NOAAEPXKaHWUS NO UHTEHCUBHOCTY NMPOSIBNEHUI FTOPHOMO AaBneHus, Tabnuua N 1
HaCTOALLEro NPUNOXEHNS.

8. KOHCTpYKLMIO aHKEPHOM Kpenu LUMPOKMX TOPHbIX BbIpabOTOK BbIOMpalOT B 3aBUCMMOCTM OT KaTeropum
WHTEHCUBHOCTWN MPOSIBNEHUA TOPHOTO AAaBIEHWs, ONpeaensemMon BEenMYMHOW cMmelleHun kposnu, Tabnuua N 1
HACTOALLEro NPUNOXEHNS.

9. B ycnoBusix | KkaTteropum WHTEHCMBHOCTM TFOPHOro AaereHus npu nopodax kposnu Il Tuna no
00pyLIaeMoCTU KpensieHne LWNPOKUX TOPHbIX BbIpaboTOK OCYLLECTBMASIETCA CTAaNenoMMEpPHO aHKEPHOW KpPenbio C
MeTannM4Yeckon CBapHOW peLleTKON U nogxBaTtaMu C YCTAaHOBKOW aHKEPOB B OOUH YpOBeHb. AHKepbl paboTatoT no
cxeMe "noABeLunBaHns” Nnopos HenocpeacTBEHHOM KPOBNU K BbILLENEXaLLMM NPOYHbIM NOPOAaM.

10. AHKepHyl0 Kpenb YyCTaHaBMNMBalOT B [Ba YPOBHA B YCMNOBUAX | KaTeropMm MHTEHCMBHOCTM TOPHOMO
aasnexus (npu Hanuumm | u Il TURax kpoenu nNo obpywaemocTu), Il n Il KaTeropmm MHTEHCUBHOCTU MPOSABIIEHNS
rOpHOro JaBMeHus.

1. BBIBOP KOHCTPYKLIIM AHKEPHOW KPEMW LUMPOKMX BLIPABOTOK
N CINOCOBA UX KPEMJNEHUA



Puc. 3. CmelLeHVe KpOBMY B MaccuBE Mpy OXpaHe BbipabOoToK LieNnnkamMmn B 30He O4UCTHbIX paboT. R - pacyeTHoe

CONPOTUBIEHME NOPOA KPOBNM cxatuio; |
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- WMAPUHa uenuka

Tabnuua N 1

KaTeropvm MHTEHCUBHOCTU I'IpOFlBJ'IeHI/II7I rOpHOro aaerneHunsa

B rOpHbIX BblpaboTkax

KaTeFOpVIFI WHTEHCUBHOCTU
nposABrieHNA ropHoro

Ycnosusi nogaepxaHus ropHbIxX
BbIpabOTOK MO UHTEHCMBHOCTY

PacueTHble cmelleHms nopoa
KPOBIM rOpPHbIX BbIpaboToK, MM

AaBneHus NPOSIBMEHUSI TOPHOTO AaBMNeHUs!
| HebonbLwoe ropHoe aasnexHne [o 50
Il "opHOe gaBneHve cpegHen Ot 50 po 200
WHTEHCUBHOCTM
I MHTeHCcrBHOE ropHoe aaBneHune Csbiwe 200

11. Mpw | kaTeropmm MHTEHCMBHOCTM NPOSIBIEHNS FOPHOTO AaBIEHNUs! B CIOWCTLIX Nopogax kposnw Il Tuna no
06pyLLaeMoCTU KpensieHe OCYLLEeCTBNAETCA aHKepaMmu NepBoro YpoBHA C (hOPMUPOBaHMEM HecyLlel NOpPOoaHO

KOHCTPYKUWMU B BUAe ©ankn nnu NnnTLI.

IV. AHKEPbI MMYBOKOI'O 3ANIOXKEHUA, OBNACTb NMPUMEHEHWA,
TEXHNYECKNE XAPAKTEPUCTUKN U TEXHONOIMA YCTAHOBKA

12. ObnacTbto npuMeHeHNnAa aHkKepoB rny60|<oro 3alloXeHnA Ha wWaxTax ABndAeTCA:. Yyrnpo4YHeHue KpoBIn
MOHTaXHbIX U OEMOHTaXHbIX KaMep, KpenneHne COI'Ipﬂ)KeHVIIZ FOPHbIX Bblpa6OTOK, ycuneHue COI'IpFl)KeHI/IVI naBbl C
rOpHbIMUA Bblpa6OTKaMI/I, KpenyieHne ropHbliX BblpaGOTOK, COXpaHAeMbIX Ha rpaHuue C BbI6paHHbIM NPOCTPaHCTBOM,
ycunexHune Kpenu paHee HpOVlﬂeHHbIX FOPHbIX Bblpa60TOK, KpenyieHne nogBeCHbIX MOHOPEJIbCOBbLIX O0OPOTr.



13. AHKepbl rnyboKOro 3anoxeHns 3aKkpensnsaTCs B LUNYpe aMmnyriaMy Ha OCHOBE MUHEeparibHbIX KOMMO3ULNIA
(nanee - AMK), nonnadupHbIX CMOJT, HArHETaHMEM NMOJTIMMEPHbBIX CMOJT UMM MUHEPArbHbIX KOMMO3ULIA.

AHKepbl rny0OKOro 3anoXeHus ycTaHaBNMBAKOT NMof OnopHble nnuTbl pasmepamm 180 x 180 x 8-10, 250 X
250 x 8-10, 300 x 300 x 8-10 Mm unu oTpe3kM crneymanbHOro B3anmodameHgemoro npogpuna N 17...40 (ganee -
CBI1-17...40) unun "6eckoHeuHbin" nogxesaT M3 CBI1 17...40. KpoBna NOMHOCTLIO NepeTsrMBaeTca peluetyaTtomn
3aTSXKKON.

MpunoxeHne N 5

kK PegepanbHbIM HOpMaMm ¥ NpaBuam

B obnacTv npombillieHHon 6e30nacHOCTH
"MIHCTPYKUMA MO pacyeTy U NPUMEHEHUIO
aHKEepHOW KPEenu Ha YronbHbIX WaxTax",
yTBEPXAEHHbIM Npuka3om PenepansHom
CNy>0bl MO 3KOMNOrMYeCcKoMmy,
TEXHOMOrM4YeCcKoMy 1 aTOMHOMY Haa30opy
ot 17 gexkabpsa 2013 r. N 610

PACYET
MAPAMETPOB AHKEPHOW KPEMW MOPHbIX BBIPABOTOK LUMPUHOW
6-12 METPOB

|. ONPELENEHME NMAPAMETPOB AHKEPHOW KPEMW MEPBOIO YPOBHA
MPU | KATETOPUN MHTEHCUBHOCTW TOPHOI'O AABJIEHUA

1. Onga ycnosun | kaTeropum MHTEHCMBHOCTM MPOSBMEHUA FOPHOro AdasneHus, npu nopogax Il Tuna no
00pyLLaeMoCTn KpenseHne LWNPOKUX FOPHbIX BbIpabOTOK OCYLLECTBSETCA aHKEPHOM Kpernbk B OAMH YPOBEHb.
ConpoTuBneHne aHKepHOW Kpenu 1 AnvHa aHKepoB, YCTaHaBMMBAEMbIX B OOMH YPOBEHb, ONpenenswTcs no
Tabnuue N 7 npunoxenus N 2.

2. B ycnosusx | kateropun MHTEHCMBHOCTW ropHoro gasnexus npu |, Il n IV Tunax nopog KpoBfn aHKEPHYHO
Kpenb criefyeT yCcTaHaBNuBaTb B ABa YPOBHS, NapaMeTpbl Kpenu Nepeoro ypoBHS NMPUHMMAlOTCA: ANvHA aHKepa He
MeHee 2,4 M, MNOTHOCTb YCTAaHOBKM aHKeEpPOB He MeHee 1 aHkepa Ha M2.

3. Mpu Hannuum B KpOBNE FOpHOW BbIPAOOTKM MOLLHOMO YrofbHOro crosi Ha BbicOTy He MmeHee 0,8 B
aHKEpHYI0 KpeMb YyCTaHaBMMBAaKT B [Ba YPOBHS, NapaMeTpbl Kpenu MepBOro YpPOBHA OMNpefensdlTcss Mo
HOMOrpamme pucyHka 1 HaCTOSALLErO NPUIIOXEHUS.

Il. PACYET MAPAMETPOB AHKEPHOW KPEMW MEPBOIO YPOBHA MPU I
N Il KATETOPUAX NHTEHCMBHOCTW NPOABJIEHW TOPHOIO OABJIEHUA

4. PacyeTHOe ypenbHOe [faBneHve Mnopof KPOBIM Ha aHKEPHYH Kpenb MepBoro YpPOBHSA PH‘a, kH/m2,
co3gaBaemMoe BECOM MOPOA HenocpeaCcTBEHHOW KPOBMMW, onpeaenseTcs no opmyne:

P a = lamknY' (1)

roe |aKT - aKTMBHas AnvHa aHkepa nepBoro ypoBHs (6e3 BbiCTynawowen 4actu), M, onpegensemas no
dopmyrne:

L. =1L-1,@2

30ecb |a - AnvHa aHkepa, M. BennynHa |a npuUHUMaeTca He MeHee 2,4 w;

| - BbICTYNaoWas BHYTPb rOpHOII BLIPABOTKM YacTb aHkepa, NpuHuMaemas He 6onee 0,2 M;

B

kn - KOS(POULIMEHT MPUIrPYy3KKN OT BhILLIENEXaLlux nopos, pasHbin 1,2 - 1,5 m;

Y - 06BbeMHbIN Bec nopoa Kposnu, kH/m3.



YcTaHoBKa aHKepOB MEpPBOro YPOBHS MPOU3BOAUTCA HeMocpedcTBeHHO y 3abos Bcried 3a OGHaXKeHuem
KPOBIM NMPOBOAMMOrO LMKNa.

P,., kH/M?

B=12m

I/

— B=12M
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Puc. 1 Homorpamma gns onpegeneHvus napameTpoB aHKEPHOW Kpenu nepsBoro ypoBHS B 3aBUCUMOCTU OT
MPOYHOCTU YrOMbHOW NAYkM U LUMPUHBI FTOPHOW BbIPaboTKK

5. Heobxogumasi NNOTHOCTb YCTAHOBKU aHKEPOB MEPBOro YPOBHS I, onpegenseTtcs no opmyne:

PH43
L.=N"®

rae N, - Hecywas cnoco6HocTb aHkepa, kH.

Ons obecneyeHunst yCTOVILlVIBOCTM KPOBJIN NMJTOTHOCTb YCTAHOBKM aHKEPOB MNMepBOro ypoBHA Hu—La HEe OO0J1KHa

ObITb MeHbLLe MUHUManbHO gonyctumoii 1 KOTOpas COCTaBnseT Npu HEeYyCTONYMBbLIX nopodax 1 aHk/m2, npu

min
nopogax cpegHen yctondmsoctu - 0,7 aHk/M2 1 Nnpu yCTONYMBOWN HenocpeacTBeHHOM kposrie - 0,5 aHk/M2.
6. KonnyectBo aHkepoB NepBOro ypoBHS B KaxaoMm psgy N, npuHumaeTcs oT 3 go 4 npu B =4 m (B -

LUMpWHA ropHON BbipaboTkn); oT4 po 5npu 4 <B<5m;ot5 006 Nnpu5<B<6M;0T6 007 NpMu6 <B <7 m; 0T 7
po8npn7<B<8motr8009nNpm8<B<IMotr9a010nNnpn9<B<10m;0T110<pmo 11 npn10<B<11umot
110012 npn 11 <B <12

7. PacctosiHne Mexay psiaaMu aHKepoB NepBOro YpoBHS C.. onpepensetcs no dopmyne:

_ npAH Na

- Pn.a B (4)

8. PaccTosHne mexay psiaamu aHkepos nepsoro ypoeHs Ciw cpaBHMBaeTCs ¢ 4OMYCTUMBIM MO YCMOBUIO
ycTonumnBocTH koHTypa kpoemn C

K.H. min ’

KOTOpOE BblHUCIIAETCA Mo cbopmyne:

- nP-H
CK.HA min —B , (5)

1_Imin
rge Hmin - MUHUManbHO AonyCcTuMada nNiioTHOCTb aHKEPOB.

LLlar yctaHoBku aHkepoB nepsoro ypoHsi C,_. He pomkeH GbiTb Gonble C

K.H. min ’

a NJIOTHOCTb YCTAHOBKU

aHKepOoB NepBoro ypoBHA HH.a OO0JDKHa npeBblllaTh BEJTMHNHY Hmin .



KpaliHne aHKepa nepBOro ypoOBHSI pacrnonaraloT C OTKINOHEHWEM OT HOpManM K CIOMCTOCTU WU
roOpuM3oHTanbHOM NOBEPXHOCTU Ha 15 - 20° B CTOPOHY BOKOB ropHOW BbIpabOTKM, HA paccTosHMM OT HMX He Bonee
0,3 m.

9. PaccTosiHMe mMexay aHKkepaMu NepPBOro YPOBHS B psaax Chcn onpegensieTcs no opmMyrne:

_ B-06
pRH an -1 (6)

10. Bos3BeaeHHOEe COMPOTUBMEHNE aHKEPHOW Kpenn MepBOro YpOBHSA PB.H, kH/M2, onpegensetcs no
cdopmyne:

n

Pz 5

l1l. ONPELENEHWE NAPAMETPOB AHKEPHOW KPEMW BOKOB
rOPHOW BbIPABOTKM

11. HeobxoammocTb KpenneHus 60KoB rOpHOW BbIpaboTKM yCTaHaBMMBAETCA CPaBHEHWEM MPOYHOCTU Yrns
(nopog) B ee 6okax Ha cxaTtue Rcy C BO3MOXHbIM AaBrieHnemM nopog Ha 6oka ropHow BbipaboTku.
Ycnosue yctonumBocTn 60KOB umMeeT BUA;:

R, = kyH , (8)

rae k - koadurumMeHT KoHUeHTpauun gaBneHus AN ropHbiX BblpaboToK, NMPONAEHHBIX B MaccuBe yrns BHE
30Hbl OMOPHOr0 AaBMnEHWUs uUnu npu wupuHe uenvka 6onee 0,1H M, HO He meHee 30 m, k = 1,1 - 1,2. nga
MOHTa)HbIX KaMep, OTAeNEeHHbIX OT BbipaboTaHHOro NPoCcCTpaHcTBa Uuenukom yrins He 6onee 15 m, k - npuHumatoT
paBHbiMm 2,0 - 2,5;

Y - 06BbeMHbI BeC Nopod Kpoenu, npuHumaetcs 0,025, MH/m3.

Mpun cobntoaeHnn ycrnosus B hopmyrne 8 HaCcTOsLLErO NPUNOXEHUs KpenneHus Gokos He TpebyeTcs (B, =

0). B npoTMBHOM cryyae BenuYMHA BO3MOXHOTO paspylieHus BOKOB ropHoi BbipaboTkn (B, ) NpuHUMaeTcs

pasHou 0,6 - 0,8 M € kaKgoW CTOPOHbI.
Ecnn oTHoweHne rnybuHbl MNpoBeAeHUs rOpHOW BbIpaboTknm OT noBepxHocTM H, M K pac4yeTHoMmy

COMPOTUBIIEHMIO MOPOJ, B KpOBMe Ha oaHoocHoe cxatne R , MfMa, ot 25 go 30, To B, paccuuTbiBaeTcs no
dopmyne:

90° -
Bp = htg (T(Pj , (9)

rae h - BblcoTa ropHoit BelpaGoTku, M;
(¢ - yron BHYTPEHHEro TpeHus yrnsi B 6okax ropHoit BelpaboTku, rpag,.

12. Pacuert aHKepoB B Bokax ropH017| BblpaGOTKVI npoBoAnUTCA No BeJIM4nHe OTHOCUTESbHON Hanps>XeHHOCTW.
OnuHa aHKepoB n Heobxoanmoe conpoTueneHne Kpenu onpenenarnTcd no HoMorpamMmmMme pucyHka 1 NPUINoXeHna N

3. InuHa aHkepa cpaBHMBaeTCs C BenuumHol Bp | ysenuuenHon Ha 0,5 M. MpuHumaeTcs Gonblias BenuuuHa.

Pacuer Opyrux napameTpoB U YCTaHOBKa aHKEPOB B Ookax npon3BoaAnNTCA C y4ETOM NPUIOXEHUA N 3.
Konnyectso aHKepoB B Bokax npuHUMaeT B 3aBUCUMMOCTU OT MOLUHOCTU pas3pyLllarolnxca nopon (yrnﬂ) B

Gokax M, u coctaenser 1 aHkep npu M, < 1,0 m, 2 aHkepa npu 1,0< m, <2,5 M 1 3 aHKepa B BepTUKanbHOM

psay npu mp >25m.

IV. OMNMPEOENEHME BbICOTblI CBOOA ECTECTBEHHOIO PABHOBECUA



13. BbicoTa cBoga eCTECTBEHHOIO paBHOBECUKS NMOPOA Haf ropHON BeipaboTKOM onpeaenseTcs no oopmyrne:

h., =K.B,, (10)

cB T p?

rae kCB - KoadbdbuumMeHT cBoaa, onpeaensemblin no Tabnuue N 1 HacTosILLEro NPUNOXeHUs;

Bp - pacyeTHas LUMPUHA TOPHOW BbIPabOTKM, C YY4ETOM BO3MOXHOIO paspyllieHus (omkuma yrns) 6okos,

onpeaensiemasi no dopmyre:
B,=B+28,.(11)
Tabnuua N 1

3HaueHuns KOS(*)C*)VILlVIeHTa cBOAa eCTeCTBEHHOro paBHoBecusa

MpoyHOCTb Nopoa Ha 10 20 30 40 50 60 70 80 90 100 150 | 200
OHOOCHOE CxXaTue
RC,MI‘Ia

B rOpHON 0,68 | 064 | 06 | 056 | 0,52 | 048 | 0,44 | 0,40 | 0,36 | 0,32 | 0,28 | 0,24
BbIpaboTKe,
NporiaeHHON B
k | maccue

B 30He BnusaHng | 0,85 | 08 | 0,75 0,7 | O65| 06 | O55| 0,50 | 0,45 | 0,40 | 0,35 | 0,30
OMOpHOro
AaBlneHund

V. PACHET NAPAMETPOB AHKEPOB I'MYBOKOIO 3ANTOXEHUA

14. Oxvnpgaemoe OaBrneHMe nopos CBoda €CTECTBEHHON0 paBHOBECUSA Ha OAMH MOFOHHbLIA METP FOpPHOM
BbIPaBOTKM CO CTOPOHbI KPOBIM, 3aKpenneHHoi aHkepamu rny6okoro 3amnoxenus P, , onpegenseTcs no

copmyne:

P =

CB

wIlN

B.h,v . (12)

15. PacuyeTHoe ypgenbHOe AaBreHue NOopo4 CBOAA ECTECTBEHHOrO PaBHOBECUS Ha aHKepbl rnybokoro

sanoxeHun P, kH/mM2, onpegensieTca no opmyne:

cBYy ?

P‘H
P, = 3 @

16. Oxwnpgaemoe yoenbHOe OaBlieHne nopon cBoda eCTeCTBEHHOro paBHOBECUA Ha aHKepbl FJ'IY6OKOFO

3anoxenus P kH/M2, onpepensietcs no dopmyne 13 HacTodALWEro nNpUOXeHUs 3a BblMETOM [J0Nu

B.KY ?

BO3BEeEHHOro ConpoTnUBIIEHNA aHKepOoB NepBOro ypoBHA, ¢>opmyna 7 HACTOSLLErO NPUNOXEHUS.

P = 2B"h k udVs 14
B.K.y 3B CB’Y p.B.H C B ’( )

K.H



rne K - KO3(MULMEHT pasrpy3kn aHKepoB rNyBOKOro 3aroXeHusl 3a CYET aHKepOB MNepBOro YpPOBHS,

p.B.H

onpegenaeTca No Bblpa>XeHUto:

IaKT
Ko = - (19)

CB

17. nnHa aHkepa rnybokoro 3anoxeHusa (KaHaTHOro aHkepa) onpegenseTcsa no gopmyne:

I, =h, +1 +1,(16)

rge I - OJMHa 3aKpenrieHna aHkepa rny60|<oro 3alioXeHnA Bbllle KOHTypa CBOAa €eCTeCTBEeHHOIo

3

paBHoBecus, npuHumaeTcsa 0,8 - 1,0 m;
|B - BbICTynatwjasi BHyTpb rOpHOM BbIpaboTKM YacTb aHkepa, npuHumaemas 0, 15 - 0,2 m.

MonyyeHHyto anuHy aHkepa okpyrnsoT 4o 0,5 M B 60MbLUYy0 CTOPOHY.

18. AHkepbl rnyboKOro 3anoXxeHnsa ycTaHaBAMBaOT MEXAY psiAaMn aHKEPOB NEPBOro YPOBHS.

KonnyecTBo aHkepoB rnyboKoro 3anoxeHus B psgy NpUHMMaeTcs B 3aBMCMMOCTM OT LUMPWHBI FTOPHON
BbIpaboTKM B creayollern 3aBUCUMOCTU, HEe MeHee: npu B < 55 M - 2 aHkepoB rnyboKoro 3anoxeHus;

55<B <7 wm - 3 ankepos rny6okoro sanoxenus; [ <B < 9 M - 4 aHkepoB rnyGoOKOro 3anoXeHus;

9<B < 12 m-5- 6 aHkepoB rMy6OKOro 3anoxeHNs.

YcTaHoBKa aHKepOoB ryGOKOro 3anoXxeHusi Npy cpeaHeyCcTOMYMBON HENOCPeACTBEHHOW KPOBIe NpoBOANTCS
Ha paccTosHun He Bonee 20 m OT 3abosi MpoBOAMMON BbIpaboTku. [pyM MOLLHOCTN HEMOCPeaCTBEHHOW KPOBMMW,
NpeBbILIAIOLLEN aKTUBHYIO ONMHY aHKEPOB NEPBOro YPOBHS!, aHKepbl rnyboKoro 3anoXeHuss ycTaHaBnMBarOTCsl Ha
pacctosiHun He 6onee 10 m oT 3abo4.

19. NNOTHOCTb YCTaAHOBKM aHKEPOB rMybOKOro 3anoxeHus I, onpegenseTca no hopmyre:

P

I, = Ny ,(17)

K.a

roe Nma - Hecyulad cnocobHocTb aHKkepa ITIY6OKOFO 3anoxeHus, kH.

20. PaccTosiHne mMexay psaamu akepos rryGokoro 3anoxenuss C, v aHkepos nepsoro yposHsi C
OAMHAKOBO, Tak Kak aHkepa rnyboKoro 3anoXeHyst ycTaHaBNMBaOT MeXAy PAAamu aHKepPOB NEepPBOro YPOBHSI.
Konuuectso aHkepos rnyGokoro sanoxeHus B pagy N, npuHMmaeTcs no nyHkTy 18 HacToswiero

NPUNOXEHWS 1 NpoBepsieTcst No popmyne:

np.B.K = BHB.KCB,K ' (18)

Ecnn paccTtodaHne mexay psagamMmm aHkepoB I'J'Iy6OKOFO 3arioXeHnAaA He yBA3aHO C pacCTOoAHUEM C TO

K.H '’

Benn4ynHa CB'K onpegenaeTca no cbopmyne 18 HacTtoswero NPUNOXeHnAa Nno NPUHATOMY KOJTMYECTBY np' B

B.K
psinax.

21. PaccTosHne Mexay aHkepamu rnyGokoro 3anoxenus B pagax C, . onpenensetca no copmyre:

B.K

B-20
Coas = 7 (19)
N..-1
roe 2,0 - cymMapHoe pacCTosiHME OT KpanHUX aHKePOB ryBGOoKOro 3anoxeHus o 60KOB Kamepbl, M.
22. BosBepeHHoe coOMpoOTUBrIEHWe aHkepoB rnyGokoro 3amnoxenus P, kH/M2, onpepensietcss no
copmyne:



n BKNKa
PBBK = #'(20)
N CB.K B

23. O6uiee conpoTMBEHME aHKEPOB NEPBOrO YPOBHSA M aHKEPOB MNYDOKOro 3anoXeHus onpegensietcs no
cdopmyne:
PcyM = kp.B.HPB.H + R&BAK : (21)

24. BbinosnHsieTcs NpoBepKka HaAeXXHOCTU YCTAHOBIEHHOM aHKEPHOM Kpenu Mo YCroBUSIM:
1) cymmapHoe conpoTtusnenne kpenn P, Gonblue yaensHoro gasnenus nopog csoaa P, ;

2) ans npegoTBpalleHust obpylleHusl CKpenneHHbIX aHkepamu MepBOro YpPOBHA MoOpog, WX yaenbHoe
pasBnenne P, kH/M2, onpenensiemoe no copmyne 22 HacTOSILLEro MNPUIOXEHWS, AOIDKHO OblTb MeHblue

BO3BeEeHHOro conpoTmnBneHna KaHaTHbIX aHKepoB P

B.B.K °

P, =1,y (22)

0.H

rae |, - akTvBHas AnvHa aHKkepoB (NEpPBOro YpOBHS), M.

Mpu HecobnoaeHUY BbiLeHa3BaHHbIX YCNOBMIN HEOOXOAMMO YBEMNUYNTL KONMYECTBO KaHATHbIX aHKepOoB B UX
psaax.

25. Bo Bcex cny4asix npu O4HOYPOBHEBOW MMM ABYXYPOBHEBOMW CXEME KPEenneHUs KPOBMWU LUMPOKUX FOPHbIX
BbIpabOTOK (NUHENHas YacTb) Npu MX WKUpMHe Gonee 9 M Mo BEePXHAKAMU aHKEPHOM Kpenu nepBoro YpOBHS
crnepyeT yCcTaHaBnuBaTb CTONKM yCUneHus B oauH psaa. [Npwu BeicoTe BoipaboTku 6onee 3,5 M fonyckaeTcs KpenuTb
no [ABYXYpOBHEBOW cCxeMe 6e3 cToek ycuneHuss c obssaTtenbHbiM pacrnonoXeHWeM AaT4yMKOB KOHTPOMs
AedopMaLMOHHOr0 COCTOSIHWSA NOpOo4 KPOBnu (penepbl ryOuHHbIE C KOHTPONEM He MeHee Tpex YpOBHel) yepes
35-40m.

V1. KPEMMEHVE MOHTAXHOWN KAMEPbI NMYTEM CO3[JAHA HECYLLEIO CIOA
JOCTATOYHOW MOLWHOCTN

26. KpenneHue KpoBnM KaMepbl OCYLLECTBISAETCA aHKepaMu aMnynbHOro, aMnyrnbHO-HarHeTaTeNbLHOro nnm
HarHeTaTeNbHOro MCMOSIHEHUS B OAMH YPOBEHb B KOMOWHAUUM C HeobXxoouMMbiMM MoOAXBaTaMuM U 3aTSHKKaAMMU.
O6nacTb NpUMEHEHUS PacnpPOCTPaAHSETCA Ha MOHTaXHble Kamepbl NOPOAbl KPOBMW, KOTOPbLIX OTHocATCA K | u I
TMnam no obGpyLlaemMocTu, NMpu YCNOBUM 3anoOSfTHEHUS LIMYPOB (CKBAXMH) CKPEMMSLUM pPacTBOPOM MO BCEN
ONVHe.

27. InvHa aHKepoB B AaHHOM crny4yae onpefensieTcsa no opmMyne:

lL=m_+1,(23)

raoe M, . - MOLWHOCTb HECYLLETO Cros, M;
|e - BbICTynawLjada 4acTb aHKkepa, M.

28. MolHOCTb Hecyulero cnos M. . paccunTbiBaeTcs no hopmyne:

roe A - KO3 PULMEHT KOHLEHTPALUN HaNpsSXKeHU B MaccuBe Npu NpoBeeHUN MOHTaXXHOW Kamepbl, A=

25-2,7,
ky - KO3hPULUMEHT YNPOYHEHUSA Nopos 3a cyeT aHkepoBaHus. pu yCTaHOBKE aHKEPHOW Kpenu HopmarnbHO

K HannacToBaHWIO NPMW NMOMHOM 3aMoSIHEHUM LWNypa CKPEennALWmMM pacTBOpOM ky =1,5-2,0;

kn - KO3(PPULMEHT NPUrPY3KU HUXKHEFO CNOSA KPOBNN, kn =2,5-3,0.



29. YpenbHas Harpyska Ha aHKepHyto kpenb, KH/M2, paccunteiBaeTcs no hopmyre:

P = mHAC k3 4 (25)

aKy

rae K, - koadbcpuument 3anaca, K, =1,2-1,7.
30. KonuuecTBo aHkepoB B psigy, HeobxoaMmoe AOns CO3[4aHWs HECYLLero Crosi, pacCuHMTLIBAETCA MO
cdopmyne:

BC

a.K

n:#' 26
N (26)

a

roe CK - NPUHATOE NO YyCNoBUAM obecneyeHust YCTOIZ‘-IVIBOCTVI KPOBJ1M paCCTOoAHME MeXAy pAaaamMn aHKepoBs,

N, - Hecyllas crnocoGHOCTb aHkepa, kH.

31. Tpebyemoe paccTosiHMe Mexay aHkepamu B psgax onpegensietca no ¢opmyne 6 HacTosdLlero
NPUNoOXeHu4.

Mpunoxexne N 6

k ®PegeparnbHbIM HOPMaMm 1 nNpasBunamM

B 061acTu NpoMbILLNEHHON 6e30MacHOCTM
"MHCTPYKUMSA NO pac4eTy U NMPUMEHEHMIO
aHKEePHOW Kpenu Ha yronbHbIX waxTax"”,
yTBEPXAEHHbIM Nprkasom deaepanbHoOm
cnyX6bl N0 3KONOrMYECKOMY,
TEXHOMOrM4YeCcKoMy 1 aTOMHOMY HaA30py
oT 17 pekabps 2013 r. N 610

PACYET AHKEPHOW KPEMW OEMOHTAXHbIX KAMEP

Cnocobbl COOPY>XEHNA 4EMOHTaXXHOW Kamepbl:

1) bopmupoBaHMe KaMmepbl U3 O4YUCTHOTO 3ab0s;

2) 3abnaroBpemMeHHas nNpoxodka kamepbl U BBedeHME B Hee MexaHW3MpOBaHHOro Kommnrekca (pacyet
napamMeTpoB aHKepHOW Kpenu npegBaputesibHo NPOMAEHHOW [OEMOHTaXHOW KaMepbl BbIMOMHAETCA NOo
pesynbTatamMm NpOBeAEHUs Hay4yHO-UccnegoBaTenbcknx paboTt ¢ nocneayowmmM KOHCYNbTauMOHHO-METOANYECKUM
CONpPOBOXAEHMEM NacnopToB KpenneHus).

1. ©OPMUPOBAHWE JEMOHTAXXHOW KAMEPbI M3 O4YACTHOIO 3ABOS

1. Pac4yeT napameTpoOB aHKEPOB MEPBOr0 YPOBHSA B 30HE "3aBOAKM" KOMMIIEKCA BbIMOMHAETCA MO METOAUKE
pasgena Il n oopmynam 1 - 3 npunoxeHusa N 5.

2. PacyeT napameTpoB aHKEpOB MEpPBOr0 YPOBHS B AEMOHTaXXHOW [OPOXKE BbIMOMHAETCA MO METOAMKe
pasgena Il v dpopmynam 1 - 7 npunoxerHuns N 5. Harpyska Ha aHkepbl Npu 3TOM ornpefensieTcs BeCOM Mnopoa
HenocpeaCcTBEHHOM KPOBIM C Y4ETOM MPUIPY3KKU OT BhILLENeXalumx nopogd. lNMpu onpegeneHun pacctositHusa mexagy

psinamu aHkepos nepsoro ypoHst C . no copmyne 4 npunoxennss N 5 3a 3HaYeHVe LUIMPUHBI AEMOHTaXHOM

OOPOXKN Blb NMPUHNMAETCA PaCCTOAHMNE OT Kpad XXEeCTKOro nepeKkpbitna cekunmn o OoKka 0eMOHTa)KHOW KamMepbl.

3. Harpy3|<a Ha Kpenb obounx ypOBHeIZ onpegenaeTtcda BeCcOM nopoa B npegenax cBoga eCrteCTBeHHOro
paBHOBECHUA. PacueTHas LnpunHa OEMOHTaXXHON OOPOXKK onpeaendaeTca no cbopmyne:

B, =B, +tR (1)



roe RL - paanyc 30HbI NpeneribHoOro CoOCToAHMA nopond, napamMmeTpbl KOTOPOro npuBeaeHbl B Tabnuue N 1
HaCTOdALlEero npunoxXeHnad, M.

Tabnuua N 1

Pa3mep 30HbI NpeaensHOro coCTosHUA yrns B BOKy
OEeMOHTaXHOW Kamepbl

Mnowagb my6uHa Yron BHyTPEHHEro TpeHus yrng, @ rpagycbl
ceyeHus pabot, H, m
BbIpaboTky, S, 30 35 40
M2
ConpoTuBneHune yrns cxaTuto, RC , MlMNa
10 15 20 10 15 20 10 15 20
100 2,4 2,2 2,0 2,4 2,2 2,1 2,4 2,2 2,0
200 3,0 2,7 2,4 2,9 2,6 2,4 2,8 2,5 2,4
12 300 30 | 30 | 28 | 30 | 29 | 27 | 30 | 28 | 26
400 ~ 600 R
Ha Bcex nosuuusix pasmep 30Hbl - npuHMMaeTcs 3,0 m
100 2,8 2,5 2,4 2,8 2,5 2,4 2,7 2,5 2,4
16 200 3,0 3,0 2,8 3,0 3,0 2,8 3,0 2,9 2,7
300 ~ 600
R'— =3,0
100 3,0 2,8 2,6 3,0 2,8 2,7 3,0 2,8 2,7
20 .
200 = 600
R =3,0

4. BbicoTa nopop cBofa eCTeCTBEHHOIO paBHOBECUS Ha rOpHO BbipaboTkoi onpeaensieTcs no dopmyne:

h., =Ka.B,. ()
roe kCB - K03athMLMEHT CBOAA ECTECTBEHHOIO paBHOBeCUS, onpeaensaemMbii no Tabnuue N 1 npunoxeHma N

5.
5. Oxngaemoe gasneHue nopoa ceoga eCcTteCTtBeHHOro paBsHosecud Ha oaunH NMOrOHHbIN MeTp OEMOHTaXXHON

AOPOXKKN CO CTOPOHBI KpOBNW P, 3aKpenneHHo aHKepHOW Kpenbto, onpeaensieTcs no popmyne:

P =

Ci

(B+1,, +R)h,y, (@3

wlN

roe Y - o6beMHbI Bec nopoa kposnu, kH/m3.



3.
Puc. 1. KpenneHne gemoHTaxHOW kamepbl nNpu ee (popmMupoBaHMM M3 OYMUCTHOTO 3abos. | - yyacTok 3aBogku
KOMMNnekca B AEMOHTaxHylo kamepy; |l - gemoHTaxHas gopoxka; 1 - aHKepbl NMepBOro ypoBHS; 2 - KaHaTHble

aHKepbl; 3 - aHKepbl B OoKax; 4 - psifi CTOEK YCUINEHNS

6. PacuyeTHoe yaenbHOe OaBrieHVe Mopoa CBOda €CTECTBEHHOro paBHOBecus Ha kpenb P kH/m2,

CB.Y ?

onpegenseTtcs no opmyne:

P
P === (@4
CB.y B(b ()

7. OnuHa KaHaTHbIX aHKepoB (aHkepoB rry6okoro 3anoxewus)) | ., ycraHaBnuBaembix B KpOBIIiO

.a
OEMOHTaXHOW OPOXKU, onpeaenseTcs no gopmyne 16 npunoxerms N 5.
8. YgenbHoe BO3Be[EeHHOEe COMPOTUBIIEHWE KPEMNWU NMEpBOro YpoBHS, Mpuxoduieecd Ha 1 M2 KpoBnv npu

haKTU4eCKoW LUMPUHE FOPHOM BbipaboTku BElJ , onpegensieMon no opmMyne 1 HaCTOALLEro NPUITOXKEHWS, PaBHO:

n nNa
PBH = p—’ (5)
" BdJCKH

roe N, - KONMYEeCTBO aHKepoB B psaay;

N, - Hecyllas cnocoGHOCTb aHkepa NepBOro YpoBHs, kH;

CKAH - paccTosiHne Mexay psgamMu aHKepoB NepBOro YpoBHS, onpegensemMoe no nyHkram 7 npunoxeHun N 4
nN5 M.

9. PacyeTHOoe ygenbHOe COMPOTMBIIEHWE KaHaTHbIX aHKepoB (aHKepoB rnyboKoro 3anoxeHus) PK'B.y
paccuynTbiBaeTcs no hopmyre:

P =P -k _P.__ (6

K.B.Y CBY p-B.H" BHY !



roe K - KO3(h(PMLMEHT pasrpy3kmM KaHaTHbIX aHKEPOB (aHKepoB rMyBOKOro 3anoxeHus), onpeaensieMbin

p.B.H
no coopmyne 15 npunoxexHmsa N 5.
10. HeoGxogumasi NIOTHOCTb YCTaHOBKM KaHaTHbIX aHKepoB (aHKepoB rnybokoro 3anoxeHus) - I

B.K

onpegensieTcs no opmyre:

P,
I, =—=>.(7

KonmyecTBO KaHaTHbIX aHKEPOB (aHKEPOB rMybokoro 3anoxeHus) B pagy N, .. nNpuHuMaertca no nyHkty 18
npunoxexHns N 5 n npoeepsieTcs no opmyne:

np.B.K = Bd)HB.KCB.k . (8)

PacctosHne wmexagy KaHaTHbIMWM aHkepamn (aHkepamu rnybokoro 3anoxeHus) B psaax Cp'”
paccymTbiBaeTca no hopmyne:

_B,-20

C .
np.B.K - 1

p-B.K

©)

BosBeaeHHoOe CONpoTMBNEHNE KaHaTHbIX aHkepoB (aHkepoB rnybokoro 3anoxerHus) P,
dopmyne:

onpependaeTca no

K

n BKNKa
PBBK = _BBK xa (10)
B CB.KBdJ

11. lNpoBepka HagEeXHOCTM YCTAaHOBMEHHON aHKEPHOWN KPenn B KPOBS1e BbIMOSHAETCS NO YCIIOBUAM NyHKTa 24
npunoxexns N 5.

CymmapHOe BO3BeAEeHHOe COMpPOTUBIEHWE aHKEPOB [MyOOKOro 3anoXeHWst (KaHaTHbIX aHKepoB) W Aons
COMNPOTUBMEHUSA aHKEPOB MEPBOr0 YpPOBHS [AOMKHO ObiTb OGonblle YyAenbHOro AaBneHus nopoa csoda
€CTEeCTBEHHOro paBHOBECUS:

Ptk P >P,  (11)

B.B.K p.6.H" 6.H.Y

YpoenbHoe OaBreHve nopof, CKpPemnmneHHbIX aHKepamy MepBOro ypoBHS, onpegensiemoe no dopmyne 22
npunoxexns N 5, 0OMKHO ObITb MEHbLLE BO3BEAEHHOIO CONPOTUBIEHUS KAHATHBIX aHKEPOB:

PO.H < PBAB.K ) (12)

12. npl/l COOpYyXeHnn OEMOHTaXKHON Kamepbl KpenneHune ee boka npoBOAUTCA TOJIbKO CO CTOPOHbI YroJfibHOro
MaccuBa npu nposegeHnn nocnegHero umkna OEMOHTaXXHON AOPOXKK cregom 3a KOMOanHOM.
OnuHa aHKepoB, yCTaHaB/IMBaeMbIX B 60Ky, onpepgendeTcd no cbopmyne:

I
wilrN

R+, +1,,(13)

rae R, - papuyc 3oHbl NpefenbHOro cocTosiHUS MOPOA, NapameTpbl KOTOporo npusefeHsl B Tabnuue N 1
HaCTOSILLEro MPUIOXEHUS, M;
|3 - BENIMYKMHA 3aKpensieHns aHkepa, npuHumMaroTcs He meHee 0,5 wm;

| - BbICTynalowas yacTb aHkepa, M.

B



PaccTtosHus mexagy psgamu aHKepoB, YCTaHaBnuBaeMbix B Gokax M KpoBre, MPUHUMAETCs paBHbIMM.
AHKepbl YyCTaHaBMMBAOTCA C NoAgxBaTamu 1 3aTsKkon. KonnyectBo aHKepoB B psgy NPYHMMAaETCs B COOTBETCTBUM
C NyHKTOM 12 npunoxeHusa N 5.

Mpunoxexne N 7

kK PegepanbHbIM HOpMaMm ¥ NpaBuam

B ob6niacTv npombilneHHon 6e30nacHoOCTm
"MIHCTPYKUMA MO pacyeTy U NPUMEHEHUIO
aHKepHOW Kpenu Ha YronbHbIX WwaxTtax",
yTBEPXXAEHHBIM Npukasom defepanbHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMOrM4eCcKoMy 1 aTOMHOMY HaA30py
oT 17 pekabps 2013 r. N 610

KPEMNEHWE
noAroTOBUTESIbHbIX BEIPABOTOK, MPOUAEHHbLIX MO HMXXHEMY CIOHO
MOLLHBLIX NMIACTOB

[. OBLUME MONOXEHWUA

1. Tpu cnoeson paspaboTke MOLUHbIX MOMOrMX MMAacToB M nocnegoBaTenbHoM oTpaboTke croeB B
HMCXOOdALWEM nopsdke Ha LaxTtax MPUMEHSIOTCA TPU OCHOBHbIE CXEMbl PAaCrOSOXEHUs CroeBblX FOPHbIX
BbIpabOTOK B TOMLUE nracta: nog uenukamu yrnd, nop BblpaboOTaHHbIM MPOCTPAHCTBOM U oAHa nop apyron. B
Hambonee OnNaronpuATHLIX YCMOBUSIX HAaxXOOATCHA T[OpPHble BbIPAbOTKM HWXHEro Cros, pacnofioXeHHble
HenocpeaCcTBEHHO No4 ropHbIMU BbIpaboTKaMy BEPXHETO Cros.

2. HapgexHocCTb noggepxaHus ropHbIX BbIpabOTOK B HVMXXHEM Crioe 3aBMCUT OT MOLLHOCTU MEXCIOoeBOW
YronbHOWM Naykun, OCTaBnNAeMon MeXAy LUTPEeKaMy BEPXHErO Y HUXXHETO Cros, NPOYHOCTU U TPELUMHOBATOCTH YIis.

3. KpenneHune croeBbIX ropHbIX BbIpabOTOK, NPOMAEHHbLIX MO HKHUM CMOSIM MOLUHbBIX MacToB, aHKEPHON

KPenbio BO3MOXHO, €CMIN pacdeTHasi MPOYHOCTb Ha CKaTie YromnbHON Maduku B kposne BeipaBotkn R, > 6,0

Ml a v BbINOMNHAETCS COOTHOLLUEHMUE:

i > 0,8
B - ’1(1)

roe hy - MOLLIHOCTb YrOfbHOW Nayku, M;
B - WmpvHa ropHoii BbIpaboTku, M.

Il. PACHET MAPAMETPOB AHKEPHOW KPEIMU B BbIPABOTKAX,
PACMNONOXEHHBLIX MO HMXKHEMY CIIOO

4. Conpotvenenue P, n anvHa aHkepHoi kpenu || Ans cxembl pacnonoxeHusi CrioeBbiX ropHbIX BbIPaGOTOK

ofHa noA ApYron onpegenstoTcs Mo HOMOrpamMme, NpeacTaBfeHHOW Ha PUCYHKE 1 HACTOALEro NPUIOXEHUs, C
y4eTOM NMPOYHOCTU MEXCMOEBOW YrofibHOM MNavyku Ha CxXaTue 1 LUMPUHbBI TOPHON BbIpaboTKW.
5. Heobxogumoe konnyecTBo aHKepOB B psAAdy onpegenseTtcsa no popmyne:

_ P,BC,
TN @

a

rae C_ - NpuHSATOE pacCTosiHUE Mexay PsiAaMu aHKepoB, M;

N, - Hecywlas cnocoGHOCTb aHkepa, kH.

6. PaccTtosiHue mexay aHkepamu B psay BeluncnsieTcs no dopmyne 6 npunoxeHus N 5.



7. OnpegeneHve napaMeTpoB aHKEPHOW KpPenu ropHbIX BbIpaboToK, MPONAEHHbIX MO MOYBE MOLLHOMO nnacrta
npu cucteme pa3paboTkM C BbIMYCKOM MOAKPOBENbHOW TOMLWM, OCYLLIECTBNSETCA aHarormyHo nyHktam 4 - 6
HaCTOSLLEro MPUIOXEHUS.

8. KpenneHne MOHTaXHON KaMepbl aHKEPHOW Kpenbk MO HWXKHEMY CIOK [OMyckaeTcs TOMbKO npu
pacnonoxeHnn ee B MacCUBE Yrfisi OTHOCUTENbHO MOHTaXHOW Kamepbl BepxHero cros. B atom cnyvae

Heo6XxoaMMo onpeaenuTb 30HY MakCUMyMa OMOPHOro laxon maBneHus ot KpaeBOWM 4acTW MaccuBa MOHTaXHOW
Kamepbl BEPXHEro Crosl U MOHTaXKHYIO KaMepy HWKHEro crosi pacronaraTtb 3a npeaenammy 3ToN 30Hbl, PUCYHOK 2
HacTOSILLEro npunoxeHns. PasMmepbl 30HbI ONpPedensloTca C y4eToM pernakcauuMu HanpsbkeHWn 1M 3aBUCAT OT
MPOYHOCTM YIMs, MOLLHOCTM BbIHUMAEMOro BEPXHEro Crnos U rmy6uHbl paboT. MOHTaXHY0 KaMepy HIDKHEro crnos

HeobxoouMO pacnonaraTtbe Ha PacCTOSHUA 2l on , onpeaenseMoM Mo PUCYHKY 2 HAaCTOSILLErO NPUITOXEHUS.

9. PacuyeT napamMeTpoB aHKEPHOW Kpenu B MOHTAXKHOW KaMepe HWXKHEero criod HeobxoguMmo BeCTU Mo
OBYXYPOBHEBOW CXEMe.

10. PacyeT napameTpoB aHKEPHOW Kpenu B MOHTaXXHOW KaMepe npu oTpaboTke MOLLHOroO niacrta CUCTEMOW
C BbIMYCKOM MOAKPOBESIbHOW TOMLWM BECTU MO OBYXYPOBHEBOW CXeme, Npu 3TOM MapaMeTpbl aHKEpPOB MEPBOro
YPOBHS ONpeaensioT B COOTBETCTBUM C MyHKTaMM 4 - 6 HACTOSILLLEro NPUITOXEHUS!, NapameTpbl aHKepoB rMybokoro
3aroXeHusl - B COOTBETCTBUM C npunoxeHnem N 5, onvHa kaHaTHbIX aHKepoB NpuHUMaeTcs Ha 1,0 - 1,2 m 6onblue
MOLLIHOCTW YrONbHOM Nayku.
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Puc. 1. Homorpamma ansa onpegeneHnss napaMeTpoB aHKEPHOW Kpenu B FOpHbIX BbipaboTkax, MPoOMAEHHbIX Mo
HWXHeMy crioto. P, - conpoTvBneHne aHkepHoii kpenu, kH/M2; R, - pacueTHoe compoTuBReHWe KPOBMM CxXaTwio,

a

MMa; B - wupuHa ropHon BbIpaboTkK, M
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Puc. 2. Homorpamma ans onpegeneHns 30Hbl Makcumyma OMOpHOro AdaBfeHusi OT KpaeBOW 4YacTu maccusa
KaMepbl BEPXHEro Crnos

MpunoxexHne N 8

kK PegepanbHbIM HOPMaM ¥ NpasBunam

B 00nacTu NpoMbILLNEHHO 6e30nacHOCTU
"MIHCTpYyKUMS NO pacyeTy 1 MPUMEHEHUIO
aHKepHOW Kpernu Ha YroribHbIX waxrax”,
yTBEPXAEHHbIM Npukasom deaepanbHoOm
cnyX6bl MO 3KONOrMYECKOMY,
TEXHONOrM4YeckoMy U aTOMHOMY Haa3opy
oT 17 pekabps 2013 r. N 610

PACYET
MAPAMETPOB AHKEPHOW KPEMW CMAPEHHbIX BbIPABOTOK, OXPAHAEMbIX
"KECTKUMWN" U "NOOATINBLIMN" LENTMKAMK

1. PacyeT napameTpoB aHKEpHOW Kpenu B FOpHbIX BblpaboTKax, OXpaHAeMblX "KeCTKMMW" uenukamm -
uenvkamu mexgy CrnapeHHbIMW TFOpHbIMU BbipaboTkamu, Aedopmauum KOTOPbIX HE3HayuTenbHbl, W TOPHbIE
BbIpabOTKM He OKa3blBAKOT BNMAHWUS APYr Ha Apyra, NPOBOAMTCS B COOTBETCTBMU C npunoxeHvem N 3.

2. MMpun noaroToBke BblIEMOYHbIX CTONBOB CnapeHHbIMU ropHbIMU BbipaboTkamun BCe MHOroobpasne cnocotos
N NPUEMOB WX PaCMONIOXKEHWS, MpPOBEAEHUs U KpenneHus BbipabOTOK CBOAUTCA K TPEM OCHOBHbIM CXemam
NMOArOTOBKM BbIEMOYHbLIX Y4aCTKOB!

nepeas cxema - MpOBEAEHUs OOMHOYHbIX W CNAapeHHbIX FOPHbIX BbIPAbOTOK NPU  OKOHTYpPUBaHWUM
NoAroTaBfMBaAEMOro BbIEMOYHOrO y4acTka B 30He, rge O4YWUCTHble paboTbl paHee He MpPoBOAWMMUCH (PUCYHOK 1
HaCTOSILLEro MPUNOXeEHUS);

BTOpas cxema - NpoBeAeHNs CMapeHHbIX FOPHbIX BbIpaboToK B 30HE (PUCYHOK 2 HAcCTOSILLLEro NPUNOXEHUS) 1
Brepeau 30Hbl BUSIHUS OYMCTHbBIX paboT (PUCYHOK 3 HACTOSALWLErO NPUMNOXEHUS);

TpeTbs Cxema - MPOBEAEHUS OAMHOYHOW TFOPHOW BbIPabOTKM B 30HE OMOPHOrO AaBlEHMWs, BbI3BAHHOIO
0TpaboTKOM CMEXHOW NaBbl (PUCYHOK 4 HACTOSALLEro NPUIOXKEHNS).



3. XapakTepHoi O0COBEHHOCTBbIO MEPBOM CXEMbl (PUCYHOK 1 HACTOSLEro NpUIIoXeHus) siBNSieTca TO, YTO
ropHble BblpaboTku MPOBOAATCS BHE 30HbI BIIMSHMSA OYUCTHBIX paboT. BmecTe ¢ Tem, 0AHOBpEMEHHOEe NpoBedeHne
ropHbix BblpaboTtok A n B npu onpegeneHHOM pacCcTosHUM Mexay ux 3abosMu NpUMBEAET K HaroXeHWUto
BO3HMKAOLLNX B NEpUoa X NpoBeaeH st 30H MOBbLILLEHHOrO ropHOro gasneHus. [na 6esonacHocTy BeaeHns paboT
Heo6XxoaMMOo NOCTOSAHHO ob6ecneynBaTb onepexeHne 3abosa A oTHocuTenbHO 3aboda b He meHee:

|, > 3(B +B,+1,), @)

3

rae B, , B, - wupuHa ropHbix BopaboTok, M;

|, - wvpuHa uenvka, m.

NEePEMBIIKH

Puc. 1. Cxema npoeeaeHnAa cnapeHHbIX BblpaGOTOK npn OKOHTYypMBaHMN HOBOIO0 BblEMOYHOIO ctonba: I06 -

onepexeHune 3a60si OTCTalOLLEN rOPHON BbIPABOTKN OT COOMKM CnapeHHbIX ropHbIX BeipaboTok; | - onepexenue

3

nepenoBoro 32605 OTHOCUTENBHO OTCTAlOLLEro

4. AHanormyHoe nonoxeHuve 30H MOBbILEHHOrO FOPHOTO AaBfeHMs BO3HMKAeT NpuM OAHOBPEMEHHOM
npoBeaeHun 3abost b n cbonkm C. HanoxeHune 30H He npomsongeT, ecnu cboriky C NpoBoANTbL C ONPeAereHHbIM

oTcTaBaHuem oT 3abos b. BennuuHa onepexeHund Ic6 pernaMmeHTnpyeTca cnegyrowmm COOTHOLWLEeHUEM:
l; > 15(B, +B,+1,).()

lMpoxoaka cb6oek OTHOCUTENBbHO OCEN FOPHbIX BbIPAGOTOK OCYLLECTBMASIETCS KakK nog NpsMbiM, Tak M Mog
oCTpbIM yrnamu. [pu Npoxogke crnapeHHbIX ropHbIX BbipaboTok ogHUM KombanHom cOoriku criegyeT pacnonaratb
nog ocTpbiM yrnom 50 - 60°.

BTopasi cxema (pUCYHOK 2 HaCTOSILLEro MPUIOXeHUs) OTMYaeTcs OT PacCMOTPEHHOW (MepBOWr) Tem, 4TO
CrapeHHbIe TopHbIe BbIPabOTKM NPOBOAATCS B 30HE BMMSIHUS OYMCTHBIX paboT.



% I'PaHH1A 30HbI BITHAHHA
E5M ouncrsnd paboT Briepeny asbl

HepeMBIYKH

Puc. 2. Cxema npoBeaeHnAa cnapeHHbIX TOpHbIX Bblpa6OTOK B 30HE BJINAHNA OYUCTHbIX pa60T Bnepeau nasbl: IOAp -

LUIMPUHA 30HbI BIUSHUA OYUCTHBIX paboT; | - onepexenne 3abos NpoxoauMMoi COOMKM OTHOCUTENbHO MUHUM

c.J1

naBbl

B atom cnyyae B kayecTBe KpUTEPWUS WHTEHCUBHOCTU TOPHOTO AABMEHUS MCMOMb3yeTcs pacyeTHoe
CMeLLEeHNEe KPOBNY C aHKEPHOW KPenblo, onpeaensieMoe U3 BblpaXeHUs:

Ua = O’Skapr! (3)

roe ka - KOS(*)d)I/ILI,VIeHT, yLIMTbIBa}OLLI,VIﬂ CTeneHb CBA3blBaHNUA WU YNPOYHEHUA nopon npu pasfinyHbIX

KOHCTPYKUMAX K cnocobax 3akpenneHusi, npuvHUMaeMbln paBHbIM 1 AN 3aMKOBbIX  KIMHOPACMOPHbLIX U
cTanenonMMepHbIX aHkepoB Npu anvHe 3akpennexnus go 0,5 m; 0,85 - npu anvHe 3akpennexusa 1,0 m; 0,75 - npwu
3aKpenneHnun No Bcew AnvHe wwnypa (CKBaXKUHbI);

UKp - CMeLlleHnA nopoa Ha conpsaXeHnAax B 30He BITUAHUA OYUCTHbIX pa60T, onpeaendaemMbie No cbopmynaM

4 - 6 HaCTOALLEro NPUOXKEHNS:
1) cmeLLeHMe Nopopa KPOBIM B BEHTUMNSLMOHHON rOpHON BblpaboTke, OXpaHAeMOon Lenmkamy WupuHom (2,5 -
3,0)m v norawiaemon 3a cneayoLwUm O4UCTHBIM 3aboem, onpeaenseTcs no opmyne:

Ul(p = Uo + (2U1kl< + O’Osmktl)kKPkS , (4)

2) cmeLLeHne KPOoBMM B KOHBEMEPHOW rOpHOM BbipaboTke, OXpaHAEeMOoMn Lenukamu wmnpuHon (2,5 - 3,0)m u
norallaemon 3a O4MCTHbIM 3aboem, onpegensieTcs no opmyne:

U, =U, +1L1UkKk K (5)

K Kp 'S !

3) cmeLLeHne KPoBnM B KOHBENEPHOW FOPHOW BblIpaboTKe, OXpaHSEMON uenukamu wmpuHon (2,5 - 3,0)m u
BPEMEHHO COXpaHsIeMON 3a OYMCTHBIM 3aboem AN TPaHCMOPTMPOBaHUSA Yris, onpedensieTca no opmyne:



U, =U, +13Ukk.k,.(6)

1"k “kp' 'S
B npuBeneHHbIx hopmynax 4 - 6 HacTosILLEro NpUnoXeHs BennymHa U0 onpeaenseTcs U3 BblpaXKeHUS:
Uo = kakOkkaktUT . (7)

PacwundpoBka n onpefeneHne Bxoaswmx B opmynbl 4 - 6 HacTOALWEro nNpUoXeHUs nokasatenen
npusogutcs B nyHktax 11 - 13 npunoxenns N 15.

5. Cxema pucyHka 3 HacTOsLLEro NPUIOXEHUs OTpakaeT MNpoBedEeHMEe CMapeHHbIX TOpPHbIX BbipaboToOK
Brepeamn 30Hbl BNUSHMA OYUCTHbIX paboT. Cxema npumeHsaeTcs, korga 3abor NpoBOAMMON NOArOTOBUTENBHOM
ropHON BbIpabOTKN 3HAYUTENBHO OnepeXxaeT NIMHMUIO OYMCTHOro 3abos.

FPAFNIA 30HE] RIVAHIES
i coIcTHEX]paboT BrepersI IaBhI

[

Puc. 3. Cxema npoBedeHUsi cnapeHHbIX FOpHbIX BblpaboOTOK Brepeau 30Hbl BIMSIHUS OYMCTHBIX paboT. |D‘p -

LUNPUHA 30HbIl BITMAHNA OYUCTHbIX pa60T

B stom cnyyae 3abou npoBOAUMBIX FOPHbBIX BbIPabOTOK B NEpUOA MX MPOXOOKM HE MoABEPKEHbl BINSHUIO
MOBbLILIEHHOrO FOPHOrO AABMEHWs, BbI3BAHHOIO BEAEHUMEM OYUCTHbIX pPaboT, NO3TOMY BENUYMHBbI ONEPEXEHUS
nepegosoro 3abos B oTHocuTenbHo oTcTalowero 3abos A u oTctawowero A oTHocutenbHo cbonkn C
NMPUHUMAIOTCA TaKUMM XKe, KaK U AN NepBON CXeMb.

BenununHbl cmelLeHnss KpoBMM B KOHBEWEPHOW rOpHOW BbipaboTke A B 30HE BMMSHWS OYUCTHBIX pabor,
Heobxoaumble Ans pa3paboTky nacnopTa KpenneHus Ha COMpsXXeHUN NnaBbl C rOPHOWN BbIpaboTKoOM, onpeaensTes
aHarnorm4yHo cxeme 2 pUCyHKa 2 HacCTOSLLErO NPUMOXEHUS.

6. Ha pucyHke 4 HacTosLwero npunoXeHuns nokasaH cnoco® npoBedeHWss OQMHOYHONM FOpPHOW BblpaboTku B
30HE OCTaTOYHOro OMOPHOro AaBneHWsl, Bbi3BaHHOrO OTpaboTkow cmexHow naebl. CocegHsAs naeBa oTpaboTaHa.
BbipaboTka A NpoxoanTCs Kak OAMHOYHAs Ha He3Ha4YMTenbHOM yaaneHun ot otpaboTaHHoro crtonba.



Puc. 4. Cxema npoBegeHns 04UHOYHON TOPHOM BbIpabOoTKM B 30HE OCTAaTOYHOrO OMOPHOro AaBMEHMS, BbI3BaHHOIO
0TpaboTKOM CMEXHOW NaBbl

PaccmaTtprBaembiin criyyam OTHOCUTCA K BapuaHTy OXpaHbl BEHTUMSLMOHHOW FrOPHOW BbIPpaboTKM LENNKOM
yrns |LI LUMPUHON He MeHee 15 M. PacyeT napamMeTpoB Kpenu Ans BbIEMOYHbIX FOPHbIX BbIpaboTOK NPON3BOAMTL B

cooTBeTCcTBMU C pasgenom VI npunoxermsa N 2.

KonnyecTtBo aHkepoB B 60okax NpuHMMaTb B COOTBETCTBUM C NMYHKTOM 12 npunoxeHns N 5.

AHkepbl B Bokax pacnonaratb Tak, 4ToBbl OHM nepecekann Haubonee cnabble cnou yrns v nopog ¢
OTKITOHEHMEM OT HannactoBaHusa Ha 15 - 30°. PaccTtosiHue OT BEpXHEro psiaa aHKepoB 4O KpoBnu He 6onee 0,5 M.
B 6okax gonyckaeTcs BO3BeAeHNe aHKEPHOW Kpenu ¢ OTCTaBaHMeM OT MPOXOoAYeckoro 3abosi cornacHo NyHKTy 124
Mb 05-618-03.

7. TlapameTpbl aHkepHOW Kpenu B OOKax COMNPSKEHUA OnNpedenstoTcss no HoMorpamme pucyHka 1
npunoxexns N 3.

Mpunoxexne N 9

k ®egepanbHbiM HOpMaM 1 NpaBunam

B 0OnacTu NpoMeILNeHHOM 6e30nacHoCTm
"MIHCTpyKUMS NO pacyeTy Y NPUMEHEHUIO
aHKepHOW Kpenu Ha yrorbHbIX WwaxTax",
YyTBEPXAEHHBIM Npukasom defepansHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMOrM4eckoMy 1 aTOMHOMY Haa30py
oT 17 gexkabpsa 2013 r. N 610

PACYET
MAPAMETPOB AHKEPHOW KPEMW TOPHbLIX BbIPABOTOK HA MMNACTAX,
CKNOHHBIX K TOPHbIM YOAPAM 1 BHES3AINHBLIM BbIBPOCAM YA (MOPOL)
N TA3A

[. OBLWME MONOXXEHNA



1. NpoBegeHHbIE MCCNEedOoBaHMSA MOKa3anu, YTO MPUMEHEHUE aHKEPHOW Kpenmu Ha nfactax, CKMOHHbIX K
rOpHbBIM yaapaMm 1 BHe3anHbIM BblOpocam yrns (nopogpl) U rasa, He NMPUBOAMT K YBENMYEHWIO YOapOOnacHOCTU U
BbIOPOCOONACHOCTM NPU MNPOBEAEHUN FOPHbIX BbIpabOTOK M AanbHEenWen ux aKcnnyatauuu. Takum obpasom,
CHMMaEeTCsl orpaHMyeHne Ha 3anpeT MNpPUMEHEHUS aHKEPHOW Kpenwu B FOpHbIX BblpaboTkax, MPOBOAUMBIX MO
nnacrtam, CKIMOHHbIM K FOpHbIM yAapaM 1 BHe3anHbiM Bbibpocam yrnsa (mopoa) u rasa, co CPoKoM cnyxObl 6bonee
OBYX nerT.

2. lNpun npoBegeHnn ropHbix BbIPpaboTOK MO NnacTam, CKNOHHbIM K FOPHbIM yaapam 1M BHe3anHbIM Bbibpocam
yrna (nopopn) u rasa, Heob6xo0AMMO BbINOMHATE NPOUNaKkTUIECKue MeponpuATUs C Lienblo NpuBeaeHNss maccrea B
Ge3onacHoe cocTosiHME.

3. BbinonHeHne npodUNaKTUYECKMX MEpONpUATUA OKa3blBaeT BIUSHME Ha YCIOBUS NpPOBEAEHUS
BbIpabOTOK, U3MEHSAET reoMexaHnyeckne u geopmaumoHHble COCTOSHMS FOPHOrO MaccuBa, CHDKaeT MPOYHOCTb
nopoga 1 yBenu4MBaeT UX CMELLEHUSI.

4. Mpwn pacyeTe NapameTpoB aHKEPHOW Kpenwu FOpHbIX BbIpabOTOK, NPOBOAUMBIX MO MiacTam, CKIIOHHbIM K
FOpHbIM ygapaMm 1 BHe3anHblM Bbibpocam yrns (nopodbl) M rasa, HeobxoAuMO y4uuTbiBaTb BAMSHWE Ha
reoMexaHn4eckoe COCTosiHMe BMELLaloLWmnx nopos cneayoLwmnx npodunakTtmyeckmx MeponpusaTmn:

1) pervoHanbHas npegBapuTenbHas nogpaboTka w/wnu HagpaboTka mMaccmBa C nocnegylowum
npoBefeHneM B HEM NOArOTOBUTENBHbIX MOPHbIX BbIpaboToKk;

2) BypeHune pasrpy3oyHbIX CKBaXXMH B OKpYXaloLWeM YroribHOM MacCuMBe B Mepuog npoBedeHVs FOpHON
BbIpabOoTKY;

3) BbINOMNHeHne rnapoobpaboTkun yrofbHOro MaccuBa.

Il. YCNOBUA BO3MOXHOCTU NPUMEHEHUA AHKEPHOW KPEMW B TOPHbIX
BbIPABOTKAX MNMPU NPEABAPUTENIBHOW NMOAPABOTKE MACCHKBA

5. Ong BO3MOXHOCTU MNPUMEHEHUS aHKepHOW Kpenw B TOpHbIX BblpaboTkax, NPOXoAMMbIX MO paHee
nogpaboTaHHbIM Nnactam, Heo6xoANMO BbINONTHEHME CrieaYHOLLMX YCIOBUNA:
1) OnpegeneHve AoNyCTMMON KPaTHOCTM OTHOLLEHWUS rnyBuHbl paboT (H) Kk cpeaHeB3BELLEHHOW pacyYeTHOW

NPOYHOCTU NOopOoa KpoBIn I'IOD,pa6OTaHHOFO nnacrta Rn .

2) onpegeneHne BbICOTbl 30HbI MOPOA MHTEHCMBHOW TpeLMHOBATOCTM B nogpaboTtaHHOM Maccvse Ans
NCKMIOYEHNS pa3MeLLiEHNS rOPHOMN BbIPpaboTKM B 3TOW 30HeE.

6. BO3MOXHOCTb MPUMEHEHMST aHKEPHON Kpenu B FOPHbIX BblpaboTkax, MPOBOAMMbBIX Ha NoApaboTaHHbIX
nnacrtax, Mo KPUTEPUIO COOTHOLLEHUS rNYOUHBI paboT M CpeaHEB3BELLEHHOW Pac4YeTHOM MPOYHOCTI NOPOA, KPOBMM
nogpaboTaHHOro nnacrta 4onycKaeTCsi, eCru BbIMOSHAETCS BblpaXKeHue:

H -100
= <25,
RH
rae H - rmybuHa pacnonoxeHus ropHou BeipaboTkn Ha nogpaboTaHHOM nnacTe, M;
R, - cpeoHeBsBelleHHasi pacyeTHas MPOYHOCTb Mopoa (yrns) Kkpoenu nogpabGoTaHHOro nnacTta,
onpegensiemas no oopmyne:
Ansi NopoAbl:
R
R, = —Ch ; (2)
1,5-0,007
m
Ans yrns:
R
R, =——.0
1,5-0,01-m
m

spgecb R. - conpoTuBneHue nopos KpoBNM ropHOI BbIPaGOTKM Ha OAHOOCHOE CXaTue, paccuuTbiBaeMoe no
NyHKTY 5 npunoxeHusa N 2;



h - pacctoaHune ot OTpa6OTaHHOFO nnacta B KPOBMKO NO HOpManu OO0 YPOBHA pacCnosfioXeHUdA FOpHOIZ

it
BblpaboTKM Ha nogpaboTaHHOM MnacTe, M;

m - MOLLHOCTb NoapabaTbiBatoLero nnacra, M.

7. ObnacTb NpUMEHEHNa aHKEPHOW KPenu B ropHbIX BbipaboTKax, MPOBOAMMbLIX Ha NogpaboTaHHbIX nfacrax,
onpenensieTca COOTHOLLEHWEM pacCTOsAHUA OT OTpaboTaHHOro nnacta B KPOBMAK MO HOpManuM OO YPOBHSA
pacrnonoXeHusi ropHon BblpaboTkM Ha nogpaboTaHHOM MNacTte M BbICOTbl 30HbI MHTEHCUBHOW TPELLMHOBATOCTH.
[onyckaeTca npMMeHeHne aHKepPHOWN Kpenu, ecriv BbINOMHAETCA COOTHOLLEHUE:

hp = kTph1 , (4)

roe kTlD - KO3a(bpuUMEHT TpewmnHoobpa3oBaHus, KOTopbin u3meHsieTca B npegenax 1,375 - 1,75 nu

NMPUHMMAETCA B 3aBMCUMOCTM OT WUCXOAHOW MPOYHOCTM MOpoA noapaboTaHHOW TOMWM Ha cxkaTue no rpaduky
pUCYHKa 1 HacTOSALLEro NPUIOXEHUS;

h, - MOWHOCTb OGPYLLMBLIENCS TOMLLUM MOPOA, M, PaBHAS:

m
h=—""
o ®

3gecb kp - KO3(PMULMEHT paspbIXIEHNA Mopof, OnpedensieMblii ONbITHBIM MyTEM UM OPUEHTUPOBOYHO

npvHuMaemsbli no Tabnuue N 1 HacToALLEro NPUNOXeHMs.

Mpu aToM NpoBeAeHne ropHbIX BbIPabOTOK Ha yyacTkax noapaboTku gonyckaeTcs He paHee 6 - 12 mecsues
C MOMEHTa OKOHYaHusA NoapaboTkn Nocre akTMBHON CTaAMN CABWKEHUSA NOPOLA KPOBMW.

8. Pacuer napameTpoB aHKEpHOM Kpenu BeAEeTCA B COOTBETCTBMM C MOSIOXKEHUAMW pPa3ferioB LaHHON
VHCTpyKUMM 00 Havana NpoBefeHUs TOpHbIX BbipaboTOK, nocrne onpeaeneHvs KputepuarbHbIX NapameTpos,
NoATBEPXKAAKLNX BO3MOXHOCTb NMPUMEHEHNS aHKEPHOW KPEMW B FOPHbIX BbipaboOTKax Ha nractax, CKMOHHbIX K
rOpHbBIM yAapam U BHe3anHbiM BbiOpocam yrns (MopoAbl) U ras3a, U OCYLLECTBIIEHNUSI perMoHanbHbIX MEPONPUATUI
no npuBefeHNo maccuBa B Ge3onacHoe COCTOsiHMe npenBapuTenbHow nogpaboTtkow. [Npu 3TOM 3a UCXOAHYHO

pacyeTHyl0 MPOYHOCTL Mopodbl (Yrnsl) Ha noapaboTaHHOM yyacTke npuHUMaeTcst BenumunHa R |, onpepensiemas
no popmynam 2 n 3 HaCTOSLLEIO NPUMIOXKEHUS.

Tabnuua N 1
3HaveHuns koadpuLmneHTa paspbixieHns noposa
BblHMMaemas MOLHOCTb MpoyHocTb Nnopop KoahduumeHT, paspbixneHus
nogpabarbiBatoLLero nnacra, m HernocpeacTBEHHOW KPOBMU nopog, K
nogpabaTbiBaloLlero nnacra, P
MMa
0o 30 1,15-1,20
no 1,0
30-50 1,20 - 1,25
0o 30 1,25-1,30
1,0-2,0
30-50 1,30-1,35
no 30 1,30-1,35
2,0-3,0<*>
30-50 1,35-1,40

Mpumeyvarue. Mpu m > 3,0 npuHnmaeTcs kp -1,4.
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ITpenen npouHocTH Ha cxarue R, Mlla

Puc. 1. iameHeHne koadhULMEHTA TPELLMHOBATOCTY NMOPOA OT MX Npeaena Npo4YHOCTY Ha cxkaTue

lIl. METOOVKA PACYETA MAPAMETPOB AHKEPHOW KPEMW
MNP NPUUMEHEHNW PA3IPY304HbLIX CKBAXKNH

9. lo ropHO-recnorMYyeckon xapakTepucTvke ydacTka onpegensemM Tun KpoBnuM no obpywaemoctn u
yctondmsocTy no tabnvuam N 4 u N 5 npunoxerunsa N 2.

10. Onpefensiem pacyeTHoOe COMPOTUBIIEHWE MOPOZ KPOBMM Ha cxatne R, Ha yuacTkax 6e3 pasrpysku no
dopmyne 3 npunoxeHunsa N 2.

11. B 3aBMCMMOCTM OT MPOYHOCTM MOPOA KPOBMM, MeCTa PacnorfioXeHUs ropHow BbipaboTku, crnocoba
OXpaHbl, Pa3MepoB OXpaHHbIX LEMMKOB, KOHCTPYKLUMW aHKEPHOW Kpenwu, B COOTBETCTBUM C dopmynamu wu
rpacpmkamu, npuBedeHHbIMW B HacTosiien WHCTpykuuu, onpeaensieM BEnUYMHY pacHeTHbIX CMELLEHUA KPOBMU
U, NPy OTCYTCTBUM Pa3rpy304HbIX CKBaXKWH.

12. Onpegensiem cpeOHEB3BELUEHHOE COMPOTUBIIEHWE YIS B MacCWBE, PasrpPy>KEHHOro CKBaXWHaMM, Mo
dopmyrne:

. R_+1R.)

_ M.OCI1 c.p H cy
R. = C ,(6)

M

roe Rc.y - NPOYHOCTL Ha cxxatue yrnsa B maccuee, Mla;

Rc'p - COMPOTUBNEHNE HA CXaTue Yrns B 30HE BMUSHMA pasrpy3oudHbiX ckBaxuH, Mlla, onpegensierca no
dopmyre:

mR

R,=——.,(7
3D +h, )

34eCb m - MOLWWHOCTb YrosibHOro nnacta, M;

D - aMameTp CKBaXWHbl, M;
h, - MowHOCTL NacTa ¢ y4eTom NpoBYpPEHHO CKBAXWHBI, M, paBHast:

h,=m-D, (8)



L - obuana anvHa y4acCTKa MmaccuBa yrns, pas6ypeHHoro pPa3rpy3oYHbIMU CKBaXXUHaAMWU;

M

IM.ocn - ANMnHa y4acTka MmaccuBa, ocnabneHHoro CKkBaXXMHamu, m, paBHadA:

| :n1-3D,(9)

M.OCJI

3aeck N, - 4ncno NpobypeHHbIX CKBAXMH,;

| - anuHa yyactka maccuBa, He HapyLLEHHOTO CKBaXKMHAMM, M, PaBHas:

H

IH = LM - IM.OCJ‘I ) (10)

13. Onpepensem KO3PUUNEHT BUAHUSA Pa3rpy304HbIX CKBaXKUH HA CMELLLEHME KPOBMWU rOPHON BbIpaboTku,
3aKpenneHHON aHKePHON Kperbto:

R, -R
Kp =1- ———. (1
vyH

roe Y - o6beMHbIN Bec yrns, noactaBnsieMbit 3gecb B MH/mM3;
H - rnybuHa pacnonoxeHusi ropHon BbIpaboTKK, M;
R_ - cpenHeB3BelleHHass NMPOYHOCTb YIMA B Maccuse, pasbypeHHOM CKBaXuWHamu, onpeaensemas no

CB
dopmMyrne 7 HacTOSILLLEro NPUIIOXKEHNS.

14. OnpepensieM BeNWYMHY CMELLEHUS KPOBMW TOPHOM BbIPAbOTKM C YY4ETOM BIMSIHUA Pasrpy30YHbIX
CKBaXWH:

ug = li"‘ ,(12)

cp

roe U]<I - CMeLleHne KposJun 0e3 BNusiHus Pa3rpy304HblX CKBa>XWH;

kcp - KO3(PMLUMEHT BAUSHUS Pa3rPy304HbIX CKBaXWMH Ha BEMUYMHY CMELLEHUs KPOBMMW, OnpeaeneHHbln no
dopmyne 12 HaCTOALLEro NPUMOXKEHNS.
15. Mo BennumnHe cmellenns kpoenn U B cooTeeTcTBMM ¢ pasgenamu gaHHoi MHCTpykummu onpeaensem

HeoGX0AMMOE COMpOTUBIIEHWE aHkepHo kpenn P, v anuny aHkepos |, .

a
16. B cootBeTCTBUM C pasgenamu VHCTpyKUMM B 3aBUCUMOCTU OT BbICOTbl h M pacHYeTHOWN LUMPUHbI FTOPHOW
BbIpaboTku B npuHumaem Heobxoammoe KonuuecTso aHKepoB B psAaax kpoenm N 1 6okos N, .

17. Tpebyemoe paccTtosiHue Mexay psaamy aHkepoB B KpoBre M 6okax ropHow BblpaboTku onpepensercs
no coopmynam:

nKNa.K . (13)
) Pa.KB ,

O
1

CG = n6_Na-67 (14)

Paﬁh
rae N, , N, - Hecywas cnocoGHOCTb aHKEPHOM Kpenu B KpoBrie 1 Gokax ropHoi BbipaboTku, kH;
P . P, -Heobxonumoe conpoTvBneHne aHkepHoii Kpenu B Kpoene 1 6okax ropHoit BeipaboTku, kH/M2;
Nn_, N, - KONMYECTBO aHKEPOB B PsAAax KPOBMM 1 BOKOB, LUT.

IV. METOAVKA PACYETA NAPAMETPOB AHKEPHOW KPEMW



C NMPUMEHEHMEM M'MOPOOBPABOTKN

18. Onpegensetcs TUMN KPOBMU MO 0BpyLIAaeMOCTU M YCTOWYMBOCTM, pacHeTHOE COMpPOTUBMEHUE MOPOA
KpOBNK CXXaTuio RC , MlMa, n BenuynHa pacyeTHbIX CMELLLEHN KPOBNW B COOTBETCTBUM C npunoxerHnamu N 2, 4, 8,

9, 15, 17, 18 HacToswen UHCTpyKumw.
19. OnpegensieTca BNaXXHOCTb TOPHOM nNopoabl B ecTecTBeHHOM cocTosiHun W, %, u npu NONHOM

BnaroHacbiwerun W, %.
20. Mo pesynbTatam nabopaTopHbIX UCMbITAHUIN onpeaenseM NPOYHOCTb Ha CxXaTue YronbHOro Maccuesa B
ecTecTBeHHOM cocTosiHun R, , MMa, B cyxom cocTosiHum R®. , MMa, n npu nonxHom BnaronacsiweHu R”, , MMa.
21. OnpepenseTcsa NPOYHOCTb YroNbHOrO MaccMBa Ha cxaTue nocne ruapoodbpaboTku no opmyne:

R, = R?“ .
1+ Se g |
RHC WH

roe R®, - npouHocTb Ha cxaTue ropHol nopoabl B Cyxom cocTosiHum, MMMa;

R"_ - npouHocTb Ha cxaTue ropHoit Nopo/sl NPU NONHOM BRaroHacsieHun, Mra;

C
W - BRa)kHOCTb ropHoii nopoapl, %:;
W - BnaxHoCTb NopoAbl Npu NOMHOM BriaroHachlLleHum, %.

22. OnpegensieM KO3(MUUMEHT BNUSHUA rMapooObpaboTkm Ha CMeLLeHMe KPOBMN TOPHOM BbIPabOTKM,
3aKpenneHHON aHKEPHOW Kpenb!o:

R_
k =1- —=—5- (16
r H (16)

23. BenuuvHa CMeELLEHUN KPOBMM TOPHOW BbIpaboTkM nocne rmagpoobpaboTkn yronbHOro maccuea
onpegenseTtcsa no dpopmyne:

U
u' =—x @7
K k ’( )

T

roe UK - BEIMYMHA CMELLEHNs KpoBNW, onpedensemasi 6e3 yuyeta rugpoobpaboTku, MM.
24. ConpoTMBIEHNE aHKEPHOWN Kpenu Pa , KH/M2, n pnnHa aHkepoB |a , M, onpegensietca no senuunne U FK ,

MM, B cooTBeTcTBUM C npunoxeHnem N 2. KonvyecTBo aHKepoB B psfax no kpoere N, WT., onpegensiot B

K b
COOTBETCTBUM C NYHKTOM 16 HACTOSILLErO NPUIOXKEHWS.
25. PaccTosiHue mexay psigamm aHkepos B kposrne C,, M, u 6okax ropHoii Belpabotkn C;, M, onpeaensietcs

no coopmynam 14 - 15 HacTosiLLLero NPUNOXEHNS.

Mpunoxexne N 10

kK ®egepanbHbIM HOpMaM 1 NpaBunam

B ob6nacTu npombilineHHon 6e3onacHocTy
"MIHCTpyKUMS NO pacyeTy 1 NPUMEHEHUIO
aHKepHOW Kpenu Ha YronbHbIX LWaxTax",
yTBEPXAEHHbIM Npukasom PeneparnsHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMNOrM4YeCcKoMy 1 aTOMHOMY Haa3opy
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PACYET
MAPAMETPOB KPEMW FOPHbIX BLIPABOTOK, MPONOEHHBLIX B CINABbIX
1 OBBOAHEHHbLIX NMOPOOAX

|. CITABbIE N TPELLUMHOBATBIE NMOPObI

1. B cnabbix, TpeLmHoBaTbIX 1 TOHKOCNOUCTLIX NOPOAax C pacyeTHOM MPOYHOCTLIO NOPOA KPOBNU MeHee 25
Mrlla n yrns - meHee 10 MIa, nopog B 60kax - meHee 20 Mlla u yrnst meHee - 6 Mla aHkepHas Kpenb B COMETaHUN
C MeTannuyeckMMu noaxeaTamMy M peLleTyaTbiMU 3aTshKkamMu MPUMEHSAETCA MpU YCIOBMM YNPOYHEHUS NMOPOA U

yrna HarHetTaHnem B HUX BAXYLLKMX paCcTBOPOB C AoBeJEeHNEM pacHeTHOro ConpoTmnBrieHnA Rc 00 BbllLleHa3BaHHbIX

BENNYNH.

2. TexHonorns BegeHuss paboT MO YNPOYHEHWIO TPEeLMHOBAaTbIX MOPOA, OKPYXaroLuX ropHble BblpaboTku,
BbIOOp M pacyeT mapaMeTpoB YNPOYHEHWUS] BbINOSIHAOTCA MO COOTBETCTBEHHbIM HOPMAaTWMBHBIM AOKYMEHTaM W
APYrMM MEeTOAMYECKNM Nocobusm.

3. B cnabbIx, TpewmnHoBaTbIX U TOHKOCIMOWUCTbIX NOPOAax, B TOM YUCME W B YNPOYHEHHbLIX BSKYLUMMU
cocTaBaMu, aHKepbl 3aKPENnAIT N0 BCEW ANVMHE CKBaXWHbI (LUnypa).

II. OBBOAHEHHLIE NMOPOAbI

4. B ropHbix BblpaboTkax C OBGBOAHEHHbIMM MOPOAAMW MPOUCXOAMT WX PasynpoyHeHue, U MOo3TOMY
pacyeTHOe COMpOTMBEHNE NOPOA CXKaTUI JOIMKHO KOPPEKTMPOBATLCS M3-3a UX yBRaxHeHus. [pyn 3TOM BennM4mHy

R, KOHTaKTMpYIOLMX C BOAOW MOPOA HEOGXOAMMO YMEHbLWUTL: Ans necyaHnkoB Ha 20%, ANst aneBponMTOB Ha
40% v ans aprunnutoB Ha 50%.
Mpy HamMuMm KOHKPETHLIX A@HHbIX O COMPOTWMBREHUM MOPOA CXKaTUIO 3HadeHne koadduuverta K.,

CHW)XaIOLLEro pacyeTHY0 NPOYHOCTb Nopop, npuHumaeTcs no Tabnuue N 3 npunoxenus N 2.

3akpenneHne aHKepHbIX CTEPXKHENW B FOPHbIX BblpaboTkax C OOBOAHEHHBLIMM MOpPOAAMM OCYLLECTBMSTbH
amnynamy ¢ MMHepasibHON KOMMO3ULMEN.

5. |-|pl/l H606XO,IJ,I/IMOCTI/I ocyulecTBndeTca rmgpon3ondauna NpuKOHTYPHbIX nopoa C co3gaHnem 3allMUTHOro
BOOOHENPOHMLUaemMoro crnoa BOKpyr FOpHOIZ Bblpa6OTKI/I. D,J'Iﬂ 9TOro npuMmeHaeTca OBYXKOMMOHEHTHasaA
nonuypetaHosasa cMona.

6. MNocne o6paboTkn mMaccvMBa onpeaensieTcss M3MEHEHUe MPOYHOCTU MOPOA 3a CYET BO3AEWCTBMS CMOII.
PacuyeT oxmgaembix CMELLEHWUI KPOBMM U HEOOXOAMMbIX NapamMeTpoB Kpenu BbIMONHAETCA no npunoxexHmsam N 4,
8,9, 15, 17, 18 HacToALwen NHCTpyKLUNn.

Mpunoxexne N 11

kK PegepanbHbIM HOPMaM ¥ Npasunam

B 00nacTu NpoMbILLNEHHOM 6e30nacHOCTU
"MIHCTpYyKUMS NO pacyeTy 1 MPUMEHEHUIO
aHKepHOW Kpernu Ha YroribHbIX waxrax”,
yTBEPXAEHHbIM Nprkasom deaepanbHom
Cnyx0bl MO IKONOMMYECKOMY,
TEXHONOrM4YeckoMy U aTOMHOMY Haa3opy
oT 17 pekabps 2013 r. N 610

KOMBUNHNPOBAHHbLIE KPETA

I. OBNACTb MPUMEHEHWSA KOMBUHWUPOBAHHbIX KPEMEW U UX
KOHCTPYKTVBHbBIE COCTABITAIOLWNE

MpvMeHeHne aHKEpPHOW Kpenu B KayecTBe €AMHCTBEHHOrO BuAa KPEnneHws He [OOMycKaeTCsi B TFOPHbIX
BblpaboTKax, PacCMONOXEHHbIX B 30HAX rEONOrMYECKUX HapyLUeHWUA, BbIBETPEHHbLIX U OBBOAHEHHBLIX Mopod, npu
Hanu4nMmM TOHKMX NPOCMONKOB YIS, KanbLuTa Unm yrnucTbiX aprunnutoB B Npegenax rmyouHbl 3agenku aHKepoB.



1. KombuHupoBaHHas kpenb (aHKepHas Kpernb B COYETaHUM C OPYrMMW TuUMamu orpaxgarowen unm
NOOAEPKUBAKOLLEN KpPENWU) MNPUMEHSETCS B TOPHbIX BblpaboTKax, PaCMONOXEHHbIX B 30HaX reonorm4ecknx
HapyLleHWN, BbIBETPEHHbIX M OOBOAHEHHbIX MOPOA, MNPV HaNMMYUM TOHKMX MPOCIIOWKOB YIMSA, KanbuuTa Wv
YIAUCTBIX aprunnuToB B npegenax rnyobuHbl 3a4enkn aHkepoB, B KanuTanbHbIX MOPHbIX BbipaboTKax MOBbLILLEHHOW
OTBETCTBEHHOCTM C [ANUTENbHbIM CPOKOM 3KChfyaTaumm M B MOArOTOBUTEMbHbLIX FOPHbIX BblpaboTkax npu
WHTEHCMBHOM FrOpPHOM [aBNeHuUN.

2. KombrnHmpoBaHHas Kpernb NPUMEHSETCS B CriefyoLMX CoOHEeTaHUSIX:

1) aHkepHasa 1 HabpbI3r-6eToHHasA Kpenb;

2) aHkepHas C MeTannuMyeckMMn noaxeatramu, C wanbamu Mnv ONOpHbIMWU MAUTaMU, C 3aTSHXKKOW B BuAe
CBapHOWN MeTannmM4eckon peLleTkn 1 Habpbl3r-6eToHHasa Kpenb;

3) aHKepHasi 1 noanopHas Kpenb.

3. BapuaHTbl 1 napameTpbl KOMOUHMPOBAHHOW KPenu NMPUHUMAOTCS U PacCYnTbiBaOTCA B 3aBMCMMOCTU OT
COCTOSIHMS YCTOMYMBOCTU MOPOS B FOPHbIX BbipaboTkax, Tabnuua N 1 HacTosiLero npunoXxeHuns.

Tabnuua N 1

KaTeropuu yctonumeocTu nopog

KaTeropums ycTtonumBocTv nopos

OueHka COCTOSIHUSA YCTOMYNBOCTH

CwmeLLeHns KpoBn ropHOM

nopoa BblpaboTkm U, Mm
| yCTON4YMBbIE Jo 50
Il cpegHeycTonymnBbIe 50 - 200
[ HeyCcTon4MBbIE 200 - 500
v OYEeHb HEYCTONYMBLIE 6onee 500

Mpu He TpelmHoBaTbIX Nopodax | kaTeropuyv YCTOMYMBOCTM, KOrda CMeELLEHUs KpoBMnu He npesbiwatoT 50
MM, ropHas BblpaboTka KpenuTcs OAHOW aHKEPHOW Kpemnbk C OMOPHBbIMM MAMTaMM U pelleTyaTon 3aTshkkon nubo
TONbKO MNOANOPHOW UM HabpPLI3r-6€TOHHOM Kpenbto, ToNWMHa KoTopol npuHumaeTtca 40 - 50 mm.

B ropHbIx BblpaboTkax € TpewwuHoBaTbiMU NOPOAAMM KPOBIMM, OTHECEHHBbIMU K | KaTeropum ycToN4MBOCTY,
HeobX0AMMO yCTaHaBnUBaTb aHKEPHYK Kpenb C OMOPHbIMU MAMTaMU U MeTarnnnyeckon CeTKOn B KOMOMHaumu c
NOANOPHON NN HabpbI3r-6eTOHHOW Kpenbto, TonwWwmHa KoTopor npuHumaeTtcs 40 - 50 mm.

B ropHbix BeipaboTkax ¢ nopogamu |l kateropun yctonumBocTH, Korga cMmeleHus kpoenu gocturatot 100 -
200 MM, NPUMEHATb KOMOWHMPOBAHHYIO KpeMb, COCTOSALYID W3 aHKepoB C MeTannuyeckumu nogxsaTamu,
peLleTyaTon 3aTsKKM U MOANOPHON NN HaBbPbI3r-6eTOHHOW Kpenbio, ToNWMHa koTopon npuHumaetcs 80 - 100 mm.

4. KombuHupoBaHHas Kpenb BO3BOAUTCHA B cregywouwem nopsgke. CHavana ycTaHaBnMBalOT aHKEPHYHo
Kpenb, 3aTeM noamnopHyl wunu Habpbisr-6etoHHyo. B nopogax Il u IV kateropum ycTtonumMBoCTM CHadvana
yCTaHaBMNMBalT MOAMOPHYI Kpenb WM, B KayecTBe BPEMEHHOMN, HAHOCHAT Ha KOHTYp KpOBMM M OGOKOB rOpHOMN
BbIpaboTkM Cron Habpbl3r-6eToHa, NoBepx KOTOPOro YCTaHaBMMBAKOT aHKepbl C MeTanvyeckoh CeTKOW wunu
CBapHOW PELLETKOMN, U HAHOCAT BTOPOW CION.

II. PACHET NAPAMETPOB KOMEI/IHI/IVPOBAHHOVI KPEMW, COCTOSALLEWN
3 AHKEPOB W HABPbI3I'-BETOHHOW KPETW, NMPW TOPHOM [ABIIEH/N
CPEOHEN MHTEHCWMBHOCTU

5. Oxvpgaemble CMeLLeHMs KPOBIU B FOPHOW BbipaboTKe, 3aKpenneHHOW aHKepHON Kpenbio B KoMbuHauum ¢
HabpbI3r-6eToHHON, onpeaensTcs No hopmyrne:

Ua.H = prk(S ’ (1)

roe U, . - CMeLLeHVst KPOBNU FrOPHOIA BbIPaBGOTKY, 3aKpenneHHON aHKePHOI KPenbio B COMETaHWM C HaBpbIar-
GEeTOHHOW, MM;

UKp - CMeLLeHMs 3aaHKepOBaHHOW KPOBMNW FOPHOIM BbIpabOTKM, pacnonoXeHHOW B 0CaA04YHbIX Nopojax BHe
30HbI BNVSIHUSE OYUCTHBIX paboT, MMm. Onpegensitotca no dopmyne (7) B npunoxeHun N 18;



k8 - KO3(O(PULMEHT BNUAHUS HaOPLI3r-OETOHHOW KPENU Ha CHWXEHWEe CMeLLeHUn nopoa B TFOpHON
BblpaboTke, Tabnuua N 2 HacTosILLEro NPUMOXEHNS.

Tabnvua N 2
3HavyeHuns koadhbduruneHTa Ks
TonmHa HabpbIar-6eToHHOI kpenn O, MM 25 50 75 100 125
KoadppuumeHT k6 0,70 0,65 0,60 0,55 0,50

6. Heo6xoaumoe conpoTtuererne aHkepHor kpenn P, kH/M2, n anvHa aHkepos |, M, ans o6ecneveHus

a ’
noaaepXaHnsi ropHonM BbIpabOTKM COBMECTHO aHKEepPHOW W Habpbi3r-6eTOHHOM Kpenbko onpeaensTca Mo
3HauYeHnIo oxugaeMblx cMelleHnii kponm U, . v LMpuHe ropHoii BbipaGoTku B npoxoake B o 6 m, pucyHok 1,

npunoxexue N 2. MNpu wunpnHe BoipaboTkn Gonee 6 M pacyeT NPOBOANTCH B COOTBETCTBUM C npunoxeHusmu N 4,
5.

TonwuHa Habpbl3r-6eToHa nNpUHMMaeTCd C y4eTOM Krnacca YCTOMYMBOCTM MOPOA M NOMOXEHUM nyHkTa 3
HacTOsILLEero MPUIOXeHNs Tak, 4YTOObl CMELeHMS KPOBMW YBA3bIBANMMCb C NapameTpamMy aHKepHOW Kpenw,
onpegensiemMblMn Mo pUCYHKY 1 npunoxeHus N 2, n He npeBbICMNN AOMYCTUMbIX BENWYMH Ans obecneyeHns
3KCMNMyaTauMoOHHOTO COCTOSIHWUS FOPHOW BbIpaboTKMN.

Mo nosly4yeHHOMY 3HA4YEeHUID HEeOBXOAMMOro COMPOTUBNEHWUS aHkepHoi kpenu, P, kH/M2, u pacyeTHoi

a

Hecyllen cnocoGHocTu npuHsToro ogHoro aHkepa N, , kH, B cooTBeTCTBUM C HacTosiwed VHCTpyKumei

onpefenseTca KoM4ecTBo aHkepos B psaax N, Tpebyemoe paccTosHue mexay aHkepamu B psagy C., m, u

K b
paccTosiHue mexay psigamu aHkepos C , M. BbiMonHsieTcsi NpoBepka pacCTOsiHWIA Mexay psifamMu aHKepoB Mo
ycrnoButo o6ecneyeHnst Heo6xoaMMON MIOTHOCTU UX ycTaHoBKM M, aHk/M2.

PacyeT napameTpoB aHKEpHOW Kpenu B Gokax ropHow BbipabOTKM BbIMOMHSETCA no npunoxeHunto N 3
HacToswen NHcTpykuuu.

Ill. PACHET NAPAMETPOB KOMBVIHVIPOBAHHQI?I KPEMW, COCTOALLEN
M3 AHKEPHOU 1 NOANOPHOW KPEMA

7. lMpn ncnonb3oBaHWM aHKEPHOW Kpenu B KOMOMHauUMM C MOAMNOPHbLIMU KpenaMy Hecywas cnocobHOCTb
KOMOMHMPOBAHHOW CUCTEMbI ONpedenseTcd kak CyMMa Hecylmux CrnocobHOCTeNn, BXOAALMX B KOMOMHaUMIO
aHKepHOM M NOAMNOPHON Kpenu:

Pio =Pt P . (2

n.kp

roe PK, - HecyLasa cnocobHOCTb KOMOMHUPOBaHHOM kpenwu, kH/M2;

Kp
P_ - Hecyuwas cnocoBHoCTL aHkepHoi kpenu, kH/M2;

a

PnKp - HecyLLasa cnocobHOCTb NOANOPHOW Kpenu, KH/M2.

8. Benun4yvHa cMeLLeHniA KpoBMNM B TOPHOW BblpaboTKe KOMMEHCUPYETCSt aHKEPHOW M MOAMOPHOWN KPensMu.
BenuunHa cmeLLeHnit, NMPUXOASLLMXCA Ha aHkepHylo kpenb U, , fomkHa 6biTb He Gonee 300 mm. BenuuuHa

cmellennin U | koMneHcupyeTcs NoanopHoOM Kperbio 1 onpeaensietcs no dopmyne:

U, =U-U,@

O6wwe cmeleHns nopod U anst ropusoHTanbHbIX M HAKMOHHbIX FOPHbIX BbIpaboTOK, pacnosiOXEeHHbIX BHE
30HbI BNUSIHUSI OYMCTHBIX paboT, onpeaensTca no metoanke npunoxeHus N 18.



9. an/IHI/IMaﬂ OONyCTUMYHO BEJNTUYUNHY CMeLLEHNI Ua , IpnXoaAaALWmnXxca Ha aHKepPHYO Kpenb (OHa cocTaBnsaeT

30 - 40% ot 06wwMx cmeleHnin U, Ho He Gonee 300 mm), P, u |, onpenensiem no pucyHky 1 npunoxerus N 2.

a

Nanee no dopmyne 3 HacTOSLIEro MPUMNOXEHUs onpedenseM BenuumHy cmeuleHnn U NpPUXoAasaLLINXCs Ha

nk’
NoaNOPHYIO Kpenb, 1 BCe pacyeTbl €e NapameTpoB BbIMNOMAHATCS No npunoxeHuto N 18.

Bbibnpaem noaxogswmin ans paccMaTpuMBaeMblX YCNOBWMIA TWUM KPEMu, pacCyMTbiBaeM HeoOXoanmMYyHo
NSIOTHOCTb YCTAHOBKM N MPOBEPSEM COOTBETCTBME KOHCTPYKTUBHOM NOAATAMBOCTU NOAMNOPHON Kpenu oxXungaembiv
cMeLleHuaM nopoga,.

[Ona obecneyeHnss COBMECTHOM paboTbl aHKepHas Kpenb CKpennseTcss C MOAMOPHOM Kpenbk. 3ITO
BbINOMHAETCA YCTAHOBKOW [AOMOMHUTEMbHLIX MNPOAOSbHLIX MEeTannMyeckux MOAXBAaTOB, COEAMHEHHbIX CO
CTEPXHAMM aHKEPOB U NOAMOPHOM Kpenbio.

Mpunoxexne N 12

k PegeparnbHbIM HOPMaMm 1 nNpaBunamM

B 06M1acT1 NpoMbILLNEHHON 6e30NacHOCTM
"MHCTPYKUMSA NO pac4eTy U NMPUMEHEHMIO
aHKEePHOM Kpenu Ha yronbHbIX waxTax"”,
yTBEPXAEHHbIM Npukasom degepansHon
cnyX6bl MO 3KONOrMYECKOMY,
TEXHOMOrM4YeCcKoMy U aTOMHOMY HaA30py
ot 17 gexkabpsa 2013 r. N 610

PACYET
MAPAMETPOB AHKEPHOW KPEMW NOArOTOBUTEJIbHBIX TOPHBIX 3
BbIPABOTOK, HAXOOALLNXCA B 3OHAX MNOBbLIWEHHbLIX NMPOABNEHNN
FOPHOIO OABJIEHWNA

1. Bonbl MM 06pasyoTca B 0611acTn KOHUEHTpaLUy Hanps>keHW B MaccMBe NOPOA OT LENNKOB U KpaeBbiX
YacTeun, OCTaBMeHHbIX NpY paspaboTke CMEXHbIX YH4aCTKOB UM NNacToB.

lMocTpoeHne napamMeTpoB 3TMX 30H oTnu4aeTcs oT 3oH M.

B otnuume ot 30H NI, 30oHbl MM He onacHbl NoO ropHbIM ygapam, Bbibpocam yrns (nopoApl) v rasa.

2. OcHoBHbiMM napameTpamu 3oHbl [N aBnATCA:  [anbHOCTb  BAMSHWA MO HOpManu  OT

oTpabaTbiBaEMOro nracrta B KPOBJio h];n W noyBy th , COOTBETCTBEHHO Npu nogpaboTtke n HagpaboTke (pUCyHOK

1 HacToALEro NPUNOXeHWs!), MPOTSHKEHHOCTb 30H BIUSIHWSL KPOMKM Mnacta B HanpaBneHun BblpaboTaHHOro
npocTpaHcTBa by n by, MPOTSHKEHHOCTb BIMSIHWS KPOMKM nnacta B HanpaeneHu macevsa yrns |, n L,
3. JanbHOCTb BNUSIHNSI KPOMKW MriacTa (KpaeBoW YacTu unm uenuvka) onpegensiercst no opmynam:

B KpoBne: hEH = (I’4IOCT + 28) ’ (I - O,4Tl) ; (1)
o nowse: hy, = (141, +28) - (I-04n) @)

rae | .. - W1prHa 30HbI OCTATOYHOMO OMOPHOTO AABMEHUSI, M, ONpeaernsieMast no hopmyre:

HK
l,.. =11,7k (0,8 +0,15m,) [3+ ,(3)

apecb K - koadhpuLMeHT, yunTbiBaloLWMiA 0BPYLIAEMOCTb OCHOBHOW KPOBMM BIMSIOLLErO NNacTa, paBHbIi

Kp
0,8; 1,0; 1,2 cOOTBETCTBEHHO A1 NIETKO-, CpeaHe- U TPyAHOODbpYLLAloLLENCS KPOBMK;
R - CpegHeB3BELLEHHas MPOYHOCTb Ha CKaTue BMELLaLWmMX ropHyo BbipaboTky nopoa, MMa;

c.cp



K' - Ko3ahpumLmMeHT pasmepHoOCcTH, pasHbii 1, MIMa/m;
M, - BbIHMMaeMas MOLLHOCTb Mnacra, Mm;
N - KOSPDUUMEHT, YYMTHIBAKOLINIA MNPOLIEHTHOE COAEpXaHue MNeCHYaHUKOB B Mnopodax MexaynnacTbs,

Bblpa)KeHHbIN A4eCATUYHOM ApOoObIo.
Mpu aBuxyLEMCS OUMCTHOM 3aboe LLUMpUHA 30HbI ONOPHOro AaBneHnsa yBenuyuusaetcs B 1,5 pasa.

¢ \
/ hEH
/ )

l . ) ]

[ [n
ha /l— iR /A

Puc. 1. 3ona MM oT KpaeBo YacTy nnacrta

4. TlonoxeHwe rpanvubl 3oHbl NI B HanpaBneHuM BblpabOTAHHOrO MPOCTPaHCTBa oOnpeaenseTcs
paccToAHNAMU I, (npu nogpaboTke) n L, (npu HapgpaboTKe), BbIYMCASEMBbIMY NO hOpMYyram

s kpoene: |, = \/hy (hyy -hy); (@)

g nouse: |, = /hy (hy; -hy), (5)

roe hn n hn - paccTtodaHune OoT BnudrLwiero nnacrta go ropH0|7| BblpaGOTKVI B KpoOBJi€ 1 B no4se, M.

5. B HanpaBneHuu maccuBa yrns nonoxeHwe rpaHuvubl 3oHbl MM onpegensetca B 3aBUCMMOCTU OT
yKa3aHHbIX BblLLEe BENUYMH MO hopMynam

2

B KpoBne IHM = IOCT 1- = ; (6)
hEH
2
— hH
Bnouse lyy =1, [1-|—=| |. (D
bH

6. B Tabnmue N 1 HacToALero NpunoXeHns npuBedeHbl 3HAYEHUS LUMPUHBLI 30HbI OCTATOYHOrO OMOPHOro
naBneHus B gnanasoHe rnyouH 300 - 900 m 1 mowHocTu nnacta 1,0 - 4,5 m.

7. CmelleHus nopoA B TOpHbiX BbipaboTkax, MPOBOAMMbLIX MOCMe OTpaboTKM COMWXKEHHOro nnacta u
pacnonoxeHHblx B 3oHe MN[0 oT kpaeBon YyacTn cMmexHoro nnacrta U, MM, onpeaensaoTcs no hopmyre:



U =U,K,, @8

roe UO - CMelleHMe nopoa B TOpHbIX BblpaboTKax, He WuCnbITbiBaOWMX BrusHUa 3oH [MTO, mm,
onpegensieTcs B cooTBeTCcTBUM C NpunoxeHunamm N 4, 8, 9, 15, 19 HacToswen VHCTpykumn.

Ki - KO9(PUUMEHT YBENMNYEHUS CMELLEHUIA NMOPOA KPOBMWU FOPHbIX BbipaboTok B 3oHax MM vnm mx

CHMXXEHUA B 30HaX pa3rpy3ku. Ons FOPHbIX BblpaﬁoTOK, pacnoioKeHHbIX B Haﬂ,paGOTaHHOM mMaccuee Ki = KPH , B

nogpabotaHHom maccve K; = K, .

Tabnuua N 1
LLnpuHa 30HbI OCTaTO4HOrO OnopHoro Aaenexus, |, m
H, m m, m [(Kp R, Mna H, m m, m pr R, MMa
30 60 90 30 60 90
0,8 32 25 20 0,8 46 34 29
1,0 1,0 40 31 24 1,0 1,0 57 43 37
1,2 48 38 34 1,2 72 54 46
0,8 37 29 26 0,8 53 39 34
2,0 1,0 46 36 32 2,0 1,0 66 49 42
1,2 56 44 39 1,2 79 59 51
300 700
0,8 42 33 29 0,8 60 45 38
3,0 1,0 53 41 37 3,0 1,0 75 56 48
1,2 63 49 44 1,2 90 67 58
0,8 50 39 35 0,8 71 53 45
4,5 1,0 62 49 44 4,5 1,0 89 66 57
1,2 75 59 52 1,2 107 80 68
0,8 39 30 26 0,8 51 38 32
1,0 1,0 49 38 33 1,0 1,0 64 47 40
1,2 59 45 39 1,2 77 57 48
0,8 46 35 30 2,0 0,8 59 44 37
2,0 1,0 57 43 38 1,0 74 55 47
500 900
1,2 68 52 45 1,2 89 66 56
0,8 52 39 34 3,0 0,8 67 50 42
3,0 1,0 65 49 43 1,0 84 62 53
1,2 78 59 51 1,2 101 74 63
4,5 0,8 61 47 40 4,5 0,8 80 59 50




1,0 77 58 51 1,0 99 73 63

12 92 70 67 1,2 119 88 75

B ropHbix BbipaboTkax, pacnonoxeHHoix B 3oHe MM, pacueT cMmeLeHnn nopos NPOBOANTCH C YHETOM MX
MECTOMOJIOXKEHNSA OTHOCUTENBHO NMPOEKUMM KPOMKM KpaeBOW 4acTu. Ha pucyHke 2 HacTosIWero npuioXXeHust
rnokasaHa cxeMa BIIMSIHUS] KpaeBOW YacTu Ha MaccuB.

8. Koadhdpu1UMEHT N3MEHEHNST CMELLLEHUIA OTHOCUTENBHO U0 MMeeT MakcMMarnbHOe 3Ha4YeHue Ha NpoeKunn

kpomku nnacta K, ; n Ky, BToukax An A’

Ha paccrosiimm |, v |, B cTopoHy maccusa koadpduumeHT paseH 1,0 (Touku b 1 B'), Ha pacctositum |
n l,; B cTopoHy BbipaboTtaHHoro npoctpaHcta Ky v Ky MeHbLue eanHuLbi.
9. BenuuunHbl koadpduumento K, u K, npu pacnonoxeHnn ropHoit BeipaboTk1 Haf UK nog, KPOMKOVA

OTpaboTaHHOro YroflbHOro nnacta onpedensitoTcs Mo PUCYHKY 3  HACTOsILLEro nNpuUIioXeHus. 3HaveHus
KoadhcbmLmeHTa pasrpy3ku npu nogpaboTke KPH HaxogaTcs no Tabnuue N 2 HacTosiWero npunoXeHus, npu

HagpaboTtke K, - no Tabnuue N 3 HaCTOSsILLEro NpUMNoXeHHs.

1 A
20 .
1’0""']54 Kz -t
K=1d j™—"—4— oosupadonr _ |_| K-
0 L, 4 I

|

A R X X X »A x x 1

| X=1.0 } oo supadorxu |

——— — v

{ _0 ]M
B ] “<
o

N !
5 15

LT |-

Puc. 2. Cxema BnusiHus Ha copmupoBaHue 3oH [MMNIL kpaeBon 4yacty nnacta. K - kOadUUMEHT CMeLLeHni
nopoa ot BnusiHusA kpomku nnacta; K, Ky - K03hdULMEHTbl yBEnMYeHWst CMeLLeHWii Nopoa Had v nop

kpomkon nnacta (Touku A, A'); K., K, - koadduumeHTbl pasrpy3km B noapaboTaHHOM W HagpaboTaHHOM

maccuee; | Iy -

h. -

H

M IHM - NPOTAXEHHOCTb BJIUAHUA KPOMKM niiacta B HanpaelieHUWn MaccuBa Yyrns, IH'

NPOTAXEHHOCTb 30H BJIMAHUA KPOMKM nNiacta B HanpaslleHUU Bblpa6OTaHHOFO NPOCTpaHCTBa, h
paccTtodaHune oT Blindrowero niacra go FOpHOVI BblpaGOTKVI B KpoBJi€ 1 B Nno4Be

I
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Puc. 3. Mpadmk onpepenenns K, n K, npw 3anoXeHun ropHoii BbIpaGoTKu HaZ Unu nog, KpOMKOK nnacta Ha

pacctosiium hy, n h, npu cooteeTcTBYIOWMX 3HAYEHUsX N, nnm h,,

10. 3akOHOMEPHOCTb N3MEHEHWs KoathduLmeHTa cMelleHnin K, npuHaTa NMHEenHoM B NpoMexyTkax Mexay
Toykamy Ha oTtpe3kax BA un AB B nogpabotaHHoM maccuBe, Toukamu B'A' u A'B' B HagpaboTaHHOM MaccuBe.

Benunuuna koacpduumenta K; onpepensietcs rpacdpmyeckm no pucyHKy 2 HacTOSILLEETO NPUMOXEHUS.

AHanuTudeckun koadpduumneHt K, ans HagpaboTaHHOro MaccyBa Npu pPacronoXeHUU ropHo BbipaboTku co

CTOPOHbI BbIpaboTaHHOro NPOCTPaHCTBa (MpU- X;

<

|H ) onpepensetcsa no opmyne:

(KKH _KPH)(ZH 'xi)

K, =K., .(9)
IH
Tabnvua N 2
3HaveHus koaduumneHTa pasrpysku npu nogpaboTke Kpn
CopepxaHue Benmumnna K, npu h;, m
necyaHuUKa B
Tonule, % 10 20 30 40 60 80 100 | 120 | 140 | 160 | 180 | 200
[o 50 052 | 053 | 054 | 058 | 0,60 | 0,64 | 0,68 | 0,73 | 0,83 | 0,80 | 0,88 | 1,0
51-75 058 | 060 | 061 | 0,62 | 0,64 | 0,66 | 0,69 | 0,73 | 0,83 | 0,86 | 0,90 | 1,0
76 - 100 065 | 066 | 067 | 068 | 0,70 | 0,72 | 0,75 | 0,78 | 0,82 | 0,87 | 0,92 | 1,0

Tabnvya N 3




KoadhdpuumeHT pasrpyskun npu HagpaboTke KPH

h 5 10 20 30 40 50 70 100

K 0,40 0,50 0,65 0,80 0,90 0,95 0,97 1,00

lMNpun pacnonoxeHnun ropHomn BelPaboTKM CO CTOPOHLI Maccuea (npu X; < |HM ):

K =1+ (KKH '1)(IHM'Xi)

IHM

. (10)

Ona nogpaboTaHHOro mMaccusa npw onpegeneHun koaddpuuneHTa Ki B popmynbl 9 - 10 HacTosLero

PIT I IHM )
11. Tpw pacnonoXxeHun ropHbIX BbipabOTOK Nofd (Had) HepaspyleHHbIM LENUKOM YISl CMeLLeHVsl nopoa B
Hux, U, MM, onpegensitotcsa no copmyrne:

npunoxeHus noacrasnsiotcs coorsetctBeHHo K, K _

U =U,K", @11

roe UO - CMelleHMe nopoa B TOpHbIX BbIpaboOTKax, He WuCnbITbiBAOWMX BrusHUSa 3oH [MTO, mm,
onpegensietcs B cootBeTcTBUM C npunoxeHnamm N 4, N 8, N 9, N 15, N 18 HacToswen NHCTpyKuum;

K”i - KO3 PMLMEHT N3MEHEHNSI CMELLIEHUI B 30HE BNUSAHUS HEPa3pYyLLAEMOro Lenvka.

LLinpuHa Hepa3pylaeMoro Lienvka onpegensercs no gopmyne:

B, = 0,84k Hm 1o
Ry

roe Bu - MMHUMallbHada WMpUHa Hepa3pyLaemMoro uermka, Mm;

ka - KO3(PPULUMEHT BNUAHNA OCHOBHOW KPOBIM Mfiacta, Ha KOTOPOM OCTaBfEeH Lenuk, pasHbln 0,8 - ons

nerkoobpywatowerica kposnu, 1,0 - ona cpegHeobpywatowencsa kposnm 1 1,2 - ansg TpygHooGpyLuatoLwencs
KpoBnu;
H - rmybuHa 3aneraHus uenuka ot NOBEPXHOCTU, M;

Ry - MPOYHOCTDL YyIhA Uesnika Ha O4HOOCHOEe CXaTue, MMa;
m, - BblHUMaemas MOLLHOCTb, M.

12. MuHumanbHas WnpuHa Hepaspywaemoro ueruka Bu onpenendeTtca no pPUCYHKY 4 HacTosulero
NPUNoXeHu4.
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Puc. 4. Homorpamma ans onpeaeneHnst MUHUMarbHOW LMPUHBI HepaspyLlaemMoro Lenmka

Ons rpadwuyeckoro onpepeneHuns KoadduUMEeHTa yBENUYEHWs CMELLEeHMA BO Bcel 0bnactu BRAvsSHWA
Luenvka Ha puCyHke 5 HacTOsLEero MNpuioXeHWs B MPOM3BOSNIbHOM MacliTabe NoCcTpoeH BAWSIOWMI nnacT ¢

LIeNkoM, LIMPUHa KOTOPOro yaoBmneTeopsieT ycrosuio B, < B <2l . Ha pacctosunsx h; n hy, napansenbHo

BMUSAIOLLIEMY NAcTy MNpPoBedeHbl OCU BbilLe- U HUKepPacroNOXeHHbIX FOpPHbIX BblpaboTok. C neBol CTOPOHBI
pUCYHKa MepneHauKyNspHO OCU TOPHOW BbipaboTKM MOCTpPOeHa Likana 3HayeHuin KoadduuneHTa yBenuyeHus

CMeLLeHnn Ki . l—lepe3 KPOMKU LennKka npoBeaeHbl BepTUKalbHbl€ JTMHUN, OT KOTOPbIX OTJIOXEHbI paCCTOAHUA Il'[ n

IH , HAa NX KOHUaX OTJIOXEHbI KOS(b(bI/IU,I/IeHTbI N3MEHEHNA B Ha4allbHbIX TOYKaxX 30HbI KPH n KPH n B CTBOpE C

kpomkon uervka K., n K., . Bce nepeuncneHHble Bbille paccTosiHUSA M KOIPDULIMEHTBI ONpeaensitoTcst no
¢hopmynam un rpacdomkam, NpUBEAEHHbBIM BbllLE, NPU aHanun3e BIMSAHUA KpaeBow YacTu nnacra.
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Puc. 5. M'padukn ons onpegenenHns koapduumeHTa N3MEHEHNS CMELLEHUI Nopod B rOpHbLIX BbipaboTkax Hag v
noA LenmMkoM

13. KoadhdumumeHTbl yBeNnYeHUs CMeLLeHnin Nopoa OT LenvKka AN ropHbix BblpaboTok, nonagarowmx Hag
nnn nog ero kpomky, Ky n K, onpemensiotcs no dhopmynam:

B
Kin = K| (Kin -1)(1- I t ] +1];@13)

M

Kin = Kiar | (K - 1)(1' IBLl j +1].(14

HM

14. KoachmumeHTbl yBENNYEHNS CMELLLEHUI K:O 7] K:fo Ha y4acTkax ropHbIX BblpaboTOK, MonagatwoLwwmx Hag

nnn noa UeHTp uernka (TO‘-IKVI On 01 ), onpenenarT COOTBETCTBEHHO MO cbopmynaM:

2

KE = | (K - 1) 1- =2 | +1] ; 15)
I 2l )|
- -2
KE = | (K - 1) 1- =2 | +1] . (16)
I 2l )|

15. Mony4yeHHble KO3PULMEHTLI UBMEHEHUS CMELLEHWUIA NMOPOS B rOPHbLIX BbipaboTkax, pacrnonoXeHHbIX B
yacTax 3oH MNMIQ, ncnone3yoTes Ans onpefeneHns oXuaaeMblX CMeLLeHU KpoBny no opmyrne 8 HacTosuero



npunoxexHns. [danbHenWwnn pacyeT napamMeTpoB aHKEepPHOW Kpenu BedeTcss B COOTBETCTBMM C HacTosLWeNn
WHCTpyKLmen.

16. AHkepHas kpenb B 30Hax [N Ha ygapoonacHbIX nnactax AOofMKHA MPUMEHSITbCA C 00si3aTeNnbHbIM
BbINONIHEHNEM MEPONPUSTUI NO NPUBESEHUIO YTONBHOIO NnacTa B HeyAapoonacHoe COCTOsIHUE.

MpunoxexHne N 13

kK PegepanbHbIM HOpMaM ¥ NpaBuam

B ob6niacTv npombilneHHon 6e3onacHoCTm
"MIHCTPYKUMA MO pacyeTy U NPUMEHEHUIO
aHKepPHOW Kpenwu Ha YrofbHbIX WwaxTtax",
yTBEPXXAEHHBIM Npukasom defepanbHom
CNy>0bl MO 3KOMNOrMYeCKoMY,
TEXHOMOrM4eCckoMy 1 aTOMHOMY HaA30py
oT 17 pekabps 2013 r. N 610

PACYET MAPAMETPOB AHKEPHOW KPEMW KOPOTKMX OYNCTHbLIX 3AEOEB
[. OBLUME MONOXEHWNA

1. K cuctemam pa3spaboTku KOPOTKMMM 3a60SMM OTHOCSTCH: KamepHasi, KaMepHO-CTonboBasi U KOPOTKUMM
cTonbamw.

2. TexHomnorms BbleMKy onpeaenseTcs TUMNOM NPUMEHSAEMOro BbIEMOYHOIO 1 TPaHCMOPTHOro obopyaoBaHus,
cnocobom KpenneHuss u TUMOM NpuUMeHsieMon Kpenu. [opHble BbIPabOTKM MPOBOAATCHA TOMLKO NO MMacTy.
OpHoBpeMeHHO MPOBOAMTCA HE MeHee Tpex napannenbHbiX LTPEKoB rMnaBHblX HanpasneHwun. lupuHa kamep
N3MEHSEeTCS B 3aBUCMMOCTU OT FOPHO-reonorm4ecknx ycrnosum ot 5 go 12 M, anvHa ux gocturaeT B OTAEMbHbIX
cny4dasx 150 m.

3. Bce wmHoroobpasne cuctem pa3paboTkm CBOOUTCA K HECKOMNbKMM TUMUYHBIM CXEMaM, KOoTopble
npeacTaBneHbl Ha pucyHKax 1 - 2 HacTosLwero npunoxexus. LUTpeky rmaBHOro HanpaBneHUs NPOXo4saT A0 rpaHuy
LLaxXTHOro Nors, a oTpaboTka kamep Be4eTCA B HanpaBrieHnW oT rpaHuL K CTBONY.

BHauyane npoxogdaT oT YeTbipex A0 LWeCTH KaMep, KOTOpble MPaKTUYECKN ABMSIOTCA BbIEMOYHBIMU LUTPEKaMMU,
3atem obpaTHbiIM XodoM oTpabaTbiBalOT Hape3aHHble MNOonochbl, NpuM 3TOM NuHMA 3abos pacnonaraeTtcs
neprneHaVKynspHO WM Mo AMaroHanu K UX npogosfibHOM ocu. bonbluoe BHMMaHME yAenseTcs BOMPOCY BbleMKU
OCTaBneHHbIX LenvkoB. Cxema paboT o YaCcTUYHOMY U3BMNEYEHUIO LIENNKOB NpMBeAeHa Ha pUcyHke 3 HacTosALLero
MPUNOXEHWS.



f
5
g

Puc. 1. Cxema o0TpaboTKM YrofnbHOro niacta KaMepHO-CTONGOBO CUCTEMO C BLIEMKOW YISl 3aX04KamMu

Puc. 2. Cxema oTpaboTkmM yronbHOro nrnacrta kaMepHON CUCTEMOM C OapbepHbIMU LiennKamm
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Puc. 3. Cxema BegeHnss paboT No YacTMYHOMY MOralleHuto ropHbIX BbipaboTok. 1 - yHMBepcanbHasa BpyboBas
MallunHa; 2 - BypoBasd MawwuHa ans obypusaHus 3abos; 3 - B3pblBHas OTOOWKa; 4 - norpysodHas mawwuHa; 5 -
caMoxofHasi BaroHeTka; 6 - OypoBOM CTaHOK AN aHKEpHOW Kpenw; 7 - npuemMHas 4acTb MarmcrparbHOro
KoHBeliepa

II. METOOVKA ONPEAENEHUA WNPUHbBI N TTAPAMETPOB KPEIJIEHVA
KPOBJII KAMEP

4. BblOOp WWPUHBbI KamMep NpOM3BOAUTCA MO TEXHOMOrMYECKMM COODpaKeHUAM WCXOAs M3 YCINOBUMA
acpcpekTnBHOM paboThl, 3aTEM A8 NPUHATOrO NponeTa Kamepbl onpeaensaeTca MOLWHOCTb HECYLLEro Cros nopog,
KOTOPbIN HEOBXOAMMO CKPENUTb aHKEPHOW Kpenbio, B pedynbTaTe 4yero bynet obecneyeHo ycTomyYnBoe COCTOAHME
KpoBnu kamepbl. [py aToM rnybuHa aHKepoBaHWs KPOBMW AOMKHA ObiTb paBHa MOLYHOCTM 3TOro Crosl, a
NNOTHOCTb YCTAHOBKMN aHKEPOB ONpeaensaTbCs He0OX0ANMbBIM CONPOTUBIIEHNEM KPETMU.

5. ECnu Ha HEKOTOPOM PacCTOSiHUM OT KPOBIM Kamepbl pacrionioxeH crion kpenkon nopoasl (R, > 60

Cc
MMa), To AnvHy aHkepoB B Kamepe Heobxoaumo BbiBpaTb M3 Tex CoobpaxeHuin, YTOObI CpaBHUTENbHO criabble
MOPOAHbIE CrOWM MOABELUMBANUCH K 3TOMY KpPenkoMy criol. B aTom cnyyae AnMHY aHKepoB, UX COMPOTUBIIEHME,
KONMYECTBO aHKepPOB B psdy U pacCcTosHUE MeXAy psaaMu aHKepoB ONpeaensnTcs B COOTBETCTBUM C pasgenamm
I - lll npunoxeHusa N 2.
6. MNMpu kamepHoW cucteme pa3paboTky ynpaBreHWe KPOBMeW OCYLEeCTBAETCA C MOMOLLbIO LIeNIUKOB, a
nponeTtbl kamep BbIOMpalTCA wucxodsa M3 ycTonumBocTM mnopoAd. LUupuHa kKamepbl MNpuMHMMaeTcs paBHOW

YCTOMYMBOMY NpPOIieTy KPOBMu |y , M, KOTOpbI onpeaensieTca no popmyne:

0,2hR [ 1-&Ka?

| = %
- (L+k,)7, '

roe |y - YCTONYMBLIN NPONET KPOBMWU, M;

h0 - MOLLHOCTb HKHErO Crosi KpoBMu, M;

& - 6espasmepHbIit KO3 MUUMEHT (ANs ycroBuin nonormx nnactos Kys6acca pasHbii 0,7 - 0,8);

k

Y - o6bem Bec nopog (nogpabotaHHon Tonwm), MH/m3;
H - rnybuHa pa3paboTku, m;

RC - MPOYHOCTb NopoS, (HUXHEro crnosi KPoBMM) Ha OAHOOCHOEe cxaTne, Mla;

- KOA(PPULMEHT KOHLIEHTPALIMM AABMNEHUS B MECTE 3aKpensieHusi HuxkHero crosi kposnm (K, = 1,5 - 2,0);

Hl

kn - KO3(hPMLMEHT NPUrPY3KM HUKHETO CIOS KPOBIU;
Y, - 06bEeMHbIN BEC HIBKHEro crnos Kposnu, MH/m3.



7. WvpvHa MeXxgykaMepHOro feHTOYHOrO LUenuka npy YepegoBaHuM Kamep M LIeNIMKOB onpefernsiercs
peLleHNeM paBeHCTBa OTHOCUTENBHO B,

(A+Bu)]/Hk3 =B,R K, (2)

roe A - LumpuHa kKamepbl, M, NPUHUMAETCHA PaBHOW UM MEHbLUEN |y ;
B, - LUMPMHA MEXOYKaMEpHOro Lienuka, M;

K. - koachduumeHT 3anaca;

3

Ry - KybMKoBasi NPOYHOCTb YIS Ha cxkaTue, MIa;

kcp - KO3 PULMEHT (POPMBbI, PaBHbIN:

B
k,=0,75+0,25-% (3)
m

B

3aecb mB - BbiIHUMaemMmada MOLWHOCTb nnacTta, M.

8. InybuHa paboT npu HeobGXOAMMOCTM COXpPaHEeHWs 3eMHOW MOBEPXHOCTW NPUHUMAaeTCs pPaBHOW
hakTU4EeCKoMy pacCTOSHWUIO OT KPOBMMW Nacta A0 3€eMHON NOBEPXHOCTMU.
B octanbHbIX cniyyasix H, M, npuHnMaeTcs paBHOM MOLLHOCTU HENOCPEACTBEHHOM KPOBMNW, HO HE MeHee 2A.

9. MowHocTb Hecyulero cnosi, M, M, onpeaenseTcsa no dopmyne:

_% 7Hk11k21k3

m 4
"R K,Ks @

rae A - LWMprHa kamepsbl, M;
¥ - 06beMHbI Bec nopoa, MH/m3;

kl1 - KO3 PULMEHT 3aKpeENEHNa KpOBM Ha onopax, paBHbin 1,41 - 1,63;
k; - KOO (PMUMEHT NPUTPY3KM BbiLLENEXaLUmMx Nopoa, pasHbiv 2,5 - 3,0;

k3 - KOO (PMLUNEHT BNNSHNS ONOPHOTO AaBMneHMs OT paHee oTpaboTaHHbIX kKamep, paBHbIv 2,5;

~
=
1

KO3 PULMEHT BANSHUS TPELLMHOBATOCTW NOPOS KPOBMNK, PaBHbIA B 3aBMCMMOCTU OT Tuna kposnu 0,6 -
0,9;

k5 - KO (PMUUNEHT yBENNYEHMS MPOYHOCTM NOPOA 3a CHET aHkepoBaHus, pasHbin 1,3 - 1,4.

10. AnnHa aHkepoB., onpegendeTcd no chopmyre:

,=m_ -+ +1 (5

rae |, - ry6una 3anaca AnuHbl aHkepa Bbille HeCyLLEero crosi, npuHumaemas 0,5;
|B - AnNvHa BbICTyNaroLen Yactun aHkepa, pasHas 0,15 - 0,2 m.

11. Mepepn pacuyeToMm no opMyrie 4 HaCTOSLLEro NPUINOXKEHUs HEOGXOAMMO NPEACTaBUTL PAacYeTHYI0 CXeMmy,
BbiGpaTh 3Ha4YeHUs KO3MPULUNEHTOB, BXOAAWMNX B 3Ty POPMYry, U onpeaenvTb cpeaHeB3BelleHHOoe 3HayeHue

NPOYHOCTN NOPOA Ha OOQHOOCHOE CXaTune RC no coopmyne 3 npunoxeHusa N 2.
12. Heobxoanmoe conpoTueneHne aHkepHon kpenun, P, kH/M2, onpenensietcs, ncxoas ms obecrneyeHust

ax’

"nogLWmnBKN" HeCyLero Crios K BbILLEPACNONIOXEHHbIM YCTOMYMBBLIM NOPOAaM, BEC KOTOPOro 3aBUCUT OT MOLLHOCTU
W NSIOTHOCTM NopoS;:

P.=m_ 7K., (6)

a.K



rae K, - koadbcpuument sanaca, K, =1,2-1,7;
¥ - 00bEeMHbIV Bec nopog Kposnu, kKH/m3.

13. Tpebyemoe konmM4ecTBO aHKepoB B psAay, N, onpeaenseTcsa no dopmyne

0 PuAC
K N ’

a

roe CK - MPUHATOE pacCToAHNE MeXOy pAgamMn aHkepoB, M;

N, - Hecyllas cnoco6GHOCTb 0AHOTO aHkepa, kH.
lMony4yeHHOe pac4eToM KONMMYECTBO aHKEPOB B psiy OoKpyrnsieTcst B 6onbLuyto ctopoHy o 0,5.

Mpunoxexne N 14

kK PegepanbHbIM HOPMaMm 1 NpasBunamM

B 06nacTu npoMbILWNEHHO 6e30nacHOCTU
"MHCTPYKUMSA NO pac4eTy U NMPUMEHEHMIO
aHKEePHOW Kpenu Ha yrofbHbIX waxTax”,
yTBEPXAEHHbIM Nprkasom deaepanbHOn
cnyX6bl N0 3KONOrMYECKOMY,
TEXHOMOrM4YeCcKoMy 1 aTOMHOMY HaA30opy
oT 17 pekabps 2013 r. N 610

PACYET
NMAPAMETPOB AHKEPOB B TrOPHbIX BbIPABOTKAX, OBOPYAOBAHHbIX
NMOABECHbLIM MOHOPEJIbCOBbIMA IOPOIrAMU

I. PACYET NAPAMETPOB AHKEPHOW KPETW KPOBJIN MOPHbBIX BEIPABOTOK
C YYETOM MPUTPY3KM OT NOABECHOW MOHOPENBCOBOW OOPOIA

KpoBnsa ropHbix BblpaboOToOK, B KOTOPbIX npeaycmaTpuBaeTcs npumeHenHue MO, wcnbiTbiBaeT npu ee
aKcnnyaTaumm gencTeme AONOMHUTENbHBIX Harpy3ok (B TOM YMcne guHaMumyecknx). 3To0 06CTOATENBCTBO AOIMKHO
ObITb YY4TEHO MpU onpeaeneHun napameTpoB aHKEPHOW Kpenu nyTem yBenm4eHUs 3HadeHns pacyeTHOW yaenbHON

Harpysku P, Ha Benununny npurpysku AP, , cosgaBaemoit nepeBoaumbiM no MM/ rpysom.

3HaueHne AP, HaxoguTcs 13 BbipaXeHus:

AP ="t (1
+~"pc, "W

I
roe anax - MaKkcMMmanbHas ctaTuyeckasi Harpyska Ha ogHy nogsecky, kH;

C, - paccTosiHue mexay nogseckamu MMA, m;

kHZZ - KO3hPULUMEHT, yUUTbIBAOLLMIA BANSHNE HA KPOBMAK OUHAMWYECKUX HarpysoK, BO3HMKAKOLUX Mpu
nepeBO3Ke rpy30B.

PacueTt BennynH anax n C, NnpoBOANTCS B COOTBETCTBUM C pasferiom Il HacTOSILLEro NPUNOXEHMS.

MapameTpbl aHKEPHOW Kpenu KpoBnu ropHon BbipadoTku ¢ MM onpegensaioTca B crieqyoweM nopsiake: no
HaCTOsLLEN VIHCTPYKUMM HAXOOMTCS 3Ha4YeHMe yOenbHOW Harpysku Ha aHkepbl P, koTopas ysBenuuuBaetcs Ha

a
sHavenne AP, nocne uero no cymmapHoii pacuetHoit Harpyske P, +AP  BbiGupatotcs HeoGxoaumble TN u
napameTpbl aHKEPHOM Kpenu KPOoBIu.



Il. PACHET MAPAMETPOB AHKEPOB, CIYXXALLNX ONA NMOABELWMBAHNA
MOHOPEJ/IbCOBOW JJOPOT' A

1. AHKepbl AN noaBeLuMBaHMA MOHOPENbCOBOW AOPOrM K KPOBME rOPHOW BbIpabOTKM yCTaHaBNUBAKOTCS
OONOMHUTENbHO K OCHOBHOW Kpenu ropHon BblpaboTku. PacyeT napameTpoB aHKepOB, CnyXallumx Ans KpenneHus
MM, npoBoaUTCA UCXOAS U3 MaKCMManbHOrO Beca MepeBO3UMOro rpysa, BENMYUHbI AOMYCTUMOW Harpysku Ha
OfHY MNOABECKY MOHOPENbCOBOro Myt U Heobxooumoro KoadduumMeHTa 3anaca, YYuTbiBaloLWero BO3MOXHblEe
ONHaMU4eckme neperpyskn cucTemMol, onpegensemsie npovssogutenem NMMI.

2. MakcumanbHasi ctatmdeckasi Harpyska Ha o4HY NoABecKy anax , kKH, onpegensieTcs no popmyne:

P = (Q™+Q, )_kT . (2)

max o o
roe Qr - MakCMMarnbHO-A0MYCTUMbIA BEC NEPEBO3MMOro rpysa, NPpUMXOAsaLLMINCS Ha OTPEe30K OOporu LT ,
kH;
L - yyacTok MOHOpPenbLCoBOi OOPOrM, M, B Mpedenax KOTOporo npoucxoauT ee Hanborblliee HarpyxeHue

T
(pycyHOK 1 HacToALWEro NPUNoXeHUs), onpeaenseTcs NPMXoAALWMMCS Ha HEro KONMYECTBOM IPYy30BbIX TeNexek g
M paccuMTbiBaeTCs MCXoas M3 TexHW4eckux xapaktepuctvk MM, gonycTumoro Beca NepeBO3MMOro rpysa u
rpy30MoAbeMHOCTM FPY30BOM TENEXKU.

Q, - cymmapHbIit Bec HaBeCHOro (NoAbeMHoro) o6opyaoBaHws Ha yyacTke goporvt L, kH;

k - KOSd)(*)VILI,I/IeHT, BeINiM4nMHa KOTOpPOro 3aBMCUT OT KOJiIM4eCTBa HECYLMX Tenexek, nonagarwmnx Ha aBa

T

CMEXHbIX peJibCa OTHOCUTENIbHO TOYKM noaBeca u onpenenaeTca no q)opmyne:

kT=2—IC'K npy I(; <1,@

I I

3aecb |_K - MUHUMalnbHOE PacCToOAHUE MeXOy HeCyLWnMn Tenexkamm, M;

Crl - paccTtosHne mexay nogseckamu MM, m.
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Puc. 1. Cxema k pacyeTy Harpysok Ha noasecku MM

3. Micxods M3 KOHCTPYKLMM MOABECOK U X Hecywelt cnocobHocTn N, paccTosiHme mexay nogseckamu C
BbIGMPAIOT C TaKMM pacyeToM, YTOOb! BbIMNOSHANOCH YCIOBUE:



P™K,<N_, (4)

roe k3 - KO3(hbMUMEHT 3anaca, y4MTbIBAOLWUN OUMHAMUYECKNE Meperpy3kn CUcTembl, onpeaensieMbin

npoussogutenem MM n npuHMMaeTcs paBHbIM HE MEHEe Tpex.

Moa nopBeckoi MOHMMAETCs KOHCTPYKUMSA, COCTOsILas M3 pacTsKeK-NMoaBecoB - CUCTEMbI, COEAMNHEHHbIX
mexay coboi cTepHel, Lenei, XxoMyToB, 6ONTOB Ha OAHY TOYKY KpenneHus MoHoperbca. Takum obpa3om, ogHa
noJBecka MOXET COCTOSITb Kak M3 OOHOW, TaKk M U3 HECKOJNbKUX pacTsikek. Ecnv nocnegHue cXogsitcs B OQHOM
TOYKE KpenneHusi MoHopesibca, TO Hecyllash CMoCOGHOCTb BCEW MOABECKM MOXET HEe PaBHSATbCA CYMME HECYLUMX

crnocobHoCTeln ee OTAEesbHbIX pacTaXeK-noaBecos. HOSTOMy nog BeNUYMHOM Nn cnenyet noHuMaTtb

MUHUManNbHYIO Harpysky, MpuM KOTOPOM MNPOUCXOAUT paspylleHne XoTss Obl OOHOro anemeHTa MOABECKM,
npuBoAsiLLEee K BbIXOQY ee U3 CTpos.
Ecnn HepaBeHCTBO (4) HacTOAWEro MNPUMNOXEHUs He BbINOMHAETCH, HEeOoOXoAMMO: YMEHbLUWUTb BeC

max
nepesoaumoro rpysa Q. , nuBo yBennuuTb HecyLuyto crnocobHocTb noasecok N, nnbo cokpatuTb paccTosiHue

Mexay HAMKU Cn, nnbo YBEJINYNTb KOJIMYECTBO IrPy30BbIX TEJIEXEK (.

a
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Puc. 2. BapuaHTtbl nogsewwmvBaHus MNMMI. a - Ha 0QHOM aHKepe C XeCTKMM KpenneHvem; 6 - Ha OByX aHkepax C
XECTKMM KpEenrieHNeM; B - Ha OOHOM aHKepe M Lenu; I - Ha ABYX aHkepax u uensix

o max o
CymMMapHbIi BEC MepeBO3MMOro rpysa UM HaBecHoro obopygosaHus QI +Q., npuxopswwiica Ha
KOIIMYECTBO IPY30BbIX TENEXEK (, He AOMMKEH NPEBbILIATL UX Hecyluer cnocobHoctn N .

4. OnuHa NpsAMONUHENHbIX CEeKuMA npuHumaeTtcs He bonee 3,2 M. PacctosHue mexay nogBeckamu He
OOMKHO JonyckaTb npornba moHopensca mexagy Humu 6onee 1/200 anuHbl cekuun cneunpodung. HangeHHoe
paccTosiHue mexay noaseckamu C_, paBHOe Liary ycTaHoBku nofseluvsatolumx aHkepos C
COOTBETCTBUE 3TUM TpeboBaHMNAM.

5. Heobxoanmas HecyLas crnocobHocTb aHkepos N

nposepsieTcsa Ha

am ’

. 0 CHyXawmx ans nogselunsanuna MM, onpenensietca
NCXOAst N3 HecyLlen CnocobHOCTU OOHOW NOABECKM N11 , €8 KOHCTPYKLMM (KONMMYecTBa 3akpennsioLwmx nogBecky
aHkepoB N ) 1 koadduumeHTa 3anaca K, :

N
N,=2—=.(5
an nk ()

am 3

Mo HangeHHoW BENMYnHE Narl BblIOMpaeTCca COOTBETCTBYIOLLMI € AMAMETP aHKEPHbLIX CTEPXKHEN.

6. OnnHa aHKepoB NoaBeCKU MOHOpeﬂbCOBOVI aoporun Ian OOIMKHa ObiTb Gonblue OnvHbI aHKepoB nepBoro

YPOBHA, YCTAHOBJIEHHbIX B KpOBJ1€ TOPHOU Bblpa6OTKVI. BennuuHa Ian pacc4ynTbiBaeTCcA no cbopmyne:

L, =1 +L. , &)

roe |aK - pacuyeTHas AfMHa aHKepPOB NEPBOrO YPOBHS (C y4ETOM AJIMHbI BbICTYMAMOLEN B FOPHYH BbIpaboTKy
YacTU aHKEPHOrO CTEPXHSA);



I - BeliM4ynHa 3arny6neHMﬂ nogeewwnsarowmx MMI aHKepoB Hapg aHkepaMu nepBOro ypoBHA, KOTOpad

3ar
npuHMMaeTcs paBHon He MeHee 0,5 m ans Il TNa kpoenu no obpylaemoctn u He meHee 1,0 m gna |, Il n IV Tnna
KpOBMM No obpyLlaeMocTu (PUCYHOK 3 HACTOSALLEro NPUITOXKEHWS).
[OnuHa 3akpennawwen BTyNKN AoIMKHA ObITb He MeHee 1,1 M.
7. Ins nogBeckM MOHOPENbCOBOW A0POrM MOryT ObiTb MCMOMb30BaHbI CneumnanbHble aHkepbl HE0OX0ANMOWn
HecyLlen cnocobHOCTU, yKa3aHHOM B MyHKTE 5 HACTOALLEro NPUNOXeEHNs.

2
227277 A7 27 2. 7727
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aHKepHasa Kpenb _{
KpOBJH BEIpaboTKH
TIEPBOTO YPOBHS

aHKepH! s :
noasewrnsanus [IMJ] :

Pwuc. 3. Mpumep kpennexunsa NMMVQ

MpunoxexHne N 15

K ®efeparnbHbIM HOpMaM ¥ npasunam

B 00nacTu NpoMbILLNEHHOM 6e30nacHOCTU
"MIHCTpYyKUMS NO pacyeTy 1 MPUMEHEHUIO
aHKepHOW Kpernu Ha YroribHbIX waxrax”,
yTBEPXAEHHbIM Nprkasom deaepanbHom
cnyX6bl MO 3KONOrMYECKOMY,
TEXHOMOrM4yeckomMy n aToOMHOMY Hafa30py
oT 17 pekabpsi 2013 r. N 610

PACYET MAPAMETPOB AHKEPHOW KPEMW COMPSAXEHU
I. OBLWWME MNOJIOXKEHUA N NCXOOHLIE PACHETHBLIE OAHHBLIE

1. Bugbl CONPSXXEHUN OAMHOYHbIX TOPHbIX BbIPAbOOTOK MpeAcTaBMneHbl Ha PUCYHKe 1 HacTosLero
npunoxeHus. ConpsikeHns ropHbiX BbIpabOTOK NoApa3gensanTcs Ha NPSMOYronbHbIe (a, B) 1 OCTPOYrofbHble (0).
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Puc. 1. Buapbl conpsikeHuii ropHbIX BblpaboToK. a - NpsiMoe nepeceveHune; 6 - KOcoe nepeceyeHne; B - NpsiMoe
OTBETBIIEHUE; T - OCTPOYroflbHOE MepeceyeHue; 4 - OTBETBIIeHWEe MO KPUBOW; €, X - COeOUHEHUS ABYX TFOPHbIX
BbIpaboOTOK B OAHY; 3 - OBYCTOPOHHEE OTBETBIIEHME; U - MEepecevyeHue C Pa3HOCOM FOpHbIX BbIpaboToK; K -
COMPSKEHNE TPEX FOPHBIX BbIpabOTOK (TpeyrosfbHbIi y3en); 1, M - NPUMbIKaHWE FOpPHbIX BbIpaboToK

2. MNpw npoBegeHMn 1M NogAepXKaHMU NapHbIX FOPHbIX BbIPAbOTOK B YCMOBUAX AUHAMUYECKUX MPOSABIEHUN
FOpHOro AasneHus (mnacTbl, onacHble NO FOpHbIM yAaapam, BHe3arnHbiM Bbibpocam yrnsa (nopoAbl) u rasa) Bce
paboTel no npoxogke cboek mMexay HUMM C onpegeneHveM ©e30nacHOro paccTosiHWMst 3acedku cbowku ao
BGnvkHero 3a60s NPOBOAMMON FOPHOW BbIPAabOTKW, MPUHATUIO MUHUMAINBHOTO OMepeXeHns 0gHOro MPoOXog4eCckoro
326051 OTHOCUTENBHO APYroro U pacyeTy LWNPWHbI NOAATNIMBOrO Lenvka Mexay BblpaboTkaMu crieayeT BbIMOSNHATh
C yyeToM TpeboBaHM COOTBETCTBYIOLLUMX HOPMATMBHbLIX JOKYMEHTOB, pernaMeHTupyowmx 6esonacHsle ycrnosus
paboThbl.

3. Cbonka napHbIX FOpHbIX BbIpabOTOK WM KpenneHue MX COMpsKeHUW MpoBOAUTCA C OTCTaBaHWEM OT

1
6nvxHero npoxoag4yeckoro 3abos Ha paccToAaHne He MeHee I , onpegendaemMbiM NMo cbopmyne:

I'=1,5(B} +B; +1,), (1)

1 1 o o o
roe Bl , BZ - COOTBETCTBEHHO LLUMPUHA KaXaoun NapHOU ropHoum Bblpa6OTKI/I B NMpoxoake, M;

I11 - WMPUHa uenunka Mmexay ropHbiMu BblpaGOTKaMVI, M, a onepexeHne nepenoBoro npoxoa4eckoro 3abos

Mo OTHOLUEHMIO K 3ab0t0 /:l,pyr017| Bblpa6OTKI/I npnHMMaeTCA He MeHee " , onpeaendaemMoro U3 BblpaKeHus:
w_ 1 1
I_%&+@Hﬁma

4. CyLleCcTBEHHOE BMMSHME HA YCTONYMBOCTb COMPSKEHWI U COMPAratoLLNXC ropHbIX BbIpabOTOK OKasbiBaeT
dopma nx ceveHus, KoTopas BbIbUpaeTcsa C y4eTOM UHTEHCUBHOCTY MPOSIBNIEHWIA TOPHOTO AaBfeHWs, Matepuana u
TMna kpenu. MNpu aHkepHOW Kpenu dopMa COMPSXKEHUN NPUHUMAETCH MNPSIMOYrOflbHOW WK TpaneuneBuaHOW C
MIOCKOW KPOBIEN, COBNaatoLLet C NOBEPXHOCTSIMW HaMacToOBaHUSA MOPOA, a B MNACTOBbIX BbIEMOYHbLIX FOPHbIX
BblpaboTKax - C KpoBrem nnacta. B HeycToMumBbIX nopogax M Ha CONpshKeHWsix ¢ OonbliyMMm MponeTtomM
npuHMMaeTcs cBogyaTasi opMa CeYeHus.

5. PacuyeTHas rnybuHa pacnosfioXeHusl COMPSPKEHUS OT 3eMHOM MOBEPXHOCTU MPUHMMAETCH, Kak U Ans
NPOTSKEHHBLIX FOPHbLIX BIPABOTOK, NO NYHKTY 4 npunoxeHust N 2.

6. PacdeTHas WupuHa conpsbkeHnn NnpuHMMaeTcs no NyHkTy 3 npunoxeHus N 2 B 3aBUCMMOCTM OT BuAa
conpsikeHus.

PacueTHas LWmpuHa ConpsikeHNA NepecekatoLwnxcsa 1 OTBETBISAOLMNXCSA FOPHbIX BbipaboTok, pucyHok 1 (a, 6,
3, K) HacTOosILLLero NpUnoXxeHus, onpeaensieTca no opmyne:



B=yBZ+B? , (3)

rae B, n B, - daktnyeckas wupnHa nepecekatoLLmxcst ropHbIX BbIpaGOTOK B MPOXOAKE, M.

PacueTHas WMpUHa conpsi)KeHW C COEAUHEHNEM, OTBETBMNEHUEM U NPUMbIKAHUEM OLHOW rOPHOW BbIpaboTKU
K Opyron, pucyHok 1 (B, I, 4, €, X, U, N, M) U PUCYHOK 2 (a, 6, B) HACTOSILLErO MPUNOXEHUS!, ONpeaensitoTcs no
dopmyne:

B=4/B+0,5B; , (4)

roe B, - dakTuueckas wvpvHa rnaBHo ropHoOii BbIPAaGOTKM B MPOXOAKE, M;

B, - daktnueckas wupuHa npumbikatoLLei, OTBETBSIOLLENCS, COEANHSIOLLEVICA TOPHON BbIPaGOTKY, M.

a 0 B
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Puc. 2. Bugbl conpsbkeHui npn npoBeAeHNY CnapeHHbIX BbIpaboTok. a, B - NPAMOYronbHble; 6 - OCTpOyronbHble

PacueTHas wupuHa conpskeHW NoAroTOBMTENbHOW rOPHOM BbIpaboTKM C OYMCTHbIM 3aboem, pUCYHOK 3
HaCTOALLEro NPUNOXeHus, NPUHMMAaETCH PaBHOW LUMPUHE MOATOTOBUTENbLHON TOPHOW BbipaboTknm B MPOXOAKeE.
PacyeTHasa BbicOTa COMPAratoLLMXCS rOPHbIX BbIPAOOTOK U COMPSPKEHMIM MPUHMMAETCH PaBHOW MX MakCUMarbHOMW
GhakTUYECKOWN BbICOTE B MPOXOAKE.

7. PacuyeTHble conpoTueneHna nopog ogHOOCHOMY CXaTUo B Maccuee Rc cnenyet onpenenAaTb OTAENIbHO

Aana KpoBJin, OOKOB 1 MOYBbI:
B KpoBJie - Ad BCeX CroeB nopo Ha BbICOTY, PaBHYHO 1,5 pacquH0|7| LLUNPUHbI CONPAXEeHNA;
B 6okax - Ha d)aKTI/I‘-IeCKyIO BbICOTY COMNpsAXeHnA C y4eTOM BCeX CJ10eB Nnopon U yrna;,
B nNo4Be - Ha FJ'IY6I/IHy, paBHYHO pacquHon LLUNPUHE CconpsaXXeHnA.

Ons pagoa CMeXHbIX cnoeB C WU3MEHYMBOCTbIO RC no 30% NPUHNMAaETCA [ONnA BCEro CconpsaxeHud
ycpeaHeHHOe 3Ha4yeHne pac4eTHOro cConpoTnuBeHna nopoa cxaTtuo, onpeaendemoe no (*)OpMyJ'IeZ

R,m +R,m,+..+R.m_)k.k
_( cl 1 c2'" 2 Ch n)

C "Bl
R, = . (5)
m, +m, +...+m,

Bxogswme B chopmyny napameTpbl paclindgposaHsl B popmyne 3 npunoxexHus N 2.

8. Bbibop TMna kpenu n onpegeneHne ee nNapameTpoB ANs COMPSIKEHWI FOPHbIX BbIpaboTOK Mpon3BoanTCs
Ha OCHOBe pacyeTa CMeLeHUN MOPOA4 M OXMOAeMbIX Harpy3ok Ha Kpenb C y4eToM pasmMepoB U PopMmbl
NMoNepeyHOro CeyYeHusl, XapakTepUCcTUK NPOYHOCTU, CAIOUCTOCTH, TPELLMHOBATOCTU, TEKTOHUYECKOW HapYLLIEHHOCTU
N YCTOMYMBOCTWM NOPOA B KpoBrie, Bokax M MoyBe, a Takke C Yy4eTOM WMHTEHCMBHOCTM TOPHOrO AaBfieHMs Ha
Pa3nn4YHbIX CTagusax NOAAEPKaHNS CONPsHKEHWUA, 0BYCNOBIEHHON rIyOMHOM OT NOBEPXHOCTU U CTENEHBbIO BIVSHUS
Ha CONPSPKEHUS APYrMX ropHbIX BbIpabOTOK U OYUCTHBIX paborT.

B HacToswen WHCTpyKumm paccmaTpmBaloTCa METOAMKM pacdeTa CMeLeHWn nopon Kposnw, Koraa
NPUMEHSIETCS aHkepHas Kpenb. 3aaHKepoBaHHbIE MOPOAbl YNPOYHAIOTCS, B pe3yrnbTaTte Yero CMeLeHUs KpoBmnu
CHWXXatOTCA MPUMEPHO BABOE MO CPaABHEHWIO C MEPEMELLEHNEM NOPOL, Ha KOHTYPe KPOBMN B TOPHLIX BbipaboTKax,
3aKpennseMblX paMHOM NOAATIIMBOW Kpenblo.
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Puc. 3. ConpsikeHnst o4ncTHOro 3abosi ¢ NOAroTOBUTENBHOWM rOPHOM BbIpabOTKOW. a - ¢ norawaemon; 6 - ¢ ropHon
BbIpabOTKOM, COXpaHAEMOM 3a NepBbIM O4YUCTHBIM 3a00eM; B, T - C MOBTOPHO UCMONb3yEMOW; A, € - C NPOBOAUMOW
BMPUCEYKY K BblpabOTaHHOMY MPOCTPaHCTBY (MpW CMMOLHON MpUCEYKE WNU MNpU OCTaBMEHUU MOMOChl Yrns
LWUMPUHON 2 - 4 M); X, 3 - C FOPHOMN BbIPabOTKOW, OXPaHAEMOW LeNIMKOM LIMpUHON MeHbLue 0,1H, Ho He MeHee 15 wm;
n, K, N - C rTOpHOW BbIpaboTKoOW, oxpaHaemon uenvkom (2,5 - 3,0)m (Npm noraweHnn OAHOM M3 MapHbIX FOPHbIX
BbIpabOTOK 32 OUMCTHBIM 3ab60eM Unu Npu ee BpEMEHHOM COXpaHEHUU ANs Lenewn TpaHCNOPTMPOBaHWSA Yris); M, H
- C ropHoM BbipaboTkon, ohopMnseMor 3a O4YNCTHBIM 3aboem

OcoBEeHHOCTLI0 METOAUKN pacyeTa CMeLLEHUIA MOPO Ha KOHTYpe COMPSKEHWI, NPUBEAEHHON B HACTOSILLEM
pasgene, siIBNSIETCS TO, YTO paccMaTpMBalOTCA CMELLEHUs elle He3aaHKepPOBaHHbLIX MOPOA KOHTypa TFOpHOM
BbIpaboTKM, 1 NOSTOMY UX BENUYMHA B LMEPOBOM BblpaKeHUM Bornblue, YeM NpY YCTaHOBMEHHbIX aHKepax.

B dopmynax tabnuubl N 1 HacToAWwero NpUNoXeHUs CMELLEHWs MOpOoS B TUMOBLIX YCIOBUSIX B 30He

1
BrMsiHMa oumncThbix pabot (U, U;, U, AU") npusopsatcs kak cymmapHoe cmelieHue MO4BbI W KPOBMM

(koHBepreHumst). OgHako B pesynbTaTe mepecdeTa NOCPeAcTBOM KoadduuueHTa kk dopmynbl Tabnuusl N 1

HaCTOALLEro MPUNOXEHNS BbIpaXatT CMELLEHUSI TONBbKO KPOBSM B HE3aaHKEPOBaHHOM COCTOSIHWN.
CwmelleHusa kpoBnu, onpeaensiemble no dopmynam Tabnuubl N 1, nocpeactsom koadduumerta 0,5 dopmyn
27 - 28 HacTOSLEro NPUOXeHNs NepeBoAATC B YPOBEHb PacyeTOB CMELLEHUIN 3aaHKepOoBaHHbLIX NOPO KPOBMU
no meTtoauke npunoxeHuss N 18, n napameTpbl Kpenu paccyuTbIBAOTCA €AMHO0OpasHbiM crnocobom no Bcew
UHCTpyKUMK.
9. ConpsbkeHnst OYUCTHbIX 3aboeB CO WTpekamMyn MOryT ObiTb 3akpenneHbl aHkepamu 6e3 npuMeHeHus
nepeaBmKHON MEXaHU3MPOBaHHOW Kpernu CONPsXeHnin Npu UCMorb30BaHMN ABYXYPOBHEBOW CXEMbI KPEMeHS.

[l. PACYET CMELLEHW MOPOA HA COMPAXEHUAX FTOPHbIX BbIPAEOTOK
1 OLIEHKA MHTEHCVBHOCTUW NPOABNEHN FTOPHOIO OABIEHNA

10. BenununHa cmetenust nopod U, Ha conpspkeHUsIX ropu3OHTarmbHbIX U HAKIOHHBIX TOPHbLIX BbIPAGOTOK,
HaXOAALMXCA BHE 30HbI BINUSIHUSI OYUCTHBLIX paboT, onpefensieTcs no opmyrne:

U :ka kt9 kI:_:J kB k|UT ’ (6)



roe UT - CMelleHne nopon, MM, NPUHATOE 3a TUNOBOE U onpenendemMoe Mno pPUCYHKY 4 HacTosiuero

npunoXxeHna B 3aBUCUMOCTU OT pPaCHeTHOro ConpoTuBIIEHUA Mopoa KpPOBIIUA, MOYBbI UK 6okoB RC n FJ'Iy6VIHbI
pacnonoxeHuna conpsaxeHnsa oT N0OBEPXHOCTHU H;

ka - KOSCp(*)VILI,I/IeHT BITMAHNA Yyrna nageHna BMellakwlWwmx nopon W HanpasJ/ieHUA NpOoXOoOKu FOpHOVI
Bblpa6OTKVI OTHOCUTEJ1bHO NMPOCTUpPpaHnda nopoa, OﬂpeﬂeﬂﬂeMbIVI no tabnuue N 2 HacTosiLero NPUINOXEHUA;

Ky - KO3(pPMLUMEHT HaNpPaBneHUs] CMELLIEHWI NOopoA;: NPU ONpeaesieHn CMELLEHWUIA CO CTOPOHbI MOYBbI UIK
KpoBnM (B BepTUKaribHOM HanpaBlieHuK) Ky = 1; npu onpegeneHnn GOKOBbIX CMelleHuid nopog (B

rOpM30OHTaNbHOM HanpaBneHun) K, onpegensoT no Tabnuue N 2 HacTosIWEero NpUnoXeHus.
Tabnuua N 1

dopmynbl Anst pacyeTa CMELLEHWUIA KPOBIN Ha CONPSPKEHUSIX



Bua conpsikeHua u pacyeTHas oopmyna CMeLLeHNi Nopo/ Ans ero ydacTka | Kk ya yyacTkax CONpsiKeHUst B 3aBUCUMOCTM OT TUNa Mosnuna Ha
10 M Bnepean 04MCTHOroO 3ab0s, PUCYHOK 3 HACTOSILLIErO MPUIOXKEHMWS "HT pucyHke 3
KpoBIn HacTosLero
B cTBOpE C OYUCTHBIM 10 M C32[M OYUCTHOTO npunoxexus
3aboem 3abosi
I, IV I [l I 1 [l
1 2 3 4 5 6 7 8
1. C BEHTUNSLMOHHON WNN KOHBEMEepHON BblpaboTKOW, norawlaemon 3a 1,3 1,2 14 - - - a
nepBbiM OYUCTHbIM 3aboem nmpu oTpaboTke nepsoro cronba B BblEMOYHOM
yyacTke
U, =U,+UK_kk,
2. To xe, coxpaHsiemol 3a nepBbiM O4YUCTHbIM 3aboem npu oTpaboTke 1,3 1,2 1,4 1,8 1,6 2,0 6
nepsoro crtonba B BbLIEMOYHOM Yy4yacTKe W C KOHBEWEPHOW TOPHOM
BblpaboTkon npy oTpaboTke nocneayoLwmx cTondos
U, =U,+12U Kk kK,
3. To xe, ncnonb3yemMon NoBTOPHO M Norallaemon 3a BTOPbIM OYUCTHLIM 1,5 1,3 1,6 - - - B
3aboem
U,,=U, +(2U K +mk, K, )k kK
4. To Xe, UCMNOMb3yeMON NMOBTOPHO U COXPAHAEMOM 3a BTOPbIM OYUCTHbLIM 1,3 1,3 1,6 1,8 1,6 2,0 r
3aboem ans uenewn NPAMOTOYHOIO NPOBETPUBAHMSA
U,,=U,+12(2U k, +mk, Kk, KK,
5. To e, NpOBOAMMOWN BMPUCEYKY K BblpaboTaHHOMY MNPOCTPaHCTBY 1,2 1,3 1,5 - - - il
BCMOLLUHYIO
1 il
U, =U+Uk kk,
6. To e, NpPoBOAUMOW BMPUCEYKY K BblIpabOTaHHOMY MPOCTPAHCTBY C 11 1,2 1,4 e
OCTaBMneHWeM Nonochkl yrns WUPUHON 2 - 4 M
1
U, =Ul+0,7Uk kK,
7. C KOHBEWVEpHOW ropHON BbIpabOTKOM, OXpaHAEMOW LienmkaMmu yrns 1,4 1,3 1,6 - - - X
wupwuHom ot 15 m go 0,1 H M n norawiaemon 3a 04NCTHLIM 3aboem




U, =U, +Uk KKk,

8. To e, BpEMEHHO COXpaHSAEMOW 3a OYUCTHBIM 3aboem Ans uenen
TpaHCNopTUPOBaHUSA yrns

U,=U,+12U'k kk

Kp 'S K

14

1.3

1,6

2,0

1.8

2,2

9. C BEHTUNSALNOHHOW rOpHON BbipabOTKOW, OXpaHAEMON LLeNTIMKOM LLUMPUHON
15 m - 0,1 H M 1 norawaemom 3a BTOPbIM O4YUCTHbLIM 3a60em

U, =U,+(U}'+ AU} +tk, vul)k k.k

Kp 'S K

13

1,2

14

10. To xe, nogaTnMebIMK LenMKkamu WwmpuHon 2,5 - 3,0 m n norawuaemon 3a
BTOPbLIM OYUCTHBIM 3a6oem

U, +U, +(2U k, +0,05mk, )k

xps

1,2

1.3

1,6

11. C KOHBeWNepHOI BblpabOTKON, OXpaHsieMOV NoAaTNMBLIMW LiENMKaMm
wupuHom 2,5 - 3,0 m 1 noralaemon 3a O4UCTHLIM 3aboem

U, =U, +L1Uk Kk,

1,3

1,2

14

12. To xe, wupnHon 2,5 - 3,0 m 1 BpEMEHHO COXPaHAEMON 3a OYUCTHbLIM
3aboeM ans uenew TpaHCNOPTUPOBaHUS Yris

U,=U, +L3U Kk _kk

17kp s K

1,3

1,2

14

1.6

1,4

1,8

13. C BEHTUNALUMOHHOW MUIN KOHBENEPHOWN BblipaboTkamm, 0pOpMIEHHBIMM
3a O4UCTHbIM 3aboeM npu oTpaboTke nepBoro ctonba B BbIEMOYHOM y4acTke

—mk k

oxXp s

1,2

1,0

13

1,6

1,4

1,8

14. C BEHTUNALNOHHOW rOPHON BbIPabOTKOM, OCPOPMITEHHON 3@ OYUCTHBLIM
3aboem, MCnorb3yemMon NOBTOPHO M NoralaeMomn 3a OYUCTHBIM 3a60em
BTOPOW naBbl

U,,, =(mK,, +U KK, K,

13

1,2

1,4

MpumeyaHwue. MNpn NnogaepxaHNM CONPSXKEHMIN OYUCTHOTO 32605 CO CMapeHHON ropHON BbIpabOoTKON, OXpPaHAEMOW LENMKOM Yrisi U norawaemomn ¢ ero
N3BEeYEHNEM, N BEHTWUMALMOHHON FOPHOW BblIpaboOTKOW, OXpaHsemow uenukoMm wupuHon 15 - 0,1 H, m, nogsepralowencs BNUSHUIO NEPBON NaBbl U
COXpaHsieMON 3a BTOPbIM OYMCTHBIM 3aboem, pacdeT CMELLEeHUIN MOopo4 KPOBMM MPOU3BOOAUTCH TaK >Ke, KaK Ans CXeMbl, NPeACTaBfeHHON Ha pucyHke 3

HacTodLlero npunoXeHma.

Tabnuua N 2



BHauerus koapdpuumentoB K, n K,

HanpasneHue npoxoaku BbipaboTku

KoadhdmumeHTbl Npu yrnax nageHusa nopon & , rpag.

go 20 21-30
K, Ky K, Ky
Mo npocTupaHmio 1,0 0,35 0,95 0,55
BkpecTt npoctupaHnus 0,7 0,55 0,60 0,80
Moa yrnom K NpocTUpaHuio 0,85 0,45 0,80 0,65




1 o
K, - koathduLMEHT BNWUSIHNS Pa3MepoB COMPSHKEHUS, KOTOPLI ONPeAensitoT AN KPOBAM U MOYBbI MO

jits

dopmyne 7, ansa 60KOB - 7 HAaCTOSILLLEro NPUNOXKEHNS:

ki =0,25(B-1); (7)
ki =0,25(h-1).(s)

KoahduLmMeHT BNMSHNSA BpeMEHU Ha CMELLEHNs nopon kt ONs ropHbIX BbIpaboToK, CPOK CNYXObl KOTOPbIX
mMeHee 15 net, onpegensieTcd no rpaduKy, pUCYHOK 5 HacTosLLEro NpuIoXeHusl, Npu cpoke cnyxobl 6onee 15 net
1 H/R < 60 koadpdpmument K, = 1.

KoadhdnumeHT BpedHOro BO3AENCTBUSI TOPHbIX BbIPAGOTOK K. — XxapakTepusyeT creneHb yBennyeHus

CMeLIJ,eHVIVI nopoA Ha y4vacTKax COI'IpFI)KeHI/I|7| Nno CpaBHEHUIO C Oﬂ,MHOqHOVI BblpaGOTKOVI, roe kB =1:
kB = kBlkBZ ’ (9)

roe kBl - K03(pDULMEHT B3aNMOBIUSIHUSA CONPSAraloLLIMXCH FOPHbIX BblpaboTokK, onpeaensiemblii no Tabnuue
N 3 HacToALLEro NPUNOXEHUS;
K, - kosdULUMEHT BNMAHUA APYrUX CMEXHbBIX TOPHbIX BbIPABGOTOK, PACMOMOXEHHBLIX OTHOCUTENBLHO

y4acCTKoB COI'IpFl)KGHVIVI Ha pacCToAHUAX MeHee OOoMNyCTUMbIX |

B2

1+ onpefensiembix no copmyne 11 HacTosiero

NPUNOXeHUA:

K., =|—Il , (10)
l,

37ecb |H - paccTosiHue Mexay COMNpsbKeHWEM 1 cocedHeln ropHON BbipaboTKoW Npu OTCYTCTBUM €€ BNSHUS,
paBHoE:

|, =(B+B,, )k, (11)

3pecb B, - wupuHa cocenHe ropHoii BbIpaGoTKM, M;

K, - KOS(hdWLMEHT B3aUMOBNUSIHWASI COCEAHWX TOPHLIX BbIPaBoOTOK, onpefensiembit no Taémvue N 4
HaCTOSILLLEro NPUMNoXeHus;
|¢ - dpakTyeckoe paccTosiHE MEXAY COMPsKeHWEM W APYrMMWU ropHbIMK BbipaboTkamu, m. Mpu |ﬂ<|q,

cneayert npuumats K, =1.

11. Tlp NOArOTOBKE BbIEMOYHbIX CTONGOB MapHbLIMU TOPHLIMW BbipaboTkamu koadduumeHt K. ans

COMNPSPKEHUNA TOPHbIX BbIPAabOTOK C ux cborkamu, Mpu Lenuke Mexay ropHbiMW BblpaboTkamu meHee 15 m,
onpegenseTtca no opmyne:

I
k =1+|1-2 1|, (12
5 15 (12)

roe |Ll - lWIMpUHA LienuKa, M.

Tabnvya N 3



3HaueHus koadduuneHTa kBl

Bua conpshkeHus 3HaveHune lMpumeyaHne
Mpsimoe nepeceyeHune 1,6 PucyHoK 1 a HacTosILLEero NpuNoXeHns
Kocoe nepeceyeHnune 1,6 PucyHok 1 6 HacTosALWwero NpUnoXeHns
[MpsiMoyronbHOe OTBETBMNEHUE 14 PucyHOK 1B HacTOSILLErO NPUNOXEHNS
OcTtpoyroneHoe OTBETBNEHNE 14 PucyHok 1r, 14 HacTosILLEero NpunoXxeHus
CoeanHeHne OBYX rOpHbIX BbIpabOTOK B 14 PucyHok 1e, 1 HacTosiLero NnpunoXeHus
OofHY
[BycTOpoHHEE OTBETBNEHNE 1,6 PucyHok 13 HacTosLWwero NpunoxXeHns
To e, C pa3HOCOM rOpHbIX BbipabOoOTOK 1,6 PucyHok 11 HacTosILero npunoxeHus
CoeanHeHune Tpex ropHbix BbIpaboTok 1,6 PucyHok 1K HacTosLWEro NpunoXxeHus
(TpeyronbHbIv y3en)
MpuMbIkaHWe ropHbIX BbIpaboToK 1,2 PucyHok 1n, 1M HacTosLWwero npunoxeHns
a)
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Puc. 4. Mpacmkn ans onpefeneHust Tunosoro cMetueHust nopog U . a - ans obwero onpegenexus; 6 - Ans
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Puc. 5. Npacuk ona onpepenexns koadduumneHTa kt ,nputot 1rogapo 15 net
Tabnuua N 4

3HauyeHns koadpuLmneHTa kL

Fny6una . Koacbduument K npu pacuetHom conpotusnenmn R, MMMa
pacnonoXeHUst rOpHOM
BbIPabOTKM, M go 30 o130 0o 60 | ot 60 oo 90 oonee 90 go 30 or3000 | ot60 00| Oonee
60 90 90
ropHble BbIpaboTKU MO NPOCTUPAHMIO ropHble BblpaboTKY BKPECT MPOCTUPAHMS
Ho 300 3,5/2,0 1,8/1,6 1,5/1,3 1,2/1,0 1,8 1,5 1,2 1,0
301 - 600 4,0/2,5 2,0/1,8 1,7/1,5 1,4/1,2 2,2 1,8 1,5 1,2
601 - 900 4,5/3,0 2,5/2,2 2,0/1,7 1,6/1,4 2,6 2,1 1,7 1,4
901 - 1200 5,0/3,5 3,5/3,0 2,5/2,0 1,8/1,6 3,0 2,5 2,0 15
Bonee 1200 5,5/4,0 4,0/3,5 3,0/2,3 2,0/1,8 34 2,9 2,4 1,7

Mpumeyarve. B uucnutene K, ans BbipaboTok ¢ yrrom nageHus nopoa & Ao 35°, B 3HameHaTterne - npu & cebiwe 35°

12. BennunHa cMelleHns Nopoa Ha COMPSKEHUAX NMOArOTOBUTENbHBIX TOPHbLIX BbIPAOOTOK C OYMCTHBIM 3a00eM, PUCYHOK 3 HacTOSALLEro MPUIOXEHUS
onpegenseTcs:

a) ona ydactka conpsbkeHnst 10 M Bnepeau o4UCTHOro 3abosi B 30HE OMOPHOro AaerneHust no copmynam 7 - 12 HaACTOALLEro NPUIIOXEHUS,
npvBeAeHHbIM B Tabnvue N 1 HacToALLEro NpUoXeHus.

0) Ans ydacTka conpsikeHusi B CTBOPE C OYUCTHbIM 3aboem 1 yyacTtka 10 M no3agm o4McTHOro 3abos CMeLLeHns, paccumMTaHHble no opmynam 7 - 12
HaCTOSALLEro MPUIIOXKEHUS, YBENMYMBAOTCA Ha COOTBETCTBYHOLMI KOIDULMEHT km, 3aBMCALLMIA OT TUMNa KPOBNWU. OTOT KOI(PULMEHT yBENUYEHMUS

CMeLIJ.eHI/II7I nopoa Ha yvacTkax conpsaxeHua oT UHTEHCUBHOIO BO3,D,eI7ICTBVIF| OYUCTHbIX pa60T npueeneH B Ta6nv|u,e N 1 HaCTodALero npunoxXeHua.
B dhopmynax, cogepxaiymxcsa B Tabnmue N 1 HacTosiLwero npunoXeHus:

pr - CMeLleHnA nopoa Ha conpAaXeHnn co CTOPOHbI KPOBIN, MM;

u - CMeLleHnA nopoa KpoBJIn conpsaXeHuda B nepuon ero Cﬂy)K6bI BHE 30Hbl BJIMAHUA OYUCTHbIX pa60T, MM, onpependemble Mno ¢>opmyne 6

(4]

HaCTodLlero npunoXeHua,
Ul - CMeLlleHna nopoa B 30He BpeMEeHHOro ornopHoro gaBieHna o4ncTHoro 3ab0s1, MM, onpenendemMble Mo PUCYHKY 6 HacTosLlero NPUNOXeHUA;



k

Kp
KpoBnu;

k

S

NpUNoXeHusa (I'IJ'IOLLI,aD,b CceYvyeHuna conpsxxeHna onpenendeTcd no ero pacquHon LLII/IpVIHe);

BHaueHus koapuumerTa K,

- KO9PDULNEHT, yYnTbIBaOLLMIA 0OpYLLIAEMOCTE OCHOBHOM KPOBNU, NpuHumaembin pasHeiM 1,0 ang |, Il n IV Tunos kpoenu n 1,2 ang Il Tuna

- KO3(h(PMLMEHT, YYUTbIBAOLWNA BNUSIHME NMOLLAAN CeYEeHUs COMpsiKeHMs B CBETY A0 ocafku, onpegensembin no Ttabnuue N 5 HacToswero

S, m2

10

12

14

16

18

20

22

24

1,0

11

1,2

1,25

1,35

1,45

1,6

1.8

Tabnuua N 5




kk - KO3(PPULMEHT, XapaKTepU3YOLLNA OONK0 CMELLEHUN NOPOA KPOBMM B OOLUUX CMELLEHMSX nopog Ha
CONpPSPKEHNU, onpeaensemMbli N0 PUCYHKY 7 HACTOALLErO NPUIIOXEHUS;
1 o < o
U, - cmelleHus Nopoa KPOBMM B MPUCEYHON FOPHOII BbIpaBoTKe BHE BIMSHWA MOArOTaBNMBAEMOil Nasbl,
MM, onpegensaTcsa no opmyne:

o np

1 _ (111 1 1
U, =(U", +2v kKK, , (13)
1 o

specs U mp - CMELLeHns nopoa npu npoBeAeHUM TrOpHOU BbIpaboTkn BMApUCEYKY K BblpaboTaHHOMY

NPOCTPaHCTBY, MM, PUCYHOK 8 HACTOSALLEro NPUIOXEHUs;
1 o < o

U o - CMeéelleHna nopoa KpoBJin B NMPUCEYHON ropHOU Bblpa6OTKe BHE BJIUAHUA NoarotaBiiMBaeMoU NnaBbl,
MM, onpenensitoTcsa no opmyne:
U, =(u

o

+ 2V KKk, |, (14)

np

3aecb UlHp - CMelleHus nopog npwv MpOBEAEHUW TOpHOW BbIpabOTKM BApMCEYKY K BbipaboTaHHOMY
MPOCTPAHCTBY, MM, PUCYHOK 8 HacCTOALLEro NpUnoXeHus;

Vl0 - CpedHsIs CKOpPOCTb CMeLLeHui nopod, MM/Mec., B TeYeHMe OBYX MecsueB Mnocrne npoxogku 3abos
NMPUCEYHON rOPHOW BbIPabOTKM, PUCYHOK 9 HACTOALLErO NPUINOXKEHUS;

1 o < o
K* - koahduUMEHT, yunTbiBaOWMIA BIMSHUE MecTa PaCrONOXEHNs MPUCEYHON FOPHO BbIpaboTKM
OTHOCUTESNBHO rpaHuLbl BeipaboTaHHOro NMPOCTPaHCTBA, NPUHMMAaEMbIA Npy onpeaeneHnn cMmewennin kposnm 1,0
Ansa nonHon npucedkn n 0,7 Npu ocTaeBneHnn NONOCHI YIS WAPUHON 2 - 4 M;

1 . .
U 1 - CMelleHua nopon, Mm, B NpUCEYHOU TOpHOU Bblpa6OTKe B 30HE BIMNAHUA BPEMEHHOro OnopHOro
AaBrieHnsi COOCTBEHHOW NaBbl, PUCYHOK 10 HacTosiLwero NPUNOXEeHUA;
mB - BblHUMaemMaa MOLHOCTb nnacTta, M;

koxp - KO3(hPMLMEHT, YYUTBIBAIOLLNIA BUSAHUE NOAATMBbLIX MCKYCCTBEHHBIX OrpaXkaeHui, npuHnmaemsin 0,2

- anga opraHHon kpenwu; 0,15 - anga xene3obeToHHbIX TymO; 0,1 - AN NWMTbIX Nonoc u3 GbICTPOTBEPAEHOLLNX
matepuanos; 0,2 - ans NopoAHbIX Nonoc npu nHeBmMo3aknagke; 0,3 - ana 6yTokocTpos, kKocTpoB m3 wnan; 0,4 -
ONsi NOPOAHBIX MOSOC, BblKNagbiBaeMbiX BPYYHY U KOCTPOB U3 Kpyrnoro neca; 0,1 - Ans obpyLumBLUIMXCS MOPOSA C
MOMOLLIbIO OPraHHOW Kpenu;

ktl - KO3(PPULUMEHT BRMSAHUS BPEeMEHW MOAAEPXKaHWs ropHON BblpaboTkn mexay oTpaboTKoW nepBoro u
BTOPOro O4MCTHOrO 3ab0eB, NpuHMMaeMbIv no Tabnvue N 6 HacToALEero NPUNOXEHUS.

a)
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Puc. 6. Mpaduku cmeleHuin nopoa U, B 30He BpeMeHHOro OMOPHOTO AaBNEHUS OUUCTHOTO 3a6os, a - obLuiA; 6 -
anst Hebonblwmx rnyouH
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Pwuc. 7. I'padukm onpegenerHus koadduumeHTa kk

Tabnuua N 6
BHaueHus koappuumenTa K,
Bpemsa nooaepxaHus BbipaboTkn mexay
nepBoVi U BTOPOU nasamu, net 0.5 10 1.5 2,0 3,0 4.0
Ky 0,6 0,75 0,9 1,0 1,10 1,15

U" - cmelieHns nopoa, MM, B ropHON BbIpaBoTke 3a Nepuof BIUSHUS BPEMEHHOTO OMOPHOrO AaBneHus
nepeo naBsbl, onpeaensemMble No pUCyHKy 11 HacTosILLEero NPUNOXeHUs C y4eTOM LUMPUHBI Liernuka |Ll ;

AU", - cmewlenns nopoa, MM, nosaam 3a6os Nepsoi naebl, onpeaensiemMbie No pUcyHKy 12 HacToALLEero
NPUNOXEHNS;
V" - ckopocTb CMelleHUii Nopoa B 30He OCTATOYHOTO OMOPHOTO AABMEHMS B FOPHbLIX BbipaboTkax ¢

OXPaHOW YronbHbIMW Lienmkamn, MM/MecC., PUCYHOK 13 HacTosALWLEro NpunoXeHus;
t - Bpemsi nogaepXaHus ropHOWM BbIpabOTKM B 30HE OCTAaTOMHOrO OMOPHOro OAaBMEHUS MEePBON MM BTOPON

naebl, Mec. [Mpu BO3OENCTBMM OMOPHOrO [AaBrieHust Oonee oAHOro roga MNpPUHUMAOT t:12km, roe ktLI -
KO3(p(PMLMEHT BNUSAHMS BPEMEHU, NMPUHUMAEMbIN No Tabnumue N 7 HacToALWEro NpUNoXeHus.

a)
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Puc. 8. Mpadmku cmeLLeHunii nopos B NPUCEYHBIX FTOPHbIX BbIpaboTkax BHE 30HbI BMSAHUS COOCTBEHHOMO OYUCTHOMO
3a6os. a - 06wmn; 6 - Ana HebonbWKNX rNYOGUH
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Puc. 9. N'padmkn CKOPOCTU CMELLEHN MOPOS B NMPUCEYHBIX FOPHbIX BbIpaboTkax BHE 30HbI BNSHUS COBCTBEHHOrO
O4UCTHOrO 3abos. a - 0owmi; 6 - ana HebonbLMX rNyouH
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Puc. 10. 'padukm cmelLieHnin nopoa B NPUCEYHbIX FOPHBIX BblpaboTkax B 30HE BNUSIHUSA COGCTBEHHOIO OYMCTHOIO
3a60s. a - o6wmi; 6 - ona HeGonbLNX rNyoUH

Tabnuua N 7

3HaveHuns koadhduruneHTa ktH



KonuuecTso, net 3Hauenmne K, npu R, MMa
40 60 80
2 1,05 1,0 1,0
3 1,10 1,05 1,0
4 1,15 1,07 1,0
5 1,20 1,10 1,0

13. Ha ocHOBaHMM pacyeTHOW BENMMYUHbI CMELLEHNIA MOPO4 Ha KOHTYpPE MOMEepeyYHOro CeYeHUs ConpsiKeHumn
N y4acCTKOB COMPSratoLLMXCs FOpHbIX BblpaboTOK 3a BECb CPOK CryXbbl Ukp, Heo6xooMMO NPOU3BOAUTL OLEHKY

WHTEHCMBHOCTM MNPOSIBIIEHWI TOPHOro AaBreHust no NyHkTy 7 npunoxenna N 4 u Tabnuue N 8 Hactosiwero
NPUIOXEHNS.

U, Mmm
600
200 \\V&‘:‘G‘ I=15mM
) N R
|
|
H,™m
1400 \\
1N
1000 \ \\\\!
NN
600 JX\\\AK\\\\\\ \\‘\ _
e
o NN
0 L__w 6 &}:“_:E“NN: —

Puc. 11. Homorpamma gns onpegeneHnsi CMeLLEeHUI UlLl
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Puc. 12. Homorpamma ans onpeaenenns cmewenmin AU,
Tabnuua N 8
KaTeropmv MHTEHCUBHOCTW NPOSIBIEHWIA TOPHOTO AaBEHMS
Ycnosusa nogaep)KaHns CONPsKeHUN ropHbIX BbIpaboToK No CwmeLlleHns nopod, Mm
WHTEHCUBHOCTW NposiBneHns ropHoro gasnexus (1 - I -
KaTeropun MHTEHCMBHOCTH)
|. HebGonbLloe aaBneHue o 50
Il. CpegHen MHTEHCUBHOCTM Csbiwwe 50, go 200
IIl. MHTEHCMBHOE OaBrieHue Csbiwle 200
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Puc. 13. Homorpamma ans onpeaeneHns ckopocTu cmellerns nopoa V'

l1l. METOOVKA PACYETA MAPAMETPOB AHKEPHOW KPEMW COMPSXXEHU

14. PacyeT napamMeTpoB aHKEpPHOW Kpenu W OOMOSIHUTENIbHbIX CPEACTB €e YCUMEHUs ONs COMpshKeHui
NPOM3BOAMNTCA B 3aBMCUMOCTM OT MHTEHCUBHOCTM FOPHOrO OaBrieHusl, crnocoba U napameTpoB OXpaHbl FOpHbIX
BbIPpaBOTOK OT BMNAHMSA OYUCTHBIX paboT, NPOYHOCTM, TPELLMHOBATOCTU M YCTOMYMBOCTM NOPOL B KPOBE.

15. B kayecTBe KpUTEpUs MHTEHCUBHOCTM FOPHOrO AaBfeHna AN pacyeTta Kpenu NpuHUMaoTCs pacyeTHble

CMeLLieHNs KPOBMNU C aHkepHoii kpenbto U, , onpeaensiemble Ansi CONPSKEHUs BHE BIUSHUSI OYUCTHBIX paboT 1 B
30HE WX BNNSIHUA COOTBETCTBEHHO MO hopMynam:

U,=0,5k .U, ; (15)

Ua :0’ 5kaU Kp? (16)

roe ka - KO3((PULMEHT, Y4UTbIBAKOWNA CTEMEHb CBA3bIBAHWUA U YNPOYHEHUS MOPOA MpPU PasfiMyHbIX
KOHCTPYKUMAX WU crnocobax 3akpenneHus, npuHMMaembli paBHbiM 1,0 Ons 3aMKOBbIX KITMHOPACMOPHBIX W
cTanenosiMMepHbIX aHKEPOB Mpu AnvHe 3akpennenus o 0,5 m; ka = 0,85 npu gnuHe 3akpennexHus amnynamu 1,0
M; 0,75 - npu 3akpenneHnn aHkepa No BCEN AMNMHE CKBaXWUHbI (LLnypa);

U, - cMeLLeHWsi MOpPOA Ha COMPSBKEHUSIX BHE 30HbI BMUSIHUS O4UCTHBIX paboT, onpeaensemble no dopmyne
6 HacTosALLEero NPUNoXeHus;

UKp - CMELLiEeHNsI MOPOA Ha COMPSPKEHUSAX B 30HE BINUSHUSI OYMCTHBIX paboT, onpeaensemMbie no hopmynam
7 - 12 HacTosALLEero NPUNoOXeHUs.

Mpu pacyeTHbIX cmelleHnsx csbite 300 MM, pacyeT napameTpoB aHKePHOW Kpernu npoBoauTcs U3
TpeboBaHus obecneveHnss MakCMMarbHbIX CMeLLeHUn KpoBnu He 6onee 300 mm.



16. B ycnoBusix HeOOMbLIOrO rOPHOro [OaBMNEHWs MPU  pPacyYeTHbIX CMELLUEeHUsAX KpoBnu Ao 50 mm
conpoTueneHne aHKepHOI7I Kpenu P,d1 n annHa aHKepoB |a NPUHNMAKTCA B 3aBUCUMMOCTU OT TuUMNa KPOBIMK MO

Tabnvue N 9 HacToALWEro NPUINOXEHWUS.
17. B ycnoBusix ropHOro AaBrneHus cpeaHeil UHTEHCUBHOCTU U MHTEHCUBHOIO MpU pacyeTHbIX CMEeLLLEHUSX

kpoBnn Ao 300 MM conpoTueneHune aHkepHon kpenu P, anuna | onpepensiotcsi:
1) npu | TNe KpoBnM NO HOMOrpamme, NPUBEAEHHON Ha pucyHke 1 npunoxeHusa N 2;
2) npwm Il TNE KpoBNU Pa NPUHUMAaTbL B COOTBETCTBUM C HOMOrpamMom pucyHka 1 npunoxenua N 2, a anuHy

aHkepoB no Tabnuue N 9 HacTosLWEro NPUNoXeHus;
3) npm Il 1 IV Tunax kpoBnu conpoTUBMEHWE Kpenu U ANuHy aHkepos criegyeT npuHumats Ha 10% n 20%
COOTBETCTBEHHO, BOorbLUEe N0 CPABHEHMIO C pacYeTHbIMU, MO PUCYHKY 1 npunoxeHns N 2.

Tabnuua N 9

MapameTpbl aHKepHOW Kpenu



PacueTHas wupnHa
COMpsiKeHnn B
npoxoake B, m

ConpoTuBneHne aHkepHOM
kpenu P, npu Tunax kposnu,

OnuHa aHKepoB I npu TMnax KposJin U MOLLHOCTHU

HernocpeAcTBeHHow kposnm N, m

kH/m2
Inll Mwnlv I i Mwnlv
h, <02B h, >02B
4,0 45 50 2,0 15 1,7 2,3
4,5 50 55 2,2 1,6 1,8 2,4
5,0 55 60 2,3 1,7 2,0 2,6
5,5 60 65 2,4 1,8 2,1 2,8
6,0 65 71 2,5 1,9 2,2 2,9
6,5 70 77 2,6 2,0 2,3 3,0
7,0 75 83 2,7 2,2 2,4 3,2
8,0 80 90 2,8 24 2,6 34
8,5 85 97 3,0 2,6 2,8 3,6




Mpumeyanue. Mpu |l TMNe KpoBNKM NpuBeAeHHbIe B Tabnuue napaMmeTpbl ANUHbI aHKEPOB |a COOTBETCTBYIOT

MOLLIHOCT/ HEeNnocpeaCcTBEHHOW KPOBMMU hH‘K 0o 0,3B n 3akpenneHuio aHKepoB B YCTOMYMBBLIX MPOYHbLIX NOpoAax

MOLLIHOCTbIO 6onee 0,5 m.

Mpn wupuHe BbipaboTkM oT 8,5 oo 12 M NPUMEHATL OBYXYPOBHEBYH CXEMY KPenu C OJSIMHOM aHKepoB
nepBoro ypoBHsi He meHee 2,0 m npu | 1 Il TUNax kpoenu 1 He meHee 2,4 m npwu |l 1 IV Tunax kposnu.

18. Ona obGecneveHns paboyero COCTOSHWS COMPSKEHWUM BbIEMOYHbLIX FOPHbLIX BbIPabOTOK C OYUCTHLIM
3ab0eM 1 CoMnpsPKEHMN NOArOTaBNUBAOLMX FMOPHbBIX BbIPabOTOK B 30HE BNUSHUS OYUCTHLIX paboT Npu pacyeTHbIX

CMELLIEHMSAX UKp > 300 M aHKepHYyl0 Kpenb criegyeT yCUnmMBaTh PaMHOW Kperbto, NoJaTiMBbIMU CTOVMKaMU UK

OONOMHUTENbHBIMW aHkepamu. [Mpyn 9TOM napameTpbl OCHOBHOW aHKEPHOW Kpenu MPUHUMAKOT MO PUCYHKY 1
npunoxexHna N 2 ans UKp = 300 MM, a Kpenb YCUNEeHUs paccynTbiBaeTcs no popmMynam;

Ansi nopatnuebix croek v pam: P =1, 5( P — Pa) ; (17)

ANs fononHuTenbHelx aHkepos: P =P —P ;(18)

Ly =l . (19)

roe F’Ky - CONpOTUBIIEHNE Kpenu ycunenus, kH/m2;

IaAy - ANVHA JOMOMHUTENBHOrO aHKepa YCUNeHus, M;

P ¥ |a'y - NapameTpbl COMPOTMBIIEHUN aHKEPHOW Kpenu W AnvHbl aHKepoB, Tpebyemble Mo pacyeTHbIM

CMeLWeHNnAM KpoBJin pr B npoAoJrkeHune BCEero Ccpoka CJ'Iy)K6bI, onpenenAarTCcAaA No PUCYHKY 1 HacTosiero

NPUNOXEHNS;

Pa - COMPOTUBIIEHNE YCTAaHOBMNEHHOM NPU NPOX0aKe aHKepHoW kpenu, kH/mM2.

[ononHuTenbHble cpeacTBa KpenneHuss U B TOM YUCIE CTOWKM YCUMEHMSI MOXHO 3aMEHWUTb aHKepPHOW
Kpenblo, ycTaHaBNMBaemoW B [[Ba YPOBHS, Kak 3TO MOKa3aHO ANS PasnuMYHbIX BapUaHTOB OXpaHbl TFOPHbIX
BblpaboTok B npunoxexHun N 2.

19. B kadecTBe KpuUTEpWUst MHTEHCMBHOCTM FOPHOrO AaBrieHWs Ans pacyeta Kpenu B Bokax conpsikeHun
crnepyeT NpUHMMaThb No aHanorum ¢ npunoxeHvem N 3 cTeneHb OTHOCUTENBHOW HaNPSXXEHHOCTM Mopoa 1 nnacTta

O, , onpenensemMyo no goopmyne:
o, =k kk,yH/R_;, (20)

roe Y - cpegHuin o6 beMHbIN BEC NOPOA, NPUHMMaeMbln paBHbiM 0,026 MH/m3;
H - rmybvHa pacnonoXeHus ConpsiKeHWU OT NOBEPXHOCTHU, M;
R.s - pacyeTHoe conpoTuBIEHVe CMoeB, Nnacta u nopog B 6okax Ha cxatue, MMa;

K, - KO(P(WLMEHT KOHLEHTPaLMM HanpsbkeHnin B Gokax Mpu MPOXOAKE U MOAAEPKaHUM COMPSLKEHWHN,

NPUHUMAaeMbI: ANs COMPSKEHUA C MNepecekawwuMncss ropHbeiMu BbipaboTtkammu - 1,6, pucyHok 1 (a, ©, 3)
HaCTOSILLLEro MPUMOXEHUS; A COMPSHKEHWUIA C NPUMbIKAKOLLMMM FOpHbIMU BbipaboTkamu - 1,4, pucyHok 1 (B, T, 4, €,
X, W, K, N, M) HacTOSILLEro NPUIIOXEHWS; ANs CONPSXKEHUA BblEMOYHbIX FOPHbIX BbIPpabOTOK C OYMCTHBIM 3aboem,
pycyHoK 3 HacTosLwero npunoxexus - 2,3 npu Il Tune kposnu, 3,0 npu | u 1V, 4,5 npwn |l Tune kposnu;

K, - k0oathpMLMEHT yBENMYEHUS HAMNPsXKEHUsT B BOKaxX COMPSHKEHWI OT APYriX rOPHbIX BbIPaGOTOK, KOTOPbIA
npu | > 15 paBeH 1, a npu | < 15 onpegensetca no opmyne:

I
k,=2—— (21
2 15 (21)

3nech | - paccTosiHue 0 BMMSIOLLE FOPHOW BbIpabOTKY;



K, - k03thPULIMEHT yBENMUYEHUSI HAMPSHKEHWI B BOKax COMPSKEHUI NPW PACMOMNOXKEHNN UX B 30HE BINSIHUS

OMOPHOro AaBneHnst OT OYUCTHbIX PaboT, KOTOPLIN NpU Iu >0,1H paBeH 1, a npu WMPUHE LieN1Ka |u meHee 0,1H
onpegenuTcsa no opmyne:

(Ko e —1)(0,1H —|H)
0,1H

K, =1+ . (22)

sgecb K npuHumaetcsa pasHbeiMm 2 nipu |, Il n IV tunax kposnu u paBHbiM 3 npu Il Tune kposnu. Ons

0.max
COFIpFl)KGHI/IVI BblEMOYHbIX TOPHbIX Bblpa60TOK C OYMCTHbIM 3aboem, PUCYHOK 3 HacTosiwero NPUIOXXEeHUA;

KO3a(hpuMLMEHTBI k2 n k0 B hbopmyne 20 HacTosLEero NpuUnoXeH1s NpUHMMaeTCca paBHbIMK 1.

B ycnoBusix, roe HanpsikeHHOCTb B 6OKax MeHbLLE pacyYeTHOro CONPOTUBIIEHUS CXATWIO BCEX, B TOM YuChe U
Hanbonee cnabblx CNOEB NOPOA U yris B bokax:

kK, k,yH
oy == o <1, (23)

'c.6.min

KpenneHne GOKOB aHKEPHOWN Kpenblo He NMpeaycMaTpuBaeTCs, 3a UCKMIOYEHNEM OCTPbIX YIIIOB COMPSKEHUN,
0COBGEHHO B KanuTarnbHbIX FOPHbIX BblpaboTkax C AnUTENbHbIM CPOKOM CryxObl (Gonee 5 nert), roe cnegyet
yCTaHaBnMBaTb aHkepbl gnvHon 1 - 1,2 m ¢ conpoTtmereHnem 10 - 15 kH/m2.

Ecnu HanpspkeHHOCTh B BoKax O MpeBbiliaeT pacyeTHOe COMPOTUBMEHUE CXaTuIo TONbKO cnabbix nopos u
yrnsa obwen mowHocTblo A0 1,5 M, HO MeHblle COMPOTMBMAEHWS CXaTulo ApYrnx nopod, npegycmartpusaeTcs
ycTaHoBKa B 3TWX NopoAax (nnacTe) aHKepHOIi Kpenu, C ConpoTvBNeHneM aHkepHoi kpenu P, . 1 anuny aHkepos

Ia_6 Ha CONPSXEHUSX MPUHMMAaeTCa COOTBETCTBEHHO paBHbiMM 20 kKH/M2 1 1,5 M. Ha ocTpbIx yrnax conpsiKeHun

KanutanbHbIX FOPHbIX BbIPAOOTOK C ANMTENbHBIM CPOKOM CNYXXObl COMPOTUBIIEHWE Kpenu W AfVHY aHKepoB
cnenyert yBenuuuTb B 1,5 pasa, a pacctoaHne mexagy psgamm aHkepoB npuHmumatb 1,0 - 1,2 m.

20. Kpenb ¢ paccyuTaHHbIMK NapameTpamMun yCTaHaBMBaETCS Ha CaMOM COMPSPKEHWM, a TakKe Ha ydyacTKax
no o6e CTOPOHbI OT CONPATaLLNXCSA MOPHbIX BbIpabOTOK, PaBHbIX MX LUMPUHE.

MpunoxexHne N 16

kK PegepanbHbIM HOpMaMm ¥ NpaBunam

B ob6riacTu npombilneHHon 6e3onacHoCTy
"MIHCTpyKUMS NO pacyeTy Y NPUMEHEHUIO
aHKepHOW Kpenu Ha yrorbHbIX WwaxTax",
YTBEPXAEHHBbIM Npuka3om PenepansHom
CNy>x06bl MO 3KOMNOrMYECKOMY,
TEXHOMOrM4YeCcKoMy 1 aTOMHOMY Haa30py
oT 17 gekabpsa 2013 r. N 610

BbIEOP KOHCTPYKLM AHKEPHOW KPEMW

1. OcHOBHbIMU (haKTOpamu, ONPeaEnsoLMMM BbIDOP KOHCTPYKLUM aHKEPHOW KPEMMW, COCTOSILLEN M3 aHKEPOB,
OMOPHbIX 3MEMEHTOB M 3aTSXKKU, ABMSAOTCS: Ha3HaydeHWe, CPoK Cnyxobl, dopma u pasmepbl FOpHbIX BbIpaboOTOK,
WHTEHCUBHOCTb TFOPHOrO [aBIiEHWsi, CTENeHb YCTOWYMBOCTU MOPOL B KPOBMEe U GOKax ropHbIX BbIpaboOTOK M
COMpsiKEHUN.

2. [invHa 3aKpenreHnst aHKepoB B CKBaXMHE (LLMype) B 3aBUCKMOCTU OT AnameTpa ctepxHst O, anametpa

amnynsl d,, anametpa cksaxunbl O, M cymmapHoil anuHbl ycTaHasnueaembix amnyn | onpepensetcs no

i1
PUCYHKY 1 HACTOALLErO MPUIOXEHUS.
AHKepbI C 3aKpenneHnem cTep>xHen MMHepansHOM KOMNO3ULMen NPUMEHSAIOTCA B CRneayoLwmux cnydasx:
B ropHbIX BblpaboTkax co cpokom crnyx6bl 6onee 10 ner;



B rOpHbIX BblpaboTkax, MPONAeHHbIX MO NfacTaM BeCbMa CKITOHHbIX K CAMOBO3rOpaHuio;

B FOPHbIX BblpaboTkax ¢ 06BOAHEHHBIMY MOPOLAMM.

3. Tpu 3aKkpenneHum CTEepXKHENW aHKepoOB B CKBaXkvMHax (wnypax) amnynamu c OblCTPOTBEpPAELWMMU
cMornamu, Bpems OTBepXxaeHns nepsou (rnybokon) amnynbl JOMKHO BbiTb MUHUMAIbHBLIM, @ OCTarlbHbIX aMnyn ¢
3amMeaneHHbIM CPOKOM OTBEPXKOEHUS - B COOTBETCTBUM C ENCTBYHIOLLMMUN UHCTPYKUUAMU MO UX MPUMEHEHMIO.

4. Bce npuHATbIE AN NPUMEHEHUA KOHCTPYKUUM aHKEPHOW Kpenu [OIDKHbI MMEeTb COOTBETCTBYOLLME
cepTuduKaThbl C yKazaHMEM B TEXHUYECKUX XapaKTEPUCTUKAX 3HAYEHUN MUHMMAnNbHOMW MPOYHOCTM Ha paspbiB MO
pe3bbe, ravke, COeOVMHEHUI0 CTEepPXHEW U ApyrMM ocnabneHHbiM cedyeHusiM, a Tawke cooTtBetctBoBatb [OCT
P52042-2003 "Kpenu aHkepHble. ObLine TexHnyeckue ycnosmus".

Jlnsitue gacperiICnn CIPIRIBE B CRIEAIBIC, M

0.3 0.6 0.9 1.2 1.5 1.8

CyMMapHaT TTIHS aMITVT, M



Puc. 1. Homorpamma ans onpegeneHunst AnvHbl 3aKpernsieHnsl CTEPXKHS aHKepa B CKBaXkMHe (Lunype)

5. Tpyn NpOEKTUPOBaHNM aHKEPHOW Kpenu pacyeTHas Hecylas CrnocoOHOCTb MPUMHUMAETCA MO MUHUMAaNbHOW MPOYHOCTU CTEPXHEN Ha pa3pbiB Unn
MUHUMAanNbHOW NPOYHOCTM MX 3aKpENNeHUsi B CKBaXKMHe (LUnype) Ha AnNuHe MeHblle 1 M C y4eTOM yMeHbLUeHUsa Hecyllen cnocobHocTn Ha 20% npu pabote
aHKepoB B 0ObIYHbIX 1 HAa 40% B HeBnaronpuaTHbIX ycnoBusax. [pu NCNONb30BaHMM aHKEPHOW Kpenu B ropHbIX BblpaboTKax M COMPSKEHUAX CPOKOM CIyXObl

£0 40 neT ¢ CyxvMMy NopoAamm B KPOBIe U NpU BMaxHOCTU Bo3ayxa MeHblue 85% N, aHkepoB npuHnMaeTcs B cooTBETCTBUM C Tabnuueii N 1 HacTosiLero

NPUNOXeHn4.

6. PasnuyHble KOHCTPYKLMW KIMHOPACMOPHbIX MeTannM4ecknx aHkepoB LenecoobpasHo MPUMEHSITb B KPOBME TOPHbIX BbIpabOTOK B YCIOBUSIX
HebOomnbLIOr0 W CpedHel WMHTEHCMBHOCTM TOPHOTO [ABfEHUss U 3aneraHuM B MecTe 3aKpenfieHusi KIMHOPacMnOpHOro 3aMka HeTpeLuHOBaThIX Mopon

NPOYHOCTLIO Ha cxaTtue cBbiwe 30 Mla.

PacyeTHas HecyLlas cnoCOBGHOCTb KIMHOPACMOPHbIX aHKEPOB MPUHMMAETCA NO MUHMMAINbHOW MPOYHOCTU 3aKpenneHns ux 3amkos. [NpeasapuTenbHO
npw npoektupoBaHun N, KnMHOpacnopHbIX aHkepoB NpUHUMAETCst paBHoi 50 kH.

Hecywlasa cnocoGHOCTb aHKEPHOM Kpenu

Xapaktepuctuka

Na
PacuyeTHas HecyLias cnocobHOCTb aHkepa , KH npwm

ONVHe 3akpenneHus, M

0,5 1,0 no Bcen anuHe
CKBa>XWUHbI
AHKepbl U3 CTEPXXHEN BUHTOBOrO Npoduns 13
ctanu A400C, A500C
N 16 100 100 120
N 20 125 125 160
N 25 185 185 240
AHKepbl 13 CTEPXXHEN NEPMOANYECKOro Npounsa na 120 120 140
ctanu A400C, A500C ¢ meTpuyeckon nnu
TpaneuneBnaHoOM pe3bbon
AHKepbl 13 cTepxxHen gnametpom 20 Mm ¢
MeTpu4eckomn pesbbol
uz cramm Ct1. 5 70 90 100
u3z ctamm Cr. 3 60 70 75

Tabnvua N 1



AHKepbl 13 CTepXXHEN AnameTpom 24 MM C
MEeTpU4eckKomn pe3bbor

nm3cranm Ct. 5

nm3 cranm Ct. 3

100
85

120
100

130
105




MpumeyaHue. 1. [Ans ropHbIX BbIPabOTOK N COMPSPKEHUI CO CPOKOM Cry6bl cBbiwwe 40 net n B 06BOOHEHHbIX

nopogax N, cnegyeT npuHuMmatb Ha 20% MeHblie ykasdaHHbiXx B Tabnuvue N 1 HacToswero npunoxeHus. 2.
PacyeTHylo Hecywlyio CNocoBHOCTb aHKEpPOB W3 CreuuanbHbIX CTEepXHeW (M3 BbICOKOMPOYHOW CTanu co
crneumanbHoOW pe3bbor, N3 HECKOMNbKUX CBUTbLIX MPYTKOB, U3 apMaTypHbIX KaHATOB, U3 CTeKrnonnacTtuka) cnegyet
NpUHMMaTb B COOTBETCTBUU C TEXHUYECKOW AOKYMEHTauMen, C Yy4eTOM YMEHbLUEHUSI pacyeTHOW Hecyllen
CMOCOBHOCTM B pasnuyHbIX YCNoBusix paboTbl aHkepoB. 3. MNPUHATYI0 NpU NPOEKTUPOBAHUN PACYETHYHO HECYyLLYIo
CMOCOBOHOCTb aHKepOB C ANWHOW 3akpenneHust CTepXHst MeHblwe 1 M HeobxoouMMO KOppeKkTMpoBaTbh B
COOTBETCTBMU C (hakTUYECKON, ONpeaensieMon IKCNEePUMEHTAarbHO B LUAXTHBLIX YCIOBUSIX

7. B 6okax ropHbix BblpabOTOK W COMPSHKEHUM [OMYCKAeTCA MPUMEHEHUE pPa3fUYHbIX KOHCTPYKLIMM
CTanenonMMepHbIX, CTareMUHeparbHbIX, KITMHOPACMNOPHbIX METanfMyeckmx, CTEKNONMacTUKOBbLIX, a B YCIOBUSIX
OTHOCUTENBHOW HAaMpPsPKEHHOCTM Miacta MeHblie 2 - KIMHOPAcCMOPHbIX AEPEeBSIHHbIX aHKEPOB, C pacyeTHOW
HecyLeln cnocobHoCTbIo, Npu AMameTpe ctepxxHs 40 mMm, paBHoi 20 kH.

8. B kavectBe gemndupyrolnxX NOAATAMBLIX 3MIEMEHTOB aHKEpPOB MPUMEHSIIOTCS: MoAaTnMBblE OMOPHbIE
NNacTuHbl, OTPE3KN MeTannM4eckmx Tpybok ¢ BHYTPEHHUM gMaMeTpom 26 - 28 MM n TonwmHon cteHok 3,0 - 3,5
MM, OTPE3KM U3 yrorka, Lweennepa, cneunpoduns, gepesa u apyrne, HageBaeMble Ha aHKepbl MeXJy BEPXHSKOM

W HaTSDKHO rankoii, CMSITUE KOTOPbIX MPOUCXOANT NPy Harpyskax Ha aHkepbl go 0,8N, .

9. B KayecTBe OMOPHbLIX 3IEMEHTOB aHKEPOB B KPOBIiE NPUMEHSIOTCH BEPXHAKN ANWHOW, PaBHOW LUMPUHE
FOPHbIX BbIPABOTOK M COMPSHKEHUN, UMW COCTaBHbIE BEPXHSKW, COEAMHAOWMNE BCE aHKepbl B psgax B eduHyto
COBMECTHO paboTaroLylo cuctemy. Taikke NpMMEHNMbI OMOPHbIE NNUThI (C pasMmepammn He MeHee 250 x 250 MM 1
TOSLLMHON HEe MeHee 6 MM) C MOMHON NEPETSHKKON KPOBIM METaIIMYECKON peLleT4yaTon 3aTsKKOM, BbIMOSTHEHHOW
N3 NPOBOJIOKN ANAaMETPOM He MeHee 5 MM 1 paamepom syeinkn He 6ornee 100 x 100 mm.

Ycunue npopbiBa OTBEPCTUSA OMOPHOIO 3fieMeHTa JOJIKHO COOTBETCTBOBAThL HECYLLEN CNOCOOHOCTU aHKepa.
YcTaHaBnuBaemble rMbkMe ropupoBaHHble MOAXBaThl (LUTPUMCHI) OOMKHbI MPUMEHSITbCS BMECTE C Lianbamu
pa3amepom He meHee 180 x 180 MM 1 TONLLMHON HE MEHEE 5 MM.

10. B Bokax ropHbIX BblpabOTOK M CONPSKEHWA paspellaeTcs MPUMEHATb OMOPHble MMWTLI, NOAXBaThl,
CBA3bIBAKOLLME aHKepbl B psgax B eOMHYl0 CUCTeMy, MeTannuMyeckue Monochbl unu rmbkne ropmrpoBaHHbIEe
nogxsaTtbl (WTpuncel). MNpu 3TOM B NnacToBbIX MOATOTOBUTENbHbLIX TOPHbIX BbipaboTkax B KayeCcTBe OMOPHbIX
NMOAXBaTOB TaKkKe OOMyCKaeTCA MPUMEHSITb CTEKNOMMAaCcTMKOBbIE NOMOCHI UK AepeBSAHHbIE pacnuibl CO CTOPOHbI
oTpabaTbiBaEMOM naBbl.

11. KputepunsiMm Ka4eCTBEHHON YCTAHOBKM aHKEPOB ABMSIOTCS:

BbICTynarLas B BbIpabOTKy YacTb aHkepa He JormkHa npesbiwatb 150 mm;

ravika Ha aHkepe AOIDKHa ObITb 3aTAHyTa C MOMEHTOM: Anisl KpoBnu - He meHee 200 H m, gna 6oka - He
meHee 100 H wm;

AVaMeTp CKBaXMHbI (LLNypa) NpeBbIIaeT AnameTp CTEPXKHSA aHkepa B npegenax 5 - 10 mwm;

ANVHA CKBaXXWH NPUHMMAETCH C y4eTOM TOJLUMHbI 3aTSHKKU, BEPXHSIKA U 3NEMEHTOB NodaTtnmBocTy Ha 50 -
150 MM MeHbLUE ONVHbI CTEPXKHEN;

CKBaXXWHbI A0MMKHbI ObITb NPAMONUHENHBI C BbICTynamu 4o +/- 0,5 MM 1 ounLLeHb! oT wTbiba.

lMpoBepka ycunums 3aTsXKKM raek BbIMOMHAETCS Npy NOMOLLY AUHAMOMETPUYECKOrO Krtoya.

12. B KpoBne ropHbiX BbIpabOTOK M UX CONPSPKEHUA HeobXxoaMMO ycTaHaBnMBaTb MeTannnyeckne 3aTsikKu
M3 peweTok unnm ceTkn, NMbo u3 CTEKMNonnacTUKOBbIX TKaHeW (pelleTkn), a B YCrnoBusix obpyluawouiencs B
npoxog4eckom 3aboe HeyCTOMYMBOWN KPOBM KOMOMHMPOBAaHHbIE MOAXBAT-3aTSKKN.

Ansi kpenneHnst GOKOB rOpPHbIX BbIPAOOTOK LOMNYCKAETCA NMPUMEHSTb YaCTUYHYH 3aTSKKY NALb B YCIOBUSIX
paspyLueHusa Hambonee cnabbix cnoes nopod. B ycnoBusix paspylieHnss nopog Ha BCO BbICOTY FOPHbIX BbIpaboToK
N COMpsKeHU HeobxoaMMO MPOBOAMTL 3aTsKKy OOKOB, B KanuTarbHbIX FTOPHbIX BbIPAOOTKAxX M UX COMPSPKEHUSIX
MeTannM4YeckMMmn peLlleTkammn 1 CETKaMu, a B BbIEMOYHbIX FTOPHbIX BbIpaboTkax 4ePEBOM UMM CETKAMU U TKaHAMMN.

Mpunoxexne N 17
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TEXHONOrMYeCKoOMY U aTOMHOMY HaA3opy
oT 17 pekabpst 2013 r. N 610

NMPOEKTUPOBAHWNE
MNACMOPTOB KPEMNEHNA N NOOOEPXXAHNA MOAMNOTOBUTENBbHBLIX
BbIPABEOTOK AHKEPHOW KPETMbIO

y y N
1. Mo BbIGpaHHLIM KOHCTPYKLUMSIM aHKEpPOB - pacyeTHOW Hecyllen CnocobHOCTU & | CONpPOTUBIIEHUIO
aHkepHon kpenu B kpoBrne P, 1 B Bokax P, ., a Takwke npuHSTOMY KONMYecTBY aHKepoB B psiaax kposnmu N u

aK

Bokax N, paccuuTbiBaeTcA Tpebyemoe paccTosHWe Mexay psaamu, yCTaHaBvMBaeMbiMW MPU MPOXOAKE rOpHOM

BbipaboTku aHkepos B kporie C 1 B Gokax C; no hopmynam:

C.=(nN, )/ (P.B); (1)

Cs :(”6Na.6)/(Pa.6h) - (2)

Mpumeyanne. 1. lNMpu paspyleHMn TOMNbKO OTAENbHbIX cnabbix nopog (nnacta) B 6Gokax BMECTO BbICOThI
ropHow BblpaboTku h gonyckaeTca noacTaenATb B hopmyny 2 HacTOALWEro NPUMOXKEHNsT 3Ha4eHne paspyLLEeHHON
YacTu nopof B Gokax Mo BbICOTE FOPHOW BbIpaboTkn, M. 2. MpyM NPOEKTMPOBaAHNM aHKEPHOW Kpenu KONMYecTBO
aHKepoB NepBOro ypoBHS B psAax B KPOBMe crneayeT nNpuvHUMaTh B 3aBUCUMOCTM OT PaCYeTHOWM LLUMPUHBLI FTOPHbIX
BbIpaboTOK 1 conpsikeHun B. KonnuectBo aHkepoB B psigax AOMKHO cocTaBnAaTb: oT4 ao 5npn4 <B < 5m; 015
po6npmb<B < 6Mor6p007nNnpm6b6<B < 7munor7pgo8npn7<B < 8,5m. 3. Konnuectso aHkepoB B 6okax

B psady cregyeT MpuWHUMaTL B 3aBMCMMOCTM OT MOLLHOCTM paspyliamwmxcs nopog (nnacrta) My n [OMKHO

coctaenaTtb: 1 npum <1,0m; 2npn 1,0 <m < 2,5 m; 3 n 6onee npy m > 2,5 M. 4. AHKepbl B KPOBINE pacnonaratb
C OTKITOHEHMEM KpalHUX aHKEPOB OT HOpMaInu K HannacTtoBaHuto Ha yron 15 - 20° n Ha paccTosiHUM ux oT GOKOB He
6onee 0,3 m. 5. AHkepbl B bokax cnegyeT pacnonaraTtb Tak, YToObl OHU nepecekanu Hanbonee cnabbie crioun yrns
1 Nopof, T.e. C OTKIIOHEHUEM OT HannacTtoBaHus Ha yron 15 - 30°, paccTosiHMe OT KpoBMM BbIpaboTkM 0O BEPXHETO
psifia aHKepoB OOJKHO ObITh He 6ornee 0,5 m.

2. lMpoBoAMTCA CpaBHEHME pacYeTHOro Llara YCTaHOBKM aHKEpPOB MO YCMOBWUK WHTEHCUMBHOCTU TOPHOrO
OaBreHns ¢ TpebyembiM Mo YCNOBUIO MUHUMAIbHOW NIIOTHOCTU YCTAHOBKWN aHkepoB [1 B 3aBMCMMOCTU OT CTEMNEHU
YCTOMYMBOCTU NOPOS B KPOBIE U CTENEHN pa3pyLleHust BOKoB, KOTopas cocTaBnsieT: 1 aHk/M2 Npu HEYCTONYMBBIX;
0,7 aHk/M2 npu cpegHen yctonumsocTy; 0,5 aHk/M2 npu yCTOMYMBBIX Nopogax B HenocpeacTBeHHon kposne u 0,4
aHk/M2 npu paspyLlarwmxca nopogax B 6okax. 1o ycnoBuio yCTOMYMBOCTM MOPOA Liar YCTaHOBKW aHKepoB
COOTBETCTBEHHO B KpoBre u 6okax onpegenserca no hopmMynam:

C.=n_l11B; (3)
Cs=n,/T1h.(4)

MpOeKTHbIN LWar ycTaHOBKM aHKEPHOW Kpenu B KPOBIe U Gokax npu Npoxodke NPUHUMAOT Mo HaMMEHbLUUM
3HaYEHUSIM 1 OKPYINISIOT A0 BTOPOro 3Haka. Hanpumep, npu pacyetHom C_ = 1,27 m npoektHoe C npuHUMalOT

1,2 M.

3. Mo NpUHATOMY MPOEKTHOMY LUary yCTaHOBKM aHKEPHOW Kpenu B KPOBIe, B MacriopTax KpenreHus ¢ ee
YCUNEHWEeM [OMONMHUTENbHOW aHKEpPHOW Kpenbto, pamamMu Wiy CTOMKaMu YCUIEHWUs MpOU3BOAMUTCS pacdeT
TpebGyeMoro Ha Lar yCTaHOBKM KPENU KONMYECTBA YCUNMBAIOLLMX aHKEPOB, paM UK CTOEK No hopmynam:

n,,=CBP, IN_; (5)

nyAc :CKBPK.y /Ns d (6)



roe PK'y - conpoTtueneHne kpenu ycuneHuda kH/m2 NPUHMMAKT B COOTBETCTBMU C paCHeTHbIMU AO5d

pPasnmnyHbIX COMPSKEHWUI;
N, - Hecyulas cnoco6HoCTb aHkepa, kH;

NS - HecyLlasa cnocobHOCTb paMHOM KPEenu Unu CToek ycunexus, kH;

N, u N, npuHumatoT B pacyeT cornacHo 1x NacrnopTHbIM AaHHbIM.

lMonyyeHHOe pacyeTOM MPOEKTHOE KOMMYECTBO YCUITMBAIOWIMX aHKEPOB, pam WM CTOEK OKPYIMsoT B
GonbLuyo cTopoHy go 0,5.

4. B cooTBeTCTBMM C Hactosiwen WHCTpykumen BbIOMPAKOTCA KOHCTPYKUMM M TUNOpa3Mepbl OMOPHbIX
3MEMEHTOB, 3aTshkeK B KpoBre M OoKax, a Takke onpefensdlT TEXHOMOTUI0 U TEXHWUKY ANs KPEnneHust ropHowm
BbIpabOTKW.

5. Ha ocHoBaHWM CpaBHEHWsI pasnU4HbIX MACMOPTOB KpenneHus no TpygoeMKOCTU, MaTepuarioeMKoCTu,
CTOMMOCTW KpenneHuws W noaaepxaHvs, a Takke no Apyrum aktopam MpUHMMAETCS MPOEKTHbIN nacnopt
KpenneHus.

6. YMeHbLUeHne ANuHbI aHKepOB, MMAOTHOCTU YCTAHOBKW aHKEPHOW Kpenw, Kpenu YCUNEeHUs U NnocagouyHo-
3alUUTHOM Kpenu, No cpaBHEHUIO ¢ TpebyembiMu nNo WHCTpyKuuKM, OonyckaeTcs no pesynbTataMm NpoBeAeHus
Hay4HO-uccnegoBaTenbcknx paboT ¢ nocnegylowumM  KOHCYNbTaUUOHHO-METOANYECKUM  COMPOBOXAEHNEM
NacrnopToB KpenneHus.

7. 3a npepenamun gencteua MHCTpyKUMKM, a Takke Ha 3Tane BHEOPEHMS Ha LUaxTe aHKepHyK Kpernb
NPMMEHATb MO MacnoptaM KpensieHns ¢ NpoBeAEHUEM Hay4YHO-UCCNEeLoBaTENbCKMX paboT U KOHCYMbTaLMOHHO-
MEeTOAMYECKMM COMpoBOXAeHNeM. [acnopTa OOmKHbI NpegycMaTpuBaTh AONOSNHUTENbHbLIE Mepbl 6€30MacHOCTU U
nocTosiHHOEe HabnoaeHVe 3a NPOSBIIEHNSIMU FOPHOTO AaBMNEHMS N COCTOSIHUEM KpEnM.

Mpunoxexne N 18
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5 OMNPEOEJIEHME
PACHETHbIX CMELLEHNN KPOBIN B MPOTAXEHHbBIX MTOPHbBIX BEIPABOTKAX
C AHKEPHOW KPETbIO

1. B ropHbix BblpaboTkax, NPOBOAUMBIX B MaccvMBe W MogdepXuBaeMblX B MNPOAOIIKEHWEe BCEro cpoka
CnyX0bl BHE 30HbI BANSHUSA OYUCTHBLIX paboT (Npw WMpUHE Lenvka |Ll 6onbwe 0,1H 1 He meHee 30 m), Benn4ymHa

pacyeTHbIx cMeLleHui kpoern U | onpegensietcs no popmyne:

U =Ukk kk_ (1)

T o m B a’

roe UT - TUNOBble CMeELleHUA KpoBIK, onpeaendemMmblie B 3aBUCMMOCTU OT FJ'Iy6I/IHbI H n pacyeTHOro

conpoTuBieHnA nNopoa B KpoBrie CXaTuko Rc no HOMOrpamme Ha pucyHke 1 HacTosLwero NPUNOXeHua, npu B=5
m K, =1, k, =1,k =1uk, =1,

K. - KOSd(ULMEHT, yuMTLIBAIOLWMIA PACMONOXKEHNE FOPHbIX BbIPABOTOK, MPUHUMAaeMblii paBHbIM 1 Ans

a

LUTPEKOB, YKINOHOB, BpemcheproB 1 conpsikeHuii n pasHbIM 0,7 AN KBepLUNaros;
K - koahhMLMEHT, yunTbIBAIOLNIA OTAIMUME PACHETHOM LUMPUHBLI FTOPHLIX BLIPABOTOK M CONpPshXeHwit oT B =

jiis

5 M, paccunTbiBaeMbIn No popmyne:



k,=0,25(B-1); (2)

K, - KO3(OPULIMEHT, YUUTBIBAIOLLMI BNUSIHUE APYTUX CMEKHBIX TOPHBIX BbIPABGOTOK, MPUHUMAEMbIN PABHBIM 1
npu paccTosiHMAX oT Hux | > 15 m, a npu | < 15 M onpegensiemMbin no dopmyrne:

I
k =1+|1-—|:
i

ka - KOSd)(*)VILI,VIeHT, yyuTtbiBaroWmnm CTeneHb CBA3bIBaHUA U YNPOYHEHUA NOpod pa3siMndHbIMN KOHCTPYKUNAMU

aHKepoB, MNPUHMMAEMbI ANS 3aMKOBbIX, KIMHO-PACMOPHbLIX W CTanenofnMMepHblX aHKepoB Mpu AnvHe KX
3akpenneHus B ckBaxuHe 0,5 m paBHbiM 1,0, npu anuHe 3akpenneHus amnynamm 1 m pasHbim 0,85 n npwu
3aKpensieHnMm No BCen ANIMHEe CKBaXXMHbI (wnypa) - 0,75.
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Puc. 1. PacyeTHble cMmeLleHns KpoBnn B maccuse npu B =5m

2. B ropHbIx BbipaboTKax, NPOBOAUMBIX B MaccuBe, a 3aTeM NOAAEPKUBAEMbIX B 30HE BIIMSIHWUS OYUCTHBIX
paboT npu wupuHe uenuka 0,1H > |u > 15 M, BENMNYMHA pPaCYETHbIX CMELLEHNIN KPOBIU Uu onpegenseTcsa no
dopmyre:

U, =U_ +AU Kk k kKK, (4)

I o mI B A Kp !

roe AUu - pacyeTHble CMELLEeHUs1 KpOBNW B Mepuos OXpaHbl Lenukom wupuHon 0,1H > Iu > 15 m,

onpepgensaemble B 3aBUMCUMOCTU OT ILl ,Hn Rc N0 PUCYHKY 2;

ka - KO3(PPULMEHT, YYNTbIBAIOLLMIA OOPYLLAEMOCTb OCHOBHOW KPOBMW, NPUHUMaeMblin pasHbiM 1 ans | u i
TmnoB kposnu 1 1, 2 - ansa |l TMna kposnu.
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Puc. 2. PacyeTHble CMeLLEHUsI KPOBIM MPW OXpaHe ropHON BbIpaGoTKK Lienukamm

3. B nnactoBbix BLIEMOYHbIX FOPHbLIX BbipaboTkax, NPOBOAMMBIX B MacCMBE, OXPaHAEMbIX 3a NaBON LENNKOM
0,1H > |Ll > 15 M, a 3aTem norawaembiX 3a CMEXHOW NaBOW, onpefeneHne pacyeTHbIX CMELLEeHWA KPOBMu B
NpoaoIPKEHNE BCEro cpoka crnyxbbl nponssogutcs no opmyrne:

m B a Kp !

U,=U,+(AU, +U2 )k kKK, ©)

roe U - gononHuTenbHble CMELeHWs OT BWSHWS Norallalolen nasbl, OnpeaensTcs Mo pUcyHky 3

HacTodLlero npunoXeHua.
4. B nnactoBbIX FOPHbIX Bblpa60TKaX, npoBOoAMMbIX B MaccuBe 1 noraliaembiX naBoWn, Benn4ymHa pac4eTHbIX

cmewieHuin U kpoBnn onpepensietcs no copmyrne:

U =U_+U Kk kk K (6

J o B UKp a !

rae U, - pacyeTHble CMELLEHWs1 KPOBMM B Nepuof BMUSIHUS OMOPHOrO AaBrieHus Ha npoTshkeHun 0,1H ot

noraluatlLeil naebl, onpeaensiemMbie B 3aBUCUMOCTM OT H u R, Mo pucyHKy 4 HacTOSILLEro NpUMOXeHUs.

5. B nnactoBbIX ropHbiX BbipaboTkax, NPOMAEHHbIX B MaccuMBe, a 3aTeM OXpaHseMbIX paspyLlualowumcs B
BblpaboTaHHOM NPOCTPaHCTBE LENMKOM LUMPUHOM 2,5 - 3 MOLLHOCTM nnacTa unv nogaepXuBaemMbix Ha rpaHule ¢
BblpaboTaHHbIM NPOCTPAHCTBOM U OXPaHAEMbIX NOCaA0OYHO-3aLUMUTHOM KPenbio, pacyeTHble CMeLLeHNs KpoBnK A0
nepBoi oTpabaTbiBaemMoW mnaBbl ONpedensioTcs No MyHKTY 4 HacToswero npunoxeHud. Ha Becb nepwof
nogaepKaHus Taknx ropHbiX BbIpaboTOK, A0 MX MOraleHusi CMEXHOW NaBou, Npy pacyeTe NacnopToB KpenneHus,
B NepuoA UHTEHCUBHOMO FOPHOro AaBMEHUs, BO BCEX YCNOBUAX, MPUHMMatoTca paBHbiMu 300 MM.

6. B nnacTtoBbIXx TFOpHbIX BbIpaboTKax, MPOBOAMMbLIX "BNPUCEYKY" K BblpaboTaHHOMY MPOCTPAHCTBY, C
3aLUUTHOM YroNibHOW MOSIOCOM LUMPUHOM 2 - 4 M Ha pacCTosiHuM OT oTpabaTbiBaemon naebl Gonbwie 200 M u

noratlaembiX CMEXHOW NaBoN, BENMYNHA pacyeTHbIX CMeLLEHNI KpoBJin UH onpegenaeTca no cbopmyne:

p
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m Kp a !

roe U(l;p - pacyeTHble CMELLEHNA KPOBJIN NPU NpOXoaKe ropH0|7| BblpaGOTKVI, onpependemMble B 3aBUCUMOCTHN

oTHu R, no pucyHky 5 HacTosiLLero NpunoxeHus;

U™ . pacuyeTHble CMelleHMs KpOBMM B NEPUOA BMMAHMS MOrallalllei nasbl, onpeaensembie B

3aBucumocTi oT Hu R, no pucyHky 6 HacTosiLLero npunoxeHus.
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Puc. 3. PacyeTHble cmeLleHus KpoBJ1N FOpHOVI Bblpa6OTKl/| B 30HE BNUSIHUSA NorallaroLLen naebl
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Puc. 5. CmeLueHns KpoBnm Npu Npoxogke NpuceyYHon ropHon BeIpaboTkm
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Pwuc. 6. Pac4eTHble cMeLleHns B NPUCEYHON FOPHOW BbIpaboTke B 30HE BNUSIHUA MorallaroLen nasbl

MpunoxexHne N 19

K PegepanbHbIM HOpMaMm ¥ NpaBuam

B ob6nacTu npombilneHHon 6e3onacHocTu
"MIHCTPYKUMA MO pacyeTy U NPUMEHEHUIO
aHKepPHOW Kpenu Ha YronbHbIX WwaxTtax",
yTBEPXAEHHBIM Npukasom deaepanbHOm
cnyX6bl MO 3KONOrMYECKOMY,
TEXHOMOrM4YeCcKoMy 1 aTOMHOMY Haa3opy
ot 17 gekabpsa 2013 r. N 610

AHKEPBbI, MPUMEHAEMBIE HA YIOJIbHbIX LUAXTAX
Tabnuua N 1

XapaKTepVICTVIKa aHKepoB, pekoMeHAyeMbIX K MPUMEHEHUIO
Ha YroJibHbIX WWaxtax <1>

<1> K nepeuncneHHbIM MOryT 6biTb JOOaBMNEHbI aHKEPbI, OMYLUEHHbIE K MPUMEHEHUIO B YrONbHbIX LLUAXTaX.

N Tun aHkepa KoHcTpyKkTUBHOE O6nacTtb NpyMeHeHns
n/n HanmeHoBaHue
A16B, R >6
AKM AB16 Yronb npn ~ © MMMa, nopoga
R > 10

. CranenonvMmepHble n3 A20B. AK20B, AKM AB20, npu = e Mra, nogsecka

npokaTa BUHTOBOTO AKB, AB20M, ACM20B MOHOPEsbCOBbIX AOPOr

npoduns

A25B,
AKM AB25




ACIM-20 ACI-24, AKC-20,

2 CranenonMmepHbie u3 AKM AM20, R > 6
KPYrrioro ctanbHoro Yronb npu - ¢ Mrla, nopoaa
npodunsa . = 20
AKM AM16 npu Mfla
CranenonumepHsbie 13 AK-22 N— R =26 MMa. noboaa
3 npokaTa nepnogmyeckoro AKC-22, P » opoA
npochuns AKM AM16 (20, 25) mpn R = 10 yma
CranenonMmepHbIn co Yronb npu R, = 6 MMMa, nopoga
4 AKM16, AKM20, AKM25 ’
CBapHbIMU CTEPXKHAMM > 10
npu ° MMa
AKO1, AK02, AK01-08 (-14, - B nopoge v yrne.
25, -32),
5 KakatHble KAI-20 B nopoge. B 60pTy BbipaboTku
AC-25B
AKM AB, AKM AM, AKM B nopoge v yrne
6 CranemuHepanbHble
ACM-1, ACM-2 B nopoge
R, > 40
7 CraneopraHu4yeckui B nopoge nyrne npu  °© 50
MMMa
R
Yronb npu ~ © > 8 Mrlla
8 MeTannnyeckun 3amkoBbIi LIK-1M
>
Mopoga npu R, =40 MMa
9 MonumepHbie BlMA B nopoge n yrne
AKO1-121 B nopopge v yrne
10 | AHkep ansa nogseckm MMM AK01-125

AKO01-25 coBMeCTHO C rarnkomn-
NnoaBECOM
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L, Mmm d, mm A, Mm PaspbiBHOE Honyckaemas YonvHenune, % | Macca, kr
ycunue, kH Harpyska, kH
1600 4,1
1800 4,6
2000 51
2100 M20 23 100 60 54
2300 5,9
2500 6,4
3000 7,6
3..4
1600 5,8
1800 6,5
2000 7.2
2100 M24 27 140 85 7,6
2300 8,3
2500 9,0
3000 10,0

Puc. 1. CtanenonumepHble aHkepbl ACIl, AKM AM wn3 npokatoB kpyrrnoro npocuns 1 - cTepxeHb aHkepa; 2 -
warba onopHas; 3 - rarika. Marepuan ctepxHs - BCT3. B = 60...100 mm
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Puc. 2. O6wwnii BUA OCHOBHbLIX TWUMOB CTanenonMMEpHbIX aHKepoB, MpUMMEHseMblX Ha waxtax Kysbacca. 1 -
CTepXeHb aHkepa; 2 - wanba onopHas; 3 - ranka. Matepunan ctepxHs - A400-14-1-5254-94. a, 6 - npeactasuTenm
rpynnbl cTanenonuMepHblX aHkepoB M3 Kpyrnoro npodung (aHkep tuna AKM20 u aHkep tuna AK-20 (AI'TIC)); B -
npeacraBuTeNb Tpynnbl  CTanenofnMMEpHbIX aHKEPOB W3 apMaTypHOW CTanvM nNepuoaudeckoro  npoduns
(cTanenonumepHbIn aHkep Tuna AK-22)

7 2 7
i \ 8ty
[ O \
A 1
A ]
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L, Mmm Homep PaspbiBHOE Jonyckaemasa Harpyska, YanuHenuve, % Macca, kr
npoduns ycunue, kH kH
1600 4,1
1800 4,6
2000 22 125 96 2.3 51
2200 5,35
2500 5,85




3000 6,35

Puc. 3. CtanenonumepHbin aHkep AK-22 (AKM AM) 13 npokaTa nepuogmnveckoro npodpuns. 1 - cTepxeHb aHkepa;
2 - wanba onopHas; 3 - ranka. Matepuan ctepxHs - A400C

—
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L, mm Homep d,mm | d1, mm PaspbiBHOE Honyckaemas YanuHenue, % | Macca, kr
npodcuns ycunme, kH Harpyska, kH

2500 7,14

3000 8,41

3500 9,68
20 22,5 28 164 126

4000 10,96

4500 12,23

5000 13,5

2.3

2500 10,8

3000 12,79

3500 14,77
25 27,9 33 241 185

4000 16,75

4500 18,73

5000 20,72

Puc. 4. CocTtaBHble cTanenonumepHble aHKepbl U3 npokaToB BUHTOBOro npodguna (AC20B n AC25B). 1; 2 -
CTepXeHb aHkepa; 3 - ranka; 4 - wanba onopHas; 5 - mydTta. Matepuan crepxHen - AB400C, mydpThl - cTanb
30XI'CA

L, Mm Homep d, Mmm PaspbiBHOE Honyckaemas YaonunHenue, % | Macca, kr
npocuns ycunve, kH Harpyska

1400 2,99

1600 16 18,3 129 100 2.3 3,31

1800 3,64




2000 3,96
2200 4,29
2500 4,78
2800 5,27
3000 5,59
1600 4,70
1800 521
2000 5,72
2200 20 22,5 164 126 6,23
2500 6,99
2800 7,75
3000 8,26
2000 8,61
2200 9,40
2500 25 27,9 185 185 10,59
2800 11,78
3000 12,58

Puc. 5. CtanenonumepHble aHkepbl U3 npokaToB BUHTOBOro npodunsa N 16, 20, 25 (A16B, AMK AB16, A20B, AMK
AB20, A25B, AMK AB25, AK20B, AKB) 1 - cTepxxeHb aHkepa; 2 - ravika; 3 - wawnba onopHasa. Matepvan CTepxHs -
As400C

a

(mp
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Puc. 6. CtanenonumepHbie aHkepbl U3 apMaTypHOW CTanu BUHTOBOro npoduns. a - aHkep CA-20; 6 - A20B (AKM
AB); B - aHkep Tvna AMK (cBapHOI cTepxeHb). 1 - cTepXeHb; 2 - cchepuyeckas wanba; 3 - ranka

~
A1 e A o

X 100 7 %
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L, Mm Pa3spbiBHOE Honyckaemas YanuHenue, % Macca, kr

ycunue, kH Harpy3ska, kH

1600 5,22
1800 573
2000 6,24
2200 164 126 2..3 6,75
2500 7,51
2800 8,27
3000 8,78

Puc. 7. CtanenonMMmepHbIin aHKep CO CBapHbLIMU CTEPXKHSAMU. 1 - CTepXXeHb aHKepa CBapHOMW, 2 - ranka, 3 - wanba
onopHad. CTepxeHb M3 apmaTypbl BuHTOBOro npocmns N 20 cBapeH BCTbIK CO CTEpXXHEM apmaTypHbIM U3
nepuognyeckoro npodpuna N 22. MaTtepuan ctepxHs - AB400C

a
4 -
ajfea———
A E

6

HanmeHoBaHue L, mm HOuameTp Honyctumas YanunHernuve, % Macca, kr
CTEPXKHS1, MM Harpy3aka, kH




2000 1,85
AKO01-08 3000 9,35 80 2,3
4000 2,7
3000 4,5
4000 5,2
AKO01-14 5000 12,4 145 6,0
6000 6,7
7000 <13 7,4
3000 55
4000 6,6
5000 7,7
AKO1 6000 15,2 210 8,8
7000 9,9
8000 11,0
9000 12,1

Puc. 8. OBwunii BMA KaHaTHbIX aHKepPOB. a - kaHaTHbI aHkep AKO1 (-08, -14) Ana XuMU4Yecknx n MnHeparnbHbIX
ckpennsawLwmx coctaBoB; 6 - kaHaTHbIM aHkep KAI-20. 1 - cTepxeHb aHKepa cBapHOMW, 2 - ravka, 3 - warba
onopHas

CTepxeHb 13 apMaTypbl BUHTOBOrO Npoduns cBapeH BCTbIK C KaHaTom AnameTpom 20 M.

8

AKO1 (-25, -32)

AK01-08

AKO01-14

W

Puc. 10. O6wmin Bug kaHatHoro aHkepa Ttuna AKO2. lNpepgHasHavyeH Ansi amMnynbHO-HaArHeTaTenbHOro WIn
HarHeTaTeNbHOro 3akpensieHus



Puc. 11. KanaTtHbin aHkep AKO01-121 (125). lNpepHasHadyeH Ans nodsBeluvMBaHUS MOHOPEbCOBOW

Aoporu
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Puc. 12. KaHatHbin aHkep AKO1-25 ¢ rankomn-nogsecom. [lpegHasHayeH AnA YNPOYHEHUS NMOPOA KPOBMM U
noaseLwumBanuna MIMa

a 6
< %'
i ¥
v
f ¢
£ v
5 K ¥
: ’ ¢
N
; ‘ !
2 v
3
(-3 .y
2 3
~ N
[~ :’
p N,
E :!
[= ::
] N
| NA
B N
ﬁ N
bH
h B i
! .
[J |
-

ACMAL

v ©

3 v -2
°d ——\\r

AR A "'f.l‘lll"l.ll"lll‘l(lll'l'l’ll'
LRl

LRLLELLLNLA LA R G LR CR LN

Puc. 13. OOwun BMO aHKEpoB, B TOM 4uCMe MPUMEHSIEMbIX AON19 KPEensieHust amnyraMmym C MUHepanbHOM
komnosuumen. a, 6, B - aHkep Tuna AMK AM; r - aHkep Tuna AKM AB; g, e, x - aHkep Tuna AKM; 3 - ACM-1; un -

aHkep ACM-2
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820

Puc. 14. CraneopraHudeckuii aHkep. 1 - CTepxeHb aHkepa; 2 - onopHasd nnutka, 3 - onopHasa wanba; 4 -
OepeBsHHas BTynka. Pa3spbiBHoe ycunue - 95 kH. lonyckaemasa Harpyska - 70 kH. Mapka ctanu - CT1. 3. Macca 1 m
aHkepa - 2,8 kr

3 4

oo

/2

WS = - S,

= {........._..._._...._ simimy —— .,..} ..... | SRS - Jé

e m ¢ D{

90 ! :

B SR |

L o I~
1 - cTepxxeHb aHkepa, 2 - NONyBTYNKK, 3 - Wwanba onopHas,
4 - ranika. Matepuan ctepxHs - BCT3
L, mm PaspbiBHOE ycunue, kH Honyckaemas YanuHenue, % Macca, kr
Harpyska, kH
1000 3,35
1200 3,84
1400 4,34
1600 4,83
100 60 3.4

1800 5,33
2000 5,82
2200 6,31
2400 6,81

Puc. 15. MeTtannunyecknin 3amkoBbii aHkep LLK-1M
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Puc. 16. CteknonnacTmkoBbIn NonMMmepHbIn aHkep AC-14LLU. 1 - cTepkeHb aHkepa, 2 - raiika, 3 - onopHas wanba.
MpoyHoCTb Ha cpes - 50 kH. [Jonyckaemas Harpy3ska Ha cpes - 39 kH. Macca - 0,7...0,85 «kr

OunameTp wnypa, Mm 25-30
[dvameTp KOMNO3MTHOW apmaTypbl HE MEHEE, MM 20
[nvHa aHkepa, Mm 1400..3000
MabapuTHble pasmepbl MydTbI
[nnHa He meHee, MM 220
Pesbba M22
OnvHa pe3bboBon YacTy He MeHee, MM 185
Pac4yeTHas Hecylasa cnocobHOCTb, TC 8
Pa3spbiBHOE ycunue He MeHee, TC 13
PekomeHayemasn BennynHa npeaBapuUTeNbHOro HaTsSXeHus, TC 2-3

Puc. 17. bazanbTto-nnacTtukoBbl aHkep (BIMA)

Mpunoxexne N 20

kK PegepanbHbIM HOPMaM ¥ NpasBuam

B 00nacTu NpoMbILWNEHHOM 6e30nacHOCTU
"MIHCTpYyKUMS NO pacyeTy 1 MPUMEHEHUIO
aHKepHOW Kpernu Ha yroribHbIX waxrax”,
yTBEPXAEHHBIM NprKasoMm defeparnbHOm
Cny0bl MO IKONOMMYECKOMY,
TEXHONOrM4YeckoMy U aTOMHOMY Haa3opy
oT 17 pekabps 2013 r. N 610

KOHCTPYKUMN ONOPHBLIX SNEMEHTOB U SATAXEK

Hwxe npuBeaeHbl NpUMepbl KOHCTPYKLMIA OMOPHbBIX 31IEMEHTOB U 3aTSHKEK.
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Lt L -
Homep L, Mm H, mm Konnyectso MpepenbHas Macca, kr
npocuns OTBEpCTUN Harpyska Ha n3ruo,
kH
2800 94 3 47,8
3600 4 61,4
3900 4 125 66,5
4200 5 71,6
2800 110 3 61,2
3600 4 78,7
3900 4 190 85,2
4200 5 91,8
MNpumeyaHne. [pegenbHas Harpy3ka Ha u3rMb - 37O MakcMManbHas COCPefoTOveHHas cwna,

BOCNpnMHMmMaemasa noaxeaTtoM, TMpPUNOoOXeHHaa MexXay OBymMA coceaHMMU OTBEepCTUAMU C  yCTaHOBJ1E€HHbIMU
aHKepamMu.

Puc. 1. Moaxeatkl U3 cneunpodunen CBIM17, CBIM22. Matepuan - BCT5

S — % 5 [~

1

. I B ; H

—pa - gg—

MaTtepuan - Ct3nc5

Homep B, Mm H, mm L, Mmm Kon. otBepctui MpepenbHasn Macca, kr
wBennepa Harpyska Ha
pacTtskeHue, kH
2800 3 19,6
3600 4 25,2
8 80 40 250
3900 4 27,3
4200 5 29,4
2800 3 23,9
3600 4 30,7
10 100 46 310
3900 4 33,3
4200 5 35,9

Puc. 2. MNMoaxeaTtbl 3 weennepos N 8, 10, 12
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MaTtepuan - Ct3kn

TonuwmHa nucta L, Mmm Kon. otBepcTun MpenenbHasa Harpyska Ha Macca, kr
pacTtskeHue, kH

2800 3 13,4
3600 4 17,3
2 80
3900 4 18,7
4200 5 20,1
2800 3 16,7
3600 4 21,4
2,5 100
3900 4 23,2
4200 5 25
Puc. 3. MoaxesaT rodprpoBaHHbIN U3 NMcTa
&
o> S
=~ . 21
=1 ﬁal lf‘ ‘
100 100 | i 5
1400 . o]

Ycunue npogasnueaHusa Yepes ranky S32-170 kH
Macca - 5,5 kr
MpenenbHasa Harpyska Ha pacTaxexue - 80 kH
Matepuan - Ct3kn

Puc. 4. MNMoaxeaTt 13 nonocsl
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Paamepbl, MM Ycunue npogasnueaHug, kH Macca, kr
S A B H
3 150 150 3 100 0,51
4 150 150 4 140 0,68
5 150 150 5 170 0,85
3 150 150 3 100 0,69
4 150 150 4 140 0,92
5 150 150 5 170 1,14

Puc. 5. MNMoaxeaTt nnockun n3 nucta




B

B, mm H, mm S, MM D, mm Macca, kr

26 3 1,02
200 27 4 33 1,36

28 5 1,7

57 5 3,87
300 33 unun 25

58 6 4,64

Puc. 6. NMoaxeaT ¢ konbueBbIM BbICTYNoM. [pegensHas Harpy3ka Ha cxatue - 160 kH. Matepuan - Ct3kn



300

300

Puc. 7. NMoaxeat co cepuyecknm BblcTynoMm. MNpeaenbHasa Harpyska Ha cxaTune - 200 kH. MaTtepuan - CT3kn
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Matepwvan npyTkoB agvameTpom 4...6 Mmm - npososoka 4-C
(5-C vinu 6-C) npyTtkoB anameTtpom 6,5 mm - kaTaHka 6,5 Ct3nc



d,mm | A1, Mm | A2, MM B, mm L, Mmm Hecywas YpenbHas Cpok
CMOCOBHOCTb, macca, Kr/ M2 CNyxo0bl,
kH/m2 net

50 50 12 4
50 100 11 3

4 500...1200 1000...2400 10
100 100 10 2
100 150 9 1,7
50 50 18 6,2
50 100 17 4,7

5 100 100 500...1200 1000...2400 15 31 15
100 150 13 2,6
100 200 12 2,4
50 50 19 8,9
50 100 18 6,7

6 100 100 500...1200 1000...2400 17 4,5 15
100 150 15 3,7
100 200 13 34
50 50 20 10,5
50 100 19 7.9
100 100 18 53

6,5 500...1200 1000...2800 15
100 150 16 4.4
100 200 14 4
80 250 13 4,3

Puc. 8. 3aTtsxku peweTtyatblie (3P)

Puc. 9. CocTaBHOM apo4HbIl BEPXHSIK U3 LUBENNepa unu cneunpoduns ans ropHblx BblpaboTok WnpuHon B oT 4,5
no55m



CoeagnHeHus nosiyapok C MOMOLbIO MeTannanyeckon nraHku,

OTBEPCTUAMU ON1A aHKepa Ha paCCTOAHUN 100 m™m OT ee KoHua.
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25

npuBapeHHOW K OOHOW nonyapke ¢

AR 020202030203
20262620 %0
34 N7 N »@( .
A-A '
M
TexHndeckasa xapakrepucTumka
Tunopasmep L, Mmm b, Mm C, MM t, Mm S, Mm P, Mm Macca, kr
MM-0,5 525 200 87,5 2,0 4,0 517 2,38
Nr24-1,8 1800 115 40 6,0 3,0 3,0 6,4
Nr24-2,2 2200 115 40 6,0 3,0 3,0 7,1
Nr24-2,6 2600 115 40 6,0 3,0 3,0 9,2

Puc. 10. PelweTtyartas 3aTshkka ¢ poMOuyeckumm syerikamm

b

Tunopasmep Paamep sa4eliku, [nameTp NpoBOMOKM, WwnpwuHa ceTtkn, b Macca, kr/m2
MM MM
3C-1 25 x 25 2,5 1000 3,7




3C-15

30x 30

3,0 1500 6,6

Puc. 11. CtanbHas nneTeHas ognHapHas ceTka

| A A
Werzrrrrrf 77,

d

Mpunoxenune N 21

k ®egepanbHbIM HOpMaM 1 NpaBunam

B 0611acTi NpombILLNEHHON ©6e30nacHOCTM
"MHCTPYKUMSA NO pacHeTy U MPUMEHEHMIO
aHKEepHOW KPEenu Ha YronbHbIX LWaxTax",
yTBEPXXAEHHBIM Npuka3om defepanbHom
CNyX0bl MO 3KONOrMYECKOMY,
TEXHOMNOrM4YeCcKoMy 1 aTOMHOMY Haa3opy
oT 17 pekabpsi 2013 r. N 610

NMPUMEPbI 3
Y3MN0OB NMOJATIIMBOCTWN AHKEPHOW KPEMA
C JEMMNoUNPYIOWLMMWN SNEMEHTAMU
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Puc. 1. OnemeHTbl NO4ATNIMBOCTU U3 @ - NOAATIIMBOW OMOPHOW MNacTuHbI, 6 - TpyOKK, B - LUBENNepa, I - yrosnka, 4 -
aepeBsiHHOro 6pyca, e - cneunpodunsa CBI1-17



MpunoxeHune N 22

K IHCTpyKLMM NO pacyeTy 1 NPUMEHEHUIO
aHKEepHOW KPEenu Ha YrorbHbIX LWaxTax,
yTBEpPXAEHHON Npuka3om PenepansHoi
CNy>0bl MO 3KOMNOrMYeCcKoMmy,
TEXHOMOrM4YecKoMy 1 aTOMHOMY Haa3opy
oT 17 pekabpst 2013 r. N 610

(pexkomeHayeMble 06pa3supl)

YTBepXoam:
TJIaBHBIM MHXEHEP

mon 20__ .
AKT
VCIIBITAHMA aHKepOB Ha HeCYLYIO CIIOCOOHOCTH
or " " 20 .
Kommuccusa B cocTaBe:
[IpoBeJia MCHBEITAHMSA HeCcylleM CIOCOOHOCTM aHKEepOB, YCTAHOBJIEHHEIX B
N n/n MecTo 3anoxeHus aHKepoB Harpyska Ha CwmeLlleHne aHkepa MpumeyaHus
(npuBsaska k MT unu MK) aHkep, kH B LUNype, MM
1
2




www.ohranatruda.ru

OXPAHA TPYAA B POCCUMN

BeIBOIEL X

Illopnmcu:

JMCT XYPHAJIA TIO KOHTPOJIIO 3A COCTOAHMEM BHPAEOTKU
U TOKA3AHUAMY PENEPHHX CTAHIMM BHE 30HH ONOPHOT'O IABJIEHMA

YTBepXoam:
TJIABHBIM MHXEHEP

"—" 2 O— P .
MecTo 3anoxeHus [aTta [Noka3aHns penepHbIX CTaHLWi MpumevaHune
3amMepHON CTaHLMK YCTaHOBKM — — —
(yKkasblBaeTCs C NpUBSI3KON YpoBeHb "A YposeHb "B YpoBeHb "C
K MT v MK) (HwxHWA (Cpegnuin (BepxHun
penep) penep) penep)
1 2 3 4 5 6
IaTa CcHASTUS IOKa3aHUM
OTBEeTCTBEHHEIM MCIIOJHUTEJIb
(®.1.0.) (Topmmco)
Mpumeyanwue: 3anonHsetcs 1 pa3 B Mecsl, (Ha kaxablA MecsiL, HOBbIN JINCT).
XKypHan gormxeH 6biTb NPOHYMEpPOBaH 1 NPOLLIHYPOBaH
JMCT XYPHAJIA TIO KOHTPOJIO 3A COCTOSIHMEM BHPABOTKU
U TIOKABAHMAMU PEINEPHEX CTAHIMA B 30HE OIOPHOT'O NABJIEHUA
MecTo 3anoxeHus HaTta lMokasaHus penepHbIX CTaHUMn MpumevaHue
3aMepHoOn cTaHuun YCTaHOBKU — — .
(yKka3blBaeTcs C NPUBS3KOI ypoBeHb "A ypoBeHb "B ypoBeHb "C
k MT vnm MK) (HYXHUA (cpegHun (BEpxHMI
penep) penep) penep)
1 2 3 4 5 6
JaTa CcHATUS NOKABaAHUM
OTBEeTCTBEHHEIM MCIIOJHUTEJb
(©.11.0.) (Ilopnmce)

MpumeyaHue. 3anonHseTcs 1 pas B CyTKM (Ha Kaxable CYTKWU HOBbIW JIUCT).

XpaHuTcs Ha ydacTtke. »KypHan gormkeH 6blTb NPOHYMepOoBaH M NPOLLHYpoBaH




