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(a) Due to soil
reaction

(b) Due to pile
head displacement

(c) Due to base input

Fig.1 Soil-pile interaction analysis
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Table 1 Soil Properties for Model 1

Layer Shear Unit

Thickness | Velocity | Weight
10 m 150 m/s~ [ 1.6 tffm> | 0.49
5 160 2.0 0.49
5 210 .0 0.49
23 500 4 0.45

Poisson | Damping

Layers
) Ratio

0.05
0.13
0.10
0.02

ENIN IS

Table 2 Pile Properties for Model 1

and Model 2

Dimensions and
properties
Diameter 3m

Spacing 7.5m

Young's 2.50 x 108 tf/m2
Modulus
Unit Weight

Concrete Pile

2.5 tf/m3

Table 3 Soil Properties for Model2

Layer Shear Unit Poisson
Thickness | Velocity | Weight | Ratio
20m |160m/s [1.5 tf/m3]0.49 0.1

Damping
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Fig.2 Pile foundation system for Model 1 and Model2

Table 4 Superstructure Properties for Model 2

Piles Footing | Super- Period Damping
Weight mass

Single 250 tf 625/2500/10000 tf | 0.25/0.5/1.0s |0.02

(c.f.Table 2)
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FLEXIBILITY APPROACH FOR DYNAMIC ANALYSIS OF GROUPED-PILE

FOUNDATION AND DESIGN PROPOSAL
Hirokazu TAKEMIYA and Yoshifumi KATAYAMA

This paper which concerns the dynamic analysis of ground pile foundations places interest
not only on evaluating the pile head impedance function and the effective pile head input
motion but also on investigating the pile behavior during soil-structure interaction. The
thin layer formulation is applied for soil analysis. The transfer matrix procedure is used for
pile analysis. The flexibility approach that takes the interaction force as unknown is
adopted for establishing the coupled behavior under the perfect bond condition. For
group piles, the rigorous 3-dimensional analysis and the ring pile approximation are made
for comparison. Soil reaction and internal forces of pile are investigated and the
contributions from the inertia interaction and the kinematic interaction are clarified. The
validity of the Chang’s formula is checked from the design point of view of piles.
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