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SYNOPSIS : This study was conducted to propose the model that is able to predict long-term settlement of
sands containing carbonates. We can observe that in addition to the initial elastic compression, a considerable
additional compression occurs with long-term period in some sands. The compressibility of sands is
significantly dependent on particle characteristics. Some sands have many pores and particularly has an angular
shape. To predict of long-term settlement of these sands which contain carbonates, first of all a variety of
tests which are to assess chemical, physical and compression characteristics of these sands were conducted.
Second, in order to know settlement with time, the time parameter was determined by analyzing the measured
data obtained from OO area. The measured settlement of this area shows that in addition to the initial elastic
compression, a considerable additional compression occurring with time. It was caused by the -crushing,
shattering, and rearrangement of particles, which were real phenomena in sandy soils under loading condition.
Based on this case study, we proposed that a simple method is able to predict settlement with time of sandy

soil containing carbonates.
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Table 1. Compression test result of Jeju harbor sand

Standard(Dr=50%) Large(Dr=50%) Large(Dr=75%)
P.(t/m’) 37 40 40
Ce 0.199 0.226 0.116

3. Bt dE0] EgE AFRES| IS oIS

A RS s AMEE AW 5SS gostr| g dsAEs Fdsgr 125 oY
-HEH] F4E EEEew c ws AR dSARAAENTE A3 Fig. 1% 22 43t
=H| FAo A AR V& 75 5 A (compression index) ¢ 2Fal Fth

e,—e
=t e (1

Ta

o] F9]= e

J%%‘X}Sl 2= 1

Fig. 1 ¢—1logp curve Fig. 2 Calculation of compression settlement

e

P1p2 logp

=3, dEARTe A Yol Fig 2004 A9 5 Aok AA FA gl ReFe FEANLY
of pIM p7HA apRbE FURE W wASE AW FE apehn U wEEEe ==L 0

2 gE 4 AT ged AEFRLAE 5 = 0ed 2ol €
S.=AH=ef=—"¢eH- (2)
¢ 1+eo

A @2)elM Ae= A (1) & ol&3te] Aldtstd tE3 o] Hrh

A
Ae= Cc.logm (3)

(4)

et A (4 ol &ste] R HAIFUFASHGF(S )= T F Uk ANt o] Hor= AT

o H =
o) Asbel W Awre FshFe F4L F gl ol vk

995



3.2 A2t mztmEt ¢,
3.2.1 AlzZt m2iHlEL c 2] 7|2 JHd

dZa71918) A (el FaAAE 248 A7 SeuE ¢ )7 @k 2elw A
LA s,

Sdzct°sc (5)

olaL, AIZF mebulel( ¢ )& ofefel o] vERE & gith

S,
C,= S; (6)
w3, 927} vE dEsnaete g (A7l ohg dEdseEe A4 AFeHe AZe T g
(Aol WE ASLe e FAslo wrh =,

Sct:Sm <7)

Jelme A7 sheblek ¢ ) oheleh 2ol thA EdE & itk

Anke] bk ARbel wmeh el B Ash & x7)ol= ARbel] whE Jekke] Jmrh AN Al
kol Aatgtel whet Fa 2 A7|7h FASTIE o= AR ARre] A Fole dA Fhel FHIE
AEFS Uedg, ades ¢ F tgd 22 2o d5E Jhgsksl

#) )

(10)

Ct:B()"_le (11)

996



3.2.2 AlZt mziHIEL ¢ o BF

3]
0.62%

1

3
“

o 1 dolH=RE xo ¢l B

ook 2 A3 ¢,0 IARE

S

=

=
=

) Az eE c sk x

=3

Kol
=

B

I~
T

45k

24 6%

Azrseba ek ¢ )sk A (4)

4%k

ggz

o] 714

L5} T

B

ettlement
ettlement

measured
A predicted

\\\\\\\\\\\\\\

G
2.
2an 2o

2
$

0.0

A T 0
=3 =3 = =1
(w)1uowaeg

S e

2
=3

=
=3

* measured settlement
2 predicted settlement

(w)uawaes

1200

1000

600

200

1200

1000

400

200

Time(day)

Time(day)

Fig. 3 Comparison predicted with measured settlement

=

!

Hr

—_
o

Hr

——
o

Fig. 32 Al

A=A

Hr

o

_ZH
A

|
ojp

o)
)l
o
)
oF

P,+AP
H Jog OP

C.
+e,

S o= Cjtl

0.62+0.410g( ; l-z‘R)

Ct:

;o C, = A3 sevEl

s e

No

_Z_O

3year = 1095days.

T

by

N

el
il

B
22

=]

o]
il

3

o X
=1

/I\l_

ato] &

5

FARA A AW 3 (FE-SEM)&

¢}

AAGA

1.

ofel Bl Ao Thash Aujdw

ool

997



12

—

il

3 2 g AsRe A=) dadE AFARI Az
FolA ASkE WY olgat Ad mae AMIH HAz Q%
=

rot

. Berardi, R., Jamiolkowski, M. and Lancellotta, R.(1991), “Settlement of Shallow Foundations

in Sands Selection of Stiffness on the Basis of Penetration Resistance”, Proc. of the
Congress Sponsored by the Geotechnical Engineering Division of the ASCE, McLean,
Campbell, and Harris, Eds., Vol. 1, Geotechnical Special Publication, No. 27, pp. 185-200.
DeBeer, E. E.(1965), “Bearing Capacity and Settlement of Shallow Foundations on Sand”,
Lecture No. 3, Proceeding of the Symposium on Bearing Capacity and Settlement of
Foundations, Duke University, pp. 15-33.

Lee, J. and Salgado, R.(2002), “Estimation of Footing Settlement in Sand”, International
Journal of Geomechanics, Vol. 2, No. 1, pp. 1-28.

Meyerhof, G. G.(1974), “Ultimate Bearing Capacity of Footings on Sand Layer Overlaying
Clay”, Canadian Geotechnical Journal, Vol. 11, No. 2, pp. 224-229.

Schmertmann, J. H., Hartman, J. P. and Broun, P. R.(1978), “Improved Strain Influence
Factor Diagrams”, Journal of the Geotechnical Engineering Division, ASCE, Vol. 104, No. 8,
pp. 1131-1135.

998




<<
  /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


