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ABSTRACT

According to the survey for working environment of the cashiers in highway tollbooths, workers
replied that noise was the most harmful substances next to air pollutant in the tollbooth. Researches
on the noise levels exposed to cashiers in the highway tollbooth scarcely have been performed.

Therefore, the aim of this study was to acquire baseline data to prevent health impairments of the

cashiers by evaluating noise level exposed to them.

Noise dosimeters were used for monitoring work-

ers' noise exposure level in the tollbooths at 8 different highway tollgates. The noise levels of toll-
booths did not exceed noise exposure limit of the ministry of labor, 90 dB(A). The average TWA
inside of the tollbooths was 55.4 dB(A) and the average TWA outside of tollbooths was 58.3 dB(A).
The average TWA outside of tollbooths was slightly higher than that of inside of tollbooths.
However, the significance probability(p-value) was 0.255 which means statistically not significant. The
noise levels inside and outside of tollbooth were statistically significant to both mean traffic volume

per day and traffic volume of passenger car.
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Fig. 2 Measurement of outside tollbooth
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Table 1 Information of tollbooth

Mean traffic Bzt it ki
Location | volume per passenger car | Pavement |Working
da to total traffic| of road hour
y volume
A 7474 88.7 % Concrete 8
B 14 052 90.8 % Concrete 8
C 26238 90.8 % Concrete 8
D 3200 90.0 % Concrete 8
E 67115 95.0 % Concrete 8
F 95 889 83.0 % Concrete 8
G 103 892 99.0 % Concrete 8
H 3000 75.0 % Concrete 8

A ZAT AeTTS Table 29F 2th

SETE F& lFelA e 8ARE AR

S5 T(8h-TWA)Z 40.2 dB(A)°IA 66.2 dB(A)=
I AY AFeE7]1ER0 90 dB(A)%F HlaLs)

S o W S HOY 859 Y F2 95

Ao 8AIE AIIPEEE A e TE(8h-TWA) FA]

48.1 dB(A)°IA 802 dB(A)Z 1Y 8AIZF 2 48

w2732l 90 dB(A) ©]&tgit).
Aot A o3 FALSHE S Al

aFait.

HE 80dB= A% A9 a5 F2 Ui
xel SN B F7tae%(Lavg [TH=
801+ 39.1 dB(A)IIA 66.2 dB(A)S o1, <] F-of A
o] S7MASE(Lavg[TH=380])E 42.3 dB(A)°lA
80.2 dB(A) Tt

ThresholdE 434 & 4 8a74 F2
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Table 2 Noise level on inside and outside of toll-

booth
Location TWA [dB@)I Lav[gd(gg\)] " Lavg [dB(A)]
Inside | Outside | Inside | Outside | Inside | Outside
A 63.1 80.2 63.0 80.2 75.3 81.7
B-1 | 610 587 | 61.1 | 587 | 72.1 | 733
B-2 64.7 53.1 64.7 53.3 73.6 73.8
C-1 66.2 60.2 66.2 60.2 74.3 73.3
c2 |621] 502 | 623 ] 505 | 22| 7209
C-3 61.8 62.5 61.6 62.4 71.7 74.2
C4 |50 639 | 561 | 639 | 719 | 738
D 65.6 61.4 65.6 61.4 77.5 72.6
E-1 57.5 54.2 57.1 54.3 71.7 76.1
E2 |531] 660 | 526 | 661 | 728 | 772
E-3 56.0 60.6 55.9 60.6 73.3 76.6
E4 | 481 ] 602 | 487 | 60.1 | 71.0 | 738
F-1 48.1 48.1 48.0 47.4 73.1 75.3
F-2 51.8 54.2 51.1 423 73.8 75.7
F-3 50.2 54.2 50.3 53.8 72.8 74.2
G-1 | 531 552 | 532 | 548 | 71.1 | 747
G-2 61.0 59.7 61.2 59.9 74.4 75.6
G-3 452 | 56.0 | 457 56.3 69.1 74.7
G-4 40.2 72.1 41.0 72.1 67.8 78.5
H-1 | 402 | 587 | 391 | 585 | 656 | 713
H-2 57.5 | 48.1 57.5 48.5 714 | 69.7
Table 3 Measurement duration and peak level
o] vt 145 Yo ST S
Inside | Outside | Inside | Outside | Inside | Outside
A 7:17:12| 7:15:48 | 136.8 | 117.7 2 0
B-1 |7:05:46| 7:03:43 | 118.3 | 121.0 0 2
B-2 |7:03:24| 7:07:00 | 116.5 | 119.3 0 0
C-1 |8:02:21 8:01:32 | 117.8 | 118.6 0 0
C-2 |7:55:09 7:52:20 | 123.1 | 121.2 2 1
C-3  |8:21:39] 8:21:36 | 128.7 | 131.2 5 3
C-4 ]8:29:36| 0:15:06 | 129.4 | 119.6 3 0
D 8:25:50 | 8:02:39 | 1159 | 117.3 0 0
E-1 8:30:36 | 8:31:48 | 124.6 | 123.9 9 1
E-2 |7:58:02] 8:00:37 | 122.2 | 1153 6 0
E-3 | 7:54:56 | 7:58:35 | 126.1 | 1194 12 0
E-4 [8:24:11] 8:24:09 | 1204 | 123.3 1 5
F-1 7:41:30 | 7:41:52 | 124.0 | 114.7 1 0
F-2 | 7:24:41| 7:29:07 | 1159 | 115.9 0 0
F-3 | 7:33:36 | 7:32:41 | 131.5 | 130.8 2 0
G-1 |8:14:17| 8:17:19 | 124.1 | 1159 6 0
G-2 |8:23:14| 4:15:12 | 120.6 | 114.7 1 0
G-3 |8:47:27]| 5:00:06 | 128.4 | 118.0 7 0
G-4 |8:36:37| 5:34:42 | 132.3 | 1189 10 0
H-1 |7:48:19| 7:47:05 | 117.8 | 122.2 0 1
H-2 |8:06:13| 7:43:54 | 119.3 | 114.6 0 0

oF 8AIZF B3t SISl tvt C4 A= A
Hlo] S H2 A=AS AN on, A —‘?ﬁ/\]{}
o 15, S e vrA FRARL
= SAANY] gt %48& ?%9] i%O] ) g
thar wkete] 919 4 2)el s SA#E 8AIt

e
o2 ghkslel TWARRS a3t
Foo | Fo A 9] 3 A3k2 107.3 dB(A)IA 134.0
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oA 121.5 dB(A)STE AFAFA BTl Fek
Ao = 120 dB(A) o) &2%0] 12 ol 7tFow
WAk AE SALEolE Skl 120dB(A)E &
Hohe FA2SY 19 =E35E 100003 o]s)
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i, R 429 Hd FEL 583dBAE H& ¢
~r°ﬂ*1 SA% AgTeo] i w4 SAEHNeY
Table 404 HIzo] SAAOZ= Folgh Ao]7t gl
= Ao E YETHHp > 0.05).
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LEES
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Table 4 Average noise level of tollbooths

Position Mean SD t-value | p-value

Inside 55.4 79
TWA -1.172 0.255
Outside 58.3 8.6

Inside 72.2 2.6
Lavg -3.596 0.002
Outside 74.8 2.5
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Table 5 The effect of traffic volume to noise level

Inside Outside
Factor
B p-value B p-value
Daily mean
volume of -136.928 | 0.025 | -137.392 | 0.028
traffic
Traffic
volume of 127.139 0.03 131.408 | 0.029
passenger car
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Table 6 Factors affecting higher noise level in toll-

booths

Factor B S.E, Exp(B) | 95 % CI | p-value

Daily

mean | 38 144| 27.765 | 0.000 | 0N | 0,170

of traffic

Traffic

p::{i ; 34.899 | 26227 | 1433615 |* 990301 0,183

car
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