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ABSTRACT: Recently, as large structures, which should support large design loads have been constructed, the study on the large diameter
composite pile becomes necessary. The large diameter composite pile has the diameter over 700mm and consists of two parts of the upper steel pipe
pile and the lower PHC pile by a mechanical joint. In this research, to analyze the bearing capacity and the material strength of the composite pile,
three dimensional numerical analyses were performed. First, the numerical modeling method was wverified by comparing the calculated
load-movement curves of the pile with those of the field pile load tests. Then, a total of twelve analyses were performed by varying pile diameter
and loading direction for three pile types of PHC, steel pipe and composite piles. The results showed that the vertical and the horizontal
load-movement curves of the composite pile were identical with those of the steel pipe pile and the horizontal material strength of the composite pile

was 60-80% larger than that of the PHC pile.
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Fig. 1. Soil and pile conditions simulated in the study (ground

water level=2.3m)
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Table 1 Pile properties for the study

Embedded | Diameter(D) / | Loading
depth thickness(t) direction Remarks
33m .
Compo| (Upper Upper: SAME 88 Vertical Horlzontal
. steel pile field load
site | 10m: Steel ] /
pile |Lower 23m: + Lower: Same as\ g vrizontal | o0
PHO) PHC pile (D=1.0m)
Steel ' 12=1.0m / Vertical
. t=16mm
pipe | 33m - D=0.8m / / .
pile f=14mm Horizontal
- D=1.0m / . Horizontal
PHC =130mm | oAl Fheld load
. 33m /
pile - D=0.8m / Horizontal | St
=110mm (D=1.0m)

Table 2 Input soil properties for numerical analyses (model)

Layer | Depth (kN’/ymB) ¢ Di?gem (kijz) (kN];rrLQ) v
Fill |0~23| 18 |25] - 15,000 | 03
Soft clay 222; 18 - 20 | 3,000 | 049
Lsoaflze 2;;” 19 [28] - 20,000 | 03
Ms‘ﬁgm 2;;; 20 (35| 5 40,000 | 03
Bearl:ze zgf; 21 |35 5 70,000 | 03
Z\éeiti‘celf 3;8; 25 40| 10 | 100 |100,000| 0.25

where, E= Young's modulus, = unit weight, v= Poisson’s
ratio, c=cohesion, ¢=internal friction angle
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Table 3. Input pile properties for numerical analyses

C E
(kN/m?) (kN/m?)

205,000 210x10°

531 12,000 35x10°

1 (constant friction coefficient)

Any pressure possible when in contact

No pressure when no contact N

i

(@) Coulomb friction

Fig. 2 Interface modeling for soil-structure interaction

Clearance

(b) Hard contact

Fig. 3 Typical mesh and simulation of geostatic condition
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Fig. 4 Comparison of load-movement curves between load tests
and numerical analyses (D=1.0m)
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Fig. 5 Comparison of horizontal pile movements between load
tests and numerical analyses (D=1.0m)
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Fig. 6 Comparison of horizontal load-movement curves (D=1.0m)
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Fig. 7 Comparison of vertical load-movement curves (D=1.0m)
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(@) Horizontal (700kN) (b) Vertical (6000 kN)

Fig. 8 Displacement contours of pile and soil (Composite pile,
D=1.0m)

(@) Horizontal (700kN) (b) Vertical (6000 kN)

Fig. 9 Displacement contours of pile and soil (Steel pipe pile,
D=1.0m)

(@) Horizontal (510kN)

(b) Vertical (6000 kN)
Fig. 10 Displacement contours of pile and soil (PHC pile, D=1.0m)
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Fig. 11 Comparison of horizontal pile movements with depth (D=

1.0m, 510kN)
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(D=1.0m, 510kN)
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Fig. 13 Horizontal deformation and yielding of PHC pile
(D=1.0m, 510kN)
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Fig. 16 Horizontal deformation and yielding of PHC pile
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