XGY Fall National Genfenence 2008 / Ocitoben 70~77, 2008 / Swangju / Kerea

Importance of Spatial Variability in Determination of Geotechnical

Engineering Design Properties

287", Hyun-Ki Kim

Q1 73 A}, Full-time lecturer, School of Civil and Environmental

Engineering, Kookmin Univ.

ME

A 2R,

=
=

o, Al

-

j] sl

el
7o

)
o
2}
i

T MWW T
e = ook
L,ﬂoao%uum
=
ﬂ%%%ﬂ
= BT
—_
Mﬂbfqo o
i do N
~ A
%Amyﬂ%@
%Nﬂﬂﬂ
T — — T
T X T
x%@%
TR X To
R
oo W
MR
Urﬂ%nanm{
= L
o o 9
i e M
ﬂHNmﬂW
i T
I o 2
— o ﬂLOt
O%OE,»AI]HO
FEC
ﬂEASaEﬂ_.
mommﬂﬁou
X2
%A/W%M
G e
SR
ﬂﬂﬁ@_g
Bwope T
< ok 7o M
Jlodlmi
..:LOEX‘HOI
EWHO‘&#IO%O‘)A'
ol o
— s R
Aura‘boi .
A oy g aF
o) o T
SR W
T2 AF
W T
= e B o
TR B @ %O

o2M Autpzze AAWMsE 24

3

A

&

F 9k

file)

ofp

=]
fLN

a4

oole] Auke

9]

H A Rkel] oy

Wo

ol

)

el
K

B
!

gl

- 134 -



250

[eg] b ssans ouoeING(Q

[To)
S S
o o
] Il
N N
W W
&) ()
0
T HV ] 0
poel S
[)
[}
' :
H 1
[}
] ' <
o i o pac
> 1 1 9 =)
o, [
m_ ()
(=] ] (=}
o | [
H : o0}
: ' S
“ ! S
]
)
! i
H )
) ) I~
)
R S
i ' S
.o . H
-~ 1
) T im ! -
’ <Y
So U S
T ® : e
1= = \
C \
- <
L L L o
o o o o
Irs) =) Ire)
~ ~

Nominal axial strain &,

Jo] vlujs AeA%S (Kim @ Santamarina, 2008)

Z

o X WH
o
ERNE
23] X
]
o s
Plo ~—
= /T
o)) B
R S
ﬂnwtgnﬂ
=X 0
%EWH/M
ﬂogﬂA
TR
~ T "
E# oy
o) ~p
Q| —
Mmﬁ 7,0_
,%%&
uvmz.%%
%_ﬂ )
ﬂMEATﬂW
ﬂOO#EEEq
—_— —_—
7LMM0_eﬂ
R
GRCITE)
n_Alo;O ui
WS s
z W R
Eowc%
o o]
T
" o= M ox
My Ul
— T
©° oTogzu‘_
mﬁreﬁoﬂﬂ%
2oy RN
< o % o
o) W N NE
™R R T
zﬂﬂuﬁo
op B oF N
TR T

Darker gray areas signifies
y (m) zones of lower elastic modulus

15 oo“‘
]

12.00

00

00

6.

.00

®(m)

00

60.00

48.00

36.00

24.00

12.00

00

} (Paice < 291 1994)

2o s

7]

T B

il o

- 135 -



T
1

()

—F
k4
‘

a9 3. 3T e AR Fol o]dAl B FEaa A (Fenton €] 291, 2005)

5. X|H== M Haztof 2fst xjHe] &5t H ma]

o 9AH o) AYL AT
£ (a) 3D a4 (BA &

g 2P (@A Rolt AF & CPT AgXAY =40 ts] Avz
=T
Wal 77 mojFa gl o4

A% Aol sl MEstes 7S w2k ARk 33t
&), (b) 2D HHAMIEE 4, (o #dF 7tz 4% A3
Al Aukel A Fytgto® AR dAA ] HE] iAo R o

- -*H g
S

Time = 18s i ‘ ‘
(a) (b) ()

1-00

dry soil - not included in stochastic analysis

Greyscale

for excess 075
pore water 0-50
pressure 025

ratio, r,,

0-00

a3 4. B4

()
_?L
2L
rE
o
X,

A%38t= 7% (Popescu £ 221 2005)

- 136 -



5. 48

o]o = L& 7%= HstHF A-AWu ¢ Kraft 1967; Resendiz ¢ Herrera 1969; Baecher®} Ingra
1981; Zeitoun® Baker 1992; Paice®] 291 1994), s} 3] 7bsA <% (Yegian® Whitman
1978; Fenton¥} Vanmarcke 1991; Popescu ¢ 291 1996; Popescu 9] 291 1998), & FF% 4
(Griffiths ¢} Fenton 1993), AFHI}¥ oFd & A (Tobutt¥} Richards 1979) & ofg] A|¥bg-3 A7
okl lof ol gk HA|A oldAY gk L mewiel thE A Ao AR d Fol
UTE ol 59 A7t AA ARkEEAEA A okl AA A EHIL Qe S oy AR, ANk
4 _d?‘—x% —‘ﬂriﬂ- H§L2\1)\éoﬂ = /\]gq/ﬂ OHMoﬂ :Lﬂo}‘-ﬂ x]u}?- ZE 74]01] 93 /\474] H3-E Z2A
stE = A7 H 5o IulQoA] &EstA o] Fojxal i, 53] Load and Resistance Factor
Design(LRFD) 7Id& Z=¢iste] ARboxEe] AAWMGTE 2457 g A7 v e 52
o Aol vty Xae W AV ExEA Y = v, 58 AR FEAEe] AAVE £ o A
FA ol AH{AQl AgAAA ARG S AX 7] s o9k dHE g8l = o A4S 7 AT
£ slfloF & Aol ofdrt AyZhgitt,

o
rot

=
s

—_

. Baecher, G.B., and Ingra, T.S. (1981). Stochastic FEM in settlement predictions. Journal of the
Geotechnical Engineering Division, ASCE, 107(GT4): 449-463.

. Fenton, G. A., Griffiths, D. V. and Williams, M. B. (2005). Reliability of traditional retaining wall design.
Geotechnique, 55(1), pp. 55-62

3. Fenton, G.A., and Vanmarcke, E.H. (1991). Spatial variation in liquefaction risk assessment. In Proceedings
of the Geotechnical Engineering Congress, Boulder, Colo. Geotechnical Special Publications, No. 27, Vol.
1, pp. 594-607.

4. Griffiths, D.V., and Fenton, A. (1993). Seepage beneath water retaining structures founded on spatially
random soil. Geotechnique, 43(4): 577-587.

5. Kim, H.-K. and Santamarina, J.C. (2008). Spatial variability: Drained and undrained deviatoric load
response. Geotechnique (In-Press)

6. Paice, G.M., Griffiths, D.V., and Fenton, G.A. (1994). Influence of spatially random soil stiffness on
foundation settlement. In Proceedings of the Conference on Vertical and Horizontal Deformation of
Foundations and Embankments, Part 1 (of 2), College Station, Tex. pp. 628-639.

7. Popescu, R., Prevost, JJH. and Deodatis, G. (2005). 3D effects in seismic liquefaction of stochastically

[\

variable soil deposits, Geotechnique, 55(1), pp. 21-31

8. Popescu, R., Prevost, J.H., and Deodatis, G. (1996). Influence of spatial variability of soil properties on
seismically induced liquefaction. In Proceeding of the 1996 Conference on Uncertainty in the Geologic
Environment, Uncertainty 96, Part 2 (of 2), Madison, Wis. pp. 1098-1112.

9. Popescu, R., Prevost, J.H., and Deodatis, G. (1998). Characteristic percentile of soil strength for dynamic
analysis. In Proceeding of the 1998 Conference on Geotechnical Earthquake Engineering and Soil Dynamics
III, Part 2 (of 2), Seattle, Wash. pp. 1461-1471.

10. Resendiz, D., and Herrera, 1. (1969). A probabilistic formulation of settlement control design. In
Proceedings of the 7th International Conference on Soil Mechanics and Foundation Engineering, Mexico
City, Mexico, Sociedad Mexicana de Mecanica de Suelos, August. pp. 217-225.

11. Tobutt, D.C., and Richards, E. (1979). The reliability of earth slopes. International Journal for Numerical
and Analytical Methods in Geomechanics, 3, pp. 323-354.

12. Wu, T.H., and Kraft, L.M. (1967). The probability of foundation safety. Journal of the Soil Mechanics
and Foundation Division, ASCE, 93(SM5), pp. 213-231.

13. Yegian, M.K., and Whitman, R.V. (1978). Risk analysis for ground failure by liquefaction. Journal of the
Geotechnical Engineering Division, ASCE, 104(GT7): Zeitoun, D.G., and Baker, R. (1992). A stochastic
approach for settlement predictions of shallow foundations. Geotechnique, 42(4), pp. 617-629.

- 137 -




<<
  /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


