PO3POBKA POAOBUIU, KOPUCHNX KONAJINH

of calculation of the parameters of the directed destruc-
tion method.

Findings. We have obtained positive effect from the
use of the method in the laboratory. We have carried out
the experimental-industrial pilot test of the proposed
technical solutions aimed at the destruction of granite
blocks with uniaxial compression strength of 6-16 MPa
at Hlebodarovskoye Mining Administration.

Originality. For the first time, the method of directed
rock bresking by non-explosive destroying mixtures was
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proposed. Physics of the process and its parameters was
studied.

Practical value. The use of the proposed method al-
lows us to fulfill directed destruction of rocks of any
strength without dynamic influences on the massif.
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DETERMINATION OF THE TIME OF STABILIZATION OF ROCK
PRESSURE ON THE WASTE SEAM FLOOR

Hean. Onpenenenne JUIMTEILHOCTH CTAOMIIM3alMU TOPHOTO AABJICHUS B BHIPAOOTAHHOM IIPOCTPAHCTBE HOCPE-
CTBOM aHaJIM3a Ipolecca oceJanus Mo pab0TaHHO! 3eMHOM OBEPXHOCTH.

Metoauka. [TomydeHs! U poaHAIN3UPOBAHBI HATYPHBIC 3aMEphl OCEAAHUH 36MHON IMOBEPXHOCTH BO BpeMeHH. 11o
pe3yibTaTaM aHaJdW3a YCTaHOBJIEHA IPOJOJDKUTENFHOCTh AaKTUBHOM CTaauu cABMXEHUH. [IprMeHeH perpeccHOHHBINA
aHaJIM3 AU TTOTY4YEHHS 3aBUCHMOCTH BPEMEHH CTaOMIN3alii TOPHOTO IaBJICHHSI OT OCHOBHBIX BIMSIOMINX (DaKTOPOB.

PesyabTaThl. OnipeaeneHsl mapaMeTphl JIOTUCTHYECKON (PYHKITNH, OMUCHIBAIOIICH OCeIaHMsI 3eMHON MTOBEPXHOCTH
BO BPEMEHH IIPU OTHOCHUTEIBHO IIOCTOSIHHON CKOPOCTH OYMCTHBIX padot. [lomydeHs! ckopocTh mpoliecca, ero ycKkope-
HHE U CKOPOCTh M3MEHECHHUS YCKOPEHHsS KaK NPOM3BOAHBIC PA3HOTO MOPSAAKA yKAa3aHHOH JIOTMCTHYECKOW (DYHKIHH.
Ha ocHoBanuu ananmu3za rpadukoB pa3BHTHsI MpoLiecca OCENaHuUs, OCTPOSHHBIX ISl KaXXIOTO M3 PElepOB, BbIICICHBI
€ro cTaauy. HayajlbHas, aKTUBHas U 3aTyXaHus. yCTaHOBHeHO, 4YTO AJIUTCIBHOCTH AKTUBHOM CcTaauu, paBHasd BPpEMCHHU
CTa0MJIM3allM TOPHOTO JABJICHHS, OIPENesieTC s, MPEeXIe BCEro, IIyOnHON pa3paboTKu, MpUYEM 3Ta CBS3b OIKCHIBA-
€TCsI SMIIUPUUECKON CTETIEHHON 3aBUCUMOCTBIO.

Hayunasi HoBu3Ha. 3aKiio4aeTcs B YCTaHOBJICHUH IIPOAOJDKUTEILHOCTH Ipoliecca CTabMIN3auy TOPHOTO AaBJie-
HUSL B BBIPAOOTaHHOM IIPOCTPAHCTBE YEPE3 OCENAaHMs 3€MHOM HMOBEPXHOCTH. Y CTaHOBJIECHA CBA3b MEXKAY BpPEMEHEM
HapacTaHUs JaBJIEHN TOPHOTO MacCHBa 10 BEMMUMHBI yH (THMApoCTaTHYeCcKOe JaBICHNUE) U ITyOHHON pa3paboTKu.

IpakTnyeckas 3HaunMocTh. VHbOPMALNs 0 MPOJOIDKUTEIFHOCTH aKTUBHOW CTaIWHU CIBHKCHHUS OJPaOOTaHHOM
TOJILH TTO3BOJIUT NPUHATH pellieHre 00 OTCTaBaHUU MOATOTOBUTEIBHBIX pabOT OT OYUCTHBIX, 00ECIICUUBAIOIIEM XOPO-
1Iee HKCILTYyaTalHOHHOE COCTOSIHHE BHIPA0OTKH, MPOBOANMOM 10 OOPYIICHHBIM MTOPOAaM.

KaroueBble cioBa: crmabunuzayusi 20pHO20 0asieHust, 0CeOaHUst 3eMHOU NOBEPXHOCINU, AKMUBHBLI NePUo0 0CeOaHs.

AxkTyanbHOCTh npodiaemsl. Iloanep>kanue MoAroTo-
BUTEJIBHBIX BBIPAOOTOK B HOPMaJIBHOM SKCILTYaTallHOHHOM
COCTOSIHMH Ha TITyOOKHX IIaXTax JIO CHX IIOp OCTaeTcs He-
paspemmMoii mpobaeMoil TopHOTO Tpon3BoACTBa. Pacrio-
JIO’)KEHHE BBIPAOOTOK B OOPYIICHHBIX M YIUIOTHSFOLINXCS
rmoponax 00eCIieuMBaeT HEOOXOMMMYI0 MX yCTOYHBOCTS,
HO TP YCJIOBHH, YTO BMEIIAIOIIUE MOPOABI JOCTATOYHO
YIUIOTHWIINCH, ¥ JABJIICHHE Ha MOYBY OTPabOTAHHOIO IUIa-
cra crabunm3upoBanock [1]. JIis npruMeHeHusT yKa3aHHOTO
criocoba OXpaHbl TOJTOTOBUTENILHON BBIPAOOTKH aKTyallb-
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HBIM BONpPOCOM SIBJIIETCSI YCTAHOBJIEHHUE PaLIOHAIBHOIO
OTCTaBaHUs IPOXOJYECKHX pPabOT OT OYHMCTHOH BBICMKH,
OIPE/IENIIEMOr0 BPEMEHEM BOCCTAHOBJICHUS JABJICHUS B
BBIPaOOTAaHHOM TPOCTPAHCTBE.

Auanau3 nmyoamkamuii. B pa6ore [1] mpemcTaBiens!
pe3yNbTaThl IAXTHBIX HATYPHBIX 3aMEPOB JIaBJICHUS 00-
PYLICHHOW MOPOIHON TOJIIM HA MOYBY OTPaOOTaHHOTO
IUIACTa, B3SIThIE 1O TOKA3aHUSIM IMHAMOMETPHUYECKHX
IUIOIIA/IOK, 3aK/IaJbIBAEMbIX B OyTOBBIE IIOJIOCH! BCIIEH 32
poxoaoM JyaBbl. [lokazaHus BEepPTUKAIbHOTO AABICHUA
MOPOJIHOTO MaccHBa (PUKCHPOBAIUCH B Pa3HbIe MOMEHTHI
BpeMeHU. Ha 0oCHOBaHMU MOJTyYEHHBIX dKCIIEPUMEHTAIIb-
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HBIX JaHHBIX aBTop [1] chopmymmpoBan ciemyrommue pe-
KOMEH/Ial[MK: Ha riiyouHax paspabotku mo 500 m orcra-
BaHHE IOATOTOBUTENBHBIX PabOT OT OUYMCTHOTO 3a00s
nomkHo mpessimars 0,6L (rme L — mmua naBel, M) win
0,6L/V (rme V — cpenHecyTOYHOE TIIOJBUTAHHE JIABHI,
m/cyT). B JlonGacce riryGuHa BemeHus paboT yxKe B psijie
cinydaeB mpocturaet ormetkd 1500 m (mraxtsr ,, 1-2 J13ep-
xuHckoro” u ,Kpacueiii [laptuzan”). Ocraercst He sic-
HBIM: IPABOMEPHO JIM UCIIONB30BaHKe peKOMeHaaui [1]
Ha ITyOOKHMX IIaxTax.

AHaNOTWYHBIA TOAXOA K M3MEPEHHIO IABICHUS II0-
poa B BBIpaOOTaHHOM IPOCTPAHCTBE OBLT HCIONB30BaH B
pabote I'amanosuya JI.H. , ccrenoBanue 3aKkoHOMEpHO-
CTel MPOSIBICHUS] TOPHOTO JaBJICHUSA B BBIPAOOTAHHOM
MIPOCTPAHCTBE MPH BBIEMKE YIJIA CIIOSIMU B UensaOnHCKOM
Gacceiine”. B otmnuue ot uccienosanuii [1], omHoBpe-
MEHHO C M3MEpEHHEM JaBJICHHs H3y4yalloCh OMyCKaHHE
36MHOM IIOBEPXHOCTH HAJ UCCIENLyEMOW JIaBOMl BJOJb
HalpaBJeHus ee IBIKEeHUs. KoMIuiekcHble HccienoBa-
HUSI TTO3BOJIMITM YBSI3aTh MPOLIECC CABMKEHUSI MaccuBa C
XapaKkTepoM M3MEHEHHs aBJICHHS HA MOYBY CJIOS B BBI-
pabOTaHHOM MPOCTPAHCTBE. Y CTAHOBJIEHO, YTO CTaOMIIH-
3aIusl IaBJICHHUS HA MOYBY OTPaOOTaHHOTO IUTacta Ipo-
UCXOJUT OJHOBPEMEHHO C 3aBEPIICHHEM aKTHBHOTO
NIepHOJa OCEAaHUM 36MHOM IOBEPXHOCTH.

CrenoBaTenbHO, JUIMTENFHOCTh AKTUBHOTO MIEPHOJA, a
3HAYUT M BPEMs BOCCTAHOBIICHHSI TOPHOTO JaBJICHHUSA B
BBIPa0OTaHHOM MPOCTPAHCTBE, MOXKET OBITH YCTaHOBJICHA
10 pe3ysibTaTaM MapKIIeHAepCKUX HaOMIOAeHHH 3a oce-
JTaHUEM T0/Ipab0TaHHOM 3eMHOI moBepXHOCTH. [Ipu sTOM
aHaIn3 C/ABW)KCHUH 3€MHOM ITOBEPXHOCTH BO BpPEMEHH
MOXeT ObITh mpoBeneH no metoauke FO.H. [MaBpuienko
[2]. Ipennaraembrii MOAXOJ MO3BOJIUT H30EKaTh TPYHIO-
€MKUX ¥ MPOJOJDKUTENBHBIX MAXTHBIX SKCIIEPUMEHTOB U
0000IINTH PE3yIBTATHl HAOIIOACHNH IS IIAXT C Pa3sHBIMA
TOPHO-T€0JIOTHUECKUMHU YCIOBHAMH pa3pabOTKH.

Heab paboTbl — ONPEAETUTh ATUTEIBHOCTE EPHOAA
cTabMIM3aluy TOPHOTO JTAaBJICHUS Ha MOYBY OoTpaboTaH-
HOTO IUlacTa 4yepe3 BpeMs aKTHUBHBIX OCEJaHUN 3eMHOU
IIOBEPXHOCTH.

OcHoBHAfl YacTh HccaeaoBanuii. McxononeiMu gaH-
HBIMH JUISl YCTaHOBJICHUS 3aBUCHMOCTH BPEMEHH aKTHB-
HBIX OCEJaHWH 3EeMHOI TOBEpXHOCTH IOCIY)XWIH pe-
3yJIbTaThl HUBEJIHPOBaHUS 4 yYacCTKOB JKEJIE3HBIX JOPOT
(tabn. 1). B kauecTBe mpumepa HpelcTaBicHa BBIKOIHU-
POBKa W3 IIaHa TOPHBIX padoT maxTsl , M. M.B. @pys-
3e" (puc. 1).

Jana M & 3am.

i |

Puc. 1 Buwixonuposka 3anaowuoti nagvl No 8 uz niana
eopuwix pabom waxmul , Um. M.B. @pynze" no
nracmy hg
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Tabauya 1
CaeneHns 0 HaOIIOAaeMBIX MTOAPA0OTaHHBIX yJacTKax
T OpHO-Te0IOrHYECKHEe
U ropHorexHuueckue | CBeAeHHs O TPacce HUBEIUPOBAHUS
yCIoBHS
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B Tabn. 1 npuHATE 0003HaYEHHUS: M — MOIIHOCTH
mwiacta; H — rmyOuna pa3pa®oTkw; o — yroyi majacHHs
miacta,; L., — IyiMHa BEIEMOYHOI'O CTOJI0a; |p — [miar ycra-
HOBKHM penepos; Ny — KOIM4ecTBO HabII0AaeMbIX pere-
POB, B3ATHIX IS IOJIy4EHHs 3aBUCHMOCTEH.

[Io pe3ynpraTaM HaTypHBIX 3aMEpOB CTPOWIHU
rpadguyecknue 3aBUCUMOCTU Pa3BUTHS OCEJaHUI 3eMHOU
MOBEPXHOCTH BO BPEMEHH JJIsI KaXKAOTO 3aMEpHOro
MYHKTa B CHCTeMe koopauHar t —# (BpeMs — ocenaHus),
KOTOpBIE ONHMCHIBAIOT MOCTENIEHHOE HapacTaHWE CMelle-
HUH MU MTOJXO0JIE JIaBbl K HAOII0aeMON TOYKE, aKTHB-
HYIO 4acTh IpoIiecca Hocie MPOoX0a OYUCTHOTO 32005 1
MOCIIeNyIoIIee 3aTyXaHue CIBIDKCHHS 3€MHOM IOBEpX-
HOCTH. JIJI1 YeTKOro M OJHO3HAYHOIO pa3lesIeHHs CTa-
il (HavalpHyr0, aKTHBHYIO WM 3aTyXaHHs) Mporecca
CIBI)KEHMS HCIIOIB30BaHa MeTOMMKa [2], corjacHo Ko-
TOpPOM NpPHU IMOCTOSIHHOM CKOPOCTH IOJBHUIAaHMSI JIaBbl
oce/laHMs 3eMHOH MOBEPXHOCTH BO BPEMEHM OIUCHIBA-
I0TCS JIOTUCTUYECKON (pyHKIMEH, MM

0 =, - - ), &)

e #x — KOHCYHOE 3HAYCHUE OCCAaHnil HEKOTOPOM TOUKH
3eMHOH MOBEPXHOCTH; ff; — dMIUPUYECKUil koddduim-
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SHT, ONpeAesIeMbIil M0 AaHHBIM HaOmromeHui; to — Bpe-
Msi, MpoOLIeALIee OT Hayala BO3ICHCTBUS Ha pemep 10
MOMEHTA MPOX0Jia CTBOPA JIABbI MO HUM.

[apametpsr (7k, f1, to) 3aBucumoctu (1) ast Kaxo-
r0 M3 pacCMaTPHBacMBIX PEIEPOB, YCTAHOBJCHHEIC ITy-
TeM pELICHUS YPaBHEHHH JJIA TPEX TOYCK, CBEICHHI B
Tabn. 2. B xauecTBe mpuMepa Ha puc. 2, g TOKa3aHa Kpu-
Basi OCENIaHMi, TOCTPOCHHAsl B COOTBETCTBHHU C (PYHKIIH-
eit (1) msa perrepa P4 (puc. 1), aast KOTOPOro UCKOMBIE
napametpsl cocraBuwin: fp = 175 cyt, 7 = 0433 M u
f1 = 7-10°. Ha puc. 2, a TOUKH 3aMEPOB OTMEUECHBI POM-
Oamu.

Kpusas ocenanus (puc. 2, a) GepeT HaYanIoO U3 TOYKH
¢ koopauHatamu (fp, 0) U Bo3pacTaeT 10 ypOBHS KOHEY-
HBIX OCCJAaHHW 7k TOJA YIJIOM HAKJIOHA, 3aBUCAIIUM OT
kodpdunmenta f;. UeMm momoxke KpuBas, TeM 3HAUCHHC
KO3 HUIEEeHTa MEHBLIE U ONPEeIIAeTCs BEIMYUHOI 1M0-
psnka 10°. Yem kpyde kpuBas, TeM GOJIbIIE BETHYMHA
xodddurmentTa, kotopas Ha mopsok Beime (10°). Ko-
s duumenT f; moadupancs A KaxKAoi paccMarpuBae-
MOM TOYKH 3€MHOM IOBEPXHOCTH UHAUBUAYAJIBHO.

Hauano xoopaunar (t = 0) COOTBETCTBYyeT BpeMEHH
MOAX0/Ia JIaBbl TOJl PAacCMaTPUBACMYI0 TOUKy. Tak Kak
MOMEHT MOJXOJa JIaBhl K PacCMaTpuBacMoOil TOYKE U
HaYyajo OCH aOCIHCC TODKHBI COBMANaTh, TO JaHHbIC 3a-
MEpOB CMEIIAICH BJIEBO 10 OCH abCLMCC HA BEJIUUYHHY,
paBHYIO BpEeMEHH C Hayana paboThl JIABBI 0 MOMEHTA ¢
MOJXO0Ja IOJ paccMarpuBaeMyro Touky (perep). Bums-
HHE JIaBbl HA TOYKY 3€MHOH MOBEPXHOCTH MPOCIIEKUBA-
eTcsl elle O MOJX0Aa JIaBhl K Heil 3a ty CyTOK, mo3TOMY
OIpe/IeNINTh MOMEHT Hadajla BO3ACHCTBHSA Ha TOT WU
WHOU pemep mpobiematnyHo. B paborte ee 3HaueHme
MPUHUMAIIOCH CJIEAYIOIIMM 00pa3oM: MOCie HOCTPOSHUS
KpHBO#l (paKTUUECKHX OCEellaHWil B IUIaBaIOLICH CHCTEMe
KOOPAMHAT 10 TpadKy yCTaHABIMUBAICS MEPUO BpeMe-
HH tp, ¢ KOTOPOTrO OCeNaHusl B TOYKE HAYMHAIN 3aMETHO
YBEJIMYUBATHCA.

Hanee mo 3aBUCHMOCTH OCEHaHHH aHATM3HPOBAIUCH
CKOpOCTh pa3BuTHhs mporecca V(t), yckopenne a(t) u cko-
POCTB H3MEHEHHs ycKopeHus oa(t).

Ckopocts pas3Butust mporecca V() siBisieTcs mepBoit
npon3BoaHON (yukimu (1)

VO =27, (t+)- e 20 @)

C HauvajnoM BO3JEICTBHA JaBBI HAa 3eMHYIO IOBEpX-
HOCTh CKOpOCTh V(i) MOCTeNeHHO HapacTaeT, TOCTUTaeT
MaKCHUMAaJIBHOTO 3HaU€HMsI U MOCTENEHHO OIyCKAaeTCs JI0
HyJs1. B MOMEHT NOCTHXKEHUsI MaKCUMaJIbHOW CKOPOCTH
MIPOUCXOITUT Tieperud KpuBoi ocemanuii. s pemepa P4
(puc. 1) xpuBas CKOPOCTH €ro OCEIaHHs BO BPEMEHH
IpUBeeHa Ha pHuc 2, 6. MakcuManbHas CKOPOCTb UL
paccmarpuBaeMoii Touku HaOmogaercss Ha 95 neHpb mo-
CJIe TIPOXO0/1a JIaBbI MO]] PETIEPOM.

VYckopeHue mpouecca OCENaHui XapaKTepHU3yeTcs
BTOpO# Mpou3BogHOM yHKIwH (1)

a(t) =27, - B, e 2. g (141, ] 3
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st ouku P4 xpriBast ycKopeHHs1 [TOKa3aHa Ha puc. 2, 6.
Ee ananu3 mokaspIBaeT, YTO YCKOPEHUE MAKCHMAJIbHO B
Hayane TIPOLEcca CHABHKEHWs, [OTOM IIOCTEIIEHHO
YMEHbBIIACTCS, IPHHUMAET HyJIEeBOE 3HAYCHUE B MOMEHT
IOCTH)KEHHUSI MAKCUMAITbHOM ckopoctH (95 meHs), mocie
9ero MEepeXOAUT B OTPHULATEIBbHYIO O0IAacTh U CHOBA
OPHOIMKAETCS K HYJIIO.

Tpetsst mponssoanas ¢pyukmuu (1) mokassiBaeT cko-
POCTh M3MEHEHHUS yCKOpeHus (puc. 2, 2)

sa(t)=4-n, - B2 -(t+1,)- e 5 L3 2. 5 (4, ] (4)

Y,
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Puc. 2. Ipaguueckoe npedcmasnenue pazeumus oce-
Oanutl 3eMHOU NOBEPXHOCTIU 80 6PEMEHU HA NPUMe-
pe mouxu P4 (puc. 1): a) kpusas ocedanuit; 6) Kkpu-
6asl CKOpocmu 0ceOanull, 8) Kpueas YCKOPEeHus.
ocedanuil; 2) Kpuast UsMeHeHUsl YCKOPEHUsL

Jns onpesenieHust JUIMTEILHOCTH aKTUBHOTO TIEPHO-
Jla OCeIaHMI 36MHOU MOBEPXHOCTU YJO00HO BOCIIOJIB30-
BaThcs QyHKuumeit (4). B kadecTBe Havasa akKTHBHOTO
Mpolecca CABMKEHUS TPUHUMAETCS MaKCUMaIbHOE OT-
pUlLaTenbHOE 3HAYEHUE CKOPOCTH H3MEHEHUsl yCKope-
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Hust da(t), a OKOHUaHHE paccMaTPUBAEMOro Mpoiiecca
COOTBETCTBYET HYJIEBOMY 3HAYCHHUIO M3MEHEHUS YCKO-
peHus.
3aBUCHMOCTH, IMOJOOHBIC MPUBEACHHBIM Ha pHUC. 2,
MOJTyYEHBI JUTsI K&KIOTO perepa aHaIu3upyeMbIX 3amep-
HBIX CTaHHI/Iﬁ, a YCTaHOBJICHHAA IJIWUTECIBHOCTh aKTUBHO-
ro mepuoja npejacrasieHa B tabm. 2. B tadi. 2, kpome
TOro, yKaszaHa riyouna paspaborku (H) u mecromosno-
JKEHHE TOYKH OTHOCHTEIILHO Pa3pe3HOM MeYd B OJAX OT
JUTHHBI BBIEMOYHOTO cToJ6a (S).
Tabnuya 2
Pe3ynbTaThl 00pabOTKH SKCIIEPUMEHTABHBIX JTAHHBIX

AKTHBHBIH NTEPHOA
oceslaHuil, cyT

\E g Tk, B tOl G:S): t S, H,
S 2| MM 1 cyT z akT | joy | M

g | F

< T

2| g

= o
1|P1|{0252| 1.10° | 37| 135 | 345 | 210 |0,063| 890
2 | P2|0,4155| 1.10° | 68| 105 | 320 | 215 |0,174| 890
3 | P3|0,3565| 1.10° | 76| 90 | 315 | 225 |0,286| 890
4 | P4|0,433| 7.10° |175| 30 | 285 | 255 [0,397| 890
5|P5|0,372| 7.10° |175| 30 | 285 | 255 |0,508| 890
6 | P6|0,397| 7.10° [175| 30 | 285 | 255 |0,619| 890
7 |P7|0,312| 7.10° [175| 30 | 285 | 255 |0,730| 890
8 |P8|0,219| 7.10° [175| 30 | 285 | 255 |0,841| 890
9 |P9|0,243| 1.10° |140| 30 | 240 | 210 (0,952| 890
10|{R1|0,3365| 1.10° | 79| 90 | 300 | 210 |0,257| 1030

11|R2|0,309| 1.10° |108| 75 | 285 | 210 |0,257| 1030
12|Vv2| 0,39 | 85-10° |130| 45 | 295 | 250 |0,500( 1100
13|C1| 0,37 | 2.10° |120| O | 155 | 155 |0,689| 560
141C2|0,403| 2.10° [120| O | 155 | 155 |0,722| 565
15|C3| 0,41 | 2.10° |120| O | 155 | 155 |0,756| 570
16|C4|0,398| 2.10° |120| O | 155 | 155 |0,789| 575
171C5|0,369| 2.10° |120| O | 155 | 155 |0,822| 580
18|C6| 0,35 | 26-10° |110| O | 140 | 140 |0,856| 585
19(C7|0,308|27-10° {100 O | 135 | 135 |0,889| 590
20|C8|0,254|32:10° 100 O | 120 | 120 |0,922| 595

AHanm3 MoJy4yeHHBIX IpaUKOB MO3BOJIMI OTMETHTH
CIIeIyoie OCOOEHHOCTH MpoIlecca OCeNaHusl 3eMHOMN
noBepxHocTH. Havano mpomecca MOXXET Kak COBMAIATh
CO BpPEMEHEM I10JIX0/ia JIaBbl K JAHHOH ToYKe (9TO MMeeT
MECTO TpH 1moApaboTKe 3eMHOW MOBEPXHOCTH 4 BOCTOY-
HOM jaBoit maxtel ,MM. XIX cwesma KIICC"), tak u
HaOMIOATECS yXKe depe3 HEKOTOpoe BpeMs IIOCIe Mpo-
X0Jja OYUCTHOro 3a60s. UeMm OBICTpee M3MEHSIOTCA BO
BpPEMEHH OCeJaHus, TO ecTh 4eM Kpyue kpuBas (1), Tem
KOpode MepuoJ akTHBHBIX OCEeJaHWH, M HaobopoT. Bpe-
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Ms Hadajia MpoIiecca 3aBHCHT TaKXKE U OT MECTOPacCIo-
JIO)KEHUSI TOYEK OTHOCHUTEJIBHO pa3pe3Hoi mneuun. Yem
Oike TPOEKIHs TOYKH Ha IMOYBY IUTACTa K Pa3pe3HOn
MeYH, TeM TI03Ke HaONI0MaeTCs aKTUBHOE CIBIDKEHHE
MOBEPXHOCTH. B nanbHeiiemM nHTepBal Mexay Hauyaaom
OoCH alCICC W HAayajoM aKTUBHOTO MEpHoJa COoKparia-
eTcs u crabusmsupyercs (tabim. 2).

B nauOosnbIieii cTeneHn Ha MPOJODKUTCIBHOCTD aK-
TUBHOW CTaJIMM PAa3BUTUSA MpoIlecca BIHMSICT TIIyOMHA
pa3pabotku. Ha puc. 3 nmokazaHo mojyie KOppeNsuu Jyist
aHaIN3a W3MEHEHUS UTUTCIFHOCTH aKTHBHOTO IIEPHOMAA
ocemaHuid OT TIyOWMHBI Pa3pabOTKH MECTOPOXKICHUS.
B BBIOOpKY, KpOME JIaHHBIX Ta0OJ. 2, BKIHOUYCHA TOYKA C
koopauHaTamu (240; 78), B3sTas M0 pe3ynbTATaM HCCIIe-
nosanui JI.H. 'ananoBuua.
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Puc. 3 3asucumocmv onumenvHocmu akmueHo2o ne-
puooda ocedanuii om 2nyounsl paspadomxu

[IpencraBneHHOE KOPPESIIMOHHOE MOJIE OMHCHIBACT-
Cs CTETIEHHOM 3aBUCHMOCTBIO, CyT

takmza'Hb- (5)

JIis HaXOKIICHHMSI TTApaMETPOB PErpeccHr MpoBeIcHa
ee smreapu3arms In(t,) = In(a)+b-H, mocie yero mero-
JIOM HAaMMCHBIINX KBaApaTOB OIMPEACIICHbI 3HAUYCHUA KO-
3()GUUMEHTOB M TOJTY4YeHO CIeAyIollee YpaBHEHHE pe-
rpeccuu

IN(tye) = -0,314+0,84-H,

KOTOpOE TIOCIIE MOTCHIMOHUPOBAHNS CTAHOBUTCS HCKO-
MBIM YPaBHEHHEM PETPECCHH, CyT

t,0, = 0,73 - HO*. (6)

IMapametp b B crenenHo#t QyHKIMHU SBISIETCS KOIG-
(GUIEHTOM ee 3JTaCTUYHOCTH, IOKA3bIBAIOLIAM, Ha
CKOJIBKO TPOICHTOB B CPEIHEM H3MCHSCTCS JUTHTEIb-
HOCTb aKTUBHOI'O II€pUOJa OCEJaHUM/, ecild [IyOUHa pas-
paboTkn n3MeHHuThCs Ha 1%.

WHaekc Koppessuuy IOJyYSHHOTO YpaBHEHHS pe-
rpeccuu paser 0,892, a nanexc nerepmunanum — 0,796, To
€CTh BapHaIls pe3yIbTaTHBHOTO Mpr3Haka (t,) Ha 79,6%
oOBsICHSIETCST Bapuanmeil riyomnsl paspaborku (H), a
20,4% npuxomutcs Ha JONIO OPYruX (AakTopoB, B TOM
YHCIIC W HA PACCTOSHHEC MEKIY MPOCKIHEH TOYKH 3eM-
HOMW MOBEPXHOCTH Ha JIMHUIO IJIaCTa OT pa3pe3Ho MeuH,
MOIIHOCTS IJIACTa U TIp.
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JluHus perpeccuu XOpomo MPHONMKACT HCXOIHBIE
JTAaHHBIE, O YEM CBHUJIETEIBCTBYET CPEAHssA OMMOKa am-
npokcumanuu, paBuas 9,5%. CyliecTBeHHOCTh ypaBHe-
HUSI pEerpeccu B LIEIOM YCTaHOBJIEHA 1o F-kpurepuio
@umepa Fpeq = 17,45 > Fy6, = 4,26 ipu ypoBHE 3HAUH-
moctH o = 0,05.

BeiBoabl. [Ipo1omKUTeNsHOCTD Mpoliecca CTabmIn-
3allMd TOPHOTI'O JAaBJICHHS Ha TOYBY OTpPabOTaHHOTO
I1acTa, npexJie BCero, 3aBUCHT OT IIyOHMHBI pa3padot-
KM MECTOPOKACHUSI 1 MOXKET OBITh ONpejeseHa o M-
NUPHYECKOHl cTeneHHON 3aBucuMocTH (6). CyniecTBeH-
HOCTh YPaBHEHUs perpeccuu MojaTBepkaeHa no F-kpu-
Teputo dumiepa co cpenHeil OMMOKON ammpOKCUMAITHH
(9,5%). CBsi3b MKy MOKA3aTEISIMU TECHAs!, YTO MOKa-
3piBaeT mHAeke koppemsuuu (0,892) w uHmeke merep-
muHarmu (0,796). Ha Bceii mpoTsSKEHHOCTH BBIEMOYHO-
ro crojba, Npu OTHOCHTENBHO TOCTOSHHON CKOpPOCTH
JABWXXCHUA JIaBbl, BpEMA CTa6I/IHI/I3aLU/II/I OAUHAKOBO,
KpOMe ero KpaeBbIX uacTeil. Bo3ne paspesHoit neuu u y
KOHIIEBOI 4acTH cToiba JUIMTENBHOCTh paccMarpuBae-
MOTro mporecca, B cpenneMm, Ha 1520 cyTok kopoue.
Kpowme Toro, uem Gmmxe pernep K pa3pe3Hoil medu, Tem
M03Ke HAYMHAETCS aKTHBHAS CTas OCETaHMUs MacCHBa
TOPHBIX MOPOJ.
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Mera. BusnaueHHs TpuBanocTi cradinmizanii ripHu-
4Oro THCKY y BHPOOJIEHOMY IIPOCTOpi Ha MifCcTaBi aHa-
JIi3y TPOIECY OCIIaHHS BiANpalibOBaHOI 3€MHOI MOBEp-
XHI.

Metoaunka. OTpuMaHi Ta mMpoaHali3oBaHI HATypHIi
3aMipH OCiZIaHb 3eMHOI MOBEpxXHi y 4aci. 3a pe3yibTa-
TaMH aHaJli3y BCTAHOBJICHA TPUBAJICTh aKTUBHOI cTaii
3CcyBiB. 3aCTOCOBAaHHMU pErpeciiHUN aHaji3 A OTPH-
MaHHS 3aJIe)KHOCTI dacy cralimi3amii TipchbKOTo THCKY
BiJ 3araibHAX (aKTOPiB, IO BIUTMBAIOTH HA HHOTO.

Pe3yabraT. BusiBieni napaMeTpu JoricTHuHOi Qy-
HKIT, [0 OMKCYE OCiJJaHHs 3eMHOT NOBEPXHI y 4aci npu
BiTHOCHO TMOCTIHHIA MBUAKOCTI O4MCHUX pooOiT. OTpu-
MaHi HMIBHAKICTB Mpolecy, HOro NMPUCKOPEHHS Ta MIBUA-
KIiCTh IPUCKOPEHHS SIK MOXIiJHI Pi3HOro piBHS BKa3aHOI
norictrmyroi (yHkii. Ha mifgcrasi aHamizy rpagikiB pos-
BUTKY TIPOIIECy OCiJJaHH:, IO MOOYAOBaHi Al KOXKHOTO
3 pemepiB, BHIIEHI Horo cramii: HadalkHA, aKTHBHA Ta
3racaHHs. BCTaHOBIIEHO, IO TPUBATICTh AKTHBHOI CTaI1,
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10 TOPIBHIOE Yacy cTadiizalii ripChKOro THCKY, BU3HA-
YaeThCs, HacaMmepen, TIIHOMHOI PO3pOOKH, MPUIOMY
el 3B’ 30K ONMHCYETHCS EMITIPHYHOI0 CTYIIEHEBOKO 3a-
JIKHICTIO.

HayxoBa HoBu3Ha. [lomnsirae y BCTaHOBIIGHHI TpHBa-
JIOCTI mporiecy crabimizalii ripchbKoro THCKY y BUPOOJIe-
HOMY HPOCTOPI 4epe3 OCiJiaHHs 3eMHOi nmoBepxHi. Bera-
HOBJICHUH B32€MO3B’ 130K MK YaCOM HApOCTAaHHS THUCKY
ripChbKOro MacuBy J0 piBHS pH (riIpoCTaTUYHOTO THCKY)
1 TIIMOMHOIO PO3POOKH.

[pakTnyna 3HaynMmicts. [HPOpMaris mpo TpuBa-
JICTh aKTUBHOI CTaJii 3CyBIB MigpOOJICHOT TOBIII JO3BO-
JUTHh TIPUHHATH PIIICHHS IIOAO BiACTaBaHHA IiATOTOB-
9uX poOIT BiJ OYHMCHHUX, MIO 3a0€3MEeUYHUTh 33aJ0BUTHHHUNA
eKCIUTyaTalliiHIi CTaH BUPOOKH TMpH MpPOBEAEHHI ii 1o
00BaJICHUM TTOPOJIAM.

KirouoBi ciioBa: cmabinizayis 2ipcbko2o mucky,
0CiOanHsa 3eMHOT NOBEPXHI, aKMUHUL Nepiod 0CiOaHHs

Purpose. To determine the time of stabilization of
rock pressure in the worked-out area through the analysis
of undermined earth surface subsidence process.

M ethodology. We have obtained and analyzed natu-
ral measurements of the earth surface subsidence in the
course of time. On the base of the results of the analysis
we have determined the duration of the stratum move-
ment active stage. We have applied regression analysis to
find out the correlation between the rock pressure stabili-
zation time and basic factorsinfluencing it.

Findings. We have determined the parameters of
the logistic function describing earth surface subsidence
in time when the speed of the extraction work is constant.
We have obtained the speed of the process, its accelera-
tion, and acceleration speed as derivatives of the different
order of the indicated logistic function. Based on the
charts of subsidence process progression, which were
built for each benchmark, we have divided it on initia,
active, and attenuation stage. It has been determined that
the duration of the active stage, that equals the rock pres-
sure stabilization time, depends, first of al, on depth.
This relation is described by empirical power-law de-
pendence.

Originality. We have determined the rock pressure
stabilization time in worked-out area through the consid-
eration of earth surface subsidence. The relation between
the time period, required for rock massive pressure to
reach the level yH (hydrostatic pressure) and mine depth.

Practical value. Information about the duration of
the active stage of the undermined massif subsidence will
allow making the right decision about the delay time be-
tween preparation work and extraction work, which pro-
vides a good operational state of working driven in the
broken-down rock.

Keywords: rock pressure stabilization; surface sub-
sidence; period of active surface subsidence
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