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Experimental research and numerical analysis of an open Trench-WIB barrier
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Abstract: The vibration isolation effects of an open trench-WIB barrier on the vertical harmonic loads are studied by using the
combined method of model tests and numerical simulations. Firstly, the vibration isolation effects of the open trench-WIB
barrier and the open trench are compared. The experimental results show that the vibration isolation effects of the combined
barrier are better than those of the open trench barrier at each excitation frequency and the most obvious in the low frequency.
Then, combined with the perfectly matched layer absorption boundary, a three-dimensional finite element model is established
using the COMSOL to set up the open trench-WIB barrier in an elastic half space under harmonic loads. The vibration isolation
effects are evaluated through the acceleration amplitude attenuation coefficient, and the influences of the geometric parameters
of the combined barrier on the isolation effects are studied. The results show that the geometric parameters of the combined
barrier have a great influence on the vibration isolation effects. The larger the depth of the open trench, the better the isolation
effects, but different in the low frequency. Meanwhile, the larger the depth and length of the WIB, the better the vibration
isolation effects of the combined barrier. Moreover, the open trench-WIB barrier is more suitable for the near-field active
vibration isolation.
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Table 1 Model scaling of physical parameters
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Fig. 1 Test instruments
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Table 2 Physical and mechanical parameters of soils

BH  p/Akgm?) E, /MPa G, /MPa v,
JR 2000 60 23.08 0.3
A 2000 3 1.15 0.3

*® 3 MMAREIENFSH
Table 3 Physical and mechanical parameters of WIB

BH  p,/(kgm?)  E_/GPa G, /GPa v,
JR 2400 30 11.54 0.3
A 2400 1.5 0.58 0.3
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Table 4 Plan for model tests
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Fig. 3 Time-history curves of surface vibration acceleration at

different frequencies
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Fig. 4 Schematic diagram of finite element model
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Table 5 Physical and mechanical characteristics
Es/ ps/ Ew/ P!
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(kN'm™) (kgm?) (kN'm?) (kg'm™)
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Fig. 5 Verification of degradation model
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Fig. 6 Effects of relative depth on vibration isolation
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Fig. 7 Effects of barrier length on vibration isolation
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