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Numerical Study on the Effect of Steel Pipe Specification on Pile Behaviour

L Park, Jeong-Jun o] F % Lee, Kwang-Wu
5 = A You, Seung-Kyong 7 A Hong, Gigwon
Abstract

In this study, three dimensional numerical analyses were carried out to predict axial (pullout and compressive) and
lateral behavior of rock-socketed steel pipe pile varying diameter, wall thickness, and length. As a result of the pile
pullout analyses, it was confirmed that the pullout displacement was inversely proportional to the pile diameter for given
pile length, thickness, pullout load. Load-settlement relationship of the compressive pile analyses revealed that the effect
of pile thickness on pile resistance was more significant than that of pile diameter. In addition, laterally loaded pile
analyses showed that pile lateral resistance is influenced above all else by pile diameter. This study showed that it is
necessary to conduct numerical analyses to identify the effects of pile diameter, wall thickness, and pile length on the

steel pipe pile behavior as a preliminary pile design under specified loading conditions.
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Table 1. Engineering properties of rock

Laver Unit weight Cohesion Internal friction angle Elastic modulus Poisson’s ratio
Y (~, kN/m?) (c, kPa) (¢, °) (E, MPa) (v)
Basalt rock 23.0 150 38 1,400 0.27

Table 2. Specifications of steel pipe pile, pile inner fill of concrete, grout material

Classification Unit weight Elastic modulus Poisson’s ratio Dynamic shear modulus | Dynamic poisson’s ratio
asstticatio (7, kN/m®) (E, MPa) (v) (Ga, MPa) (v,)
Steel pipe pile 203.0 2.0x10° 0.2 - -
In—filled concrete 23.0 3.0x10° 0.3 - -
Grout material 20.0 - - 125 0.3
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Table 3. Numerical simulation cases varying pile length and SFA A3 WEO AW W AstRAL 12t Y
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Fig. 1. Pile and ground modeling used in the analysis
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Fig. 2. Analysis results of pile pullout behavior

40 =N ==28

M3z MI5=

00

4,000



10m % 9mm?<l

7
1

6m 2 12mm?l

Aoz

=
R

3}

7ol wha(eF 1/1.8~1/2)

5oy
o WA

|

7

7401 300mm¢<l 7-9-ol= LS 2,000kN ool A =

oo

O_ o
W
) °
ke
S

T
53
N
ain mﬁ
o =
o
M =y
To
T oo
Il
S &
NT o
B o
)
=
o)
B
~
5
RN
o ]
- B
oo
G
T oor
W Te
™ o
B £
=
—_ D
Le]
=y
Hir
w) @

&

.,me

E T
S
of T
s
o 0
= N
o B
memﬂ
oy
Moo
"
s
=5
n_Euyure
nm_.ﬂ»
™o
B
— o
° T
E Y

=
=

W9} A Ao Uit of

=13
=

2 2404 Q1

7}

A7 o] 150mm<Ql

ul-
=

] ] ] ] ]
I I I I I
|
| | | | |
| | | | |
e R DR
| | A/ |
I I Ny / I
L __4___r Lo o]
| | 20 . | |
| | A | |
ey e 2
I N A /4y S £ g ) —
| E £
EE§E
| \\ P | < o8
[ /SRR T LA
| 7 V. | 2l E E E
| Y\ 4 I HERR]
s, B~ IR TR TR}
R A P @l 24 S| ]
| | I <
| | | E ﬁvMAW
- L al e _J
| | w| E nmrm
= o e
[ [ ZlTL I
o (R N B £ £ E |-
! ! ! ®RF
] ode -]
| | |
| | |
1 ‘ 1 ‘ 1
o o (=] o o o o
- o~ ™ <t w0 ©
(w) peay 3jid ye JuswNdS
] ] ] ] ]
I I I I I
|
| | | | |
| | | | |
B — ]
| | | |
I I I I
Y B oo __]
| | | | |
| | | ,\l,J
e _ ]
| | g g E
| | E E &
e o] TELE|_
! ! ! o g g &
! | ! S| ¥ TV
RN [ /S 7| e g
! ! ! g o«
I I I &
- B Sl e g |-
| | | w EE &
ol 5 3
! !  LIT
M __a____ £ E E | —]
I I | ® R
M _a____ ] ode _ |
| | | N J
| | |
1 ‘ 1 ‘ 1
o o (=] o o o o
- o~ ™ <t w0 ©

(w) peay 3jid ye JuswNdS

1,000 1,500 2,000 2,500

500

1,000 1,500 2,000 2,500

500

Load (kN)
Compressive load and settlement on pile thickness

Load (kN)
Compressive load and settlement on pile length

(a) Pile diameter = 150 mm

N

| | | | | | |
I | | I I I I
| 1 1 | | | |
e A A A= — - A==
I I I I I I I
I I I I I I I
I | | I I I I
e Bt Bl Tt Bt B g D -~ — 7~ —]
| I I | | ,\\ | |
I I I I 1 (yd I I
I ] ] . f | I I
I R R DV (7 A S e ) |
I | | AL E EE
| | | / 4 | Egde
6 Ege
4 il [ 1L
N [ R 0 LoL L) |
7z, @w g E
I | 1@ I I & £ EE
I I v/ I I SslEFF
| Y e I I gl L 44
——H - ==y S -—-—| @ -
I | I I | 15 OMN
o E
I A4 I I I Ol e E E
N, | | | | o E s s
== === -a--a--| &5 E T T [
| 1 1 | | | MV mv mv
| 1 1 | | | s o
I 4 VS B D B - ==
i i i i i ede
I I I I I I
I _ I ‘ I _ T _ T
1 1 1 1 1
o w o n o n o w o 0w o
-— - N 3] ] o - A wn
(ww) peay ajid Je Juawameg
| | | | | | | | |
I | | I I I I I I
| 1 1 | | | | | |
-
I I I I I I I I I
I I I I I I I I I
I | | I I I | | I
-1 [ i E E E R -
| I I | | | | |
I I I I I ) ) I I
Sl _a__a__a__gra
i i i i i 7
| 1 1 | | E
E E
| I I | | E m%
4 _a__ 4 N P T T
I | | ) | I o £ £ 5
I I I I I gl s &%
AT
I | | I I @ LN A
- = — - R —— — 4
— - - — - - Sl ogo
| 1 | | | m
I I I I I S| E = =
=i
| | | | | I ol E £ &
e Bl il Tt Rt Henlientis Bt B — I AN D T |
| 1 | | | al = = =
E E E
| 1 1 | | | [
™ N U TR D B - =]
i i i i i ede
I I I I I I
I _ I ‘ I _ T _ T
1 1 1 1 1
o w o n o n o w o 0w o
-— - N 3] ] o - A wn

(ww) peay ajid Je Juawameg

3,000 4,000

2,000
Load (kN)

Compressive load and settlement on pile thickness

1,000

0

2,000 3,000 4,000
Load (kN)
Compressive load and settlement on pile length

1,000

0

(b) Pile diameter = 300 mm

Fig. 3. Analysis results of pile compressive behavior
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Fig. 4. Analysis results of pile lateral behavior
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