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Vibration Prediction of Wooden House Excited by Railway Vibration
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Summary

This report deals with vibration response of the second floor of wooden house considering with
ground-foundation interaction. The foundation of the wooden house is assumed to be a multi-cellular block con-
tinuous footing. The distribution of contact stress between the ground and the foundation is assumed to be uni-
form. The dynamic complex compliance beneath the foundation is derived from Tajimi's approximate solution for
dynamic displacement of the ground. The vibration response of the second floor is assumed as a simply supported
beam which supports the second floor. The inputs to the foundation are three types of power spectral densities.
The results are as follows.

1 The vibration model of the wooden house is possible to treat as combined system of mass concentrated sys-
tem and simply supported beam.

2 The ground vibration which acts on the foundation decreases at the foundation, but the vibration of the
foundation is amplified at the second floor. After all, the vibration of the second floor becomes greater than
the vibration of the ground.

3 The vibration level of the foundation is 1dB smaller than the vibration level of the ground in Lsp and the
vibration level of the second floor is 2dB greater than the vibration level of the ground in Lgg. These

values are well fit measured ones.
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&1 Dimension of the beams
TYPE width hight span interval
BEAM-1 105 ™ 180™ 2,700 ™ 900 ™
BEAM-2 120 210 2,700 1, 800
BEAM-3 105 240 3,600 900
BEAM-4 120 300 3,600 1,800
#=7.30%10%g/n’, Young's modulus=1.03% 10'"°N/nt,
7,=0.03, 7,°=¢%w 2/4E?
x® 2 Vs=120m/s
Mass=30, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 54,0 dB 57.1 59.2
BEAM-2 52.9 57.0 57.8
BEAM-3 60.5 57.7 63.0
BEAM-4 54.7 57.2 60. 3
FOUND 50.9 56.7 55.6
GROUND 54.6 57.6 58.1
x® 3 Vs=120m/s
Mass=45, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 53.8 dB 57.3 59.7
BEAM-2 52.8 57.1 58.6
BEAM-3 60.0 57.8 63.4
BEAM-4 54.5 57.3 60.4
FOUND 51.0 56.8 56.8
GROUND 54.6 57.6 58.1
= 4 Vs=120m/s
Mass=60, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 53.3 dB 57.4 60.4
BEAM-2 52.4 57.3 59.6
BEAM-3 59.1 57.9 63.7
BEAM-4 53.9 57.5 61.0
FOUND 50.8 57.0 58.0
GROUND 54.6 57.6 58.1
= b5 Vs=160m/s
Mass=30, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 57.0 dB 57.6 60.6
BEAM-2 55.7 57.5 59.1
BEAM-3 64.3 58.5 65.0
BEAM-4 57.8 57.7 61.2
FOUND 53.1 57.1 55.9
GROUND 54.6 57.6 58.1




& 6 Vs=160m/s
Mass=45, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 58.5 dB 57.9 60.9
BEAM-2 57.1 57.7 59.3
BEAM-3 65. 3 58.9 65.3
BEAM-4 59.3 58.0 61.4
FOUND 54.4 57.3 56.5
GROUND 54.6 57.6 58.1
x® 7 Vs=160m/s
Mass=60, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 59.6 dB 58.1 61.3
BEAM-2 58.3 57.9 59.8
BEAM-3 65.8 59.2 65.3
BEAM-4 60. 4 58. 2 61.8
FOUND 55.6 57.5 57.3
- GROUND 54.6 57.6 58.1
=® 8 Vs=240m/s
Mass=30, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 56.8 dB 57.9 63.5
BEAM-2 55.4 57.7 60.5
BEAM-3 64.6 58.8 66.5
BEAM-4 57.8 58.0 64.6
FOUND 52.9 57.4 56.7
GROUND 54.6 57.6 58.1
® 9 Vs=240m/s
Mass=30, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 57.3 dB 58.0 64.4
BEAM-2 55.8 57.8 60.7
BEAM-3 65.3 59.0 67.4
BEAM-4 58.3 58.1 66.1
FOUND 93.1 57.5 56.9
GROUND 54.6 57.6 58.1
& 10 Vs=240m/s
Mass=60, 000kg
PSD-1 PSD-2 PSD-3
BEAM-1 57.7 dB 58.1 64.7
BEAM-2 56.1 57.9 60.8
BEAM-3 66. 1 59.2 68.5
BEAM-4 58.9 58.2 67.2
FOUND 53.4 57.6 57.2
GROUND 54.6 57.6 58.1
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points on BEAM-3

1 2 3 4 6 7 8 9 10
dB
PSD-1 59.0 62.0 63.9 65.0 65.3 65.0 63.9 62.0 59.0 54.4
PSD-2 57.7 58.1 58.5 58.8 58.9 58.8 58.5 58.1 58.1 57.3
PSD-3 59.5 62.2 64.0 65.0 65.3 65.0 64.0 62.2 62.2 56.5

Mass=45, 000kg, Vs=160m/s. No 5 3D H 5t NolOlZ RO 2 R§
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