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Abstract

In order to evaluate the effect of vibration induced by large scale shaking table array, site test on
the ground vibration acceleration was done inside and outside the civil lab. Two conditions, as no
table working and 2 tables working with sines input of different frequencies from 1 to 40 Hz and
peak acceleration of 0.5 g are included. By vibration attenuation curve from the test result, the
damping ratio of different frequency is got and the effectiveness of the large mass stiffness is also
verified for vibration reduction.
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Figure 1. Plan and cross-section of shaking table trenches
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Figure 2. EpiSensor acceleration tester
2. Basalt A& B MR

Figure 3. EpiSensor acceleration sensor
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Table 1. Statistics of peak value of ground borne vibration along vertical direction (m/s?)

7 1z EBKEHE RIS E R GETHE (/s

FEA £ =0 tAE
I SONE 466 x 107 2.38x10°° 0.20
f/ME 391x10* 1.06 x 102 0.37
SFYIME 423%x 107" 152x%x10° 0.28
Frife %= 1.10x 10°* 430x10* 1.39x 10!
AT R 0.20 0.28 0.39
Table 2. Parameters of sine input wave
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Figure 4. Vertical acceleration time history of outdoor ground borne vibration
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Figure 5. Vertical acceleration time history of indoor ground borne vibration
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Figure 6. Time-frequency distribution spectrogram of ground borne vibration along
vertical direction (indoor)
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Figure 7. Time-frequency distribution spectrogram of ground borne vibration along
vertical direction (outdoor)
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Figure 8. Power spectral density spectrum of ground borne vibration along vertical
direction (indoor)

8. z [EHE BRI ThERIE (E M)



KIEUYREN & BRI IREN

=8

.
5

W) S P E

 1.5Hz

2.85x10%

U 1.90x10°
=]
=
o]

a .
9.50x10" -
£
=<

|, U'
0.00 -\—«'JL‘lulllh' dtlﬂl'xfb'qh.».ruihﬁ'wliww,MJ“M.Wm_m%w

, L . | . I . )
0 10 20 30 40

Frequency

Figure 9. Power spectral density spectrum of ground borne vibration along vertical
direction (outdoor)
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Figure 10. Time-frequency distribution spectrogram of ground borne vibration along
longitudinal direction (indoor)
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Figure 11. Time-frequency distribution spectrogram of ground borne vibration along
transverse direction (indoor)
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Figure 12. Layout of test points along longitudinal and transverse direction
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Figure 13. The time history of measured acceleration
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Figure 14. Attenuation curve of free vibration
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Figure 15. The longitudinal acceleration attenuation ratio
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Figure 16. The transverse acceleration attenuation ratio
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Table 3. Damping ratio under different frequency excitation
< 3. TESREEE THIFEfEEE

Sx8 M 4, x [a Nk e e Lt

HiZE (Hz) 1 3 5 7 9 12 15 18 21
FHJE Lt 0.08 0.14 0.08 0.10 0.10 0.10 0.11 0.13 0.18
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