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PA3SPABOTKA METOAHKH OIIPEAE/IEHHA HAITPY3OK
HA OIIOPbI AEPPHK-KPAHA I1PH AHKEPHOM
KPEII/IEHHH HA BOPTY KAPBEPA

I'lpuBesieHa MetoamKa onpeaesieHHs MO/HBIX HarpPy30K Ha OIMOpPbI AeppHK-KpaHa, I1o-
3Bo/IAIOIAA ONpPeAe/qMTh MapaMeTpbl aHKepHOIO Kper/IeHHs, A/ ero pasMellleHHH Ha

60pTY Kapbepa.

KrroueBble c/10Ba: TpaHCIIOPTHOE 0O0PYAOBaHHE, MPHPOAHOIO OO/MHIIOBOYHOTO KaMHH,

Kapbepa, JeppHK-KpPaH.

B HaCToslllee BpeMsl Ha OTKPbI-
TBIX TOPHBIX paboTax MpHMe-
HSIeTCA TPaHCIIOPTHBIE CUCTEMBl paspa-
OOTKM C MCIIO/Ib30BaHUEeM Pas/INyHbIX
BUAOB TPAHCIIOPTHOTO 0OOPYAOBaHMUS
(aBTOMOOW/IBHBIN,  2Ke/1e3HOAOPOXKHBIM,
KOHBerepHbir v T ) [1]. 3HaunTensHyo
[IOMIO COCTaB/AET TMPHUMEHEeHHe aBTOMO-
Ouriell ¢ YCTAHOB/IEHHBIMHM, KaK ITPaBU-
no, mizensHeiMU [IBC. K HeagocTaTkam
TAKOro BHa TPAHCIIOPTa [IOMMMO BhI-
COKOM 3ara3oBaHHOCTU OTHOCAT U MpU-
BSI3KY Ce0eCTOMMOCTH AOOBITOrO TMO/e3-
HOTO MCKOIAaeMoro OT LIeH Ha HedThb.
[lvHaMyKa pocCTa LieH Ha KOTOPYIO U HC-
TOILIIGHWE /IerKOAOCTYITHBIX, pa3BeaaH-
HbIX 3allacoB He T[103BO/IET HaAeAThCs
Ha ee cHuxeHMe. Tak 3a nocreaHve 35
feT LIeHa Ha ChIpyio HedThb BhIpocaa ¢ 5
nonnapoB CIIA 3a 6appens B 1975 ro-
ny, no 76,3 nonmapa 3a Gappesnb B
2011 roay, AOCTUrHYB CBOEro IvKa B
136 nonnapos B suBape 2008 roaa [2].
[Tpornos OI'IEK (opranuvsaims crpad
3KCIIOPTEpOB HedTH) Takos, uto K 2020
roay CTOMMOCTb CHIPOM HedTH TpeBbl-
cut ot Metky B 100 monmapoB 3a Gap-
penb U MoxeT Npubnusuthcss K 120—
130, a ¢ yuetom Toro, uto riorpebrieHve
HeTelIPOAYKTOB YBE/TMUMBACTCA TIPU-
MepHo Ha 3—3,5 % B roa, paseaan-
HBIX 3aracoB MOKeT XBaTWTb He Goree
yeM Ha 35—40 nert [3].

B cBere BHIIEU3IOKEHHOIO, CTaHO-
BUTBCH aKTya/lbHbIM [MpHMEeHeHHe Ha OT-
KPBITBIX FTOPHBIX paboTax GecTpaHCIopT-
HBIX TEeXHO/IOIUHM L[O6bl'-II/I I10/1e3HBbIX HC-
KOTaeMblX. TakK a71s moaoTpaciy Ipu-
POAHOTO OOGMUIIOBOYHOIO KaMHs OblIu
pa3paboTaHbl AePPHK-KPaHbl, KOTOPbIE
MO3BO/IAIOT OCYIIECTB/IATh BhIEMKY M3 3a-
6081 U MOAbeM Ha AHEBHYIO MTOBEPXHOCTh
GIOKOB MPHUPOAHOIO KaMHs 6e3 UCTO/b-

30BaHUA  KOZIECHBIX  TPaHCIIOPTHBIX
CpeacTB.

Tar XKe OTKa3 OT WUCIOMB3OBAHUSA
TPAHCIIOPTUPYIONIMX ~ MallMH  BHYTPU

Kapbepa MO3BO/HT 3HAYMTE/IBHO CHU3UTh
KaKk O6BbeMbl TOPHO-KAIMUTA/IBHBIX, TakK U
obumit o6veM BCKpPHIHBIX paboT. Ecau
B MEpBOM C/IyYyae Ha/lvlO YMeHblIeHHe
CPOKOB CTPOMTe/IbCTBA Kapbepa, TO
yBe/MUYeHUe Pe3y/IbTUPYIoNIero Yraa Ha-
K7oHa GopTa Kapbepa (3a cuer OTCYTCT-
Bl TPAHCTIOPTHBIX 6epM) — YMeHblIaeT
ero YCTOMYUBOCTb.

[MoaTomy MccnenoBaHus BAMSHYS Ha-
IPY30K OT AeppUK-KpaHa Ha MpHUBOPTO-
BOM MaCCHMB KapbepoB [PUPOAHOrO
KaMHsl, a Tak ke pa3paboTKa U OITUMH-
3alMs KOHCTPYKLIMK aHKepa [O3BO/IAI0-
ero He TO/BKO Pas3MeCTUTh CTallklo-
HapHOE BbIEMOUHO-TIOIPY30UHOe 0BOopY-
[oBaHMe Ha GOPTY Kapbepa HO IOBBI-
CHTb YCTOMYMBOCTh GOpTa B LIE/IOM —
akTyasibHast 3a7ada.
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Kak yxke otMmeuanocs B pabotax [4,5]
Ipy OIpefie/leHWH Harpy3oK Ha OIOPHI
NePPUK-KPAHOB HEOBXOAMMO YUUTHIBAThL
LIMK/IMYHOCTh ero paboThl, U BHIICIUTh
HECKO/IBKO XapaKTepHBIX KWHeMaTHue-
CKM BO3MOKHBIX TIO/IOKEHUM CTpesIbl
(MauTa ¥ BOKOBBIE OIMOPHI KpaHa — He-
MoABWXKHEBI). TakOBBIX OBIZIO ONpesaere-
Ho — 15, natk B nzaHe U 3 B BepTH-
Ka/IbHOM TI/IOCKOCTH [4].

[MonyueHHble a1 AAHHBIX KMHEMaTH-
YeCKH BO3MOKHBIX TTO/IOKEHUM CTperIbl
[eppPUK-KpaHa pPe3ynbTaThl CTAaTHUECKOM
Harpysky Ha OMOPBI MAyThl M TOAKOCA,
CepUIHO BBIMYCKAEMBIX /AIePPUK-KPAHOB
rpy3onoabeMHocThio oT 15 a0 50 T. u
amuHont  crpernbl 20—40 M, MOXKHO
[Pe/CTaBUTh B BU/IE /IMHEWMHBIX 3aBUCH-
moctert Xa, Ya, Tonops=Hq,L).

Y, = 160%, (1)

Xy=487, (2)
q

T g =126,35L (3)

rae g — IPYy30roabLeMHOCTh KpaHa, T; L —
[AIMHA CTpe/bl KpaHa, M

OnaHako, TTOMHUMO CTAaTUYECKUX Harpy-
30K Ha OMOpPhl KpaHa AeMCTBYIOT AMHA-
MUUECKHE Harpy3ky, BO3HUKAIOIIME TP
MOBOPOTaxX CTperbl M ee OCTaHOBKe, a
TaK Ke BO3/eMCTBUEe Ha MeTa/VIOKOHCT-
PYKLIMM KpaHa K/IMMaTHUeCKUX (akTo-
POB (BeTep, oneseHeHWe W T.4.). Takum
0o6pa3oM, TMO/HYI0 Harpysky Ha KpaH
MOXKHO XapaKTepu3oBaTb BBe/IeHHWEM B

saBucuMoctt  (1—3) KoadpuiieHTOB
AWUHAMUYHOCTHU K, [4] n kmmMarta kx [7].
q
F =ck k, *, 4
rosHasa a K L ( )

rae ¢ — TIPHUBOAHOM KO3(hhHULIMeHT, M
(c =160 ona Ys, ¢ = 48 qna Xy, ¢ =
= 126,35 nna Tonops)

[MonyyeHHble TakyMM OOpa3oM 3Haye-
HMsl HarpysoK Ha TOpbI T103BO/ISET TO-
[06path M/I0la/b TONePeUuHOro ceyeHns
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37IEMEHTOB KpeIvieHHs1 BBIeMOYHOTO 000-
PYaOBaHUs K TMOBEPXHOCTU MpH He3orac-
HoM ero pabote. OaHaKo, TOMHUMO Bhilie-
Ha3BaHHOTO HEOOXOAMMO YUMTHIBATH U
CMOCOBHOCTh  371eMeHTa KpervieHHsl T10-
BbIIIATh YCTOMUYHMBOCTh OOPTa Kapbepa.
Kaxk umsBectHo [8] ycTomumnBocth 6op-
Ta MacCCHBa XapaKTepu3yeTCsl OTHOIIe-
HYeM cu/ cuerizieHust N BHYTpY MaccHBa
K CH/IaM CBMKEHHsl HapylleHHOro Mac-
cvBa 1. Bopt kapbepa cuutaerca yc-
TOMUMBBIM, €C/li COB/MIOAaeTCs YCIoBHe:

LAY

>T
[Ipy KpUBOAMHEHHOM /MMHHUM CKO/Tb-
JKeHUs B BepxHel uacTh 6opTa CU/IbI
CABUKEHUs TIPeob/afaloT Hazl CUIaMH
cllel7leHys1, Ha BbicoTe 1/3 HauMHAIOT
npeob1aaath CUABI CLIeTIZIeHHS], TTIO3TOMY
[Py HapYLIeHWM YCTOMYMBOCTH, BepX-
HSA YacTh BOpPTa, Cro/3asi, BhIAAB/IMBACT
HIXKHIOI, 60/1ee YCTOMUMBYIO YaCTh.
TakuMm o6pasoM, A1s MpeaoTBpallie-
HUs faedopMalu 60pTa, HeoOXOAUMO
3abaroBpeMeHHOe  ero  YKpervieHve
IITaHrAaMU-aHKepaMX WIW  cBasMU. Vc-
TMO/b3YeMblii B HacTosllllee BpeMs Criocod
YCTAaHOBKU AePPUK-KpaHa, NpeaycMart-
PYIBaeT 3a/IMBKY Ke/1e300eTOHHOrO (PyH-
IaMeHTa T10 OCHOBaHWE MauThl ¥ GOKO-
BbIX TOJIKOCOB, YTO /AOTIO/THUTE/TBHO YBe-
MMYKMBAET CABWIAIOIIME CU/bI B BEpXHEH
YacTH NpU3MBbI 06pyileHus 6opTa, [8].
[laHHOTO OTPHLIATE/IBHOTO  B/WSHMUS
MOKHO M36exarh, 3aKpeIlB OCHOBaHMS
MauTbl ¥ OOKOBBIX ITOIKOCOB K ITOBEPX-
HOCTH C ITOMOIIBIO aHKepPHOro Kperlie-
HYsA 6e3 3a/IMBKH MacCUBHBIX (DYHAAMeH-
ToB [4]. OcHoBHOe TpeboBaHKe, Ipeab
SIB/ISIeMOe K KOHCTPYKLIMK aHKepa /st
KpervieHysl AeppyK-KpaHa — 3TO KOM-
I/IKCHOE BO3EMCTBHE Ha MPUOGOPTOBOM
MaCCMB, BOCIIPHUHMMas Harpy3ky OT Beca
[eppUK-KpaHa, ero paboThl M MacChl
BepxHel YacTH MPU3MbI CABHKEHV.
CyliecTByonrie B HacTosllee BpeMsi
Crocobbl  YCTAHOBKU W KOHCTPYKLIMU
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KoHcTpykuns aneMeHTa KpelieHHA AepPHUK-KpaHa

CBail 1M aHKepOB, MpeaHa3HauyeHbl /71s
yAepxKaHUs, YKe HauaBlIMX a1eddOpMU-
poBaTbcsa 6OpPTOB Kapbepos, [8]. Ycra-
HOBKa Ke CTallMOHApHOTO BBIEMOYHOIO
obopyaoBaHusl MpearionaraeT Ge3ornac-
HYIO ero 9SKCIVyaTallMio, B TeueHue
HOPMATHUBHOIO CPOKa CAYXKOBI, TO eCTh
Ge3 agedopMalii OCHOBaHUA (BepxHei
I7I0aaKu 6opTa).

M3 [9] BuaHO, UTO AeMCTBHE MPU3MBI
OOpVIIeHUs1 CKaZlbHOro OopTa TIPaHMT-
HOTO Kaphepa TpeOyeT He3HauWTe/lbHO-
ro yBe/IMYeHUs AvaMeTpa apMaTypHOro

CTepxkHdA, A1 3pdeKTHBHOrO u 6e30-
MacHOTrO PACIIONIOKEHHsT eppPUK-KpaHa
Ha ero 6opTty.

Tak, BbllllenprBeeHHBIM — YC/IOBUAM
6yneT YaoBIeTBOPSTh C/IeAVIOlas KOHCT-
PYKLIMA 3/IeMeHTa KpervieHus (puc.), Ko-
TOPBI COCTOMT M3 C/Ie/IYIONIHX 3/1eMEHTOB
cTpexHs apMaTtypsl (1) ¢ HapesaHHOM Ha
Hell B BepxHeHr uJacTh pe3bObl (2), mepe-
XOOHOW KPBIIKH OPUIMHA/IBHOM KOHCT-
pyrLnM (3) v Tpy6hI (4) oBecrieurBarolert
TMOBBIIIEHYE YAePKHBAIOIIMX CHl BGopTa
Kapbepa I10 TMpU3Me CABVKEH.
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