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Evaluation of Whole-Body Vibration and Occupational Noise

for Excavator Drivers

Jeong Taek Youn,

Sang Kyu Park

ABSTRACT

This study was performed to evaluate the whole-body vibration and occupational noise for

excavator drivers. Measurement, evaluation and assessment were based on the ISO 2631 and
OSHA. Average vibration level was 0.65m/s*(z axis) for breaking work and 0.36 m/s’(z axis) for
excavating work. Vibration levels during breaking work exceed the health guidance caution zone

and this means that the drivers are exposed to potential health risks. Average daily noise exposure
level was 86.4 dB(A) for breaking work and 84.6 dB(A) for excavating work.
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Table 1. Excavators for measurements

F949d 9%

=249 24 [gong|s ge TrE=E
HL 280 1 1 1995
MX 292 1L.C 2 2 4 1996-1997
Robex 2800 KLC 1 1 2 1996-1997
Robex 2900 LC-3 1 1 2 1998
Solar 280 LC-I 2 2 4 1997
Solar 290 LC-V 1 1 1997

Total 7 7 14

Table 2. Specification of an Excavator

8 5 g 4 A4 4
+33FF ' Kg 28,600
WAL m’ 1L1~16
29y - D6AU-C
A &9 ps/rpm 180/1,900
HY=ze =z Kg - m/rpm | 74/1500
L E pm 103
Y [F9Hx201%/2%) Km/h 3.1/4.7
5 5959 E 35
HujZatg ton 16.7(18.3)
Az mm 10,580
¢ HE mm 3,200
Az mm 3,320
dHAFHNAY mm 4,020
EHFANAY mm 2,600
HA X5 mm 500
&
A=A Kg/cm3 055
el (d/8h ] 2%2/9%2
T E mm 600
Ho) Z4utA mm 10,800
g oAzl mm 7,500
y4 HAEx go] mm 7,110
Ho 24l mm 10,160
22 A=A
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Fol @453t AL FPE.
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a) Breaking b) Excavating
Figure 1. Working type of excavators.
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Figure 3. Basicentric coordinate system
(seated position)

Figure 2. Location of acceleration pad{(seat)
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Figure 5. Health guidance caution zone
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Table 3. Permissible exposure level(PEL)

exposure duration/day dB(A)

16.0 85

10.6 88
8.0 90
6.0 92
40 95
2.0 100
1.0 105
05 110
0.25 115
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Table 4. Vibration exposure level
(Total weighted acceleration, m/s%)

FE& FAHAEY FAANLE 6028 ~ 350%]
ev] #-54] 7 gupd g YA,

Ns Ak ) X5 | Y& 2% |SUM Table 5. Daily noise exposure level
v-1|MX 292 LC 034|017 065] 0.75
v-2 |Robex 2900 LC-3 032 021] 076 085 nx S B ] Py KA
v-3 [Robex 2800 KLC 029 021 086 093
v-4 |Solar 280 LC-III | ¢4t| 039 | 030 | 0.42 | 0.64 n-1 | solar 280LC-I0 861 | 598
v-5|Solar 200 LC-V | %4| 043 | 024 | 070 | 0.86 n-2 | solar 230LC-V 898 | o4
v-6 |Solar 280 LC-III 025|016 | 058 066 n-3 | robex 2800KLC | & | 840 | 350
v-7|MX 202 LC 035 0.17 | 058/ 0.70 n-4 | mx 292 LC &4 525
i 7 o 021|066 0T n-5 | solar 280LC-I 560
v-8 [Robex 2800 KLC| ] 023| 0.10 | 0.25 | 0.36
v-9|MX 292 LC 023|012 047 054 n-6 | robex 2800KLC 921 567
v-10|Solar 280 LC-III 028 | 025 | 037| 052 n-7 | mx 292 1.C 746 556
v-11Solar 280 LC-1I | _ .1 023 018] 046] 054 n-8 | robex 2900 LC-3 576
v-12[MX 292 LC 023 012] 036/ 0.44 n-9 | solar 280LC-II 547
v-13[Robex 2900 LC-3 026 0.12] 036 ] 0.46 n-10 | mx 292 LC 2x . 571
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b) excavating works
Figure 6. Frequency spectrum of several excavators
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Figure 7. Health guidance caution
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Figure 8. PEL & noise levels of excavators
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