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Table 1 Thesizes of structure A and B
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Fig. 1 Physical pictures for structure A and B
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Fig. 3 Time domain waveforms of structure A and B
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Table 2 The top 5 natural frequency and loss factor of structure A and B

. 7 A 7 B
Order Structure A Structure B
[& 7 4% Natural frequency (Hz) WFEHF Loss factor [& A 4% Natural frequency (Hz) HFEH T Loss factor
1 47 0.112 53 0.107
2 160 0.114 173 0.084
3 299 0.073 322 0.036
4 572 0.067 623 0.032
5 860 0.177 912 0.119
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Fig. 4 Relationship between the natural frequencies and the loss factors of structure A and B
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Abstrast

According to the structure features of shield tunnel, the constrained damping treatment of the standard sample was per-

formed by using Qtech—413 viscoelastic damping material. The vibration properties of structure including time domain waveform, natu-

ral frequency, and composite loss factor etc. were obtained through a single point hammer vibration experiment. The results showed

that after the constrained damping treatment, the vibration acceleration amplitude of shield segment lining was reduced by 26. 7% , and
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the vibration time was reduced by 50% ; natural frequency on each order decreased, and with the increasing of frequency, the decrea-
sing amplitude increased gradually; each order of the composite loss factor was also increased, and high-frequency amplitude was bigger
than low-frequency one; the vibration level total value decreased about 10 dB. Thus, Qtech—413 viscoelastic damping material used in
shield tunnel could reduce the vibration acceleration, natural frequency, and vibration time total value, and increase the composite loss
factor. It is notable that this material has a great effect on the high orders natural frequency and composite loss factor, rather the low
ones.

Key words Shield; Subway tunnel; Viscoelastic damping material; Constrained damping; Natural frequency; Composite loss

factor



