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CPABHUTEJBHBIN AHAJIN3 CTPYKTVYP CETEN
YBEPEHHOCTENA
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Pezexnenckas Bricimas mkxosa
Ar6pusomanac an. 90, Pesekne, Jlatsus, LV - 4600

3ajady HaxoxxmeHUWs ofmedl Mozend SMIMPHYECKMX IAHHEIX OOBIIHOIO
HaspiBatOT oOyuenueM. Ilpexmomaraercs, 49ro B mpouecce oO0y4eHHA Takas MOZIETb
MOJKET OBITh ITOCTPOESHA, HCIIONB3YS (OPMAIIBHEIE METOMBL

OrHocurensHO ceTeil yBepeHHOCTel 3afaya o0ydUeHUa MOXeT ObITh pasjesieHa
Ha ase nonszajagu: (1) maeHTHOHKAIEI TONONOTHM ceTH, (2) ofy4eHHe HHCICHHBIM
mapaMeTpaM. OTH IIOA3aJadd  CBs3aHbel Mexny coboif. IIpouenyper of6yuenus
mapaMeTpaM B 3HaUHUTENIFHOMH CTEeTICHH 3aBUCAT OT CTPYKTYPBI CETH.

OCHOBHEIM THITOM CBS3H Ha CETAX YBEPEHHOCTEH ABIETCA CBA3b «HPHYMHA —
cnencTeHe». CoOBITHA B POUTENBCKUX Y3IIaX SBIAIOTCS MPUYUHON COOBITUIH B y3nax —
neTaxX. EcTecTBeHHO, YTO 3Ta CBA3b HOCHT BEPOSTHOCTHGHIH Xapakrep. IIpudmHa MoKeT
MHHUIMYAPOBATE HEKOTOPOE MHOXECTBO CIICICTBHI C ONpeNeleHHBIMH BEPOSTHOCTIMH.

HpI/I'—II/IHHBIC MOAENH ABILIIOTCA IIPHBIICKATCIABHBIMH I'IaBHBIM 06p330M IIOTOMY, 49TO -

OHM O0eCHeuHBAIOT 3(P(PEKTUBHBIC CTPYKTYPHl I MPEICTABIICHUA SMITAPUIECCKUX
JaHHBIX.

OcuoBo#t 3ddexTHBHOCTH NPUUMHHOH MOIENHM ABIETCS €€ MOAYJIbHas
cIpyKTypa. OTnuuurenbHBIM INPHU3HAKOM  MOAYJIBHOH  CTPYKTYPHL — ABIAETCH
3aBHCHMOCTbH CIICICTBHI TOJBKO OT OOYCIOBIMBAIONMX KX nNpuuuMH. MoxgynsHoOCT
CIPYKTYphl B HauOonplnell CTENeHH XapaKTepHa IUId JPEBOBHIHBIX CeTeH
yBepeHHOCTeH. [ITa TakuX ceTedl KaXKIpIi IPOMEKYTOYHBIA M KOHEUHBIM y3ell MOXeT
¥MMeTh TONBKO ofHoro pojurent. OTcroga cliexyer, 4To Hoboe JIOKabHOE MHOMKECTBO
CJIEICTBHUH B y3JIe HIMEET SIHHCTBEHHOE MHOXKECTBO IIPUYHH, OTPaKaeMbIX COOBITHIMM
pomuTenbckoro  ysma. JledicrBus  Opyrux OpMYMH  H3  APYTHX  HETPAMBIX
IPEAUIECTBEHAUKOB SKPaHUPYIOTCS PORUTEIBCKHM Y3JIOM ¥ OKa3bIBAIOT BIMSHUE HA
CIEICTBEA TOMHKO OIIOCPEACTBOBAHHO. DTO SBISETCS IPOSBJICHHAEM H3BECTHOTO
ceoiicTBa MapkoBa: Gymyioue coOBITHA YCIIOBHO HE3aBHCHMEI OT NPONUIBIX COOBITHIA
IOpY M3BECTHOM TEKYyIIEM COCTOSHHH OKpYXalomero mupa. JIpeBOBHIHEIE CETH
yBEepeHHOCTel 06ecneyrBaloT He TONBKO YKPAaHUPOBAHNE BIMIHMN B HAIIPABICHUY YT,
HO ¥ 06ecIeurBaIOT pa3HelIeHue BIVAHNN JUIS Y3710B, HAXOAAIIMXCA HA OJHOM YPOBHE
gepapxud.  3HaHWE  MHOXKECTBA  HENOCPEACTBEHHBIX  NPHYMH  OCTaBJIIET
TIPOMEXKYTOYHBIH y3€JI CETH HE3aBUCHMEIM OT APYTHX Y37I0B TOXO 3K YPOBHA HEPAPXUH
Ha Jgepese. EMAHCTBEHHBIM MCKIIOUYEHMEM SBIAIOTCA Y3/IbI — AETH PacCMaTpHBaeMOro
yzaa. Ho oOparHoe BnusHME OT Y3/10B — A€TeH HAa POAWTENBCKUHA Y3€l BO3ZHHKAET
TONIBKO B CIIyUae peanu3aryil OIHOTO MM HECKOIBKIX coOBITHI B 3THX y3max. CTeneHs

ISBN - 9984-585-55 -7 225




Environment. Technology. Resorces 1999

3TOTO BIMSAHMSA MOXET OBITh OLEHEHa IOCPEACTBOM MHATHOCTHYECKOTO BhIBOmA. [lma
Cllydas pPAaCIpPOCTpaHEHUs AaNpHOPHBIX BeposTHOCTeH (WpemcKasarejIbHBIA BHIBOM)
COGRITHA B y3/1aX — JETIX HY IPYU KaKuX YCIOBHIX HE OKa3bIBAIOT BIKAHMA HA COOBITHA
B POIMTEIBECKOM Y3JIe.

W3 seomenpusefieHHOro aHanm3a ClIeAyeT, 4Yro [APEBOBHAHBIE  CETH
YBEPEHHOCTEH ABIAIOTCA Haubolee MMOAXONAMIHM CPENCTBOM  MO/EIHMPOBAHMSL
HNPIMUHHEIX CBA3€H MEXIy HeonpeneleHHsME cobbITiamu. K coxanenmro, He xaxnas
npobneMHas  CHTyalus MOXeT ObITh MOIENMpPOBaHa IPSBOBHIHOH  CETHIO
yBepentocTei. [Ipeamonoxum, 9ro HexoTopas IpoGHeMHas CUTYAIHI MOJeNMPOBAHA
OIHOCBA3HOM CETHIO YBEPEHHOCTEH NPOM3BONBHOro Bua. CylmecTByeT [(Ba BapHaHTa
AedcTBHE ¢ Tako#l cerhio: (1) mpeoGpa3oBaTe 3Ty ceTh B IPSBOBMAHYIO (opmy, (2)
peinatey 3a1a9y BEPOSTHOCTHOIO BHIBO/AA HA OPUTMHAILHON CeTH. Y KaIOro Ioaxoja
HMEIOTCA MpeHMYyINecTBa M HEAOCTaTKYM. B MOpuHIMIIE CymEeCTBYIOT XOpOLIO
paspaborasHbple (DopManbHBEIE METOZNBl IPEOGPAa3OBaHH POU3BOIBHBIX CTIPYKTYP
ONHOCBSA3HBIX CETEH YBEPEHHOCTEH B OKBHMBAIGHTHBIE JPEBOBHIHEIE CTPYKTYpBL
OKBUBANECHTHOCTh CTPYKTYpP 34ECHh NOHMMASTCH B TOM CMBICIIE, 9T0 00e CTPYKTYphI
OTpaXKaloT OAHO M To K& olmee pacupedeneHue BepoarHocteit. [lepexom
OPEBOBUIHOM CTPYKType obecmeumBaer Gosee BBICOKYIO CTEIEHB €€ MOJLYJIBHOCTU.
Onmaxo, B Iporiecce Takoro IMpeo6pasoBaHiI MOI'YT BOSHUKHYTS CBA3H MEXAY Y3iaMu,
KOTOpBIE ¥MMEIOT WCKYCCTBCHHBII XapakTep M TPYZAHBI VIS HHTEPLPETALMH U
OLICHUBAHM. "

OnuyM B3 INaBHBIX NPHBEP)KGHIEB METOA2 NMpeoOpa3soBaHMs HMPOU3BOJIBHEIX
CIpYKTYp cerell ymepeHHocrTefl B mpesoBupHyio (opmy ssmserca HO.JIupn (Pearl
J.,1988). OcHopHas nprumHa B TOM, uTo pazpaboranssnii I0.IIupiom u monywusmmit
OYeHb MIHPOKOE PACHPOCTPAHEHWE aNTOPUTM PaclPOCTPAHEHWA BEPOATHOCTEH
IPUMEHUM TOJBKO Ha ACPEeBbAX U DONHAEPEBBAX CIENMANbHON (HOPMBI, KOTOpBIE
Ha3pIBAIOT ZiepeBpaMu Kuma.

CrnermyeT HOMYEpKHYThb, YTO METOHNBI IEpexond K APeBOBHIHBIM CTPYKTypam
MOJBEPraroTCsl KPUTHKE CO CTOPOHEI OTHENbHEIX uccrenosateneit (Laskey K.B., 1996)
HMMEHHO M3-3a HCKYCCTBEHHOI'O XapaKTepa TaKoro npeodpazoBaHus.

Ecnu mcxommas mpoGreMHas CHTYamisd MOIEJIMPOBAHA CETHH) YBEPEHHOCTEH
TIPOM3BONBHOTO BHI3, 3T0 o0leryaer JnaibHeHImIyr0 paboTy D3KCIEPTOB IO ee
OLICHMBAHHIO B TOM CMBICNIE, YTO AYTH M Y31l UMEIOT €CTeCTBEHHYIO, XOPOIo
rmoHnMaeMyro  uaTeprperammro. C  Opyro#  CTOPOHBI, INpollecC  OUEHHBAHUIL
3aTpyIHAETCA TeM OOCTOATENBCTBOM, YTO BO3MOXHBI MHOMECTBEHHBIE MPHIHHEL LI
HEKOTOpBIX cJyiencTBUM. B olImem ciydae 3KCHepTy BCerZa 3IHAYMTEIBHO IIPOINE
OLEHUTH YCIOBHYIO BEPOATHOCTH CHGNCTBHA MpPH OAHOM NpUuMHE, HYeM OIECHUTDH
YCIIOBHYIO BEPOATHOCTH CIEACTBHA JIJI1 MHOYKECTBA HPUTHH.

AHamusupys pacCMOTPEHHbIE ITOAXOAH! K (OPMHPOBaHMIO U NPeoOpazOBaHHIO
CTPYKTYD ceTell YBEpEeHHOCTEH, ciemyeT cruenarh ciuexyromuii BoiBod. (O6a momxona
HUMEIOT IIPerMYINeCcTRA U HeNOCTaTKH. VComm3ys KpHTepuii afeKBaTHOCTY OTPaKeHIT
IeHCTBUTENBHOCTH M MHTEPIIPETUPYEMOCTH CETH 5KCHEPTaMH, IPeNIIOYTEHHE CIIeLyeT
OTHATH CETSM IPOU3BOJIGHOTO BHAA 6e3 Npeobpa3oBaHmI HX B APESBOBUAHYIO GOpPMY.
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Abstract

Northeast part of Estonia has been subject to oil shale mining since 1916. Oil
shale as main source for power industry in Estonia is mined in amount of 12 million
tonnes per year. The underground production rate is about 6 million tonnes of the
mineral annually. Currently three open casts and six underground mines are operating.
In past 6 underground oil shale mines have been closed. Totally 979 million tonnes of
rock, including oil shale has been mined underground. Today, about 305 km? area has
512 million m3 abandoned mine workings in the depth of 10 to 70 m below the surface.
The problem is influence of underground mining and mine workings on ground
subsistence and ground- and surface water regime.

Mapping of potential areas of ground subsidence started in the Mining Institute
of Tallinn Technical University with MapInfo Professional. GIS is used because of need
for locating the tunnels in current geographic situation. As database for digitizing and
scanning, available mine maps and drawings are used. Fieldwork is included for
recognizing collapse areas in nature. For further analyses, Maphinfo features and
additionally, Vertical Mapper are used.

In future groundwater problems will be included in the study. The study is
partially supported by Tallinn Technical University by purchasing software Mapllnfo.
Estonian Mapping Centre has supported the study with making available to use base
map of Estonia for reference.

Estonian oil shale overview
Baltic oil shale area (See Figure 1) covers about fifty thousand square
kilometers, its oil shale, from Middle Ordovician age is named kukersite oil shale. The
Baltic area includes the Estonia and Leningrad deposits and Tapa occurrences, of which
the first two are commercially exploited. Estonia deposit is one of the largest
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