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Evaluation of Seismic Loading of Pile Foundation Structure Considering
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/] ABSTRACT /

In this study, a series of dynamic centrifuge tests were performed for a soil-foundation-structural interaction system in dry sand with
various embedded depths and superstructure conditions. Sinusoidal wave, sweep wave and real earthquake were used as input motion
with various input acceleration and frequencies. Based on the results, a natural period and an earthquake load for soil-structure
interaction system were evaluated by comparing the free-field and foundation accelerations . The natural period of free field is longer
than that of the soil-foundation-structure system. In addition, it is confirmed that the earthquake load for soil-foundation-structure
system is smaller than that of free-field in short period region. In contrast, the earthquake load for soil-foundation-structure interaction
system is larger than that of free-field in long period region. Therefore, the current seismic design method, applying seismic loading of
free-field to foundation, could overly underestimate seismic load and cause unsafe design for long period structures, such as high-rise

buildings.
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Fig. 1. Grain size distribution curve of model soil

Table 1. Material properties of model soil
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Fig. 2. Cross-section of pile foundation (unit :mm)

Vd, max Vd, min
USCS PI D, mm C G, G, ‘ '
o ) ) (kN/m?*) (kN/m?*)
SP NP 0.22 1.1 1.96 2.65 16.45 12.44
Table 2. Material properties of pile
Model A =50 Prototype
Diameter (cm) 1 A 50
Thickness (cm) 0.1 A 5
Length (cm) 33 A 1650
Embeded Depth (cm) 30 A 1500
Flexible Stiffness (kgf * cm?) 20,043 2\ 1.25x 1011

Y\ = Centrifugal acceleratioin
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Fig. 3. Schematic drawing of test section (unit :mm)

Table 3. Test program

Pile foundation Length of upper mass (cm) Input motion Embedded depth (cm)
None 33
Tyical 3D groun pile Sweep wave, sine wave (1Hz, 3Hz), Hachinohe 33
» groupp 6.5 earthquake, Ofunato earthquake 39
30
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Fig. 4. Natural period of free-field and soil-structure interaction
(SSI) system
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