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PO3BUTOK OCIJIAHb 3EMHOI IOBEPXHI
IPU BIXO/I JIABU BIJI PO3PIZHOI ITEYI

3a pesyromamamu HamypHux iHCMpPYMEHMATbHUX CHOCMEPEdCEHb PO3POOIeHd NPOCMOPOBO-4aCO8d
MOOeb (POPMYBAHHSL MYTbOU 3PYULEHHS OJsL YMO8 8Y2iibHUX waxm 3axionozo /[onbacy. 3anpononosano
HOBUIL Mun [30JIIHIl, WO XAPaKkmepusye vac i Micye 6UHUKHEHHs. 8 MYAbOi 0CIOaHb NeGHOI GeIUMUHU.

IMocranoBka mpoGiaemu. ByniBHMITBO Ta ekcruTyaTalisi OyaiBenb 1 CHOPYI Ha TEPUTOPIAX 3asraHHs
KOPHCHHUX KOMAJIWH 3JiHCHIOETHCS 3 00OB’SI3KOBUM TipHHYO-TEOJOTIYHUM OOIPYHTYBAaHHSM 1 JIOTPUMAaHHSIM
3aXOJliB 3 OXOPOHHU BiJl HIKI[UINBOTO BIUIMBY TipHHUYUX pO3poOOK. HeBil’€eMHOIO CKIIaJOBOIO TaKOr'o TipHHYO-
T€0JIOTIYHOrO OOIPYHTYBAaHHS Ta OCHOBOIO JUIsi BHUOOPY BIAINOBIIHMX 3aXO/IiB OXOPOHH ITiJPOOIOBAaHHX
OymiBeJb 1 CIIOPY/I € PO3paXyHOK OYiKYyBaHUX 3pYIICHb i nedopmartiii 3eMHoi moBepxHi. Ha TemepimiHii yac Ha
BYTUIBHHX POJIOBHIIAX 3pYIIeHHS i AedopMarii MOBEpXHI PO3PAaXOBYIOTHCS 32 HOPMATHBHOIO METOIUKOIO
IpaBun [1]. BuxopucraHHs Ii€i METOAWKHM Mae NEBHI oOMexeHHS. 30Kpema, OOOB’SI3KOBOIO € YMOBa
3aBEPIICHOrO MPOIECY 3PYIICHHS TIPChKHUX MOPIJ] 1 3¢MHOI IMMOBEPXHi, IO 3HAYHOIO MIiPOI0 3BY)KYE MOJJIUBICThH
MIPOTHO3YBaHHS BIUIMBY TIpHHYHMX PO3pOOOK Ha MiApoOIroBaHi 00’€KTH. Pe3ynbratu po3paxyHKIB HE JAlOTh
ySABU TIPO TPHUBAJICTH TPOILECY 3pYIICHHS, HE BPaxXOBYIOTh BiIIIMIHHOCTI PO3BUTKY Je(opMariii Ha pi3HHX
JIUISTHKaX 30HH BIUIMBY OYMCHHX poOiT. Cami po3paxyHKH 3a METOAUKOO [1] € rpoMi3IKUMH, HE3PYYHUMH 1 HE
MOBHOIO MIpOI0 BPaxOBYIOTh OCOOJHMBOCTI TpOLECY 3pYLICHHS B PI3HUX TipHUYO-TEONOTIYHUX YMOBAx
BIJIMIPAIFOBAHHS BYTIJIBHUX ILJIACTIB.

AHaJti3 ocTaHHIX HOCTi/IZKeHb Ta MyOJikanii. Y pe3ysibraTi MapKIIeHIepChbKUX AOCIIIKEHb Ha BYTUTBHUX
POIOBHIIAX PO3POOJICHO Pi3HI CIOCOOM PO3PaxXyHKY 3pYIICHb 1 JedopMalliii MOBEpXHi HaJ OYMCHUM BHOOEM,
o pyxaeTbesi. OCHOBHI MOJIOKEHHS LIUX CIOCO0IB po3paxyHKy it ymoB LleHTpansHoro JlonOacy BUKIIaIeHO B
poborax [2—4], JIsBiBcbKO-BonuHCchKOrO ByrinpHOr0 Oaceiny — y [5], 3axignoro JJounbacy — y [6, 7]. Bkazani
JIOCITIJPKEHHS] BUKOHAHI 32 YMOB CTaJlii CHHXPOHHOI'O 3pYLICHHsI, KOJU B MYJbJI COpMyBajiocs IIOCKe JHO i
npoisab Kpuiaa MYNbAU, K€ PyXaeThCsl, 3aJUINAETHCS HE3MIHHAM 1 MEPEMILIYEThCS CHHXPOHHO 3 OYHCHUM
BuOoeM. OOnacTe (GopMyBaHHS MYJIbIH, IO BUHHUKAE MPHU BIIXOMdI JIABH Bifl PO3PI3HOI MEYi, 3aJUINAETHCS
MaJIOBUBYEHOIO.

BuknanenHnsi o)cHOBHOT0 MaTepiairy. SIKIIO PO3TIISIHYTH BCIO MYJBJY 3pYLICHHS B LIJIOMY, TO BUSBUTHCS,
mo obnacth 11 popMmyBaHHs 3aiiMae 3HauHy iomy. Bigmosigao no IMpaBun migpoOku [1], po3mip L obxacri
(opMyBaHHS MYyJbIM B HampsSMKy IIOCYBaHHS OYHMCHOTO BHOOIO CKiaje (TpH IOJOrOMYy 3aisraHHi
PO3pOOITIOBAHOTO BYTIJILHOI'O IJIACTa 1 BIACYTHOCTI HAHOCIB): Ctg

L=1L+Ly;

L = (H+%sina)~[ctgﬁ0 +ctg(g, +a)ls

D .
L= (H—;‘sm a)-[ctgy, +ctg(d, —a)],

ne H — cepenns rimubuHA po3poOKu, M; D) — po3Mip OUYHMCHOI BUPOOKH BXPECT MPOCTATAHHSA, M; & — KYT MaiHHS
miacra, Tpam.; %, o — TPAHUYHI KYTH BIAMOBIJHO MO MiAHATTIO Ta MiTHATTIO, TPaj.; (15 b (15 2 — KYTH TIOBHHUX

3pyIIEHb, TPa.

Hanpukian, npu rmubuni po3podku H =200 M i @ = 0° po3mip L cknazae 460 M, a npu rimubuni H = 500 m
BennuuHa L pocsrae 1160 m. SIkmio BpaxyBaTu MOTY)KHICTh HaHOCIB, a BOHU B 3axigHomy JloHOaci ckiiaiatoTh
50-200 M, To po3Mipu obnacti GopMyBaHHS MYJBIA B HANPSAMKY MOCYBaHHS OYHMCHOTO BHOOKO BHSIBIIATHCS
3HAYHO OUIBIIMMU. 3 HABEIEHOrO NPHUKIIAAY BUIHO, IO B MYNIbJI 3pYIICHHS Ha 3€MHIM MOBEpXHI € 3Ha4YHA
00I51acTh, B SIKii 3aKOHOMIPHOCTI 3pyIIEeHHS 1 eopMyBaHHS OBEPXHI 3aIMIIAI0THCS HEBUBYEHUMHU.

Oxkpewmi mmyouikamii [8, 9] po3KkpHUBaIOTh PO3BUTOK MaKCUMAJIBHUX OCITaHb 1 HAXWIIIB 3€MHOI TIOBEPXHI MPH
BIIXOMiI JIaBM BiJ pO3PI3HOI Tiedi, ajie¢ 3arajgbHi 3aKOHOMIPHOCTI PO3BUTKY MYJIBIU 3pPYIICHHI HE
JIOCITIJPKYBAJINCh.

[pyHTYIOUKCh Ha 3aTalbHONPUHHATUX YABIECHHSX IIPO MPOLEC 3PYLIIEHHsS 3€MHOI OBEPXHi W 0COOIUBOCTI
HOro pO3BHTKY, 1[0 BCTAHOBJIECHI HATYPHUMH MapKIIEWAEPCHKUMH CIOCTEPEKEHHSIMHU Ha IaxTax 3axiIHOro
Jlonbacy, HaMu po3po0iieHa METOMKa MPOCTOPOBO-YaCOBOI'0 MOJICTIOBAHH 3pYIIIeHb 3eMHOT moBepxHi [10]. s
METOJIMKA JI03BOJISIE CTBOPUTH TpadiuHy MOJAENb PO3BUTKY 3pYLICHb 1 AedopMalliii HaJ, OYUCHUM BHOOEM, IO
PYXa€eTbes, 10 MOMEHTY, TIOKH MMiZpOOKa MOBEPXHi CTaHEe OBHOIO.

[MpakTiuHa MOOyMOBa MPOCTOPOBO-YACOBOI MOJENI MPOLECY 3PYLICHHS 3€MHOI NOBEPXHI IOKa3aHa Ha
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Cepin: Texniuni Hayku

MpUKJIadi crioctepexHoi ctanmii Ne 10, 1o 3akiageHa Han 530-or0 aBoro 1iacta ¢’q maxtu «lOBineiinay BAT
«ITaBnmorpaaByriuis»y. Ha pucynky 1 mokasaHo 1uiaH craHmii ¥ rpadikd ocimaHb 3eMHOI TOBEPXHI B3IIOBXK
npodinbHOI MiHiT periepiB Ne 1.

Jlara 530 nodasa BiAmpaIbOByBaTUCh Ha TTHOMHI 150 M, MOTY)KHICTh HAHOCIB CTAHOBHUTH 60 M, BiTHOIICHHS
MOTY)KHOCTEH mopia HaHOCIB 1 kapOony — 0,40, moTyxHicTh miacta — 1,0 M. MakcuManbHe OCiTaHHS B MYJbII
N = 922 MM.

ITpu moGynoBi Monesni BUKOpUCTaHi pe3yabTaTd 11 cepiii iIHCTpYMEHTATBHUX CIIOCTEPEXKEHb, IPOBEICHUX
MPOTATOM 2 MICALIB 3 MOYATKY BiqIpanboByBaHHs JaB. KokHe crocTepekeHHs BinoOpakae OCiaHHS 3eMHOL
TIOBEPXHI, 110 BiAIOBiZae po3Mipy BUpOOJIEHOT0 IpocTopy D, Ha JaTy CIIOCTEPEHKEHHS £.
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CS} NoNo#EHHA BMBoK Ta Madik 0CiLaHHA Ha AaTY CNOCTERENEHHA

Puc. 1. IInan cnocmepeaicnoi cmanyii Ne 10
i epagpixu ocioanns 3emHoi nosepxwi Hao 530-0i0 1asor0

3 ypaxyBaHHIM INIMOWHU PO3pOOKU H 1 BETMYMHU MTOCYBAaHHS OYUCHOTO BUOOIO D, Ha ATy CHOCTEPEKEHHS
CTBOPIOETHCSA CICIiaibHA CUCTeMa KOOpauHat (puc. 2, a), Mo oci aOCIuc sIKOi BiNKIAJAlOTHCS BiACTaHI Bifg
MIPOEKIIT PO3pi3HOI Ievi Ha 3eMHil MOBEpXHi, BiHeceH] 10 rauouHu H (YOiK pyXy OYMCHOI'O BUOOIO 31 3HAKOM
«ILTIOCY, YOIK MacHBY — 31 3HAKOM «MiHYC»). [1o OCi OpAMHAT BiAKIAZAFOTHCSA PO3MIPH BUPOOJICHOTO MIPOCTOPY
D, y HarIpsIMKy pyXy OYHCHOT'O BHOOIO, BiTHECEH1 10 TIIHOMHU H, TOOTO ITOJI0KEHHSI OYUCHOT'O BHOOIO y Yaci.

V wiii cucremMi KOOpJMHAT MTPOBOAATHCS TOPU3OHTAIIBHI JIiHIT 3 OpJJMHATAMH, 1110 BiJITOBIAIOThH TTOJIOXKEHHIM
BHOOIO Ha JaTH criocTepexensb. Li niHil moBHHHI BioOpakaT npodiiab MYJIbIU 3pYIISHHS Ha 3eMHil MOBEpXHi
B3JIOBXK JIiHIT pemepiB CIIOCTEPEKHOI CTaHIii Ha JaTy BiJIOBITHOTO CIIOCTEPSKEHHS. Y HOBIH CcHCTeMi
KOOpIWHAT BinOymOBYIOThCS Tpadiku ociganb. [Ipu 1boMy KokeH rpadik Mae CBOI JIOKAJIbHY CHCTEMY
KOOpJIMHAT, OCSIMH a0CIMC SIKOi € paHille IpoBeIeHI FTOpU30OHTAJIbHI JiHii, a BiCCIO OPIUHAT — BICh OCLaHb 7).
[IpuB’s3ka rpadikiB MO TOPU3OHTAII 3MIHCHIOETHCSA BITHOCHO TOYKH «0» (TpOEKINis po3pi3HOI mmedi) oci adciuc
BUXIJTHOI CHCTEMH KOOpHHAT. SIKIIO BpaxyBaTH, 10 IOTOYHUI pO3Mip BUpoOIieHoro npoctopy D, € GyHKII€eo Bif
yacy ¢, TO rpadiku BUSIBISIOTECS «PO3HECEHHMMHU» Yy dYaci. HacTymHMI KpOK CTBOpPEHHS MOJENI IpOIecy
3pYIIEHHS TONsATae y BU3HAYCHHI Ha rpadikax ociJaHb TOYOK 3 BETMUYUHAME ocifanHs kpataumu 0,1 7, (puc. 2,
@) 1 IepeHeceH sl X TOYOK 3 rpadikiB Ha BiCh aOCIMC BiJIOBITHOT JIOKaJIbHOI CUCTEMH KOOPJIUHAT (pHC. 2, 0).
Touku 3 0JJTHAKOBUMH BiIMITKaMH Ha BCIiX JIOKaJbHUX Tpadikax 3’€THYIOTHCS TUIABHUMU JIIHISIMU.

a)
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Puc. 2. I'pagpixu ocioanns semuoi nosepxui nao 530-o010 nasoro:
a — posHeceHi 8 4aci i po3MiujeHi 8 TOKANbHUX CUCTHEMAX KOOPOUHAM,
6 — npedcmasneni (30AHIAMU

@i3nyHMi 3MICT OTpUMaHMX JIiHIH MONArae B TOMY, IO BOHH XapaKTepH3yIOTh Yac YTBOPEHHs W
po3TalryBaHHs B MYJIb/Ii 3HaYE€Hb OCiJaHb, KpaTHUX 0,1 #,,.

VY npakTHIli BUBUEHHS 3pYIISHHS 36MHOI IIOBEPXHI HaJl TIpHUYMMHU PO3pOOKAMH aHAJIOTiB OTPUMaHHUX HAMU
i30miHi# He Mae. Buxonsuu 3 Gi3snyHOI CyTHOCTI, 11i 130J1iHIT MOXKYTh OyTH Ha3BaHI1 «XPOHOI1300CI TaHHAMUY.

[To6ynoBaHa MoEIb 3PYIICHHS J03BOJISE BUSHAYUTH OCITaHHS 36MHOI MOBEPXHI HAa OYIb-SKUH TOBUIHLHUIMA
MOMEHT 4acy f. J[is 1boro JAOCTaTHHO 3HATH PO3MIpP BUPOOJIEHOTO MpOCcTOpy D;. 3HIMCHIOETBCS 1€ B TaKUU
cnoci6. Ha rpadiky pucynka 2, 6 IpOBOIMMO FOPHU3OHTAIBHY JIIHIIO 3 OpJAuHATOW D, /H, 3HAXOIMMO TOYKH 11
TIepeTUHAHHSI 3 JIHISIMU XPOHOI300CiIaHb 1 32 3HAYEHHSAMH LIUX 130JIiHIH BiAKIalaeMO BHU3 BEIMYHHU OCiaHb.
Jlinis, 1m0 3’€HYe KiHII BiAKIaIEHUX BiAPI3KiB, yTBOPIOE MPOQiIb MYIIbAN 3pYIICHHS HA MOMEHT 4acy .

AHanoriysi MmpocTopoBO-4acoBi MOJIEINI MPOIECY OCIIaHHS 3eMHOI IIOBEpXHI MOOYA0BaHI MO CIIOCTEPEIKHUX
cranmisx Ne 13, 14 (m. «CremoBay) i Ne 9, 12 (m. «IOBineiinay). Ilicns meperBopeHb, IO BPaxOBYIOThH
PO3XO/IKEHHSI TIPHUYO-TEOJIOTIYHUX YMOB IJPOOKH 3€MHOI TOBEpXHI, CKJIAJEHO CIONYYeHY HpPOCTOPOBO-
4acoBY MOJIeJIb, 300paKeHy Ha PUCYHKY 3.

Sk BUAHO 3 pUCYHKa 3, JiHIT XPOHOI300CiIaHb 3 OJHAKOBUMH BiIMITKaMH IO PI3HHX CIIOCTEPEKHHUX
CTaHIIISAX PO3TANIOBYIOTHCS OJIM3BKO OJIHA BiJl OJHOI, a B JEIKHMX BUNAAKax 30irarothcs. Ilelt ¢akT cBiIUuTh Mpo
«TIpane3IaTHICTb» MOJENi B PI3HUX TiPHUYO-TEOJOTiYHHX yMoBax 3aximHoro JlonOacy i nae mepemymMOBH 0
CTBOPEHHS 3arayibHOI Juis maxT 3axigHoro JloHbacy Mozeni ocimaHHs 3eMHOI MOBEPXHI HaJl OUMCHUM BHOOEM,
IO PYXAETHCSL.
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Puc. 3. Cnonyuena npocmopogo-uacosa mooeib npoyecy ociOanus 3eMHOI NOGepXHi

BucHoBku. Y pe3ynbTaTi BUKOHAHMX [OCHTIDKEHb Ha IMJICTaBI aHANi3y HAaTYpHUX IHCTPYMEHTaJIbHUX
MapKIIeHIePChKIX CIIOCTEPEKEHb 3a 3PYIICHHSIM 3€MHOI TIOBEpXHI Ha BYrUTbHMX IIaxtax 3aximHoro JlonGacy
po3po0biieHa i anpoboBaHa MPOCTOPOBO-YacoBa MOJIENb (HOPMYBAaHHS MYNbIH 3pYLICHHS HaJ OYHCHUM BHOOEM,
0 PYXa€Thea. [PYHTYIOUHMCH Ha OTPUMAHHMX pE3y/IbTaTax, 3alpONOHOBAHO HOBMM THI i30MiHIM, 10
XapaKTepu3ylTh YTBOPEHHS Y 4Yaci OCilaHb NEBHOI BEMYMHU B TOJIOBHOMY INEPETHHI MYIIBAM 332 HANPSIMKOM
PyXy ouucHOro BHOOI. Buxosun 3 (i3uuHOT CYTHOCTI IIUX 1301iHIH, BOHM Ha3BaHI JiHISIMH XpOHOI300CiJaHb.

[Micns po3mmpeHHs 0a3u TaHUX HATYPHUX CIIOCTEPEKEHb M OLIHKH X TOYHOCTI CHUTBHUHN aHaJi3 MoJemne
JUISL PI3HUX TiPHUYO-TEOJIOTIYHUX YMOB JIACTh IIJCTaBy JUIs CTBOPEHHS 3arallbHOI MOJENI 3pYIIESHHS IS YMOB
3axigHoro JloHOacy.

Pe3ysipraTi BUKOHAHUX JOCTIKEHb € OpUTiHAIBHUMH, HE MAIOTh aHAJIOTIB 1 MOXKYTh OYTH BUKOPHCTAaHI JIIst
PO3pO0KH MOJeNi MPOoIeCy 3pYIICHHS Ha BYTUIbHHX HIaxtax JIbBIBChbKO-BOMMHCHKOrO pojoOBHINA Ta pPaiioHIB
LenrpansHoro /loHOacy 3 rOpU30HTAIBHNM 1 MOJOTUM 3aJISITAHHSIM BYTUIBHHX ILTACTIB.

VY3aranbHeHa MOJIENb MPOLIECY 3PYLICHHs! [TpU3HAYeHa JUIS MPOrHO3YBAHHS 3pYILIEHb 3€MHOI IOBEPXHI HaJ
TipHUYMMU pO3POOKaMU BYTUIBHHX IIaXT 03 BUKOHAHHS CKJIaTHHUX 1 TPOMI3/IKUX OOYHMCIICHb.
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Hazapenko B.O., [Iniannenxo ILII. Po3utok ocigans 3eMHOI IOBEpXHI MPH BiJXOi JaBU BiJl pO3pi3HOI medi
Ha3zapenko B.A., IInnunenxo IL.I1. Pa3sutue ocenanuii 3eMHOM MOBEPXHOCTH NPU OTXOJE JIaBbI OT pa3pe3Hon
neyu

Nazarenko V.A., Pilipenko P.P. Development of a surface subsidences at a departure of longwall from rise
gallery

YK 622.1:622.834

PasButue ocegaHuii 3eMHOI MOBEPXHOCTU NPH OTXOI€e JaBbl OT pa3pe3Hoil meyu/ B.A. Ha3zapenko,
ILIIL. IInaunenko

ITo pe3ynbTataM HaTYpHBIX MHCTPYMEHTAJIBHBIX HaONIOJEHUH pa3paboTaHa MpOCTPaHCTBEHHO-BPEMEHHAs
MoJIeTb (POPMHUPOBAHUS MYJIBJbI CIBYKEHHS JJIsl YCIOBHH yronbHbIX maxt 3ananHoro Jonbacca. [Ipemnoxen
HOBBIH THIl M30JIMHUH, KOTOPBIE XapaKTepH3YIOT BpeMs M MECTO BO3HUKHOBEHHS B MYIbJIE OCEHaHU
ornpeJieIeHHON BeTUYUHBI.

YK 622.1:622.834

Development of a surface subsidences at a departure of longwall from rise gallery/ V.A. Nazarenko,
P.P. Pilipenko

The surface subsidence in Western Donbas coal mines is analyzed. A spatial-temporal model of earth's
surface subsidence is developed. A new type of contour is proposed. These lines characterize the time and place
where the certain subsidence are formed.
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