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Base Isolation Building Response to Subway-
induced Vibration and Its Analysis
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Abstract: Vibration was measured on the buildings with the
installed isolation bearings in the vicinity of subway, the
records of time-history vibration at foundation and basement
were obtained . In the time domain, the changes of
acceleration time-history were analyzed after isolation, the
general effect of isolation was obtained. After calculating the
corresponding Fourier spectrum and one third octave band
frequency spectrum, the changes of vibration were obtained in
various frequency bands after the isolation. Then the effect of
base isolation on the transmission of subway-induced vibration
was discussed. Results show that the main components of
subway-induced vibration are in the frequency domain from 45
to 75 Hz. The isolation effects of isolation device are notable in

horizontal direction of subway-induced vibration, but things
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are different in the vertical direction.

Key words: subway-induced vibration; site measurement;
time history of vibration acceleration; Fourier spectrum;

vibration level
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Fig.1 Layout of measuring points and instrument

position(unit:m)
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Fig.2 Time history of acceleration during the passage of the up train (point 1)
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Fig.3 Time history of acceleration during the passage of the down train (point 2)
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Tab.1 Peak acceleration and isolation rate at point 1 induced by the up train
Sk {0 A V(B EE/ (cm » s72) A E B IEAE N SE/ (cm + s72) R R IR2 7/ %
L J51a] T J5lA] V J5 1) L Jrin T J51a) V 51wl L J51a] T J51a] V J5 1)
1 0.397 1.302 0.498 0.250 0.205 0.501 62.8 15.7 100.7
2 0.376 0.946 0.422 0.186 0.195 0.432 49.5 20.6 102.3
3 0.591 1.628 0.406 0.255 0.210 0. 346 43.1 13.0 85.2
4 0.239 0.682 0.210 0.136 0.121 0.286 56.8 17.8 136.5
5 0.506 1.154 0. 366 0.241 0.201 0.459 47.7 17.4 125.3
6 0.458 1.281 0.560 0.232 0.170 0.412 50.8 13.2 73.5
7 0.259 0.684 0.373 0.187 0.224 0.572 72.3 32.7 153.2
SEH(E 0.404 1.097 0.405 0.212 0.189 0.430 54.7 18.6 111.0
bR 0.118 0.322 0.102 0.041 0.032 0.088 9.3 6.3 26.4
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Tab.2 Peak acceleration and isolation rate at point 2 induced by the up train
Sk 0 AT ANEE / (em + s72) {08 B IEEE / (em » s~2) W (B FEAR R 7/ %
L J51a) T J51A) V J5 1) L Jrim T J514) V J51a) L J51a) T J51a) V J5 1)
8 0.870 0.729 0.333 0.185 0.373 0.756 21.3 51.1 227.2
9 0.956 0.616 0.278 0.292 0.335 0.744 30.5 54.3 267.3
10 0.787 0.729 0.464 0.509 0.435 1.502 64.6 59.7 323.6
11 0.938 0.644 0.282 0.265 0.347 1.048 28.2 53.9 371.8
12 0.924 0.704 0.403 0.284 0.252 0.528 30.8 35.8 131.2
S 0.895 0.684 0.352 0.307 0.348 0.916 35.1 60.0 264.2
FrRifE%E 0.061 0.046 0.072 0.108 0.059 0.337 15.2 8.1 82.7
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Tab.3 Peak acceleration and isolation rate at point 1 induced by the down train
Sk {0 A WEEIEEE/ (cm » s72) XA B IEAE N SE/ (em + s72) IR R IREE 7/ %
L J51a] T J51A) V J5 1) L Jrin T J51a) V 51w L J51a] T J51a] V J5 1)
1 0.317 1.125 0.440 0.229 0.248 0.462 72.3 22.1 104.9
2 0.274 0.892 0.380 0.213 0.221 0.335 77.9 24.8 88.0
3 0.172 0.584 0.213 0.120 0.156 0.502 69.5 26.7 235.6
4 0.239 0.910 0.281 0.136 0.186 0.574 56.9 20.4 204.5
5 0.236 1.010 0.229 0.153 0.141 0.308 65.0 13.9 134.4
6 0.347 1.106 0.260 0.182 0.214 0.566 52.4 19.3 217.6
SEH(E 0.264 0.938 0.301 0.172 0.194 0.458 65.7 21.2 164.2
b2 0.057 0.181 0.082 0.040 0.037 0.104 8.8 4.1 57.4
R4 TITRMIFA 2 EENEERIEERRE
Tab.4 Peak acceleration and isolation rate at point 2 induced by the down train
- XA AW N/ (em « s72) A BB INERSE/ (cm + s72) WE(ERR IR 7/ %
L J51a] T J51a) V 5 1) L Jrim T J514) V J51a) L J51a] T J51a] V 5 1)
7 0.870 0.594 0.315 0.150 0.328 0.570 17.3 55.2 181.0
8 0.938 0.639 0.339 0.470 0.347 0.924 50.1 54.4 272.6
9 0.518 0.344 0.205 0.123 0.214 0.337 23.8 62.3 164.6
10 0.848 0.643 0.345 0.363 0.375 0.747 42.9 58.2 216.5
11 0.620 0.537 0.306 0.205 0.362 0.498 33.0 67.5 162.4
12 0.788 0.540 0.306 0.165 0.279 0.577 21.0 51.7 188.4
SEAA{H 0.764 0.550 0.303 0.246 0.318 0.609 31.4 58.2 197.6
i 0.147 0.101 0.046 0.127 0.055 0.186 11.9 5.3 38.0
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Fig.4 Fourier spectrum of the acceleration during the passage of the up train (point 1)
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Fig.5 Fourier spectrum of the acceleration during the passage of the down train (point 2)
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Fig.6 The one-third-octave average acceleration level in three directions induced by the up train
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Fig.8 The one-third-octave average acceleration level in three directions induced by the up train
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