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The Field Application of Miniature Cone Penetration Test System in Korea
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SYNOPSIS : The cone penetration test(CPT) has gained its popularity in site characterization indebted by
its reliability, speed, economy, and automatic measurement system since its development in the 1930s. The
CPT results, commonly consisting of cone tip resistance, sleeve friction, and pore water pressure measurements,
allow us to classify soils as well as to reveal their engineering characteristics. The site condition at which the
CPT is allowable is often dependent on the capacity of a CPT system. In Korea, it has been considered that
the CPT could be appled only to soft soils in most cases because CPT systems available for stiff soils are
very rare due to their expensive procurement and maintenance cost. Luoisiana Transportation Research
Center(LTRC) has developed and implemented a field-rugged continuous intrusion miniature cone penetration
test(CIMCPT) system since the late 1990s. The miniature cone penetrometer has a sectional cone area of 2em’
allowing system capacity reduction compared to the standard 10cm® cone penetrometer. The continuous
intrusion mechanism allows fast and economic site investigation. Samsung Engineering & Construction has
recently developed and implemented a similar CIMCPT system based on its original version developed in
LTRC. The performance of the Samsung CIMCPT system has been investigated by calibration with the
standard CPT system at a well-characterized test site in Pusan, Korea. In addition, scale effect between the
miniature cone penetrometer and the standard cone penetrometer has been investigated by comparing the field

test results using the both systems.

Keywords : cone penetration test, miniature cone penetration test, in-situ test, scale effect
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Tumay and Kurup, 1999; Tumay et al., 2001).
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Tumay and Kurup, 1999)= o]#l3t Fr dZu2 e = CPTY ddeS 837 s igdd
CPTE ©¥3 2cm?e A2¥E(a¥ 2), 181 TS
3)E Al&ste] Aule Ay stel J&star AA A

" Mifyl Gaine)
4._“\“

Reference Cone

I

a9 2. 28 ZQ2em) I FFZ(10cm?) ¥

Coiled push rod

AN

Continuous.
push device

Mini cone
|""'(2cm2)
(AMCPT #944# 2=
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3. CPTOlA{2] Scale Effect

3.1 Scale Effect
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1. 28 ZQ2cm)F FFZ(10cm? 9 Scale Effect(Tumay and Kurup, 2001)

&7 AEHE (m) qc(2m2)/qc(1ocm2) f8(26m2)/f8(100m2)
Highland Road 4.5~7.5 1.10 0.89
NGES-Texas 1.5~7.0 1.13 0.91
NGES-Houston 1.0~8.5 1.11 0.87
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a9 132 A @ 270 AAAA 3l MCPT-CPT HuAE HAAE g9 {2 &5t BHoAF

a1 9tk MCPTO A% =] 43S neiste] HAuEANES 10m v vkl A 25MPa A=9] g7t Y
oE AxdA 2AE FR393, CPTY 4% 10m7HA =AM #3383 q.of 4% 27 139 Kol
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Hel g Hu 11% ¥ & Aoz e = ZAH Robertson et al.(1986)°]
Algket AMHEREE o] &3S w CPT 2 MCPT ZAMEAT E5F A o ol A\ES Soil
Behavior Type 9% E#2 Z/F3tA 3, dFF7t A Soil Behavior Type 8% E’_Eﬁoﬂ/\i AEA ®,
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CPTe] 43k Aleolol & Scale Effect® Qlall o= Ak Ao|7} HAsh= Aoz deAd lon, Ay
o]7]= AWk 71Ee] AAANE 2 AYAH AFERE 10cm® T+ CPTY HlwsiA 2cm® MCPTY
B q= o 10% & kel f= oF 10% 2 o2 dEA duh o3 10% W<

] = & A 2
BAAZSAG® Aol 2EJAE AN S8 ANEFY Ted =42 A o= EAl

o )
= CPTE Fdatth. A AokAIgE ARo] SR HE 10m =ol= mWHe Xo=
Robertson et al.(1986)¢] #Itgh A|RFEFEE ©]&3qES vl CPT ¥ MCPT ZAMAY EF ZAIE
W thFEo] X ukS Soil Behavior Type 9% R &2 E7{F3te] MCPT AHEZRAIS Z3] A9 x5
v ANEFATSE A0S FgJdh. MCPT24E 493 g+ CPTEZRH SAHE o ¥uds
o, 7|& AFAe} A o zol(f 10%)E EAdx Flsdt a1y o] 49 MCPT$
CPT Atel¢] Scale Effect= 71& 7239 s Holxe oz SAHJL, By At { 573
= #8 F713 QA ASAAY AwA, AF F npEFHY 2o ZQl 5 B AEE Ao ARt

4 o] Hmeol @ Aow oA,

3 o

R
=)
RN

zHE YA (2008), A28 ZHJAIF7I(MCPT)2] Scale Effect 74 4 HFTH A, 69 p.

2. AEd, $47, o] 9-H, olF:Al (2007), “H2Y Z#FY Fvje Aer ¥ g | A 333 UFEEE

5] 4718t 3], pp. 433474337.

3. DeJong, J.T., DeGroot, D.J., Yafrate, N.J., and Jakubowski, J. (2003), "Detection of soil layering
using a miniature piezoprobe”, Soil Kock America 2003 Boston, MA, pp. 1517156.

4. De Ruiter, J. (1982), "The static cone penetration test: state-of-the art report”, Proc. of the
Second European Symposium on Penetration Testing, Amsterdam, Vol. 2, pp. 3897405.

5. Holden, J. (1977), The Calibration of Electrical Cone Penetrometers In Sand Norwegian
Geotechnical Institute, Int. Rep. 52108-2, 29 p.

6. Juran I. and Tumay, M.T. (1989), "Soil stratification using dual pore pressure piezocone test
(DPCPT)", Transportation Research Record 1255 Transportation Research Board, Washington,
D.C., pp. 68778.

7. Lunne, T., Eidsmoen, T., Pwell, J.JM. and Quartermann, R.S.T. (1986), Piezocone Testing in
Overconsolidated Clays, Norges Geoteknise Institute, Report No. 52155-42, 10 p.

8. Robertson, P.K., Campanella, R.G., Gillespie, D., and Greig, J. (1986). "Use of piezometer cone
data.” Use of In-Situ Tests in Geotechnical Engineering (GSP 6), Ed. S. P. Clemence, ASCE,
New York, pp. 126371280.

9. Sanglerat, G. (1972), 7The Penetrometer and Soil Exploration, Elsevier Publishing Company,
Amsterdam, Netherlands.

10. Schmertmann, J.H. (1978), Guidelines for Cone Penetration Test: Performance and Design,
Federal Highway Administration, Report FHWA-TS-78-209, Washington, 145 p.

11. Tumay, M. T. and Kurup, P. U. (1997), Calibration and Implementation of Miniature Electronic
Cone Penetrometers for Road and Highway Design and Construction, Louisiana Transportation
Research Center, Project No.88-1GT Final Report, 71 p.

12. Tumay, M. T. and Kurup, P. U. (1999). A Continuous Intrusion Miniature Cone PFenetration Test

System for Transportation Applications, Louisiana Transportation Research Center, Project

No0.96-3GTX Final Report, 60 p.

359



13.

14.

15.

Tumay, M.T. and Kurup, P.U. (2001), "Development of a continuous intrusion miniature cone
penetration test system for subsurface explorations ”, Soils and Foundations, Vol. 41, No. 6, pp.
1297138.

Tumay, M.T., Titi, H.H,, Senneset, K., and Sandven, R. (2001), "Continuous intrusion miniature
piezocone penetration test in quick soil deposits”, Proc. XVth International Conference on Soil
Mechanics and Geotechnical Engineering, Istanbul, Turkey, Vol. 1, pp. 5237526.

Yafrate, N.J. and DeJong, J.T. (2005), "Detection of stratigraphic interfaces and thin layering
using a miniature piezoprobe”, Geo Froniers 2005 ASCE, Austin, Texas, GSP 138.

360




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


