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Characteristics of Noise Exposure Level on Workers of Tunnel Construction
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ABSTRACT

The aim of this study is to evaluate the noise level from the machines used for tunnel con-

struction and to analyze the noise exposure level of workers engaged in tunneling works.

The sound level meter and noise dosimeters was used for the monitoring of noise in the

tunneling work sites.

The average noise from jumbo drill was 113.0 dB(A), the noise from payloader was 92.4

dB(A), the noise from backhoe was 99.9 dB(A) and the noise from shotcrete machine was 94.3
dB(A).
The tunneling workers were exposed to 669 ~ 949 dB(A) of noise and other workers

exposed to less than 90 dB(A) of noise. Jumbo drill operators

were exposed to to 82.5 ~ 84.2

dB(A) of noise, backhoe operators were exposed to 70.2 ~ 94.9 dB(A) of noise, shotcrete machine

operators were exposed to 68.2 ~ 74.7 dB(A) of noise and payloader operators were exposed to

59.2 ~ 81.3 dB(A) of noise.
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Table 1 Sound press level(SPL) of machines

Machine | Location SPL(dB) Peak level(dB)

Jumbo | Outside | 106.3 ~ 1154 | 120.9 ~ 129.1

drill Inside | 85.1 ~ 87.0 | 101.3 ~ 103.3
payloader |_Ouiside | B9.6 ~ 97.8 134.8

Inside 88.7 115.5 ~ 133.6

iackhoe | Outside | 904 ~ 1088 | 1142 ~ 1519
Inside 88.7 12.04

SHOLCIEIe | Ouiside | 916 ~ 1014 | 1162~ 1216

Service | Ouside | 875 ~ 965 | 114.6 ~117.1
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Table 2 Workers' noise exposure level of company A

No Type Mea.surement Dose 8Hr-
of work time (%) | TWA(dB)
1 12:00:48 7.60 714
2 Backhoe 11:45:23 19.90 78.4
3 operator 10:46:11 10.70 73.9
4 10:17:10 13.70 75.7
5 Service 10:54:40 58.80 86.2
6 truck 9:10:21 29.90 81.3
7 operator 10:02:09 15.00 76.3
8 12:23:16 158.10 93.3
9 9:59:10 4.10 66.9
10 12:05:56 196.20 94.9
11 10:55:39 55.80 85.8
12 12:23:50 132.90 92.1
13 12:03:54 9.60 73.1
14 12:52:47 62.90 86.7
15 12:20:11 18.90 78.0
16 | Tunneling 12:53:12 76.70 88.1
17 worker 10:36:19 46.80 84.5
18 12:52:00 20.40 78.5
19 11:08:45 78.90 88.3
20 10:08:25 16.30 76.9
21 10:05:03 25.30 80.1
22 10:11:20 94.80 89.6
23 10:12:19 113.70 90.9
24 11:12:14 107.30 90.5
25 12:05:22 90.10 89.2
26 11:43:04 1.40 59.2
27 11:07:39 3.70 66.2
28 Payloader 13:42:33 7.60 71.4
29 | operator 10:05:29 9.90 73.3
30 11:26:15 2.80 64.3
31 11:25:38 12.50 75.0
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Table 3 Workers' noise exposure level of company B

No Type of Mea.surement Dose 8Hr-
work time (%) | TWA(dB)
1 10:56:48 7.50 71.3
2 Backhoe 12:44:37 6.50 70.2
3 operator 11:30:22 47.60 84.6
4 11:41:11 39.90 83.4
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Table 4 Workers' noise exposure level of company C

No Type of Mea.surement Dose 8Hr-
work time (%) | TWA(dB)
1 Shotcrete 2:11:04 7.60 715
machine
2 operator 1:28:19 12.00 74.7
3 12:34:02 148.10 92.8
4 10:51:34 25.60 80.2
5 12:57:13 130.80 91.9
6 10:52:03 181.10 94.3
7 | Tunneling 10:47:25 29.40 81.2
g | worker 10:13:31 14210 | 925
9 10:47:00 10.00 73.4
10 12:44:35 6.10 69.8
11 10:16:21 47.90 84.7
12 13:39:34 9.10 72.7
13 Payloader 11:34:18 16.40 76.9
14 operator 1:48:06 4.89 68.2
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Table 5 Noise exposure level by type of work

Type of 8Hr- Arithmetic Standard
work TWA(dB) |mean TWA(dB) | deviation
Tunneling 66.9 ~ _
worker 94.9 85.0 7.35
Jumbo drill 82.5 ~ _
operator 84.2 83.5 0.60
Backhoe 70.2 ~ -
operator 84.6 73.2 5.19
Shotcrete
machine 68.2 71.5 2.65
74.7
operator
Service truck 76.3 ~
operator 86.9 81.3 4.04
Payloader 59.2 ~
operator 81.3 71.7 6.25
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