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MOIEJIOBAHHA MEXAHI3MY I'IIPOI'EOAUHAMIYHOI'O
HABAHTAKEHHSI OCHOBHOI IIOKPIBJII BYTUIBHUX IIJIACTIB
HAA MEXAHI3OBAHUM KPIIIVIEHHAM OYUCHOI'O BUBOIO

Ha ocHoBI aHainizy pe3ysbTaTiB MOJEIIOBAHHS HAIPYXEHO-Ae(OPMOBAHOIO CTaHY IIAPyBATOIO
MIOPOJHOI0 MacHBY, 1110 BMIIlye OOBOJIHEHI IIApH MOPiA B MOKPIBJII OUUCHOT BUPOOKH, PO3KPUTHIA
MEXaHI3M OCIIaHHS Ha XOPCTKY OCHOBY MEXaHI130BaHOI'O KPIIMUIEHHS Ta BCTAHOBJIEHA 3aJIEKHICTh
HOTO XapakTepy BiJ PIBHS T1APaBIIYHOTO HABAHTAXEHHS Ta TMOJIOKEHHSI HABAaHTA)KCHUX IMOBEPXOHB
pO3IIapyBaHHS BIIHOCHO OYHCHOTO BHOOIO.

Ha ocHoBe aHanm3a pe3ynbTaTOB MOJICIHPOBAHUS HAMPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSHHS
CJIOMCTOTO MTOPOJJTHOTO MACCHBA, KOTOPBIHA COJIEPKHUT 0OBOHEHHBIE CJIOU TOPO] B KPOBJIE OUUCTHON
BBIPA0OTKH, PACKPHIT MEXaHU3M OCEIaHMs Ha KECTKOE OCHOBAHHME MEXaHU3UPOBAHHOTO KPETICHHS
M YCTaHOBJICHA 3aBUCHMOCTH €r0 XapakTepa OT YPOBHS THIPABIMYECKOTO HATPYKCHUS M ITOJIOKE-
HUS HATPY)XEHHBIX TOBEPXHOCTEH PACCIIOCHUS OTHOCUTEIIEHO OUYUCTHOTO 3a0051.

The mechanism of powered support subsidence on rigid base revealed by analyzing the simula-
tion results of the stress-strain state of a layered rock mass, which holds flooded rock layers in the
roof of stope. The dependence of the subsidence nature on the level of hydraulic load and the posi-
tion the loaded lamination surfaces relative to stope is determined.

Cran npo0Jemu. IcHyBaHHS npoOJieMy yNpaBiiHHA CTAHOM MOPOIHUX MOKPi-
BeJIb TIPU BIAPOOIIl BYTUIBHUX IIJIACTIB OOYMOBJICHO CKJIQJHICTIO B3a€MOJIi TEXHIY-
HUX 00’€KTIB — MIATOTOBUMX 1 OYMCHUX BHUPOOOK 3 T'EOJIOTIYHUM CEpPEOBHUIIEM 3a
YMOBHU HEOJIHOPITHOCTI OCTAHHLOTO 1 BIUTUBY Ha MOTO MOBEIIHKY TipaBIivyHOI CKJIa-
noBoi. Jlo mpuKIaaiB MOPYMIEHHS TEXHOJIOTIYHOTO MPOLECY BYIIIEBUA00YTKY, BUHH-
KHEHHSI aBapiiHUX CHUTYalllil 1 MOB’S3aHUX 3 I[UM PECYpCHUX 1 (PIHAHCOBUX BTpAT
MOXHA BIJHECTH BHUIIAJKH MOCAJIKH MEXaH130BaHOT'O KPITUICHHS Ha ">KOPCTKO", Xapa-
KTEpH1 JIJIs1 BIAPOOKU BYTUIbHUX IUIACTIB B TIPHUYO-TEOJIOTTYHUX YMOBaX MIAXT 3axi-
nHoro Jlonbacy.

3acTocyBaHHS JJIsi PO3POOKH MPOTHO31B T€OMEXaHIYHOIO CTaHy MiapoOJIroBa-
HOTO OYMCHOIO BHUPOOKOIO MOPOJHOTO MACHBY YHMCEIIBHMX MaTEeMaTHYHUX MOJeNen
3a0e3nedye MOXIIMBICTh BpaXyBaHHS MEPEBaXKHOi OUIBIIOCTI YAHHUKIB SIK TPUPO-
HOTO, TaK 1 TEXHOJIOTTYHOT'O XapakTepy, skl BU3HAYAIOTh HAINPYKEeHO-Ae(OpPMOBaHUMA
CTaH MacuBy TopiJ. Pe3yabTaTUBHICTh TAKUX MPOrHO31B MiATBEPIKYETHCSA 1CHYBAaH-
HSIM BIJIOMUX CXEM YMPABIIIHHS MOKPIBISIMH, 10 SIKUX MOXKHA BIIHECTH, HAIPUKJIA],
riipaBiiyHe po3lapyBaHHs TPCbKUX MOPiA.

Opnak, B OUTBIIOCT] BUTIAJKIB 11032 MEKaMH YBaru 3ajIMIIA€ThCA T1IpaBIldHHMI
YUHHUK, POJIb KOTO MOXke OyTH BHU3HAYAJIBHOIO Y BUHMKHEHHI T'€0JJMHAMIYHUX MPO-
ABIB MPH BEJICHHI MIArOTOBYMX 1 OUUCHUX POOIT. Y BUIAJKY 3aCTOCYBaHHS BITOMHUX
MaTeMaTUYHUX MOJIeNied, peaai30BaHuX Ha 0a3i MeTO/IB KIHIIEBUX Pi3HOCTEH a0 Ki-
HIEBUX EJIEMEHTIB, JJI1 OLIHKHK HaNpyXeHO-1e()OopMOBaHOTO CTaHy MOPYUICHUX Ma-
CUBIB, OTPUMAaHHA PIIIEHb 3 KOMIJIEKCHUM YpaxXyBaHHSAM ()a30BUX CKIIAJOBUX TipCh-
KOI'0 MacHBY € JIOCUTh CKJIAJIHE 1 TTOB'sI3aHE 3 HECTIMKICTIO OOYHCIIIOBAIBHOTO TIPOIIe-
cy. B TpuBuMipHHX MOJENSAX BKa3aH1 HEMOJIKH MOTIUOIIOITECSA, 10 MEPEIIKOIKAE
MO>KJIMBOCTI pO3pOOKH TOYHHMX MPOTHO31B T1IPOT€OMEXAHIYHOTO CTaHy MOPYIICHUX
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MacHUBIB 1 OOIPYHTYBaHHIO Ha 11ii1 OCHOB1 €(PEKTUBHUX CXEM YIPaBIiHHS MOPOJIHUMHU
MOKPIBJISIMHU.

Metonnka pociaigxennb. J[Jig BUpIICHHS 3a4adl po3poOKH CXeM YIpaBiIiHHS
CTaHOM TIJPABIIYHO HABAHTAXKEHUX MOPOIHUX IMOKPIBENb, XapaKTEPHHUX ISl YMOB
3axigHoro [{onbacy, MOIUIBHUM YSIBISETHCS MOEIHAHHS MIAHOBO-PO(UIBHUX Teo-
GiTbTpalifHUX 1 INIOCKUX reoMeXaHiuHuX mojenei [1,2], 10 SKux MOoKHa BITHECTH
BIIOMI 1 MOIIMpEH1 crenianizoBani mnporpamui komiuiekeu MIF, MODFLOW,
FASE2, PLAXIS, GEOS5 Tta 1. Heo0xigHOI0 YMOBOIO BHOOPY TeOMeXaHIYHOT MOEI1
CJII BBaXKaTH MOXJIMBICTh B1IOOpaXE€HHSI HEOJHOPIAHOI JIOKAJIBHO JUCKPETHOI OY-
JIOBH TIOPOJHOI TOBIII, 1110 TOBUHHO 3a0€3M€4yBaTH MOKJIUBICTh MOJIEIIOBaHHS MPO-
LIECIB 3pYIIEHHS Ta po3LIapyBaHHs MPU BiAPOOIll ByTrIbHOTO IUIACTA.

3acTocyBaHHS YHCEIIbHUX MOJIEJIeH, aJaiTOBaHUX A0 PO3TJISAY JOKAJIBbHO JIHC-
KPETHUX CEpPEOBUILL, JIO3BOJIMIO OI[IHUTH YMOBHU (POPMYBaHHS TiAPaBIIvYHOTO TEpe-
BAaHTAXXEHUX 30H B MeXax MiJpOOJECHUX OYMCHOIO BUIMKOIO IIAPYBATHX MOPOAHHUX
MacCHBIB 1 PO3KPUTU MEXaHI3M OCIJaHHS Ha >KOPCTKY OCHOBY MEXaHI30BaHUX KpiM-
JIEHb 3 MOTYKHUMHU TEXHIYHUMH XapaKTepUCTUKAMMU.

Jlo po3rasigy Oynu NpUMHSTI TIPHUYO-T€OJOT1YHI YMOBH B1IpOOKH BYTLIBHOTO
mracta Cs” maxroro "TepHiBchbka', BHIMKOBA MOTYXHICTb sikoro csrana 2,0 M. Bu6ip
JOCIIIKYBAaHOT0 00'€eKTa 00YMOBIICHHI HASBHICTIO IOCTATHHOTO 00CATY 1H(pOpMaIlii,
OTPUMAHOI1 MPU MPOBEACHHI AOCTIIHPKEHb TAPOre0JMHAMIYHUX NPOSBIB Y MAacHBI Tip-
CBKUX MOP1A IpH Horo miapoOii 32 YMOBH HAsSIBHOCTI Y MOKPIBJII BYIJIEBMIIIYIOYOi
TOBIII OYy9aKCHKOTO BOJJIOHOCHOTO TOPU30HTY [3].

YucenbHa MOJIETh MOPOJHOTO MACUBY, 1110 BMIIIlY€ BYTUIbHUH IJIACT, IpeacTa-
BJIEHA BEPTUKAJIBHO HEOJHOPITHUM CYLUUIBHUM CEpPEIAOBHILEM, B SKOMY HAsIBHICTb
JIOKAJIbHO JUCKPETHUX 30H 3T1IHO T'€0JIOr0-JIITOJIOTYHOI Oy/I0BU BPAaXOBY€ETHCS BBE-
JEHHSM Ha MOBEPXHSX JITOJIOTTYHUX PI3HOCTEH KOHTAKT-€JIEMEHTIB 31 3HMKEHUMHU
MOKa3HUKAMH KOPCTKOCTI 1 BIIACTUBOCTEN MIITHOCTI.

JedbopmaitiifHi mapameTpH 1 napameTpy MIIHOCTI JITOJIOTTYHUX PIZHOCTEHN MO-
POJIHOTO MAacHBY BCTaHOBJICHI 32 JAHUMHU PO3BIIKM LIAXTHOTO MOJS 1 XapakTepu3y-
I0ThCSI HACTYITHUMH J1alla30HaMU BEJIMYMH: MIIHICTb MOP1A HA OAHOOCHOBE CTUCKAH-
Ha — 22,3...37,9 MIla, monyns aedopmarii — 3,5-10°...2,0-10* MI1a, koedirient ITy-
accona — 0,10...0,25 MIIa, nutoma Bara — 13,5...2,30 KH/M’.

[Iponeaypa imiTarlii BAIMKH KOPHUCHOI KOTIAJIMHU B YMCEIIbHIN MOJIEN Mojsiraia
y 3aBJIaHHI1 €JIeMEeHTaM MO/, 1110 OMUCYIOTh BUPOOJIECHUI TPOCTIP, ACSTKUX (PIKTUB-
HUX 3HA4eHb MOAYJA nedopmarii 1 mapameTpiB MirHoCTi. [Ipy Benu4yuH1 po3ymiiib-
HEHHs1 Mopia B 30HI nopyuenas a0 1,1...1,4 Bix mouaTkoBoro ix o0'eMy oOcCigaHHs
apiB MOPOAHOT TOBIII 32 MEXAaMH 30HU aKTUBHUX 3PYIIEHb OLIHIOETHCS KoeillieH-
TOM TiApoOKH, kUil 1y ymoB 3axigHoro Jlonbacy cranoButh 6sm3bko 0,8...0,97
ae M - BUIMKOBa MOTYXHICTh BYTrUIbHOTO Iiacta. Jljist yMOB, 1110 pO3IJIAIal0ThCs, 3a-
JOBUIbHI 3HAYEHHS! OTPUMaHI1 MPU BEJIMYUHI MOAYJsS Aedopmallii FeOMacuBy B MeXax
nopyuieHoi 3014 Ha piBHi 1,0...2,0 MIla.

Meronuka MojentoBaHHs Niependayana BapiaHTHE pIlIEHHS 3a7adl PO Halpy-
&KEeHO-7e(hOPMOBAHUI CTaH MAacHUBY, IO MIAPOOIIOETHCS OYMCHOIO BHIMKOIO, 3 ypa-
XYBAaHHSIM 3HWKEHUX BIZHOCHO MPHUPOAHUX BJIACTUBOCTEH MIIHOCTI B MeXax ILIO-
IIMH JITOJOTTYHUX KOHTAKTIB SIK Y 3HEBOJHEHOMY MAacCHBi, TaK 1 B yMOBax Jiii rijipoc-
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TaTUYHOTO HABAHTAXKEHHA B IUIOIIMHI pO3IIapyBaHb. Y BU3HAUYEHHX BapiaHTax (i3u-
KO-MEXaHI4H1 TapaMeTpu MOJEN1 BIAMOBIJAIN HABEJECHUM BHIlEC 3HAYEHHSM, a 30e-
pEeXKEeHHs X HE3MIHHMMHM B MEPIIOMY 1 IPYroMy BapiaHTaX 0OyMOBIIEHO HEOOXiIHIC-
TIO BUKJIFOUEHHS iX BIUIMBY sIK JAit04oro ¢aktopa. TakuM YUHOM, €EAMHUMH MapameT-
pamu, SIKi XapakTepHU3yBalW 3MIHHU HaIpy>KEHO-I€(POPMOBAHOIO CTaHy MOJEIbOBa-
HOT'O CEepeIOBUINA B YMOBAX JIii T'1IpaBIiYHOTO HABAHTAKEHHSI, OyJIM MOKa3HUKHU KO-
PCTKOCTI 1 MIITHOCTI B IJIOIIMHI JITOJIOTTYHUX KOHTAKTIB.

Bigomo, 1110 noTparuisiHas 001acTi MAaCUBY B 30HY 3pYIIEHb IPUBOAUTH 10 QOp-
MYBaHHS TPILUIMH PO3IIAPYBAHHS 1 BTPATH MILIHOCTI OP1J1 B IUIOMIMHI iX pO3TallyBaHHS.
[Ipu upoMy Ha AUISHII J1i PO3TATYIOUMX HANPY>KEHb B IUIOMIMHI PO3IIapyBaHHs OyIyTh
MaTH MICIIE Maiike HYJIbOBI 3HAUEHHS JKOPCTKOCTI 1 MapamMeTpiB MilHOCcTl. Ha nistHi
CTUCKAHHSI MEXaHIYHOIO XapaKTEPUCTHUKOLIO, SIKa BU3HAYA€ B3a€MHE MEPEMILIECHHS 1IapiB
TOBIII, € KYT BHYTPIlIHLOTO TepTs. Moro 3HayeHHs Takoxk He OyJie BEIMYMUHOKO MOCTiii-
HOIO, OCKUIbKHM HasIBHICTh y BYIJICTIOPOJHIN TOBIII BOJOHOCHUX TOPiA MPU3BOIUTH JI0
3BOJIOKEHHSI O€periB TPILIUH, IO YTBOPIOIOTHCS, 1 3HIKEHHS OMOpy Mpociu3aHHsd. B
HEMOPYIICHOMY MAacHBi, 3BaKal0Uu Ha BIICYTHICTh (DAKTUYHUX JAHUX IOJ0 BEIUYUHU
KyTa BHYTPILIIHBOI'O TEPTS, MPABOMIPHUM OyJe HOro 3aBAaHHS PIBHUM MIHIMAJIbHOMY
3HAYE€HHIO, BCTAHOBJIEHOMY JUI OTOUYIOUMX Topia. i po3iapoBaHoi TOBIII HOro Be-
JMYMHA MOKe OYTH BU3HAUEHA BUXOJSYM 3 HACTYITHUX MIPKYBaHb.

B poGoti [4] pe3ynbTaTi JOCHIIKEHb MEX1 MIIIHOCTI Ha PO3PHUB MOBEPXOHB
ocJla0JIeHHsS] 0XapaKTEepU30BaHi 3a BOJOTICTIO 3pa3kiB. [IpuuoMy, HaBe/IeH1 BEIMUMHU
3TiIHO OLIHIOBAHOMY THUITY MOBEPXOHb MalOTh MIHIMalIbHE 3HAYEHHS BOJOrocTi 5%.
BinHocHa pi3HUIS MK MAaKCUMaJIbHOK 1 MIHIMAJIbHOIO BETMUYMHAMH MEX1 MIIIHOCTI
cknagae 40%. Tomy, 3a aHAJOrIEI0 3 MIIHICTIO HA PO3TATHEHHS, KYT BHYTPILIHBOTO
TEPTs B IUJIOIIMHI KOHTAKTIB, BPAaXOBYIOUM 3BOJIOKEHHS O€periB TPIIMH MOJIEThOBa-
HOi ToBILIi NpH ii posmwapysanHi, 3ananuii pisaum 0,6 P, ne ¢ - 3HayeHns kyra BHYT-
PIIIHBOTO TEPTS B IJIOLIMHI KOHTAKTY 10 pO3LIApYBAHHS.

Takum yMHOM, BpaxyBaHHS pO3IIAPYBAHHS MAcCHUBY TIPCHKUX MOPIA JOCATAETHCS
3aBJaHHSIM 3HIKEHUX BIJHOCHO MMOYATKOBUX 3HAUYEHb MapaMETPIB MIITHOCTI, K1 B UUCE-
JIBHIH MOJIEN! CKJIAJIA BEIUYMHU B1AIIOBIIHO C=O,00001 MITa i ?=15° Cnix Bin3Hauu-
TH, II0 pO3pPaxXOBaHa BEJIMYMHA KyTa BHYTPIIIHLOTO TEPTS B IUIOUIMHI KOHTAKTY J100pe
TIOTOJKYETHCS 3 aHATIOr uHOoI0 BenuurHo (P =13°), dxa BCTAHOBIIOETHCS 3a PO3Paxy-
HKOM 3pYIIEHb IIapyBaTOi TOBIII B YMOBaX BIICYTHOCTI AOCTITHUX JTAHUX.

BaxxiiBe 3HaueHHS NpW JOCHIKEHHI HAa YHCEIBbHUX MOJIENSIX HaIpy>KEHO-
nehOpMOBAHOTO CTaHy M1APOOJIEHOr0 MAaCUBY Ma€ BU3HAYCHHSI MMOJIOKCHHS Y BEepTHKa-
JHLHOMY PO3pi31 IUIOIIMH, B MeXaX KX HAaHOUTBII BIPOTiIHI 3CYB 200 po3IIapyBaHHS.

JIJist BU3HAYEHHS! IOTYXHOCTI 1Iapy h , B MEXax sIKOTO He BIJJOYBa€ThCs 3CY-
BIB MOp1J Ha BHYTPILIHIX KOHTaKTax, B.M.3emiceBuM, Ha OCHOBI aHaJI3y HAINpyXKe-
HO-71e()OPMOBAHOI'0 CTaHy IIApIB, 10 IPOrMHAIOTHCS, 3alpONoOHOBaHa Gopmyna [5]
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JIist yMOB, 10 PO3MIISAAIOTHCS, 1 BEIWYMHAX MIITHOCTI MOPiJA HA OJHOOCHOBE
ctuckanus 22,3...37,9 MIla ta nutoMoro 34emieHHs B mioniuHi konrakry 0,7...1,0
MIla, rpaHr4Ha TOBIIMHA h mapy nopin ckianae 3,5...4,5 m. Takum 4yuHOM, TIpU
3a/1aHiil Y MOJIeJi TTOTY>KHOCTI I1apiB h=3,0...6,0 m MPAKTUYHO BIJICYTHI YMOBU JJISI
dhopMyBaHHS J10JJaTKOBUX 3CYBIB, 110 3a0€3Meuy€e MOXKIMBICTh MAaKCUMaJIbHOIO Bpa-
XYBaHHSI /111 KOHTAKTHUX IJIOIIMH Y BaplaHTaXx, 10 pO3TIsAal0ThCS.

Omuinka Aii TIAPOCTATUYHOTO HABAaHTAXKEHHS B MeXkaxX IUIONIUH PO3IIapyBaHHS
MiAPOOICHOr0 MOPOAHOTO MAacHBY HAa YMOBM BEJI€HHS OUYMCHOI BHUIMKH MOJsTana y
BU3HAYEHHI BEPTHKAJIbHUX TEpPEMillleHh Oe3MocepeHb01 MOKPIBIl B MEXax Mepe-
HBOT'O Ta MOCAJAKOBOI'O PsIAY TiApaBIivYHUX CTIMOK MeXaH130BaHOTro KpirieHHs. Jlia-
Ma30H 3MIH TJIPOCTATUYHOTO THCKY B KOHTYpax IMOBEPXOHb PO3IIAPYBAHHSI OOMEKY-
BaBCs BEJIMYMHOIO HAMOpy B Oy4aKChbKOMY BOJIOHOCHOMY TOPH30HTI, SIKUHM JJIi YMOB
maxtu "TepHiBcbka" cTaHOBUB 0713bK0 90,0 M.

Pe3yabTaTn nocaigxkenb. Ha puc. 1 nHaBenena cxema nedopmyBaHHS HOPOJI-
HOT MOKPIBJI1 B yMOBaX MiAPOOKH ii 0urCHOIO BUPOOKOI. BepTrkanbHi epemMilieHHs
TIPaBIIYHUX CTIHOK 32 YMOBH BiJICYTHOCTI TIAPABIIYHOTO HABAHTAKECHHS B MEXKax
chopMOBaHUX MOBEPXOHb po3lIapyBaHHs 3Haxoauaucs B mexax 0,20...0,30 m. [Ipo-
TUH apruUliTOBHX IIAPIB B MEXax 1HTEpPBaNy iX 3aBUCAHHS JJII HaBEJEHOI'O BapiaHTY
pIIICHHS BIJIMOB1/Ia€ TTOYATKY MPOIIECY 3pYIICHHs 0€3M0CepeIHhOI MOKPIBIIl 32 OUHKC-
HUM BHOOEM.
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Puc. 1. Xapakrep neopMyBaHHS MOJI€IbOBAHOTO MAaCUBY TPCHKUX TMOPIiJT 32 YMOBHU
MiAPOOKH HOTO OYMCHOIO BUIMKOIO: 1 — BOJIOTPUBKI JIITOJIOTTYHI IIAPH;
2 — BOJIOHOCHUH IMICKOBUK; 3 — O4MCHA BUPOOKa; 4 — po3IIapyBaHHs HA KOHTAKTI
MOP1AHOT MOKPIBI1



Sk BuaHO 3 puc. 1, B Mexkax Oe3nocepeHbOl MOKPIBIIl 1 Ha KOHTAKTax ajieBpo-
JIT-apriliT, aleBPONIT-MICKOBUK B OCHOBHIN MOKPIBI1 (OPMYIOTHCS TPILLIUHU PO3IIa-
pYyBaHHS, AKI 32 paXyHOK NOPYIICHHS MOPOJHUX IIapiB MAIOTh TAPaBIIYHUNA 3B'SI30K
3 BOJOBMIIIYIOUUMH MMICKOBUKaMHU OCHOBHOI MOKpiBJi. B 1aHOMY BUTNIAJKy YTBOpEH-
HS1 JIOKQJIbHO JTUCKPETHUX 30H B MEXaX CYLUIBHOTO Cepe/IoBUIIA MOJEIbOBAHOI TOB-
i CTBOPIOE YMOBH JIJI1 BAHUKHEHHS T1JIpaBiIi4YHO HAaBAaHTAXEHUX KOHTYpPIB B IPaHU-
LSX TPILIMH PO3IIAPYBAHHS.

BpaxyBaHHS T'1IpOCTaTHYHOTO HABAHTAKEHHSI B MEXaX BU3HAYEHUX KOHTYPIB B
YUCeNIbHIM Mozenl 31MCHIOBAJIOCh 3aBIaHHSM CHJIOBOI Ali Yy By3JaX KOHTaKT-
€JIEMEHTIB BIJMOBIIHO O MOXJIMBOTO Jllalla30Hy T1IpaBJIIYHUX HAMOPIB. 3BaXKalOUH
Ha XapakTep T1IPOJMHAMIYHMX MPOLECIB B MOPYIIEHOMY MOPOJHOMY MAacHBi, IO
0COOJIMBOCTEN SIKUX BIIHOCUTHCS (DOpPMYBAHHS JUHAMIYHUX KOHTYPIB CTOKY B 30HI
OYMCHOTO BUOOIO, IO PYXA€ETHCS, BaplaHTaMH PillIeHb Nepeadavanoch 3aBIaHHs PiB-
HS TIIPaBIIYHOIO HaBaHTaXXEHHS Bl MOro HYJbOBOTO 3HA4€HHsS (JJI1 MOBHICTIO
3IPEHOBAHOTO0 KOHTYPY) A0 MaKCHUMaJlbHO MOXJIMBOT'O — HA PIBHI M'€30METPUYHOIO
HaIropy B PO3TAIlIOBAaHOMY BHIIlE Oy4aKChKOMY BOJOHOCHOMY TOPH30HTI, TipaBiiy-
HO 3B'A3aHOMY 3 ITICKOBUKAMH OCHOBHO1 ITOKPIBIII.

3a pe3yJabTaTaMu PO3TJIA1Y OTPUMAaHUX PIlIEHh BCTAHOBJICHO, IO TiApaBIIdHE
HABAaHTAXXEHHS B TUIONIMHI pO3LIapyBaHHs Yy MiJOUIBI OCHOBHOI MOKPIBI1 3a0e3euye
PO3BUTOK JI0AATKOBOTO HABAHTAXKEHHSI HA KOHTYPI1 T'IpaBIIYHUX CTIHOK MEXaH130Ba-
HOT'O KpIIUIEHHS, B PE3YyJIbTaTl SIKOT'0 J0JATKOBE OCIAaHHS KOHTYPY KPIIJICHHS Csrae
BennuuH 0,45...0,70 M.

B posrnsiHyToMy niana3oHi BEIMYHH TIpaBIiuHOr0 HABAHTAKEHHS 3aJ1€XKHICTh
OC1JIaHb OIIHIOBAHOT'O KOHTYPY BiJI BEJIMYMHU TIPOCTATUYHOTO TUCKY XapaKTepusy-
€ThbCs TpadikaMu nepeMilieHb TOYOK MOPOAHOI MOKPIBIIL HA KOHTYP1 MEXaH130BaHOTO
KpIIJICHHS, HABEJICHUMU Ha pHuC. 2.
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Puc. 2. 3anexHicTh oCiIaHHS TOPOJIHOI MOKPIBJIl HA KOHTYP1 MEXaH130BaHOT'O
KPIIJICHHS BiJ P1BHS T'IPaBIIYHOTO HaBaHTa)KeHHs (y IJIOIIMHI Ha BiicTaHi 57,
ne M - BUIMKOBa MOTY>KHICTh BYT'UJIBHOTO TUIacTa, M): | — nepeaniid psj riapaBiidyHIX
CTINOK; 2 — OCAIOYHHI PAJT TIAPABIIYHUX CTIHOK
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Crig BiI3HAYMTH, IO TPU AOCATHEHHI MAaKCUMAJIbHOIO PO3PAXyHKOBOTO HaBa-
HTa)xeHHs, 110 nopiBHIOe 900 klla B mimomiBi OCHOBHOI MOKpIBIII Ha Biactadi 5™ B
MEKax 30HH B3a€EMOJ1i MEXaHI130BAaHOT'O KPIIUICHHS 3 0€3MOCEepeIHhOI0 MOKPIBIICIO,
B1I0yBaeThCs (hOpMYyBaHHS PYHHIBHUX JAepopMalliil MOpia MOKPIBAl 3 BTPATOIO iX He-
Cy4oi 31aTHOCTI.

AHaNOr1YHUN XapakTep MaloTh OCIJaHHSA CTIHOK MEXaHI30BaHOrO KpIIJICHHS
npu popMyBaHHI T1IPaBIIYHO HABAaHTAXKEHUX KOHTYPIB B MeXaX IUIOLUIMH pO3LIapy-
BaHHS, PI3HOBIJIAJIEHUX B TIOKPIBIJI1 ByTUJIBHOTO IJIACTa, 1110 BUiiMaeThest. OaHaK, 31
30UTBIIEHHSAM B1ICTaH1 BiJl MOKPIBJI1 BYTUILHOTO IUJIACTY A0 IUIOMIMHYU PO3IIapyBaHHS
B1I0YBA€THCS 3MEHIIEHHS BIUIUBY TiJIpaBiIidYHOrO0 HABAHTAXKEHHSI Ha OCIIAHHS TOUYOK
BEPXHBOTO KOHTYPY MEXaHI130BaHOTO KPIIJICHHS, a MAaKCHUMaJIbHI 3HaUY€HHS OCi/IaHb
BOTO KOHTYpPY 3HaxosATbes B aianas3oni 0,30...0,50 m.

3aJIe’KHICTh BIUIMBY IPOCTOPOBOIO TMOJIOKEHHS TIAPABIIYHO HABAHTAKEHUX
TUIOLIMH PO3IIApyBaHHS Ha XapakTep B3a€MOJii MOpiA MOKPIBIl 1 MEXaHI30BaHOIO
KPIIJIEHHS LTIOCTPYETHCA puC. 3.
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Kpartricts minpoOxu

Puc. 3. 3anexHicTh OCiIaHHS TOPOIHOI MOKPIBJI1 HA KOHTYP1 MEXaH130BaHOT'O
KPIIJICHHSI BiJl BIIHOCHOI BIZICTaH1 10 TUIOIIMHM po3miapyBaHs: 1...9 — rigpaBiiuHe
HaBantaxeHHs Bix 100 go 900 kIla (3 kpokom 100 kIla)

BunHo, 1o ocimaHHs TOYOK B MeXkaxX MIATPUMYBAHOIO MEXaHI30BaHUM KpIIl-
JICHHSIM KOHTYpPY BU3HAUA€THCA PIBHEM T1PABIIYHOTO HABAHTAXXEHHS 1 BIJCTAHHIO
710 TJIOLIMHU PO3IIAPYyBaHHA, MPUYOMY, THTEHCUBHICTH OCIAaHHS 3pOCTa€ 31 3011b-
IIEHHSAM T1IPaBIIYHOr0 HAaBaHTAXEHHS B MEXaX HalOUIbII HaOIMKEHUX 10 OYUCHO-
ro BUOOIO KOHTYPIB pO3IIapyBaHHS.

BucnoBku. BcTaHoBieH1 3aKOHOMIPHOCTI y (hOpMYyBaHHI TiIPOJUHAMIYHOTO
peXUMY B MeXax MOPYIIEHOTO MiJpoOKOI0 MAacWBY JO3BOJISIOTH 32 PE3yJbTaTaMU
YHCEJIbHOTO T1IPOreOMeXaHIYHOr0 MOJIEIIOBaHHS BU3HAYUTH PIBEHb BIUIMBY TiApaB-
JIYHOTO MepeBaHTaKEHHs, 1[0 CTBOPIOETHCS HA KOHTYpaXx JIOKaJbHO JUCKPETHUX TO-
BEPXOHb PO3IIAPYBaHHS B MekaX Oe3MocepeHbOl Ta OCHOBHOI MOKPIBEIb OYMCHOI
BUPOOKH, Ha XapakTep 1 pO3MOALT HABAHTAXKEHHSI HA MEXaH130BaHEe KPIIJICHHS JIaBH,
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Ta BU3HAYUTH OCHOBHI HANPSAMKH TEXHOJOTIYHOI Ai1i Ha TiApaBIIuHYy CKJIaJIOBY Ha-
PYy>KeHO-1e(POPMOBAHOTO CTaHy MOPOJHOT MOKPIBIII, 1[0 € BU3HAYAIBHOIO.

Pe3yabTaTu. JlocnimkeHHs 3aKOHOMIpHOCTEW (OpPMyBaHHS TipOreoMexaHiu-
HOTO CTaHy TiJpaBIIvyHO MEPEBAHTAXECHUX MACHBIB MOPIJ CKJIaJal0Th OCHOBY JJIsl PO-
3pOOKHU CXEeM YTNpaBiHHS HOPOJIHUMHU MOKPIBISIMU Ta OOTPYHTYBaHHS iX apaMmeTpis,
[0 € aKTyaJlbHUM JUIsl 3a0e3neyueHHs1 0e3aBapiiiHOi BIAPOOKH BYTUIBHUX IJIACTIB B
CKJIQIHUX TIPHUYO-TE€OJOrTYHIX YMOBax maxT 3axigHoro Jlonobacy.
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YUCJEHHOE UCCJIEJOBAHUE OCOBEHHOCTEM TEILJIOBOI'O
HOJIAA BOKPYI HOA3EMHOI'O 'TASOI'EHEPATOPA

Pazpaborana maTematudeckass Moienb GUIBTPAIMH U TEIUIONIEPEHOCA B MIOPOIHON KPOBJIE MO/I-
3eMHOTO Ta30reHepaTopa MpH BBHITA30BBIBAHMH YrojpHOTO Iiacta. [lo pesymbpratram MojenupoBa-
HUS YCTAHOBJIEHA KOHBEKTHBHAS U KOHAYKTHBHAs COCTABIIAIONIAS TEIJIOBOTO MOTOKA, TPOHUKAFO-
IIEr0 U3 PEaKIMOHHOTO KaHajla B BBIIIE3aJIEraloluii BOJOHOCHBIM TOPU30HT. [{aHbl OILIEHKH U3Me-
HEHUsI BEJIMYHMHBI MMOTOKA W TEMIIEpPaTyphl MOJ3EMHBIX BOJ B 3aBUCHUMOCTH OT MOIIHOCTH BOJO-
YIOPHOTO CJIOSL.

Po3pobnena maremarnuna mMozenb (uUIbTparlli 1 TETUIONEPEHOCY B MOPITHOT MOKPIBII Mija3e-
MHOTO Tra3oreHeparopa MpU BHUTa30BYBaHHI1 BYTUIBHOTO IUIAacTa. 3a pe3yabTaTaMU MOJICTIOBAHHS
BCTAHOBJICHA KOHBEKTHBHA 1 KOHJAYKTHBHA CKJIaJ0Ba TEIJIOBOTO MOTOKY, 110 MPOHUKAE 3 PEAKITii-
HOTO KaHaJIy Yy BHUIIE PO3TAIIOBAaHUIN BOJOHOCHHM TOPU30HT. JlaH1 OI[IHKKA 3MIHH BETUYMHU MTOTOKY
1 TeMIlepaTypH MiI3EMHUX BOJI 3aJI€XKHO BiJl IOTYXHOCTI BOJIOTPUBKOIO IIapy.
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