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Pull-out Test of Steel Pipe Pile Reinforced with Hollow Steel Plate
Shear Connectors
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National 119 Rescue Headquarters, Ministry of Public Safety and Security
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Abstract The purpose of this study was to evaluate the structural capacity of steel pipe pile specimens reinforced
with hollow steel plate shear connectors by pull-out test. Compressive strength testing of concrete was conducted and
yield forces, tensile strengths and elongation ratios of re-bars and hollow steel plate were investigated. A 2,000kN
capacity UTM was used for the pull-out test with 0.01lmm/sec velocity by displacement control method. Strain gauges
were installed at the center of re-bars and hollow steel plates and LVDTs were also installed to measure the relative
displacement between the loading plate and in-filled concrete pile specimens. The yield forces of the steel pipe pile
specimens reinforced with hollow steel plate shear connectors were increased 1.44-fold and 1.53-fold compared to that
of a control specimen, respectively. Limited state forces of steel pipe pile specimens reinforced with hollow steel plate
shear connectors were increased 1.23-fold and 1.29-fold compared to that of a control specimen, respectively. Yield
state displacement and limited state displacement of steel pipe pile specimens reinforced with hollow steel plate shear
connector were decreased 0.61-fold and 0.42-fold compared to that of a control specimen, respectively.

Keywords : Limited State Force, Pull-out Test, Steel Pipe Pile, Hollow Steel Plate Shear Connector, Yield State Force
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Table 3. Summary of Specimens

. . . Hollow Steel
Specimens Reinforcing Type Plate
NPPT-10SB Re-bar HD19, 8ea -
2,000kN UTM Hollow Steel Plate
NPPT-10PO 75x800x7. Gea ®25 Hollow
Hollow Steel Plate
NPPT-10PO-S 65x800x7, 6 ca 30x15 bump
Ll: NPPT-10PU Hollow Steel Plate 40x15 side
- - 65x800x7, 6 ea groove
O
=] 3.2 HaZu 3 24
640
% 3.21 7S A& ZAxn
o1k E H 7S Figure 49 o A4S Ay
Fig. 2. Loading Plan e ° gl = =
BE, =2 7)52009)00 o) Aste] AlZe A
. ThA] Nﬁ%;‘( _ A& A=
Table 2. Summary of Specimens &7 AFANPPT-10SB HAA)= a5 810.9kN
(=82.7tonf)l| A Hto] TE AL, S MEE {7t
Yield Strength | Tensile Strength | Elongation Ratio B o o
(MPa) (MPa) (%) I AAAE HE3 g A ANPPT-10PU 2 A=
HI 607.3 107.1 172 3l% 851.2kN(=86.9tonf)ell A fr&7dd7} Ash& 314
H13 524.4 650.9 18.1 B qn o _
Hi6 490.1 584.9 18.1 A o] 84N ko g 29e Fuksloitl. 1 99
H19 475.7 581.8 18.3 /‘;:,]_té ‘-ﬂ}‘_:_ 701—19] _/J\_Aé gﬁé = _g_ 4l|i g].\:}o] L}-E}—IJ—X]
H22 579.6 569.2 17.3 - - - -
T s : gk, 7He BEAMA HFE et 49 Fu
Steel Plate 3214 441.5 33.7 s}
i T i
@ @ n n
1 Q a n n
54019 U U
=ollm
=5 £ e
hh il hird hid hird hh il hird
NPPT-10SB NPPT-10PO NPPT-10PO-S NPPT-10PU
(a) Shape of Specimens
75 65
™ = 1
i " ]
i 1 5|
i 50 15
.
e " 8 o)
g B g9 ® 8 2
25 n N
Cl a 8 € /\<'0
+ w Q
ol & o) "
< A B ( a2 g ( n
J s = |
NPPT-10PO NPPT-10PO-S NPPT-10PU

(b) Steel Reinforcing Plate with Hollow

Fig. 3. The Shapes of Shear Reinforced Specimens
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Fig. 4. Pullout Test
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Table 4. Test Results

Max.
Force(kN)

Yield
Force(kN)

Disp.
(mm)

Disp.

(mm) note

Specimens

Rebar

813.7
Fracture

NPPT-10SB 641.7 43 7.6

1004.4
1055.5

NPPT-10PO 32 -

NPPT-10PO-S

923.8
981.1

NPPT-10py | Fracture before)
yielding

2.8
2.6

33 -

Welding

848.4
Fracture
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Fig. 9. Comparison of Test Results
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