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Characteristics of Stress—Strain for Pocheon stone sludge
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ABSTRACT

In this study, a series of the isotropic compression—expansion tests and the Undrained triaxial tests were performed on
low—plastic silt of Pocheon stone sludge. Using the tests results the characteristic of the parameters of Lade's single hardening
constitutive model were investigated. We also observed that predicted values from the Lade's single hardening constitutive
model were well consistent with the observed data. In experimental results the deviator stress showed the work hardening
behaviour after reaching its yield stress. Therefore practically useful failure criterion for low—plastic silt were required. The
stress—strain behavior predicted by 11 soil parameters are compared with the results obtained 9 parameters by correlation

between h and 7; and constant «. They are poor matched each other.
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Table 1. Chemical components of Pocheon waste stone sludge

Chemical S5i0, Al,O, | Fe,0, O MgO K,0 Na, O 7i0, MhO FeO P,0,
components
(%) 55.68 19.63 2.64 0.59 108 09 058 N.D 0,033 2.38 023

Table 2, Material Properties of Pocheon waste stone sludge

Gs 2.65
LL (%) -
Pl (%) NP
Uscs ML

Fig. 1. Scenes of Triaxial apparatus test
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Fig. 2. Grain size distribution curve for Pocheon waste stone
sludge
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Fig. 4. Undrained consolidation triaxial tests of Pocheon waste stone sludge

Table 4. Strain to failure (¢;) form CU test for various failure criteria for Pocheon waste stone sludge

Axial strain (%)
Confining Pressure 100 kPa 200 kPa 400 kPa
(0, =03 ) max 21.6 25.0 25.0
(@1/7)max 5.0 85 71
A 5.0 97 7.0
(0) 5.0 838 6.7
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Fig. 6. Determined of Hardening Function (c, P) for Pocheon

Fig. 5. Determined of elastic parameters (X, n) of Pocheon

waste stone sludge

waste stone sludge
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Fig. 7. Determination of Failure Criterion Parameters for
Pocheon waste stone sludge
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Table 3. Parameters value of Pocheon waste stone sludge

parameter K, n v C m m v, I3 h a
Pocheon wasle | 5o | 089 | 025 | 0007 | 170 | 33 | 036 | -aws | 2443 | o088 | 060
stone sludge
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Fig. 9. Comparison of predicted and observed deviator stress behavior of Pocheon waste stone sludge
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Fig. 10. Comparison of predicted and observed pore pressure behavior of Pocheon waste stone sludge
250 _ _ .
OOA observation Ori%‘g}ﬁd/%ol ‘?ﬂl—xgb‘]'oq UH‘CI" ’Lgf = tﬁ@%ﬂ’ﬂ ‘”’]’j’]oﬂ O]
- | = prediction of 11 parameter = =0 olalsl dAto] ol T xAHIL 7O A
----- prediction of 9 parameter ’_7] ]IHT': ]E]— ] ‘—}_ ‘ﬁ °© ] AT d"""——"'} B ]E-
200 |— - _ , _
= AN 2 o A Aet Astol dE =AY
I Ao g5 Asdor A= w2 ASAE 7IHE 5 3
150 | — = = = = =
5 oh E3 2 ARe] fagHRe tat SAS AA
[a - - - - - s _
I Aol =gty A XY eol AXHYEFe=
o . .
100 — = A A o) A(phase transformation line, PTL)0] &4
: oA A7)l BRFgeo] AATH A
ol Aol meretl BFseo] Z7kgHs olw glck
-~ \ - -1 = -
i N ‘ ARl £ H90] S AT vlas)
0l I B Aol e Al A5 257 AR Yelual Sle<= &
0 100 200 300 400 500
p' (kPa) AT

Fig. 11. Effective stress path of Pocheon waste stone sludge




6. 4 E

B AT A4 7h Fol WAIshE Ao} 28 Ay
ol et ABEAT HAREE] 484E dobr
A EANES APl BUUS WA T PEU
2 et AR HPAESEA RS ANST AHE
2 HE Laded] TR H PARL] A4S
A3k o) olg3te] o ARto A BUREH 74
29 AT THAE AFEAS Pohuglt. 1

(@)

A3)

“4)

64

[e)
S .
BHPLER 25%0182 2

210 5k 7%

ot F;l J
e =
§ I
- o
MU %0 x o
g
i)
i)
(o
u
>
oo
J
tlo
o
Hm

e £

B

71 Fdsrelo] Az the §a

olo

]
fu
)
=
_()|_le
<
ne 1o
I i A .

o 4
me
\1 1
Ei
r>~
o, r_Q
43 o
-0l
i)
o
)
oX x
uie)
2ol
Mo il
e
> ol
_— T

.
a2
flo
E
tr
o
5
2
)
i
i
I
K
921
|o
<k

£
>,
A gt
i
12
%
o
ol
i,
i)
olo
5
g
oflt
)
[e]
;
oS
fo
_O'L

References

. Kim, Y. S,, Tint, K. S., Kim, D. M. (2007), “Characteristics

of shear behaviour of remolded Nak-dong river sandy silt”,
Journal of the korean Geotechnical Society, Vol.23, No.3,

23 M3z

10.

11.

12.

13.

pp-41-50.

. Jeong, J. S., Kim, C. K., Lee, M. S. (1992a), “Sensitivity of

Parameters for Elasto-Plastic Constitutive Model”. Journal of
the korean Geotechnical Society, Vol.8, No.2, pp.81-94. (In
Korean)

. Jeong, J. S., Kim, C. K., Lee, M. S. (1992b), “Undrained

Behaviour of Granular Soil Using Single Work-Hardening
Model”, Journal of the Korean Society of Civil Engineers,
Vol.12, No.2, pp.177-189. (In Korean)

. Cho, Won-Bum (2011), “A Study on the Characteristics of

Soil Parameter of Single Work-Hardening Constitutive Model”,
Ph. D. Thesis, University of Daejin. (In Korean)

. Jeong, Sang-Soem (1993), “The stress-strain behaviour of a

pure silt compared with sand and clay”, Journal of the korean
Geotechnical Society, Vol.13, No.4, pp.27-35. (In Korean)

. Duncan, M, J. and Chang, C. Y. (1970), “Nonlinear analysis

of stress and strain and strain in soil”, Journal of the soil
Mechanics and Foundation Division, ASCE, Vo0l.96 No.SM5,
pp-1629-1653.

. Kondner, R. L. (1963), “Hyperbolic Stress-Strain Response:

Cohesive Soils:, Journal of the Soil Mechanics and

Foundations Division, ASCE, Vol. 89, No, SM1, pp.115-143.

. Kim, M. K. and Lade, P. V. (1988 a), “Single Hardening

Constitutive Model for Frictional Materials, 1. Plastic potential
function”, Computers and Geotechnics, 5(4), pp.307-324.

. Kim, M. K. and Lade, P. V. (1988 b), “Single Hardening

Constitutive Model for Frictional Materials, II Yield Criterion
and Plastic Work Contours”, Computers and Geotechnics,
6(1), pp.13-29.

Kim, M. K. and Lade, P. V. (1988 c¢), “Single Hardening
Constitutive Model for Frictional Materials IIl. Comparisons
with Experimental Data”, Computers and Geotechnics, 6(1),
pp.30-47.

Ladd, R. S. (1978), “Preparing Test Specimens Using Under-
compaction”, Geotechnical Testing Journal, GTJODJ, Vol.1,
No.1, pp.16-23.

Lade. P. V. and Duncan, J. M. (1973), “Cubical Triaxial
Tests on Cohesionless Soil”, Journal of the Geotechnical
Engineering Division, ASCE, Vo0l.99, No.SM10, pp.793-812.
Thomas L. Brandon, Andrew T. Rose, J. Michael Duncan
(2006), “Drained and undrained strength interpretation for
low-plasticity silts”, Journal of the Geotechnical and Geo-
environmental Engineering, ASCE, Vol.132, No.2, pp.250-257.




<<
  /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


