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Abstract

This paper documents three case studies that involve dynamic centrifuge tests that simulated large-scale shaking

Table tests on soil-pile structure systems. The large-scale shaking table tests were performed using the one of the

world’s largest laminar shear box with depth of 6 m and plan dimensions of 11.6 m and 3.1 m. Life-size steel and

pre-stressed concrete piles were used in these test. The dynamic centrifuge tests treated the large-scale models as

the prototype. Only essential information about the large-scale models and the testing conditions were available

to design and perform the dynamic centrifuge tests. The three case studies showed that carefully designed

performed centrifuge tests could reproduce the key features of the responses of the large-scale models. The

large-scale tests involved intense shaking that produced strong nonlinear stress-strain effects and degradation of

soil stiffness due to liquefaction in the foundation soil models. However, some differences were also found in the

results from these types of tests.
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Table 1 Test conditions for large-scale and centrifuge tests.

Input wave
Sand Deposit Pile Foundation
Wave shape Frequency Acceleration
Sine Sweep 1~7Hz, 50 Gal
Si 3H 100 Gal
CAsg. | Umsarated without e ? 2
(w=4%) Sine 3Hz 200 Gal
Sine S5Hz 100 Gal
unsaturated PHC pile .
ASE-2 H ~ 1
CAS] (w=11%) @=2x2) Sine 3Hz 0~600 Gal
saturated Steel pile Port Island (NS-direction)
'ASE-3 430 Gal
CAS (W=99%) (4=2x2) (Hyougoken Nanbu Earthquake) Ga
#2 B SRG G BITHEA Lo
Table 2 Similitude requirements used in the centrifuge tests.
wale CASE-1 CASE-2 CASE-3
symbol| S | Unit
ratio Prototype | Centrifuge | Prototype | Centrifuge | Prototype | Centrifuge
.| Thickness H I/N m 5,000 333 5,994 400 5,930 395
Sand deposit ~
Density P 1 kg/em” 1.59 1.59 1.69 1.69 1.99 2.00
Structure Mass m IN? kg — - 15,600 4.6 22,200 6.6
Length of pile L 1N mm - - 6,000 400 6,000 400
Diameter D I/N mm — — 318.5 21.23 300 20
Thickness t 1IN mm — — 6.9 0.46 86 5.73
Young's modulus 1 [MN/m’® - - 2.06E+05 | 2.06E+05 | 441E+04 | 4.41E+04
Pile Area AN | m — - 6.75E-03 | 3.00E-05 | S578E-02 | 2.57E-04
Geometrical 3 N 20F - 2 :
moment of inersia 1 I/N m - - 8.20E-05 1.62E-09 3.84E-04 7.59E-09
Normal stiffness | E- A | /N> | MN — - 1.39E+03 | 6.18E+00 | 2.55E+03 1.13E+01
Bending stiffness oI Nt IMN/m® - - 1.69E+01 3.34E-04 1.70E+01 3.35E-04
Shaking N
acceleration a N Gal 50~200 | 750~3,000 600 9,000 430 6,450
Input wave [ e t IN | sec 15 1 15 ! 15 I
Frequency f N Hz 1~7 15~105 1 15 1 15

*) Scale ratio=1/15=centrifuge/prototype
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