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The Hybrid Vibration Experiment System integrates numerical response computation and vibration 
experiments to carry out full-scale experiment with simplified experimental models. In this system, 
numerical computation takes a role of evaluating response of such structures as bridge piers and 
superstructures which are huge in size but easy to model for computational analysis, while 
phenomena whose behavior is difficult to compute precisely, such as the soil-structure interaction 
effects, are dealt with by vibration experiments. The schematic illustration shows an experiment of a 
bridge foundation with its subsoil, where the response of the bridge piers and the superstructure are 
numerically computed and then applied to the foundation model experimentally, whereas the reaction 
force is measured at the foundation and fed back to the computation.  

6, G -A.Advantages of the Real-Time Hybrid Experiment 
1. ; 1. Accurate Experiment 
2. t bO-1zi- t 2. Low-cost Experiment 
3. -- jib . - 3. Versatility

Real-time Hybrid Vibration Experiment

Shaking Table Experiment

Foundation

Shaking Table 
Acceleration

Foundation

Seismic Motion
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Specifications for the Shaking Table

Item 'Specifications 

j- -. )JL -• - "7X Table Size (W) 8m X (D) 8 m 

,_ Rated 100 tf 
Jý-!M Loading Capacity OALý Max. 300 tf 

A2k I!,. f 7?,-Tz H ±L60 cm 
Max. Displacement rGAi V ±30 cm 

i'*/• 4F H ±200 cm/s 
Max. Velocity iai•- V ±100 cm/s 

Z Uit &I •.'kF H ±-2.0 G (10Otf gwo 7111-7• 
M-ax. Accelerati n 
(for 0 tf Loading) van[ V ±1.0 G 

M EW}7 ý9:ftI DC -50 Hz 
Exciting Frequency 

Specifications for the Floating Foundation 

-- Itm) iiA O Specifications 

z m-,•t .]a 8700 tf Weight of the Floating Foundation 
5!• /'Ct" 216 sets 

Number of Air Springs 

Number of Oil Dampers (sets) 672 sets

Specifications for the Hybrid Vibration Experiment System 

eitem -Specifications 

500 tf 
Total Excitation Force 

I-- -)" lba VIN rx:kl:f3 "-L30 cm 
Vertical Actuator Max displacement 

yLkilg ±--50 cm/s 
Max velocity 

,f,•,M 100 tf 
Total Excitation Force 

Horizontal Actuator Max. Displacement ±60 cm 

p•tM ±-+200 crn/s 
Max Velocity 

"-tti-:" 4mX4m 
L A, Rif -Planar Area 

Laminar Box 
Height 
N It X(W)6m X (L) 6 m X (H)6 m 

Inner Dimensions 
7) L -.- 4 (W)8m X (L) 8m X (H) B m 

Reaction Frame Outer Dimensions 

We igh 120 tf Weight

1 10 
RA;ý Frequency (Hz)
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,Tt7.21 6f[510)6 L 672 )-1 

The shaking table is supported by a 
floating foundation to mitigate vibration 
propagating into the neighborhood. The 
floating foundation is supported through a 
vibration isolating system consisting of 
216 air springs and 672 oil dampers by an 
outer pile-foundation in relatively soft soil.
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The Hyogo-ken Nanbu Earthquake of January 1995 caused very severe damage to civil 
infrastructures by its extremely strong motion. Large-Scale Three-Dimensional Shaking Table is to 
examine aseismicity of the ground and civil infrastructures by simulating strong motion of large 
earthquake.  
Table below shows the peak acceleration, the peak velocity and the peak displacement observed on 
ground surface in the past. The Hyogo-ken Nanbu Earthquake recorded a very large velocity and 
displacement. This equipment was designed to be able to reproduce such a large strong motion.  

Hyogoken-Nanbu Earthquake Kushiro-Oki Earthquake Miyagiken-Oki Nihonkai-Chubu Northndge 
Earthquake Earthquake Earthquake 

(1995) (1993) (1978) (1983) (1994) 
M=7.2 M=7.8 M=7.4 M=7.7 M=6.7 

Kobe Maritime Higashi-Kobe JR Takaton Kushiro Otanoshike Kathoku Tsugaru Sylrnar 
Observatory Bridge Station Observatory Bridge Bridge Bndge 

.R;kbJi- 710T 818 327 666 922 577 414 278 828 
Peak H 

Acceleration • 332 395 290 467 279 169 205 521 
(cm/S') V 

A -Zt• * -T 90 91 138 60 27 27 37 129 
Peak H .___ 

Velocity 1 M 40 35 20 23 8 8 12 19 
(cm,'s) V 

R;k1 1" ST 21 49 42 6 6 4 12 32 
Peak H 

Displacement -A 15 6 2 1 8 
(cm) v
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T305-8516 < •1MIi-i,1 -6 
TEL: 0298-79-6771 
FAX: 0298-79-6735 
URL: http//www.pwri.go.jp/

Ground Vibration Research Team 
Earthquake Disaster Prevention Research Group 
Public Works Research Institute 

Address: 1-6 Minamihara, Tsukuba-shi, lbaraki-ken, 305-8516, Ja 
Telephone: +81-298-79-6771 
Facsimile: +81-298-79-6735 
URL: http://www.pwri.go.jp/
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