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Fig 1. Schematic view of Rokko Island sewer connection line
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Fig 2. Configuration of the dynamic centrifuge system(Zi&)
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Fig 2. Configuration of the dynamic centrifuge system

Table 1. Specifications of the centrifuge

Type

Beam type with dual swing platform

Normal radius

2.600 mm

Platform space

11,000 mmxW300 mmxH900 mm

Maximum acceleration 250G
Maximum payload 9.81 kN
Capacity 981 G-kN

Drive motor

AC200 V, 90 kW

Rotary joints

Air or Water: 2 poles

{Working pressure; 981 kPa)

Oil; 2 poles

(Working pressure; 20.6 Mpa) _

Data acquisition system

Digital dynamic amplifier: 3 Units (30 ch nels
Charge amplifier: 22 channels

18 channels for piezoelectric aceelerometer

4 channels for laser type displacement
Data sampling rate: 20 kHz(50 msec)

Slip-ring

Fiber-optical rotary joint: 4 poles

Electrical slipring: 22 poles
300V, 15 A: 6 poles for electric power
300V, 3.5 A: 16 poles for electrical control

Gbservation system

CCD camera: 3 sets
Strobo camera: 1 set

Table 2. Specifications of the shaker

Specification

ltems Prototype
Model (150 modely
Maximum velocity 40 kine 40 kine
Maximum amplifier 3.0mm 150 mm
Maximum acceleration 25 G{1 G=9.8 m;‘gec’) 490 gal
Maximum frequency 10-400 Hz 0.2-8Hz
Maximum charge load LB KN

Size of the table

L7060 mm xW400 mm

Maximumn payload

2.45 kKN(nodel+container)

Control system

Electro-hydraulic servomechanism

Control mode

Acceleration or displacement

Shaking motion type

Reguiar, irregular and random wave
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Fig 3. Characteristic curve of the shaker
RBHAC

TRIERE 7159 ServoR|ofEkAloH, Rebd
AAQ 7HHE Iae EHHUXRIEE
Accumlatord| &% 5t 7}7<lEﬂO
ActuatorS2EE] 7|X12S

5
l%l RaRE!
Ch

2007.
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Fig 4. Comparison between the target motion and motion actually produced by the centrifuge mounted shaker
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Table 3. Test conditions 2.3 Alsiditd
CASE |Depth of the joint] Ground condition Countermeasure
1 15m Dry, Dr=55% None, Fixed joint _ B
- 231 Alsips
2 15m Dry, Dr=55% | ground improvement (180 degrees) . B0
3 15m Dry, Dr=55% | ground improvement (360 degrees) /\E]'@Eog H % :la 70” uE]—LH E]- E_ 8. '?‘ET
4 15m Dry. Dr=55% Flexible joint _
; = o x &
5 6m Dry, De=55% None, Fixed joint b 1/70—‘§ X-ﬂ ~ 0 ]— D:l 7OG(G ]"-‘%‘E
6 6m Saturated, Dr=55% None, Fixed joint 9811“[1/82)—/] 7]-)\EX]'OH /\'1 7]- \__/‘\":_}%‘g _r_ NG ]—

T} TR AE = 16m X 15m X 4= 21m9)]
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Fig 5. Configurations of the prototype structures (unit: m)
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Fig 6. Types of countermeasures
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Fig 8. Measured axial tension force of the shield tunnel
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Fig 9. Measured earth pressure acting on the front
wall of the vertical shaft
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Fig 10. Measured accelerations at the vertical shaft for test cases with and without liquefaction
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