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Overburden mining in lignite quarries has to deal – among other difficulties – with the
occurrence of rocky grounds. The mining and exploration of these rocks requires increased
costs and implementation of special technologies. These rocks’ solidity under common
pressure often amounts to 110 MPa (50–110 MPa) and thus radically exceeds ordinary
1–12,5 MPa. In case of higher accumulations in the movement of the bucket wheel excava-
tor, these rocks cause abnormal abrasion of the mining part of the machine. In the quarry
Bílina, for example, rocky grounds occur in 4 basic types. These rocks are coherent or inco-
herent bodies of various shapes, thicknesses, sizes, and types of placement. These various
types of solid rocks are bound to different geological structures and types of mother soils,
because they originate from various periods of diagenesis of overburden soils – clays and
sands (Mach, 2003). Actual experiments using geophysical methods of occurrence exami-
nation of these solid rock positions have not brought expected and necessary results there.
Their accuracy decreases rapidly with the depth of the position of the sought object. The
majority of them have proven to be lowly effective in the conditions of the quarry Bílina.
Too high costs connected with the efficiency comparable to drilling exploration also play an
important role there. The failure of application of geophysical methods (caused by their
inaccuracy, small depth range, and problematic implementation in the conditions of the
mine Bílina) proves that one of possible solutions, which would credibly specify the range
and placement of solid sandstone bodies, is the utilization of drilling exploration in a con-
densed boring network suitably chosen for this purpose.
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The pieces of knowledge gained from the implementation of the drilling and geophys-
ical explorations in the mine Bílina up to now can be summarized as follows:
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Complicated geological conditions in the coal bed’s top wall belong to most serious
factors, which significantly limit the possibilities of utilization of some, otherwise commonly
used technologies of exploration wells’ realization. The main limiting factors are as follows:
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One of the crucial moments of every successful and effective project in quarry mining
is selecting optimal machinery. The principal requirement is always the reliability and resis-
tivity of the device when operating under difficult and demanding conditions. Other funda-
mental requirements are: universality, manoeuvrability, simple controllability, undemand-
ing maintenance, and minimum service. Apart from the afore-mentioned criteria, under the
drilling conditions of the coal bed’s top wall in the mine Bílina, it is necessary to meet the
following requirements:
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For the reasons mentioned above, a new, more suitable drilling outfit has been chosen,
which is supposed to reduce the afore-mentioned negative aspects of the existing method of
the prediction of solid and very solid rock positions in the mine Bílina.

From the spectrum of examined and identified types of drilling outfits, BPI Titon 300 R
appeared to be the most suitable for the above-mentioned application. This drilling outfit is
manufactured by BPI Zeltweg (Austria), and imported into the Czech Republic by Rock-
tech. It is used in combination with the monitoring device Track, which determines the
borehole position (depth and thickness) of the object with an excessive solidity under pres-
sure by means of scanning and saving the drilling outfit’s operating data. The saved data can
be extracted within an arbitrary time interval and subsequently processed as necessary. This
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combination of the BPI Titon 300 R drilling outfit with the monitoring device Track appears
to be suitable for the determination of solid and very solid rock positions on the basis of
monitoring the drilling process. This monitoring device evaluates the following measured
operating parameters:
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The introduced parameters saved on MMC memory cards can subsequently be dis-
played both in a numeric and graphic form (displaying the rate of the selected parameter in
dependence on the depth).

When choosing a suitable rotary-percussion drilling method type, the downhole drill
hammer was preferred to the surface one.

@- ?�#�!�&����$��!�����'#�'� �"������"�%�*/��$�'#�&��&�

The proposed drilling outfit, including the monitoring device Track, was recommend-
ed by the decision-making team of VŠB-TU Ostrava for functional testing when determin-
ing solid and very solid rock positions before the actual introduction into operation. After
having consulted SD a.s. Chomutov, who carry out the exploratory drilling works, for the
verification of coreless drilling, the drilling outfit Böhler TCD 221 was used, which makes
it possible to drill in both rotary and rotary-percussion way in combination with the down-
hole drill hammer, supplemented by the evaluation device Track by PARTNER mb s.r.o.,
whose parameters are similar to those of the primarily proposed drilling outfit – Titon type.

In 2007, 40 wells in a depth range from c. 8,7 m to 36,0 m with prevailing depths c.
30 m were drilled in this locality in total. The total wells‘ length amounted to 1046,1 m.
These wells of the verification phase were drilled in a full-profile, rotary way with a possi-
bility of switching to rotary-percussion drilling when reaching solid or very solid rock posi-
tions. Drill bits, specially designed for the purpose in SD a.s. Chomutov, were used for
rotary drilling.

For evaluation, the graphic documentation in a form of a column record in a coordinate
system x-y was used, which takes into account the dependence: measured variable (para-
meter) – depth. It enables a simultaneous monitoring of these basic parameters characte-
rizing the drilling process, and their changes in the course of drilling:
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For the determination of boreholes’ sections with very solid or solid positions in over-
burden rocks, the curves representing the progression of 4 parameters listed below can be
considered as crucial and best utilizable:
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Other measured parameters in this evaluation works. phase can be considered as just
supplementary and utilizable mostly for the purpose of specification of the information
about the drilling’s progression.
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In the course of this phase of the verification of the proposed methodology determin-
ing solid and very solid rock positions in the coal bed’s top wall in the mine Bílina, all 40
wells were drilled using the rotary full-profile drilling technology. With regard to the
drilled-through rocks. solidity character, in which more solid, but through rotary full-pro-
file drilling ‘feasible’ rock positions of hardly drillable rocks sporadically occured, it was
not necessary to implement the rotary-percussion hammer technology. These more solid
rocks‘ positions were thus drilled through in a rotary way within the current setting of mode
parameters, especially the weight on the drilling tool. In case of thick, very solid rock posi-
tions in the coal bed’s top wall, where the rotary full-profile drilling technology would not
be successful, it would be necessary to implement the downhole drill hammer. The pro-
posed drilling outfit proved efficient in the course of its implementation in this verification
works. phase, and in combination with the installed monitoring device Track it appears to
be suitable for the following phases of drilling works.

On the basis of knowledge gained by the study of the graphic documentation, it can be
stated that:


 ���	 %����(�������	 ��	 ����%	 ��
-	  ��������	 ��	 ���	 
���	 "�%.�	 ����"!�%��	 ��
-�	 ��	 ���
"����	��	���	��������	��	���	$�� ��
	��
��%�	��%	/���	���	!����������	��	���	%�$����	��
��%
��	%���	���(	���	
�!���	��	%������$	��	�!��+ ������	/����	��	���	������	/��	��	��	��<��0


 ��	
��	"�	���!(�%	����	����	��	
���	��	���	�  ��
�����	��	������+ ��
!�����	%������$	/���
���	!����������	��	���	%�/�����	%����	��((��	��	����������	/��
�	/���	���	"�	%�����"��	��
���	������	/���	���	 �� ���%	(����%���$�	%����(����$	����%	��%	����	����%	��
-	 ���+
�����	/���	"�	�4���
	<���	���	
����
���	��	���	
!���	�� ��������$	���	 ��$�������	��	�����
��	��%���%!��	(�������%	 ���(�����	/���	"�	�!"����������	%��������	��	�����	��
��%.�	��+
�������0


 ���	-��/��%$��(�������%	����	/��	$����%	��	���	"����	��	���	��!%�	��%	�2�(�������	��
���	$�� ��
	%�
!(��������	���(	&'	/����3	����	����!�����	/��-�.	 ����	
��	"�	
����+
%���%	 ��	 ���	 "�$�����$	 ��	 ���	 ����
�	 ���	 ���	 � ��(!(	/��	 ��	 ������$	 ���	  ��"��(�

����
��%	 /���	 ���	 %����(�������	 ��	 ����%	 ��
-	  ��������	 /���	 ���	 !����������	 ��	 ���
$�� ��
	��%	�!(���
	%�
!(��������	$����%	/���	%������$	�!��+ ������	/����	��	���	(���
�)����3

Czech – English ���������	�
��
������
������������



�&I

#�!�#�$&� 

C4D @!�(��	 @3�	 �-����-��A	 H3F	��������� �	���	�� ��� �� ���
���
� ������� �������	�3	 <
��
#���������
�	J����
��	K�L�
�	�''&�	;�H�M	K�L�
��	8JJ9	4��>+4=NN�	  3	�4�
�4I

C�D #�
�	K3F	��	�	��
��� ���
���	���!���	��"�#	
$%��&	����	������!�������������3	�� ��+
���	OP�Q%R	!��)S�	�T�''��	�UP�	#����	  3	>>
I�

C�D #��AV		@3F	'!��(��������	��	���!���	)�*+	��*+�,,����-�����������	���!���	��!	���3
@�!����F	���)+�!%�+$����$�
-W	 �X�-!(�	�T4��>�	5��$!��	  3	�'
��



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


