®EJEPAJIBHAS CIYXBA
10 DKOJOTHYECKOMY, TEXHOJOIHYECKOMY H ATOMHOMY HAZI3OPY

MHHHGTRRGTHO ICTHIHN POGCHACKOR SRTEPALIH

JAPETUCTPHFOBAHO
Perwerpaunonnmi b 57967

06 yreepxaennn PegepaabHbIX HOPM H nbahﬁu B 00/1aCTH MPOMBbINLJIEHHOH
6ezonacHocTH «AHCTPYKIHAS N0 pacyeTy H IPHMEHEHHIO AHKEPHOiH KpenH Ha
YroJibHBIX IIAXTAX»

% W%@ RORD, 58 22

B cootBercTBHM ¢ mommyHKToM 5.2.2.16(1) mnymkra S5 IlonoxeHns
o ®epmepansHoii Ciyx0e MO 3KONOTMYECKOMY, TEXHOJOTHYECKOMYy H aTOMHOMY
Haz30py, YIBEpXIeHHOro mocranoBneHrneM IIpaputenscTBa Poccuickol ®denepauuu
ot 30 mona 2004 r. Ne 401 (Cobpanue 3axoHomaTenscTBa Poccuiickoit @esepaluy,
2004, Ne 32, ct. 3348; 2020, Ne 27, ct. 4248), 1pHKa3BIBAlO:

1. VrBepauth mnpmnaraeMeie QejepanbHble HOPDMEI H MpaBHiIa B 00nacTH
IPOMBIILIEHHOM GesonacHocTH «VHCTPYKUHS IO pacyeTy W NPHMEHEHHIO aHKEPHOH
KpenH Ha YTONbHbIX MaxTax».

2. Hactosmuit npukas Bcrymaer B cuiy ¢ 1 smBaps 2021 r. u jgelicTByeTr

no 1 saBaps 2027 r.

PyxoBomgutens A B. Anémun




VTBEPX/EHBI
nprkazom DeneparbHO# CITyKOBI
110 SKOJIOTMYECKOMY, TEXHOJIOTHYECKOMY

Y aTOMHOMY HaJ30py
ot «19» Hoa6psa 2020 r. Ne 448

®EJEPAJIbHBIE HOPMBI 1 TIPABIJIA B OBJIACTH
MPOMBIILJIEHHOU BE3OITACHOCTH «AHCTPYKIUS IO PACUETY
1 MPUMEHEHHAIO AHKEPHOM KPEITA HA YT'OJIbHBIX IIAXTAX»

1. Hacrosume PenepanbHble HOPMBL M TIpaBuia B 001acTH MPOMBIIIICHHOM
6ezomacHocTH  «MHCTpyKIMsS 10 pacyeTy H IPUMCHCHHIO aHKepHOW Kpenu
Ha YTOJBHBIX INaXTax» (manee — WHcTpyKums) pazpaboTaHbl B COOTBETCTBHH
c TpeboBaHusiMH ejepalbHOTO 3aKkoHa OT 21 wmoma 1997 r. Ne 116-®3
«O TPOMBIILIEHHON O6e30MacHOCTH OMACHBIX MPOH3BOACTBEHHBIX 00BEKTOB»
(Cobpanue 3aKOHONATENBCTBA Poccuiickoit ®enepanun, 1997, Ne 30, cT. 3588; 2018,
Ne 31, cr. 4860).

2. HCTpyKuus paclpocTpaHseTcss Ha OpraHH3aluH, OCYILECTBIIIOLIHAE
100y yriis (TOPIOYHX CIIAHIEB) OA3EMHBIM crioco6oM (mainee — yriaefoOsisatomue
OpraHM3allin), U 00s3aTeNbHbl I pyKoBoIUTeNel M CICIHAIHUCTOB OpraHu3alnui
4 WX OBOCOONEHHBIX TMOpasieNeHHH, 3aHUMAIOIMXCA —MPOCKTHPOBAHUEM,
CTPOMTEIBCTBOM H SKCILTyaTaliedl OacHbIX MPOU3BOJCTBEHHBIX 00GBEKTOB YTOIBHOM
NPOMBIIUIEHHOCTH, HA  KOTOPBIX ~ BelyTCA  NOI3EMHBLIC ropusie  paboTHI
(nanee — maxTa), KOHCTPYMPOBAHHEM, H3TOTOBICHUEM, MOHTAKOM, JKCILITyaTalen
¥ PEMOHTOM TEXHHUECKMX YCTPOMCTB, HA[30PHBIX H KOHTPOJIUPYIOIIUX OPraHoB,
po()eCCHOHANBHBIX ~aBapHHHO-CIIACATeNBHBIX cnyx6 i TNpodecCHOHAIBHBIX
aBapUIHO-CTIacaTeNBHBIX  (POPMUPOBaHMH, a Takke UL pabOTHUKOB HHBIX
OpraHM3aIKi, AeATENBHOCTD KOTOPBIX CBA3aHA C MOCCIICHHEM IaxT.

HHcTpyKuus OpeaHasHaueHa 1 opraHusalyil 1 pabOTHHUKOB, 3aHMMAIOLIIXCA
pacyeToM [apaMeTpoB AHKEPHOW KpenH ropHOM BBIPabOTKH IIpH pa3paboTke
JOKyMEHTAlVH KpeTUICHHs u O iepKaHH ropHOH BBIpAOOTKH

(naJIee — JOKyYMEHTaluA errmerm), BO3BEICHUEM KPEIIN K KOHTPOJIEM €C COCTOSAHWL.




3. UHCTpYyKIiHs COMEPKUT MOPANOK:

pacyeTa MapaMeTpOB AaHKEPHOH KpemH IpH pa3paboTke JOKYMEHTalUH
KpeTUIeHHs;

BBIOOPa KOHCTPYKIHit aHKEPHO! KPEMHU U CPEICTB €€ yCUIICHHU,

oBecriedeHns 6e30IacHOCTH paboT PH YCTAHOBKE aHKEPHOH KpemH;

BBIOOpa METOOB H CPEICTB KOHTPOIS HANEXHOCTU H paboTOoCIIOCOOHOCTH
aHKEPHOU KpEIIH.

4. B VHCTpyKuuM NpUBEJEH MOPSANOK pacueTa mapameTpoB aQHKEpHOU KpeInu
IS

TOPHBIX BBIPaGOTOK M CONpSDKEHHH IIHPUHOH 10 8 M — B NPWIOXKECHHAX
Ne 1 u 14 x UaCcTpyKINY;

GOKOB TOPHBIX BEIPaGOTOK — B IpHIOXeHHA Ne 2 K HHcTpyKIHy;

TOpPHBIX BHIPaGOTOK IMHPUHOM 6-12 M — B TIPHIOKCHMAX Ne 3, 4
u 14 x Uactpykumn,

JIEMOHTAKHBIX KaMep — B npuiioxkeHun Ne 5 x IHCTpyKIUH;

BHIpAaGOTOK, MPOMAEHHEIX IO HIDKHEMY CJOI0 MOIIHBEIX IUIACTOB  —
B npriokeHud Ne 6 k IHCTpyKIuy;

BHIPAaGOTOK, OXPAHSEMBIX (OKECTKHMI» H «TOJATIMBBIMID) [EJIAKAMH =
B npuioxeHun Ne 7 k IHCTpyK1IuH,

BHIpaGOTOK, TMPOBOAUMBIM MO IUIACTaM, CKIOHHBIM K TODHBIM yIapaMm
¥ BHE3AMHBIM BEIOpocaM yris (IIOpol) U rasa — B IPUJIOKCHAH Ne 8 x MHCTPYKIIHUH,

BBIPAGOTOK, TIPOMIEHHBIX B CAOBIX ¥ OOBOTHEHHBIX IOPOZIAX — B TIPUIOKEHHH

Ne 9 x UuCcTpYyKIIHH,

NpUMEHEeHHs KOMOMHHPOBaHHBIX Kpeneit — B mnpuioxeHnd Ne 10

Kk MHCTpYKIIHH;

BEIpaGOTOK, HAXOAAIIMXCS B 30HAX MOBBIIICHHBIX NIPOSIBIIEHHH TOPHOTO
napieHus, — B npuioxeHnd Ne 11 x MHcTpykimy;,

KOPOTKHMX OYUCTHBIX 3a60€B — B IPUITOKEHUH Ne 12 x UHCcTpYyKINH;

BEIpa0OTOK, OOOPYHOBAHHBIX IOJBECHBIMA MOHOPCIBCOBLIMH JoporaMd  —

B npwioxeHud Ne 13 xk MHCTpyKLAH.




PacueTsl aHKEpHOH Kpemu Wi KpemneHHs oGOpy[OBaHMA M TEXHHIECKHX

YCTPONCTB K IOYBE BEIPAGOTKH, KPEIUIEHHS 000PYI0BAHUS U TEXHHECKHX yCTpOHCTB
K KpOBIE BBIPaGOTKH 32 NOINONHHTENBHBIE 2HKEPHI, KPeIICHHS MOHOPEIbCOBOM
MOBECHON MOpOTHM aHKepaMH HAa OECKOHEYHBIH MOAXBAT W3 CHELHAILHOTO
B3aMMO3aMEHSEMOr0 NpOdHIs, KpEIUIEHHsS BHIPabOTOK aHKEPHOM KpEMbio paHee
MpOHMICHHBIX W 3aKPeIUICHHBIX PasIUYHBIMH BHAAMM KPeHH JIOIDKHBI OBIT
paspaboraHbl  yriefoOBIBaoLIeH opranuzaupeil (IIaxToM) H  COAEPXKATHCS
B SKCILTyaTallHOHHOM JOKYMEHTAIUH.

5. 3uadeHus Ko3((QUIMEHTOB, INPHUBEACHHBIX B IPHIONKCHHUAX Ne 3-13
Kk Hacroseit MHCTPyKIMH, YTOUHSIOTCS 10 Pe3y/BTaTaM Hay4HO-HUCCIIe0BATEIBCKIX
pabot (coracHo IyHKTY 23 VHCTpYKIHH) U B MPOLEecce KOHTPOJIBHBIX MepOTPUATHHA
(cornacuo myukry 18 ViHCTpyKumn).

6.IIpn paspaboTke NOKYMEHTAlMU KpeIUICHHA M TOANCPXAHUSA TOpHBIX
BBIPabOTOK MPETyCMATPUBACTCS IIPUMEHEHNE CIIEIYIOIINX C0CcO0OB KPEILICHHUS:

aHKepHOW Kpemnblo, IPUMEHSEMON B KaveCTBE OCHOBHOM, pacCYUTBHIBAEMOM
Ha BeCh CPOK CITyXObI TOPHO# BEIPabOTKY;

aHKEpHOM Kpemblo, YCHIMBAEMOH HOAJAEP KABAIOILEH paMHoi/'I' WIH CTOEYHOH
KpeTbio;

AHKePHOM KpeINbIo, YCHIHBAaeMOH B 30HaX MOBHIIICHHOTO NPOABICHUS FOPHOTO
nasnenus (panee — IMTIIJI) u B 30HE BIMAHMA OYUCTHBIX paboT IONONTHUTENBHOM
IPUKOHTYPHON aHKEPHOH KPeIbio ¥ aHKEpaMH NIyOOKOro 3a710XKEeHUs;

AHKEPHOM Kpempi0 B IUIACTOBBIX TOPHBIX BEIpa0OTKaX, MOMIEPKUBAEMBIX
Ha rpaHMIIe ¢ BEIPaGOTaHHBIM IPOCTPAHCTBOM;

aHKepHO#! KpETIbIO He TONBKO Ha BHOBb [IPOH/ICHHEIE BEIpa0OTKH, HO U B Ka4eCTBE
YCHIIEHHS Kpely Ha BEIPaOOTKH, paHee 3aKpeTlIeHHbIE PasIHIHEIMH BRIAMH Kperny;

aHKEpHOH Kpenbi0 B BBHIPAOOTKaX Ui KPEMUICHHS TEXHMIECKHX YCTPOUCTB
K TIOYBE.

7. IloKyMeHTalHs KpeIUIeHHs paspabarbiBaeTcs ¢ yHeTOM obecriedeHus
COXPAaHHOCTH TOpHOM BEIpaGOTKM B NPOJOIKCHME BCEro CpoKa €€ cmyOBl U JJId

cO3/1aHus 0e30MacHbIX YCIOBHIA paboT MO KPEeIUICHUIO TOPHBIX BBIPabOTOK.
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8.TIpy HCHONB30BAHUM AaHKEPHOM KpemH CEYECHUEe TOPHOH  BBIPAOOTKH
NPUHAMAETCS TPSMOYTOJIBHOE KM TPaNelMEBUIHOE C IUTOCKOM KpOBIIEH TOpHOM
BBIPaGOTKH, COBIAAloONIEH C INIOCKOCTHIO HAIUIACTOBAHKSA TOPO/, (ymiis), pexe - apo4Hoe
WK CBOIYATOE.

[Ipy HanmuuE B KpPOBIE TOPHOH BHIpaGOTKM HEYCTOHYHMBBIX IOPOZ,
oOpyIIarouXxcs B MPOXORUECKOM 3a60e 10 yCTaHOBKH aHKepHOU KpEITH, T'OpHBIE
BEIPaGOTKM MpPOXOIAT C IPUCEYKOH I3THX IOPOL. dopma ropHO# BHIPabOTKH,
IPOBOAMMOM ¢ MPHCEYKOM MOpPOX, ONPEACNACTCH JOKyMEHTaIliel KperieHUs,
YTBEPIKAEHHOH! ITIaBHBIM MH)XEHEpOM IIaXTEL.

9.B TexHuuecko JOKYMEHTAalldM Ha [PUMEHEHHE AaHKEPHOH KpemH
YKa3bIBAIOTCS YCIIOBUS €€ MPHMEHEHMs, TEXHHIECKHE XapaKTepHCTHKH, TEXHOIOTHA
YCTAHOBKH H IKCILTyaTal[|H.

10. WHCTpyKuus COAEPXKHMT TIOPAAOK pacyeTa aHKepHOM Kpemu i
TOPH3OHTANBHEIX M HAKIOHHBIX (J0 35°) mOA3EMHBIX TOPHBIX BEIpabOTOK
M HX CONPSDKEHHH MpU CIETYIOHIMX TOPHO-TCOJOTHIECKMX W TOPHOTEXHHICCKHUX
YCJIOBHSX ILAXT:

MaKCHMAaJIbHAs PAacYETHAs [IMPHHA BBIPAOOTKM MK CONPSIKEHHS — HE Gonee 12 m;

nonnepxanaeMHe B HeHaJpaboTaHHOM X HemoApabOTaHHOM, a TaKxke
IIONHOCTBIO HafpaGoTaHHOM M TOAPabOTaHHOM MAacCHMBaX Ha PpacCTOAHHAX,
COOTBETCTBEHHO, GOIbIIe ITMPHHEI BEIPaGOTKHU U JBEHAIATH MOLIHOCTEH TIIAaCTa;

OTHOLICHHE TIYOWHBI HpOBENEHHs TOPHOH BHIPAGOTKH HIM CONPSDKEHUS
OT JHEBHOM MOBEpXHOCTH H, M K pac4ETHOMY COTIPOTHBIICHHIO MOPOJ U I B KPOBIIE
Ha omHOOoCHOoe cxarue R., MIla — nHe Gomee 25. Ilpy BenM4YMHE OTHOIICHWSA
or 25 mo 30 — KpelUleHHe BEIPAGOTOK M CONPSIKEHHMH HEOOXOAMMO OCYIIECTBIATH
110 IBYXYPOBHEBO#I cXeMe C IPUMEHEHNEM aHKEPOB [ITY60KOro 3aJI0KEHU;

IIPOYHOCTh HA OJHOOCHOE CXKaTHe OCTABIAEMOM YrONBHOW TadKH B KPOBIE
TOPHOM BEIPaGOTKY WK COMpsKEeHHs — He MeHee 6 MITa.

11. HCTpYKUMS He COJEPXXHT IOpSJKa pacyeTa aHKEPHOH Kpemu IpH
TIPOBEICHAM TOPHBIX BEIPAOOTOK B CJIOKHBIX TOPHO-TEOIOTHIECKUX yCIIOBUAX:

B 30HAX MMOBBILIEHHOTO rOpHOTO AaBnenus (nanee — [IT]D);

B 30HAX Pa3pHIBHBIX T€OIOTHIECKAX HApyIICHHUH;




MMpH HAIMYHUH BBIBETPCHHBIX, IUTACTUYHBIX ¥ MEP3JIbIX BMEILAIOMIHNX IIOPO.

12. TexHONOTrHS TPOBENEHUS M KPEIUICHHS TOPHBIX BBIPAOOTOK JOMKHA

obecreurBaTh HAJEKHYIO YCTAHOBKY aHKepHOH Kpend M YCTOHYHMBOE COCTOSHUC
nopox kpoBiu. [Ipi HaqMauM B KPOBJIE TOPHOM BEIpA0OTKH HEYCTOWYMBBIX IIOPOA,
06pyIIAIOMKXCSA B [IPOXOAIeCKOM 3a00e IO YCTaHOBKH aHKepHOUM KpeIlH, TOpHBIE
BHIPaGOTKH TPOXO/AT ¢ IPUCEUKOH 3TUX MOPOJ, MO0 B JOKyMEHTALMK KPEILICHUs
HeoGXOIUMO MpeTycMaTpUBAaTh NPOBEJCHHE MEPONPHSTHA MO MPEAYNPEXKACHHIO
oOpyIIeHuii KpoBiH (IPHMEHEHHE Olepexarolleil Kpemu, yNPOUYHEHHA IOpOL,
KOMGHHHPOBAHHOM TOJXBAT-3aTsHKKH, CBOXYATON (POPMEI KpPOBJH), a YCTaHOBKa
aHKEepHOM KpemmM MpOBOAUTCS Ha paccTosHMM He Oomee 1 M oOT 32005 TOpHOHU
BBIpabOTKH.

13. XpaneHne U TPaHCIIOPTHPOBKY K MECTYy YCTAaHOBKH JJICMCHTOB aHKEPHOM
KperH (3aMKOB, CTEp)KHell M aMITyl) HeoOXOAMMO OCYIIECTBISTE B COOTBETCTBHH
¢ Tpe6OBaHUAMH TEXHHYECKOH JOKYMEHTAI[HH 3aBO1a-U3TOTOBUTEIIA. He momyckaercs
HCITONIF30BaHHE aMIIyJ C MCTEKIIMM CPOKOM TOJHOCTH H aMIlyl C TIOBPEXAEHHOM
000J104KO1.

14. PaGOTHHMKH, 3aHATHIE YCTAHOBKOH AQHKEPHOW KpemH, MIOJDKHBI OBITh
O3HAKOMJIEHBI C MJOKyMeHTalued KpeIUIeHWs, METOAMKY KOHTPOIA COCTOSHHUA
AHKEPHOH Kpelnd TOPHOM BHIPaGOTKM ¥ TIPOHTH COOTBETCTBYIOILICE o0Oy4yeHue
M HHCTPYKTaX IT0 6€30acHOMY [IPOHM3BOJICTBY PaGoT pH GypeHHH CKBaXKHH (IIITYpPOB)
Y YCTAHOBKY aHKEPHOU KpeTH.

15. He pomyckaeTcsi IPOBOAUTH 3aTSKKY raek aHKepa 10 OKOHUaHHs mporecca
TBEpJICHHS COCTaBa aMIyl. Bpems TBepIeHHs COCTaBa aMITyll yCTaHABIMBACTCH
3aBOIOM-H3TOTOBHTENIEM.

16. He nomyckaercs MomBecka K aHKEPHOW KpelH TOPHO-IIAXTHOTO obopyIoBaHus,
He TIPeTyCMOTPEHHOTO JOKYMEHTAIlMeH KPETUTeH)s WK CTIELIAIbHBIM IIPOCKTOM.

17.B JOKyMeHTalMy KpeIUIeHHs JODKHBI TPEeIyCMaTpUBATECS OPraHH3AllHOHHLIC
1 TEXHIYECKHE MEPOTIPUSITHS 110 OLIEHKE COCTOSHHSA K paboTOCIOCOGHOCTH aHKEPHO#H KPEITH.

18. [1aBHBI MH)KEHEp IHAXTHl ONpeAeNsieT NEPUOTNIHOCTh KOHTPOIA
M TepedeHh HHKEHEPHO-TEXHHYECKHX DabOTHMKOB WIAXThI, OCYIICCTBIIOMMX

BH3yaJIbHBIH KOHTPOJNb COCTOSHHS aHKEpHOH Kperd. IIpn M3MEHEHHAX COCTOSHMS




AQHKEPHOM KpeIH, CBA3aHHBIX C IPOSABICHUEM TOPHOIO JIaBICHHMS, PACCIOEHHS TTIOPOX
KPOBJIH H APYTUMH FOPHO-T€OIOTHYECKHMH ¥ TOPHO-TEXHOJIOTHIECKUMH YCIIOBHAMH,
NPUHUMAIOTCS MEpPBI [0 YCHJIEHHIO Kpemy IPOBOAUMON W JEHCTBYIOLIEH TOPHOMA
BBIpabOTKH.

19.1Ipu OTCYTCTBMM TeONOTMYECKHX JAHHBIX O CBOKMCTBAX BMEIIAIOUIMX IMOPOX
JIOKYMEHTALUs KPEIUIEH s pa3pabaTkIBaeTCs Ha OCHOBE JaHHBIX, IIOMYYeHHBIX IIpH GypeHHH
Pa3sBENIOYHBIX CKBOKMH (ILIypOB) B KPOBMIO TOPHOH BHIPaOOTKM M OTOOpa KepHa Uit
ONpeleieHUs] TUTA ee KPORTH, IPOYHOCTH, MOIIHOCTH, CIOMCTOCTH U TPEIMHOBATOCTH
noposl. PasBenouHble CKBXWHBI (ITypbl) OypsATcs N0 Hadana IPOBENEHMSA TOPHON
BBIPa0OTKH B MECTE €€ 3aJI0KEHHs (HETIOCPEACTBEHHO Iepe]l 3aCEHKOH TOPHOM BEIPabOTKH).

20.IIpu OypeHnHm CcKBa)XUH (IUIypOB) IPOBOAHUTCS OIEHKA MPOYHOCTHBIX
CBOICTB MOPOA M OGBOJHEHHOCTH KPOBIIM TOPHOI BBIPAOOTKH MO CKOPOCTH GypeHHs
M BHIXOAy OypoBoit Meno4d. [Ipy H3MEHEHHH NPOYHOCTHBIX CBOWCTB IIOPOX
1 OOGBOJHEHHOCTH KPOBJIM TOPHOW BHIPaGOTKM IPOBOAMTCS OypeHHE pa3sBelOYHBIX
CKBaXHH (IIMypoB) ¢ orTGopoM KepHa. JlaHHBIe, MONyYeHHble npH OypeHUH
Pa3BENOYHBIX CKBAXHH (IIIypOB) BHOCATCS B pacdeT KpemweHus. Ha ocHoge
MOJTyYeHHEBIX JAHHBIX [IaBHBIA WHXKEHEP IIAaXThl IPUHHUMAaET pemefme O BHECEHHMH
U3MEHEHH B AEHUCTBYIOIIYIO JOKYMEHTALUIO KPEILJICHHUS.

21. B Mecre 3amoxeHHs (3aceUKH) T'OpHON BHIPAOOTKH NPOBONUTCS OIIEHKA
HeCyIIeH CroCOOHOCTH UCTIONB3YEMBIX NPH KPeTIeHAH TOpHOH BBIPaGOTKU aHKEPOB.
OleHKa Hecyllel CroCOGHOCTH MPUMEHSEMBIX aHKEPOB OIPEAENIAETCS 10 HEeCyIlei
CIIOCOOHOCTH HE MEHEE TPEX KOHTPOJIBHBIX aHKEPOB, YCTAHOBJICHHBIX B MECTE 3aCEUKH
ropuoii BeipaGotku. Ecnu Hecymias crocoOHOCTE KOHTPOIBHBIX aHKEPOB MEHBIIE
IPUHATON B JOKYMEHTAIMH KpeIUIeHHUs, IPOBOAUTCS KOPPEKTUPOBKA HJOKYMEHTALUH
KpEILUIEHHs [0 MHHHAMAJIBHOMY 3HAUCHWIO HECyIled CIOCOOHOCTH KOHTPOJBHBIX
ankepoB. ONeHKy Hecylel CroCOOHOCTH NPHYMEHSEMBIX aHKEPOB MPH MPOBEACHUN
(BOCCTAQHOBJICHHH) BBIPa0OTOK IMPOBOAAT @pPH IOMOILIM INTAaHTOBBIAEPrHBaTEII
He peke OHOTO pa3a B Mecall yepe3 Kaxsle 200 M JUIMHBI FOPHOH BEIPaGOTKH, TIpH
M3MEHEHMH MPOYHOCTHBIX CBOWCTB M OOBOJHEHHOCTH IIOPOA KpPOBJIM TOPHOM
BBIPa0OTKH, MIPH M3MEHEHHSX KOHCTPYKLUH aHKEPHOM KpEmH, MPUMEHEHHWH HOBBIX

BHJOB HJIU COCTABOB aMIIyJl, 4 TaKXX€ TCXHOJIOTHH YCTAaHOBKH aHKepHOﬁ KpCHHu.
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22.11pu BUBYaIEHOM KOHTpOJIE pabOTOCIIOCOOHOCTH aHKEPHOM KpEMM IIPOBOIUTCS
OIIEHKA COCTOSIHMS AQHKEPOB, OJJIEMEHTOB KpelH, 3aDDKKA M BEIMYMHBI CMSTHS
IeMITUPYIOIINX MONATIUBbIX IeMeHTOB. [ [epHOIIHOCTE BU3YaTbHOTO KOHTPOJISI BHE 30HBI
RIMSHUS OYMCTHBIX paboT — He peXke OHOTO pa3a B MECAL], a B 30HAX BIMSHUS OUMCTHBIX
pabor — execyTouHo. B ropHeix BeIpaGotkax ¢ III-IV THIoM KpoRIH 1Mo 00pyIIaeMOCTH,
TpuBeIeHHBIM B Tabmmuiie Ne 4 nprioxeHns No 1 k IHCTpyKIy, a Taloke Ha yJacTKax ¢ 0co0o
CJIOXKHBIME TOPHO-TEOIOTHYECKAMH YCIIOBUAMH U Ha BCEX COTPSDKEHUSIX TOPHBIX BEIPabOTOK
KOHTPOJb JIehOPMAIIMOHHOTO COCTOSHUS TMOPOX KPOBIM OCYIIECTRISIETCS  perepamu
DIyOMHHBIMH, YCTAQHOBJIEHHBIMH B CKBaXWHaX depe3 35-40 M. B ropHbIx BeipaGoTKax
¢ I TvmoM kxpormH Mo 00pyIaeMocTH, nMpuBeNeHHBIM B Tabmuue Ne 4 mproioxeHus Ne 1
k MIHCTpYyKIHH, YCTAHOBKA perepoB NTyOUHHBIX ocytnecTrisiercs yepe3 80—100 M. B ropHbIx
BBIpabOTKax ¢ noponamu Il Tvma KpoRiu 1o oOpyIaeMocTH, IpUBeAeHHbM B Tabmuie Ne 4
npwiokenns Ne 1 k MHCTpykimH, ycTaHOBKA perepoB ITyOMHHBIX OCYILIECTRISIETCS 4Epe3
200250 m. B BeIpaboTkax, 3aKperyieHHbIX aHKepaMH I[EPBOIO YPOBHS, YCTAHABIMBAIOT
ITyOUHHEIE periephl C JABYMs perepaMHd B IIIType, a B BhIpabOTKaX ¢ ABYXypOBHEBBIM
KpeIUIEHHEM — C TPEMS peliepaMu B LINype, IprudeM 0a30BbIi (BEpXHUIi) pernep JOMKEH
HaXOIWUTHCS Ha IIyOWHe, MpeBbIIalonield rinyOuHy aHKEpOBaHHMs HE MEHEe OJHOro
MeTpa.

23.Tlo wucTeueHWH MATH JIET 3KCIUTyaTalli aHKEpHOW KpemH B TOPHBIX
BbIpabOTKaX IVIaBHBIH HHXXEHEP MIAXTHl JOJDKEH OPTraHU30BaTh HCCIENOBATENIBCKHUE
paboThl CaMOCTOSTEFHO WJIH C IPUBICYEHHEM HAYYHO — HCCIIEA0BaTeIbCKOM
OpPraHW3allid C LeJbl0 ompeneieHus paboTOCIOCOOGHOCTH aHKEPHOH KpeIH
C UCIIOJIb30BaHHUEM:

IpUOOPOB IS OLEHKH MPOYHOCTH 3aKpeIlIeHNs aHKepHOH KpenH B IIaXTHBIX
yenosusx (tuna [TIKA—1, TTIKA-3, BIIII20 wiyn aHaMOrMYHBIX 10 HA3HAYEHHIO);

WHCTPYMEHTOB HJIH MPHOOPOB Ui OLIEHKN KOPPO3MOHHOTO M3HOCA aHKEPHOM
Kpernu; |

CTaHKOB ¥ KEPHOOTOOPHHUKOB JJIS B3ATHSA 00pa3I[0B BMEILAIOIIHUX IIOPO TOPHBIX
BEIPa0OTOK Ha mIyouHy a0 10 MeTpoB, MEPEHOCHOTO U JIAOOPaTOPHOro 060PYAOBAHHS
11 OTIpefie/ieHHsl KpermocTH 00pa3LoB NopoA (IpH HEZOCTOBEPHOCTH Fe0JI0rMYECKOH

UHpOpMaLuy;




BUJICOOHOCKOIIOB AJIS ONpeAeIeHUs 30H pacCIOCHUS U TPEIIMHOBATOCTH MOPO
KPOBJIH U OOKOB.

Ilo pesynsratam oOcieOBaHHS COCTABISETCS aKT O COCTOSHHHM BHIpabOTKH
M Ha3Ha4aeTcs JaTa CIeAyIoliero o0cief0BaHuUs.

24. UcnbiTanue Hecylled CIOCOOHOCTH aHKepHOH Kpemd B JeHCTBYIOIIUX
TOPHBIX BBIpaOOTKAax, MPOU3BOAUTCH IIyTeM ee HarpyxeHus 10 0,6,
rae N, — Hecymas ciocoOHOCTh aHkepa, KH.

25. Ha yyacTkax JIefCTBYFOILMX ¥ IPOBOAMMEIX TOPHBIX BEIPa0OTOK ¢ HApyILIEHHOM
aHKepHOM Kpemblo (pa3opBaHHBIE WJIM BHIPBAHHBIC aHKEPhI, Pa3pbIBBI IIOIXBATOB
¥ 3aTDKKY, MOJMHOE CMATHE AeMITMHUPYIOIINX MONATIUBBIX 3IEMEHTOB), PacCIOCHUSIMH
1 OTCJIOEHMSIMH TTOPOJ KpoRIH Ooree S0 MM OT BhILIeNexaIlei opo/sl, aHKepHas Kpelib
YCHINBAETCS OMOIHUTENBHON Kpenbi0O ¢ BHECEHHEM COOTBETCTBYIOIMX W3MEHEHUM
B JICHCTBYIOILYIO JOKYMEHTAIMIO KPEILIICHHUSI.

26. Pe3ynbTaThl KOHTPOJS COCTOSHHMS AHKEPHOW Kpemu (UKCUPYIOTCS
WH)XEHEPHO-TEXHUYECKUMHU pa0OTHUKAaMH IIAXTHl B IIPOU3BOACTBEHHO—TEXHUYECKOH
NOKyMEHTAllMM, peKOMEHAyeMBIi oOpa3el] KOTOpoH MpHBEAECH B IPUIIOKECHUHU
Ne 21 x UucTpykuuu:

B 30HE OIIOPHOTO JIaBleHHUs He pexe 1 pas3a B CyTKH;

BHC 30HBI OITOPHOI'O JABJICHUS HE PEXKE 1 pa3a B MCCAIl.




[Mpunoxenue Ne 1
K OeflepalbHEIM HOPMaM H IIpaBUIIaM B 061acTH
HPOMBIIILIEHHOH 6e30nmacHoCTH « IHCTPYKIUA 10 pacyeTy
1 IPAMEHEHUIO aHKEPHOH KPENHM Ha YTONBHBIX IIaXTax),
yTBEpKACHHbIM Ipuka3oM DenepaibHO CIIyKObI
TI0 3KOJIOTHIECKOMY, TEXHOIOTHYECKOMY
U aTOMHOMY HaJ30py
oT «19» HosOps 2020 1. Ne 448

PACYET TAPAMETPOB KPEITA AJ151 KPOBJIN 'OPHBIX BBIPABOTOK
I. ACXOAHBIE TAHHBIE J1JI51 PACYETA KPEIIH

1. lnga pacdera CONPOTUBICHUS AHKEPHOM KpenW, AJHHBEI aHKEpOB U HX
[IOJATIIMBOCTH, KOJMYECTBA AaHKEPOB B pALy M PpacCTOSHHS MEXAYy pslami,
JOTIOTHUTENIBHBIX CPEJICTB YCUIICHHS UCITONB3YIOTCS MCXOMHEIE TAHHBIE:

YCJIOBHS TIPOXOJIKH, OXPAHEI U MOJIep>KaHHs TOPHBIX BEIPAOOTOK;

pacueTHas IIMPHUHA B, M, ¥ BBICOTAa /4, M, TOPHBIX BBIPAOOTOK M COIPSIKEHHUIA
B IIPOXO/KE;

pacdeTHas nTyOHnHA PacIONIOKEHUS | TOPHBIX BEIPabOTOK
OT noBepxHocTH H, M;

THII CTPOEHHUS TOPO KPOBJIH TOPHBIX BHIPaOOTOK;

KJIACC yCTOMYHMBOCTH IIOPOJ] HEMOCPEACTBEHHOM KPOBIIH TOPHBIX BEIPabOTOK;

pacyeTHOE CONMpPOTHURIECHHE MOPOI KPORIM TOPHBIX BBEIPAOOTOK Ha OJHOOCHOE
cxarue R., MI1a;

pacuerHas Hecyllas CIOCOOHOCTh AHKEPOB, YCHIIMBAIOIIHX CTOCK, pam,
II0CaJ0YHO-3aIIUTHBIX Kpener N, kH.

2. ITo ycnoBUsM MPOXOAKH, OXpaHbl U TOANEPXKAHUS [IPH pacueTe mapameTpoB
KpPEIH PacCMaTPHBAIOTCSA CJIEIYIOLINE FOPHBIE BEIPAOOTKH U CONPSDKEHHS :

KalUTAJbHBIE OKOJNOCTBOABHBIE M  MAardCTpajbHBIE TOpHBIE BHIPAOOTKH,
U WX COMpPSDKEHUS, NPOBOAUMBIC M ITOANEP)KUBAEMble B HEHApYIICHHBIE OYHCTHBIC
pabOoTHI MacCHBE 3a NMPEJEaMH 30H OIIOPHOTO JaBIeHus, [IPH HIMPHHE [EIUKoB 6obie

0,1H, Ho He MeHee 30 M;
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MarucTpajbHble MOJIEBbIE M IUTACTOBBIC TOPHBIC BBIPAOOTKH, M CONpPSKEHHS,
MPOBOIUMEBIE B MacCHBe, a 3aTeM IOAJEPXHMBAacMbIE B 30HE OIIOPHOTO IaBJICHUS
OT OYHCTHBIX paboT NnpH mHpHHE LenukoB MeHbIne 0,1H, Ho He MeHee 15 M;

IIACTOBEIE BEIEMOYHEIE TOPHBIE BEIpaOOTKH, IPOBOAMMBIE B MAacCHBE, a 3aTEM
IorairaeMsie 3a JIaBOu;

IUIACTOBBIE BBIEMOYHBIE TOPHBIE BBIPaOOTKH, MPOBOAMMBIE B MacCCHBE
0 HaApaGOTaHHBIM MW MOAPAOOTaHHBEIM Y4YacTKaM MIaXTHOTO IIONA, a 3aTeM
roramniaeMsle 3a JIaBoH;

IUIaCTOBEIE BEIEMOYHBIE TOpHBIE BHIPAOOTKH, ITPOBOAMMEIE 110 HIKHHM CIIOSM
MOIIHBIX IIACTOB;

IUIACTOBEIE BBIEMOYHEIE TOpHBIE BBIPAOOTKM U CONPSDKEHHUS, IPOBOAMMBEIC
B MacCHBe, OXpaHsSeMBIE 33 OTpadaThiBaeMoil JT1aBOi IETMKOM IIMPHUHOW HE MeHee
15 M, a 3aTeM moraiaeMsie 3a CMEXHOM JIaBOH;

IUTaCTOBHIE BBEIEMOYHBIE TOpHBIE BBIPAa0OTKM, MPOBOAMMEIE B MacCHBe
Ha yJapOOINAaCHBIX M BEIOPOCOOMACHBIX ILIACTAX, 4 33TeM MOoralaeMble 3a JIaBOH;

IIaCTOBbIE BhIEMOYHBIE BBIPAOOTKH, IIPOBOJUMEIE B MacCHBE H OXpaHSiEMBIE,
I[EMMKaMH, 4 3aTeM [oraiaeMbple 3a CMeXHOH J1laBoM Ha YIapOOMacHbIX
¥ BHIOPOCOOIIACHBIX IIACTAX;

Ha IJIacTaX, CKJIOHHBIX K TOPHBIM yAapaM M BBIOpocaM YIVIA M rasa, IIMpHHA
LIEJTUKOB OIPeIENSIeTCs COIaCHO ACUCTBYIOIIMM HOPMATHBHBIM JTOKYMEHTaM;

IUTACTOBBIE BHIEMOYHBIE BBHIPAOOTKHM, IPOBOJHMBIE B MacCHBE M OXPaHSIEMBIC
332 OTpabaThIBAEMOM JIaBOM pa3pyIIAlOIMMCS B BBIPaOOTaHHOM IPOCTPAHCTBE
NEJUKOM YIS mupHHOH (2,5-3,0)m, rae m — MOIIHOCTB IIACTa, a 3aTeM MoramaeMele
338 CMEXHOM 1aBoif (U1 MOIIHBIX IIACTOB IIHMPHHA LETUKa npuHUMaeTtcs (2,5-3,0)h,
rzie i — BBICOTa BEIPaOOTKH, M);

IIACTOBBIE BBIEMOYHBIE BBIPAa0OTKH, IPOBOAMMEIE B MAacCHBE, 3aTeM
NOJIEP)KMBaeMble Ha TpaHHIEe C BBEIPAOOTaHHBIM MPOCTPAHCTBOM M IOrallacMble
3a CMEXHOM J1aBOH;

ITACTOBBIE BHIEMOYHEIE BRIPAGOTKH, POBOAMMEIE 32 OTpabaTeIBAEMOM JIaBOH

Ha paccrosHud cBeime 200 M wIM Tociae OTPaOOTKH JIaBbl  BIPHCEYKY
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K BEIpaGOTaHHOMY TMpPOCTPAaHCTBY C 3al[UTHOM MONOCOM yIIA IUMPUHOM
2-3 M ¥ moraiaeMble 3a CMEKHOM J1aBOi;

IUTACTOBBIE MOHTAXKHbI€ pacceykh (KaMephl), IPOBOAUMBIE B MacCHBE
(B TOM YHCIIE 110 HIXKHEMY CJIOI0 MOIIHEIX IIaCTOB) H NOTalllaeMBIe 32 JIaBOH,

paspe3Hble II€YH, OYMCTHBIE KAMEPHI M 3aXONKH IIPH CHCTEMax pa3paboTKu
KOPOTKUMH 3a005MH;

IJIACTOBEIE JEMOHTAXHBIE KAMEPBI.

3. PacueTHas IIMpHHA MPOTSXKEHHBIX TOPHBIX BBIPaOOTOK IPHHUMAETCS PAaBHOM
UX MaKCHMAalbHOM (aKTHUeCKOM INMpHHE B Ipoxoake. PacdeTHas mIMpUHA

COTIpSKEHHIA TIepeCeKalOIIMXCs TOPHBIX BEIPaboTOK Be, M, onpezenseTcs o Gopmyie:

B, =.B} + B}, (1)

rme By W B, — (daxTuyeckas IIMpUHA TEPECEKAIOMUXCS TOPHBIX BEIPAGOTOK
B IIPOXOAKE, M.
PacueTHas IMMPHHA CONPSDKEHUMN C MPUMBIKAHHEM OIHOW TOPHOH BHIPAGOTKH

K Ipyro# (0CHOBHOI1), onpeznenseTcs 1o Gopmyie:

B =+B?+0,5B?, )

rae B — GakTHuecKas MIMPUHA OCHOBHOM GoJiee MMPOKOH NOpPHOH BEIPaGOTKH, M;
B — haxTryeckas IMpUHA TOPHOM BEIPabOTKH, IPUMBIKAIOMIEH K OCHOBHOM, M.

Ecnu mupuHa corpsbkeHus < 8 M, TO K 30HE COMPSIKEHUS OTHOCATCS TaKXKe
YacTH MPUMBIKAIOIMX M TEpeceKaroUXcsl BBIPAOOTOK Ha MNPOTSHKEHUH pPaBHOM
0,5 nx mmpuHsl. Ecmu muprHa conpsbkeHus > 8 M, TO K 30He CONPSKEHUS OTHOCATCS
TAKK€E YACTH NPUMBIKAIOIINX U IIEPeCEeKaIOIIIXCs BEIPaOOTOK Ha MPOTSHKEHUN PAaBHOM
MX IOMpHHE. PacueTHas BBICOTa TOPHBIX BBIPAOOTOK M CONPSDKEHHM MPUHUMACTCS
PaBHOM UX MaKCUMAJIbHOH (hPaKTHIECKOH BBICOTE B IIPOXOJIKE.

4. PacueTHas DIy6MHA JUIS CONpSDKEHHM NPHHUMAETCS PaBHOH (aKTHYECKOH
myOuHe OT 3eMHOM IOBepxXHOCTH. PacueTHas DiIyOMHa U TPOTSKEHHBIX
TOPH30HTAJIBHEIX M HAKJIOHHBIX TOPHBIX BBIPAOOTOK, Y4acTKH KOTOPBIX HaXOHATCH

Ha pasHBIX OTMETKAX, OTIMYAloIuXcs He Gonee deM Ha 15 %, mpuHMMaeTcsi paBHOM
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MaKcHMaJbHOM nryOouHe. [Tpu Oomnbielt pa3HOCTH OTMETOK pacyeTHas NTyOHHa TOPHBIX
BBIPAGOTOK MPUHUMAETCS M0 YIACTKaM C pa3INgHBIMHA PacyeTHBHIMHU [TyOUHaMHU.

5. PacueTHOe COIMPOTHBIIEHHE TOPOX OTHOOCHOMY CXaruio B MaccuBe R, Mlla,
CJIEIyeT OIMpeneNsTh OTAENBHO Il KPORTA U OOKOB KaK YCPEJHEHHOE IO 3alleraroliyM
JIATOJIOTUYECKIM PasHOCTIM, BMEIIAFOILX T'OPHYIO BEIPAOOTKy MOPOI, B KPOBJIE —Ha BBICOTY,
PaBHYIO LIUPHHE NPOTDKEHHBIX TOPH30HTAIBHBIX, HAKIIOHHBIX TOPHBIX BEIPaOOTOK, PABHYIO
B, rne B — nmpunHa BbIpabOTKH, M; Ha CONPSDKEHMSX — Ha BBICOTY, paBHyIO 1,58,
rne B, — pacuerHas mmpuHa conpsbkeHus, M. B Gokax yuuThIBaeTCs NMPOYHOCTH IOPOI,
3aJIETaOIIMX 10 BRICOTE BHIPAOOTKH HITU COMPSDKEHVL.

PacueTHOe conpoTHBIIEHHE OO ONIPENENIETCS:

_(Rm+R,m,+..+R m )kk

Jls xposnu R, = — A3)
m+m,..+m

(Rm +R,m,+..+R m )kk_
h 2

Jns 6oxoB R, = 4

e Rei... Re,— COTIPOTHRIEHHUE CHKaTHIO clioeB nopol, Ml Ia (ipu onpeneneHuy MpovYHOCTH
nopoz o koadduimenTy Kpernoct f mepecder B MITa mpoBoast mo ¢popmyne R = 10f);

mi, ..., My — MOIIIHOCTH CJIOEB ITOPOJ, 3aJIETAIONINX B KPOBIIE UIIH B O0KaX rOpHOH
BEIPaOOTKH, M;

k. — xo3bdUIMEeHT, YJYUTHIBAIOIIMNA HApYLUIEHHOCTh MAacCHBa IOPOJ
IOBEPXHOCTAMH 0€3 cCleIUieHus, Jubo ¢ Maimod cBa3HOcThIO. Koadduunvenrt
k. Ipy OTCYTCTBHHM pe3yNIBTAaTOB 110 OYpEeHUIO ¢ OTOOPOM KepHa NPUHUMAETCS PaBHBEIM
0,9 mna I u II tumoB kxposnu, 0,6 mis Il Tuma u 0,7-0,8 g IV THma xpoBiaw.
ITpy HAJIMYHMH PE3YNBTATOB Pa3BeOYHOTO OypeHus mpH R, pasHsiM U Goree 30 MITa,
k. ompenensierca mo Tabnuue Ne 1 mpunoxenus. g mopox ¢ R. menee 30 MITa k.

onpeaenseTcs no Tadbmuie Ne 2 mpuaoKeHUs.




Tabauya Ne 1

3uauenus ko3¢pPuunenta k. npu nopoaax ¢ R. paHbiM 1 6oiiee 30 MIla

Cpennee paccToSHHE MEXIY HOBEPXHOCTIMH OclIabIeHus MOPOJ, 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
Tabnuua Ne 2
3navennn ko3pduuuenta k. npu nopogax c R. menee 30 MIla n B 30nax
TeKTOHHYEeCKHX HapylIeHHH
XapaKTepuCTHKA MECTa pa3MeIEeHHs BRIPaOOTKH ke
IInukaTtuBHBIE HapylieHHs ¢ paguycoM Oonee 300 M MM JU3BIOHKTHBHBIE —
Ha PACCTOSHUM CBBHIME 4Nuop (Nuop — HOpMaNbHas aMIUTMTY/a HapymeHus 10 10 M),
TO €CTh BHE 30HBI BIIUSAHNUS HapyIICHUH 0,9
IlnukatuBHBle HapymeHHs ¢ pamuycoM MeHee 300 M HIM B 30HE BIHAHHA
JWM3HIOHKTHBHOTO HAPYIIEHUS HA PACCTOSHUSAX OT HEr0 4Nuop 10 Nuop 0,6
HenocpencTBeHHO B QU3BIOHKTHBHBIX HAPYIICHUAX HAa PACCTOSHHH OT HUX MeHEE Nuop,
B TOM UHCJ€E B 3aMKaX TEKTOHHYECCKUX HAPyLICHUH 0,3
ksn — XOD(GOHUIMEHT CHI)KEHUS COMPOTHBIEHHS IIOPOJ CXKATHIO 3a CYeT

BO3NEWCTBUS BIIard, yKa3aHHbIM B Tabmume Ne 3 mnpunoKeHHs, NPHHHUMAETCS

B 3aBHCHUMOCTH OT MPOYHOCTH IIOPOA U YUHTBHIBAECTCS TOJIBKO B CiIydae MIHTCIbHOIO

o0BOIHEHMS TIOpOJ B TOPHEIX BhIpaboTkax (Oonmee 6 MecsueB), AN OCTalbHBIX

YCIIOBHH kg, = 1.

Taonuua Ne 3
3nayenns kod3pPpuuunenta kg,
ConpoTuBieHHE TIOPOT 30 50 60 80 100 | 120 { 160 | 200
OJHOOCHOMY CXKaTHIO B 06pa3ue
R, MIla

3nauenue ko3 duimenTa ks, 0,4 0,5 0,6 0,7 | 0,75 | 0,82 | 0,86

0,9

Ilpu omuopoxHoii kposine (I Tunm kponm), mpuBeneHHoOH B Tabmune Ne 4

IPWIOXKEHHS, R., onpenensiercs 1o GopMye:

— (Rmax + Rmin)kcksn

RC H
2

(3)
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tie Ryax ¥ Ryin — MAKCHMAJIBHOE Y MUHUMAJIBHOE CONPOTHUBJIEHHE IIOPOJ] HA OMHOOCHOE
C)XaTHe B KpoBJjie Ha Beicoty B umu 1,58, Ml 1a.
6. Ecu B KpoBJle TOPHBIX BBIPAaOOTOK 3ajleraeT ClIoM MPOYHBIX OJHOPOXHBIX

mcn

nopox ¢ R>60 Mlla npu cooTHOMIEHHH >0,5, TO pac4eT MPOBOAAT I10 IPOYHOCTH

yTOro cjos Ge3 ydera HOpoO, pacHoioXeHHbIX Bbime. IIpu Gompmmx pasbpocax
3HAYEHHUH MOIIHOCTH CJIO€B H WX TNPOYHOCTH HEOOXOmMMO INPUHMMATh CPEOHHE
3HAYEeHHS, €CTTH HEBO3MOXKHO UX YTOYHMTb.

PacueTHOe COMpOTHBIEHHE TIOpPOJ KPOBIM Ha ONHOOCHO€  C)KaTue
B IPOTSOKEHHBIX TOPHBIX BHIpa0OTKAax cCIedyeT CYHTaTh ONWHAKOBBIM, €CIH OHO
Haxomutcs B nipepenax + 30 %. IIpu aToM npuHMMaeTCa €ro MUHAMANbHOE 3HAYECHHUE.
ITpu usmenenud R Gonee yem Ha *+ 30 % nocnemyromui pacyeT napameTpoB Kperu
BEJETCS 110 OTAECIBHBIM Y4aCTKaM rOpHOH BBIpabOTKH.

7. Tlpu pacyeTe CONMPOTHUBICHHS W JIMHBEI aHKEPOB, BHIACIIOT YETHIpE THIIA

KPOBIIH I10 00pyIIaeMOCTH, IIpUBeIeHHbIe B Tabmuie Ne 4 IpUITOKEHHU.

Tabauya Ne 4
THnbI NOPOJ KPOBJIM IO 00PYIIAEMOCTH
I TUn XpoBIH II Tun kpoBn 111 Tun xpoBnu IV tun xposmu
OnHopoaHas KpoBIs Heognoponnas OpHoponHas [MTauku yrmg
M3 CIOUCTBIX kposis. Han Y HEOTHOPOIHAS KPOBIIA, OnecTdiero,
IPEUMYIIECTBEHHO HeIoCpeICTBEHHOH KPOBJIA ¢ HHTEHCHBHOMH NoNy0JIECTAINETO
DIMHHUCTBHIX, KpOBJIeH U3 CIIOUCTHIX KOCOCEKyIIeH IIOJIyMaroBoro,
MECYAHO-INIMHACTHIX | CJAHIIEB MOIIHOCTHIO TPEIIXHOBATOCTHIO MaroBoToO,
U mecqyaHbIX ciadneB | oT 0 1o 0,3 B 3ameraior | B 30HaX TEKTOHHYECKHX (R.> 8 MlIIa)
(aprmuMTOB MacCHBHBIC IUIMKaTUBHBIX
U aJIEBPOJIHTOB), IEeCUaHUKH, ¥ pa3phIBHBIX HapyLICHHH,
(R < 60 MIla) (Rc> 60 MIla) KPOBIIS C HEYCTOHYHBBEIMHU
noponamu, (R < 30 MlIla)

8. Ilpu ompeneneHud IUIOTHOCTH YCTAHOBKH aHKEPOB, KOHCTPYKIHH OIOD,
3aTSKKM, TEXHOJOTHM KPEIUICHHS KPOBIH IIPH IPOXOAKE, AJIs BCEX THUIIOB KPOBIH
Mo o6pyIIaeMOCTH, HEMOCPEJCTBEHHYI0O KpPOBIIO Haj TODHBIMH BHIpabOTKaMH
U COIPSDKEHHAMH CIIeAyeT Pa3AeiaTh Ha TPU Kilacca 0 yCTOMYHMBOCTH, IIPHBEACHHbIC
B TaOmuiie Ne 5 mpuiioxeHus.

Bo Bcex Kilaccax yCTONYMBOCTB KPOBITH OLIEHHBAETCS 33 IEPHOL IIPOXOAYECKOTO

IHAKJIA.
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Tabnuya Ne 5

Kiaccsl mopoa KpoBJIH 1O YCTOHYHBOCTH

I xnacc. Heycroitunsas
KPOBIIS

II xmace. Kposiis cpenneit
yCTOMYMBOCTH

III xnacc. Ycroitunsas
KpOBJIS

OO0pyeHre KpoBIH MOCTIE
oOHaXXeHUS Ha PACCTOSHUH
ot 3a00s 10 1 M.
[IpeumMy1necTBEHHO
TOHKOCJIOMCTHIE
U TPELIUHOBATHIE IMIMHUCTHIE
cnanisl ¢ Re <30 MIla

CoxpaHeHHE YCTOHIHBOCTH
Ipy OOHa)KEHUH KPOBJIH
Ha PacCTOSHAM OT 32005
or 1l 103 Mm.
ITpenMyIecTBEHHO CIOMCTHIE
MaJIOTpEIIMHOBATHIC NIMHUCTHIE
H necyanbie caaHmsl ¢ 30 <R <

CoxpaHeHue yCTORIMBOCTH
KPOBJIH IpH OOHAXKECHUH
Ha PacCTOSHUU OT 32005

CBBIIIE 3 M.
IIpeuMyinecTBEHHO
MaCCHBHBIC
HETPEIMHOBATEIE IECUaHUKH

80 MIla, yrons ¢ Rc> 6 MIla ¢ Rc> 80 Mlla

I1. OCHOBHBIE PACYETHBIE ITOJIOXEHHUS

10. Pacyer mapaMeTpoB aHKEPHOM Kpemu H JONOJHUTENBHBIX CPEICTB
ee YCWIEHHS [POBOOUTCS B 3aBHCHMMOCTH OT WHTEHCHBHOCTH TODHOTO IaBJICHUS,
ONpPEJENAEMOTO C YIE€TOM Pa3sMepOB U NIyOMHBI PacClONOKEHHSA TOPHBIX BbIpaboTOK
H CONPSDKEHHI OT IMOBEPXHOCTH, CIIOC00a M MapaMeTpoB KX OXpaHbl OT BIUAHUS
OYHCTHBIX paboT, IPOYHOCTH, TPELIHMHOBATOCTH M YCTOMYHBOCTH OPOJ KPOBIIH.

11. B KkadecTBe KpHTEpHUs HHTEHCHBHOCTH TOPHOIO MABICHMSA Ui pacyeTa
KpeIy ciieyeT NPUHUMATH PACUCTHBIE CMEIEHHMs KPOBIH. MeTonuKa ONpeneneHus
pacdeTHBIX CMeLIeHHui KpOBIM Ul CONPSIKEHHMA M PasTHYHBIX KaTeropui
NPOTKEHHBIX TOPHBIX BBHIPAOOTOK 3aBMCHT OT IPUHATHIX, B COOTBETCTBHH
¢ pasgeoM I IpUIOKeHHUs, HCXOAHBIX JAHHBIX JIIA KOHKPETHBIX YCIOBUH H IIPHBEICHA
B nnpwiokeHusx Ne 14 u Ne 18 x MucTpyKIMH.

B ycnoBmax, Iie pacdeTHble cMelleHHs Kposmu Gombure 300 MM,
IMIPEeUMYIIECTBEHHO  IIpH BeIpabOTOK Ha  TpaHHIE

HONJEPXKAHUHA  TOPHBIX

C BHIPaGOTaHHBIM MPOCTPAaHCTBOM, IIPOBEIEHHH WX BIPHUCEUKY U OXpaHe
Pa3pyHIAIOMUMCS LETUKOM, pacdeT NapaMeTPOB aHKePHOH KpelM MPOBOAUTCSH LA
cMeleHui kposnu He Gomee 300 mM. Ha dacts cMemeHuii Oomee 300 MM
PacCUMTHIBAETCS Kpelb YCHIICHHS.

IMapameTpsl aHKEpPOB DIyOOKOroO 3allOKeHHS, PAcCYMTHIBAIOTCA HMCXOAA
U3 BO3MOXHOCTH «IIOIBECKH» IIOPOJHOM MaduKH, cOCTOAINell M3 CIOEB PasMUYHOHN

MOIIHOCTH H IMPOYHOCTH K mopoaaM 3a npeacjiaMu CBOJIa €CTECTBEHHOTO paBHOBECHA
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HIH K MOIIHOMY M KpEMKOMY CJIOK IIOPOIBl, HaXONAIIEMYyCA Ha PpacCTOSHHUU
3—6 M u Goliee, OT KPOBJIM TOPHOI BEIPaOOTKH.

12. Ilpu ompeneneHUH U BBIOOpE JOKYMEHTALMH KPEIUIEHHSA B 3aBUCUMOCTH
OT pacyeTHBIX CMEIIeHHH M OT MHTEHCHBHOCTH IPOSBJICHHMN TOPHOTO JaBJCHUS
BBIAEJISAIOTCS CIIEAYIONIHE YCIOBHS MTOANEPIKAHHUS TOPHBIX BEIPaOOTOK:

He6ONBIIOE TOPHOE JABJICHHE, IPH CMEIIEHUIX KPOBIH MeHbIIe 50 MM;

TOpHOE JaBleHWe CpefHell HHTEHCHUBHOCTH, I@IPH CMEIICHWSX KPOBIH
ot 50 1o 200 MM BKJIOYHTEIEHO;

MHTEHCUBHOE F'OPHOE JaBJIeHue, TIpH cMeleHnsax kposnu 6omnee 200 Mm.

13.Bo Bcex YCIOBUSX HMHTEHCHBHOCTH TOPHOIO JaBIEHHs IUIOTHOCTb
YCTAaHOBKM aHKEPOB B KPOBJIE OINpeeNseTcs Mo BeTHYMHE CMELICHHH, IpoBepAeTcs
¥, yBeluuuBaerca mo ¢axropy TpebyemMoll MHHHMAJIBHOM IIOTHOCTH YCTQHOBKH
aHKepOB. B 3aBHCHMOCTH OT YCTOWYMBOCTH HEIOCPENCTBEHHOHW KPOBJIU B Kiacce
HEyCTOMYMBO# KpOBIM He MeHbIIe 1 aHKk/M?, B Kilacce CpeJHEyCTOHUMBOH KpOBIH
He Metbie 0,7 aHk/M? 1 B KJIacCe YCTOMYMBOH KpORIH He MeHbIe 0,5 aHk/M,

14. Bo Bcex TOpHBIX BBIPaOOTKax W CONPSDKEHHUSAX MPH PACUYETHBIX CMEILEHUIX
KpoBiH Oombiie 150 MM, Ui UCKIFOYEHHS MEPErPY30K, aHKEPhl M YCHIMBAIOLIUC
TOIIEP/KHUBAIONIHE KPEMH YCTAHABIMBAIOTCS C ORATIMBEIMH MM C AeMIIQUPYIOMMH
[OAATJIMBEIMM  JJIEMEHTAMH, CMHHAIOIMIMMUCS IPH Harpy3kax, JOCTHUTAIOMIMX
80 % ot Hecymel cnocoOOHOCTH aHKepa.

JUis aHKepOB ¢ YAacCTHYHBIM 3akpelUIeHHEeM [0 JUIMHe IImypa,
HeoOxoauMasl BEJIHMYMHA MOAATIHBOCTH COCTaBisgeT A0 20 MM IpPH CMEIICHUAX
150 MM u g0 35 MM npu cMmemeHusx 300 MM, a 3aKpemI€HHBIX IO BCeH
nnuHe oT 15 go 25 mm. Ilpu cMemieHusx cBbiiie 50 MM B TOPHBEIX BHIPabOTKax
M CONpPSIKEHHAX, B KpPOBIE KOTOPHIX 3aJ€raeT YroNbHBIH IUIACT ¥ IIOPOZIBL,
OTHECEHHBIE K ONAacHBIM 110 TOPHEIM yapaM H BeIGpocaM, yCTaHABIMBAIOT aHKEePBI

C MOJATIMBOCTHIO HE MeHee 50 MM.
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IIL. PACYET TAPAMETPOB KPEIIU BBIPABOTOK M COIIPSI)KEHUA,
IMPOBOIUMBIX H NIOJJEP)KUBAEMbBIX B MACCHUBE BHE 30HbI BJINSHUS
OYUCTHBIX PABOT

15. B ycnoBusx He60MBIIOTO FOPHOTO JAaBIEHHS P PACUETHBIX CMEIIEHHUSIX KPOBIH
Uy 10 50 MM ropHele BEIpaOOTKU H CONPSIKEHHS Ha BECh CPOK CIIYXKOBI 3aKPEILIAIOT
aHKepHO# Kpemneio. s I THna KpoBIH cONpOTHBIEHHE aHKEPHOU Kpemnu P, U JIHHY
aHKepOB [,, yCTaHaBIMBaeMBIX B IPOXOAYecKoM 3aboe cienyeT NpPUHAMATh
o Tabnuie Ne 6 NMPHIOKEHHUS, TIe yKa3sBaeTcs oOINas [JIMHA aHKEPOB C Y4ETOM
MX 3aMKOBOW 4YacTH ¥ BBICTyNAIOIIell B BHIpabOTKy uyacTH cTepxHs. IIpu ImupuHe
BbIpaboTkm oT 8 10 12 M [pUMEHATh [JBYXYypPOBHEBYIO CXEMy KpEIH

(npunoxenue Ne 4) ¢ IIMHOM aHKEPOB IIEPBOrO YPOBHS He MeHee 2,4 M.

Tabauya Ne 6
ITapamerps! kpenu piisi I THIA KpOBJIH
Pacuernas mupuHa Cormnpotusnenue JuHa aHKkepoB, M
BBIPaGOTOK M CONPSKEHUIA B IPOXOLIKE, aHKepHOM kper, 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
5.5 60 24
6,0 65 2,6
6,5 70 2,8
7,0 75 3,0
8,0 80 3,2

IMpu II Tune KpoBIM CONMPOTHBIEHHE aHKEPHO# Kpenu P, CliefyeT NPUHUMATh
Kak 11a I Tvma kpoBiM, a ANMHY aHKEPOB MEHBIE C YYETOM MOIIHOCTH
HETIOCPEACTBEHHON KpOBIH hyx < 0,3 B U DIyOMHBI 3aKpeIUleHHs aHKEpPOB
B YCTOMYMBBIX IPOYHBIX Mopomax Oonee unu paBHOM 0,5 M B COOTBETCTBHH
¢ Tabmuueit Ne 7 npunoxeHus, rae Npu IIUPHHE BEIpaGoTKH OT 8 10 12 M ciemyeT
IPUMEHATh IBYXYPOBHEBYIO cXeMy Kpenu (mpuiioxenwe Ne 4) ¢ IIMHOH aHKEpOB

IIEPBOTO ypoBHS He MeHee 2,0 M.




Tabnuya Ne 7

ITapamerps! kpenn aus Il Tuna xposan

Pacuetnas mupuna BeipaboTOK CormnpoTrusieHue JU1uHa aHKepoB, M
M CONPSHKECHUH B ITPOXOIKE, M aHKEpHOH KpenH, hux<0,2B hux> 0,2B
xkH/m> ' '
3,0 35 1,4 L5
3,5 40 L5 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 23
7,0 75 2,2 2,4
8,0 80 2,4 2,6

Ilpu 1II Tume

KPOBJIH P a H [ a [IpHHHUMAaTb B COOTBCTCTBHH

c Tabmuueit Ne 8 mpunoxeHus, rie mpu mupuHe BepaboTku oT 8 10 12 M cienyet

IPUMEHSATH JIByXYPOBHEBYIO cxeMy Kpenu (mpuiioxeHne Ne 4) ¢ ANMHON aHKEpPOB

[IepBOr0 YpOBHS He MeHee 2,4 M.

Tabnuua Ne 8
IMapamerps! kpenu AJs III THna kpoBau
PacuerHas wrpura . ConpotueieHue JnuHa aHKepoB, M
BBIPabOTOK U COMPYKSHHH aHKeprO# Kper, KH/v?
B MIPOXOJIKE, 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

IMpu IV Tune xposmu P, u [, IpuHAMATh B COOTBETCTBUU C Tabmuueii Ne 9

NPWIOXKEHNA, TOe IpH IIHPHHE BHIPaObOTKH OT 8 A0 12 M ciemyer IpPHUMEHSTH

IBYXYPOBHEBYIO cXeMy Kpernu (nprioxeHue Ne 4) ¢ JTHHON aHKEPOB MEPBOT0 YPOBHS

He MeHee 2,4 M.




Tabauya Ne 9

IHapamerps! kpenn aas IV Tina kpoBin

Pacuernas mupuna ConpotueneHue JnuHa aHKepoB, M
BBIPaGOTOK H COTPSDKEHUH aHkepHO# kper, KH/m?
B IIPOXOJIKE, M
3,0 40 1,9
3,5 45 2,1
4,0 50 2,3
4,5 55 2,5
5,0 60 2,7
5,5 65 2,9
6,0 70 3,2
6,5 75 3,5
7,0 80 3,8
7,5 85 4,1
8,0 90 4,5

Ecnu MoOIIHOCTH YrofibHOM nadku B KpoBie cocrasiseT 1,5-2,5 M, 10 mIuHY
aHKepOB MIPUHUMAIOT PaBHOK MOIMHOCTH YronbHOM nayky mnoc 0,6 M.

16. B ycnoBusX ropHOro AaBlI€HUsS CpeIHEH MHTEHCHBHOCTU IIPH PACYETHBIX
cmemieHusx kpoBmd U, mo 300 MM, B TOpPHBIX BBIpabOTKax M CONPSHKCHUSAX,
OXpaHsieMbIX LeNuKaMu mupuHoit Oonee 0,1H M, UX KpeIuleHHE U IOIAEpXAHHE
B TE€UYEHHE BCEro CpPOKa CIYKOBI CliefyeT NPOU3BOIUTH OTHONW AHKEPHOHM KpEMNbIo
¢ mapametrpamu P, u [,

mpu | Tune KpoBIIK B COOTBETCTBUU C HOMOTPaMMOMH, IPUBEACHHON HAa PUCYHKE
1 npunoxeHus;

npu Il Tune kposnu P, npuHUMAaTh B COOTBETCTBHU C HOMOI'PaMMOM Ha PUCYHKe
1 npuioxeHud, a [UIMHY aHKEPOB MPUHHMATh B COOTBETCTBUHM ¢ Tabmuieit Ne 7
IPUIIOKEHS,;

mpu III Tume KpoBnu conmpoTHBIEHWE KpenmHd U JIMHY aHKEpPOB NPHHHMATh
Ha 10% Oonbie pacCUUTaHHBIX 10 HOMOTPaMMe PUCYHKa 1 IPHIOKEHMS;

npu [V Tune KpoBnM cONpOTUBIEHHE Kpenyu M IJIUHY aHKEpOB NPHHHUMATh

Ha 20 % Ooiple pacCUNTaHHBIX 110 HOMOTpaMMe PHCYHKa 1 IIpUIIO)KEHUSL.
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17. B I u III THnax xpoBiM, pH YBETHUYEHUH COIIPOTUBICHUS aHKEPHOM KpeIH
10 CPaBHEHHIO C YKa3aHHBIMH B ITyHKTax 15 U 16 npuitoxenus, JUIMHY aHKEPOB MOXKHO
YMEHBILHUTH 33 CUeT MOBBIIICHHUS IUIOTHOCTH YCTaHOBKH aHKkepoB Ha 10 % npu 1,3P,
u Ha 20 % nipu 1,5P,. IIpu 3TOM MUHMMAaIbHAS JJIHHA aHKepoB pasHa 0,358 npu I tume
u 0,48 npu I1I Tune xposnu.
IV. PACUHET ITAPAMETPOB KPEIIU J1JISI MATUCTPAJIBHBIX BBIPABOTOK

Y CONPSKEHMUI, IIOJIEP)KUBAEMBIX B 30HE OIIOPHOTI'O IABJIEHUS ITPH
HIWPUHE IEJIUKOB BOJIBHIE 0,05H, HO HE MEHEE 15 METPOB

18. B ycnoBusix HEOONBIIOTO TOPHOTO JABIEHUS IPH PACUETHHIX CMEILEHHAX
kpoBid U; no 50 MM KpemeHwe W TOAJEp)KaHHEe BCEX TOPHBIX BBIPAOOTOK
U COIpPSOKEHM TNPOBOAUTCA ONHOM aHKePHOW Kpemblo, YyCTaHaBIMBaeMOH
B IIPOXOYECKOM 3a00€ ¢ mapaMeTpaMu COTPOTUBJIEHHU aHKEPHOM Kpenu P, U JTHHEI
aHKepoB  [,, AHAJOTMYHO TYHKTY 15 T[pUIOXKEHHs B COOTBETCTBHH
¢ Tabnuuamu Ne 6-9.

19. B ycnoBusAX TropHOro [aBl€HUs CpelHEH WMHTEHCHBHOCTH KpEIUICHHE
H TIOZIJIepKaHHe BCEX FOPHEBIX BEIPAOOTOK U CONPSIKEHUH ClleyeT MPOU3BOAUTE ONHOM
aHkepHO# Kpenbio. [Ipu pacuere aHkepHOil kpenu mo cMmelueHussM Uy 32 BECh CPOK
cyObl  mapaMeTpbl aHkepoB P, u [, TpuHUMaTe B  COOTBETCTBUH
¢ myHKTamM# 16 u 17 npunoxenus.

20. Ilpu cmemenusix U, > 200 mm, B I, III u IV THnax KpoBiu IpUMEHSATH
aHKePbl, YCTaHABIMBAEMBbI€ ITPH IPOXOIKE C Py ¥ [ 1, pPACCYNTAHHBIMM 110 CMELIEHUAM
KpoBi# Uy IO BIUSHUSA OYUCTHBIX paboT, C MOCIEAYIOILUM YCHICHHEM Ha PaCCTOSHUH
no nassl 0,1 H aHKepHOI Kperbio ¢ mapamerpaMu P,y U /,y, paBHBIMHU:

Pa.y = PyPan; (6)
la.y = la, (7)
raie P, u [, — CONpOTUBIIEHNE aHKEpHOW Kpemu W AJIMHA aHKEPOB II0 PACUYETHBIM
CMeIIeHUsAM KpoBiH Uy Ha BeCh CPOK CIIy>KObI BRIPaOOTKH.

21. Ilpu cMemeHusx kpoBnd npesbimaomux 300 MM BO3MOXHO KpEIUICHHE

ropHO#i BBIpaOOTKM aHKepaMH B JBa YpoBHA. P, W /[, aHKEPOB HMKHETO YPOBHS

NPUHUMAIOTCA 10 PUCYHKY Ne 1 TpHIOXKEHHs, UCXOAS M3 PACUETHBIX CMENICHMI
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kpoax Uy 10 Havalia BIMSHHAS EPBOH JIaBbl HIIM [10 PUHATEIM CMEILIEHHUAM PaBHBIM
U=150-200 mm.

AHKepHl BEpXHero ypoBHs (IIyGOKOTO 3alloeHHs) yCTaHABIMBAIOTCS BCIEN
3a aHKepaMH HIDKHETO YPOBHs IIPH IIPOXOJKE TOPHOH BBIPAOOTKM MIH MO3KE
Ha paccTosHuH 110 JaBkl 0,1H.

22. TTpu pacuere napamMeTpoB aHKEPOB BEPXHET0 yPOBHS 0XHUIaEMOE NABICHHUS
IopoJi CBOAa Ha Kpelb OOOMX ypOBHeH Ha | IIOrOHHBIH METp IJIMHBI TOPHOM
BBIPabOTKH P, KH/M, onpesensercs no gopmyre:

2By, ®

P.=3Bh.
rie B, — pacueTHas WMpPHHA TOPHOH BEIPAaGOTKH, SBIIOLICHCA OCHOBAHHEM CBOZA
JABIEHHs IOPOJ KPOBIH, M (PacCUMTBIBAETCS COIACHO MpHIIoKeHuto Ne 4);

y — 06BEeMHBII BeC TIOPOJ] KPOBIIH TOPHOH BBIPabOTKH, xKH/™M3;

hcg — BBICOTa CBOJIa €CTECTBEHHOI'O pPAaBHOBECHS IIOPOX HanO I‘OpHOﬁ

BEIPaGOTKOM, M, OIpesielIseTcs 1o Gpopmyie:

hcn = kanp b (9)

1€ kes — KOB(HIERT CBOR, OnperenseMbIi 1o Tabmine Ne 1 prIIoKeHHs Ne 4,
PacueTHOe YHeNbHOE JaBIeHHe IIOPOA cBoga Ha Kpemb Pey, kH/M?,

ompeaenseTcs 1o Gopmyie:

Pcn
I)CB.y = ? H (]'O)

OxugaeMoe yielbHOE IaBlIeHHe MOpOjA CBOAA Ha Kpemnb BEPXHEro ypoBHA
Py, KH/M?, onpeziensercs o gpopmye:

Pn.x.y = CB.Y - kp.n.nf:,.ﬂ.y’ (1 1)

rae Pauy — CONpPOTHBICHHE AHKEPHON KpPENH HIDKHENO YPOBHS, ONPEACIAEMOC,
KaK H COTIPOTHBICHHE aHKEPHOM Kpenu P,, MyHKT 21 NpHIIONKCHUS,
kpor — KOI(OUIMEHT pasTPy3KM aHKEPOB IIyOOKOTO 3alOXeHWs aHKepaMH

HIXKHETO YPOBHSI, PaBeH:

k=t (12)
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i€ loe — AKTUBHAS ITHHA aHKEPa HIDKHETO YPOBHS 6€3 BHICTYIAKOIIEH JacTy, M.
JUmMHa aHKepa BEpXHETO ypOBHA [, OmNpenenserca Mo  ¢opmyre

16 B mpunoxerun Ne 4. ’
Heo6xo/Iimast INIOTHOCT YCTAHOBKH aHKEPOB [Iy6OKoro 3anokeHust [Ty, aHK/M?,

onpezesieTcs o GopMye:

I, =2, (13)

rie Nya — Hecymas CnocoGHOCTh OHOro ankepa, kH.
AHKepbl TIy00KOTO 3aJI0XKeHUs (BEPXHETO yPOBHS) YCTaHABITMBAIOTCA MEXIY
pAaMH aHKEpOB HIKHETO YPOBHSL.

KOJMHECTBO AHKEPOB BEPXHETO YPOBHS B PLY Fpax, OTPETIENSETCA 110 opMyTe:

n.,.=BIC (14)

p. BK ~B.K?

rie Cpx — PACCTOSHUE MEXIY PslaMi aHKEPOB BEPXHETO YPOBHS, M.

TIpUHIMI pACTIONIOXKEHHA AHKEPOB [IyOOKOTO 3aJlOKEHHs IIPENCTaB/ICH
B myHkTax 18-20 npmioxenus Ne 4. HeoOxoumas BeTHYHHA 3aKPEILICHHAS aHKEPOB
ITyOOKOTO 3aJI0)KeHHs B CKBaXXKMHE He MeHee 1,1 M.

V. PACYET IAPAMETPOB KPEIIH JUISI BRIEMOYHbIX BBIPABOTOK,
IIOTAIIIAEMBIX 3A JIABOU

23. B ycnoBusAx HeGONBIIONO W CpeiHel MHTEHCHBHOCTH TOPHOIO NABJCHIS
KpeIUIeHHe ¥ NoAIepKaHue KPOBIIM TOPHBIX BEIPaGOTOK IIPOBOIMTCA OHOM aHKepHOH
Kpensio ¢ P, ¥ [;, TpUHMaeMBIMH:

Npd CMELIEHUSX KpOBIM K MOMEHTY MOrameHus TOpHOM BBIPAOOTKH
U, 10 50 MM aHaJOTHYHO IMYHKTY 15 IpHITOXKEeHUS;

npy cMeeHw X 6onbime 50 MM aHaTIOTHYHO MYyHKTaM 16 u 17 npunoxeHus.

24. B ycnoBHsIX, TOe pacueTHBIE CMEIEHUs KPOB/IH B IPOXOIDKEHHE BCETO Cpoka
ciyx651 U, npepsimaior 100 mm, mipw I, 111 1 IV tnax KpoBid, MapaMeTpel aHKEpHOM
KpelH ONpEAeNAIOTCS 0 pPacyeTHbIM CMEIICHUSM KpOBJIH TOpHOM BBIPaOOTKH
10 BIMSHUS OIOPHOTO JaBlenus moramaromel nassl Uy. Ha paccTosHuH 10 JaBbI
0,1 H npoBOJMTH yCTAHOBKY aHKEPOB YCHIIEHHS C Pyy U I,y Ti0 TyHKTY 20 IPHIOKEHHUS.

HapaMeTpLI COIIPOTHUBJICHUSA U IAJTHHBI aHKepHOﬁ Kpenu OmnpeacisatoTCs pacueTHBIMH
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CMEIEHMSMH KPOBIH B IPOIIOJIKEHHMe BCETO CPOKa CIIyXO6bl ropHOH BBIPaGOTKH Us,
WIM TPOBOJHMTCS YCHIEHWE YCTAHOBKOH B CpEHEH 4YacTH TOpHOH BBIPaOOTKH

IOJATIMBEIX CTOEK C CONPOTHBIEHHEM Py, KH/M?, paBHBIM:
P, =15P-P,), (15)

e P, — TpeGyeMoe, 10 PUCYHKY | NPIHIOXKEHHs, CONPOTHBICHHEe aHKEPHOH Kpenu
TI0 PACYETHBIM CMEUIEHUIM KpOBIH Uy IIPU MOTallleHHH MOPHBIX BEIpaboTok, KH/M?;
P, — CONPOTHBIEHHE YCTAHOBICHHO# NPH MPOXOAKe aHKEPHOH KpenH, KH/M2.

25. B ycI0BHAX MpPOSIBICHAN TOPHOTO JABNeHHs, 0003HaYCHHBIX B ITYHKTE 24,

KpeIUIeHHe TOpHOH BBIPAaGOTKH OCYIIECTBISETCS YCTaHOBKOH aHKEpHON Kpenu

Mo JBYXYpOBHEBOH CXeMe, C pacuyeToM IapaMeTpoB COIIACHO ITyHKTaM

21 u 22 npunoxenus. PacyeTHas IIMpMHA TOPHOH BeIpabotku B, omnpepensercs

COIIACHO TpHIoXKeHuIo Ne 4.

V1. PACUET ITAPAMETPOB KPEIIH JIJIs1 BLIEMOYHBIX BBIPABOTOK,
OXPAHSIEMBIX ITEJTUKOM LIMPUHON HE MEHEE 15 METPOB,
A 3ATEM MOTAIIAEMBIX 3A CMEJKHOM JIABOH

26. B ycnoBusx HeGONBIIOTO M CpeAHEH WHTEHCHMBHOCTH TOPHOTO NABICHMS
¥ PaCUETHBIX CMEIICHUI B T€HEHNE BCETO CPOKa cayx6sl ipu I, IIT 1 IV tumax KpOB.ﬁPI
10 100 MM, II Tvma kposimu 1o 200 MM KpeTuTeHHe U IOANepKaHHe ropHO# BEIpabOTKH
IIPOM3BO/IUTCS AHKEPHOH KPEMbio C Py U [, MPUHAMAEMBIMH:

TIpU CMEILEHNAX MeHbIIe 50 MM COIITACHO ITyHKTY 15 npunoxeHus,

npu cMelleHusx 6ompiie 50 MM COIIaCHO IyHKTaM 16 u 17 npunoxeHus.

27. B ycnosusx, rae mpu I, IIl u IV Tumax KpOBAM pactdeTHBIC CMEICHIA
Uy B IPOZIO/DKEHHE BCETO CPOKA CITy>KOBI [IPEBBIIIAIOT 100 MM, nipu 11 Tune — 200 My,
npUMeHsieTcsl KOMOMHHMpOBAaHHAs Kpemb. AHKEpHas Kpemb, yCTaHaBIuBacMaid
TIpU TIPOXOJKE TOPHBIX BHIPAOOTOK, HMEET MapaMeTphl Pan ¥ Lo, ompenensieMble
pacyeTHBIMU cMelleHusIMH Uy IO BIHSHASA oTpabarbiBaeMoi JIaBbl COIIACHO MYHKTY
20. TTpu 3TOM, Ha PACCTOSHHUH [0 JIABbI PABHOMY JIECATH IPOLICHTaM rTyOUHEI BEIEHHS
ropasix pabor — 0,1H, xpemp YCHIMBAeTCi IOJATIMBBLIMU CTOMKAMH

C COMPOTHRICHHEM, IPUHAMAEMbIM aHAJIOTMYHO IYHKTY 24 TIPAIOKEHUS.
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28. Ilpu ycHOBHSX, AQHAJNOTMYHBIX MYHKTy 27 TPUIOKCHHI, BMECTO
JOTIOJTHATEBHBIX CTOEK YCHIICHHS MOXKET IIPUMEHATECS aHKEPHAs KPeTlb B 1B ypOBHA
C pacyeToM ee MapaMeTPOB IO aHANOIMH C MyHKTaMU 21, 22, 25. PacueTHas IIMpHHA
BEIPA0OTKY B, ONPEAENAETCA COINIACHO MPUIOKEHHUIO Ne 4.

VIL. PACYET HAPAMETPO& KPEIIN JUIA BBIEMOYHBIX 'OPHBIX BBIPABOTOK,

OXPAHSIEMBIX LEJJTMKOM IIMPUHOM 2,5-3,0 M, A 3ATEM IIOTAINAEMBIX
3A CMEXHOM JABOMH

29. TIpu I, III u IV THmax KpoBIY, CO CMEIICHUAMH KPOBIM 1O 300 MM,
B MPOXOIYECKOM 3a00€ YCTaHABINBAETCS aHKEpHAs Kperb C Py 1 1y, OTIpenensieMbIMU
110 PacyeTHHIM CMeIeHHIMU KpoBiH Uy, 1O BIHAHHA TIepBOii JTaBbl U yCHIIUBAETCS
IOATIUBBIMU CTOMKAMM WM aHKEPHOH KpPEINbiO ¢ MapaMeTpamy, ONpPEAe/IAeMbIMH
aHAJIOTHYHO ITyHKTaM 19 1 24 IpHIoKeHHs ¢ pacieTHBIMU CMEIICHUAMH KpOBITH 300
mM. Ilpm 3ToM cToedHas ¥ aHKepHas KpeNH YCWICHHS YyCTAaHABINBAIOTCH
Ha paccrosaud 0,1 H Tepen NepBoi 1aBoil M COXPAHSIOTCS N0 KOHIA CpoKa CITYXKOBI
TOpHOU BEIPaOOTKH.

30. IMpu II Ture KpoBIH B yCloBHsX, rae Uy < 100 MM, a 3aTeM CMEIICHUS
npepsimaoT 300 MM, KperuieHHe M NOJAEPKAHUE TOPHBIX BHIPAa0OTOK TIPOBOTUTCS
aHKEPHOM KpENbI0 C CONPOTUBICHHUEM U IUIAHOM aHKepOB, IPHHAMAeMbIMH
10 HOMOrpaMMe PHCyHKa 1 MpuJIOKeHHS MPH U = 300 mM. YcraHasiuBaeMas IIpH
TIPOXOJIKE aHKEepHAs Kpelb YCHIMBAETCS MONATINBBIMH CTOMKaMH ¢ MapaMmeTpami,
OINpeIeNIIEMBIMH IO IyHKTY 29 NPHIOKEHHS.

31. B BBEIEMOYHBIX TOPHBEIX BBIPAaOOTKAaX, OXPaHAEMBIX LEIHKOM IIMPHHOM
(2,5-3,0)m, a 3aTeM moramaeMsIX 3a CMEXHOM J1aBOM, KpeIlIEeHHE KPOBIIH aHKEPHOHU
Kpenblo MO0 ABYXypPOBHEBOH CxeMme II03BONSAET HE NPUMEHATH CTOWKM YCHUIICHHS.
TlapamMeTpsl KpeNM PAcCUMTHIBAIOTCA  AHAIOTHYHO  ITyHKTAM 21 w22
ITpu 5ToM B hopMyre 8 IPUIIOKEHNS pacieTHas IIMPUHA BEIPAaGOTKH By, onpenenseTcs

o ¢popmyIe:

B, =B+28, (16)
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rne By pasuo 0,6-0,8 M. Bennuuna By BeIpaxkaeT pasMep BO3MOXHOIO pa3pyIlCHHS
GOKOB rOpPHOI BEIpabOTKH (OTXKKMMA YIVif), IIOJCTABUB €€ B GOpMyJy 8 IPHIOKEHHUS,

MOTyYHM:
2
P, =§(B+ 2B )Y, (17)
Jlanee pacuer Be#eTCs M0 METO/IUKE, H3JI0)KEeHHOM B ITyHKTE 22 MPUIOKECHHS.

VIII. PACUET ITAPAMETPOB KPEIIU AJIsI BBIEMOYHBIX I'OPHBIX BBIPABOTOK,
HOIJEP)KUBAEMBIX HA T'PAHUIIE C BBIPABOTAHHBIM NPOCTPAHCTBOM

32. B BHpaGoTKax, INOANEPXKHBACMBIX Ha TIpaHHIE C BHIPAGOTaHHBIM
IIPOCTPAHCTBOM, HEOOXOOMMO NPHUMEHSTh KOMOMHHPOBaHHYIO KpeIb, COCTOSIIYIO
M3 aHKEpHOM KpemH, IMONATIMBBIX CTOEK, YCHJIMBAIONIEH M MOCanOYHO-3aIUTHON
KpeIH, YCTaHABIUBaeMO 3a OTpabaTeIBaEMOM JIaBOHM Ui YIPaBICHUS CABIKCHUEM
¥ o0pyILIeHHEM OCHOBHOI KPOBIH C apaMeTpaMH, ONpeAeIIeMbIMA MaKCHMaJIbHBIMH
CMeIIEeHHAMH KpOBiH, paBHbIMEH 300 MM, Tepex IoTalleHHeM TOpHBIX BhIpabOTOK
CMEXHOI1 TaBOH.

33. AHKepHas Kpenb IpUMEHIETCs B TPeX BapHaHTaXx:

BapHaHT 1 — ¢ mapaMeTpaMH NpH Npoxoike P,y U lun, ONpeRenseMbIMH
PacYEeTHBIMH CMEILIEHISIMH KPOBIIH JI0 BIUSHUSA EPBO# 1aBel Uy aHATOTUYHO ITyHKTaM
15-17 npunoxenus,

BAapHAaHT 2 — ¢ IapaMeTpaMu IpH INpoXofke P,n U lan, ONpeRerieMbIMH
PaCUETHEIMH CMELICHUSMH KPOBIH 10 BIMAHHS NMEPBOY JaBbl aHAJIOTHIHO ITYHKTaM
1517 npHnOXeHUs ¥ yCHIMBAEMON Ha PacCTOSHUHM J0 1aBbl 0,1 H IONOMHUTENbHOMH
aHKEpHOM Kpenbio C MapaMeTpaMH, OIpelesieMbIMA MaKCHMAaJbHBIM CMEIICHHEM
KpPOBJIH Nepe] MOralleHHeM TOpHOi BBIPaOOTKH CMEXHOM JIaBOH, PaBHBIMH 300 mm
AQHAJIOTHYHO ITYHKTY 19 NpHIOXKEHHS;

BAPHAHT 3 — C YCTAaHOBKOH aHKEPHOM Kpem B ABa YPOBHA C IapaMeTPaMHy,
OIpeAesIEMBIMH T10 ITyHKTaM 21, 22 npuIoXeHus.

34. Eciu mapameTpbl aHKepHOH KpelM MPHHATHL MO CMEILEHHSM KpPOBIH
10 BIHSHUSA NepBoi naBwl (BapuaHT 1), To mepexn Heil Ha paccrosuuu 0,1H cnemyer

yCTaHaBIXWBaTh NOAATIMBBIC CTOMKH C COIIPOTUBIICHUEM, aHaJIOTHMYIHO ITYHKTY 24
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IpUIOKeHus mo cMemeHusM Up. B nanbHeilieM 3a CONpPSIKCHHEM MEePBOY JIaBBI
Ha paccTossauH 100—120 M 1 mepes BTOPOH NoralaroLlei JiaBoi Ha paCCTOSHUM 50-60 M
CONPOTUBIECHHE IONATIMBBIX  YCHIMBAIOIIMX  CTOSK  CIENyeT  MpUHUMATh
B COOTBETCTBUH ¢ Tabmuiei Ne 10 mpunoxeHus. |

35. Eciu mapaMeTpsl aHKEPHOM KpeId IPHHATHI [0 BAPUAHTY 2, TO IIOAATIHBEIE
YCHIIMBAIOIIME CTOMKH YCTaHABAMBAlOT TONBKO HA YYaCTKaX HMHTCHCHUBHOIO
CABU)KEHHA W OOpYIIEHHs OCHOBHOM KPOBIH 3a NEpBOH U Tiepel BTOPOH JaBaMH
C CONPOTHBIIEHHEM B COOTBETCTBHH ¢ Tabnumiei Ne 10 npuiioxeHus.

36. CompoTHBICHHE IOCAJOYHO-3AUIMTHON Kpeny, KOTOpYIO Heo0X0AUMO
yCTaHABIMBATh BCIE/ 32 OJBATaHUEM JIABEI, IPHHUMAIOT C YHETOM €€ NMOATIHBOCTH

B COOTBETCTBUU C Taonuuei Ne 11npunoxenus.

Tabnuua Ne 10
ConpornBiieHHe YCHIUBAIIHX CTOEK
ConpoTHBIeHHe ycwIuBatomelt kpemy, KH/M npu mupuHe BHIPabOTKH B IIPOXOKE, M
Tun kposnu

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

I 300 400 500 600

i 200 300 400 500

111 300 400 500 600

\Y 350 450 550 650

37. Tlpu ycraHOBKe aHKEpPHOH Kpemu B JIBa YPOBHS pacyeT ¢ napaMeTpoB
TIPOBOJMTCS O MyHKTY 31 mpuioxenus. BenwarHa By pacCUMTBIBACTCS MO dbopmyne
16 npunoxenus. IlapameTpsl Kpemu HIDKHETO ypOBHS — pacCHUTBIBAIOTCH
110 CMEIIEHUSIM KPOBIH B COOTBETCTBHU C PHCYHKOM No 1 NpHIIOKEHHs 38 IEpPHON
10 BIMSHUSA IepBOH JIaBBI WK ¢ ee BIUAHHEM. CTOMKYM yCHJICHHS B 30HaX ONOPHOrO
[aBJIEHMS TIEPBOM M BTOPOH JIaB HE CTAaBATCS, ONHAKO BCJIE 3a MOABUTaHHEM nepBoi
NaBbl HEOOXOIMMO YCTAHABIMBATH Ha IpaHHUIE C BHIPaOOTAHHBIM MIPOCTPAHCTBOM
JBYXpS/IHYIO OPraHHyIO KpeIlb i3 I€PEBSHHbIX CTOEK C CONPOTHBICHHEM, CHIDKEHHBIM
BIBOE [0 CPAaBHEHHMIO ¢ JaHHBIMH Tabmuuel Ne 11. Eciu cTodKu OpraHHOHM Kpemnu
06eCreqrBaloT YCTOMYHBOCTh GOKa TOpHOH BBHIpaOOTKH, TO MOCAA0YHO-3AIUTHAIC

TyMOBI HE YCTaHABIIUBAIOTCH.
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38. Ilpu momnepkaHWH TOPHBIX BHIPAOOTOK HAa TpaHMUE C BBIPabOTaHHBIM
IPOCTPAHCTBOM, Ha IUIACTaX MOIIHOCTHIO GonbIie 3 M M pacueTHBIX CMEIIEHUIX
no orpabareiBaeMoii JiaBsl Up Gonmbumie 200 MM mapameTpel Kpemnu HeoO6X0auMO
MPHHAMATh [0 pe3ynbTaraM IIPOBElCHMS HayTHO-HUCCIeJ0BATeNIbCKUX pabot

C MOCJICAYOIIHUM KOHC}’J'IBTaIII/IOHHO-MeTOI[I/I‘—IeCKPIM CONPOBOXIACHHEM JOKYMCHTalluH1

KpEIUICHHUS.
Tabnuua Ne 11
COHpOTHBJIeHHe nocanoqﬂo-samnTnoifl Kpenn
ConpoTHBJIeHHE KperH Pr, kH/M, npy MOIHOCTH IIacTa, M
Tun
KpOBIH OrpaHH4Y€eHHO moAaTIHBas (TyMOBI, OpraHHasd, MogaTuBas (OpranHas, KyCTl W3 CTOEK
KyCTBI U3 CTOCK 03 IepEBAHHBIX JIEKHEH
Ha JEPEBAHHBIX JICKHAX U TIOJ BEPXHAKH)
U BEPXHSAKOB)

molSm 1,5-2,0 M 2,0-3,0mMm mlS5m 1,5-2,0 M 2,0-30m

1 3000 4000 5000 4500 1500 2000 2500

1 4000 4000 5500 2000 2500 3000

1 3000 4500 4500 1500 2000 2500

IV 3500 5000 2000 2500 3000

IX. PACYET ITAPAMETPOB KPEIH JJI51 KPOBJIU FTOPHBIX BBIPABOTOK,
ITPOBOJANUMBIX BITPUCEYKY K BLIPABOTAHHOMY ITPOCTPAHCTBY

39.B

K BHIPaGOTAHHOMY MPOCTPAHCTBY 32 30HOH OOpYIIEHWS H CHBIXCHII OCHOBHOH

TJI1aCTOBBIX BIIPHUCEUYKY

rOpHBIX  BBIPabOTKaxX,  MPOBOAMMBIX
KPOBJIH Ha paccTosHuH cBeiie 200 M ot 3a60s1 oTpabaTbIBaEMOM JIaBBl MM HE MEHE®
yeM gepe3 3 Mecsua mocie oTpabOTKH NaBbl ¢ OCTaBICHHEM 3aIIATHOM MOJIOCH YIJIA
IAPUHON 2—4 M M IOTalleHUEeM 32 CMEXHOM JIaBOM, B YCJIOBHMAX TOPHOTO NABICHUA
cpefiHell MHTEHCHBHOCTH KpEIUICHHE M TOAAepXaHne JOIMyCKacTCH IPON3BOAMTE
aHKepHO! KPEINbio C IapaMeTpaMyl CONMPOTHBIICHHUS KpeIH, JUIMHDI H ITOATIMBOCTH
aHKEpOB, MPUHHUMAEMBIMH 110 PAcHETHBIM CMEIICHUAM KpOBIH Unp B IPOJOIDKEHUE
BCETO CPOKa CITYXObl TOPHOM BHIPaGOTKY aHANIOTUYHO ITyHKTY 16 prIOXKEHUSL.

40. B yCIOBHSAX MHTEHCUBHOTO TOPHOTO JABIEHHMS MPH PACYCTHBIX CMEIICHUAX
Upp 20 300 MM, KpeieHHe W IOAACPKaHH® MPHCETHBIX TOPHBIX BBIPAOOTOK,
3aKpeILIEHHBIX [IPH IPOXOJIKE aHKEPHOI KPETIbI0, KOTopas OTPENENCHa 10 pacyeTHHIM

CMCIICHUSIM U,3a nepuon 10 BIUSHHA [IOrauaronei J1aBel B COOTBETCTBHH C ITYHKTOM

16, MpoOBOOUTCA C YCUJICHUEM )IOHOHHHTCHBHOﬁ aHKepHOﬁ Kpensio Uin nooaTiIuBBEIMHA
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CToHKaMu Ha pacctosnusx 0,1H no moramarolneit Jiasbl, ¢ IapaMeTpaMH, IPHHATHIMH
B COOTBETCTBHH C IMyHKTaMH 19, 24 npunoxeHwus.

41.B ycnoBusX HHTEHCHBHOIO TODHOTO [aBICHHS KPEILIEHHE TOPHBIX
BBIPAOOTOK aHKEPHOH Kpembio B [BA YPOBHS C PacyeToM HapaMeTpPOB IO METOAHMKAM,
NPHUBEJCHHBIM B IyHKTaxX 21, 22 npuioxeHus BeIM4YUHA B, ONpeneseTcs comacHo
npuioxkeHuo Ne 4,

42.Ilpu pacueTHBIX cMeIleHHsX KpoBmH U, Gonbie 300 MM mapameTpsl
KPETUICHUS MIPUCEYHBIX TOPHEIX BBIPAOOTOK NPHHHMATH 10 pe3yibTaTaM IPOBEICHHS
Hay4YHO-UCCIENOBATENbCKUX  paboT ¢  HOCIEAYIOIIMM  KOHCYJIBTAallHOHHO-
METOAWYIECKUM CONPOBOKICHUEM JOKYMEHTALUH KpPETUICHH.

X. PACYET HAPAMETPOB KPEIT B MOHTAXKHBIX KAMEPAX IIIMPUHOM
A0 6,0 METPOB

43.B MOHTaXHBIX KaMepax, 3aKpeIUICHHBIX OIHOM aHKEPHOM KpEIEIo,
yCTaHaBIHBaeMol B mpoxoadeckoM 3aboe, mpu I, I u III THmax xpoBiH H Bcex
BEJIMYMHAX PACUETHBIX CMEILeHUH, P, U [, onpeaensrorcs:

IpH CMEIEHMIX MeHbIe 50 MM Io MyHKTY 15 npuioxeHus;

Ipy cMelleHusx 6onbiue 50 MM o myHKTaM 16, 17 npunoxeHus.

Ipu onpenenennu P, u [, HEOGXOLUMO YIUTBIBATb, YTO MO BCEH JTMHE KAMEPEI
OHHU OyJyT OMHAKOBEIMHU U ONPEAENSIOTCS CMeIleHuaMH Uy, TONBKO B CITydae OXpaHbl
IITPEKa LETUKOM /[y mupuHOH Gonee 0,1H. B ocranbHBIX Clly4asix — IpPH OXpaHe
mTpeKa IEeTHKoM HMpHHOH MeHee 0,1H, npu mpoBeleHHMH €ro BIPHCEUKY, MPH
HOoANEepXKaHUM Ha TIpaHULE C BHIPaOOTaHHBIM TPOCTPAHCTBOM JJIS Pa3IMYHBIX
YYaCTKOB KaMephl Ha pacCTOSHMM OT orpaboranHoii naBel Menee 0,1H, P, u [,
HPUHUMAIOTCS C YYETOM BIMSHHS OYUCTHBIX paboT [0 pacC4eTHBIM CMELIEHUAM KPOBIIH
U,, otipenenseMbiM 1o ¢opmyie:

/

v,=U,+U,,-U,)- l—OluH , (18)

rae Uxp — pacdeTHOe CMeIIeHHe KPOBJIM TOpPHOM BHIPaGOTKH, B 3aBHCHMOCTH

or crmocoba oxpaHel. Uyp, = U, HpH oOxpaHe LeNHKOM /; INMpuHOM Gobine
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15 M 1 Usp = 300 MM 1npu oXpaHe LeMKOM MUpHHO#H (2,5-3,0)m, npu npoBeaeHHn
BIIPUCEYKY HJIY NOAJEPXKAHUHU Ha TPaHULIE C BEIPaOOTaHHBIM MPOCTPAHCTBOM.

44. B ycnoBusx, rae He o0ecleYUBAeTCs YCTOMYUBOCTh MOHTAXXHOM KaMepshl
IpU pacyeTe IapaMeTpOB KpemM IO IyHKTy 43, a Takke I YMEHBIICHHS
TPYIOEMKOCTH H YBEIMYEHUS CKOPOCTH IPOXOAKH, IOIMyCKaeTcs IIpUMEHEHHE
JTOKyMEHTAIUH KpPEIUIEHHUs! ¢ CONPOTUBICHHEM aHKEPHOM KpemH He MeHee 50 xkH/M?,
YCTaHOBKOH ee B Ipoxom4deckoM 3aboe ¢ miuHO# aHKepoB 0,3B U ILIOTHOCTEHIO
B COOTBETCTBHUH C ITYHKTOM 13 NpHIIOXKEHHUS, C YCHIIEHUEM Ha PacCTOSHUHU OT 3a00s
He 6onee 20 M, MOJATIMBBIMH CTOMKAaMHM C COMPOTHBICHHEM He MeHee 60 KH/Mm?
ONpeAeNsieMbIM B COOTBETCTBHM C IyHKTOM 24 TMPWIOKEHHS U CMEIICHUSIMHU
PacCUMTAHHBIMU [0 MyHKTY 43 IPUIIOXKEHUS.

45.Bo Bcex yCNOBHSIX YCTOWYMBOCTH MOHTQXHOH KaMephl MJOITyCKaeTcs
€e KpeIUIeHHE 110 JAByXypOBHEBOM CX€M€ B COOTBETCTBUM C TMapamMeTpami,

paccYUTHIBAEMBIMH T10 METOHUKE, PEACTABICHHON B MpuioxeHud Ne 4, kpome 0cobo

CJIOXHBIX YCIIOBUH.
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IMpunoxenne Ne 2

x QelepalbHBIM HOPMaM U IpaBHiiaM B 0611aCTH
IPOMBIIUIEHHO# 6e30MacHOCTH «IHCTPYKIMSA IO pacyeTy
¥ IPUMEHEHHIO aHKEPHOM KPEI Ha YTOIBHBIX IaXTax»,

YTBEpKIEHHEM prKaszoM DelepanbHOR CIIyXObl

O HKOJIOTHYECKOMY, TEXHOIOTHIYECKOMY
H aTOMHOMY Hal30py
oT «19» nosa6ps 2020 r. Ne 448

PACYET IIAPAMETPOB KPEIIA IS BOKOB BBIPABOTOK U COIPSIKEHU

1. Hapsizy ¢ yka3saHHBIMM HCXOAHBIMU JaHHBIMH B ITyHKTC 1 mpumoxerus Ne 1
IpH pacueTe IapaMeTpoB aHKEPHOM KpemM i GOKOB TOPHBIX BBIPabOTOK
U CONPSIKEHH HEOOXOIMMO YYUTHIBATh PACUCTHYIO BBICOTY TOpHO# BBIPaGOTKH A,
IIPUHAMAEMYIO PaBHOH (QaKTHUECKOH MaKCHMAJIbHOM BBICOTE B Ipoxozake. PacueTHoe
CONPOTHMRICHHE HA CXKaTHe CIOEB MOPOA U ILIACTa ONpPEAENSIOTCA B COOTBETCTBHH
¢ IIyHKTOM 5 mpunoxerus Ne 1.

2. OnpeieNeHne HEOOXOAUMOCTH YCTAHOBKH aHKEPHOH KpeTH B Gokax ropHBIX
BEIPAbOTOK M CONMPSDKEHMUH, pacyeT MapaMeTPOB KPEIH, IPUHAMACTCS B 3aBUCHMOCTH
OT CTEIEHH OTHOCHTENBbHOM HAIpsSHKEHHOCTH IIOPOX M IIIAacTa, PacIoiIOXEHHBIX

B GoKax BHIPaOOTKH, PACCUMTHIBAEMOH 10 GopMyIIe:

- klkzkoYH
° Rc6 ’

rIIe Y — cpeqHui 0OOBEMHBII BeC MOPO, npuHEMaeMsiii paBHBM 0,025, MH/M?;

H — rIy6uHA pacTONIOKEHHs. CONPSDKEHMH, TOPHBIX BHIPAOOTOK MM X y4acTKOB
OT IIOBEPXHOCTH, M;

R.s — pacueTHOe CONpPOTHBIEHHE CIOEB, IIacTa U TOpoJ B Ookax Ha CxXaTHe,
OmpefieNseMOe HCXONS W3 PE3YNbTaroB HCIbITAHUH obpasioB 1o Gopmyne
4 mpunoxenns Ne 1, MIla;

ki — KO3(hOUIMEHT KOHUEHTPAlMY HANpsDKCHHH B 60oKax OT IIPOXOAKH TOPHBIX
BEIPa0OTOK U CONPSKCHUH.

ki npuHMMaercs paBHeIM 1,5 1A TOPHBIX BEIpaGOTOK, ~ PaBHBIM
2,0 U CONpSHKEHHI ¢ TEPEeCEKAIOIMMUCI TIOPHBIMH BLIpabOTKaMH M PaBHBIM

1,8 IS CONPSDKEHUHM C TIPUMBIKAIOMIEH TOPHOM BBIPabOTKOM;
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ks — KO3(Q(UINEHT yBEIMUEHHs HANpPKeHWH B GOKaX TOPHBIX BHIPAGOTOK
¥ CONPSDKEHHUI OT APYTHX FOPHBIX BRIPAOOTOK.

kyipu I > 15 M pasen 1, a mpu / < 15 M, onpenensercs o gpopmyie:

k,=2- L )
’ 15°

rie [ — paccTosHue 10 BAUAIOIEH TOPHOH BEIPabOTKH, M;

ko — KodhMMLUHEEHT yBelTMYCHHs HampsykeHWH B GOKaX TOPHBIX BEIPabOTOK
M CONPSIKEHHH IpM PACIONOXEHHM KX B 30HE BIHUSHHMS OIOPHOIO [JABICHUS
OT OYHUCTHBIX paboT.

ko mpu 1,> 0,1 H pasen 1, a npu mmpuHe Henuka /y Medee 0,1H, onpenensercs
o popmyie:

k,. ~101H -1,
o 1O ) ®

k, =1+

tne Kkomex — MAKCHMANBHOE 3HA4eHHE KOI(Q(OHIUEHTa YBEIWYEHHS HaNpsOHKSHUH
B 60Kax BBIPabOTOK U COMPSDKEHUH IIPH PacIIoNoXEeHHH UX B 30HE BIHAHUSA OTIOPHOTO
JABIIEHUS OT OYHCTHBIX PAGOT. ko ma: MpuHUMaeTcs paBHBIM 2 mipu I, III 1 IV THnax
KpoBIH ¥ paBHbIM 3 1ipH II Tune xpoBiy.

3. B ycnoBusx, Ilie HampsDKeHHs B O0KaxX MeHbIlle pacyeTHOTO CONPOTHUBIICHNS

klkaoYH

COKATHIO BCeX IOpOJ U yIs B 6okax (O = < 1), xperuieHre 60KOB aHKEPHON

¢6 min
KPENbi0 He TNPETyCMAaTpUBAETCS 3a UCKIIOYEHHEM OCTPhIX YINOB CONMPSKCHHH,
0COGEHHO B KANWTAIbHBIX TIOpPHBIX BBIPAabOTKAX C JUIMTENBHBIM  CPOKOM
cnyx6sl (> 5 yer), rIAe HeoOXONMMO YCTaHaBIMBarTh aHKEPBI IUTHOM
1,0-1,2 M ¢ conporuBiaerueM 10-15 kH/M?.

4.B ycnoBusx, [He Hamps)keHHs B OOKax TpPEBHINAIOT PacyeTHOE
COTPOTHBICHHE CXaThio HauGonee ciabbIXx mopox (ymis) obimell MOIHOCTBIO
mo 1,5M, yCTaHOBKY aHKepHOH Kpenu IpoBOAAT Oe3 pacdeTa, ¢ NapameTpamu
P.s pasusiM 20 xH/M*> u s paBHeM 1,5 M. Ha octpeix yrmax COTIPSKCHUM
B KAIUTATBHBIX TOPHBIX BRIPAbOTKAX C LIUTEIBHEIM CPOKOM CITyXObl COMPOTHRICHHE
Kpeny M JJIHHY aHKEpOB HEOOXOAMMO YBENMYHTH B 1,5 pasa, a pacCTOSHHE MEXIy

psNaMH aHKepOB NMpUHUMATh paBHEIM 1,0—1,2 M.
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5. B ycnopusX, [He HanpspkeHMs B Ookax IPEBBINAIOT —PacieTHOS
COTPOTHBIIEHHE CHKATHIO TOPOA (YITIA) obmeit MomHoCTEIO Gonee 1,5 M, 00Ka ropHBIX
BEIPAOOTOK M COMPSIKEHHI, TPOIHOCTE MOPOJ KOTOPRIX ONpPEAENIeTC 110 dbopmyne
2 npunoxenus Ne 1, HEOBXOIMMO 3aKpeIUIATh aHKEPHOM KpeNbio ¢ IapameTpamu
P, 6. ¥ l5, OTIpe/ieIIeMBIMH IO HOMOTpaMMe pHCyHKa 1 mpunoxeHus. Ha oCTpeIX yriax

CONpSKEHHH COMPOTUBIIEHNE KPEeIH HEOOXOANMO YBEIUYHTh B 1,5 pa3za.

— e

4
hsM 2 1 1 3 5 7 Gs

Puc. 1. HoMorpamMma Jisl onpezie/IeHns TapaMeTpoB aHKePHOH KPENH B Ookax
TOpHO#! BEIpabOTKY (ITYHKTHPHOH JTHHKEH [T0Ka3aH K04 K ONPENCNICHHIO Pas ¥ las
I10 PaCYETHBIM 3HA4EHHUSM C6).

6. JIia Hafe)XHOTro NOIJEPKAaHHUA YTONBHOIO LEIHKa mupuHoit (2,5-3,0)m
M 3aIUTHON TONOCH! YIVIS B TPHCEYHBIX TOPHBIX BHIPADOTKAX BO BCEX YCIOBHAX
HeOOXOIMMO YCTAHABIUBATh AHKEPHYIO KpeNnb C 3aKpeIUieHHEM IO Bcell INMHE
cKBaXuH (IIITypa) ¢ JIMHON aHKepOB, PaBHOH 2,5 M, CONPOTUBIICHHEM 80 xH/m?.

7. TIpy TpoXOIKe TOPHBIX BHIPAGOTOK M CONPSDKEHHH Ha ILIAcTaX CKIOHHBIX
K TOPHBIM yZapaM ¥ BHE3alIHBIM BBIOpocaM yIiid (mopozsl) ¥ ra3a, s UCKIIFOUCHHUS
TIeperpy3Ku, aHKephl NODKHBI UMETh KOHCTPYKTHBHYIO NOJATIHBOCTD 40-50 MM wiH

HeMIpUpPYIOLIUe OJATIIMBEIE JIEMEHTBL.
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IMpunoxenune Ne 3

K DesiepanbHBIM HOPMaM | NpaBHIaM B 06J1acTy
IpoMBIILIeHHOH 6e30macHoCTH «HCTPYKIHS IO pacieTy
1 IPUMEHEHHUIO AaHKEPHOHM KPEIy Ha YTONBHBIX MaxTax,

yTBepKIeHHBIM prkasoM PenepanbHOi ciryxObl

110 IKOJIOTHYECKOMY, TEXHOJIOI HYECKOMY
H aTOMHOMY HaJ30py
oT «19» Hoa6pa 2020 1. Ne 448

PACUET CMEILEHH IOPOJ ¥ BbIBOP CIIOCOBOB ITPOBETEHNUS
M KPEILJIEHUS HIUPOKHUX BBIPABOTOK

I. ICXOIHBIE JAHHBIE 1 PACYETHBIE TTOJIOKEHWSI

1. O6nacTh HEHCTBUS PACIPOCTPAHSETCS Ha TOPHBIE BHIPAOOTKM LIMPHHOH

B IPOXOZIKE JI0 12 M, PH CIEMYIONMMX COCo0ax UX OXPAHEBI OT BIMAHUA OHMCTHBIX
pabor:

BHE BIMSHUS OYHCTHHIX pabGoOT NpH IIMPUHE OXPAHHBIX YrONbHBIX LEJIHKOB
oonsie 0,1 H, Ho He MeHee 30 M;

B 30HE RIMAHHS OYMCTHBIX PaGoT ¢ IIMPMHOM OXpaHHOTO lenwka Gonee 15 M,
Ho He MeHee 0,1H.

2. B 3aBHCHMOCTH OT XapaKTEPUCTHKM MOPOX KPOBIH U ITMPAHBI IPOBOTMMOH
TOPHOM BBHIPaGOTKH BO3MOXHBI TPH CXEMBI MX IIPOBE/ICHUA:

cxema | — TpoBelieHMe TOpHOW BHIpabOTKM Cpasy Ha IIOMHYIO
IMHAPKHY B ¢ BeTUYMHOMN 3aXOIKH /sax HE MEHee Illara yCTaHOBKH KpeIH C (paccrosiHUE
MEXY pAIaMHU aHKEPOB);

cxeMma Il — npoBeneHre rOpHO# BBIPAOOTKHM ABYMS 3aXOAKaMH C pa3NCICHHEM
ee INMPHHEI Ha Be 4acTH (B; 1 B»);

cxeMa III — mosTanHoe NpoBeiecHKe IUPOKOii TOPHOH BHIPAbOTKH.

Tlna I u 11 cxeM DOMKHO BBITIONMHATECS yCIIOBHE:!

S, 28, (1)

rae Spp — IUIOMIAAb IPOBOIUMO# 3aXOMKH, M
Sy — IIOmMajs YCTOMYHBOTO OOHAXEHUS IIOPOJ KPOBIHA, 3aBUCAINIAs OT Kiacca
NOpOJ KPOBJIH IO YCTOHYHMBOCTH, ONPEAEIAEMOro I0 tabnuie Ne 5 HpHIOKEHUS

Ne 1, uMeer cneyrolye 3HAYCHHS:
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I xi1ace, HeycToiumnBbIe mopons! — Sy, = 2,0-5,0 M

II knacc, nopoxsl cpenueii ycroiunsocty — Sy = 5,0-10,0 M

I1I knace, ycroiuussie mopons! — Sy = 10,0-20,0 M.

BemuuuHa S; peIIAMEHTHPYeTCS JOKYMEHTAllMeH KpelUIeHHs TOpHOH
BBIPa0OTKH C yUETOM IlIara yCTaHOBKH KPETH.

Jlnsa cxeMbl | HeoOX0AMMO BBITIOJIHEHHE YCIIOBHA:

S,2BIL,, (2)
Jns cxemsl 11 Heo6X0OUMO BEINIOIHUTE YCIIOBHE:
S,2B,C
3)
S,2B,C

I u Il cxeMsl IpOBeNeHMA TOPHOM BHIPaGOTKH MOKa3aHbl Ha pPHUCYHKe |
TIPUJIOKECHUS.

ITpu III cxeMe mmmpokas ropHas BeIpabOTKAa MPOBOAMTCA B [JBa ITala.
Ha nepBoM 5Talie OHa IIPOBOAUTCS M KPEMUTCA Ha BCIO JUIMHY. Ha BTopoM mpoBoAUTCA
TIpHCEYKa M TOpHasi BEIpabOTKa PacIIMpSETCs 0 NPOESKTHON IIHPUHBL.

3. icXonHBIMH [JaHHBIMM [P pacuyere IOKasaTesel IPOSBIEHHH TOpHOro
HaBlieHHsl Ul OIpeNeNieHHs MapaMeTpoB aHKEpHOW Kpend MMHMPOKHMX TOPHBIX
BBIPAbOTOK ABJISAIOTCSA CIIEAYIOIIHE:!

YCIIOBHS TIPOXOJKH, OXPaHB! U IOIEPKaHUs TOPHOH BEIPaOOTKY;

CPOK CJTyObl TOPHO# BEIPabOTKH £, TOLI;

pacueTHas IyOHMHA Pa3MEILeHUst TOPHOM BEIPaOOTKH OT OBEPXHOCTH H, M;

THII CTPOEHHS TOPOJ] KPOBJIM ¥ UX yCTOHYMBOCTD;

MOILHOCTB CJI0€B TIOPOJ 71, M3 ,..., My, HA BBICOTY PaBHYIO IIMPUHE TOPHOK
BeIpaboTKH B, M; |

COMPOTUBIIEHHE OJHOOCHOMY CHKATHIO KXJIOTO CIIOf MOPOX KPOBIH U OokoB
ropHoii BepaboTku R, MI1a;

HapyIIEHHOCTh OPOJ TPEIIHHOBATOCTBIO Kc;

HanpaBleHHe TPOXOAKU TOPHOH BBIPaGOTKH (B KpeCcT MPOCTHPAHHUS MOPOZ,
TI0 IPOCTUPAHUIO, TIOJ] YIIIOM);

LITIHPUHA ¥ BEICOTA TOPHON BBIPaGOTKH B Ipoxofke B u h, M;
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paccTosHUE 0 JpYTUX T'OPHBIX BEIPAOOTOK /, M;
KOJIMYECTBO 3aXON0K U UX WHUPUHA Bis, Bas,. .., Bps;
pacCTOSHUE IO OYHCTHBIX padoT, /o, M;

XapaKTepUCTHKA Kpemu (Hecymas CIOCOOHOCTh AaHKEpOB, THII 3aTSKKH,

MIOJIXBAaTOB).
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Puc. 1. TexHONOTHMYECKHE CXEMBbI MPOBEAEHHS TOPHOH BBIPaOOTKH Ha IIONHYIO
IUPHHY B: @) — ¢ BeIMYHHOMN 3aX0nKH paBHO# C; 6) C BEIMYHHON 3aX0IKH paBHO# 2C;

6) — ¢ pa3feieHHEM [IUPUHBI TOPHO# BEIPaOOTKH Ha BE 3aXOIKH Bys H By,
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OCHOBHBIE IE€PEYUCICHHBIC HUCXOINHbIE JaHHbIE, HEOOXOAMMEIE IJIs pacyeTa
CMEIIEHHH IOpon B TOPHHIX BBIPAOOTKAaX, ONpENe/IOTCS U IMPUHHAMAIOTCA
B COOTBETCTBHH ¢ IOJ0KeHHAMH pasnena | mpunoxerus Ne 1 x MacTtpykuuu.

11 IOPSIIOK PACUYETA, OIIPE/IEJIEHME CMEIIEHHH IOPOJ ¥ OLIEHKA
HMHTEHCHUBHOCTU I'OPHOI'O JABJIEHUSA

4. Ha ocHOBE re0IOTHYeCKHUX JAHHBIX ONPEENISIeTCs THII IIOPOA IO CTPOEHHUIO,
0GpYyIIaEMOCTH M YCTOMYMBOCTH comiacHO pasmeny I mnpumoxenus Ne 1
Kk Unctpyximu. ITo popmynam 3 u 4 npunoxernus Ne 1 k MHCTpYKIHH ONpeeNsOTCS
pacyeTHBIE CONPOTHBJICHHS CXKATHIO IOPOA KPOBIM M GOKOB TOpHOH BhIPabOTKH.
ITo u310XeHHBIM TpeGOBaHUIM pasziena | IpHIoKeHHs pacCIUTBIBAIOTCS Y CTOHYMBBIC
IIPOJIETHI KPOBJIH B 3aX0[KaX U ONpPENEeNieTCs KONUYECTBO 3aX0N0K. PacCUUTHIBAIOTCS
CMEILEHHSs TIOpOJ| KPOBJIHM B IIMPOKOM ropHO#t BeIpaboTKe U B ee 3axonkax. C yuetoM
MHTEHCHUBHOCTH MpOSBIEHHH TOpHOrO JaBieHHs BBIOMpaeTcA BHI Kpely,
U OIIPEEeNAIOTCS €€ IapaMeTpPBI.

5. BenuuuHy pacdeTHBIX CMelleHWil mopod KpoBiH U, IMMPOKMX TOPHBIX
BEIPabOTOK, MPOBOMMMEIX U TIOLIEPKUBAEMBIX B MIPOAOIDKEHHE BCETO CPOKa CIIyKObI
BHE BIHSHHS OYHCTHBIX paboT WM OTHENEHHBIX OT HHX IEIUKOM IIMPHHON

He menee 0,1H, onpenensror mo ¢popmyie:

Uo - Urkakskmka ’ (4)

rne U; — TUIIOBBIE CMEIIEHHS KPOBIM B TOPHBIX BBHIPAOOTKAX C aHKEPHOH KpeIbio,
onpesiesieMble B 3aBHCHMOCTH OT IIyOMHBI H ¥ pacueTHOTO CONMPOTUBIECHHS NOPOA
B KpPOBJIE OJHOOCHOMY CXKaTHIO R, [0 HOMOTpaMMe PHCyHKa 2 TpmioxeHus Ne 3,
TIe CMELIeHHs TOKa3aHbl s yenoBui npu B =5M, k=L, ku=1, ke =1, ka=1;

ko — K09 (HIMEHT, yUUTHIBAIOIMIA HAIPaBIeHHe POXOJKH TOPHBIX BEIPAOOTOK,
NpUHAMAEMBIH paBHEM 1,0 IpH NPOBEAEHHHM HX IO MPOCTUPAHUIO IOPOJ M PaBHEIM
0,7 TIpu MpOBEJEHHUH B KpecT TpocTupaHus. IIpi IpoBefileHHH TOPHBEIX BBHIPAOOTOK

IO YIJIOM K MPOCTHPAHUIO 3HaUeHue ko= 0,7-1,0;
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Puc. 2. Tunossle cMelieHns kposau Uy B MaccyBe IIPH IIUPUHE TOPHOH BBIpabOTKH

B =5 M ¥ pacyeTHOM COIIPOTHBJIEHHH ITOPOJ KPOBIH OJHOOCHOMY CXKATHIO R, MI1Ia.

ky — KO3h(UIMEHT, YIUTHIBAIOIIUM BIUsSHUE CMEXHBIX MapayIeIbHBIX FOPHBIX
BBIPaGOTOK, MpHUHHAMaeMbl paBHBIM 1,0 HpH pacCTOSHUAX OT HHX Il > 15 ™,
a mipu [ < 15 M, onpeziensieMslii 1o Gopmyire:

[
ks—l+(1—i—5), (5)

kw — Kod(hGHUIKMEHT, YIUTHIBAIOLIMI OTIMYME MIMPHHBL [POBOXMMOH TOpHOM

BEIPaGOTKH OT B = 5 M, IpUHUMAaEMBIil paBHBIM:
k, =0,25(B -1), (6)

k. — Ko3(HIKEHT, YIUTHIBAIOIMI CTENEHb CBSA3BIBAHUA H YIPOYHCHUA MOPOX
3a cYeT NMPHUHMMAEMOU JUTHHBI 3aKPEIUICHHs CTCPXKHS aHKepa B CKBaXXHHE (mmype)
CKPETUISIONIHM COCTaBOM:

1pu anuHe 3akpemwieHnsd 0,5 M, ko= 1,0;

npu mHe 1,0 M k, = 0,85; 10 Beelt ckpaxxuue (mrype) k, = 0,75.
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ITpy mpoBeZicHIH TOPHOR BHIPAOOTKHU JBYMs 3aX0IKaMU C PA3ICICHHEM €€ INPHUHDI
Ha JIBe 9acTH By, U By, PUCYHOK 1 MPHIOKEHUS, BETMIMHY PacdeTHBIX CMELIEHHH KPORIA
B KOKIOM 3aXOIKe ONpEleNsioT mo (opMyie 4 NPIIOKSHHS, NPUHIMAs 3HAYEHHE Ky
110 OOIIIEH IIMPHUHE TOPHO# BEIPADOTKH.

6. B ropHbix BbIpabOTKaX, NMPOBOIMMBIX B MAacCHBE M IOMICPKHMBACMBIX B 30HE
RITFSIHAS OMMCTHBIX paboT ¢ MIMPUHOMN OXpaHHOTO Liemvka MeHee 0,1/, BemIaiHa pacieTHbIX
cMemeHui kpormd Uy, onpezensiercs o dopmyre:

U, =U, +AU kk kkk 7

ot mVeVa e ?
me AU, — cMelueHHe KPORTH TOpHOM BRIpAGOTKM B 30HE RIHMSHHA OYMCTHBIX pabor,
OHpe/IeNIEMOE B 3aBUCMOCTH OT /y, H 11 R TT0 HOMOTpaMMe PHCYHKA 3 IPHIIOKEHHS,
ko — KoObQUIMEHT, ydMTHIBAfONMI OOpYII2eMOCTb ~OCHOBHOH — KPOBIH,
TIPHHAMAEMBIH I JerkooOpywarommelicss kporm — 0,8, cpemrecobpymatomencs — 1,0
U TpyEHOOOpymatoeiics — 1,2.

OcrabHBle BXOmsIMEe B (opMyly 7 TPHIOKEHHS NapamMeTpbl YKa3aHbl
B pacumdpoBke GopMyIIbl 4 PHIOKEHHS.

7. Ha ocHOBAaHMM PACcYETHOM BEJMYHMHBI CMEILICHHH IIOPO KPORIY FOPHBIX BBIpabOTOK
3a BeCh CPOK CITy>KOBI [IPOM3BOIUTCS OLICHKA YCIIOBHiA MX TOIICPKaHUs 110 NHTEHCUBHOCTH
IIPOSIBIIEHHMIA TOPHOTO JaByIeHys, Tabmuia Ne 1 IpuiokeHus.

8. KOHCTpYKIMIO aHKEpHOH Kpel IIMPOKMX TOPHBIX BBIPAGOTOK BBIOUpAIOT
B 33BHCHMOCTH OT KaTelOpAH WHTEHCHBHOCTH MPOSBICHHI TIOPHOIO JIABIICHMA,
onpe/enseMoil BelMIMHOM cMelleHui KpoRy, Tabimiia Ne 1 nproeHus.

9. B ycrnoBusix I kareropuyt FHTEHCHBHOCTH TOPHOTO JIABIICHHSA IPU MOPOJAaX KPOBIH
Il Tvna 10 OGPYIIAEMOCTH KpeIUIeHHe IMPOKMX TNOPHBIX BBIPabOTOK OCYINECTRISETCH
CTaJIETIONIMEPHOH AHKEPHOM KPETIbiO ¢ METAIUTMYECKO!H CBAPHOMN PeLIeTKOM U TIOIXBaTaMu
C YCTAHOBKOH aHKEPOB B OIMH YPOBEHb. AHKEPHI PabOTalOT MO CXEME «TIOIBEIINBAHISD)
TOPO/I HETIOCPEACTBEHHOM KPOBIH K BBILIENEKAIAM IIPOYHBIM ITOPOAAM.

10. AHKepHYIO Kpellb YCTAaHABRIMBAIOT B 1Ba YPOBHA B YCIIOBUAX I kareropvn
MHTEHCHBHOCTY TOpHOTO JarieHus (1py Hamav | v I trnax kpoBm 1o 00py1IaEMOCTH),

M ulll KareropuM HTHTCHCUBHOCTH IPOSBIICHUA TOPHOTO JaB/ICHUA.
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I11. BBIFOP KOHCTPYKIIMN AHKEPHO KPEIIH IIIMPOKHUX BHIPABOTOK

N CITIOCOBA UX KPEIIVIEHUSA
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Puc.3. CMelleHre KPOBIM B MacCuBe IIPH OXpaHe BhIpabOTOK IETMKaMU B 30HE

OYHCTHBIX paboT. R, — pacueTHOE CONPOTHRICHHE MOPOJ KPOBIH CHKAaTHIO;

[, — mMpHrHa LeIuKa.
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Tabnuua Ne 1
Kateropud MHHTEHCHBHOCTH NPOSIBJICHHI FOPHOIO AaBJIeHHS

B rOPHBIX BbIpaboTkax

Kareropust HHTEHCHBHOCTH Venosus mopzepKaHus TOPHBIX PacuerHble cMeEHUS
TIPOSIBIICHUS TOPHOT'O BEIpAa0OTOK 10 HHTEHCHBHOCTH MOPOJT KPOBJIH TOPHBIX
JaBJICHUSA HpOABJIEHHS TOPHOTO JaBICHHUS BBIPabOTOK, MM
I HeGomnpioe ropaoe JaBieHHE Ho 50
I TopHoe nasneHue cpeaHei Ot 50 10 200
HHTEHCHBHOCTH
I VIHTeHCHBHOE rOpHOE NaBICHHE Caeime 200

11. ITpu 1 xareropuu MHTEHCHBHOCTH IPOSIBIEHHS TOPHOTO NABJICHUSA, CIIOMCTBIX
noponax Kporim II Tura o o6pyiaeMOCTH KpeIUieHre OCYIIECTRIAETCS aHKEpaMH MEPBOTo
YpoBHS ¢ (POPMUPOBAHKEM HECYILIEH TOPOTHOM KOHCTPYKIIMH B BUie GalIKil HITH ILTHTEL.

IV. AHKEPBI INTYBOKOI'O 3AJIOKEHUSL, OBJIACTh IIPUMEHEHNS,
TEXHAYECKUE XAPAKTEPUCTHUKH U TEXHOJIOTASI YCTAHOBKH

12. O6nacTel0 NPUMEHEHHS AaHKEPOB DITyOOKOro 3ajioKeHHs Ha IaxTax
ABISAETCA: YIPOYHEHHE KPOBIM MOHTAKHBIX M JEMOHTAXHBIX KaMep, KpCIIeHHC
COTNPSKEHMH TOPHBIX BHIPAOOTOK, YCHIIEHHE CONPSDKEHHH JIaBBl C TOPHEIMH
BHIpabOTKAMH, KpEIUIeHHe TOPHBIX BBIPAGOTOK, COXPaHAEMBIX HA TIpaHWle
C BHIOpaHHBIM IIPOCTPAHCTBOM, YCHICHHE KpENM paHee NPOHICHHBIX TOPHBIX
BEIPAa0OTOK, KpeIUIeHHEe TOABECHBIX MOHOPEIIbCOBBIX JIOPOT.

13. AHKepsl [IyOOKOTO 3aJIOKEHHS 3aKpeIlIfIOTCS B IIIype aMIrylamu
HA OCHOBE MHHEpaJbHBIX Kommosuuui (mamee — AMK), mOnMdGUPHBEIX CMOI,
HarHeTaHHeM ITOTMMEPHBIX CMOJT WM MUHEPATbHBIX KOMIIO3HUIIHH.

AHKepsl DIyOOKOTO 3aJIOXEHHs YCTaHABIMBAIOT TIOJ ONOPHBIC IUIHTHI
pasmepamu  180x180x8-10, 250x250x8-10, 300x300x8-10 MM wHIH OTpE3KH
CIeIMaTBHOTO B3auMmo3aMensemoro mpoduns Ne 17...40 (nanee — CBII-17...40)
win «Geckoneunsriny noaxsar u3 CBIT 17...40. KpoBis HOTHOCTBIO NTEPETATMBACTCS

peleT4aToi 3aTsHKKOM.
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Ipunoxenue Ne 4

K @eepanbHBIM HOPMaM H IIpaBHIaM B 00J1acTH
TIPOMBINLIEHHOM Ge3omacHocTd « MHCTpyKIMs IO pacyery
U IIPEMEHEHHUIO aHKEPHOH KPEMH Ha YTObHBIX IaXTax»,

YTBEPXKICHHBIM TIpuKazoM DenepanbHoi CryxO5b1

IO 3KOJIOTHHECKOMY, TEXHOJIOTHYECKOMY
¥ aTOMHOMY HaJ30py
ot «19» Hoa0pa 2020 r. Ne 448

PACUET HAPAMETPOB AHKEPHOM KPEIIN I'OPHBIX BBIPABOTOK
INAPUHOM 6-12 METPOB

I. ONIPEJIEJIEHUE IIAPAMETPOB AHKEPHOM KPEITA TEPBOI'O YPOBHSI
ITPU 1 KATET'OPUY HHTEHCUBHOCTHU I'OPHOI'O JABJIEHHSA

1. JIns ycnoBuii I kareropuy HHTEHCUBHOCTHU IPOSIBICHHN T'OPHOTO JaBJICHU,
npu nopoxax II-ro Tuma mo o6pyIaeMoCcTH KpeIUieHHe IAPOKUX TOPHBIX BEIPabOTOK
OCYIIIECTBISAETCS aHKEPHOM Kpemblo B OAWH ypoBeHb. CONPOTHMBIECHHE aHKEPHOM
Kpenu ¥ [UIMHA aHKepPOB, YCTAHABIMBAGMBIX B OIUH YPOBEHb, OINPENENISIOTCS
o Tabmuue Ne 7 nmpunoxerus Ne 1 x MHcTpykiuu.

2. B ycnosusix I xareropiuu HHTEHCHBHOCTH ropHoro Aasnenus npw I, Il u IV
THMAaX [MOPOI KpOBIH, aHKEPHYIO Kpelb CIENyeT YCTaHaBJIWBaTh B JBa YPOBH,
mapaMeTphl KpenM IEPBOTO YPOBHS MPHHHUMAIOTCA: JUIMHA aHKepa He MeHee 2,4 M,
IUIOTHOCTB YCTAHOBKH aHKepOB He MeHee | aHKepa Ha M7,

3. Ilpn HaJMYHM B KPOBIEe TOPHOH BHIPAOOTKM MOIIHOIO YTOJBHOTO CJIOS
Ha BBICOTY He MeHee 0,8 B aHKepHYIO Kpellb yCTaHABIMBAIOT B IBA YPOBHS, TapaMeTPhI
KpEIH [IEPBOrO YPOBHS OIPENENAIOTCS 10 HOMOTPaMMe PHCYHKa | NPHIOXKeHHU.

II. PACYET ITAPAMETPOB AHKEPHO! KPEITH NEPBOI'O YPOBHS IIPH 11 ! III
KATErOPUSIX HHTEHCUBHOCTH ITPOSIBJIEHNH T'OPHOI'O JABJIEHMS

4. PacueTHoe ymenpHOE JaBJICHHUE NIOPOA KPOBJIM Ha aHKEPHYIO Kpelb IIEpBOIo
ypoBHS P, KH/M?, co3maBaeMoe BECOM IIOPOI HEMOCPEICTBEHHON KPOBIH,
ompezensercs o popmyine:

Pﬂ.a =lmknY’ (1)
e luc — aKTHBHad JUIMHA aHKepa IepBOro ypoBHs (6e3 BBICTYNAIONICH 4acTH), M,
ompeznensemas 1o gopmyie:

=1 -1, (2)
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34ech [, — InMuHA aHKepa, M. BennuuHa / mpuHMMaeTcs He MeHee 2,4 M;

Iy — BBICTymalomas BHYTPb FOpPHOM BEIPaOOTKM 4YacTh aHKEpa, IPUHMMAaeMas
He 6omee 0,2 Mm;

k, — k03(pdHIIMEHT TPUTPY3KH OT BILIENEKAIINX [OPO, PaBHbIA 1,2—1,5 M;

Y — 006beMHBIIT Bec mopox kpoiy, KH/M?,

YcTaHOBKa aHKEPOB IIEPBOTO YPOBHSI POU3BOAUTCS HETIOCPEACTBEHHO y 32605

BCJICH 3a oOHaXXeHHeM KPOBJIH ITPOBOAMMOTIO ITHUKJIA.
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5. HeoOxomuMasi IUIOTHOCTh YCTAQHOBKH aHKEpOB IIepBOTO YPOBHSA Iy,

onpezensgercs no Gopmyre:

Hﬂa =£{£’
. Na

3)
e N, — Hecylias croco6HocTh aHKepa, KH.

Ilnsa obecrieueHHs YCTOWYHBOCTH KpOBIM ILIOTHOCTh YCTaHOBKM aHKEPOB
nepBoro ypoBHs Il;, He JO/DKHA GBITH MeHbIIE MMHMMANBHO AOMYCTHMOH ILnin,
KOTOpast COCTAaBNfeT IpH HEyCTOMUMBEIX mopojax | aHK/M?, IpH Ioponax cpenHeH
ycroifumBoctt — 0,7 aHk/M* W TpH  YCTOHYMBOH  HEMOCPEACTBEHHOH
xposie — 0,5 ank/M?,

6. KonnuecTBO aHKEpPOB MEPBOro YPOBHS B KAXIOM DAY Hp.x IPUHAMACTCS.

ot 3 110 4 npu B = 4 M (B — mmpuHa ropHO#i BEIpaGOTKH),

or4dmoSnpud <B<S5mMm;

orSmo6nupuS<B<6M;

or6mo 7npu6<B<7 M,

or7n08mpu7<B<8m;

or8 109 pu 8 <B <9 M™;

or9 1m0 10mpn 9 < B< 10 ™;

or10<mo 1l mpu 10 <B< 11;

orll<mo12mpu 11 <B< 12,

7. PaccTosiHEE MEXIy pAIaMH aHKepoB INepBoro ypoBHs Cyu ONpeleniercs
o popmyie:

_ np,HNa

= , 4
. PH.aB ( )

8. PaccTosiHEE MeXIy psAIaMH aHKepoB mepBoro ypoBHsS Cyn CPaBHHBAeTCA
C IOMYCTHMBIM IO YCJOBHIO YCTOWYHBOCTH KOHTYpa KPOBIH Cinmin, KOTOPOE

BBIYHCIISIETCS 10 OpMYIIE:

C = (5)
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rae I1,,;, — MUHUMaJIBHO AOIMYCTHMAasl INIOTHOCTD aHKEPOB.

ITar ycTaHOBKH aHKepOB I1epBoro ypoBHS Cy 4 He TomkeH ObITh 60mbie Cy q min,
a IJIOTHOCTh YCTaHOBKU aHKEPOB MepBOro ypoBHS 11, , TOWKHA IpeBbIIAThBETHYUHY
1--[min-

Kpaitnue ankepa nepBoro ypoBHS pacHoJaraloT ¢ OTKIOHEHHEM OT HOpMalH
K CJIONCTOCTH HJIM TOPH3OHTAJIBHOM MOBEPXHOCTH Ha 15-20° B cTOpOHY 60KOB ropHOi
BBIpabOTKH, HA PacCTOSIHUHU OT HUX He Gonee 0,3 M.

9. PaccrosiHre MexIy aHKepaMu IepBoro ypoBHs B piaax Cpu, ONpeHenseTcs
o ¢opmyie:

_B-06

n,, -1

C

pKH

(6)

10. Bo3BeeHHOE COMPOTHBIICHHE aHKEPHOM KPEIH IepBOT0 YPOBHS Py i, KH/M?,

omnpezensetcs no hopMmyie:

n HNa
Pa=2t, ™

III. OIPEAEJEHHUE ITAPAMETPOB AHKEPHOH KPEIIM BOKOB
T'OPHOM BBIPABOTKHA

11. Heo6xoauMoCTh KpeIUleHHs] GOKOB TOpHOH BHIpaOOTKH YCTaHABIMBACTCH
CpaBHEHHEM IPOYHOCTH yrisi (mopon) B ee Ookax Ha cxaTve Ry ¢ BO3MOXHBIM
IaBJIEHUEM TTOPO]] Ha 60Ka ropHO# BEIPaOOTKH.

YcnoBue ycToHduBOCTH GOKOB UMEET BUA!

R, 2kH, ®)

rae k — KoahduieHT KOHIIEHTPALMHU AaBIESHUS A FOPHBIX BEIPabOTOK, IIPOHIEHHBIX
B MacCHBe YIVIA BHE 30HBI OIOPHOTO JABICHUS WIM IpU IIUPHHE LIEIHKa
6omnee 0,1 H M, HO He MeHee 30 M, k= 1,1-1,2. ]9 MOHTaXHBIX KaMep, OTAEICHHBIX
OT BBIPaGOTAaHHOIO IPOCTPAHCTBA LEJIUKOM YIis He Ooiee 15 M, kK — NpHHMMAIOT
paBHBIM 2,0-2,5;

¥ — 06BEMHBII Bec Topoy, KpoBIH, mpuauMmaetcs 0,025, MH/WS.
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IIpu cobmoneHnn ycrnosus B Qopmyne 8 HPHIOKEHHSA KpereHus GOKOB
He Tpebyercs (B, = 0) B mpoTHBHOM ciiy4ae Be/IM4HHA BO3MOXHOTO Pa3pylIeHUs GOKOB
ropHoit BeIpaboTKH (B,) IpuHUMaeTcs paBHO# 0,6—0,8 M ¢ KaXI0H CTOPOHEL.

Ecnu oTHOIEHHE NIyOHMHBI IPOBEAEHUS T'OpHOH BBIPAOOTKH OT MOBEPXHOCTH
H, M, K pacueTHOMY COIPOTHBIIEHHIO TOPOJ B KPOBIIe HA ONHOOCHOE Cxkarue Rc, Mlla,

ot 25 mo 30, TO Bp, pacCUUTHIBAETCS MO GopMmyIIe:
90° -
B, = htg(——z "’), ©)

rie s — BBICOTa TOpHOH BBIPaOOTKH, M;
@ — Yron BHyTPEHHETO TpeHus YTl B G0oKax ropHO# BEIpabOTKH, Tpa.

12. Pacuer ankepoB B 0OKax ropHOil BBEIpaOOTKM NPOBOAMTCH MO BETHYMHE
OTHOCHTE/IbHOM HANpsOKEHHOCTH. J[TMHA aHKepOB M HEOOXOAMMOE CONPOTHBICHUE
KPEIH ONpeNeNIsIOTCs M0 HoMorpamMe pucyHka 1 mpunoxenus Ne 2 x MHCTpyKIUH.
JImMHa aHKepa CPaBHUBAETCA ¢ BEIIMYMHOMU By, yBenuueHHoH Ha 0,5 M. [IpunuMaercs
Gonbinasi BelWunHA. PacdeT Apyrux mapaMeTpoB M YCTaHOBKA aHKepOB B Gokax
IPOM3BOLHUTCA C yueToM nprioxkeHus Ne 2 k IHCTpyKIuH.

KonuuecTBo aHKepoB B OOkax MPHHUMAIOT B 3aBUCHMMOCTH OT MOIIHOCTH
paspymalomuxca nopox (ymis) B Gokax my, U cocTapnseT, 1 ankep npu mp, < 1,0 M,

2 aHKepa npu 1,0 < m,<2,5 M 1 3 aHKepa B BEPTHKAILHOM pALY IIPH Mp> 2,5 M.
IV. OIIPEJAEJIEHUE BBICOTHI CBOJIA ECTECTBEHHOI'O PABHOBECHA

13. BbicoTa CBOZIa €CTECTBEHHOTO PaBHOBECHS OO HAJl FOPHOH BBIPaOOTKOIM,
ompenensercs o gopmyie:
h, =k,B,, (10)
rne ke, — ko3dPUIKEHT cBOIa, onpenesieMbli o Tabnuie Ne 1 npuiioxeHus;
B, — pacyeTHas LIHPHHA OPHO BEIPAGOTKHM, C y4ETOM BO3MOXHOTO paspyIleHHs
(omxuma ymis) GOKoB, ompezenseMas 1o Gopmyie:

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

3navyenun K03(l)(l)ld[lﬂeHTa CBOAAa €CTCCTBCHHOIO PaBHOBECHHA

IIpouHocTs nopon
Ha OJHOOCHOE 10 20 30 40 50 60 70 80 90 | 100 | 150 | 200
cxarue R., MIla
B FOpHO#
BbIpaboTKe,
NpoiaeHHOo#H B
MaccHBe
B 30HE
BIISTHUSA
OMOPHOTO
JIaBJICHUS

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

kes

08| 08 {075 0,7 | 0,65| 06 | 0,55 | 0,50 | 0,45 | 0,40 | 0,35 | 0,30

V. PACUET ITAPAMETPOB AHKEPOB INTYBOKOI'O 3AJIOKEHHUSA

14. Oxupaemoe AaBiieHHE IOPOI CBOJA €CTECTBEHHOIO PAaBHOBECHs HAa ONHH
HOTOHHBIA METpP TOpPHO# BBIPabOTKU CO CTOPOHBI KPOBJIH, 3aKPEIIEHHOH aHKEpaMu

nIy6oKoro 3aoxeHus Py, onpeaensercs no ¢popmyie:
P ==Bhy. (12)

15. PacueTHoe yHeapHOE JIaBI€HHE MOPOA CBOAA €CTECTBEHHOIO PaBHOBECHSA

Ha aHKePhl ITy6OKOro 3aj10KeHus Py, KH/M?, onpezensiercs mo opmyie:
P

—_cs

Pcn.y - B * (13)
16. OxuiaeMoe yaenbHOe JaBlieHHe NOpoJ CBOAA €CTECTBEHHOIO PaBHOBECHS
Ha aHKepHl DTyOOKOro 3aloieHHs Pyyy, KH/M?, ompemensercs mo ¢opmyine
13 mpumoXKeHHs 3a BEIYETOM JOJHM BO3BEIEHHOTO COIPOTHUBIICHHUS AHKEPOB IIEPBOIO

ypoBHs, ¢dopMyna 7 IpUIIOKEHHS.

p 2B, P i n,.N,
B.K.Y 3B OBY pBH CKHB >

(14)

e Kpsn — KO3GUIUEHT pa3rpy3Ku aHKEPOB [NIyOOKOro 3aJI0XKEHHS 3a CHEeT aHKepOB

IIEPBOr0 YPOBHSA, OIPEACIIACTCA 110 BBIPAXXCHHIO!

k,, == (15)
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17. JinuHa aHKepa mIy0OKOro 3ajiokeHHs (KaHaTHOTO aHKepa), OIpeAenseTCs

o hopmyre:
lk.a =hcs +ls+ln’ (16)

rme /; — JIKMHA 3aKpeIUIeHUs aHKepa NIyOOKOro 3aJIOKSHHS BBILIE KOHTypa CBOIA
€CTeCTBEHHOTo paBHOBecus, npuaumMaetcs 0,8—1,0 m;

s — BBICTymaroIas BHYTph TOPHOH BBIpaOOTKH 4acTh aHKepa, IIpHMHUMaeMast
0,15-0,2 m.

TMonydeHHyro AMKMHY aHKepa OKpyisitoT 10 0,5 M B 60NBIIYI0 CTOPOHY.

18. AHKepbl NIy0OKOTO 3aJIOKEHHs yCTaHABIMBAIOT MEXIY psAAaMH aHKEpPOB
IIEPBOTO YPOBHS.

KomuuecTBO aHKepoB DIyOOKOro 3ajOXeHUs B  piafy INPHHUMAETCS
B 3aBUCHMOCTH OT INMPHHBEI TOPHOIH BBIPaOOTKH B CIIEAYIOLIEH 3aBHCHMOCTH,
He MeHee:

pu B < 5,5 M — 2 aHKepoB NIyOOKOro 3a10XKEHHS;

5,5 <B <7 M — 3 aHKepoOB INTyOOKOTO 3aJI0KEHHS;

7 < B <9 M — 4 aHKepOB IIyOOKOTO 3aJI0KEHHUS;

9 < B <12 M — 5—6 aHKepOB NIyOOKOTO 3aJI0KEHHS.

VCTaHOBKA aHKEPOB TIIYOOKOrO 3aJOXEHHS IIPH  CPEIHEYCTOMYMBOH
HETOCPE/ICTBEHHOM KpOBIe MPOBOAUTCS Ha paccrosiHMM He Gonee 20 M ot 3abos
npoBoauMOi  BbIpa0OTKM. IlpH  MOIIHOCTM  HEMOCPEACTBEHHOM  KPOBIIH,
MpPEBHILAIOMEH AKTHBHYIO [JIMHY AHKEPOB NEPBOTO YPOBHS, AHKEPHE IIyGOKOTO
3aJI0KEHHsl YCTAaHABIMBAIOTCS Ha paccTosHUM He 6omnee 10 M ot 3a6051.

19. IInoTHOCTH YCTaHOBKM aHKepoB riryboxoro 3anoxenus Il; ., ompexengercs

o popmyie:

m,, =2 (17)

e Ny, — HECyIas CIIOCOOHOCTE aHKepa NIyOoKoro 3ajioxeHus, KH.
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20. PaccTosiHne MexXIy psaaMy aHKepoB mrybokoro 3anoxeHus Cx ¥ aHKEpOB
nepporo ypoBHI Cyy OAMHAKOBO, TaK KaK aHKepa DNIyOOKOTO 3all0XeHHs
yCTaHABIMBAIOT MEX Iy pPsJaMU aHKEPOB IIEPBOTO YPOBHSL.

KonudecTtBo aHKepoB TINyOOKOTO 3alI0XKE€HHS B PSAAY HMppx IPHHAMAETCS

10 IMyHKTY 18 nmpunoxeHus u nposepsercs o hpopmysie:

Ay = BIL C, - (18)
Ecnu paccTosHue MeXIy psAoaMH aHKEPOB IITyOOKOTO 3ajIOXKEHHs He YBA3aHO
¢ paccrosHueM Cyy, TO BemuuuHa Cyx ompenensercs mo ¢opmyne 18 npunoxeHus
IO TIPUHATOMY KOJIMYECTBY Mp s x B PAAAX.
21. PaccrosHne Mexnay aHkepamMH ImyOokoro 3amoxkeHus B pagax Cpai
onpeznensaeTcs 1o gopmyne:
c - B-20

pPB.K ’
np.B.K - 1

(19)

rae 2,0 — cyMMapHOe paccTOsIHIe OT KpaifHHX aHKepOB ITy0O0KOTo 3a10XKeHNs 10 60KOB
KaMepBI, M.
22. Bo3BefieHHOE COMPOTHRIIEHHE AHKEPOB [TyGOKOTO 3al0KeHHUs Py x, KH/M?,

omnpezeseTcs o Gopmye:

n. N
P — pBK” KA . 20
B.B.X CB.KB ( )
23. O01iiee COMpOTHBIEHHE AHKEPOB IEPBOrO YPOBHS U aHKEPOB NIyOOKOIO

3aJI0XKEeHUs, onpezenseTcs o popmyie:

P =k P +P

cyM p.B.H" BH BBK '

1)

24, BemonHsercs npoBepka HAAECKHOCTH YCTAaHOBICHHOM aHKEPHOH KperHu
T10 YCJIOBHSM:

CYMMapHO€ CONpOTUBJIEHHe Kpenu Py, Oonblle yaeabHOro HaBICHUS IOPOX
cBonia Pegy;

IUI TIPEAOTBpAILEHNS OOpYIICHHS CKpPEIUIEHHBIX aHKepaMy I1epBOIO YpOBHS

mopo, HMX yhedpHoe maBnenue P, kH/M?, omnpenensemoe mno dQopmyme 22
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MIPAJIOXKCHHUSA, OOJIKHO OBITH MEHBIIIE BO3BCACHHOIO COIPOTHBICHHSA KaHaTHBIX

AQHKEPOB Py p k.

PO.H = laKTy b (22)

7€ [y — aKTHBHAS JJTHHA aHKEPOB (TIEPBOTO YPOBHS), M.

Ilpu HecoOMIONeHHWH BBHINICHA3BAHHBIX YCIOBHH HEOOXOAMMO YBEITHYHTH
KOJIMYECTBO KaHATHBIX aHKEPOB B MX pAlax.

25. Bo Bcex city4yasx npy OZHOYPOBHEBO WK IByXypOBHEBOM CXeM€E KpeIlJIeHUS
KPOBIM INMPOKUX TOPHEIX BEIPAGOTOK (IMHEWHas 4acTh) NpH HX INMpHHE Ooree
9 M IO/ BEpXHAKAMH aHKEPHOM KPETH IIepBOro YpOBHS CIIEAYyeT yCTaHARIMBATh CTOMKH
ycwieHHs B oguH psa. [Ipu Beicotre BeIpabotku Oomee 3,5 M HOITyCKaeTCss KPEMUTh
0 ABYXYpOBHEBOH cxeme 0e3 CTOEK yCHIEHHS C O0s3aTeNbHBIM PacHoIOKEeHHEM
JaTYHKOB KOHTPOJISL A€(POPMAIHOHHOTO COCTOSHHS TIOPOZ KPOBIH (perephl ITyOUHHBIE
C KOHTPOJIEM He MeHee TpexX YpoBHeit) uepes 35—40 m.

VI. KPEILJIEHUE MOHTAXHOM KAMEPHI IIYTEM CO3JAHMA HECYHIEI'O
CJIOSI AOCTATOYHOU MOIIHOCTH

26. Kperuienne KpoOBIH KaMephl OCYILECTBISETCS AaHKEpaMH aMITyJIbHOTO,
aMITyJIbHO-HATHETATeIbHOTO WMJIM HarHeTaTelnbHOIO HCIOJHEHMS B OAWH YPOBEHb
B KOMOMHALIMK ¢ HEOOXOOMMBIMH IOAXBaTaMH M 3aTkkamu. O0acTh MpUMEHEHHS
PaclpoCTpaHsAeTcs Ha MOHTa)XKHBIE KaMepbl IOPOABI KPOBIH, KOTOPBIX OTHOCSATCH
k I u II THmaM no o6pymIaeMOCTH, IIPH YCJIOBHMH 3allONHEHUs LIMypPOB (CKBaXHH)
CKPEIUIIONIUM PacTBOPOM IO BCEH JTUHE.

27. JIvHa aHKEPOB B JaHHOM CIIydae, OIpenelisieTcs 1o GpopMyie:

Ia = mﬂ.c + lB ’ (23)

TAE My — MOITHOCTE HCCYHIETO CJIOA, M,
Ig — BBICTYyNaromias 4acTtb aHkepa, M.

28. MOIHOCTB HECYILETO CIIOS My ¢, PACCIUTHIBAETCS IO Gopmye:

_02By [MHk

n 24
e TR \100k, ° (24)

C
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e A — ko3(QUIUEHT KOHIEHTPALMK HANpPSIKEHHH B MacCHBE IPH NPOBEACHUH
MOHTa)XHOM Kamepsl, A = 2,5-2,7;
ky — KO3 @UIUMEHT yIPOYHEHHs HOPOI 33 CYeT aHKepoBaHHs. IIpu ycTaHOBKe
aHKEPHOM Kpemu HOPMAIBHO K HAIUIACTOBAHHIO IIPH IIOJHOM 3allONHEHWH IITypa
CKPEILIAIOUIAM pacTBopoM ky = 1,5-2,0;
K — KO3 QUITHEHT IIPUTPY3KH HUKHETO CJI0s KPOBIH, kn= 2,5-3,0.
29. VnenbHas Harpy3ka Ha aHKEpPHYH Kpelb, kH/M2, paccUMTHIBaeTCS
1o popmyie:
Py = Mycks (25)
rae k; — koadduirent 3anaca, k3 = 1,2-1,7.
30. KonuuecTBo aHKEPOB B psidy, HEOOXOIMMOE I CO3AaHMsA HECYILIEro CJIOos

PacCUUTHIBAaeTCs MO GopMyIie:

P,,BC
= axK. K 26
pete 26)

a

rae C— HPUHATOE I10 YCIOBHSM 00€CTIEYEHHs yCTONIMBOCTH KPOBJIH PACCTOSHHE MEXTY
pAIaMHU aHKEPOB, M;
N, — Hecymias criocoGHOCTh aHKepa, KH.
31. TpeGyemoe paccTOSTHHE MEXIY aHKEPaMU B psjiaX ONPEIEIHETCA TIo dopmyie 6

TIPUJIOXKEHUS.
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[Mpunoxenne Ne 5

K @eiepanbHEIM HOPMaM U IIPaBHJIaM B 001acTH
IPOMBILUICHHOM 6€30MacHOCTH «HCTPYKIHSA IO pacueTy
1 IPMMEHEHUIO aHKEPHOH KPETIH Ha YTONBHBIX MaxTax»,

yTBEpXIEHHEM IpuKa3oM DenepanbHo CyxOb!

10 3KOJIOTHIECKOMY, TEXHOIOTHYECKOMY
U aTOMHOMY HaJ30py
oT «19» HosOpst 2020 . Ne 448

PACUYET AHKEPHOM KPEIIA JEMOHTAXKHBIX KAMEP
I. ©OPMAPOBAHME JEMOHTAYXHOI KAMEPBI M3 OYUCTHOI'O 3ABOSI

1. Crioco6sl COOpY)KEHHS JEMOHTAKHON KaMEPHI:

dopMHupoBaHKe KaMephl U3 OYHCTHOIO 3a605;

3a6aroBpeMeHHas POXoJka KaMephl ¥ BBEJCHHE B He€ MEXaHU3HPOBAHHOIO
KOMIUIEKca  (pacueT  MapaMeTpoB  AaHKEpHOM  Kpemd  IMPEeABAPUTENBHO
NpOMJEHHOM  [JEMOHTaXHOH  KaMepbl  BBIIONHAETCS MO pesyibTaTaM
IIPOBEACHHS HAyYHO-UCCIEeIOBATENBCKHUX pabot c MOCJIEAYIONIUM
KOHCYJIBTAlIHOHHO-METOAMIECKHM COIPOBOXKICHHEM JOKYMEHTALNH KpeIUIeHus).

PacueT mapaMeTpOB aHKEPOB MEPBOr0 YPOBHS HA yd4acTKe (OPMHPOBAHMS
JTEMOHTA)KHOM KaMephl ITOJ] MEXaHH3MPOBAaHHEIH KOMILTEKC BBIITOJTHAETCS 10 METOMIMKE
paszena Il u popmynam 1-3 npunoxenus Ne 4 k IHCTpyKIHH.

2. PacyeT IapaMeTpoB aHKEPOB IEPBOTO YPOBHS B JEMOHT2)XHOH JOPOXKKE
BRIONHSETCS MO MeTomuke pasgena 11 u  dopmymam 1-7 TIPHIOKEHHS
Ne 4 x WHcTpyknuu. Harpy3ka Ha aHKephl U 9TOM OIpENeNseTcs BECOM IOpO.
HETOCPEJCTBEHHOM KPOBIH C Yy4€TOM MPHIPY3KH OT BhIIENeXKallUX IIOPOA.
[Ipu ompejeneHUM PpAcCTOSHHMA MEXIy pAIaMd aHKEpOB TIEPBOIO  ypOBHA
Ccx 1o Qopmyne 4 npunoxenus Ne 4 x WHCTpyknuM 3a 3Ha4eHHC IMIMPHUHBI
JI€MOHTAXKHOH JOPOXKH By IpUHUMAETCsl paCCTOAHHUE OT Kpas JKECTKOro IEePEKPBITHA
CEKI[UH 0 00Ka JEMOHTaXHON KaMepBhl.

3. Harpyska Ha Kperb 060HX YPOBHEH ONpeNeNseTcs BECOM MOpoJ B Ipeaeiax
CBOJIA €CTECTBEHHOTO paBHOBecHs. PacueTHas IIMpHHA NEMOHTaXHOH JIOPOXKH,
omnpezenseTcs 1o Gopmyne:

B =B, +R,, (1)
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rac R; — paznycC 30HBI NPEACIBHOIO COCTOAHUA Iopoxa, mapaMeTpel KOTOPOIro

npuBeaeHs! B Tabmuue Ne 1 IpUIIoxKeHus, M.

Tabnuua Ne 1
Pa3Mep 30HbI NpPedeJILHOTO COCTOSIHHS YISl B 60Ky 1eMOHTa)XHOH KaMephbl
IMnomanes | I'myOuna Yron BHYTpEHHETO TPEHUS YIId, ( Tpajychl
CeueHHUA pabor, 30 | 35 40
BbIpaGoTKY, H M ConpoTHBJIeHHE YIS CKaTuio, Re, MIla
S, 10 15 20 10 15 20 10 15 20
100 2,4 2,2 2,0 2,4 2,2 2,1 2.4 2,2 2,0
200 3,0 2,7 2,4 2,9 2,6 2,4 2,8 2,5 2,4
12 300 3,0 3,0 2,8 3,0 2,9 2,7 3,0 2,8 2,6
400+600 Ha Bcex no3HImMax pasMep 30HbI R, npuauMaeTcd 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 2,9 2,7
300+600 R.=3,0
20 100 30 | 28 | 26 | 30 | 28 | 27 | 30 [ 28 | 27
200+600 R.,=3,0

4. BeicOTa OPOJ CBOJA €CTECTBEHHOIO PABHOBECHS Hajl TOPHOH BHIPaOOTKOH,

ompezensercs o GopMmyIe:

h_=k_B,

cB B p

)

7€ kes — K03()QHULMEHT CBOJIA €CTECTBEHHOTO PaBHOBCCHS, onpeessieMblii 1o TabIuie
Ne 1 mpunoxenus Ne 4 k MHcTpyKuuy.

5. OxumgaeMoe IaBIEHHE IOPOA CBOJA €CTECTBEHHOTO PaBHOBCCHS Ha OXUH
[TOTOHHBIH MeTp JEMOHTaXHOW MOPOKKH CO CTOPOHBI KPOBITH P, 3aKpeIIeHHON
aHKepHOM KpelbIo, olpeensercs no popmyie:

l)cs = % (B + lMAK + RL )hcs'y ’ (3)

e Y — 00bpeMHBIN BeC IMOPOJ KPOBIH, xkH/M>.
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6. PacueTHoe VACIBHOC JaBJI€HHE MOpod CBOAA €CTECTBEHHOTO PAaBHOBCCHA

Ha Kpenb Py, KH/M2, onpezensietcs no popmyue:

P
P =—, 4
cBY B ( )

7. JI'INHA KAHATHEIX AHKEPOB (AHKEPOB [ITyOOKOTO 3AIOKEHNS) /s, YCTAHARIMBAEMBIX
B KPORMO JEMOHT@KHOM  JOpOKKHM, ompefemsercs 1o  ¢dopmynre 16
npwioxeHus Ne 4 k UHCTpyKIuH.

8. VmenbHOe BO3BENEHHOE COIPOTHBIEHHE KpeNM IEpBOro  YpOBHA,
npuxofismeecs Ha 1 M? KpoBiu mpH (akTHIecKoll IMPHUHE TOpHO#H BEIpaboTkKU By,
ornpenenseMoii mo gopmyrne 1 NpHUIOKEHHUs, PaBHO:

_ np.HNa

B,
* " B,C

KH

; ()

TZI€ Mp.y — KOIMYECTBO aHKEPOB B Py,
N, — HecyInas criocoGHOCTh aHKepa NepBoro ypoBHs, KH;
Cxn — pacCTOSHHEe MeXIy psJaMH aHKEPOB IIEPBOTO YPOBHS, OIpenesieMOoe
1o myHktaM 7 nputoxeHuit Ne 3 u Ne 4 x MHCTpyKUuy, M.
9. PacueTHOe ylebHOE CONPOTHUBIEHHE KAHATHRIX aHKEPOB (aHKEPOB NyOOKOro

3a10eHusn) Py sy, pacCUUTHIBaETCA IO hopMyIe:

P =P -k P (6)

KBY cBy pBH BHY’

tne Kkpsu — KOI(DOUUMEHT pasrpy3KM KaHATHEIX aHKEpOB (aHKEpOB DIyOO0KOTO
3aJI0)K€HHs) onpeensieMbiii o dopmyne 15 npunoxenus Ne 4 k IHCTpyKIHK.
10. HeoGxomuMasi IUIOTHOCTh YCTAHOBKM KAHATHBIX aHKEPOB (@HKEPOB

ry6okoro 3anoxenus) — [1; , onpexensercs no Gopmyie:

H' — Zxey (7)

KonIu4ecTBO KaHATHBIX aHKEPOB (aHKEPOB IIyOOKOTO 3aJI0XKEHHS) B PALY Mpox
npuHUMaeTcss mo HyHKTy 18 mpunoxenus Ne 4 x WMHCTpyKIMH M TIPOBEPSETCS
o popmyre:

s = Bq)Hn.sz.x’ 8

p.
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PaccrosHue MeX/y KaHaTHBIMH aHKepaMu (aHKepaMH ITTyOOKOTo 3alIOKEHHS)

B psanax Cpgx, PACCUUTHIBACTCS 110 QOpMyIIE:

B, -20
i) ]
Cp,B.K = (9)

Py — 1

Bo3BeilcHHOE CONMPOTUBJIEHHE KAaHATHBIX aHKepOB (aHKEPOB IIyOOKOro

3aN0KeHN ) — Py 5, ONIpenensercs no gopmyie:

n

— _PBK ka ] 10
B.B.K CB.KB(b ( )

11. [IpoBepka HaNEeXHOCTH YCTAHOBICHHOM aHKEPHOW Kpemu B KpOBIE
BBIIIOJIHAETCA 10 YCIOBHAM MyHKTa 24 mpunoxenus Ne 4 k MHcTpykuuy.

CyMMapHOe BO3BEEHHOE CONPOTHBIEHHE AHKEPOB INIYOOKOro 3al0XKeHHs
(KaHATHBIX aHKEPOB) H JOJIS COMPOTHBIIEHHUS aHKEPOB IIEPBOTO YPOBHS IOJDKHO GHITH

6onplie YAENBHOTO JABJICHHU MOPOA CBOAA €CTECTBCHHOIO paBHOBECHA.

})B.B.K + kp.e.HBf,u.y > Rn.y * (1 1)

ViensHOe AaBlI€HHE I[OpPOJ, CKpPEIUIEHHBIX aHKepaMH IIepBOIO YPOBHA,
ompefensemMoe mo dopmyne 22 mpuiokenus Ne 4 x MHCTpYKUMH JOMKHO GBITH

MEHBIIIE BO3BEJACHHOIO COIPOTHUBICHUA KAHATHBIX aHKEPOB:

P <P . (12)

O.H B.B.K

12. IIpu coopyXeHHH AEMOHTaXHOH KaMephl, KpEeTJICHUE €€ 6o0Ka MPOBOAUTCS
TONBKO CO CTOPOHBI YTOJBHOIO MAacCHBa, MPH TPOBENCHUH ITOCICTHETO IHMKIIa
JIEMOHTAXHOM JOPOXKH CIIeZIoM 3a KoMOaiHOM.

JIMHA aHKEpOB YCTAHABIMBAEMEIX B GOKY, oIpeieNiseTcs 1o GopmMyre:

2
Iy =§RL+IB+IB, (13)
rme R, — paguyc 30HBI TPelENbHOrO COCTOSHHUA IIOPOX, MapaMeTphl KOTOPOro
TpuBeeHs! B Tabmuue Ne 1 MpUiokeHus, M;
I, — BenM4MHA 3aKpEIUIEHHS aHKepa, IpUHIMaeTcs He meHee 0,5 M;

[z — BBICTyMarOIas 4acTh aHKEPA, M.
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PaccTosHHS MeXAy PAJaMH aHKEpOB, YCTAHABIMBAEMBIX B GOKax M KpOBIE,
TIPHHAMAETCA PABHHIMH. AHKephl YCTaHABIMBAIOTCA C MOAXBATAMH M 3aTKKOM.
KomudectBo aHKepOB B pany IPUHUMAETCS B COOTBETCTBHH

¢ myukToM 12 mpunoxenus Ne 4 x IHCTpykuuw.
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IMpunoxenue Ne 6

K DenepansHEIM HOPMaM | IIpaBHiIaM B 0071acTH
NPOMBIIUIEHHO# Ge3omacHOoCTH «MHCTPYKIHS IO pacyeTy
Y IPUMEHEHUIO aHKePHOH KpeNnHy Ha YIONbHBIX IIaxTax»,

yTBEPKIEHHBIM rprka3oM DeaepansHol CiryxOs1

110 3KOJIOTHYECKOMY, TEXHOJIOTHIECKOMY
¥ aTOMHOMY Hazi30py
oT «19» HosOpst 2020 1. Ne 448

KPEILIEHHUE HOATOTOBUTEJIBHBIX BBIPABOTOK, ITPOMJEHHBIX
IO HWKHEMY CJIOIO MOIIHBIX ILTACTOB

1. TIpu cnoeBoii pa3paGoTKe MOLIHEIX HOJNOTHX IJIACTOB M IIOCIEAOBATENBHON
0TpaboTKe CIOeB B HUCXOAAIIEM MOPSAIKE Ha IIAXTaX MPAMEHSIOTCS TPH OCHOBHBIE
CXEMBI PACIIONIOKEHHUS CII0EBBIX TOPHBIX BBIPAOOTOK B TOJINE IUIACTA: MOA LETHKaMH
YIS, 10J BHIPAGOTAHHEIM MPOCTPAHCTBOM W OfHA Ioj JApyrod. B HauGonee
ONAarONpHATHEIX YCIOBHSAX HAXONATCS TOpHBIE BHIPAOOTKM HIXKHEro  Cjos,
PACIIOJIOXKEHHEIE HETIOCPEACTBEHHO 10 TOPHBIMHU BEIPabOTKAMU BEPXHETO CIIOSL.

2. HamesxHOCTh MoAZep)KaHus TOPHBIX BBIPAOOTOK B HIDKHEM CJIO€ 3aBHUCHUT
OT MOILHOCTH MEXCIIOEBOM YTONBHOW MadK{, OCTaBIAEMOH MEXIy IITPEeKaMH
BEPXHETO U HIKHETO CJI0s, IPOYHOCTH M TPEIIIMHOBATOCTH YIS,

3. KpemieHne ClOeBBIX TOPHBIX BBIPAOOTOK, IPOHACHHBIX IO HHKHUM CIIOSM
MOIIHBIX IUIACTOB, AHKEPHOM Kpembi0 BO3MOXHO, €CIH pacyeTHas NpOYHOCTh
Ha C)KaTHe YroJbHOM Iauku B KpOBIE BEIPaGOTKH R.y>6,0 Mlla ¥ BHIIOIHAETCA

COOTHOILICHHUC!

=

—208, 1)
rae hy — MOIIIHOCTH YFOHBHOﬁ MHNa4vyKu, M,

B — mippuHa ropHOi BEIpaOOTKH, M.

PACUET IAPAMETPOB AHKEPHO# KPEIIM B BBIPABOTKAX, PACIIOJIOXKEHHBIX
IO HWYKHEMY CJIOIO

4, Conporusnenue P, 1 InuHa aHKEPHOH KpenH [, Ui CXeMBI PacIIONOKCHHUS
CIIOEBBIX TOPHBIX BBIPA0OTOK OfHA IO JAPYrod ONpelesAloTCs MO HOMOrpamMme,
IIpeJCTaRIEeHHON Ha PHCYHKe Ne | NPHIOXKEHHUS, C YIETOM IIPOIHOCTH MEeXCIIOeBOH

YTOJIBHOM MaYKH Ha CKarTde ¥ LIMPHHBI TOPHOM BEIPabOTKHY.
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5. HeoGxomuMoe KONMYECTBO aHKEPOB B Py, ompeenseTcs 1o popmyie:

_P.BC,
K N 2

a

n )
rae Cy — IpUHATOe pacCTOSHUE MEXAY psAAaMH aHKEPOB, M;
N, — Hecymas cnoco6HOCTh aHkepa, KH.

6. PaccrosHHe MeXIy aHKepaMd B psAy BBUMCIAeTcs N0  (opmyie
6 mpuoxxeHus Ne 4 k HCTpyKUuMH.

7. OnpeneneHye NapaMeTpOB AaHKEDHOW KpemH TOPHBIX  BBIPaGOTOK,
TIPOM/IEHHBIX IO MOYBE MOIIHOIO IUIacTa IPH CHCTeME pa3spabOTKU C BBHITYCKOM
TIOIKPOBEIBHOM TOJIIHM, OCYILECTBIAETCS aHATOTHYHO MyHKTaM 4—6 MPUIIOKEHHS.

8. KpemeHne MOHTa)XHOM KaMepbl aHKEPHOH KpENbio IO HIDKHEMY CJIOO
JIOyCKAeTCS TOBKO NP PACTIONOKEHHH €€ B MAcCHBE YITIsi OTHOCHTENILHO MOHT@KHOM
KaMepEl BEPXHEro Cjios. B 3ToM cirydae HeoOXOIMMO OINpPENENUTh 30HYy MaKCHMyMa
OTIOPHOTO lpyayon JABIEHUS OT KPaeBOW YacTH MacCHBA MOHTKHOM KaMepBl BEPXHETO
CIIOS M MOHTDXHYIO KAaMepy HWDKHETrO CJIOS pacIoNiararh 3a MpelelaMd 3TOH 30HEL
PUCYHOK 2 TpWIOXeHHsI. PasMepsl 30HBI ONpeNesioTcs € y4ETOM penakcaliu
HAIPSDKEHAH ¥ 3aBUCAT OT [POYHOCTH YIVISl, MOIIHOCTH BBIHUIMAacMOIO BEPXHETO CIIOs
¥ DIyOMHBI paboT. MOHTaXHYIO Kamepy HIDKHETO CJos HEOOXONMMO pacrojararb
HA PACCTOSHUM 2lqx.on, OTIPEIEISIEMOM IO PUCYHKY 2 IPHUIOKEHHS.

9. PacyeT napaMeTpOB aHKEPHOH Kpelu B MOHTa)XHOM Kamepe HHXKHETrO CIIos
HEOOXOIHMMO BECTH IO IByXypOBHEBOH CXEME.

10. PacueT mapaMeTpOB aHKEPHOH KPENi B MOHTAXKHOM KaMepe TpU 0TpaboTKe
MOIHOTO TIUIacTa CHCTEMONM C BHITYCKOM IIOAKPOBEIBHOW TONIIM BECTH
o JBYXYpOBHEBOH cxeMe, INPH 3TOM MapaMeTpsl aHKEPOB MEPBOTO YypOBHA
OTpENIENAOT B COOTBETCTBHU C ITyHKTaMM 4—6 TpPUIIOXEHHUs, MapaMeTpbl aHKepOB
IyGOKOTO 3aJI0XEHHs — B COOTBETCTBHY C IpuiioxeHueM Ne 4 k IHCTpyKIuH, [THHA

KaHATHBIX aHKEPOB NpUHUMaeTcs Ha 1,0—1,2 M GornbIlle MOIIHOCTH YTOJIbHO! NavKH.
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[Mpunoxenue Ne 7
k ®enepanbHEIM HOpMaM U IIpaBHiIaM B 0071aCcTH
TIPOMBIIIUIEHHOH 6e30macHoCTH «MHCTPYKIHA IO pacyueTy
1 IPUMEHEHHUIO aHKEPHOH! KPEeNH Ha YTONBHEIX MAXTaxy,
yTBEpXKIEHHBIM npuKa3oM DenepanbHoH CiryxObt
I10 SKOJIOTHYECKOMY, TEXHOIOTHIECKOMY
¥ aTOMHOMY Haa30py
ot «19» HosOpsa 2020 1. Ne 448

PACUYET IIAPAMETPOB AHKEPHO# KPEIIN CIIAPEHHBIX BBIPABOTOK

1. PacdeT mapaMeTpoB aHKEPHOM Kpemny B TOPHBIX BHIPabOTKaX, OXpaHAEeMbIX
«KECTKUMI» IeTMKAMH — LENTHKaMH MeXJIy CIIapeHHBIMU TOPHBIMM BhIpaboTkamu,
neOpMAalMK KOTOPHIX HE3HAYUTEIbHEI, i TOPHEIE BEIPAOOTKH HE OKa3bIBAIOT BIUSHUSA
Apyr Ha JOpyra (maiee — <«OKECTKHE» ILIEIUKM), IPOBOAUTICA B COOTBETCTBUH
¢ npunoxxeHneM Ne 2 k MHCTpyKImy.

2. TTpH O/ITOTOBKE BHIEMOMHBIX CTONIGOB CIIAPEHHBIME TOPHBIMH BEIPabOTKaMHU
BCE MHOT000pasue Croco00B U IPUEMOB HX PACIIONOXEHHS, IPOBEICHUS ¥ KPETICHAA
BEIPa0OTOK CBOAUTCA K TPEM OCHOBHBIM CXEMaM MOATOTOBKH BEIEMOYHBIX YYaCTKOB!

TepBas cXeMa — IIPOBEIEHHS] OAMHOYHBIX U CTIAPEHHBIX TOPHBIX BEIPAOOTOK NPH
OKOHTYpHBaHUM MOATOTABIMBAEMOrO BBIEMOYHOIO y4YacTKa B 30HE, IJI€ OYMCTHBLIC
paboTEI paHee He MPOBOIAWINCH (PHCYHOK 1 IPHIIOXKEHHs);

BTOpas CXeMa — MpOBENEHHMs CIAPeHHBIX TOPHBEIX BEIPaOOTOK B 30HE
(PHCYHOK 2 TIPHIIOKEHHS) W BIEPEIM 30HH! BIMAHMA OYMCTHBIX PaboT (PHCYHOK 3
TIPUJIOKEHN ),

TPeThs CXeMa — NPOBEEHHUs ONVHOYHON TOpHOH BHIPaGOTKH B 30HE ONOPHOTO
JIaBJICHNs], BEI3BAHHOTO OTPabOTKON CMEXHOA NaBbl (PHCYHOK 4 MPHIIOKEHHUS).

3. XapakTepHOil 0COGEHHOCTBIO MeEPBOH CXeMbl (PHCYHOK | MpHIOXeHHs),
SBISIETCS TO, YTO FOPHBIE BRIPAGOTKM IPOBOASATCS BHE 30HBI BIHSHHUSA OYHCTHBIX PaboT.
BMecTe ¢ TeM, OIHOBPEMEHHOE MpOBENECHHE TOPHBIX BelpaGoTok A u b mpu
ONPE/ICIEHHOM PAcCTOSHHM MeXJy HX 3a00sMu MPUBENET K HAJOXEHHIO,
BOZHHKAIOINMX B MEPHOI HMX IPOBEACHHs, 30H IMOBBIIICHHOIO IOPHOIO IABJICHHS.
JUis GesomacHOCTH BefeHHs paboT, HEOOXOAMMO IOCTOSHHO obecreunBarb

onepexeHue 3a60s 4 OTHOCHTENBHO 32605 b He MeHee:

[ >23(B +B, +1), €))
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rae By, By~ mprHa ropHbIX BEIpaboToK, M;

[y — MIMpUHA [eTINKa, M.

50-60°

IIePEMBIYKH

Puc. 1. Cxema npoBefieHUs CIIAPEHHBIX BEIPaOOTOK IPHU OKOHTYPHBaHHH HOBOIO
BEIEMOYHOTO CTOJI0a: /6 — OrnepesxeHre 32060 OTCTAIOMIEH TOPHOH BRIPaOOTKH
OT cOOMKM CITapeHHBIX FTOPHBIX BEIPabOTOK; /; — OnepexxeHue repeaoBoro 3abos

OTHOCHUTECIIBHO OTCTAIOLIECTO.

4. AHAJIOTHYHOE TOJIOKEHHE 30H MOBLIIIECHHOI'O TOPHOTO AABJICHUS BO3HHUKAET
Ipyd ONHOBpPEMEHHOM mpoBeneHnn 3abos b5 u cOoiiku C. HamoxeHue 30H
He mpousoiimetr, ecid cOoiiky C NPOBOOUTH C OIPEAENCHHBIM OTCTaBaHHEM
or 3abos 5. Benuuuna onepexeHuss [ peNIAMEHTHPYETCS  CIEAYIOIIAM
COOTHOILICHHEM:

lo215(B +B, +1). )
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ITpoxomka cOOEK OTHOCHTENBHO OCelf TOPHBIX BBIPAOOTOK OCYLISCTBIACTCS,
KaK IO IIPAMbIM, TaK 1 [IO]1 OCTPBIM yIyiamH. [Ipu IIPOXO/IKe CIIapeHHBIX TOPHBIX BEPa0OTOK
OIHVM KoMGaiHOM COOHKH CIeIyeT pacroiararh ox OCTphIM yriom 50-60°.

Bropad cxema (PHCYHOK 2 PUIOXEHHSA) OTIMYAETCS OT DPacCMOTPEHHOH
(mepBoii) TeM, YTO CrApeHHbIe TOPHBIE BEIPAOOTKH MPOBOIATCS B 30HE BIMAHHS

OYHCTHEIX paloT.

TPAHMIA 30HbI BIMAHUSL
ouncTHER] paGoT BriEpey JaBbl

Is

Ic6

lo.p

MepeMBbIMKH

Puc. 2. CxeMa POBE/ICHHAs CIIAPEHHBIX TOPHBIX BEIPAOOTOK B 30HE BIMAHUSA
OYHCTHBIX paboT BriepenH NaBbl: /o p — MIMPHUHA 30HBI BIUSHUS OYUCTHBIX pabor;

I..x — onepexeHude 3a00s NPOXOTUMOMN COOMKH OTHOCHTENBHO JINHUH JIaBbL.

B sToMm Cilydyae B Ka4yeCTBE€ KPHTCPHA HUHTEHCUBHOCTH TOPHOIO JaBICHMA
HCITONIB3YETCS pacyeTHOE CMEIICHUC KpPOBJIX C aHKepHOﬁ Kpenbio, OIPEncIicMOeC
W3 BBIPAXCHHUA.

U,=05kU,, 3)

rne k., — kKo3GQULIUEHT, YIUTHIBAIOIIHMI CTENEHb CBA3BIBAHMA W YIPOYHECHHS TIOPOA
IpH pPauTMYHBIX KOHCTPYKIMAX M Crocobax —3aKperyeHwus, IIPUHUMAEMBIH

PaBHBIM 1 m1st 3aMKOBBIX KJIMHOPACIIOPHbIX H CTAJICTIOJIMMEPHBIX aHKEPOB ITPHU JJIIUHE
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3akperuienus 10 0,5 M; 0,85 — npu munHe 3axperuenns 1,0 M; 0,75 — nipu 3akperuieHun
II0 BCEH AyTuHe murypa (CKBaXKHHEI ),
U — cMelleHHs NOpoA Ha CONPSIKEHHSX B 30HE BIHMSHHS OYMCTHBIX Pador,
omnpezeseMble 0 GopMyliaM 4—6 MPIOKEHNMS:
CMEIIEHHE TI0POJ] KPOBIH B BEHTHIIAIMOHHOM rOpHOM BEIpabOTKe, OXpaHsieMOi
HeauKaMy mupHHOH (2,5-3,0)m U morarmaeMoit 3a cleayIoIUM OYHCTHEIM 3a60eM,

olnpezenseTcs no hopMye:

pr = Uo + (2[]le + O’Osmktl )kkpks : (4)

CMEILIEHHE KPOBIIK B KOHBeHepHO# ropHOi BeIpaboTke, OXpaHAeMoH LeTUKaMi
mupuHO# (2,5-3,0)m u nmoramaeMoif 3a OYHMCTHBIM 3a00eM, OIpenenseTcs
o popmyie:

U,=U, +LWUkk_k,- (5)
CMeILIeHNe KPOBIH B KOHBEHepHO#t ropHO! BhipaboTKe, OXpaHseMOH LenHKaMu
mupuHO#t  (2,5-3,0)m W BpeMEHHO COXpaHSeMOW 3a OYHCTHBIM 3aboeMm

IJIs. TPAHCIIOPTUPOBAHMS YA, OmpeAessercs o hopmyie:

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

B npuBeneHHsIX GpopMyiax 4—6 MPUIOKEHHS BETHIMHA Us
OIpeAEIAETCS U3 BBIPAXKCHHUSA:

U, =kkk kkU.. )

PacnmidpoBka u ompeneneHne BXOAAMUX B GopMyilsl 4—6 IPHIOKESHUS
nokasatesneil npuBoauTcs B myHKTax 11-13 npunoxenus Ne 14 x MacTpyKLIMH.

5. CxeMa pucyHKa 3 NpUIOKEHHS OTpaXkaeT IPOBENEHHE CIIAPEHHBIX IOPHBIX
BBIpabOTOK BIIEpeH 30HBI BIMSHHUS OYUCTHHIX paboT. CxeMa NpHMEHSETCs, KOTza

3a00i1 MPOBOAUMO}i MOATOTOBUTEBHON TOPHOM BRIPAOOTKH 3HAYUTENBHO ONEPEKAET

JIUHUAIO OYHUCTHOIO 3a004.
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Puc. 3. CxeMa IpoBeeHUs ClIapEHHBIX TOPHBIX BEIPA0OTOK BIIEPeH 30HbI BIUAHUSA

OYHCTHBIX PaGoT. /o, — IIMPUHA 30HEI BIMSHUS OYUCTHBIX PaboT.

B sTOM ciydae 32601 MPOBOAUMBIX TOPHBIX BHIPAOOTOK B EPHOJ HX TIPOXOIKH
He TIOIBEPKEHBI BIAUSHHIO TOBBIIIEHHOTO FOPHOTO JABICHHS, BHI3BAHHOIO BEACHHEM
OUHCTHBIX pabor, NO3TOMY BEIHYMHBEI OINEPEXCHHUA  MEPEOBOrO 32005
B OTHOCHTEIhHO OTCTAIoLIero 3a6os 4 ¥ OTCTaOWero 4 OTHOCHUTENBHO COOHKH
C NpPUHUMAIOTCS TAKHMH XK€, KaK H JUIA [IePBOX CXEMBL.

BeU4MHE CMEIIEHNs KPOBIH B KOHBeHepHO# ropHo# BhIpaboTKe 4 B 30HE
BJIMSHUS OYHUCTHEIX paboT, HeOOXOAMMBIe I pa3spaboTKH JOKyMEHTAIMH KpeTUICHU
Ha CONpSYKEHUH JIaBbl ¢ TOPHOH BHIPAGOTKOM, ONMPENENAIOTCS aHATOTHIHO CXEME 2
PHUCYHKA 2 TIPUIOKECHHUS.

6. Ha pucyHke 4 mpuioxKeHHs HOKa3aH CII0cod MPOBeIeHN OIVHOYHO! TrOpHOM
BHIPaOOTKM B 30HE OCTaTOYHOIO OIOPHOTO [ABJICHHS, BBI3BAHHOIO oTpaboTKoi
cmexHoi naBbl, Cocennss 1aBa orpaboraHa. BeipaboTka 4 mMpOXOIUTCs KaK OMMHOTHASL

Ha HE3HAYUTEJIBbHOM YOAJICHUH OT OTpa60TaHHOI‘O crojda.
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Puc. 4. Cxema npoBeieHHs: OAUHOYHON TOpHOH BEIPaGOTKHU B 30HE OCTaTOYHOIO

OIIOPHOTO JaBJICHHs, BEI3BAHHOIO OTPabOTKOM CMEXHOMU JIaBBL.

PaccMaTpuBaeMBblil ciiy4ail OTHOCHTCS K BApHaHTy OXPaHBI BEHTHJISIIMOHHOMA
TOPHOH BBIPaOGOTKH LIEJMKOM yris [, ImMpuHON He MeHee 15 M. Pacuer mapameTpos
KpemM Jis BBIEMOYHBIX TOPHBIX BBIPAa0OTOK MPOM3BOAMTR B COOTBETCTBHU
¢ paszenoM VI npunoxenus Ne 1 k HCTpyKIuH.

KonuuecTBo aHKepoB B OOKax IPUHHUMAaThb B COOTBETCTBMM C ITyHKTOM 12
npuinoxeHus Ne 4 k MHCTpyKuuH.

AHKepbI B GOKaX pacloNaraTh Tak, YTOObI OHU Mepecekanu Haubolee crabbie
CJIOM YIS M TIOpOA C OTKIOHEHMEM OT HamvlactoBanus Ha 15-30°. Paccrosnume
OT BEpXHETO psAa aHKepoB 10 KpoBiH He Gonee 0,5 M.

7.TlapameTpsl aHKepHOW KpemH B OOKax CONpPSDKEHHHl OIpPENENSIOTCS

110 HoMorpamme pucyHka 1 npunoxeHus Ne 2 k MIHCTpyKIHu.
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IMpunoxenue Ne 8

K ®enepaybHEIM HOPMaM | IIpaBHjIaM B 00/1aCcTH
MPOMBIIIEHHO# Oe30onacHocTH «IHCTPYKIlHs 10 pacyeTy
¥ IPHMEHEHUIO aHKEPHOH KPEeNnH Ha YrOJBHBIX MAXTaX»,

yTBEpXKIEHHBIM TprKa3oM DenepanbHoi ciryx 05l

II0 3KOJIOTHIECKOMY, TEXHOJIOTHYECKOMY
¥ aTOMHOMY HaJI30py
ot «19» HosOps 2020 . Ne 448

PACYET IIAPAMETPOB AHKEPHOI1 KPEIIM TOPHBIX BBIPABOTOK
HA ILTACTAX, CKJIOHHBIX K TOPHEIM YIAPAM H BHE3AITHBIM
BBIEPOCAM YIUISI (ITOPOJ) M TA3A

I. OBIIME ITOJIOXKEHUSA

1. TlpuMeHeHHMe aHKEPHOH Kpemd Ha IUIacTaX CKIOHHBIX K TOPHBIM yIapam
U BHE3aHBIM BEIOpocaM ymis (HOpoABl) W Ta3a HE YBEJIMYMBAeT PHCKU
yAapOOIIaCHOCTH U BHIOPOCOOIACHOCTH IIPH IIPOBEICHHH M JaJIbHEHICH KCILTyaTallu
TOPHBIX BBIPabOTOK.

2. Ilpu mpoBeneHWH TOPHBIX BHIPAOOTOK IO IIIACTaM, CKIOHHBIM K TOPHBIM
yaapaM M BHE3alHBIM BeiOpocam ymis (Topox) M ra3a, HEOOXOIMMO BBINOJNHATH
npoHIAKTHYECKHE MEPOIPHUSTHS C LENBI0 NMPUBENCHHs Maccupa B OesomacHoe
COCTOSIHHE.

3. BoimonHeHnne npoQUIaKTHYECKUX MEpPOMpPUATHH, OKa3blBaeT BIUSIHHC
Ha  YCJIOBHS  [POBENEHUS  BHIPAOOTOK,  U3MEHSET  ICOMEXaHHYCCKHE
U JIeQOpMalMOHHBIE COCTOSHHS TOPHOTO MAacCHBa, CHIDKAeT IMPOYHOCTH IOPOX
¥ YBEJIMUUBAET UX CMEIICHHS.

4. TTpu pacueTe MapaMeTPOB aHKEPHON KPEIH FOPHBIX BRIPabOTOK, IIPOBOAUMBIX
IO IUTacTaM CKJIOHHBIM K TOPHBIM YJapaM M BHeE3allHBIM BBIOpocaM yIisi (OpOZbl)
U rasa, HEOOXOAMMO YUYHTHIBaThb BIMSHHE Ha TIE€OMEXaHHYECKOE COCTOSHHUE
BMEIIAOIIMX OPOJ CIIEAYIOUINX NPOPUIAKTHIECKMX MEPOIPHATH:

perioHanbHas HpeaBapuTelibHas moapaboTka M (WiIH) HaipaOOTKa MacCHBa
C MOCIeNYIOIIMM ITPOBECHHEM B HEM IOATOTOBHTEIBHBIX F'OPHBIX BEIPaOOTOK;

OypeHHue pasrpy30YHbIX CKB)KHH B OKPY)KaIOHIEM YTOJIBHOM MacCHBE B IEPHON
IpOBEICHUSA TOPHO BBIPabOTKHY;

BBITIOTHCHHE FI/Ile006p360TKI/I YrojIbHOT'O MacCHBa.
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I1. YCJIOBUSA BO3MOXKHOCTHA NIPUMEHEHUA AHKEPHOMH KPEIIA B TOPHBIX
BBIPABOTKAX ITPM IIPEJABAPUTEJILHOM NOAPABOTKE MACCHBA

5. JUis BO3MOXHOCTH TIPHMEHEHHs aHKEpHOH Kpemnd B TOPHBIX BBIpabOTKAX,
TIPOXOAMMEIX II0 paHee MNOXPabOTaHHBIM ILTACTaM, HEOOXOOUMO BBINTOJTHEHHE
CIEMYIOUINX YCIIOBHIA:

Onpefie/ieHie  JOIMYCTUMON  KpaTHOCTHM  OTHOLICHHS ny6unsl  pabor (H)
K CPEJHEB3BEILIEHHOM PaCYETHON IIPOYHOCTH TIOPOJL KPOBIH nozpaGoTaHHOTO MIIacTa Ry.

olpefeNeHne  BbICOTHI  30HBI  TMOPOA ~ MHTCHCHBHOH  TPEIMHOBATOCTH
B [10/(paGOTAHHOM MACCHBE [l HCKITIOUEHHS pa3MELIeHHs TOPHOH BBIpaOOTKH B 3TOM 30HE.

6. Bo3MOXHOCTh TNPUMEHEHHsS AaHKEPHOH Kpenn B TOPHBIX BBIpabOTKaX,
IPOBOJMMBIX HA TOAPAGOTAHHBIX IUIACTaX, MO KPHUTEPUIO COOTHOLICHHS TTyOUHBI
paboT U cpefHEeB3BEIIEHHOH PacieTHO! MPOYHOCTH IOPOX KPOBIH noApaboTaHHOTO
IJIacTa AONYCKAETCs, €CIH BHIMONHIETCS BRIPAKECHHE:

i ;ﬂlooszs, (D

rie H — r1yGuHa pacTioNoXeHus TOpHOH BhIpabOTKH Ha rioapaboTaHHOM ILIAacTe, M;

R, — cpenHeB3BelleHHas pacueTHas IIPOYHOCTb IIOPOA (ymis) KpOBIH

1oApaGoTaHHOTO IUIACTA, OMpefenseMas 1o GopMyIe:

717151 TIOPOABI:
R =— K — )
1,5-0,007 —~
m
IJIS YTIIA:
Rn = —-—R—c-—h—, (3)
,5-0,01

m
aiech R — CONPOTHRIEHHE TIOPOJ| KPORIM TOPHOH BEIPAOOTKHU Ha OJHOOCHOE CHATHE,

PaCcCYHTHIBAEMOE TI0 MyHKTY 5 mpuioxeHus Ne 1 x IHCTpyKIHH,

hy — paccTOsHHE OT OTPaGOTaHHOTO IUIACTa B KPOBIIO IO HOPMAJTH 10 YPOBHA
PacIIONIoKeHH s TOPHOH BEIPaGOTKH Ha NOAPAdOTAHHOM ILIACTE, M;

m — MOIIHOCTDH nonpa6aTI>IBa10mero miaacra, M.
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7. O6iacTh IPUMEHEH)s aHKEPHOM KPeId B TOPHBIX BEIPabOTKaX, MPOBOAMMEIX
Ha TNOApaGOTaHHBIX IUIACTAX, ONPEJAENAETCS  COOTHOLICHHEM  PacCTOSHUA
OT OTPaGOTAHHOTO IUTACTA B KPOBJIIO [I0 HOPMAJIK JI0 YPOBHS PaclONoKeHHs TOPHOH
BHIPaGOTKM Ha 1OmpaloTaHHOM IUTACTe M BBICOTBl 30HBI HHTEHCHBHOH
TPEeIMHOBATOCTH. J[OMyCKaeTcsi MPUMEHEHNE aHKEPHOH KPEIH, €CIIH BBIIONHACTCSA

COOTHOIIICHHEC!

h =k_h, (4)

P TP
rae krp — Kod(QHUIMEHT TpelMHO0Opa3oBaHus, KOTOPEIH H3MEHACTCS B Mpefelax
1,375-1,75 wu mnpuHHMaercs B 3aBUCUMOCTH OT HCXOIHOM TPOYHOCTH IIOPOL
T0/ipaGoTaHHOM TOJMILIY Ha CXKaTHe 10 rpaduKy prcyHKa 1 mpunoXXeHHUs;

hi — MOLIHOCTH OOPYIIUBILIEHCS TOIIIM IIOPOA, M, PaBHas:

h = 7 > (5)

31ech k, — Ko3(hGUUMEHT PasphIXIEHNs OPOJ, ONPeeIeMbIH OTBITHBIM IyTeM HIH
OPHUEHTHPOBOYHO IPHHUMaeMBIH o Tabmune Ne 1 npunokeHAs.

IIpy >ToM mpoBedeHHEe TOPHBIX BHIPAOOTOK Ha YdJacTKaxX 1101paboTKH
JOIyCKaeTcs He paHee 6—12 MecsLEeB CO JHA OKOHYaHHs [I0APabOTKH ocse AKTHBHOM
CTaJU¥ CABHXXEHUS ITOPOA KPOBIIH.

8. PacyeT mapaMeTpoB aHKEpPHOH Kpemd BefeTcs B COOTBETCTBUH
C TIONOXEHHSMM pa3leioB NaHHOH MHCTpyKiuu [0 Hadala MPOBENCHUS TOPHBIX
BEIPaBOTOK, MOCIE OHpeleNeHHs KPUTEPHANBHBIX MapaMeTpOB, MOATBEPXKIAIOIINX
BO3MOXHOCTh NPHMEHEHHs aHKEpHOM Kpelll B TOPHBIX BBIpabOTKaX Ha ILTAcTax,
CKIOHHBIX K TOPHBIM YIapaM M BHE3alHbIM BhIGpocaM yTiisi (IIOpOZBI) M Tasa
M OCYIIECTBICHHS pErHOHANBHBIX MEPONpPHUATHI IO IPUBEACHUIO MacCHBa
B 6e30MacHOe COCTOSHME IpeABapHuTeNsHoi moapaborkoi. Ilpu 3TOM 3a MCXOMHYHO
PACYETHYIO TPOYHOCTH NMOPOAB! (YIIs) HA MOAPAOOTAHHOM Y4YacTKe NPHHMMACTCS

BenuuvHa Ry, onpeensemMas o popMynam 2 ¥ 3 IPUITOXKESHHA.




Tabauua Ne 1

3nauenns ko3¢ PUIHEHTA pa3phIXJIeHHs OO

B IIpo4nOCTH TIOPOA
BIHAIMaeMas MOIIHOCTD HeMOCpEICTBeHHOH KpORIH Koadduument
noApabaTHIBAIOLIETO ILIaCTa, M HofpabaTLmaiomero miacta, MITa Ppa3sphIXJIEHHS IOPO, kp
0 1.0 Jo 30 1,15-1,20
"5 30-50 1,20-1,25
no 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 30-50 1,35-1,40
ITpu m > 3,0 mpunumMaercs k, — 1,4.
f‘ 1,9
= 1,8 \
S ]
<
g 1,7 \\
2
E 1,6
Q
£ 15
S 14 -
g \
< 1,3 =
-
o)
§ 1,2
20 40 60 80 100 120 140

ITpenen npo4HOCTH Ha cxatue R, MIla

Puc. 1. 3meHenne ko3 puirieHTa TPELIMHOBATOCTH IIOPOJL OT MX IpeJeia
IIPOYHOCTH Ha CHKAaTHE.

IIL. PACYET IIAPAMETPOB AHKEPHO# KPEIIY ITPX IPUMEHEHAN
PA3I'PY30YHBIX CKBAXKHH

9. ITo ropHO-Te0IOrHYecKoil XapaKTEPUCTUKE YIacTKa ONPEEsIeM TUIT KPOBITH
mo o6pymiaeMocTH H  ycToWumBocTH 1o  Tabmuumam  Ne 4 u N 5
npuwtoxenus Ne 1 x UHcTpyKIuy.

10. OmnpexenseM pacdeTHOE CONPOTHMBIICHME IOPOA KPOBIM Ha CXAaTHE

R. Ha yuacTKax 6e3 pasrpy3ku 1o ¢popmyie 3 npunoxenns Ne 1 x HacTpykuus.
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11. B 3aBHCHUMOCTH OT IIPOYHOCTH IIOPOJ KPOBJIK, MECTa PACIIONIOKCHUS TOpHOM
BBIPaGOTKH, CTIOCO0a OXPAHBI, Pa3MEPOB OXPaHHBIX LIEIHKOB, KOHCTPYKIHH aHKEepPHOU
KpeIt, B COOTBETCTBHH ¢ (pOpMyNIaMH M rpadukaMu, IPHBEACHHBIMU B UHcTpyKuuy,
olpefenieM BENMYAHY pacueTHBIX cMemeHu#d kposmu Uy TpH  OTCYTCTBHH
pa3rpy304HBIX CKBAXHH.

12. OnpeneniseM CpeJHEB3BEIIEHHOE CONPOTHBISHHE YIIi B MAcCCHBC,

pasrpy’KEHHOTO CKBXXMHAMH 110 GopmyIie:

(lM.OCJIRC.p + lHRc.y)

ch = L
M

(6)
rae R.y — MpOoYHOCTD Ha cxkaThe yris B Maccuse, Mlla;
R, — CONMPOTHBIECHHE Ha CXAaTHe Yl B 30HE BIMAHMS Pasrpy30IHBIX CKBAXUH,

MIla, onpenensercs o ¢popmye:

R = _m_Rﬂ_ , (7
cp 3D+h,
3[I€Ch M — MOIITHOCTB YTOJIBHOTO ILJIACTa, M;
D — nuaMeTp CKBaXXUHBI, M,

h,, — MOIIHOCTh IUIACTa C YUE€TOM MpoOypEHHOM CKBAXUHBI, M, paBHas:

h =m-D, (3

m

L, — ofmas IIuHA yJacTKa MaccuBa YIVs, pa3OypeHHOro pasrpy304HbIMHU
CKBRKUHAMUY;

lM.ocn — JUINHA y4JacTKa MacCHBa, 0oCIa0IeHHOI0 CKBAXKMHAMHU, M, paBHasl:

lion=1"3D, %)

M.ocIn

31€Ch 11 — YHUCJIO IIpOG}’pCHHBIX CKBaXXHH,

lH — IJIMHA y4aCTKa MacCHUBa, HC HapyLUIeHHOro CKBaKHHaMH, M, paBHas.

I =L —I (10)

H M M.0CI*
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13. OnpenenseM kodhULHEHT BIMIHHS Pa3srpy304HBIX CKBAKHMH Ha CMEILICHU®

KPOBJIH FOPHO# BEIPaOOTKH, 3aKPEIICHHOM aHKEPHOH KPEIBIo:

kC-pzl_Rc'YY;IRCB’ (11)

rie Y — o0beMHBII Bec yIIis, IOACTaBIsAEMBIi 31eCh B MH/™3;
H — ryGuHA pacmoNoKeHus TOPHOH BEIPabOTKY, M;
Ry — CpeTHEB3BeNIEHHas TIPOYHOCTD YIS B MaccHBe, pa3bypeHHOM CKBaXHUHAMH,
onpenensemas 1o popmyie 7 IPUIOKESHUS.
14. OmpeziensieM BENMYMHY CMELUEHHS KPOBIM TOPHON BBIPaOOTKH C yd4eTOM

BIIMSHHS Pa3rpy304HbIX CKBaXKHH:

ur =Yu, (12)
K
k.,
rne U, — CMellieHHe KPOBITH 0e3 BIUSHUSA pasTpy304HbIX CKBaXXUH;
kep — KOO(UIMEHT BIMAHMA PasrPy30YHBIX CKBAXHH Ha BEIMYHHY CMELICHHA

KPOBJIH, OIpeelIeHHBbIH 110 GopMyrte 12 npuioKeHus.
15. ITo Benvumne cMemeHus kposan U B COOTBETCTBHH C pa3fielaMU JaHHOH

VIHCTPYKIIHH, ONpefieNsieM Heo6X0MuMoe CONPOTHRICHHE AHKEPHOR Kperu P, M THHY
aHKepOB /.

16. B coorBerctBHH ¢ pasfenamu HMHCTpYKIHM B 3aBUCHMOCTH BBICOTHI
h ¥ pacdyeTHOH IMPHHBI TOPHON BBIPaGOTKH B NPUHAMAaeM HEOOXOIHUMOE KOJIMIECTBO
AHKEPOB B PsiflaX KPOBIIH ¥ U OOKOB Hg.

17. TpeOyeMoe paccCTOSIHUE MEXTY PAAaMH aHKEPOB B KPOBJIC H OoKkax rOpHOM

BEIpaOOTKH, onpeaenseTcs o GopMmynam:

n N
C, =xtar 13
<= B (13)
nN
C =—-—6 a.6, 14
=P i (14)

ryie Nax, Nag — HECYIIasi CIOCOGHOCTE aHKEPHOM KpelH B KpOBIe U GOKax TOpHOH

BeIpaboTku, kH;
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Py x, P26 — He0oOX0quMoOe COPOTHBIIEHHE aHKEPHO# KpelH B KpoBJIe ¥ 60KaX FOpHOH
BeIpaGoTKH, KH/M%;
W, N6 — KOJIMYECTBO aHKEPOB B PAAAX KPOBIU U OOKOB, HIT.

IV. PACYET ITAPAMETPOB AHKEPHOM KPEIIN C IIPPIMEHEHPIEM
I'NJPOOBPABOTKH!

18. OnpenensieTcs TUN KPOBIH 10 00pyIIaEMOCTH U YCTOMYHBOCTH, PACUETHOE
COIIPOTHBIIEHHE TOPOI KpOBIH Cxatuio R., MIIa, 1 BenM4MHa pacUeTHBIX CMELICHHUIA
KPOBJIH B COOTBETCTBHUHY ¢ mpwioxeHusMa Ne 1, 3, 7, 8, 14, 16, 17 k MHCTpYKIIHH.

19. OnpenensieTcs BIaXHOCTh T'OPHOM NOPOABI B €CTECTBEHHOM COCTOSHHH
W, %, ¥ TIpH TIOJTHOM BJIArOHachIeHUU Wy, %.

20.Tlo pesynbraram 1a0OpaTOPHBIX HCIBITAHUNM ONpeAeNieM IPOYHOCTh
Ha CXKaThue YroJBHOIO MacchBa B €CTeCTBEHHOM cocTosiHuM R., MIla, B cyxom
coctosaud R°., MIla, 1 nipu monHOM Biarosaceimenud R"., MlIa.

21. OmpenensieTcss TMPOYHOCTH YIOJBHOIO MacCHBa Ha CXarue TIocie

THIpOo0OpaboTKy, 1o hopMmye:

R (15)

Rc.r = R® ’
1+ e |
R". /4

T

rie RS, — MpOYHOCTH Ha CXKaTHe TOpHO# opozpl B cyxoM cocTossHuu, MI1a;
R"; — IPOYHOCTE Ha CXKAaTHe TOPHO# OPOJIBI IPH TTOIHOM BlaroHackienuu, Ml Ia;
W — BI2)XHOCTH TOpHO# NTOpoAEL, %o;
W — BIAXHOCTB MOPObI IIPH TIOJTHOM BJIarOHACHIIEHUH, Y.
22. OnpenensieM Ko3(QUIMEHT BIUSAHUA THApooOpabOTKM Ha CMeEIIeHHe

KPOBJIM FOPHOI#1 BEIPaOOTKH, 3aKpeINICHHON aHKEPHOM KPETbIO:

k =1_Rc —Rc.r )

L (16)

23. BenuuuHa cMelleHHH KpOBIM FOPHO#M BBIpaGOTKY mocie rufpoobpaboTku

YTOJBHOTO MacCHBa, ONpeAesieTcs 1o Gopmye:

=Y, 17)

e Uy — BeM4IKHAa CMELEHHs KPOBIIH, ONpefesieMas 6e3 yuera riApooOpaboTKH, MM.
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24. ComnporuBnenne aHkepHoi kpenu P, kH/M? wu mmiHa aHKEPOB
l, M, onpenensercs mo BenuuuHe U'y, MM, B COOTBETCTBHH C IPUIOKEHHEM
Ne 1 x Uucrpykuuu. KonnuecTBo aHKepOB B psAax MO KPOBIE 7y, IIT., ONPEAEISIOT

B COOTBETCTBHH C ITYHKTOM 16 HNPHJIOKCHHUA.

25. PaccrosHMe MeXIy psnaMH aHKepoB B kpomie Cy, M, H 60Kax IopHOii

BbIpabotky Cs, M, onpenensercs o Gpopmynam 14—15 npunoxeHus.
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[Tpunoxenue Ne 9

Kk OenepanbHBIM HOpMaM U IpaBHIaM B 00J1acTH
IIpOMBIIIIEHHON Ge30nmacHoCTH « AHCTPYKIHS IO pacdeTy
Y IPUMEHEHHUIO aHKEPHOM KPETH Ha YTOJBHAIX IIaXTax»,

YTIBEp)KICHHBIM NpukazoM DenepanbHoOl CITyXObI

I10 SKOJIOTHIECKOMY, TEXHOJIOTHYECKOMY
U aTOMHOMY HaJ130py
oT «19» HosOps 2020 1. Ne 448

PACUET ITIAPAMETPOB KPEITA I'OPHBIX BBIPABOTOK, ITIPOHJIEHHBIX
B CJIABBIX 1 OBBOJJTHEHHBIX ITOPOJAX

I. CIABBIE 1 TPEHIMHOBATBIE ITOPO/1bI

1.B cnabplX, TPEIIMHOBAaTHIX W TOHKOCIOHCTHIX IIOpOJax C pacyeTHOM
IIPOYHOCTBIO I0pox Kpond MeHee 25 MIla u yms — menee 10 Mlla, mopon
B Ookax — MmeHee 20 MIla u yrmsa meHee — 6 MIla aHkepHas Kpemb B COYETAHUH
C METaJUIMYeCKUMU MOAXBaTaMH U peIleTYaThIMH 3aTsHDKKaMH IIpUMEHSeTCs MpU
YCIIOBUU YIPOYHEHHS IOPOJ U YDA HarHeTaHHEM B HHUX BSDKYIIUX PacTBOPOB
C IOBEJICHUEM PacieTHOTO CONPOTURIIEHUS R 10 BBIIIIEHA3BaHHBIX BEHMYUH.

2. TexHonorus BemeHUSA pabOT IO VYIPOUHEHHUIO TPELIMHOBATBIX IIOPO,
OKpY)KalOLIUX TOpHBIE BBIPAOOTKH, BHIOOp W pacueT NapaMeTpoB YIIPOYHEHHS,
BBINOJIHAIOTCS [0 COOTBETCTBEHHBIM HOPMATHBHBIM JOKYMEHTaM M JApYyTUM
METOAUIECKUM ITOCOOHIM.

3. B cnalbIX, TpemIMHOBAaTBIX M TOHKOCIOHCTHIX IOpOAax, B TOM dHCIeE
U B YIOPOYHEHHBIX BSDKYIIUMH COCTaBaAMH, aHKEPHI 3aKPEIUIIOT MO Bced IHMHE

CKBa)XMHHI (IIITypa).
II. OBBOJHEHHBIE ITOPO/IbI

4.B ropHBIX BBEIpabOTKax C OOBOJZHEHHBIMH IIOPOJAaMH MPOHCXOAUT
UX pa3ylnpodHEHHE, U, TO3TOMY PacyeTHOE CONPOTUBIECHHE MOPOJ CXKATHUIO JOJKHO
KOPPEKTHPOBAThCA M3-3a HX yBIaXHeHHs. [Ipy 53ToM BenmuyuHy R KOHTaKTUPYIOLIHMX
C BOJI0i1 mopo1 HeOOXOOMMO YMEHBIINTD: I ecyaHukoB Ha 20 %, 11 alneBpOIUTOB

Ha 40 % u g apriuuuToB Ha S0 %.
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Tpyu HaTMYHUH KOHKPETHBIX JAHHBIX O CONPOTHUBIICHUH TOPOJ CHKaTHIO 3HAYCHHE
ko3 duirenTa ky;, CHIDKAIOIIETO PpacdEeTHYIO IPOYHOCTh IOPOJ, NPHUHUMAETCS
no Tabmuie Ne 3 mpunoxerus Ne 1 x MacTpyKiun.

3aKpenyeHHe aHKEPHBIX CTEpXKHE B TOPHBIX BHIPabOTKax ¢ OOBOAHEHHBIMH
NIOPOZIaMHM OCYILECTBIIATh aMITyJIaMH ¢ MUHEPaIbHOH KOMIIO3HUIIHEH.

5.1Ipy HeoOXOOMMOCTH OCYLIECTBISACTCS THAPOU3OMALUA IMPUKOHTYPHBIX
IOpOJ, C CO3JaHHEM 3ALIUTHOTO BOXOHENPOHHIIAEMOTO CJIOS BOKPYI TOpHOH
BeIpabOTKH. J[11s1 3TOrO NpuMeHseTCs AByXKOMIIOHEHTHAS [TONHYPEeTaHOBAsk CMOJIA.

6. ITocne 00pabOTKM MaccHBa ONpENENACTCS H3MEHEHHE IPOYHOCTH IMOPOX
33 CUeT BO3IEHCTBHUA CMOJI. PacueT 0XUJAaeMBIX CMEINEHUH KPOBIM U HEOOXOMHMBIX
IapaMeTpoB Kpemy BHIIONHSETCs mo mpunoxeHwam Ne 3, 7, 8, 14, 16, 17

K MHCTpyKUHH.
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IMpunoxenune Ne 10

Kk OenepanbHEIM HOpMaM M IpaBUiiaM B 0671acTH
pOMBIILIEHHOH 6e30macHocTH «VIHCTPYKIHUA 10 pacueTy
{ IPUMEHEHHUIO AaHKEPHOM KpEeNH Ha YroJbHBIX IIAXTaxy,

YTBEPKACHHBIM IpuKka3oM DeepaibHOM CITyKObI

10 HKOJIOTHHECKOMY, TEXHOJIOTHUECKOMY
¥ aTOMHOMY HaJ(30py
ot «19» nHosOps 2020 . Ne 448

KOMBUHHWPOBAHHBIE KPEIIA

1. OBJACTb IIPUMEHEHMSI KOMBUHHPOBAHHBIX KPEIIEA
N UX KOHCTPYKTHUBHBIE COCTABJIAIOIIHME

1. KomGuHHpoBaHHas Kpemnb (aHKepHasi KpPeIlb B COYETaHUH C IPYTMMH THIIAMHA
OrpaXKAalolIell WK MONAEPKUBAOLIEH KperH) MPUMEHSeTCs B TOPHBIX BBIpaboTKaX,
PACIIONIOKEHHBIX B 30HAX Ie€0JIOTHYECKMX HapylIeHHiA, BRIBETPEHHBIX M OOBOJHEHHEBIX
TIOPOI, MMPH HATMYHH TOHKHUX MIPOCIONKOB YT, KaNbLUTA WX YIIUCTHIX aprHJUIATOB
B mpefenax IIyOMHBI 3aJ€lKH AQHKEPOB, B KalMTAIbHBIX TOPHBIX BBIPaOOTKAX
MOBBIIIEHHOM  OTBETCTBEHHOCTH C  JUINTENbHBIM  CPOKOM  JKCILTyaralluH
¥ B IOATOTOBUTEHHBIX TOPHBIX BEIPa0OTKaX PY HHTEHCHBHOM FOPHOM JIaBI€HHH.

2. KoMOMHHpOBaHHAsl Kpenb MPUMEHSETCS B CIEAYIOIIMX COYCTaHHUAX:

aHKepHas ¥ HaOpBI3r-OeTOHHASA KpETlb;

aHKEpHas C MeTaJUIMYEeCKHMMH IIOOXBaTaMH, C INaiibaMH MM OMOPHBIMU
IUINTAaMH, C 3arsDkKKoii B BHIOE  CBApHOW  METAJUIMYECKOM  PEIETKH
U HaOpBI3r-0eTOHHAsA KpeTb;

aHKEpHAas U MOAIOPHAs KpeIlb.

3. Bapuantel ¥ mMapaMeTpsl KOMOMHHPOBAHHOM KpEIM IPUHHUMAIOTCS
M PACCUMUTHIBAIOTCA B 3aBHCUMOCTH OT COCTOSIHHS YCTOMYMBOCTH ITOPOA B TOPHBIX

BhIpaboTkax Tabnuna Ne 1 npunoxeHus.

Tabnuua Ne 1
Kateropuu ycToii1nBOCTH NIOPOX
Kareropus OneHka COCTOSHUS CwMmernenus KpoBix
YCTOMYHBOCTH IIOPOJ yCTOWYHBOCTH MOPOJ, ropuoil BEIpaboTku U, MM
I YCTOHUMBBIE o 50
II CPeHEYCTOHYIHNBBIC 50-200
111 HEYCTOWUYHBEIC 200-500
v OYeHb HEYCTOHYHBHIC 6onee 500
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Tpu He TPEIMHOBATHIX Mopoaax I xareropuu ycToMYMBOCTH, KOIZIa CMEIIECHHS
KPOBITH He IPEBBIIAOT 50 MM, rOpHast BEIpaboTKa KPENUTCsl ONHOM aHKEPHOH Kperbio
C ONOpHBEIMM IUIMTAMH W peLIeTHaTod 3aTDKKOH, JMOO TONBKO MOIIOPHOH
I HaOpBI3r-GETOHHOM KpETbIo, TOIIHHA KOTopoi npuauMaetcs 40-50 MM.

B ropHeIX BhIpabOTKax C TPELIMHOBATHIMM MOPOAAMH KPOBIIY, OTHECCHHBIMM
k I xareropuu yCTOMYHMBOCTH, HEOOXOAMMO YCTaHABIWBAaTh AaHKEPHYIO KpeIlb
C ONOPHBIMM IUIMTAMH M METAJUINYECKON CEeTKOH B KOMOMHALUM C MOAIMOPHOH HIH
HAGPEI3r-6eTOHHOM KpeTbio, TONIIUHA KoTopoii mpuHuMaeTcs 40-50 M.

B ropssIx BeIpaboTKax ¢ noponamu Il kareropuy yCTOMYMBOCTH, KOTa CMEIICHHS
xporm gocruraror 100-200 MM, NPUMEHSTh KOMOMHMPOBAHHYIO KPEIb, COCTOSIIYIO
M3 aHKEpOB C METAUIHYECKAMH [OIXBATAMH, PEIIETYaTOH 3aTsDKKM M MONOPHOH W
HAOPBI3r-0eTOHHOM KpETTbIO, TOMIIHHA KOTopoii nprHIMaeTcs 80100 mm.

4, KoMOMHHpOBaHHAs Kpelb BO3BOAMTCS B clemyiomeM mopsake. CHavana
YCTAHABNMBAIOT AHKEPHYIO Kpelb, 3aTeM MOAIOPHYI0 MIM HaOphI3r-GETOHHYIO.
B noponax III u IV kateropuu ycTOW4MBOCTH CHa4Yalla YCTaHABIUBAIOT MOAIOPHYIO
Kpelb WM, B Ka4eCTBE BPEMEHHOM, HAHOCAT Ha KOHTYp KPOBIM H GOKOB IOpHO#H
BEIpa0OTKH CNodl HaOphI3r-6eToHa, MOBEPX KOTOPOIO YCTAHABIUBAIOT AHKEPEI
C METAJIIMIECKON CETKOM HIIM CBapHO# peleTkoi, 1 HAHOCAT BTOPOH CJIOH.

II. PACYET ITIAPAMETPOB KOMBHHHPOBAHHOM KPEIIM, COCTOSIIIEN U3

AHKEPOB 1 HABPI:BI‘-BETOUHHOI?'I KPEIIH, ITPU TOPHOM JABJIEHUH
CPEAHEU UHTEHCHUBHOCTH

5. OxumaeMble CMEIIEHHs KpPOBIM B TOPHOM BEIpaGOTKe, 3aKpEILICHHON

AHKEPHOM KpeIbIo B KOMOUHALIMH ¢ HaOPBI3r-GeTOHHOM, onpeenstoTcs no Gopmyie:

Ua.H =Ukpk8’ (1)

e U,. — cMellleHHs KPOBJIH TOpHO# BEIPaGOTKH, 3aKPEMJICHHOH aHKEpHO! KpeITbio
B COUETAHUH C HAOPHI3r-0ETOHHOM, MM;

Uyp — CMEIIIEHUs 3aaHKEPOBAHHON KPOBIIM TOPHOH BRIPAGOTKH, PacIONOKEHHOM
B OCaJO4HBIX IOPOJAaX BHE 30HBI BIHMSAHHSA OYHCTHBIX paboT, MM. Ompenenstorcs

o popmyine (7) B npunoxerun Ne 17 k UHCTpyKIuy,
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ks — ko3 duLEeHT BIUSHUSA HAOPHI3r-GETOHHOM KpelH Ha CHIDKEHUE CMELIeHUH

TI0pOJ B rOpHO#t BeIpaboTKe, Tabmua Ne 2 MpUITOKEeHHUS.

Tabauua Ne 2
3nauenunn ko3 Ppunnenrta ks
Tosmusa HabPEI3r-6eTOHHOM KpenH J, MM 25 50 75 100 125
KoaddummenT ks 0,70 0,65 0,60 0,55 0,50

6. HeobGxomumoe COIpPOTHBICHHEe AaHKEpHOH KpemH P, kH/M%, u nnvHa
aHKepoB l,, M, A obecreyeHHs MOAJEPXKaHHsS TOPHOH BHIPAOOTKH COBMECTHO
aHKepHOW M HaOpBI3r-OETOHHON KPEIbIO ONPEAECIAIOTCSA MO 3HAYCHUIO OXHMIAEMBIX
cMeleHuii kposid U, ¥ IIHpHHE FOPHOM BEIPabOTKM B IPOXOJIKE B 10 6 M, pUCYHOK
1, npunoxerue Ne 1 k Mucrpykuuu. IIpu mmpuae BbpaboTku Gonee6 M pacuer
IPOBOIMTCS B COOTBETCTBHH C NpHiIoskeHHsAMH Ne 3, 4 k MHCTpyKIHH.

Tonumua HaGPHI3r-6eTOHA MPUHUMAETCS C YUETOM Kilacca YCTOWIHBOCTH IIOPOJ,
¥ DOJNOKEHHWH IyHKTA 3 TIPUJIOKEHHS TaK, YTOOBI CMEIICHHS KPOBIH YBS3bIBAIHChH
¢ MapaMeTpaMy aHKepHOH KperH, ONpeeNsieMbIMU II0 pUCYHKy 1 mpuoxenus Ne 1
kK VHCTpYyKIMM, M He TpEBBICHIM [IONYCTHMBIX BElMYMH [UIi obecredeHus
3KCILTYaTAl[MOHHOTO COCTOSTHUS FOPHO# BEIPaOOTKH.

ITo nonyYeHHOMY 3HAYEHHIO HEOOXOAUMOTO CONPOTHBIICHHMS aHKEPHOW Kpery,
P,, kH/M?%, 1 pacueTHOM HecylIell COCOGHOCTH MPUHATOIO OJHOTO aHKepa N, kKH,
B COOTBETCTBHM ¢ MHCTpyKIHell onpenensercs KOIMYECTBO aHKEPOB B PslaX My,
TpebyeMoe pacCTosHEEe MEXAY aHKepaMu B psiny Cp, M, ¥ paCCTOSIHHE MEXIY psAlaMH
ankepoB Ci, M. BrImonHfAercs NpoBepKa PacCTOSHMA MeEXIy pPAAaMH aHKEpOB
110 YCJIOBHIO oGecrieueHns HeoOX0MMMOH ILTOTHOCTH HX yCTaHOBKH I1, aHK/M>.

PacueT napaMeTpOB aHKePHOM KperH B 60KaX TOpHO! BEIPAOOTKH BHIIIONTHAETCS
o npunokeHuto Ne 2 x HCTpyKium.

III. PACYET IAPAMETPOB KOMEHHHPOBAHHQVI KPEIIN,
COCTOSIIIEA U3 AHKEPHOHU U MOAIIOPHOU KPEIIN

7.1Ipu WCIONB30BaHAM aHKEPHOH Kpenu B KOMOWHAUMU C IOINOPHBIMH

KpeIsiMH  HECyllas CIIOCOOHOCTH KOMGI/IHI/IpOBaHHOﬁ CUCTEMBI OIIPEACIIACTCA
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KaKk CymMMa HECYIIHUX CHOCO6HOCTCI71, BXOIIUX B KOM6I/IHaI.II/IIO aHKepHOﬁ

U TIOATIOPHOM Kpemu:

Po,=F+F )

nxp s

rfie P yxp — HeCyIas crioco6HOCTh KOMOMHMPOBaHHOM Kperd, KH/M?;
P, — Hecymas cioco6HOCTE aHKEpHOM Kpend, KH/M%;
P.xp — HECYIIIAS CTIOCOBHOCTH MOATIOPHO# Kperu, KH/M?.
8. BennunHa CMeIEHHI KpOBIHM B TOPHOH BBIpabOTKE KOMIIEHCHPYETCS
AaHKEPHOM H TIOANOPHOW KpemsMHu. BennumHa CMEIIEHMH, NPHXOIAINXCS
Ha aHKepHylo kpemb U, momkHa Obith He Oonmee 300 mMMm. BennuuHa cMmeleHHi

U,.« KOMIIEHCHUPYETCS OANOPHOI KPEbIo | onpefelseTcs no Gopmye:
Un,KzU_ Ua- (3)

Oo6ume cmemenus nopon U Ais TOPU3OHTANBbHBIX M HAKIOHHBIX TOPHBIX
BEIPAGOTOK, PACHONOKEHHBIX BHE 30HBI BIUSHUS OYHUCTHBIX paboT, ONpPENEIAIOTCS
o npunoxxeHuto Ne 17 k MacTpykiuu.

9.llpuHUMas JOMYCTUMYKO BENWYMHY cMelleHud U, NpUXOASIIMXCS
Ha aHKEPHYIO Kpenb (oHa cocrasiseT 30—40 % ot obumx cMemenuit U, Ho He Gonee
300 MM), P, u I, onpenensem 1o pucyHky 1 mpunoxenus Ne 1 x Muctpykumu. Janee
1o ¢popmysie 3 MPUIOKEHUS OIpeAenseM BeIHYNHy CMeLleHUA U, x, MPUXOIAIINXCS
Ha TIOATIOPHYIO KPellb, M BCE PacUeThl €€ IIapaMeTPOB BEHITIOIHAETCS 10 MPHIOKSHHIO
Ne 17 x Uactpyknum.

BeiOupaeM mOOXOAAIMI UIS pPacCMAaTpUBAaEeMBIX YCIOBUM THII Kpemy,
pacCUHTEIBAEM HEOOXOOUMYIO IUIOTHOCTh YCTAHOBKM M IIPOBEPSEM COOTBETCTBHE
KOHCTPYKTHBHO# MOAATIMBOCTH IOAIIOPHOH Kpenu 0XUIaeMEIM CMEICHUAM IIOpPOA.

Jlns  obecniedeHHss COBMECTHOH pabOTBl aHKepHass Kpemb CKPeIsgeTcs
C MIOATIOPHOM KPEeMbio. DTO BHIITOMHAETCS YCTAaHOBKOH JOMOMHUTEIBHBIX TPOJOTBHBIX
METAIMYECKHX IIO[XBATOB, COEIMHEHHBIX CO CTEPXKHAMHU aHKEPOB U IOANOPHOM

KpeIbo.
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IMpunoxenue Ne 11
k DenepaibHEIM HOPMaM U IIPaBHIaM B 0071aCTH
npombiieHHOH Ge3onmacHocTH «MHCTpYKIHS 0 pacyeTy
¥ IIPUMEHEHHUIO aHKEPHOH KPENH Ha YTOMBHBIX HaxXTax»,
yTBEPKIEHHBIM mprKaszom DenepanbHol CyxO5l
10 3KOJIOTHYECKOMY, TEXHOIOTHIECKOMY
¥ aTOMHOMY Haa30py
ot «19» HosOps 2020 . Ne 448

PACUET IIAPAMETPOB AHKEPHOH KPEIH MOATOTOBUTEJIBHbBIX TOPHBIX
BBIPABOTOK, HAXOJAIINXCS B 30HAX ITOBBIIIEHHBIX MPOSIBJIEHAY
I'OPHOI'O JABJIEHUS

1. 3oms! ITTIT]] 06pa3yroTcst B 06I1aCTH KOHIEHTPALMK HANPsOKEHHM B MacCHBE
TMOPOJ OT IIEAUKOB M KpaeBbIX 4acTeil, OCTaBICHHBIX IpH pa3pabOTKe CMEXHBIX
Y4acTKOB WJIH IJIACTOB.

[TocTpoeHHe NapaMeTpOB 3THX 30H oTIU4aercs ot 30H 111

B omiuune ot 30H [1T7], 30u51 ITTTJ] He OmacHsI 110 TOPHBIM yAapaM, BEIOpocam
ymis (MOpOoJIbl) U rasa.

2. OcHoBupiMH TapamerpaMu 30Hbl IIIINJ sBnsioTCs: HanbHOCTH BIMSHHUA
110 HOPMAJIH OT OTpabaTHIBAEMOTO ILTACTa B KPOBIIO /gy M IIOYBY /5H, COOTBETCTBEHHO
nmpu mofpaboTke W HaapaGorke (PUCYHOK | NpHUIIOXKEHHs), TPOTSHKEHHOCTh 30H
BIMSHAS KPOMKH IUTACTa B HANpAaBIEHMHM BBIPabOTAaHHOTNO HpPOCTPaHCTBa /m ¥ Iy,
TPOTSXKEHHOCTh BIMSHUA KPOMKH IUIACTa B HAIPaBIeHNH MacCHBa ymis /v 4 Jam.

3. JlanbHOCTh BIMSIHHS KPOMKHM IUlactTa (KpaeBOM 4acTH MM LEJIUKa)

ompezensercs no GopMyam:
B KPOBJIE: gy = (L4, +28)-(1-0,4n) ; (1)
B IIOYBE: hyy = (141, +28)-(1-0,4n), (2)

rae lOCT — IIHApPMHA 30HBI OCTATOYHOrO OIIOPHOIO OaBJICHUs, M, OIpeaecisaeMan

1
I =117k, (0,8+0,15m,) /3 + IZK : ©)
c.cp

o ¢opmyie:
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3mech kip — KOIDQHUIUEHT, YYHUTHIBAIOMMUK OOpYyIMIaeMOCTE OCHOBHOH KPOBIH
BIusOmEero miaacra, paseeiii  0,8; 1,0; 1,2 COOTBETCTBEHHO Ui  JIETKO-,
cpeqHe- H TPYJHOOOpyIIalomecs KpOBIIH;

R..cp — CPEIHEB3BEIIEHHAs [IPOYHOCTh Ha CXaTHe BMEIAIONIMX TOPHYIO BEIPaOOTKY
nopox, Ml Ia;

K! — xo3¢dunuent pasmeproctH, passslit 1, MIla/m;

my — BEIHUMaeMasi MOIIIHOCTh IUIAcCTa, M;

N — KO3(hQUIHEHT, YYUTHIBAIOUIMI NPOIEHTHOE COAEpXKaHWe IeCUaHHKOB
B IOPOZIaX MEXKAYIUIACThS, BHIPAXEHHBIH IeCATUYHON IPOOKIO.

IMpy ABMXKyHmIEMCS OYUCTHOM 3aboe LIMpUHA 30HBI OINOPHOTO JaBJICHMA

yBenuunBaercs B 1,5 paza.

Puc. 1. 3ona IIIMT]] ot xpaeBo# 4acTH ILIacTA.

4. Tlonoxenue rpauusl 3odbl [IIIJ[ B HanpaBleHMH BHIPabOTaHHOTO
IPOCTPAaHCTBA  OmNpefeNseTcss  paccrosHmsmMd In  (opu  mopapaGoTke)

u Iy (ipu HagpaboTKe), BEIYUCISEMBIMH 110 GOpMyIaM:
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B KPOBIJIE: I =\hy(hy —hy) 5 4)
B [IOYBE: l, = hy(hy, —hy), (5)

e Ay U hy — PacCTOSHHE OT BJIHUSIOLIETO IUTacTa JO FOPHOH BHIPAOOTKH B KPOBIE

U B [TIOYBE, M.
5. B HanpapleHMM MaccuBa YOI ITONOXeHHe TIpaHuubl 3oHbl T

onpeneieTCs B 3aBUCMMOCTH OT YKa3aHHbIX BBIIIC BEJIHYIHH 110 (bopmynaM:

B KpOBIIE: I =1 11— L'3 ; (6)
hEH
2
B M1OYBE: Iw =l 1= LY . @)
Py

6. B Tabmuie Ne 1 mpuiokeHHs NPUBEACHHI 3HAYEHUS INHPUHBI 30HBI
OCTAaTOYHOIO ONOPHOIO JIaBiieHHs B quanasoHe nryomH 300-900 M u MoITHOCTH
mwiacra 1,04,5 m.

7. CMelIeHns OpoJ B TOPHBIX BHIPaGOTKaX, HPOBOAMMEIX IIOCTE OTpabOTKHU
COIMXEHHOTO IIacTa M pacmoioxeHHbIX B 30He IIIII]] or kpaeBoi 4acTH CMEXHOTO

miacta U, » MM, OIIpE€ICIAIOTCS I1o0 (I)OpM}’J'IEI
U = UOK i (8)

rne Uy — cMellieHHe Opo B TOPHBIX BBIPAOOTKaX, HE UCIBITHIBAIONIUX BIUSIHUS 30H
[IT]], MM, ompefenseTcs B COOTBETCTBHM ¢ IpuioxeHusmu Ne 3, 7, 8, 14, 18
k UHCTpYyKLIMH.

K; — x03(GUIMEHT yBelIHueHHs CMEILEHHii OOl KPOBIH FOPHBEIX BBIPAGOTOK
B 30Hax IITI[J] WM MX CHWXKEHHS B 30HaX pasrpy3ku. Uit ropHBIX BhIpaboTOK,

pacIONOXKEHHBIX B HajipaGoraHHOM MaccuBe K;= Kpu, B noapaboTaHHOM MacCHBE

K,' = Kpn.
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Tabnuya Ne 1
IllupHuHA 30HbI OCTATOYHOTO ONIOPHOTO JaBJEHHS, locr, M

H, m, K R., MIla H, m, K R., MITa
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 1,2 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 80 68
0,8 39 30 26 0,8 51 38 32
1,0 1,0 49 38 33 1,0 1,0 64 47 40
1,2 59 45 39 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 4,5 1,0 99 73 63
12 92 70 67 12 119 88 75

B ropeix BEIpaGoTKax, pacronoxeHHbIX B 3oHe I, pacder cMmelneHuit
IIOPOJI MPOBOJMTCS C YIETOM UX MECTONONOXEHUS OTHOCHUTEIBHO MPOSKIUU KPOMKH
KpaeBoii yactu. Ha prcyske 2 npuiioxeHHs [I0Ka3aHa CXeMa BIMSHUSA KPacBOU 4acTH
Ha MacCHB.

8. Koa(phuuueHT u3MeHeHHs cMeeHUi OTHOCHTENBbHO Uy MMeeT MaKCHMaJIBHO®
3HAYEHME Ha MMPOEKIMH KPOMKH Iuiacta Ky ¥ Ky B Toukax 4 u 4.

Ha paccrosuud Ipv 4 lum B cTOpoHy MaccuBa KodhduuumeHT paseH 1,0
(Touxu B u B'), Ha paccTosuud /i U /g B CTOpOHY BBRIpabOTaHHOTO MPOCTPAHCTBA
Kpy 1 Kpp MEHBIIIE €THHUIIBI.

9. Benmuunnel koddduuueHtoB Kyn ¥ Kyxn TpH pacloNOXeHHH TOpHOU
BEIPA0OTKY Haj WIH O KPOMKOH 0TpabOTaHHOIO yrojbHOrO ILIaCTa ONPEAEeIIOTCS
II0 PHCYHKY 3 pHIOMKEHHs. 3Ha9eHus Ko3ddHImenTa pasrpy3ku npu noapaborke Kpn
HaxonsaTcs mo Tabmuue Ne 2 npuioxeHus, npu Hagpabotke Kpy — 1o tabnmue Ne 3

TIPHJIOKEHHS.
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11} E—— 5
K=1,0 | ocs eupabonior .*f.’f‘

b 3. —

0

I% Sovinih L._p,

Puc. 2. Cxema snusHus Ha popmuposanue 30H ITIT]] kpaeBoit yacTd macra:
K - xosdphuuueHT cMeIleHMH 1mopox OT BIMSHMA KPOMKH  IIAcTa,
Kiai, K — k03 GHIMEHTHI yBeNUYEHHs CMEIIIeHUH TIOPOJ Hafl M IOl KPOMKO# Iu1acTa
(toukn A, A"); Ken, Kem — Ko3hUIMEHTH pasrpy3ku B NOAPaGOTaHHOM
M HafpaGOTaHHOM MAaccuBe; /mv, /uv — MPOTKEHHOCTh BIMAHMSA KPOMKH IIacTa
B HaIpaBIeHHM MacCuBa ymis; /i, /gy — IPOTSHXKEHHOCTH 30H BIMSHHS KPOMKH ILIacTa
B HaIIpaBJI€HHH BHIPaGOTAHHOTO NPOCTPAHCTBA; A, Ay — PaccTOSHUE OT BIUAIOLIEN0

ILTACTa JI0 TOPHOH BBIPabOTKH B KPOBJIE U B IIOYBE.
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Puc. 3. I'paduk onpenenenus Kxn v Ky NP 3aI0KeHUH FTOPHOH BEIpabOTKY Hasl
MK TI0]] KPOMKO# IIJIacTa Ha pacCTOSHUM Ay WU Ay IPH COOTBETCTBYIOLIMX

3HAQUYEHUSX Mgy Wik hgn.

10. 3akoHOMEpHOCTh H3MEHeHHs KodGhduuueHTa cMemeHud K; mnpuHATa
JTHHEHHOM B IIPOMEXYTKAX MEXY TOYKaMH Ha oTpe3kax b4 u AB B noapaboTaHHOM
MaccHBe, Toukamu 5’4’ u A'B' B HafpaGoTaHHOM MaccuBe. BenmunHa koa¢hduureHTa
K; onipenensercst rpaguuecky 1Mo pUCyHKY 2 IIPHIOKECHHUS.

Ananutrdeckun  kodpbumment K; gns HagpaOoOTaHHOTO — MacCHBA
IIPH PACIOIOKEHHH TOPHOM BBIPA0OTKH CO CTOPOHBI BEIPAOOTAHHOIO NPOCTPAHCTBA
(pu x; < ly), onpexpenseTcs no popmyne:

(K = Ko )y —%;) ' 9)

Ki =KPH ]
H
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Tabnuua Ne 2
3nauenns kodpdHuiHeHTA Ppa3rpy3kn npu noapaborke Ken
Conepxanue Benmuuuna Ken 0pH A, M
svomme s | 10 | 20 | 30 | 40 | 60 | s0 | 100 | 120 | 140 | 160 | 180 | 200

Ho 50 0,52 | 053 | 0,54 | 0,58 | 0,60 | 0,64 | 0,68 | 0,73 | 0,83 | 0,80 | 0,88 1,0
51-75 0,58 | 060 | 0,61 | 0,62 | 0,64 | 0,66 | 0,69 | 0,73 | 0,83 | 0,86 | 0,90 1,0
76-100 0,65 | 066 | 067 | 068 | 0,70 | 0,72 | 0,75 | 0,78 | 0,82 | 0,87 | 0,92 1,0

Tabnuua Ne 3
Ko>dduuuent pasrpyskn npu Haapaborke Ken
B, 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 pacronoXeHHH rOpHOM BEIPaGOTKH €O CTOPOHBI MaccHBa (TIpH X; < [um):

K, =1+ o =Dl =) (10)

i

lHM

Jlist moapaGoTaHHOTO MacCHBa IPH onpereneHun kodddumenTa K; B opMyIsl
9—10 npHIIOXKEHH TOACTABIAIOTCS cOOTBeTCTBEHHO Kk, Kpr, /1, /iv.
11.Ilpu pacrmoioXeHHH TOPHBEIX BBIPaOOTOK MoZA (HAaX) Hepa3pyLUICHHBIM

LIETMKOM YIJIsl CMEILEH s TTOPol B HUX, U, MM, oTpenessiorcs 1o hopmyie:

U=UK", (11)
rne Uy — cMellieHHe TIOPOX B TOPHBIX BhIpaOOTKaX, HE MCIBITHIBAIOIIMX BIHAHUSA
3o IIIIIJI, MM, onpefenseTcs B COOTBETCTBUM ¢ mpuioxkeHHaMH Ne 3, Ne 7, Ne 8,
Ne 14, Ne 17 x Unctpykium;

K% — xoadduimeHT u3MeHeHUs CMEHIEHUH B 30HE BIMSAHHA Hepa3pyllacMoro
IIeJTAKA.

I1IupuHa Hepa3pyIIAaeMOoro LeliKa, onpeenseTcs no Gpopmyie:

Hm
B, = 0,84ka ’—— , (12)
Ry

rae B, — MUHHUMaJIbHAA HIHPHHA HEPaspyuiacMoro neiamKa, M,
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ko — xo3bQUIMEHT BIMSHMA OCHOBHOM KpOBJIM IUIaCTa, Ha KOTOPOM
OCTaBIeH LMWK, paBHbii 0,8 — 108  JerkooOpylIaroIecs  KpoBIiH,
1,0 — mu1st cpenHeo6pyILaroIecs KpoBIX U 1,2 — U1 TpyAHOOOPYIIAKOIIEHCS KPOBIIH;
H — rny6una 3aneranus LeluKa OT IIOBEPXHOCTH, M;
Ry — IPOYHOCTS YIS LMK Ha OMHOOCHOE Cxkarve, Mlla;
My — BBIHAMaeMasi MOIIIHOCTh, M.
12. MuHMMaNbHAS IIUPUHA HEPaspylIaeMoro IejluKa By, ONPEACNAeTCs

10 PUCYHKY 4 IIPUIIOXKCHHUS.

NN J
ANV dPsk
NN A A
N | =
Z

\

N\/Z=

]
0 200 400 600 800 1000 H, M

740

(/4N
// / 20
K=0,8 / / / 24

// .
4 / 32

1,2 B, M
Puc. 4. HoMorpamma Juist onpezieNieHysi MUHMMAJIBHOM IIIHPUHEI

Hepa3pyIlaeMoro IeuKa.
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Il rpadudeckoro ompeneieHus KodhQUIUEeHTa YBEIUYEHHS CMELIeHHH
BO BCell OONAaCTH BIMSHHS II€JHKAa Ha PUCYHKE 5 NpPHIIOKEHHS B IPOH3BOJIBHOM
MaciuTabe MoCTPOSH BIUAIOLIMA MJIACT C LIETUKOM, IIHPHHA KOTOPOIO YIOBIETBOPSAET
YCIIOBHIO By < B < 2lo¢r. Ha paccTosHUAX A ¥ Ay NapajuleIbHO BIUSIONIEMY ILIACTY
IPOBEAEHE OCH BhIllE- WU HUKEPACTIONOXKEHHBIX TOpHBIX BhIpaborTox. C neBoi
CTOPOHEI PHCYHKA MEPIEHIUKY/ISIPHO OCH TOPHOH BBIPAaOOTKH, IOCTPOEHA IIKaja
3HaYeHui koddounuenta ysemudeHus cMmemieHud K. UYepes KpoMKH LenHKa
TIPOBEEHE! BEPTUKAIBHbIE JIMHAM, OT KOTOPBIX OTIIOXKEHBI PacCTOSHHs /i ¥ [y, HA MX
KOHI[AX OTJIOXEHBI KO3 (HIMEHTH H3MEHEHUS B HAaH9AIBHBIX TOUKaX 30HEI Kpn ¥ Kpn
U B cTBOpe ¢ Kpomkoii nenuka Kyn U Kxu. Bce mepednciieHHble BBILIE PacCTOSHUA
1 Ko3(QPHIMEHTE ONMpeessioTcs mo GpopMynaM U rpapukaM, NPUBEICHHBIM BHILIE,

P aHAJIU3E€ BIIUSHUSA KpaeBOﬁ 4acTH I1acTa.

K
[s) e
30 K = D K
20 \
Lo a S
E M o
oL [ |® _ losmpotorssl | _JKm
lu‘ lll
by
D D D N S G S O AT S
K By <5< 2ocr
0 = G 0y Di Kk by
Ka 1 10 I
20 N\
10 ‘ / Ra i K \v,
E; ) i M
P e e 0 O O Jor_|
Iy ! Iy

Puc. 5. I'paduxu 1715 onpezenenns kodhGpHLIEeHTa H3MEHEHUS CMEILEHUH T0PO

B 'OpPHBIX BBIpa6OTKaX Hag " 1o ICJIUKOM.
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13. KoappuupeHTsl yBeTHUEHUS CMEIIeHUi MopoJ OT LenuKa A TOPHBIX

BEIpabOTOK, MOMAAAIMKMX Haj Win mox ero kpomky, Ky u K, onpemensorcs

110 dhopMynam:
K. = Ke| (K =) 1—13—“ +1|; (13)
- HM - ‘
K =Ko (Ko =1) —7’?-“— +1[. (14)
L IM -

14. Koapdurments ysenndenns cMemmennit K. u K| Ha ydyactkax ropHsIx

HO

BEIPA0OTOK, MOMAAIONIMX Hal WIKM Mok HeHTp nenuka (Touku O u O;), onpenensior

1o popmymnam:
_ . -
Kt = (K =1 1- =% |+1] ; (15)
I 2l ) |
- 12
K2 = (K =1 1- =2 |+1] . (16)
I 2Ly ) |

15. INony4yernsle kKod(pGHUIMEHTH H3MEHEHHs] CMELIEHUM II0pOJ B TOPHBIX
BBIPabOTKaX, pacloyoKeHHBIX B yacTsax 30H ITTT/], ucrone3yrorcs uisl ONpeaeneHus
OXHJAEMBIX CMeIleH!i KpoBinu o ¢opmyne 8 mpuioxeHus. JanbHeHIIMA pacyer
apaMeTpOB aHKEpHOH Kpemnu BeJeTCs B COOTBETCTBUHU ¢ MIHCTpyKIMEH.

16. Aakepras kpenb B 3oHax IIIII'J]l Ha ynapoomacHBIX IIIacTax JAOJDKHA
IPUMEHATBECA C 00s3aTeNbHBIM BBINIOJTHCHUEM MEPOIPHITHH 10 TPHBEICHHIO

YIOJIBHOTO IIacTa B HEYAAPOOIIaCHOC COCTOSTHUE.
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[Mpunoxenne Ne 12

k ®eepanbHEIM HOPMaM U IIpaBHJIaM B 061acTi
[poMBILIIeHHO#H Oe3onacHocTH «IHCTpYKIHS 10 pacyeTy
Y IPAMEHEHUIO aHKEPHOH KPENH Ha YroJbHBIX MAaXTax»,

YTBEPXKIEHHBIM 1puka3oM DenepanbHoR CIyXOBI

TI0 3KOJIOTHYECKOMY, TEXHOIOTHIECKOMY
¥ aTOMHOMY HaJ30py
ot «19» HosOps 2020 r. Ne 448

PACYET IAPAMETPOB AHKEPHOM KPEIIA
KOPOTKHX OYUCTHBIX 3ABOEB

I. OBHIME NOJIOXKEHHSA

1.K cucremam pa3spaboTKH KOPOTKHMH 3a00sSMH OTHOCATCA: KaMepHad,
KaMepHO-CT0I00Bas ¥ KOPOTKUMH CTOI0aMH.

2. TexHOMOTHS BBIEMKH OIpPEHeNIIeTCss THUIOM IPUMEHSIEMOIO BBIEMOYHOIO
1 TPAHCIOPTHOTO OOGOpPYJOBAaHHS, CHOCOOOM KpeIUIeHHs M THIOM IPUMEHSEMOH
kperd. [OpHBlE BBHIPaOOTKM NPOBOZATCA TONBKO IO IacTy. OIHOBpEMEHHO
IPOBOAUTCS HE MEHee TpeX, MNapalIeNbHBIX IITPEKOB INIABHBIX HalpaBIeHHH.
IllupuHa Kamep H3MEHSETCSs B 3aBUCHMOCTH OT TOPHO-TEOJOTMYECKUX YCIOBUH
ot 5 10 12 M, JUIMHA UX JOCTHUraeT B OTASNBHBIX cirydasx 150 .

3. Bce MHOTOOOpa3sue cucreM pa3pabOTKU CBOAUTCS K HECKOJIBKUM THITUYHBIM
CXeMaM, KOTOpEIE MpeCTaBleHbl Ha pucyHKax 1-2 mpuinoxenus. ITpexu rmaBHOro
HANpaBJIeHUs MPOXOAAT A0 TPAHHMI] IIAXTHOTO MOJIA, a OTPabOTKa Kamep BeOeTcs
B HAllpaBJIeHUH OT I'PAaHMIL] K CTBOIY.

BHayajie MPOXOAAT OT YeThHpeX A0 IIECTH KaMep, KOTOphie IPaKTHYeCKU
ABIAIOTCS BBIEMOYHBIMM INTPEKAaMH, 3areM OOpaTHBIM XOIOM OTpadaTEIBAIOT
Hape3aHHble TOJNIOCHL, NP STOM JIMHHUA 3200 pacmonaraeTcs MepHeHAUKYISPHO
WM 10 JAMAroHad¥ K HX MPOXOIBbHOM oCH. bosbioe BHMMaHHE YAEISAETCS BOIPOCY
BBIEMKH OCTAaBJIEHHBIX HENMHKOB. CxeMa paboT M0 YaCTUYHOMY HM3BIICUYCHHIO [I€THKOB

IIpUBEJICHa Ha PUCYHKE 3 MPHIIOKECHHSI.




- .

Puc. 1. CxeMa oTpaboTKH yrolbHOTO IUIacTa KAMEepHO-CTONI060BOI cHCTEMOR

C BBEIEMKOM Y11 3aXOOKaMH.

Puc. 2. Cxema oTpabOTKH YTOIBHOTO IJIacTa KAMEPHOM CUCTEMOM

¢ 6apsepHBIMH LIETHKaMH.




95

Puc. 3. Cxema BefieHHs paboT 10 YaCTHYHOMY [TOTALIEHUIO TOPHBIX BEIPabOTOK:
] — yauBepcanpHas Bpy6oBas MaluHa; 2 — GypoBas MalllMHa JUi1 o0y prBaHUs 32601,
3 — B3peIBHas OTOOIiKa; 4 — IMOTrpy304Has MallMHa; 5 — CaMOXOIHAas BaroHEeTKa,
6 — OypoBO# CTaHOK AJI aHKEPHOH KpenW; 7 — IpHEMHas 4YaCTh MaruCTpajlbHOro

KOHBeiiepa.

IL. OITPEJAEJIEHMSI IINPUHBI U TAPAMETPOB KPEILUIEHHSI KPOBJIM KAMEP

4. BEIGOD IIMPHHBI KAMED MPOU3BOAUTCS IO TEXHOTOTHUECKUM COOOpaKEHHUAM
ucxond U3 ycioBui 3¢dexkTuBHON paboTel, 3aTeM Ui IPHHATOIO MPOJIETa KaMephI
OIIpe/ielIIeTCS MOLIHOCTh HECYINEro CIOs MOpOX, KOTOPBIH HEoOXOAMMO CKPEIHTh
aHKEpHOM KpeNblo, B pe3ynsrare 4ero Oyner obecriedeHO YCTOMYMBOE COCTOSHHE
KpOBIH KaMepbl. IIpd 3ToM IiyOMHA aHKEPOBaHHS KPOBIHM JOMDKHA OBITH paBHA
MOII[HOCTH 3TOTO CJIOS], 4 IFIOTHOCTE YCTAHOBKH aHKEPOB ONPEAEIIATHC HEOOXOMUMBIM
COIPOTHBIIEHHUEM KpETH.

5. Ecin Ha HEKOTOPOM PAaCCTOSHHH OT KPOBIH KaMephl PacIONOXeH CIIOH
kpenxoi nopoasl (R.> 60 MIla), To [yIMHy aHKEpOB B KaMepe HeoOX0IMMO BHIOpATh
U3 TeX cO0OpaXkeHHit, YTOOBI CPAaBHUTENHHO c1abble MOPOAHBIE CIOH IONBSIIHBATINCH
K 3TOMY KpeNKOMy CIIOI0. B 3ToM ciydae JUIMHY aHKEpOB, MX CONPOTHBICHHC,
KOJIMYECTBO aHKEPOB B PANY M PacCTOSHHE MEXIY PAJaMH aHKEpOB ONPEAENSIOTCS

B cooTBeTcTBUH ¢ pasgenamu [-11I mpunoxenns Ne 1 xk MacTpykumu.
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6. IIpu xaMepHO# crcTeMe pa3pabOTKK yNpaBlICHHE KPOBJIEH OCYIIECTBIIAETCA
C IIOMOILIBIO IIEIMKOB, a IPOJIETH KaMep BHIOMPAIOTCA UCXOA U3 YCTOWYHBOCTH IIOPOA.
IIIupuHa KaMepsl IPHHAMAETCS PABHOM YCTOHYHBOMY IIPONIETY KPOBIIHM ly, M, KOTOPBIH

ompezensercs no popmyie:

OQ@R{I—&E%EJ

C

v (+k, )y,

(1)

rzie /y — ycTOM4MBBIH NPOJIET KPOBJIH, M;

ho — MOIITHOCTD HIXKHETO CJIOS KPOBIIH, M;

£ — GespasMepHslii koddduuuent (mis yciaosuii momorux mmactoB Kysbacca
pasHsIii 0,7-0,8);

ki1 — X03()OHIHEHT KOHIIEHTPaUy JABICHHS B MECTE 3aKPEIUICHHs] HHKHETO CII0s
KpoBiH (ku = 1,5-2,0);

y — 06beM Bec Topoy (IoapaboTanHok Tomum), MH/M?;

H — rnyGuna pa3paborki, M;

R. — IpOYHOCTH TIOPOX (HIKHETO CII0S KPOBIIM) Ha 0fHOOCHOE Cxxatue, MIla;

ki1 — k03 OUIUEHT TPUTPY3KH HUKHETO CJI0S KPOBIIH;

Yo — OOBEMHBIH BeC HIDKHETo criosi Kposiu, MH/M’.

7. llluprHa MeXIyKaMepHOTo JICHTOYHOTO LENMKa MPU YePeOBAHMU KaMep

U LIEJIMKOB ONpeAeIA€TCs peIICHUECM PaBCHCTBA OTHOCUTC/IBHO By

(4+8,)YHk, =B, R k,, (2)

rae A — IMpHHA KAMEpHI, M, IPUHAMAETCS PaBHOH MM MeHbINeH /y;
By — IIHPHUHA MEXIYKaMepHOTO IEIINKa, M;
k3 — xoappuuueHT 3amnaca;
Ry — KyOUKOBas IPOYHOCTB YA Ha cxarue, Mlla;
ky — xoadduryeHT GOPMBI, paBHBIN:
Bl-l

k, =0,75+0,25—, €)
m

B
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37IECh M — BBIHUMaeMasi MOLIHOCTB I1J1acTa, M.

8. I'my6una pabGor mpu HEOOXOZUMOCTU COXpPAHEHHUS 3€MHON ITOBEPXHOCTH
HpUHUMAaeTCs paBHOU (paKkTHUeCKOMy paccro;mmd OT KpOBJIH IUIacTa IO 36MHOMH
IOBEPXHOCTH.

B ocrameHBIX choydasx, H, M, IIpUHHUMaeTcs pPaBHOM MOIIHOCTH
HETIOCPEACTBEHHOM KPOBIH, HO HE MeHee 24.

9. MOIIHOCTD HECYILIETO CIOS, My ¢, M, OIIpeJieIseTcs 10 GpopMyIe:

(4)

rae A — IUpHUHA KaMepBl, M;
v — 06peMHBIH Bec mopoa, MH/mM;

1 9
k, — koadduLMEeHT 3aKpeIUIeHHs KPOBIH Ha ONopax, paBHEIH 1,41-1,63;

k;— K03 (QUIMEHT MPUTPY3KH BEHIILIENEXAIMX OPOJ, paBHBIHA 2,5-3,0;

k3 — k03 QUIMEHT BIUSHHUS OMOPHOTO JABJIEHUS OT paHee OTPabOTaHHBIX KaMep,
paBHBIi 2,5;

ks — xodpdHIHEHT BIUAHHS TPEIIUHOBATOCTH IIOPOJ KPOBIM, PAaBHBIA
B 3aBHCHMOCTH OT Tuma kposnu 0,6—0,9;

ks — xoapdHUIMEHT yBeIWYEHHS IPOYHOCTH IIOPOA 3a CYET AHKEpOBaHHS,
paBHbIit 1,3-1,4.

10. [liHa aHKepOoB, oNpenelsieTcs 1o popMyIe:
IL=m_+1 +1, (%)

rae [, — my6uHa 3amaca JIMHEI aHKepa BbILIe HeCYINero cos, puaumMaemas 0,5;
l; — IyIMHA BRICTYMAOMIei YacTu aHkepa, pasHas 0,15-0,2 M.
11. Tlepen pacuetom mo ¢opmyie 4 NPHIOKEHHS, HEOOXONUMO IMPEACTABUTh
PACUETHYIO CXeMy, BHIOpaTh 3HaueHUs KO3(pGULHEHTOB, BXOAAIINX B oTy hopmyiy,
¥ OTIPE/IEIUTH CPEAHEB3BEIIEHHOE 3HaYeHHEe IPOYHOCTH MOPOJI Ha OMHOOCHOE CXKATHE

R. o dpopmyine 3 mpunoxerus Ne 1 xk MHCTpyKIun.
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12. Heo6xonuMoe CONpOTHRICHHE aHKepHOH KperH, P, KH/M?, onpexensercs,
UCXONs M3 00ecIeyeHus «TOAIIMBKIA» HECYILIEro CJ0s K BBIIIEPACHIONOKEHHBIM

yCTOfI‘IPIBBIM nopoaaM, BeC KOTOpPOro 3aBUCHUT OT MOIIIHOCTH U ITIOTHOCTH ITOPOA:

P.=m_ vk, , (6)

ak

e k; — ko3 durmeHT 3anaca, k=1,2-1,7,
¥ — 00BEMHBII Bec Mopoj kposiy, KH/M>.
13. TpeGyeMoe KOIHYECTBO aHKEPOB B PALY, My, OIPEAIIAeTcs 0 GopMyIe:

n, Ll ; (7)
Na
rae C, — MPHUHATOE PacCTOSHUE MEXIY PSAAaMU aHKEPOB, M;
N, — Hecymas cmocoOHOCTh ONHOTO aHkepa, KH.
[Mony4eHHOE PacueTOM KOJIHMYECTBO aHKEPOB B Py OKPYIVIAeTCA B OONBLIYIO

cropoHy 10 0,5.
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Ipunoxenue Ne 13

k QeepalbHEIM HOPMaM | TpaBHiaM B 0071acTH
HPOMBIILTEHHOH 6e30nacHOCTH «IHCTPYKIHS 110 pacyeTy
U MPUMEHEHHIO aHKEPHO KPEITH Ha YTOJIbHBIX IAXTax),

yTBEPXKACHHBIM TTprKa3oM DeneparbHOl CIry K05l

10 3KOJIOTHYECKOMY, TEXHOIOTHYECKOMY
¥ aTOMHOMY HaJI30py
oT «19» noabpa 2020 r. Ne 448

PACYET TIAPAMETPOB AHKEPOB B 'OPHBIX BBIPABOTKAX,
OBOPYIOBAHHBIX NOABECHBIMH MOHOPEJIBCOBBIMH JIOPOTAMH

I. PACYET ITAPAMETPOB AHKEPHOI KPEIIM KPOBJIH T'OPHBIX BBIPABOTOK
C YYETOM ITIPUI'PY3KH OT MOABECHOU MOHOPEJIbCOBOH JOPOTH

1. KpoBis ropHeIx BbIpabOTOK, B KOTOPBIX MPEAyCMAarpHBaeTcs IIPUMEHEHHUE
MOIBECHOH MoOHOpenbcoBoit gopord (manee — IIMJI), WCHBITBIBaET MpH
ee OKCIUTyaTalld¥ JeiiCTBUE J[OMONHUTENBHBIX HAarpy3ok (B TOM YHCIE,
IMHAMHMYECKHX). DTO OOCTOSATENBCTBO NOMMKHO OBITH YYTEHO IIPH OIpeNeNeHUH
TapaMeTpOB aHKEPHOM KpelH IyTeM yBeIWYCHHs 3HAYEHHS PAcUeTHOW YHeIbHOH
Harpy3ku P, Ha BEIHYHMHY npnrpy31<ﬁ AP,, co3naBaemoii mepeBo3uMbeM mo IIM/I

TPY30M.

3uaueHre AP, HaXOOUTCS U3 BEIPAXKCHUS:

Pk,
BC

I

AF, = ) (1)
e P,"* — MakcHUMaJlbHas CTaTUYECKas Harpy3ka Ha OfiHy MOABECKY, KH;

Cy — paccrosiHre MeXxny noaseckamu [IM/I, M;

ki > 2 — xo>(QdUIMEHT, YIUTHIBAIOMMN BIASHUE HA KPOBIIO JAWHAMHUYECKHX
Harpy30K, BO3HHUKAIOIUX NpH NIEPEBO3KE I'PY30B.

Pacuer Bemuuud P," u C, IpPOBOAMTICS B COOTBETCTBHH C DPasAeiioM
II npunoxenus.

ITapaMeTpsl aHKEpHOH KpemM KpOBIM TopHOM BeipaGotku ¢ IIMJI
ONpENENAIOTCS B CIEAYIOmEM Iopsake: Mo MHCTPYKIMH HaXOQWTCS 3HAYCHHC
yAENbHOM HArpy3KH Ha aHKEePHI P,, KOTOpas yBeIHYHBAETCA Ha 3HaueHHE AP,, rocie
yero 10 CyMMapHOM pacdeTHOW Harpyske P;t+AP, BbIOMpaeTcs HEOOXOAMMBIS THII

¥ TTapaMeTpsl aHKepHOH Kperu KPOBIIH.
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IL. PACYET ITAPAMETPOB AHKEPOB, CJIYKAIIUX JJIs1 IOABEHINBAHUA
MOHOPEJIbCOBOM JOPOTH

2. AHKepHl JIi MOJBEIIMBAHWS MOHOPENbCOBOH JOPOrd K KPOBJIE TOPHOH
BHIPAGOTKH YCTAaHABIHBAIOTCS JOTONHATENBHO K OCHOBHOM KpETIH TOPHO#H BBHIPaOOTKH.
PacueT napaMeTpoOB aHKEPOB, CyXalmx Jis kpermnenus 1IM/I, npoBoauTcs HCxons
W3 MAaKCHMAJbHOIO Beca MepeBO3MMOrO TIpy3a, BENMYHHBI JOIyCTUMOH HarpysKH
Ha OJHY MOJABECKY MOHODENBCOBOIO IyTH M HEoOXonumoro kodd@uuueHTa 3amnaca,
YYHTHIBAOILETO BO3MOXKHBIE JHHAMUYECKHE MMEPErpy3KH CHCTEMBI, ONpPENesIeMble
npousBoputenem [IM/I.

3. MakcuManbHasi CTaTWueckas Harpy3ka Ha ofHy moasecky Pr™, kH,

{
ompenensercs no popmyie:

anax — (Q:"ax -;Qr )k’l‘ , (2)

rie O™ — MaKCHMAallbHO-JIOIyCTUMEIN BeC MEpeBO3UMOIO Ipysa, IPUXOASALIUACS
Ha OTpe30K xpoporu L., kH;

L; — y4acTOK MOHODENbCOBOH IOPOTH, M, B Ipejesax KOTOpPOIo MPOHCXOAUT
ee HauboNbIIee HAIPyKeHHe (PUCYHOK | IPHIIOKEHH), ONPEAeNAeTCs IPUXONAIIIMCS
Ha HEro KOJTMUECTBOM I'PY30BbIX TEJIEXKEK g M pACCUMTHIBACTCS UCXOAS U3 TEXHHUIECKUX
xapaxrepuctuk [IM/I, TOIyCTHMOro Beca MepeBO3MMOro Ipy3a U rpy30MOABEMHOCTH
rpy30BOil TEIIEKKH.

O: — CyMMapHBI BeC HaBECHOIO (IIOAbeMHOro) oGOpyNOBAaHHA Ha Yy4acTKe
noporu L., kH;

k: — k03P GUIIHEHT, BeTMIHHA KOTOPOTO 3aBUCHT OT KOIMIECTBA HECYIIUX TEIEXKEK,

MONaJarolIuX Ha IBa CMEXHBIX pejIibCa OTHOCUTEJIBHO TOUYKH noaBeca " OIMpeaACAeTCA

o popmyne:

. 3)

34€CHh Ly — MUHUMAIIBHOE pacCTOsTHUE MEXIY HECYIIIUMH TEJIeXKKaMH, M;

Cn — paccrosiuue Mexay noaseckamu [IMI, M.
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4. Vicxons W3 KOHCTPYKIHMH IIOOBECOK M HX Hecylled CmocoOHOCTH Ny,
paccTOsHHe MexXay mnonBeckamu Cp BBIOHPAlOT C TaKMM pacdeToM, YToObI

BBINIOJIHAJIOCH YCIIOBHE!
max
P™k <N, (4)

e k; — kKo3(QUIHEHT 3amnaca, yIUTHIBAIOIINK JUHAMHYCCKUE NIEPErPy3KH CHCTEMBI,
onpezensemsit mpoussoauteneM [IM/] v mpuHUMaeTCs paBHBIM HE MEHEE TPEX.

TTox moaBecKoi TOHAMAETCsi KOHCTPYKIIHS, COCTOSINAs M3 PaCTKEK-TIOABECOB
— CHCTEMBI, COeTMHEHHBIX MeXTy co0oii CTepXKHeiA, I1eTeli, XoMyToB, 60NTOB Ha OAHY
TOYKY KpEIUIEHHS MOHOpenbca. TakuMm o0pa3oM, ofiHa MOJBECKa MOXET COCTOATH
KAaK M3 OJHOM, TaK U W3 HECKONBKHMX pacTshkeK. ECIM moclefHue CXOAATCSA B OQHOM
TOUKe KpEIUIEHMs MOHOpENbCa, TO Hecylllas CMOCOOHOCTh BCEH IOABECKH MOXKET
HE PaBHATHCS CyMMe HECyIIMX CIOCOOHOCTEW €€ OTHENBHBIX PaCTAKEK-IIOABECOB.
[MostoMy, mon BemuduHOW Ny clefyeT IIOHMMarb MHHHMAIbHYIO Harpysky,
P KOTOPOM MPOMCXOAWT paspylleHHe XOTs Obl OZHOTO J/IeMEeHTa IOABECKH,
IPUBOZSAILEE K BBIXOY €€ U3 CTpOS.

Eciu HepaBeHCTBO (4) MPHUIIOXKEHHS He BBINOJHAETCS, HEOOXOAMMO: YMEHBIIHTH
max
Bec TMepeBo3umoro rpyza O, 1u60 yBENMYUTH HECYIIYIO CIOCOGHOCT TOBECOK N,

60 COKPATHTD PacCTOsIHIE MeX Ty HUMHU Cp, THOO yBEMYUTE KOIMIECTBO IPY30BbIX

TeJIeKEK g.
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>
I

Puc. 2. Bapuants! noaseumsanus [IM/I: a — Ha 0fHOM aHKEpE C XKECTKUM
KpeIUIeHreM; 6 — Ha IBYX aHKEPax C )KECTKUM KpEeIUTEHUEM; 6 — Ha OHOM aHKepe

H LU, 2 — Ha JBYX aHKEepax ! HCIIAX.
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CyMMapHBIii BeC NEPeBO3MMOro I'py3a M HaBecHoro obopynaosanus Or"**+(Q,
NPUXOIAIMIACS Ha KOJIMYECTBO TPY30BBIX TEIEKEK ¢, HE [OMKEH IMPEeBBIIATh
UX HeCyIei criocoOHOCTH Nr.

5. JlnvHa NpsSMOJMHENHBIX CeKUuil mpuHUMaeTcs He Oonee 3,2 M. PaccrosHue
MeX Ty OJBECKAMH He JOJDKHO JOITyCKaTh IIPOTriba MOHOPENThCa MEXIy HUMHU Goltee
1/200 mmss! cexruu crennpodmis. Halizennoe pacctosHue Mexay noaseckamu Co,
paBHOE IIAary YCTAQHOBKM IOABEIIMBAIOIIMX aHKEpoB Cyn  MpOBepseTcs
HA COOTBETCTBUE ITUM TPEOOBAHUSIM.

6. HeoOGxonumas  Hecymmas  CIOCOOHOCTh  aHKEPOB Ny,  CIyXKamux
nns nonsemuBaHus [IM]], ompenenseTcss UCXONs U3 HecyIlel CIocOOHOCTH ONHOM
nogBeckd N, ee KOHCTPYKIHH (KOJIHYECTBa 3aKPEILISIOIINX MOJBECKY aHKEPOB Man)
U ko3 durmenTa 3anaca k;:

N_2 .
“ ok,

)

ITo HaiineHHON BenM4MHE N,; BHIOHUPAIOTCS COOTBETCTBYIOIIMH € Auamerp
aHKEPHBIX CTEP)KHEH.

7. JlnrHa aHKepOB MOJABECKA MOHODPEIBCOBOM JOPOTH [on HOMKHA OBITH GoMbIie
JUTHHBI aHKEPOB NEPBOIO YPOBHS, YCTaHOBIEHHBIX B KPOBIE€ IOpHOH BBIpaOOTKH.

Benmuunna /,;,, paccyuTeIBaeTcs 1o Gopmyie:

lan = laK + lsar ’ (6)

re lo — pacueTHas JIMHA aHKEPOB IIEPBOTO YPOBHS (C Y4E€TOM JTHHBI BEICTYNAIOIISH
B TOPHYIO BBIPaGOTKY 4acTH aHKEPHOTO CTEPXKH);

l.ar — BenWuuHA 3amnyOneHus mopsemnBaromux [IMJI aHkepoB Hal aHKepaMH
TIEpBOro ypOBH, KOTOpasl puHKMaeTcs paBHoH He mMeHee 0,5 M juis II TMna KpoBiH
o o6pymaemocty, u He Meree 1,0 M ms I, 1T 1 IV Trma xposnu no o6pymaemMocTd
(PHCYHOK 3 TIPUJIOXKEHHS).

JInuHa 3aKpeInIsIonel BTYJIKH JOMKHA ObITh He MeHee 1,1 m.
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8. 1 TONBECKH MOHOPEIBCOBOM MJOPOrH MOTrYT OBITh HCIOJIB30BAHBI
ClelMaJbHBIE aHKEpBl HEOOXOOMMOM  Hecymed CIIOCOOHOCTH, YKa3aHHOH

B IIYHKTE 5 IpHUIOKEHUS.

T
Puc. 3. ITpumep kperuenus IIM/I.
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[Tpuoxenue Ne 14

x enepansHBEIM HOPMaM H IpaBuiaM B 0671acTd
NpOMEBIIUIEHHO# Ge3omacHoCTH « AHCTPYKIHS O pacueTy
¥ IIPEMEHEHUIO AaHKEPHO! KPENHU Ha YTOJbHBIX MAaXTax»,

YTBEpXKICHHBIM TprKa3oM DeniepanbHOi CiryKObI

10 3KOJOTHYECKOMY, TEXHOJIOTHYECKOMY
¥ aTOMHOMY HaJ30py
oT «19» Hosa6ps 2020 r. Ne 448

PACYET IAPAMETPOB AHKEPHO# KPEINY COINPSKEHUN
1. OBIIUE HOJIO)KEHUSA U UCXOAHBIE PACYETHBIE JAHHBIE

1. BHAB CONpPSKEHMIl ONUHOYHBIX TOPHBIX BHIPAGOTOK IPEJCTABICHBI
Ha pHCyHKe | mnpunoxeHus. CONpsiKeHHS TOPHBIX BBIPAOOTOK MOAPA3HENAIOTCS

HA TIPAMOYTONBHbIE (@, 8) U OCTPOYTONbHEIE (6).

-1

a

| Z
;T_*7‘F_m __Z

Y =4
= .

— L
= —

~Y.
—~e A

Puc. 1. Busl conpskeHHii TopHBIX BBIPabOTOK:

“ik

w

il

il

a — NpsAMOE TIEPEeCCUCHHC, 6 — Kocoe epeceycHue, 6 — npsIMO€ OTBETBJICHUC,
2 — OCTPOYTOJIbHOE IIEPECCUCHHE; 0 — OTBETBJICHUE MO KpPIBOfI; e, Jic — COCITMHECHHNA
ABYX TOpPHBIX BLIpaGOTOK B OIHY, 3 — AByCTOPOHHCC OTBETBIICHUE,; U — IICPECCCYCHUC
C Pa3sHOCOM TOPHBIX BBIpa6OTOK; K — COINpsKECHHE TpeX TOPHBIX BBIpa6OTOK

(TpeyroNBHBIA y3ei); 1, M — IPUMBIKAHHE TOPHBIX BBIPa0OTOK.

2. Tpu mpoBeCHHH ¥ TIOAEPKaHUY MApHBIX TOPHBIX BHIPAOOTOK B yCIOBUAX

JAHAMHUYCCKHX l'IpOSIBJIeHI/If;I TOPHOTO OaBJICHHA (I'IJIaCTBI, OIlacHbIE II0 TOPHBIM
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yllapaM, BHE3aNHbIM BEIGpocaM yriIs (IOpoJIk!) U rasa) Bce paboTHI 110 mpoxozke cOoek
MeX Iy HIMH C OIpe/ieNleHreM Ge30IIaCHOTO PACCTOSHHIS 3aCedKH COOHKH 10 OMMKHETO
33605 TPOBOJMMON T[OPHOM BEIPAGOTKM, MPUHSTHIO MHUHHMAJIBHOIO OINEPEKCHI
OIHOTO IIPOXOAYECKOro 3a00si OTHOCHTENIBHO JAPYroro M pacueTy MIMpHHBL
TOIATTHBOTO LETUKA MEKAY BEIPAOOTKAMH CIIeyeT BBITONHATE C y4eToM TpeOoBaHMH
COOTBETCTBYIOLIMX HOPMAaTHBHBIX JOKYMEHTOB, DPerIaMEHTHPYIOILINX Oe3omacHbIe
ycnoBuUs paboTBI.

3. C6oiika MApHBIX TOPHBIX BHIPAGOTOK M KpEIUICHHE HX CONMPSIKCHUH
[POBOZMTCA C OTCTABAHMEM OT ONMXKHEIO MPOXONYECKOro 3a00f HA PacCTOSHHE

He MeHee /', onpeaesieMbIM 1o GopMye:

I'=15(B + B, +1,), (1)
rae Bl1 , B; — COOTBETCTBEHHO LIMPMHA KAXAOH MapHOM TOpHOH BEIPabOTKH
B IIPOXOIKe, M;

], — IIMpHUHA IIEUKA MeX Ty TOPHBIMH BEIPabOTKaMH, M, 8 OIIEPEXKEHHE IEPENOBOro
IPOXOTUECKOro 3al0si MO OTHOIIEHMIO K 3a00I0 Jpyrow BBIPaOOTKY IPHUHMMAETCS

He MeHee [", onpenenseMoro U3 BhIpOKEHUs:

I"=3(B} +B,+1). (2)
4. CylecTBEHHOE BIMSHIE HA YCTOWYHBOCTb COMPSKEHHH M COMPATatoIUXCs
TOPHBIX BBIPaGOTOK OKa3bIBaeT (opMa MX CEUeHHs, KOTOpas BHIOHpaeTcs C y4eTOM
MHTEHCUBHOCTH IIPOSBIEHHII TOpHOIO JaBieHMs, MaTepuana H THNA KpelH.
[Ipy aHKepHO# KpemH (opMa COMPHKCHUH NPUHAMACTCH OpSMOYTOJIBHOM MK
TpanmelMeBMIHOX C IUIOCKOH  Kposiei, COBMAAAIONIEl C IOBEPXHOCTAMU
HAILTACTOBAHMS TIOPOJ, 4 B IUIACTOBBIX BEIEMOYHBIX TOPHBIX BBIPAGOTKAX — C KpoBIeH
mnacta. B HEyCTOMUMBEIX MOpOJax M Ha CONMpSKEHMSIX € OONBIIHM MPOJNETOM
npUHMMaeTCs cBog4aras GpopMa CedeHus.
5. PacueTHas DIyOHMHA PACTIONOKEHHS CONMPSKEHHMSA OT 3eMHOH IOBEPXHOCTH
NpUHMMAeTCs, KaKk H Ui TPOTDKEHHBIX TOPHBIX BBIpabOTOK, MO IYHKTY 4

npunoxerns Ne 1 x MacTpykuuu.
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6. PacyerHas IIMpHMHA CONpPSKEHHM NpPUHEMAeTcs MO IYHKTY 3
npuioxeHns Ne 1 xk MHCTpyKIuH B 3aBUCHMOCTH OT BUJja CONPSKEHHUA.
PacueTHas IIMpUHA CONPSKCHHM, IEPECEKAIOMIUXCS U OTBETBIISIOLIMXCH

TOPHBIX BHIPabOTOK, pUCYHOK 1 (4, 6, 3, k) IPAIOXKEHHS, ONPEAENIETCA 10 hopMye:

B=.B'+B!, (3)

me By u B, — OaxTHdeckas NIMpHMHA TNEPECEKAIOMMXCA TOPHBIX BHIPaGOTOK
B IIPOXOJIKE, M.

PacueTHas MpHMHA CONPSXKEHMH C  COECOMHCHHEM,  OTBETBICHHEM
W [OpHMbIKAHHEM ONHON TOpHOH BHIpaGOTKM K  JpYrod, puCYHOK 1

(8, 2, 0, e, drc, u, 1, M) U PUCYHOK 2 (a, 6, 6) IPUIOKEHHUS, OTPEEINSIOTCS 110 hopMmye:

B=+B+05B?, 4)

rie Bi — pakTH4ecKas [IMPHHA [TIaBHOM rOpHOH BEIPaOOTKH B IIPOXOJIKE, M;
B, — dakTHyecKas MUPUHA, NPAMBIKAIOLIEH, OTBETBIISIONIEHCS, COeUHSIOMISHCS

TOPHO# BHIPa0OTKH, M.

a 0 B
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Puc. 2. Buzs! conpshkeHni Ny IPOBEIeHUH CIIAPEHHBIX BHIPAOOTOK:

a, 6 — IPAMOYTOJIBHbIE; 6 — OCTPOYTOJIbHBIE.

PacueTHas IIMPHHA COIPSKEHUH IOATOTOBUTEIBHOW TOPHOU BBIPabOTKH
C OYHCTHBIM 3a60eM, PHCYHOK 3 TpPWIOXKEHHS, NPHHMMAETCS pPaBHOM IIMpPHHE
MOATOTOBHTENILHOM TOpHOM  BhIpabOTKM B  Tpoxonke. PacyeTHas  BbICOTa
COMPSATAIOIIMXCS TOPHBIX BBIPAOOTOK M  CONpPSDKEHHH HPHHMMACTCS paBHOH
MX MaKCHMaJIbHOH ()aKTUIECKOH BBICOTE B IIPOXOJIKE.

7. PacueTHble CONPOTUBIECHHS IIOPOA OJHOOCHOMY CXaTHIO B MacCHBe

Rc CIeayeT ONpeACATh OTACIbHO IJIs1 KPOBIIH, GOKOB M IIOYBHI:
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B KPOBJIE — JUTS BCEX CIIOEB ITOPOJI Ha BEICOTY, PaBHyIo 1,5 pacyeTHOM MAPHHBL
COTIPSKEHNS;

B 60Kax — Ha GPAaKTHYECKYIO BHICOTY CONPSDKEHHUS C yUETOM BCEX CIIOEB IIOPOA
U yTIIs;

B [T0YBE — HA [NIyOUHY, PaBHYIO pacCue€THON IIHPUHE COIPSDKEHUS.

Jlnst psfia CMEXHBIX CJIOEB C M3MEHYMBOCTBIO Rc 10 30 Y% mnpuHMMaeTCs JUld
BCEr0 COMPSDKCHMS YCPENHEHHOEe 3HAa4eHHE PpacueTHOTO COMPOTHBICHHSA IOPOA

CKATHIO, ONpeeseMoe 1o popMyIIe:

R = (R, m, + R,m, +...+ R m, )kk, , )
mo+m,+...+m,

Bxomampe B (OpMyTy TapaMeTphl pacui(poBaHbl B  (opmyne 3
nprroxernus Ne 1 k MacTpyKImH.

8. BIGOp THIIA KPETH U OTpe/eNeHHe e apaMeTpoB IS CONPKEHHH rOpHbIX
BHIPaOOTOK ITIPOM3BONUTCS HA OCHOBE pacyeTa CMEIICHHWH MOPOA W OXHIACMBIX
HAIPY30K HA Kpemb C Y4eTOM pasMepoB M (OpMbI IIONMEPEITHOTO  CEHeHHMd,
XapaKTEPUCTHK MPOYHOCTH, CJIOUCTOCTH, TPELIMHOBATOCTH, TEeKTOHU4YECKON
HAPYIIEHHOCTH M yCTOMYMUBOCTH NOPON B KPOBIE, OOKaX M MOYBE, a TaKXKe C yHeToM
MHTEHCHBHOCTH TODHOTO JaBJICHMs Ha pasIWYHBIX CTafusaX MOAJCPKaHUA
CONpsKeHHi, 00yclIOBIeHHO! IMyOUHOHW OT MOBEPXHOCTH M CTeNCHBIO BIMAHMA
HA CONPSIKEHHS JIPyTHX TOPHBIX BEIPAGOTOK M OYMCTHBIX PaboT.

B VHCTPYKUMH pPacCMaTpHBAIOTCS METOIMKM pacueTa CMEIIeHWH MOpOoA
KPOBIH, KOTJa TpPUMEHSETCs aHKepHas Kpelb. 3aaHKEPOBaHHBIC —IOPOJIbI
YIIPOYHSIIOTCS, B PE3YJBTaTe Uero CMELIEHHs KPOBIM CHIDKAIOTCA NPHMEPHO BABOC
II0 CPAaBHEHHIO C [IepPeMEIleHHEM TIOPOJ Ha KOHTYpE KPOBIH B MOPHBIX BbIpaboTKax,

3aKpeIUIsIeMBIX PAMHOH IIOIATIMBOM KPETBIO.
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Puc. 3 ConpshkeHHs OYMCTHOTO 32605 ¢ [OATOTOBUTENEHOM N'OPHOM BHIPAGOTKOM:
a — ¢ TIOrallaeMoif; 6 — ¢ TopHOU BBEIPabOTKOM, COXPAHAEMOM 32 NIEPBBIM OYUCTHBIM
3a60eM; 8, 2 — C IIOBTOPHO HCIONB3YeMOi; 0, € — C IIPOBOAMMOHN BIIPHUCEUKY
K BbIpabOTAaHHOMY TPOCTPaHCTBY (TIPH CIUIOLIHOW IPUCEYKe WIK IPH OCTaBICHUH
TIONOCH! YITIsl INMPHHON 2—4 M); dic, 3 — C TOPHOH BBIPaGOTKOM, OXpaHAEMOH LeTNKOM
mupuHOi MeHbine 0,1H, HO He MeHee 15 M; u, kK, 1 — C TOpHOH BEIpabOTKOH,
oxpausemoil nenukoM (2,5-3,0)m (UIpu MOTrallleHWHd OXHOW U3 IAPHBIX I'OPHBIX
BBIPAOOTOK 33 OYMCTHBIM 3a00eM WM IpH e BPeMEHHOM COXpaHeHMH IS LieneH
TPaHCIOPTUPOBAHHS YIVISL); M, H — C TOpPHOH BBIPabOTKOM, OOpMIIsIeMO# 32 OUUCTHBIM

3200€M.
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Oco6eHHOCTRIO METOMUKH pacieTa CMEIEHHUH Topo]] Ha KOHTYPE CONPHKECHUH,
NpUBEAECHHON B pasgene, ABIAETCS TO, YTO PACCMATPHBAIOTCS CMELICHHA €Ile
' He32aHKEePOBAHHBIX MOPOJ KOHTYpa TOpHOHN BBEIPaOOTKH, M IIO3TOMY HX BeJIHYHHA
B IH(GPOBOM BBEIpaXKEHUH OOJIbIIE, YEM IIPH YCTAaHOBJIECHHBIX aHKepax.

B dopmymnax Tabmuupsl Ne 1 mpuioxeHus CMELLEHUs IOPOAB THITOBBIX YCIOBUSAX
B 30He BIHAHHA OUMCTHBIX pabor (U, U}, U}, AUY) npusomstcs, Kak CyMMapHOe

CMeEIleHHe IMOYBEI M KpoBiH (KoHBepreHIws). OnHako B pesyinbTaTe IiepecueTa
nocpeacTBoM Kodduuumenrta ki ¢popMynsl Tabnuiel Ne 1 MPUIOKEHHS BHIPAXKAIOT
CMeEILEHHS TOJIBKO KPOBIIK B HE3aaHKEPOBAaHHOM COCTOSIHUH.

CMeleHus KpOBITH, ONpeeNseMble o GpopMynaM Tabauis! Ne 1, mocpeacTBoM
koabduimenta 0,5 ¢opmyn 27-28 NpUIOKEHUS NEPEBOAATCA B YPOBCHb pacyeToOB
CMELICHUH 33aHKepPOBAaHHBIX MOPOJ KPoBIH 1o npuioxennro Ne 17 k MHCTpyKiuy,
M TapaMeTpbl KpeNH pPacCYUTHIBAIOTCA eOUHOOOPasHBIM CHOCOOOM IO Bced
HNHcTpykuuu.

9. ConpsbkeHHs OYMCTHBIX 3a00€B CO INTPeKaMH MOTYT OBITh 3aKperuieHbI
aHKepaMH 0e3 NpHUMEHEHHUs MepeBIKHOM MEXaHW3MPOBAHHOM KPENH COMpSOKEHUH
IIPY KCIIOJIb30BAaHUHU JABYXYyPOBHEBOM CXEMBI KPEILICHHS.

II. PACYET CMEILEHW MIOPOJI HA COIPSDXEHUSIX F'OPHBIX BBIPABOTOK
1 OIIEHKA MHTEHCHUBHOCTH ITPOSABJIEHUHN I'OPHOI'O JABJIEHUSI

10. BemuunHa cmemenuss nopon U, Ha CONPSIKEHHAX TOPHU3OHTAIbHBIX
¥ HAKJIOHHBIX TOPHBIX BEIPaGOTOK, HAXOISALIMXCS BHE 30HBI BIHSHHA OYUCTHEIX pabor,
ompejensercs no popmyie:

U=kkyk, kkU.,, (6)
e U; — cMellieHne Nopojl, MM, IIPUHATOE 33 TUIIOBOE U OIPEAeNsieMOoe 10 PUCYHKY 4
IPWIOKEHHS B 3aBUCHMOCTH OT PAcueTHOIO CONMPOTHUBIECHMS TOPOXA KPOBIH, MOYBEI
WM 60KOB R ¥ IIIyGHHBI PACIIONIOKEHHS CONPSKEHHS OT NOBEPXHOCTH H,

ko — KO3 (HUIMEHT BIUMHAS yIJIa aJeHKUs BMEINAIOIMX MOPOA 1 HAaNPaBJICHHUS
TIPOXOJKH TOPHOW BHIPAGOTKM OTHOCHTENBHO IPOCTHPAHHUS MOPOJ, ONpeAeNsieMbli

110 Tabnuie Ne 2 npunoxeHus;
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ko — k03 dUIMEHT HANPABICHAS CMEIIEHHU TIOPOI: TP ONIPEAEICHIN CMeILeHU
CO CTOPOHBI MOYBBI WJIH KpOBIM (B BEPTUKAILHOM HampaBineHun) ko = 1;
TpY OmpeeeHuH GOKOBBIX CMeIeHHH mopon (B TOPHU3OHTAILHOM HaIpaBIeHUH)
ke onpenenstoT o Tabnuue Ne 2 IpuIOXKeHUs, I1e NPH MOANCPKAHUH COTIpSKEHUI
OYHCTHOTO 33005 CO CIapeHHOW TOpHOM BHIPAOOTKOHM, OXpaHAEMOH LEIHUKOM YITIA
M TOTaliaeMOll ¢ ero W3BJIeUeHHEeM M BEHTHWIILMOHHOM TOPHOH BEIPaGOTKOH,
oxpaHseMol memukoM mmpuHON 15-0,1H, M, mojiBepraroliencs BIHAHUIO HepBOH
JIaBBI M COXPaHAEMOii 32 BTOPbIM OYUCTHBIM 3300eM, pacueT CMeLIeHHH MOopoJ] KpOBIIA
TIPOM3BOIUTCS TAK XKe, KaK ISl CXeMBI, IPEJICTABIeHHON Ha PUCYHKE 3 TIPHITOKEHHSL.
Tabnuya Ne 1

(DOpMlebl AJid pacdeTa cMeleHH i KPOBJIH HA CONMPAKCHHUAX

ke HA yYACTKAX COTPSDKEHHUSA

Bun conpsikeHus H pacyeTHas HopMyna CMEINEHH B 3aBHCHMOCTH OT THITa KPOBJIA To3zunms
nopon, s ero leaCTKa 10Mm BHOCPEAH OYHUCTHOIO 336051, B CTBOpE C OYUCTHBIM 10 M c3aau Ha pHcyHKe 3
PHCYHOK 3 NPHIOKCHUSA 3a60eM OYHMCTHOTO 33605 | TIPHIIOKEHHS
LIV 1T II I i I
1 2 3 4 5 6 7 8

1. C BeHTHIALMOHHON WIH KOHBefepHO# BhIpabOTKOM,
foramaeMoii 33  IIepBHIM  OYHMCTHEIM  3aboeM
HpH 0TpaboTKe MepBOro cToda B BEIEMOYHOM y4acTKe
pr =Us+ Ulkxpkskk

2. To e, cOXpaHseMO# 3a EpPBHIM OYHCTHBIM 3a00eM
npu oTpalboTKe MEPBOTO CTON0A B BEIEMOYHOM YJacTKe
M ¢ KOHBeliepHOH ropHo#i BhipaGoTko#f nmpu orpabotke| 1,3 12114 1,8 1,6 (20 6
HOC/IEAYIOIUX CTONO0B

ng = Uo + 1,2Ulkkpksk1<

3. To e, WHCTONB3YeMOM MOBTOPHO M IOramlaeMo#
3a BTOPBIM OHHCTHBIM 3a00eM 1,5 1,3 1,6 - - - 8
Ug= U, + (2 Ulkx+mkoxpk11)kxpks

4. To *e, HCMONb3yeMOM TOBTOPHO M COXpaHAeMOH
3@ BTOPBIM O4HCTHBIM 3a00eM 1A Lesiel mpAMOTOTHOTO
MpOBETPHBAHHESA

Ug = Us + 1,2Q Uikt mkoxpk)kpks

5. To e, MPOBOTUMOMN BHNPUCEYKY K BHIPAGOTAHHOMY
NPOCTPAHCTBY BCILUIONIHYIO 1,2 1,3 | 1,5 - - - 0
Usp = U'o + U ks

6. To *e, TPOBOAMMON BIPHCEUKY K BhIpabOTaHHOMY
TIPOCTPAHCTBY C OCTaBICHHEM MOJIOCH! YIS LIMPHHOH

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

1,3 1,316 | 1,8 1,6 |20 2

2 4u 1,1 1,2 | 14 e
_% - Ulo + 0,7Ullkxpksk](

7. C xoHBeliepHOM ropHo# BbIpabOTKOM, OXpaHseMoi

meluKamu yris wwpueol ot 15 M go 0,1H M 1.4 13 | 16 _ _ B e

H TIOTAIIaeMoi 3a OYKCTHBIM 3360eM

pr =U,+ L]ulkl(pkskk

8. To %e, BpEMEHHO COXPaHAEeMOli 32 OUUCTHBIM 3a00eM
114 Ueneli TpaHCTIOPTHPOBAHHA YA

Ug = Us + 1,20 kipkskx 1,4 13|16 |20 1,822 onC
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1 2 3 4 5 6 7 8

9. C BeHTWIALMOHHO# FOPHO# BHIPabOTKO#, OXpaHseMoi
penukoM mmpuHOM 15 M—0,1 H M ® mnoramaemoi
3a BTOPBIM OYHCTHBIM 3a60eM '
Up=Us+ (U + AU + o V™ o kisk

10. To e, NOATIMBLIMHA LieTHKaMH mupuHOH 2,5-3,0 m
¥ OTAMAeMOl 3a BTOPBIM OUHCTHBIM 3260€eM 1,2 131 1,6 - - - u
\Up + Us + QUik« + 0,05mku)kigks

11. C xoHpeliepHoli BbIpaGOTKOH, OxpaHieMOH
MOJATIMBHIMH  LenMKamMe uwmpuHolf  2,5-3,0 m 13 12 | 14
¥ TOTAIIAEMOli 32 OYUCTHEIM 3a00eM ’ ’ ’
 Up = Us + 1,1 Urkigphisks

12. To e, mupuHoii 2,5-3,0 m © BpEMCHHO
COXpaHSEMOM 3a OYHCTHEIM 3a00eM Uid Henei 13 1214161418
TPaHCTIOPTUPOBAHHUS YIS

| Uip = Us + 1,3Unkigphiskx

13. C BeHTWIALHOKHOM WX KOHBeHepHOH BrIpaboTKaMH,
O(OPMJIEHHBIMHA 32 OYHCTHBIM 3a60eM mpH OTpaGoOTKe

1,3 1,2 | 1,4 - - - 3

nepeoro crosfa B BHIEMOYHOM Y4acTKe. 12 L0 | 13| 16| 1418 M
Usp = mkoxpks
14. C BeHTWIANMOHHONH TrOpHON  BBEIPaGOTKOM,
oOpMIIEHHO! 32 OYHMCTHBIM 3a00€M, HCIONb3yeMOH
[OBTOPHO ¥ MOTAmaeMoil 3a OUHCTHBIM 3ab6oeM BTOpOi 1,3 1,2 | 14 - - - H
JIaBBL.
Tabnuua Ne 2

3uauenns kodpuunenTon ko 1 Ko

Koa¢duupeHTH IpH yIiax NajaeHus nopoxa o, rpax.
HanpagsieHue POXOIKU BHIPaGOTKH 1o 20 21-30
ka ke ka ke
ITo mpocTupanuio 1,0 0,35 0,95 0,55
Bkpect npocTHpanus 0,7 0,55 0.60 0,80
Tox yriioM K MPOCTHPAHUIO 0,85 0,45 0,80 0,65

k. — x03(GdHINEHT BIHSAHUS pa3MepOB COIPSDKEHHUSI, KOTOPBIM OMpeesoT
IV KPOBJIH M IIOYBHI 10 hopmyre 7, 11 GOKOB — 7 TIPHIIOKEHUS:
K, =025B-1); (7)
k. =0,25(h-1). (8)
KosdouimeHT BIMAHHS BpeMEHH Ha CMEILIEHUS IOPOJ k; nmns TOPHBIX
BBIPaGOTOK, CPOK CITyXGbI KOTOPBIX MeHee 15 JIeT, onpeaenseTcs o rpaduKy, paUCyHOK
5 NMPUIIOKEHHs TIPH CPOKe CITy kOB Gonee 15 et u H/R < 60 ko3¢ duument k= 1.
Ko>¢puipeHT BpeAHOro BO3AEHUCTBUS TOPHBIX BBEIPAOOTOK ks XapaKTepu3yeT
CTEleHb YBEJIHYEeHHs CMEIIEHHMH MOpoj Ha y4acTKaX CONpsDKEHUH 10 CPABHEHHMIO

¢ OAMHOYHOM BEIpabOTKOM, e kp = 1:

kB = kBlkBZ H (9)
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rie ks — KOS(QUIUMEHT B3aMMOBIHSHHS COIPSATAIONMXCS TOPHBIX BBIPabOTOK,
onpeaesseMblii o Tadnuie Ne 3 MpUIoKeHuUs;

ks — KOShOMIHMEHT BIMSHHS JAPYIHMX CMEXHBIX TODHBIX BbIPabOTOK,
PACIIOJIOKEHHBIX OTHOCHTENIBHO YYaCTKOB CONPsDKCHWH Ha pPacCTOSHMAX MEHee

JOMYCTUMBIX [y, ompesienseMsIX 1o gopmyie 11 mpunoxeHus:

)
kBZ :l_ﬂ_’ (10)

)
37eCh /; — PACCTOSHHE MEXAY COIPSHKEHHEM M COCENHEH TOpHOH BEIpaOOTKOM IpH
OTCYTCTBHH €€ BIHSHHUS, PaBHOE:
I =(B+B_)k, (11)

37ech By, — INMpHHA coceHel TOpHOH BEIPabOTKH, M;

ki — xod>hOHMIMEHT B3aMMOBNMSHUS COCEJHHX TOPHBIX BBIPabOTOK,
ompeJenseMplii o Tabnuie Ne 4 MPUIOKEHHs, Ie B YMCTUTENe ki LA BBIpabOTOK
C yIJIOM TaJieHHs TOpoz o A0 35°, B 3HaMeHaTeNe — MpU O CBBIIIE 35°.

ly — axTHUeCKOe PACCTOSHHE MEXIY CONpPSDKEHHEM H JPYTMMH TOpHBIMH
BhIpaboTkamu, M. [Tpu [;</y cliefyeT IpUHAMATS ky; = 1.

11. TIpi MOATOTOBKE BEHIEMOYHBIX CTONGOB IIAPHBIMK TOPHBIMH BbIPabOTKAMH
K03(bMUINEHT Ay IS CONPSDKEHUN TOPHBIX BHIPAOOTOK € MX COOMKaMH, IPH IETHKE

MeX/Ly TOpPHBIME BeIpaboTkamu MeHee 15 M, onpeensercs 1o hopmye:

l
k=1+|1-2 | (12)
15
rae /y — IMupHUHa LEeNuKa, M.
Tabauya Ne 3
3naueHus ko3¢ PpunnenTa Ksi
Bun commpsbxeHus 3HaueHHe Ks1 IIpumeyanue
ITpsaMoe niepeceucHue 1,6 PrcyHOK 1a NpHIOKEHHSA
Kocoe nepecedeHue 1,6 PucyHOK 16 npAnoXeHus
[TpsMoe OTBETBIICHHE 1,4 PucyHOK 16 NprIOXeHAS
OcTpoyronsHOe OTBETBIICHHE 14 Pucynoxk 1z, 10 npuitokeHus
CoemviHeHHe IBYX TOpHBIX BBIPabOTOK 1,4 PucyHok le, 1orc IpHIOKEHNS
B OJHY
JByCTOpOHHEE OTBETBJICHHE 1,6 PurcyHoK 13 npHIOKeHUA
To *e, ¢ pasHOCOM OPHBIX BEIPAbOTOK 1,6 PucyHoKk 1y IpHIOKEHHA
CoenuHeHHe TPeX TOPHBIX BHIPAbOTOK 1,6 PuCyHOK 1x IPUIIOXKEHHA
(TpeyroJybHbIH y3em)
IIpuMBIKAHHE TOPHBIX BRIPabOTOK 1,2 PucyHok 1z, 1v OpHIOKEHUS
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Puc. 4. Tpaduku 1j1s onpefeeHHs THIIOBOTO cMelieH s nopox Ur:

a — IUIs o61IIero onpenenenus; 6 — il HeOOIbIINX ITyOuH.
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Puc. 5. Ipatdux my1s onpenenenus koadduuuentTa k, npu ¢ ot 1 roga fo 15 ner.

Tabnuua Ne 4
3uauenusi kodpunuenTa ki
Iny6una KoadduupeHT k; Py pacieTHOM CONMPOTHBIEHAH Re.cp, MITa
pacnonoXeHus
ropHoti ot 30 ot 60 or 30 ot 60
BHIPAGOTKH, %o 30 710 60 710 90 Gomee 90 | 10 30 110 60 10 90 Gonee 90
M rOpHbIe BLIPAGOTKH 110 MPOCTHPAHHIO TOPHBIE BHIPAGOTKH BKPECT POCTHPAHHA
Ho 300 3,5/2,0 1,8/1,6 1,5/1,3 1,2/1,0 1,8 1,5 1,2 1,0
301 - 600 4,012,5 | 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 5,035 | 3,53,0 2,5/2,0 1,8/1,6 3,0 2,5 2,0 1,5
Bonee 1200 5,5/4,0 | 4,0/3,5 3,012,3 2,0/1,8 3,4 2,9 24 1,7

12. BenvuuHa CMEMIEHHS TOPOJ Ha CONPSDKEHHUAX IMOJIOTOBUTEIBHBIX TOPHBIX
BEIpabOTOK C OYHCTHBIM 3a00€M, PUCYHOK 3 TIPHJIOXKEHUS ONPEIENACTCA:

VIS y4acTKa compsbkeHust 10 M BIleped OYMCTHOTO 3a00si B 30HE OIOPHOIO
IaBleHus 1o QopMynaM 7-12 mNpuiokeHus OpuBeAeHHBIM B Tabmume Ne 1
TIPUJIOXKEHHSL.

IUTS y9acTKa COMPSDKEHHS B CTBOPE C OYMCTHBIM 3a60eM U yyactka 10 M nosanu
OYHCTHOTO 32008 CMEIUEHHs, PacCYMTaHHbIe IO ¢opMyraM 7—12 NPUIOXKEHHUS,
YBETHUHBAIOTCS Ha COOTBETCTBYIONIUH KOIDOUIIUEHT Kipyrr, 3ABUCALIAN OT THIIA KPOBIIH.

O1or K03G(UIHMEHT YBEeNWYEHHs CMEMICHUM I0pol Ha Y4YacTKax CONPSKEHHUS
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OT HHTEHCHBHOTO BO3IEHCTBUS OUMCTHBIX pabotr mnpuBeneH B Tabmume Ne 1
NPUIOXKEHUS.

B dopmynax, conepxxammuxcs B Tabmuie Ne 1 npuioxeHus:

Usp — cMeIeHns IopoJ] Ha CONPSDKEHUH CO CTOPOHBI KPOBITH, MM;

U, — cMelleHus opoJ KPOBJIH COMPSKEHUS B MEPUOJ €ro CIIy>KOBI BHE 30HBI
BIUSIHUSA OYHUCTHBIX paboT, MM, onpeAeseMsbie o GpopMyie 6 IpHIoKeHus;

Ui — cMelenys mopox B 30HE BPEMEHHOTO OIOPHOTO AABJIEHUS OYHUCTHOIO
320051, MM, OIIpeJieNiieMble IO PUCYHKY 6 MPHIIOKEHNS;

kg — KodduiMeHT, ydYUTHIBaIOIME 0OOpyIIaeMOCTh OCHOBHOH KpOBIH,
npuHuMaeMsbiit paBHeIM 1,0 s I, I u IV Tunos kposnu u 1,2 ais II Tuna xposiw;

ks — xo3¢dUIMEHT, YIUTHIBAIOUNH BIMSHUE TUIOMIAAN CEYCHHS CONPSIKCHHUS
B CBETY [I0 OCaIKH, onpeeNsseMblii o Tabnuie Ne 5 mpunoxeHus (II0IIaas CEYSHUS

COTIPSKCHUA OIIPEACIIETCA 110 €ro pacquHoﬁ H.II/IpI/IHe);

Tabnuua Ne 5
3Hauyenus ko3¢ punneHTa Ky
S, M 10 12 14 16 18 20 22 24
ks 1,0 L1 1,2 1,25 1,35 1,45 1,6 1,8

ke — xoadduLHeHT, XapaKTepU3YIOLIUH [OMI0 CMEIICHWH IOpOX KPOBIH

B 00X CMEIICHHUIX opoJ Ha COTIPSKEHUH, onpeaensieMbIi
IO PUCYHKY 7 TIPUJIOKEHNUS;
U', — cMellieHus TIopoJ] KPOBJIH B IPHCEYHOM TOPHON BEIPaGOTKE BHE BIUSHHUSA

TIO/ITOTABIMBAEMO#i JIaBbI, MM, OIIPEAENSIOTCS 1o Gopmyre:

Ulo = (Ulyp + 2V )k kski, (13)

sneck Ulp, — CMeELIeHHs MOpoA NpH MPOBEJEHHH TOPHON BBIPaGOTKH BIPHCEUKY
K BBIPa0OOTAaHHOMY MPOCTPAHCTBY, MM, PAUCYHOK 8 IIPHIIOKCHHUS,
U', — cMelleHHs TIopoi KPOBJIX B TIPUCEYHOM rOPHOM BEIpaGOTKE BHE BIIMSAHHS

IIOJIrOTaBIHMBAEMOM JaBbl, MM, OIIPCOCIIAKOTCA 110 (i)OpMy.IIeZ

Ul = (Ulnp + 2V )k bk, (14)
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sgeck Uy, — cMellleHus TMOPOX NPH NPOBENSHMH TOPHOM BBIPAOOTKH BIPUCEYKY
K BBIPaOOTaHHOMY IIPOCTPAHCTBY, MM, PUCYHOK 8 IIPHJIOKEHHS,

V!, — cpeaHsis CKOpOCTh CMELIEHHI TTOpO, MM/MeEC., B T€UEHHE IBYyX MECSAIIEB
T0CJIe IPOXOIKH 32005 IPUCEYHOM rOpHOH BEIPAGOTKHU, PUCYHOK 9 IPUIIOKEHHUS,

k' — xo3bduLMeHT, yUUTHIBAIOIIMH BIUSHIE MECTa PACIIONOKECHHSA IIPUCEIHOM
rOpHO#i BHIPA0OTKH OTHOCHUTENBHO TpaHHLBl BHIPAOOTaHHOIO IPOCTPAHCTBA,
NpHHAMAEMEI# TIpU onpeleneHHH cMelleHud KpoBind 1,0 1 MOJIHOM MPHCEYKU
u 0,7 npu OCTaBJIEHHUH TOJNIOCH YIS IMUPUHON 2—4 M;

U'| — cMellieHHs nopojl, MM, B IPHCEYHOM TOpHOM BBIPAaOOTKE B 30HE BIMSAHUS
BPEMEHHOI'O OITOPHOTO JABJICHUS COOCTBEHHOH TaBhl, pUCYHOK 10 IpHIOXKEHHS;

my — BBIHUMaeMasi MOIIHOCTb ILIacTa, M;

koxp — KO3hOUIMEHT, YIUTHIBAIOMIMI BIMAHHE MONATIMBEIX HUCKYCCTBEHHBIX
OrpaXkIeHMi, MpUHIMaeMsIii 0,2 — Juist opranHoii kpeny; 0,15 — 17151 sxkene306e TOHHBIX
TyM6; 0,1 — m1d JUTHIX MONoc M3 OBICTPOTBEpACIOIMX Marepuaios; 0,2 — mis
IIOPOIHBIX IOJIOC MpH MHeBMo3aknazake; 0,3 — mis 6yToKoCcTpOB, KOCTPOB M3 LAl
0,4 — 1 TOPOAHBIX MOJIOC, BEIKJIABIBAEMBIX BPYYHYIO U KOCTPOB M3 KPYTJIOIO Jieca;
0,1 — aig OOpYIIMBIIMXCS MOPOJT C IOMOLIBIO OPraHHOM KPEIH;

ka1 — k03 ULHEHT BIUSHKS BPEMEHH TOIePXKaHUA TOPHOH BEIPaOOTKH MEKITY
OoTpabOTKOM  IIEpBOrO M  BTOPOTO  OYHCTHOro  3a060€B,  IPHUHUMAEMBIi

o tabmume Ne 6 puIoKeHus.
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Puc. 6. I'padmku cMerneHuit nopoa U) B 30HE BpEMEHHOTO OMOPHOI'O AaBICHUS

OYHCTHOTO 3a605: a — 00LIHiA; 6 — i HeGOMBIINX TTyOHH.
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Puc. 7. I'paduku onpeneneHus Ko3pGUIIHEHTA k.

Tabnuya Ne 6
3Hauenusi kodpdunuenrta ka
Bpems mognepkanus
BbIpabOTKH MEXy IepBOi 0,5 1,0 1,5 2,0 3,0 4,0
U BTOPOIl JJaBaMH, JIET
kn 0,6 0,75 0,9 1,0 1,10 1,15

U — cMemeHds MOpoI, MM, B TOpHOH BBEIpaOOTKe 3a IEPHON BIMAHHS
BPEMEHHOTO OIOPHOTO JaBlIEHUS HepBoii JIaBBl, orpeeseMble
10 PUCYHKY 11 IpHIOXKEHUS ¢ y4eTOM MIMPUHBI HenuKa [y

AU, — cMeleHdss TIopol, MM, Mo3aiu 3a0osi NepBOM JIaBhl, ONpeleiieMbie
10 PUCYHKY 12 mpuiioXeHus;

"y — CKOpOCTh CMEIIEHU# MOpoA B 30HE OCTAaTOYHOIO OMOPHOIO INAaBlIEHUA
B TOpHBIX BEIpabOTKAX C OXpaHOM YrONGHBIMM  IENMKaMH, MM/Mec,
PUCYHOK 13 npHIIOXKeHNUS,

t — BpeMs TONIEpP)KaHUsA IOpHOH BHIPAOOTKH B 30HE OCTAarOYHOIO OMOPHOTO
JaBIeHUS TIEpBOM WJIH BTOPO# JiaBbl, Mec. IIpH BO3OEHCTBHH OMOPHOTO NaBIICHUS
6oJee OHOro rofa MPUHAMAIOT ¢ = 12Ky, e Ky — KOIDPUIMEHT BIUSHHA BPEMEHH,

IIPUHUMaEMBIii 1o Tabnune Ne 7 IpUIIoKeHus.
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Puc. 8. I'paduku cMelleHHii TOPOJ B IPHCEYHBIX TOPHBIX BEIPAGOTKaX BHE 30HBI

BIUSHUS COGCTBEHHOIO OYMCTHOTO 32005 a — 00umit; 6 — A HEOONMBIIUX TTyOHH.
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Puc. 9. [paduKy CKOPOCTH CMEILEHH} IOPOJ B PHCEYHBIX TOPHBIX BHIPAOOTKAX

BHE 30HBI BJIMSHUSA COOCTBEHHOTO OYUCTHOTO 3a60s:

a — obImuiL; 6 — 11 HeGOMBIINX TITyOHH.
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Puc. 10. Tpaduky cMeleHn# NOpoJ B PHCEYHBIX NOPHBIX BHIPabOTKAX
B 30H€E BIIMSHMSA COOCTBEHHOTO OYHUCTHOTO 3a0601:

a — obmmuit; 6 — i HeGONBIIMX [TyOHH.
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Tabnuua Ne 7

3Hauenns ko3¢ puuHEeHTa Ky

KomnmgectBo, 3nauenue kqn, ipu Rc, MIla
JeT 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 ocHOBaHUHM pacueTHOH BeNHYMHBI CMELICHUH MMOpOJ Ha KOHType
IIOTIEPEYHOTO CEYEHHS CONPSDKEHUI U yJaCTKOB CONPATAIONINXCS TOPHBIX BRIpabOTOK
3a BeChb CpoK Ciyx0bl Uy, HEOOXOOUMO MNpPOU3BOAWTH OLEHKY HWHTCHCHBHOCTH
IIPOSIBIICHUI TOpPHOrO AaBlieHUS O MyHKTy 7 npuiokeHus Ne 3 k HMucrpykumu

U Tabnuue Ne 8§ npunoxeHus.
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Puc. 11. Homorpamma s onpenenenus cvemenuit U
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Puc. 12. Homorpamma s onpenenenus cmewernit AU

Tabnuya Ne 8

Ka'reropnn HHTCHCHBHOCTH npoan.nenuii TOPHOIo aBJCHHNA

VcnoBHs OAIepKaHHs. CONPSDKEHHH TOPHBIX BBIPabOTOK
110 HHTEHCUBHOCTH MPOSIBJICHUS TOPHOTO TABJICHUS CMeltieHHs IOpO, MM
(I-11I — Kareropuu HHTEHCHBHOCTH)

I. He6onpmoe xaBieHue Jo 50

I1. Cpenneii ”HTEHCHBHOCTH Cssine 50, 1o 200

II1. UuTeHcHBHOE JaBIICHUE Capiue 200
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Puc. 13. HoMorpamma 1j1s onpesiesieHus CKOPOCTH CMELCHMS IIOPOA VE.

I1I. PACYET TIAPAMETPOB AHKEPHO# KPEITA CONPSIKEHUM

14. Pacyer mapaMeTpoB AaHKEPHOM Kpemu U JONMONHUTEIBHBIX CPEACTB

€C YCUJICHUA I COHp}I)KeHI/Iﬁ MPOU3BOAUTCA B 3aBUCHMOCTH OT HHTCHCUBHOCTH

TOPHOTI'O HABJICHUA, criocoba u napaMeTpoOB OXpaHBbl N'OPHBIX BI:IpaGOTOK OT BJIMSIHUA
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OYHCTHBIX PaboT, MPOYHOCTH, TPEIIMHOBATOCTH H YCTOMYMBOCTHU MOPOA B KPOBJIE.

15. B xadecTBe KpUTepHs HHTCHCHBHOCTHU TOPHOIO HaBJICHHS IJIA pacdera
KpeNd TpPUHHMAOTCS PAcdYeTHEIE CMeIUeHHs KpOBIM C aHKepHOH Kpembio U,
onpeiesisseMBIe IIsl COTPSDKEHUs BHE BIMSTHUSA OYMCTHBIX paboT U B 30HE MX BITHAHUA

COOTBETCTBEHHO IO (OpPMyIIaMm:
U, = 0,5k,Us; (15)
U, = 0,5k, Usp, (16)

rae k, — Koo GHLUESHT, YIUTHIBAIOIL CTETIEHb CBA3BIBAHMS H YIIPOYHEHUS TOPOX IIPU
PA3IMYHEIX KOHCTPYKIHSX U Croco6ax 3aKpeIUIeHns, IPUHUMAeMbId paBHBIM 1,0 1
3aMKOBBIX KJIHHOPACIIOPHBIX M CTAJEMONUMEPHBIX aHKEPOB TP AJMHE 3aKPEIUICHUA
10 0,5 M; k.= 0,85 npu anune 3akperuienus ammmyaamu 1,0 m; 0,75 — npu 3aKperieHu
aHKepa I10 Beeil IyTiHe CKBaXUHBI (IIITypa);

U, — CMeIIIeHHs TIOpO Ha CONpSKEHHSX BHE 30HBI BIMSHMSA OYHCTHBIX palor,
omnpezenseMble 1Mo GopMyie 6 IPUIIOKEHHS,

Usp — CMeIIIeHHs] TIOPOZ Ha CONPSDKEHHSX B 30HE BIMAHUS OYMCTHBIX PaboT,
omnpenensieMele Mo popmynam 7—12 IpHIOKEHHS.

ITpn pacueTHBIX cMmelleHHsX cBbime 300 MM, pacueT NapaMeTpoB aHKepHOH
KpETH MPOBOIMTCS U3 TpeGoBaHus 00eCIeUeHNs MaKCUMABHBIX CMEILEHNH KPOBIHU
He 6omnee 300 MM.

16. B ycnoBusix HeOONBIIOTO TOPHOTO JABIEHHUs IIPH PacieTHBIX CMELICHUAX KPORIH
10 50 MM CONpOTHRICHHE aHKEPHOM Kpem P, W JUIMHA aHKEPOB /o MPHHUMAKOTCA
B 3aBHCHMOCTH OT THIIa KPOBITH 10 Tabmuiie Ne 9 IIpHiIoKeHus.

17. B yClIOBUAX FOPHOTO JaBIEHUS CpelHel MHTEHCHBHOCTH U HHTEHCHBHOTO
TIPM PacdETHBIX CMENIEHHSX KpoBiH 10 300 MM CONpPOTHBIECHHE AHKEPHOH Kpemu
P,y muHa [, onipenenstoTcs:

mpu | Tume KpOBIM MO HOMOrpaMMe, NIPHBEJEHHOW Ha puCyHKe |1
npunoxerHus Ne 1 k Mactpykiumy,

nipu I Tune kpoBnu P, IpUHUMATE B COOTBETCTBHH C HOMOTPaMMOH PHCYHKA 1

npuioxedus Ne 1 x MHCTpyKuuH, a JIHHY aHKepoB 1o Tabiuue Ne 9 npuiioKeHus;
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npu III u IV Ttunax xpoBiu CONPOTHBICHHE KPENH U JJIHHY aHKEPOB CIEAYeT
npuHuMaTh Ha 10 % 1 20 % cooTBeTCTBEHHO, 6OMbILIE 110 CPABHEHHIO C PaCYETHBIMH,
o pucyHky 1 npunoxenus Ne 1 k HCTpyKIMHy;
npu I Tume KpoBnM MpuBeAeHHble B Tabnuue Ne 9 nmpumoXeHHs mnapamMeTpsl
JUTHHBI aHKEPOB /;, COOTBETCTBYIOT MOILHOCTH HENOCPeICTBEHHOM KPOBIH Ay x 10 0,38
H 3aKPEIJICHHIO aHKEPOB B YCTOMUYMBBIX IPOYHBIX MIOPOAaxX MOMIHOCTBIO Hosiee 0,5 M.
Ilpu mmpuHe BIpaOoOTKH OT 8,5 70 12 M NPUMEHATH JBYXYPOBHEBYIO CXEMY KpEIH
C JVIMHOM aHKepoB IepBoro ypoBHs He MeHee 2,0 M mpu I u II TMmax KpoBimH
u He meHee 2,4 M npu 11T u IV Tunax kposnu.
Tabnuya Ne 9

IapamMeTpbl aHKEPHOH KpenH

ComnpoTuBiieHHE aHKEPHOMH
Pacuernas Kpermi P, pY THTIAX KPOBTH, JlnuHa aHKepoB / npu THIIAX KPOBJIH K MOIIHOCTH
LIMPUHA xH/M2 HETIOCPEACTBEHHOM KPOBIH A, M
CONPSKEHUHA ‘ T
B IIpOXozke B, M Tull Mmulv 1 he<02B 7> 0.2 B Mmulv
4,0 45 50 2,0 1,5 1,7 2,3
4,5 50 55 2,2 1,6 1,8 2,4
5,0 55 60 2,3 1,7 2,0 2,6
5,5 60 65 2,4 1,8 2,1 2,8
6,0 65 71 2,5 1,9 2,2 2,9
6,5 70 77 2,6 2,0 2,3 3,0
7,0 75 83 2,7 2,2 24 3,2
8,0 80 90 2,8 2,4 2,6 3,4
8,5 85 97 3,0 2,6 2,8 3,6

18. Ins obecreyeHus pabodyero cOCTOSHUS CONPSKEHUH BHIEMOYHBIX I'OPHBIX
BHIPA0OTOK C OYHMCTHBIM 3a00€M M CONpPSIKEHWH TOATOTaBIMBAIOMMX TOPHBIX
BLIpaGOTOK B 30HE BIMSAHHS OYHCTHBIX paboT IpPH pacueTHBIX CMEIICHHAX
Uep> 300 M aHKepHYIO Kpellb CIeAyeT YCHIMBATH PaMHON Kpemblo, MOAATIMBBHIMH
CTOMKaMH WIH NOHOJHUTENIbHBIMH aHKepamd. [Ipu 3TOM IapaMeTpsl OCHOBHOW
aHKePHO# Kpeny NpHHUMAIOT 1o pucyHKy 1 npunoxenus Ne 1 k Mactpyxuuu 1st U

= 300 MM, a KpeIlb YCHJICHHS PACCYUTHIBAETCS 10 GopMynaM:

IUTs TIOATIIMBBIX CTOEK U paM: Py y=1,5(Pmax—Pa); 17)

JUIS JOTIOJTHUTENIBHBIX aHKEPOB: Py p=Puax— Pa; (18)

la.y=lmax, (19)
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rae Pyy — CONMPOTHBIEHHE KPENH ycuieHus, KH/m%;

loy. — INMHA NOTIONTHUTEIFHOTO aHKepa YCUIICHHUS, M;

Prax B lyox — IapaMeTpBl CONMPOTHBIIEHUH aHKEPHOM KpermW W IHHBI aHKEPOB,
TpeOyeMBle 10 pacueTHHIM CMeIleHUsIM KpoBiu Uy, B MPOTOIKEHHE BCETO CPOKa
CILyXOBl, OIIPEAENAIOTCS 110 PUCYHKY | MPUIIOKESHHUS,

P, — CONPOTHBIICHHE YCTAHOBJICHHON MPY POXOIKE aHKEPHOM KpemH, KH/M?,

JlononHuTenbHEIE CpecTBa KPEIUIEHUS U B TOM YHCIIe CTORKH YCHIIEHHUSI MOXKHO
3aMEHUTh aHKepHOW KpeNblo, YCTaHABIMBAaEeMOW B JBa YPOBHA, KaK 3TO IOKa3aHO
Vi1 pPasNM4HbIX BapUaHTOB OXpaHbl TOPHBIX BHIPAOOTOK B IIPUIOKEHUH
Ne 1 x UucTpyKumm.

19. B xauecTBe KpUTEpHs WHTEHCHBHOCTH TOPHOTO NaBICHHA IS pacyeTa
Kpenu B OOKax CONpsDKEHUU cliefyeT NPUHHUMATh 110 QHAJOTMHM C IPUIOKEHHEM
Ne 2 x MHCTpyKIuM CTemeHb OTHOCHUTENIBHOW HANMpsHKEHHOCTH HOPOX U ILIacTa Og,
orpefemnsieMyIo no Gopmyie:

O6 = kik2koYH/R. s, (20)
IJIe Y — cpeaHuii 0GBeMHEI BeC MOpo, IpUHMMAaeMbIi paBHbM 0,026 MH/M?;

H — ryOuna pacroioXeH!s COIPSDKEHUH OT IIOBEPXHOCTH, M;

R.6— pacdeTHOE CONPOTHUBIIEHHE CIIOEB, IUTacTa ¥ Nopof B 6okax Ha cxarue, Mlla;

ki — xo3bdHULHEHT KOHLEHTPAIlUM HamnpsokeHHH B Ookax IpU IIPOXOIKE
U MOAEePXXaHUU CONPSHKEHUM, TPHHUMAEMBIH:

IUTSL CONPSKEHHM C TepeceKaloUMICs TOPHBIMU BeIpaboTkamu — 1,6, pUCYHOK
1 (a, 6, 3) IpUIOKEHNS,

IV CONMPSDKEHHH ¢ MPUMBIKAIOIMMMH  TOPHBIMM  BEIpabOOTKaMH
- 1,4, pucynoxk 1 (s, 2, 9, e, ac, u, K, 1, M) IPUIIOKESHHUS;

JUI CONPSDKEHHM BBIEMOYHBIX TOPHBIX BBIPAOOTOK € OYMCTHHIM 3a00eM,
pucyHOK 3 nprmtoxenus — 2,3 npu 111 Tune kposnu, 3,0 mpu I u IV, 4,5 npu II e
KpOBIIH;

k» — xo3hGbHUIMEHT yBeIHYEHHs HANpsDKeHUS B OOKaxX CONpPsDKEHWH OT ApPYTHX

TOPHBIX BBIPAaOOTOK, KoTophIi mpu [ > 15 paBen 1, a mpu / < 15, ompeaensercs

o popmyze:
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/
k2 =2- E ) (2 1)
31eCh [ — pacCTOSHHE [0 BIHUAIOLIEH FOPHOH BBIpabOTKY;
ko — xoapduuuenT yBenuueHHs HampsxeHuit B 6GoOKax CONpPSDKEHHI
IpU PacHojIOKEeHHH WX B 30HE BIIMSHHS ONOPHOTO NaBJIE€HHS OT OYMCTHBIX pabor,

KOTOpBI# 1pu /y> 0,1H pasen 1, a npu mupuse uenuka /; meree 0,1H, omnpenensercs

no ¢popmyie:

k=14 (k... —1)01H - lu), 22)
01H

310€Ch Komax MpHHEMaeTC paBHbIM 2 npu I, Il u IV Tumax KpoBIM M paBHBIM
3 npu II Tune xpoBmu. {1 CONpsKeHUIH BEIEMOYHBIX .I‘OpHBIX BBIPAa0OTOK C OYHCTHBIM
3a00eM, pucyHoK 3 npuoxeHus; KoodduuuenHTs! k; u k, B popMyne 20 IpHIOKEHHS
IIPHHUMAETCS PaBHBIMH 1.

B ycrnosusx, rae HanpsykeHHOCTH B GOKax MeHbIIE pacuyeTHOTO COTIPOTHBICHHUS

CXKaTHIO BCEX, B TOM YHCJIE U HanOonee clabdbIX clioeB Iopoa ! YIJiA B 6oKkax:

k. k,k vH
o= LPLTY CL

2 1, (23)

¢.6. min

KperieHue OOKOB aHKEPHOH Kpemblo He INpeayCMaTpHMBaeTcs, 3a HCKIIOUYEHHEM
OCTPBIX YINIOB CONPSDKEHHH, OCOOEHHO B KAaIUTalbHBIX TOPHBIX BBIPaGOTKAX
C JUTUTEJIBHBIM CPOKOM CIyXObl (6onee S 1eT), e cliefyeT yCTaHABIMBAaTh aHKEPH
anuHoi 1-1,2 M ¢ conporusnenuem 10-15 kH/m?.

Ecinu HanpsikeHHOCTh B 6OKaX O NPEBBIIAET PAacuETHOE COMPOTHBICHHE
CXKaTHIO TOJNBKO CJ1a0bIX MOpOX W YIS obImeidl MOIIHOCTBIO fo 1,5 M, HO MeHbIIe
COIPOTHBIICHHs] CXATHIO JPYTHX ITOpOJ, NPEAyCMaTpPHUBAaETCA YCTAHOBKA B 3THX
nopozax (I1acTe) aHKepHOH KPEIH, C CONPOTHBIIEHHEM aHKEPHOH Kper Py s U JUTHY
aHKepOB /,6 HAa CONPSIKEHUAX NPHUHUMAETCS COOTBETCTBEHHO paBHBIMH 20 KH/M2
u 1,5 M. Ha ocTpeiX ymiax CONpsDKeHHii KalMTAlIBHEIX TOPHBIX BHIPaGOTOK
C JUIUTEJIBHBIM CPOKOM CIIY>XOBI COIPOTHBJICHME KPEelH W JJIMHY aHKEPOB CIEHYET

YBEIUYUTS B 1,5 pa3a, a paccTosHHE MEXIY PSIaMU aHKEPOB MpHHUMATh 1,0—1,2 M.
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20. Kpens ¢ paccuMTaHHBIMM I1apaMeTpaMH YCTaHAaBIMBaeTCI Ha CaMoM
COTPSDKEHHH, a TAKKe Ha y4acTKax Mo 00e CTOPOHBI OT CONMPATarOIIUXCS TOPHBIX
BBIpaOOTOK B 3aBUCHMOCTH OT Pac4&THON IIMPHHBI.

Ecnu mupuHa conpspkeHus < 8 M, TO K 30HE CONPSKEHUS OTHOCHTCS TaKKe
YacTH MPUMBIKAIOINX M MEPeCceKaArIUXCs BBHIPaOOTOK Ha IPOTSHKEHHH PaBHOM
0,5 ux mupuHsl. Eciy muprHa conpsHkeHHs > 8 M, TO K 30HE CONPSKEHHS OTHOCATCH
TaK)Xe YaCTH MPUMBIKAIOIINX ¥ MepeCEKaloIXCs BEIpabOTOK Ha MPOTSIKEHUH PABHOM
UX IDUpHHE. PacueTHas BBICOTA TOPHBIX BBIPAOOTOK M CONPSDKEHHMM IPHHHUMAETCS

paBHOHM MX MaKCHMaJIbHOU (haKTHUeCKON BBICOTE B IPOXOJKE.
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[punoxenue Ne 15

k DesiepalbHEIM HOpMaM M IpaBHIaM B 00/1acTH
IPOMBILUIEHHO# Ge30macHoCTH «HCTPYKIHS [0 pacueTy
¥ IIPUMEHEHUIO aHKePHOH KPETIH Ha YTOJIBHBIX HIAXTax»,

yTBEpKACHHEM IprKaszoM DenepanbHol Cry 051

TI0 3KOJIOTHYECKOMY, TEXHOJIIOTHYECKOMY
H aTOMHOMY Haa30py
oT «19» HostOpst 2020 . Ne 448

BBIFOP KOHCTPYKINII AHKEPHOH KPEITA

1. BeI6op KOHCTPYKUHMH aHKSpPHOW KpeIH, COCTOsIIed U3 aHKePOB, ONOPHBIX
3JIEMEHTOB M 3aTsDKKHU OIPEEIIeTC:

Ha3HauYeHHEM;

CpPOKOM CITy>KOBI;

dbopmoii ¥ pazMepoM TOPHBIX BEIPabOTOK;

MHTEHCHBHOCTHIO TOPHOTO JABJICHHU,

CTETIeHBI0 YCTOMYMBOCTH TIOpOX B KpOBIe H 0OKaX TOPHBIX BBIPabOTOK
Y COIIPSKEHUH.

2. JlnvHa 3aKpeIUleHHs aHKepOB B CKBa)KHMHE (UIIype) B 3aBUCHMOCTH
OT AMAMeTpPa CTEPXKHS d., JUAMETPA aMILYIIB dj, AUAMETPA CKBAKHHEI doc X CyMMapHOH
JUTHHBI YCTaHABITHBAEMBIX AMITYI /avn OLIPEIENSETCS IO PUCYHKY | MPHIIOKEHHUS.

AHKepBI C 3aKpeIUIeHHeM CTepXKHe MUHEepanbHOH KOMITO3ULUeH IPUMEHSIOTCS

B CIIEAYIOIIMX CIydasX:

B FOPHEIX BEIpabOTKaxX co CpoKoM ciryx0Orl Oonee 10 neT;

B TOpHBIX BbIpabOTKaxX, NPOHIEHHBIX IO IUIACTaM BECbMa CKIIOHHBIX
K CAMOBO3TOPaHHIO;

B FOPHBIX BEIPA0OTKax ¢ OOBOIHEHHBIMH TTIOPOJAMY.

3. Ilpu 3aKpeIvieHHH CTep)KHed aHKepOB B CKBOXMHAX (IIIypax) aMITylaMu
¢ GBICTPOTBEPACIOIMMH CMOJIaMH, BPEMsl OTBEPKIEHHS NEPBOH (rmy©oKoit) aMITyIIEI
IOJKHO OBITh MUHHMMAJIBHBIM, a4 OCTAIBHBIX aMmIlyl C 3aMe[JICHHBIM CPOKOM
OTBEPXIEHHS — B  COOTBETCTBMM C  JCHCTBYIOIIMMM  HHCTPyKIHMAMH
0 UX IPUMEHEHHIO.

4. Bce NpUHATHIE I NPUMEHEHHs KOHCTPYKIMH aHKepPHOH KPENH IOJDKHBI

HMCTh COOTBECTCTBYIOIIHUE CepTI/I(l)I/IKaTBI C YKa3zaHuEM B TEXHHUYCCKHUX
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XapaKTepHCTHKAX 3HAYEHMH MUHHUMAIBHON TIPOYHOCTH Ha pa3phiB IO pe3nlbe, raiike,

COEIHMHEHMIO CTEPXKHEH U qPYTrMM OclablIeHHBIM CCYEHHUAM.

3.0

JUmnse sscporncsnm cTepia B CKBDKIRIC, M

03 0.6 0.9 12 15 18
CyrsiapHas LIMHA ANy, M

Puc. 1. HomorpamMMa 11 onpeeneHus JUIMHB 3aKpEIUICHHAS CTEPXKHS aHKepa

B CKBaXXHMHE (ILIype).

5. TIpH IpOEKTHPOBAHHWH AHKEPHOM Kpemy pacdeTHas HecCyllas CIoCOGHOCTh
TIIPYHUMAETCS [0 MEHMMAJIBHOMN IIPOYHOCTH CTeP)KHEH Ha pa3phiB MM MUHUMAIIbHOK
TIPOYHOCTH HMX 3aKpEIUICHUs B CKBaHHe (LIMype) Ha JJIMHE MEHbLIE 1 M ¢ y4eToM
yMeHbIIeHHs Hecymell crmocoGuoctH Ha 20 % mpu paGoTe aHKEpOB B OOBIYHBIX
1 Ha 40 % B HeONAronpHATHBIX YCJIOBUSX. [IpH HCIIONB30BaHUM AHKEPHON KpeIH
B FOPHBIX BEIPAa6OTKAX U CONPSKEHUSIX CPOKOM CITykOEI 10 40 JieT ¢ CyXUMH IOPOAaMH
B KpOBJE€ W IpU BIAXHOCTH Bo3qyXa MeHbme 85 % N, aHKepoB NPUHHMACTCS
B COOTBETCTBHH ¢ Tabnmuueit Ne 1 npuioxeHus.

JUIs TOPHBIX BHIPaGOTOK M COMPSDKEHHI CO CpokoM ciyxGbl cBbimie 40 er
u B 00BOJHEHHBIX mopopax N, ciemyer mpuHuMaTh Ha 20 % MeHbIle yka3saHHBIX

B Tabmuie Ne 1 npusioxeHus.
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PacueTHyI0 HeCYIIyl0 CIIOCOOHOCTh AHKEpOB M3 CIELIUANBHBIX CTEPIKHEMH
(43 BBICOKOTIPOYHOIA CTANIH CO CHENUATBHOH pe3b00ii, 13 HECKOJIBKUX CBUTHIX MPYTKOB,
U3 apMarypHBIX KaHATOB, U3 CTEKJIOILIACTHKA) CllefyeT NPHHUMATh B COOTBETCTBUM
C TEXHMYECKOH [OKyMEHTalMelf, C yd4eroM YMEHbBIICHHs pacueTHOH HecyleH
CIIOCOOHOCTH B Pa3JIMYHBIX YCIOBUSX pabOTEI AaHKEPOB.

TTpHUHATYIO IIPU MPOEKTHPOBAHHK PAcHeTHYIO HECYIYI0 CHOCOOHOCTE aHKEPOB
C JUIMHHOM 3aKpeIUIeHHs CTepXHSA MeHbImle | M HeoOXomMMO KOPPEKTHPOBAaTh

B COOTBCTICTBHH C (baKTH‘{eCKOﬁ, onpez[enﬂeMoﬁ SKCIICPHUMEHTAJIbPHO B IHNAXTHBIX

YCIIOBHAX.
Tabnuua Ne 1
Hecymaa CNocoOHOCTh amcepuoii Kpenn
PacdeTHad Hecylas CriocoGHOCTh aHkepa Ny, kH
IpH AJIVHE 3aKPEIUICHUA, M
XapakTepucTHKa
0.5 1.0 0 BCeH JUTHHE
’ ’ CKBAXKHHBI

AHKepH U3 CTepXHe#l BHHTOBOrO NMpOMWIL M3 CTAIH
A400C, AS00C

Ne 16 100 100 120

Ne 20 125 125 160

Ne 25 185 185 240
AHKepBI U3 CTepKHell NepHOINIeCKOro Npoduis
u3 ctanu A400C, A500C ¢ meTpudeckoi win 120 120 140
TpaneuueBHAHON pe3rboii
Ankepst u3 crepxHelt auametpoM 20 MM
¢ MeTpHiecKoii pe3pboii

u3 cranu C1.5 70 90 100

u3 cramu Cr.3 60 70 75
AHKepsl W3  cTepxHell guamerpoM 24 MM
¢ MeTpH4ecKoii pe3p0oii

n3 crany CT.5 100 120 130

u3 ctanu Cr.3 85 100 105

6.PaznvuHBle  KOHCTPYKIMM  KJIMHOPACIOPHBIX ~ METAUIMYECKAX  aHKCPOB
LIeNIecoOOPasHO IIPUMEHSTH B KPORIIE TOPHBIX BEIPAOOTOK B YCIOBHSIX HEOOIBILIOIO U CPe/HEeH
MHTEHCHBHOCTH TOPHOTO JaRiIeHHs M 3IEraHMH B MECTE 3aKpEIUICHMS KIMHOPAaciopHOIo
3aMKa HETPEIMHOBATHIX MOPO] IPOYHOCTEIO Ha cxkarue caenie 30 Ml Ia.

PacyerHas Hecymias CIIOCOOHOCTh KIIMHOPACIIOPHBIX aHKEPOB IPUHUMACTCA
MO MHMHAMATBGHOM  IIPOYHOCTH  3aKpelUleHMs MX  3aMkoB.  IlpemBapurernbHO

TIPH IIPOEKTUPOBAHUH N, KITMHOPACTIOPHBIX aHKEPOB IIPUHMMaeTCs1 paBHo# 50 kH.
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7. B 6okax TOpHBIX BBIpaGOTOK W CONpPSDKEHHI HOIyCKaeTCs IIpUMEHEHHE
pa3IMYHbIX KOHCTPYKIUH CTAJICTIONIUMEPHBIX, CTaJIEMAHEPAJIbHBIX,
KIMHOPAaCHOPHBIX  METAJUIMYECKUX, CTEKIOIIACTHKOBBIX, a B  YCIOBHAX
OTHOCHUTENIFHOH HaNpsHKEeHHOCTH ILJ1aCTa MEHbLIE 2 — KIMHOPACIIOPHBIX JEPEBIHHBIX
aHKePOB, C pacyeTHOW Hecylleidl cnocoGHOCThIO, NMpU AuaMeTpe CTepxkHA 40 MM,
paBHo# 20 xH.

8.B kauectBe aAeMnuUpyOIUX  MOJATIMBBIX  JJIEMEHTOB  aHKEPOB
NPUMEHSIOTCA: MMOAATIMBbBIE OMOPHBIE INIACTHHBI, OTPE3KH METALTHYECKUX TPYOOK
C BHYTPEHHHM JaHaMeTpoM 2628 MM U TonumHoi cteHok 3,0-3,5 MM, OTpe3KH
W3 Yrojika, LIBejUiepa, creunpodwis, aepeBa W Ipyrue, HaJeBaeMble Ha aHKEPHI
MeXIy BEpXHSAKOM U HATSDKHOM ralikoi, CMsITHE KOTOPBIX IPOMCXOAMT IPH Harpy3kax
Ha aHkepsl 10 0,8N,.

9. B KauecTBe OIOPHBIX 3JIEMEHTOB aHKEPOB B KPOBJIE IIPUMEHSIOTCSA BEPXHAKH
IJIAHOM, paBHOW INUPUHE TOPHBIX BBIPAOOTOK M CONpPSIKEHHH HIM COCTaBHBIC
BEPXHSKH, COEQHUHSIONINE BCE aHKEPH B psAlaX B €IUHYI0 COBMECTHO pabOTaroLIyIo
cucteMy. Takke TIPUMEHHMBI OIIOpPHBle IUINTHI (C pasMepaMH HE MeEHee
250x250 MM W TONIIMHON He MeHee 6 MM) C TIOJHOM IEPETSHKKOM KpPOBIH
METALIHYECKON pelieT4aTol 3aTsHKKOH, BBINOJHEHHOM M3 IPOBOJIOKH AHAMETPOM
He MeHee 5 MM U pa3MmepoM sueiiku He 6omee 100%100 Mm.

Ycune mpopbiBa OTBEPCTHS ONOPHOIO 3JIEMEHTa JOKHO COOTBETCTBOBATh
Hecyllei CiocOOHOCTH aHKepa. YCTaHaBlIuBaeMble rTHOKHe ro@prpoBaHHBIE ITIOIXBATHI
(WTPHUIICE]) JOMKHBI IPHMEHATHCS BMecTe C InaiibaMu pasMepoM HE MeHee
180x180 MM M ToMmmMHOM He MeHee 5 MM wiH He MeHee 100x100 MM M TONIIMHON
HE MeHee 8 MM.

10. B Gokax ropHbIX BHIPa0OTOK M COIPSDKEHHH DPa3spellaeTcs MPUMEHSTh
OMOpPHEIE TUTUTHI, IIOXXBAThl, CBA3BIBAIOIIME AHKEPHI B pAlaX B €IUHYIO CHCTEMY,
MeTa/UINYeCKHe MNOAOChl HIM TI'MOKHe ToQpHpOBaHHBIE ITOAXBATHl (IUITPHIICH).
ITpH 3TOM B IIACTOBBIX MIOATOTOBHUTENBHEIX TOPHBIX BEIPaOOTKaX B KAYECTBE OMIOPHBIX
MOJXBATOB TaKXe JOMYCKaeTCs IPUMEHSATh CTEKIOIUIACTHKOBEIE IIOJIOCH WM

ACPEBAHHBBIC paCIIiibl CO CTOPOHBL OTpa6aTBIBaeMOﬁ JIaBBI.
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11. KputepusiMu Ka4eCTBEHHOH yCTAaHOBKH aHKEPOB SBJISIOTCS:

BBICTYTAMOMAs B BHIpaOOTKY YacTh aHKepa He JOJDKHA MpeBharh 150 MM;

raiika Ha aHKepe J0JKHA OBITh 3aTSHYTa C MOMEHTOM: I KPOBJIM — HE MEHee
200 HMm, g 60ka — He MeHee 100 Hwm;

IHAMETP CKBAXHHBI (IIITypa) PEBBIIAET AMaMETP CTEPXKHS aHKepa B IIpefenax
5-10 mmM;

IUIMHA CKBA)XHH TIPHHAMAETCS C Y4YETOM TONIHMHBI 3aTsHKKH, BEpXHAKA
¥ 3JIEMEHTOB HMogaTuBocTd Ha 50—150 MM MeHBIIE JUIHHBI CTEPXKHEH;

CKBa)KHHBI TOJDKHEI OBITh IPAMOIMHEWHBI C BRICTyNIaMH 10 % 0,5 MM M OYHILEHBI
OT LUTHIOA.

IMpoBepka  yCWIMS  3aTsDKKA  TaeK  BBIIOJHAETCS  IpH  IOMOIIM
AMHaMOMETPHYECKOTO KIIF04a.

12. B Kpomie TIOpHBIX BBIPa0OTOK M HX CONPSOXEHHH HEOOXOMUMO
YCTAHABIMBATh METANIMYECKHE 3aTOKKM W3 DElleToK MM  CeTKH, Jubo
W3 CTEKIOIUIACTHUKOBBIX TKaHed (pelleTKH), a B YCIOBHAX OOpyIIaroLencs
B IIPOXOIYECKOM 3a00€ HEyCTOHIHBOM KPOBIN KOMOMHUPOBAHHBIE TIOAXBAT-3aTsKKH.

Jliist KperieHust GOKOB FOPHBIX BBIPaGOTOK JIOITYCKAETCS MPUMEHSATh YaCTHYHYIO
3aTSKKY JIMIIb B YCIOBMSAX pa3pylieHus Haubonee cnabbix cioes nmopod. B ycnoBusix
paspyIIeHNs TIOPOJ] Ha BCIO BHICOTY FOPHBIX BBIPAGOTOK M CONPSKEHMH HEOOXOMMMO
IIPOBOJMTE 3aTSHKKY GOKOB, B KAIUTABHBIX TOPHBIX BEIPA0OTKAaX M X CONPSKCHUAX
METAJUIMYECKHMH PELIETKAMM W CETKaMH, a B BBIEMOYHBIX TOPHBIX BBIpabOTKax

JACPCBOM HJIH CE€TKaMH U TKaHAMH.
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IMpunoxenune Ne 16
k DenepaibHEIM HOPMaM U IIPaBUIIaM B 0071acTH
MPOMBILILIEHHOH Oe3onacHocTH «IHCTPYKIHS 110 pacyeTy
M IPHMEHEHUIO aHKEPHOH KPeH Ha YrOJIbHBIX MIaXTaxy,
yTBEpPXKIEHHBIM I1prKa3oM DenepanbHOH CIyxObI
IO 3KOJIOTHIECKOMY, TEXHOJIOTHYECKOMY
U aTOMHOMY HaJ30py
oT «19» Hos6ps 2020 r. Ne 448

IMPOEKTUPOBAHUE NOKYMEHTAIIMA KPEIVIEHUA U IOAAEPKAHHSA
MOATrOTOBUTEJIBHBIX BBIPABOTOK AHKEPHOH KPEIIBIO
1. TTo BEIGpaHHBEIM KOHCTPYKIMSAM aHKEPOB — PaCUETHOH HecyIel cocoOHoCTH
Na, COIIPOTHRIIEHHIO aHKEPHO# KpemH B KpoBie Py U B 60KaX P, 5, 8 TAKXKe IPUHATOMY
KOJIMYECTBY aHKEPOB B pANaX KPOBIH 7 U OOKax Mg, paccUMThIBaeTCsa Tpebyemoe
PACCTOSHHEE MEXIy pAJaMH, yCTAHABIUBAEMBIX [PH NPOXOIKE TOPHOH BEIPAOOTKH

ankepoB B kpoBie Cy i B 6okax Cs o dopMyaam:
CK = (nKNaK)/(PaKB)a (1)

Cs = (n6Na6)/(Pash). (2)

TTpu pa3pylIeHHH TONBKO OTAEBHBIX Ca0bIX Hopoy (mnacTa) B Gokax, BMECTO
BBICOTHI TOPHOM BEIPAGOTKH /4 HOIyCKaeTcs MOICTABIATE B GOpMyNy 2 IPUIIOXEHHS
3HaYeHHe Pa3pyIIeHHOH 4acTy opo B GOKax IT0 BHICOTE TOPHOH BEIPabOTKH, M.

Tpy MpOEKTHPOBAHHH aHKEPHON KpeNu KOJIMYECTBO aHKEPOB NEPBOTO YPOBHS
B pAfax B KPOBJIE ClieAyeT IPHHAMATH B 3aBUCUMOCTH OT PacYeTHOH IHUPHHbI FTOPHBIX
BEIPabOTOK ¥ conpsbkeHuii B. KonuuecTBo aHKEpOB B psifiaX JODKHO COCTABIIATE:

ot 4 10 5 npu 4<B<5 m;

oT 5 1o 6 nipu 5<B<6 M;

ot 6 10 7 npu 6<B<7 M u ot 7 10 8 mpu 7<B<8,5 m.

KonuuecTBo aHKepOB B O0OKax B pady ClEAyeT NPHHUMArTh B 3aBUCHMOCTH
OT MOIIHOCTH Pa3pyIIAIOILIXCS TOpo, (I1acTa) My, U IOJDKHO COCTaRIIAT!

1 ipu m<1,0 m;

2 mpu 1,0<m=<2,5 m;

3 u 6onee npu m>2,5 M. 4.
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AHKepsl B KpOBJE Dacrionararth ¢ OTKIOHCHMEM KpaiHMX aHKEPOB OT HOpMAIH
K HAIUTACTOBAHMIO Ha yron 15-20° 1 Ha paccTosHAY KX OT GokoB He 6onee 0,3 M. 5. ABKepEI
B GOKaX CIIe/yeT Pacronararh Tak, 970051 OHH IepeceKany Haubonee ciadble CIOU yIiis
¥ IOPOJI, T.€. C OTKJIOHEHHEM OT HaIlIaCTOBaHHUs Ha yron 15-30°, paccTosHHE OT KpOBIH
BEIpAa0OTKH JI0 BEPXHETO psifia aHKEPOB NOMKHO ObITh He 6oitee 0,5 M.

2. ITpoBoAMTCS CpaBHEHHE PAcYETHOTO Liara yCTAaHOBKH aHKEPOB IO yCIOBUIO
MHTEHCHBHOCTH TOPHOTO [aBleHHs C TpeGyeMbIM MO YCIOBHIO MHHHMAIBHOH
IUIOTHOCTH YCTaHOBKH aHKepoB I B 3aBICHMOCTH OT CTENECHH YCTOHYMBOCTH TIOPOZ
B KpOBI€ M CTENeHH paspylleHHs OOKOB, KOTOpas COCTaBIfACT: 1 amx/m?
npu Heycroiuussx; 0,7 aHK/M?> Tpm cpemHedt ycroitumsocThd; 0,5 aHK/M?
IpH YCTOMYHMBBIX IOPOAaX B HEMOCPENCTBEHHOM KpoBlIe H 0,4 anx/M>
IpH paspyllaomuxcs mopofax B 6okax. Io ycnoBxio yCTOHYMBOCTA TOPOA IIar

YCTAHOBKH aHKEPOB COOTBETCTBEHHO B KPOBIIE U 6okax omnpezensercs o hopMmynam:
Cx = n/11B; 3)
Cs = ng/Tlh. 4)

IIpoeKTHBIH IIar YCTAHOBKU aHKEPHOH KpemH B KpOBIle ¥ OOKaX IMpH IPOXOAKe
TIPUHKMMAIOT [0 HAUMEHBIIUM 3HAYEHUSM, ¥ OKPYIVIIOT 0 BTOPOTO 3HaKa. Hanpuwmep,
nipu pacyersoM Ci= 1,27 M npoextHOe Cy mpuHUMAIOT 1,2 M.

3. Tlo NpUHATOMY NMPOEKTHOMY IIAary YCTaHOBKM aHKEPHOH KpENH B KPOBIC,
B JOKYMEHTAIMM KDEIUICHHUs C ee YCHICHHEM JOIONHUTEIBHOH AQHKEpHOU KPpEIIBIO,
paMaMH WJIH CTOMKaMH YCUJIEHUS IPOU3BOIMTCS pacyer TpeOyeMoro Ha Imar

YCTAHOBKH KpEIlH KOJTHYeCTBa YCHIHBAIOIIMX aHKEPOB, PaM KM CTOEK 10 GopMymam:
Aya = CKBPK.y/Na; (5)
Ayc = C«BP K.y/ Ns, (6)

rae Pxy — CONPOTHMBICHHE Kpend YCHIICHHA kH/M? NMPUHHAMAIOT B COOTBETCTBHU
C PaCUETHBIMH JUIS PA3IMYHBIX COIPSIKEHUH;

N, — HecyIIast cIocoOHOCTh ankepa, KH;
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N; — Hecy1masi CIOCOOHOCTh PAMHOM KPEITY WK CTOEK yCUIICHUS, kH;
N, u Ny IpUHAMAIOT B pacdeT COIIaCHO 3asBICHHBIM IPOM3BOAUTEIIEM JaHHBIX.

[TonydeHHOEe pacdeToM IIPOEKTHOEe KOJIMYECTBO YCHIIMBAIOMIMX aHKEPOB,
paM M CTOEK OKPYIISIOT B GONBIIYIO CTOPOHY 10 0,5.

4. B cootBeTcTBUH ¢ MHCTpyKLMEH BEIOMPAIOTCS KOHCTPYKIHH M THIOPa3sMEpEI
OTIOPHBIX 3IEMEHTOB, 3aTsDKeK B KPOBJIE U OOKaX, a TAKKe ONPEACIA0T TEXHOIOTHIO
¥ TEXHHKY IS KpEIUIEHHs TOPHOH BEIPaGOTKH.

5.Ha OCHOBaHMHM CpaBHEHWsS Da3MYHOA JOKYMCHTallMM KPEIICHHA
0 TPYJOEMKOCTH, MaTepHAJTOEMKOCTH, CTOMMOCTH KpEIUICHMsS M IONNEpKaHHA,
a TaKKe Mo APyruM (akTopaM, IPHHMMAETCS POEKTHAA JOKyMEHTalHs KPEILICHUA.

6. VMeHbIIeHHe [UIHHBI aHKEPOB, ILIOTHOCTH YCTAHOBKH aHKEPHOH Kpemw,
KpeNu YCHJIEHHsS U INOCAJ0YHO-3aIMUTHON KpENH, IO CPaBHCHHIO C TpeOyeMBIMH
nmo VHCTpyKuud, [OmycKaeTrcs IO  pe3ylnbraraM  [pOBEACHHA  HayqHO-
HCCIIEOBATENIbCKUX paboT C IJOCHENYIOUIMM KOHCYJIBTaMOHHO-METOIMIECKUM
COMPOBOXKICHUEM JOKYMEHTAIMU KPETUICHHUA.

7. 3a npenenamu neficTBus VHCTpyKIWM, a TaKkKe Ha STale BHENPCHHA
HA [IaXTe, AHKEPHYIO KPEIb IPUMEHATB 10 JOKYMEHTAINH KPETUICH!, C IPOBEACHUEM
HAyIHO-HUCCIIEAOBATENBCKUX pabot %4 KOHCYJIETaIIHOHHO-METOTUIECKUM
compoBoxaeHHeM. JIOKyMEHTaIMs TOIDKHA [IPelyCMaTpPUBATh JOOITHUTEBHBIC MEPBI
6e30MMaCHOCTH M TOCTOSIHHOE HaOMIOAeHWE 3a IPOSBICHHAMH TOPHOTO AABICHHA

1 COCTOSSHUEM KPCIIH.
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IMpunoxenue Ne 17

Kk deepaTbHBIM HOpPMaM U IIpaBHyIaM B 06/1acTH
IpOMBIIUTEHHO# 6e30macHOCTH «MIHCTPYKIHS IO pacyeTy
¥ IPUMEHEHUIO aHKEPHOH KpelH Ha YTOJIbHbIX MIaxTaX»,

YTBEpXKAECHHEIM MpuKa3oM PenepanbHOi CIIyKObI

110 3KOJIOTHIECKOMY, TEXHOJIOTHIECCKOMY
¥ aTOMHOMY HaJ30py
oT «19» HosOps 2020 . Ne 448

OIIPEJAEJIEHUE PACYETHBIX CMEIIEHUM KPOBJIM B TPOTSKEHHBIX
TOPHBIX BBIPABOTKAX C AHKEPHOH KPEIIBIO

1. B ropHeix BBIpa0oTKaX, IPOBOJAMMEIX B MacCHBe M MOIJACPKUBACMBIX
B NPOJOIDKEHME BCEro CpOKa CIyXKObl BHE 30HBI BIHSHMS OYHCTHBIX pabor
(npu mmpuHe nenuka ly Gomsme 0,1H u He Menee 30 M), BeNMYMHA PacUETHBIX

cMelennil kposid Uy, ompezensieTcss no popmyie:
Un = Urkokuksks, (1)

rie U, — TUIOBBIE CMELIEHHs KPORIH, OIpEAeNseMble B 3aBHCHMOCTH OT [IyOHHBI
H ¥ pacyeTHOTO CONMPOTHBIECHHS I[OPOJ B KPOBIE CXKAaTHIO R: MO HOMOTpamme
Ha pHCYHKe | mprioxkeHus, ipy B =5 M, ko=1, ku =1, ks =1 1 k.=1;

k. — Kko>pdUIHEHT, YJYUTHIBAIOIIKHA PpaCIONOKEHHE TOPHBIX BBIPabOTOK,
NpUHAMAeMEIl paBHBIM | [ IITPEKOB, YKIOHOB, GpeMcGeproB M COMNpAKEHHH
U paBHbIM 0,7 U1 KBEPIILIATOB;

k. — xo>h(UIMEHT, yYUTHIBAIOMMI OTIMYME PAcUYCTHOH IIMPHUHEI TIOPHBIX

BEIPabOTOK U CONpPSKEHHUH OT B = 5 M, pacCYUTHIBAEMBIH 110 dbopmyie:
ky = 0,25(B-1); (2)

ks — KooddUUKEHT, YJYWTHIBAIOIMA BIMAHHE JAPYIHX CMEXHBIX TOPHBIX
BEIpa0OTOK, MpPUHMMAaeMbli PaBHBIM 1 MpH pPacCTOSHUAX OT HHX I 2 15 m,

anpu [ < 15 M, onpeznenseMslii o popmye:
/
k,=1+(1-—); 3
=1+ 0-2); (3)

ks — k0> GUIMENT, YUUTHIBAIOIINA CTEIEHb CBS3BIBAHUS M YIPOYHEHHS I1OPOJ
PasIMUHBIMH ~ KOHCTPYKUMSAMH  aHKEpOB, TNpPHHMMaeMblii  Jnd  3aMKOBBIX,

KJIIHHOPACIOPHBIX H CTAJICIIOJIHAMCPHBIX AaHKEpOB IpU MIAHE HX 3aKpeIICHUA
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B ckpaxuue 0,5 M paBubM 1,0, Ipy [JIMHE 3aKpEIUICHUA aMIlyliaMH 1 M paBHBIM

0,85 ¥ TpH 3aKpeIUIeHHH 110 BCeH JUIMHE CKBAXUHEI (umypa) — 0,75.
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Puc. 1. PacueTHBIe CMELIEHHS KPOBIM B MaccuBe IpH B = 5Mm.

2. B ropHbIX BbIpaboOTKax, IPOBONMMEIX B MaccHBe, a 3aTeM HIO/IIEPKUBAEMBIX
B 30HE BIIMSHUS OYMCTHBIX PabOT MpH MIKMPHUHE IeNHKa 0,1H > [,> 15 M, Benu4nHa

pacyeTHBIX cMelleHuit Kpoir Uy, ONpeNensieTcs o dopmyie:
Uy= Uu+ AUukakkakaka, (4)
e AU, — pacueTHBIe CMEIIEHHS KPOBTH B NEPHON OXPaHbl LEIHKOM IMPHHOM

0,1H > [,> 15 M, onpeziensdeMble B 3aBUCHMOCTH OT l,, H u R, 0 PUCYHKY 2;

ko — K03(QHUIHEHT, yUMTBHIBAIOIIUA OOpPYLIaeMOCTh OCHOBHOM KpOBJIH,

pUHUMaeMBIi paBHBIM 1 urs I 1 I11 TunoB kposnd u 1, 2 — s 11 THIa KPOBITH.
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3. B ImIaCTOBBIX BBIEMOYHBIX IOPHBIX BBIPAOOTKax, MPOBOJMMEIX B MacCHBE,
OXpaHsSEMBIX 33 JIaBOH LIETHKOM 0,1H > I,> 15 ™, a 3areM, IoramaeMsix 3a CMEXXHOM
JIaBOH, OINpEMEIEHHe PAacueTHBIX CMEIIEHHH KPOBIM B IPOJOKCHUE BCETO Cpoka

cIyxGB1, MPOU3BOIUTCA O (opMmyiIe:
Uy = Uy + (AUy+ U, kwkskokips (5)

raec U ;‘ — JOIOJHHUTENbHBIE CMELICHWI OT BIUAHHUA noramalomel‘/i JiaBhbl,

OIIPEIENIAIOTCS MO PUCYHKY 3 NPHUIIOXKCHHU.
4. B macToBBIX FOPHBEIX BEIPaOOTKaX, MPOBOAUMBIX B MACCHBE M IIOrallaeMbIx

JIaBOM, BEJMYHHA PACUETHBIX cMeleHuH Uy KPOBIH, ONPEAEIAETCS 110 dopmyre:
Un= Uv+ Unkmknkxpkaa (6)

rne U, — pacueTHble CMEIEHHA KPOBIYM B TEPHOJ BIMAHIS ONOPHOTO JaBICHUs
Ha mporsxenud 0,1H oT moramarolled JaBbl, ONPEAeideMbe B 3aBUCHMOCTH
ot H 1 R, 110 pUCYHKY 4 TIpHIIOXKEHHsL.

5.B macTOBBIX TOPHEIX BBIPaGOTKAaX, MPOMIEHHBIX B MAcCHBE, a 3aTeM
OXpaHsSeMbIX pa3pylIAOIIAMCS B BEIpa0OTaHHOM IIPOCTPAHCTBE LIEIMKOM IIUPHHOM
2,5-3 MOINHOCTH IUIaCTa WIM TOANEPKUBACMBIX Ha IpaHHIC C BbIpabOTaHHBIM
IPOCTPAaHCTBOM H OXPaHAEMBIX M0CAaI0YHO-3aIIMTHON KPETbIO, PAaCIeTHBIE CMELICHHA
KPOBJIH JI0 TIEPBOii OTPabaTHIBAEMOM JaBbl OMPEALIAIOTCA IO MyHKTY 4 MPUTOKEHHUS.
Ha Bech NepHOA MOAJEPIKAHUSA TAKUX TOPHBIX BEIpa0OTOK, 710 MX ITOralleHHs CMEXXHOM
NaBOM, NP pacyeTe JOKYMEHTAIWW KPEIUICHHs, B ME€PUOJ HHTECHCHBHOTO TOPHOI'O
JaBIEHHs, BO BCEX YCIOBUAX, MPUHUMAIOTCH PaBHBIMH 300 mm.

6.B IIacTOBBIX TOPHEIX  BEIPaGOTKAX, IMPOBOAMMBIX  «BIPHCEUKY)
K BBEIpa0OTaHHOMY MPOCTPaHCTBY, C 3QIIATHON YTOJABHOM IOI0COH IIAPHUHON
2-4 M Ha PAacCTOSHMH OT OTPabaThiBAEMOH JIaBBI ooneme 200 M H, moramaeMbIX
CMEXHOH JIaBoll, BENMYMHA DPACYETHBIX CMEIICHHH KpOBJIH Upnp, ollpenensercs

o dhopmyie:

Unp = (U gp + Uﬁp Yewkpka, (7
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e U — pacdyeTHble CMENIEHWS KPOBIM IPH IMPOXOIKE TOPHO#M BBIPaOOTKH,
onpe/ieNeEMBIE B 3aBUCHMOCTH OT H 1 R, 110 PUCYHKY 5 NPUTIOKEHHUS,
U™ — pacyeTHbIe CMEILICHHS KPOBIH B INEPUOM BIUSAHUA Toralaronel JaBhl,

oTIpeJieNsieMBIe B 3aBUCUMOCTH OT [ # R 1O PACYHKY 6 NPHIOXKEHHUS.

N
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Puc. 3. PacueTHsle cMelleHHs. KPOBJIM TOPHOM BBIpabOTKY B 30HE BIIHSHUA
Horamaroniei J1aBbl.
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Puc. 4. PacueTHble cMelIeHUs KPOBJIH FOPHOM BEIPaOOTKH B 30HE BIMSTHUS
roraiaromniey Jaskl.
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Puc. 5. CMellieHHs KPOBITH MPU IPOXOIKE MPUCEYHOM TOPHON BEIPaOOTKH.




0 200 400 600 800 1000 H,m

Puc. 6. PacyeTHble CMelleHHS B IIPHCEIHOMN TOPHO# BEIPabOTKE B 30HE BIMAHHA
[IOTaIIaIoIEH JIaBhL
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IMpunoxenne Ne 18

k DefepalbHEIM HOPMaM H IIPaBHIIaM B 00/1acTH
IPOMBIIUIEHHO# Ge3onacHOCTH «MHCTpyKIHS IO pacyeTy
¥ IIPUMEHEHHUIO aHKEPHOH KPEIIH Ha YTOJBHBIX IIaXTaxy,

YTBEpXKICHHbM npuKazoM DeepanbHO CITyxObL

I10 3KOJIOTHYECKOMY, TEXHOTOTHYECKOMY
H aTOMHOMY HaJ30py
oT «19» Host6ps 2020 . Ne 448

AHKEPBL, ITIPUMEHSIEMBIE HA IITAXTAX

Tabnuua Ne 1
XapakTepHCTHKA AHKEPOB, PEKOMEHAYeMbIX K IPHMEHEHHIO Ha MIaxTax
H};'e Tom ankepa KorcTpykTHBHOE OO6nacTb IPUMEHEHWA
1| HAWMEHOBAHNE
Al6B,
AKM AB16
CraJienonuMepHbIe A20B, AK20B, Vroums npu Re > 6 MIla, nopona
1 3 IPOKATa BHHTOBOTO AKM AB20, AKB, AB201I, mpu R. > 10 MlIla, noasecka
npoduns ACII20B MOHOPEBCOBBIX A0OPOT
A25B,
AKM AB25
CranenonnMepHsie ACII-20, ACII-24, AKC-20, Vroms mpH R, = 6 MIa, nopoaa
2 H3 KPYIJIOTO CTAJIBHOTO AKM AM20,
npu R. 2 20 Mlla
npodms AKM AM16
CranenonumepHslie AK-22, Vroms npu R, > 6 MIla, nopona
3 73 MIPOKaTa MEPHORHYECKOTO AKC-22, mpu R.> 10 MIla
npodrst AKM AM16 (20,25)
4 CranenonumepHbii AKM16, AKM20, AKM25 Vrons 1ipu R. 2 6 MIa,
CO CBapHBIMM CTEPXKHAMM nopoza 1pu R. > 10 MIla
AKO1, AK02,
AKO1-08 (-14, 25, - 32), B mopoze u yre.
5 Kanarhsle KAT-20 B nopoze.
B 6opty BEHIpaboTKH
AC-25B B nopoze u ymie
6 CTaeMUHEDATbHEIE AKM AB, AKM AM, AKM B nopone # yrie
AJIeMHHEP ACM-1, ACM-2 B nopoze
B nopone u yrie
7 Craneopranugeckui np R.> 40-50MTla
Vrous mpu R. > 8 MIla
8 MeTajuTHaecKkuii 3aMKOBBII HIK-1M
TTopoaa mpH R. > 40 MITa
9 TTommMepHbIe BITA B nopoge U yrie
AK01-121,
AKO1-125, B nopoze u yrie
10 Ankep s nogsecku MITJ] AKO1-25 COBMOCTHO P y
¢ rafikol-noasecom
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L, MM d, MM A, MM PazpeiBHOE YCHIIHE, Jomyckaemas VunvHenne, % Macca,
kH Harpyska, kKH KT
1600 4,1
1800 4,6
2000 M20 23 100 60 5.1
2100 5,4
2300 5,9
2500 6,4
3000 3.4 7,6
1600 58
1800 6,5
2000 M24 27 140 85 72
2100 7,6
2300 8,3
2500 9,0
3000 10,0

Puc. 1. Cranenonumepusie ankepst ACIT, AKM AM u3 mpokatoB KpyIioro mpouiis:
1 — cTepkeHb aHKepa; 2 — maiiba onopHas; 3 — raiika. Marepuain crepxHsa — BCt3.

B =60...100 mm.
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Puec. 2. O6muii BUI OCHOBHEIX THUIIOB CTANIEIIONMMEPHBIX aHKEPOB, IPUMEHACMBIX
Ha maxtax Kysbacca:

| — crepxeHb aHKepa; 2 — Inaiiba omopHas; 3 — raika. Marepuan CTEPKHS

— A400-14-1-5254-94. a, 6 — nNpeACTaBUTENH I'PYMIBI CTAICTIONMMEPHBIX aHKCPOB

u3 kpyrmoro mnpoduis (amkep Tuma AKM20 u ankep THma AK-20 (AITIC));

@ — MpeicTaBUTENb IPYMIBl CTANCHIONAMEPHBIX aHKCPOB M3 apMaTypHOH CTalu

TIepHOIMYECKOro IPpodHIs (CTANENONMMEPHBIH aHKep THIA AK-22).
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hiod

& l
LmM | Homep npoduns PazpriBHOE Homyckaemas Harpyska, kKH Vanueenve, % Macca, kr

yeuue, 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. Cranenonumepusiii ankep AK-22 (AKM AM) u3 mpokara IepruoanIecKoro

npogus:

| — cTepkeHp aHKepa; 2 — maiiba onopHas; 3 — raiika. Marepuan crepxas — A400C.

L, MM Homep d, MM di, MM PaspriBHOE JHomyckaemas Vonunenue, Macca, Kr
mpoduns yeunue, kKH Harpy3ka, 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. CocTaBHbIE CTaNENOIAMEPHbIE aHKEPHI U3 IIPOKATOB BUHTOBOTO IIPOGUIIs
(AC20B u AC25B):
1, 2 — cTepKeHb aHKepa; 3 — raiika; 4 — maiiba onopHas; 5 — Mydra. Marepuan
crepxnei — AB400C, MydTsI — crans 30XT'CA.
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L, MM Homep d, MM Pa3pbiBHOE YCUITHE, Jomyckaemas ViuiuHeHHe, Macca,
mpo s kH HATpy3Ka % KI'
1400 2,99
1600 3,31
1800 3,64
2000 3,96
2200 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. CrajienoTuMepHbIe aHKEPH! U3 MIPOKaTOB BUHTOBOTO npogums Ne 16, 20, 25
(A16B, AMK AB16, A20B, AMK AB20, A25B, AMK AB25, AK20B, AKB):
| — cTepiKeHb aHKepa; 2 — raiika; 3 — maiiba onopHas. Marepuan CTEpxHS — AB400C.




Puc. 6. CranenonuMepHsle aHKEPHI U3 apMaTypHOI CTAJId BUHTOBOTO Ipoduis:
a — aukep CA-20; 6 — A20B (AKM AB); 6 — ankep tunia AMK (cBapHO# cTepxeHb);

1 — crepxeHb; 2 — cepudeckas 1maiida; 3 — raika.

7

> g

™

& {
L, mm PaspoiBHOE yemnme, Jonyckaemas Vununenue, % Macca, xr

kH 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. CranenonuMepHbIN aHKEP CO CBAPHBIMH CTEPIKHSIMH:
I — cTep)xeHb aHKEpa CBapHO, 2 — raiika, 3 — maiida omopHas. CTepikeHb U3
apMarypbl BUHTOBOTrO ITpodmiis Ne 20 cBapeH BCTBIK CO CTEPXKHEM apMaTypPHEIM
u3 nepuonuueckoro npoduis Ne 22. Marepuan crepxus — As400C.




HaumenoBaHue L, mm c_fg:::}:in:m i‘:;i’;i:?‘;ﬁ Vanunenue, % Macca, xr

2000 1,85

AKO01-08 3000 9,35 80 2,3
4000 2,7

3000 4,5

4000 52

AKO01-14 5000 12,4 145 6,0
6000 6,7

7000 <1,3 7.4

3000 55

4000 6,6

5000 1,7

AKO1 6000 15,2 210 838
7000 9,9

8000 11,0

9000 12,1

Puc. 8. OOmmii BuJ KaHATHBIX aHKEPOB:
a — xanatuslil ankep AKO1 (-08, -14) a1 XuMHUYeCKHX U MUHEPaIbHBIX
CKPEILISIONUX COCTaBOB; 6 — KaHaTHBIH ankep KAI'-20;
I — cTepXeHb aHKepa CBapHOH, 2 — raiika, 3 — maiiba onopHas.

CTepXeHb W3 apMaTypbl BHHTOBOTO NpO(QHIA CBapeH BCTBHIK C KaHATOM

auameTpom 20 MM.
AKO1 (-25,-32)

AKO01-08

AKO1-14

Puc. 9. O6mmit BuA KaHaTHEIX aHkepoB Tuna AKO1.
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Puc. 10. O6muii Bug kaHatHOro aHkepa Tuna AKO2.
IMpeaHasHaveH OJI aMITylTbHO-HarHeTaTeIbHOTO WM HaTHETATeIbHOrO 3aKpeIIeHHS.

Puc. 11. Kanarasiii ankep AK01-121 (125)
TpeqHa3Ha4eH 11 MOABEIINBaHUS MOHOPEIBCOBOM NOJBECHOH AOPOTH.

Puc. 12. Kanarnerii ankep AK01-25 ¢ raiikoi-nioaBecoM.
ITpeqHa3sHa4eH 1 yIPOYHEHUS TOPOA KpoBIK U noasemupanus MIIL

»
b @

ABARARECLCU LA EELEUACRRRECAAARARG DY,

AR ETETEE LTS EGEET RS X BT ETNELE T A
PAS R AL R AN LA TR G LA R R ARG CE NG ENAREARABERD 1Y,

05, S AL ARSI A LS AEFMEAEHETARGRE A AARASEEE T2
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Puc. 13. O61mmii Bu aHKEpOB, B TOM YKCIIE€ IPUMEHIEMBIX JJIs KPEIICHUs
aMITyJIaM{ C MHHEPAJIbHOH KOMITO3MIMEN:
a, 6, 6 — aukep Tuna AMK AM; 2 — ankep Tuna AKM AB;
0, e, oc — aukep Tuna AKM; 3 — ACM-1; u — ankep ACM-2.

L

920

e

Puc. 14. CraneopraHu4ecKuil aHKep:
] — cTepXeHb aHKepa; 2 — ONOpPHas IINTKA; 3 — OmopHasd 11aii0a;
4 — nepepsiHHas BTyNKa. PaspeiBHOE ycunue — 95 kH.
Jlomyckaemas Harpyska — 70 kH. Mapka cramu — C13. Macca 1 m ankepa — 2,8 xr.




156

L, mm PaspsiBHOE ycmime, Jonyckaemas Vanunenne, % 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. Meraundeckuii 3amxoBblii ankep IHK-1M:
I — cTepxeHb aHkepa; 2 — MONYBTYNKH; 3 — maiiba onopHas; 4 — raika.
Marepuan crepxus — BCt3.

Puc. 16. CrexnormiacTukoBsli monumepHsiit ankep AC-14111:
1 — cTepxeHb aHKepa, 2 — raiika, 3 — oropHas miaii6a. [Tpounocts Ha cpes — 50 kH.
JonyckaeMmasi Harpy3ka Ha cpe3 — 39 kH. Macca —0,7... 0,85 Kr.

Juamerp mimypa, MM 25-30
JuameTp KOMIIO3UTHOH apMaTyphl HE MEHEE, MM 20
JnviHa aHKepa, MM 1400..3000
TaGapurHbie pasMepbi My(THI
JInuHa He MeHee, MM 220
Pe3n6a M22
JlnuHa pe3p00BOi 4acTH HE MEHEE, MM 185
PacuerHas Hecymas criocoGHOCTB, TC 8
Pa3priBHOE ycumue 13
HE MEHee, TC
2-3

PexoMeHIyeMast BEJTHYUHA TIPeBAPUTENILHOTO HATSKECHHUA, TC

Puc. 17. Bazanpro-mactukoBebiii ankep (BITA).
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IMpunoxenune Ne 19
K deepanbHEIM HOPMaM U [IPaBHJIaM B 06/1acTH

IPOMBILIEHHOM 6€30MacHOCTH «AHCTPYKIHS IO pacueTy
1 IIPAMEHEHUIO aHKEPHOH KPETH Ha YTOJNBHBIX IIAaXTaxy,

YTBepXKIEHHBIM npuka3oM DeziepanbHON CIryKOb]

10 3KOJIOTHYECKOMY, TEXHOJIOTUICCKOMY

Y aTOMHOMY HaJ30py
oT «19» HosGpsa 2020 r. Ne 448

KOHCTPYKIIUH OIIOPHBIX DJIEMEHTOB M 3ATSI)KEK

Hike IpUBEIEHE! IIPAMEPHI KOHCTPYKIMHA OTOPHBIX SIEMEHTOB H 3aTSKEK.

*
*-l SR " it 2
L
Homep KonuuectBo TpenertsHas
npodus L, MM H, MM oTBepCTHii Harpy3ka Ha Macca, Kkr
u3ruo, xH
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

HpenenLHa;I HarpysKka Ha H3ru0 — HATO MaKCHUMajlbHas COCpeJOTOYCHHas CHia,

BOCIIpHHUMAaeMas IIOAXBAaTOM, MIPUIIOXKECHHAsA MEXAY AByMA COCEIHUMHU OTBCPCTUSAMU

C YCTAaHOBJICHHBIMH aHKCPaMH.

Puc. 1. TTonxsars! u3 cneunpoduneit CBI117, CBII22. Marepuai — BCr1S.




Marepnan ~ Cr3nc5

Homep Kon. Or- [Ilpemeasnas Macca,
weeanepa H, pepcTHit  HAIDY3Ka Ha KT
B, mu MM L, st PACTIOKCHEE,
xH

2800 3 19.6

, 3 4 ‘ 25,2

8 80 40 3900 4 230 273
4200 5 294

2800 3 239

0 10 46 00 4 310 2
4200 5 359

Puc. 2. TTogxsars! u3 mBeuiepoB Ne §, 10, 12.

Ma’r@m - CT3Kn
Tommuna L, MM Kon. Oy- [llpesensnas  Macces,

nucTa BEPCTHA  MATPYIKA H& Kr
PaCTIKCHNE,
«H
2800 3 13,4
3600 4 17,3
2 3900 4 80 18,7
4200 5 20,1
2800 3 16,7
, 3600 4 214
2,5 3900 4 100 232
4200 5 28

Puc. 3. ITogxsar rohpupoBaHHBIA U3 JTUCTA.
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1400

Puc. 4. ITonxsar 13 monocsl. YCUIue npofaBiuBadus yepes raiiky S32 — 170 kH.
Macca — 5,5 kr. IIpenensHas Harpy3ka Ha pacTspkeHue — 80 kH. Marepuan — Cr3kr.

'
S*
: £
¥
. |
o -
Pa3Mepsl, MM Ycunue Macca, kr
S A B H nponasiueanus, 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. IToaxBar mjIoCKHM U3 JIUCTA.
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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 wmu 25 4.64

Puec. 6. Ilooxsar ¢ KOJNBIEBBIM BBICTYIIOM.

ITpenenbHas Harpyska Ha cxarve — 160 kH. Marepuan — Cr3xki.




Puc. 7. Ioaxsar co chepudeckiM BeICcTynoM. IIpenensHas Harpyska
Ha cxatue — 200 kH. Marepuan — Cr3kim.
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‘MarepHan npyTKoB aHaMeTpoM 4...6 MM — riposonoxa 4-C (5-C nm 6-C)

NpYTKOB AHAMETPOM 6,5 MM — katanxa 6,5 Cr3nc

:;‘ AL | A2, Hecyman | Yaemsnan | Cpok
“u’ e B, MM L, MM cnocobrocTs, | Macca, kr/ | cmyxOul,
kH/M® m ner
50 | 50 12 4
S50 | 100 11 3
4 1001100 500...1200 | 1000...2400 10 3 10
100 | 150 9 1,7
50 |50 18 6.2
50 | 100 17 4,7
5 1100 100 | 500...1200 | 1000...2400 15 3.1 15
100 | 150 13 26
100 | 200 12 24
S0 | 50 19 8.9
50 | 100 18 6,7
6 | 100 100 | 500...1200 | 1000...2400 17 4.5 15
100 | 150 ‘ 15 3,7
1001200 | 13 34
S0 | 50 20 10,5
50 1100 19 1.9
100 | 100 v 18 5.3
6.5 160150 $00...1200 | 1000...2800 16 4.4 15
100 | 200 14 4
80 | 250 13 4.3 o

Puc. 8. 3arsxku pemerdarsie (3P).
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Puc. 9. CocTaBHOI apoYHBIH BEpXHSIK U3 LIBeILIepa WK COENIpOQHUIIs A7 TOPHBIX
BEIpaboTOK mpuHOH B o1 4,5 10 5,5 M.

CoeIUHEHHs TONYapoK ¢ MOMOIIBI) METAUTHIECKOH ILIaHKH, NPHBAPEHHOH

K OJIHOM HONyapKe ¢ OTBEPCTHAMH 11 aHKepa Ha paccrosnuu 100 MM OT ee KOHUa.

(L0 0202%4%.
EE%e%e 030003
320%0%0s0%03¢
4 ‘}“‘ w N > 3 '*».P /‘\ . (’.
A-A ’
: 3
w; . ;\;
Texunueckne XAPAKTEPHCTHKH
Tﬂtﬁb'pa:kép L,uu | bimm ¢, MM 4, MM S, MM P, wm ‘Macea, xr
MM-0,5 525 | 200 87,5 20 | 40 517 2,38
Nr24-18 | 1800 115 40 | 69 3,0 3,0 6,4
- Nr24-2,2 2200 115 40 6,0 3,0 3,0 7.1
Nr24-2,6 2600 115 40 6,0 30 30 | 9,2

Puc. 10. PemeTyaras 3aTsKKa ¢ pOMOUUECKIMH SYECHKAMH.




MaMerTp npo-
3! MM

sMep : a
opa3 KN, M OKH, eTxu, b xri
3C-1 25%x25 2,5 1000 3,

3C-1, 30x30 3,0 500 6,6
TaJlb TeHas o Hasl ceTKa.
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ITpunoxenue Ne 20

k PenepalbHEIM HOPMaM U IpaBHIaM B 0071aCTH
npoMblUIeHHOH Ge3omacHocTH «MHCTPYKIHS [0 pacyeTy
1 IPUMEHEHHUIO aHKEPHOH KPENH Ha YTOJbHBIX IaxTaxy,

yTBEp:KJEHHBIM TprKasoMm DenepanbHol CiryxGsl

110 KOJIOTHYECKOMY, TEXHOIOTHYECKOMY
1 aTOMHOMY HaJ(30py
ot «19» HogOps 2020 . Ne 448

MIPUMEPHI Y3JIOB NIOJATJIMBOCTH AHKEPHOH KPEIIA
C AEMII®UPYIOIIIUMHU SJIEMEHTAMH

RN O AN]
AT IELS
|

A - ANTH E D AOYAPA
THEITEEFT B IR E LTI
‘s, H 23

Wl
) ! 7
() H
5 11 /
Zral 1224

Puc. 1. D1eMeHTH IOAATINBOCTH U3:
a — MIOIaTIINBOH OIOPHOM IIACTHHEI; 6 — TPyOKH; 6 — IIBEJIepa; 2 — YTOJKa,
0 — nepeBaHHOTO Opyca; e — cnennpoduns CBII-17.
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IMpunoxenune Ne 21

k denepanbHEIM HOpMaM U IIpaBUiaM B 0071aCTH
IpoMBIIUTeHHOH Ge3omacHoCTH «MHCTPYKIHS [0 pacueTy
1 IIPUMEHEHHUIO aHKEPHOH KPelld Ha YTOIBHEIX [IaxTax),
YTBEPKIEHHBM npHKasoM DenepanbHol CirykGsI
II0 9KOJIOTHYECKOMY, TEXHOJIOTHIECKOMY

{1 aTOMHOMY HaJ30py

ot «19» HosOps 2020 . Ne 448

(pexomenoyemviii obpasey)

YTBEPXJIAIO:
[’ maBHBIN MHXXEHED IIIaXThI
«_» 20 r©
AKT
HCIBITAaHUS AaHKEPOB HA HECYIIYIO CHOCOOHOCTh
OT «_» 20 r
Kommuccus B cocTaBe:
IIpoBena UCTIBITAHUS Hecy1ieil CIIOCOOHOCTH aHKEepPOB, yCTaHOBJIEHHBIX B
MecTo 3a10eHHNs aHKEPOB H 3Ka CMereHe anKepa
Ne i/t P arpy Hl P IMpumeyanue
(mpussizka kK MT umu I1K) Ha ankep, KH B IIITYpE, MM
1 .
2
3
BriBogsI:
IMoxgmucwu: 1.

2.
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JHUCT )KYPHAJIA 110 KOHTPO.JIIO 3A COCTOSIHHEM BBIPABOTKH
M TIOKA3BAHUSIMH PEITEPHBIX CTAHIIMM BHE 30HbI
OIIOPHOI'O JABJIEHHA

(pexomendyemuiii o6pasey)

VTBEPXJAIO:
I'maBHBIN HHXKEHED IIaXThHI
« _» 20 ¢
Mecro 3an0xeHHs IMoka3aHKs peMepHBIX CTAHLIHIMA
3aMepHON CTaHLIMHK Jlata
(yKasbIBaeTCs VYposenb «:A» VYpoBeHb «?» YpoBeHb «9» Tpumeuanye
¢ npuBs3KOH K MT YCTaHOBKH (HroxHuit (Cpenuuit (Bepxnui
i TTK) periep) penep) periep)
1 2 3 4 5 6

JlaTta CHATHS OKa3aHMH

OTBeTCTBEHHBIM UCTIOIHUTED

(avumyst, ©MsL, OTIECTBO (IIPH HATMIMH), TIOJIHCH)
3amonusiercs 1 pas B MecsIl (Ha KaX sl MecsI] HOBBIA JIHCT). XypHan J0DKeH OBITH
IIPOHYMEPOBaH U IPOIIHYpPOBaH.

JMCT )KYPHAJIA 110 KOHTPOJIIO 3A COCTOSIHUEM BBIPABOTKH
M TIOKA3BAHMSIMHU PENEPHBIX CTAHITUH B 30HE

OIIOPHOI'O JABJIEHHUSA
Mecto [Moxa3anus penepHBIX CTAHIUM

3QJI0KEHHS

32:2:;3); Harta YpOBEeHb «A» | ypoBeHb «B» | ypoBeHB «C» TpuMetanme
(yKasbiBaeTcs YCTaHOBKH (umKHAH (cpenuui (BepxHHH
C IPUBS3KOM K periep) perep) perep)
MT wumm 1K)

1 2 3 4 5 6

Jlata cHATHS TTOKa3aHUN

OTBeTCTBEHHBIA UCIIONHHUTETD

(ammTus, BMsl, OTUECTBO (TIPH HATHYHH), MOJIIUCH)
3amonusiercs | pa3 B Mecs (Ha KaXJIpIi MeCs1l HOBBIH nuct). XKypHat gomkeH OBITh

IIPOHYMepOBaH U MPOIIHYPOBaH.




