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Abstract

This paper analyzes the vibration response of different slopes on an automotive machine shop
building through field three-way tests and is used to verify the accuracy of the model. The abaqus
implicit dynamic finite element method was used to model the side slopes, and the vibration effects
of different slopes on the machinery factory building were investigated. The vibration response un-
der different slope conditions was calculated using velocity RMS as the response criterion. On this
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basis, the spectral curves of some monitoring points of the model were extracted to reveal the quan-
titative effectlaw of slope gradient on the vibration response of a single slope. The numerical results
show that: in the X and Y directions, as the slope increases to 30°, there is an amplification effect
from the velocity RMS, which should be avoided as much as possible; the velocity RMS in the X di-
rection is the smallest when the slope increases to 50°, and it is the smallestin the Y and Z directions
when the slope increases to 70°; the velocity RMS increases in all three directions when the slope
continues to increase from 70° to 90°, and it is the most obvious in the Z direction, indicating that
right-angle slope is not the best choice from the vibration damping effect.
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Figure 1. Test environment
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Figure 2. Placement of test equipment and sensors
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Figure 3. Vibration response of three-direction slope to velocity RMS with numerical simulation verification
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Figure 4. Schematic diagram of model and simulated slopes
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Table 1. Parameter list of surveyed soil layers

F 1 EMMEESHER

F5 2R B (m) 2 (kg/m?3) B (GPa) TR
1 R+ 1 4.2 1850 120 0.3
2 WAVR TR TURS et 4.2 1760 99 0.35
3 ks 2 8.4 1920 210 04
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Figure 5. Model input vibration source
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Figure 6. Velocity RMS for simulated slope change
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Figure 7. Spectral plots of turning nodes (X, Y, Z)
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