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Table 1 Outline of experiment

Detail of section reducing steel tube part Detail of RC pile part
Specimen - - - -
No. Surface |Thickness| Depth }Diameter| Length Core steel bar Size Main steel bar Hoop
treatment| (mm) (mm) (mm) (mm) | Arrangement| Pc(%) | (mm) | Arrangement| Pg(%) | Arrangement| Pw (%)
P-00-N - — — — — — — ©600x600f 12-D19 1.22 D10@90 0.26
P-10-N 10 50
P-30-N Non 4.5 30 0450 90 12-D16 1.50  f9600x600f 12-D19 1.22  |300~600mm
treatment from ton-D10
P-90-N 90 210 om fop: 0.26
@90
P-10-S 90 50 (300mm from (0.34)
Fricti
P30-S | LU 45 30 9450 90 12-D16 150  Jo600x600] 12-D19 122 |top:D10@70)
reducing
P-90-S 10 210
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Table 2 Mix proportion of concrete

Unit content kg/m3)
Nominalf W/C - c
strength | (%) {Cement| Water ne OIS A dmixture
aggregate |aggregate
N30 48.1 368 177 735 979 3.69

Table 3 Test results of used materials

(a) Concrete

Age Density Strength (MPa) Yo:ilnlg s
3 . .| modulus
(days) | (g/em’) | Tension |Compression (GPa)
28 224 2.88 31.4 —
38 2.20 2.20 27.1 25.8
52 2.20 2.69 29.0 23.8

[Notes] Age=28 days: Water curing specimen, Age=38
Seal up curing specimens before and after experiments,

respectively.
(b) Reinforcing bars
Kind of | Nominal ch?ld Tensile Young's
teel b name point strength modulus
steelbar | name -\ rpg) (MPa) (GPa)
Core D16 391 551 186
Main D19 445 635 191
Hoop D10 364 509 201
(c) Steel tube
Specimen Thickness| Yield Tensile Young's
P elflo M of tube point strength | modulus
' (mm) (MPa) (MPa) (GPa)
T45 4.5 296 362 229
T60 6.0 353 451 206
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(d) P-90-N specimen (2) P-90-S specimen
Fig.3 Fracture patterns at compressive strength
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Table 4 Test results of semi-rigid~RC pile head joints

Specimen Test results Analytical results
No. Pc 0c €c Pcc Pec/Pe
&N) | (mm) | (u) (kN)

P-00-N | 8576 1.50 — 9461 1.10
P-10-N | 7043 3.50 -3077 | 7082 1.01
P-30-N | 7056 2.92 -3056 | 7082 1.00
P-90-N | 7990 | 4.82 -8948 | 7082 | 0.89
P-10-S | 6892 3.73 -4946 | 5218 0.76
P-30-S | 7084 | 2.83 -4600 | 5218 0.74
P-90-S | 7988 3.13 -11793 | 5218 0.65

[Notes]Pc : Compressive strength obtained by expreiment,
O c: Total displacement at compressive strength,

& c: Strain of core steel at compressive strength,
Pcc : Analytical results calculated by superposed
strength equation.
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(c) P-90-S specimen
Fig.8 Strain distributions of core steel bar (S—series)
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(c) P-90-N specimen
Fig.9 Strain distributions of hoop (N-series)
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(c) P-90-S specimen
Fig.10 Strain distributions of hoop (S—series)
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ABSTRACT: In this study, the uniaxial compressive behaviors of semi-rigid-pile head joint reinforced by steel tube were
investigated. ~ The results obtained by the experiments can be summarized as follows:

1) The fracture zones are more concentrated in the top portion of concrete pile with decreasing the embed depth of steel tube,
and the splitting effects for the concrete pile caused by the penetration of steel tube become remarkable, independently of the
surface treatment between the steel tube and the concrete.

2) The uniaxial compressive strength and compressive ductilities improve with increasing the depth of embed steel tube,
because the confined effects of concrete reinforced by the steel tube on the uniaxial compressive performance are
distinguished with increasing the depth of embed steel tube, as compared with the splitting effects for the concrete caused by
the steel tube.

3) The uniaxial compressive strength and the load carrying capacity in the large deformation range slightly decrease with
reducing the surface friction between the steel tube and the concrete.

KEYWORDS: Cast-in-place concrete pile, Semi-rigid-pile head joint method, Steel tube type, Uniaxial compressive behavior,
Splitting effect, Confined effect
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