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Shaking Table Test Study on Seismic Performance of Double Box Under-
ground Utility Tunnel
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Abstract: With the help of the shaking table test system, similarity model tests were conducted for a
double box underground utility tunnel under the original El Centro earthquake spectrum and sine
waves with different frequencies, and the standard sand in Fujian Province was used to simulate the
foundation soil. It is concluded that the maximum dynamic earth pressure has a reverse W-shaped dis-
tribution, and the earth pressure field has changed after the earthquake. In general, the maximum ac-
celeration response decreases with an increasing depth and increases with the input PGA. With the
comparison of the acceleration response spectrum between the structure and the surrounding soil, the
motion pattern is basically in agreement with each other. During the earthquake, the maximum tensile
strain response occurs at corners of the structure, which becomes larger with the increase of the input
PGA, whereas the tensile strain is rather small at the middle part of each sidewall. Besides, it is re-
vealed that the seismic responses and the differences of seismic responses between different measuring
becomes points are the most significant under the sinusoidal wave of 15 Hz, which reflects the influ-
ence of frequency characteristics of shaking waves on the seismic responses of underground structures.

Keywords: double box utility tunnel; shaking table; similarity modeling; seismic response; frequency
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Fig.1 Small-scale shaking table test system
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Table 1 Similarity ratio design of main parameters of the test model
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Fig.3 Original acceleration time history and Fourier spec-

trum of El Centro earthquake
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Fig.4 The input sine wave with frequency of 5 Hz
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