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ABSTRACT

In this study a conventional rubber mount and a new form of base isolator made of
steel spring coated with natural and artficial rubber were manufactured and tested on
a shaking table to investigate the capacity of reducing the vertical vibration of a
building induced by subway train. The model structure used in the test is a 1/4 scaled
steel structure, and a white noise input and train vibration records were used to check
the effectiveness of the isolators. According to the results all three types of isolators
turned out to perform effectively in reducing the acceleration and the natural
rubber-coated one is ranked best among the isolators. However the vertical
displacement of the model is increased due to the instolation of the bearings, and the
safty against the lateral load induced by earthquake ground motion should be provided
to be able to apply the system to the real buildings.
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Fig. 1 Shape and demention of isolation berings
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Fig. 2(b) Force-displacement relationship
under static load (NM)
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Fig. 2(c) Force-displacement relationship
under static load (PNR)
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FOUNDATION
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(a) Front view (b) Side view

Fig. 4 Shape and dimention of model
structure (3DOF)

Table 2 Schematic of model structure
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Table 4(a) Maximum acceleration response

Table 5(a) Maximum relative displacement

ratio (1DOF) (1DOF)
Input AV3/AVO Input DV3-DVO (in)

Fixed NR PNR RM Fixed NR PNR RM
4T4.01 | 2.62 0.17 0.34 0.19 4T2.01 | 0.004 | 0.008 | 0.009 | 0.024
4T4.02 | 2.61 0.15 0.30 0.20 4T2.02 | 0.007 | 0.016 | 0.016 | 0.035
4T2.01 1.72 0.16 0.36 0.23 4T4.01 | 0.012 0.023 0.028 0.025
4T2.02 | 1.63 0.15 0.33 0.20 4T4.02 | 0.031 | 0.047 | 0.050 | 0.044
8T4.01 | 2.74 0.12 0.26 0.14 8T2.01 | 0.004 | 0.007 | 0.009 | 0.009
8T4.02 | 2.38 0.13 0.23 0.17 8T2.02 | 0.006 | 0014 | 0014 | 0.018
8T2.01 | 1.97 0.15 0.36 0.19
57502 T 159 RE 029 015 8T4.01 | 0.012 | 0015 | 0.026 | 0.021
TWn ol 202 058 067 057 8T4.02 | 0.032 | 0.030 | 0.051 | 0.040
VWN 0z 193 08 063 061 VWN.O1| 0008 | 0.029 | 0.020 | 0.033

VWN.02| 0.013 | 0064 | 0.034 | 0.088

Table 4(b) Maximum acceleration response

ratio (3DOF) Table 5(b) Maximum relative displacement

Input AV3/AVO (3DOF) |
Fixed NR PNR RM Input . DV3-DVO (in)
AT4.01 | 058 0.02 0.04 0.09 Fixed NR PNR | RM
4T4.02 | 0.64 0.03 0.04 008 4T2.01 | 0.005 | 0.007 | 0.005 | 0.019
4T2.01 | 2.86 0.26 0.29 041 4T2.02 | 0.010 | 0.009 | 0.007 [ 0.030
AT2.02 | 3.46 0.27 036 047 4T4.01 | 0005 | 0.017 | 0.012 | 0.027
8T4.01 | 0.5 0.02 0.03 0.04 4T4.02 | 0.025 | 0.035 | 0.007 | 0.052
8T4.02 | 0.57 0.02 0.03 0.04 8T2.01 | 0.005 | 0.009 | 0.007 | 0.009
8T2.01 | 2.33 0.24 0.42 042 8T2.02 | 0.013 | 0.011 | 0.011 | 0.022
8T2.02 | 2.29 0.23 0.41 047 8T4.01 | 0.009 | 0.014 | 0.010 | 0.020
VWN.OL| 1.31 1.00 019 064 8T4.02 | 0.021 | 0.029 | 0.020 | 0.038
VWN.02 | 0.61 0.24 0.20 0.61 VWN.01| 0.013 | 0.000 | 0.016 | 0.032
VWN.02| 0.013 | 0.037 | 0.031 | 0.061
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