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Centrifuge Tests on Compression Performance of Octagonal Concrete
Filled Tube Column to be applied to Top-Down Construction Method
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Abstract To improve concrete-filled tube (CFT) columns, an octagonal concrete-filled tube (OCFT) column was
developed. Because the OCFT column requires a small boring diameter, the OCFT column is suitable for Top-Down
construction method. In this study, the compression performance of OCFT column to be used as Top-Down pile
foundation was verified using centrifuge equipment. Under 12 g centrifugal acceleration, the bearing capacities of the
pile foundations of OCFT and H-shaped sections were tested. When the pile foundations were embedded in soil of
full depth, 45 % of the design strength, which was assumed to be the construction load, was supported by the OCFT
and H-shaped sections in the elastic states. When the pile foundations were embedded in soil of half depth, the
buckling of the pile foundations was not investigated. After the loading test, the rock at the bottom of pile foundation,
which hada strength of 3.5 MPa, was not damaged due to 45 % of the design strength.
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Fig. 1. Octagonal Concrete Filled Tube Column (OCFT)
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Fig. 2. Top-Down Construction Method

Fig. 3. Plle Foundatlon
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Table 1. Scaling laws of centrifuge test [4]

Scaling Factor

tity N
Quantity Name (Model / Prototype)

Density 1
Gravity N
Stress, Pressure, Moduli 1
Length, Displacement 1/N
Mass N’
Force /N
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Minimum diameter of bore-hole
(770 mm)

(a) OCFT section
684

Minimum diameter of bore-hole
(1000 mm)

(b) H-shaped section
Fig. 5. Dimensions of Prototypes and minimum
diameters of bore-hole
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(c) Strength test

(b) Horizontality check

(d) Failure

Fig. 6. Making and validating weathered rock for pile foundation
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Table 2. Test specimens

OCFT H-Shaped
section
Prototype | 000%600x12 684x684x24x24
Section (HxBxthickness)
Model 50x50x1 57x57x2x2
Prototype 7,200 mm 7,200 mm
Height
Model 600 mm 600 mm
Strength (Prototype) 13,089 kN 13,108 kN
Boring diameter 770 mm 1,000 mm
(Prototype)
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Fig. 7. Small-scale test specimen
(a) Before r%lonar pouring; 4. AN DSAIS ¢§§ ol ZAAqnt
(b) Contraction of mortar;
(c) Filling reinforcing paste
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Fig. 9. P

(c) Half-embedded pile test (OCFT section)

erforming centrifuge test

(a) Full-embedded OCFT
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Fig. 10. Load - displacement result

(d) Half-embedded pile test (H-shaped section)

(b) Full-embedded H-shaped section
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(a) Bottom of OCFT pile

Fig. 11. Non-damaged rock
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Table 3. Centifuge test result

Test specimen Load D1silnatcem Strain Stiffness
kN (mm/mm) | (KN/mm]
(kN) (mm) ) )
Full-embeded
OCFT 5,776 3.8 0.000528 1520
Full-embeded 5,750 41 | 0000569 | 1402
H-shaped section
Half-embeded
OCFT 5,935 3.8 0.000528 1520
Half-embeded 5,974 3.6 | 0000500 | 1659
H-shaped section
Shs-H 9 0 R Table 33 o] Y585 W
v TEEY HEES 55T vk OCFT 2571
o H¥Z TE7]x9 ¥EHE2 0.0005~0.000569 =

(b) Bottom of H-shaped pile
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