006 yTBepxaeHun depnepanbHblX HOPM U NpaBua B odnacTu
npombiLuieHHON be3onacHOCTN "UHCTPYKLMA NO pacyeTy U
NPUMMEHEeHUI0 aHKepHOM Kpenu Ha yroJsibHbiX waxrax"

Mpukas - Ne 448 - o1 19.11.2020 - ®enepanbHas cny>kba no sK00rM4eckomy, TEXHOOrMYECKOMY U aTOMHOMY Haa30py
- [lencteyeT 6€3 M3MeHeHWN

®ELEPAJIBHAA CJTYXKBA MO 3KOJIOI MYECKOMY, TEXHOJIOT MHYECKOMY N ATOMHOMY HA30PY
MPUKA3
MOCKBA

19 Hos6ps 2020 r. Ne 448

TBEpXAeHUN PefepasnbHbIX HOPM 1 NpaBua B 061acTy NPoMbILWIeHHO 6e3onacHoCTy "MHCTPYKUKMS Nno
06 0} 6 6 n
pacyeTy U NMPUMEHEHWIO aHKEPHOM KPenu Ha YrosibHbIX LWaxTax"

3apeructpupoBaH MuHtiocTtom Poccum 30 gekabps 2020 r.
PernctpaunoHHbIn Ne 61961

B cooTBeTCTBMM C NOANYHKTOM 5.2.2.16(1) nyHKTa 5 MonoxxeHus o PepepanbHon ciyxbe no
3KO0JI0rMY4eCKOMY, TEXHOJIOMMYECKOMY M aTOMHOMY HaA30pYy, YTBEPXKAEHHOr0 NMOCTaHOBNEHNEM
MpaBuTenbcTBa Poccuitckon Pepepaumm oT 30 uions 2004 r. Ne 401 (CobpaHune 3akoHoAaTebCTBA
Poccninckon ®engepaunn, 2004, Ne 32, cT. 3348; 2020, Ne 27, cT. 4248), nprKa3sbiBalo:

1. YTBepanTb Npunaraemsle PegepanbHble HOPMbI U NpaBuaa B 061aCTy NPOMbILLAEHHON 6e30nacHOCTK
"MIHCTPYKLMA MO pacyeTy 1 NPMMEHEHNIO aHKEPHON KPEeMnmn Ha yroJibHbIX WwaxTax".

2. HacTosawwmim npukas BcTynaeT B cuny € 1 aHBapa 2021 r. n gencteyeT o 1 aHBaps 2027 r.

PykoBoauTenb A.B.AnéwmnH

YTBEPXXIEHbI

npukasom ®efepanbHo Cyx6bl

Mo 3KOJIOrMYECKOMY, TEXHONOT NYECKOMY
1 aTOMHOMY Han30py

0T 19 Hosbpsa 2020 r. Ne 448

®EJEPAJIbHLIE HOPMbI 11 TPABWJIA B OBJIACT NMPOMbILLJIEHHOW BE30MACHOCTI "MHCTPYKLIAA MO
PACYETY W MPUMEHEHWKO AHKEPHOW KPEMW HA YTOJIbHbIX LLAXTAX"

1. HacTosiwme denepanbHble HOPMbI U NPaBuia B 061acTy NpoMbllLIeHHON 6e3onacHoCcTM "UHCTPYKLKSA No
pacyeTy W NPYMEHEHNI0 aHKEPHOW KPenu Ha yrofibHbIX WaxTax" (Aanee - MHCTpyKLMA) pa3paboTaHbl B
CcooTBETCTBUK C TpeboBaHUsIMN PeaepanbHOro 3akoHa oT 21 uons 1997 r. Ne 116-®3 "O npoMmbILLSIEHHON
6e30MacHOCTM onacHbIX NPOM3BOACTBEHHbLIX 06bekToB" (CobpaHme 3akoHOAaTENbLCTBa POCCMICKOW
®epepaumm, 1997, Ne 30, cT. 3588; 2018, Ne 31, cT. 4860).

2. IHCTpyKumMs pacnpoCcTpaHaeTCs Ha opraHn3aumm, ocylecTeasowme gobbivy yrns (roptoynx cnaHues)
nof3eMHbIM cnocobom (fanee - yrnenobbiBatoLme opraHnsanmm), n obssatensHbl 418 PYKOBOAUTENEN U
CNeunanncToB opraHn3aunn n nx 060cobaeHHbIX NoApasfeneHn, 3aHNMatLLNXCA MPOEKTUPOBAHMNEM,
CTPOUTENLCTBOM M 3KCMIyaTalumen onacHbIX NPOM3BOACTBEHHbLIX 06 BEKTOB Yr0/IbHON NPOMBILLAEHHOCTH,
Ha KOTOPbIX BeAYTCA NOA3eMHble ropHble paboThl (fanee - WwaxTa), KOHCTPYMPOBaHMEM, U3rOTOBJIEHNEM,
MOHTa>O0M, 3KCrlyaTaunen n peMOHTOM TeXHUYECKUX YCTPONCTB, HaA30PHbIX U KOHTPOJIMPYOLLMX
opraHoB, NPoecCMoHasIbHbIX aBapUNHO-CnacaTebHbIX CNyXX6 nam npodeccmoHanbHbIX aBapuinHo-
cnacaTtesibHbIX POPMUPOBAHNI, @ Takxe A5 paboTHNKOB UHbIX OPraHW3aLunii, 4esTeNbHOCTb KOTOPbIX
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CBfi3aHa C NoceleHneM LaxT.

VHCTpYKLMSA NpefHa3HavYeHa ANng opraHusaumin n paboTHUKOB, 3aHUMAIOLLMXCA pacyeToOM napaMeTpoB
aHKEpPHOW Kpenu ropHon BbipaboTkM npu paspaboTke JOKYMEHTaLUN KpenaeHnsa n Noaaep>xaHnusa ropHowm
BbIPabOTKM (Hanee - [OKYMEHTaLMSA KPenneHns), BO3BEAEHNEM KPENU N KOHTPONEM ee COCTOAHNS.

3. HCTpyKums cogepxuT nopspok:

pacyeTa MapaMeTpPOB aHKEPHOW Kpenu nNpu pa3paboTke LOKYMEHTALNN KPEMNIeHUS;

BbIGOpa KOHCTPYKLUIA aHKEPHOW Kpenu 1 CpeacTB ee YCUIeHus;

obecneyeHus beszonacHoCcTM paboT Npu yCTaHOBKE aHKEPHOWN Kpenw;

BbibOpa METOA0B U CPEACTB KOHTPOJIS Hale)XXHOCTN 1 paboToCcnocobHOCTM aHKEPHON Kpenu.

4. B HCTpyKUMKN NpuBeaeH NOPsSAOoK pacyeTa NnapaMeTpoB aHKepPHOW Kpenu ans:

FOpHbIX BbIPAabOTOK 1 CONPSXXEHWI WNPUHON A0 8 M - B npunoxeHnax Ne 1 n 14 Kk UHCTpyKunu;

60KOB ropHbix BbipaboTok - B npuaokeHmm Ne 2 K IHCTpyKuuu;

FOpHbIX BbIPAabOTOK WNPUHON 6 - 12 M - B npunoxeHuax Ne 3, 4 n 14 K UIHCTpyKumK;

AEMOHTaXXHbIX KaMmep - B NpuaoxxeHun Ne 5 K UHCTpyKump;

BbIpaboTOK, MPONAEHHbLIX MO HUXKHEMY CJIOI0 MOLLHbIX MJACTOB - B NpuioxeHun Ne 6 K HCTpyKLnn;
BbIPabOTOK, OXpaHAeMbIX ">KeCTKUMK" 1 "noJaTamBbIMK" Lenmkamm - B npuaoxeHun Ne 7 K HCTpyKuuu;
BbIpaboTOK, MPOBOAMMbLIM MO NaACTaM, CKJIOHHBIM K FOPHbLIM yAapaM WU BHe3anHbIM Beibpocam yras (nopoa)
1 rasa - B npunoxeHunm Ne 8 K IHCTpYKLUMK;

BbIpaboTOK, MPONAEHHbIX B CNabbix 1 06BOAHEHHbIX Mopoaax - B npunoxxeHun Ne 9 K MHCTpyKumK;
NPUMEHEHUs KOMBUHUPOBAHHbLIX Kpenew - B npunoxxeHun Ne 10 K HCTpyKLUNK;

BbIPaboTOK, HAXOAALLMXCA B 30HaX MOBbILUIEHHbLIX MPOSBJIEHNIA TOPHOIO AaBeHUs, - B npunoxxeHmm Ne 11 K
VHCTpyKuuuy;

KOPOTKMX 04YUCTHbIX 3ab0eB - B npuioxeHun Ne 12 K HCTpyKLUun;

BbIpaboToK, 060pyA0BaHHbLIX MOABECHBIMU MOHOPELCOBLIMU AOPOraMu - B MpunoxxeHun Ne 13 K
NHCTpYyKLMW.

PacyeTbl aHKepHON Kpenu AN KpenaeHns 060pyaoBaHNA N TEXHUYECKMX YCTPONCTB K MOYBE BbIPaboTKM,
KpenaeHns obopya0BaHUSA N TEXHUYECKMX YCTPONCTB K KPOBJie BbIpaboTKM 3a AOMOSHUTENbHLIE aHKEPbI,
KpenJieHns MOHOPENbCOBOWN MOABECHON AOPOr aHKepaMn Ha BeCKOHeYHbI NoAXBaT U3 CMeunasbHOro
B3aVMMO3aMeHsAeMOoro npoguns, KpenaeHna BbipaboToK aHKEPHOWN Kpenbio paHee NponaeHHbIX 1
3aKPEMJIEHHbIX Pa3NYHbIMU BUAAMMN KPENU LOMKHbI ObITh pa3paboTaHbl yrinenobbiBatoLen opraHn3aumnen
(LWaxTomn) n cogepXaTbCs B IKCMIyaTaLMOHHON AOKYMeHTaLuu.

5. 3HavyeHna Ko3hHULUMEHTOB, NMPUBEAEHHbIX B MpuoxeHnax Ne 3 - 13 K HacTosawen NHcTpykuuy,
YTOYHAOTCS MO pe3yfbTaTaM Hay4YHO-UcCcnenoBaTenbCkux paboT (cornacHo NyHKTY 23 WHCTpyKUmun) n B
npouecce KOHTPObHbIX MEPONPUATUIA (COrNacHO NYHKTY 18 VHCTpyKLmMK).

6. Mpu pa3paboTke JOKYMEHTaLUMM KPENIEHUS U NOALEPXKAHMSA FOPHbIX BbIPabOTOK NpefycMaTpUBaeTCA
NpYMEHeHne cnefyoLwmnx cnocobos KpenieHns:

aHKEPHOI Kpernbto, MPUMEHSEMON B KA4€CTBE OCHOBHOW, pacCYMTLIBAEMON Ha BECb CPOK CJy)KObl FOPHON
BbIpaboTKuy;

AHKEPHOW Kpernbto, yCUaInBaeMon NoAAepXNBatOLWEN paMHOW UM CTOEYHOWN Kpenblo;

aHKepHOM Kpenblo, YCUANBAEMOWN B 30HaX MOBbLILUEHHOM 0 MPOSBEHNSA FOPHOro AasneHus (ganee - MNMNCQ) n
B 30HE BANAHNSA OYUCTHbIX PaboT AONOAHUTENBLHON NPUKOHTYPHOW aHKEPHOW KPEnbIo 1 aHKepamu
rnyboKoro 3anoxxeHus;

aHKEepHOW Kpenbio B MIaCTOBLIX FOPHLIX BbipaboTkax, noAAepXMBaeMbIX Ha rpaHuLLe C BbipaboTaHHbIM
NPOCTPaHCTBOM;

aHKEPHOW KPenbio He TOJIbKO Ha BHOBb MPOMAEHHbIE BbIPAOOTKM, HO 1 B KAYECTBE YCUJIEHNS KPenu Ha
BbIpabOTKM, paHee 3aKpensieHHble pa3nyHbIMU BUAAMMN Kpenu;

aHKEPHOW KPenbio B BbIpaboTKax Ans KPenaeHns TEXHNYECKUX YCTPONCTB K MOoYBe.

7. DokyMeHTauma KpenneHnsa paspabaTbiBaeTcs ¢ y4eToMm obecneyeHuns COXPaHHOCTY FrOPHOW BbIpaboTKu B
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NPOAOJIKEHNE BCEM0O CPOKa ee CyxObl 1 AN1A co3aaHMs 6e30nacHbIX YCI0BUIA paboT Mo KPernjeHuo ropHbix
BbIPabOTOK.

8. Mpn NCcnonb30BaHUN aHKEPHOW Kpenu ceYeHne ropHon BbIpaboTKM NpUHMMaeTCa NPAMOYroJibHOE NN
TpaneuneBnaHOE C NJIOCKON KPOBJIEN ropHOM BbipaboTKK, COBNaAatoLLeln C NA0CKOCTbIO HanaacToBaHMA
nopof (yrns), pexe - apo4yHoe uan CBofyaToe.

Mpn HaMYMKM B KPOBJIE FOPHON BbIPabOTKM HEYCTOMYMBLIX MNOPOA, 0BpYLUAOLLMXCS B MPOX0A4YeckoM 3aboe
[0 YCTAHOBKWN aHKEPHOWN KPenu, ropHble BbIpaboTKM NPOXoAsAT C MpUCeYKon 3Tux nopod. Popma ropHom
BbIpaboTKM, MPOBOANMOW C MPUCEYKON NOPOa, ONpenensieTcs AOKYMEHTaUMEN KPeMNIeHNSs, YTBEPXX AEHHON
rNaBHbLIM UHXEHEPOM LUAXThI.

9. B TexHMYeCKOW OOKYMEHTaLMM Ha NPUMEHEHE aHKEPHOW KPenun YKa3blBaloTCA YCI0BUSA €e MPUMEHEHNS,
TeXHUYeCKne XapaKTePUCTUKN, TEXHOOMNSA YCTAHOBKMW 1 3KCMyaTaunn.

10. MHCTpyKLMA COOEP)XNT NOPAQOK pacyeTa aHKepPHOWN Kpenu a5 ropn30oHTasbHbIX U HAaKOHHbIX (80 35°)
NOoZA3EMHbIX FOPHbIX BbIPABOTOK 1 MX COMPSXKEHWIA NPU CNEdYIOWMNX FTOPHO-FE0JIOMMYECKMX 1
FOPHOTEXHMYECKUX YCIOBUAX LUAXT:

MaKCUMaJibHaa pacyeTHas WMPUHa BbipaboTKy nam conps>keHuns - He 6onee 12 m;

nonaep>xmBaemble B HeHaapaboTaHHOM 1 HenoApaboTaHHOM, a TakXKe NOJSIHOCTb0 HaapaboTaHHOM ©
noapaboTaHHOM MacCMBax Ha PacCTOAHMAX, COOTBETCTBEHHO, HoJbLUEe WNPUHBI BbIPAabOTKM 1 ABeHaaLaTn
MOLLHOCTeN nnacTa;

OTHOLLEHMe rNy6buHblI NPOBEAEHNS FTOPHON BbIPAabOTKM AN COMPSXKEHNS OT AHEBHOWN NOBEPXHOCTU H, M K
pacYyeTHOMY COMPOTUBJIEHNIO MOPOA W YIS B KPOBJE Ha 0IHOOCHOEe CxaTue R ¢, MIMa - He 6onee 25. Mpwu
BEMYMHE OTHOLWEHMS OT 25 fo 30 - KpenneHme BoIPaboTOK 1 CONPsXKEHUA HEOBXOAUMO OCYLLECTBAATL MO
[BYXYPOBHEBOW CXEME C NMPUMEHEHNEM aHKEPOB rNyOOKOro 3a10XKEHUS;

NPOYHOCTb Ha OAHOOCHOE CXKaTWe OCTaBASEMON YroSibHOW Mayvyky B KPOBJIE FOPHOW BbIPAabOTKN 1K
COMpPsXXEeHns - He MeHee 6 MIa.

11. MHCTPYKLMA He COAEPXUT MOpALKa pacyeTa aHKEPHOW Kpenuv npu NnpoBeaeHnn ropHbIX BbIpaboTok B
CNOXXHbIX FOPHO-re0/10r NYeCKNX YCNoBUAX:

B 30HaX MOBLILEHHOrO FOPHOro AaBneHus (ganee - Nrh);

B 30HaX Pa3pbIBHbIX F€0JIOMMYECKMNX HapyLUEHWI;

Npv HaNYMK BbIBETPEHHBIX, MAACTUYHBLIX N MEP3JIbIX BMELLAIOLLMX MOPOA,.

12. TexHONIOr A NPOBEAEHNS U KPEMJIEHNS FTOPHBIX BbIPaboTOK A0/HKHa obecneynBaTb HagEXHYI0
YCTaAHOBKY aHKEPHOWN Kpenu 1 yCTONYMBOE COCTOSIHME NMOPOoA KPoBW. MNpn Hanmynm B KpoBe FOPHON
BbIPabOTKMN HEYCTONYMBbLIX MOPOS, 0OPYLIAOLLINXCS B MPOX0A4eCKOM 3aboe [0 YCTaHOBKMN aHKEPHOM Kpenu,
ropHble BbIpaboTKM NpoXoasaT C MPUCEYKON 3TUX Nopod, 1Mbo B AOKYMEHTALUNUN KpenneHns Heobxoanmo
npenycMaTpuBaTb NPOBEAEHNE MEPONPUATMIA NO NpeaynpexxaeHnto obpyLLeHnin KpoBaN (MpUMeHeHne
onepexxatLlen Kpenu, yNpoYHeHNs Nopoa, KOMOMHNUPOBAHHONM NMOAXBAT-3aTAXKKMW, CBOAYATON (DOPMBI
KPOB/IM), @ YCTAHOBKA aHKepPHOW Kpenun NPpoBOANTCS Ha pacCTosHUN He 6osiee 1 M oT 3ab05 ropHon
BbIpaboTKM.

13. XpaHeHne 1 TpaHCNOPTUPOBKY K MECTY YCTAHOBKMN /IEMEHTOB aHKEPHOW KPenu (3aMKOB, CTEPXXHEN 1
amnyn) HeobxoAMMOo OCyLLECTBIATb B COOTBETCTBUN C TpeboBaHNAMMN TEXHNYECKOW OOKYMEHTaumMm 3aBoaa-
n3rotoBuUTeNs. He onyckaeTcs MCMosb30BaHMe amny C UCTEKLIUM CPOKOM roAHOCTU U aMnyn C
nospexxaeHHon 060104KoN.

14, PabOTHUKMK, 3aHATbIE YCTAHOBKOW aHKEPHOW Kpenu, AOSKHbI ObITb 03HaKOMJIEHbI C LOKYMEHTaUMEN
KpenaeHuns, MeTOANKY KOHTPOJIA COCTOSAHUS aHKEPHOWM KPenu ropHon BbipaboTKM 1 NponTH
COOTBeTCTBYOLEE 0by4yeHMe N MHCTPYKTaXK no 6e3zonacHoMy Npon3BoACTBY paboT npu BypeHnn CKBaXxnH
(LUNYpOB) 1 YCTAHOBKW aHKEPHOW Kperu.

15. He gonyckaeTcs NpoBOANTL 3aTSXKKY FaeK aHKepa [0 OKOHYaHUs npouecca TBepAeHNs cocTaBa aMnyJi.
Bpems TBepLeHWsa cocTaBa aMmnyJs yCTaHaBAMBAETCA 3aBOAOM-U3FOTOBUTESIEM.

16. He gonyckaeTcs noABeCcKa K aHKEpPHOW Kpenu ropHo-wWaxTHOro obopynoBaHns, He NpeayCcMOTPEHHOM 0
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LOKYMEHTaLUMen KpenaeHns nam cneynanbHbiM NPOEKTOM.

17. B BOKyMeHTaLmMmn KpenieHna AOJHKHbI NpefyCMaTpUBaThCA OPraHn3aLMOHHbIE Y TEXHUYECKME
MeponpuATKA NO OLLEHKE COCTOSHMA 1 paboTocnocobHOCTM aHKEPHOW Kpenu.

18. NaBHbIN NHXXEHEeP LWaxTbl ONpeaenseT NepuoaNYHOCTL KOHTPOS U NepeyeHb NHXXEHEPHO-
TeXHNYeCKMNX PabOTHNKOB LWaxThbl, OCYLLECTBASAIOLLMX BU3YaNbHbIA KOHTPOAb COCTOSHUSA aHKEPHON Kpenu.
Mpy N3MEHEHNAX COCTOAHNS aHKEPHON KPenu, CBA3aHHbIX C NPOABJIEHNEM FOPHOro AaBjeHns, paccioeHuns
NopoA KPOBJIM U APYTMMU FOPHO-F€0A0rM4ECKMMUN 1 FTOPHO-TEXHOIOMMYECKMMUN YCNOBUAMU, NPUHUMAIOTCA
Mepbl M0 YCUJIEHUIO KPEeNW MPOBOAMMON 1 AeACTBYOLWEA FOPHON BbIpaboTKN.

19. Mpwn OTCYTCTBUM re0NOrMYECKUX AaHHBLIX O CBOMCTBAX BMELLAOLLMX MOPOL AOKYMEHTALNS KpenseHns
pa3pabaTbiBaeTCA Ha OCHOBE [aHHbIX, MOAY4YEeHHbIX NPy BypeHnn pa3BefoyHbIX CKBaXKUWH (LUNypoB) B
KPOBJIO FOPHOI BbIpaboTKM 1 0T6Opa KepHa ANA onpefeneHns TMa ee KPOBAW, MPOYHOCTU, MOLLHOCTH,
CNOMCTOCTU N TPELLMHOBATOCTM Nopod. Pa3BefouHble CKBaXXMHbI (LLNypbl) BypAaTcs A0 Havana NpoBefeHns
ropHOW BbIpaboOTKMN B MECTe ee 3aJI0XKeHUst (HeNoCpenCcTBEHHO Nepes 3aCe4YKoN ropHoM BbIpaboTKu).

20. Npwn 6ypeHnmn CKBaXKMH (LUNYpPOB) NPOBOAUTCS OLLeHKa NPOYHOCTHLIX CBOMNCTB Nopo4 v 06BOAHEHHOCTK
KPOBJIM rOpHOW BbIpaboTKKM No ckopocTn BypeHus n soeixogy 6yposon menoyu. Mpu nsmeHeHun
MPOYHOCTHBIX CBONCTB NOpoA 1 06BOAHEHHOCTM KPOBAW FOPHOW BbIpaboTky npoBoanTcs bypeHune
pa3BefoYHbIX CKBaXKUH (LINypoB) C 0TOOPOM KepHa. laHHbIe, Noay4YeHHble Npy BypeHnmn pa3BeaoyHbIX
CKBAXXWUH (LUNYypOB), BHOCATCA B pacyeT KpenaeHns. Ha 0CHOBe NOJTyYeHHbIX AaHHbIX F1aBHbIN NHXeHep
LIaXThl NPUHUMAET peLleHne 0 BHECEHUN U3MEHEHNI B AENCTBYIOLLYI0 JOKYMEHTALMIO KpenieHus.

21. B MeCTe 3aJ10)KeHns (3aceykin) ropHon BbIpaboTKM MPOBOANTCS OLEHKA HeCyLLen CnocobHOCTH
NCMOMb3yeMbIX MPW KPEneHnn ropHon BelipaboTky aHKepoB. OLeHKa HecyLen CnoCcobHOCTY MPUMEHSAEMBIX
aHKepoB ornpefenseTcs no Hecyllen cnocobHOCTU He MeHee Tpex KOHTPOJIbHbIX aHKEPOB, YCTaHOBIEHHbIX
B MeCTe 3aCeyku ropHom BbipaboTkn. Ecm Hecywas cnocobHOCTb KOHTPOJIbHLIX aHKEPOB MEHbLLE
MPUHATON B LOKYMEHTALMUW KpenaeHus, NpoBOAUTCA KOPPEKTUPOBKA AOKYMEHTALUM KPenjeHus no
MWHMMaJIbHOMY 3HAYEHUIO HECYLLEN CMOCOBHOCTM KOHTPOJIbHbLIX aHKePOB. OLIEHKY HeCyLLen CNocobHOCTH
NPYMEHAEMbIX @aHKEPOB NP NPoBeSEeHNN (BOCCTAHOBAEHNM) BbIPabOTOK MPOBOAAT NPY MNOMOLLM
LUTaHroBblAEPruBaTENs HE peXxe 04HOM0 pasa B MecsL Yepes Kaxkable 200 M 4SIMHbI TOPHOMN BbIpaboTKM,
NPV N3MEHEHMMN NPOYHOCTHBLIX CBONCTB U 06BOAHEHHOCTY MOPOA, KPOBAW FOPHOW BhIPaboTKuK, npu
N3MEHEHUAX KOHCTPYKLMN aHKEPHON Kpenu, NPYMEHEHUN HOBbIX BUAOB WM COCTABOB aMMyJl, @ Takxe
TEXHOJIOrMW YCTaHOBKW aHKEPHOW Kpenwu.

22. MNpw BU3yanbHOM KOHTpoJie paboToCcnoCO6HOCTY aHKEPHOW Kpenu NPpoBOANTCS OLLEeHKa COCTOSHMS
AHKEpOB, 3/IEMEHTOB KPEenu, 3aTSHXKKN U BEANYNHbI CMATUSA SEMMIPUPYIOLNX NOAATANBbLIX 3/1IEMEHTOB.
MepnoanYHOCTb BN3YanbHOr0 KOHTPOIS BHE 30HbI BAUAHNS OYUCTHBLIX paboT - He pexxe 0QHOro pasa B
MecsL, @ B 30HaX BAUSAHUS OYUCTHbIX PaboT - execyTo4Ho. B ropHeix BeipaboTkax ¢ Ill - IV Tunom Kposaum no
obpyliaemocTu, npuBeaeHHbIM B Tabanue Ne 4 npunoxeHus Ne 1 K MIHCTpYKLMK, @ TakXXe Ha y4yacTKax C
0C060 CNOXHBIMU FOPHO-TE0N0r NYECKUMI YCIOBMAMMW U Ha BCEX COMPSXKEHUSAX FOPHbIX BbIpaboTok
KOHTPO/b Ae(hOPMaLMOHHOIO COCTOSHMSA MOPOA KPOBW OCYLLLECTBASAETCA penepamMu raybuHHbIMUI,
YyCTaHOB/IEHHbIMU B CKBaXKMHax Yepe3 35 - 40 M. B ropHbIx BbipaboTkax ¢ | TMNoOM KpoBau Mo
obpylwaemocTu, npuseaeHHbIM B Tabanue Ne 4 npunoxeHus Ne 1 K MIHCTpyKLmMKW, yCTaHOBKa penepos
rnybuHHbIX ocyliecTBaseTcs Yepes 80 - 100 M. B ropHbix BeipaboTkax ¢ nopoaamm Il Tuna KpoBsam no
obpyLaemocTu, npusegeHHbIM B Tabnuue Ne 4 npunoxernna Ne 1 K UIHCTpyKLmMK, yCTaHOBKa penepos
rnybunHHbIX ocywecTBaseTcs Yepes 200 - 250 M. B BbipaboTKax, 3aKpenJieHHbIX aHKepamu NepBoro ypoBHS,
yCTaHaBAMBAIOT rybuHHbIE penepsl C ABYMS pernepamMm B LUMYpPe, a B BbipaboTKax C ABYXYPOBHEBbLIM
KPEMJIEHNEM - C TPEMS Pernepamu B WNype, npnyem 6a30BbIN (BEPXHUI) penep A0/HKEH HaX0AMTbCS Ha
rnybuHe, npesbiWatowen rnybuHy aHkepoBaHMs HE MEHEeE OHOr0 MeTpa.

23. Mo ncTevyeHnn NATK NeT 3KCNayaTalnm aHKepHOW Kpenu B FOPHbIX BbipaboTKax raBHbIN MHXEHep
LUIaXTbl OJKEH OpraHM30BaTb NCCNeA0BaTeNbCKME PaboTbl CAMOCTOATENBHO UK C MPUBNEYEHNEM HaY4HO-
MccnenoBaTenbCKOM OpraHu3aLmm ¢ Lenbio onpegeneHns paboTocnocobHOCTM aHKepHOW Kpenu ¢
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NCMNOJIb30BaHNEM:
nNpunbopoB A5 OLEHKM MPOYHOCTMN 3aKPEMNIEHNSA aHKEPHOW Kpenwu B LWaXTHbIX ycnoBuax (Tuna MNKA-1,
MKA-3, BLUM-20 nnn aHanornyHblx Mo HasHa4yeHuo);

WHCTPYMEHTOB Uan NpnbopoB AN OLEHKN KOPPO3MOHHOMO N3HOCA aHKEPHOW Kpenu;

CTaHKOB V1 KEPHOOTOOPHUKOB A5 B3ATUS 06pa3L/0B BMELLAIOLWNX MOPOL, FOpHbIX BbIpaboToK Ha rnybuHy fo
10 mMeTpoB, NepeHOCHOro 1 nabopaTtopHoro obopyaoBaHMs 4Na ONpefeneHmns Kpenocty obpa3LoB Nopos
(Npu He[OCTOBEPHOCTY re0N0r M4eCcKon nHopmaLmm);

BMAE03HA0CKOMOB AJ11 ONpeaeeHnst 30H PaCcC/OEHUS U TPELLMHOBATOCTY MOPOA KPOoBAN 1 HOKOB.

Mo pe3ynbTaTam 06CnefoBaHMS COCTABNAETCS aKT O COCTOAHUM BbIPabOTKM M Ha3HaYaeTcsa faTa
cnefytowero obcnenoBaHus.

24. VicnblTaHne Hecywen CnocobHOCTM aHKEPHON Kpenu B AeNCTBYIOLWMUX FOPHLIX BbipaboTkax
nNpou3BoANTCA NyTeM ee HarpyxeHus 1o 0,6N a, roe N a - Hecywas cnocobHOCTL aHKepa, KH.

25. Ha y4acTKax AeiCTBYIOLLMX N MPOBOAMMBIX FOPHbLIX BbIPabOTOK C HapyLUEHHON aHKEPHON Kpenbio
(pa3opBaHHbIE NN BbIPBAHHbIE aHKEpPbI, Pa3pbiBbl MOAXBATOB U 3aTSXKKW, NOJIHOE CMATHE AeMO(UPYIOLLNX
NoAaT/AMBbLIX 3/IEMEHTOB), PACCNOEHNAMU 1 OTCIOEHUAMN NOPOA KpoBsn H6osiee 50 MM OT BbilLeIeXaLLen
NopoAbl, aHKEPHas Kpenb YCUANBAETCS LONOJHUTENbHOM KPerbio C BHECEHUEM COOTBETCTBYOLLMX
M3MEHEeHUN B AEeACTBYIOLLYIO JOKYMEHTALNIO KpeneHuns.

26. Pe3ynbTaTbl KOHTPOJIA COCTOSHNSA aHKEPHOW Kpenun PUKCUpPYTCA NHXEHEPHO-TEXHNYECKMMI
paboTHMKaMM LWaxThbl B MPOU3BOACTBEHHO-TEXHNYECKON AOKYMEHTaL KN, peKOMeHAYyeMbIn 0bpaseL, KOTopon
npmeefeH B NpunoXeHnn Ne 21 K UHCTpyKunn:

B 30He OMOPHOro faBfieHUs He pexe 1 pasa B CyTKY;

BHE 30Hbl ONOPHOro AaBjieHns He pexe 1 pa3a B Mecau,

MpunoxxeHue Ne 1

K ®efepasibHbIM HOpMaM 1 rpasuiaM

B 06/1aCTV NpoMbILLIEHHON 6e30nacHOCTH

"MIHCTPYKLMA N0 pacyeTy 1 NPUMEHEHNI0 aHKEPHOW KPenu Ha yroJibHblX WwaxTax", yTBepXAeHHbIM
nprka3om ®enepasbHON CyXObl N0 3KOJOMMYECKOMY, TEXHONOr MYECKOMY 1 aTOMHOMY HaZ30py oT 19
Hosbps 2020 r. Ne 448

PACYHET MAPAMETPOB KPEMNW AJ19 KPOBJIN TOPHbIX BEIPABOTOK
I. N\CXOOHbIE OAHHBIE )19 PACHETA KPEMU

1. lna pacyeTa CONPOTUBAEHNS aHKEPHON KPENU, AJIMHbI aHKEPOB U X NOAATANBOCTU, KONYECTBA
dHKEpPOB B pAAYy U pacCTOoOAHNA MeXAy pAanaMi, 0ONOJIHUTENbHbIX CpeACTB YCUNIEHNA NCNOJIb3YHOTCA
NCXOLHbIE faHHble:

yCJI0BUS MPOXOAKM, OXPaHbl N NOAAEPXAHMNSA FOPHbIX BbIPaboToK;

pacyeTHas WnpuHa B, M, n BbicoTa h, M, rOpHbIX BbIPaboTOK 1 CONPSXXeHW B MPOXOAKE;

pacyeTHasa rinybrnHa pacnonoXxeHns ropHbiX BbIpaboToK 0T NoBepxHOCTW H, M;

TWUM CTPOEHUS NOPOL KPOBAM FOPHbIX BbIPaboToK;

KJTaCC YCTOMYMBOCTM NOPOJ HENOCPEACTBEHHOW KPOBM FOPHbIX BbIpaboToK;

pacyeTHOE COMPOTMBIIEHNE NOPOA KPOBJIM FOPHbIX BbIPaboTOK Ha 0aHOOCHOe CxaTue R ¢, MMa;
pacyeTHas Hecyllas CNoCOBHOCTbL aHKepPOB, YCUNBAIOLWMX CTOEK, paM, MOCaA04HO-3aLLNTHbIX Kpenen Ne ,
KH.

2. Mo ycnoBusiM NpoOXoAKu, OXpaHbl U MNOALEPXKAHMA NPU pacyeTe napameTpPoB Kpenn paccMaTpuBaoTCs
cnepnyloLine ropHsle BeipaboTKy 1 CONPSXXeHNS:

KannTaJlbHbl€ OKOJIOCTBOJIbHbIE N MarncTpalibHble FOPHbIE BblpaﬁoTKI/I, N X conpsaxeHmd, npoBoanMble n
noaAepXXnMBaemble B HEHapyLUEHHbIE 04MCTHbIE paboTbl MaccMBe 3a NpefenaMu 30H ONOPHOro AaBAEHNS,
npv WwWupuHe uennkos 6onblue 0,1H, HO He meHee 30 M;

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru CTp. 51367



MarmcTpasnbHble NoJsieBble 1 MNAACTOBbIE FOPHbIE BbIPabOTKK, U CONPSAXEHUS, MPOBOAUMbIE B MacCuBe, a
3aTeM NoAdep)KMBAEMbIE B 30HE OMOPHOr0 AaBfIEHNSA OT OYUCTHbLIX paboT Mpu LWMPUHE LENNKOB MEHbLLE
0,1H, HO He meHee 15 m;

MacTOBblE BbIEMOYHbIE FOPHbIE BbIPAabOTKM, MPOBOANMBIE B MAaCC/BE, @ 3aTEM NMorallaeMble 3a NaBow;
NaacToOBblE BbIEMOYHbIE FOPHbIE BbIPaboOTKM, NPOBOANMbIE B MacCKBe Mo HagpaboTaHHbIM 1
nofpaboTaHHbLIM y4YaCTKaM LUAXTHOro MoJs, a 3aTeM Morallaemble 3a N1aBon;

NAacTOBblE BbIEMOYHbIE FOPHbIE BbIPabOTKMU, NPOBOAMMbBIE MO HUXHUM C/I0SIM MOLLHbIX M1acTOB;
NAacTOBble BbIEMOYHbIE FOPHbIE BbIPABOTKMN 1 COMPSXXEHNS, NPOBOANMbIE B MacC/Be, OXPaHAEMbIE 3a
oTpabaTbiBaeMOW N1aBON LENNKOM LUMPUHON He MeHee 15 M, a 3aTeM norallaeMble 3@ CMEXXHOW NaBow;
NAaCTOBblE BbIEMOYHbIE FOPHbIE BbIPaboTKM, NPOBOAMMbIE B MaCCKBE Ha yAapoonacHbIX 1 BbiIBpOCoonacHbIX
naactax, a 3aTeM rnorallaemMble 3a JlaBon;

NaacToBble BbIEMOYHbIE BbIpabOTKM, MPOBOAMMbIE B MAaCCMBE N OXPaHSEMbIE, LIeSIMKaMK, a 3aTeM
noralwaeMble 3a CMEXHOW NaBOW Ha yAapoonacHbIX U BbIBPOCOONACHbLIX MaacTax;

Ha MJlacTaX, CKJIOHHbIX K FOPHbLIM yaapaM 1 Beibpocam yrns 1 rasa, LWUMPUHa LIeSIMKOB onpeaenseTcs
COrflacHO AEeNCTBYIOWMM HOPMAaTVBHbBIM AOKYMEHTaM;

NaacToBble BbIEMOYHbIE BbIPAabOTKM, MPOBOANMbIE B MAaCCMBE M OXpaHseMble 3a oTpabaTbiBaeMoW laBoW
pa3pyLlaloLwmnmMcs B BbipaboTaHHOM MPOCTPAHCTBE LEANKOM Yras wupuHon (2,5 - 3,0)m, rae m - MOWHOCTb
nnacTa, a 3aTeM norallaemble 3a CMEXHOW JTaBON (415 MOLLHbIX M1aCTOB WUPUHA LiesiInka NpUHUMaeTCs
(2,5 -3,0)h, rge h - BoicoTa BblpaboTKK, M);

naacToBble BbleMOYHbIE BbIpaboTKM, MPOBOAMMbIE B MacCMBE, 3aTeM MOALEPKMBAEMbIE Ha rpaHuLLe C
BblpaboTaHHbIM MPOCTPAHCTBOM W MOrallaeMble 3@ CMEXXHOW NaBow;

NaacToBble BbleMOYHbIE BbIpaboTKKU, MPOBOAMMbIE 3a OTpabaThiBaeMON NaBoW Ha PacCCTOAHUM CBbiwe 200 M
nnn nocsie oTpaboTKM NaBbl BNPUCEYKY K BbIpaboTaHHOMY MPOCTPaAHCTBY C 3aLMTHOW MOJ0CON Yras
LUMPUHOW 2 - 3 M 1 NOrallaemMble 3a CME)XXHOI NaBow;

NaacToBble MOHTaXHble pacceykun (Kamepbl), NPOBOAUMbIE B MacC/Be (B TOM YMC/Ie MO HUXKHEMY COKD
MOLLHbIX MJaCTOB) U NorallaeMsle 3a aBow;

pa3pesHble neyn, 04NCTHbIE KaMepbl U 3aX04KW Mpu cucTemMax pa3paboTku KopoTkMm 3abosmu;
NAacToOBblE AEMOHTAXHbLIE KaMepbl.

3. PacyeTHas WuMpmHa NpoTSXXEHHbIX FOPHbIX BbIPAaboTOK MpMHMMaeTCA PaBHOM UX MaKCMMabHOW
(haKTUYECKOW LIMPUHE B MPOXOAKe. PacyeTHas LWMPUHA CONPSHKEHNI NEPECEKAIOLLMXCA FOPHbIX BbIPaboToK
B ¢, M, onpepenseTcsa no hopmyne:

roe B 1w B 2 - dakTuyeckas WmprHa nepecekanLwmnxcs ropHbix BoipaboTok B NPOXoaKe, M.
PacyeTHas WNPWHA CONPSXXEHWIA C MPUMbIKAHWEM OJHON FOPHOW BbIPabOTKMN K ApYyroi (0CHOBHOM),
onpepenseTcs no gopmye:

roe B 1 - hakTmyeckas WmpuHa 0CHOBHOW Bonee LWMPOKON ropHOM BbipaboTKu, M;

B 2 - (hakTmyeckas WMpUHa ropHom BbipaboTKy, NPUMbIKAIOLLEN K OCHOBHOW, M.

Ecnun wuprHa conpsXeHns < 8 M, TO K 30He COMPSXKEHNS OTHOCATCA TakXe YaCTW NPUMbIKAKOLLNX Y
nepecekaLmxcs BblpaboToK Ha NPOTSXKeHUN paBHOM 0,5 UX WNPUHBI. ECin wWnprnHa conpsixeHuns 8 M, To
K 30HE CONPSHKEHNS OTHOCATCA TaKXe YaCTu NPUMbIKAIOLWNX U NepecekatoLmxca BbipaboTok Ha
MPOTSXKEHUN PABHOM UX LUMPUHE. PacyeTHas BbICOTa FOPHbIX BbIPabOTOK M CONPSXXEHU NMPUHUMAaETCS
paBHOM MX MaKCUManbHON (HaKTUYeCKOW BbICOTE B NMPOXOAKE.

4. PacyeTHas rnybuvHa ons ConpshKeHnin NpUHUMaeTCs PaBHOW (hakTUYeCckon ranybuHe oT 3eMHON
noBepxHOCTW. PacyeTHasa rnybrHa Ans NpoTSXEHHbIX FTOPU30HTaNbHbIX M HAKJIOHHBIX FOPHbIX BbIPaboTOK,
YHaCTKUN KOTOPbIX HAXOAATCA Ha pa3HblX OTMETKaXx, OTAnYaLWKXCs He bonee 4em Ha 15%, npuHMMaeTcs
paBHOM MakCuMManbHoW rnybuHe. Mpu 6onbLuen pa3HOCTM OTMETOK pacyeTHas raybuHa ropHbiX BeIpaboTok
MNPVHUMAETCS MO y4acTKaM C Pa3NYHbIMU pacHeTHLIMU raybuHamMu.

5. PacyeTHoe conpoTuBieHNe NOpoL 0AHOOCHOMY CXaTuio B Maccuee R ¢, MIMa, cnenyeT onpenensTb
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OTAENIbHO ANS KPOBAW 1 BOKOB KaK yCcpeHeHHOoe Mo 3ajeralolmM AMTON0rMYECKUM Pa3HOCTAM,
BMELLAIOLLMX FOPHYIO BbIPabOTKY MOPOL, B KPOBAE - Ha BbICOTY, PaBHYIO LUMPUHE NPOTAXKEHHbIX
FOPWM30HTaJIbHbIX, HAKJIOHHbIX FOPHbIX BbIPabOTOK, paBHyto B, rae B - wupuHa BbipaboTkK, M; Ha
COMPSKEHUSX - Ha BbICOTY, paBHyto 1,5B ¢, rae B ¢ - pacyeTHas WMpUHa COnps>keHus, M. B 6okax
YHUTbIBAETCS NPOYHOCTb NOPOJ, 3a/1eralollnx No BbLICOTE BbIPAabOTKM NAU CONPSKEHNS.
PacyeTHoOe conpoTuBJIEHNE MOPOL ONnpeaenseTcs:

roe R cl ... R cn - conpoTmBaeHmne cxaTuo caoes nopod, Mla (npv onpegeneHnm npoYyHOCTU nNopog no
K03 puumneHTy KpenocTu f nepecyeT B MINa npoeofaT no opmyne R = 10f);

m1,.., mn-MOLHOCTV CIOEB MOPOA, 3aJiIeratoLLnX B KpoBe nan B 60Kax ropHon BeiIpaboTku, M;

k € - KO3hPULMEHT, Y4NTLIBAKOLLNA HapYyLLIEHHOCTb MacCMBa NOPoS NoBEepxXHOCTAMY Be3 cuenneHns, nmbo ¢
MaJiIol CBA3HOCTbLI0. KoadhdumumeHT Kk C Npy 0TCYTCTBUM pe3ynbTaToB Nno bypeHuto c oTbopom KepHa
npuHuMaeTcs pasHbiM 0,9 ona | u Il Tunos kposnu, 0,6 ansa lll Tuna wn 0,7 - 0,8 ona IV Tuna kposawu. Mpu
HaM4nn pesysibTaToB pa3BenoyHoro bypenmsa npu R ¢ pasHbiM 1 6onee 30 MMa, k ¢ onpegenseTca no
Tabnuue Ne 1 npunoxxenus. Ana nopop ¢ R ¢ meHee 30 MMa k ¢ onpenensetcs no Tabanue Ne 2
NPUIIOXKEHUS.

Tabnunua Ne 1

3HaueHns KoaduumeHTa k ¢ npyn nopodax ¢ R ¢ paBHbIM 1 6onee 30 MMMa
CpeqnHee paccTosHne Mexay NoBepxHOCTAMM ocnabneHnsa nopod, Mk ¢
bonee 1,50,9

1,5-1,00,8

1,0-0,50,6

0,5-0,10,4

MeHee 0,10,2

Tabnuua Ne 2

3Ha4veHns KoappuumenTa k ¢ npu nopodax ¢ R ¢ meHee 30 MIa 1 B 30HaX TEKTOHMYECKUX HAPYLUEHNN
XapakTepucTrka MecTa pa3melleHmns BbipaboTkuk ¢

MAnKaTuBHbIE HapyLleHns ¢ pagnycoM 6onee 300 M UM OU3BIOHKTUBHbBIE - HA PACCTOAHUM CBbiwe 4N Hop
(N Hop - HOpMasibHast aMnNAMTyda HapyweHna 4o 10 M), To eCTb BHE 30Hbl BAUAHUSA HapyLeHuin0,9

MnukaTusBHble HapyLweHns ¢ pagnycom MeHee 300 M UK B 30HE BJIMAHUA OU3BIOHKTUBHOMO HapyLLEeHUS Ha
paccTossHuax ot Hero 4N Hop o N Hop 0,6

HenocpeACTBEHHO B AN3bIOHKTUBHBIX HAPYLUEHNSX Ha PACCTOSIHUM OT HUX MeHee N HOp , B TOM YUC/e B
3aMKax TEKTOHNYECKMNX HapyLweHnin0,3

k BN - KO3(h(MUMEHT CHMIXKEHNS CONPOTUBIEHNS NMOPOL CXKATUIO 3@ CHET BO3AENCTBUSA BNark, yKasaHHbIA B
Tabnuue Ne 3 NpUNoXKeHUs, MPUHUMAETCS B 3aBUCMMOCTMW OT NMPOYHOCTU NOPOA N YYUTHLIBAETCS TObKO B
cnyyae gmTenbHoro o6BogHEHNs NOpoL B rOpHbIX BbipaboTkax (bosee 6 mecsaues), 415 OCTasbHbIX
ycnosui k Bn = 1.

Tabnuua Ne 3

3HavyeHus KoapuumeHTa k Bn
ConpoTuBaeHNe Nopoj 0HOOCHOMY CxXaTuto B obpasue R ¢, MMa30506080100120160200
3Ha4veHune KoahpuumenTa k 8n 0,40,50,60,70,750,820,860,9

Mpw ogHopoAHoM Kpose (I Tun Kposau), npueeeHHon B Tabanue Ne 4 npunoxeHuns, R ¢, onpegensercs
no cpopmyne:
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roe R max n R min - MakCManbHOe 1 MMHMMasibHOe COMPOTMBAEHME NOPOL Ha OAHOOCHOE CXKaTue B
KpoBsJe Ha BblcoTy B nnn 1,5B ¢, MNa.

6. Eciiv B KpoBne ropHbix BbIpaboTOK 3aseraeT C0N NPOYHbIX 0A4HOPOAHLIX nopod ¢ R ¢ > 60 MlMa npwu
COOTHOLUEHMM , TO pacyeT NPOBOAAT MO NPOYHOCTM 3TOro /105t 6e3 yyeTa NOPoOL, PACMONOXKEHHbBIX BbILLE.
Mpun 6onblumx pa3bpocax 3Ha4YeHU MOLLHOCTY CNOEB U X NPOYHOCTU HEO6XOAUMO NPUHUMATL CpefHue
3HaYyeHns, ecnn HEBO3MOXHO X YTOYHUTb.

PacyeTHOe CONPOTMBAEHME NOPOS KPOBSIM HAa OAHOOCHOE CXXaTue B MPOTSXKEHHbIX FOPHbIX BbipaboTkax
cnenyeT CHMTaTb OAMHAKOBLIM, €C/iv OHO HaxoanTcs B npegenax 30%. Mpn 3ToM NpUHNMaeTCa ero
MUHUMaNbHOe 3HavyeHune. Mpn n3meHeHnn R ¢ bonee yem Ha 30% nocneayoWNn pacyeT NapamMmeTpPoB Kpenu
Be4eTCA N0 OTAEeSIbHbIM Y4aCTKaM ropHou BbipaboTKu.

7. Npwu pacyeTe CONPOTUBNEHNS N AJINHBI aHKEPOB, BLIAENAOT YeTbipe TUMNa KPoBAX Mo 0bpyLlaemMocTy,
npueefeHHble B Tabnumue Ne 4 npunoxeHns.

Tabnuua Ne 4

Tunbl NOPOA KPOBSIM MO 06pyLIAaeEMOCTH

| Tun kposaull Tun kKposaumlll Tun KposaunlV Tmn KpPoBn

OnHopoAHas KpPOBAA U3 CAOUCTbIX MPENMYLLECTBEHHO MANHUCTBIX, MEeCHAHO-TAIMHUCTbIX U NeCHaHbIX
C/laHLEB (aprunaamToB U aneBpoINTOB),

(R ¢ < 60 MIMa)HeonHopoHas KpoBAas. Hap HenocpeACTBEHHOW KPOBEW U3 CZIOUCTbIX CNaHLEB
MowHocTeio oT 0 fo 0,3 B 3aseraloT MacCUBHbIE MECHaAHUKN,

(R c 60 MMNa)OgHopoAHasA N HEOAHOPOAHASA KPOBAS, KPOBSA C MHTEHCMBHOWM KOCOCEKYLLEN
TPELLMHOBATOCTLIO B 30HaX TEKTOHNYECKNX NMANKATUBHBLIX U Pa3pbiBHbIX HapyLUeHWI, KPOBAA C
HeycTon4mebIMKU nopogamu, (R ¢ 30 MMa)Maykn yrns 6necrawero, nonybnecTauero noayMaToBoro,
MaToBOro,

(R c 8 MMa)

8. MNpuv onpeneneHnn NAOTHOCTU YCTAaHOBKU aHKEPOB, KOHCTPYKLMM OMop, 3aTsXKKK, TEXHOOM M
KPEMnJeHNs KPOBW NpW NPOXOJKe, AJ1s BCEX TUMOB KPOBJIM Mo 06pyLIAEMOCT, HEMOCPEACTBEHHYO KPOBJIO
Haj ropHbLIMU BbIPAOOTKAMU 1 CONPSXKEHUAMI CNeayeT pa3fiensaTh Ha TPU Kiacca No YyCTONYMBOCTH,
npuBeneHHble B Tabanue Ne 5 NnpunoxeHus.

Bo BCex Kjlaccax yCTOMYMBOCTb KPOBSIM OLLEHMBAETCS 3a Nepuof NPOX0a4eCcKoro LMKna.

Tabnuua Ne 5

Knaccbl Nopog KPoBAW MO YCTOMYNBOCTM

| knacc. Heyctonymeas kposasll knacc. Kposns cpegHen yctondmsocTulll knacc. YcTonymeas KpoBas
O6pyLieHne KpoBamn nocse obHaXKeHUs Ha pacCcTossHUKM oT 3abos Ao 1 m.

MpenMyLecTBEHHO TOHKOC/IOUCThIE U TPeLLUNHOBaTbIe MNHUCTBIE cnaHubl € R ¢ < 30 MMaCoxpaHeHue
YCTONYMBOCTY Npu 0OHaXKEHUN KPOBN Ha paccTosHUM OT 3abos oT 1 oo 3 M.

MpenMyLecTBEHHO CNOUCTLIE MaJIOTPELLMHOBATLIE MINHUCTLIE 1 necYaHble cnaHubl ¢ 30 < R ¢ < 80 MMMa,
yronb ¢ R ¢ > 6 MlMNaCoxpaHeHune yCTONYMBOCTU KPOBAK NPy 06Ha)XeHUM Ha pacCTosHUN OT 3abos cBbilwe 3
M.

MpenmMyLecTBEHHO MaCcCUBHbIE HETPELLNMHOBaTbIE NecHaHukn ¢ R ¢ > 80 Mla

II. OCHOBHbIE PACHETHbIE MOJIOXEHNA

10. PacyeT napaMeTpoB aHKEPHOW KPenu 1 LONOJIHUTE/IbHbIX CPELCTB €€ YCUIeHNs NMPOBOANTCS B
3aBMCUMOCTY OT MHTEHCMBHOCTMW FOPHOMO [1aBJEHUS, ONPeAesSeMoro C y4eTOM pa3MepoB U rybunHbl
PACMONOXEHNS FOPHbIX BbIPABOTOK 1 CONPSXKEHMWIA OT NOBEPXHOCTU, crocoba U MapaMeTpoB UX OXpPaHbl OT
BAIMSHUSA OYUCTHBLIX PaboT, MPOYHOCTH, TPELMHOBATOCTU N YCTONYNBOCTM NMOPOL KPOBW.

11. B KayecTBe KpUTEPUS NHTEHCMBHOCTW FOPHOMO AaBfEHNS A5 pacyeTa Kpenu cnefyeT npuHUMaTh

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru CTp. 813 67



pacyeTHble CMeLleHna KpoBan. MeToanka onpeaeneHna pacHeTHbIX CMELLEeHNIn KPOBAW 415 CONPSAXEHNA ©
Pa3nnYHbIX KaTeropui NPOTAXKEHHbIX FOPHbIX BbIPAabOTOK 3aBUCUT OT NPUHSATBIX, B COOTBETCTBMUM C
pazfaenom | NpuaoXKeHns, NCXOAHbIX AaHHbIX 4J1 KOHKPETHbIX YC/I0BMIA U NpUBEAEeHa B NpusioxeHnsx Ne 14
1 Ne 18 K MHCTpyKLMW.

B ycnoBuax, rae pacyeTHble cMeLleHns Kposau 6osblie 300 MM, MpenMyLLecTBEHHO Npy NogaepXXaHuy
FOPHbIX BbIPabOTOK Ha rpaHuLLe € BbipaboTaHHbLIM NPOCTPAHCTBOM, MPOBEAEHMNMN UX BMPUCEYKY U OXPaHe
pa3pyLUaLLMMCA LLeIMKOM, pacyeT NapaMeTpoB aHKEPHON Kpenu NPOBOAMTCSA A5 CMELLEHUA KPOBJIN He
6onee 300 mM. Ha yacTb cMeweHuin 6onee 300 MM pacCYMTLIBAETCA Kpenb YCUIEHNS.

MapameTpbl aHKepPOB ry6oKOro 3as0)KeHNs, PacCYNTLIBAOTCA NCXOAS U3 BO3MOXHOCTU "noaseckn”
NMOPOLAHON MayKy, COCTOALLEN N3 CNOEB Pa3NNYHON MOLLHOCTM U MPOYHOCTY K MOpoLaMm 3a npefenamu
CBOJZ@ eCTeCTBEHHOI0 PAaBHOBECUS MU K MOLLHOMY 1 KPErKoMYy C/1I010 NOPOAbl, HAX04ALLEMYCS Ha
paccTosaHumM 3 - 6 M 1 6osiee, OT KPOBAW FOPHON BbIPaboTKMN.

12. Mpw onpeneneHnmn n Bbibope LOKYMEHTALUN KPEMNEHUS B 3aBUCUMOCTMN OT PaCHETHbIX CMELLLEHWUA 1 0T
WHTEHCUBHOCTW NPOSIBAEHWNIA FTOPHOIro AaBJIEHUS BbILEAAOTCA Cefyolmne yCaoBnus NoaaepXaHNsa ropHbIX
BbipaboToK:

Heb0bLIOE FOPHOE faBNEHME, MPU CMELLEHUSX KPOBAN MeHbLUEe 50 MM;

rOpHOe AaBfieHNe CpefHel MHTEHCUBHOCTHY, NPY CMeLLeHnaxX Kposan oT 50 1o 200 MM BKNOYNTENBHO;
WHTEHCUBHOE rOPHOE AaBJeHNe, NPU CMeLLeHUsX Kpoeau 6onee 200 M.

13. Bo BCeX YCNOBUAX UHTEHCUBHOCTU FOPHOrO [aBJIeHUs NMJOTHOCTb YCTAaHOBKM aHKEPOB B KpOBJie
onpeLenseTcs No BeNYNHE CMELLLeHNIA, MPOBEPAETCA N yBEANYMBaeTCA No hakTopy Tpebyemon
MWUHUMasIbHON NAOTHOCTWN YCTAaHOBKM aHKepOoB. B 3aBMCMMOCTM OT YCTONYMBOCTU HENOCPEeACTBEHHON
KPOBJIM B KJlacCe HeyCTOMYMBOW KPOBAU He MeHbLue 1 aHK/M 2 , B Knacce CpeaHeyCcToNY1BON KPOBAY He
MeHbLue 0,7 aHK/M 2 1 B Knacce YyCTOMYMBON KPOBAU He MeHbLue 0,5 aHk/M 2 .

14. Bo BCex ropHbIx BbipaboTKax 1 CONPSXKEHMAX NPU pacyHeTHbIX CMeLLeHnaxX KpoBan 6onble 150 MM, gns
NCKJIIOYEHUS NePEerpy3okK, aHKepbl U yCuanBatoLwmne nogaepXXmnBatoLine Kpenu yCTaHaBANBaOTCS C
NogaT/IMBLIMK AN C AEMNPUPYIOWNMIA NOSATANBLIMU 31EMEHTAMW, CMUHAIOLWMMACS NPU Harpy3Kax,
pocturaowmx 80% oT HecyLLen cnocobHOCTU aHKepa.

[Nd aHKepOB C YaCTUYHbLIM 3aKpenieHneM no AAnHe Wnypa, HeobxoanMMas BeandmHa NoaaTAMBOCTM
cocTasnset o 20 mm npu cMelleHmax 150 MM 1 o 35 MM npu cMewteHmax 300 MM, a 3aKpenJsieHHbIX Mo
BCen anuHe oT 15 0o 25 mMM. Mpu cMeleHnsx cebille 50 MM B rOpHbIX BbipaboTKax U CONPSXXKEHUsIX, B
KpOBJie KOTOPbIX 3a/1eraeT YrofibHbI NAACT U NOPOAbLl, OTHECEHHbIE K OMACHbLIM MO FOPHbLIM yaapaMm 1
BbIbpOCaM, yCTaHaBMBAOT aHKepPbl C MOAAT/NMBOCTbIO HE MeHee 50 MM.

IIl. PACYET MAPAMETPOB KPEMW BbIPABOTOK 1 COMPSXKEHWIA, MPOBOLMMBIX 1 MOOLEPYKUBAEMbIX B
MACCUBE BHE 30HbI BJINAHNA OYNCTHbBIX PABOT

15. B ycnoBusix He60IbLLOr0 FrOPHOr0 AaBfieHMs NPy pacyeTHbIX cMeLeHnsx kposan U M o 50 MM ropHele
BbIPAabOTKM 1 CONPSXKEHNSA Ha BECb CPOK CNYKObl 3aKPEenNAaT aHKEPHON Kpenbto. a5 | Tna KpoBau
COMPOTUBEHNE aHKEPHOW Kpenu P a n AnuHy aHkepos | a, ycTaHaBAMBaeMbIX B NPOXoa4eckom 3aboe,
cnepyeT npuHMMaTh Mo Tabnauue Ne 6 NpunoXxeHns, rae ykasoiBaeTcs 06Las AMHa aHKEPOB C y4ETOM KX
3aMKOBOW YaCTW 1 BLICTYNAOLLEN B BbIPabOTKY YacTu cTep>kHA. Mpu wuprHe BoipaboTku oT 8 Ao 12 M
NPUMEHATb ABYXYPOBHEBYIO CXeMy Kpenu (npunoxeHue Ne 4) ¢ AMHON aHKEPOB MEePBOro YPOBHA HE MeHee
2,4 ™.

Tabnuua Ne 6

MapameTpbl kpenu ons | Tuna KpoBan

PacyeTHas WwWMpuHa BbIpaboTOK U CONpPsXKeHN B Npoxoake, MCoNpoTMBAEHNE aHKEPHON Kpenu, KH/m 2
OnvnHa aHKepoB, M

3,0351,6
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3,5401,7
4,0451,8
4,5502,0
5,0552,2
5,5602,4
6,0652,6
6,5702,8
7,0753,0
8,0803,2

Mpw Il TNe KPOBAIM COMPOTMBIIEHNE aHKEPHOW Kpenu P a cnefyeT NpMHUMaTh Kak ans | Tuna Kposau, a
LJVHY aHKEPOB MeHbLLIEe C Y4eTOM MOLLHOCTY HernocpeAcTBeHHoN kposan h H.k 0,3B n rnybuHbl
3aKpensieHns aHKepoB B YCTONYMBLIX MPOYHbIX Nopoaax 6onee nnm pasHon 0,5 M B COOTBETCTBUM C
Tabnuuen Ne 7 npnnoxKeHus, rae npu WmpuHe BolpaboTkn oT 8 o 12 M cnefyeT NpUMeHATb
[BYXYPOBHEBYIO CXeMy Kpenu (npunoxxeHue Ne 4) ¢ OJMHON aHKEPOB NepBOro ypoBHSA He MeHee 2,0 M.

Tabnuua Ne 7

MapameTpbl Kpenu gng Il TUNa Kposn
PacyeTHas wWunpuHa BbIpaboTOK U CONPsXKeHNU B Npoxoake, MCONpoTUBAEHNE aHKEPHON Kpenu, KH/M 2
OnvnHa aHKepos, M

h H.k < 0,2Bh H.k > 0,2B

3,0351,41,5

3,5401,51,6

4,0451,61,7

4,5501,71,8

5,0551,82,0

5,5601,92,1

6,0652,02,2

6,5702,12,3

7,0752,22,4

8,0802,42,6

Mpw Il TUNe kpoBAn P a n | a npMHUMaTbL B COOTBETCTBMM C Tabnuuen Ne 8 NpnnoXxeHus, rae npu WuprHe
BbipaboTKM 0T 8 00 12 M cnefyeT NpUMEHATb ABYXYPOBHEBYIO CXeMy Kpenu (mpuaoxeHune Ne 4) ¢ gmHon
aHKEepOoB NepBOro ypoBHS He MeHee 2,4 M.

Tabnuua Ne 8

MapameTpbl Kpenu gng lll Tuna Kposax
PacyeTHas wunpuHa BbIpaboTOK U CONPsXKeHNU B Npoxoake, MCONpoTUBEHNE aHKEPHOM Kpenu, KH/M 2
OnvnHa aHKepos, M

3,0401,8

3,5452,0

4,0502,0

4,5552,2

5,0002,4

5,5652,6

6,0712,8

6,5773,0

7,0833,3
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8,0903,6

Mpw IV Tune kposan P a u | a NpuHNUMaTbL B COOTBETCTBMU C Tabanuen Ne 9 Npuno)KeHus, rae npu WnpuHe
BbIpaboTKM OT 8 00 12 M ciefyeT NPUMEHSTb ABYXYPOBHEBYIO CXeMy Kpenu (npunoxeHue Ne 4) ¢ AAnHON
aHKepoB NepBoro ypoBHS He MeHee 2,4 M.

Tabnuua Ne 9

MapameTpbl Kpenu gnd IV Tvna Kposau
PacyeTHas WwWMpuHa BbIpaboTOK 1 CONPsXKeHNU B Nnpoxoake, MConpoTuBAEHNE aHKEPHON Kpenu, KH/M 2
[OnnHa aHKepoB, M

3,0401,9

3,5452,1

4,0502,3

4,5552,5

5,0602,7

5,5652,9

6,0703,2

6,5753,5

7,0803,8

7,5854,1

8,0904,5

EC/i MOLWHOCTb YroJlbHOW Maykmn B KpoBje cocTasnseT 1,5 - 2,5 M, To AANHY aHKepOB NPUHMUMAIOT PaBHOM
MOLLHOCTW YrosibHoW navyku naoc 0,6 M.

16. B ycn10BUSIX TOPHOr0 AaBAeHUs CpeaHeNn MHTEHCUBHOCTM NPU PaCYETHLIX CMELLEeHMAX KpoBan U M 1o
300 MM, B FrOpHbIX BbIpaboTKax 1 CONPSXKEHUAX, OXPaHAEMbIX Lennkamu wupuHon 6onee 0,1H M, nx
KpenjeHne 1 nogaep)xaHne B Te4eHne BCero Cpoka cayxbbl cneayeT Npon3BoAMTb OOHOM aHKEPHON
Kpenblo ¢ napameTpamm Paula:

npw | TUNe KpoBax B COOTBETCTBMM C HOMOrpaMMOK, NPUBELEHHON Ha PUCYHKE 1 NpunoXxeHns;

npw Il Tune Kkposan P a npMHMMaTh B COOTBETCTBUN C HOMOFPaMMOM Ha PUCYHKE 1 NpUIoXKeHNs, a AJINHY
aHKepOB MPMHUMaTb B COOTBETCTBUM C Tabnuuen Ne 7 NnpunoxxeHus;

npw [l TUNe KPOBAW CONPOTUBJIEHNE KPENU 1 ANIMHY aHKePOB MpuMHMMaTh Ha 10% 6oJiblue paccYnTaHHbIX
Nno HOMOrpamMmMe pUCyHKa 1 NpunoxxeHus;

npw IV TUne KpoBAM CONPOTUBIIEHNE KPenu 1N AJNHY aHKEPOB MPUHMMaTbL Ha 20% 6osbLue paccYUTaHHbIX
Mo HOMOrpaMmMe pUCyHKa 1 NpunoxxeHus.

Puc. 1. Homorpamma gns onpefeneHns napaMeTpoB aHKEPHOW Kpenu B KPOBAE FOPHON BbIPpaboTKM
(MYHKTMPHOM IMHMEN NOKa3aH KJIoY K onpeaeneHunto P a n | a no pacyeTHbIM 3HaveHusam U K ), npu
napameTpax, BbIXOASALWNX 3a 061acTb LENCTBMSA AAaHHOW HOMOTPaMMbl, MPUMEHATb ABYXYPOBHEBYIO CXEMY
Kpenu, no npunoxexuio Ne 4 K IHCTpyKUUK

17. B I n lll Timax KpoBAx, Npu YBEANYEHNN COMPOTUBIEHNSA aHKEPHOWN KPEMNW N0 CPaBHEHMIO C YKa3aHHbIMU
B NYHKTaXx 15 1 16 NpunoxeHus, AJIMHY aHKePOB MOXXHO YMEHbLUNTb 3@ CHET MOBbILEHUS MJIOTHOCTK
YyCTaHOBKMW aHKepoB Ha 10% npwu 1,3P a n Ha 20% npwu 1,5P a . Mpy 3TOM MUHMMaIbHas OJIMHa aHKepPOoB
pasHa 0,35B npwu | Tne n 0,4B npw Il Tune Kposnw.

IV. PACYET MAPAMETPOB KPEMW [J19 MATUCTPAJIbHbLIX BEIPABOTOK 1 COMPSXEHWIN,
MOAAEPXXWNBAEMbIX B 30HE ONOPHOIO OABJIEHNSA MNP LUAPUHE LIESTMKOB BEOJIbLLE 0,05H, HO HE
MEHEE 15 METPOB

18.B yCnoBuax HebonbLIOro rOPHOro AaBneHus Npu pacyeTHbIX cMeLleHnsax Kposan U 1, fo 50 mm
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KpenjeHne n nofaep)xaHne BCcex ropHbIX BbIpaboToK 1 CONPSXXeHN MPOBOANTCSA OAHON aHKEPHON Kpenbio,
yCTaHaBAMBAEMOMN B NPOX0AYeCcKOM 3aboe C napamMeTpaMu CONPOTUBNEHNS aHKEPHOW Kpenu P a 1 ANuHbI
aHkepoB | a, aHaNorM4yHo NyHKTY 15 NpunoXxeHna B COOTBETCTBUM C Tabamuamu Ne 6 - 9.

19. B yC/10BUSIX FOPHOIr0 AaBneHWs cpefHe MIHTEHCUBHOCTU KpenJieHne 1 noanep)xaHme BCeX ropHbIX
BbIPabOTOK 1 COMPSXXEHUIN CeayeT NPoM3BOAUTL OAHON aHKepPHON Kpenbio. [py pacyeTe aHKepHoOW Kpenwu
no cMeweHmam U 1 3a BeCb CPok Cayxbbl napameTpbl aHkepoB P a u | a npuH1UMaTh B COOTBETCTBUM C
NyHKTamMu 16 n 17 npuioxeHus.

20. Mpwn cmeweHnax U 1 > 200 mMm, B I, Il n IV Tunax KpoBanM NPUMEHSATL aHKepbl, yCTaHaBJIMBaEMbIE NpK
npoxogke c Pa.nula.n, pacCYMTaHHbIMK MO CMELLEHNAM KpoBan U M 40 BANAHNS OYNCTHBIX paboT, ¢
nocneyowmnm ycuneHnem Ha pacctosHum ao nasbl 0,1H aHkepHON Kpenbio ¢ napaMeTpamm Pa.ynla.y,
paBHbLIMU:

Pay=Pa-Pa.n; (6)
lay=1la,(7)

roe Pawula- conpoTuBneHne aHKepHON Kpenu 1 AanHa aHKepoB MO pacyeTHbIM cMeLleHnsam kposau U L
Ha BECb CPOK C/y>K6bl BbIpaboTKN.

21. Npwu cMeLLeHnax Kposau, npesbillatowmx 300 MM, BOSMOXHO KperJsieHne ropHon BbipaboTky aHKepamu
B [1Ba YPOBHSA. P a 1 | a aHKepoB HWXXHEro YPOBHSA NPUHUMAIOTCA MO PUCYHKY Ne 1 MpUNOXKEHUS, MCxons u3
pacyeTHbIX CMeLLeHn KpoBan U M 10 HaYana BAUAHWA NepBOW NaBbl UAW NO MPUHATLIM CMELLEHNSAM
paBHbiM U = 150 - 200 Mm.

AHKepbl BEPXHEro ypoBHS (rnyboKoro 3a10XeHuns) yCTaHaBAMBAOTCS BCNE 3a aHKEPaMmn HKHErO YPOBHS
npv NPOXo4Ke roOpHONM BbIPaboTKM MM NO3XKe Ha paccTosHuM oo nasbl 0,1H.

22. Mpwn pacyeTe NapamMeTpOB aHKepPOB BEPXHEr0 YPOBHS 0XXMAaeMoe AaBiieHre nopos CBoda Ha Kpenb
0bonx ypoBHel Ha 1 NOrOHHLIN MEeTpP AANHbLI FOPHOW BbipaboTku P cB , KH/M, onpeaenseTcs no opmyne:

roe B p - pacyeTHas WMpUHa rOpPHOM BbIpaboTKuM, ABAAIOLWENCS OCHOBAHWEM CBOAA AABJIEHNS NOPOL
KPOBAN, M (PacCHMTLIBAETCSA COracHO NPUNOXEHUIo Ne 4);

- 06 beMHbIN BEC MOPOA, KPOBAW FOPHOW BbIpaboTKu, KH/M 3 ;

h cB - BbICOTa CBOJa €CTECTBEHHOI0 PAaBHOBECKS MOPOA Ha rOPHOW BbipaboTKOM, M, ONPeaenseTcs no
topmyne:

hce=kceBp, (9)

roe k cB - KoadhhmuneHT ceofa, onpenensemMbli no Tabnnue Ne 1 npunoxerns Ne 4.
PacyeTHoe yaenbHoe faBieHue NopoL CBoja Ha Kpenb P ¢B.y , KH/M 2, onpefenseTtcs no gopmyne:

Oxupaemoe yfesibHoe faBJieHMe Nopo CBoJa Ha Kpenb BepxHero yposHs P B.K.y , KH/M 2, onpepenseTtcs
no cpopmyne:

PB.KYy=PcBY-kp.B.HPa.HYy, (11)

roe P a.H.y - CONpOTMBAEHNE aHKEPHON KPEMNM HUXXHErO YPOBHS, ONpeaensemMoe, Kak 1 COnpoTUBIeHNe
aHKepHoM Kpenu P a , NyHKT 21 npunoxeHuns;
k p.B.H - KO3(h(PMLMEHT pa3rpy3kmn aHKepoB r1yboKoro 3an0XXeHns aHKepaMm HUXKHErO YPOBHS, PaBeH:

roe | akT - akTMBHasA OJIMHA aHKepa HKHero ypoBHA 6€3 BbICTynatLwen YacTu, m.
[nnHa aHKepa BepXHero ypoBHS | K.a onpeaenseTcsa no ¢gopmyne 16 B npuaoxeHun Ne 4,
Heobxognmas NNOTHOCTb YCTaHOBKM aHKepoB r1ybokoro 3anoxxeHns N B.K , aHK/M 2 , onpefensercsa no

dopmyne:

rae N K.a - Hecywwas cnocobHOCTb 0AHOro aHkepa, KH.
AHKepbl FyboKOro 3a10XKeHUs (BEPXHEro YPOBHS) YCTaHABAIMBAOTCA MEXAY PALaMN aHKEPOB HVXKHEro
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YPOBHSI.
KonnyecTBo aHKePOB BEPXHEro YpoBHS B paay N p.B.K , onpeaenseTcs no gopmyne:

N p.B.k = BN B.K CB.K, (14)

roe C B.K - paccTosiHMe MeXay psiaaMn aHKepOB BEPXHErO YPOBHS, M.
MPUHLMN PAcrnoNoXXeHUsI aHKEPOB ryboKOro 3a/0)KeHUs NpeacTaBieH B NyHKTax 18 - 20 npunoxxeHus Ne
4. Heobxoammas BesiM4MHa 3aKpenaeHns aHKepoB ryboKoro 3a/l0XKeHns B CKBaXXnHe He MeHee 1,1 M.

V. PACYET MAPAMETPOB KPEMW 119 BHIEMOYHbIX BLIPAEOTOK, MOFALLUAEMbIX 3A JIABOW

23. B ycnoBusx HebonbLWOro n cpeaHen MHTEHCMBHOCTM FOPHOIO AaBfeHNS KPenaeHne 1 noagep)xaHue
KPOBJIM FOPHbIX BbIPaboOTOK NPOBOAMTCA OLHOW aHKepHOW Kpenbto C P a u | a, npuHnMaeMbiMu:

npy CMELLEHNAX KPOBWM K MOMEHTY MoralleHust ropHon BbipaboTky U n go 50 MM aHanornyHo nyHkTy 15
NPUIOXKEHUS;

npu cmelleHnsx 6onblie 50 MM aHaNOrMYHO NYHKTaM 16 1 17 NpunoXxeHus.

24. B yCnoBusix, rae pacyeTHble CMeLeHns KPOBAW B MPOLO/IKEHNE BCEro Cpoka CNy>kbbl U N npesbiwatoT
100 MM, npw |, lll v IV TUNax KpoBaKW, MapaMeTpbl aHKEPHOWN Kpenu onpefensoTcsa No pacyeTHbIM
CMeLLEeHNsAM KPOBJIM FOPHOIN BbIPabOoTKM [0 BAUSHNA ONOPHOro AaBfieHMs norawatowlen nassl U M . Ha
paccTosiHUM Ao nasbl 0,1H NpoBoANTL YCTAaHOBKY aHKepoB ycuneHms ¢ P a.y u | a.y no nyHkTy 20
NpUNoXXeHns. NapaMeTpbl CONPOTUBIEHNS U AJVHBI aHKEPHOWN KPenu onpefensioTcs pacyeTHbIMU
CMeLLEeHNAMMN KPOBAW B MPOLOJIKEHNE BCErO CPOKa Cyxbbl ropHoM BeipaboTkn U N, nam nposoanTCs
yCuaeHne yCTaHOBKOW B CpefHen 4acTy ropHOM BbipaboTKM MOAATAMBbLIX CTOEK C CONPOTMUBAEHNEM P C.y ,
KH/M 2 , paBHbIM:

Pcy=15Pa-Pa.n), (15)

roe P a - Tpebyemoe, No pucyHKY 1 NpUIoXKeHNs, CONPOTUBAEHNE aHKEPHOW Kpenu Mo pacyeTHbIM
cMeLLeHnsM Kpoeay U n npu noratlieHnn ropHbix BbipaboTok, kKH/M 2 ;

P a.n - conpoTuBneHne yCTaHOBIEHHON NpW NPOXOAKE aHKepHOW Kpenu, KH/M 2 .

25. B ycnoBuax NposiB€HUA FOPHOro AaBJfieHUsl, 0603HaYeHHbIX B MyHKTe 24, KpenaeHne ropHom
BbIPabOTKM OCYLLECTBNAETCA YCTAHOBKOWN aHKEPHON Kpenun Nno ABYXYPOBHEBOW CXEME, C PaCYeTOM
napameTpoB COrnacHo NyHkTam 21 n 22 npuaoxxeHuns. PacyeTHas WMprHa ropHon BoipaboTku B p
onpenensieTcs CorsiacHo npuaoxeHuo Ne 4,

VI. PACYET NMAPAMETPOB KPEMW /19 BBIEMOYHbIX BEIPABOTOK, OXPAHAEMbIX LIEJINKOM LLUVPUHOW HE
MEHEE 15 METPOB, A 3ATEM MOFALLUAEMbIX 3A CMEXXHOW JTABOW

26. B ycnoBusix HebonbLWOro n cpeaHen MHTEHCMBHOCTM FOPHOIO AaB/IEHNSA N PaCHETHbLIX CMELLLEHWUIA B
TeyeHue Bcero cpoka cayxbbl npu I, lll u IV Tnnax kposan fo 100 mm, Il Tna kpoean go 200 MM KpenneHune
1 noaJep>XaHue ropHomn BeipaboTKM NPOM3BOANTCS aHKEPHOW Kpenbto C P a n |l a, npuHnMaeMbiMu:

npv cMeLleHnax MeHblle 50 MM cornacHo NyHKTY 15 npunoxeHus;

npv cMeLleHnax 6onablwe 50 MM cornacHo NyHKTam 16 n 17 npuaoxeHus.

27. B ycnosusax, rge npu |, Il n IV TMnax KpoBav pacyeTHble cMeleHns U U B MPOA0/IKeHNe BCero cpoka
cnyx6bl npesbiwatoT 100 MM, npu Il Trne - 200 MM, NpUMeHseTCs KOMBMHMPOBaHHasA Kpenb. AHKepHas
Kpenb, yCTaHaBAMBaeMas Npu NpoxXoaKe ropHbix BbIpaboToK, MMeeT napameTpbl Pa.nula.n,
onpegenseMble pacyeTHbIMU CMeLeHnaMu U M o BAnSHUS oTpabaTbiBaeMOn NaBbl COrNacHO NyHKTY 20.
Mpw 3TOM, Ha PaCcCTOAHUN A0 NlaBbl PAaBHOMY [EeCATW NpoLeHTaM rnybuHbl BeieHns ropHbix paboT - 0,1H,
Kpenb yCuanBaeTCcsa NogaT/MBbIMU CTONKaMM C CONPOTUBIIEHUEM, NPUHUMAEMbIM aHaNOrMYHO NMYHKTY 24
NPUIIOXKEHUS.

28. Mpn ycnoBumsX, aHaNorMYHbIX NYHKTY 27 NPUIIOXKEHMWS, BMECTO AOMOJIHUTESIbHbBIX CTOEK YCUSIeHNS
MOXeT MPUMEHATHCA aHKepHas Kperb B [1Ba YPOBHS C pac4eTOM ee napamMeTpoB Mo aHaNoruy C NyHKTaMu
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21, 22, 25. PacyeTHas wnpuHa BbipaboTKn B p onpenenseTcs cornacHo npuioxeHuo Ne 4,

VIl. PACYET MAPAMETPOB KPEMW 19 BIEMOYHbIX TOPHbIX BbIPABOTOK, OXPAHAEMbIX LLEJIMKOM
LUWNPUHOW 2,5 - 3,0 M, A 3ATEM MOTALUAEMbIX 3A CMEXXHOW JIABOW

29. Mpwu 1, Il v IV Tunax Kposau, co cmelleHnsMn kposan 0o 300 MM, B mpoxoaveckom 3aboe
yCTaHaBAMBaeTCS aHKepHasa kpenb ¢ P a.n ula.n, onpegensemMsiMn No pacyeTHbIM CMeLLeHnaMn Kposan U
M, L0 BAUSHUS NEPBON NaBbl U YCUANBAETCA NOAATANBLIMU CTONKAMU UM aHKEPHON Kpernbio C
napameTpaMmu, onpenenseMbiMy aHanornyHo NnyHKTaM 19 n 24 npunoxxeHus ¢ pacYeTHbIMU CMELLLEHNAMN
Kposaun 300 MM. pn 3TOM CTOEYHasA N aHKepHas Kpenu yCuieHus ycTaHaBanBaoTCs Ha paccTosaHum 0,1H
nepej NepBo N1aBON U COXPAHAIOTCS A0 KOHLLA CPpoKa Cy>K6bl TOPHON BbIPaboTKM.

30. Mpw Il TUne kposau B ycnosusax, rae UM < 100 MM, a 3aTeM cMelleHns npesbiwatoT 300 MM,
KpenjeHne 1 Nnogaep>xaHne ropHbiX BbIpaboToK NpOBOANTCSA aHKEPHOW KPernbio C CONPOTUBJIEHNEM 1
LJIMHOW aHKepoB, MPUHUMAEMbIMK MO HOMOrpaMMe pUcyHka 1 npunoxeHus npu U = 300 M.
YcTaHaBnuBaeMas npu Npoxoake aHKepHasa Kpenb YCUIMBAETCA NOAATAUBbLIMU CTOMKaMU C MapamMmeTpamy,
onpenenseMbiMn No NYHKTY 29 NpuNoXXeHus.

31. B BbIEMOYHbIX FOPHbIX BbipaboTKax, OXpaHAEMbIX LEeMKOM WuprnHOn (2,5 - 3,0)m, a 3aTeM norallaemMbix
3a CMEXHOW /1TaBOM, KPeMJieHNe KPOBJIM aHKEPHOW KPEnbio M0 ABYXYPOBHEBOW CXEME MO3BOJISET He
NPUMEHATb CTOMKU yCuneHns. NapameTpbl KPenu pacCinTbIBAOTCSA aHaNOrMYHO NyHKTaM 21 n 22. Mpu
3TOM B (hopMyJie 8 NpuioXeHns pacyeTHas WrpuHa BeipaboTku B p , onpefenseTcs no popmyne:

Bp=B+28p,(16)

roe B p paBHo 0,6 - 0,8 M. BennymHa B p Bbipa)kaeT pa3mMep BO3MOXXHOI0 pa3pyLueHns G0KOB ropHOW
BblpaboTKM (0TKMMa yrnsa), NOACTaBNB ee B hOPMYJy 8 MPUNOXKEHNS, NOJTYHUM:

[anee pacyeT BeAeTCS MO METOANKE, N3JI0XKEHHON B MYHKTE 22 NPUSIOXKEHNS.

VIIl. PACHET NAPAMETPOB KPEMW A1 BBIEMOYHbIX MTOPHbIX BbIPABOTOK, NOAAEPKUBAEMbIX HA
PAHWLE C BIPABOTAHHbLIM MPOCTPAHCTBOM

32. B BbipaboTkax, nogaepx1MBaembix Ha rpaHuLe ¢ BbipaboTaHHbIM MPOCTPAHCTBOM, HEOHX0AMMO
NPUMEHATb KOMBMHMPOBAHHYIO Kperb, COCTOALLYIO U3 aHKEPHOWN Kpenu, NoAaTANBLIX CTOEK, YCUNBAIOLWEN
1 NOCafo4yHO-3aLLMTHON Kpenu, yCTaHaBAMBaeMown 3a oTpabaTbiBaeMown laBOW A4 ynpaBieHus
CABVXEHNEM U 06pYLLEHNEM OCHOBHOW KPOBJIM C MapaMeTpaMu, onpeaensieMbiMM MakCMabHbIMU
CMeLLeHnsMM KpoBan, paBHbiMy 300 MM, Nepes noralleHneM ropHbIX BbIPaboTOK CMEXHON N1aBONA.

33. AHKepHas Kpenb NPUMEHSETCA B TPEX BapuaHTax:

BapuaHT 1 - c mapaMeTpamu npu npoxoake P a.n ula.n., onpeaensiemMmoeiMn pacieTHbIMU CMELLEeHUSMI
KpOB/Y L0 BANSHUS NepBON NaBbl U M aHanorm4yHo nyHkTam 15 - 17 npunoxeHus;

BapuaHT 2 - C NapaMeTpamu npu npoxoake P a.nnla.n, onpenenseMbiMy pacqieTHbIMW CMeLLEHNAMN
KPOBAN A0 BANAHWNS NEPBON JIaBbl @aHaOrMYHO NyHKTaM 15 - 17 npuao)eHmsa n ycuansaeMon Ha
paccTosaHun o nasbl 0,1H 4ONOAHUTENBHON aHKEPHOW KPenbio C MapaMeTpamu, onpeaensemMsiMmm
MaKC/MMaNbHbIM CMELLEHNEM KPOBJIM Nepes NoralleHneM ropHom BbipaboTKM CMeXXHOW laBo, PaBHbLIMU
300 MM aHanNornyHoO NyHKTY 19 npunoxxeHus;

BapuaHT 3 - C yCTAaHOBKOW aHKEPHOMN Kpenu B iBa YPOBHS C MapaMeTpamu, onpegenseMbiMn no nyHKTam
21, 22 npunoxxeHus.

34. Ecnv napaMeTpbl aHKEPHOW Kpenu NPUHATHI N0 CMELLEHVNAM KPOBAU 40 BAUAHWUA NepBON NaBbl (BapuaHT
1), To nepen Heln Ha paccTosHum 0,1H cnepyeT ycTaHaBAMBATL NOAATAUBLIE CTONKM C COMPOTUBIIEHNEM,
aHaJIOrMyYHO NYHKTY 24 npuaoxkeHusa no cmetleHnsm U n . B ganbHenweM 3a COnpsi)KeHneM rnepeon aBbl
Ha paccTosHuK 100 - 120 m 1 nepeg BTOPOW Norallatowen naBon Ha pacctosHum 50 - 60 M conpoTmBneHNe
NoLaTAUBbLIX YCUSIMBAKOLLUX CTOEK CllefyeT NPUHUMaTh B COOTBETCTBUM € Tabnauuein Ne 10 npunoxxeHus.
35. Ecnm napaMeTpbl aHKEPHOW KPenu NpuUHATLI MO BapUaHTy 2, TO NOAAT/IMBLIE YCUANBAIOLIMNE CTONKK
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YCTaHaB/MBAIOT TOJIbKO HA YHaCTKaX UHTEHCUBHOMO CABVXEHWS 1 0BpYLLEHNS1 OCHOBHOW KPOBJIX 3@ MepBOii
1 nepej BTOPOI SlaBaMU C COMPOTUBJIEHNEM B COOTBETCTBUM C Tabauuein Ne 10 NpunoxxeHus.

36. ConpoTMBAEHME NOCAI04HO-3aLUTHON Kpenu, KOTopyto HeobxoaumMo ycTaHaBIMBaATL BC/ieq 3a
NoABUraHNeM NaBbl, MPUHUMAIOT C Y4ETOM ee NoAaT/IMBOCTM B COOTBETCTBMM C Tabauuein Ne 11
MPUI0XKEHUSI.

Tabnuua Ne 10

ConpoTUBNIEHNE YCUNMBAOLWNX CTOEK

Tun kpoBAMCoNpoTUBNEHME YCUAUBAIOLLEH Kpenu, KH/M Npu WMpuHe BbIpaboTKM B MPOXOLKE, M
3,04,05,06,0

1300400500600

1200300400500

[11300400500600

V350450550650

37. MNpun yCTaHOBKE aHKEPHOW KPenu B [iBa YPOBHS pacyeT ee napamMeTpoB MPOBOAUTCSA MO NyHKTY 31
npuioxeHus. BennynHa B p paccinTbiBaeTcs no popmyne 16 npunoxxeHus. MapamMeTpbl Kpenu HUXHeEro
YPOBHS PacCHUTBLIBAIOTCA MO CMELLEHNSAM KPOBJIM B COOTBETCTBMM C PUCYHKOM Ne 1 nMpuioxXeHUs 3a nepmog
[0 BAVAHWNS NEPBON NaBbl WK C ee BanAHWeM. CTONKK YCUEeHMS B 30HaxX ONOPHOro AaBJIeHNs Nepson u
BTOPOW N1aB He CTaBATCS, OAHAKO BCAe 3a NOABUraHWEM NepBo NaBbl HEOOX0AMMO YCTaHaBANBATbL Ha
rpaHuue ¢ BbipaboTaHHBIM MPOCTPAHCTBOM ABYXPALHYIO OPraHHYo Kpenb U3 AepeBAHHbIX CTOEK C
COMPOTUBNEHNEM, CHUXXEHHBIM BLBOE MO CPAaBHEHMIO C AaHHbIMK Tabnuubl Ne 11. EC/in CTONKW OpraHHOWM
Kpenu obecneynBaoT yCTONYNBOCTb HOKa ropHOW BbipaboTKM, TO MOCAA04HO-3alMTHbIE TyMObI He
yCTaHaBAMBAOTCA.

38. MNpw nogaep>xaHUM ropHbIX BeIPpaboToOK Ha rpaHuLe C BolpaboTaHHLIM MPOCTPAHCTBOM, Ha MacTax
MOLLHOCTbIO 60Jiblle 3 M 1 pacyeTHbIX CMelleHnax A0 oTpabaTeiBaemowt fasbl U n 6osblie 200 Mm
napameTpbl Kpenu HeobxoAMMO MPUHMMaTL MO pesybTaTaM NPOBEAEHNS HaYYHO-UCCNeL0BaTENbCKNX
paboT c NocnefyLWwmMM KOHCYIbTaLWOHHO-METOANYECKUM COMPOBOXAEHUEM LOKYMEHTaLUN KPEnaeHuUs.

Tabnnua Ne 11

ConpoTmBAeHME NOCaA0YHO-3aLUTHON Kpenu

Tun kposanConpoTmeaeHne kKpenu P n, KH/M, npy MOLLHOCTK NnacTa, M

OrpaHuYeHHo nofaTAnBas (TymObl, OpraHHas, KyCThl U3 CTOeK 6e3 AepeBSHHbIX NEXHEN U
BepxHaKoB)IMogaTAMBas (opraHHas, KyCTbl U3 CTOEK Ha LEePEeBAHHbLIX JIEXKHAX U MO BEPXHAKN)
pol5m1,5-2,0m2,0-3,0mMpo1,5mM1,5-2,0Mm2,0-3,0Mm

130004000 50004500150020002500

11400040005500200025003000

111300045004500150020002500

IV35005000200025003000

IX. PACHET NAPAMETPOB KPEMW )19 KPOBJIN TOPHbIX BbIPABOTOK, MPOBOANMbBIX BMPUCEYKY K
BbIPABOTAHHOMY MNMPOCTPAHCTBY

39. B nnacToBbIX FOPHbIX BbipaboTkax, MPOBOAMMbIX BNPUCEYKY K BbipaboTaHHOMY MPOCTPAHCTBY 3a 30HOW
06pyLLIEHNS U COBUXKEHNS OCHOBHOWM KPOB/M Ha paccTosHuM cBbiwe 200 M 0T 3ab0s1 oTpabaTbiBaeMon NaBbl
NN He MeHee 4yeM 4Yepe3 3 Mecsila nocse oTpaboTKM NaBbl C OCTaBNEHMEM 3aLLUUTHOW MNO0CHI YT
LUMPWHONM 2 - 4 M 1 NOralleHNEM 3a CMEXXHOW J1aBOW, B YC/IOBMAX FOPHOIO AaB/IEHNSA CpeaHen
WHTEHCUBHOCTW KPEnJeHne n Nogaep)XxaHne onyckaeTcs Npon3BoanTb aHKEPHOWN KPerbio C napaMeTpaMu
COMPOTMBAEHNA KPenu, AJANHbI U NOAATANBOCTU aHKEPOB, MPMHMMAEMbIMU MO PAaCYETHLIM CMELLEHUAM
KpoBan U Np B NPOLO/IKEHNE BCEr0 CPOKa CNY>KObl FOPHOI BbIpaboTKM aHanorMyHo NyHKTY 16
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NPUI0XKEHUS.
40. B yCNOBUSAX UHTEHCUBHOIO FOPHOIr0 AABIEHMSA NPU pacyeTHbIX cMeleHnsax U np go 300 MM, kpenneHne
1 noagep)xaHne NPMCceYHbIX FOPHbLIX BbIPabOTOK, 3aKpPenIeHHbIX NPy MPOXOAKE aHKEPHOW Kpenbio, KoTopas
onpepnesieHa no pac4eTHbIM CMeLleHNAM Uo3a nepuon A0 BANAHNA noraLuarou_le|7| NaBbl B COOTBETCTBUNU C
NMYHKTOM 16, NPOBOAUTCA C yCMAEHNEM LOMONHUTENbHON aHKEPHOW KPenbio an NOAaTANBLIMUA CTONKaMU
Ha paccTosHusax 0,1H no norawatolLein fnaBbl, C MapamMeTpamMun, NPUHATLIMU B COOTBETCTBMM C MyHKTamu 19,
24 npuNoXxeHus.

41. B yCn0BMAX UHTEHCMBHOMO FOPHOI0 AaBJIEHNA KPEMNJeHMe ropHbIX BbIpaboToOK aHKePHOW Kpenblo B ABa
YPOBHS C pac4eTOM MapaMeTpoB Mo MeTOAMKAM, NPUBEAEHHbIM B MyHKTaxX 21, 22 npunoxxeHus, sennymHa B
p onpefenseTcs CornacHo npunoxeHuo Ne 4.

42. MNpw pacyeTHbIX cMeleHusx kposau U np 6onblue 300 MM napaMeTpbl KPENIEHNS MPUCEYHbIX FOPHbIX
BbIpaboTOK MpMHMMaTbL MO pe3y/bTaTaM NPOBEAEHNS HAay4YHO-NCCIeA0BaTENbCKNX PpaboT C nocneyowmm
KOHCYJIbTaLMOHHO-METOANYECKUM COMPOBOXAEHMNEM OOKYMEHTaLMM KPEenaeHus.

X. PACYET MAPAMETPOB KPEMMW B MOHTAXKHbIX KAMEPAX LLUVPUHOW 10 6,0 METPOB

43. B MOHTa>XHbIX KaMepax, 3aKpenneHHbIX 04HOW aHKEPHOW Kpenblo, yCTaHaBAMBAEMONW B MPOXOAYECKOM
3aboe, npu |, Il n 1l TMMax KPOBAM 1 BCEX BENNYMHAX PaCYETHbIX CMelleHn, P a u | a onpeaensoTcs:

npv cMeLleHnax MeHble 50 MM Mo NYHKTY 15 npunoxeHus;

npu cmeLeHnsax 6onblie 50 MM No NyHKTam 16, 17 npunoxxeHus.

Mpu onpepenerHun P a n | a HeobX0AMMO y4YNTbIBaTb, 4TO MO BCEW ASIMHE KaMepbl OHM By YT OAMHAKOBLIMY
1 onpepensiTcs cMmeLeHmaMm U M TOIbKO B C/lyYae OXpaHbl WTpeKa Lennkom | u wupuHon 6onee 0,1H. B
OCTallbHbIX C/TyHasaX - NPy oOXpaHe WTpeKa LesnkoM WwupuHon MmeHee 0,1H, npu nposefeHnmn ero
BNPUCEYKY, NpY NOAAEPKAHUN Ha FpaHuMLLE C BbipaboTaHHLIM MPOCTPAHCTBOM A8 Pa3NYHbIX Y4acTKOB
Kamepbl Ha paccTosiHMM 0T oTpaboTaHHON naBbl MeHee 0,1H, P a 1 | @ NpUHUMAlOTCA C y4eTOM BAUAHUS
OYUCTHBIX PaboT MO pacyeTHLIM CMeLLeHUsaM Kpoean U p , onpefensemsiM Mo hopMyne:

roe U oxp - pacyeTHOe CMeLLeHMEe KPOBAIWM FOPHON BbIpaboTKKM, B 3aBUCMMOCTM OT cnocoba oxpaHsl. U oxp =
U u npun oxpaHe uenmkom | u wmpmHom 6onbwe 15 M n U oxp = 300 MM Npn 0XpaHe LeNKOM LWNPUHONM (2,5
- 3,0)m, Npn NpoBeAeHNN BNPUCEYKY NN NOALEPXKAHMUN Ha rpaHuLe C BbIpaboTaHHbIM NPOCTPAHCTBOM,
44. B ycnosusx, rae He obecneynBaeTcs YCTONYMBOCTb MOHTaXKHOW KaMepbl Mpu pacyeTe napamMeTpos
Kpenu no NyHKTY 43, a TakXXe A15 YMeHbLUEHNA TPYLOEMKOCTU U YBENYEHNS CKOPOCTM NPOXOOKMN,
LOMYCKaeTCs NpUMEeHeHNe JOKYMEHTaLUM KpenjeHus ¢ COnpoTUBIEHNEM aHKepPHON Kpenu He MeHee 50
KH/M 2 , ycTaHOBKOI ee B Npoxoayeckom 3aboe ¢ anmHon aHkepos 0,3B 1 NAOTHOCTbIO B COOTBETCTBUM C
NYHKTOM 13 NpuioXeHuns, C yCMAeHNEM Ha paccTosaHUK oT 3abos He 6onee 20 M, NOAATANBLIMW CTONKAMM C
COnpoTmBAeHneM He MeHee 60 KH/M 2 , onpefensieMbiM B COOTBETCTBUMN C MYHKTOM 24 NPUNOXEHUA, 1
CMeLLEeHUAMU, PacCYMTaHHbIMK MO NYHKTY 43 NPUIOXKEHUS.

45. Bo BCEX yCNOBUAX YCTONYMBOCTM MOHTaXXHON KaMepbl A0MNYCKaeTCa ee KpenaeHne no ABYyXYPOBHEBON
CXeMe B COOTBETCTBUM C MapaMmeTpaMm, pacCinNTbIBaEMbIMM NO METOANKE, MPeACTaB/eHHON B NPUNOXKEHNN
Ne 4, Kpome 0060 CIOXKHBIX YCNOBUI.

MpunoxeHune Ne 2

K PenepasibHbIM HOpMaM 1 NpaBuiam B 061acTu NPoMbILLAEHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPVMEHEHUNI0 aHKEPHOWN KPEenu Ha YrobHbIX WaxTax", yTBEPXXAEHHbIM Npunka3zom PegepanbHon cnyxbbl no
3K0JIOrMYECKOMY, TEXHOJIOrMYECKOMY 1 aTOMHOMY Haa3opy oT 19 Hos6psa 2020 r. Ne 448

PACYET MAPAMETPOB KPEMW 19 BOKOB BbIPABOTOK U1 COMPSIXKEHWI

1. Hapsay C yKa3aHHbIMU NCXOAHLIMN AaHHLIMUW B NYHKTe 1 npunoxxeHus Ne 1 npy pacyeTe napaMeTpoB
aHKepHol Kpenu a1 60KOB FrOPHbIX BbIPAOOTOK M CONPSXKEHU HEOBXO0AMMO YYNTLIBATb PACYETHYIO BbICOTY
rOpHON BbIpaboTKM h, MpUHNMaeMyto paBHOW (haKTNYECKON MaKCMMaJbHOW BbICOTE B MPOX0AKe. PacyeTHoe
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COMPOTMBJIEHNE Ha CXKaTuWe C/I0EB MOPOL, 1 NiacTa onpefensoTcs B COOTBETCTBUMN C MYHKTOM 5
npunoxeHunsa Ne 1.

2. OnpepeneHne HeobXoANMOCTY YCTAHOBKM aHKepHOW Kpenn B 60Kax FOpHbIX BbIpaboTOK 1 CONPSXKEHUNR,
pacyeT NapaMeTPOB Kpenu, MPMHUMAETCS B 3aBUCUMOCTU OT CTEMEHWN OTHOCUTENIbHON HaNpPsXKEHHOCTY
nopof 1 nnacTta, pacrnofioXXeHHbIX B 60Kax BbIpaboTKKU, paccHnTbIBAEMON MO hopMye:

rae - cpeaHun obbeMHbIN BEC NOPO4, NPUHMMaeMbl paBHbiM 0,025, MH/m 3 ;

H - rnybuHa pacnonoxeHnsa CONpsXXeHnn, ropHbIX BbIPabOTOK MM UX Y4aCTKOB OT NMOBEPXHOCTH, M;

R cb - pacyeTHOe conpoTuMBAEHME C/I0€eB, NaacTa 1 nopof B bokax Ha CKaTue, onpegenseMoe ncxons us
pe3ynbTaToB UCNbITaHWUI 06pa3uoB no dopmyne 4 npunoxenns Ne 1, MMa;

k 1 - KO3(hhULMEHT KOHLEHTPALMKN HanpsXeHnn B 6oKax 0T NPOXOAKM FOPHbIX BbIPAabOTOK U CONPSXEHNI.
k 1 npuHnmaeTcs paBHbIM 1,5 0519 ropHbIX BbipaboTOK, paBHbIM 2,0 ANs CONPSXXEHWIA C NepeceKaoLmMmncs
FOPHbLIMY BbipaboTKkaMu 1 paBHbIM 1,8 015 CONPSXKEHUIA C NPUMbIKAIOLLEN FOPHON BbIPabOTKOW;

k 2 - KO3a(hhbULMEHT yBennyeHna HanpsxeHnin B 6okax ropHbIX BbIpaboTOK 1 COMPSXKEHUN OT ApPYrux
FOPHbIX BbIPabOTOK.

k2 npull5mpaseH 1, anpul <15 M, onpenensercs no popmyne:

roe | - paccTtosHue oo BAMSIOLLEN FOPHOM BbipaboTKy, M;

k 0 - KO3(bHMLMEHT yBENNYEHNSA HAaNPSXXEHNI B HOKax FOpPHbIX BbIPAabOTOK 1 CONPSXKEHNA Mpu
PacrnonoXXeHnn NX B 30HE BJMAHNS OMOPHOr0 AaBNEHUS OT O4UCTHbIX paboT.
konpuly>0,1HpaseH 1, anpn wnpuHe uenvka | u meHee 0,1H, onpegenseTtcs no gopmyne:

roe k 0.max - MakCuMMasibHOe 3HavYeHne KoL mMeHTa yBennieHnsa HanpsxeHnin B 6okax BoipaboTok u
COMPSKEHUIN NPY PACMON0KEHUN UX B 30HE BANSHWSA OMOPHOro AaBieHNS 0T O4UCTHBIX paboT. k 0.max
npvHMMaeTcsa pasHbIM 2 ripu |, Il v IV Trunax Kposau 1 pasHbIM 3 ripu Il Tune KpoBsaw.

3. B ycnoBusax, rae Hanps>keHus B 60kax MeHbLUe pacqeTHOro CONPOTUBNEHMNS CXKATUIO BCEX MOPOA, 1 YIS
B 6okax (), kpensieHne BOKOB aHKEPHOW KPEnbH0 HE NPeayCMaTPNBAETCA 3a NCKIIIOYEHNEM OCTPLIX Yr/I0B
COMPSXXEHU, 0COBEHHO B KanMTanbHbIX FOPHbIX BoIPaboTKax C AIMTEbHBIM CPOKOM CyX6bl (> 5 neT), rae
HeobxoOuMO yCTaHaBAMBaTb aHKepbl AnnHon 1,0 - 1,2 m ¢ conpoTtusneHnem 10 - 15 kH/m 2 .

4. B ycnoBuax, rae Hanps»keHns B 60Kax NpeBbILLaloT pacyeTHOe CONPOTMBIEHNE CKaTuo Hanbonee
cnabbix nopog (yrns) obuien MOWHOCTLIO A0 1,5 M, yCTaHOBKY aHKepHOW Kpenu npooadaT 6e3 pacyeTa, €
napameTpamu P a.6 paBHbiM 20 kKH/M 2 n | a.6 paBHbIM 1,5 M. Ha oCTpbIX Yraax CONpsKeHi B KanmTabHbIX
FOPHbIX BbIpaboTKax C AANTENbHLIM CPOKOM C/yXBbl CONPOTMBAEHNE KPenu 1 AJNHY aHKepOoB HeobXoauMo
yBenun4nTb B 1,5 pasa, a paccTosiHne mexay psagaMmy aHKepoB NpuHUMaTh paBHbiM 1,0 - 1,2 M.

5. B ycnoBusax, rae HanpsbxkeHns B 60kax npeBbILLAaOT pacYeTHOE COMPOTUBJIEHNE CXKATUO nopon (yrns)
obwen molwHocTbIo Bonee 1,5 M, 60Ka ropHbIX BbIpaboOTOK 1 CONPSXKEHMI, NPOYHOCTb NOPOL KOTOPbIX
onpenenseTca no gopmyne 2 npunoxkeHns Ne 1, Heo6xX04MMO 3aKPENAsSTb aHKEPHON KPenbio C
napameTtpamu P a.6. nla.6, onpegensembiMn No HOMOrpaMMme pucyHka 1 npuaoxeHus. Ha oCcTpbIX yriax
COMPSXXEHUI CONPOTMBIIEHNE Kpenn HeobxoanMo yBennyinTs B 1,5 pasa.

Puc. 1. Homorpamma ons onpeneneHns napaMeTpoB aHKEPHON Kpenun B 60Kax ropHo BbipaboTKK
(NYHKTUPHOM NMHMEN NoKa3aH KoYy K onpefeneHunio P a.6 n | a.6 no pacyeTHbIM 3HaYeHNaM )

6. [1n9 HageXXHOro NoAaep XXaHus yroabHOro ueanka wupuHon (2,5 - 3,0)m n 3aWwmTHOW N00CH yriasa B
NPUCEYHbIX FOPHbIX BbIpaboTKax BO BCEX YC/IOBMAX HEOBXO0AMMO YyCTaHaBIMBATb aHKEPHYIO Kpenb C
3aKpenJieHMeM no BCen AJIMHE CKBaXXWMH (wnypa) ¢ AJIMHON aHKepoB, paBHoW 2,5 M, conpoTueaeHmem 80
KH/m 2 .

7. Mpwn npoxoAke ropHbIX BbIPaboTOK 1 CONMpSXXeHW Ha NaacTax CKAOHHbIX K TOPHbIM yaapaM U BHe3amnHbIM
BblIbpocaM yrnisa (mopofbl) 1 rasa, 419 UCKJIIYEHUS NEPErpy3KM, aHKepbl OOJKHbI UMETb KOHCTPYKTUBHYIO
nogatameocTb 40 - 50 MM nnn gemndupytowine NogaTANBbIE 31EMEHTHI.
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MpunoxxeHue Ne 3

K ®epepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPoMbIWAeHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPVMEHEHWNI0 aHKEPHOWN Kpenu Ha YrobHbIX WaxTax", yTBEPXXAEHHbIM Nprka3zom PefepanbHon cnyxbbl no
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

PACYET CMELLLEHWIA MOPO[1 1 BbIBOP CMOCOBOB NMPOBEAEHNSA W KPEMJIEHNS LLUNPOKWNX BbIPABOTOK
I. NCXOOHbIE OAHHBIE V1 PACHETHBIE MOJIOXKEHWA

1. ObnacTb OEeNCTBMA PAacnNpPoOCTPaHAETCS Ha ropHble BbiIPaboTKM LUMPUHON B Npoxodke A0 12 M, npu
cnepyowmx cnocobax Mx oXpaHbl OT BAMAHUS O4UCTHbIX paboT:

BHE BJIMAHNS O4UCTHBLIX PaboT Npu WNPUHE OXPaHHbIX YroJibHbIX Lennkos 6onbwe 0,1H, Ho He meHee 30 M;
B 30HE BINSIHUS OYUCTHbIX paboT C WNPUHON OXpPaHHOrO Liesnka bonee 15 M, Ho He MeHee 0,1H.

2. B 3aBUCUMOCTN OT XapaKTepPUCTUKM MNOPOL KPOBAN W LUMPUHBLI MPOBOANMON FOPHON BbIpaboTKK
BO3MOXXHbI TPY CXEMbIl UX NMPOBELEHUS:

cxeMa | - npoBeaeHne ropHol BeIpaboTKM Cpa3y Ha NOJIHYIO WNPWUHY B ¢ BENNYMHON 3ax0aKm | 3ax He
MeHee Wwara ycTaHoBku kpenu C (paccTosHne Mexay psaaamu aHKkepos);

cxeMa Il - npoBeaeHne ropHom BbIpaboTKM ABYMSA 3aX0AKaMU C pa3feneHNeM ee LWNPUHbI Ha ABe YacTu (B
131 B23);

cxeMa lll - noaTanHoe NpoBefieHME LLMPOKOWN FOPHOW BbIpaboTKN.

Ona |l nll cxem [ONKHO BbIMOJIHATLCA YCJIOBME:

Sysnp,(1)

roe S np - naowaab NPoOBOAMMON 3aX04KW, M 2 ;

Sy - nyowaab yCTONYNBOro 0bHaXXeHNs Nopoa KPOBAW, 3aBUCALLLAA OT Kaacca nopoa KPoBau no
yCTOMYMBOCTY, onpenensemoro no Tabnuue Ne 5 npunoxerHuns Ne 1, uMeeT cneaytoline 3HaYeHNs:

| Knacc, HeycTonYmBble nopoabl - Sy =2,0-50m 2 ;

Il knacc, nopoabl cpegHen yctonimsoctm -Sy =5,0-10,0m 2 ;

Il knacc, yctonymeble nopogbl -Sy =10,0-20,0m 2.

BennyunHa S np pernameHTUpyeTCcs OKYMEHTaLUMEN KpenjeHns ropHon BblpaboTKy C y4eToM wwara
YCTaHOBKMW Kpenu.

na cxembl | He06X0AUMO BLINOSHEHMWE YCNOBUS:

Sy Bl 3ax, (2)
Ins cxemsl Il He06X0AUMO BbIMOHUTL YC/IOBUE:

| n 1l cxembl NPOBEAEHNS FOPHOW BbIpabOTKM MOKa3aHbl Ha PUCYHKE 1 NpUIoXKeHUs.

Mpw lll cxeme Wnpokas ropHas BbipaboTKka NpoBOAMTCS B ABa 3Tana. Ha nepBoM 3Tane oHa NpPOBOANTCA U
KPenuTCcAa Ha BCIO AJMHY. Ha BTOPOM MPOBOAMTCA NPUCEYKa 1 ropHas BbipaboTKa paclumpseTcs 4o
NPOEKTHOWM LUNPUHbI.

3. icxogHbIMK faHHbIMK NpU pacyeTe nokasaTenen NPoABJEHNA FOPHOro AaBAEHUS 419 onpeaeneHns
napaMeTPOB aHKEPHOWN KPenu LWMPOKMX FOPHbIX BbIPabOTOK ABASIOTCSA Cneayioumne:

YC/I0BUS MPOXOAKW, OXPaHbl U NoAAep>XaHnNa rOpHOW BbipaboTKu;

CPOK Cny>Xbbl FOpHOI BbipaboTku t, rof;

pacyeTHas rnybuHa pasMelleHns ropHom BbipaboTKy OT NOBEPXHOCTW H, M;

TUN CTPOEHUSA MOPOL KPOBAN N UX YCTONHYUBOCTD;

MOLLHOCTb C/10eB Nopog M1, m 2 ,..., m n, Ha BbICOTY PaBHYIO LUMPUHE FOPHON BbIPpaboTKM B, M;
COMPOTMBAEHNE OAHOOCHOMY CXKaTUIO KaXKA0ro cj108 nopog Kpossn 1 60koB ropHow BoipaboTku R ¢, MMa;
HapyLEeHHOCTb NOPOJ TPELLMHOBATOCTbIO K C ;

HanpaBJiIeHNe MPOXOAKN FOPHON BbIPaboTKM (B KPECT NPOCTUPaHUS Nopoa, N0 NPOCTUPAHMIO, NOA YrioMm);
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LLUMPWUHA 1 BbICOTa FOPHOW BbipaboTKK B Npoxoake B u h, m;

paccTosiHMe [0 APYrux ropHbiX BbIpaboTok |, M;

KOJIN4eCTBO 3aX040K U Ux wupuHa B 13, B 23,..., BNe 3;

PacCTOSAHUE [0 OYMCTHbIX paboT, 1 o, M;

XapaKTepuCTMKa Kpenu (Hecywas cnocobHOCTb aHKEPOB, TUM 3aTSXKKKW, NOAXBATOB).

Puc. 1. TexHoNormyeckne Cxembl MPOBEAEHNS FOPHOWN BbIPabOTKIM Ha MOHYIO WMPUHY B: a) - ¢ BeAnYmHon
3axo4Kku pasHon C; 6) - ¢ BeANYMHON 3ax0nKn paBHOM 2C, B) - C pa3fieneHneM LMPUHBLI FOPHON BbIPaboTKK
Ha [OBe 3axo4ku B 13 u B 23

OCHOBHbIe NepeYnCneHHble UCXOAHbIe faHHble, He0BX0AUMbIE ANiA pacyeTa CMeLLEeHNA NOPOL B FOPHbIX
BbipaboTKax, onpefensoTCa U NPUHUMAOTCA B COOTBETCTBUM C NONOXKEHUAMU pa3gena | npunoxerHnsa Ne 1
K HCTpyKLUuK,

Il. NOPALOK PACYETA, OMPELEJIEHNE CMELLEEHWI MOPOA, 1 OLEEHKA WHTEHCUBHOCTW FOPHOIO
DABJIEHVA

4. Ha oCHOBEe reonorm4yeckmx faHHbIX ornpefenserca TMMn nopog no CTpoeHuo, obpyLiaemMocTu
YCTOMYMBOCTU cornacHo pasaeny | npunoxenus Ne 1 kK UHCTpyKkumm. Mo hopmynam 3 u 4 npunoxeHmsa Ne 1
K MHCTpYKLMM onpenensTcs pacyeTHble CONPOTUBNEHNS CKATWIO MOPOL, KPOBAU 1 HOKOB rOpHOW
BblpaboTkK. M0 n310XXeHHbIM TpeboBaHMAM pa3gena | MpunoXXeHns paccYNTbIBAIOTCA YCTONYMBLIE MPOSEThI
KPOB/IM B 3aX04KaX 1 ONPefenseTcs KOAM4eCTBO 3aX040K. PacCYMTLIBAOTCA CMELLEHNS NOPOS KPOBAM B
LUMPOKOW FropHOW BbipaboTke 1 B ee 3axofkax. C y4eTOM MHTEHCUBHOCTU NPOSBAEHNA FOPHOr0 AABAEHNS
BbIOMPAETCA BUA Kpenu 1 onpeaensaTca ee napaMeTpbl.

5. BennyunHy pacyeTHbIX CMeLLeHniA Nopos Kposau U 0 LUMPOKUX FOPHbIX BbIPabOTOK, MPOBOANMbIX U
NoAAepXMBaeMbIX B MPOLOJIKEHNE BCEro CPOKa CyXObl BHE BIMSHUS O4NCTHBIX paboT nam oTAeNeHHbIX
0T HUX LLeNUKOM LWnpuHom He meHee 0,1H, onpeaensioT no gopmyne:

Uo=UTkBkuwka, (4)

roe U T - TUNoBble CMELLLeHNS KPOBAM B FOPHbIX BbipaboTKax C aHKepHON Kpenbio, onpefenseMble B
3aBUCUMOCTY OT rNyburHbl H 1 pacHeTHOro ConpoTUBAEHMS MOPOA B KPOBE OAHOOCHOMY CXaTuto R ¢ no
HOMOrpaMMe pUCyHKa 2 NpuaoxeHus Ne 3, roe CMelleHns nokasaHbl gna ycnosun npu B =5m, =1, kw =
l,ke=1ka=1;

- KO3(P(OULINEHT, YYNTbIBAIOLLMIA HanpaBeHne NPOXoAKMN FOPHbIX BbIPaboToK, NPUHUMaeMbIN paBHbIM 1,0
npw NPOBeAEeHNM UX Mo MPOCTUPaHMIO NOPOA 1 paBHbIM 0,7 Npu NpPoBeAeHnn B KPeCT npoctupanus. Mpu
NpoBeAEHNMN FOPHLIX BbIPABOTOK MOJ YrA0M K MPOCTUPaHMIO 3HavyeHune = 0,7 - 1,0;

Puc. 2. Tunosble cMelleHns kposau U T B MacCMBE Npu LUMPUHE rOpHON BbipaboTkn B = 5 M 1 pacyeTHOM
COMPOTUBAEHMN NOPOL KPOBJIN OLHOOCHOMY CKaTuio R ¢, Mla.

k B - KO3(DOMLMEHT, YYMTBIBAIOLLMNIA BANSHNE CMEXHBIX NapasinefibHbIX FOPHbIX BbIPaboTOK, MPUHNMAEMbIN
paBHbIM 1,0 npu paccToaHusAX oT Hux | 15 m, a npu | < 15 M, onpegensembiin no opmyne:

K W - KO3 MUUNEHT, YYNUTLIBAOLWMIA OTANYNE LLUMPUHBI MPOBOAUMON FOPHON BbIPaboTKM 0T B = 5 M,
NPUHNMAEMBbIN PaBHbIM:

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

k @ - KO3(bHMLMEHT, yYNTbIBAOLLNIA CTENEHb CBA3LIBAHNA 1 YIPOYHEHWS MOPOL 3@ CYET NPUHMMAEMOW
ONHbI 3aKpEenIeHNs CTEPXKHSA aHKepa B CKBaXKMHeE (LUnype) CKpennsoLwmnM COCTaBoM:

npv oanHe 3akpenaexdna 0,5 m, ka = 1,0;

npu gnvHe 1,0 m k a = 0,85; no Bcen ckBaxmHe (wnype) k a = 0,75.

Mpu npoBeaeHUn ropHon BbipaboTKK ABYMS 3aX0LKaMM C pa3fefieHNeM ee WNPUHbI Ha fiBe YacTu B 131 B
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23, PUCYHOK 1 NpWUIOXKEHUS, BEIMYMHY pacHeTHbIX CMELLLEHNIN KPOBSIM B KaXXA,0M 3aX04Ke onpeaenstoT no
opmyne 4 NPUN0XKEHNS, MPMHMMas 3HaveHue K W no obuien WnpuHe ropHom BeipaboTKu.

6. B ropHbIx BbipaboTKax, NPOBOANMBIX B MacCMBE 1 NOALAEPKMNBAEMbIX B 30HE BANAHNA OYUCTHBIX paboT C
LUMPUHOM OXpaHHOro uenmka meHee 0,1H, BesiM4MHa pacHeTHbIX CMeLeHnin Kposaun U k onpegenseTcsa no

topmyne:

rae - CMeLeHne KpoBan ropHOM BbIpaboTKM B 30HE BAUAHMA O4UCTHBLIX paboT, onpeaensemoe B
3aBucumocTn ot | 14, H u R ¢ No HOMorpamme puUCyHKa 3 NPUIOXKeHNS;

k Kp - KO3(h(MLMEHT, y4UTbIBAIOLWMIA 06pYLLaEMOCTb OCHOBHOW KPOBAW, NPUHUMAEMbIN A4S
nerkoobpyuwatouenca kposau - 0,8, cpeaHeoobpywatouencs - 1,0 n TpyaHoobpywatowencs - 1,2,
OcTanbHble BXoadLLmMe B popMyny 7 NpUIoXKeHUs NapaMeTpbl yKa3aHbl B paclingppoBke hopmyibl 4
NPUI0XKEHUS.

7. Ha 0CHOBaHUM pacYeTHON BENNYMNHBI CMELLEHUIA NOPOL KPOBAW FOPHbLIX BbIPabOTOK 3a BECh CPOK CITY>KObl
NPOM3BOANTCS OLEHKA YCJIOBMIN UX MOALEPXKAHUSA MO UHTEHCUBHOCTW NMPOSBAIEHUIN FOPHOI0 AaBJIEHUS,
Tabnmua Ne 1 npunoxeHus.

8. KOHCTPYKLUMIO aHKEPHOW Kpenu LWNPOKNX FOPHbIX BbIpaboToK BbIOMPAIOT B 3aBUCUMOCTY OT KaTeropuu
WHTEHCUBHOCTMW NPOSBJIEHNI FOPHOr0 AaBfIeHUs, ONpenesiieMoi BENYMHON CMeLLeHNA KpoBan, Tabnuua
Ne 1 npunoxeHus.

9. B ycnoBusx | kKaTeropum MHTEHCUBHOCTW rOPHOIro AaBseHnUs nNpu nopofax kposawu Il Tmna no
06pyLLIaeMOCTU KpenaeHne LWNPOKNX FOPHbIX BbIPAabOTOK OCYLLECTBAAETCA CTaNenoMMepHON aHKEPHON
Kpenbto C MeTaIn4eCKon CBapHOW peLleTKon U noAXBaTaMm C YCTaHOBKOW aHKEPOB B OAMH YPOBEHb.
AHKepbl paboTatoT No cxeme "noaseLlnBaHNa" NOPoL HEMOCPEACTBEHHOW KPOBN K BbILLENEXALLUM
NMPOYHbLIM NOPOLAM.

10. AHKepHYIO Kperb YCTaHaB/MBAKOT B [Ba YPOBHSA B YCJI0BMAX | KaTeropnn MHTEHCUBHOCTU FOPHOro
AasneHuns (Npu Hanmymm | n Il Tunax kposam no obpywaemocTn), Il n il KaTeropum UHTEHCUBHOCTU
NPOSAB/EHNS TOPHOIr0 AaBieHNs.

IIl. BBIBOP KOHCTPYKLIMW AHKEPHOW KPEMW LUPOKIX BEIPABOTOK 11 CMIOCOBA X KPEMJIEHWS

Puc. 3. CMeLLeHMe KPOBSIM B MAacCCKBE MPU 0XpaHe BblpaboTOK LeMKaMmn B 30He 04MCTHLIX paboT. R ¢ -
pacyeTHOe COMPOTUB/IEHNE MOPOA KPOBAN CXKaTHIo; | L - WinpuHa Lennka

Tabnunua Ne 1

KaTeropmm MHTEHCMBHOCTUN NPOSBNIEHNIA FOPHOIO AABIEHUS B FOPHbIX BbipaboTkax

KaTeropmsa MHTEHCUBHOCTMW NPOABJIEHNS FOPHOIr0 AaBAeHNAYC0BMA NOAAEPKAHNA TOPHbIX BbipaboToK Mo
WHTEHCUBHOCTM NPOSBJIEHNS FOPHOro AaBneHnsPacyeTHble CMeLLeHNS NOPOA KPOBW FOPHbIX BbIpaboToK,
MM

I

HebonbLuoe ropHoe gasneHnello 50

Il

lopHoe faBneHne cpefHen nHTeHcmeHocTMOT 50 no 200

1]

NHTeHcBHOE ropHoe passieHneCsbiwe 200

11. Mpwn | KaTeropmn NHTEHCMBHOCTY NPOABJIEHNA TOPHOr0 AaBjeHNs, CJIOUCTLIX nopodax Kposau Il Tuna no
0bpyLLIaeMoCcTu KpenneHne oCyLLeCcTBASAETCS aHKepaMm NepBoro YpoBHS C (hOPMUPOBAHMEM HeCyLLEn
MOPOLHON KOHCTPYKLMU B BUuAe 6anky nav nanThbl.

IV. AHKEPbI I'JTYBOKOT O 3ANNOXKEHUSA, OBJIACTb NMPUMEHEHNA, TEXHUWYECKWNE XAPAKTEPUCTUKI U
TEXHOJ1I0T A YCTAHOBKW
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12. O6nacTblo NPYMEHEHNS aHKepOB r1yBOKOro 3a/0XXKeHNS Ha LWaxTax ABASeTCs: YNpO4YHEHNE KPOBIN
MOHTaXXHbIX U AEMOHTAXKHbIX KAaMep, KpenjeHne CONPsSXXeHUN ropHbIX BbIPaboToK, yCUneHne ConpsixxeHun
NaBbl C FOPHbIMK BbipaboTkaMu, KpenjeHne ropHbix BoipaboTok, COXpaHAeMbIX Ha rpaHuLe ¢ BbibpaHHbIM
NPOCTPAHCTBOM, YCUIEHUE KPEMNW paHee NPOMAEHHbIX FOPHbIX BbIPAbOTOK, KpenieHne noABeCHbIX
MOHOPEIbCOBbIX AOPOr.

13. AHKkepbl ryboKOro 3an0XKeHns 3aKpensTCs B WNype aMnyiaMy Ha OCHOBE MUHEpaJsibHbIX
komno3unuui (ganee - AMK), nonnampHbIX CMOA, HarHeTaHNEM MOAUMEPHBLIX CMOJ UM MUHEPAJIbHbIX
KOMMO3ULLNA.

AHKepbl ryboKoro 3a/0KeHns yCTaHaBANBAIOT MO ONOPHble MNAnTbl pa3mepamu 180 x 180 x 8 - 10, 250 x
250 x 8 - 10, 300 x 300 x 8 - 10 MM nnu oTpe3Kn crneLmnanbHoOro s3ammosameHsemoro npogunsa Ne 17...40
(nanee - CBM-17...40) nnu "6eckoHeyHbin" nogxeat 13 CBM 17...40. KpoBsis NOJHOCTbIO NEPeTArmBaeTCs
peLleTyaTon 3aTSAXKKOM.

MpunoxeHune Ne 4

K ®efepasibHbIM HOpMaM 1 NpaBuaaM B 061aCTy NPOMbILLIIEHHON 6e30nacHOCTU "VIHCTPYKLMA MO pacyeTy u
NPVMEHEHMNIO aHKEPHOW KPenu Ha yrofibHbIX WaxTax", yTBepXXAeHHbIM nprka3oM ®efepasbHon ciyx6bbl no
3KOJIOrNYECKOMY, TEXHOOrMYECKOMY N aTOMHOMY HaA30py

0T 19 Hoa6ps 2020 r. Ne 448

PACHET
NMAPAMETPOB AHKEPHOW KPEMW FOPHbIX BbIPABOTOK LUWPVHOW 6 - 12 METPOB

|. ONMPEAENEHWNE MAPAMETPOB AHKEPHOW KPEMW MEPBOIO YPOBHS MPU | KATETOPUN MHTEHCMBHOCTW
FOPHOIO JABNEHNA

1. Ins ycnoBui | KaTeropmm MHTEHCMBHOCTY NPOSBJIEHNIA FOPHOIO AaBJsieHMs, npu nopogax ll-ro Tvna no
0bpyLLIaeMOCTU KpenaeHne LUNPOKMNX FOPHbIX BbIPaboTOK OCYLLECTBAAETCA aHKEPHON KPenbio B O4UH
ypoBeHb. CoOnpoTuBAEHNE aHKEPHOW KPenu 1 ANIMHa aHKepoB, YCTaHaB/IMBaeMbIX B OAWH YPOBEHb,
onpegenaTca no Tabnauue Ne 7 npunoxenns Ne 1 kK UHCTpyKuuw.

2. B ycnioBuax | KaTeropmm MHTEHCUBHOCTY ropHoro gasaexus npu |, Il n IV Tunax nopon Kposau,
AHKEpHYI0 Kpenb CneayeT yCTaHaBAMBaTh B ABa YPOBHSA, MapamMeTpbl Kpenu Nepsoro ypoBHS
NPUHUMAKOTCA: AJIMHA aHKepa He MeHee 2,4 M, MNI0OTHOCTb YCTaHOBKM aHKepoB He MeHee 1 aHkepa Ha M 2.
3. Mpy Hann4MM B KPOBJIE TOPHOIN BbIPAbOTKM MOLLLHOTO YrO/bHOr0 CJI0S Ha BbICOTY He MeHee 0,8B
aHKEPHYI0 Kpenb YCTaHaB/MBaIOT B iBa YPOBHSA, NapamMeTpbl Kpenu NepBoro YpoBHS onpefensoTcs no
HOMOrpaMMe pUCyHKa 1 npusioxeHus.

Il. PACYET MAPAMETPOB AHKEPHOW KPEMW MEPBOIO YPOBHS MPU 11 W 1l KATEFOPUAX UHTEHCMBHOCTW
MPOSABNEHWIA FOPHOI O IABJIEHNA

4. PacyeTHoe yfesbHOEe AaB/ieHne NMOPOoA KPOBV Ha aHKEPHYH Kperb NepBoro ypoBHs P H.a , KH/M 2,
Co3[1aBaeMoe BECOM MOPOA HEMOCPEACTBEHHON KPOBAW, ONpeaenseTcs no gopmyne:

roe | akT - akTMBHasA OJIMHA aHKepa NepBOro ypoBHS (6e3 BbICTyMaloLWwen 4acTu), M, onpegenseMas no
thopmyne:
laktT=la-IB, (2)

3peck | a - oanHa aHkepa, M. BenuyrHa | a npuHnMaeTcs He MeHee 2,4 M;

| B - BbICTYMatOLLas BHyTPb ropHOW BbipaboTKy YacTb aHKepa, npuHuMaemas He bonee 0,2 M;

k Ne - KO3thhULMEHT NPUIrPY3KK OT BblLLENeXalmMx nopoa, pasHbin 1,2 - 1,5 m;

- 06beMHbIN BEC NOPOA KpoBan, KH/M 3 .

YcTaHOBKa aHKepoB NepBoro YpoBHA MPOM3BOANTCSA HEMOCPEACTBEHHO Yy 32605 BCieq 3a obHaxeHuem
KpPOB/M NPOBOAMMOrO LKA,
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Puc. 1. Homorpamma asis onpefienieHns napaMeTpoB aHKEPHOW KPENU NepBOro YPOBHS B 3aBUCMMOCTM OT
MPOYHOCTU YroSIbHOM NaYKM U LUIMPUHBI FOPHOW BbIPaboTKN

5. Heobxogumas naoTHOCTb YCTaAHOBKUW aHKepOoB NepBoro yposHA 1 H.a , onpefenseTcs no gpopmyne:

roe N a - Hecywas cnocobHoCTb aHkepa, kKH.

[na obecneyeHns yCTOMYNBOCTM KPOBJIM NMIOTHOCTb YCTAHOBKM aHKEPOB NepBOro ypoBHS 1 H.a He fo/KHa
ObITb MEHbLUE MUHMMaNbHO AOMNYCTUMON 1 min , KOTOpas COCTaBASET NMPU HEYCTONYMBLIX Mopodax 1 aHK/M
2, Npv nopojax cpefHen ycTon4nsocTu - 0,7 aHk/M 2 1 Npy yCTONYMBON HeNoCcpeacTBeHHON Kpose - 0,5
aHK/M 2 .

6. Konnm4yecTBO aHKEPOB NepBOro ypoBHS B KaxxgoMm paay N p.H NpUHUMaETCS:

oT3 804 npuB =4m(B- wnpnHa ropHon BbipaboTKK);

oT4p05npnd <B<5wm;

oT5m006nNpn5<B<6M;

oT6p07NMpM6<B<T7M;

or7p08npn7 <B<8wm;

oT8009nMpn8<B<9m;

oT90010npn 9 <B < 10 m;

oT10< o1l npnl0<B<11;

oTll<pol2npnll <B<12.

7. PaccTosiHne mexnay psgamu aHkepos nepsoro ypoBHA C K.H onpefenseTcs no popmyne:

8. PaccTosiHMe Mexay psiaaMmn aHKepoB Nepsoro ypoBHs C K.H CPaBHWBAETCS C JOMYCTUMbIM MO YCI0BUIO
YCTOMYMBOCTU KOHTYpPa KpoBan C K.H.min , KOTOPOE BbIYUCASETCS Mo hopmye:

roe M min - MUHUMasIbHO A0MYCTUMast MIOTHOCTb aHKEPOB.

LLlar ycTaHOBKW aHKepoB NepBoro YpoBHs C K.H He fo/keH 6biTb 6osblie C K.H.min , a NN0THOCTb
YCTaHOBKM aHKEPOB NMepBOro ypoBHs I H.a A0JIXKHA NpeBbILaTh BEANYUHY M min.

KpalHne aHKepa NepBoro ypoBHSA pacrnonaratoT C OTKAOHEHWEM OT HOPMaJin K CIOUCTOCTU UK
rOPWU30HTaJIbHON NMOBEPXHOCTM Ha 15 - 20° B CTOPOHY BOKOB rOpPHOM BbIPabOTKM, Ha PACCTOSIHUM OT HUX He
6onee 0,3 M.

9. PaccTosiHMe Mexay aHKepamu NepBoro ypoBHs B psaaax C p.K.H onpeaensetcs no opmyne:

10. Bo3BefeHHOe CONpOTMBAEHE aHKEPHON Kpenun nepBoro ypoBHs P B.H, KH/M 2, onpefenseTcs no
hopmyne:
1. ONPEOENEHWNE NMAPAMETPOB AHKEPHOW KPEMW EOKOB TOPHOW BLIPABOTKM

11. HeobxoammocCTb KpenneHns 60KOB FOPHOM BbIPpabOTKMN yCTaHaBIMBAETCA CPAaBHEHNEM MPOYHOCTY Yras
(mopon) B ee 6okax Ha CKaTue R Cy C BO3MOXHbIM AaBieHNEM Nopof Ha 6oka ropHon BbipaboTku.
YcnoBume yCToMYNBOCTM BOKOB MMEET BUA:

roe k - KoapuumeHT KOHLEHTPaUMN faBIeHUS A5 FOPHbIX BbIpaboToK, MPONAEHHbIX B MacC/Be yris BHE
30Hbl OMOPHOr0 AABAEHMSA WK NpW LWNpUHe uenvka 6onee 0,1 H M, HO He MeHee 30 M, k=1,1-1,2. ng
MOHTaXXHbIX KaMep, OTAEeNEHHbIX OT BbipaboTaHHOIr0 NPOCTPaHCTBA LeINKOM yras He 6onee 15 M, k -
NPMHUMAT paBHbIM 2,0 - 2,5;

- 06beMHbIN BeC NOPOL KpoBau, npuHuMaeTcs 0,025, MH/m 3.

Mpw cobntoneHnn ycnosus B popmyne 8 NpuioxxeHus kpenaeHus 6okos He TpebyeTcs (B p = 0). B
NPOTMBHOM CJ/ly4ae BeJIM4MHa BO3MOXKHOMO pa3pyLueHns BOKOB ropHOM BbIPabOTKM (B p ) MPUHMMaETCS
paBHo 0,6 - 0,8 M C Ka>A0N CTOPOHbI.

Ecnn oTHOWeHMe rnybunHbl NPOBEeAEHNS FOPHON BbIPabOTKM OT MOBEPXHOCTM H, M, K pacHeTHOMY
COMPOTMBAEHUIO NMOPOL B KPOBJIE Ha OAHOOCHOe CxaTue R ¢, MMa, oT 25 no 30, To B p paccymnTbIBAeTCA No
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dopmyne:

roe h - BbICOTa ropHow BeIpaboTku, M;

- Yron BHYTPEHHEro TpeHus yrnsa B 6oKax ropHomn BbipaboTkK, rpag.

12. PacyeT aHKepoB B 60Kax roOpHON BbIpaboTKM MPOBOAMTCS MO BENNYNUHE OTHOCUTENBHON
Hanps»XKeHHOCTW. InHa aHKepoB 1 HeobxoArMoe CONPOTUBNEHME KPENU ONPeLensoTCs N0 HOMOrpaMmme
pucyHka 1 npunoxennsa Ne 2 K UHCTpykumn. OanHa aHKepa CpaBHMBAETCS C BEANYNHOW B P, YBEJINYEHHON
Ha 0,5 M. MpuHUMaeTcs 6onblias BeAnYnHa. PacyeT apyrux napaMmeTpoB U YCTaHOBKa aHKepPOB B HoKax
NMPOV3BOANTCA C y4eToM npusioxeHns Ne 2 K IHCTpyKumu.

KonnyecTBo aHKepoB B 60Kax NPMHMMAIOT B 3aBUCMMOCTU OT MOLLHOCTM pa3pyLlatowmxca nopog (yrns) B
6okax m p n coctaBnseT 1 aHkep npu mp < 1,0 M, 2 aHkepa npn 1,0 <mp 2,5 M 1 3 aHKkepa B
BEPTUKANbHOM pagy npymp > 2,5 M.

IV. ONPEOENEHWNE BbICOTbHI CBOOA ECTECTBEHHOIO PABHOBECIKA
13. BbicOTa CBOJa eCTeCTBEHHOr0 paBHOBECMA NOPO/ Haj, FOPHON BLIPabOTKON onpeaenseTcs no gopmyne:
hce=kceBp, (10)

roe k cB - KoadhhmuneHT cBofa, onpenensemMbli No Tabnnue Ne 1 npunoxeHus;
B p - pacyeTHas WMpKHa ropHOM BbIpaboTKM, C yHETOM BO3MOXKHOI0 pa3pyLueHuns (oTxmma yrns) 6okos,
onpegensieMas no opmyne:

Bp=B+28p.(11)
Tabnuua Ne 1

3HavyeHus KoahumLmeHTa CBOAA eCTECTBEHHOro paBHOBECUS

[MpoYHOCTb Nopofa Ha 0AHOOCHOe cxkaTue R ¢, MMal02030405060708090100150200

k cB B ropHoit BbipaboTke, npongeHHon B Maccuee0,680,640,60,560,520,480,440,400,360,320,280,24
B 30He BJIMSIHMA onopHoro faenerHns0,850,80,750,70,650,60,550,500,450,400,350,30

V. PACHET NAPAMETPOB AHKEPOB IJTYBOKOI'O 3AJIOXKEHWA

14. Oxxnpaemoe faBfieHne Nopoj CBoLa eCTeCTBEHHOr0 paBHOBECUS Ha OAMH MOrOHHbIN MeTP FOPHOM
BbIPabOTKM CO CTOPOHbLI KPOBJIW, 3aKpenaeHHOoW aHKepamu rnyboKoro 3anoxeHus P cB , onpeaenseTcs no

dopmyne:

15. PacyeTHoe yfenbHOe faBfieHre MopoA CBOAA eCTeCTBEHHO0 paBHOBECUS Ha aHKepbl rnybokoro
3an0xeHus P ¢B.y , KH/M 2 , onpepenseTtcs no opmyne:

16. Oxupaemoe yfenbHoe faBfieHe NOpoS CBOAA eCTECTBEHHOIO PAaBHOBECWS Ha aHKepbI rybokoro
3an0xxeHns P B.k.y , KH/M 2, onpefensieTcs no opmyne 13 NpuaoXKeHUs 3a BbIYETOM 40U BO3BEAEHHOMO
COMPOTUBJIEHNS aHKEPOB NMEPBOro YPOBHS, (hopMyia 7 NMPUNIOXKEHNS.

rae k p.B.H - KO3(hULUMEHT pa3rpy3Kn aHKepoB ryboKoro 3as10XKeHNs 3a CHET aHKEPOB NMEPBOro YPOBHS,
onpenensieTcs no BblpaXKeHuHo:

17. OnnHa aHKepa rnybokoro 3anoxeHns (KaHaTHOro aHkepa) onpenenseTcs no opmyne:
I[ka=hcs+13+18,(16)

roe | 3 - onvHa 3aKkpenseHns aHkepa rnybokoro 3as0)KeHuns Bbllle KOHTYypa CBOA4a eCTECTBEHHOI0
paBHoBecus, npuHuMaeTcs 0,8 - 1,0 m;

| B - BbICTYMatoLas BHYTPb FOPHOW BbIpabOTKM YacTb aHKepa, NpuHMMaemas 0,15 - 0,2 m.
Mony4eHHy0 AAnHY aHkepa okpyrastoT 4o 0,5 M B 60/bLUyi0 CTOPOHY.

18. AHKepbl F1lyboKOro 3an0)XXeHnsa yCTaHaBAMBAOT MeXAy pPAAaMn aHKepPOB MNePBOro YPOBHS.
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KonnyecTBo aHKepoB rJiyboKoro 3as0XKeHns B pay NPUHNMAETCS B 3aBUCMMOCTY OT LLUMPUHbI FOPHOWA
BbIpabOTKM B ClefytoLlein 3aBUCUMOCTH, HE MEHee:

npv B 5,5 M - 2 aHkepoB rn1yboKoro 3anoxxeHus;

5,5 < B 7 M- 3 aHKepoB rnyboKoro 3as0xXeHuns;

7 < B9 M -4 aHkepoB rnyboKoro 3an0xeHus;

9 <B12M-5-6 aHkepoB riybokoro 3an0XXeHus.

YcTaHoBKa aHKepoB riyboKoro 3anoXeHus npy cpeaHeyCTon4YMBON HeNoCpeaCTBEHHON KpoBe
NPOBOANTCS Ha PAacCTosHUKN He 6onee 20 M oT 3ab0s NPoBOAMMOW BbIPabOTKU. MpY MOLLIHOCTY
HernocpeaCcTBEHHOW KPOBJIW, NPEBbILLIAIOLWLEN aKTUBHYIO AJIMHY aHKepPOB NepBoro YPoBHS, aHKepb!
rnyboKoro 3an0XKeHns yCTaHaBAMBAOTCA Ha paccToaHum He 6onee 10 m oT 3abos.

19. MNOTHOCTb YCTaHOBKMW aHKepOB ryiybokoro 3anoxxeHusa 1 B.K onpenensetcs no dopmyne:

roeN K.a - Hecywasa cnocobHOCTb aHkepa raybokoro 3anoxeHus, kH.

20. PaccTosiHme Mexay psagamMun aHKkepoB raybokoro 3anoxeHus C B.K 1 aHKepoB nepBoro ypoBHs C K.H
0OMHAKOBO, Tak Kak aHKepa rnyboKoro 3a/l0XKeHns yCTaHaBAMBaOT MexXy psfiaMn aHKEPOB NepBOro
YPOBHS.

KonunyecTBo aHKepoB riybokoro 3anoxeHus B pagy N p.B.K NPUHUMaETCs N0 NYHKTY 18 npunoxxeHns un
npoBepseTcs no opmyne:

N p.B.k =Bl B.KCB.K.(18)

Ecnn paccTosiHne Mexay psagaMmu aHkepoB rayboKoro 3a10)KeHns He yBsizaHo ¢ pacctosHmem C K.H, TO
BennymHa C B.K onpegenseTcsa no opmyne 18 npunoxkeHnsa no npuHATOMy kKoamdectsy N p.B.K B psagax.
21. PaccTosiHme mexay aHkepamu raybokoro 3anoxeHumsa B pagax C p.B.K onpegensercsa no gopmyne:

rae 2,0 - CcyMMapHOe pacCcTosiHME OT KpalHMUX aHKepOB r1yBOKOro 3ai0)KeHns [0 6OKOB Kamepsbl, M.
22. Bo3BefeHHOe CONpOTUB/IEHNE aHKepOB rybokoro 3anoxeHus P B.B.k , kKH/M 2, onpegensieTcs no

dopmyne:

23. ObLuee conpoTMBAEHNE aHKEPOB NEPBOro YPOBHSA M aHKePOB rNly60KOro 3a710XXeHus onpeaenseTcs no
topmyne:

Pcym =k p.B.HPB.H + PB.B.K.(21)

24, BbINOJIHAETCS NPOBEPKA HAgeXHOCTN YCTAHOBIEHHON aHKEPHOWN Kpenwu Mo yC/I0BUAM:

CyMMapHoe conpoTusieHue kpenu P cym Bonblue yaenbLHOro AaBneHuns nopog ceoga P cB.y ;

AN NpefoTBpaLLeHNs 06pYLLIEHNS CKPENIEHHbIX aHKEPaMU NEPBOr0 YPOBHSA MOPOL UX YAESIbHOE faBeHNe
P o.H, KH/M 2, onpegensemoe no hopmyne 22 NPUA0KEHNS, AOJHKHO ObITb MEHbLLE BO3BELEHHOIO
COMPOTKBJ/IEHNSA KaHAaTHbIX aHKepoB P B.B.K .

raoe | akT - akTUBHasA AJIMHa aHKepOoB (MepBOro YpoBHS), M.

Mpy HecobnoaeHUN BbiLLEHA3BAHHbIX YCN0BUIN HEOOXO0AMMO YBEANYNTL KOMYECTBO KaHATHbIX aHKEPOB B
nx psagax.

25. Bo Bcex cnyyaax npu o4HOYPOBHEBOW UM ABYXYPOBHEBOW CXEME KPEMIEHNS KPOBJIN LUMPOKUX FOPHbIX
BbIpaboTOK (NMHEeNHas YacTb) Npu ux WupuHe 6onee 9 M NoA BEPXHAKAMN aHKEPHOW Kpenu NepBoro
YPOBHS CnenyeT yCTaHaBAMBaTb CTOMKU yCMneHns B oauH psag. Mpu BeicoTe BbipaboTku 6onee 3,5 M
LOMNYCKaeTCs KPenuTb No ABYXYPOBHEBOWN cxeMe 6e3 CToeK ycuneHns ¢ 06a3aTesnbHbIM PacnosioKeHnem
JaTYNKOB KOHTPOAS AedhopMaLIOHHONO COCTOSIHMA NopoA KPoBJu (penepbl rNybuHHbIE C KOHTPOJIEM He
MeHee Tpex ypoBHei) Yyepes 35 - 40 M.

VI. KPEMJIEHUE MOHTAXKHOW KAMEPbI MYTEM CO34AHNS HECYLLIETO CN10S OOCTATOYHOW MOLLHOCTI

26. KpenneHne KpoB/IM KaMepbl OCYLLECTBAISETCS aHKepaMu aMnyJibHOro, aMmyJibHO-HarHeTaTeIbHOr 0 WK
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HarHeTaTe/IbHOro NCMOJIHEHNSA B OANH YPOBEHb B KOMBUHaLMM C HEOOXOAMMBIMI MOAXBaTaMu 1
3aTsHkkamu. O6nacTb NPUMEHEHNS PacNpPOCTPAHSAETCS Ha MOHTaXKHbIe KaMepbl MOPOAbI KPOB/N, KOTOPbIX
oTHocAaTCs K | m Il Tynam no obpyLwaemMocTu, Npy YCA0BUN 3an0JIHEHMS WWNYPOB (CKBaXXWNH) CKPenasoLwmum
pacTBOPOM MO BCEW OJIMHE.

27. lnvHa aHKepoB B flaHHOM CJlyvae onpegenseTcs no gopmyne:

la=mH.c+ 1B, (23)

roe m H.C - MOLLHOCTb HeCcyLlero cnos, m;
| B - BbICTYMaloWas YaCTb aHKepa, M.
28. MOLWHOCTb HeCcyLwero €Jiogd m H.C pacCcYMTbIBaeTCs No hopmye:

roe - KO3MPOULUNEHT KOHLEHTPALUN HAaNpPsSXXeHWIN B MaCCMBE NpW NPOBEAEHNN MOHTaXKHOW KaMmepsl, = 2,5 -
2,7,

Ky - KO3thMLUMEHT YNPOYHEHNS NOPOL 3a CHET aHKepoBaHUS. MNpu yCTaHOBKE aHKEPHON Kpernu HOPMaJibHO
K HanaacTOBaHMIO NpU MNOJIHOM 3aMnoJIHEHUM LWNYypa CKpenasowmm pactsopom ky = 1,5 - 2,0;

k - KO3ppMUNEHT NPUIrpy3KM HMKHEro cnos kpoeau, k n= 2,5 - 3,0.

29. YoenbHas Harpyska Ha aHKepHYto Kperb, KH/M 2, paccynTbliBaeTCsa no popmyne:

roe k 3 - koacbdhmumeHT 3anaca, k3 =1,2-1,7.
30. KonnyecTBo aHKepOoB B psAay, HeobXxoaMMoe Ansi CO34aHUS HECYLLEro €105, PaCCYNTLIBAETCS MO
opmyne:

roe C K - IpMHATOE Mo yC/10BMAM obecrnedyeHns yCTONYMBOCTU KPOBJIM PACCTOSHME MeXAY pAAaMu aHKepos,
M;

N a - Hecywas cnocobHOCTb aHKepa, KH.

31. Tpebyemoe pacCTOAHME MEXIY aHKepaMu B psigax onpeaensercs no gopmye 6 NpuioXKeHus.

MpunoxxeHue Ne 5

K PegepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPOMbILAeHHON 6e3onacHOCTY "IHCTPYKUUSA MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEPXXAEHHbIM nNprka3oM PenepasibHon cyx0bl Mo
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Hag3opy oT 19 Hosbps 2020 r. Ne 448

PACYET AHKEPHOW KPEMW LEMOHTAXHbIX KAMEP
|. ©OPMNPOBAHWE LIEMOHTAXKHOW KAMEPbI 13 OYUCTHOIO 3AB0S

1. Cnocobbl COOpy)XeHMA OEMOHTaXKHON KaMepbl:

hopMmUpoBaHME KaMepbl 13 04UCTHOro 3abos;

3abnaroBpemMeHHas NpoxoAkKa Kamepbl 1 BBEAEHME B HEE MEXAHM3MPOBAHHOIO KOMMJeKCa (pacyeT
napamMeTpoB aHKePHOW Kpenu npefBapuTesibHO NPONLEHHON LEMOHTaXXHOW KaMepbl BbINOJIHAGTCS Mo
pe3ynbTaTaM NpPoBeLEHMNA HayYHO-UCCNenoBaTeNbCKMX paboT C MOCAeAyOWUM KOHCYIbTaLUOHHO-
MeTOANYECKMM COMPOBOXAEHNEM LOKYMEHTALUN KpenaeHus).

PacyeT napameTpoB aHKEpPOB NEPBOr0 YPOBHS Ha y4acTKe POPMUPOBAHNSA EMOHTAXXHON KaMepbl Noj,
MeXaHM3MpPOBaHHbIN KOMMJIEKC BLIMOJHAETCSA N0 MeToAuke pa3saena Il n popmynam 1 - 3 npunoxenmsa Ne 4
K HCTpyKLMnN,

2. PacyeT napameTpoB aHKEPOB MEPBOro YPOBHS B AEMOHTa)KHON AOPOXKKE BbIMOAHAETCA N0 METOAMKE
pasgena |l u popmynam 1 - 7 npunoxxeHns Ne 4 k IHCTpyKUuKn. Harpyska Ha aHKepbl Npu 3TOM
onpenenseTcs BeCOM Nopoj HenocpeACTBEHHOW KPOBM C y4ETOM NPUIPY3KK OT BblLLeNeXXallux Nopoa.
Mpwn onpeneneHnn paccTosHNA Mexay psgamMmm aHKepoB NepBoro ypoBHA C K.H No hopmyne 4 NpusioxeHus
Ne 4 K MHCTpYKLMW 32 3HAYEHWE LUNPUHBI EMOHTaXXHON AOPOXKYM B ¢ NnprHMMaeTcs paccTosHMe OT Kpas
)KECTKOro NePEKpLITMA CeEKLMM A0 BOKa AEMOHTa)KHOW KaMepbl.

3. Harpyska Ha Kpenb 0601x ypoBHEN onpefenseTcs BECOM Nopos B nNpeaenax CBoAa eCTeCTBEHHOr0
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paBHOBeCKs. PacyeTHas WMpUHA AEMOHTAXKHON OPOXKM, onpenenseTcs no hopmyse:
Bp=B¢p+RL, (1)

rae R L - pafnyc 30Hbl NpeaenbHOro COCTOSIHWSA NOpoA, NapaMeTpbl KOTOPOro npmeeneHbl B Tabnuue Ne 1
MPUI0XEHUS, M.

Tabnnua Ne 1

Pa3mep 30HbI NpefesibHOro COCTOAHUS yrna B 6oky
AEMOHTaXXHOW KaMepbl

Mnowanb cevyeHus BoipaboTky, S, M 2 FnybuHa paboT, H, MYron BHyTpeHHero TpeHns yris, rpagychbl
303540

ConpoTusneHue yrns oxatuo, R ¢, MlMa

101520101520101520

121002,42,22,02,42,22,12,42,22,0
2003,02,72,42,92,62,42,82,52,4
3003,03,02,83,02,92,73,02,82,6

400 600Ha Bcex no3unumsax pasmep 30Hbl R L npuHuMaeTca 3,0 M
161002,82,52,42,82,52,42,72,52,4
2003,03,02,83,03,02,83,02,92,7

300 600R L = 3,0

201003,02,82,63,02,82,73,02,82,7

200 600R L = 3,0

4. BeicoTa nopop cBofa eCTeCTBEHHOr0 paBHOBECKS Haj ropHOM BbipaboTKoN, onpefenseTcs no popmyne:
hce=kceBp, (2)

roe k cB - KoadhhMUMEHT CBOA €CTECTBEHHOIO PaBHOBECKS, onpeaensemblin no Tabanue Ne 1 npnnoxeHus
Ne 4 K UHCTpyKUuN.

5. Oxxmgaemoe gaBsieHUe Nopoa CBOAa eCTECTBEHHOr0 PpaBHOBECKSA Ha OA4MH MOFOHHbIA METP AEMOHTAXXHOM
LOPOXKMN CO CTOPOHbI KPpOBJIM P CB , 3aKpPENIEHHON aHKEPHOWN Kpenbio, onpenensercs no gopmyne:

roe - o6beMHbIN BeC Nopoa Kposau, KH/m 3 .

Puc. 1. KpenneHune 4eMOHTaXXHON Kamepbl Npu ee (hOpMUPOBaHM U3 04MCTHOMO 3abos: | - y4acTok
(hopMMPOBaHMA LEMOHTAXKHON KaMepbl Mo4 MeXaHU3UPOBaHHLIN KOMMIEKC; Il - y4acTOK TPaHCNOPTUPOBKU
B EMOHTAXXHON Kamepe; 1 - aHKepbl NEPBOr0 YPOBHS; 2 - KAHATHbIE aHKepsbI; 3 - aHKepbl B rpyab 3a604

6. PacyeTHOe yaenbHOe faB/ieHne Nopos CBoLa eCTeCTBEHHOro paBHOBECKA Ha Kpenb P ¢B.y , KH/M 2,
onpegenseTcs no opmye:

7. InnHa KaHaTHbIX aHKepoB (aHKepoB ryboKoro 3anoxxeHns) | K.a , yCTaHaBAMBAEMbIX B KPOBJIO
JEMOHTaXXHOWN OOPOXKK, onpenensetcs no gopmyne 16 npuaoxeHns Ne 4 K UIHCTpyKLNNA.

8. YoesnbHoe BO3BeeHHOE COMNPOTMBIIEHNE KPenu NepBoro ypoBHS, npuxoasalieecs Ha 1 M 2 Kposau npu
(hakTMYeCcKow WnpunHe ropHom BbipaboTkn B ¢ , onpegensemoi no opmyae 1 Npuio)KeHus, paBHo:

raoe N p.H - KOJIM4eCTBO aHKepOB B PAAY;

N a - Hecywas cnocobHOCTL aHKepa NepBoro ypoBHs, kH;

C K.H - pacCcTosiHMe Mexay pshaMn aHKepoB NepBOro ypoBHS, onpeaenseMoe no nyHKTam 7 NpuaoxKeHun
Ne 3 1 Ne 4 K IHCTpYKLMK, M.

9. PacyeTHOe yaenbHOe CONPOTUBNEHME KaHAaTHbIX aHKepOoB (aHKepoB raybokoro 3anoxeHus) P k.B.y ,
paccynTbiBaeTCS Mo hopmyne:
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PK.B.y =P cB.y -k p.B.HPB.HY, (6)

roe k p.B.H - KO3(hPULMEHT pa3rpy3Kmn KaHaTHbIX aHKEPOB (aHKepOoB ryboKOro 3a0XKeHus),
onpegensembln no opmyne 15 npunoxeHuns Ne 4 K UHCTpyKLMU.

10. Heobxoammas NAOTHOCTb YCTAHOBKM KaHaTHbIX aHKepoB (aHKepoB rnybokoro 3anoxeHus) - M B.K ,
onpepenseTcs no gopmye:

Konn4ecTBo KaHaTHbIX aHKepoB (aHKepoB raybokoro 3anoxeHns) B pagy N p.B.K MPUHUMAETCS MO NYyHKTY
18 npunoxxeHna Ne 4 K MHCTpYKUMK 1N NPOBEPSAETCA Mo popMyne:

Np.BK=BdpMNBkCaB.K.(8)

PaccTosHne Mexay KaHaTHbIMU aHKepaMu (aHKkepamu raybokoro 3anoxxeHus) B pagax C p.B.K ,
paccyuTbiBaeTCS Mo hopmyne:

Bo3BeaeHHOE CONPOTMBIIEHNE KaHATHbIX aHKEPOB (aHKepoB rnyboKoro 3anoxeHus) - P B.B.K ,
ornpefensieTcs no gopmyne:

11. MpoBepKa HafeXXHOCTN YyCTaHOBAEHHON aHKEPHOWN KPernu B KPOBJIe BbIMOJHAETCS N0 YC/IOBUAM MYHKTA
24 npunoxeHuns Ne 4 K UHCTpyKumu.

CyMMapHOe BO3BeeHHOe COMPOoTUBIEHNE aHKepOoB r1yboKoro 3anoXXeHus (KaHaTHbIX aHKepoB) 1 L0115
COMPOTUB/IEHNS QHKEPOB NEPBOr0 YPOBHS A0KHO ObITh B0/bLUE YAENBHOrO AaBNEHNS MOPOL CBOAA
eCTeCTBEHHOIro paBHOBECUS:

PB.B.K + kp.B.HPB.HY >PcB.y.(11)

YoenbHoe faBneHune nopof, CKpenJeHHbIX aHKepamu rnepBoro ypoBHS, onpegensemoe no gopmyne 22
npunoxeHuns Ne 4 K MHCTpyKLMK, LOMKHO BbiTb MEHbLUE BO3BEAEHHOIr0 CONPOTUBAEHNS KaHATHbIX
aHKepoB:

Po.H<PB.B.K.(12)

12. Mpy COOPY>XEHUW OEMOHTAXXHON KaMepbl KpernseHne ee 60ka NPOBOANTCS TOJIbKO CO CTOPOHBI
Yro/IbHOr0 MaccuBa, Nnpv NPOBeAEeHUN NOCAeAHEr0 LUKIA JEMOHTAXHOW JOPOXKM C/eoM 3a KoMbaHoM.
JnnHa aHKepoB, YCTaHaBAMBaeMbIX B 60Ky, onpenenseTcs no gopmyne:

roe R L - paguyc 30Hbl NpefesibHOro COCTOAHUSA NopoJ, NapaMeTpbl KOTOPOro npmeeneHbl B Tabanue Ne 1
NPUI0XKEHUS, M;

| 3 - BENMYMHA 3aKpenaeHns aHkepa, NnpuHnuMaeTcs He MmeHee 0,5 m;

| B - BbICTYMAlOLWasA YaCTb aHKepa, M.

PaccToaHusa MexXxay panoaMn aHKepoB, YCTaHaBJ/INBAaEMbIX B bokax u KpoBJie, NPUHNMaOTCA PaBHbIMNA.
AHKepbl YCTaHaB/IMBAIOTCA C NOAXBaTaMM U 3aTSKKON. Kon4ecTBO aHKEPOB B PS4y NPUHUMaeTCs B
COOTBETCTBMU C NMYHKTOM 12 npunoxxeHunsa Ne 4 K MHCTpyKUMN.

MpunoxeHue Ne 6

K ®epepasibHbIM HOpMaM 1 NpaBuiaM B 061acTu NpoMbIaeHHON 6e3onacHOCTY "IHCTPYKUUSA MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEPXXAEHHbIM nNpuka3oM PenepasibHON cyx0bl Mo
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U @aTOMHOMY Hag3opy oT 19 Hoabps 2020 r. Ne 448

KPEMJIEHWE NOAr OTOBUTE/IbHBIX BEIPABOTOK, MPOMLEHHBIX MO HUXKHEMY CJIOK MOLLIHBIX MJIACTOB

1. Mpwu cnoeBoit pa3paboTke MOLLHbIX MNOJIOrMX MAACTOB U NOC/ef0BaTebHON 0TpaboTKe C/I0eB B
HUCXOASLLEM MOPSMKE Ha LAXTax NPUMEHSAIOTCS TPU OCHOBHbLIE CXEMbl PACMON0XEHUS CI0EBbLIX FOPHbIX
BbIPAabOTOK B TOJILE NAACTa: NoJA LeMKaMmn yris, nol BbipaboTaHHbIM NPOCTPAHCTBOM W OfiHa MO APYron.
B Hanbonee 61aronpuAaTHbLIX YCJIOBUAX HAXOAATCS FOPHbIE BbIPAabOTKN HUXHErO €105, PACMON0XKEHHbIe
HemnocpeaCcTBEHHO MOJ FOPHbIMY BbipaboTKamu BEPXHEr0 CJoS.
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2. Hape)XXHoCTb noaaep»XaHns ropHbiX BbIpaboToK B HUXHEM CJ10€ 3aBUCUT OT MOLLHOCTU MEXCJI0€BOWA
YroJIbHOM Nayvyku, OCTaBASEMON MeXAY LUTPEKaMU BEPXHEN0 U HUXKHEro €105, MPOYHOCTU U
TPEeLMHOBaTOCTH yris.

3. KpenneHune c/oeBbIX FOPHbIX BbIPaBOTOK, MPOMAEHHBIX MO HUXHUM CJTIOSIM MOLLHBIX MJacTOB, aHKEPHOM
Kpenblo BO3MOXXHO, eC/I pacyeTHasa NPOYHOCTb Ha CXKaTue YrosbHOWM Naykn B KpoBJe BeipaboTkn R c.y 6,0
MIMa v BbINONHAETCSH COOTHOLIEHME:

rae hy - MOWHOCTb YroibHOW Mayvyku, M;
B - WwnpuHa ropHon BbIpaboTKK, M.

PACYET MAPAMETPOB AHKEPHOW KPET B BLIPABOTKAX, PACTIOJIOXEHHBIX MO HUXHEMY CJI0K0

4. ConpoTusneHue P a n fivHa aHKepHOW Kpenu | a ansa cxembl pacrnosioXeHns CI0EBbIX FOPHbIX
BbIpabOTOK 0O Ha NOA ApYron onpeaensnTca no HoMorpaMMme, nNpeacTaBieHHON Ha pucyHke Ne 1
NPUI0XKEHUS, C Y4€TOM NPOYHOCTU MEXCSIOEBOW YrOJIbHON NAaYky Ha CKaTWE U LMPUHBI FOPHON
BbIpaboTKM.

5. Heobxogmmoe KOM4YeCTBO aHKEPOB B pPAay, onpenensetcs no gopmyne:

roe C K - IpUHATOE PaccToAHNE MEXAY PAAaMN aHKEPOB, M;

N a - Hecywas cnocobHOCTb aHKepa, KH.

6. PaccTosiHMe Mexxay aHKepamu B paay BblHucnseTcsa no popmyne 6 npunoxeHns Ne 4 K IHCTpyKLun.

7. OnpepeneHne NapaMeTpoB aHKEPHOW KPEnn FOpHbIX BbIPabOoTOK, NPONAEHHbIX MO NOYBE MOLLHOMO
naacTa npu cucteme pa3paboTky C BbINYCKOM MNOAKPOBEIbHOM TOJILLN, OCYLLECTBASETCA aHaa0rMyHo
NYHKTaM 4 - 6 MPUIOXKEHNS.

8. KpenneHne MOHTa>KHOW KaMepbl aHKEPHOW KPerbio N0 HUXHEMY C/10K0 A0MYCKaeTCa TOJIbKO npu
pacrnonoXXeHnn ee B MacCuBe Yrisa OTHOCUTESIbHO MOHTaXXHOW KamMepbl BEpXHero cfos. B aTom cny4ae
Heobxo4MMO oNpeaennTb 30Hy MaKCMMyMa OMOPHOro | max.on AaBneHMs OT KpaeBoM YacTu MaccuBa
MOHTa>XHON KaMepbl BEPXHEr0 C/I0S M MOHTaXXHYI0 KaMepy HUXHEro €105 pacnonaraTbh 3a npegenamm 3Ton
30HbI, PUCYHOK 2 NPUSIOXKEHUS. PasMepbl 30HbI ONpeaensainTca C yYeTOM pesiakCaLm HanpsXKeHun n
3aBUCAT OT MPOYHOCTY Y5, MOLLHOCTY BbIHMAEMOr0 BEPXHEro c1os v raybuHbl paboT. MOHTaXkHY0
KaMepy HWXHero cos HeobxoaMMo pacrnonaratb Ha PacCTosAHMM 2|1 max.on , oNpeaensieMoM Mo pUCyHKy 2
NPUNOXKEHUS.

9. PacyeT napaMeTpOB aHKEPHOIN KPenu B MOHTa>KHOW KaMepe HKHEro cnos HeobxoamMmo BECTM No
LBYXYPOBHEBOWN CXEME.

10. PacyeT napamMeTpoOB aHKEPHOW Kpenu B MOHTa)XHON Kamepe npu oTpaboTke MOLLHOro njacTa CUCTEMOMN
C BbIMYCKOM I'IO,EI,KpOBeﬂbHOI7I TONWMWM BECTU No ,D,ByxypOBHeBOVI cxeme, npu 3ToM NapaMeTpbl aHKEPOB
NepBoro YpOBHA OnpefensioT B COOTBETCTBUM C MYHKTaMM 4 - 6 NpUioXeHns, napameTpbl aHKEPOB
rnyboKoro 3an0)KeHNs - B COOTBETCTBUM C npunoxeHnem Ne 4 K IHCTPYKUMK, ONMHA KaHAaTHbIX aHKEPOB
npuHumaeTcs Ha 1,0 - 1,2 M 60nbLUe MOLWHOCTY YrOIbHON NayKu.

Puc. 1. Homorpamma g5 onpefeneHns napaMeTpoB aHKEPHOW Kpenu B FOPHbIX BbipaboTKax, MponAeHHbIX
Mo HMWXHEMY cnoto: P a - conpoTmBaeHne aHKepHON Kpenu, KH/M 2 ; R € - pacyeTHOE CONpoTUB/IEHNE
KpoBan OxaTuto, MMa; B - WumpuHa ropHomn BbipaboTkmM, M

Puc. 2. Homorpamma a5 onpefenieHns 30Hbl MakCMMyMa OMOPHOr0 AaB/IeHUs OT KPaeBON YacTW MacCMBa
KaMepbl BEPXHEro cnos

MpunoxeHune Ne 7

K ®enepasibHbIM HOpMaM K npaBuaaM B 06,1aCcTy NpoMbIleHHoN 6e3onacHoCTM "VIHCTPYKLMUS MO pacyeTy u
NPUMEHEHUNI0 aHKEPHOW KPEenu Ha YrobHbIX WaxTax", yTBEP>XAEHHbIM Npuka3zom PenepanbHon cnyxbbl no
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U @aTOMHOMY Hag3opy oT 19 Hoabps 2020 r. Ne 448
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PACYET MAPAMETPOB AHKEPHOW KPEMW CMAPEHHbBIX BbIPABOTOK

1. PacyeT NnapaMeTPOB aHKEPHOWN KPenu B ropHbIX BbipaboTkax, OXpaHAEMbIX ")KeCTKMMU" uenmkamu -
LenmKammy Mexay CrapeHHbIMU ropHbIMU BblpaboTKaMu, AethopMaLum KOTOPbIX HE3HAYUTEbHbI, U FOpHble
BbIpabOTKM He 0Ka3bIBalOT BAMSAHUA APYr Ha Apyra (Janee - ")kecTkue" Lennku), npoBoanTCs B
COOTBETCTBUM C NpuNoxXeHneMm Ne 2 K UHCTpyKLUW.

2. Mpun NOAroTOBKE BbIEMOYHbIX CTON60B CNapeHHbIMK FOPHLIMYK BbipaboTkaMu Bce MHOroobpasune cnocobos
1 MPUEMOB UX PACMOJSIOKEHWS, MPOBEAEHNS U KPenneHns BoipaboToOK CBOAMTCSA K TPEM OCHOBHBLIM CXeMaM
NMOLArOTOBKMN BbIEMOYHbIX Y4aCTKOB:

nepBas Cxema - NPOBEeAEHNS OANHOYHbIX U CMAPEHHbIX FOPHbIX BbIPABOTOK MPU OKOHTYPUBAHUN
NoAroTaB/MBAEMOro BbIEMOYHOI0 Y4acCTKa B 30HE, rie 04UCTHble paboThl paHee He NPOBOAMANCH (PUCYHOK
1 npunoxxeHus);

BTOpas CXeMa - MPoBeLeHUs CNapeHHbIX FOPHbIX BbIPABOTOK B 30HE (PUCYHOK 2 MPUAOXKEHUS) 1 BNEpeau
30HbI BAUSHUA OYUCTHBLIX PaboT (PUCYHOK 3 MPUIOXKEHNS);

TpeTbs CXeMa - NPoBeAEHNS OAMHOYHON FOPHON BbIPABOTKM B 30HE ONMOPHOro AABMEHUS, BbI3BAHHOIO
0TPaboTKON CMEeXXHOW NlaBbl (PUCYHOK 4 MPUNOXKEHNS).

3. XapaKTepHon 0COBEHHOCTLIO MEPBO CXEMbI (PUCYHOK 1 NPUIOXKEHMNS), ABASETCS TO, YTO rOpPHbIE
BbIPabOTKM NPOBOASATCS BHE 30HbI BAUAHUS OYUCTHBLIX paboT. BMecTe ¢ TeM, 04HOBPEMEHHOE NPOBEAEHNE
rOpHbIX BbIpaboTOK A 1 b Mpu onpefeneHHOM pacCTOAHUM Mexay Ux 3abosaMu NpuBeneT K HasoXKEHNIO
BO3HMKAOLWMX B MepMoA Ux NpoBeAeHNS 30H MOBbILLEHHOr0 FOPHOr0 AaseHuns. Ans 6e3onacHOCTH
BefeHns paboT HeobxoaMMO NOCTOSAHHO obecneymBaTh onepexxeHue 3a6oa A oTHocuTeNbHO 3abos b He
MeHee:

roe B1, B 2 - wmpuHa ropHeix BbIpaboTok, M;
| U - WnpnHa uenunka, m.

Puc. 1. Cxema npoBefeHns crnapeHHbIX BbIpaboTOK Npu OKOHTYPYBaHNM HOBOIO BbleMo4yHoro ctonba: | ¢b -
onepexeHue 3ab0s o0TCTaloLWwen ropHon BeIpaboTKy 0T COOMKM CnapeHHbIX FOPHbIX BbIPpaboTok; | 3 -
onepexxeHue nepenoBoro 3abos 0OTHOCMTENbLHO OTCTAIOLWEro

4. AHanorM4yHoe NoJsIoXKeHne 30H MOBbLILLIEHHOr0 FOPHOr0 AAB/IEHWNS BO3HMKAET NpW 0L4HOBPEMEHHOM
nposegeHnmn 3a60a b n cbonkn C. HanoxeHne 30H He npousongeT, ecnum cboriky C NnpoBOANTL C
onpefenieHHbIM OTCTaBaHueM oT 3abos b. BennynHa onepexenus | c6 pernameHTUpyeTCs caeayowmnm
COOTHOLLEHMEM:

Mpoxonka cboek OTHOCUTENLHO OCE FOPHbIX BbIPAaBOTOK OCYLLECTBASETCA KaK Mo NPSMbIM, Tak 1 Nog
OCTpbIM yrnamu. Mpn NpoxoaKe CnapeHHbIX FOPHbIX BbIPaboTOK 04HUM KOMbaHOM CcHonKK cnenyeT
pacrnonaraTb No4 oCcTpbIM yriom 50 - 60°.

BTopas cxeMa (pUCYHOK 2 NPUIOXEHMNS) OTANYAETCS OT PacCCMOTPEHHON (NEePBON) TEM, YTO CMapPEHHbIE
rOpHble BbIpaboTKy NPOBOAATCS B 30HE BANSHUSA O4UCTHbLIX paboT.

Puc. 2. CxeMa npoBefeHns CNapeHHbIX FOPHbIX BbIpaboTOK B 30HE BAUSHMSA OYUCTHBLIX paboT Bnepeaun
naBbl: | 0.p - WKUPWHA 30HbI BANSHUS O4UCTHBIX paboT; | c.)1 - onepexxeHune 3abos npoxoanmon coonku
OTHOCUTENbHO NINHWW NaBbl

B 3TOM cnyyae B Ka4ecTBe KPUTEPUS MHTEHCMBHOCTM FOPHOrO JaB/EHNS NCMOJb3YETCS pacyeTHoe
CMELLeHNe KPOBJIN C aHKEPHOI KPEerbio, onpeessieMoe U3 BblpaXKeHus:

Ua=05kaUkp, (3)

rae k a - KoaULUNEHT, yYUTLIBAOLLMIA CTENEHb CBA3bIBAHNS U YNPOYHEHWS NOPOA MPY Pa3fINYHbIX
KOHCTPYKLMSX 1 cnocobax 3akpeneHns, MpUHUMaeMblil paBHbIM 1 4151 3aMKOBbIX KJIMHOPACMOPHbIX 1
CTanenosIMMepHbIX aHKepOB Npu AanHe 3akpenserus Ao 0,5 m; 0,85 - npu anvHe 3akpennenus 1,0 m; 0,75
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- NPU 3aKpEenJIeHn rno BCen AANHE Wwnypa (CKBaXkKnHbI);

U Kp - CMeLLeHnsa NOPOL Ha CONPSXKEHMAX B 30HE BANAHUS OYUCTHBLIX paboT, onpegensemsie no opMynam
4 - 6 NPUNOXKEHNS:

CMeLLeHMe Nopoa, KPOBAN B BEHTUIALMOHHON FOPHOIM BbIpaboTKe, OXPaHAEMON LiennkamMu WUpUHon (2,5 -
3,0)m 1 norawaemon 3a cnegyowmm o4MCTHLIM 3aboem, onpegenseTca no popmyne:

Ukp=Uo+ (2U1kk +0,05mktl)kkpks; (4)

CMeLLeHNEe KPOB/IN B KOHBENEPHOI FOPHON BbipaboTKe, oxpaHaeMon uennkamu wupunHon (2,5 - 3,0)m un
noraliaeMon 3a O4YUCTHbIM 3a60eM, onpenenseTcs no gopmyne:

Ukp=Uo+11Ulkkkkpks;(5)

CMeLLleHNe KPOB/IN B KOHBENEPHOI rOPHON BbipaboTke, oxpaHaeMon uennkamu wupunHon (2,5 - 3,0)m un
BPEMEHHO COXPaHAEMOMN 3a OYUCTHbLIM 3a60eM 4N5 TPaHCMOPTUPOBAHUSA Yr s, onpeaenseTca no popmyne:

Ukp=Uo+13U1lkkkkpks.(6)
B npuBepeHHbIX hopmynax 4 - 6 npunoxeHns senmyinHa U o onpenenseTcs U3 BblpaXkeHns:

Pacwndposka 1 onpefeneHve Bxoaswmx B (hopMysibl 4 - 6 NPUNOXKEHNA NoKasaTenen NpMBoANTCS B
nyHkTax 11 - 13 npunoxeHns Ne 14 K HCTpyKUUN.

5. CxeMa puCyHKa 3 NpuiIoXKeHUs 0TpaxaeT NPoBeeHNe CNapeHHbIX FOPHbIX BbIPabOTOK BNepenn 30HbI
BJIMAHNS O4UCTHBLIX paboT. CxeMa nNpuMeHseTcs, Korga 3abo NpoBOAMMON NOArOTOBUTENIbHON FOPHON
BbIPabOTKMN 3HAYNTENBHO OMEPEXXAET JIMHMIO OYUCTHOrO 3ab0s.

Puc. 3. CxemMa NpoBefeHns CrapeHHbIX FOPHbIX BbIpaboToK Brepean 30Hbl BAUSAHNSA 0YUCTHBIX paboT. | 0.p -
LUMPUHA 30HbI BANSHUS OYUCTHBIX paboT

B 3TOM cny4vae 3a6om NPOBOAMMbIX FOPHbIX BbIPaboTOK B Neproj X NMPOXOAKN He MOABEP)KEHbI BANSHWIO
MOBbILUEHHOrO FOPHOI0 AaBJEHWS, BbI3BAHHOMO BEAEHMEM OYUCTHbLIX PaboT, MO3TOMY BEIMYMHBI
onepexeHus nepefoBoro 3abos B oTHocuTeNnbHO oTcTatoLwero 3abos A n oTcTatowero A 0THOCUTENBHO
c6onkm C NPUHMMAIOTCA TaKUMUM XKE, KaK 1 A5 NePBOWA CXEMbI.

BennynHbl CMeLLEHNS KPOBN B KOHBEWEPHON FOPHON BbIpaboTKe A B 30HE BIMAHMSA O4UCTHBIX paboT,
HeobxoauMmble Ans pPa3paboTKy NOKYMEHTaLUN KpernaeHns Ha CONPsSXXeHUN NaBbl C TOPHON BbipaboTkow,
onpeLensoTCs aHaJIorMYHO CxeMe 2 PUCYHKa 2 NPUIoXKeHus.

6. Ha pucyHKe 4 Npuno)xeHUs nokasaH cnocob nposefeHns 0AUHOYHOW FOPHOW BbIPpaboTKM B 30He
0CTaTOYHOrO OMOPHOr0 AAB/IEHUS, BbI3BAHHOI0 0TPAabOTKOM CMeXXHOI NaBbl. CoceHAs naBa oTpaboTaHa.
BbipaboTka A MpoXoANTCA Kak OQMHOYHAs Ha HE3HAYMTEeNbHOM yaaneHun oT oTpaboTaHHoro ctonba.

Puc. 4. Cxema npoBefeHUs 0AUHOYHON FOPHON BbIPabOTKMN B 30HE OCTATO4YHOIr0 OMOPHOro AaBfeHuUs,
BbI3BAHHOI0 0TPabOTKON CMEXXHOW NlaBbl

PaccmaTpuBaeMeblin Cly4alt OTHOCUMTCS K BapUaHTY OXpaHbl BEHTUASALMOHHOW FOPHOW BhIPaboTKM LLeMKOM
yrns | 1 WwuprHom He MeHee 15 M. PacyeT mapamMeTpoB Kpenu A5 BblIeMOYHbIX FOPHbIX BbIpaboTok
NPON3BOANTL B COOTBETCTBUM C pa3aenom VI npunoxeHma Ne 1 K MHCTpyKLMN.

KonnyecTBo aHKepoB B 6okax NpvHMMaThL B COOTBETCTBUM C NYHKTOM 12 npunoxeHns Ne 4 kK UHCTpyKuuu.
AHKepbl B 60Kax pacnonaraTb Tak, 4Tobbl OHN Nepecekann Hanbonee cnabble caom yras 1 Nopog C
OTKJIOHEHMEM OT HannacToBaHMA Ha 15 - 30°. PaccTosHme OT BepXHEro psafa aHKepoB L0 KPoB/u He 6onee
0,5 m.

7. NapameTpbl aHKepHOM Kpenu B BoKax CONPsXXeHNA ONpeaensTcs no HoOMoOrpaMMe pucyHka 1
npunoxeHunsa Ne 2 K MHCTpYKLUMW.

MpunoxxeHne Ne 8
K PegepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPOMbILWLAEHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
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NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEP>XXAEHHbIM Nprka3oM PenepasibHon cyx0bl Mo
3KO0JIOrMYECKOMY, TEXHOOMMYECKOMY U aTOMHOMY Hag3opy oT 19 Hosbps 2020 r. Ne 448

PACYET MAPAMETPOB AHKEPHOW KPETMW FOPHbIX BEIPABOTOK HA MACTAX, CK/IOHHBIX K TOPHbIM
YOAPAM N BHE3ATMHbBIM BbIBPOCAM YT /14 (MOPOA) 1 TA3A

|. OBLLME MOJTIOXKEHWNSA

1. MpuMeHeHMe aHKePHOWN Kpenu Ha njaacTaX CKAOHHbIX K TOPHbLIM yaapaM 1 BHe3amnHbIM BbibpocaM yras
(mopoAbl) 1 rasa He yBeIMYMBAET PUCKM YAApPOONaCcHOCTH 1 BbIBPOCOONACHOCTM NpY NPOBEAEHNN 1
JanbHeNWen aKcnayaTaunmy ropHblx BbipaboTokK.

2. Mpw npoBefeHNN ropHbIX BbIPaboTOK MO NiacTaM, CKJIOHHbIM K FOPHbLIM yapaM U BHe3anHbIM BbIbpocam
yrns (nopopn) v rasa, Heobxo4MMO BbIMOAHATL NPOGUIAKTUYECKNE MEPOMNPUATUA C LieSbio NPUBEOEHNS
MaccuBa B 6e30nacHoe CoCTosHME.

3. BbiNonHeHMe NpognnakTUYECKUX MEPONPUATIIA, OKa3blBaeT BANSHUE Ha YCJI0BMSA MPOBELEHUS
BbIPabOTOK, N3MEHSAET reoMexaHn4yeckume n eopMaLMoHHbIE COCTOSHMSA FOPHO0 MacCUBa, CHUXaeT
NPOYHOCTb MOPOSL W YBENMYMBAET UX CMELLIEHUS.

4. MNpwu pacyeTe NapaMeTPOB aHKEPHON KPEMNM ropHbIX BbIpaboToK, MPOBOAMMbIX MO MJIACTaM CKJIOHHbIM K
rOpHbIM yAapaM 1 BHe3anHbIM Bbibpocam yras (nopoAabl) 1 rasa, HeobxoaMMO y4nThIBaTb BANSHWE Ha
reoMexaHn4yeckoe COCTOSHME BMELLAIOLWMNX NOPOS CIeAYIOWMX MPOPUAaKTUYECKUX MEPONPUATHUIN:
pernoHanbHas npefiBapuTenbHas nogpaboTka n (nnum) HagpaboTka MaccmMBa C NOCAEAYOLUM
NpoBeAeHNEM B HEM MOATOTOBUTENbHbIX FOPHbIX BbIPAabOTOK;

BypeHune pa3rpy304HbIX CKBaXKUH B OKPY>XAIOLLEM YrONbHOM MacC/BE B NEPMOS NPOBELEHMNS FOPHOW
BblpaboTKuY;

BbIMOJIHEHWE TNAP006PabOTKN YyroibHOro MaccuBa.

II. YCJTOBSI BO3SMOXXHOCTW NMPUMEHEHWS AHKEPHOW KPEMI B TOPHbBIX BLIPABOTKAX MPU
MPELBAPUTE/IbHOWN MNOLPABOTKE MACCUBA

5. [1ng BO3MOXXHOCTMN NPUMEHEHNS aHKEPHOW KPenu B FOPHbIX BbipaboTKax, MPOXOANMbIX MO paHee
nofpaboTaHHbIM NaacTam, HeOHXOAUMO BbINOSHEHNE CAeAYIOLNX YCNOBUNA:

onpeneneHne O0NyCTUMOM KPAaTHOCTW OTHOLIEHMS FybuHbl paboT (H) K cpeHEB3BELLIEHHOW pac4YeTHON
NPOYHOCTN NOPOS KpoBAU nogpaboTaHHoro nnactaR n.

onpegfeneHne BbICOTbl 30HbI MOPOA MHTEHCMBHOWN TPELLMHOBATOCTM B NogpaboTaHHOM MaccmBe ans
NCKIOYEHNS pa3MeLLeHNs FOPHON BbIPpaboTKM B 3TON 30HE.

6. BO3MOXXHOCTb NPYMEHEHNS aHKEPHOW Kpenu B rOpHbIX BbipaboTkax, NPOBOAUMBIX Ha NoApaboTaHHbIX
nnacTax, No KpUTEPUIO COOTHOLIEHUS TNyBnHbI paboT 1 cpeHEB3BELLEHHON PacYeTHON NPOYHOCTU NOPOL
KpoBay noapaboTaHHOro Nnacta AOMNYCKAETCS, €CN BhINOAHAETCS BblpaXeHune:

roe H - rnybuHa pacnonoxeHuns ropHon BbipaboTkn Ha nogpaboTaHHOM niacTe, M;

R n - cpefHeB3BeLleHHas pacyeTHas NPOYHOCTL Nopoa (yrnis) Kposau noapaboTaHHOro niacTa,
onpegenseMas no opmyne:

AJ15 MOpoAbI:

ONa yrna:

3aechb R ¢ - cONpoTMBAEHME NOPOA KPOBJIM FOPHON BbIPabOoTKM Ha 0IHOOCHOE CXKaTue, paCcCYNTbIBAaEMOE Mo
NYHKTY 5 npunoxeHnsa Ne 1 K IHCTpyKLny;

h n - paccTosHne oT oTpaboTaHHOro NaacTa B KPOBJIO MO HOPMaAN A0 YPOBHS PACMOJIOXKEHNS FTOPHON
BbipaboTKM Ha nogpaboTaHHOM NnacTe, M;

m - MOLLHOCTb noapabaTbiBaloWwero niacTa, M.

7. O6nacTb NPMMEHEHNS aHKEPHOWN KPEenun B rOpHbIX BeipaboTkax, MPOBOAMMbIX Ha NoapaboTaHHbIX
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nnacTax, onpefenseTcs COOTHOLEHNEM PACcCTOSHNS OT 0TPaboTaHHOro MaacTa B KPOBJIO MO HOPManu Ao
YPOBHS PACnoIOXEHUS FOPHOI BbIPAabOTKM Ha NoApaboTaHHOM NaacTe ¥ BbICOTbl 30HbI MHTEHCUBHOW
TPeLHOBaTOCTU. [LONyCKAETCs MPYMEHeHMe aHKePHO Kpenu, eC/v BbIMOIHAETCS COOTHOLWEHME:

hp=kTtphl,(4)

roe k Tp - KoadhhmumeHT TpewnHoobpa3oBaHmMs, KOTOPLIA N3MeHdeTca B npegenax 1,375-1,75n
NPUHUMAETCS B 3aBUCUMMOCTU OT UCXOAHOW MPOYHOCTM Nopos noapaboTaHHOM TOLWM Ha CKaTue no
rpacuKky pucyHKa 1 npusoxxeHus;

h 1 - MOLWHOCTb 06PYLUMBLUEACS TOALWM NOPOL, M, paBHas:

30ecb Kk p - KO3hhMUMEHT pa3pbIXSIEHNSA NOPOa, ONpeaensaeMblil OMbITHbIM MYTEM UM OPUEHTUPOBOYHO
nprvHUMaeMsbl no Tabanue Ne 1 NnpunoxxeHus.

Mpwn 3TOM NpoBefieHNe ropHblX BbIpaboTOK Ha y4acTKax NoapaboTKM fonycKaeTcs He paHee 6 - 12 mecsLues
CO IHA OKOHYaHMS NoApaboTKM Nocsie aKTUBHON CTaAUN CABUXEHMNS MOPOL, KPOBIIN.

8. PacyeT napamMeTpoB aHKEpPHON Kpenu BeAeTCS B COOTBETCTBMMN C MONIOXKEHUAMN Pa3feoB AaHHOW
VHCTpYKUMKM 00 HaYala NpoBeAEeHNA FOPHbIX BbIpaboToK, Mocne onpeaeneHnsa KputepmnaabHbIX
napaMeTpoB, NOATBEPXKAAIOLLMX BO3MOXKHOCTb NMPUMEHEHNS aHKEPHOWN KPenu B ropHbIX BbipaboTkax Ha
niacTax, CKNOHHbIX K FOPHbIM yAapaM 1 BHe3anHbIM BbIbpocam yrnia (nopoAbl) U rasa v oCyLLecTBeHNS
PernoHabHbIX MEPOMPUSATWIA MO NPUBELEHNIO MacC/Ba B 6e30MacHOe COCTOSHME NpeaBapUTENbHON
nofapaboTkon. Mpu 3TOM 3a UCXOLHYIO PacCHETHYIO0 MPOYHOCTb NOPOAbI (yras) Ha noapaboTaHHOM yYacTke
npuHUMaeTCcs BenmynHa R n, onpegensemas no opmynam 2 n 3 NpuaoXKeHus.

Tabnuua Ne 1

3HayYeHns KO3 duLmMeHTa pa3pbixJieHUs nopos

BbliHMMaemas Mol HoCTb nogpabaTeiBatowero naacta, MMPoOYHOCTL MOPOA HEMOCPEeACTBEHHOW KPOBIIM
nogpabaTeiBatowero nnacta, MMakKoathunumeHT paspbixaeHus nopog, k p

no 1,000 301,15 - 1,20

30-501,20-1,25

1,0-2,0p0 301,25-1,30

30-501,30-1,35

2,0-3,0t00 301,30-1,35

30-501,35-1,40

Mpu m > 3,0 npuHumaeTca k p - 1,4.
Puc. 1. i3ameHeHre KoathuLmMeHTa TPewmnHOBaTOCTH NOPOL OT UX Npefesia NPOoYHOCTU Ha CxKaTue
1. PACYET NMAPAMETPOB AHKEPHOW KPEMW MPU MPUMEHEHWW PA3IPY304HbIX CKBAXKWH

9. Mo ropHO-reo0rM4ecKor XxapakTepucTmke y4acTka onpegensemM Tun Kposam no obpyLiaemMocTu u
ycTonymeocTn no Tabamuam Ne 4 n Ne 5 npunoxkeHus Ne 1 K MHCTpyKLMW.

10. Onpenensem pacyeTHOe CONPOTUBIEHME MOPOA KPOBAN Ha CxaTuhe R ¢ Ha y4acTkax 6e3 pa3rpysku no
opmyne 3 npunoxeHns Ne 1 Kk MHCTpyKLUK.

11. B 3aBMCMMOCTIM OT NPOYHOCTY MOPOA KPOBAM, MECTA PACMOIOXEHNS FOPHON BbipaboTKK, cnocoba
OXpaHbl, pa3MepoB OXPaHHbIX LLeSIMKOB, KOHCTPYKLIMM aHKePHOW Kpenwu, B COOTBETCTBUU C (hopMySiamMu 1
rpaukamu, npvBegeHHbIMN B MHCTPYKLMK, onpefenseM BenYHy pacHeTHbIX CMeLlleHnin Kposan U K npu
OTCYTCTBUW Pa3rpy304HbIX CKBaXMH.

12. Onpepensiem cpefiHeB3BELLEHHOE COMPOTUBIIEHNE YT/ B MaCCMBE, Pa3rpy>XeHHOro CKBaXKMHamu no
topmyne:

roe R .y - MPOYHOCTb Ha CKaTwue yrns B maccmee, Ma;
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R c.p - conpoTuBAeHre Ha CKaTue yrns B 30He BAUSHUSA pa3rpy304HbIX CKBaXKUH, MIMa, onpepenseTca no
opmyne:

3[eCb M - MOLHOCTb YrOJIbHOrO nJjacTa, M;
D - pnameTp CKBaXXWHbI, M;
h m - MOLWHOCTb NAnacTa C y4eToM NpobypeHHON CKBaXKMHbI, M, paBHas:

hm=m-D, (8)

L ™M - 06Las ANMHA yYacTKa MacCcuBa yris, pa3bypeHHOoro pasrpy304HbiMi CKBaXKUHAMU;
| M.oC/1 - AIMHA y4aCTKa MaccuBa, 0C1abieHHOro CKBaXkKMHaMu, M, paBHas:

IMmocn=N1-3D,(9)

3neck Ne 1 - 4ncno npobypeHHbIX CKBAXWH;
I H- OJMHa y4aCTKa MaCCBa, HE HapyLeHHOro CKBa>XxMHaMn, M, paBHas:

I[H=LM™M-Imocn.(10)

13. Onpegensem KOIDPOULNEHT BANAHNA Pa3rpy304HbIX CKBaXXWH Ha CMELLEHWE KPOB FOPHOM
BbIPabOTKM, 3aKPEMNIEHHON aHKEPHON Kpenbio:

roe - 06beMHbIN BeC yrns, NoacTaBasemMbli 34ecb B MH/M 3 ;

H - rnybnHa pacnonoxeHumsa ropHom BeipaboTku, m;

R CB - cpefiHeB3BeLLEHHAA NPOYHOCTL Y B MaccuBe, pa3bypeHHOM CKBa)kKnHaMu, onpeaensiemas no
hopmyne 7 NpuaoKeHUs.

14. OnpepensiemM BEANYNHY CMELLLEHNS KPOBAU FOPHOW BbIPabOTKM C yYETOM BJIMAHUS Pa3rpy304HbIX
CKBaXXUH:

roe U K1 - cMewweHne Kpoean 6e3 BANSHMA pa3rpy304HbIX CKBaXKMH;

k Cp - KO3(PPMUNEHT BANSHNS Pa3rpy304HbIX CKBaXXMH Ha BESINYNHY CMELLLEHNS KPOBAM, ONpeaeneHHbIn no
hopmynie 12 npunoxeHus.

15. Mo BennYmMHE CMELLEHNS KPOBJI B COOTBETCTBUM C pa3aenamu gaHHom MHCTpyKUnn, onpenensem
HeobxoaMMOe ConpoTUBEHUE aHKepHOW Kpenu P a n aanHy aHkepos | a .

16. B cooTBeTCTBUM C pa3aenamMmu NHCTPyKUMK B 3aBMCMMOCTU BbICOTbI h 1 paCYeTHON LUNPUHBI TOPHOW
BbIpaboTKM B npvHMMaeM Heobx0aMMoe KOIMYeCTBO aHKepoB B psaaax Kpoean N kK n 6okos N 6 .

17. Tpebyemoe paccTosHNe Mexay psafgaMu aHKepoB B KposJie 1 6okax ropHon BbipaboTkM onpeaensercs
no hopmMynam:

roe N a.k, N a.b - Hecywas cnocobHOCTb aHKEPHOM Kpenu B KpoBie 1 6okax ropHou BeipaboTkuy, KH;
Pa.k, P a.b - Heobxoammoe CONPOTUBEHNE aHKEPHOI Kpenu B KposJe 1 Bokax ropHon BbipaboTku, kH/m 2

N K, N 6 - KON4YeCTBO aHKEPOB B psfax KPoBAM 1 BOKOB, WT.
IV. PACYET NMAPAMETPOB AHKEPHOW KPEMW C MPUMEHEHWEM rMOPOOBPABOTKI

18. OnpepenseTcs TUN KPOBJIM MO 06pyLIAEMOCTU 1 YCTONYMBOCTU, PAacYETHOE COMPOTMBIIEHNE NOPOS
KpoBaun cxaTuio R ¢, MlMa, 1 BennymHa pacHeTHbIX CMELLLEeHNIA KPOBAW B COOTBETCTBUM C MPUAoXKeHnammn Ne
1,3,7,8, 14,16, 17 K UHCTpyKUMN.

19. OnpegensieTcs BNaXKHOCTb FOPHON NOPOAbl B eCTECTBEHHOM COCTOAHUN W, %, 1 Mpu NOJTHOM
BnaroHacbiweHmnn W n ,%.

20. Mo pe3ynbTaTaM NabopaTOPHbIX UCMbITAHWUA oNpeaensieM NPOYHOCTb Ha CXKaTWe YroNbHOro MaccuBa B
ecTecTBeHHoM cocTtosHUM R e, MMMa, B cyxoM cocTtosaHum R ¢ ¢, Mla, n npy NOAHOM BnaroHachkIweHun R n ¢
, MMa.

21. OnpenenseTcs NPOYHOCTb YrOIbHOrO0 MacCMBa Ha CxxaTue nocne ruapoobpaboTku, no popmyne:
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roe R ¢ ¢ - MpoYHOCTb Ha CXKaTue ropHOM NOpPOoAbl B CyXxOM CoCTosiHun, MIMa;

R N C - IPOYHOCTb Ha CXaTwe ropHON NOpPoAbl MPW NOJIHOM BRiaroHacbiweHnmn, MMNa;

W - BNaXXHOCTb FOPHOW Nopofbl,%;

W n - BNa)XHOCTb nopoabl Npn NOJIHOM BJ'IaFOHaCbILLI,eHVII/I,%.

22. OnpepensieM KO3(POULNEHT BAUAHMA rMApoobpaboTkM Ha CMeLLeHre KPoBAW ropHom BbipaboTkuy,
3aKPEMnJIEHHON aHKEPHON Kpenblo:

23. BennynHa CMeLLeHNIn KPOBAW rOpHON BbipaboTKM nocsie rnapoobpaboTky yroabHOro MaccrBa
ornpefensieTcs no gopmyne:

roe U K - BeIMYMHA CMELLEHNst KPoBAKW, onpenensemas 6e3 yvyeta ruapoobpaboTku, MM,

24. ConpoTuBeHne aHkepHon kpenu P a , KH/M 2 , n onnHa aHkepos | a , M, onpegenseTtcs rno sennyumHe U
I K, MM, B COOTBETCTBUU C npusioxeHneM Ne 1 K IHCTpyKLuKn. KosinyecTBo aHKepoB B psafax no kposse N K
, WT., onpenenaT B COOTBETCTBUN C MYHKTOM 16 NMPUIoXKEeHNA.

25. PaccTosiHne Mexay psfamu aHkepoB B kpossie C K , M, n 6okax ropHoit BeipaboTku C 6, M,
onpenenseTca no opmysam 14 - 15 npunoxxeHus.

MpunoxeHue Ne 9

K ®epepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NpoMbIWAeHHON 6e3onacHOCTY "IHCTPYKUUSA MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEPXXAEHHbIM Nprka3oM PenepasibHON cyx0bl Mo
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Hag3opy oT 19 Hoabps 2020 r. Ne 448

PACYET MAPAMETPOB KPEMW FOPHbIX BbIPABOTOK, MPONAEHHBIX B CJIABBIX M O5BOJHEHHbIX
MOPOJAX

I. CNABbIE U TPELLMHOBATBIE MOPObI

1. B cnabbix, TPeLWmNHOBaTLIX M TOHKOCONCTbIX MOpoAax C pacHeTHOM MPOYHOCTbLIO MOPOA KPOBAN MeHee 25
MMa v yrnsa - meHee 10 MMNa, nopopg B 60kax - meHee 20 MIMa n yrna meHee - 6 MIMa aHKepHas Kpenb B
coYyeTaHUnM C MeTa/IMYEeCKMMM MoAXBaTaMU N peLleTHaTbIMU 3aTsHKKaMy NPUMEHSETCS Mpu YCI0BUK
YNPOYHEHNA MOPOA U Yr 1A HarHETaHUEM B HUX BSXKYLLMX PaCTBOPOB C AOBEAEHNEM PacHeTHOro
CONpOTMBAEHNS R C 40 BbllEHA3BaHHbLIX BEJINYNH.

2. TexHonornsa segeHns paboT no ynpoYyHEHMo TPELLMHOBATLIX MOPOA, OKPYXKaloLWmMX FOpHble BbipaboTKu,
Bbl60p N pacyeT NapaMeTpoB YyNnpo4HeHWNA, BbIMOJIHAKTCA MO COOTBETCTBEHHLIM HOPMATUBHbLIM OKYMEHTAM
N gpyrum meToamn4yecknm nocobmsam.

3. B cnabbix, TPeLwmMHOBaTLIX U TOHKOCAOMCTbIX MOPOAaX, B TOM YMCAE 1 B YNPOYHEHHbIX BSXKYLLMMU
COCTaBaMW, aHKepbl 3aKPENSAIOT MO BCEN A/IMHE CKBaXKMHbI (LUNypa).

Il. OBBOAHEHHBIE MOPObI

4. B ropHbIx BbipaboTKax ¢ 06BOAHEHHbIMU MOPOAAMU MPOUCXOANT UX Pa3ynpoYHEHNE, U, MO3TOMY
pacyeTHOE CONPOTMBIIEHNE NOPOL CKATUIO LOHKHO KOPPEKTUPOBATLCA N3-3a UX YBNAXKHEHUS. [Tpy 3TOM
BENYMHY R C KOHTaKTUPYIOLWLMX C BOAOW NOpo4 HEOOX0AMMO yMEHbLWNTL: 418 NecH4aHnkoB Ha 20%, ans
anesponuToB Ha 40% n ana aprunnnTos Ha 50%.

Mpy HANNYMN KOHKPETHLIX AaHHbIX O CONPOTUBEHNN MOPOL CXXATUIO 3HaYeHne KoadhduumneHTa k B,
CHMXKAIOLLLEro pacyeTHY NPOYHOCTb Nopod, NpuHuMaeTca no Tabanue Ne 3 npunoxenus Ne 1 K
VHCTpyKUMW.

3aKpenfieHne aHKepHbIX CTEPXXHEN B rOpHbIX BbipaboTkax ¢ 06BOAHEHHbIMY MOPOAAMM OCYLLECTBAATb
amMnynaMy ¢ MMHepaJsibHON KOMMNO3uLUeNn.

5. Mpn HeobxoANMOCTK OCYLLECTBASETCA FMAPOM30aALMA NMPUKOHTYPHbIX MOPOA C CO3A4aHNEM 3aLMTHOro
BOAOHEMNPOHMLLAEMOr0 C10S BOKPYT FOPHOW BbIPaboTKu. 14 3TOro NpyMeHSeTCs ABYXKOMMNOHEHTHas
noanypeTaHoBas cMona.
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6. NMocne 06paboTkn MaccmBa onpeaensieTcs N3IMeHeHne NPOYHOCTM MOPO 3a CHeT BO3LENCTBUS CMOJI.
PacyeT 0XKnAaeMbix CMELLEeHN KPOBAU 1 HEOHXOAUMbIX MapaMeTPOB KPEnu BbINOJIHAETCA Mo
npunoxeHuam Ne 3, 7, 8, 14, 16, 17 kK UHCTpyKuun.

MpunoxxeHme Ne 10

K PepepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NpoMbIWAEHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEP>XXAeHHbIM nNpuka3oM PepnepasibHon cy>x0bl Mo
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

KOMBUHWNPOBAHHBIE KPEIMNA
. OBJIACTb MPUMEHEHWNS KOMBWHNUPOBAHHBIX KPEMEWN U X KOHCTPYKTUBHBIE COCTABASIOLLMNE

1. KoMbuHMpoBaHHas Kpenb (aHKepHas Kpenb B CONeTaHWUW C APYrUMU TUNAMK OrpaXkaatoLLen nam
NoALepXXUBatOLLEN Kpenu) MPUMEHSETCA B FOPHLIX BbIpaboTKaX, PaCnosIOXKEHHbIX B 30HaX re0a0rM4eckmx
HapyLUEHNI, BbIBETPEHHbIX 1 0OBOAHEHHbIX MOPOA, NPV HAaNNYMM TOHKUX NPOCSIONKOB Yr N4, KanbuuTa Wian
YFJIMCTBIX aprMaanToB B Npeaenax raybuHbl 3alefiKn aHKepoB, B KannTaslbHbIX FOPHbIX BipaboTkax
MOBbILUIEHHOW OTBETCTBEHHOCTU C AJINTE/IbHbIM CPOKOM 3KCMyaTauuy U B NOATOTOBUTENbHbLIX FOPHbIX
BbIpaboTKax Npy MHTEHCMBHOM FOPHOM LaBAEHUN.

2. KombrHMpoBaHHan Kpenb NPUMEHAETCS B CIeAYIOLLNX COYEeTaHNAX:

aHKepHas 1 Habpbl3r-6eToHHas Kpens;

aHKepHasa C MeTaNIMYECKMMIN NOAXBaTaMu, € LWanbamy Wan ONOPHLIMU NIMTaMW, C 3aTSXKKON B BUAE
CBapHOW METa/JINYeCKON peleTkn n Habpbi3r-6eToOHHaA Kpenb;

dHKepHaAa n noanopHaa Kpenb.

3. BapuaHTbl 1 napaMeTpbl KOMOMHUPOBAHHON Kpenu NPYHUMAlTCA U PaCcCYUTLIBAOTCA B 3aBUCMMOCTY OT
COCTOSAHMSA YCTOWYNBOCTM NMOPOA B FOPHbIX BbipaboTkax Tabnmua Ne 1 npunoxeHuns.

Tabnuua Ne 1

KaTeropum yCToON4MBOCTU NOPOS

KaTeropusa yctonymsocti nopoaOLeHKa COCTOAHNSA YCTONYUBOCTM NOPOoACMELLeHNS KPOBAW FOPHON
BbIpaboTku U, MM

lycTtonymebielo 50

licpepgHeycTonymeble50 - 200

llIHeycTon4mMBbLIE200 - 500

IVouyeHb HeycTon4ymebliebonee 500

Mpy He TpeLwLnHoBaTbIX Nopoaax | KaTeropum yCTONYMBOCTHY, KOrla CMeLLeHNs KPoBan He npesbiwatoT 50
MM, FropHas BblpaboTKa KpenuTcs 0AHON aHKEPHOW KPenbio C ONMOPHLIMY MAUTaMK U pelueTyaTon
3aTSXKKON, Nn60 TONBbKO NOANOPHON UM Habpbi3r-6eTOHHON Kpenblo, TOWMHA KOTOPOW npuHumaeTcs 40 -
50 mMm.

B ropHbix BbipaboTkax C TPELMHOBATLIMM NOPOAAMU KPOBAW, OTHECEHHBLIMM K | KaTeropumn ycTon4mBoCTy,
Heobx04MMO yCTaHaBANBATbL aHKEPHYIO KPenb C OMOPHbLIMW NANTAMUN 1 METAIIMYECKOW CETKON B
KoMBrHaLMm € NOAMOPHON MK HabpbI3r-6eTOHHON KPenblo, ToLWMHA KOTopor npuHmuMaeTcs 40 - 50 mm.

B ropHsbIx BbipaboTKax ¢ nopofamu |l KaTeropmm yCToM4MBOCTU, KOrAa CMeLLEeHNs Kposan gocturatoT 100 -
200 MM, NpUMEHSATb KOMBUHNPOBAHHYIO Kperb, COCTOALLYIO N3 aHKepPOB C MeTaJIM4eCKMMU NoAXBaTaMu,
peLleTyaTon 3aTSXKKN 1 NOANOPHOM MK Habpbi3r-6eTOHHOM Kpenbto, TOJILLNHA KOTOPOW npuHuMaeTcs 80 -
100 mm.

4. KombuHnpoBaHHas Kpenb BO3BOAUTCA B cefytolleM nopsake. CHavyana yCTaHaB/MBAOT aHKEPHYIO
Kpenb, 3aTeM NOAMOPHYI0 MK Habpbi3r-6eToHHy0. B nopogax Il u IV kaTeropun yCcTon4nBoCTM CHavana
yCTaHaBAMBAIOT NOAMOPHYIO KPenb UK, B Ka4eCTBEe BPEMEHHOMN, HAHOCAT Ha KOHTYpP KpoBau 1 60KoB
ropHoW BbIpaboTKy coi HabpbI3r-6eToHa, MOBEPX KOTOPOro yCTaHaBAMBAKOT aHKepbl C MeTaJIM4ecKon
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CETKOW U CBapHON PELUETKOM, U HAHOCAT BTOPOW CJION.

Il. PACYET NMAPAMETPOB KOMBWHWPOBAHHOW KPEMW, COCTOSALLIEN N3 AHKEPOB W HABPbI3I-5ETOHHOM
KPEMW, MNP TOPHOM OABJIEHNWN CPELHEN MHTEHCUBHOCTHU

5. OXXugaemblie CMeLEHUS KPOBJIX B TOPHOW BbIpaboTKe, 3aKpenieHHOW aHKEPHOW KPenbio B KOMBMHaLUK C
HabpbI3r-6eTOHHON, ONpPeaensnTCcs No hopmyne:

roe U a.H. - CMeLLeHNs KPpoBAW ropHOM BbIpaboTKM, 3aKpenneHHOW aHKEPHOW KPenblo B COYETaHUN C
HabpbI3r-6eTOHHON, MM;

U Kp - CMeLLeHnsa 3aaHKepOBaHHOW KPOBAU FOPHON BbIPabOoTKM, pacnonoXXeHHON B 0Caf04HbIX MOPOAAX BHE
30HbI BANSHNA OYUCTHBLIX paboT, MM. OnpegensatoTcs no gopmyne (7) B npunoxxeHmm Ne 17 K HCTpyKLUn;

- KO3(PDNLNEHT BANAHMSA HABpPbI3r-BETOHHON KPenu Ha CHUXXEHWE CMELLEHNIA MOPOoA B rOpHON BbipaboTke,
Tabnmua Ne 2 npunoxeHus.

Tabnuua Ne 2

3HavyeHunsa KoapdpurumeHTa
TonwmHa Habpbi3r-6eToHHOM Kpenu , MM255075100125
KoaddpuumenT 0,700,650,600,550,50

6. Heobxogumoe conpoTnBneHne aHkepHol kpenu P a , kH/M 2, n onnHa aHkepos | a , M, ons obecneyveHus
noagep>XaHns ropHon BbIpaboTKM COBMECTHO aHKepHOW 1 Habpbi3r-6eTOHHOM Kpenbio onpeaensoTcs no
3HAYEHUI0 0XKNAAEMBIX CMeLLeHnin KpoBan U a.H 1 WNpUHE ropHo BeipaboTkn B Npoxoake B oo 6 M,
pucyHok 1, npunoxeHue Ne 1 K MHCTpyKumn. Mpu winpuHe BbipaboTku 6onee 6 M pacyeT NpoBOAUNTCS B
COOTBETCTBMYU C npuaoxeHuamn Ne 3, 4 K IHCTpyKLUW.

TonwmHa Habpbl3r-6eToHa NPUHUMAETCS C YYETOM KjacCa YCTOMYMBOCTM NMOPOL U MOSOXKEHNIA NYHKTa 3
NPUA0XKEHUS TaK, 4TOObl CMeLLEHNS KPOBAW YBA3bIBAINCh C NapaMeTpaMu aHKEPHOW Kpenu,
onpefensemMbiMu Mo pucyHKy 1 npunoxeHuns Ne 1 K UIHCTpYKUMK, U He MPEBbICUAN AOMYCTUMbIX BENYUH
Ana obecneyeHns aKCNyaTaUMOHHONO COCTOSHNSA FOPHOW BbIpaboTKM.

Mo nony4YeHHOMY 3HaYeHU0 HeOBXOAMMOro CONPOTUBJIEHUS aHKepHOW Kpenwu, P a, kH/M 2, n pacyeTHow
HecyLen cnocobHoCTM NpUHATOro oaHoro aHkepa N a, kKH, B cooTBeTCTBMM C MHCTPYKLMEN onpepenseTcs
KONN4eCcTBO aHkepoB B pAdax N k , Tpebyemoe paccTosHne mexay aHkepamu B psgy C p , M, 1 paccTosHune
Mexnay psagamm aHkepoB C K , M. BbinosiHAeTCcs npoBepka pacCTOSHUA MeXAy pAfamMmn aHKEPOB Mo YCI0BUIO
obecneyeHnss He0bxo0AMMON NAOTHOCTUN NX YCTAaHOBKM [, aHK/M 2 .

PacyeT mapaMeTpoB aHKEPHOW Kpenu B 60Kax ropHOn BbIpabOTKM BbIMOAHAETCS MO NPUIoxXeHnto Ne 2 K
NHCTpYyKUMK.

IIl. PACYET MAPAMETPOB KOMBWUHWPOBAHHOW KPEMIA, COCTOSALLEN U3 AHKEPHOW 1 MOLMNOPHOW KPEMK

7. Tpn ncnonb30BaHNM aHKEPHOW Kpenn B KOMBMHaLMW C MOAMOPHBLIMU KPensaMuy HecyLlas CnocobHOCTb
KOMBUHMPOBAHHOWN CUCTEMbI OMpefenseTcsa Kak CyMMa HecyLmux cnocobHocTeln, BXOAALWMX B KOMOUHaLU M0
AHKEPHONM 1 NOAMOPHON Kpenu:

Pkkp=Pa+Pnkp, (2)

roe P K.Kp - Hecyllas cnocobHOCTb KOMBUHMPOBAHHOM Kpenu, KH/M 2 ;

P a - Hecywlasa cnocobHOCTb aHkepHoM Kpenu, KH/M 2 ;

P n.kp - HecyLlasa cnocobHOCTb NOANOPHON Kpenu, KH/M 2 .

8. BennyunHa cMellleHnin KPOBAW B FOPHOW BbipaboTKe KOMMEHCMPYETCA aHKEPHOM U NOAMOPHON Kpensmu.
BennynHa cMmeLleHnin, NpUXoaaLLInXCcsa Ha aHKepHyto Kpenb U a , AomkHa 6biTh He 6onee 300 MM. BennynHa
cMeleHun U N.K KOMNEHCUPYeTCs MOAMOPHON KPEenbio 1 ONpenenseTcs no gopmyne:

Unk=U-Ua.(3)
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Obwwne cmeweHmns nopod U A8 ropn3oHTasIbHbIX Y HAKJIOHHbIX TOPHBIX BEIPABOTOK, Pacno0XeHHbIX BHE
30HbI BIMSHWA O4MCTHBIX PaboT, onpenensoTcs no npuaoxeHnto Ne 17 kK UHCTpyKumu.

9. MpuHMMas fOoNyCTUMYIO BEIMYMHY CMeLleHnid U a , TPUXOASALLUXCSA Ha aHKEPHYIO Kpenb (OHa cocTaBnseT
30 - 40% oT 06wmx cmeleHnit U, Ho He 6onee 300 MMm), P a n | a onpenensiem no pucyHKy 1 npunoxxeHuns Ne
1 K MHcTpyKuun. Janee no gopMyne 3 NpUIoKeHNs onpefensem BeimymHy cmeerHmnn U n.k
NPUXOAALLMXCA Ha NOLAMOPHYIO Kperb, ¥ BCe pacyeTbl ee napamMmeTPOoB BbINOJHATCA N0 NPUIoXKeHuo Ne 17
K HCTpyKLMnN,

Bbibrpaem nogxogswimin s paccCMaTpMBaEMbIX YCAOBMI TUMN KPenu, pacCinTbiBaeM Heobxoanmyto
MJIOTHOCTb YCTAHOBKUN U NPOBEpsSeM COOTBETCTBUE KOHCTPYKTMBHOW NOAATNBOCTM NOAMNOPHON Kpenu
0XXWLaeMbIM CMeLLEHNAM MOPOL.

Ons obecnevyeHns coBMeCTHON paboThl aHKepHas Kpernb CKPenaseTcs ¢ NoANOPHOM Kpenblo. 3T0
BbINOJIHAETCH YCTAHOBKON AOMONAHUTENbHbIX MPOAOALHbLIX METANNYECKMX NOAXBATOB, COEAUHEHHbIX CO
CTEPXXHAMU aHKepOB U NOLMNOPHOW KPenblo.

MpunoxeHue Ne 11

K ®epepasibHbIM HOpMaM 1 NpaBuiaM B 061acTi NpoMbIWAeHHON 6e3onacHOCTY "IHCTPYKUUSA MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEPXXAEHHbIM nNprka3oM PenepasibHON cyx0bl Mo
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Hag3opy oT 19 Hoabps 2020 r. Ne 448

PACYET MAPAMETPOB AHKEPHOW KPEMW NMOATOTOBUTEJIbHbIX TOPHbIX BLIPABOTOK, HAXOAALLMXCS B
30HAX MOBbILLEHHbBIX MPOSABAEHWIA TOPHOIO LABJIEHWSA

1. 3oHbl MMT [ 06pa3yoTca B 061aCTU KOHLEHTPaLUM HAaNpPsXKeHWn B MaCcCMBE MOPOL OT LESIMKOB 1
KpaeBblX YacTewn, OCTaBJIEHHbIX NpW pa3paboTKe CMeXXHbIX Y4aCTKOB WM NMAacToB.

lMocTpoeHne napaMeTpoB 3TUX 30H OTAMYaeTCa oT 30H M.

B oTnaunyme ot 30H MMM, 30Hb6I NN He onacHbl MO rOpHLIM yAapaM, Beibpocam yras (NopoAabl) 1 rasa.

2. OcHOBHbIMK NapameTpamMu 30Hbl MM 9BASOTCA: 0aJIbHOCTb BAVSHUS MO HOpMann oT oTpabaTbiBaeMoro
nnacta B Kposato h BN 1 no4sy h BH , cooTBeTCTBEHHO Npu NogpaboTke n HagpaboTke (pncyHok 1
NPUI0XKEHUS), MPOTSKEHHOCTb 30H BJANAHNS KPOMKM MjacTa B HanpaB/iieHun BbipaboTaHHOr0
npoctpaHcTBa | Mu | H, NpOTSAXEHHOCTb BANSHUA KPOMKW niacTa B HanpasnaeHuy Mmaccmsa yras | MM m |
HM .

3. NanbHOCTb BAVAHUSA KPOMKW M1acTa (KpaeBom 4aCTu WK Lenuka) onpegensercsa no opmynam:

B KpoBJiE:

B MoYBe:

roe | ocT - WMpKUHa 30HbI OCTATOYHOIO OMOPHOM0 AABJEHUS, M, onpeaensieMas rno popmyne:

30eCb K Kp - KO3(h(PULMEHT, y4UThIBaOLWMA 06pyLLIaeMOCTb OCHOBHOWM KPOBAW BAUSIOLLEr0 NaacTa, paBHbIN
0,8; 1,0; 1,2 COOTBETCTBEHHO AJ11 NIEFKO-, CPeAHe- U TPYAHOObpYyLIaoLWENCca KpoBaun;

R c.cp - cpefHeB3BeLlUEHHasa MPOYHOCTb Ha CKaTWe BMELLAIOLWMX FOPHYIO BbipaboTKy nopog, MMa;

K1 - KoathuLMeHT pa3MepHOCTH, paBHbI 1, MMa/m;

M B - BbIHUMa@eMas MOLLHOCTb rJjiacTa, M;

- KO3(PULNEHT, YYNThIBAIOLLMIN NPOLEHTHOE COAEp)KaHMe Nec4aHNKOB B MOPOAaX MeXAYMNiacTbs,
BbIPaXKEHHbIN AecATUYHON Apobbio.

Mpn ABMXYLLEMCS O4UCTHOM 3ab0e LMPUHa 30HbI ONMOPHOro AaBAeHNS yBennyinsaeTcsa B 1,5 pasa.

Puc. 1. 3oHa MMIr [, ot KpaeBon 4acTn nnacTa

4. MonoxeHune rpaHnubl 30HbI MMM B HanpaBaeHUn BbipaboTaHHOro NPOCTPaHCTBa ONpeaenseTcs
paccTosHusamu | I (npu nogpaboTke) u | H (npn HagpaboTke), BbIYUCASAEMBIMI MO (hOPMYIaM:

B KpOBJIE:

B No4Be:
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rae h mu h H- paccTosiHe OT BAVSIOWErO NacTa 40 ropHONM BbIPaboTKM B KPOBJIE U B MOYBE, M.

5. B HanpaBneHWn MaccuBa yrns nonoxeHue rpaHuubl 3oHbl MNIMT D onpenensetcsd B 3aBUCUMOCTN OT

yKa3aHHbIX BbILLIE BENYMH MO POPMyIaM:
B KpOBJIE:
B MoyBe:

6. B Tabnmue Ne 1 npuno)xeHns npmBedeHbl 3HaYEHNS LUMPUHBI 30HbI OCTAaTOYHOr0 OMOPHOro AaB/IeHNS B

Anana3soHe raybuH 300 - 900 M 1 MowHocTK nnacta 1,0 - 4,5 m.

7. CMeLLeHns nopos B ropHbix BbipaboTkax, NpoBoANMbIX Nocse oTpaboTku cbamxeHHOro nnacta u
pacnofioXeHHbIX B 30He MMM oT KpaeBoW YacTu CMeXHoro naacta U, MM, onpeaensioTcs no opmyne:

U=Uo0Ki,(8)

roe U 0 - cmelleHme Nopoa B ropHbIX BbipaboTKax, He UCMbITbIBAOWMX BANSHWA 30H MMM, MM,
onpenenseTca B COOTBETCTBUM C npusioxxeHuamm Ne 3, 7, 8, 14, 18 kK HCTpyKuMn.

Ki- KoathpnLmMeHT yBenYeHNs CMELLEHNIA NOPOS KPOBAW rOpHbIX BbipaboTok B 3o0Hax MMM nnn nx
CHUXXEHWS B 30HaX pasrpysku. [ns ropHelx BbIpaboToK, pacnofoXXeHHbIX B HagpaboTaHHoM maccuse Ki =

K PH, B nogpabotaHHom Maccuee Ki = K PIT.

Tabnuua Ne 1

LLInprHa 30HbI OCTATOYHOIO OMOPHOrO AaBsieHUs, | oCT , M

H,

Mm,

MK kp R ¢, MIaH,

Mm,

MK kp R ¢, MMa
306090306090
3001,00,83225207001,00,8463429
1,04031241,0574337
1,24838341,2725446
2,00,83729262,00,8533934
1,04636321,0664942
1,25644391,2795951
3,00,84233293,00,8604538
1,05341371,0755648
1,26349441,2906758
4,50,85039354,50,8715345
1,06249441,0896657
1,27559521,21078068
5001,00,83930269001,00,8513832
1,04938331,0644740
1,25945391,2775748
2,00,84635302,00,8594437
1,05743381,0745547
1,26852451,2896656
3,00,85239343,00,8675042
1,06549431,0846253
1,27859511,21017463
4,50,86147404,50,8805950
1,07758511,0997363
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1,29270671,21198875

B ropHbIx BbipaboTKax, pacnonoxeHHbix B 30He MMM [, pacyeT CMeLLeHUA Nopoa NPOBOAUTCS C YYETOM UX
MeCTOMON0XKEHUSA OTHOCUMTE/IbHO NPOEKLMN KPOMKM KPaeBomW YacTu. Ha pucyHKe 2 NpuaoXXeHUs nokasaHa
CXeMa BAUSHWA KpaeBoW YaCTu Ha MacCUB.

8. KoaphnumneHT nsamMeHeHms cMeLLeHnin 0THoCMTebHO U 0 MMeeT MakCcMMasibHOe 3HaYeHre Ha NPoeKLmm
Kpomkin nnacta K KM n KKH B Toykax A n A',

Ha paccTosHun | TIM 1 | HM B cTOpOHY MaccuBa KO3 duumneHT paseH 1,0 (Toykn b n b') Ha paccTtosiHum | T
1| H B cTopoHy BeipaboTaHHoro npoctpaHcTea K PH 1 K PN MeHbLle eAnHULbI.

9. BennuuHbl koapduumenTor K KM n K KH npn pacnonoxxeHun ropHom BelpaboTKy Hag Uan nom KPOMKOW
0TpaboTaHHOro yrofbHOro nnacta onpefensTCa N0 PUCYHKY 3 NPUIOKEHNS. 3Ha4YeHNa KoadhduumneHTa
pa3rpy3ku npu nogpaboTtke K Pl HaxoasTcs no Tabamue Ne 2 npunoxxeHus, npu Hagpabotke K PH - no
Tabnunue Ne 3 NnpnnoxeHus.

Puc. 2. Cxema BnnaHua Ha hopMupoBaHue 30H MMM kpaeson YacTu niacTa:

K - KoadhhULMEHT CMeLLLeHN NOPO4 OT BAMAHMA KpoMKu nnacTa; K KM n K KH - koadduumeHTsl
yBEJIMYEHNS CMELLLEeHUI NOPOS HaA v NoA4 KPOMKOM niacTa (Toukn A, A'), K P, K PH - KoahuuneHTs
pa3rpy3ku B nogpaboTaHHoM u HaapaboTaHHoM maccuge; | [IM , | HM - npoTs>XXeHHOCTb BAUSHUS KPOMKM
nnacta B HanpasneHun Mmaccusa yras; | M, | H - npoTsS»XXeHHOCTb 30H BAIUAHUSA KPOMKK MJjiacTa B
HanpasfieHun BoipaboTaHHOro npocTpaHcTaa; h I, h H - paccTosaHne oT BAKAOLWEro naacTa L0 FOPHON
BbIpabOTKM B KPOB/E U B MOYBeE.

Puc. 3. F'pacmk onpenenexmnsa K KM n K KH npu 3ano)xeHun ropHon BeIpaboTKM Hag uav nog KPOMKOWR
nnacta Ha pacctosaHum h H, nwam h M npu cooTBeTCTBYIOWMNX 3HaYeHnsax h BH nan h bIM

10. 3aKOHOMEpPHOCTb M3MeHEeHMA KO3 drumneHTa cMmeleHnn K i npuHaTa IMHENHON B MPOMEXYTKaX Mexay
ToYKaMu Ha oTpe3kax bA n AB B nogpaboTtaHHOM MaccuBe, Toykamu B'A' n A'B' B HagpaboTaHHOM MaccuBe.
BenunynHa koadurumneHTa K i onpegensetca rpamyeckn no puCyHKY 2 NpuioXKeHus.

AHanuTuyeckun koadpduuneHT Ki onga HagpaboTaHHOro MaccmBa Npu PacnonoXKeHU ropHoM BeIpaboTKy €O
CTOPOHbI BbipaboTaHHOrO NPOCTPaHCTBa (Mpu ), onpefenseTcsa no gopMyne:

Tabnuua Ne 2

3HaueHns KoadduumeHTa pasrpyskn npu nogpaboTtke K Pl
CopeprxaHue necyaHuka B Tonwe,%BennynHa KPM npu h M, M
102030406080100120140160180200

Ho 500,520,530,540,580,600,640,680,730,830,800,881,0

51 -750,580,600,610,620,640,660,690,730,830,860,901,0

76 - 1000,650,660,670,680,700,720,750,780,820,870,921,0

Tabnuua Ne 3

KoathdmumneHT pasrpysku npu HagpaboTke K PH
hH, m5102030405070100
K PH 0,400,500,650,800,900,950,971,00

Mpu pacnoaoXXeHnn ropHom BbipaboTKM CO CTOPOHBLI MaccuBa (npu ):

Ina noppaboTaHHOro MaccmBa npu onpeaeneHnn KosgduumenTa K i B hopmynbl 9 - 10 npunoxeHus
noAcTaBAAlTCSA cooTBeTCcTBEHHO K KM, KPM, 11, | M.

11. MNMpw pacnono)XeHnmn ropHbIX BbIpaboTok noa (Hag) HepaspyLUeHHbIM LeNKOM yrias CMeLLeHnsa nopos B
HuX, U, MM, onpepenaiTca no opmyJe:

U=UOKui, (11)
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roe U 0 - cMelleHne Nopof B ropHbIX BbipaboTKax, HE MCMbITbIBAOLWNX BANAHUSA 30H MM, MM,
onpeLensieTcs B COOTBETCTBMM C NpuaoxkeHnamu Ne 3, No 7, Ne 8, Ne 14, Ne 17 K HCTpYKLMN;
Ky i-KoahhUUNEHT N3MEHEHNS CMELLEHUI B 30HE BANSHUSA HEPA3PYLUAeMOro Liesnka.
LLInpnHa Hepa3pyLlaeMoro Lennka onpenensaeTcs no popmyne:

rae B U - MUHMMAaJIbHasA WMPUHA HepaspyLLaeMoro Lesmka, M;
k Kp - KO3hOULMEHT BAMAHNSA OCHOBHOWN KPOBAN MiacTa, Ha KOTOPOM OCTaBJieH LieNnK, paBHbin 0,8 - ons
nerkoobpyuwatowenca kposnu, 1,0 - ona cpegHeobpyLwatowenca kposam n 1,2 - ong TpyaHoobpyLiatowencs
KpoBAu;

H - rnybuHa 3aneraHuns uenmka oT MOBEPXHOCTK, M;

Ry - NpOYHOCTb yrng Lenmka Ha 04HOOCHOe CxkaTue, MMa;

M B - BbIHUMaeMas MOLLHOCTb, M.

12. MUHUMasIbHas WMPUHA Hepas3pyLLaeMoro Lesinka B L, onpenenseTcs no pUCYHKY 4 NpuioXKeHus.

Puc. 4. HomorpamMma ans onpeaeneHns MUHUManbHON WMPWHLI HEPa3pyLUAeMOoro LieNinka

[ns rpacdunyeckoro onpeaeneHns KosduuneHTa yBeanyeHns CMeLLeHnn Bo Bcen 061acTn BAMAHUSA
LeSInKa Ha PUCYHKE 5 NpuioXeHns B MPON3BOIbLHOM MacliTabe MOCTPOEH BANAIOLNA MAACT C LIEINKOM,
LUMPUHA KOTOPOro YA0BAETBOPSET YC0BUIO B L, B < 2| ocT . Ha paccTtoaHuax h M u h H napannensHo
BAVSAIOLLEMY MAACTY NPOBEAEHbI OCU BbILIE- N HMXXEPACMOIOXKEHHbIX FOPHbIX BbIpaboToK. C NeBON CTOPOHbI
PUCYHKa NeprneHAnKysapHO 0CM FOPHOMN BbIPabOTKM, MOCTPOEHa LKaa 3HavYeHn KoapuLmeHTa
yBenmyeHns cmelleHunn Ki. Yepes KpoMKM Liennka npoBefeHbl BEPTUKabHble MMHAK, OT KOTOPbIX
O0TNOXeHbl paccToaHus | M n | H, Ha UX KOHLaXxX OTJIOXKEHbl KO3(PMULNEHTbI U3MEeHEHUS B HaYaslbHbIX
To4kax 30Hbl K Pl K PH 1 B cTBOpe ¢ kpomkon Lenuka K KM n K KH . Bce nepeyncieHHble Bbille
pPacCcToAHNSA N KO3I(PPULUNEHTLI ONpefenaTca no popMynam n rpacmnkam, NpMeBeneHHbLIM Bhille, npu
aHanM3e BANSHUSA KPaeBOM YacTu naacTa.

Puc. 5. T'pacdukn gna onpeneneHns KodPPuumneHTa N3MeHeHNss CMELLEHUI MOpoA B FOPHbIX BbipaboTKax
Had v nog ueankom

13. KoathpULMEHThI YBENNYEHNS CMELLIEHWIA MOPOA OT LeNIMKa 18 FOPHbIX BeIPaboToK, MonagatoLimx Hall
VAW NMOJ ero KPOMKY, 1 onpenensTcs no opMynam:

14. Koa(huumeHTbl yBEANYEHNS CMELLLEHNI U Ha YY4aCTKax rOpPHbIX BbipaboToK, NonagatoLwWwmnx Hag uan noga
LeHTp uennka (Todkm O n O 1), onpenensioT no popMynam:

15. Mony4eHHble KO3PDULNEHTBI N3MEHEHNS CMELLLEHWNI NOPOL B FOPHbIX BbipaboTKax, pacrnoIoXKEHHbIX B
YyacTax 30H MMM 4, ncnonb3yoTcs 4S8 onpefeneHns OXXnaaeMbix CMeLeHnin Kposan no opmyne 8
nNpunoXXeHus. JanbHenwmn pacyeT napaMeTpoB aHKEPHOW Kpenu BeAeTCa B COOTBETCTBUM C VIHCTpyKLmen.
16. AHKepHas Kpenb B 30Hax MMM [ Ha yaapoonacHbiX NiacTax AoJ/KHa NPUMEHATLCS C 0693aTesIbHbIM
BbINOJIHEHWEM MEPONPUATUIA NO NPUBELEHUIO YFONbHOIMO NaacTa B HeyAapoonacHoe COCTOSHME.

MpunoxeHue Ne 12

K ®efepasibHbIM HOpMaM 1 NpaBuaaM B 061aCTy NPOMbILLIIEHHON 6e30nacHOCTU "VIHCTPYKLMA MO pacyeTy u
NPVUMEHEHWNIO aHKEPHOW KPenu Ha yrofibHbIX WaxTax", yTBepXXAeHHbIM nprka3oM ®efepasbHon ciyx6bbl no
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

PACYET MAPAMETPOB AHKEPHOW KPEMW KOPOTKWX OYUCTHbLIX 3ABOEB
|. OBLLME MONOXKEHUSA

1. K cuctemam pa3paboTku KOPOTKMMU 3aB0SMM OTHOCSATCSA: KaMepHas, KaMepHO-CT0N160Bas 1 KOPOTKUMU
cTonbamu.
2. TexHONornsa BbIEMKK onpeaensaeTcs TUNoM NpUMeHSeMOro BbIEMOYHOIO U TPAHCMOPTHOIO
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obopypoBaHus, cnocobom KpenaeHus u TUMoM NPUMeHAEeMOon Kpenw. MopHble BbIpaboTky NPoBOAATCS
TOJIbKO Mo nnacTy. OOQHOBPEMEHHO MPOBOAUTCS HE MeHee Tpex, NapasieNbHbIX WTPEKOB r1aBHbIX
HanpasseHui. LLinpmHa Kamep M3MeHSeTCa B 3aBUCUMOCTU OT FOPHO-re010rMyecknx ycaosuim ot 5 o 12 m,
ONMMHa NX AOCTUraeT B OTAE/IbHbIX CyYanaX 150 m.

3. Bce MHoroobpasue cnctem pa3paboTKu CBOANTCA K HECKOJIbKUM TUMMYHBIM CXEMaM, KOTopble
npeacTasneHbl Ha PUCYHKaX 1 - 2 npunoxeHus. LUTpekn rnaBHOro HanpassieHNs NPOXOAAT L0 rpaHuL
LUaXTHOro Nons, a oTpaboTka Kamep BeAETCS B HanpaBAeHUM OT FpaHuL, K CTBOJY.

BHavane npoxofaT OT YeTblpex 40 LWeCTN KaMep, KOTOopble NPakTUYeCKn SBASITCS BblEMOYHbIMU
LUTpekamu, 3aTeM obpaTHbIM X040M 0TpabaTbIBalOT Hape3aHHbIE NOOCh], MPU 3TOM NNHKSA 33605
pacnofaraeTcs nepneHAnKynspHO AKX N0 AuaroHanu K ux NpofosibHon ocu. bonbLioe BHUMaHe
yOenseTcs BONpoCy BbleMKW OCTaB/IEHHbIX LIeSMKoB. CxeMa paboT no 4acTUYHOMY M3BIEYEHNIO LIeSINKOB
npvBefeHa Ha pUCyHKe 3 NPUIoXKeHus.

Puc. 1. Cxema oTpaboTKM YronbHOro njaacTa KaMepHO-CT0/160BOM CUCTEMOW C BLIEMKOWN Yra 3aX04KaMu
Puc. 2. CxeMa oTpaboTKM YronbHOro njacta KaMepHon CUCTeMOW C bapbepPHbIMU LIESIMKaMK

Puc. 3. Cxema BefeHuUst paboT Mo YaCTUYHOMY MOraLlleHUIO FOPHbIX BbIpaboToK:

1 - yHuBepcanbHas BpyboBas MallunHa; 2 - byposas MawwuHa aas obypusaHusa 3abos; 3 - B3pbiBHas 0TOOWKaA;
4 - norpy3o4Has MalluHa; 5 - caMoxoAHas BaroHeTKa; 6 - BypoBol CTaHOK A5 aHKePHOM Kpenu; 7 -
nprveMHas 4aCTb MarncTpasbHOro KOHBenepa.

Il. ONPEAENEHNSA LWWNPUHbBI W NAPAMETPOB KPEMJIEHWA KPOBJIN KAMEP

4. Bbibop WHprHbLI KaMmep NPOU3BOANTCS MO TEXHONOMMYECKNM CO0BPaXXEHNAM NCXOAA U3 YCIOBUIA
3thheKTUBHOM paboTbl, 3aTEM ANA NPUHATOrO NPOJIeTa KaMepbl ONpeLensieTcs MOLWHOCTb HeCyLLero CJios
nopof, KOTOPbIN HeOBX0AMMO CKPeNNTb aHKEPHOW KPEerbio, B pe3yJsibTaTe Yero bygeT obecneyeHo
yCTONYMBOE COCTOSIHME KPOBAN Kamepbl. [pn 3ToM riybrHa aHKepoBaHWS KPOBAW A0JKHA BbITh paBHa
MOLLHOCTM 3TOrO0 CJ10§1, @ NNOTHOCTb YCTAHOBKM aHKEpPOB onpefensaTbcs HeobXxoAnMbIM CONPOTUBNEHNEM
Kpenu.

5. ECnun Ha HEKOTOPOM PacCTOSHUM OT KPOBAM KaMepbl Paclo0XKeH C/1oi kKpenkon nopoasl (R ¢ 60 MMMa), To
AJIMHY aHKepoB B Kamepe Heobxoaumo BbibpaTh U3 Tex coobparkeHunin, 4Tobbl CpaBHUTENLHO Cnabble
NopoAHbIe C/I0M NOABELUNBANNCE K 9TOMY KPEMKOMY CJ100. B 3TOM Cnyvae ANMHY aHKepOoB, UX
COMPOTUB/IEHNE, KOJIMYECTBO aHKEPOB B PALY U PACCTOAHNE MeXIYy psAAaMn aHKepPOB ONpenensoTcs B
COOTBETCTBMUM C pa3fesiamu | - Il npunoxeHunsa Ne 1 K UHCTpyKumm.

6. Mpun KamMepHon cncteme paspaboTkm yrnpaBieHUe KpoBen oCyLLEeCTBASETCA C MOMOLLbIO LIe/INKOB, a
NposeThbl KaMmep BbIOMPAOTCA NCXOAA U3 YCTONYMBOCTU NOPOA. LLUnprHa Kamepbl MPUHNMAETCA PaBHOW
yCTONYMBOMY NPOAETY KpoBAK |y , M, KOTOPLIA ONpeaenseTcs no opmyne:

roe |y - yCTOn4uBbIN NPONEeT KPOBAK, M;

h 0 - MOLLHOCTb HUXXHErO CNOS KPOBJIN, M;

- 6e3pa3mepHbIn KO3 GULUNEHT (419 yCnoBmin nonorux naactos Kysbacca pasHein 0,7 - 0,8);

k H1 - KO3(PPMLUMNEHT KOHUEHTPALMW OaBJIEHMNA B MECTE 3aKpeneHns HMxXHero cios kposam (k H1 = 1,5 -
2,0);

- obbem Bec nopog (noapabotaHHom Toawm), MH/m 3 ;

H - rnybuHa pa3paboTku, m;

R € - NpoYHOCTb NOPOSA (HUXHEro C/I0S KPOB/IM) Ha OQHOOCHOE CxxaTue, MIa;

k I - KO3(hPMUNEHT NPUTPY3KM HUXKHETO CJI0S1 KPOBAU;

- 06bEMHBbIN BEC HMXKHEro cnos Kposnu, MH/m 3 .

7. LUnpuHa MexxayKaMepHOro SIEHTOYHOr 0 LiefiMka Npu YyepegoBaHuy KamMmep 1 LenKoB onpenensercs
peLleHneM paBeHCTBa OTHOCUTESIbHO B L :
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raoe A - lprHa Kamepsbl, M, MPUHMMAETCS PaBHOMN UM MeHbLLERN |y ;
B L - LUMPUHA MEXAYKaMepHOro Lienunka, M;

k 3 - Koa(hcpuumeHT 3anaca;

Ry - KybrKoBas MPOYHOCTL Yrisa Ha oxaTtue, MMa;

k ¢ - KO3(pDULMEHT HOPMbI, PaBHBIN:

3[eCb M B - BblH/AMaeMas MOLLHOCTb naacTa, M.
8. MnybunHa paboT npyn HeobXOANUMOCTUN COXPaHEHUS 3€eMHOIN MNOBEPXHOCTN NPUHNUMAETCA PaBHOMN
(haKTNYeCKOMY PacCTOSAHUIO OT KPOB/N MacTa 40 3eMHON NOBEPXHOCTH.

B ocTanbHbIX cnyyasx, H, M, NpMHUMaeTCs paBHOM MOLHOCTY HEMOCPEACTBEHHOW KPOBAX, HO HE MeHee 2A.
9. MOLLHOCTb HecyLwero ¢/10s, m H.C. , M, onpegenseTcs no gopmyne:

roe A - lWMprHa Kamepsbl, M;

- 06bemHbIN Bec nopoad, MH/m 3 ;

- KO3(pHMLIMEHT 3aKpensieHns KpoBau Ha onopax, pasHbin 1,41 - 1,63;

- KO3(hPMUMEHT MPUIrpy3KKM BbilLeNeXallnx nopog, pasHein 2,5 - 3,0;

k 3 - KO3(hULMEHT BIMAHMA ONOPHOro AaBNEeHNA OT paHee 0TpaboTaHHbIX KaMep, paBHbIn 2,5;

k 4 - KO3(hpMUNEHT BANSHNSA TPELWMHOBATOCTMW NMOPOA KPOBM, PaBHbIA B 3aBUCUMOCTMK OT Tuna Kposan 0,6 -
0,9;

k 5 - KO3(hhULMEHT yBENNYEHNA MPOYHOCTY MOPOJ, 3@ CYET aHKepOoBaHuWs, paBHbin 1,3 - 1,4,

10. lnnHa aHKepoB, onpenenseTcs rno opmyre:

la=mHc+I13+18,(5)

roe | 3 - rnybrHa 3anaca AAvHbI aHKepa Bbllle HecyLlero cfios, npuHumaemas 0,5;

| B - A/IMHa BbICTYNAOLWEN YaCTu aHKepa, paBHasa 0,15 - 0,2 m.

11. Mepefn pacyeToM no hopmyne 4 NpunoXxKeHus, HeobxoAMMo NpeacTaBUThL PAaCYETHYIO CXeMy, BelibpaTb
3HaYeHns Ko3PMPULMEHTOB, BXOSALWMNX B 3TY POPMYIy, U ONPEfEeNnTb CPeHEB3BELLEHHOE 3HaYeHmne
NPOYHOCTM NOPOA Ha OLHOOCHOE cxaTume R ¢ no opmyne 3 npunoxeHns Ne 1 K HCTpyKuuu,

12. Heobxoaumoe conpoTrBeHNe aHKepHoM Kpenw, P a.k , KH/M 2, onpegenseTcs, NCXoasa u3
obecneyeHns "NoALINBKA" HECYLLIErO C/10S K BbILLEPACMON0XKEHHBIM YCTONYMBLIM NOPOAAM, BEC KOTOPOro
3aBUCUT OT MOLLHOCTM M NAOTHOCTU NOPOA;

roe k 3 - koacbdhuumeHT 3anaca, k3 =1,2-1,7;
- 06beMHbIN BEC MOPOA KpoBau, KH/M 3 .
13. Tpebyemoe Konm4ecTBO aHKepoB B pagy, N K , onpefenseTcs no popmyne:

rae C K - NMPUHATOE pacCTosiHNE MeXAY PSAaMu aHKEepPOB, M;
N a - Hecywlas CnocobHOCTb 0AHOr0 aHKepa, KH.
Mosy4yeHHoe pacYeTOM KOJIMYECTBO aHKEPOB B pPSAy OKpyraseTcs B 60/bliyo cTopoHy Ao 0,5.

MpunoxxeHme Ne 13

K PenepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPoMbIWAEHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPYMEHEHUNI0 aHKEPHOW Kpenu Ha YrobHbIX WaxTax", yTBEPXXAEHHbIM Nprnka3zoMm PegepanbHon cnyxbbl no
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

PACYHET MAPAMETPOB AHKEPOB B NOPHbIX BbIPABOTKAX, OBOPYJOBAHHbIX NMOABECHbIMIA
MOHOPEJ/IbCOBbIMIA JOPOIrAMU

I. PACYET NMAPAMETPOB AHKEPHOW KPEMW KPOBJIN FOPHbIX BbIPABOTOK C YYETOM MPUTPY3KM OT
NOABECHOW MOHOPEJIbCOBOW LOPOI

1. KpoBJisi rTOpHbIX BbIpaboToK, B KOTOPLIX NpefyCcMaTpUBaeTCs NpMMEHEHNe NoABECHOW MOHOPEIbCOBOM
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aoporu (ganee - NMM[), ncnbiThiBaeT NPU €€ 3KCMAyaTaUnn 4ENCTBME AOMONHNUTENbHbIX Harpy3oK (B TOM
yucne, AMHaAMNYECKKX). 970 06CTOATENLCTBO AO/KHO BbITh YH4TEHO NPY ONpelesieHNN NapamMeTpoB
aHKepHOW Kpenu nyTeM yBeINYeHNs 3Ha4YeHNS pacyeTHON yaeNbHOW Harpy3kn P @ Ha BEANYUHY NPUrpy3Ku
, Co3aBaemon nepeso3mmbiM rno MM rpysom.

3HayYeHne HaxX0AMTCS U3 BblpaXKEeHUS:

roe - MakCUManbHas cTaTmyeckas Harpyska Ha ofHy NoABecky, KH;

C n - paccTosHne Mexay noaseckamu NMMIO, ;

k A 2 - KO3hpULMEHT, YUNTHIBAKOLLNIA BAUAHNE Ha KPOBJIO AMHAMUYECKUX HAarpy30K, BO3HUKAIOLLMX pu
nepeBo3Ke rpy3os.

PacyeT BenmymH n C N NpoBOANTCS B COOTBETCTBUM C pa3fenom |l npnnoxxeHus.

MapaMeTpbl aHKEPHOWN Kpenn KpoBAW FopHON BeipaboTku ¢ MM onpenensaTcs B CneayolleM nopsaake: no
VHCTPYKLMN HaXO4MTCA 3HaYeHNe yAeNbHON Harpy3kn Ha aHkepbl P a , KoTopas yBeanYnBaeTCs Ha
3Ha4YeHue , Nocsie Yero N0 CyMMapHOW pacyeTHoN Harpy3ske P a + BbibnpaeTcs Heobxoanmble TN U
napaMeTpbl aHKEPHON Kpenu KPOoBU.

Il. PACHET MAPAMETPOB AHKEPOB, CNYXXALLUX )19 NOABELUVBAHNSA MOHOPE/IbCOBOW JOPOT

2. AHKepbl AN11 NOABELLMBAHNA MOHOPEIbCOBOM AOPOrM K KPOBJe FOPHOM BbIpaboTKM yCTaHaBAMBAOTCA
LOMOJTHUTESIbHO K OCHOBHOW Kpenu ropHon BeipaboTKu. PacyeT napamMeTpoB aHKepOoB, CAy>Kalux Ans
KpenneHusa MM, NpoBOANTCSA MCXOAS U3 MAaKCUMaJIbHOro Beca NepeBo3vMOoro rpysa, BeJiHuHbl
LONYCTUMOWN Harpy3kn Ha oO4HY NoABECKY MOHOPELCOBOro NyTH 1 HeobxoAnMoro Ko3duumeHTa 3anaca,
YYMThIBAOLLEr0 BO3MOXHbIE AUHAMUYECKMe neperpy3kn CMCTeMbI, onpegensemMble nponssogutenem MM,
3. MakcumasibHas cTaTUyYeckas Harpyska Ha o4Hy nofBecky , KH, onpenenseTtcs no opmyne:

roe - MakCMManbHO-A0MyCTUMBbIA BEC MEPEBO3MMOro rpy3a, NPUXoAALLNACA Ha 0Tpe3ok goporu L T, kH;

L T - y4aCTOK MOHOPENbCOBOW AOPOri, M, B NpefAesiax KOTOPOro NponcxoaunT ee Hanmbosbluee HarpyXxeHue
(pucyHoK 1 npunoxxeHns), onpeaensaeTca NpMxXoaaWwmnMMcs Ha HEFro KOJIMYECTBOM FPY30BbIX TENEXEK ( U
paccynTbIBAETCSA NCXOOA U3 TEXHUYECKUX XapakTepucTuk MM, nonycTnMoro sBeca nepeso3mMMoro rpysa u
rpy30M04beMHOCTY FPYy30BON TENEXKMY;

Q T - cyMMapHbI BEC HaBeCHOro (NogbeMHoro) obopyaoBaHns Ha y4acTke goporu L T, kKH;

k T - KO3(hhMLMEHT, BEIMYNHA KOTOPOr0 3aBMCUT OT KOJIMYECTBA HECYLLMX TeexXek, NonagatLwmx Ha aBa
CMEXXHbIX pefibCa 0THOCMTENIbHO TOYKM MOABECA W OMpefesniaeTcs no opmye:

3[ecb L K - MMH/MaJIbHOE PacCTOfHNE MEeXAY HeCyLLMMU TeNleXXKaMu, M;
C n - paccTosiHne Mmexay noaseckamu MM, m.

Puc. 1. Cxema K pacyeTy Harpysok Ha nogsecku MNM[

4. Nicxoas 13 KOHCTPYKLMM NOABECOK W UX Hecylwen cnocobHocTy N N, paccTosHue mexay nogseckamm C
N BbIBMPAIOT C TAKUM pacyeToM, 4TOObI BbIMOJIHAMIOCH YC0BUE:

roe k 3 - KoaghumumMeHT 3anaca, y4UTbIBAOWMA AUHAMUYECKUE Neperpyskn CUCTEMbI, onpefensembli
npoussoauTeneM MM n NpMHUMaETCsA paBHLIM HE MeHee Tpex.

Mon noaBeckor NOHUMAETCA KOHCTPYKLMSA, COCTOALLANA U3 PaCTAKEK-MOABECOB - CUCTEMbI, COEAUHEHHbIX
Mexay cobon cTepxxHew, Lenei, XoMyToB, 6B0ATOB Ha 0 HY TOYKY KpenaeHus MoHopenbca. Takum obpasom,
OfHa NoJBeCKa MOXXET COCTOATb KakK U3 OAHON, TaK 1 U3 HECKONbKUX pacTsKek. Ecan nocnegHue cxoaaTcs
B O[HOWM TOYKE KPEerJIeHN MOHOpesbCa, TO HecyLwas CnocobHOCTb BCe MNOABECKN MOXET He PaBHATLCS
CYMMe HecyLMX CrnocobHOCTEN ee OTLAENbHbIX PacTsKeK-NMoaBecos. MoaTomy, noa BennymHon N n cnegyet
NMOHUMaTb MUHUMANbHYIO Harpysky, Npu KOTOPOW NPOMCXOAMUT pa3pyLueHne XoTs Obl 0LHOr0 31eMeHTa
NMoABECKM, NPUBOASLLIEE K BbIXOAY €e 13 CTPos.

Ecnn HepaBeHCTBO (4) NPUNOXKEHUS He BbINONHAETCS, HE0OX0AMMO: YMEHbLINTL BEC MEPEBO3NMOro0 rpy3a ,
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nn6o yBENNYNTL HECYLLYH CNocobHOCTL NoABecok N n, nnbo CoKpaTUTb paccTosHue Mexay Humu C n,
60 YBENNYNTb KOJIMYECTBO FPY30BbIX TENEXEK J.

Puc. 2. BapvaHTbl noaselimBarns NMM[: a - Ha OAHOM aHKEPE C XXECTKMM KpersieHneMm; 6 - Ha IByX aHKepax
C XXECTKMM KPEMNeHneM; B - Ha OJIHOM aHKEpPEe U Lenu; I - Ha ABYX aHKepax 1 Lensx

CyMMapHbIli BEC MEPEBO3MMOro rpy3a 1 HaBeCHOro obopynoBaHNs , NPUXOOALWMACA Ha KOJMYECTBO
rPY30BbIX TeNIEXEK , HE A0JKEH MpeBbIWaTh UX HecyLwen cnocobHocTn N T .

5. OnnHa NpaMONMHENHbIX CEKLUA NpuHUMaeTCs He 6onee 3,2 M. PaccTosiHMe MexAay NoJABeCcKamMu He
AO/KHO AonyckaTb npormba MoHopenbCa Mmexay HuMu 6onee 1/200 gnnHbl cekumm cneunpoduns.
HanfgeHHoe paccTosHune mexay noaseckamu C n, paBHOe Lary yCTaHOBKU noABelumBatowmnx aHkepos C an
NpoBepseTCs Ha COOTBETCTBME 3TUM TpeboBaHMAM.

6. Heobxogumas Hecywwaa cnocobHocTb aHkepoB N an , cay)kalwmx gna nogsewimsanma MM,
onpenenseTcs MCXoas U3 HecyLLen cnocobHoCTU oaHoM noaBeckn N N, ee KOHCTPYKUMM (KOMYecTBa
3aKpennsowmx noasecky aHkepoB N an ) u koadduumeHTa 3anaca k 3 :

Mo HangeHHoW BennynHe N an BbIOMPAOTCS COOTBETCTBYOLWNIA €/ ANaMETP aHKEPHbIX CTEPXKHEN.
7. lnnHa aHKepoB NOLABECKM MOHOPENLCOBOW Aoporu | an fomkHa bbiTh 6onbLIe AANHBI aHKEPOB NEPBOro
YPOBHS, YCTAaHOBJIEHHbIX B KPOBJE FOPHOW BbipaboTkn. BennynHa | an , paccinTbiBaeTCs No hopmyne:

lan=1ak + | 3ar, (6)

roe | ak - pacyeTHas AJMHa aHKepPOB NepBOro YPOBHS (C y4eTOM AJIMHbI BbICTYNALEN B FOPHYIO
BbIPabOTKY YaCTW aHKEPHOro CTEPXHS);

| 3ar - BennyunHa 3arnybneHuns noasewnsatowmx MM aHkepoB Hag aHKepaMuy NEPBOro YPOBHS, KOTOpas
nNprvHUMaeTCs paBHoOM He meHee 0,5 M ang Il Tuna kposan no obpylaemMocTu, n He MeHee 1,0 m ans |, i n
IV Tna KpoBJsn Mo obpyLaeMocTn (PUCYHOK 3 NPUIOXKEHNS).

[NvHa 3aKkpennsaLwen BTYKN f0/KHa ObiTb He MeHee 1,1 M.

8. [1na noaBeCcKM MOHOPENLCOBOW AOPOrY MOryT BbiTh MCMONb30BaHbI CNeLnabHble aHKepbl Heobxoaumon
HecyLlen cnocobHOCTK, YKa3aHHOW B MYHKTE 5 NpuaoxXeHuns.

Puc. 3. MNpumep kpennerHns NMA

MpunoxeHune Ne 14

K PenepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPOMbILLAEHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPUMEHEHUNI0 aHKEPHOWN KPenu Ha YrobHbIX WaxTax", yTBEP>XXAEHHbLIM Npuka3zom PefepanbHon cnyxbbl no
3K0JIOrMYECKOMY, TEXHOJIOrMYECKOMY N aTOMHOMY Haa30opy oT 19 Hos6psa 2020 r. Ne 448

PACYET MAPAMETPOB AHKEPHOW KPEM COMPSXXEHNI
|. OBLLUME MONOXKEHNA N NCXOOHLIE PACHETHBIE OAHHBIE

1. Buabl CONPSXKEHUN OANHOYHBIX FOPHLIX BbIPAabOTOK NpeAcTaBsieHbl Ha PUCYHKE 1 NpUAoKeHUS.
Conpsi>XeHns ropHbix BbIpaboToK NoApa3fensoTcs Ha NpsMOoyrosibHble (a, B) U 0CTPoyronbHble (6).

Puc. 1. Buabl CONPSXKEHWIN FOPHbLIX BbIPabOTOK:

a - NpsaMoe nepeceyeHune; 6 - Kocoe nepeceyeHne; B - NPSAMoOE OTBETBJIEHNE; I - OCTPOYrOJIbHOE
nepeceyeHwue; 4 - 0OTBETBJIEHNE MO KPUBOW; €, X - COEAUHEHNS ABYX FOPHbIX BbIPAbOTOK B OOHY; 3 -
LBYCTOPOHHEE OTBETBJIEHNE; U - NepeceyeHne C pa3HOCOM ropHbIX BbIPaboToK; K - CONpsixXeHne Tpex
FOPHbIX BbIPabOTOK (TPeyrofbHbIN y3en); 1, M - MPUMbIKaHNe ropHbIX BbIpaboToK

2. Mpw npoBefeHNN 1 MOAAEPXKAHUN MAPHBLIX FOPHLIX BLIPABOTOK B YCNOBUAX AMHAMUYECKNX MPOABAEHNI
FOPHOro faBfeHus (N1acTbl, ONACHbIE MO FOPHbLIM yYAapaM, BHe3amnHbIM BbibpocaM yras (mopoabl) 1 rasa)
BCe paboTbl N0 Npoxoake cboek Mmexay HUMK C onpeneseHneM 6e30nacHOro pacCTosaHUS 3aceykn COomkm
10 6anxHero 3a605 NPOBOANMOI FOPHON BbIPABOTKM, MPUHATUIO MUHUMASIBHOIO OMEPEXXEHUS OLHOI0
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Npoxof4eckoro 3a60a 0THOCUTENBHO APYrOro 1 pacyeTy LWNPWHBI MOAAT/IMBOrO LeSIka Mexay
BbipaboTKaMu cnefyeT BbINOJAHATL C y4eTOoM TpeboBaHM COOTBETCTBYIOLLMX HOPMATUBHLIX LOKYMEHTOB,
pernamMeHTupyoLwmx besonacHole ycnosmsa paboThbl.

3. CboWKa napHbIX FOPHbIX BbIPabOTOK 1 KPEMneHne nx CoONpsi>KeHnn NpoBOAUTCSA C OTCTaBaHMEM OT
6nvxHero npoxoa4veckoro 3abos Ha paccTosHMe He MeHee |', onpeaensemMsiM No popmyne:

roe, - COOTBETCTBEHHO LUMPUHA KaXK Ao MapHOW FOPHON BbipaboTKM B MPOX0AKeE, M;
- LUMPUHA LIeNnKa MeXxay ropHbIMM BbipaboTKaMn, M, a ONepeXxeHne nepenoBoro Npoxoayeckoro 3abos no
OTHOLLEHNIO K 3ab0t0 Apyromn BbipaboTKM NpUHUMAETCS He MeHee ", onpeaensiemMoro U3 BblpaXkKeHus:

4. CyLeCcTBeHHOE BJIMSHUE Ha YCTOMYMBOCTb COMPSXKEHUA N CONPAratoLLMXCs FOpHbIX BbipaboTok
OKa3blBaeT (hopMa UX CeYeHUns, KOTopas BIbMpaeTcs C y4eTOM UHTEHCUBHOCTY MPOSBAEHWIA FTOPHOr0
LaBneHns, MaTepuana u Tuna kpenu. Mpu aHKepHoON Kpenu opMa CONPSXKEHWIN NPUHUMaEeTCs
NPSMOYroJIbHOW UK TpaneLneBnaHom C NI0CKON KPOBMEN, coBnagatoLen C MoBEPXHOCTAMN
HannacToBaHWA NOPOJ, a B NJaCTOBbIX BbIEMOYHLIX FOPHbLIX BbipaboTkax - C KpoBjen niacTa. B
HeyCTOMYMBbIX MOPOAAX U Ha COMPSXXeHNAX € 60bLUMM MPONETOM NPUHUMaeTCA cBoAYaTas popMa
ceveHus.

5. PacyeTHas rnybuHa pacrnosioXXeHns CONpsXKeHNa 0T 3eMHOW NOBEPXHOCTU MPUHUMAETCA, Kak U Aaa
NPOTSAXKEHHbIX FOPHbIX BEIPAbOTOK, N0 NYHKTY 4 npunoxxeHus Ne 1 K MIHCTpyKLMK.

6. PacyeTHas LWUMpPUHA COMPSXKEHUA MPUHNMAETCA N0 NYHKTY 3 NpunoxkeHns Ne 1 K MIHCTpyKLMK B
3aBUCUMOCTU OT BMLA COMPSAXKEHUS.

PacyeTHas WMpMHa CONPSXXEHWIN, MepeceKaloLwnXCcs N 0OTBETBASAIOLLMXCA FOPHBIX BbIPaboToOK, pucyHok 1 (a,
6, 3, K) NpunoXeHUs, onpeaenseTcs no gopmye:

roe B1uB 2 - dakTuyeckas WuprHa nepecekaLwmnxcs ropHbix BelpaboTok B MPOXoaKe, M.

PacyeTHas WMpWHa CONPSAXXEHWI C COeAUHEHNEM, OTBETBNEHNEM W NPUMbIKAHWEM OA4HON FOPHON
BbIPabOTKM K Apyrow, pucyHok 1 (B, r, &4, €, X, 1, 1, M) 1 PUCYHOK 2 (a, 6, B) NpnioXXeHuns, onpeaensaTcs
no opmyne:

roe B 1 - hakTmyeckas WMpUHa r1aBHON FOpHOW BbIpaboTKM B MPOXOAKeE, M;
B 2 - hakTnyeckas WnprHa, NPUMbIKAIOLLEN, OTBETBAAIOLLENCS, COEAUHSIOLLENCS FOPHON BbIPAabOTKK, M.

Puc. 2. Buaibl COnpsiXKeHuii Npu NpoBeLeHnn CrnapeHHbIX BbIpaboTok:
a, B - MPSIMOYr0JibHbIE; 6 - OCTPOYr0JibHbIE

PacyeTHas WMpPUMHa CONPSXKEHNIA NOATOTOBUTENbHOW FOPHOI BbIPabOTKM C O4UCTHBLIM 3a60eM, pUCYHOK 3
NPUI0XKEHUS, MPUHUMAETCS PaBHOW LUMPUHE NOArOTOBUTENLHON FOPHOW BbIPaboTKM B MPOXOIKE.
PacyeTHas BbICOTa COMPAraloLLINXCS FOPHbIX BbIPabOTOK 1 COMPSXXEHNN NPUHMMAETCS PaBHOMN MX
MaKCMMaJibHOW (DaKTUYECKOWN BbICOTE B MPOXOAKeE.

7. PacyeTHble COMPOTMBAEHUA NOPOL OAHOOCHOMY CXXaTUio B Maccuee R ¢ cnefyeT onpelensaTh OTAeNbHO
NS KpoBau, 6OKOB 1 MOYBbI:

B KPOBJIE - /151 BCEX CJIOEB MOPOA Ha BbICOTY, paBHYt0 1,5 pacHeTHOW WNPUHbLI COMPSXKEHNS;

B 60Kax - Ha (haKTUYECKYH BbICOTY COMPSXKEHUS C Y4ETOM BCEX C/I0EB MOPOL U Yris;

B NMOYBE - Ha rNybuHy, paBHYIO paCHeTHON LUNPUHE COMPSXKEHUS.

Ons paga cMeXHbIX CJI0eB C M3MeH4YMBOCTbIO R ¢ 10 30% npuHUMaeTcs a5 BCero ConpsiKeHuns
yCpeaHEeHHOe 3HaYeHMe PacvYeTHOro CONPOTUBAEHNS MOPOL CXKAaTuUIO, onpeaenseMoe no popmyne:

Bxoasawwme B chopMyny napaMeTpbl paclum@poBaHbl B hopmMysie 3 npusioxkeHus Ne 1 K UHCTpyKLKK.

8. Bbibop Tvna Kpenw u onpegeneHue ee napamMeTpoB A5 CONMPSXKEHUA FOPHbIX BbIpaboTOK MPOU3BOAMTCS
Ha OCHOBe pacyeTa CMeLLEeHUN Nopoa N 0XXUAAeMbIX HAarpy30K Ha Kperb C y4eTOM pa3Mepos U (hopMbl
nonepeYyHoro ce4eHns, XxapakTepUCTUK NPOYHOCTU, CIONCTOCTHU, TPELLUHOBATOCTU, TEKTOHNYECKON
HapyLUeHHOCTM 1 YCTONYMBOCTM MOPOA B KpPoBie, Bokax 1 noyse, a TakKe C y4eTOM MHTEHCUMBHOCTM
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FOPHOro faBJEHMS Ha Pa3INYHbIX CTaAUAX NOAAEPKAHNS COMPSXKEHNA, 00yCIOBNEHHOW FNyOUHON OT
MOBEPXHOCTU N CTEMEHbIO BANSAHNA Ha COMPSXKEHUSA APYTrUX ropHbIX BbIPabOTOK 1 04UCTHbLIX paboT.

B VIHCTPYKLMM pacCMaTPMBAOTCA METOAMKM pacyeTa CMELLLEHWU MOPOJ KPOB/K, KOra MPMMeHSeTCA
aHKepHas Kperb. 3aaHKePOBaHHbIE MNOPOAbl YNPOYHSAIOTCS, B pe3ynbTaTe Yero CMeLLeHNs KPOBK
CHMXXalOTCA NPMMEPHO BABOE MO CPaBHEHWIO C MepPEMELLLEHNEM MOPOA Ha KOHTYPE KPOBJIM B FOPHbIX
BblpaboTKax, 3aKpennsieMblX paMHON NOAATANBON KPEMb!IO.

Puc. 3. ConpsixxeHunsa o4ncTHOro 3abos ¢ NOAroTOBUTENLHON FOPHOW BbipaboTKOMN:

a - C noratwaemon; 6 - c ropHow BbIpaboOTKOW, COXPaHAEMON 3a NePBLIM OYUCTHBLIM 3aboeMm; B, I - C MOBTOPHO
MCMNOJIb3yeMOM; i, € - C MPOBOAUMON BNPUCEYKY K BbipaboTaHHOMY MPOCTPaHCTBY (MpK CNOLWHOM NpuceYyKe
UAW NPY OCTaBAEHUN NONOCHI YIAS LUMPUHON 2 - 4 M); XK, 3 - C FTOPHON BbIpabOTKOW, OXPaHAEMON LEeNKOM
LUMpPUHOW MeHbLe 0,1H, Ho He MeHee 15 M; 1, K, J1 - C FOPHOI BbIpaboTKOMN, oXxpaHaeMon Luennkom (2,5 - 3,0)
T (Npv NoraLleHnn 0AHON N3 NapHbIX FOPHbIX BbIPAOOTOK 3a 04YMCTHBLIM 3a60eM NAN NpK ee BPEMEHHOM
COXpaHeHWN 4111 uenen TPaHCNOPTUPOBaHMNA Yris); M, H - C FOPHOW BeipaboTKom, ohopMasemMon 3a
OYMCTHBbIM 3aboeM.

0cobeHHOCTbIO METOAMKN pacyeTa CMELLEHNIN NOPOA Ha KOHTYPE COMNPSKEHUI, NpUBEAEHHON B pa3aene,
ABNAETCA TO, YTO PaCCMaTPMBAIOTCA CMELLEHNS eLle He3aaHKEePOBaHHbIX NOPOA, KOHTYpa FOpPHON
BbIPabOTKM, 1 MO3TOMY VX BESIMYMHA B LUPPOBOM BbiparKeHUn 60bLUIe, YEM MPU YCTAaHOBAEHHLIX aHKepax.
B hopmynax Tabamubl Ne 1 npnnoxxeHms cMeLLeHns nopoLe TUNOBbLIX YCI0BUAX B 30HE BAUSHUSA O4UCTHbIX
paboT (,,, ) NPMBOAATCS, Kak CyMMapHOE CMELLLEHNE NOYBbI 1 KPOBAN (KOHBepreHuus). OgHako B
pe3synbTaTe nepecyeTa NoCpPenCcTBOM KoahdumLumeHTa K k opmynbl Tabauusl Ne 1 npunoXKeHus BbipakatoT
CMeLleHNs TOJSIbKO KPOBJIX B HE3aaHKEPOBaHHOM COCTOAHUMN.

CMellleHns KpoBaK, onpeaensemole no popmynam Tabanupsl Ne 1, nocpeactsom koaduumeHta 0,5 hopmyn
27 - 28 NpWI0OXKEeHNS NepeBoasATCS B YPOBEHb PacyYeTOB CMELLEHNI 3aaHKEPOBaHHbIX MOPOA KPOBJIM MO
npunoxxeHuo Ne 17 K MIHCTPYKLMK, U NapaMeTpbl KPenu paccymMTbIBalOTCA €AMH000pa3HbIM crnocobom no
Bcen NHCTpyKLMK.

9. ConpsKeHns 04NCTHBIX 3a60€eB CO WTpeKaMm MOryT BbITb 3aKpeneHbl aHkepaMm 6e3 NpMMeHeHNs
nepeaBuXHON MEXaHU3NPOBAHHOWN KPenu CONPsXXeHU Npu NCnosib30BaHUN ABYXYPOBHEBOW CXEMbI
KperJieHus.

Il. PACYET CMELLIEHWI MOPOA, HA COMPSXKEHWAX FOPHbBIX BbIPABOTOK 1 OLLEHKA MHTEHCUBHOCTHN
MPOSAIBNEHWIA FOPHOI O [ABJIEHNA

10. BeanymHa cmewweHns nopod U 0 Ha CONPSXKEHNAX FOPMU3OHTaNbHbIX Y HAKJIOHHbIX FOPHbIX BbIPaboToK,
HaxoAALWMXCA BHE 30Hbl BIMAHWSA 04NCTHBIX paboT, onpenenseTcs no popmyne:

roe U T - cMelleHne nopoa, MM, NPUHATOE 3@ TUMNOBOE 1 ONpeaensieMoe No PUCYHKY 4 NpunoXxeHns B
3aBMCUMOCTY OT PaCYETHOro COMPOTMBIEHUS NOPOJ KPOBJIM, MOYBbI 1M 6OKOB R € 1 raybuHebl
PacnoJIOXKeHNS CONMPSXKEHNS OT MOBEPXHOCTU H;

- KO3(pOULNEHT BANSHUSA Yria NafeHns BMeLLatoLWmxX Nopoa U HanpasieHna NpoxXo4KN ropHON BbIpaboTKu
OTHOCWTE/IbHO MOCTUPaHMA NOpoa, onpefensemsii no Tabauue Ne 2 NpunoXKeHns;

- KO3(POMLMEHT HanpaBieHUs CMeLLEHN NOPOA: NPU onpefeneHnn CMELLEHUA CO CTOPOHbI MOYBbI KN
KpOBAK (B BEPTMKaIbHOM HanpaBfieHun) = 1; npu onpeneneHnm 60KoBbIX CMeLLLeHniA nopoa (B
rOPWM30HTANIbHOM HanpaBfieHnn) onpefensatoT no Tabavue Ne 2 NpunoXeHns, rae npy Nogaep XxaHum
COMPSXKEHUIN 04NCTHOrO 3a604 CO CnapeHHOWN ropHOW BbipabOTKOM, OXPaHAEMON LLeSIMKOM YIS 1
noralaemMon C ero n3BneyeHMeM N BEHTUNALNOHHOW FOPHOW BbIpaboTKOMN, OXPaHAEMON LLeIMKOM LUMPUHON
15 - 0,1H, M, noaBepratoLLencs BAMAHWIO MePBOW NlaBbl U COXPaHAEMOW 3a BTOPbIM OYUCTHLIM 3aboeM,
pacyeT CMeLLUeHWN NMopoa KPOBM MPOU3BOAMUTCA TaK Xe, Kak A1F CXeMbl, NPeACcTaBNeHHON Ha PUCYHKe 3
NPUNOXKEHUS.

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru CTp. 46 n3 67



Tabnunua Ne 1

®opMybl ANs pacyeTa CMELLEeHNA KPOBAN Ha CONPSXKEHNAX

Bung conpsi>xeHnsa 1 pacyeTHasa hopMysa CMELLeHUA Nopoa ANs ero y4actka 10 M Bnepean 04nUCTHOro
32008, pUCYHOK 3 NpUNoXXeHnsak MHT Ha y4aCTKax COMpPs>XeHNs B 3aBUCMMOCTU OT Tuna Kpoaullo3nums Ha
PUCYHKE 3 NPUI0XKEHUS

B cTBOpe C 04MCTHBLIM 3a60eM10 M C3aAm 04MCTHOrO 3ab04

[, VI

12345678

1. C BEHTUNSILMOHHOW NN KOHBEEPHOW BbipabOTKOM, NorallaemMol 3a NepBbiM 04UCTHLIM 3a60eM npu
oTpaboTke nepBoro cTos6a B BbIEMOYHOM yHacTKe
Ukp=Uo+Ulkkpkskk1l,31,21,4---a

2. To xe, coxpaHaeMo 3a NepBbIM O4MUCTHbLIM 3aboeM nNpu oTpaboTke NepBoro cTos6a B BbIEMOYHOM
YyYaCTKe 1 C KOHBENEPHOW ropHom BbipaboTKon npu oTpaboTke nocneayowmx ctonbos
Ukp=Uo+12U1kkpkskk1,31,21,41,81,62,06

3. To e, NCrnosib3yemMow NOBTOPHO 1 NMorallaeMoin 3a BTOPbIM O4UCTHbLIM 3aboem
Ukp=Uo+(2U1kk+ mkoxpktl)kkpks1,51,31,6--8

4. To Xe, UCNO0JIb3yeMON MOBTOPHO 1 COXPaHAEMOW 3a BTOPbIM O4MCTHLIM 3aboeM as1a uenen npsMoTo4HOro
npoBeTPMBaHMNS
Ukp=Uo+12(2U1kk + mkoxpktl)kkpks1,31,31,61,81,62,0r

5. To e, NpoBOAMMON BNPUCEYKY K BbipaboTaHHOMY MPOCTPaHCTBY BCMJIOLIHYIO
Ukp=Ulo+U1llkkpkskk1,21,31,5-q

6. To »xe, NpOBOAMMON BNPUCEYKY K BbIpaboTaHHOMY MPOCTPAHCTBY C OCTaBAEHMEM MOAOCH! YIS LWNPUHON
2-4m
Ukp=Ulo+07U11kkpkskkl,11,21,4e

7. C KOHBeNepHoW ropHoi BbipaboTKON, OXpaHAEMOW LiennkaMu yras WwupuHon ot 15 m o 0,1H mn
noraliaemMon 3a 04UCTHbIM 3aboem
Ukp=Uo+Uulkkpkskk1,41,31,6---x

8. To e, BpeMeHHO COXpaHsAeMOn 3a 04YUCTHLIM 3ab0eM Ans Lenen TpaHCNopTUPOBaHUS Yris
Ukp=Uo+12Uulkkpkskk1,41,31,62,01,82,2x

9. C BEHTWIALNOHHON rOpHON BbIPabOTKON, OXpaHAEMOW LLEANKOM LWMPUHON 15 M - 0,1H M 1 noratuaemon
3a BTOPbIM 04UCTHbLIM 3abo0eM
1,31,21,4---3

10. To e, NoAaT/MBLIMU LIEAVKaMK LMpKHON 2,5 - 3,0 m 1 noratlaemMoi 3a BTOPbIM 04YUCTHLIM 3a60em
Ukp+Uo+ (2U1kk +0,05mktl )kkpks1,21,31,6---n

11. C KoHBeiepHOW BbIpabOTKOW, OXpaHAEMOW NOAAT/IMBLIMU LieKaMu WnpuHon 2,5 - 3,0 m u
norawiaemMon 3a 04YNCTHbIM 3ab0eM
Ukp=Uo+11U1lkkpkskk1,3121,4---K

12. To xe, WwupuHom 2,5 - 3,0 m 1 BpEMEHHO COXpPaHAEMON 3a 04UCTHLIM 3ab0eM ANd Lenei
TPaHCNoOPTUPOBAHWA YT ns
Ukp=Uo+13U1kkpkskk1,31,21,41,61,41,8n

13. C BEHTUAALMOHHOW M KOHBENEPHOW BbipaboTkaMu, 0hOPMAEHHLIMK 3a 04MCTHBLIM 3aboem npu
oTpaboTke nepeoro cTos16a B BbIEMOYHOM Y4acCTKe.
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Ukp =mkoxpks1,21,01,31,61,41,8m

14. C BEHTUNSLMOHHOW FOPHOI BbIpaboTKOM, 0hOPMIIEHHON 3@ O4MCTHLIM 3a60eM, MCNOSb3yeMON MOBTOPHO
1 noralaemMon 3a 04MCTHLIM 3a60eM BTOPOW NaBbl.
Ukp=(mkoxp+U1lkkpkk)ks1,31,214---H

Tabnuua Ne 2

3Ha4veHns Ko3pPULNEHTOB 1
HanpaBneHue npoxoaku BbipaboTknKoahhuLumneHTbl Npy yraax nafeHnsa nopog , rpa.
0o 2021 - 30

Mo npocTtupanHuniol,00,350,950,55
BkpecTt npocTtupanna0,70,550.600,80
Mog yrnom Kk npoctupaHnio0,850,450,800,65

- KO3 (ULUNEHT BANSHNSA Pa3MepPOB COMPSXKEHNS, KOTOPLIN ONpeaensoT AN KPOBJM U NOYBbI N0 hopMye
7, ons 6OKOB - 7 NPUIOXKEHUS:

Ko3hpuumeHT BAMAHNA BPEMEHN Ha CMeLLeHna nopofd K t ans ropHeix BbIpaboToK, CPOK Cy»K6bl KOTOPbIX
MeHee 15 neT, onpeaensieTcs no rpaduky, pUCyHoK 5 npunoxxeHus npu cpoke cnyx6el 6onee 15 net n H/R
< 60 kKoadhduumeHT kt = 1.

KoathdmumneHT BpeaHOro BO3AENCTBNS FOPHbIX BbIPaboToK k B XapakTepu3yeT CTeNeHb YBENYEHNS
CMELLEHNIN NOPOoA Ha y4YaCTKaxX COMPSKEHMIN NO CPaBHEHWUIO C 0ANHOYHON BbipaboTkon, rae kB = 1:

kB=kBlkB2,(9)

roe k B1 - KO3hpuUMEHT B3aMMOBANSHNA COMPAratoLLNXCS FOPHbIX BbIpaboToK, onpeaensemsii no Tabamue
Ne 3 npunoxeHwus;

k B2 - KO3(h(PMLMEHT BANAHNA APYTUX CMEXHbBIX FOPHbIX BbIPAabOTOK, PaCnosIoXXEHHbIX OTHOCUTENBHO
YHaCTKOB COMPSKEHUA Ha PacCTOAHUAX MeHee JoNyCTuMbIX | 4, onpefaensembix no gopmyne 11
NPUI0XKEHUNS:

30ech | A - paccTosiHMe MeXAay COnps>KeHNEM U COCeHEN ropHON BbIpaboTKOM Npn OTCYTCTBUN ee
BJIMSAHNS, PaBHOE:

lp=(B+BBn)kL, (11)

3[€ecb B BN - WWMpKHaA coceaHEN ropHOM BbIpaboTKK, M;

k L - KO3hhMLMEHT B3aMMOBAUSAHNS COCEHNX FOPHbIX BbipaboToK, onpeaensemsiin no Tabanue Ne 4
npunoXeHus, rae B Yncamtene k L ans BoipaboTok C yrioM nageHus nopon oo 35°, B 3HaMeHaTese - npu
CBbiwe 35°.

| ¢ - hakTnyeckoe paccTosHNE MEXAY COMPSXKEHNEM U APYrMMM ropHbiMK BbipaboTkamum, M. Mpn |l g < | ¢
cnegyet npuHuMmaTth k B2 = 1.

11. NMpu NOAroTOBKE BbIEMOYHbIX CTOJIB0B NapHbIMK FOPHLIMK BbipaboTKaMu Ko3hduumeHT k B ans
COMPSXKEHUI ropHbIX BbIpaboTok ¢ nx cbonkamm, Npu LENNKE MeXy ropHbiMU BbipaboTkaMm meHee 15 M,
onpepenseTcs no gopmye:

roe | U - wupnHa uenuka, m.
Tabnunua Ne 3
3HayvyeHns Ko puumeHTa k B1

Bug conpsxkeHus
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3HayeHue k B1

MNpumevaHmne

MNpsiMoe nepeceyeHune

1,6PncyHOK la NpuaoxeHus

Kocoe nepeceyeHue

1,6PucyHok 16 npnnoxeHus

Mpsimoe oTBETBNEHME

1,4PncyHok 1B NpunoXxeHus

OcTpoyronbHoe oTBeTB/IEHNE

1,4PucyHok 1r, 14 npusioxeHus

CoenunHeHne ABYX rOpHbIX BbIpaboToK B O4HY
1,4PucyHok le, 1K npuioxxeHns
[IByCTOpPOHHEE OTBETBJIEHNE

1,6PucyHOK 13 npusioXxeHus

To e, C pa3HOCOM ropHbIX BbIpaboToK
1,6PucyHOK 1M npunoxxeHus

CoefiHEHMe Tpex ropHbIX BbIPabOTOK (TpeyronbHbIN y3en)
1,6PncyHok 1k npunoxxeHus

MpuMblKaHWe ropHbiX BbIpaboToK

1,2PncyHok 11, 1M npunoxeHuns

Puc. 4. I'papmkn gna onpeneneHns TMNoBoro cMewweHns nopog U T
a - and obuiero onpenenenus; 6 - ona HebonbWKxX raybuH

Puc. 5. M'pachuk ona onpepenexHna koapduumnenta k t, npu t ot 1 roga go 15 net
Tabnnua Ne 4

3HaveHns KoapduumeHTa k L

InybuHa pacnonoxeHnsa ropHo BelpaboTku, MKoathdumumeHT k L npu pacyeTHOM conpoTusneHumn R c.cp,
MMa

0o 3001 30 go 6001 60 Ao 9060nee 9040 3007 30 po 6001 60 no 9060s1ee 90

rOpHble BbIPabOTKM MO MPOCTUPAHMIOrOPHbIE BbIPaBOTKM BKPECT MPOCTMPaHNA

ho 3003,5/2,01,8/1,61,5/1,31,2/1,01,81,51,21,0

301 - 6004,0/2,52,0/1,81,7/1,51,4/1,22,21,81,51,2

601 - 9004,5/3,02,5/2,22,0/1,71,6/1,42,62,11,71,4

901 - 12005,0/3,53,5/3,02,5/2,01,8/1,63,02,52,01,5

bonee 12005,5/4,04,0/3,53,0/2,32,0/1,83,42,92,41,7

12. BenmymHa CMeLLeHns Nopoa Ha CONPSHXKEHNAX NOATOTOBUTENbHBLIX FTOPHLIX BbIPABOTOK C O4NCTHLIM
3ab0eM, pUCYHOK 3 MpUIoXKeHna onpefenseTcs:

ANa y4acTKa conpsxeHns 10 M Bnepean o4McTHOro 3abos B 30He ONMOPHOro AaBfeHus no popmynam 7 - 12
NPUAOXKEHUS NpUBeLEHHbIM B Tabnuue Ne 1 npunoxxeHus.

IS8 yHaCTKa COMPSXKEHNSA B CTBOPE C 04YMUCTHBLIM 3a60eM 1 y4acTKa 10 M mo3aam 04MCTHOro 3abos
CMeLLeHUs, paccymTaHHble No hopMynam 7 - 12 NpuioXKeHus, yBean4mBaloTCa Ha COOTBETCTBYOLWUN
KO3(DOULMEHT K UHT , 3aBUCALLMIA OT TUNa KPOBAU. ITOT KOIPPULUNEHT YBEANYEHNS CMELLLEHUI NOPOA Ha
y4aCTKax conpsa>xeHna oT UHTEHCUBHOI O BO3,EI,eI7ICTBVIH OYUCTHBIX pa60T npuneeneH B Ta6n|/|u,e Ne 1
NPUII0XKEHUS.

B dhopmynax, cogepxatumxcs B Tabnavue Ne 1 npunoxxeHus:

U Kp - CMeLLeHUs Nopof Ha COMPSXKEHUN CO CTOPOHbLI KPOBJIU, MM;

U 0 - CMeLLleHnsa Nopoa KPOBJIM COMPSXKEHUS B MEPMOA ero Cny>Xbbl BHE 30HbI BANAHUSA 04UCTHbLIX paboT,
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MM, orpegensemble No hopmysie 6 NpPUIoKeHUs;

U 1 - cMeLleHns Nopoa B 30HE BPEMEHHOMO OMOPHOr0 AaBeHMs 04MCTHOrO 3abos, MM, onpeaenseMbie no
PUCYHKY 6 NPUNOXEHWNS;

k Kp - KO3(h(hMLMEHT, Y4UTbIBaIOLW M 06pYLLIAEMOCTb OCHOBHOW KPOBAW, NPUHMMaeMbI paBHbiM 1,0 ans I, I
n IV Tunos kposau n 1,2 ans Il Tna Kposau;

K s - KO3PDULMEHT, YYNTLIBAIOLLMI BIMSHME MIOWAAN CEYEHNS COMPSXKEHNS B CBETY 10 OCaAKMN,
onpegensemsln No Tabnuue Ne 5 npunoxeHns (NaoWanb CEYEHNS CONPSXKEHNS onpefenseTcs no ero
pPaCcYeTHON LUNPUHE);

Tabnunua Ne 5

3Ha4vyeHns KoappuumeHTa k s
S,mM21012141618202224
ks1,01,11,21,251,351,451,61,8

kK K - KO3(hMUMEHT, XapaKTepm3yoLnii 00 CMELLEHIA MOPOL KPOBAW B 0OLLMX CMELLEeHUSAX Nopos Ha
COMPSHXKEHUN, ONpefensieMbli M0 PUCYHKY 7 NPUI0XKEHNS;

U 1 0 - cMeLeHns Nopoa KPoB/W B MPUCEYHON rOPHON BbipaboTKe BHE BANSHUS NOAFOTABAMBAEMON NaBbl,
MM, OMpeaensioTcs no gopmyne:

Ulo=Ulnp+2V1o)klkskk,(13)

3pecb U 1 np - cMelLeHnst Nopo Npwv NpoBeAeH ropHOI BbIpaboTKM BNpUCEYKY K BbipaboTaHHOMY
NPOCTPAHCTBY, MM, PUCYHOK 8 MPUIOXKEHUS;

U 1 o - cMeleHunsi Nopoj KPOBJIM B MPUCEYHOI rOPHOW BbipaboTKe BHE BAUSHWS MOArOTaBIMBAEMON NlaBbl,
MM, OMpeaensioTcs no gopmyne:

Ulo=Ulnp+2V1o)klkskk,(14)

3peck U 1 np - cMeleHns nopos npv NpoBeAeHn ropHoi BeipaboTKy BNPUCEYKY K BbipaboTaHHOMY
NPOCTPAHCTBY, MM, PUCYHOK 8 NMPUIOXEHNS;

V10 - cpepHas CKOpOCTb CMEeLLeHN Nopoa, MM/MecC., B Te4eHne ABYX MecsLEeB NoCe Npoxoakmn 3abos
NPUCEYHON ropHON BbIPaboTKM, PUCYHOK 9 NPUNOXKEHNS;

k 1-Koa(hhULMEHT, YHNTLIBAOLLNA BANSHNE MECTa PACMOSIOKEHNSA MPUCEYHON FOPHON BbIpaboTKK
OTHOCUTEJIbHO FPaHuLbl BbIpaboTaHHOro NPOCTPAHCTBA, NPUHUMAEMBIA NPU onpeaeneHnn CMeLLeHunin
KpoBaun 1,0 ons nonHom npucedkn n 0,7 Npyn 0CTaBAEHUN NOJIOCHI YIS LWUMPUHON 2 - 4 M;
U1l1-cmelweHns nopod, MM, B MPUCEYHON FOPHON BbIpaboTKe B 30HE BANSHNS BPEMEHHOIO OMOPHOI0
AaBneHns cobCTBEHHOW NlaBbl, PUCYHOK 10 NpunoXKeHus;

M B - BIHUMaeMas MOLLLHOCTb niacTa, M;

k oxp - KO3hPMLMNEHT, Yy4UTbIBAKOLWMIA BANAHNE NOOAT/IMBLIX UCKYCCTBEHHBIX OrpaKAeHW, MPUHUMAEMBbIN
0,2 - pnda opraHHon kpenu; 0,15 - ons xene3o06eToHHbIX TyM6; 0,1 - A4NA ANTLIX NOA0C K3
bbicTpOoTBEPAEIOLLMX MaTepuanos; 0,2 - 115 NOPOAHbLIX NOSOC NPU NHeBMO3aknaake; 0,3 - aAns
6yTOKOCTPOB, KOCTPOB M3 Wnas; 0,4 - 4N NOPOAHbIX MOJIOC, BbIKNAAbIBAEMbIX BPYYHYIO 1 KOCTPOB 13
Kpyrnoro neca; 0,1 - 4na o6pyLwmnBLINXCSA MOPOA C MOMOLLbIO OPraHHON Kpenu;

k t1 - KO3thMUNEHT BAUSHNA BPEMEHMW NOAAEPXKAHNSA TOPHON BbIPAabOTKM Mexay 0TpaboTKon NepBoro u
BTOPOro 04MCTHOro 3aboeB, NpuHMMaemblin no Tabnauue Ne 6 NpuaoKeHMs.

Puc. 6. Mpadhukn cmeweHuin nopoa U 1 B 30He BPEMEHHOI0 OMOPHOr0 AaB/ieHMUS 0YUCTHOrO 3ab0s: a -
obwwnin; 6 - gns HebonbWNX Fy6UH

Puc. 7. T'pachmku onpefeneHuns KoagpuumneHTa k K

Tabnuua Ne 6
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3HayvyeHnsa ko3 puumenTa k tl
Bpems nogpep>kaHus BoipaboTKM Mexay nepsow 1 BTopon nasamu, net0,51,01,52,03,04,0
k t1 0,60,750,91,01,101,15

Uy 1-cMelleHuns nopoa, MM, B rOpHOW BbipaboTke 3a Nepnon BANSHUS BPEMEHHOIO OMOPHOro AaBJiIeHNA
nepBoW NlaBbl, onpefensemsle No pUcyHKy 11 npunoxXeHns C y4eTOM LWNPUHBI Lennka | u, ;

- CMeLleHna Nopoa, MM, no3aamn 3abos nepson nasbl, onpeaensemble No pUCyHKY 12 npunoxxeHus;

Vi 1-CcKOpOCTb CMELLEHN MOPOA, B 30HE OCTAaTOYHOr0 OMOPHOro AaBIEHNSA B FOPHLIX BbipaboTKax C
OXPaHoW YroJibHbIMY LieSIKaMu, MM/MeC, PUCYHOK 13 npunoxeHus;

t - BpeMs nopaep>kxaHUs ropHom BbipaboTKM B 30HE OCTAaTOYHOrO OMOPHOr0 AABAEHNS NMEPBON UM BTOPON
naBebl, Mec. lMpn BO3LENCTBMM ONOPHOro AaBneHnsa bonee ogHoro roga npuHumatoT t = 12k ty , roe k ty, -
KO3(DDULMEHT BANSHNS BPEMEHW, MPUHMMaeEMbIN 1Mo Tabnuue Ne 7 npunoxxeHuns.

Puc. 8. I'pathmkn cMeLLeHn Nopoa B MPUCEYHBIX FOPHbIX BbIPabOTKax BHe 30HbI BAMAHNS COOCTBEHHOIO
04MCTHOro 3abos: a - 0bwuin; 6 - ong HebonbLumx raybuH

Puc. 9. M'padhunkn CKOPOCTM CMELLEHUI NOPOA B MPUCEYHbIX FOPHbIX BblPaboTKax BHE 30HbI BAUSHUSA
COB6CTBEHHOr0 04MCTHOrO 3a604: a - 06wmn; 6 - ona HebonbLMX rNyO6UH

Puc. 10. Mpachmky CMeLLeHWIA NOPOL B NMPUCEYHbIX TOPHbIXBbIPAbOTKax B 30He BIMAHMNSA COBCTBEHHOIO
o4McTHoOro 3abos: a - 06wwwniz; 6 - ona HebonbLINX rNyBUH

Tabnuua Ne 7

3HavyeHus KoahgpuumeHTa Kk tuy

KonnyecTBo, net3HaveHune k tuy npn R ¢, MMa
406080

21,051,01,0

31,101,051,0

41,151,071,0

51,201,101,0

13. Ha oCHOBaHUN pacyYeTHON BENNYMHBI CMELLEHWI MOPOL Ha KOHTYpPe NonepeyHoro Ce4eHns ConpsxxeHuni
1 y4aCTKOB COMPSAratoLLMXCs ropHbIX BbIpaboToK 3a BeCb CPOoK Cyx6bl U Kp , He06XxoAnMO NpoOn3BOANTb
OLLeHKY WHTEHCUBHOCTY MPOABAEHWNIA FOPHOIr0 AaBfieHns No NyHKTY 7 npunoxernns Ne 3 K HCTpyKuuu n
Tabnmue Ne 8 mpunoxxeHus.

Puc. 11. Homorpamma gns onpegeneHns CMeLweHun .
Puc. 12. Homorpamma gnsa onpeneneHns CMeLeHun .
Tabnunua Ne 8

KaTeropmm MHTEHCMBHOCTW MPOSIBAIEHWIA TOPHOI0 AaBjeHns

Ycnosusi noanepaHus ConpsiXXeHWn ropHbIX BbIPaboTOK N0 MHTEHCMBHOCTY NPOSIBAEHNS FTOPHOI0O
fasnenus (I - 1l - kKaTeropum MHTEHCUBHOCTU)CMELLEHUS NOPOL, MM

|. Hebonboe naBneHnelo 50

II. CpegHen nHteHcnsHocTuCebiwe 50, go 200

lll. NHTeHcuBHOe gaBneHmeCssbiwe 200

Puc. 13. HoMorpamma gnsa onpefesieHns CKOpoCTU CMeLLLeHNs Mopoy, .
lIl. PACYET NAPAMETPOB AHKEPHOW KPEMW COMPSAXEHWN

14. PacyeT napaMeTpoB aHKEPHOW KPenu 1 AOMNOJHUTENbHbLIX CPEACTB €€ YCUNIEHWUS Ast CONPSKEHWUN
NPOU3BOANTCS B 3aBUCMMOCTU OT MHTEHCMBHOCTMW FOPHOI0 faBfeHUs, crnocoba M napaMeTpoB OXpaHbl
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FOPHbIX BbIPabOTOK OT BAUSHMS O4YUCTHBIX PAboT, MPOYHOCTM, TPELLMHOBATOCTY U YCTOWYMBOCTU NOPOA B
KpoBJe.

15. B Ka4yecTBe KpUTEPUs MHTEHCMBHOCTY FOPHOrO AABJEHUS AN pacyeTa Kpenu NpUHUMaloTCS
pacyeTHble CMEeLLEHUs KPOBMIM C aHKepHoI Kpenblo U a , onpenensiemMble A5 CONPSXKEHUs BHE BIUAHNS
OYMCTHbIX PAaboT M B 30HE UX BANSIHNSA COOTBETCTBEHHO MO (OpPMynaMm:

Ua=0,5kaUo;(15)
Ua=0,5kaUxkp, (16)

roe k a - KoaUMeHT, yYUTbIBAIOWMI CTENeHb CBA3bIBAHWA Y YNPOYHEHWSA NOPOL NPU Pa3inyHbIX
KOHCTPYKLMAX 1 crnocobax 3akpenneHuns, MpuHMMaeMblii paBHbiM 1,0 415 3aMKOBbIX KIMHOPACMAOPHbIX U
CTanenosMMepHbIX aHKepPOB Npu AnvHe 3akpenneHus o 0,5 m; k a = 0,85 npu anvHe 3akpenneHus
amnynamu 1,0 m; 0,75 - Nnpu 3aKpenneHnn aHKepa no BCen ANHE CKBaXKMHbI (Lnypa);

U 0 - CMeLLeHNs NOPoa Ha COMPSHXKEHNAX BHE 30HbI BAUSHUSA O4UCTHbLIX paboT, onpeaenseMble no opmyne
6 NpuoXeHus;

U Kp - CMeLLEeHNs Nopoa Ha COMPSKEHMAX B 30HE BANSAHUSA O4UCTHbIX paboT, onpegenseMblie no gopmysiam
7 - 12 npunoxeHwus.

Mpun pacyeTHbIX CMeLLeHnax cabiwe 300 MM, pacyeT napaMeTpoB aHKePHOW Kpenu NPoBOANTCA U3
TpeboBaHMa obecneyeHns MakCMMalbHbIX CMeLLLeHNIA KpoBan He Bonee 300 MM.

16. B ycnoBmax He60bLLIOro ropHOr0 AaBEHUS NPY PACHETHBLIX CMELLIEHUSAX KPoBAu 40 50 MM
COMpOTMBAEHNE aHKEPHON Kpenun P a n annMHa aHKepoB | @ MpUHUMalOTCS B 3aBMCMMOCTM OT TUMa KPOBJIM
no Tabnauue Ne 9 npunoxeHns.

17. B yC/n0BUSIX FOPHOro AaBneHns cpefHen MHTEHCUBHOCTU U MHTEHCMBHOMO NPU pacyYeTHbLIX CMEeLLEeHNAX
Kposaun 0o 300 MM conpoTMBAEHWE aHKepHOW Kpenu P a u gnuHa | a onpegenaioTcs:

npw | TMne KpoBaX Mo HOMOrpamme, NPUBeLEHHON Ha pucyHke 1 npunoxernns Ne 1 kK UHCTpyKuuuy;

npw Il Tune Kposan P a NnpMHMMaTh B COOTBETCTBUM C HOMOIrPaMMOr puCyHKa 1 npunoxxeHus Ne 1 K
WHCTpYKLMK, @ AAnHY aHKepoB No Tabnuue Ne 9 npunoxeHus;

npu Il v IV TMNax KpoBaM COMPOTUBIIEHNE KPenu N OJINHY aHKepPOoB csieayeT npuHumMaTb Ha 10% n 20%
COOTBETCTBEHHO, 60JbLLIE NO CPABHEHMIO C PACHETHBLIMM, MO PUCYHKY 1 npuaoxxeHns Ne 1 kK UHCTpyKLunw;
npw Il Tne KpoBAW npueefieHHble B Tabavue Ne 9 npunoXxxeHus napamMeTpbl AAUHbLI aHKepoB | a,
COOTBETCTBYIOT MOLLHOCTIN HENOCPeaCcTBEHHON KpoBau h H.k go 0,3B 1 3akpenneHnto aHKepoB B
YyCTONYMBBIX MPOYHbIX MOPOAAX MOLLHOCTLIO 6onee 0,5 M. Mpu WwWnpuHe BoipaboTkn 0T 8,5 0 12 M
NPUMEHSATb ABYXYPOBHEBYK CXEMY KPenu C AJIMHOM aHKEPOB NepPBOro ypoBHS He MeHee 2,0 M npn [ n ll
TUNax KpoBau 1 He MeHee 2,4 M ripu Il n IV Tunax KpoBJw.

Tabnuua Ne 9

MapaMeTpbl aHKEPHOWN Kpenu

PacyeTHas WwWMpuHa conpskeHnin B npoxoake B, MConpoTuBieHNE aHKepHOW Kpenu P a npu Tunax KPoBau,
KH/M 2 nnHa aHKepoB | Mpy TNax KPOBAN 1 MOLLHOCTU HEMOCPeACTBEHHON KPOBAM h HK , M
[ v 1w IVININE v IV

h HK < 0,2Bh Hk > 0,2B

4,045502,01,51,72,3

4,550552,21,61,82,4

5,055602,31,72,02,6

5,560652,41,82,12,8

6,065712,51,92,22,9

6,570772,62,02,33,0

7,075832,72,22,43,2

8,080902,82,42,63,4
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8,585973,02,62,83,6

18. 1na obecnevyeHns paboyero COCTOSAHNSA CONPSXXEHNI BbIEMOYHbIX FOPHbIX BbIPAabOTOK C OYNCTHBIM
3aboeM 1 conpsiyKeHMn NOAroTaBANBAIOLWMX FOPHLIX BEIPABOTOK B 30HE BANSHMSA OYUCTHbLIX paboT npu
pacyeTHbIX cMelweHmnax U kp > 300 M aHKepHYI0 Kpenb cnefyeT yCuanBaTh PaMHON KPenbto, NoAaT/nBbIMK
CTONKaMM MU JOMNOJIHUTENbHLIMW aHKepaMu. [pn 3TOM NapamMeTpbl OCHOBHOWN aHKEPHON Kpernu
NPUHUMAIOT N0 PUCYHKY 1 npunoxxeHna Ne 1 kK MHcTpykumm ans U kp = 300 MM, a Kpenb yCUneHms
pPacCYNTLIBAETCA MO hOpPMynaMm:

ANa nogatamebix ctoek n pam:P K.y = 1,5(Pmax-Pa); (17)

ANS 0ONOJIHUTENbHbLIX aHKepoB:P K.p = Pmax -Pa; (18)

la.y =l max, (19)

roe P K.y - cCOnNpoTuBAEHWE Kpenu ycuieHus, KH/m 2 ;

[a.y. - AAvHa OOMOSHUTENBHOMO aHKepa YCUNeHUs, M;

P max n | max - napamMeTpbl CONPOTUBAEHUN aHKEPHON Kpenu 1 ASnHbI aHKepoB, Tpebyemble No pacHeTHbIM
cMelLeHnaM Kposau U Kp B MPOLO/IKEHNE BCEro Cpoka Cnyxbbl, onpefensTcsa no pucyHKy 1
NPUII0XKEHUS;

P a - conpoTmBNeHne yCTaHOBIEHHON NpW NPOXOAKe aHKepHoW Kpenu, KH/M 2 .

JononHUTeNbHbIE CPEACTBa KPEMJIEHNS U B TOM YUCSie CTONKK YCUEHWUS MOXHO 3aMEeHUTb aHKEPHON
Kpenbto, yCTaHaBAMBaEMOWN B ABa YPOBHS, KaK 3TO MNOKa3aHO 411 Pa3/IM4HbIX BAPUAHTOB OXPaHbl FOPHbIX
BbipaboToK B npunoxxeHnn Ne 1 K MIHCTpyKumm.

19. B Ka4ecTBe KpUTEPUS UHTEHCMBHOCTU FOPHOIr0 faBAeHWs N9 pacyeTa Kpenu B Bokax ConpskeHuni
cneflyeT MPUHMMATL MO aHaNorMm ¢ npunoxxeHnem Ne 2 K MIHCTPYKLIMK CTeneHb OTHOCUMTE/IbHON
Hanps»XeHHOCTW MOopPoA 1 niacTa , onpefenisemMylo no opmye:

roe - cpefHuini 06bEMHBIN BEC NOPOA, NMPUHUMaeMsbli paBHeiM 0,026 MH/m 3 ;

H - rnybnHa pacnonoXxeHmsa CONps>XeHnn oT MOBEPXHOCTM, M;

R .6 - pacyeTHOe conpoTMBIIEHME COEB, NMJacTa 1 nopon B 6okax Ha cxaTue, MMa;

k 1 - KO3(hhULMEHT KOHLEHTPaLUKN HanpsxeHnn B GoKax npu Npoxonke v Nogaep XXaHuy ConpsxxeHun,
NPUHNMAEMBIN:

ANS COMPSXKEHWIN C MepeceKaLwnMmncsa ropHbiMun BbipaboTkamu - 1,6, pucyHok 1 (a, 6, 3) npunoxxeHus;
LNS CONPSXKEHUIA C MPUMbIKAIOWUMK FOPHbIMU BbipaboTkamu - 1,4, pucyHok 1 (B, T, 4, €, X, U, K, 1, M)
NPUIOXKEHUS;

L7151 COMPSXKEHN BbIEMOYHbIX FOPHbIX BbIPABOTOK C 04MCTHBLIM 3ab0eM, puCyHOK 3 npuaoxeHus - 2,3 npu lll
Tune kposawu, 3,0 npu I n 1V, 4,5 npu Il Tne Kposaw;

k 2 - KO3(hDULMEHT yBENNYEHNA HanpsXKeHNa B Bokax CONPsSXXeHUn 0T APpYrux ropHbiX BbIpaboTok,
KoTopbin npu | 15 paBeH 1, a npu | < 15, onpegenseTcsa no opmyne:

30eCh | - pacCTosAHME [0 BMSAIOLWEN FOPHON BbIPabOTKMY;

k 0 - KO3thULMEHT yBEANYEHNA HanpsXXeHn B BoKax CONPSXXeHW NpU pacrnosoXXeHNN NX B 30HE BNAHNS
OMOPHOro AaBfIEHNS OT OYNCTHbIX paboT, koTopbiri npu | 1 0,1H paBeH 1, a Npw WKUpKHe Lenuka | 1 MeHee
0,1H, onpegensieTtcs no opmyne:

3aecb k 0.max npuHumaeTca pasHeiM 2 npu |, [l v IV Tunax kposan u pasHeiM 3 npu Il Tune kposan. Ons
COMPSXKEHUI BbIEMOYHbIX FTOPHbIX BbIPAbOTOK C OYUCTHLIM 3a60eM, PUCYHOK 3 MPUSIOXKEHUS;

K03 puumneHTbl k 2 1 k 0 B popmyne 20 NpunoxKeHUs NPUHUMaETCa paBHbIMA 1.

B ycnoBusix, rae Hanps»xeHHoCTb B BOKax MeHbLle pacyeTHOr0 COMPOTUBIEHNS CXATUIO BCEX, B TOM Yucse
1 Hanbonee cnabbix CNoeB NOPoA 1 yras B bokax:

KpenseHne BOKOB aHKEPHOI Kpenbio He NpeayCcMaTprUBaeTCs, 3a CKJIOYEHNEM OCTPbIX YI10B
COMPSXKEHUIN, 0COBEHHO B KanuTaJsibHbIX FTOPHbIX BbIPaboTKax C ANNTENbHLIM CPOKOM CNy»xbbl (bonee 5
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JIeT), rae cnenyeT yCTaHaBAMBaTb aHKepbl gamHon 1 - 1,2 m ¢ conpoTusnaeHmem 10 - 15 kH/m 2 .

Ecnn Hanps>KeHHOCTb B B0Kax NpeBbIllaeT pacyeTHOE COMPOTUBIEHUE CKATUIO TONLKO Cabbix nopos u
yrna obuien MOLWHOCTbIO 40 1,5 M, HO MeHbLUe CONPOTUBAEHNS CXATUIO APYrMX NOpoS,
npegycMmaTpuBaeTCs yCTaHOBKa B 3TMX nopoAax (nnacTe) aHKEpPHOWN Kpenu, C CONPOTUBSIEHNEM aHKEPHOM
kKpenu P a.6 n onvHy aHkepoB | a.6 Ha conps>XeHnax NPUHUMAETCS COOTBETCTBEHHO paBHbIMUK 20 KH/M 2 1
1,5 M. Ha oCcTpbIx yrnax Conps»KeHuin KanuTaibHbIX FOPHbIX BbIPabOTOK C ANNTENbHBIM CPOKOM CJTYKObl
COMPOTUB/IEHME KPENnu 1 OJNHY aHKEPOB cefyeT yBenndnTb B 1,5 pasa, a paccTosHue MexAay pagamu
aHKepos nNpuHMMaTb 1,0 - 1,2 ™.

20. Kpenb € pacCHMTaHHbIMU NapamMmeTpaMu yCTaHaBMBAETCS Ha CaMOM COMPSXXeHWW, a TakXe Ha
y4acTKax no obe CTOPOHbI OT CONPAraloLLNXCA FOPHbLIX BbIPAOOTOK B 3@BUCMMOCTY OT Pac4eTHOM LUMPUHBI.
Ecnn WwunprHa conpsxkeHuns < 8 M, TO K 30He COMPSXKEHUSA OTHOCATCA TakXe HYacTu NPUMbIKAIOLLNX 1
nepecekaLWwmxcs BoipaboToK Ha NPOTsXXeHUN paBHOM 0,5 NX WNPUHLI. ECn WwWnprnHa conpsxeHuns 8 m, To
K 30HE COMPSHKEHNS OTHOCATCA TaKXe YaCTy NPUMbIKAIOLLMX 1 NEPECEKAIOLLMXCA BbIPabOTOK Ha
NPOTSXKEHNN PAaBHOM MX WUIMPUHE. PacyeTHas BbICOTa rOPHbIX BbIPaboTOK 1 CONpPSXXeHU NPUHUMaETCS
paBHOM MX MaKCUManbHON HaKTMHECKOW BbICOTE B MPOXOAKE.

MpunoxxeHme Ne 15

K PepepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPOMbIWAEHHON 6e3onacHOCTY "IHCTPYKUMUS MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEP>XXAEHHbIM nNprka3oM PenepasibHon cyx0bl Mo
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

BbIEOP KOHCTPYKLN AHKEPHOW KPEMW

1. BbI6bop KOHCTPYKLIMM aHKEPHOW Kpenu, COCTOALLEN N3 aHKEPOB, OMOPHbIX 3JIEMEHTOB U 3aTSXKKU
onpenenseTcs:

Ha3HaYyeHunewM;

CPOKOM CJ1yX0bbl;

hopMOI 1 pa3MepoM ropHbIX BbIpaboTok;

WHTEHCMBHOCTbI FOPHOI0 AaBNEHMS;

CTEneHblo YCTONYMBOCTM NOPOA B KPOBJE 1 BOKax ropHbIX BbIPaboTOK 1 COMpsSXXeHUI.

2. [nnHa 3aKpenieHns aHKepoB B CKBaXkMHe (LUNype) B 3aBUCUMOCTY OT AnaMeTpa cTepxHsa d ¢,
AvameTpa amnynbl d a , AMamMeTpa CKBaXKMHbl d CK U CYMMapHOW OJAUHbI yCTaHaBAMBaEMbIX amny | amn
onpenenseTcs No PUCYHKY 1 NpuaoXXeHuns.

AHKepbl C 3aKpENnIeHNeM CTEPXKHEN MUHEPAbHOM KOMMO3ULMEN NPUMEHSIOTCS B CEAYOWMX CayYasx:
B rOpHbIX BbipaboTKax co cpokoM cnyxbbl 6onee 10 neT;

B FOPHbIX BbipaboTKax, NPOMNAEHHbIX MO MjacTaM BeCbMa CKJOHHbIX K CAaMOBO3r0paHuio;

B rOpPHbIX BbipaboTkax ¢ 06BOAHEHHbLIMI NOPOAAMMU.

3. Mpwn 3aKpenneHnn CTEPXKHEN aHKEPOB B CKBaXXMHax (Wwnypax) amnynamu ¢ bbiIcTpoTBEPAEIOLL MU
CMOJlaMK, BpeMs OTBEPXXAEHNA NepBoi (r1ybokon) aMny bl 4OKHO BbiTb MUHMMAJbHBIM, @ OCTaNIbHbIX
amMnyn C 3aMeJIeHHbIM CPOKOM OTBEP)KAEHWS - B COOTBETCTBMMW C AENCTBYIOLNMU NHCTPYKLMUAMMN MO NX
NPUMEHEHNIO.

4. Bce NpuHSATbIE NS NMPUMEHEHUSA KOHCTPYKLMN aHKEPHON KPENnu A0/KHbI UMeTb COOTBETCTBYOLMNE
cepTUUKaTbl C YKa3aHNEM B TEXHUYECKNX XapaKTePUCTUKAX 3HAYEHUN MUHNMAIbHON MPOYHOCTU Ha
pa3pbIB N0 pe3bbe, raike, COEANHEHNIO CTEPXKHEN N APYTUM 0CNabNeHHbIM CEYEHNAM.

Puc. 1. HomorpamMma ans onpeaeneHns LANHbI 3aKPenaeHns CTePXXHS aHKepa B CKBaXKMHe (Lunype)

5. Mpy NpoeKTMPOBaHNN aHKEPHOWN Kpenn pacyeTHasa HecyLlwasa cnocobHOCTb NpUHMMaeTCs No
MWHMUMaJIbHON MPOYHOCTY CTEPXKHEN Ha Pa3pbiB UM MUHUMAbHOM MPOYHOCTN UX 3aKPENeHNs B
CKBaXXUHe (Lunype) Ha AJnHe MeHblle 1 M C yYeTOM YMEeHbLUEHNS HecyLlen cnocobHocTn Ha 20% npwu
paboTe aHKepoB B 00bI4HbIX U Ha 40% B HEGNAronpUSTHLIX YCA0BUSIX. MpK MCNONb30BaHUN aHKEPHOW
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KPenu B ropHbIX BbIpaboTKax 1 COMPSXXEHUAX CPOKOM Cy>K6bl 40 40 NeT C CyXxnMmM NopoaaMmn B KpoBJe U
npw BAa>XHOCTW Bo3Ayxa MeHblle 85% N a aHKepoB MPMHMMAETCS B COOTBETCTBMM C Tabanuen Ne 1
NPUIOXKEHUS.

[ns ropHbIX BbIPabOTOK M COMPSXKEHUA CO CPOKOM CNy>KObl CBbilwe 40 neT 1 B 06BoAHEHHbIX nopoaax N a
cnenyeT npuHMMaTh Ha 20% MeHblUe yKa3aHHbIX B Tabanue Ne 1 npunoxxeHus.

PacyeTHy!0 HeCyLLyto CNOCOOHOCTb aHKEPOB M3 CMeLMalibHbIX CTEPXKHEN (M3 BBICOKOMPOYHOW CTaan Co
cneumnanbHom pe3bbolt, N3 HECKONbKNX CBUTLIX MPYTKOB, N3 apMaTyPHbIX KaHATOB, U3 CTeK/I0NaacTmKa)
cnefyeT MPUHUMATbL B COOTBETCTBMM C TEXHNYECKON AOKYMEHTALMEN, C YHETOM YMEHbLUEHNS PacHeTHON
HecyLen cnocobHOCTM B pa3/INyHbIX YCNOBUSAX paboTbl aHKEPOB.

MPUHATYI0 NPY NPOEKTMPOBAHNM PACYETHYIO HECYLLYO CMOCOBHOCTL aHKEPOB C AJIMHHOWN 3aKpenieHns
CTEPXXHA MeHblle 1 M He0BX0AMMO KOPPEKTMPOBATL B COOTBETCTBMM C (DaKTUYECKON, OnNpenensiemMon
3KCMepMMEHTaIbHO B LLUAXTHbIX YCI0BUSIX.

Tabnuua Ne 1

Hecylaa cnocobHOCTb aHKePHON Kpenu
XapakTepuctnkaPacyeTHas Hecywas cnocobHocTb aHkepa N a , KH npu annHe 3akpenneHus, m
0,51,0n0 BCcen OJINHE CKBAXXWHbI

AHKepbl U3 CTEP)XHEN BMHTOBOIO npoduasa us ctaam A400C, A500C
N. 16100100120
Ne 20125125160
Ne 25185185240

AHKepbl U3 CTEpPXXHEN Nepunoandeckoro npoduaa us ctaam A400C, A500C ¢ MeETPMYECKON UK
TpaneumesugHom pe3b6o1n120120140

AHKepbl U3 CTEepXXHeW AnameTpom 20 MM C MeTpUYecKon pesbbon
n3 ctann C1.57090100

13 ctanm C1.3607075

AHKepbI 13 CTEPXHER LnaMeTpoM 24 MM C MeTpUYeCcKon pesbboi
13 ctaam C1.5100120130

n3 ctaam C1.385100105

6. Pa3znunyHble KOHCTPYKLMN KANMHOPACMOPHbIX METAIIMYECKMX aHKEPOB Liesiecoobpa3Ho MpUMeHATh B
KpOBJie rOpHbIX BbIPabOTOK B YCNOBUAX HEGONLLLOIO U CpeiHeN MHTEHCUBHOCTW FOPHOMO AaBAEHUS U
3aJleraHny B MecTe 3aKpenieHuns KJANHOPacnopHOro 3amMKa HeTPELLMHOBATLIX MOPOA NPOYHOCTLIO Ha
cokaTue csbiwe 30 MMa.

PacyeTHas Hecywas cnocobHOCTb KAMHOPACMOPHbLIX @aHKEPOB MPUHUMAETCA MO MUHUMaJIbHOW NMPOYHOCTU
3aKpenaeHuns nx 3aMKoB. MNpefBapuTenbHO Npy NPOEKTUPoBaHMM Ne @ KIMHOPACMOPHbLIX aHKEPOB
npuHnMaeTcsa pasHom 50 kH.

7. B 60Kax ropHbIX BbIPaboTOK M COMPSXKEHUA AONYCKAETCA NPUMEHEHMNE PAa3SINYHbIX KOHCTPYKLMIA
CTanenosIMMepHbIX, CTaNeMUHepasbHbIX, KIMHOPACNOPHbLIX METaNINYeCKUX, CTEKI0NIACTUKOBBIX, @ B
YCJIOBUSAX OTHOCUTENIbHOW HaNPSXXEHHOCTU MJ1acTa MeHbLUe 2 - KIMHOPACMNOPHbIX AepeBAHHbBIX aHKEPOB, C
pacyeTHON Hecylwen cnocobHOCTLI0, Npy AnameTpe cTepxHsA 40 MM, paBHon 20 KH.

8. B KayecTBe AeMnNuUpPYyOLLMX NOAATIMBbIX 3/IEMEHTOB aHKEPOB NPUMEHAIOTCA: NOAATAUBLIE ONOPHbIE
NAACTUHBI, OTPE3KN METANIMYECKMX TPYOOK C BHYTPEHHMM AMaMeTPOoM 26 - 28 MM U TOJILLMHON CTeHOK 3,0
- 3,5 MM, O0Tpe3Ku 13 yroska, Wweennepa, cneunpouns, Lepesa u agpyrue, HaLeBaeMble Ha aHKepbl MeXxay
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BEPXHAKOM W HaTSAXKHON rankom, CMATUE KOTOPbIX MPOUCXOAUT NpU Harpyskax Ha aHkepbl 4o 0,8N a .

9. B Ka4yeCTBe OMOPHLIX I/IEMEHTOB aHKEPOB B KPOBJIE MPUMEHSAIOTCSA BEPXHAKN AAVHOW, PaBHON LLUMPUHE
FOPHbIX BbIPAabOTOK 1 CONPSXKEHWIN UAN COCTABHbIE BEPXHAKM, COEANHAIOLME BCE aHKEPbl B pAdax B
eMHYI0 COBMECTHO paboTatoLyto cuctemy. Takke NPUMEHNMbI OMOPHbIE MANTLI (C pa3MepaMn He MeHee
250 x 250 MM ¥ TONLLMHOW HE MeHee 6 MM) C NOJIHOW NEPETSXKKOWN KPOBAN METalIMYEeCKON pelleT4aTomn
3aTSXKKOW, BbIMOJIHEHHON U3 NPOBOJIOKW AMaMeTPOM He MeHee 5 MM 1 pa3MepoM sveiku He Bonee 100 x
100 MM.

Ycunune npopbiBa OTBEPCTUSA ONMOPHOI0 3/IEMEHTa A0J)KHO COOTBETCTBOBATh HecyLwen cnocobHOCTK aHKepa.
YcTaHaBnMBaeMble rmbkme roypupoBaHHbIe NOAXBaThI (LUTPUMCHI) JOJKHBLI MPUMEHATLCS BMECTe C
wanbamm pazmepom He MmeHee 180 x 180 MM 1 TOILLUHON HE MeHee 5 MM nan He MeHee 100 x 100 MM 1
TOJILLNHON HE MeHee 8 MM.

10. B 60Kax ropHbix BbIpabOTOK 1 CONPSAXXEHWI pa3peLlaeTcs NPUMEHSATb ONOPHbIE MNAUTLI, MOAXBATHI,
CBSA3bIBAIOLLME aHKEPbI B pSAaXx B eAUHYI0 CUCTEMY, METa/IMYECKME NOMOCHI MK FMBKMe ropupoBaHHbIe
NoAxXBaThl (WTPMNChI). Mpu 3TOM B NAIACTOBbLIX MOATOTOBUTE/bHBIX FOPHbLIX BbIpaboTKax B KayecTBe
OMOPHbIX MOAXBATOB TaKXe AOMYCKAETCA NPUMEHATb CTEKIOMAACTNKOBLIE MNOJIOCH AN AEPEBSAHHbIE
pacnuabl CO CTOPOHbI 0TpabaTbiBaeMON NaBbl.

11. KpuTepusMm Ka4eCTBEHHON YCTAHOBKM aHKEPOB ABASAIOTCS:

BbICTyrMatoLwlas B BbIpaboTKy YaCTb aHKepa He A0/KHa NpeBbiWaTh 150 MMm;

rafika Ha aHKepe [o/mKHa ObITh 3aTAHYTa C MOMEHTOM: A5 KPOBAW - He MeHee 200 H-M, ans 6oka - He
MeHee 100 H-wm;

AVamMeTp CKBaXKMHbI (LUNypa) NpeBbiaeT AnaMeTp CTePXHS aHkepa B npefenax 5 - 10 mm;

LSINHA CKBaXKMH NPUHMMAETCA C YH4ETOM TOJILUMHBI 3aTSXKKKN, BEPXHAKA Y 391EMEHTOB NOAaTANBOCTH Ha 50 -
150 MM MeHbLUe OJAUHbI CTEPXXHEN;

CKBaXMHbl AOJKHbI BbITb MPAMONMHENHBI C BbICTYNaMu 40 0,5 MM 1 o4neHbl OT WThiba.

MpoBepKa ycuana 3aTSKKN raek BbIMOJHAETCA Npy MOMOLLM AMHAMOMETPMYECKOro KJYa.

12. B KpoBfie ropHbIX BIPAbOTOK 1 MX COMPSAXEHNN HEOBX0AMMO YCTaHaBANBATL META/INYECKNE 3aTAXKKM
N3 PeLIeToK Nan CeTKKU, Mnbo N3 CTEKNOMNACTUKOBLIX TKaHen (pelweTKun), a B yC10BMAX obpyLuatowencs B
nNpoxoa4eckom 3aboe HeyCTOMYNBON KPOBAN KOMOMHMPOBaHHbIE MOAXBAT-3aTAXKKM.

Ons KpenneHns 6OKOB ropHbIX BbIPaboTOK A0MyCKaeTCs NPUMEHATb YaCTUYHYIO 3aTSXKKY JINLb B YCOBUSX
pa3pyLueHns Hanbonee cnabbix CI0OEB MOPOA. B yCnoBusx paspyLleHns nopos Ha BCHO BbICOTY FOPHbIX
BbIPabOTOK 1 CONPSXXeHMN HeOBX0AMMO NPOBOANTL 3aTAXKKY HOKOB, B KanuTaslbHbIX FOPHbLIX BbipaboTkax 1
NX COMPSHIKEHNAX METASIMYECKUMN peLIeTKaMN 1 CETKaMU, a B BbIEMOYHbIX FOPHbIX BbipaboTKax nepeBoM
NN CeTKaMM 1N TKaHAMM.

MpunoxeHune Ne 16

K PenepasibHbIM HOpMaM 1 NpaBuaam B 061acTi NPOMbILLAEHHON 6e3onacHOCTY "IHCTPYKLUUS MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEnu Ha yrofibHbIX WaxTax", yTBEPXXAEHHbIM nNprka3oM PenepanibHoN cnyxbbl no
3KOJIOrMYECKOMY, TEXHONOMMYECKOMY U @aTOMHOMY Hag3opy oT 19 Hoabps 2020 r. Ne 448

NMPOEKTWUPOBAHWE OOKYMEHTALUI KPENJIEHNSA N NOOLAEPYKAHUS MOLAMOTOBUTE/IbHbIX BIPABOTOK
AHKEPHOW KPEMbHO

1. No BbIGPaHHbLIM KOHCTPYKLMAM aHKEPOB - pac4eTHON HecyLien cnocobHocTn Ne @ , CONPOTMBAEHMIO
aHKepHoW Kpenu B KposJie P ak 1 B 6okax P a.6 , @ Takxe NPUHATOMY KONYECTBY aHKEPOB B PSiAaX KPOBAU
Ne K 1 6okax Ne 6 , paccunTbiBaeTcs TpebyeMoe paccTosHne Mexay psaamun, yCTaHaBIMBAEMbIX MpK
NpPoXofike ropHow BbipaboTku aHKepoB B kposjie C K 1 B 6okax C 6 no hopmynam:

Ck=(NekNea.k)/(PakB); (1)

C6b=(NebNea.6)/(Pa.bh). (2)
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Mpwn pa3pyLUeHnn TONbKO OTAENbHbIX CNlabbix mopog (NnacTa) B 60kax, BMECTO BbICOTbI FOPHOW BbIPaboTKHM
h nonyckaeTca noacTaBnAThL B hOPMYy 2 NPUIOXKEHNS 3HAYEHME pa3pyLUEHHON YacTu nopod B 6okax no
BbICOTE rOPHON BbIPaboTKK, M.

Mpy NPOEKTNPOBAHUN aHKEPHOWN Kpenu KOIMYeCTBO aHKEPOB MEPBOro YPOBHS B pPsAaXx B KPoBJe ceayeT
NPVHMMaTb B 3aBUCUMOCTU OT PacyYeTHOMN LWMPUHbI FOPHBIX BbIPabOTOK 1 conpsxxeHuin B. Konnyectso
AHKEepOoB B psAfax AOJIKHO COCTaBATb:

otTd4po5npnd <B5wm;

oT5pg06npn5<B6Mm;

oT6p07npu6<B7mMuor7p08npn7<B85Mm.

KonnyecTBo aHKepoB B 6okax B pafy clefyeT NpMHMMaTh B 3aBUCMMOCTU OT MOLLHOCTUY pa3pyLUaoLwmnxcs
nopof (nnacta) m p v AOJ/HKHO COCTaBNAATL:

lnpym<1,0mM;

2npnl,0<m2,5m;

3nboneenpum>2,5m. 4.

AHKepbl B KpOBJie pacnojaraTb C OTKJIOHEHNEM KPalHUX aHKEPOB OT HOPMan K HanJiaCTOBaHMUIO Ha yro
15 - 20° 1 Ha paccTosHuKM ux oT 6okos He 6onee 0,3 M. 5. AHKepbl B 60Kax cnegyeT pacnofarath Tak,
47066l OHU Nepecekany Hanbonee cnabble COM yrna K NOPOA, T.€. C OTKNOHEHWEM OT HanlacToBaHMA Ha
yron 15 - 30°, paccTosiHue oT KPOBAW BbipabOTKM 00 BEPXHErO psiia aHKePOB A0JKHO ObiTb He 6bonee 0,5
M.

2. MpoBOANTCS CpaBHEHME PacYEeTHOrO Wara yCTaHOBKM aHKepPOB MO YCI0BUIO MHTEHCUBHOCTU FOPHOMO
JaBfieHns ¢ TpebyembiM MO YCNOBUIO MUHMMAbHOW MNAOTHOCTW YCTAaHOBKM aHKepoB 1 B 3aBUCUMOCTU OT
CTeneHn yCTONYMBOCTY MOPOL, B KPOBJE 1 CTeMNeHn pa3pyLueHns BoKoB, KoTopas cocTaBaseT: 1 aHk/m 2
npu HeycTon4meblx; 0,7 aHK/M 2 nNpu cpegHen yctonymsoctu; 0,5 aHK/M 2 npu yCTOMYMBLIX MOPOAax B
HenocpeacTBeHHoOM Kpose u 0,4 aHK/M 2 npu pa3pyLlatowmxca nopofax B 6okax. Mo ycnosuio
YyCTOMYMBOCTM NOPOS Llar yCTaHOBKM aHKEpPOB COOTBETCTBEHHO B KPOBJE 1 BoKax onpeaenseTcs no
hopmynam:

Ck=Nk/MB; (3)
C6=N6/Mh.(4)

MPOEKTHBIN War YCTaHOBKMN aHKEPHOW Kpenu B KpoBJie 1 6oKax Mpu NpoxoAKe NPMHUMAKOT N0 HaVMEHbLUUM
3Ha4YeHusM, U OKPYIr AT L0 BTOPOro 3Haka. Hanpumep, npu pacyeTHoMm C K = 1,27 M npoekTHoe C K
npuvHUMaoT 1,2 M.

3. Mo NpUHATOMY NPOEKTHOMY Lary yCTaHOBKW aHKEPHOW Kpenu B KPoBJie, B LOKYMEHTaLUN KpernsieHus ¢
ee yCuieHneM [OMN0JIHUTENbHON aHKEPHON KPEMblo, paMaMun Uan CTOMKaMn yCUAeHNS NPOM3BOANTCS
pacyeT TpebyeMoro Ha Lar yCTaHOBKW KPenu KoJIMYeCTBa yCMANBAOLLMX aHKEPOB, paM WM CTOEK Mo
opmynam:

Ny.a=CkBPk.y/Na; (5)
Ny.c=CkBPKk.y/Ns, (6)

roe P K.y - CONpOTUBAEHNE KPenu ycuneHns KH/M 2 npuH1MatoT B COOTBETCTBMM C pacyeTHbIMU ANS

Pa3nYHbIX COMPSXKEHUN;

N a - Hecywas cnocobHOCTb aHKepa, KH;

N s - HecyLas cnocobHOCTb paMHOM Kpenu Nan CTOeK yCunieHns, kKH;

N a n N s IpuHMMAIOT B pacyeT COraacHo 3afBJIEHHbIM MPOM3BOAMTENIEM AaHHbIX.

Mony4yeHHoe pacyeTOM NPOEKTHOE KOAMYECTBO YCUIMBAIOLLUX aHKEPOB, PaM MU CTOEK OKPYrasioT B
6onbLyto cTtopoHy Ao 0,5.

4. B cooTBeTCTBUM C IHCTPYKLMER BEIOMPAOTCA KOHCTPYKLUM 1 TUMOPa3Mepbl ONMOPHbLIX 3/IEMEHTOB,
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3aTAXeK B KpoBJie 1 Bokax, a TakKe onpeaensaoT TEXHOOMMIO U TEXHUKY AN1F KPEMIEHUS rOpHOWA
BbIpaboTKM.

5. Ha ocHOBaHWUM CpaBHEHUS Pa3/IM4HON [OKYMEHTALMU KPenieHns no TpyLOEMKOCTH, MaTePUaNoeMKoCcTH,
CTOMMOCTU KPEMnJeHnsa 1 NoAAEPKAHNS, @ TaKXXe Mo APYruM hakTopaM, MPMHUMAETCS NPOEKTHas
LOKYMEHTaLNa KpenaeHus.

6. YMeHbLIeHne AnHbI aHKEePOB, MIOTHOCTY YCTAHOBKY aHKEPHOW Kpenu, Kpenu yCUaeHus 1 nocagoyHo-
3aLUUTHON Kpenu, No CpaBHeHMio ¢ TpebyembiMu Mo VHCTPYKUMK, BONYCKAaeTCs No pesyabTaTaMm
MpoBeLeHNs Hay4HO-NCCIeA0BaTeNbCKMX PaboT C mocieay oM KOHCYIbTaLMOHHO-METOANYECKIM
COMPOBOXXAEHMEM LOKYMEHTALUN KpenaeHus.

7. 3a npefenamun aencTemsa MHCTPYKLMK, @ TakXKe Ha 3Tane BHeAPEHWS Ha LWaxTe, aHKepPHYIo Kpenb
MPUMEHSTb N0 AOKYMEHTaLMW KpenjeHns, C NpoBefeHNeM Hay4yHO-NCCe[0BaTeNbCKUX paboT un
KOHCY/IbTaLMOHHO-METOANYECKUM CONPOBOXAEHNEM. [loKyMeHTauus fo/KHa NpefycMaTpuBaTh
LOMOJIHUTE NbHbIE Mepbl 6€30MacHOCTY U NOCTOAHHOE HablofeHe 3a MPOSBAEHNAMMW FOPHOMO AaBAEHUS U
COCTOSAHMEM Kpenu.

MpunoxeHune Ne 17

K PenepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPOMbILLAEHHON 6e30onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPUMEHEHUNI0 aHKEPHOW KPenu Ha YrobHbIX WaxTax", yTBEP>XXAEHHbIM Nprka3zom PefepanbHon cnyxbbl no
3K0JIOrMYECKOMY, TEXHOJIOrMYECKOMY 1 aTOMHOMY Haa30py oT 19 Hos6psa 2020 r. Ne 448

OMPELEJIEHNE PACHETHbIX CMELLEEHWIA KPOBJIN B MPOTAMEHHbIX TOPHbIX BLIPABOTKAX C AHKEPHOW
KPEMbIO

1. B ropHbix BbipaboTkax, NPOBOAUMBIX B MaCCMBE U MOALEPXKMBAEMBIX B MPOLO/IKEHME BCEro CPOKa
cny6bl BHE 30HbI BAUAHUA 04YUCTHBIX paboT (Mpu wupuHe uenuka |y 6onbwe 0,1H n He meHee 30 M),
BE/IMYMHA pacyeTHbIX CMeLleHunin Kposan U M, onpefenseTcs no gopmMyne:

roe U T - TUNOBbIe CMELLEHNA KPOBK, onpefenseMble B 3aBUCUMOCTU OT raybuHbl H n pacyeTHoro
COMPOTMBIIEHNSA MOPOL B KPOBJIE CXKAaTKIO R C N0 HOMOrpaMmMme Ha pucyHke 1 npunoxeHusa, npu B =5m, =
l,kw=1ks=1uka=1

k @ - KO3(hHMLMEHT, YYNTHIBAIOLLMIA PACMO0XKEHUE FOPHbIX BbIPaboTOK, MPUHMMaeMbIi paBHbIM 1 ans
LUTPEKOB, YKNOHOB, Bpemcbepros 1 ConpsixxeHWn 1 pasHbiM 0,7 AN KBEPLUIAroB;

K W - KO3hOULMEHT, YYNTLIBAIOLWLMIA OTANYME PACHETHON LUMPUHBI FOPHbIX BbIPabOTOK 1 CONpPsXKeHUn oT B
= 5 M, paccynTbIBaeMblin No hopmyne:

kw=0,25(B-1); (2)

k B - KO3(ULMEHT, yYMTbIBAIOLLMIA BANSHUE APYIUX CMEXHbIX FOPHbLIX BLIPAbOTOK, MPUHUMAEMbIA PaBHbIM
1 npun paccTosaHusAx ot HMX | 15 M, a npu | < 15 M, onpegensemMslin No opmyne:

- KO3(POULINEHT, YYNThIBAIOLLMINA CTEMNEHb CBA3LIBAHWSA Y YIPOYHEHMWS MOPOL, PA3ANYHBIMU KOHCTPYKLUAMU
aHKepOoB, MPUHMMAEMbIV 415 3aMKOBbIX, KJIMHOPACMOPHBIX 1 CTaJIEN0MMEPHbIX aHKEPOB MpY ASIUHE NX
3aKpenaeHus B ckBaxuHe 0,5 M paBHbIM 1,0, Npy AnuHe 3akpenaeHus amnynamm 1 m pasHeiM 0,85 v npu
3aKpenJieHnmn Nno Bcen AanHe CKBaXKMHbI (wnypa) - 0,75.

Puc. 1. PacyeTHble CMeLLEeHNS KPOBAKM B MaccmBe Nnpn B =5 m

2. B ropHbIx BblpaboTKax, MPOBOANMbBIX B MacCUBE, a 3aTEM MOALAEPKMBAEMBIX B 30HE BANSAHNS OYUCTHBLIX
paboT npu wupuHe uenunka 0,1H > | 14 > 15 M, BeAnYMHa pacyeTHbIX cMeLLeHniA kposau U L,
onpegnenseTcsa rno gopmye:

rae - pacyeTHble CMELLEeHNS KPOBJIN B MEPUOL 0XpaHbl Leankom wupuHon 0,1H > | 1y > 15 M,
onpegensemble B 3aBMCMMOCTM OT | i, H 1 R € N0 puCyHKy 2;
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k Kp - KO3hMLMEHT, y4nTbIBaOLWMIA 0OpyLLIAEMOCTbL OCHOBHOWM KPOBAW, MPUHUMaeMbIn paBHbiM 1 ons | u llI
TUNOB KpoBan 1 1, 2 - ana Il Tna Kposw.

Puc. 2. PacyeTHble CMELLEHNS KPOBJIN MPY OXpPaHe ropHON BbipaboTKM Lienmkamu

3. B nnacToBbIX BbIEMOYHbLIX FOPHBIX BbIpaboTKax, MPOBOAUMbIX B MacC/Be, OXPaHAEMbIX 3@ J1aBO LIeSIMKOM
0,1H > I 1 > 15 M, a 3aTeM, NorallaembiX 3a CMEXHON NaBON, onpegeneHne pacieTHbIX CMELEHNI KPOBK
B NPOAOJIKEHME BCEro CpoKa Cayxbbl, Mpon3BoauTCcs no opmyne:

rae - [OMNOJIHNTENbHbIE CMELLLeHMA OT BANSHMA NorallatoLein nasbl, onpeaensaioTcs N0 PUCYHKY 3
NPUSIOXKEHMS.

4. B nnacToBbIX FOPHbIX BbipaboTKax, MPOBOAMMbIX B MacCMBE U MOrallaeMbiX N1aBOW, BEIMHNHA PacHeTHbIX
cMelleHun U n KpoBan, onpenensetcs no gopmyne:

Un=Um+Unkwksekkpka,(6)

raoe U n - pacyeTHble CMELLEeHUS KPOBAW B MEPWOA BANAHUSA ONOPHOro AaBjieHns Ha npoTsxxeHnn 0,1H oT
norallatoLen nasbl, onpenensemble B 3aBUCMMOCTN 0T H 1 R € N0 pUCYHKY 4 NpuoXXeHns.

5. B nnacToBbIX FOPHbIX BbipaboTKax, MPONAEHHbIX B MAaCC/BE, @ 3aTEM OXPaHSAEMbIX Pa3pyLUaoLLMMCS B
BbipaboTaHHOM MPOCTPAHCTBE LIEIMKOM LWMPUHONA 2,5 - 3 MOLWHOCTMW NaacTa Wav noaaepXXmBaemblx Ha
rpaHuue c BbipaboTaHHbLIM MPOCTPAHCTBOM U OXPaHAEMbIX NOCaA0YHO-3aLLNTHOW KPenbio, pacyeTHbIe
CMEeLLEeHNS KPoBAW A0 nepBon oTpabaTbiBaeMoN aBbl ONPEAENAoTCA Mo NYHKTY 4 npunoxeHns. Ha Becb
nepuoa Noaaep>XxaHUs Takmx ropHbIX BeIPaboToK, 40 NX MOralleHns CMeXHOW JIaBol, NPy pacyeTe
LOKYMEHTALMUN KpenaeHuns, B Nepno MHTEHCMBHOIO FOPHOro AaBJIEHNS, BO BCEX YC/0BUSAX, MPUHMMAIOTCS
paBHbIMK 300 MM,

6. B nnacToBbIX rOpHbIX BoipaboTkax, MPOBOAMMbIX "BNpMUCEYKY" K BbipaboTaHHOMY MPOCTPaHCTBY, C
3alMTHOM YrosbHOWM NOJIOCONM WNPUHON 2 - 4 M Ha PacCTOsSHUKM 0T oTpabaTbiBaeMol nasbl 6onbLue 200 M 1,
noratlaeMbiX CMEXHOW JJaBON, BEIMYMHA pacyeTHbIX CMeLLeHUIn Kposaun U np , onpegenseTcs no gopmye:

roe - pacyeTHbIe CMELLEHNS KPOBAU NPK NPOXOAKE rOPHON BbIpaboTKKM, onpefensemslie B 3aBUCUMOCTM OT
H 1 R € N0 pUCYHKY 5 NpUNoXXeHus;
- pacyeTHble CMeLLLeHNsA KPOBAKU B Nepunos BANSHUA NorallatoLei nasbl, onpegenseMble B 3aBUCUMOCTY OT
H 1 R € N0 pUCyHKY 6 NpUIoXXeHns.

Puc. 3. PacyeTHble CMeLLeHNs KPOBJIM FOPHOW BbIPaboTKM B 30HE BAUSHNA MOrallatowein Aasbl

Puc. 4. PacyeTHble CMeLLLEHNS KPOB/IN FOPHOW BbIpabOTKMU B 30HE BANAHUS MOrallatoLLel laBbl

Puc. 5. CmeLLeHns KpoBAY NPu MPOXOLKe MPUCEYHON FOPHON BbIpaboTKu

Puc. 6. Pac4yeTHble CMeLLeHMs B NPUCEYHON FOPHON BbipaboTKe B 30HE BANSHMUSA MOrallatoLent lasbl

MpunoxxeHne Ne 18

K PepepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NpOMbILWAEHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEP>XXAEHHbIM nNpuka3oM PenepasibHon cy>x0bl Mo
3KO0JIOrMYECKOMY, TEXHOOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

AHKEPbBI, MPUMEHAEMBIE HA LLAXTAX
Tabnuua Ne 1

XapaKTepucTrKa aHKepOoB, PEKOMEHIYEMbIX K MPUMEHEHMIO
Ha LaxTax

Ne n/nTuvn aHKepaKOHCTPYKTMBHOE HanMeHoBaHneO6nacTb NpUMeHeHns
1CtanenonmmMmepHble U3 NpokaTa BUHTOBOIro NpoussAleB,
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AKM ABl6Yrosb npu R ¢ 6 MMa, nopoaa npu R ¢ 10 Mla, noaBecka MOHOPESIbCOBbLIX A0pOr
A20B, AK20B,

AKM AB20, AKB, AB20r1, ACIM20B

A25B,

AKM AB25

2CTanenonMmepHble U3 Kpyraoro ctasabHoro npodpunsACrl-20, ACr-24, AKC-20, AKM AM20,Yronb npu R ¢ 6
MMa, nopoza npu R ¢ 20 Ma

AKM AM16

3CranenosiMuMmepHble 13 npokaTa nepuoamyeckoro npodunsAK-22,

AKC-22,

AKM AM16 (20, 25)Yronb npu R ¢ 6 Mla, nopoaa npn R ¢ 10 MMa

4CTanenosMMepHbIN CO CBapHbIMU CTEPXKHAMUAKM16, AKM20, AKM25Yrone npu R ¢ 6 MMa, nopoza npu R ¢
10 MNa

5KaHaTHbIeAKO1, AK02, AK01-08 (-14, -25, - 32),B nopoae v yrne.

KAT-20B nopoge.

B 6opTy BbIpaboTKM

AC-25BB nopoge v yrne

6CTtaneMmnHepanbHoleAKM AB, AKM AM, AKMB nopoge n yrie

ACM-1, ACM-2B nopoge

7CtaneopraHu4deckuinB nopoae v yrne npm R ¢ 40 - 50 MMa

8MeTannumyeckunin 3amkoBbInLLIK-1MYronb npu R ¢ > 8 Mlla

Mopogna npu R ¢ 40 MMMa

9lMonnmepHbIebNAB nopoge n yrne

10AHKep ons noaseckun MMNOAKO01-121,

AKO01-125,

AKOQ1-25 coBMecCTHO ¢ rankon-noasecomB nopoge u yrne

L, mmd, MMA, MMPa3pbiBHOe ycunune, KHIonyckaemas Harpyska, kHY invHeHune, %Macca, Kr
1600M2023100603... 44,1
18004,6

20005,1

21005,4

23005,9

25006,4

30007,6
1600M2427140855,8
18006,5

20007,2

21007,6

23008,3

25009,0

300010,0

Puc. 1. CtanenosnmmepHble aHkepbl ACI, AKM AM 13 npokKaToB KPyraoro npouns: 1 - ctep)keHb aHKepa; 2
- wawnba onopHasn; 3 - ranka. MaTepuan ctepxHs - BCT3. B = 60... 100 MM

Puc. 2. O6LLMI BMA, OCHOBHbLIX TUMOB CTANENOIMMEPHLIX aHKEPOB, MPMMeHSeMbIX Ha WwaxTax Kysbacca:

1 - cTep)XeHb aHKepa; 2 - Wwanba onopHas; 3 - ranka. Matepuan ctepxxHs - A400-14-1-5254-94, a, 6 -
npeacTaBUTeNn rpynnbl CTanenoauMepHbIX aHKepoB 13 Kpyraoro npoduns (aHkep tuna AKM20 n aHkep
Tuna AK-20 (ArTC)); B - npefAcTaBuUTeNb FPYNMbl CTaNeNoNMEPHbIX aHKEPOB 13 apMaTypPHON CTau
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nepuoanyeckoro Npoduns (CTanenoanMMepHbiin aHkep Tuna AK-22)

L, MMHoMep npothunsPa3pbiBHoe ycunune, kKHOonyckaemas Harpyska, kHYonnHeHne, %Macca, Kr
160022125962... 34,1

18004,6

20005,1

22005,35

25005,85

30006,35

Puc. 3. CtanenonumepHsbii aHkep AK-22 (AKM AM) u3 npokaTa nepmoanyeckoro npoduns: 1 - cTep)xeHb
aHKepa; 2 - wanba onopHas; 3 - ranka. MaTepuan ctepxxHs - A400C

L, mmHomep npodunsd, mmd 1, MMPa3pbiBHOe ycunune, kKHOonyckaemas Harpyska, kKHYnnvHeHne, %Macca,
Kr

25002022,5281641262... 37,14
30008,41

35009,68

400010,96

450012,23

500013,5
25002527,93324118510,8
300012,79

350014,77

400016,75

450018,73

500020,72

Puc. 4. CocTaBHble CTanenosiMMepHble aHKepblM3 NPOKaToB BUHTOBOro npoduns (AC20B n AC25B): 1, 2 -
CTepXXeHb aHKepa; 3 - raika; 4 - wanba onopHas; 5 - mydTa. MaTepuan ctepxxHen - AB400C, MydhThl -
ctanb 30XICA

L, MmHomep npocunsad, MmMPaspeiBHOe ycunne, kKHIOonyckaemMas Harpyskay oivHeHue,%Macca, Kr
14001618,31291002... 32,99
16003,31

18003,64

20003,96

22004,29

25004,78

28005,27

30005,59
16002022,51641264,70
18005,21

20005,72

22006,23

25006,99

28007,75

30008,26
20002527,91851858,61
22009,40

250010,59
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280011,78
300012,58

Puc. 5. CTanenonnMepHbie aHKepbl U3 MPOKaTOB BUHTOBOr0 npocuna Ne 16, 20, 25 (A16B, AMK AB16, A20B,
AMK AB20, A25B, AMK AB25, AK20B, AKB):
1 - cTepxeHb aHKepa; 2 - raika; 3 - wanba onopHas. MaTepran ctepxHs - AB400C

Puc. 6. CTanenosimmepHble aHKepbl U3 apMaTypPHON CTa/ M BUHTOBOIro nNpoduns:
a - aHkep CA-20; 6 - A20B (AKM AB); B - aHkep Tuna AMK
(cBapHOW cTepxeHb); 1 - cTep)eHb; 2 - chepmyeckas wanba; 3 - ranka

L, mmPa3pbiBHOe ycunve, kHOonyckaemasa Harpyska, KHY ainvHeHue,%Macca, Kr
16001641262... 35,22

18005,73

20006,24

22006,75

25007,51

28008,27

30008,78

Puc. 7. CTanenonmmepHbii aHKep CO CBapHbIMU CTEPXKHSAMMU:

1 - cTep)XeHb aHKepa CBapHOW, 2 - raika, 3 - wanba onopHas. CTepXXeHb M3 apMaTypbl BUHTOBOIro Npodnns
Ne 20 cBapeH BCThIK CO CTEPXXHEM apMaTypPHbIM U3 nepuoamnyeckoro npogunsa Ne 22, MaTepuan CTep>XHS -
AB400C

HanmeHoBaHuel, mmnameTp cTepxHa, MM onycTuMasn Harpyska, KHY opnnmHeHne,%Macca, Kr
AK01-0820009,3580< 1,31,85
30002,3

40002,7
AK01-14300012,41454,5
40005,2

50006,0

60006,7

70007,4
AK01300015,22105,5
40000,6

50007,7

60008,8

70009,9

800011,0

900012,1

Puc. 8. O6LMiA BUA KaHaTHbIX aHKEPOB:
a - KaHaTHbIN aHkep AKOL (-08, -14) ona XUMUYECKUX N MUHEPANbHBLIX CKPEMIALLNX COCTaBoB; b -
KaHaTHbIN aHkep KAI-20; 1 - cTep)XeHb aHKepa CBapHOW, 2 - raika, 3 - wanba onopHas

CTep)XeHb 13 apMaTypbl BUHTOBOI0 NPoduis CBapeH BCTbIK C KaHaToOM AnameTpom 20 MM,
AKO1 (-25, -32)

AKO01-08

AKO1-14
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Puc. 9. O6wwmin BUA KaHaTHbIX aHKepoB Tuna AKO1

Puc. 10. O6wmin B KaHaTHOro aHkepa Tuna AKO02.
MNpepHa3Ha4vyeH ons aMnybHO-HarHeTaTebHOro UM HarHeTaTeNbHOro 3aKpenieHuns

Puc. 11. KaHaTHbIn aHkep AK01-121 (125)
MpefHa3Ha4veH ons noABeLlnBaHNs MOHOPEIbCOBOW NOLBECHON LOPOrM

Puc. 12. KaHaTHbIn aHkep AKO1-25 c rankon-noaBecom.
MpeaHa3HavyeH A5 YNPoYHEHWS NOPOL KPoBan 1 noasewmsaHua MMMQ

Puc. 13. O6wuin BuA aHKepOB, B TOM YMC/e NMPUMEHSEMbIX AN KPEMNNEHUS aMnylaMmu C MUHEPAbHOW
KoMMo3uunen:

a, 6, B - aHkep Tvna AMK AM; 1 - aHkep Tuna AKM AB; o, €, X - aHkep Tuna AKM; 3 - ACM-1; n - aHKep
ACM-2

Puc. 14. CTaneopraHnyeckuii aHkep:
1 - cTep)XeHb aHKepa; 2 - ONopHas NANTKa; 3 - onopHas wanba; 4 - gepeBsiHHas BTYJKa. Pa3pbiBHoe ycuame
- 95 KH. [lonyckaeMas Harpy3ka - 70 kH. Mapka ctanu - CT3. Macca 1 m aHkepa - 2,8 Kr

L, mmPa3pbiBHOe ycunve, kHOonyckaemasa Harpyska, KHY oinvHeHue,%Macca, Kr
1000100603... 43,35

12003,84

14004,34

16004,83

18005,33

20005,82

22006,31

24006,81

Puc. 15. MeTannu4yecknii 3amMkKoBbI aHkep LLUK-1M:
1 - cTep)XeHb aHKepa; 2 - NoNyBTYAKY; 3 - Wwanba onopHas; 4 - ranka. MaTepnan ctepxHs - BCT3

Pnc. 16. CTeknonnacTMKOBbIV NOAMMeEpPHbIn aHkep AC-14LL:
1 - cTep)XeHb aHKepa, 2 - ranka, 3 - onopHas warnba. MpoyHOCTb Ha cpe3 - 50 kH. [lonyckaeMas Harpyska
Ha cpe3 - 39 kH. Macca - 0,7... 0,85 kr

OnameTp wnypa, mm25 - 30

[nameTp KOMMNO3WUTHOM apMaTypbl He MeHee, MM20
OnuHa aHkepa, Mmm1400... 3000

MabapuTHble pa3mepbl MydThl

OnnHa He meHee, MM220

Pe3bbaM2?2

OnuHa pe3bboBOM YacTu He MeHee, MM185
PacyeTHas Hecyulas cnocobHOCTb, TC8

Pa3pbiBHOE yCcunne

He MeHee, TC13

PekomeHgyeMas BeMYNHA NPeaBapuTebHOMO HaTXXeHNUs, TC2 - 3

Puc. 17. baszanbTo-nnacTnkoBbI aHkep (BIMA)

MpunoxeHune Ne 19
K ®efepasibHbIM HOpMaM 1 NpaBuaaM B 061aCTy NPOMbILLIIEHHON 6e30nacHOCTU "VIHCTPYKLMA MO pacyeTy u
NPVUMEHEHWNIO aHKEPHOW KPenu Ha yrofibHbIX WaxTax", yTBepXXAeHHbIM nprka3oM ®efepasbHon ciyx6bbl no
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3K0JIOrMYECKOMY, TEXHOJIOrMYECKOMY 1 aTOMHOMY Haa3opy oT 19 Hos6psa 2020 r. Ne 448
KOHCTPYKL OMOPHbIX 9JIEMEHTOB W 3ATAXEK
Hunxe nprBeneHbl NpUMepPbl KOHCTPYKLMIA ONMOPHbLIX 3/IEMEHTOB U 3aTSXKEK.

Homep npodwmnal, MmmH, MmMKonnyecTso oTBepcTuillpefensHas Harpyska Ha usrmb, kHMacca, kr
280094312547,8

3600461,4

3900466,5

4200571,6

2800110319061,2

3600478,7

3900485,2

4200591,8

I'Ipeu,eanaﬂ Harpy3kKa Ha n3rnb - 3To MakCMManbHas cocpenoTo4eHHasda Cinia, BOCNpMHMMaeMas
noaxBaToM, NPpUNoXXeHHaa Mexay Asyma cocegHNMK OTBEPCTUAMU C YCTAaHOBJIEHHBIMU aHKEPaAMMW.

Puc. 1. MoaxeaTbl n3 cneuynpodunen CBM17, CBM22. Matepunan - BCT5

MaTtepuan - Ct3nc5

Homep weennepaB, MMH, MML, MMKon. OTBepcTunlpenenbHasa Harpyska Ha pacTsxkeHue, kHMacca, kr
880402800325019,6

3600425,2

3900427,3

4200529,4

10100462800331023,9

3600430,7

3900433,3

4200535,9

Puc. 2. MopxeaTbl 13 weennepos Ne 8, 10, 12

MaTtepuan - CT3kn

TonwwmHa nucTtal, mmKon. OTBepcTunllpeaensHas Harpy3ka Ha pacTsxeHue, kHMacca, Kr
2280038013,4

3600417,3

3900418,7

4200520,1

2,52800310016,7

3600421,4

3900423,2

4200525

Puc. 3. NMoaxsaT roprpoBaHHbLIN U3 IUCTa

Puc. 4. NMopaxsaT U3 Nosockl. Ycunne npofasnnBaHna Yyepes raiky S32 - 170 kH. Macca - 5,5 kr.
MpenenbHas Harpyska Ha pacTtsxeHue - 80 kKH. MaTepuan - CT3kn

Pasmepsbl, MMYcunve npogasnueaHusa, kHMacca, kr
SABH

315015031000,51

415015041400,68
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515015051700,85
315015031000,69
415015041400,92
515015051701,14

Puc. 5. MopxsaT NIOCKUIA U3 NUCTa

B, MMH, mMS, MMD, MmMMacca, kr
200263331,02

2741,36

2851,7

30057533 nnun 253,87

5864,64

Puc. 6. lMoaxeaT C KobLEBbIM BbICTYMNOM. [TpegenbHasa Harpyska Ha cxaTtue - 160 kH. MaTepunan - CT3kn

Puc. 7. MoaxsaT co chepryeckum BbICTYNOM. NpefensHas Harpyska Ha oxatue - 200 kH. MaTepwuan -
Ct3kn

MaTepuan NnpyTKoB gnameTpom 4... 6 MM - npoBosioka 4-C (5-C unm 6-C) npyTKOB AnMamMeTpoMm 6,5 MM -
KaTaHka 6,5 CT3nc

d, MmAl, MMA2, MMB, MML, MMHecywwasa cnocobHocTb, KH/M 2 YaenbHas macca, kr/m 2 Cpok ciyxbebl, neT
45050500... 12001000... 240012410
50100113

100100102

10015091,7

55050500... 12001000... 2400186.215
50100174,7

100100153,1

100150132,6

100200122,4

65050500... 12001000... 2400198,915
50100186,7

100100174,5

100150153,7

100200133,4

6,55050500... 12001000... 28002010,515
50100197,9

100100185,3

100150164,4

100200144

80250134,3

Puc. 8. 3aTsxku peweTyaTble (3P)

Puc. 9. CocTaBHOWM apoYHbI BEPXHSK U3 WBEAIepa Uan cneunpodunns Asas ropHblx BbipaboToK wupnHon B
ot4,50055m

CoefnHeHNs NoJlyapok C MOMOLLbIO MEeTa/llINYeCKON NiaHKy, MPUBapeHHON K OJ4HOM noJjlyapke ¢
OTBEPCTUAMU O/ aHKepa Ha paccTosaHum 100 MM OT ee KoHLa.

TexHu4eckme xapakTepucTuKu
Tunopasmepl, mmb, mmc, mml, MMS, MMP, MMMacca, kr
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MM-0,552520087,52,04,05,172,38
Ne r24-1,81800115406,03,03,06,4
Ne r24-2,22200115406,03,03,07,1
Ne r24-2,62600115406,03,03,09,2

Puc. 10. PeweTyaTasn 3aTsaXKa C pOMBUYECKUMU S4enKaMm

Tunopa3smepPa3mep A4enkn, MMOnamMeTp npoBosaoku, MMLLMpuHa ceTku, bMacca, kr/m 2
3C-125 x 252,510003,7
3C-1,530 x 303,015006,6

Puc. 11. CTtanbHas nyieTeHas ogMHapHas ceTka

MpunoxxeHme Ne 20

K PepepasibHbIM HOpMaM 1 NpaBuiam B 061acTi NPOMbIWAEHHON 6e3onacHOCTY "IHCTPYKUUS MO pacyeTy 1
NPVMEHEHNIO aHKEPHOW KPEMW Ha YroJibHbIX WaxTax", yTBEP>XXAEHHbIM nNpuka3oM PepnepasibHon cyx0bl Mo
3KO0JIOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

MPUMEPbHI Y3JIOB NMOAAT/IMBOCTW AHKEPHOW KPEMW C AEMMN®UPYIOLLIMMI SNIEMEHTAMU

Puc. 1. SnemMeHTbl NOOATANBOCTU U3:
a - NoAaTANBOM ONMOPHON NNacTUHLI; 6 - TPYOKK; B - WBENEpa; I - Yyrofka; 4 - AepeBsHHOro bpyca; e -
cneunpoduna CBIM-17

MpunoxxeHme Ne 21

K ®efepasibHbIM HOpPMaM K NpaBuaaM B 061aCTy NPOMbILLIEHHON 6e30nacHOCTU "VIHCTPYKLMA MO pacyeTy u
NPUMEHEHWNIO aHKEPHOW KPenu Ha yrofibHbIX WaxTax", yTBepXXAeHHbIM nprka3oM ®efepasibHon cyx6bbl no
3KO0JIOMMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Haa3opy oT 19 Hosbps 2020 r. Ne 448

(pekomeHayembiin obpaseL)
YTBEPXX[AIO:
[ NaBHbIV NHXEHep LWaXThl

v 20_ .

AKT
NCMbITaHNS aHKEPOB Ha HECYLLYIO CMOCOBHOCTb

oT" " 20__r.Komuncecus B cocTaBe:

MpoBena ncnblTaHUs HecyLen cnocobHOCTN aHKEPOB, YCTAHOBJIEHHbIX B Ne n/nMecTo
3aJ10)keHus aHkepos (nNpuesska K MT unu MNK)Harpyska Ha aHkep, KHCMelLeHne aHKepa B LUNype,
MM[TpnumevaHune

1

2

3

BbiBOAbI:
Mognucu:1l.
2.

JINCT XKYPHAJIA MO KOHTPOJIHO 3A COCTOSIHUEM BbIPABOTKM 11 MOKA3AHUAMI PEMEPHBLIX CTAHLIN
BHE 30Hbl OMOPHOIO OABJIEHUA
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(pekomeHayembiin 0bpaselt)
YTBEPXXAIO:
[ NaBHbIN UHXEHEP LLIAXThl

v 20_ .

MecTo 3an10XXeHUs 3aMepHON CTaHUUM (yKa3biBaeTcs ¢ npuBaskon K MT nnn MNK)[aTa ycTaHoBKMITOKa3aHMs
penepHbIX CTaHuunlMpumeyaHue

YposeHb "A" (HxHWI penep)YposeHb "B" (CpenHuii penep)YposeHb "C" (BepxHuin penep)

123456

[laTa CHATWS NOKa3aHui
OTBETCTBEHHbIN UCMONMHUTENb

(hamunns, ums, oT4eCTBO (NPU HaMYMK), NOAMNUCH)

3anonHseTcs 1 pa3 B Mecsl (Ha KaXkAblil MecsiL, HOBbI JINCT). XKypHaJ A0JKeH BblTb MPOHYMEPOBaH 1
NPOLUHYPOBaH.

JINCT XKYPHAJIA MO KOHTPOJIHO 3A COCTOSAHUEM BbIPABOTKI 1 MOKA3AHNAMM PEMEPHBIX CTAHLIAIA B
30HE ONOPHOI0 OABJIEHINA

MecCTo 3a510)KeHnsa 3aMepHON CTaHUMK (yKa3biBaeTca ¢ npusaskon K MT nnu MNK)OaTa yctaHoBKUINoOKasaHus
penepHbIX CTaHuunlpumeyaHue

ypoBeHb "A" (HVWXHUIN penep)ypoBeHb "B" (cpeaHuin penep)ypoBeHb "C" (BEpXHUn penep)

123456

[laTa CHATWS NOKa3aHuin
OTBETCTBEHHbIN NCNOJIHUTENb

(thammnns, umsa, oT4YeCTBO (NPU HaNUYMK), NOAMNUCDH)

3anonHsieTcsa 1 pa3 B Mecsl (Ha KaXK bl MecsiL, HOBbIA NCT). XKypHan Ao/KeH 6bITb MPOHYMEpPOBaH 1
MPOLUHYPOBaH.
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