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Noise Evaluation of the Rumble Strips Constructed at Tall Gate of Highway
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ABSTRACT

PURPOSES : This study evaluated a measuring technique for tire-pavement interaction noise that uses a noble close proximity (NCPX)
method as well as for noise level measured inside of a car (e.g., Inside Noise Level) in term of rumble strips constructed at a tall gate.

METHODS : According to the measurements of NCPX and inside noise level (INL), 1/3 octave band frequency analysis and overall noise
level calculation were conducted in order to evaluate noise levels of NCPX and INL, depending on types of rumble strips.

RESULTS : The tested sections of general concrete pavement surface and two different types of rumble strips were evaluated, using 1/3
octave band frequency analysis and overall noise level. From the analyzed results, it can be concluded that rumble strips generate a relatively
huge noise levels when compared to the concrete pavement surface.

CONCLUSIONS : Noting that above 3 dBA different noise levels can let drivers know that they are getting close to toll gate; therefore, they
should apply their brakes. Thus, the noise levels of rumble strips are required to be reduced, based on considering the neighbors living near toll
gates.
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Fig. 1 Toll Gate of Bullam Mountain
(Source : Google Map)

Fig. 2= EAY(Direction 1) ¥ A5 H-F
(Direction 2)°f ths] HEAEY FFol WE A=
£ Hof a1 qloh A= FAof qlojAd= A 2 BY
4] (Detail A and Detail B)> 22 4|02 A 2t
g 59 Zo] 100mmo| ZolE 10mmoltt, 65“l
C(Detail C)2] 4= ¥4 A 4 B} Zo] £9] %
{t# o] Fig, 2014 Hole= ZAAH A5

o=

[o ){.El _1

Zol= AR 7
Datail "A"

""T' |

e Deta\\ y

Fig. 2 Types of Rumble Strips
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Fig. 3 Number of Traffics at Different Hours
(Tall Gate Report of Bulam Mountain, 2012)
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Fig. 6 NCPX Result of Section 1
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Table 1. Overall Noise Levels of NCPX Depending
on Directions and Sections

Noise Level

Direction 1|Direction 2| Average Dmergnce
against

Section Maximum Level

Section 1| 99.2dBA | 99.7dBA | 99.5dBA 14.8dBA
Section 2 | 109.9dBA | 108.1dBA |109.0dBA 5.3dBA
Section 3 | 112.0dBA | 113.6dBA | 112.8dBA 1.5dBA
Section 4| 113.3dBA | 115.2dBA | 114.3dBA 0dBA
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Table 2. Overall Noise Levels Inside the Car,
Depending on Directions and Sections

Direction Noise Level
Direction 1|Direction 2| Average Dg;e;ienr;(t:e

Section Maximum Level
Section 1| 67.3dBA | 64.5dBA | 65.9dBA 10.6dBA
Section 2 | 74.5dBA | 74.5dBA | 74.5dBA 2dBA
Section 3| 76.5dBA | 76.4dBA | 76.5dBA 0dBA
Section 4| 76.3dBA | 76.6dBA | 76.5dBA 0dBA
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