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The Influence of Ground Vibration Caused by Pile Driving on
Power Line Tower Foundation

Jung—Bong Park

Abstract Ground vibrations caused by pile driving or explosive blasting can affect the stability of power line tower
and its foundation. Because the characteristics of ground vibrations generally depend on the distances from the
blast, the ground vibrations should be controlled by taking the distance into account. In this study, ground vibration
levels were measured at the foundation of a power line tower and on ground surface adjacent to the tower. The
relationships between the dominant frequencies of the ground vibrations that were measured at both locations were

comparatively investigated.

Key words Pile driving, Electric transmission tower foundation, Dominant frequency
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Fig. 2. View measuring of the Power line tower base.
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Table 1. Measuring result

Measure Transverse Vertical Longitudinal PVS
No. Point PPV Dom. PPV Dom. PPV Dom. (mm/s) v 1L
(mm/s) Frq.(Hz) (mm/s) Frq.(Hz) (mm/s) Frq.(Hz)
1 3m 3.51 10.9 14.4 11.0 11.1 11.0 15.7 el 7WA]
2 5m 4.48 11.5 10.6 12.8 10.7 12.8 11.5
3 4.13 11.6 9.52 12.4 10.5 12.9 11.0
4 0.238 43.5 0.365 14.8 0.222 25.4 0.395 Noise
5 8m 2.94 12.1 8.40 12.8 8.86 13.6 9.41
6 3.24 11.8 5.92 12.3 7.83 16.6 8.56
7 2.84 12.3 5.76 12.3 6.24 16.9 6.92
8 10m 2.86 13.3 6.27 13.3 6.25 10.4 6.85
9 0.143 43.5 0.238 25.1 0.413 25.1 0.430 Noise
10 15m 1.52 13.1 2.92 13.9 3.08 12.1 3.34
11 2.67 13.4 17.5 23.0 10.1 68.8 17.7 Noise
12 0.540 10.5 0.175 25.3 1.05 11.1 1.07
13 14.9m 0.460 8.75 0.286 24.1 0.952 10.5 0.993
14 base 0.460 8.25 0.397 23.5 0.937 10.6 0.970
15 0.540 8.38 0.492 23.8 0.937 10.8 0.957
16 0.635 12.1 0.476 24.1 0.746 10.8 0.767 o oFtfj 7<)
17 tower 0.952 35.1 0.508 24.1 0.746 35.1 1.00
18 0.762 24.8 0.619 24.9 0.825 9.50 0.947
19 tower 0.968 17.1 0.587 26.3 0.857 9.13 1.24
20 0.365 16.0 0.0952 17.1 0.286 9.25 0.374 A5
21 14.2m 1.30 26.6 1.38 25.6 0.762 11.5 1.45
22 ground 1.06 11.6 1.43 24.8 0.794 11.0 1.53
23 6.83 23.4 9.05 12.5 13.7 25.3 14.1
24 5.24 23.8 9.79 12.3 11.9 26.6 12.1
25 3m 4.79 22.5 8.75 14.0 10.0 15.0 10.5
26 4.46 234 8.19 139 10.6 14.9 11.2
ground
27 4.48 12.9 7.83 12.9 11.0 15.0 11.4
28 3.94 13.0 8.24 13.0 11.5 26.0 11.7
29 2.40 7.25 3.35 11.5 6.79 16.1 6.97
30 4.70 29.1 10.1 12.6 14.9 30.0 15.5 2230
31 4.38 12.9 10.4 11.9 14.0 24.8 14.6
32 3m 4.40 12.5 8.06 12.5 12.0 24.5 12.2
33 ground 484 1.1 9.38 12.0 1.9 18.9 122
34 3.37 6.50 3.79 253 6.05 27.3 6.15
Table 2. Summary of peak velocity on the measuring point
Transverse Vertical Longitudinal
No. measuring point PPV Dom. PPV Dom. PPV Dom.
(mm/s) Frq.(Hz) (mm/s) Frq.(Hz) (mm/s) Frq.(Hz)
1 3m 3.51 10.9 14.4 11.0 11.1 11.0
2 Sm 4.48 11.5 10.6 12.8 10.7 12.8
3 8m 2.94 12.1 8.40 12.8 8.86 13.6
4 10m 2.86 13.3 6.27 13.3 6.25 10.4
5 15m 1.52 13.1 2.92 13.9 3.08 12.1
6 142m 7|% 0.540 10.5 0.175 253 1.05 11.1
7 e 0.968 17.1 0.587 26.3 0.857 9.13
8 7|25 At 1.06 11.6 1.43 24.8 0.794 11.0
9 3m AHk 4.70 29.1 10.1 12.6 14.9 30.0
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Fig. 3. Natural frequency of ground by FFT.
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Fig. 4. Natural frequency of base by FFT.

Table 3. Results of compressive strength

F 44 NC-1 | NC-2 | NC-3

PER T 2420 | 1232 | 1298

EAT ARA L 2060 | 1147 | 1197

QB A28 2640 | 1973 | 201.0

W G2 2373 | 1451 | 1502
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