EBAEHKEXAEFRER $32F5 B2 F1. 4 907
Annuals, Disas. Prev. Res. Inst,, Kyoto Univ, No.32B-2, 1989

EOIBHIC BT 2EERR VR 5 A DBAF
b BSRIeN8  EeseE M- EE O#ET

DEVELOPMENT OF SHAKING TEST SYSTEM
IN DPRI CENTRIFUGE

By Katsutoshi Kita, Atsushi YasHiMA, Toru SHIBATA
and Takayuki UEDA

Synopsis

Centrifuge model test is one of the most remarkable topics in recent
geotechnical engineering. The same stress field can be achieved in the model
ground under centrifugal condition as that in real ground or soil structure at
homologous points. Therefore, the performance of model test in centrifuge has great
advantage because the deformation or failure characteristics of soil much depends on
the confining pressure. In the field of soil dynamics, it is also becoming popular to
make use of centrifuge to investigate the dynamic property of soil or response of
ground and structures during earthquake.

In this paper, first of all, the similarity law of centrifuge model test based on
the theory of continuum for 2-phase mixture is reviewed, secondly, the schematical
description about the medium size of centrifuge (radius of 2.5m, max centrifugal
acceleration of 200 g, capacity of 24 g-ton) and shaking test apparatus are presented.

From the dynamic test with the laminar box, it is found that the electro-
hydraulic actuator makes it possible to produce well-controlled sinusoidal motion
with maximum shaking acceleration more than 10 g, under centrifugal acceleration of
50 g.
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Fig. 1. Schematic View of The Centrifuge.
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Table 2. Specification of The Centri-

radius

2.50m

maximum centrifugal
acceleration

200 g for static test
50g for dynamic test

motor capacity

3Tkw

dimension of model | 50X30X15cm
(width X height X depth) (for static test)
45X20x15¢em .
(for dynamic test)
maximum weight of | 120 kgf

model

(including actuator
and container etc.)

experimental capacity

24 g-ton

number of slip rings

20 for control
40 for data collection

number of swivel
joints

4

Table 3. Typical Centrifuges in Japan
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direction of
centrifugal acceleration
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viblation
g

@ shear box @ accumulator unit

@ sexvo actuator ® slip rings
@ bearing © swivel joint
displacement sensor oll pressure source
platform servo control unit
©®mnanifold function generator
Fig. 2. Diagram of Shaking Test
System.
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Fig. 3. Measured Accelerogram at
Shaking Table and Fourier
Spectrum. (12.2 kgf of Model
Weight, 150 Hz of Shaking Fre-
quency)
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Fig. 4. Measured Accelerogram at
Shaking Table and Fourier
Spectrum. (12.2 kgf of Model
Weight, 30 Hz of Shaking Fre-
quency)
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Shaking Table and Fourier
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Fig. 8. Measured Accelerogram at Fig. 9. Measured Accelerogram at

Shaking Table and Fourier
Spectrum. (24.0 kgf of Model
Weight, 30 Hz of Shaking Fre-
quency)

Shaking Table and Fourier
Spectrum. (24.0 kgf of Model
Weight, 60 Hz of Shaking Fre-
quency)
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Spectrum. (24.0 kgf of Model
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Spectrum. (24.0 kgf of Model
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Fig. 13. Distribution of Maximum

Shaking Acceleration with
Frequency. (a: model weight
of 12.2 kgf, b: model weight
of 24.0kgh)
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