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HCC/IEAOBAHHE ITAPAMETPOB KAMEPHO-
CTO/IBOBOH CHCTEMbI TIOA3EMHOH PA3PABOTKH

MECTOPOXKAEHHH IHIICA

I'prBeaeHsl pesy/bTaTsl pacdeToB HAIPAKeHHH A4 TpexXKaMepHOH CHCTeMbl paspa-
6ot1rH rurica HoBoMockoBckoro ruricoBoro KombnHata. Pacuers! BbIro/HeHsI MeToaaM
KOHEYHBIX 3/1eMeHTOB /I ABYMepHOH MoaelH. Ha OCHOBaHMH pacdeToB Mpea/1oXeHb!
OINTHMa/IbHbBIe reoMeTpHIeCKHe IrlapaMeTpbl FOPHBIX BbIPabOTOK.

KmoueBble c/10Ba: MeCTOpOXAeHHe THIIca, MeXAYKaMepHBIH Lie/THK, BOAOHOCHBIH FOpH-

30HT.

PU  KaMepHO-CTO/IOOBOM  CHC-

TeMe paspaboOTKU MeCTOPOXK-
[IeHWI THICa HeOOXOANMO OINMTUMA/IBHOE
COOTHOILIEHHE PasMepOB T'OPHBLIX BhbIpa-
OOTOK M MexkAYKaMepHBIX LIE/IHKOB,
06eCreyrBaoiX YCTOMUNBOCTh KPOB-
M1, a TakXke HeoOXOAHMMO OrpeaenuTb
MHHMMa/IbHYIO  MOIIHOCTb ~ OXPaHHOTO
Lile/IMKa B KPOB/Ie KaMep, UCKIIOUYAIOILYIO
[OCTYIZICHWE TOA3eMHBIX BO BhIlle/ie-
JKallMX BOAOHOCHBIX TOpU30HTOB. Cy-
MIeCTBEHHYIO TOMOIIb B OINTHMU3ALIUU
rapaMeTpoB CHUCTeMbl PaspabOTKU Me-
CTOPOXKAEHUS MOTYT OKa3aTh UMC/ICHHbBIC
MeToabl pacyeTa MeXaHHMUeCKUX Harlps-
JKeHHH B ITOTO/IOUMHE U LIe/IMKaX Kamep.
B HacTosielt paGoTe Takve pacyeThl
BBINIO/IHEHb! 18 ycnoBukt HoBomockos-
CKOrO THIICOBOro KomOuHata. Ha kom-
OuHaTte cucTteMa OTpabOTKM IvIacTa
MpYHATA  KaMepHOM  (KaMepHO-CTO/I-
GoBoti). Kamepsl, mypuHa KOTOPBIX KO-
nebnercst oKoro 12 M, TexXHO/IOTMUYeCcKU
OObeIMHAIOTCH B TPYIIIBI 110 TpU (pexke
[0 [Be), OTAenseMble APYr OT aApyra
rPAaHMYHBIMU  CIVIOIIHBIMU  /IGHTOYHBIMU
venvkamu. [lo ocu 3TMX LIe/TMKOB B
KPOB/Ie IIPOXOAATCS KaMepHble BeHTU-
nauvioddsie  mrpekr (KBI) ceuenunem
okono 4 M. B nanbHerieM Gblina rpes-
oXKeHa HOoBasi CXeMa BeHTW/IALNU

«TPOMHUKOR», B KOoTopoi porb KBIII wr-
panuv caMu KaMephl.

[lporpamma pacdyeta BbIIO/THEHA 715
YC/IOBUH TIZIOCKOM Yripyront aedpopma-
LMK M CBOAWTCS K PellIeHHIO YpaBHEHUs
paBHOBecust cpeabl [1].Pacuersl Bhinosn-
HeHbl METO/IOM KOHEUHBIX 3/IEMEHTOB C
MUHeWHOU (PYHKIIMeH (pOpMBI C ITpHUMe-
HeHMeM MeTo[a B3BelleHHBIX HEBS30K B
armpoxrcuMaLmu [ azepkuna [2)].

Ha puc. 1 nokasana cxema pacuert-
HoM obnacTu. PacuetHas oGnacTh pas-
OUBaeTcsA Ha [Be 30HbI: A18 30HHI | uc-
MO/Ib3YIOTCST  TPEYro/ibHbIe — 3/IeMEHTHI;
ans 30H lla u 16 — npsaMoyronbHble ane-
MEHThI, OTOOpaxKallre 6eCKOHEUHYIO
obnacrts [3] [IpyMeHeHre Takux s71eMeH-
TOB IMOBBIIIAETCS TOYHOCTb pacyeTa, Tak
KaK Ha BECKOHEUHOCTH MMapaMeTphl Mac-
CHiBa COOTBETCTBYIOT OAHOMEPHOM 3asa-
ye. Ocb «p» — OCb CHUMMETPUM, pac-
CTOSIHWE 10 «GECKOHEUHBIX» 3/IEMEHTOB
OT TIO/IONIBEI Kamep 1Mo BepTukaau 120
M, 110 ropusoHTtasii 120 M OT LieHTpa.
O61as Harpy3ka Ha KPOB/IO Bbillle /1e-
KalMX IOpoA, BhICOTOM OKormo 80 M,
MOZeNUPYeTCs  TOPHBIM  [IaB/IeHHeM
g=2,4 Mmna. Ha puc. 2 npencrasneHa
cXeMa MacCMBa IIPHHATAs A1 UHC/IeH-
HbIX PacyeToB. XapaKTEePHCTHKU C/IOEB
npyBeseHs! B Tabn. 1. B cuny HesHauu-
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Puc. 1.Cxema pacuemnoit oo1acmu

CornacHO TexXHO/IOTHH BefeHHs [10-
OBbIYHBEIX PAabOT pacueT MPOBOAW/ICS A/
[BYX Hanbo/iee BepOATHBIX BBICOT KaMep
-11 M u 6 M. lllupyHa Kamep BapbUpPO-
Basiach B mpesaenax ot 10 no 15 m; mwm-
pYHA MeXaYKaMepHBIX LIe/TMKOB OT 5 10
12 ™M; mMprHa lieMKka Mexay Kamepor
u KBII npunsta 3-4 M; BbicOTa U K-
puHa KBII 2 m.

B mnporpamme paccuMTHIBA/INCH Ha-
npsikeHys riopoasl. [lo sHaueHusr pac-
CUMTAHHBIX HaMNpPsKEHWN OIllpeaesiach

| ‘ I/iomaav paspylieHu — 1710~
36

azb LIe/IMKOB U 3alllMTHOM I10-
TO/IOUYMHBI, B KOTOPOM Harps-

2KeHHd I[MPEeBbICHU/TA rpeanen

IMPOYHOCTH Ha CzxKaTHhe W/IH pac-

THAXKEeHHe. HpMMep TaKMX BbI-

YKMC/ICHUI MOKa3aH Ha puc. 3.

[ns omnpeneneHust YCTOMYU-

BOI'O ITPOs/ieTa KaMephl U Lie/ThKa

HeOOXOIUMO BBeCTH KpUTepUit

YCTOMUMBOCTHU, KOTOPLIM Xapak-

Tepuru3oBasl OBl yCTOI;I‘—II/IBOCTb

mmbo HeYCTOMYMBOCTb OOHake-
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Puc. 2. CxemarH3auHMs MacCHBa, NpHHATasa A1sA

pacyeroB

TebHOTO PacXOXkKaeHUs (PUHKO-Mexa-
HUUECKHX CBOMCTB TUWIICA Pas3INYHON
TEKCTYpbl, KOTOpPhIe B lIaxTe BbIAe/IAI0T-
Cs KaK pa3HOCTH, B Tab/ulle YKasaHbI
cpeaHHe XapaKTepUCTUKH A7 COOTBeT-
CTBYIOLIEN TPYIIIILI C/I0EB.

HUS TOPHBIX TMOPOA. 3a TaKOM
KpUTepuil ObIIO TIPUHATO  ClIe-
ayiolllee  YCIOBWE: ec/i  30Ha
OINMAaCHBbIX HAlPSKEHWI [PeBbIllia-
er 10 % uemvka MbO MOTOIOUM-
HBI, TO TaKOe OOHAXKEHHE MOKHO
CUMTaTh HEYCTOMUMBBIM. B MpoTMBHOM
crydae Mpez/iaraeTcsi CUMTaTh OOHaxke-
HYe TOPHBIX TTOPOA YCTONUMBBIM.
PacueTthl TmoKasanmv, YTO TPOLIEHT
paspyliieHusi TIOTO/IOUHHBI M0 TIpeaesib-

Tabmmia 1
Homep cnos Vaenvubii | Moayns ae- | Koacpduunent Ipenen Ipeaen npoyHo-
Bec (Ku/m®) | cpopmanun, INlyaccona MPOYHOCTH: CTH: pacTaxKe-
(MITa) cxkarue(MIla) nue(MIla)

1. Bepxusist Tormiia 27 80000 0,3 60 8

25 Totonoan | - 3 40000 0,34 8 25

6-13. Turic 23 40000 0,34 7 2,5
14-16. Toowr | 99 7 50000 0,35 20 4

17. Hixunn 27 80000 0,3 60 8

TOMIa
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Puc. 3. YepHbple 061acTH - 30HbI ONTACHbIX HaNpsXKeHHH B He/lHKe a1a Kamepbl 12, 5m

BbICOTbI

HbIM HaNpsKeHUsAM He TIpeBbillaeT He-
CKOMBbKRUX TipolieHToB. Ha puc. 4-7 mo-
KasaHbl HEKOTOPbIe TUIIMYHBIE IPadUKu
3aBHCUMOCTY TI/IOMAAM pPa3pyLIeHU Lie-
MVKOB (B IIPOLIGHTAX) /711 Pa3IMUHBIX
COUeTaHUM pPa3MepoB IIMPHUHBI Kamep,
LI/TMKOB U TOTOM0YMHBL. BHaAHO, 4To Mo
3TOMY KPUTEPHIO YCTOMUUBOCTh TIOPOA C
KaMepHbIMK  BEHTH/ISILIMOHHBIMU  LITpe-
KaMU HHKe, ueM 6e3 HUX.

OLieHRY TOTepb T0/IE3HOrO UCKOITae-
Moro W MO2KHO BBITTO/THUT 110 popMy/ie:
W= (Au+AnN Au+An+Ax),
rae Ap — T7ou@ab CedyeHHs MeXayKa-
MepHOro 1e/MKa (6e3 yyeTa MOTO/IOUU-
HbI), Aj7 — IZIOAAL CeYEeHUs] TTOTO/IOUM-
Hbl B Mpezenax Iposeta KaMepsl U Me-
KAYKaMEpHOTro 1ienvka, Ag — I/Iolaab
ceyeHUs KaMepbl. DTO COOTHOLICHHE
MOZKHO Ipe/ICTaBHTh B BU/IE:

1
(1+h/b)+(1+s/L)

)
rae h — ToMIMHA TOTO/MOUMHBI, b —
BBICOTa Kamephl, L — IporieT Kamepsl, S —
IIMPHHA MEXKAYKAaMEPHOTO Lie/MKa.

[To mpyBeseHHOMY BBILIE KPUTEPHIO
CHCTeMBI Pas3paboTKy Ge3 KaMepHbIX BeH-
TWISLIMOHHBIX ILITPEKOB C IapaMeTpaMi
h=6M,b=11M,L=12M, s=10 M u h=6

M, b=11 M, L=14 M, s=12 M MOXHO cuu-
TaTb BIIO/IHE YCTOMUMBBLIMU. [ Ipy 5TOM 110~
Tepy TPaKTUUECKd O/IMHAKOBble U CO-
cTaBasioT okorio 65 %. OaHako, B rIo-
cremHeM caydae ceGecTOMMOCTU A0ObUM
rvrica GyzeT HiKe 3a CUeT CHUKEHUs 3a-
TpaT AOGhIUM Ha OAWH METP MIMPHHBI Ka-
Mephbl BC/ICACTBYE YBe/IMUEHNs TIPO/IeTa.

[Npu pacyetax C pasTUUHON TO/IIH-
HOM TIOTO/IOYMHBI, 715 OJHOTO WM He-
CKO/IBKHX C/IOEB TWIICA MOTO/IOUMHBI Xa-
PAKTEPHUCTUKU TIPHHUMA/IMCh  PABHBIMH
XapakTepucTvikam crosi 1 (puc. 2). Pe-
afbHO YMEHBIIeHWe TO/IIMHBI TIOTO/MO-
YMHBI COOTBETCTBYET YBEINUEHUIO BBICO-
Thl KaMmepbl. Ha puc. 3 mpuBeneHs! pe-
3y/bTaThl PACUYeToB /Il KaMep BBICOTOM
12,5 M, mmpunoi 14 M, TonmmHa MoTo-
nounHbel 4,5 M U LMpUHa MexXayKamep-
Horo uenvka 12 m. M1 B aToM cayuae
pasMepsl KamMepa — IOTO/IOUMHA — Me-
KAYKAMEPHBIM Le/IMK MOXHO CUMTATh
[OCTAaTOYHO YCTOMUMBBIMU. [lpy 3THX
pasMepax rnorepu cHuxaorcs 10 60 %.

OueBUaHO, UTO /1T OKOHUYATE/TBHOTO
pellieHUst O BO3MOMKHOCTH OITHMU3ALIN
reOMEeTPHUCCKHX TapaMeTpPoOB TOPHBIX
BBIPAOOTOK MU Ipe//laraeMoM BapHaH-
Te KaMepHO-CTOIG0BOM CHCTeMe paspa-
GOTKM HeOOXOAMMO MPOM3BECTU TOPHBIN
SKCTIePUMEHT.
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Puc. 4. PaspymieHne unelHka MekaAy Ka-
mepamu ¢ KBII. Beicora kamep 11 m,
wHpuHa kamep 10 m
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Puc. 5. Paspymienne uenmka mexay Ka-
mepoit 1 KBIIl. Beicora kamep 11 m,
mwHpHHa Kamep 10 m
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Puc. 7. Paspyinenue nemuka 6es KBIII.
Bbicota kamep 11 m. Illupuna kamep yka-
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