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SUCCESSFUL DEEP MINE 
BACKFILLING TO MITIGATE 
MINE SUBSIDENCE 

 From Research           
             to Practice 

In research, the funding provider 
must have trust in the researcher, 
otherwise the study can not be 
properly performed. In other words, 
there must be trust that funds are 
expended properly and that the 
tasks are proposed and performed 
from the most aware position. 
 
This trust is needed when 
embarking on scientific research 
with a known objective because 
one is confronted with many 
unforeseen crossroads as the work 
progresses. 
 
Therefore, choosing the researcher 
is the most important aspect and 
the decision should be made on 
the basis of the individual’s 
valuable products and not to false 
standards such as academic or 
political authoritative titles. 
Valuable products in this area can 
be defined as those things that 
provide beneficial service to the 
industry in question. 
 
In other words, even though the 
funding provider goes to great 
expense to achieve a worthwhile 
research objective, it can all be for 
naught if the selected researcher is 
not sufficiently competent. The 
results can be as extreme as 
complete failure that blocks further 
research to utter success with 
additional future potential. All 
researchers are not created equal. 
Further, just because a person has 
a Ph.D., 20 years of experience, 
and is an academician does not 
make him a good researcher. 
 
 
Gennaro G. Marino Ph.D., P.E., D.GE 

The purpose of this project was to significantly reduce or 
eliminate the mine subsidence potential beneath a number 
of Phase II structures at the Wabash Valley Correctional 
Institution (WVCI) in Carlisle, Indiana. From the study 
conducted by Gennaro G. Marino Engineering Consultants, 
the Indiana Department of Administration Public Works 
(DAPW) determined that mine backfilling was the most cost-
effective solution for mine subsidence remediation of certain 
proposed structures. 
 
As shown in Figure 1, existing Phase I structures were just 
north of the Phase II construction. Contrary to Phase I, many 
of the Phase II structures were undermined. Therefore, 
because of the approximately 300 ft. deep abandoned mine 
void, there was a significant potential for mine subsidence 
that could result at a number of the proposed Phase II 
structures. History shows that a structure ill prepared to 
handle mine subsidence performs very poorly with the 
associated damage resulting in abandonment of the 
structure. In order to limit the possible subsidence damage 
and to ensure safe operation of the structures, mine 
backfilling was performed in mine areas labeled Mine Areas 
1, 2, and 3 which were subjacent to critical Phase II 
structures  (see Figure 1). 

 

FIGURE 1  PLAN OF PHASE II CONSTRUCTION WITH OUTLINE       
       OF MINING AND MINE AREAS THAT WERE GROUTED 



ABOUT MEA: Marino Engineering Associates, Inc. focuses on engineering research, practice and expert 
evaluations and is licensed in 24 states in the U.S. Our projects primarily have an emphasis on Geotechnical 
Engineering, however, we also have significant experience in projects involving transportation, subsidence 
engineering, laboratory testing, training, and geophysical exploration. Gennaro G. Marino, Ph.D., P.E., D.GE 
is president and principal engineer of Marino Engineering Associates, Inc., and has been a licensed 
professional engineer since 1984. To obtain additional information on MEA, one can also visit our website at 
www.meacorporation.com. 

 

FOR MORE INFORMATION: There is a significant amount of additional information that is available on the 
above subject. For more information, please contact Dr. Marino at the address listed below. 

Other Engineering UPDATES of Interest: 
 

UPDATE 6: Subsidence Mitigation by Combining Foundation Treatment with Deep Mine Grouting 

UPDATE 21: Mine Subsidence Damage During Construction of Medical Center and Remedial 

Measures Taken 

UPDATE 24: Anatomy of Grouting Mine Voids 

 
Based on drilling information collected, Mine 
Area 1 contained more roof cave than Mine Area 
2. Mine Area 3 appeared to have the most fall. 
This area, however, was small in comparison 
with the other two areas. The effect of the 
additional amount of rubble in the mine seemed 
nominal, as there was no substantial change in 
the grouting operation from Mine Areas 1, 2, and 
3. 
 
During the grouting operation, each mine area 
was first contained by strategically placing 
containment grout in certain entries and 
crosscuts. Once the mine areas were 
significantly contained, they were pumped with 
infill grout (which was lower in cost and more 
flowable than containment grout). Infill grouting generally proceeded across the mine with each 
injection hole grouted to refusal. In some highly rubblized areas, some retarder/plasticizer (calcium 
lignosulfonate) was used in the grout to increase penetration. 
 
Once the grout operation began, the grout movement was monitored in adjacent holes by using 
electric resistivity probes (see Figure 2). Most of the holes were pumped to refusal. Refusal could not 
be achieved by only working the day shift despite pumping grout at typically 30-40 cy/hr., and so 
multiple shifts were necessary. Grout line refusal was taken at 600 psi or greater.  
 
After the grouting operation was finished, core samples of the grouted zones were obtained for the 
verification. In-hole water pressure tests were conducted in grouted mine areas with low recovery. All 
tests were at refusal. The results obtained from the verification process showed the success of the 
operation. 
 
At the completion, 9,559 cy of cement-flyash-sand grout was injected and 41,349 LF of drilling was 
performed. By implementing this backfill procedure, the potential subsidence at certain Phase II 
structures was suppressed at the prison site at Carlisle, Indiana. The backfilling was found to be 
significantly more cost-effective than designing each structure to be subsidence resistant. 

 

FIGURE 2  RESISTIVITY PROFILE USING    
       ELECTRICAL PROBE (RESISTIVITY 
       PROBE) 

http://www.meacorporation.com�
http://meacorporation.com/bulletins/pdf/6.pdf�
http://meacorporation.com/bulletins/pdf/21.pdf�
http://meacorporation.com/bulletins/pdf/21.pdf�
http://meacorporation.com/bulletins/pdf/21.pdf�
http://meacorporation.com/bulletins/pdf/21.pdf�
http://meacorporation.com/bulletins/pdf/24.pdf�


<<

  /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

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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 1008.000]

>> setpagedevice



