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Design of a Transverse Shaking Table Test for Utility Tunnels

MA Hongmin, MA Jianxun

(School of Human Settlements and Civil Engineering » Xi’an Jiaotong University s Xian 710049 , Shaanxi s, China)

Abstract: Based on an investigation of the literature and a comprehensive consideration of test
purposes, test conditions, and test funds, a transverse shaking table test for utility tunnels was
designed in detail. First, test facilities such as shaking table, model box, and testing element are
introduced. Second, the two main aspects of the experiment, model similarity ratio and model re-
inforcement, were studied. In designing the similarity ratio, the four parameters of acceleration,
density, elastic modulus, and length, were taken as basic quantities. Then, according to the
Bockingham = theorem and the gravity neglected model, other similarity ratios were derived. Re-
inforcement of the prototype structure was simple, thus, the equal area reinforcement ratio prin-
ciple was adopted in the design of the model for this test, accounting for the rationality of the
force. Third, based on the seismic response of the underground structure, El Centro, Kobe, and
Taft waves were selected, and a detailed loading system is given. Finally, based on the numerical

simulation in a previous two-dimensional model, the layout of test elements for the utility tunnel
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is present.
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Table 1 Similarity relation between model and prototype
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Fig.1 The layout of the model box at the shaking table
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Fig.2 Acceleration time history curve and Fourier spectrum curve of input seismic wave
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Table 2 Test condition and loading system
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Fig.3 The layout of elements on subjective section for double deck utility tunnel
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Fig.4 The layout of elements on auxiliary section for double deck utility tunnel
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Fig.5 The layout of elements on subjective section for single deck utility tunnel
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