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ABSTRACT

This paper deals with the vibration isolation techniques for a large structure using experimental research. In the
case of vibration isolation for the vicinity of a subway or a railroad station, most of vibration isolation techniques
using isolation materials with high isolation efficiency only, have been applied. Therefore, the quantitative evaluation
and design technologies are required for a vibration isolation of large structures. In this study, firstly, vibration
characteristics due to train or subway are analyzed. Secondly, the performance of existing vibration isolation
materials such as precision isolation material, elastomer is estimated through the experiments. Thirdly the
.performance of tire isolation material and its frame is tested and evaluated.
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Table 1. Vibration signal values measured at station A.
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1 Measuring positions of vibration signals at

station A.
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Table 2. Vibration signal values measured at station B.

Fig. 2 Measuring positions of vibration signals at
station B.
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Fig. 3 Measuring positions at roads and inner parts
of buildings near subway train.
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Fig. 4 Acceleration levels of subway train vibrations
in the time and frequency domain at position 1.
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Fig. 5 Acceleration levels of subway train vibrations
in the time and frequency domain at position 7.
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Fig. 6 Comparison of characteristics between

elastomer and tire isolator
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Fig. 7 Schematic diagram for tire isolator.
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Fig. 8 Specimen of modal testing.
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Fig. 9 Experimental setup for modal testing.
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Fig. 10 Responses of type A-1 for modal testing.

Table 4 Measured values of type A-1
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Fig. 11 Responses of type B-2 for modal testing.

Table 5 Measured values of type B-2

s T e

; re

Fig.

i .
2 105.86 3.05 0.02880
B-2 | NBR-60 3 27435 4.45 0.01620
4 524.47 6.64 0.01270
5 864.23 8.60 0.00995
09202C2T

(xto?)
0

3.2+
2.4
1.8
0.8 -4

0.0 —

Accelergtion{m/s?]

1.6

T Y T T T T T T T
0.00 032 064 096 128 160 1.92 224 2356 238 3.20
Time[sec]

(a) Time response

O2Z04IRH

{0y scale}
4

Accolerance[(m/s?)/N]
ORISR
o
\\(_’_

S
///
-
/
/
/>»
/

st

T T T T T T T T T
0.00 100.00 200.00 300.00 400.80 500.00 600.00 700.00 BOG.00 900.001000.00
Frequency[Hz}

(b) Frequency response
12 Responses of tvpe C-2 for modal testing.

Table 6 Measured values of type C-2
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Photo. 1 Photograph of precision isolator.

Photo. 3 Photograph of tire isolator.
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Fig. 13 Transmissibility for three-types of isolator.
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Fig. 14 Comparison precision isolator with ground for
vibration accelerations(near 19Hz).
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Fig. 15 Comparison elastomer isolator with ground

for vibration accelerations(near 19Hz).
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Fig. 16 Comparison tire isolator with ground for
vibration accelerations(near 19Hz).
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