3aperncrtpmpoaHo B MuHiocte Poccum 30 gekabpsa 2020 r. N 61961

DEANEPAJIbHAA CNTYXXBA MO 3KOJIOTMYECKOMY, TEXHOJIOTr'MYECKOMY
n ATOMHOMY HAA3O0PY

NMPUKA3
oT 19 HoA6ps 2020 . N 448

OB YTBEPXAEHUW ®EAEPAJIbHbIX HOPM U NMPABWUI
B OBJIACTU NPOMbBILWIEHHON BE3OMNACHOCTU "MHCTPYKLNA MO PACHETY
M NPUMEHEHUIO AHKEPHOM KPENW HA YIrOJibHbIX LLUAXTAX"

B cooTBeTcTBMM C nmognyHKTOM 5.2.2.16(1) nyHkTa 5 lMonoxeHus o ®enepanbHon cnyxbe no
S5KOJIOTMYECKOMY, TEXHOJIOTMYECKOMY W aTOMHOMY HaA30py, YTBEPXAEHHOrO0 MOCTAaHOBJIEHMEM
MpasutenbctBa Poccuinckon depepaumm ot 30 uionsa 2004 r. N 401 (CobpaHune 3akoHoaaTeNbCTBA
Poccuiickon ®epepaumnn, 2004, N 32, ct. 3348; 2020, N 27, cT. 4248), npuKasbiBato:

1. YTBepauTb npunaraemble @denepanbHble HOPMbl W MpaBuia B 061aCTU MPOMbIWIEHHOWN
6€e30nacHOCTN "MIHCTPYKLKS MO pacyeTy M NPUMEHEHMNIO aHKEPHOW KPEMM Ha YrofibHbIX LaxTax".

2. Hactoawmih npukas BcTynaeT B cmny ¢ 1 sHBapsa 2021 r. v gencteyeT go 1 auBaps 2027 r.

PykoBoautesnb
A.B.AJTIELLNH

YTBEpxaeHsbl

npukasom depnepanbHON Cryx6bl

Mo 3KOMOrM4YeCKoMy, TEXHOTOMMYECKOMY
N aTOMHOMY HaAa30py

OoT 19 Hosbps 2020 r. N 448

®ENEPAJIbHbIE HOPMbI U NMPABWUJIA
B OBJIACTU NPOMbBILWIEHHOW BE3OMNACHOCTU "MHCTPYKLNA NO PACHETY
M NPUMEHEHUIO AHKEPHOM KPENW HA YIrOJibHbIX LLUAXTAX"

1. Hacroswwue depepanbHble HOPpMbl M MNpaBuaa B ob6nactu npoMbliwieHHON 6e3onacHoCTU
"MIHCTpPYKUMA NO pacyeTy M MPUMEHEHUID AHKEPHOW Kpenu Ha YrojbHbiXx waxtax" (panee -
NHcTpyKkums) paspaboTaHbl B COOTBETCTBUM C TpeboBaHMsaMU PenepanbHOro 3akoHa ot 21 uionsa 1997
r. N 116-®3 "O npomblwieHHON 6e30NacHOCTM OMacHbIX MPOM3BOACTBEHHbLIX 06bekToB" (CobpaHune
3aKoHogaTenbcTBa Poccuinckonn ®egepaummn, 1997, N 30, ct. 3588; 2018, N 31, cT. 4860).

2. NHCTpyKumMsa pacnpoCTpaHSaeTCcs Ha opraHusauunm, ocywecteastowme aobbeidy yras (roptoymx
cnaHueB) noa3eMHbIM crnocobom (panee - yrnegobbiBawowuve opraHmsaumm), n obsizaTenbHbl A4S
pyKoBOAUTENEN U CreumanmcTtoB opraHusaumi n nx o6ocobneHHbIXx nogpasaesieHnin, 3aHMMarLWmMXCcs
NpoeKTUpoBaHWEM, CTPOUTENIbCTBOM W 3KCMJlyaTaumen onacHblX MNpPOM3BOACTBEHHbIX 06BHEKTOB
YrONIbHOM MPOMBbILWAEHHOCTN, Ha KOTOPbIX BeAYyTCA MOA3EMHblE FopHble paboTbl (manee - waxta),
KOHCTPYMPOBaHMEM, W3roTOBAEHWEM, MOHTAaXOM, 3KChJyaTaumMerhn W PEMOHTOM TexXHUYeCcKux
YCTPOWMCTB, HaA30pPHbIX U KOHTPOMMPYIOLWMX OPraHoB, NpodeccnoHasnbHbIX aBapUMHO-CracaTesbHbIX
cny>x6 nnum npodeccruoHanbHbIX aBapuUiHO-CracaTesibHbiX (POPMMPOBAHUN, a Takxe ans paboTHUKOB
WHbIX OpraHmM3auun, 4esaTeNbHOCTb KOTOPbIX CBS3aHa C NOCELWEeHNEM LWaxXT.



NHCTpyKuMsa npepgHasHayeHa pAas8 opraHusaumii u paboTHMKOB, 3aHMMAIOWMXCA pacyeToM
napaMeTpoB aHKEpHOM Kpenu ropHom BblpaboTkn npu paspaboTke AOKYMEHTauuuM KperseHus wu
nogaep>XaHmst ropHoin BblpaboTku (Janee - AOKyMEeHTauus KpenseHusi), BO3BEAEHWEM Kpenu Wu
KOHTPOJIEM €€ COCTOSIHUS.

3. IHCTpYyKUMSA COAEPXUT MOpSAAOK:

pacyeTa napaMeTpoB aHKEpHOM Kpenu nNpu pa3paboTke AOKYMEHTauuUn KpenaeHus;

BblbOpa KOHCTPYKLUWN aHKEPHOM Kpenu 1 CPeacTB ee yCUS1eHUns ;

obecneyeHnsa 6esonacHocTn paboT Npm yCTaHOBKE aHKEPHOW Kpenu;

BblbOpa MeToA0B M CPeaCTB KOHTPOS HAAEXHOCTU M paboTocnocobHOCTM aHKEPHOM Kpenu.

4. B IHCTpyKUUWN NMpUBEAEH NMOPSAOK pacyeTa NapaMeTpoB aHKEepPHOM Kpenu Ans:

rOpHbIX BbIPpaboTOK N COMPSXXEHUI WnpuHom Ao 8 M - B npunoxeHmsax N 1 n 14 k UHCTpyKkuum;

60KOB rOpHbIX BbipaboToK - B npunoxeHnn N 2 K UHCTpyKuUWUK;

rOpHbIX BbIPpaboTOK WKNPUHON 6 - 12 M - B npunoxeHuax N 3, 4 n 14 kK IHCTpyKuUuun;

OEMOHTaXHbIX KaMep - B npuioxeHnn N 5 Kk UHCTpyKumu;

BblpaboTOK, MNPOMAEHHbLIX MO HMXHEMY C/IOK0 MOLWHbIX MNNacToB - B npunoxeHunn N 6 K
UHCTpYKUUK;

BblpaboToK, OXxpaHsieMbix "xecTkmmu" u "nogatnmebiMM" uUenmkamu - B npuaoxeHunm N 7 kK
UHCcTpyKuUK;

BbIpab0oTOK, MPOBOAMMbBIM MO MJIacTaM, CKJIOHHbIM K FOpPHbIM yAapaM M BHe3arnHbiM Bbibpocam
yrns (nopoa) v rasa - B npunoxenum N 8 kK MHCTpykumu;

BblpaboToOK, nponaeHHbIX B cnabblx M 06BOAHEHHbIX nopogax - B npwuioxeHnn N 9 K
UHCTpYKUUK;

NPUMEHEHNS KOMBUHMPOBAHHbIX Kpenen - B npuaoxeHnn N 10 Kk MHCTpyKuuu;

BblpaboTOK, HaxoAsAWMXCA B 30HAX MOBbIWEHHbLIX MPOSB/EHUA TOPHOro AaBJfieHus, - B
npunoxeHnn N 11 Kk HCTpyKuumn;

KOPOTKMX OYMUCTHbIX 3a60€B - B NpunoxeHun N 12 Kk MHCTpyKunu;

BblpaboToK, 060pyAOBaHHbIX NOABECHBIMW MOHOPENbCOBbIMM AOporamMu - B npunoxeHnn N 13 k
UHCTpyKUnN.

PacueTbl aHKepHOM Kpenu Ans KpenneHus obopyaoBaHUS U TEXHUYECKMX YCTPOMCTB K MoyBe
BblpaboTkuM, KpenneHns obopyaoBaHUS M TEXHUYECKUX YCTPOMCTB K KpoBsie BbipaboTkn 3a
OOMONIHUTENIbHbIE  aHKepbl, KpernjeHnss MOHOPEesbCOBOM MNOABECHOW A0porM aHKepaMm Ha
6eckoHeuHbIn MoAXBaT M3 crneumanbHOro B3aMMO3aMeHsieMOro npodwuns, KpenneHus BbipaboTok
AHKEPHOM Kpenbk paHee MPOWAEHHbLIX M 3aKpeneHHbIX Pa3/INYHbIMKU BUAAMU Kpenu AO/KHbI ObiTb
pa3paboTaHbl yrneaobbiBatowen opraHusaumen (WaxTor) KW coaepxaTbCs B 3IKCMJyaTaLWMOHHOM
OOKYMeHTaumu.

5. 3HaueHusa kKoabhdDUMUMEHTOB, MNpuUBEAEHHbIX B npwuioxeHmsax N 3 - 13 K Hacrosawemn
NHCTpYKUMKN, YTOUYHAIOTCS MO pe3ynbTaTaM Hay4HO-UccregoBaTelbCkmx paboT (cornacHo NyHKTy 23



MHCTPYKUMN) U B NPOLIECCE KOHTPOJIbHbIX MEPONPUATUIA (COrNAcHO NMYHKTY 18 MHCTpyKuun).

6. [lpu paspaboTke [OKYMEHTaUWW KpernjeHus W MoAAepXaHWsi TOpHbIX BblipaboTok
npefycMaTpuBaeTcsl MpUMEHeHNe cneayowmnx cnoco60B KpenieHns :

aHKepHOW Kpenbk, MPUMMEHSeMON B KayecTBe OCHOBHOW, pacCYMTbIBAaeMOM Ha BeCb CPOK
cny>x6bl ropHow BbipaboTky;

aHKepHOWN Kpenbio, yCUMBaeMol nogaepxmBaroLlen paMmHOM UK CTOEYHON Kpenblo;

aHKepHOW Kpenbl, YCMNMBaeMOl B 30HAX MOBbILWEHHOIO NPOsIBIEHUSI TOPHOro AaBneHus (aanee
- MMNr4) n B 30He BAUSAHUSA OYUCTHbIX pPaboT AOMONHUTENIBHON MPUKOHTYPHOM @HKEPHOM KpEenbio U
aHKkepaMn rnyboKoro 3anoxeHus;

aHKEpHOM Kpenbk B MJACTOBbIX TOPHbIX BbipaboTKax, MNOAAEPXMBAEMbIX Ha rpaHuLe C
Bblpab0OTaHHbIM NMPOCTPAHCTBOM;

QHKEpHOM Kpenblo He TOIbKO Ha BHOBb MpOWAeHHble BbipaboTKM, HO M B Ka4ecTBE YCWUJIEHUS
Kpenu Ha BbipaboTKM, paHee 3aKpensieHHble Pa3fIMyHbIMM BUAAMU Kpenu;

aHKEpPHOI Kpenbto B BbipaboTkax ANst KpernjaeHns TeXHUYECKMUX YCTPONCTB K MOoYBeE.

7. JoKyMeHTauusa KpenjeHuns paspabaTtbiBaeTcsa C ydeToM obecrneyeHuss COXPAaHHOCTM FOPHOM
BblpabOTKM B NPOAO/IXKEHME BCEro cpoka ee cnyxbbl n ans cosgaHmsa 6e3onacHbix ycnosuii pabot no
KpenJeHnto ropHbIX BbipaboToK.

8. [lpyn wMCNONb30BaHWM aHKEPHOW Kpenu ceyeHue TOpHON BbIpaboOTKM NpUHUMaeETCH
NMPsSIMOYrosibHOe MAM TpaneuueBuaHoOEe C MJO0CKOW KpOBAEeW ropHOM BbipaboTku, coBnagatowen c
NJOCKOCTbIO HannacroBaHusa nopog (yrns), pexe - apoyHoe unun ceog4vaTtoe.

Mpn HanMuMm B KpOBNE TOpPHON BbIPpAaboOTKM HEYCTOMUMBBLIX Mopoa, ob6pylalowmxcs B
npoxoa4yeckom 3aboe OO0 YCTaHOBKM aHKEpPHOM Kpenwu, ropHblie BbipaboTKM MpoOXoasT C MPUCEYKON
3Tux nopoa. dopma ropHon BblpaboTkM, MPOBOAMMON C MPUCEYKON TMOpoA, onpeaensercs
OOKYMeHTauMen KpenaeHus, yTBEPXXAEHHONM rMaBHbIM UHXXEHEPOM LUAXThI.

9. B TeXHMYECKoW AOKYMEHTaLuM Ha NpUMEHEeHWe aHKEpHOW Kpenu yKasblBalTCs YC/OBUS ee
NPUMEHEHUS, TEXHUYECKME XapPaKTEPUCTUKN, TEXHOSIOMUS YCTAaHOBKN M 3KCMlyaTaunu.

10. VIHCTpyKUMSI COAEPXWUT MNOPSAOK pacyeTa aHKEpHOW Kpenwu Ansi ropu3OoHTasIbHbIX U
HaKIOHHbIX (40 35°) noA3eMHbIX TrOpHbIX BbIPpabOTOK WM WX COMPSDKEHUM NpU  Creaytowmnx
FOPHO-re0IorMYeckKmMX N rOPHOTEXHUYECKUX YCTOBUAX LIAXT:

MaKCuMasibHas pacyeTHas WMpUHa BbipaboTKN UM COMPsIXXeHUs - He 6onee 12 M;

noaaep>XXmBaembie B HeHagpaboTaHHOM UM HenogpaboTaHHOM, a TakXe MNOJIHOCTbIo
HagpaboTaHHOM M noApaboTaHHOM MacCcMBax Ha PaCCTOSAHUSAX, COOTBETCTBEHHO, 6o0iblUe LLNPUHBI
BblpabOoTKM M ABEHaAUaTM MOWHOCTEN Nacra;

OTHOWEHNe TrNybuHbl NpoBeAeHUS TOpPHOM BbIpabOTKM WAN  COMNPSXXEHUS OT AHEBHOWN
NOBEPXHOCTN H, M K pacyeTHOMY COMPOTUBAIEHUIO MOPOA W YISt B KPOBJSiE€ HA O4HOOCHOE CXXaTue Rc,
MMa - He 6onee 25. MNMpu BennunHe oTHoweHMs oT 25 go 30 - kKpenneHne BbIpaboTOK U CONPSAXEHUN
HeobXxoAMMO OCYLLeCTBASATb NO [ABYXYPOBHEBOMW CxeMe C MNpUMeHeHMeM aHKepoB rnybokoro
3a/10KeHuUs;

MPOYHOCTb Ha OAHOOCHOE CXaTue OCTaBNSIEMOMN YrO/ibHOM Mayku B KpPOBJie FTOPHOW BbipaboTKu
WKW COMpsXKeHUs - He MeHee 6 Mlla.



11. VIHCTpYKUMS He COAEPXWUT MopsaKa pacyeTa aHKEpPHOW Kpenu Mnpu MNpoBeAeHUU TOpPHbIX
BbIpab0OTOK B C/TOXHbIX FOPHO-T€0/IOMMYECKUX YC/TOBUSAX:

B 30HaX MOBLILEHHOro ropHoOro gaenenus (aanee - Mra);
B 30HaX pa3pbIBHbIX re0/IOrMYECKNX HAPYLLUEHWI;
NPy HaJM4YMKN BbIBETPEHHbIX, MAACTUYHbBIX M MEP3/bIX BMELLAOLWMX MOPOA.

12. TexHonorms npoBeAeHMS U KpenaeHuss ropHbiX BbipaboTok pomkHa obecneunBaTtb
HaAEXHYI YCTaHOBKY aHKEpPHOM Kpenu M YyCTOM4YMBOE COCTOSIHME mnopoa Kposawu. lMpu Hannummn B
KpOBNe TrOpHON BbIPpAabOTKM HEYCTOMYMBBLIX MNOpoA, oObpywakwwmxca B NpoxoayeckoMm 3aboe ao
YCTaHOBKW aHKepHOW Kpenu, ropHble BbipaboTKM NpoxoasiT C MNpUCEYKOM 3TUMX nopog, nmbo B
OOKYMEHTaUMn  KpersieHuss HeobxoauMo npeaycMaTpuMBaTb MNpOBEAEHME  MEeponpuaTuini  no
npegynpexaeHnto obpyleHnin KpoBau (MpMMEHEHME ornepexawlen Kpenu, YNPOUYHEHUsT MOpPOoA,
KOMBMHMPOBAHHOM MOAXBAT-3aTSXKK, CBOAYATOM (DOpPMbl KPOBMM), @ YCTAaHOBKA aHKEpHOW Kpenwu
NMpoOBOAMTCH Ha pacCTosiHMKM He 6onee 1 M OT 3ab60s ropHOM BbIpaboTKM.

13. XpaHeHne 1 TpaHCNOPTMPOBKY K MECTY YCTaHOBKW 3/1EMEHTOB aHKEepHOW Kpenu (3aMKoB,
CTepXHeln u amnyn) HeobxoAMMO OCYLWEeCTBAATb B COOTBETCTBUMM C TpebOoBaHMAMM TexXHWYeCKOoM
OOKYMeHTaunn 3aBofa-u3rotoButens. He gonyckaeTcs mMcnonb3oBaHWE ammnyn C UCTEKLWWUM CPOKOM
rogHOCTM M aMnyJs C NOBpexXAeHHOM 060104KON.

14. PaboTHWKM, 3aHATble YCTAaHOBKOW aHKEpPHOW Kpenu, AO/KHbl ObiTb 03HAKOM/EHbl C
OOKYMEHTauMen KpensieHusi, METOAUKY KOHTPOJISS COCTOSHUSA aHKEPHOW Kpenu ropHow BblpaboTku u
NPONTM coOTBeTCTBYOWEee o0b6ydyeHMe M WMHCTpYyKTax no 6esonacHoMy Mpou3BOACTBY paboT npwu
6ypeHnn ckBaxuH (LINypoB) N YCTAHOBKM aHKEPHOW Kpenu.

15. He ponyckaeTcd npoBOAMTb 3aTSAXKY raek aHkepa A0 OKOHYaHMA npouecca TBepAeHus
cocTtasa amnyn. BpeMsa TBepaeHUs cocTaBa aMnyn ycTaHaBMBaeTCd 3aBOAOM-U3rOTOBUTENEM.

16. He ponyckaeTcs nogBecka K aHKepHOM Kpenu ropHo-waxTHoro obopypoBaHusl, He
NpeaycCMOTPEHHOrO AOKYMEHTaLMen KpenaeHns nam cneumasnbHbliM NpoeKToM.

17. B [OOKyMeHTaumMum KpenaeHuss AO/DKHbl NpeaycMaTpuBaTbCs  OpraHM3auWOHHble U
TEXHUYECKME MepOonpuUsaTUS N0 OLEHKE COCTOSAHUA N paboToCNOCOBHOCTM aHKEPHON Kpenwu.

18. [naBHbIi WHXeHep wWaxTbl onpeaenser MNepMoanYHOCTb KOHTPOAS W MepedyeHb
NHXEHEPHO-TEXHNYECKMX PabOTHMKOB LWaxXTbhl, OCYLUECTBASKOWNX BU3YyaNbHbI KOHTPOJSIb COCTOSIHUS
aHKepHol Kpenu. MNMpn U3MEHEHUSIX COCTOAHUS aHKEPHOW Kpenu, CBSA3aHHbIX C MPOSIBJIEHMEM FOPHOro
AaBlieHuns, paccnoeHmns nopoa KpoBnu n ApyruMu ropHO-reoaorM4ecKMmMm n
rOPHO-TEXHOSIOTMYECKMMWN YCOBUSMU, TMPUHMMAKOTCA Mepbl MO YCUIEHUIO Kpenu npoBOAMMON U
OENCTBYOWEN FOPHOM BblpaboTKu.

19. Mpwn OTCYTCTBUM reosorMyeckux AaHHbIX O CBOMCTBaxX BMelLaloWwMx Noposa AOKYMeHTauus
KpenaeHus paspabaTbiBaeTCs Ha OCHOBE AAHHbIX, MOSYYEHHbIX MpU O6ypeHun pa3BefoYHbIX CKBaXXMH
(wnypoB) B KpOBAK rOpHOM BblpaboTku m oTbopa KepHa Ans onpeaesieHns Tuna ee KpOoBw,
NPOYHOCTM, MOLLHOCTWU, CMOUCTOCTM M TPEeLMHOBATOCTM nopoa. PasBenoyHble CKBaXkmHbl (LWMypbl)
6ypsaTca 4o Hadana npoBeAeHUs FOPHOM BblpaboTkM B MecTe ee 3anoXxeHnsa (HenocpencTBeHHO nepes
3aCeykon ropHon BbipaboTkn).

20. Mpn 6ypeHnn ckBakmH (LWINypoB) MPOBOAUTCS OLEHKa MPOYHOCTHbIX CBOWCTB MNOpoA W
06BOAHEHHOCTM KPOBAM FOpPHOWM BblpaboTkK No ckopocTn 6ypeHus n Bbixoay 6yposor menouun. Mpu
N3MEHEHUN MPOYHOCTHbIX CBOMCTB Nopod M 06BOAHEHHOCTU KPOBIM FOPHOWM BbipaboTKM MPOBOAUTCS
bypeHne pasBedodHbIX CKBaXuH (WwnypoB) C oT6opoM KepHa. [aHHble, nony4yeHHble npu 6ypeHun
pa3BefoYHbIX CKBaXWH (LINYpOB), BHOCATCS B pacyeT KpernsieHus. Ha OCHOBE MOJlyYeHHbIX AaHHbIX
rNaBHbIA  MHXEHep LWaxTbl MNPUHUMAET peleHne O BHECEHUW WU3MEHEHM B AeNCTBYHOLYH



AOKYMEHTAUMNIKO KpeneHn4.

21. B wmMecre 3anoxeHuss (3acedykm) ropHOM BbIpaboTKM MNpPOBOAUTCSH OLEHKa Hecylwen
CNocobHOCTNU MCNOAb3YyEMbIX MPU KpenaeHunm TropHon BbipaboTkm aHkepoB. OueHka Hecylen
CNOCOBHOCTM MNpUMEHSIEMbIX AHKEPOB OMNpeaenseTcsd Nno Hecylwen CnocobHOCTM He MeHee Tpex
KOHTPOJIbHbIX AHKEPOB, YCTAHOBJIEHHbIX B MECTe 3aCe4ykum ropHoK BbipaboTku. Ecnm Hecyuwas
CNOCOBHOCTb KOHTPOJIbHbIX @HKEPOB MeHblUe MPUHATON B AOKYMEHTauuMu KpensneHus, NnpoBOANTCSH
KOppeKTUpoBKa AOKYMEeHTauuMn KpernsieHMs Nno MWHUMASbHOMY 3HA4YeHUo Hecyuweh CcrnocobHoCcTu
KOHTPOJIbHbIX aHKepoB. OueHKY Hecyllel CrnocobHOCTM MPUMEHSIEMbIX aHKEpPOB MpU MpPOBeAEHUMU
(BOCCTaHOBNEHMN) BbIpabOTOK NPOBOASAT NPM MOMOLUM WTAHFOBbIAEPrMBATENS HE pexe O4HOro pasa B
Mecsiy, yepe3 kaxable 200 M AnMHbI FOPHOKM BbIPAbOTKM, NMPU M3MEHEHUU MPOYHOCTHBIX CBOWCTB M
06BOAHEHHOCTM MNOpPOA KPOB/SIN FOPHOM BblipabOoTKKM, MPU U3MEHEHUSX KOHCTPYKLMW aHKEPHOW Kpenwu,
NPUMEHEHUN HOBbIX BUAOB MM COCTAaBOB aMNysi, @ TakXe TEXHOMOrMM YCTAaHOBKM aHKepHOWM Kpenu.

22. lMpwn BM3yasbHOM KOHTpone paboTocnocobHOCTM aHKEpPHOW Kpenu MnpoBOAMTCHA OLEHKA
COCTOSIHUS @HKEpOB, 3/IEMEHTOB Kpenwu, 3aTSXKKU U BeIMUYUHbI CMATUA AeMNdUpyoWwmMx NoaaTInBbIX
aneMeHToB. MepnoaAnYHOCTb BU3yaslbHOMO KOHTPOS BHE 30Hbl BAIMSHMSA OYMCTHbIX paboT - He pexe
OAHOro pasa B Mecsil, a B 30HaX BAUSHUSA OYUCTHbIX paboT - execyTo4yHo. B ropHbix BblpaboTkax ¢
III - IV tunom kpoBnm no obpywaemocTtu, npumBeaeHHbiM B Tabnuue N 4 npunoxeHus N 1 K
NHCTpYKUMK, @ TaKXKe Ha y4dacTkax C 0cob0 CMOXHbIMM FOPHO-reosIorMyeckuMmn yCnoBMSMU N Ha BCEX
COMPSXEHUAX TFOPHbIX BbIpaboTOK KOHTpoONb AedOopMauMOHHOrO COCTOSSHUS MOpPOA  KpPOBMU
OCyLLecTBASIETCS penepaMn rMybuHHbIMK, YCTAHOBNEHHbIMW B CKBaXXMHax vepe3 35 - 40 M. B ropHbix
BblpaboTkax ¢ I TMNOM kpoBAW nNo obpylwaemocTn, npmeeaeHHbiM B Tabnmue N 4 npunoxeHna N 1 K
MHCTpYyKuMKM, yCTaHOBKa pernepoB rAybuHHbIX ocywecTtenserca dyepes 80 - 100 M. B ropHbix
BblpaboTkax ¢ nopogsamm II TMna kpoean no obpywaemoctn, npuBedeHHbIM B Tabnuue N 4
npunoxeHma N 1 K VIHCTpyKUKMK, yCTaHOBKA pernepoB rMybuHHbIX ocylwecTtenseTca yepe3s 200 - 250
M. B BblpaboTKkax, 3aKpenaeHHbIX aHKepaMu NepBoro ypoBHS, YCTaHaBAuBaoT rybuHHble penepbl C
ABYMS penepaMu B Wwnype, a B BbipaboTkax C ABYXYpPOBHEBbIM KpenjeHneMm - C Tpemsa penepamMmu B
wnype, npuyeM 6a30Bbli (BEpXHUI) penep AO/KEH HaxoauTbCs Ha rybuHe, npeBbllakoLen
rnybmMHy aHKepoBaHUS He MeHee 04HOro MeTpa.

23. Mo UCTeYEHUM NATU JIET BKCMyaTaLuM aHKEpPHOW Kpenu B FOpHbIX BbipaboTKax rfiaBHbI
WMHXEHep LWaxTbl J[O/KEeH OpraHusoBaTb WccenoBaTeNibCkMe paboTbl CaAMOCTOATENIbHO WAW C
NPUBNEUYEHMEM Hay4YHO-UCCeA0BaTENbCKOM OpraHnsaumm C Lesnbio onpeaeneHms paboTocnocobHoCcTH
QHKEPHOW Kpenu C UCNoSb30BaHNEM:

NpnbopoB ANa OUEHKW MPOYHOCTU 3aKpensieHns aHKepHOM Kpenwu B LWaXTHbIX ycnosmax (Tuna
MKA-1, NKA-3, BLUM-20 nnn aHanornyHblX No HasHa4yeHuto);

WMHCTPYMEHTOB UNn NpU6OPOB A/l OLLEHKU KOPPO3MOHHOIO M3HOCA aHKEPHOW Kpenu;

CT@HKOB M KepHOOTHOPHMKOB ANs B3STUS 06pa3LOB BMELLAKLWMX MOpos FOpPHbIX BbipaboToK Ha
rnybuHy no 10 mMeTpoB, nepeHoOCHoOro n nabopatopHoro obopynoBaHua AnS9 onpeaeneHnst Kpenoctu
obpasuos nopoa (Npu HeLOCTOBEPHOCTU reosiorM4eckon nHpopmaunm);

BWAEO3HAOCKOMOB AN OMnpenesieHUss 30H pPacC/loOeHUMss U TPELWMHOBATOCTU MOPOA KPOBAU U
60KOB.

Mo pesynbTatam obcnefoBaHMsa COCTaBASETCHA akKT O COCTOSIHMW BbipaboTKM M Ha3HavaeTcsa AaTta
cnepytouwero obcnegoBaHus.

24. NcnblTaHMe Hecyweln cnocobHOCTM aHKEpPHOW Kpenu B AENCTBYHOLWMX FOPHbIX BblpaboTkax
Npon3BoAMTCA NyTeM ee HarpyxeHunsa Ao 0,6Na, rae Na - Hecywas cnocobHOCTb aHKkepa, KH.

25. Ha y4acTkax AeWCTBYKOLWMX U MPOBOANMbIX FOPHbIX BblpabOTOK C HapYLIEHHON aHKEpHOW
Kpenbto (pa3opBaHHbIE WM BblpBaHHblE aHKEPbl, pa3pbiBbl MOAXBATOB M 3aTSXKMW, MOSHOE CMSATUE
AeMndupyoWmnX NogaTNnBbIX 3/1EMEHTOB), PAacC/IOEHUSIMU U OTCNOEHUsSIMM nopoa kKposnu 6onee 50



MM OT BbilUeNiexallell nopoabl, aHKEPHAs Kpenb YCUNMBAETCSA AOMNONHUTENbHOM KPEMbio C BHECEHMEM
COOTBETCTBYHOLINX U3MEHEHWUI B AEMCTBYIOWYIO JOKYMEHTALUIO KpenieHus.

26. PesynbTathl KOHTpONs COCTOSHUA AHKEPHOW Kpenu dbukcmpyroTcs
NHXEHEPHO-TEXHNYECKMMM paboTHMKaMM WaxTbl B MNPOM3BOACTBEHHO-TEXHUYECKON AOKYMeHTauuu,
pekoMeHayeMbln obpasel KOTOpor npmueedeH B npunoxenmn N 21 K MHCTpyKumn:

B 30HE OMOPHOro AaBMEHMUS He pexe 1 pasa B CYyTKU;

BHe 30Hbl ONOPHOro AaBfieHUda He pexe 1 pa3a B Mecsl.

Mpunoxenne N 1

K ®eaepasnbHbiM HOpMaM 1 Npasunam

B 06/1acTu NpoMmbllIeHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy 1 NpUMEHEHUIO
aHKEepHOW Kpenu Ha yronbHbIX WwaxTax",
YTBEPXAEHHbIM NpMKa3oM denepanbHOM Cnyxbbl
MO 3KON0rM4YeCcKOMYy, TEXHONOMMYECKOMY

N aTOMHOMY Haa30py

OoT 19 Hosbps 2020 r. N 448

PACYHET NAPAMETPOB KPENMU A1 KPOBJIN TI'OPHbIX BbIPABOTOK
I. NCXOAHbIE AAHHDBIE ANA PACHETA KPEMU

1. [Ons pacuyeTa COMpPOTMB/IEHUS aHKEPHON Kpenu, AOJIMHbI aHKepoB M WX MOAATIMBOCTH,
KO/IMYECTBa aHKEpPOB B psAy W pacCTOSHUSA Mexay psAaMu, AOMNOSIHUTENbHbIX CPEeACTB YCUJIEHUS
NCMOJb3YHTCA UCXOAHbIE AAHHbIE!

YyCNoBWSi NPOXOAKWN, OXpaHbl U NOAAEPXKAHUS FOPHbIX BbIpaboTokK;

pacyeTHas WnpuHa B, M, 1 BbicoTa h, M, ropHbIX BbIpaboTOK U COMPSAXEHWUI B MPOXOAKE;

pacyeTHas rnybuHa pacnosioXXeHUs ropHbIX BbIpaboToOK OT MOBEPXHOCTU H, M;

TUM CTPOEHUS NMOPOJ KPOB/IN FOPHbIX BbIpaboToK;

K/lacC YyCTOMYMBOCTU MOPOA HEMOCPEACTBEHHOM KPOB/IM FOPHbIX BblpaboToK;

pacyeTHOe CONpPOTMBIIEHME NMOPOA KPOBIM FOPHbIX BbiIpaboTOK Ha OAHOOCHOEe cxkaTue Re, MMa;

pacyeTHas Hecywasi CNoCOOHOCTb aHKepoB, YCWIMBAKOLWMX CTOEK, paM, MOCaA04YHO-3aLUMTHBIX
kpenen N, kH.

2. o ycnoBuMsIM NPOXOAKM, OXpaHbl WM NOAAEPXAHUS NpW pacyeTe NapaMeTpoB Kpenu
paccMaTpUBAalOTCS Ciefylolmne ropHble BbIpaboTKM U COMPSIKEHUSN

KanuTasibHbl€ OKOJIOCTBOJIbHbIE M MarncTpasbHble TFOpPHblE BbIpaboTKM, U UX COMNPSAXEHUs,
NpoBOAMMbIE M MOAAEPXMBAEMblE€ B HEHapyLleHHble OYMCTHble paboTbl MaccuBe 3a NpeaenaMy 30H
OMOPHOIro AAaBJ/IEHUS, NPU LWMPUHE LennkoB 6onblue 0,1H, Ho He MeHee 30 M;

MarmcTtpasibHbl€ NOJIEBbIE W MJIACTOBblIE TOPHbIE Bblpa6OTKM, n conpsaxXeHuna, npoeoanMblie B
MaccmBe, a 3aTeM noagaep>xXxmBaemMble B 30HE OMOPHOro AaBneHUa OT OYUCTHbIX pa60T npn wnpumHe



uenmkos MeHblwe 0,1H, HO He MeHee 15 Mm;

NnaacTtoBble BblEMOYHblE FOpPHble BbipaboTKM, NPOBOAMMbIE B MacCcMBe, a 3aTeM MnorallaemMble 3a
naBon;

nnacTtoBbl€ BblEMOYHbIE TOpPHbIE BblpaGOTKM, nposoaMMble B MacCcCuMBE MO Ha,Cl,paGOTaHHbIM "
I'IOLl,pa6OTaHHbIM Y4aCTKaM WaxXTHOro nojss, a 3aTtemM norawlaemMmblie 3a naBoii;

NnJacToBble BbieMOYHble FOpPHble BbipaboTKM, MPOBOANMbBIE MO HMXXHMUM CNOSIM MOLLHbIX M1acTOB;
NnaacTtoBble BbIEMOYHbIE TOpHble BbIpaboTKM W COMpsiXXeHusi, NpoBOAMMblIE B MacCuBe,
oxpaHsieMble 3a oTpabaTbiBaeMOi NaBOW LEIVMKOM WNPUHON He MeHee 15 M, a 3aTeM norallaemMble 3a

CMEeXHOW NaBon;

NnaacTtoBble BblEMOYHblE FOpHble BbIpaboTKM, MNPOBOAMMbIE B MACCMBE Ha YAapoONacHbIX W
BblOpOCOONacHbIX MaacTax, a 3aTeM rnorawaeMble 3a /1aBon;

NnaacToBble BbleMOYHble BbipaboTKN, NPOBOAMMbIE B MAaCCMBE N OXpaHsieMble, LeIMKaMn, a 3aTteM
norawaemMble 3a CMEXHOW NaBoOi Ha y4apoonacHbIX U BbIBpoCoOONacHbIX naacrax;

Ha nfacTtax, CKJOHHbIX K TOpHbIM yaapaM UM Bbl6pocaM yrnsa W rasa, WUpUHa LENMKOB
onpeaensieTca cornacHo AeNCTBYOWMM HOPMATUBHbBIM JOKYMEHTAM;

niacToBble BbleMOYHble BblpaboTKM, NpPOBOAMMbIE B MAaCCMBE U  OXpaHseMbie 3a
oTpabaTbiBaeMol NaBoi paspyllalowmnMcsa B BbipabOTaHHOM MPOCTPAHCTBE LEWMKOM YIS LWMPUHOM
(2,5 - 3,0)m, rae m - MOLWHOCTb NjacTa, a 3aTeM MNorawaeMbie 3a CMeXHOM NnaBon (4NS MOLWWHbIX
naacToB WMpUHA Uuenuka npuHumaetca (2,5 - 3,0)h, rae h - BbicoTa BeipaboTku, M);

nnacTtoBbl€ BblEMOYHbIE Bblpa60TKM, npoeoanMMble B MacCcCuBE, 3aTeEM MNogAeEp>XMBaAEMblE Ha
rpaHuue C Bblpa6OTaHHbIM NPOCTPaHCTBOM M NOrallaemMble 3a CMEXHOoM ﬂaBOﬁ;

MjacToBble BblEMOYHbIE BbIpaboTkM, NMpoBoAMMble 3a OTpabaTbiBAaeMOl NaBOW Ha PacCTOSAHUMK
cebiwe 200 M uam nocne oTpaboTKM NaBbl BNPUCEYKY K BblpaboTaHHOMY MPOCTPAHCTBY C 3aLlMTHOM
MOJSIOCOM yrns WUPUHOM 2 - 3 M 1 NOrallaemMblie 3a CMEXHON 1aBoW;

MnjacToBble MOHTaXHble pacceykn (Kamepbl), NPOBOAMMbIE B MaccuBe (B TOM UYMC/E MO HUXKHEMY
C/I00 MOLLIHbIX MJACTOB) U MNorallaeMble 3a NaBoi;

paspe3Hble NMeyn, OYNCTHbIE KaMepbl U 3aX0A4KU NPU CUCTEMAxX pa3paboTKM KOPOTKUMKU 3a60siMu;
N1acToBble AEMOHTAaXHblE KaMepbil.
3. PacyeTHass WMPMHA TMPOTAXEHHbIX TOPHbIX BbIpAabOTOK MNPUHUMAETCS PaBHOM  UX

MaKCuManbHOM  daKTu4yeckonm wmpmHe B  npoxogke. PacueTHas  wWUWpMHaA  COMPSXEHUN
nepecekarLlWmnXcs ropHbixX BolpaboTok Be, M, onpeaenseTca no dopmyne:

B, :«/Bf +B;,(1)

rae Bi v B2 - dakTnyeckas WwnpuHa nepecekamLwmxcsi ropHbIX BbIpaboTok B NpoxoaKe, M.

PacyeTHas WMPMHA COMNPSXXEHUI C MNPUMbIKAHMEM OAHOW TrOpHOW BbIpabOTKNM K Apyrom
(ocHoBHOWM), onpeaenseTcs no gopmMyne:

B.=B’+0,5B.,(2)



roe Bi - dakTMyeckas WwWnprMHa OCHOBHOM 60Jiee WNPOKON ropHON BbipaboTku, M;
B2 - dakTmMyeckas WwnprHa ropHon BblpaboTKn, NpMMbIKatOLLEN K OCHOBHOW, M.

Ecnn wupunHa conpsxeHns < 8 M, TO K 30HE COMpshKeHUss OTHOCATCA TakXe 4vacTu
NnpuMbIKawWnNX n nepecekarnmnxca Bblpa6OTOK Ha npoTsXKeHnu pasBHoM 0,5 ux wwupuHel. Ecnu

LUMPUHA COMpPSXEHUs > 8 M, TO K 30HE COMpPSXEHUS OTHOCATCS TaKXe 4YacTU MNPUMbIKAKOLWNX U
nepecekawWmMxcs BblpaboTOK Ha MPOTAXEHUM pPaBHOM WUX LWIKNPUHE. PacyeTHas BbICOTA FOPHbIX
BblpabOTOK M COMNpPSXXEHUIM MNPUHUMAETCS paBHOM WX MaKCcUManbHOM aKTUYEeCKO BbICOTE B
npoxoake.

4. PacyeTHas rnybumHa ans conpsikeHnm NpMHNUMAETCs paBHOWM GakTu4yeckom rnybuHe oT 3eMHOM
NoBEepPxXHOCTU. PacueTHass rnybuHa ANnsa MNPOTSXKEHHbIX FOPU3OHTasNIbHbIX M HAKJOHHbBIX TOPHbIX
BbIpaboTOK, y4aCTKM KOTOPbIX HAaxXoAATCS Ha pa3HbIX OTMETKax, OT/M4yarwmxcs He 6onee yeM Ha
15%, npuHuMaeTcsa paBHOW MakKcuMManbHOW rnybuHe. Mpu 60nbliert pa3HOCTM OTMETOK pacyeTHas
rnybuHa ropHbix BbipaboTOK MPUHUMAETCS MO y4YacTKaM C pas3IMYHbIMU pacHeTHbIMU FybnHamu.

5. PacyeTHOe COMpOTMB/IEHME NOPOA OAHOOCHOMY CXaTu B MaccuBe Rc, MMa, cneayet
onpenenaTb OTAENbHO ANSA KPOBAM M GOKOB KaK YCPeAHEHHOE MO 3asieraloWmM JIMTONOrMYECKUM
PasHOCTAM, BMeLAllWnMX FOpHYH BblipaboTKy MopoA, B KPOBME - Ha BbICOTY, PaBHYK LWUPUHE
MPOTSXEHHbIX TOPU30HTANbHbLIX, HAK/OHHbIX TOPHbIX BbIPAab0OTOK, paBHyl B, roe B - wupuHa
BbIpabOTKM, M; Ha COMPSXEHUAX - Ha BbICOTY, paBHyw 1,5B;, roae Bc - pacyeTHasa wWUpUHaA
Cconpsi>XeHusi, M. B 60kax yumTbiBaeTCsl MPOYHOCTb MOpPOA, 3aseralomnx no BbiCOTE BbIpaboTKM Uan
COMPSAXEHUS.

PacyeTHOe conpoTMBEHNE NOPOA ONpeaensieTcs:

R m+R m,+..+R m )kk,
( 1" 20052 ) ,(3)

i kpoBnu R, =
m+m,..+m,

R m+R . m,+..+R m )kk
( 11 20072 h ) ’(4)

Jliisg 60KOB R_ =

rae Rci... Ren - conpoTuBneHue oxkaTtuto cioes nopoa, MMa (npu onpeaeneHnm npoyvyHOCTM nNopos no
KoapdunumneHTty kpenoctu f nepecuet B MlMa nposoasaT no dopmyne R = 10f);

M1, ..., Mn - MOWHOCTN C/I0EB NOPOJ, 3ajerarwmnx B Kposne win B 6okax ropHon BblpaboTku,
M;

Ke - KO3(DUUMEHT, Y4MTbIBAKOWMA HaApPYWEHHOCTb MaccuBa Moposa MoBepxHocTsMu 6e3
cuenneHuns, nmbo ¢ Mmanon CBA3HOCTbID. KoadpduumeHT ke Npn OTCYyTCTBMKU pe3yfbTaToB no 6ypeHuto ¢
oTbopoM KepHa nNpuHMMaeTcs paBHbiM 0,9 anga I u II Tmnos kposnu, 0,6 ansa III Tuna wn 0,7 - 0,8 ans
IV Tnna kposnu. Mpun Hann4ymnm pesynbTaToB pa3BefovyHoro 6ypeHmns npu Rc paBHbiM 1 6onee 30 MMa,
ke onpegensietca no tabnmue N 1 npunoxenunsa. Ons nopoa ¢ Rc meHee 30 MIMa ke onpegensercs no
Tabnnue N 2 NnpunoxeHms.

Tabnuua N 1

3HauveHunn koddduumeHTa ke npn nopoaax ¢ Rc paBHbIM
n 6onee 30 Mla

CpenHee paccTosHUe Mexay NMOBEPXHOCTAMKU ocnabfnieHns nopoa, M ke




bonee 1,5 0,9
1,5-1,0 0,8
1,0-0,5 0,6
0,5-0,1 0,4
MeHee 0,1 0,2
Tabnuua N 2

3HauyeHusn ko3 dbunumeHTta ke npm nopogax ¢ Rc MeHee 30 MlMa
M B 30HaX TEKTOHUYECKMUX HapyLlleHUn

XapaKTepucTuMKa MecTa pasMelleHns BbipaboTKu ke

MnvkaTMBHbIE HapyweHus ¢ pagnycom 6onee 300 M UM AN3BIOHKTMBHbBIE - Ha 0,9
pacctosiHun cBbiwe 4Nuop (Nuop - HOpManbHaa aMnaMTyaa HapyweHus go 10 m),
TO €CTb BHE 30Hbl BAUSHUS HapyLeHU’

MnuMKaTMBHble HapyweHus ¢ paanycoM MeHee 300 M MaM B 30HE BAMAHUSA 0,6
OVN3BIOHKTUBHOIO HapyWeHUs Ha pacCTOSAHUAX OT Hero 4Nwop 40 Nuop

HenocpenCTBEHHO B AU3BIOHKTMBHbLIX HapyLIeHUAX Ha pPacCTOSsHUM OT HUX 0,3
MeHee Nuop, B TOM UYMC/Ie B 3aMKaX TEKTOHUYECKNX HapYyLLUEeHU

Ken - KO3®E@PUUMEHT CHMXEHUA COMPOTUBIEHMS MOPOA CXATUIO 3a CYET BO3AENCTBMSA Bharwy,
YKasaHHbii B Tabnuue N 3 nNpunoxeHus, NpUHUMAETCA B 3aBUCMMOCTM OT MPOYHOCTU Nopoa U
YUYMUTbIBAETCS TOJSIbKO B Crydae AnuTtesnibHoro ob6sBoaHeHMs Mopoj B FOpHbIX BblpaboTkax (6onee 6
MecsaueB), ANS OCTasNbHbIX YCIOBUM Ken = 1.

Tabnuua N 3
3HauyeHusn ko3 dunumeHTa Ken
ConpoTumBneHue nopoa 30 50 60 80 100 120 160 200
OAHOOCHOMY CXaTuio B obpasue
Rc, Mla

3HadeHne KosdhduumeHTa Kan o4 05|06 (07| 075|082 0,86 0,9

Mpu opgHopogHon kposne (I Tmn kpoenwn), npumBegeHHom B Tabnuue N 4 npunoxeHus, R,
onpepenaercs no gopmyne:

Rc :( max +1;min)kck3n ,(5)

raoe Rmax U Rmin - MakcumMmanbHOe M MUHMUMasIbHOE COMpPOTUBJIEHWE MOPOA Ha OAHOOCHOE CXaTue B
KpoBne Ha BbicoTy B nnun 1,5B¢, Mla.

6. Ecnmn B KpoBne ropHbix BbipaboToOK 3aneraeT COW MNPOYHbIX OAHOPOAHLIX nMopoa € Rc > 60



CJI
MIMa nNpu COOTHOLLEHUN _B >0,5 , TO pacyeT NpoBOAAT MO NPOYHOCTM 3TOro cfos 6e3 yyeTta nopoa,

pacnosioXXeHHbIX Bbiwe. Mpu 6onbwnx pasbpocax 3HAYEHWI MOLHOCTM C/I0EB M WX MPOYHOCTM
Heo6X0ANMO NPUHMMATbL CpeAHME 3HAYEHUS, €CNIM HEBO3MOXHO UX YTOUYHUTD.

PacueTHoe conpoTUBAEHME MNOPOA KPOBM HA OAHOOCHOE CXaThue B MNPOTAXKEHHbIX FOpHbIX
BblpaboTkax cneayer cumMtaTb OAMHAKOBLIM, €C/IM OHO HaxoAUTCS B npepenax + 30%. Mpn 3TOM

NMPUHMMAETCS ero MMHMMasbHoe 3HaveHune. MNpn nameHeHmnn Rc bonee 4yeM Ha + 30% nocneayrLmmn
pacyeT NnapaMeTpoB Kpenu BeAETCS MO OTAENbHbIM YyYacTKaM ropHOM BblpaboTKMu.

7. lpn pacyeTe CONpPOTUBNEHUS U ANINHbI AHKEPOB,

BbIAEMAOT 4YeTbipe TUMa KpoBAW Mo
o6pyLlaeMocTn, npueeaeHHble B Tabnuue N 4 npunoxeHus.

Tabnuua N 4
Tuvnbl Nnopoa KpoBaM no o6pywaeMocTu
I TMn kpoBnun IT TMn kposnn III TMn kpoBnun IV Tun kposnun
OaHopoaHas Kposns HeoaHopoaHas OaHopoaHas um Maukn yrnsa
M3 CNIOUCTbIX Kposnsd. Hag HeoAHOpoAHasa KpoBns, 6bnecrauwero,
NnpenmMyLecTBEHHO HenocpeaCTBEHHOM | KPOBMAS C MHTEHCUMBHOW | nonyb6nectswero
FAUHUCTBIX, KpOB/en U3 CNOUCTbIX KococekyLemn nosymMaToBOro,
NecyaHo-rMMHUCTbIX | CNaHLUEB MOLWHOCTbIO | TPEeLWMHOBATOCTbIO B MaToBOro,
M NecyaHbIX CnaHueB otr0p00,3B 30HaX TEKTOHUYECKUX | (R. = 8 MMa)
(aprunnuToB u 3aneratT MacCuBHble NANKATUBHbBIX U
aneBponnToB), necyaHuKku, pa3pbiBHbIX
(Re < 60 Mla) (Re = 60 MMMa) HapyLweHui, KpoBns C
HEeYyCTOMYNBbLIMU
nopoaamu, (Rc < 30
MMNa)

8. Mpu onpeaeneHnm NAOTHOCTU YCTaHOBKM @aHKEPOB, KOHCTPYKLMWU OMOpP, 3aTAXKN, TEXHOIOMMN
KpeniaeHus KpoBAW MpU NMpoXoaKe, AN BCEX TUMOB KPOB/SM MO 06pyLIaeMOCTN, HEMoCpeaCTBEHHYO
KPOBMO Haj rOpHbIMW BblpaboTKaMu U COMPSKEHUAMW cnedyeT pas3gensTb Ha Tpu Knacca no
YCTOMUYMBOCTU, NpuBeAeHHble B Tabnunue N 5 npuioxeHus.

Bo Bcex knaccax yCTOMUMBOCTb KPOB/IM OLEHMBAETCS 3@ Nepuoj NpoxXoayeckoro LMkia.

Taébnuua N 5

Knaccbl nopoa KpoBJiM NO YCTOMYUBOCTHU

I knacc. HeycTtonumnBas
KpoBns

IT knacc. KpoBnsa cpegHen
YCTOMYNBOCTH

III knacc. YcTonymBas
KpOBns

O6pylweHne KpoBnn nocne
0bHaXxeHns Ha pacCToSAHUK
oT 3a6os o 1 M.
MpenmywecTtBeHHO
TOHKOCNOUCTbIE U
TpewmHoBaTble MMHUCTbIE
cnaHubl ¢ Re < 30 MMMa

CoxpaHeHune yCTon4YMBOCTH
npu o6HaXKeHUn KpoB/N Ha
paccTosiHum oT 3a6os oT 1
40 3 M.
MpenMyLLeCcTBEHHO
CouUCTble
ManoTpeLlmMHoBaTble

CoxpaHeHune yCToM4YMBOCTH
KpPOBAW Npu O06HaXeHun Ha
paccTossHUK oT 3ab604 CBbille
3 M.
MpenMyLLecTBEHHO
MacCCUBHble
HeTpellnHoBaTble




FMUHUCTbIE N NeCYaHble necyaHunkun c Rc > 80 Mlla
cnaHubl ¢ 30 < Rc < 80
MMa, yronb ¢ Rc > 6 Mlla

II. OCHOBHbIE PACHETHbIE MOJTIOXXEHUA

10. PacuyeT napaMeTpoB aHKEPHOWN Kpenu 1 AOMNOSIHUTENbHbIX CPEeACTB €e YCUIeHMs NPOBOAMUTCS
B 3aBMCMMOCTU OT MHTEHCMBHOCTW FOPHOIMO AaBJIEHUS, ONPEeAEnsaeMoro ¢ y4eToM pa3MepoB U rMy6uHbl
PacrnofioXeHUs TOPHbIX BbIpabOTOK M COMPS>XXEHWIA OT MOBEPXHOCTU, crnocoba U MapaMeTpoB UX
OXpaHbl OT BAIMAHMUSA OYMCTHbIX PaboT, MPOYHOCTU, TPELLMHOBATOCTU U YCTOMYMBOCTU NOPOA KPOBIM.

11. B KkayecTBe KpuUTepus WMHTEHCUMBHOCTUM FOPHOrO AaBfeHMs ANs pacyeTa Kpenu cnepyet
NpUHUMaTb pacyeTHble CMeLleHMs KpoBAW. MeToauKa onpeaesieHuMs pacyeTHbIX CMEeLWEeHUA KpOBau
ONS CONPSXXEHUI U pasfIYHbIX KaTeropmin npoTaXKEeHHbIX FOPHbIX BblpaboTOK 3aBUCUT OT NPUHATLIX, B
COOTBETCTBUM C pa3aenoM I npunoxeHus, MCXOAHbIX AaHHbIX AN KOHKPETHbIX YC/I0BUI U nNpuBeaeHa
B npunoxeHnsax N 14 u N 18 kK UHCTpyKumU.

B ycnosuax, rge pacyeTHble cMeweHus Kposan 6onbwe 300 MM, MpeMMyLLEeCcTBEHHO Mpwu
noaAep>XaHMn ropHbIX BblpaboTOK Ha rpaHuue C BblpaboTaHHbIM MPOCTPAHCTBOM, MPOBEAEHUN WX
BMPUCEYKY M OXpaHe pa3pyLllatowmMcs LEeSIMKOM, pacyeT napaMeTpoB aHKEepHOM Kpernu npoBOAUTCS
Ans cMeweHun kpoeau He 6onee 300 MM. Ha yacTb cMeleHun 6onee 300 MM paccumMTbiBaeTCs Kpenb
yCuneHus.

MNapamMeTpbl aHKepoB Try6OKOro 3asloXXeHUsi, PpacCyYMTbIBAlOTCA WCXOAsS W3 BO3MOXHOCTU
"noaBeckn" NOpOAHOM Nayky, COCTOSILLEN U3 CITOEB pPas3/IMYHON MOLLHOCTU M MPOYHOCTMU K Nopoaam 3a
npeaenaMm cBoda €CTECTBEHHOro paBHOBECUS WM K MOLHOMY M KpPEnKOMY C/I0K Mopoabl,
HaxXxo4sLWeMycs Ha paccTosaHum 3 - 6 M n bonee, OT KPOBJM FOPHOI BbipaboTKu.

12. Mpwu onpeneneHnn u Bbl6Ope AOKYMEHTALWM KPEMNIEHUS B 3aBMCUMOCTM OT pPacyeTHbIX
CMELWEHU N OT MHTEHCUBHOCTM MPOSIBNIEHUI FOPHOr0 AAB/IEHUS BbIAENSAOTCA Creayolwme yCroBus
noAAepXXaHUsl rTopHbIX BblpaboToK:

HeboNblLUoE rOPHOE AaBJ/IEHNE, NPU CMELLEHUSAX KPOBN MeHbLlUe 50 MM;

ropHoe JaBreHue cpegHerl WMHTEHCMBHOCTM, Mpu cMeweHusx kpoeam oT 50 go 200 MM
BKJTIOYUTENBHO;

WHTEHCMBHOE rOpHOE AaBNeHME, NMPU CMELLEHMAX KpoBau 6onee 200 MM.

13. Bo BCex yCnoBMSIX MHTEHCMBHOCTW TFOPHOrO AaBME€HMS MAOTHOCTb YCTAaHOBKM aHKEPOB B
KpoBJsie ornpepensieTcs No Be/IMYMHE CMELLeHMn, MpoBepsieTcs W yBenn4ymBaeTcs Mo dakTopy
TpebyeMor MWHMMaANbHOM MJIOTHOCTM YCTAHOBKWM aHKepoB. B 3aBMcMMoCTM OT YCTOMYMBOCTM
HEenocpeaCTBEHHOM KPOBAW B K/lACCE HEYCTOMYMBOW KPOBAM He MeHblie 1 aHk/M?, B Khacce
CpeaHeyCcTOMUYMBON KPOBNU He MeHble 0,7 aHK/M? U B Knacce yCTOMUYMBOW KpPOBNW He MeHblie 0,5
aHK/M2,

14. Bo BCeX ropHbIX BblpaboTKax M COMPSXEHMSAX MPU pacYeTHbIX CMELLEHUAX KpoBAu Gonblue
150 MM, p[nsa WCKNKYeHWs neperpysok, aHKepbl M YyCcuaMBawlwme noaaepXxuparolme Kpenu
yCTaHaBnAMBalTCa C NOAAQTAMBBIMM WM C  AeMNDUPYOWUMKM  NOAAT/IMBBIMW  3/IEMEHTaMMU,
CMUHAKLWMMMCA NPU Harpyskax, gocturarowmx 80% oT Hecywen cnocobHOCTU aHKepa.

Ons aHKepoB C 4YaCTM4YHbIM 3aKpenjieHMeM nNo ANMHe wnypa, Heobxoaummass BenuMyuHa
noaaTAnNBOCTM coctasnseT 4o 20 MM npu cMmewweHmnax 150 mm n go 35 MM npu cMeweHnax 300 MM, a
3aKpenaeHHbIX No Bcen annHe ot 15 go 25 MM, lMpu cMewweHmsax cebilwe 50 MM B ropHbiX BbipaboTkax
N COMPSIXEHUNX, B KPOBJie KOTOPbIX 3a5eraeT yrofbHbI NAacT U NopoAbl, OTHECEHHbIE K OMacHbIM Mo
ropHbIM yaapam 1 BblbpocaM, yCTaHaBINBaT aHKepbl C NOAAT/IMBOCTbIO HEe MeHee 50 MM.



III. PACYET MAPAMETPOB KPEMW BbIPABOTOK M COMPSXEHWUMA,
nrPOoBOANMBIX U NOAAEPXXUBAEMbIX B MACCUBE BHE 30HbI BJINAHUA
O4YUCTHbLIX PABOT

15. B ycnoBumax HebonblOro ropHoro gaBAeHMs NpuU pacyeTHbIX cMeweHusx kposnm Uw o 50
MM FOpHble BbipabOTKM N COMPSXKEHUS Ha BeCb CPOK CNyX6bl 3aKpennstoT aHKepHOM Kpenbto. Ansg I
TUNa KPOBAM COMPOTUB/IEHME aHKepHON Kpenu Pa W AnnHY aHkepoB la, yCTaHasBnMBaeMblX B
npoxoa4vyeckom 3aboe, creayeT npuMHMMaTb No Tabnuue N 6 nNpunoxeHus, rae ykasbiBaeTcst obuias
O/IMHa aHKepoB C YYE€TOM MX 3aMKOBOM 4acTu M BbICTynawwen B BblpaboTKy 4acTu cTepxHsa. lMpwu
WwurpuHe BbipaboTkm oT 8 40 12 M NpUMeEHSATb ABYXYPOBHEBYIO cxeMy kpenu (npunoxexHue N 4) c
OJIMHOWN aHKepOB NepBOro ypoBHsS He MeHee 2,4 M.

Tabnuua N 6

MapameTpbl kpenu ansa I TMna Kposnm

PacueTHas WwWnpuHa BbipaboTok 1 | CONpoTUBIEHME aHKEPHOM AnNuHa aHKepoB, M
COMpsIXEHWI B MPOXOAKE, M Kpenu, kKH/M?
3,0 35 1,6
3,5 40 1,7
4,0 45 1,8
4,5 50 2,0
5,0 55 2,2
5,5 60 2,4
6,0 65 2,6
6,5 70 2,8
7,0 75 3,0
8,0 80 3,2

Mpu II TMNe KpOB/M COMPOTUBIEHWE aHKEPHOW Kpenwu Pa cneayeT nNpuHMMaTbh Kak ans I Tvna

KpPOB/AN, @ ANIMHY aHKEpPOB MeHblUue C YYETOM MOLHOCTU HenoCpeACTBEHHOW KpoBaW hu.x < 0,3B u
rnybuHbl 3aKpenseHuss aHKepoB B YCTOMYMBBLIX MPOYHbIX nopoaax 6onee wnm pasHon 0,5 M B
COOTBETCTBUM C Tabnuuern N 7 npunoxeHus, rae npu wupuHe BblpaboTkn oT 8 o 12 M cneayert
NPUMEHSATb ABYXYPOBHEBYIO CxeMy Kpenu (npunoxeHue N 4) ¢ ANIMHOM aHKepOB NEpPBOro yYpoBHS He
MeHee 2,0 M.

Tabnuua N 7

MapameTpbl kpenu ana II TMna KPoBMn

PacueTHas wupuHa ConpoTtusneHue OnnHa aHkepos, M
BblpabOTOK N CONPSXKEHUN B | aHKEPHOW Kpenu,
npoxoake, M KH/M2 hux < 0,2B hux > 0,2B

3,0 35 1,4 1,5



3,5
4,0
4,5
5,0
5,5
6,0
6,5
7,0

8,0

40
45
50
55
60
65
70
75

80

1,5
1,6
1,7
1,8
1,9
2,0
2,1
2,2

2,4

1,6
1,7
1,8
2,0
2,1
2,2
2,3
2,4

2,6

Mpwn III Tnne kpoBAKn Pa 1 la NnpuHuMaTh B cooTBeTCTBMM C Tabnmuen N 8 npunoxeHus, rae npu
LWKMpPUHE BblpaboTkM OT 8 4o 12 M cneayeT NpUMEHSTb ABYXYPOBHEBYO cxeMy kpenu (npunoxenme N
4) C ANNHOI aHKepOB NepBOro yYpoBHS He MeHee 2,4 M.

MapameTpbl kpenu ansa I1II Tuna KpoBKn

Tabnuua N 8

PacueTHas wWupurHa BbipaboToK U
COMpPSIXXEHUI B NPOXOAKE, M

ConpoTmBieHNE aHKEPHOW

Kpenu, kH/m2

AnunHa aHkepoB, M

3,0
3,5
4,0
4,5
5,0
5,5
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
2,4
2,6
2,8
3,0
3,3

3,6

Mpn IV TMNe KpoBan Pa U la NnpuHUMaTb B COOTBETCTBUM C Tabnuuern N 9 npunoxeHus, rae npu
WwnpunHe BbipaboTkn oT 8 g0 12 M cneayet NpUMEHNATb ABYXYPOBHEBYIO CxeMy Kpenu (npunoxeHne N
4) C ANNHOI aHKepOB NepBOro yYpoBHS He MeHee 2,4 M.



Taébnuua N 9

MapameTpbl kpenu ansa IV TMna KposBnam

PacueTHas wupuHa BbipaboTok U | ConpoTMBIEHNE aHKEPHOM [OnvHa aHkepoB, M
COMpSIXKEHUI B Npoxoake, M Kkpenun, kH/m?2
3,0 40 1,9
3,5 45 2,1
4,0 50 2,3
4,5 55 2,5
5,0 60 2,7
5,5 65 2,9
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

Ecnn MOWHOCTb YyrosbHOM Nayku B KpoBne cocrtaBnser 1,5 - 2,5 M, To AnnHy aHKepoB
MPUHMMAIOT PaBHOM MOLWHOCTU YronbHOM nayku natc 0,6 m.

16. B ycnoBusax ropHoro gaeneHuns cpegHein MHTEHCUBHOCTU MPU pacyYeTHbIX CMELLEHNAX KPOBIK
Uw 80 300 MM, B ropHbIX BblpaboTKax U COMpsXXEeHUAX, OXpaHseMblX LenmkamMu wmpuHon 6onee 0,1H
M, WX KpenjeHume n nopaepxaHue B Te4yeHue BCero cpoka cnyx6bl cnegyer NpoM3BOAUTb OLHOM
aHKepHOW Kpenbk C napameTpamu Pa u la:

npu I TMne KpoBnM B COOTBETCTBMU C HOMOTPaMMOW, NPUBEAEHHOM Ha PUCYHKe 1 NMpUIOXeHUs;

npu II TMne KpoBAu Pa NpMHUMaTb B COOTBETCTBMW C HOMOIpPaMMOl Ha PUCYHKE 1 MpUNoXeHus,
a INHY aHKEpPOB NPUHMMAaTb B COOTBETCTBMM C Tabnuuer N 7 NpunoxeHus;

npu III TMne KpoBAKM CONPOTMBIIEHWE KPenu U AJIMHY aHKepoB npuvHuMatb Ha 10% 6onbwe
pacCcYUTaHHbIX MO HOMOFpaMMe puUcyHKa 1 NpuUIoXeHus;

npu IV Tune KpOBAM COMPOTUBMIEHME KPEMuW W AJIMHY aHKEpPOB MpuHUMaTh Ha 20% 6onblie
pacCYMTaHHbIX MO HOMOrpaMMe pUCyHKa 1 NpuIoXeHus.

PucyHok (He npmBOAUTCS)

Puc. 1. Homorpamma ans onpeaeneHus napaMeTpoB aHKEepPHOM
Kpenu B KPOBJi€ TOPHOWN BbipaboTkm (MYHKTUPHOM JIMHMEN NOKa3aH
KN4 K onpeaeneHnto Pa 1 la o pacyeTHbIM 3HaYeHnam Ux),
npuv NnapamMeTpax, BbIXOASAWMNX 3a 06/1acTb AEACTBUS AaHHOM
HOMOrpamMmMmbl, MPUMEHSATb ABYXYPOBHEBYIO CXEMY Kpenu,
rno npunoxeHunto N 4 K MHCTpyKUUU

17. B I n III Tnax KpoBnau, Npn yBeandYeHnmn COnpoTUBIEHUS aHKEPHOMN KPenu rno CPaBHEHUIO C



YKasaHHbIMM B MNyHKTax 15 u 16 npunoxeHus, AANHY aHKEPOB MOXHO YMEHbLWWTb 3a Cc4yeT
MOBbIWEHNS MJIOTHOCTU YCTaHOBKM aHkepoB Ha 10% npu 1,3Pa n Ha 20% npu 1,5Pa. Mpu aTOM
MWHUManbHasa AnnHa aHkepos pasHa 0,35B npu I Tune n 0,4B npwu III TMne kposnw.

IV. PACHET NAPAMETPOB KPEMNW AJ11 MATNCTPAJIbHbIX BbIPABOTOK
N CONPAXEHWN, NOAAEPXXUBAEMbIX B 3OHE ONMOPHOIO AABJIEHUA
NP LWWUWNPUHE LEJINKOB BOJIbLIE 0,05H, HO HE MEHEE 15 METPOB

18. B ycnoBumax HebonbLIOro ropHoro gaBneHUs Mpu pacyeTHbIX cMeweHusax kposnm Uy go 50
MM KpeniaeHue n nogaepxxaHme BCcex ropHbiX BblpaboToOK M CONPSIXXEHUA MPOBOAUTCSA O4HOWN aHKEPHOWN
Kpenblo, yCTaHaB/IMBAaEMOWN B nMpoxoa4vyeckom 3aboe ¢ napameTpaMn CONPOTMBIIEHNS aHKEPHOM Kpenu
Pa 1 ANVHbI aHKepoB la, aHanorM4yHo NyHKTY 15 nNpunoxeHus B cooTBeTcTBUM C Tabnmuammn N 6 - 9.

19. B ycnoBusX rOpHOro AaBJfieHUs CpefHeN MHTEHCMBHOCTM KpernaeHue 1M noaaep)kaHue Bcex
rOpHbIX BblpabOTOK M COMPSXXEHWN cnegyeT Npou3BOAUTb OAHOW aHKepHoM Kpenbiko. pu pacuete
aHKepHoM Kkpenu no cMmeweHnam Uy 3a BeCb CpoK cnyxbbl napameTpbl aHkepoB Pa U la npuHMMaTh B
COOTBETCTBMM C NYHKTaMnM 16 n 17 npuioxeHus.

20. Mpu cMmeweHmax Uy > 200 mm, B I, III mn IV TMRnax KpoOBAM MNPUMEHSATb aHKepbl,
yCTaHaBAMBaEMbIe NpU NPOXoaKe C Pan U la.n, paccUnTaHHbIMW NO CMeLeHnaM KpoBnu Uw A0 BAUSHUS
OYUCTHLIX paboT, C NocneaywLwmM yCcuileHneM Ha pacctosHum ao nasbl 0,1H aHKepHOM Kpenbik C
napamerpamu Pay U lay, paBHbIMU:

Pa.y = Pa - Pan; (6)
|a.y = |a, (7)

roe Pa u la - conpoTUBAEeHME aHKEPHOW Kpenu v AJiIHa aHKepoOB MO pacYeTHbIM CMELLEHUAM KpPOBAU
Uy Ha BeCb CpPOK Ciyx6bl BbipaboTku.

21. MNpwn cMeweHnsax Kposnn, npesbiwakowmx 300 MM, BO3MOXHO KperJsieHne ropHoi BbipaboTku
aHKkepaMm B ABa YpPOBHA. Pa M la aHKEpPOB HWXHEro YypOBHSA MPUMHMMAlOTCa MO pUCYHKY N 1
NPUIOXEHUS, NCXOAS U3 pacHeTHbIX CMeLWeHun Kposaun Uw A0 Hayana BAUAHUA NepBOWN saBbl UM NO
NPUHATBIM CMeLleHnsaM paBHbiM U = 150 - 200 MM.

AHKepbl BepxXHero ypoBHs (rnyboKoro 3anoXeHus) yCTaHaBMMBAOTCSA BCMed 3a aHKepamu
HWUXXHEro YpOBHS MPWU NMPOXoAKe FrOPHOMN BbipaboTKMN UM MO3Xe Ha paccTosiHum Ao nasbl 0,1H.

22. MNpwn pacyeTe NapaMeTpoOB aHKEPOB BEPXHEro YPOBHS 0XMAAeMoOe AaBfeHne nopoa cBoaa Ha
Kpenb 060MX ypoOBHEN Ha 1 MOroHHbIM MEeTp ANMHbI FOPHOM BbipaboTkn Pes, KH/M, onpegensieTcsa no

dopmyne:
2
PCB :E BphCBY’ (8)

roe Bp - pacyeTHas WwWupuHa ropHoM BbipaboTKM, SBNSAOLWENCS OCHOBaHMEM CBOAa AABJIEHMS MOPOA
KpOBAn, M (paccumTbiBaeTCs cornacHo npunoxenuio N 4);

T - o6bemHbIl Bec nopoJa KpOB/M FOPHOI BbipaboTkn, kKH/M3;

hes - BbiCOTa CBOAA eCTEeCTBEHHOr0O paBHOBECUS TMOopo4 Hah TropHoi BbipaboTkon, M,
onpegensetcs no gopmyne:

hcs = kcsBp, (9)

rae kes - koadduumeHT ceoaa, onpeaensemoin no Tabnuue N 1 npunoxenmsa N 4.



PacueTHoe yaenbHOE AaBfieHMe Nopoj CBoAa Ha Kpenb Pes.y, KH/M?2, onpeaenserca no dopmyne:

P
CB’IO
5z (10)

PCB.y:
OXupaemoe yaenbHOe AaBfieHWe MopoA CBOoJAa Ha Kpernb BepXHero ypoBHSA Psxy, KH/M?,
onpepenaertcs no gopmyne:
PB.K.Y = PCB.y - kp.B.HPa.H.y, (11)

roe Pawy - CONPOTUBNEHME @aHKEPHOW Kpenu HMXHEro ypoBHS, onpeaensieMoe, Kak U ConpoTmBneHune
aHKepHoW Kpenu Pa, NyHKT 21 NpuioxeHus;

Kp.e.n - KO3 MULUMEHT pasrpyskm aHKEpoOB Ny6OKOro 3asioKeHUs aHKepaMW HUXKHEFO YPOBHS,
paBeH:

— laKT
kp.B.H - h 7(12)
CB
rae laxr - aKkTMBHasA ANMHa aHKepa HMXHEro ypoBHs 6e3 BbiCTynatowen 4actm, M.
OnnHa aHkepa BepXHero ypoBHS l«.a onpeaensietca no ¢opmyne 16 B npunoxenmn N 4.

Heob6xoamMMas naoOTHOCTb YCTAaHOBKM aHKepoB rny60oKkoro 3anoxeHus Mes., aHK/M?, onpeaensercs
no dopmyrne:

B.K

P
, =— (13
= (13)

rae Nk.a - Hecywas cnocobHOCTb OAHOro aHkepa, KH.

AHKepbl ry60oKOro 3asioXeHNs (BEpPXHEro YpPOBHS) YCTaHaBMMBAOTCS MexXAy psiflaMyM aHKEpPOB
HUXXHEro YpoBHS.

Konnyectso aHKeEpPOB BEPXHEro YPOBHS B PAAY Np.s.x, ONpeaensercs rno gopmyne:
Np.s.k = BnB.KCB.K, (14)
roe Ce.x - pacctosHue Mexay psaaaMn aHKepoB BEPXHEro YPOBHSA, M.
MpUHUMN pacnosioXeHUss aHKepoB ryboKoro 3asoXeHus npeacrtaBfieH B MyHkTtax 18 - 20
npunoxennsa N 4. Heobxoanmas BenMunHa 3aKpensieHuss aHKkepoB rnyboKoro 3an0XXeHns B CKBaXXMHe

He MeHee 1,1 ™.

V. PACYHET NAPAMETPOB KPEMW U151 BLIEMO4YHbIX BbIPABOTOK,
MOrALWLAEMbIX 3A JIABOU

23. B ycnoBuax HebONbWOro M cpeaHe MHTEHCUMBHOCTM TFOPHOro AaBfieHUsl KpernsieHune u
nogaep>XaHme KpoOBSIM TOPHbIX BbipaboTOK MNpOBOANTCS OAHOM aHKEpPHOM Kpenbk € Pa n g,
NpUHNUMAEMbIMU

Nnpu CMeLWeHnax KPOBJIM K MOMEHTY MoraweHuns ropHon BblpaboTkm Un o 50 MM aHanornyHo
NMYHKTY 15 npunoxeHus;



npu cMmeweHnsax 6onbwe 50 MM aHanorM4yHo NyHkTam 16 n 17 npunoxeHus.

24. B ycnoBusix, rae pacuyeTHble CMeLWeHuUs KPpOBAM B MNPOAO/IXKEHME BCEro cpoka ciyx6bl Un
npesbiwatoT 100 mMm, npu I, III n IV TMnax KpoBau, NapaMeTpbl aHKEPHOW Kpenu onpeaensiTcs no
pacyeTHbIM CMELLUEHMSAM KPOBAIM FOPHOM BbipaboTKM A0 BANSHUS OMOPHOrO AaBfeHMs MorawlatoLlen
nasbl Uw. Ha pacctossHum go nasbl 0,1H npoBoauTb YCTaHOBKY aHKeEpOB ycuaeHus C Pay mn lay no
NyHKTY 20 npunoxeHus. MapaMeTpbl COMPOTMBAEHUS W ANIMHbI @HKEPHOW Kpenu onpeaenstoTcs
pacyeTHbIMU CMELEHUSIMW KPOB/IN B MPOAOJIXKEHNE BCEro cpoka cnyx6bl ropHon BbipaboTkn Un, nnu
MpoBOAMTCS YCWAEeHMe YCTaHOBKOW B CpedHen 4acTu ropHoOM BbipaboTkm nogaT/iMBbIX CTOEK C
conpoTuBneHnem Pcy, kH/M?, paBHbIM:

Pc.y = 1,5(Pa = Pa.n), (15)

roe Pa - TpebyeMoe, nMo pUCYHKY 1 MpuUIOXeHUs, CONpOTUBEHUE aHKEPHOM Kpenu No pacyeTHbIM
cMeLeHnaM KpoBnu Un Npuy noraweHum ropHbix BblpaboTok, kH/M?;

Pa.n - COMPOTMB/IEHNE YCTAHOBIEHHOM NPU NPOXOAKE aHKepHOWN Kpenu, kKH/M?2,

25. B ycnoBusaIX NposSIBJIEHUA TFOPHOro AaBneHus, 0603Ha4yeHHbIX B MNyHKTe 24, KpenjeHue
ropHon BbIpaboTKM OCYLLUECTBNSETCS YCTAaHOBKOWN aHKEpHOW Kpenwu no ABYXYpPOBHEBOW cxeMe, C
pacyeToM MapaMeTpoB COrMnacHO nyHkTam 21 u 22 npunoxeHusi. PacyeTHas WMpMHA TropHOM
BblpaboTku Bp onpepensietcs cornacHo npunoxexHuo N 4.

VI. PACHET MAPAMETPOB KPEMNW A1 BbIEMO4YHbIX
BbIPABOTOK, OXPAHAEMbIX LLE/JINKOM LWWWPWUHOW HE MEHEE 15 METPOB,
A 3ATEM NOrAWLAEMbIX 3A CME)XXHOM JIABOMU

26. B ycnoBuax Hebonbworo u cpegHem WHTEHCUMBHOCTU FOPHOrO AaBNEHUA W pacyYeTHbIX
CMeLLEeHN B TedeHne Bcero cpoka cnyxo6bl npu I, III n IV tTvnax kposnn go 100 MM, II TMNa KpoBnu
A0 200 MM KpenneHue n nogaepxXaHue ropHon BblpaboTKM NPON3BOAUTCS aHKEPHOM Kpenbio C Pa u |j,
NPUHMMAEMbIMU:

Mnpu CMeLWeHnax MeHblwe 50 MM COorflacHo NMyHKTY 15 NpuaoxXeHus;
npu cMeweHmnax éonbwe 50 MM corlacHo NyHKTaM 16 u 17 npuioxeHus.

27. B ycnosuax, roe npu I, III n IV TMnax KpoBAW pacyeTHble cMelweHusa Uy B NpoAo/KeHne
BCcero cpoka cnyx6bl npesbiwatT 100 MM, npu II TMne - 200 MM, NpMMeHsieTC KOMBUHMpPOBaHHas
Kpenb. AHKepHas Kpenb, yCTaHaBAMBaeMas npu NpoxoaKe ropHbix BbipaboTok, nmeeT napameTpbl Pan
n lan, ONpegensiemMble pacyeTHbIMM cMeweHnamm Uw A0 BAMSAHMS oTpabaTbiBaeMOn NnaBbl COrnacHo
nyHkTy 20. Mpn 3TOM, Ha pacCTOSHMW A0 flaBbl paBHOMY AeCATW MnpoueHTaMm rnybuHbl BeaeHUs
ropHbix pabotr - 0,1H, kKkpenb ycunmBaeTcsd NOAATAMBbBIMM CTOMKaAMWU C COMPOTUBIIEHUEM,
NPUHMMAEMbIM @aHANIOMMYHO NYHKTY 24 NMpUIOXeHUs.

28. Mpn ycrnoBusixX, aHanOrnM4yHbIX MNYHKTY 27 MNPUNOXEHUS, BMECTO AOMNOJSIHUTENbHbIX CTOEeK
YCUIEHUS MOXeT MPUMEHATbCA aHKepHas Kpenb B ABa YPOBHSA C pacyeToOM ee napaMeTpoB Mo
aHanormm c nyHktTamm 21, 22, 25. PacuyeTHas wwuvpuHa BblpaboTkn Bp onpegenseTrcs coriacHo
npunoxenuno N 4.

VII. PACHET NMAPAMETPOB KPENW AJ11 BIEMOYHbIX TOPHbIX
BbIPABOTOK, OXPAHAEMbIX LIEJINKOM WWWPUHOM 2,5 - 3,0 M, A BATEM
MOrALLAEMbIX 3A CMEXXHOU J1IABOU

29. Mpwn I, III n IV TMnax KpoBnau, co cMeweHmnsaMmm Kpoeaum go 300 MM, B npoxogyeckom 3aboe
yCTaHaB/IMBAETCS aHKepHas Kpenb C Pan U la.n, ONpeaensieMbiMm NO pacyeTHbIM CMELLEHUSMU KPOBU
Uw, OO0 BAMSAHMSA MNEepBON NaBbl U yCUIMBaAeTCs MOAATAMBbLIMW CTOMKaMW WAN aHKEPHOW Kpenbk C
napamMeTpamm, ornpeaensieMbiMM aHanoOrM4YyHO nyHKTam 19 un 24 nNpuUNOXeHUs C pacyYeTHbIMU



cMeleHmnamMm kpoennm 300 MM, Mpu 3TOM CTOEYHAs M aHKEpHasi Kpenu yCUeHNs yCTaHaBINBAOTCS Ha
pacctosaHum 0,1H nepen nepBoV 1aBOW U COXPAHSAKOTCS A0 KOHLUA Cpoka CiyX6bl ropHOM BbipaboTKky.

30. Mpwu II Tne kpoenu B ycnoeusax, rae Uvw < 100 MM, a 3ateM cMeweHns npesbiwaoT 300 MM,
KpenJeHne n nogaepxaHue ropHbiX BblpaboTOK NpOBOAUTCS aHKEPHOW Kpenbk C CONPOTUBIIEHMEM U
OJIMHOM aHKepoB, MNPWHMMAEMbIMM NO HOMOrpamMme pucyHka 1 npunoxexHus npm U = 300 mmM.
YcTaHaBinBaeMass nNpu MpPoOXoAKe aHKepHasi Kpenb YCWIMBAETCS MoAaT/IMBbIMM  CTOMKAMU  C
napaMmeTpamu, onpeaensaeMbiMm NO NYHKTY 29 NpUNOXKeEHUs.

31. B BbIEMOYHbIX FOPHbIX BblpaboTkax, OXpaHAEMbIX LennMkoMm wupuHoih (2,5 - 3,0)m, a 3atem
norawaemMbiX 3@ CMEXHOW /1laBOM, KpernjeHue KpPOBAM aHKEpHOW Kpenbio Mo ABYXYPOBHEBOW cxeMme
NO3BONSET HE MNPUMEHSATb CTOMKW YCuieHusa. [lapaMeTpbl Kpenu pacCyYMTbIBAKOTCA aHal0rM4yHo
nyHkTam 21 u 22. MNpun 31oM B dopmMyne 8 NpUNOXKEHUS pacyeTHas wWwupuHa BbipaboTkn By,
onpegensetcs no gopmyne:

Bp =B+ ZBp, (16)

roe Bp pasHo 0,6 - 0,8 M. BennunHa Bp BblpaxkaeT pa3Mep BO3MOXHOIMo paspyweHus 60KOB ropHom
BbipaboTku (0TXKMMa yrns), NnoaAcTaBmB ee B (hopMyny 8 NpUIOXKEHUS, MONYUYUM:

P, =5 (B+2,)h,1,07)

[anee pacueT BegeTcs no MeToAMKe, U3MOXKEHHOW B NYHKTE 22 MPUIOXEHUS.

VIII. PACHET NAPAMETPOB KPEMHN
ANA BbIEMOYHbIX FOPHbIX BbIPABOTOK, MOAAEPXXUBAEMbIX HA TrPAHULE
C BbIPABOTAHHbLIM NMPOCTPAHCTBOM

32. B BblpaboTkax, noaaepXuBaembiX Ha rpaHuue C BblpaboTaHHbIM MNPOCTPAHCTBOM,
HEO6X0AMMO MNPUMEHSATb KOMOMHUPOBAHHYIO KpEerb, COCTOSLLYH M3 aHKepPHOW Kpenwu, noaaT/IMBbIX
CTOEK, YCMNMBAWOLWEN M MOCAA0YHO-3alMNTHOM KpPenu, ycTaHaBNIMBaeMoOnN 3a oTpabaTbiBaeMon naBok
ONS ynpaBfieHUs COBUXEHWEM U 0OpYyLIEHWEM OCHOBHOM KpPOBAM C NapaMeTpaMu, OnpeaensieMbiMu
MaKCMManbHbIMU CMELWEHUSAMN KPOBAW, paBHbiMM 300 MM, nepepn noraweHMeEM ropHbIX BblpaboTok
CMEXHOMN NaBoW.

33. AHKepHas Kpenb NpUMEHSEeTCS B TPeX BapuaHTax:

BapuaHT 1 - ¢ napamMeTpamMnm npu npoxoake Pan W lan, onpeanensieMbiMn pacHeTHbIMU
CMeLLEeHNAMM KPOBNM A0 BAUSHMSA nNepBon nNaBbl Uw aHanormyHo nyHktam 15 - 17 npunoxeHus;

BapuaHT 2 - C napaMeTpaMm npu npoxoake Pan M lan, oOnNpegensembiMM pacHeTHbIMU
CMELLEeHNAMMN KPOBAIM A0 BAMSHUS MNEPBOW NaBbl aHaNOMMYHO NyHKTaM 15 - 17 npunoxeHus u
yCUNMBaAeMOM Ha paccTosiHuu Ao nasbl 0,1H gONOAHUTENbHOM aHKEPHOW Kpenbk C napamMeTpaMy,
onpeaenseMbiMm MaKCUMalbHbIM CMELWEeHUWeM KpOBAW nepes noraweHneM TrOopHON BblpaboTku
CMEeXHOW naBomn, paBHbiM1 300 MM aHaNOrMYHO NYHKTY 19 npunoxeHus;

BapuaHT 3 - C YCTAHOBKOW aHKEpHOWN Kpenu B ABa YPOBHSA C nmapamMeTpamu, onpeaenseMmbiMn no
NMyHKTaM 21, 22 npuioxeHus.

34. Ecnn napaMeTpbl aHKepPHOW Kpenu MPUHATbI MO CMELWEeHUsM KpOBAM A0 BAUSIHUS MNepBOM
nasbl (BapuaHT 1), To nepeq Hel Ha pacctosaHmm 0,1H cnepyeTt yctaHaBnmBaTb NOAAT/IMBbIE CTOMKU C
CONpPOTUBAEHMEM, aAHANOIM4YHO NYHKTY 24 npunoxeHus no cMmeweHusam Un. B pganbHenwem 3a
COMNpsiXeHneM nepBoil NnaBbl Ha paccTosHuM 100 - 120 M 1 nepen BTOPOWM Morawatollen faBon Ha
pacctosHun 50 - 60 M conpoTuBrieHMe MNOAATAMBLIX YCUNMBAKOWMX CTOEK cnegyer NpuHMMaTb B
cooTBeTcTBUM C Tabnmuen N 10 npmunoxeHus.



35. Ecnm napameTpbl aHKepPHOW Kpenu NpUHATLI MO BapuMaHTy 2, TO NoAaT/MBble yCuaMBatlowme
CTOMKW YCTaHaBNIMBAKT TOJIbKO Ha Y4YacCTKax MHTEHCMBHOIO CABMXEHWUS U 06pyLleHWS OCHOBHOM
KpPOBNM 3a MepBOWM M Nepen BTOPOW slaBaMM C COMPOTUBIIEHMEM B COOTBeTCTBMM C Tabnumuen N 10
NPUNOXEHMNS.

36. ConpoTuBAEHNEe NOCaAA0YHO-3aLMTHON Kpenu, KOTopyr Heob6XoAMMO yCTaHaBIMBaTb BCles
3@ NoABUraHWEM faBbl, NMPUHUMAKT C YYETOM €€ NoAaT/IMBOCTU B COOTBETCTBMM C Tabnuuein N 11
NPUNOXEHUS.

Taébnuua N 10

ConpoTuB/IeHUEe YCU/IMBAKOLWMNX CTOEK

Tun kpoBnn | ConpoTMBAEHNE yCunmBatoLwein kpenu, kH/M npu WnpuHe BbipaboTky B
NpOXoAKe, M
3,0 4,0 5,0 6,0
I 300 400 500 600
11 200 300 400 500
II1 300 400 500 600
v 350 450 550 650

37. MNpwn ycTaHOBKE aHKEpPHOW Kpenu B ABa YPOBHS pacyeT ee MapaMeTpoB NpoOBOAUTCS MO
NyHKTY 31 npunoxeHus. BenuumHa Bp paccumTbiBaeTcs no ¢opmyne 16 npunoxeHus. MNapameTpbl
Kpenu HUWXKHEro YpPOBHSI PacCYMUTbLIBAKOTCS MO CMELLEHMSIM KPOBAM B COOTBETCTBUM C pUcCyHKOM N 1
NPUIOXEHUS 3a Nepumoa A0 BAUSHUSA MepBOM NaBbl UNM C ee BAusHUeM. CTOMKM yCUIEeHUS B 30Hax
OMOPHOro AaBNeHMS NePBOI U BTOPOW NNaB He CTaBATCS, OAHAKO BC/en 3a NoABMIraHUEM NepBOW NaBbl
HEeobxo0AMMO yCTaHaBMBaTb Ha rpaHMUE C BblpabOTaHHbIM MPOCTPAHCTBOM ABYXPSAHYIO OpPraHHyto
Kpernb M3 AepeBSHHbIX CTOEK C COMpPOTMB/IEHWEM, CHUXXEHHbIM BABOE MO CPABHEHUIO C AaHHbIMU
Tabnuubl N 11. Ecnm CTOMKKM OpraHHOM Kpenu obecrneumBatoT YCTOMYMBOCTb 60Ka rOpHOM BblpaboTKuy,
TO NOCaA04YHO-3aWMTHble TyMObl HE YCTaHaBNMBALOTCS.

38. lMpu nopgaepxaHuUM ropHbIX BblpaboTOK Ha rpaHuue C BblpaboTaHHbIM MPOCTPAHCTBOM, Ha
naacrtax MOLWHOCTbIO 6onblwe 3 M M pacyeTHbIX CMELWeHnax Ao oTpabatbiBaemon nasbl Us 6onblie 200
MM napameTpbl Kpenwu Heobxoanmo npUHUMaTb no pe3sy/bTaTaM nposeaeHuns
Hay4HO-MUCCNefoBaTeNbCKUX paboTt C nocneaymLwmm KOHCYNbTaUMOHHO-METOANYECKNM
COMpPOBOXAEHNEM AOKYMEHTALMWN KpenaeHus.

Tabnuuya N 11

ConpoTuBJieHne NocCafoyHO-3aWMNTHOU Kpenu

Tvn ConpoTtueneHue kpenu Pn, KH/M, Npn MOWHOCTM Nnacra, M
KpOB/n
OrpaHuyeHHo nogatnueas (Tymbbl, |MoaatnueBas (opraHHas, KyCTbl U3 CTOEK
opraHHasl, KycTbl n3 croek 6es Ha AepeBSIHHbIX NEXHSAX U NoA4
OEpEeBSHHbIX TeXHEN N BEPXHSKOB) BEPXHSAKN)

Ao 1l,5m™ 1,5-2,0| 2,0-3,0mM Ao1l,5m™ 1,5-2,0 2,0-3,0m
M M

I 3000 4000 4500 1500 2000 2500




5000

II 4000 4000 5500 2000 2500 3000
III 3000 4500 4500 1500 2000 2500
v 3500 5000 2000 2500 3000

IX. PACYHET NAPAMETPOB KPENU A1 KPOBJIN TOPHbLIX BbIPABOTOK,
NMPOBOANMbIX BMPUCEYKY K BbIPABOTAHHOMY NMPOCTPAHCTBY

39. B nnactoBbiX TOpHbIX BblpaboTKax, MPOBOAMMBLIX BMPUCEUYKY K BblpaboTaHHOMY
NPOCTPaHCTBY 3a 30HOM OOpYLIEHUS U CABMXEHNS OCHOBHOM KPOB/IM Ha pacCcTosiHMK cBbiwe 200 M oT
3abos oTpabaTbiBaeMol naBbl WM He MeHee 4yeM 4yepe3 3 Mecsua nocne otpaboTkm naBbl C
OCTaB/IEHMEM 3aWMTHOW MOSIOChbl YrAs WUpUHOM 2 - 4 M M NOralweHneM 3a CMEeXHOW NaBoN, B
YC/IOBMSAAX FOPHOr0 AaBfieHMs CpefHel MHTEHCMBHOCTM KpenneHue U noapepXXaHue AornyCcKaeTcs
NpoOM3BOAUTbL AHKEPHOW Kpernbk C MnapamMeTpaMmu COMPOTUBJIEHUS KPenu, AJINMHbI U MoAaT/IMBOCTMU
aHKepoB, MPUHWMAEMbIMW MO PpacyeTHbIM CMeleHusaM Kpoean Ump B NPOAOSIXKEHME BCEro Ccpoka
CNyX6bl ropHOM BbIpabOTKM aHaNOMMYHO NYHKTY 16 NMpuioxeHus.

40. B ycnoBmax MHTEHCUBHOINO rOpPHOro AaBseHus npu pacdyeTHblX cMeweHnsax Ump Ao 300 MM,
KpenJeHne n nogaep)XaHve NpuceYHblX FOpHbIX BbipaboTOK, 3aKpenaeHHbIX NpU NpoXoAKe aHKepHOM’
Kpenblo, KoTopas onpeaeneHa no pacdeTHbiM cMeweHusaMm Uo 3a nepuos A0 BAWAHUA MoralatoLlen
naBbl B COOTBETCTBMM C NMYHKTOM 16, NpoBOAUTCA C YCUSIEHMEM AOMONHUTENbHON aHKEPHOW Kpenbto
WIn noaaTnMBbIMKM CTOMKaMM Ha paccrtosHuax 0,1H pgo norawatwowen naebl, C MapaMmeTpamuy,
MPUHATBIMW B COOTBETCTBUU C NYHKTaMU 19, 24 npunioxeHus.

41. B ycnoBumsaX MHTEHCMBHOIO FOPHOro AaBfeHUs KpernjieHne ropHbiX BblipaboToK aHKepHOM
Kpenbl B ABa YPOBHA C pacyeTOM MapaMeTpoB MO MeToauMKaM, NpuBefeHHbIM B MNyHKTax 21, 22
NnpuUIoXeHus, BenndnHa Bp onpenensaeTtcs cornacHo npunoxeHuio N 4.

42. Mpw pacyeTHbIX cMeweHnsx kposaum Unp 60onbwe 300 MM napaMeTpbl KpenieHns npuceydHbix
ropHbIX BblpaboTOK MpPUHMMATb MO pe3y/ibTaTaM MNPOBEAEHUS Hay4YHO-UCCNEeAoBaTENbCKMX PaboT C
nocneayrLmnM KOHCYTbTaUMOHHO-METOAMYECKNM CONPOBOXAEHNEM AOKYMEHTALMWN KPENIEHUS.

X. PACYHET MAPAMETPOB KPEMW B MOHTAXXHbIX KAMEPAX LUNPUHOW
Ao 6,0 METPOB

43. B MOHTaXHbIX KaMepax, 3aKperJieHHbIX OAHOW aHKEpPHOW Kpernbl, yCTaHaB/MBAEMOW B
npoxogyeckom 3aboe, npu I, II n III TMNax KPOBAM M BCEX BENMUYMHAX paCYETHbIX CMeLlleHnn, Pa n la
onpenensaTca:

npu cMeleHnax MmeHblie 50 MM Mo NyHKTY 15 npunoxenHus;
npu cmeweHunsax 6onbwe 50 MM No NnyHkTam 16, 17 npunoxeHus.

Mpn onpepeneHun Pa n la Heo6xoAMMO yuuTbIBaTb, YTO MO BCEW AJIMHE KaMepbl OHUM 6yayT
OAMHAKOBbLIMM W ornpefenaTcs cMeweHnsaMn Uw TOMbKO B Clyyae OXpaHbl WTpeKka uenkoMm ly
wunpunHon 6onee 0,1H. B ocTanbHbIX Criy4asix - NpyM OXpaHe WTpeKa LuesMKOM WwupuHoni meHee 0,1H,
npu NpoBeAeHWU ero BMpuCceyKy, Npu nogaepXaHum Ha rpaHuue ¢ BblpaboTaHHbIM MPOCTPAHCTBOM
OISl pa3/InYHbIX YYaCTKOB KaMepbl Ha paccTosHuMm OT oTpaboTaHHour nasbl meHee 0,1H, Pa un I
NPUHUMAIOTCS C YYETOM B/IMSHUS OYUCTHbIX pPaboT no pacyeTHbIM cMeweHusM Kkposan Up,
onpeaensembiM no dopmyne:



l
U,=U,+(U,,-U,) 1—& ,(18)

rae Uoxp - PaCYETHOE CMeLLeHNE KPOBAM FOPHOM BbipaboTkM, B 3aBUCUMOCTU OT cnocoba oxpaHbl. Uoxp
= Uy npu oxpaHe uenmkom ly wnpmHon 6onbie 15 M 1 Uoxp = 300 MM Npn OXpaHe LenKoM LLUMPUHON
(2,5 - 3,0)m, npu npoBeAeHMW BMNPUCEYKY WM MOAAEPXAHWM Ha rpaHuue C BbipaboTaHHbIM
NMPOCTPaHCTBOM.

44, B ycnoBusix, raoe He obecnedymBaeTcss YCTOMUYMBOCTb MOHTa)XHOMW KaMepbl MNpu pacyeTe
napaMeTpoB Kpenu no NyHKTy 43, a Takxe A/9 YMeHblUeHNa TPyAOEMKOCTU U YBENNYEHUSA CKOPOCTU
NPOXOAKMW, AOMYCKAETCA NPUMEHEHMEe AOKYMEHTauMn KpenaeHus C CONpoTUB/IEHMEM aHKEPHOW Kpenwu
He MeHee 50 kH/M?, ycTaHOBKOI ee B npoxoayeckoM 3aboe c AfnMHoi aHkepos 0,3B 1 NIOTHOCTbIO B
COOTBETCTBMM C MYHKTOM 13 MPUNOXKEHUS, C YCUIEHUEM Ha pacCTosiHMM OT 3abos He 6onee 20 M,
noAaT/IMBbIMK CTOMKAMWU C COMPOTMBIIEHMEM He MeHee 60 kH/M?, onpenensieMbiM B COOTBETCTBUM C
NYHKTOM 24 NMPUIOXKEHUS, N CMELLEHNSMMN, PACCHYUTAHHBIMWU MO NYHKTY 43 NpUIOXEHUS.

45. Bo BCex YyC/N0BUAX YCTOMYMBOCTM MOHTAXXHOW KaMepbl AOMYCKaeTCA ee KpernjieHne no
OBYXYPOBHEBON CxeMe B COOTBETCTBMM C MapaMeTpamu, pacCUUTbiBaeMbiMM MO MeTOAMKeE,
npeacraBaeHHoN B npunoxeHnm N 4, kpome 0cob60 COXHbIX YC/TOBUA.

MpunoxxeHune N 2

K ®eaepasnbHbIM HOpMaM 1 Npasunam

B 061acTu npoMmbllieHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy 1 NpUMEHEHUIO
AHKEPHOWM Kpenwu Ha yroJibHbIX waxrtax",
YTBEPXAEHHbIM NpMKa3oM denepanbHOM Cnyxbbl
MO 3KONI0rM4YECcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa30py

OoT 19 Hosbps 2020 r. N 448

PACYET MAPAMETPOB KPEMW AJ191 BOKOB BbIPABOTOK U COMPSKEHUN

1. Hapsay € ykKasaHHbIMWU UCXOAHbIMW AAHHbLIMKM B NyHKTe 1 npunoxeHuda N 1 npu pacyete
napamMeTpoB aHKepHOWM Kpenu ans 60KOoB ropHbiX BblpaboTOK M COMPsi)KeHMn HeobXxoaMMO y4YnTbiBaTb
pacCyeTHYI BbICOTY rOpHOM BbipaboTkn h, npuHUMaemyo paBHON @aKTUYECKON MaKCMMasibHOWM
BbICOTE B NMpoxoake. PacyeTHoe cOnMpoTMBAEHWE Ha CXaTue CMI0EB MOpPOoA M nnacrta onpeaensitoTcs B
COOTBETCTBUU C MYHKTOM 5 npunoxeHnsa N 1.

2. OnpegeneHne Heo6X0AMMOCTM YCTaHOBKM aHKEPHOW Kpernwu B 60KaX FOpHbIX BbipaboToK u
COMpSXXEHWI, pacyeT NapaMeTpoOB Kpenu, NMPUHUMAETCA B 3aBUCMMOCTU OT CTEMEHU OTHOCUTESIbHOM
Hanps)KeHHOCTM Nopoa W nnacrta, pacrnofioXeHHblX B 6okax BblpaboTkM, paccyMTbiBaemMoln no

dopmyne:

kikk,yH

(1)

c0

rone ¥ - cpefHnit 06beMHbIN BeC Nopoa, NpUHMMaeMbln paBHbiM 0,025, MH/M3;

H - rnybuHa pacnosioXeHusl COMPSXXEHWN, TOpPHbIX BbIPAbOTOK WM KMX Yy4acTKOB OT
NOBEPXHOCTU, M;



Res - pacyeTHoe conpoTuMBneHWe CroeB, nnacta M nopod B 6okax Ha cxkaTue, onpeaensemoe
NCXoas U3 pe3ynbTaToB McChbiTaHMi 06pa3uos no popmyne 4 npunoxenms N 1, MMa;

ki - kKoadPUUMEHT KOHUEHTpauuMm Hanps>xeHuih B 60kax OT MPOXOAKWU FOPHbIX BbipaboTok u
COMPSIXXEHUN.

ki npuHumaeTca pasHbiM 1,5 ana ropHbix BblpaboTok, paBHbiM 2,0 AnS COMPSXXEHUA C
nepecekalwWwmMNCs ropHoiM1M BbipaboTkaMm u paBHbIM 1,8 AN CONpSXXEHMN C MPUMbIKaOLWeEN ropHoi
BbIpaboTKOM;

k2 - KO3PUUMEHT yBEeNnUeHna Hanps>xeHnin B 6okax ropHbiX BbipaboTOK M COMPSXEHUN OT
APYIMX FOpPHbIX BblpaboToK.

k2 npwu | 2 15Mm paBeH 1, a npu | < 15 M, onpepensiercs no gopmyne:

i
k,=2—— (2
2 154)

raoe | - pacctosHme A0 BAUSKOLWEN rOpHOW BbipaboTku, M;

Ko - KO3(PUUMEHT yBENNYEHUS HaNpsHKeHMn B 6oKax FOpHbIX BbIpaboTOK M COMpPSXEHUIn npu
PacrosIoXXeHMN NX B 30HE BJIMSIHUS OMOPHOro AaB/EHUS OT OYUCTHbIX paboT.

ko npu Iy > 0,1 H paBseH 1, a npu wnpuHe uenuka ly meHee 0,1H, onpepensertcs no popmyne:

(komax _1)(0’ 1H _ll-l)
0,1H

k, =1+

(3)

rae Ko.max - MakcMmanbHoe 3HadeHne KoadduumeHTa yBenndeHmsa HanpsaxeHuin B 6okax BbipaboTok 1
COMNPSIXXEHWNI NMPU pacnoioXXEHNUU UX B 30HE BAMUSIHUS ONMOPHOr0O AABJ/IEHMS OT OUYMUCTHbIX PaboT. Ko.max
npuHuMaeTca pasHbiM 2 nipu I, III n IV Tnnax kpoenu n pasHbiM 3 npu II TMNe Kposau.

3. B ycnoBusax, roe HanpsxeHuss B 60Kax MeHblUe pPacCyYEeTHOro COMPOTMBIIEHMSI CKATUIO BCEX
k k,k yH
— 1™20 <1

nopog wn yrna B 6o0Kax (06 R ), KpenneHnme 60KOB aHKEpPHOW Kpenbk He

cOmin

npeaycMaTpMBaeTCsl 3@ UCK/IIOYEHMEM OCTPbIX YI/IOB COMPSXXEHUN, 0CO6eHHO B KanuTanbHbIX FOPHbIX
BblpaboTkax C A/IMTENbHbIM CPOKOM cnyxbbl (> 5 neT), roe HeobxoAuMMO yCTaHaBAMBaATb aHKepbl
anudoit 1,0 - 1,2 M ¢ conpoTtusneHnem 10 - 15 kH/M2,

4. B ycnosusix, rae HanpsbkeHus B 6oKkax MpeBbIWAlOT pacyeTHOe COMNpPOTUBIIEHME CXATUIO
Hanbonee cnaboix nopoa (yrns) obwen MoWHOCTLIO A0 1,5 M, yCTaHOBKY aHKEpHOM Kpenwu npoBoasaT
6e3 pacyeTta, C napametpamu Paes paBHbiM 20 KH/M?2 M las paBHbIM 1,5 M. Ha ocTpbix yrnax
COMpPSIXEHUI B KanuTanbHbIX FOPHbIX BblpaboTkax C ANUTENbHbIM CPOKOM CiyX6bl CONMpOTUB/EHME
Kpenu n ANVHY aHKepoB HeobxoauMMo yBenuunTb B 1,5 pasza, a paccTtosHue Mexay psaamMu aHKepoB
npuUHMMaTb paBHbiM 1,0 - 1,2 M.

5. B ycnoBusix, roe HanpsixeHuss B 60Kax MNpeBbIWAKT pacyeTHOE COMPOTUBJIEHUE CXKATUIO
nopoAa (yrnsa) obwer MowHocTbio 6onee 1,5 M, 60ka ropHbiX BblpabOTOK M COMPSIXEHUN, MPOYHOCTb
nopoa KoTopbliXx onpeaensietcsd no dopmyne 2 npunoxeHna N 1, Heob6xoanmMo 3akpenssiTb aHKepPHOM
Kpenbl C napametpamu Paes. U las, onpeaensemMbiMM Mo HOMOrpamMMme pucyHka 1 npunoxeHus. Ha
OCTpPbIX Yrlax COMpsi)KeHU CONpoTMBIEHME Kpenn Heobxoammo ysenmunTb B 1,5 pasa.



PucyHok (He npuBoauTCcs)

Puc. 1. Homorpamma ans onpegeneHus napameTpoB aHKepHOM
kpenun B 6okax ropHon BbipaboTkn (NYHKTUPHOW NMHMEN NOKasaH

KJ110Y K onpeaeneHnto Pas 1 la.s No pacyeTHbIM 3HaveHnsaM Og)

6. [Ons HapexHoro noadepXaHus YrosbHoro uenumka wupuHon (2,5 - 3,0)m u 3awmTHOM
NONOChbl YIS B MPUCEYHbIX TFOpPHbIX BblpaboTkax BO BCEX YCA0BUMSAX HeobxoamMMo ycCTaHaB/MBaTb
AHKEpPHYI0 Kpenb C 3aKpernjieHMeM No BCEN ASIMHE CKBaXWH (wnypa) C AJIMHOWN aHKepoB, paBHoOMW 2,5
M, conpoTusneHmem 80 kH/M2.

7. Mpy Npoxoake ropHbiX BbIpaboTOK M COMPSIXXEHWUI Ha MacTax CKIOHHbIX K FOPHbIM yaapaMm M
BHE3amnHbIM BbibpocaM yrns (nopoabl) U rasa, ANs UCKIUYEHUs Nneperpysku, aHKepbl AO/KHbI UMETb
KOHCTPYKTUBHYIO NnoaaTamMBocTb 40 - 50 MM unn gemndupyolime nogaT/inBble 3N1EMEHTI.

MpunoxxeHne N 3

Kk ®enepanbHbIM HOpPMaM U NpaBuaam

B 061acTu nNpoMmbllIeHHON 6e30nacHOCTH
"MHCTpYKUMS MO pacyeTy N NpUMEHEHMUIO
AHKEPHOW Kpenwu Ha yroJibHbIX waxrtax",
YTBEPXAEHHbIM NpMka3oM denepanbHON Cnyxbbl
MO 3KONOrMYEeCcKOMYy, TEXHONOMMYECKOMY

N aTOMHOMY Haa30py

OoT 19 Hosbpsa 2020 r. N 448

PACHET
CMELLUEHM NOPOA M BbIBOP CNOCOBE0B NMPOBEAEHUSA U KPEMJIEHUA
LUNPOKUNX BbIPABOTOK
I. NCXOAHbIE AAHHbBIE U PACYHETHbIE NMOJIOXXEHUA

1. O6nacTb AENCTBUSA pacnpoCTPaHAETCA Ha ropHble BbipaboTKM LWIMPUHON B NpoxXoake A0 12 M,
npu cneaywlmnx cnocobax Ux oxpaHbl OT BAUAHUS OUMCTHbIX paboT:

BHE BJINSAHWUSI OUYMCTHbIX PaboT NpuU WKNPUHE OXPaHHbIX YronbHbIX Lenukos 6onbwe 0,1H, HO He
MeHee 30 Mm;

B 30HE BJIMSIHUS OYMCTHbIX paboT C WKMPUHOM OXpaHHOro uenmka 6onee 15 M, HO He MeHee
0,1H.

2. B 3aBUCUMMOCTU OT XapakKTepuCTUKU Mopos KpOBAW U  LUNPUHDI I'IpOBO,CI,VIMOVI FOpHOVI
Bblpa60TKVI BO3MOXXHbI TPU CXEMbl UX NpoBeEAEHNA .

cxema I - npoBegeHmne ropHoi BbipaboTKM Cpa3y Ha MOJIHYK WUPUMHY B C BeAnMYMHOM 3axoaku
lsax H& MeHee Wwara ycTaHoBkuM Kpenu C (paccTosiHue Mmexay psaaMn aHKepoB);

cxema II - npoBefeHWe rOpHOK BbIPAabOTKM ABYMA 3ax0AKaMW C pasfefieHUeM ee LUUMPUHbI Ha
ABe yactn (Bis 1 Bas);

cxema III - nosTanHoe NpoBeAeHNE LMPOKO FrOPHON BbipaboTKM.

Ons I n Il cxeM oMKHO BbIMOAHATLCSA YCOBUE:

Sy = Smp, (1)



rae Snp - NAOLWAAb NPOBOAMMON 3aX04KN, M?;

Sy - nfowaab yCTOM4YMBOro obHaxxeHns nopoa KpOBAW, 3aBUCALLAa OT Kjflacca nopoa KpoBau No
yCTOn4mBOCTH, onpeaensemoro no tabnmue N 5 npunoxenusa N 1, nmeert cnegytouwme 3Ha4YeHus:

I knacc, HeycToMumMBbIE Nopoabl - Sy = 2,0 - 5,0 M?;
II knacc, nopoAabl cpeAHei yctonuneoctu - Sy = 5,0 - 10,0 M?;
I1I knacc, ycroiumBble nopoabl - Sy = 10,0 - 20,0 M2,

BennumHa Snp pernameHTMpyetTcsa AOKYMEHTauMWel KpernjieHuss ropHon BbIpaboOTKM C yuyeToM
lIara YCTaHOBKW Kpenu.

Ons cxembl I HE0O6X0AMMO BbINOSIHEHUE YCNIOBUS:
Sy 2 Blsax, (2)
Ons cxembl I He06xX0AMMO BbINOSIHUTL YCIOBUE:
S,>B.C
S,>B,C

I n II cxembl NpoBeaeHMs TOPHOM BblpabOTKM MOKa3aHbl HA PUCYHKE 1 NpUIoXeHUS.

Mpn III cxeMe wupokas ropHas BblipaboTka NpoBOAMTCS B ABa 3Tana. Ha nepBoM 3Tane oHa
NpOBOAMUTCS U KPEenuTCs Ha BCHO AJIMHY. Ha BTOpOM NpoOBOAMTCA npucedka M ropHas BblipaboTka
paclmnpsieTcs A0 NMPOEKTHOW WUPUHBI.

3. WcxoOoHbIMM AaHHbIMKM MPU  pacyeTe MokKasaTeflen MNpOosIBNEHUIA TFOPHOro AaBfeHus Ans
onpeaeneHns NapaMeTpoB aHKEPHOWN Kpenu LNPOKMX FOPHbIX BbIpaboToK ABNSOTCA Creaytoline:

YyCNoBMS NPOX0AKM, OXPaHbl U NogAaepXXaHUs ropHoi BbipaboTku;

CpoOK cnyx6bl ropHon BbipaboTku t, rog;

pacyeTHas riaybuHa pasMelleHns ropHon BbipaboTkmM OT MOBEPXHOCTU H, M;

TUN CTPOEHWUS MOPOA KPOBAM U NX YCTOMUMBOCTb;

MOLLHOCTb C/I0€B NOpPOA4 M1, M2, ..., Mn, HA BbICOTY PaBHYO LUMPUHE FOPHOI BblpaboTkn B, M;

CONpPOTUB/IEHME OAHOOCHOMY CXaTUI0 Ka)Aoro Cnos nopoj KpoBau n 60KOB FOpPHOW BbipaboTku
Rc, MMNa;

HapyLWeHHOCTb NopoA TPELLMHOBATOCTbIO Ke;

HanpaB/ieHne NpPOXOAKW FOPHOW BblpaboTkM (B KPecT MpOoCTUpaHMs nopoa, No MpPOCTUpaHuio,
noa yrniom);

WMPMHa M BbICOTa ropHOM BbipaboTkm B npoxoake B u h, m;
paccTosiHMe A0 APYrUX FOpHbIX BbIpaboTok I, M;

KOJINYECTBO 3axX040K U UX WnpuHa Bis, B2s, ..., Bns;



paccTositHMe A0 OYUCTHbIX paborT, lo, M;

XapaKTepucTuka kpenum (Hecylas cnocobHOCTb aHKepOoB, TUM 3aTAXXKK, NOAXBATOB).

PucyHok (He npuBoanTcs) PucyHok (He npuBoanTcs)

PucyHok (He npusoamTcs)

Puc. 1. TexHOnornyeckme cxeMmbl NMpoOBeAEHMS TOPHOM BbIpabOTKM Ha MOMHYK WUpUHY B: a) - ¢
BE/INYNHOM 3axoaku paBHou C; 6) - ¢ BeNnumnHoM 3axoaku paBsHon 2C, B) - C pasgeneHneM LWNPUHDI
ropHon BblpaboTKM Ha ABe 3ax0AKku Bis n Bos.

OcCHOBHble NepeyYncrnieHHble NCXoaHble AaHHble, HeobxoauMble ANa pacyeTa CMeLlleHni nNopoa B
ropHbiX BblpaboTkax, ONpeaensitoTCsd M NMPUHUMAKOTCA B COOTBETCTBMM C MNOJSIOXEeHMsMM paspena I
npunoxennsa N 1 kK UHCTpykuun.

II. NOPAAOK PACYETA, ONPEAENEHUE CMELLEHMA NOPOA MU OLLEHKA
MHTEHCUMBHOCTU NOPHOIO AABJ1IEHNSA

4. Ha ocHOBe reoslorM4eckmx AaHHbIX onpeaensieTcsa TMn nopoa no CTPOoeHuto, obpyLluaemMocTn um
yCTOM4YMBOCTM cornacHo pasgeny I npunoxerHuns N 1 K IHcTpykuuun. Mo dopmynam 3 n 4 npuioxeHums
N 1 kK MHCTpYKUMM onpenenstoTcsl pacyeTHbIe CONPOTUBIIEHMS CXXATUIO MOPOA KPOBAM M 6OKOB ropHoi
BblpaboTku. o M30XeHHbIM TpeboBaHMAM pasgena I NpuaoXeHuUs pacCUUTbIBAOTCA YCTOMYMBLIE
NpofieTbl KPOBAW B 3ax0AKaxX W onpeaensercs KOANMYeCTBO 3ax0A0K. PacCcumTbiBalOTCA CMeLeHUs
nopoa KpOBAM B LUMPOKOW rOpHOM BbipaboTke M B ee 3axoakax. C y4yeTOM MHTEHCMBHOCTM
NposiBNEHU FOPHOro AaBneHns BbibMpaeTcs BUA Kpenu 1 onpeaensitoTCa ee napameTpsl.

5. BenuuuMHy pacyeTHbiX CMeweHnn nopos KpoBam Uo LWMPOKMX TOPHbIX BbIpaboTok,
NPOBOAMMbBIX W MOAAEPXKMBAEMbIX B MPOAO/IKEHWE BCEro CpoKa Ciyxbbl BHE BAUSHUS OYUCTHbIX
paboT MM OTAENEHHbIX OT HUX LLeSIMKOM LWNPUHOIM He MeHee 0,1H, onpeaensoT no dopmyne:

Uo = UTka kBkmka, (4)

rae Ur - TUMOBble CMELLEeHUs1 KPpOBM B FOPHbIX BbipaboTkax C aHKEPHOW Kpenbiko, onpeaensiemMbie B
3aBMCUMOCTUN OT rNy6uHbI H 1 pacyeTHOro CONpoOTUBEHUS MOPOJ B KPOB/E OJHOOCHOMY CXaTuio Rc
Nno HOMOrpaMMe pUCyHKa 2 npuaoxeHnsa N 3, rae cMelleHWUs MokasaHbl Ans yCcloBui nNpu B = 5 M,

Ky =1, ka=1, ke = 1, ka= 1;

ka - KO3(pdMUMEHT, YuUTbIBaKOWMIMA HanNpaBneHMe MNpPOXOAKM TOpPHbIX BblpaboTok,

npuHMMaeMblii paBHbiM 1,0 nmpu npoBeaeHMM UMX MO MNPOCTUPAHUIO nopog W paBHbiM 0,7 npwu
npoBeAeHUN B KPecT NpocTmpaHus. MNpun npoBeaeHMn ropHbiX BbipaboToOK NoA YriioM K MPOCTUPaHMIO

3HayeHune ka =0,7-1,0;

PucyHok (He npmBoAnTCS)

Puc. 2. Tunosble cMelwleHusa kKpoenn Ur B Maccmee MNpu LIMPUHE rOpHON Bbipabotkm B = 5 M u
pacYyeTHOM COMPOTMB/IEHMM MOPOA KPOBAM OAHOOCHOMY CXaTuto Re, MlMa.

ks - KOPUUMEHT, Yy4UUTbIBAOLWMA BAUSHUE CMEXHbIX MapansefbHbiX FOPHbIX BblipaboTok,

npuHMMaeMbln paBHbiM 1,0 Npy paccToOAHMAX OT HuX | 2> 15 M, a npu | < 15 M, onpegensiemblii No
dopmyne:



i
k =1+ |1-—1,/(5
» T w’()

Kw - KO3bOPUUNEHT, YUNTbIBAIOLWMI OTAMUME WNPUHBI MPOBOAMMONM rOpHOWM BbipaboTkn ot B = 5
M, MPUHMMaEMbIA paBHbIM:

kw = 0,25 (B - 1), (6)

ka - KO3(OdUUMEHT, YyuMTbIBAlOWMIA CTENeHb CBA3bIBAHUS W YNPOYHEHMS Nopoa 3a cueT
NPUHNUMAEMON AJSINHbI 3aKPenJIeHNs CTEPXHS aHKepa B CKBa)knHe (LWNype) CKpenasiowmm COCTaBOM:

npu anvHe 3akpenneHusa 0,5 m, ka = 1,0;
npu annHe 1,0 M ka = 0,85; no Bcel ckBaxuHe (wnype) ka = 0,75.

MNpn npoBeaeHWM FOPHOW BbIpaboTKM ABYMS 3axoAKaMW C pasjeneHMeM ee LWMPUHbI Ha ABe
yacTu Bis 1 B2s, pucyHoOK 1 NpuioxeHns, BeNMUYMHY pacHeTHbIX CMELLEHNI KPOBM B KaXAoM 3axoake
onpepensaT no dgopMmyne 4 MNpUIOXEHUs, NpUHMMas 3HavyeHne ky no obuwen wWwupuHe ropHOMn
BblpaboTku.

6. B ropHbix BblpaboTkax, MPOBOAWMbIX B MacCMBE W MOAAEPXMBAEMbIX B 30HE BJIUSHUS
OYNUCTHBIX pPaboT C LWWMPUHOW OXpaHHOro uenuka MeHee 0,1H, BenMYMHA paCUETHbLIX CMELLEHUI
kpoBnn Uk onpeaensietca no dopmyne:

U, =U, +AU k kK Kk, (7)

o m "B Va Kp?

roe AUH - CMELLEHNE KPOB/IN rOPHOM BbIpaboTKM B 30HE BAMSHUSA OYUCTHbIX paboT, onpeaensemMoe
B 3@aBMCMMOCTM OT |y, H M Rc Mo HOMOrpaMMe pucyHka 3 NMpUIoXeHus;

Kep - KOI(D@UUMEHT, yuuTbiBalOWMI 06pyLLIaeMOCTb OCHOBHOW KpOBAM, MNPUHUMAEMbIA Ans
nerkoobpyuwatowencsa kpoenum - 0,8, cpegHeoobpywatowencsa - 1,0 n TpygHoobpywatowencs - 1,2.

OcTtanbHble Bxoasiwme B QopMyny 7 MNPUNOXEHMS MNapaMeTpbl YKasaHbl B paclmndpoBke
dopmMynibl 4 MPUNOXKEHUS.

7. Ha oCcHOBaHWM pacyeTHOW BEeSINYMHbI CMELLEHU NOpPOA KPOBAM FOPHbIX BbipaboToK 3a BecCb
CpOK Cnyx6bl MPOV3BOAUTCS OLEHKA YCNOBWIA UX MNOAAEPXAHMSA MO WMHTEHCUMBHOCTU MNPOSIBIIEHWUN
ropHoro gassieHus, Tabnmua N 1 npuioxeHus.

8. KOHCTpPYKUMIO aHKEPHOWM Kpenwu LWMPOKNX FOPHbIX BbipaboTok BbiGMpalOT B 3aBUCMMOCTM OT
KaTeropmm WHTEHCUMBHOCTW MNPOSIBNIEHWIA TOPHOro AaBfeHUsl, ONpeaensieMoi BENMUYMHON CMeLLEeHUN
kpoBnu, Tabnuua N 1 npunoxxeHums.

9. B ycnoBusax I kateropmm MHTEHCUMBHOCTM FOPHOro AaBfeHMs Npu nopoaax kposnu II Tuna no
0bpyLLIaeMOCTN KpEMJIEHUE LUPOKUX TOPHbIX BbIpaboTOK OCYLLECTBASETCA CTaJeno/iMMepHomn
aHKEpPHOW Kpenbk C MeTaj/IM4YeCcKol CBaApHOW peLleTKoM M nogxeBaTaMu C YCTaHOBKOW aHKepoB B
OAVH ypoBeHb. AHKepbl paboTatloT Mo cxeMme "noaBewmBaHUA" NMopod HEMoCpeaCTBEHHOM KPOBMM K
BblllenexalwmM NpoyHbiM Nopoaam.

10. AHKepHYIO Kpenb YCTaHaB/AMBAOT B [Ba YPOBHA B ycnoBusax I kaTeropmm MHTEHCUBHOCTU
ropHoro gasneHumsa (nNpu Hanmuum I un III Tmnax kpoenu no obpywaemoctn), II mn III kaTeropum
WHTEHCUBHOCTU MNPOSAB/IEHNA FTOPHOIro AaB/IEHUS.

III. BbIBOP KOHCTPYKLUNWN AHKEPHOI KPEMW LUMPOKUX BbIPABOTOK



N CNOCOBA UX KPEMNNEHNUA
PucyHok (He npmnBoauTCS)
Puc. 3. CMelleHne KpoBAN B MacCmBe Npu oxpaHe
BblpaboTOK LeNMKaMn B 30HE OYUCTHbIX paboT. Rc - pacyeTHoe
CONpOTUB/EHNE NOPOA KPOBAW CXKaTULO; |y - WMPUHA Lennka

Tabnuua N 1

KaTteropun MHTEHCUBHOCTU NPOSIBJIEHNUIA FOPHOIro AaBJIEHUSA
B ropHbIX Bbipa6oTKax

KaTteropmsa MHTEHCUBHOCTM Ycnosusa noanepXXaHus ropHbix PacueTHble cMewWweHns

NposiBNEHUSt TOPHOIro BbIpaboTOK MO MHTEHCUBHOCTMU nopoa KpOB/W rOpHbIX
[aBJ/IeHns NpPOsIBNEHUSA FTOPHOro AaB/IEHUS BblpaboTOK, MM
I Hebonblloe ropHoe AaBneHune Hdo 50
FopHOEe paBneHne cpeagHen
II pHoe 4 PeAa OT 50 Ao 200
WHTEHCUBHOCTM
III NHTeHCUBHOE ropHoe gaBneHue Cebiwe 200

11. Mpu I KaTeropMm WHTEHCUMBHOCTM TMPOSABMEHMUS TOPHOrO JaBJ/IEHUS, CIIOUCTbIX MOpoAax
kpoBnn II TMNa no 06pyLIAaEMOCTM KpEenjeHne OCYLLECTBAAETCA aHKepaMn MepBOro YPOBHSA C
¢dopMMpOBaHNEM HECYLLEN MOPOAHON KOHCTPYKUUM B BUAE 6anku Uan NanThbl.

IV. AHKEPbI INMYBOKOI'O 3AJIOXEHUA, OBJZIACTb NPUMEHEHUA,
TEXHUYECKUME XAPAKTEPUCTUKU N TEXHOJ1IOINNA YCTAHOBKMU

12. O6nacTbio NpMMEHEHUs1 aHKEpPOB rNy60KOro 3a/0KEHWUSI Ha LAXTax SIBASETCA: YNpOYHEHue
KPOBJ/IM MOHTaXHbIX WU IEMOHTAXHbIX KaMep, KpPenjeHne COMpPS)XEHUN FOPHbIX BbIpaboToK, yCUSIEHUNE
COMPSXXEHWA NaBbl C TOPHbIMU BblpaboTKaMK, KperjeHUe ropHbiX BbipaboTOK, COXpaHSEMbIX Ha
rpaHuue C BbiGpaHHbIM MPOCTPAHCTBOM, YCUNIEHUWE KPEenu paHee MNpPOWAEHHbIX FOPHbIX BblpaboTok,
KpenseHne noBECHbIX MOHOPENbCOBbIX I0POr.

13. AHKepbl rMy60KOro 3as0KeHUs1 3aKpenasatoTCs B WNype amrnyslaMu Ha OCHOBE MUHEpasbHbIX
komnosnumii (manee - AMK), nonnadupHbIX CMOJS, HarHETaHMEM MOJIMMEPHbIX CMOM WK
MUHEpPANbHbIX KOMMO3ULMIA.

AHKepbl rNyboKOro 3anoXxeHus yctaHaB/INMBaKT Mog OonopHbie nanTel pasmepamm 180 x 180 x 8
- 10, 250 x 250 x 8 - 10, 300 x 300 x 8 - 10 MM MM OTpPeE3KU CNeLmasbHOr0 B3aMMO3aMeHSeMoro
npoduna N 17...40 (panee - CBIM-17...40) wnn "6eckoHeuHbln" nogxeaT m3 CBM 17...40. Kposns

MOJIHOCTbIO MEepPETArMBaAETCSA pELIETYATON 3aTSAXKKON.

Mpunoxenne N 4

K ®eaepasnbHbiM HOpMaM 1 Npasunam

B 06/1acTu NpoMblLlIEHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
aHKEepHOWM Kpenu Ha yrosnbHbIX WwaxTax",
YTBEPXAEHHbIM NpMKa3oM denepanbHON Cnyxbbl
MO 3KONI0rM4YEeCcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa3o0py

oT 19 Hoabpsa 2020 r. N 448



PACHET
NAPAMETPOB AHKEPHOW KPEMW NOPHbIX BBIPABOTOK LUMPUHOMN
6 - 12 METPOB

I. ONPEAENIEHUE NAPAMETPOB AHKEPHOW KPEMW NEPBOIO YPOBHA
NMPN I KATETOPUU NHTEHCUBHOCTU NOPHOIO AABJTIEHNSA

1. OAnsa ycnoBuin I kaTeropmm WMHTEHCUBHOCTU MNPOSIBAIEHWIA FOPHOro AasfieHWns, Npu nopoaax
II-ro Tna no obpylwaeMoCcTn KpenaeHne LMPOKUX FOPHbIX BblpabOTOK OCYLLUECTBNASIETCS aHKEpHOM
Kpenbl B 0AMH ypoBeHb. CONpOTUB/IEHME aHKEPHOW Kpenu W A/InHa aHKepoB, YCTaHaB/IMBAEMbIX B
OAVH ypoBeHb, onpegenstTcsa no tabnuuye N 7 npunoxenmna N 1 k MHCTpyKkunn.

2. B ycnoBuax I kateropmm MHTEHCMBHOCTU ropHoro gasneHusa npu I, III n IV Tunax nopong
KPOBNN, @aHKEPHYIO Kperb criegyeT yCTaHaB/IMBaTh B iBA YPOBHS, rMapaMeTpbl Kpernn nepBoro ypoBHS
NPUHMMAIOTCA: AJIMHA aHKepa He MeHee 2,4 M, NMJIOTHOCTb YCTaHOBKM aHKepoB He MeHee 1 aHKepa Ha
M2,

3. Mpu HanMumMm B KpOBNE ropHOIM BbIpabOTKM MOLLHOMO YrosibHOro C/fl0s Ha BbICOTY HE MeHee
0,8B aHKepHYylO Kpenb YyCTaHaBAMBaAlOT B [Ba YPOBHS, MNapaMeTpbl Kpenu MepBoro YpOBHS
onpeaenaTcs N0 HOMOrpamMMe pUCyHKa 1 NpunoXeHus.

II. PACYET MAPAMETPOB AHKEPHOWM KPEMW NEPBOIO
YPOBHA NMPU II U III KATETOPUAX MHTEHCUBHOCTU NPOABJIEHUN
roPHOIro AABJIEHUA

4. PacuyeTHOe yAeflbHOE AaBMEeHWE MOPOA KPOBAM Ha aHKEPHYH Kpernb MepBOro ypoBHS Pu.a,
kKH/M?, co3naBaemMoe BECOM MOpo/ HEMOCPEACTBEHHON KPOBAU, onpeaensiercsa no hopMyne:

R{.a :l k ’Y’(l)

aKT n

rae lar - akTMBHasA A/IMHA aHKepa NepBoro ypoBHs (6e3 BbiCcTynatowen 4yactn), M, onpeaensemas no
dopmyne:

lakr = la - |B, (2)
3pech la - onnHa aHkepa, M. BennuuvHa la npuHMMaeTcs He MeHee 2,4 M;
ls - BbICTynawowas BHYTpb FOpHON BblpaboTku YacTb aHkepa, npuHuMaemas He 6onee 0,2 M;

kn - KO3(pDULMEHT NPUrpy3KU OT BbilLENEXALLMX NOPOoa, PaBHbIi 1,2 - 1,5 Mm;

T - o6bemHbIl Bec nopoa Kposnu, kKH/M3.

YCTaHOBKa aHKEpPOB MEPBOr0 YPOBHS MPOM3BOAWUTCA HEMOCPeACTBEHHO Yy 3abos Bcren 3a
o6HaXxeHWeM KpoBAW NPOBOANUMOro UMKAA.

PucyHok (He npuBoanTcs)
Puc. 1. Homorpamma ans onpegeneHus napaMeTpoB aHKEepPHOM
Kpenu rnepBoro YpoBHS B 3@aBUCMMOCTU OT MPOYHOCTU YrOJIbHOM

Mayky M WUPUHbI FOPHOM BbIpaboTKK

5. Heobxoammasi MAIOTHOCTb YCT@aHOBKM aHKEpPOB MEpBOro ypoBHs [Mua, oOnNpeAensieTcs no
dopmyne:



rae Na - Hecywasa cnocobHoCTb aHkepa, KH.

Ons obecrneyeHnss yCTOMYMBOCTM KPOBAW MSIOTHOCTb YCTAaHOBKW aHKeEpOB NepBOro ypoBHS [k.a
He AO0MXHa 6blTb MeHblle MWUHUMasbHO AOMNYCTUMOM [Mmin, KOTOpas COCTaBASET MNPU HEYCTOMUYMUBBIX
nopoaax 1 aHk/M2, nNpu nopoaax cpeaHeh YCTomumBocTM - 0,7 aHk/M2 U nNpu  yCTONUNBOIA
HenocpeacTBeHHoM Kposne - 0,5 aHk/M2,

6. Konnyectso aHKepoB NEPBOr0 YPOBHS B KaXXAOM psAy Np.x NPUHUMaeETCs:

oT3pn04npuB =4m(B- wnpnHa ropHon BbIpaboTkn);

ot4p05npn4 <B<5wm;

otT5n06nNpn5 <B<6M;

oT6no7nNpn6 <B<7M;

otr7p008npn7 <B<8w;

oT8409NpM 8 <B <9 wm;

oT9 0010 npn 9 < B < 10 m;

oT 10 < go 11 npn 10 < B < 11;

oTll <pgol12npu 1l <B < 12.

7. PaccTosiHne mexay psaamu aHKepoB nepBoro ypoBHS Ck.w onpeaensercs no dopmyne:

Sl (a)
- PHaB

8. PaccTtosiHMe Mexay psaamum aHkepoB nepBoro ypoBHSA Cikw CpaBHMBAETCH C AOMYCTUMbIM MO
YC/I0BUIO YCTOMUMBOCTU KOHTYpPa KPOBAWU Ck.v.min, KOTOPOE BbIYNCASETCA MO popMyne:

n

c =—2"_5
K.H.min II B’( )

min
rae Mmin = MUHUMaNbHO AonyctnMasa nNJIOTHOCTb aHKEPOB.

LLlar ycTaHOBKM aHKepoB nepBoro ypoBHSA Ciku He AoskeH 6biTb 6onblie Ck.n.min, @ MJIOTHOCTb
YCTaHOBKW @aHKepPOB NepBOro ypoBHs Mu.a AOMKHA NPEBbIWATb BEAUYMHY Mmin.

KpaliHne aHKepa nepBOro ypoBHS pacrnosiaratdT C OTK/IOHEHWEM OT HOpManu K CIOUCTOCTU UNKU
ropM3oHTaNbHOM NOBEPXHOCTU Ha 15 - 20° B CTOpOHY 60OKOB rOpHOM BblpaboTKK, Ha pPacCTOSAHUKU OT
HUx He 6onee 0,3 ™.

9. PaccTosiHMe Mexay aHKepaMu nNepBoro ypoBHs B psigax Cp.x.n onpeaensietcs no dopmyne:



B-0,6
C =—"—(6
p-K.H np_H_l ( )

10. Bo3BeaeHHOE COMPOTUBIIEHME aHKEPHOW Kpenu nepBoro ypoBHA Ps.n, KH/M2?, onpeaensietcs
no dopmyrne:

n N
P =22
B.H CKHB

(7)
III. ONPEAEJIEHNE NAPAMETPOB AHKEPHOW KPENW BOKOB
FTOPHOU BbIPABOTKMH

11. HeobxogmmocTb KpernsieHnss 60KOB ropHON BbipaboTKM YyCTaHaBIMBAETCS CpaBHEHUEM
Npo4HoCcTM yrns (nopoa) B ee 60kax Ha cxaTue Rey C BO3MOXHbIM AaBfieHneM nopoa Ha 6oka ropHom
BblpaboTky.

Ycnosue ycTtonumBoctn 60KOB MMeeT BUA:

R, >kyH (8)

roe k - kKoadduumMeHT KOHUEHTpauuu AaBieHus A8 FopHbiX BblpaboToOK, MPOMAEHHbIX B MacCuMBe
YIrnsi BHE 30Hbl OMOPHOro AaBAeHns Uaun Npu wupmnHe uenunka 6onee 0,1 H M, HO He MeHee 30 M, k =
1,1 - 1,2. Ansg MOHTaXHbIX KaMep, OTAEeNEHHbIX OT BbipaboTaHHOro NPOCTPAHCTBA LEIMKOM Yrnas He
6onee 15 ™, k - npuHumatoT pasHbiM 2,0 - 2,5;

Y - o6beMHbIN Bec nopoa Kposnu, npuHumaetca 0,025, MH/m3,

Mpn cobniogeHnn ycnoeus B gopmyne 8 npunoxeHus kpenseHmsa 6okoB He TpebyeTtca (Bp = 0).
B npoTuBHOM cny4yae BenMYMHA BO3MOXHOrMo paspyweHuss 6okoB TropHoM BbipaboTkun (Bp)
npuHmnMmaeTtcsa pasHon 0,6 - 0,8 M € KaxaoW CTOPOHbI.

Ecnun oTHoweHne rnybunHbl NpoBeAeHNs rOpHOM BbipaboTKM OT MOBepXHOCTU H, M, K pacyeTHOMY
COMpOTUBAEHUIO NOPOA B KPOBNE Ha 0AHOOCHOe oxaTue R¢, MlMa, ot 25 no 30, To Bp paccyuTbiBaeTcs
no opmyrne:

b =hig| 02| (2)

rae h - BbicoTa ropHon BeipaboTku, M;

¢ - yron BHYTpPEeHHero TpeHus yrns B 6okax ropHoi BbipaboTku, rpaga.

12. Pacuyet aHkepoB B 60kax ropHoi BblpaboTKM MpPOBOAUTCS MO BESIMYUHE OTHOCUTENLHOM
Hanps)KeHHOCTM. [nnHa aHKepoB M HeobxoauMMoOe COMpOTUBJ/IEHME Kpenu onpeaensatTcs no
HOMoOrpamme pucyHka 1 npunoxenms N 2 Kk MHCTpykummn. [nnHa aHKepa CpaBHMBaeTCs C BENYNHOM
Bp, yBenumyeHHor Ha 0,5 M. lMpuHumaeTcs 6onbwas BennuumHa. Pacuyer gpyrmx napamMeTpoB WU
yCTaHOBKa aHKepoB B H0kax nNpom3BoaAnTCA C ydeToM npunoxeHnsa N 2 kK MHCTpykumun.

Konnyectso aHKepoB B 60Kax MPMHMMAKOT B 3aBUCMMOCTU OT MOLLHOCTU pa3pyLUatoWnXcs nopos
(yrna) B 6okax mp n cocraensgeTr 1 aHkep npyu mp < 1,0 M, 2 aHkepa npu 1,0 < mp < 25Mwu3



aHKepa B BepTUKaNbHOM psady npu mp > 2,5 M.
IV. ONPEAENEHUE BbICOTblI CBOAA ECTECTBEHHOIO PABHOBECHUA

13. BbicoTa cBOAa eCTECTBEHHOIrO0 paBHOBECUS MOPOA HaA ropHon BbipaboTKoM onpeaensercsa no
dopmyne:

hcs = kcsBp, (10)
rae kes - koadduumeHT ceoaa, onpeaensemoin no Tabnunue N 1 npuioxeHus;

Bp - pacyeTHas wWmpunHa ropHou BblpaboTKkM, C y4ETOM BO3MOXHOIO paspyweHus (oTkuma yrns)
6okoB, onpegensemas no gopmMyne:

Bp = B + 2Bp. (11)
Tabnuua N 1

3HaueHuna ko3dduLUMeHTa cBoa eCTECTBEHHOro paBHOBecCuUs

MpoyHocTb nopoa | 10 20 30 40 50 60 70 80 90 | 100 | 150 | 200
Ha 04HOOCHOEe
okatme Re, MlMa

B FOpHOM
BblpaboTke,
nponaeHHOM

B Maccmee

0,68 0,64 0,6 |0,56|0,52|0,48|0,44|0,40|0,36|0,32|0,28|0,24

B 30HE
BAUAHNS
OMnopHOro
NaBreHns

085,08 (0,75 0,7 |0,65| 0,6 |0,55|0,50|0,45|0,40|0,35|0,30

V. PACHET NAPAMETPOB AHKEPOB INJ1TYBOKOIO 3AJTIOXXEHUA

14. Oxunpaemoe pgasfeHne Nopoj CBoAa €CTeCTBEHHOrO paBHOBECUS HA OAWH MOrOHHbIA MEeTp
rOpHOM BbIPAbOTKM CO CTOPOHbI KPOB/IW, 3aKPErjIeHHOM aHKepamMu rnybokoro 3asoxeHus P,
onpegensetcs no gopmyne:

PCB:§B oy (12)

p cB

15. PacuyeTHoe ygenbHOe pgasfieHMEe Mopog CBOAA eCTeCTBEHHOr0 paBHOBECUMA Ha aHKepbl
rny6oKkoro 3anoxeHus Pe.y, KH/M2, onpenenseTtcs no dopmyne:

PCG
Fuy=" (13)

16. Oxunagaemoe yaenbHOE AABIEHME MOPOA CBOJA ECTECTBEHHOINO PaBHOBECUMS Ha aHKepbl
rny6okoro 3anoxeHus Ps.«y, KH/M?, onpeaenserca no cdopmyne 13 NpuioXeHUs 3@ BbIYETOM AO/U
BO3BEAEHHOIO CONPOTMBIEHUS aHKEPOB NEPBOro YpoBHA, dopMyna 7 NpUIoXKeHUs,



2B n N
P =—"2ph vk L2 (14
B.K.Y 3B CB}( p.B.H C B ( )

K.H

rae kpew - KoOadbPUUMEHT pasrpy3km aHKepoB ryboKOro 3anoxeHus 3a CYeT aHKepoB MNepBoro
YPOBHS, Onpeaensercs no BbIPaXXeHUto:

laKT
k= h (15)

CB

17. NnviHa aHkepa rny6oKoro 3anoxeHus (KaHaTHOrO aHKepa) onpeaensiercs no dhopMyne:
lka =hes + 15 + lg, (16)

roe ls - AnvMHa 3akpenneHuss aHkepa rnyboKoro 3anoXeHWsi Bblle KOHTypa CBOAA eCTeCTBEHHOMo
paBHoBecus, npuHmnmaeTtcs 0,8 - 1,0 m;

ls - BbICTynawowas BHYTPb FOPHON BblpaboTkM YacTb aHkepa, npuHumaemas 0,15 - 0,2 m.
Mony4yeHHyo AnHy aHkepa okpyrnstoT o 0,5 m B 601bLlUyt0 CTOPOHY.
18. AHKepbl rNyboKoro 3asoxXeHns yCTaHaBAMBAOT MexAay psAaMn aHKepoB NepBOro ypoBHS.

KonnyectBo aHkepoB rnyb0oKOro 3as0XeHus B psgy NMPUHUMAeTCs B 3aBUCMMOCTM OT LUMPUHDI
ropHOM BblpaboTKKM B Cneaylowen 3aBUCUMOCTN, HE MEHee:

npu B < 5,5 M - 2 aHKepoB rnyboKoro 3anoxeHus;
55<B < 7m-3 aHKepoB r1yboKoro 3anoXeHus;
7<B<9M-4 aHKepoB rMyboKoro 3an0XeHus;

9<B < 12M-5-6 aHKepoB ryboKoro 3asoxXeHus.

YcTaHOBKa aHKepoB riyboKoro 3asoXeHus rnpu cpegHeyCTOMYMBON HEMOCPEACTBEHHOW KpOBE
NnpoBOAMTCA Ha pacCTosHUM He 6onee 20 M oT 3ab6os NpoBOAMMONM BbipaboTku. [pyM MOLLHOCTU
HenocpeaCTBEHHOW KpPOBMW, MNpeBbillaloWeNn akKTUBHYK ANIMHY aHKepOB MNepBOro YPOBHS, aHKepbl
rnyboKoro 3an0XeHust yCTaHaBINBAOTCA Ha pacctosHum He 6onee 10 M oT 3abos.

19. MNOTHOCTb YCTAHOBKMN aHKepoB Fy6oKoro 3anoxeHus Ms.« onpeaensercsa no gopMmyne:

B.

P
__ 7 BKY
11, _N—,(17)
K.a
rae Nea - Hecywas cnocobHoCTb aHkepa rnybokoro 3anoxeHus, kH.
20. PacctoaHue mexay psaamm aHkepos riyb6okoro 3anoxeHusa Cs.« U aHKepOB MepBOro ypoBHS
Ck.n OAMHAKOBO, TakK KaK aHkepa rnybokoro 3anoXeHus yCTaHaB/MBAKOT MeXAay psAaMu aHKepoB

NepBOro ypoBHS.

KonnyectBo aHKepoB rnyboKoro 3anoXeHus B psSay Npex MNPUHMMAETCaS MO MNyHKTY 18
NpUIOXeHUs N NpoBepseTcsa no popmyne:



Np.s.x = BlMe.«Cs.x. (18)

Ecnn pacctosiHne mexay psiiaMu aHKepoB Ty60KOro 3as0XeHUs He yBSI3aHO C PacCTOsIHUEM
Ck.n, TO BenuumHa Cs.« onpeaensercs no dopmysie 18 NpuUNoXeHUs Mo NMPUHATOMY KOMMUYECTBY Np.s.x B
psiaax.

21. PacctosiHMe Mexay aHkepaMu rnybokoro 3anoxeHumss B psiaax Cpsx Onpenenserca no
dopmyne:

Cp.B.K :B_—z,o’(lg)

n.—1

p-B.K

roe 2,0 - cyMMapHoe pacCcTosiHMe OT KpalHUX aHKepoB r1y60oKoro 3anoxeHus Ao 60KoB KaMepbl, M.

22. Bo3BegeHHOe COMPOTUBNEHME aHKEPOB rNy60oKoro 3anoxeHus Pss.x, KH/M?2, onpeaensertcs
no dopmyrne:

n. N
P =P % (20
B.B.K CB.KB ( )

23. O6uwee conpoTMB/iEHNE aHKepoOB MEepBOro YPOBHS W aHKepoB TrNybOKOro 3anoXeHus
onpeaensetcs no gopmyrne:

Peym = kp.B.HPB.H + Ps.s.x. (21)
24. BbINoMHSAETCS NpoBepKa HafeXHOCTU YCTaHOBEHHOW aHKEPHOM Kpenu no yCl0BUSIM:
CyMMapHOE COMpOTUB/EHUE Kpenu Peyw GOJbLUE YAENbHOrO AaBEHNUs NOPOL CBOAA Pee.y;

ANS  npenoTBpalleHMs OOpyLIeHUs CKpPeryIeHHbIX aHKepaMu MepBOro YpPOBHS MNOPO4 UX
yaenoHoe aaBnenue Po., kH/M2, onpeaensiemoe no gopmyne 22 NpuioXeHus, AOKHO 6biTb MEHbLLE
BO3BEAEHHOIr0 COMPOTMBIEHNS KaHATHbIX aHKepOB Ps.s.k.

PO.H = aKTy’ (22)

rae lacr - aKTMBHAA ASIMHA aHKepOoB (MEpPBOro ypPOBHSA), M.

Mpn HecobnoAeHUN BbllEHA3BaHHbIX YCI0BUM HEO6XOAMMO YBENNUYUTb KOJIMYECTBO KaHATHbIX
aHKepoB B UX psiiax.

25. Bo Bcex cnyyasax npuM O4HOYPOBHEBOW WAW ABYXYPOBHEBOMW CXeMe KpernjeHus KpoBau
LWMPOKNX TOPHbIX BblpaboToKk (NMHEeNHass 4yacTb) NpyM UX wWunpuHe 6Honee 9 M nog BepxHAKaAMU
AHKEPHOW Kpenu NepBoro ypoBHS creayeT yCTaHaBMBaTh CTOMKN YCUTEHUS B OAWMH paa. MNpu BbicoTe
BblpaboTkn 6onee 3,5 M JonyckaeTcs KpenuTb MO ABYXYPOBHEBOM cxeMe 6e3 CTOeK ycuneHus C
obs3aTenbHbIM PACMNONOXKEHNEM AATYMKOB KOHTPONa AedOpMauMOHHOIO0 COCTOSIHMS MOpoA KpPOBM
(penepbl rMybUHHbIE C KOHTPOJIEM HE MeHee Tpex ypoBHen) vepe3 35 - 40 M.

VI. KPENNIEHME MOHTAXHOM KAMEPbI NYTEM CO3A4AHNA HECYLLEIO CJ101
AOCTATOYHOM MOLLHOCTHU

26. KpenneHue KpOBAU Kamepsbl OoCyLLecTBnseTcs aHKepamu aMnyJsibHOro,
aMnynbHO-HarHeTaTeNnbHOro WIW HarHeTaTeNbHOro MCMOJSIHEHMS B OAMH YpOBEHb B KOMbuHaumun C
HeobxoaMMbIMM noaxBaTaMu M 3aTsxkamm. O6nacTb NPpMMEHEHUs pacrnpoCTPaHSAETCs Ha MOHTaXHble



KaMepbl NopoAbl KpoBAM, KOTOpbIX OTHocATcA K I m II Tmnam no obpywaemMocTtn, npu ycnoBuu
3anoJIHEHUS WNYpPOB (CKBaXXWH) CKPeNsowWwmMM pacTBOPOM MO BCEN ANMHE.

27. nnHa aHKepoB B AaHHOM ciyyae onpegensercs no ¢opmyne:
la = Muc + s, (23)
rAe Mu.c - MOWHOCTb HecyLlero c/nos, M;
ls - BbICTYNawowas 4yacTb aHkepa, M.
28. MOLWHOCTb HecyLero cNos Mu.c pacCYNTbIBAETCS NO popmyne:

mHC:O,2By Ak ,( 4)
' R, 100k,

rne A - KO3(PDUNUMEHT KOHLEHTPauMM HaMNpsH>XeHUn B MacCMBE MpPU MNPOBEAEHUM MOHTAXKHOM
KaMmepsl, A= 2,5-2,7;

ky - KO3(pPMUMEHT yNpoOYHEHNS MOopoa 3a CYET aHKepoBaHus. Npn yCTaHOBKE aHKEPHOW Kpenwu

HOpMaJZibHO K HaM/1aCTtoBaHMIO NP MOJIHOM 3anoOJIHEHUU LWWNypa CKpenidarnwnM paCTBOpPOM ky = 1,5 -
2,0;

kn - KO3 DUUMEHT NPUIrPY3KN HUXKHEro cnos kpoenu, kn = 2,5 - 3,0.

29. YaenbHas Harpy3ka Ha aHKepHylo Kpenb, KH/M?, paccunTbiBaeTcsa no dopmyne:
Pa.K.y =mH.C7/k3’(25)
roe ks - koadbdunumeHT 3anaca, ks = 1,2 -1,7.

30. KonnyectBo aHKepoB B psay, Heobxoammoe Ans co3gaHmsa HecyLlero C/ios, pacCymMTbiBaeTCs
no opmyrne:

P BC
— a.Ky K’ 26
p=LnBC (o)

rae Ck - nNpuHATOE MO YCnoBMsAM obecrnedyeHms yCTOMYMBOCTM KPOBJSIM pacCTOsiHME Mexay psaamu
aHKepoB, M;
Na - Hecywas cnocobHOCTb aHkepa, KH.

31. Tpebyemoe paccTosHMe Mexay aHKepamum B psgax onpegensetca no dopmyne 6
NpUNoXKeHns.

Mpunoxenne N 5
K ®degepanbHbIM HOpPMaM M NpaBuaam
B 061acTu npoMmbllieHHON 6e30nacHOCTH



"MHCTPYKLUMS NO pacyeTy U NpUMEHEHMUI0
AHKEPHOW Kpenwu Ha yroJibHbIX waxrtax",
YTBEPXAEHHbIM NMpukasoMm OegepanbHON Cyx6bl
MO 3KONI0rMYECKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa30py

OoT 19 Hosbps 2020 r. N 448

PACYET AHKEPHOMW KPEMMW AEMOHTAXHbIX KAMEP
I. POPMUPOBAHMUE ﬂEMOHTA)KHOVI KAMEPbI N3 OMUCTHOIO 3ABOA
1. Cnocobbl COOPYXEHUSA AEMOHTAXHOW KaMepsbl:

¢dopMupoBaHmne KaMmepbl N3 04YNUCTHOro 3abos;

3abnaroBpeMeHHas MpoxoAKa KaMepbl U BBeAeHWE B HEe MEXaHM3UPOBAHHOro KOMMJeKca
(pacyeT napaMeTpoB aHKEpHON Kpenu npeaBapuUTeNbHO MNPONAEHHON [AEMOHTaXHOW KaMepbl
BbIMOJIHAETCA MO pe3ynbTaTaM MpOBEeAEHMS HAay4yHO-UCCeNoBaTeNbCKMX paboT C nocneayroLlum
KOHCY/IbTaLlMOHHO-METOANUYECKMM CONPOBOXAEHUEM NOKYMEHTALMN KpenseHns).

PacyeT napaMeTpoB aHKepOB MNEepBOr0 YpPoOBHSA Ha y4yacTke (HOpPMUPOBAHUSA AEMOHTAXHOM
KaMmepbl No4 MEXaHMU3MPOBAHHbLIN KOMMEKC BbIMNOJIHAETCS No MeToauke pasgena II n dopmynam 1 - 3
npunoxeHnsa N 4 K UHCTpykunn.

2. PacyeT napameTpoB aHKepoOB MepBOro ypoBHSA B AEMOHTAXHOW AOPOXKe BbIMOJHSAETCA Mo
Metoamke pasgena II n ¢dopmynam 1 - 7 npunoxeHns N 4 k IHCTpykumn. Harpyska Ha aHKepbl Npu
3TOM onpeaensercs BeCOM Mopos HenocpeaCcTBEHHOM KPOBAW C YYETOM MPUIrPy3KM OT Bblllenexalumx
nopoa. MNpu onpeaeneHnn paccTossHUA MexXAy psaaMum aHkepoB nepBoro ypoBHA Cww no dopmyne 4
npunoxeHma N 4 K WNHCTPYKUMW 3@ 3HAYEHME LMPUHbI AEMOHTAXXHOW AOPOXKKM By MpuHMMaeTcs
paccTosiHMe OT Kpas XeCTKOro nepekpbITUs cekunm Ao 6oka AEMOHTaXXHOM KaMepbl.

3. Harpyska Ha kpenb 060MX YpOBHElN onpeAensieTcs BecOM Mopog B Mpedenax cBoda
€CTeCTBEHHOro paBHOBecusi. PacueTHass LWWpUHA [AEMOHTAXXHOW [AOPOXKW, onpeaensieTcsas no
dopmyne:

Bp = By + Ry, (1)

roe RL - pagmyc 30HbI MpefenbHOro COCTOSAHUSA MOopoAd, NapaMeTpbl KOTOPOro npuBeneHbl B
Tabnnue N 1 npunoxeHus, M.

Tabnuua N 1

Pasmep 30HbI NpeAesibHOro COCToAHUA yrna B 6oky
AEMOHTA)>XHOM KaMepbl

Mnowaa | Fny6una Yron BHyTpeHHero Tpenuns yras, P rpaaycei
b pabor,
ceyeHus H, M 30 35 40
BblpaboT
Kun, S, M2 ConpoTuBneHue yrns cxatuto, Re, MlMa
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
12
200 3,0 2,7 2,4 2,9 2,6 2,4 2,8 2,5 2,4




300 3,0 3,0 2,8 3,0 2,9 2,7 3,0 2,8 2,6
400 ~
600 Ha Bcex no3uumax pasmep 30Hbl RL npuHuMaeTtca 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
2| 200 * RL= 3,0
600 !

4. BbicOoTa NopoA CBoAa eCTeCTBEHHOro paBHOBECUS Hag ropHoM BbipaboTKoM, onpeaensercsa no
dopmyne:

hee = kCBBp, (2)

roe kes - Ko03d@dUUMEHT cCBOAa eCTeCTBEHHOro paBHOBecusl, onpegensembin no Tabnuue N 1
npunoxeHnsa N 4 K UHCTpykunmn.

5. Oxupaemoe AaBfeHue Nnopoj CBoJAa eCTECTBEHHOr0 PaBHOBECWUSI HAa OAMH MOTrOHHbLIA MeTp
OEMOHTa)KHOW ZIOPOXKM CO CTOPOHbI KPOBAU Pcs, 3aKpenneHHoW aHKEPHOW Kpenblo, onpeaensercs no

dopmyne:

P :%(BHM VR, R v.(3)

rae | - o6beMHbIit BeC nopoa Kposnu, kKH/M3,
PucyHok (He npuBoguTcs)

Puc. 1. KpenneHne geMOHTaXHOW KaMepbl
npun ee GopMMPOBAHNM U3 OUYUCTHOrO 3abos: I - yyacTok
(dopMMpOBaHMA AEMOHTAXHOW KaMepbl No4 MeXaHU3NpOBaHHbIN
kKoMmniekc; II - yyacTtok TpaHCNOPTMPOBKM B AEMOHTAXHOWM
Kamepe; 1 - aHKepbl NepBOro ypoBHSA; 2 - KaHaTHble
aHKepbl; 3 - aHKepbl B rpyab 3abos

6. PacyeTHoe yaenbHOe AaBneHWe nopoj CBOAA eCTEeCTBEHHOrO paBHOBECUS Ha Kpenb Pe.y,
kKH/M?, onpeaenaetca no ¢popmyne:

CB.Y B
¢

7. AnvHa KaHaTHbIX aHKepoB (aHKepoB rNyboKoro 3anoxeHus) lk.a, yCTaHaBNMBaeMbIX B KPOBIIHO
OEMOHTaXHOM A0POXKK, onpegensetcs no dopmyne 16 npunoxenna N 4 kK UHCTpyKumu.

8. YaenbHoe BO3BEeAEHHOE COMPOTUBJ/IEHME KPEMNW MEpPBOro YpOBHA, npuxoadlleeca Ha 1 M?



KpPoOBAM Npuv (akTUYeCKOW LWMpUHE TOpHOM BbipaboTkn Bg, onpeaensiemon no dopmyne 1
NPUIOXEHUS, PaBHO:

N,
PBHy :M’(S)
h B(bCK.H

rae Np.w - KONIMYECTBO @HKEPOB B PAAY;
Na - Hecywas cnocobHOCTb aHKepa NepBOro ypoBHs, kH;

Ckn - paccTtosiHue Mexnay psAaMu aHKepoB MNEepBOro ypoBHA, onpeaensaeMoe rno rnyHkram 7
npunoxenun N 3 n N 4 K IHCTpyKUumn, M.

9. PacueTHOe yaefbHOE COMPOTUB/IEHME KaHaTHbIX aHKepoB (@HKEpOB rNy60oKOro 3asoXeHus)
P«.s.y, paccunTbiBaeTcs no dopmyne:

PK.B.y = PCB.y = kp.B.HPB.H.y, (6)

roe Kpewn - KO3I(@UUMEHT pasrpy3km KaHaTHbIX aHkepoB (aHKepoB TrAyboKoro 3asoxeHus),
onpepensemblii no popmyne 15 npunoxerHuns N 4 kK MHCTpyKuun.

10. Heobxoammas NAOTHOCTb YCTAHOBKM KaHATHbIX aHKepoB (aHKepoB rnyboKoro 3anoxeHus) -
Ms.x, onpenensieTcs no dopmyne:

P
M, == (7
B.K N ( )

K.a

KonnuyectBo KaHaTHbIX aHKepoB (aHKepOoB rnyboKoro 3asoXeHusa) B psay Np.s.x NPUHUMAETCS Mo
nyHKTY 18 npunoxeHus N 4 K IHCTpyKuun 1 npoBepsieTcsa no dopmyne:

Np.s.x = BcpnB.KCB.K. (8)

PaccTosiHne Mexay KaHaTHbIMW aHkepaMu (aHkepaMu rnyb6okoro 3anoxeHus) B pagax Cps.x,
paccuynTbiBaeTca no dopmyne:

_B,-2,0

p-B.K :
N -1

)

Bo3BegeHHoe COMpOTMB/IEHME KaHaTHbIX aHKepoB (aHKepoB ryboKoro 3anoXeHus) - Pssx,
onpegensetcs no gopmyne:

N,
— np.B.K K.a (10)

11. TlNpoBepka HaAEXHOCTM YCTAHOB/IEHHOM aHKEpHOM Kpenu B KPOBAE BbINOJHAETCS Mo
yCcnoBusaM nyHkKTa 24 npunoxeHusa N 4 K IHCTpyKLUHK.

CyMMapHOe BO3BeAeHHOe COMpOTUB/IEHME aHKepoB ri1yboKoro 3anoxeHus (KaHaTHbIX aHKepoB)
W A0NS COMPOTUBMEHNS aHKEPOB MEPBOro YPOBHS A0MXKHO 6bITb 60MblUe yAENbHOro AaBNEHMS NOpos
CBOJla eCTeCTBEHHOr0 paBHOBECUS:



Pe.s.x + Kp.e.wPs.ny > Pesy. (11)

YaenbHoe [fAaBfieHMe Mopof, CKPEernsieHHbIX aHKepaMu MepBOro YpPOBHSA, onpeaensieMoe Mo
dopmyne 22 npunoxenus N 4 K VNHCTpYKLUMUN, AONXKHO 6biTb MEHbLLE BO3BEAEHHOIO COMPOTUBIIEHUS
KaHaTHbIX aHKepOB:

Po.n < Pesk. (12)

12. MNpu COOpPYXeHUN AOEMOHTAXHOW KaMepbl KpenneHne ee 60Ka NpPOBOAUTCS TONbKO CO
CTOPOHbI YrofIbHOrO Maccmea, Npu NPoBEAEHUN NOCNEAHEr0 LKA AEMOHTAXHOW AOPOXKM CNeaoM 3a
KOMb6anHOM.

[nvHa aHKepoB, yCTaHaBNMBaeMbIX B 60Ky, onpeaenserca no dopmyne:
[ = 2 [ +1
; _ERL +1 + B,(13)

rae RL - paanyc 30Hbl NpeaenbHOro CoOCTossHUS NOpoA, NapaMeTpbl KOTOPOro npmeeaeHbl B Tabnmue N
1 npunoxeHunsa, Mm;

Is - BENMUMHA 3aKpenneHns aHkepa, NpuHUMaeTcs He MeHee 0,5 M;
ls - BbICTynatoLllas 4YacTb aHKepa, M.

PacctosHna Mexay psiaamMum aHKepoB, YCTaHaB/MBaeMbiX B 60Kax M KpoBfe, MpUHMMalTCS
paBHbIMW. AHKepbl yCTaHaBNMBAKTCA C NoAXBaTaMM M 3aTSXKOW. KonnmyecTtBOo aHKepoB B psay
NMPMHUMAETCHA B COOTBETCTBUM C NYHKTOM 12 npunoxeHusa N 4 K MHCTpyKLUHK.

Mpunoxenune N 6

Kk ®epepanbHbiM HOpPMaM 1 NpaBunam

B ob61acTtu npomblwieHHON 6e3onacHoOCTH
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
aHKEepHOWM Kpenu Ha yrosnbHbIX WwaxTax",
YTBEPXAEHHbIM NMpukasoMm OegepanbHON cyx6bl
Mo 3KONI0rMYECcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY HaAa30py

oT 19 Hoabps 2020 r. N 448

KPEMJIEHME
noAroToBUTEJIbHbIX BbIPABOTOK, MPOUAEHHbIX MO HMKXHEMY CJ1010
MOLLUHbIX MNJIACTOB

1. MNpw cnoeBol pa3paboTke MOLHbLIX NO/0OrMX MNJACTOB U nocnenoBaTesnibHoM oTpaboTke cnoes
B HMCXOASLEM MOpsSAKe Ha WaxTax MNPUMEHSIOTCA TPU OCHOBHbIE CXEMbl PacroflOXEeHUS CIOoEeBbIX
FOpPHbIX BbIPAabOTOK B TOMLWE MjacTa: Noa UenukKamu yris, rnoa BblipaboTaHHbIM MPOCTPAHCTBOM M
OAHa mnoa apyron. B Hambonee 6naronpusATHbIX YCIOBUSIX HAxOoASITCS FOpHble BblpaboTKM HUXKHEro
C/1051, pacnosioXXeHHble HeNnocpeaCTBEHHO NOA FOPHbIMK BbipaboTKaMu BEPXHEro Criosl.

2. HapexHoCTb nogaep>XaHus ropHbIX Bblpa60TOK B HWXHEM cCnoe 3aBUCUT OT MOLUHOCTU
MeXC/10eBOM erﬂbHOVI nayku, OoCTaBnsieMoi MexXay WTpEKaMnN BEPXHENro U HMXHEro cnosda, Npo4YHOCTH
N TPEWNHOBATOCTHU YyInd.



3. KpenneHue cnoeBbiX rOpHbIX BbIpaboTOK, MPOMAEHHbIX MO HUXHUM C/IOSIM MOLLUHbIX M/1acToB,
AHKEpHOWM Kpenbk BO3MOXHO, €C/IM pacyeTHasl MPOYHOCTb Ha CXaTue YrofibHOW Mayku B KpOBMe

BblpaboTkm Rc.y > 6,0 Mla n BbINONHSAETCA COOTHOLLUEHUE:

hy
—20,8,(1
2080

rae hy - MOWHOCTb YrofibHOM Nayvku, M;
B - wnpunHa ropHo BbipaboTku, M.

PACYET MAPAMETPOB AHKEPHOM KPEMNW B BbIPABOTKAX,
PACMOJIOXEHHbIX MO HMXHEMY CJ101O

4. ConpoTtmBneHune Pa n agnvHa aHkepHow kpenwu la Ans cxembl pacrnosioXeHUs CoeBbIX FOPHbIX
BblpabOTOK OAHa MNOA APYron onpeaensitotca no HoMorpamme, npeacrtaB/ieHHOM Ha pucyHke N 1
NPUIOXEHUS, C YYETOM MPOYHOCTU MEXC0EBOW YrofibHOM Madkyu Ha CXaTue U LWUPUHbI TOPHOM
BblpaboTku.

5. Heo6xoanMoe KonM4YecTBO aHKepOoB B psay, onpeaensietTca no dopmyne:

_ P,BC,
¢ N,

a

,(2)

n

raoe Ck - NpUHATOE pacCToOAHME MexAay psfaMu aHKepoB, M;
Na - Hecywas crnocobHoCTb aHkepa, KH.

6. PacctosiHMe Mexay aHkepamMu B psay Bblumcnsietca no dopmyne 6 npunoxenums N 4 K
UHCTpyKUnN.

7. OnpegeneHne napaMeTpoB aHKEPHOW Kpemnwu rOopHbIX BbipaboTOK, MNPOMAEHHbLIX MO MNO4YBe
MOLLHOIro mnnacta npu cucteMe pa3paboTkM C BbIMYCKOM MOAKPOBENbHOM TOJLWM, OCYLLECTBASETCS
@HaNOrM4yHoO NyHKTaM 4 - 6 NPUNOXKEHMS.

8. KpenneHne MOHTaXHOM KaMepbl aHKEPHOM Kpenbio MO HUXXHEMY CJIOK AOMYCKAETCS TOJbKO
Npy pacrnosioXXeHMN ee B MacCuMBE YIJ/isi OTHOCUTENIbHO MOHTaXHOM KaMepbl BEpXHero csos. B atom
cnydyae HeobxoAuMO onpeaenuTb 30HY MaKCMMyMa OMOPHOMO Imax.on A@BAEHUS OT KpaeBOW 4acTu
MaccMBa MOHTAXXHOW KaMepbl BEPXHEro CNoS M MOHTAXHYK KaMepy HWXHEro c/ios pacnonaraTb 3a
npeaenaMm 3TOW 30HbI, PUCYHOK 2 NPUNOXKeHUS. PasMepbl 30Hbl ONpeaenstoTca C YY4eTOM pefniakcaumm
Hanps>KeHUN M 3aBUCAT OT MPOYHOCTM YrAas, MOLHOCTU BbIHMMAEMOro BepXHero csiof U raybuHbl
paboT. MOHTaXKHYK KaMepy HMXHEero cnos HeobxoguMmo pacrnofnaratb Ha PacCToaHUU  2lmax.on,
onpeaenseMoM rno pUCyHKy 2 NMpunoXxeHus.

9. PacyeT napamMeTpOB aHKEPHOM Kpenu B MOHTAXXHOM KaMepe HMXHEero c/ios Heob6xoammo BecCTm
Mo ABYXYPOBHEBOW CXeMme.

10. PacueT napamMeTpoB aHKEPHOW Kpenu B MOHTaXHOM KaMmepe npun oTpaboTke MOLWHOro njacra
CUCTEMOM C BbIMYCKOM MOAKPOBENbHON TOAWM BECTM N0 ABYXYPOBHEBOW CXeMe, Npu 3TOM napameTpbl
aHKepOB MepBOro ypoBHSA ONpeAenstoT B COOTBETCTBUM C MyHKTaMU 4 - 6 NpUIOXKEHUs, napaMeTpbl
aHKepoB rNyboKOro 3asoXeHuss - B COOTBETCTBMM C npunoxeHmem N 4 K WHCTpyKUMM, ANMHA
KaHaTHbIX aHKepoB npuHmnMaeTcsa Ha 1,0 - 1,2 M 60nblie MOLWHOCTM YroJIbHOMN Maydku.

PucyHok (He npuBoanTcs)



Puc. 1. Homorpamma ans onpegeneHus napameTpoB aHKepHOM
Kpenu B rOpHbIX BblpaboTKax, MPONAEHHbIX MO HMXHEMY C/0I0:
Pa - conpoTuBneHne aHKepHoi Kpenu, kH/M?; Rc - pacyeTHoe
CONpoTMBAEHME KPOBAK cxaTuto, MlMa;

B - wnpunHa ropHoi BbipaboTkn, M

PucyHok (He npmBoAUTCS)

Puc. 2. Homorpamma gnsa onpegesnieHns 30Hbl MakCMMyMa OMoOpHOro
AABMeHNs OT KpaeBol YacTu MaccMBa KaMepbl BEPXHEro cnos

Mpunoxenne N 7

K denepanbHbiM HOpPMaM 1 NpaBunam

B 061acTtu npomblwieHHON 6e30nacHOCTH
"MHCTpYKLUMS NO pacyeTy N NpUMEHEHMUIO
aHKEepHOWM Kpenu Ha yronbHbIX WwaxTax",
YTBEPXAEHHbIM NMpuka3om OegepanbHON Cyx6bl
Mo 3KONI0OrMYECKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa3o0py

oT 19 Hoabpsa 2020 r. N 448

PACYET NAPAMETPOB AHKEPHOW KPEMW CMAPEHHbIX BbIPABOTOK

1. Pacyer napaMeTpoB aHKEpPHOM Kpernwu B FOpPHbIX BbipaboTKax, OXpaHseMbiX "XeCTKumn"
uenMKkaMm - UeiMKaMu Mexay ChapeHHbIMWM TFOpHbIMM  BblpaboTkamu, aedopMaumm KOTOPbIX
He3HaunTeNbHbl, U ropHble BbipaboTKN He OKasblBAlOT BAMSAHUS APYr Ha Apyra (Aanee - "xecrtkue"
Le/nKK), NpoOBOAUTCS B COOTBETCTBMU C npunoxeHnem N 2 K MHCTpyKUnUm.

2. [MMpun noaroToBKke BbIEMOYHbIX CTONI6OB CMAapeHHbIMW TOpPHbIMW  BbipaboTkaMu Bce
MHOroo6pa3sve crnocoboB M MNPUEMOB MX PACMOJIOXKEHUS, MPOBEAEHUS U KpenneHus BblpaboTok
CBOAWNTCS K TPEM OCHOBHbIM CXE€MaM MOArOTOBKWN BbIEMOYHbIX YYaCTKOB:

nepeas Cxema - NPOBEAEHUS OAMHOYHbBIX U CMNAPEHHbIX FOPHbIX BbIPAbOTOK MPU OKOHTYPUBAHUM
NOAroTaB/IMBAEMOr0 BbIEMOYHOIM0 y4yacTKa B 30He, rae O4YUCTHble paboTbl paHee He MpoBOAWMINCH
(pucyHOK 1 npunoxenus);

BTOpasi CXeMa - NpPoBeAEHUs CNapeHHbIX FOPHbIX BbIpaboTOK B 30HE (PUCYHOK 2 MPUIOXEHUS) U
BRepean 30Hbl BIINAHUS OUUCTHbIX paboT (PUCYHOK 3 MPUIIOXKEHUS);

TPEeTbS CxeMa - NpoBeAeHUS OAMHOYHOM TFOPHOWM BbIpaboTKM B 30HE OMOPHOro AaBJiIEHMUS,
BbI3BAHHOI0 OTPabOTKON CMEXHOM naBbl (PUCYHOK 4 MPUNOXeHUs).

3. XapakTepHol 0CO6eHHOCTbIO MepBOM CXeMbl (PUCYHOK 1 MpuioxeHus), SBNSIETCS TO, 4TO
rOpHble BbIpabOTKM NMPOBOASATCA BHE 30HbI BANSIHUSA OUMCTHbLIX paboT. BmecTe ¢ TeM, OAHOBPEMEHHOE
npoBeaeHne ropHbiX BbipaboTok A u b Npu onpeaeneHHOM pacCTOSAHMKM Mexay MX 3abosmMu nNpusenet
K HaNOXEHWI0 BO3HUKALWNX B NMEpMoa MX NPOBEeAEHMST 30H MOBbLIWEHHOrO FrOpPHOro AasfeHus. Ans
6esonacHocTn BegeHus paboTr HeobxoAMMO TMOCTOSSHHO obecnedynBaTb onepexeHue 3abosa A
OTHOCUTENbHO 326045 b He MeHee:

I, > 3B, +B, + 1), (1)



roe Bi, B2 - wWMpuHa ropHbiX BbipaboTok, M;
ly - WKnpuHa uenuka, M.
PucyHok (He npuBoanTcs)

Puc. 1. Cxema npoBeaeHNs CNapeHHbIX
BblpaboToOK MPU OKOHTYpPMBAHMN HOBOIrO BbIEMOYHOIO cTosba:
les - onepexeHune 3a6osa oTcTaloLWwen ropHon BblpaboTkm OT cboMKuM
CnapeHHbIX FOpPHbIX BblpaboTokK; |s - onepexeHne nepeaoBoro
326051 OTHOCMTENIBHO OTCTatoLero

4. AHanorM4yHoe TnoNOXeHMe 30H TMOBbIWEHHOr0 rOPHOro [AaBfieHMS BO3HWKAET Mpwu
OAHOBpeMeHHOM npoBeaeHun 3abos b n cborikn C. HanoxeHne 30H He npousongeT, ecnm cboriky C
NpOBOANTbL C OMpeAeneHHbIM OTCTaBaHMEM OT 3abos b. BennumHa onepexeHus lc pernameHTMpyeTtcs
CNnefyLWmM COOTHOLIEHNEM:

I, > 1,5B, + B, +1).(2)

Mpoxoaka c6oek OTHOCUTENBHO OCEN FOPHbIX BbIPpabOTOK OCYLLEeCTBASETCS Kak NnoA NpsiMbiM, Tak
M noa OocCcTpbiM yrnamu. lNpu npoxogke cCnapeHHbIX FOpPHbIX BbipaboTOK O4HMM KOMbBanHOM c6oliKkK
cneayet pacnosaraTtb nog ocTpbiM yranom 50 - 60°.

BTtopas cxema (pUCYHOK 2 MpPWUIOXEHUSI) OTNMYAETCS OT pPacCMOTPEHHOM (mepBoOiM) TeM, 4TO
CnapeHHble ropHble BbIpaboTKM MPOBOASTCS B 30HE B/INSHMUSA OYUCTHbLIX paboT.

PucyHok (He npmnBoauTCS)

Puc. 2. CxeMa npoBeaeHUs CNapeHHbIX FOPHbIX BbipaboTokK
B 30HE BJ/INSIHUSA OYUCTHbIX paboT Bnepean nasbl: lo.p - WMpPUHA
30Hbl BAINSHUSA OYUCTHbIX paboT; lc.n - onepexeHne 3a6os
npoxoamMMon c6oMKM OTHOCUTENBHO IMHUU NaBbl

B 3ToM cnydyae B KayecTBe KpuUTepUS MUHTEHCUBHOCTU TOPHOro JaBfieHUa UCNOSNb3yeTcs
pac4yeTHOE CMeLWeHNE KpoBJin C aHKepHOVI Kpenbko, onpeaendaeMoe U3 BbipaXXeHus:

Ua = 0,5kaUKp, (3)
roe ka - KO3¢)¢)VIL|,V|€HT, yL-IMTbIBal'OLLI,VIl‘/’I CTeneHb CBA3blBaHUA U YNPOYHEHUA nopod Npn pa3nyHbIX
KOHCTPYKUUAX U cnocobax 3aKpenieHud, I'IpVIHMMaeMbIVI PaBHbLIM 1 ana 3aMKOBbIX KITMHOPACNOPHbIX

M CTanenosIMMepHbIX aHKepoB Npu aAnnHe 3akpennenusa go 0,5 m; 0,85 - npu anuHe 3akpenneHnsa 1,0
M; 0,75 - Nnpu 3aKpenaeHnn no Bcen annHe wnypa (CKBaXXWHbI);

Ukp - CMEeLWeHNs nopoa Ha COMpPSXXEHUAX B 30HE BAMSHUS OUYUCTHbIX paboT, onpeaensembie No
dopmynam 4 - 6 NPUNOXKEHUS:

CMelleHMe nopoa KpOBAM B BEHTUISLUMOHHOW TOpHOM BbipaboTKe, OXpaHsAeMol LenuKamu
wupunHon (2,5 - 3,0)m v norawaemon 3a cneayowmm O4YNCTHbIM 3aboeM, onpegensieTca no gopmyne:

Ukp = Uo + (2U1k|< + 0,05mkt1)k|(pks; (4)

CMelleHne KpOB/M B KOHBEMNEPHOW FOPHOM BbipaboTKe, OXpaHSAEMOW LuennkaMu wupuHom (2,5 -
3,0)m un norawaeMol 3a 04NCTHbIM 3aboeM, onpeaenseTcs no gopmyne:

Ukp = Uo + 1,1U1k|<k|<pks; (5)



CMelleHne KpOBNM B KOHBEMEPHOW ropHoi BbipaboTke, oXpaHaeMon uesnkamm wupuHon (2,5 -
3,0)m 1 BpeEMEHHO COXpaHsieMON 3@ OYUCTHLIM 3ab0eM AJ1s1 TPaHCMOPTUPOBAHUS YIS, onpeaensercs
no opmyrne:

Ukp = Uo + 1,3U1k|<k|<pks. (6)

B npuBeaeHHbIX opMynax 4 - 6 NpUNoxeHnsa BennunHa Uo onpeaensieTcs us BblpaXKeHus:
U, =k kk kkU..(7)

PacwundpoBka wn onpegeneHve Bxoaswmx B dopMynbl 4 - 6 NpUIOXKEHMS MoKasaTenemn
npmeoanTcsa B nyHkTax 11 - 13 npunoxernma N 14 K IHCTpyKLUUHN.

5. CxeMa puCyHKa 3 MpuWUIoXeHWs OTpaxkaeT npoBeAeHMe ChapeHHbIX ropHbIX BblipaboTok
BMepean 30Hbl BAUAHUSA OUYUCTHbIX paboT. Cxema nNpuMeHsieTcsa, Korga 3aboi npoBOAMMON
noAroTOBUTENIbHOM FOPHOM BblpaboTKM 3HAYMTENBHO ONepeXaeT JIMHMIO 04YMCTHOro 3abos.

PucyHok (He npmBoAUTCS)

Puc. 3. Cxema npoBeAeHNs CrapeHHbIX FOpHbIX BbipaboTok
Brepean 30Hbl BAUAHUSA OYUCTHbIX PaboT. lo.p - LUMPUHA 30HbI
B/INSIHUSA OYUCTHbIX paboT

B aTOM cnydae 3a60oM NpoBOAMMbBIX FOPHbIX BbipaboToK B Nepmoa nx NpoxXoAKuM He NMOABEPXKEHbI
B/IMSIHMIO MOBbILWEHHOr0 FOPHOr0 AaBfeHusl, BbI3BAaHHOrO BeAEHWEM OYUCTHbIX paboT, No3aToOMy
BE/INYNHDBI OMepeXeHns nepenoBoro 3abos B oTHocuTenbHO oTcTarowero 3abos A u oTcrtatowero A
OTHOCUTENbHO cHoMkM C MPUHMMAIOTCS TaKUMU Xe, KaK U A8 NMepPBON CXEMbI.

BennunHbl cMeweHna KpoBAW B KOHBEWEPHOM FOpHOM BbipaboTke A B 30HE BAMSHUSA OYMCTHbIX
paboT, Heobxoanmbie gns pa3paboTkm LOKYMeHTauuu KpenseHUst Ha COMPSXXeHWUW flaBbl C FOPHOWM
BbIpaboTKOI, onpeaenstoTcs aHaNorM4yHO CXeMe 2 PUCYHKA 2 MPUIOXEHUS.

6. Ha pucyHke 4 npunoxeHus nokasaH cnocob npoBeAeHUs OAWMHOYHOM rOpHOWN BbipaboTKn B
30HE OCTaTOYHOro OMOPHOro AaBfieHUs, BbI3BAHHOro OTpaboTkoin cMexHol nasbl. CoceaHsss NnaBa
oTpaboTaHa. BblpaboTka A nMpoxoAUTCA KaK OAMHOYHAs Ha He3HauuTenbHOM YyJaneHunm oT
oTpaboTtaHHoro crtonba.

PucyHok (He npuBoaunTcs)

Puc. 4. Cxema npoBeaeHnUss 0AMHOYHOM FOPHOIM BblpaboTKy
B 30HE OCTAaTOYHOro ONMOPHOro AaBfieHns, BbI3BAaHHOIO oTpaboTkomn
CMEXHOW Nasbl

PaccmMaTpmBaeMbi clydal OTHOCUTCS K BapuaHTy OXpaHbl BEHTUISLMOHHOM rOpHOM BblpaboTku
uenukoMm yrnsa ly wmpuHOM He MeHee 15 M. PacuyeT napaMeTpoB Kpenu AN BblEMOYHbIX FOPHbIX
BblIpaboTOK Npon3BOAMTb B COOTBETCTBUM C pa3zaenom VI npunoxeHmsa N 1 kK HCTpyKuun.

KonnyectBo aHkepoB B 60Kax MpuHMMaTb B COOTBETCTBMM C MYHKTOM 12 npunoxenmss N 4 Kk
UHCTpYyKUnN.

AHKepbl B 60kax pacrnonaraTb Tak, 4Tobbl OHM nepecekanu Hambonee cnabble cnou yras u
nopoa C OTK/IOHEHMEM OT HansactoBaHusa Ha 15 - 30°. PacctosiHMe OT BepxHero psiia aHKepos A0
KpoBnu He 6onee 0,5 M.

7. NapameTpbl aHKEPHOM Kpenu B 6oKax COMpsi>KeHU onpeaensitoTcs No HoOMorpamme pucyHka 1
npunoxenns N 2 K UHCTpyKuun.



MpunoxxeHne N 8

Kk ®enepanbHbiM HOpPMaM 1 NpaBunam

B ob61acTtu npomblwieHHON 6e3o0nacHOCTH
"MHCTpYKUMS NO pacyeTy N NpUMEHEHUIO
AHKEPHOW Kpenwu Ha yroJibHbIX waxrtax",
YTBEPXAEHHbIM NMpukasoMm OegepanbHON cyx6bl
MO 3KONIOrM4YECcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa3o0py

oT 19 Hoabps 2020 r. N 448

PACHET
NAPAMETPOB AHKEPHOMW KPEMW FOPHbIX BbIPABOTOK HA MNACTAX,
CKJIOHHbIX K TOPHbIM YAAPAM U BHE3AIMNMHbIM BbIBPOCAM
yrnsa (noeoa) NTA3A

I. OBLUME NOJIOXEHMA

1. lMpuMeHeHNe aHKepHON Kpenu Ha njactax CKAOHHbIX K TFOpPHbIM yAapaM M BHe3amnHbIM
BblbpocaMm yrns (nopoabl) 1 rasa He yBeM4YMBaeT PUCKM yAApOONacHOCTM M BbIBpoCcoonacHOCTN Npwu
npoBeAeHUN U ganbHenwWen sKCnayaTaunm ropHbix BeipaboTok.

2. MNpwn npoBeaeHMN ropHbIX BbipaboToOK Mo NiacTaM, CKJAOHHBIM K FOPHbIM yAapaM M BHE3anHbIM
Bblbpocam yrng (nopof) v rasa, Heo6xoAMMO BbINOSHATL NMpoduNakTMYeckme MeponpusaTuUs C Lesbto
npuvBeAeHns Maccnea B 6e30MacHoOe COCTOsIHME.

3. BbinonHeHWe npodUNaKTUUYECKUX MEPOMNPUATUIA, OKas3blBaeT BJ/IUSHUE Ha YC/1I0BUSA
npoBeaeHnsi BblpaboToOK, M3MEHsIeT reoMexaHudeckme w aedopMauMOHHbIE COCTOSHUS TFOPHOro
MaccuBa, CHMXXAET NPOYHOCTb NMOPOA U YBENMUYMBAET X CMELLEHUS.

4. Mpn pacyeTe nNapaMeTpoOB aHKEPHOW Kpenwu ropHbiX BblpaboTOK, MPOBOAMMLIX MO MnJjacraM
CKJTIOHHbIM K FOpPHbIM yAapaM U BHe3amnHbIM BbibpocaM yrns (nopoabl) 1 rasa, HE06XoAMMO yunTbIBaTb
B/IMSSHME HA reoMexaHu4yeckoe COCTOsSIHME BMeLalWmnx nopoa cneaylwmx npodunakTuyeckmnx
MEpOnpuUATHIA:

pernoHanbHas npegBaputencHaa nogpabotka u (Mnm) HagpaboTka MaccumBa C NOCeayOLWUM
npoBeAeHNEM B HEM MOArOTOBUTENbHbBIX FOPHbIX BblpaboToK;

bypeHne pasrpy304HbiX CKBaXXWMH B OKpYXaloLWEM YrojlbHOM MacCMBe B MNepuos MpoBeAeHUs
ropHon BblpaboTKkK;

BbIMOJIHEHNE FM,CI,pOO6pa6OTKM YronbHOro Mmaccumea.

I1I. yCNnoBAaA BO3MOXXHOCTH HPVIMEHEHVIF!'AHKEPHOI‘/'I KPEMW B TOPHbIX
BbIPABOTKAX NPU NPEABAPUTE/NTIbHOUN NOAPABOTKE MACCUBA

5. NS BO3MOXHOCTM MPUMEHEHUSI aHKEPHOW Kpenu B ropHbiX BblpaboTkax, MpoOXoAMMbIX MO
paHee nogpaboTaHHbIM MaacTaM, He0bXo4MMO BbIMOSIHEHNE CNeAYOWMX YCI0BUNA:

onpegeneHne AOMNyCTUMOM KpaTHOCTU OTHOWweHus rmybuHbl pabot (H) K cpeaHeB3BeLIEHHOWN
pacyeTHOW NPOYHOCTU NOpPOA KpoBau nogpaboTaHHOro niacra Rn.

onpegeneHne BbICOTbl 30HbI NMopoAa WHTEHCUBHOWN TPEWMNHOBATOCTUN B I'IO,Cl,pa60TaHHOM MaccuBe



Ana NCKNK4YeHnd pa3MeleHuns FOpHOVI Bblpa6OTKVI B 3TOM 30He.

6. BO3MOXHOCTb MPUMEHEHUS aHKEPHOW Kpenu B TFOPHbIX BbipaboTkax, MNPOBOAMMBIX Ha
nogpaboTaHHbIX MJlactax, MO KPUTEPUKD COOTHOWweEHMS rNybuHbl paboT u CcpeaHeB3BELUEHHOWN
pacyeTHOW MNPOYHOCTM MOopoa KpoBAM noapaboTaHHOro nsacta AOMYCKAaeTCs, €C/M BbIMONHSAETCS
BblpaXxeHue:

H - 100
<250
raoe H - rnybuMHa pacrnosioXXeHusa ropHoi BbipaboTkn Ha noapaboTaHHOM niacTe, M;

Rn - cpeaHeB3BelleHHas pacyeTHas MPOYHOCTb nopoa (yrnsa) Kposnu nogpaboTtaHHOro nnacra,
onpepensemas no dopmyne:

ANs nopoabl:
R
R, = — (@
1,5-0,007
m
ansa yrns:
R
R = —Ch’ 3)
,5-0,01+*
m
30ecb Rc - conpoTuBneHme nopoa KpOBAWM TOPHOWM BbIpaboTKM Ha OAHOOCHOEe ©XKaTue,

paccunTbiBaeMoe no nyHKTy 5 npunoxeHusa N 1 K MHCTpyKUUHK;

hn - paccTtosiHue oT oTpaboTaHHOro nnacra B KpOB/AKO MO HOpManu A0 YPOBHS pacrnosioXeHus
ropHon BblpaboTku Ha nogpaboTaHHOM maacTe, M;

m - MOWHOCTb no,qpa6aTb|Ba|ou.lero nnacrta, M.

7. 0O6nacte nNpuMMEHEHMS aHKEpHOW Kpenu B TOpHbiX BbipaboTkax, MNpoOBOAMMbLIX Ha
noapaboTaHHbIX MnJacTax, onpeaensiercs COOTHOLEHWEM pacCTosHWUS OT OTpaboTaHHOro nnacrta B
KPOBJ/IIO MO HOpPManu A0 YPOBHS PacnosiOXeHWs FOpHOM BbipaboTkm Ha noapaboTaHHOM nnacrte u
BbICOTbl 30Hbl MHTEHCUBHOW TPELWMHOBATOCTU. [lONMyCKAeTCs MNpPUMMEHEHMEe aHKEepHOW Kpenu, ecim
BbINMOJIHAETCSA COOTHOLUEHMNE:

hp = kTphl, (4)
roe kmp - kKoadduumeHT TpewmHoobpasoBaHUS, KOTOPbIA U3MeHseTcs B npepenax 1,375 - 1,75 un
NpUHUMAETCA B 3aBUCUMOCTM OT UCXOAHOM MPOYHOCTM Nopoa noapaboTaHHOM TOAWM Ha COXaTue no

rpaduKy pucyHKa 1 nNpunoxeHus;

hi - MOWHOCTL 06pyLUIMBLUENCA TONLWM NOPOA, M, paBHas:



3pecb kp - KO3 DUUMEHT pa3pbixXsieHns Nopoa, onpeaesnsseMblil ONbITHbIM NYTEM UIN OPUEHTUPOBOYHO
npuHMMaeMmblii No Tabnmue N 1 npunoxeHus.

Mpu 3TOM NpoBeAEHMNE FOPHbIX BbIpaboTOK Ha ydyacTkax noapaboTKuM AOMYyCKaeTcs He paHee 6 -
12 MecsaueB €O AHS OKOHYaHWUS NoapaboTKM Noc/e aKTUBHOW CTaaMu CABUXEHUS NMOPOL KPOBIU.

8. PacueT napaMeTpoB aHKEpPHOW Kpenwu BeAeTCs B COOTBETCTBUM C MOJSIOXKEHUSIMU pa3nenos
AOaHHOM  WHCTpyKuMM [0 Hadana npoBeAeHMsl TOpHbIX BbipaboToOK, rMocre onpeaeneHus
KpuUTepuasnbHbIX MapamMeTpoB, MNOATBEPXAAIOLWMX BO3MOXHOCTb MPUMEHEHWUS AHKEPHOM Kpenu B
ropHbiX BblpaboTkax Ha nactax, CK/AOHHbIX K TFOpPHbIM yAapaM W BHe3anHbiM BbibpocaM yrns
(nopoabl) M ra3a W OCYLECTBNEHUS pPernoHanbHbIX MepPonpuATUA MO MNPUMBEAEHUIO MacCcuBa B
6esonacHoe cocTosHMe npegBapuTenbHoW noapaboTkon. [MpyM 3TOM 3@ WUCXOAHYK pPaCYETHYHO
NPOYHOCTb Nopoabl (yras) Ha noapaboTaHHOM yyacTKe NpUHMMAETCsa BenmunHa Rn, onpeaensemas no
dopmynam 2 1 3 NpUIoXKeHUs.

Tabnnua N 1
3HaueHunn kod3dduumeHTa paspbixJ1IeHUsa nopoa
BblHMMaeMas MOLHOCTb MpoyHOCTbL NOpoA KoadhdunumneHT paspbixneHuns
nogpabaTtbiBatowero njacra, | HemocpeacTBEHHOM KPOBN nopoga, kp
M nogpabaTtbiBatowero njiacra,
MMa
no 1,0 no 30 1,15-1,20
30-50 1,20 -1,25
1,0-2,0 no 30 1,25-1,30
30 -50 1,30 -1,35
2,0 - 3,0* no 30 1,30 -1,35
30-50 1,35-1,40

Mpn m > 3,0 npuHnmaetcs kp - 1,4.
PucyHok (He npmBOoAUTCS)

Puc. 1. UameHeHne KoadpdurumneHTa TpewmMHOBaTOCTN NMopoa
OT MX npeaena NpoYHOCTM Ha CXKaTue

III. PACYHET NAPAMETPOB AHKEPHOW KPEMW NPU MPUMEHEHUM
PA3IrPY304HbIX CKBAXXWH

9. Tlo TropHO-reosOrM4yecKor XxapakTepucTMke y4yacTka onpegenseMm Tun  KPOBAWM  NO
obpywaemocTtu 1 yctonumsocTtm no tabnmuam N 4 n N 5 npunoxenHmna N 1 k UHCTpykumu.

10. OnpegensieM pacyeTHOe COMpPOTMBAIEHME MOPOA KPOBAM Ha CxkaTume Rc Ha y4acTtkax 6es
pasrpysku no gopmyne 3 npunoxenmna N 1 kK MHCTpykumu.



11. B 3aBMCMMOCTM OT MPOYHOCTWU MOPOA KPOBJIM, MecTa pacrnosioXeHUs ropHoi BbipaboTkuy,
crnocoba oxpaHbl, pa3MepoB OXpPaHHbIX LEIMKOB, KOHCTPYKLUMN aHKEPHOI Kpenu, B COOTBETCTBUMU C
dopmynamn u rpadukammn, npuBeaeHHbIMMU B WHCTPyKUMM, oOMpeaensieM BeNIMUYMHY pacyeTHbIX
CMelleHNt KpoBnn Uk NpU OTCYTCTBUWN Pa3rpy304HbIX CKBaXXUH.

12. OnpepensdeM cpeaHeB3BELWEHHOE COMPOTUBAIEHNE YIS B MacCMBe, pasrpy>XeHHOoro
CKBaxuHamu no dopmyne:

_ (howRep T LR,
R, = z 4 > (6)

CB

rae Recy - MPOYHOCTb Ha cXaTue yrnsa B Maccuse, MMa;

Rcp - conpoTuMBneHME Ha o©XaTue Yrnsgd B 30HE BJIMAHUA pasrpy30o4dyHbIX CKBaXwuH, Mlla,
onpepenaertcs no gopmyne:

mR

R =—22" (7
o= @

34€Cb M - MOLLHOCTb YrOJIbHOrO niacTa, M;
D - AnamMeTp CKBaXMUHbI, M;
hm - MOWHOCTb NNacTa ¢ y4eToM NpobypeHHOM CKBaXWHbI, M, paBHas:
hm = m- D, (8)
Lv - obwaa annHa yyactka maccmsa yrisl, pa3bypeHHOro pasrpy3oyHbiMmM CKBaXXMHAMU;
Im.ocn - ANIMHA y4acTKa MaccmBa, 0CnabneHHOro CKBaXxmuHamum, M, paBHas:
Iw.ocn = N1 - 3D, (9)
34€eCb N1 - YNCS10 NPOBYpPEHHbBIX CKBAXWH;
v - ANMHA yyacTKa MacCuBa, He HapyLEeHHOro CKBaXXWHaMu, M, paBHas:
lv = L = lw.ocn. (10)

13. OnpepensieM KO3(PHOUUNEHT BANSHUSA Pa3rpy304HbIX CKBAXXWH Ha CMELLUEHWE KPOBJIN FOPHOM
BblpaboTKM, 3aKpensieHHON aHKepPHOWN Kpenbto:

PR (11)
cp 'YH >

rae | - o6beMHbIii BeC yrnsa, noactaBnseMblit 3aecb B MH/M3;
H - rnybnHa pacnonoxeHust ropHoi BbIpaboTku, M;

Rece - CpelHeB3BelLleHHast TMpOYHOCTb YrAs B MaccuBe, pas3bypeHHOM CKBaXXWHaMu,
onpeaensieMas no dopmysie 7 NpuUIoXeHus.



14. OnpegensieM BeNMUYMHY CMELLEHUS KPOBAN TFOPHOW BbIpAabOTKM C YYETOM BJUSHUS
Pasrpy304HbIX CKBaXWH:

UP — UK]
Ok

cp

, (12)

roe Uk - cMelleHue KpoBam 6e3 BAnsHuS pPa3rpy3oyHbIX CKBaAXWH,;

Kep - KOI(PPMUMEHT BAUAHUSA pPasrpy30YHbIX CKBaXXMH Ha BEJIMYMHY CMELLEHUS KpOBIM,
onpeaeneHHbii no dopmyne 12 NpUIoKeEHUS.

p o
15. Mo BenuMunHe cCMeleHNs KpoBun UK B COOTBETCTBMM C pasaenamum gaHHon WHCTpyKuuwn,
onpepenseMm Heob6xoanMMoe COMpPOTUBIIEHNE aHKEPHOW Kpenu Pa U ANnHYy aHKepoB la.

16. B cootBeTCTBMM C pa3penamn UHCTpyKUMM B 3aBMCUMMOCTM BbICOTbl h 1 pacyeTHOM LWMPUHBI
ropHon BblpaboTkn B npMHMMaemM HeobxoaMMOe KONMYECTBO aHKepOB B psigax KPOBAM Nk U BOKOB ne.

17. Tpebyemoe paccTosiHMe Mexay psAaMu aHKepoB B KpoBjie M H6okax ropHOW BblpaboTku
onpeaensetcs no popmynam:

n N
C = x ax . 13
ns N, s

C. =555 (14
" P (14)

rae Nax, Na6 - HecyLwwas cnocobHOCTb aHKEPHOM Kpenu B KpoBfe n 6okax ropHon BbipaboTku, kH;

Pa.x, Pa.s - HEO6X0AMMOE CONPOTUB/IEHME aHKEPHOM Kpenu B KpoBfe n 6okax ropHoi BblpaboTku,
KH/M2;

Nk, N6 - KONIMUYECTBO aHKEPOB B psiAax KPoBAN U 6OKOB, LUT.

IV. PACYET NAPAMETPOB AHKEPHOM KPEMNM
C NPUMEHEHMEM TMAPOOBPABOTKMU

18. OnpepgensieTca TMN KpoBAM MO 06pyLLIaeMOCTU U YCTOMUYMBOCTU, PAaCUYETHOE COMNPOTUBNEHME
nopoa KpoBau cxaTuio Rc, MlMa, M BenMUMHaA pacyeTHbIX CMELEHWUA KpPOBAM B COOTBETCTBUM C
npunoxennsmm N 1, 3, 7, 8, 14, 16, 17 Kk UHCTpyKUUW.

19. OnpenensieTcsa BAaXXHOCTb FOPHOW MOpPoOAbl B eCTECTBEHHOM coCTOsiHUM W, %, 1 Npu NOJIHOM
BfaroHacbiweHnm Wn, %.

20. Mo pe3ynbTataM nabopaTopHbIX UCMbITAHMI onpeaenseM MPOYHOCTb Ha CXKaTue YrosibHOro
MacCMBa B eCTeCTBEHHOM cocTosHun Re, Mla, B cyxoMm coctogaHuu RS, Mlla, u npu nosHoM
BflaroHacsiwenmm R, MMa.

21. OnpegensieTcs NPOYHOCTb YroO/JbHOrO MacCuMBa Ha cCXkaTtue nocne rnagpoobpaboTtkm, no
dopmyne:



RC

R, = — , (15)
N T L

R W

I

rae R - NpOYHOCTb Ha CXXaTue FOpHOM NOpoAbl B CYXOM COCTOsiHUM, MMa;
R - NPOYHOCTb Ha CXaTue ropHOM NopoAbl NpWU MOSIHOM BrlaroHacoblweHum, MMa;
W - BNa)XHOCTb ropHon nopogabl, %;
Whn - BNa>HOCTb nopoAbl Npu MosIHOM BilaroHacobliweHun, %.

22. OnpepenseMm koapduumeHT BANAHUA TruapoobpaboTkM Ha CMeweHue KpOBAM FOpPHOMN
BblpaboTKM, 3aKpen/IeHHON aHKEPHOW Kpenblo:

k =1- M (16)
vH

23. BenuuyvHa CMeLleHUNn KpoBAM TrOpHON BbipaboTku nocne ruapoobpaboTkm yronbHoro
MaccuBa onpeaenseTtcsa no gopmyne:

U
<, (17
L 4D

T

U =

roe Uk - BEIMUMHA CMELLIEHUS KPOBK, onpeaensemMas 6e3 yyeTta ruapoobpaboTku, MM.

24. ConpoTuBfieHWe aHKepHoin kpenu Pa, kH/M2, n anuHa aHkepoB la, M, onpeaensercs no
BenmuunHe U, MM, B cooTBeTCTBUM C npunoxeHnem N 1 K MHCTpykumn. Konmyectso aHKepoB B psaax
Nno KpOBAE Nk, WT., ONpeaenstoT B COOTBETCTBUM C MYHKTOM 16 NpuUAoOXKeEHUS.

25. PacctosHue mexay psgamu aHkepoB B Kposne Ck, M, n 6okax ropHoin Bbipabotku Cs, M,
onpegensetcsa no dopmynam 14 - 15 npunoxeHus.

MpunoxeHne N 9

Kk ®enepanbHbIM HOpPMaM U NpaBuaam

B 061acTu npoMmbllieHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy N NpUMEHEHUIO
AHKEPHOW Kpenwu Ha yrosibHbIX waxTtax",
YTBEPXAEHHbIM NpMKa3oM denepanbHOM Cnyxbbl
Mo 3KOMOrM4YeCKoOMY, TEXHOIOTMYECKOMY

N aTOMHOMY Haa30py

OT 19 Hosbpsa 2020 r. N 448

PACHET
NAPAMETPOB KPEMW NOPHbIX BbIPABOTOK, MPOVMAEHHbIX B CJZIABbIX
N OBBOAHEHHbLIX MOPOAAX

I. CNABbIE U TPELLUMHOBATDBIE MOPOAbI



1. B cnabbix, TpewuHoBaTbiIX W TOHKOC/OUCTbIX MOpoAax C pacyeTHOM MNPOYHOCTbIO MNOpoA
KpoBnn MeHee 25 MlMa wn yrnga - meHee 10 MMa, nopoa B 60kax - meHee 20 MMa u yrns meHee - 6
MlMa aHKepHasa Kpernb B COYETaHUW C MeTalIMYEeCKUMU noaxBaTaMm W pelleTyaTbiMKU 3aTaXKaMu
NpUMEHSAETCS NMpu YCAOBUWU YNPOYHEHUS MOPOA M YIS HarHETaHWEM B HUX BSXYLUMX PaCTBOPOB C
JOBefeHMEM pacyeTHOro ConpoTmBieHNs Re A0 BbllleHa3BaHHbIX BEUYMH.

2. TexHonorns BeaeHus paboT Mo YNPOYHEHUIO TPELLMHOBATbIX MOPO/, OKPYXAKLNX FOpHble
BblpaboTkK, BbIGOP W pacyeT MnapaMeTpoB YMPOYHEHUS, BbINOJHSAOTCS MO COOTBETCTBEHHbIM
HOPMaTUBHbIM JOKYMEHTaM U APYrMM METOANYECKMM Nocobusam.

3. B cnabbix, TpewmnHoOBaTbIX U TOHKOC/IOUCTbIX MOpPOAAX, B TOM 4WUC/e U B YMNPOYHEHHbIX
BSIXKYLLUMMW COCTaBaMM, aHKEPbl 3aKPENaST Mo BCEN A/IMHE CKBaXXWHbI (LWnypa).

II. OBBOAHEHHbIE NMOPOAbI

4. B ropHbix BblpaboTkax Cc 06BOAHEHHbIMM MOPOAAMW MNPOUCXOAMT UX pa3ynpoyvyHeHue, u,
NO3TOMY pacyeTHOEe COMpPOTMBAEHUE MNOPOA CXKaTUD LOMKHO KOPPEeKTUpOoBaTbCA MU3-3a WX
yBnaxHeHus. MNMpn 3TOM BENNUUHY Rc KOHTAKTUPYIOLIMX C BOAOW NOpoa HEOBXOANMMO YMEHbLWNTb: ANS
necyaHmnkoB Ha 20%, ansa anesponutoB Ha 40% wn ana aprunnmtoB Ha 50%.

Mpyn HaNMUYMN KOHKPETHbIX AaHHbIX O COMNPOTUBIIEHUM MOPOA CXKATUIO 3HadeHune KoadbduumneHTa
Ken, CHMXAlOWEro pacyeTHY MNPOYHOCTb nMopoAd, nNpuHuMaeTcsa no Ttabnvue N 3 npunoxenms N 1 K
UHCTpyKUNN.

3aKpensieHMe aHKepHbIX CTepXHel B TrOopHbiX BblpaboTkax C 06BOAHEHHLIMM MOpPOAAMM
OCYLLECTB/IATb aMMy/laMu C MUHEPasIbHOW KOMMO3ULINEN.

5. MNpu Heo6X0AMMOCTU OCYLLECTBAAETCS TMAPOU30JISUNS MPUKOHTYPHbIX MOpPo4 C CO34aHMEM
3alUMTHOrO BOAOHEMPOHMLAEMOrO C/I0SI BOKPYr TFOpHOM BbIpaboTkU. [na 3TOro npuMeHsieTcs
OBYXKOMMOHEHTHasa NofiMypeTaHoBas cMona.

6. Nocne o6paboTkM MaccmBa onpenensieTcs U3MeHEeHMe NPOYHOCTM NMOPOo4 3a CUYET BO34AENCTBUSA
CMON. PacyeT oXuaaembiX CMEWEeHUN KpOoBAM M HeobXoaMMbiX MapaMeTpoB Kpenwu BbINOAHSETCS Mo
npunoxenmam N 3, 7, 8, 14, 16, 17 K IHCTpyKUUMN.

MpunoxeHue N 10

K ®eaepasnbHbiM HOpMaM 1 Npasunam

B 06/1acTu NpoMmbllIeHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
AHKEPHOW Kpenwu Ha yroJibHbIX waxTtax",
YyTBEPXAEHHbIM NpMKa3oM denepanbHON Cnyxbbl
MO 3KON0rM4YEeCcKOMYy, TEXHONOMMYECKOMY

N aTOMHOMY Haa30py

OoT 19 Hosbps 2020 r. N 448

KOMBUHNUPOBAHHbDIE KPEMU

I. OBJIACTb MPUMEHEHUSI KOMBMHUPOBAHHbIX KPEMEN
N NX KOHCTPYKTUBHbIE COCTABJIAIOLLUE

1. KombuHumpoBaHHasa Kpenb (aHKEpHas Kpenb B COYETaHUW C APYrMMU TUMNAMKU Orpaxkaatowen
WIn noanepXuBatoLWen Kpenu) NpUMeHSIeTCS B TOpPHbIX BbipaboTKax, PacrnosIOXEHHbIX B 30HaXx



reonormyecknx HapyLeHuUin, BbIBETPEHHbIX N 06BOAHEHHbIX MOPOA, NMPU HaMYMN TOHKUX MPOCONKOB
Yrns, KanbuuTa WK YIIMCTbIX apruisiuToB B npeaenax riybuHbl 3a4e/lKM aHKepoB, B KamnuTasbHbIX
FOPHbIX BblpaboTKax MOBbILEHHON OTBETCTBEHHOCTU C ANUTENbHbIM CPOKOM 3KChjyaTauun u B
NOAroTOBUTENbHbIX FOPHbIX BbipaboTKax Npu MHTEHCMBHOM FOPHOM AAB/IEHWUU.

2. KoMBUHMpOBaHHas Kpernb MpUMEHSIETCA B CeAYyLWNX COYETAHMAX:

aHKepHas 1 HabpbI3r-6eToHHas Kpenb;

aHKepHas C MeTa/UyIMYeCcKMMm nogxeatamu, C wWanbamMm uam OnNnOpPHbIMU NANTAMU, C 3aTSXKKOM B
BUAE CBApPHOM MEeTa/NINYEeCKON pelleTkn n Habpbi3r-6eToHHas Kpenb;

aHKepHaAa U noanopHasa Kpenb.

3. BapuaHTbl M napaMeTpbl KOMGMHMPOBAHHOW Kpenu MPUHUMAKTCA WM PacCUUTbIBAOTCS B
3aBUCMMOCTU OT COCTOSIHUSI YCTOMYMBOCTM MOPOA B rOpPHbIX BbipaboTkax Tabnuua N 1 npunoxeHus.

Tabnuua N 1

KaTeropum ycTOMUMBOCTU Nopoa

KaTeropus yCcTtoiumMBoCcTu OueHka cocTosiHUS CMeweHns KpoBAM ropHOM
nopoa YCTOMYMBOCTM MOPOA BblpaboTku U, MM
I yCTONn4YmMBbIE o 50
II CpeAHeyCcTon4YmMBbIe 50 - 200
III HeyCTolh4YunBbIE 200 - 500
v OYeHb HeyCTon4YMnBbIE 6onee 500

MNpy He TpewmHOBaTbIX MNopogax I KaTeropmm yCTOMYMBOCTM, KOrAa CMELLEeHUS KPOBAM He
npesbiwaT 50 MM, ropHas BbipaboTKa KpPenuTcs O4HOM aHKEPHOW Kpenbio C OMOPHBLIMU MAUTAMU M
peleTyaTon 3aTaXKKon, IMb6O TONbKO NOAMNOPHOM MAM HAbpbI3r-6€TOHHOW Kpenblo, TONWMHA KOTOPOW
npuHuMmaeTtca 40 - 50 mmM.

B ropHbix BblpaboTkax C TpewumHOBaTbIMM MNOpPOAAMW KPOBAW, OTHECEeHHbIMW K I kaTeropum
YCTOMYMBOCTK, HeobXxoAMMO yCTaHaBAMBaTb aHKEPHYl Kpenb C  OMOPHbIMW  MAUTaMU U
MeTa/I/INYEeCKON CEeTKOM B KOMBMHauMmM C noanopHoM wanm Habpbi3r-6eToHHOW Kpenbk, TOJLWKMHA
KoTopon npuHumaetcsa 40 - 50 MM,

B ropHbix BblpaboTkax c nopogamu II kKaTteropum yCTOMYMBOCTM, KOraa CMeLLEeHUS KpOBAMU
pocturator 100 - 200 MM, NpuMeHATb KOMOGUMHMPOBAHHYKO Kpenb, COCTOSWYH M3 aHKepoB C
MeTaN/IM4yeCcKMMN NoaxsaTaMm, pelleTyaToN 3aTsSHXKKM U noanopHOW Mnu Habpbi3ar-6eToHHOM Kpenblto,
TOJWKMHA KOoTopor npnHuMaetcsa 80 - 100 MM.

4. KoMmbumHMpoBaHHasa Kpenb BO3BOAUTCA B chneaytowem nopsake. CHavana ycraHaBnuBawT
aHKepHylo Kpenb, 3aTeM NoAMNOpHYK wnan Habpbi3r-6eToHHyto. B nopogax III m IV kaTteropuu
YCTOMUMBOCTM CHayana ycTaHaBAMBAKOT NMOAMOPHYIO Kpernb WKW, B Ka4eCcTBe BPEMEHHOM, HaHOCAT Ha
KOHTYp KpOBAM 1 60KOB ropHow BbipaboTku criort Habpbi3r-6eToHa, NOBEpPX KOTOPOro yctaHaBAMBatoT
aHKepbl C METaJIMYECKON CETKOW WM CBAPHOW peLlleTKOoM, U HaHOCSAT BTOPOW CJION.

II. PACYHET NAPAMETPOB KOMEVIHVIPOBA'HHOI‘/'I KPEIMN,
COCTOSILLEN U3 AHKEPOB U HABPbI3Ir-6ETOHHOM KPEMNW, MNP TOPHOM
AABJIEHUN CPEOQHEN UHTEHCUBHOCTM



5. Oxungaemble CMelleHUs1 KPOBM B FOPHOW BblpaboTke, 3aKpenjeHHOM aHKEepPHOW Kpenbko B
KoMbuHaumn ¢ Habpbi3r-6eToHHOM, onpepenatTcs No dopmyne:

Ua.H - prkES? (1)

rae Uaw - CMeleHns KpOBAM FOpHON BbipabOTKM, 3aKpensieHHON aHKepHOM Kpenbk B COYETaHum C
Habpbi3r-6eToHHON, MM;

Uwp - CMeweHns 3aaHKepoBaHHOW KPOBAW FOPHOM BblpaboTKM, pacrnofioXXeHHON B 0OCaAOYHbIX

nopoAax BHE 30Hbl BAMSHUSA OYUCTHbIX paboT, MM. OnpegenstoTcsa no gopmyne (7) B npunoxeHnn N
17 Kk UHCTpYKUUK;

k5 - KO3PUUMEHT BAUSAHMA HabpbI3r-6€TOHHOM Kpenu Ha CHMXEHME CMELeHW nopon B
ropHomn BblpaboTke, Tabnmua N 2 npunoxeHus.

Taébnuua N 2

3HauyeHusn ko3chpuumneHTa ka

TonuwmHa Habpbi3r-6eToHHON Kpenu 5, MM 25 50 75 100 125

Kosdduument Kg 0,70 | 0,65 | 0,60 | 0,55 | 0,50

6. HeobxoamMMmoe COMPOTUBNIEHME aHKEPHON Kpenu Pa, kH/M?, u anuvHa aHkepoB la, M, Ans
obecneyeHns nogaep>kaHusi TOPHOM BbIpaboTKNM COBMECTHO aHKEpPHOM M Habpbi3r-6eTOHHOM Kpenbto
onpeaensatTcs Mo 3HAYEeHUID OXWAAeMbIX CMeleHUr KpoBan Uaw U WUMPUHE TOPHOWM BbipaboTKM B
npoxoake B 0o 6 M, pucyHok 1, npunoxenne N 1 k MHcTpykunun. Mpu wnpmnHe BbipaboTkn 6onee 6 M
pacyeT NpoBOAUTCS B COOTBETCTBUM C NpunoxeHmnsamu N 3, 4 K IHCTpyKuUuUHK.

TonwmnHa Habpbi3r-6eToHa NpUHUMAETCS C YYETOM Kjilacca YCTOMYMBOCTU MOPOA M MONOXKEHUN
NYHKTa 3 NPpUIOXEHUS TaK, YTo6bl CMeLLeHNs KPOB/N YBA3bIBANIMCb C MapaMeTpamMn aHKepHOW Kpenw,
onpegenseMbiMM Mo pucyHky 1 npunoxeHnsa N 1 K VHCTpyKUMW, U HE NpPEBbICUAN [OMYCTUMbIX
BeNMYMH aAna obecnevyeHms aKcnayaTauMOHHOIO COCTOSHUSI TOPHOM BblpaboTKw.

Mo nonyyeHHOMY 3HAYeHW0 HEOB6XOAMMOro COMPOTUBMEHMS aHKEpHOW Kpenwu, Pa, kKH/M2?, u
pacuYeTHON Hecyllen cnocobHOCTU NPUHATOro oaAHOro aHkepa Na, kKH, B cOOTBETCTBMK C NIHCTpYKLMEN
onpeaenseTcs KoAM4YecTBO aHKepoB B psaaax nk, Tpebyemoe pacctosHue mexay aHkepamu B paay Cp,
M, U pacCTosiHMe Mexay psaamu aHkepoB Ck, M. BbinonHseTcs npoBepka pacCTOSTHUIA Mexay psaaMu
aHKepOB Mo yCc/ioBUIo ob6ecrneyeHns Heo6xoaMMOoN NIOTHOCTU UX YCTaHOBKM 1, aHK/M?2,

PacueT mnapaMeTpoB aHKepHOM Kpenu B 6okax TropHon BblpaboTkM BbIMNONHAETCS MO
npunoxeHnto N 2 K UHCTpyKLUMU.

III. PACHET NAPAMETPOB KOE'IBVIHVIPOBAHHS)VI KPEMW, COCTOSILLEN
N3 AHKEPHOU N NOoANOPHOU KPENU

7. Mpu MCNoONb30BaHMM aHKEPHOW Kpenu B KOMOGMHaUMWM C MNOAMOPHbIMKM KpensMU Hecylas
CcnocobHoCTb KOMOMHWMPOBAHHOM CUCTEMbl OMpeaensieTcs KakK CyMMa Hecywux crnocobHocTen,
BXOAALWNX B KOMOMHALUNIO aHKEPHOM M NOANOPHOM Kpenu:

Pk.xp = Pa + Pr.p, (2)

rae Pxxp - HECYLLAsi CNOCOBHOCTb KOMBUHMPOBAHHOW kpenu, kKH/M?;



Pa - Hecylasa cnoco6HOCTb aHKepPHOM Kpenu, KH/M?;
Pn.xp - HECyLaa cnoco6HOCTb NOAMOPHOI Kpenu, kH/M2,

8. BennunHa cmelweHnin Kposau B rOpHOM BbipaboTke KOMNEHCUPYETCS aHKEPHOM M NoANOpPHOM
Kpensmu. BennumHa cMeweHnin, NpMxoasiwmnxcsa Ha aHkepHyto kpenb Ua, AosmkHa 6biTb He 6onee 300
MM. BennumHa cMmelwenmnin Unx KOMNEHCMpYyeTCcs NOANOPHOM Kpenbio 1 onpeaenserca no dopmyne:

Unx = U - Ua. (3)

Obwme cmeweHma nopog U 4Ana ropu3oHTasbHbIX W HaKMOHHbLIX TOPHbIX BblpaboToK,
pPacCnosIOXEHHbIX BHE 30Hbl BAWAHUA O4YUCTHbIX paboT, onpegensatoTcs NO npuaoxeHmio N 17 K
UHCTpyKUnN.

9. MNpuHMMaa AOMYyCTUMYIO BeNUYNHY cMeweHun Ua, NpMXoasilnMxcsl Ha aHKepHylo Kpenb (OHa
cocrtasnsiet 30 - 40% ot 0bwmx cmewennin U, Ho He 6onee 300 mMM), Pa n la onpenenseMm no pucyHky
1 npunoxenHns N 1 k WHcTpykumu. danee no dopmyne 3 NPUIOXKEHUS OMpeaensieM BeNYnHY
cmeweHnin Unk, NPUXOASWLNXCA Ha NOAMOPHYIO Kpenb, U BCE pPaCyeTbl ee napaMeTpoB BbINOSHAOTCA
rno npunoxenunio N 17 K IHCTpyKuun.

BbibMpaeM noaxoAswmMii  AnNs  pacCMaTpMBaEeMbIX YCMNOBUIKA TUM  KPENW, pacCUYMTbIBAeM
Heo6X0AMMYIO MMOTHOCTb YCTAHOBKW M MNPOBEPSIEM COOTBETCTBME KOHCTPYKTUBHOM MNOAATIMBOCTU
NOAMNOPHOW KPenu 0XWAAEMbIM CMELLEHUSM MOPOA.

[nsa obecrneyeHnss COBMECTHOMN paboTbl aHKEpPHas Kpenb CKPENJISETCA C NOAMNOPHOM Kpenblo. 3TO
BbIMNO/IHAETCS YCTAHOBKOW AOMOJIHUTENbHbIX NPOAO/bHbIX METanIMYecknx noaxBaToB, COEANHEHHbIX
CO CTEPXHSAMW aHKEPOB W MOAMNOPHOI Kpenblo.

Mpunoxenune N 11

Kk depepasnbHbiM HOpPMaM 1 NpaBunam

B ob61acTtu npomblwieHHON 6e30nacHOCTH
"MHCTpYKUMS NO pacyeTy N NpUMEHEHUIO
aHKEepHOWN Kpenu Ha yronbHbIX WaxTax",
YTBEPXAEHHbIM NMpuka3oMm OegepanbHON Cyx6bl
Mo 3KONI0rMYECKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa3o0py

oT 19 Hoabps 2020 r. N 448

PACHET
NAPAMETPOB AHKEPHOMW KPEMW NOArOTOBUTE/IbHbIX FOPHbIX .
BbIPABOTOK, HAXOAALWNXCA B S30OHAX MNOBbLILUEHHbIX MPOABJIEHUA
ropHOro AABJIEHUA

1. 3onbl MMIA4 obpasytoTca B 06/1aCTM KOHLEHTpaUWM HampshXXeHui B Maccmee nopog oT
LLe/IMKOB M KpaeBblX YacTen, OCTaB/IeHHbIX Npy pa3paboTKe CMEeXHbIX Y4aCTKOB MM NNacToB.

[MocTpoeHne napaMeTpoB 3TUX 30H OT/IMYaeTcsa oT 30H MIrAd.

B otnnume ot 30H M4, 30HbI MM He onacHbl N0 rOpHbIM yaapam, BbibpocaM yrns (nopoabl) w
rasa.

2. OcHOBHbIMW napameTpamu 30Hbl MMM sSBAAOTCA: AaNbHOCTb BAMSHUS MO HOPManawn oOT
oTpabaTbiBaeMoro nnacra B Kposato hsn 1 nouBy hsx, COOTBETCTBEHHO Npu noapaboTke n HagpaboTke



(pycyHoK 1 npunoxeHusl), NpPOTSXXEHHOCTb 30H BAIMSHMS KPOMKW nlacTa B HanpaBfeHUMM
BbIpaboTaHHOro npocTpaHcTBa In M |4, NPOTAXKEHHOCTb BAMSHUA KPOMKM MjacTa B HamnpasfieHun
MaccuBa yrns Inm 1 lum.

3. [danbHOCTb BAUSHUA KPOMKWM nnacta (KpaeBoM 4acTy WM uUenukKa) onpeaenserca no
dopmynam:

B KpOB/E: hy =141, +28) - (1-0,4n); (1)

B nouse: by = (1,410CT +28) - (1-0,4n), (2)

rae locr - WUMPUHA 30HbI OCTATOYHOrO OMOPHOro AaBfeHUs, M, onpeaenseMas no dopmyne:

HK'

L. = 11,7k, (0,8 +0,15m,) |3 + , (3)

c.cp

3n0ecb kep - KO3 DMUMEHT, yumTbiBalOWKMIA 06pyLLAeMOCTb OCHOBHOM KpOBAM BAUSIOLWEro nsacra,
paBHbiit 0,8; 1,0; 1,2 COOTBETCTBEHHO AN NIerko-, CpeHe- N TPyAHOOOpYyLIatoLWencs KpoBnu;

Rc.cp - CpeaHeB3BelleHHas NPOYHOCTb Ha CKaTue BMeLlaLWwmMx ropHyo BelpaboTky nopog, MMa;
K! - koadhpMUMEHT pasMepHOCTK, paBHbIi 1, MMa/Mm;

Me - BbIHUMaeMasa MOWHOCTb niacTa, M,

n - KO3 PULMEHT, YUMTbIBAKOWNIA MNPOLEHTHOE COAep)XaHMe MnecyaHWKoB B nNopoaax
MeXAYynnacTbsl, BblpaXXeHHbIA AeCATUYHON Apobblio.

Mpu ABMXYLEMCS OYMCTHOM 3ab60e LMpMHA 30Hbl OMOPHOro AaBfeHus ysenuumsBaeTcs B 1,5
pasa.

PucyHok (He npuBoanTcs)
Puc. 1. 3oHa MMIr4 ot kpaeson yacTu nnacrta
4. TlonoxeHue rpaHuubl 30Hbl [N B HanpaBneHun BblpabOTaHHOrO MPOCTpPaAHCTBA

onpepenserca paccrosHuamm In (npn nogpabortke) u Iln (Npn HagpaboTke), BbIYMCAAEMbIMU MO
dopmMynam:

B KpoBne: lr[ _ \/ hn(hsn 'hn); (4)

B nouse: I = \/ hy (B - hy),s (5)

rae hn v hy - paccTosiHue oT BAUSIOLLEro niacTa A0 rOpHOM BbIpaboTKM B KPOB/E U B NMOYBE, M.

5. B HanpaeBneHumnm mMaccuBa Yyrna nonoxeHue rpaHuubl 30HbI (MM onpeaensetrca B
3aBMCUMMOCTM OT YKa3aHHbIX Bbllle BeNYMH rno dopMyam:



B KpoBne: B 5 27
lHM = lOCT 1 - | == 7 (6)

- hEH -

B Nnou4se: B 2]
lHM = lOCT 1 - ﬂ . (7)

- hEH -

6. B tabnuue N 1 npunoxeHuss npuBeaeHbl 3HAUYEHUS LWUPUHbI 30Hbl OCTAaTOYHOrO OMOPHOro
naBneHus B ananasoHe rnybuH 300 - 900 M n mowHocTtu nnacta 1,0 - 4,5 m.

7. CMeleHns mnopoa B TFOpHbIX BbipaboTkax, MNpoOBOAMMbLIX Mocne oTpaboTkn COHAMXKEHHOro
njaacra v pacrnonoXeHHbiX B 30He MMM oT KpaeBolh 4acTtn cMexHoro nsacta U, MM, onpeaensitoTcs
no dopmyne:

U = UoKi, (8)

rae Uo - cMelleHMe nopoAa B ropHbIX BblpaboTkax, He WCMbITbIBAOLWMX BAUAHWA 30H MMC4, mmM,
onpepenseTca B COOTBETCTBUM C npunoxerHunamum N 3, 7, 8, 14, 18 K NUHCTpyKLMU.

Ki - KO3 durumeHT yBennyeHms cMeLeHnii nopoa KpoBan ropHbliX BbolpaboTok B 30Hax MMIA nan
MX CHWXEHUS B 30HaxX pasrpysku. N8 ropHbix BbipaboTOK, pacnofiioXeHHbIXx B HaapaboTaHHOM
MaccuBe Ki = Kp, B nogpabotaHHoM Maccuee Ki = Kpn.

Tabnuua N 1
LLinpnHa 30HbI OCTAaTOYHOIO OMNOPHOIro paaBneHus, locr, M
H, m, Kkp Rc, MlMa H, m, Kkp Rc, MMMa
M M M M
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 20 | 1,0 | 66 | 49 | 42
300 12 | 56 | 44 | 39 | 700 1,2 | 79 | 59 51
0,8 | 42 | 33 | 29 0,8 | 60 | 45 38
3,0 | 1,0 | 53 | 41 37 30 | 1,0 | 75 | 56 | 48
12 | 63 | 49 | 44 1,2 | 90 | 67 58
08 | 50 | 39 | 35 0,8 | 71 53 | 45
4,5 4,5
1,0 | 62 | 49 | 44 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 0,8 59 44 37
2,0 1,0 57 43 38 2,0 1,0 74 55 47
1,2 68 52 45 1,2 89 66 56
500 900
0,8 52 39 34 0,8 67 50 42
3,0 1,0 65 49 43 3,0 1,0 84 62 53
1,2 78 59 51 1,2 101 74 63
0,8 61 47 40 0,8 80 59 50
4,5 1,0 77 58 51 4,5 1,0 99 73 63
1,2 92 70 67 1,2 119 88 75

B ropHbix BblipaboTkax, pacnosioxXeHHbiX B 30He MM, pacyet cMeweHnin nopos npoBoanTCcs C
y4yeToOM WX MECTOMOJSIOKEHUS OTHOCUTENbHO MPOEKUMM KPOMKWM KpaeBoM 4yactu. Ha pucyHke 2
NPUIOXEHMS NOKasaHa CXeMa BAUSIHUSA KpaeBOM 4acTuM Ha MacCuB.

8. KoadbdunumneHT naMmeHeHnsa cMeleHnin oTHocmTenbHo Uo MMeeT MaKCuMMalsibHOe 3HayeHue Ha
npoekumn KpoMku nnacrta Kin n Kkn B Toukax A n A'.

Ha pacctossHumn Inm 1 lum B cTOpoHY MaccmBa koadduumeHT paseH 1,0 (tToukm b u B') Ha
paccTtosaHuu In n |ln B cTOpoHyY BblpaboTaHHOro npoctpaHcTBa Kex M Kpn MeHbLUE eAMHULBI.

9. BennuunHbl koapdumumeHtoB Kkn M Kkn Mpu pacnonoXXeHun ropHon BbipaboTku Hag mauv nog
KPOMKOW OTpaboTaHHOro yrofsibHOro njacra onpeaenstoTcs no pPUCYHKY 3 MNPUIOXKEHUS. 3Ha4YyeHus
kKoadduuneHta pasrpysku npum noapabotke Ken HaxoasatTcsa no Tabnuue N 2 npuioxeHus, npu
HaapaboTke Kpy - no Tabnmue N 3 npunoxeHus.

PucyHok (He npmnBOoAUTCS)

Puc. 2. Cxema BnmsaHus
Ha ¢opMmpoBaHue 30H MMM KpaeBol YyacTm nnacra:

K - KoadhdunumneHT cMelweHnii nopoa OT BANUSHUS KPOMKW NacTa;
Kkn 1 Kkn - KO3 PUUMEHTBI YyBENNYEHUSA CMELLEHNI NOPOA
Haa v nog Kpomkon nnacta (Toukn A, A"), Ken,

Kpn - KO3 PNUMEHTBI pa3rpy3ku B noapaboTaHHOM
N HagpaboTtaHHoOM MaccuBe; Inm, lim - NPOTSAXEHHOCTb
BNIMSIHMSA KPOMKM NnacTta B HanpaBfeHUM MaccuBea yrns;
In, In - NPOTSAXXEHHOCTb 30H BAMSAHMSA KPOMKMK NnacTa
B HanpasneHUn BbipaboTaHHOIro NPOCTPaHCTBA;
hn, ht - paccTosiHMe OT BAMAtOWeEro nnacra
00 ropHon BbipaboTKM B KpOB/E 1 B NOYBE

PucyHok (He npuBoanTcs)



Puc. 3. N'padwuk onpenenenmns Kkn n Kk Npu 3a10XEHUN FOPHOMN
BblpabOTKM Ha4 MW MOoA4 KPOMKOW MmjacTta Ha paccTtosiHum hy,
nnun hn Npu cooTBeTCTBYOWMX 3HAYEHUSAX hsn MK hen

10. 3aKkoHOMEpHOCTb M3MeHeHuss KoadduumnmeHta cMmeweHnn Ki nMpuHATA JIMHENHOW B
NMpoMexyTKaxXx Mexay TouykaMu Ha oTpe3kax BA n AB B nogpabotaHHOM MaccuBe, Toukamn B'A' n A'B'

B HaapaboTtaHHOM Maccumse. BenunuumHa koadpduumenTta Ki onpegensercsa rpadmyeckm no pucyHKy 2
NPUNOXEHMNS.

AHanuntnyeckn koadpduument Ki ang HagpaboTaHHOro Maccmea MNpu pacrnosioXeHUM TFOpPHOM
<

BbIpabOTKM CO CTOPOHbI BbipaboTaHHOro NpocTpaHcTea (nNpu X;

(KKH 3 KPH)(ZH 3 xi)

ZH ), onpegensietcs no dopmyne:

K.

1

= Ky .(9)

lH
Tabnuua N 2
3HauyeHuna ko3dduumeHTa pasrpyskm npm nogpa6éborke Ken
CopepxaHue BenunuunHa Ken npu hn, M
necyaHuka B
Tonuwe, % 10 20 30 40 60 80 | 100 | 120 | 140 | 160 | 180 | 200
Oo 50 0,520,53/0,54/0,58|0,60|0,64|0,68{0,73,0,83/0,80(0,88| 1,0
51-75 0,8,060|0,61/0,62|0,64|0,66|0,69(0,73,0,83/0,86(0,90| 1,0
76 -100 |0,65|0,66|0,67|0,68|0,70|0,72|0,75|0,78|0,82|0,87|0,92| 1,0
Tabnuua N 3
Koad dmumeHT pasrpysku npu Hagpa6ortke Kpx
hu, M 5 10 20 30 40 50 70 100
KpH 0,40 0,50 0,65 0,80 0,90 0,95 0,97 1,00

Mpu pacnonoXeHnn ropHo BbIpaboTKM CO CTOPOHbI Maccuea (npu X; < ZHM ):

K =1+ K ?(IHM ) (10

HM

Ona noapaboTaHHOro MaccuBa npwu onpeaeneHun koadduumeHta Ki B dopMynbl 9 -

10
NpUIOXeHUa NoAacTaBnaoTca cooTBeTcTBeHHO Kkn, Ken, In, Inm.

11. Tpwu pacnofioXeHun TropHbiXx BblpaboTok noa (Haa) HepaspyLleHHbIM LeuKoM Yris
CMellleHNsa nopoa B HuX, U, MM, onpeaensiioTca no ¢gopmyne:

U = Uokd, (11)



roe Uo - cMelleHMe nopoAa B ropHbIX BblpaboTkax, He MCMbITbiBAOWMX BAnaHua 3oH MMC4, M,
onpepensetca B cootBeTcTBUM € npunoxeHnsamm N 3, N 7, N 8, N 14, N 17 kK UHCTpyKuun;

KY% - KO3dPUUNEHT N3MEHEHNS CMELLEHUI B 30HE BAMSAHUSA HEpa3pyLLlaeMoro Lenmka.

LLinpuHa HepaspyLlaeMoro uenvka ornpegensercs rno d)opMyne:

Hm
B, = 0,84ka R—, (12)

y

rae By - MUHMMarbHas WMPUHA HEpPa3pyLLAeMoro Luenuka, m;

Kkp = KOI(pDUUMEHT BANSAHUSA OCHOBHOMW KPOBJIM MJjacTa, Ha KOTOPOM OCTaB/eH LenuK, paBHbIN
0,8 - ana nerkoobpywatowernca kposnn, 1,0 - ansa cpepHeobpywatowencs kposnm mn 1,2 - gnsa
TpyaHoobpyLatoLwenca Kposu;

H - rnybuHa 3aneraHusa uenvMkKa oT NoBEepPXHOCTU, M;
Ry - MPOYHOCTb YISl LENMKa Ha 0AHOOCHOEe cxaTue, MMMa;
Ms - BbIHUMaeMas MOLHOCTb, M.

12. MuHMManbHas LWUPUHA HepaspylwaeMoro uenuka By, onpeaensieTcd No pUCyHKy 4
NpUNoXKeHns.

PucyHok (He npuBoanTcs)

Puc. 4. Homorpamma ans onpegeneHnss MMHMMasabHOW LWUPUHbI
HepaspyLllaeMoro uenmka

Ons rpaduyeckoro onpegeneHns KoadpduumeHTa yBeNMuyeHusl CMeLlleHun BO Bcen obnactu
BNIMSIHMSA Lle/IMKa Ha pUCYHKe 5 npunoxeHus B NMpoM3BOSIbHOM MacwTabe NOCTPOEH BAUSAIOLWNWIA naacT

C LIe/IMKOM, LUMPUHA KOTOPOro YAOBIETBOPSIET YCNOBUIO By = B < 2locr. Ha paccTosiiusx hn v hu
napanfiefnbHO BAUAKLWEMY MJacTy MNpOBeAEeHbl OCKM  Bbile- U HUXEPACMONOXEHHbIX TOPHbIX
BblpaboTok. C NeBOI CTOPOHbI PUCYHKA NEPMNEHANKYSPHO OCM FOPHOM BblpaboTKM, MOCTPOEHA LWIKana
3HavyeHMn KoadbduumnmeHta yBennyeHums cMeweHmn Ki. Yepes KpoOMKM UenuKa npoBeAeHbI
BepTUKaNbHbIE NMHWUK, OT KOTOPbIX OTNOXEHbI PaAcCTOSHUA In M |4, Ha MX KOHUAX OT/IOXEHbI
KO3 DULNEHTbI USMEHEHUS B HadasbHbIX TOUKaX 30Hbl Ken M Kpy 1 B CTBOpE € Kpomkon uenuka Kkn m
Kkn. Bce nepeumncrnieHHble Bbllle PACCTOSSHUS U KO3 MUUMEHTbI onpenenstTcs no dopMmynam wm
rpacdmkaM, NpMBEAEHHbIM Bbille, NPX aHaIN3e BNUSHUA KpaeBoWn YacTu nnacTa.

PucyHok (He npmBOAUTCS)

Puc. 5. N'paduku gna onpegeneHns koadduumeHTa U3MeHeHns
CMEeLLEHNI NOpoA B rOpHbIX BbipaboTkax Hajg M Nog LeMKoM

13. KoadpdunumeHTbl yBenMYEeHUS CMEWEeHui nopoa OT ueuka Aas ropHbix BblpaboTok,

I i
nonazaloLwnx Haa Uiv noa ero Kpomky, Kin v Ky onpeaensaTca no dopMynam:

BI—I

K&y = Ken | (K - )| 1- +11[; (13)

M



BH

K&y =Ky | (K - 1| 1- +1].(14)

HM

o i 1
14. KoadduULUMEHTbl YBENUYEHUA CMELLEHUN KHO n KHO Ha y4yacTKkaxX ropHbIX BblpaboToK,

nonagarowmx Hag uan noa ueHTp uenuka (toukm O n O1), onpeaenstot no dopmynam:

2

+ 1| ; (15)

BH

KE = | (Key - 1)|1-

o
M

2

KY = (K - 1) 1- ’; +1/].(16)

HO
HM

15. TonyyeHHble KO3I(PMDUUMEHTBI WM3MEHEHUS CMELEeHWW Mopoa B TOpHbIX BbipaboTkax,
pPacrnosioXXeHHbIX B 4yacTtax 30H M4, vucnonb3ykoTcs AN9 OnpeaesieHns OXWAAEeMbIX CMELLEHMUI
KpoBan no copmyne 8 npunoxeHusa. [JanbHenWwMn pacyeT napaMeTpoB aHKEpHOW Kpenwu BeaeTcs B
CooTBETCTBUM C NHCTpyKUumMei.

16. AHkepHas kpenb B 30Hax MM Ha yaapoonacHbIX nfaactax AO/MKHA MPUMEHATbCA C
0653aTesNibHbIM BbIMOJIHEHMEM MEpPONpPUATUIA MO NPUBEAEHMIO YroNbHOrO Maacra B HeypapoomnacHoe
COCTOSIHME.

MpunoxeHue N 12

K ®epepasnbHbiM HOpMaM 1 NpaBunam

B 0ob61acTtu npomblwieHHON 6e3o0nacHOCTH
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
aHKEepHOWN Kpenu Ha yronbHbIX WaxTax",
YTBEPXAEHHbIM NMpuka3oM OegepanbHON cyx6bl
MO 3KONOrM4YeCcKoMy, TEXHONOMMYECKOMY

N aTOMHOMY HaAa30py

oT 19 Hoabpsa 2020 r. N 448

PACYET NAPAMETPOB AHKEPHOW KPEMWN KOPOTKUX OYUCTHbIX 3AEOEB
I. OBLUME NOJIOXEHMA

1. K cuctemam paspaboTku KOPOTKMMM 3ab60SAMM OTHOCATCS: KaMepHasl, KaMmepHo-ctosiboBasi u
KOpPOTKMUMMK cTon6amu.

2. TexHonorns BbIEMKW onpenenseTrcd TUMNOM MPUMEHSAEMOro BblEMOYHOrO W TPaAHCMOPTHOrO
obopynoBaHus, cnocobom KpenaeHnus n TMNOM NpuMmeHseMol Kpenu. FopHble BbipaboTkM NpoBoAATCS
TOoNbKO Mo nnacty. OgHOBpEMEHHO MPOBOAUTCA He MeHee Tpex, napasiefbHbIX WTPEeKOB 1aBHbIX
HanpasneHuin. LLinpnHa Kamep M3MeHSAeTCS B 3aBMCMMOCTU OT FOPHO-reosIorMyecknx ycnosmm ot 5 ao
12 M, AfIMHa UX AOCTUraeT B OTAeNbHbIX ciydyasax 150 M.

3. Bce MHoroo6pasue cucrteMm pa3paboTku CBOAUTCSH K HECKOJIbKUM TUMUYHBIM CXEMaM, KOTOpble
npeacTaBfieHbl Ha pUCyHKax 1 - 2 npunoxeHus. LLUTpekn rnaBHOro HanpaBfeHUs MNpoxXoasT Ao



rpaHnL WaxTHOro non4d, a OTpa6OTKa KaMep BeAETCA B HanNpaBNEHUN OT rpaHnL K CTBOY.

BHauane npoxoasaT OoT YeTbipex A0 LEeCTU KaMep, KOTopble NPakTUYeCKM SABISOTCA BbIEMOYHbIMM
WTpeKamMn, 3aTeM 06paTHbIM XOAOM OTpabaTbiBalOT Hape3aHHble MOJIOCbl, MPU 3TOM JIMHUSA 33605
pacrnofiaraeTcs nepneHAuKYNspHO WM MO AMaroHanauM K UX MpoAOsSibHOW Ocu. Bonblioe BHUMaHue
yOensieTcsl BOMPOCY BbIEMKW OCTaB/IEHHbIX LeNMKoB. CxeMa paboT Mo YaCTUUYHOMY W3BJIEUYEHMUIO
LENVUKOB NMpUBEZIEHA HA PUCYHKE 3 MPUSIOXKEHUS.

PucyHok (He npmBoauTCS)

Puc. 1. Cxema oTpaboTKuM yrosbHOro njaacra KaMepHo-CcTos160B0W
CUCTEMOW C BbIEMKOW yIris 3axogKamu

PucyHok (He npmBoauTCS)

Puc. 2. Cxema oTpaboTku yrosbHOro njacrta KaMepHOM CUCTEMOM
c 6apbepHbIMM LenmMKamm

PucyHok (He npuBoanTcs)

Puc. 3. Cxema BegeHus paboT No YaCTUYHOMY MOralleHuto
ropHbIX BblpaboTok: 1 - yHMBepcanbHas BpyboBas MallMHa;
2 - 6ypoBas MawwuHa gns obypmueanus 3abos; 3 - B3pbiBHasA
oTboiika; 4 - norpy3oyHas MawunHa; 5 - camoxogHasa BaroHeTKa;
6 - 6ypoBOM CTaHOK A1 aHKEepPHOM Kpenu; 7 - NnpueMHas 4acTb
MarmcrpasibHOro KoHBelepa

II. ONPEAEJIEHUSA WULNPUHDbI U MAPAMETPOB KPENJIEHNA KPOBJIN KAMEP

4. Bbi6Op LWWPUHBLI KamMep MPOM3BOAUTCA MO TEXHONOrMYeCKMM CcoobpaXkeHMsM ucxoass wm3
ycnosuin addekTnBHon paboTbl, 3aTeM AN MPUHATOrO MNposieTa Kamepbl onpenensieTcs MOLWHOCTb
HecCyLero cios NopoA, KOTopbii HEO6XOANMMO CKPENUTb aHKEPHOW Kpenbto, B pe3ysbTaTe yYero byaer
obecneyeHo yCTOMUYMBOE COCTOSHME KpoBAM Kamepbl. [pu 3TOM rnybuHa aHKepoBaHUS KpPOBAMU
[OMKHa OblITb paBHa MOLWHOCTM 3TOFO0 CN0Sl, @ MJIOTHOCTb YCTaHOBKWM aHKEPOB OMpeaenaTbcs
Heob6XxoAMMbIM CONPOTUBIIEHMEM KpenMu.

5. ECnn Ha HEKOTOPOM PacCTOSHUW OT KPOBJIM KaMepbl pacrnosioXeH cioi kpenkon nopoabl (Rc

> 60 MMa), To ANMHY aHKepoB B KaMepe Heobxoammo BblibpaTb M3 Tex coobpa)xeHuin, 4Tobbl
CpaBHUTeNbHO cnabble NopogHble C/IOM MNOABELUMBANINCE K 3TOMY KpEernkomy csiol. B aTom cnyudae
OJINHY aHKepoB, WX COMPOTUBJ/IEHUE, KOJSIMYECTBO aHKepoB B psAy W pacCTosHUE Mexay psagaMu
aHKepoB onpeaensTca B COOTBETCTBUM € pa3aenamu I - IIT npunoxeHna N 1 Kk UHCTpykuun.

6. MNpK KaMepHoOW cucTeMe paspaboTKM ynpaBfiEHUE KPOBJIENW OCYLLECTBASETCA C MOMOLLbIO
LEeNMKOB, a MnpoSieTbl KaMep BblIBUPAOTCS WUCXOAs W3 ycTonMumBocTM nopod. LupuHa kamepbl
NPUHUMAETCA PaBHOW yCTOMYMBOMY MPONETY KPoBAu ly, M, KOTOpbI onpeaenseTcs no dopmyne:

0,2h R, 1-§’%113H
[, = —=, (1)
’ (1+kH)Y0

rae ly - yctonumBbli NpoieT KPOBAU, M;

ho - MOLLHOCTb HMXXHEFO CNOS KPOBU, M;



é; - b6e3pa3MepHbIn kKoadbduumneHT (ans ycnoBun nonorux nnactoB Kysbacca paBHbin 0,7 -
0,8);

ka1 - KOBCDCDVILI,MGHT KOHLUEHTpaunn gaBneHna B MeECTe 3aKpeniaeHna HUXHEro cnosa KpoBJsun (kHl
= 1/5 - 210)1

T - o6vem Bec nopoa (noapabotaHHol Tonwu), MH/M3;
H - rnybuHa pa3paboTku, Mm;
Rc - NpoYHOCTb Nopoa (HMXHEro c/1oa KpoB/n) Ha 04HOOCHOe cxatue, MMa;

kn - KO3DPULMNEHT NPUTPY3KN HUXKHEFO CNOS KPOBM;

Yo - 06bEMHbIN BEC HUXHErO CNos Kposan, MH/m3,

7. WupunHa MexaykaMepHOro NeHTOYHOro uenunka npuv 4depefoBaHUM KaMep U LeSIMKOB
onpegenderca peweHmneMm paBeHCTBa OTHOCUTENIbHO Buy:

(4 + B )YHk, =B Rk, (2)

roe A - WmMpuHa Kamepbl, M, NIPUHUMAETCS PaBHOW UNMN MeHbLUEN ly;
By - LUMPUHA MeXAyKaMepHOro uenuka, M;
ks - kOapdurUMeHT 3anaca;
Ry - KybukoBasi NPOYHOCTb Y1 Ha cxaTue, Mla;

ko - KOa(pdnuUMeHT hopMbl, paBHbIN:

B
k, =0,75+0,25—, (3)
m

B
34€Cb Ms - BbIHWMaeMad MOWHOCTb nMJiaCta, M.

8. ybuHa paboT npm HeobXoa4nMMOCTN COXPaHEHUSI 3EMHON MOBEPXHOCTM MPUHUMAETCS PaBHOM
(haKkTM4YeCKOMYy pacCTOSIHUIO OT KPOB/AW MJjacTa A0 3eMHOW NMOBEPXHOCTU.

B octanbHbix cnyyasax, H, M, npuHMMaeTcs paBHO MOLLHOCTU HEMOCPEACTBEHHOW KPOB/IN, HO HE
MeHee 2A.

9. MOLWWHOCTb HECYLLEero cnosi, Mu.c., M, onpeaensercs no gopmyne:

H.C

roe A - WWMpUHA KaMepbl, M;

T - o6bemHbIl Bec nopoa, MH/m3;



1
k1 - KO3 dUUMEHT 3aKpernseHnst KpoBAM Ha onopax, paBHbin 1,41 - 1,63;

1
k2 - KO3 dUUMEHT NPUrPY3KKM Bbillenexawmx nopos, pasHoin 2,5 - 3,0;

k3 - KO3dDDUUMEHT BAMSAHMSA ONOPHOro AaBneHnsa OT paHee oTpaboTaHHbIX KaMep, paBHbin 2,5;

Ka - KO3DIUUMEHT BAUSHUSA TPEWMHOBATOCTU MOPOA KPOBMW, paBHbIA B 3aBUCMMOCTM OT TUNa
kposnu 0,6 - 0,9;

ks - KO3dDDUUMEHT yBENMYEHNS NPOYHOCTM NOPOA 3a CYET aHKepoBaHUS, paBHbili 1,3 - 1,4,
10. AnnHa aHKepoB, onpeaensieTcs no dopmyne:
la = Muc+ Is + ls, (5)
rae |s - rnybuHa 3anaca ANWHbI aHKepa Bbille HecyLlero cos, npuHuMaemas 0,5;

ls - ANMHa BbICTyNatoLwen YyacTn aHkepa, pasHas 0,15 - 0,2 M.

11. Nepen pacyeToMm no gopmysie 4 NpPUNOXKEHUS, HEOOXOAMMO NMpeacTaBUTb PAaCUHETHYI CXEMY,
BblbpaTb 3HaueHusa KoahPUUMEHTOB, BXOAAWMX B 3Ty HOpMyny, U onpeaennTb CpegHeB3BELeHHoe
3HayeHne NpoYHOCTN NOPOA Ha OAHOOCHOEe cxaTue Rc no gopmyne 3 npunoxeHna N 1 kK UHCTpyKuuu.

12. HeobxoauMMoe COMpPOTUBNEHME aHKepHOW kpenu, Pax, KH/M?, onpepensetcs, ucxoaa w3

obecneyeHns "noAwMBKM" HeECyLEro Cnos K BbIlWEPACNO/0XEHHbIM YCTOMYMBBLIM MopodaM, BecC
KOTOpPOro 3aBUCUT OT MOLLHOCTWU U NJIOTHOCTM NOPOA:

Py = my Yk, (6)
roe ks - koapdunumnenT 3anaca, ks = 1,2 -1,7;
T - o6bemHbIl Bec nopoa Kposnu, kKH/M3,
13. TpebyeMoe KONMYECTBO aHKEPOB B pAAY, Nk, onpeaenseTcs no gopmyne:
- Pa.l}?cx

a

n

. (7)

roe Ck - NpUHATOE pacCTodAHME Mexay psaaMu aHKeposB, M;
Na - Hecywasa cnocobHOCTb 0AHOM0 aHkepa, KH.

MNMonyyeHHOEe pacyeToM KOJIMYECTBO aHKEPOB B pAAY OKpyrnseTcs B 60nblyto cTopoHy Ao 0,5.

MpunoxeHue N 13

K ®eaepasnbHbiM HOpMaM 1 Npasunam

B 06/1acTu nNpoMmbllIeHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
aHKEepHOW Kpenu Ha YronbHbIX WwaxTax",
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PACHET
NMAPAMETPOB AHKEPOB B NIOPHbIX BbIPABOTKAX, OBOPYAOBAHHbIX
noaABECHbIMN MOHOPEJIbCOBbIMN IOPOIrAMMU

I. PACYET MAPAMETPOB AHKEPHOM KPEMW KPOBJIN FOPHbIX BbIPABOTOK
C YYHETOM NPUTPY3KUN OT NOABECHOU MOHOPEJIbCOBOU 1OPOI'N

1. KpoBnsi ropHbiXx BbIpaboTOK, B KOTOPbIX MpeAycMaTpMBaeTCs MNpUMEHEeHMe MNOoLABECHOM
MoHopenbcosBo goporu (manee - [IM[), wcnbiTbiBaeT nNOpu €e 3KCnayatauum gencreme
OOMOSIHUTENIbHbIX Harpy3ok (B TOM 4ncie, AMHaMM4yeckmx). DTO 06CTOATENbCTBO AOMXHO 6bITb YYTEHO
npu onpeaeneHnn napaMeTpoB aHKEPHOW KPenu NnyTeM yBeIMYEHUS 3HAYEHUS pacyeTHOW yAesbHOWM

Harpysku Pa Ha BE/IMYUHY NPUTPY3KHK APa , Co3haBaeMomn nepeBo3nMMbiM no MM/ rpysom.

3Ha4veHue A})a HaXoAuUTCA U3 BblpaXXeHUA:

AP B }DHMHXkH (1)
*  BC

max
roe PH - MakCMManbHada cTaTnyeckas Harpyska Ha oA4HYy noaBecky, KH;
Cn - paccTtosaHue Mexay nogseckamu MMM, m;

ke = 2 - KO3(pDUNUMEHT, Yy4UUTbIBAOWMI BAMSHWE HA KPOBAK AWHAMUYECKUX Harpysok,
BO3HWKAIOLWMX MNPU NepeBo3Ke rpy3o0B..

max
PacueT BennumH Pn n Cn NpOBOANTCH B COOTBETCTBUM C pasaesioMm II npunoxeHus.

MapaMeTpbl aHKEPHOW Kpenwu KpOBAM ropHown BbipaboTku ¢ MM/ onpenensioTcs B CnenyloLlem
nopsigke: no WHCTPYKUMW HaxoauTCs 3HayeHue yaenbHOW HarpyskuM Ha aHkepbl Pa, kKoTopas

YBE/IMUMBAETCA Ha 3HaueHue APa , MOC/e 4ero no CyMMapHOW pacyeTHOoW Harpy3ke Pa + APa
Bbl6MpaeTcss HE06X0ANMbIE TUM WU NAapaMeTpbl aHKEPHOWN KPEMNu KPOBJIN.

II. PACYHET NMAPAMETPOB AHKEPOB, C/TY)XALWUX AJ11 NOABELUNBAHUSA
MOHOPEJ1IbCOBOU AOPOI'N

2. AHKepbl Ans noABeWWBaHUS MOHOPENbCOBOM A0pOrM K KpOBME€ TOpPHOW BbipaboTku
yCTaHaBNMBAKOTCA AOMOSHUTENIbHO K OCHOBHOM Kpenu ropHoih BbipaboTku. Pacuer napameTpos
aHKepoB, cCnyXxawux and kpennenus [M[, npoBoauTCAa WMCXOAA W3 MaKCuMMasbHOrO Beca
nepeBO3MMOro rpysa, BelM4YnHbl OMNYCTUMOM Harpy3kuM Ha OAHY MOABECKY MOHOPENbCOBOro MyTW U
Heobxoammoro koadduumeHTa 3anaca, Y4uTbiBalOWero BO3MOXHble AMHAMUYECKME neperpysku
cuUcTeMbl, onpegensiemble npoussoautenem NMA.

max
3. MakcuMmanbHasa cTaTuyeckas Harpyska Ha oAHYy noABecKy Pn , KH, onpepensietca no
dopmyne:



(0 +0, )k,

max __
1)1'1 =

max
roe QF - MaKCMMaNbHO-A0MYCTUMbIA BEC NEPEBO3MMOro rpysa, NpUXoasaWwmnncs Ha OTPe3oK 4Oporu
L+, kH;

Lr - y4yacTOK MOHOpEenbCOBOW AOporu, M, B npeaenax KOTOPOro MpoMCXOAWUT ee Haubosbluee
Harpy>xeHue (pUCYHOK 1 nNPUNOXEHUS), OnNpeaensercs MNpUXOAALMMCS Ha HEero KOJIMYECTBOM
rPY30BbIX TENIEXEK U PacCYUTbIBAETCA UCXOASA M3 TEXHUYECKMX XapakTepuctuk MMM, aonycTuMoro
Beca NepeBO3MMOro rpysa v rpy3onoabeMHOCTU FPYy30BOMA TENEXKN;

Qr - cyMMapHbIli BeC HaBecHoro (noabemMHoro) o6opyaoBaHMsl Ha ydyacTke goporu Lr, kH;

kr - KO3(pdUUMEHT, BeMUYMHa KOTOPOro 3aBUCUT OT KOJIMYEeCTBa HeCylWux Tenexek,
nonagaroLWmx Ha ABa CMEXHbIX pefibca OTHOCUTENbHO TOUYKM NoaBeca U onpeaenseTcs no dopmyne:

L
k =1lupn = > 1;
T PC

I HL 3)
k. =2-—npu —=~ <1,
C C

T

34ecb Lk - MMHUManbHOE pacCTOAHUE MeXAy HEeCYLLUMU TeNexKamu, M;
Cn - pacctogaHue Mexay noaseckamu MMA, m.
PucyHok (He npnBoauTCS)
Puc. 1. CxeMa K pacuyeTy Harpy3ok Ha noasecku MM

4. Ncxoaa w3 KOHCTPYKUMW MOABECOK M MX Hecyllelh crnocobHoctn Nn, paccTosiHue Mexay
noaseckamu Cn BbIBMpPAIOT C TAKMM pacyeToM, UYTOo6bl BbIMOMHAIOCH YC/I0BUE:

Pk, < N_, (4)

roe ks - koapduumeHT 3anaca, y4mTbiBalOWNA AMHAMUYECKNE Neperpy3kn CUCTEMbI, onpenensemblii
npoussogutenem MM n npnHMMaeTcs paBHbIM HE MeHee Tpex.

NMoa nNoABECKOM MNOHMMAETCs KOHCTPYKUMS, COCToAWas M3 pacTs)KeK-NoaBecoB - CUCTEMbI,
CoeaMHEHHbIX Mexay cobon cTepxHen, uenen, xoMyToB, 60ATOB Ha OAHY TOYKY KpenjeHus
MOHoOpenbca. TakuMm o0bpa3oM, O4HA MOoABECKa MOXET COCTOATb KaK M3 OAHOW, TaK U U3 HECKOJIbKUX
pactsaxek. Ecnn nocnegHue cxoasiTca B OAHOM TO4UKe KPErJieHUss MOHopenbca, TO Hecyllas
CnocobHOCTb BCEN MOABECKM MOXET HE PaBHSATbCSA CyMMe Hecywmx cnocobHocTen ee OTAEesNbHbIX
pacTsxek-noasecoB. [o3ToMy, nog BennunHoin Nn cnegyet MOHMMATb MUHMMAnbHYK Harpysky, npwu
KOTOPOM MPONCXOAUT pa3pylieHne xoTsa 6bl 04HOr0 31eMeHTa NOABECKM, MPUBOASILLEE K BbIXO4Y €€
n3 cTpos.

Ecnn HepaBeHCTBO (4) NpUNOXeHna HeE BbINOJIHAETCA, HeobxoanMmo: YMEHbLLWNTbL BEC

max
nepeBo3NMOro rpysa Qr , 60 yBeNNUNTb Hecyllyt crnocobHocTb noaBecok Nn, TM60 cCokpaTuUTb
paccTtosiHue Mmexay HUMK Cn, TM60 YBENNUUTL KOJIMYECTBO rPy30BbIX TENEXeK q.



PucyHok (He npuBoauTCcs)

Puc. 2. BapuaHTbl nogsewmnsanus NM: a - Ha og4HOM
aHKepe C XXeCTKUM KpenJieHneM; 6 - Ha ABYX aHKepax C XXECTKUM
KpensieHWeM; B - Ha OAHOM aHKepe M uenu; r - Ha OABYX
aHKepax u uensx

max
CyMMapHbIii BEC NEPEBO3UMOro rpy3a U HaBecHOro o60py/10BaHuUA Qr + QT , puxoaawmincs
Ha KOJIMYECTBO rPY30BbIX TENEXEK d, HE A0/IXEH NpeBbIWaTh UX Hecylel cnocobHocTH Nr.

5. [OnnHa npsMONNMHENHbIX CeKuWid MnpuHMMaeTcs He 6onee 3,2 M. PaccrosiHue mMexay
noABeckaMu He AO/HKHO AOoMycKaTb nmpormba mMoHopenbca mMexay Humum 6onee 1/200 gnuviHbL ceKumm
cneunpoduna. HanaeHHoe paccTtosHMe Mexay noaBeckamm Cn, paBHOE LWary YCTaHOBKM
noaselnBaoWmnx aHkepoB Can NpOBepSeTCs Ha COOTBETCTBME 3TUM TpeboBaHUAM.

6. Heobxoanmmasa Hecywas cnocobHocTb aHkepoB Nan, CayXawux Ans noasewwmsanusa MMM,
onpepensieTcs Mcxoas U3 Hecywen cnocobHOCTU oaHOM noaBeckn Nn, ee KOHCTpyKuuun (Konuyecrtsa
3aKpennsaWwmx NogBeCcKyY aHKepoOB Nan) M KOadduumneHTa 3anaca ks:

N, 2 Ny
an n k3

ar

.(5)

Mo HanaeHHoN BennumHe Nan BbIGMpPaOTCA COOTBETCTBYHOLWNNA €l AMaMeTp aHKEPHbIX CTEpPXXHEN.

7. AnvHa aHKepoB NOABECKN MOHOPENbCOBOM A0POrK lan AOoMKHA 6biTb 60oNblIE ANIMHBI @aHKEPOB
NMepBOro ypOBHSI, YCTAaHOB/IEHHbIX B KPOBJIE€ FOPHOW BbIpaboTKK. BennuumHa lan, paccumTbiBaeTcs no

dopmyne:
lan = lak + lzar, (6)

roe lac - pacdyeTHas AMHA aHKEPOB MEPBOro YpoBHS (C YYETOM AJSIMHbI BbICTyMNaloWen B FOPHYH
BblpabOTKYy YaCT aHKEPHOIro CTEPXHS);

lsar - BennMunHa 3arnybneHuns nopsewmsatowmnx MM/ aHkepoB Hajg aHKepaMu NepBOro YpPOBHS,
KOoTOpasi NpuHMMaeTca paBHoh He MeHee 0,5 M gnsa II Tmna kpoBnam no obpywaemMoCcTn, N He MeHee
1,0 m gna I, III n IV TMna KpoBau no obpywaemMocT (PUCYHOK 3 NPUIIOXEHUS).

OnvHa 3aKpennsoLLen BTYIKU A0/KHA 6bITb He MeHee 1,1 M.

8. [Ana noaBeckM MOHOPESbCOBOM AOPOrM MOryT O6biTb MCMOSb30BaHbl CrneuuanbHble aHKepbl
HeobxoaMMON HecyLen CnocobHOCTU, YKa3aHHOM B MyHKTE 5 npuaoxeHus.

PucyHok (He npmBoauTCS)

Puc. 3. NMpumMep kpenneHusa NMA
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PACYET NAPAMETPOB AHKEPHOW KPEMW COMPSXXEHUI
I. OBLUME NOJIOXKEHNA U UCXOAHDbIE PACHETHbIE JAHHDIE

1. Buabl COMPSXXEHUA OAMHOYHbLIX TOPHbIX BbIPAbOTOK nNpeacTaBfeHbl Ha pucyHke 1
npunoxeHns. CONpsHKEHUS TOPHbIX BbIpaboTOK MoApa3aensitoTCs Ha MnpsMoyrosbHbie (@, B) M
ocTpoyronbHble (6).

PucyHok (He npmBOAUTCS)

Puc. 1. Buabl conpsi>keHnii ropHbiX BblpaboTok: a - npsiMoe
nepeceveHue; 6 - KoOCoe nepeceveHune; B - NPSIMOE OTBETBNEHUE;
I - OCTPOYroJibHOe nepecevyeHne; 4 - OTBETBNIEHNE MO KPUBOW;
€, X - COeAMHEHNS ABYX FOPHbIX BbIpaboTOK B OAHY;

3 - ABYCTOPOHHEE OTBETB/IEHME; U - NEpPEeCeYeHne C pa3HOCOM
ropHbIX BbIpaboToOK; K - COMpPsiXXeHne Tpex FopHbIX BblpaboTok
(TpeyronbeHbll y3en); N1, M - NPUMbIKaHNE TOPHbIX BbipaboTok

2. Mpu npoBefeHUN N NOAAEPXKAHUM MAPHbIX FOPHbIX BbIpaboTOK B YCNOBMSAX AMHAMUYECKUX
NpOSsiIB/IEHUIA FOPHOro AasfeHus (naacTbl, OMacHble MO ropHbIM yaapaM, BHE3amnHbiM BbiIbpocaM yrns
(nopoabl) 1 rasa) Bce paboTbl No npoxoake cboek Mexay HUMM C onpegeneHnem 6e3onacHoro
paccTosaHus 3acedykm cborku po 6nmxHero 3abos NMpPoOBOAMMON TFOPHOW BbIPAbOTKM, MPUHATUIO
MWUHUMANbLHOIO0 OMepeXeHus OJHOro npoxoayeckoro 3abos OTHOCUTENbHO APYroro M pacyeTy
LWMPUHBI NOAATAIMBOrO LUenMka Mexay BblpaboTkaMm cnegyeT BbINOMHATL C ydyeToM TpeboBaHui
COOTBETCTBYIOLMX HOPMATMBHbIX AOKYMEHTOB, PEernaMeHTMpylLwmx 6e3onacHblie ycnoBms paboTol.

3. C6oiika napHbIX TFOpPHbIX BbIPABOTOK U KpENJIEHWE UX COMPSHKEHUN TMpPOBOAUTCH C
OTCTaBaHWEM OT B/IMXKHErO MPOXOAYEecKoro 3abos Ha paccTosHMe He MeHee |', onpeaensieMbiM Mo

dopmyne:

I'=15(B +B, +1,), (1)

1 1
roe Bl , B2 - COOTBETCTBEHHO LUMPUHA KaXXAO0W MapHOM ropHOM BbipaboTKM B NpoOXoaKe, M;

lu - WMPUHA LUENMKa Mexay TOpHbIMW BblpaboTkaMW, M, a OMepexeHne MnepeaoBoro

npoxog4yeckoro 3abos Mo OTHOWeEHMIO K 3abow Apyron BbipaboTKM nNpuHUMaeTca He MeHee ",
onpeaensieMoro U3 BblpaXXeHus:

["=3(B +B,+1,).(2)

4. CywecTBeHHOe BMSIHME HA YCTOMYMBOCTb COMPSXEHUA W COMPSAralWMXCS FOPHbIX
BblpaboTOKk oOKa3biBaeT ¢GopMa UX CedyeHusi, KoTopas BbibupaeTcs C Yy4eTOM WHTEHCUMBHOCTU
NMposiIBJIEHUN FOPHOro AaBAEHUs, MaTtepmnana v Tuna kpenu. MNpu aHKepHoOM Kpenu opMa CONpsiXKeHU
NPpUHUMAETCS MNPSAMOYrosibHOM WNM  TpaneuneBMOHOM C TMIOCKOM KpOBfeKW, coBnagawowen c
NOBEPXHOCTSAMW HanJlaCTOBaHUA MOPOA, @ B MJIACcTOBbIX BbIEMOYHbIX FOPHbIX BbipaboTkax - C KPOBJen
nnacra. B HeycToiumnBbIX NOpPOAaXxX M Ha COMPSHKEHUAX C 60MbLIMM MPOSETOM NPUHMMAETCS CBoAYaTas
dopMa ceueHus.



5. PacueTHasa rnybmHa pacnosioXeHns COnpsi)KeHUs OT 3e€MHOI MOBEPXHOCTU MPUHUMAETCH, Kak
N 418 NMPOTSXEHHbIX FOPHbIX BbIpaboToK, Mo NyHKTY 4 npunoxenna N 1 k MHCTpykumu.

6. PacueTHas wmnpunHa CONPSXXEHUN NpUHMMAETCs Mo NyHKTy 3 npunoxeHma N 1 Kk UHCTpykumun
B 3aBUCUMOCTU OT BNAA COMPSAXEHUS.

PacuyeTHasa WMPUHA COMPSHKEHWUIA, MEpPeCeKaloWmnXcs U OTBETBASIOWMXCSA TOPHbIX BblpaboTok,
pucyHok 1 (a, 6, 3, K) NpunoxeHus, onpeaensercs rno gopmyne:

B=\B +B;,(3)

rae Bi v B2 - dakTnyeckas WwnpuHa nepecekamLwmxcsi ropHbiX BblpaboTok B Npoxoake, M.
PacueTHas WMpUHA CONPSXEHUI C COeANHEHMEM, OTBETB/IEHMEM N MPUMbIKAHMEM OLHOW FrOPHOM

BblpaboTkn K Apyroi, pucyHok 1 (B, r, 4, €, X, W, 1, M) U pucyHok 2 (a, 6, B) NpuNoOXeHus,
onpepensaTca no popmyne:

B! +0,5B;, (4)

rae Bi - dakTnyeckas WwWupuHa rnaBHOM ropHOM BbipaboTKM B NPOX0OAKE, M;

B> - dakTmyeckas LWunpuHa, MpPUMbIKAOLWEN, OTBETBASAKOLWENCSH, COEAUHSIOWENCS TFOpHOM
BblpaboTKu, M.

PucyHok (He npuBoanTcs)

Puc. 2. Buabl conpsi>xeHunii Npun npoBeaeHUn CnapeHHbIX BbipaboTok:
a, B - NpsIMOYroJibHble; 6 - OCTPOYrosibHble

PacyeTHas WMpUHA COMpPSXEHUIM MNOArOTOBUTENIbHOM FOPHOW BbIpaboTKM C O4YUCTHbIM 3aboem,
PUCYHOK 3 MPUNOXEHUS, MPUHMMAETCsa paBHOM LMPUHE MNOArOTOBUTENIbHOW rOPHOWM BblpaboTkM B
npoxoake. PacyeTHas BbICOTa COMPSAratWMXCSA TOPHbIX BbIPAabOTOK W COMPSHKEHWUIA MPUHMMAETCS
paBHOW MX MakKCHMMasbHON (GaKTUUYECKOW BbiCOTE B MPOXOAKE.

7. PacyeTHble COMPOTMBIEHUS MOPOA OAHOOCHOMY CXaTWio B MaccuBe Rc creayeT onpenensitb
OTAENbHO AN KPoB/n, 60KOB U MOYBbI:

B KPOBJe - A1 BCEX CMIOEB MOPOJ Ha BbICOTY, PaBHY 1,5 pacyeTHOM! WMPUHbI COMPSIXKEHUS ;
B 60Kax - Ha (paKTUYECKYIO BbICOTY COMPSIXXEHWUSI C YYETOM BCEX C/I0€B NOPOA U Yrns;
B MOYBe - Ha rNy6WHY, paBHY PAacUYETHOW LUMPUHE COMPSIKEHMS.

Ana pana CMexHbIX CMN0EB C U3MEHYMBOCTbIO Rc 10 30% MNpPUHUMAETCS A/ BCEro COMpsiKeHus
yCpeAHEHHOEe 3HaUYeHWe pacyeTHOro CONpoTMBIEHNS MOPOA CXKaTul, onpeaensemoe no dopmyne:

R - (Rclm1 +R,m, + ...+ chmn)kckm )
m +m,+ ...+tm

Bxoagsawme B dopmyny napameTpbl pacwudpoBaHbl B dopmyne 3 npunoxeHus N 1 Kk
UHCTpyKUnN.

8. Bbibop TMna kpenu wn onpegeneHve ee napaMeTpoB A8 COMPSXXEHUN FOpHbIX BbipaboTok



Npou3BOAMTCS Ha OCHOBE pacyeTa CMeLLeHMI MopoAd M OXMAAEMbIX Harpy3oK Ha Kpenb C y4YeToM
pa3MepoB M (GOpMbl  MOMEPEYHOro  CEeYEHMUSs, XapPaKTEPUCTMK  MPOYHOCTU,  CJIOMCTOCTH,
TPELNHOBATOCTN, TEKTOHMYECKON HApPYLIEHHOCTU M YCTOMYMBOCTM MOPOA B KpoBse, bokax M nouse, a
TakXe C Yy4YeTOM WHTEHCUMBHOCTWU TOPHOr0 JAaBfIEHUS Ha PpasNMyHbIX CTagusax noaaepXxaHus
conpsxeHnin, o6ycnoBneHHoW raybmuHOM OT MOBEPXHOCTU M CTEMNEHbI BAUSHUSA Ha COMPSXEeHUs
APYIMX FOPHbIX BblpaboTOK M OYUCTHbIX paborT.

B WMHCTpyKUMM paccMaTpmBaloTCs METOAMKM pacyeTa CMeWeHW nopoa KpoBAW, Koraa
NPUMEHSIETCA aHKepHasl Kpenb. 3aaHKepoBaHHbie TMOpoAbl YMNPOYHSOTCS, B pe3yfbTaTte 4ero
CMeLLEeHNS KPOB/IM CHMXAIOTCS NPUMEPHO BABOE MO CPaBHEHWUIO C NMepeMelleHneM Nopoa Ha KOHType
KPOBAM B FOPHbIX BblpaboTkax, 3aKkpensisseMbiX paMHON NOoAAT/IMBOMN Kpenblo.

PucyHok (He npuBoanTcs)

Puc. 3. ConpsixxeHuss 04MCTHOro 3ab0s C MOArOTOBUTENbHOWM
ropHon BbipaboTKol: a - ¢ norawaemoii; 6 - c ropHow
BblpabOTKOMN, COXpaHAEMOM 3a NEPBbIM OYNCTHbLIM 3ab0eMm; B, T -
C MOBTOPHO UCNOJSIb3YEMON; 4, € - C NPOBOAMMOM BMNPUCEUKY
K BblpaboTaHHOMY NPOCTpPaHCTBY (NpW CNAOLWHOM Npuceyke
WM Npn OCTaB/IEHNM NONOCHI YIS WNPUHON 2 - 4 M);

X, 3 - C TOPHOM BbipabOTKON, OXpPAaHAEMOM LLETMKOM LNPUHOM
mMeHbwe 0,1H, HO He MeHee 15 M; 1, K, N1 - C rOpHOMN
BblpaboTkon, oxpaHsemon uenmkom (2,5-3,0) T
(npn noraweHnn 0AHOM M3 MapHbIX FOPHbIX BbipaboTok
3a OYNCTHbIM 3a6oeM uan Npu ee BpeMEHHOM COXPaHEHUN
ANs uenen TpaHCNOPTMPOBaHUSA yras); M, H - C TOPHOMN
BblpaboTKkol, oopMnsieMol 3a O4YUCTHbIM 3aboeM

Ocob6eHHOCTbIO METOAMKM pacyeTa CMELWEHU Nopos Ha KOHTYpe COMpSXeHWI, NMpuBeaeHHOn B
pasgene, ABMASETCA TO, YTO PAacCMaTPUBAlOTCS CMELleHMs elle He3aaHKepoBaHHbIX MOpoA KOHTypa
ropHom BbIpaboTkn, M MNO3TOMY WX BenMuYMHa B UMMPOBOM BbipaXeHun 6onble, 4YeM nNpwu
YCTaHOBJIEHHbIX aHKepax.

B cbopMynax Tabnnubl N 1 NnpunoXxXeHmnda cMelweHna nopoge TUNOBbIX YCNIOBUAX B 30HE BAUAHUA

1 i it
OYUCTHbIX paboT (U1 , U] , U1 , AUl ) NpMBOAATCS, KaK CyMMapHOe CMelleHMe MOoYBbl U KPOBAU

(koHBepreHums). OgHako B pe3ynbTaTe MepecyeTa nocpeactsoM kKoadduumeHta kk dopmynbl
Tabnuubl N 1 NpuNoXXeHUs BblpaXatoT CMELLEHMS TONbKO KPOB/N B HE3aaHKEPOBAHHOM COCTOSIHUMU.

CMelweHus kposnu, onpegensemble no dopmynam tabnuuybl N 1, nocpeacrsoMm koadduumnmeHTa
0,5 dopmyn 27 - 28 NpuUNOXeHUS NepeBOoAATCS B YPOBEHb pacyeTOB CMELleHWI 3aaHKepoBaHHbIX
nopoa Kpoenu no npunoxeHuto N 17 Kk WHCTpyKuMn, M napameTpbl Kpenu paccUUTbIBAOTCA
eanHoobpasHbIM cnocoboM no Bcen NHCTpyKUuuu.

9. Conpsi>XeHUs OYUCTHbIX 3aboeB CO LWTpekaMnm MoryT 6biTb 3aKpenseHbl aHkepamu 6e3
NPUMEHEHUS  MEepeaBMXKHOW  MEeXaHMU3WPOBAHHOM  KPenu  COMPSDKEHWUIA  MPU  UCMONb30BAHUM
[ABYXYPOBHEBOI CXEMbl KpPernseHus.

II. PACYET CMELLEHUA NOPOA HA CONPSAXXEHNAX rOPHbIX BbIPABOTOK
N OLUEHKA MHTEHCMBHOCTU NPOABJIEHUN TOPHOIo AABJIEHUA

10. BennunHa cMmeleHms nopog Uo Ha COMpPSIXEHUSIX FOPU3OHTANIbHbIX M HAK/OHHbIX TOPHbIX
BblpaboTOK, HAXOASALLNXCA BHE 30HbI BNUAHUSA OUMCTHbIX paboT, onpeaensieTcs no ¢opMyne:

U, =kkk kkU._, (6)



roe Ur - cMellleHne nopoa, MM, NMPUHSATOE 33 TUMOBOE U ONpeaensaemMoe No PUCYHKY 4 MPUNOXEHUS B
3aBMCMMOCTM OT pacCyYeTHOro COMpOTUBMIEHUS MOPOA KPOBJM, MOYBbl MAM 60KOB Rc W ry6uHbI
PacrosioXXeHUs1 COMpPS>XEHWUSI OT NMOBEPXHOCTU H;

ka - KO3®DUUNEHT BAUSHUA Yyrna MadeHus BMELWAWMX MNopod M HarnpaBieHUs MpOXoAKM
rOpHOM BbIpaboTKM OTHOCUTENIBHO MOCTMPaHUS MOpoA, onpeaensieMblii no Tabnuue N 2 NpUIoXeHUs;

ke - KO3 PULUMEHT HanpaBAEHUS CMELLEHNIA NOPOA4: NPV ONpeaesieHNnn CMELEHN CO CTOPOHbI
MOYBblI N KPOBAK (B BEPTUKASIbHOM HarnpaBiEeHUN) ke = 1; npwn onpegeneHnmn 60KOBbIX CMELLEHUN

nopoZ (B rOpM3OHTas/IbHOM HamnpaBieHUN) ke onpenensatoT no Tabnuue N 2 npunioxeHus, rae npu
noaaep>XaHmm COMPSHKEHUA OUYUCTHOro 3aboss CO CnapeHHOW ropHOW BbipaboTkKoON, oOxXpaHsAeMOWn
LEeMKOM yrfasa W norawaemMoh C ero u3BfeYeHMeM W BEeHTWISLMOHHOW TropHOM BbipaboTkon,
oxXpaHsieMol uennkoMm wupuHon 15 - 0,1H, ™M, noaBeprawLWencs BAUSHUIO NEpPBON NaBbl U
COXpaHSAEMOl 3@ BTOPbIM OYUCTHBLIM 3ab60€eM, pacyeT CMeLLEeHWNIn Nopoa KPOBJIM NMPOU3BOAUTCS TaK Xe,
KaK ANns CXeMbl, NpeaCTaBIEHHON Ha PUCYHKe 3 NPUI0oXKEHUS.

Tabnuua N 1

dopMybl AN pacyeTa CMELEeHU KPOBJIN Ha COMNMPAYXKEHUAX

Bua conpsixeHusa n pacdyetHas ¢opMyna Kuur HA y4acTKax conpsixeHus B | Mo3uuns

CMeLlEeHNI nopoa Angd ero yyacrtka 10m™m 3aBMCUMOCTHU OT TUMaA KPOBJIU Ha
BNepean O4YUCTHOro 3abosi, pUCcyHok 3 pUCYyHKe
NnpuIoXeHusa B cTtBOpe c 10 M c3aam 3
OYNCTHbIM O4YUCTHOIo NpuUnox
3aboeMm 3ab6o4 eHus

I, IT | III I IT | III
v

1 2 3 4 5 6 7 8

1. C BEHTUNSALNOHHOM NN KOHBENEPHOMN
BblpabOTKOMN, NoraliaeMon 3a NepBbIM
O4YnCTHbIM 3ab6oeM nNpu oTpaboTke NepBoro 1,3(11,2]1,4 - - - a
ctonba B BbIEMOYHOM y4yacTKe
Ukp = Uo + Uikkpkskx

2. To xe, coxpaHsieMol 3a NepBbIM
O4YUCTHbIM 3ab6oeM Npu oTpaboTke NepBoro
CTOJ'I6av B BbIEMOYHOM y4acTke v C 13/1,2]1,4]18|16]20 6
KOHBEMNEpPHOWM ropHOM BbipaboTKOM Npu
oTpaboTke nocneayrowmx ctonbos

Ukp = Uo + 1,2U1kkpkskk

3. To Xe, MCnonb3yeMoi NOBTOPHO U
norawaemMoin 3a BTOPbIM O4YUCTHbIM 3aboeM 1,5(1,3]1,6 - - - B
U = Uo + (2U1kk + mKoxpkt1)kkpks

4. To Xe, NCMOIb3YyEMON MOBTOPHO U
COXPaHAEMON 3@ BTOPbIM OUNCTHbIM 3aboeM 13/13]1,6]1,8|1,6]20 -
AN uenern npssMOTOYHOro NpPoBETPMBaAHUS
Up = Uo + 1,2(2U1kk + mKkoxpkt1)kkpks




5. To e, NpoBOANMON BNPUCEUKY K
BblpaboTaHHOMY MPOCTPAHCTBY BCMJIOLLHYHO
Ukp = Ul + UllepkskK

1,2

1,3

1,5

6. To e, NpOBOAMMON BMpUCEYUKY K
BblpaboTaHHOMY NMPOCTPAHCTBY C
OCTaB/IEHMEM MOMOCHI YIS WNPUHON 2 - 4 M
UKp = Ulo + 0,7U11kakskK

1,1

1,2

1,4

7. C KOHBeNepHOW ropHoi BbipaboTkomn,
OXpaHAeMOol Uesinkamm yrias WwupuHom ot 15
M o 0,1H M 1 norawaemMmon 3a OUYNCTHbIM
3aboem

Uikp = Uo + U1kipkskk

1,4

1,3

1,6

8. To e, BpeMeHHO CoxpaHsieMol 3a
OYMCTHbIM 3ab0eM ansa uenen
TPaHCNOPTMPOBaHUA yrns

Ukp = Uo + 1,2U4%1kkpkskx

1,4

1,3

1,6

2,0

1,8

2,2

9. C BEHTMNALMOHHOWM ropHoi BbipaboTkomn,
OXpaHaeMol uenukom wmpuHonm 15 m - 0,1H
M M NorawaemMon 3a BTOPbIM OYUCTHbIM
3aboem

U, = U, + (U + AU", + thy V" ke k

Kp Kp''sTK

1,3

1,2

1,4

10. To e, noaaTNnUBbIMU LeNnKaMu
wupuHom 2,5 - 3,0 m n norawaemMon 3a
BTOPbIM OYUCTHbIM 3aboeM

Ukp + Uo + (2U1k|( + 0,05mkt1)k|<pks

1,2

1,3

1,6

11. C koHBeliepHOW BblipaboTKOM,
OXpaHsieMol MoAaT/IMBbIMU LETNKaMn
wupuHom 2,5 - 3,0 m n norawaemMon 3a
OYUCTHbIM 3aboemM

Ukp = Uo + 1,1U1kkpkskk

1,3

1,2

1,4

12. To xe, wupuHoi 2,5-3,0 mn
BPEMEHHO COXPaHSEMON 3a OYNCTHbLIM
3aboeM ans uenen TpaHCNOPTUPOBAHUS YIs
Ukp = Uo + 1,3U1kkpkskk

1,3

1,2

1,4

1,6

1,4

1,8

13. C BEHTUNALUMOHHOM UNN KOHBENEPHOMN
BblpaboTkaMmn, opoOpMSIEHHBIMU 3@ OYNCTHbBIM
3aboeM npu oTpaboTke nepsoro cronba B
BblEMOYHOM y4yacTKe.

Ukp = mkoxpks

1,2

1,0

1,3

1,6

1,4

1,8

14. C BEHTMNAUMOHHOW ropHow BbipaboTkoi,
0bOpM/IEHHON 3@ OYUCTHLIM 3aboemM,
NCNONb3yeMOl NOBTOPHO M MorallaemMon 3a
O4YNCTHbIM 3a60eM BTOpPOI NaBbl.

Ukp = (Mkoxp + Uikipki)ks

1,3

1,2

1,4

Taébnuua N 2



3HauyeHua ko3hPpULMEeHTOB ka 7] ke

HanpasneHune npoxoaku KoatdduumeHTsl npu yrnax nagenus nopoa &, rpag.
BblpaboTKku
0o 20 21 -30
k(x ke k(x k@
Mo npocTupaHuio 1,0 0,35 0,95 0,55
BKkpecT npocTupanms 0,7 0,55 0.60 0,80
Moa yrnom K npocTupaHuio 0,85 0,45 0,80 0,65

1
km - KO3 ®DULUMEHT BAUSAHUA PA3MEPOB COMPSXKEHUS, KOTOPbIM onpeaensaloT ANS KpoBAu U
nouBsbl No dopMyne 7, Ans 60KOB - 7 NPUNOXEHNSA:

k! =025 -1);(7)

K =0,25(h - 1). (8)

KoadhdunumneHT BNMsHNS BpeMeHM Ha cMelleHns nopod Kt Ans ropHbix BbipaboToOK, CPOK Cnyx6bl
KOTOpbIX MeHee 15 neT, onpepenseTrcsa no rpaduKy, PUCYHOK 5 npunoxeHus npu cpoke Cayxo6bl
6onee 15 net n H/R < 60 koadbpunumneHT ke = 1.

KoadhdununeHt BpegHoOro BO3AENCTBUS TOPHbIX BblpaboTOK ks XapakTepuayeT CTeneHb
YBEJIMYEHUST CMELLEHNIA MOPOA Ha yyacCTKax COMPSXKEHWUIA MO CpaBHEHWUIO C OAMHOYHOM BbipaboTkomn,
roe ke = 1:

ke = kBlkBZ, (9)

roe kesi - KO3I(MUMEHT B3aMMOBIUSHUS COMPSAraroWMXCs TOpPHbIX BblpaboTok, onpeaensemMblin No
Tabnuue N 3 npunoxeHus;

Ke2 - KO3(OUUMEHT BAMSHUA APYIUX CMEXHbIX TOPHbIX BbIpaboTOK, pPacrofIOXEHHbIX

OTHOCUTESNIbHO Y4YaCTKOB COMPSXXEHWI Ha pacCTOoSAHUAX MeHee AOoNyCTUMbIX lg, onpeaensieMbix Mo
dopmyne 11 npuioxeHus:

[
kB2 - _ﬂa (10)
l(b

30€ecb lg - paccTtosiHme Mexay COMpsi)XEHMEM U COCeQHEN TOpHOW BblpabOTKOM MpM OTCYTCTBMK ee
BNIMSIHMS, paBHOe:

Iz = (B + Ben)ke, (11)
34eCb Bsn - WKMpUHa coceaHen ropHow BbipaboTku, M;

KL - KO3 PUUMEHT B3aMMOBNUSAHNSA COCEQHUX TOPHbIX BbipaboTok, onpeaensemblri no tabnmue N
4 NpUNOXEHWs, rae B uucauTene ki Ans BblpaboTok € yrnom nagenus nopos & pgo 35°, B



3HaMeHaTesne - npu O cbiwe 35°.

lp - pakTMUecKkoe pacCTosiHUE MeXAY COMps KeHMEM U APYrMMW ropHbIMKU BbipaboTkamu, M. Mpu

Iz < lp cneayeT npuHUMaTh ks2 = 1.

11. MNpK NOAroTOBKE BbIEMOYHbIX CTO/I6OB MApPHbIMW TOPHbLIMU BbipaboTkaMu KoaIdDdULUMEHT Ks
AN COMPSXEHUI TFOPHbIX BbIPaboTOK C MX cboikaMu, MpU LENTNKE MEXAYy FOpHbIMW BbipaboTKamu

MeHee 15 M, onpegenseTtcs no ¢gopmyne:

B

rae ly - wmpnHa uyenuka, M.

lII

k, =1+ |1-21(12
s ]2

3HauyeHusn ko3 dhunumeHTa Ks1

Tabnuua N 3

Bua conpsxeHuns 3HayeHune MpuMeyaHne
Ks1

Mpsimoe nepeceyeHne 1,6 PucyHok la npunoxeHus
Kocoe nepeceueHune 1,6 PucyHok 16 npunoxeHus
Mpsimoe oTBeTBNEHME 1,4 PucyHoK 1B npunioxeHus
OcTpoyrosibHOe OTBETBNEHME 1,4 PucyHok 1r, 14 npunoxeHuns
CoeaviHeHmne ABYX ropHbiX BbIpaboToK B O4HY 1,4 PucyHok 1e, 1> npunoxeHus
[lByCTOpOHHEE OTBETBNEHUE 1,6 PucyHoOK 13 npunoxeHus

To e, C pa3HOCOM FrOpHbIX BblpaboTok 1,6 PucyHoOK 1M npunoxeHus
CoepnHeHmne Tpex ropHbix BbipaboTok 1,6 PUCyHOK 1K npuioxeHus
(TpeyronbHbIi y3en)

MpuMbIKaHMe ropHbIX BblpaboTok 1,2 PucyHok 1n, 1M npunoxeHus

a)

PucyHok (He npuBoanTcs)

6)

PucyHok (He npmnBoanTCS)

Puc. 4. 'padunkn ana onpeneneHms TMNOBOro cmeweHust nopog Us:
a - ansa obuwero onpepenerHus; 6 - onsa Hebonbwnx rNy6buH

PucyHok (He npuBoanTcs)

Puc. 5. N'padwuk ansa onpeaeneHuns koaddpuumeHTa kt,
npun t ot 1 roga go 15 net



3HaueHuna ko3 duumeHTa kL

Taébnuua N 4

FnybuHa KoadpdunumneHT kL npu pacyeTHoOM conpoTuBneHun Re.cp, MlMa
pacronoxe
Husa ropHow | A0 30 | ot 30 oT 60 | 6onee | oo 30 | ot 30 oTr 60 | 6onee
BbIpaboTku, Ao 60 | no90 90 no 60 | no 90 90

M
FOpHble BbIPabOTKM NO NPOCTUPAHUIO ropHble BbIpaboTKM BKpecT
npoCcTUpaHna

o 300 3,5/2,0|18/1,6 |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 1,5
Bonee 1200 | 5,5/4,0 | 4,0/3,5| 3,0/2,3 | 2,0/1,8 3,4 2,9 2,4 1,7

12. BennumMHa CMeweHus nopos Ha COMpSXXEHUSX MNOAroTOBUTENbHbLIX FOPHbIX BbipaboToOK C
OUYMCTHbIM 3a60EeM, PUCYHOK 3 MPUSIOXKEHNS ONMpPEAENnsaeTcs:

ANs ydacTtka conpskeHus 10 M BnepeauM O4UYMCTHOro 3abos B 30He OMOPHOro AaBfieHWsa no
dopmynam 7 - 12 npunoxeHus npuBegeHHbiM B Tabnmue N 1 npunoxeHus.

ONsl y4acTKa COMpSHXeHUs B CTBOpe C OYUCTHbIM 3aboeM M yyacTtka 10 M nosagum OUYMCTHOrO
3abos cMeweHus, paccyuTaHHble no dopMmynam 7 - 12 nMpuIOXeHUs, YBEINYMBAKTCA Ha
COOTBETCTBYHOLWMNIA KOIPDUUMEHT Kunr, 3aBUCALLUMIA OT TMNA KPOBAU. DTOT KOIDPUUMEHT yBENMUYEHUS
CMeLLUeHMIn nopoa Ha Yy4yacTKax CoMpsiXXeHUss OT MHTEHCMBHOIO BO34AENCTBUS OYUCTHbIX paboTt
npueBeneH B Tabnmue N 1 npunoxeHus.

B dopmynax, coaepxaumxca B Tabnuue N 1 npunoxeHus:
Ukp - CMELLIEHUSA MOPOA Ha COMPAXEHMUU CO CTOPOHbI KPOB/U, MM;

Uo - CMeLLeHMsa Nopoa KPOB/IM COMPSXXEHWUSI B MepUo ero CnyX6bl BHE 30Hbl BIMSIHUS OUNCTHbBIX
paboT, MM, onpeaensiemMble No dopMyse 6 NPUNOXKEHUS;

Ui - cMelleHWss nopoa B 30HE BPEMEHHOro OMOPHOro [AaBfieHMs o4YucTHoro 3abos,
onpeaensiemMbie Mo pUCYHKy 6 NMpUIoXeHUs;

MM,

Kkp - KO3PUUMEHT, yunTbiBalOWMMA 06pyLLIAEMOCTb OCHOBHOW KpPOB/IM, MPUHMMAEMbIA paBHbIM
1,0 ana I, III v IV TvnoB kpoenu n 1,2 ansa II Tmna kposnu;

ks - KO3 PUUNEHT, YUYNTbIBAIOLWMIA BANSHNE MJIOWAAN CEYEHUS COMNPSXKEHUS B CBETY A0 OCaAKM,
onpegensembin no Tabnmue N 5 npunoxeHus (niowanb CeYEHNS COMPSAXKEHUS onpenenseTcs rno ero
pPacCyeTHOW WKNPUHE);

Taébnuua N 5

3HauyeHunn kodddbuumeHTa ks

S, m2 10 12 14 16 18 20 22 24




ks 1,0 1,1 1,2 1,25 1,35 1,45 1,6 1,8

ke« - KO3(DPUUMEHT, XapaKTEPU3YIOLNIA A0/0 CMELLEHMIA MOPOA KPOBMM B O6LIMX CMELLEHUAX
NMopoA Ha COMPSXXEHWUW, ONpeaensieMblit MO PUCYHKY 7 NPUNOXEHUS;

Ul - cCMeleHns nopoA KpOBAM B MNPUCEYHON TrOpHOW BbipaboTKe BHE BAUAHUSA
noAroTaB/MBAEMON NaBbl, MM, onpeaensaTcs no dopmyne:

Ulo = (Ulnp + 2V10)klkskk, (13)

3pecb Ulnp - CMeleHus nopoa npu NMpoBEAEHWMWU TOPHOW BbipaboTKM BAPUCEYKY K BblpaboTaHHOMY
NPOCTPAHCTBY, MM, PUCYHOK 8 MpUIOXEHUS;

Uls - cMeweHuss nopoa KpOBAM B MPUCEYHOW TOpHOW BblpaboTke BHE  BIUSHUS
noaroTaBAMBaeMON NaBbl, MM, ONpeaenstoTcs no gopmyne:

Ul = (Ulnp + 2V10)k1ksk|<, (14)

3necb Ulnp - cMelleHMs nopoA Npu MNPOBEAEHUM FOPHOKN BbipabOTKM BAPUCEUKY K BbipaboOTaHHOMY
NMPOCTPAHCTBY, MM, PUCYHOK 8 MPUIOXKEHUS;

V1, - cpegHss CKOpOCTb CMELEHMI Mopoa, MM/MeC., B TEUEHME ABYX MECSALEB MoOC/e NMpoxXoaKu
3a60s1 NpuceyYHom ropHoi BbipaboTKM, PUCYHOK 9 MPUIOXEHUSN;

ki - KO3(p®dUUMEHT, YUMTbLIBAIOWINIA BAMAHWNE MeCcTa pacnonioXeHUs TMPUCEUYHO TFOopHOW
BbIpabOTKM OTHOCUTENIbHO FpaHuLbl BbipaboTaHHOrO NPOCTPaHCTBA, NMPUHUMAEMbIN NPW OnpeaeneHnu
cMeweHunii kposnau 1,0 gna nonHon npucedkn u 0,7 Npu OCTaBNEHMWU MOJOChI YIS WWUPUHON 2 - 4 M;

Uli - cMeweHuss nopoa, MM, B MPUCEYHOIN TFOpPHOW BbipaboTKe B 30HE BJ/IUSSHUSI BPEMEHHOro
OMNOPHOro AaBfieHUs COBCTBEHHOM flaBbl, pUCYHOK 10 NpunoXxeHus;

Ms - BbIHUMaeMas MOLWHOCTb njacra, M;

Koxp - KO3(DOUUMEHT, y4UUTbIBAOWMN BAMUSHME NOAATAUBbLIX WCKYCCTBEHHbIX OrpaXaeHun,
npuHnmaembin 0,2 - ana opraHHon kpenu; 0,15 - ana xene3o06eToHHbIX TyM6; 0,1 - AnNs NUTbLIX NOIOC
n3 bbicTtpoTBepaeowmx matepuanos; 0,2 - onas NOpOAHbIX MOMOC NpuM NHeBMmo3aknaake; 0,3 - ans
6yToKOCTpOB, KOCTpoB M3 wnan; 0,4 - a4ns NopoAHbIX MONOC, BblK/aAblBaeMbIX BPYUYHYIO U KOCTPOB U3
kpyrnoro neca; 0,1 - ans o6pyWwMBLLUNXCS NOPOA C MOMOLLbIO OPraHHOM Kpenu;

ki1 - KOadDUUMEHT BAUAHUS BPEMEHW NOAAEPXKAHUSA TOPHOM BbipaboTku Mexay oTpaboTkomn
NnepBoro n BTOPOro 04MCTHOro 3aboes, NpMHMMaemblii No Tabnmue N 6 NpMNoXeHUs.

a

PucyHok (He npmnBoauTCS)

PucyHok (He npuBoanTcs)
Puc. 6. N'padukun cmMeweHnii nopog Ui B 30HE
BPEMEHHOIO OMOPHOro AaB/ieHNs o4YNCTHOro 3abos: a - obwunii;
6 - Ans HebonbWKUX rNyouH

PucyHok (He npuBoanTcs)



Puc. 7. 'padunkun onpepenerHuns koadpdumumeHTa ke

3HaueHuna koadpdpuumeHTa ki

Tabnuua N 6

BpeMsa noaaep>xaHus BbipaboTKu

Mexay rnepBon U BTOPOWA 0,5 1,0 1,5 2,0 3,0 4,0
naBaMmu, net
Kt 0,6 0,75 0,9 1,0 1,10 1,15

UY1 - cMeleHus nopod, MM, B FOPHOIN BbipaboTke 3a Nepuol BSIMSIHUS BPEMEHHOro OMOpHOro
NaBJIEHNS MEepPBOI NaBbl, ONpeaensieMble MO PUCYHKY 11 NPUOXKEHMS C YYETOM LUMPUHbI Lenuka ly;

Y .
AU | - CMelleHusa nopoa, MM, nosaam 3abos NepBoW saBbl, onpeaensieMbie Mo PUCYHKy 12

npunnoXxeHum4a,

VY44 - CKOPOCTb CMELLEHWN TMOpoA B 30HE OCTaTOYHOrO OMOPHOro [JaBJIEHUA B TFOPHbIX

Bblpab0oTKaxX C OXPaHOW YrofibHbIMU LeNNKaMmn, MM/Mec, pPUCyHOK 13 MpUIOXKEHMS;

t - BpeMs nopaepXaHus rOpHON BbIpabOTKM B 30HE OCTATOYHOro OMOPHOro AaBfieHUsI NepBOM
Wnn BTOpOW nasbl, Mec. Mpu BO3AENCTBMM ONOPHOro AasneHust 6onee ogHOro roga npuHuUMatT t =
12k, rae kw - KOapdULUMEHT BAUAHUSA BPEMEHU, NPUHMUMaEMbIn No Tabavue N 7 npuioxeHus.

a)

6)

Puc. 8. N'padmkm cMeLleHnit NOpoa B MPUCEYUYHbIX FTOPHbIX
BblpaboTKax BHE 30Hbl BAUSAHNSA COBCTBEHHOro O4YNCTHOrO 3abos:
a - obwunii; 6 - gna Hebonbwnx rNy6uH

a)

6)

Puc. 9. N'padu1Kn CKOPOCTU CMELLEHMI NMOPOA B MPUCEYHbIX

PucyHok (He npuBoanTcs)

PucyHok (He npmBoAuTCS)

PucyHok (He npmBoanTCS)

PucyHok (He npmBoAUTCS)

FOPHbIX Bblpa60TKaX BHE 30Hbl BIMSHMNSA COBCTBEHHOIO OYMUCTHOTIO

3abosa: a - obwun; 6 - ona HeboNbWKUX rNy6UH

6)

PucyHok (He npuBoguTcs)



PucyHok (He npuBoauTCcs)

Puc. 10. N'padunkn cMeweHnin nopoa B NPUCEYHbIX FOPHbIX
BblpaboTkax B 30He BNAHUA COBCTBEHHOrO OYMCTHOro 3abos:
a - obwmin; 6 - gnsa Hebonbwnx rny6umH

3HauyeHuna koadpdpuumeHTa kuy

Taébnuua N 7

Konwnyecrtso, net 3HadeHue kw, npu Re, MlMa
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 ocHOBaHWMM pacyeTHOW BEINMYMHbI CMELLEHMI NMOPOA Ha KOHTYpe MornepeyvyHoro ceyeHus
COMNPSIXXEHWUI N YYaCTKOB COMpPSAratoWmMXcsl ropHbIX BbipaboToOK 3a BeCb CPOK cnyx6bl Ukp, HEO6X0AMMO
NpOU3BOAUTb OLLEHKY MHTEHCMBHOCTU MPOSBAEHUA FOPHOrO AaBAeHUs No NYHKTY 7 npunoxeHusa N 3

K NMHcTpyKkumu n Tabnuue N 8 npunoxxeHus.

PucyHok (He npuBoguTcs)

o y
Puc. 11. HomorpammMa gns onpegeneHums cMeLlleHnmn U1

PucyHok (He npmBOoAUTCS)

. y
Puc. 12. HoMorpamMma ansa onpeaeneHns cCMeLwweHnin AUl

KaTteropun MHTEHCUBHOCTU NPOSIBJIEHNUIA FTOPHOIro AaBJIEHUSA

Taébnuua N 8

Ycnosus nogaepXXaHust CONPSXXeHUM ropHbIX
BbIpaboTOK NO MHTEHCMBHOCTM MPOSIBIEHNS TOPHOrO
nasnenuns (I - III - kaTeropmm MHTEHCUBHOCTW)

CMeuweHusa nopoa, MM

I. Hebonblioe gaBneHune

Ao 50

II. CpegHen MHTEHCUBHOCTH

Csbiwe 50, oo 200

III. NHTeHcMBHOE AaBfieHne

Csbiwwe 200

PucyHok (He npuBoguTcs)
Puc. 13. Homorpamma ans onpegeneHns CKOpocTn CMeLeHuns

y
nopoga V1



III. PACYET NAPAMETPOB AHKEPHOW KPEMWM COMPS)XEHUI

14. PacyeT napaMeTpoOB aHKEpHOM Kpenu W [AONOSIHUTENbHbIX CPEeACTB €e YyCuieHus Aans
COMpPSIXXEHNI MNPOM3BOANTCA B 3aBUCUMOCTM OT MHTEHCMBHOCTM TOpPHOro pAaBfeHusl, cnocoba wu
napamMeTpoB OXpaHbl FOPHbIX BbIpabOTOK OT BAUSHUSA OYUCTHbIX PaboT, MPOYHOCTU, TPELUMHOBATOCTU
N YCTOMYMBOCTM NOPOA B KpoBJe.

15. B Ka4yecTBe KpUTEPUS MHTEHCUBHOCTM FOPHOIro AaBfIEHUSA ANA pacyeTa Kpenu npuHUMarTcs
pacyeTHble CMeLLeHUs1 KPOB/IM C aHKepHOW Kpenbto Ua, onpeaensieMble ANs CONPSHKEHUSA BHE BIUSHUS
OUYMUCTHbIX paboT U B 30HE UX BIUSAHWUS COOTBETCTBEHHO MO opMyaM:

Ua = 0,5kaUo; (15)
Ua = 0,5kaUKp, (16)

roe kKa - KoapdUUMEHT, YUYNTbIBAOWMIA CTEMNEHb CBA3bIBAHUS U YMPOYHEHUSA MOPOA MPU PasnnUHbIX
KOHCTPYKUMSIX W crnocobax 3akpenjeHusi, npuHUMaeMbli paBHbiM 1,0 40 3aMKOBbIX
KJIMHOPACMOPHbIX M CTaNENO/IMMEPHbIX aHKEPOB Mpu ANWHe 3akpennenusa o 0,5 M; ka = 0,85 npwu
ONWHe 3akpennenus amnynamu 1,0 M; 0,75 - Npu 3aKperneHnn aHkepa No BCEN ASIMHE CKBaXWHbI

(wnypa);

Uo - CMelleHus Nopo/ Ha CONpPSAXXEHUSX BHE 30Hbl BIMSHUSA OYUCTHbIX paboT, onpeaensieMble no
dopmyne 6 NpUNOXKeHUS;

Ukp - CMELWEeHns Nopoa Ha COMPSHKEHUSX B 30HE BIIUSHUSA OYUCTHbIX paboT, onpegensieMmbie Mo
dopmynam 7 - 12 NpuioxeHus.

Mpu pacyeTHbIX cMeweHmsax cebiwe 300 MM, pacyeT NapaMeTpoB aHKEpPHOW Kpenwu rnpoBoAUTCS
n3 TpeboBaHms obecneyeHmnss MaKCMMasibHbIX CMELLEeHnn KpoBaun He 6onee 300 MM.

16. B ycnoBusix He60OMbLLIOIO FOPHOro AABMEHUS MPU PACUYETHbIX CMELIEHUSAX KPOoBAW A0 50 MM
COMpPOTUBJ/IEHNE aHKEpPHOWN Kpenu Pa M AnvHa aHkepoB la MpUHMMalOTCS B 3aBUCUMMOCTM OT TUNa
KpoBnu no Tabnuue N 9 NpunoxeHus.

17. B yCnoBusIX FOpHOro AaBfieHUsl CpeflHeEN MHTEHCUMBHOCTM M MHTEHCUBHOIO MPM pPacYeTHbIX
cMeLeHnsax Kposaum Ao 300 MM COMpOTUBIIEHNE aHKEPHOI Kpenu Pa u anvHa la onpeaensitoTcs:

npu I Tune KpoBAM NO HOMOrpamMMme, MNpuBeAEHHOM Ha pucyHke 1 npunoxexHus N 1 K
UHCcTpyKuUm;

npu II TMne kKpoBaun Pa NpUHUMaTb B COOTBETCTBMU C HOMOrpPaMMOW pucyHka 1 npunoxeHms N 1
K IHCTpYKUMK, @ ANnHY aHkepoB no Tabnnue N 9 npunoxeHus;

npu III u IV TMnax KpoBAW COMNPOTUBIEHME Kpenun U AJIMHY aHKepoB cneayeT NpuHMMaTtb Ha
10% wn 20% cooTBeTCTBEHHO, 60/IbLLIE MO CPABHEHMIO C pacYETHbIMK, MO PUCYHKY 1 npunoxeHms N 1
K UHCTpyKUuun;

npu II Tune kpoBnn npuBegeHHble B Tabavue N 9 npuaoXXeHns napaMmeTpbl ASIMHbI aHKEPOB la,
COOTBETCTBYIOT MOLLHOCTM HenocpeacTBeHHOW kposnan hux Ao 0,3B n 3akpenneHuo aHKepoB B
YCTOMUYMBBLIX MPOYHbIX Nopodax MowHocTbio 6onee 0,5 M. Mpu wupuHe BbipaboTkm oT 8,5 oo 12 M
NPUMEHSATb ABYXYPOBHEBYO CXEMY Kpenwu C AIMHOM aHKepOB NepBoro ypoBHS He MeHee 2,0 M npu I u
IT Tnax kpoBnn n He MeHee 2,4 M npu III n IV TMnax kposnw.

Tabnuua N 9

MapameTpbl aHKepHOW Kpenu



PacueTHas ConpoTtneneHue [OnvHa aHkepoB | Npy TMNax KpoBan u
lWwnpuHa aHKepHoW kpenu Pa npun MOLLHOCTM HEMoCpeaCTBEHHOM KPOBAU huk, M

COMpsXXEeHUN TUNax Kposnu, kKH/M?

B Npoxoake
B, M Inlil III n IV I III IIIn 1V

hue < 0,2B | huk > 0,2B

4,0 45 50 2,0 1,5 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 2,4 2,6 3,4
8,5 85 97 3,0 2,6 2,8 3,6

18. [na obecneyeHms paboyero COCTOSIHUS COMPSXXEHWUA BbIEMOYHbLIX TFOPHbLIX BblpaboToK C
OYUCTHbIM 3a60eM N CONpSXXEHUM NOArOTaBAMBAIOLLNX FOPHbIX BbIpabOTOK B 30HE BAMSAHUSA OYUCTHbIX
paboT npu pacdeTHbiX cMeweHunax Uxp > 300 M aHKepHYl Kpenb cneayetr yCWIMBaTb PaMHOM
Kpenbto, NoAaTAMBbIMM CTOMKAMM UAN AOMNOSHUTENbHbIMW aHKepaMu. MNpu 3TOM napaMeTpbl OCHOBHOWM
aHKepHOW Kpenwu npuvHMMatoT No puUcyHKy 1 npunoxenmsa N 1 k UHcTpykumm ans U = 300 MM, a
Kpenb YCUIEeHUs paccunTbiBaeTcs rno opMmynam:

ONS NoAaT/IMBLIX CTOEK N paM: Py = 1,5(Pmax - Pa); (17)

A1 4ONOSIHUTENbHbBIX aHKEPOB: Pc.p = Pmax - Pa; (18)

|a.y = |max, (19)

rae Pcy - CONPOTUBIIEHME KpPenu ycunenus, kKH/m?;
la.y. - ANMHA AOMOSTHUTENBHOIO aHKEepa YCUNEHUS, M;

Pmax W Imax - NapamMeTpbl CONPOTUBAEHUM aHKEPHOW Kpenu M ANMHbI aHKepos, Tpebyembie no
pacyeTHbIM cMeLeHnsAM KpoBan Uxp B NpOAOIKEHNE BCEro CpoKa Cryxbbl, onpeaenstoTcs no pUCyHKy
1 npunoxeHuns;

Pa - CONpPOTUBNIEHNE YCTAHOBIEHHOW NpUY NPOXOAKE aHKEPHOW Kpenu, kKH/M?.

[JlononHuTenbHble CpeacCTBa KpensieHMss U B TOM 4uCne CTOMKW YCWIEHUS MOXHO 3aMeHMUTb
aHKepHOW Kpenblo, yCTaHaBNMBaeMoln B ABa YPOBHS, KaK 3TO MOKa3aHO A9 Pa3/IMYHbIX BapuaHTOB
OXpaHbl ropHbIX BblipaboTok B npunoxeHmn N 1 kK MHCTpyKumm.

19. B KadecTBe KPUTEPUS WHTEHCMBHOCTW FOPHOrO [AaBJIEHUSA AN pacyeTa Kpenu B 6o0kax
COMPSXXEHWUA cneayeT NpUHMMaTb MO aHanormm c npunoxeHnem N 2 K WHCTPyKUMWM CTeneHb

OTHOCMTENbHOMN HanpsxeHHocTn nopoa u nnacta Og, onpenensemyto no dopmyne:



o, =khk vH /R ., (20)

rae 7 - cpeaHuii 06bEMHbIN BEC Nopoa, NpMHMMaeMblit paBHbiM 0,026 MH/M3;
H - rnybrnHa pacrnonoxXeHus CONpPsS>XeHUn OT MOBEPXHOCTU, M;
Rc.6 - pacyeTHOe CONpoTMB/EHME CMOEB, NaacTa n nopoa B 6okax Ha cxaTtune, MMa;

ki - KO3(D®dUUMEHT KOHUEHTpauuMu Hanps>xeHMn B 6okax npuM nNpoxoake W noaaep)xxaHum
COMPSIXXEHUN, NPUHUMAEMBIN:

AN CONpSXXEHUIM C nepecekawwnMnucs ropHbiMm BblpaboTtkamm - 1,6, pucyHok 1 (a, 6, 3)
NPUNIOXeEHUS ;

AN CONPSXXEHUIA C MPUMbIKAOLWMUMUM FOPHbIMUK BbipaboTkamu - 1,4, pucyHok 1 (B, T, A, €, X, W,
K, 1, M) MPUNOXEHUS;

A1 COMPSIXKEHUN BblIEMOYHbIX FOPHbIX BbIpaboOTOK C OUYMCTHbLIM 3a60eM, pUCYHOK 3 MPUAOXKEHUS
- 2,3 npu III Tune kposnun, 3,0 npn I n 1V, 4,5 npu Il Tune kposnu;

k2 - KkO3a(pdUUMEHT yBenuMueHUs HanpsxeHns B 6GOKax COMNPSXXEHUA OT APYrMX TOpHbIX
BblpaboToK, KOTOpLIA npu | 2> 15 paBeH 1, a npun | < 15, onpepensercs no ¢gopmyne:

k,=2——, (21
> 3 (2D

34echb | - paccTosiHMe A0 BAUSAIOLWEN FOPHOM BbipaboTKu;

ko - KO3(DPUUMEHT yBENMYEHUS HAMPSXKEHUN B 60KaAX COMPSKEHWI MPU PaCrosioXEHUN UX B

30HEe BJINSAHMS OMOPHOr0 AAaB/EHUS OT OYMUCTHbIX paboT, KoTopbIn nNpu ly 2> 0,1H paBeH 1, a npwu
wunpunHe uenuka ly meHee 0,1H, onpeaensaetcsa no gopmyne:

(%

0.max

_— —1)(0,1H—lu), 2

° 0,1

30eCb Ko.max NpuHUMaeTca paBHbiM 2 npu I, III 1 IV TMnax kpoBAu u paBHbiM 3 npwu II TMne KpoBnu.
Onsa conpsi>XeHunii BbIEMOYHbLIX FOPHbIX BbIPpabOTOK C OYUCTHbIM 3ab0eM, PUCYHOK 3 MNPUNOXKEHUS;
KoadduumneHTbl ka2 n ko B popmyne 20 NnpuioxeHna npuHUMaeTcs paBHbiMu 1.

B ycnoBusax, rae Hanpsi)KeHHOCTb B 60Kax MeHblUe pacyeTHOro COMpOTUBJIEHMS CXKaTUIO BCeEX, B
TOM yncne n Hambonee cnaboix cnoes nopog u yrns B 6okax:

o =K IH o3

¢.0.min

KpenjeHne 60KOB aHKEpPHOW Kpenbk He npeaycMaTpuMBaEeTCs, 3@ WCKJ/IOYEHMEM OCTpbIX YrnoB
COMpsIXXeHUN, 0cob6eHHO B KanuTalibHbIX FOPHbIX BblpaboTkax C ANIMTENbHbLIM CPOKOM Ccnyxbbl (6onee
5 neT), rae cneayeT ycTaHaBAMBaTh aHKepbl ANuHOW 1 - 1,2 M ¢ conpotuBneHnem 10 - 15 kH/M2,



Ecnn HanpsxeHHOCTb B 6okax 06 npeBbILLIAET paCYETHOE COMPOTUBNIEHUE CXKATUKO TOJIbKO

cnabbix nopoa M yrns obuwen MowHoCTblo A0 1,5 M, HO MeHblle CONPOTUBNEHUS CXKATUID APYrUX
nopoa, npeaycMaTpMBaeTCs YCTaHOBKa B 3TMX nopogax (nslacte) aHKepHoOW Kpenu, C
CONpOTUBAEHMEM aHKepHoW Kpenun Pas M AAWHY aHKepoB las Ha COMpPSXXeHUsSsX MNpUHUMaETCs
COOTBETCTBEHHO paBHbIMM 20 KH/M? 1 1,5 M. Ha OCTpbIX yrnax COnpsiXXeHWin KanuTalbHbIX FOPHbIX
BbIpaboTOK C ANUTENbHBIM CPOKOM CNYy>XObl COMPOTUB/IEHWE KPEnu U ANMHY aHKepoB cneayeT
yBennumTb B 1,5 pasa, a pacctossHue Mexay psiaamum aHkepoB npuMHuMaTb 1,0 - 1,2 M,

20. Kpenb C paccuuMTaHHbIMM NapaMeTpaMy yCTaHaBMBAETCA Ha CaMOM COMPSXEHUU, a TaKxKe
Ha y4acTkax no o6e CTOpPOHbl OT COMPSratoLUMXCS TOPHbIX BbipaboTOK B 3aBMCMMOCTM OT PacYeTHOM
LUMPUHBI.

Ecnn wwupuHa conpsixeHnss < 8 M, TO K 30HE COMPSXKEHUS OTHOCATCA TaKXe YacTu
NPUMbIKAOWMX M MepeceKalwmnxcs BblpaboTOK Ha MNPOTSXeHUM paBHOM 0,5 UX WKpUHbI. Ecnu

LUMPUHA COMpPSAXKEHUSN > 8 M, TO K 30HE COMpSXXEHUS OTHOCSATCSH TaKXe 4YacTu MPUMbIKAKLWKUX U
nepecekamwwmxcs BblpaboTOK Ha MPOTSXEHUM PpaBHOM UX LWKUpPUHE. PacyeTHas BbiCOTa FOPHbIX
BblpabOTOK M COMNpPSXXEHUIM MNPUHUMAETCS paBHOM WX MaKcuManbHOM aKTUYEeCKO BbICOTE B
npoxoake.

MpunoxeHue N 15

K ®eaepasnbHbiM HOpMaM 1 Npasunam

B 061acTu npoMmbllieHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy N NpUMEHEHUIO
AHKEPHOW Kpenwu Ha yroJibHbIX waxrtax",
YTBEPXAEHHbIM NpMKa3oM denepanbHON Cnyxbbl
MO 3KON0rM4YECcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa30py

OoT 19 Hosbpsa 2020 r. N 448

BblIBOP KOHCTPYKLIMA AHKEPHOW KPEMMW

1. Bbi6bOp KOHCTPYKUMW aHKEpPHOW Kpenu, COCTOSILEN U3 aHKepoOB, OMOPHbIX 3/IEMEHTOB U
3aTaXKM onpeaensercs:

Ha3Ha4yeHueM;

CPOKOM Cnyx6bl;

¢dopMOon N pazMepoM ropHbix BblpaboTok;

WHTEHCMBHOCTbLIO FOPHOIro AAB/EHUS;

CTeneHbl YCTOMUYMBOCTM NOPOA B KpoBie M HoKax ropHbIX BbIpaboTOK M COMPSIXXEHUA.

2. nviHa 3akpenneHnst aHKepoB B CKBaxuHe (Wnype) B 3aBUCMMOCTM OT AMaMeTpa CTepXHS dc,
aAvameTpa amnynbl da, AnameTpa CKBaXXWHbl dc M CYMMApHOW ANMHbI YCTaHaBAMBAEMbIX aMnyn laun

onpeaensieTca nNo pUcyHKy 1 nNpunoxeHus.

AHKEpbl C 3aKpernjieHNeM CTEpPXHeN MUHepasnibHOW KOMMO3ULMEN MPUMEHSAIOTCS B CleAyoLmX
cnyyJasx:

B rOpHbIX BblpaboTKax CO CPOKOM cnyx6bl 6onee 10 neT;



B FOpPHbIX BblpaboTkax, NpoiAeHHbIX MO NjacTtaM BeCbMa CKIOHHbIX K CAMOBO3ropaHuio;
B ropHbIX BbipaboTkax ¢ 06BOAHEHHBIMM NOpPOAAMM.

3. Tpn 3akpenjieHnn CTepXHel aHKepoB B CKBaxumHax (wnypax) amnynamm C
bbiCTpOTBEPAEIOWMMN CMOS1IAaMK, BPEMs OTBepxaeHus nepsok (rnybokon) amnynbl AO/KHO ObiTb
MUHMMalNbHbLIM, @ OCTaJIbHbIX aMnyfa C 3aMeA/leHHbIM CPOKOM OTBEPXAEHUSI - B COOTBETCTBUM C
OENCTBYOWWMMN MHCTPYKUMSAMU MO UX NPUMEHEHMIO.

4. Bce npuHATbie A9 NPUMEHEHUS KOHCTPYKLUUW aHKEPHOM Kpenu AO0SIXKHbl  UMEeTb
COOTBETCTBYWOWME cCcepTUdMKaTbl C YKasaHMEM B TEXHUYECKUX XapaKTepucTukax 3HaueHWui
MUHMMaNbHOM MNPOYHOCTM Ha pas3pblB Mo pe3bbe, rarnke, COEANMHEHUKD CTEPXHEW W ApPYruM
ocnabneHHbIM CEYEHUSAM.

PucyHok (He npuBoanTcs)

Puc. 1. HoMorpamMa ons onpeaeneHuns AnuHbl 3aKpensieHns
CTepXHS aHKepa B CKBaxuHe (wnype)

5. Mpn NpoekTUpoBaHMN aHKEPHOW Kpenu pacyeTHas Hecyllass CnoCobHOCTb MpUHMMAETCs Mo
MWHUMANIbHOM MPOYHOCTU CTEPXHEN Ha paspbiB WM MUHUMANbHOM MPOYHOCTM WX 3aKpenseHus B
CkBaXknHe (Wnype) Ha AJIMHe MeHble 1 M C y4eTOM yMeHblueHUs Hecywen cnocobHoctn Ha 20% npwu
paboTte aHkepoB B 06blyHbIX M Ha 40% B HebnaronpuaTHbIX ycnoBuax. [pM MCNonb3oBaHUK
aHKepHOWM Kpernu B TOpHbIX BbipaboTKaxX W COMPSXXEHUAX CPOKOM cayxbbl Ao 40 net C CyXumu
nopogamMm B KpPOBJSie M NpU BAAXHOCTM BO3ayxa MeHbwe 85% Na aHKepoB nNpuUHMMaeTca B
cooTBeTCcTBUM C Tabnmuen N 1 npunoxeHus.

[0ns ropHbIX BbIpaboOTOK M COMPSIXKEHUI CO CPOKOM cnyxb6bl cBbiwe 40 net n B 06BOAHEHHbIX
nopogax Na cneayet npuMHMMaTb Ha 20% MeHblle yKa3aHHbIX B Tabnuue N 1 npunoxeHus.

PacyeTHyl0 Hecyllyt CNoCOB6HOCTb aHKEPOB M3 CrneuuanbHbiX CTEPXHEN (M3 BbICOKOMNPOUHOM
CTann €O cneuunanbHOW pe3bboil, U3 HECKONbKMX CBUTbIX MPYTKOB, W3 apMaTypHbIX KaHaToB, W3
CTeK/IoNNacTMKa) cfefyeT NMpUHUMaTbT B COOTBETCTBMU C TEXHUYECKOW [NOKYMEHTauuen, C y4eToM
YMEHbLUEHMS pacyeTHON HecyLlell cCnocO6HOCTU B PasiMyHbIX YCI0BUSAX paboTbl aHKEPOB.

MPUHATYIO MNPU MPOEKTUPOBAHUM PACYUETHYI HECYLlyl CMOoCO6HOCTb AHKEpPOB C AJIMHHOM
3aKpENnJIEHNS CTEPXHS MeHblle 1 M HeobXx0AMMO KOPPEKTUPOBATb B COOTBETCTBUMM C (haKTUUYECKOM,
onpeaensieMoin 3KCNEPMMEHTANbHO B LUAXTHbIX YC/TOBUSAX.



Tabnuua N 1

Hecywasa cnoco6HOCTb aHKEPHOU Kpenwu

XapakTtepuctuka PacueTHasa Hecywaa cnocobHOCTb aHKepa
Na, KH npwn onviHe 3akpenneHus, M

0,5 1,0 no Bcen
AnvHe
CKBa>XWHbI
AHKepbl U3 CTEPXXHEN BUHTOBOro npoduns
n3 ctann A400C, A500C
N 16 100 100 120
N 20 125 125 160
N 25 185 185 240

AHKepbl U3 CTEPXHEN NepnoanyecKoro
npodunna ns cranm A400C, A500C ¢ 120 120 140
MeTpMYECKONn uUin TpaneumesmaHom pespbor

AHKepbl U3 cTep)xHel auvameTpoM 20 MM C
MeTpuyeckon pesbboi

n3 ctanum Cr.5 70 90 100

n3 ctranum Cr.3 60 70 75

AHKepbl U3 CTEpXXHEN AnameTpoM 24 MM C
MeTpuyeckon pesbboi

n3 ctranum Cr.5 100 120 130

n3 cranm Cr.3 85 100 105

6. PasnuuHble KOHCTPYKLMW KAMHOPACMOPHbLIX MeTa/sIMYeCKUX aHKepoB uenecoobpasHo
NPUMEHSATb B KPOBJ1€ rOPHbIX BbipaboTOK B yC/10BMAX HEGOMbLLOIO U CpefHen MHTEHCMBHOCTU FOPHOIro
JaBneHUs W 3aneraHnum B MeCTe 3aKperjieHUs KAMHOPACMOpPHOro 3aMKa HeTpewmHOBaTbIX Mopoa
NMPOYHOCTbLI Ha cxaTue cebiwe 30 Mla.

PacueTHasa Hecywass CNOCOB6HOCTb KJIMHOPACMOPHbIX aHKepOB MpUHUMaeTcs N0 MUHUManbHOM
MPOYHOCTM 3aKpenneHus ux 3amkoB. lMpeasapuTenbHO NpU NpoekTUpoBaHMM Na KIAMHOPACNOPHbLIX
aHKepoB NpuMHMMaeTcs paBHon 50 kH.

7. B 6okax TropHbiXx BblpabOTOK W COMPSIXKEHWIA [OMyCKaeTCcsd MNpPUMEHEHME PasINYHbIX
KOHCTPYKLUMN CTanenosiMMepHbIX, CcTaneMmnHepanbHbIX, KJIMHOPACMNOPHbIX MeTann4yeckux,
CTEeKNOoNNacTUKOBbIX, @ B YCNOBUAX OTHOCUTENbHOMW HaNpsXXeHHOCTW njacta MeHblwe 2 -
KJIMHOPACMOPHbIX AepeBSAHHbIX aHKepoOB, C PaCYETHOW Hecyllen CrnocobHOCTbO, MpuM AuMaMeTpe
ctepxHsa 40 mMm, paBHom 20 kH.



8. B kayectBe AeMndUpYHOLWNX NOAATAMBbLIX 3/IEMEHTOB aHKEPOB MPUMEHSIOTCA: MoAaT/nBble
OMOpHblIE MIACTUHbI, OTPE3KM MeTaNIndeckux TpyboK C BHYTPEHHMM AumamMeTpoMm 26 - 28 MM u
TonwunHom cteHok 3,0 - 3,5 MM, OTpe3KM M3 yrosika, wBennepa, cneynpodwunsa, gepesa n gpyrue,
HaZeBaeMble Ha aHKepbl MexAy BEPXHSKOM WM HATSXXHOW ramkom, CMSATME KOTOPbIX MPOUCXOAUT Mpwu
Harpy3kax Ha aHkepbl o 0,8Na.

9. B KayecTBe ONOPHbIX 3/1IEMEHTOB aHKEPOB B KPOBJiE NMPUMEHSIIOTCA BEPXHAKM ANIMHON, paBHOM
LUMPUHE TOPHbIX BbIpAabOTOK M COMPSIXXEHUN UM COCTaBHble BEPXHSAKN, COeAMHSIOLIMEe BCe aHKepbl B
psoax B €4WHYK COBMECTHO paboTalolyl cucteMy. TakXe TMPUMEHMMbI OMOpHble MAnTbl (C
pasMepamm He MeHee 250 x 250 MM M TONWMHOM He MeHee 6 MM) C MOJIHOW MEPETSXKOMW KpPOBAU
MEeTa/I/INYECKON peLleTyaTor 3aTsAXKKOWM, BbIMOJIHEHHOWM W3 MPOBOJIOKM AMAMETPOM HE MeHee 5 MM u
pa3sMepoM a4erkn He 6onee 100 x 100 MMm.

Ycunme npopbiBa OTBEPCTUST OMOPHOro 3sieMeHTa AOJ/IKHO COOTBETCTBOBAaTb  Hecyllen
cnocobHOCTM aHKepa. YcTaHaB/AMBaeMble mMbkue rodpupoBaHHble NoAxBaTbl (LWTPUMNCbI) AOSXKHbI
NMPUMEHSTLCS BMeCTe C wanbamm pasmepom He meHee 180 x 180 MM M TONLWLMHON HE MeHee 5 MM uan
He MmeHee 100 x 100 MM 1 TOMLWNHOWN He MeHee 8 MM.

10. B 60Kkax ropHbIX BbIpaboOTOK W COMPSHKEHUI paspellaeTcs MPUMEHSTb OMOpHble MUThI,
noAxBaTbl, CBA3bIBAOLLINE AaHKEPbI B psAAax B €AuMHYI0 CUCTEMY, METaNNIMYEeCcKMe MNosoCkl UIN rMbkue
roppupoBaHHble noaxBaTbl (WTpMNCbI). [MpM 3TOM B MNAACTOBbIX MOAMOTOBUTENbHbBIX FOPHbIX
BblpaboTkax B KauyecTBE OMOPHbIX MOAXBATOB TAaKXE [AOMYCKAEeTCs MPUMEHSITb CTEK/I0MNIacTUKOBbIE
NonocChbl WX IepEBSAHHbIE Pacnu/ibl CO CTOPOHbI OTpabaTbiBAEMOW NaBbl.

11. Kputep1siMn KauyeCcTBeHHOM YCTaHOBKW aHKepPOB SABNSIOTCS:
BbICTynawLwas B BbipaboTKy 4acCTb aHKepa He A0J/KHa npeBbiwaTtb 150 MM;

rarka Ha aHkepe Ao/kHa O6biTb 3aTAHyTa C MOMEHTOM: ANs KpoOBAM - He MeHee 200 H-Mm, ans
6oka - He MeHee 100 H-M;

AVaMeTp CKBaXkKWHbl (WWNypa) npeBbiaeT AnaMeTp CTEePXKHS aHKepa B npeaenax 5 - 10 mMm;

OTMHA  CKBaXWH TMNPUHMMAETCA C  YYETOM TOJNLWUMHBI  3aTSXKW, BEpXHAKa W 2/1IEMEHTOB
noaatnamMBocTu Ha 50 - 150 MM MeHblue ASINHbI CTEPXKHEN;

CKBa>XWHbI AO/KHbI 6bITb I'IpFIMO}'IVIHeVIHbI C BbICTynamMmu Ao + 0,5 MM 1 oumLeHbl OT WwTbiba.
[MpoBepKa yCcunng 3aTAXKN raek BbINOJHAETCA NPy NOMOLLM AMHAMOMETPUYECKOro Kikoua.

12. B KpoBae TrOpHbIX BbIpAabOTOK M KX CcONpsXeHun HeobxoanMmo ycTaHaBMBaTb
MeTan/Inyeckme 3aTsSHXXKNU U3 peleToK Uan ceTku, N1Mbo M3 CTEeKoONIacTMKOBbIX TKaHel (peweTkun), a
B ycnoBusx obpywatowencas B npoxogyeckoMm 3aboe HeyCTOMYMBOM KPOBM KOMOMHMPOBAHHbIE
NoAXBaT-3aTSXKM.

Ons kpenneHnsa 60KOB ropHbiX BbIpaboTOK AOMYCKAETCSH NMPUMEHSTb YaCTUUHYIO 3aTSXKY /NWb B
yC/oBUAX pas3pylleHnss Hambonee cnabbix cnoee nopoa. B ycnoBusix paspylieHnss nopos Ha BCH
BbICOTY FOpPHbIX BbIpaboTOK M CONpsiXXeHU HeobxoaMMO NMPOBOAUTL 3aTsXKKy GOKOB, B KanuTasibHbIX
rOpHbIX BblpaboTKaxX M MX COMPSXKEHUSAX MeTalsIMYeCKMMWN peleTKaMm M CeTKaMu, a B BbIEMOYHbIX
FOpPHbIX BbipaboTKax AEPEBOM UM CETKAMU U TKAHSMM.

MpunoxeHue N 16
K ®egepanbHbIM HOpPMaM U Npasunam



B 06/1aCTU NpOMbILWJIEHHON 6€30MacHOCTU
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
AHKEPHOW Kpenwu Ha yroJibHbIX waxrtax",
YyTBEPXAEHHbIM NpMKa3oM denepanbHON Cnyxbbl
MO 3KOMOrM4YeCKoOMY, TEXHOIOTMYECKOMY

N aTOMHOMY Haa30py
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NMPOEKTUPOBAHME
AOKYMEHTALUWWM KPENJIEHUA N NOAAEPXXAHNA NOAINOTOBUTEJIbHbIX
BbIPABOTOK AHKEPHOMU KPEINbIO

1. Mo BblBpaHHbIM KOHCTPYKUMSIM a@HKEpPOB - pacyeTHOM Hecywen cnocobHoctn Na,
CONPOTUBAEHUIO aHKEpHOW Kpenu B KpoBsie Pax n B 60Kax Pas, @ TakXe MNPUHATOMY KOINMYECTBY
aHKepoOB B psfax KpoBAW Nk U 60OKax Nne, paccyMTbiBaeTCcs TpebyeMmMoe paccTosHue Mexay psaaamu,
yCTaHaB/IMBaAEMbIX MPM MNPOXOAKE ropHoW BbipaboTku aHkepoB B kKpoBae Ck m B 6okax Cs no
dopmMynam:

Ck (nkNa.x) / (PaxB); (1)

Cs = (nsNa.s) / (Pash). (2)

Mpn pa3spyleHnn ToNbKO OTAeNbHbIX cnabbix nopog (nnacrta) B 60kax, BMECTO BblICOTbl FOPHOM
BblpaboTkM h gonyckaeTcs NoAcTaBnsaTb B pOpMyNy 2 MPUIOXKEHUS 3HAYEHME pa3pyLUEHHOM 4acTu
nopoa B 60kax No BbICOTE FOPHOM BbIpaboTKu, M.

Mpy NPOEKTUPOBAHUM aHKEPHOM Kpenun KOJIMYECTBO aHKEPOB MEPBOro YpOBHSA B psaax B KpoBJe
cneayeTt NpuHMMaTbh B 3aBMCUMMOCTM OT PACUYETHOW LUMPUHbI FOPHbLIX BbIPAabOTOK M COMpsiXeHuin B.
KonnyecTBo aHKepOB B psAax A0/HKHO COCTaBNATb:

oT4005npn4 <B < 5m;
oT5806Npu5<B < 6 M™;

oT6a07npn6<B < 7Mmnor7p08npn7<B < 8,5 M.

KonnyectBo aHkepoB B 60Kax B psay cneayer MpuHMMaTb B 3aBMCUMMOCTM OT MOLLHOCTM
paspyLwarwmxcs nopog (naacra) mp v 4OJIKHO COCTaBMATb:

lnpuym<1,0wm;

2npn 1,0 <m < 2,5m;
3 v b6onee npum > 2,5M. 4.

AHKepbl B KpOBfe pacrnoslaraTb C OTK/IOHEHMEM KpalHMX aHKepoB OT HopMaauM K
HanacToBaHMIO Ha yron 15 - 20° n Ha paccTtosaHum nx ot 6okoB He 6onee 0,3 M. 5. AHKepbl B bokax
cnepyeTt pacnonaratb Tak, 4YTobbl OHM nepecekanu Haubonee cnabble cnou yrns M nopoj, T.e. C
OTKJ/IOHEHMEM OT HanjacToBaHus Ha yron 15 - 30°, pacctosiHMe OoT KpOoBAM BblpaboTKM A0 BEPXHEro
psiAa aHKepoB AO/KHO 6bITb He 6onee 0,5 Mm.

2. MpoBoAUTCA CpaBHEHME pacyYeTHOro wara yCTaHOBKM aHKepoOB MO YC/0BUIO MHTEHCUMBHOCTU
rOPHOro fAaBsieHust ¢ TpebyeMbiM MO YCNOBUIO MWHMMANbHOW MMOTHOCTU YCTAHOBKM aHkepoB [1 B
3aBMCMMOCTM OT CTeMNeHW YCTOMYMBOCTU MOPOA B KPOBJe W CTeneHu paspyleHus 6okoB, KoTopas
coctaBngeT: 1 aHk/M? npu HeycTonumBbiX; 0,7 aHK/M? nNpu cpeaHen yctonumsoctu; 0,5 aHk/M2 npu
YCTOMUMBBLIX MopoAax B HemnocpeacTBEHHOW kposne u 0,4 aHK/M? Mpu paspylialowmnxcs nopoaax B



6okax. o ycnoBuo yCTOMYMBOCTMN NMOPOA LWar YCTaHOBKM aHKEpOB COOTBETCTBEHHO B KpoBne 1 6okax
onpepensaercsa no dopMmynam:

Ck nK/ FIB, (3)

Cs

ne / Mh. (4)

MpPOEKTHbIN War yCTaHOBKM aHKEPHOW Kpenu B KPOBAe U H6oKax NMpu NpPOXOoAKe MPUHMMaOT no
HaMMEHbLUMM 3HAUYEHUAM, U OKPYrNalT A0 BTOPOro 3Haka. Hanpumep, npu pacyetHoMm Ck = 1,27 M
npoektHoe Ck NpuHUMaloT 1,2 M.

3. Mo NpUHATOMY MPOEKTHOMY Llary YCTaHOBKW aHKEPHOW Kpenu B KPOBE, B AOKYMEHTauuu
KpenJeHnsa C ee ycuneHmeMm AOMOSIHUTENbHOW aHKEpPHOW Kpenblk, paMaMn UM CTOMKAMU YCUITEHUS
npomM3BoAMTCS pacyeT TpebyeMoro Ha Lwar yCTaHOBKM Kpenu KOJIMYECTBa YCWUJIMBAKLWMX aHKEpPOB,
paM mnm crtoek no dopmynam:

CKBPK.y/ Na; (5)

Ny.a

Ny.c CKBPK.y/ Ns, (6)
roe Pky - CONpPOTUB/IEHUE Kpenu yCUieHus KH/M2 NMPUHNMAKOT B COOTBETCTBUMU C paCHETHbIMU AN
pPa3InN4YHbIX COI'Ipﬂ)KeHVIVI;

Na - Hecywaa cnocobHOCTb aHkepa, KH;
Ns - HecyLwasa CnocobHOCTb paMHOM Kpenu Uiam CToek ycuneHus, kH;
Na 1 Ns NpyHUMalOT B pacyeT CornacHo 3asdB/IEHHbIM NPOU3BOAUTENEM AAHHbIX.

Mony4yeHHOE pacyeTOM MNPOEKTHOE KOSIMYECTBO YCUIMBAKOLWMX aHKEPOB, paM WM CTOEK
OKpYyrnstoT B 6onblyto ctopoHy Ao 0,5.

4. B cootBetctBUM C WHCTpyKkumen BbIOMPAOTCS KOHCTPYKUMM W TUMOpPA3MeEpPbl OMOPHbIX
3/1IEMEHTOB, 3aTsAXeK B KpoBJie n 60Kax, a Takxe onpeaensitoT TEXHOIOMMI0O U TEXHUKY A KpenJieHns
ropHon BbipaboTku.

5. Ha OCHOBaHWM CpaBHEHWUS PasIUYHOW [OKYMEHTauMn KperseHus rno TpyAOeMKOCTH,
MaTepMasioEMKOCTN, CTOMMOCTM KpEreHUs W NoAAEepXaHus, a Takxe no ApyruMm dakTtopam,
NPUHUMAETCA NPOEKTHasA AOKYMEHTaUWNS KpPEneHns.

6. YMeHblUeHNEe ASIMHblI AaHKEpPOB, MJIOTHOCTM YCTAHOBKWM aHKEPHOM Kpenu, Kpenu yCUeHuUs u
NnocajoyHO-3alMTHON Kpenu, Mno CpaBHEHUO C TpebyeMbiMM NO WHCTPYKUUM, AOMYCKAeTcs Mo
pe3ynbTaTaMm npoBeaeHus Hay4YHO-MUCCNef0BaTENbCKUX pa6oT o nocneayroLwmnm
KOHCY/IbTaLlMOHHO-METOANYECKMM COMPOBOXAEHWEM LOKYMEHTALMM KPENIeHus.

7. 3a npeaenamu aenctBusa MHCTpYKUMKW, @ TakXe Ha 3Tane BHEAPEHUSA Ha LIAXTe, aHKEPHYIO
Kpenb NMPUMEHSITb MO AOKYMEHTauuu KpenjeHus, C NpoBeAeHMEM Hay4HO-UccrenoBaTelbCkMx paboT
M KOHCY/NbTaUMOHHO-METOANYECKMM COMpOBOXAEHWEM. [lOKyMeHTauus AOJ/hKHa npeaycMaTpuMBaTb
OOMNOJIHUTENbHbIE Mepbl 6€30MacHOCTM W MNOCTOSAHHOE HabnaeHMe 3a MNPOSABIEHUSMU FOPHOrO
[aBIEHUS1 U COCTOSIHMEM Kpenu.

MpunoxeHue N 17
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. ONPEAEJNIEHUE
PACHETHbIX CMELWWEHNU KPOBJIN B MNPOTAXXEHHbIX TOPHbIX BbIPABOTKAX
C AHKEPHOMU KPEINbIO

1. B ropHbix BblpaboTkax, MpOBOAMMbLIX B MacCMBe M MOAAEPXKMBAEMbIX B MPOAOSIKEHNE BCEro
CpoKa cnyx6bl BHE 30HbI BAUSAHUS OYUCTHbIX paboT (Npu wupuHe uenuka ly 6onbwe 0,1H n He MeHee
30 M), BeIMYMHA pacyeTHbIX cMeleHnin kpoBnn Uu, onpeaenseTtcs no gopmyrne:

U =Ukk kk., (1)

T o' m "B "a?’

roe Ur - TMNoBble CMELWEeHUs KpOoBAW, onpeaesnsiemMble B 3aBUCUMMOCTU OT rybuHbl H n pacyeTtHoro
COMpOTUB/IEHUS MOPOA B KpPOBJie CXKaTuo Rc Mo HOMoOrpamMme Ha pucyHke 1 npunoxeHus, npym B = 5

M, Ky =1, kn=1,ke=11ka=1;

Ka - KO3(PPULMEHT, YUMTbIBAIOLLNIA PACTIONIOXEHME FOPHbIX BbIpaboTOK, MPUHMMAEMbIA paBHbIM 1
ONS WTPEKOB, YK/IOHOB, 6peMcbeproB 1 ConpsiXXeHuit n paBHbiM 0,7 ANA KBEPLUNAros;

Ku - KO3(PODUUMEHT, Yy4UUTbIBAOWMA OTNMUME paCYETHOM WUPUHBI TFOPHbLIX BbIPAaboToK W
conpsixeHui ot B = 5 M, paccunTtbiBaeMblit no opmyne:

kw = 0,25(B - 1); (2)

ke - KO3(ODUUMEHT, Yy4UUTbIBAOWMUIA BAUSHUE LPYIUX CMEXHbIX TOpHbIX BbIpaboToK,

NpMHNUMaeMblin paBHbIM 1 NMpU pacCToAHUAX OT HuXx | 2> 15 M, a npu | < 15 M, onpegensembin no
dopmyne:

l .
k=1+1-7% ()

ka - KO3 OUUMEHT, yUYMTbIBAKOWMIA CTEMEHb CBA3bIBAHUS W YNPOYHEHWUS MOPOA Pa3IMUHbIMU

KOHCTPYKUMSIMU aHKEpPOB, MNPWUHMMAEMbI ANS 3aMKOBbIX, KJIMHOPACMOPHbIX M CTasienosIMMepHbIX
QHKEpOoB MpU ANIMHE WX 3aKpenneHus B ckBaxwuHe 0,5 M paBHbiM 1,0, Npu ANVHE 3aKpenieHus
amnynamMu 1 M paBHbIM 0,85 1 Npu 3aKpenieHn rno Bcen ANIMHE cKBaXuHbl (wnypa) - 0,75.

PucyHok (He npuBoanTcs)
Puc. 1. PacueTHble cMeLWeHnsa KpoBan B Maccmee Nnpu B = 5 M
2. B ropHbix BbipaboTkax, NpoBOAMMbIX B Maccmee, a 3aTeM NOAAEPXMBAEMbIX B 30HE BAUSAHUSA

OUYUCTHbIX paboT npu wupuHe uenuka 0,1H > Iy > 15 M, BeNMUYMHaA pacUYETHbIX CMeLleHUn KpoBnun Uy,
onpegensetcs no gopmyne:

U, =U, +AU kk k Kk, (4)

I o m UBTUK CKp?



roe AUH - pacyeTHble CMELLEHNS KPOBM B Nepuoj oxpaHbl LENMKOM wupuHoit 0,1H > Iy > 15 M,
onpeaensieMble B 3aBUCUMOCTU OT |y, H 1 Rc NO pUCYHKY 2;

Kkp - KO3 DUUMEHT, yunTbiBaOWMNIA 06pyLLIaeMOCTb OCHOBHOW KPOBAU, MPUHUMAEMbIA paBHbIM 1
ona I n III tmnos kpoenu n 1, 2 - anga II Tuna Kposnu.

PucyHok (He npmBoAUTCS)

Puc. 2. PacyeTHble CMeLLleHNS KPOBJIN NPU OXpaHe ropHoM
BblpabOoTKM LennKamm

3. B nnactoBbiX BbIEMOYHbIX FOPHbIX BblpaboTkax, NMPOBOAMMBLIX B MAaCCMBE, OXPaHSIEMbIX 3a
nason uenmkom 0,1H > Iy > 15 ™M, a 3areM, norawaeMblXx 3a CMEXHOW JlaBON, onpeaeneHue
pPaCUYETHbIX CMELLEHNI KPOBNM B NPOAOJIXKEHME BCEro Cpoka cnyxbbl, nponsBoanTtcs no dopmyne:

U, =U, +(AU, +Uk, k. k k. (5)

B "a "Kp?

1L .
roe Uﬂ - AONOJSIHUTENbHbIE CMELLEHNS OT BJIMSAHUS MOraluatoLwen naBbl, ONpPeaensoTcsi Mo PUCYHKY
3 NpUNOXeHMUs.

4. B nnacToBbIX rOpHbIX BblpaboTKax, NPOBOAMMbIX B MacCMBE W MoraliaeMbix 1aBoi, BeIMUYNHA
pacyeTHbIX cMelleHnin Un KpoBNK, onpeaensercs no gpopmyne:

Un = Uux + UﬂkLLIkBkaka, (6)

roe Un - pacyeTHble CMELLEHNS KPOB/N B Nepuoa BIIUAHUS OMOPHOro AaBneHus Ha npoTtsxeHun 0,1H
OT noralwiatouen nasbl, onpeaensieMble B 3aBUCUMOCTM OT H 1 Rc MO pUCYHKY 4 NPUIOXEHUS.

5. B niacToBbiX TOpPHbIX BblpaboTKax, MNpPOWAEHHbIX B MacCMBE, a 3aTEM OXpPaHSAEMbIX
paspylanwmnmcs B BblpaboTaHHOM MPOCTPAHCTBE LIE/IMKOM LWMPUHON 2,5 - 3 MOLWHOCTKU njacta uiau
noAdepXUBAeMbIX  Ha rpaHvMue C  BblpaboTaHHbIM NPOCTPaHCTBOM n OXpaHseMbIX
NnocagoyHO-3alMUTHON KpEnblo, pacyeTHbl€ CMELLUEHUS KPOBAM A0 NepBoi oTpabaTbiBaeMoW saBbl
onpeaensTca Nno NyHKTY 4 NpuioxeHus. Ha Becb nepuoa noanep)XaHus Takux ropHbIX BbipaboTok,
[0 UX MOoralleHnsl CMeXHON NaBon, Npu pacyeTe AOKYMeHTaLUMWU KpPENJeHUsl, B Nepmoa MHTEHCUBHOIO
rOpHOro AaBJ/IEHUS, BO BCEX YCOBUAX, MPUHUMAIOTCA paBHbiMK 300 MM.

6. B nnactoBbix TropHbiX BbipaboTkax, npoBoAuMbIX "BApuceuky" K BbipaboTaHHOMY
NPOCTPaHCTBY, C 3alUMTHOM YrosibHON MOMOCOM WNPUHOM 2 - 4 M Ha pacCTosHUM OT oTpabaTbiBaeMoli

nasbl 6onbwe 200 M 1, NorawaeMblXx CMEXHONM NaBol, BeNIMUYMHA pacYHETHbIX CMeLlleHnn KpoBan Unp,
onpepenaertcs no gopmyne:

U, = U+ U™k, ko k,, (7)

m Kp'a?’

mnp o
roe Uo - pacyeTHble CMeLWeHUs KpOoBAW MpU Npoxoake ropHoh BbipaboTku, onpeaensieMmbie B
3aBUCUMOCTM OT H 1 Rc No puCyHKy 5 npunoxeHus;

mnp o
Uﬂ - pacyeTHble CMeLlEeHNs KPOBAM B NEPUOA BIIMSAHMS nMorallatrowen nasbl, onpeaensemole B
3aBUCUMOCTM OT H 1 Rc MO pUCYHKY 6 nMpunoxeHus.

PucyHok (He npuBoanTcs)

Puc. 3. PacyeTHble CMeLWeHNsT KpOBIM FOPHOM BbipaboTkM B 30He



B/IMSIHMSA Norawatollen nasbl
PucyHok (He npmBoAnTCS)

Puc. 4. PacyeTHble CMeLWEeHNsT KPOBIM FTOPHOM BbIpaboTKM B 30He
B/IMSIHMSA NorawatoLlen nasbl

PucyHok (He npmBoAUTCS)

Puc. 5. CMelweHna KpoBay nNpm NpoxoaKke rnpmucevHom
ropHoOn BblpaboTKkK

PucyHok (He npmBoAUTCS)

Puc. 6. PacueTHble CMELLEHNSA B MPUCEYHOIN FOpHOI BbipaboTke
B 30HE BNSAHUA Morallatollein nassbl

MpunoxeHue N 18

Kk ®enepanbHbiM HOpPMaM 1 NpaBunam

B ob61acTtu npomblwieHHON 6e3o0nacHOCTH
"MIHCTPYKUMS MO pacyeTy N NpUMEHEHUIO
aHKEepHOWM Kpenu Ha yronbHbIX WwaxTax",
YTBEPXAEHHbIM NMpuKkasoMm OegepanbHON Cyx6bl
Mo 3KONI0rM4YEeCcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY HaAa30py

oT 19 Hoabps 2020 r. N 448

AHKEPbI, TPUMEHAEMBbIE HA LLUAXTAX

Tabnnua N 1
XapakTepucTuka aHKepoB, peKOMeHAYyeMbIX K TPUMEHEHUI0
Ha waxrax
N n/n Tun aHkepa KoHCTpyKTUBHOE O6nacTtb NnpuMeHeHuns
HanMmeHoBaHue
A16B,
AKM AB16
CranenonmmepHble 13 A20B, AK20B, Yronb npu Rc 2 6 MMa, nopoaa
1 rnpokaTa BMHTOBOIO AKM AB20, AKB, AB20IT, npu Re > 10 MMa, noaBecka
npoguns ACM208B MOHOPENbCOBbIX [OPOr
A25B,
AKM AB25
ACMN-20, ACM-24, AKC-20
CranenonumepHsblie 13 ' ¢ ! >
2 KPYFOrO CTanbHOro AKM AM20, Yronb npu Rc _> 6 Mla, nopoaa
npoq)mng AKM AM16 an RC = 20 Mrla




CranenonumepHsbie 13 AK-22
3 npokaTa AKC—22’ Yronb npu Rc 26 Mla, nopoaa
nepvoAnYECKOro AKM AM16 (20, 25) npu Rc = 10 MMa
npoduns
- >
4 CranenonumepHbIn co AKM16, AKM20, AKM25 Yronb npun Rc < 6 Mla, nopoaa
CBApPHbLIMU CTEPXKHSAMMU npw Re > 10 MMNa
AKO1, AKO2, AKO1-08 B nopone u vie
(-14, -25, - 32), POAE W yrne.
5 KaHaTHble KAF-20 B nopogae.
B 6opTy BblpaboTku
AC-25B B nopone v yrne
AKM AB, AKM AM, AKM B nopoae u yrne
6 CraneMuHepasnbHble
ACM-1, ACM-2 B nopoge
> -
7 CTaneopraHu4eckuii B nopoae v yrne npu Re = 40
50 MMNa
M . Yronb npu Rc > 8 MlMa
o | Mo
Mopoaa npu Rc 2 40 MMa
9 MonumepHsble BMNA B nopoae u yrne
AKO1-121,
AHKep A1 noaBecKu AKO01-125,
10 MM AK01-25 cOBMECTHO C B nopoae u yrne
rankom-noaBecoM
PucyHok (He npuBoguTcs)
L, MM d, mm A, MM PaspbiBHOe | [onyckaemasa | YanuHeHue, | Macca,
ycunue, kH Harpyska, kH % Kr
1600 4,1
1800 4,6
2000 51
2100 M20 23 100 60 5,4
2300 3...4 5,9
2500 6,4
3000 7,6
1600 5,8
M24 27 140 85
1800 6,5




2000 7,2
2100 7,6
2300 8,3
2500 9,0
3000 10,0
Puc. 1. CtanenonnmepHble aHkepbl ACI, AKM AM 13 npokaTos
Kpyrnoro npodunsa: 1 - cTtep)XeHb aHkepa; 2 - wanba onopHas;
3 - rarika. Matepuan ctepxHs - BCt3. B = 60 ... 100 MM
a
PucyHok (He npmBoAUTCS)
6
PucyHok (He npuBoanTcs)
B
PucyHok (He npuBoanTcs)
Puc. 2. O6Wwmin BUA OCHOBHbIX TUMNOB
cTajsienosiMMepHbIX aHKEpPOB, NPUMeHseMblX Ha waxtax Kysbacca:

1 - cTepxxeHb aHKkepa; 2 - wanba onopHas; 3 - rarka. MaTtepuan
cTepxHs - A400-14-1-5254-94. a, 6 - npeacrasuTenun rpynmnobl
cTanenosiMMepHbIX aHKEPOB U3 KpYyroro npodunsa (aHkep Tvna

AKM20 n aHkep tTnna AK-20 (AIMC)); B - npeacraButenb rpynnbl

cTasienosiMMepHbIX aHKEPOB M3 apMaTypHOWN CTasu nepmuoamyeckoro

npodunsa (cTanenonnMepHbin aHkep Tvna AK-22)
PucyHok (He npuBoanTcs)
L, mm | Homep npodunsa | PaspbiBHOE Jonyckaemas YanunHeHue, | Macca, Kr
ycunune, kH Harpyska, kH %

1600 4,1
1800 4,6
2000 51

22 125 96 2..3
2200 5,35
2500 5,85
3000 6,35

AK-22 (AKM AM) 13 npokaTa nepmoanyeckoro npopuns:
1 - cTepXxeHb aHKepa; 2 - wanba onopHas; 3 - ranka.
MaTepuan ctepxHs - A400C

Puc. 3. CtanenonnmepHsblii aHkep




PucyHok (He npuBoguTcs)
L, MM Homep d, mm | di, MM | Pa3pbiBHOe | [lonyckaeMas | YanuHeHun | Macca, Kr
npoduns ycunue, KH | Harpyska, kH e, %
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 CTasnenoIMMepHble aHKepbl
M3 nNpokaToB BMHTOBOro npodumnsa (AC20B n AC25B):
1, 2 - cTepxeHb aHKepa; 3 - ranka; 4 - wanba onopHas;
5 - mydTa. MaTtepunan crtepxHen - AB400C, mydTbl - ctanb 30XICA
PucyHok (He npuBoguTcs)
L, MM Homep d, mm PaspbiBHOe | [lonyckaemas | YanuHeHune, | Macca, Kr
npoduns ycunue, kH Harpyska %
1400 2,99
1600 3,31
1800 3,64
2000 3,96
16 18,3 129 100

2200 2..3 4,29
2500 4,78
2800 5,27
3000 5,59
1600 20 22,5 164 126 4,70




1800 5,21
2000 5,72
2200 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. CtanenonnMmepHblie aHKepbl U3 NPOKaToOB
BuHTOBOro npocdunsa N 16, 20, 25 (A16B, AMK AB16,
A20B, AMK AB20, A25B, AMK AB25, AK20B, AKB):
1 - cTep)eHb aHKepa; 2 - ranka; 3 - warba onopHas.
MaTepunan ctepxHsa - As400C
a
PucyHok (He npuBoguTcs)
6
PucyHok (He npuBoaunTCs)
B
PucyHok (He npuBoguTcs)
Puc. 6. CtanenonnMmepHble aHKepbl
N3 apMaTypHON CTann BUHTOBOIo npoduns:
a - aHkep CA-20; 6 - A20B (AKM AB); B - aHkep Tuna AMK
(cBapHOW CcTepxeHb); 1 - cTepXeHb; 2 - chepuyeckas waiba;
3 - rarika
PucyHok (He npuBoguTcs)
L, MM Pa3pbiBHOE Jonyckaemad YonuHerue, % Macca, kr
ycunune, kH Harpyska, kH
1600 5,22
1800 164 126 2...3 5,73
2000 6,24




2200 6,75

2500 7,51
2800 8,27
3000 8,78

Puc. 7. CtanenonnmepHblii aHKep CO CBAPHbIMU CTEPXHSAMMU:

1 - cTep>XeHb aHKepa CBapHOMn, 2 - ranka, 3 - warba onopHas.
CTepxeHb 13 apMaTypbl BUHTOBOro npoduns N 20 cBapeH BCTbIK
CO CTepXXHEM apMaTypHbIM 13 nepuognyeckoro npopuna N 22.
MaTtepunan ctepxHs - AB400C

a
PucyHok (He npuBoguTcs)
6
PucyHok (He npuBoguTcs)
HanmeHoBaHune L, MM OvameTtp JonycTtumad YannHeHue, | Macca, Kr
CTEPXHS, MM Harpyska, kH %
2000 1,85
AK01-08 3000 9,35 80 2,3
4000 2,7
3000 4,5
4000 5,2
AK01-14 5000 12,4 145 6,0
6000 6,7
7000 <1,3 7,4
3000 5,5
4000 6,6
5000 7,7
AKO1 6000 15,2 210 8,8
7000 9,9
8000 11,0
9000 12,1

Puc. 8. O6wmnin BUA KaHaTHbIX aHKEPOB:
a - KaHaTHbIN aHkep AKO1 (-08, -14) ana XuMmyecknx




N MUHEpanbHbIX CKPensioWwmMX CocTaBoB; 6 - KaHaTHbIN aHKep
KAIr-20; 1 - cTep>eHb aHKepa CBapHOMn, 2 - ranka,
3 - warba onopHasd
CTep>XeHb U3 apMaTypbl BUHTOBOIro Npoduas cBapeH BCTbIK C KAHATOM gnameTpom 20 MM.
AKO1 (-25, -32)
PucyHok (He npuBoanTcs)
AKO01-08
PucyHok (He npmBoAUTCS)
AKO01-14
PucyHok (He npuBoanTcs)
Puc. 9. O6bwmnin Bua KaHaTHbIX aHkepos Tuna AKO1
PucyHok (He npuBoanTcs)
Puc. 10. O6bwunii Bng KaHaTHoro aHkepa tnna AKO02.
MpeaHasHaveH AN amMnynbHO-HarHeTaTe/IbHOro
WIWN HarHeTaTeNnbHOro 3akpenaeHus
PucyHok (He npmnBoAUTCS)
Puc. 11. KaHaTtHbI aHkep AKO1-121 (125)
MNpeaHasHaveH Ans noABeLnBaHUS MOHOPEIbCOBOM
rnoaBECHOM A0OpOru

PucyHok (He npmBOoAUTCS)

Puc. 12. KaHaTtHbIn aHkep AKO01-25 c rarikoin-nogsecom.
MpeaHasHayeH An4 yrnpoyHeHMs nopoa KpoBau v noasewmsanmns MIM4

a 6 B r A e xK
PucyHok PucyHok PucyHok PucyHok PucyHok PucyHok PucyHok
(He (He (He (He (He (He (He
npUBOANTC MNPUBOAUTC NPUBOAUTC TMPUBOAUTC MNPUBOAUTC TMPUBOAUTC MNPUBOAUTC
1) 2D 1) 1) 1) 1) 1)

3 n
PucyHok (He npuBoAUTCA) PucyHok (He npuBoanTcs)

Puc. 13. O6wuin BMAO aHKEPOB, B TOM YMUC/E NMPUMEHSAEMbIX
ONS KpenneHus amnynaMmm ¢ MMHepasibHOM KOMMNO3ULNEN:
a, 6, B - aHkep Tnna AMK AM; r - aHkep Tnna AKM AB; g, e,
X - aHkep Tuna AKM; 3 - ACM-1; n - ankep ACM-2

PucyHok (He npmBoanTCS)

Puc. 14. CtaneopraHm4ecknii aHkep:



1 - cTep)xeHb aHKepa; 2 - onopHas nNAuTKa; 3 - onopHas wanba;
4 - nepeBsAHHas BTyNKa. PaspbiBHOe ycunume - 95 kH.
Jonyckaemaqa Harpy3ka - 70 kH. Mapka ctanu - C13.

Macca 1 M aHKepa - 2,8 Kr

PucyHok (He npuBoanTcs)

L, MM Pa3pbiBHOE Jonyckaemas YannHeHue, Macca, kr
ycunue, kKH 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. MeTtannumyeckuit 3aMKoBbIf aHkep LLIK-1M:
1 - cTepxXeHb aHKepa; 2 - NoNyBTYyNAKU; 3 - warnba onopHas;
4 - ranka. MaTtepunan ctepxHs - BCT3

PucyHok (He npnBoauTCS)

Puc. 16. CteknionnacTUKOBbLIN MONMMEPHbIN aHkep AC-141L:
1 - cTepXeHb aHKepa, 2 - ramka, 3 - onopHas wanba.
Mpo4HOCTb Ha cpe3 - 50 kH. lonyckaeMas Harpy3ka

Ha cpe3 - 39 kH. Macca - 0,7 ... 0,85 kr

PucyHok (He npuBoanTcs)

OnameTp wnypa, MM 25 -30
[JnameTp KOMMO3MTHOM apMaTypbl HE MEHee, MM 20
OnvHa aHkepa, MM 1400 ... 3000

MabapuTHble pa3Mepbl MydThbl

OnnHa He MeHee, MM 220

Pe3bba M22

OnvHa pe3bboBOM YaCTu HE MEHee, MM 185
PacueTHas Hecywasi cnocobHOCTb, TC 8

PaspbiBHOE ycunume
He MeHee, TC

13




PekoMeHAyeMasi BeNMYMHa nNpeaBapuUTebHOro
HaTSXXEHUSA, TC

2-3

Puc. 17. bazanbTo-nnactmkoBbii aHkep (BMA)

MpunoxeHue N 19

Kk ®enepanbHbiM HOpPMaM 1 NpaBunam

B ob61acTtu npomblwieHHON 6e3o0nacHOCTH
"MIHCTPYKUMS MO pacyeTy N NpUMEHEHUIO
aHKEepHOW Kpenu Ha yronbHbIX WwaxTax",
YTBEPXAEHHbIM NMpukaszoM OegepanbHON Cyx6bl
MO 3KON0rMYeCcKOMYy, TEXHONOMMYECKOMY

N aTOMHOMY HaAa30py

oT 19 Hoabps 2020 r. N 448

KOHCTPYKL WM ONMOPHbIX 3JIEMEHTOB N 3ATAXEK
Hwxe npuBeaeHbl NpUMepbl KOHCTPYKLUWIA OMOPHbIX 3/IEMEHTOB U 3aTAXeK.

PucyHok (He npmBoAuTCS)

Homep L, MM H, MM Konnuyecrtso MpenenbHas Macca, kr
npoduns OTBEpPCTUI Harpyska Ha
n3rnb, kH
2800 94 3 47,8
3600 4 61,4
125
3900 4 66,5
4200 5 71,6
2800 110 3 61,2
3600 4 78,7
190
3900 4 85,2
4200 5 91,8

MpenenbHass Harpy3ka Ha M3rnb6 - 3TO MaKCuMMasbHas COCpeAoToYeHHast cuna, BOCMPUHUMaeMas
NoAXBaTOM, NMPUNOXEHHAs MexXay ABYMS COCEAHUMWN OTBEPCTUAMMN C YCTaHOB/IEHHbIMM aHKepaMu.

Puc. 1. MoaxsaTbl U3 cneunpodunen CBM17, CBMN22.
MaTtepunan - BCT5

PucyHok (He npmBoAUTCS)

MaTepunan - Ct3nch



Homep
weennepa

10

TonwwuHa
nncrta

2,5

B, MM H, MM
80 40
100 46

L, MM

2800
3600
3900
4200
2800
3600
3900
4200

Kon.
OTBepctu
Y

N “S R ¥ I N S N O

MpenenbHas

Harpyska Ha

pacTsxeHue,
KH

250

310

Puc. 2. MoaxsaTbl U3 weennepos N 8, 10, 12

L, MM Kon. OTBepcTuii

2800
3600
3900
4200
2800
3600
3900
4200

PucyHok (He npuBoanTcs)

MaTepuan - Ct3kn

A b~ W

a A A W U

MpenencHaa Harpyska
Ha pacTtaxeHue, KH

80

100

Puc. 3. MoaxeaT roppmMpoBaHHbIN U3 UCTa

PucyHok (He npmnBoauTCS)

Macca, Kr

19,6
25,2
27,3
29,4
23,9
30,7
33,3

35,9

Macca, kr

13,4
17,3
18,7
20,1
16,7
21,4
23,2
25

Puc. 4. MNoaxeaTt 13 Nosiocbl. Ycmnme npoaasamBaHus
yepes ramky S32 - 170 kH. Macca - 5,5 kr. MNpegenbHas
Harpy3ka Ha pacTshxeHune - 80 kH. Matepuan - Ct3kn

PucyHok (He npuBoanTcs)

Pasmepbl, MM

Ycunune

Macca, kr




A B H npoaaBnmBaHug,
KH
150 150 3 100 0,51
150 150 4 140 0,68
150 150 5 170 0,85
150 150 3 100 0,69
150 150 4 140 0,92
150 150 5 170 1,14
Puc. 5. NMoaxeaT NJOCKUMA N3 NucTa
PucyHok (He npuBoaunTCs)
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 nnn 25
58 6 4,64
Puc. 6. lNMoaxeaT c KoMbLEBbLIM BbICTYNOM. [pegenbHas Harpyska
Ha cxaTtue - 160 kH. MaTtepunan - CT3kn
PucyHok (He npuBoguTcs)
Puc. 7. NMopxeaT co cpepmnyeckmnm BbICTynoM. MpenenbHas
Harpyska Ha cxaTtue - 200 kH. MaTepunan - CT3kn
PucyHok (He npuBoanTCA)
MaTepuan npyTkoB AMaMeTpoM 4 ... 6 MM - npoBonoka 4-C (5-C
nnu 6-C) npyTKkoB gnameTpom 6,5 MM - KaTtaHka 6,5 Ct3nc
d, Mmm| A1, A2, B, MM L, MM Hecyuwas YpenoHas Cpok
MM MM cnocobHoCTb Macca, CNyx6bl,
, KH/M?2 Kr/m?2 ner
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 3,1 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 3,4
50 50 20 10,5
50 100 19 7,9
100 | 100 18 5,3
6,5 500 ... 1200 | 1000 ... 2800 15
100 | 150 16 4,4
100 | 200 14 4
80 250 13 4,3

Puc. 8. 3aTsaxku pewetyatblie (3P)
PucyHok (He npuBoguTcs)

Puc. 9. CoctaBHOW apoUYHbIli BEPXHSIK U3 LWWBeIepa nnm
cneunpodwunsa ans ropHbix BblpaboTok wmpunHoii B ot 4,5 0o 5,5 ™

CoeanHeHMs nMoayapok C NOMOLLbIO MeTan/IM4eCcKon NiaHKM, NpUBapeHHON K OAHOW nonyapke c
OTBEpPCTMAMU AN aHKepa Ha paccTtossHum 100 MM OT ee KoHua.

PucyHok (He npnBoAnTCS)

TexHn4yeckme xapakTepucTmkm

Tunopasme L, MM b, MM C, MM I, MM S, MM P, MM Macca, Kr
p
MM-0,5 525 200 87,5 2,0 4,0 5,17 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. PeweTyaTas 3aTs)KKa C pOMBMYECKMMN sHENnKaMm

PucyHok (He npnBoAUTCS)

Tunopasmep Pasmep aueikuy, OnameTtp LLinpnHa ceTku, Macca, Kr/m?
MM MPOBOJIOKWN, MM b
3C-1 25 x 25 2,5 1000 3,7
3C-1,5 30 x 30 3,0 1500 6,6

PucyHok (He npuBoanTcs)

PucyHok (He npuBoanTcs)

Puc. 11. CtanbHasg nneteHas ogMHapHas ceTka

MpunoxeHue N 20

Kk ®enepanbHbiM HOpPMaM 1 NpaBunam

B ob61acTtu npomblwieHHON 6e3o0nacHOCTH
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
aHKEepHOWM Kpenu Ha yronbHbIX WwaxTax",
YTBEPXAEHHbIM NMpukaszoMm OegepanbHON Cyx6bl
MO 3KONI0rM4YECcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY HaAa30py

oT 19 Hoabpsa 2020 r. N 448

NPUMEPbDI -
y3J710B NOAAT/INBOCTU AHKEPHOU KPENU
C AEMNO®UPYIOLLUMMUN DNNEMEHTAMMU

6 B

PucyHok (He npuBoauUTCA) PucyHok (He npuBoanTcs)

Jil (S

PucyHok (He npuBoAUTCA) PucyHok (He npuBoanTcs)

Puc. 1. OnemMeHTbl NOAATIMBOCTU U3:
a - NoAaT/IMBOM ONOPHOM NacTuHbI; 6 - TpybkK; B - WBenNepa;
r - yroska; g - aepeBsHHoro 6pyca; e - cneunpodgpwuns CBM-17

Mpunoxenune N 21

K ®eaepasnbHbIM HOpMaM 1 Npasunam

B 06/1acTu NpoMblLlIEHHON 6e30nacHOCTH
"MIHCTPYKUMS MO pacyeTy n NpUMEHEHUIO
aHKEepHOWN Kpenu Ha yrosnbHbIX WwaxTax",
YTBEPXAEHHbIM NpMKa3oM denepanbHON Cnyxbbl
MO 3KONI0rM4YECcKOMY, TEXHONOMMYECKOMY

N aTOMHOMY Haa30py

OT 19 Hosbps 2020 r. N 448



(pekomeHayeMbli obpasel,)

YTBEPXJAIO:

NaBHbI UHXEHEp LaXThbl

n n 20
r.
AKT
NCNbITaHUS aHKepPOB Ha HecyLly CnocobHOCTb
or"_ " 20
r.
KoMmuccumsa B cocrtaBe:
MpoBena mcnbiTaHMs HecyLen cnocobHOCTM aHKEPOB, YCTAaHOBJ/IEHHbIX B
N n/n MecTo 3a510XXeHns aHKepoB Harpy3ka Ha CMeweHue aHkepa | MNMpumey
(npmBsA3ska k MT nnu MK) aHkep, kH B WNype, MM aHue
1
2
3
BbiBOAbI:

Moanuncun: 1.

2.

ncTt
KYPHAJIA MO KOHTPOJTIO 3A COCTOAHNEM BbIPABOTKW N NMOKA3AHUAMU
PEMEPHbIX CTAHLUWMW BHE 30HbI OMNMOPHOIO AABJIEHUA

(pekomeHayeMbli obpasel)

YTBEPXJAIO:

naBHbIN MHXXEHEP WaXThbl




20__

MecTo 3anoxeHud JaTa lMoka3saHus penepHbIX CTaHLUMUI Mpumey
3aMepHOM CTaHUWK | YCTaHOBKM aHue
(ykasblBaeTcs C YposeHb "A" | YpoBeHb "B" | YpoBeHb "C"
npuBs3KOM K MT (HvxHWUI (CpeaHnii (BepxHuii
nnn MK) penep) penep) penep)
1 2 3 4 5 6

JaTa cHATUSA NoKa3aHumn

OTBETCTBEHHbIA NCNONMHUTENb

(dbamunusa, nmsa, otyecTtso (NpM HaNMuMKn), NOAMNUCH)

3anonHseTca 1 pas B Mecsl (Ha KaXAablii Mecsal HOBbI INCT). XypHan AonXeH 6biTb NPOHYMepoBaH

M NMpPOLUHYPOBaH.

ncTt

KYPHAJIA MO KOHTPOJTIO 3A COCTOAHNEM BbIPABOTKW N NMOKA3AHUAMU
PEMEPHbLIX CTAHLUMW B 30HE OMOPHOIO AABJIEHUA

MecTo 3anoxeHud JaTa lMoka3saHus penepHbIX CTaHLMU Mpumey
3aMepHOl CTaHUWM | YCTaHOBKM aHue
(yka3sblBaeTcs C ypoBeHb "A" | ypoBeHb "B" | ypoBeHb "C"
npuBasKon K MT (HMXKHMI (cpeaHumn (BEpXHUI
nnn MNK) penep) penep) penep)
1 2 3 4 5 6

[laTta CHATMSA NoKa3aHui

OTBETCTBEHHbIA NCNONMHUTENb

(dbamunusa, nMmsa, otyecTtBo (NpM HaNMuMKn), NOAMNUCH)

3anonHseTca 1 pas B Mecsl (Ha KaXablii Mecsal HOBbI INCT). XypHan AonxeH 6biTb NPOHYMepoBaH

M NMpPOLUHYPOBaH.




