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PREDICTABILITY OF A SMALL-AMPLITUDE DISTURBANCE OF COAL
SEAMS IN WESTERN DONBAS

Purpose. To identify development regularities of a small-amplitude disturbance in terms of typical Western Donbas mine fields
and to define the most efficient tendencies of its prediction.

Methodology. The methods include analysis, systematization, generalization, and statistical processing of geological and geo-
physical data; probability analysis.

Findings. Such parameters of small-amplitude breakings as amplitudes, slope angles, and length of the disturbances have been
geometrized within the fields of Stepova and Yuvileina mines of Pershotravenske Mine Office (MO). The abovementioned helped to
develop the statistical distribution of the values. Zonality of the small-amplitude disturbances of coal seams has been determined for
the fields of the mines. Parameters of the zones are continuous, which made it possible to extrapolate them to the undisturbed shares
of the mine fields. Statistical processing of the data, concerning characteristics of small-amplitude disturbances, became a basis for
hypothesizing on the theoretical probabilistic distribution of the values, which helped to predict probable amplitude and length of
disturbances within the undisturbed shares of the mine fields. Log data of expendable wells were used to support the prediction re-
sults. Caliper logging, showing tectonic disturbances, has been defined as the most informative log index in the context of geological
conditions of Yuvileina mine. The log data confirm the prediction with the use of the disturbed area extrapolation.

Originality. It has been proved that the small-amplitude disturbances within mine fields of Pershotravenske MO form persistent
areas demonstrated steadily in the log data. Among other things, logging is the most informative log index demonstrating tectonic
disturbances for the geological conditions of Yuvileina mine. Such geometrical parameters of the disturbances as amplitude and
length are subject to the exponential rule of the probability distribution, making it possible to predict the most possible values of
the amounts where new stopes are planned for operation. The information concerning disturbance parameters of a coal seam helps
to predict the complexity of mining of certain sites of a mine field.

Practical value. [t has been identified that in terms of the fields of Pershotravenske MO, efficient prediction of small-amplitude
disturbance of coal seams should involve the integration of geological (zone extrapolation) and geophysical (logging) methods.
The analysis of log data of exploration wells within the areas where extrapolation recorded the highest probability of the small-
amplitude disturbance formation provides the early decisions as for the efficiency of the site mining to develop the required engi-

neering solutions, and to predict the coal grade deterioration.

Keywords: Western Donbas, coal deposits, small-amplitude disturbances, zonality, logging, caliper logging

Introduction. Disturbances of coal seams, whose ampli-
tude is less than 10 m, belong to the small-amplitude ones.
They cannot be detected during geological prospecting, and
they are not involved during mining engineering. When mine
workings come across with such a disturbance, it is an unex-
pected event resulting in significant negative impacts such as
remounting of the powered mining systems [1] and extra pow-
er consumption during operation of cutting mechanisms un-
der emergency conditions [2], in the mine workings flooding,
and a rockburst initiation [3]. Geological faults cause varia-
tions of a natural stress field [4] producing additional load on
the supports of roadways [5]. Thus, the problem of reliable
prediction of small-amplitude disturbances is the topical one.

Literature review. Numerous scientific sources concern the
problem of small-amplitude tectonic fissures of coal seams
and their effect on mining and geological conditions as well as
the development of methods for their prediction. Paper [6]
represents the results of the analysis of small tectonics effect on
the rock characteristics and methane deposit origination. Pre-
diction tendencies may be divided into geological [7], geo-
physical [8], empirical [9], tectonophysical [10], physiochem-
ical, and modeling [11] ones. Different methods experience
their development in the context of each prediction tendency.
For instance, geological tendency applies analogy methods;
methods of breaking-folding connection [12]; methods of
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lithological control [ 13]; analysis of core fracturing; analysis of
disturbance zonality [14], and others.

Geophysical prediction methods are rather various. Seis-
mics [15] and well logging are considered as the most promis-
ing ones. Methods evaluating the intensity of small-amplitude
disturbances; tectonophysical methods (determining mecha-
nisms of the Earth’s crust area formation), and different mod-
eling methods (i.e. optical, graphical, and mathematical) also
have been proposed.

Unsolved aspects of the problem. The available prediction
methods of a small-amplitude tectonic disturbance cannot give
reliable results for different mining and geological conditions.

The problem definition. It is required to define geological
regularities of the small-amplitude disturbance progress to
substantiate efficient use of prediction methods for the specific
mining and geological conditions as well as for adaptation and
integration of the methods.

Description of the methods. The research methods are
based upon analysis, systematization, generalization, and sta-
tistical processing of geological and geophysical information.
The authors’ methods to digitalize logging diagrams have been
developed.

Results. Prediction of a small-amplitude tectonic disturbance
is a complicated problem of a mining geology. Drilling operations
cannot detect such disturbances with less than 10 m amplitudes at
a geological prospecting stage. Thus, methods to predict such dis-
turbances are under rapid development. The methods rely upon
the analysis of the varied indirect information.
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Small-amplitude disturbances of coal seams in Donbas can
be divided into two groups: disturbances connected directly
with regional tectonic stresses; and disturbances connected
with the local redistribution of regional tectonic stresses.

Redistribution of regional tectonic stresses may depend
upon large-amplitude faults; folding (either large or local);
lithological nonhomogeneity of the carbonous formation
(thinning of bodies of different rocks within roofs of coal
seams; thinning of sandstone bodies within a parting, and the
total lithology influence on the disturbance intensity).

Genetic types of disturbances should be taken into consid-
eration while developing their prediction methods. Some or
other genetic types of small-amplitude disturbances prevail for
different geological conditions in different geological and in-
dustrial Donbas areas.

Small-amplitude disturbances, corresponding to the unde-
veloped large disturbances as well as the areas associated with
large faults, dominate in Pavlohrad-Petropavlivka geological
and industrial area of Donbas. Sometimes, it is possible to ob-
serve disturbances connected with local folding and with litho-
logical inhomogeneity of the carbonous formation. These fea-
tures should be involved while developing prediction methods
for small-amplitude tectonic disturbances in terms of the spe-
cific geotectonic conditions. There are cases when the use of the
methods, based upon the analysis of small-amplitude distur-
bance genesis (i. e. intensity of large-amplitude tectonic distur-
bance; local folding; and lithological nonhomogeneity), cannot
help us predict categorically. If so, then it is necessary to use two
prediction methods at least to verify the obtained results.

There are many approaches to predict a small-amplitude
tectonic disturbance of coal seams. The approaches are based
on different principles. Various prediction tendencies are
known: geological, geophysical, empirical, tectonophysical,
physiochemical, and modeling. The same prediction method
may be referred to in several groups. For instance, geological
methods are closely connected with empirical methods, tecto-
nophysical, and others [16].

Among other things, the direct prediction follows thorough
geometrization of small-amplitude disturbances within the
mine fields, predicting intensive disturbance zones at the mined-
out sites and systematization of data concerning disjunctive pa-
rameters. Paper [17] outlines partially such an approach. In the
context of Stepova and Yuvileina mine fields, several zones have
been separated conditionally which are outlined by large and av-
erage tectonic disturbances (Prodolnyi fault, Brahynivskyi fault,
and Petropavlivskyi fault as well as apophyses of the faults). It has
been identified that in terms of each of the zones, small-ampli-
tude disturbances are localized in the shape of ribbons with
70—80 m width stretching through the zone at 50—65° angle to
the large faults. Statistical analysis has shown that on the whole,
in terms of the separated zones, average amplitude values vary
from 0.3 to 1.7 m; relative to the average value, a variation of
amplitude values is 70—80 %. Such a significant data spread is
compatible with the physical content of the variable under anal-
ysis, i.e. disturbance amplitude. According to a form of relative
frequency histogram (Fig. 1), it is possible to hypothesize about
the exponential rule of the value distribution [18] being de-
scribed by the differential function (density)

) =re™ Vxe (0, +oo),

where X is a random variation; and A is a distribution param-
eter that should be identified according to the statistical data.
The average value of the disturbance length is within the
range of 0.5—1.1 of a longwall length, i.e. they are 150—300 m
with 80—85 % variation. As for the variable, taking into account
histogram type of the relative frequencies (Fig. 2), it is possible
to hypothesize about the exponential rule of distribution being
essentially asymmetrical, and for which A parameter is defined

. 1 e
using a method of moments: A =—-, where X isa mean of
X

the statistical set. Among other things, in the context of the
small-average disturbance zone, determined within the mine
field, a parameter of the exponential distribution A is 2.0 for the
disturbance amplitude and 1.85 for the disturbance length.

It is a typical feature that even “short” disturbances with
30—60 m length are grouped in ribbons crossing the panel being
mined, complicating in such a way the coal seam mining with
the help of a longwall. In some cases, it is possible to predict the
continuation of the formed tectonic ribbon to the sites just
planned for mining. The ribbon, formed from disturbances,
stretches to Petropavlivskyi fault, crosses it, and stretches further,
to Prodolnyi fault. It should be assumed that the ribbon may
continue invertedly to Brahynivskyi fault, crossing the mine field
share where the coal seam has not been mined by longwalls.
However, such data extrapolation is not always possible. Analy-
sis of the disjunctive zonality of Pershotravenske MO field has
shown that in the majority of cases, the impact of large faults
distorts regularities of small-amplitude disturbance ribbons.

To predict a small-amplitude disturbance in terms of insuf-
ficient reliability of geological prognoses and to control the
prognoses under the conditions of Pavlohrad- Petropavlivka
geologic and industrial Donbas region, we propose to apply the
data of geophysical exploration of expendable wells (GEW).

The standard set of GEW methods in the process of well
analysis within coal deposits includes: well caliper logging;
logging of electric resistance using potential sondes; logging of
electric resistance using gradient sondes; logging of arbitrary
polarization potentials; gamma-ray logging; and gamma-
gamma density logging. Acoustic logging has been used since
the 1980s. Fewer GEW methods were applied in wells drilled
in the 1950—1960s.

Lithological segmentation and correlation of a section of
carbonous formations are the key problems being solved in the
process of coal deposit exploration with the help of a standard
set of geophysical studies of wells. However, indices of the
standard GEW involve additional information too; namely, it
concerns tectonic disturbance of coal and enclosing rocks. Ac-
tually, all methods of the standard logging within coal deposits
record the disturbance in a certain manner. Specifically, a well
diameter increases (Ad) along with the intensity of scattered
gamma radiation (Jyy) within the disturbed zones where
strength is decreased, and rock fissuring is increased. Satura-
tion by the mineralized deposit water results in the decreased
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Fig. 1. Frequency histogram for disturbance amplitude within a
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electric resistance of the rocks (measured by potential and gra-
dient sondes); and conversely, in-gassing results in the in-
creased electric resistance.

Logging diagrams of expendable wells within longwalls
Nos. 122, 124, 126, and 128 were processed with the use of
GEW data for the fields of Stepova and Yuvileina mines to eval-
uate prediction potential of the disturbed zones.

The research was carried out using the wells drilled in the
1970s and later. The wells, drilled earlier, were not involved
due to the low quality of logging diagrams. Logging diagrams
of ten wells (namely, Nos. 14145, 14170, 14183, 14201, 14337,
14653, 14655, 14704, 1260p, and 1323p) were processed within
the mined-out area of ¢4 coal seam. Wells Nos. 14170, 14183,
14337, 14655, and 14704 are located within the undisturbed
parts of the coal seam. Other wells are within the disturbed
parts of the seam. Namely, 14653 and 1323p wells are inside
the zones of small-amplitude tectonic disturbances; 14145 well
is inside Petropaviivskyi fault, and 14201 and 1260p wells are
inside the influence zone of Petropavlivskyi fault apophyse.

The methods to process logging diagrams, proposed by the
authors, include data transfer from the analog form to a digital
one; determination of variability of relative indications of the
parameters; and data comparison of tectonically disturbed and
undisturbed zones. Two most informative parameters, ob-
tained as a result of activities within Dniprovska mine field,
were selected from six parameters of the standard logging. The
parameters are as follows: logging data of electric resistance of
rocks by a potential sonde and data by the well caliper logging.

Metering interval was 1 m within the sites of the section of
a well with stable GEW index parameters and consistent lithol-
ogy. Calculations were added by the characteristic variability
points inside the sites with unstable parameters. It should be
mentioned that parameter variability is greater for a well locat-
ed within the disturbed zone. Figs. 3 and 4 demonstrate the
logging diagram of a well No. 14170 drilled in the undisturbed
zone and a well No. 1323p drilled in the disturbed zone.
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Fig. 3. Logging diagram of well No. 14170 (undisturbed zone)

Green is caliper logging; and red is electric resistance
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Fig. 4. Logging diagram of well 1323p (disturbed zone)
Green is caliper logging, and red is electric resistance

Tables 1 and 2 show exceed in the studied GEW parame-
ters over the nominal ones for a well drilled within the undis-
turbed zone and a well drilled within the disturbed zone.

Such exceed in a well parameter over the nominal one
characterizes disturbance degree of the carbonous formation
varying for different lithological rock types. Specifically, in
terms of hard sandstones, the excess is quite less to compare
with argillites and siltstones for wells in the disturbed as well
as in the undisturbed zones. In this context, the average well
diameter is larger for each rock lithotype within the disturbed
zone. On the whole, the relative deviation of electric resis-
tance values is greater inside the wells within the disturbed
zone. Tables 3 and 4 demonstrate average deviations of geo-
physical parameters for each analyzed well both within the
undisturbed and disturbed shares of ¢4 coal seam of Yuvileina
mine field.

Tables 3 and 4 compare relative deviations of geophysical
parameters for the undisturbed and disturbed shares of ¢6 coal
seam of Pershotravenske MO field.

Table 1

Excess in GEW parameters to compare with nominal ones for
a well within the mined out share of c6 seam (undisturbed
zone) of Yuvileina mine field (longwall No. 128).

Well No. 14170

Relative deviation of Relative

Lithological type the well diameter from resistance
its design value, % deviation p, %
Argillite 1.06 6.53
Siltstone 1.25 7.35
Sandstone 0.9 8.12
In terms of all the 1.15 7.06
lithological types
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Table 2

Excess in GEW parameters to compare with nominal ones for
a well within the mined out share of ¢6 seam (disturbed zone)
of Yuvileina mine field (longwall No. 128).

Well No. 1323p

Relative deviation of the well Relative
Lithological type diameter from its design resistance
value, % deviation p, %

Argillite 4.92 10.05
Siltstone 4.96 10.64
Sandstone 2.99 11.00
Limestone 4.05 11.54

In terms of all the 4.83 10.43
lithological types

Table 3

Comparison of relative deviation of a well diameter (%)
for the undisturbed and disturbed shares of ¢6 coal seam
of Pershotravenske MO field (longwalls Nos. 122, 124, 126,

and 128)
Lithological Disturbed Undisturbed | Excessin the
type zone zone values, times
Argillites 3.93 1.90 2.06
Siltstone 4.08 1.64 2.49
Sandstones 2.72 1.15 2.36
Average 3.68 1.56 2.30
Table 4

Comparison of relative resistance deviations p (%) for the
undisturbed and disturbed shares of ¢6 coal seam of Yuvileina
mine field (longwalls Nos.122, 124, 126, and 128)

Lithological Disturbed Undisturbed | Excessin the

type zone zone values, times
Argillites 9.16 7.35 1.25
Siltstone 9.90 8.76 1.13
Sandstones 12.35 10.36 1.19
Average 10.78 8.82 1.22

For each lithological rock type and in the context of the
whole well, relative diameter increase in the tectonic disturbed
zones is 2.3 times more to compare with the undisturbed
zones.

A relative increase in electric resistance is observed for all
lithological types measured by a potential sonde within the
zones disturbed tectonically. The average increase is 22 %
within 100 m interval.

Hence, caliper logging of the expendable wells, demon-
strating tectonic disturbance for geological conditions of Ste-
pova and Yuvileina mines, is a rather efficient index. The dif-
ference in indices for the disturbed and undisturbed zones is
more than twice.

Logging diagrams of expendable wells drilled in the 1970s
and later were processed for the undisturbed share of ¢6. Such
GEW parameter as caliper logging was considered, which re-
flected in full a tectonic disturbance within the mined-out area
of the coal seam.

The ratio of a well diameter deviation between average well
diameter deviations within the undisturbed zone was consid-
ered for each of the lithotypes. Double excess in the analyzed
parameter over an average one was assumed as a reference cri-
terion to the disturbed zone. If the excess over the average val-
ues was more than twofold for all the three lithotypes, then the
well was considered as the disturbed one. If the excess over the
average values was less than twofold for all the three lithotypes,
then the well was considered as the undisturbed one. If the
excess over the average values was less than twofold for all
some lithotypes, and more than twofold for others, then the
well was considered as the probably disturbed one.

Fig. 5 demonstrates prediction results for the disturbed
zones in terms of GEW data as well as a small-amplitude dis-
turbance zone separated using extrapolation. Well 14574 veri-
fies the availability of the separated zone.

The conclusions coincide with the results of the above-
mentioned prediction of disjunction localization based upon
the determined zonality of small-amplitude disturbances. Re-
lying upon the formulated statistical population of amplitude
values and length of the disturbances as well as upon the hy-
pothesis concerning theoretical distribution law, it is possible
to predict such disturbance parameters within the undisturbed
share of a coal seam as disturbance amplitude will not be more
than 1.5 m (with a probability of 0.95) and the disturbance
length will not be more than 1.62 m of a longwall length (i.e.
486 m, if the longwall length is 300 m).
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Fig. 5. Tectonic disturbances according to GEW data of expendable wells of c6 seam of Yuvileina mine field:

are wells within the disturbed zones; ww are wells within the potentially disturbed zones; are wells within the undisturbed zones; and
is the prediction zone of a small-amplitude disturbance
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Prediction of quantative parameters of small-amplitude
disturbances is extremely important to classify the rock mass
in terms of its disturbance degree [19]; to model geome-
chanical processes during coal mining [20], and to evaluate
the efficiency of coal seam mining within the disturbed
zones.

Conclusions. Thus, there are many prediction methods for
a small-amplitude disturbance (i.e. geological, geophysical,
empirical, tectonophysical, physiochemical, modeling, and
others). However, neither of them is a universal method to
make accurate predictions.

Geological methods (i.e. separation of the disturbed
zones with their further extrapolation) and geophysical meth-
ods (i.e. methods, based upon analysis of logging data of ex-
pendable wells) are the most efficient for the conditions of
Pavlohrad- Petropavlivka geological and industrial region in
Donbas.

The pronounced zones, extrapolated to the undisturbed
share of coal seam ¢ of Yuvileina mine field, have been identi-
fied.

It has been found that caliper logging is the most informa-
tive index to predict a small-amplitude disturbance for the
conditions of Pershotravenske MO.

Data on geophysical analysis of wells support the predicted
zone of small-amplitude disturbances (longwalls Nos. 130,
132, and 134).
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Meta. Bu3HauuTH 3aKOHOMipHOCTi PO3BUTKY MaJIOAMII-
JITYIHOI PO3PUBHOI MOPYILIEHOCTI Ha MPUKIadi TUIIOBUX
IIaXTHUX ToJTiB y 3aximHomy JloHOaci Ta BCTAHOBUTH Haii-
OibII e(DeKTUBHI HAPSIMKMU 11 IPOTHO3Y.
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Metonuka. AHaii3, cucTemaTu3allisl, y3araJlbHEHHS Ta
CTaTUCTUYHA 00poOKa (POHIOBOI Ie0IOTIYHOI i reodizunyHoL
iH(dopMallii, iMOBipHiICHUMIA aHATi3.

Pesyabratu. BukoHaHa reomeTpu3allisi nmapameTpiB mMa-
JIOAMIUTITYAHUX PO3PUBIB: aMILUTITy 1, KyTa MaliHHS, TOBXU-
HU pO3pUBIB y Mexax 1oJiB maxt «Crenoa» ta «FOBineitHa»
1Y «IlepmoTpaBeHChKe», 110 HagaJdo 3MOTy MOOyTyBaTH
CTATUCTUYHI PO3MONIIM BKa3aHUX BeJUYMH. BcraHoBieHa
30HAJIBHICTh Y PO3MOBCIOMKEHHI MaJIOAMIUTITYIHUX PO3pU-
BiB BYTiJIbHUX IUIACTIB IS TTOTiB YKa3aHux waxt. [lapametpu
30H € BUTPUMAHWMMU, 110 HAAaJI0 MOXKJIMBICTD IX eKCTparo-
JI1IiT Ha HeBiATpallbOBaHi YaCTUHU I1axToriacTiB. Ha ocHo-
Bi CTAaTUCTUYHOI OOPOOKM AAaHMX IIOJ0 XapaKTePUCTUK Ma-
JIOAMILTITYIHUX MOPYLIEHb BUCYHYTa TillOTe3a MpoO Teope-
TUYHUIN IMOBIPHICHUI PO3MOAL LUX BEJIWYUH, IO AaJIO
3MOTY CIIPOTHO3YBAaT! WMOBIpHY aMILTITYIy i1 TOBXUHY PO3-
PUBIB Ha HeBiINMpalbOBaHMX YacTHHAX ILIAXTOIuIacTiB. Jlis
MATBEPIKEHHST Pe3yJIbTaTiB IPOTHO3YBaHHS OYJIM BUKOPUC-
TaHi JaHi KapoTaxy TeoJoropo3BilyBaJIbHUX CBEPIJIOBUH.
BcranoBneHo, 1o mist reosorivHnX yMOB maxT «lOBineit-
Ha» HalOLIbII iIH(POPMATUBHUM MTOKA3HUKOM KapoTaxy, IO
BioOpaxkae TEKTOHIYHY IOPYILIEHICTb, € KaBEPHOMETpisl.
JlaHi KapoTaxy IiaATBEepIXKYIOTh ITPOrHO3YBaHHS i3 3aCTOCY-
BaHHSIM €KCTPATOJISIIii TOPYIIEHNX 30H.

HaykoBa HoBu3Ha. [loBeneHO, 1110 MaJOAMILTITYAHI pO3-
puBM Ha noyisix maxT LY «IlepiorpaBeHCbKe» YTBOPIOIOTh
BUTPHMMAaHI 30HU, sSIKi BIIEBHEHO BiZoOpaXaloThbCsl B JaHUX
KapoTaxy, 30KpeMa, HaiOimbll iHOOpMAaTUBHUM TTOKA3HU-
KOM KapoTaxy, 10 BigoOpaxka€ TEKTOHIUYHY MOPYIIEHiCTh
IJIST TEOJIOTiYHMX yMOB Imaxt «lOBineitHa», € KaBepHOMe-
Tpis. ['eoMeTpuUHi MapamMeTpu PO3pUBIB — aMIUIITy1a Ta 10-
BXMHA — TAMOPSIKOBYIOTHCSI IOKA3HUKOBOMY 3aKOHY PO3-
MOy KMOBIPHOCTE, 110 TO3BOJISIE HAIATH MTPOTHO3YBAHHS
HaKOLIbII BipOTiIHMX 3HAYE€Hb YKa3aHUX BEJIUYMH Ha JUISTH-
Kax, Jie TJIaHY€ETbCS BBEJICHHS B €KCILTyaTallilo HOBUX OUYMC-
HUX BMOOIB. BigomocTi 111010 mapaMeTpiB MOPYIIEHOCTI By-
riJIbHOTO TUIacTa J03BOJISIIOTh MPOrHO3YBATH CTYIMiHb CKJIaI-
HOCTI BillIpallloBaHHSI TIEBHUX IUISTHOK IIAXTHOTO TTOJISI.

IMpakTyna 3HauumicTh. BcTaHOBIEHO, 110 TSI MPOTHO3Y
MaJIOaMILTITyIHOI TOPYILIEHOCTI BYTJIbHUX TJIACTIB JIS1 yMOB
nois maxrt LY «[lepmoTpaBeHCbKe» ePEKTUBHUM € KOMII-
JIEKCYBaHHSI TE€OJIOTIYHMX (eKCTparosiiist 30H) i reodizny-
HUX (KapoTax) MeTOoMiB. AHajli3 JaHUX KapoTaxy pO3Bily-
BaJIbHUX CBEPAJIOBUH Y TUX 30HaX, JIe eKCTPATOJISIIIE€I0 BCTa-
HOBJIEHAa HalOi/bIla BipOTiAHICTh (POPMYBAHHSI CMYT MaJlo-
aMIUTITYyIHUX TIOPYIIEeHb, J03BOJSIE MPUNHATUA 3a371ajerianb
pilieHHs o0 e(eKTUBHOCTI BillIpalllOBaHHS TAHOI JiIsSIH-
KM LIaXTHOTO T10JIsI, pO3POOUTHU HEOOXiTHI TEXHIUHI pillIeHHS
Ta IPOTHO3YBATU BTPATH SIKOCTi BYTL/UIS.

KumouoBi cioBa: 3axionuii /lonbac, eyzinvhi naacmu, maro-
amnAimyoHi po3pueu, 30HaAbHICMb, KAPOMAadic, KAGepHOMempis
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eab. OnpeneanTb 3aKOHOMEPHOCTU Pa3BUTHUS MaJio-
aMILJIUTYIHOUM pa3pbIBHOW HApYIIEHHOCTU Ha TIpUMepe
TUIOBBIX IIAXTHBIX ToJieit B 3anagHoM JloHOacce u ycra-
HOBUTH Hambosiee 3¢hGEeKTUBHBIE HAMpaBIeHUSI €€ MPo-
rHO3a.

Mertoauka. AHanm3, cucTeMaTu3alusi, 00OOlleHHEe U
cTaTucTUdeckast 06paboTka (hOHIOBOI re0JIOrMIecKOi 1 re-
odusnyeckoit ”HGOPMAIIUK, BEPOSITHOCTHBIN aHAJIN3.

Pe3ynbraTel. BoinojHeHa reoMeTpu3aiys napaMeTpoB
MaJIOAMIUTUTYIHBIX Pa3pbIBOB: aMIUTUTYbI, yIJia MaaeHus,
JIUIMHBI pa3pbIiBOB B Ipenenax mnosei maxt «CremHas» U
«HOouneiinas» LY «IlepBomaiickoe», 4YTO JajlO BO3MOXK-
HOCTb TIOCTPOUTH CTATUCTUIECKUE paCIIpeIeSIeHUS yKa3aH-
HBIX BEJIMYMH. YCTaHOBJIEHA 30HAJIbHOCTD B PacIpoOCTpaHe-
HUY MaJIOAMIUTATYTHBIX Pa3phIBOB YTOJBHBIX TIJIACTOB JJIST
MoJiel yKazaHHbIX 11axT. [lapamMeTpsl 30H BbIAEpKaHBI, YTO
NaJI0 BO3MOXHOCTb MX 3KCTPAIOJSIIMU Ha HEOTpaboTaH-
Hbl€ YaCTH IIaXTOIIacToB. Ha ocHOBe cTaTucTHYeCKOl 00-
pabOTKM JAaHHBIX O XapaKTePUCTHKAX MaIOaMILTUTYIHBIX
HapylIeHUIi BBIABUHYTA TMIIOTE3a O TEOPETUUYECKOM BEPO-
STHOCTHOM PacIpeAeICHUN 3TUX BEJIMYMH, UTO TTO3BOJIUIIO
CMPOTHO3MPOBATH BO3MOXHYIO aMIUTUTYAY U JUTUHY pa3phl-
BOB Ha HEOTPaOOTAHHBIX YACTSX IMAXTOILIACTOB. st TTom-
TBEPXKIEHUSI PE3YyJIbTaTOB IPOTHO3MPOBAHUSI OBUIM MC-
IMOJIb30BaHbl JaHHBIC KapoTaxXa TIe0JIOrOpa3BeIOYHBIX
CKBaXXUH. YCTaHOBJIEHO, YTO JIJIs F€OJIOTMYECKUX YCIOBUI
maxt «lO6uneitHass» Hanbojee NHPOPMATUBHBIM TTOKa3a-
TeJeM KapoTaxa, OTpaXkarollMM TEKTOHMYECKYIO HapyIlIeH-
HOCTb, SIBJIICTCSI KaBepHOMeTpus. JlaHHbBIE KapoTaxa IO -
TBEPKIAIOT MPOTHO3 ¢ MPUMEHEHUEM IKCTPArosiuu Ha-
PYILIEHHBIX 30H.

Hayunas HoBu3Ha. J/loka3zaHO, YTO MajoaMILIUTYIHbIE
pa3pbiBbl Ha moJisax mwaxTt LY «[lepBomariickoe» oOpasyioT
BbIZIEPXKaHHbBIE 30HBI, KOTOpPbIE YBEPEHHO OTpaxKaloTcs B
IIaHHBIX KapoTaXa, B YaCTHOCTHU, Hanbojee MHPOpMaTUB-
HbIM TIOKa3aTesleM KapoTaxa, OTpaXarolldM TEeKTOHUYe-
CKYI0 HapyIICHUCTh MIJI TeOJOTMUYECKMX YCJIOBHMI IIMaXThI
«fOouneitHas», siBasieTcsi KaBepHomeTpusi. ['eomeTpuue-
CKHe MmapaMeTpbl Pa3pblBOB — aMIIATyA W IJIWHA — TTOM-
YUHSIOTCST TOKA3aTeIbHOMY 3aKOHY paclpeesieHUs] Bepo-
SITHOCTEM, YTO TTO3BOJISIET 1aBaTh ITPOTHO3MPOBaHUE HAaUbO-
Jiee BePOSITHBIX 3HAYCHUI YKa3aHHBIX BEJIMYMH Ha ydacT-
Kax, TIe TUIAaHUpYeTCs BBENEHUE B DKCIUTyaTalluI0 HOBBIX
OYMCTHBIX 3a00eB. CBeIeHUST 0 TTapaMeTpax HapyIIeHHOCTH
YTOJILHOTO TIacTa IO3BOJISIOT IMPOrHO3UPOBATh CTEICHb
CJIOKHOCTH OTPabOTKM ONpeIeSIeHHBIX yJ4aCTKOB IIIaXTHOTO
TTOJIS.

IIpakTHyeckas 3HAYMMOCTb. YCTAaHOBJIEHO, YTO IS TIPO-
TrHO3a MaJIOAMILIMTYJIHON HapylIIEeHHOCTH YTOJbHBIX IIia-
croB 1151 yeaoBuit noJieit maxrt Y «IlepBomaiickoe» 3-
(beKTUBHBIM SIBSIETCSI KOMILIEKCUPOBAHME TEOJOTMUECKUX
(3KCTpanofsius 30H) U reousnueckux (Kaporax) METo-
IIOB. AHalu3 JaHHBIX KapoTaXka pa3BelblBaTEIbHBIX CKBa-
KUH B Te€X 30HaX, TJIe IKCTPAIosIuell yCTaHOBJIeHA Hau-
0oJiblIas BEPOSATHOCTh (POPMUPOBAHUS TOJIOC MaJTOaMIUIM-
TYIHBIX HAPYIIEHWI, TTI0O3BOJISIET IPUHSITh 3apaHee PeleHMsT
1o 3G (PeKTUBHOCTU OTPAOOTKU JAHHOTO ydyacTKa IIaxXTHOTO
ToJIsI, pa3paboTaTh HEOOXOMMMbIE TEXHUIECKUE PEIIeHUS] 1
MPOTHO3MPOBATh MOTEPU KayecTBa yIJisl.

Kimouesble cioBa: 3anadusiii Jlonbacc, yeonvhbie niacmolt,
Manoamniumyoubvle paspulésl, 30HAABHOCIb, KAPOMAIC, Kasep-
HomMempus
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