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Abstract

This study employs SAP2000 to establish a three-dimensional finite element model of soil, analyzing
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the vibration isolation performance of barriers at varying distances (5 m, 10 m, 15 m, 20 m, and 30
m) from the vibration source. A comparative evaluation of the isolation efficiency between a con-
tinuous trench and a double-row quincunx arrangement of boreholes was conducted. The results
indicate that within the frequency range of 1~50 Hz, the barrier placed 30 m from the source exhib-
its the best overall vibration isolation effect. Both the trench and borehole schemes significantly
attenuate vibration, with the trench demonstrating superior performance over the double-row bore-
hole configuration. This research provides theoretical and technical references for the optimal de-
sign and scheme selection of vibration isolation barriers in practical engineering.
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Table 1. Parameters of different layers of soil
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EEEE iy SOIE Vs (mls) D Vp (mis) p (glem’) MU Ga (10°MPa) H(va)
HA 2 112 1360 1.89 0.71 0.24 0.497
THWARTRL 2 289 1590 1.89 4.68 1.58 0.483
iR W EE 2 2 636 2220 2.11 24.84 8.53 0.455
MR A SRR S 34 914 3340 2.65 64.62 22.14 0.46
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Figure 1. Finite element model of soil structure
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Figure 2. Three-direction acceleration-frequency domain diagram of response points when vibration isolation barrier positions
are different
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Figure 3. Floor plans of different vibration isolation barrier models
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Figure 4. Analysis response extraction plan of vibration isolation barriers with different schemes
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Table 2. Statistical table of X-direction time domain indicators for 5 nodes of two schemes
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A 2 {E (mm/s?) 26.652 1.788 1.184 0.162 0.096

Table 3. Statistical table of Y-direction time domain indicators for 5 nodes of two schemes
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Table 4. Statistical table of Z-direction time domain indicators for 5 nodes of two schemes
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Figure 5. Comparison of the effective value and maximum value of the acceleration response of the node behind the vibration
isolation barrier between the two schemes
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