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ABSTRACT

PURPOSES : This research investigates traffic noise characteristics as change the transverse rumble strips shape from rectangular to cylinder
at toll plaza of highway.

METHODS : The traffic noise was investigated at two different places at toll plaza of highway. One is modified grooving, another is
employed cylinder shape of TRS instead of rectangular shape of TRS. A measurement of traffic noise was conducted at same location and time
period. The traffic volume information was gotten from office of highway office and vehicle speed was measured by speed measuring device.
The traffic noise measurement was conducted from 13:00 to 23:00 and by pass-by method. Also, the traffic noise was measured behind noise
barrier. Various distance from noise barrier(7.5m, 30m, 50m) and different heights(1.2m, 3m, and 5Sm) were parameter for measurement of
traffic noise in this study.

RESULTS : The class 1 vehicle was contributed from traffic volume which was increased 1,500. However, the distribution of traffic speed
didn’t change compare to previous investigated period. From this study, It was found that the external traffic noise was changed as function of
geometric shape of TRS. The external noise from modified grooving was less than 1.2dB(A) of the current TRS. A difference of traffic noise
was 20dB(A) before and after barrier. It came from a noise barrier effect as reduction of traffic noise. According to investigate a traffic noise
distribution near barrier, there is similar noise characteristic as function of height at 7.5m distance from noise barrier. Also, There is no different
traffic noise between 30m and 50m from source of the noise of sound barrier.

CONCLUSIONS : Based on this traffic noise investigation result, there is a clear characteristic difference as changed TRS shape. The traffic
noise was reduced by changed TRS shape. Specially, traffic noise was decreased although the traffic volume was increase for same
investigation time and period. It is implied that cylinder type of TRS significantly reduces the traffic noise. The specification of various TRS
will be studied in the future.
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(a) Before (Rectangle) (b) After (Cylinder)

Fig. 1 Transverse Rumble Strip Field Application

(b) After

(a) Before

Fig. 2 Groove Field Application

Buramsan Toll Plaza
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Fig. 3 Configuration of Improved Toll Plaza
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Class 1 2 3 4 5 Total
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Table 3. Traffic Noise Result as Function of Transverse
Rumble Strip Configuration(dB(A))

Aver

Time | 13114 115 |16 | 17 |18 |19 |20 | 21| 22 23
age

(hour)

Before |77.6(77.5(78.7|78.1| 79 [79.1[79.5[78.2(77.5(75.2[74.4/77.7
After |76.5[76.976.6(77.5(77.6| 79 [718.477.1(74.773.7]73.8 76.5

Before |, 1 1o6(2.1]0.6]1.4]01]11]11]28/ 1506 1.2
—After

Fig. 16 ek HEAET ] 7JA A-Zof jgt
WEHF ASHIE HojRT Q) Ag9] Hel= o
SaFo] Wiglel ATt AL Ho|al 9low 18A7HA]
L 2718l o] Fo= fAadts AL 2 4 itk Fig
16914 HEo] wEeFo] Z7gho|| e 258 Zashe
AL 2 ¢ glon o= g JEAEFQ Aoz

S=z2sts =28 - Mi5H M6z 37



10,000 8
1,000 80
<
2 @
- 3
o
> >3
o 10 753
s E
= 3
@
0 70
—— Total(Traffic Volume)-Before == Total(Traffic Volume)-After
5 Type2(Sound Level)-Bef; =" Type2(Sound Level)-After
1
65

13 14 15 16 17 18 19 20 21 2 23
Time(Hour)

Fig. 16 Noise Characteristics of Transverse Rumble
Strip Section

Table 4= T HEAEY M A-T9 238
stof tgh S¢S WeP L ok A A-o] Hat &
& Zkz7F 77.0db(A), 75.2dB(A)E B 1.8dB(A)7}
Aottt Aoz yeiyth A 2= 2349 4250
0.6dB(A) 43S, 214]19] &3F0] 3.3dB(A) H4a}
o] 7P 3A 3H4agt A 02 Yepytt, BE A ER
agol At Aog et HEAEYS fHeR
Aet &g A7 BAI7F = AL U Uk AFAE
Aol o 6dBA)7HA] Aastg oy A% A8 o

Table 4. Traffic Noise Result as Function of Transverse
Rumble Strip Configuration(dB(A))

Time | 13114 115 |16 | 17 |18 | 19|20 | 21 | 22| 23 V"
(hour) age

Before |77.176.9/78.277.6[78.5[78.9/78.6/77.4(76.3|73.973.2[77.0
After [75.4(75.875.676.2[76.4(77.676.975.2| 73 |72.2]72.675.2

Before

17(11]26(1.4|21|{1.3(1.7|2.2|3.3]1.7]0.6|1.8
—After

Fig. 17 2390 258 S48 £9 542

50m AofA S7gE &
] okzo| 1 YA = 1t
Agelron 15ARE 282 333
I ¥FR H(Bm, 7.5m)9] AFHA=
Epon o]=uou o gyt gotEch B
% 7.5m] ol ™(1.2m, 3m, 5m) £5-2 FASH Lt
Epyith a3 d o 2R HojAesE 3 A7 o] UEky

ot 30me} 50m A HY AFEE FARHA LERd

po)

Sound Level(dB(A))

//

5

Lo
N I
o

=
o
B
o
2
lo

ol
ol
o®
te d

e b &0 2 fr o

> o
ofs
ol

& % 2 9t
80
ﬁ’_—e—e——’S’—ﬁ/S\\
%5 \\e——‘ﬂ
70
65
60 A
o % ——

—&- Distance(3 0m), Height(1 2m) — Distance(7 5m), Height(1 2m) —s— Distance(7.5m), Height(3.0m)
= Distance(75m), Height(5.0m) ~* Distance(30m), Heighi(1 2m) ~ Distance(50m), Height(5.0m)

183 14 15 16 17 18 19 20 21 22 23
Time(Hour)

g. 17 Noise Characteristics by Measurement Point

e o
-
Hu
ui..ii-)

o
|\
o
=
offt
>,
2
El
off
ot
HE
N
091:’:
1P
H1
—
N
>
ol
=

_;rﬂo;
o b2 ol

o
=
e

DO

[oN

@

=

N

> B
Prl_rl

3R

o

oY %
QL
pacs
Hu)
ol
o
O
o®
il
[
|m
o
1o
=
>
=2
=)
gl
B~

QW

&

=g
oo e
2o
B>~
OELE
,rf g
w
& oy
> b
o ;.‘EL;
N

¥
SR

4 o

e

oM AT SAH el ol wgu Fo)
0 AE A 2347 £ Ao B
S

38  International Journal of Highway Engineering - Vol.15 No.é



o ©
o[>
|
Ay
o~
u
>
o

o
+
%0
39
T

=
o 2 g
- 1
3 x
>
2 >
o
o
Lﬁ“ o
g 1o
N
N
%
= o
o &L 1o
=2

o rlu

O
)
L
T
i

H
o r
o
oo
1E
Ho o
o
o
Qo
~
i 4y
%
i
>.

o

filo

(o]

ol

>~

N

)

D)

]

Rl

ol

2,

>

il

o dle

rr 1o
2
N
N

=2,
=
.
BN
>~
>
We,
=h
1%
tlo
o
X
Kl
i)
ek
ifi<}
fo
ox,
o
¥o,

References

An,D.S., Lee,J.J.,Kwon, S. A., Son, H. J., and Eo, M. S. (2013),
Noise Characteristics of Rumble Strip Types in Concrete
Pavement, Korean Society of Civil Engineers, KSCE
Conference & Civil Expo 2012

Carlson, P. J. and Miles, J. D. (2003), Effectiveness of rumble strips
on Texas highways: First year report, Texas Transportation
Institute, The Texas A&M University System, College Station,
Texas.

Cho, C. G. (2010), Traffic Noise Characteristic of Urban Major
Roads by the Traffic Flow Conditions, Journal of Korean
Scoiety of Living Environmental System, Vol.17,No. 5

Corkle, Jacqueline., Marti, Michael., Montebello, David. (2001),
Synthesis on the effectiveness of rumble strips, Minnesota Local
Road Research Board (LRRB) Minnesota Department of
Transportation, Office of Research Services.

Danish Road Institute, DRI, “http://www.adc40.org/presentations

/summer2007/08%20Rumble_strip_presentation_23Jul07.pdi” .
Higgins, J., and W. Barbel. (1985), “Rumble Strip Noise”,

Transportation Research Record 983, Transportation Research
Board, National Research Council, Washington, D.C., pp. 27-36.

Kang, D.J., Kim, J. M, and Park, J. C. (2004), Road Traffic Noise
Status and Prediction, Transactions of the Korean society for
noise and vibration engineering, Vol. 14. 1015-1020.

Kim, J. H.,, Kim, H. G., and Kim, J. S. (2012), Study on Traffic
Noise in Residential Area Near Urban Expressways . Journal of
Korean Society of Transportation. Vol. 30, No.2, pp.79-89.

KEC(Korea Expressway Corporation) (2012), Expressway
Construction Standard.

EFREE2FAH2012), LEEZ AL FA REE)

Kim, Y. K., Lee, S. W., and Yoo, T. S. (2007), Development of
Tire/Pavement Noise Simulator, Korean Society of Road
Engineers, 2007. Vol. 9, No. 3. pp. 51~62

Lee, J. J., Mun, S. H., An, D. S., and Kwon, S. A. (2012), Noise
Evaluation of the Rumble Strips Constructed at Tall Gate of
Highway, Journal of the Korean Society of Road Engineers,
Vol.14 No.5, pp-201-206

MLTMMinistry of Land, Transport and Maritime Affairs) (1999),
Highway Design Manual

(FEBYE (1999), = 2 HAHY)

Oh, H. U. (2010), Accident Reduction Effect of Rumble Strips by
Highway Geometric Characteristics, Journal of the Korean
Society of Civil Engineers, Vol.30 No.3D, pp.289-294

Park, J. C., Kim, Y. S., and Kang, D. J. (2008), Propagation
Characteristics and Effects of Road Traffic Noise, Journal of
Environmental Health Science, Vol. 34.no. 4, pp 311-315

Ryu, S. W., Lim, K., Park, K. J., Cho, Y. H. (2009), A Study to
Improve the Existing Rumble Strips, Journal of the Korean
Society of Road Engineers,Vol.11 No.1, pp.177-186

Walton, S., and E. Meyer (2002), “The Effect of Rumble Strip
Configuration on Sound and Vibration Levels” , ITE Journal,

pp- 28-32.
(Received : Oct, 22 2013, Revised : Oct, 26 2013, Accepted : Nov, 25 2013)

S=z2sts =28 - Mi5H M6z 39

it



