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Abstract

The purpose of this study is to estimate the vibration reduction effect of the borehole which is

controlled the vibration propagation in the ground. For this study, we measured the vibration

velocity before and after the borehole installation. The results are as follows: The peak particle
velocity(PPV) and peak vector sum(PVS) was reduced by the borehole. And also, the deviation of
vibration velocity before and after the borehole installation showed large values in longitudinal

and vertical component depending on the receive distance, and increased depending on the size

of vibration energy. Finally, the vibration isolation efficiency was 25~35 percentage at 1.5m receive

distance, and was 4~14 percentage at 3.0m receive distance. It was found that the vibration isolation

efficiency was good in small vibration energy, but was not good at long receive distance.

Keywords : Borehole, Peak particle velocity(PPV), Peak vector sum(PVS), Vibration isolation

efficiency
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Figure 1. Vibration experiment instrument
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Figure 2. Design of the vibration experiment
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Table 1. Results of the vibration velocity obtained by the vibration experiment
Receive | Vibration Basic Condition Borehole Condition
Distance | Energy Tran, Vert. Long, PVS Tran. Vert. Long. PVS
(m) (Joules) (mm/s) (mm/s) (mm/s) (mm/s) (mm/s) (mmy/s) (mmy/s) (mm/s)
1.078 0.188 0.464 1.013 1.031 0.349 0.283 0.581 0.673
1.5 2.156 0.333 0.867 1.598 1.638 0.645 0.549 1.012 1.198
4312 0.482 1.244 2.384 2.448 1.010 0.800 1.450 1.658
1.078 0.146 0.260 0.254 0.302 0.172 0.127 0.225 0.260
3.0 2.156 0.194 0.438 0.435 0.511 0.321 0.216 0410 0.476
4312 0.238 0.606 0.625 0.730 0.476 0.298 0.591 0.695
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Figure 3. Comparison of vibration velocity between basic
and borehole condition on 1.5m receive distance
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Figure 4. Comparison of vibration velocity between basic
and borehole condition on 3.0m receive distance
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Figure 5. Comparison of peak vector sum between basic
and borehole condition
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Table 2. The vibration equation obtained by the vibration experiment

Vibration velocity equation
Condition Receive distance
Total
1.5m 3.0m
Basic V'=1.65(SD)'* V'=120(SD)"¥ V=1.55(SD)"*
Borehole V=1.13(SD)"* V'=122(SD)'* V'=1.14(SD) '
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Table 3. Results of the vibration reduction of borehole

Receive Vibration Reduction Isolation
Distance Energy Coefficient | Efficiency
(m) (Joules) (Dv) Wy [%])

1.078 0.653 34.72

1.5 2.156 0.731 26.86

4312 0.677 3227

1.078 0.862 13.77

3.0 2.156 0.932 6.85

4312 0.952 477
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