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PACYETHASl CXEMA HAYATNA COBMXEHUSA 3EMHOU NOBEPXHOCTU NMPU EE
NOAPABOTKE YIroJibHbIMU NIMACTAMU

Ipusedenvl pezyrbmamol aHATU3A PAKMOPOS, ONPEOSTIOUUX HAUATO COBUICEHUSE 3eMHOU NOGePX-
HoCmU U paspabomand cxema onpeoeenis pasmepos 6blpabomaHHo20 NPOCMPAHCIEA, NPU KOMOPBIX

HAYUHAEMCA COBUINCEHUE 3eMHOL noeepxrHocmu.

Knroueevie cnosa: cxema, CdGHOfC@H’Lle, npPOcHO3, 3eEMHASL NOBEPXHOCMDb, /VZO./'lebllZ niacm.

[Ipy COBPEMCHHOM pa3BUTHH HAYKH U
TCXHHUKY MPAKTUICCKH HEBO3MOXKHO C TOMO-
b0 TPUOOPOB  3aUKCHpOBaTH HAYAIIO
CABWIKCHHSI 3EMHOM TIOBEPXHOCTH TPU €C
moApaboTKE YroJibHbIME IuTactamu. [1o 3Toif
MPUYUHE 3TOT BOIPOC JIO HACTOSIIETO BpE-
MCHU OCTACTCS MPAKTUYCCKH HEH3YyUCHHBIM.
Haubonee MEpCHICKTUBHBIM —HAMPABICHHEM
MPOTHO3a TAPAaMETPOB CIBWIKCHHS 3EMHOM
MTOBEPXHOCTH SIBJISICTCS MATEMAaTHIECKOE MO-
nemupoBanue. CoriracHO M3BECTHBIM MaTeMa-
THYCCKUM MoJieisim [ 1], onmceiBaommm mpo-
IECCHI TOJBKO HAJ[ JBUKYNIMMCS OYHCTHBIM
3a00eM, HE MPE/CTABISCTCS BO3MOKHBIM YC-
TAaHOBUTh HAYAJO CJABWKCHUS 3EMHOU TIO-
BEPXHOCTH TPH PA3BUTHH OYMCTHBIX pPadoT
JUIE KOHKPETHBIX TOPHOTEXHUYCCKUX H TOp-
HO-TCOJIOTUYCCKUX YCIOBUH. AKTYyaabHOCTH
paccMaTpUBacMOro BOIIPOCA CBsi3aHa C pas-
paboTKOW pPEKOMCHJAIMI TI0 JIMKBUIAIMH
WM CBCJCHUIO JI0 MUHMMYMa HETaTWBHOTO
BIUSHUS HA 36MHYIO IOBEPXHOCTH OTPAOOTKH
YTOJBHBIX TLIACTOB.

Lenpio paboTHl SBISICTCS TPOAHAIUZUPO-
BaTh (AaKTOPBI, OMPEACTSAIONIUE HAYaAI0
CABVIKCHHS 36MHOM TIOBEPXHOCTH U pa3pado-
TaTh CXEMY OIPCICICHUS Pa3MEPOB BBIPAOO-
TaHHOTO TPOCTPAHCTBA, IIPU KOTOPBIX HAYH-
HACTCS CIBIDKCHUE 3EMHOM MMOBEPXHOCTH.

¥Ycranosneno [2], yTO B OAHMX TOPHO-
TCOJIOTHYCCKIX  YCIOBHUSX MaKCHMaJIbHOE
OCEellaHNE 36MHOW MOBEPXHOCTH 1], IPAKTHU-

9eCKM  (QYHKIMOHAIBHO (KOPPEISLHOHHOC
OTHOIICHHE  HAaxOoMUIOCh B  Ipereiax
0,940+0,997) 3aBHCHT OT CTEIICHU Pa3BUTHUS

OUMCTHBIX paboT. Pa3BuTHe ouyMCTHBIX padoT
B 0/IHOM W3 BapUAHTOB PACCMATPHUBAIIOCH ITPH
YJIQJICHUN OYMCTHOTO 3a00s OT pa3pe3Hou
neun. Bo BTOpOM — mpH JIMCKPETHOM YBEJIH-
YCHUW OYKMCTHOW BHIPAOOTKHM HA JUIMHY OdYe-
penHoit oTpaboTanHo# 5aBel. B oboux ciy-
yasxX aHaIM3UPOBAJIACh 3aBUCUMOCTH 1], OT

W3MCHCHMSI OAHOrO pasmepa (L) oumcTHOM
BEIpaboTKM. BTOpoit pasmep ocraBaics He-
M3MEHHBIM. DTO CBHJICTEIBCTBYET O TOM, UTO
B TOPHO-TCOJIOTHMYCCKUX YCIOBHSX OJIHOM
IIaxXThl TJIABHBIM BIMAIOMKAM (pakTopom Ha
apaMeTphl CABMKCHUSA 36MHOU ITOBEPXHOCTH
SBIIIOTCSL  pa3MEphl OYHMCTHOW BHIPAOOTKHU
(BeIpaboTaHHOTO  TpOCTpaHcTBa). Jpyrue
dakTopsl:  MONTHOCTH  pa3pabaTHIBACMOTO
wracta (m), rryOMHa BEJICHUS TOPHBIX padoT
(H) m mpodYHOCTHBIC CBOMCTBAa MOJpaboTaH-
HBIX ITOPOJ (f) — OCTAIOTCS MOCTOSHHBIMA WITH
M3MCHAIOTCS He3HaunTenbHo. IloarBepixie-
HUCM H3JI0KCHHOMY SBISIOTCS Tpadukd 3a-
Bucumoctu 1, =@(L) (puc. 1). Dtu 3aBucu-

MOCTH JUISL PACCMaTPUBAEMBIX IIMAXT XOPOIIIO
OIMCBHIBAIOTCS SKCIIOHCHIMATBHBIMH ypaBHE-
ausmu (tabn. 1). Koppemsunonnsie oTnome-
uug "Haxojwmmch B juanazone 0,940-+0,998.
Toukn mepecedyenus: TpaQuKOB ypaBHEHUH C
ocero abcuucce (17,, =0) coOTBETCTBYIOT Ha-

yajy CIABM)KEHHUS 3€MHOM IOBEPXHOCTH. [lns
KOKION W3 IIAXT ONPEACIININ JIMHECHHBIN
pasmep (L, ) ouncTHOil BEIpabOTKM (BBIpAOO-
TAHHOT'O MPOCTPAHCTBA), KOTOPLI COOTBET-
CTBYET Hayajly CABHKCHUS 3€MHOH IIOBEPX-
HOCTH.
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, 0,0, ", ® © -JKCIEPUMEHTAJBHAIC JaHHBIC MAKCUMAITLHBIX OCEIAHUIt 3eMHOI MOBEPXHOCTH COOT-

BETCTBEHHO B yC/10BUsX 1axT uM. M.B.®pyn3e (ruiacr hg) [3], um. I1JL Botikosa (ruiact k; ) [4], oanoi
u3 noabekux maxr [5], um. I'.I". Kanycruna (ruiacr ms™ ) [6], «Crennoii» (rutact Cy ) [7], «HOGuIieiiHoi»,
wiacr Cg [8];

1,2,3,4,5, 6 — SMOMPUYECKUE 3aBUCUMOCTH MAKCUMAIbHBIX OCCIAHUN 36MHON MOBEPXHOCTU COOTBET-
CTBEHHO B ycl0BUsX 1axT uM. M.B.@pyn3e, um. [1.JI. BoiikoBa, 0/1HOI U3 MONLCKUX 1LAXT, IIAXT UM.
['.I'. Kanycruna, «CrenHas» u «tO0uelinasy.

Pucynok 1 — I'paduk 3aBHUCHUMOCTH MaKCUMAJILHOIO OCEaHKs 3EMHOM II0BEpXHOCTH (1], ) IIpU

M3MEHEHUH OJIHOI0 U3 F'EOMETPUYUECKHIX pa3MepoB BbIPabOTaHHOro mpoctpancTsa (L) 1yis pa3inuHbIX
FOPHO-I€0J0TMYECKUX U TOPHOTEXHUYECKUX YCIOBUM

Tabmuia 1 — PesynbTathl onpesenenus pasMepa BbIPpaOOTaHHOro npoctpascTsa (L, ), Ipu KOTOpOM

Ha4YMHaJI0Ch CABHIXKXCHUC 3EMHOM MOBCPXHOCTU

ITaxTa, mnacr, Koppenauvonnoe | Ly,
N OMIUPHYECKUE YPABHEHUS
JUTEPATYPHbII HCTOYHUK OTHOILICHHE M

Vim. M.B.®pynse, hg, [3] N, = 750[0.57 — exp(—0.003L)] 0,940 187
Vm. ILJL. Boiikosa, k!, [4] 1,y = 900[0.6 —exp(=0.003L)] 0,965 170
[onbckas maxra, [S] Ny = 9350[0.12 - exp(—0.0lSL)] 0,997 141
Wwm. I'.I". Kantyctuna, m;", [6] Ny = 1500[0.785 —exp(—0.0075L)] 0,989 32
«Crennas», Cs, [7] Ny = 155({0.55—exp(—0.026L)] 0,998 23
«lObuneitnas», Cy, [8] Ny = 1550[0.635 - exp(—0.0128L)] 0,971 35
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PesynbTaThl pacuera L, CBEJCHBEI B Tab-
vty 1. 3HaueHusa L, HaXoJWIMCh B ILUPO-
KOM  JMama3oHe, KOTOPBIM  COCTaBIIsI
23+187M. DTO CBHJICTEILCTBYET O CYIIECT-
BCHHOM OTJIMYMU TOPHO-IECOJIOTUYECKUX U
TOPHOTCXHMYCCKUX  YCIIOBHUH  IPOBCIICHHUSI
skcriepuMenToB [3 - 8]. CoriacHo pacueTHOM
cxeme ompezgenenus L, (puc. 2) oTimyus
MOTJIM 3aKI[I0YaThCS B MOIIHOCTH ILJIACTOB
(m), riryOune BejieHUs! OUUCTHBIX padoT (H) n
pa3smepe BbIpabOTaHHOIO IIpocTpaHcrBa L,
KOTOPBI 0cTaBajCs IOCTOSIHHBIM B IIpoOIlecce
HaOmojieHnii. Kpome ykazaHHBIX (akTopoB
CYILIECTBEHHOEC BIMSAHME HA BEIMYMHY L,
MOIJIM OKa3blBaTh IIPOYHOCTHBIC CBOWCTBA
110/1pabaThIBACMBIX TIOPOJT (MapKa yrisi OTpa-
0aThIBAEMBIX TIACTOB) M CKOPOCTDH TIOJIBHTA-
HMS OYUCTHBIX 3a00eB (V).

[TapameTpsl yka3aHHBIX (aKTOPOB IpUBE-
JICHBI B TaOmuIIe 2.

[TapHBIN KOpPENSIMOHHBIA AHAJIA3 3aBU-
cumocTu L, oT kaxoro u3 ¢axropos (m, H,

Ly, V,,) moka3an pa3Hylo CTCIICHb U HalpaB-

JICHHOCTh WX BIWSHUS. BrusHue MOITHOCTH
miacta m Ha L, B paccMaTpuBacMoil BIOOD-

K€ XapaKTepHu30BalI0Ch HE3HAYUTEIHHBIM KO-
sbourmentom  koppensimun - (r =—0,130).
OrpunarenbHoe  3HadeHue koddduimenra
KOPPEJISAIMN YKa3bIBAaeT HA TO, YTO C YBEJIU-
YEHUEM m yMEHbIIAeTCs 3nadyenue L, . Takoe

M3MECHECHHME paccMaTpUBACMbIX I1apaMEeTpOB
COOTBETCTBYET COBPEMEHHBIM IIPE/ICTABIICHHU-
SM O BJIMSHUK MOUIHOCTH IUIacTa Ha IIpoliec-
Chl CABIDKEHMS 110J{pabOTaHHBIX IIOPOJ M
36MHOM IIOBEPXHOCTH.

AnanornyusiM  00pa3oM corlacyercs ¢
TEOpPUEH M IPAKTUKON BEJCHUS T'OPHBIX DPa-
0ot BimsiHue rryOmHbl. CylecTBEHHOE 3Ha-
YeHUE kodddunmenTa KOPPEIAIIT
(r=0,842) cBugeTenbCTBYET, uYTO (aKTOP
TIyOMHBI SIBIISICTCSl OJTHAM M3 OCHOBHBIX. [lo-
JIOXKUTEIBHOE 3HAYCHUE 7 YKA3bIBAET, HA YBe-

muenue L, ¢ pocTom H.

1,2, 3, 4 — COOTBETCTBEHHO OUMCTHOM 3a00i1, BLIpaOOTaHHOE IPOCTPAHCTBO, Pa3pe3Has nedb, yroib-
HBIN TUJIACT; M — MOIIHOCTD pa3pabaThiBacMOro Iiacta; H — rimyOuHa TopHBIX pabot; ¥, — yrodi, onpe-
JCTISIFOIIN M HAavyaJo CIBUYKEHUS 3eMHON TTOBEPXHOCTH; L, — pa3Mep BhIpabOTaHHOTO MPOCTPAHCTBA, KO-

TOpBIﬁ OCTaBaJICA HCU3MCHHBLIM IIpU IMMPOBCACHNU SKCIICPHMCHTOB, LH - pasMep BBIpa6OTaHHOFO Inpo-

CTpaHCTBa, IMPpU KOTOPOM HAYMHACTCA CABUIKCHUC TOUYKH A HpO(bHJIBHOfI JIMHHUU, 3aJI0KCHHOM Ha 3¢M-
HOM TIOBCPXHOCTHU B I'NTaBHOM CCUCHUU; — - HaIlpaBJICHNC NIOABUTAHNA OUUCTHOI'O 32005

PI/ICYHOK 2 — Pacuernas cxema OIpeACICHNA paCCTOAHUA LH , IIpU KOTOPOM HAYMHACTCA CABMUIKCHUC

TOYKHM A Ha 3¢MHOU MOBEPXHOCTH
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Tabumma 2 — Cenenus o hakTopax, ONPEAENAIONUX PACCTOTHUE L, , IPH KOTOPOM HAYMHAETCS CJIBH-

JKEHHE 3eMHOM TTOBEPXHOCTH

YCHOBI/IH HpOBeI[eHI/IH 3KCHCpI/IMCHTOB
X [ITaxTa, mmacr, o e S
N JMTEPaTyPHBIH UCTOY- | Ly, M E 2 B s Vi Ly
/1 > \Ys T =~ | rpan H
HUK o m, M H M o 8 a g
g, ’ ’ m/mec | £ 9 E
5 8 = B
> =88
. TLJL BOﬁI(OBa, 0.93+ 660~ 40~
1 k; 3] 170 A 1.07 720 55 1000 64 0,25
o | 11 Kanycruma, 22 | v | 210 | 260 | 4O 150 76 | 0.12
ms, [4] 87
3 | «Cromnas, 23 | T | 091 106 57 150 67 0,22
Céa [5]
um. M.B.®pyn3e, 30+
4 he, [6] 187 A 1,40 900 75 1000 67 0,21
200+
5 | loabckas maxra, [7] 141 - 1,65 240 240 190 38 0,64
«Obueiinasy,
6 , 35 I 1,00 150 39 206 65 0,23
C¢, [8]
Koo uumenr - - 1 -0,130 | 0,842 | 0,259 | 0,832 - -
Koppenauun

HekoTopoe NpsiMOIIPOIIOPIIMOHAILHOE U3-
MeHeHue L, HaOloj1ajloch C yBEIIMYEHUEM

CKOpPOCTH IIOJIBUTAHMA  OYUCTHOT'O 320051

(r=0,259).

Bricokas KoppemnsioHHasi CBsI3b ycTa-
HOBJICHA IS PaccMaTpUBAaEMOW BBIOOPKH
Me¥Jly L, M IOCTOSHHBIM pa3sMepoM L; Bbl-
paboranHOTO TIpocTpancTia » = 0,832,

Paccmorpennsie mapusie  K03()(UITUEHTHI

Koppersuuu ~ Mexay L L,~H,
L,+V,,, L,+L;, COOTBETCTBEHHO PaBHBI -

0,130, 0,842, 0,259 u 0,832. D10 yKa3bIBacT

HA HAIM4YME CUJILHOM NpAMOM cBA3u L, ¢

w M,

riryounoir [/ m pasmMepoM BEIPaOOTaHHOTO
IIPOCTPAHCTBA L;, a TAKXKE yMCPEHHBIM IIps-
MBIM BJIHSIHUEM CKOPOCTH IOABUI'dHWS OYH-
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CTHOro 32604 V,, ¥ He3HaYUTEILHYI0 00par-
HYIO CBSA3b L, C MOIIHOCTBIO IIJIaCTa M.
MexdaxropHas cBsisb Mexay m, H, V,,
MPAKTUYCCKH OTCYTCTBYET (TMapHbie Kodhdu-
IUCHTBHl Koppemwiuu ani m+H , m=V,,,
H=+V,, -0,025,

0,402, -0,026). CniegoBarensHO, 3T HAKTOPHI
uHGOPMATUBHBI M UX MOYHO BKIIIOYATh JUISI
TAILHCUIIICTO aHaIn3a.

BmecTe ¢ TeM oTMEuYeHA BBICOKAS MEXK-
daxropnas cBa3b Mmexay H u Ly (r=0,960).

COOTBCTCTBCHHO  pPAaBHLI

Hcxons n3 pu3nueckux mpeacTaBlIeHUM, Me-
KOy 3TUMH (pakTopamMu HE MOXET OBITH Ka-
KoH-m0o obocHoBanHoi 3aBucumocTH. OHa
MOJKET OBITH TOJILKO CTATHCTHYCCKHU CITydaii-
HOM, 4TO ITOATBEPXKAACTCS paccMaTpUBAEMOM
BLEIOOPKON  AKCIICPUMCEHTAIBHBIX  JTAHHBIX.
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IIpn yBenuueHum napamerpa [; 3HA4YCHHUC
LH JOJIKHO YMCHLIIATLCA, a 1O JJAHHBLIM BbI-

O0opku oHO Bo3pactaeT. CrenoBaTenbHO, B
paccmarpuBacMoM citydae GaxkTop [, HE SB-
nsieTcst ”HPOPMATUBHBIM.

JUtst OIEHKM BO3MOKHOTO BJIMSIHUSI TIPOY-
HOCTHBIX CBOWCTB BMEIIAIOIINX TTOPOJI, HCXO-
JIsl M3 pacdyeTHOM cXeMbl (puc. 2), paccuuTtaiu
yrost v, , COOTBETCTBYIONIMM Hadanay CJIBU-
KCHMS TOYKM A Ha 3CMHOW ITOBEPXHOCTH
(Tabn. 2). Ilpu cpeanux CKOPOCTSIX I10JIBUTa-
HMs OYMCTHBIX 3a00eB 3967 m/Mec yron v,

Haxo/puics B juara3zone 64°+76°. Pazmuumii
MEXJy Y, Ipu OoTpabOTKE aHTPAI[UTOBBIX
IUIaCTOB M IUIACTOB € yriisiMu mapku I' He ye-
TaHoBJIEHO. CyIIECTBEHHO MEHbIIIeEe 3Haue-
Hue (y, =38°) moiryueHO Ui II0JILCKOM
maxTel. OTIIMYME yCIOBUM ITOW IAXTHI 3a-

KJII0YaJI0Ch B BHICOKOM CKOPOCTH T10/IBHTaHMSI
ouncTHOTO 32005 (240 M/Mmec).

[TapameTpsl OCTaNbHBIX BIMSIONUX (haK-
TOPOB OBITM COMOCTABUMBI C UX 3HAYCHUSIMHU
npu oTpabOTKE IUTACTOB JAPYTUMU IIIAXTAMHM.
Ha ocHoBaHMM MMEIOIIMXCS IKCIEPUMEH-
TalbHBIX JaHHBIX HaOIIOAAaeTCs yBETHMYEHUE
L, c pocrom V,, . IlogrBepxxacHuEM >TOMY

MOXKET CIIY)KUTh T'paduK 3aBUCMMOCTH YTIiia
v, ot V,, (puc.3), Ha KOTOPOM IIPOCMATPH-

BacTCia TCHACHIMS YMCHBIICHUS W, IIpH

ysenmuenuun V,, .

B mpaktudecknx pacderax HOPMAaTHUBHBI-
MU JIOKYMEHTaMH OTHOIIICHUE L% peko-
Mmenyercst npuaumats 0,1+0,3. Takomy jna-
[1a30HY W3MEHEHMS L% COOTBETCTBYIOT

JaHHLIC TI0 BCCM IIaxTaM KpOMC TOJBCKOM.
[ToBBIIIECHHOE 3HAYEHUE HTOTO TIApaMeTpa

(L% =0,64), MOXHO IPE/IIOJIATaTh, BBI-

3BaHO BBICOKOH (240 M/Mec) CKOPOCTHIO MO/-
Buranus 3a00s (Tadm. 2).

rpag a

[
I

@™
o

40

1-y, =75-0,15V,,
r=-0,903

.

L 50 100

200 ;M
V,..M/Mec

B — PACYCTHBIC 3HAYCHUA yTTIa I//H , COOTBCTCTBYIOIHNC HAYaTy CABUXKCHUSA TOUYKU HA 3EMHOM TIOBCPXHOCTH,

1 - 3aBHCHMOCTH yria l//H

ot V

oy’

Pucynok 3 — I'padpuk 3aBUCHMOCTH yTaa |/, OT CKOPOCTH IOJBUTaHUS OUMCTHOrO 32004 V),
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VYuuThiBas OrpaHMYCHHOE KOJMYECTBO  (akT HE MPEMITCTBYET MCIOIL30BAHUIO paspa-
MPUHATBHIX K aHanM3y OOBEKTOB, paccMaT- OOTaHHOW CXEMBI JUIsl OMPE/CNCHUS YCIOBUM
pUBacMbIil BOMpoC TpeOyeT AambHEHIIero HadalbHOrO CABMIKCHHSI 36MHOW MOBEPXHOCTH
M3y4eHUs U OoJiee JICTANbHOTO YTOUHEHUS MPU MAaTEMaTHYECKOM MOJICTMPOBAHUM MPOIIEC-
pomu Bmusitomux (aktopoB. OJHAKO ITOT  COB.
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Yenypna JI. O., AuTomenko M. L., ®inar’es M. B., Kpu:kanoscbkuii 10. 10.
(UouITY, m. Anuescovk, Yrpaina)
PO3PAXYHKOBA CXEMA TIOYATKY 3PYHIEHHS 3EMHOI TOBEPXHI NPH 1i
o aPOsUI BYI'UVIBHUMUA ITJIACTAMUAU

Hagsedeno pesyromamu ananizy ¢axmopis, wo GU3HAUAIOMb NOYAMOK 3PYUWEHHS 3eMHOT NOGEPXHI
mMa po3podaeHO cxemy 6UHAYUEHHS PO3MIDI6 BUPOOIEHO20 NPOCMOPY, NPU AKUX NOUUHACTbCS 3PVULEHHS
3EMHOI NOGEPXHI.

Knrouosi cnosa: cxema, 3¢y8amHs, npocHO3, 3eMHA NOBEPXHS, GVeLIbHUU NAACHI.

Chepurnaya L. A., Antoshchenko N. L., Filatyev M. V., Kryzhanovskiy Yu. Yu.
(DonSTU, Alchevsk, Ukraine)
THE CALCULATION SCHEME OF BEGINNING DISPLACEMENT OF EARTH SURFACE
BY WORKING OUT OF COAL LAYERS

The results of analysis of factors that indicate the beginning displacement the earth surface are pre-
sented. It’s been developed a scheme for determining the sizes of mined-out space, at which begins dis-
placement of the earth surface.

Key words: scheme, displacement, forecast, earth surface, coal layer.
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