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OIIPEJEJIEHME I''TYBMHbBI CEKIIVIOHHBIX IIITYPOB
B 3ABVCYMMOCTHU OT KPEITIOCTHM I'OPHBIX ITIOPO[],

C.T. Pycmemos

npl/lBeﬂ,eHbl pe3ynbraTtbl NCCNeaoBaHW Ha SKBMBANIEHTHbIX MaTepunanax nameHeHunAa Fﬂy6I/IHbI nypos I'IepBOVI
cekynm n ceyeHma pr6OBOIh NONOCTN B 3aBUCMMOCTU OT KPEMOCTU FOPHOIo MacCmBa U AJINHbI 3aXOA4KN WNypo-
BOW OTOONKM npn Nnpoxoake noaroToBUTENbHbIX Bblpa6OTOK.

Kntoueswle c08a: npoxoAKa rOpHbIX BblpabOTOK; TPaBMaTU3M; SKCNEpUMeHTasbHble UCCiefoBaHuUs; rybuHa

WINypoB; KpenocCTb pyaHOro MmaccuBa.

VI3BecTHO, YTO NPH MPOXOJIKE TOPHBIX BBIPAOOTOK
uX 3(Q(GEKTUBHOCTDH OINPEIEINSACTCSI CKOPOCTBIO TIPO-
XOIKU 3a CUET NPUMEHCHUS BBICOKOIIPOM3BOIUTCIIb-
HOI OypoBOH M IOTPY30YHO-ZOCTABOYHBIX MAIIIVH.
OnHako BOMPOC AOCTHKEeHUsI 3(Q(PEKTUBHOCTH MX Pa-
©OTHI IPU OTCYTCTBHUHU TPaBMATH3Ma B HACTOSIIIIEE Bpe-
Ms paccMarpHBaeTcs HemocratodHo. Hampumep, Ha
TIOII3EMHBIX PyTHUKAX YKe3Kka3raHCKOTO MECTOPOXKIIe-
HHA BMECTC C NPUMEHCHUEM BBICOKOIIPOMU3BOIUTCIIb-
HOM TEXHWKU W TEXHOJIOI'MH IPH MOITOTOBUTEIBHBIX
paboTax yBeIUIuIICs: 00bEM MPOXOIKU TOPHBIX BhIpa-
OOTOK U BMECTE C HUM — TpaBMaTu3M (pucyHok 1) [1].

W3BectHO, uTO 00BEM mpoxonakn Ha JKeskas-
TaHCKUX pyaHUKax 3a mepuox ¢ 1987 mo 2001 r
yBenuumics B 1,5 pasa, a ko3 UIHEHT 4acTOThI —
B 2 pa3a. Otcrona cieayeT BBIBOJI, YTO IPHUMEHCHUE
BBICOKOTIPOM3BOANTENIFHON TEXHUKH HE CHIDKAET
KOJIMYECTBO TpaBM, NOJTYUYCHHBIX pa6OTHI/IKaMI/I Kak
B OCHOBHBIX, TaK H BO BCIIOMOTATEJILHBIX IPOIIEC-
cax TpH IIPOXOJIKE TOPHBIX BHIPAOOTOK.

AHanu3 mokasbIBaeT, 4to okoino 58 % Tpas-
MaTu3Ma MPOUCXOAUT MPH BBIMOJHEHHUH OCHOBHBIX
MIPOIIECCOB MPOXOIKH MOATOTOBHUTEIBHBIX BHIpado-
TOK, OCTAJIbHBIC NPUXOAATCA Ha BCIIOMOTATCJILHBIC
npouecchl. C Heblo YBETHMUYESHUS TEMIIa TIPOXOIKH
W CHIDKCHHS YacTOTHI TpaBMaTH3Ma, a Takxke IS

BBIOOpa TUIA BPyOa M MapaMeTpOB LITypOBOU OT-
OOHKHM TIpU MPOXOJIKE MOA3EMHBIX TOPHBIX BhIpadO-
TOK IPOBCACHBI 9KCTICPUMEHTAJIbHBIC NCCIICIOBAHUSA
B JIAOOPATOPHBIX U MPOU3BOACTBEHHBIX YCIOBHSIX.

OKCTepruMeHTaIbHBIC HCCIICIOBaHNS B Tabopa-
TOPHBIX YCJIOBUAX IMTPOBOAUIIUCH HAa MOJCJIAX U3 OK-
BUBAJICHTHBIX MATECPHUAJIOB C COOJIIONICHUEM TeoMe-
TPUYECKOTO, KHHEMATHYECKOTO M JHHAMHYECKOTO
nonoOuil MofEeN! U B HAaTYpPHBIX YCIOBHSAX HA Mec-
TopoxksieHuu “FOomielinoe”.

I'myOuHa 1mmypoB BeiOMpanack ot 1,6 o 4,4 M,
Kpenoctb Maccusa — oT 8 10 18 no mxane M.M. Ilpo-
TOABSKOHOBA, CEUCHHS IOATOTOBHTEIIFHO-HAPE3-
HBIX BBIPAOOTOK — OT 5,7 10 32 M.

PeSyJ'II)TaTI)I IMMPOBEACHHBIX OKCIICPUMCHTAJIb-
HBIX paboT npuBeaeHbI B Tadnuue 1.

BpyOoBbie 1mmypsl BTopoii (3a00HHON) CeKIMu
3apsDKAIOT HA BEJIMYUHY, OMPEISISIEMYTO BEIPAKESHUEM

u¢n,2: wn _wn,1’ (1)

YcTaHOBIIEHO, YTO TIIyOWHA BPYOOBBIX IIITY-
POB MEPBOil CEKIMU 3aBUCUT OT KPEIOCTH PYAHOTO
MacCHBa U JJIMHBI 3aX0AKH (TIyOMHA IIITYPOB BTO-
poii cexnun). [1pu kpemocTu 0TOMBaEMOTro MaccHuBa
12 ¥ Bo3pacTaHUU JIMHBI LIIYPOB BTOPOM CEKIUU
¢ 1,6 1o 2,8 M, niyOuHa IMypoOB NMEPBOW CEKIUH
Bo3pacraet ¢ 0,9 no 1,54 m. IIpu kpernoctu oTOMBa-

128 Becmnuux KPCY. 2012. Tom 12. Ne 7



C.T. Pycmemos

Tabnuua 1 — [myOGuna mmypoB nepBoii ceKun
U cedeHHe BpyOOBOH MMOJIOCTH AJIS PA3IIMUHBIX KPEMOCTEH TOPHOTO MAacCHBa U JUIMHBI 3aX0KH

Kpenocts roproro | Cedenne moaroToBuTenbHo- | [mybmna mmypos | Cedenue Bpy0Oo-
JlmuHa 3aXoaKku, M N 5 N N )
MaccuBa Hape3HOH BbIpaOOTKHU, M MIepBOM CEKLUM, M | BOI MONOCTH, M
1,6 10 5,7 0,8 0,20
2,0 10 7,2 1,0 0,20
2,4 10 8,4 1,2 0,40
2,8 10 16,0 1,4 0,40
3,2 10 20,0 1,6 0,40
3,6 10 20,0 2,0 0,64
1,6 12 5,8 0,9 0,20
2,0 12 7,2 1,1 0,20
2,4 12 7,8 1,3 0,38
2,8 12 12,0 1,6 0,40
3,2 12 16,0 1,8 0,40
3,6 12 18,0 2,2 0,60
4,0 12 20,0 2,5 0,8
1,6 18 5,8 0,2 0,20
2,0 18 7,2 1,1 0,20
2,4 18 8,4 1,4 0,40
2,8 18 16,0 1,7 0,40
3,2 18 20,0 2,0 0,40
4,4 18 32,0 2,9 1,2
4,0 20 20,0 2,8 1,0
4,4 20 32,0 3,0 1,2
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Pucynox 1 — M3menenune Ku Ha nogrorosu- PucyHok 2 — 3aBucnMOCTb TITyOHHBI BpyOOBBIX
TENBHBIX paboTax IO MOA3EMHBIM PYTHHKAM IIITypPOB TIEPBOH CEKIMU OT AJIMHBI 3aXOKN
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IIpupooononvzosanue o015 npocrosuposanus YC 6 20pHbIX YCI08UAX

eMoro maccuba 18 u Tex ’xe 3HaYeHUH JJIMHBI BTO-
pOM CeKLMH, ATMHA MEPBOX CEKLIUHU yKe N3MEHSET-
cst ¢ 0,9 mo 1,75 m. OTcrona MOXKHO CAEHaTh BBIBOJ,
0 TOM, YTO 4eM OOJbIle KpPernocTb OTOMBAEMOTO
MaccHBa, TeM OOJbllIe COOTHOIICHUE AJUHBI LIMY-
POB MEPBOM CEKIUU K JIJIUHE LIITYPOB BTOPOU.

Ha pucynke 2 moka3aHa 3aBUCHUMOCTh TJTyOH-
HBI BpYyOOBBIX LIYPOB MEPBOM CEKLUUHU OT IITyOUHBI
LIITYPOB BTOPOM CEKIUHU JUISl PA3IMUYHBIX KPEOCTEn
TOPHOT'O MaccHBa.

B pe3ynbrate 00paboTKH IKCIIEPUMEHTAIBHBIX
JIAaHHBIX (CM. TaONMIly 1) MOJTyYeHBI SMITUPUUYCCKUE
(bopMyITBl 1JIs ONIpeieNieHHs PAllMOHATILHON TITyOH-
HBI 3aJI0)KEHUSI BPYOOBBIX LIMYPOB MEPBOM CEKIUH
OT JUIMHBI 3aXOAKH JJIs1 Pa3JIMUHbIX Kpernocrei rop-
HOTO MacCHBa:

st f=8+10

lmn,l = 0’4212um - 0"911wn,l + 1’05 (2)
s f=11+14

lmn,l = 0’56l2um - 1’93114,4;1,1 + 2”73 (3)
s f=15+18

lmnvl - 0’2512um - 0’351mn,l + 05825 (4)

2 . 2
rae 1, — miybnHa mmypos nepsoi cexuuu; 1, 7 —
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JUTMHA 3aXO0KH (I1yOMHA ILITypOB BTOPOU CEKIUH).

B cooTBeTcTBUM ¢ TaHHBIMHU 3KCIIEPHUMEHTAb-
HBIX paboT as pazpaboTaHHOrO THIa BpyOa ompe-
JIeNICHa paIloHaIbHas TUIOMIA b CCUCHUS BPyOOBOU
MOJIOCTH

S,,;=0,12792 —0,42871 +0,5544. (5)

[Tony4ennsie 3aBucumoct (2)—(5) mMo3BONISIOT
OTIpENeINTh HEOOXOMUMBIH 00BEM OTepeKaroieH
MOJIOCTH BO BpyOe€, KOTOpas IMO3BOJSET CHHU3UTH
00beM OTOMBaEeMOTO MaccHBa IS IIITYPOB BTOPOI
ceknuu. [locnenyromiee UX B3pbIBAHUE WHHUIHMUAPY-
€T MaKCHMaJbHble BOJHBI Pa3rpy3KH, CocoOCTBY-
IOIINE PAIMOHATEHOMY HCIIOIB30BAHHUIO TTOTEHIIH-
aJBHOM SHEPTHH CHKaTHsI TOPHOTO MacCHBA IS €T0
paspyiuenus [2].
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