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TECHNIQUE FOR SEISMIC DIAGNOSTICS OF ROCK MASS
CONDITIONS ABOVE THE WORKING IN THE COURSE OF MINING
THE COAL SEAMS PRONE TO GEODYNAMIC PHENOMENA

Methodical guidelines to receive seismic evidence of console block cracking and hardware for continuous recording of
seismic processes have been developed. Energy and spectral characteristics of seismic emission for the development of
tectonic destruction zones in various rock structures of the upper roof have been established. The ability to display the
spatial migration of hypocenters of seismic events and their energy magnitude has been determined. The algorithm for
computation of diagnostically informative features of geodynamic hazard has been elaborated.
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INTRODUCTION. BACKGROUND

The formation of geodynamic dangerous con-
ditions in the bottomhole of coal seam is mainly
determined by geomechanical processes in the
rocks of the upper roof, whose console formations
can create stresses in the seam, with these stresses
materially exceeding those caused by weight of
the rock strata above the seam. The cracking of
the heaviest consoles can be accompanied with
significant dynamic impact on the seam in local
areas near its bottomhole between the maxima of
diagrams of bearing pressure caused by console
formations of the upper and the direct roofs. The
local character of these dynamic effects having
significant energy parameters can cause destruc-
tion of coal with release of free methane adsorbed
on the pore walls. This local part of the seam can
be pressure-isolated for some time due to a poor
permeability partially impaired by console of the
direct roof of the seam edge. As the geomechani-
cal situation changes, it can lead to either pres-
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sure fracture of the seam boundary layer with a
significant release of methane or to a rapid de-
struction thereof with large gas emission.

Largely and randomly varying seismic emis-
sion that arises while the console formations are
cracking can be predominantly determined by in-
significant (in terms of geomechanical danger)
factors.

The cracking of powerful and strong structures
of the upper roof can be accompanied with mani-
festations of natural bending vibrations of con-
sole structures. Given the significance of these
consoles from the standpoint of their extension
and power, their bending vibrations seem to be
very low frequent. Due to the experimental re-
search done using the developed methodology for
receiving seismic manifestations above the work-
ing and the designed hardware for continuous re-
cording of seismic processes the seismic informa-
tion was received on 5% southern longwall block
of Pokrovske mine, which allowed the researchers
to establish the effect of grouping seismic emis-
sion signals by frequency and energy parameters
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into several groups having noticeably different
values of energy parameters. This fact means the
simultaneous development of cracking in several
console formations that significantly differ in
strength of rock structures. Activation of crack-
ing in one of them may precede these processes in
console parts of above rock layers. The separation
of the below console from the solid mass reduces
support of the above console, with such a dynam-
ic impact on the solid mass provoking the bend-
ing vibrations of above consoles and activating
cracking therein.

THE RESEARCH RESULTS

In 2013, the Presidium of the National Academy
of Sciences approved a list of research innovation
projects. Among them, numbered 8", there is Te-
chnique for Seismic Diagnostics of Rock Mass Con-
ditions above the Working in the Course of Mining the
Coal Seams Prone to Geodynamic Phenomena project
(the developer is the Ukrainian State Research
and Design Institute of Mining Geology, Rock Me-
chanics, and Surveying of NASU, Donetsk).

The research project was aimed at elaborating
methods and designing hardware for recording
the seismic manifestations of geomechanical pro-
cesses in the rock mass above the working, as well
as for developing an algorithm for the calculation
of seismic emission parameters that would pro-
vide sufficient information for controlling the
early stages of geodynamic hazards formation.

The obtained results of the project allowed the re-
searchers to identify diagnostically informative signs
of geomechanical changes occurring above the work-
ings and to develop an algorithm for calculating the
parameters of seismic manifestations to reflect prop-
erly the initial stages of formation of geodynamic
hazard and to estimate its possible magnitude.

Pursuant to the proposed concept of decisive
role of the upper roof console structures in the for-

mation of geodynamic situation above the working,
the methodical recommendations for receiving the
seismic manifestations of console separation have
been prepared; the hardware for continuous recor-
ding of seismic processes has been designed. The
energy and spectral parameters of seismic emis-
sion related to the development of cracks in dif-
ferent rock structures of the upper roof have been
established; the ability to display the spatial hy-
pocenter migration of seismic events and their
energy magnitude has been proven. The authors
has developed an algorithm for calculating diag-
nostically informative signs (current ratio of en-
ergy parameters of several specific frequency bands
of the seismic emission of two separated surface
reception points) which provide the objective de-
termination of the beginning of geodynamic haz-
ard formation.
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YKpalHCbKUI IepKaBHUN HAYKOBO-TOCI THUH
Ta IIPOEKTHO-KOHCTPYKTOPChKUN
IHCTUTYT TipHUYOI Te0JIoTil,
reoMeXaHiKM Ta MapKIIeH1epcbKoi CIIpaBu
HAH VYxpaiuun, /lonebk

PO3POBJEHHS TEXHOJIOTTI CEUCMIYHOT
JIATHOCTUKU CTAHY I'TPCbKOTO MACUBY HAJ
BIAOBYBHOIO BUPOBKOIO ITPU BIAITPAITIIOBAHHI

BYTUJIBHUX IJIACTIB 3 TIOTEHIIMHOIO
HEBESIIEKOIO TEOAMMTHAMIUYHNIX ABWII]

P03p06/ieHO METOAMYHI MOJOKEHHS IOL0 MPUioMy
ceiicMiuHUMX IIPOSIBIB BiIPUBY KOHCOJbHMX GJIOKIB 1 amapa-
Typa Ge3nepepBHOI peecTpailii ceficMiuHUX mporiecis. Bera-
HOBJIEHO €HEPTeTHYHi Ta CIEeKTPaJbHi 0COBINBOCTI cefic-
MIYHOI eMicii PO3BUTKY TPIilllTHOYTBOPEHHS B PI3HUX TTOPOJI-
HUX CTPYKTYpPax OCHOBHOI IIOKPIBJIi i MOKJIMBICTb Bigo6-
Pa’keHHS TPOCTOPOBUX MiTpaIliil FiMOIEHTPIB CECMITHIX
noziii Ta ixapoi eHeprernuynoi MacmrabHocTi. Pospobie-
HO aJITOPUTM PO3PaxXyHKY [iarHOCTUYHO iH(hOpMaIiiHux
O3HaK.

Knwouoei crosa: celicMidyHuil IpoIlec, OCHOBHA TIOKPiB-
JisL, KOHCOJIbHE YTBOPEHHS, €HepreTHYHi OKa3HUKH, CIIeKT-
paJibHi XapaKTEePUCTUKU, FeOMHAMIYHUIA ITpOIIec.
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YKpauHCKuii rocyIapCcTBEeHHbIN HAYYHO-UCCIeI0BATEIbCKUIA
U TIPOEKTHO-KOHCTPYKTOPCKUIT MHCTUTYT FOPHOI T€0JI0THH,
reoMeXaHUKU ¥ MapKIIeH1epCKoro Jesia
HAH Yxpaumnsi, /lonenk

PASPABOTKA TEXHOJIOTUU CEICMUYECKON
JANATHOCTUKN COCTOAHMA TOPHOTO
MACCUBA HAJI JOBbIYHOI BLIPABOTKOI
TP OTPABOTKE YT'OJIbHBIX IIJIACTOB
C ITOTEHIIMAJIBHOM OTTACHOCTBIO
TEOJIMHAMMWNYECKUX SABJEHUN

PaszpaboTaHbl METOIMYECKUE MIOJIOKEHMS TI0 TIPHEMY Celic-
MUYECKUX [POSIBJICHUI OTPBIBA KOHCOJIBHBIX GJIOKOB U alllia-
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paTypa HeTpepbIBHOH PeTNCTPaIy CeHCMUIEeCKIX MPOoIiec-
COB. YCTaHOBJIEHbI SHEPIETHUECKIE ¥ CIIEKTPAJIbHbIE 0COOEH-
HOCTH CeiCMUYEeCKOM HMUCCUY Pa3BUTHSI TPEIIUHOOOPa3oBa-
HUS B Pa3JINIHBIX TOPOIHBIX CTPYKTYPAaX OCHOBHOH KPOBJIN
U BO3MOKHOCTD OTOOPasKEeHHUs IIPOCTPAHCTBEHHBIX MUTPALMIA
TUIIOIEHTPOB CEUCMIYECKIX COOBITHI 1 UX DHEPTETUUECKON
MacmTabHocTH. PazpaboTaH airoputM pacyera AuarHoCTH-
yecKr MH(HOPMATUBHBIX TIPU3HAKOB.

Kntouesvie crnosa: celicMuuecKuii Imponecc, OCHOBHadA
KPOBJI, KOHCOJIbHOE 06pa303aHI/Ie, JHEPreTudeckKue 1mokKa-
3aTeJiu, CHEKTPAJIbHbIE XapAKTEPUCTUKH, I‘eOHI/IHaMI/I‘{eCKI/Iﬁ
Ipomnecc.
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