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06 yreepxaennn ®eepanbHbIX HOPM H PABHA B o6nacTH NpOMBINLIEHHOH
6esonacHocTH «MHCTPYKIHAS N0 pacdeTy H IPHMEHEHHIO AHKEePHOH Kpenn Ha
YroJibHbIX IAXTax»

2 Wﬂw 20320 ha 27

B cooTBercTBHH ¢ mommyHKToM 5.2.2.16(1) myskra 5 Ilonoxenns
o ®enmepanbHOM Cayx6e IO 3KONOrHYECKOMY, TEXHONOTHYECKOMYy H aTOMHOMY
Ha/[30py, YTBEpXAEeHHOro nocraHosieHHeM IlpaBuTenbcTBa Poccuiickoit ®enepauyu
ot 30 mions 2004 r. Ne 401 (Cobpanne 3axoHonaTenscTBa Poccuiickoit dexpepauny,
2004, Ne 32, ct. 3348; 2020, Ne 27, ct. 4248), 1pHKa3BIBAIO:

1. Vreepauts mpmnaraeMsie QefepalbHble HOPMHI M TNpaBuna B 00nacTH
npoMeinLieHHON 6e3omacHOCTH «IHCTpYKIHA MO pacyeTy H MPHMEHEHHIO aHKepHOH
Kpeld Ha yrolbHbIX IIaxTax».

2. HacTrosimuii npukas BeTymaer B cuiy ¢ 1 smBaps 2021 r. ®m feHcTByeT

no 1 suBaps 2027 r.

PykoBoauTeh W A .B. Anémun




VTBEPXJIEHbI
npuxasom ®epepanbHoi CIryKOBI
110 IKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY HaA30py
ot «19» Hoa6ps 2020 1. Ne 448

®EJEPAJIbHBIE HOPMBbI U ITIPABIIA B OBJIACTH
MPOMBIIIJIEHHON BE3OITACHOCTH «GAHCTPYKIIMSA ITO PACUYETY
¥ IPUMEHEHAIO AHKEPHOM KPEITA HA YT'OJIbHBIX INAXTAX»

1. Hactosume ®enepanbHble HOPMBI M TpaBAIa B 006nacTH IPOMBIIUICHHOM
6ezonacHocTH «MHCTpyKIMs IO pacyeTy H TNPUMCHCHHIO aHKepHO# Kpenu
HA YTONBHBIX IIaxTax» (namee — WHcTpyKuus) pa3paboTaHsl B COOTBETCTBHH
¢ TpebosanusiMu @enepalbHOrO 3aKoHa OT 21 wmons 1997 r. Ne 116-®3
«O TpPOMBIILTEHHOH 6€30MacHOCTA ONACHBIX IMPOM3BOICTBEHHDIX 00BEKTOBY
(CobpaHue 3aKOHOAATENbCTBA Poccuiickoit Penepamun, 1997, Ne 30, cr. 3588; 2018,
Ne 31, cr. 4860). | |

2. HCTpyKuMs pacmpocTpaHseTcs Ha OpraHM3allui, OCYILECTBIAIOIINE
HOOBIMY yTiisi (TOPIOYHX ClIaHIEeB) TIOI3EMHBIM CTIocO00M (franee — yriieno6sIBaroIMe
OpraHu3aliy), U o0s3aTeNbHbl I PYKOBOIUTENIEH W CHElHaIKCTOB opraHa3alMi
4 WX OGOCOOTEHHBIX MOApA3NEieHHH, 3aHAMAIOIMXCA MPOCKTHPOBAHHEM,
CTPOHMTENBCTBOM H SKCILTyaTalliel OMaCHBIX IPOU3BOJICTBEHHBIX 0OGBEKTOB YTOJIbHOM
NPOMBINLIEHHOCTH, HAa KOTOPBIX ~ BEAyTC  IOI3EMHBIC ropusie  paboThI
(nanee — maxTa), KOHCTPYHPOBaHHEM, H3TOTOBICHHEM, MOHTAKOM, IKCILTyaTaluen
¥ PEMOHTOM TEXHWYECKHX YCTPOMCTB, HAI30PHBIX H KOHTPOJMPYIOIUX OPraHoB,
npod)eCCHOHATPHBIX ~aBapUAHO-CIIaCaTeIbHBIX cnyx6 wm IpopecCHOHATBHBIX
aBapHifHO-CTIacaTebHBIX (OPMHPOBaHMH, a Taloke i pabOTHUKOB HMHBIX
OpraHM3alyii, JeSTeJbHOCTb KOTOPBIX CBA3aHa C MOCCIICHHEM [IaxT.

HHcTpyKIus npeaHasHaqeHa [l opraHu3aluii 1 paGOTHUKOB, 3aHAMAIOLIIHXCS
pacdeToM [apaMeTpoB AaHKEPHOH KpemH ropHoi#i BBIPa0OTKH IpH pa3paborke
JOKyMEHTalH KpeIUICHHUS u O/IepXKaHus T'OpHOM BBIpabOTKH

(nanee — IOKyMeHTaLHs! KPETUICHHS), BO3BEICHHEM KPeTIi 1 KOHTpOJIEM €€ COCTOSHHUS.




3. UHCTpYyKLMS COAEPXKUT MOPASIOK:

pacdeTa MapaMeTpoB AaHKEpHOH KpemH IMpH pa3paboTke IOKyMEHTaluH
KpeTuIeHHS;

BBIGOpa KOHCTPYKIIMI aHKEPHOH Kpeny H CPE/ICTB €€ yCHICHHS,

o6ecredenns 6e30MacHOCTH paboT IIpK yCTAHOBKE aHKEPHOH KpeIH;

BBIOOpa METOZOB M CPEICTB KOHTPONS HANEXHOCTH H paboTocroco6HOCTH
aHKEPHOH KpemnHu.

4. B VIHCTpyKUHH NpHUBEIEH MOPSIOK pacyera napameTpoB aHKEpPHOH Kpemnu
IS

TOPHBIX BBIPaGOTOK M CONpPSIKEHWH IIMPUHOH 70 8 M — B NPHIOKEHHAX
Ne 1 u 14 x UacTpyKuny;

GOKOB FOPHBIX BEIPaGOTOK — B IIpHIOKEeHHH Ne 2 K HHCTpyKIMH,

ropHBIX BHIPa0OTOK WIMpHHOM 6-12 M — B TIPUTOXCHHUAX N 3, 4
i 14 x MacTpykuuy;

JIeMOHTAKHBIX KaMep — B ipuiokeHuH Ne 5 k MHCTpyKIuu;

BHIpAaGOTOK, TPOMJEHHBIX MO HIDKHEMY CJIOK0 MOIIHBIX IUIACTOB  —
B nprioxeHud Ne 6 x MHCTpyKIWH;

BHIPAaGOTOK, OXDAHSEMBIX (OKECTKMMH» H (TOATIMBBIMID [ETMKAMH =
B npunoxerun Ne 7 x MHCTpyKImy;

BHIpaGOTOK, MpPOBOAMMEIM IO ILIACTaM, CKIOHHBIM K TOPHBIM ylapaM
1 BHE3aMHBEIM BBIOpoCcaM yriis (OpoX) ¥ raza — B IIPHIONCHHH Ne 8 x UHCTpYKLIMH;

BHIPaOOTOK, MPOMIEHHBIX B CNabbIX U OOBOIHEHHBIX IIOPOJaX — B IPHJIOXCHHH
Ne 9 x UHCcTpyKIHY,

NpUMEeHEeHUs! KOMOWHMPOBAHHBIX Kpeneii — B MpWIOKeHHH Ne 10
K MHCTpYyKLIHH;

BHIPaGOTOK, HAXONAIMXCA B 30HAX TOBBIIICHHBIX TPOSIRNIEHU) TOPHOTO
naBieHns, — B npuioxenuu Ne 11 k Macrpyxuuy;

KOPOTKHX OYHCTHBIX 3a00€B — B IIPHIIOKEHUN Ne 12 x UHcTpyKUHY;

BBIpAGOTOK, OGODY/IOBAHHBIX ~TIOJBECHBIMA  MOHODEJIECOBBIMM  ZIOpOraMi =

B puiioxerny Ne 13 k MIHCTpYKIMH.




PacueTsl aHKEpHOH Kpemu Ui KpeIUIeHHs O0Opy/oBaHHA M TEXHHYECKHX

YCTPOMNCTB K IIOYBE BHIPAOOTKH, KPETLICHHS 000pyIOBaHMS M TEXHHIECKHX YCTPOUCTB
K KpoBIle BHIPaGOTKHM 32 JIONONHHUTENBHBIE AHKEPHI, KPEILICHHS MOHOPEIbCOBOH
MOABECHON JOpOrM aHKepaMH Ha OECKOHEYHBI IOAXBaT U3 CHENHAIBHOTO
B3aMMO3aMEHSEMOro MpOdMIA, KpEIUIeHHsS BHIPaOOTOK aHKEPHOH KpEmbio paHee
TMpOMICHHBIX ¥ 3aKPEIUICHHBIX DPasiMYHBIMM BHIAMH KpEmH  JIOJDKHEL OBITH
pa3paboTaHEl  yriieZOOBIBAIOMIEH OpraHM3aluer (maxToif) M  COmEpKaThCA
B 9KCILTyaTAlMOHHOMH JOKYMEHTAIMH.

5. 3HadeHMs KO3(DQHULHEHTOB, IPHUBEACHHBIX B MPHIOKEHUAX Ne 3-13
K HacTosmelf MHCTPyKIMH, YTOYHSIOTCS [0 pe3y/braTaM HayqHO-HCCIIe0BATEIIbCKUX
paGor (cormacto myHkry 23 VIHCTpYKLHM) H B IPOLIECCE KOHTPOJIBHEIX MEpOIPUATHH
(cornacuo mynkry 18 MiHCTpyKuHH).

6.TIpn paspaboTke NOKyMEHTAUMHM KpPEIUICHAS M MOJACPXKAHMA TIOPHBIX
BBIPabOTOK NPeLyCMaTpHBACTCs IPHMEHEHHE CIEAYIOIIHX CIOCO0OB KPEIUICHHUS:

AHKEpPHOH Kpemnbio, MPUMEHSEMONA B KayeCTBe OCHOBHOM, pacCYMTHIBAEMOM
Ha BeChb CPOK CITy)OBI FOpHO# BEIPaOOTKH;

aHKEpHO! KpeIbio, yCHIUBaeMOH HOIEPKUBAIOILEH paMHoifI' HWIA CTOCYHOM
KpenbIo;

aHKePHOM KpETbIO, YCHIHBAaeMOH B 30HaX MOBBIIIEHHOTO MPOABICHHS TOPHOTO
nasnenus (nanee — IMTIIJ]) ¥ B 30HE BIMAHHA OHUCTHBIX paboT IOMONHHTENBHOH
IIPUKOHTYPHOU aHKEPHOH Kpenbio X aHKEpaMu NTyOOKOrO 3aJI0XKEHNU;

AHKEPHOM Kpenmpl0 B IUIACTOBBIX TOPHBIX BBIpabOTKax, MOIIEPKUBACMBIX
Ha IpaHuIle ¢ BEIpaGOTaHHBIM IIPOCTPAHCTBOM;

aHKEPHO#! KpETIbiO He TOJLKO Ha BHOBb IIPOHICHHbIE BEIpa0OTKH, HO U B Ka4eCTBE
YCIUIEHHs Kpeny Ha BHIpabOTKHY, paHee 3aKpEIIEHHBIC pasiiIHbBIMH BHAAMHU Kpend;

aHKepHOH Kpempio B BHIPaGOTKax MVl KPEIUICHMS TEXHHICCKHX YCTPOUCTB
K TIO4Be.

7. JIOKyMeHTalMs KpeIUIGHHA pa3pabarhBacTcs C Y4eTOM obecreueHus
COXPAaHHOCTH TOpHOW BEIPaGOTKHM B NPONO/DKCHHE BCEIO CPOKa ©C CIyx0bl M s

cO3/IaHus Ge30MacHBIX YCIIOBH paboT 10 KPEIUICHHIO N'OPHBIX BHIPabOTOK.
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8.IIpy WCIONB30BAaHHM aHKEPHOW KpelmH CeYeHHe TOPHOH  BBIPAOOTKH
NpUHAMAeTCs NPSAMOYTOJbHOe WIN TPaNCIMEBUIHOE C IUIOCKOM KpOBJIEH TOpHOM
BBIPaGOTKH, COBIAJAIONIEH C INIOCKOCTHIO HAIUIACTOBAHUA ITOPO/ (yris), pesxe - apoyHOe
AT CBOAYATOE.

[Ipy HadWuME B KPOBIE TOPHOH BHIPaGOTKM HEYCTOMYMBBIX MOPOZ,
oGpyLIAIONEXC B MPOXOXYECKOM 3a00e 10 YCTAaHOBKH aHKEPHOH KperH, TOpHbBIC
BHIPaGOTKH TIPOXOZAT C MpHCedKoi 3Thx mopox. Popma ropHo# BBIpaboTKH,
IPOBOOMMOM ¢ TPHCEYKOM MOPOA, ONPEAENACTCH JNOKYMEHTalueH KperuieHus,
yTBEP)XJAEHHOH ITTaBHBIM HH)KEHEPOM IIaXTBI.

9.B TeXHWYeCKOH MOKYMEHTAlMH Ha IPUMEHEHHE AHKEPHOH KpemH
YKa3BIBAIOTCS YCIOBHA €¢ MPUMEHEHHUs, TEXHHYECKHe XapaKTepUCTHKH, TeXHONOTHA
YCTaHOBKH U 3KCILTyaTalluy.

10. VHCTPYKIHS CONEP)XHT TOPAZOK pacdeTa aHKEPHOH Kpemu Uil
TOPH3OHTANBHBIX M HAKIOHHBIX (40 35°) MOA3EMHBIX TOPHBIX BEIpabOTOK
M HX CONpPSHKCHHH MNPH CIeIyIOIIMX IOPHO-TEOJIOrHYeCKHX W TOPHOTEXHHICCKHX
YCJIOBHSIX IIAXT:

MaKCHMAJIGHAs PacyeTHAs IMPHHA BEIPAOOTKH WK COMPSIKEHHS — HE Gonee 12 m;

nomepxcnnaewkme B HeHaJpaGoTaHHOM X HENoApabOTaHHOM, a TaKXke
MIONHOCTBIO HaApaGoTaHHOM M IOAPa0OTaHHOM MAacCHBaX Ha PacCTOAHMAX,
COOTBETCTBEHHO, GONbIIe MMPUHEI BHIPabOTKH U JBEHAILATH MOLIHOCTEH IIIacTa;

OTHOILEHHEe TIYOWHBl NPOBEJEHHS TOPHOH BHIPAGOTKM MIM CONPSKSHHA
OT JJHEBHOH NOBepXHOCTH H, M K paCI€THOMY COTIPOTHURICHHIO TIOPOA ¥ YITIA B KPOBIIE
Ha OmHOOCHOe cxatue R., MIla — He Gomee 25. Ilpn BemMYMHE OTHOIICHUS
oT 25 1o 30 — KpemneHHe BHIPaGOTOK M CONpPSKEHHMH HEOOXOZMMO OCYIIECTBIATH
110 IBYXYPOBHEBOi cXeMe C IPUMEHEHNEM aHKEPOB ITyOOKOTO 3aJI0KEHHUS;

IIPOYHOCTH Ha OJHOOCHOE CXKATHE OCTABISIEMOW YroNbHOH Maiky B KPOBIE
TOpHO#! BEIpaGOTKY WK COTpsikeHHs — He MeHee 6 MITa.

11. MHCTpyKIMsT HE COAEPXMT TOpsAjKa pacueTa AQHKEepHOM KpemnH TMpH
TIPOBEZICHAU TOPHBIX BEIPAOOTOK B CIIOXKHBIX TOPHO-TEONIOTHYECKUX YCIOBHAX:

B 30HAX MOBHILIEHHOTO ropHOTO AaBieHus (nanee — [MIT1);

B 30HaX pa3pbIBHBIX N'€OJIOrHYCCKHX HapymeHm‘?I;




IIpY HATMYHN BEIBETPEHHBIX, INIACTHYHBIX X MEP3JIBIX BMEILAIOLIHX ITOPO/I,

12. TexHONMOTHs TNPOBENEHHS M KPEIUIGHHS TOPHBIX BBIPAOOTOK JIOMKHA
obecreurBarh HAJEKHYIO YCTAHOBKY aHKEDHOH Kpenu M YCTOMYHBOE COCTOSHHE
nopos kposii. ITpu Hanmuauu B KpoBJIe TOPHOH BHIPaGOTKH HEYCTOMYHMBBIX IOPOZ,

oGpyIIarOUXCA B MPOXOAYECKOM 3a00€ MO YCTAaHOBKHM aHKEPHOH KpEMH, rOpHbIe

BHIPaGOTKH MpPOXOJAT ¢ IPHUCEUKOH STUX MOPOJ, MHO60 B JOKyMEHTAlUK KPETICHUs

HeoOXOAMMO TIpeqyCMATPHBATH NPOBEIEHHE MEPONPHUATHH IO NPEeayNpeXACHUIO
o6pymenuii kpopiu (IPHMEHEHHE OIlepexatolell Kpemnd, yNPOIHEHHs MOpoZ,
KOMGHMHHUPOBAHHOMN TOJXBAT-3aTDKKH, CBOAYATOH (OPMEI KpPOBJIHM), a YCTaHOBKa
AHKEPHOM KpelH MpOBOAMTCSA Ha paccrosHuu He Gomee 1 M oT 32005 TOpHOM
BBIpabOTKH.

13. XpaHeHre U TPaHCIIOPTHPOBKY K MECTy yCTAHOBKH 3JIEMCHTOB aHKEpHOH
Kperu (3aMKOB, CTEp)KHe# M aMITysl) HeOOXOAUMO OCYIECTBIATE B COOTBETCTBUH
¢ Tpe6OBaHUSAMH TEXHIIECKOH TOKYMEHTALNH 3aBOJa-U3TOTOBUTEIA. He momyckaercs
ACIONE30BAHME aMITy/I C HMCTEKIIMM CPOKOM TOJHOCTH H aMIyll C MOBPEXICHHON
000JI0YKOH.

14. PaGOTHUKM, 3aHATHIE YCTAHOBKOM aHKEPHOM KpemH, JIOJDKHBI OBITH
O3HAKOMJIEHBI C JOKyMEHTalWeH KpeIUIEHUs, METOOHKY KOHTPOJIi COCTOSHISA
AHKEPHOH Kpemd TOpHOH BBIpabOTKM W TNPOHTH COOTBETCTBYIOIICE oby4eHve
¥ HECTPYKTaX 10 6€30MacHOMy NPOH3BOJICTBY paboT pH OypeHHH CKBXHH (urypoB)
U YCTAHOBKY aHKEPHOM Kperu.

15. He momyckaeTcs IPOBOAMTH 3aTSOKKY raek aHKepa 10 OKOHUaHUS rpornecca
TBepJIeHHs COCTaBa aMIyl. Bpems TBepAeHHs COCTaBa aMIlyl yCTaHABIABACTCAH
3aBOJIOM-H3rOTOBHTENIEM.

16. He noryckaercs nofBecka K aHKEPHOH KPEIH IOPHO-IIIAXTHOTO obopyoBaHus,
He TIPeTyCMOTPEHHOTO JOKYMEHTalMEH KPSIUIeHHs HITH CTICIMATbHBIM IPOEKTOM.

17.B HOKyMEHTALMM KpEIUICHMs JOJDKHBI TPEyCMATPUBATECS OpraHH3AMOHHBIC
¥ TEXHAYECKHE MEPOTIPHSTH 110 OLIEHKE COCTOSHHS U paboTOCTIOCOGHOCTH aHKEPHOH KPETIH.

18. [MaBHBIf ME)KeHep INAXTHl OINpelessieT MNEepPHOAMIHOCTE KOHTPOIA
¥ TepedeHh HHKEHEPHO-TEXHMYECKMX pabOTHHKOB IIAXThl, OCYIIECTBITIOMMX

BH3yalIbHBIA KOHTPOJNb COCTOSHHS aHKepHOH Kpend. IlpH M3MEHEHHSX COCTOSHMS




AHKEPHOM KpeIH, CBA3aHHBIX C IPOSBIEHIEM FOPHOTO JaB/ICHHs, PACCIOEHHS MTOPOL
KPOBJIH U JPyTrMMH FOPHO-T€0JIOTNYeCKUMH U TOPHO-TEXHOJIOIHYECKUMH YCIIOBHAMH,
NPUHUMAIOTCS MEPHI 110 YCHJIEHHIO KpemM INPOBOAMMOH U AEHCTBYIOIIEH TOpHOM
BBIpabOTKH.

19.TIpd OTCYTCTBUM TeONOTMYECKMX AAHHBIX O CBOMCTBAX BMEILIRIONIMX IOPOA
JIOKYMEHTAIHs KpeIUTeHHs pa3pabariBacTcsl Ha OCHOBE JAHHBIX, TIOMyYeHHBIX IIPH OypeHHH
Pa3BEIOYHBIX CKBXWH (LITypOB) B KPOBIIO TOPHOH BhIpaboTKM M OT6Opa KepHa Vi
OnpezesieHHs] THIA €¢ KPORTH, IMPOYHOCTH, MOILHOCTH, CIIOMCTOCTH H TPEILMHOBATOCTH
nopod. PaseeouHble CKBKWHBI (LOTyphl) OypsTcs HO Hadana MPOBENEHHS TOPHOU
BEIPabOTKH B MECTE €€ 3AI0KEHHS (HETIOCPEACTBEHHO Tlepe]l 3aCEHKOH TOpHOM BEIPabOTKH).

20.TIpu OypeHMH CKBa)XMH (IIITypOB) INPOBOAMTCS OIEHKA MPOYHOCTHBIX
CBOMCTB IOPOJ] M OOBOJHEHHOCTH KPOBJIM TOPHOH BBIPaGOTKH IO CKOPOCTH GypeHus
U BBIXOmy OypoBoii Menouyn. IIpm W3MEHEHHH INPOYHOCTHBEIX CBOKCTB IIOPOA
1 O0OBOJHEHHOCTH KPOBIM TOPHOW BBIPaGOTKM IPOBOIHMTCS OypeHHe pa3BeOYHBIX
ckBaXuH (ImypoB) ¢ orGopom kepHa. J[laHHBle, MONyd4eHHble INpd OypeHHH
Pa3BENOYHBEIX CKBaXHH (IIMypoB) BHOCATCS B pacueT KpemneHus. Ha ocHose
IIOJTyYeHHBIX NaHHBIX ITIABHBIA WH)KEHEP IIAXTHl IPHHUMAET pemefme O BHECEHHUH
M3MEHEHH B IEHCTBYIOMIYIO JOKYMEHTAIHIO KPETUICHHS.

21. B Mecre 3anoxeHus (3aceykd) NOpHOM BEIpaOOTKH IPOBOAMTCS OLEHKA
Hecymel cnoCOGHOCTH HMCTIONB3YEMBIX TIPY KPETUIeHHH rOpHOH BBIPaGOTKH aHKEPOB.
OlneHKa Hecylled CrocOGHOCTH NPUMEHSEMBIX aHKEPOB ONpEAENISETCA 10 HeCyIen
CIIOCOGHOCTH HE MEHEE TPEX KOHTPOJIBHBIX aHKEPOB, YCTAHOBIEHHBIX B MECTE 3aCEIKH
ropHoii BeIpaoTKH. Ecin Hecymas crnoco6HOCTh KOHTPOIBHBIX aHKEPOB MEHBILE
IPUHATON B JOKyMEHTALUH KpEIUICHHUs, IIPOBOIUTCA KOPPEKTUPOBKA HOKYMEHTAalHH
KpPEIUICHHsI 110 MHHMMAJBHOMY 3HA4eHWIO Hecyled CIOCOGHOCTH KOHTPONBHBIX
aHkepoB. OLEHKY HecyIlel cCoCOOHOCTH MPUMEHSIEMEIX aHKEpOB IPH IIPOBEICHUH
(BOCCTaHOBJIEHHH) BBIPAOOTOK IPOBOAAT IPH MOMOINM IITAHIOBBIAEPrHBaTEIIs
He pexke OJHOTO pa3a B Mecsll yepe3 Kaxasie 200 M ITHHBEI FOPHOH BHIPabOTKH, pU
M3MEHEHHH MPOYHOCTHBIX CBOMCTB W OOBOJHEHHOCTH IIOPOJ KPOBIM TOPHOH
BBIpabOTKH, npn' HU3MEHEHHUAX KOHCTPYKIIUH aHKEpHO! KpenH, NIPUMEHEHHH HOBBIX

BHJOB UJIK COCTABOB aMITyJl, & TAKXXE€ TCXHOJIOTHUH YCTaHOBKH aHKCpHOi;I KpCIH.
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22.Tlpy BH3YaIEHOM KOHTpOJIE PabOTOCIIOCOOHOCTH aHKEPHOW Kpemy IMPOBOIUTCS
OLIEHKA COCTOSHHMSA aHKEpOB, JJIEMEHTOB KpelH, 3aDDKKH M BEJIMYUHBI  CMSATUS
IeMIIUPYIOIHX MONATIMBBIX 3IeMEHTOB. [ lepHOIMMHOCTE BI3YaTbHOTO KOHTPOJIS BHE 30HBI
RIUSHUS OYMCTHBIX paboT — He peXke OIHOTO pasa B MECALl, a B 30HAX BIMSHUS OYMCTHBIX
pabor — execyrouso. B ropuex BeIpabotkax ¢ [IIHV TumomM KpoRmH Mo oOpyInaeMocCTH,
HpHBeAEeHHBIM B Tabrme Ne 4 nprioxerus Ne 1 k IHCTpyKiuH, a Taloke Ha y4acTkax ¢ 0co0o
CJIOYKHBIMH TOPHO-TEOIOTHYECKAMH YCIIOBHSMH U HA BCEX CONPSDKEHUSX TOPHBIX BHIpaboTOK
KOHTPOJb  JIeOPMAIMOHHOTO COCTOSHUSL TOpPOX KpPOBTH OCYIIECTRISETCS penepaMH
DIyOMHHBIMH, YCTAaHORIECHHEIMH B CKBXKHHAX uepe3 3540 M. B ropuex BeipaboTkax
¢ I Tumom KpormH 1Mo 00pymaeMocTH, NpuBeAeHHBIM B Tabmue Ne 4 mpuitoxeHus Ne 1
k VIHCTpyKIHH, yCTaHOBKA periepoB NIyOGHHHBIX ocyecTrisieTcs yepe3 80—100 M. B ropHeix
BBIpaboTKax ¢ moponamu Il THIa KpORIMM Mo 0OpYIIAeMOCTH, IPUBEACHHEIM B Tabmuie Ne 4
npwioxkernst Ne 1 k MHCTpyKumH, ycTaHOBKa perepoB NIyOHMHHEIX OCYLIECTRIAETCS YEPE3
200-250 M. B BeIpaboTKaX, 3aKpEIUICHHBIX aHKepaMH IIEPBOIO YPOBHS, YCTaHABIUBAIOT
ITyOUHHBIE perepsl ¢ JBYMS pernepaMH B INIType, a B BeIpaboTKax C ABYXypOBHEBBIM
KpeIUIEHHEM — C TPEMS peliepaMM B LIIType, TpudeM 0a30BEIi (BepXHUI) penep AoKeH
HaXOAWTHCS Ha IIyOMHe, NMpeBhIAONmel rIyOMHy aHKepOBaHHs He MEHee OJHOIo
MeTpa.

23.Tlo ucTeYyeHWHM MATH JIeT 3JKCIUTyaTallMM aHKEpHOM Kpenmu B TOPHBIX
BbIpaboTKaX IVIaBHBI HMH)XEHEep MIaXThl JOJDKEH OpPraHHU30BaTh HCCIIEN0BATE/IbCKHE
pabOTBl CaMOCTOATENBHO WJIM C TNPUBIEYEHHEM HaydHO — HCCIIEA0BATEIbCKOM
OpraHu3alliil C LeNbl0 ompeleleHus paboTOCMOCOOHOCTH aHKEpHOM Kpenu
C UCIIOJIb30BaHUEM:

IpUOOPOB IS OLEHKH MPOYHOCTH 3aKPEIUICHUSI aHKEPHOM KPEIH! B LIaXTHBIX
ycnousax (tuna [TKA-1, ITKA-3, BIIII'-20 wiu aHaJOTHYHAIX 110 HA3HAYCHHUIO);

WHCTPYMEHTOB HJIH MPHOOPOB I OLIEHKH KOPPO3HMOHHOTO M3HOCA aHKEPHOM
Kpenu; |

CTaHKOB ¥ KEpHOOTOOPHHUKOB JUIA B3 THs 00pa3110B BMEINAIOINUX ITOPOA T'OPHBIX
BEIPabOTOK Ha mIyOuHy 10 10 MeTpOB, NEpeHOCHOTO | J1abopaTOpHOro 000pyIoBaHNU
11 OTIpefieNieHHs KpenoCcTH 00pa3LoB Nopox (Mpu HEJOCTOBEPHOCTH Ie0I0THYeCKOH

uHbOpMaIH;




BHJICOOHJIOCKOTIOB JIS OTpeeSIeHUs 30H pacCIOeHUS U TPEIIMHOBATOCTH MOPO]]
KPOBJIH H OOKOB.

Ilo pesynsratam oOcCiiefOBaHHS COCTABISETCS AKT O COCTOSIHUHM BHIPabOTKH
M Ha3HA4aeTcCs JaTa CIeAYIOIIero oOcie10BaHuUs.

24. UcneiTande Hecylled CIOCOOHOCTM aHKepHOH Kpemd B JEHCTBYROILUX
TOPHBIX BBIpa0OTKaX, MPOM3BOAMUTCA IIyTeM ee HarpyxeHus po 0,6V,
rae N, — Hecymas ciocoOHOCTh aHkepa, KH.

25. Ha y4acTkax JIeHCTBYFOILMX U IIPOBOANMEIX TOPHBIX BEIPaOOTOK C HApYIIEHHOMH
aHKepHO# Kpemnblo (pa3opBaHHbIE WM BHIPBAHHBIE aHKEPhI, Pa3phIBEI IIOIXBATOB
U 3aTDKKH, TONHOe CMATHE AeMITMHUPYIONINX MONATIUBBIX 3JIEMEHTOB), PacCIOSHUIMHI
¥ OTCIIOEHHSMH TTOPOJ KPORTH 6osiee S0 MM OT BEHILIENEKAINEH TOPOJIbL, aHKEpHAs Kpemb
YCHJIMBAcTC JOMONHUTENBHON KpENbl0 C BHECEHHEM COOTBETCTBYIOIIMX H3MEHEHMH
B JICHCTBYIOIIYIO JJOKyMEHTALMIO KPEILICHHUS.

26. Pe3ynbTaTel KOHTPONS COCTOSHHMS QHKEPHOH KpemM (UKCUPYIOTCS
HH)XXCHEPHO-TEXHUYECKAMHU pPabOTHHKAaMH HIAXTHl B IIPON3BOACTBEHHO—-TEXHUYECKOH
NOKyMEHTAI[iH, pEeKOMEHIyeMblii oOpasell KOTOpO# IpHBeeH B IPUIOKEHUH
Ne 21 x Unctpyknuu:

B 30HE OIIOPHOTO JIaBJeHUs He pexe | pa3a B CyTKH;

BHC 30HBI OITOPHOIO JABJICHHUS HE PEXE 1 pas3a B MECH1I.




[Mpunoxenne Ne 1

x OeepaibHEIM HOPMaM H IpaBHIIaM B 061acTH
TpOMBIIIUIEHHO# 6e3omacHoCcTH «MHCTPYKIHUS IO pacueTy
U IPUMEHEHHIO aHKEPHO# KPEeNy Ha YrOJBLHAIX IaxTaxy,

YTBepKACHHbIM IpHKa3oM DenepanbHOi CIIyxKOb!

TI0 KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
H aTOMHOMY HaJ130py
oT «19» Hos6ps 2020 1. Ne 448

PACUYET MAPAMETPOB KPEITA U151 KPOBJIX 'OPHBIX BBIPABOTOK
L. ACXOHBIE JAHHBIE JJI51 PACUETA KPEIIX

1. g pacuera CONPOTHBICHUSA aHKEPHOH KpeIH, IJIMHBI AaHKEPOB U HX
MOJATIMBOCTH, KOJMYECTBA AaHKEPOB B pSAAy U PacCTOSHMA MEXAY pAlaMu,
JOTIOJTHUTEIFHBIX CPEACTB YCHICHHUS HCTIONB3YIOTCS. HCXOMHBIC JIaHHEIE:

yCJIOBHS IIPOXOAKH, OXPAHEI U ITOAAEP KaHuUs TOPHEIX BEIPabOTOK;

pacyeTHas IIMPHUHA B, M, ¥ BBICOTa A, M, TOPHBIX BHIPAOOTOK H CONPSKEHHUM
B IIPOXOJIKE;

pacdeTHas nryOHHa PacIOIOKEHUS | TOPHBIX BEIpabOTOK
OT MoBepXHOCTH H, M;

THII CTPOSHHS TIOPOJ KPOBJIH TOPHBIX BEIPaOOTOK;

KJIaCC YCTOMYMBOCTH II0POJ HEMOCPEACTBEHHOH KPOBIIH TOPHBIX BHIPabOTOK;

pacyeTHOe CONPOTHRIEHHE MOPOJ KPORTH TOPHBIX BEIPAGOTOK HA OIHOOCHOE
cxarue R, MI1Ia;

pacyeTHas HecCymas CIOCOOHOCTP AaHKEPOB, YCHIHBAIOIIMX CTOEK, paM,
IIOCaI0YHO-3aIIMTHBIX Kpener N, kH.

2. Ilo ycinoBHsM MPOXOAKH, OXpaHbl ¥ NOAZEPXKaHUs NP pacdeTe napaMeTpoB
KpeIy pacCMaTPHBAIOTCA CIEAYIOIHE FOPHBIE BEIPAOOTKH H CONPKEHHS :

KallMTaJbHBIE OKOJOCTBOJNBHBIE M MarUCTpajbHBIE TOpHEIE BBIPAOOTKH,
U HUX CONPSDKEHMS, TPOBOAUMBIC M IIONNEPKMBAcMble B HEHAPYMICHHBIE OYHCTHBIC
paGoThI MACCHBE 3a MPEZIEIaMK 30H OTIOPHOTO JaB/IeHus, IIPH IIMPHHE IEIMKOB 60/IbLIe

0,1H, Ho He MeHee 30 M;
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MarucTpajibHEle MOJIEBble W IUIACTOBHIE TOpHbIE BBIPAOOTKH, M COIPSKEHHS,
MPOBOAUMEIE B MacCHBE, a 3aTeM IOAACPKUBAEMEBIE B 30HE OIIOPHOIO JABJICHUA
OT OYHCTHBIX paboT mpu mHpHUHe 1enukoB MeHsme 0,14, Ho He MeHee 15 Mm;

IIaCTOBBIE BEIEMOYHBIE TOPHBIE BHIPaOOTKH, MPOBOAUMEIE B MAacCHBE, a 3aTeEM
rorairaeMsle 3a JIaBO¥;

IUTaCTOBBIE BBIEMOYHBIE TOPHBEIE BHIpaOOTKH, IPOBOJUMEIE B MAacCHBE
Mo HagpaOGOTaHHBIM M NOAPaOOTAHHBIM Yy4YacTKaM IIaXTHOTO TMOJNA, a 3areM
nmoramaeMble 3a JIaBow;

IIIaCTOBBIE BHIEMOYHEIE TOPHBIE BHIPaOOTKH, IPOBOJUMBIE 10 HIDKHHM CJIOSIM
MOIIHBIX IIACTOB;

IUTACTOBEIE BBIEMOYHBEIE T'OpHBIE BHIPAOOTKH M CONPSDKEHHS, ITPOBOAHMEIC
B MacCHBE, OXpaHseMble 3a OTpabaThIBaeMOil JIaBOH ILENMKOM IIMPHHOW HE MEeHee
15 M, a 3aTem TOraiaeMsle 3a CMEXXHOH JIaBOH;

IUTaCTOBBIE BBIEMOYHBIE TOpPHBIE BHIPaOOTKH, NPOBOAMMBIE B MAacCHBE
Ha yIapOOIacHBIX H BEIGPOCOOMACHBIX IUTACTAX, 4 33TeM IOralacMele 3a JIABOH;

IUIACTOBbIE BHIEMOYHBIE BEIPAaOOTKH, MPOBOAMMEIE B MacCHBE M OXpaHsSEMBIC,
IeTMKaMHM, a4 3aTeéM IoraliaeMble 3a CMEXHOM JaBOoM Ha YAapOOMAaCHBIX
M BRIOPOCOOTIACHBIX IJIACTaX;

Ha IJIacTaX, CKIOHHBIX K FOPHBIM yZAapam M BeIOpocaM yIiisl M rasa, IIMpHHA
L[EJIUKOB OTIPe/IENSEeTCA COMIaCHO AeHCTBYIOIMM HOPMAaTHBHEIM IOKyMEHTaM;

IUTACTOBBIE BHIEMOYHBIE BHIPaOOTKH, MPOBOAMMEIE B MAaCCHBE H OXpaHAEMbIC
3a OTpabaTbiBaeMON JIaBOW pa3pyLIAlOIMMCS B BEIPa0OTaHHOM IIPOCTPAHCTBE
IEeJIMKOM YIS MUpHHOi (2,5-3,0)m, rae m — MOLHOCTS I1J1aCTa, a 3aT€M MoraliaeMble
33 CMEXXHOM J1aBoii (I MOIIHBIX IUIACTOB LIMPUHA LENTMKa IpuHEMaeTcs (2,5-3,0)h,
e i — BBICOTa BEIPabOTKH, M);

ITACTOBbIE BBIEMOYHBIE BHIPa0OTKM, IIPOBOJMMBIE B MAacCHBE, 3aTeM
NOAAEP)KMBaeMble Ha IpaHHIE C BEIPAaOOTaHHBIM NPOCTPAHCTBOM U IOralIaeMbIe
3a CMEXHOM J1aBOM;

IL1aCTOBBIE BHIEMOYHBIE BHIPAOOTKH, MPOBOAMMEBIE 3a OTpabaThIBaEMOM JIaBoi

Ha paccTosHud cBeime 200 M wiM mociae OTpabOTKH JIaBbl  BIPHCEYKY




11

K BeIpaGOTAHHOMY MPOCTPAHCTBY C 3alllATHOM IOJOCOM ymIfd LIMPHHOM
2-3 M ¥ morairaeMgle 3a CMe)XXHOH JIaBOH;

IUTACTOBbIE MOHTaXHEIE paccedkW (KaMephbl), MPOBOAMMBIE B MAacCHBE
(B TOM 4HCIIE TIO HIDKHEMY CJIOI0 MOIIHBIX ITACTOB) M MOTalllaeMEIe 3a J1aBOH;

paspe3HEle TeYH, OYMCTHBIE KAMephl M 3aXONKH IPU CHCTeMaxX pa3paborku
KOPOTKHMH 3a605MH;

IUIACTOBBIE JEMOHTAXXHBIE KaMEpHL.

3. PacueTHas IIMpHHA POTSHKEHHBIX TOPHBIX BEIPaOOTOK IPHHMMAETCS PaBHOM
UX MaKCHMajbHOM ¢akTudeckodl IMpUHe B mpoxoake. PacueTHas IIMpHHA

COTIPSKEHH TIepECEKAIOIIMXCS TOPHBIX BEIPaboTOK B, M, onpeensercs mno gpopmyre:

B =B’ +B}, (1)

rme By u B, — daxTuyeckas INMpHHA TEPECEKAIOIHUXCS TOPHBIX BHIPaGOTOK
B IIPOXOJKE, M.
PacyeTHas MIMpHHA CONMPSHKEHUM C MPUMBIKAHHEM OIJHOH rOpHOH BEIPaGOTKH

K Ipyroi (0CHOBHOI1), ompezenseTcs no hopmyie:

B, =+/B*+0,5B, )

rae B — gakTHueckas IMMPUHA OCHOBHOM GoJlee MIMPOKOi rOpHOM BEIPaGOTKH, M;
B> — daxTruecKas IIMPHUHA FOPHO# BEIPaGOTKH, IPHMBIKAIOIEH K OCHOBHOH, M.

Ecnu mmprHa compsbkeHHs < 8 M, TO K 30HE CONPSIKEHHUA OTHOCATCH TaKxkKe
YacTH NPHMBIKAIOIMX M IepeceKalolUXcs BhIPaOOTOK Ha IPOTDKCHHH DPaBHOM
0,5 nx mmpuHsl. Ecnu mmprHa conpshkeHus > 8 M, TO K 30HE CONPSKEHUS OTHOCATCS
TaKKe YaCTH NMPUMBIKAIOLIKX H IIEPECEKAIOMXCs BEIPaOOTOK Ha NPOTAKECHUH PaBHOM
UX IIHpHHE. PacueTHas BHICOTa TOPHBIX BBIPAOOTOK M COMPSDKCHHH NPUHHUMACTCS
PaBHOM MX MaKCUMAaIbHON (PaKTHYECKOH BHICOTE B MPOXOJIKE.

4. PacueTHas IIyGMHA ISl CONPSDKEHUM NPHHHMAETCS PaBHOM (haKTHUeCKOH
ITyGWHE OT 3€MHOM ImoBepxHOCTH. PacdyeTHas miyOMHa i TNPOTSDKEHHBIX
FOPH30HTAJIBHEIX M HAKJIOHHBIX TOPHBIX BBIPaGOTOK, YYaCTKH KOTOPBIX HaXOIATCH

Ha pa3sHBIX OTMETKaX, OTIHYAIOLIMXCA He Gonee 9eM Ha 15 %, MpHUHMMAETCs paBHOM




12

MaKCHUMaJIbHO# rryOuHe. IIpu GoMbineif pa3sHOCTH OTMETOK pacyeTHast IIIyOWHa TOPHBIX
BBIpa0OTOK MPUHUMAETCS 10 YIACTKAM C Pa3JIMYHBIMHU pacieTHHIMH [TyOHHAMH.

5. PacueTHOe COIMPOTHBIICHHE TOPOX OOHOOCHOMY CXaTuio B Maccuse R., Mlla,
CIIeAyeT OMpeHeNATh OTHEIBHO I KPORTM U OOKOB KaK yCpeJHEHHOe IO 3alleraroLiyM
JIATOJIOTHYECKIM Pa3HOCTIM, BMEILIAIOIIMX FTOPHYIO BEIPabOTKY MOPOI, B KPOBIIE — HA BBICOTY,
PABHYIO ILMPHHE MPOTDKEHHBIX TOPH30HTAIBHBIX, HAKIOHHBIX TOPHBIX BHIPAOOTOK, paBHYIO
B, tne B — nmpuHa BbIpabOTKH, M; Ha COMPSDKEHMSX — Ha BBICOTY, paBHy© 1,5B,
rme B. — pacueTHas IMPHHA CONPsDKeHMA, M. B OOkax yduThIBaeTCS MPOYHOCTH MOPOL,
3aJIeralOIMX IO BHICOTE BHIPAGOTKH WITH COIPSDKEHHS.

Pac4yeTHOE CONPOTHRIIEHUE NOPOJ ONPEAEIAETCA:

R m +R m,+..+R kk
ﬂf[ﬂKpOBﬂH Rc =( clml c2m2 cnmn) [ nn; (3)

m +m,.+m,

(Rcl’nl + Rc2m2 +..+ chmn)kcknn
h s

Jlns 6okxoB R, = 4)

rre Rc1... Re,— COTPOTHURIIEHHE CKAaTHIO coeB ropox, Ml 1a (Tipu onpeaeneHiy IpouyHOCTH
nopoz o KoadrimenTy kpenoctd f nepecuer B MITa nposomir o ¢opmyie R = 10f);

mi, ..., M, — MOIIIHOCTH CJIOEB MOPO, 3aJIETalOIINX B KPOBJIE WM B 60KaxX FrOpHOH
BEIPaOOTKH, M;

k. — xoaddunueHtT, YUYUTHIBAION[MA HApyIIEHHOCThH MAacCHBa IOpOX
IIOBEpXHOCTAMH 0e3 cuemieHus, Jubo ¢ Maioii cBa3HOCTBIO. Koabduuuenr
k. IpH OTCYTCTBHM pe3yIBTAaTOB O OypeHHIO ¢ OTOOpOM KepHa NPUHUMAETCS PaBHBIM
0,9 mna I u II TumoB kposiu, 0,6 mnsg Il tunma u 0,7-0,8 g IV Tuma KpoBiw.
ITpy HaJIMYHMH pe3y/ETAaTOB Pa3BeOYHOrO 6ypeHus npH R, pasHeM u Gonee 30 MITa,
k. onpexpensiercs mo tabnuue Ne 1 mpunoxenus. g nopox ¢ R. menee 30 MIla k.

onpeaenseTcs no tadbnuie Ne 2 npuaoKeHUs.
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Tabnuya Ne 1
3nauenns ko3uiHenTa k. npu nopoaax ¢ R. paBHbIM H Goaee 30 MIla
CpenHee paccTosiHEE MEXTY OBEPXHOCTSAMH OCa0IeHHs TOPO, M ke
Bonee 1,5 0,9
1,5-1,0 0,8
1,0-0,5 0,6
0,5-0,1 0,4
Mesnee 0,1 0,2
Ta6nuua Ne 2

3uauenus ko3pduunenta k. npu nopoaax ¢ R. menee 30 MlIla n B 30Hax
TEeKTOHHYEeCKHX HapyIIeHHu

XapaKTepHCTHKA MECTA Pa3MeIICHHS BhIpabOTKH ke
IInukaTtuBHBIE HapymeHHs ¢ paguycoM Oonee 300 M HMIM JUM3BIOHKTHBHBIE —
Ha PacCTOSHHM CBHINE 4Nuop (Nuop — HOPMaNIBHAs aMIUTHTYa HapymeHus 10 10 m),
TO €CTh BHE 30HEI BIMSHUS HapyIICHH 0,9
IlmukatuBHBIe HapymeHHA ¢ pagmycoM MeHee 300 M HIM B 30H€ BIHAHHA
JU3BIOHKTHBHOTO HAPYIICHHS HA PACCTOSHUSX OT HETO 4Nyop 10 Nuop 0,6
HenocpencTBeHHO B AU3BIOHKTHBHBIX HAPYIICHUIX HA PACCTOSHUH OT HUX MeHEE Nuop,
B TOM YHCJI€ B 38MKaX TEKTOHHYECKHX HapYIICHHH 0,3

ksn — X0O(QOHUIMEHT CHIDKEHWS COMPOTHBICHHMS IIOPOZ CXATHIO 33 CYET

BO3JECWCTBHUA BJard, yKa3aHHbI# B Tabmune Ne 3 mNpHioXeHHs, NPUHMMAECTCA
B 3aBUCHMOCTH OT POYHOCTHU IOPOJ H YIUTHIBAECTCS TOIBKO B CIy4ae UIUTEIBHOIO
0o0BOIHEHMs TOpPOA B TOPHBIX BhIpaboTkax (Gonmee 6 MecsleB), IS OCTANBHBIX

YCIOBHH k= 1.

Taonuua Ne 3
3navenns ko3pPHuHEHTA Kaa
ComnpoTusnesue nopox 30 50 60 80 100 | 120 | 160 | 200
OJHOOCHOMY C)KaTHIO B oOpa3ie
Rc, MIla

3unauenue ko3 dunuenta kan 0,4 0,5 0,6 0,7 0,75 | 0,82 | 0,86 0,9

IMpu omuopoxHoii xposine (I Tum xpommw), mpuBeneHHON B Tabmuue Ne 4

IPWIOXKEHHUS, R., onpenensiercsa no popMmyie:

_ (R + R R K,
c 9 s

R (5)
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e Rpuax ¥ Ryin — MaKCHMAJIbHOE 1 MUHUMATFHOE COITPOTUBIIEHHUE ITIOPOJ Ha OMHOOCHOE
c)xaTHe B KpoBiie Ha Beicoty B wimu 1,58, MI1a.
6. Eciin B KpoBie ropHBIX BHIpAaOOTOK 3ajleraeT CJIOM IPOYHBIX OJHOPOIHBIX

mcn

nopox ¢ R>60 MIIa npu coorHOLIEHHH >0,5, T0 pac4eT IPOBOJAT IO IIPOYHOCTH

sToro cjos 6Ge3 ydera IOpOJ, PacmoloXeHHBIX Bbime. IIpu Gompmmx pasbpocax
3HAYEHHH MOIIHOCTH CJIO€B M MX INPOYHOCTH HEOOXOAMMO IPUHHMMATH CpEOHHE
3HA4YE€HHUsI, €CITM HEBO3MOXXHO X YTOYHHTD.

PacuerHOe compoTHBICHME IOpOJ KPOBIM Ha OIHOOCHOE  CXKarHe
B MpPOTSKEHHBIX TOPHBIX BBHIPaOOTKaxX cleqyeT CYMTaTh OJWHAKOBBIM, €CIH OHO
HaxomuTcs B npefenax + 30 %. Ilpu 3ToM NpHHMMaEeTCS €ro MUHAMAIIbHOE 3HaYCHHE.
ITpu usMeHeHnuu R Gonee yeM Ha + 30 % mocnenyromuii pacyeT napaMeTpoB Kpemnu
BEZIETCS 110 OTAEIBHBIM Y4acTKaM ropHOH BEIpabOTKH.

7. Ilpu pacdyere CONPOTHBICHWS M AJIHMHEI aHKEPOB, BHIACILIIOT YETHIPE THIIA

KPORIIH MO0 00pYIIaeMOCTH, IpUBeieHHbIe B Tabnulie No 4 MpUIToKeHHS.

Tabnuya Ne 4
THOBI IOPOA KPOBJIM IO 00pYIIaEMOCTH
I Tun KpoBiIH II Tun xpoBmM III Tun xpoBu IV tan xposmu
OnnopoaHas KpOBIIs Heognopomgnas OpnoponHas IMavxu yrs
M3 CIIOUCTHIX kpoBns. Han ¥ HEOXHOPOJHAs KPOBILA, Onectsmero,
IPEHMYIIECTBEHHO HENOCPEICTBEHHOH KPOBJIS C HHTEHCHBHOH | IOJyOIeCTAIEro
DINHUCTBIX, KpOBJIEH U3 CIOHCTBIX KococeKymein IIOJTyMaTOBOTO,
MECUAHO-IIMHUCTHIX | CIIAHIEB MOIMHOCTHIO TPEIHOBATOCTHIO MaroBOTO,
U mecuaHbx ciaaHues | ot 0 xo 0,3 B 3ajeraioT | B 30HaX TEKTOHHYECKHX (R.> 8 MIla)
(apruwumToB MacCHBHBIC IUTHKaTHBHBIX
H aJIEBPOJIHTOB), NEeCUaHHKH, 1 pa3pbIBHBIX HapyIICHUH,
(R: < 60 MIla) (Rc> 60 MI1a) KPOBJIA C HEYCTOMYUBBIMH
noponamy, (Rc< 30 Mila)

8. Ilpu onpeneneHHH IIOTHOCTH YCTaHOBKH aHKEPOB, KOHCTPYKLHH OIIOD,
3aTSHKKH, TEXHOJNOTHM KpeIUIeHHs KPOBIH IpH INPOXOAKE, JJIS BCEX THUIOB KPOBIH
Mo o6pylIaeMOCTH, HEMOCPEACTBEHHYI0 KPOBIIO HaJl TOPHEIMH BhIpabOTKaMu
U CONPSDKEHUSAMH ClIeAyeT pa3aesiATh Ha TPH KiIacca [0 yCTOHYMBOCTH, IIPHBEICHHBIC
B Tabnurie Ne 5 npunoxeHus.

Bo Bcex Kiaccax YCTOWYHBOCTH KPOBIIH OL[EHUBAETCSA 3a TIEPHOJ] IIPOXOTIECKOTO

IMKJIAa.
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Tabnuya Ne 5
Knacchl Nopox KpoB/iH N0 YCTOHYHBOCTH
I xmacc. HeycroitunBas II xmace. KpoBis cpennei III xnace. Ycroiunas
KpPOBJIIA YCTOMYHBOCTH KpOBJIs
OOpymeHne KpOBIH NOCIE Coxpanenne yCTOHIMBOCTH CoxpaHeHHe yCTOHIMBOCTH
OOHaXEHHS Ha PaCCTOSHHAH IIpy OOHA)KCHHUHU KPOBIH KPOBJIH NpH OOHAKCHUH
ot 3a605 10 1 M. Ha PacCTOSHHUH OT 33605 Ha PacCTOSHUH OT 32604
[IpeuMmyiecTBEHHO orl o3 m. CBBIIIE 3 M.
TOHKOCTIOMCTBIE [TperMyImeCcTBEHHO CIIOUCTHIC IIpenmymecTBEHHO
U TPEIIHHOBATHIE IJIMHUCTHIE | MAJIOTPEMMHOBATHIC TNIHHACTHIC MacCCHBHBIC
cnannel ¢ Rc< 30 Mlla ¥ ntecyaHbie caaHmbl ¢ 30 < Re < | HeTPEIMHOBATRIE TECHAHAKA
80 MI1a, yrons ¢ Rc> 6 MIla ¢ R.> 80 Mlla

I1. OCHOBHBIE PACYETHBIE NOJIOXKEHHUS

10. Pacuer mapaMeTpoB aHKEpHOH KpemM H IONOJHHUTENBHBIX CpPEICTB
ee YCHJIEHHS IIPOBOJHUTCS B 3aBACHMOCTH OT MHTEHCHBHOCTH TOPHOIO IaBJICHH,
ONPEJEAEMOTO C YIETOM Pa3MepoB M NTyOHHBI PACIONOXKEHHUs TOPHBIX BhIpaboToK
M CONIPSDKEHHI OT [MOBEPXHOCTH, CIocoba M MapaMeTpoB HX OXPaHBI OT BIMAHUA
OYHCTHBIX paboT, MPOYHOCTH, TPELIMHOBATOCTH U YCTONYMBOCTH MOPOJ KPOBITH.

11. B kauecTBe KpHUTEpHs HHTEHCHBHOCTH TODHOTO [aBJICHHMs UL DacyeTa
KpeIH CleMyeT TPUHAMATh PacueTHBIE CMEIICHUs KpOBIi. MeTosuka onpeneneHus
PacYeTHBIX CMeIUeHH# KPOBIM JUIA CONpPSDKEHWH U PasiHIHbIX KaTeropui
MPOTHKEHHBIX TOPHBIX BHIPAOOTOK 3aBUCHT OT NPHHATHEIX, B COOTBETCTBUM
¢ pa3zenoM I IpuIIoKeHHsl, KCXOTHBIX JaHHbIX JUI KOHKPETHBIX YCIIOBHH U IIPHBEJICHA
B nnpwiokeHusx Ne 14 u Ne 18 x Muctpykuuu.

B ycnoBmax, rie pacdeTHble cMemieHHs Kpomd Gomsme 300 M,
NPeMMYIIECTBEHHO NpH IOMAEPKAHMM TOPHBIX BBIPabOTOK Ha TpaHHLe
C BLIpa0OTAaHHBIM MNPOCTPAHCTBOM, MpPOBEJCHMH HX BIPHUCEUKY U OXpaHE
paspyIIaloMMCs LEITHKOM, pacdyeT NapaMeTpOB aHKEPHOH KpemH MPOBOAUTCH UL
cMemmenuii kpoBmM He Gonee 300 mm. Ha wacte cmemeHnuii Oonee 300 MM
PacCUUTHIBACTCS KPEMb YCHIICHHUS.

IMapameTpsl aHKEpPOB IIyOOKOrO 3JOXEHHs, PaCCUMTBHIBAIOTCA HCXONA
U3 BO3MOXHOCTH «IOJABECKI» IIOPOJHO# MauKM, cOCTOSIIell M3 CIOEeB pasIuYHOM

MOILITHOCTH M MPOYHOCTH K MOpOJaM 3a NpCaciaMu CBOJIa €CTECTBEHHOI'O paBHOBECHA
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WIA K MOIIHOMY H KpelNKOMy CJOK IIOpOABI, HaxXONAIIEMyCd Ha pacCTOSHUH
3—6 M u Golee, OT KPORJIM FOPHOH BBIPAOOTKH.

12. Ilpu ompezneneHUH U BbIOOpe AOKYMEHTALMH KPEILICHHS B 3aBUCUMOCTH
OT pacyeTHHIX CMEIICHHWH U OT WHTEHCHBHOCTH IPOSBICHHMH TOPHOIO MAABJICHUS
BBIAENSIOTCS CIIENYIOIHE YCIOBHS MOANEpkKaHUS TOPHBIX BEIpabOTOK:

He6OoNBLIOE TOPHOE JaBlICHHE, IPU CMEIEHUSIX KPOBIU MEHBIIE 50 MM,

TOpHOE [ABI€HHE CpelHell WHTEHCHUBHOCTH, IPM CMEIICHUAX KpOBIH
ot 50 1o 200 MM BKJTFOUMTENILHO;

HMHTEHCHUBHOE T'OPHOE JaBjIeHue, IPH cMelIeHnsX KpoBiu 6omee 200 mm.

13.Bo Bcex YCIOBHSX HHTCHCHBHOCTH TOPHOIO JaBIEHHSA IUIOTHOCTH
YCTAHOBKH aHKEpOB B KPOBJIE OMPEAEeNAeTCs N0 BEIMYMHE CMEIUECHHIA, IpOoBepAeTcs
U, YBEIHYHBAETCA MO (pakTopy TpeGyeMoll MHHHMAIBHOH IUIOTHOCTH YCTaHOBKH
aHKepoB. B 3aBHCHMOCTH OT YCTOHYMBOCTH HENOCDEACTBEHHOH KPOBJIH B Kilacce
HEYCTOMYMBOM KpOBIH He MeHbIIe 1 aHk/M?, B Kiacce CpeIHEYCTOHUMBOH KpOBIH
He menbie 0,7 aHK/M? U B KJIacce YCTOHUMBOM KPORTH He MeHbe 0,5 ank/M?.

14. Bo Bcex TrOpHBIX BBIpabOTKaX M CONPSDKEHUSX MPH PACYETHBIX CMEMIEHUSX
kpoBiu Oonbme 150 MM, Wi MCKIIOYEHHS IEPErpy30K, aHKEpBl M yCHIMBAIOLIMC
NOIIEPXKHBAIONIHME KPEMH YCTAHABIMBAIOTCS C OJATIMBEIMH HIH € JAEMIIGHUPYIOMIMMH
HOJATIMBHIMKM  3JIEMEHTaMM, CMHHAIOIIMMHUCA IIPH Harpyskax, JOCTHIarOLIMX
80 % ot Hecye# CrIOCOGHOCTH aHKepa.

Jis aHKepOB ¢ YacTHYHBIM 3aKpEIUICHHEM 10 [UIMHe INNypa,
HeoOXxo[uMasi BEJIMYHMHA IOJATIMBOCTH COCTaBiseT 10 20 MM NpH CMEIICHUAX
150 MM u go 35 MM npu cMemeHudsx 300 MM, a 3aKpeIUICHHBIX IO Bceid
nnuHe ot 15 mo 25 mwm. Ilpu cMelneHusx cBbiire 50 MM B TOPHBIX BEIpaboTKax
M CONPSIKEHHAX, B KPOBJIE KOTOPHIX 3aj€raeT YrOJNbHBIA IUIACT W IOPOABI,
OTHECEHHBIE K ONMAaCHBIM I10 TOPHEIM yZapaM U BEIOpOCaM, YCTaHABIMBAIOT aHKEPBI

C MOJATIIMBOCTHIO He MeHee 50 MM.
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III. PACYET TAPAMETPOB KPEIIU BHIPABOTOK M CONIPSIKEHUIA,
IMPOBOIUMbBIX H NOAJEP)KUBAEMBIX B MACCHUBE BHE 30HBI BJIUSTHUA
OYHUCTHBIX PABOT

15. B ycnosusix He6OMBINOro rOPHOTO JABIEHHS MPH PACYETHBIX CMEIIEHUIX KPOBIH
Uy o 50 MM ropHbie BEIpaGOTKH H CONPSDKEHHS Ha BECh CPOK CIIYXKOBI 3aKPEIIAIOT
aHKepHOM Kpemnbio. [iis I THNa KpOBIM CONPOTUBIIEHHE aHKEPHOM Kpenu P, U IJIHHy
aHKepOB [,, yCTaHAaBIMBAaGMBIX B MPOXOA4eCKoM 3ab0e ClieyeT NpPUHHMATH
no Tabmuie Ne 6 NMPHIOKEHHS, e YKa3pBaeTcsa o0las IJIMHA aHKEPOB C yYETOM
¥X 3aMKOBOM 4YacTH W BhICTynaromieil B BBIpaOOTKy 4acTH cTepkHs. [Ipu wmmMpuHe
BoIpaboTKM OT 8 g0 12 M TDpUMEHATs ABYXYypPOBHEBYIO CXEMy KpENH

(mpunoxenue Ne 4) ¢ AMHON aHKEPOB IIEPBOrO YPOBHS He MeHee 2,4 M.

Tabnuua Ne 6
IMapamerps! kpenu aas I THIA KPOBJIH
PacyerHas mmpuHa Comnportusnenue JnvHa aHKepoB, M
BEIPaGOTOK M CONPSIKEHHIA B IPOXOJIKE, aHKepHO#M KkperH, KH/m?
M
3,0 35 1,6
3,5 40 1,7
4,0 45 1,8
4,5 50 2,0
5,0 55 2,2
55 60 24
6,0 65 2,6
6,5 70 2,8
7,0 75 3,0
8,0 80 3,2

IMpwu II Tume KPOBIM CONMPOTHRIEHUE aHKEPHOM Kperu P, ClieyeT MPUHUMATh
Kak aua I TMna KpoBiM, a JUIMHY aHKEPOB MEHbBIIE C YYETOM MOIUIHOCTH
HEMIOCPEACTBEHHOH KpOBMM hyx < 0,3 B U DIyOMHBI 3aKpeIUIeHHS aHKEPOB
B YCTOWYMBHIX MNpPOYHBEIX mMopojax Oonee wnu paBHOM 0,5 M B COOTBETCTBHH
¢ Tabnmuueit Ne 7 npunoxeHus, rae npu mwupuHe BepaboTku oT 8 10 12 M crexyer
IPHUMEHATh JBYXYPOBHEBYIO CXeMy Kpenu (mpuioxenue Ne 4) ¢ JyMHON aHKepOB

IIEpBOIoO ypoBHs He MeHee 2,0 M.




Tabnuya Ne 7

IMapamerps! kpenn Ajas I Tuna Kposin

PacueTHas IIHpHHA BHIPaGOTOK ConpoTHBIIEHHE JinuHa aHKepoB, M
Y CONPSOKEHHUH B POXOJKE, M AHKEPHOMH KpemH, Tax< 0.2B Fax> 0.2B
xH/M? . .
3,0 35 1,4 1,5
3,5 40 1,5 1,6
4,0 45 1,6 1,7
4,5 50 1,7 1,8
5,0 55 1,8 2,0
5,5 60 1,9 2,1
6,0 65 2,0 2,2
6,5 70 2.1 2,3
7,0 75 2,2 2.4
8,0 80 24 2,6

IIpu III Tume

KpOBJIH P, a H I} a IIpAHHAMaTb B  COOTBETCTBHH

c Tabnuneit Ne 8 npunoxxeHus, rae NnpH OIMpUHe BEIpaboTKH oT 8 10 12 M ciexyer

IPUMEHATH JABYXYPOBHEBYIO cXeMy KpemnH (mpmioxeHue Ne 4) ¢ IIMHONM aHKEpOB

MIEpBOro ypOBHs He MeHee 2,4 M.

Tabnuua Ne 8
IMapamertps! kpenn a4 III Tuna kposian
BH;;%S;ZT;’L?:;;H:HHE Con;iormnneﬂne , JlnviHa aHKepOB, M
aHKepHO# kpery, KH/m
B IPOXOAKE, M
3,0 40 1,8
3,5 45 2,0
4,0 50 2,0
4,5 55 2,2
5,0 60 2,4
5,5 65 2,6
6,0 71 2,8
6,5 77 3,0
7,0 83 3.3
8,0 90 3,6

ITpu IV Tunme xpoemu P, u I, npuHUMAaTh B COOTBETCTBHM C Tabmunei Ne 9

MPUIOXKEHUA, TOe MpH IIMpHHE BhIpaboTku oT 8 10 12 M cnenyer NpHUMEHSITH

IBYXYypPOBHEBYIO cxeMy KpenH (npuiioxeHue Ne 4) ¢ 1IMHOM aHKEPOB IEPBOro YPOBHS

He MeHee 2,4 M.




Tabnuya Ne 9

IMapamerps! kpenu Aas IV Tuna kpoBan

PacyerHas mmpuHa Conporusnenue JlnuHa aHKepoB, M
BBIPAGOTOK M COMpPSKEHUH aHKepHO# kper, KH/M?
B IIPOXO/KE, M
3,0 40 1,9
3,5 45 2,1
4,0 50 23
4,5 55 2,5
5,0 60 2,7
5,5 65 2,9
6,0 70 3,2
6,5 75 3,5
7,0 80 3,8
7,5 - 85 4,1
8,0 90 4,5

Ecnu MOImHOCTH YroNbHOHM Iadyku B KpoBie coctasier 1,5-2,5 M, To AMHHY
aHKEPOB MPHUHUMAIOT PaBHOH MOIIHOCTH YTolIbHOM nauku mwmoc 0,6 M.

16. B ycnoBHusaX ropHOro AaBlI€HHS CpPeIHEH MHTEHCHMBHOCTH IIPH PAcYETHBIX
cmeweHusx kporm Uy Ao 300 MM, B rOpHBIX BBIpa0OTKax M CONPSIKCHUSAX,
OXpaHsieMbIX IeNMKaMH mupuHo# Gomee 0,1H M, UX KpeluieHHME U NOAAEpXKAHHE
B TeueHHe BCEro CpoKa CIyXOBI clefyeT MpOU3BOIUTH OJHONH aHKEPHON KpeMbIo
¢ mapamerpamu P, u I,

npu | Tune KpoBJIM B COOTBETCTBHH C HOMOTPaMMOM, NpUBEICHHON Ha pUCYHKE
1 npunoxxeHus;

npu Il Tune kposnu P, IpUHUMATh B COOTBETCTBHY C HOMOIPaMMOM Ha pUCYHKE
1 npunoxenus, a IUIMHY aHKEpPOB IMpPUHHMATh B COOTBETCTBUHU ¢ Tabmuuelt Ne 7
HPUIIOKEHS,

mpu III TMme KpoBiau cCOnpoTHBICHHWE KpEenH U [JIHHY aHKEPOB IIPHHHMATH
Ha 10% OGonbie paccYyuTaHHBIX 110 HOMOTpaMMe PUCYHKa | MpUIOXKeHHS],

npu IV Tume KpoBIM COIpPOTHBICHME KpeNH M UIMHY aHKEpOB IIPHHHMATh

Ha 20 % Gonble pacCYUTaHHBIX IO HOMOTpaMMe PUCYHKa 1 IpUIIOXKEHMS.
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17. B I u III THnax KpoBId, IPH YBEJIMYEHHH CONPOTUBIICHUS aHKEPHOH KpeIH
TI0 CPaBHEHHIO C YKa3aHHBIMH B ITyHKTax 15 U 16 npunoxenus, JIHHY aHKEPOB MOXHO
YMEHBILHUTH 33 CYET MOBHIMEHHS UIOTHOCTH YCTaHOBKH aHkepoB Ha 10 % mpu 1,3P,
u Ha 20 % nipu 1,5P,. IIpn 3TOM MUHUMaIbHAs ATMHA aHKepoB pasHa 0,358 mpu I Tune
n 0,4B npu 111 Tune xposau.
IV. PACUHET ITAPAMETPOB KPEIIH VIS MATUCTPAJIBHBIX BBIPABOTOK

M CONPSIXEHUMN, TOAJAEPXKUBAEMBIX B 30HE OIIOPHOT'O JABJIEHHSA TP
IIUPUHE IEJMKOB BOJBUIE 0,05H, HO HE MEHEE 15 METPOB

18. B ycnoBusix HeOONBIIOrO FOPHOTO AABICHHS NPH PAaCYETHBIX CMEIICHHAX
kpoenmu Uy m0 50 MM KpemieHWe W TONEp)KaHHE BCEX TOPHBIX BBIPaGOTOK
U COIpsSOKEHWH TPOBONUTCA OOHOM AaHKEpHOH Kpemblo, YCTaHABIMBacMOM
B IIPOXOYECKOM 3a00€ C MmapaMeTpaMu COIPOTUBIIEHUS aHKEPHOH Kpenu P, U JUTHHEI
aHKepoB  /,, AHAJOrMYHO TIyHKTY 15 TpHiIoXeHHs B  COOTBETCTBHH
¢ Tabnuuamu Ne 6-9.

19. B ycnoBusX TOpPHOTO JaBJIEHHS CpelHEH HHTEHCHMBHOCTH KpeIUICHHE
H TOAIZIepXaHHe BCEX TOPHBIX BEIPAOOTOK M CONPSKEHHH ClieyeT IPOU3BOIUTE ONHOM
aHkepHO# Kpenbio. [Ipu pacuete aHkepHOU Kpemu mo cMemeHusM Uy 3a BeCh CPOK
cyxObl mapaMeTpsl aHkepoB P, © [, TpuUHMMaTh B COOTBETCTBHH
¢ MyHKTamM# 16 u 17 npunoxeHus.

20. Ilpu cmemenusix Uy > 200 mm, B I, III u IV TMmax xpoBnu MpUMEHSTH
aHKepbl, YCTaHaBIHBAE€MBI€ IIPU IPOXOAKE C Py ¥ /5 i, PACCUUTAHHBIMH 110 CMEILEHUAM
KpoBiH Uy 10 BIUSHUA OYUCTHBIX paboT, C MOCIEAYIONINM YCUICHHEM Ha PaCCTOSHUH
1o nassl 0,1 H aHKepHOI Kpembio ¢ mapaMeTpamu Pay U [, y, paBHBIMH:

Pa.y = PPy (6)
la.y = la, (7)
rae P, u [, — COTNPOTHUBIIEHHE aHKEPHON Kpelu M JUIMHA aHKEPOB II0 PaCYETHHIM
cMeIIeHUsIM KpoBiH Uy Ha BECh CPOK CITy>KOBI BEIpaOOTKH.

21. Ilpu cMemennsax kposnu npesbimaomux 300 MM BO3MOXHO KpEIUICHHE

ropHO#i BBIpaOOTKM aHKepaMH B JBa YPOBHA. P, U [, aHKEPOB HH)KHEro YPOBHA

NPHHHUMAIOTCS 10 PUCYHKY No | TIpHIIOXKEHMs, UCXOAS U3 pacyeTHBIX CMEILEeHH
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kpoBiu Uy 10 Havana BIHAHUS NEPBOH J1aBbl WX IO IPUHATHIM CMEIICHHUIM PaBHBIM
U= 150-200 MM.

AHKepsl BEpXHEro ypoBHs (IIyOOKOro 3all0XEHHs) YCTaHaBIHBAIOTCA BCIEN
32 aHKepaMH HIDKHETO YPOBHs TPHM IIPOXOJKE TOPHOW BBIPAOOTKH MIH TO3Xe
Ha paccTosHUY 1o nassl 0,1H.

22. TTpu pacdeTe MapaMeTpOB aHKEPOB BEPXHETO YPOBHS OXHIa€MOE NABICHUE
IopoJ, CBOJa Ha Kpemb OGOHX ypOBHeil Ha 1 MOTOHHBIA MeTp IJIMHEI TOpPHOH
BBIpaGoTKH Ps, KH/M, onpeznensercs mo popmyie:

2
})cn = E‘Bphcny 3 (8)

rie B, — pacueTHas mMpHHA TOPHOH BEIPaGOTKH, SBIAIONICHCA OCHOBAaHHEM CBOZA
[aBJEHHs TIOPOJ KPOBITH, M (PACCIUTHIBAETCS COIIACHO MPHIIOKEHHIO Ne 4),

y — 06BEMHEIH BeC MOPOZ KPOBIIH TOPHOH BBIPaGOTKH, xH/™M3;

hes —BBICOTA CBOJAa €CTECTBEHHOTO DABHOBECHS OO Hal TOPHOH

BEIPabOTKOlA, M, onpenesieTcs 1o Gpopmye:
h,=k,B,, 9

1€ ke — KOODHITHEHT CBOMA, OTpesensieMbIi 1o TaGumie Ne 1 mpriokeHns Ne 4,
PacueTHOe yIeNbHOE JaBICHHe IIOPOA CBOA Ha Kpemb Pey, KH/M?,

ompezneseTcs no popmyie:

P
})cn.y__-f’ (10)

OxugaeMoe yIEIbHOE JaBleHHe IOpOJA CBOZa Ha KPEMb BEPXHErO ypOBHA
Ps.xy, KH/M?, onpenensercs no ¢popmyse:

Ra.x.y = cB.Y - kp.a,HPa.H.y’ (1 1)

rie P,uy — CONPOTHBICHHE aHKEPHOM KpeNmH HMKHErO YPOBHS, ONpEACIAEMOS,
KaK H CONPOTHUBJICHHE aHKEPHOMH KpenH P,, MYHKT 21 IPHIOKCHHU,
kpsu — XodhOUIHEHT pa3rpy3kd aHKEpOB rIyOOKOTO 3alOXEHUS aHKepaMH

HIKHETO YPOBHS, PaBeH:

k=t (12)

p.BH h ’
B
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rae lpo — AKTUBHAS JUTHHA aHKePa HIDKHETO YPOBHSA 6€3 BBICTYMNAIOLIeH JacTH, M.
JInMHa aHKepa BEpXHEro YpoBHA [, ONpenensercs Mo dbopmyie
16 B mpunoxenun Ne 4. '
Heobxommast [WIOTHOCT YCTAHOBKH aHKEPOB ITyGoKoro 3anokeHust [y, aHK/M?,
onpezensercs o hopmye:

PB.K.y
HB.K = N ’ (13)

Ka

e Ny — Hecymas criocOGHOCTb OZJHOTO aHkepa, KH.
AHKepBI TTy60KOTO 3aI0KeHNs (BEPXHEr0 YPOBHS) YCTaHARIHBAIOTCS MEXIY
psIaMH aHKEpOB HIDKHETO YPOBHS.

KOJMHECTBO aHKEPOB BEPXHETO YPOBHSL B PSITY Mpsx, OTIPETIETISETCS 1O (hopMyTe:

n,,.=BIL.C (14)

BK BK?

rie Csx — PaCCTOSHIE MEXY PSJaMH aHKepOB BEPXHETO YPOBHA, M.

IIpHHIMI PACTIONOXKEHHs aHKEPOB DIyOOKOro 3aJloKEHHs IpEeACTaBICH
B mmyHKTax 18-20 mpunoxenus Ne 4. Heobxonumas BeTMIHHA 3aKPEINICHHA aHKEpOB
TyGOKOTO 3aJI0XKeHHs B CKBaXuHe He MeHee 1,1 M.

V. PACUET ITAPAMETPOB KPEIH JIJISI BIEMOYHBIX BBIPABOTOK,
IIOTAIIIAEMBIX 3A JIABOU

23. B ycnoBHsX HeGONBIIONO W CpefHEed MHTEHCHBHOCTH TOPHOTO JABJICHUA
KpEIUICHHE U NOJyIep)XaHHe KPOBJIH TOPHBIX BEIPaGOTOK MPOBOAMTCS OIHO# aHKepHOH
Kpensio ¢ P, U [, I(pUHHMaeMBIMH:

Npd CMEIUEHHUAX KPOBIH K MOMEHTY IMOrameHus TOpPHOM BBIPAOOTKH
U, no 50 MM aHQJIOTMYHO IMYHKTY 15 MpHIOXKESHNU;

npH cMelleHnsIX 6onbie 50 MM aHaJIOTUYHO ITyHKTaM 16 1 17 npunoXeHHUs.

24. B ycnoBusX, [ PacieTHBIE CMEIeH s KPOBIIM B IPOIOIDKEHHE BCEIO Cpoka
ciyx681 Uy, npessimaior 100 My, ipu L, 11T 1 IV Tmax KpoBIH, NapaMeTpel aHKepHOH
KpenH OMpelessIoTCs IO pPacyeTHBIM CMEIUECHUAM KpOBIH TOpHOM BBIPAOOTKH
10 BIMSHHS ONOPHOTO JaBleHus noramaiomeii nasel Uy, Ha paccTosHum 10 JaBsl
0,1 H npoBOIUTE YCTAHOBKY aHKEPOB yCHJIEHHUS C PayH I,y 10 MyHKTY 20 IPHIOXKEHHUS.

I'IapaMeTpLI COIIPOTHBIICHUS U JIHHBI aHKepHOﬁ Kpenu onpeaensatoTcs pacYeTHBIMH
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CMEIEeHMsIME KPOBIIH B TIPOJIOJUKEHHE BCEro CPOKa CIYXOb! ropHO# BbIpaGoTKH Up,
WIA TPOBOZMTCA YCWIEHHWE yCTAHOBKOM B CpelHeH 4YacTH TOpHOH BBIPabOTKH

IIOJATIMBbIX CTOEK C CONPOTHBIEHHEM Py, KH/M?, paBHEIM:
P, =15E-P,), (15)

rae P, — Tpebyemoe, 110 PHCYHKY 1 NMPUIOXEHHS, COMPOTHBICHHE aHKEpHOH Kpenu
IO PaCYETHBIM CMEIIEHAIM KpOoBIH Uy IpH MOrallleHHH NrOPHBIX BEIpaboTok, KH/M%;
Pan — CONPOTHRIEHHE YCTAHOBIEHHOM IPH IPOXOAKe aHKSPHOH KperH, xkH/M2,

25. B yCIOBHAX NPOSBIEHH TOPHOTO JaBlIeHHUs, 0003Ha4ECHHBIX B [[yHKTE 24,

KpEIUICHHe TOPHOHM BHIPaGOTKH OCYIIECTBIIAETCS YCTaHOBKOH aHKEpHOW KpeIu

Mo IBYXypOBHEBOM CXeMe, C pacyeToM IapaMeTpOB COMIACHO IMyHKTaM

21 u 22 npunoxenus. PacueTHas INMpPUHA TOPHOH BeIpaboTkH B, ompeaensercs

COIMIACHO MpHIoKeHHI0 Ne 4.

VL PACYET ITAPAMETPOB KPEIIH JIJISI BBIEMOYHBIX BBIPABOTOK,
OXPAHSEMBIX LIEJJMKOM IIHPUHON HE MEHEE 15 METPOB,
A 3ATEM IOTAIIAEMBIX 3A CMEKHO¥M JIABOH

26. B ycrnoBusix HEOONBIIOTO M CpeAHeH MHTCHCHBHOCTH TOPHOTO JABIICHHA
¥ pacueTHHIX CMEIIECHU# B TEUEHHE BCEro CpoKa ciyx0b1 ipu I, III 1 IV trmax KpOB.ﬁH
1o 100 mm, 1T Tuna xpornu o 200 MM KpeIUieHHe H IOANCpXKaHHe FOpHO# BEIPabOTKH
IIPOM3BOUTCSA AHKEPHOMN KPEbIO € Py 1 [, IPUHAMACMBIMHA:

IIPH CMEILEHUIX MeHbIIEe 50 MM COITIaCHO IYHKTY 15 npunoxeHus;

IIpU cMelLeHusIX 6ompie 50 MM COITIACHO MyHKTaM 16 u 17 npHUIOKEHHS.

27. B ycnosusix, rae mpu I, III u IV THmax KpOBIH pacdeTHbIC CMELICHUA
U, B IPOTOJDKEHHUE BCEro cpoka ciryx6si npessiiaior 100 MM, npy II Tume — 200 MM,
mpUMeHsieTCsT KOMOMHMPOBaHHas Kpenb. AHKEpHas Kpemb, yCTaHaBIuBacMai
TIIpA MPOXOAKE TOPHBIX BHIPAOOTOK, HMMEET MapaMeTphl Pon ¥ lyyn, ompefenseMble
pacdeTHBIMU cMemeHuAMH Uy 10 BIHMAHKSA oTpabaTsIBaeMOli 1aBbl COIIACHO ITYHKTY
20. TTpu 5TOM, Ha PaCCTOSHHAH [0 JIaBbl PABHOMY JIECATH MPOLICHTaM rTyOUHEI BEIEHUA
ropasix pa6or - 0,1H, Kpemb yCHIMBAETCS IONATIMBRIMH CTOMKaMH

C COMPOTHRIEHHEM, IPHHAMAEMBIM aHATIOTHYHO IYHKTY 24 TIPHIOXEHHA.
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28. Tlpm yCUOBWSX, aHAJIOTMYHBIX NYHKTY 27 TPUIOXEHW], BMECTO
JIOTIOJIHMTENIBHBIX CTOEK YCHIIEHUS MOXET IPUMEHSATHCS AHKEPHAsl Kpellb B IBa yPOBHA
C PacyeToM ee MapaMeTPOB IO aHAJIOTHH C MYHKTaMH 21, 22, 25. PacyeTrHas IHPHHA
BBIpaGoTKH B, onpenenseTcs COracHO MPHIOKEHHIO Ne 4.

VIL PACYET IIAPAMETPOB] KPEIIA JUISA BBIEMOYHBIX 'OPHBIX BBIPABOTOXK,

OXPAHSIEMBIX [IEJJMKOM IIAPHHON 2,5-3,0 M, A 3ATEM MOTAIIAEMBIX
3A CMEXHOM JIABOH

29. Ipu I, III u IV Tumax KpoBIM, CO CMCIUCHHUAMH KPOBIM IO 300 mwm,
B IPOXOYECKOM 3a00€ yCTaHABIIMBACTCS aHKEPHAs KPEIb C P, 1 I, n, OTIpENENIIEMBIMU
110 PacYeTHHIM CMEIEHHAMH KpOBIH Uy, [0 BIUSHHA TIEpPBOi JIaBbl M yCHJIMBAeTCA
IOAT/IMBBIMH CTOMKAMH WJIM @HKEPHOH KpEIBIo ¢ NMapamMeTpaMH, ONpelC/ieMbIMU
AHAJIOTMYHO ITyHKTaM 19 ¥ 24 NPHIOKEHHs C PaCIeTHEIMH CMEILCHIAMH KPOBIH 300
mM. IIpm TOM CTOeYHas W aHKEpHas KpenmH YCHICHWS yCTAaHABINBAIOTCH
Ha paccrosaud 0,1H mepes nepBo# JIaBOH M COXPAHSAIOTCH O KOHLA CpOKa CITyXOBI
TOPHO# BEIPaOOTKH.

30. INpu II Tume KpoBnH B ycnoBHsX, rae Uw < 100 MM, a 3aTeM CMEIICHUS
npepsimaoT 300 MM, KperUieHHe Y NOAEpXKaHHe TOPHBIX BBIpabOTOK NTPOBOAUTCH
aHKEPHOW KpENbl0 C CONPOTUBICHHEM U JUIMHOM aHKEpOB, IPHHHMAaeMbIMH
10 HOMOTpaMMe PHCYHKa 1 NpHIIOXKCHHS IPH U = 300 mm. YcTaHasnuBaeMas IpH
TIPOXOIKEe AHKEepHas Kpemb YCHIMBACTCA MOIATIMBBLIMH CTOMKaM# C INapaMeTpaMH,
onpee/sseMbIMH II0 IMTYHKTY 29 MPHUIOKEHUA.

31. B BBEIEMOYHBIX TOPHBIX BBIpAOOTKax, OXpaHAEMBIX LEIHKOM IIMPHHOH
(2,5-3,0)m, a 3aTeM moramaeMbIX 3a CMEXHOM J1aBoi, KpeIuieHHe KPOBIH aHKEpPHOH
Kpembio 10 IBYXypOBHEBOM CxeMe MO3BONAET He NPUMEHSATH CTOUWKH YCHJICHHS.
[TapaMeTpsl KpEMH  PacCUMTHIBAIOTCA ~ QHAIOTMYHO  IyHKTaM 21 u  22.

IIpu 3ToM B opMyte 8 NPHIOKEHNS pacIeTHAs IIHPUHA BEIPaGOTKH B, OTIpeaensieTcs

o popmyie:

B =B+28, (16)
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rne By pasro 0,6-0,8 M. Bennurna By BeipaxkaeT pasmep BO3MOXHOIO pa3pylIeHHsA
GOKOB rOpHO# BEIpAbOTKH (OTXKKMA YIVIf), IIOACTaBUB €€ B GOpMyIy 8 MPHIIOKEHH,

MOJTYyYHM:
2
P = 3 (B+28B,)h.y, (17)
Jlanee pacueTr Be#eTCs 110 METOJMKE, H3JI0XKEHHOH B ITyHKTe 22 MPUIIOKESHHUS.

VIII. PACYET IIAPAMETPOB KPEIIH 1JISI BBIEMOYHBIX 'OPHBIX BBIPABOTOK,
HOIEP) KHBAEMBIX HA TPAHUIIE C BBIPABOTAHHBIM NPOCTPAHCTBOM

32. B BepaGoTKax, MOANEPXKMBAEMBIX HA TIpaHHIE C BHIPaGOTaHHBIM
IPOCTPAaHCTBOM, HEOOXOOMMO NPHUMEHATh KOMOMHHPOBAaHHYIO Kpellb, COCTOSIIYIO
M3 aHKEpHOM KpemH, MOIATIMBEIX CTOEK, YCHIMBAIOIEH M MOCaJ04HO-3aIIUTHOM
KpeIH, YCTaHABIMBaeMO# 3a OTpabaThIBacéMOM J1aBOM Uil YNPaBICHHs CABHXXCHUEM
¥ 00pyIIeHHEeM OCHOBHOH KPOBIIH C TapaMeTpaMH, ONpPeAeIIeMbIMH MaKCHMaIbHBIMH
CMeLIeHHsAMH KpOBmH, paBHEIMEH 300 MM, Hepef IOTallleHHEM TOPHBIX BHIPaGOTOK
CMEXHO# JTaBOM.

33. AHKepHas Kpenb IpUMEHIETCS B TPeX BapHaHTaXx:

BapHaHT 1 — ¢ mapaMeTpaMH IpH Npoxoike P,y U lan, ONpeReNseMbIMH
PacUETHBEIMH CMEILEHUAMHE KPOBITH JI0 BIMSHHUSA IEpBOH aBbl Uy aHAJIOTHYHO ITyHKTaM
15-17 npunoxeHus,

BapHaHT 2 — C IapaMeTpaMH IIpH ITIpoXoAke P.n U lan, ONpeAeNseMbIMH
PacUeTHEIMY CMELIEHUSIMH KPOBJIH 10 BIMSAHHs MEPBOH JIaBbl aHAJIOTHIHO ITyHKTaM
15—17 mpunoxeHus U YCHINBAEMOR Ha paccTosHUHU 10 1aBbi 0,1H KOMOIHUTENBHOK
AHKEpHOM Kpemblo C MapaMeTpaMH, ONpeNeNsieMBIMA MAaKCHMAlbHBIM CMEIICHAEM
KpPOBJIM Iepe]] MOraleHueM ropHOi BEIPaOOTKU CMEXHOH J1aBOH, paBHBIMH 300 MM
AQHAJIOTHYHO IMYHKTY 19 IpHIIOXKEHHS;

BApHAHT 3 — C YCTaHOBKOH aHKEPHOM Kpem B JBa YPOBHA C IapaMeTpamy,
olpeAeNnsieMBIMH 110 IyHKTaM 21, 22 npuIoXeHus.

34. Eciu mapameTpbl aHKEpHOH KpelH MPHHATHL MO CMEIICHMAM KpPOBIH
IO BIHSAHHUA NepBoi napsl (BapuaHT 1), To mepen Heil Ha paccrosuuu 0,1H cnenyert

YCTAHABRIMBAaTh MOJATIHBEIE CTOHKH C CONPOTHUBIECHHEM, aHAJIOTHIHO IYHKTY 24
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NPUIOKEHHs 0 cMemenusiM Up. B nanbHelmeM 3a CONpsDKEHHEM NEPBOH JaBEI
Ha paccTossHuH 100—120 M 1 mepe1 BIOpO# NoraIaowiei J1aBoii Ha pacCTOSHHH 5060 m
CONPOTUBJICHHE  MOJATIMBBIX  YCHIMBAIONMX  CTOEK  CIEAyeT  TPHHAMATH
B COOTBETCTBHH ¢ Tabmuuei Ne 10 mpunoxeHus. |

35. Eciu mapaMeTphl aHKEPHOM KPeIH IPHHATEI II0 BAPUAHTY 2, TO MOJATIHBEIC
YCHIIMBAIOIIME CTOMKH YCTaHABIMBAIOT TONBKO HA YYacTKaX MHTEHCHBHOIO
CHBIKEHUS UM OOpyIIeHHs OCHOBHOW KPOBJIH 3a IIEpPBOH M MEpeA BTOPOH JiaBaMH
C COIIPOTHBJICHHEM B COOTBETCTBHH ¢ Tabmuuei Ne 10 npuioxeHus.

36. ConporupieHHe INOCANOYHO-3AIIMTHON Kpeny, KOTOPYIO He0o0X0IuMO
yCTaHABIMBATh BCNIEH 33 MOJBHTaHHEM JIaBbl, IPHHHMAIOT C YIE€TOM €e MOAaTIHBOCTH

B COOTBETCTBMH ¢ Tabmuneit Ne 11npunoxeHus.

Tabnuya Ne 10
ConporuBjieHHe YCHIIHBAIOIHX CTOCK
ComnpoTuBiieHNe YCHINBAIOLEH Kpeny, KH/M nipu mApuHe BHIPaGOTKH B IPOXOAKE, M
Tun kposinu
3,0 4,0 5,0 6,0
I 300 400 500 600
i 200 300 400 500
I 300 400 500 600
\Y 350 450 550 650

37. Ilpu ycTaHOBKe aHKEPHOH Kpemd B 1Ba ypOBHS pacyeT €e napameTpoB
TIPOBOJUTCS 110 MyHKTY 31 mpunoxenus. BennduHa B, pacCUMTHIBACTCA 110 dbopMmyne
16 npunoxenus. [lapamMeTpel Kpemud HIDKHETO yPOBHA — PacCUMTBIBAIOTCH
10 CMELIEHUAM KPOBIH B COOTBETCTBHH C PHCYHKOM Ne 1 MpHIIOXEHHUS 3a MEpPHON
J10 BIIMSHMSA TIepBoii JaBsl WiH ¢ ee BIusHHeM. CTOMKY yCHJICHHS B 30HAaX ONOPHOTO
[aBJIeHHs [IEpBOii U BTOPOH JIaB HE CTAaBATCS, OJHAKO BCIEN 32 [IOABHIAHHEM [IepBOM
NaBbl HEOOXOAMMO YCTaHARIMBATH Ha IPaHHMIE C BHIPAOOTAaHHBIM MPOCTPAHCTBOM
JIIByXpSIHYIO OpTaHHYIO Kpellb U3 IEPEBAHHBIX CTOEK C COMPOTUBICHUEM, CHIKEHHBIM
BIBOE 10 CPAaBHEHMIO C AaHHBIMM Tabmuupl Ne 11. Ecimm croliku OpraHHOM Kperu
06eCcreunBalOT YCTORYMBOCTh GOKa TOPHOH BEIPaGOTKH, TO IOCANOYHO-3ALIUTHBIC

TyMOBI HE yCTaHaBIHMBAIOTCH.
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38. Tlpu momnepaHUH TOPHBIX BHIPaGOTOK HA IpaHMLUE C BEIPaOOTaHHBIM
NPOCTPAHCTBOM, Ha IUIACTaX MOIIHOCTHIO Gonbiie 3 M M pacdeTHBIX CMEIICHHAX
no orpabareiaeMoii naBpl U, Gonpme 200 MM napameTpel KpErH Heo0XoAuMO
NPUHAMATh IO pe3ynsTaTaM [POBEJCHMS HaydHO-MCCIE/0BATEIBCKUX pabot

€ MOCJICAYIOIIHM KOHchIBTaIII/IOHHO-MCTOJlI/I‘IeCKI/IM COIMPOBOXJIACHHEM JOKYMEHTalluH1

KpEILICHHUS.
Tabnuua Ne 11
COIIpOTlIBJleHHe nocanoqﬂo-aamn'moii KpenH
ConpoTdBIeHHE KPEMH P, kH/M, npy MOHIHOCTH ILIacTa, M
Tan AHUY HBas
KPOBJIH Orp CHHO HORZT (ryMGe1, oprasiias, TMopamiusas (opraHHas, KycThl U3 CTOEK
KyCTEl M3 CTO€K 63 IepEeBAHHBIX JIeKHEH
Ha JIEPEBAHHEIX JIEKHAX H N0 BEPXHAKH)
Y BEpXHSKOB)
molS5Mm 1,5-2,0m 2,0-3,0mM mol5wMm 1,5-2,0 M 2,0-3,0mM
I 3000 4000 5000 4500 1500 2000 2500

I
It
v

4000
3000
3500

4000
4500

5500
4500
5000

2000
1500
2000

2500
2000
2500

3000
2500
3000

IX. PACYET ITAPAMETPOB KPEIIH JJI51 KPOBJIU I'OPHBIX BBIPABOTOK,
IMPOBOJIUMBIX BIIPUCEYKY K BBIPABOTAHHOMY IMPOCTPAHCTBY

39.B miacToBBIX TOPHBIX  BhIpa0OTKaX, MPOBOAMMBIX  BIIPHCEHUKY
K BHIPabOTaHHOMY HPOCTPAHCTBY 3a 30HOH OGpyIICHHS W CHABIDKEHHS OCHOBHOH
KPOBJIM Ha paccTosHud cBeime 200 M or 3a60s1 oTpabaThIBaEMOM JIaBBl HIIH HE MEHES
yeM uepe3 3 Mecsua 1ocje oTpabOTKH JIaBbl C OCTaBICHAEM 3QIIUTHON MOJNOCH YITIA
IMIAPUHON 2—4 M U MOTalliCHHEM 32 CMEXHOM J1aBOM, B YCIOBUAX TOPHOIO JaBICHUA
cpefHeldl MHTEHCHBHOCTH KpeIUICHWE H TOAZICpXKaHHE JOIyCKaeTCH MIPOU3BOAMTH
aHKepHO! KPEmbio C NapaMeTpaMy CONPOTHRICHUA KPCIH, JUIMHBL H MOJATIHBOCTH
aHKepOB, MPUHHUMAEMBIMH T10 PacYEeTHBIM CMEMCHHAM KPOBIH Upp B IPOROIDKEHHE
BCETO CPOKa CIYXObl TOPHO# BHIPaGOTKH aHATOTUIHO MYHKTY 16 npunoXxeHus.

40. B yCIOBHAX MHTEHCHBHOTO TOPHOTO JaBICHHs MPA PAaCIeTHBIX CMEIICHIAX
Up Ho 300 MM, KpelieHHe M TOJJepXaHHe NPUCEHHBIX TOPHBIX BBIPAOOTOK,
3aKpeTUIEHHBIX NPH IPOXO/IKE aHKEPHOH KPeTbio, KOTOPas ONPE/LICHA 10 pacYETHBIM
cmemenusM U, 3a IEPHOJ JI0 BIHSHIA [IOTAIAKOMIeH JIaBEl B COOTBETCTBHH C ITyHKTOM

16, MPOBOJAUTCH C YCHIICHUEM IlOHOHHHTeHLHOﬁ aHKepHOﬁ Kpenbio UJIH NoJaTIUBBIMHA
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cToiikamu Ha pacctosHusx 0,1/ 10 moramaroleii 1aBsl, ¢ MapaMeTPaMH, IIPUHATHIME
B COOTBETCTBHH C ITyHKTaMH 19, 24 npuiioxeHwus.

4].B ycnoBuAX MHTEHCHBHOIO TOPHOTO JaBl€HHMS KpEILIEHHE TOpPHBIX
BBIPa0OTOK aHKEPHO#H KpEMBIO B IBa YPOBHS C PacdeToM IIapaMeTpOB IO METOAMKAM,
NPUBENIEHHBIM B IyHKTaX 21, 22 mpuIoXeHHUs BeNWYHHA B, ONpeaenseTcs COmacHo
IpUIoKEHHIO Ne 4,

42.Ilpy pacyeTHBIX CMeILIeHHX KpoBMH Uy, Gonbmie 300 MM mapaMerpsl
KpEeTUICHHUA NPUCEYHBIX TOPHBIX BBIPaOOTOK IIPUHHUMATH IO pe3yJETaTaM MMPOBEICHHS
Hay4YHO-MCCIIEIOBATEILCKMX  pabOoT ¢ MOCHEAYIOIMM  KOHCYJIBTAIl[HOHHO-
METOAWIECKHM CONPOBOXKACHHEM JOKyMEHTALIMH KPETICHHU.

X. PACYET IAPAMETPOB KPEIIH B MOHTAXKHBIX KAMEPAX IIUPUHOM
A0 6,0 METPOB

43.B MOHTaXHBIX KaMepaX, 3aKpeIUIeHHBIX OJHOM aHKEPHOM KpemEio,
yCTaHaBIMBaeMoOX B IpoxoxueckoM 3aboe, mpu I, II u III Tumax xpoBiau u Bcex
BEJIMYMHAX PACUETHBIX CMEINeHuH, P, U [, OTIpeIeNsaioTcs:

IIPH CMELIEHHUIX MeHbIIe 50 MM 1o IMyHKTY 15 mpuitoxeHus;

npy cMeleHusx 6onpie 50 MM 1o myHkTam 16, 17 npunoxeHus.

Ipu onpenenennu P, u I, He06XOOMMO YUUTHIBATh, UTO MO BCEH JUTHHE KaMEpPHI
OHHU GYIyT ONMHAKOBBEIMH H OIIPEENAIOTCS CMeLeHUAMH Uy, TOJIBKO B CITy4ae OXPaHb]
IUTPeKa LEJIUKOM /[y mmpHHO# Gonee 0,1H. B ocraipHBIX ClIy4asix — IIPH OXpaHe
ITpeKa WEeTUKoM mmpuHOM MeHee 0,1H, mpu MpoBeE€HHM €ro BIPHCEUKY, TPH
NOoANepKaHMKY Ha [pPaHHLE C BBIPAOOTAaHHBIM TIPOCTPAHCTBOM MJIS Pa3IMYHBIX
YYaCTKOB KaMephl Ha pacCTOSHUHM OT oTpaboranHoii naBel Menee 0,1H, P, u [,
HNPUHUMAIOTCS C YYETOM BIMSHHS OYHCTHBIX pabOT 10 paCYETHBIM CMELIECHHUAM KPORJIH

U,, otnipenenseMbiM 1o ¢popmyiie:

lll
U,=U, +(U°xp—UM)-(I—O 1HJ, (18)

rac onp — PacdueTHOC CMCLICHHUC KpPOBJ/IH l"OpHOﬁ BBIpa60TKPI, B 3aBHCHMOCTH

or cnocoba oxpaHbl. Uyxp = U, OpH OXpaHe NeNUKOM /; INHAPHHON Gonbine
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15 M 1 Upxp = 300 MM nipu oxpaHe»ueJmKOM mMpuHo# (2,5-3,0)m, npu npoBeneHHH
BIIPHCEYKY MY MOAAECPIKAHUHU Ha PaHUIIE C BRIpaOGOTaHHBEIM MPOCTPAHCTBOM.

44. B ycnoBusx, rie He 06ecneunBaeTcsl YCTOWYHBOCTE MOHTAXXHOM KaMepHl
IIpY pacueTe IapaMeTpPOB KpenmH MO IyHKTy 43, a Takke O YMEHBIIEeHUS
TPYIOEMKOCTH H YBEIMYEHHUS CKOPOCTH MPOXOAKHU, MAOIYCKAeTCS IPHUMEHEHHE
JOKyMEHTAIlUH KPEIUIEHHs C COIPOTHBIICHHEM aHKEPHOM Kpenu He MeHee S0 kH/M?,
YCTaHOBKOHl ee B mpoxoqyeckoM 3aboe ¢ minuHO#N aHKepoB 0,3B M IUIOTHOCTBIO
B COOTBETCTBHH C ITYHKTOM 13 NMpHIOXEHUs, C yCHICHHEM Ha PacCTOSHUM OT 3a00s
He Gonee 20 M, MONATIHBHIMM CTOMKAMH C CONpPOTHMBICHHEM He MeHee 60 xH/m?
ONpEeIeNsieMbIM B COOTBETCTBHM C IIYHKTOM 24 TNPWIOKEHHS M CMELICHHUIMHU
PacCUYMTaHHBEIMH 110 MyHKTY 43 NpUIOXKEHHS.

45.Bo Bcex yCNOBHSX YCTOWYMBOCTH MOHTXHON KaMephl IOIyCKaeTcs
€€ KpeIUICHHE II0 J[ByXypOBHEBOM CX€M€ B COOTBETCTBUHM C IIapaMeTpaMH,

paccYUThIBAEMBIMH I10 METOMKE, MPEACTABICHHOH B MpUIokeHHH Ne 4, kpoMe 0co60

CJIOXHBIX YCIIOBHUH.




31

IMpunoxenne Ne 2

x QeiepalbHEIM HOpPMaM M IpaBHIaM B 061acTH
IPOMBIIUIEHHO# Ge3omacHoCTH «IHCTPYKIMA 1O paciery
¥l IPAMEHEHHMIO aHKEPHOH KPEITH Ha YTOJBHBIX MAaXTaxy,

YTBEpK/ICHHEIM TipHKa3oM DelepanbHOH CITyKGbE

TI0 SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
H aTOMHOMY Ha/i30py
oT «19» HosGps 2020 . Ne 448

PACYET IIAPAMETPOB KPEITH JJIS1 BOKOB BHIPABOTOK H COINPSOKEHMN

1. Hapsigy ¢ yka3aHHBIMH MCXOJHBIMH JaHHBIMH B ITyHKT® 1 mpunoxenus Ne 1
IpH pacueTe NapaMeTpOB aHKEPHOH Kpemd Ui GOKOB TOpDHBIX BBIPaGOTOK
U CONpSDKEHHM HEOOXOAMMO YyYMTHIBATH PACYETHYIO BBICOTY TOpHO¥ BBIpaGOTKH A,
IIPUHMUMAEMYIO PaBHOH (QaKTHIECKOH MaKCHMAJIbHO} BeICOTe B Ipoxozke. PacueTHoe
CONpPOTHMBICHHE Ha CXKaTHe CIOeB MOPOA U IUIacTa ONPEAENSIOTCA B COOTBETCTBHH
¢ IMyHKTOM 5 mpunoxkeHns Ne 1.

2. Onpe/enenye HEOOXOAUMOCTH yCTAHOBKH aHKCPHOH KpETIH B GoKax ropHBIX
BEIPAGOTOK M CONMPSDKEHHUIA, pacueT NapamMeTpoB KperH, NPMHUMAEeTCs B 3aBUCHMOCTH
OT CTElEHH OTHOCUTENHHOM HANMPHKEHHOCTH IOpOJ M IUIAacTa, PacIoIOKEHHBIX

B GOoKax BEIPaGOTKH, PaCCUUTHIBAEMOM 110 popMmyIe:

_ kik,k,YH
° Rc6 ’

I7ie Y — cpeHUit OOBEMHBEIH BeC OPOZ, npuHEMaeMslil paBHbM 0,025, MH/M3;

H — r1yGuHa pacHoIOXKeHHs CONMpPSDKEHHH, NOPHBIX BEIpAOOTOK HJIM HX Y4acTKOB
OT ITIOBEPXHOCTH, M;

Rcs — pacueTHOe COTPOTHBIECHHE CIOEB, IJacTa U HOpOA B Ookax Ha CKarue,
onpefieNiieMOe HCXONS H3 De3yNbTaroB HCIBITAHUH obpasuoB 1o Qopmyie
4 mpwnoxenus Ne 1, MI1a;

ki — Ko3(hUIMEHT KOHUEHTPAlUU HANpsDKeHHH B 60Kax OT NPOXONKH I'OPHBIX
BEIPAa0OTOK M CONPSKEHHUIH.

ki npunumaercs paBHeIM 1,5 Amd  TOPHBIX BHIpa0OTOK,  PaBHBIM
2,0 A CONpSHKEHHH C IepeCeKaloIMMKUCA TOPHBIMH BEIpabOTKaMH M PaBHBIM

1,8 oy conpshKeHu# ¢ TIPUMBIKAOIIEH rOpHO# BBEIPaOOTKOM;




32

ky — ko3bOHIMEHT yBeNIMYeHHs HanpskeHHH B GOKaX TIOpHBIX BBIPaGOTOK
M CONPSHKEHMI OT JPYTHX FOPHBIX BBIPaGOTOK.
k; ipu I > 15 m pasen 1, a ipu / < 15 M, onpenensiercs no gopmyure:
/
T

rae [ — paccTosHUE JO BIHSIOLIEH FOPHOH BEIPabOTKH, M;

k,=2 )

ko — Kodh(HIMEHT yBenMUYEeHHs HAmpsyKeHHi B OOKaX TOPHBIX BEIPaGOTOK
M CONpPSOKEHHM NpPHU pPAacIONOXKEHHH HMX B 30HE BIUSHHS OIOPHOTO JAaBIICHHS
OT OYMCTHBIX pPaboT.

ko pu 1,> 0,1 H pasen 1, a mpu mupuHe nenuka /, menee 0,14, onpenensercs

o popMmye:

o (K, o —1)(0,1H—lu), 3)
0,1H

tne komex — MAKCHMAJIbHOE 3HadeHHE KOI(PQUUMEHTa YBENTHUEHHs HaNpsOKeHHH
B 60Kax BEIPaOOTOK U CONPSDKEHUH NIPH PacIOIOKEHHH UX B 30HE BIUAHHUSA OTIOPHOTO
J@BIEHUS OT OYMCTHBIX PabOT. ko mqr pUHUMaeTCs paBHBIM 2 mpu I, III u IV Tamax
KpoBIH ¥ paBHBIM 3 nipu 11 Tune xpoBiy.

3. B ycrnoBusX, re HanpspKeHHs B 60Kax MEHBbIIE pPacyeTHOTO CONPOTHBICHHUA

k,k,k yH

CHKATHIO BCEX IOPOJ M yIis B 6okax (O = < 1), kperuieHrue GOKOB aHKEPHOH

¢6 min
KpeNbi0 HE TpEeNyCMaTPHBAETCs 3a MHCKIIOYCHHEM OCTPBIX YIVIOB CONPSKCHHH,
OCOOEHHO B KanWTAIBHBIX TOPHBIX BBIpa0OTKaxX C [UIMTEJIBHBIM CPOKOM
ciyx6s1 (> 5 er), rme HeoOXONMMO YCTaHAaBIMBAaTh — aHKEPHI IUTMHOM
1,0-1,2 M ¢ conporusnenrem 10-15 kH/™?.

4.B ycnoeusx, rOe HanpskeHHs B OOKax IIPEBBINAIOT PacyeTHOEe
CONPOTHBICHHE CXaTHIO Hambonee crabbIX mopon (ymis) oOOLIed MOITHOCTBIO
mo 1,5M, yCTaHOBKY aHKepHOM Kpenu INpoBoisT Oe3 pacdera, ¢ napameTpamu
P.s paBuemM 20 kH/M* u ls paseiM 1,5 M. Ha octpeix yrmax conpsiKeHUR
B KAIIUTaTBHBIX TOPHBIX BBIPaBOTKAX C JUIATEIBHEIM CPOKOM CIIyXObl COMPOTHBICHHE
Kpend ¥ JUIMHY aHKepPOB HEOOXOAMMO yBEJIW4YMTh B 1,5 pasa, a pacCTOSHHE MEXIY

pAfiaMy aHKEPOB MPHUHUMATh paBHEIM 1,0—1,2 M.
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5. B ycuoBHaX, rAe HanpskeHHs B Ookax INpPEBHIIAIOT PacyeTHOS
COTIPOTHBIEHHE CKATHIO TOPOT, (yITis) 061iielt MOLITHOCTEIO 6onee 1,5 M, 60ka rOpHBIX
BBIPaGOTOK ¥ COMPSDKEHHUH, IPOYHOCTH MOPOJ] KOTOPEIX ONpeAeisieTcs 1o dbopmyie
2 npunoxenus Ne 1, He0GXOZHIMO 3aKpeIUIATh aHKEPHOM Kpemblo C IIapaMeTpamMu
P, ¥ l,6, OTIpeIeNIIEMBIMHE [I0 HOMOTPAMMe PUCYHKa 1 TIPHIIONEHHS. Ha ocTpsix ymax

CONPSKEHHH COMPOTHBICHHE Kperr HeoGX0IMMO YBEIMIHUTE B 1,5 paza.

: Pl.éy mfm 2 :

20—~

4 J

hew 2 1 1 31 5 1 G

Puc. 1. HoMorpamma Jiis oripeielIeHus IapaMeTpoB aHKEPHOH KPETH B Ookax
TopHO#i BEIPaGOTKH (ITyHKTHPHOH JIMHIEN IOKa3aH K04 K OTIPEACIICHHIO Pas ti las
110 PacYETHHIM 3HAYEHUSIM C).

6. [l HaJeXXHOTO MOANEPIKAHUA YrOJbHOIO IEHKa mmpusoit (2,5-3,0)m
W 3aIMTHON TOJNOCH YIS B TPHCEYHBIX TOPHBIX BHIpAOOTKax BO BCEX YCIOBHAX
HeOOXOIMMO YCTAHABNUBaTh AHKEPHYIO Kpenb C 3aKpeIUIeHHEM II0 BCcell UIMHE
ckBaXuH (IIIypa) ¢ IIMHOM aHKEPOB, PaBHOM 2,5 M, CONPOTHBICHUEM 80 xH/m2,

7. TIpu TpoXoiKe TOPHBIX BEIPAGOTOK M CONPSDKCHHH HA ILUIACTaX CKIIOHHBIX
K TOPHBIM yAapaM M BHE3alHBIM BEIOpOcaM yTii (opozBl) U rasa, sl HCKIIFOUYSHHA
Teperpy3KH, aHKephl JODKHbI MMETh KOHCTPYKTMBHYIO NOJATIMBOCTD 40-50 MM mH

AeMIIpUpYIOIIHe NOAATIUBbIE AEMEHTBI.
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Ipunoxenue Ne 3

K DeepanbHBEIM HOPMaM | NpaBHIaM B 0011acTH
npoMbiILIeHHOM Ge3omacHoCTH «MHCTPYKIMA IO pacueTy
¥ IPUMEHEHHIO aHKEPHOMR KPEIH Ha YTOJNBHBIX IIaxTax»,

YTBEpKACHHBIM IprKa3oM DeaepanbHol CiryKO5!

I10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
H aTOMHOMY HaI30py
ot «19» Hos6ps 2020 1. Ne 448

PACUET CMEILEHU ITIOPOJI 1 BBIBOP CIIOCOBOB ITPOBEJEHUA
M KPEILIEHHUSA IIUPOKHUX BBIPABOTOK

I. ICXOHBIE JAHHBIE U PACYETHBIE ITOJIOXKEHHS

1. O6nacTh AeHCTBHA PAacIPOCTPAHSAETCS Ha TOPHBIE BHIPaGOTKH IIMPHHOMU

B mpoxoJike 10 12 M, Ipy CIHeQyIoImMX Crocodax UX OXpaHbl OT BIMSAHHA OMUCTHBIX .
pabor:

BHE BIMSIHAS OYMCTHHIX paboT NpH INMPHMHE OXPaHHBIX YTOJBHBIX LEIHKOB
6omsbiie 0,1 H, Ho He MeHee 30 M;

B 30HE RIMSHMS OYMCTHEIX PaGoT ¢ LIMPMHON OXpaHHOro Iemuka Gomee 15 M,
Ho He Menee 0,1H.

2. B 3aBHCHMOCTH OT XapaKTepPHCTHKH TIOPOX KPORIM M IIMPAHEI IIPOBOAHMOH
TOpHOM BBIPaGOTKH BO3MOXHBI TPH CXEMBI MX IPOBETICHHS:

cxema | — nmposefeHMe TOpHOH BBIpabOTKM Ccpasy Ha TIOIHYIO

IHpKHY B C BEIHYIHHOM 3aXO0MKH /52 HE MEHEE IlIara yCTaHOBKH KPCITH C (paccTosiHHE
MEXy pAJaMH aHKEpOB);

cxema II — npoBeneHne ropHO# BBIPaOOTKH ABYMs 3aXOINKaMH C pas[ciICHHEM
ee IIUPUHBI Ha JIBE YaCTH (B1s 4 B2);

cxeMa 11 — mosTanmHOe NpoBeeHNe IUPOKOA TOPHOH BBIPa0OTKHY.

Jls I u 11 cxeM JOMKHO BBITOTHATHCS YCIIOBHE:

S, 28, (1)

rae Spp — IUIOIIaAb MPOBOUMO# 3aXOIIKH, Mm%
Sy — IWIomWans YCTONYMBOro OOHaXEHHs OPOJ KPOBIIH, 3aBHCAINIAs OT Kilacca
TOPOA KPOBJIH TO YCTONYMBOCTH, ONPEENSEMOro IO TabuIe Ne 5 mpunoxeHus

Ne 1, umeer creayronie 3Ha9CHHUA:
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I knace, HeycroiumBsle mopoasl — Sy = 2,0-5,0 M2

II knacc, nopoasl cpenueit ycroitumsocty — Sy = 5,0-10,0 M

III knacc, ycroiumssle moponst — Sy = 10,0-20,0 M2,

BemuuuHa Sy, peraMeHTHpyeTcs MJOKyMEHTalueld KpeIUIeHHs TOpHOH
BBIPaGOTKH C YHEeTOM Illara yCTAaHOBKH KpETIH.

Jlns cxemsl | HeoOX0OMMO BEITIONIHEHHE YCIOBHS:

S, 2BL,,, 2)
Jnst cxems! 11 Heo6XOAMMO BEINIONHATE YCIIOBHE:
S,2B.,C
3)
S,2B,C

I u Il cxeMbl HpoBeNcHHS TOpHOM BEIpaGOTKH TNOKa3aHEl Ha DPHCYHKe 1
IIPUJIOKEHMSL.

IMpu III cxeme mmpokas TropHas BEIpabOoTKAa MPOBOAUTCS B [Ba 3Tala.
Ha nepBoM 3Tare OHa MPOBOAUTCS U KPEMHUTCA Ha BCIO JuTuHY. Ha BTopoM POBOAMUTCS
TpUCEeYKa U FOpHas BIpaboTKa pacIIUPAETCA [0 POSKTHOH IIMPUHBL.

3. CXONHBIMH [AaHHBIMH IIpM pacueTe IIOKa3aTeled MpPOSIBICHNH TOpHOro
HaBlIeHHS IS ONpEAEeHHs TapaMeTpOB AHKEPHOM Kpermd IMMPOKMX TOPHBIX
BBIpabOTOK SBIIAIOTCS CHECAYIOLINE:

YCJIOBHS TIPOXOJIKH, OXPaHB! ¥ OEPIKaHUs TOPHOH BEIPaGOTKH;

CPOK CJTy>XObI TOpPHOH BBIPaGOTKH £, TOX;

pacueTHas ITyOHHA pa3MeIleHHs TOPHOi BEIpaGOTKH OT IOBEPXHOCTH H, M;

THII CTPOEHHS TTOPOJ KPOBJIH M MX YCTONYHBOCTH;

MOILHOCTb CJIOEB TOPOJ, M1, M3 ..., My, HA BBICOTY PaBHYIO LIMPHHE TOPHOH
BEIpaboTKH B, M; ‘

CONMpPOTHBIIEHHE ONHOOCHOMY CHKATHIO KaXJOTO CIOS TMOPOA KpPOBIH H 6okxoB
ropHoii BepaboTkH Rc, MI1a;

HapyIIEHHOCTh MOPOX TPELIMHOBATOCTHIO Kc;

HanpapjieHHe TPOXOAKH TOpHOM BHIPaGOTKH (B KpecT MPOCTHPAHUS MOPOA,
T0 MPOCTHPAHHUIO, TIOJ] YITIOM);

IIAPHHA ¥ BEICOTA TOPHOM BBIPAaGOTKH B Ipoxofke B u h, M;
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PAcCTOSIHHE JIO IPYTHX FOPHBIX BEIPAOOTOK /, M;

KOJIMYECTBO 3aXOA0K U UX MHUPHUHA Bis, Bos,..., Bys;

PacCTOSHUE IO OYUCTHBIX paboT, /o, M;

XapaKTepUCTHKA Kpemu (Hecymas CIOCOOHOCTh aHKEpPOB, THI 3aTSHKKH,

MTOIXBAaTOB).

Puc. 1. TexHonormdeckue cXeMbl MpPOBEAEHHS TOPHOH BBIPaOOTKM Ha IIONHYIO
mMpHHY B: a) — ¢ BenuuHHOMU 3ax0Ku paBHo# C; 6) ¢ BeTMYHHOM 3aX01KH paBHO# 2C;

6) — ¢ pa3/ie/IcHHEM IIMPUHBI TOPHOM BHIPabOTKY Ha ABE 3aXO/KH By; M Bas.
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OCHOBHEIE IMEPEYUCIICHHBIE HCXOOHbIC AaHHBIE, HEOOXOAMMBIEC AJIA pacdyera
CMEIIEHHH TIOpoN B TOPHBIX BBIPaOOTKAX, ONpPENEIAIOTCA U IPHHMMAIOTCS
B COOTBETCTBHH ¢ IoNokeHHsMH pasgena | npunoxenns Ne 1 k MHCTpyKIHH.

I1. IOPSIJIOK PACYETA, OIIPEAEJIEHHAE CMEIEHHH ITIOPOJ 1 OLIEHKA
HHTEHCUBHOCTHU I'OPHOI'O JABJIEHHS

4. Ha ocHOBe reoIori4ecKUuX AaHHBIX ONpeeNsaeTCs THII IIOPOX 10 CTPOSHHUIO,
06pyIIaeMOCTH M YCTOMYHMBOCTH COIacHO pasgeny 1 mpunoxenus Ne 1
K Uuctpykuuu. ITo dopmynam 3 u 4 npunoxerHus Ne 1 k MIHCTpyKuuu onmpeensroTcs
pacyueTHEIE CONpPOTHBICHHS CXATHIO MOPOJ KPORIH M GOKOB rOpHOH BEIpaGOTKH.
ITo u3/10XeHHBIM TpeGOBaHHMAM pa3sziesia | nprIoXKeHHs pacCUNTBIBAIOTCS YCTOHYMBbIE
NpOJIETHI KPOBJIH B 3aXOIKaX M ONpeeNseTcs KOIHYECTBO 3aX00K. PacCUMTEIBAIOTCS
CMEIIEHHS TIOpOJ] KPOBJIH B IIMPOKO# rOpHOIA BEIpaGoTKe U B ee 3axonxax. C yuerom
MHTEHCHBHOCTH TPOABICHHM TOPHOTO JaBleHHs BHIOMpaeTCd BHA  Kpeld,
U OIPENeNIAOTCS €€ NTapaMeTpEl.

5. BenuuuHy pacyeTHBIX CMeEIeHH# HopoA KpoBi U, MIHPOKHX TIOPHBIX
BEIPaGOTOK, IIPOBOMMMEIX M MOIAEPXKUBAEMBIX B IPOJOIDKEHHE BCETO CPOKA CITyKOBI
BHE BIHAHMS OYMCTHBIX paboT WM OTAENEHHBIX OT HHX IIEJMKOM LIMPHUHOM

ne meree 0,1H, onpepensrot 1o ¢popmyie:

U,=U.kkk.k,, “4)
rne U, — TUIOBBIE CMEIIEHHs KPOBJIM B TOPHBIX BHIPabOTKAaX C aHKEPHOH KpeIbIo,
ornpeeseMble B 3aBUCHMOCTH OT IIyOMHBI / ¥ pacueTHOro CONPOTHUBICHHS IOPOL
B KPOBJIE€ OJTHOOCHOMY CXKaTHIO R. [0 HOMOTrpaMMe PHCYHKa 2 mpuioxeHus Ne 3,
Ie CMeILeHNs TOKa3aHbl I yCIOBUA IpU B =5M, ko= L, ku=1, k= 1, ka=1;

ko — K09 (HIHEAT, YUUTHIBAIOLINN HAPABIEHHE IPOXOJIKH TOPHBIX BBIPAGOTOK,
NpUHKMAaeMbIii paBHBIM 1,0 IpU NPOBEACHHUM MX MO NPOCTUPAHUIO NMOPOA ¥ PaBHBIM
0,7 TIpH MPOBEJEHHH B KPeCT MPOCTHPaHWs. IIpy IpOBeEeHHM TOPHBIX BRIPabOTOK

TOJ YITIOM K IIPOCTHPAHHIO 3HaueHue ko = 0,7-1,0;
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Puc. 2. TunoBsie cMewmeHns kponu Uy, B MaccHBe NIPY IIHPHHE FOPHOH BEIPaOOTKH

B =5 M ¥ pac4eTHOM CONPOTHBJIECHHH MTOPOJ KPOBIIK OJHOOCHOMY CXKaTHIO R, MI1a.

ks — K03 HIMEHT, YINTHIBAIONIMI BIUSHEE CMEXHBIX MapajlIeIbHBIX TOPHBIX
BBIPabOTOK, MpHHUMaeMbIH paBHHIM 1,0 @HpH pacCTOAHMAX OT HHX I > 15 m,
a mipu / < 15 ™, onpenemsieMslii 1o popmyie:

/
ks—l+(1—'1—5), (5)

ku — K03MUIMEHT, YUUTHBAIOMIMHA OTIMYHE NIMPUHBI MPOBOAMUMOH TOpHO#

BEIpaGOTKH OT B = 5 M, IPHHMMAaeMBbIii PaBHBIM:
k, =0,25(B-1), 6)

k. — k03(pPHLKEHT, YUUTHIBAIOMMI CTENEHb CBA3BIBAHMA H YIPOYHCHHA IOPOX
3a cueT NMPUHMUMAaeMOU UIMHBI 3aKpEIUICHHs CTEPIKHSA aHKepa B CKBAXKHHC (wmype)
CKPEIUISIONIUM COCTaBOM:

npu jnuHe 3akpervienus 0,5 m, k= 1,0;

npu mmee 1,0 M k, = 0,85; 110 Beeit ckpaxune (wWItype) ko= 0,75.
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ITpu npoBeaeHNM TOPHO BHIPAOOTKHM ByMS 3aXOAKAMH C Pase/iCHHEM €€ IHPUHBI
Ha ABe 4acT By, v By, pUCYHOK | NPHIOKEHHS, BEIMUMHY PACYETHBIX CMELLEHHH KPOBIH
B KOKION 3aXOfKe OMpeNesTiorT mo dopmyle 4 NPHIOKEHHS, TPHHUMAs 3HAMEHHE Ku
110 O0MIEH IMpPHHE TOPHOA BEIPaDOTKH.

6. B ropHsIx BBIpabOTKAX, MPOBOIMMBIX B MAacCHBe U IOIJIEPXKMBACMBIX B 30HE
RIIFSHUS OYHCTHBIX paboT ¢ LIMPHHOM OXpaHHOTO Iermika Meree 0,1 H, BeTuHa pacieTHbIX
cMelteHmit kposm U, onpezensiercs o gopmyae:

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

ol
me AU, — CMeleHHe KpOBIH TOpHOH BEIpAGOTKM B 30HE RIMSHMS OYHCTHBIX paGor,
OIpe/ieNIIeMOe B 3aBHCHMOCTH OT Jy, H 11 R 10 HOMOTpaMMe PUCYHKA 3 ITPHIIOXCHIS,

ko — wobdument, yuMTHBalonMii OOpYIIaeMOCTH  OCHOBHOH — KPOBIH,
NPUHMMAeMBIi 19 NerkooGpymatometics kpormt — 0,8, cpenreoobpymatommeiics — 1,0
1 TpymHOOOpyIarometics — 1,2.

OcrambHble  BXOAdIMe B (opMyly 7 TPHIOKEHMS INapaMeTpbl YKa3aHbI
B pacumpoBke HopMyIbI 4 IIPHIOKEHHS.

7. Ha OCHOBaHMH PacieTHOM BeMHHbI CMELICHHUI IIOPOZ KPOBIM TOPHBIX BBIpabOTOK
3a BECh CPOK CJIYKObI TPOM3BOIMTCS OLICHKA YCIIOBHH MX MOIEPXKaHUs 110 HHTEHCUBHOCTH
TIPOSIBIIEHHIA TOPHOTO JarieHys, Tabmuia Ne 1 pusioKeHus.

8. KOHCTpYKIMIO aHKEpHOM KpelM IIMpOKHMX TOPHBIX BBIPabOTOK BBIOUpAIOT
B 3aBHCHMOCTM OT KATETOpDHM WHTCHCHMBHOCTH IIPOSRJICHHA TIOPHOIO JABICHUS,
OTIpeieNIEMOl BEJIMHMUHOM CMelleHuH KpOBTH, Tabmna Ne 1 mpHtokeHus.

9. B ycnopusix | xareropun HHTEHCHBHOCTH TOPHOTO JABIICHHSA P IIOPOJAX KPORIH
Il Tima mo oOpyIMIAEMOCTH KpeIUIeHHe IMPOKMX TOPHBIX BHIPAGOTOK OCYIIECTRIAETCA
CTAJIEIONMMEPHO AHKEPHON KPETIBIO ¢ METAUTHYECKOH CBAPHO#H PEILIeTKOH H TIOIXBATaMH
C YCTAHOBKOH aHKEPOB B OIWH YPOBEHb. AHKEphl pafoTaroT IO CXEME «TIOBELIMBAHYD)
THOPOJI HETIOCPENCTBEHHOH KPORIH K BHILIEIEXKAIIIM [IPOYHBIM IIOPOAAM.

10. AHKepHYIO KpETlb YCTAHARIMBAIOT B BA YPOBH B YCIOBHAX I Kareropru
MHTEHCHBHOCTH ropHOro narienws (1py Hamau | u [I1 tvmax kpormi ro 00py1IaeMOCTH),

1T u I kareropuy HHTEHCUBHOCTH IPOSIBIIEHHS TOPHOTO TARICHHS.
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IT1. BBIFOP KOHCTPYKIIUHA AHKEPHOM KPEITH IIUPOKHUX BBIPABOTOK
N CITOCOBA UX KPEIVIEHUSA
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Puc.3. CMelleHre KPOB/IM B MacCHBe IIPH OXpaHe BRIPaOOTOK LETTUKaMU B 30HE
OYHCTHBIX paboT. R, — pacueTHOE CONPOTHRIEHHE IIOPO KPOBIIH CHKATHIO;

I, — mIMpUHa 1eNIHuKa.
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Tabnuya Ne 1
KaTeropus HHTeHCHBHOCTH NPOSIBJIEHHH r'OPHOro AaBJICHHAN

B FOpHBIX Bupaﬁoncax

Kareropust HHTEHCHBHOCTH VcnoBud nmoanepxaHus ropHeIX PacuerHbIe CMEIIEHUS
MIPOSIBJICHAS TOPHOTO BEIPA0OTOK 110 HHTEHCHBHOCTH MOPOX KPOBJIM TOPHBIX
JaBIICHUA NPOSABJIEHHS TOPHOTO JABJICHUA BEIpabOTOK, MM
I He6onbioe ropHOE 1aBIEeHHE Jo 50
I TopHOe naBneHue cpeaHe Ot 50 10 200
HHTEHCHBHOCTH
I HHTeHCHBHOE rOPHOE JaBIICHHE Caeime 200

11. ITpu 1 kareropu MHTEHCHBHOCTH IpPOSBICHUS TOPHOIO [IABICHMS, CIIOHCTHIX
noponax kponiH Il Tvra o o6pyIIaeMOCTH KpeIUIeHHe OCYIIECTRIETCS aHKEPaMH IIEpBOro
YpoBHS ¢ (JOPMHPOBAHKEM HECYLIIEH TOPOIHOH KOHCTPYKIIMH B BHE GaJIKyl FIIH IUTHTEL.

IV. AHKEPBI INTYBOKOI'O 3AJIOKEHMUS], OBJIACTh IPUMEHEHUWS],
TEXHUYECKHNE XAPAKTEPUCTHKHU ¥ TEXHOJIOTASA YCTAHOBKHA

12. O6nacThi0 TPUMEHEHHS aHKEPOB INyOOKOTO 3ajlOKeHMA Ha IaxTax
ABISAETCS: YIPOYHEHHE KPOBIM MOHTaXHBIX H INEMOHTaXHBIX KaMep, KpeIUleHHe
CONpPSKCHHI TOPHBIX BEIPAOOTOK, YCHICHHME CONpSDKEHHH JaBhl C TOPHBEIMH
BHIpabOTKAMH, KpEIUICHHe TOPHBIX BHIpa0OTOK, COXpaHAEMBEIX Ha TpaHHIe
C BLIOPAaHHBIM MPOCTPAHCTBOM, YCHIEHME KpElNM paHee MPOMICHHBIX TOPHBIX
BEIPaOOTOK, KpeIieHHe MOABECHEIX MOHOPEIBCOBBIX JOPOT.

13. AHKepsl DIyOOKOTO 3aJIOKCHHs 3aKpeIUIIOTCs B IIIype aMmylaMd
HA OCHOBe MHHEpATHHBIX Kommosuimi (mamee — AMK), MONUIQHPHEIX CMOT,
HarHeTaHHeM IIOJIMMEPHBIX CMOJI HIIH MUHEPAIbHBIX KOMIIO3HLIHH.

ABKepsl DIyOOKOrO 3aJIOKEHHS YCTaHABIMBAIOT IIO[ OMNOPHBIC IUIHTHI
pasmepamu 180x180x8-10, 250x250x8-10, 300x300x8-10 MM wHIH OTPE3KH
CTIENMATBHOTO B3auMo3aMeHsemoro mpoduns Ne 17...40 (manee — CBII-17...40)
wm «6eckoneunsin» noxxsar u3 CBIT 17...40. KpoBis MOIHOCTEIO NIEPETATHBACTCA

pereT4aTol 3aTsHKKOM.
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ITpunoxenue Ne 4

K @emepanbHBEIM HOpMaM H IIpaBHJIaM B 00J1acTH
IPOMBILUICHHOM Oe3omacHocT «IHCTpYKIus Mo pacueTy
U IIPUMEHECHHUIO aHKEPHOH KpeNnH Ha YrOJNbHBIX [IAXTax)»,

YTBEP KIEHHEIM IIpHKa3oM DenepanbHoi CTyXO5!

IO 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
M aTOMHOMY HaJ30py
ot «19» Host6ps 2020 1. Ne 448

PACYET IIAPAMETPOB AHKEPHOM KPEIA 'OPHBIX BHIPABOTOK
INUPUHOM 6-12 METPOB

1. ONIPEJAEJIEHME IIAPAMETPOB AHKEPHOM KPEITH IIEPBOI'O YPOBHS
ITPU I KATETOPUA HHTEHCUBHOCTH I'OPHOI'O JABJIEHHS

1. Jlns ycrnoBwmit 1 kareropuy ”HTEHCUBHOCTHU NPOSIBICHHI TOPHOTO JaBJICHHA,
npu topozax [I-ro Tuma 1o o6pyiaeMoCTH KpeIUleHHe IIAPOKUX TOPHBIX BEIPaboTOK
OCYIIECTBIISIETCS AHKEPHOU Kpemblo B OAWH ypoBeHb. CONpPOTHBICHHME aHKEPHOM
Kpell W JJHA aHKepOB, YCTaHAaBIMBA€MBIX B OIWH YPOBEHB, OIPEACIIAIOTCS
o Tabmmue Ne 7 npunoxerus Ne 1 k MHcTpykiun.

2. B ycnosusix I xareropuy HHTEHCUBHOCTH ropHoro gaeiesus npu I, Il u IV
THMAaX IMOPOX KpOBJIH, aHKEPHYIO Kpenb CIEAyeT YCTaHaBIWBarb B [Ba YPOBHI,
napaMeTpsl Kpely MepBOro YpOBHS MPHHUMAIOTCA: JUIMHA aHKepa He MeHee 2,4 M,
IUIOTHOCTB YCTAHOBKH aHKEpOB He MeHee 1 aHkepa Ha M2.

3. Ilpn HaMM4YUH B KPOBJIE TOPHOHW BBEIPaOOTKM MOIIHOIO YTONBHOTO CJOS
Ha BeICOTY He MeHee 0,8 B aHKepHYIO Kpellb yCTaHABIMBAIOT B IBA YPOBHS, TapaMeTPBl
KpEIIH [IEPBOTO YPOBHS OMpPENeNSIOTCS 10 HOMOTpaMMe PHCYHKa | MpHIOKeHHs.

I1. PACYET IIAPAMETPOB AHKEPHOM KPEITH IIEPBOI'O YPOBHS ITPH 11 H 111
KATETOPHSIX THTEHCHBHOCTH ITPOSIBJIEHA TOPHOI'O JTABJIEHHA

4. PacueTHOE ynenbHOE JABICHHE IIOPOX KPOBIH HAa aHKCPHYIO KPEIlb IIEpBOro
ypoBHs Py, kH/M?, cosmaBaemoe BecoM IOPOJ HEMOCPEACTBEHHOH KpOBIH,
omnpexeisercs o popmyie:

P, =1k, (1)
rae /. — aKTHBHAA [UIMHA aHKepa mepBoro ypoBHs (6e3 BHICTymaromlell 4acT), M,
ompezensieMas o popMmyie:

l.=1.-1, (2)
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31ech /[ — InMuHA aHKepa, M. BenmnuuHa / npuHuMaeTcs He MeHee 2,4 M;

ly — BBICTymaromas BHYTpb T'OPHO#M BBIPaOOTKM 4YacTh aHKEpa, IpHHMMaeMas
He 6onee 0,2 M;

k, — k03¢ }UIHEHT NPUTPY3KHU OT BHILIENEXAIUX MOPO, paBHEIH 1,2—1,5 M;

Y — 06beMHBIi Bec mopox Kposimy, kKH/M?,

YcTaHOBKa aHKEPOB IEPBOTO YPOBHS MPOU3BOAUTCS HEMOCPEACTBEHHO Y 32005

BCJIe[ 32 O0OHaKEHHEM KpPOBJIH IIPOBOANMOIO ITHUKJIA.
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5. HeoOxomuMasi IUIOTHOCTh YCTAHOBKHM aHKepoB IepBoro YypoBHA [ly,,

omnpezesercs mo ¢popmyine:

I, = 3)

rae N, — Hecymas cnoco6HocTs ankepa, KH.

Jlns obecrneyeHHs YCTONYMBOCTH KpPOBIM IUIOTHOCTH YCTaHOBKH aHKEPOB
nepBoro ypoBHs Il;, He JO/DKHA OBITh MEHBIIE MHHMMAJIBHO HOIyCTHMOH ILnin,
KOTOpas COCTaBIIAeT IpH HEyCTOHYHBBEIX mopoxax 1 aHK/M?, TIpE MOPOZAAax cpexHei
ycroftumoctn — 0,7 amk/M? ® TpH  YCTOHUMBON  HENOCDPENCTBEHHOH
xposie — 0,5 ank/M?,

6. KonuuecTBO aHKepOB IIEPBOTO YPOBHS B KAXKIOM PAY Mpy MPUHUMACTCH:

ot 3 110 4 npu B = 4 M (B — mMpyHa rOpHO# BEIPabOTKH);

or4mo5npud <B<S5M;

oTSmo6npuS5<B<6M;

or6mo7npu6<B<7TM;

or7mo8npu7<B<8M;

or8m09npu 8<B <9 Mm;

or9 1m0 10mpu9<B< 10 M;

or10<mollopu 10<B<1l;

orll <mo12mpu 11 <B< 12,

7. PaccTosiHMEe MeXIy pAIaMH aHKepoB NepBoro ypoBHA Cyn ONpeRessercs
o hopmye:

L= @
- P_B

8. PaccTosHHEe MeXIy PAJaMH aHKepOoB IepBOro ypoBHS Cyn CPaBHHBAETCS

¢ IONYCTHMBIM TIO YCIOBHIO YCTOMYMBOCTH KOHTYpa KPOBIH Cinmin, KOTOPOE

BBIYHUCIIAETCS 110 PopMyIIe:

Coumn = 22—, )
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rae 11, — MUHEMaJIbHO OITyCTHMAasl INIOTHOCTH aHKEPOB.

ITar ycTaHoBKH aHKepOB 1epBoro YpoBHS Cy ; He HomkeH 66Tk 60mnbie Cy umin,
a IUIOTHOCTh YCTAaHOBKH aHKepOB NepBoro ypoBHs [1,; ; JOIDKHA NpeBHIIaTEBETHIHHY
Hmin-

Kpaitnue ankepa mepBOro ypoBHS pacHojiaraloT ¢ OTKIOHEHHEM OT HOpMAalli
K CIIONCTOCTH HJIF TOPU30HTAIBHO OBepXHOCTH Ha 15-20° B cTOpoHY 60KOB ropHOi
BBIPabOTKH, HAa PacCTOSTHUH OT HUX He Oonee 0,3 M.

9. PaccrosiHHe MEXTy aHKepaMH IepBOro YpoBHs B pafiax Cpu, ONpeaensercs
o popmye:

_B-06
np_ﬂ—l .

C

PKH

(6)

10. Bo3BeieHHOE CONPOTHBIIEHAE aHKEPHO KPEIH IIEPBOro ypOBHS Py, KH/M?,

onpezeinsiercs o popmyie:

n HNR
R ™

III. ONIPEAEJIEHUE TAPAMETPOB AHKEPHO¥ KPEIIM BOKOB
T'OPHOM BBIPABOTKH

11. HeoGxoauMOCTh KpeIuieHHs: OOKOB TOpHO¥ BHIpaOOTKH yCTaHABIMBACTCA
CpaBHEHHEM IMMPOYHOCTH yIis (mopoa) B ee Ookax Ha cxarue Ry ¢ BO3MOXHBIM
IaBJIeHUeM IopoJ] Ha 60Ka rOpHOi BEIpaGOTKH.

Ycnosue ycTOMIHMBOCTH OOKOB UMEET BHUI:

R, 2kH, (8)

rae k — ko3 PpUIMeHT KOHIEHTPAIMH JaBIeHUS 171 TOPHBIX BRIPAOOTOK, MPOXIEHHBIX
B MacCHBe YII1 BHE 30HBl OIIOPHOTO JaBIICHHWsS WIM IIpY IIMPHHE = IEIHUKA
6onee 0,1 H M, HO He MeHee 30 M, k= 1,1-1,2. JI;Is MOHTaXHBIX KaMep, OTAEICHHBIX
OT BBIPaGOTAaHHOIO MPOCTPAHCTBA LENHKOM yIis He Gosee 15 M, k — NpHUHHMAaIOT
paBHbIM 2,0-2,5;

¥ — 06BeMHSII Bec MopoJ KpoBIH, mpuanmMaetcs 0,025, MH/V®.
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IIpu cobmoneHHH yclnoBHs B (GopMyine 8 NpPHIOKEHHA KpemieHus Goxos
He TpebyeTcs (B, = 0) B poTHBHOM Cify4ae BeIM9UHa BO3MOXHOTO pa3pylieHHs G0KoB
TOpHO# BEIPaGOTKH (B,) NpUHUMaeTcs paBHO#H 0,6—0,8 M ¢ ka0 CTOPOHEL.

Ecnu oTHOmEHME MIyOHHBI IPOBEISHUS TOPHOH BBIPAOOTKH OT MOBEPXHOCTH
H, M, K pac4eTHOMY COIPOTHRJIECHHIO IIOPOJ B KPOBITe Ha ONHOOCHOE Cxarue Rc, Mlla,
ot 25 1o 30, To By, pacCUMTEIBAETCA 1O POPMYJIE:

90° -
Bp=h@(——5—9), ©)

rae h — BEICOTa TOPHOM BBIpabOTKH, M;
¢ — Yron BHYTPEHHErO TPEHHUs YIis B G0KaX TropHO#H BEIpaGOTKH, rpaf.

12. Pacuer aHKepoB B OOKax IOpHOH BBIPaOOTKHM MPOBOAMUTCA MO BEIHIHHE
OTHOCHTEJLHOM HaNpshHKeHHOCTH. J[IMHA aHKepoB M HEOOXOJMMOE COMpPOTHBIICHHE
KpENH ONpeIeNAioTCs 0 HoMorpamMme pucyHka 1 mpunoxenus Ne 2 k MHCTpyKIuH.
JMHa aHKepa CPAaBHMBAETCS C BEJIMIHHOM By, yBenHueHHOH Ha 0,5 M. IlpuHnmMaeTtcs
Gonbiuasi BeqMuMHA. PacdeT IpyrMxX MapaMeTpoB M YCTaHOBKa aHKEpOB B Ookax
IPOM3BOAUTCA C ydeToM npuiiokeHus Ne 2 k IHCTpyKIuu.

KonuyecTBo aHKepoB B 0OKax NPHHHMAIOT B 3aBHCHMOCTH OT MOIIHOCTH
paspymaromuxcs mopox (yris) B Gokax mp M cocTapiset, 1 ankep mpu mp, < 1,0 M,

2 ankepa 1pH 1,0 < m,<2,5 M 1 3 aHKepa B BEPTHKAILHOM pAAY IIPH 71p> 2,5 M.
IV. OIIPEJAEJEHHNE BBICOTHI CBOJIA ECTECTBEHHOI'O PABHOBECHA

13. BricoTa CBOZa €CTECTBEHHOTO PaBHOBECHS MIOPOJ] HaJl TOPHOH BEIPaGOTKOM,

ompeneNseTca o popmyine:

h, =k,B (10)

cB T p?
rae kes — K03 dHULHEHT cBOAa, onpeeseMsli o Tabnuue Ne 1 nprioxeHus;
B, — pacueTHas IIMPHHA TOPHO#N BHIPAGOTKH, C Y4ETOM BO3MOXHOTO Pa3pyICHHs

(omxuMa yris) 60koB, onpezenseMas 1o Gopmyie:

B, =B+2s,. (11)
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Tabnuya Ne 1

3Havyenns Ko3(pUIHEHTA CBOJA €CTECTBEHHOIO0 paBHOBECHS

ITpounocTs mopon
Ha OHOOCHOE 10 20 30 40 50 60 70 80 90 | 100 | 150 | 200
cxarue R., MIla
B FOpHOIt
BbIpaboTKe,
NpoHIeHHo# B
MAaccHBe
B 30HE
BIIHSAHHS
ONOPHOTO
JaBNCHHA

0,68 | 064 | 0,6 | 0,56 | 0,52 | 0,48 | 0,44 | 0,40 | 0,36 | 0,32 | 0,28 | 0,24

ke

085 08 |075| 0,7 | 065 06 | 055 0,50 0,45 ] 0,40 | 0,35 | 0,30

V. PACYET ITAPAMETPOB AHKEPOB INTYBOKOI'O 3AJIOKEHMSA

14. Oxupaemoe namiieHHe IOPOJ CBOJla €CTECTBEHHOIO PaBHOBECHS HA ONUH
MIOTOHHBIA METpP TOpHO# BBIPabOTKH CO CTOPOHBI KPOBIIH, 3aKPEILUICHHOH aHKEpaMH
niy6okoro 3anoxeHus P, onpenensiercs 1o gopmyie:

2
PCB = Bphcny * (12)
3
15. PacueTHOe yHenbHOE NaBlIEeHHE MOPOJA CBOAA €CTECTBEHHOIO PaBHOBECHS
Ha aHKEPhI ITyGOKOro 3a10XkeHus Py, KH/M?, onpenensercs mo gopmyie:

Pce
R‘,s.y = -E' (13)

16. OxxuamaemMoe yaenbHOe aBjIeHHe IIOpoJ CBOJla €CTECTBEHHOIO PaBHOBECHS
Ha aHKEpH IDTyOOKOro 3ajoweHus Pyyy, KH/M?, omnpenensercs mo ¢opmyne
13 mpuioXeHHs 3a BEIMETOM IO BO3BEIEHHOIO COIPOTHUBIICHHS AaHKEPOB IIEPBOIO

ypoBH#, ¢dopMyna 7 IpHIIOKEHHS.

P - ZBP hy np_HNa

—k,,, 2t 14
BKY 3 B pBH CK‘H B ( )

rae kppu — K03GGUIUEHT pasrpy3Kd aHKEPOB INTyOOKOro 3aJI0XKEHHs 3a CHEeT aHKEPOB

IIE€PBOIr0 YPOBHI, ONPEACIISCTCA MO BEIPAXKCHHUIO!

kP.B.H = il& * (15)
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17. JInuHa aHKepa TITyOOKOro 3aioxkeHus (KaHATHOTO aHKepa), OIpeaeNnseTcs

o popmyie:
Il(.a = hCB + 13 + IB ’ (16)

rae [, — JIMHA 3aKpeIUIeHNs aHKepa NIyOOKOro 3aJI0KEHMs BBILIE KOHTypa CBOJA
€CTeCTBEHHOTO paBHOBecHs, npuHuMaercs 0,8—1,0 m;

[z — BBICTYmarollas BHYTPh TOPHOHM BHIpaOOTKM 4YacTh aHKEpa, IIPUHMMAaeMas
0,15-0,2 m.

IMony4yeHHYI0 AIHHY aHKepa OKpYDLitoT 10 0,5 M B 60NBIIYIO CTOPOHY.

18. AHKepBl NIyOOKOTO 3aJI0)KE€HHS YCTaHABIMBAIOT MEXIY DANaMH aHKEPOB
MIEPBOT0 YPOBHS.

KonmuuecTBO aHKepOoB DIyOOKOTO 3alOXKEHUA B psafy INPHHMMAETCH
B 3aBHCHMOCTH OT INMPHUHBI TOPHOH BBIPAaOOTKH B CJEHYIOINEH 3aBHCHMOCTH,
He MEeHee:

pu B < 5,5 M — 2 aHKepOB NIyOOKOr0o 3aJI0KEHMUS;

5,5 <B <7 Mm— 3 aHKepoB NTy0OKOro 3aJI0)KEHNS;

7 < B <9 M — 4 aHKepOB IIIyOOKOTO 3al0XKEHMS;

9 < B <12 M — 5—6 aHKepOB NIyOOKOI0 3aJI0XKEHHS.

VcTaHOBKa aHKEPOB IIIYOOKOTO  3aJIOXKEHHS IIPH  CPEJHEYCTOMYHBOM
HETIOCPE/ICTBEHHOM KPOBJIEe MPOBOAWTCS HAa paccTosHMM He Gonee 20 M or 3a6os
npoBouMol  BeIpaGoTku. I[Ipy  MONIHOCTH  HEMOCPEACTBEHHOW  KpOBIH,
NpPEBHINAIIEH aKTHBHYIO [UIMHY aHKEPOB IEPBOIO YPOBHS, aHKEPHl IIIyOOKOro
3aJI0)KEHHs YCTaHABIIMBAIOTCS HA paccTosHuM He Gonee 10 M ot 3a60s.

19. ILIOTHOCTH YCTAHOBKH aHKepOB NIyOokoro 3anoxeHus Il x, onpenensercs

o dhopmyne:

H — B.KY , 17
v a7

e Ny, — HeCylnas croco0HOCTh aHKepa NIybokoro 3anoxeHus, kKH.
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20. PaccTostane Mexay psaMu aHKepoB Nry6okoro 3aoxeHus Cpx 1 aHKEPOB
nepporo ypoBHS Cyu OIWHAaKOBO, TaK KaKk aHKepa DIyOOKOro 3alloXeHHs
YCTaHARIUBAIOT MEXAY PSJaMH aHKEPOB IIEPBOTO YPOBHSL.

KonudectBo aHKepoB DIIyOOKOrO 3alOKEHHUSA B DALY Hpsx NPHHAMAETCS

110 ITyHKTY 18 mpunoxeHus u nposepsieTcs no ¢popMyne:

n,,.=BI, C (18)

.
B.KX  BK

Ecnu paccTosHHEe MEXAY pAaMi aHKEpOB INTyOOKOTo 3aJIOKEHHs He YBA3aHO
¢ paccrosHueM Cyy, TO BenmuunHa Cpy ompezenseTcss mo ¢gopmyne 18 mpunoxenus
IO NPUHATOMY KOJIMYECTBY Hp s« B PAIAX.

21. PaccrosiHHe Mexnay aHKepaMH IiiyOokoro 3aioxeHus B psagax Cpai,

onpeznensaeTcs 1no gpopMmyse:

C =B—2,0 (19)

PBK ’
np.n.x -1

rae 2,0 — cyMMapHOe pacCTOsIHUE OT KpaifHUX aHKEpOB [TyOOKOTro 3aJI0)KeHHUs 10 60KOB
KaMepsl, M.
22. Bo3Be/IeHHOE COIPOTHBIEHHE aHKEPOB IIYOOKOTO 3ATOKEHHS Py 5, KH/M?,

ompezenseTcs o gopmyie:

_ np,n.xN xa 20
B.B.K CB.R B ¢ ( )
23. O6uiee COMPOTHBICHHE AHKEPOB IIEPBOIO YPOBHS U aHKEPOB IIyOOKOIO

3aJI0KEHMS, OlpeAeNnsercs 1o popmyie:

P =k P +P,. . (21)

cyM pBH BH B

24, BeimonHsAeTCcs NpoBepKa HAJe)KHOCTH YCTAaHOBICHHOM aHKEPHOH Kperd
I10 YCJIOBHSIM:

CYMMapHO€ COTNpOTUBIIEHHE Kpelu Py, 6ombIle yAeIbHOIO AABICHHS ITOPOX
cBoAa P y;

JUISL TIPEOTBpAIlleH:sT OOpYIIeHNsI CKPEIUICHHBIX aHKepaMU IIEPBOI0 YpOBHS

Nopo, WX ylIelnbHOoe paBieHue P, KH/M?, ompemensemoe mo ¢opmyne 22
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MIPHIOKCHHS, OOJDKHO OBITH MEHBIIIE BO3BCACHHOIO COINPOTHBICHHA KaHaATHBIX

AHKEPOB Py p x-

PO,H = lany H (22)

€ /o — aKTHBHAS JJTHA aHKEPOB (IIEPBOTO YPOBHS), M.

Ilpu HecoOMIONEHMH BEHILICHA3BAaHHBIX YCJIOBHH HEOOXOOMMO YBEIUYUTh
KOJIMYECTBO KaHATHBIX aHKEPOB B MX psax.

25. Bo Bcex citydasx Impy OZHOYPOBHEBOM WK AByXypOBHEBOM CXeM€e KpeETLIeHUS
KPOBIM INMPOKHX TOPHBIX BBIPAGOTOK (JIMHEHHas 9acTh) OpH MX IIHpuHe Goree
9 M 10 BEpXHSIKAMH aHKEPHOM KPETH IIepBOro YPOBHSA CIEAyeT YCTaHARIMBATh CTOMKH
ycwieHHs B oguH psa. IIpu Beicore BeIpaboTku Oonee 3,5 M HOITyCKaeTCs KPEIHTh
[0 IOBYXypOBHEBOHl cxeMe 0e3 CTOeK YCWIEHHsS C OOA3aTeNbHBIM PacIOIOKEHHEM
JaTUMKOB KOHTPONs NeOpMALIHOHHOTO COCTOSHHS MOpOJ KPORIH (penephbl ITyOHHHbIE
C KOHTPOJIEM He MEHee TpeX ypoBHeit) uepes 35—40 m.

VI. KPEILIEHUE MOHTAXKHOM KAMEPBI IYTEM CO3JAHUS HECYHIEI'O
CJIOAA IOCTATOYHOU MOHTHOCTH

26. Kpernenue KpoOBJIM KaMephl OCYIIECTBIACTCA AHKEpaMH aMITyJlbHOIO,
aMITyJIbHO-HArHETAaTeIbHOTO HJIM HAarHeTaTelnbHOIO HCIOJNHEHHMS B OAWH YPOBEHBb
B KOMOMHALMM C HEOOXOAMMBIMH IOAXBaTaMH M 3aTskkamu. O0nacTh MpUMEHEHHUs
pachpoCTpaHsieTcss Ha MOHTa)XHBIE KaMephl MOPOAB! KPOBIH, KOTOPBIX OTHOCSTCS
k I u II THmaM no o6pyImaeMOCTH, IIPH YCJIOBHH 3aIONHEHHs HIMYpOB (CKBaXHH)
CKPEIUBIIOIHUM PacTBOPOM 10 BCEH AJIHHE.

27. JlnuHa aHKEPOB B JAHHOM CIydae, onpezesiercs 1o gopmyie:

la = mH.C + Za ’ (23)

TJIE€ My c — MOIIHOCTH HECYIIETro CIIOSl, M;
ls — BBICTYIalOIast 9acTh aHKepa, M.
28. MOLIHOCTh HECYLIETO CJIOS My, c, PACCUUTHIBAETCS O (opMyie:

_02By [\HE,
** "R, Y100k’

m

24

C
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rme A — Ko3(HIMEeHT KOHLEHTpAllMM HaNpsHKeHH B MacCHBE NPH INPOBEACHHM
MOHTa)KHOM Kamepsl, A = 2,5-2,7;
ky — Ko>(h@HIKEHT YIPOIHEHHs TOPOA 3a CYeT aHKepoBaHus. IIpu ycTaHOBke
aHKEPHOM KpemM HOPMaJbHO K HAIUIACTOBAHHIO NIPH IIOJNHOM 3aNOJIHEHHH IIMypa
CKPEILIAIOLINM pacTBOpoM ky = 1,5-2,0;
kz — KO3 GHIMEHT NPUrPy3KH HIXKHETO CJIOS KPOBIH, kn = 2,5-3,0.
29. ViensHas Harpy3ka Ha QaHKEPHYHO KpeTlb, xkH/M?, paccuMTEIBaeTcs
o popmyie:
Pry =My ¥k, (25)
rae k3 — xoadduument 3anaca, k3= 1,2-1,7.
30. KonuuecTBo aHKEpOB B psLy, HeOOX0AUMOE I CO3/IaHUs HECYIIETO CIIOA

paccuuThIBaeTcs Mo dhopmye:

P a.x.yB Cx
n=—tr—, (26)

a

rae Ci— NPUHSATOE 10 YCIIOBHAM 00ECTICUEHHs yCTONIHBOCTH KPOBIIM PACCTOAHHUE MEXUTY
psIaMH aHKEPOB, M;
N, — Hecymas crocobHOCTh aHkepa, KH.
31. TpeOyeMoe pacCTOsIHHE MEXTY aHKEpaMU B psJiaX ONPEAENACTCs IO dbopmye 6

TIPUJIOXKEHUS.
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IMpunoxenue Ne 5

k ®e/iepanbHBIM HOPMaM U IIpaBHIIaM B 0671aCTH
NpOMBIILIEHHOH Ge3onacHocTH «MHCTPYKIMS 10 pacyeTy
1 NIPUMEHEHUIO aHKEPHO! KPEITH Ha YTOJBHBIX IaXTaxy,

YTBEPXIEHHBIM MpUKa3oM PenepansHol Ciyx 05l

110 IKOJIOTHUECKOMY, TEXHOIOTHYECKOMY
U aTOMHOMY Hazi30py
ot «19» Hos0ps 2020 . Ne 448

PACYET AHKEPHOM KPEII AEMOHTAXHBIX KAMEP
I. OPMHAPOBAHUE JEMOHTAXKHOM KAMEPBI 13 OYMCTHOI'O 3ABOsI

1. Cnoco6sl COOpyXeHHUS JEeMOHTaKHON KaMepHI:

dopMHpOBaHKE KaMePhl 3 OYHCTHOIO 33601,

3a6aroBpeMeHHas TIPOXOJKa KaMephl ¥ BBEICHHE B HE€ MEXaHM3UPOBAHHOIO
KOMIUIEKca  (pacdeT  mapaMeTpoB  aHKEepPHOW  Kpemd  NPEABApHUTEIHHO
NpOMIECHHOW  HEMOHTaXHOH  KaMepsl  BBINONHAETCS MO  pesyibraraM
TIPOBECHHUS HAy4YHO-HUCCIIEN0BAaTEIBCKHUX pabot c MOCJIEAYIOIHM
KOHCY/IGTalIOHHO-METOAMIECKHM COMPOBOXACHUEM JOKYMEHTALUH KpeIUIeHus). -

PacueT mapaMeTpoB AHKEPOB MEPBOIO YPOBHS HAa YHacTKe (OPMHpPOBAHHUS
JIEMOHTaXHOM KaMephlI IOl MEXaHN3UPOBAHHEIM KOMILIEKC BBITIOTHACTCS 110 METOHKE
pasnena Il 1 popmynam 1-3 npunoxenns Ne 4 xk THCTpYKUMH.

2. PacdyeT mapaMeTpoB aHKEPOB MEPBOTO YPOBHA B JEMOHT@KHOH IOpOXKE
BRINOIHAETCS 1o Meromuke pasgena II um  dopmynam 1-7 TIpHIOKEHHS
Ne 4 x Unctpykiuu. Harpyska Ha aHKephl IIpH 3TOM ONPEJENAETCA BECOM IMOPOJ
HETNIOCPEACTBEHHOM KPOBIM C Y4YETOM MPHUIPY3KH OT BBIMIENCKAIHX TIOPOA.
[Ipu ompemeneHWHM pAcCTOSHHS MEXAY psSfaMH aHKepoB TIEpBOro  ypOBHA
Ccx 10 ¢opmyne 4 mpunoxeHus Ne 4 x MHCTpyKIMH 3a 3HAYCHHC IIHPHHEI
IE€MOHTAXKHOM JOPOXKH By IIPHHUMAETCS PaCCTOSHHE OT Kpast JKECTKOIO IICPEKPhITHA
CEKIMM 70 OOKa IEeMOHTAXHOM KaMephl.

3. Harpyska Ha Kpenb 060MX yPOBHE#H ONpeleNnsieTCs BECOM IIOPOJ B IpeAeiax
CBOIA E€CTECTBEHHOrO paBHOBecHs. PacuerHas IIHMPHHA JEMOHTaXHOH JIOPOXKH,
omnpezensercs no gopmyne:

B, =B,+R,, 1)
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rae R, — pamdyc 30HBI MPEIENBHOIO COCTOSHHMS IIOPOA, MapaMeTphl KOTOPOro

npuBeeHs! B Tabmuie Ne 1 nIpHIoKeHHs, M.

Tabnuya Ne 1
Pa3mep 30HBI NpeeJLHOIO COCTOSIHASI YIJIsi B 60Ky A€MOHTaXKHOH KamMephbl
Inomans | ImyOuna Vros BHYTPEHHET0 TPEHUS YIUIs, (O TPayChl
CeYeHHs pabor, 30 | 35 40
BEIpaGOTKH, H,™m CONpOTHBIICHHE YIS CXAaTHIO, R, MITa
S, 10 15 20 10 15 20 10 15 20
100 24 2,2 2,0 24 2,2 2,1 24 2,2 2,0
200 3,0 2,7 24 2,9 2,6 24 2,8 2,5 2,4
12 300 3,0 3,0 2,8 3,0 29 2,7 3,0 2,8 2,6
400+600 Ha Bcex nosumusx pasmep 30HsI R, npuHuMaeTcs 3,0 M
100 2,8 2,5 2,4 2,8 2,5 2,4 2,7 2,5 24
16 200 3,0 3,0 2,8 3,0 3,0 2,8 3,0 29 2,7
300+600 R.=3,0
0 100 30 | 28 | 26 | 30 | 28 | 27 | 30 | 28 [ 27
200+600 R.=3,0

4. BeicoTa OPOJ CBOJA €CTECTBEHHOIO PaBHOBECHs HaJl TOPHOH BHIPaGOTKOH,

ompezensercs no popmyne:

hcn = kcBBp b4 (2)

7€ ks — K03 GHUIMEHT CBOAIa €CTECTBEHHOTO PaBHOBECHS, onpeieseMsIi o Tabnuie
Ne 1 npunoxenus Ne 4 k MIHCTpyKIuH.

5. OxuagaeMoe AaBJICHHE MOPOJ CBOJA €CTECTBEHHOTO PaBHOBECHS Ha OAMH
TIOTOHHBIH METp JEMOHTAXHOW JOPOXKH CO CTOPOHBI KPOBIH P, 3aKpeIUIeHHOM

aHKEpHOM KpeIblo, ONpeRelseTcs o gopmye:

€)

Pcn = % (B + lu.x + RL )hcs‘Y ’

rae Y — o6beMHBIH BeC MOpOI KPOBIH, xkH/M>.
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6. PacueTHOe YAEIBHOC NAaBJICHHE IMOPOJ CBOJAA €CTECTBECHHOTO PaBHOBECHA

Ha Kpenb Py, KH/M?%, onpenensercs mo dopmyre:

I)cn.y = -& * (4)

B,

7. JINHA KAHATHEIX aHKEPOB (QHKEPOB IITYOOKOTO 3aJIOXKEHHS) /icay YCTAHARITHBAEMBIX
B KPOBWO [JEMOHTAKHOM  JOpOXKH, omnpegemsercs mno  dopmynre 16
nprioxkeHusi Ne 4 k MacTpykuuu.

8. VoenrHOe BO3BENEHHOE CONPOTHBICHHE KpENHM MEPBOTO  ypPOBHS,
npuxofsieecs Ha 1 M?> KpoBiu npu axTHIecKoil IMHpHHE rOpHOH BEIpaGOTKU By,

ompeesaeMoii o ¢popmyie 1 NpHIOKEHH, PaBHO:

n N
I)B.H.y = 22
Bd,C

; )

-
Izie Mp.; — KOIMIECTBO AaHKEPOB B PSY;
N, — Hecymas criocoGHOCTh aHKepa NepBoro ypoBHs, KH;
Cxz — PAacCTOSHHE MeXIy psAAaMH aHKEPOB IEPBOr0 YpPOBHS, OIpEIC/IIEMOE
110 myHkTaM 7 nprtoxeHuid Ne 3 u Ne 4 x MucTpykuuny, M.
9. Pac4eTHOE yIeNbHOE CONPOTHBIIEHHE KAHATHBIX aHKEPOB (AHKEPOB NIyOOKOro

3a710KeHus) Py 5y, PACCIUTHIBAETCS 1O GopMyIIe:

P = By kp.s.nR.H.y ’ (6)

KB.Y

rie kpsuw — KO3QQHUUMEHT pasrpy3KH KaHAaTHEIX aHKEpOB (aHKepOB NIyGOKOro
3aJI0)KEHH) onpeeNnseMsiit o dpopMyie 15 npunoxenus Ne 4 k IHCTpyKIHH.
10. HeoGxouMasi IUIOTHOCTh YCTaHOBKM KaHaTHBIX aHKEPOB (aHKEpOB

rmy6oxoro 3anoxenun) — I1; «, onpenensercs no popmysie:

H' = Zxay (7)

Konu4ecTBO KaHATHBIX AHKEPOB (QHKEPOB ITyOOKOTO 3aJIOKEHMS) B PAXY Mp.s.x
npuHUMaeTcss o myHKTy 18 mpunoxenus Ne 4 k MHCTpYKUHH M ITPOBEpAETCA
o popmyrne:

Roox = Bq)HsAan.x‘ (8)

pB.
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PaccrosiHue MeXIy KaHATHBIMH aHKepaMd (2HKepaMH [IyOOKOTo 3aJI0XKEHHs)

B psinax Cp.sx, PaCCUATHIBAETCSA IO GopMyIIe:

B, -20
q; 9
Cp.nx = _1 M (9)

n

P.BK

Bo3BelcHHOE CONMPOTHBIECHME KAaHATHBIX aHKEpPOB (aHKEpOB IMy6okoro

3aJI00KEHHS ) — Py 5., ONIpeAensercs no popmye:

_ np.a.k Ka (1 O)

P =——--:.
BB.K
Cn.xB(lb
11. IpoBepka HaNEeXHOCTH YCTAHOBIEHHON aHKEPHOHM Kpemd B KpOBIE
BBITIOJIHAETCA 10 YCIOBHAM MyHKTa 24 npunoxenns Ne 4 x IHCTpyKIMH.
CyMMapHOe BO3BEIEHHOE COIpPOTHBIEHHE aHKEPOB KIyOOKOro 3all0XKeHHs
(KaHATHBIX aHKEPOB) M JIOJ CONPOTHBJICHHUS aHKEPOB [IEPBOTO YPOBHS JODKHO GBITH

6osbiIe YAENBHOTO JABICHHUA NMOPOA CBOAA €CTECTBEHHOTIO paBHOBECHA.

P +k P >P

B.B.K P6.H" 6H.Y cBy"* (1 l)

ViensHOE JaBIE€HHE TIOpOZ, CKpPEIUICHHBIX aHKepaMH MepBOro YpOBHS,
onpeznenseMoe mo dopmyne 22 npuioxenus Ne 4 x VIHCTpyKUMH AODKHO OBITH

MEHBIIIE BO3BEJACHHOIO CONPOTHBIICHUS KaHATHBIX aHKEPOB!

P <P (12)

.
0.H BBK

12. TIp cOOpyXXEHHH IE€MOHTaXXHO! KaMephl, KpeIieHHe ee 60ka IPOBOAUTCS
TONBKO CO CTOPOHBI YIOJBHOIO MacCHBa, NpPH IPOBEJECHHUH IIOCIEIHETO LMK
JEMOHTAXHOM JOPOXXKH CIIEIOM 33 KOMOAKHOM.

JIIMHA aHKEpOB YCTaHABIMBAeMEBIX B GOKY, onpeenseTcs 1o popmye:

2
Iy =S R, +1,+1,, (13)
rme R, — paguyc 30HBI MpENeNIbHOTO COCTOSHMS IOPOJ, NapaMeTpbl KOTOPOro
npuBeieHb! B Ta0nume Ne 1 mpuioXeHus, M;
I, — BeNMUMHA 3aKpeIUIEHHs aHKepa, IpUHUMaeTcs He MeHee 0,5 M;

/s — BEICTYMAIOILAas 4aCTh aHKEpa, M.
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PaccToAHHA MEXAy PAAaMH aHKEPOB, YCTAaHAaBIMBAEMBIX B GOKax ¥ KpOBIE,
TIPHHMMAETCS PaBHBLIMH. AHKEpHl YCTAHABIMBAIOTCA C TOAXBATAMM U 3aTSDKKOMH.
Komuuectso aHKepoB B pany IPUHUMAETCS B COOTBETCTBHH

¢ nyHkToM 12 npunoxenus Ne 4 x IHCTpyKumH.
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Ipunoxenune Ne 6

K denepaisHEIM HOPMaM U IIPaBHJIAM B 001IacTH
IPOMBIIUIEHHO# Oe3omacHOCTH «IHCTPYKIUA 10 pacdeTy
4 IPEMEHEHHIO aHKEPHO! KpelH Ha YTONBHEIX IIaxTax»,

yTBEpXKIEHHBIM MpHKa3oM PenepanbHoi CTyxOb1

I10 HKOJIOTHYECKOMY, TEXHOJIOTHIECKOMY
H aTOMHOMY Haa30py
ot «19» HosOpst 2020 1. Ne 448

KPEILIEHUE HOATOTOBUTEJIbHBIX BHIPABOTOK, TPOMIEHHBIX
10 HWXKHEMY CJIOIO MOIIIHBIX ILTACTOB

1. TIpu cnoeBoil pa3paGOTKe MOIIHBIX ITOJIOTHX IUIACTOB M MOC/IENOBATEIbHON
OTpaboTKe CIIOEB B HUCXOJAIIEM IMOPsAKE Ha INaxTaX MPUMEHSIOTCS TPU OCHOBHBIC
CXEMBI PACIIOIOKEHHS CIIOEBBIX TOPHBIX BBIPaOOTOK B TONINE IUIACTA: MO eTUKaMH
YIS, MOX BHIPaGOTaHHEIM IIPOCTPAaHCTBOM M OfHA INOX Jpyroid. B Haubonee
GNMAarONPHATHEIX YCNOBUSX HAXONATCA TOpHBIE BEIDAa0OTKH HIDKHEro  Cjos,
PACIIOJIOKEHHEIE HETIOCPEACTBEHHO MO FOPHBIMM BEIPAGOTKaMU BEPXHEro CIIOsL.

2. HanexHoCTh moJep)xaHus NOPHBIX BBIPAOOTOK B HIDKHEM CJIO€ 3aBHCHT
OT MOIHOCTH MEXCIOEBO YTONbHOHM I1a4KH, OCTaBIAEMOH MEXIy IITpEeKaMH
BEPXHETO U HHKHETO CIIOfl, IPOYHOCTH ¥ TPEIIMHOBATOCTH YIS,

3. KperuieHue CIOEBBIX TOPHBIX BBIPAOOTOK, MPOMIEHHBIX 11O HHXXKHUM CIIOSM
MOIIHBIX IUIACTOB, AHKEPHOU KpENmbl0 BO3MOXHO, €CIH pacdeTHas IpPOYHOCTb
Ha C)KaTHE YTOJBHOM Na4KHd B KPOBIE BHIPAGOTKH R.y>6,0 MIla u BHIIOIHAETCA

COOTHOIIICHHUC.

Ny

Ef 2038, 1)
rzie /iy — MOIIHOCTB YTONBHOM MaYKH, M;
B — mupuHa ropHO# BBIpaOOTKH, M.

PACUYET IAPAMETPOB AHKEPHOI KPEII! B BLIPABOTKAX, PACIIOJIOJKEHHBIX
IO HWXKXHEMY CJIOIO

4, Conporusnenue P, u 1n1uHA aHKePHOH KpeIH /, [l CXEMBI PaCTIONOKEHHUS
CIIOEBBIX TOPHBEIX BBEIPaGOTOK OAHA MOA APYrod OMpeAessioTcs MO HOMOrpamme,
TpeCTaBIeHHOi Ha pACYHKe Ne 1 IPHIOKEHHUS, C y4€TOM MPOYHOCTH MEXCIOeBOH

YTroJIbHOM MayKy Ha CKaTHe U IUPHHBI TOPHOH BEIPaGOTKH.
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5. HeoGxomuMoe KOJMYECTBO aHKEPOB B PALY, OIPeAeLeTcs 10 popMyIe:

_ B.BC,
ne = Na ’ (2)
rae Cy — IpUHATOE pacCTOSHUE MEXY PAJaMH aHKEPOB, M;
N, — HecyIas crnocodHOCTh aHkepa, KH.

6. PaccTosiHMe MeXIy aHKepaMH B pamy BhUHCIieTcas 1o dopmyne
6 mpunoxxenus Ne 4 xk MacTpyxiuu.

7. OnpeneneHde MapaMeTPOB aHKEPHOM KpelmH TOPHBIX  BhIpaGOTOK,
NpOMIEHHEIX 110 MOYBEe MOIIHOTO IUIACTa NPH CHCTEME Pa3paboTKH C BBITYCKOM
TIOAKPOBEIBHOM TOJMIIHM, OCYIECTBIAETCS aHAIOTHIHO IyHKTaM 4—6 IPHIIOXKEHHS.

8. KperieHHe MOHT)XXHOM KaMepbl aHKEPHOM Kpembio IO HIDKHEMY CIIOKO
JIOICKAETCS TOTBKO NP PACTIONIOKEHUH €€ B MAaCCHBE YITI OTHOCHTENBHO MOHTXKHOHN
KaMephl BEPXHEro cjiof. B 3ToM ciydae HEOOXONMMO OIPEASTHTH 30HY MaKCHMyMa
OTIOPHOTO yay.on JABIEHHUA OT KPaeBOi 4aCTH MAacCHBA MOHT&)KHOX KaMephl BEPXHETO
CIIOSl ¥ MOHTZKHYIO KAMepy HIDKHETO CJIOS PAacrojarare 3a MpefieliaMi 3TOH 30HEI
PUCYHOK 2 NpWIOXKEHHA. Pa3sMepsl 30HBI ONpPENEISIOTCA C YYETOM pellaKcaliy
HANPSDKEHUH ¥ 3aBHUCAT OT MPOYHOCTH YIVIS, MOIHOCTH BBIHUMAEMOIO BEPXHETO CIOs
H DIyOMHBI paboT. MOHTaXHYI0 Kamepy HIDKHETO Closi HeoGXOAWMMO pacrionararh
HA PACCTOSHUM 2)max.0on, OTPEAEIAEMOM II0 PUCYHKY 2 IPHIOKEHHS.

9. Pacyer napamMeTpoB aHKEpHOIi Kpel¥ B MOHTaXHOW KaMepe HHXXHETO CJos
HEOOXOIHMMO BECTH IO IBYXypPOBHEBOMH CXeMe.

10. PacueT mapaMeTpoB aHKEPHOM Kpenr B MOHTaXKHO# kamepe IpH 0TpaboTke
MOINHOrO IUIacTa CHCTEMOM C BBIIYCKOM IIOAKPOBEIBHOH TONIIM BECTH
o [ABYXypOBHEBOH cxeMe, NpH 3TOM MapamMeTpbl AaHKEPOB IIEPBOTO  yPOBHA
ONE/IENAIOT B COOTBETCTBHM C ITYHKTaMH 4—0 MPHIIOXEHHMs, NapaMeTpbl aHKEpOB
DTy6OKOro 3aJI0XKEHHs — B COOTBETCTBHH ¢ npuioxenneM Ne 4 k MHCTpykuuy, 1iuHa

KAHATHBIX aHKepOB NpuHUMaeTcs Ha 1,0—-1,2 M Golble MOIHOCTH YTOJIBHOH MadKH.




‘W ‘wirogediag gondoa enudum — g

‘eI [N ‘OIHLEXO HIrdodX suHAKan10dI00 90HLIKORd — %y { W/H ‘Uiadx yoHdoNHE oUHAIgULOdIIOD — ®f :0I0ID

AWOHXMH Ol XIIHHaTrgodI

“xex1ogediag xigudoa g uuady gondaxne aodroweden KMHALRTAdIIO K1Y eWWedIONWOH °T *9HJ




‘goIrd oJouxdog 1adowex

BEHOOBN HLOBR Hogord) 10 BMHOIgRY 0I10HdOLO BWAWNHONEIW I9HOE KHHALISadIIO KIY BWWedIOWOH ‘T *9Hd
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[Mpunoxenne Ne 7

k QenepanbHEIM HOPMaM U IpaBHiIaM B 0071aCTH
IPOMBILIUIEHHOH Ge30macHoCTH «MHCTPYKIHA IO pacueTy
¥ IPUMEHEHUIO aHKEPHOM! KPEeNH Ha YTONbHAIX IaXTax»,

YTBEpXKICHHBIM Ipuka3zoM DenepanbHo#i CTyXObI

110 9KOJIOTHYECKOMY, TEXHOIOTHIECKOMY
d aTOMHOMY Hafi30py
ot «19» HosOps 2020 r. Ne 448

PACUET ITAPAMETPOB AHKEPHOM KPEITA CITAPEHHBIX BBIPABOTOK

1. PacueT mapaMeTpOB aHKEPHOM Kpely B FOPHBIX BEIPaGOTKaxX, OXpaHAEeMBIX
«KECTKHMH» LEeJHKAMH — IETHKaMH MEXTy CIIapeHHBIMH TOPHBIMH BBIpabOTKaMH,
nedopMaliK KOTOPEIX He3HAYUTEIbHbI, i TOPHBIE BHIPaOOTKM HE OKa3BIBAIOT BIHAHHSA
Apyr Ha #apyra (Hanee — <OKeCTKHE» IEIHMKH), MPOBOAWTCA B COOTBETCTBUM
¢ npuwioxeHrneM Ne 2 k MHCTpyKIIHMH.

2. TTpH IOATOTOBKE BEIEMOYHBIX CTOJIGOB CTIAPEHHBIMH FOPHBIMH BhIPaGOTKaAMU
BCE MHOT000pasre CriocoG0B U IPHEMOB HX PACIIONOXEHHUS, IPOBEICHHUS M KPEIUICHHS
BEIpa6OTOK CBOOUTCS K TPEM OCHOBHBIM CX€MaM MOArOTOBKH BEIEMOYHBIX Y4aCTKOB:

TepBasi cXeMa — POBEICHUS. OAUHOYHBIX U CIIAPEHHBIX TOPHBIX BEIPaOOTOK IPH
OKOHTYpPHMBAHMH IIOATOTABINBAEMOIO BBEIEMOYHOIO YYacTKa B 30HE, IJIe OYMCTHBIE
paGoTEI paHee He NPOBOAWIKCH (DHCYHOK 1 NPHJIOKEHHS);

BTOpas cXemMa — [pPOBEJEHHSA CIAPEHHBIX TOPHEIX BHIPA0OTOK B 30HE
(PHCYHOK 2 TPHIOXEHHs) ¥ BIEPE/H 30HBI BIMAHHS OYMCTHBIX paGoT (PHCYHOK 3
TIPUIOXKEHHS);

TPeThs CXeMa — TPOBEIEHHUs OMHOYHOM TOpHOM BHIPAGOTKM B 30HE ONIOPHOTO
JIABJICHNs, BEI3BAHHOTO OTPaGOTKOM CMEXHOM J1aBbl (PUCYHOK 4 IIPHIIOXKEHHUS).

3. XapakTepHO# OCOGEHHOCTBIO INEpBOH CXeMbl (PHCYHOK 1 MPIIOXKEHN),
SIBISIETCS TO, YTO TOPHBIE BHIPaGOTKH MPOBO/SATCS BHE 30HHI BIIMSHMUS OYMCTHBIX paboT.
BmecTe ¢ TeM, OZHOBpEMEHHOE IIPOBEIEHHE TOPHBIX BeIpaboToxk 4 U b 1pu
ONpe/ICTICHHOM ~PacCTOAHMM MeXTy HuX 3a0oiMu TNpPHBEAET K HAJIOXCHHIO,
BOZHHMKAIOMMX B IEPHON HX INPOBEACHMS, 30H IOBHILIEHHOIO TOPHOTO IaBICHHUA.
Jlna 6GeszomacHOCTH BemeHus paboT, HEoOXOOUMO MOCTOSHHO obecrieunBarh

onepexeHue 320051 A OTHOCHTENBHO 33004 b He MEHee:

[ 23(B +B,+1), (D
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rae Bi, By~ mmpuHa rOpHBIX BRIPabOTOK, M;

Iy — IIMpUHA HeTTHKa, M.

50-60°

IePEeMBIYKH

Puc. 1. Cxema npoBeieHHs ClIapeHHBIX BEIpaOOTOK NpH OKOHTYPHBaHHH HOBOI'O
BBIEMOYHOTO cTON0a: /s — OnepexxeHue 3a60s oTcTaromed ropHoi BEIpaboTKH
OT c6OMKH CTIapeHHBIX TOPHBIX BEIPAGOTOK; /, — onepexkeHne nepeoBoro 3a6os

OTHOCHUTCIIPHO OTCTAIOLICTO.

4. AHaOTHYHOE TOJIOXKEHHE 30H MOBBIIIEHHOTO TOPHOTO NABIIEHUS BO3HHKAET
IpH ONHOBpPEMEHHOM mpoBeneHun 3abos b u cOoiiku C. HamoxeHnue 30H
He Tmpousoiimer, ecnu cOoiiky C MNpPOBOOUTH C ONPEACICHHBEIM OTCTaBaHHEM
or 3a6os 5. BenuuuHa onepexeHus Il perIaMEHTHPYETCS  CIEAYIOIIAM
COOTHONIEHHEM:

1, >15(B, +B, +1). @)

6 —
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ITpoxogka COGOEK OTHOCHTENEHO OCeil TOPHBIX BBEIPAOOTOK —OCYIIECTBIAETCS,
KaK IO IPSIMBIM, TAK H IT0J{ OCTPHIM yriiaMut. [TpH IIPOXO/IKe CIIAPEHHEIX NOPHBIX BEIPAGOTOK
OMHIM KOMGaifHOM cOOMKH cieMyeT pacrionarars o OCTPhIM yroM 50-60°.

Bropas cxemMa (PHCYHOK 2 MPWIOXKEHHsd) OTIMYAETCH OT PacCMOTPEHHOH
(mepBo#i) TeM, 4TO CHApeHHbIe TOpHBIE BHIPAOOTKH MPOBOASATCA B 30HE BIIUSHUS

OYHCTHBIX paboT.

TPAHMIIA 30HBI BIIHSHUA
ouncTHAD] paboT BHEpeM N1aBbl

ls

Ic6

lop

HepeMBIMKH

Puc. 2. CxeMa OpOBEJEHHS CIIAPEHHBIX TOPHBIX BEIPabOTOK B 30HE BIUSHHS
OYHCTHBIX paGoT BIEPEH NaBhL: [, — IMPHHA 30HBI BIUSHHS OYMCTHBIX paboT;

l..1 — oniepexeHue 32605 POXOTUMOM COOMKH OTHOCHTENIBHO JIMHHUY JIaBBL.

B sToMm cjiyqyae B Ka4eCTBE KPHTCPHA HWHTEHCHUBHOCTH TIOPHOIO IaBJICHHA
HCIIOJIB3YETCS pacyeTHOE CMCELICHHC KPOBJIH C aHKepHOﬁ Kpenblo, ONpeacsicMoe
M3 BBIPAXCHUS.

U,=05kU,, (3)

roe k. — Ko3(hHIFEHT, YINTHIBAIOIINN CTENEHb CBA3bIBAHKMA H yNPOYHEHHs INOPOX
IpH pasIMYHBIX KOHCTPYKIMAX M crocobax — 3aKperveHus, TIpUHUMAaeMbIH

paBHBIM 1 /1151 3aMKOBBIX KJIMHOPACTIOPHBIX M CTAJICIIONTMMEPHEIX aHKEPOB IPY JTHHE
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3akperuienus 10 0,5 m; 0,85 — npu nymune 3akpernenus 1,0 m; 0,75 — npu 3aKpervieHHH
II0 BCEH [KHe mrypa (CKBa)XKHHEI);
U — cMellleHHsa NOpoA Ha CONPSDKEHHSAX B 30HE BIMSHHSA OYHCTHBIX palor,
omnpeznenseMsle 1o Gopmynam 4—6 MPHIOKEHHU:
CMEILIEHHE MTOPOJ] KPOBJIM B BEHTHIALMOHHON FOPHOH BEIPabOTKE, OXPaHIEMOH
HenuKaMy mupHuHOi (2,5-3,0)m 1 noramaemoit 3a clemyrOIIAM OYHCTHBIM 3a60€eM,

omnpezensercs no popMye:

U, =U, + (U k, +0,05mkk_k,- 4)

CMEILCHHE KPOBIIH B KOHBEHEPHOH ropHO# BBIpaboTKe, OXpaHsieMoi HelruKaMH
mupuHOit (2,5-3,0)m ® moramaemoii 3a OYHMCTHBIM 3a00€M, OIpeIeIseTCs
o popmyie:

U,=U, +L1WUkk k.- )

CMeIleHHe KPOBJIM B KOHBeHepHO ropHOit BeipaboTke, OXpaHsAeMOil LieTHKaMH

mupuHO#  (2,5-3,0)m ¥ BpeMeHHO COXpaHAeMOH 3a OYHUCTHBIM 3a0oeM

IJIs TPAHCTIIOPTUPOBAHUSA YT, OTIpeieNseTcs 1no Gopmye:

U, =U, +13Uk.k,k,- (6)

B npuBeeHHBIX popMyiax 4—6 MPUIOKEHHUs BeTHIMHA Us
OIPEeAEIIAETCS U3 BBIPAXKECHUSA:

U, =kkk kkU.. )

PacumdpoBka u omnpeneneHue BXOAAIMX B GopMynbl 4—6 TpUIOXKEHHUS
nokasarejei npuBoauTcs B myHKTax 11-13 npunoxenus Ne 14 x acTpyKumH.

5. Cxema pucyHKa 3 NmpHUIIOKEHHS OTPa)KaeT MPOBEACHUE CIIAPEHHBIX NOPHBIX
BbIpabOTOK BIlepeau 30HBI BIMSHUS OYUCTHBIX pabor. Cxema NpHMEHsETCs, Korna

3a00#f MPOBOAMMO#i MOATOTOBUTENBHOM MOPHO BBHIPaOOTKHM 3HAYUTEIIBHO OINEPEKAET

JIMHHIO OYKUCTHOTO 320051,
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Puc. 3. CxeMa IpoBEEHNS ClIADEHHBIX TOPHBIX BHIPA0OTOK BlIepeH 30HBI BIMAHHU

OYHCTHBIX PabOT. [, p — IIMPHHA 30HEI BIHSIHUS OYHCTHBIX PaboT.

B 3TOM ciydae 32604 IIPOBOAMMBIX TOPHBIX BEIPAGOTOK B MEPUOJL HX IPOXOJKH
He HOJBEPIKEHBI BIUSHUIO MOBBIIIEHHOTO IOPHOTO JABJICHHS, BBI3BAHHOTO BEICHUEM
OUHCTHBIX paGoT, MOITOMY BEJIMYHHEI ONEPEXCHHA MEPEAOBOro 3abo0s
B OTHOCHTENBHO OTCTAIOWEro 3a6os 4 M oTcTaroluero A OTHOCHTENLHO COOHKH
C MPHHYMAIOTCA TAKUMH K€, KaK U JUIS [IEPBO¥ CXEMBL.

BeJIMUMHB CMEIIEHHs KPOBIH B KOHBEHEpHOW TOpHOH BbIpaboTke A B 30HE
BIMAHWS OYMCTHBIX paGoT, HEOOXOAUMBIe IS pa3paboTKH JOKYMEHTAIMH KpEeTUICHH
HAa COTPSUKEHHH JIaBBl C TOPHOX BHIPAOOTKOH, ONMpENEeNAIoTCs aHATIOTHIHO CXEME 2
pPHCYHKA 2 NIPHIIOKECHHU.

6. Ha pucyHKe 4 IpHIOKeHHS OKa3aH CII0co0 NpOBeCHNAs OIMHOYHOM! FrOpHOH
BLIpaOOTKH B 30HE OCTaTOYHOIO OIOPHOTO JABJICHHUs, BHI3BAHHOIO oTpaboTKoi
cMexHoi naBsl. CocenHss 1aBa orpaborana. Bripaborka 4 mpoXoauTCs KaK OIHHOYHAs

Ha HE3HAYUTEIbHOM YHAJICHUH OT OTpa60TaHHOI‘0 crosba.
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Puc. 4. Cxema IpoBeieHHs: OMHOYHOM FOpHOH BEIpaOOTKH B 30HE OCTATOYHOIO

OIIOPHOTO JaBJIEHHUs, BEI3BAHHOTO OTPabOTKO#H CMEXHOM JIaBbI.

PaccMaTpuBaeMBIii cilydail OTHOCHTCS K BapHaHTy OXPaHBI BEHTHJISI[MOHHOMN
TOpHO# BRIPaGOTKY LIENUKOM YDA /y IMpUHOH He MeHee 15 M. Pacuer mapaMeTpoB
KpenmM Ui BBHIEMOYHBIX TOPHBIX BHIPa0OTOK NPOM3BOAMTE B COOTBETCTBAU
¢ pasgenom VI npunoxenns Ne 1 k UHCTpyKuuH.

KOonuuecTBO aHKepoB B GOKaX NPMHMMATh B COOTBETCTBMM C IyHKTOM 12
npunoxeHus Ne 4 x THCTpyKIHMH.

AHKepbI B GOKaX pacloNararb TaK, 4ToGbl OHM NMepeceKanyu HauGonee crabuie
CJIOH YIVIS W TIOpOI C OTKIOHEHHeM OT HaliacToBaHus Ha 15-30°. Paccrosmue
OT BEPXHETO psiAa aHKepOB JI0 KpoBiH He Goiee 0,5 M.

7. TlapaMeTpsl aHkepHo#l kpermu B 60Kkax CONPSUKEHHH ONPENENAIOTCS

1o HoMorpamme pucyHka 1 mpunoxenus Ne 2 k UIHCTpyKImH.
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IMTpunoxenue Ne 8

k MenepanbHEIM HOPMaM U IIpaBHJIaM B 061aCTH
NPOMBILUTeHHOH 6e30n1acHOCTH «IHCTpyKIHs 110 pacdeTy
¥ IPHMEHEHHIO aHKEPHOH KPEH Ha YIOJBHEIX IaXTaxy,

yTBEpXKIEHHbIM MprKazoM DenepaibHO# CITyKObI

TI0 3KOJIOTHUECKOMY, TEXHOTIOTHYECKOMY
M aTOMHOMY HaJ30py
ot «19» HosOps 2020 . Ne 448

PACUYET ITAPAMETPOB AHKEPHOH KPEIIM T'OPHLIX BBIPABOTOK
HA ILTACTAX, CKJIOHHBIX K 'OPHBIM YIAPAM M BHE3AITHBIM
BBIGPOCAM YIS (IIOPOJ) U TA3A

1. OBIIIME IIOJIOXKXEHHUSA

1. IlpuMeHeHHe aHKEpHOHM KpeNy Ha IIacTaX CKIOHHBIX K TOPHBIM yZapam
M BHE3anmHBIM BeIOpocaM yris (WOponmbl) M rasa HE YBEIUYMBAET PUCKU
YAapOONaCHOCTH M BEIOPOCOOIACHOCTH IIPU IIPOBE/ICHHH M JANIbHEHIIEH SKCILTyaTalluy
T'OPHBIX BEIPabOTOK.

2. IIpu mpoBemeHHHM TOPHBIX BBIPAOOTOK MO ILIACTaM, CKJIOHHBIM K TOPHBIM
yaapaM M BHE3allHbIM BbIOpocaM yris (TIOpox) M ra3a, HEOOXOAMMO BBHITIONHSATH
npoduIaKTHUECKHe MEPONPHSTHS C LENbI0 NPHUBEEeHHA MaccuBa B OesomacHoe
COCTOSIHHE.

3. Boimonuenve npodQHIAKTHYECKHX MEPONpPHSATHH, OKa3plBaeT BIMSHUC
Ha  YCNOBHA  TPOBeAEHUS  BHIPAOOTOK,  M3MEHAET  I€OMEXaHMYECCKHE
H JeQOpMaLMOHHEIE COCTOSHHS TFOPHOIO MAacCHBa, CHIDKACT MIPOYHOCTh INOPOZ
¥ YBEJIMYMBAET HX CMELICHHS.

4. TTpu pacueTe MapaMeTPOB aHKEPHOH KPeIH FOpHbIX BEIPaOOTOK, IPOBOAUMBIX
10 [1acTaM CKJIOHHBIM K TOPHBIM yZapaM U BHE3allHBIM BHIGpOcaM yTiist (IIOpOZBI)
W rasa, HeoOXOAMMO YYHTHIBaTh BIHSHME HAa TI'C€OMEXaHHMYECKOe COCTOSHHE
BMEIIAIONMX IOPOJ CIEAYIOIIX NPOPUIAKTHIECKUX MEPOIIPUATHIA:

perioHanbHas IpeABapUTeNbHas HoApaboTka ¥ (WiM) HagpaGoTKa MaccHBa
C MOCJIEAYIOIAM [POBEICHHEM B HEM MOATOTOBHTEILHBIX TOPHBIX BHIPabOTOK;

OypeHue pasrpy304HBIX CKBAKHH B OKPYXKAIOLIEM YTOIBHOM MAacCHBE B IEPHON
IpOBeeHUs FTOPHOI BEIPaOOTKH;

BBINOJTHEHHE THAPOOGPaGOTKH YTOIBHOTO MacCHBa.
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I1. YCJIOBHUSA BO3MOXXHOCTH INIPUMEHEHWS] AHKEPHO KPEIIA B 'OPHBIX
BBIPABOTKAX ITPM IIPEJABAPUTEJBLHOU IIOJPABOTKE MACCHBA

5. JIng BO3MOXXHOCTH NPUMEHEHHs aHKepPHOH Kpenmd B TOpHBIX BBIpabOTKaX,
IIPOXOAMMBIX II0 paHee MOAPaGOTaHHBIM ILIACTaM, HEOOXOIMMO BBINOJIHEHHE
CIIEQYIOLIMX YCIOBHH:

ONpe/ie/ieHHe  JIOITyCTMMOW  KParHOCTH — OTHOLICHWS rry6unsl  pabor  (H)
K CpEIHEB3BEIICHHO PAcUeTHO! IIPOYHOCTH NOPOJ KPOBIH nofpaGoTaHHoTO IIacTa Ry,

OIpefeNieHe  BBICOTHI  30HBI ~ TOPOZX WHTEHCUBHOM  TPEIIMHOBATOCTH
B [10/(paGOTAHHOM MACCHBE s HCKITIOYEHNS pa3MELLIeH s TOPHOM BBIPabOTKM B 3TOH 30HE.

6. Bo3MOXXHOCTb TPMMEHEHHs AHKEPHOW Kpenu B TOPHBIX BEIpaboOTKaX,
IIPOBOAMMEIX Ha IOAPabOTaHHBEIX IUIACTaX, IO KPUTEPHIO COOTHOLICHHA TTyOHHBI
paboT U CpeAHEeB3BEIICHHOA pacueTHO! MPOYHOCTH IOPOX KPORTH noAipaGoTaHHOTO
IJTacTa JOIYCKAETCA, €CITH BBHINOJIHAETCS BEIPAXEHHE:

i Zooszs, (1)

rae H — my6uHa pacioloXeHHs TOpHOH BEIPaGOTKH Ha II0/[PaGOTaHHOM ILIACTE, M;

R, — cpenHeB3BEIICHHas pacyeTHas MPOYHOCTh IIOPOA (ymis) KpOBITH

noApaboTaHHOTO TLIACTA, OnpeieNiemas 1o GopMyre:

JUISL TIOPOJIBI:
R, = — 7 @)
1,5-0,007 —
m
TUIS YIISL:
Rn - —-—R—c—h-, (3)
1,5-0,01—+
m

31ech R; — COMPOTHBIEHHE OPOJ KPOBIY TOPHOH BLIPaGOTKM Ha OJTHOOCHOE CXaTHe,
PACCUMTHIBAEMOE 110 MYHKTY 5 IPHUIOKEHUA Ne 1 x MHCTpYKIIHH;

hy — paccTosHHE OT OTPaGOTAHHOTO IUIACTA B KPOBITIO 110 HOPMAJTH /10 yPOBH

PacIONOKEeHHs TOPHOM BBIPaGOTKHM Ha NOAPabOTaHHOM ILIACTE, M;

m — MOIIHOCTB MOAPadaTHIBAIOIIETO I1AaCTa, M.
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7. O61acTh IPUMEHEHHS aHKEPHOM KPeIlH B TOPHBIX BEIPabOTKaX, MPOBOJMMBIX
Ha NoApaboTaHHBIX IUIACTAaX, ONpEJeNseTcss COOTHONIEHHEM  PacCTOAHUA
0T 0TPaGOTAaHHOTO ILIACTA B KPOBIIO I10 HOPMAJIH [0 YPOBHS PAacIONOXKEeHHs rOpHOH
BHIpaGOTKH Ha ToApaGOTAaHHOM IUIAaCTeé M BEICOTEl 30HBl  HHTEHCHBHOH
TpemuHoBaTocTH. JIoMycKaeTcss NPUMEHEHME aHKEPHOW KPENH, €CIH BBIMOIHACTCS

COOTHOLIICHHC:

h =k_h, 4)

P P

e kp — KO3pOULUMEHT TpeluHOoOpa3oBaHus, KOTOPBIH H3MEHAETCA B IpeAenax
1,375-1,75 m mnpuHHMaercs B 3aBUCHUMOCTH OT HCXOHOW TIPOYHOCTH IIOPO
no/jpaboTaHHOM TOMILM Ha CKaTHe 10 TpaQuKy PUCYHKa 1 IPHIIOXKEHHS;

hy — MOLIIHOCTH OOPYIIMBILEACS TONIIM ITOPOJ, M, paBHas:

h = z s (5)

31ech kp — K03 GUUUEHT pasphIXICHHUs OPOH, ONPEAEIAEMBIH OIBITHBIM IIyTeM HIIH
OPHUEHTHPOBOYHO MPHHAMAaEMBIH 10 Tabmuue Ne 1 npuioxeHus.

IIpy >TOM TpOBEAEHHE TOPHBIX BHIPAGOTOK Ha ydacTKax oapaboTky
JOIycKaeTcs He paHee 6—12 Mecs1eB CO IHA OKOHYaHHs noapaboTKH [0CIIe aKTHBHOM
CTaauH CABIDKSHHUS ITOPOJ KPOBIH.

8. Pacuer mapamMeTpoB aHKEpHOH KpemH BeleTcs B  COOTBETCTBHH
C MOJOXEHHAMH pasgenoB AaHHOH MHCTpyKuuM 10 Havaja IPOBEICHUS TOPHBIX
BEIPaGOTOK, MOCTE ONpeleNeHHs KpUTepHalbHBIX MapaMeTpOB, MOATBEPKIAIOIINX
BO3MOXHOCTb IIPMMEHEHH aHKEPHOM Kpemy B TOPHBIX BHIpa0OTKaxX Ha IUIacTax,
CKJIOHHBIX K TOpHBIM ynapaM ¥ BHE3alHBIM BhIOpOcaM yIuis (nopoxsl) M rasa
M OCYIECTRICHHMS pPErHOHANBHBIX MEPOIpPHATHH 10 MPUBCACHHUIO MacCHBA
B 6e30IacHOe COCTOSIHHE IpeBapUTeNbHON moapaborkoi. IIpu 3TOM 3a HCXOAHYIO
PACYETHYI0 MPOYHOCTH HOpOABI (YINIs) Ha MOAPAOOTaHHOM y4YacTKe NPHHHMACTCS

BeNH4MHA Ry, onpezenseMas o ¢popMynam 2 ¥ 3 IPHIOKESHHU.




Tabnuya Ne 1

3navends K03(p(PHUIHEHTA pa3pbIXjeHHs OPOJ

BriHEMaeMas MOITHOCTD TlporHOCTS MMOpOL Koaddpumment
HETOCPEACTBEHHOM KPOBJIH
noapaGaThIBAIONIETO IIacTa, M HonpabaTLmaromero miacta, MITa paspbIXJIeHHs IOPOJ, kp
01.0 1o 30 1,15-1,20
o 30-50 1,20-1,25
1o 30 1,25-1,30
1,0-2,0 30-50 1,30-1,35
' Jo 30 1,30-1,35
2,0-3,0 3050 1,35-1,40
ITpu m > 3,0 npunumaercs kp — 1,4.
& \l
= 1,8
=
g 1,7 \\
@)
5 1,6
(0
B 1,5
o 14 _
g \
< 1,3 =
2
.Q 1,2
20 40 60 80 100 120 140

IIpenen mpoynocTy Ha cxarue R, Mlla

Puc. 1. UsMmeHeHne K03 PHuIveHTa TPEUIMHOBATOCTH MIOPOA OT UX Mpejesia
IIPOYHOCTH Ha C)KaTHe.

II. PACYET TAPAMETPOB AHKEPHOM KPEIIY TP MPUMEHEHUH
PA3IPY30UYHBIX CKBAXKHH

9. ITo ropHO-Te0NIOTHYECKO# XapaKTEPUCTHKE YyIacTKa ONPEAEIISIEM THII KPOBIH
mo obpymaemocTd ® ycTodumBocTH 1o Tabmumam  Ne 4 u Ne 5
npuwioxeHus Ne 1 k AHcTpyKiuu.

10. OmnpenensieM pacueTHOe CONpPOTHBICHHE IOPOA KpOBIM Ha CKaTHC

R. Ha ydacTKax Ge3 pasrpy3ku 1o ¢popmyie 3 npunoxenus Ne 1 k HHucTpykiuu.
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11. B 3aBECHMOCTH OT IIPOYHOCTH TIOPOJ KPOBJIH, MECTa PACTIONOKEHNUs TOPHOH
BBIPaGOTKH, CII0C00a OXPaHBl, pa3MEPOB OXPAHHBIX LETTHKOB, KOHCTPYKIHH aHKEepHOM
KpeIlH, B COOTBETCTBHH ¢ (opMynamu U rpaduKaMy, IPUBEJCHHBIMH B HHcTpyKuyy,
OmpefieNsieM BEJMYAHY PAcueTHBIX CMeleHud Kposau Uy Tipd OTCYTCTBHH
Pasrpy304HBIX CKBAKHH.

12. OmpenensieM CpeAHEB3BEIICHHOE CONPOTHBICHHE YL B MAacCHBE,

pasrpy’KeHHOro CKBaKMHAMHM 10 opmyire:

(lM.OCJIRc.p + lch.y)

RCB = LM

(6)

rae R.y — IpOYHOCTH Ha CXKaTHe YT B MaCCUBE, Mlla;
R.p — CONMPOTHBIEHHE Ha CXKATHE YV B 30HE BIMAHMS Pasrpy309HBIX CKBaXKVH,

MI1a, onpegensercs no ¢hopmye:

R = _’n._R&I__ R (7)
cp 3D+h,
371€Ch M — MOIIHOCTH YTOJIBHOTO IUIACTa, M;
D — nuameTp CKBaXXHHBI, M,

h,, — MOIIHOCTB IIACTA ¢ YUETOM NMPOOYPEHHOM CKBaXXMHEI, M, PaBHAs:
h =m-D, 8)

L, — ofmas IIMHA y4acTKa MaccuBa yIis, pa30ypeHHOro pasrpy304HBIMH
CKBa)XKMHAMH;

lM.ocn — JUIMHA y4YacTKa MacCHBa, ocnabIieHHOTO CKBAXKUHAMH, M, paBHas:

lyon=1"3D, ©)

M.OCI

37€Ch 711 — YHCIIO TPOOYPEHHBIX CKBaXHH;

IH — JUINHA y4YaCTKa MacCHBa, HC HapylICHHOTO CKBa)XHHaMH, M, paBHas:

lﬂ = LM —lM.OCJl' (10)
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13. Onpenensem ko3hUIMEHT BIUSAHUS Pa3srPy304HBIX CKBaXKHH Ha CMELICHHE

KPOBJIM T'OPHO# BBIPa0OTKH, 3aKPETICHHOH aHKePHOU KPENbIO:

kc'pzl_Rc.):Y}'IRCB’ (11)

rie Y — 00beMHBIH BeC Y, MOACTABIAEMBIH 31€Ch B MH/M3;
H — ry6uHa pacIooXeHs TOpHO# BEIPaObOTKH, M;
Ry — CpeIHEB3BEINEHHAs IPOYHOCTD YTII B MACCHBE, pa30ypeHHOM CKBAXHHAMH,
ompezenseMas 1o Gpopmyie 7 IPUIOKESHHU.
14. OnpenensieM BeIMUMHY CMEIUEHHS KPOBIH TOPHOW BHIPaOOTKH C y4eTOM

BIIMSHUS Pa3rpy304HBIX CKBAXKHH:

UP - le ; (12)
Yk

cp

rae Ux — cMelneHde KpoBiH 6e3 BIMSHUS pa3rpy309HbIX CKBaXKHH,;
kep — K03GGUIHEHT BINAHHA Pa3rPy304HBIX CKBAXMH HA BENMYUHY CMEINEHHS

KPOBIIH, OlpeneneHHbIH mo Gopmyite 12 npuioxeHus.
15. ITo BenuuuHe cMemenus kposiu U, B COOTBETCTBUH C pasfieNiaMi IaHHOH

VIHCTPYKIMH, OIpenenisieM HeoGX0UMOe CONPOTHRIICHUE AaHKEPHOR KPeI Py H JUTAHY
aHKepOB /,.

16. B coorsercTBHM ¢ pasnenamu MHCTpYKUHH B 3aBUCHMOCTH BbICOTHI
h ¥ pacueTHOH IIMPHHBI TOPHO} BEIPaGOTKH B NMpHHAMaeM HEOOXOANMOE KOMHIECTBO
aHKEPOB B pAax KPOBIH 7, B OOKOB 1.

17. TpebyeMoe paccTosHMe MEXY PAIaMH aHKEPOB B KpoBile i Ookax TOpHOM

BEIpabOTKH, ompezesseTcs no GopMmynam:

nN,
— K _ak . 1
“" (4
_NsNas 14
=", (14)

e Nax, Nas — HECyIIasi CIOCOOHOCTh 2HKEPHOM KpelH B Kpomjie M 6okax ropHOH

BeIpaboTKH, KH;
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Pax, Pas— HeoGX0MMOe COTIPOTHRIIEHHE AaHKEPHOM KPEIH B KpOBJIe U GOKaxX ropHo#
BeIpaborku, KH/m%;
#ix, N6 — KOJIMUECTBO aHKEPOB B PANaX KPOBIH U GOKOB, IIT.

IV. PACYET IIAPAMETPOB AHKEPHOI KPEIIA C IIPHMEIiEHHEM
I'NAPOOBPABOTKH

18. OnpenensieTcss THI KPOBIH IO 06pyIIaeMOCTH H YCTOMYHBOCTH, PACUETHOE
COIIPOTHBICHHE MOPOJ KPOBIH CxaTuio R., MIIa, 1 BemMuMHa PacdETHBIX CMEILEHUH
KPOBJIM B COOTBETCTBHHY ¢ MpwioxeHusMu Ne 1, 3, 7, 8, 14, 16, 17 k UHCTpYKUHH.

19. Onpenensercs BIAXHOCTh TOPHOH NOPOAB! B €CTECTBEHHOM COCTOSHUU
W, %, 1 TIpH MIOJIHOM BJIarOHAaChIEeHUN Wy, %.

20.TIo pesynbraram 51a0OpaTOPHBIX HCIBITAHHM ONpEAeNiieM IIPOYHOCTD
Ha CXKaThue YroJbHOTO MacCHMBa B €CTECTBEHHOM COCTOsSHMH R., MIla, B cyxom
coctosHud R, MIa, 1 nipu moimHOM BiaroHaceimenud R"., MIIa.

21. Ompenensiercd TNPOYHOCTh YIOJNBHOIO MacCHBa Ha CXarWe II0Cie

rHapoobpaboTky, o Gopmye:

R - R% (15)

1+ e |7
R". /4

n

rae RS, — MpOYHOCTB Ha C)KaTHe TOPHO#H Ioposl B cyxoM cocTosHuHd, MI1a;
R", — IPOYHOCTE HA CKaTHE FTOPHOM ITOPOJIBI IPH ITOHOM BllaroHackieHuy, MI1a;
W — BI2XXHOCTb T'OpHO# NIOPOZEL, %0;
Wz — BIaXKHOCTH IIOPOBI IIPH IIOJIHOM BJIarOHAaCHIEHNH, %o.
22. OnpepensieM Ko3(GUIMEHT BIUSAHUA TUAPOOOpaGOTKM Ha CMeEIleHHe

KPOBJIM TOPHO# BEIPaOOTKH, 3aKpEIUIEHHOM aHKEPHOH KPEIIBIO:

k 1 < 'r. 16

23. BermMunHa CMeIIEeHN KpOBIM FOPHO# BEIpaGOTKU mocie ruipoobpaboTku

YTOJIBHOTO MacCHBa, onpezesseTcs 1o dhopmyie:

e =—%, 17
U= 17)

T

rae Uy — BeTMYMHA CMEIIEHHs KPOBITH, OmpesiessieMas 6e3 yueTa ruipoo6paboTKu, MM.
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24. ConporuBineHwe aHkepHod kpenu P, kxH/M?, u 1muHa aHKEPOB
l, M, onpenensercs mo BemuuuHe U'y, MM, B COOTBETCTBHH C IpPHJIOXEHHEM
Ne 1 x UucTpykuuu. KonuyecTBo aHKEpOB B psfax 10 KPOBIE 7, IIT., ONPENETIAIOT

B COOTBETCTBHH C ITYHKTOM 16 HMPHAJIIOXKCHHUA.

25. PaccrosHMe MEXIy psAAaMH aHKepoB B Kpomie Cy, M, M GOKax IopHoOH

BbIpaGotku Cs, M, onpesienseTcs 1o ¢popmynam 14—15 npunoxenus.
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ITpunoxenue Ne 9

k GenepaybHBIM HOpMaM | IpaBUJIaM B 00J1acTH
IpOMBIILICHHOH Ge3onmacHOCTH «AHCTPYKIUS 1O pacueTy
¥ NIPUMEHEHHIO aHKEPHOM KPEIH Ha YTONBHAIX IIaXTax),

YTBEPXKICHHBIM IpHKa3oM DenepanbHoi CIryKOb

TI0 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
H aTOMHOMY HaJ130py
oT «19» Hos6ps 2020 1. Ne 448

PACUET NIAPAMETPOB KPEITA I'OPHBIX BBIPABOTOK, ITIPOMJAEHHBIX
B CJIABBIX U OBBOJJHEHHBIX ITOPOJAX

I. CJIABBIE 1 TPEHIMHOBATBIE ITOPO/1bI

1.B cnabpix, TpemWHOBaTBIX W TOHKOCIOHCTHEIX IIOpoAax C pacdyeTHOMH
IIPOYHOCTBIO MOpod KpoBiu MeHee 25 Mlla u yma — menHee 10 MlIla, nmopon
B 6okxax — MeHee 20 MIla u yria MeHee — 6 MIla aHKepHass Kpemb B COYETaHHU
C METaJUIMYECKVMMH MOAXBaTAMH M peIIeTYaThIMH 3aTSHKKaMH IPUMEHSETCS IpU
YCIIOBHM YIPOYHCHHS NHOPOA M YDIA HarHeTaHHeM B HHUX BKYIIUX PacTBOPOB
C IOBEIEHHEM PACYETHOTO CONMPOTHURIEHHS R 0 BhIIlI€HA3BaHHBIX BENUYHUH.

2. TexHonorus BefeHHUA paboOT MO YNPOYHEHHIO TPEUIMHOBATHIX IOPOA,
OKpY)XalOIIMX TOpHBIE BBIPAOOTKH, BHIOOp M pacdeT MapaMeTpoB YIPOYHEHMUS,
BBIIIOJIHAIOTCS. IO COOTBETCTBEHHBIM HOPMAarWUBHBIM JOKyMEHTaM M JIpyrUM
METOAWYIECKUM ITOCOOHAM.

3. B cnalpIX, TpeIMHOBAaTHIX M TOHKOCJOMCTBIX IOpOJax, B TOM HHCIE
U B YIOPOYHEHHBIX BSXKYIMMH COCTaBaMH, aHKEPHl 3aKpEIUISIOT IO BCell IJIuHe

CKBa)XMHBI (IITypa).
II. OGBOJJHEHHBIE ITIOPOJbI

4.B TropHBIX BHIpa0OTKaX C OOBOXHEHHBHIMH IIOPOAAMH IIPOHUCXOAUT
UX pasynmpodHEHHe, U, MO3TOMY PacueTHOE COIPOTUBICHUE IOPOJ CXKATHIO AOJKHO
KOPPEKTHPOBAThCA H3-3a HX YBIaXHEHHA. [Ipy 3TOM BenuuuHy R KOHTaKTHPYIOIIMX
¢ BOJI0¥ Mopo/] HeoOXOAUMO YMEHBILUTh: AJIs TecuaHUkoB Ha 20 %, IS aeBpOIUTOB

Ha 40 % u g aprsuaToB Ha 50 %.
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Tlpu HaIMYUH KOHKPETHBIX JaHHBIX O COIPOTHBJICHHH ITIOPOA CXKATHIO 3HAYCHHE
ko3 dummenTa ky;, CHIKAIOMIETO pPacYeTHYIO IPOYHOCTH IOPOJ, NPUHUMACTCS
no Tabnuue Ne 3 npwiokerust Ne 1 k MHCTpyKImu.

3akpenneHne aHKEPHBIX CTEP)KHEH B TOPHBIX BBIPAGOTKax ¢ 06BOJHEHHBIMH
NIOPOZIaMHM OCYLLECTBIIATE aMITyJJaMU ¢ MHHEPAJIbHOH KOMIIO3UIIMEH.

5.1lpu HeoOXOAMMOCTH OCYIIECTBISAECTCS THAPOM3ONALMSA IPUKOHTYPHBIX
IOpoJ C CO3JaHHEM 3alUTHOIO BOZOHENPOHHUIAEMOTr0 CIIOS BOKPYI TOpHOH
BEIPAaGOTKH. [l 3TOr0 MpUMEHseTCs By XKOMIIOHEHTHAS [TOTMYpEeTaHOBas CMOJa.

6. ITocie 00paGOTKM MaccHBa ONpPENENAETCS HM3MECHEHHE MPOYHOCTH IOPOA
33 c4YeT BO3IEHCTBHSA CMOJ. PacyeT OKMAAEMEIX CMEIEHUH KPOBIH U HEOOXOMUMBIX
IapaMeTpoB Kpel¥ BHIIONHseTCs mo mnpuioxeHmsiM Ne 3, 7, 8, 14, 16, 17

Kk MHCTpYyKLIHH.
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ITpunoxxenue Ne 10

K OezepaJbHEIM HOpMaM H IpaBUIaM B 061acTu
IPOMBIILICHHOH 6e30nacHOCTH «HCTPYKIMA 110 pacdeTy
¥ IPAMEHEHHIO aHKEPHOH KPEMH Ha YTONbHEIX MIaxTaxy,

YTBEPKACHHBIM IprKka3zoM DenepanbHOH CTyKOb!

TI0 HKOJIOTHHYECKOMY, TEXHOJIOTHUECKOMY
M aTOMHOMY HaJ[30py
ot «19» Hosa6ps 2020 . Ne 448

KOMBHUHHWPOBAHHBIE KPEITH

I. OBJIACTh IPUMEHEHUS KOMBUHHPOBAHHBIX KPEITEHA
N UX KOHCTPYKTHUBHBIE COCTABJISIIOIIHUE

1. KomOuHHpOBaHHAas Kpenb (aHKepHasi Kpelb B COYETAHHMHM C IPYTHMH THIIAMH
OrpaKAAIOLIEH MM MOANEPKUBAIOIIEH Kpeln) MpUMeHsIeTCs B TOPHBIX BBIpabOTKaX,
PACIIOIOKEHHBIX B 30HAX re0IOrMYeCKUX HapyIeHHH, BRIBETPEHHBIX H OOBOIHEHHBIX
TIOPOA, TIPU HATMYHUH TOHKHX MPOCIIOMKOB YIS, KAIBLUTA WIH YITIMCTHIX aprH/UTUTOB
B INpefenax INyOUHBI 3a1eJKM aHKEpOB, B KANUTAIBHBIX TOPHBIX BBIPabOTKAX
NOBBIMIEHHOW  OTBETCTBEHHOCTH C  JUIMTENBHBIM  CPOKOM  JKCILTyaTalllH
¥ B IOATOTOBUTENILHBIX TOPHBIX BRIpaOOTKaxX NpH HHTCHCHBHOM FOPHOM JIaBJICHHUH.

2. KoMOuHHpOBaHHas Kpellb IPUMEHSETCS B CICAYIOIIMX COYCTAaHHAX:

aHKepHas U HaOphI3r-0eTOHHAs KpPeTlb;

aHKepHAas C METAIMYECKHMH IIOAXBaTaMM, C INai6aMH HIH OINOPHBEIMA
IVIMTAaMH, C 3aTsDKKOM B BHAE  CBapHOl  METAUIMYECKOM  PEIETKH
¥ HaOpBI3r-0eTOHHA Kpenb;

aHKepHas U MOAIOpHas Kpenb.

3.BapuanTel M TnapaMeTphl KOMOMHHpPOBaHHOH Kpelld MPHHUMAIOTCS
U PaCCYMTHIBAIOTCA B 3aBHCHMOCTH OT COCTOSHHUS YCTOHYMBOCTH IOPOJX B I'OPHBIX

BhIpaboTKax Tabmuma Ne 1 npunoxeHus.

Tabnuya Ne 1
Kateropun ycTOHYHBOCTH ITOPOX
Kareropus OneHka COCTOSHUSA CMeleHNs KPOBIIH
YCTOMYMBOCTH IIOPOXR YCTOHYHUBOCTH IIOPOX ropHoi BeIpaboTke U, MM
1 yCTOHYHMBEIE o 50
11 CpEIHEYCTOMYNBEIE 50-200
111 HEYCTOMYHBEIE 200-500
1\ OY€Hb HEYCTOHUNBEIE 6onee 500
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IpH He TPELIMHOBATHIX OPOAAX I KaTeropuu yCTOMYHBOCTH, KOTIa CMEIIeHH
KPOBJIH HE NMPEBBIIAOT 50 MM, ropHas BRIPabOoTKa KPENMTCs ONHOW aHKEPHOH KPEIbio
C ONOPHBIMM ILUIMTAMH M pELIETYaTOH 3aTSKKOHM, MO0 TONBKO MOIIOPHOH
WM HaGphI3r-6€TOHHOM KpPEMBio, TONIIMHA KoTopoi npuHuMaercs 40—50 MM,

B ropHBIX BHIPa0OTKax ¢ TPEIMHOBATHIMHM IOPOXAMH KPOBIIM, OTHECCHHBIMH
Kk I xareropum YCTOHYMBOCTH, HEOOXOAMMO YCTAHABIMBATh AaHKEPHYIO KpeIb
C ONOPHBIMHM IUIHTAMH M METAJUIMYECKOl CeTKoH B KOMOMHAIUM C MOATOPHOH WX
HaOpBI3r-GeTOHHOM KpeIbio, TONIHHA KoTopoit npuHuMaeTcs 40-50 MM.

B ropHsIX BeIpaGoTKax ¢ noponamu Il KaTeropus yCTOWIHMBOCTH, KOTa CMEIICHHs
KkpoBid jocturaor 100-200 MM, IpHMEHSATh KOMOMHHPOBaHHYIO KpEIb, COCTOSIIYIO
M3 aHKEPOB C METAUIAYECKMMH TOIXBaTaMH, PEIeTYaToOl 3aTsDKKM M TOANIOPHON W
HaOphI3r-GETOHHOM KpEIbo, TONMLIHHA KoTopoil npiHuMaeTcs 80—100 mm.

4, KoMOuHHpOBaHHAs KpEeNb BO3BOAWTCA B clemyromeM mopsake. CHavana
YCTaHARNIMBAIOT AHKEPHYIO Kpelb, 3aTeM MOAIOPHYIO WM Habph3r-GeTOHHYIO.
B noponax Il u IV kareropuy yCTOMYMBOCTH CHadYajla YCTaHABIUBAIOT MOAIIOPHYIO
Kpellb WH, B Ka4eCTBE BPEMEHHOM, HAHOCAT Ha KOHTYP KPOBIH H GOKOB IOpHOH
BEIpabOTKM CJOM HaOphI3r-6eToHa, MOBEPX KOTOPOrO YCTaHABIMBAIOT AHKCPBI
C METAJUIMYECKOM CETKOM HMIIM CBApHOU PEIEeTKOM, 1 HAHOCSAT BTOPOM CJIOH.

II. PACYET ITAPAMETPOB KOMBUHHUPOBAHHOM KPEIIH, COCTOSIIEN U3

AHKEPOB 1 HABPBBI‘-BETOUHHOﬁ KPEIIH, ITP1 TOPHOM JABJIEHHHA
CPEJHEA UHTEHCHUBHOCTH

5. OxumaeMble CMEIIEHHsS KPOBIM B TOPHOM BBIpaGOTKE, 3aKpEIUICHHOH

aHKEePHO#H Kpenbio B KOMOMHALUH C HAGPBI3r-GeTOHHOM, ONPENeNsIoTCs no popmyre:

Ua.n = Ukka > (1)

rae U,y — CMelleHHs] KPOBIIM TOPHO#M BBIPaGOTKH, 3aKPEeTICHHON aHKEpHOH Kpembio
B COUETAHHM C HaOpBI3r-0€TOHHOH, MM;

Uyp — CMeILieHHs 32aHKePOBaHHON KPOBIM TOpPHOH BEIpaboTKH, PacIoN0o)KEHHOM
B OCAZOYHBIX IIOpOJaX BHE 30HBI BIMSHHS OYHCTHBIX pabotr, MM. Omnpenensiorcs

o ¢popmye (7) B npunoxeHuu Ne 17 x Mucrpykuuu,
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ks — ko3 GUIMEHT BIMsHKUS HAOPBI3r-GETOHHOM KpelH Ha CHIDKEHHE CMEIEeHHH

TII0pOX B FOPHOIH BbIpaboTKe, Tabmuua Ne 2 MpHIIOKEHHS.

Tabauya Ne 2
3uauenus ko3dppunuenrta Ks
Tonmuua HaGpHI3r-GeTOHHOM KpenH &, MM 25 50 75 100 125
Koadurment ks 0,70 | 0,65 | 0,60 | 0,55 0,50

6. HeobGxomumoe CONPOTHBIEHHE AHKEPHOH Kpemu P, kH/M?, u pnuHa
aHKepoB [, M, A obecredeHus MOAAEPKAHHA TOPHOH BBIPAGOTKH COBMECTHO
aHKEpHON W HaOpHI3r-0ETOHHON KpeNbIo ONPEACIAIOTCSA MO 3HAYEHHIO OXHAAEMBIX
cMenienuii kposnu U,y M IIMPHHE TOPHO BBIpaboTKM B Ipoxonke B 1o 6 M, pucyHOK
1, npunoxenne Ne 1 x Mucrpyxkuwn. [Ipyn mmpusae BhIpaboTku Gonee6 M pacder
IPOBOJIUTCS B COOTBETCTBUY C NprutoxkeHumssMH Ne 3, 4 xk MacTpykuuy.

TonuHa HaGpPBI3r-6eTOHA IPUHIMAETCSA C YUETOM KJlacca YCTOWINBOCTH MOPOA
M HOJOXEHMH IMyHKTa 3 TPWIOXKEHUS TaK, YTOOBl CMEMIEHHS KPORIH YBS3BIBAINCH
¢ MapaMeTpaMM aHKEpHOM KperH, Ompefe/seMbIMH 10 pUCYHKY | mpunoxenus Ne 1
Kk VIHCTpyKIHMH, ¥ He TpEBHICHIA MHOIYCTHMBIX BENHYMH i 00ecredeHus
3KCILTYaTallMOHHOTO COCTOSIHUS TOPHOH BRIPAOOTKH.

ITo moy4eHHOMY 3HAYEHHIO HEOOXOIMMOTO COIPOTHBIICHUS aHKEPHOW Kpeny,
P,, xH/M?, 1 pacueTHO# Hecyluell COCOGHOCTH NPUHATONO OHOTO ankepa N, KH,
B COOTBETCTBHH ¢ MHCTpykumell ompenensercss KOIMYECTBO aHKEpOB B psAAax H,
TpebyeMoe pacCTOsSHIE MeXIy aHkepamu B psay Cp, M, H paCCTOSHHE MEXAY PAfaMH
ankepoB Cy, M. BEImonHseTcs NpoBEpKa pacCTOSHMA MeXITy psAfiaMH aHKEpOB
II0 YCJIOBHIO 0BGecrieueHHs He0OXOAUMO# IUTOTHOCTH MX YCTaHOBKH I, aHK/M>.

PacueT nmapaMeTpoB aHKepHO# Kpern B 60KaX rOpHOH BBIPAOOTKH BHINIONHAETCA
o npunoxkeHH1o Ne 2 k MHCTpyKIun.

I1L. PACYET IAPAMETPOB KOMBHHHPOBAHHOY KPEIIH,
COCTOSIIE W3 AHKEPHOM ¥ MOAIIOPHOM KPEIIH

7.TIpd WCMONB30BAaHUM aHKEPHOH Kpenm¥ B KOMOMHALMU C IOANOPHBIMH

KpemnssMH Hecyllas CHOCOOHOCTh KOMOWMHMPOBAHHOM CHCTEMBI OIPEJENAeTCS
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KaKk CyMMa HECYIIUX CHOCO6HOCTeﬁ, BXOQIIIUX B KOM6PIH8.I.II/IIO aHKepHOﬁ

¥ TOAIIOPHOH Kpemnu:

P,=F+F ()

nxp s

rfie P «xp — HECyINas criocoGHOCTs KOMGMHUPOBaHHOM Kperd, KH/M%;
P, — Hecyas cnoco6HOCTh aHKepHOU kpernu, KH/M?;
P.«p — HECYIIIAS CIOCOGHOCTH MOANOPHOM Kpenu, KH/m2.
8. BennunHa CMeINEHHH KpOBIM B TOpHOH BBIpabOTKE KOMIIEHCHPYETCS
aHKEpHOM W TIOANOpHON KpensMmu. BenuumHa CMELIECHWH, PHUXOAALIMXCS
Ha aHKepHylo kpemb U, nobkHa ObiTh He Gomee 300 Mm. BennunHa cMemeHHiH

U,.« KOMITEHCHPYETCS TIOAINOPHO#M KpPeTbio | onpeenseTcs 1o dpopmyie:
Un,K=U_ Ua- (3)

OO0we cmemenns nopox U s TOPU3OHTAIBHBIX M HAKJIOHHBIX TOPHBIX
BEIPabOTOK, PacIONOKEHHBIX BHE 30HBI BIMSHHSA OYHCTHBIX PaboT, ONMPERENISIOTCA
o nprwioxeHuto Ne 17 xk MaCTpyKLIMH.

9.puHuMas JAOMyCTHMYIO BenW4uMHy cMmemenudt U, IpUXOAAIIAXCS
Ha aHKEPHYIO Kpens (oHa coctaisieT 3040 % or o6mux cMmemenui U, Ho He Gonee
300 mm), P, u [, onpeaenseM mo pucyHky 1 mpunoxenus Ne 1 x Unctpykimu. [lanee
o ¢popmyie 3 MPUIOKESHHS ONpeleNsieM BENHIHHY CMEIIEHUH Ul x, NPUXOAALIUXCS
HA TIOATIOPHYIO KPeIlb, M BCE PacyeThl ee IIapaMeTPOB BAINOIHAETCS I10 IPHIOXKEHHIO
Ne 17 x MacTpykumm.

BeiOupaeM momxomsiipii [UIs pacCMaTpHBacMBIX YCIOBHM THI Kpeny,
PaccUMTHIBaEM HEOOXOOMMYIO IUTOTHOCTH YCTAHOBKHM M IPOBEPSEM COOTBETCTBHE
KOHCTPYKTHBHO# MOAATIMBOCTH IOAIIOPHON KPEIH OXMJAEMBIM CMEIIEHUAM ITOPOLI.

Jlis obecriedeHHsT COBMECTHOH pabOTHI AaHKEepHas Kpenb CKpeIUieTcs
C MOATIOPHOM KPEIbi0. ITO BHIOIHAETCS YCTAHOBKOH JOMOIHUTEIBHBIX IPOXOIBHBIX
METAJUTMYECKUX TIOAXBATOB, COCAUHEHHBIX CO CTEPXKHAMH aHKEPOB H HbllHOpHOf;I

KpPeTbIo.
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IMpunoxenune Ne 11

k DesiepanbHBEIM HOPMaM X NpaBUIaM B 0671aCTH
IPOMBILLIEHHOM Ge3onacHocTH «HCTpYKUHMs 10 pacueTy
¥ IIPUMEHEHHIO aHKEPHOR KPENH Ha YTOMBHBIX IIaXTax»,

YTBEPKICHHBIM pUKa3oM DezepanbHol CTyX 05l

I10 SKOJIOTHYECKOMY, TEXHOIOTHYECKOMY
¥ aTOMHOMY Hazi30py
ot «19» HosOpst 2020 . Ne 448

PACUYET [IAPAMETPOB AHKEPHOM KPEIH IIOAT OTOBUTEJIbHbIX T'OPHBIX
BBIPABOTOK, HAXOASIIHUXCS B 30HAX IIOBBINIEHHBIX MPOSIBJIEHUN
I'OPHOI'O JABJIEHMS

1. 3ons! ITIT]] 06pa3yioTcs B 06IacTH KOHIEHTPAIMH HAIIPSHKEHHH B MACCHBE
TIOpPOJ OT IIEIMKOB M KpaeBbIX 4YacTel, OCTAaRIEHHBIX NpH pa3spaboTKe CMEXHBIX
y4acCTKOB HJIH ILJIaCTOB.

TNocTpoeHue mapaMeTpoB THX 30H oraudaercs ot 30H [TI]L

B omiuuwe ot 308 ITTJT, 30us!1 ITTT/] He onacHs! 0 FTOPHEIM yAapaM, BeIopocam
yris (TIIOpoAB!) U rasa.

2. OcHoBueiMH mapaMeTpamu 30HbBI IIIIIJ] sBnstorcs: HaNBHOCTH BIMSHUA
T10 HOPMaJIH OT OTpabaTEIBaeMOro ILTAcTa B KPOBJIIO /51 M IOUBY Mgy, COOTBETCTBEHHO
npu ToapaGoTke M HaapaGorke (PUCYHOK 1 NIPHIOXEHMs), MPOTSHKEHHOCTh 30H
BIMSHHSA KPOMKH IUIACTA B HANpABIEHMH BHIPaGOTAHHOTO NPOCTPAHCTBA Im ¥ In,
TIPOTSKEHHOCTD BITMSHHAS KPOMKH IUIaCTa B HAIPABICHHH MacCuBa yriit /v ¥ Jum.

3. JlanbHOCTh BIMSHHA KPOMKM IUiacTa (KpaeBoff YacTH KM LEIHKA)

omnpezensercs 1no GopMynam:
B KPOBIJIE: g = (1,41, +28)-(1-0,4n) ; (1)
B II0YBE: hyy = (141, +28)-(1-0,47), 2)

rae loc'r — IIAPUHA 30HBI OCTATOYHOrO OIIOPHOIO OaBJIEeHUs, M, oIlpenesieMan

1
loe: =117k, (0,8+0,15m,) /3 + gK R 3)
c.cp

o ¢opmyie:
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30ech kg — KOIOGUIMEHT, YYHTHIBAIONIMHA OOpyIIaeMOCTh OCHOBHOW KPOBIH
BIMsiomero rmiacra, paeHeir 0,8; 1,0; 1,2 COOTBETCTBEHHO MJIA JIETKO-,
cpelHe- U TPyAHOOOpyIatoeicss KpoBIy;

R..c; — Cpe/HeB3BEIIeHHAs IIPOYHOCTH Ha CXKAaTHE BMEIAIONIMX TOPHYIO BEIPabOTKY
nopox, Ml Ia;

K! — xo3¢dunuent pasmepHocTy, pasHsiid 1, MITa/m;

My — BBIHIMaeMasi MOIHOCTb IUIacTa, M;

N — Ko3((QUIHEHT, yIUTHIBAIOIMH INPOLEHTHOE COJEpXKaHHWe MeCUaHHKOB
B [IOPOZiaX MEXAYILUIACThSl, BEIPAXXEHHBIH J1eCATHIHON JpOOEIO.

IMpu BHXKYIIEMCA OYMCTHOM 3a060€ MMpHHA 30HBI OMOPHOTO JaBJICHHUA

yBeJu4uBaercs B 1,5 paza.

Puc. 1. 3ona ITII]] o kpaeBo¥ 4acTH IUIacTa.

4. Tlonoxenue rpanuusl 30Hsl [IIIIJ[ B HanpaBleHMH BHIPabOTaHHOIO
MPOCTpaHCTBA  ompefenseTcss  paccrosHusmMH In (nmpu  moapaGorke)

u Iy (npu HagpaboTKe), BEIMUCIISIEMBIMH 110 popMynaM:
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B KPOBIIE: L =\hy(hy —hy); 4)
B [IOYBE: I, =~hy(hy, —hy), (%)

e by U hy — paccTOSHHE OT BIHMSIOLIETO IUIACTa JIO FOPHOH BHIPAOOTKH B KpOBIE

U B II0YBE, M.

5. B HampaBleHHMH MaccuBa YIS IonoxeHue rpaHuusl 30Hbl [T

onpenesieTcss B 3aBUCUMOCTH OT YKa3aHHBIX BbIIIEC BEJIMIHH IO q)opmynaM:

2

hy

B KpOBJI€E: =l 1= —1 |5 (6)
hSH
2
B I10YBE: ld =l 1= L . @)
Py

6. B Tabmuume Ne 1 mpuiokeHHs TNPUBEIEHH! 3HAYEHHS IIMPHUHBI 30HBI
OCTaTOYHOro OIOPHOTO JaBlieHHs B AuanasoHe rmy6un 300-900 M u MommHoCTH
mwiacra 1,04,5 M.

7. CMellleHNs TOpOJ B TOPHBIX BHIpabOTKaX, IPOBOAUMBIX IOCHE OTpaGoTKu
COMMKEHHOTO IIacTa U pacnojoxeHHbIX B 30He I ot KpaeBoi 4acTd CMEXHOTO

miaacra U, MM, OIIPEICIAIOTCS 1o (bOpMYJ’Ie:
U = UOK i (8)

rae Uy — cMellieHre TIOpoA B TOPHBIX BEIPAb0TKaX, HE MCILITHIBAIOIIUX BIUSHAS 30H
[IIT'], MM, ompenenseTcss B COOTBETCTBHM C NpHIoKeHHsAMH Ne 3, 7, 8, 14, 18
Kk UHCTpYyK1M™Y.

K; — x03(pHIHEHT yBeNMIEHHs CMEILEHHH MopoJ] KPOBIH TOPHBIX BHIPAGOTOK
B 30oHax INMMIJ] WiM UX CHIKEHWS B 30HAX pasrpy3kd. JUis rOpHBIX BHIpabOTOK,

PacIIOIOKCHHBIX B Ha,I[pa60TaHHOM MacCCHBC K; = KPH, B I'IOJIpaﬁOTaHHOM MacCCHUBC
K,‘ - Kpn.
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Tabnuya Ne 1
IlI4pHHA 30HBI OCTATOYHOI'O ONIOPHOTO AABJIEHHS, locry M

H, m, K R., MITa H, m, Kep R., MIIa
M M 30 60 90 M M 30 60 90
0,8 32 25 20 0,8 46 34 29
1,0 1,0 40 31 24 1,0 1,0 57 43 37
1,2 48 38 34 12 72 54 46
0,8 37 29 26 0,8 53 39 34
2,0 1,0 46 36 32 2,0 1,0 66 49 42
1,2 56 44 39 12 79 59 51
300 0,8 42 33 29 700 0,8 60 45 38
3,0 1,0 53 41 37 3,0 1,0 75 56 48
1,2 63 49 44 12 90 67 58
0,8 50 39 35 0,8 71 53 45
4,5 1,0 62 49 44 4,5 1,0 89 66 57
12 75 59 52 12 107 30 68
0,8 39 30 26 0,8 51 38 32
1,0 1,0 49 38 33 1,0 1,0 64 47 40
1,2 59 45 39 12 77 57 48
0,8 46 35 30 0,8 59 44 37
2,0 1,0 57 43 38 2,0 1,0 74 55 47
12 68 52 45 12 89 66 56
500 0,8 52 39 34 900 0,8 67 50 42
3,0 1,0 65 49 43 3,0 1,0 84 62 53
12 78 59 51 12 101 74 63
0,8 61 47 40 0,8 80 59 50
4,5 1,0 77 58 51 45 1,0 99 73 63
12 92 70 67 1,2 119 38 75

B ropHeix BEIpaGoTKax, pacronoxeHHsix B 3oHe IIIIIJ], pacueT cMelueHui
IIOPOJI TPOBOJMUTCS C YIETOM UX MECTOMONOXKEHHS OTHOCUTEIBHO MPOEKIUN KPOMKHU
KpaeBoii yactu. Ha prcyHke 2 npuiio)xeHus II0Ka3aHa CXeMa BIMSHUS KpaeBOH YacTH
Ha MaccHB.

8. KoahuuueHT H3MeHeHHs CMeIeHH# OTHOCHTENBHO Uy HMeeT MakCUMAaJIbHOe
3HaYEeHME Ha MPOeKIuHU KpoMkH mwiacta Ky ¥ Kyu B Toukax 4 u 4.

Ha paccrosund /nm 4 lum B CTOpOHy MaccuBa KoddduumeHT paseH 1,0
(Touxu B u B'), Ha paccTosHHM /m ¥ [y B CTOPOHY BHIPAGOTAHHOTO MPOCTPaHCTBA
Kpu ¥ Kprp MEHBILE €OMHUALBL

9. Benuuunsl kodd¢uimeHntoB Kyxn M Kku TpH paclolOXeHHH TOPHOMH
BBIPa0OTKM HaJ WIH MOJ KPOMKOM O0TpabOTaHHOIO yrolbHOrO IUIACTa ONPEACIISIOTCS
110 PHCYHKY 3 IpHIOKeHHs. 3Ha9eHus Koo uImenTa pasrpy3Kku npH nogpaborke Kpn
HaxonaTcs mo Tabmuue Ne 2 mpuioxeHus, npu Haapaborke Kpy — mo Tabmume Ne 3

TIPHJIOXKEHHS.
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A A ALK A ALK A

Puc. 2. Cxema BiusiHus Ha popmuposanue 30H [T xpacBo# 4acTH IUIacTa:
K — xosbduiueHT cMemeHMH NOpoN OT BIMSHUS KPOMKH  IIacTa,
K, Kk — Ko3b@UIIMEHTh! yBeUUeHNs CMEIIeHHH TIOpoJ HaJl M IO KPOMKO I1acTa
(touxkn A, A"); Ken, Kpn — KodhdHUHEHTH pasrpy3ku B IOApabOTaHHOM
¥ HaapaGOTaHHOM MaccuBe; /mm, /uv — MPOTKEHHOCTh BIMSAHMA KPOMKH ILIAcTa
B HaIpaBlIeHUH MacChBa YT, /i, [y — IPOTSHKEHHOCTD 30H BIMAHUA KPOMKH II1acTa
B HAIPaBJIEHHM BEIPA0OTAHHOTO IPOCTPAHCTBA; Ap, /iy — PacCTOAHHE OT BIMAIOIIEr0

ILTacTa IO TOPHOM BhIpaOOTKHU B KPOBIIE U B TI0YBE.
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Puc. 3. I'paduk onpenenenus Kyn 1 Kiy IpH 3aJI0KEHHH TOPHO# BEIpabOTKY Has
MY TTOJ KPOMKO# IIaCTa Ha PAaCCTOSIHUY Ay WU hyy IPH COOTBETCTBYIOLIMX

3HAQYEHUIX Mgy WIH hgn.

10. 3akoHOMEpHOCTh H3MeHEeHHs KoddbuiumeHTa cMelleHHd K; npuHATa
JTHHEHHOM B MPOMEXYTKAX MEXTY TOYKaMu Ha otpe3kax 54 U AB B nompaboTaHHOM
MaccuBe, Toukamu 5’4’ u A'B' B HagpaboraHHoM MaccuBe. Benmunna xosdbduurenTa
K; onpenensercs rpapuyecKy 10 pUCYHKY 2 MPUIOKEHHS.

Auvanutndyecku  kodpduument K; gns HagpaboTaHHOTO — MacCHBa
IIpH PacoIOXKEHHH FOPHO#H BEIPAOOTKH CO CTOPOHBI BRIPAOOTaHHOIO IIPOCTPAHCTBA
(mpu x; < ly), onpenensercs no popmyie:

K =Ky (Kiu —K;’H Yy —x,) . 9)
H
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Tabnuya Ne 2
3nauenns Ko3¢pduuuenTa pa3rpy3ku npu noapaborke Ken
Copepxanne Beymuuna Kpry 1pH /in, M
romme % | 10 | 20 | 30 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200

Ho 50 0,52 | 0,53 | 0,54 | 0,58 | 0,60 | 0,64 | 0,68 | 0,73 | 0,83 [ 0,80 | 0,88 1,0
51-75 0,58 | 0,60 | 0,61 | 062 | 0,64 | 0,66 | 0,69 | 0,73 | 0,83 | 0,86 | 0,90 1,0
76-100 0,65 | 0,66 | 0,67 | 0,68 | 0,70 | 0,72 | 0,75 | 0,78 | 0,82 | 0,87 | 0,92 1,0

Tabnuya Ne 3
Ko>dduuuent pasrpy3ku npu naapaborke Keu
By M 5 10 20 30 40 50 70 100
Kp 0,40 0,50 0,65 0,80 0,90 0,95 0,97 1,00

ITpu pacronoXeH!H FOPHOM BEIPaGOTKH CO CTOPOHBI MacCHBa (IIpH X; < [um):

K, =1+ "Dy =) (10)

IHM

Jls mospa6oTaHHOTO MacCHBa IPH ONpeneneHuH ko3pduimeHTa K; B GopMyJibl
9—10 npUIOKEHUS TOACTABIAIOTCA COOTBeTCTBEHHO K1, Ker, /1, v
11.ITpu pacmonoXxeHWW TOPHBEIX BBIPaGoTOK MNoOA (Had) HEpaspyIICHHBIM

LIETMKOM YIJIS CMELLEHHMS [I0pox B HUX, U, MM, olpeneIisioTcs 1o gopmyie:

U=UK", (11)
roe Up — cMellleHHe MOpod B TOPHEIX BBIPAaOOTKAaX, HE HCIBITHIBAIOIIMX BIIMSHHUSA
soH I, MM, ompeaenseTcs B COOTBETCTBUM ¢ mpuiiokeHHsIMH Ne 3, Ne 7, Ne 8,
Ne 14, Ne 17 x UucTpykiuuy;

K*; — ko3 (PULHEHT H3MEHEHHS CMEIeHHH B 30HE BIMSAHHA HepaspylIaeMoro
eJIHKa.

IlIupyHa Hepa3pyIIaeMoro IeNNKa, ONpeAenseTcs 1o hopmyre:

Hm
B, =0,84ka —_, (12)
\/ R

rae By — MUHMMAaJIbHAS HIMPHHA HEPA3pyIlIacMoro HeinkKa, M;
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ko — XodbduIeHT BIHSAHMS OCHOBHOM KpOBIM IUIacTa, Ha KOTOPOM
OCTaBleH LEeNMK, paBHeli 0,8 — 11 serkoobpymaromieiics  KpOBIH,
1,0 — st cpeiHeo6pymaromieiics KpoBiK U 1,2 — 1 TpyAHOOOPyIIAIOIIENHCsT KPOBIIH;

H — rryOunHa 3aneranus LieivKa OT IOBEPXHOCTH, M;

Ry — IpOYHOCTH YIIIA LeNuKa Ha OfHOOCHOe cxkarve, MIIa;

My — BBIHAMaeMasi MOIIHOCTD, M.

12. MuHMMabHas IIMpHHA HEPaspyllaeMoro IeNHKa By, OIPEACIIAeTCS

MO PUCYHKY 4 IpUIIOXEHHSL.

5 4 3 2151 m=0,5 R,=6 MIla

AN p

\
ANV dPssk
NN <
N | =T
N

|
0 200 400 600 800 1000 H, M

7.
/4R
' 16

// 4 20
K,(p=0,8/ / 24
// / 28

b / 32

1’2 Bn, M
Puc. 4. Homorpamma J1st onpezielieHus MUHYMAJIbHOM HIHUPHHBI

Hepas3pyIlaeMoro IeHKa.
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Jina rpaduuecKoro onpeneieHHs KodbQUIUeHTa yBeIMYEHHS CMEIIECHHi
BO Bcell 00nMacTv BIMSHMS LENHKA Ha PUCYHKE 5 NIPUIOXKEHHS B INPOH3BOJIBHOM
Macirabe IOCTPOSH BIHAIOIIMI IacT C IETHKOM, LIMPHHA KOTOPOTO YAOBIETBOPSET
YCIIOBHIO By £ B < 2loer. Ha paccTosiHUAX A ¥ Ay MapajlieNbHO BIUAIOLIEMY ILIACTy
IPOBEAEHE OCH Bbille- M HIDKEPACIONOXKEHHBIX TOPHBEIX BeIpaGoTok. C yieBoi
CTOpOHEI PHCYHKA TEPINEHANKYIIPHO OCH TOpHOH BBIPAaGOTKH, NMOCTPOEHA IUKaja
3HaYeHui kod(hduiHeHTa ysBenuueHus cMmemenuil K;. Yepes KpoMKH [enHKa
TIIPOBE/ICHE] BEPTHKAJBHBIE JIMHHH, OT KOTOPHIX OTIOKEHBI PAacCTOSHHA /i ¥ [y, HA MX
KOHIIAX OTJIOKEHBI KO3 (GHIMEHTH H3MEHEHNS B HAYQIbHBIX TO4KaX 30HH! Kp ¥ Kpn
U B cTBOpe ¢ KpoMkoit menuka Kxn u Kyu. Bce mepeuncieHHbie BBIIE pacCTOSHHUA
1 Ko3(pHLHEHTE onpeaesoTcs no gopMynaM u rpadukaM, NPUBEACHHEIM BBIIIE,

P aHAJIA3€ BIIUSAHUA KpaeBOﬁ JacTH IniacTa.

K4

30

26

10}

by
l_xasxxxxxx“.xixxxxx'J
By <8< 2ocr
K
0 &6 o, Dlkk By
- 1 0 1 :
20 N
1.0 . / K K \i‘;\, ..........
|| —— S
|} W I.K?-_w:.. ..... S S0 NI R, IKE-.JL

Puc. 5. I'paduxu myis onpezeneHus kKoddGHIMEeHTa H3IMEHEHHS CMEILEHUH I0po7,

B N'OPHBIX BI:Ipa6OTKaX Hald ¥ noa ICJIMKOM.
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13. KoabduupeHTsl yBETHYEHH CMEIEHUH IOopoJ OT LeNHKa IS TOPHBIX

BEIPaboTOK, Tomajalomux Hajg wim mox ero kpomky, K u K., onpenensiorcs

1o hopMynam:
K = Kea| Ko =D 1- 7 |+1; (13)
i \ lnM) 1
_ foa
K =K (K —1) T +1|. (14)
L M/

14. Koaddunuents! ysenvuenus cMmemenuit K. u K Ha y4actkax TOpHBIX

BEIPa0OTOK, MOMAJAOIIUX HAJ WIH oA HeHTp uenuka (Toukd O u O), ONpeneistor

o popmynam:
— B \ _2
K: = (Km—l{l— i+l (15)
I 2Ly ) |
- B \ -12
K" = (Km—l{l— 541, (16)
] 2hy) ]

15. Ilony4yeHnble k03¢ GUIIMEHTHI W3MEHEHHUs CMEHMIEHUH II0poJ B TIOPHBIX
BBIPabOTKaX, pacnoNoXeHHBIX B yacTax 30H [T I/], ucnone3yrorcs i OnpeaeIeHus
OXHIAeMBIX CMeIeHHi KpoBIu 1o ¢opMmyie 8 mpunoxenus. JanbHeHmmi pacyer
IapaMeTpOB aHKEPHOH Kpelu BeleTCA B COOTBETCTBUH ¢ MHCTpyKuMeH.

16. Askeprnas kpenb B 3o0Hax IIIII'J] Ha ynapoomacHBIX ILTACTax MOJDKHA
OPUMEHATECS C OOSM3aTeNbHBIM BBINOJIHEHHEM MEPONPHATHH 110 IIPHBEICHHIO

YIroJIBHOTO IJIaCTa B HEYAAPOOIIaCHOE COCTOSTHUE.
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[Mpuroxenne Ne 12

x PeepanbHEIM HOpMaM | IIpaBHIIaM B 0611acTH
IpOMBINLIeHHO#M Ge3onacHocTH «MHCTpYKIMsS IO pacyeTy
Y IPUMEHECHHUIO aHKEPHO! KpPeTH Ha YTOJBHBIX HIaXTax»,

YTBEpPKIeHHBIM MpuKa3oM DenepanbHoi CiyKO5I

TI0 KOJIOTHYECKOMY, TEXHOJIOTHIECKOMY
H aTOMHOMY HaJ30py
ot «19» HosOps 2020 r. Ne 448

PACYET TIAPAMETPOB AHKEPHOI KPEIIA
KOPOTKHX OYUCTHBIX 3ABOEB

I. OBIIUE NOJIOXKXEHMS

1.K cucreMam pa3paboTKH KOPOTKMMH 3a00SMH OTHOCATCA: KaMepHad,
KaMepHO-CTOJI00Bas U KOPOTKUMH CTOJIOaMH.

2. TeXHOMOTHS BEIEMKH OIpEHENsSeTCs THIOM IIPHMEHSEMOro BBIEMOYHOIO
H TPaHCIOPTHOTO 0OGOPYJOBaHHS, CIOCOOOM KpEIUIeHHs ¥ THIIOM NPHUMEHSAEMOM
kpend. [OpHBIE BHIPaGOTKH MPOBOAATCA TONBKO MO macTy. OXHOBpeMEHHO
IPOBOAUTCS HE MEHee TpeX, IapaLIeNbHBIX INTPEKOB INIABHEIX HAIPaBICHUH.
IllupuHa Kamep H3MEHSETCS B 3aBHCHMOCTH OT TOPHO-TEONOTMYECKMX YCIIOBHH
ot 5 1o 12 M, JUIMHA UX JOCTHIaeT B OTIENBHBIX cirydasx 150 m.

3. Bce MHOTrOOOpa3me cucteM pa3pabOTKH CBOIUTCS K HECKOJIBKMM THIHYHBIM
cXeMaM, KOTOpEIE Mpe/CTaBlIeHbl Ha pUCyHKax 1-2 npuioxeHus. lTpexu riaBHOro
HANpaBjIeHUs MPOXOAAT JO TPAHUIl LIAXTHOIO MO, a oTpaboTka KaMep BeaeTcs
B HallpaBJIeHHH OT I'PaHUL] K CTBOILY.

BHayaje TPOXOAAT OT YeThIpeX A0 IIECTH KaMep, KOTOpBIe MPaKTHYECKH
ABISIOTCS BBIEMOYHBIMM IITPEKAMH, 3aTeM OOpaTHBIM XOAOM OTpabaThIBaIOT
Hape3aHHble TOJOCH, IPH ATOM JHHMA 3a060s pacnojaraercs NeplIeHIUKYIIpHO
HJIM TI0 JWaroHajli K UX NMpOXOJIbHOM OCH. boibloe BHHMaHHE YACIACTCA BOIPOCY
BBIEMKH OCTaBJIEHHEBIX HENHUKOB. CxeMa paboT 1o YaCTUYHOMY M3BIICYCHHIO LIEIHKOB

MpHUBEJleHa Ha PUCYHKe 3 MPHIIOKCHHUS.
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Puc. 1. CxeMa 0TpabOTKH yrOJBHOTO ITaCTa KAMEPHO-CTOIO0BOM CHCTEMOM

C BBIEMKOM YIUIA 3aXOKaMH.

Puc. 2. Cxema oTpabOTKH YTOJIBHOTO IIACTa KAMEPHOM CHCTEMOM

¢ GapbepHBIMH LIEJIUKAMH.
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Puc. 3. Cxema BefieHHs paboT [0 YaCTHYHOMY IOTallIeHHIO TOPHBIX BBIPabOTOK:
1 — yauBepcanbHas Bpy6oBas MamuHa; 2 — GypoBast MallliHa 17151 o0ypuBanus 3a605;
3 — B3peiBHas OTOO#Ka; 4 — MOrpy3oYHas MalllHHA; J — CaMOXOAHAs BAaroHETKa,
6 — OypoBoif CTaHOK Ui aHKEpHOW KpenW; 7/ — NpHEMHas 4acTh MaruCTpajJbHOIo

KOHBeiepa.

I1. OITPEJAEJIEHMS IINPUHBI U TAPAMETPOB KPEILUIEHUS KPOBR/IA KAMEP

4, BEIGOp IIMPHHBI KAMEP IIPOMU3BOAUTCS IO TEXHOIOTHIECKHM COOOPaXEeHHUIM
HCXOIA U3 ycJoBHH 3(dexTHBHON paboTHl, 3aTeM IS MPHHATOIO MPOJETa KaMephl
onpeenseTcs MOIIHOCTh HECYLIEro CIOS MOpoJ, KOTOPBI HEOOXOAMMO CKpENHThH
aHKEPHOM Kpemblo, B pe3yisTare dero OyneT obecne4eHO yCTOMYHMBOE COCTOSHHE
KPOBIM KaMepbl. IIpd 3ToM DIyOWHA aHKEpOBaHHSA KPOBIM JO/KHA OBITH paBHA
MOILHOCTH 3TOTO CJIOsl, 4 INIOTHOCTH YCTaHOBKH @HKEPOB ONPEIENIATECA HEOOXOMUMBIM
COTIPOTHRIIEHHEM KpeIH.

5. Ecin Ha HEKOTOPOM PACCTOSHHHM OT KPOBIIH KaMephl PACIOJIOXKEH CIIOH
kpenxoi nopoasl (R.> 60 MIla), To 1yIMHY aHKepOB B KaMepe HeoOXoauMO BhIOpaTh
U3 TeX co00paXkeHHiA, YTOOBI CPaBHUTENBHO CIabble OPOAHEIE CIIOH MOABEIIHBANICH
K 3TOMY KpemkoMmy cioio. B 3ToMm cilydae JUIMHY aHKEPOB, MX COIPOTHBIICHHE,
KOJIMYECTBO aHKEPOB B PANY U PACCTOSHHE MEXIY piJaMH aHKEPOB ONpPENEIIOTCS

B cooTBeTCTBUH ¢ pasaenamu [-1II npunokenus Ne 1 k MacTpyKuuy.
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6. IIpu kamepHO#i cHcTeMe pa3pabOTKH yNpaBICHHE KPOBIEH OCYIECTBIAETCS
C IIOMOILBIO LIEJIHKOB, @ IPOJIETHI KaMep BEIGHPAIOTCS HCXOAA U3 YCTOMYMBOCTH ITOPO/I.
I1IupyHa KaMepbl IPHHAMAETCS. PABHOH YCTOHYHBOMY IIPONIETY KPOBIH Jy, M, KOTOPBIH

ompezenseTcs no gopMmyne:

0,2h°Rc(1 - g"n—gli)

c

I = (1)

Y (A +ky)y,
rze ly — yCTOHYMBBIH MPOJIET KPOBIIH, M;
ho — MOIITHOCTB HIDXKHETO CJIOS KPOBIH, M;
£ — GespasMmepHBIlii KoadduupenT (i ycnoeuii monorux miactoB Kysbacca
pasnsiii 0,7-0,8);
k1 — X03()ULIHEHT KOHLIEHTPALMH JABICHUS B MECTE 3aKPEIUICHHS HH)KHETO CII0s
KpoBIH (ky1 = 1,5-2,0);
y — 06beM Bec mopox (moxpaboTanHoi Tomum), MH/M?;
H — rny6una pa3paborku, M;
R. — ipoYHOCTH MTOpox (HIKHETO CII0S KPOBIIM) Ha OHOOCHOE Cxxarue, Mlla;
ki — k03 GHUIMEHT NPUTPY3KH HHUXKHETO CIIOS KPOBIIH;
Yo — 0GBEMHBIH BeC HIKHETO clos Kposid, MH/M>.
7. lllupuHa MeXIyKaMepHOro JEHTOYHOIO LIENHKA NPU YepeNOBAHUU Kamep

Y LIEJIMKOB OIPEAEIIACTCA PELIICHHEM PaBCHCTBA OTHOCHTEIIBHO By

(A+8,)YHk, =B R k,, (2)

rae A — IIMpHHA KaMepbl, M, IPUHEMAETCS. PAaBHON MM MEHbIIEH /y;
By — IIIHPHHA MEXTYKaMEPHOTO LIETIHKA, M;
k3 — ko PuLmeHT 3anaca;
Ry — xyGuKOBas IPOYHOCTH yIisi Ha cxarue, Mlla;
ky — xo3bdunyeHT GOPMEI, paBHBIH:

k, =0,75+0,25>%, 3)
m

B
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37IeCh My — BBIHUMaeMasi MOIHOCTD IIAaCTa, M.

8. I'my6buna pa®oT mpu HEOOXOAMMOCTHU COXPaHEHHS 3€MHOU ITOBEPXHOCTH
NPUHUMAETCS PaBHOU (aKTHIeCKOMY paccro;mmb OT KpOBJH IUIacTa J0 3€MHOH
MOBEPXHOCTH.

B ocrameHBIX choydasx, /H, M, TpHHHMAaeTCI PaBHOHM MOIIHOCTH
HETIOCPEACTBEHHOM KPOBIIH, HO HE MeHee 24.

9. MOIIHOCTD HECYILETO CJIOS, My ., M, OLIpeNIeNAETCs Mo GopMyIe:

“

rae A — IpUHA KaMepEl, M;
¥ — 06peMHEIH Bec mopon, MH/m>;

k| — x03h)UIHERT 3aKpeIUIeH s KPORIH Ha OTIOpaXx, pasHeI 1,41-1,63;

k;—- K03()(QHUIMEHT NPUrPy3KH BBIIIENIEXAIINX OO, paBHBIA 2,5-3,0;

k3 — k03 dHUIMEHT BIMSHUSA OMIOPHOTO JAABIEHHS OT paHee oTpabOTaHHEIX KaMep,
paBHbIi 2,5;

ks — xodpdHUMEeHT BIMIHUA TPEMMHOBATOCTH MOPOA KpPOBJIHM, pAaBHBIH
B 3aBHCHUMOCTH OT THma Kposiu 0,6—0,9;

ks — xoapdHIMEHT yBeNMUYeHHS INPOYHOCTH IOPOA 3a CYET aHKEpOBaHHUA,
paBHbIit 1,3-1,4.

10. AuHa aHKepOB, onpenesieTcs o GopMyie:
L=m_+1 +1, (5)

rae /; — ny6uHa 3amnaca JIHHEL aHKepa BBIIIe HeCyLlero cios, npuHumaemas 0,5;
I; — IIMHa BRICTYMAOLIEH YacTH aHkepa, paBHas 0,15-0,2 m.
11. Ilepen pacderoM 1o ¢opmyne 4 npuioxKeHHus, HEOOXOMUMO MPECTABUTH
PacdeTHYIO CXeMy, BBIOpaTh 3Ha4eHus Kod(dHUINEHTOB, BXOAAIIUX B 3Ty Gopmymy,
H OTIPEJICTIUTE CPEAHEB3BELLIEHHOE 3HAYEHUE IIPOYHOCTH IOPOJ Ha OMHOOCHOE CXKaTHE

R o dopmyne 3 mpunoxernus Ne 1 k MHCTpyKLMH.
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12. Heo6xommMoe CONPOTHRIEHHE aHKepHOH KpermH, Pay, KH/M?, onpenemnsiercs,
HCXOl M3 OOecliedeHHs «IONIIMBKH» HECYIIEro CJos K BhIIEPACIIONOKEHHBIM

yCTOfI‘IHBBIM nopoaaMm, BeC KOTOpOro 3aBUCHT OT MOIITHOCTH U INTOTHOCTH ITOPOX:

P.=m_ vk, , (6)

ak

e k; — xoaddumeHT 3anaca, k=1,2—-1,7;
¥ — 06BbeMHBIH Bec nopox Kporiu, KH/M>.
13. TpebyeMoe KOMHYECTBO AHKEPOB B PALY, My, ONPEENIETCS 10 (hopMyIIe:

P _AC
= _akK K (7)

n H

TN,
rae C, — MIpHUHATOE pacCTOSHUE MEXAY PAAaMHU aHKEPOB, M;
N, — HecyIas cnocoOHOCTh ONHOrO aHkepa, KH.
ITosy4eHHOE pacueToM KOJIHYECTBO aHKEPOB B PALY OKPYIVIAE€TCS B OONBIIYIO

cropoHy 10 0,5.
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Ipunoxenue Ne 13

k QeepatsHBIM HOpMaM | IIpaBHIaM B 001acTH
IPOMBIIUIEHHO# Oe3onacHoCTH «IHCTPYKIHSA 1O pacyeTy
Y MPUMEHEHHIO aHKEPHOH KPEITH Ha YTONBHBIX MIaXTaxy,

YTBEPXJIECHHBIM IprKa3oM DeneparbHOH CITyxOb!

I10 SKOJIOTHUECKOMY, TEXHOIOTHIECKOMY
H aTOMHOMY HaJI30py
ot «19» Hos0ps 2020 1. Ne 448

PACYET IAPAMETPOB AHKEPOB B 'OPHbBIX BBIPABOTKAX,
OBOPYIOBAHHBIX IIOABECHBIMH MOHOPEJIbCOBBIMH JOPOTAMH

1. PACYET ITAPAMETPOB AHKEPHOM KPEIIM KPOBJIU T'OPHBIX BLIPABOTOK
C YYETOM IIPUI'PY3KH OT NOABECHOHU MOHOPEJIbCOBOH JOPOT'H

1. KpoBnst ropHEIX BBIpa0OTOK, B KOTOPBIX MpPENyCMarpHUBAaeTCs NMPHUMEHEHHE
nonBecHON MoHOpenbcoBodt gopord (mamee — IIMJI), wHCHBITEIBaeT MpH
ee OKCIUTyaTalld¥ OCHCTBHE [ONONHUTENBHBIX Harpy3oK (B TOM 4HCIE,
AMHAMMYECKHX). DTO OOCTOSATENBCTBO IOMKHO OBITH YUYTEHO IPH OIpeneNeHHH
apaMeTpOB AHKEPHOM KpelH IyTeM yBEeNM4eHHs 3HAYCHHs DPacyeTHOM yHAeNbHOM
Harpy3ku P, Ha BeIUYHHY npnrpyalcpi AP,, coznaBaemoit nepeBosuMeM 1o ITM/]

IPy30M.

3naueHyre AP, HaXOAWTCH U3 BBIPAXKECHUS:

_ Pk,
"~ BC

n

: (1)

e P,"* — MaKCHUMaJIbHAsl CTaTHYeCKas Harpy3ka Ha ofjHy noasecKy, KH;

Cr — paccrosiHue Mexny noaseckamu IIM/T, m;

ki > 2 — xo3pduIMeHT, YIUTHIBAIOIKI BIUIHUME HA KPOBIIO JUHAMHIECKHX
Harpy3o0K, BO3HUKAIOLIUX IPH MEPEBO3KE IPy30B.

Pacyer BemmumH P,"* u C; TPOBOAUTCA B COOTBETCTBUH C pasiciioM
II npunoxenus.

ITapaMeTphl aHKEPHOHW Kpermu KpoBind TopHoit BeipaGotku ¢ IIM/JI
ONpENENIAIOTCS B CleAylomeM TMopsake: mo MHCTpyKUMH HaXOAWTCA 3HAYCHHE
YAEIbHOM HArpy3KH Ha aHKepbl P,, KOTOpas yBeIH4MBaeTCs Ha 3HaueHHe AP,, mocie
Yero 1o CyMMapHOW pacdeTHOH Harpyske Py+AP, BEHIOHpaeTca HEOOXOAUMBIE THII

¥ TTapaMeTphl aHKePHO# Kpenu KpOBIIH.
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IL. PACYET ITAPAMETPOB AHKEPOB, CJIYKAIIHMX JUIA INOJABELHINBAHUSA
MOHOPEJBCOBOM JOPOTH

2. AHKepbl IS TOJBENIMBAHMSA MOHODENBCOBOH NOPOTH K KpOBIE TOPHOH
BBIPaGOTKH yYCTaHABIMBAIOTCS JOMOIHHTEIBHO K OCHOBHOMH KpeIX TOpHOU BBIpaOOTKH.
PacueT mapaMeTpoB aHKEPOB, CIyXKalmx 11 kpemnenus IIM/I, npoBoguTcs HCXOMA
M3 MaKCHMAJIBHOTO Beca IEPEBO3MMOIO Ipy3a, BENMYHHBI JOIMYCTHMON Harpy3ku
Ha OJIHY NOJBECKY MOHOPEBCOBOIO IyTH M HEOOXomMMOro kosdguipmenTa 3amnaca,
YUHTHIBAIOLIETO BO3MOXHBIE NUHAMHUYECKHUE MEPETPYy3KH CHCTEMBI, ONMpEeNIeMbIe
npoussoaureneM IIM/I.

3. MakcuManbHas CTarddeckas Harpy3ka Ha ogHy moaeecky Pp™”, kH,

{
ompeaensercs no popmyie:

p 0" ; Q) @

e O™ — MakCHMAaJIbHO-AONMyCTUMEIH BeC NEepeBO3MMOIO Ipy3a, IPUXOAALLIMHACS
Ha 0Tpe30K goporu L, kH;

L; — y4acTOK MOHODEIbCOBOH HOpOrH, M, B Npefenax KOTOPOro MpOHCXOAHUT
ee HanboNbIIee HArpyeHue (PUCYHOK 1 IPHIIOKEHHU), ONPEAeIISIeTCS MPHUXOAAIIHMCS
Ha HEro KOJIMYECTBOM IPY30BBIX TENIEKEK g ¥ PACCUUTHIBACTCS UCXOA U3 TEXHHIECKUX
xapaktepucTak [IM/]I, 1OITyCTHMOTO Beca IepeBO3UMOrO Ipy3a ¥ Ipy30MOABEMHOCTH
rpy30BOH TEIEXKKH.

O: — CyMMapHBIii BeC HaBeCHOro (IIOOseMHOro) oGOpyAOBaHMS Ha y9acTKe
noporu L, xH;

k: — ko3 PpULIMEHT, BeTMIMHA KOTOPOTO 3aBUCHUT OT KOIMYECTBA HECYIIUX TENEeKEK,
MOMAaJAIoIINX Ha 1Ba CMEXHBIX pebca OTHOCUTEILHO TOYKH IOABECA M ONPEEIIACTCH

o popmyne:

k. =1 npu L, x1;

I L 3)
k,=2-—% nmpm —*-<I,
C

n n

A

31ech Ly — MUHUMAJIBHOE pacCTOAHAE MEXY HECYIIUMHUA TEJICXKKaAMH, M;

Cn — paccTosinde Mexxay noaseckamu [IM]I, M.
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4. Vicxons W3 KOHCTPYKUMH TOIBECOK M HX HECyIIeH crocobHocT Ny,
pacctosHHe MeXay momBeckamMu C, BBIOHpAlOT C TakMM pacieToM, YTOOBI

BBINIOJIHAJIOCH YCJIOBHE!
max
P™k <N, “4)

e k; — koo QULHEHT 3amaca, yYUTHIBAIOIKH TMHAMUYECKHE NEPErPy3KH CHCTEMEI,
onpenensieMslii mpousBoguteneM IIMJ v npruHEMaeTCs paBHBIM HE MEHEE TPeX.

TTox moaBecKoi MOHUMAETCs1 KOHCTPYKIIMS, COCTOAINAS M3 PACTAKEeK-TI0OJBECOB
— CHCTEMBI, COeTHHEHHBIX MeXTy co6oii cTepXxHel, 1ereii, XoMyToB, 60JITOB Ha OIHY
TOYKy KpEIUIEHHS MOHOpenbca. TakuM oOpa3soM, OfiHa IOJBECKAa MOXET COCTOSATH
K4aK W3 OHOM, TAK M W3 HECKONBKMX pacTsbkeK. ECIM mocieqHue CXOAATCS B ONHOM
TOYKe KPEIUICHHs MOHOpENbCa, TO HeCyllas CNOCOOHOCTh BCeH IOIABECKH MOXKET
HE PaBHATHCA CyMME HECYIIMX CIOCOOHOCTeH ee OTHENBHBIX PAaCTAKEK-TIOABECOB.
ITosTomy, mox BenuduHOH Ny CleQyeT IIOHHMAaTh MHHHMAJBHYIO Harpysky,
Ipd KOTOPOW IIPOMCXOAWT pa3pylleHHe XOTs Obl OZHOIO 3NMEMEHTa IIOJBECKH,
MIPUBOZSIIIEE K BHIXOIY €€ U3 CTPOS.

Eciu HepaBeHCTBO (4) MPUIOXKEeHNs He BEITIONHACTCS, He0OX0AUMO: YMEHBIIIHTH
max
Bec nepeosuMoro rpysa O, mu60 yBEIMYUTh HECYIIYIO CIOCOGHOCTD MOABECOK Ny,

60 COKPATHTH paccTosHiE MeXXTy HUMH Cy, THOO yBETHYMTH KONMHIECTBO IPY30BBIX

TEJIEXKEK g.
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LSS

L

Puc. 2. BapuanTsl noasemuBanus IIM/I: a — Ha o1HOM aHKepE C XKECTKUM

KpPEmJICHUEM, 6 —Ha JIByX aHKepax C XECTKHM KPEIJICHHUEM; 6 — Ha OJHOM aHKEpe
H LIeNH; ¢ — Ha ABYX aHKepax H LCIIAX.
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CyMMapHbIii BeC IIEPEBO3UMOr0 Ipy3a B HaBecHoro obopynoBanus Q:™*+Q,
NPUXOIAIUMICA Ha KOJMYECTBO TPY30BBIX TENEKEK ¢, HE HOIDKEH IIPEeBBINIATH
UX Hecylei cnocobHocTH N.

5. JlnvHa NpsAMOJMHEHHBIX CEKUMii MpuHUMaeTcs He Gonee 3,2 M. PaccrosHue
MeXTy MOIBECKAMH He JODKHO JOIMyCKaTh MPoruba MOHOPENhca MeXIy HUMHU Gonee
1/200 mnuEb! cexuuu cnennpoduis. Halinennoe pacctosaue Mexry noaseckamu Cp,
paBHOe INAary YCTAHOBKM IOABENIMBAIOIMX aHKepoB Can  IpOBepAETCH
Ha COOTBETCTBUE 3TUM TpeOOBaHUAM.

6. HeoGxomumass Hecymas  CIOCOOHOCTh  aHKEPOB Ny,  CyXKammx
s nonsewmuBadus [IM]I, ompenensercss UCXOOsA U3 HECYLICH cnocoﬁﬁocm OHOM
nofBeckd Ny, ee KOHCTPYKIMM (KONMYECTBA 3aKPEILISIONINX TOJBECKY aHKEPOB Man)

¥ ko3¢ pumeHTa 3anaca k;:

N
N,2—. 5

an

Ilo HaiineHHO! BenuyuHe N,; BBIOMPAIOTCS COOTBETCTBYIOIIHH €if AHamerp
aHKEPHBIX CTEPIKHEH.

7. JlnuHa aHKepOB NOJBECKH MOHOPEIBCOBOM OPOTH o OMKHA GBITH Gonbine
JUIMHBI AHKEPOB IIEPBOTO YPOBHS, YCTAHOBIEHHBIX B KPOBJI€ TOPHOW BHIPAOOTKH.

BenuumHa /,,, pacCUuThIBaeTCs 1Mo popMye:
I =1 +1,, (6)

1€ /o — pacdeTHAs [VIMHA aHKEPOB [IEPBOT0 YPOBHA (C y4€TOM UIMHBI BEICTYNAIOLIEH
B TOPHYIO BEIpaGOTKY YacTH aHKEPHOTO CTEPXKHA);

l.ar — BenuumMHA 3armyOneHus noxasemuBatomux IIMJl aHkepoB Haj aHKepamu
TIEpBOTO yPOBHS, KOTOpas MpHHUMaeTcs paBHOH He MeHee 0,5 M auis 11 Tuma kpoBu
o o6pymaemoctH, u He Mexee 1,0 m a7 I, I u IV Tuna xpornu no o6pymaeMocTy
(pUCYyHOK 3 MpHIIOXKEHHS).

JUnHA 3aKpeIUIAIoNIel BTy/IKH JO/DKHA ObITh He MeHee 1,1 M.
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8. 11 TIOABECKH MOHOPENBCOBOH JOPOrH MOTYT OBITh HCIONB30BaHEI
CleLMaJbHble aHKepBl HeOoOXOOMMON Hecylledl CIoCOOHOCTH, yKa3aHHOM

B MTYHKTE 5 MPUIJIOXKEHUS.

( \\ | HEPBOrO YpOBHA

1 IO ABCIIE

Puc. 3. ITpumep kpernenus IIM/IL.
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[Mpunoxenue Ne 14

k QeepaTbHEIM HOPMaM U IpaBHIaM B 061aCTH
NPOMEBINLIEHHO# Ge3omacHoCTH «HCTPYKIHA IO pacueTy
¥ TIPEMEHEHHUIO aHKEPHOH KPElH Ha YroJbHbIX IaxTaxy,

YTBEpXIEHHBIM IpuKasoM DeneparbHOH CIryKObl

TI0 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
H aTOMHOMY HaJ30py
oT «19» Hos6pa 2020 . Ne 448

PACUET IIAPAMETPOB AHKEPHO# KPEITM COIIPSKEHUM
1. OBIIUE HOJIOKEHHUS U HCXOAHBIE PACYETHBIE JAHHBIE

1. Bumsl cONpsKeHHHl ONMHOYHBIX TOPHBIX BBIPAGOTOK IIPEACTABICHEI
Ha pHCyHKe 1 mpunoxenus. ConpsxeHHS TOPHEIX BBIPaGOTOK IOJPA3JENIOTCA

HA NIPAMOYTOJILHBIE (d, 6) K OCTPOYTONBHEIE (6).

a 0 B r

— |

H K b m M
Puc. 1. Bujsl conpspkeHuii TOPHBIX BEIPabOTOK:
a — TpsMoe TepecedeHne; 6 — KOCOe IepecedeHHe; 6 — MpAMOe OTBETRICHHE,
2 — OCTPOYTOJILHOE MEepecedeHue; 0 — OTBETBIIEHHE [0 KPUBOH; €, ¢ — COCMHCHHUS
JIByX TOPHBIX BHIPaGOTOK B OJHY; 3 — ABYCTOPOHHEE OTBETBICHHE; U — NIEPECEUCHHE

C Ppa3sHOCOM TOPHBIX BHIPa0OTOK; X — CONpSKEHME TPeX TOPHBIX BbIpaboTOK

- (TpeyronbHBIi y3en); i, M — IPUMbIKAHHE TOPHBIX BBIPabOTOK.

2. TIpu mpoBeJIeHHM U MOAAEPKaHHH NIAPHBIX TOPHBIX BBIPAOOTOK B YCIOBUAX

JUHAMHUYCCKHUX l'IpOHBJIeHI/lf;I TOPHOTO aBJICHHS (IIJIaCTBI, OIlacHeI€ II0 TOPHBIM
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yZiapaM, BHE3aIHbIM BHIOpOCaM yIis (IIOpoJibl) M ra3a) Bee paboThl 110 IPOXOzKe cboek
MeXIy HIMH C OTIpe/ieNieHreM 6e30I1aCHOTO PACCTOSHHUS 3aCedKy COOHKH 10 OnMmKxHEero
32605 TIPOBOJMMON TOPHON BBIPAGOTKM, NMPHHATHIO MHHHMAJIBHOTO ONEPEXCHHA
OIHOTO IPOXORYECKOro 3a60s OTHOCHTENBHO [PYroro M pacieTy IIMPHHBI
IIOATTHBOTO LIETMKA MEXKY BEIPaOOTKAMH CIIeAyeT BBIIONHATE C y4eTOM TpeGoBaHMH
COOTBETCTBYIOLMX HOPMATHBHBIX JOKYMEHTOB, PEITaMEHTHDYIOUUX Oe30macHble
ycnoBus paboTsl.

3. C6oiika NapHBIX TOPHBLIX BHIPAGOTOK M KpEIUICHHE MX CONPSKCHUM
[IPOBOZMTCSA C OTCTABaHMEM OT ONHKHEIO MPOXONYECKOIO 3a00f Ha PacCTOAHHE

He MeHee /', onpeaesieMbIM 1o GopMyie:

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

rie B, B, — COOTBETCTBEHHO IIMPHMHA KXAOH IapHOH TOPHOMH BEIPaboTKH
B IIPOXOJIKE, M;

I, — IpHHA IIE/TMKa MeX Ty TOPHBIMHU BEIPabOTKaMH, M, a ONIEPEKECHUE IEPENIOBOr0
POXOIUECKOro 3a6os MO OTHOIWIEHHMIO K 336010 Apyroi BHIpaOOTKH MPHHAMAETCS

He MeHee /", onpeAensieMoro U3 BhIpaKEHUS:

I"=3(B! +B, +1). (2)
4. CylecTBeHHO€e BIMSHUE Ha YCTORYMBOCTH CONPSDKEHHH H COMPATAIOIIMXCS
TOPHBIX BhIPabOTOK OKa3bIBaeT ¢opMa X CedeHHs, KOTOpas BEIOMpaeTcs ¢ y4eTOM
MHTEHCHBHOCTM NPOABICHUH TOPHOrO MaBlCHUs, Marepuajia ¥ THOA KPEIIH.
IIpu aHkepHO¥M Xpemd ¢opma COMPKEHUH NPHHUMAETCS IPSMOYTOJIBHOM HJIH
TpanmeLMeBUIHON C IUIOCKOH  KpoBiei, COBIIQJaloIlell C MOBEPXHOCTAMH
HAIUIACTOBAaHUA MOPOA, 2 B INIACTOBBIX BBIEMOYHBIX FOPHBIX BBIpabOTKax — ¢ KpOBIIeH
mwiacra. B HeyCTOWYMBBIX MNOpOJax M Ha CONPSIKEHHAX C GONBIIUM IIPOJIETOM
IpUHUMAETCS CBOAUaTas popma CedeHuUs.
5. PacueTHast mIyOMHA PACTIONIOXKEHHS CONPSDKEHHsA OT 3eMHOH IIOBEPXHOCTH
IpUHUMAeTCs, KaK H Ui TPOTHKCHHBIX TOPHBIX BHIPaGOTOK, MO MYHKTY 4

npunoxenns Ne 1 x MHCTpyKuuu.
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6. PacyerHas IMpHHA CONPSDKEHWH NpPUHMMAeTCs IO TYHKTY 3
npunoxeHns Ne 1 x MHCTpyKIIMH B 3aBUCHMOCTH OT BUJA COIPSDKEHMA.
PacyerHass IMpPHHA CONPSDKCHHWM, IEPECEKAOMMXCS M OTBETBISIOMINXCS

TOPHBIX BHIPaGOTOK, pucyHOK 1 (a, 6, 3, k) IPAIOKEHHS], OTPENENsIeTCs Mo hopMyIe:

B=,/B! + B, 3)

rme Bi u B, — (Qakrudeckas NIMpMHA TNEPECEKAIOUMXCA TOPHBIX BHIPaGOTOK
B IIPOXOJIKE, M.

PacyeTHas IIMpHHA CONpPSOKEHMH C  COCOHWHEHHEM, OTBETBICHHEM
M OpUMBIKAHHEM OIHOM TOpHOH BHIpaGOTKH K  JIpYTo#, pUCyHOK 1

(s, 2, 0, e, o, u, 1, M) ¥ PUCYHOK 2 (a, 6, 8) IPUITOXKEHHUS, OTNIPEACIIAIOTCA 110 dopmyne:
B=.B!+0,5B;, @)

rie B — pakTHuecKas IIMpHHA [NIaBHOM IOpHO# BEIPaGOTKHU B IIPOXOJIKE, M;
B, — dakTHYecKas MMPUHA, MPAMBIKAIOIIEH, OTBETBIIAIOIIEHCS, CoeaUHsIoMeHCs

TOpHO# BEIpaOOTKH, M.

a o B
J77777777777777777777 (PPP777777777777777777777.
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Puc. 2. Bujpl conpsokeHHi pY IIPOBEICHUH CIIapPEHHBIX BHIPabOTOK:

a, 6 — IPAMOYTOJIbHBIE; 6 — OCTPOYTOJIBHEIE.

PacyeTHas IIMPHHA CONpSUKEHWH MOATOTOBUTENBHOM TOPHOM BBIPAGOTKH
C OYMCTHBIM 3a00eM, PHUCYHOK 3 TpHIOKEHHS, IPUHMMAETCS pPaBHOHM MIMPHHE
MOATOTOBHTEILHOW TOpHOW BhIpaboTKM B  mOpoxoake. PacdyerHas  BBICOTa
CONpATAIOIIMXCA TOPHBIX BBIPAOOTOK M CONPSDKEHWH IPHHMMACTCH paBHOH
X MaKCHMAJIbHO#M (hakTHYeCKOH BBICOTE B IPOXOJIKE.

7. PacueTHBle COIpPOTHBIEHHS IIOpOJ OJHOOCHOMY CXKaTHIO B MAacCCHBC

R. cliemyeT onpeeNaTs OTAENBHO M KPOBIH, GOKOB M IOYBHI:
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B KPOBJIE — JUIsi BCEX CIIOEB MOPOJ Ha BHICOTY, PaBHYIO 1,5 pac4eTHOH IMPHHEI
COMPSKEHUS;

B 60Kax — Ha (AKTHYECKYIO BBICOTY CONPSDKEHHS C yIETOM BCEX CIIOEB MOPOA
U YIS

B IT0YBE — Ha IIyOHHY, paBHYIO PaCU€THON LIMPUHE CONPKCHHS.

Jlns psiga CMEXHBIX CIOEB ¢ H3MEHYHBOCTBIO R. no 30 % npuHuMaeTcs WIA
BCEr0 CONpSKEHHs YCPEOHEHHOE 3HAa4eHHE PpacieTHOro CONPOTHMBIICHUS IOPOJ

CXKaTHIO, ompejenseMoe 1o Gopmyie:

R = (R.,m, + R,m, +...+ R _m, )kk, )
¥ mo+m,+...+m, ’

Bxomsmpe B (GoOpMyly MapaMeTpsl pacmudposaHbl B (opMmyie 3
nprnoxenus Ne 1 k MHCTpyKImH.

8. BeIGOp THIIa Kpeny | OTpefielIeHne ee IIapaMeTpOB IS CONPHKEHUH TOPHBIX
BBIPabOTOK TIPOM3BOIMTCS Ha OCHOBE pacdera CMEIICHHH MOpON M OXMAACMBIX
HAarpy30K Ha Kpelmb C YydYeToM pa3MepoB H (OpMBI IIONMEPEIHOro CEUCHM,
XapaKTEePUCTHK IPOYHOCTH, CJIOUCTOCTH, TPEIWHOBATOCTH, TEKTOHHYECKOH
HApYIIEHHOCTH ¥ YCTONYMBOCTH IIOPOJ B KPOBIE, OOKax H MOYBE, a TAKKe C yIeTOM
MHTEHCHUBHOCTH TOPHOIO JaBJICHMS Ha paslU4YHBIX CTaguaXx MOAJCPXaHUA
CONpsKEHUH, OOYCIOBICHHOH DTyOHMHOW OT NOBEPXHOCTH W CTENCHBIO BIMAHI
Ha CONPSDKEHHS IPYTHX TOPHBIX BEIPAGOTOK U OYHCTHBIX PaboT.

B HMHCTpyKUMHM pacCMarpuBalOTCA METONWKH pacyeTa CMEIIEHUH I10poX
KpPOBJIM, KOTZAa TIPHMEHSETCs aHKepHas Kpelb. 3aaHKepOBaHHBIE  ITOPOABI
YIIPOYHSIOTCH, B Pe3yNbTare 4ero CMeIleHHs KPOBIM CHIKAIOTCA NPHUMEPHO BABOC
TI0 CPABHEHHMIO C IIePEMEICHUEM TIOPOJ Ha KOHTYpe KpPOBIH B IOPHBIX BBIpabOTKaX,

3aKpeIUIAEMbIX PaMHOM IOAATIMBOK KPEIIBIO.
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Prc. 3 ConpsikeHHs OYMCTHOTO 326081 C IOArOTOBUTEBHOM FOPHOH BEIpaGOTKOM:
a — ¢ TIOralaeMoii; 6 — ¢ TOpHOU BBIPabOTKOM, COXpPaHAEMOH 32 NMEPBbIM OYHCTHBIM
3a60eM; 8, 2 — ¢ TOBTOPHO MCIIONB3YeMOif; 0, € — C IIPOBOAMMON BIIPUCEYKY
K BbIpabOTaHHOMY NPOCTPAHCTBY (TIpH CIUIOLIHOM IPHCEYKE WIM IPH OCTaBICHHH
TIONOCHI YIIsl IMAPUHOM 2—4 M); 2, 3 — C TOPHOH BBEIPaGOTKOM, OXpaH’IeMOH LIETHKOM
mupuHod mensie 0,1H, HO He MeHee 15 M; u, kK, 1 — C TOPHOH BEIPabOTKOH,
oxpaHsemoil uenukoM (2,5-3,0)m (OpH morameHwd ONHOM M3 INAPHBIX IOPHBIX
BBIPAGOTOK 33 OYHCTHBIM 3360€M WX NPH e BPEMEHHOM COXpaHEHWH Ui Lenei
TPaHCIIOPTUPOBAHKA YIJIA); M, H — C TOPHOH BEIpaboTKOM, 0dopMIIIEMOH 32 OUHCTHEIM

3ab60€eM.
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OcoGeHHOCTBIO METOIMKH pacieTa CMEIIEHH# Moo Ha KOHTYPE CONPSIKEHUH,
NpUBEJEHHOW B pasjiene, SABISETCA TO, YTO PACCMAaTPUBAIOTCS CMEIICHHA €Ile
' He3aaHKEPOBAHHBIX [OPOJ KOHTYpa TOpHOH BBIPaOOTKH, M HMO3TOMY MX BeIM4YHHA
B IH(POBOM BEIpaXKeHUH OOJIbIIE, YEM NPH yCTaHOBIECHHBIX aHKEPaX.

B ¢opmynax Tabmumbi Ne 1 IpunokeHHs CMELIEHUs ITOPO/IB TUIIOBBIX YCIOBHUAX
B 30He BIMAHHS OUMCTHEIX pabor (U, U}, U}, AU}') npuBoasTCs, Kak CyMMapHoe

CMEIeHHe IOYBBI H KpoBid (KoHBepreHuws). OnHako B pesynbTare IepecyeTa
NIOCPEeACTBOM Koddduiuenta ki ¢popMynsl Tabnuiel Ne 1 mpunokeHHs BBIpaXKaroT
CMEILEHHA TOJIBKO KPOBITH B HE3aaHKEPOBAHHOM COCTOSIHHH.

CMelueHus KPOBITH, ONIpeAeIieMble o GpopMynaM Tabiuisl Ne 1, mocpeacTsoM
ko3dhdunmenta 0,5 dopmyn 27-28 NpUIOKEHUS NEPEBOIOATCA B YPOBEHb pPacyeToB
CMELICHHH 32aHKEPOBAaHHEBIX MOPOZA KPoBIH 1o npunoxernuo Ne 17 x MHcTpykuuy,
M TapaMeTpbl KpeNH pPacCYUTHIBAIOTCA €IWHOOOpasHEIM CmocofoM 10  BeeH
HUHcTpyKuuu.

9. ConpsbkeHHs OYMCTHBIX 3a00€B CO INTpeKaMH MOTYT OBITh 3aKpEIUICHBI
aHKepaMH 6e3 NMpUMEHeHMs TEepeIBIKHON MeXaHW3MPOBAHHOM KpEMH COMpPsDKeHHH
IIPY KCIIONB30BaHUH JIBYXyPOBHEBOH CXEMBI KPEILICHHUS.

II. PACYET CMEIIEHHI ITIOPOJ] HA COTIPSDKEHMSIX T'OPHBIX BBIPABOTOK
U OLIEHKA MTHTEHCHUBHOCTH MPOSBJIEHNI T'OPHOT'O JABJIEHUASA

10. BenuunHa cmemenus nopox U, Ha CONPSOKCHHMAX TOPHU30OHTAIbHBIX
¥ HAKJIOHHBIX TOPHBIX BEIPaGOTOK, HAXOSAIIUXCS BHE 30HEI BIMSHHUS OYMCTHEIX paboT,
ompejesercs no ¢popmyne:

U= kakekllnksktUT’ (6)
rae U; — cMelleHre TIOpoJi, MM, IPHHSTOE 3@ THIIOBOE H OIIpefeNseMoe 1o PUCYHKY 4
NPWIOXKEHHSI B 3aBUCHMOCTH OT PacdeTHOTO CONMPOTHBJICHUS TMOPOX KPOBIH, MOYBEL
WM 60KOB R ¥ IIIyOHMHBI PACIIONOXEHHS COTPSDKEHHS OT IOBEpXHOCTH H;

ko, — X039 QUIMEHT BIUSHKS YITIa NaJeHHs BMEIIAIOIMX TOPOJ ¥ HANPaBICHUA
TIPOXOJKH TOPHOH BHIPAGOTKHM OTHOCHTENBHO IPOCTHPaHMSA IOpPOJ, OIpeleiseMbii

1o Tabmuie Ne 2 npunoxeHus;
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ko — K03()(PHIHEHT HANPABIEHHUS CMELEHHH [TIOPOJ: IPH OTPEAEeHUN CMeLIleHHH
CO CTOPOHBI IOYBbI HJIH KpOBIM (B BEPTHKAIBHOM HanpaBieHun) ko = 1;
IpH ONpENe/IeHAU GOKOBBIX CMENICHHH IopoA (B rOPU3OHTAIBHOM HaIpaBJIEHHUH)
ko ompezensor 1o Tabmine Ne 2 MPHIOKEHHs, IIe OPH TOMIEPXKAHAH COMPSKEHUH
OYMCTHOTO 320605 CO CHIAPEHHON TOpHOM BHIPaGOTKOM, OXpaHseMON LEIUKOM YITIA
¥ TOTamaeMoil C €ro W3BJICYEHHEM H BEHTWIALMOHHOM TOPHOH BBIPaGOTKOM,
oXpaHseMol MeJuKoM IupuHOi 15-0,1H, M, moABepraoleiics BIHIHHIO NepBOi
JIaBBI M COXpaHsAeMOil 32 BTOPbIM O4ICTHBIM 3a00€M, pacieT CMeIleHH  IOPOJ| KpOBIH
TIPOM3BOMTCS TAK )K€, KaK IUIS CXEMBI, IPE/ICTABIEHHON Ha PUCYHKe 3 PHIIOKEHHS.
Tabnuya Ne 1

(I)OpMyJ'lbl AJIF pacueTa cMelleHH i KPOBJIH Ha CONPAKCHHAX

ke HA YUACTKAX COTIPSKEHHSA

Bux conpkeHHs H pacieTHas GopMyna CMEMEHHH B 3aBHCHMOCTH OT THIIa KPOR/IH To3umus
Topox A7 ero yuacTka 10 M BIepe/i OYHCTHOrO 33004, | B cTBOpe ¢ OYMCTHEIM 10 M c3agu Ha pHCYHKe 3
PHCYHOK 3 NPHJIONKEHHA 3a60eM OYHMCTHOrO 32605 | TPHIOKEHHS
LIV I III I I |1
1 2 3 4 5 6 7 8

1. C BeBTHIALMOHHON WM KOHBelepHO# BEIPaGOTKOM,
foramaeModi  3a  TEpBHIM  OYHCTHBIM  3aoeM

1,3 12 | 14| - - - a
1pH 0TPaGOoTKe [EPBOTo CTONI0A B BEIEMOYHOM YHacTKe
Uip = Us + Uskipkskx
2. To %e, coxpaHsieMoli 3a NEPBbIM OYHCTHBIM 3a60eM
npu orpaloTke HepBoro cTo6a B BHIEMOYHOM YJacTKe
H ¢ KOHBeliepHO} ropHoili BeipaGoTkol mpu otpabotke| 1,3 1,2 114 | 1,81 1620 6

HOC/eAYIOWHMX cTONO0B

Up = Us + 1,2U1Kupkskx

3. To ke, HCIONB3yeMOM MOBTOPHO H NOTallaeMon

3a BTOPHIM OYHCTHBIM 3a00eM 1,5 1,31 1,6 - - - 8

U = Us + QUiki+mkoxpknepks

4. To e, HCTIONb3yeMOM TOBTOPHO ¥ CoXpaHseMoi

33 BTOPHIM OYMCTHBIM 3a60eM Wid uelelt pAMOTOYHOTO 13 13016 1,8] 1620

MPOBETPHUBAHKS

U = Us + 1,2Q Uikt mkoxpkinYepks

5. To e, OpoBOTAMON BNPHCEUKY K BHIPaGOTaHHOMY

MPOCTPAHCTBY BCIVIOMIHYIO 1,2 1,31 15 - - - o

Usp = U'o + Urkphiske

6. To *e, MPOBONMMOM BIPHCEYKY K BHIpPaGOTaHHOMY

g_p:c’rpancmy C OCTaBJICHHEM TOJIOCH YIVIA IIMPHHOM 1,1 121 14 e
M

Ui = U'o + 0,70 sk

7. C xoHBeiiepHO}H ropHo¥ BhIpaGOTKOH, OXpaHseMOMH

nenukaMu yris mupuHoit ot 15 M no 0,1H M 1.4 13 | 16

H 1Oraiaemoif 3a O4HCTHBIM 3a00eM ’ ’ ’

_ﬁ =U,+ Uulljgkskx

8. To e, BPEMEHHO COXPaHAEeMOH 32 OYHCTHBIM 3a60eM

JUIA eneti TpaHCTIOPTHPOBAHUA YA
Ug = Us + 1,20 kupkiskx 1,4 1,3 1,6 | 20| 1,8 {22 aHc
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1 2 3 4 5 6 7 8

9. C BeHTWIILMOHHOM rOpHO# BIpaboTKO#H, OXpaHseMoH
menkoM mupuHO# 15 M~0,1 H M ¥ moramaeMoH
33 BTOPBIM OUHCTHBIM 3360eM '
Up=Us+ (U + AUM + thigV™ Yeuohsk

10. To e, MOATIHBLIMH LIEMKaMH IHpHHOH 2,5-3,0 m
¥ [TOramaeMoli 3a BTOPBIM OYHCTHBIM 3a60eM 1,2 1,3 | 1,6 - - - u
U+ Us + QUikx + 0,05mku)pks

11. C koHBefiepHolt BbIpaGOTKOH, oOxpanseMoi
NOJATAMBHIMM  LieMKaMk  mwmpuHO#f 2,5-3,0 m 13 12 | 14
¥ TIOramIaeMoli 3a O4MCTHBIM 3a60eM ’ ’ ’
_lép= Uo+ l,lUllfgks X

12. To e, mupuHod 2,5-3,0 m H BpEeMEHHO
COXpaHfAeMO} 3a OUHCTHBIM 3a0oeM 1A uenei 13 12 14|16 1418
TPaHCHOPTHPOBAHMA YIJIA

yﬂ = U+ 1,3U1]§§pkskk

13. C BeHTWIALIHOHHO# WK KOHBeliepHOH BEIpaboTKaMH,
O(OPMJICHHBIMA 32 OYHCTHBIM 3a60eM TpH OTpaGOTKe
nepBOro cTos10a B BHIEMOYHOM YJacTKe.

pr = Mkoxpks

14. C BeHTWIANHMOHHOM ropHOM  BHIPaGOTKON,
0QOpMIICHHO! 3a OYHCTHBIM 3a00€M, HCIONB3yeMOk
OBTOPHO M TOTAMAEMOM 32 OYHCTHEIM 3a60eM BTOPOH 1,3 12|14} - - - H
JIaBBL

Ug = (mkoxp + Ukihiks

1,3 1,2 | 14 | - - - 3

1,2 1,0 1,316 | 1418 M

Tabnauya Ne 2
3uaueHns ko3pduuneHToB Ko ¥ Ko

KoadduupenTs! NpH yriax NaneHus nopox o, rpal.
Hanpagienue IPOXOJKH BHPaGOTKH 1o 20 21-30
ko ko ke ke
ITo mpocTHpaHuIo 1,0 0,35 0,95 0,55
BxpecT npocTHpaHus 0,7 0,55 0.60 0,80
Tox ymiom K MPOCTHPaHHKIO 0,85 0,45 0,80 0,65

ki — koapHIMEHT BIUSHUS pasMepOB CONpsKEHUs, KOTOPBIA ONpefeNsIoT
IV KPOBJIH H [OYBEI 110 popmysie 7, 1yist G0KOB — 7 TIPUITONEHHS:
k. =025B-1); 7
K. =0,25(h-1). (8)
KoadduupentT BINAHHS BPEMEHH Ha CMEIICHHS IOPOJ k; mns TOPHBIX
BBIPaGOTOK, CPOK CIIyKOBbI KOTOPEIX MeHee 15 JIeT, OnpeAeseTcs o rpaduKy, puCyHOK
5 MpUIIOKEHHs TIPH CpoKe CIryXxObl Gonee 15 et 1 H/R < 60 xo>dpduiment k= 1.
KoadduuueHT BpeqHOro BO3ASHCTBUS TOPHBIX BEIpabOTOK ks XapaKTepusyeT
CTEIIeHb YBEJIHYEHWs CMEIICHMH MOpOX Ha y4JacTkKax COTIPSDKEHHH 110 CPaBHEHMIO

C OIMHOYHO#H BEIPaGOTKO#, re ks = 1:

k, = k31k52 > )

B
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rie ks — K03(hOHIMEHT B3aUMOBIHSHUS CONPSTAIONIMXCA TOPHBIX BBIPAGOTOK,
onpenenseMsii mo Tabnuue Ne 3 npuIOXKeHU,

ks — KODOMIMEHT BIMSHHS [PYTMX CMEXHBIX TIODHBIX BHIPaGOTOK,
PACTIONIOKEHHBIX OTHOCHTENBHO YYacTKOB CONPSDKCHHH Ha PacCTOSHMAX MEHee

JOMYCTHMBIX [y, OTIpenieNnsieMbIX 1o GopMyrie 11 mpunoxeHus:

)
kBZ :i’ (10)
le

37ech /; — PacCTOAHHE MEXIy CONPSDKEHHEM M COCEIHEH ropHOH BHIpaGOTKOH NpH
OTCYTCTBHH €€ BIUSHH, PABHOE:
I =(B+B,)k, (11)

371eCh By, — INMPHHA COCEHEH TOPHOH BEIPaObOTKH, M;

ki — xo>pdULMEHT B3aMMOBIHAHMS COCEIHMX TOPHBIX BEIPabOTOK,
omnpezeseMsii o Tabmuue Ne 4 MpuioXKeHus, Ie B YuCIuTeNe Kz IS BEPaGOTOK
C YIJIOM MajieHus HOopoz o Ao 35°, B 3HaMeHaTesie — MPHU Ol CBHIIIE 35°.

ly — daxTHUeckoe PacCTOAHHE MEXAY CONPSDKEHHEM H JPYTrHMH TOPHBIMH
BeIpaboTkamu, M. IIpu [;</y cinexyeT IpUHAMATS kx2 = 1.

11. TIp HOATOTOBKE BHIEMOYHBIX CTONGOB ITAPHBIME TOPHBIMH BBIPaGOTKAMH
ko3hduImenT k; IS CONPsOKEHHUI TOPHBIX BHIPAGOTOK ¢ MX COOMKaMH, IPH LIETUKE

Me/Ly TOpHEIMH BEIpaboTKaMu MeHee 15 M, onpezienseTcs 1o dopmyie:

/
— i
k,-1+(l—g, (12)
rae /y — IupuHa LeTuKa, M.
Tabauya Ne 3
3navyeHusi Ko3ppHIHEHTA Kai
B conpsiskeHHS 3HaueHue ks Ipumevanue
ITpsaMoe nepecedeHune 1,6 Pucysok 1a npuioxeHus
Kocoe nepeceuenue 1,6 PucyHok 16 NpAnOXeHHA
[Tpamoe oTBeTBICHHE 1,4 PucyHOK 16 MpHIOXEHUS
OcTpoyroNbHOe OTBETBIICHHE 1,4 PucyHok 12, 10 nmpuiokeHus
CoenvHenne [BYX TOPHBIX BBIpaboTOK 1,4 PucyHok le, 1orc TpHITOXKEHHA
B OJIHY
JiBycToponHee OTBETBIIEHHE 1,6 PucyHok 13 npuioxeHus
To *e, C pa3HOCOM FOPHBIX BRIPabOTOK 1,6 PucyHOK 1u NMpritoXeHus
CoenuHeHMe TpeX TOPHBIX BHIPabOTOK 1,6 PucyHoK 1x IpHIOKEHHA
(TpeyronbHBI} y3e)
IIpuMBbIKaHHe FOPHBIX BEIPaOOTOK 1,2 PucyHok 11, 1m IpUIOKEHHA
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Puc. 4. Tpaduku 15 OnpeeNieHHs THIOBOro cMemenus nopox Us:

a — U1 OOIIEro OnpeeNeHust; 6 — LI HeOONBIINX ITyOuH.
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Puc. 5. I'padux m1a onpenenenus ko3bduunentTa k, npu ¢ ot 1 rona mo 15 ner.

3nauenus ko3¢pdunuenta ki

Tab6auya Ne 4

Imy6usa KoadduumenT &, TIpH pac4eTHOM COTIPOTHBICHUH Re.cp, MITa
PacHoNoXeHNsA
ropHoti ot 30 ot 60 ot 30 ot 60
BLIpaGOTKH, zo 30 710 60 1090 | Oonee90 | 1030 10 60 1090 | 00790
M rOpHEIe BRIpaGOTKH 110 MPOCTUPAHHUIO rOpHBIe BEIPaGOTKH BKPECT MMPOCTHPAHHA
Ho 300 3,52,0 1,8/1,6 1,5/1,3 1,2/1,0 1,8 1,5 1,2 1,0
301 - 600 4,0/2,5 2,0/1,8 1,7/1,5 1,4/1,2 2,2 1,8 1,5 1,2
601 — 900 4,530 | 2,522 2,0/1,7 1,6/1,4 2,6 2,1 1,7 1,4
901 - 1200 5,0/3,5 3,5/3,0 2,512,0 1,8/1,6 3,0 2,5 2,0 1,5
Bonee 1200 5,5/40 | 4,0/3,5 3,023 2,0/1,8 34 2,9 24 1,7

12. Benu4nHa cMemeHus IOpoA Ha COIPSKCHHUAX MOATOTOBHUTECIIBHBIX NOPHBIX

BEIPaGOTOK C OYMCTHBIM 3a60€M, PHCYHOK 3 TIPHJIOXEHUS ONpEAeNACTCA:

IV yYacTKa compskeHus 10 M BIIepefH O4MCTHOTO 3a00s B 30HE OINOPHOTO

maBneHMs no Qopmynam 7-12 NpUIOXKeHHA TNpUBefieHHBIM B Tabmuue Ne 1

TIPHJIOXKEHHUS.

IUTS y9acTKa COTPSUKEHHs B CTBOPE C OYMCTHEIM 3a60eM 1 yyactka 10 M nosanu

OUHCTHOTO 3a00s CMeIleHMs, PacCUUTaHHbIe IO GopMynaM 7—12 IpPUIOKEeHH,

YBENHYMBAIOTCS HA COOTBETCTBYIOIMH KOID(DHITUEHT Kiprr, 3ABUCSLINA OT THIIA KPOBIIH.

O1or Ko3p(UIHEHT YBeIMYEHHS CMELICHHH I0poJ Ha Yy4YacTKaX CONpPSDKCHHA
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OT HHTEHCHBHOTO BO3ICHCTBHS OYHCTHBIX paboT mnpuBeneH B Tabmuume Ne 1
IPUIOKEHUS.

B dopmynax, comepxamuxcs B Tabmuire Ne 1 mprtoXeHus

Usp — cMelIeHns OpoA Ha CONPSDKEHUU CO CTOPOHBI KPOBITH, MM;

U, — cMellleHHUs MopoJ KPOBIIA COMPSKSHHUA B MEPHOA €ro CiIyXObl BHE 30HBI
BIIMSIHUS OYMCTHEIX paboT, MM, ompezeliieMble Mo ¢popMyJie 6 PUITOKEHNUS;

Ui — cMelleHus IOpox B 30HE BPEMEHHOTO OIOPHOTO JABJIEHUS OYHUCTHOIO
326051, MM, onpeensIeMbIe [10 PUCYHKY 6 TIPHIIOKEHNUS;

kg — KodhdUIMEHT, y4UTHIBAIOUMH 0OpyIIaeMOCTh OCHOBHOH KpPOBIIH,
npuHUMaeMbid paBHbIM 1,0 s I, 11 u IV Tunos xposnu u 1,2 mis 11 Tuna kposny;

ks — xoa¢pduueHT, yIHTHIBAIOIINM BIUAHHE IUIOMAAN CEYCHUS CONPSIKCHHS

B CBETY JIO OCaJKH, onpeenseMslit mo Tabnuiie Ne 5 npunoxenus (IIOMEAAL CEYCHHS

COMPSKEHUS OIIPENCIACTCA 110 €0 pacquHoﬁ mnpmle);

Taonuua Ne 5
3navuenus koxpdunnenTa K
S, M 10 12 14 16 18 20 22 24
ks 1,0 1,1 1,2 1,25 1,35 1,45 1,6 1,8

ky — xoddduLMEHT, XapakTepHU3yIOLIUil TOII0 CMEIICHWHM IOpPOA KpOBIH
B (4]0)11175. CMEILEeHUAX IOpOA  HAa  COMNpPSDKEHHH, onpeaeseMbIi
IO PUCYHKY 7 TIPAJIOKECHUS

U', — cMellieHHs TOpOJ KPOBIIM B IPUCEYHOM TOPHOM BHIPaGOTKE BHE BIHSHHUA

MOATOTABIMBAEMOM JIaBBI, MM, OTIPEAENIAIOTCS 110 (popMyIe:

Ul = (Ulnp + 2V )k sk, (13)

sgeck U'pp, — cMelleHuss mOpon MpU MpOBEASHHH TOPHOM BHIPaGOTKM BIPHCEUKY
K BBIPaOOTaHHOMY IPOCTPAaHCTBY, MM, PUCYHOK 8 IIPHJIOKECHHS,
U, — cMellieHHs Opo/] KPOBIIH B MPUCEYHOM IOPHOI BBIPaOOTKE BHE BIHSHHUS

MIOATOTABIIMBAEMOH JIaBbl, MM, OTIPELENAIOTCA 110 (popMyIIe:

Ul = (Ul + 2V1)k Kok, (14)
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3geck Uly, — cMellleHHs MOPOA IPH NPOBEIEHHH TOPHOM BBIPAOOTKH BIIPHCEUKY
K BBIpa0OTaHHOMY IIPOCTPAHCTBY, MM, PUCYHOK 8 IIPHIIOXKEHHS,

V!, — cpenHss CKOPOCTh CMELLIEHHH TOpPO, MM/MeC., B TEUEHHE IBYX MECALEB
I0CIIE MPOXOKH 32605 MPUCEYHOH rOpHOH BRIPAaGOTKH, PUCYHOK 9 NPUIIOKEHUS,

k' — k03 }ULHEHT, yYUTHIBAIOLIH BIHSHAE MECTa PACIONI0KEHHs NPUCEYHOM
rOpHON BBIPA0OTKH OTHOCHTEJIPHO TIPaHHMIB!I BBIPaOOTAaHHOIO IIPOCTPAHCTBA,
NpUHUMAEMEIM [IPH ONpeAeNeHUH CMeIleHui KpoBiad 1,0 A IONHOH MPHUCEYKH
u 0,7 npu OCTaBJICHHUH MOJIOCH! YIS IIMPHHOHA 2—4 M;

U'} — cMeleHHs NOPOJi, MM, B IIPUCEYHOM TOPHO# BEIpaGOTKE B 30HE BIMSAHUS
BPEMEHHOI'O OITOPHOTO JABJIEHHs COOCTBEHHOM JaBbl, pUCYHOK 10 IpuiioXKeHHs,

my — BEIHIMaeMasi MOLIHOCTb IIacTa, M;

koxp — KO3GhOOGUIMEHT, YYUTHIBAIOIINN BIHSIHHE TOMATIMBBIX MCKYCCTBEHHBIX
OrpaXkIeHMi, mpuHUMaeMslii 0,2 — uist opranHoit kpemnu; 0,15 — 11 Xkene306e TOHHBIX
tyMG; 0,1 — m1s JuTEIX monoc u3 ObICTpoTBepAelomMX MarepHanos; 0,2 — A
MOPOIHEIX TIOJIOC MU MHeBMo3aknazake; 0,3 — s GyTOKOCTPOB, KOCTPOB M3 INTIAT,
0,4 — 1)1 IOPOSHBIX MOJIOC, BEIKIAIbIBAEMBIX BPYYHYIO U KOCTPOB U3 KPYIJIOIO Jieca,
0,1 — a1 OGPYIIMBIIKXCS MOPO]] C TOMOIIBIO OPTaHHOM KPETH;

k1 — k03 OUIHEHT BIUSHUS BpEMEHH TOAAEPKAHUS TOPHOH BRIPAOOTKH MEXY
oTpabOTKOM IepBOr0O K BTOPOrO  OYHCTHOro  3a60€B,  NPUHUMAaEMBIH

o Tabmume Ne 6 prIoKeHHS.
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Puc. 6. I'paduku cmemenuit mopos U B 30HE BpeMEHHOTO OIIOPHOTO JaBICHHUA

OYHCTHOTO 3a605: @ — 0OLHiA; 6 — 11 HeGONMBIIUX ITyOHH.
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Puc. 7. I'paduxu onpenenenus koddouimeHra k.

Ta6nuya Ne 6
3Hauenus ko3dPunuenTta kn
Bpems nmogaepkanus :
BBIpabOTKH MEXIy NepBOi 0,5 1,0 1,5 2,0 3,0 40
U BTOPOI1 JIaBaMH, JIET
kn 0,6 0,75 0,9 1,0 1,10 1,15
U, — cMelleHHs IOPOX, MM, B TOpHOH BEIpaOOTKe 3a IEPHON BIMSHHS
BPEMEHHOTO OIIOPHOTO JIaBIICHHUS nepBoi JIaBHl, onpeneseMbie

0 PUCYHKY 11 MPHIIOXKEHHS C yYETOM IIMPHHBI LKA /y;

AU, — cMemeHds mopod, MM, Io3aau 3abos NEpBOH JIaBBI, ONpeAe/seMble
10 PUCYHKY 12 mpuIoXeHus;

V' — CKOpPOCTh CMEHICHUI Nopoj B 30HE OCTaTOYHOIO OIIOPHOIO IABIECHNA
B TOpHBIX BHIpaGOTKAX C OXpaHOW  YroNbHBIMM  IEJMKAMH, MM/MeC,
PUCYHOK 13 npHIIOKeHHS,

t — BpeMs NONAEP)KAHHSA I'OPHOH BHIPAOOTKH B 30HE OCTATOYHOIO OMOPHOIO
JaBJIeHUs TIEpBOM WIH BTOpO# jaBbl, Mec. [IpM BO3AEHCTBMH OMOPHOTO JaBJIEHUS
6oJee OHOro roja MPUHAMAIOT ¢ = 12ke, TA€ ki — KOQOULMEHT BIMIHHSA BPEMEHH,

MIPHHUMAaEMBIi 110 Tabiune Ne 7 IpHIoKeHHs.
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Puc. 8. I'paduku cMelenuit 10poz B IPUCEYHBIX TOPHBIX BHIPaGOTKaX BHE 30HHI

BIIUSHUA COGCTBEHHOTO OYHCTHOTO 3a605: @ — 06LIMiA; 6 — U1 HeGONBIIUX TITyOHH.
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Puc. 9. I'paduku CKOPOCTH CMEIIEHHH TOPOA B MPHCEYHBIX TOPHBIX BEIpaboTKax
BHE 30HBI BIMSHUSA COOCTBEHHOTO O4HUCTHOTO 3a601:

a — o6ImMiA; 6 — 11 HeOONBIINX NTYOHH.
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Puc. 10. I'paduxu cMemeHni 1opoj B IPHCEYHBIX NOPHBIX BEIpaOOTKaX
B 30HE BIUSIHAA COGCTBEHHOTO OYUCTHOTO 32601:

a — o6mwii; 6 — 11 HeGOMBIINX MTyOUH.
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Tabnuuya Ne 7
3Hauenns kod3pPpunnenTa ke
Komnuuectso, 3uauenwue kqy npu Re, MIla
et 40 60 80
2 1,05 1,0 1,0
3 1,10 1,05 1,0
4 1,15 1,07 1,0
5 1,20 1,10 1,0

13. Ha oOcCHOBaHMM pacueTHOW BEIMYMHBl CMEIICHHH NOpOoJ Ha KOHType

HOTNEPEYHOrO CEYEHHS CONPSIKEHUI M YIaCTKOB COIPSTAFOIMXCs T'OPHBIX BEIPabOTOK

3a Becb CpoK CiyX0sl Uy, HEOOXOOMMO NpPOU3BOAWTH OLEHKY HWHTEHCHBHOCTH

MPOSBIIEHUI TOPHOTO IaBlieHUs Mo MyHKTy 7 mpuinoxenus Ne 3 x MHcTpykuuu

¥ Tabnune Ne 8 mpunoxeHus.
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Puc. 11. Homorpamma s onpesienenus cmemennii U
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Puc. 12. Homorpamma juis onpenenenns cMemernit AU,
Tabnuuya N¢ 8

Ka'reropnn HHTEHCHBHOCTH npommemu‘i TOPHOI'o AaBJICHHA

VeoBHS NOMIEPKAHKS CONMPSDKEHHH TOPHBIX BHIPabOTOK
110 HHT€HCHBHOCTH TIPOSIBJICHUS FTOPHOTO AaBJICHUs CMemeHus nopox, MM
(I-11I — xareropuy HHTCHCHBHOCTH)

I. HeGonpimoe naBieHune Ho 50
11. Cpenneiit HHTEeHCHBHOCTH Caame 50, mo 200
I1I. UuTeHCHBHOE AaBIICHUE Cssuue 200
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Puc. 13. Homorpamma 17151 onpezieIeHHs: CKOpOCTH CMEIICHHUS II0POa VE.
III. PACYET IAPAMETPOB AHKEPHO# KPEITA CONPSDKEHUN
14. Pacyer mapaMeTpoB AaHKEpHOM Kpelmd M MHOMNOJHUTENBHBIX CPEACTB

€€ YCHUICHUA A conpmxennﬁ MPOU3BOUTCA B 3aBUCHMOCTH OT HHTEHCHUBHOCTH

TOPHOI'O AABJICHHS, crocoba u InapaMeTpOB OXpaHbl NOPHBIX BI:IpaGOTOK OT BIIMSAHHUA
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OYMCTHBIX paboT, MPOYHOCTH, TPEIIUHOBATOCTH U YCTOMYMBOCTH MOPOJ] B KPOBIIE.

15. B ka4yecTBe KpHUTepHs HHTEHCUBHOCTM TODHOIO IaBIICHWS IJIS pacyeTa
Kpen¥ IPHHHMAIOTCS PpacueTHble CMEIEHHs] KpPOBIM C aHKepHOH Kpembio U,
onpefeseMBle sl CONMpPSDKEHNs BHE BITHSAHUSA OYMCTHBIX PaboT U B 30HE UX BIHAHHA

COOTBETCTBEHHO 110 popMyInam:
U, = 0,5k,Us; (15)
Us = 0,5k,Usp, (16)

rae k, — K03 PHULUEHT, YIUTHIBAIOILUHA CTETICHb CBA3BIBAHUS H YIIPOYHEHHS IOPOA NPH
Pa3HYHBIX KOHCTPYKLMAX U CIOco0ax 3aKpeIlIeHus, IpUHAMAaeMbli paBHEM 1,0 mis
3aMKOBBIX KJIMHOPACHOPHBIX U CTAJICIOTHMEPHEIX aHKEPOB NP JUIHHE 3aKPEIUICHUA
10 0,5 m; k.= 0,85 npu muse 3axperuieHns amiynaMu 1,0 M; 0,75 — npu 3aKpenieHAR
aHKepa 110 BCeli AMHe CKBAXHHEI (IIITypa);

U, — CMellIeHHs TIOPOJl HA CONPSIKEHUSX BHE 30HBI BIMSHHS OYHCTHEIX paGor,
omnpenenseMsie 1o Gopmyie 6 NPUIOKEHHS,

U — CMeIIeHus NOpOfA Ha CONPSHKEHHSX B 30HE BIMSHHA OYHUCTHBIX pabor,
omnpezeaieMbie 0 popMynaM 7—12 IpHIOKEHHA.

ITpu pacueTHBIX cMelueHusix cBbimie 300 MM, pacdeT NapamMeTpoB aHKepHOH
KpEIH NPOBOAUTCS U3 TpeGoBaHus 00eCTIeYeHNs MAKCUMATBHBIX CMEILEHNH KPOBJIH
He 6omee 300 MM.

16. B ycnoBusX HeGOJBIIONO FOPHOTO JABIEHHS IPY PacYEeTHBIX CMEIICHUSX KPORIH
0 50 MM CONpOTHRICHHE AHKEPHOM Kpenu P, W JUBIHA aHKEpPOB /o NPHHUMAKOTCA
B 3aBHCHMOCTH OT THIIa KPORJH 110 Tabmutie Ne 9 IIpHIoKeHHA.

17. B ycnoBUAX FOPHOTO JaBJI€HHsl CpeAHEe!d UHTEHCHBHOCTH H HHTEHCHBHOIO
IIPH PacyeTHBIX CMELIEHHsX KpoBi 10 300 MM CONpOTHBICHHE aHKEPHOH Kpemu
P,w nnuna [, onpenensitorcs:

mpu | Tume KpORTM NO HOMOrpamMMe, HpPHBEIEHHOH Ha pHCYHKe 1
npuioxerus Ne 1 k MHCTpyKimw;

npu II Tune kposiu P, IPHHAMATH B COOTBETCTBHH C HOMOTPaMMO#i PHCYHKa 1

npuwioxeHusa Ne 1 x MHCTpyk1MH, a JUIMHY aHKEPOB IO tabaune Ne 9 npusoxeHus;
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mpu 11l u IV TtHDax KpoBiIM CONMPOTHBIIEHHE KPENH U JJIHHY aHKEpOB CIEXyeT
npuHuMaTh Ha 10 % 1 20 % CoOTBETCTBEHHO, OOMBILE N0 CPABHEHHIO C PACUETHBIMH,
1o pucyHKy 1 npunoxerus Ne 1 k MaCTpYKIMK;

mpu II e KpoBNM NpuBeneHHBIe B Tabnuue Ne 9 IpHUIOKEHUS MapaMeTphl
JUTHHBI aHKEPOB /;, COOTBETCTBYIOT MOIIHOCTH HETIOCPEACTBEHHOH KPOBIH Ay x 710 0,3B
¥ 3aKPEIUICHHIO aHKEPOB B YCTOMYMBBIX [IPOYHBIX OPOAX MOIIHOCTEIO Gonee 0,5 M.
Ilpu mmpuHe BeIpaGoTku OT 8,5 10 12 M NPUMEHATH JABYXypOBHEBYIO CXeMY Kpenu
C IMHOM aHKepoB mepBoro ypoBHs He MeHee 2,0 M mpu I u II Tumax xpoBmu

u He MeHee 2,4 M npu III u IV tunax xposiu.

Tabnuya Ne 9
IlapameTpbl aHKEPHOH KpenH
P ConpoTuEnexue aHKepHOA Jlnuna ankepos / Mpy THNAX KPOBIH H MOIMHOCTH
acueTHad Kperu P, TIPH THNIAX KPOBJIH,
mBpHHa /M2 HETIOCPEACTBEHHOM KPOBIH /Ay, M
CONPSKCHUHA T
B IIpoxoxke B, M Inll mulv 1 mulv
PR ! ! h<02B | hm>02B "
4,0 45 50 2,0 1,5 1,7 23
4,5 50 55 2,2 1,6 1,8 2,4
5,0 55 60 2,3 1,7 2,0 2,6
5,5 60 65 2,4 1,8 2,1 2,8
6,0 65 71 2,5 1,9 2,2 2,9
6,5 70 77 2,6 2,0 2,3 3,0
7,0 75 83 2,7 2,2 2,4 3,2
8,0 80 90 2,8 2,4 2,6 34
8,5 85 97 3,0 2,6 2,8 3,6

18. Jlns obecrnedeHus pabovero COCTOSHHS COINPSIKEHHH BBIEMOYHBIX MOPHBIX
BBIPaGOTOK C OYHMCTHBIM 3a00€M M CONpPsHKEHHH MMOArOTABIHBAIOMINX TOPHBIX
BHIpaGOTOK B 30HE BIHAHHA OYMCTHBIX pabOT IPpH pacYETHBIX CMEIICHUAX
Ugp> 300 M aHKepHYIO Kpemnb ClelyeT YCHIMBaTh PaMHOM KpEmblo, MOAATIMBBHIMH
CTOMKAMH MM JOTONHMTENbHBIMH aHKepam. IIpH 3TOM mapaMeTpsl OCHOBHOM
aHKepHOM Kpery MPUHMMAIOT 110 pucyHKy 1 mpunoxerus Ne 1 k Mactpykuun 1ist Uy

= 300 MM, a KpeTb yCHUIICHHS PaCCUUTHIBaeTCS MO GopMyaMm:
U1 TIOAATIIMBBIX CTOEK H PaM: Pyy=1,5(Pmax—Pa); (17)

JUIS JOTIOJTHUTEIbHBIX AaHKEPOB: Py p=Puax — Py; (18)

la.y=lma.x, (19)
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rae Pyy — COMPOTHBIEHHKE KPeny ycuieHns, KH/m%;

lay, — NMVHA NOTIONHUTENBHOTO aHKEPA YCUIIEHHUS, M;

Ppax M lpex — IApaMeTphl COTIPOTHBIICHHH aHKEPHOM Kpelmd M JJIMHBI aHKEpOB,
TpeOyeMBle IO pacuyeTHBIM CMeIleHUs M KpoBiH Uy, B IMPOJODKEHHE BCETO CpOKa
CITy>OBI, ONPEAENAIOTCS MO PUCYHKY 1 IPHUIOKEHHS;

P, — CONPOTHBIIEHHE YCTAHOBIECHHOM MIPH MPOXOJKE aHKePHOM Kperu, KH/M?.

JlonomHUTENbHEIE CpeACTBa KPEIUIEHHS U B TOM YHCJI€ CTOMKH YCHIJIEHHS MOXXHO
3aMEHHUTh aHKEPHOH Kpemnblo, YCTaHABIMBAaeMOU B IBa YPOBHA, KaK 3TO IOKa3aHO
Vi1 pasii4HbIX BapUaHTOB OXpaHbl TOPHBIX BHIPA0OTOK B IPUIOKEHUH
Ne 1 x UHCTpYKIIHH.

19. B xauecTBe KpHUTEpPHUS HHTEHCHBHOCTH TI'OPHOTO JaBIEHHA A pacdeTa
Kpenu B OOKaX CONPSDKEHHUH CllefyeT IPHHUMATh 10 AHAJOTHH C IMPHIIOKECHHEM
Ne 2 x MHCTpyKLIMHM CTeNeHbh OTHOCHTEIBHON HAlpsHKEHHOCTH IOPOA U IUIacTa O,
oTpefensieMyIo 1o Gopmyiie:

Cs— k1k2ko’YH/Rc,5, (20)
IJe Y — CpeaHuil 06BeMHEIH Bec MOpoJ, IPUHUMAaeMEIi paBHEM 0,026 MH/M;

H — rmy6una pacnonoxeHus: CONpPsHKEHUN OT TOBEPXHOCTH, M;

R s — pacueTHOE COTIPOTHBIIEHHUE CIIOEB, IUIACTa U ITOopoJ B 60kax Ha cxarue, Mlla;

ki — xo3(QHIMEHT KOHLEHTPAllMd HanpsokeHHit B 6Gokax IpH IIPOXOAKE
U MONAEPXXaHUH CONPSDKEHUA, TPUHUMAEMBIH:

IUIs CONPSKEHHH ¢ NepeceKaloMMUC NrOPHBIMH BhipaboTkamMu — 1,6, pucCyHOK
1 (a, 6, 3) npUIOXKEHNS,;

IUIE  CONMPSKEHHMH ¢  NPUMBIKAIOMIMMH  TOPHBIMM  BBIpabOTKaMH
— 1,4, pucynok 1 (s, 2, 9, e, o, u, x, 1, M) IPAIOKEHNUS;

IUI CONpPSDKEHHH BBEIEMOYHBIX TOPHBIX BBIPaOOTOK C OYHCTHBIM 3300€M,
pucyHok 3 npuioxenus — 2,3 npu 11l Tune kposnu, 3,0 npu I u IV, 4,5 npu Il tune
KpOBIIH;

k» — ko3 dunMeHT yBenMUYeHHs HampsDKeHUs B OOKax CONPSDKEHHH OT APYIrHX
TOPHBIX BEIPa0OTOK, KOTOpEId mpu / > 15 pasen 1, a npu / < 15, ompezensercs

o dopmyne:
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l
k2 =2- E . (2 1)
371eCh / — pacCTOsTHUE O BIUSIOLIEH TOPHOH BEIPaGOTKM;
ko — xodpdumuenT yBenmueHus HanmpspkeHMH B 6OKax COMpsDKEHHId
IpH PacoNOKEHHH HX B 30HE BIMSHHS ONOPHOrO JABNEHHS OT OYHUCTHBIX pabor,
KOTOpBIi pH [y > 0,1H paseH 1, a npu mmpune uenuka I, menee 0,1H, omnpenensercs

no ¢popmyie:

kO =1+ (ko.max _ IXO’IH — ll-l) , (22)
01H

30€Ch Komax MpHHEMAETCA paBHBIM 2 mpH I, IIl m IV Tumax KpOBIH M paBHEIM
3 npu II Tune xposnu. s conpsikeHui BHIEMOYHBIX ‘rvopme BBIPabOTOK C OYHCTHBIM
3a00eM, PUCYHOK 3 NPHIOXKEHHUS; KO3bULUEeHTH k2 U k, B hopMyne 20 IpHIOKEHHS
IIPUHHMAETCs paBHBIMH 1.

B ycrnoBusix, rie Hanps>keHHOCTH B GOKaX MeHbIIE PacieTHOTO CONPOTHRICHHMS

CXATHIO BCEX, B TOM YHCJIE U Haubolee clabBIX CI0eB MOpox U yIis B 6oKax:

Os= kik k. YH <

R 1, (23)

¢.6. min

KperuieHHe GOKOB aHKEpHON Kpembio He IpEeNyCMaTpHBaeTCs, 3a MCKIIOYEHHEM
OCTPBIX YIJIOB COIPSKCHHH, OCOOEHHO B KANHTAIBHBIX TOPHBIX BHIPaGOTKax
C JUTTENBHBIM CPOKOM CiyXO6bl (6onee 5 neT), roe clefyeT yCTAaHABIMBATH aHKEPEI
anuHo# 1-1,2 M ¢ conporusnenuem 10-15 xH/m>2.

Ecnu HanmpskeHHOCT B GOKaX O IPEBBHIIAET PAacYETHOE COMPOTHBICHHE
CXKaTHIO TOJIBKO CJIaOBIX MOPOX M ymis 0oOIIedl MOIIHOCTEIO A0 1,5 M, HO MEHbIIe
COMPOTHBIICHHs CXKATHIO IPYTHX IOPOI, IMPEeIyCMarpHBaeTCA YCTAHOBKA B 3THX
nopozax (IUacte) aHKEpHOH KPEIlH, C CONPOTHBICHHEM aHKEPHOH KpemH Py s ¥ IUTHHY
aHKepOB /6 Ha COMPSIKEHMAX MPUHHUMAETCS COOTBETCTBEHHO paBHBIMH 20 KH/M2
u 1,5 M. Ha ocTpeIX ymiax conmpsykeHHHl KaNMTaIbHBEIX TOPHBIX BHIPaGOTOK
C JUIMTENIBHBIM CPOKOM CITyXObI CONPOTHMBIIEHHE KpelH W JIHHY aHKEPOB CIELyeT

YBEIUYHTH B 1,5 pasa, a paccTOsIHIE MEeXIy psOaMy aHKEPOB IPUHAMATH 1,0—1,2 M.
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20. Kpens ¢ paccuuTaHHBIMH IapaMeTpaMH YCTaHAaBIMBaeTCI Ha CaMoOM
CONPSDKEHUH, a TaKKe Ha ydacTKax Mo 00e CTOPOHBI OT CONPSTalOIMXCs TOPHBIX
BBIpPa0OTOK B 3aBUCHMOCTH OT Pacu4ETHOM MIMPHHBIL.

Ecnu mwmpuHa conpspkeHuss < 8 M, TO K 30HE CONPSKEHHUS OTHOCATCS TaKke
YacTH MNPUMBIKAOMUX U TEePeceKaromuxcs BBHIPabOTOK Ha NPOTSHKEHHH PaBHOM
0,5 ux mupunbl. Ecnu mupuHa conpspkeHus > 8 M, TO K 30HE CONPSDKEHHS OTHOCATCS
TakKKe 9aCTH MPUMBIKAIOLIKX ¥ IEPECEKAIOLIMXCs BEIPAOOTOK Ha NPOTHKEHHH PaBHOM
UX IOUpHHE. PacdeTHass BBICOTA T'OPHBIX BBIPA0OTOK M COIPSIKEHHH NMPHHHMAaETCH

PaBHOH HMX MaKCHMAJIBHOH (haKTHUeCKOH BBICOTE B POXOIKE.
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HMprnoxenne Ne 15
K DezepabHEIM HOPMaM M PaBHIIaM B 00/1acTH
NPOMBILUICHHOH Ge3onacHoCTH «IHCTPYKIHS N0 pacyeTy
¥ IIPUMEHEHMIO AaHKEPHOM KPETIM Ha YTOJBHBIX IaXTaxy,
yTBEpKIEHHBIM IpuKasoM denepanbHO# CyX 0ol
TI0 IKOJIOTHYECKOMY, TEXHOIIOTHYECKOMY
H aTOMHOMY HaJ30py
ot «19» HosGps 2020 r. Ne 448

BHIBOP KOHCTPYKIIMI AHKEPHOH KPEIIH

1. BeiGOp KOHCTPYKLMH aHKEPHOH KpENH, COCTOALIEH M3 aHKEPOB, ONOPHBIX
3JIEMEHTOB H 3aTSDKKU OIpe/IENseTC:

Ha3HaYeHUEM;

CPOKOM CITyXOBI;

dopMoii 1 pasmMepoM rOpHBIX BEIPabOTOK;

MHTEHCHBHOCTBIO TOPHOTO JABJICHHUS,

CTETIeHBI0 YCTONYMBOCTH TMOpOX B KpOBIe M 060KaX TOPHBIX BHIPaGOTOK
1 COTIPSDKEHHI.

2. JUIMHa 3aKpelyieHHs aHKEpOB B CKBaXKMHe (IIMype) B 3aBHCHMOCTH
OT KMAMeTpa CTEPXKH de, TAAMETPA aMITYIBI dy, JMAMETPA CKBAKUHEI dox X CYMMapHOH
JUTHHBI YCTAHABIMBAEMBIX aMITYJ /oy OTIPEJENAETCA TI0 PUCYHKY 1 IPHIIOKEHUS.

AHKepHI C 3aKpeIUIeHHEM CTepXKHei MUHEPaTbHON KOMITO3HUIHAeH IPUMEHSIOTCS
B CIIEIYIOLINX CIIy4YasX:

B FOPHBIX BEIpaGoTKax co cpoxoM ciryx6ni Gonee 10 ner;

B TOpHBIX BbIpa0OTKaX, MpPOHIEHHBIX II0 IUIACTaM BEChbMa CKJIOHHBIX
K CaMOBO3IOpaHHIo;

B FTOPHBIX BBIPabOTKax ¢ 0OBOAHEHHBIMH IIOPOAMHU.

3. IIpu 3aKpenyieHMH CTep)KHeH aHKepOB B CKBaXHHAX (LIIypax) aMIrylamu
¢ GBICTPOTBEPLCIOIMMH CMONIaMH, BPeMsi OTBEPIK/IEHHS NIePBOH (rimy6oKoii) aMITyJIBI
JOIDKHO OBITh MHHHUMAJBHBIM, @ OCTAIBHBIX aMmmyl C 3aMeUIeHHBIM CpPOKOM
OTBEPXHEHMA — B  COOTBETCTBMH C  [GHCTBYIOIIMMHM  MHCTPYKUHIMH
0 UX MPUMEHEHHIO.

4. Bce NpHHATHIE Ui IPAMEHEHHs KOHCTPYKIHM aHKEPHOH KPENH JOIKHEI

HMETH COOTBETCTBYIOIITHE Cep’I‘I/I(l)l/IKaTBI C YKa3zaHHEM B TeXHHYCCKHX
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XapaKTepHUCTHKAX 3HAYEHUI MHHMMAIBHOM IPOYHOCTH Ha pa3phiB IO pe3nde, raike,

COEIMHEHMIO CTEPXKHEH M APYTUM OCIIabIeHHBIM CEYCHHSM.

3.0

) ‘RMR AKpeIcE l“ﬁ‘-ﬁm{ﬂ BOKBDKIIC,M

03 05 0.9 12 18 18
CysaapHas TTHHA SNV, 3

Puc. 1. HomorpaMMa JUIsL OTIpeieNICHH JUIMHBI 3aKPEeIUICHNST CTEPXXHA aHKepa

B CKBXXHHE (LIIType).

5. TIpH IpOEKTHPOBAHWH AHKEPHOM KperW pacdeTHas Hecylas COCOGHOCTb
IIPHHAMAETCS TI0 MEHAMAJIBHOM IPOYHOCTH CTePXKHeH Ha Pa3pEIB MIIM MUHIMAJIBHOH
NPOYHOCTH HMX 3aKpEIUIeHHs B CKBaXHHe (INMype) Ha JJIMHE MEHbINe 1 M ¢ y4eToM
yMeHbIIeHHs Hecyme# croco6Hoctd Ha 20 % mpu paGoTe aHKEPOB B OGBIMHEIX
n Ha 40 % B HeOMaronpHATHBIX yCiIoBHAX. IIpH HCIIONBE30BAaHMH AHKEPHOH KpEeNu
B FOPHEIX BEIPaGOTKaxX U COMPSKEHUIX CPOKOM CITyxOb1 10 40 €T ¢ CyXHMH OPOAaMH
B KPOBJIE H [IpU BIKHOCTH Bo3dyxa MeHbme 85 % N, aHKepOB NPHHHMAETCA
B COOTBETCTBHUH C Tabnuieit Ne 1 mpunoxenus.

JInA TOPHBIX BHIPAGOTOK M CONMPSDKEHHI CO CPOKOM CyxObl cBbime 40 seT
H B 06BOJHEHHBIX mopomax N, ciexyer mpuHHMaTh Ha 20 % MeHbLIe yKa3aHHBIX

B Tabmuite Ne 1 mpuitoxeHus.
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PacyeTHyI0 HECYLIYI0 CIIOCOOHOCTh AHKEpOB W3 CHELHANBHBIX CTEPXKHEH
(13 BBICOKOIIPOYHOIA CTAITH CO CIIENUATBHOM pe3b60ii, 13 HECKOIBKHX CBUTHIX MPYTKOB,
U3 apMaTypHBIX KaHAaToB, W3 CTEKJIOILUIACTHKA) CIeAyeT NPHHHUMATh B COOTBETCTBUH
C TEXHMYECKOM JOKyMEHTaIlMeif, C ydJeroM YMEHbBIICHHS pacdeTHOM Hecymiel
CIIOCOOHOCTH B Pa3JIMYHBIX YCJIOBHUIX paboThl aHKEPOB.
TTpUHATYIO [IPH MPOSKTHPOBAHUK PACYETHYIO HECYIIYIO CIIOCOGHOCTE aHKEPOB
C JUIMHHOM 3aKpeIUIeHHA CTEepXHsA MeHbIme 1 M HeoOXOAMMO KOPPEKTHPOBATH
B COOTBETCTBHH C (DaKTHUECKOH, OIpelnensieMoil 3KCIEPHMEHTAJIBHO B IIaXTHBIX
YCIIOBHSIX.
Tabnuya Ne 1

Hecymasi cmnocoGHOCTh aHKEPHOH KpenH

PacueTHas HeCyHast ClIOCOOHOCTh aHKepa N, kH
NP AJIMHE 3aKPETUICHHS, M
XapakTepucTuka
0.5 1.0 nio Bceli AnuHe
’ ’ CKBaKMHBI
AHKepB! H3 CTepXkHell BHHTOBOrO MpodHIs M3 CTalH
A400C, AS00C
Ne 16 100 100 120
Ne 20 125 125 160
Ne 25 185 185 240
AHKephI U3 CTepXKHell NepHOxIeCcKOro NpoMuIsL
u3 crain A400C, A500C ¢ meTprueckoi WiH 120 120 140
TpaneLMeBHIHOA pe3s0oii
Amkepst w3 crepxkme#f gmamerpoM 20 MM
¢ MeTpHaecKoii pe3pboii
u3 cranu Cr.5 70 90 100
m3 cranu Cr.3 60 70 75
Ankepsl W3 cTepxHe#f jguamerpoM 24 MM
¢ METpHIECKOi pe3pboii
m3 cranu Cr.5 100 120 130
u3 cranu Cr.3 85 100 105

6.PazmuHble  KOHCTPYKIMM  KIMHOPAcCIOPHBIX ~ METANIMYECKHMX  aHKCPOB
1eNecoo6pasHO IPUMEHSTH B KPOBJIE TOPHBIX BEIPaOOTOK B YCIIOBHSAX HEOOIBLLIONO U CpeIHEH
HUHTEHCHBHOCTH TOPHOTO JARVIEHVS W 3aJIeTAHMH B MECTE 3aKpEIUICHWs KIMHOPAacIIOpHOro
3aMKa HETPEIMHOBATHIX [IOPOJ IPOYHOCTHIO Ha Cxarye caeiie 30 MITa.

PacyerHas Hecymas CIIOCOOHOCTh KIIMHOPAcTIOPHBIX aHKEPOB IPHHMMAETCS
N0 MHHMMATGHOM MPOYHOCTH  3aKpeIUleHHs MX  3amKoB.  [lpensaputenbHo

IIPH TIPOEKTHPOBAHUH N, KIIMHOPACTIOPHBIX aHKEPOB pUHIMaeTcs paBHO# S0 kH.
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7. B 0Ookax TrOpHBIX BBIPAOOTOK M COINpPSDKEHHUH NOIMYyCKaeTCs MPHUMEHEHHE
pas3IM4HBIX KOHCTPYKLIUH CTaJIETIOTMMEPHBIX, CTaneMHHépanLme,
KIIMHOPACMOPHBIX  METAJUTMYECKHX, CTEeKJIOIUIaCTUKOBEIX, a B  YCIOBHAX
OTHOCHTEJIFHOM HAIPSYKEeHHOCTH IUIAaCTa MEHBIIIE 2 — KITMHOPACIIOPHBIX JIEPEBIHHBIX
aHKEepOB, C pAcYeTHOM Hecylle#l CrocoOHOCTHIO, IpH AuaMeTpe cTepXkHA 40 MM,
paBHo# 20 xH.

8.B kadectBe JeMNUPYOIIMX  MONATAMBBIX JJIEMEHTOB  aHKEPOB
NPHUMEHSIOTCS: MMOAATIMBEIE OINOPHBIE IUIACTUHBI, OTPE3KH METAJUIMYECKUX TPyOOoK
C BHYTPEHHMM AMaMeTpoM 2628 MM u TonumHo#i cteHok 3,0-3,5 MM, OTpe3KH
U3 Yrojika, IuBejUiepa, crelnpoduis, gepesa U IpYyrHe, HajleBaeMBIle Ha aHKepbl
MeXXTy BEPXHAKOM H HaTSOHKHO# raiikoit, CMsTHE KOTOPEIX IPOMCXOUT IIPH HArpy3Kax
Ha aHKepsI 10 0,8N,.

9. B ka4yecTBe ONMOPHBIX JIEMEHTOB aHKEPOB B KPOBJIE IIPHMEHSIOTCA BEPXHAKU
IJIAHOM, paBHOM INMPUHE TOPHBEIX BHIPAOOTOK M CONPSIKCHHHM HIIH COCTaBHEIE
BEPXHSKH, COCNHHSAIOIINE BCe aHKEPHI B PANaX B €AUHYI0 COBMECTHO PabOTAIOIIyIO
cucreMy. Takke TPUMEHUMBI OIOpPHBIE ILIUTEI .(c pasmMepaMH He MeEHee
250x250 MM W TONMUMHOW He MeHee 6 MM) C IOJHOH IEPETSHKKOM KPOBIH
METALTHYECKOM pemeTdaTod 3aTsXKKOHM, BBITIOHEHHOH M3 MPOBOJIOKH JHAMETPOM
He MeHee 5 MM U pasMepoM siueliku He 6omee 100%100 Mm.

Ycunue mpopbiBa OTBEPCTHS ONOPHOIO 3JIEMEHTa JOJDKHO COOTBETCTBOBATh
HeCyle ciocoOHOCTH aHKepa. YcTaHaBIHBaeMble THOKHE roppHPOBAHHEIE [TOAXBAThI
(IUTpUICH) AOMKHB TPHUMEHATHCS BMecTe C IaiibaMH pa3MEepoM HE MeHee
180x180 MM H TonmMHOM He MeHee 5 MM win He MeHee 100%100 MM H TONIIMHOM
He MeHee 8 Mm.

10. B 60kax ropHbIX BHIPa0OTOK M COIpPSDKCHHH pa3pellaeTcs NPHUMEHSTh
OMOpHBIE TUTHTHI, MOAXBAThl, CBA3BIBAIOIME AHKEPHl B pAllaX B €AUHYIO CHCTEMY,
MeTa/UIMdeCKhe MOJOCHl WIM THOKMe ToQpPHPOBaHHBIE ITOAXBATEl (IITPHIICH).
ITpH 3TOM B IUIACTOBBIX IIOATOTOBHUTEIBHBIX TOPHBIX BEIPaOOTKAX B KAY€CTBE ONOPHBIX
MOOXBATOB TaKXKe JOIYCKAeTCs IPUMEHATh CTEKJIOIUIACTHKOBEIE ITOJIOCHI HIIH

JIepeBSIHHBIE PACIIIJIBI CO CTOPOHBI OTpabaTbiBaeMOil JaBhl.
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11. KpurepusaMu Ka4eCTBEHHOH YCTAHOBKH aHKEPOB ABJIAIOTCA:

BBICTYTAOIIAs B BEIPAGOTKY 4acTh aHKepa He HOJDKHA MpeBhIIars 150 Mu;

raiika Ha aHKepe JODKHA OBITH 3aTSHYTa C MOMEHTOM: JJIsi KDOBIIK — HE MEHee
200 H'm, s 6oxa — He MeHee 100 Hm;

IHAMETP CKBaXXHHBI (ILIITypa) MpeBhINIaeT JUaMETP CTEPKHS aHKepa B IIpeAenax
5-10 mm;

JUIMHA CKBaXWH MPUHHMAETCS C Y4YeTOM TOJNIIMHBI 3aTsHKKHM, BEpXHsKa
H 3JIEMEHTOB MOAATIUBOCTH Ha 50—150 MM MeHBIIIE JJTHHBI CTEPKHEH;

CKBaXXHMHBI JOKHEI OBITH IPAMOIMHENHBI C BEICTyNaMH 0 + 0,5 MM M OYHIIEHbI
OT IOTEIOA.

IMpoBepka  yCWIMs  3aTsDKKM Traek  BBIMONHAETCS  NPH  IOMOINHU
JMHAMOMETPHIECKOTO KIII0Ya.

12. B KpoBie TIOpHBEIX BHIP@OOTOK ¥ MX CONPSDKCHHH HEOOXOaUMO
yCTaHABIMBATh METAJUIMYECKHE 3aTDKKM M3 PEIIEeTOK HWIHM  CeTKH, 1ubo
W3 CTeKJIOIUIACTHKOBBIX TKaHeH (pellleTkH), a B YCIOBHAX oOpyaroLeiics
B IIPOXOYECKOM 3a00€ HeyCTOHIHBOM KPOBIH KOMOMHMPOBAHHBIE IIOAXBAT-3aTHKKH.

Jlns KperuieHus GOKOB FOPHEIX BEIPAaOOTOK JI0ITy CKAeTCst IPUMEHSATE YaCTHYHYIO
3aTsDKKY JIHIIb B YCIIOBHSX pa3pylleHns Hanbonee cnabrix cioes nopoi. B ycnoBusx
paspyILeHHs MOpOJ Ha BCIO BHICOTY TOPHBIX BHIPAGOTOK M CONpPSKEHHN HEOOXOMUMO
TIPOBOJMTH 3ATSHKKY GOKOB, B KAITHTANBHBIX TOPHBIX BEIPA0OTKAX U MX COMPSKEHUAX
METANINYeCKAMH pElIeTKAMH M CETKaMM, a B BBIEMOYHBIX TOPHBIX BBIPaOOTKax

ACPEBOM HIIH CETKaMH H TKaHIMH.
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Ipunoxenne Ne 16
K DeslepalibHBIM HOPMaM U IIPaBHIIaM B 0671acTH
IPOMBINLICHHOM Ge3oracHOCTH «IHCTpyKIHst IO pacueTy
¥ [IPHMEHEHUIO aHKEPHOH KPENH Ha YrOJIbHEIX MIaXTax»,
yTBEPKIEHHBIM ITprKkasoM denepanbHOH CITyXOb!
TI0 SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
H aTOMHOMY HaJ30py
oT «19» Hos0ps 2020 r. Ne 448

IMPOEKTUPOBAHHME JOKYMEHTALIMA KPEILTEHUA U TIOAXEPAKAHUA
MOATOTOBUTEJIBbHBIX BBIPABOTOK AHKEPHOH KPEIIBIO

1. TIo BEIGPaHHBIM KOHCTPYKLIMAM aHKEPOB — PacyeTHOH Hecymel CriocoOHOCTH
N,, COMPOTHBIICHUIO aHKEPHOM KpeIH B KpoBie Py ¥ B 60Kax P, 5, @ TAKKe IPUHATOMY
KOJIMYECTBY aHKEpPOB B PANAaX KPOBJIH M, M OOKax M, PaccUMThIBacTCA TpeGyeMoe
PAacCTOSHHE MEXTy psAdaMH, YCTAHABIMBAEMbIX NpPH NPOXOAKE TOPHOH BHIPAOOTKH

aHkepoB B kposie Cy u B 60kax Cg 1o hopMynam:
CK = (nKN a.lc)/ (P aKB); (1)

Cs = (n6Nas)/(Pash). 2)

IIpy paspyleHHH TOIBKO OTAEIbHBIX CIa0kIX Iopox (11acTa) B 60kax, BMECTO
BBICOTHI TOPHOH BHIPaGOTKH /1 HOIMyCKaeTcs MOACTAaBIATh B GopMyry 2 MPHIOXKEHHS
3HaYeHHe pa3pyIIeHHON YacTh Mopoz B G0Kax IT0 BLICOTE TOPHO# BHIPAGOTKH, M.

ITpy MpOEKTUPOBaHUK aHKEPHOH KPENU KOJIMYECTBO @HKEPOB NIEPBOTO YPOBHS
B pA7ax B KPOBJIE ClIeAyeT IPUHEMATh B 3aBUCUMOCTH OT pac4eTHOH IMPUHEI TOPHBIX
BEIPaGOTOK M conpspkeHuit B. KomruecTo aHKEPOB B psiiaX JOIDKHO COCTABIIATD:

ot 4 po 5 npu 4<B<5 Mm;

ot 5 10 6 npu 5<B<6 M;

ot 6 1o 7 npu 6<B<7 m u ot 7 o 8 mpu 7<B<8,5 m.

KonuyecTBo aHKepoB B OOkax B psay CleAyeT NPUHMMATh B 3aBHCHMOCTH
OT MOIIHOCTH Pa3pyIIAIOIIUXCs HOPO (I1acTa) my, ¥ IOJDKHO COCTABILATD:

1 npu m<1,0 m;

2 mpu 1,0<m=<2,5 m;

3 u 6omee mpu m>2,5 M. 4.
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AHKephl B KpOBJE pacloiararb ¢ OTKJIOHEHHEM KpailHWX aHKEpOB OT HOpMATH
K HAIUTACTOBAHMIO Ha yron 15-20° 1 Ha paccTosHuH BX ot 60KoB He Gonee 0,3 M. 5. AHKepEI
B GOKaX CIeIyeT PaciioNararh Tak, 4To6bl OHH nepecekany Haubonee crabbie CIOH yris
¥ TIOPOJI, T.€. C OTKJIOHEHHEM OT HAIUTacTOBaHHsA Ha yron 15-30°, paccTosHKE OT KPOBIH
BHIPaGOTKH JI0 BEPXHETO psifia aHKEPOB JOIDKHO ObITh He Gonee 0,5 M.

2. TIpoBoztuTCs CpaBHEHHE PACUETHOIO IlIara yCTaHOBKH aHKEPOB TI0 YCIIOBHIO
MHTEHCHBHOCTH TODHOTO JaBlieHHs C TpeOyeMsIM IO YCIOBHIO MHMHUMAJILHOH
IUIOTHOCTH YCTAHOBKH aHKepoB I1 B 3aBHCHMOCTH OT CTeIICHH YCTOHYHBOCTH IOPOA
B KpOBle M CTENeHH paspylmeHds OOKOB, KOTOpas COCTaBJIACT: 1 anx/m?
npu Heycroiguebx; 0,7 aHK/M?> TpH cpemHedt ycroiumsoctH; 0,5 aHK/M?
IpH YCTOMYMBBIX TIOpOJaX B HENOCPEACTBEHHOH KpOBIE H 0,4 aHK/M
IIpH pa3pyIAIOIHUXcs Nopofax B Gokax. Ilo ycioBHIO yCTOHYMBOCTH NOPOA IIar

yCTAHOBKH aHKEPOB COOTBETCTBEHHO B KPOBIIE i G0KaX ompesieNseTcs o Gopmyram:
C. = n/11B; (3)
Cs = ne/Tlh. C))

IIpoeKTHEIi AT YCTAHOBKH aHKEPHOM! Kpenu B KpOBIIe ¥ OOKaX ITPH IIPOXOKe
TIPUHUMAIOT [0 HAUMEHBIIHM 3HA9EHHUSM, ¥ OKPYTILIOT JI0 BTOPOTO 3HaKa. Hanpumep,
nipu pacaetsoM Cy= 1,27 M npoekTHOe Cy MpUHAMAIOT 1,2 M.

3. To IpUHATOMY TPOEKTHOMY ILIAaTy YCTAHOBKM aHKEPHOHM KpemH B KpOBJE,
B JOKYMEHTAIMM KPEIUIEHHUs! C ee yCHICHHEM NOTONHUTEIPHON aHKSPHOH KpeIbio,
paMaM{ WIH CTOMKaMH YCWICHWs NPOM3BOAMTCS pacyer TpeOyeMoro Ha Imar

YCTAHOBKHM KpEIlH KOTHYECTBa YCHIHBAIOIIHX aHKEPOB, PaM HIIH CTOEK 10 GopMyrnam:
Nya = C«BP, K.y/ 'Nas (5)
Ayc = C«BP. K.y/NS9 (6)

rne Py — CONMPOTHBIECHHE KpElH YCHICHHS kH/M? TpYHHMAIOT B COOTBETCTBHH
C pacUeTHBIMH IS Pa3lIMYHBIX CONPSKCHHUIH;

N, — Hecymast ciocoGHOCTh aHkepa, KH;
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N, — Hecymias CIocOGHOCTb PAMHOM KpeTly WM CTOEK yCHICHUA, kH;
N, 1 N; IpUHAMAIOT B pacyeT COINIACHO 3asBJICHHBIM TPOM3BOAUTENIEM aHHBIX.

[TonydeHHOE pacyeToM IPOEKTHOE KOMHYECTBO YCHIIMBAIOLIMX AHKEPOB,
paM UM CTOEK OKPYIIAIOT B GONBIITYIO CTOPOHY 10 0,5.

4. B cootBeTcTBUH ¢ MHCTpyKIMeEH BRIOHPAIOTCA KOHCTPYKIUH ¥ TUIIOpa3MePBI
OTOPHBIX 3TEMEHTOB, 3aTsDKEK B KPOBJIE U OOKaX, a TAKKe ONPE/EIAIOT TeXHOIOTHIO
¥ TEXHHUKY IS KpETUIEHHs TOPHOH BBIPaGOTKH.

5.Ha OCHOBaHMM CpaBHEHHWsS pa3MYHOA JOKYMCHTAllMM KPEIJICHHA
0 TPYJOEMKOCTH, MAaTeépHAJOEMKOCTH, CTOMMOCTH KpEIUICHHA H IOINCPIKaHHA,
a TaKxe 110 ApyrumM ¢akropaM, IPHHAMAETCS IPOEKTHAA NOKYMEHTaLHsl KPEILVICHUA.

6. VMeHbIIeHHe UIHHBI aHKEPOB, ILIOTHOCTH YCTAHOBKHM aHKEPHOH KpemH,
KpENH YCWIEHHs U INOCaJ0YHO-3aIMMTHOH KpeMnH, M0 CPaBHCHHUIO C TpeOyeMBbIMHU
mo WHCTpyKuHMHM, JONmycKaeTcs MO  pe3ylbraraM  IpOBEACHHS  HayqHO-
FICCIIEIOBATEIbCKUX paboT ¢ HOCIEAYIOUMM KOHCYIBTalHOHHO-METOAMIECKUM
COMPOBOXICHHUEM JOKYMEHTALU KPEIUICHHU.

7. 3a mpemenamu OeiicTBHA VIHCTpyKUHM, a TaKke Ha OTale BHENPCHWA
Ha IIIaXTe, aHKEPHYIO Kpellb IIPHMEHATH 110 IOKYMEHTALHH] KPETUICHNA, C TPOBE/ICHHEM
HAyYHO-HCCIIEA0BATENLCKIX pabort %4 KOHCYJIETallHOHHO-METOAUIECKAM
compoBoxAeHHEM. JIOKyMEHTaIis JOIDKHA [IPelyCMaTPUBATh AOMOTHATEBHLIC MEPEI
6e30MacHOCTH M TMOCTOSHHOE HaONIofeHHe 3a MpPOSBICHUSMH TOPHOTO JABICHHA

U COCTOSTHHUEM KpCIIH.
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IMpunoxenne Ne 17

K ®eeparbHbIM HOpMaM U IpaBHjIaM B 001acTH
IPOMBILUIEHHOH 6e301macHOCTH «VIHCTPYKIHS 10 pacieTy
¥ MPUMEHEHUIO aHKEPHO! KPelH Ha YTOJIBHBIX IIaXTax,

YTBEpKIEHHBIM IprKasoM PenepanbHOM CIIyKObI

110 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
¥ aTOMHOMY HazA30py
oT «19» HosOps 2020 . Ne 448

OIIPEJAEJEHUE PACYETHBIX CMEIIEHHMI KPOBJIM B ITPOTSDKEHHBIX
TOPHBIX BBIPABOTKAX C AHKEPHOHM KPEIIBIO

1. B ropHeIX BBIpaGOTKaxX, NPOBOAMMBIX B MAacCHBE M NOINEPXKUBAEMBIX
B MNpPOJO/DKEHHE BCETO CPOKa CIyKObl BHE 30HBI BIHMSHHA OYHUCTHBIX pabot
(npn mmpuse uemaka l; Gonsme 0,1H u He MeHee 30 M), BeNHYMHA PacYeTHBIX

cMeteHui xpoBid Uy, onpesiensercs no dopmye:
= Urkakukoks, 1)

rie U, — THIIOBBIE CMELICHHA KPORIH, ONpEIENseMble B 3aBUCHMOCTH OT IIyGHHBI
H ¥ pacyeTHOro COTMpPOTHBIECHHSA IOPOA B KpPOBIE CXaTHIO R. 1Mo HOMOrpamme
Ha pHCYHKe | mpusoxenusi, npi B =5 M, ke=1, ku =1, ks =1 1 ka =1;

k. — xo3hdHIMEeHT, YYUTHIBAOLUIMH PaCIONOXKEHHEe TOPHBIX BEIpaboOTOK,
NpUHUMaeMbIi PABHEIM | U IITPEKOB, YKIOHOB, GpemMcGeproB M CONPSKEHHUH
U paBHbIM 0,7 U1 KBEpIILIATOB;

k. — xo3(dUIMEHT, YYUTHIBAIOIIMI OTIMYAE PacueTHOH MIMPHHBI TOPHBIX

BEIPaGOTOK H CONPSKEHHH 0T B = 5 M, pacCYUTHIBaEMBIH 110 GopMyre:
kw = 0,25(B-1); (2)

ks — x03pQHIUMEHT, YYMTHIBAIOIMH BIMSHAE IPYIHX CMEXHBIX TOPHBIX
BEIpa0OTOK, NpPHUHAMAaeMbI pDaBHBIM | npH DPacCTOAHMAX OT HHX I 2 15 m,

anpu ] <15 M, onpenenseMslii o Gopmye:
/
k,=1+(1-—); 3
» =1+( 15), (3)

ks — K03 dUIMEHT, YUUTHIBAIOMMH CTETIeHb CBA3bIBAHAA M YIIPOYHEHMS IIOPOA
pasIMYHBIMH ~ KOHCTPYKUMSAMH  aHKEpOB, I[pMHMMAaeMbli Ui 33MKOBBIX,

KJIMHOPACIIOPHBIX M CTAJICNNOIUMEPHBIX aHKEepOB IpH UIKHE HX 3aKpeIICHuA
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B ckBaxune 0,5 M paBHEM 1,0, IpH IJIHHE 3aKPEIUICHHS aMITylaMu 1 M paBHBIM

0,85 ¥ MpH 3aKPEIUICHNHM M0 BCeH JIMHE CKBAXHHBI (umypa) — 0,75.
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Puc. 1. PacueTHbie CMEIEHHs KPOBIX B MaccuBe Ipu B = 5Mm.

2. B ropHBIX BbIPabOTKaX, MPOBOAMMEIX B MAaCCHBE, 2 3aTEM HOAIEPKUBAEMBIX
B 30HE BIIMAHHUS OYMCTHHIX paboT NpH MMPHUHE LENHKa 0,1H > I;> 15 M, BenuunHa

pacueTHBIX CMeleHuH KpoBH Uy, ONPefensieTcs no dopmye:
Uy = Uy + AUkakukKakxps 4
e AU, — pacueTHble CMELIEHHs KPOBIM B NEPHO OXpaHbl LEIHKOM IIAPUHOM

0,1H > [,> 15 m, onpefenseMsie B 3aBUCUMOCTH OT I, H 1 R 10 PUCYHKY 2;

ko — Koddduiment, YUMTBIBAIOIMA 0OpyIIaeMOCTh OCHOBHOW KpPOBIJIH,

pHUHAMaeMBI paBHbIM 1 uis I 1 111 TuroB kpoBiu 1, 2 — st 11 THIIa KPORIH.
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3. B mIacTOBEIX BEHIEMOYHBIX IOPHBIX BBIpabOTKaX, MPOBOAUMEIX B MAacCHBE,
OXpaHAEMBIX 3a JIaBO# LEITUKOM 0,1H > I,> 15 M, a 3aTeM, MoramaeMbix 3a CMEXHOM
JaBoii, oNpeJieNieHHe PAcueTHBIX CMELICHHH KPOBIH B NMPOAOKCHHE BCETO cpoxa

CITyXGEI, IPOU3BOAUTCA TIO Bopmyre:
Uy = Uy + (AU + U Yewkiokakip, )

rae U l; — JONOJIHUTENBbHBIE CMCIICHHUI OT BIIMSTHUA [orauaonied JaBbl,

OIIPEJIENAIOTCS IO PHCYHKY 3 IPUIIOKCSHHUSL.
4. B niacTOBBIX TOPHBIX BEIPabOTKaX, IIPOBOAMMEIX B MAaCCHBE M IIOTallIacMbIX

JIaBO¥A, BeTMYHHA PAacIETHBIX cMeIeHui Uy KpORIH, ONPEASIISIETCS TI0 dbopmyrne:
U= Uyt Unkmkskxpkag (6)

rme Uy — pacdeTHBIE CMELICHHS KPOBIHM B IIEPHOJ BIIMAHMA ONOPHOTO JABICHHA
Ha mnporkenun 0,lH OT noramaiomed Jasbl, ONPEACIACMbIE B 3aBUCUMOCTH
ot H u R 110 pACYHKY 4 IPHIIOKESHHUL.

5.B macTOBBIX TOPHBIX BHIPA0OTKAX, MPOMICHHBIX B MAacCHBe, a 3aTeM
OXpaHAEeMBIX pa3pyLIAIOMHAMCS B BEIPaGOTAHHOM MPOCTPAHCTBE LEIUKOM HIUPHHOM
2,5-3 MOINHOCTHM IUIACTa WIH MOANCPKUBACMBIX Ha TIPaHHNE C BbIpabOTaHHBIM
IPOCTPAHCTBOM ¥ OXPaHAEMBIX MOCaIOYHO-3aIIMTHOM KPETbIO, pAaCIeTHBIC CMELLICHHSA
KPORBJH JI0 NIEPBO¥ 0TpabaThiBaeMOi JIaBBI ONPEAEIAIOTCA 110 MyHKTY 4 TIpUIIOKEHHUA.
Ha Bech nepHoJ NOMIEP)KAHUS TAKUX N'OPHBIX BHIPAGOTOK, 10 MX [IOTAIIEHHs CMEKHOH
NaBOM, MPH pacdeTe HOKYMEHTAIlMM KPEILICHHs, B [I€PHOA HHTEHCHBHOTO TOpHOTO
JaBIeHMs, BO BCEX YCIOBHUAX, MPUHAMAIOTCS paBHBIMH 300 mm.

6.B IIAacTOBBIX TODHBEIX BHIPaOOTKaX, IMPOBOAMMEIX  «BIIPHCEUKY»
K BbIpabOTaHHOMY IIPOCTPAHCTBY, C 3aIATHOM YTONBHOH IIOJOCOH IIMPHHOK
2—4 M Ha PacCTOSHUM OT OTpaGaTHIBAEMOH JIaBhI 6onpme 200 M U, moramraeMbIX
CMEXHOM JIaBoji, BeIMYMHA DPACUYETHBIX CMEIIEHHA KPOBIH Uyp, ollpeaensercs

o gpopmyie:

U= (U gp +U l;:p Wewkipkas (7
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rme Uy - pacdyeTHble CMEINEHHS KPOBIM IIpH MPOXOJKE TOpPHO# BBIPaOOTKH,
oIpe/ieNAEMBIE B 3aBUCUMOCTH OT H 1 R, 10 PHCYHKY 5 IPHIIOKEHHS;
U™ — pacueTHEe CMELIEHHs KPOBIM B TEPHOJ BIMSHHS IOrallalolled JaBbl,

ompeieisieMble B 3aBucHMOCTH 0T H 1 R. 0 PHCYHKY 6 IIPHUIOXKCHHS.
U, MM [y
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Puc. 3. PacyeTHble CMeIEHHs KPOBJIM TOPHOH BEIPabOTKH B 30HE BIHMAHUA
HorallaroieH J1aBkl.
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Puc. 4. PacueTHble cMelIeHUs KPOBIHM FOPHOM BEIpaGOTKH B 30HE BITUSHUSA
TIOTAIIAOIIEH JIaBhL.
R~10 MIla
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Puc. 5. CMeleHHs KPOBIH NIPH IIPOXOAKE IPUCEYHOM rOPHOM BEIPaOOTKH.
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Puc. 6. PacueTHbIE CMEIEHHS B IPHCEYHOM TOPHOH BRIpabOTKE B 30HE BIHSHHSA
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IMpunoxenne Ne 18
k DeiepaibHBEIM HOPMaM U IIpaBUIIaM B 001aCTH
IPOMBINUIEHHOHN Ge3omacHoCTH «MHCTPYKIHMS IO pacueTy
¥ IPUMEHEHHIO aHKEPHOH KPEITH Ha YTOJIbHBIX IIaXTax»,
YTBEpXIEHHBIM IIpHrKa3zoM DeaepanbHOl CIryKOb!
IO 3KOJIOTHYECKOMY, TEXHOTIOTHYECKOMY
H aTOMHOMY Haa30py
ot «19» Hos6ps 2020 1. Ne 448

AHKEPBL, IPUMEHSIEMBIE HA IIIAXTAX

Tabnuya Ne 1

XapaKkTepHCTHKA aHKEPOB, PEKOMEHAYEeMBbIX K NPHMEHEHHIO HA IAXTaX

r.:/fe Tom anxepa KoHCTpyKTHBHOE OG6nacTs NPHMEHEHNS
n HAaHMECHOBAHHE
Al6B,
AKM AB16
CrasnenoaaMepHbie A20B, AK20B, Vrons nipa R: 2 6 MIla, nopona
1 M3 POKATa BUHTOBOTO AKM AB20, AKB, AB20I1, npu R. > 10 Mlla, noxsecka
npoduns ACII20B MOHOPENBCOBBIX JIOPOT
A25B,
AKM AB25
CranenonuMepHsie ACITI-20, ACTI-24, AKC-20, Vrons mpH R, > 6 MITa, nopona
2 H3 KPYTJIOro CTAIBHOTO AKM AM20,
npu R. > 20 MITa
npoguis AKM AM16
CranenonumepHsie AK-22, Vrons npu R. > 6 MIla, nopozna
3 W3 MpoKaTa NepHOAMYECKOTO AKC-22, npu R.> 10 MITa
npodriL AKM AM16 (20,25)
4 CranenonuMepHsIi AKM16, AKM20, AKM25 Vrons npu R. 2 6 MIla,
€O CBApHBIMH CTEPKHAMHU nopoja npu R.2 10 MIla
AKO01, AK02,
AKO1-08 (-14,-25, - 32), B mopoze u yrre.
5 KanatHble B nopoxze.
vKAl"-20 B 6opTy BeIpaGoTKH
AC-25B B nopozne u yrie
6 CraneMuHEpaTbHEE AKM AB, AKM AM, AKM B nopoze u yrie
P ACM-1, ACM-2 B nopozie
B nopone u yrie
7 CrajieopraHH4eCKHif npw R, > 40-50MTTa
Vrons nipu R.> 8 MIla
8 MertauiHaecKkuil 3aMKOBBIH HIK-1M :
Tlopoaa mpu R.2 40 MIla
9 IonumepHbie BIIA B nopoze u yrie
AKO01-121,
10 | Ankep wi nomsecku MITJT AKOI-125, B nopoze u yrie

AKO01-25 coBmMecTHO
C raiiko-noasecom




L
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L, mm d, MM A4, Mm PaspeiBHOE YCIITHE, Jomyckaemas Vmmaenne, % | Macca,

kH Harpyska, kH Kr
1600 al
1800 6
2000 M20 23 100 60 51
2100 54
2300 59
2500 64
3000 3..4 76
1600 58
1800 63
2000 M24 27 140 85 7,2
2100 76
2300 83
2500 9,0
3000 10,0

Puc. 1. Cranenomumepusie ankepsr ACIT, AKM AM u3 npokaToB KpyIiIoro IpoQHIL:
1 — cTepxeHb aHKepa; 2 — maiiba onopHast; 3 — raiika. Marepuan crepxss — BC13.
B =60...100 mm.
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TE 777 IIII 277777777
m,m' A AL S S JJJ({

Pnec. 2. O6muii BUI OCHOBHBIX THUIIOB CTAJICIIONMMEPHBIX aHKEPOB, MPUMCHACMBIX
Ha maxtax Kysbacca:

| — cTepxeHb aHkepa; 2 — Inaiiba omopHas; 3 — raika. Marepunan CTEpPKHA

— A400-14-1-5254-94. g, 6 — npeACTaBUTENH IPYIIIBI CTAICTIONIAMEPHBIX aHKCPOB

u3 kpyrnoro mnpodumns (amkep tuna AKM20 wu aHkep THna AK-20 (AITIC));

6 — TpeACTaBUTeNb IPYMNIBl CTAICONAMEPHBIX aHKCPOB M3 apMaTypHOH# CTaH

TIEpPHOMHIECKOr0 IPod s (CTANENOTHMEPHEIH aHKep THIa AK-22).
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TREZZZ7 772772 ZZ 7777 Z

zflf/f s BT S

LmM | Homep npodmns Pa3priBHOE HomyckaeMas Harpy3ka, KH Vinuaenue, % Macca, kr
yeunue, KH

1600 4,1
1800 4,6
2000 5,1
2200 22 125 96 2.3 5,35
2500 5,85
3000 6,35

Puc. 3. CranenonumepHsiit ankep AK-22 (AKM AM) 13 npokara nmepuoAnIecKoro
npoduns:
1 — cTepxeHb aHKepa; 2 — maiiba onopHasi; 3 — raiika. Marepuan crepxus — A400C.

L, MM Homep d, MM di, MM Pa3speiBHOE JHomyckaemas VmnuHeHHRE, Macca, kr
npopuIs yeunae, KH Harpyska, kH %

2500 7,14
3000 8,41
3500 9,68
4000 20 22,5 28 164 126 10,96
4500 12,23
5000 13,5
2500 2.3 10,8
3000 12,79
3500 14,77
4000 25 27,9 33 241 185 16,75
4500 18,73
5000 20,72

Puc. 4. CoCTaBHEIE CTANETIOMMMEPHBIE aHKEPHI U3 POKATOB BUHTOBOTO MPOGMIIs
(AC20B u AC25B):
1, 2 — crepieHs aHKepa; 3 — raiika; 4 — maii6a onopHas; 5 — My¢ra. Marepuan
crepxaeit — AB400C, mydTs! — crans 30XT'CA.
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L, MM Homep d, MM Pa3priBHOE YCHIIKE, JomyckaeMast VYinuHEeHHE, Macca,
npodws xH Harpyska % KT
1400 2,99
1600 3,31
1800 3,64
2000 3,96
3700 16 18,3 129 100 4.29
2500 4,78
2800 5,27
3000 5,59
1600 4,70
1800 5,21
2000 2.3 5,72
2200 20 22,5 164 126 6,23
2500 6,99
2800 7,75
3000 8,26
2000 8,61
2200 9,40
2500 25 27,9 185 185 10,59
2800 11,78
3000 12,58

Puc. 5. CrajienolmMMepHEIe aHKePH! 13 [IPOKATOB BUHTOBOTO POGMII Ne 16, 20, 25
(A16B, AMK AB16, A20B, AMK AB20, A25B, AMK AB25, AK20B, AKB):
1 — cTepiKeHb aHKepa; 2 — raiika; 3 — maii6a onopHas. Marepuai CTepXKHI — AB400C.




Puc. 6. CranenonuMepHsle aHKEPEI U3 apMaTypHOU CTaJId BHHTOBOTO NpOduIs:
a — ankep CA-20; 6 — A20B (AKM AB); ¢ — ankep Tunia AMK (cBapHOii CTepKeHb);
1 — crepxeHs; 2 — cepudeckas 1aiiba; 3 — raiika.

L, MM PazpriBHOE ycnnne, HomyckaeMas Vnnuuenne, % Macca, xr
xH Harpyska, kH

1600 5,22
1800 5,73
2000 6,24
2200 164 126 2...3 6,75
2500 7,51
2800 8,27
3000 8,78

Puc. 7. CranenonvMepHsIi aHKEp CO CBapHBIMH CTEPXXHAMH:
I — cTep)XeHb aHKepa CBapHOIA, 2 — raiika, 3 — maiiba onopHas. CrepxxeHb U3
apMatypbl BUHTOBOTO ITpoduist Ne 20 cBapeH BCTHIK CO CTEPIKHEM apMaTypPHEIM
U3 nepuopmyueckoro npoduis Ne 22. Marepuan crepxns — As400C.
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HaumeHoBaHHe L, MM c{g:;ﬁ:fpw i‘:;i;g?‘:ﬁ Vanunenue, % Macca, kr

2000 1,85

AKO01-08 3000 9,35 80 2,3
4000 2,7

3000 4.5

4000 52

AKO1-14 5000 12,4 145 6,0
6000 6,7

7000 <1,3 74

3000 5.5

4000 6,6

5000 1,7

AKO01 6000 15,2 210 88
7000 99

8000 11,0

9000 12,1

Puc. 8. O0mumii BT KAaHATHBIX aHKEPOB:
a — xanatHeii aHkep AKO1 (-08, -14) 111 XuMUYECKMX ¥ MUHEPAIbHBIX
CKPEIUIAIOMX COCTaBOB; 6 — KaHATHBIH aHkep KAI'-20;
I — cTepeHb aHKepa CBapHOIA, 2 — raiika, 3 — mai6a onopHasl.

CTepXeHb W3 apMaryphl BHHTOBOTO NpOQuIs CBapeH BCTHIK C KaHATOM

auameTpoM 20 MM.
AKO01 (-25,-32)

AKO01-08

AKO1-14

Puc. 9. O6muii Bua KaHaTHEIX aHKepoB THna AKO1.
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Puc. 10. O6muit Bug kaHatHoro ankepa tuna AKO02.
IMpeqHasHaueH A aMITyJIbHO-HArHETaTeIbHOTO UITH HarHETaTEIBHOIO 3aKpeIIeHH .

Puc. 11. Kanarusri ankep AKO1-121 (125)
IpenHasHaveH IS MOABEIINBAHHS MOHOPEIECOBOH IIOBECHON JOPOTH.

Puc. 12. Kanarnerit ankep AK01-25 ¢ raikoi-1moJiBecom.
IIpenHasHayYeH Ui YIPOYHEHHs OPOX KPOBIH ¥ noasemuBanus MILL

BT ESEMLLRERSEAEE G EATEL TS TG AL S 8.
FRARLRARTLCARLLRRLCLEUAT ARV LAARARR G A2
M ST E IR ARG ASFGETMEIEAALTARBIAAAAAATEAL 0 T 4
F T TR AARNRLACTRLARAE TR AR CCRARRARARAGLUR Y
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Puc. 13. O6mumii BUI aHKEPOB, B TOM YHUCII€ IPUMEHIEMBIX JJIs1 KpEIUICHHUA
aMITyJIaM¥ C MHHEPAJIbHON KOMIIO3HIMEN:
a, 6, ¢ — aukep Tuna AMK AM; 2 — ankep Tna AKM AB;
9, e, oc — ankep tuna AKM; 3 — ACM-1; u — ankep ACM-2.

Puc. 14. Ctaneopranu4ecKkuil aHkep:
1 — cTepxeHb aHKepa; 2 — OMOpHas IUINTKa; 3 — onopHas 1aiiba;
4 — nepessiHHas BTynKa. PaspeiBHOE ycunue — 95 xH.
Jlomyckaemas Harpyska — 70 kH. Mapka cranu — C13. Macca 1 M ankepa — 2,8 KT.

——r
L & ,‘J""H (&

L

ISCELRNENEY
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L, mm PaspbiBHOE yCHIHE, Homyckaemas Vanunenue, % Macca, kr
kH Harpy3ka, kH
1000 3,35
1200 3,84
1400 4,34
1600 4,83
1800 100 60 3.4 533
2000 5,82
2200 6,31
2400 6,81

Puc. 15. Metajutnieckuii 3amxoBbii ankep HIK-1M:
I — cTepikeHb aHKepa; 2 — MONYBTYIKH; 3 — maiba onopHas; 4 — raika.
Marepuan crepxns — BCt3.

Puc. 16. CrexnoriacTukoBbii monamepHsiit ankep AC-14111:
1 — cTepxeHb aHKepa, 2 — raiika, 3 — onopHas maiiba. IIpounocts Ha cpe3 — 50 kH.
JomyckaeMasi Harpy3ka Ha cpe3 — 39 kH. Macca - 0,7... 0,85 kr.

Junamerp mmypa, MM 25-30
JlnameTp KOMIO3UTHOH apMaTyphl HE MEHEe, MM 20
JniHa aHKepa, MM 1400..3000
I'aGapurHbIe pa3Mepst MyQTEI
JlniHa He MeHee, MM 220
Pe3n6a M22
Jlymaa pe3p60BO 9acTH HE MEHEE, MM 185
PacueTHas Hecymas crioCOGHOCTS, TC 8
PaspeiBHOE yCHIHE 13
He MeHee, TC
PexoMeHIyeMas BeJIMHHA TPeBapUTEIIbHOTO HATSIKEHHS, TC 2-3

Puc. 17. Bazansro-miactukoBsiii ankep (BITA).
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Ipunoxenue Ne 19
k OefeparLHBEIM HOPMaM H IpaBHjIaM B 061acTH

IpOMBIILIEHHOH Ge30macHOCTH «IHCTPYKLHS IO pacueTy
¥ IPEMEHEHHIO aHKEPHOM KPEeNM Ha YTONBHEIX IIaXTax»,

YTBepXICHHBIM TpHKa3oM DenepanbHOH ClyxKObl

10 3KOJIOTUYECKOMY, TEXHOJIOTHUECKOMY

H aTOMHOMY Haa30py
ot «19» Hosa6ps 2020 r. Ne 448

KOHCTPYKIIHIM OIIOPHBIX JIEMEHTOB M 3ATSI)KEK

Huke mpuBenEHB! IPUMEPbl KOHCTPYKIMH OMOPHEIX 3IEMEHTOB H 3aTSKEK.

IIpenenbnas
Howmep L, Mmm H,mMm Konmecn:o Hle)rpysxa Ha Macca, Kr
npogwis OTBEepCTHH w316, KH
2800 94 3 47,8
3600 4 61,4
3900 4 125 66,5
4200 5 71,6
2800 110 3 61,2
3600 4 78,7
3900 4 190 85,2
4200 5 91,8

TlpenensHas Harpy3ka Ha H3ru6 — 3TO MakcHMajbHas COCpPENOTOYCHHAs CHIa,

BOCIIpHHHUMAaeMas IOAXBaTOM, NPHUJIOKECHHasA MEXAYy ABYMs COCEeOHHUMH OTBEPCTHSIMHU

C YCTaHOBJIICHHBIMH aHKCPpaAMH.

Puc. 1. TToxxsars: u3 crenmpoduneit CBI117, CBI22. Marepuan — BC1S.




Howmep - .
mBeAnepa . H, wpcmﬁ HATPY3KS HR. Xr
B, mm oé L, MM =

2800 3 19,6
3600 4 ~ 25.2
8 80 40 3999 4 250 273
4200 s 294
2800 3 239
10 100 46 36“0390[}‘ 4 310 -’;g’;
4200 5 359

Puc. 2. [Togxsats! u3 mBeutepoB Ne 8, 10, 12.

-

me(}ﬂm
Tomuuua L, MM Kon. Ox- [lpeaenmsnan Maccea,

PacTIDKCHNC,
xH

2800 3 134
3600 4 173
2 3900 4 80 18,7
4200 5 20,1
2800 3 16,7
; 3600 4 214
25 3900 4 100 232

4200 5 25

Puc. 3. IToaxsar robpupoBaHHBIN U3 JIUCTA.
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e M - —— W SUA——— 100 TITTIITI . IOROTPT 35

Puc. 4. [Tonxsar 13 nonocsl. YCHIMe MpoAaBIKBaHua yepe3 raiiky S32 — 170 xH.
Macca - 5,5 xr. IIpenensHas Harpy3ka Ha pacTsokenne — 80 kH. Marepuan — CT3km.

[}
.,.l‘
— _ .
- -
Pa3zMepsi, MM Veunue Macca, xr
S A B H npopasnuBasng, kH
3 150 150 3 100 0,51
4 150 150 4 140 0,68
5 150 150 5 170 0,85
3 150 150 3 100 0,69
4 150 150 4 140 0,92
5 150 150 5 170 1,14

Puc. 5. IToaxsar IUIOCKHAN U3 JIUCTA.
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#

" SO Sl SR TSR, 7o 7

A

X
Sy gk

B, MM H, MM S, MM D, mm Macca, kr
26 3 1,02
200 27 4 33 1,36
28 5 1,7
57 5 3,87
300 58 6 33 unu 25 4.64

Puc. 6. ITogxsar ¢ KOJIBLIEBBIM BBICTYIIOM.
[MpenensHas Harpy3ka Ha cxarue — 160 xH. Marepuan — Ct3km.




Puc. 7. ITonxsar co cdepuueckuM BricTynioM. [IpeenpHas Harpy3ka
Ha cxarue — 200 kH. Marepuan — Ct3xm.
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L

‘Marepuan npyTKos HaMerpoM 4...6 MM — ripoponoxa 4-C (5-C um 6-C)
npyTXKOB AMAMETPOM 6,5 MM — xatanxa 6,5 Cr3nc
:;‘ AL|A2| g L Hecyman Ym% Cpox
| ol , MM MM | cnocobmOCTS, | Macca, caymOn,
MM MM : xﬁfuﬁ uz ner
.50 | 100 11 3 :
4 o007 590---1200 | 1000...2400 i 2 10
100 | 150 el 9 1,7
50 | 30 | _18 6.2
50 1100 | 17 4,7
S (100 100 $00...1200 | 1000...2400 15 31 15
100 | 150 | 13 26
S0 | 50 19 8.9
50 | 100 ‘ 18 6,7
6 10011001 500...1200 | 1000...2400| 17 4,5 18
' 100 | 150 ‘ | 15 3,7
100 | 200 | 13 34
50 | 50 20 10,5
S0 | 100 ! 19 7.9
100 [ 100 | ¢ 18 5.3 .
6,5 100 1 150 500...1200 | 1000...2800 |- 16 a4 15
1100 | 200 14 4
1.80 |250 13 K] ]

Puc. 8. 3artsokku pemretyarsie (3P).
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Puc. 9. CocTaBHO# apOdHbIil BEPXHSAK U3 LIBeNIepa WIH CIeIIPOQHIIs 1/ TOPHBIX
BEIpaGoTOK HIMpUHO# B ot 4,5 110 5,5 M.

CoenHEHH MONYapoK ¢ TOMOIUBI0 METAIMYECcKoi IUIaHKH, NPHBApEHHOH

K OJIHO# TIONyapKe ¢ OTBEPCTHSAMH JUIs aHKepa Ha paccTosHuu 100 MM OT ee KOHIIA.
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Puc. 10. Pemeruaras 3aTsHKKa ¢ pOMOMYECKMMH AYEHKaMU.
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[Mpunoxenune Ne 20

k DenepanibHEIM HOpMaM M IIpaBHiiaM B 0611acTH
NPOMBIIILIEHHOM Ge30macHOCTH «IHCTpYKUHS 110 pacueTy
H IIPUMEHEHHIO aHKEPHOH KPEMH Ha YTONMBHBIX MaxXTax),

yTBEPHKAEHHBIM pHKa3oM DenepanbHOM CITyKObI

TI0 3KOJIOTHYECKOMY, TEXHOTOTHYECKOMY
¥ aTOMHOMY HaJ30py
ot «19» HosOpa 2020 . Ne 448

IMPUMEPHI Y3JI0B INOJAATIMBOCTHA AHKEPHOH KPEIIH
C AEMII®UPYIOLLIUMH JIEMEHTAMH
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Puc. 1. DneMeHThI IOAATIHBOCTH H3:
a — IO/IaTIIMBO} ONIOPHOM [UIACTHHEL, 6 — TPYOKHM; 6 — IIBEIIEPa; 2 — YrOJIKa,
0 — nepessHHOTO 6pyca; e — cnennpoduns CBII-17.
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IMpunoxenune Ne 21

k deaepanbHEIM HOpMaM U IIpaBHIaM B 061acTH
IIPOMEILIIEHHOM Ge30macHOCTH «IHCTpyKIus 1O pacuery
Y IIPUMEHECHHIO aHKEPHOH KPENH Ha YTOJIbHBIX IIaXTaxy,
yTBEpXKIEHHBIM pUKa3oM PeziepanbHoi CITy kGBI
T10 3KOJIOTHYECKOMY, TEXHOIIOTHIECCKOMY

¥ aTOMHOMY Ha/130py

ot «19» HosGps 2020 1. Ne 448

(pexomenoyemwiii obpasey)

YTBEPXJAIO:
I'maBHEIN MHIXEHED IIAXTHI
«_» 20 o
AKT
HCIBITAHUS aHKEPOB Ha HECYIYIO CoCOOHOCTH
OT «_» 20 r
KomuccHs B cocTaBe:
IIpoBena ucnbITaHUS Hecyiei CIIOCOOHOCTH aHKEPOB, YCTaHOBJICHHBIX B
MecTo 3a10XKeHHAS aHKEPOB H 3Ka CMmelieHe aHKepa
Ne i/ cpo arpy IJI P [pumeyanne
(mpusszka Kk MT umm 1K) Ha aHkep, kH B IIIType, MM
1 .
2
3
BriBogsI:
Ioonucwu: 1.

2.
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JIUCT JKYPHAJIA TIO KOHTPOJIIO 3A COCTOSIHHEM BBIPABOTKH
1 HOKA3AHUSIMH PEITEPHBIX CTAHIIMI BHE 30HBI
OIIOPHOT'O JIABJIEHUA

(pexomendyemuiii obpasey)

VTBEPXAIO:

I'maBHBIN HHXEHEP IIAXThI

«_» 20 ¢
Mecro 3anoxeHus TMokasaHua penepHbIX CTAHIMM
3aMepHOH CTaHIUK Jata
(yKasbiBaeTcs T YpoBeHb «f\» VYpoBeHs «?» YposeHb «9» Tpumedanye
¢ mpuBsikol k MT YCTaHOBKH (Hmxumi (Cpennwmii (Bepxnuit
v TTK) periep) periep) penep)
1 2 3 4 3 6

JlaTa CHATHS TTOKa3aHHM

OTBEeTCTBEHHBIH UCTIONIHUTEND

(dpammmHs, AMsL, 0T9ECTBO (TIPH HANTAIHMHK), MOJITMCH)

3anonustetcs 1 pas B Mecs (Ha KaxAbli MecsIl HOBBIH HCT). JKypHal HO/DKEH OBITH

IIPOHYMEPOBAH U NPOIIHYPOBaH.

JIMCT XKYPHAJIA 110 KOHTPOJIIO 3A COCTOSTHUEM BBIPABOTKH
1 MIOKA3SAHASIMHA PENIEPHBIX CTAHIIUH B 30HE

OIIOPHOT'O JABJIEHHS
Mecro [ToxasaHus peniepHBIX CTaHIMH
3aJI0XKEHHUS
3aMepHOH
CTAHIAH Hara YPOBEHb «:A» YPOBEHD «P» YpOBEHb «EI» Tpumeyanye
(yKa3bBaeTes yCTaHOBKH (amKxHAA (cpenumnit (BepxHHit
C MPUBA3KOM K penep) periep) penep)
MT mnu I1K)
1 2 3 4 5 6

JlaTa CHATHSA TTOKa3aHMIA

OTBeTCTBEeHHBIH UCIIONHUTEIIh

(hammtmst, AMs1, OTYECTBO (IPH HAJIAINH), TIOJIITHCh)
3anonusercs 1 pa3 B Mecsll (Ha KaX/bli MeCAL] HOBBIHA muct). JKypHan Jo/bKkeH GHITE

IPOHYMEPOBAH U MPOIIHYPOBaH.




