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A Study on Bearing Capacity Evaluation Method of Surface Reinforcement
Method for Soft Ground in Consideration of Stiffness
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ABSTRACT : This study, as basic research which was intended to develope the surface reinforcement
method using reinforcement material which is applicable to very soft ground in Korea, was aimed at
proposing Bearing Capacity Evaluation method for the surface ground improvement method. To that end, a
wide width tensile test using geotextile, geogrid and steel bar (substitute for bamboo) and 21 kinds of the
laboratory model tests with the end restraint conditions of the reinforcement that comprises the constrained
and partially constrained (3 types) conditions were conducted.

According to result of tests, Terzaghi's bearing capacity method is adequate to calculate bearing capacity in
non-stiff material(geotextile, geogrid). But, It can't adequate to stiff material(bamboo net). So, New bearing
capacity method suggest surface reinforcement method of very soft ground which Terzaghi's bearing capacity

method modify for effect of stiffness.
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L RA 473 = (kgf - m°)

23 0.004

AL EA 0.133

Q.18 =B 0.118

A a8 EC 0.183

A5 2.76

3. A2 SHAY HHY
2 AFo A A& @‘4133'—33%‘%7]% RYPEZR AHFA], ASFAZ FAAE Aa, BRIPER A7|=
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4% F de VAT tHH ALVDT)E ol& st vh(gHelTt 5, 2008).
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(h) Aeag=

(a) A3
I 6. BAAA ATE
X4 A AYEgAd =4
LA\ . L RAR
7y 9
29 &% | v | wames | SEEINRREE an | g agun
(%) o ° (kgf - m)
Case 1 A - - -
Case 2 9bA &
Case 3 B B84 (T=23.0kgl)
23 3.6 16.0 0.004
Case 4 a4 (T=55.6kgf)
Case 5 BE% (T=85.6kgl)
Case 6 A 5
Case 7 2T (T=23.0kgl)
AT E=A 5.90 6.86 0.133
Case 8 B84 (T=55.6kgl)
Case 9 a4 (T=85.6kgf)
Case 10 Qb A &
Case 11 1240 BEFS (T=23.0kgl)
Case 12 (3LL) A2 18EB 9.71 6.73 0.118
FEFS (T=55.6kgf)
Case 13 B B4 (T=85.6kgf)
Case 14 A TFE
Case 15 BES (T=23.0kel)
Ao ad=C 12.32 7.08 0.183
Case 16 BE% (T=55.6kgl)
Case 17 BE% (T=85.6kgl)
Case 18 b 4
Case 19 F2T% (T=23.0kgl)
A 13.01 0.4 2.760
Case 20 BE% (T=55.6kgl)
Case 21 a4 (T=85.6kgf)
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7(a), 8 ANE AR e AT}
& A= *4(3% %‘BH *J%i’l X]X]E'jﬂrol erﬁli ‘JrEWJ Aol &gk 19 7(b), 8(b), 9b)= A
Aol A= Zpzke] AAY o fAeAveE FAMstaA AstSHEH} q/q, g/q, ai/a, a/q ¢Sl B

g el Aolth 1Y T(a), 8a), H@ZFE ofvhwe A Ao WAH A At F
sk WA A e ] 57 ARG o) FaATA clZsle W Adgnd A& A4 @

& v shale] ol RguY ANE Ao 43 mdstn Y AL & F Ak B Y
(b), 8, b9 A AR AP A4S 0pA LF AGEH 0’ AAE A4 F F
AfEon A8 AAY g B A Am, Ak 0d/m’ o FHE Aol A3 wY
Al ol wAE] AN Fge) LI FAS FrEe] A o T0%0] 4 AAFE A

o PN
S ¢ F 3

a9 120 et 23.0kgfE FETESt] AAlE HAWERFAIAARE BAAANER ASHIA g/q
of AE dEl v adoezRE Hyxe AR o AdAZEIIE AAsE vE g7t
78%, AL =AT 81%, e W 91%E, gqJ/q 2 A= oEsts Ao YERT

Geotextile_T=23kgf Geotextile_T=23kgf

20 10

—I—ql
—— g os
2 e,
15 | T,
. /' \‘ = \ /.//'/0/'
T | [+ // =0 —&—o,fn]
o . = gy
g // *304 LI
E_ // = —¥ 4,/
05 ] o v
o - v ——7——_‘; T vvvoﬁv - 10 = 1:"/1' zn
. Load .(tfrmi) . . Load dfim®
(a) Aste=at Ao A (b) Aste= ai/q, ar/a, as/a, as/q <+ B
hya

ad 7. AxE AdAsts 23.0kgf= PSS AAE AWEFHAH A

Geogrid-A _T=23kof Geogrid-A _T=23kgf

35

zn . K E 3 .
N 2
o / 08 — S [
25| fs B /./
- v g s
"Ezal ¥ ¥ = 08 a1
= /) e s D
G5 = 0,79
& /’ w04 —
3 v < /\K RALL
=
/ 0z
na 4 k-\
lnn | o1& 5 3 53 Y. vy | v |y W%
a0 =3 jn— o0 i, 4 ¥ ¥ i
0.0 0& 10 15 20 25 30 35 oo 05 10 15 20 25 30 35
Load {tfim® Load ftifm™)

(a) A= A xH7e] #A (b) Ast&=H A qi/q, g/q, gs/a, g/q e FA
a9 8 ALY EAE HdstT 23.0kgfE FE &St AAjd AU EIAH A

- 1123 -



pud

712 2 2 o

ERL]

—&—q /g
—#— /gy
—¥— 0,9

3 Axkd

HA

23kl

U
il
°

&

o]

[e)

=

Steel har_T:

Load (tfim?

—&— Geotextile
—o— Geogrid A

—A— Steel Bar

543 ai/q, av/a, as/q, qi/q 9+l BA

S

p,=4.08

1.0
0g

@ -
o o

by'b 'bfh b bl

I —

0.0

(b) A
Stress(tf/m®)

10

A A A A A
3} ofmpr=9-x] A oF2](1999)

e

1,63

p=
1.22
=
=

23.0kgfZ H-E &35t HAAlH

Py

==
=

aupt

]_

23kgf

o

Load i’
1.0
08
06
4
02
00

Steelbar_T:

=]
o o T T oo

3 A te] BA

L e
“

10

-+

(L) Apaede

(a) Ask

el

/\El

3m), @+

r

A1 A =(Df=0, 6=20°,

i

k]
pl

ool

olgd AAGe QAR oIA

=

=3

A shen g

A
=

oj
Ng

o)
N

o
—

B
o))
B

o
Ro
3

—_—

ENEER

(4)

r

2(aT)sind aT
+ N,+~D;N,

¢ tqtatq =cN.+

dq

Aolet werT. weba Ao} 2

oA71NA, qq -

KN
T

e

e

T

o

o
ot
<M

—

jia}

il

ol
ol

ok

|

o

olgal k= AAH

B

KN
T

a3 139 @

B

- 1124 -



10

geotextile

geogrid_A

geogrid_B /
eogrid_C /
6 geogria_
y l=—steel bar
4

—

0 1 1 1 1
0 2 4 6 8 10

AN

allowable bearing capacity (theory, tf/mz)

allowable bearing capacity (simulation, tf/m?)

29 1L ARS B Ao AAXNALN AL o &

ol

| ArEe A A e 8

5.2 E
A e FFe 1y AAHAAYHE AdEr] fste] BAAL AR5 M2 HE
A, Aeags, Aes olgstel AURddds 3 A= v53 2ok

L B4 FF #A8lel Asted 04thm® 7AXe AAY g EH7t g A3, AshS
04th/m” o] FH-E = BAAL Gl FA3] Frtete] AAH (g TH7F DA XX Y|

L

rr
oN

2. AslF 23.0kgf= FEFEs 0] AAE Auyn
H & go/q7F 78%, A9 18|=AE 81%, 48 W
Ht}.

FARA, 4xE AAY Hge TAL A=
S 91% = UEhY, /g3 AL oEdT At

%4

oft
:?L_‘,
12
rlo
TN
&
il
X
o,
o
_I {
ol

BT A871£ A (06A8NA-D02)S] Ao FaEgo, BAX R A=Y

= E 8

1. Yamanouchi (1985), “Recent developements in the used synthetic geofabrics and geogrids”,

Symposium on Recent Developements in Ground improvement techniques. Bankok, pp.205-224

KlsF—, RBEE. BWHEEA988),“ 7 % 2 X A4 )& H v 7o b i o T8 E) & %7, 28302

TXARAL N R AGERREHE, pp.60-65.

3. 3HElar, 2=4tY, E714, 7574 2008), “BAA Y FERA mE 2AFANY AAHN G A
3 A, S ERAE RS =, A7H, A3%, pp.dl-49.

N

- 1125 -




<<
  /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


