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Experimental Study on Vibration Reduction Estimation
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ABSTRACT

In this study, ground vibrations and aero space noises that is produced by the PRD{percussion
rotary drill) were analyzed by work processes. Ground vibration equations were suggested by
2.798(SD) "™ 3.485(SD) 0™ 3.705(SD) %™ according to experiment result, and these
equations have reliability of 50 %, 90 %, 95 %, respectively. Ground vibration values by the PRD
method correspond to level of 5~34 % of values that are assumed by the Attewell & Farmer's
equation, and these result compares in reliability 50%. Also, those values were analyzed that
correspond to level of 12~26 % of ground vibration values by the Prof. Park etc.’s equations. But,
the aero space noise was evaluated that is assumed by 88.9 dB(A) at separated distance 50 m and
is not satisfied even 85 dB(A) that is the most negative noise value that present in domestic noise
standard. The PRD method was analvzed that noise decrease effect exists hardly comparing with
general pile driving method of construction. When is based in these results, the PRD method is
judged that 1t is desirable that classify by the Low=—vibration method more than the Non—
vibration - noise method.
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Table 1 Vibration criteria

Vibration criteria 10-35 Hz 0.2

0.5 | 1.0

1.0 =40 | Physical damage

(cm/s) > 351z 0.3

0.8 1.5 5.0

standard

Type of structures

- Class I - Cultural assert & computer equipment surrounding
- ClassIl : House & apartment(with small crack) -

- Classlll : House & apartment(no crack)

» ClasslV : SRC Building, RC structure

Table 2 No

Within 50m from boundary line area that residence, green < 60dB(A) < 65dB(A) < 55dB(A)
belts, sightseeing place, rest, school, hospital B N -
Area except residential district In commerce, completion < 70dB(A) < 75dB(A) < 55dB(A)
household mascot, general industrial area, settlement area - B -

- Division of target area depends on the country use administration law.
Only, urban areas is decided according to the town planning and zoning act.

Revision values :

+10dB : when noise is less than 2 hours 1 in the daytime

+5dB ! when noise is below 4 hours more than 2 hours in the daytime
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Fig. 3 Time histories for ground vibration and noise of the pile driving stage

Transverse

tvs) 15 Vertical . ls) 15

0 o o o
0'5 ....... e " E. "R s ; i 0‘5 o e e e
oo SN 00 |

_1 0 e e e A e e e e e e et e e e e _1 0 o i e .- PR

-1.5 - : ' : ' ' ' -15 L = ' '
8 25 5 7.5 10 125 15 175 20 0 25 5 75 10 125 15 175 20

Time{sec) Tie(sec)
Lonhgitudinal PSPL
{ris) 15 g 100
0,5. -
00 NN

1.5

o 25 5 15 10 125 15 75 X 0 28 5 75 0 s 175X
Timelsec) Time{sec)

o B 5 8 3

Fig. 4 Time histories for ground vibration and noise of the auger working stage

Veriical Transverse
{mms) 15

0 25 5 75 10 125 15 0 55 5 75 10 125 15
Time{Sec) Tirelsec)

(mm/is) 13 : (8) i

1 G e e e ——————— e o+ L v e o o i e mhhh L 4 ee b4 e e o+ i+

—1 G e —— e e

o 8 8 8 8 8

-1.5 : ' : J - {
o5 75 0 25 35 0 25 5 75 10 125 15

Timelsec) Tivelsec)

o
n

Fig. 5 Time histories for ground vibration and noise of the pull~up casing stage

778/t STSSUS =2 /A 184 A7 35, 20084



PRD Pile DrivingZ¥9 A7 H71E ¢t

Table 3 Test and analysis results for the pile driving stage

5.80 29.4 3.0 8R.2 0,618 3.95 1.98/4.14/1.87 10/9/7  10.037/0.082/0.048] 97.2
1 7.80 29.4 3.0 88.2 0.831 3.80 1.23/3.75/1.28 5/15/8  10.014/0.080/0.063] 90.7
14.20 29.4 3.0 88.2 1.512 2.92 1.48/2.24/2 .28 8/16/11/ 10.025/0.067/0.024 -
9 5.80 29.4 3.0 88.2 0.618 4.04 227/3.70/2.16 1 24/64/22 10.063/0.099/0.059] 958
14.20 29.4 3.0 88.2 1.512 2.47 0.71/2.06/0.68 | 43/42/12 10.036/0.099/0.036] 92.9
7.30 29.4 2.5 73.5 0.851 3.26 1.83/3.46/1.67 9/8/6  10.034/0.068/0.043] 91.3
3 13.25 29.4 2.5 73.5 1.546 1.88 0.81/1.54/1.08 3/12/6  10.0089/0.063/0.053) 88.0
13.50 29.4 2.5 73.5 1.575 2.62 1.78/2.55/0.84 4/14/4  10.013/0.057/0.009 -
7.30 29.4 2.5 73.5 0.851 3.10 1.87/3.19/1.77 1W0/7/7 10.035/0.063/0.045) 94.6
4 13.25 29.4 2.5 73.5 1.546 1.75 1.13/1.19/1.71 28/46/29 10.099/0.116/0.079] 93.1
13.50 29.4 2.5 73.5 L.575 1.77 0.70/1.73/1.40 | 41/15/23 10.026/0.053/0.023 -
7.00 1 294 2.5 73.5 0.816 3.45 1.87/3.71/1.61 10/8/6  10.036/0.073/0.041 -
5 1G.00 29.4 2.5 73.5 1.166 2.02 1.68/2.85/1.21 7/12/5 10.020/0.061/0.059] 90.9
13.00 29.4 2.5 73.5 1.516 1.56 1.53/1.92/1.22 8/14/5 10.026/0.057/0.013] 905
6.00 29.4 3.0 88.2 0.639 3.82 2.01/4.19/1.68 10/9/7  10.037/0.083/0.043 -
6 9.00 29.4 3.0 8.2 (.958 3.01 1.37/2.85/1.41 6/12/9 10.016/0.061/0.069] 94.4
12.00 29.4 3.0 8.2 1.278 1.54 1.31/2.44/1.26 7/10/6  10.022/0.043/0.013] 93.4
7.00 29.4 3.0 38.2 0.745 3.69 1.95/3.51/1.79 10/8/7 10.036/0.069/0.0461 96.5
7 11.00 29.4 3.0 88.2 1.171 2.74 1.10/2.62/1.14 4/11/7 10.013/0.066/0.023] 94.5
14 .00 29.4 3.0 88.2 1.491 2.36 | 1.33/1.54/2.14 7/11/10 10.023/ /0.046/0.023 -
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