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A novel method for prediction of secondary radiated noise with
consideration of the coupling effect of acoustic and vibration .
A case study of Guangzhou Yunzhu hotel

GU Lin-giang', LI Jian-jun', ZOU Jun', XU Shi-wei’, ZHANG Dong-xu'*
(1. School of Architecture and Urban Planning, Guangzhou University, Guangzhou 510006, China;

2. Guangzhou Transportation Planning Research Institute Corporation, Guangzhou 510180, China)

Abstract; In recent years, with the rapid development of urban mass transit, the construction of sub-
way networks is changing rapidly. The subway brings convenience and rapidity to people. At the same
time, the vibration and noise caused by the running of the subway train have a negative effect on the
surrounding environment and the lives of the residents. In order to evaluate the influence of the sec-
ondary radiation noise caused by subways and to improve prediction accuracy, this paper takes the im-
pact of the vibration noise caused by the train running of Guangzhou Metro Line 2 on the nearby
Yunzhu hotel as an example, based on the finite element method, the spatial distribution characteris-
tics of secondary noise in surrounding buildings caused by subway were analyzed. The simulation re-
sults show that, when comparing the measured values with the simulated values, the consistency of the
other frequency bands is good, except that the predicted values of 20 ~50 Hz are slightly smaller than
the measured values, and the errors of the two bands are all within 3 dB, it shows that the simulation

method of acoustic-vibration coupling can reduce the artificial and set error, and improve the predic-
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tion accuracy of secondary noise in the surrounding buildings, this provides a more reliable prediction

method for the related research in the future.

Key words: secondary noise; acoustic vibration coupling; acoustic simulation
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Table 1 The selected value of the elastic modulus of the concrete

REE+ E, TREE L E,
SEEESESL /(10°N-mm™2) | BREEH /(10°N-mm™2)
C15 2.20 €50 3.45
€20 2.55 C55 3.55
C25 2.80 €60 3.60
C30 3.00 €65 3.65
C35 3.15 c70 3.70
€40 3.25 C75 3.75
C45 3.35 €80 3.80
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Table 2 Physical parameters of the material are determined
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Table 3 Damping settings in the model ~N-s-m ™'
G2y FH e b fE DA BHJe 418
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Table 5 Comparison of indoor Z-vibration level measurement

results and limit value (daytime)
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Table 6  Comparison of indoor secondary radiated noise and

limit value (daytime)
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