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ABSTRACT

Bearing Capacity Characteristics of Wing Pile

for Reinforcement of Lateral Resistance

Choi, Jin Ho
Advisor : Prof. Kim, Daehyeon, Ph. D.
Department of Civil Engineering

Graduate School of Chosun University

Although there have been many studies on pile foundations subjected to vertical
loading. the domestic studies on pile under horizontal load have been limited. The
horizontal load caused by the earthquake is very strong. The structures such as
marine structures, retaining walls, bridges are subjected not only vertical loads but
also horizontal ones. Excessive displacement or breakage of the piles subjected to
horizontal loads, as the ones caused by vertical loads, have detrimental effect on
the superstructure, suggesting that the studies on the analysis and review of the
pile subjected to the horizontal loads are needed urgently.

In the existing pile construction, a pile was inserted into the ground, a concrete
foundation was laid on top of the pile, and a plate under the column member was
joined to the upper part of the concrete foundation. This connection method
between pile and column member is, however, vulnerable to lateral load due to
wind load or seismic load because the column member is fixed only to the upper
end of the pile. In addition, the pile twisted by lateral load may not provide proper
support to column member, which may cause deformation and breakage of the
pillar member, leading to failure of proving proper support to superstructure by
the pillar member.

The purpose of this study was, therefore, to develop a Wing Pile, which allows

— viii -

Collection @ chosun



the pile member and column member to overlap with each other, and the lateral
load to be supported not only by pillar member but also by pile member in order
to address above problems.

The Wing Pile connecting the lower foundation and the upper column was
designed to have two kinds of B, distance from center to end, to be 150 and 300
mm, respectively and to have H of 450 mm. A total of 17 piles were under field
test including five for static load test, five for uplift load test, five for horizontal
load test, and two for moment test and the bearing capacities of general pile and
Wing Pile were verified, analyzed, and compared.

The results of field load test showed that bearing capacity, horizontal resistance,
and moment resistance of Wing Pile is higher by 15-4, 4-45, 4 times compared
to general ones, respectively. It was found that the improved horizontal resistance
and bearing capacity are corresponds to wing area of upper fixed pile, suggesting
that the resistance is proportional to wing area.

It should be noted, however, that the ground survey should be performed in
advance in order to confirm the type and the workability of the indentation, and
the 1/ depth should be considered for the reinforcement against horizontal force

to a proper depth.
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34.1 d=AstA 4
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A AgetEe] Astel= 300kNE TS §9 JackS o] &3k, AFEFe] =4
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I 3.6 d=TotAIENAS CHE S
T = = 3)ala HHd &
71_“? i ;} ° (Factor of al
71 | AlQERN/A k= mm safety)
Terzaghi and
Peck 25.4 2.0
BS Code(8004) 10%D -
%5k =F DIN 4026 2.5%D 2.0
7= .
O'Neill and o B
Reese(1999) 00%D
Chen and A%D(AHE)
Kulhawy(2002) 10%D(AHE &)
log P-log S - 2.0
S-logT - 2.0
852515 | P-dS/d(LogT) - 2.0
71
! Davisson’s | 6t = QL/EA + (D/120+3.81) 2.0
Method 18
(1973) 8t = QL/EA + (D120+4) | (ot vect)
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3.4.2 AT ASAH

(1) AASAE A sF=A8 &HA
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TE A % HetAs 5& vl wAstal A4S st skl
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A AgetEe] Astel= 300kNE TS §9 JackS o] &3k, AFEFe] =4
< 300kN &%) Load cell 125 Al&3le] ZA3At).

Astatgol o3 W& HetaS Steel band E Magnetic baseS Abg3dlo] W& &
Aol 180°FA o= 2719 LVDT gauges F#3ta AlgEsE T2 2719 Reference
beam< AX|sto] FAsIH, FAAILS 2z st @A A Astrr gkvd F 0, 1, 2, 3,

=8

4, 5% 24 ¥ ogwd Adstach =3 AveFolA Creepel WEE 2457 9
kel
z

3 603 =4 stse dAdoRE AASGE. AFEStE Dial gaugew FH U
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I 3.8 QILTHGIAIE AL CHE S
T = = 3)ala HHd &
71_“? i ;} ° (Factor of al
71 | AlQERN/A k= mm safety)
Terzaghi and
Peck 25.4 2.0
BS Code(8004) 10%D -
%5k =F DIN 4026 2.5%D 2.0
7= .
O'Neill and o B
Reese(1999) 00%D
Chen and A%D(AHE)
Kulhawy(2002) 10%D(AHE &)
log P-log S - 2.0
S-logT - 2.0
852515 | P-dS/d(LogT) - 2.0
71
! Davisson’s | 6t = QL/EA + (D/120+3.81) 2.0
Method 18
(1973) 8t = QL/EA + (D120+4) | (ot vect)
— 58 —

Collection @ chosun



3.4.3 THA A ?

il

ha
!
(g,
{m
>
il

(1) FHAAIG B ZRRAEAY A st5 A8t &

=
Wing Piledl #4484 B71% 98l A3d 2o 0@ SR 2L 2ue
Agow, A wE A4 2 AAAT §2 vm PAsn 444 FAstuz

s

2 Aol A et Wing Piled] 874 -84 H7FE fld dFAI AT EA ] 78
= Al@AlEska 5l ik FHEASAE B 28] tE EREXNFS s
712 ANFEELS 7 E2T2E& SHATEPS 4000 AHgstd o, TFR x "ﬂi
90mm x 90mm, F7+= 3.2, Wing Pile 7|Z=7%8 W%
om 7R x AE 100mm x 100mm, F71= 3.2mm, =4 oA g7l Jé‘jr”}xlﬂ 7‘2101
+ 150mm, 300mm 27}A & AF&3tH o, Eol= 400mmE A&+ Th

THASA IS AN HASES drE o g o] &3 AN ALY S TR o, 9
stss AAs] 93 Hxetse 29 stes HAd AlPstsoE AAste] KS 2445
2 ASTM DI1143 8 2718 & AstAId W ow st

#* 39 FHEAGAY 2 RAEAF Al AststedAlE LEFH Zlo|t

|

i
EB
-
w
S
S
9

tlo
>
>
FO
ol
2

_59_

Collection @ chosun



tSEA

¢}

t

(¢}

2 ZOEAE Al M

b0
o

50
<+

=

ﬂo %O %O ﬂo Jﬁmo JZIO 1%0 %O ﬂo lﬁmo lﬁmo ﬁo 1710 ﬂ_mo ﬂo ﬂo ﬂo mo 1710 ﬂo ﬂo %O %O lﬁmo lﬁmo Jﬁmo JZIO JZIO ﬂ_mo ﬂo ﬂo ﬂo ﬂo
) Ll P P AN P P
< o | Ao | o | 7o | o | Fo | o | Fo | Ho | fo | Ho wwmao o | 7o o | 7| o | mlo | Fio| wo| Fo | fio| wo | 7o fio| Fo | 7 Laomamao o | Fo
ﬂ.n Rl el el e el By el e e B el el Il Rl R R el B el B i | e | e | e e | e | e | | | e | e | | | e | T e |l | e
= Mo (o (o [ do o fo [l (o [ lo o [olo | XM jo [ ajo | o | 1o ijo [ lo ilo alo o ifo [ jo [ilo ijo o Pilo [ajo o | 2 ajo ijo |0
oﬁ/m vl vl el e e M e B e e M e e s MR e R B TR TR | 7| L | R | L EL | L | L || | | | e | TR i | |
Z —_ —
T Ik~ I~ I~ I~ b~ b b ! | R | R | R [ R | 7 | o | R | R | R | R | R [ | R | N | o | o | o
1|1 |1 | o | o | ok | ok | ok | |k | | TR o | o | o a7 oo P I oV e G o P o e G o S e S 8 s 8 | by o |zl
éo\N/OOO.O.O.O.O.O.O.O.O.O.O.O.O.OOOOO.O.O.O.O.O.O.O.O.O.O.O.O.O.O.O
YIS B onieIr QLIS IR B QNSNS S T 0N OIS TFIXR VYT BN YIRS IS S
o = —S AN NN MO0 O A AN AN AN MO MO0 | O || AN
ﬂﬂ0123456789NHHBMEOIZS456789NHRBMBMUB
<L
@]
nw, — N
—

_60_

Collection @ chosun



WA AFEEe] Askels 300kNEF F% Jackg ol 43tul, AsaFe =7
2 300kN & %9 Load cell 1ZE AF&3ste] =434}

Aststzol ok W

A&t Steel band 2 Magnetic baseZ Al-g&3to] T&E 2

Aol 180°7+A 271e] LVDT gaugeE F2#slal Al s 99 27H94 Reference

beam< ”74 ato] =74
4, 5% 54 F oo
a 60wt 54 F
100mm7kA] S o] 7}

Collection @ chosun

st Z2AAS ZF s oA A gdEE F 0, 1, 2, 3,
A Agetdt. =3 Hsts oA Creepdl ®3stE FAst7] 9
dEs dAHeR AASAT. AHESE Dial gauger Al
T Ao AA Ha SAHEE 1/100mm7HA 2 3FS T

_61_



(2)

H
TR

oo

Rl EA

= Y 2

a9 314

=1255

251@5

Plate

969

g Hex

SHEA

_62_

Collection @ chosun



el

PL
AFE

2.0

o] Offset line(=

;O.._

el
T

—_—

0

oo

£y

ol

5

&

]
S|

spof, sheks 49 A FAEES

—
o

_63_

T

=,

S

ez

1

k)
pul

Collection @ chosun



A4 FZANE 2924

41 d=AAE 2AHEA

(1) No.1(Downl1-W300)

D SF-AsE 40
B oAgus 4% a9 413 2ol x/AFASVANA 39A At
I50kN ASAAAE 3ol F7hgel vt AshEE s Frhshe 434

Load (kN)
0 5 10 15 20 25
(1] —— I | L
T TEEme— 0\“\\\\ —+—& T - Downl{W300}
10 - R\“\H
T
20 -

w
=]

Settlement (mm)
8

w
=]
_'_'_'_'_,-r"-'-_

60 - \
\
’ + .
70 -
0

& 4.1 No.1(Down1-W300) St=-&ote 24

_64_

Collection @ chosun



7%

]

3%

2) 71Et

B

skt

ol a4

=
il
b0

4.1 No.1(Down1-W300) Al

W)
a

m
3
g
-
3 5| g
S B E S| 2 @ @S
%W o~ = (o)) 00 = (o) o~ m/u
RIS
o
! ap)
o)
ot
~
W S < e 0 o e 0
5.0 @] o » o~ (=] o Lo
i (@] (o] — — (o] — —
o
~
Tor
ir T
)
— = N ™ o
m m o0 S X
< | 9 e = | §8 | =
Zlz|a A N
i FlElS o0 | a Nlo
5| B | W
Nfo =
el
X ‘H_QW iy
o | | W
3 BN
o

_65_

Collection @ chosun



(2) No.12(Down2-W300)

(e

TC
i

=)

E Y= o=

Load (kN)

20 30 40

4T
sl %

o] oa] et A

_,_4

50 60

= 5—0_4._.,,__""_‘
—
T

10 -

8 8

Settlement {mm)
&

e

70

—— T E} - DownZ(W300)

2 4.2 No.12(Down2-W300)

_66_

Collection @ chosun



7%

]

3%

2) 71Et

B

P

Z1

S
=]

S} At

4.2 No.12(Down2-W300) Al

W)
a

o %73

ﬂ
cy
v : |z
X | o | ~ nlalalal|l = |52
N W S 0~ 0~ o) o ) o = <
do & X N N o\ & & Q R
RIS
of
! ap)
o)
ot
~
W S |« e |«w|ale @
Mo S < < < o o =
o @ L L g} 3} D <
i
Tor
iy T
e
|~ —~ T
g & & & n T
= g 20 2. —-
< |8 S = S8 | =
0 o~ | S 238 | B
= | 2|5 2| 53| ¥
o | 8|S ~ 5~
= | £ 8 & A g
~ g — ~ -~ o, o
Njo =
el
X ‘H_QW iy
w || W
N
i o

_67_

Collection @ chosun



(3) No.3(Downl-W150)
oA RES A9 a9 433 ol
15.0kN A} &FA| 7FA] =
S Holy, 20.0kN A sFA]H-E]
ol F7H #AFE Y=, o]+

Fabejo] e

sts ol S7hekel wet et dASHA Frhske
A8 sts GAQ 245kN A SFA] 7HA]
st & S7F glo
Aoz gadc) T A" st

=]
T
KeX
L

ASHFAFRANA 38A AstetF
HPH A
A% Al

st A %EE o2l

=
52.86mmE YElW o, sl

AA T FFHESHFSE 44.82mm=E U HoteFo] JREE 2 ATS Hola 9l
=
2 Alguse] Ae F3tela HUASsE Sl 245kNo 2 FAT 4~ 9lon Qb
S (F.S=3.0)% 183 3| &A A8 S%N/F o2 WA 4 9t}
Load (kN)
0 5 10 15 20 25 30
0 4— —— ; ' L
m__h_‘“x,x | —+— = & - Downl{W150)
o
10 - ‘\\
X
N
‘520 . \\\
% X
E 30
g
2
40 =
l‘.__-_‘_\_‘_-_-_\_'_‘_“—~—-_.._
—
50 - —_—
—d
60
18 4.3 No.3(Down1-W150) ot=-&lote =4

_68_

Collection @ chosun



7%

]

3%

2) 71Et

B

}

Z1

=]
(=]

S} At

4.3 No.3(Down1-W150) Al

W)
a

ol a4

m
T
g
-
3 | &
SISO B B i R T e @
RIS
ojy
! ap)
o)
ol
~
W RS | o« 1
No < ¢ o3 N < o =
H_OI [a\N] [a\] [aN] [aN] [a\] — —
i
Tor
nr o
xB
— - N ™ )
m m 2 g ,Sd =
< | 9 e = | §8 | =
Zlz|a A N
N ®° 2 | & a0 _ al Njo
37 = Lo
Nfo =
vz
X ‘H_QW iy
B (2
| N
o

_69_

Collection @ chosun



(4) No.13(Down2-W150)
HOAAEEY A 19 449 o] Tt AlstdANA  39A Astst
175kN A stA|7kA = stso] S7hstel whel Hstade dAsHA F7lste AE 4
5 Holuh 20.0kN AetA B H A Psts @A) 245kN A A 7HA] A G Z ot
Fol F7H AZHIA o= 5 F S gl %’5‘}&‘” A&H = o] &%
FEfel m=ae Zlog dAdHrh w HEF Eeld

=]
SGEAA F AFAG L 5836mme U R Palwo] HFHE AHABL Kol

B oAggEe] A ZasEe HuAeEtEe BOkKNO R =As 4 9lon obd
S (FS=30)2 183 3 exAHE S4kN/E o7 AAsE J= 9lt},

Load (kN)
] 3 10 15 20 25 30

———— .

-— | —o— 3 E} - Down2{W150)

10 - \
N
\'\.
\\.

20 - »
\

30 - ll'.

\

70

Settlement (mm)
e

2 4.4 No.13(Down2-W150) ot=-2!5t2F =24

_70_

Collection @ chosun



7%

]

3%

2) 71Et

B

P

Z1

S
=]

S} At

4.4 No.13(Down2-W150) Al

W)
a

ol a4

e
T
T £l -
SN 2lw|ala]l o |&|F
g
ojy
! ap)
o)
ol
~
W S | o | @ | | @
Nfo Te} N — 0 N — o~
s [a\N] [a\N] [aN] — [aN] [aN] —
o
~
Tor
nr o
e
— - N ™ )
m m o0 S X
< | 9 e = | §8 | =
S | o | 31238 %
Zlz|a A < | Z
b
N ° 2 | & a0 ! al Njo
— | ®|E| & g T
N — [aN] — ol o
Nfo =
vz
X ‘H_QW iy
B (2
~
i o

_71_

Collection @ chosun



(5) No.2(Downl-Pile)

HOAAEEY Ae 19 459 o] Tt AlstdANA 39A AT
10.0kN A stA| 74 = sh5o] S7hstel wel st dAsHA F7kst= 4 %@J 74
TS Btk 150kN At Al 543 st S7FE Holurt 01%3.‘1 = g e ol
Sttt HdAE ’5}%‘ SAQl 15.0kN A8t Al S49 et 82.08mmE HHEH

ov dTAA F FFAFEFS 79.03mm=E FE] H3lFHo] FHHE 2AATS

2 AFEEe] A9 ST AdiAstekEel 15.0kNe= F43  glor, <k

< 50kN/ZEo = #Aged 4 Qo

o
=)
wn
Cl,«lj
e
o
K
T
rot
b
oo
B
N
M

Load (kN)
0 2 4 6 8 10 12 14 16

%
\ | —4— B EF - Downl{Pile)

5§ 8 &8 &
/,/
’/

%]
o
>

Settlement (mm)

)]
Q
-~

7O - \

S0

J# 4.5 No.2(Downi-Pile) St=-&ote 346

_72_

Collection @ chosun



7%

]

3%

2) 71Et

B

}

Z1

=]
(=]

S} At

4.5 No.2(Down1-Pile) Al

W)
a

ol a4

ﬂ
"
g
-
B Z | &
—L | 2| x ol e N e I ) — S | <
Koz |6 | o N N S o S | o
do 22 0
w
ol
! ap)
>
)
~
W S | 0 o2 | a9 N
Nlo le} — e} e} LG Ie} =
4.0! — — — — — — —
~
Tor
nr T
ol
~ | = N ~ o
m m o | o X
< Q3 S = S o
Zlz|a A < | Z
~ | S =
NH RO S | ¥ ©
W | £ | B & | R Ko
~ : = A - A To
Njo =
el
X ‘H_QW ey
2 (= s
I
o

_73_

Collection @ chosun



6) d=AstA A Aok

gtz AnE gokaid 19 46 2 ¥ 463 2.

No.12(Down2-W300)ol A =& AAEES YeR o, #1721 No.2(Downl-Pile)
oA v X]X]Eﬂg gkelslsdth. No.12(Down2-W300)ol Al th& 25 H]s)] v 44
o2 EL AAYES e e o= E5 shEo] ™A olu A, Fshete] A A H
of AexjAgo] Fopxl A¥E bttt w3k it FE 7S No.2(Downl-Pile)l
Hl3] oft Aed AAHES et A=T ol Wing Pile?] B4 nAAA &5 o
AFEANA mm kA FHnpEe o] Zghe] tAstAE Al A A
HgETh AsAIFEAI] Downl® Down29] WHvnl s Ay stzdAlE ¢S A
AsEA YUy shsS 74171 Down2el A oFzt =2 XA 3hg YERSIT

FR7 452l No.2(Downl-Pile)2] A A& H]sle] Wing PileZ X%
= °F 164, W300ell 4 ¢F 1.5 ~ 40 AEe] =2 AXHE YEWS ERlstath

_4 1_{‘

Load (kN)
0 10 20 30 40 30 o £
R : ' ' | |
10
20
30
£
=40,
=
a
£
ﬁ 50 |
80 I'
| z e ; —— T4 EF - Downl{W150)
Sty - —t T EF - Down1{W300)
— S & - Downl(Pile]
a0 ¢ A - Down2(W150)
—#—T & - Down2(W300)
80

Collection @ chosun



=318 (FS=3.0)
- 3 5 A A | ¢ A9
o (KN) (mm) (mm)
F9 A48 | 8% A
No.1-D1
0 2.0 67.32 65.75 2.0 77
No.12-D2
3000 60.0 59,07 5594 60.0 200
No3-DI
150 25 52.86 A48 25 82
No.13-D2
iy %0 59.36 5836 %0 83
No.3-D1 150 82.08 79.03 150 50
(Pile)

Collection @ chosun

_75_




4.2 QEAFAE AHEH

(1) No.5(Upl1-W300)

Ul % 19479 2ol /S AFANA 297 A5H5F 10.0kN
| F7htel nhet WahaE AgEA ke mzaw QA F S

Atk 15.0kN Ak Al 543 sk F7HE Holurt HE Aldsts<] 16.5kN Al
FAl o] 2201 Sk Eo =dat it HoAd st GAQl 16.5kN A 8HA]

HF2 5953mmE WEFH e, st A F IFlR e 4584mmE e I
[}

o

Load (kN)
O i 10 > )
| N I i
—_— l :
\ —- = E - Upliws00)
\\
10 |
\\
20 - \\\
X

E |
E 30
i
E %
20 |
& |

. S \‘\

— —-.*_.-_"_‘—\—-_\_\_— — \.I
- .
70

_76_

Collection @ chosun



7%

]

by

2) 71Ek

B

P

Z1

S
[=]

S} At

4.7 No.5(Up1-W300) Al

ol a4

W)
a

ﬂ
T
T E |~
va 4
D
% /M\ LO © o~ Lo B
oy
ofn
e N
3
=
Z,
= I 0 S )
5.0 © [a\] Lo (@]
ﬂ.O' — — — —
7! e
ala Lo
ol X
N
, 3 s
Wc To.o d o
T8 = )
Z l
ol ! . m
R o %) ko) X
~ S = a5
N & o
& w
o NR
~
N
—_
o
r
_ﬂo

_77_

Collection @ chosun



(2) No.6(Up2-W300)

1) sE-AeaE 5445
2 A EEe] A9 19487 o] TS At EANA 4GA AststE<l 10.0kN
ASAAA = ehFol Fohbel weh luwE AgSA Frhse AEH AT B
ATt 5GA At AQ] 125kN A sHAIFH H YA F ks A Q] 20.0kN A SHAI 7-A] =
Ak Qe F7HE Holtrt FHuAFeks A 20.0kNo Al o] 241 =g E
o sttt HuAgsts @A) 20.0kN AsHA] A4 E ek 55.63mmE UEF
wow, stEAA & AFAEFE RB7TmmE ] Qo] WFEHE AAAE
< Hola ot
2 AEEEY AS FeRidsFe HuAlstslEd 200kNe = F43 4 glom,
FHEF.S=300s 2Hg F&AAH 2 6.7kN/Z22 2 #43T 5 Qrh
Load (kN)
0 5 10 15 20 25
0o ——m + - - -
== h___—hh“'“—*kh__ —a— B EE - UpZ[W300)
""-\-\1_\\-\-\\-\-
10 -
“\\\
“\‘
20 -
E
E
% 30 I.ll
3 \
40 A 1'.
50 T~ \
H"““—-H_h__h
— o X
60
2 4.8 No.6(Up2-W300) ot=-2lotz =4

Collection @ chosun

_78_



7%

]

by

2) 71Ek

B

}

n

A
=

S
[=]

S} At

4.8 No.6(Up2-W300) Al

W)
a

ol a4

ﬂ
=
T E | =
X¥ e e |lw || 2|5 |88
do W Ne) o0 o~ o0 S <f e
g
o
e
%)
iy
Z
= o © = I S <
Mo =) S o) = S =
ﬂ_0| [aN] — — — o
7! e
ala Lo
ol X
X
) [ S mw
@ | = | 2] % *
< 20 =
, ° T = 2
| %) R pu
a W o — o
R %) Qo xr
o] I =
~ 2 A 5 a5
N — No
& W
7

_79_

Collection @ chosun



(3) No.4(Upl-W150)
OAEESY A9 ' 499 o] xlsksAlstdAle A 39Al AfststE2d

ok ele]  =deduh -4"41’\]340}? A ¢l
64.72mmE YElW oY Al A F FFALHEHLS 489mm=E o F-Eo] <ldtgko]

-~

AP EESY Fs S3dsteS HAMAstetsd 160kNe s FA4S = glow,
OFAS(F.S=3.0)0S 1% 3| &A A& 53kN/H oz s 2= 9t}
Load (kN)
0 5 10 15 20

—“_&\ == I} - Up1{W150)

10 - -

/
/

Settlement (mm)
8

50 — \l

70

_80_

Collection @ chosun



7%

]

by

2) 71Ek

B

=

&-8-# A

(kN/+2)

]
AH &

}

n

F (KN/3)

53

L
._‘U

A
=

S
[=]

S} At

4.9 No.4(Up1-W150) Al

W)
a

ol a4

N

O

)

5.3kN

74
75
3.1

5.3
64.72mm

16.0
14.8
15.0
6.1

— 8 1 —

],

=]
=

S - logT
A ol A 2]

=
K3

log P - log S
Fuller's Method

3

| o

Collection @ chosun



(4) No.7(Up2-W150)

oAy g A9 ¥ 4109 Zol x7V|sT
175kN A stA| 7k = stgo] S7bghell whel et dAsA S7ksts A3 A ¢
DA %S Holuh 20.0kN AeA] FZA3 oldakel =

l

| =stsinh A gt %ﬁlc’d 20.0kN #AjskA] A= QA
wom stFEAA T FAFALFS 4218mm=E giF-iEe] o] RREE RAE
& Holi gt
Al

Load (kN)
0 5 10 15 20 25
0 d—— ;
Hh"‘"‘"-»_ —— & & - Up2{W150)
KH
%\
10 - e
-
-\-H""'—\.
“&\x‘
.
20 e
E \
E \
g 20 - \
5 \
5 \
° \
e e . -
—
S
[ ‘---\1‘-\-"\-\._ ;1
50 il
a0
2 4.10 No.7(Up2-W150) &t5-&l5te B

_82_

Collection @ chosun



7%

]

by

2) 71Ek

B

}

Z1

S
[=]

A et

4.10 No.7(Up2-W150) Al

bol %4

W)
a

S

|
o
g
o £ w
X om o
=2 | x| 2| @ . N |k |
Mo W © oG o~ = N w )
22 o
73
ofn
e aN|
)
z
Z
= o o~ o~ S "
Nfo oS = e} S <
s (@] — — (o]
7 e
i o
xa X
0Y
, 3 s
Wc = d o
kS &0
S 2 = )
A | rm g
N o n i) Jw
— o) =) I+
N ~ Mo
X0 G}
o N
~
Njo
~
o
r
_ﬂo

_83_

Collection @ chosun



(5) No.8(Upl-Pile)

N}

Ry

N

o

o

o

o

z

ol

lo

ofN

N

N

Ll

19

o O'{N o,

e
EUR

L B

o

5 &

O

ol

ofN

= .

3

= e

-\1)1‘ —

SO

(i E
o

t

o -

flo o

P

X

ro

u|y

Load (kN)
0 2 4 6 8 10 12 14 16
o — L L . . . )
H—‘—*»h____ [ ——==-uoipie
—
10 a8
ey

[sd
o]
—_

Settlement {(mm)
78]
=]
/

&
‘_'_,_r'

50 - —~—— :
\

_84_

Collection @ chosun



7%

]

by

2) 71Ek

B

}

Z1

S
[=]

A et

4.11 No.8(Up1-Pile) Al

bol %4

W)
a

S

|
o
g
T —
v % £ | 2
K ! 8 >
ANISE S S o~ I = o S .
N4 o S e} o~ 2 o ) o
do 4 i ©
a o~
ofn
" o N
oy
0
z
Z %o
= S S ™ S = >
Mo T} o — To) 2 5
o — — — — >
o Te)
ﬂwﬂ — o
ala Lo
xa X
0Y
% = B oo
o ® | £ ®
9) Tc.o 5] W
N S o )
|
A | W » g
= |
N o n | i) Mw
— o) =) I+
N ~ ~ Mo
X0 G}
7 i
~
N
~
o
r
_ﬂo

_85_

Collection @ chosun



6) IZAjstAl R A of
olutA|etAl o] Auts aokstd 1Y 412 2 X 4. .
No6(Up2-W300)e1 4 7h =& Q1S vhehfglom], #17¢l Nos(Upl-Pile)ol
A 7P wE R g s Yehdl oy, o fAREE S YE QI
TR D59l No8(Upl-Pile)] 1t A #] ol vlgte] Wing Pile® R 7H WI1503}
W3009l A= oF 11 ~ 138 BEe] B AAdS SAshel s, WIS0% W300< H]aL
(3]

& A3, fFAbe ARkE S gl & AT
o= Wing Pile?] % nAX A e IyfFo] xgHol A7) wjzol] <

0 5 10 15 20 25

- Up1(File}

- Up2i{Ww300)
- Up2{W150)
- Upliw3og)

- Upliw1s0)

Settlement {mm)

70

_86_

Collection @ chosun
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(4) No.15(Horizon2-W150)
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(5) No.11(Horizonl-Pile)
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x
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% = By AA ZshaF &= Ak
o (kN) (mm) (mm) . i
S8 A4 | es A4

No.9-H1

o700 40,0 52,76 3210 40,0 133
No.14-H2

) 450 5321 3450 450 150
No.10-H1

e 300 1373 3045 300 10.0
No.15-H2

10 300 35.42 9323 300 10.0
No.l1-H1 10.0 62.89 4780 10.0 33

(Pile)

— 94 —

Collection @ chosun



4.4 EHEANY AREH

(1) No.16(Moment-Pile)
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_95_

Collection @ chosun



(2) No.17(Moment-W300)
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2) W1b02o.2 ®7}¥ Wing P
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