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Abstract On the purpose of studying on ground-borne vibration and noise in buildings induced by under—
ground railways the FEM and BEM models were used to simulate structural vibration and noise in a building
respectively in this paper. Using the ground in-situ measurement accelerations as inputs a 3-D finite element
model of a structure was established. Vibrations of the floor and the wall were simulated and the results were
compared with the experimental data. An acoustic BEM model with the vibration response on the structure sur—
face as boundary conditions was established. The ground-borne noise in a building was simulated and results
were also compared with the experimental data.
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Fig. 1  Architectural plan of a building ( Unit: mm)
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Table 1 Parameters of the ANSYS model
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Fig.3 Ground acceleration in three dimensions
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Table 2 Parameters of the sound field

(

X

x )

4.2 mx3.6 mx2.8 m

340 m/s

1.225 kg/m®

2 500 kg/m?*
16 ~250 Hz
1/6
3
20 cm,
Table 3 Modal frequency of the sound field
1 2 3 4 5 6 7
0 /Hz| 0 40.78 | 47.22 [ 62.20 | 65.38 | 76.90 | 80.65
8 9 10 12 15 20 30
/Hz| 80.95 | 90.24 | 93.72 {102.75|114.87|130.75|153.82
40 50 60 70 80 90 100
° /Hz|174.57|193.08|203.85(215.57(229. 65 |241. 86 |249. 18

4
Fig.4 Mode of the sound field
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Fig.5 The first floor slab vibration

6
Fig.6 The second floor slab vibration
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Table 4 Comparation between the numerical

“1/3 simulation and the actual VL,
VL, ... /dB VL, /dB
° 1~12.5 Hz amax /€

16 ~200 Hz 68.31

69.43 2.13

69.21

70.68 2.07
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Fig.7  Comparation between simulations and
actual measurements of the first floor
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Fig.9 Numerical simulation of VL, from
the 1st floor to the Sth floor
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Fig.8 Comparation between simulations and actual
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measurements of the second floor
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Fig. 10 Nephogram of SPL of the sound field
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Fig. 11 Comparation between numerical simulations

and actual one-third octave of two floors
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Fig. 12 Numerical simulation of the one-third octave

from the 2nd floor to the 5th floor
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Table 5 Comparation of simulation and actual

equivalent A aound level

IA,,/dB 1A, /dB
45.54
45.36 1.75
47.63
46.26 1.32
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