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YK 622.831.24:622.016.62(083.75)

Bpemennnie yKazaHnusi MO yNPaBAeHHIO TOPHLIM JaBJICHUEM B
OUHCTHHIX 3260MX HA NAACTAX MOUHOCTLIO A0 3,5 M C YrAOM najenus
ao 35° J., 1982, 136 c¢. (M-Bo yroabhoii npom-cta CCCP)

Cocrapnenn Beecoloannim opaena Tpynosoro Kpachoro 3namenn
HaYYHO-HCCJIeOBATENbCKHM HHCTHTYTOM TOPHOMl TEOMEXaHHKH H
mapkuwefigepckoro sena (BHUMH), Hucturyrom ropmoro aena
HM. A. A, Ckounnckoro, JIOReUKHM HaydHO-HCCACROBATENBCKHM YTOh-
HHM HHCTHTYTOM (JloHyrH), BcecoioaHbIM HaYUHO-HCCAEHOBATENBCKHM
H NMPOEKTHO-KOHCTPYKTOPCKHM yroasHeM HHcTHTyTOM (KHHYH), I'o-
CYJdapCTBEHHHM Hay4HO-HCCJIEA0BaTeAbCKUM, TPOEKTHO-KOHCTPYKTOP-
CKHM H NPOEKTHHIM yroJbHHM HHCTHTYTOM (Ileuopauunpoekrt), Bce-
COIO3HBIM HAYYHO-HCC/ICNOBATEAbCKHM YrONibHBIM HHCTHTYTOM (Kys3-
HHYH), BOCTOUHLIM HayYHO-HCC/I@OBATe/IbCKUM HHCTHTYTOM MO Ge3-
omacHoctd paGor B ropHoit npombluienHocTd {Bocthuu), Ilaxtun-
CKHM Hay4HO-HCC/IE0BATENbCKHM H MPOEKTHO-KOHCTPYKTOPCKHM YrONb-
HbIM HHCTHTYTOM (IllaxTHHYH), JIEHHHrPaACKHM TOPHBIM HHCTHTYTOM
npu yuacrun Musyraenpoma Y CCP, npOH3BOACTBEHHBIX 0GbeIHHEHH
Bopkyrayroas, Kaparanpayroas, Jlenusckyronn, Poctoyroan, Ces-
kyaGaccyroab, Topesautpauur, Yeasbuuckvroan, IOxky3abaccyroas.

Bpemennnie ykasanua paspaboranbl Ha OcHOBe OGOGIEHHA pe-
3y/bTaTOB Hay4HHIX HCCJENOBAHHA H NPOH3BOACTBEHHOTO ONKBTA
ynpaB/ieHHsl TOPHHIM AaBJieHHEM B IIHPOKOM [Hana3oHe H3MEHEHHsH
FOPHO-Te0JIOTHYECKHX H TEXHOJIOTHUECKHX YCI0BHA OTPAGOTKH yroJib-
HBIX 1aCTOB LJIHHHHIMH OYHCTHHIMH 3a605IMH BO BCeX OCHOBHBIX YIOJIb-
HHIX Gacceitnax CCCP.

BpemeHHbie yKa3aHHs! PerJIaMEHTHPYIOT €HHHE NONAXOAH K BeJjH-
YHHaM Heo6XOAHMOro COMPOTHBJIEHHA KPermH OYHCTHHX 3a60eB H CO-
npsiKenuil, NPHHLKNKE BRGOPa coco6OB NpeaoTBpallieHHst 00pyIeHH
KPOBJIH, YNPaB/ieHusl TOPHLIM NaBJIEHHEM B 30HaX NOBHILIEHHOTO Top-
Horo aasienus (IITJ]) ¥ npH mepexone reoJJOrHYeCKHX HapyleHHH.

BpemerHble yKa3aHus NpeAHa3Ha4YeHbl LI HCNOAL3OBAHHS HHXKe-
HepPHO-TEXHHYECKHMH paGOTHHKAMH LIaXT, RPOH3BOACTBEHHBIX 06 beH-
HEHH#, MPOEKTHHX M HAYYHO-HCCJEA0BATENbCKHX HHCTHTYTOB MHH-
yraenpoMa CCCP npu peuleHHH [IpakTHYeCKHX BOTPOCOB YHPAaBJEHHS
KPOBJiel H TFOpHbIM [dBJ€HHEM B JUIHHHHX OYHCTHHIX 3a60sX, pas-
paboTKH ITPOEKTOB Pa3BHTHA OUHCTHHIX paGoT.

Ha. 44, taba. 27.

© Bcecowsnni opunena Tpymosoro Kpacoro 3naMeny HayuHo-
HCC/Ie/I0BATE/bCKHA HHCTHTYT FODHOH reOMEeXaHHKH H MapKuied-
nepckoro nena BHAMMU. 1982.



BBEJAEHHUE

B Hacrosiulee BpeMsi pellleHHe BONDPOCOB YMpPaBJE€HHSI TOPHBIM
IaBJieHHEM B OUYHCTHBIX 3a6osix, Kpome I[lpaBun Gezonacuoctu (I1B)
H IlpaBusn Texnuueckofi skcnayataund (IIT3), pernamenTupyercs
HOPDMaTHBHEIMH HOKYMEHTaMH, KOTOphle pa3pabaThiBalOTCA OTHAE/NbHO
A Kaxporo 6accefina 6acceiinoseim HUH, cornacoBeiBaloTcsi ¢ €o-
OTBETCTBYIOIIMMH okpyramu I'ocroprexnansopa CCCP, yTBepxaalor-
cfl MPOM3BOACTBEHHbIMH OObeAHHeHHAMH H Muunyrsenpomom YCCP.

Bpemennble ykasanus* paspaborannt BHUMH coBmecTHO ¢ 6Gac-
ceitnoBoiMH HHUHM B COOTBETCTBHH C NJIaHOM HayyHO-HCCJEN0BAaTeJb-
CKHX pa6oT, OHH SIBJIAIIOTCA OTPacjeBbiM HOPMATHBHBIM JHOKYMEHTOM.
Heo6xonumocTh pa3paboTKH OTpac/ieBHX YKa3aHM# BhI3BaHa TeM,
4TO HEKOTOpble MPHHIIHIHAJIbHBIE NIOJIOXKEHHS H peKOMEHJallHH, HMEIO-
wHecs B 6acceiHOBBIX HOPMATHBHBIX JOKYMEHTaX, COCTABJEHHbIX IJsi
pasHbix 6accefHOB, OT/IHYAIOTCA APYT OT Apyra. OCOGEHHO pasiHYaIoT-
csl Herosib3yemble B GacceifHax kaaccH@HKauux KpoBad. B GacceiiHo-
BbIX HODMATHBHBIX ZOKYMEHTaX H B OQHLIHAJIbHBIX H31AHUAX B HACTOS-
iee BpeMsl HCIONB3YIOTCS 7 KilaccH(HKaLUA KPOBJIH M0 YCTOHYHBOCTH
HHXXHHX cjioeB H Gojee 10 knaccHduKauuil ¢ HasBaHHSAMH: 1O o6py-
IIA€MOCTH, Harpy3ouHbIM CBOMCTBAM, TSXKECTH HArpyXeHHUsl KpelH,
CHJIOBOMY B3aHMOAEHCTBHIO C Kpenblo, N0 YNpaBJIsAEeMOCTH. DTO 3a-
TPYAHSIET HCNOJIb30BAHHE HOPMATHBHHIX JOKYMEHTOB OCOGEHHO ynpas-
nenuamu locroprexnansopa u Munyraenpoma CCCP. Paanuuusi ume-
I0TCSl B BEeIHUHHAX PEKOMEHJLyeMOro COMPOTHBJIEHHS Kpeneil A/s aHa-
JIOTHYHBIX YCJIOBHH, B PeKOMEHAalMsAX MO HEKOTOPHIM BOMPOCAM, UTO
o6bsIicHsIeTCS paauoifl CTEeNeHbI0 OCBOEHHS H BHEpeHHs1 HEKOTOpHIX
TeXHHYECKHX pelleHHH.

B HacrosilMx YKasaHHMAX [alOTCs PEKOMeHAALUWH 1o Haubosiee
OGIIHM NPHHIHIHAJbLHBIM BOMPOCaM, MO KOTOPBIM MOXHQ YHHGHLH-
pOBaTh pelIeHHA H OCYLIeCTBHTb €IHHOOGpa3He MOAXOHOB.

B oTpacieBbix YKa3aHHAX NOKa HEBO3MOXHO Aath AETaJbHO pas-
pa6oTaHHble PeKOMEHAALHH MO THINOBHIM MAacHOPTaM KPEenJIeHHs JIaB,
KOHIeBhIX y4aCTKOB H CONPSKEHHH HX C MOATOTOBHTEIbHBIMH BRIPAGOT-
KaMH JJIsl BCero MHOTr0OGpPasHs ropHO-Te0JIOrHuecKHX YCJOBHA H Bcex
COYeTaHHA BbIEMOYHBIX MAIHH M Kpenel, pasMepoB KoM6aHHOB, Ha-

* B nanbHefileM cioBO «BpemeHHbie» onyckaiorcs.



TSXKHBIX H NPHBOAHLIX CTaHUHHA KOHBeHepOB C yUeTOM HHIIEeBOH H Ge3-
HHIIeBO#, LEeJTHKOBOH H 6ecue/IMKOBOA TexHoJorHH. [103ToOMy B Kajb-
HellllleM B COOTBETCTBHH C HACTOSALIHMH YKa3aHHsAMH GaccefHOBHIE
HHUM nonxum paspaGotaTh PYKOBOACTBA HJM THIOBHEIE NAacIOpTa
KpeNnJieHHsI OTAeNbHO JIs1 Ka)kaoro Gacceina.

B ocHoBy Yka3sanuii noioxKeHu! pe3yJbTaThl aHaJIH3a H 0606 e Hs]
HNeACTBYIOIHX 6acCeHHOBHIX HOPMATHBHHIX JIOKYMEHTOB, Hay4HO-HC-
CHe/IOBATeNbCKHX H OMNBITHO-NPOMBINIJIEHHHIX PaGoT, BHIMOJHEHHHIX
Ha axTax OTPac/H.

B coorsercteuu ¢ nporokosiom Ne 2-14/25 or 18.11.81 r. pacemor-
penusi mpoekra Ykaszauuit Jlonyru, Kysuuyn, KHUYH, IleuopHuu-
npoekr, lllaxTHHyH N0/MXHB HCNOJAB30BaTh BpeMenHbIe YKa3aHHsA NpH
paspabGoTke «THNOBHIX NMacCNOPTOB YNpPaBJeHHs TFOPHBIM AaBJIeHHEM
B OUHCTHBIX 3a60fIX Ha MVIACTAX MOIIHOCTHIO A0 3,5 M C YIVIOM NajeHHs
1o 35°» nJs COOTBETCTBYIOUIHX 6accefHOB.

IMocne yrBepxkaenns THnoBrix nacnoptos B Munyraenpome YCCP
H TNPOH3BOACTBEHHHX OObEAHHEHHAX HCIOJb30BaHHE MAEHCTBYIOIHX
6acceiiHOBHIX HOPMATHBHBLIX NOKYMEHTOB OTMEHHTbD.

IMpon3BoacTBeHHHIM OOBbEAHHEHHAM H IIaxTaM, paspabaThHBalo-
HIMM YTOJIbHBlE IJIACThl, HE OMAacHble Mo TrOpHHM ynapaM, BhIGpocam
YTJIsi, TOPOJB! H ra3a, CTpOHTb rpaHHibl 30H BausHusa (3I1'1]) ueankos
H KpaeBblX YacTe#i CMEXXHBIX IIJIACTOB HAa COCTOSIHHE KPOBJIH B OUHCTHHX
3a6051X B COOTBETCTBHM C PEKOMeHJaLHAMH BpeMeHHBIX yKasaHH.



1. OBJIACTb H YCJIOBHSI IPUMEHEHHA

YkasaHHs nMpeAHa3HA4alOTCA VIS HCNOJb30BaHHS NpPH pa3paboTke
NacrnopToB yNpaBJieHHsl KPOBJeH U KpelJeHHsl, IPOEKTOB BBOAA MeXa-
HH3HPOBAHHHIX KOMIIEKCOB B paGoTy npH pa3paboTKe YroJibHBIX
NJ1aCTOB JJTHHHBIMH OYHCTHHIMH 3a605IMH C BHIEMKOH 1O NPOCTHPaHHIO,
NaJeHHI0 H BOCCTAHHIO.

O6aactb JeficTBHSA YKa3aHHil 10 YCJIOBHAM 3aJieraHHs pacnpocTpa-
HfIeTCSA Ha YroJIbHBIE MJIACThHI:

— BecbMa TOHKHe, TOHKHe H cpefHedi MouHocTH — ot 0,7 1o 3,5 m;

— MOJIOTHe H HaKJIOHHbIE — C yraoM nazenust ot 0 go 35°;

— C HE[OCPEeACTBEHHHMH KPOBJSIMH OT BECbMa HEYCTOMYHBHIX JO
YCTOAYHBHIX;

— C OCHOBHBIMH KPOBJIIMH JIETKHMH, CPEJHHMH H TSIXKeJbIMH;

— C NMPOYHHIMH H CJAaGHMH MOYBaMH;

— BBIIEP>KaHHHIE H C NJIHKAaTHBHRIMH HJIH JAH3BIOHKTHBHHIMH I'eo-
JIOTHUECKHMH HapyLIeHHSMH;

— 3ajieraloilie B CBHTE YrOJIbHHIX IJIACTOB, B TOM YHCJIE TPH B3a-
HMHOM BJIHSIHHH TPOfIBJIEHHH TOPHOrO AaBJIEeHHS;

— oTpabaThiBaeMHe Ha ray6HHax jpo 1200 m;

— HeonacHble H ONacHHE NO rasy H IbUlH;

— HeomacHhie MO FOPHBIM YAapaM H BHe3amHHM BHIGpPOcaM yris,
nopoAH ¥ rasa.

O6Gnactb npHMeHeHHs! YKasaHHA MO BHAAM KpenH H TEXHOJOTHH
BHIEMKH YIVISl pacnpoCTpaHsieTcsl Ha OYHCTHHE 3a60H:

— C y3K03aXBaTHHMH, HIHPOKO3aXBAaTHHIMH KOMGaiilHaMH H CTpY-
raMH;

— € MEXaHH3HPOBAHHLIMH KpeNsiMH;

— C MHAHMBHAYaJIbHBIMH KpPensiMH, BKIIOYAlOLMMH: THAPaBJHYeC-
KHe CTOMKH C BHYTPEHHHM H BHEIIHHM NHTaHHEM, MeTaJUIHYeCKHe
CTOAKH TPEHHS] NOCTOSIHHOTO COMPOTHBJIEHHS, MeTajJH4YeCKHe Iap-
HHpHBHIe BEPXHSIKH, JepeBsiHHbie CTOAKH H JlepeBsiHHbE BepXHSKH.

OG6aacTtb NpHMeHeHHs1 YKa3aHHii OTPaHHUMBAETCS1 YCJIOBUSIMH Bejle-
HHl OYHCTHHIX PaGoT B COOTBETCTBHH ¢ [IporpecCHBHHIMH TeXHOJIOTH-
yeckuMH cxemamu (I1TC)*, I1B u IIT3.

VYKasaHHsi He PAacHPOCTPAHSAIOTCH HAa YYacTKH C BHIEMKOH Yrijs
KOPOTKHMH 3a6OSIMH H 3aXO/lKaMH (B TOM YHCJIe MOA3eMHBIM THAPaB-
JIHYECKHM Crnoco6oM).

B ouncTHBIX 33605iXx ¢ TAXENOA KPOBJeHA HAcTOsILHE YKa3aHus
JONKHBl HCMOJIL30BATLCHA B COBOKYNHOCTH ¢ «HHCTpyKuMei no Bu6opy
cnoco6a U napaMeTpoB pasyNnpoYHEHHS KPOBJH Ha BHIEMOYHBIX y4acT-
Kax». (JI., BHUMH, 1982).

* IlporpeccHBHHE TEXHOJIOFHYECKHE CXeMBl Pa3paGOTKH NJacTOB HA YroJAbHHIX IIaXTax.
Y. II. INoacuuTenbsan 3anucka. M., 1979. 246 c. (TY MYI1 CCCP, AH CCCP, Ur'[}
uM. A. A. CKOYHHCKOrO).
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2. OCHOBHBIE TPEBOBAHHA
K CONEP)XAHHIO TEXHHYECKOH JOKYMEHTALLUH

2.1. Bo Bcex ropHO-reo/IOrHYeCKHX YCJIOBHSX Pa3paGOTKH MOJOTHX
H HaKJOHHHIX YroJIbHHX MJIACTOB YNpaBjieHHe KPOBJEH, KaK NPaBHJIO,
JOJIXKHO MPOH3BOAHTLCA CNOCO6OM MOJHOrO O6pYIIEHHS!, 32 HCKJIOUe-
HHEM YCJIOBH#, IPH KOTOPHIX MPHMEHEHHe NPYTHX CNoCcoGoB ynpasie-
HHSA KpOBJeH periamentupyerca § 96, 98—100 I1T3.

2.2. YnpasieHHe KpoBJei H KpelJieHHe OYHCTHHIX 3a60eB JOJIKHO
OCYIIECTBJISATHCSI B COOTBETCTBHH C yTBepXKJAeHHHM nacnoptom (§ 36
T1B) uau npoekToM Ha BBOA B paGoTy MEXaHM3HPOBAHHBIX KOMIIJIEKCOB
(§ 79 TIB).

2.3. 'pajrueckas uyacTp H NOSICHHTeNIbHAsi 3aMHCKa NacnopTa
ynpaBJieHHs1 KpOBJiefi H KpelJieHHs OYHCTHHX BHPaGOTOK HOJIKHH
ynosnerBopsarh TpeGoBanusaM Mucrpykunu x § 36 T1B.

B coorBerctBuu ¢ n. 106 MHCTpyKuun, Hapsiny ¢ BHNOJHEHHEM
H3JIOXKEHHBIX TaM TpeGOBaHHil, peKoMeHJyeTcsi B rpadHYecKof YacTu
nacnopta Ha IJlaHax M pa3pe3ax JeTajiedl OYHCTHOro 3a6osi noka-
3BIBaTh:

— TNapaMeTphl PacnoJIOXKeHHs, KOHCTPYKIHIO H pa3Mephl JONOJIHH-
TeJIbHOM KpenH (B TOM 4HCJie aHKEPHOH H LINYPOB NPH HarHeTaHWH B
NMOPOAH K Yro/b BSXKYUIHX BEHIECTB) IS NPENOTBPAUIEHHS JOKAAbHBIX
o6pyllleHHA HeyCTOAUHBOH KPOBJH H YroJIbHOro 3a6osi;

— HonoJiHHTeAbHYI0 Kpenb B 3oHax [IT'Jl u B 30Hax mepexoma
re0JIOTHYECKHX HapyLIeHHH;

— KOHCTPYKHIHIO H THIOpa3Mep YIUHPEHHHIX ONOp, yCTaHaBJ/IHBae-
MBIX MOJ CTOHKH KpelH Ha y4yacTKax co cjaboi MO4BOH.

B nosicHHTe/ILHOH 3amHCKe NacnopTa ynpasJ/eHHs KPOBJeH H Kpen-
JICHHSl PEKOMEHLyeTCs NpH ONHCAHUH NOBEJEHHS KPOBJAH HA OCHOBe
CBeJICHHHA O ee COCTaBe, CTPOEHHH H MEXaHHYECKHX CBOMACTBAX YKa3hi-
BaTh KJacC KPOBJH MO yNpaBJisieMOCTH, NpeHMYllleCcTBeHHHEe (OPMH
JIOKaJIbHEIX 06pyLIeHHi Mopos B NOAKPENHOe MPOCTPAHCTBO, MPHMEP-
Hble pasMephl KYCKOB, Ha KOTOPble Pa3pyILaiOTCs HHXXHHE CJIOH MOpox
KPOBJIH, HCNOJb3ysl VISl 3TOr0 peKoMeHAauuwH 3, 5 H 9 pa3jgenoB
YKka3aHui.

Ecnu npeacrout nepexox 3ou [1']], To B nosicuurtesbHOR 3anucke
Heo6X0HMO yKa3aTb HaHMEeHOBaHHe 30H H 0GOCHOBATh JONOJIHHTENb-
Hble MEPONPHSTHA MO YNPaBJEHHIO KPOBJEH H KPENJEHHI0O OYHCTHHIX
3a60eB B npejenax 3THX 30H (cM. 7 pasgen).

Ecnu npencToHT nepexon 30H TreOJIOTHYECKHX HapylleHHH, TO B
NOSICHHTEJIbHOR 3alHCKe HeOGXONHMO OMHCaTh KaXAOe HapylleHHe
C YKa3aHHeM KOJIHUECTBEHHBIX XapaKTePHCTHK, 0GOCHOBAaTb AOMOJIHH-
TeJIbHOE KpelJIeHHe OUHCTHOro 3a6osi B 30HAX NepexoAa KaxIoro
H3 HapylleHHH.

B npoekTh NMOArOTOBKH OYHCTHEIX 3a60eB PEKOMEHAyeTCsl BKJIIO-
yaTth pasnen «[IpoeKT nepexosia recJOrH4ecKoro HapyieHHsi», COLep-
2KaHHe KOTOPOro JOJXXHO 3aBHCETb OT TOTO, K KaKoii rpynne (1o crene-
HH TPYAHOCTH Nepexojia) OTHOCHTCH HapyueHHe (cM. 8 paszgen).
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B npoekTax NMOATOTOBKH OYHCTHHIX 3260€B C HHIWBHAYaJbHHIMH
KpensiMH MOXHO COCTaBJIATb NPOEKTH TOJBKO Ha Mepexoj, reojoruge-
CKHX HapymeHHH 3 rpynnul; Aas 1 ¥ 2 rpynn HapyIeHHH MOXHO orpa-
HHUHTbCSI 06OCHOBAHHEM B NacnopTe YNpaBjeHHsi KPOBJI€H HOMOJIHH-
TeJIbHOTO KpemnJieHHs.

B npoekTax noaroToBKH OYHCTHBIX 3360€B C MEXaHH3HPOBAHHBIMH
KPensiMH peKOMEeH/lyeTcsl COCTaBJ/ISATh NPOEKTh Ha Nepexoj HapymeHu#i
2 u 3 rpynm.

3. EAHHASA OTPACJIEBASl KJIACCHO®HKAILHA
KPOBEJIb YTrOJIbHbIX NJIACTOB.
THNMHU3ALHA PASMEPOB 3JIEMEHTOB
PA3PYUWIEHHA NOPOA KPOBJIH

3.1. Ina ob6ecneueHHs G6e30MACHOCTH TPyAa H BHICOKONPOH3BO-
AuTeNIbHOA PaGoTH OYHCTHHIX 3a60eB BHGOP CHOCOGOB ympaBJieHHS
KpoBJiefl H KpeneH, 060CHOBaHHe NacnOpPTOB KPenJieHHs JOJ/IXKHH Npo-
H3BONHTbCSE C YYeTOM CHOCOGHOCTH MOPOL KPOBJH K Ppa3pylleHHIO,
BbIMIa/ICHHIO B NOAKPENHOe MPOCTPAHCTBO H CBOGOAHOMY OOpYILUEHHIO
3a mNOJUIepXXHBAeMbIM TPOCTPAHCTBOM OuHCTHOH BhHpaboTkH. Ilpu
OLlEHKe H OMHCAHHH 3THX CBOHCTB KPOBJH PEKOMEHAYETCS PYKOBOA-
CTBOBAThCHl CJAEAYIOIIHMH OCHOBHHIMH ONpefeJeHHsIMH.

CrocoGHOCTb HHXKHHX CJI0OeB MOPOA KPOBJIH COXPaHATh LEJIOCT-
HOCTb H He BHIIaJaTh B NOLKPENHOE NPOCTPAHCTBO OYHCTHON BhIpaGoT-
KH Ha3biBaeTCsl YCTOAYHBOCTLIO KPOBJIH, XapaKTepH3yeMOH pa~ "epaMHu
H NPOAOJKHTEJbHOCTBIO YCTOHUHBOIO COCTOSIHHSI OGHAXKEHH} .pPOBJIH
33 HCNOJHHTeJbHHIM OPraHOM BbieMOUYHBIX MalHH. KosHuecTBeHHHE
N0Ka3aTejH YCTORYHBOCTH OTHOCATCH K NMauKe CaMbiX HHXKHHX CJIOEB
o61eil MOIIHOCTBIO A0 | M, OHH NOJIXKHBI HCIIONIB30BAThCst IPH 060CHO-
BaHHH MepPONpPHSITHH IO NMPEeNOTBPAILEHHIO BHNAAEHHs NMOPOL B MOM-
KpernHoe NpOCTPaHCTBO C 06pa3oBaHHEM JIOKaJbHHIX NOJIOCTEH B KPOBJIE
(BbiBaNIOB).

Cnoco6HOCTh OTAEJBHHIX CJIOEB M MayeK CJOEB TOM HJIH HHOH
MOILHOCTH K CBOGOHOMY OGDYIIEHHIO 332 NOAAEPKHBaEeMHM MPOCTPaH-
CTBOM OYHCTHOH BHIPaGOTKH (mocjie mepeiBHKKH, MepeHoca MM H3-
BJ/Ie4YeHHs KPeNH) Ha3hnBaeTcs o6pymaeMoctbio. OGpyiiaeMoCTb KOJH-
4YeCTBEHHO XapaKTepH3yeTcsl 11aroM o6pyIeHHs H pa3MepoM 3JIeMeH-
TOB (KycKoB, GJIOKOB), Ha KoTophie cJioH pa3pymaiorcsa. OGpyiuae-
MOCTb COBOKYNHOCTH CJIOEB NOpOl, CJaraioliHX KpOBJIO AO BHICOTHI,
NPHMEPHO PaBHOM RECSATHKPATHOH BHIHHMaeMOH MOLIHOCTH YrOJbHOTO
nJjacra, o6ycJ0BJHBAeT Harpy3ouHble CBOACTBA KPOBJIH, T. €. BEJIHYHHY
BHEIIHeA aKTHBHOH HarpysKH, KOTOpasi JOJKHAa GBITb ypaBHOBelleHa
KpensiMH /11 NMpefoTBPAIEHHS HX 3a)KaTHsl, YaCTHYHBIX H MOJHBIX
3aBaJIOB OYHCTHBIX 3a60eB. Harpysounnle cBoficTBa KpOBJIH 3aBHCAT
OT MOIULHOCTH JIErKOOGPYIIAIOIKXCA NOpOJ, 3aJeralouux Henocpen-
CTBEHHO HaJl YrOJIbHHIMH TJIACTaMH, OT MOLIHOCTH H 11ara o6pyIleHHs
TPYAHOOGPYIIAIOWMXCA NMOPOA.



CnocoGHOCTb KPOBJIH TOABEPraThCs BO3AEACTBHIO KOMIUIEKCA NPaK-
THYECKHX MEeDONpPHATHH, NPELOTBPALIAIOIIHX BbiajeHHe NOPOX B NOK-
KpE€nHoe NPOCTPAHCTBO, 3aXKaTHE Kpene#d, 3aBajibkl OYHCTHHIX 3a60eB
H ofecrieyHBaloIHX Ge3omacHocTb TpPyAa, GecrnepeGofiHylo paGoTy
OUYHCTHHIX 3a60€B, Ha3HBaeTcs YNPaBJseMOCTbIO KPOBJH. YmpasJse-
MOCTb KPOBJIH 3aBHCHT OT €€ YCTOHUHBOCTH H Harpy3o4yHHX CBOWCTB.

3.2. Tlo ycTOWYMBOCTH KpOBJiS HNEJHTCH Ha ueThpe THma: 1 —
ycToRuHBas, 2 — cpefHeycTofuHBas, 3 — HeyCcTOHuHBas, 4 — BecbMa
HeycToHunBas (Ta6i. 1). B KauecTBe OCHOBHHIX MPHHSTH TEXHOJOTH-
4YecKHe mpH3HakH (rpada 3, Ta6a. 1): pa3mep ycroiuHBHIX oGHaXe-
HHH KPOBJIH 32 HCIIOJIHHTEJIbHHIM OPraHOM Y3K03aXBaTHHX KOMGafiHOB
(mupuHa 3axsata 0,5—0,8 M) H NPONOJKHTENBHOCTh COXPAHEHHS
YCTOAYHBOCTH. DTH NPH3HAKH MO3BOJAIOT peliaTh 3aJayH O AOMYCTH-
MOM OTCTABaHHH Ipoliecca KpelJeHHs OT npouecca BHIEMKH, 0 Tpe6o-
BaHHAX K 3alllHTe 3a30POB MeXIy 3a60eM H Kpenbio, MeXAY 3JIeMEeH-
TaMH KpenH H Ap. B rpade 4 npuBeneHn yKpynHeHHbIe re0JOTHUeCKHe
NPH3HaKH THNOB KpoBiH. B rpade 5 nmas kakaoro THnma enuHoOH
OTpacjieBOH THNH3ALHH NPHBEAEHH COOTBETCTBYIOLIHE Ha3BaHHSA HJIH
HOMepa KJIacCOB H3 KjacCH(pHKalHH, HCHoJb3yeMbiXx B GacceHHOBHIX
HODMAaTHBHBIX AOKyMeHTaX M OoQHUHaAbHHX H3laHHAX. B rpade 6
nokasans HHH — aBropn GaccefiHOBHIX kinaccHudHKauufi H odu-
uHaspHbie H3nanus: COB — «Enunas knaccHgukaums. . .» cTpad
C3B, INTC — «IlporpeccHBHHE TEXHOJOrHYECKHE CXEMH. . .»

Tlpu nepexone ot 6accefHOBHX KiaccH(HKaLMA K eAHHO oTpace-
BOH NOJXKHA HCIOJb30BaTbCsl CBAI3b MEXAY HHMH NO YCTOMYHBOCTH
KposaH. [IpH 3TOM pexoMeHIyeTCsi HCMOJNbB30BATh re0JIOTO-NETPOrpa-
(bHyeCcKHe NPH3HAKH YCTOHYHBOCTH HENOCPEACTBEHHOHA KPOBJH, Gojiee
neralbHO OGOCHOBaHHHE /ISl OTAe/NbHBHIX 6accefiHoB. B orpaciesoi
THNH3aLHH 3TH NPH3HAKH HeJib3sl H3JIOXKHTb C HEO6XONHMOH NMOJHOTOH,
¢ yuetoM ocoGenHocTefi ycaoBufi GaccefiHoB. B npui. 1 npuBepenn
reojioro-nerporpadHuecKHe NPH3HAKH THIOB HENOCPEACTBEHHON KpOB-
Ji4 1o ycrofiunBoctH B JloHenkoM GaccefiHe, a B npHJ. 2, 3 B Kysnen-
KoM. [Tpun. 1 pekomennyercs Takxke ais maxt Bocrounoro Ifon6acca.
Has npyrux 6accefiHOB reoJioro-nerporpaduueckne NpH3HAKH THIOB
YCTORYHBOCTH KPOBJIH MeHee NeTaJM3HpoBaHH. B 3THXx 6accefiHax
PeKOMeHAyeTcsi NOAbL3OBAaThCA npua. 2, 3.

IlpH NpOEKTHPOBAHHH YroJILHBIX WIAXT H OYHCTHHIX PaGoT Ajst
HOBHIX YYacTKOB NpH HEAOCTaTOYHOM o6beMme reoJsioro-nerporpadmu-
YECKHX NAHHHX NpeiBapHTE/]bHLIA POrHO3 THNA KPOBJH MO YCTOAYH-
BOCTH HEOGXOJHMO BHINOJIHATh, HCIOJb3Ysl PEKOMEHAIHH, H3JIOXKEH-
Hble B npua. 4. ns npeasapHTesIbHOro NPOrHO3a YCTOAYHBOCTH
HeNnoCpeACTBEHHOH KPOBJH HEOOXOZHMO 3HATh:

— THII CTPYKTYP KPOBJIH, NOX KOTOPHM NOHHMAIOT B3aHMHOE Pacno-
JIOXKeHHe JIHTOTHIIOB TMOPOJ B KPOBIJIE;

T1p s meyanue Knaccnpuxauus nopox no ycrofuHBOCTH HHXKHHEX C/I0€B KPOBJH
B OUHCTHHIX 3260sX, nphBeseHHas B [IporpecCHBHLIX TeXHOJOTHYUECKHX CXEMaX, HACHTHY-
Ha eHHOA OTPac/eBOH THNH3ALKH, a HCIIONb3yeMBle B Hell reosoro-nerporpaduaueckue
NPH3HAKH MOYTH MOJHOCTHI0 COOTBETCTBYIOT Npua. 1.
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THnu3agua HEmoCpeACTBEHHON KPOBJIM 110 YCTOHYMBOCTH

Ta6éruga I

Caase ¢ 6acceftHOBEIMK
H APYTHMH KIaCCHOURALMAMU

Howmep Tun T Cocras M xapakTepHCTHKA Haumenosanne HUU -~ asropm
eXHOJOTHYECKHEe TMPHIHAKH PHL,
THITA KpoBa# P nopoA KpoBIH ofbe ANHAEMBIX odpuEHanLHLE
KJaaccos H3AANNA
1 2 3 4 5 6
1 | Ycroitunsan Obnaxenue 3a HCHONHUTENLHHM OpraHoM|] AJIeBpOHTEH, [ECYAHHCTHIE Ycroiunsas Ilegopuun-
P |4 ’ P
koMbafina BAone Bcero 3abos coxpanaer ycroi]cradis, NecYaHMKM M H3- MPOEKT
Ly
uuBOCTh B TeweHue 2 4 u Gonee. [Ipu neverHoxoq sectuaxu. Tommuna cnoed | yerojuupan B 5 | Homyru
Bon pabore kombaitHa somnyckaercs saxpennenmel 6onee 0,5 M. Ilpounocrs npu Veroiunsas Kyausya
ofHa)keHUA NMOCNAE XONOCTOTO XOJa cxkaruu Gonee 60 MIla . ysuuy
Becima ycroiran-) KHMYH
Bpas
VYcronumnnaa CSB
Ycronunsan nrc
1, 2 Vp. ¢-an
BHUMU*
2 [Cpenuen O6naxenne 3a ucmoanurentueiM opraloM {Tlnotupe ramus, apruwuinrte, |Cpeaneit ycroit- |ITewopnmu-
p { E sa op P Y p
YCTORYMBOCTH | koMGallHA AMTUHOMN 20 M coxpaHAET YCTOAYMBOCTE | 471€BPONKTH, NECHAHHUKHY H H3- | YUBOCTH NPOEKT
Gonee 0,5 4. Bosmoxno ofpaszoBanue obnaxenun | BecrHakn. Tonunna croes or Cpeaueit  ycroit-| llonyrn
anuHolt 6omee 20 M BhnOTL Ao monnoit aanum }0,2 a0 0;5 m. Ilpounocts TPY| yppoctu B, ’
3260s ¢ KpaTKOBpPEMEHHHIM M CAyYaHHBLIM COXpa- |CKaTHH OT 30 xo 60 MIla. Cpeneit 2Toﬁ- Kysunvu
HeHueM ycToiumpocTH. Yuactok usrnfa xouseii- | Kepn B Brae cTonbuxos Brco q:EBocTH 4 ‘
epa MOXHO He KpenuTh npu aoboM pacrnonoxe- |Toi ot 0,15 xo 0,4 ™ 3 }
nmA  ucnosuutensnoro oprana.llpu nepejnem Cpeauneir ycroi- |KHUYU
PACTIONIOKEHMH HMCIIOAHHTENBHOrO OpraHa ydwac- JHBOCTH
Tox usruba xommeliepa Kpenutn ofA3aTenvHo Cpeaueycrofiun- |C3B
np¥ OoCTaHOBKax KomGaitna Gonee 0,5 u, npn Bas
saxneM — Goree 1 Cpeanen ycroit- JIITC
YUBOCTH
3 Yp. ¢p-an
BHUMH*

* Tlo knaccupmrayuu, Aeicrsyioment B Yenabuuckom bGacceline.
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Ipoaponx. raba. 1

CBa3s ¢ 6acceHOBMIMEU M

Homep Tun Coctap u Xxa
PaKTepHCTHKA APYTMMH KIacCHPHKAgHAMH
THOE xpoBAH Texuonorueckne NpusHaxy apoA KpoBAM pYy puxay
Hanmenosanue HUHN - asropwm,
o6 pe AMHAEMBIX odagnansHEe
KJaccoB H3JaHNq
1 2 3 4 5 6
3 | Heycroiiunpan Obpymaerca npu obuamenun amuuoit Gonee|Tourocioncrsie apruwmmth, | Huxe cpennei ITevopaun-
5 M. Obnaxenus gmunokt oT 5 20 20 M COXPaHMIOT| a/1eBPOMUTEL, [VIMHMCTHIE ClaH-] yCTOHIMBOCTH HnpoexT
ycroitumBocTs 5-30 Mun, IlocToaHRas uaK BpemeH-{1sl, NeCYaHHCTHIE CAAHUEL. IManoveroitumpan HMoryru
Haf Kpemb JOMXKHAR YycTaHaBimeaThca cpasy 3a|Tomguua cnoer Menmee 0,3 M.,
renonmrersnn opretow sobains ¢ orerelpoiuects opin CxaT 1 20) peycromunnan | Kysm
7 - MpH pabo PeARAM] 10 - “ep Ae 4 cnaboycTofuupan
PAacnonoxenueM HCIOTHHTENRHOIO OpraHa YYacTOK|KOB M KyCKOB HeNpaBW/IbHOM N KHUVH
KPOBIK HaJ KOMGailHOM H OKOMO KoMGaiHa AoKeH|POpMH Heycrofausas y
6uTE 3axpensien. Bes sToro BHemkxa yriag UpH ne- Heycroituunas C3B
pesHeM paCnONOXEHMM HCHOMHWTEIPHOTrO Opramal Heycroituupas IITC
koMbailHa aomxHa ORITH 3ampergeHa 4 Vp. ¢-n
BHIMUH*
4 |Becpma Heyc- O6pymaerca 3a NCIONTHUTETRHLM OpraHoM xoM-{Tleckn, yramcreie u rauHuCTHe |BecbMa meyctoil- | Ilewopnnu-
TOHYHBAA Gaitna mam ¢ orcTaBaHmeM A0 5 M. O6HaXeHMA|apraiiMTH MIH CHaHIH, & Tak-|uuBas IIPOEKT
3a MCTIOJIHUTENLHBHIM OPTaHoM kom6alina aymHol 5 M{xe Apyrue nopoAs! B 30HaX| Becpma HeycTol- flonyrn
MOTYT COXDAHAThL YCTOMYMBOCTh TOABKO KPATKO-|TEKTOHMUECKMX HADYIIEHMA. |qupas B, u we-
BpeMeHHO M caywaitno. Otpaborka Takux nnactoB|Tompmua croer menee 0,2 M. ycrohunsan B,
H HIHBHIX CJOEB TH NPH CKATHA MeHee
BO3MOXHA C obpylIeHHeM HeyCTOHuMB oes|IIpounocts npu ¢ Copepmento Kysanyn
BMeCTe C yriieM,c ocTaBnenneM 3aigutrOl yroasuoit|20 MIla. Kepn » muze Menoun HeycToliuMBax
Mavyxy HIH C HpeABAPHTEALHBIM HPO‘".‘HHCM KPOB‘ HIH TOHKHX /JAHCKOB -
m P Y Becema neycroit- | KHUYH
aMBad
Heycroitunsaa C3B
CopepmresHo nrc
HeycToHIHuBan
5 Yp. d-a
BHIIMIT*

ITpumewanue BecsMa HeycTOMUMBYIO KPOBAIO MOITHOCTHIO He 6onee 0,5 M IPUHATO HA3KIBATE JIOXKHOI KPOBEH.




— MOIIHOCTb CJIOs1, 3aJ/Ieraiollero HemocPeACTBEHHO HaX YyroJbHHM
MJIaCTOM, H JIHTOTHN NOPOJH, KOTOPHM OH NpPeACTaBJieH.

B nepHOA BCKPHITHA y4acTKa HeOGXOLHMO B NMOJHOM o0beMe H3y-
YHTb TeoJIoro-nerporpagpHyeckse CBOACTBA, ONPENENHTb JIHTOTHII C
TeM, 4TOGhl 0 Hauaja OYHCTHBIX PAGOT BHECTH KOPPEKTHBH B TEXHH-
YeCKHe pelUeHHS] MO YNpPAaBJIeHHIO TOPHBIM AaBjIeHHEM B OYHCTHHIX
3a605IX, NPHHATHE HAa OCHOBE IPeXBapHTEJbHOrO NPOrHo3a.

B HekoTophix pafionax Jlon6acca 60sbi10e pacnpoCTPaHEHHE HMe-
IOT 30HH JIOKAQJIbHOrO 3aJleraHHsl BeCbMa HEYCTORYHBHIX TJIHHHCTHIX
NOPOA HaA YrONLHBIMH TJIACTAMH NOJ YCTOHYHBHIMH H3BECTHSIKAMH
C HempeiCKasyeMbhM pacrojioXXeHHeM B Npeleax MAaXTHHX moJiefl.
Jlnsi npeAynpexxneHHsi BHE3aNHOrO0 BXOJa OYHCTHHIX 3a60eB B TakHe
30HBI, YTO CONPOBOXKAAETCS] Pe3KHM H HenpeABHAEHHHIM YMeHbIUeHHeM
NOGHIUM yIVIsi, B NpHJ. 5 MpeAcTaBjeHa METOJHKa BLISBJEHHS TPaHHI
TAKHX 30H 3JIeKTPOMETPHUECKHM METONOM.

MeTtoaHKa OCHOBaHa Ha MNpHMEHEHHH CcepHAHOA annapatypH
HKC-50 B HopManbHOM ucnonHenuu. [Ipu Hcnosb3oBaHHM 3TOA am-
napatypel B ra3oBbIX IIaxTax HeOGXOAHMO cOGJIORAaTb TpPeGOBaHHSA
§ 392, 397 I1B u HUucrpykunu K § 397 I1B.

'panuuBl 30H JIOKAJbHOTO 3ajieraHus rIMHUCTHX NOPOJ moj H3-
BECTHSIKOM, BBISIBJIEHHbI€ B COOTBeTCTBHH C NpPHJ. 5, JOJNIKHH GHTb
HaHeCeHb! Ha IViaH TOpHBIX pa6or. Ilpu paspaGoTke MeponpHATHH
N0 NpeRoTBpPAIleHHIO OGpYIIeHHA TJIHHHCTOTO CJaHUa HCXOAHTb H3
TOrO0, YTO IVIHHHCTHIH C/laHel, HaHMeHee YCTOHYHB BOJIH3H rpaHHI] 30HHI,
TAe ero MOUIHOCTb H3MEeHSAeTCs OT 0 ao 1 m.

Jns THNH3aUMH YCTOAYHBOCTH HEMOCPEACTBEHHOH KpOBJH Ha
yyacTKax € OCOOLIMH YCJOBHAMH (OGBOJHEHHbE, Yy Ie0JIOTHYeCKHX
HapylleHH#, nox (HAA) UeJHKAaMH H KpaeBhIMH YacTAMH CMeXHBIX
yroJbHbIX NJAACTOB) H B CIy4yasiX H3MEHEHHSI COCTaBa H CTPOEHHS
KPOBJIH HeO6XOHMO IPOBOAHTD ClieHaNbHEE Ha6MI0AeHHs 32 BHIBAJIO-
o6pa3oBaHHeM B COOTBETCTBHH C PEKOMEHNALHAMH, H3JOXKEHHBIMH
B paszeine 9.

3.3. Tlo Harpy3o4HHIM CBOACTBAM KDOBJS NEJIMTCS Ha TPH THNA:
1 — nerkas, 2 — cpennssi, 3 — TsKenad. B ta6a. 2 B rpadpax 1 u 2
yKa3aHn HOMepa H Ha3BaHHs THINOB KPOBJIH, B rpade 3 — ocHOBHHE
NPH3HAKH HAarpy3o4yHHIX CBOHCTB, B rpade 4 — OCHOBHHIE reoJiOro-
nerporpadHueckHe npH3HakH. B 3ToH rpade s Kaxaoro THma
KPOBJH H Da3jHYHLIX COYETaHHA MOPOX KPOBJH MO OGPYLIAEMOCTH
CHaya/la NpHBedeHH YKPYMNHEHHble reosioro-nerporpaguueckue MpHs-
HaKH, OT KOTOPHIX 3aBHCHT OGpYIIaeMOCTb NMOPOA, PaCHOJOXKEHHHX
Ha pa3jIHYHHX PAacCTOSIHHAX OT YTrOJbHOrO MJacTa, a HHXe JaHa
cchlyika Ha npui. 6 (Kanaccudukanus nopos no o6pymaeMoCcTH B QUHCT-
HHIX BHIpA6OTKAX NpPH 3aJileTaHHH HX HEMOCPENCTBEHHO Hal YrOJbHHIM
naacroM). [To 3Tof knaccHUKAUHH reoJOrH NOJXKHH AaTb OLEHKY
o6pyIIaeMOCTH JIHTOTHIIOB NOPOJ, 3aJIeraioliHX Ha Pas3JHYHOM yjaJe-
HHH OT yroJibHoro mjacra. B rpade 6 war o6pyiieHusi npUBeaeH AJsi

TIpameyuanne. «Knaccupukauus nopon no o6pyuraeMocTH. . .» B3fta u3 IIpo-
TPECCHBHBIX TeXHOJIOTHYECKHX CXeM.
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caydaeB, KOrja CJIOH NOPOABI PacnojiOXKeH HENOCPeACTBEHHO Hal
yrosibHbIM njacroM. Eciin ToT ke cjioff nopoAsl ynaJjeH OT YyroJbHOro
nAacTa, TO War Oo6pyIleHHs CJOsi, KaK MpaBHjo, Oyaer GoJbwie.

OcHOBHBIM KpHTepHeM pasjieJieHHsi KPOBJIH Ha THUMH MO Harpysou-
HbIM CBOHCTBaM fIBJISIETCSI OTHOLEHHE CYMMapHOH MOILHOCTH NMauyKH
CJIOEB JierkooGpynialomuxcs nopox hy |, 3ajseraiomux HeMOCpeaCTBEH-
HO HaJ YroJbHHM IJIaCTOM, K BHIHHMaeMOH MOLIHOCTH YrOJbHOTO
naacta mg. OtHomenue h, /m, XapakTepH3yeT HROJMIO y4acTHH 3a-
JICTaIOIHX BHIIE TPYAHOOODYLIAIOIHXCA NOPOXA B (HOPMHPOBAHHH
BHEllIHeA AaKTHBHOW HArpy3KH, NepelaBaeMoOid MOPOAAaMH Ha Kpemnb
OYMCTHOM BHIpAGOTKH. [lesleHHe KpoBesib HA THNBI [0 HArpy3ouHHIM
CBOACTBaM HeOGXOAHMO NPOH3BOAHTb HCXOAS H3 CJIEAYIOIHX YCJIOBH:

— qerkas np4 hyy/mg > (6+7); (1)
— cpennsa npu (6+7) > h,,/m,; > (3+4); (2)
— TsKenas npH h,yo/my < (3+4). 3)

Bonpluuit npenes OTHOIEHHS] NPHHHMATL NMpH mg < 1,3 M, MeHb-
mHi — npH mg > 1,3 M.

K cpenneit no Harpy3ouHnIM CBOAICTBaM OTHeCEHa TaKKe KPOBJ,
npefcTaBleHHasi 10 BHCOTH (6--7)m cpenHeo6GpyIIAIOMIHMHCA NOPO-
IlaMH, 3aBHCAIOIHMH 3a Kpenbio oT 2 10 6 M, a TaKxKe NJIaBHOOMYCKalo-
mascs KpoBJsl.

K Ts2kes10fi MO HArpy3o4YHHIM CBOMCTBAM OTHEeCEHa TaKKe KPOBJ,
NpeAcTaB/eHHas cJ0eM IVIOTHOH rIHHH MoitHocthio (1,5—2)m u
Gonee.

B rpade 5 Tta6a. 2 npuBefeHH TEPMHHBI, KOTOpPHE B JajibHefeM
IJIl XapaKTePHCTHKH OCHOBHOH KpDOBJIH B IeJIOM yHOTpeGJsATh He pe-
KOMeHJyeTCsl, TaK KaK OHa, KaK NMpaBWJIO, NpeJCTaBleHa MNOPOXAMH
C pa3HOH CKJIOHHOCTBIO K o6pyiunenHio. IIpH onucaHHH KpoBeab NMOHSA-
THSl «JjerkooGpymaioniHecs, cpepHeoGpyiiaouHecss H TPYAHOOGPY-
malpuHrecss» HeO6XOAHMO YNOTPeGJSATE TOJNBKO IS XapaKTepPHCTHK
COGCTBEHHO NOPOJ, CI0EB H NIaueK CJIoeB, CaralolHX KPoBJIo, ¢ yKasa-
HHEM MeCTa HX pachnoJiOXeHHs OTHOCHTEJbHO YrOJIbHOIO IJIacTa.

Ilpn onxcaHuH KpoBeJb HEOGXOZMMO HCXOAHTb H3 TOrO, 4TO IO
knaccudukaunn 6. BYI'M — J1. C. PocTroBueBa ToJabko nepBHifl Kiacc
(rpada 6 Ta6s. 2) onHO3HAYHO XapaKTepH3yeT Harpy3ouHbie CBOACTBA
KpoBJH (nierkasi). Bropo#i u TpeTuit Kjacchl He HMeIOT OXHO3HAYHOM
CBSI3H C THNAMH KPOBJIH HH N0 HAarpy3ouHLIM CBOACTBaM, HH MO YCTOH-
yuBocTH. Mcnonb3osanue 31oi K1accHPHKAIHH NPH ONHCAHHH KPOBeJb
B HajbHeflllleM He PeKOMEHIyeTCs.

B rpadax 7 u 8 ykazanm HHUH — aBTopH KaaccudHkauui, uc-
noJb3yeMbix B 6accefiHOBHX HODMATHBHHIX JOKYMEHTaX, H HaHMeHO-
BaHHA KJaccoB H3 3THX KaaccHdukauu#, coorsercrByonine 1, 2 u 3
THIAM KPOBJH MO Harpy3ounnM cBofictBam. ColepxkaHHe 3THX rpad
JIOJIJKHO GBITh HCIIOJIb30BAHO NPH fiepexojie oT 6accefHOBHIX KIaccHH-
Kanui K eXHHOA oTpaciieBoi.

TunH3anus KpoBeb N0 Harpy304HHLIM CBOACTBaM NpefHa3Hayaercs
IJIS1 OCYLIECTBJIEHHA €JHHOro NMOLXOAAa K Ha3HAYeHHIO HeoGXOAHMOro
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Tunusangua ocHOBHON KpPOBJIM MO HArpy3OYHBIM CBOHCTBaM

Ta6é6nunga 2

Ceass ¢ HacceitHOBRIMHU

Howmep Tun Texnonoruueckue Tconoro-netporpadudeckue npUIHaK }iﬂ:’:“:;z:gzi' Ié."aécf,rnﬁ M _ApYTUMU KIaCCHOHKAUUAME
THLA KpPOBAK HpH3HAKY (cocTas, cTpoeHne, MOIIHOCTD, HPOMHOCTL) K14CCOB (1. C. Poc- HNH Hanmenonanue
KpOBAH KpoBIN TOBLEBY) 4BTOpH oﬁtiﬁ:;;;esuux
1 2 3 4 5 6 7 8
1 |/lerkas O6pymaetca Bcrex Cpapuutensto oanopoanas xpos{J/lerkoobpy- I Houyru JlerkooGpymaemas A,
3a MOABMTAHMEM KPEMH|AA: TOHKOCJAOMCTHE cnabble apruaINTH InaeMas Kysuuyn BecrMa  nerkoobpyiua-
c 3aBHCaHMeM He 6oi1ee|aNeBpOAMTH, TIHHBI MAM fleckn obier eMa® M nerkoobpymae-
2 M, nepuoanyeckue|momgHocThio Gonee (7-6) m. Tomuun Mad
ocaikn He npoapaaoT-|croes go 0,3 M. IIpaunocts npu cxatu
cH Ao 40 MIla. Kepu B Buae Menoun KHUVU I xnace mo cmaosoMy
JMCKOB M/ KyCKOB HeNpaBUALHOA $op1 BIAMMOEHCTEHIO ©
Mel. Tlo npun. 6 xpoBna croxena ner Kpemio
KOOBPYIUAIOIIMMUCH HOPOAAMY
TTewopnuu-| JlerkooGpymaeman
TPOEKT
2 | Cpernan O6pywenne c sa- 1. Cpasnutenrno oguopoansie no| Cpeaneo6- | [ | Houyru Cpeaneobpymaeman A,
BRCaAaHHUEM JO 26 M, COCTa.BY, CTPOEH“K) " npO'!HocTH caou pymaeMan (3—4 g Kyaupjyu Cpellﬁeﬁ oﬁpy1uaeMoc-
flepuoANYecKue ocal- | apruljinToB, aNeBposuToB M TI'JIHHHC- <hn.o< ™M M CKJoHHaa K 006-
kn 6ea guHaMuueckux | THX craHyes obmgedl MOIUHOCTBHIO N pylueHuo
ABNEHUH (7-6) m. Moymocts croes or 0,3 10 o KHUYU | II xnacc no cunosomy
1 M. [Ipounocrs npu cxatuu ot 20 a0 <(6-7 B3AMMOJEHACTB]IO C
80 MIla. Kepn B Bue CTON6HKOB BLI- KpembIo
cotoit 0,3-0,5 M. ITo npun. 6 xpoBas c s
c03ena cpe AHeobpYINAIIIUMHACH 110- S;Z:}E’:““' mpenﬂeu Obpymaemoc-

poaamu

2. Ha sumcory ot (3-4) m a0
(6—7) m sanerator caabue, cpaBHu-
TeJbHO OAHOPOAHBIE O COCTaBy,
CTPOEHUIO ¥ NPOYHOCTH ApTH/IATH,
ANeBPOJMUTH, TTUHUCTHE MM Iecya-
nucThe crauyel. [pounocTs npu cxa-

Tty Ao 80 MIla. Kepu B Buje Menoun,
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Ilpozonx. Tabn. 2

- K Csass ¢ GacceHHOBHME
Homep | 7, Texnonoradeckune Feonoro-nerporpaduaeckue mpuIinaku uﬂl“:a';igﬂ%ﬁ 6.1l aﬁf{? 1 % ApyraMM KRacCHPUKAgRAMT
THRA KpOBRH NpH3HAKH (cocTas, crpoense, MOILHUCTH, HPUYHOCTD) KJAAcCoB (1. C. Poc- HUAHA - Haumenopanue
Kposax KpoBIH ToByeBy) &BTOPH 051'2":;;‘;““"
1 2 3 4 5 6 7 8
AWMCKOB, KYCKOB HENpaBHJIbHON Qop-
MH HJAM CTORGHMKOB BHICOTOR [0
0,3—0,4 M. Bume saneralor mpounsie
aneBPONUTH, MECYAHHKH MAH H3BECT-
uaku moboit MomuoctH. Ilpounocrs
npu cxkarun Gonee 80 MIlIa. Kepn
B BUJe cToa6ukos BricoTon 6onee 0,5M
o npun. 6 na Bricory or (3—4)m zo
(6-7)m B xpoBae saneraioT aerxoo6-
pymaiomnecs mopoxsi. Bume sanera-
10T cpeaHeobpymaomuecs MNOpPoAH,
TpyAHOOGpymalommuecas U BeckMa
TpyAHoo6pymalomuecs
Hepuonuuecxue 3. Ilpu MoimgHOCTH nNIacTa MEHee v
ocaak¥ He nposapnd- {1 M B KpoBie 3aneraer Ciod H3BeCT-
I0TCA, MOPOAH B BhI- [HAKA HJAM NECYAHHKA MOIIHOCTHIO Go-
pa6oranrom mpoct-  |ree (1,5-2,0) m. Ilpounocts npu cxa-
paHCTBe IIABHO omyc- [THH Gonee 80 MIla. Kepn B Buge
Kalorca cronbukos BricoTOR 6Gonee 0,5 M
3 Taxe- 3aeucanue nopoza 1. HenocpeacTBeHHO Hajx Yyriaem Tpyaunoo6- 113 Honyru prnnooﬁpyma-
nan 3a kpensio 26 M 1 60-| saneraior cof WM NMadKa CrOEB Npov- | pyuraeman omwaaca A3 H BechMa
nee, obpymenne Kpymn-| HEX ajXeBPOAUTOB, NECYAHUKOB MIH TpyAHOOGpYymIa-
HOGJIOYHOE, NEPHOAH-§ MIBECTHAKOB oO6uleH MOIIHOCTHIO omaacs A 4
weckue ocazku conpo-| (2—6)m. Tonmuna cnoes 6onee 1,5 m. Il npn |Kysuuyn Tpyanoo6pyma-
BOXAAIOTCA  AuHaMu-{ lIpounocrs npnu cxarun 6onee 8U MIla, hno. < lomasca, 3aBHCaOan
JecKEUMM  aABAeHHaMn,| Kepn p Buze cron6ukoB BucoToii Gonee ™ KHUVH o u IV x
ycuneHHNM AaBneHH-| 0.5 M. Bume sanerator no6ue nopoasi, < (3-4) laccH 1o
eM Ha xpens, nocai-|Ifo mpun. 6 HenocpeacTBeHHO Haj | z;‘;‘:!’;°::‘)’:f:l’;1°ﬂe“°
KOl Kpeny HAKECTKO | YTONBHEIM MIACTOM 3a1eralT TPYyAHO- P
obpymaromuecs ¥ BeckMa TpyaAHoob6py- IMewopunu | Tpyanoobpymaemas,
Buime sareraior NpPOEKT BechMa TpyAHoOobpyumIa-

Huxnue cionm e
32BUCAIOT HIH 3aBH-
caloT He Gonee 2—6 M,
ofpymenue Mexxo-
KYCKOBaTOe, nepuo-
AMYECKHEe OCaAKM BHI-
menemargux CloeB
COTIPOBOMARIOTCA AN-
HaMHYeCKUMH ABJIe-
HHAMHN

IAIOIHEcs IOPOAEL
obbie TIOPOAb

2. Ha Bucoty (4-3)m u meHee 3a-
neraioT cnabble MIH TOHKOCHOMCThIE
apruAMUMTH, AA€BPOIHTH, YIJAUCThIE
MAM TANHUCTHIE CAAHOH. 1 OJAINWHA
croes Meree 0,2 m. Ilpoumocrs mpu
cxarun MeHee 40 MITa. Kepu » Buse
MenouM, AMCKOB M/IH KyCKOB Hempa-
punsHOR  QopMu. Brime 3anerator
NpoYHble ANeBPOJHMTH, HeCYaHHKH
HIX H3IBECTHAKM MoIuHOCTEI 6Goaee
2m  Toamuua ¢iroes 6oree 1,5 M.
TlpounocTs npn cxarum 6Goree
80 MIla. Kepu » Buae cronbukos
BuicoToit Gonee 1,5 M. Io mpua. 6
B KpoBJe /0 BHICOTH MeHee (3—4)m
3ajJeralOT Jerkoobpymanigueca |
cpeaneobpyiualoguecs IOPO AL
Bume sazeraior TpyAHOO6pymaOmU—~
€ecs M BechbMa Tpy AHoOGpymaromguecs.

3. Hax yronbHbM niaacToM sane-
raeT CIOH NJIOTHOM TMHHHE MOIIHOCTHIO
6onree (1,5-2,0)m. Boime sanerawnor

necKH Miau caabrle riauHH

eMan




COMNPOTHBJICHHS, KOTOPOE NOJMKHO ObTb CO3LAHO KPensiMH AJISl PeROoT-
BpalleHHsi HX 3a)KaTHs, YaCTHYHHIX H MOJHBIX 3aBaJIOB JIaB.

3.4. Tlo ynpaBasieMOCTH KPOBJIIO AEJAT HAa TPH Kiacca: 1 — Jerko-
ynpasJaseMasl, 2 — cpeiHeynpaBJseMasi, 3 — TpyAHOyIpapJisieMas.

Kanacchl no ynpas/isieMOCTH NPEACTaBASAIOT COG0H COYETAHHS THIIOB
KPOBJIH N0 YCTOAYHBOCTH H N0 HAarpysouHHM cBofictBam. Ejunas o1-
pacieBasi Ki1acCH(PHKaLHA KPOBJH NpeAcTaBJisier co60i COBOKYNHOCTh
KJ1acCOB 1O YNPaBJifAeMOCTH, BKJIIOYAIOILYI0 BCe COYeTAHHA THIIOB KPOB-
JIH N0 YCTOAYHBOCTH H TO HAarpy3o4yHHM cBodcrBam (Tabi. 3).

B nepsBoii cTpoke TaGauIb yKa3aHH HOMEPAa H HAHMEeHOBaHHe KJjac-
COB KpPOBJIH N0 ynpasJasiemocTH. Bo BTopo#i cTpoke npHBejeH MOJHBIA
HHIeKC KpoBJH. B nosHoM uHjaekce nepBasi uH¢pa o603HavaeT HoMep
KJacca KpOBJH HO YNpPaBjsieMOCTH, BTOpasi — HOMep THNa KPOBJH
N0 YCTOHYHBOCTH, TPETbR — HOMEP THNA KPOBJH IO HAarpy3o4HHIM
CBOHCTBAaM.

K knaccy 2 orHeceHa cpeaHeynpasJisieMasi KpOBJSI C TpeMA coyera-
HHSIMH THIOB MO YCTORYHBOCTH H Harpy3ouyHbIM CBOHCTBaM:

2.2.1 — cpenneycrofiuuBasi (2) H Jerkas (1),

2.1.2 — ycroiiuuBas (1) u cpennss (2),

2.2.2 — cpenseycrofiuuBas (2) H cpeanss (2).

TpyaHoynpaBJjsiemasi KpoBJisi HMEET BOCEMb COUETAHHH THIOB MO
YCTOMYHBOCTH M Harpy3ouHbIM CBOHCTBaM:

3.3.1 — neycroi#iuuBasi (3) u serkas (1),

3.3.2 — neycrofiunBasi (3) u cpenHss (2),

3.4.1 — Becbma HeycroiuuBasi (4) u jerkas (1),

3.4.2 — BecbMa HeycroHuuBasi (4) H cpennss (2),

3.1.3 — ycroiiuuBas (1) u taxenas (3),

3.2.3 — cpenneycrofiynBast (2) u tsxkenas (3),

3.3.3 — HeycronuuBas (3) u Taxkenas (3),

3.4.3 — BecbMma HeycrofiuuBasi (4) u Tsxkenas (3).

INepBhie ueTbipe MOJNHBIX HHIAEKCA TPYLHOYNPABJASEMO# KPOBJH
TIOKa3bIBAIOT, YTO TPYAHOCTb YIIPABJI€HHS] TAKHMH KDOBJSIMH OGYCJIOB-
JICHa HallHYHeM HeYCTOHYHBOH H BecbMa HeyCTOHUMBOH KpoBaH (nud-
pbl 3 1 4). INo Harpy3ouHbIM CBOMICTBAM 3TH KPOBJIM JIeTKHE H CpPELHHE,
Ha YTO YKasblBalOT TpeTbH uudpsl 1 u 2.

IsaThi# ¥ WeCTOR NOJHblE HHAEKCH 0KAa3bIBAalOT, YTO TPYAHOCTDb
ynpasJieHHI TAKHMH KPOBJASIMH 0GycjoBJjieHa GOJbLUIHMH BHEUIHHMH
Harpy3kamH, KOTOpble MOTYT HCIOBITHIBATh Kpenu (Tperbst nudpa 3),
a HHXKHHE CJIOH KPOBJIH YCTOHUHBBIE H CpPeJHEyCTOHUYHBbLIE.

CenbMo¥i 1 BOCbMO# TIO/IHbIE HHAEKCHI TOKA3bIBAIOT, YTO TPYAHOCTD
yHpaBJieHHsl TAKHMH KPOBJISIMH 0GYCJIOBJIEHA H HEYCTOHUHBOCTBIO HHXK-
HHX cj10eB (BTOphie HHQPE 3 1 4), H GONBUIMMH BHEIUHHMH HarpyskaMH
(Tpetbsi nudpa 3). Takas kpoBsaa siBisieTcss HanGojee TPYAHOYNpaAB-
JsieMOH, TaK Kak TsXKeJiasi KpoBJis co3faetr GOJbLIHE aKTHBHbIE HArpys-
KH Ha Kpelb, a HEyCTOHUYHBLIE HHXXHHE CJIOH, OGHIrphiBas ee, He NMO3BO-
JISIIOT Pa3BHBAaTb KPenbl0 HEOGXOLHMOE CONPOTHBJIEHHE.

3.5. [TapaMerprl nacnopToB KpenJeHUus H MEPOTNIPHATHSA MO MPEAOT-
BpalLEHHIO OGpYIIeHHH mopoA H yrisi B NMOJAKPENHOEe MPOCTPAHCTBO
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Ennnax KH&CCH¢HK&§HH KpOBJIH II0JIOTHX yFOHLHHX m71acToOB

Ta6nuga 3

Knacc aktusHo# 1. Jlerko- 2. Cpeaneynpasnzeman 3. Tpyanoynpasnseman

KpOBIM N0 yrpas - | ynpasis-

JeMOCTH eMas

Tlonretit MHAEKC 1.1.1 22.1 2.1.2 2.2.2 33.1 34.1 3.1.3 3.2.3 3.3.3 3.4.3
4KTHBHON KPOBIH 3.3.2 3.4.2

Tun senmocpescrsen- | 1. Yerod-|2. Cpea- | 1. Veroin-[2. Cpea- |3. Heyc- |4. Becsma [1. Ycroit- [2. Cpea- |3. Heyc- |4. Becima
HOA KPOBIAH 1O quBan HeyCcTOA- | 4uBas HEeycTOR- {ToRuMBad |HeycToW- |4ynBad HeycToM- |ToRumBaa |HEyCTOH-
YCTOHUMBOCTH 4yMBag yHBasn ynpan yuBas yuBasg
Tun ocHopHo#t Kpor-| 1 Jlerxaa 2. Cpeanasn 1. Jlerkaa 3. Taxenan

JH 1O HArPY304HBIM 2. Cpeauasn

CBOMCTBaM




BHIGHPaTh B COOTBETCTBHH C KJaccOM KPOBJH IO yNPaBJISIEMOCTH, a
TaKXe B 3aBHCHMOCTH OT (OPM H pa3MepOB 3JIeMEHTOB, HA KOTOphle
paspyuaiotcsi mopoisl, oT ¢opM H pa3MepoB BHIBAJIOB B KpOBJIe H
yroJibHoM 3a60e. B nosicHHTeJbHBIX 3aNHCKaX K MacnopTaM KpemnJeHus
H NPOEKTaM Ha BBOJ MeXaHH3HPOBAaHHHIX KOMILIEKCOB B paboTy Heo6-
XOAHMO MONb30BATbCA THNH3aLHel (pOpM H pa3sMeEpOB 3JEMEHTOB, Ha
KOTOphie pa3pymaloTcsi MOPOAH, a TaKXe (OpM BHIBAJIOB B KpOBJe
H yrojbHoM 3a6oe.

Bce BuAn pa3pyileHHi cJI0€B FOPHBIX MOPOJ HEOGXOAHMO MOApa3s-
AeNsiTh Ha ABa: GJIOUHOE H KyCKOBartoe.

Banokamu cienyer Ha3biBaTh 3jieMEeHTH ¢ GoJiee MPaBHJIbHOM, MPH-
MepHO npHaMartudeckoit ¢opMof, uMeloulHe IIeCTb rpaHed, H3 KOTO-
pHIX, O Kpaiieil Mepe, ABe 6JH3KH K MJOCKHM H NPHMEPHO NapaJijiesb-
HBl Apyr apyry. OCHOBHLIMH napamerpaMH GJIOKOB SIBJSIIOTCS AJIHHA
(pasMep B HampaB/ieHHH NOABHraHHs 3a60si), BhHICOTa (TOJIUMHA
cJiosi, ©3 KoToporo o6pasoBajici G6JIOK), LIHPHHA (pa3mep G6JioKa B
HanpasJjieHuH, napaajienbHoM 3a6oi0). IIpu onHcaHHH 3TH pa3Mmephl
Heo6X0AMMO YKa3blBaTh B ONpPeleJeHHOM MOpAAKe: AJHHA lg, BbICO-
Ta hg u wHpHHA bg.

Kyckn HMeloT pa3jHuHblie HenpaBHJbHbie (OPMH, OrpaHHYHBAIO-
IIIHe HX MOBEPXHOCTH MOTYT GLITb KaK IVIOCKHMH, TaK H HEIIOCKHMH.
B cnyyae mjockHx rpanedl HX YHCJIO OTJIHHUAETCs OT LIECTH B GoJsbiuyio
H/IH MEHBIUYIO CTOPOHY. 3@ OCHOBHOI napaMeTp KyCKOB CJIeyeT NpH-
HHMaTh HaHGOMbIIHH pasmep.

Bsioku no ajuHe (B cCaHTHMETpPax) H KyCKH HaHGoJblIero pasmepa
JeNUTh Ha CleAYyOlHe IPYNhH:

0—5 — BecbMa MeJIKHe,
5—10 — MeJIKHe,

10—50 — cpexnHHe,
50—100 — KpYyIHBle,

Bosnee 100 — BecbMa KpynHble.

Ipu usBecTHOl BhHICOTe GJIOKOB MX HEOGXOAHMO XapaKTepPH30BaTh
OTHOLIEHHEM:
lg

hs (4)

ITo Besnunne sTOro GeapasmepHoro oTHoLleHHsI GJIOKH N0 ¢dopme
HEOOXOJHMO HEJHTh Ha CJENYIOIHe TPYNIbI:

npu 0<C<1 — y3kue,
npu 1 <C<2 — KopoTKHe,
TpH C>2 — piuHHBE.

Takoe nesenne GJOKOB NOJIKHO HCHOJb30BAaThCSl NPH ONHCAHMH
KPOBJIM /ISl NPOTHO3a XapakTepa B3aHMHBIX NepeMelleHHHA GJOKOB
NpH OGUIEM OMYCKAaHHH HX B CTOPOHY BhIpaGOTaHHOTO MPOCTPAHCTBA.
Y3kue GJIOKH Mocje HEeKOTOpPOro B3aHMHOrO pa3BOpOTa MOFYT mepe-
MellaThCcsl B BHAE B3aHMHOrO CABHra (MpocKaJsb3biBaHHSI) ¢ 06pa3o-
BaHHEM yCTYNOB (CTyneHe#) Ha HHXKHEH MOBEPXHOCTH KPOBJH. JJiuH-
Hble 6JIOKH 32 Ma/IbIM HCKJIOUEHHEM NepeMelialoTcs B BUAE B3aHMHOrO
pasBopora Mexay cMeXHbIMH 6JiokaMH. KopoTkue 6/10KH MOT'YT nepe-
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MelaThcsi B BHIe B3aHMHOrO PaspopoTa H B BHAE B3aHMHOrO CIABHra.
B3auMHbIA CHABHr B CHCTEéMaX KPYNHBIX H BeCbMa KDPYMHBIX GJIOKOB
CONPOBOXKIAAETCHA CHMKEHHMEM CHJ pacnopa W yBeJIHUeHHeM BHellHed
HArpyskH, nepenaBaeMOd Ha Kpemb.

4. OCHOBHDLIE MPHHUKIIbI BBIBOPA KPEMNEHW,
PACNPEQEJIEHHS CONPOTHBJIEHHS MO WHPHUHE
NOAJEP)XMBAEMOTO NPOCTPAHCTBA
OYHUCTHbIX 3ABOEB, YNIPABJIEHHSI KPOBJIEHA
B HAYAJIbHDBIA NEPHOA PABOTbI JIAB

4.1. MexaHH3HpPOBaHHble H HHAHBHAYaJbHble KPENH B OYHCTHBIX
3a6051X AO/IKHH OGecneyHBaTb CyMMmapHoe conpoTtusienue Py, Py, P;
Il onpeleJeHHBX JAHAaNa30HOB BHIHHMAeMOH MOILHOCTH, COOTBET-
CTBOBATb THNY OCHOBHOM KpOBJH NO Harpy3oYHhiM CBOWHCTBaM
(Taba. 4), a TakKe YAOBJETBOPATH YCJAOBHIO NPHMEHHMOCTH THIIOpas3-
Mepa KpefH NpH yuyeTe KoJeGaHHH MOLIHOCTH MJAacTa H COJIHMXKEHHS
GOKOBHIX NMOPOL.

4.2. B ouHCTHBIX 3a60siX, KaK NPaBHJO, NO/IKHBI NPUMEHSATHCSA
MEXaHH3HPOBAHHBIE THAPODUIHPOBAHHBIE KpemH, 3a UCKJIIOUEHHEM
YCJIOBHH, AJIsi KOTOPHX OHH ellie He CO3XaHbl: BeCbMa TOHKHE H TOHKHE
YyroJibHblie MJIACThl, YYAacTKH € GOJbIIHMH KOJeGaHHAMH MOLUHOCTH
YIOJIBHBIX MJIACTOB, Ile HEBO3MOXHO NOA0GpaThb THNOpasMep MeXxa-
HH3HPOBAHHOMA KpeIH, yYaCTKH C Fe0JIOTHYECKHMH HapYIUEHHSIMH, Ie-
PEeXOol KOTODHIX CEPHAHBIMH KpensiMH Helejiecoo6paseH MO TEeXHHKO-
3KOHOMHYECKHM COO6paKeHHsM.

Ha conpsixenusix KOMIVIEKCHO-MeXaHH3HPOBAaHHBIX OYMCTHHIX 3a-
60eB C NOATOTOBHTEJbHBIMH BHIPAGOTKAMH, KaK NPAaBHJIO, JOJXKHHI
NPHMEHATbCS MEeXaHH3HPOBAHHbIE KPellH COMpPSIKEHHH.

4.3. Bui6op MexaHH3HPOBAHHON KpPeNH HaJ0 MPOH3BOLHTb MO TOMY
JMana3ony BBIHHMaeMOH MOIIHOCTH, B KOTOPLIH Nonagaer MakCHMaJlb-
Haf norpeGHasl [ NAHHOTO OYHMCTHOrO 3a6os BbicoTa Kpenu. [lpu
BbI6Ope MEeXaHH3HPOBAHHbIX KpereHd MO CONPOTHUBJEHHIO CJAEAyeT Hce-
XOIHTb H3 TOTO, YTO CEpHAHbIE MEXaHH3HPOBAHHLE KPENH YyIOBJETBO-
pAIOT YCJIOBHAM OYHCTHHIX 3a60€B C JErKHMH H CPeIHHMH KDOBJISIMH.
B ouHCTHBIX 3a60fX C TS2KeJIOH KPOBJIeH PHMEeHeHHe MeXaHH3HPOBaH-
HBIX KpeneH 6e3 MOBLIIIEHHOTO CONPOTHBJIEHHS] BO3MOXKHO B COYETaHHH
C nmpefBapHTENbHbBIM pa3ynpouyHEHHeM KPOBJIH HAa BCEM MPOTSKEHHH
OTPpaGOTKH BHIEMOYHOTO CT0J16a HAH A/ o6ecrniedeH sl MepBOd NOCanKH
OCHOBHOH KDOBJIH.

Ilo Mepe co3ganHHsi MexaHH3HDOBAHHHIX Kpenefl C NMOBHIIIEHHHM
COMPOTHB/ICHHEM HX CJleAyeT NPHMEHSATh B IePBYIO OYepeib B OYHCTHRIX
3a6051X C TPyAHOYNPaBJsieMO# THAXKeJON KPOBJieHl, IPH CpeAHEYCTOHYH-
BbIX H YCTOHUHBBIX HHXKHHX cofix KpoBau (3.1.3 u 3.2.3) u c npouno#
NOYBOH, He AONycKaolleil BAABJHBAHHA B Hee HHXXHHX ONOPHHIX IO-
BEPXHOCTEH Kpemen.

B ouscTHBIX 32605X ¢ TPYAHOYNPaBAAEMOH TAXKeJNOHA KpoBJed npH
BeCbMa HEYCTOHYHBHIX H HEyCTORYHBHIX HHXKHHX ca08X KposaH (3.3.3
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Ta6bnuga 4

Heo6xoanmoe conporusnenne xpenu (MIla) u ero pacnpezenenue Mexay npusaboiHon
M IOCajOYHON Kpemnbi0 B 3aBHCHMOCTH OT Harpy304HBIX CBOHCTB OCHOBHOW KpOBJM

h a o /m > (6-7) {6-7) > h 1. 0 /m 2 (3-4)
Buuumaemasn
MOUIHOCTh hn o/m 24,5 3<hiao/m<4,5
nxacta, M | cymmaphoe P, | npusaGolinoi nocazouHo cymmapnoe Py
npusabofiHon ROCRAOYHOM npuaaboiinow oCaA0IHOM
do 1 0,2 (0,85-1)R, Ho 0,15P, 0,25-0,3 0,85P, P, -0,85P, 0,75P, B max—0,75P,
1,01-2,0 0,3 (0,85—1)1’1 Ho 0,15F, 0,35-0,4 0,85P, Pz-—O,&‘)'P1 0,75P, P2 max~-0,75P,
2,01-3,5 0,4 ((),85-—1)1’1 Ho 0,151"‘1 0,45-0,5 (),85P‘ Pz-0,85P1 0,75P, Ilzmax—0,75P1
Ilpopomx. Tabn. 4
0L ha o/m<(3-4)
Bunumaeman
MOIIHOCTS h 1 o /m < (3-4) Hpn Pg;gz:’el:"f: ")‘P?t:”; 1(:):\ yskue | Tlpn a;a":;:::l: ;‘E‘;‘;:‘“: '(‘)°P°11
mnacra, ¥ Ycymmapuoe Pa —
npusaboiinoi nocasouHoOn npusaboiHol mocaao4HoM upusaboinoi nocajoTHOR
Ho 1 0,4~0,6 0,25 0,15-0,35 0,3 0,3 0,2 0,4
1,01-2,0 | 0,6-0,8 0,35 0,25-0,45 0,4 0,4 0,8 0,5
2,01-3,5 0,8-1,0 0,45 0,35~0,55 0,5 0,5 0,4 0,6

IMpumedanue Huxuuil npesen vaesbiioro CONPOTHBIEHAA KpelM /Uif cpeiled KpoBIM NpuHMMaTh IpH hro/m > 5,
Ana vaxkenon npu hio/m > 1,5: Bepxumit npeaes — coorsercreenno npu hpo/m < 5 u hpo/m < L5



H 3.4.3) uaM npH HaNMYMH CNa60# NOYBH HOJKHB TPHMEHSITHCA
MeXaHH3HPOBAHHHIE KPENH C COMPOTHBJIEHHEM, YIOBJETBOPSIOLIMM
YCAOBHSAM JIETKON M CpefiHe#l KPOBJM B COYETAHMH C Pa3ynpoYHEHHEM
KPOBJIH.

4.4. BuiGop THMOpa3Mepa MEXaHH3HPOBAHHON KpeNmH CjlefyeT npo-
H3BOJHTb U3 CJeAYIOMHX YCAOBHH:

Hpmin<Mmn(l —d,La) —d; (5)
Hmoax> Mmax (1 —dlg)- (6)

B stux ¢opmynax:

Hmin # Hyygy— MHHHMA/IDHAA W MaKCHMAa/bHAsl KOHCTPYKTHBHAS
BBICOTA KPEMH, MM; Myin U Mmqoy— MHHHMAAbHASA H MaKCHMaJibHasi
BbIHHMaeMasi MOIIHOCTb YrOJIbHOTO INJacrta, MM; lg — HauMeHbluee
paccrosinue oT 3a6os 10 nepeaned croiikd, MM; 1, — RHauGoJbluee
paccrosinue ot 3a60s1 10 3anHedl CTOAKH, MM; d — 3anac pasnBHKHO-
CTH THIPOCTOEK Ha pasrpysKy, MM; npu m<1 M cjieayer mnpHHHMAThb
anavenue d >30 mm, npu m>1 M Bennunna d >50 MM; o — Ko3ad-
¢HuuHeHT cOJHXKEHHs] GOKOBHIX rnopos, 1/mm

leonornueckas cayxk6a WAxXT AOMKHA OGECNEYHTb HaAEXKHBIA
APOrHO3 MHHHMAJbHOK H MAKCHMa/ibHOH MOIIHOCTH YroJIBHOIO IJjiacta
B nipefesiax BHIEMOYHOro CT0J16a, AJs1 OTpaGOTKH KOTOPOro BHIGHPAIOT
MeXaHH3HPOBAHHBIH KOMIJIEKC.

KoadpuiuneHT cOauKeHnss GOKOBHIX NOPOL oy C YYeTOM yBeJiHue-
HHS CONHKEeHHs1 60OKOBHIX NOPOJ NPH NMEPBHX W NEPHOAHYECKHX OCaR-
KaxX OCHOBHO#H KPOBJIH HEeOGXOHMO NpHHUMATH A Jlon6acca paBHBIM
0,04, aas ocransnbix GacceitnoB — 0,05.

Ipu sxcnayaTauud MeXaHU3HPOBAHHHX Kpenell HeOGXOAHMO KOHT-
poAHpOBaTh cnelHaJbHHIM 1HAGA0OHOM 3anac pas3ABHIKHOCTH THAPO-
ctoek (oco6eHHO 3amHMX) HA pasrpy3ky. Ilpu Benuunse d Menee
100 MM HeO6XOAHMMO eXecMEeHHO KOHTPOJIHPOBaTh 3anac pasABHK-
HOCTH, a [epell OCTAHOBKaMHU 3a60s1 H nepex OXKHAAEMBIMH OCaXKaMH
OCHOBHOH KPOBJIH CJIEAYET NPOH3BOAHTb BHIEMKY YIJIsT C HPHCEUKO#
KpOBJH HIH mouBH. [IpM cHHIKeHHHM 3amaca pas3BUXKHOCTH A0 75
u 45 MM (COOTBETCTBEHHO NPH MOIMHOCTH nJjacra Gosiee H MeHee | M)
HeOOXOAHMO HauWHATh CHCTEMATHUECKYylO0 NMPHUCEYKY GOKOBLIX NOpPOX
HpH BhieMKe yrisl.

Hpumeuanus:

L. TIpu cHCTeMaTHUYeCKOM NPHMEHEHHH NEPeBAHHOA 3aTAXKKH, YKNaALBAeMOf Ha
CeKIHH MeXaHH3HPOBAHHHX Kpenefi, B ¢opMyse (5) OT npaBofl 4acTH HeOGXOAHMO
OTHATL NOJOBHHY TOMUWHH AEPEBAHHOR 3aTANKKY, a B popmyse (6) ornars 0,75 Toa-
WHHbB 3aTSXKKH.

2. Ilpn cucremarTHyecKoM OGDYIIEHHH BECHMA HEYCTORUHBHIX C/10€B KPOBJH 32
HCIOAHHTEIbHHM OpraHoM xomGaiina B dopmynax (5) u (6) Heo6XOAMMO YBEJIHUHTb
Mpyn HA MHHHMAJBHYI0 MOIMHOCTE OOPYLIAIOLIHXCA BechbMa HEYCTOHYMBHIX CJOEB,
a Mpmox— HA HaHGOJLUIYIO MOHIHOCTb THX cjoeB., Ecin npH BuGope THnopasmepa
Kpen# OCYIIECTBJEH PEKOMEHAYEMbIH MOAXO0A, TO NPH SKCIVIYAaTAUHH HEOGXONHUMO [PH-
HYAHTENbHO OGPYWaTh TaKHE C/IOH T3M, TAE OHH He O6PYWAIOTCH CaMONPOH3BONLHO.

4.5. {IpH HCONB30BAHHHK HHAHBHAYAJbLHOH KpEIH pacnpeneleHHe
HeoGXOLHMOI0 CYMMAapPHOTrO Y/I€/1bHOrO CONPOTHBJ/EHHS ee MEXIY NpH-
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3a60/HLIMH H NOCaJOYHBIMH CTOMKaMH JO/KHO oGecneyHBaTh HALEK-
Hoe mojiepiKaHHe KPOBJH y 326051, npefOTBpaNlaTh 3aXKaTHe U pas-
pylleHHe nocjefHero psaa kpend. IIpu y3sko3axBaTHOM TEXHOJOTHH
BBIEMKH yrJisl, TpeGylouied 6eccToeqyHoOro npH3aGoiHOro NPOCTPaHCTBA,
Heo6X0nHMO o6ecneynThb, KaK H B cJlydae IPHMEHEHHs] MeXaHH3HPOBAH-
HBIX KpeneH, HalleXXHoe NojJep>KaHHe HeyCTOAYHBOH KPOBJH y 3a60s
NPH BeeXx THMAaX OCHOBHOH KPOBJH — JIEFKOH, cpelHed H TAXeJoH.
CaenoBaTesibHO, KOMIEHCAUHs HENOCTATOYHOFO CYMMAapHOro COMNpO-
THBJIEHHS] KpenH 3a cueT IMOBHIIUEHHS CONPOTHBJIEHHS NOCANOUHOM
HeJloNycTHMa.

Pacnpenenenne He06XOMHMOrO CyMMapHOTO YAEJNbHOIO CONpPOTHB-
JIEHHs] MeXJy NnpH3a6oHHOH H MOCaJOYHOH Kpembio npH HauGonbiied
IIHDHHE TNONJEPKHBAEMOro NPOCTPAHCTBA NOJIKHO YAOBJIETBOPATD
Tpe6OBaHHAM, NPHBEJEeHHLIM B Tabu. 4.

Jlns nopnep:kuBaeMol mosocH IMPHHON 1| M H MJIHHOA, paBHO#M
MaKCHMaJ/IbHOH LIHDHHE MOAJep:KUBAeMOro NpOCTpaHcTBa R, Hamo
BHITIOJHUTD YCJOBHE:

B,

P, + B >Py, (7)
rae P, — yaeabHoe conpoTHBieHHe npu3a6oiHoi kpenu, MIla; P, —
COnpoTHBJIEHHe nocajouHoit kpend, MH/m; P, — Heo6xoanMoe cym-
MapHOe yaeJabHOEe CONPOTHBJIEHHE Kpene# no tabJ. 4.

B nanbHefitnem npH paspaGoTKe NacnopToB KpPemJeHHS] OYMCTHBIX
3a60eB HaloO PyKOBoACTBOBaTbcA Ta6il. 4. He pekomeHayercs onpene-
JNATh HeOGXONHMOE CyMMapHOe COMPOTHBJEHHe NpH3a6ofiHofA U noca-
JIOYHOH KpenH N0 KaKHM-JHG0 pacyeTHHIM (popmyJiam.

PexkoMenyemble BeJTHUHHBI HEOGXOXHMOrO CONPOTHBJIEHHS Kpemneil
JOJIKHEI 6biTh O6Gecrneyenbl Ha BceX ydacTKax Mo AJixHe 3a6osi, B TOM
4HCc/le H Ha KOHUEBHIX (cM. Ta6u. 4).

Ilpn nerxkoii kpoBsie HEOGXOXHMO OCYLIECTBJATh 6e30praHHYIO
NOCaAKy KPOBJIH, a YCHJIeHHEe NOCJIEHEro psiia KpemH cleayeT NpoH3-
BOAHTb TOJBKO [JISi NPeJOTBPALIEHHA MNPOHHKHOBEHHS! OGPYILEHHBIX
NOPOJ B MOAKPENHOE NPOCTPAHCTBO.

Ilpu cpenneii kporje u h,,/m>4,5 HeO6XOAMMO OCYLIECTBJATD
YCHJIEHHE TOC/IefHero psiia KpenH NONOJHHTENbHbIMH CTOAKaMH IJsi
co3naHus opranHoro psna. Ilpu 3<h,,/m<4,5 cienyer oraaBatb
NpeanoYTeHHe NPHMEHEHHIO B KayecTBe NPH3aGOHHOH KpenH rHApo-
CTOEK C MOBHIUEHHHIM HAYaJbHbLIM PacHoOpOM, a MOCaJOYHOH — Kpemnu
«CnyTHHK>».

Tlpu TAXenoH KpoBJje B KauecTBe NPH3aGOHHOH KpenH PEKOMEH-
AYeTCl NPHMeHSITb CTOMKH C MOBLIIIEHHHIM HauyaJbHBIM PacrnopoMm, a
B KauecTBe nocafouHoit — kpenb «CrnyTHHK» ¢ IOBYXpPSZHOH ycra-
HOBKO#H.

4.6. IlaoTHOCTL NPH3aGOAHBIX H MOCAZOYHBIX CTOEK HEOOGXOAHMO
PAacCUHTHIBaThb B COOTBETCTBHH C Ta6Jl. 4, B KOTOPOH NMPHBEJEHH BeJIH-
YHHBI CYMMAapHOrO H YAEJIbHOrO CONPOTHBJIEHHSI Kpenu no npusa6oii-
HOMY H mocafouyHoMy psifaMm. Jlis ompeneneHHsi CONPOTHBJEHHS MO-
canouHo#t Kpenu Ppo, (MH/M) crenyer ymenbHoe conpoTHBJEHHe
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nocafao4yHod KpenH P, YMHOXHTb Ha HAHGONBLIYIO WIHPHHY MOA-
JAEpKHBAEMOro NpocTpaHcTBa R:

Proc =Ppe * R (C))

IlnoTHOCTHL paccTaHOBKH mnpu3aGoiiHblXx croek (wiT./M?) ciemyer
onpenenaTh no dopmyne

P
n=——=~=F )
P, H.C. Np
rie Py — yaenbHOE COnpOoTHBJEHHe NPH3a6oiHO#A KpenH no Ta6a. 4,
MIla; P, ¢ yp — HOMHHAJbHOE CONMPOTHBJEHHE NMPH3AGOHHOMA KpemH,

MH; n — nJIOTHOCTb PacCTaHOBKH CTO€K, IIT./M2.

PaccraHoBKa cTOeK HOJI2KHA NPOH3BOAHTLCH B 3aBHCHMOCTH OT
LIHPHHBI 3aXBaTa KOM6aiiHa H IIHPHHB KoHBefiepa. PaccTosinne Mexny
pamMaMH KpenHd cjeiyeT NPHHHMAaTb B 3aBHCHMOCTH OT YCTOHYHBOCTH
KPOBJIH.

Ipu BecbMa HeycTOHYHBOH H HEYCTOAYHBOH KPOBJIE PACCTOSIHHE
MeXAYy paMaMH KpelH NpHHHMAaThb, KaK npasuno, paBHbiM 0,7—0,8 m;
NMpPH KpoBJe cpeaHed ycroiuuBoctd — 0,8—0,9 M; npH ycToHuHBOMH
KpoBse — 0,9—1,1 M (uHorma u Gosee). AnajorH4HHIM 06GpasoM
cienyer OmpelesiiTb IJIOTHOCTh PAaCCTAHOBKH MOCaJOYHBIX CTOEK.

4.7. Tlpumephl onpeneseHHsl NacCOPTHOTO CONPOTHBJEHHS NpH3a-
GOHHBIX H MOCAJOYHRIX CTOEK IJIsl OYHCTHOro 3a60osi C BHIHHMaeMoii
MOLIHOCTBIO yroJbHoro niaacra 2,01 <m<3,5 m:

OuncrHofi 3a6ofi ¢ Jerkofi kposaed

Io ta6n. 4 npuMeM HHXKHHHA Npexes CYMMapHOro CONpPOTHBJIEHHSA
kpenu pasHbiM 0,4 MIla. Ilpn conporuBiennn npu3aGoHHON Kpenu
paBioM P; Gynem HmeTb Ge30praHfyio nocaiky KpoBjaH. Ilpu
Ppg = 0,85P; nonyunm B, = 0,34 MIla. B stom ciyuyae yneiabHoe
CONPOTHBJIEHHE MOCafO4YHOM KpenH Gyxer paBHO

Pnoc = 0,4 — 0,34 = 0,06 MIla.

[lpu wupuHe noNAEpKHBAEMOro mnpocTpaHcrBa R=4 M nonayuum
Prfoc = 0,06 - 4 = 0,24 MH/m.

CienoBaTesbHO, NPHHHMAERA By =0,85P;, neo6xonnmMo B mocienHeM

pany croek oGecneuHTb CONPOTHBJEHHE KpenmH Ha KaXXIOM MeETpe,
pasHoe 0,24 MH.

OuHcTHOM 3a60if co cpeauedi kposaei
Ipu hyy /m>4,5 umeem:
Pyy = 0,85P; = 0,4 - 0,85 = 0,34 MIla;
Proc = P2 — 0,85P, = 0,45 — 0,34 = 0,11 MIla;
llloc = pnoc e R = 0,11 v 4 = 0,44 MH/M.

CaenoBarebHO, IO CPABHEHHIO C JIETKOH KpOBJeil B nocAeAHeM pSLy
KpenH Heo6X0AMMO 06eCIEYHTh ee CONPOTHBIIEHHe, paBHoe 0,44 MH/m.

23



Tpu 3<hy, /m<4,5 umeem:
P, =075 P, = 0,3 MIla;
Proc = P2 —0,75P, = 0,5 — 0,3 = 0,2 MIla;
pr’:oc =02-4= 0,8 MH/M.

OuucrHoi 3a60ft ¢ TAXKeNOH KpoBJei

BesnuHHbH HEOGXOLHMOro CONPOTHBJEHHS1 NpH3a6ofHO# M moca-
IO4HO# KpenH NPHHEMATh 110 Ta6J1. 4 B 3aBHCHMOCTH OT TPeX OCHOBHBIX
¢daxTOpOB:

1. Hanuyus  serkooGpylialoniuxcssi  NOPOA  NPH  YCJIOBHH
0<h,,/m< (3+4).

2. Pa3pymeHusi cjioeB KPOBJIH Ha Yy3KHe GJIOKH NpPH OTCYTCTBHH
JIETKOOGDYIIAIOMHUXCSl HHKHHX CJIOEB.

3. PaapyuweHus cJoeB KPOBJIM Ha IJHHHBIE GJIOKH C 3aBHCAHHEM
HOCJEIHHX Hajl BHPa6OTaHHBIM IPOCTPAHCTBOM IIPH OTCYTCTBHH JIETKO-
06pYLIAIOMIMXCA HHXKHHX CJIOEB.

B ouxcTHbIX 3a60AX ¢ HHAHBHAYaJbHOR Kpensl0 Ha mjactax co
cpemHel U TSXeJIOH KPOBJIeH NPH NPHMEHEHHH crnoco6a noJsHoro o6py-
IeHHsT CPABHHTEJIbHO 4AaCTO HAGJI0faeTcsl 3aBHCaHHE KPOBJIH 3a mpe-
IelaMH MOJJlepXKHBaeMoro npocrpancrsa. Ilpu 6aouHoM xapakrepe
paspyLieHHs KPOBJH €e 3aBHCAHHE MOXET MPOHCXOAHTb KaK B HHMKHHX,
TaK H B BEPXHHX CJOfIX TPYAHOOOPYIlaeMbIX MOPOX, OGYCJAOBJIHBas
CylleCTBEHHOe BO3pacTaHHe HArpy3oK Ha Kpenb OYHCTHBIX 3a6oes.

B Tex ciyyasix, KOria cCONpoTHBJIEHHE KpPeNlH OYMCTHOro 3a6osi M
€ro pacnpeje/ieHHe No WHPHHE MOAAEPKHBAEMOro NPOCTPAHCTBA OTBe-
yaeT TpeGOBaHHAM, IPHBENEHHEIM B Ta6J. 4, MPH 3aBHCAHHH KPOBJIH
B npenenax R<L<1,5R paspemaercs ocyumecTBisitb paGoOThl MO
no6biye yris 6e3 yBejiHYeHHs CONPOTHBJIEHHS KpenH.

TIpu L>1,5R conpoTHB/eHHe KpeNH NOJXKHO GHITb YBEJHYEHO 3a
CueT ee MOCAJOYHOro psiia H NOBENEHO OO 3HAueHHH, NMPHBEXEHHBIX
B Ta6/. 5 B 3aBHCUMOCTH OT BeJIHUHHbBL 3aBHCAHHS KPOBJH. [Ipu HeBO3-
MOJKHOCTH C03JaTh HeoOXOZHMOe CONPOTHBJIEHHE KpenH, HampHMep,
npu 1) 1,0l<m<2 m 1 L>2R u 2) 201<m<3,5 m u L>1,5R,
C/IefAyeT NMPHMEHATh MeXaHH3HPOBAHHble KPenH W NPOM3BOAHTbL pas-
yNPOYHEHHE KPOBJIH.

4.8. Tunopaamep npH3aGoiiHBIX CTOeK BHIGMpaTh NmoO (opmynam
(10)—(13).

TIpH Hcronb30BaHHH MeTAaNJIMYECKHX BEPXHSIKOB

Hmun = Mmen —hgy— dMmin<Rz — d; (10)

Hpypar = Mpmay — hgy— S Mmax <Ry, (11)
rae Hp,, v H,_ ., — HauMeHbmas M HauGOJbIIAsi IJIMHA CTOHKH
COOTBETCTBEHHO, MM; My, ,, H M., — HaHMeHbWAasi 4 HauGoJsibuIas
MOIUHOCTD YTOJBHOIO MJIaCTa COOTBETCTBEHHO, MM; hg, — BhIcOTa
ceyeHHs BepxHfAKa, MM; R; # R, — paccrostHusi oT 3a60s 10 nepBoro
M IOC/EHEro psifa CTOeK COOTBETCTBEHHO, MM; d — 3amac pasiBHXK-
HOCTH CTOEK Ha pasrpy3ky, MM.
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Ta6nmuga 5

Heo6xoaumoe conporusiaenme kpenu (MIla) npm sasacanmm xposam L
B JONAX MAKCHMATbHOH IIMPHMHH IOJAEPXHBaeMOro mpocrpaHctsa R
O9HCTHOro 3360 Ha WracTax C MONHEM ofpymeHHmeM KpOBIH

Cpeauasn xposan (2) Taxenas xposna (3)

- R<LL15R|ISBR<LE2R|R<LEISR ISR <LgE2R| L >2R
To 1 0,25-0,3 0,30-0,35 0,4-0,6 0,6 0,6
1,01-2,0 0,35-0,4 0,40-0,45 0,6-0,8 0,8 0,8-1,4
2,01-3,5 0,45-0,5 0,50-0,55 0,8-1,0 1,1-1,4 1,5-1,9

Ilpn ycraHOBKe MeTa/lIMUECKHX CTOEK NOoJ JepeBsIHHble BEPXHSKH
Hpyypy = My, — 0,5h BA dMmin Re — d; (12)
Hoae = Mpax — 0,75h,,_ﬂ—— d Mgy Ry (13)

B ¢opmynax (12), (13) hgg — BHCOTa CceueHHs AEPEBSIHHOTO
BepxHsaka, Mm. Koapduuuent 0,5 B popmyae (12) yunToiBaer cmstHe
BEpPXHsIKa Nepell MepeHocKoi croek, a Ko3dduuueHt 0,75 B dopmy-
sae (13) — or HauanbHOrO pacnopa.

B cnyuae npHmeHeHHsi YHIHPEHHBIX MeTa/LIHYECKHX ONOp, Npen-
HasHaueHHHX JJI NpeNOTBpPAlLEHHs BAABJHBAHHS CTOEK B cjaalbyio
noysy, B ¢opmyanl (10)—(13) Hano BKNOUHTL elie OZHO BhIUHTAE-
MoOe § — TOJIHHY QHHUIA YIIHPEHHOH OMOpHI.

B ouHCTHBIX 326051X HA MJIacTax C TAXKEJIbIMH KPOBJIIMH HJIH TIPH
pa6ore B 3oHax noBuileHHOH omacHoctH (3I10) u omacHEIX 30Hax
(O3) Heo6xoxMMO oGecreyHTh MAaKCHMaJIbHO BO3MOXKHBLIA 3a1ac pas-
JBHXXHOCTH THAPOCTOEK Ha PasrpysKky, a B nponecce paGOTH KOHTPO-
JIAPOBATDb €r0 BeJHYHHY He MEHee OJIHOTO pa3a B CYTKH IO BHIABHXHO-
MY HITOKY FHAPOCTOHKH. KOHTpOJb CliefyeT OcyuiecTBJASATE MO 3a{HEMY
pAny THIAPOCTOEK (Mo OnHOM CEeKUMH B BepxXHell, cpeqHefl H HHXKHEH
yacrsix Aasnl). ClegyeT yunThiBaTh, YTO NOC/IE 3aAAHUSI HAYAJIBHOTO
pacmopa rHApoCTOHKAaM 3anac pas3iBHKHOCTH JOJKeH GbiTh HEe MeHee

H,>d+ Ah, (14)
rae He — pa3aBHAKHOCTb THAPOCTORKH ([JIMHA BHIABHXKHOIO IITOKA),
MM; Ah — noaaraHBoCTh FHAPOCTORKH 3a LMKI, ONpefesieMas 3Kcre-
PHMEHTAJIbHO, MM.

Ecan pasaBuKHOCTD FrHApPOCTOEK GJIH3KAa K MHHMMAJIBHO JOMYCTH-
MO#, TO ClefyeT OCYIeCTBJATb NPHCEUKY GOKOBHIX MOPOA AJjs H3Ge-
XAaHHS NOCaJKH CTOEK «HAaAXECTKO».

4.9. MexaHH3HPOBaHHBIE KPENTH B OYHCTHHIX 3a605IX JMOJIXKHEI NIPHU-
MEHSITbCSl B COYETAHHH C MEXaHH3HPOBAHHLIMH KPeNsiMH CONPSIKEHHH
OYHCTHHIX 3a60€B C NMOATOTOBHTENbHBIMH BbIpaGOTKaMH.

IlITpekoBasi Kpenb CONMpSKEHHsl, HAXOAALASICA B CTBOpe C MOl-
Jep>XXHBAaeMbIM INPOCTPAHCTBOM OYHCTHOTO 3a60S M BHEpedH Hero,
JOJXKHA HMETb CONPOTHBACHHE:
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150 kH/M B ciiyuae npaMeHeHHs cenKabHOA KPENH CONPSKEHHS
H NPH BHIHEMaeMOH MOLIHOCTH IJIacTa MEHee BBICOTHI CEYEHHs MOAro-
TOBHTENbHOH BHPaGOTKH; 250 KH/M — npH BHIHHMaeMOM MOLIHOCTH
njacra 6oJiee BHICOTH CEYEHHsi MOATOTOBHTENbHON BHPaGOTKH;

(0,1—0,2) MIla npu HcnoNb30BaHHH KPENH CONPSKEHHS, COCTOSI-
e M3 HHAHBHAYAJbHBIX CTOEK, H BHIHHMAaeMOA MOIIHOCTH mJjacra
MeHee BBICOTH Ce4YeHHS MNOATOTOBHTENbHOH BeipaGoTtkH; (0,25—
0,3) MIla —npH BHIHHMaeMOA MOLUHOCTH IJacta Gojiee BHICOTH
CeyeHHsI MOATOTOBHTENBHON BHIPaGOTKH.

YKasaHHbe BHII€ BeJHYHHB COMPOTHBJEHHS IITPEKOBOA Kpenu
COMpSIKEHHS MPHBEJEHH JJIsi IIHPHHB BHIPAGOTKH, paBHO# 3 M. Ecan
UIHPHHA BHIPAGOTKH OT/IHYaeTCA OT yKa3aHHOH, TO BeJHYHHA Heo6Xxo-
JIHMOTO COMPOTHBJIEHHS] NOJXKHA ONpeleJasThc Mo dopmyse:

Py = Pols/3, (15)

rie B, — pennuuHa HeoGxomumoro conpoTtHBJeHHs, kKH/m; MIla;
Po — compoTHB/IeHHe KDenH CONMpSKEHHs] NPH LIHDHHE BBIPAGOTKH
3 M, kH/m; MIla; lg — mupuna BepaGOTKH, M.

IllupHHa BHIPAGOTOK, 3aKpenJieHHBIX apoYHOil Kpenbio, Ompexe-
JsieTcsl MO NoYBe, NPH APYrHX (GopMax Kpemu — 1o KpOBJie.

EciiH BeJHYHHA COMPOTHBJIEHHS KPENH CONPSKEHHS] MeHee NpHBe-
IleHHOH, TO HEAOCTAaTOK COMNPOTHBJIEHHS NOJXKEH KOMMEeHCHPOBAThCA
KpPEenbio YCHJIEHHSI MOATOTOBHTE/NIbHOH BbIpAGOTKH.

ConpoTHB/leHHe 3aMBIKAIOMKUX YacTedl WITPEKOBOH KPemH cOmpsi-
JKEHHS, HaXOMALIKXCS 3@ NOAAEPHKHBAEMBIM MPOCTPAHCTBOM OYHCTHO-
ro 3a60si, AOJIKHO COOTBETCTBOBATb:

0,18—03 MIla npu BHIHHMaeMO# MOUIHOCTH IJIaCTa MeHee BBICOTHI
ceueHHsl NMOATOTOBHTEJIbHON BLIPaGOTKH;

0,4—0,5 MIla npH BHlHHMaeMOil MOLLHOCTH ILIacTa, PaBHOH BbHICOTE
CeueHHsl MOArOTOBHTEJNbHOA BHIpPAGOTKH HJIH GoJblie ee.

Ha conpsnkennn ouncTHOro 3a60si ¢ NOATOTOBHTE/bHBIMH BHIPa6OT-
KaMH CKOPOCTH c6JIHXXeHHSt 60KOBHIX nopoxa mMajsl. [Toa kpenbio conps-
JKEHHSI MHOTO YrOJIbHOTO H MOPORHOrO IUThIGA; HaZ KPenblo HaXOAATCSA
paccOHMBIIHECS H pa3pylieHHbe NOpoAbl. ApoyHasi Kpenb NOATOTOBH-
TeAbHOH BHIPAaGOTKH OrpaHHYHBAET BO3MOIKHOCTb CO3JaHHA HEOOGXOMH-
MOro HauyaJbHOTO pacrmopa (KeJaTeJbHO 3afaBaTbh MAaKCHMAaJIbHO
BO3MOXHHIA) H3-3a2 TOTO, YTO NPH NPH pacnope NPOHCXOAHT Aedopma-
LU 3JIEMEHTOB apo4yHof KpenH. Kpenb conpsixkeHHsi B TeueHHe IHKJIa
OuYeHb 4acTO NOABEpPraerc pasrpyske. TH (akTophl 06YCJIOBJIHBAIOT
pesiakcalHIO B CHCTeMEe «Kpenb — GOKOBHIE OPOABI», T. €. C TeUeHHEM
BpEMeHH CTOHKH Kpenefi CONpsixKeHHH OT YCTAHOBKH A0 NepelBHKKH
He Harpyxaiorcs, a pasrpyxaloTcst, YTo Cnoco6CTByeT BHIBaJIo0Gpa-
3oBaHnHI0. Clle0BaTe/IbHO, THAPOCTOAKH Kpenefl conpsixeHHHA NOJIKHH
06s13aTeJIbHO OCHAWLATbC MAaHOMETPaMH HJIH HHIHKAaTOpPaMH HaBJjie-
HHS 1J151 KOHTPOJIAA GAKTHYECKOrO CONPOTHBJIEHHS KpenH. B peMOHTHHe
CMeHHl H B NEPHOAH NPOCTOEB HEOGXONHMO NPOH3BOAHTb AOPAcHop
KpenH (ta6a. 6). [Ipu pacuerax HHTEDBAJIOB BpeMEHH MEXAY AOPacHo-
paMH Kpenu NpHHHMATb, YTO MHHHMAJIbHO HONYCTHMOE CONPOTHBJIEHHE
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Ta6b6nanumuga 6

HonyctaMsie MHTepBaisl BpeMeHH (4) MeXAy AOpaciopoM
WHAKBHJYAJIPHEX THAPOCTOEK HA CONpPAXKEHHH

Cropocts cuemenua kporad Vip, MM/
0,1 0,2 0,3
- | |
BucoTta cron6a xmAKOCTH, MM
100 | 200 300 400 | 100 200 | 300 | 400 100 200 300 400
200 | 40] 6,0] 9,0 12,01 50 8 111 15 110,01 16,0 124,01} 28
150 [ 3,0)-.4,5 | 65 | 8,5 4,0 6 81 11 8,5113,5 120,5 | -
100 {1,5) 2,0 | 2,5 35115 3 4 5 6,01 95115 -
Ta6bnumuyga 7

IomyctuMuie mHTepBangs BpEMEHH MeXJAy AOPacmopoM THAPOCTOeK, I

Conpornenenne rEAPOCTOER

Tan xpemn HOMHHATBHOE paBHOe HavaiLHOMY HX pacmopy
conpAXeHna OpA CKOPOCTH yTedex, Mm/Y OpH CKOpOCTH yTedek, MM/4

1 2 1 2
T6K 5,7-27 3,8-11,2 2,0-10,0 1,6-3,0
M81CK 3,2-11 1,4-4,7 1,5-5,0 0,5-2,2
KC 1A 4,4-15 2,0-6,6 1,0-4,8 0,7-2,0
OKC 15,3-26 4,7-12,2 12,5-16,0 2,2—-4,4

DonycramMbie mATepBann BpeMeHH MeXAy AOPAcHOPOM THAPOCTOek ()

Tab6banuga 8

HAa KOHIEBHIX ydYacTKax Jas

CROpOCTE CMEIIeHHA KpOBAH, MM/4
0,1 0,2 0,3
P, xH
Bucora cronba mmaxocTm, Mm

100 | 200 300 |} 400 100 | 200 300 400 | 100 200 300 400
200 6,01 9,0 |11,5| 14 | 75| 11,0]{14,0|18,0 [13,0 18,5 22,0 -
150 145 | 65| 85| 10 | 55 8,5 (10,5 13,5 {10,5 |16,0|17,5 ]| 24
100 | 2,0 | 3,0 | 35 4| 25 40} 50| 60| 6,5] 9,5]11,0] 17
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Puc. 1. Camxenne CONpOTHBIEHMA EAPOCTOAKaAMHM MEXaHU3HPOBARHOH Kpemn
CONpsXeHWs B MEPHOJ MUHHMMANbHON CKODOCTH CMEMEHHA KPOBIH

THAPOCTOEK He HOJIXHO GhiTh Menee 75% BeJHUYHHBI HayaJbHOrO pac-
nopa (75 xH), a ckopoctb yreuek paBHOA 1 MM/u.

IIpu HensBecTHOM ¢aKTHUECKOM CONPOTHBJEHHH THAPOCTOAKH HA
MOMEHT OCTaHOBKH JIaBhl CYHTATh €ro PaBHHIM BeJHYHHE Ha4aJbHOTrO
pacnopa (100 kH).

HHrepBasnsi noceayoHx 10PaclopoB ONPeReasTh, HCXOAS H3 Be-
JHuHHBI conpoTuBaesns 100 kH, He3aBHCHMO OT CONPOTHBJIEHHS THAPO-

CTO€K Ha MOMEHT OCTAHOBKH JidBhl. .
B cjlyyae NPHMEHEHHSs] MEXAHHM3HPOBAHHLIX KPENEH CONPSAXKEHHSA

HCXO/IHTb H3 TOTO, YTO HAHMEHbILIee JONyCTHMOE CONPOTHBJIEHHE THAPO-
CTOEK TaKKe He JOJKHO GHTb MeHbile 75% BeJHYHHH HaYyaJbHOrO
pacnopa. [InA cepufiHbIX MeXaHH3HPOBAHHbIX KpeneH CONMpsIKEHHs
HHTepBaJibl I0pacnopa NpH HOMHHAJIbLHOM CONPOTHBJIEHHH THAPOCTOEK
HIM PaBHOM BeJHYHHE HayaJlbHOrO pacrnopa cjeayeT Ompeaeasitb
no ta6;a. 7. MuHHMa/IbHBIE H MaKCHMaJibHble 3HAYeHHS HHTEPBAJIOB
BPEMEHH Jopacmopa NpHBeAEHH [JIsi BBICOTHl CTOJ0a XHAKOCTH B
rugpocroiixax 100 u 500 mM. I1pu Hen3BecTHOM CKOPOCTH yTeueK MpH-
HHMAaTh ee paBHO# | MM/u. [Ipu npomeKyTOUHOH BeJIHYHHE CONPOTHB-
JIeHHS] THAPOCTOEK HJIH B Clyyae NPHMEHEHHS He CepHHHOR KpemH co-
NpsiXKEHUsI HHTepBaJ/bl Aopacnopa onpeiensts no rpaduky (pHc. 1).
I'paduk mnocTpoeH IS KpemH C MakCHMaJbHBIM COMPOTHBJIEHHEM
ruapocroek 600 xkH u Tpex 3HaueHHH BLICOT cToa6a xHakoctH 100,
300, 500 mm.

I/IHTepnan BpEMEHH opacrnopa OmpeAensiTh clefylolHM o6pasom.
Ilycrtb conporuBiienye FrHAPOCTOEK HAa MOMEHT OCTaHOBKH JaBhl 300 kH,
BeJIMUHHA HauvajbHoro pacnopa 200 kH. OnpepnensieM MHHHMaJIBbHYIO
ROMYCTHMYIO BEJHYHHY CONPOTHBJIEHHsI PHAPOCTOEK P = Pyp X

X 0,75 = 200 X 0,75 = 150 xH. Ha rpaduxe 3ra aunus npone,ueua
napanne.nbuo ocu abeumce, kaK ¥ aHHHA P =300 kH, no nepeceuenus
B Toykax A M B c KpHBOH, cooTBeTCTBYyIOI!  (haKTHUECKOH BHICOTE
cToq6a XKHAKOCTH B FHApPOCTORKAaX (cM. pHe 1). Ilpn dakruueckon
BbicoTe crogib6a xuakoctd 100 MM HHTEepBaa gopacnopa npeacrasieH
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Ha OCH aGCIHCC OTPE3KOM, 3aKJIIOUEHHbLIM MeXAy Toukamu A’ u B/,
T. €. Jopacnopsl Hago Aenatb yepe3 3—7 4.

IIpH Bcex MOCJAERYIOIMX AOPACHOpPaX HCXOAHTb M3 COMPOTHBJIEHHS
THAPOCTOEK, PABHOTO BEJHYHHE Ha4yaJibHOro pacmnopa.

4.10. KoHueBBe y4yacTKH OYHCTHHX 3a60eB C HHAHBHAYaJbHOM
Kpenbio peKOMEHAYeTCs! KPENUTb THAPOCTOAKAMH C BHEIIHHM MHTAHHEM
HJIH JIPYTHMH FHAPOCTOHKAMH C HadajibHHIM PAacnopoM, CO3[ai0OLiHM
YyAeJbHOE CONPOTHRIEHHE CMElIeHHI0 KpoBiK He Menee 0,1 MIla. Ipu
IKCRJIyaTallHH HEOOXOXHMO HCXORHTb H3 TOrO, YTO CKOPOCTBb COJIHXKe-
HHAA GOKOBHIX NMOPOJl Ha KOHIIEBLIX Y4acTKax, Jaxe npH GecleHKOBOH
TeXHOJIOTHH, MEHblle, YeM B cepejiHHe OYHCTHHIX 3a60eB. B peMOHTHBIE
CMEHHl H B NEPHOXBI IPOCTOEB CKOPOCTb COMHIKEHHS] GOKOBLIX NOPOJ
yacro paBHa 0,1 MM/4 U MeHee, YTO 3HAUUTEJbHO MEHblle CKOPOCTH
COKpaLEHHs! BHICOTH CT0J16a XKHAKOCTH B CTOHKAX M3-3d YTE€UYEK M nepe-
TOKOB XuaKocTH. Ilo3TOMY ruapocTofiku (u Apyrue CTOHKH) pesiakCH-
pywot. [lnsl npefoTBpallleHHsI 3TOrO KaTeropHYeCKH 3anpeLiaercs ycra-
HaBJIHBATb CTOHKH Ha HITHIG. B peMOHTHHIE CMEHH H B IEPHObI IPOCTO-
eB Heo6XOXHMO NMPOH3BOAHTbL AOPACHOpP THAPOCTOEK Hepe3 HHTepPBaJIbl
BpeMeHH, NpHBeleHHble B Ta6J. 8.

Ilpn nepBoM mopacnope MCXOAHTb H3 BENHYHHBI CONPOTHBJEHHS
THAPOCTOEK Ha MOMEHT OCTAHOBKH JiaBH. Ecili 312 BesiHuHHA HeH3BeCT-
Ha, TO IPHHHMAaTb ee paBHOi nauaabHOMY pacnopy. Ilpu Bcex mocae-
AYIOILHX AOpacnopax TFHAPOCTOEK HHTEPBaJH BpPeMEHH ONpeNeJisiTh,
HCXOASl H3 BeJHYHHBI HauyaJbHOro pacnopa (cm. ta6a. 8).

IlpH OTCYTCTBHMH THAPABJHYECKHX CTOEK AONYCKAeTCs KpemJieHHe
conpsiKeHHH HHBEHTAapHOH Kpenbio, COCTOSIEH H3 MeTaJIJIHYECKHX
6ajJ0K H HHAMBHIYaJbHbIX METAJJIH4eCKHX CTOEK TPEeHHS CO CIhel-
HacajKaMH.

4.11. Ha navanbuuifi nepHon paGoThl JaB 10 OKOHUaHHS MEpPBOH
ocaZiKH OCHOBHOH KPOBJIH JOJIKeH ObiTh COCTaBJIEH CIieLHaJdbHBbIi
nacnopT ynpasJieHHs: KpoBJeit. Js ynpasJieHHsi KpoBJjieH B HayaJbHbIA
nepHol pa6GoThl JiaB HaHGOJiee BaXKHbl CBelleHHS O BeJIMUMHAX Liara
NepBHX OOPYIIEHHHA HHXKHHX CJIOEB H 1I1ara ocajikH OCHOBHOH KPOBJIH.

[Ilar ocagkH HOJKEH YCTAaHaBJAHBATHCS MO ONBITHHIM JAHHBIM,
NOJY4YeHHHIM MYTeM pPErucTpauHH (akTHYECKOro mara O6pyLIeHHH
HHXXHHX (BHIHMBIX) CJIOEB M 0CaJOK OCHOBHOM KPOBJIH BO BCE€X OYHCT-
HbIX 3a60siX. JIJ1s1 3TOro Ha KaX[oM yuacTKe JOJIXKEH GhiThb CrellHab-
HBIA XKYPHaJI PEerHCTPAllHH 1ara nepBbIX OGPYLIEHHH HHXKHHX CJOEB
KPOBJIH H 11ara nepBoi 0caKH OCHOBHOH KpoB/aH. O6pyieHHe HHKHHX
C/IOEB Pa3BHBAETCH IOC/HE€J0BaTe/IbHO CHH3y BBepx. lllar nepBoro
OoGpymIeHHs] [OJKeH ObITb 3aperHcTpHpPoBaH B KypHase (Taba. 9)
JUISE KaXKJ0T0 H3 BHIHMBIX CJIOEB C YKazaHHEM HX COCTaBa H TOJILULIHHHL.

CBeleHHs1 O BeJIHUHHE LIara nepshiX OOGPYWIEHHH HHXXHHX CJIOEB
KPOBJIH H OCafiOK OCHOBHOH KpPOBJH MO BCell IIaxTe NOJXKHbl GbITh
y IIaBHOTO reoJiora wiaxThl. [{1s1 HOBbIX OUHCTHHIX 3a60eB ward o6py-
LICHHS H OCA/I0K JOJIXKHbI YCTAHABJIHBATHCA 10 AHAJNOTHH C COCEIHUMH
OUHCTHBIMH 3a605IMH. B Tex ciyyasix, Koraa st OTAENbHBIX MECTOPOX-
JleHHH MMEIOTCSl NPOBEPEHHBble ONMBITOM SMNHPHYECKHe 3aBHCHMOCTH,
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Ta6banuwga 9

Kypuan perncTpagnm IepBHX OCafAOK HEMOCPEACTBEHHOM M OCHOBHOM KPOBJIH

Henocpeactrennas xposns OcHoBHan KpOBAR

Pac:;c’:::::; o Hpustaxu npoannenus nepsodt ocaaku

pasp I

ne4n mam . pexpaienne

Haspanue | Mowgmnocts | | Beicara Ormun O6paso Veunennoe. Hepopmayus VBennuensan NpoABNeHki

MouTaxHON nopoa croes o6pymenns Banue Kpenu B BHpa- O6pymenne | TP

KaMep, M P Py yram ua [ onon AaBreRue GoTxe, coxpa. | FOARTHBOCTS fopoa nepso#t ocaxkn

’ MK
28607 | 115 sabon | M *POTE | geuoht sa namon <PV 3% ¥

Ta6aumnmga 10

HeobxoauMoe yznensHOe conpoTuBreHMe Kpemu
[0 HArpysodYHHM cBoMicTBaM, MIla

BunnMaeman Tun xpoman

MOIJHOCTS

naacra, M nerxas (1) cpexnan (2) raxenan (3)
o 1 0,2 0,35-0,4 0,6-0,9

1,01-2,0 0,3 0,45-0,5 0,9-1,2

2,01-3,5 0,4 0,55-0,6 1,2-1,5




ycrasoBjenune 6accefinosumu HHH, nas onpenenenns wara nepsuix
06pYILIeHHA HHXXHHX CJIOEB KPOBJIH H OCaJlOK OCHOBHOH KpPOBJIH, IO-
nycKaercs HCINOJb30BaHHe TAKHX 3aBHCHMOCTeil.

OcyuiecTB/IeHHe HEKOTOPHIX CNELHAJbLHLIX MEPONPHSITHA MO mpel-
OTBPAUIEHHIO aBAPHH NPH NEPBHIX OCaAKaX KPOBJIH NOJIKHE HAUHHATH-
csl mocJie NMOABHTaHHS OYHCTHOIO 3a60f1 10 NMOJOBHHH HIara mepBOM
OCalKH OCHOBHOH KpoBJH. CJle0BaTe]bHO, N0 ONBITHHM JaHHBIM NPH
pa3paboTKe nacnopra Haa0 NPHHHMAaTh HAHMEHbLIHHA H3 32aPerHCTPH-
POBAHHBIX IIAT OCAAKH OCHOBHOM KpPOBJH.

4.12. Idna oGecneyeHHst Ge3aBapHiHOM MePBOA OCAAKH OCHOBHOM
KPOBJIH yZieJIbHO@ CONPOTHBJ/IEHHe HHIHBHAYa/IbHOA H MeXaHH3HPOBaH-
HOH Kpenefi MOJNKHO COOTBETCTBOBATh BeJHYHHAM, NPHBENEHHHM B
Ta6a. 10. DTH BeJMUHHH NPHBEAEHH AJsi OYHCTHOTO 32605 C IWHPHHOM
noAJiePKMBAEMOro NPOCTPAHCTBA, PABHOH 4 M.

HuxkaHe H BepxHHe mpelesibl YAEIbHOTO CONPOTHBJIEHHS! HHAHBH-
JyaJbHOH KpenH NpH cpeaHedl H TskKejaod Kpoeiasx (cM. ta6a. 10)
NPHHHMATb B COOTBETCTBHH C NpHMeYaHHeM K Ta6a. 4. Pacnpenenense
VIe/NbHOr0 CONPOTHBJIEHHA MO LIHPHHE MOAJEPKHBAEeMOro npocTpak-
CTBa JOJI)KHO COOTBETCTBOBATb PEKOMEHIOBAHHOMY JJISi CXOXHHIX yC-
JOBHA (cM. Taba. 4).

IIpu Tsxkenofi KpoBje coBpeMeHHHiE MEXAHH3HPOBAHHHIE KpemH,
B TOM YHCJ€ H C NOBHIIEHHHM CONPOTHBJEHHEM, He B COCTOSIHHH
o6ecrneynTh HeOGXONHMOe yaeabHOoe conpoTHB/eHHe. [TosTomy Ha ne-
pHOA NepBOA OCaJKH OCHOBHOH KPOBJIH HEOGXOAHMO NpeAyCMaTPHBATh
TIpHMeHeHHe CNocoG0B pa3ynpoyHeHHs] KPOBJIH, OCOGEHHO Ha MjacTax
C KPOBJNSIMH 3 H 4 THIOB MO YCTOAYHBOCTH.

4.13. Ilpn BHGope THMOpa3Mepa MeXaHH3HPOBAHHON KpenH cJe-
IyeT PYKOBOACTBOBaThcA peKkoMenpauusimu n. 4.8. Ilepen macrymie-
HHEM NEepBOA OCaJKH OCHOBHOM KPOBJH HEOGXOAHMMO He MeHee OJHOTO
pasa B CYTKH H3MEPATH 3amac PasfBHXHOCTH (AJIHHY BBIABHIKHOTO
IITOKA) THAPOcTOeK. IIpH BHIUHC/IEHHH AONYCTHMOA BeJHYHHB! €ro Mo
tdopmyse (14) caenyer aJs cayuasi nepBbiX 0CaZOK OCHOBHOH KPOBJIH
npuHuMaTh d =70 MMm.

4.14. Tlpn kpoBasAx 3 M 4 THNOB MO YCTOAYHBOCTH NACNOPTOM
yInpaB/AeHHst JOMXKHO ObiTb NpPeNyCMOTPEHO IJPHMEHEHHe MepOINpHsI-
THA NO NpefoTBpaIlEeHHI0 06pyuieHHH HeyCTOHYHBOA KpPOBJH B NOA-
KpenHoe NPOCTPAHCTBO B COOTBETCTBHH C pasgenoM 5 Ykasauuii.

4.15. C MOMeHTa MOABHraHHsl OUHCTHOrO 336051, PABHOTO NMOJIOBHHE
NepBOro NpeReNbHOr0 MPOJeTa OCHOBHOA KPOBJH, YAeJNbHOE CONpO-
THBJIEHHe HHAHBHIYaJbHOA KpenH JI0JKHO COOTBETCTBOBATh PEKOMEH-
noBanHOMY B Ta6a. 10.

B ouncTHHX 3a60f1X Ha mJacTax ¢ KpoBJjefi 2 H 3 THNOB MO Harpy-
304YHBIM CBOACTBAM H | H 2 THNOB KPOBJIH MO YCTOAYHBOCTH HauboJjee
NPEeANOYTHTENbHHIM SIBJSIeTCs NPHMEeHeHHe B KauecTBe NMpH3a6oHHOA
KpenH rHApaB/iHyecKHX CTOEK C NMOBHIIIEHHBIM Ha4yaJbHbIM PacNoOpOM,
a B KauyecTBe MOCaJOYHOH — rHApaB/iHYecKOd KpenH «CHYTHHK>».

Ilpu 3 nin 4 THNE KPOBJHM 1O YCTOAUHBOCTH PEKOMEHLYETCsl NpH-
MEHEHHe B KayecTBe NMPH3aGOHHOH KpemH THAPOCTOEK C yMEpEeHHBIM
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CONpPOTHBJIEHHEM, @ B KayecTBe MOCAJOYHOH -— NOCAJOYHHIX CTO-
ek OKYwm.

Kpenuenne npu3a6ofiHOro npoCTpaHCTBA NPH JepeBSHHBIX BEPXHS-
Kax JOJIKHO OCYLIeCTBAATLCS PAMHOH Kpemnblo, a NPH HCHOJb30BAHHH
METa/IJIHYeCKHX — O06A3aTeNbHO COEJHHSATb MX B INAapHHpPaxX H NpH-
MEHSATb JiepeBSAHHbIE MOAKAANKH JAJ18 o6ecrneueH s HaJeXKHOro KOHTaK-
Ta BEDPXHSKOB C KDOBJIEH.

Ipu yraax nanesss miacTa cBbime 25° U BLIHHMaeMO# MOIIHOCTH
nnacra 6onee 1,5 M MeraniuyeckHe CTOAKH WHAHBHUAYAJbHOA KpenH
H nocazounble croHKH OKYM JHOMXKHBHI COERMHATBCS MeXAy cobGo#
GHICTPOCHEMHLIMH KaHATHBIMH CBSI3AIMH. [locanounble CTOAKH JOJIKHH
NepefABHraThCsi MO NOJKAaM, YCTPOEHHBIM Ha paMax Kpenw.

B Tex cayuasx, KOTAa KPeHb OYHCTHOTrO 3a60si He oGecreuHBaeT
HEOOXOAHMOTO YIEJNbHOTO CONPOTHBJIEHHS!, TO B 3aBHCHMOCTH OT KOH-
KPETHHIX YCJOBHH BO3MOXHO OCYylIeCTBJeHHe CJEefYIOLIHX Mepo-
OpHATHA.

1. OcraBnienre B Bbipab0TaHHOM NPOCTPAHCTBE NPH3a60fHOM Kpenu.

2. Ocras/ieHHe B BHIPaGOTAHHOM NPOCTPAHCTBE KOCTPOB.

3. Ilpumenenne cnoco6oB pa3ynpoyHEHHS TAMENBIX KPOBeJb.

4. Tlepexon ot cnoco6a ynpasjieHHs! KPOBJie# MOJHBIM OGpyllIeHHeM
K YacTHYHOH 3aKjajKe BHpPaGOTAaHHOrO MPOCTPAHCTBA.

4.16. OcrapnenHe Npu3a6oiHOi Kpenu B BEIpaGOTaHHOM NPOCTPaH-
CTBe IIPHMEHseTCs /151 CMSAr4eHHsl nepBOA OCaJKH OCHOBHOH KPOBJIH
4 NMPeAOTBPallleHHsl CNI0J3aHHA HENOCPEACTBEHHOH KPOBJIM MO NOBEPX-
HOCTAIM ocJiaGienus. [TopsAnoK H3BJeueHHs KpenH onpejesiercs B 3a-
BHCHMOCTH OT THIIa KPOBJIH [10 Harpy30YHbIM CBOHCTBaM H BBIHHMaeMo#H
MOLIHOCTH MJjacra.

Tlpu cpennefi (2) KpoBje H BBIHHMaeMO# MOLIHOCTH TIacTa Lo 2 M
nepBylo BhIGHBKY KpelH cjiefyeT NPOH3BOAHTb NPH HIHPHHE BhIpaGo-
TaHHOro npocrpancrBa pasHoi 0,41+, rae Ly — nepBulit npenenn-
HBI# NpoJieT Na4ykH JerkooOpylaloHXCs CJIoeB KPOBJH; Lo — NOABH-
ranHe 3a60s 3a uHKJ. Vi3BieueHne npu3a6ofiHOi KpenH NPOH3BOAHTCA
TOJIbKO Ha MJIOLlaJH pa3pe3Hofl NeuH, NPHYEM MOC/]Ee YCTAHOBKH cIe-
IlHaJbHOH KpenH B Jase. IIpH 3TOM IIHPHHA noxJep>KHBAEMOro IpPoCT-
paHcrBa ocraercs paBHo# 0,41,. B nanbHeiiemM Takasi IIHPUHAE MOA-
JIepXKHBAEMOro INPOCTPAHCTBA OCTAETCHA NOCTOSIHHOA O OKOHYaHHSA
nepBoi OcajJlki OCHOBHOH KPOBJIH, T. €. Kpelb H3BJEKAlOT TOJBbKO Ha
NJIOLE IH, OFPaHHYEHHOH NOJBHIaHHEM OYHCTHOrO 326051 32 OLLHH LIHKJI.

Tlpy BHIHMMAaeMO# MOUIHOCTH MJIACTa CBHIIE 2 M NEPBYIO BBIGHBKY
KpenH cJjejfyerT NPOH3BOAHTb NPH NOCTHXXEHHH NEpPBOTrO NpefesibHOro
NpoJieTa HeNmoCPeACTBEHHOH KPOBJIH C OCTaBJIeHHEM 3aIMTHOMH NOJOCH!
pasno#t 0,41,

BuiGHBKa KpenH NPOH3BOAMTCSH NOJOCAMH N0 BoccTanuo. lllnpuna
KaxAOf NnoJiochl JOJKHA GuiTh paBHa lo. [Tocsie paspymenns samuTHo#
10JI0CH! TPH NepBOH OcazKe OCHOBHOM KPOBJIH B JajibHeHllleM OCTaBJie-
HHE ee He NPOH3BOJHTCS.

TIpu Tsxenoit (3) KpoBJie M BLIHEMaeMOH MOILHOCTH MJIACTa 10 2 M
nepBYIO BbIGHBKY KpEIH clleflyeT NPOH3BOLHTb NPH AOCTHXXEHHH MO0JO-
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BHHbI TPeeJBHOrO MpoJieTa OCHOBHOH KPOBJM H MOC/e YCTAHOBKH B
JlaBe” CNelHaJbHOH KpemH. B 3TOM cayuae wMpHHA 3aKpelJIeHHOH
MoJIOCH! N10J12KHa 6bITh He MeHee 6 M. IIpH mocTHIKeHHH NpeNebHOTO
NpPOJIeTa OCHOBHOH KPOBJIH CJIeflyeT NPOH3BOIHTh H3BJeUeHHe OCTaJb-
HOH yacTH NPH3aGOHHOR KPenH B BHIPaGOTAHHOM NPOCTPAHCTBE, OCTAB-
Jisifl IOAJIepXKHBaeMoe NPOCTPAHCTBO LIMPHHOH 6 M.

ITpn BoiHHMaemo# MoWHOCTH miacta Gojee 2 M BHIGHBKY KpenH
cjiefiyeT NPOM3BOAHTb NPH JOCTHXKEHHH INPeJleJIbHOrO NpoJieTa OCHOB-
HOH KPOBJAH Lo. B 3TOM ciiyyae mHpHHA nOAAEpKUBAEMOTO MPOCTPaH-
CTBa He NOJIKHa GbiTb Gosiee 10 M.

CnennanbHasi Kpenb BBOAHTCSI C CepeluHbl NMPENeNbHOro mnpojera
OCHOBHOH KPOBJIH.

Pesikae KOCTpel B BhIpaGOTAHHOM NPOCTPAHCTBE PEKOMEHAYeTCs
OCTaBJIsITb IPH BHIHHMaeMOR MOIIHOCTH miacra no 2,5 M npH 1 uau 2
THNE KPOBJIH MO YCTOAYHBOCTH H 2 HJIH YacTHYHO 3 THNE KPOBJH 1O
Harpy3o4HbiM cBoficTBaM. B GosblIKHCTBE ciiyyaeB NpH 3 THINE OCHOB-
HOH KPOBJIH 10 Harpy3o4HHIM CBOACTBaM 3TOT cnoco6 cienyer KOMGH-
HHpoBaTtbh ¢ ApyruMH. IlpH MomHocTH msacra no 1,2 M paccrosinue
MEXJy KOCTPAaMH N0 JJIHHe J1aBhl peKOMeHJAyeTcs] TPHHHMATh PaBHBIM
20—25 m. Ilpn MomHocTH maacra Goaee 1,2 M paccrosinne Mexny
KOCTPaMH ClefyeT NpHHHMaTh paBHhM 15—20 M.

IlepByio nHHHIO KOCTPOB BHK/JIAaABBAIOT NPH JOCTHXXEHHH IOJIOBH-
HBl MpEeNeNbHOro npoJera OCHOBHOH KpoBiu. BTopofi psix KocTpos
BbIKJaAbBaloT Ha paccrosiHuk (0,25—0,125) Ly ot nepsoro co cmeue-
HHEM KOCTPOB 110 [JIHHE JiaBhl Ha MOJIOBHHY PacCTOSIHHSI MEXAY psAxa-
mu. I1pH yriie nagesss nyiacra cBbilie 15° KOCTPH cilefiyeT BHKJaabi-
BaTh C ONOPHHMH CTOHKaMH, a NPH yrJie NajeHus mjiacra cBhie 25°
KOCTpH HEOGXOIHMO TIAaTeNbHO PacKJHHHBATh.

4.17. Cnoco6 ynpaBJ/ieHHs! KpOBJeli YaCTHYHOR 3aK/JaAKOH BHpa-
6GOTaHHOIrO MPOCTPAHCTBA 3aK/IOYaeTCs B BO3BEJEeHHH GYTOBLIX MOJIOC
M3 MOPOJ KPOBJIH HJIK NOYBH nJacra. [IpumenseMTest npu Taxesnon (3)
N0 Harpy3o4HHIM cBoilcTBaM Kposje. IIpH BHIHHMaeMO# MOIIHOCTH
miacta 0 2 M H THNAaX KPOBJH N0 YCTOAYHBOCTH O 2-r0 1o 4-it 6yTo-
BhIe NMOJIOCH CJielyeT BO3BOAHTb H3 MOPOJ KPOBJIH YroJIbHOTO IJacTa.
Byrosne nonocu Bo3onsT uepes 10—25 M no anune nasu. Llupuna
KaXIO# NMOJIOCH MO/IXKHA GHTb He MeHee YeTHIPEXKPaTHOH MOLLHOCTH
naacra. ByToBnle mTpekH JOMKHB GHITL 3aKpellsieHn PAMHOMA Kpenbio
Ha NPOTSXKEHHH He MeHee 3 M. Mexny GYyTOBLIMH NMOJIOCAaMH Ha rpaHHIe
NpH3a60AHOr0 NPOCTPAHCTBA YCTAHABJIHBAIOT OJHO- HJIH IBYXPSLHYIO
NOCafo4HYI0 Kpelb.

Ilpu sBHiHMMaeMof MouiHOCTH maacta 1o 1,5 M u | THme KpoBJau no
YCTOAYHBOCTH GYTOBhIE NMOJIOCH PEKOMEHAYETCS] BO3BOAHTb H3 MOPOX
nouyBH maacra. Ilapamerpnl mpHMeHeHHs 3TOro cnoco6a W AONOJHH-
TeJIbHBI€ MEPONPHSATHS aHaJOrHYHB NMPHBEJEHHHM BHILUE.

4.18. Tlpu HaJHYKMH B HUIKHHX CJIOSIX KPOBJH OCJ1a6JEHHHX KOHTaK-
TOB (3epKaJl CKOJIb)KEHHSI H YIVIHCTHX NPOC/i0oeB) HeOGXOOHMO B mac-
nopTe ynpasJieHHsI KPOBJIeH NpelycMOTPeTb NpHMeHeHHe MePONPHATHMA
70 NPEeAOTBPALIEHHIO CIIOJI32HHSA KPOBJIH 110 NaJICHHIO H B HATIPABJIEHHH
BHIPa6OTaHHOIO NMPOCTPAHCTBA, H3JOXEHHBIX HHXKE.
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Tlpu yraax nanenus maacta 0< o <10° H | uau 2 THNe KpPoOBJAH
MO YCTOHYHBOCTH DEKOMEHJAyeTCsl NpPHMEHEHHe THIPaBJHYECKOH HH-
JHBHAYaJbHOA KpPeNH C NOBLILICHHBIM HayaJbHHM pAacnopoM; NpH
KpOBJISIX 3 HJIH 4 THNA PeKOMEHJYeTCs NMpHMEeHeHHe YKOCHBIX CTOeK,
BHIKJIaZiKa KOCTPOB.

Ipu yrnax nageHus miacra 10< d <25° u xpoBasx | nau 2 THna
[0 YCTOHYHBOCTH Y KOCTPOB CO CTOPOHbI MaJfieHHs clieyeT yCTAHaBJIH-
BaTb ONMOpHbIE CTORKH; NPH KPOBJAX 3 HiH 4 THNA Hds>10° pekomeH-
LyeTcsi IpHMeHEeHHe YKOCHBIX CTOEK H KyCTOKOCTPOB, BbiK/JaAbiBaeMbIX
H3 GpYCheB MJIH IIMNaJ, COXpaHeHHe 3AIUMTHOrO psAla KpemH B BHIpa-
6oTaHHOM mpocTpaHcTBe (cM. m. 4.17).

B ouncTHBIX 3260f1X ¢ KPOBJSIMH 3 HJH 4 THIA NO YCTOHYHBOCTH
HEOGXONHMO MNpPEeLYCMOTPeTh BO3MOKHOCTb MPHMEHEHHs crnoco6oB
npefoTBpalleHHst OGpYLIeHHA KPOBJH B COOTBETCTBHH C pasjiesiom 5
Ykasanui.

Ipu nosiefienHH o6pyuIeHHA B KPOBJe 2 THNA MO YCTOAYHBOCTH
clleflyeT NPHMEHATb MEeXaHHUYECKOe aHKepOBaHHE C YCTAHOBKOH aHKe-
pPoB B 2 psina B HeHapyLIEeHHOH KpPOBJie CO CTOPOHBI BOCCTAHHA H maje-
HHSl OTHOCHTENBHO BhiBaja. J[IHHY aHKepOB BHIGHPAIOT C TaKHM pac-
4eToM, uTOGhl HX 3aKpemJieHHe NMPOHCXONH/IO0 B YCTOHYHBBIX MOPOAAX
Ha 30—50 cM Bhille MOBEPXHOCTH OcjabJ/eHHs.

Paspeanbie meyd HJIH MOHTa)KHHl€ KaMephl CliefyeT HPOXOLHTb
6e3 noxpuiBKH KpoBau. Heo6xoaumo oGecreynTb MHHHMAaJbHBIA Npo-
MEXYTOK BpeMeHH MeXIy NpoBeJeHHeM 3THX BHPAaGOTOK H HavaJoM
paGoTH O4YHCTHOrO 3a609.

Paspe3Hyio neub HJIH MOHTAaXXHYI0 KaMepy cjelyeT MPOXOAHTb
C TaKHM pacyeToM, YTOGH JIMHHS OYHCTHOrO 32605 COBNafasa C JHHHeR
najeHus mJacra HiM nepecekanach ¢ Heft nopx yriom oxkosno 5°. Ilpu
3TOM BepXHss yacTb 3a60si QO/MKHA OMNepexaTb HHIKHIO.

5. MPHHL UMbl BLIBOPA CIIOCOBOB
NMPEJOTBPAUIEHHUSI OBPYIIEHHA KPOBJIH
H YIraa B nONAEP)XHUBAEMOE NPOCTPAHCTBO
OYHCTHOrO 3ABO%

5.1. Ina npenorspailenusi O6pyuIeHHH KPOBJIM B OUMCTHHIX 3a60-
AX, 060PYNOBaHHHIX MEXaHH3HPOBAHHBHIMH KpeNnsiMH, HeOGXOAHMO B
nepByi0 ouepeib HaHGojee MOJHO HCMNONb30BaTh HX COGCTBEHHbe
TeXHHYECKHe BO3MOXHOCTH. [la1s1 aToro Hamo cTporo co6J0xaTh COOT-
BeTCTBYIOLIIHE HHCTPYKIIHH N0 3KCTJyaTallih MeXaHH3HPOBAHHHX Kpe-
nefi. Oco6oe BHHMaHHE NOJXKHO OHTb OOGpAILIEHO HA BHIOJHEHHE
CJeRYIOIHX MOJOXKEHHHA:

— Heo6x0onHM0 NpOH3BOAHTL CHCTEMATHYECKHH KOHTpPOJb repme-
THYHOCTH rHApocToeK. JIJ15l 3TOro eXecyTouHO OCMaTpHBAaTh BCe THAPO-
CTOHKH H BHIABJIATb MO BHEIIHHM NPH3HAaKaM (BHAMMHE TNOJTEKH
pa6oueii XKHAKOCTH) HerepMeTHUHHe THAPOCTORKH. JlONONHHTENbHBIH
KOHTPOJIb FéPMETHYHOCTH THAPOCTOEK AOJIKEH NPOH3BOAHTHLCA NyTeM
nopacnopa. JIlis 3TOro oT HAacOCHOH CTAaHUWH Hajo 3akaTb CTOMKe
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HayaJbHBIA Pacnop H CMOTpeThb 3a MOJIOXKeHHeM IToKa. Ecau npH
nopacnope WITOK BbIABHIaeTcsi, TO TaKylo THAPOCTOMNKY Halo MPH3HATh
HerepMeTH4YHoMH.

OpuH pas B ABa Mecsila JOJMIKHA NMPOU3BOAMTLCA Maccosasi mpo-
BepKa repMeTHYHOCTH THIPOCTOEK.

Heo6xonumo o6ecrneyHTb NnoJHOE HCNO/NL30BAHHE HOMHHAJIBHOTO
Haya/IbHOro pacrnopa, HMest B BHAY, YTO KOHEYHOe CONPOTHBJIEHHE
B LHKJI€ HEMTOCPEACTBEHHO 3aBHCHT OT (DPAKTHYECKOH BEJTHYHHBI Hadallb-
Horo pacrnopa. HauanbHbifi pacnop HeOGXOAHMO KOHTPOJHPOBATH C
NOMOIIBIO HHAHKATOPOB NaBJIEHHs HJH MaHOMeTPoB. B cBf3H ¢ TeM,
4TO cepufinbie MEXaHH3HPOBAHHLIE KPeNnH He Bce OCHAIeHH WHAHWKATO-
pamMH [aBJIeHHSI H MAaHOMeTpaMH, NMOJIHOTY 3aflaHHs Ha4aJbHOrO pac-
nopa cieayer o6ecne4HBaTh BHAECPXKKOH BPeMeHH, B Te4eHHEe KOTOPOro
cToiiKe 3ajaeTcsi pacnop. Beijepkka BpeMeHH JI0JIXKHA OnNpenessiThbes
3KCNEepHMEHTabHO. JlJ1f 3TOro Ha HEeCKOJBKHX THAPOCTOMKAX, HaXo-
HOSIHXCA HA pa3HbiX PACCTOSIHHAX OT HACOCHOH CTaHIHH, CJERyeT
YCTaHOBHTb MAaHOMETPHI, C NOMOLIbIO KOTOPLIX ONPEAENHTb BBIAEPHKKY
BpeMeHH, NOTPeGHYIO JJisi 3aJaHHsl NOJIHOro pacnopa. B MomenT pac-
nopa ruIPOCTOEK Hesb3sl BHINOJNHATL JAPYTHe OoNepalHH C HCHOJb30Ba-
HHEM THIPOCHCTEMH! KPEemH.

— KpoMe KOHTpOJISi MOJHOTH 3aflaHAsi HayaJbHOTO pacnopa, He-
06XONMMO OCYIIECTB/IAATh pAallHOHAJbHOE YNpaBjieHHe IMOJOXEHHEM
paBHojeficTByIOIllel HaYaJIbHOTO pacrnopa. YnpaBjieHHe NOJIOXKEeHHEeM
paBHOREACTBYIOIIEH HAYaJbHOrO pacnopa AOJIKHO GHTb MNOLYHHEHO
NIOBBLIIUEHHIO NOATIOPa KPOBJIH NEPEeJHHMH KOHCOJSIMH BEPXHSKOB, UTO
0co6eHHO HEOGXOAHMO B OYHCTHBIX 3a605IX C HEYCTOHYHBOH H CpelHe-
YCTOHUHBOH KPOBJISIMH.

Ynpas/ienne NojOXXeHHEM paBHOJAeACTBYIOLIEH HaYaJbHOrO pPacno-
pa JONXKHO NPOH3BOAHMTLCS B 3aBHCHMOCTH OT FeOMeTpHYEeCKHX mapa-
METPOB DACCTAHOBKH THJAPOCTOEK B CeKUHsX. MexaHH3HpDOBaHHHE
KpelH NMOJ/IePXKHBAIOLLETO H NMOAAEPXKHBAIOILE-OrPAJXHTENbHOrO THIIOB
HMEIOT TaKHe NMapaMeTpH, NPH KOTOPHLIX NEepefHHM CTORKaM NOJIXKeH
3ajaBaThCsl GOJIbIUHA HadasbHHIA pacrnop, yeM 3afHHM, T. €. HEOOXO-
AHMO NpPHOGNHXATh PaBHOAEACTBYIOLIYI0 HauaJbHOrO pacnopa K Ie-
peNHHM THIPOCTOAKAM.

CooTHollleHHe MeXAY HaualbHbIM pacrnopom nepesHHx (Pup, )
u 3anuux (Pup, ) CTOGK NOMXKHO ONMpenensaThcsi no ¢opmyae:

P,
Pip, = B (16)

rae f3, — Ko3(puuHeHT NpH3a6oAHbIX QYHKUHA 3aXHHX THAPOCTOEK,
NOKa3biBAIOIHA OTHOCHTE/bHYIO JO0JI0O HayaJbHOrO pacnopa 3aiHHX
THAPOCTOEK, KOTOPYIO MOXHO (paspeliaercsi) HCNOJAb30BaTh AJS Bhl-
NOJHEeHHA NPH3a60HHBLIX QYHKUHA. DTOT KO3GDHUHEHT ONpeResiioT
no ¢opmyaam

— JUI1 CeKUHH ¢ NByMS psilaMH THAPOCTOEK:

1 —1525U/1 (17)
P 1525 b+l
1
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— AJISl CEKUHA C TPeMsl PSAaMH THAPOCTOEK:
1—1,5251,/1 (18)
= ’
1,525 1i+1,4+051s 1
1

rae |, — AnMHa nepenHeil KOHCOMH, M; 1,— paccTosinie MeXAy NepBHM
H BTODHIM PSilaMH THAPOCTOEK, M; 13 — paccTosiHne MeXAYy BTOPHIM
H TPETbHM DSlaMHM THAPOCTOEK, M; 1 — NQJHHA BepXHSKa CEKUHH, M.

Ilpu onpenenenns KoapdHuuHeHTa NPH3aGOAHHX QYHKUHA 3aAHHX
THIAPOCTOEK IJisi Kpened, CEKHHH KOTOPHIX 3apsiXKeHH Ha WIar nepe-
HABHXKKH (Hanpumep, M—87) u MoryT nepensHraThcsi cpasy Bcjen 3a
NPOXoaoM KoMbaiiHa, HeOGXOAHMO 3a BeJHYHHY 1| IDHHHMAaTh (aKTH-
4ecKYI0 IJIHHY nepefiHell KOHCOJIH, a 3a BeJHYHHY | — ¢aKTHUecKyio
InHHy BepxHska. I1pu onpenenennn storo koaddHiHeHTa 115 Kpened,
CEeKIIHH KOTOPHIX He 3apsKeHBb! Ha IIar nepeiBHXKH (NepeaBHraloTCs
3a yuacTKoM H3rH6a KoHBefiepa), HeOGXOZHMO K [JIHHE NepexHed
KOHCOJIH H JUIHHE BepXHfKa NpH6aBasAThb 1y.n. Tak ke caexyer nocry-
narb, KOrla BCJel 3a NPOXOAOM KOMOafiHa MpPOM3BOAHTCHA TOJBKO
BhIJIBHXXK& KO3bIPbKOB.

IMTpumepn

1. Onpenenum k03pGHIHEHT NPH3AGOAHBIX PYHKUUHA 3aAHHX TH-
IpocToeK 1Js ceKnui Kpenu M—87, y kotopoit 1,=1,76 M; lo=1,1 M
1 1=3,26 m. [lo popmyne (17) nonyuyum:

1—1,525 176
B,= 3,26
27 sos L6 LI0
3,26

Onpenennm no ¢opmyse (16) cooTHoleHHe HauaAbLHOTO pacmopa

THAPOCTOEK /ISl OYHCTHBIX 3a60€B C HEYCTOHUHBOH KpPOBJIEH:
Pop — —LME2_op .
-P1 0,52 -Pz

CrenoBate/bHO, HauaJbHbIH PACNOp NePeAHHX FHAPOCTOEK JOJKEH
6biThb B ABa pa3a GoJblle, YeM 3aAHHX.

2. Onpenenum KoadduuHeHT npu3aGoAHBIX QYHKUHA 3aAHHX TH-
IpocTOeK njsi cekuuf kpenn «Jou6acc», y koropoi 1L1=1,4 mM;
1o=1,1 M;13=0,5 M 1 1=3,35 M. K 3nauenusm 1, n 1 Heo6xoxuMoO npu-
6aBHTb LIAr BHIABHXKKH KO3bIPbKOB, paBHHi 0,8 M.

Io ¢dopmyne (18) nomyuum:

= 0,52.

1—1,505 L4+08
3,35+0,8
Ba= =0,63.

150514408+ 1,14095
3,35+0,8
Onpegennm no popmyse (16) cooTiioleHHe Ha4aJbHOro pacnopa
nepenHero (MepBoro) psiia FHAPOCTOEK H CYMMapHOro pacnopa Py g 55
BTOPOTO H TPETbEro psLOB:
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Pup o,
Pn.p, =—O_p63—3-=1'6 pn.p 2,3-

B ouncTHBIX 326051X C HEYCTONUMBOM KPOBJeH NEpBHIM PANAM THI-
pocroek kpenH «JloH6acc» HeoGXOAHMO 33/1aBaTh Haua/IbHHIA pacnop
B 1,6 pasa Gonbmle, yeM CyMMapHBIfi pacnop ABYX 3agHHX PSIOB.

OrpannuenHeM HauyaJbHOIO pacnopa 3afiHHX THAPOCTOeK Heo6Xxo-
IHMO NpefOTBPATHTh BAABJHBaHHe 3alHEr0 KOHLA BePXHSIKAa B KPOB-
JIIO, CONMPOBOXAAIOIEecs OTPHBOM IepelHeil KOHCOJNH OT KpPOBJIH.
B Tex cnyuasx, xoraa 3agHHi KOHell BepXHsIKa OGHII'paH NMOPOAAMH
HJH OHM HaJl HHM CHJbHO pa3pylieHbl, HayajbHbIH pacnop CeKIHH
LO/IXKeH 3a8aBaTbCsl TOJDbKO NepegHHMH cTofkaMH. B 3THX cayuasx
NoJI0XKeHHe PABHONEHCTBYIOILEH HAa4yaJbHOTO pacnopa JOJIXKHO COBIa-
1aTb C MOJIOXEHHeM nepefHed THAPOCTORKH. [l npenBapHTebHOrO
06XaThsA NOPOJL PEKOMEHAYETCS HCNOJb30BaTh NMPHEM, NMPH KOTOPOM
CHauajia cllelyeT 3anaTh OJHHAKOBHIH pacnop mnepenHed H 3ajxHel
CTOHKOMH, a 3aTeM cpa3sy Ke CTPaBHTb AaBJeHHe B 3aJHeH CTOHKe, UTO
JIOJI)KHO BHI3BATh Pa3BOPOT BEPXHSKA C NPHXKaTHEM NepefxHel KOHCOJH
K KpOBJI€.

5.2. Heo6xoaumo 3anpewmars paGoTH MO BHEMKE YIJisi OKa Bce
CeKLlHH MEXaHH3HPOBAHHOH KpenH He OYAyT 3aHHMaTb HOpMalbHOe
K GOKOBBIM NOPOJIaM NoJjioKeHHe. B OUHCTHHIX 326051X C YIJIOM NafeHusi
6onee 18—20° nas npefoTBpalLieHHs! NOTEPH GOKOBOM YCTOHYHBOCTH
CeKUHA PEKOMEeHIYeTCs yMeHbLIaTh MeXCEKIHOHHBle 3a30DH NyTeM
NPHBAPKH K OCHOBAHHSAM C OJHOH CTOPOHB! HJIH C ABYX OTPE3KOB LIBEJI-
JIepOB, a MeX Y BEIIBHXXHbLIM GOPTOM H KOPNYCOM BEPXHSIKA BCTaBJSATH
nepessinHble 6pycbs. Han/yuniHe pe3yabLTaThl MOJAYyYeHb [PH HCHOJb-
30BaHHM CHCTEMBl BOCCTAHOBJIEHHS, COCTOsiiedl H3 GOKOBBIX THAPO-
IOMKpAaTOB C BBbIABHXHBIMH GOpTaMH, peaqH30BAaHHOH B KpenH
OKI1—70. onyckaercsi NpMMeHeHHe APYTHX CPEACTB [Jisi BHOPaBKH
CEKUHHA: yKOCHble THPOCTOMKH, PHYAXKHAsA CHCTEMa C FMAPONOMKpa-
TOM, Hcnoib3yemass B Kpenn M—87JIH, GokoBnle ruapoaOMKpaThi
C ONMOPOH Ha HHXKHIOI CEKIHIO, GOKOBbie THAPOLOMKPATH C FHOKMMH
CBSA3SIMH ILIS TPYNNbI CEKIHH.

Jlaist npe10TBpaLieHHs CIOA3aHUs BCero KoMiiekca (mo 20—60 mMm
332 UHKJ) HEOGXOAMMO PasBOPAYHBATL KOMILIEKC HA Yrosi {3 OTHOCH-
TEJbHO HOPMAJH K KOHBEHEDHOMY WITPEKY (C OMepekeHueM HUKHed
qactH 3a60s1), KOTOpHA onpenenmc()f no ¢opmyae:

tg (p—90°) = —"—, (19)
rJle Qo — IUMPHHA MEXCEKIIHOHHOro 3a30pa, M; b — Liar nepexBHIKKH
Kpenu, M.

5.3. 3anpeuaeTcst yCTaHOBKa CeKLHH MeXaHH3HPOBAHHBIX KperneH
Ha WTH6, TaK KaK 06XKaTHe ero yBeJHYHBAeT NOJAATIHBOCTb CHCTEMBI
«Kpenb—G6OKOBHIE NOPOAbI® H 3aMejJisieT Pa3BHTHE CONPOTHBJEHHS
THAPOCTOEK.

Ha naacrax ¢ HeycTORYMBLIME ¥ CPefHeR YCTOMUHBOCTH KPOBASIMH
CJIElyeT OCYIUECTBJIATh MePelBHXKKY MeXaHH3HPOBaHHHIX Kpemned ¢
NOANIOPOM KPOBJIH, €CJIH TaKasi BO3MOXHOCTb 3aJl0XK€Ha B KOHCTPYK-
LHH, HJH XOTs Gbl 6e3 NMOTepH KOHTAKTa C Hel.
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5.4. [lna npepotBpanieHHsi O6GpyIIeHHA HeyCTOAYHBOH KPOBJH B
OYHCTHLIX -3a6051X C HHAHBAAYAJbHLIMH KPENfiMH, KPOMe BLINOJIHEHUS
IONOJHHTENIbHBIX MEPOTIPHATHH, KOTOPHie pPACCMOTPEHH! HHXKe, He06X0-
JHMO BHIOJHATD C/EAyOLmHe:

— Bo Bcex ouHCTHRIX 326051X 10JI?KHO GRITH 0GecledeHO COOTBEeTCT-
BHE MEXAY CKOPOCTbIO NOAaud KomG6GafiHa, MpHHATON N0 3aJaHHOM
CYTOYHOA A06biye yriisl, H KOJIHYECTBOM PaGOYHX, BbINOJHAIOIHX
pa6oTH no ynpasJieHHIO KpoBJiefi. KosinuecTBO paGouHX NOJKHO GHITH
TIPHHSITO TAKHM, YTOGH CKOPOCTb KpeIJIEHHS GHJIa PaBHA CKOPOCTH
noaayu KombadHa.

— Paccrosinne Mexay NMyHKTOM NepeABHXKKH (NEPeHOCKH) moca-
JIOYHOA KpenH H HCNOJHHTeJbHBHIM OPraHoM KoMm6aiiHa NOJIKHO GHITh
He menee 30 M. 3To paccTosiHHE JOJXKHO COGMIOAATLCH KaK MPH OLHO-
CTOPOHHeH, TaK H INPH YeJHOKOBOH cXxeMe paloThl Y3K03aXBaTHHIX
KoMGaiinoB. [1pH yes1HOKOBO# cxeMe pa6oTh KOMGaiiHa He KonyCKaeTcs
IBHXKeHHe (QPOHTa NocalkH HaBcTpeuy (poHTy BoleMkH. OGpaTHbIi
Xon KoMG6GaHHa ¢ BBIEMKOR YrJid MOXeT HauyHHAaThCs TOJBKO MOC/e
OKOHYaHHs PaboT 1Mo mocajke KPOBJIH (MepeaBHKKA WJIH mepeHocka
NOCaJO4YHOM KpenH) B MPeAblaylieM LHKJE.

— B ciyyae npHMeHeHHSI THApaBJHYECKHX CTOEK HeOGXOAHMO
OCYIECTBJATb KOHTPO/Ib HX F€PMETHUHOCTH, KaK H B OUHCTHBIX 3a6051X
C MeXaHH3HPOBaHHON Kpenbio. Bo Bcex ciyyasix rHAPOCTOHKH JOJKHBI
yCTaHaBJIHBATbCH C MAKCHMaJbHO BO3MOXKHBIM HayaJbHBIM pPaclopoM,
yTOGH O6ecneynTb NpPHXKATHE KOHCOJIEH BEPXHSKOB K KpOBJe Hax
6eCCTOeYHbIM NPOCTPAHCTBOM.

5.5. IlpenoTBpalieHHe OGpyLIEeHHA KPOBJH B OYHCTHHIX 3a6osix
JIOJIXKHO JOCTHIaThCH NPAaBHJIbHHIM BbiIOOPOM Kpened B COOTBETCTBHH
€ KJIacCOM KPOBJIH MO YNpaBJsieMOCTH, PAlHOHAJbHOH HX PacCTaHOB-
KOH M NpPHMEHeHHEeM CHelHaJbHHX CNocoGoB.

5.6. BuiGop crnennanbHLX cocoGoB NpefoTBpallleHHs] O6pyIleHH
KPOBJIH B OYHCTHHIX 3a60fX CjiefyeT OCYLIeCTBJISITb B 3aBHCHMOCTH
OT THNA KPOBJH NO YCTOAYHBOCTH, KPYNHOCTH KYCKOB OGpYLIEHHBIX
nopoj ¢ yuetoM ¢opM H napaMerpoB BhIBaJjioB. Bce (opMbl BHIBaJIOB
NOAPasfieiATh Ha YeTHpe OCHOBHHIE:

— ofpyllieHnsi BeCbMa HEYCTOWUMBOM (JIOJKHOA) KPOBJH;

— cBoAvaTasi (B YaCTHOM CJyyae KymojooGpasHasi, KOria B Ham-
paBJeHHsIX Napa/jeNbHOM H IEpPNeHAHKYJsIPpHOM 3a6010 pa3Mephl
BbIBAJIOB B IJIOCKOCTH HaNJacTOBaHHS NOpOJ NPHMEPHO paBHH);

— NpAMOYTOJIbHAS;

— TpeyrojbHas.

Ilpn onHcaHHH BHBaJOB BO BpeMsl HaGJIOAEHHA OTMeyaTh HX
YCJIOBHBIMH 3HaKaMH:

I~ — obpylmeHHss BecbMa HeyCTOAYHBOH (JIOXKHOH) KpOBJIH,
M — cBopyaras,

{1 — npsAMoyroJbHas,

/\_— Tpeyroabnas.

Ilpn paspaGoTke MepONpHSITHH 10 NpeNOTBPAILEHHIO OGPYLIEHHH
KPOBJIH PETHCTPAIHs H aHaJIH3 (POPM BHIBAJIOB JOJKHBI HCIO/Ab30BATh-
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Cs1 1JI1 KOCBEHHOH OLlEHKH MeXaHHYeCKHX CBOACTB H CTPOEHHS Hero-
CPenCTBEHHOH KPOBJIH.

BuBanu cBoguaToi GopMbl 06pasylOTC B HENOCPEACTBEHHOH KPOB-
Jie, IpeICTaB/JeHHOA OYeHb C1aGbiMH HECJIOHCTHIMH HeTPELIHHOBAThIMH
nopofamH, cn1abo CuUEMEHTHPOBAHHBLIMH NECKAMH, TOHKOCJOHCTBIMH
c1a6HMH N0POAAaMH, CJa6hIMH CJAOHCTHIMH NMOPOAAMH ¢ GOJIbLIOH HH-
TEHCHBHOCTbIO TpellHHOBatocTH. Takue BbiBainl 0Gpa3yloTcs MNpH
0o6pylIeHHH KPOBJIH, KaK NPABHJIO, BECbMa MEIKHMH H MeJIKHMH KycKa-
MH, pexe BeCbMa MEJKHMH H MEJKHMH GJIOKaMH.

BeiBasnnl npsiMmoyrosibHo#t GopMBl 06pasyioTcst B HenOCPeACTBEHHOM
KPOBJie, MPEACTABJECHHOH CJOHCTHIMH NMOPONAMH C HaJHYHEM B HHX
ocabJeHHbHX KOHTAKTOB C 3ePKaJaMH CKOJIbXXeHHs!, YIJIHCThIMH Npo-
cnoamu. Yacto BHBaJ NpsAMOYrosbHO#A GoOpMEI 06pasyeTcsi B pe3yJib-
Tare BbiaJileHHs TMOPOAL B BHJAE INIHTH TOJbKO H3 OLHOTO HHXKHEro
CJIOsi, YTO JIEFKO YCTAHOBHTD NpH ocMoTtpe. K npAMOyro/ibHO# OTHOCAT-
cfl TaKXKe BhIBaJIbl TpaneuHeBHAHOHA (Gopmbl, 06pasyIolllHecs: B pe3yJib-
TaTe BHINaJeHHs ABYX — Tpex cjoeB. Ha BepxHeli moBepXHOCTH BLIBA-
JIOB NPSIMOYrosibHO# (OpPMBI, KaK NPaBHJIO, HMEIOTCS NMPH3HAKH 0caab-
JIEHHBIX KOHTaKTOB.

BuiBanw TpeyroapHo#i ¢opMbl 06pa3yloTcs B HENOCPELCTBEHHOH
KpOBJIe, NMpeACTaBJeHHOA OOGBbIYHO NMOPOAAMH CpelHeH YyCTOHYHBOCTH,
paspywaiomeiics Ha GlOKH pasHBIX pa3mepoB. Ilpu paspyuieHHH
KPOBJIH Ha KpyIHble H BeCcbMa KPynHble 6JIOKH BHIBaJbl TPEyroJbHOM
¢opMul 06pa3yloTcsi B pe3ysbTaTe AeACTBHS cHJ GOKOBOro pacmnopa
MeXAy 6JIOKaMH, BO3HHKAIOUIHX NPH HX B3aHMHOM Pa3BOpPOTE, CABH-
FalolHX YCHJHil, BH3LIBAIOIIHX B3aWMHBIA CABHI GJIOKOB H CHJ €OG-
CTBEHHOTO Beca BHLINAAAIOIIHX MOPOA. THN KPOBJH MO YCTOHYHBOCTH
CJIeAYeT OnpeAe/sAATh B COOTBETCTBHH C KlacCH(HKaLHeH H O BeJTHYHHE
KO3 uLHEHTa YCTOAYHBOCTH 1], BHIYHC/AAEMOro no Gopmye

n =khcp 0 gac (20)
e v} — Ge3pasMepHbIi KO3 (uLHeHT ycTOAYHBOCTH; k — Ko3du-
IlHEHT, PaBHLIf eIHHHIE, C pa3mepHocThio 1/M « MI]a; h¢p— cpennss
MOIHOCTb HHXKHHX CJIOEB KPOBJH (B mpegenax | M) uiau o6pyaio-
WHXCS B NPH3aGOAHOE NPOCTPAHCTBO, M; O¢qc — CPelHEB3BeLIeHHbI
npefea NPOYHOCTH TeX JKe CJIOEB NPH ONHOOCHOM cxKaTuH, MIla.

INpu BHGOpe cnocoGoB NMpeRoTBpallleHHsl OGPYLIEHHA HeyCTOHYHM-
BOH KPOBJIH CJlelyeT PYKOBOJACTBOBATbCS PHC. 2, HA KOTOPOM INpHBe-
NeHbl 3HaueHHsi KO3 (PHIUHEHTA YCTORUYHBOCTH, KPYIHOCTh KYCKOB NO-
PO AJIAl KAXJ0r0 THIIA KPOBJIH, 8 BO3MOXHBIE CIOCOGH MpeaoTBpaLie-
HHsi OGpYILIEHHA KDOBJIH PacrofioXeHH B NOPsiiKe NpPEANOYTHTE/b-
HOCTH HX NpPHMEHEeHHS.

Bo3MoXHOCTE MPHMEHEHHA TOrO HJH HHOro cmoco6a npenoTspa-
LIeHHS OGPYIIEHHH HEYCTORUYHBON KPOBJIH (HJIH HX COYeTAHHs1) AOJKHA
OLiTh NpelyCMOTPeHa NAacClOPTOM YNPaBJieHHS! KPOBJIEH OUYMCTHOrO
3a6os.

Crioco6Hl nipefoTBpallieHHst OGPYUIeHHA KPOBAH MOTYT NPHUMEHSTh-
Csl B IBYX OPraHH3allHOHHHIX ¢opMax: NPoPHIaKTHYECKON H aBapHii-
Hoit (nmo npuuuuny BI'CU). ITpu npoduaakTHueckoi ¢popme cnocoGh
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Bechma HeycToitunpas

Heycroftunpas

Cpeaneit ycroitumsocty

4 < ng 12

12 < 7 < 30

S L

0-5 cu| |5-10 cu| | Bosee 5-10 cm| [10-50 cn Bonee 10-50 cu| | Bomee
I I I | I I | |
8, 3, 8, 5, 7, 8, 13, 6, 9+10,
8, 3,1 4+10, 3, 2+10, 2+10, 13, 10, 12 6, 9, 11 9, 6,5 6, 11
2+10, 1 1 4, 3, 1 ,
1 — samgurHas navyka yrias 8 — pasgenbHaa BbIEMKa
2 — omepexawoimas Kpenb 9 ~ wmapaupsse (BB-2) u BmHaBMxHbe (Ha MexaHH-
3 — mopoJa BHIHUMAETCA BMeCTE C yriem 9 - 3MpOBaHHOW KpeNH) BEPXHAKH
4 — XMMH4YECKoe HarHeTaHHe 10 - saraxkka KpoBau Bpas6exKy Ha MHJAMBHIYyalb-
5 — XuMHYeCKoe aHKepOBaHHeE HOl KpenW M Kpenbs BocTHun
6 — ympaBienme HauyaJdbHLIM PacmoOpoM 11 —- MexaHHJYeCKOe aHKepOBaHMeE
7 — yMeHblIEeHMe IDHPHHH 3axBara koM6anHa 12 — zaTtaxka kpoBaum Bpasfexky ¢ MeXaHH3UpO-
ao 0,3-0,4 M BAHHON Kpensnio
13 — saTaxka KPOBAM METaNTUYECKOR CeTKOH

Puc. 2. PexoMeHAHUMH 1O NPHUMEHEHHMIO MEPONPUATHA AJIA NPeJOTBpalIeHHA O6pYIIEeHUH KpPoBIM



NPHMEHSIOTCA NOCTOSTHHO IO BCeH JJIHHe BHIEMOYHOrO CcT0J16a HJH Ha
0COOGBIX yYacCTKaxX: KOHLEBHIX, Moj (HaA) HEJHKAMH HJH KpaeBbIMH
YACTAAMH CMEXHBIX YTOJIbHBIX IIACTOB, B 30HE TeOJIOTHYECKHX Hapy-
weHHi. [Ipy aBapuiiHOR dopme crnoco6nl NPHMEHSAIOTCS AJIS JIHKBHAA-
IHH CNOpaAHyYeCKH NPOHCXOASIIHX O6pyHIEeHHH KPOBJIH.

B 3aBHCHMOCTH OT CTAaTHCTHYECKH YCTAHOBJIEHHBIX O6bEMOB paboT
aBapuiiHble cyXG6bl 1O NPeROTBPaleHHI0 OGpYylLIEHHH KPOBJIH peKo-
MeHJyeTCsl co34aBaThb Ha OTAENbHBIX MIaXTax HJH TPynmax IIaxT.

W3 nepeuns cnoco6os (cm. puc. 2) 1, 3, 6—10, 12 u 13, kak npa-
BHJIO, [OJXKHB TNPHMEHATbCA Kak npodunakTHyeckHe. OcTajibHble
cnocobul — 2, 4, 5, 11 — fOMXKHBI NPUMEHATBCS B OCHOBHOM Kak
aBapuiiHble.

B nacrnoprax ynpassieHusi KpoBJeH npHMeHeHHe aBapHHHBIX CHO-
c060B NOJIXKHO MpeAyCMaTpHBAaTbCS:

— TPH OTXOZe 3a60€B OT pa3pe3HbIX neyed HJIH MOHTaXKHBIX Kamep
Ha paccTosiHHe He MeHee 5 M (OUHCTHHIX 3a60eB, OCHallleHHBIX MeXa-
HH3HPOBaHHHIMH KoMImiekcamn KM-81 n KM-130, Ha paccrosiHue
He MeHee 11ara nepBoro oGpyuieHus Bceil MAUKH JIErKOOGPYLIAIOIHXCS
nopox);

— NPH IJIAHOBBIX HJIH aBapHHAHBLIX NPOCTOSIX OYHCTHHIX 3a6o0eB
C BeCbMa HeyCTOHYHBOH H HeyCTOHUHBOH HemocpeACTBEHHOH KpoBJed
B TeyeHHe 6 u, NpH cpenHeyCcTOAYHBO KpoBJe B TeueHHe 24 u; nonycka-
ercsl (BMecTO aBapHHHBIX cnoco6oB) nmpUMeHeHHE BPEMEHHOH KpemH
Ha yuacTke u3ru6a KoHBeHepa, Ha Bceil JIHHE 326051 MEXAY KOHILAMH
BEPXHSIKOB H 3aG0eM, JONOJHHTE/IbHAsA 3allHTa 3a30POB MEXIY CeK-
LHAMH MeXaHH3HPOBAHHBIX Kpenel; nepea NJaHOBbIMH OCTaHOBKAaMH
3a6051 aBapufiHble CIOCOGHI NOJIKHBEI GbITh OCYILECTBJIEHH 32 3 LHK/a
JI0 €r0 OCTAaHOBKH C TaKHM pacyeroM, 4yToObl KpoBJsi Obljia yKpemJe-
Ha HaJl 6eccTOeYHHIM MPOCTPAHCTBOM H C OMepexeHHeM 3a6051 He Me-
Hee, yeM Ha JBe HMIHPHHHI 3axBaTta kombaiHa;

— npH o6pyllleHHH B NpH3a6ofAHONA noJioce, €CIH B TeYeHHe ABYX
I[HKJIOB He yjaercs NMPeAOTBPaTHTb OOpYLIeHHe KPOBJH COGCTBEHHO
MeXaHH3HPOBAHHOH KPenblo HJH HHAMBHAYaJbHOH NMOCTOSIHHOH U Bpe-
MEHHOM Kpenblo NMPH PacNOJIOXKEHHH ee B COOTBETCTBHH C NACHOPTOM.

5.7. Tlpu BHIGOpE CNOCOGOB NpeaOTBpallleHHs] 0GPYILEeHH KPOBJIH
H YIJIsi B OYHCTHBIX 32609X HEOGXOAHMO PYKOBOJACTBOBATHCS CJIEAYIO-
IIHMH TIOJIOXKeHHSIMH:

a) Tlpu BecbMa HeyCTOHUHBOH KPOBJIe H KDYIHOCTH KYyCKOB NOPOJ
10 5 cM peKOMeHAyeTCsl NPHMEHSTb ONMH U3 CJIEAYIOLIUX CNOCOGOB:

— pasnejbHYIO BbIeMKY CHayaja HeyCTOHYHMBBIX CJIOEB KPOBJIH,
a 3aTeM yrJsi;

— BBIEMKY HEYCTOHUHBHIX CJI0€B KPOBJIH BMeCTe C YIJIeM;

— OCTaBJIeHHe 3allMTHOH NauK{ yris.

O6mas MOLIHOCTb CJIOEB KPOBJH, KOTOPYIO Haao BhIHHMaTb pas-
IleJIbHO HJIH BMeCTe C yrJjleM, J0J2KHa Ol pefesaThCA IKCNepHMeHTaIbHO
H OOOCHOBBLIBAaTbCSl B MACNOpTe YNPaBJIEHHs KPOBJEH.

TonmuHy 3amHTHOH NMAYKH YIJif NMPHHUMATb B COOTBETCTBHH C
raba. 1.
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Ta6nanmga 11

Pexomenayeman TommmHa
3AIGATHOX Na9KH Yrif, M

TIpounocrs HuxHEHX
cnoes kpoean O cx,
Ila

JlaBH ¢ MexaHH3H- Jlapu ¢ HHaHBH-
POBAaHHEIMH KPEINAMH | AyanbHHME KpemaMH

o 15 0,3-0,4 0,4-0,6
15-25 0,2-0,3 0,3-0,4
25-35 0,1-0,2 0,1-0,3

6) Ilpu kpynmHocTH KyckoB nopoful 5— 10 cm, noMuMo cnoco6os 8
H 3 (cM. pHC. 2), peKOMeHAyeTCs] IPHMEHSITh KaK aBapHAHbBIE: XHMHYeC-
KOe HarHeTaHHe (4) c 3aTSXKKOH KpPOBJIH Bpa36eXKy Ha HHAHBHAYa/b-
Hoh Kpenu (10), nan onepexarouyio Kpenb (2) TakKe ¢ YaCTHUHOM
3aTAXKOH KpoBJiH. XHMHUeCKOe HarHeTaHHe (HarHeTaHHe CHHTETH-
YECKHX CMOJ) cjefyeT MPOH3BOAHTb B COOTBETCTBHH ¢ BpeMeHHBIM
PYKOBOACTBOM*.

TIpu npumeHennn onepexaloilell Kpenu cBOGOAHBIE KOHUB CTEPK-
Hell MM OGPe3KOB PeJIbCOB MOJIXKHBI MOAXBATHIBATLCA BEpPXHAKAMH
ME@XAaHH3HPOBAHHOH KpeNnH HJIH CTOHKaMH HHAHBHAYAJbHOH.

O6mylo naHHY omepexkaiouledl KpemH ONPeAensioT No ¢dopmyJe:

lw=1lw; +nlz+luo, (21)

riel, — OJIHHA IUTAHIH onepexaiomedi kpeny, M; lw — IIHHA YacTH
HITAHTH, 3aKpemisieMoll B NpH3aGoRHOM NPOCTPAHCTBE JIaBhl CTOHKaMH
HHJHBHAYaJIbHOH KPENH HJIH BePXHSKaMH MEeXaHH3HPOBAHHOH, M; N —
KOJIH4ECTBO LHKJOB, B KOTOPHIX MOAXBaThiBaeTcs Kposas (n=1-+3);
13 — IIMpHHA 3aXBaTa HCHOJHHTEJBHOTO OPraHa BbIEMOUYHOH MaluH-
HB, M; 1, ) — BeIHYMHA HECHHIKAEMOTrO ONEPEKEHHS, M:

1,,=(02—0,3) +1 1, (22)

rie Lorwe — rAy6HHA OTKHMA, M.

B) Ilpun kpynmHocTs KyckoB mopox Gosee 10 cM peKOMeHAYIOTCH
(cM. pHc. 2) pasnesnbHasi BeleMKa (8), XHMHueckoe aHKepoBasHe (5),
yMeHbLIeHHe IHPHHH 3axBaTta Kombaiina no 0,3—0,4 M (7), BoieMKa
nopoxnl BMecte ¢ yriem (3), omepexaiomias Kpenb (2) ¢ 3aTaXKKOH
KPOBJIH BPa36€eXKy Ha HHIHBHAYaJIbHOH KpEeIH, OCTaBJIeHHe 3aLlHTHOR
nauku yrasa (1).

r) XHMHYECKOe aHKepOBaHHe KPOBJIH CjefyeT NPOM3BOJMTL B CO-
oTBercTBHH ¢ PykoBoacTBoM**. Crioco6 npHMeHsieTcsl B JBYX BapHaH-
Tax: B KayecTBe NPO(HIAKTHYECKOTO H A5 BBIXOAA H3-NOJ, NPOHCIIEN-
uiHX ob6pymennii. BoJjiee NMpeANnOYTHTENbHBIM SIBJSIETCS NPHMEHEHHE
XHMHYECKOro aHKepOBaHHS JJIst BHIXOJAA H3-NOM NpPOHCIIeXWHX o6py-

* BpemeHHOE PYKOBOLCTBO 110 YKPeIIEHHIO HeyCTOHYHBHX MOPOJ KPOBJH B OYHCT-
HHIX 3a60six yroabHux waxt [lon6acca HarHeTaHweM CHHTETHYECKHX cMoj. JloHeuk,
1980. 24 c. (Honyrs).

** PyKOBOACTBO NO NOAJAepXaHHIO c/1a60H KPOBJH B 1aBax aHKEPaMH, 3aKpenJisie-
MHMH BCTEHHBaKWMMes noauyperavom. Jonenk, 1977. 28 c. (Jonyrs).
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meHui. [IpH npHMeHeHHH ero B NPOMHAAKTHUECKHX LEJNSIX HEO6XO-
JHMO HMETb CBeleHHSI O HauboJiee BEPOATHBIX MeCTax OGpYyLIeHHS
KPOBJIH.

a

>IN K

3=7° ~

Puc. 3. CxeMul 3a/10XeHHA OCHOBHEIX aHKEPOB B OAHOPOAHHX HOPOAAX (a) m opm
HalHau¥ ocnableHHHX KOHTakToB (6)
1 u 2 - ocnabreHHHE KOHTAKTH

n) B cayuae omHOpsiIHOH cXeMbl 3a/I0XKEHHSI aHKEPOB YIrJbl HX
BO3BLILIEHHS 3 NPHHUMATb PaBHBIMHU:

— NpH OXHOPOLHOH KpoBJe A0 10°, HanGonee ONTHMAJIbHOE OKO-
Jqo 5° (puc. 3, a),

— OPH HAJHYHH ocsa6JieHHbIX KOHTAKTOB MPUMEHSTh YepefoBaHHe
YIVIOB BO3BbIIIEHHs] aHKepoB B mpeneaax p;=>5—10° f,=15—-30°
(cM. puc. 3, 6).

Yron pa3BopoTa aHKEPOB B IUIOCKOCTH HamJacTOBAHHS ¢ NOJKeH
o6ecneyHBaTb NepeceyeHHe aHKEPOM HaHGOJbIIErO KOJHYEeCTBa Tpe-
WHH B KpoBJe. JIJIMHY aHKepPOB HHXHEro psiia ONpejessioT Mo
dopmyne:

Ta=1lar+nlaz+1as, (23)

rael, — AHHA aHKepa, M; a1 — AJIHHA YACTH aHKepa B NPH3aGOHHOM
npoctpaHcTBe JaBhl, M (1.1==0,2); n — KOJIHYECTBO LHKJIOB, HA KOTO-
PbIX MOAXBATHIBAETCS KPOBASA; lap — AnHHA paboueil yacTH aHkepa,
M; las — IJIMHA 3aJe/KH aHKepa 3a npefeaMH 30HBl YNIPOYHEHHS, M;
Las== (0,2—0,3).

AHKepH Haflo COeAHHATb MEXAY cO00# TPOroHaMH AJaHHO#H 3—3,5 M.

e) Ilpu HeycrofiuHBO# KPOBJIe H KPYITHOCTH KYCKOB nopoa 5—10 cm
pPEeKOMeHAyeTCsl IPHMEHATb Pa3feNbHYIO BhleMKY (8), 3aTSXKKY KpOBJH
MeraJslsiHueckofl cetkoi* (13), omepexalouyio kpenb (2) ¢ 3aTsXKKO#H
KpOBJIH Bpa36exXKy Ha HHAHBHAYaJbHOH KpenH, XHMHYeCKOe Harsera-
Hue (4), BbIeMKY Nopoabl BMecTe ¢ yrieM (3), ocTaBjieHHe 3alLHUTHOM
nauku yras (1).

3aTsAKKa KPOBJH METaJ/IHYeCKOH CeTKOH OCYILecTBJSEeTCH Mexa-
HH3HPOBAHHLIM CNOCOGOM B JlaBax C HHAMBHAYAJbHOH Kpembio H
BPY4YHYIO B JIaBaX C MeXxaHH3HpOBaHHOi kpenbio. OnHcaHHe nocjaeno-
BaTeJIbHOCTH onepanuii 4 Heo6XogHMoe 06OpydOBaHHE MpPHBENEHbI
B NpHui. 7.

x) Ilpn kpymHoctH KyckoB mnopox 10—50 cM pekomennyercs
NPHMEHSITb YNpaBJieHHe HavyaJbHbiM pacnopoM (6), mapHHpHBIE Bepx-
HAKH BB-2 (9) c¢ 3ataxKo#t kpoBau Bpasbexky (10) HiaH MexaHH3H-
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POBaHHYIO Kpellb C BHIABHHBLIMHM BepXHAKaMH (9), 3aTAXKKY KPOBJIH
metannuueckoit ceTkol (13), 3aTsXKy KpPOBJH Bpa30eXKy Ha HHIH-
BHAYaJbHOH KpenH H Kpenb KOHCTPYKuUuH Boctuuu* (10), saTtsxkky
KpPOBJH Bpa30eXKy Ha MeXaHH3HPOBaHHOH kpenmd (12), xumuueckoe
aHKepoBaHHe KpoBJH (5) H omepexaromyio Kpenb (2).

IlpuHIHAN ynpaBjieHHs Ha4aJbHBIM PAcoOpOM H3JIOXKEHBI BHILLE.

Ipu ucronb3oBaHHH LIADHHPHBIX BepXHSKOB THna BB-2 ciemyer
PYKOBOACTBOBATLCS CJELYIOLHMH IOJIOKEHHAMH:

— TMepelBHXKa KOHBeHiepa NOJKHA NPOH3BOAHTBCA Ha Paccros-
HHe, KpaTHoe JUIHHE BepXHSKa;

— NPH YCTAHOBKE IIAPHHPHBIX BEPXHAKOB JNOJIKHBI GHITH HCKJIIOUE-
Hbl CJy4Yad HX OMOPH Ha KPOBJIO B ABYX KpafiHHX TOYKax 3a cueT
NPHMEHEHHS TOJJIAMNKOB;

— CTPEMHTbCSI COKPATHTb NPOMEXKYTOK BpeMeHH, B TeUeHHe KOTO-
poro KpoBJjsi MOAAEPIKHBAETCS HMIAPHHPHHIMH BEepPXHSKAMH 6e3 ycra-
HOBKH CTOEK O]l HHMH;

— ROJIKHO 6LITh MPefycMOTPEHO 06si3aTeNbHOe HIaPHHPHOE COeNH-
HeHHe BEPXHAKOB; YCTAaHOBKa BEPXHSKOB 0e3 COeAHHEHHS B 3aMKax
JOMYyCKaeTcsl TOJbKO NPH BOJHHCTOH HJIH CTyHeHUaToH KpOBJeE;

— B JlaBax C IIAPHHPHBIMH BEPXHSIKAMH YHCJIO PSALOB CTOEK KpenH
IOJIXKHO OBITh HE MeHee JBYX H He 6oJiee YeThpex;

— KOHIIBl METAJJINYeCKHX BEPXHSIKOB 3aJHero psiia He IOJIKHBI
BLICTYNaTh 3a JIHHHIO NOCaJ04YHON KpemnH;

— 3anas/iblBaHHe KPEMJIEHHsI C MOMeHTa OGHaXeHMsI KPOBJIU JOJIK-
HO ObITb MeHee 1,5 MuH;

— IJIHHA OGHaXEHHS] KPOBJIH 33 HCIOJHHUTEJIbHBIM OPTaHOM KOM-
6afiHa He IOJKHA MPeBBILIATH 5 M;

— KOHCOJIbH3Sl HaBeCKa BePXHAKOB JOJIKHA OCYIUECTBJATHCS B
KaXKJ10# paMe KpefH.

HMupuBuayanbHble BpeMeHHble KpenH KOCHTPYKIHH Boctuuu KBJT 1
u KBJI Il paspa6oraHnl 1191 1aB, KpenJieHHe KOTOPhIX OCYIIECTBJISIETCS
paMaMH MO0 MaJeHHIO, OHH MOFYT NPHMEHSTHCS HA MIACTaX MOLHOCTbIO
1,6—3 ™M ¢ yrnamu nagennsi 0—90°.

Kpenb KBJI npexcrasisier co60i HHAHBHAYAJNbHYIO MeTaJlIHueC-
KYIO CTOHKY TPEHHSI ¢ OJHOH HJIH ABYMSI YKOCHHAMH, IOJJepXKHBaAIO-
HIMMH KPOBJIIO B 6€CCTOEYHOM NPOCTPAHCTBE HA PAcCTOSIHHH 1 M oT
CTOHKH uepe3 rop6ulib. BesHunHa HayaJbHOrO COMPOTHBJIEHHS MpH-
3a60/HOTO KOHIIA YKOCHHKI paBHa 15 kH. Kpenb ycranasausaliot cpasy
3a Gapom Kom6aiiHa N0 BBIFPY3KH YFJsi, 3TO He MeLIaeT CIYCKY
KoMmbaiHa.

Kpenn KBJI IT pexomenayercs ycraHaBJHBaTh B 30HAX aKTHBHOrO
BLIBAJI0OOGPAa30BaHHs, B 30HaX IeOJIOTHYECKHX HapylleHH#, T. e. TaM,
rie MOXHO OXHJaTb NOBBIHIEHHHIX Harpy3oK.

KoncrpyktuBHas cxema kpenn KBJI II u nopsimoxk ee ycraHoBku
npHBefeHbl B NpuJa. 8.

3) Ilpu KpynHocTH KyckoB nopoj H 6JokoB Gosiee 50 cM caemyer
CTPOro OCYHIECTBJIATb YNPaBJeHHe BEJHYHHOH H MOJIOXKEHHEM PABHO-

* Cnoco6hi HAXOAATCA HA CTAMHM NPOMBILIIEHHBIX HCINTAHHH
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leficTByloniell HayaJbHOro pacnopa, NPHMEHATb MeXaHH3HPOBAHHYIO
Kpenb C BBIIBHXKHLIMH BEPXHSIKAMH H l1apHHpHHE BepxHAKH (BB-2)
HAa HMHAMBHAYyaJbHOH Kpenu (9), MexaHHueckoe aHKEpOBaHHE KpPOB-
an (11).

B cinyyae npuMeHeHHs cnioco6a MeXaHHUECKOro aHKEPOBAHKS KPOB-
JIH IapaMeTphl 3aJ10)KeHHs1 aHKEPOB CJIelyeT BHIGHPaTh B COOTBETCTBHH
cm 5.7,0.

H) Ha naacrax c KpoBJisIMH cpefHeH YCTOHUHBOCTH NpH JI060#H
KPYITHOCTH KYCKOB H GJIOKOB NpefoTBpallleHHe OOpYLIEHHH KpOBJIH
IOJIDKHO OCYILIeCTBJIATbCSA CaMOH Kpenbio, OHa I0JIXKHA GbiTb B XOpolieM
TeXHHYECKOM COCTOSIHHH.

B n1aBax ¢ HHIOMBHAYyaJIbHOH Kpenblo PEKOMEHAYeTCsl NMPHMEHSITh
FHAPOCTORKH H CTOHKH TPEHHS C NOBHILEHHbLIM HayabHbIM B KOHEYHbIM
CONIPOTHUBJIEHHEM, a NPH HAJHUYMH THXKeJOH OCHOBHOH KPOBJH — INO-
CafloyHble CTOAKH C INAXMaTHOH PacCTaHOBKOH.

B naBax ¢ HeycTOHUMBBLIMH KDOBJISIMH cjefyeT NPHMEHSITb INpe-
HMYLECTBEHHO KPeMmH OrpaiHTesbHO-NOAACPKHBAIOLLEro THNA C MO-
BLIIIEHHBIM HayaJlbHEIM PaclOpOM.

Ilpu kpynHoctH KyckoB nopoa 10—50 cm ciaexyer NpHMEHSITh
mwapHupHble (BB-2) BepXHAKH HAa HHIHBHAYAJbHOH KPeNH H MeXaHH3H-
pOBaHHbIe KpenH ¢ BblIBHXKHBIMH KO3bipbkaMH (9), ynpaBieHue Ha-
yaJsbHBIM pacnopoM (6), xHMH4YecKoe aHkepoBaHHe (5).

IIpu kpynHOCTH KycKOB nopoan Gosee 50 cM cienyeT NpHMEHAT,
riaBHbIM 06pasoM, ynpaBJieHHe HayaJbHbIM pacnopoM (6) H, B Kpa#-
HeM cjyiae, MeXaHH4YecKoe aHKepoBaHHe KpoBaH (11).

5.8. Ilpu HanHuHH B KPOBJIe HA PACCTOSAHHH RO 2 M OT YroJbHOrO
mj1acta rjiaikHx 6/1eCTALIHX KOHTAaKTOB ¢ 3€PKaJIOM CKOJIbXKEHHS HJIH
YIJIHCTHIM NIPOCJIOEM, HMEIOLIHX HeGOJbliiHe YIJbl TPeHHs! (y mepBhIX
oH paBeH 9—12°, y Bropeix go 18—20°), cienyeT npHHHMAaTbh Mephl N0
NPeAOTBPAIIEHHIO CIOJN3aHHA [0 NafeHHIO HHXXHeH 4YacTH KPOBJH
(mo KoHTakra). IIns 3TOro Hag0 PYKOBOLCTBOBATbCS PEKOMEHAALUs-
MH, H3/IOXXEHHBIMH B NpHJ. 9. OCHOBHO# LeJbio MEpONPUAITUHH 110 Npej-
OTBpAlLlEHHIO CIIOJI3aHHS KPOBJIH AIBJsieTCs NMpeAynpexaeHue o6paso-
BaHHs BbIBaJIOB. [lJ1sl npexynpeKaeHusl CNOJ3aHHS KPOBJH, Pacmoso-
JKeHHOH OTHOCHTEJNbHO BbiBajla CO CTOPOHBl BOCCTAaHHSI, HAHJIYUIIHM
MEpONMpHATHEM SIBJIeTCS YCTAaHOBKA BGIH3H BhIBasa aHkepos. Ecau
HHXHHH IITPEK NPOMAJIeH C MPHCEYKOH KPOBJIH, TO YacTb KPOBJIH, KOTO-
pasi MOXeT CIHOJ3TH, A0JKHA OHTh 3aKpenjeHa aHKepaMH C MeXaHH-
YECKHMH 3aMKaMH, HJH C 3aKpel/ieHHeM aHKepPOB CHHTETHUYECKHMH
BSDKYUWHUMH (npua. 9).

5.9. Tlpu paspa6oTke nacnopra ynpaJjieHusi KpOBJieil HEO6XOAHMO
NPOM3BOJHTh NOBEPOYHbLIE PACUEThi HA IPOYHOCTb KOHCOJIEH BEPXHSKOB
110 METOJ/IMKe, NpeAcTaBjieHHok B npua. 10. a5 BHINONIHEHHS pacyeToB
CJIelyeT B COOTBETCTBHH C PEKOMEHJALHSAMH, H3JOXXEHHbBIMH B pasjie-
Je 9, NoNy4YHTb BCe HEOOXOJHMLIE NAHHblE O MEeCTe PACMOJIOXKEHHUS] H
pasmepax BbiBasoB. Eciin pacuer mokasbiBaer, YTo NPOYHOCTb BEPXHSI-
Ka HEAOCTATOYHA, TO HAJO NPHMEHATh AOMOJHHTE/IbHble Mepbl N0 NOA-
JEePKaHHIO KPOBJIM Yy 3a60s: NMPeLyCMOTPeTb YCTAHOBKY BpeMeHHOH
KpeIlH, aHKepOBaHHe U 1p.
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Puc. 4. Qopmu obpymenmit yriaa ms saboes ias:
1, 4 — kAMHOBMAHAZ; 2 — TpeyronasHad; 3 — cBoAvYATad; 5 — NPAMOYronbHaA

5.10. TlpenoTpaienre oOpyiieHHH yrisi BCJAEACTBHE OTXKHMa:

a) Takwue o6pyiieHHsi Ha6JIOXAIOTCA HA MJIacTax CO BCEMH KJjac-
CaMH KPOBJIH 10 YIPaBJIsieMOCTH, HO HanboJlee HHTEHCHBHbIE NPOsBJIe-
HHSl OTXKHMAa 3a(HKCHPOBAHBl HA IJIAaCTax C THAXKEJbIMH OCHOBHBIMH
KPOBJISIMH.

6) OG6pyuenus yris BcleACTBHE OTKHMA N0 GopMe NOAPa3AeAI0T
Ha KIHHOBHIHYIO, TPEYrojbHylO, CBOAYATYI0O H TPSAMOYTOJbHYIO
(puc. 4). Hanbonpiylo OnacHOCTb NPEJCTABJASIOT OGDPYILEHHS YTisi
H3 BepxHed K cpenHeil yacted 3a6os.

B) CHuXKeHHe HHTEHCHBHOCTH NpPOSIBJEHHHA OTXKHMa yris H3 3a60-
eB ofecCrieuHBaeTcs:

— noapaBoTKOA HJIH NpeiBapPHTEJbHbBIM PasyNpOuYHEHHEM TsixKe-
JBbIX KpPOBeJb;

— BLIGOPOM ONMTHMANBHOrO YIJla BCTPEYH MEXIY JHHHed OYHCT-
HOro 3a60f H HanpaB/leHHEM OCHOBHBIX CHCTEM KAWBAaXKa;

— MPHMEHEHHEM CHCTeMbl pa3paboTKH [MJIHHHBIMH crojbaMu no
NMaficHHIO HA IJlacTax ¢ yiamMHu najenus no 129

— HCMOJIb30BaHHEM B OYHCTHBIX 3a60sIX MeXaHH3HDOBaHHHIX Kpe-
nefl OrpanHTeNbHO-NONJIEPKUBAIOILETO THIIA C MOBHILIEHHBIM HayaJb-
HBIM PAaclopoM.

r) IloMHMO pekoMeHIaLHH, NPHBENEHHBIX B M. «8», HEOGXOIHMO
OCYLIECTBJATh CJEAYIOLIHE MepPONpHSITHA:

— Ha IJacTax C BbIHHMaeMOH MOIUHOCTBIO CBbillle 2 M CEKLHH
MeXaHH3HPOBAHHLIX Kpeneft MOJXKHBI HMETb NMPOTHBOOTKHMHBEE YCT-
poficTBa € FPYNMOBLIM HJIH aBTOMATHYECKHM YIpPaBJIEHHEM;

— TNpHMEeHsTh MEXaHHYeCKOe WJIH XHMHYECKOoe aHKepoBaHue 3a60s
C HCNO/b30BaHHEM [JEpPeBSIHHLEIX aHKEPOB;

— Ha nJ1acTax ¢ KPOBJISIMH He HHXKe CpellHeH YyCTOHYHBOCTH (THIBI
1 u 2) obGecniednBaTh omepexaloliud Bpy6 B BepxHell yactd 3abos;

— NPOH3BOAHTb 3aTSAXKKY rpynH 3a60si ¢ yCTaHOBKOH pacmopok
Mexn1y 3a6oeM H CTOAKaMM Kpemnu.

n) B ouHcTHHIX 3360sX C HHOHBHAYaJIbHOH Kpemblo Ha IacTax
¢ TAXeNOoH KpoBJied PeKOMEHAYeTCA MOBHILATE Y/e/IbHOE CONPOTHBIIE-
HHe NpH3ab60NHOH KpenH.

e) Ha nanacrax ¢ KpoBJasiMu cpefHeli yCTORUHBOCTH H YCTORUMBEIMM
IONMYyCKAeTCs YCTAHOBKA BPEMEHHOR KpenH 3a KoMGaHHOM B 30He H3IH-
6a KonBeHepa ¢ pa3paboTKOH MepONpHATHH, NpeAyCMAaTpPHBAIOIIHX
6e3onacHoe BeaeHHe paborT.
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x) OxXHAaeMyi0 BeJHUBHY OTHKHMA yrjs clielyeT BHYHCAATH MO

opMmysne:
¢op b=0,022}(m3‘He_0,mp, (24)
O

rae b — raybuna orxkHMma, M; K — kosd¢pHUMeHT KOHIEHTpalHH Ha-
npsKeHHH B KpaeBO# yacTH miacta. IIpHHUMATh NPH JerkHX, CPefHuX
H TAXeJbIX KPOBJAX COOTBETCTBEHHO paBHbM 1,2—1,4; 2—2,5; 3—4;
m — BbiHUMaeMas MOIIHOCThL IJ1acta, M; §-— o0beMHBH BeCc NMOpof
(y=2,5 MIla/m); H — ray6una pabor, M; Gcx— CpelHeB3BelieHHOe
COMPOTHBJIEHHE YTrOJIBHOrO IjlacTa ORHOOCHOMY cxkartuio, MIla; e —
OCHOBaHHMe HaTypasbHHIX Jorapu¢pmos; P — sesnunna pacnopa rH-
ApocToHKH KpenH, KH.

MeponpusiTus o npeaoTBpauieHH0 o6pymeHuil KPOBAH
Ha COMPSXKEHHAX OUHCTHHIX 3a60eB
C NMOArOTOBHTEJNbHLIMH BbIPaGoTKaMu

5.11. Hau6oJiee nporpeccHBHLIM pellieHHeM CJleflyeT CYHTaTb Ie-
pexoj Ha Ge3HHILeBYIO TeXHOJIOTHIO, IPHMEHeHHe MEeXaHH3HPOBAHHBIX
Kpened CONPSIKEHHSI H MPOBEJEHHE MOATOTOBHTENbHHX BbIPAaGOTOK
6e3 MOAPHIBKH KPOBJIH (32 HCKJIIOYEHHEM HH)XHHX BecbMa HeycToluu-
BBIX CJIOEB).

5.12. TIpu OTCYTCTBHH HHIU KpenJeHHe KOHLEBBIX Y4aCTKOB OCY-
IIeCTBJACTCH CPeACTBAMH H 10 CXeMaM, KOTOpble NPHMEHAIOTCS B
OUYHCTHOM 3a6oe.

Ilpn HanHuuMM HHII B OYHCTHBIX 3260fIX C MeXaHH3HDOBaHHBIMH
KpensiMH IVIOTHOCTh KpelH B HULIAX AOJKHA GLITh He MeHee IVIOTHOCTH
npu3a6OHHOA KpemH, PaCCUHTAHHOA Ijs JaB C HHAWBHIYaJbHON
Kpenbl0 4 COOTBETCTBYIOIMMMH YcJIOBHAMH. [IPOTHB HHIU JOJIKHEI
YCTaHaBJIHBATbCH KOHIEBblE CEKLIHH MeXaHH3HPOBAHHOM KPEnH C YAJIH-
HeHHbIMH KOHCOJIIMH HJIH BbIJBHXXHBIMH KO3bIPbKaMH.

B siaBax ¢ HHAHBHAYaJbHOH Kpenbio IJIOTHOCTb KpenH B HHIIax,
NpUJEraloIuX K CMEeXHOMY OTPaGOTAHHOMY MOJIO, JOJXKHA OHTh
Ha 20% Bbille NJOTHOCTH NpPH3aGoiiHOA Kpenu B Jase.

Kpensienne HHII DPeKOMEHIYETCS! OCYILIECTBASTh MeTaJlJIHYeCKoH
HHBEHTAapHOH Kpembi0 M THAPABJHYECKHMH CTOAKAaMH, HUMEOLHMH
crelHajibHbie HacaKH H BHelIHee nuTanue. [Ipu HeycToilunBoil KpoBIe
€O CJOXKHOH THICOMETPHeA M B 30HAX CO CJOKHBIMH YCJIOBHSIMU
(BO3aEfiCTBHE CTALlHOHAPHOTO ONOPHOTO AaBJIEHHs OTPA6OTaHHBIX JaB,
BJIHSIHHE 11€JIHKOB, OCTaBJIEHHBIX HAa CMEeXHbIX IJIacTax) AOMyCKaeTcs
NpHMEHEHHe JepPeBSHHBIX CTOEK H BepXHAKOB (HeoGpesHoro Gpyca,
IOCOK).

5.13. Ilpn oTCYTCTBHH MeXaHH3HPOBAHHBLIX Kpeneil CONpsikKeHHs
cJelyeT NPHMEHSATb Ha CONpPSI)KEHHH HHBEHTAPHYIO KpeNb, COCTOSILLYIO
H3 6aJioK crneunpoduisi C THAPABIHYECKHMH CTOHMKAMH C BHELIHHM
NUTaHHEM, NPOTrOHbl W3 INAPHUPHHIX BEPXHAKOB HJAW NepPeBAHHBIX
6pycbeB. JlonycKkaercsi npUMEHEHHE s KPelJleHHsl HHI H COINpsixKe-
HHA HHBEHTAPHOH KPENH, COCTOsIIEH H3 METANIHUECKHX CTOEK TPeHHsI
€O cnenHacagkaMd M 6aJjioKk crnewnpogHJs.
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I1pu npumeHeHHH Ha CONpsiAKeHHH MPOroOHOB M3 6aJOK-cHennpodu-
Jisl, INaPHHPHBIX BEPXHAKOB HJIH JePeBSIHHLIX GpPycbeB NPOTOHHI yCTa-
HaBJIMBaTh B Ba pPsiia CO CTOPOHHI JIaBHl H B cpefHel yacTu BblpaGoT-
KH. CTOHKH NOL NpPOTOHBl YCTaHABJIHBAaTh B YCTOHYHBHIX IIOPOAAaX
yepe3 1,5 M, a B nopojax cpejHeli yCTOHYHBOCTH H HEYCTOHUHBBIX —
yepes | M.

5.14. T'mppaBiaHyeckue CTOAKH (WHIUBHIYaJbHble H MEXaHHU3HPO-
BaHHOH KpenH CONpSXKEHHS) NOJIXKHBI YIOBJETBOPATH TPeGOBaHMSM,
MepeyHcieHHbIM B 0. 5.1—5.5.

5.15. Ha conpsikeHusiX, 3aKpenJIeHHbIX HHAHWBHAYAJbHBIMM THA-
PaBJIHUECKHMH CTOMKAMH HJIH MEXaHH3HPOBAHHOH Kpenbio, He nomyc-
KaeTcsi nposefieHHe Gypo-B3pHIBHBEIX HJIM JIPYTHX PaGoT, CBSI3aHHBIX
C nepecTaHOBKOH Kpenu 6e3 npeABapUTE]bHOTO ee pacrnopa, KOTophii
JOJIXKEH OCyllecTBAAThc 6e3 c6poca OCTATOYHOTO COTIPOTHBJIEHHS
ruapoctoek. IIpH ocTaHOBKax O4YHCTHOro 3a60s1 Ha BHIXOAHbIE OHH
HJIH BCJIEICTBHE aBapHH HEOGXOLHMO CHCTEMATHUYECKH OCYLIECTBJATH
Jopacnop raapoctoek (cM. tabi. 6).

5.16. [lns npenoTBpauienHsi O6GpymieHHA KPOBJIH Ha KOHLEBBIX
yyacTKax JiaB DPeKOMEHAYeTCS MPHMEHSITb Cnoco6bl, TNpPHBEAEHHBIE
Ha DHC. 2, B TOM YHCJIe CIOCOGH XHMHUYECKOTO H MEXaHHUYECKOro aHKe-
POBaHHS KPOBJIH.

Ilpy nNpoBeNEeHHH NOATOTOBHTEJbHBIX BHIPAGOTOK C MOAPLIBKOM
KPOBJIH MJIH CMELIaHHOHA MOAPHIBKO# IJIMHY AHKEPOB B HaaGepMOBO
YaCTH KPOBJH ONpeAedsith no dopmyJe:

(Tus ~ 1) sin G =)

l +0,5, (25)

: s-m(iz‘—pw)

rae L, — obwas nauHa ankepa, M; h, . — BblcOTa BepxHeil NIOJIPHIBKH
KpOBJH, M; hy — BhICOTa 3a6ypHBaHHA aHKepa OT IJIacTa yIJs, M;
¢o — yroa o6pymenHsi HanGepMOBOH YacCTH KPOBJH, rpaj; o — yroJ
NajeHHusi njacra, rpai; (3 — yros BO3BHILIEHH aHKepa, rpap.

Cxema k pacueTy npHBefieHa Ha pHc. 5. Yron o6pylwenust HapGep-
MOBOH yact# KpoBaH (o) ompenensiior no ¢opmyae:

¢ o=0,7arctg f+d, (26)

rae f — Ko3pPHUHEHT KPENOCTH NOPOA; ol — Yrod NafeHHs mnjiacra,
rpan.

B ¢opmyne (26) yros najeHHs mjacra NOJOKHTENEH, €ClIH TOPH-
30HTaJb, IPOBE/IEHHAN OT BEPTHKAJIBbHOMA OCH BHIPAGOTKH Yepe3 KPOMKY
6epMbl WM Han6epPMOBOH YAaCTH, 3a KOHTYPOM BbIpDAaGOTKH He mepece-
KaeT YroJibHblit 1aCT, H OTPHILATENIEH, eClH nepecekaet. Ilpy ropusoH-
TaJbHOM 3ajeranud miacrac =0 u ¢ =0,7arctg .

MakcHManbHyl0 IJIHHY OGpylueHHsi HanGepMOBOA YacTH KpPOBJH
omnpeneasior no gopmyne:

by 5in (90—¢5) (27)
Yos= ~"sin @ota) -
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Puc. 5 Onpeaenenue neo6xoARMON ATHHH aHKEPA NPH YKPEIIEHAH HajbepMoBOiL
wacTn kposau (a) u 6epmn (6

MakcuManbHyl0 JIMHY paspylieHHs G6GepMbl BBIYHCJISIIOT 1O
¢opmyne:
hg sin(90—4o) (28)
"’us = sin (‘{'o—d.) ’
rae hg — BoicoTa GepMbl, M.
Ilpu ykpensenusn GepMbl NPH MOMOLIH XHMHYECKOTO aHKEPOBAHHSA
IJIMHY aHKepa onpeaesstior no ¢opmyJe:

(hg—h,) sin(90—%o) 29)
a= sm@org—p T 0,5 (

Bce o6o3Hauenus B dopmyaax (25)— (29) npuseneHsl Ha pHc. 5.

AHKepHYIO Kpenb Ha CONMPSIKEHHAX CleAyeT NPUMEHSTb B COOTBET-
crBuH ¢ OrpacieBoif HHCTPYKIHeH*.

HanGonee 3¢ pexTHBHO MpPHMEHEHHe aHKEPHOM KpenH npu paspa-
60TKe INIACTOB C KPOBJSIMH CpeiHed YCTOHYHBOCTH, MO3BOJIsiiOllEe
YMEHbIIATh TJIOTHOCTb NOCTOSIHHON Kpenu B BLipaGoTKe.

YcranoBKka aHKepHOR KpemH NOJKHA NPOH3BOAMTHCSI NMPH NpPOBe-
JleHHH MOJATOTOBHTENbHHX BbIpaGOTOK HJIH Ha PacCTOSIHHH He MeHee
20 M ot ABHXymerocs 3a60s JidBH.

IMpn cMemaHHOH NOAPbIBKE B MOATOTOBHTEJbHBIX BbIpa6OTKaXx
JJIHHBI 30H O6pylIeHHs1 Haa6epMOBO#A YacTH KPOBJH H GepMBl CleAyeT
onpenensitb no dopmyaam (27) u (28).

[pu onpepesnenny AJIMH aHKEPOB C MEXAHHUECKHM 3aKpeN/iCeHHEM
B Han6epMOBO# YacTH KPOBJH H GepMe HCnoab3yloTcsi Gpopmynan (25)
H (29), B KOTOpHIX BeJHYHHY BTOPOrO CJIaraeMoro Hajao MPHHHMATb
paBHo# 1 M.

Ha nJaacrax co ciia6biMH NOYBaMH CTOAKH HHIAHBHAYAJbHOH H Me-
XaHH3HPOBAHHOA KpenH HeoGXOAMMO yCTaHaBJHBATb Ha YUIHPEHHbIE
OMOpHI.

* OrpacneBasi HHCTPYKUHS 1O NPHMEHEHHIO METaJUTHUECKHX, COOPHHX Keneso-
6eTOHHBIX H aHKePHBIX Kpenel B NOAroTOBHTEJNbHLIX BHPAG0TKaX Yro/IbHAIX H C1aHIleBhX
waxt. M., 1973. 105 c¢. (UT'[ um. A. A. CKOYHHCKOrO).
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6. JOMOJNHHUTEJIbHbIE TPEBOBAHHA
K MACNOPTAM KPENJIEHHA OYHCTHbLIX 3ABOEB
CO CNABbIMH NMOYBAMH

6.1. Cna6biMi He06XONHMO Ha3bIBATh NMOYBHI, B KOTOpbie BAABJH-
BaeTCsl Ta HIH HHasA Kpenb. BIaBiHBaHHe KPeNH B OYBY HMEET MECTO
MpPH YCJIOBHH, KOT1a KOHTaKTHHE HANpPs2KEHHs NOJ KpPenbio JOCTHIaloT
BEJIHYHHBEI COTPOTHBJICHHS MOYBHI BAABJHBAHHIO B Hee mTamnoB. KoH-
TAaKTHbIE HAMPSDKEHHS MO/ KPeNnsiMH, HMEIOMHMH Pa3JHUHbBe OTHOLIe-
HHSl HOMHHAJIbHOTO CONDOTHBJIEHHS KpPemH K IJIOIAaAH OCHOBaHHA
(HHXKHeH OmopHOM NOBEPXHOCTH), pa3nnuHbl. ClenoBartesbHO, OfHA
H Ta e NOoYBa IIPH OHHX KpeNsiX JO0JKHa NPH3HABaThCs CAa6oi, a npH
APYTHX — NPOYHOA.

Ilpu peleHHH NpaKTHYECKHX 3ajay MO YNPaBJEHHIO KpoBJeil
(s106oro THNA, 0COGEHHO NPH HEYCTOHUYHBOM HENMOCpeaCTBEHHOR KPOB-
Jie) cJieflyeT HCXOAHTDb H3 TOro, 4TO B/LaBJHBaHHE KPelH B IOYBY COMpO-
BOXKJ@aeTcsl CHHXKEHHEM CONMpPOTHBJIEHHA KpenH. B atoMm ciyuae pexum
Pa3BHTHSI ee CONPOTHBJICHHS ONpeleJsieTCs] He KOHCTPYKTHBHOM Xapak-
TEPHCTHKOH KpemH, a XapaKTepHCTHKOM NOYBHI, T. €. 3aBHCHMOCTBIO
MeXAY CONPOTHBJIEHHEM IIOYBH! BJABJHBAHHIO H BeJIHUHHOM BIaBJIH-
BaHHsA Kpenu B No4yBy. BeaeacTBHE CHHXKEHHSI CONPOTHBJIEHHSI MOUYBBI
BAABJIHBAHHIO WITAMIOB 1O Mepe yAaljieHHs OT 3a6ost (B 2—3 pasa
H Gojiee) NpPOHCXONHT yMeHbIEHHe COMPOTHBJIEHHS 3afAHHX PpSNOB
CTOEeK 1O CPaBHEHHIO C CONPOTHBJIECHHEM MEPEXHHX, YTO CIOCOGCTBYET
yBEJIHYEHHIO cMelleHHs Kposan B 1,2—1,3 pasa, o6pa3oBaHHi0 3aKo-
JioB H ycTynoB (ctyneHeit) B Heil. '‘Conporusiaenue croek I'CT, I'CY,
KCT u T npu conpoTHBJeHHH NOYBH BAaBauBanuio 1—5 MIla cocras-
asiet He 6oaee 30—80 kH, T. e. 15—40% OT HX HOMHHAJIIBHOTO CONpO-
THUBJICHHS.

6.2. Jlas npemoTBpalleHHs1 BAABIHBAHHS B NOYBY HHAMBHAyalb-
HHIX CTOEK, cToek Kpeneii MK—97, M—81 neo6xoxumo, 4TO6H! BHINOI -
HAJIOCh YCJIOBHE:

F> - PH.G
Gpg, — 20
rae F — naomanb ocHOBaHHS HHMXKHel onopﬂoﬁ NOBEPXHOCTH KperH,
Mm% P, — HoMHHAJbHOE conmpoTHBJeHHe cTOAKH, MH; 6., — cpennee
CONpOTHBJIEHHE NOYBH BJaBAHBaHMIO wiTamnos, MIla; ¢ — cranpapr
pacnpejeyieHHsi BeJHYHH CONPOTHBJIEHHS NMOYBH BAaBJHBAHHIO IITaM-
OB, NMOJY4YEHHbIX NMyTeM HcnbiTaHH#i, MIla.

BesuuHHb Oy ¥ 6 1OMKHBI GBITH NOJTy4EHBI TyTeM HCNbITAHHA NOYBHI
o MeTOJHKe, NMpeACTaBaeHHOH B mpua. 1.

B Tex ciyuasx, koraa ycaone (30) He BHINOJHSIETCS, HEOGXOAMMO
yCTaHaBJ/IHBaTh CTOHKH Ha YLIIHPEHHBIE OIOPHI.

YmHpeHHble onopu Hanéonee 3¢ peKTUBHLEI B COUETAHHH C THAPaB-
JIHYECKHMH CTOHKAaMH, NO3BOJISIIOIHMH CO31aBaTh KOHTDOJHpYEMHIH
HauyaJbHBIH pacnop. )KesiaTesbHO CO3AaBaTh HauyaJbHbIA pacnop, pas-
Hbifi HOMHHAJIbHOMY CONIPOTHBJIEHHIO, 4TO6b 06XKaTh ciabble Mopoak!
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pacnopoM, NoYTH NMOJHOCThIO HCKJIOYHTb HX AepOpPMHPOBAHHE B Teue-
HHe MepHOia OT YCTAHOBKH O NEPEHOCKH K ofecneduTh paboTy CTOEK
Ha HX KOHCTPYKTHBHOH XapaKTEepPHCTHKe.

6.3. B 3aBHCHMOCTH OT CONPOTHBJEHHSI MOYBHl BXABJIMBAHHIO
ITAMNOB IJIOIaAb YIIHPEHHBIX ONOp CJIeflyeT BHIGHpATh B COOTBETCT-
BHH ¢ ¢opmyaoit (30) u Taba. 12.

Metannnyeckass omnopa Tof 9206
HHAHBHAYaJlbHYI0O Kpenb npea-
cTaBjsieT co60f JHTYIO KOHCTPYK- =
LHIO KPYIJOH, KBaapaTHOH HJH
npsimoyrosbHo# popmul. Ha puc.6
NnoKasaH OO6WHA BHI Kpyrjo#
KBAaJpaTHOH YHIHPEHHOH ONOPHI.
B neHTpe omopsl HMeeTcsl IHe3lO
12151 ycTaHOBKH cToek. Onopa ume-
€T MeTaJIIHYECKYIO PYuKY, NpHBa-
PEHHYI0 K JIHTOH KOHCTPYKIHH.
Ha HHXHefi noBepXHOCTH omnop
HMeeTCsl Haceuka IJIsi yBeJHue-
HHS TPEeHHs Ha KOHTAKTe C MOYBOH

YepTexkH ONOPH MOXKHO 3aKa-
sartb B U] um. A. A. Ckoyun-
ckoro 1 KHHUYH.

B ouncTHEIX 32605IX C compo- -
THBJIEHHEM TNOYBH BJABJHBAHHIO
or 1,45 no 3,2 MIla pekomennyert-
¢ npumeHsaTh Kpenb MK—97 ¢
YIIHDEHHHIMH OmnopaMH (B3aMeH

cepHiiHbIX). Popma onopu Kpyr- '

nasi, nauamerp 0,6 M. Kpenb

MK—97 ¢ cepufiHhIMH OnOpaMH 2| fis0 -
~N

MOXKET TPHUMEHSITbCSI MPH COMpo- )
THBJIEHHH TOYBH BIABJIHBaHHIO
Gosee 3,2 MIla.

B ouncTHHX 3a60siX, OCHa- 250
UeHHBX KpensiMH M—81 n

M—130, ¢ conpornBenHem nou- Puc. 6. Koncrpykrusnas cxema Metan-
Bl BJIaBJIHBAHHIO COOTBETCTBEHHO JIMYECKHX ONOP 10X HHARBHAYATEHYIO
meHee 2,6 u 2,6 MIla pekomeHny- npusaofiRyio Kpems

€TCsl 3aMEHAITb CepHHHble OMOphI

Ha YIIHDEHHHIE.

6.4. Tlpu ycTaHOBKe CTOEK HHAUBHAYaJbHON KPelH Ha YUIHPEHHHIe
OMOpH He06X0AUMO o6ecneyHBaTh 3a30p He MeHee 20 MM MEXIY YIUH-
PeHHOH ONopoll H OCHOBAHHEM MOCAJ0YHON KpPenH, YTO6bl HCKJII0YaTh
TIONaflaHHe ONop MOA OCHOBaHHe MOCAJOYHOH KpPeNH MpH NepefBHIKKe
nocJjenHen.

IMocagky KpoBJIH NpH HCHOJbL3OBAHHM YIIHPEHHHX ONOP HEOGXO-
AHMO OCYLIECTBJISITb B CJEAYIOLEM MOPSIKe: CHavyajJa pasrpy3HTb H
NePeHeCcTH THAPOCTOAKH BMeCTe C BEPXHAKAMH H OTNOpaMH, MocJje 4ero
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Ta6nanmma 12

Tunopasmepsl ymHpeHHHX OHOp

-6-55 6, Tun Homunansnoe E:ggg::; T Gopma u pasmep
MIa | croex [fONPOTEMCRe|noRepIIOcT | e ymupesnoi onops:
OnopH, M
Bonee 4|I'CY, TBT 0,20 0,0615 MO-1 Kpyrnas, d = 028
KCT, T npoexkTHan Macca 4,5 kr
2,5-4 To xe 0,20 0,0804 MO-2 Kpyrnas, d = 0,32 w,
npoexkTHax Macca 5,9 kr
1,6-2,5 - - 0,20 0,1250 MO-3 Kpyrnas, d = 0,4 m,
npoekTHas macca 7,6 kr
1,0-1,6f - , - 0,15 0,1564 MO-4 KsazparHan, co cropoHoit
0,4 M, paauyc 3axkpyriaeHus yr-
nos 0,07 M, npoexTHas Macca
8,2 xr
2,5-5,0 | .Cnyraag“ 0,80 0,3550 Ilpamoyronsnas
Bonree 5 |,Crytamk“ 0,80 0,2300 Qopwma, npunaras
B CEpPHHHOA Kpenu
1,45-3,2| MK-97 0,40 0,2830 Kpyrnas, d = 0,6 M

PasrpysHTb H NepeABHHYThb NOCAJ0YHYIO Kpefib. TO YMeHbILIAeT TPYAO-
€MKOCTb H NOTepH TFHIAPOCTOEK, BEPXHAKOB H OIOP.

Ipn HcONBb30BAHHH YIIHDEHHHIX ONOP HM3BJICYEHHE M MEPEHOCKY
KpemH MPOH3BOAAT H3 6e30nMacHOro Mecra JBoe paGOYHX: OJHH 3a-
UENJIsieT KPIOKOM H H3BJieKaeT CTORKY, a BTOPOA — BEPXHSIK M Omopy.
C uenbio ymeHbllleHHs! IOTepb H3-3a2 OGPYIIEHHH NOPOAH! ONMOpH, Ha-
XOAsIIHECS B TPETheM PSIRY KPeMH, HOJKHBI 6bITh CHaGKeHbl ChbeMHBIM
TpocHKoM. TPOCHK COeHHSIOT C ONOpo# nepej NepeABHKKOH Nocaaoy-
HO# KpenH. 3achiNaHHBle NMOPOXOA OMOPHl H3BNEKAIT C MOMOLIBIO
TalH HJH KpIOKa.

6.5. B ciyuae npuMeHeHHs YIIMPEHHBIX ONOP HEOGXOAUMO €060~
JlaTh CJlefyiolllHe NONOJHUTeNbHbie Mephl 6e30MacHOCTH:

— MpPH JIOCTAaBKE ONOP B OYHCTHOH 3a60#i KOHBeHepoM Tpebyercs
NPHKPEIVIATL MX C NOMOILLBIO TPOCHKOB H KPIOYKOB K CKpeGKaM KOH-
Befiepa;

— METaJIHYECKHE ONOphl C H3OTHYTBIMH HJIH OTOHTHIMH DPy4YKaMH
3aMeHNTb HOBBIMH;

— nepel pasrpysKoil CTOEK K PYUKe MeTaJIIHuecKOH Omnophl NpH-
KpPenasiTb TPOCHK HJIH MeTaJJIHYeCKHH KpIOK.

6.6. IlpumMeHeHHe MexaHH3MPOBAaHHHIX Kpenefi 1o ¢axropy rnpou-
HOCTH NOYBHl pa3pellaeTcsi NpH COGMIOREHHH YCJIOBHSA

F>_ L5ZPug.
6 EA_ 6
Mo cpasunenuio ¢ ycnosuem (30) B popmyae (31) xosdpdunuenr 1,5
YUYHTBIBA€T HEPABHOMEPHOCTb pacnpeesieHHs] KOHTAKTHBIX Hampsixke-
HHH NMOJ OCHOBaHHEM.
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6.7. B ouncTHbIX 3a6051X cO claGbiMH NOYBAMH He PEKOMEHAYETCs
NPHMEHSNTH JepPeBSHHBIE JIeXKHH C YCTAHOBKOH Ha HHX MeTaJJIHYeCKHX
cToek. JlepeBsiHHbIE JIE}KHH MOJI METAJIHYECKHMH CTOHKAMH YBeJTHYM-
BAIOT NOAAT/IHBOCTb KpPeNH npuMepHO Ha 0,5 TONUIMHBL JIEXKHS, TaK Kak
NPH CONPOTHBJIEHHH cTOeK, paBHoM 0,1-—0,12 MH, onu paspymaioTes.

7. YIIPABJIEHHE ITOPHbIM JABJIEHHEM
B OYHCTHbBIX 3ABOSIX NPH PASPABOTKE
CBHT YTOJibHbIX NMJIACTOB

7.1. Tlepen pa3paGoOTKONl CBHTH YrOJbHHX IJIACTOB HEOGXOAHMO
paccMoTpeTh cOBMelleHHbIe IUIaHb TOPHBIX pa6boT, BHIICHHTh HaJHUYHe
LEeJHKOB ¥ KpaeBhiX yacTell yrjisi Ha CMEXHHX YTOJbHHX NJAcTax H HX
pacnoJioXeHHe OTHOCHTEJIbHO BHEMOYHOrO cTOJ6a.

EcsiH Ha BHIeNeXalIHX H HHXKeJeXKAMHUX YTOJbHHX NJacTax HMe-
I0TCS1 HEJIHKH B KpaeBble YacTH, POEKIIHH KOTOPHIX NONANaIoT B mpefe-
Jibl BHIEMOYHOTO yyacTKa pa3pabaTniBaeMoro mjiacra, TO Ha KajeHaap-
HOM IJIaHe pa3BHTHS FOPHHX Pa6oT MO ITOMY IJIACTY H HA KapTorpam-
Me JOJIKHH GHTh HAHECeHH IPaHHUB 30H BJAMUAHHS 3THX UeJIHKOB
H KPaeBHIX yacTeH MO NMPEACTaBJECHHOH HHXKE MEeTOJHKE.

ITo creneHn onacHOCTH BJHSIHHS LEJHKOB H KpaeBbiX yacTell cMex-
HBIX IJI3CTOB HEOOGXOJHMO Pa3/iHYaTb TPH 30HHI:

— 30Ha nmoBbllieHHOR onacHoctH (3[10),

— onacuas 3ona (03),

— nporHo3Hasi 3oHa (I13).

Ilpu pa6ore ouncruoro 3a6os B 310 06buHO pe3KO CHHIKaeTcs
YCTOHUHBOCTb CJIO€B KPOBJIH, KpoMe TOTrO, Ha6J/ofaloTCA JHHAMHYEC-
KHE NPOsiBJIEHHs] TOPHOrO JaBJIeHHs], XapaKTepHble 1/l OcafoK TPYAHO-
o6pyialomuxcst 1opoll. DTO BbIPaXKaercsi B MTHOBEHHOM Pa3pyHIeHHH
HHXHHX CJIOEB KDPOBJIH MHJIH 3HQYHTENbHOH YacCTH MacCHBA BOKpYT
OUYHCTHOTO 326081 BIJIOTH A0 Cpe3a BCEro MeXAYMJIacThsl, YTO MOXeT
NPHBECTH K KaTacTpopHuecKOMY MNOBLIIEHHIO HAarpy3kH Ha Kpenb.
B 37Ol 30He YacTO YBEJIHYMBAIOTCA NMy4YeHHE NOYBHl H OTKHM YIJf.

Ilpu pa6ote ouHCTHOro 32605 B O3 NPOHCXOAHT CHHXKEHHE YCTOH-
YHBOCTH HHJKHHX CJIOEB KPOBJIH 32 CyeT NOBHIIEHHOH TPEIHHOBATOCTH
H pacclioeHHs.

Ha paGoty ourcrHOro 3a6os B I13 LeaHkH H KpaeBbie 4YaCTH MOTYT
HE OKa3biBaTb 3aMETHOTO BJIHSIHHS, BO3MOXHH JIHIIb 3MH30AHYECKHE
H3MeHeHHsl YCTOHYHBOCTH HHXKHEro CJIOS, NPHYPOUEHHBIE, KaK NPaBHJIO,
K MOMEHTaM COBOKYIHOro BO3leACTBHSI ()aKTOpOB, YCJOXKHSIOUHX
ynpaBJjeHHe KpoBJied (BTOpHYHHIE OCaJKH, re0JJOrHyecKHe HApYLIeHHs,
JAJIHTe/IbHHEe NPOCTOH 3a60eB H Ap.).

B npakTrke BO3MOXHBH CJIefyOLIHE OCHOBHbIE CX€Mbl B3aHMHOTO
pacnonoxeHHsl HEeJHKOB (KpaeBbix 4acTeil) H OYHCTHHIX 3a60eB, Mpo-
xopAwHx nop (Han) HHMH (puc. 7). Ha pucyHke MITPHXOBKO#H 0603Ha-
4eHo BbIpa60oTaHHOE NPOCTPAHCTBO MO BIAHSIOLIEMY IMJIACTY.

Ha cxeme 1 nokasaHO pacnosnoxeHue 1eJHKa Ha noapaGarhiBalo-
1leM HIH HajapabaThiBaloIleM INVIacTe NPHMEPHO NepHeHAHKYJSIPHO
HamnpapJieHHIO MOJABHTAHMY J1aBH Ha pa3paGaTbiBaeMOM Iiacre (C OT-
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Puac. 7. Cxenm nagpaborkm (moapa6oTkm)

KJIOHEHHEM OT MepPHeHAHKYJsApa He 6osee yeM HA 25°). Takne HENHKH
AJISi KPAaTKOCTH ONHCaHHMSA B NacHOPTaX ynmpaBJeHHS KpoBJel cieayer
Ha3blBaTb «HePNEHAHKYIAPHHIMH>,

Ha cxeme 2 nokasano pacrosioxeHHe LeJHKa NPUMEPHO napal-
JIEJIbHO HanpapJieHHIO NMOABHraHHsA 3a60s1 (C OTKJIOHEHHEM OT mapal-
JenbHOCTH MeHee 256°). TakWe LeJHKH cCaeAyeT HasmlBaTb «napas-
JIeJIbHBIMH>.

INo ananoruH: Ha cxeme 3 NoKasaHa «napajjeibHasi» KpaeBas
4yacTb, a Ha cxeMe 4 — «nepneHauKyasipHasi». Ha cxeme 3 kpaeBas
4acTb NOKa3aHa y BepXHe# rpaHHIIn JIaBhl, K 3TOH Xe CXeMe OTHOCHATCS
H cJIy4aH pacro/ioXeHHsl KpaeBOH 4acCTH y HHXKHel rpanuubl. Llequku
H KpaeBble 4acTH, OTKJIOHSIOIHECS OT MepNeHIHKYNApa HiH napajieny
K HanpapJieHHIO NOJBHraHHs 326051 Ha yros Gosee 25°, cenyeT Ha3H-
BaTb «IHAarOHaJbHLIMH».

Ha cxemax 5 # 6 nokasaHh ciyuaH, KOrja KpaeBne YacCTH CONpsi-
JKeHBl NoJ HeKOTOpPHM yriiom. Ciyuait Ha cxeme 5 cleayer HasHBaTb
«BHICTYNIOM KpaeBOH 4acTH», a Ha cxeMe 6 — «BHICTynoM BHpa6oTaH-
HOro IPOCTPAHCTBa».

[pu cxeme | Bo3neficTBHe HeIHK2 HauYHHaeTCA JO MOAXOAA K rpa-
HHIle ero NMPOeKUHH H NOCTeNeHHO YCHJIHBAeTCsi 10 Mepe MOABHIaHHS
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OYHCTHOro 3a60sl MO HampapJeHHIO BHXOAa H3 30HH BJAHsAHHA. Hau-
GoJbllee BIAHsIHHE HabJiofaeTcs NPH BHIXOJe H3-TIOMA LEeJHKA, a TakxKe
npu cxope ¢ Hero. [ipu cxeme 4 cTemeHb BAMSIHHSA KpaeBOH uactu
3aBHCHT OT Hanpap/IeHHs] MOJBHraHHsI OYHCTHOFO 3a60s1 no paspaba-
ThiBaeMoOMY nJaacty. [1pH Hanpa6orKe (aHAJOrHUHO H APH noApaborke)
B CJydae BBIXOfia H3-NOJA NepNeHIHKYJSPHOH KpaeBOH uacTH (cxe-
Ma 4, a), a TakxKe H3-NOJl BLICTYNa KpaeBo# yacTH (cxema 5, 6) Baus-
Hue Goabllie, yeM NPH BXOAe noj HHX (cxemu 4, 6 # 5, a). Ilpu cxe-
me 6 — Hao6OpOT: MPH BXOe NoJ, BHICTYN BHPa6OTaHHOro NPOCTPaHCT-
Ba BJusiHHe 60Jiblile, YeM TPH BHIXOjE H3-10J HEro.

Bausinue napannesbHbiXx HENMKOB H KpaeBHX uacTedi Ha padory
OYHCTHBIX 3a60eB MposiBJsieTcs cjabee, yeM nepneHAHKYJASIPHHX, HO
6oJsiee JJHTENbHOE BpeMs.

BuinsiHHe [HAroOHaJbHBIX LEJIHKOB H KPAeBHIX YacTe, Kak NpaBHJo,
TOXe ciabee, ueM nepneHRUKYIspHLIX. [103TOMY HHXe peKOMeHAyeTcH
NpH TOCTPOEHHH TPAHHI 30H BJHAHHS nojd (HAaA) [AHArOHaJbHBLIMH
NEeJIHKaMH H KpaeBbIMH 4acTAMH HCNO/Nb30BaTh MI0Ka NapaMeTphl alib-
HOCTH BJIHSIHHS, YCTaHOBJIEHHBIE JJIS MapaIe/IbHBIX LEJHKOB.

Ecnu npu pa6ore ouncTHoro 3a6osi dakTHuecKuii xapaxkrep npo-
SIBJIEHHH FOPHOro NABJIEHHS B 30HE OTJIHYAeTCs OT M0JY4eHHOro npor-
HO30M, TO Ha3BaHHe 30HH H MEPONPHATHS 1[0 YNpPaBJEHHIO KPOBJeH
B HEeH NOJIXXHHI ObiTh CKOppekTHpoBaHH. Hanpumep, eciin npH BefeHUH
OYHCTHBLIX paGOT B ONACHOH 30He, HAPAAY CO CHHIKEHHEM YCTOHYHBOCTH
HHXHHX CJI0eB KpPOBJIH, HaGJIORAIOTCA NHHaMHYECKHE TMpOSABJEHHS
rOPHOTo JaBJIEHHS H YBeJIHUEHHe aBJIEHHS Ha Kpelb, TO NIOCTPOEHHYIO
OMAacCHYI0 30HY cJieayeT paccMaTpHBaTh KaK 30HY NOBLIIIEHHOR onac-
HoctH. [lpu BeseHun ouMcTHHIX paGoT nop (HaA) mapasjesbHHMH
UeJTHKAMH M KpaeBHIMH YacTSIMH, a TaKXKe NPH BXOJe TIOA NepleH AHKY-
JisipHBle KpaeBhie YaCTH U B 30HY BJHSIHHSA Hal HHMH gonyckaercsa 3[10
paccmarpHBaTh Kak O3, ecsiH B Hefl HPOHCXOZHT TOJNBKO CHHXKEHHE
YCTOHYHBOCTH HHXKHHX cJioeB KpoBJH. [IpH BeaeHHH O4yHCTHBIX paGoT
noa (Haj) NEepNeHAHKYJASIPHBIMH LEJHKAMH M NPH BHIXOAE M3-TOX
neprneHpHKy/ASpHEIX KpaeBuiX yacreil He gomyckaercs 3I10 paccmar-
puBath kak O3, Tak Kak B Haya/bHLIf MEPHOJ BJAHSHHE MOXeT OHITh
Majio 3aMeTHLIM, a8 NMPH BHIXOLE H3 30HH — Pe3KO YBEJHUHTHCH.

7.2. Pa3mepnl 30H BausaHua (30H II'J1) npu paanuyHbix cxeMmax
Hazpa6oTKH (moAPaGOTKH) XapaKTEPH3YIOTCH AajbHOCTHIO BJHAHHS
Ile/IHKOB H KPaeBHIX 4acTeil H yrJaMH BIHSHHS.

I'panuust 3o I1II']] onpenensioTcss reoMeTpHYECKHM MOCTPOEHHEM
Ha BEPTHKaJIbHBIX pa3spesax, N0 CeYeHHAM, NeprneHIHKY/ASPHBIM K rpa-
HHIAM LIEJHKOB HJIH KpaeBblX yacTeil.

HcxonHbie gaHHBle QJiA IOCTPOEHHS] I'PAHHIL 30H:

H — rny6uHa 3aneranus njacra, Ha KOTOPOM OCTABJIEH LEJIHK WY
KpaeBas 4acTb, M; Mg — BHIHHMaeMasi MOIHOCTh IIACTa, HA KOTOPOM
OCTaBJieH LeNHK HJIH KPaeBas 4acThb, M; h — MOIIHOCTb HOPOA MEXAy-
NAaCTbfl MEXAY BJAMSIONIHM M pa3pabaTHBaeMHM IJIaCTaMH, M; @ —
LIHPDHHA LieJIHKa, M; | — IIHpHHA 30HH ONOPHOro AABJIEHHA N0 NJAaCTY,
Ha KOTOPOM OCTaBJIEH LIeJIMK HJIH KpaeBasi 4acTb, M.
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Puc. 8. HomorpaMma A1 onpeseneHHs NIMPHHE 30HH ONOPHOTO
AaBJIEHNA HA BAMAOIIEM NJIaCTe

Ipu nocrpoenun rpanun 3on I1I'[] uennkamu cienyer HasnBaThb
HeoTpaboTaHHHE YHaCTKH Ha CMEXKHBIX YTOJIbHBIX MJAcTax WHPHHOH
10 21. Yuactku wHpHHOA Gostee 2| cienyer paccMaTpHBaTh Kak Kpae-
BhI€ YAaCTH YroJbHOro miacra. JlJisi ie/JIMKoB LIMPHHOH MeHee 2m, rpa-
HHIB 30H HE CTPOSIT.

Pasmepn 30n IIT'J] B nouBy (uampa6oTka) M KpoBJIO (moapa-
60TKa) npH NPOYHX PABHBIX YCJOBHAX NPHHHMAThb OIHHAKOBHIMH.

IMocrpoenne 30n I1I']] Ha paspe3ax NpOH3BOAHTCA B TAKOH mocJe-
JOBaTeJbHOCTH.

Ha BhiKonHpOBKe C COBMEIEHHOro NJiaHa ropHeIX pa6oT (no Bius-
joleMy H pa3paGaTHBaeMOMY IL1acTaM) HEOOGXOAHMO ONpejeNHThb
ceueHHe, NepNeHAMKYJSPHOe FPaHHIAM LeJHKAa HJIH KpaeBOH 4acTH,
H [IOCTPOHTb BePTHKAJbHBIA pa3pe3 B npHHsATOM MaciitaGe. Ha paape-
3e HOJXKHBI GbITh NIOKa3aHbl: BAHAIONIMA U pa3pabaThiBaeMbiii I1aCTH,
HeJHK (KpaeBasl yacTh), NOJIOXKEHHE OYHCTHOro 3a60s1 Ha paspabaThi-
BaeMoM IJacre.

ITo nomorpamme* (puc. 8) ompenenHTb WHPHHY 30HBI ONMOPHOrO
naBJieHHsi | Mo maacTy, Ha KOTOPOM OCTaBJieH UEJHK HJH KpaeBas
yacTtb. llupHHa 30HH ONOPHOrO NaBJIEHHS ONpefeasiercs MO riay6uHe
3aneranuss H u BHIHHMaeMOH MOILHOCTH BJHSIOILIEro mjacTa mg Ha

* HueTpyxyusn no Ge3onacHOMY BEIEHHIO TOPHHIX PaGOT HA MAACTaX, CKAOHHHX
K BHE3anHeIM BHGpocaM yras, nopoas H ra3a. M.:Henpa, 1977. 159 c.
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Puc. 9. BespasMepHue 3HaueHua AanbHOCTH Baugrua son IIT/I:

—_——— - 1-3 -~ or »NApanienbHH X" HENTHKOB H KpaeBHX 9JacTeil;

~ 1-3 - or ,nepmeHAMKYIAPHMX“ HeIHKOB H KPaeBMX dYacTed
y4acTKe, I'le OCTaBJ/IeH LeJIHK HJIH KpaeBas 4yactb. [IpH onpeneneHuH
BeJHYHHH | HEOGXOXHMO CTPEMHThCH K 6oJiee CTPOroMy HaHECEHHIO
Touek ¢ KoopauHaTtaMu H; u my;, Ha Homorpammy. Ha puc. 8 nokasaun
npuMep onpenenenusi t. Jas H=640 M 1 mp = 1,2 M moayuaiot L= 50 M.
Kpupasi, coorsercTByionias mg=1,2 M, noayueHa uHTepnoasiuued
MeXnay 3HaueHHAMH mg=1 H 1,6 m.

3Has WHPHHY UEJIHKA @ H UIHPHHY 30HH ONOPHOro AaBJieHusi l,
onpeneasior 6e3pasMepHoe OTHouleHHe a; /li; ANsl KpaeBbIX yacrel
3TO OTHOweHHe Gyaer Bceraa MOCTOSIHHO H paBHO 2 (a/l=21/1=2),
Llenuks, y KoTopsix a; /L;>2, cUHTaThb KPaeBHMH 4acTAMH.

Tlo nomorpamme (pHc. 9) onpeneaHuTh rpaHHUUB AaJbHOCTH BJIHSI-
nus 3I10, O3 u 13 B Geapasmepubix BenuuuHax. Ha nomorpamme
110 OCH a6cuHcC OT/I0XKeHa Ge3pa3MepHast IIHPHHA Heauka a/l, no ocu

OpPAMHAT — JAJbHOCTh BIHSIHHSA LieJIMKA, BhlpaxKeHHas Ge3pa3MepHHIM
orHouieHHeM N/1 (rae N — BeqHyHHa RaJbHOCTH BausiHHA, M). Kpu-
Bast / COOTBeTCTBYeT rpaHuue paibHoctd Bauauua 3[10 gaa pasnnu-
HHX 3HaueHu# a/l, kpuBas 2 — O3, kpuBas 3 — [13. I'paHHUB KaJb-
Hocty BausHusa 3110, O3, [13 B KaXXAOM KOHKPETHOM clyuae onpeje-
JSIOT NMyTeM NPOBENEHHs H3 TOUKH Ha ocH abcuucc, paBHoO# a; /1;,
NPAMOH, NapajjenbHOli OCH OpAMHAT RO NeEpecevyeHHsi C KPUBHIMH J,
2, 3. OpauHaTH TOYeK nepecedyeHHsl 6yAyT ONpeNeNiTh rPaHHLbL Jab-
HocTH Bananus 3110, O3, I13, Buipaxennnie B 6e3pa3MepHHIX OTHOIIE-
HHsAx N;/1; N2/U; N3/L Ha puc. 9 nokasan npuMep onpeneJieHHs rpa-
HHL paabHocTd Bausinua 3110, O3, I13. [as otHowenus a; /1,=0,46
nonyuum Ny, /13 =2,7; Ny /li=4,1; Ny /1i=5,4.

Ipannuet 3T10, O3 u I13 or KpaeBhix yacrel cienyeT ONpenesATh
TaK e, KaK H OT IeJIMKOB, npuHuMas a/l=2.

TlepeBectn Gespasmepunie rpanuusl Ni/l; No/1; N3/l B pasmep-
Hble Ny, Ng, N3 nyTeM yMHOXXEHHsI Ha LIHPHHY 30HbI ONIOPHOTO JaBJie-
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Puc. 10. Cxema noctpoennsa son IIT'JT or ygexuxa

nust . Hanpumep, npu Ni/14=2,7 u 1; =50 m 3nauenne Nj; Gyner
2,7 - 50=135 M.

Onpenenutb pasmeps 30 IIF'J B nuiockocTH paspa6arniBaeMoro
niacra Ha paspes3ax MO CedeHHSIM, NMEPNeHAMKYJISPHHM TPaHHIAM
LEJTHKOB HJIH KpaeBHIX 4acTed.

Iocrpoense 30n I[1I']] Ha pa3pe3e NPOH3BOLHTbL COIVIACHO CXEMaM
(puc. 10 u 11). Lludpoit 1 (cm. puc. 10) o603HaueH BAHSIOWHME MIACT,
a 2 — paspa6aTniBaeMblii. Touku A i B Ha paspe3e — rpanuusl uenu-
Ka, ocTaBJieHHoro Ha miacre 1. [TocTpoenue cienyer HauHHaTh C npo-
BefleHHs rpanun aanbioctd Bausuus 3110, O3, 13, 1. e. ¢ nposenenus
nNpsIMBIX JIMHHH, NapajjebHbIX HANJacTOBAaHHIO M PacnoJOXKeHHBIX
Ha paccrosinud N;, N, N3 or Bausiionmiero mjacra. 3areM OT TPaHHIL
LeJIHKa NPOBOAAT NmpsiMble noj yrjom 60° K HansacToBaHHIO IO nepe-
ceueHHs ¢ rpanuuei naapHoctd Bausuust 3T10 B Toukax K u C; oTpeskn
AK u BC (cm. puc. 10) asasiorca GokosoiMH rpanuunamu 3110. U3
toueK nepecevenusi K 1 C npoBOAAT NepneHAHKYAsiPHBIE K HAMJIACTO-
BaHHIO JIMHKH [0 NepeceyeHHsl ¢ TPaHHIAMH AaJbHOCTH BAHAHHA O3
u I13 B Toukax P, E, G, F. Orpesku KP u CE, PG u EF sBasiorcs
60KoBHIMH TpaHHuaMHi coorBeTcTBeHHO O3 u T13. Takum o6pasom,
rpaduyecky onpenensiorT, B KaKylo H3 TpPexX 30H 1ONajaeT OYHCTHOH
3a6oif M pasmephl 3TOH 30HH Ha pa3pabGaTbiBaeMOM mJacte. Paspa-
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Pac 11. Cxema nocrpoenns som III'J[ oT kpaeBrx uacTeit

6artniBaeMbiii maact 2 (cM. puc. 10) nonapaer B O3. Toukn M u [
SIBJISIOTCA TPAHHMIAMM 3TOi 30HH HA pa3pabaThBaeMoM nJacre. Aua-
Jgoruuso crposit 3oHn IIT'J] oT nesnka B KpoBJaiO NpH noapaboTke.

Ha puc. 11 nokasano nocrpoenne 3oH INII']l ot KpaeBHXx uacTeil.
Tpannust nansHoctu sausiuus 3110, O3 u [13 (KC, PE, GF), a takxe
60KOBbIE TPaHHILI CO CTOPOHH BHIpaGoTanHoro npoctpauncrsa (BC,
CE, EF) crpoAT TaK Xe, KaK H 1Jf LeJHKOB. BokoBhe rpanHns co
croponnt MaccuBa (AK, KP, PG) nposoaaT no HOpMaJu K Hamjiacro-

BaHHMIO HAa PAcCTOSIHHH 1 OT KPOMKH KpaeBoil 4actd (cM. puc. 11).
Ipanuunt son Il oT KpaeBeIX 4acTedl B KPOBJIO M MOYBY CTPOST
OJIHHAKOBO.

Hpyroit cnoco6 nocrpoennsi 3on II['[] sakaouaerca B ToM, uTo
MpeaBapHUTE/IbHO ONPEeISIOT, B KaKyl0 H3 30H N0NafaeT yuacToK pas-
pabaTeiBaemoro miacra. Ins sroro mo ocu abeuuee (cM. puc. 9)
OTKJIaJblBaIOT 6€3pa3MepHOe OTHOLIEHHe a/l, a 10 OCH OPAHHAT BMECTO
N/l oTknanbiBaoT BeiuKC/IeHHYI0 BesHYHHY h/1. TTo moa0XeHHI0 TOUKH
C YKa3aHHLIMH KOODAHHATaMH ONpejeNsiioT, B KAKOH 30He OHa Haxo-
aurcst. Hanpumep, npu a/L=0,85 u h/1=1,7 (cm. puc. 9) Touka
naxoautcst B 3T10, n onpenensite rpaHuunl gaabHOCTH Bausiuusa 3110,
O3 u I13 ner Heo6xoaumocTtH. I'panuisl 3110 Ha paspabaThiBaeMoM
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IJiacTe HaXOAAT NMyTeM MPOBEJeHHS OT TPaHHI leJHKa NPAMBIX MO
yraoM 60° K HanJacTOBaHHIO A0 MepeceueHHsi ¢ pa3pabaTbiBaeMbIM
IJIaCTOM.

ITepBuifi cnoco6 pekoMeHAyeTcsi B TeX CJAydasiX, KOrjla OT LieJHKa
HJIH KpaeBOfl 4acTH HYXKHO NOCTPOHTb NOJHOCTHIO rpannun 3[10, O3
u 13, HanpuMep, nNpH HaauuHH 1O (HAA) HeJHKAMH HJH KpaeBhIMH
YacCTAMH HECKOJIbKHX pa3pabaThiBaeMbiX miaacToB. Bo Bcex ocTasibHBIX
clyuasix peKkoMeHayeTcs BTOpo#l crmoco6 mocrpoenus son IIT 1.

Ot BbiCTYNnOB KpaeBmliX uacTeif MJIHM BHICTYNOB BHPaGOTAHHOrO
NPOCTPAHCTBA, T. €. OT ABYX KpaeBHIX uacTei, CONPSIKEHHBIX MOJ He-
KOTOPHIM YrJIoM, 30Hb III'J] HEO6XOAHMO CTPOHTb OTAEJbHO Ha pas-
pe3ax mo CeueHHSM, NepPNeHIHKYJSPHBIM KaxXNOH M3 CONPsiXKeHHBIX
KpaeBbiX yacrei. B 3aBHCHMOCTH OT pacmoyioXKeHHs MO OTHOLLEHHIO
K OUHCTHHIM pafoTam Ha pa3pabaThiBaeMOM ILIacTe KpaeBhle 4acTH
clellyeT pacCMaTpHBaTh KaK «Iapajjie/ibHble», «HeprneHIHKYIsipHbie»
HJIH «HarOHaJbHBIE».

IIpu nmoctpoenun 30H III'J] Ha paspesax rpaHula Mexjay ABYMsi
3oHamu (3710 u O3 uaun O3 u I13) Moxer npoiiTH no paspabGaruiBae-
MoMmy mjacty. B 3THx cayuasx ciemyer cumTtaTth, YyTo pa6oThl GyayT
NpoOH3BOAHTLCSI B Gosiee onacHo# 30He.

Ilpn nannuue moj (Hanx) UeNMKAMH HJIH KpaeBBIMH 4YacTIMH
HECKOJIbKHX pa3pabaThiBaeMbiX YroJibHHIX IJ1acTOB rpaHHubl 3ou 1T
CTPOAT Jisl KaXaoro W3 Hux. CjenyeT yYyHTHIBaTh, YTO OT OJHOTO H
TOTO e LeJHKa HJIH KPaeBOH YaCTH 3TH 30HH MOTYT HMETb Pa3JjIHYHEIE
pasMepbl B 3aBHCHMOCTH OT CXeMbl HaApaGOTKH HJIH NOAPaGOTKH 1O
KaXAOMYy IJIaCTy H MOLIHOCTH MEeXAYNJacTbsl (CM. pHc. 7).

Ipu Hannuuu non (Han) paspabGaTbiBaeMbiM IUIACTOM HECKOJBKHX
TJIAaCTOB C OCTABJIEHHBIMH IeJHKaMH HJIH KpaeBHIMH YaCTSIMH 30HbI
TII'I Heo6XOAHMO CTPOHTH OT KaXKAOro H3 HHX.

B cayuae HajoXeHHSI Ha pa3pabaTbiBaeMOM ILIacTe 30H BJIHSHHSA
OT HECKOJIBKHX CMEXHBIX MJIACTOB I'DAHHMLY 30HHI OT OJHOrO IJAacTa,
TIONajaiolLylo B 30Hy OT JPYroro H He NPeBbIIIAIOLLYI0 3Ty 30HY IO
CTeNneHH OMAacHOCTH, HAa IUIAHBl He HAHOCHT.

Fpanuun 3ox III'[l, nocTtpoeHHble Ha pa3pe3ax, HeOGXOAHMO Ha-
HECTH Ha CrelHaJbHYIO BLIKOMHPOBKY C COBMEIIEHHOrO MJ1aHa ropHbIX
paboT Mo CMEXHbIM MJacTaM, KaJieHJapHbIH MJaH Pa3BHTHA TOPHBIX
pa6oT, a TakKe Ha KapTorpaMMy rOpHHIX paGoT.

OGo3nauenus rpanun 3o [1I'J] Ha KaJleHIapHOM IJIaHe Pa3BHTHSA
TOPHBIX Pa6oT JOJXKHH ynoBJieTBOpsiTh TpeGoBanuaM®. Brosb rpaHu-
Iibl BHYTPH 30HBI KPACHBIM I{BETOM CJIelyeT YKa3blBaThb Ha3BaHHE 30HBI
(3110, O3 uau I13).

7.3. Tlpu nepexone ouucTHbIMH 3a6osimu 30H [IT'Jl Heo6xomumo
BHINOJIHATE CJIEAYOLIHe TpeGOBaHHS:

1) T'naBublil MapKmeinep wWaxThl fOJKeH 3a61aroBpeMeHHO (He
MeHee, yeMm 3a 20 M g0 rpanuub 30Hb IIT'Jl) yBeaOMHTH riaBHOro
HH)XKeHepa LIaxThi 0 NOLX0/e OYyHCTHOro 3a6os K 3oue I1I']], a B xansb-

* Tpe6OBaHHSA K COCTABJEHHI0O H O(POPMIEHHIO KaJeHJapPHHX IUIAHOB Pa3BHTHA
FOpHHX pa6oT MO yroJibHHM H CJAaHLEeBHM waxTaMm H paspesam. MYII CCCP. 13 c.

60



HeilllleM O BhIXOJi¢ H3 Hee. Y4acCTKOBBLIA Mapkilefilep W HaYaJAbHHK
ydyacTka AOJXKHBI HAa I'PAHHLAX 30H NOA (Hal) NepHeHAHUKYJISIPHBIMH
IleJJHKaMH H KPaeBhIMH YacTSIMH YCTAHOBHTb B BHIpaGOTKax mpeny-
npexayioure 3uaku: 3[10, O3 uau 13 co crpesnkoit, ykasupaomies,
B KakKo# CTOpOHE PachnosioxeHa 30Ha.

Ilpn pa6ore ouncTHOro 3a6ost nox (Haja) napaJJiejbHbBIMH LEJHKA-
MH H KD4eBBIMH YacTIMH NpPEAYNPEXAAIOWHHA 3HAK HOJKEH OhiTh
YCTaHOBJIEH Yy BXOAa B OYHCTHOH 3260, Ha 3HaKe MEJIOM JOJIKHA GhITh
ykasana 3oHa I1T' ]l 1 HoMepa ceKuHil HIH PaM KpelH, MeX1y KOTOpbI-
MH OHa pacnojoxeHa.

EcJiH TaKHe LeJHKH HJIH KpaeBhle YaCcTH PacroJIOXKeHbl 0], HEKOTO-
PbIM YTJIOM K HanpapJ/leHHIo noABHraHus 3a6os H 3oHa [1T'J] nepeme-
maercsi BAOJb 326051, TO TeXHHYECKHH HaA30p y4acTKa Mo yKas3aHHIO
HayaJbHHKA y4acTKa JOJIXKEH €XeCyTOYHO Ha 3HaKe OTMeuaTb HOBHIe
HOMepa CeKIIHA H paM, B6/IH3H KOTOPHX NPOXOAHT rpanuna sounl [T 1.

2) Tlpu cocraB/ieHHH MPOEKTOB BCKPHITHA M MOATOTOBKH BhIEMOQY-
HBIX Y4aCTKOB Heo6XxoaHMo 3a6bsaroBpeMeHHo (3a 3—5 Jer H GoJee)
NPHHHMATb TaKHE DEIleHHs, NMPH OCYLIeCTBJEHHH KOTOPHIX BJIHSIHHE
3on III']] 6blJ10 Gbl HCKJIOYEHO MOJHOCTBIO MM 6blJIO MHHHMAJIbHBIM.
Jas 3roro pekomeHpyeTcsi:

— NepexonuTh Ha GecleIHKOBYIO TEXHOJIOTHIO HJIH HOMYCKaThb OC-
TaBJIEHHE 1IeJHKOB HIMPHHOH He Gosiee 2mg;

— HCKJIIOYaTh NPOXOXKAEHHe OYHCTHHIX 3a60eB noj (Hanx) LesHKa-
MH HJIH KpaeBRIMH 4YaCTAMH, T'PAHHIH KOTOPBIX MNepPneHAHKYJSIPHBI
HanpasJIEHHIO NIOJBHraHHs 3260€B; JKeJaTeJbHO pa3BOPaYHBATh OUHCT-
HOH 3a60d TakHM 06pa3oM, YTOOGHl yroJs MeXay HHM H HpOeKuHuei
rpaHHib HeJHKa Gblyl Gosee 25°%;

— 110 BO3MOXHOCTH HCKJIIOYATh CJy4aH BBIXOAA OYHCTHHIX 3a60eB,
pacnoJioXKeHHHIX NoA (Haj) nepneHAHKYJIAPHHIMH KPaeBHIMH YaCTSMH.
Jais1 310r0 HEOGXONHMMO H3MEHNATh HalpaB/eHHe NOABHIaHHS OYHCTHHIX
3a60eB TaKHM 06pPa3oM, YTOGHI BMECTO BHIXOJA OCYIIECTBJSAJICH BXOA.
Ecny H3MeHHTb HanpaBJ/ieHHe NOABHraHHs B 60/bLIelH YacTH MAaXTHOTO
10OJISI HEBO3MOXHO, TO 3TO PEKOMEHIAYeTCs AeNaTh B OTHENbHHIX Bhie-
MOYHBIX cron6ax. Hanpumep, npH Goabilof AHHEe BHIEMOYHOrO CTO/6a
¥ NpoeKuuH Kpaepoi yactu 2 (puc. 12) B cepeanne BuieMOuHOro cTosi6a
HAH GJHXKe K 3ajHeli ero rpasHue | peKOMeHAYyeTcCs PaclOJOXHTb
pa3spe3Hyio meub 3 TakHM 06pa3oM, 4To6Hl CHauaja orpaboraTth npa-
BYIO 4acTb cTosi6a (mo crpesike 4), OCywleCTBHB BXOJA B 06J1aCTh MOX
KpaeBO#H 4acTbIiO HJIH Haj HeH, a 3aTeM oTpaboTaTh OCTaBILYIOCHA 4acTh
cTon6a B HanmpaBJIeHHH MO CTpeJiKe 5;

— N0 BO3MOXHOCTH NPelyCMaTpHBaTb N0 OKOHUYAHHH OUYHCTHBIX
paboT B TOH HJH HHOH YACTH WIAXTHOrO MNOJs Ha BJHSIOILIEM MJAacTe
YaCTHYHYIO BBIEMKY II€JJHKOB (HanpHMmep, GypOMIHEKOBYIO).

7.4. B npoeKkTe NoAroTOBKH OYHCTHLIX 3260€B H B MACMOpPTE YNpas-
JIeHHsi KpOBJieli H KpemJIeHHs1 HeOGXOAHMO NPeNyCMOTPeTb AOMOJHH-
TeJIbHbIE MEPONIPHSTHSA MO YIPABJIEHHIO KPOBJIeH H KPEIJIEHHIO B 30HAX
[T 1, npenoTBpauiaomHe WM HEATPANH3YIOMHe ONacHLIE NpOsiBJie-
HHSl TOpPHOro nasjenus. IIpn 3TOM HeoGX0AHMO PYKOBOICTBOBATbCS
CHENYIOIHMH TONOXEHHAMH.
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Puc. 12. Cnocob orpaboTkn BmemouHoro crorba noa (Baa) mepmenau-
K)’II}IPHOﬂ KPa.eBOfi JacThI0 CMEXHOro mninacra:

1 - rpanmga BHeMOYHOro CTon6a; 2 ~ Npoeknuas KpPaeBOH WAaCTH CMEXHOTO
nnacta; 3 — paspesnas meus; 4, 5 — mociesoBaTensHOCTh OTPaGOTRM ydacTxoB
BHEMOYHOro cronba

1. Ilpn Bxoxne ouncTHuIX 3a6oeB B 310 pekoMeHnyeTcs nepeBecTH
THN KPOBJH MO Harpy3ouHbIM cBOMCTBaM B Gojee TsKenbldl (jerkas
KPOBJIsi HePeBOAHTCS B CPEIHIOI0, CPEAHSAA — B TSIXKEJYI0), a N0 YCTOH-
YHBOCTH — B MeHee ycroiuuniii. [Ipn nmepeBoje cpenHell KpoBJM B
TSXKEJIyl0 CONPOTHBJICHHE KpenmH cjeiyeT nosbimuarth B 1,5—2 pasa.
Ilpn nepeBoje JIeTKOH KPOBJIH B CPEIHIOI0 COMPOTHBJIEHHE KpelH
HeoGXOAHMO MOBHINATH B COOTBETCTBHH ¢ Tal6J. 4.

2. Tlpu Bxone ounctHOro 3a6osi B O3 caenyer nepeBeCTH THII KPOB-
JIH 1O YCTOHYHBOCTH B MEHEe YCTOHUHBHIH (yCTOHUHBasi — B CpefiHed
YCTOHYHBOCTH H T. 1.).

3. Tlpn Bxose ouncTHbX 3a60eB B 310 nam O3 noaxHo GHTH
NpefyCMOTPEHO NPHMEHEHHe MEpONpPHATHH 1O NMpeLoTBpAILeHHIO 06-
PYLIEHHH KPOBJH.

INpu Bxoze ouncTHHX 3a6oeB B 310 uau O3 oT mapaJsienbHBIX
HJIH JHAroHaNbHBIX LEJHKOB H KpaeBbIX 4YacTed M NpH BXOAe INOX
nepneHAHKY/sipHble KpaeBble YacTH HJH B 30HBI BJHSIHHS Haj HHMH
MEepONPHATHS N0 NPeJOTBPaUIEHHIO OGPYILIEHHH KPOBJIH OCYLIECTBJSATD
NPH yXyAIIeHHH ee cocTOsAHHs. COCTOsIHHE KPOBJIH OLleHHBATh 1O KO3(p-
(HIHEHTaM TPEUHHOBATOCTH, BbIBAJOB H YCTynoB (paszen 9) exe-
CYTOUHO.

Ilpu Bxozme ouncTHBIX 3a60eB B 3[10 OT nepneHAHKYJIAPHBIX LETH-
KOB H KpaeBbIX 4YacTeidl (B ciiyyae BbIX0Ja H3-NOJ NEPHEHAHKYJSIPHBIX
KpaeBbIX yacTel WiH H3 06J1aCTH Hal HHMH) MEDONPHSATHS NO NpenoT-
BpalleHHIO OGpYIUEHHH KPOBJIH OCYLIECTBJSTh HeMENJIeHHO, XOTH B
HavaJIbHBIA MepHoj paGoTH COCTOSIHHE KPOBJIH MOXET H He YXYALIaTh-
cs. Tlpu Bxoxe ouncTHHX 3a6oeB B O3 paspemiaercsi OCyieCTBJATh
MEepOMPHATHS 110 MPEeXOTBPAlLEHHIO OGP YIIeHHA KPOBJIH MOCTe yXyILre-
HHUSI €e COCTOSIHHS.

Jns CHHXKEHHS] HHTEHCHBHOCTH NPOSIBJIEHHH TOPHOrO AaBJIeHHs
HeO6XO[HMO NMPHMEHATb CJACAYIOIHE MEPONPUSATHS.

— lloBbicHTh HayaJbHHH pacmop Kpenu: IPH JIETKOH KpoBJje
no 0,6P, , npu cpenneii xo 0,8R, , npu taxenoi g0 0,9P, . Eciu nosmi-
IIeHHe Ha4yaJbHOrO pacrnopa A0 Tpe6yeMOro ypoBHSl He MOXeT GHITb
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o6ecneyeHo, TO CJIeAYyeT NPeNyCMOTPeTh YCTAHOBKY AOMOJHHTENbHBIX
paM KpenH H OTKOCHBEIX CTOeK.

— Ilpn moGoM THe KPOBJIH MO Harpy3ouHEIM CBOMCTBAM (Jerkas,
cpefHsd, TAXenas) HNOJKHO GuiThb o6Gecneuyero NOBHIILEHHEe YCTOHYH-
BOCTH KDENH NyTeM YCTAHOBKH MOMOJIHHTENBHBIX PaM CHOAPEHHO C
OCHOBHBIMH.

Bce cekuuH MexaHH3HDOBAaHHBIX KpemneH, OTK/IOHHBIIHECH OT HOP-
MaJiH K HanJlacTOBaHHIO, JOJ/IXKHH OHITh 0653aTe/IbHO BHINPaBJEHbl IPH
nepefBHKKe HX B CleAyOllleM LHKIe. ECIH 3TO ycioBHe He 6yxmer
obecneuyeHo, To pa6OThI MO BHIEMKe YIJIA B NOCAEAYIOLLEM LIHKJIe NOJK-
Hbl GLITb 3anperleHHl.

Ecnu HasBaHHBIE Bhillle MepONPHSITHS He o6ecrneyHBAaIOT NPEROT-
BpallleHHe HHTEHCHBHLIX NPOABJEHHH rOPHOro AaBJICHHS, TO NPH Cpea-
HeHl KpOBJIe H MOLIHOCTH mJjacrta A0 1,5 M HeoGXOZHMO IPHMEHHTb
YyacTHyHoe O6GpylieHHe KPOBJH NYTeM BHIKIAJKH HIH BO3BEJEHHS
B3PHIBOM OYTOBBIX MOJIOC HIHPHHOH 4—5 M Ha paccrosHHH 20—25 M
apyr ot gpyra. Ecau vacTHuHoe 06pyIIeHHEe OCYILECTBHTb HeJb3sl
(npH MeXaHH3HPOBAHHBIX KPeNnsx), TO PEKOMeHAYeTCs NpefBapHTe/b-
HO Pa3yNnpoOYHHTb KPOBJIIO MO CMElHANbHbLIM POEKTAM MOJ, PYKOBOACT-
BoM GaccefinoBeix HWH B cooTBetcTBHH c aeficTByouedt MucTpyKiHed.

Ipn Tskeno#t KpoBJje B ciyyae MPOXOXKAEHHS OYHCTHHIX 3a60eB
NOX NepneHAHKY/ASIPHBIMH LEeJHKaMH H BBIXOAA H3-NOA (C) KpaeBHX
yacTeH NPH HCNOJAb30BaHHH MeXaHH3HPOBAHHHX Kpenel peKOMeHIyeT-
csl NPHMEHSITb NpPeABapHTeNIbHOe Pa3ynpovyHeHHe KPOBJH, NPH HHIH-
BHAYa/IbHBIX — YaCTHUHYIO 3aKJagKy HAH Gyrokoctpul. IlpeaBaph-
TeJIbHOE pa3ynpouyHEHHe OCHOBHOH KPOBJH NOJIKHO MNPOH3BOXHTHCS
noa pyxoBoiacTBoM GaccefinoBeix HHMM B coorBercTBHH C neficTByIO-
wed HHcTpyKuHed.

ByToBHIe MOJIOCH MOT'YT BO3BOJAHTBLCS MyTeM B3PLIBAHHS LIMYPOBLIX
3apsifioB.

7.5. Jlnas npenoTBpaiieHus o6pYIlIeHHA HHXHHX CJIOEB Pa3IHUHBIX
THNOB KPOBJH HeOGXOXHMO BHIMOJHATb PEKOMEHAAUHH pasjena 5.

HesaBucHMO OT THMa HHIXKHHX CJOEB KPOBJH 00 YCTOAYHBOCTH
(naxe npu ycrofiunBo# kpoJae) B 3onax I1I']l He momyckaercs nps-
menenne T-o6pasnoit kpenu. B 3onax [II'[l moaxkua npumensitbesi
TOJbKO paMHasi Kpenb C MPSIMOJHHEHHOH CXeMOH ee pacCTaHOBKH.

Ipx y3ko3axBaTHOH BbHIEMKE PaMbl NOJIKHB COCTOSITb M3 CTOeK,
yCTaHaBJ/iMBaeMhiX MOJ BEPXHSAK JJIHHOH, He KPaTHON 1Iary yCTaHOBKH
KpenH. BepXHAKH NO/MKHB MPHMEHATBCS HJH CIVIOWIHbIE (AepeBsIHHbIN
6pyc, MeTaJsiHyeckas 6ajka), HiH wapHupHbe. [locseanne B 3aMKax
IONXKHBI 0653aTEeNbHO COeNHHSATBCA.

Tlpy mHpoKo3axBaTHOH BbleMKe NOJKHB NPUMEHSTHCS PaMbl H3
2—3 MeTaJ/VIHYECKHX CTOEK MOJ, AepeBsiHHbIi BEPXHSK B COYETAHHH
¢ MocajOYHbIMH CTOHKaMH.

B O3 ponxHbl OCYIIECTBAATHCH MEPONPHSATHSA, NpejHa3HaueHHbIE
TOJNIBKO [/l NPEeAOTBPAlleHHs] OOPYIUEHHH HHXXHHX CJIOEB KpPOBJIH

B I13, kak npasuJio, BJHSIHHE MOXKET NPOSIBJAATHCS TOJAbKO B CHH-
JKEHHH YCTOHYHBOCTH HHXKHHX ciloeB. ClefoBaTesbHO, B nacrnopTte
ynpasJieHHsi KPOBJeH Hal0 NpedyCMaTpPHBATh TOJbKO MEPONpPHATHSA
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N0 npeioTBpalleHHI0 HX o6pymeHHii. [IpakTHUECKH HX MOXHO OCY-
LIECTBHTb MOCJH€ YCTAHOBJIEHHS NPH3HAKOB MNPOSIBJEHHS BJIHSHHS.
TaxkuMH npH3HAKaMH ABJIAIOTCA YBeJHUYeHHe K03 QHIHEHTOB Tpely-
HoBatocTH K; H BuBanoB Kg. Eciau oauH H3 3THX Ko3dHIHEHTOB
HJIH 06a yBejauyarcst B 1,5 pasa no cpaBHEHHIO C aHAJIOTHYHBLIMH Ha
yyacTKax, pacnosoxenHslx BHe 30HH [II'Jl, To 3T0 Hano npuHHMaTh
Kak npusHak sausHua T1T.

B nacnopre ynpaBjenusi KpoBjed H KpemJeHHA AOJIKHH OHITb
OTpaKeHnl N0C/IeA0BaTEIbHOCTb, TEXHOJIOTHSI H MEPHI 110 6€301aCHOCTH
BHINOJIHEHHs1 Pa6oT, cBA3aHHHX ¢ nepexonoMm 3oH IIT'[I. Ilpn paspa-
GOTKe 3THX BONPOCOB HEOGXONHMO, KpOMe Ha3BaHHBLIX MEPONPHATHH,
YUHTHIBATh cJjaefyoliee.

— Ilpu ynpaBaeHHH KpoBJiedl cll0cO6AMH MOJHOTO HIH YaCTHYHOrO
o6pyureHust B J1aBaX, OGOPYAOBAHHBIX HHAHBHAYaJbHOH KPenbio, AJs
o6GecrnieueHHs GOKOBOrO pacnopa HHXKHEMY CJIOI0 KPOBJH CO CTOPOHH
BHIPaGOTaHHOrO APOCTPAHCTBA MAOJXKHB OBITb MPENYCMOTPEHB MEPH
NO CHCTEMAaTHYeCKOMY (3a KaXKIhIM I1aroM NepeaBHIKKH MOCaxOYHOM
Kpenu) OGPYHIEHHIO KPOBJIH 32 Kpenbio Ha BBHICOTY He MeHee JBYX
MOIIHOCTeH BHHHMaeMoro mjacra. Ecian mar o6pyueHHsi KPOBJH
Gosiplile LIara NepefiBHXKKH KpeNnH, a MpHHyAHTeJbHOe O6pylleHHe
NOPOJ HAa KaX/I0M I{HKJIe TEXHHYECKH TPYLHO OCYLIeCTBHTb, AONyCKaeT-
csl (Ha OTAeJbHBIX yyacTKax JiaBel) 3aBHCaHHe KPOBJIH Ha mar o6py-
[EeHHs NPH YCJIOBHH obecreueHHs ycToHunBOCTH KpenH. [IpH cucrema-
THYECKOM 3aBHCAHHH KPOBJH Ha G6OJIbLIHX IUIOILAASAX HEOGXOLHMO
H3MEHHTb Cnoco6 YNnpaBJIeHHS elo.

— TloarotoBHTeNbHbE BBIPAGOTKH OYHCTHBIX 3a60eB B 3oHax I
peKoMeHLyeTcs NPOXOAHTL 6e3 MOAPBIBKH NMOPOX KpoBjH. B Tex cay-
qasix, KOria no TeXHH4eCKHM NPHYHHAM NOJATOTOBHTEJbHAsA BbIpaboTKa
npofifieHa ¢ BepXHeH MOAPHIBKOH, Ha Y4acTKax CONpsXKEHHUH ee ¢ JlaBoH
JIOJI2KHO TIPOH3BOAMTLCA aHKEPOBAHHEe HHXKHHX CJioeB KpOBJH, obecrne-
yHBalollee clienyieHHe WX ¢ Gojee MOUIHBIMH M YCTOHUYMBBLIMH CJIOSIMH
Ha BHICOTY He MeHee 1,5-KpaTHOA MOIIHOCTH miacta. AHKEpHYIO Kpelb
BO3BOJASIT C ONEpeXXeHHeM OYHCTHOro 3a6osi He MeHee yeM Ha 0,4 ot
INHPHHBI 30HB OMOPHOrO JaBJjieHHsI MO pa3pabarbiBaeMOMY IIACTY.
Kpome storo, aHkepoBaHHe KPOBJH CJleyeT NPOH3BOAHTb Ha BCIO
JUIHHY HHII NPH HX NOATOTOBKE C TEMH XKe NapaMeTpamH, YTo H Ha
yuacTKax CONpsiKeHHH.

— K MomenTy Bxona ouuctHoro 3a6os B 3oHy I1I'Jl ot nepnenzu-
KYJISIPHOTO LieJIHKa MJIH nepej; BHIXOAOM H3-TIoA (C) mepreHIHKYAsipHOi
KpaeBOH 4acTH HEOGXONHMO B COOTBETCTBHH C TEXHHYECKHMH BO3MOX-
HOCTSIMH OCYIHECTBHTb €r0 pa3BopoOT, C TeM YTOOGH YroJ Mexany 3a6oem
M rpaHHlied neauka (KpaeBoil uacTblo) Gblj He MeHee 25°. TexHoJorus
BeIeHHs1 paGoT NPH pa3BOpOTe JaBHl B MJIOCKOCTH IUIaCTa aHAJNOrHYHA
npHBeleHHOH B pasjeine 8.

— Ouncrable 3a6ou B 30He 1T [l noyKHbB, KaK NpaBHJIO, KPENHTh-
Cs NOAAT/IHBOH KPEeNbiO MOCTOSTHHOIO CONPOTHBJEHHSI C BHICOKHM ycTa-
HOBOYHBIM pacrnopoM (ruapasinueckne KpenmH). Ha Becb nepuon pa-
6otsl B 30Hax [MT'J1 nonkeH ycTaHaBAHBATbLCA CNELHANbHBIH KOHTPOJb
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3a o6ecreueHHeM BHICOKOTO NMEPBOHAYaJbHOrO PAcloOpa H BEeJHYHHOMN
3anaca MNOJAATVIHBOCTH (CBOeBpeMeHHas 3aMeHa XXEeCTKHX Hacalok,
NOAKayKa CTOeK, peryJHPOBKa HX MeXaHHYeCKOH pa3ABHKHOCTH H Jp.).
Kpome Toro, no/ikHa KOHTPOJIHPOBAThCSI TEPMETHYHOCTb CTOEK MeXxa-
HH3HpOBaHHOM KpenH. IIpH OTCYTCTBHH MaHOMETPOB KOHTPOJIb MOXET
OCYHIECTBJSATBLCS METOAOM aopacmopa (cM. pasjes 5).

— Ilpu BHHYXK/IEHHOM (MO TEXHHYECKHM NPHYHHAM) NPHMEHEHHH
JepeBAHHOMA KpenH ee paMbl HEOGXOLHMO YCTaHABJIHBATh C YBEJHYEH-
HOM NMOJAATJIHBOCTBIO (PacHHJIK N0 KPOBJie H NMOYBe), JHGO npeaycMar-
pHBaTh YCTAHOBKY JONOJHHTEJbHHX PaM C OTCTaBaHHEM Ha IHKJ
(«moacTpaxoBouHasi» Kpenb).

— H3Bieyenne nepeBsiHHON Kpenu H3 BHPAaGOTAHHOTO MPOCTPaH-
crBa B 30Hax IIT' ]l nosKHO NMPOH3BOLHTLCH TOJILKO MEXaHH3HPOBaH-
HbIM CNIOCOGOM H NPH OTCYTCTBHH JioJeH B JaBe.

— OrcraBanHe NepefBHIKKA Kpenu BCAeH 33 NPOXOAOM KomGafina
H pacCTOsIHHE MeXAY 3a60eM H KOHLOM BepPXHsKa NepeABHHYTOH KpenH
IOJKHB GBITh TAKHMH, YTOGH NMOPOAH KPOBJH He OGpyWIaJHCh B Gec-
CTOGYHOM HPOCTPAHCTBE JIaBH.

— Jlns npemoTBpalleHHsi BAABJHBAHHSI CTOEK KpenH B cja6yio
MOYBY PEKOMEHAYEeTCH YKJIaAnBaTh NOA CTOMKH YIUIHpPEHHHe MeTal-
JIHYeCKHEe OMNOPHI.

— C unenpio nNpeAOTBPALIEHHS OTKHMA YIJisi PpEKOMEHAYeTcsl NMpH-
MEHSITb KJIHHOBYIO aHKEPHYIO NEepPeBSIHHYIO Kpelb.

— C MeponpHATHAMH M0 NPEXYNPeXAEHHIO ONACHHX MPOsABJIEHHH
FOPHOro NaBJIEHHS, TeXHOJOrHefl HX BLIOJHEHHS H MpaBHJaMH Ge3-
ONacHOro BeJeHHs pabor Bce paGouse AOJXKHH GHTb O3HAKOMJIEHHI
NOJ PAaCHHCKY.

7.6. B onHiTHOM NOpsiAKe MO CHeLHaIbHBM POEKTaM, Pa3paboTaH-
HBIM 0] PYKOBOJCTBOM H ¢ yyacTHeM GaccefinoBuix HHUUY, corsiacoBan-
HuM ¢ BHUMH, npu nepexone 3o III'[l pekomennyercs ocyuiect-
BJIAAITb CJENYIOLIHE MepOINpPHATHS.

— Ilpn noaxoze K ocTaBieHHBIM LeJaHKaM ¢ wHpHHo# (0,4—0,7)1
pPeKoMeHAyeTCsi pa3pyulaTb KPOMKH LEJHKOB (B3pbiBaHHe, THIpO-
pa3MBiB), 4TO OGECNeyHT YyMEeHbIUEHHe MNAJbHOCTH HX BJIHAHHSA
(cM. m. 7.4).

— B cayyae BrIX0oAa OuHCTHOrO 326051 H3-NOA (C) NepNeHAHKYJsp-
HOro LeJIHKa IHPHHOH Gosee 0,71 HAH KpaeBoil YacTH peKOMEHIYyeTCst
OYHCTHOH 3a60f OCTAHOBHTb, YCHJIEHHO 3aKpenuTh, MOCJE YEro pas-
PYWIHTb KPOMKY L€JIHKA MJH KpaeBOH 4acTH Cnoco6oM B3phLIBaHHUSA
HJIH JIOGHIM ADYFHM H 3aTeM BO30GHOBHTb PaGOTHl B OYHCTHOM 3aloe.
INocnenosarenpbHOCTE 3THX onepaunii nokasdana Ha puc. 13. Monoxe-
HHe I (cM. pHC. 13) noka3sbiBaeT OCTaHOBKY 326051 Ha HHXKHEM MJacre 2
nepej BRIXOAOM H3-NOJA Kpaesod uacTH miacra 1; monoxenue II —
paspylueHHe KPOMKH KpaeBOH yacTH Ha maacte l; mosoxeuue III —
BO306HOB/IEHHEe pa6oT Mo MJACTy 2 mojJ B30pBaHHON KpaeBOH 4aCTbiO
nnacra 1.

Pa6oTel o pa3pyieHHIO ocTaBIIEeACS YacTH LeJHKA AOJKHHE GHTb
MOATOTOBJIEHH H OPraHH30BaHK TaKHM 06pa3oM, yTo6H 3a60# 6bLI
OCTaHOBJIEH He 6GoJiee yeM Ha 2 CMEHHI.
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Puc. 13. Cnocob6 Bmxosa u3-I0A UeIHKAa HIM KpaeBOil YacTH:

1 ~ KpoMka merHmKa HAM KpaeBoii w9acTH; 2- paspabaTHBaeMHA IL1aCT;
3 — ofxacTs paspymeHEA QEINKa MIH KPaesod HacTH; 4 — yCHIEHHAR Kpels;
5 ~ o6munaa xpemp

INoJsoxenHe ouHCTHOrO 326051, IPH KOTOPOM HYJKHO €ro OCTaHOBHTb
H pa3ynpoyHHTh KPaeBYIO YacTb BJIHSMIOIIET0 MJacTa, ONpefessiioT
nyteM HaGmiogeHn#i B JjaBe. OCHOBHble NPH3HAKH, BBHIHYXZAAlOLHe
OCTAaHOBKY 3a6os:

— yBeJiHuUeHHe Ko3dduunenTa TpeuHoBartoctd K, u BuiBanos K
B 1,5 pasa;

— NOsiBJIEHHEe BblBaJIOB BhicoTOH GoJiee |,5—2 M;

— o6pa3oBaHHe cTyneHed B KpoBJie BhCcOTOH Gosiee 5—10 cM uaH
yBeJIHYEHHe HX BHICOTH B 2 pa3a no cpaBHeHHIO ¢ BbicoTod BHe 3I10.

— Heo6xonumoctp mpumenenusi B 310 pasynpounenust uenuka
HJIH KPOMKH KpaeBOH 4YacTH oOnpefejsieTcd OAHHM M3 CJIeRYIOMHX
ycnoBHii: 1) TeXHHKO-3KOHOMHYECKHM CPaBHEHHEM C JADYTHMH BapHaH-
TaMH CHHIKEHHsl HHTEHCHBHOCTH NPOSIBJIEHHSI TOPHOTO AaBJeHHus; 2) me-
PEMOHTAXKOM KpellH B HOBYIO KaMepy.

7.7. Heo6xoquMO CTPEMHTbCSI K NOJHOH OTPaGOTKe 3anacoB B
sonax III'[.
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B Tex cayyasix, KOraa mo KakHM-JH60 MpHYHHAM JONYyIIeHa aBa-
pHiiHas curyanus B 3oHe IIT]] H nonnas oTpab6oTKa 3anacoB OKa3hi-
BaeTcsl HeBO3MOXHOM, CJeAyeT YYHTHBATh, YTO OCTABJEHHbE LEJIHKH
IIHPHHO#A GoJsiee 2m, GynyT cosnasath 30Hb IIT']] Ha cocenHuX yronb-
HBIX MJIaCcTax.

8. MPHHLL KM bI

H OCHOBHbBIE TEXHOJIOHYECKHE CXEMbI

NMEPEXOJA TI'EOJIOTHYECKHX HAPYIWIEHHA

MEXAHU3HPOBAHHBIMH KOMIIJIEKCAMH.
JONOJIHUTEJIbHbIE TPEBOBAHHSA

MO 3KCIJIYATALLHH KPENEA H K MACNOPTAM

KPENJIEHHS B 30HAX NMEPEXOJA
TEOJIOTHYECKHX HAPYWIEHHUA*

8.1. B npoekT NOATrOTOBKH OYHCTHOrO 3a60si, KOTOPH GyneT mepe-
XOMHTb Te0JIOTHUEKOe HapylleHHe, PEKOMEeHAYeTCsl BKJIIOYHTb pasges.
0 nepexoje HapyuleHHs. 3TOT pasjes MOATOTABJHBAeT TEXHOJOTHYe-
CcKasi cayx6a IaxThl ¢ NPHBJEYEHHEM TreoJOrHYecKod, MapkKIuef-
IePCKOA H SKOHOMHYECKOH cayx6. Kak npasuio, nepexon HapymeHu#
OYHCTHBHIMH 33605IMH C HHAHBHAYaJbHBIMH KPeNsiMH JIOJIXKEeH OCYILecT-
BJSATbCS 663 OCTABJIEHHS 1leJIHKOB BOJIH3H HapyUIeHHs], TaK KaK LEeJHKH
06YCJIOBJIHBAIOT TPYAHOCTH NPH pa3paboTke CMeXKHHIX YroJIbHBIX MJIa-
croB (cM. pasuen 7). Ilepexon Hapywennfi moGo#t rpynnst (cM. m. 8.3)
OYHCTHHIMH 3a60AMH ¢ MEXaHH3HPOBAHHBIMH KpeNsIMH PEKOMEHIYeTCsl
OCYLIECTBJATh MO CHENHAJbHHIM npoekTaM. [l OUHCTHHIX 3a60€B ¢
HHIHBHYaJIbHBIMH KPENsIMH NPOEKT PEKOMEHAYeTCSs! COCTaBJAATh TOJb-
KO Ha nepexojil HapymeHHH TpeTbell rpynnsl. HHorna cpasHHTENbHBIHA
TEXHHKO-3KOHOMHYECKHH aHa/ i3 MOXeT MOKa3aTb Helesecoo6pas-
HOCTb Nepexoia MeXaHH3HPOBAHHON KPenbio re0JIOrHYeCKOro Hapyiue-
HHSl TPeTbeH rpynnsl ¢ 6oJbLIOA HOpMaJabHOM aMIUIMTYyAOH. B Takux
cyyasix KeareqbHO 0TpaGoTaTth 3amachl Yrisi BGJAW3H HapyWeHHs
OUMCTHHIM 3a6oeM C HHAHBHAYyaJbHOH Kpenbio. Ecau B orpenbHbix
cJIyd4asix HeBO3MOXXHO OCYIIeCTBHTD NOJIHYIO OTpaGOTKY 3anacos B 30He
HapylleHHsi, TO pa3Mepbl HEOTPaGOTAHHOrO YYdCTKa y HapylIEHHs
HAado OrpaHH4YHTh TAKHM o6pasoM, YTOGHl OUHCTHbLIE 3a60H Ha CMEXXKHBIX
naacrax e nonapany 8 3110. Jonycramuifi pasmep HeOTpaGOTaHHOrO
y4acTKa MOXKHO ONpELENHTDb, HCOAb3YSI METOAHKY NMOCTPOEHHS TPaHHIL
son TT'Il, u3noxxeHHvio B pasaene 7.

8.2. B Tlpoekte nepexofa reoJiOrH4eCKOro HapylI€HHSI NOJXKHBI
6biTb 060CHOBAHBl H IeTaJbHO NMPOpPaGoTaHbi:

— TEXHOJIOTMYECKas CXeMa Nepexona;

— MEpONpHSATHSA 1O YNPaBJIEHHIO KPOBJIeHl M KpPElJeHHIO;

— MOTPeGHOCTH HOMOJHHTEJbHHX TEXHHYECKHX CPeICTB H Mare-
PHAaJIOB;

* B 0CHOBY 3TOrO pasfena RONOXeHH pa3paGoranuuie Jlonyrn «TexHosornueckue
CXEMBl [ePeXoja FeQJIOTHYECKHX HapylleHHH JaBaMH, 0GOPYAOBaHHHIMH MEXaHH3HPO-
BaHHHIMH KOMIUIEKCAMH, Ha NIOJIOrHX I1acTax waxr Ykpauucko#t CCP», (Honeuk, 1975).
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— MEPONpHATHA, NPeNyCMOTPeHHbie B TpeThell rsase [IIT3
(1976 r.), Ha cayuail moctyn/ieHHsi BoAbl B BHPaGOTKH B 30He Ha-
pYUIEHHS;

— OJKHJI@eMHH YpPOBeHb CHHJKEHHSI CYTOUHOH NOGHYH YyIJs;

— BONpPOCH 6€30MacHOCTH TPyAa.

K npoexry ponxen 6uTh npHjIoxKeH nacnopt BBP, ecaun npu nepe-
XOZe HapylleHHs NpefyCMaTPHBAeTCsl BHINOJHEHHe GypO-B3PHBHBIX

pa6ort. Ilpu paspaGoTke NpoeKTa nepexoiaa reoJOrHYECKOro Hapyie-
HHSl HEOGXONHMO 3HATb:

— TOJIOXKEHHE TeO0JIOTHYeCKOro HapylleHHsi B npejesaxX BHEMOY-
HOro cronba;

— THN HapylUEeHHs H ero napaMeTpH: Vs AH3BIOHKTHBHOIO Hapy-
LIeHHS] — HOPMaJIbHYIO AMIVIHTYAY, YFOJl H a3HMYT NaJeHHs] CMeCTH-
TeNsl; AN QJIeKCYyp — aMIVIHTYAY CMEeleHHS! KPhlibeB; AJS YTOHEHHH
H pasfyTHi — mpeinoJaraeMyio MOLIHOCTb YTOJIBHOTO INIACTa;

— LUMPHHY 30HH C NOBHIIEHHOA HHTEHCHBHOCTbIO TPELLHHOBATOCTH
NOpOA H yris;

— MOIIHOCTb YFOJbHOrO IJiacTa JO HapylleHHsl, B 30He Hapylle-
HHS, 32 30HOH HapylUeHHS;

— KpenocTb NOPOJ KPOBJH H NOYBH B 30HE HapyuIeHHS,;

— MOIIHOCTb MOPOZ KPOBJH H NMOYBH ¢ KO3((HIIHEHTOM KPENnOoCTH
MeHee 4;

— OGBORHEHHOCTb H OXXHJaeMule IPHTOKH BOJH B 30He HapylLueHHs.

KpenocTh nopox KpoB/iH H NOYBH B 30HE NEpPexofa reoJIOrH4ecKHX
HapylueHHA peKOMeHLYyeTcsl OnpelesiiTb MeXaHH4YeCKHM NpHGOpoM-
npo6HHKoM BY—39 ¢ pyunniM npHBogoM koHcTrpykusn BHUMH u
Konoronckoro 3aBoaa «Kpachuifi MeTaJsIHCT», KOTOPHA IO 3asiBKaM
OpraHH3allifi H3roTOBJseT 3TOT NpHGOp. MeronHKa HCNHLITaHHA ae-
tanbHO H3noxeHa B OCTe 12.14.116—79 «Ilopoan ropaue. Meron
KOMIIJIEKCHOTO 3KCIIpecc-onpeeJeHHs NpeiesoB NPOUHOCTH NPH ONHO-
OCHOM pacTsikeHHH H cxathu» (M3nanue oduunanbHoe. MuHyrJe-
npoM CCCP). B cootBerctBun ¢ OCTom Hapo oto6parth npoGu H3
MOYBHI H KPOBJIH B OGHaXKEHHAX HIH MyTeM GYpPeHHS CKBaXKHH C H3BJie-
YeHHeM KepHa, IPH 3TOM cJelyeT HMeTh 8 BUAY, UTO L eJb HCINTaHHA —
YCTaHOBJIEHHEe MOLIHOCTH NayKH cJIoeB MopoA Kpenocth no M. M. Ipo-
TOABAKOHOBY MeHee 4 (Menee 40 MIla). B mouBe u KpoBJe AOJIKHH
GHITh HCNHITAHH NOPOIAH C TAKOH KPENnoCThIO HA BCIO HX MOLLIHOCTb HJIH
Ha pacCTOsiHHe, paBHOE BHIHHMaeMOf MOINHOCTH YrOJIbHOTO IJIacTa.

8.3. Io amMnauTyzne reosiorHyeckoro Hapymenus H, MmuEHManbHOlM
BBIcOTe Kpenh h,;,, MOIHOCTH YroJbHOroO MJacTa m, MOLIHOCTH cjia-
GHIX IOPOA M, YCTAHABJHBAIOT IPYNIY, K KOTOPO#A OTHOCST HapyllIeHHe:

H<m—hp;, — nepBas rpynna,
m—hg;, <H<m+m; —hy,, — Bropas rpynna,
H>m+m;—hp,;, — TpeThsl.

IMepexon reosioryuyecKHX HapyleHH nepBOi FPYNNH NPOH3BOAKTCS
NyTeM MeJKOCTYNeH4aToro pasBopoTa KpenH Ge3 NOAPHIBKH GOKOBHIX
NOPOA.
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Puc. 14. llprHgunnansENe CXeMH NepexoAa reo/JOrHYeCKMX HapymieHmit (Menxo-
CTyNeHYaTHi TOABEM)

Tlepexon reoslorduecKHx HapyueHuii BTOpPOR rpynnul ¢ aMIIHTYAOR
MeHee MOJIOBHHH MOUIHOCTH YrOJBHOTO MJacTa NPOH3BOXHTCA MyTeM
MEJIKOCTYIIeHYaTOr0 pas3BopPOTa KOMILIEKCA HA CHYCK HJH NOLbEM
C NOAPHIBKOA CJaGhiX GOKOBBIX MOPOJA HCMOJHHTEJNbHHIM OPraHoM
KoMGanna (puc. 14, 15).

lFeosioruyeckHe HapYHIEHHS C aMIJHTYHOH, GoJbiuiedl NMOJOBHHLI
MOLIHOCTH YTOJIbHOTO I1acTa, NpeANoyYTHTeJbHee NMEPEeXOAHTb IyTeM
Pa3BOpOTa KOMILIEKCa Ha CIYCK HJIH NOLbeM 3a OfHH npHeM (pHc. 16).
3t0T CnOCo6 NPHMEHHM TaKXKe B Cy4asx, KOTAa HapylleHHe He Ghljo
3aMe4yeHO B MOATOTOBHTEJBHHX BHPaGOTKaX, a MOSABJASAETCH BHE3aIHO
H yXe Helb3sl OCYLIeCTBHTb MOCTENEHHBIA BHIXOJ Ha CMEILEHHYIO
4acTh NJIacTa.

Ecan HapyumeHHe ¢ 60/1bLIOA aMIVIHTYAOH pacrnoJOXKEHO MepreH-
JHKYJIIPHO HJIH NOA GOJBIUHM YIJIOM K 326010, TO MOKHO PaslesuTh
KOMIJIEKC HAa HECKOJIbKO 4YacTe, nepefiTH HapylleHHe OTAEJbHO KaX-
O 4acThio, 8 3aTeM COCTHIKOBAaTh BCe YacTH KOMIviekca. B 3sTtom
cayuae TpeGyeTcs NONOJHHTENbHO CHA6XKaTh KOMILIEKC NPHBOLHBIMH
U HaTSXHHMH roJIOBKAMH KonBefiepa, NpofTH BCIIOMOraTe/ibHBE BhH-
paGoTKH K 1p.

[Nepexos recsiorHyecKHx HapyumeHui Tperbell rpynnbl OCyuIecTBlsi-
eTcel C NMpHMeHeHHeM GYpo-B3pHIBHEX PaGoT NyTeM pasBOpOTOB KOMII-
JIeKCa Ha CNMYCK HJIH MOABEM 33 ONHH HpHEM.
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Prc. 15. Ilpunpunuansusie cXeMu Iepexoja reoJOTHYECKHX HapyIleHHd (Menko-
CTymeHYaTHM CIycK):
a - no HaONpaBAeHMIO BHEMKM yraf; 6 — paspesn mo A-A

T1pH mepexozie reo/IOrHYECKOro HapyIIeHHs! yTeM Pa3BoOpPOTa KOMII-
JleKca Ha 3aJjaHHBIA yroJl 32 OfHH NpHeM BrepelnH JaBHOro KoHpefepa
¢ nomouiblo BBP npoxoaurcs TpaHmiess WJIH NPHCEKAeTCsl KpOBJs,
3aTeM NPUCTYNAIOT K CHYCKY WM NOXbeMY KoMmIuieKca. [1pu passopore
KOMIJIEKCa Ha NMOJ'beM MoJ NepenHHil KOHell BEPXHAKA YCTAHABJIHMBAIOT
THAPABJHYECKYIO CTOHKY H NPOH3BOAAT NMPHHYAHTENbHOE COKpalieHHe
THAPOCTORKH CEKLHH, YTO CONPOBOXKAAETCA MOABEMOM NEPEHEro KOH-
1 a ocHoBaHHs cekiuy. [loce TOro, Kak OCHOBaHHe CeKLUHH pa3BepHeT-
Cfl Ha MPOEKTHLI yroJ, NoJ HEro MOAKAANBIBAIOT ACPEBSIHHbIE KJIHHb.
Ipu pa3ssopore KOMMIEkca Ha CMYCK C MOMOILBIO MHAPOCTOEK MOIHH-
MAI0T 3aIHHA KOHell OCHOBAHHSA, NMOJ KOTOPHIH NMOAK/IAALIBAIOT Aepe-
BSIHHBIE KJIHHDBS.

8.4. Ilpu pa3pa6oTKe TEXHOJIOPHYECKOH CXEMbI IEPeX0Aa reoNOrH-
YeCKOTro HapyllleHHs MyTeM MeJKOCTYIeHYaToro pa3Bopora KoMiuiekca
BLICOTa CTyNeHeH B KpPOBJie JOJXKHA NMpHHHMaTbcA paBHo# 0,1—0,15 M
NpH MEXaHH3HPOBAHHBIX Kpensx nojpjepxkusaiomero tHna, 0,3'm —
NpH OrpajfHTe/]bHO-NOMJEpPKHBAIOIHX. BhIicOTa CcTyneHell B mnoyse
3aBHCHT OT PeryJIHpyeMOCTH HCIIOMIHHTEJNbHOTO Oprana Kkom6aiHa oTHo-
CHTEJIbHO HHXKHEH IUIOCKOCTH KoHBeidepa (taba. 13).

8.5. Tlpn ocymecTB/ieHHH Nepexoja FeoJIOrHYECKOro HapyIIeHHs
MyTeM MeJKOCTYNeHYaToro pasBopoTa KOMIJIEKCa H pPa3sBOpOTa KOMII-
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Prc. 16. IpnHyunnaibHsle CXeMBl MepexoAa reé0JOTMYecCKHX HapYIIeHH#A (Pa3BOPOT KOM-
nneKca Ha 3ajaHHEI YION 33 OAMH IIpHeM)

JleKca 3a OJHH IIPHeM peKOMeHIYeTcsi NIPHHHMaThb NpenesibHble YIJbl
HAaKJOHAa B MPOMOJLHOH H NOMEpPeyHOH IJIOCKOCTAX CeKUHH KpenmH B
COOTBETCTBHU ¢ Tabu. 14.

O6umuf myTh nepexona AJIHHHEE NPH ABHKEHHH KPenH Ha MOA'BEM,
TaK KaK JONYCTHMBIH YroJ HaKJOHa CeKLHH NpH ABHXEHHH MO BOC-
CTaHHIO MeHbllle.

8.6. TloapeM c noApPLIBKOM KPOBJIH HEOGXOAHMO HAYHHATD C YIPEXK-
ZleHHeM Ha PacCTOSIHHH 1y, He IOXONS 10 HApYUIeHHs, a NOLbeM C MOA-
PLIBKO#l MOYBBEL — OT Te0JIOTHYECKOTO HapYIIEHHS W NPONOAXKATh [0
BBIXOla KOMILIEKCa Ha CMeIleHHYlo 4acTe nnacra. Cmyck Kpenu Ha
CMEHIeHHYI0 YacTh IJJacTa ¢ NMOAPHIBKOM KPOBJM clelyeT HauHWHATh
OT HapyllleHHsi, a C NOAPHIBKOH NOYBHI — C YNPeXIEHHEM Ha pac-
CTOSIHHH Ly. Ilpu arom

1,=—", (32)
h
rie r — MHUPHHE 3axBaTa KoMm6aiHa, M; H — HopmasibHas ammiauTyna
HapyuieHus, M; h — BeicoTa CTynNeHH, M.
[lpu nepexonme HapylleHHS C Pa3BOPOTOM KOMIUVIEKCA 33 OMMH

nipuem 1, = Hetgd, (33)

rle d — npefeNbHHIA yroJ B HanpaBjieHHH NPOLOJBHOH OCH CEKIIHH,
rpanyc.
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Ta6é6nuga 13

Ilpesent! pery1npoBaHAA HCIOMHUTENBHEIX OPraHOB
KOM62fHOB OTHOCHTENbHO HH)KHEH NAOCKOCTH
KOHBeHepa, MM

Tun xombaitna T";:‘:f::}.:: Onvckaure Moauarue
MK-67 I 90 30
11 90 30
1K-101 I 70 |Bes orpannuenus
. I 82 |Bes orpanuuenna
2K-52 1 75 40
11 75 40
I'1-68 I 75 |Bes orpaHuvenus
I 100 T
KII-1KT 1 100 —o"m_e
11 100 -y =
1 100 i

Tab6bnuga 14

Ipeaensurft yrox ycro#4uBOCTH, rpasyc

B HaNpaBIeHHH
Ton NpOAONBHOM OCH CeKOHH B HANpaBICHHA

KOMTeKCA N0 NazeHHIo O BOCCTAHHIO ocn Eexgml
KM-87/1 20 8 15
KM-871H 20 8 35
2MK3 20 8 15
OMKTM 30 8 12
OKII 30 8 20
KM-81 25 8 20
KTV, 2MK9 30 8 15

8.7. Yron mexny 3a60eM H HapylleHHEM NpPH MEJKOCTYNEHYATOM
nepexoae HapylleHHss HeOGXONHMO NMPHHHMATb C TAKHM pacyeroM,
4YTOOH B 30HE HapYyINEHHS ONHOBPEMEHHO HAaXOAHJIOCh OrpaHHYEHHOe
4HCJI0 ceKLui (He Gonee 20). B 3ToMm ciiyuae yBesiHUeHHE TPYAOEMKOCTH
paGoT H orpaHHYeHHe CKOPOCTH MOAayH KomGafiHa GyAyT 3aBHCETb
TOJILKO OT BHINIOJIHEHHSI HONOJIHHTEJbHHX Olepalyii Ha 3TOM ydyacTKe.
[llnpuHy 30HH HapylleHHS ONpeReJsIOT MO Pe3yJLTATaM ONHCAHHS
TPELHHOBATOCTH NOPOX C TOH H APYroil CTOPOHH OT CMecTHTeNs. 3a
rpaHdlly 30HH BJIHAHHA HapylleHHA cJedyeT NPHHHMAaTh MNYHKTH,
B KOTOPBIX CYMMapHasi HHTEHCHBHOCTb BCEX CHCTeM TPEIHHOBATOCTH
yBeaunuHaach Ha 15%. Ecan onucande TPelMHOBATOCTH IO KaKHM-
JIHGO NIPHYHHAM BHIOJIHHTh HEJb3$1, TO IUHPHHY 30HH NIO FTOPH3OHTANH
C NMOBHIIEHHOAR HHTEHCHBHOCTBIO TPELIHHOBATOCTH C JABYX CTOPOH OT
CMECTHTeJISi MOXKHO NPHOJHKEHHO OnpefeNHTb No Gopmyie:
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(6=-8)VH'
sin [

rae H — nopmanbas aMnaHTYAa HapylleHHs, M; ) — yroJ najieHus
CMeCTHTeNsl, Tpagyc.

Yron ¢ Mexny 3a6oeM H HapyllieHHeM, IPH KOTOPOM JUIHHA y4acTKa
KoMIuieKca |, HaXOMHTCA B 30HE HapYIIeHHs, ONPeesioT o popMyJe:

6=+8)VH'

By = (34)

_ : sinfp
¢ =aresin —— (35)

[paxkTHdeckH MIKHA yuacTKa |, 0 NafieHHIO C ONHON CTOPOHH OT
CMECTHTeJIsI, Ha KOTOPOM AO0JIXKHA NMPOHU3BOAUTLCA NOAAHUPKA MOYBBI HJTH
KPOBJIH JUISI MOCTENEHHOTO BbIXOJAA Ha CMEIIEHHYIO 4acTb miatra,
3aBHCHT TaKXKe OT JONyCTHMOro yria O uarub6a Kommiaekca (B nJ0CKo-
CTH napajjejbHOH 3a6010) MeXAY NBYMS COCEAHHMH CEKIHAMH KpenH
H KoHBeHepa. [[JHHY 3TOro y4acrka onpeaeisior no gopmyse:

1s=Hctge. (36)

CnenoBaresbHo, 061as AJHHA y4acTKa BHOJb 32605 1,, Ha KOTOPOM
KOMIJIEKC HaxOJAHMTCS B 30He BJMSAHHS HapylleHHs, onpenejsercs
no ¢opmye:

(B+4)VH

sinfsin ¢
JlonycTHMBIH yros 6 oreuecTBEHHBIX KOMILJIEKCOB KoJe6Jercs ot 3—4°
(Kpenu noxanepikHBalomero tHna) g0 6—7° (Kpemd orpaguTe]bHO-
nognepxuBaomero Tuna). Ilpu Goabwmoii ammiuryae H nepsoe caa-
raemoe B dopmyne (37) MoxeT GHITh 3HAYHTENBLHHIM. B 3TOM cayuae
BTOpOE CJ1araeMoe JOJKHO YAOBJIETBOPATH YCJIOBHIO:

_ GOV 20 Hetge. (38)
sinfsin @

8.8. Pa3sBopoT KoMmNJeKca AJsl IOCTAHOBKH €r0 B HCXOJHOE 10JO-
YKeHHE MO YIJIOM ¢ K HapyIIeHHIO NPOH3BOJHTCS 1O CXeMaM C CoXpa-
HeHHEM NpPSAMOJHHEAHOCTH 6a3bl KoMmekca (pHuc. 17) uau ¢ ee U3ru-
6oM (puc. 18). EciH He06X0AHMO pa3BepHYTh KOMILIEKC HA He6O0/bIIOH
yrosi, To npeanouTeHHe CJAeAyeT OTAABaTh NEPBOA Cxeme, a NpH pas-
BOpOTe Ha 60JbLIOH yroJ — BTOPOH. YCJIOBHS NMOALEPXXKAHUA KPOBJH
TPH BTOPO# cxeme GraronpHsiTHee, ueM npH nepsoil. [Ipu nepsoit cxeme
nocJjie BbleMKH JBYX KJIHHOBHAHBIX MOJIOCOK AOJKHA BHIHHMAatbCsi 06-
HOBJISIIOAS MOJIOCKA, NPH BTOPOi CXeMe M0CJ/e BhleMKH OQHOH Tpamne-
I HeBHIHON NOJOCKH HEOGXOAHMO BbHIHHMaTh OGHOBJSIONLYIO TOJIOCKY.

Ilpu pasBopore KOMIJIEKCOB Nepel NepexoioM, BO BPEMsi H Mocje
nepexojia recJiorHYeCcKoro HapyilleHHsl MapKulefizepckast ciryx6a uax-
TH J10JI2KHA KOHTPOJHPOBATh MOJIOXKEHHE KOMIUIEKCa B MPOCTPAHCTBE.
Ina KoHTpONst NPSMOJAHHEAHOCTH 6a3H KOMIUIEKCA H ee H3ru6a Ha
3aJlaHHbIA YroJ PEKOMEHAYeTCs HCNOJb30BaTh BHIMYyCKaeMbli Xapb-
KOBCKHM 3aBOOM TouHOro npu6opocrpoennsi (X3TI1) nasepuuiit yka-

1, =Hctg+ (37)
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Puc. 18. Cxema passopora xommrekca ¢ uarubom ero Gaam:

I —~ puemxa 3axoaxu; II — Brremxa ofunomamsowero ymknaa; Il - nmocnesoratensHste monoxkenua 6asnl KOMNJNEKCa NPH passopore ¢ uIrunbGowm;
A - BapManT ¢ OAHOCTOPOHHMM narmboM 6asnt; B — To ke C AByCTOpOHHUM



3atenb Hanpasiaenus (JIVH-7) B coueTanun ¢ akpaHoM, nepemeliaio-
mHMcA 3a KomGaiHOM. IlpH HeGo/bLIOH 3anblIeHHOCTH NPOCTPaH-
crBa B6JaH3H KoMGadHa (npH 3¢ ¢deKTHBHOM NBLIENONABJIEHHH) 3KpaH
(LIHT, HAa KOTOPHIA NpOEIHpYeTCs Jia3epHbIH Jy4y) MoxeT OblTh yCTa-
HOBJIEH HENOCPeACTBeHHO Ha KomGaiine. Ilpu Goabioii 3amblieH-
HOCTH NPOCTPAHCTBA, KOI'la Jia3epHBIA Jyd pacnpocTPaHSETCS TOJNbKO
o 50 M, 3KpaH NMepHONHYECKH NOJKEH yCTaHABJAHBATbCA HAa KOPMYC
KOHBe#iepa co CTOPOHH 3a60si. 10 MOJOXKEHHIO NMPOEKLHH J1a3ePHOTO
Jyya Ha 3KpaHe HEOGXONHMO NPOH3BOAHTH COOTBETCTBVIOULYIO KOP-
PEKTHPOBKY NOJIOXKEHHSI 6a3bl KOMILIeKea

Bwmecro JIYH-7 MoxHO HenoubsuBats Buimyckaemsie X3TI1 otBecst
ceersimnecss npoxonueckue (OCII). JTYH-7 u OCII nonywmesn ans
NpHAMEHeHHs B IMAXTAX, OMACHBIX MO B3pPhiBY ra3a H MblJIH.

JONOJIHHTEJbHBIE TPEBOBAHHSA N0 3KCNJAYATALLHH
KPENER W K NACNOPTAM KPENJIEHHA
B 30HAX FEOJIOTHYECKHX HAPYUWEHHA

8.9. Ilepen mepexofOM reoJIOTHUECKOTO HapYUIEHHS! HEOGXOAHMO
MPOH3BECTH MOMHYIO PEBH3HIO BeeX yacTel KOMILIEKCA: KperH, KoMGaii-
Ha ¥ KoHBefiepa. HerepmernuHble rHAPOCTORKH H Ae$OPMHPOBaHHBIE
3/7IeMEHTH KOMILIeKCa NOJXHH OhTh 3aMeHeHH. EciaH 10 moaxoma
K TeO0JIOrHYeCKOMY HapYLIeHHIO MPOH3BOAHTCH pPa3BOPOT OYHCTHOrO
3a60s1, TO MOJIHAsl PEBH3HS KOMIJIEKCa AOJKHA OHTb MpPOH3BeAeHa
nepej passopoToM 3a6osi, mocje pasBopoTa M INocje Nepexofa Ha-
pyLIeHHs.

8.10. Jlo Hayana MaHEeBPOB MO NEPEXOAY re0sIOTHUECKOro Hapyile-
HHSl K Y4acTKy nepexojia JOJKHB GbITb ROCTaB/IeHH BCE CPeACTBa
JIONOJIHUTE/NbHOrO KpenJieHHsl B 30He HapylleHHsl, pelycCMOTpPeHHble
NPOEKTOM: THAPOCTOAKH, NEPeBSIHHBIE CTOHKH, 3aTsXKKa, aHKepH,
CTajibHble CTepXXHH, Gpycbs, Pacnujbl, aMmmyJjbl C CHHTETHYECKHMH
BSXKYINHMH, TEXHHYECKHE CPEACTBa AJIS MPOM3BOCTBA PaboT Mo aHKe-
POBAHHIO KDOBJIH, a TaKXe MOJHBIH KOMIUIEKT NPHCNOCOGJEHHA nasi
PAa3BOpOTAa KOMIJIEKCA B MJIOCKOCTH NJAcTa W B BEPTHKAJbHOH IJOC-
KOCTH: MOHTaXHbie THAPONOMKpPATHI C 3aXBaTaMH H YNOPaMH, paciop-
KH, KJHHBbSI H OP.

8.11. B Teuenne Bcero nepuona BhINOJHEHHS MaHEBPOB 110 NIEpexo-
Ay HapyLIeHHs1 He06X0HMO CHCTEMAaTHUECKH KOHTPOJIHPOBATh Ha4yallb-
HBH pacnop THAPOCTOEK CeKUHHA Kpenu B COOTBETCTBMHM ¢ m. 5.1.

Ecnu piuHa 3a60s1 Takasi, 4yTO AaBjeHHe HaualbHOrO pacrnopa B
THAPOCTOMAKAX CEKIHH, PACNOJIOXKEHHHX B IPOTHBONOJOXKHOM OT Ha-
COCHOH CTaHIHH KOHHEe 3a60s, yMeHbliaeTci Gojee ueM Ha 259
OTHOCHTE/IBHO Halopa HacOCHOH CTaHIHH, TO HeOGXOXHMO NpH Hepe-
XOJle HapylleHHH NPHMEHHTh JBe HacocHble cTaHuuH. [lanenue nasie-
HHSl B THAPOMArdcCTpald MO Mepe YyHAa/JeHHA OT HAaCOCHOH CTaHUHH
HEe0o6XONHMO OnpeAe/iiTh SKCTIEPHMEHTAJIBHO O COCTaBJEHHS MPOEKTa
MOATOTOBKH OYHCTHOrO 346051 NyTeM OJHOBPEMEHHOTrO0 H3MEpeHHs Ha-
nopa HacOCHOH CTAaHUMH H HaYyaJbHOrO pacnopa THAPOCTOEK CeKILHi,
PacnoyioKeHHbIX y KOHIOB H CcepelHHn JaBH. [lagenne naBieHus B
FHAPOCHCTEME HA KaXXIhiX AECATH MeTPax OT HACOCHOH CTaHILHH CO-
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crasasier npuMepro 0,5—0,8 MIla. Ilosromy npH nepexone reosors-
YECKOro HapYyIUeHHsi BTOPOH H TpeThel rpynn 3aGosiMH nauHOA Gosee
100 M, Kak MpaBHJIO, Hal0 HCNONb30BaTh ABE HACOCHBIE CTAHIMH.

Ipn nepexoxe HapyuleHHSi HENb3A MPOH3BOLHMTH OLHOBPEMEHHO
OT OJ|HOW HACOCHOH CTAaHLHH Pasrpy3Ky H pacnop ruipocroexk GoJee,
4eM Yy ONHOHM CEKLHH.

8.12. Tlpu pasBopore KOMIIeKca B IJIOCKOCTH, NapasebHOM
Han1acTOBaHHIO, 0 H TNOCJIE Nepexoja reoJIOTHYECKOro HapyuLIeHHS
Ha ¢aHrax, BOKPYT KOTOPHIX NMPOH3BOAHTCS Pa3BOPOT, /IS YMEHb-
IIeHH HeGJAarOnpHSITHOTO BJHAHHA 3(deKTa <«TONTaHHs» KDPOBJH
HEOOXOZHMO MeXJy CEKIHSMH KpellH KOMILIEKCa YCTAHOBHTb no 2—3
THApocTOfiKH. [IpH pa3BopoTe ¢ coXxpaHeHHeM NPSIMOIHHEAHOCTH 6a3bl
KOMIIeKCa HMHAHBHAYasbHble THAPOCTOAKH AO/KHH GHTbh YCTaHOBJE-
HBl HENMOCPEACTBEHHO MOA YCTOAUHMBYIO H CPeHEyCTOMUMBYIO KPOBJIO
Ha yuactke 5— 10 cexknufi. [Ipn HeycTOHuHBO#/ H BecbMa HeYCTOHUHBOH
KpPOBJI€ HHAMBHAYa/lbHbBIE THAPOCTORKH AOMKHKE YCTaHABJINBATLCS MOX
3aTsXKy Ha yuactke 10—20 cexumuit. [Ipu passopore ¢ Haru6om 6a3nl
KOMIUIEKCa HHAMBHAYAJbHBE THAPOCTOAKH AOAKHH YCTAHABAMBATHCS
y 3—5 cexnuuit B6JH3H MecTa H3rH6a KOMIUIEKCA: NPH YCTOAYHBOH H
CPeNHeYCTOAUHBOA KPOBJE — HENOCPEACTBEHHO NOJ KPOBJIO, NPH He-
YCTOAYHBOA H BecbMa HEYCTOHYHBOH KPOBJEe — MO 3aTHAKKY.

8.13. Tlpu nepexope recJOrdyeckux HapyuieHW# ¢ npeneibHbLIMH
yrJlaMH HaKJOHa B NMPOJOJbHOH WJH NONEepPeyHoH MJIOCKOCTH CeKHHH
Heo6XOAKMO B NPOeKTe NPELYCMOTPETb MEPONPUSITHSA, TPELOTBpaNiaio-
L{He NOTepI0 YCTOAYHBOCTH CEKUHH, CONPOBOXKAAIOMYIOCH CHHIKEHHEM
CONPOTHB/EHHA KpenH cOaHKeHHI0O 60KOBLIX nopoa. [asa storo HeoG-
XOIHMO HCHOJIb30BaTh HHAHBHAYyaJbHHE FHAPOCTOHKH, THAPONOMKpa-
TH MeXJy CeKUHSIMH, YCTPOWCTBA, MOBHINAOHIHe GOKOBYIO YCTOM-
4YHBOCTb.

8.14. Ha yuacTkax pa3Bopora KOMIUIEKCa B IJIOCKOCTH, Napad-
JIeJIbHOA HANJaCTOBAHHIO, 32 NMpefeNaMH 30HH BJIHSHHS HapyLIEHHS
TpH HEYCTOHYHBOH KPOBJIe, B NpefeslaX 3QHH BJHSAHHA HapYIUIEHHSA
C NOBHIINEHHON TPENIHHOBATOCTHIO IOPOJ, HAa FOPH3OHTAJBHBIX H Ha-
KJIOHHBIX YY4acTKax MYTH nepexoja HeoGXOAHMO NMPHMEHATb 3aTHKKY
KPOBJIH I0CKaMH, GPyCbSIMH HJIM paclHlaMH, HMEOUHMH IJHHY, RO-
CTaTOMHYIO JJisl MEPEKPHTHS He MEHee TPeX CeKUHA. 3aTaxKKa MOXKeT
yKIaAWBaTbCs NapajejbHo 3a6010 HJAH NOA yriom (puc. 19). Ilpu
nepexojie ¢ rOpH30HTAJbHBIX YYaCTKOB Ha HAKJOHHbIE H ¢ HAKJOHHBIX
Ha FOpH30HTaJbHbIe, KPOMeE 3aTSXKKH Ha BEPXHAKH CEKLHH, MO KPOBJIIO
HEOGXOAHMO YJIOXKHTb AEPEeBSHHbIE KJIHHbS H3 OTPE3KOB IUMAaJbHOrO
6pyca WIH PpacnujoB Ajsl o6GeclieyeHHs NOANOPa KPOBJH B TEX MeCTaXx,
rie BepXHAK He KOHTaKTHPYeT C KpOBJef.

8.15. T'opH30OHTa/bHBIE H HAKJIOHHBIE YUACTKH KPOBJIH C MOBHILIEH-
HOH TPELHHOBATOCTbIO HA NMYTH Nepexola HapylleHHsI HeNOCPeACTBeH-
HO BOJIH3H CMECTHTEJsl, CONpPSiKEHHS TOPH30HTaJbHBIX YYacTKOB C
HaKJIOHHBIMH, KJHHOBHAHBIE NAYKH YrJfl MOA KPOBJEH NOJXKHH GObITh
GHITH YKpenJieHb aHkepHO# Kpenbio (pHc. 14—16, 20, 21) c 3akpenJe-
HHEM aHKepOB MeXaHHYeCKHMH 3aMKaMH HJIH CHHTETHYECKHMH BSIXKY-
wumMH. Ha yuactkax, Hau6Gosnee omacHbX MO OGpYHIEHHIO KPOBJIH,

77



Q

N

SN

N

N

f Y=

Prc. 19. /luaronansHoe pacmonoxe -

Hue 3aTAxXkH w3 6pycees ([Joubacc)

aHKepH JOJIKHBl NPHMEHATbCS B COUETAHHH C PACNHIAMH, KOTOpHE
B JlajibHe#IleM NOJXHE MOAXBATHIBATLCA CEKIHAMH MeXaHH3HPOBAH-
Ho# KpenH. I'paHHIA 30HB YKpelJIeHHsl NOPOJN aHKePaMH MOJNIKHA
onepexarb 3a60if He MEHee YeM Ha JBe HIHPHHH 3axBaTa KomOafHa.
PaccTosinne MeXX1y aHKepaMH AOJKHO NMPHHAMATbCA B 3aBHCHMOCTH
OT KOHKpeTHHX ycjaoBH# ot 1 mo 1,5 M. TIpn ouepenHo#t ycraHoBKe
aHKEPOB OHH JOJKHH CMEHlaThbCSl OTHOCHTEJNbHO NpeAbAYIIHX Ha
NONIOBHHY PACCTOSTHUSI MeXKAy HHMH. Tak e KOJIKHBI PacnoJaaratbCst
CTajbHBle CTePXKHH Ha TpaHHUe YIisi C KpPoBJeil.

8.16. B cayuae onacHOCTH mMPOsIBAEHHSI OTXKHMA yrisi H3 3a60s
(nNpH HABH)KEHHH KOMILIEKCA Ha MOA’BEM M BBIHHMAeMOH MOILHOCTH
naacra Gonee 1,5 M) yronbHuifi 3a60ofi NOJMKEH yaepKHUBAaTbCs Aepe-
BSSHHBIMH aHKePaMH, 3aKpemisieMbMH C MOMOILBI0O CHHTETHUECKHX
BSKyUIMX (pHC. 22). AHkepH AOJXKHH NPHMEHSTbCS B COYETAHHH
C pacnHJaMH, NPeIOTBPAIIAOIIHMH BhillaJeHHe YIJsi Ha y4acTKax
MeX1y aHKepaMH.

8.17. BuiBaan Haj CeKHHSAMH AOJXKHB GHITb 3aMOJHEHH KJETSIMH
H3 OTPe3KOB ILINAaJbHOr0 6pyca HJIH pacilHJOB, CKpPEMJEeHHHX CTPOH-
TeJIbHHMH cko6aMH. PekoMeHnayeTcst 3anosiHATh BHIBaJH ¢eHoNOpe-
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Puc. 20. Onepexarmomasn Kpens u3
CTAJBHBIX CTEPAKHEN, BCTABAAEMAIX
B MITIYPH, npoﬁypen HBI€ Ha KOH -
rakTe yroap~xposaa (Monrbacc)

1000
10 1800

Puc. 22. Vrpenseume yroirrore 3a60s1 AepeBiHHNIME aAHKEPAMH

3oabHBM nedonnactoM (PPII-1) B coueranHn ¢ KAeTAMH HJIH CaMo-
crofArenbHo (pHC. 23).
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sty o= 8.18. B ouucTHBIX 3a60-
i e —— SIX C HHAHBH]YaJIbHBIMH Kpe-
nsIMH HEOGXOHMO OCYHIEeCT-
BJSITb MEPONpPHATHSI, Nepe-
yHcsennnie B . 8.13—8.18.
Ilpu nepexome y4acTKoB ¢
GONbIIHMH  KOJieGaHHAMH
MOUIHOCTH YrOJBHOTO mJa-
k cTa cjefyer 3aMeHHTb Me-
== Ne=r TalJMyecKHe CTOHKH Ha Je-
peBsiHHble, YBEJNHYHTD IJIOT-
HOCTb PAaCCTAaHOBKH CTOEK,
JI0THOCTb 3aTAXKKH. Ilepe-
XOJ HapYHIEHHH C aMIVIHTY-
no# Gonee 0,6 m ocymiect-
BJAATb, KaK NMPaBHJIO, NPH KpelJIeHHH OYHCTHOrO 3a60s1 JEPEeBSHHOX
Kpemnbio.

Puc. 23. 3anonHeHue BrBajga KAETHIO M
PeHOMOPeIONPHEM MEHOMIACTOM

9. OLEHKA COCTOSiHHS KPOBJIH
OYHCTHOTO 3ABOA

9.1. B KauecTBe KPHTEPHEB COCTOSIHUA KPOBJIH UCIOAb3YIOT yAeJb-
Hble TIOKa3aTe/H HapyWeHHOCTH ee BbiBaiaMH Kg, yerynamu K, Tpe-
HHHaMH K, KOTOpbIe BEIYHCSAIOT N0 pe3yJbTaTaM HaTYPHBIX U3Mepe-
HUH FeOMETPHUYECKHX Pa3MepoB BHIBaJIOB (IJIMHA, BbICOTa, LIMPHHA),
YCTYNOB (AJHHA, BbICOTA), TPEUHH (IJMHHA) mo ciaedyiouum d¢op-
mynaMm:

K,=-238 . 100%:; (39)
So
Ky=l_<lu_'_hsx_>ﬂ“_-, (40)
K,=-2br, (41)
Fo

rge Sg — maowans BhiBajioB, M2, Sy — miomwanb yyactka xHabawone-
Hu#t, M% 1, — paMHa yerynos, M; hy — BeIcOTa ycTynos, M; m — Mowl-
HOCTh madcra, M; 2 1,.— cyMmapHasi quiuHa Tpeuun; Fo — momaep-
XHBaeMmast Iouanb KpPoBJiH, M2

ViamMepeHust NpOXH3BOASIT C MOMOLIBIO PYJIETKH MJIH MepPHO# peiKH.
B maxre pe3y/ibTaThl H3MepeHHH 3aHOCST B XKypHan (Tabu. 15). Kame-
paabHas 06paboTka (BbluhcjeHHe KO3 (PHIULHEHTOB H APYTHX BeJHUHH,
CpaBHEHHe MNACHOPTHbIX H (AaKTHYECKHX MapaMerpoB pacCTaHOBKH
Kpenx) NPOH3BOAHTCA B CIIELHANbHOH KHHUre, K KOTOPOH NMpPHKJIAaJbIBa-
10T XYypHaJ IIaXTHbIX H3MepeHHH (cM. Taba. 15).

B 3aBHCHMOCTH OT UeJH KOHTPOJsi ¢opMa MOXKeT GbITb MOJHOM
(npu3a6oiinoe mpocTpancTBo, 3a60H, BbIpa6oTaHHOE MPOCTPAHCTBO);
HenmoJHO#A (TOJIbKO NPH3a60iHOEe MPOCTPAHCTBO, TOILKO {eccToeyHoe
NPOCTPAHCTBO, TOJIbKO 3a60ii); B (DOPMYy MOTYT OLITb BHECEHB! JOIIOJ-
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Tabnuga

ypHan pesynsTaToB MIaXTHEIX M3MEpEHMH

15

Ilnacr

Hata IiTaxTa Jlapa

m=__d =_H-=

Kpens: MexanusupoBaHHAA , HHANBAAyaIbHAA
Crofikn: npusaboiinsie , TocaZodHbIe

BEPXHAKH Koncrpykuua pamer
Meponpuarud:

IO NpeAOTBpAIeHHIO OOpymieHN! HHXHHUX CIOeB

OO0 CHHXEHHIO HHTEHCHBHOCTH OCaXOK KpOBIH

n!fx. MamepseMbe 3neMeRTH Homepa cexgui nan
paM xpenm {monoc)
1 | llmpuaa noaAepRHBAEMOTO MPOCTPAHCTBA, M
2 Pacctosue oT KoHIA BepxHaAka 0 3abof, M
3 |PaccTosHue OT mepeAHero KOHHA BepXHAKA Ao 1-fi CTOMKM, M
4 |Paccroanme or xoHseilepa a0 3a6og, M
5 |} Paccrosnue oT KouBeltepa J0 l-ii cToitkm, M
6 |Paccrosnme oT KoHBeflepa AC MOCafZOYHOA Kpeny, M
7 {Tlnoruocts npusaboitHoi kpemnH, cT/M
8 | IlnorrocTs mocaaouHOM Kpenwu, CT/HOr. M
9 |IlrorrocTs 3artaxkm, %
10 |Cymmapuas anuna TpemuH, M
11 jInouwraas nonocw, M
12 [Cvmvapuan A1MHA VCTVIIOB. M
13 |Bmcota vervhos. M (mepsoro, sroporo u T. 1.)
14 JPaccroaume ot mepsoro vcryna Ao 3abos, M
15 | ®Popma nepsoro puBana (cM. paszen 5)
16 |/[auna, mupHHA, BHCOTa IIEPBOTO BHBAAA, M
17 |Paccroanme or 3abos Ro mepsoro BuBaia, M
18 |Paccrosnue oT mepexHedt CTONKM 4O MPOEKIHMH TOYKM C MAaKCH-
MaaLHO! BHICOTOM HEPBOTO BHBANA, M
19 | ®opma Broporo smBaza
20 |/inmma, mapanra, BEHICOTA BTOPOTO BEIBAIA, M
21 [|Paccrosnue ot 3abos fo BTOpPOro BHBada, M
22 |®opma BuBama yras (orxuma)
23 |Manna, mupuna (mo Beicore 3a60s), rny6uHa BHBaza yrid, M
24 |Paccrosuue OT XpOBNM A0 BHMBAKA YIIA, M
25 |3aBHcanue KpOBIM 3a Kpensio, M
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HHUTeJIbHbIE TapaMeTpnl (HampHMep, YrJbl HAaKJOHA TPElHH, HaHMEHO-
BaHHE KOHTAKTOB H MPOCJAOEB, MO KOTOPHIM NPOH3OLLIO OTC/AOEHHE
TIOPOA TNPH OGPYLIEHHH H T. IL.).

Han Ta6anuei Heo6X0HMO 3anHCaTh OCHOBHbIE CBEIEHHSI O KPelH.
Ecan kpenb MexaHH3HPOBaHHAs, TO CJEAYET yKa3aTh TOJbLKO ee Has-
Bande. B crpoke «KoHCTpykiHS paMbl» Hafo 3anHcaTth: T-o6pasHasi
K 2 (3) cTofiKM NOJ CIJIOUIHBIE BEPXHSIKH TaKOH-TO [JIHHBI, IIAPHUP-
Hble BEePXHSIKH, COeJIHHEHHble WJH He COeIHHEHHble MexXay CoGOoH.
B crpoke «MeponpHusTHs NO NPeJOTBPALLEHHIO OGPYLIEHUH HHKHHX
CJ10eB» HeOOXONHMO OTMETHTb, HANPHMEP: aHKePOBaHHe KPOBJIH, CMO-
JIM3aliHs, NDHMEHEHHe CeTKH H Mp.

MeponpusTHiS N0 CHHXKEHHIO HHTEHCHBHOCTH OCaJiOK KPOBJIU: Npej-
BapHTeJibHOE Da3ylnpouHeHHe (C yKasaHHeM croco6a), NpHMeHeHHe
4aCTHYHOH 3aKJaAKH, 6YyTOKOCTPOB H AP.

9.2. HabaoneHHa 1yisi OLEHKH COCTOSIHHSL KPOBJH HEOGXOHLHMO
NPOU3BONUTH:

— NPH IVIOXOM COCTOSIHHH MWJIH YXYAIIEHHH COCTOSIHUSI KDOBJIH
B TOM HJIH HHOM OYHCTHOM 3aGoe;

— TPH NOAX0Je OuHCTHOro 3a6os K rpasuue 3ousnl [1I'1, npu npo-
XOXJeHHH 3a60s uepes 3ony [IT']];

— npH noaxofie 3a60si K reoJIOrHYeCKOMY HapyIUEHHIO, NIPH mepe-
X04e reojlorHYeCKOro HapyueHHs;

— TPH BHEJIPEHHH H OCBOEHMUH CliellHaJIbHBIX COcOG0B NMPEeRoTBpa-
lIeHHs OGPYIIeHHH HHXHHX CJ10eB (aHKepOBaHUe, CMOJIM3a1lHsi, OCTaB-
JICHHE 3alHTHOH Na4ykH M Ap.), NPH BHEAPEHHH CNOCOGOB pa3ympou-
HEHHS.

OnHOBpEMEHHO C OLLEHKONH COCTOSIHHSI KDOBJIH HEOGXOAHMO KOHTPO-
JINPOBATh HCNOJIHEHHE NacnopTa KpenJeHnus. Ecin npu nioxom cocrosi-
HHH KPOBJIH Gy1yT 06HAPY>KeHbl OTCTYNJIEHHS OT NACIOPTA PacCTAaHOB-
KH KpellH, To HeoOXOAHMO cHayaJsa obecneyHTb IMOJIHOE COGJIOnEeHHe
MAacnopTa, KOTOpoe BO MHOIHX CJy4asiX MOXeT NPHBECTH K YJIYUYIIeHHIO
COCTOSIHHSA KPOBJIH. EC/IH mpH nosiHOM CcOGJIIOAEHUH NACHOpPTa COCTOSA-
HHE KPOBJIM He YJyullaeTcs, TOrja Hajo NPefyCMOTpPeTh NpHMEHeHHe
JLOTIONTHHTENIbHBIX MEpONpHATHIL.

Ha6anionenus nisi OLleHKH COCTOSIHHMSI KPOBJIM U MCNIOJNHEHHS mnac-
NOpPTa KpemJeHHsl NOJIXKHbl MPOH3BOLHTLCS CHJAAMH TIPYNI TOPHOrO
[IaBJieHHs] NPH TJIaBHOM HHXE€Hepe WAaxXThl HJH CHIAMH ClelHaJbHO
BbljeJIeHHBIX HM s 3Toit uesn UTP.

9.3. Canenyer pa3nHyaTb COGCTBEHHO OLIEHKY COCTOSIHHMSI KPOBJIH
J1aBbl (HJIH Y4acCTKa ee) ¥ OLEHKY COCTOSIHHSI KPOBJIH B 30He paGoThl
KoMmb6afiHa. B nepsom cayuae HaGJiogeHHS HOJIKHBI MPOBOAUTHCA He
Ha BceH nyIOWaaH NpH3a6oAHOro NPOCTPAHCTBA, @ B OT/E/bHBIX PABHO-
MEpHO pacnpeesieHHbIX MO AJHHe 3a60s1 nojocax. lupuny nosocsl
cllefyet NPHHUMAThL paBHOH 1—2 M. [1pH MexaHH3HPOBaHHBIX Kpensx
HIHPHHA MOJOCH MOXeT OLITb MPHHATA PaBHOH IHMPHHE ONHOM HJH
IByx cexuuii. O6iee 4HCI0 MOJOC ZOMKHO GbITh He menee 10. Ha6uio-
JIeHUA JOJIKHbl MPOBOMAHMTBLCS TOJbKO B MPefesax BhIIEJNEHHBIX MOJIOC.
Tlon niomwanbio yuactka Ha6GJofeHH HAaAO NMOHHMATh NPOH3BeLeHHe
LIHPHHBI NIOIOCHL HA JVIMHY, KOTOpPas MOXeT OblTh paBHA Bcel LIMpUHE
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MOANEPXKUBAEMOTO mnpocTpaHcTBa (B 3a60fiX C HHAUBHAYaJbHOMH
Kpenblo) HJH IIHpHHe 6GeccToeyHOro npocrpaHcrBa (B 3a60siX c Mexa-
HH3HpOBaHHO# Kpenbio). [IpoTHB mosoc, B npeaesax KOTOPbIX HET TeX
HJIH MHBIX HapylleHHH, HEOGXOAHMO CTAaBHTb HOJIb; HOJIb NPHHHMATh
H NpH onpejeneHHH Ko3( PHLUHEHTOB.

9.4. B crpokax 1—9 ta6/HIbl 3aNHCHIBAIOT Pe3yJIbTaThl H3MepeHHs
napaMeTpoB, ONpele/sIOLHX HCIOJHEHHe nmacnopta KpemjeHus. Jas
3aK/IIOYeHHs1 06 HCHOJHEHHH MNacnopra HeOGXOZHMMO CPaBHHThb HX
C NacHOPTHLIMH MapaMeTpaMH, yKa3aTh, KaKHe H3 HHX He cO6JI0OAaI0T-
Csl M HACKOJbKO (OT—J0).

9.5. CocTosiHHE KPOBJIH B OYHCTHOM 3a60e HEOOXOAHMO OLIEHHBATh
Nno BeJIHYHHe Ko3(¢¢dullHeHTa BbiBaJOB (Taba. 16).

Ilpu mpoBeneHnn HaGMOAEHHH BbI-

Bajinl BLICOTONH MeHee 5 CM MOXHO He Ta6nuuga 16
yuHTHIBaTh. IIpH onpeaeseHHH mijoiia-
IH BBIBAJIOB HEOGXOJUMO YMHOXHTb HX
LJHHY (BROJL 33605) Ha wupuny. [pu Ks, Cocroanue
3TOM He o6si3aTeJsieH y4eT TOro, YTo KOH-
¢urypauus BblBasa He ABAAETCH NPSA-  pMenee 10 | Xopouwee
MoyronbHHKOM. OILeHKYy  COCTOSIHHA 11-30 | Vaosnersopurenthoe
KPOBJIH MOXHO cliesiaTh [ae 10 OLHO-
My HabJIOeHHIO Ha Bcex nojocax (Ha-
NpHMep, YAOBJETBOPHTEJIbHOE  HJIH
mioxoe). Eciu naoxoe, To cpasy xe NpPHHATL Mephl MO COGJOLEHHIO
nacnopTa HJH BHEJIPEHHIO JOMONHHTEJIbHBIX MEPONpPHATHI.

Jsis Toro 4To6bl OLeHHTb 3G (PEKTHBHOCTD TeX WJIH HHBIX JIOMOJHH-
TeJIbHBIX MEPONPHATHH C Y4eTOM MpOSIBJEHHS MEePHOLHUYECKHX OCaNOK
KPOBJIH, HEOGXOIHMO NPOBECTH HECKOJbKO HaGJIoNeHHHl (HampuMmep,
10) yepe3s nmpuMepHO paBHEIe NPOMEXYTKH BpeMeHH. Takue HaGoze-
HHA Jy4llle IPOBOAHTh B CMEHBI, B TeUeHHE KOTOPBIX He NMPOH3BOAATCS
paboTHl nO BbIEMKe YTJIsl H NepelBHXKKe (MepeHOCKe) KpemH.

CocTosiHHe KPOBJIH, OCOOEHHO CPeXHEYCTOHUYHBOH H yCTOHYMBOIA,
XapakTepusyercsi Takke koappuuuentom yerynos K, . [las onpeaene-
HHSA 3TOro Ko ¢HuHEeHTa HeOOXOAHMO IJIHHY KaXAOro yCTyna yMHO-
KHTb Ha €ro CPeRHIOI0 BHICOTY. YCTYNHI BHICOTOH MeHee 5 CM MOXHO
He yuHTbiBaTh. [Ipn Takof kpoBJe miomanb BHBAJIOB MHOTAA MOXET
6GbiTh MaJja, HO HaJlHYHe YCTYNOB 3aTPYAHSAET BbINOJIHEHHE PaboT, He
MO3BOJIsIET 06eCNeYHTh HaleXKHbl/ KOHTAKT KPenH ¢ KpoBJeil, 06ycJ/ioB-
JIHBAeT HarpyxeHHe BEPXHSIKOB COCPENOTOYEHHBIMH CHJIAMH U SIBJISAET-
Csl IpeJIBECTHAKOM TOTrO, YTO B JajbHeHIlIeM MOryT NPOH30HTH BHIBAJIb
CPaBHHTEJNbHO GOJbIIHX 6J0KOB mopox. Jlisi JMKBHOALHH YCTYIOB
HJIH YMCHbUIEHHSI HX BBICOTBI HeOOXONHMO He JONYCKaTb OTCTaBaHHSA
KPenJieHHsl OT BhleMKH (XOT$I 3TO BO3MOXHO NpH CPENHEYCTOHUMBBHIX
H YCTOHYMBBHIX KPOBJISIX), YCTaHaBJHBAaThb CTOMKH C MAaKCHMaJbHO
BO3MOXHBIM PacnopoM, YBeJIHYHBATb CONPOTHBJIEHHE mNPH3a6GofiHOM
KpenH. D} PeKTHBHOCTb NPUMEHAEMbIX MEPONPHATHHA OlLleHHBaEeTCsl Mo
H3MEHEeHHIO cpefHefi H MaKCHMaJbHOH BHICOTH YCTYNOB.

9.6. Koadpdunuent tpemnn K; xapakrepHsyer cOCTOSiHHE KPOBJIH.
OnHako HanuuHe TPELHH NPH OTCYTCTBHH BLIBAJIOB M YCTYNOB elie He
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AIBJIAETCS NOKa3aTesleM IJIOXOTO COCTOSIHHSI KPOBJH. DTOT Ko3ddu-
IHEeHT HeoOGXOMHMO ONpejeNsdrh VISl MPOTHO3a BO3MOXHOIO yXYyJAIie-
HHS COCTOsIHUSI KPOBJH. [lo3TOMY ero Hafo ompenenasTb NpH NOAXOAE
K rpanuiam 3o III'J] HaH K 30HAM TreoJIOTHUYECKHX HapyLIeHHH, NMPH
MNPOXOXKJAEHHH OYHCTHBIX 3a60eB 4Yepe3 3TH 30HH. EciH KoadduuueHT
K; Hayner yBesMuHBaThCS M Bo3pacTeT B 1,5 pasa mo CpaBHEHHIO
C y4acTKaMH BHe 30Hb BJIHSIHHA, TO, KaK MOKa3blBaeT ONHIT, BCKOpe
mocjie 3TOro HauyHeTCH BbIBaJI0OGpasoBaHHe HJH MPOrpeccHpyiomiee
yXyAIUeHHe COCTOSIHHA KPOBJH. YBejquueHHe 3Toro Koaddunuenra
B 1,5 pasa npu Bxoze B 3ouy IIT'[] (cMm. pasgen 7) ciaepyer cuuraTthb
NPH3HAKOM NPOSIBJIEHHS BJIHSHHSA IEJHKOB HJIH KPaeBhIX YacTell H BO3-
MOXKHOTO 3HAYHTEJbHOrO YXYJIIEHHS COCTOSTHHS KDPOBJIH.

9.7. Jlns pa3paboOTKH MepONnpHATH NO NpefoTBPAalleHHIO 06pyile-
HMH HH)KHHX CJOEB KPOBJIH H pacyera HX napaMmeTpoB HeOoGXOXHMO
no pesyJabTaTaM HAaGJIONEHHH ONpeNe/HTb MaKCHMAa/lbHYIO H BHIUH-
CJHTh CpEeAHIOI0 BhICOTY BbiBaJIOB:

B, =2 hei (42)
n
ITH BeJIHUHHBI HEOOXOAHMBI /17151 0OGOCHOBAHHUS NapaMeTPOB 3aJI0KEHHST
aHKepOoB, LINYPOB IJIA CMOJIH3aLHH.
Jinst IpoBepKH HANEXHOCTH MOJJEPIKAHHS KPOBJIH Y 32605l KOHCO-
JISIMH BEPDXHSIKOB HHAMBHAYyaJbHOH KpenH (npui. 10) Hano onpenenuTsb
o6beMbl Bcex BHIBAJIOB V; H CpefHHiHl HX 06beM:

Vo2 Vi (43)
n
YMHOXKHB cpennuil 06beM BHIBAJIOB HA OGbEMHBIH BeC MOPOMHI, onpe-
IeNnsioT cpeaHHid Bec nopox B BoiBajse. [Ipu onpeneneHnn oGbema
HEOOXOIHMO YUHTHIBATb ()OPMY BLIBAJIOB.

Tlpu cBonuaroit dopme BriBasia ero o6beM ONpeiesiioT NyTeM yM-
HOXKEHHS IUIOMafH Ha 2/3 MakcuMabHOM BelcOoThl. [IpH MpsIMOYroJib-
HOH ()OpMe — Ha MOJIHYIO BLICOTY, NMPH TPEYTrOJbHOH — Ha NOJIOBHHY
MaKCHMalbHOH BHICOTH. KpoMe TOro, He06X0AHMO ONpeAe/HTb CpefHee
paccrosiHHe OT NepelHero psiia CTOEK O TOYKH C MakKCHMaJjbHOMH
BbICOTOH BhIBaJla.

9.8. B Kaxnom ouHCTHOM 3a60€e HEOGXOAHMO NPH KaXKIOM HabJI0-
JIeHHH BHHUMATeJbHO OCMOTPETb H 3apHCOBATh BbIBaJIbl HaHGoJiblIef
BBICOTHI, H3MEPHTb YIJIbl HAKJOHA HX GOKOBHIX MMOBEPXHOCTEH U HX
OPHEHTAIHIO OTHOCHTEJbHO 3a6051. YTJIbl HAKJIOHA H OPHEHTalHA GOKO-
BHIX MOBEPXHOCTeH BBHIBAJOB OGBLIYHO COOTBETCTBYIOT HAampaBJIeHHSM
CHCTEM €CTECTBEHHOH HJIH 3KCIUIyaTalHOHHOH TPelHHOBATOCTH. DTH
CBeJleHHsi HeOOXOAHMO YUHTHIBATH MPH pelieHUH BONPOCA O Mapamer-
pax 3aJIOXKeHHsI aHKepOB H LINypPOB IJif HarHeTaHHs BsKyIUHX. s
3TOH K€ LeJH HaJao BLISBHTb HaJiHuHe ocjaaGiieHHbIX KOHTAaKTOB H
YroJIbHBIX MPOCJIOEB, YTOGbl MPABHJIBHO NPUHATH BHICOTY 3aJI0XKEHHs
aHKepoOB, ONpPeNeHTb YroJl HaKJIOHa B BEPTHKAJLHOH H yroJ pasBopoTa
B TOPH30HTaJbHOH MJocKoCTsX. [/t onpeneneHuss 3THX napaMeTpos
cBeieHHH, NpHBeAeHHHIX B TabJa. 15, Hemocratouno. [loatomy npu
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BBHIMOJIHEHHH HaG6JIONeHHH peKOMeHAyeTcsi CTPOHTb npodHIH JaBbl
N0 MPOCTHPAHHIO HA HaHOGoJiee XapaKTepHBIX y4acTKax HJH MNMoJjocax
(puc. 24). KpectukaMu 0603HaueHbl PacCTOSIHHS, KOTOpble IOJIKHBI
OBLITb H3MEPEHBl H NMOKa3aHbl Ha npodH/ie He3aBHCHMO OT THIA KpenH,
NpHMeHsIeMOH B JaBe.

9.9. Ilpy onpeneneHHH THIOB OCJaGJEHHHIX KOHTAKTOB CJeayeT
PYKOBOACTBOBATbCA XapaKTEPHCTHKAMH HX NMOBEPXHOCTeH, NMpHBENEH-
HBIMH B Ta6J1. 17. CrexyeT yUHTHIBaTh, UTO 10 KOHTAKTAM THNA «3epKa-
JIO CKOJIbXKEHHSI» M <«YIJHCTBIH TNPOCJAOH» pPACCAOEHHE MPOHCXOAHUT
NPaKTHYECKH BO BCeX ciyvyasix. TakuM o6pa3oM, HaJHYHE YKa3aHHBIX
THIOB KOHTAKTOB B HHXXHHX CJIOSIX KPOBJIH OGYC/IOBJIHBAET HX HEYCTOH-
YHBOCTb. ¥YCJIOBHble 0003HauUeHHs] KOHTAKTOB NpHBeAeHHl B Tabu. 17.

Tlpn noctpoennn npoduiei mosoxenue ocaaGJeHHLIX KOHTAKTOB
B KpOBJie HEOGXOAMMO NOKasbiBaTh B COOTBETCTBHH C pHC. 24.

9.10. B o4HCTHBIX 32605iX C MeXaHH3HPOBAaHHOH BbIEMKO# yrJs
HEeOoOGXOAHMO OCYLIEeCTBJATh HabJI0ACHHST 3a NPOLECCOM BbiBajoo6pa-

o] Fs
7. x| x
55 3 ”
, 2 x| ol A
A
L X
A 1
-
xr o x
S —
x X
.
] x
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Puc. 24. llpoduns mo nuHMM O6PYMIEHMA KPOBIM B OUHUCTHOM 3a60e
Ta6banunuga 17
XapakTepHCTHKA HNOBEPXHOCTH KOHTAKTOB
3epraio VramrcTwit npocion Pactutensuue Menknit pacTaTe bHNIT
CKOALKEHHA OCTAaTKH aeTput
— ——
3epraabHas, Caabomepoxosa- Hlepoxosaras, IlepoxosaTas, Boa-
poBHas TasA, poBHafA, IaAKaf|3epHACTad, Hepos-|HHCTaA
Mepoxosaras, Haf Ornedatkn yriaucro-
sepuuctas, posHaal Buaum obyraen-|T0 Marepuana B BHAE
O6syHo OTUYETAH-|BHHE OTUEYaTKH TOYEK ¥ 4YepTOoUeK
BO BUJeH HaIeT VIiA|pacTHTeIbHOCTH
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30BaHHs B 30He paGOThl HCNOMHATEJIBLHOTO OpraHa Kombaiina H H3ru6a
Konsefiepa. HaGmonenus nposonar asa ucrnoanureas. [lepsrifi nepe-
Meniaercs BcJel 3a KOMGaHHOM Ha paccTOAHHH 3—5 M OT HCMOJHH-
TeJIbHOrO OpraHa, a BTOPOA — B 30He BO3BelleHHS (NepelBHXKEHHS)
KpenH.

Ilpu 3THX Haba0OAeHHSIX (QUKCHPYIOT: BpeMsi OGpylieHHS] KPOBJH
H paccTOsIHHe OT BhIBaJia 0 HCIIOJMHHTEJNbHOTO oprana kom6aiHa, nJjo-
majb He3aKpemJeHHOro NpPOCTPAHCTBA, PacCTOsiHHE OT koMmb6aiHA 10
nepBoil paMbl BHOBb YCTAHOBJIEHHOH Kpenu (TMepelABHHYTOH CEKUHH),
CKOPOCTb MojayH KomOaiHa, BpeMsl ero OCTAHOBOK H HadaJa ABHXKe-
Husi. [lo 3THM naHHBIM cjeyeT YCTAHOBHTb NONMYCTHMYIO IJIOLLAaAb
YCTORYHBOro OGHaXK€HH KPOBJH 3a KOMOGaiHOM, MHHHMAaJbHO J0-
ANYCTHMOE OTCTaBaHHe KPenH H NPH HeOGXOLHMMOCTH BHECTH H3MEHEHHS
B MAcnopT KpemJeHHs] OYHCTHOro 3a6os.

CoCTOsiHHE KPOBJIH TI0 pe3yJbTaTaM 3THX HAGJMIOAEHHA OHEHHBAIOT
OGLIYHLIM criocoGoM mo Taba. 16.

9.11. Ilpu Bui6Gope cnoco6a npeRoTBpalleHHs] O6pyiIeHHH KPOBJIH
Heo6XOHMO 3HATh KPYMHOCTb KyCKOB 06pyileHHbIX nopon. iaMepenus
OCYHLIeCTBJAAITCS cieayiomum ob6pasoM. Ha o6pyuienHnle NOpoabl
YKJIaAbBalOT METPOBYIO PefKy H MNOACYHTHIBAIOT KOJHYECTBO KYCKOB
HOpOJHI, NepekphiBaeMbIX €l0. B OAHH LHKJI BXONAT H3MEpeHHs IO
HMPOCTHPAHHIO H najfeHHIo. Becero cienyer npoH3BecTH He MeHee Tpex
HHKJIOB H3MEDEHHH Ha KaXIOoM yyacTke oOpylleHHbX nopoxa. Kouan-
4YeCTBO YYACTKOB H3MEPEHHH MOXKET H3MEHSTbCSl OT OLHOr0 A0 NSTH
B 3aBHCHMOCTH OT JUIHHBI 30HH 0GpyIleHHsi. KpynmHOCTb KycKOB nopog
onpeaessieTcs cpeflHeH BEJHUYHHOHA MO KaXXAOMY HAampaBJIeHHIO 3a Bce
uHKIb H3MepenHi. [IpH BeiGope cnoco6a mpepoTBpalieHHs o6Gpyie-
HHHA KPOBJIH ClleflyeT OPHEHTHPOBATbCS Ha HaHGOJIbIIKHA CpefHHH pa3-
Mep KYCKOB MOpOL.

9.12. Paamepnl BhIBaJIOB (AJ1MHA, LUHPHHA, BHICOTA), HX (opma
U MOJIOXXEHHE OTHOCHTEJbHO 336051 JiaBbl H OJHOH H3 NOATOTOBHTEb-
HBIX BBIPAaGOTOK HOJIXHB (DMKCHPOBATbCH B XKypHale, XpaHsileMmcs
Ha yuacTke. KoMmjekc 3Tux cBeleHHH Heo6XOAHM Kak npH BhiGope
HaHn6oJiee 3¢ dekTHBHOrO cnoco6a npenoTBpalleHHst 06pyuIeHHi KpoB-
JIM, TaK H NPH OnpeejeHHH yuacTKa, Ha KOTOPOM HeOOXOXHMO yNpou-
HSATb KPOBJIIO NPH NPOdHIAKTHYECKOM NPHMEHEHHH CIocOGOB ee ynpou-
HeHHsl, HaNpHMep Noc/e MJIHTeJbHbIX NMPOCTOEB.

9.13. TlpH onucaHHH COCTOSIHHMS U NMOBeJEHHsI KPOBJIH, B TOM YHCJIE
M aBapHAHBIX CHTYal{H B OUHCTHBIX 3a6051X, CBA3aHHKIX C 06pylIeHHeM
KPOBJIH, PEKOMEeHIYyeTCsl NOJb30BaThCAA CJeAyIoUleH TepMHHOJIOrHEH.

TToTHBIMH HJIH YaCTHYHBIMH 3aBajlaMH OYHCTHBIX 3a60€B CJefyeT
Ha3blBaTh CJIyyaH OGpDYLIEHHS KPOBJIH Ha 3aKpeNJIeHHBIX YYacTKax,
COIMPOBOXAIOIHECH 3aXKaTHEM HJIH ONPOKHAbIBaHHeM KpenH. Ciydau
O6pYylIeHHs] He3aKpenJeHHONH KPOBJH (KaK NpaBujo, B npu3abGoiHOM
noJjioce) HashBaTh NPOCTO O6GpyiueHHsIMH. BriBasioM Ha3biBaTh Mo-
JIOCTb, 06pa30BaBILYIOCS B KPOBJIe B pe3yJjhkTaTe OGpYyLIEHHs MOPOA.
Ipoitecc Takux oGpYyILIEHHH MOXKHO Ha3biBaTh TaKXKe BhiBaJ1006pa3so-
BaHHEM.
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[TPHJIOKEHHUE 1

l'eonoro-nerporpaguaeckue NpH3HAKK YCTOMYMBOCTH HENMOCPeACTBEHHOHA KPOBIH
yroassux naactos [Jon6acca ([Jonyrn)

Tab6aumga 18

L8

Paccroanue Bepxunn
Homep tuma | Hammenosanue MEeXRAY Tpeigu- npeses
; Xapaxt ak Y, TPl pea
no eAMHOH THIA Mapka yraen P eg;::“:k" p:gxz:nqecxne T‘::‘;“;H:“ Hamm (ryctora | npowmocTu
knacchpukauun | no Howyrn P ca : TpeIuHoBa- HA CXKaTHe,
toctr) T, M MIla
4 Becrma He- Or I a0 A YraucTeie aprunuTH, TOHKOCAOHCTHIE 0,001-0,002 0,1-0,2 30
yCTOATHBEE € NpoCnOWKaMM yriax B 1-2 MM M Menee, 1O
nopoxs, B KOTOPMM OHHM DAacCAaMBAIOTCA; HPH NAJEHHH
pacuafaloTCA HA MEeNKylo KPOWIKY HAM Ha
TOHKME HIKNTKH
Yraucruie aprunauts, ToHkocaoucrue ¢ | 0,01-0,2 0,1-0,7
TOHYalIINMH YIIMCTO-ITHHUCTHMHA NPOCIOR-
KaMun, I10 KOTOPHM OHH pacnanam'rcx
4 Heycroiun- A, T, K, OC|VYraucrsie apruniurh 0,1-0,12 0,5
BBHe NOpOAH, Apruanarsl TOHKONAKTYATHE 0,05-0,1 0,25--0,4 50
2 AeBpO/NTH, paccramBalolgHecs Ha IUIH- 0,1-0,3 0,4-1
TH C XOPOIHO nﬂpamennuun IIIOCKOCTAMMU,
NOKPHTHMHM ITHHHCTHMHA TIIEHKaMN
3 Manoycroit- XuA ApruniuTi cpefHenTHTIATHE 0,1-0,25 0,1-0,5 60
YHBHE IOpPO- KaA ANeBposuMTH MIMTHATHE or 0,1-0,25 0,15-0,6
An, Bs a0 0,5
O, T, K uK Ilecuaunku kBapyessie, MenkodepHHucTe, | Menee 0,1 0,15-0,25 120
AANTYATHIE € YIJIHCTO-TAMHHCTHIM HaJleToM
110 HACAOEHUIO
Or 11 no A H3pecTHAKM TOHKONIMTYATHE 0,03-0,08 0,15-0,2
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IIpoaonx. tabx. 18

Paccroanue Bepxunin
Howmep Tuma | Haumenonauue . Xapakrepinie MaKpoCKORHUECKHE Tompuua MeMAy Tpers- nipeaca
o eAuMHOR TANAa Mapxa yraen HaMH (l‘yCTOTa NPOYHOCTH
NpudHdKE TOPOR cion P, M
kraccuUKALAY no Jonyrn TPEHIMHOBA- Ha CXKarTHe,
toctu) T, M MIlla
2 weyc- | Ot a0 A AprviIMTel  aneBPUTHUCTHE, TOHKOIIMT- 0,2-0,3 0,1-0,5
pesHey P P )
TORYUBLIE vaTplie
nopoas, B, AJIeBpONATH TOHKOMIATYATHE 0,2-0,5 0,15-0,3 130
IMecuannxu Menxoszepuucrhe 0,1-0,3 0,15-0,4
HsBecTHAKH TOJACTOMAMTYATHIE 0,15-0,7 0,2--2,5 180
1 Becima yc- A Aprannuret  anespurncThie, Maccmsuble | He paccran- 1-5 200
TOHYMBHE 110~ 6onsmon MmommoctH (6onee .5 M) BalOTCA
poaw, By Or 1 no A Anesponuth co cnabo 3aMeTHOR moaoc- 0,5-0,7 1,5-3
9aTOCTHI0 OT H3MEHEHHMA OKPAaCKH
Or 1 ro A TlecuaHnkH cpeAHesepHHCTEE, MACCUBHbIE 1-2 1-3,5 250
npu Hasane-
HOM H3BEeCT-
KOBOM IleMeH-
re; or MK zo
A npu apyrmx
ueMeHTax
Or ] ao A Ussectnaxn OPTaHOTEHHO-AETPUTYCOBHIE, 0,7-1,3 1,3-2

MAaCCHBHEIE



IMPUJIOKEHUE 2

Ipynnit muToTATOB mMOpOA, COOTBETCTBYIOMIME
pasIHYHHM THHAM YCTONYHBOCTH HEIOCPEACTBEHHON KpOBIM
yroasHux nnactos Kys6acca (Kysumym)

Tab6bnwuyga 19
Tan ycroium-
nocrnyuo on. Fpynnu JlaToTHns, BX0AAmIe Xapaxktepucruka Tpynn Kosl?icpngnem
NOH KFACCH- ABTOTH- B rpymmy ARYOTHOOB MO YCTOWYMBOCTH no POTOABA-
ERagun noB u obpymaeMoCTH KOHOBY
4 1 Ap2, Apt, ApYV, CoBepmenno HeycTORYH- 3
Asy BHe, BecbMa JlerkoobGpymalo-
muecs
3 2 LY, Apy, As, A, HeycrofiumBrie, nerxkoo6- 3-4
pymatommecs
3 A, A,, A,~I1, Crnafoycroiiunssie, cpea- 4-5
Hell obpymaeMocTi
2 4 Ay, A1, Cpeanelt  yCcTOM9MBOCTH, 5-7
"-A', K CKIOHHNE K o6pymeHH: o
1 5 I, Tpyanoobpymaromuecs 7-9
6 Ils, IIT, I, Becbma TpyaHOOGpYymaio- 9-16
K, 11, muecs
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Jlurorumst mopox yraemocusx Tomy Kys6acca (Kysmmyn) Ta6ruga 20 TIPU/TOXEHHUE 3

©
=
‘ | e 1E
g | = & =
v £ lexznl . 8 s
§ 2| £ [EEE|E.. | g3
Hunexc K Tpounocrs| IlpownocTs E’Eg ‘éé E‘gli EES EE% Obnersas
Sy | e | 338 25 (389 [ 25 | BBz | e
Sie |Be |88 |28 | 288
r ITecuannku rpapenMTOBHE, KOHTIOMEPATH 80-110 7-10 8-11 - - - 2-8 -
o, Tlecuanuku KpyNmHO3EPHUCTEHE, CBETIO-CEPHE He-
CMTOMCTHE MIX KOCOCHIOMCTRE . . . . . . . .| 90-110 8-12 9-10 | - - - 2 -
IIK ITecuaHukn HsBeCTKOBHE . . . 140-180 12-17 14-18 | - - - - -
II, ITecyanmkn cpelaHe3epHHCTHE, cnerno-cepue H
Cepue, PpEJKOTODH3OHTANBHME M  HECIOHUCTHE 120-140 13-18 12—-14 23,0 | 2,30 0,12 1,2-2 2,62
I, ITecuannkn ceprie, 0T CpEAHEIEPHUCTEIX JO MeN-
KO3epHHCTHX ropnaomanmocnoucrme, KOCOC/TIOHUC-
THE . . . 100-120 | 12-16 10-12 116,0 } 2,20 | 0,13 0,6-1,2 2,63
o, Hecuannxn cepue go Teuno—cepux, Me,nxosepnﬂc-
THi€, TOHKOCIOHCTHE . . . 80--100 11-17 8-10 13,0 | 2,22 0,18 0,4-0,8 2,64
II —A1 ITecuannku anenpmm'me 'reuno-cepue, clrouc-
THE . . . 6080 6-10 6-8 (11,3 ] 2,25 | 0,17 | 0,4-0,6 2,68
A,-TL, Anenponmu necuanse 'reMHo-cepne cromcTHe 50-70 4-8 5-7 10,0 | 2,50 | 0,26 | 0,2-0,4 2,64
A,‘ AneBpOnMTH H3BECTKOBHE . . . 50-110 6-8 5-11 1} - - - - -
A, ANeBpOIHTH KPyHHO3EPHHCTHE H 'reuno-cepue
KpyNnHHE M HECAOHCTME . . . . 50-70 8-10 5-7 8,6 | 2,50 0,17 0,4-0,8 2,63
A, Anesponut uenxoaepnucrme Tonxocnoncrme
M KOCOCJIOMCTHE . . . 40-50 6-8,5 4-5 7,4 | 3,28 0,14 0,4-0,6 2,61
A, AneBponuTH uenxosepnncrue 'reuxo-cepue c yr-
JMCTEIM MaTepuasoM . . . 30-42 5-7 3-4,51 6,3 | 3,50 0,09 0,2-0,4 2,63
A, AnesponuTh apmnnumc-me Teuuo-cepme c yr-
JTUCTHM MaTepHaZoM . . . 20--30 3-6 2-3 - - - 0,2-0,4 2,58
Ap ApPruIHTH TeMHO-CEpHE, HECTONCTHE U xpynﬁo-
clomcTHe . . . . . .| 30-45 5-8 3-4,518,5 12,24 | 0,23 0,2-0,6 2,57
Ap2 Aprunmuti reunocepue, TOHKOC/TONCTHE 28-37 3,5-6,5 |2,8-3,7| ~ - - 0,2-0,4 2,52
Ay Aprunmuret yrmmetwe . . . . . . . . . .] 15-20 1,5-3 1,5-2 34 | 31 0,07 | 0,2-0,4 205
Yy Yem . L0 L o - - 0,35-2 | - - - -




[Ipunoxenne 4

METOAHMKA NPEABAPUTEJIbBHOIO NNPOrHO3A
YCTORYHBOCTH HENMOCPEACTBEHHOW KPOBJIH
B OYHCTHbLIX 3ABOMAX (JITH, KHHYH, BHUMH)

NMPOrHO3 YCTOAYHBOCTH KPOBJIH
NOo COCTABY NOPOA H MOILHOCTH HH)XHEIO CJiOS

Ha crasuu pa3ssenku, mpH HaNHYMKM CBefeHHA O cocTaBe KpPOBJH
H MOLIHOCTH JHTOJOrH4eCKHX Pa3HOCTe#l, IPOrHO3 YCTOHYHBOCTH BbI-
NOJIHAIOT N0 MOLLHOCTH HHDKHEH JIHTOJOrHYEeCKOH PAa3HOCTH H coyeTe-
HHIO JHTOTHNOB 3aJieraloluX Hajd He# cloes.

Ha puc. 25 npuBeneHsl coyeTaHHsl JHTOTHNOB MOPOA AJIst YCJIOBHH
JloHenkoro 6accefina*, Kotopeie 0603HaueHn! apabGCKMMH HH)paMH.
o ocu a6euuce rpadHka OTAOKEHB BeJHUHHB KoadPHIHEeHTa YCTO#-
YHBOCTH KpoBJH Ky, a mo ocH opAHHAT — MOLIHOCTb 3aJjeraolei
HaJl 1/1aCTOM JIHTOJIOTHUeCKOH pa3HocTH. KpuBhie Ha rpad ke Bripaka-

Becema neycrnoitvubas(4) Weycrnaivab(3)] Cpedneyemoiyubas (2) lcmouyuBan(i)
5, 5: | B 2 b5
hm T N T ]
"/ N7 Al by,
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12 / f /
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7 7 2 h
ey, PP e Ay iy
=]
B A L J .
1 2 3 4 5§ & 7 8 9 W 12

Prc. 25. Wamenenne KosdpPHOHEHTA YCTOHTHBOCTH KPOBJAH B 3aBHCHMOCTH OT THIA
CTPYKTYPH ¥ MOIIHOCTH HEpBOTO CAOA:

-- yrone; E- APTHANKT; ~ aneBpoTHT; — necqHaHHK;
E— H3BECTHAK

*“IIpH HCHO/Mb30BAHHH YKasaHHBIX TPAQHKOB A ONpeAe/]eHHs YCTORYMBOCTH
KpoBeJib B APYrHX GaccefiHaX B HHX HEOOXOLHMO BHECTH NONPABKH.
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IOT H3MEHEeHHe KO3((PHUHEHTAa YCTOHYHBOCTH A/ KaXKJAOrO JIMTOTHINA
B 3aBUCHMOCTH OT MOILIHOCTH HHXXHero cJiosi. B BepxHe#l yacTu pucyHka
OTMEYeHbl MPAaHUIIbl THIOB KPOBJIM 10 €HHON KiIacCHQHKALHH U KaTe-
ropusiM Kinaccudukauuu [OHYrH.

Mougsocte HHXHero cios h, 1npH onpejeleHHH YCTOAYHBOCTH
KPOBJIH siBJIsieTCsl MCXOJHOH BesHuHHOH. IlpoBenst H3 TOuRH y=hg
nNpAMYI0, NapajJleIbHYI0 OCH abCIHcc, KO nepecedyeHHs C KPHBOH,
HOMep CTPYKTYpHl KOTOPOH COOTBETCTBYET HAHHOH KPOBJIE, H OIYCTHB
H3 TOYKH NepeceyeRHs NEPNEHAHKYJISP Ha ochb aGCIHCC, OMpefensiioT
YHCJEeHHOe 3HaueHHe KO3((HIHEeHTa YCTOMYMBOCTH M THN KPOBJH MO
ycroiiunBocTH. Hanpumep, HMeeM B JlaBe CTPYKTYPY KPOBJH 2 H MOLI-
HOCTb HHXKHero cjiosi apruJuinta 2 M. Ilis storo cayuyas KoagppuuueHT
YCTOHYHBOCTH KPOBJIH paBeH 1,38, KpoB/si HeyCTOHuUMBas, HO IPaHHLA
MeXy HeyCTORUHBOH KpoBJefl H cpefHeyCcTOHuYHBOH MpOBeleHa NHpH
K, =1,5. I'pannus o6nacreii 10 yCTOHYHBOCTH He ABAAIOTCS YETKHMH,
MO3TOMY BO3MOXHO, YTO HCKOMBIH THII KPOBJIH MOXeT GbITb H CPeJHHM
0 YCTOHYHBOCTH.

NPOrHO3 YCTORYHBOCTH KPOBJIH
B 3ABHCHMOCTH OT CTPOEHHSA EE HH)XHHX CJIOEB

MeTtozHKa nporuo3a ycTOH4YHBOCTH KPOBJIH, PACCMOTPEHHAs BhIILE,
MOXeT GbITh HCNOJB30BaHA I KPOBeJb, He ColepiKallluX ocjabJeH-
HBIX KOHTAKTOB, T. €. NPEeACTaBJEHHbIX CPAaBHHTEJNBHO OXHOPOLHBIMH
CJIOSIMHM Pa3iHuYHHIX NOpoA. B Tex cayuasx, korpa UMelOTCA CBeAeHHS
O COJepXaHHH B CJOfIX KPOBJH OCJabJeHHBIX KOHTAKTOB, MPOTHO3
YCTOHUHBOCTH GOJKEH GbITh OCHOBAH HA MOJYYEHHH JOMOJHHTENbHBIX
CBeJleHHH, K YHCJAY KOTOPBIX OTHOCSITCSI:

—THI H KOJIHYECTBO 0CJa6JIeHHBIX KOHTAKTOB B NpeAesax Kaxnoi
JIMTOJIOTHYECKOH Pa3HOCTH;

— CpenHsAA MOIHOCTD CJIOEB, 3aKJIOYEHHBIX MEXAY 0C1a6JeHHRIMH
KOHTaKTaMH B Npejie]ax KaXKAOH JIMTOJOrHYecKOod pa3HOCTH.

Hanuune B KpoBJie ocs1a6ieHHBIX KOHTAKTOB THIIA «3€PKaJIO CKOJIb-
XKEeHHsA» H «YIJIHCTBIH MpocJiok» 06YCJOBJAHBaeT BO3IMOXKHYIO €e He-
YCTOHYHBOCTb, HanpHMep, NPH 3HAYHTEIbHOM KOJIHYECTBE TAKHX KOH-
TaKTOB.

YcToluHBOCTb KPOBJIH, COfepIKallel ocyiableHHble KOHTAKTH, Clle-
RyeT OLEHHBAaTh MO KO3(p(HUHeHTY paccranBaeMmoctH K, Koropelii
BBIUHCAAIOT N0 dopmyJie:

m

Mp
TAe Mgy — MOIIHOCTb JIHTOJOrHYECKOrO OXHOPOLHOTO CJIOSl MOPOZHI,
M; Mp — CPEAHASA MOILHOCTb CJIOEB, 3aKJIOYEHHHX MeX1y ocjaab/eH-
HbIMH KOHTaKTaMH, M.

Kosddunuent paccianBaeMOCTH MOKa3blBaeT, HAa CKOJBKO CJIOEB
MOXKeT Pa3pyLIHTbCS JaHHast JUTOJIOTHYeCKast pa3HocTb. 1o Bennuunne
3TOro Ko3g@HuHeHTa YCTOHYHBOCTb KPOBJIH CJEAYET ONnpelnensite B
COOTBETCTBHH ¢ Taba. 21.
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Ta6nmga 21

3navenns Kp 414 pasHHX THIOB KPOBIH HO YCTOHYMBOCTH

Becbua Cpeaneit

- HeycTtomn . crofuMBan
ReycTOATHBAR ycToMuMBaA YCTOMYHBOCTH y

7-13 3-7 1,7-3 1,1-2

YcrofiuHBOCTbL KPOBJM ONpeaensercs He TOAbKO KOJHYECTBOM CJIO-
€B, HAa KOTOpHIE paspyluaercs LaHHAs JHTOJOrHYeCKasi pasHoOCTb, HO
H MOILHOCTbIO 06pa3oBaBuIHxcs cjoeB. B Tom cayuae, koraa npH pac-
CJIOEHHH 006pa3yioTcst CJIOH MOLIHOCTHbIO Gosiee 1 M, HX YCTOHUHBOCTB
IOoJXKHa onpefeasitecsl no rpagukam (pHc. 25) B 3aBHCHMOCTH OT
JIMTOTHIIA KPOBJIH.

MPOTHO3 YCTOAYHBOCTH KPOBJIH
B 3ABHCHMOCTH OT MOUIHOCTH H NPOYHOCTH EE HH)XHHX CJIOEB

[1pn HaAHYHH CBeAEeHHH O MOLIHOCTH H NPOYHOCTH CJIOEB KaXXIOH
JIUTOJIOTHYECKOH Pa3HOCTH NpeJBapHTENbHBEIA NMPOrHO3 YCTOHAYHBOCTH
BHIIONHAIT OPH NOMOILH 0Oe3pa3MepHOro KO3 (HIHEHTA YCTOHYH-
BOCTH, BHIUHCJIAEMOro no ¢opmyne:

N =Kheybpe:

rae K — kosdduuuent, pasusiit 1/m « Mlla; hep— cpennsisa Momuoctsb
CJIOEB B npe/esiaX ORHOH JHTONOrHYECKO#A PAa3HOCTH, M; Ogyc — CPEAHe-
B3BEILIeHHBIH NpeJes NPOYHOCTH CJIOeB MPH OAHOOCHOM cxkaTHH, MIla.

Tpu 3HaueHuu 1) <4 KPOBJIO OTHOCAT K BeCbMa HEYCTOHYHBOH.
I[Tpn 4<n< 12 KPOB/IIO OTHOCHAT K HeycTOHUMBOA H npu 12<n30 —
cpennet ycrofuuBoctd. [lpun >30 KpoBJIO OTHOCST K YCTOWYHBOM.

Ucnonp3oBanue 310ro Kosd¢pHuuenta nos3ponasier 6onee onpepe-
JIEHHO CYIAHTb O BO3MOXHOH CTeNeHH YCTOHYHBOCTH KPOBJIH NIPH H3-
BEeCTHOM CTPOEHHH H NPOYHOCTH OTHEJbHLIX CJIOEB.



[Ipunoxenune 5

BbISIBJIEHUE 30H HEYCTONYUBON KPOBJIH,
NMPENCTABJIEHHOW FNIMHUCTbIMH CJIAHUAMH,
3JIEKTPOMETPHYECKHM METOJAOM (JITH)

METOJ HKA BbiIBJJEHHA 30H

30HBI HeyCTOHUYMBO# KPOBJH, NPEACTaBIEHHbIE JOKAJbHBIMH BKJIIO-
YEHHUSIMH [JIHHHCTHIX CJaHLUeB OObLIYHO 3HAYHTEeJbHO (NpHMEpPHO B
10 pa3) OTJIHYAIOTC OT OKPYXAIOUWIMX MOPON MO 3JEKTPHUECKOMY
CONPOTHBJIEHHIO.

DJIeKTPOMETPHUECKHA MeTOJ BHISIBJIEHHS 3THX 30H IpeAnoJaraer
o6cllefOBaHHEe NMOATOTOBJIEHHBIX K BHIEMKE YYAaCTKOB LIAXTHOTO MOJS
Ha ONHOPOLHOCTb 3JEKTPHYECKHX CBOHCTB Ha G6ase HccaAeqoBaHHs
pacnpocTpaHeHHsl 3/eKTPHUECKOTO TOKAa B MacCHBE TOPHBIX MOPOJ.
DNeKTPHYECKHH TOK NMOA3eTCs B MacCHB NMOCPEACTBOM ABYX 3aseMJie-
HHH (nuTaoliue 3JeKTpoab). C NOMOLIPI0 ABYX APYrHX 3a3eMJiIeHHH
(npHeMHble 3JMEKTPOABI), COEIHHEHHBIX C H3MepHTEeJbHLIM YCTPOHCT-
BOM, MOXHO 3aMePHTb Pa3HOCTh MOTEHLUHAJIOB MEXAY ABYMS JIOGHIMH
TOYKAMH MacCHBa.

B KauecTBe OCHOBHOrO Napamerpa, XapaKTepPU3yIOIero H3yuaemnii
MAacCHB ApPH 3/1€KTPOMETPHYECKHX HCCJIELOBAHUSX, HCMOJAb3YIOT KaxKy-
Lieecsi 3/1eKTPHUECKOe CONPOTHBJEHHE ), , BHUHCAsieMOe o dopmyie:

s =K45° (44)

rie AU — pasHOCTb NOTEHUHANOB MeXIY ABYMsl TOUKAMH MacCHBa;
J — cuna Toka, npotekawouiero B maccuse; K — koadduuunent, onpe-
HensieMbl# TeoMerpueli PacHoJOXKEHNS NHTAIOUIUX W NPHEMHBLIX 3J€K-
TPOIOB.
B o6uiem cayuae, ajs J1060ro pacnoJOKeHHs1 3JeKTPOAOB K03(-
¢uurent K paccunteiBalor 1o ¢opmyine:
K= 2% : (45)
[l/rm—l/rw-—l/rm +1/an ]
THE Tpy, Ty, Gy » Tgy — PACCTOAHHS MEXAY COOTBETCTBYIOLIMMH
3JIeKTPOLAMHU.
Ilpy cHMMeTpHYHOM MO OTHOIIEHHIO K TOYKe HaGJIOJEHHS pacro-
JIOXKEHHH 3JIeKTPOLOB, KOTOPOE yallle BCEro HCMOAb3yercsi MpH MOA-
3eMHbIX HCC/IefoBaHHAX (pHC. 26) 3HaueHHe

K= K (rRe—Tiin) . (46)
4ryy
B6sH3H yKa3aHHbBIX BKJIOYEHHH FJIHHHCTHIX CJaHLEB BO3HHKAIOT
aHOManu¥ fy. AHanu3 BEJIHYHMHB ¥ CTPYKTYPHl 3THX aHOMaJiHi N03BO-
JIsieT CyAHTb O pasMepe BKJIIOYEHHS H ero PacnoJIOXKEHHH 10 OTHOLLe-
HHIO K BbIpaGOTKe, H3 KOTOPOH MPOBOAAT HCC/IENOBAHHE.
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ITo BeptukanbHOH oOcH (cM. pHC. 26) OTJOXKEHbl 3HAYEHHS
q=ADpx/Apgmax, N0 TOPUOHTATLHOR — PAcCTOsIHHE MEXILY TOUKa-
MH HabJ/IONEHHSA H NPOEKILiHell LeHTPa BKJIOYEHHS HAa CTEHKY BbIpaGoT-
KH, rlie NpOBOJSAT HeclefoBaHus. Kaxaas KpHBasi XxapaKTepU3yeTrcsi co-
otHowernuem p=2h/AB, rne AB — paccTosinHe MeXAy NHUTAIOUHMH
3NeKTposaMH; h — paccTosiHHe OT LEHTPa BKJIOYEHHSI 0 CTEHKH
BHIDaGOTKH (rJyGHHA 3ajeraHdsl BKJAOYEHHs!). AHa/NH3 KPHBBIX (
No3BOJIifiET 3aMETHTh:

1. KpuBhie q HMeIOT TPH 3KCTpeMalJibHble TOUKH (APH 3JIeKTpHYec-
KOM COMpPOTHBJIEHHH BKJIOYEHHS], MeHbLIEM CONPOTHBJIEHHS BMEIIAlo-
UWIHX NOpOA) — [ABA MAKCHMYMa H OJIHH MHHHMYM, DacloJOXeHHbIH
Hap BkaloyeHHeM. [TosoxxeHHe 3TOro MHHHMYMa B PeasibHBIX YCJIOBHSIX
YKa3blBaeT MECTOMOJIOKEHHE BKIIOUEHHS.

2. Tlo mMepe yBennueHnsi pasHocoB AB MeXJy NHTAIOIIHMH 3J€K-
TponaMH (yMEHbILEHHE ¢ ) 3HAueHHe aHOMaNbHOro 3¢dekTa BO3-
pacraer (cpaBHHM KpHBhle /—4) H CTPEeMHTCS K CBOeMy mnpeneny,
KOTOPHIA COXpaHsieTCA NPH JajbHefillieM yBeJuueHHH passocoB AB
(xpusas 5). Takum o6pa3om, aHa/iu3 aHOMAJIBHBIX KPHBbIX, MOJYyYeH-
HBIX NPH Pa3jiHYHLIX PA3HOCAX, NO3BOJSIET CYAUTb O TIyOHHE 3aJjera-
HHS BKJIOYEHHSA.

3. Jins TeOPETHUECKHX KPHBHIX PACCTOSIHME MEXAY ABYMS TOUKAMH
HaGMIONHHsA, B KOTOPHIX p) NOCTHraeT MaKCHMaJbHbIX MOJOKHTENb-
HBIX 3HayeHH#A L, cBA3aHo ¢ rayGuHOH 3ajeraHdst HEOQHOPOXHOCTH
COOTHOIUEHHEM:

h=0,4L.
Onuako B peasbHbIX YCJOBHAX 3TO pPACCTOAHHE, €CJIH BKJIIOUEHHE
BE&JIMKO, 3aBHCHT H OT pa3MEpOB BK/IOYEHHs B HANpaBJICHHH BAOJb

a

M A
2 v
§
A w w s

Prc. 26. CxeMa pacnonoxeHHsa S1€KTPOJOB IDH 31eKTPOMETPHYECKOM Hpodu-
AMpOBaHHH (a), 3/MEXTPO3OHAMPOBaHHM (6) M pacdeTHHe KpHBHE aHOMAanHi
B6AM3H /OKAALHOTO BKJIIOYEHHA.
l—‘x’—2;2—'r —X;S-T —0,5;4—7‘ —0,!;5—”‘-0,05
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BbIPa6OTKH. AHOMaNHs f, BOJH3H KPYNHOTO BKJIOYEHHS OTJIHYAETCS
PacCTAHYTOCTbIO LEHTPAJILHOTO 3KCTpeMyMa (MHHHMYM HMeeT He OJHY
TOUKY, KaK B PaCyeTHOM cjyyae, a HeCKosbkKo). B aTtom ciyuae pac-
crosinHe L MoxeT GbiTh HCHOJNB30OBAHO AJISI OLEHKH Pa3MepoB BKJIIO-
yeHnsi. Ha yuactkax maccuBa, rie HeT BKJIIOYEHHH TVIMHHCTBHIX CJ1aH-
LeB, BEJTHYHHA f, HE MEHACTCSI OT TOUKH K TOUKE, TaK KaK B 3TOM cllyyae
reoJIorHYecKoe CTPOEHHE MacCHBa BJOJb BBHIPAGOTKH COXPaHSETCHA
HEH3MEHHbIM.

ANNAPATYPA H BCIIOMOTATEJIbHOE OBOPYJLOBAHHE

Jas npoBenenus 3EKTPOMETPHUECKHX HCCI€LOBAaHHIH HA YTrOJAbHBIX
Hlaxrax, He ONACHBIX N0 NBJIH H rasy, HeoGXOIHMO HCHOJIb30BaTh
annaparypy MKC—50, Brimyckaemyio cepuilHo 3aBogoM «[eosoro-
pasBegka». Annaparypa mopratuBHa (o6uMil Bec He Gosiee 25 Kr),
HajexXHo paforaer B LIAXTHHIX YCJOBHSIX, NOCTATOYHO MOILHA, YTO
MO3BOJISET OXBaTHTb 6OJbIIOH 06bEM MaccHBa TOPHLIX MOPOA H HPO-
BOLHTb U3MepeHHs B LIHDOKOM HHana3oHe HampsikeHuit (ot § MkB
10 100 B) c orHOCcHTeJIbHOl norpeiiHocThio He Gosee 1% . Annaparypa
HMeeT aBTOHOMHOE MHTaHHe. B KauecTBe HCTOYHHKA MHUTAHHA MOTYT
GBITh HCHONB30BAHB! IIAXTHHIE AKKYMYJASTOPH IJsi HHAMBHAYaJLHOTO
OCBelleHH .

METOAHKA 3JEKTPOMETPHYECKOIO NMPOrHO3HPOBAHHSA
30H OCJIABJIEHHBIX NOPOA B KPOBJIE MJIACTA

MeToagHnKka npoBeeHHus Pa6OT N0 NPOrHO3HPOBAHHUIO
onpejensier NOPANOK Pa3MelleHHs U NepeJBHKEeHHS 3JIeKTPOAOB MpH
H3MepeHHsIX.

Ilepen nauanom HccenoBaHHI IITPEKH MAaPKUPYIOT Yepe3 KaxkKble
10 M. MapxHpOBKY MOXXHO NMPOBECTH C MOMOILBIO AEPEBSHHBIX KOJbEB
nanno# okoso 10 cm. Ilpu stoM cienyeT npHBsi3bIBaThCA K MapKiLeii-
ZIlepCKOA MapKHPOBKe IUTpeKoB (HHKeTh). Mapku cayxar AJjs MpH-
BSI3KH Pe3yJIbTaTOB HaOJIONEHHHA, OHH YKa3biBAIOT TOUYKH 3a3eMJIEHHS
3JIEKTPOAOB.

HccaenoBanua pekoMeHayeTcst IPOBOAHTL B ABa 3Tana: 1) mpo-
CBeYHBAaHHE MOATOTOBJEHHOIO K BHleMKe ILleJiHKa; 2) GoJjiee nmoapo6-
HOe H3y4yeHHe YYacTKOB, Ha KOTOPbIX OGHapyXeHa aHOMaJHA.

MNMepBuii aran. CyiHOCTb NPOCBEYHBAHHS 3aK/AIOYaeTcsd B TOM,
YTO NHTAIOIHE H NPHEMHbIE 3JIeKTPOLB! PACNoJaraioT B IPOTHBOJIEXKA-
LIHX BbIPA60TKax, OKOHTYPHBAIOLIHUX HccaenyeMbiil neauk. Ilpu stom
NpHeMHbIE 3JeKTPOJbL MPHHHMAIOT CHIHAJ, MPOIUEeAIIHH Yepe3 LesHK.
Hanpumep, eciiu oTrpa6oTKa BejeTcsi CapeHHbIMH JJaBaMH — 3TO BeH-
THJISILHOHHBIA H NPOMEXYTOYHBIH IITPEKH, HJH TPAHCIOPTEPHBIA H
MPOMEXKYTOUHBIH.

IpexBapuTenbHO cilexyer nogo6paTh OMBITHHIM MyTeM ONTHMAJIb-
Hble PACCTOSIHHSA I,; H T, B COOTBETCTBHH C BO3MOXHOCTSIMH annapa-
TYPHbl B KOHKPETHBIX Fe0JIOrHUeCKHX YCIOBHSAX, TaK KaK NpH Pa3jIHYHOM
IPOBOJMMOCTH MaccHBa TOPHBIX TNOPOL BeJHYHHA CHrHaza Gymer
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passoii. Cieayer nogo6paTth TaKHe I, H Ty, IPH KOTOPBIX MOJE3HBIH
CHTHAJ NpesbillaeT ypoOBeHb MoMex He MeHee yem B 10 pas.

[Mox6op ciienyer HauHHATL C MAKCHMAJIbHO BO3MOXHBIX MO T€XHH-
yeckuM ycioBHsiM AB (A — B Hauaje uenuka, B — B KOHlIE) ¥ MHHH-
ManbHO BO3MOXHBIX MN (10 M), 3HaueHnss AB MmeHAtb B CTOpOHY
ymeHbuienuss, MN — B cTOpOHY yBesiHYeHHS. 3aTeM MHTAIOLIHE 3JEK-
TPOAbl YCTAHAB/JHBAIOT HA ONTHMAJbHOM PAacCTOAHMH APYTr OT Apyra
(nanpumep, 300—500 M) B ogHo#l M3 BHIPaGOTOK, a MPHEMHLIE 3JIEK-
TPOABI — IIPH HEH3MEHHOM ONTHMAJbHOM PacCTOSIHHH LPYr OT Apyra
(ranpumep, 60 M) — nepemewmaioTcs N0 APOTHBONOJIOXKHOH BhIpabOT-
Ke BAOJIb HCCAEAYEMOro yuactka ¢ onpefeseHHbiM marom (10 ).
DNeKTPOoAH cleAyeT 3a3eMJATb B miaet yras. Ilpu Kaxaom ¢HkcH-
POBAHHOM TOJIOKEHHH YCTAHOBKH 3JIEKTPOLXOB H3MeDSIOT BeJHYH-
Hy AU, . PeayabraTel H3MepeHu# 3anucHBaloOT B Ta6a. 22.

PasMepnl HccleyeMOro yyacrtka OnpeneisiioTcsi pPasHOCAMH IH-
TalOUIHX 3/1eKTponoB. [locse HecenoBanus nepBoro yuacrtka cjaemyet
NUTaIKe MIEKTPOAbl NEpeHecTH Aajblie MO WTPEKy, CAenaB luar,
paBHulfi pasnocy AB. IIpocBeunBanue n03BossieT ONpenesnTh yUacTKH,
COepIKallHe TMIHHHCTbIE BKJIOYEHHS.

Bropoi#i atan. Ha Bropom stane npoBoast 6osiee nonpoGHLIe Hcce-
JNOBaHHsl aHOMAJIbHBIX yuyacTKoB. Mi3amepenus ocyliecTBISIOT U3 OXHOM
BbIpa6OTKH METOAOM 30HAHPOBAHHS: NPHEMHBIE 3JEKTPOLbl yCTaHaB-
JIMBAIOT CHMMETPHYHO OTHOCHTEJIbHO TOUKH Habuonenusi. OHH 0CTAIOT-
CAl B TAKOM IOJIOXKEHHH B Ipouecce BCed CepHH H3MEPEeHHH Ha TOuKe.
[Turamiuse 3/1€KTPOALl YCTAHABIHBAIOT TAKXKe CHMMETPHYHO OTHOCH-
TeJbHO TOUKH HAGJIONEHHS, HO PACCTOSIHHE MEXAY HHMH MEHsieTCs
B Npouecce H3MEPEHHM: MUTAIOIIHE /1eKTPOALl IOCTENEeHHO YA AMSIIOTCS
OT HIeHTPa YCTAHOBKH. JTO o6ecreuyuBaer MOCTENEHHOE YBEeJHUEHHE
rAyOHHB HcCCJeAOBaHusl MaccHBa. JlIA KaXaoro (HKCHPOBaHHOrO
nojoxenusi napei AB cHHMalOT 3HaueHWe PA3HOCTH TNOTEHUHAJOB

Tabamyga 22

PESYJILTaTbI nauepe}mix Ha NEepBOM 3Tane

Hpumeganue AB =300 m; MN = 60 M; Yoc — monoxenne Toukn HabII0 AeHHA
no OTHOMIEHHIO X HYJEBOW TOYKe oTcyera (HanpuMep, MapKUleiepCKHUN NMUKeT B Hauane
mrpeka). Ilonoxenne TOUKN HAGNIONEHHA CBAIBIBAETCA C CEPeAMHOM PACCTOAHMA MEKAY
npHeMHHMH snekTpojamu; K — reomerpuueckuil kospuuuenr ycranonku; o, ,4 — no-
Ka3aTellH OTCUETHOrO YCTPOACTBA Ha NAaHeIN MUKPOBOALTMETpa; Iag — BelwduMHA TOKa
B nn‘ra!omeﬁ oenH, AU - pa3HOCTb NOTEHIMAJO0B MEXAY NPHEMHBIMH 3JIEKTPOAAMM]

K — KaXvireeci YJAeTbHOE 3IeKTPHYEeCKOoe CONPOTUBIeHHE.
Ilonoxenne xaxaont Ttouxkm HabnioaeHHs B BupaboTke aoakHO 6BITL VKazaHO.
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MeX/y NPHEMHBIMH 3/€KTPOAAMH. Pe3ynbraThl H3MepeHHSI 3aHOCAT
B Taba. 23.

Touku Habmonenns pacnosaraioT Ha paccrosiiuu 20 M Apyr oT
npyra. IlepemenieHHe YCTaHOBKH NO TouKaM HAGJIOJEHHS MOKHO
HauyMHaTh ¢ Jo6oro kouua mrpeka. [lo mepe ysenHuenHs ryg pas-
HOCTb NOTEHLHAJIOB Ha MPHEMHBIX 3jeKTpogax MN 6GyneT yMeHbIATh-
csi. Jlast Toro, yto6b! TOYHOCTH OTCUYETa GBIIa HEH3MEHHOH, HeO6XOAHMO
NOJIePXKHBATh MOJOMKEHHe CTPENKH HHIMKAaTOpa NpPH H3MEpeHHH Ha
paboueM yuacTke HIKaJbl npu6opa. [lyist 3TOro mo Mepe yBeXHueHHS
pasHocoB AB He06X0AMMO MEPEXORHTh HA APYrHe AHANA30HBl yCHJe-
Hus. ConocraBjieHHe pe3y/nbTaTOB HaGJMIONEHHS B Pas3HbIX TOYKaXx
NPH nepexoje Ha APyrHe AManasOHbl PEKOMEHAYeTCS OCYUIeCTBJAATH
IPH OJHHX H TeX XK€ DACCTOSHHSX I,, H Iy, H4 BCEM NPOTHAXKEHHH
IKCMePHMEHTANbHOrO yuacTka. Korna Bo3MOXKHOCTH YCHJIEHHSI CHTHa-
Jla HCYepnaHbl, TO CJefyeT YCHJIHTb BXOLHOH CHTHaJI, YBeJHYHB pac-
CTosiHHe 1, . [l YyBASKH Pe3y/ibTaTOB H3MEPEHHs HA ONHOH TOUKe
Heo6XoaHMO NPH Nepexoje Ha JADYroe pacCTOsIHHE [, COXPaHHTb
TO XKe Tpp, T. €. OPOBECTH HECKOJLKO H3MEPEHHH C PasHbIMH I, , HO

Tabnarmga 23

PeB)’JlBTaTbl HBMEPBHHI‘;! Ha BTOPOM »3Tame

Ne
wm | Tas | Yma | Ing T p ol AU| K Pk
1 30 10
2 50 10
3 70 | 10
4 90 10
g 110 | 30
110 | 10
7 130 10
8 130 30
9 170 30
10 210 | 30
11 210 | 50
12 250 30
13 250 | 50
14 290 50
15 330 | 50

IIpuMesanne Typ — paccroanne. MakcuManbhas BEIHUMHA Yyp MOXKET 6HTH
BHOPAHA 110 YCMOTPEHHIO HCCN€JOBATENd C Y4eTOM pa3MepoB ydacTKa, HMOANEXAIMEro
H3YYEHHIO, U TEeXHHIECKHX BO3MOXHOCTEH PaGoOTH B MOA3EMHEIX YCAOBHAX. YCTaHOBKH
¢ 6ONBIIHMY ¥pp NO3BONAIOT MOAYIHTH HHPOPMALHIO ¢ HONBPMUX ITy6HH. ¥ yy— PACCTOAHHE;
I ng ~ BenrMaMHa TOKa B MUTalOme genu;y,p,d. — NOKasaTelH OTCYETHOrO yCTPOMCTBA HA
naHenw MUKpoBoabTMerpa; AU, K,f’x — pesyJabTaTH MaTeMaTH4yeckod o6paboTka maMepe-
HHM.

Creayer ykassiBaTh NOJOXEHHe TOYeK HabmioAeHHUA.
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OJHHAKOBHIMH T, . Ilepexos Ha Apyrue pasHOCHl Tyy PEKOMEHAyeTCst
TaK¥Xe OCyUWEeCTBJIATL BO BCEX TOUKAX HaOJMIOACHUSA [pH ONHHX H TEX XKe
Tas - B Ta6u. 23 npeaycMoTpeHbl Takue H3MepeHHsi, Kak 5 H 6, 7 u 8,
10 u 11, 12 u 13.

OBBEM PABOT MO NPOBEAEHHIO HCCAEROBAHHA

Jlasi npoBeneHHs1 HCCIeAOBAHKHA B IITpPekax Heo6xoaHMa GpHraza
H3 4YeThIpeX YeJOBeK: oneparop MAJjis paboThl C MHKPOBOJBTMETPOM,
oneparop AJjasi paboThl C reHepaTOpPOM, ABa YeJloBeKa [JIS Nepemele-
HHS THTAIOIHX 3/JeKTPOXOB (IO OAHOMY Ha KaXAabl#l snektpon). Cessb
¢ wieHaMH GpHraibl Ha GOJIbLIHX PAaCCTOSIHHSIX OCYLUECTBJSAETCS C
ROMOLIBIO CBETOBHIX CHTHAJIOB WJIH PAXHOCHTHA/IOB.

Jas o6cenoBanHs ABYX CTO/I60B ThICSIueMeTPOBOH JJHHBE HE06X0-
IHMO BHIMOJHHTb B 0GIe# CJOXKHOCTH okosio 600 H3MepeHH.

OBPABOTKA PE3YJIbTATOB

OkoHuyaTeJbHBIM pe3yJIbTaTOM HCCJeOBaHusl SIBAAETCS oOmpeje-
JieHHe CONPOTHBJIEHHA p, , KOTOPOE PacCUMTHBAIOT 110 popmyne (44).
ITpu stom AU (MB) paccydThBaIOT Ha OCHOBaHHH I10Ka3aHHH OTCYET-
HOrd YCTpPOHCTBA MHKPOBOJIBTMETpPa:

AU=(p +7)d, (47)

raed,p ,p — MOKAa3aHHsl OTCYETHOrO YCTPOHCTBA.
Cuny ToKa J,; B MaccHBe PacCYHTHBAIOT MO dopMmyse:

n

——P, (48)
Nmax

rie n — KOJIHYECTBO AeJIEHHH, yKa3aHHOe CTPEJKOH Ha uikaJe npuéo-
pPa; Nmax — MAKCHMaJibHoe KOJHYeCTBO JeJieHHH; P — npeaen wus-
MepeHHs.

Beanunny K paccuuteiBator no ¢gopmyse (46) npu 30HIHpOBaHMH
# no ¢opmyse (45) — mpH NPOCBEUHBAHHH.

B okonuatenbHOM BHAE Pe3yNbTaTH U3MepeHuii B 0iHO# BHpaGoTKe
ROJIXKHBI GBITH NpeACTaBJeHbl B rpaguyeckor gopme, rae mo ropH3oH-
TaJbHOH OCH B JIHHEHHOM Macuitabe OTKJIAALIBAIOT PacCTOSHHE OT
TOUKH HaGJIOACHHS IO HeKOTOpO# onopHo# Toukn O (HanpuMmep, Mapk-
WefaepcKuil MHKET B HayaJie LWITPeKa); MO BePTHKaJbHOH OCH B JiOra-
pudMuyeckom maciutabe — 3HaYeHHEe p, B TOUKe HaGJ/IOAeHUs MpH
ONpe/ie/iecHHOM 3HAYEHHH I,p .

B xoHeuHoM HTOre Ha rpadHke MONY4alOT CEPHI0 KPHBHIX p, s
Pa3NHYHBIX T,z . BereacTBie BIHAHHS BHIPaGOTAaHHOTO NPOCTPAHCTBA,
30HbBl ONOPHOTO AaBJeHHs BGJIH3H BHIPAGOTKH, B KOTOPOH NPOBOASAT
H3MepEeHHs, CIOHCTOCTH MacCHBa, KPHBLIE f, Pa3MELIAIOTCsl HA PasHbIX
YPOBHSIX 0 BEPTHKaJIH, OHAKO, OCTAIOTCS] YyBCTBUTEJNbHHIMH K H3Me-
HEHHIO 3JEKTPUYECKHX CBOHCTB BAOAb HAaNpaBJEHHS NepeMelieHus
TOYKH Ha6uoAeHHusl. Pe3ynbraTtel Ha niepBoM 3Tane HCCAeNOBaHHS 06-
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pabaThiBaiOT aHAJOTHYHO H MNPEACTABJAAIOT B rpadHueckodl ¢Qopme
B BUIIE 3aBHCHMOCTH f), OT NOJIOXKEHHs] TOUKH H3MepeHHs Ha npoduie.

HHTEPNPETAUHSA PE3YJILTATOB

AHanu3 pe3ysibTaTOB 3/IEKTPOMETPHUYECKOro 06C/el0BaHus 103BO-
JIleT HaHTH YYacTKH, COLepHKaluHe BKJIIOYEHHS FVIHHHCTBIX CJIAHIEB,
OLLIEHHTh HX Pa3Mephl B [1JiaHe H ONPEASIUTb PACTONOXKEHHE BKJIIOUCHHs
110 OTHOIIEHHIO K BhIpa6OTKe, B KOTOPOH BEAYT HCCIELOBaHHS.

Ecnu kpupble p, NpencTaBAsiiOT COGOH JIHHHH, HE3HAUHMTENBHO
(Ha BesMuuHy, He NpeBniwamyio 10%) oTknoHsOIMeECH OT NPAMON,
napajnjelbHOH FOPH30HTANbHOH OCH, 3TO CBHAETENbLCTBYET O TOM, 4TO
Ha HCCefyeMOM Y4acTKe HeT BKJIOYeHHH.

Pesko nuppepenuHpoBanHble yUaCTKH KPHBbBIX p, CBHAETEJIbCTBY-
I0T O Ha/HYHA HapyWeHHH reoJOrHUeCKOH OJHOPONHOCTH MAacCCHBA
(BKIIOUEHUE, TEKTOHHYECKOe HapyIIeHHe).

AxoManuy, uMelHe nHao06pasnyo ¢opmy (pHc. 27, nuker 26),
COOTBETCTBYIOT HapYIUIeHHAM, BEIXOASIIHM B BbIpaboTKy. Pe3skue H3-
MeHeHHs p, Ha BcexX pasnocax (puc. 27, nuxer 16) cBumETeNbCTBYIOT
0 60abIIOH NPOTAXKEHHOCTH HapyllieHUsi B raybb cronba.

Ecau anomanbHblil xapaktep p, HaudHaer MPOSIBIATHCS MO Mepe
yBesuueHusi pasiocoB AB (cm. pic. 27, nukersl 26—28) u aHOManus
HMeeT GOPMY, aHAJNOTHUHYIO H306paKeHHOH Ha pHC. 26, 3TO cBHaeTeb-
CTBYET O TOM, YTO JIOKaJbHOE BKJIOYEHHE PachoJiOXKeHO B rayGuHe
cToN162 K HE HMEET BBIXOAa B BbIPAabOTKY, B KOTOPOH NPOBOLAT HCCJeE-
noBaHus. MOXHO CUHTATh, YTO IVIyGHHA 3ajieraHHsl BKJIOUeHHS (CM.
puc. 26) He MeHbIlle MHHHMAaJIbHOTO Pa3HOCA MHTAIOUIHX 3JIEKTPOLOB
NMpH MOSBJEHHH AaHOMAaJHH. AHOMAJIHIO CJedyeT CYHTaTh HaZexKHOo
NpOsIBHBLIEHCS, €C/IH CHTHAM B TOYKAX H3MepeHHusl BOIH3H MaKCHMallb-
HOTO OTKJIOHEHHS] OT COOTBETCTBYIOUIedi TOPU30HTAJbHON JIMHHH OTJIH-
yaercst OT HOpMaJbHOro ypoBHs Ha 20%.

Ecau anomanns oT CKpEITOH HEONHOPOLHOCTH HMeET GoJblle Tpex
3KCTPEeMYMOB, TO Ha y4YacTKe eCTb HECKOJIbKO CKPBITBIX JIOKAJbHBIX
BKJIIOUEHHH, PACCTOSIHKE MeXAY KOTOPBLIMH INpeBbIIIAeT TAyOHHY HX
3aJleraHyus M0 OTHOWIEHHIO K BbipaboTke. UyBCTBHTeJABHOCTH MeTOAa
XapakTepH3yeTCsl MHHHMAJbHLIM Pa3MepoM BKJIOUEHMS, HAeXKHO pe-
THCTPHPYEMOrO C MOMOLUBIO HAHHOTO METOJa Ha ONpejesIeHHON Iy6H-
He, M OLIEHHBaeTCsl Ha OCHOBAHHH (OPMYJHI:

A Pr—p2 a 3
LR (2, (49)
Pmox Mt2pz N
A
rae j,p —OTHOCHUTEJbBHAA aHOMAJIHA B TOUKEe MAKCHMAaJIbHOTO OTKJIO-
max
HEHHHA; P‘_) — VYA&JbHOE 3NCKTPHUECKOE CONMPOTHBJIEHHE TVIHHHCTHIX
CJAHIIEB B 30HE BKJIYEHHA, /)] — YAeJbHOE 3JEeKTPHUYECKOe COmpo-
THBJIEHHE BMEILAIOIHX NOPOoA; @ ¥ h — pa3Mepn U ray6HHA 3a/eranHus

BKJIIOUEHHS] IPH YCIOBHH, YTO MOMIHOCTh BKJIIOUEHHS B 00J1aCTH MaKCH-
MaJIbHOTO Pa3BHTHS He MeHee 2 M.
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®opmyna (49) naer oueHb rpy6oe npuGIHKEHHe, TaK KaK nojayye-
Ha JJ151 NpocTeHLINX ycJOBHA (cdepHUecKoe BKIIOYEHHE B OXHOPOLHOH
cpene), a peajbHble YCJOBHSI JOCTATOYHO CJIOXKHB H He NMOAAAIOTCS
pacuety. TakuM 06pa3soM, BONpPOC OINpefeNeHHS] Y4YBCTBHTEJbHOCTH
MeToJa B YCJAOBHAX KOHKPETHOTO MECTOPOXKIEHHSl ClelyeT pellaTh
HA OCHOBAHHH ONLITA €0 HMCIOJb30OBAHHSA.

NPUMEPDBI NIPUMEHEHHS
3JIEKTPOMETPUYECKOIO METOJJA
NMPOrHO3UPOBAHHUS OCJIABJIEHHBIX 30H
B KPOBJIE YrOJibHOTO NMJIACTA
HA NMOJIE IHAXTbI HMEHH 50-JIETHSA OKTSABPA
KOMBHHATA FYKOBYTrOJib

B ycaoBusix mwaxtel uM. 50-metHsi OKTs6psi GBIIH HCCJEXOBaHBI
reoJloriyeckHe HEOJIHOPORHOCTH — ocsab/leHHBle 30HB B KpOBJIE
YyTrOJIBHOTO [JacTa, NMPHYypOUYeHHbie K JIHH3000Pa3sHHIM BKJIIOYEHHSAM
[JIHHHCTHIX CJIAHIEB, 3aJI€raloUlHX B HENOCPeNCTBEHHOH KPOBJe, Npe-
CTaB/IeHHOH B OCHOBHOM H3BEeCTHSIKOM MOLIHOCTbIO OK0JIO 10 M.

TauHHCTBIA claHel B palfioHe BKJIOUEHHH HMeeT TOHKYIO CJIOHC-
TOCTb H cnaboe clemyieHHe C H3BeCTHAKOM, BCIEACTBHE 4€ro Kpafne
HeycToHuuB. [Ipn HesHauHTeNbHBLIX NedOPMALUSAX KPOBJH TJIHHHCTHIE
C/laHIBl TEPSUOT CBSIBHOCTh M OGPYINAIOTCS, YTO MPUBOAMT K Hapylie-
HHIO TE€XHOJIOTHYECKOrQ IIHKJaa 1106!:]1“4 yras.

MomHocTh BrJIIOYeHHH Mensiercss ot 0,2 10 3 M, HHoraa no 6;
pasMephl B IJIOCKOCTH HAI/IACTOBAHHS — OT HECKOJIbKHX METPOB M0
HECKOJIbKHX €CATKOB H Jaxke coteH. YacTb 30H JoKanusyeTcs B npe-
Aejax LUEeJIMKOB M He HMEET BhiXOAa B BBIPAGOTKH.

o snekTpHuecKHM CBOWCTBAM TJIHHHCTHiE CJIaHUbl H HM3BECTHSIK
pPasjiH4anTCsd HE MEHEee Y€M B JeCHATb pas. 310 Nno3BOJIsSIET NNPHUHMEHATD
JIEKTPOMETPHIO IJIsi POTHO3HPOBAHUs OCAAaGJIEHHBIX 30H.

PesyabraTsl o6c/ienoBanus (KpHBbE NPOGHIHPOBAHUsS BAOJIb APO-
MblIVIEHHOTO wiTpeka 105 U BLIKONHPOBKA M3 MJIaHA FOPHBIX pPa6oT ¢
HaHeCEHHeM DPe3yJIbTaTOB MPOrH03a H KPHBHIX IPOCBEYHBAHHSA JaB —
«LITPHX-NYHKTHP») NPHBEAEHbl Ha puc. 28.

Kaxnas kpusas npodHIHPOBaHHSI NPHBSI3aHA K ONpeNe]EHHOMY
pasHocy nmuTaiomMx snekrpoaos AB. Kpusble p, 1151 pasHbix pasHocoB
OKa3biBalOTCA CMELIeHHbIMH BJOJb BEPTHKAJIbHOA OCH BCJENCTBHE
BJIMSIHHSI CJIOHCTOCTH HCCJI€LyeMOro MaccHBa ropunix nopoa. Ha yuacr-
Kax, TAe HeT BKJIoueHHd (cM. puc. 27, nukern 14—20) uau pasnochl
a1eKTponoB AB HacTO/IBKO MaJibl, YTO BJMSIHHE BKJIOYEHHH He uyB-
crByercs (cM. puc. 27, KpuBhie | ¥ 2, paiioH nukeToB 24— 32), KpuBLle
NpOGHUIHPOBAHHS W TPOCBEUHBAHHA MOYTH [ApajeibHbl TOPH3OH-
TaJIbHOH OCH.

AHoMasibHBIE yuacTKU KpUBHIX (CM. puc. 27, padion nukeros 4—10
u 24—36; kpusble 5— 10, pafion nukeroB 24—32) no BHElIHEMY BHIY
HanoMHHAIOT TeopeTHYeckHe (cM. puc. 26), uMelLHe ONHH TyGOKui
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Pac. 27. Pesynstatu ofcnepoBanns cron6a nasm 106 (maxra nm. 50-rertns
OkTa6pa):
1 —or AB =~ 20 u; 10 - 20 AB = 300 u

MHHHMYM, H COOTBETCTBYIOT JIOKAQJbHbHIM BKJIOYEHHS M TIJIHHHCTBIX
cllaHIleB.

Peakne usmenenuss p, B paione muketoB 16 u 34 (cM. puc. 26)
CBsI3aHbl C TEKTOHHYECKHMH HapylleHHsIMH, lepeceKalonHMH aaBy 106
H BBIXOMAMAMH B IpOMbILUIeHHB# wTpek 106 B pafioHe 3THX MHKETOB
(IWITPHX-NYHKTHPHbBIE JIHHHH).

PesysbraTel nporHosa Hanecebnl Ha puc. 26 u 27 WITPUXOBOI
aunuert. [locnenyoumas orpaGoTka JaB NOATBEPAH/IA pe3YJbTaThl
HPOrHo3a (CHJOIIHbIE JHHHH).

Ipepnaraemas MeTonHKa MOXeT GhITh IPHMEHeHa NPH 3KCIIyaTa-
I\HOHHO#H pa3sBejlKe JIOKaJbHbIX F€0JIOrHYECKHX HEONHOPONHOCTEH (HHO-

POXHBIE BKJIIOUEHHS, KAPCTHl, TEKTOHHUECKHE HApYIlUeHHs), OTJIHYalo-
IIHXCA OT OKPYXKAaIOUIHX MOPOJ MO 3JAeKTPHUECKHM CBOHCTBaM.

TEXHHKA BE3ONACHOCTH PABOT

IpoBenenune 31eKTPOMETPHIECKHX HCCEAOBAHAH B YTOJAbHLIX IaX-
Tax M Ha PyAHHKAX JOJIXKHO OCYLLECTBJATHCS NIPH NOMHOM COOGJIIOIEHHH
«I1paBun 6Gesonacuoctd» (§392, 397 u uucrpykuns k § 397 TIB).
Kpowme Toro, npu pa6oTe c 3/1eKTPOMETPHUYECKOH annapaTtypol cienyer
co6JII01aTh HEKOTOpBIE JONMOJHHTENbHble MPaBHJa:

— pa6oTa reHepaTopHO# IpyNNbl pa3pelieHa TOJbKO NPH HaJlHYHH
JH60 3BYKOBOH, JIHGO CBETOBOH, JIH60 TeneOHHOH CBS3H;

—— [IpY TNepecTaHOBKe 3JeKTPOJOB MHTAIOIeH JMHHH TreHepaTop
JOJI2KEH GbITb BBLIKIIOUYEH;
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— oneparop A0JiXeH BK/IIO4YaTh FeHEeparop TOJBKO IOCJ€ OrnoBe-
LI{€HHA O FOTOBHOCTH JIHHHH,

— OnepaTop A0JXKEH OlloBelaTh paﬁoqnx Ha 3JIEKTpPOHA ax O BKJIO-
YeHHH H BBHIKJIOYWEHHM reHEpaTopa;

— paﬁo'ra C NUHTAIOWKWMH JICKTPOAAMH pa3peniaeTcsi TOJbKO B
PE3HHOBLIX Mepyarkax.
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Knaccuduragua mopoa mo o6pymaeMocTH B OYHCTHHIX BhpaboTkax
TIpH 3ajleraHMM MX HENOCPeACTBEHHO HaJ YrOABHEIM IUIACTOM

IPUJIOXKEHHUE 6

Ta6ébnuyga 24

Paccroanme, M Bepxuuit
Tun nopoa nl:lcf’:::cnm
no obpymae- Topoan nno:‘:i::r);un Mexay nopon Ular oﬁl:‘ymemm,
MocTH paccroenus TpemuHaMu Ha Ckatue
{ocnabrenns) B 4)&];_?:115»
Jlerxoo6py- 1. Neckn ramuMcTHE - - - -
wamueca 2. Tnunnt cnabue, yramcre, Momnocn ciof MeHee 05 u - - 2 0
3. AprummTH pasapobnenHsie coe - 0,04-0,10 10 0
4. Yran pecbMa XpymKiue, nepeMarsie . - 0,04-0,15 28 0
5. Vram Gypue, mepexpHTHe MeCKaMM MIH IIMHAMA, umg-
HOCTH caoa Menee 0,5 M . - 0,05-0,20 10 Jo 1
6. AprunnuaTs yrauctue, craGue, Moq;nocn crnoa () 1——0 3 M
(noxHaa  xposna) e 0,01-0,05 0,04-0,10 5 0
7. Yrau 6ypsuie, nepekpursie [IOTHNMA rTAHAMH - 0,05-0,20 15 Ho 1
8. ApraaauTa yraucrue, MoIgHocTs cnod 0,3~1 M 0,03-0,15 0,05-0,30 10 o 1
9. I'anpuu nnoryHue, MomuoCTh oA Gonee 1 M - - 5 Ho 1
10. Vram xpynxue - - 0,05-0,20 20 Ho 1
11. Aprumtars ‘rox-mocnoncrue cna6ue 0,03-0,10 0,05-0,20 15 Ho 1
12. ApramuTsr cpe AHeCAOHCTEE Clabkie 0,05-0,20 0,10-0,30 20 Ho 1
13. Yram Baskue - 0,05-0,20 30 Ho 1
14. Vran BeceMa BA3KHe - 0,10-0,20 30 1-2
15, ApruaauTsl TOHKOCIOHCTHE cpeaueu npoqnocrn 0,03-0,10 0,10-0,30 40 1-2
16. AprunnuTh cpeAHECIOUCTHE CPeAHeH NPOYHOCTH 0,05-0,20 0,15-0,40 40 1-2
17. Aprunamret TOACTOCROHCTHE CpeAHel. NPOYHOCTH . 0,10-0,30 0,20-0,50 50 1-2
18. ApruninTh aneBpHTHCTHE CpeAHedl MPOYHOCTH 0,10--0,30 0,20-0,40 70 1-2
19. AneBponennTh cpeaneil NMpOYHOCTH 0,10-0,30 0,20-0,40 80 1-2
20. AneBpoauTH cpejAHeit NMPOYHOCTH 0,05-0,20 0,20-0,50 90 1-2
Cpeanet 06- | 1. APIHANHTH TOJCTOCAOMCTHE NMPOUHHIE 0,30-0,7 0,20-0,5 100 2-6
pylIaeMocTH 2. ApruniMTH aleBpUTHCTEIE, TPOYHEIE e 0,20-0,5 0,25-0,5 100 2-6
3. ApruaiuMTn aneBpHTOBbIE cpeauecnoncrue, TIpOYHbIE 0,20-0,5 0,20-0,5 100 2-6
4. A/eBpo/MTH MEAKO3EPHHCTHE, NpOYHHEE . 0,10-0,5 0,25~0,6 120 2-6
5. AneBpuTo-TIECHaHUKM CpeAHECTIOHCTHIE, NPOYHbIE 0,10-0,5 0,30-0,6 120 2-6
6. Ilecuamukm aneBpHTHCTHE e 0,10-0,3 0,20-0,8 120 2-6
7. Tlecuawnkm MenKO3EPHUCTHE . 0,10-0,2 0,20-0,8 120 2-6
8. sBeCTHAKH TIMHHUCTHE, cpeAHecnoucnxe 0,05-0,3 0,30-1,0 120 2-6
9. HspecTHAKM NeCYaHMCTHE CPEAHECHOHUCTHIE 0,10-0,2 0,30~1,0 120 2-6
:)ﬁx};::?::ecx }2 AP‘AI;HIL’IHTM aJeBPHUTOBHE TONCTOCTOUCTHE 0,‘30—0,7 0,:'30‘1,‘2 100 6-12
. NEBPOMMTHL . . . 0,20-0,8 0,30-1,2 120 6-12
3. Anesponutn Kapﬁona'mue 0,20-0,8 0,30-1,2 180 6-12
4. IlecuanukM cpegHe3epHMCTHIE RapGOHaTHbIe 0,20-0,8 0,30-1,5 180 6-12
5. M3BeCTHAKH AONOMHUTOBHE, TOJNCTOCHOMCTHIE 0,20-0,7 0,20-1,5 180 6-12
Becbma l. AprunauTel aneBpUTUCTLHIE MOHOIMTHHE 2,00-5,0 2,00-10 150 Bonee 12
TPy AHOO6pY- 2. ApPTHIINTH OKBRpPYOBaHHEE 1,50-3,0 1,00-5,0 200 Bonee 12
EL 3. AneBpO/HTH OKBAPIOBAHHKE 0,70-2,0 1,00-3,0 200 Boaee 12
4. Tlecuanuku OKBApPIIOBAHHEE 0,80~2,0 1,00-3,5 250 Bonee 12
5. MaBecTHAKM OKBApLOBAHHHE | 0,70-1,3 1,30-2,0 250 Bonee 12




IlpunoxeHue 7

3ATSHKKA KPOBJIH METAJIJIMYECKOHN CETKOH
(Monyru)

YcecrpoiictBo (puc. 29) cOCTOHT H3 OroJioBka I ¢ KpPOHIITEH-
HOM 2, Ha KOTOPOM 3aKpeIjieHO NPHCIOoCco6JIeHHe LISt aBTOMaTHYeCKOro
HaTSXKEeHHS H TOPMOXXEHHSI CETKH NPH BHE3aNHbIX 06PYIUIEHHAX KPOBJIH.
Ilpucnoco6aenne cocTOMT H3 OGBOAHOro GapabGaHa 3, NPHKHMHOIO
6apa6aHna 4, KpOHLITEAHOB 5, 3aKpeMJieHHbIX LIAPDHHPHO HA KPOHIUTEH-
He 2, HanpaBJsIOMWHX 6 H 7, KPOHIUTEHAHOB 8 H 9 A/A yAepXKaHHA pyJo-
Ha ceTkH 10, KOTOpHI/ ycTaHOBJeH Ha cTepkHe /1. OroJoBok / KpemuT-
cs1 LITBIpEM Ha LUTOK THApaBJHYecKo# ctoiiku 13. Kopnyc rHapaBiiH-
4ecKOH CTOMKH /4 KpenmHTCSi Ha 3a4HCTHOM JieMexe KomGaiiHa ¢ mo-
moubio ¢apkonda 16 u rHesma [5. Jins peryjHpOBKH MO KaTHSA
CEeTKH M0 BHICOTE NPH YCTAHOBKE YCTPOHCTBA M 3apsiike NOJIOCHI CETKH
CJHYXKHT BHHT /2.

Benen 3a npoxoaom kom6aiiHa pa3MaThiBaeTcsl MeTaJLHYecKas
TKaHasi ceTKa, MPHYEM BHAXJIECT C paHee PacCTAHYTOH JIEHTOH CETKH.
HoBasi ciiuras nojoca ceTKH NOAXBAThiBAeTCSl BEPXHAKAMH KpeIH.
Tlpn nepenBHXKEHHH ceKUHH HEOOGXOZHMO CJENHTb, YTOObBI KOHCOJH
BEPXHSIKOB He 3arH6ajli H He CMHHAJH NOJIOCY CeTKH B NMONEepPeYyHOM
HanpaBJIeHHH.

INpenmyuiecTBo 3TOr0 Cnoco6a 3aTsAXKKH — BO3MOXKHOCTb NPEAOT-
BpallleHHs1 O6pyLIeHHA HeyCTOHUHBOH KPOBJIH B OYHCTHBIX 3a00fX,
CHHXKEHHe 30JIbHOCTH YIVIS, YMEHbIIeHHe Pacxofa KpenexXxHoro Jeca
(B9 BBIKJIAAKH KJeTeH).

HepocTaTku: HHOrza He ynaercsi MOJHOCTBIO MOAXBATHTDb JIOXKHYIO
KPOBJI10, TAK KaK BPeMs JONYCTHMOro 06HaXeHHSI MOXKeT GbiTh MeHb-
uie, yeM BpeMsl NOJAXBATbIBAHHSI CETKH BepXHsKaMHu KpemH. Kpome
TOTO, NpH ManoHi MomHocTH mjacra (meHee 0,8—0,9 M) cospaiorcs
onpeneJieHHble HeyRo6cTBa B paGore, T. €. BO3MOXHOCTb PHMEHEHHSsI
3aTSXKKHT KDOBJH MeTa/UIHYeCKOH CeTKOH OrpaHHYeHa MOLIHOCTBIO
nnacro npuMepHo 0,9—1 m.

Texnnueckasi IOKyMEHTAILHS HA H3TOTOBJIEHHE YCTPOHACTBA HMeeTCst
B [lonyru.

llpucnocoGienne N aBTOMAaTHYECKOT O CIUIH-
BaHHuA ceTkKH (pHC. 30) cOCTOMT U3 KOpNyca MexaHH3Ma I, HMelo-
HIero Bhipe3 AJs 3y64aToro Kojeca 2, KHHEMaTHYeCKH CBSI3aHHOTO
c lIecTepHe#t 3, Ha KOTOPOH IIAPHHPHO 3aKpeNJieH KPpHBOLIHI 4, wap-
HHPHO COeXHHEHHBIH Yepe3 KOPOMBICAO 5 ¢ KopnycoM I. Ha kopmyce
TaKXe PacloAoXKeHbl: ToJKaTeNb 6 ¢ NPYXKHHOH 7, mervieo6pasoBa-
Teab 10 ¢ mpyXHHOH, eMKocTb I3 mas MarepHana 11 (Hanpumep,
CTaJlbHasi HH3KOYTJIEPOAHCTAs IPOBOJIOKA), HCMOMb3yeMOro AJIsl CILH-
BaHHs noJjioc cetok 8 H 9. Ilpucnoco6ienne nocpeACTBOM KPOHIITEHHA
YCTaHaBJHBAIOT HAa KoMGaiHe HJIH Ha KOphyce 3aYyHCTHOro Jiemexa,
HJHM HeNnocpeACTBEHHO Ha pniyare /2 peryjasitopa aBTOMaTH4YeCKOro
HAaTSI)KEHHS CEeTKH.
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Pac. 29. VcrpoiicTBo Ani 3aTAKKA KPOBIN MeTalIM4eCKOH CeTKOH
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Puc. 30. Ilpucnoco6renne A1A aBTOMAaTHIECKOTO CIIMBAHUA NONOC CETKH BCAEA 32 HX
pasMaTHBaHHEM
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B HCXOIHOM MOJOXKEHHH Kpail CeTKH 9 3ampaBisiercsi BHAXJIECTKY
Ha Kpa# panee pacTtsinytoél mosochl ceTkd 8. W3 eMroctu I3 xoHen
marepuana /1 piast climBaHHs nojioc 8 ¥ 9 3anpasJied B Wb MEXAY
TOJIKaTesneM 6 u nerieoGpasoBatenem /0.

Yerpo#ictBo paGoraer caedyioimuM o6pazoMm. CiinBaHue 10JI0C
MeTaJIJINUeCKOH CeTKH OCYLIeCTBJSeTCS NpH ABHXeHHH KombaiHa
H pacTArMBaHHH HOBOH NOJIOCH MeTajlAiHueckKod ceTkH 9. [Ipu stom
3y6uaToe Kojieco 2, HaxoAsieecsl B MIOCTOSIHHOM KOHTAKTE C KPOBJIEH,
NPHUBOAHT BO BpallleHHe LIECTEPHIO 3 C KPHBOMMIOM 4, nepeialomuM
BO3BPAaTHO-NOCTYNaTeNbHOEe ABH)KeHHe KopoMmbicly 5. Ilocnennee ne-
PHOAHYECKH NPHBOAMT B ABHXKEHHE TOJIKaTeJb 6, KOTOpbl momaet
Martepuai [/ ana CUIMBAHHUS NOJOC CETOK (MPOBOJIOKY) uepe3 Kpasi
noJjioc cetok 8 u 9 K nerieo6pasoparenio /0. O6paTHblii XOA TOJKaTe-
a0 6 coobiaer npyxuna 7. 3a BpeMsa o6paTHOro Xoxa ToJkarteds 6
netieo6pasoBatesnb [0 nox meficTBHeM IpYyXHHBI (Haxonsimeidcs Ha
OIHOH OCH c meTjeobpasoBartesneM [0) 3aru6aer netaio, NOAAHHYIO
tosKaTtesaem Ha 909 4 yaepikuBaeTt ee )il COEHHEHHs] C HOBOH MeTJ/ieH,
NONAaBAEMOH [pH CACAYWOIUEM Xode ToJjKaTtensd. Hosas nersisi BHOBb
saru6aerca Ha 90°, nmpoxonsi uepe3 paHee OOGPA30BAHHYIO METJIO
1 TaK faJiee, T. €. IPOLLeCC HENpepLIBHEIH, B pe3yJ/ibTaTe 4ero noaydaer-
cst woB (cM. puc. 30), roe /4 1 15 — Kpasi noJyioc ceTox, a /16 — mare-
pHaJ O CHIMBAHUS 3THX I0JIOC.

B KauecTBe 3aTSIKKH HCMOJIb3YIOT METAIHYECKYIO TKAHYIO CeTKY
(FOCT 12184—66) c nnamerpoM npoBofa | MM H BEJIHUHHOH sUeHKH
10X 10 MM. MeTtannuyeckasi ceTka co cTopoHo#l stuefiku 10X 10 mMm
oKasaJjiach 6o/nee TeXHOJIOTHYHOM, UYeM ceTKa ¢ siueilkoil DX 5 MM,
HOCKOJIbKY HaBaJla BO3MOMXKHOCTE JIy4Illero BH3Ya/bHOIO0 HalJioAeHUs
3a KposJefi. [lo yci0BHsIM NPOCHINIAHHSA NOPOL KPOBJIH H IJISI YMEHb-

HIeHHsI Beca CaMOH CeTKH BO3MOXKHO YBeJIHUEHHE CTOPOHBI siueiiKH
10 20—30 mm.



[Tpunoxenue 8

BPEMEHHAS KPENb KOHCTPYKUHH BOCTHHH

HasunaueHue xpenu Bpemeunne kpenu KBJI I u KBJI I1
npeaHasHayeHbl AJIS MOANEPKAHHS KPOBJH B 6€CCTOEYHOM MPOCTpaH-
CTBE OYHCTHBIX 3a6oeB. Kpenb ycTaHaB/HBaOT BCJel 32 OGHAXEHHEM
KPOBJIH C HauaJbHbIM pacmopoM Ha KoHue ykocHHbl 15 kH Ges mpen-
BapHTEJbHOH BHITPY3KH OTGHTOrO Yrisi HJIH Cnycka KomoOaiHa
(Tabn. 25).

FoOpHO-TeXHHUYEeCKHMH YCJIOBHSAMH NpHMEHE-
H U s BpemeHHblXx Kpeneit KBJI I u KBJI Il ssasioress naactel Moul-
HOCTbIO 1,6—3 M c HeycTOoHuHBO#H KpoBJell H yrjom nagesus 0—90°,
KOrja BepXHSIKH MNOCTOSIHHOH KpenH YCTaHaBJHBAlOT BHOJb JIaBHI,
a or6oilka yras NpOM3BOAHTCH OYHCTHHIM KoMOGaiHoM THna «Temmny,

OTGOUHBIMH MOJIOTKAMH HJH ¢ momoubioc BBP.

Taé6bnmumuga 25
TexHudeckaa xapakTepHCTHKa Kpemnem

Mokasarean KBJ1 I KBJI 1I
Bricora xpemn, Mm:
MakCHMaibHaA . . . . . . . . . . . . 3000 3000
MUHUMAaAbHAA . . . . . . . . . . . . 1600 1600
IlogaTtnuBoCcTh, MM:
CTOMKH . . . . . . . . .« o v « . . 720-950 720-950
YKOCHHB . . . e e e e 0 0
Beinuuna pasnBHmHOCTu, MM:
CTOMKH . . . . . . . . . « . . .. 720-950 720-950
YKOCHMHH . . . e e e e 200 200
HauaxsHoe conpornsnenue, xH:
CTORKH . . . . « & v « v v v o . . 25-50 25-50
YKOCHHH . . C e e 15-30 15-30
Pabouee conporuxneuue, kH
CTOHKH . . . . . .« .« « « « « « « . 200-250 200-250
YKOCHHBL . . . . . . . . . . . . . . 30 30
Macca kpenu, kxr 55-65,7 62,5-73,2
B TOM YHCITE: :
CTOHKM . . . . . . .« « « « « o « . 44,5-55,2 44,5-55,2
OHOPH . . . . . . . . . « . « . . . 3 3
YKOCHMHBL . . . . . . . . . « . . . . 6 2X6 = 12
TATH . . .« . o e e e e e e e 1,5 2X1,5 = 3

Kpenb KBJI Il orsinuaercs or KBJI 1 HannuueM nByX yKOCHH,
€e peKOMEeHAyeTCsl NMPHUMEHSITb B MeCTax KYNOJEHHS KPOBJH WJIH B
30HaX TeoJIOrHYeCKHX HapyLIeHHH, KOrja Harpyaka Ha mnepegHeM
KOHIIe BEepPXHSIKA BPeMeHHOH Kpenm# pe3Ko BO3pacraer, BCJELCTBHE
4ero Ha BBbIJBHXKHYIO yacTb cTOHKHM Tpenus (B kpenu KBJI I) Gymer
AeicTBOBATh 60JIbIIOE NONEPEYHOE YCHJIHE, KOTOPOE MOXKET MPHBECTH
K nedopMalHH CTOMKH TPEHHS HJIH K ONMPOKHABLIBAHHIO KPEMH.
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YerpoictBo kpenn KBJI II(puc. 31) Bkaouaer me-
TaJIJINYECKYIO CTOAKY TPeHHs 4, Be YKOCHHH 2, COeJHHeHHbIe CO CTOH-
KOH 4 nocpeACTBOM ONOphl 3, BHINOJHEHHOH B Bule U-06pa3Hoil cKOGH
H 3aKpelJIsieMOA Ha BBIABHXKHOA YAaCTH CTOHKH TPEHHS HPH MOMOIIU
3anopHoro KianiHa 8 u tar /. Buyrpennsas noeepxHocTbe U-o6pa3sHod
CKOGBI BHIMOJIHEHA B COOTBETCTBHH C NPOQHJIEeM NMONEPEYHOro CeyeHHs:
BBIJABHIKHON 4acTH CTOMKH TpeHusi. Ha BHEIIHHX CTOPOHaX GOKOBBIX
weyek 6 U-06pasHoil CKOGbl MOCPEACTBOM KECTKO COeJHHEHHBIX CO
1leYKaMH 6 BEPTHKAJAbHBIX /3 U TOPH30HTAJBHBIX KOCBIHOK 06pa30BaHbl
CHMMETPHYHO PAacloNOXKEeHHble THe3la 7, B KOTOPble BCTABJSAIT YKO-
cuHbl 2. BokoBbie LIeUKH 6 UMelOT MPY>KHHB 9 NMOA 3anOPHLIH KAHH 8,
IPH NOMOILM KOTOPOro onopa 3 KpenuTcs Ha BLIABHXKHOH 4acCTH CTOMKH
Tpenusi 4. Omopa 3 mepemeliaercsi BBEPX MO BBIABHMHOMY IUTOKY
CTOHKH TPEHHA MEePEHOCHBIM BHHTOBHIM JAOMKpaTtoM §. KoHHueckui
KOHell YKOCHHH 2 C ynpouHsiiouled Hakaaakod [/2 ycTaHaBJIHBAIOT
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Prc. 31. Cxema xpenm KBJI II



B I'He3/l0 7 ONOpH 3, NMPOTHBOMOJOXHBIH KOHEll, CHAGXEHHBIH NOoJYy-
UHJIHHIPHYECKOH omopoit /1, noxBoasT nof BepxHsAk 10. YKOCHHBI 2
HMEIOT NEePEeMeHHYI0 AJHHY, OHH BHINOJHEHH M3 TEJEeCKONHUYeCKH pas-
IOBHXKHBIX TPY6. PHKCATOP TeNeCKOMHYEeCKOH pa3iBHXKHOCTH YKOCHH 2
BHINIOJIHEH B BHJE PYKOSITKH, BXOAsillleH B OTBepCTHe YKOCHHbI. Pac-
CTOSIHHE OT CTOHKH TpeHHs 4 10 NOLNEPKHBaEMOro BepxHsika /0 Moxer
usmensaTecs ot 0,9 no 1,3 M.

KpenneHne KpoBiu NPOH3BOAMTCH CleAylOlluM o6pasoM. Beuen
3a OTOOHKOMH yrJist Ha BbIBHXKHOH 4aCTH CTOeK TPeHHs 4 ycTaHaBJIMBaA-
10T BUHTOBOH JOMKPAT 5 # Onopul 3, KOTOpbie NPEABAPHTENbHO (HKCH-
pytoTcsl 3anopHbIM KAHHOM 8. OnHH KoHel TATH [ 3aLEMJAIOT 3a BHI-
ABHXXHYIO 4acThb CTOMKH TpPeHHsd, a BTopoil — 3a yKocuHy 2. KoHuuec-
KHfl KOHell YKOCHHB yCTaHaBJIHBAlOT B I'He3fo 7 Onopel 3, a Apyro
HOJABOAAT NOA BepxXHAK /0, KOTOPHA pacnojaraioT no KposJje BIOJb
3a60si JaBhl B COOTBETCTBHH C NACNOPTOM KpemJeHHs. BUHTOBHM
IOMKpPATOM 5 ornopy 3 (BMecTe ¢ YKOCHHAMH 2 H BepXHAKOM [0) nepe-
MeILaloT BBEPX MO MOAKATHA BepXHAKa K KpobJe. OKOHYATEJNbHO
3a6uBaloT 3anopHbifi KIHH 8. Tlocse cnycka koM6aiina HAH BbITPY3KH
OTGHTOTO yrJisi NMOA BepXHAK /0 cTaBAT CTOAKH NOCTOSIHHOH NpH3a-
60fHOA KpenmH OYHCTHOrO 3a60f, a YKOCHHEI 2 BMeCTe.C Omopod 3,
TAraMd /| H BHHTOBBIM JOMKPATOM 5 CHHMAIOT H B YKa3aHHOH Bhilue
NOC/IEOBATEIbHOCTH YCTAaHABJIMBAIOT Ha BHOBb NOCTaBJieHHbIE CTORKH
NOCTOSIHHOHA KpeH.

B naHHOM KOHCTPYKLHH HCKJIOUEHO BIHAHHE NONEPeyHOH Harpy3kH
Ha BbIBHXKHOH LITOK CTOAKH TPEeHHs, a CJefOBaTeJbHO, H NefCTBHEe
Ha kpenb onpokuiwiBaiomero momenta. Kpeno KBJI II morepser
GOKOBYIO YCTOWYHMBOCTb JIHIIb B CJy4yae paspylieHHs! ee COCTaBHBIX
3JIEMEHTOB, IIPH 3TOM Harpyska Ha BEPXHSIK BpeMEHHOil Kpend A0JKHa
npesuiwath 40 KH. Hannuue B xpenu KBJI II Bropoii (ypaBHoselun-
Bajolledl) YKOCHHB He MelIaeT cBOGOAHOMY NMPOXOAY, TaK KaK MHHH-
MaJIbHOE PAacCTOsIHHE OT MOYBH [0 MeCTa 3aKpellleHHWs ONopel Ha
croiike TpeHus cocrasasier 1,3 m.

B naHHOf KOHCTPYKLHH NpefesbHas Harpy3ka Ha BepXHSK Bpe-
MEHHOW KpenH, NIPH KOTOPO# BbIABHMHON IUTOK CTONKH TpeHHs pabo-
TaeT B npejeiax ynpyrax nedopmauui, cocrasasier 30 kKH u GoJee.
Bpems HaxoxaeHus: paGoyero B He3akpemieHHo# 3oxe coctasasiet 30 c.

Texunueckass moxyMeHTauusi umeercs B BocTauu.



IIpunoxenune 9

MEPOINPHATHS NNO NPEAOTBPAILEHHUIO CNMNOJI3AHHUSA
KPOBJIH MO CJIABbIM INIAAKHM KOHTAKTAM

Ilpn HanuunH B KPOBJ€ Ha HEGOJbIIOM DPACCTOSHHH OT YroJAbHOrO
naacra ciaboro 6ecTALIEro rJakoro KOHTaKTa HJH YIJIHCTOro npoc-
JIOSA 1a4Ka CJIOEB MEXKAY YroJIbHbIM NJ1aCTOM H KOHTAKTOM MOXKET CIoJi-
3aTh no mnajeHuo. [is npefoTBpallieHHst CION3aHHUS HEOGXOHMMO
BBINOJIHATDL YCJIOBHE:

P,, >th(cosst+ %), (50)

rie B,, — nHauanbHbI pacnop Kpend, npHXoRsAHicsa Ha | M2, MIla;
¢ — O00beMHbIH Bec nopon HHxHeH naukk, MH/m3; d — yron nanenus
niacta, rpan; h — MomHocTb crnonsaluieil naykd cloeB, M; u —
KO3( QHIHEHT TPEHHS MO C1a60MY KOHTAKTY, KOTOPhIl HAA0 NPUHHMATh
paeubim 0,2 ans1 rnajkoro 6secraulero koHtakra; 0,35 s yraucroro
TJIaIKOTO BJIaXHOro KoHTakra; 0,7 — AAs YIJIMCTOTO 1IEPOXOBATOro
CyXOoro KOHTaKTa.

B ¢opmyse (50) nepsoe ciaraemMoe xapaKTepusyeT HOPMaJIbHYIO
COCTaBJAOILYIO Beca caof. [laA npenoTBpalleHHs BbllIafeHHSA YacTH
caos miowanpio | M2 HeoGXOAHMO CO34aTh KPembio yCHJHe, Hanpas-
JIEHHOEe 0 HOpPMaJlH K KpOBJje:

Pu.pi>yh cosd. (51)

Bropoe cnaraemMoe paBHO ciaBHramolueil cuie. Ias npenorspaiie-
HHSA CABHTa Kpenblo JOJKHO GbiTb CO3JaHO JONOJHHTENbHOE (IO HOp-
MajH K KpOBJe) yCHJHe:

Py.p o> Ehsine,

W

Jnsi ypaBHOBeIIHBAHHA CABHralOUIEro YCHJIHSI XKeJaTelbHO CO3-
IaTb KPeMbl0 COCTaB/ASAIOLLYIO CONPOTHBJIEHHS, OPHEHTHPOBAHHYIO MO
HaIVIaCTOBAHHIO B Hanpas/ieHHH, MNPOTHBOIMOJOXHOM CHBHralomemMy
ycuaHio. Takyio coCTaBJSIONLYI0 MOXKHO CO31aTh OTKOCHBIMH CTOHKaMH
HJIH aHKEPHOH Kpemnbio.

®opmyna (50) npocras, H el HEOGXOAHMO MOJB30BATHCA MpPH
NPHHATHH PELIeHHS MO0 NMPeAOTBPALIEHHIO CIION3aHHA KPOBJIH.

Ipumepnt

[Ipumep 1. B KkpoBJse Ha paccTosHuu 0,5 M OT yroJbHoro mjiacra,
3aJjieraoliero ¢ yrjom najgeHus 15°, uMeeTcsl yrjHCTHIH npocof, no
KOTOPOMY NpPOHCXOZHT paccjoeHHe. [locie pacciaoenust oGpasyiorcs
1iepoxoBaThie NOBePXHOCTH. B 3Tom cinyuae no ¢dopmyne (50) no-
Jyyaem:

(52)

2,2.0,5 - 0,259
P =PH,p1+PH_P 2=2'2.0’5.0'966+—T—=

Hp '
=1,07+0,41=1,48 7c/M2 (14,8 kH/m2).
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Ins npenorBpallieHHsi CION3aHHS HEOOGXOOMMO HMETb HAUAJbHBIH
pacnop kpend He meHee 15 KH/M2 Ero MoXHO H0CTHYB YyCTaHOBKO#
OZHOH MeETaJJIHYECKOH CTOHKH TPEHHsl ¢ YKa3aHHbIM HauaJIbHbIM pac-
nopoM HAH 1,5 cT./M C Haya/JbHBIM pacnopoM KaX[aoH, paBHBIM
10 xkH/Mm2.

Mpumep 2. Te e HCXOAHBbIE JaHHBIE, HO NOCJE PACCJAOEHHS MO yr-
JHCTOMY Npocaolo o6pasyloTcs riajkie nosepxHoctd. Hano npuHATH
M=0,35. B atom cayyae nonyunm: B, o =10,7+8,1=18,8 kH/m%
Takoii HauaJbHBIH pacnop HeJab3s CO3laTb OXHOH MeTaJIHUECKOH
CTOAKOH TPEHHS, €CJ/IH ee yCTaHaBJAUBaTh OOLIUHBIM oGpa3om Ge3 cme-
LlHaJIbHOTO MEePEeHOCHOro NMPUCHOCOGJIeHHs, yYBeJHUHBaloilero pacnop.
Heo6xoauM0O HJH yBeNHUHBaTb IJIOTHOCTb PAaCCTaHOBKH CTOEK, HJIH
YCTaHaBJHBATb OTKOCHbIE CTOHKH TAKOrO »Xe THNAa, KAK H OCHOBHBIE.
IIpu HeGOMBIIKMX YriaX OTKJIOHEHHS OTKOCHBIX CTOEK OT HOPMaJH OHH
HauaJbHbIM PACHOPOM CO3Aal0T HEGOJBLIYIO COCTABJAOILYIO, HANIPAB-
JIEHHYIO HaBCTpedy CABHraiolemy ycujHio. Eciu B 1aHHOM npuMepe
OTKOCHYIO cTOHKY ¢ pacnopom 10 kH ycraHOBHTBH BepTHKaJIbHO, TO
COCTaBJISAIIOIIAS, HANpaB/JeHHasi HaBCTPeyy CABHraloUIeEMY YCHJHIO,
6ymer paBHa

Pu.p =10 - sinl5°=2,59 kH.

Onnako npH omnpefeseHHH MJOTHOCTH PacCTaHOBKH OTKOCHBIX CTOEK
JOMYCKAETCS HCXOJAHTh H3 TOTO, YTO CONPOTHBAEHHE OTKOCHOH CTOHKH
CABHramlUeMy yCHJAHIO GyleT BO3pacTath MO Mepe CMEIIEHH KPOBJIH.
Mo)XHO NPHHHMATh, YTO NPH NMOAATIHBOCTH CTOHKH TPEHHSA NPHMEPHO
Ha 2—2,5 cM (4TO ZOMYCTHMO) OTKOCHAs CTOHKA PA30BbEeT CONPOTHB-
JeHue, paBHOe npumepHo 309 nacnmopTHOro HOMHHAJABLHOrO COMNMpPO-
THBJIEHHS. DTY BEJIHUHHY M CjellyeT NPHHHMAaTb NpH ONpedeeHHH
Heo6X0AHMOH MJIOTHOCTH PacCTAHOBKH OTKOCHBIX CTOEK.

Ilyctb B Hawem npuMepe npuMeHsioT croiike T 10 ¢ HOMHHANIBHBIM
conporuBaenneM 250 kH, ycranaBiuBaeMble ¢ HauaJbHBIM PacnopoM
10 kH. Jins npenoTBpaLieHHs: BhiNaJeHUs] MOPOAbl U3 CJOS OCHOBHbIE
CTOHKH Haj0 yCTaHaBJAHBaTh C IJOTHOCTbIO He MeHee 1,07 cr./M.
I110THOCTD YCTAHOBKH OTKOCHBIX CTO€K HOJIXKHA GBITh:

h sin 9.2.0,5 . 0,259

w 0,35
No= = =0,7 cr./m2.
° 03P, sind  03-25-029 /

B npumepe npHHATO, 4TO OTKOCHBIE CTOHKH CTaBSIT BepTHKaJbHO. CJie-
Jl0BaTeJIbHO, B 3HaMeHaTeJsle HMeeTCs COMHOXKHUTeNb sind. Ecin crofika
He GyleT BepTHKaJbHOH, TO Hal0 BMECTO YIJa NMajeHHsi IPHHATb YroJ
OTK/IOHEHHSI OTKOCHOH CTOHKH OT HOpMaJlH.

B aTHX cpaBHHTEJbHO JErKHX YCJIOBHSIX Hal0 yCTaHaBJHBaTh Ha
Ka)kable 3 M? nBe OTKOCHBlE CTOHKH.

Mpumep 3. B kpoBsie Ha paecTosAHHH | M OT YroJbHOro mJjaacra
3asieraeT rnaikui Giectsiumi KoHTakT (= "0,2). ¥Yrosn nageuus nnac-
ta 35°. Heo6xonuMblii HauaabHEL pacnop OCHOBHBIX CTO€EK
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P, =th cosd —22.1,0-0819= 2 10078
=1,846,3=38,1 c/m2 (81 xkH/M?).

Tpe6yeMmnlii HauaJbHbIA Pacnop MOXHO CO3AAaTh TOJIBKO THAPAaBJH-
yeckuMH cToiikamu. ClieqoBaTesibHO, ONHHM M3 pelleHHH sBJsieTcs
[NpHMeHeHHe MHAPABIHIECKHX CTOEK ¢ IMIOTHOCTHIO PacCTaHOBKH GoJsee
onHo# croiiku na 1 M? (wanpumep, 1,1 cr./mM2). B ciyyae npuMeHeHus
MeTaJIJIHYeCKUX CTOEK TPEHUST HeOGX0LHMO, KpOMe OCHOBHBIX, YCTaHaB-
JNIUBaTh OTKOCHbIe CTOHKHU. Ecau npunsath ctoiiku T 10, kKaK ¥ B npeasIAy-
LieM IpUMepe, TO IVIOTHOCTh YCTAHOBKH OTKOCHBIX CTO€K, YCTaHAaBJIH-
BaeMbiX BEPTHKAJbHO, NOJKHA GbITh He MeHee:

6,3
T 0,3.25.0,574

+rh sind

No =1,45 c1./M2,

T. £. B 3TOM cjlydae HeoGXOAUMO YCTaHOBHUTb 1,5 OTKOCHBIE CTOHKH
Ha 1 M2 OTkocHble CTOHKH ZOJIXKHB! GbITb yCTAHOBJEHb TaKHM 06Gpa-
30M, u4TOObl OGecne4uTbh CBOGOJHblE INPOXOABI MEXAY HX PpSLaMH.

CilepoBaTeibHO, JYYIIHM PelIEHHEeM, KOLAA HEOGXOZHMO ypaBHO-
BeCHTb 60JIblYIO CABHTAIOLLYIO CHJY, SIBJISIETCS] TPUMEHEHHe THAPaBJIH-
YeCKHX CTOEK HJIH aHKepOBaHHE KPOBJIH.

TTpu Tex xe yc/0BHsIX H ToJIHHE cjost 0,5 M B cllyyae MpHMeHeHHs
CTOEK TPeHHsi noTpe6Hast MJIOTHOCTb PACCTAHOBKH OTKOCHBIX CTOEK
6yzner B 2 pasa menbuie (0,72 ct./m2). COOTBETCTBEHHO, APH TOJILIHHE
cioss B 2 pasa GoJblle IJIOTHOCTb PACCTAHOBKH OTKOCHBIX CTOEK
[oJiXkHa ObiTh B 2 pasa Gosiblle.

TakuM o6pa3om, camble TsXKeJible YCJIOBHSI CO3LAIOTCS NMPH HaJH-
YHM CaMBbIX TJIAAKHX KOHTAKTOB MNpH TOJLIHHE cJosi GoJjee 0,5 M.

B npuBeneHHBIX NpHMepax pemasach 3ajada: MNpPeNOTBPATHThb
CHoJI3aHHe KPOBJIH Ha MJIOLIAfH, Ile ycTaHaB/JIUBAIOT cToliku. Cros3a-
HHE X€ MOXeT MNPOH30HTH Haj 6eccTOeYHBIM NPOCTPAHCTBOM, Fle
KOHCOJIH BEPXHSIKOB He o6ecrneynuBalOT HeOGXOLUMbBIN} MOANOP KPOBIJIH,
a CTOMKH YCTaHOBHTb HeJlb3sl. B GeccToeuHOM NMpPOCTpaHCTBe Heo6Xxo-
JHMO, YTOObl KOHCOJIH BEPXHSAKOB GbLIM B COCTOSIHHH TNPefROTBPAaTHTH
BbiNajeHue Nopofbl U3 cj1osi. [lst 3TOro HeoG6X0AHMO CO31aTh HOLMNOD,
COOTBETCTBYWOLIHIA HOpDMaJsibHbIA cOCTaBJAsIOIIEed Beca cJI0s, NPAMO
NPONMOPIHOHA/BHBIA MOIIHOCTH clios (mpH MoiHocTH ciaos 0,25—
0,5—1 M mognop KoHcosieli LOJKeH ObiTb COOTBETCTBEHHO 5—10—
20 xH/m2%). Drum Gyner mpelynpexpaeHo BeiBajooGpasoBanHue. Ilpu
OTCYTCTBHH BHIBaJOB ¥ OOeCmeyeHHH paBHOBECHS B IPOCTPAHCTBeE,
rlle yCTAHOBJEHbl CTOHKH, CNOJI3aHHE KPOBJH Y 3a00si He MOXeT
npou3oitH. OfHAKO Haxe KOHCOJU MeXaHH3UPOBAHHBIX Kpeme#d He
obecneynBaT HEOOXOLHMOrO NHOANOPA KPOBJH HENOCPEACTBEHHO Y
326051 H He mpejfOTBpallaeT o6pa3oBaHUsl BbHIBAJOB.

AHKephl /15t IpeOTBPAIIEHHsI BHIBAJ0O06PAa30BaHHS B NOCIENYIO-
UIMX IMKJIaX HeoGXOAHMO pacmojarath TaK, Kak MoKa3aHo Ha pHc. 32,
a HX mapaMerpsl Hano onpeneasAts mo dopmyae (23). Yrobul npenor-
BPaTUTb CNO/I3aHHE YACTH KPOBJIH, HEOGXOAHMO ONpesesieHHHIM 06pa-
30M pacrnionararth aHkepol (cm. puc. 32). B mpoekuuu Ha MJIOCKOCTb,
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Puc. 32. Cxema pacnmonoXeHHA aHKEPOB A4 NpeAOTBPAIIEHHS CHON3aHMA KPOBIHM
no maA€HHIO nociae OGPR3033HEH BHIBajaa:
1 — aBxepn; 2 — crabuii KOHTAKT; 3 — BepXHAA IPaHENa BWBala; 4 — KOHTYp BHBala B naaHe

HOpPMAaJIbHYIO K HaIJIaCTOBAHHIO NMOPOX H MapalJelbHyI0 NPOCTHPaHHIO
(BuZ no cTpeske A), yros HaKJOHA aHKEPOB IPHHUMAThL NpUMepHO 50°.
B mpoekuuH Ha IJIOCKOCTb, MapasillesbHYI0 MJIOCKOCTH 3a6osi (BHI
no crpeske B), yros Hak/ioHa aHKepOB K HAmIaCTOBAHHUIO NPUHUMATH
B 3aBHCHMOCTH OT yrjia NafeHHs YrOJIbHOTO IJjacra: npuMepHo 50°
npu yrse nagenusa 30—35°; 60° — npu 30°. BepxHuil KoHell aHKepOB
IOJIXKeH ObITh Bbile cjaboro KOHTakKTa He meHee yeM Ha 0,5 M. Uucno
aHKepoB B PsILY AOJIKHO ObITb He MeHee TpeX. B Tex ciayuasix, korna
pasmep BbIBaJia 110 NPOCTHPaHHIO 60Jblle IHPHHBI 3aXBaTa Kom6aiHa,
HeoOXOAHMO 3aJI0KMTh [iBa psifa aHKepoB. [las o6ecneyenuss Gesonac-
HOCTH BBINOJIHEHHS pa6OT 10 aHKEPOBAHHIO, IOA KPOBJIIO BGJIH3H BbIBa-
Jia HaA0 YCTAHOBMTb OTKOCHBIE CTOMKM BPEMEHHOH Kpemu.

B ouucTHBIX 33605IX, B KOTOPBIX HMEETCSI ONACHOCTb CHOJ3aHHS
KPOBJIH, He JonycKaercsi npuMeHeHHe T-o6passbix pam Kpenu. Illap-
HHDHble BEPXHSKH HOJIKHBI 00683aTebHO COEJUHATHCS B 3aMKaXx HJIH
JOJIKHBEl TMPHMEHATbCSI paMbl, B KOTOPHIX MOJ CIVIOIUHBIE BEPXHAKH
yCTaHaBJAUBAIOT ABe-TPH CTOHKH.
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MMpuanoxenune 10

METOAHKA NOBEPOYHOIO PACYETA
HA MPOYHOCTb KOHCOJIEA BEPXHSAKOB
HMHAHUBHUAYAJIBHOH KPENH

Ilpu y3K03axBaTHO!M TEXHOJOTHH BbIEMKH YTJISl KDOBJISl y 32605 Hal
6eCCTOeYHBIM MPOCTPAHCTBOM MOAAEPIKHBAETCH KOHCOJAAMH BEPXHS-
KoB. KoHcoJsib MOXeT oGecneuuTb MOAJEpPIKAHHE KPOBJIH, €CJIH H3TH-
Gaiouiiii MOMEHT, CO3laBaeMblii BeCOM pa3pyIlUeHHhIX HOPOA, He GyaeT
MmpeBBIIATE AOMYCTHMOro /51 AAHHOrO THMA BepxXHsAka. Bec mopon,
YAEpIKHBAEeMbIX KOHCOJIBIO BEPXHSIKA, 3aBHCHT OT pa3MepoB BLIBaJIOB,
KOTOpBI€ MOTI'YyT 06pa3oBaThCsl B KPOBJIE KOHKPETHOrO OYUCTHOrO 3a60s.
[aHHble O Bece MOPOJ, NepefaBaeMOM Ha KOHCOJIb BePXHSIKA, HEOGXO-
IHMO foJyyaTh NO pe3yJjbTaTaM HaOJIONeHHH, METOLHKAa KOTOPhIX
U3J0XKeHa B pasjene 9.

Lenr noBepOYHBIX pacyeTOB NPH HHAMBHAYAJBHBIX KPENAX —
OLIEHKA BO3MOXXHOCTH KQHCOJIBHOTO MOAJePKaHUsI KPOBJIH BEPXHSKAMH
naHnoro tuna (puc. 33). Ecau pacuer mokassiBaeT, 4yTO NMPOYHOCTb
KOHCOJIeH BEepXHAKOB HELOCTAaTOYHA, TO HEOGXOAHMO MPHMEHHTb MO-
NOJIHHTeJbHBlE MepOnpHATHS (yCTaHOBKa MOJ KOHell BepXHsKa Bpe-
MeHHOH CTOHKH Yy 32605, aHKepOBaHHE KPOBJIH).

a ¢

: ()M | f,, ) u

Puc. 33. Cxema k pacueTy Ha OPOYHOCTh BepXHAKAa HHAMBHAyalbHOM Kpemm:

a B 6 — MONOXeHHe Kpen® B NNaHe H Ha paspese mO NPOCTHPAHHIO; B — CHIOBHE paKTOpH,

AeHCTBYIOMIHE HAa BEPXHAK NPH OTCYTcTBEE BuBanos (M u T — uarmbaommii MoMeHT H mepe-

pesmBaioIIas CHAa); I ~ CANOBHE $AKTODH, AEACTBYIOIIHe HA BEPXHAK, 06yCIOBAEHHKE TONLKO
BHBanoo6pasoBanHeNM
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IpH HCNONB30BAHHH HIAPHHPHBIX BEPXHSAKOB PacyeT BHIMOJHAIOT
Ha MPOYHOCTDb NMPH H3rH6e B CeueHHsAX Haj CTOMKOM H B 3amke. ITpou-
HOCTb BEpDXHSIKA B CEUEHHH Haj CTOMKOH OLEHHBAIOT MO YCJOBHIO:

S baW—Meg Puc (53)
TZ(X—Mgy )
e
TSZ<Pyc , (54)

rie p — o6beMHblt Bec nopon, MH/m3 S — miomans BeiBasa B ce-
YeHHH, MapajjejbHOM HaNpaB/JEHHIO NOABHraHHA 3a6os, M; Z —
paccTosiHHe MeXJAy paMamH KpenH, M; X — paccTosiHHe OT LeHTpa
TSI)KECTH BbiBaJia JO MpH3aGoiHO#M cToiKH, M; B, . — HOMHHa/ibHOE
conpoTtuBiaenne croiiky, MH; W — MOMeHT conpoTHB/IeHHSI CeYeHHs
BepXHAKa, M3, 6, — BpeMEHHOe CONPOTHUBJEHHEe MaTepHala BepXHSKA
npu u3rube, Mlla.
Ha rpaguke (puc. 34) nokasauo u

H3MEHEHHe MaKCHMaJIbHOro H3ru6aio- ””/‘;\
mero eAHHHYHOro MmomeHra M B 3a-

BHCHMOCTH OT Kospduuuenta K, onpe- \\
IesisieMoro no cgopmyJe: a0z <
4
4EJ
Fae o— K03Gd UL HEHT KeCTKOCTH (Io- 0 0 20 K im

CTeJIH) TIOPOJ KpOBJIH, KOTOPHIH cJe-
AyeT NPHHHMATD AJIsi HEYCTOHUHBBIX 110-
pon 0,2 MIla; E — MOLYJb YPYrOCTH Puc. 34. Uamenenne Meg
B 3aBHcuMocTd oT K

BepxHsika, MIla; J — moMeHT uHepuun
6ajkKu BepXHsIKa, M4,

Pacuer 3amMKa wapHHPHOrO BepxHKa HEOGXONHMO BBINOJHHUTH
no ¢opmyne:

M,
12X
rae My — monycTHMbI H3rHGAalOLHA MOMEHT B 3aMKe IO Xapakre-
pucTHKe Bepxusika, MH « M; X’ — paccrosinHe OT LeHTpa THXeCTH
BbiBaJla 10 3aMKa BepXHsiKa, M.

INpumep 1. B ouncTHOM 3a6oe NPHMEHSIOT COCHOBBIE PAacCHHJIBI.
Heo6xonumbie BesinuuHbl, BXOAsiiHe B yciaoBusi (53) u (54):
Py =0,25 MH; d=0,2 MIla; 3 = 0,025 MH/m3; X=0,62 m; Z =0,8 M;
S=1,1 mM% d=0,16 m; EF=7,5- 103 MIla; 64 =13 MIla.
Jlnst pacnnyia B COOTBETCTBHH C PEKOMEHJaIHSIMH* MOMEHTHI HHep-
IlHH H MOMEHT CONpPOTHBJIEHHS ONpPEeNeJsIoT no dopmyaam:

J =0,00686d*=0,0068 X 0,16* m*=0,449 X 10°5 m*;
W =0,2587r3=0,2587 X 0,08 M3=0,1324 X 103 m3.

* Pypunun M. H., Apremos I1. §., Jlio6omnu M. K. CnipaBounoe nocoGHe no co-
NpOTHBJEHHIO MarepHanoB. MuHck, Tocymapcrensoe wsn-so BCCP, 1958. 511 c.
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Ilo 3HaueHHO

K= ! 0.2 =1,1 1/m.
4X7,5%X103Xx0,449X 105
M3 rpaduka (puc. 34) onpenensior moment M., =0,0023. Tloxcra-
HOBKAa HeOOXOAMMBIX BeJHUHH B ycjoBHe (53)

3
13x0,1324 X 10 0,0023)(0,022; 1,1>0,13
0,025 0,8 X (0,62—0,0023)

MOKa3biBaeT, YTO HEpaBEHCTBO He BBHIMNOJHSETCS, CJEN0BATENbHO, B
6asike BepxHsIka MOTYT 06pa30BaTbCsl TPELIHHBI.

NMpumep 2. B ouncTHoM 3a60e NMPHUMEHSIOT COCHOBblE BEPXHSKH
OpAMOYrosibHOro ceuendsi. Heo6xonumble BeJHYHHBI, BXOASAIIHE B yC-
aoBust (53) u (54):

Py¢=0,25 MH; & =0,2 MIla; y=0,026 MH/Mm3, X=0,62 M;
Z=08 m; S=1,1 m* E=75-10" Mlla; 6, =13 MIla; bXh=
=0,20X0,15 M (b ¥ h— mwupHHA ¥ BBLICOTA CEYEHHs] IWMAJbLHOTO
6pyca).

Jlsisi npAMOYTroIbHOTO ceueHHsi MOMEHThI HHEPIHH H MOMEHT COMpo-
THBJICHHS] olpefeasnioT no ¢opmyaam:

’

J=t =2 =(,56625 X 107 M*;
12 12
w=bXh _02X0I5 75 103 w2,
6 6
Ilo 3nauenuio ko3 duuuenrta
K=}/ 9.2 =0,58 1/m.

4X7,5%10*X0,5625 X 1074

Ha rpapuka (puc. 34) onpenensiior Mes=0,0032. Iloncranoska
HeoOXONHMbBIX BeJHUHH B ycigBue (53)

13X 0,75 10 3—0,0032 X 0,25
0,025 % 0,8(0,62—0,0032)

NOKa3biBaeT, YTO HEPAaBEHCTBO He BLIMOJHSAETCS, CJIENOBATeNbHO, B
6ajKke BepXHsiKa MOTYT O6Pa30oBAaThCsl TPELUUHBI.

1L,1> 5 1,1>0,72



METOAMKA ONPEAEJIE
CONPOTHUBJIEHHS NMOYBbI YIOJib

Mpunoxenne 11

HHA
HbIX NJAACTOB

BAABJIHBAHHUIO KPENEH

Conpotusienne MouYBb BAABJHBAHHIO Kpeneil (IITAMNOB) MOXeT
GBITH ONpeNesieHO CTaTHYECKHM H AHHAMHYECKHM METONaMH.

CraTHuecKHi MeToJ OCHOBAH Ha HCIBITA-
HHM NMOYBLI C MOMOINBIO THAPOXOMKPATA HJH
cepuiioit ruapocrofixu I'CY M, a nunamu-
YECKH# — JUHAMHYECKOro npolGHHKA, KOTO-
pHIil MOXKeT H3rOTOBJSITbCS B MeXaHHYECKHX
MAacTepCKHX WIAXT MO YepTexkaMm, IpeacraB-
JIeHHbIM B JaHHOH MeTOAHKe.

B ouucTHBIX BHpPa6OTKax ¢ BbIHHMaeMoil
MOLIHOCTBIO YroJibHOro miacra ao 1,4—1,6 m
ClAeAYeT OTHABATh NpeANOYTeHHe HCIIbITaHHIO
NOYB ¢ nomoulslo ruppoctofiku. [IpH Goasb-
el BBIHHMaeMOH MOIIHOCTH HCIBITAHHSA

N

1

Prc. 35.
Cxenma
HUCIIHNTAHAA
IpOYHOCTH
HOYBHI
3 cTaTH-
YeCKHM
criocobomM

é

200

100 A

0

6,
Mia -
60 1

30

0

Puc. 36. Xapakrep paspymeHHA HO-
pPOA TOA HITAMIIOM:

a

wa | 284 _

-

63;1

4

5 h,cM

R

2

5 h,cu

a — xpyneoe; 6 - nracTtEgHOE

NOYBbl THAPOCTOAKOH CTAHOBATCA
TPYAOEMKHMH H3-3a ee G6O0JblIOro
Beca. McnbiTauus MoyBwl THAPOCTOH-
KOH NMPOHM3BOAAT IBa HCMOJHHTENS,
a ¢ AMHAMUYeCKUM nNpoGHHKOM pabo-
Taer oMl yesosek. Hecmarpsd Ha TO,
YTO JHHAMHYECKHH MeTOX ABJSETCHA
KOCBEHHHLIM, OH JaeT AOCTaTOYHO Ha-
JlexKHble Pe3y/bTaThl, TaK Kak M03BO-
JsieT HCNbITaTh MNOYBY B GoabiieM
YHCJIE TOYEK.

METOAHKA HCIIbITAHHA MO4YBbI
CTATHYECKUM METOAOM

[TpuHuunHanbHas cxema mnpose-
JleHHs] HCHbITaHHH TOYBLI NPH NOMO-
IIH THAPOJOMKpaTa MOKa3aHa Ha
puc. 35, rae | — pacnopHas crofika;
2 — ruApoAOMKpar, 3 — WWTamn
KpYrJoro ceueHusi. BejauuuHa BRAaB-
JIHBaHHSI H3MepPSAETCHs HHAHKATOPOM
4acoBOro THNA HJIH onNpejefercs no
HIKaJie Ha BblJBHKHOH 4aCTH CTOHKH.

Kax mokasbiBaloT MHOTOUHCJIEHHbIe 3KCHEPHMEHTBI, NPH BAABJIHBAHHH
mTaMna B nouyBy Habsionaercst ABa BUAA Pa3pyLIeHHS MOYBbI: XPYNKOe
u BsisKoe. [lox AeficTBruem nepenaBaeMofi yepes MITAMN HATPY3KH B 06-
N1acTAX, MPHMBIKAIOIHX K €ro KpasiM, 06pasyloTcs TPEUlHHbI, KOTopble
pacnpocTpaHsoTCs B CTOPOHY H BIVyOb OT IiTaMia (Xpynkoe paspy-
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nmienHe) . I1pu BA3KOM paspyineHHH NOPOAH HCNLITHIBAIOT MJIaCTHYECKOE
Te4YeHHe, NPH KOTOPOM BHAMMblE TPEIUHHBl He 00pa3yloTcs, a IITaMI
MOCTENEeHHO BJaBIHBaeTCsl, BbIXKHMasi NOPOAY B CTOPOHY M BBepXx. [lo
Mepe HOBHIIIEHHS BJAXHOCTH B Psilé TOPHLIX MOPOX, XapaKTepH3yio-
HIMXCS B CYXOM COCTOSIHMH XPYNKHM paspyllleHHeM NpH B aBJIHBaHHH
IITAMNA NPOHCXOAHT NOCTENEHHbIA Nepexos K BSI3KOMY Pas3pyILUeHHIO.
JluarpaMMel 3aBHCHMOCTH Y/Ie/IbHOTO JaBJ/IeHHs NMOJK IUTAMIIOM OT FJy-
GHHBI €ro BAABJHBAHHSA NPH XPYNKOM H BSI3KOM paspylIeHHsIX NOKa-
3aHbl Ha pHuc. 36.

B HavanbHOH CTafiHH pa3pylieHHs] 3Ta 3aBHCHMOCTb NPAKTHUECKH
suHefiHa. [IpH XpynKkoM paspylieHHH MO JOCTHXKEHHH HEKOTOpOH Be-
JIMYMHDI BAABJHBAHHUA WiTaMNa (06XaTHe KOHTAKTHOIO CJOS) MPOHC-
XOLHUT NepBOe Pa3pyLieHHe BEPXHEro c/Ios MoYBkl ( bgy ), CONPOBOXK-
pampoleecs pe3kHM cnaiaom nasienus. [lpu najpHeinieM BRaBJHBaHHH
uHiTaMna ZaBjieHHe BO3pacTaeT, NepHOAHYECKH CHHxasicb. Ilpu naa-
CTHYHOM PpaspyIIeHHH NOPOX MO [AOCTHXEHHH HEKOTOPOH BeJIHUHHBI
BJIaBJIMBaHHSA LITAMNA HaNpsXKeHHEe CHUXKaeTcs NMJIaBHO (e3 pe3KuX
H3MeHeHHH, H B JajibHellIeM IITaMN BIABJMBAETCS AOYTH MPH NOCTO-
SIHHOM IaBJIEHMH MJIM NpH HeGOJIbIIOM ero yBeJTHUEeHHH.

OTH 06001eHHbIe XapAaKTEePHUCTHKH THIOB pa3pylieHHs NOPOI NMOA
LITAMIOM MO3BOJIFIOT CHOPMYJIHPOBATH TaKHe MOHSITHSA, KaK Mpeneib-
HOe [aBieHHe, NpelelbHOE CONPOTHBJIEHHE MOPOJ BJAABJUBAHHIO H
JOMYCTHMOE JlaBJIeHHE.

IMon npegenbHbiM cleyeT NOHHMATh AaBjeHHe, pa3BUBaeMOE Omop-
HOH MOBEPXHOCTbIO KPENH (IITaMna) Ha MOYBY, MPH KOTOPOM NOpoAa
paspymaercsi, Kpelb (IITaMN) BAABJHBAETCS B KPOBJIO WJIH MOYBY.

Ion npenenbHblM conpoTuBieHHeM ( 0, ) FOpPHOi NMOPOALI BAAB-
JIUBAHHIO MOAPA3yMeBalOT CONPOTHBJIEHHE NOPOAL B MOMEHT Pa3BUTHS
ONOPHOH TMOBEPXHOCTbIO Kpend (lITammna) IPeAeJbHOrO AABJEHHS.
[To BennumHe npegenbHOe AaBJieHHe W MNpelNebHOE CONPOTHBIEHHE
paBnel. [Toj fONYCTHMBIM MOHHMAIOT LaBJIEHHE, KOTOPOE MOCYT pas-
BHBaThb OMOPHbIE MOBEPXHOCTH Kpenei (WITamnoB), He pa3pyuias
NOPOJIHOE OCHOBAHHE, T. €. COMPOTHBJIEHHE NOYBbl BAABJHBAHHIO C
y4eToM 3anaca MpOYHOCTH:

1650 1= K6,
rae K — kosdouinueHT 3anaca.

Jlsist npoBeIeHHsI HCILITAHUH CONPOTHBJEHHS MOYBH BAABJIHBAaHHIO
¢ momoubio ruapasanyeckoit crofiku 'CY M (puc. 37) Heo6xomuMo
CLenaTh CJAEAYIOULYI0 NpelBapHTENbHYIO MOJATOTOBKY:

1. OTcoenuHHTh BHABHXKHYIO 4YacTtb rujgpocucreMnl I'CY M or
HHAHHIApPA.

2. Tlpocsepsuth oTBepctHe D14 MM B GOKOBOW CTEHKE LHIHHAPA
Ha PacCTOSIHHM 45 MM OT OCHOBAHHSI HHXKHeH ONophl.

3. IlpuBapute wrynep 2 ¢ pe3p6oit M20X 1,5 1ns moAKAOUEHHsS
ru6koro pykasa 3.

4. HM3roToBUTb mepexonHuK 4 IJIsl MOAKJIOUEHHS PYKaBa H MaHo-
MmeTpa 5.
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5. IMoaxmoYuTh PyKaB H Ma- W

HOMETP K NEepPeXOJHHKY.

6. YcTaHOBHTb Ha AHO HHJIHH-
Jpa rHAPOCTOHKH NPOKJIAAKY As
NpenoXpaHeHusi oT ngspe)xneﬂnﬁ I
MaHIKeTbl BbIIBHIKHOH 4acTH THi-
POCTOHKH. 3

7. CobpaTb FHIPOCTOHKY.

8. INonkaouuth KOMGHHHPO-
BaHHBI pDYKaB K LITYLEpY.

Pesynbrathl HcclenoBaHui co-
HPOTHBJIEHHS TIOPOJ, NOYBHI B aB-
JIUBAHHIO LITAaMIOB IOKa3biBAIOT,
YTO NPOYHOCTHHIE CBOACTBA NOPOL, 7
3aBHCAT OT MHOTHX ¢akTopos.

ComnpoTHB/ieHHe OPOA MOYBKI H3- d
MeHsleTCsI 0 JJIHHEe ¥ IIHPHHe Ja- 3 ¢
Bhl. [lo nJjiuHe J1aBbl pe3yJbTaThl

MOryT OTJHYaThcs B 1,6—2 pasa. 2

IlpH Ha/JWYHH nyyeHHs, BJard #
MeXaHHYeCKOro BO3[edCTBHS CO-
TIPOTHBJIEHHE HEKOTOPHIX TOPOL

TOYBB! BAABJAHBAHMIO HA PaccTo- J

Ml 1,5—4 M or rpyau 3alos

ymesbuiaercsi B 2—3 pasa u Go- Puc. 37. T'mapocTofixa AnA U3MEPEHHA CO-
Jlee 0 CPABHEHHIO € COMPOTHBIAe- o o e ™ ass Baanmmanmio:
HHEM 3THX NODPOL Y IPYRH 38605. | . cepmimas ICY M; 2 — mrymep ans moxxno-
HeC)ﬁXOlIHMO HME€Tb B BHAY, YTO venma KoM6REHpOBaHHOro pyxasa 8X450-K-
HaHGO/Iee HHTEHCHBHOE CHIKEHHE  5oron s oyqs0 ki 250/ 190 CrH J-3a b Pe.
conpoTHBﬂeHﬂﬂ nopoﬂ nqub[ PEXOAHHK ANA DOAKNIOYEHHA YKA3aHHOIO pyxa-
BaBJIMBAHHIO NPOMCXONHT HA pac- =i 5 - wanouerp 40 Mila
crosnun 1,2—1,5 M or 3alos.

Ecnu umelotcss oco6ble yuacTKe no AjiMHe 3a6os (Gonee 06BOAHEHHbIE,
BOJIH3H €0JIOTHYECKOr0 HapyIleHHs, NoA (Hal) UeJHKAMHU'M KpaeBbIMH
YACTSIMH CMEXHBIX YTOJIbHBIX NJACTOB), TO IJIsi HHX CONPOTHBJIEHHE
MOYBHl BIABJHBAHHIO HYXHO ONPENeNsiTh OTAENBHO.

Ilpn Hcnoab3oBanuu croiikn I'CY M HenmTaHHS MOYBBI IPOBOASAT
HeNnoCpeACTBEHHO HHXXHHM OCHOBaHHeM CTOHKH miomansio 0,0154 m2,
€CJIH COMPOTHBJIEHHE IOYBLI BAABJIHBAHHIO He MPEBbILIAET NPHMEPHO
5 MIla. Mcnbitannsi nopon noYBbl BAABJHBAHHIO HEOGXOLHMO NPOBO-
IHTb C Y4YeTOM CJIEAYIOIIMX OCHOBHBIX METOJHYECKHX ITOJIOXMEHHH:

1. [lns onpepeneHus NpefejbHOr0 CONPOTHBJIEHHSI NMOUBHI BAAB-
JUBAHUIO Oy HEOOXOAHMO 3aHKCHPOBATL HArpy3ky P, coorsertct-
BYIOILYIO HJIH NEPBOMY XPYNKOMY DaspyIUEHHIO, HJIH HauaJly MAacTH-
4ecKoro aed)opMHPOBaHHSA NOPOL, T. €. IaBHOMY BHEAPEHHIO LITAMIA
nourH 6e3 pocta Harpysku. I[lepBoe xpynkoe paspyiuenue mopox co-
NPOBOXAAETCS] CPABHHTEJILHO PE3KHM KPATKOBPEMEHHBIM CHHXKEHHEM
HAarpyskH IIPH INIPOJOJUKAIOLIEMCS] BHEJPEHHH LITaMia B [04YBYy, a
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HosiBJIeHHe NJIOIAJAKH TeKYYeCTH — IOCTENeHHbIM YMEHbUIEHHEM CKO-
POCTH HapacTaHHs HAaTPY3KH NPH NPOLOJKAIOLIEMCH BHEADEHHH IUTaM-
na B Nopony.

2. ConpoTHB/IeHHe NOPOA MOYBLI BRABJIHBAHHIO CJefyeT olpene-
JIATb HETNOCPENCTBEHHO B JaBaXx.

3. B mecrax HCMBbITaHHi MOYBY HEOGXOAHMO OYHCTHTb OT WITHIGA,
OHa He AOMKHA HMeTb HapylUIeHHH, He CBSI3AHHBIX C €e NMPHPOLHBLIMH
O0COGEHHOCTSIMH.

4. Harpyska poJkHa npHKaanbiBatbcsi paBHoMepHo (0,2—
0,4 MIla B munyry).

5. TTouBy crepyer HcmbITHIBaTb Ha paccrosnud 1,2—1,5 M or
3a6osi. Ilo nauAe JaBbl pacCTOSIHHE MeXJy NYHKTaMH HCHBITaHHM
Heo6XxoxuMo npHHHMaTh 20—25 M.

6. KoisuuecTBo 3aMepoB 1Jist ONpefeieHHsI CPEJHEro CONpPOTHBIIE-
HHSl TIOUBHl BAABJMBAHUIO B KaXXIOM NYHKTe NOJKHO OHITb OT Tpex
no natd. IlpH pacxoxaeHHH TOJNy4YeHHBLIX NOCJEe TPeX HCHhITaHH
3HauyeHuil Gosee yeM Ha 15% Heo6XOAHMO NMPOM3BOAHTH MSATb HCIIbI-
TaHHH.

7. Conporusiiende (MIla) nouBnl BHABJHBAHHIO IITaMIa omnpe-
AEAIT no gopmyie:

(’BA = (57)

rie P — cpennssi pa3pywapomas Harpyska Ha wramn, MH; F —
IOIlAaAb IUTAMNA WJIH JIOIiaAb OcHOBaHHs croiku I'CY M, M2

Harpysky P (MH) omnpexneasiior no ¢opmyie:

P=pS, (58)
FIle p — NOKa3aHus Mawomerpa, MIla; S — nuomanb miyHxepa cToi-
ku (0,005024 m?).

TMopsinok mpoBefeHUsT UCTILITAHHHA CONPOTHBJIEHHS NMOYBBI BIABJIH-
BAaHHIO:

Crofiky ycTaHaBIHBAIOT MEPNEHHKY/APHO MJIOCKOCTH IJIacTa MoA
BEPXHIOIO XKeCTKYylo onopy (omopHasl IVIMTa, MeTaJl/IH4ecKHi BepXHSK,
mBesyep Ne 16—18 pauno#t 0,5 M) ¢ npenBapuTeNbHBIM Pacrnopom,
paBHbEM 2—2,5 MIla.

INocae npenBapHTeNbHOrO pacnopa Harpyska nojaeTcsi paBHoMep-
HO [I0 HayaJjia NepBOro XpynKoro paspyHieHHs HJIH Hayaja IjacTHyec-
KOTO BJaBJHBAaHHSI HHXXHEro OCHOBaHHSl CTOHKH, a B Clyuae CHJbHO
YBJAXKHEHHBIX Ca6hIX NMOPOA MO TJYGHMHB BAABJHBAHHA HITaMna
50 mm. HarpysKy, COOTBETCTBYIOLLYIO 3THM MOMEHTAM, CJIeAyeT (PHKCH-
pOBaTh, KaK COOTBETCTBYIOLLYIO CONPOTHBJIEHHIO MOYBBI BAABJHBAHHIO.

Heo6x0q#MO y4YHTEIBATh, YTO PYYHBIM NPHBOJAOM T'HAPABJIHYECKOH
croilku 'CY M MoXHo co3naBaTh HapjeHHe He Gosee 509 ot ee
HOMHHaJbHOK Harpy3ku (15—20 MIla). Takum o6Gpasom, njas Goaee
npouHbix nopoxn (Gonee 5 MIla) cienyer HCNONB30BATH CHEIHAJBHYIO
Hacaiky ¢ miomajabio HHXKHell nosepxHoctH 0,008 M2

Jlsist ycTaHOBKM HacaAKH NOA CTOMKY K HHXKHEH ONope rHAPOCTOHKH
HeOGXOJHMO MPHBAPHTb LIHIHHAPHYECKHH XBOCTOBHK AuamerpoMm 30
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n ajauHo# 20 MM (HJIH IIApHK), a B Hacazke HMETb COOTBETCTBYIOLllee
yrayGinenne. Boicora HacagkH no/KHA GbITb 55 MM.

PeayabraTthl HcOBITAHHA 33HOCAT B cnenHajXpHHl XypHasu. [lpu
o6pa6oTKke pe3yJibTaTOB H3MepeHHH cjaeayeT o6paTHTb BHUMaHue Ha
BO3MOXHOCTb pa3bpoca JaHHLIX MO AJHHE JIABHl.

EnunnuHble peakue OTK/IOHEHHS! OT CPEAHHX BEeJHYHH IO NMyHKTaM
HCTMIbITAHHA NO [JIHHE J1aBbl CJeHdyeT HCKJIOYHTb Kak cJyuaiiHble, He
XapakTepHble AJisl JaHHOH JaBbl. [1o ocTaJbHbIM €JHHHYHBLIM Pe3yJib-
TaTaM HEOGXOLHMMO OMpENeNuTb CPefHee Gy :

—

6BA=_§_9§AL, (59)

n

rae Ogpi — CONPOTHBJEHME BJaBJHBAHHIO MO OTAENbHBIM Olpenese-
HHUAM, ﬁll‘[a; N — YHCJIO ONpenesIeHu.

METOLUKA ONPEAEJIEHUS CONMPOTUBJIEHHSA NOYBbLI BJABJIHBAHHIO
AAHRAMHYECKHM METOLOM

CywHOCTb MEeTOLA 3aKjlouyaercsl B 3a6HBaHHH B MOYBY NMyaHCOHa
KDPYIJIOrO C€YeHHsI ¢ ONpefeJeHHOH IJIOWafbl0 OCHOBAHHSI Ha 3aJaH-
HYIO raAyOMHY M BbIYHCJIEHHH CONPOTHBJEHHS TNOYBHl BAABJHBAHHIO
HITAMIa 1O 3aTpayeHHoM Ha 3TO pabote. B 3ToM cayuae

6BA = CA, (60)

Tie 6gy —— COMPOTHBJIEHHE MOYBLI BIABJIHBAHHMIO LITAMNA, MIla;
¢ — k03¢ HnHeHT nponopuHoHaibHOocTH, MIla/Ilx; A — paGora,
3aTpayeHHasi Ha 3a0WBaHHe IyaHCOHA INIOLILA/bIO

ceyeHHss 1 cmM? Ha ray6uny 5 cM, JIx: (f“““““

A =nQh, (61)

rie N — KOJAHYECTBO YHAApOB npH 3a6HBAHHH NyaH-
COHa Ha ri1y6uny 5 cM; Q — Bec rpysa, H; h — Buico-
Ta c6paceiBaHHS Ipy3a, M.

Cxema npoBefeHHsI HCIBITAHHI TpeCcTaB/eHa Ha
pHc. 38, Ha KOTOpPOM / — NyaHCOH, 2 — Hanpa.Jslio-
was tpyba, 3 — rpyas. /2

B ¢opmyne (60) ko3¢ PHUHEHT NMPONOPLHOHAD-
Hoctd npuHumars ¢=0,011 MIla/dx. Hcnuiranus
Heo6GXOAMMO NPOU3BOAUTbL Ha paccTosinum 1,2—1,5 M
oT 3a60s (3a KoHBefiepoM NPHMEPHO MEXAY CTOAKaMHU i
NepBOTO PsAAA KpelH) B MYHKTaxX, pAaBHOMEPHO pasme-

LIeHHBIX [0 BceH AHHe 3a6os. Ha ocobrix yuactkax,
0 KOTOPBLIX FOBOPHJIOCH paHee, NOJKHB! GbITh NpOBe-
AE€Hbl OTAEJbHbIE UCHBITAHUA.

[Ipy AMHAMHYECKOM METONE B KaXXAOM NyHKTe i :;if;ﬁf""‘i_
NpOBOASAT NATL HcnbiTanui. Ilas sroro mouBy pac- HOCTH L
4YHUIAIOT HA maowanH npumepHo 0,5 « 0,5 m2. Ilyas- AMHAMHIECKAM
COH 3a6HBAIOT B IleHTPE H YeTbIpeX yrJax KBajapara. crocoGou
Ilpu s3ToM myaHcoH He ciepyer 3a6HBaTh B BHAHMbBIE
TPELLHHb! H KaBepHHI.
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Prnc. 39. Ilyancos:

1 — HRC 38..42; 2 — He yKasaHHHe NpejieabHNe OTKIOHEHHA pasMepos (Basbs — mo Bg,
ocranpEuX — o CM_ ); 3’ - noxpurre M21.H9.X1; 4 — crans 45-1-6 (TOCT 1050-74)

7

Ilo pesysabTaTaM HCHBITAaHHH AJiSI KaXKIOTO NYHKTa ONpPEAeNsOT
cpennee gy, . Haumenbuiee u HauGonbluee cpelHHE 3HAYEHHS OT-
6pachBalOT. ho pe3y/bTaTaM HCNBITAHHH B OCTa/IbHBIX MYHKTaX onpe-
LeNsIIOT CpelHee CONPOTHBJIEHHE HOYBbl BRABJAHBAHHIO 1O (opMYy-
ae (59).

[o yepTexkaMm nerajell AHHaMHuecKoro npobuuka (puc. 39—41)
ero MOXHO H3TOTOBHTh Ha waxtax. [IpHMEHAIT NpoGHUKH [ABYX
THIIOPa3MepoB.

IlepBblii THIIOpAa3Mep HCNOJB3YIOT B OUHCTHBIX 3a060fiX HA BecbMma
TOHKHX YTOJBHBIX MJIacTax MHHUMAJbHOH MomHocTeio 0,47 M. B 3TOoM
THnopa3mepe: NjaHHA TpyOn L, =400 MM, BoicoTa c6pachiBaHHs Tpy3a
L2=250 mm, Bec rpy3a 20 H.

BTopo# THnoOpa3Mep MOXeT MPHMEHATLCS NPH MHHHMAaJbHOH MoIL-
HOCTH yroJsbHoro miacra 0,72 M. B aTom THnopasmepe: ajHHa TPyOHl
L, =650 MM, BoicoTa cGpaceiBannst Lo =500 MM, Bec rpy3a 40 H. I1pu
OyeHb cnabbix OOBOAHEHHBIX MOYBAX MOXHO HCNOJAb30BaTh T'PY3bl
MeHbLIero seca. Macca Broporo tunopasMepa npubopa 6,5 kr. [lyan-
COH B YKa3aHHbIX THIIOpa3Mepax OAMHAKOBHIH.

Tlopsinok paGoTel ¢ IMHAMHYECKHM NPHGOPOM CJEAYIOIHH: npo-
TepeTh HanpasJsiolyio Tpyby cyxoli TPSiNKo#, NPOBEPHTb NJIABHOCTh
XOJia rpy3a, 3a4HCTHTb MOYBY OT LIThI6A, BCTABHTH NYaHCOH B HaNpas-
Jsionyo Tpyby, OfeTb Ipy3 Ha HampaBJAIOLLYI0, COPHEHTHPOBAThb
HanpasJswyo TPpy6y npHMepHO NepneHAHKYAAPHO MIOCKOCTH MOY-
Bbl. [IpH HCIBITAaHHAX HAaZO MOLHMMATb rPy3 N0 NpelesbHOH OTMETKH
H cOpachiBaTh €ro 4O TeX Mop, MOKa IyaHCOH He BOMjeT B MOYBY Ha
CBOIO MOJIHYIO AJHHY 5 cM. COCYHTATh KOMHYECTBO COPACBIBAHHUI, KO-
TOpOe AJis 3Toro norpeGosanock. PeaysibraThl, moJyueHHbie Ha Kaxknoii
TOUKe, 3amHcaTh B XYypHaJ MO npennaraemoil ¢opme (tabia. 26).
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50CM,(+0,3)
Lz
;brLs L, <@
06o3Hauenye L, L,
78402. 002 | 6508,(-1,8) | 500CM(*0,8)
=01 | 400 B,(-1,55)| 250 CM(%0.6)

Puc. 40. Tpy6a:

1 — pasmep ana cnpasox*; 2 - moxpur#e M.21.H9.X1; 3 — tpy6a 38X6,5
(T'OCT 8734-58); B20 (TOCT 8733-34)

PaGory, 3aTpauennyo Ha 3a6u-
BaHHe INYaHCOHa B Kax/O# TOUKe,
onpenensior no ¢opmyae (61). Tpu
yrie nafeHHsi YroJbHOro miacra o
6onee 20° HEOOXOZHMO yuyecTb BJIH-
SIHHE CHJIBI TPEHHS H IBHKEHHe Tpy-
3a N0 HAKJOHHOH HanpasJsioLEd.
B stom caydae

A =nhQ (cosd—{sind), (62)
rae f=0,15 — ko3 puuHEHT TpeHHs .

Ipu HCHBITAHWHM HOYBHL CTaTHYe-
CKHM H AMHAaMHYEeCKHM MeTOJaMu,
Kpome CcpenHero 3Hauenus Opgg |,
HEOOGXOIAHMO ONpeneNsTb CpelHe-
KBajipaTHYeCKoe OTKJ/IOHeHHe 0
(cTanpapt pacnpenesieHus) no ¢op-
MyJe:

1 = 2
6 = oCogs =By )7 - (69)

G

|
¢354;('w>
9764 (-02)

. Ix45°
H 4
06osnaverue | H*mm| Prre
784102.003 75 |2x001
-01 150 |4% 0,02

@

Puc. 41. Tpys:

1- pasuep* o6pa6oTats HpH NOATOTOBKE
seca P; 2 - mnoxpmurme M.21.H9.X1;
3 — crans 20-1-6 (FOCT 1050-74)
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Ta6barummga 26

®dopma xypHata pesynbTATOB MCTLITAHHMA MOYBH AMHAMUYECKAM TTPOGHHKOM

TlpousBoacTBeHHOe 0bbeAMHEHME Waxra

TInact JIaBa VYron nagenms
Paccton JluTo- Buc Pabo- Conpo-
HHE OT| Paccros] OTH- oTa 0 Tame-

Howmep | Homep | roupeit-
NyHKTa | TOYXH | epuoro

gecknit ] Komn- | Macca | cbpacw-] 1a na
THIT 4ecTBO | rpvsa, | Bawud | BHeA-

HHe ov ane | Hpnme-

3aboa, BAABAU-| uaHHe
3aMepa {3aMepa | mrpexa, moposu} YA3poB Kr rpysa, | peuue
M A BaHMIO,
M TI09YBH M s Ik MIla

Ta6é6nuyga 27

3Hauenna xospoupgnenta K B saBuCHMOCTH OT BpemeHH

to,1 10 20 30 40 60 80 100

K 0,575 | 0,144 | 0,064 | 0,036 | 0,016 | 0,009 | 0,006

[1pu npoBepke COOTBETCTBUSA MPHMEHSAEMON Kpenu CONPOTHBJEHHIO
TOYBHI IPH BAABJHBAHHH lUTAMNa CJeAyeT HMETh B BHAY, UTO BeJIHUHHA
COMPOTHBJICHHS MOYBHl CHHUXKAEETCH C TEUEHHEM BpEMEeHH.

B o6uiem ciydae BeJIHUHHA YAENBHOTO CONPOTHBJIEHHS NMOYBbLI MO-
XKeT ObITh BbiuHcaeHa no ¢opmyie:

t

~K
Goacty = Cop(ue) & (64)
rae Ssg{ty) — COMpOTHBJEHHE MOYBHI Yepe3 NPOMEXYTOK BPeMeHH t;,
MIla; 06sg(tg) — COMPOTHB/IEHHE TOYBBl Ha MOMEHT OGHaXKeHH,
MIla; K — Koa¢duIiHeHT HHTEHCHBHOCTH CHHXXEHHSI COMpPOTHBJIEHHSA
MOuUBbl C TEUeHHeM BpeMeHH (raba. 27); t — npodosXHTEIBHOCTH
oOHaXKeHHUs MOYBHI, Y.
Bennunna yaesbHOro CONPOTHBAEHHA TNOYBLI BAABJHBAHHIO HA
MOMEHT OOHa)KeHUsi NPHOJHIKEHHO MoXKeT ObiThb BhuHcjeHa no ¢op-
MyJje:

63&(1’4’:0’58 663“ . (65)

TPEBOBAHHSA K NPEACTABHTEJIbHOCTH PE3YJIbTATOB
ACNHITAHKA H K ONHCAHHIO NMOUYBHI

Ilpu npoBeneHHH HCNBLITAHHHA NMOYBbHI HEOGXOAMMO HMeTh B BHAY,
YTO MO Mepe OTX0[Aa OYHCTHOTO 32005 OT 3aJ{HEro LeJIHKa CONpOTHBJIE-
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HHE TNOYBHi BJAABJMBAHHIO H3MEHsSiETCs H3-32 OGXKATHS ee ONOPHBIM
AaBjieHHEM.

CJienoBaTesibHO, HCMBITAHHS NOYBL HEOGXOAMMO NPOH3BOAHTD CHA-
yajia B paspe3Holl neud (MOHTaXXHOP Kamepe), a 3areM NHOBTOPHTb
npHu otxone 3a6os Ha 100—150 M. T0 AacT BO3MOXHOCTb MOJYHHTD
L aHHble 051 KOHKPETHOH NOYBLI O CTENeHH H3MEHEHHS! CONMPOTHBJIEHHS
ee B/laBJHBAHHIO 32 cueT 00XKAaTHs OMOPHBIM AaBJE€HHEM H MO3BOJIHT
B AaJibHefilieM MPOBOAHTb HCIIBITAHNSA NMOYBL B Pa3pe3HOH Neuyd H Kop-
pPeKTHpOBaThb pe3yJabTaThl Ha BJIHSIHHE ONOPHOro JaBJjeHHs. Ecau
€OCTaB MOYBbLl NPHMEPHO OAMHAKOBbIH Ha 6O/bLIOA MJOWLAAH LIAXT-
HOTO NoJifl, TO IPH pa3paboTKe nacnopra ynpasJeHHs KpoBJieH B mof-
rOTaBJHBA€MOM BbLIEMOYHOM CTOJ6€ HeoOXOAHMO HCNOJH30BATh pe-
3yJbTaThl HCHBITAHMA MOYBHI B cocefHeM, Ha pacctosiHuH 100—150 m
OT 3ajHeH rpaHHUEL.

o npoBenenuss HcnbITAHHA HEOGXOAHMO OMHCATh COCTAB IIOUBHI
o ray6unn 0,3 M. B caydasx, koraa moyBa X0 3TOH ryOGMHBI npen-
cTaBJieHa N0 BH3ya/IbHOMY ONpejfejeHHI0 OJHHM MOHOJHTHLIM CJIOeM
HJIH HECKOJbKHMH CJIOSIMH OJMHAaKOBOFO COCTaBa, TO JOCTATOYHO HC-
OBITaTh TOJBKO BepxHuil ciaofi. Ecin mousa no 3Toit riayGHHB npen-
CTaBJIeHa CJOSIMH C DPa3HbIMH JIHTOTHIIAMH MOpoA, TO HeOGXOHHUMO
HCOBITaTh ABA BepXHHX chaofA. Ecau Bepxuuilt cnaGbiii ciofl HMeeT
TOJNIUHHY MEHee 5 CM, a HHIXKe 3aJieraeT NPOUHBIA C/IO#, TO BHEIPEeHHEM
KpenH B BepXHHH CJ0#l MOXHO npeHeGpeub.



Mpuaoxeunne 12

NPHMEPDBI NOCTPOEHHSA 30H NITJ,

Tpumep 1. I[locTponts rpanuns 3oubl [IT'J] pas caepyouux He-
XOIHBIX [aHHBIX.

Yuactok pa3paGaTeiBaeMOro YroJbHOro mjacra ¢ yrjoM najeHHs
o, = 15° 3aneraer Ha rny6une Hp =430 m. Ouncrro#i 3a60#, ABUrasch
NO BOCCTAHHIO, NOJIKEH NPOXOAUTH MOJ NepNeHAMKYISPHBM LIeJHKOM
WHPHHOA a=25 M, OCTaBJieHHHIM Ha BhIIeJeXalleM IJacTe MOoll-
HOCTbIO Mg =0,8 M. Momuocrb Mexaynjactesi h=30 M.

1. Onpenenum rayGHyy 3ajeranus pansiomero niaacra Hy = Hp—
—h=430—30=400 M.

2. Tlo Homorpamme (cM. puc 8) onpejnenHM IIHPHHY 30HBI ONOP-
HOTO JlaBjieHHs Ha Bausiomem miaacre no Hg =400 M 1 my =0,8 m.
Toayunm 1=232 m.

3. BbiuMCJHM IIHPHHY HENHKa H MOUIHOCTh MEXAYMJIacTbs, MNpH-
HAMasl 32 eIHHHLY H3Mepenus 1:

LB _078; B30 _0,94.
1

1 32 32

4. Onpepenum 30ny IT'[l, B KoTOpYIo monajgaer OYHCTHOH 3a60M.
[as sToro Hanecem Ha rpadHk (cM. puc. 9) TOYKY C KOOpAHHATAMH:
a6cenncca 0,78, opaunara 0,94. [Tosyuum, uto Touka nonagaet B 3I10.
ChnenoBarenbHo, rpaHHubl gaabHOCTH Bausinust 3T10, O3 u I13 onpe-
NeJIiTh He HYXHO.

5. INocrponm rpanunn 3ounl IIT'J] Ha BepTHKaJbLHOM pa3pese H
Ha BLIKONKHPOBKE C IViaHa ropHeix pabor. Jlas sToro Heo6XoAHMO
CHayYaJja BbINIOJIHATD NOCTPOEHHST HAa BEPTHKAJIbHOM Pa3pe3e B CEUEHHH,
NepneHAHKYJSPHOM MPONONbHOH OcH LesuKa (puc. 42). Ha paspese
cJaeayeT NMOKasaTh 06a MJiactTa M HaHeCTH moJjoxeHue nenuka. Or rpa-
HHLl LeJUKa NpOBECTH NpsiMbie NoA yrjaoMm 60° kK HanjaacTOBaHHIO.
IMockonbKy ounctHoOil 3a6oit nonanaer B 3I10, npoBecTH HaKJIOHHLIE
IpsAIMble CJeAyeT TOJIBKO O mepeceueHHsi C pa3pabGaThiBaeMbiM IJjac-
ToM. Ha paspese Touku A u B 6yayr rpauuuamu soun I1I'[] Ha paspa-
GaTeiBa€MOM IU1acTe; FOPH3OHTaJIbHbIE paccTosiHusl d;=9Mu de=25 M
NO3BOJISIOT HAHECTH NOJIOJKEHHE TPAHHIl HAa IJIaH ropHeiX pa6or. Ecuun
LeJHK DacrnojoXeH NepneHIUKYJfpHO HanpaBJeHHIO MNOABHraHUs
OUYHCTHOrO 3abosA no paspabaThiBaeMOMy nuacty u GpemcGepraM, TO
nepeHoc rpaHHIl Ha IJIaH MOXeT ObiTh BLINOJIHEH rpaduueckd (cM.
puc. 42). Bo Bcex APYrHX cayuasix [1Jjisl ONpedesieHHs NONOXKEHHsI rpa-
HH1 3oHbl [IT']] Ha nuIaHe HEOGXOAUMO OT/IOXKHTD OT NPOEKIHH TPAHHL
uesHkKa paccrossins d; H dz B COOTBETCTBYIOIIHE CTOPOHBI.

Takum o6pa3som, 3a 9 M 10 NOAXOAA K NMPOEKIMH IPaHUIIBI LEJHKa
3a6oii Boiiger B 3110, a nocse nmpoxoxAeHHs Ha 25 M 3a APYryio
npoexknuio — Buifiner u3 3I10.
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B Tex cayuasix, KOria LesiHK HMeeT nepeMeHHYIo WHPHHY, Heo6Xo-
JIHMO CA€JIaTh Pa3pe3sl B HECKOJNbKHX CEeUEHHSIX H IS KajXKJAOro M3 HHX
onpejenuts d; ¥ do. DTH pa3Mephl OTJOXKHTb B COOTBETCTBYIOILHX
CeYeHHSIX Ha BLIKONMHUPOBKE C IJIaHAa FOPHHIX PAaGOT H COENHHHUTb TOUKH
NpSAMOJHHEHAHBIMH OTPEe3KaMH.

bp-2 N1

///////////</// e
N
N\

v
o
=

Prc. 42. Cxema rpaguueckoro mocrpoenus sonm OT[ or nepnenanxy-
NAPHOTO LeNMKa NpH pacmonoxendn nasw B 3[10

Mpumep 2. Mcxonnble nanusle. [To ABym cMexubim niactam 1 u 2
c yraom nageHHs 10° ABHXXyTCS OuHCTHBIE 3a6GOH MapaJ/uiebHO rpaHH-
I1e KpaeBOH yacTH, OCTaBJeHHOH Ha HHXKeslexaleM naacre 3. TayGuna
3aneranusa naacra 3 H;=1500 M. MomHocTH MexaynaacrseB hpg=
=40 M, h-9o=110 M. BoiHUMaemMass MOINHOCTb BJIHSIIOLIErO MJjacTa
mgs = 0,8 M. [TocTpouTts rpanuus 301 I1I' /1 ot kpaeBoit yacTu maacra 3
Ha paspabaTbiBaeMbX mjacrax 1 u 2.

1. Tlo HomMorpamme (cM. puc. 8) noayumm, uto 1==42 M.

2. Tlo rpaduxy (cm. puc. 9) onpenennm Ge3pasMepHble TPaHHIbI
nanbHoctd Bausuua 310, O3, 113 (N,;/1, Np/1, N;/1), npunumas
a/l=2. TMoayuum N;/1=2; Ny/1=3; N3/l=4.

3. IlepeBenem Ge3pasmepHble 3HAUEHHS] TPAHHIL B pasMepHble:
N;=21=2.42=84 M; N2=31=126 m; N3=41=168 M.
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4. Tloctpoum rpamuubl N;, Nz, N3 Ha BepTHKaJbHOM pa3pese
(puc. 43):

OT IPaHHIbI KpaeBoi YacTH (TOYKa A) OTJOXKUM MO BIAHAIOLIEMY
nJacty B CTOPOHY MaccHBa paccrosinde 1 (touka B);

npoBefieM rpanuuel faasHocty sauauua 310, O3, 13, t. e. npa-
Mble, MapaJJjie/ibHble HaNiacTOBa ‘iI0 Ha PACCTOSIHUM OT BJIMAIOLIETO
miacta 3 coorBercTBeHHo 84, 1¢ = 168 M;

nocrpouM GokoBule rpanunnl = [1I']] oT KpaeBo# 4acTH €O CTOpO-
Hbl BoIpa6oTaHHOro mpocrpaHcrea. 13 Touku A non yriom 60° K Ha-
NJ1aCTOBAHHIO MPOBEJEM JIMHHIO IO M€ DeceueH s ¢ TpaHHLel JaJbHOCTH
BaussHHg 3[10 — N,. M3 Touku nepeceueHusi npoBeleM TMepneHAH-
KYJISIDHYIO HalJacTOBaHHUIO JIMHHIO AC mepeceuyeHHss ¢ Ny H Nj.

U3 Touku B npoBesem nmepneHauKy/sip K HalJacTOBaHMIO IO Nepe-
ceyeHnsl ¢ Ny, Ny H Na.

Ilnacrt 2 nonagaer B 3110 (puc. 43). I'panunamu 3I10 B naockocTu
njacta 2 Ha BepTHKasnpHOM paspese Oyayr Toukd C u D. Ilaacr |
nonagaer B I13. Fpanunamu I13 Ha mnacte 1 Ha paspese GyayT
touku E u F.

5. Ilepenecem rpanuun 3ou III'J], mocTpoeHHble Ha pa3pese, Ha
BBLIKOMHPOBKY C MJIdaHa ropHbiX pa6or mo njdcram | W 2, onpenenus
Ha paspe3e 3HaueHHda d,, do, dj, dy4

TMpumep 3. lllaxra paspabaThiBaeT CBHTY IJIACTOB, 3aJeraloOliuX
nox yriaom 15° (puc. 44). Yuacrok pa3pabaTbiBaeMoro miacra 3 3ane-
raer Ha raybune Hy=715 M. OuncTHoii 3a60#, ABHrasch no miacry 3
110 BOCCTaHHIO. AOJI2KEH MPOXOAUTh NOA NMePNeHAHKYIAPHEIMH LIeIHKa-
MU MacToB | u 2 ¥ Haj NepneHAUKYAAPHONA KpaeBoil 4acTbio miacra 4.
BriHuMaeMble MOLIHOCTH BJIMSIIOIHX I1AaCTOB COOTBETCTBEHHO PaBHBI
m=16 M me=22 M; my=15 M. MOWHOCTH MexXIynJacTbeB:
hy.3=180; hs.3=90 # h3.,=80 m. Illnpuna ueamxos: a;=25, a,=
=50 M. INocrpoum rpanuunt 3o INI'J] Ha naane pa3paGaTbiBaeMoro
nJjacra 3.

1. OnpenenuM riay6uHYy 3aseraHusi BJHSIOLUHX NJ1aCTOB:

H; = Hp——hl-3= 715—180= 535 M,
He=H;—hy-3=715—90 =625 M;
Hy=Hp +h34=715+80=795 m.

2. Tlo nomorpamme (cM. puc. 8) onpegesnHM HIMPHHY 30HBI OMNOP-
HOro JaBJIeHHS1 Ha BJHAOIMHKX miacrax ;=52 M, 1,=64, 1,=59 m,

3. Buiuncaum GespasMepHbie oTHoleHus a/l u h/l:

a2 048 e 180 _ 3 46;
1y 52 1: 52
2_%0_o,78; e 90 _ g4,

1, 64 12 64

L9 o 80 1,36.
1. 1. 59
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4. Onpepeasiem mo rpaguky (cMm. puc. 9), B KaKylo 30Hy nonaza-
erT JaBa:

OT HeJHKa Ha naacte 1 napa momaaaer B O3;

OT HeJHKa Ha Iacre 2 jasa nomnagaet B 3110;

OT KpaeBo# 4yacTH Ha nJjacre 4 sasa nmonapgaet B 3I10.

5. Tloctpoum rpanuusr 3ou I1I'J] Ha paspese OoT KaXKAOro mjaacra
(cM. puc. 44). Kak BHAHO, Ha mJjacTe.3 NPOH30LLIO HAJOXEHHEe 30H.

6. Ilepenecem rpannubi 3on I1I' [l Ha BHKONHPOBKY C IV1aHa FOPHBIX
pa6or no miacry 3. [Ipx aTom rpaHHily 30HH OT OAHOrO NJacTa, nomna-
JaloILyio B 30HY OT IpYroro H He NPEBHLIAIONLYI0 3TY 30HY MO CTeNEeHH
ONACHOCTH Ha MJIaH He HAHOCAT.
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YK 622.831.24:622.016.62 (083.75) l

BpemenHbie YKA3aHHS NO YNPaBJdeHHI0O TOPHHIM AAaBJEHUEM nl
OYHCTHHIX 3a005X HA MJacTax MOWHOCTHIO A0 3,5 M C YIJIOM napge-
uus jgo 35° JI., 1982, 136 c. (M-Bo yroawHo#t npom-ctu CCCP.
Bcecoros. oprena Tpynoeoro KpacHoro 3HamMeHH Hayy.-Hccled. HH-T
ropH. reomMex. U Mapkiieij. nena) l

KJTACCUPHUKALIMS KPOBJIH, YITPABJIEHWUE KPOBJIEH, CO- I
IMTPOTHUBJEHME KPEIH, ITPEJOTBPAIIEHUE OBPYIIEHUT,
ITOCTPOEHME 30H ITI' 4, IEPEXO HAPYIIEHHWH, COCTOS]-
HUE KPOBJIH, TUITU3ALIMS PA3SPYLIEHHH KPOBJIU

IpuBeneHbl OCHOBHBIE NMPHUHIMNLL YNpPaBJIeHHs] TOPHEIM [laBJjie-
HHEM B 3aBHCHMOCTH OT YHPaBJISIeMOCTH KPOBJ/H, TPeGOBAHUSA K BejH-
YHHAM COMPOTHBJAEHHs KpenH. JlaHbl peKOMeHIaUUH N0 MOCTPOEHHIO
son [II'[ npu oTpaGoTKe CMEXKHHIX MJIAcTOB, NPHHUMOH BhiGopa
crnocof0B NpeAoTBpalleHHsi OGPyLIeHHH KPOBJH, Tpe6GOBaHUA K YIpaB-
JIGHHIO KPOBJIeH NDH Nepexoje reoJOrHYeCKHX HapyuleHH#l H Ha mJjac-
Tax co cjabbuiMu nousamd. [IpHBexeHa MeTONHKA OLEHKH cocmmmn'
KPOBJIH.

WM. 44, ta6n. 27. l
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