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TEXHUYECKHE HAYKH

VIIK 622.285;622.861.213.24
Ynen-koppecnonoenm B. A. IIPYIIIAK

JAE®OPMAIUA KOHTYPA I'OPHBIX BBIPABOTOK CTAPOBMHCKOI'O
MECTOPOXIEHU S KAJTUHHBIX COJIEMN ITPU PA3JIMYHBIX IJTYBUHAX 3AJIOKEHU S

Coauzopckuii Uncmumym npobaem pecypcocoepesicenusn ¢ Onvimuwvim npouzeoocmeom, Conueopcek, berapycw
ipr@sipr.by

VI3y4yeHo BiMsSHHUE INTyOMHBI 3aJI0KCHUS ITOATOTOBUTEIBHBIX W KAMHUTAJIbHBIX BBIPAOOTOK Ha XapaKTep W MHTCHCHB-
HOCTb () OPMHUPOBAHUS UX KOHTYPa B YCIOBUSIX BTOPOTO M TPETHEro ropn3oHToB CTapoOHHCKOI0 MECTOPOXKICHH ST KaIHii-
HBIX coneil. [Toka3aHo, 4TO MpH MPOTrHO3€ YCTOHYMBOCTH BBIPaOOTOK HEOOXOIUMO YUUTHIBATH HE TOJIBKO TTYyOHHY HX 3aJI0-
JKEHHsI, HO ¥ arperaTHyI0 IPOYHOCTb MOPOJI, BMEILIAIONINX BEIPAOOTKH, Pa3Mephl MOMEPEYHOT0 CEYECHHS BEIPAOOTOK U HaJIU-
YHpe B HUX Mep OXpaHbl B BUJE KOMIICHCAIIMOHHBIX Ieneil. Pazpaboransl GopMyIbl s pacueTa BPEMEHH YCTOHYHBOIO
COCTOSIHUSI BEIPAOOTOK € Y4ETOM YKa3aHHBIX BbIIIE (aKTOPOB.

Kniouesvie ciosa: TOPHBINM MaccuB, ITyOHHA 3aJI0)KEHH S, TOPHAs BEIPabOTKa, KOHTYP, COJISHAS TOPOJa, TPOYHOCTH, TOp-

HOE JIaBJICHHE.
V. Ya. PRUSHAK

DEFORMATION OF THE EDGE OF THE WORKINGS OF THE STAROBIN DEPOSIT
OF POTASH SALTS AT DIFFERENT LOCATION DEPTHS
Soligorsk Institute of Problems of Resources’s Saving with Experienced Production, Soligorsk, Belarus
ipr@sipr.by

The article deals with the study of the influence of the location depth of development and main workings on the behavior and
deformation intensity of their edge in the conditions of the second and third horizons of the Starobin deposit of potash salts. It is
shown that while forecasting the stability of workings, it is necessary to consider not only the location depth, but also the aggre-
gate rock strength, the cross-section size of workings and the availability of compensation slots as the ways of protection. Formu-
las have been developed to calculate the time of the steady state of workings taking into account the above-mentioned factors.

Keywords: mountain massif, the depth of laying, mine working, outline, salt rock, strength, mountain pressure.

Beenenne. OcHOBHBIMU (hOpMaMK TPOSIBIICHUSI TOPHOT'O AaBiieHHs B BEIpaboTkax CTapoOMHCKOTO
MECTOPOKJICHHUS KaJTUHHBIX COJIEH SABIISIOTCS TOJI3YyYECTh BMEUIAIOMIMX HMX MPUKOHTYPHBIX TOPOZ,
a Tak)kKe PacCIOCHHE M OTCIOCHHE MO TIIMHUCTBIM IMpociioikaM. ONBIT pa3paboTKH MECTOPOXKICHUS
CBH/ICTEIBCTBYET, YTO OJIHUM M3 OCHOBHBIX (DaKTOPOB, BIUSIOUINX Ha YKa3aHHBIC TPOSBICHUS TOPHOT'O
JIABJICHU S, SIBJISAETCS TTyOMHA 3aJI0KEHHS BHIPAOOTOK.

B HacTosmemM coOO0IIEeHNN paccMaTpUBAKOTCS PE3yJbTaThl WCCIEAOBAHUS BIUSHHS YKa3aHHOTO
(akropa Ha AepopMUpOBaHUE KOHTYpa BEIPAOOTOK, PACTIONIOKEHHBIX Ha Pa3IUYHbIX [NTyOWHAX BTOPO-
IO U TPEThero ropn3oHToB CTapOOMHCKOTO MECTOPOXKICHU I KAJIMIHHBIX COJEH.

Marepuajabl 1 METOABI HCCaeT0BaHUA. J[11 onipe/iesieHns BIUSHUS Ha XapakTep AegopMupoBa-
HUs IOpoj (pakTopa riyOuHBI HAOTIOAEHUS! TPOBOAMIINCH IPEUMYILIECTBEHHO B OMHOYHBIX BBIPAOOT-
Kax ¢ mposetoM 3 M (puc. 1), OXpaHSEeMBIX 1 HE OXpaHIEMbIX KOMIIEHCAITHOHHBIMHY IIEIISIMU.

WnctpyMeHTaabHble HAOMIOICHNS B TAKUX BBIPAOOTKAaX OPraHU30BBIBAJIM CPa3y MOCIIE UX MPOXOIKH,
MPOJIOIKUTENBHOCTD 3TUX HAOJIOCHHH 3aBUCENa OT IPUMEHEHHS B HUX MEP OXPaHbI U IPOXOAKH BIUS-
foIux BeIpaboTok. Kak mpaBuiio, BpeMst Takux HaOmroneHui coctanisiio 40—60 cyTok, a B OTICIBHBIX
BeIpaboTKax — 10 360 cyTok. 3amepbl U 00pabOTKy PE3yJIbTAaTOB BBIMOIHSUIINA C UCHOJIB30BAHUEM METO-
JIUK, U3JI0KEHHBIX B paboTax [1-3], UCIOJIb3ys CIICAYIOIINE UCXOIHBIC pacUeTHbIC (POPMYIIbI:

KOMILIEKCHBIH arperar Buja 0K

_ 0,3Usgs E
B 3R(l‘g’3—t10’3) 'YH’
rae U — KOHBEPreHIMs CTEHOK BBIPAOOTKM 32 MHTEPBaN BPEMEHH [£,—1 ], M; E — MOIylIb yIPYyrocTu
nopox, MIla; H — riryOuHa 3ali0eHus BBIPA0OOTKH, M; Y — CPEAHSsS MIOTHOCTh BBIMIENEKAITUX I10-

8K M
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poxn, MH/mM* R — ycpenHeHHBIH paguyc BEIpaOOTKH, M;
= 5 — pa3MepHBIH MmapamMeTp sAapa MOA3ydecTH, c*;
o — Oe3pa3mepHbIi napameTp sapa nonszydects (o = 0,7);
K — koo puipenT B3auMOBIUSAHNSA BBIPAOOTKH;

KOHBEPIr'eHLUs CTEHOK AJI YCTaHOBUBLIETOCS pe-
KuMa 1eopMUPOBaHUS, 32 KOTOPBIM MPpUHUMaeM 2-U
roJl CyIIECTBOBAHUS BHIPAOOTKU:

Uss 2r =Vs6 yer = 0, 5748RHKB > MM; (2)
KOHBEPIeHIIHs KPOBJIH C TIOYBOIT 3a TIEPBBIIi TO:
Uknir =Us61r0,5Kxn =1,240RHK K k11, MM, (3)

rae K, — Koo puuueHT HEPaBHOMEPHOCTH CMEILEHH S
KOHTYPA;

KOHBEPI'eHIIMs KPOBIU C TIOYBOI ISl yCTAHOBUB-
HIETOCS PEIKUMA:

Viniyer =Uegs 2r Kxr1 = 0,5740RHK o K k11, Mm;  (4)
BpEMs YCTOHUMBOTO COCTOSHHUS HE3aKPEILICHHOH BRIPAGOTKH:

= (UKH on — UKH Ir ) / VKH yer» €T, (5)
rae Uy, ., — BEIHYHHA JOIIYCTUMOM KOHBEPICHIIMH KPOBIIH C TOYBOM, MM.

Pesyabrarsl u ux 00cyxaeHue. [IposaBieHnss CBOMCTB MOJI3Y4YECTH COJISIHBIX MOPOJ BOKPYT BbIpa-
OOTOK MPOHUCXOIAT B BUJIE CMEIICHUS 3TUX MOPOJ BHYTPh BbIpaObOTKH. Kak M3BECTHO, MONI3y4eCcThb CO-
JISHBIX TIOPOJ B 3aBUCHMOCTH OT YPOBHSI Harpy3Kd M WX NPOYHOCTHBIX CBOMCTB MOXKET MPOTEKaTh
B TPEX CTaJUsIX: 3aTyXaloUei, TMHEWHON U HE3aTyXalolleH, T. €. Mporpeccupyoen nonsyuectu. Ilpu
MEPBOH CTaJNMU MOJ3YUYECTh COJISIHBIX MOPOJ MPOUCXOAUT Oe3 HapylleHus ux crutomHocTtu. [Ipu BTO-
poil M TpeTheil CTagusAX IMOJ3YUYEeCTH MPOUCXOAUT pas3phIXJEeHHE, YBeIWUYeHHe o0bema (pa3yIuioTHe-
HUE), HapyIIEHHE CIUIOMIHOCTH COJISIHBIX IOPOJ, BCJIEACTBUE YETO B OKPECTHOCTH KOHTYPa BbIPaOOTOK
0c00EHHO OBICTPO Ha TPEThEW CTaAuM 00Pa3yIOTCs 3aK0JIbl U BhIBaJIBL. [loaTOMY 17151 IpOTHO3a YCTOM-
YUBOCTH BBIPA0OTOK KpaiiHe Ba)KHO 3HATh, HA KAKOW CTaJUH MOI3YUECTH MPOUCXOTUT JAehopMupoBa-
HUe BBIPaOOTOK B TEKYIIMH MOMEHT BPEMEHH, IPH KaKUX YCIOBHSX IOJI3y4YeCTh BMELIAIOMIUX UX I10-
PO IEPEXOUT B IPOrPECCUPYIOILYIO CTAHUIO.

[Ipn ucnipITaHNy HA JIMTENBHYIO MPOYHOCTH 00pasioB B. C. JIuBeHckuM yctaHoBieHO [4; 5], uTo
Mepexo/1 U3 CTaINH 3aTyXaroeil Wik JUHEHHON B CTaINIO TPOrPEeCcCUPYIOLIEH MOI3yYeCTH OCYIECTBIIS-
€TCsl IPHU IOCTIYKEHHH TPEJIeNa JUINTEIBHOM IPOUHOCTH O & = 0,686, (Tie G, — «MIHOBEHHas» IIPod-
HOCTh 00pas3ia Ha OJJHOOCHOE ckaTue). Eciin He mpuHUMAaTh BO BHUMaHUe 00pa30BaHNE Ha KOHTYPE BbI-
padOTKM KOHLIEHTPALUU HANPSDKEHUH (@ C TEUEHHEM BPEMEHH HAIIPSKEHUSI Ha KOHTYpPE BbIpaOOTKH, 3a-
JIOKEHHOH B COJISIHBIX MIOPOJIaX, CYIIECTBEHHO YMEHBIIAIOTCS) U B KAYECTBE HATPY3KH NPUHATD 6 = YH
(rme y — ycpenHeHHBIH 00bEMHBIN BeC BbINIETIKAIINX Topos, ¥ = 21 kH/M?), MO)KHO OpHEHTHPOBOYHO
OIpeseNUTh NIyOuHYy /%, Ipy KOTOPOH OyAeT JOCTUTHYT Ipees UINTEIbHON MPOYHOCTH IPUKOHTYPHBIX
nopoz Ha cxkarue. [Ipu arperaTHOd POYHOCTH CONSHBIX NOpoa 6, = 28 MIIa NpUKOHTYPHBIE NOPOIbI
NEPENIYT B CTAJIMIO IPOTrPECCHPYIONIEH TON3y4ecTn Ha Tiyoune H”* = 0,68c_ /vy = 0,68 - 28 /0,021 =
906 m. Ilpu arperaTHOM MPOYHOCTH CONAHBIX MOPOA G = 26 MIla npuKOHTYpHBIE NOPOABI NEPEUTYT
B CTAJHIO IPOTrpeCCUPYIOLIEH Moa3yyecTy Ha rimyonne H* = 840 M.

OnHako MepeHOCHTh Pe3yJIbTaThl JJA0OPATOPHBIX HCCIICIOBAHHN B HATYPHBIC YCIOBHS 0€3 J0MOJI-
HUTEJIBHBIX UCCIIEA0BAaHUM IPOUHOCTHBIX CBOMCTB IOPOX B MAaCCHBE HEIIPABOMEPHO, KPOME TOTO, OIIpe-
JIEJIUTh B HATYPHBIX YCIOBUSAX YPOBEHb KOHLEHTPAIIUU HAMPSKEHUI B MPUKOHTYPHBIX IOPO/Iax BbIpa-
00TOK TOBOJBHO cJ0kHO. [loaTOMy rpaHuIla Havajsa MPOrpPecCHPYIOMIEN IMOJIBYUECTH IMOpPOJ HaMHU
OIlpeiesIsyIach B HATY PHBIX YCJIOBUAX, [10 U3MEHEHHIO XapaKTepa Ae(OopMUPOBaHUS KOHTYPa B OLUHOY-
HBIX BBIpaOOTKaX, HAXOASIUXCS BHE 30HBI BIUSHHS OUUCTHBIX paloT.

[IposiBIeHUAME TOPHOTO TaBJICHUS MPH PACCIOEHUU U OTCIOCHUHU MTOPOJ] IO TIIMHUCTHIM ITPOCIIOH-
KaM SIBJISIFOTCS IPOTUO KPOBIIH, Ty4YEHHUE MOYBBL. DTH MPOSBICHUS TOPHOTO AABJICHUS MOTYT OBbITH 3a-
(uKCcHMpOBaHbI HA OCHOBAHMH CPABHEHHS PE3yJIbTaTOB HATYPHBIX 3aMEPOB CMEILEHUS KpOBIK AU, KOH-

oA

Puc. 1. T'opuas BeIpaboTKa ¢ IPOJIETOM 3 M

98



BEPreHIMU KPOBJIM € TI0YBOU AU, M CTEHOK BbI- 30
paborok AU,.. B ciy4ae, ecniu BenMuMHa KOHBEP- v
TEHITUU KPOBJIM C IOYBOW MITM CMEIIECHUS KPOBIIH
BBIPA0OTOK MPEBBIIIACT aHAJOIMYHbIE NIOKa3are-
JI JUIs CTEHOK Ooriee, 4eM B 2 pasa (T. €. AU, /
AU, > 2, 2AU, | AU_ > 2) [6], MOXHO TOBOPUTB
0 HAJMYMHU 3THX MPOSIBICHUH TOPHOTO JaBJICHUS,
a MpH MPEBBIIICHUH B 5 pa3 MOKHO YTBEPXKIATh
00 X CYIIECTBEHHOH POJIA B pa3pylIeHUH BbIpa-
ooTkH [7].

Jnist omipenenieHust BIMSIHHS HA XapakTep Je-
¢dbopmupoBanus Mopos GpaxTopa riryOMHBI HAOTI0-
JICHUSI TPOBOJMIIMCH TPEUMYIIECTBEHHO B OJHOY-
HBIX BBIPAOOTKAX C TPOJICTOM 3 M M HE OXpaHsie-
MBIX KOMIICHCAIIMOHHBIMHU IIEIsMA. B kauecTBe 0
npUMepa Ha pUC. 2 MPHUBEICHBI pe3yabTaThl Ha-
Omionieruii 3a 16 OPMUPOBAHIEM KOHTYPA TPAHC- Puc. 2. Xapakrep nedopMHpOBaHHS KOHTYpa BbIpaOOTKH
MOPTHOM cooiiku Ne 6, IPONAECHHON Ha FHYGHHe TpaHCIOPTHOU cOoitkn Ne 6 BO BpeMEHHU B pailOHE CTAHIIHH
790 M. [/lanHas BbIpaOOTKa B MEpHOJ HaOIIOZIC- 71 (rny6una H =790 M)

HUU OXpaHsUIaCh JIUIIb MIETBIO B MOYBE, 3aMEPhI
B HEW OCYMIECTBIISUINCH C MOMEHTA MPOXOAKH B TeueHue 350 cyTok. Kporist maHHOW BRIpaOOTKH pac-
nonaranack mof 0,25 M 3aIUTHON MAYKH BEPXHET'0 CUIILBUHUTOBOTO CJIOSI.

Kak BugHO Ha puc. 2, 171 TaHHON BEIpaOOTKH XapaKTEPHO MPEBHIMIICHUE CKOPOCTH IeopMupoBa-
HUS KOHTYpa B BEpTHKAJIHFHOM HAIIPABIEHUH 110 CPABHEHUIO C TOPU3OHTAIBHBIM B 1,5 pasa, koaduiiu-
€HTBI, XapaKTEPU3YIOLINE HEPABHOMEPHOCTh CMEIIEHHs KOHTYpa, cocTaBaT K, = 3; K, = 2,2, 4ro 1o-
3BOJISIET C/IENIATh BHIBOJ O HAIMYMH CYIIECTBEHHBIX PACCIOCHUH B NIOYBE U HE3HAYUTEIILHBIX Paccioe-
HHUH, OTCIIOCHUH MOPOa B KpoBJIe. XapakTep neGopMHUpOBaHUS KPOBIW U CTEHOK — 3aTyXalOIMIUHA BO
BPEMEHH, YTO MO3BOJISIET CHIEJIATh BBIBOJ O A¢(hOPMUPOBAHUH MTOPOJ KOHTYpa BEIPAOOTKH B CTAIUH 3a-
TyXawllel MoJi3y4ecTd. YPOBeHb HArpyKEHHOCTH NPUKOHTYPHBIX MOPOJA B JaHHOW BBIpabOTKe 0e3
ydeTa KOHIEHTpalluu HanpshkeHuit coctasut: yH /6, = 0,021 MH/M’ * 790 m/ 28 MIla = 0,59.

Arperat dyHE!, BKJTrOYaoMIHii B ce0s mapaMeTp MOJI3ydeCcTr O U PACCUNTAHHBIM 110 KOHBEPTeHIHH
cTeHok ¢ nomouisio (1), cocraBut SYHE ™' = 3,09 - 10 °c* . [TapameTp nonzyuectu & nipu o = 0,7 11st no-
PO Ha KOHTYpE 3TOi BeipaboTKu aiisi rnyounsl H = 790 m cocrasisiet 6 = 0,00279 ¢

PacueTHOe BpeMsi yCTOHYMBOTO COCTOSIHHS IaHHOW BBIPAOOTKH, HE OXpaHIEMOW LIENSIMU U HE T10-
najiaroniell B 30Hy BIMSHUS OYUCTHBIX pabOT M COCEAHMX BHIPAOOTOK, OMPEIEIEHHOE € TIOMOIIBIO (op-
My (2), (4), (5), cocTaBisieT 7,7 neT.

AHaIOTHYHOE HCCclieoBaHUe OBIIO BBITIONHEHO B OTHOIICHHWH BBIPAOOTKH, 3aJIOKEHHOW B OoJjee
cabbIX MOpo/ax (arperatHas MPOYHOCTL NOpoa 6, = 26 MIla), Bblliie BEPXHETO CUIILBUHUTOBOTO CJIOS
Ha 0,55-0,65 M. Arperar dyHE™!, pacCUMTaHHBIN 10 KOHBEPT'SHIIMU CTEHOK ¢ ToMoInbio (1), cocTaBut
OYHE ' = 4,03 - 10-°¢c* 1. TTapameTp momsyuectu O npu o = 0,7 115t MOPOJ] HA KOHTYPE 3TOH BHIPAOOTKH
qutst Tnyounst H = 800 M coctaBisieT & = 0,0036¢* . PacueTHOE BpeMsi yCTOWYHBOTO COCTOSHUS TaHHON
BBIPAOOTKH BHE 30HBI BIUSIHUSI OYUCTHBIX PabOT, COCETHUX BHIPAOOTOK M 6€3 OXpaHbI MIECIISIMHU, OIpe-
JIeJIeHHOe ¢ TIoMotIbio (2), (4), (5), coctaBuT 7 net. Kak mokaszanxyu pacdersl, napamMeTp noja3ydecTH Ou-
HOYHOM BBIPAOOTKH O, PacloIoKeHHOH YaCTUYHO BBIIIE CHIIBBUHUTOBOTO IJIACTa, T. €. B 0oJee cladbIxX
nopoaax, Ha 30 % Oonbnie, YeM y BBEIpaOOTKH, 3aJI0KEHHOH B IIJIacTe. YPOBEHb Harpy>KeHHOCTH IIPH-
KOHTYPHBIX OpOA YH / G__Tipu 5TOM BhIpacTaet Ha 8 %.

[IpuBeneHHbIE TPUMEPBI HILTIOCTPUPYIOT, YTO JiaXKe TIPH JOCTHKeHUH TTyOuHBI 800 M MOI3yUYecTh
KOHTYpa BBIPaOOTOK HAXOIWUTCS Ha 3aTyXaloIIe CTaIuu.

AHAJOrMYHBIM 00pa30M OMPEEISUIH MapaMeTpbl nmonsydectu OyHE ', & U ypOBEeHb HarpyKeHHs
TIPUKOHTYPHBIX MOPOA YH / G__Jsist IpyTUX BBIPAOOTOK, 3aJI0KEHHBIX HA 2 M 3 TOPU30OHTAX. 3HAYCHUS
9THX TIapaMEeTPOB MPHUBEICHBI HA PUC. 3.

[lo monmy4eHHBIM TaHHBIM MOJyUYEHA SMIUpPUYECKAsi 3aBUCHMOCTD (KOPPEJISIIIHOHHOE OTHOILICHUE
coctaBisieT 1 = 0,85), KoTopast UMeeT BU
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YpogeHb HazpyXeHHOCMU yH/Ocx

Puc. 3. I'paduku 3aBucumMocty 1ehopMaLOHHO-PEOJIOTMUECKOrO ToKa3aTens OYHE ' oT ypoBHS HArpyXeHHOCTU YH / ¢
CK

1,5¢%7 0,3<YH /Gy <0,4,
SyHE 100 =17 TP TASTHIO = ©)
1,5exp(5,95(YH / 6 5 —0,4)c® " npu YH / G5 > 0,4.

Tak, coriacHo 3TOH 3aBUCUMOCTH, C yBenndeHneMm riryons! H ot 400 mo 750 M u arperaTHO# npoy-
HocTu nopox 6 = 28 MIla (npu 5ToM ypoBenb Harpysku yH / o€ [0,30; 0,56]), koMILIEKCHBIH arpe-
rat OyHE ' uamensietrcs B mpenenax 1,5 © 10°—4 - 10°%¢*", a mapaMeTp Moa3ydecT Ha KOHTYPE OJMHOY-
HO¥ BeIpaboTku npu £ = 1,5 - 10* MIla usmensiercs B y3kux npezaenax: o € [0,0024; 0,0038] ¢*'. Cpen-
HHE 3HAUCHMS Tapamerpa Mmoj3ydecTH cocTaBisior & = 0,0031¢*!. DTa BennYWHA COOTBETCTBYET
napaMeTpy MoJ3y4ecTH JIJIsi OAMHOYHBIX BBIPA0OTOK, PacroioKeHHbIX Ha TiyOuHe 680 M. UMeHHO 3T0
00CTOSTEIIBCTBO MO3BOJISET CEIATh BEIBO O TOM, YTO C pOCTOM TTyOouHBI B mHTepBase H € [400; 750] m
MPOUCXOAUT HE3HAYUTEIBHBIH POCT CKOPOCTH e(OPMHUPOBAHHS KOHTYpPA, BHI3BAHHBIH M3MEHEHUEM
MIOJI3yYECTH.

C noctuxenuneM rayoun H, =800 m u H, = 950 M npu HEM3MEHHON arperaTHoOl MPOYHOCTH TTOPOJL
o, = 28 MIla napamMeTp moN3y4eCTH COOTBETCTBEHHO COCTABUT O, = 0,0035¢% !, 5, = 0,0092¢*!, uro
BbIIIE O’ COOTBETCTBEHHO B 1,4 1 B 2,5 pa3a u yKka3bIBaeT HA pa3BUTHE HETMHEWHBIX AedopMaliuii moi-
3ydectd KoHTypa. CkopocTu aehopMUPOBaHUS KOHTYpa BEIPA0OTOK Ha ATUX ITyOMHAX MO CPAaBHEHUIO
¢ TyOuHoit 680 M BIpacTyT B 2 U 6 pa3 COOTBETCTBECHHO. BpeMst yCTOHYMBOroO COCTOSIHUS BEIPAOOTOK
0e3 OXpaHbl UX LIETIMU YMEHBIIUTCS ¢ 20 JIeT COOTBETCTBEHHO 10 8 U 3 JIeT.

Ha ocHoBanum 3aBucuMocTH (6) CACIIaH BBIBOI: MPU YCIOBHH, €CITH arperarHasi mpoOYHOCTH MTOPO.T
O, C YBEIMYCHHUEM ITyOUHBI /1 OCTAHETCS HEU3MEHHOM U J1JIsl BBIPAOOTOK, MPOUIEHHBIX B ILJIACTE, CO-
craBut 6, = 28 MIla, T0 kK KpuTH4ECKUM OynyT OTHOCHTBCS ryOuHbl H > 900 m. IIpn oTOM yXKe Ha
rnyoune 900 M ckopocTh AeopMupoBaHusl KOHTYpa OyzeT Bhile B 1,4 pasza Mo cpaBHEHHIO ¢ IITyOu-
Hoit 800 M, a Ipu mocTHX)EeHUHU NTyOnHBI 950 M OHaA Bo3pacTeT B 2 pa3a. Bpems ycToiHIuBOro coctos-
HUS 9TUX BBIPaOOTOK 0e3 OXpaHbl UX MeNsIMH Ha TyOuHax 950 m He npesbicut 1,4 roga. [Ipu oxpane
JaHHBIX BBIPA0OTOK LIETSIMU BPEMs MX YCTOWYMBOIO COCTOSIHMSI BHE BJIMSIHHMS IPYTHMX BbIpaOOTOK
U OYUCTHBIX paboT ymeHsmnted ¢ 17 net (mpu H = 800 m) coorBercTBeHHO 10 8 (ipu H = 900 M) u 4
(mpu H =950 ™) ner.

IIpu pacronoxkeHnu BHIPAOOTKH BBIIIE TUIACTa IPU 6 = 26 Mlla KpuTH4ecKuMuU Oy1yT SABIATHCS
riryounsl H > 840 M. B 3Tux BeIpabOTKax a)ke IpH OXpaHe UX MISNSIMH BPeMsl YCTOHYUBOTO COCTOS-
HUS C YUETOM BIIHMSHUS COCEIHUX BBIPAOOTOK, HO 0€3 ydeTa BIHSHHS OYHCTHBIX Pa0OT 10 CPAaBHEHHIO
¢ gocturayToi riryouHo 800 M ymenbpmutes ¢ 17 net (mpu H = 800 m) 1o 9 (mpu H = 900 M) neT u 6
(mpu H = 950 M) €T COOTBETCTBEHHO.

Takum 0Opa3omM, 04eBHIHO, UTO (PAKTOP MOJI3ydecTH nopoa Ha rayounax 840—-900 m st Beipado-
TOK MOKET CTaTh ONPEAEISIIOIINM B UX pa3pyLICHUH.

Jlyist ucrionb30BaHMsl TIOJIYYCHHOW paHee 3aBUCUMOCTH (6) B MPAKTUYECKHX LENSIX C MOMOIIbIO (4)
1 (6) ee mpeoOpa30Balii B CKOPOCTh KOHBEPTCHIINN «KPOBIISI-TIOYBA» B YCTAHOBUBIIHCS TTepHO iedop-

100



MHUpOBaHUs. Pe3yibraThl 3TOr0 mpeoOpa3oBaHUS 18
MIPUBENICHEI B BUJIE TPaQUKOB 3aBUCUMOCTH CKOPO- ; © [morssamsssmion)
CTH KOHBEPTHIIMH «KPOBIIA—TIO4B2» B YCTAHOBHB- é g St }\.»
mmiicst nepuos AeopMHUPOBaHHS OT YPOBHS Ha- 53 " >
IPY’KEHHOCTH HPUKOHTYpHbIX nopox yH / o . 5%, | BE2°° Bes oxparel .
[Ipm >TOM HaMHM paccMaTPHUBAINCH BBIPAOOTKH, %% K
3aJI0KCHHBIC 1I0J 3amuTHON maukoi 0,15-0,25 m §§‘° ‘.‘ ..'
BEPXHEr0 CHJILBMHUTOBOIO CJIOs, KaK OXpaHse- £ RAR
MBbI€ KOMIIEHCAIIHOHHBIMH IIENSAMH, HAPE3AEMBIMH  § ,0’ .-'
B KPOBJIE, TAK U HEOXPAHSIEMBIE. 6 o 0

Kaxk BuaHO Ha puc. 4, ¢ yBeTUYeHHEM yPOBHSA . ‘.“ o°
HarpysKeHus nopox 10 0,75yH / 6__ (410 COOTBET- Las® ". oo ’i
creyet riyoune 1000 m ipu 6= 28 MIla) cko- 2 T _,-=.‘.'. o v =°’“**"‘5’95V“/"“’|—
pOCTh KOHBEPIreHIIMH BO3pacTaeT JO0BOJBHO CY- . geesec] |
IMCCTBCHHO OJIA BBIpa6OTOK 0e3 OXpaHEBI, U B 1,4 03 035 04 045 05 05 06 065 07 075 08
pa3a MeJJIeHHee — ¢ OXpaHOW ux mensiMu. Odge- Yposent HazpyKenHoCmu yH/bex

BMJIHO, 4TO IPH OXpaHe BHIPaOOTOK Ha Gobux Puc. 4. I'paduxu 3aBucumocTtu Vcrcopocn[ KOHBEPTeHIUU

IIYGHHAX oMb KOMITEHCAMOHHBIX MIeeii cyTie- «KPOBJISI—TIOYBa» B YCTAaHOBUBILHICS neproy redopmMuposa-
HHUS OT YPOBHS HArpyKEHHOCTH nopon YH / 6

CTBCHHO BO3pacTacT. CKOpOCTB KOHBCPICHIINN

KPOBJIM C TTOYBOM Vo JUIs1 BBIPAOOTOK 0€3 OXpaHbl OMUCHIBAIOTCS 3aBUCUMOCTBIO BUJIA

V, =0,158exp(5,95vH / c_). 7
Jlist BBIPabOTOK, OXpaHIEMbIX KOMIICHCAI[MOHHOM IIENBbIO B KPOBIIE, ypaBHenue V, = f(yH / ¢ ) Oy-
JEeT UMETh CIACAYIOINN BUI:
V,=0,lexp(5,95yH / GC)K). ®)
3akaouenue. AHanus 1eGopMUpOBaHUsT KOHTYPa BEIPa0OTKH MMOKa3all, YTO MPH MPOrHO3€E yCTOM-
YUBOCTH BBIPAOOTOK HEOOXOAMMO YUUTHIBATh HE TOJIBKO TIIyOMHY WX 3all0KeHUs H, a TakKe arperar-
HYI0 TIPOYHOCTH IOPOJ], BMEIIAIONIMX BBHIPAOOTKH G_, Pa3MEPBI MOMEPEYHOr0 CEYCHHs BHIPAOOTOK
Y HaJIMYWe B HUX MEP OXPaHbI B BUJIE KOMIICHCAIIMOHHBIX 1neneid. [Ipu aTom nepbie aBa pakTopa ympo0-
HO MIPEJICTABJIATH B BUJIE KOMIIEKCHOTO MOKA3aTeNsl yPOBHs HarpyKEHHOCTH muacta YH / o . Bee otu
(haKkTOpBI MOXKHO YUeCTh C oMotibio (3), (6)—(8).
B pesynrpraTte ananu3za pe3yiabTaToB UCCIEIOBAaHUIN YCTAHOBIICHO, UTO IPU yPOBHE HATPYKEHHOCTH
YH /o > 0,4 nepopmupoBanue OPO/ U3 3aTyXaKOUIEN CTAUHU TIEPEXOIUT B CTAIUIO IMHEHHOM, a pu
YH / o, > 0,65-0,7 B cTaguio nporpeccupyromei nonsyyectu. Ilpu arperaTHol mpoOYHOCTH TIOPO,
BMelaromux Beipabotky 6 =28 MIla (1. €. mpu 3anoxeHud BEIpaboTKH 1o 0,25 M BEPXHETO CHIILBH-
HUTOBOTO CIIOS) TPAHUIIBI TepeXoia MEXIY CTATUsIMH COOTBETCTBYIOT riryomHam 550 u 900 m. [pm
o, = 26 Mlla (T. €. mpu 3aI0KEHUH KPOBJIU BHIPAOOTKH BBILIE BEPXHETO CHIILBUHUTOBOIO ciiost Ha 0,55 m)
TPaHUIIBI IEPEX0a MEXKTY CTAAUSIMH COOTBETCTBEHHO paBHbI T1yOnHam 500 u 840 m.

Cnucok HCnoJb30BAHHOI JTUTEpPaTyphl

1. Epoicanos, XK. C. Tlonzyuects comnstabix nopoz / K. C. Epxxanos, D. U. Beprman. — Anma-Ara: Hayka, 1977. — 110 c.

2. Koncmanmunosa, C. A. Metonuka onpeeneHns HaTypHBIX ITapaMeTpoB nossydectd ropusix nopon / C. A. Koncran-
THHOBa, B. A. MocksuH // 13B. By30B. ['opHBIif kypHalL — 1978. — Ne 5.

3. Mucnuxos, B. A. TIporuo3 u obecrnevyeHne yCTOHYNBOCTH KallUTAIbHBIX BBIPA0OTOK KaJTHHHBIX PYJAHUKOB B MEJIKO-
CJIONCTHIX TIOPOAAX Ha OONBIINX TIIyOHHAX: aBTOped. TUC. ... KaHA. TeXH. Hayk / B. A. MucuukoB. — Comuropcek, 1991. — 17 c.

4. Pe3ynbpTaThl NCCIAEIOBAHMS PEOJOTHYECKUX CBOWCTB COJITHBIX MOPOJ MPU OIHOOCHOM ckatuu u u3rude / B. C. Jlu-
BeHckui [u ap.] // YI3B. By30B. ['opH. sxxypHai. — 1973. — Ne 9. — C. 70-72.

5. Jlusenckuii, B. C. VccnenoBannue peoJOrHYeCKHX CBOHCTB COJISTHBIX MOPOJ JUISl OIICHKH YCTOHYHBOCTH OOHAKEHUI
KpoBiu Ha puMepe CTapoOMHCKOTO MECTOPOXK/ICHHUST KaTHIHbBIX COJNei: auc. ... kaua. TexH. Hayk / B. C. JIuenckuil. — JI.,
1973. - 185 c.

6. Mucnuxos, B. A. CoBepIIeHCTBOBaHUE pa3pabOTKH KaJIHWHBIX MecTopoxaeHui / B. A. MucHukoB. — [lepmsb, 1987. —
C. 48-54.

7. Hoeun, I1. I1. 3axoHOMEpHOCTH Iporecca Ae(hOpMUPOBAHHS TOPHBIX BEIPaO0TOK Ha COMUTOPCKAX KAIMHHBIX PYAHAKAX
1 MHXKCHEPHBI METO/ pacdeTa cpoKa UX CIIyKObl BHE 30HBI BIUsHUs o4ucTHBIX padot / I1. I1. Horun, b. U. [lerpoBckmid,
B. A. I'ybanos // Topnas mexanuka. — 2003. — Ne 1. — C. 48-54.

Hocmynuno ¢ peoaxyuro 01.06.2015



	Доклады НАН 2016 №2_Часть97
	Доклады НАН 2016 №2_Часть98
	Доклады НАН 2016 №2_Часть99
	Доклады НАН 2016 №2_Часть100
	Доклады НАН 2016 №2_Часть101



