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,?\bsLr'act:
Tne seísm:!c nel.lJorr" cal ~.ed t.he Se~s!'OlicPo!ygon F;c'enšLáL (SPl!) was

puL xnto operat.ion in 1992. Xt cons!sLs 07 2tV~ thre~-co~pcnent seis~lc
~Lations. The signa] 10 digital for~ Is trans!'Ol1tted by radlo to Lhe
reglstratlon centre.
the "Inlng InsLltute of CSAS.

The~asl< Df tne SPF can be d1v1ded !nLo !.hree basic f1elds. There
are presenteci the flrst. resulLs af regtsLraLlon by the SPF ln this
papel".

Key lIords:
100<1.1 se1saic network, natural dnd induced seismicit.y, statist.ical

dist.l"ibuLion

1. INTRODUCTION

Invest.lgatlon tnto sejsmlc scLivlLy in the mlnlng regions covers
significanL proportion of study of masa!f d1sturbance and subsequent
strat.egy cf the U'ockburst preventl.ol'11.At the Ostre.va.··Karviná Coa1 Basin
,OKR) , belonging to the fields with the highesL induced sels~iciLy in
CZ8choslovakla, the selsmlcity 15 monitol"ed by neLvorks aL several
levels. Their activitles are dealt vith othe~ publications !for example
HOLUB st al., 1988, KNOTEK et 0.1., 1991, KNEJZLÍK et a1., 1990, KALÁB,
19911. Fr-om the v!ewpoint. of t.he basic research act.lvity the monitoring
of seismlclLy aL F~enět.4t region of the sout.hern part of the OKR SBei!!S
LO ba rather int.erestlng because st.art of coa! mtnlng 1s pl"epared here
in this region. tili noy Erae of any mining aclívity.

The Frenštát region !R belng ~onitored by a laeal seismic network
c."l11ed the Seismic Polygon Fr?nšt.át (SPF). This net.work fts dealt with
as an aut.onomous syslem consist.ing of flve three-componenL stations
v í Lh- d i q í t.e I dat.a y'ecordlng in the registration c-ant.r-e . The apparatus
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ouLfíL of nelwork developed aL Lhe Mining InsLilule of CSAS and lhe
neLwork will be described in delall in lhe nexl paper /KNEJZLIK el al ..
1992/.

2. TARGETS OF THE SPF

The largets of the SPF can be split inlo lhree fundamenlal fields:

- The fírsl task fo110,",s from distribulion of the st..ations
approximatel1y in the polenltal mlning fleld of lhe FrenšláL
Colliery. Reglstration of the seismic activity in Lhe field in
queslion ,",iII presenl reasonable insighl 1nlo seismic acllvily of
lhis region before lhe start of mlning work. In 1 lne \11th the
resul ts of furlher monitoring systems lhe analysis of the primary
sLaLe of stress of the massif \1111 be carried out,

- The second task 1:9 focused lnto the fleld of analysing the sLrong
rockburs~s originaLing in Lhe mined part of Lhe Ostrava-Karvln&
Coal Field. These rockbursLs are \lell-recorded by Lhe SPF-stations
and Lhey can be interpreted here,

The lhird Lask Is given by the geolog1cal strucLure of Lhe
monltored fleld. The SPF ls InsLalled in lhe contacL polnt of Lvo
significanl ge010glcal untLs,
Carpalhlan Belt.

i .e. the Bohemian Nasstf and Lhe

3. GEOLOGICAL SITUATION

The locality ln question Is lylng in lhe region of lhe overlying
flysh sheels of lhe West-Carpathlan unita not far from lne conlacl vilh
the Bohemian Massif IBOUČEK eL al. 'l1963/ (Fig. 1.).

The baste, I.B. Lhe oldest rocks are represented here by Lhe
igneous rocks of BrunovlsLullcum (the m1ca paragnelss). Tha nappas of
Lhe igneous rocks conslst of Lhe evonlan conglomeraLe, sandslone and
limesLone. Above these nappes Lhere occure the Culll'lsedimenLallon LhaL
is covered by a sedimenLaLion of Payable Carbonlferous. In lhls region
the Payable
(Tab. I.).

Carboniferous can be fbund in a depth of -300 t..o-1500 m

frOIllJUrassic to Paleogene SysLem, 1. e. Lne Si le81ao arrd Subsi lee t e.n
The overlying flysh sheeLs are reprHsenled above all by sediment-s

uniLs. These uniLs conslsL of Clrystona, sandsLone
extent of limestone. Occaslonally lhe erupLive rocks
SysLem are encounLerlng here. The ~urfacB Is covered
sedlments ln some slles almosL 100 m Lhlck. These

and Lo a lesser
from Cretaceous

by lne Quaterna-ry
sediment..s are af

clay, sand, claysLone and marl.
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4. TRE SEIS!HC POLYGON FRENSTAT

started!
th~ ~a1sm!c net~orklwe~e
9~h.~992~ na~~ly ~n ~ou~
on A;P!.AŘ l 301,0, i 992. The

VerlficaLlon and

st-atione. The
dlstrlbuLlon of sLaLIDns la obvious Croffi figura (FIg. 2.). I

Th@ 1P"1l:'a\ltjO~.e~sfor Slet.-up o;; ;:~ecorc':H:r;'2li'H!:";;' cont.rol. !4lH], f!."o'i t.he

l....egist.r·fs,tion cent.r'e í ri vhtct"J1 Ln;? €ooštt.ed d&ý...,.aa.!:.~e pek"""0&i1ent.ly !ceceived.

of recorďing i-s macle on tne

and
í nd í vi ('kw.!

~)'eigh'!"Dl t.h.

st,ad...~OrlS Coé.l,n oe set - up 17it h ~rs

~;;.].gh-LS fLCom ~li~e §.;''1diviciual (;lhanne!s ffc~~- 100,

yet. hovever, Bore sultable
i 00. The p."ii<:"''l.i7let.a!:'va 1ues az-. not ~rft l<wd

varianta uere Lested. The recorci ~~k&m
p 1Clce On - li ne on a ,Tecol. .....d 1r'?'g CD~n?u.'teli~ for' t.h@ G:čtkG) 02 z ~~s JPr'"O~;ou.nd

pxaminatlon. The proper interpretaLlon

fjnlshed tl11 nov vfll ba prsaenLed.
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Fig. 2.
Distribution of the stations of Seisnic Polygon OKR
/ + sur f ace stations, 0 underground stations/ and
af Seismic Palygon Frenštát /~ surface stations/
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5. DISTRIBUTION OF REGISTRRTION

No'W'addYS, pZ'ocess i ng of reccrdBd ciata Lakes p 1ace 1n t'i?O st.ages.

Becausa of seeklng for Lhe optlmu. par.~et.Brs, Eor start, wh_n playing
back Lo Lhe InLerpraLaLlon co.puLer, Lhe daLa are spllL InLo ueeEul .nd
useless records. The f'irst group conslsLs cf dlsLurbancBs of

InsLr.uSlents. dlsturbancas DC Lh. LeleSleLrlc trBns1tlon. records DC
sound I;'ave. records af no1se ana lhe non-ldanLlrl~d reeords
(subsl,antíal parts of t he ph~HlIol!llenonare lI!!issingand so i.t. 18' dfffieuH.

iL properlyJ. These records ara araBed a~tar confron~.tIDn
of registraLion with the seisll'licsLation o'strava - ~ásné Pole č!nd t.he
seismic statlons of lhe ml.ning 10ea1 net"Work. Reeords af Lhls group
represent about Dne half Dí reg1sLered records.

The other recorded dat& are
followlng categories tne loeal

interpreteci ancl then split in~o lhe
sels~lc phenomana ,1,. Lha rockbursts

írom the m1ned part of Ost.rava-Karv!ná Coa I Fiald 12/, t.he rockbu~'sts
coming fro~ Poland 13/, the earthquakes /41 and otherno!ee 15/. The
statistlc distribuLion of registered records (Ero~ second group) ls
presented ln tabIe (Tab. II.).

Tab. II. D!st.rlbutlon oE registered records

111 /21 /3/ /41 15/ Sum

January O 28 33 6 67 134
February O 7 19 8 18 52
l1arch O 9 24 14 9 56
Apr11 O 9 37 11 10 67
l1ay O 13 25 16 16 70
June O 16 24 21 2 63
July O 14 21 26 12 73

The first eategory refers to the 10eal seismic phenomena localized
tnto the field af registration basle. No record has been supplieď lo
this group yel. This íact, hovever. fa nol surprising as the fiald
occurs in a seismic free environment. AIso the induced rockbursta are
not assumed to be frequent as the m1nlng process has not stilI starLed.
The lva facts have to be evideneed. as they are of utmosL slgniflcance
for determination oC stress and deformaLion. originaLing ln l1119.ssif
during the mining process. In similar manner Lhe effeet of simultaneous
Leclonie forces has to be presentaci here. We must add to thls facl:
AssessmenL of the slale af slress - exislíng in the lIIin1n9 localiLy
befar lhe beginning of the mining work is one of the fundament~l
preconditione for ealculalion of stability of the mining activlties.
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The st.ress and deforlllalion arising during mining vary direeLly with t.ha
prtmary stresses. While Lha physles-mecnanícal properLles of a massjf.
belng Lha seeondary source of backgrounds for ealeulaLlon of stabilit.y.
can ba determinaci even ln room already explolLed. Lhls vork eannot ba
made t.o determine the pri~ary stress fn Lha massif /RAKOWSKI. 1992/.

For thls reason. from Lne vievpoínt of basie researeh, ve eons1der lha
monllorlng of selsmle acllvlty of Lhe region in quesLion for
unseparated part of eomplex assessmenLof Lha properLies of a massif
before lhe beglnnlng of Lha minlng detivlty. The acquired knowledgs
\.;111ba usad even for Elodelllng of stress fields in t..hemined part..of
t..heOSLrava-Karviná Caal Field.

Tha SPF 15 recording the st..rong rockbursls eoming from Lhe mlned
part af Ostrava-Karviná Coal Fiala wtth ao energy of 5x104 unita and
greater laccorďing to the energy class!Eical.ion of the OKR, i.9.

rockbursts 'W'it..ha loea1 magnit.ude higher t.han 1.4/. In the period oE

rQduced perlu0ballon there are recorded also rockbursts havíng a lesser
energy. Int.erpretat.1on of such rockbursts cannot..ba Maae separately
fr-om other data of the OKR, as the stat!ons are installed at distanees
of 20 to 40 km. These data enlarge lho set of digil.al1y regist..ered data
on the rockbursl.s for the sake of thelr interpret-ation. In case of
a róckburst of anomalous intensity this reglsl.ratlon would ba of
pdť'.aIifrOl..mt.signtficance, ·iSS t.he records frolll tne near stations vould not.
be fnLerpretable. At present tne processing roulines are bein9
~ompleted to enable eompatibilily of the data interpretad wiLh those
~omíng fro~ lhe network af the Seismic Polygon of Lhe OKR.

A large part of reeords registered by the SPF re~er to reeords of
[rockbursts coilling frollllPaland. Records are cumulated from rockbulC'sl.s
co.ing of the whol. Polish part. of Lne UppelC'-Sileslan Basln and eveo of
~ockbursts co!~ing from t.he copper m i nes at Luh 1n , These records are not.
interpretaci yet.

From Lne recolC'ds of the SPF there can ba separaLed even l.he
caLegory of eart.hquake. For near eart.hqua.kes Lhe entire va ve pieture is
~acorded such as t.ne earLhquakes of south Poland from the !asl decade
Df June 1992. For remoLe and far remoLe aarthquaking act1vlties only
$o~e non-identlfY1ng stage is recorded and lhus. no reg1stratícn oC

'earLhquake is to ba spoken abaul..
Tha lasL caLegory conslsLs of Lha so-c_lled oLher "ots.s. This

ta~m CDvare raglsLraLlon of InclusLrlBI Interferances, quarry blasting
ancl SOMa other records InLerpreLed addltlonallyas manlfesLaLion cf
~levated perlurbaLion and disLress (cross-counLry flighL of an
~eroplane, passing of cars elc).

E~amples of vave patterns are glven ln Appendlx.



- 228 -

6. CONCLUSION

Because of relatlvely a shorL tlma of the Se1s'f1iic
'Po1ygon Frenštát its contribution to the specified targets can hardly

evaluaLed al present Llme. EvenLually, ve vanL to remark here.
MonlLorlng of seiSMicILy aL Lhe Fren~tát region and InterpretaLlon of
.aorr t t or-t ner provide knowledge to be used boLh for t.he basle lC'Bsearch and

for the applled researeh ar d!rectly for the full-seale praetlee.
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Records ~f rockburst comíng from copper mine$
at Lubín /Poland/


