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A Characteristics of the Strength Recovery of the Soil Adjacent to the Pile
Depending on the Construction Methods of a Environment-friendly Screw
Concrete Pile for a Noise- and Vibration-free Method

7] A

A Kim, Dong-Chul
3 & Choi, Youngkyu

Abstract

Before and after the test constructions, and after an 11-month hiatus from the pilot pile installations, the in-situ tests
(CPT, SPT) were carried out at the ground adjacent to the noise- and vibration-free screw concrete piles installed by
2 kinds of construction methods (i.e., the toe-jetting shoe type, the pre-digging type). In the toe-jetting shoe type
construction methods, after construction, the soil strength within 3.5D (where, D = pile diameter) from the pile center
decreased greatly by about 46% of the original ground and, after an 11-month hiatus, a strength recovery adjacent to
the piles appeared about 71% of the original ground. In the pre-digging type construction methods, a strength recovery
adjacent to the piles appeared 100% of the strength of the original ground.
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(a) Screwing in with soil excavation

(b) Screwing in with lateral displacement

Fig. 1. Differences between the screwing with or without soil excavation (Van Impe, 1988)

Table 1. Category classifications based on soil displacement adjacent to the pile during pile installation (Bottiau, 2006)

CATEGORY | :
HIGH SOIL DISPLACEMENT

— precast concrete without enlarged base

— cast in situ, without enlarged bottom plate

— with lost driving tube

— shaft in plastic concrete

— cast in situ, with enlarged bottom plate (Db > 1,1 Ds)
— with lost driving tube

— shaft in plastic concrete

— cast in situ, with shaft in dry concrete, in situ formed enlarged base

— steel pile
— close ended
— open ended with plugging

SCREW PILES
— without lost driving tube
— with lost driving tube

CATEGORY I :

LOW SOIL DISPLACEMENT OR LOW SOIL

RELAXATIONDRIVEN

DRIVEN PILES
— open end steel pipe without plug
— H-—profiles and sheet pile wall elements CFA

CFA piles with special provisions to limit soil relaxation

— with overpressure

— with casing

— with large diameter of the hollow stam and small flanges

CATEGORY Il :
SOIL EXCAVATION

CFA PILES without special provisions

BORED PILES
— executed with temporary casing or under thixotropic liquid
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(c) Excavation and driven piles (d) Pored piles

(b) Drilled shafts

(a) Driven piles

Fig. 2. Soil displacements adjacent to the pile during pile installations (Jo, 2010)
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(2) Installation of (3) Connection of (4) Installation of (5) Grouting

(1) Mounting the

lower pile piles upper pile

equipment

Fig. 3. The installation procedures of a screw concrete pile (Choi etc., 2009)

73

70
ur

o}

[=]3
=



oRojABE NPLEIL MED FAH|ZE APk
FAB} Gl 5 ek HEA Aol glof A7
e) Suol A AHOE AERIch Ee wHe| Ty
o ~aRE/E Adste] FuntEee Ivjet b
shu] SRl O3 AKAYO R FAo| Bsie
w233 2150 F5) HoBE 4% W AFOE

QITE 9l oA Aol M #-87d0] 2 AR o=t

32 A3
23723 ENEL] AYUE Table 20 ey ek
A DA Z-E Bote] AaFEAYERES A R]Fof 7t

=
AT 5 U 21K AFUS Agstgon 1T
1

(Fig. 4(2)5 WH-R==of 2213t Aol 4
S35t Adws W=l 2k (Fig. 4(b)3
=2 Al AR ARE O R YHEEE 3] KA

i3

=

A+ 3p

Hz

Table 2. The dimensions of a screw concrete pile

Inner rod

| |
Screw concrete pile /
500 !

Bottom shoe +
Rod connection part

ltems Dimensions

Diameter (mm) 500
Thickness (mm) 90

Length (m) 90

Effective cross sectional area (m?) 0.260
Plugging area (m? 0.196
Cracked bending moment (kN-m) 105
Effective tension load (kN) 560
Allowable axial load (kN) 1,250
Effective prestress (MPa) 4

Strength of concrete mixture (MPa) 50 <

Table 3. The laboratory test results of the representative soil samples

0 220

Pile +

3 WEo] AX|Fo| w
2 BHAA YRS
a2z
712 SAlo] BAste] 3]
AP

Bottom shoe welding part

—TM

(a) Pile Toe

(b) Bottom shoe

Fig. 4. The toe-jetting shoe type construction method

Sample depth G LL PL Pl o Vi o Pasosflng USCS Qu Qur @

No. (GL—.m) s (%) (%) (%) (%) | (kN/m3) 0 (kPa) (kPa) o
No.200

1 16.5~17.5 2.65 50.0 241 25.9 50.9 17.9 1.23 97.3 CL 86 17 30.9
2 18.5~19.5 2.6 46.6 241 22.5 46.0 17.6 1.15 98.2 CL 123 21 -
3 20.5~21.5 2.62 49.9 27.2 22.7 53.7 16.8 1.4 97.3 CL 82 16 25.0
4 22.5~23.5 2.8 61.8 32.3 29.5 57.7 16.6 1.66 98.4 CH 52 4 -
5 28.5~29.5 2.66 46.0 21.0 25.0 47.7 17.6 1.23 97.3 CL 121 10 -

*Definitions; Gs : specific gravity, LL : liquid limit, PL : plastic limit, Pl : plastic index, o :

ratio, gy : unconfined strength, gy : residual strength, @', :

74 B=RLLES=2E H29dE M=
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water content, v; -
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Fig. 5. The pre-digging type construction method
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Fig. 7. The locations of the test piles
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Fig. 9. The cone penetration test locations after 11 months
hiatus from the pile installations

AfE e WA ke HoldeE Fr
A AT Aoz L}EP;kEk S TS FAA

g 3.0D0]Uj9] Alo i AR RAEBE] A
o ot WAL A|uke] A} AUHA 02 Zds)
ch e, 53582 SR AFO2 ol &

FHORNE WEHA) 300 JEAX G v

X]\_ AL Y+ It
53 A& S 1170 2 Al X Zol 2 BAM

F F 117§2o] Zuke AlgolA 47 S00mme]
#598|EUHEE(SPI-1, SP2, DP500, SDA500)2] 4]
m o] A" §IX(Z 15D)lA EETYATL
FRYAHES AT o714 15DSIXE AZ A
F A= Aol g AsH ekt 9elolgiet.
Fig. 120 10H4:9ke] JaFe WAe SHaM



Depth (m)
Depth (m)

M

P

S
W A -

Depth (m)

-35

. SP2¢} DP500, DSA5009]

AFSHA 312 o]
GL-25mA|FHE 7=

M1:} SP1 24

o)L
AR /\E

0
T—
2 0O
‘l“/vl

Fig. 136 SPI-19] A% 459 2adge
(q), SP129] A1 F 117)2o] Zukat Fofl AAJat
BN FANE EASAT AT Fol= 97
20) 46% HEAIA AZFE ot Azke] Aol u
2 Aute] s 43 sjEEo] Ut Awe] 71% %

Al

AA

= =]

s

-

r

(o2

1,4 —
0o Originall ground(q;)
/
1,200/ ¥
1,000{ P
= 800 =
o
=3
T 600
" ——GL -16m
400 “:(l -a--GL -20m |
200 --~- GL -25m _ |
s GL =27m
0 |

3
L/D

Fig. 11. The disturbance distances at any soil depth of a screw
concrete pile installed by the toe-jetting shoe type
construction method

o

0.0 15

f, (Mpa)

0.02

. 10. The cone penetration test results for SP1-1

w7 SEEE Aow vepirt

Fig. 149]% Z00] 2m7tA o2 Ak aat 424
FAFAE 2ABIT o714 FEZO] A4S CPT7}
M5k X124 - (17~29)m Zolo] Q= HEZO] £t
YABAE AT S et SPI-2, SP2,
DP500, SDA5002] &= =2 7}7} 0.89, 1.15, 1.18, 1.21MPa
= ehkon] )il ZEl 125MPaw LiERT.

J
]
3]

Depth (m)

|
N
93

-29

-31

-33

-35

0.5

qt(MPa)

Fig. 12. The cpt results after an 11-month hiatus from the pile
installations

NS0 T

il

gtee
="

ol
2!

o
z
19
o
1
tol
Ju
i
ox

77



-15 T

——CT1
(2010.4.16)

i —8P1-2
£ (2011.3.29)

T

I

4
\”i'

r i
i1

Depth (m)
&
L RN

----CTO

WAk
¥

-21

'
v

i "\L
l

0 02 04 06 08 1 1.2 1.4 1.6
at(MPa)

Fig. 13. The variations of the strength of soil adjacent to the
SP1-2

—+—8P1-2
—a- §P2
--»-- DP500
—=--8DAS00
—e—CT0

-20

=22

-24

Depth (m)

-26

-28

-30

=32

-34

0.4 0.6 0.8 1 1.2 1.4 1.6
q,(MPa)

Fig. 14. The variations of the strength of the soil adjacent to a
pile according to the construction methods

whebA] SP1-29) A9 At ARyl 71% FEE
eyt om thE wHE(SDAS00, DPS00, SP2)o] A< ¢

At 7w 0] 90% o]4ko = Lpehdt) wetd ARz
IYETER AlF Al AlgriHo] |Hke] mghof m] ]

A
= Qg uje 2 Ao yehyth
Fig. 159&= Z7% 500mme] PHCE%T} A3 723
| ERHES] k2 ABIAE ATFS EAEHCHKim, 2011).
SP2, DP500, SDA5002] AASIAE A= SAH

78 E=RLLES=2d H20d M1E

Load (kN)
0 1000 2000 3000 4000 5000

0 B
m"ﬁwm

et
N

=
o
e

o
o

Settlement {mm)

- SP1-1

s00 | eSP1-2

-8-§P2
—+—DP 500

—#-SDA 500
250 !

Fig. 15. The static pile load test results of the D500mm concrete
piles

viebsteh. Creiut SPIS) A% ThE AR Lrehfglt
Y oli= AlBIAel A WE Q1A Aute] 24 mekol
sk 2 ASEYT AT F oF 289 o4 Fu
AR BASIA B o] AAE|g oLt FEs|so] 8
sH o) ol got HFA Aol A FaE A
o FAESIT Tt BEY ATPUE AN i

ot

SPITEL HAREgFToR AFsgon o
T HURE HgSHn BE] R ZES AR}
of oARE | BHHS Mete] M7 Aste] Gt
STk SPIREL HAFAPA 02 AFTGOom WE
o WiE RES Aelstel BEe| Huurt 258 A
YAA AN BHATIY BELS FYsteeh 2714
AFROR ATH WE A A I PEF71
o1% PFS T Fig. 160 eyt HareE
Ao ATl WE ATeld 717k £
Fxjo] WY YFHUS uel A HAK] Y5 of
Aol A B o) A B BESH Eisik Ay
AL AFHAAE BE] Hehwct imoly 43
3 A PHEI|7E HEEle] Y ofFvit o
Eo 52 ek Y5 HAN BEYFAS e



'/Com pressed air

/Soil and emission

S

ompressed air
/Air emission

%/Solqnd air emission

E

———~—

The soil and
the air flow
The soil and
the air flow

e £ P S
— em by im 4w eem e e |

xcavation rod

S

Air nozzle and grouting

(a) The toe-jetting shoe type construction method (b) The digging construction type method

Fig. 16. The movement of the soil and the compressed air adjacent to a screw concrete pile due to the construction methods

EAte Bee HaslEe Ao FYHUCh by, AR ANSROH T AnE BHsk] o3t 2
HYZILY AR A9 BEYRE BT BEHF AR A
719) BE2 qlstel WE gl Ae R 1A
WS BEUQS] F BAL] SR WES AA R () ASEEFFEYY AP TEIFAL
ek o2 S Hehy] AaRRae| e o Fol Ao BEE] WEFHANY A
o A% AWl et W] Agol A HepAle =7k 2 s Ao ehdtt AF 4F
Ao 2=k & FAlomRe of 15D(e]7]14 D: WEZ 7))
HHREFHT49 S BEe HAae] 32T 7 ool Q= Aure) s 9 AN H=9] 46% Y
& SHAA WES BN o o) izt T At 1A 2A) gashglon] AF F o 17)90] 43t
FrollA] ARIET O AES BEAA. ueby] WA A Age] RSB A e TI%NYER
gl AHEso| 2l o8 wAHE Ao 7% Uebtt
ok AABILA A WO Mebruct ol () AWBIPAL] AWML AT 2
oA rRER HPAFEA HeAE Ay 2 9w met BB 59 o] HastEglo
RSP E3 2 EolA ezt w AlmEso) 2 1UR9T A BEAFA L] Zt YA
B8 F5P Hm Wil deke sjHo Belsko] Aol 90% oo SlBEl Hoz eyt
A Fe) HASA Shck mebd WEATSLR AN o0} AFepTEIL SDALES] FulAure] ek
A% =9k fARRLA Leb

s
Aoz FA= () AP oR ATH A%

riy
K
L
|m
e
HA

LAas-RUSS P8 Sl AQRIIACIEE = AISEN e 25 o1F X 2k 315 S|4



1.

80

g

Mo
rot

Bottiau, M. (2006), Recent Evaluations in Deep Foundation
Technologies, Proceedings of 10th Int. Conf. on Piling and Deep
Foundation, Amsterdam, 2006, pp.46-83.

. Choi, Y., Kim, D. C., Kim, S. S., and Nam, M. S. (2010), A

Study on the Determination of Construction Method of a Noise &
Vibration-Free Screw Concrete Pile, Journal of the Korean
Geo-environmental Society, 2010, Vol.11, No.7, pp.15-24.

st=Xgtsssl=2d 29 A=

3. Jo, C. H. (2010), “Piling Engineering Practice”, ENG, p.36.
4. Kim, D. C. (2011), 4 Study on the Construction Method and

Behavior of Axial Resistances of a Noise and Vibration-Free
Screw Concrete Pile Method, Graduate School of Civil and
Environmental Engineering, Kyungsung University, Ph. D. dissertation,
pp.56-82.

. Van Impe, W. F. (1988), “Considerations on auger pile design”,

Proc. of 1st Int. Conference on Deep Foundations on Bored and
Auger Piles, Ghent, Balkma, pp.193-218.

(H4=g7} 2012. 9. 4, AARFEY 2012 11. 28)




<<
  /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


