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Abstract

In order to establish experimental procedure to reproduce behavior observed in E-Defense large-scale shake
table tests, dynamic centrifuge tests of specimens satisfying a similitude requirement were performed. The
E-Defense large-scale tests considered in this study were carried out to investigate dynamic interaction
behavior of a soil-pile-structure system in horizontal sand deposit of 8m diameter and 6.3m height prepared
in a laminar box. The study also aims to confirm and evaluate the law of similitude by comparing the
In CASE-1 of the centrifuge tests of a
1:26.7-scale model with sand deposit of 300mm diameter and 236mm height, acceleration responses were
In CASE-2 of a 1:20-scale

model with sand deposit of 400mm diameter and 315mm height, reproducibility of acceleration responses

centrifuge tests with the E-Defense large-scale tests as a prototype.
not sufficiently reproduced in the test due to the large scale ratio of the model.

was improved because of the model larger than that in CASE-1. In contrast, since the shaking table of the

centrifuge had no performance to induce necessary displacement, reproducibility of displacement in both

CASE-1 and CASE-2 was inadequate.
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Fig.1 Specimen of soil-pile-structure system on horizontal
ground using E-Defense.
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Fig.2 Aspect of a cylindrical laminar box using E-Defense.
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Fig.3 Grain-size accumulation curve of soil material.
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Fig.4 Centrifuge test of CASE-1 using cylindrical laminar
box. (2007 fiscal year, Scale ratio:1/26.7)
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Table 1 Similitude requirements used in centrifuge test.
Symbo| Scale . Centrifuge test | Centrifuge test
Item ) ratio Unit |E-Defense test (1126.7) (1120)
Heght H 1/N mm 6,300 236 315
Soil Diameter L 1/N mm 8,000 300 400
Density pt 1 kg/cm’ 2.00 2.00 2.00
Length of pile L 1/N mm 5,800 217 290
Diameter D 1/N mm 152.4 6.00 7.62
Thickness t 1/N mm 2 0.20 0.32
Young's modulus E 1 | MN/m?| 2.06E+05 7.10E+04 7.10E+04
Pile |Area A 1/N? m> 9.45E-04 3.64E-06 7.34E-06
Geometrical moment | ;|\ |02 67E-06 1.53E-11 4.90E-11
of inersia
Normal stiffness E-A| /N MN 1.95E+02 2.59E-01 5.21E-01
Bending stiffness E-1| /N* | MNm® 5.51E-01 1.09E-06 3.48E-06
Thickness D 1/N mm 500 18.7 25.0
Footing |Length L 1/N mm 1,600 59.9 80.0
Mass m N kg 1.00E+04 5.28E-01 1.26E+00
Thickness D 1/N mm 1,400 52.4 70.0
Length L 1/N mm 1,600 59.9 80.0
Structure |Mass m /N? kg 2.80E+04 1.47E+00 3.52E+00
Column length H 1/N mm 1000 37 50
Natural frequency f N Hz 12 320 240
Input Excitation accleration o N Gal 90 2,403 1,800
wave Time t 1/N sec 40 1.5 2.0
Frequency f N Hz 1 26.7 20
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Fig.8 Comparisons of centrifuge test and E-Defense test on response acceleration of CASE-1. (1) Responses of acceleration on
ground. (2) Responses of acceleration on structure, footing and bending strain of pile. (3) Responses of displacement on
structure and table input (2007 fiscal year, Scale ratio:1/26.7, Solid structure, JR Takatori wave).
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Comparisons of centrifuge test and E-Defense test on response acceleration of CASE-2. (1) Responses of acceleration on
ground. (2)Responses of acceleration on structure, footing and bending strain of pile. (3) Responses of displacement on
structure, footing and table input. (2008 fiscal year, Scale ratio:1/20, High frequency structure, TAFT wave).
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