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ABSTRACT  
 
This paper introduces PDT(Pulse Discharge Technology) piling method. The PDT piling method is to install in-situ a pile using electrical power so 
called Pulse power. Since this piling technique can make not only a bore hole to be expanded but also the ground to be improved by compaction, the 
pile installed by PDT appears to be able to develop shaft and end bearing capacity efficiently. In this study, couples of pile loading tests were carried 
out. As a result, it was examined the piling technique using pulse power can be expected not only increased end bearing capacity but also shaft 
resistance. 
 
KEY WORDS: Pulse Discharge Technology, electrical power, end 
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INTRODUCTION 
 
Since 1990s the piling technique, by which piles are installed in the 
ground after boring, has been widely used in Korea especially in urban 
area(Lee et al, 2003). Even though this technique induces much less 
vibration and noise than pile driving, it has several disadvantages as 
following. First, the ground disturbance is inevitable during boring 
and it gives rise to the reduction of shaft resistance. Second, this 
technique requires the final blows to drive the piles into the ground so 
that the end bearing capacity becomes high enough. These final blows 
induce some degree of vibration, noise and pile head damage and so 
on (Lee et al, 2003; Hong et al, 1997; De Beer, 1988; Broms et al, 
1988). For these reasons, a new piling method which can take 
advantages from both driven and bored piles is necessary to be 
developed. 
  
In this paper, a new piling technique, so called PDT (Pulse Discharge 
Technology) piling method, is presented. The PDT piling technique is 
to install in-situ piles using electrical power. A series of pilot field 
tests were conducted in order to investigate the characteristics of 
bearing capacity and applicability. As a result, it was examined the 
piling technique using pulse power can be expected not only increased 
end bearing capacity but also shaft resistance.  
  
 
PILING TECHNIQUE 
 
Pulse Power 

Pulse power is the physical value that indicates the energy change per 
unit time (dE/dt). The power depends on how fast the energy is 
released. In other words, if a unit of energy is discharged in 1 sec, a 
watt of power will be generated. However, if the energy is discharged 
in 1 ㎲ (10-6sec), the power will be 1MW(106Watt) as shown in Fig. 1. 
 

 

Fig. 1. Pulse power 
 
Shock wave 
 
Shock wave can be generated by the pulse power in a fluidal medium. 
When a high voltage generates between two electrodes inserted in the 
medium, the fluidal material between electrodes may heat up. Then 
the material will be going to expand outward. Meanwhile the material 
outside the electrodes remains cold and will restrain the heat-up 
material from expanding. Because of this opposite characteristics 
between expansion and restraint, a high pressure will be generated at 
the boundary. Finally this pressure is changed into a different type of 
energy so called shock wave and propagates through the medium until 
meets a different type of medium. Once the shock wave reaches the 
different type of medium, which herein represents a soil layer, it 

Proceedings of the Sixteenth (2007) International Offshore and Polar Engineering Conference
Lisbon, Portugal, July 1-6, 2007
Copyright © 2007 by The International Society of Offshore and Polar Engineers(ISOPE)
ISBN 978-1-880653-68-5;  ISBN 1-880653-68-0(Set); ISSN  1098-6189 (Set)

1454

Proceedings of the Seventeenth (2007) International Offshore and Polar Engineering Conference



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




