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Abstract This study examined a pile foundation using a spiral pile. To maintain the structural safely, a foundation
for connecting the ground and the ground structure is needed. On the other hand, noise and vibration, etc. cause
problems when constructing a foundation on adjacent structures or urban areas. A study of the spiral foundation of
a new shape with low vibration and noise was carried out to solve these problems. A study of pile foundations was
carried out on a scaled model test and compared with the results of Meyerhof's bearing capacity theory. The scaled
model test results showed that the bearing capacity increases with increasing pitch angle and length of the spiral pile.
To verify the measured bearing capacity in a test with theoretical results, the bearing capacity of the actual spiral
pile and scaled model pile were examined and compared. The ultimate bearing capacity of the spiral pile can be
increased by increasing the foundation length and pitch angle. This study complements existing foundation
construction problems and contributes to a better effect and safety.
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Table 1. Modification factors of Meyerhof

Surface load(q) Cq Soil cohesion(c) CC Soil unit weight(7Y) <7
1+01[(£®>10° B 1-|-U1](£®>10o
Shape factor(s) s 1+0'2[(1’f v
1 =0 1 g=0"
1+01\/K£®>10° D 1+01\/K£®>10°
Depth factor(d) ' ? B 1+0.24/K, - ' ’ B
1 =0 1 g=0"
. o AR .
Inclination factor(i) (1— 990 —)? (1— :T)Z (1 907 )} @>10
1 @>0°

K, =tan’ (45+¢/2)

¢ : internal friction andgle

D : depth of foundation

L : Length of foundation

B : Withd of foundation

0 : Load slope
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Table 2. The scale factors of the experimental models

Physical Property Dimension Scale
Length [L] 1/3.9
Time [T] 1/1.97
Mass M] 1/59.3
Density [ML-3] 1
Young's modulus (ML YT 7 1/0.255
strength (ML~ T 1/0.255

AR olgsllon EEAlY VB BAAE T
2o} g, 27 Bz Amd w39 JEED)
o] AkS FHA7)7] I5te] ol o] TFsd A
AE o8kt

Table 3. Physical parameters of ground

relative density unit weight Cohesion |internal frichtion
(%) (kN/m®) © angle ()
40 14.357 0 35.8
80 15.288 0 41.2
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Fig. 2. Scaled model test of spiral pile
(a) Soil tank (b) Spiral pile
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Fig. 4. Load testing for spiral pile
(a) Modeling of load test (b) Load test
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Fig. 5. Model test results of spiral foundation

L=18.0cm
(a) L=18cm, o =32°(b) L=18cm,o =45"
(c) L=18cm, @ =50"
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L=38.0cm
(a) L=38cm,z=32"(b) L=38cm,z =45"
(c) L=38cm,z =50"

Fig. 7& #¢] 38.0cm® 357 #3&s 543}
A 7t g2 243 Aylolt) Fig. 7(a)Q ¥ 4%
3200 7% 3 AAFEL 113N A4 H ) on =3
AAEE W B e 23mmE YERSTE Eg
Fig. 7(0)d ¥z Zt= 454 A$ =3 AxgLe
I81.3NE FAEom 3 A=Y W 2A st

Fig. 7(c)9] ¥A 2z 5009

o S8 A=Y u) wh A3

Anbo|d 7|x29| I&t XIX|

Load (N)
oA 2
0 R 0

>
o
1

Translation (mm)

X3RN

Load (N) Load (N)
To 0 49 9 147 196 245 204 343 = 0 686 137.2 2058 2744 343 4116 4802
£ . &
8 +
.5 2 g § L
216 Eaf
Z 20 2|
g EH!
=2 =7
(b) ©
Fig. 8. Model test results of spiral foundation

L=54.0cm
(a) L=38cm, o =32" (b) L=38cm, o =45"
(c) L=38cm, @ =50"



S| Eersl=EA) A19d A3E, 2018

Fig. 8 Zo] 54.0cm?] a}5 Hsleks 9] ztwed
25 3+ Avlo|t}. Fig. 8(a)9] ¥ ZI= 32°
75 =8 AAEL 2009N0 2 e o] S8 XX
R AaEe 2.0mmzZ =HF 9tk Fig.
8(b)9] A ZtE 450 - 3 Ax] 2L 282.2N0]H
=8 AAEY W HAHE et 2.8mmE A
o] e Fig. 8(c)e] #A] Zt%E 50° A-f-ell= =3

229 3312NeE ZAFYon S
Al JelEe 1.8mm=z YERSTH

AAHL o ¥

4.5 TX|

A A o] A=At W U 2AE 3208 71F0R
4508} vl 31G1E W) 450004 ] 41% =A =9 A
0°9} H W3S 500004 H T

webA 93] 2 5000] 23}e]

1 A AAE 5 98 Al

M=

2 ggs Aoz F3F AA¥-& v
B A7} Zo] 18.0ecmol A 7 sh& A x| o] FH S
oh doldz 71 A 49 5009 9] ZteE Lo
A2 wagk A3 o] 27ecmelA 170%5 7183 21
o] 38ecmo A= 241% =7Vttt T3k Aol 54cmol
M 437% A S7FEe] YERd Z o Hol 7]%e]
Aolol whe} 3 Aol Fafo] & Aoz HekEo]
Ak,
= 392
= mp- 32
2 3| o a5
é 294 =
S s =
=)
£ 1%
E 147
2 98
- e M
s LN ‘ .

L=18cm L=27cm L=38cm L=54cm

Fig. 9. Analysis of bearing capacity on spiral foundation
model test

572

B AFede 2utold 7% A7t 500 74
VS v el 37l °18H 712 AA o] 71
3| T

oF 57147} Frial}

W ~vlo]ld 7% Fd 4 “Jiﬁo o] AgtElo] 7%=
A Ho] F7 e A ALY, A Ao R ik ®o) uf

51 I
B AFME Al FREY V2R AFEHT e
23to]d 71%8] #(0.065m)3 Z](0.7m, 1.0m, 1.5m,
20m)E 1/3.98 23] & 0.016met Zo] 0.18m,
0.27m, 0.38m, 0.54m% Z4AZ sty 2 AFS A
st ¢ A EE SASA APl 4
AAEE AFe7] fd o]24 s =Yt
Hold 7|29} S4ARE 7|29 =3 X A]HS A

on, 38X XEE APste] vl A5l

I

e

A

3R st

o?ﬂ,

Pyl

5.2 X|X|&2Q| 0|2A sl

2gtold 7]z AREEE 7|29 Y70 A
A2 vladly] $15ke] Meyerhof] D52 23-4][8]
= olgsiolth o] T4& ZEWIAASPT)E ol 88t
of A o, EEA A Hel| tig th3k 22 o]
23 4 25 A48

=30NA,+—N, A ];] )
Q,: EE] =% AAY
A, EE] AGAA A (m?)
N EE G A uh o] Nk
I, : AEZU Z54ol(m)
Ay RelEFde] D] FuHA(m?)
N,: TEFE RefFo] i Nt A, = U,
U . 259 Ed4ol(m)
I, BHlS el Z5del(m)
A r RESUS] B FunHon?)
N,: TEFH HEZY] Ad Nk 4, = U,



<
(]
«
Q
=
=8
1o
N
N,
L)
ot
A
r [
1>
[\
=
_>|:4
)
o
rlo
d
1=}

N, o
o
2
2
fo
of
rir
odt
o
(@ o o

r\l
rlo
>~
Rl
i
i
o
N,
rir =
|
=2

5.3 Anjo|&d 7|x9| X|X[2d2e| 5
el o] 24 S A-gste] AAUHT 13
Aolo] uhE XA ¥& Meyerhofo] 254 %] 252
AXFSHH Table. 49F 2l 71% XA FHAE(F.S)

3.0 A-&stdrh

5" 1000 == 5" o<
M s 1%

L s £ s

b 8.00 ‘2‘

‘D 6.00 'S 6.00

5 5

< =3

g 4.00 §- 4.00

5 200 &0 200

=) =

2000 S 0.00 —

g 0 05 1 15 2 S o 01 02 03 04 05 06
/A Pile length (m) /A Pile length (m)

@ (b)

Fig. 10. Estimation of Bearing Capacity by Meyerhof's
Theory
(a) Prototype foundation (B=0.065m)
(b) Scale model foundation (B=0.016m)

Fig. 10(a)x= 2AI7]29] AA9&

aefzel, AA7|ze] Zol7b HA 0.7med W, @,
=5.85kN/ea, @,=1.93kN/eac]™, Zt) 2.0m< w|, Q,
=8.41kN/ea, Q,=2.80kN/ea® <} 1.5u2] 2|2 & Z7}&

9t} Fig. 10(b)e 37129 AL Ailsto]
ekl iz Zdolrh A4 0.18m¥ W, Q,
=0.38kN/ea, @,=0.13kN/ea°|™, Z ] 0.54m¥ Wi, @,
=0.56kN/ea, ,=0.19kN/ea®.& o] FEF oF 1.5u]] #|

o}
A8 S7HES wolal vk AAl7| 2ot RYr|xs 2

=

rr

V21

ERESS IR

ox |
[0 o
i
ful
)
32 XN
XL B

ol7} o)) whiole}ar ek
EEE PR

Meyerhof %]

A=

w2}

AEe F7HE
: 7]-%91 Aol
Al

=2 XA4

gl gkl A1z o

eyerhof®] X4
7”}01] EHOH ‘f’] E

e, A ‘j}éﬁﬂﬂ i

23aY9] 37 ule

Table 4. Calculation on Meyerhof's basic bearing capacity theory

6. Z
2 AT 1

§ A% ~3 A5 5ol 2
DES PR ERER
At} 2sfold 71ze] A4 3
s} Zolo] WakE o) 24 7
Qom AR A
7 RFAE o] 8afo] At

=47
A7 sl 2

o
=
i)
o

Rl

%-8— WA o AAsH, Al
romF (o)

ole

R

Oi
o
i
o
=
£l

Ir
o
(it

2
o

ot T
'y
-
\i?l‘ﬂ
>

I

&t
(S

o

ol =AA 7] x2E

A A Eo] Frystdom, HA7| 9
ek oF 1SR H]s2Ek 2
74

O

B o

i

29
3

&

flo

A} 28
Aol & 4 gl
Aol F7hghol wet A4

o
-
)

o
o
W o op

)
oo
ol
ol
92

of

o
£l
el

A

ajdstr] flete] M=

#ate] ATE A 3
ke 9lste] 914 7=
129] 1392 Z442} &}

o FaAstd e

Classification Prototype foundation (B=0.065m) Scale model foundation (B=0.016m)
[(m) 0.7 1 1.5 2 0.18 0.27 0.38 0.54

Q, (kN/ea) 5.85 6.39 7.41 8.41 0.38 0.43 0.48 0.56

Qa(kN/ea) 1.93 2.14 2.47 2.80 0.13 0.15 0.16 0.19

573



FFAE &85 =B A9 A3B, 2018

23] Aol lEk & 9.8kN9| dl5S dAH o R % References
goto] AP AT EF AQoIH SAH S
AABE A=) Y AA| 2Fo)d 729 =4 A [1]1 T. Tsuchiya, F. Nz_ikazawa, M. Sh.imada, “Study on
_ L . ~ B [ Pnentration Mechanism of Screw Pile Based on Soil
2hek 2yl 7125 o]& Fol A&l =3 A H Movement around Helical Wing”, J. Technol. Des. AlJ,
O Hly BAEA H o = E O 7 7+ AR vol. 13, no. 25, pp. 73-76, 2007.
= Ml BT & ATE S that 2E A DOI: hitps://doi.org/10.3130/aijt.13.73
S Y
= A [2] Y. S. N. Prasad, S. Narasimha Rao, "Pullout behaviour
of model pile and helical pile anchors subjected to
_ - ol _ _ N lateral cyclic loading, Can. Geotech. J., vol. 31, no. 1,
(1) FARY A4 25l 7|z & W3k st5 pp. 110-119, 1994.
% 7]’§E% ‘IH 7]}_{_ ﬁ;ﬂagi 3]_%_% ﬁqu‘i/q DOI: https://doi.org/10.1139/t94-012
= o = o] A HolAF SlZo [3] S.S. Kang, A. Hirata, Y. Obara, “A method for
Hap7E vk ow 7)) AR Held sl 7 estimating of axial resistance of spiral bar developed as
AW ZFRA~8 mlylzl o = 78 ¢ 2= 9] a new earth support system”, Journal of the Korean
U, B it = = 2 T M
Society of Civil Engineers, vol. 25, no. 6C, pp. 387-394,
Sk, o 7)ol WA Awg g A% Fg s 0 ”
2| A g o] 320 H]3|| 500004 A 67% =4 54 [4] Y. K. Choi, D. C. Kim, S. S. Kim, M. S. Nam, “A
v o Y Study on the Determination of Construction Method of
5= 3lE HERR: Screw Concrete Piles for Noise & Vibration-Free”,
) Z4R% Ay Ay Aylo]d 7]x%9 o] Journal of the Korean Geo-Environmental Society, vol.

11, no. 7, pp. 15-24, 2010.

) i o o [5] M. J. Lee, K. M. Kim, H. C. Im, G. B. Seo,
w o]& & AHEsto] HAVZS} HFT|x “Experiment on the Effective Helix Area to Determine
A HEL vl wEl B Ay Zo|7t Z1222 25 x the Bearing Capacity of Helical Steel Piles”, The Korean
178 % vlars) 2 A3 Aok A 53k A Institute of Building Construction, vol. 10, no. 1, pp.
Age FhaHs Ao ekt ol dE 2527, 2010
3}o] Z10] 18.0cmol B3 Zo] 54.0cmelA] Al [6] G. G. Mayerhof, “THE ULTIMATE IBARING

CAPACITY OF FOUNDATIONS”, Geotechnique, vol.

. =; 2, no. 4, pp. 301-332, 1951.

= éﬂ}% %3}01 1] o]E‘jj 7]}_9} =g Z]Z]EE} DOI: https://doi.org/10.1680/geot.1951.2.4.301
o} =

3
[71 D.W. Hobbs, “Scale model studies of strata movement
around mine roadways—IV. Roadway shape and size”,

=771 Aol Eeitta saEc) gnternatio:ze[alGJourna}f of Rzzk Mechanilcs6and Aiining
. _ o4 _ ciences ‘eomechanics Abstracts, vol. 6, no. 4, pp.
@) 2} A7} Hrkehd Auke]d 7% FH O 365-370, 1969.
AR rE o] AatEo] 7)x x|x|Ho| Z7}EA DOI: https://doi.org/10.1016/0148-9062(69)90041-2
o) SLAE A O A} 5 A BEE [8] G. G. Mayerhof, “Some Recent Research on the Bearing
B, A o o dh weby g = Capacity of Foundations”, Canadian Geotechnical
glo]d 7)1z st HAe 9% %o sk A Journal, vol. 1, no. 1, pp. 16-26, 1963.
DOI: https://doi.org/10.1139/t63-003
T B8 Ao g ’ :
B Qpola 2vjold szl F9 A U Paje
, . S o 35 . x5
2 24a) 99 olealel FoRPAUS Fao) A = & EHYoungHwan Yoon) =i
) 1 7] 5
50°, o] 54.0cm7} thE 7= B 2ol o] 4320, 38°, 0201641 29 : EAYEH EEFE
18.0cm, 38.0cm) itk S A Aol a1, Ystage] A n FREETN
o Aoz 3] sttt e} B A= Auela] 24 W ma *20161d 39 : HAWSL At gk

sk} ALy 3

_1]3_64 AN FHO EF] Z 3% oLo A= Al 2~ 1]
3 A9 Bstol AE Arel] whe] A 23t oot 49 - S+ SKAA HSE

>
-

a - . N . -

o]2 71z T Aol7h 91 Ao oF vk BT oy

o) 8 7|zl Bajel A o) 9 zhee] B AT, x

A BpZolel g A o) Bk AF ol

@ How ) vz AZe) 7% Bae) 448 A7)

574



Z Al 2(SI-On Kang) (HalH

0201641 2¢ : MUY EEF
7 (&3

020184 2¢ : TN EEF
I (FEAAD

020184 29 ~ A : ARI|eH

AR AR9)

X & S(Young-Dong Cho) (M3

019941 84 : 7l
(FEAAD

02010 8¢ : AUt A==}
AFE (FHAh

020009 59 ~ @A : (F)FAL
ZERR=IEA P

<aop
EE, BT
Z 4t 2kSang-Hwan Kim) [R5 ]

0199611 2¢¥ : Oxford University
(B4 4 gdas I

019984 109 ~ 2002 29 : (F)
AR, (FHOARE
R

020021 39 ~ A : AL
EEey ug

575




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


