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Abstract

As the area around the crossroad was designated as a residential area, the noise level was
predicted by using a noise prediction software for four crossroads vulnerable to road traffic noise,
and noise prediction was carried out by applying a noise reduction plan for areas that exceeded the
standard by comparing the analyzed predicted noise level with the noise environmental standards. As
a result of analyzing the predicted noise level, it was predicted that most of the four crossroads would
exceed the environmental standards, so noise reduction measures are expected to be necessary. In
particular, when looking at the excess rate of the predicted noise level compared to the noise
environmental standards, it was found that it exceeded 2.6% to 12.9% in the day and 11.1% to 30.2%
in the night, and the noise level at night was predicted to exceed the standard significantly compared
to the day noise level. In this study, soundproof walls and low noise pavement were applied as a
measure to reduce noise, and when a 3-meter soundproof wall was installed in the center of the road,
noise was reduced by up to 1.6 dB(A) during the day, and noise reduction effect of 2.3 dB(A) at night.
When the low noise pavement was applied, the predicted noise level was expected to meet the noise
environmental standards at most points during the day, but various studies are expected to be needed
to meet the noise environmental standards at night.
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Table 1. Specifications for four crossroads
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Fig. 1. Noise prediction points and measurement points
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Table 2. Comparison of predicted noise level and measured noise level

o5 9% 5 22 o} gk
1= Al7
T i (dB(A)) (dB(A)) (dB(&))
Z716:00~22:00) 73.4 72.6 0.8
A-center
07 K22:00~6:00) 69.4 69.6 0.2
A-1 Z27H6:00~22:00) 68.5 72.8 43
0}7H22:00~6:00) 65.4 71.6 6.2
Z2716:00~22:00) 71.1 71.4 0.3
B-center
07 K22:00~6:00) 67.7 68.8 1.1
B-1 Z27H6:00~22:00) 66.7 67.0 0.3
07 K22:00~6:00) 61.1 59.9 1.2
Z7H6:00~22:00) 72.4 71.4 1.0
C-center
0}71(22:00~6:00) 67.8 67.8 0.0
o9 Z716:00~22:00) 71.9 72.4 0.5
07 K22:00~6:00) 67.7 68.7 1.0
Z7H6:00~22:00) 71.0 70.8 0.2
D-center
0}7H22:00~6:00) 65.6 67.4 1.8
Do Z2716:00~22:00) 67.2 67.8 0.6
07 K22:00~6:00) 61.1 63.0 1.9
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Table 3. Predicted noise levels according to traffic factors

Z=7} A7) (6:00~22:00) olzF AJZHY (22:00~6:00)

P | =1= = = =

B T hPR} ds iR} %

TE g T aoug oy A= TR 2qulg oy A8E

el (%) (dB@a) °° (%) (dB(A))

A-center - - - - 73.4 - - - 69.4

A-1 A3Y 663.0 12.7 32.0 68.5 320.0 8.4 416 65.4

(A-1)) 558 668.0 3.4 28.4 (72.8) 182.0 5.8 40.7 (71.6)
A3Y 1244.0 5.1 18.5 528.0 43 30.3

A-2 — 71.5 67.4
A 5131 1609.0 7.2 18.5 615.0 6.9 31.4
A3Y 771.0 7.6 18.6 254.0 7.6 31.7

A-3 - 67.0 62.5
513Y 404.0 5.2 17.1 136.0 55 33.9
A3Y 1303.0 46 20.9 418.0 5.1 36.6

A-4 — 70.5 66.4
513Y 1301.0 8.1 15.4 586.0 5.1 32.6

B-center - - - - 71.1 - - - 67.7
A3Y 170.0 5.4 15.4 38.0 6.7 14.8

B-1 — 66.7 61.1
513Y 392.0 4.0 8.4 103.0 46 19.9
A 2261.0 3.7 43.4 737.0 3.7 53.3

B-2 — 73.1 69.5
B a8 2274.0 46 26.0 567.0 6.3 47.4
A3Y 454.0 75 22.0 176.0 5.1 28.7

B-3 - 68.1 63.2
5131 393.0 9.7 9.4 132.0 9.0 17.8
A 2494.0 5.5 415 645.0 6.9 54.7

B-4 — 72.9 70.0
a8 2320.0 45 35.2 794.0 3.9 52.9

C-center - - - - 72.4 - - - 67.8
A3Y 1003.0 4.4 28.9 208.0 8.6 33.7

C-1 - 67.1 61.6
5131 664.0 1.2 25.9 142.0 1.6 30.5
A3Y 1117.0 5.7 21.6 320.0 8.8 31.9

C-2 - 71.9 67.7
C 513Y 1163.0 5.4 19.8 312.0 7.1 29.0
A3Y 578.0 3.8 31.7 155.0 10.8 35.6

C-3 - 68.8 65.6
513Y 735.0 3.7 24.0 216.0 6.2 32.7
ca A3Y 1302.0 5.0 21.5 360.0 6.9 29.5
513Y 1437.0 6.8 19.0 372.0 13.3 26.1

D-center - - - - 71.0 - - - 65.6
A3Y 1430.0 5.2 25.8 422.0 4.4 37.4

D-1 — 68.6 63.8
513Y 1356.0 5.4 27.4 341.0 6.1 33.7
A3Y 431.0 2.0 25.5 86.0 1.3 28.7

D-2 — 67.2 61.1
D 513Y 514.0 2.5 25.4 133.0 1.9 32.0
A3Y 1272.0 5.6 25.1 322.0 6.4 36.1

D-3 - 68.3 63.2
5131 1293.0 5.4 24.0 363.0 48 35.4
A3Y 77.0 5.9 50.0 15.0 3.9 50.0

D-4 — 59.8 52.5
5131 47.0 2.3 50.0 8.0 0.0 50.0
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Fig. 5. Predicted noise level distribution at four crossroads(2D)
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Fig. 6. Predicted noise level distribution at four crossroads(3D)
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Table 4. Comparison of predicted noise levels according to soundproof walls (Tl dB(A)
e Z7F A7 (6:00~22:00) oRF AR (22:00~6:00)
- A8 A lm 2 m 3m A8 A 1 m 2 m 3 m
A-center 73.4 7(3_')4 7(3_')4 7(?1')4 69.4 6(9_')4 6(9_')4 6(9_.)4
A-1 72.8 (E)ﬁ) (lzo'_?;) ( 12026) 1.6 (11)'.15) (20'.15) (A701.6)
A2 715 (11)'.14) (l%_gw (2%78) 074 (Z%.(zl) (Z%-77) (Z%-%)
L S ¢ N . LR N N )
A-4 70.5 O oy don Bt oy (den (aos)
B-center 71.1 (l%,92) (l%i) (1%,711) 67.7 ( 2?)52) (270.,52) (ZZ).%)
B-1 %7 o) won  @oh M oy 0 o
B-2 73.1 (izo‘?z) (lzo'?z) ( 1%92) 69.5 (Z%.Sz) (Z%.gm (2%.32)
B-3 68.1 6(8_‘)1 6(%)1 6(%’)1 63.2 6(5:')2 ( Z%,ll) (235,11)
B-4 72.9 (1%2) (fog) ( 2202) 70.0 (Z%.gz) (Z%.SZ) (2%?2)
C-center 72.4 (120'?1) (l%,zz) (l%é) 67.8 (Z%Z) (270.,62) (27()?2)
C-1 67.1 (Z%%) (z‘t’l’zl) (251%) 61.6 (2%79) (i%,%) (2%2)
Cc-2 71.9 (115.72) (20'_63) ( 2063) 67.7 (Zﬁ) (27(5.5)2) (270'.52)
c-3 68.8 (Z%%) (271'_%) (271'3) 65.6 (Z%i) (Zé(l)%) (2%.79)
D-center 71.0 (1%?1) (l%?l) (l%?l) 65.6 (Z%i) (Z%i) (Z%i)
D-1 68.6 (Z%i) (Z%i) ( 2%33) 63.8 (2%71) (Z?E)g) (Z%Z)
bz o2 o S FLT g SD e el
D-3 68.3 (2%_12) (Z%%) ( 2701) 632 (2%.02) (220'.93) (szi)
D-4 59.8 52)8 52')8 5(?')8 52.5 5(2_')5 (220.%1) (Z%ﬁ)
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Table 5. Comparison of predicted noise levels according to Low-noise pavement

A-4X)A B-centerX|A, C-2X|A, D-centerX]%lo]
F7MH0R 48 WIE oz AEHUCE oY
ARIOM = 553 vied AMagsxrd A8 A9

B-1A1, C-1A1, D-2A10] ¥ ARIT 4.8 £737]
Z0] 55 dB(A)2 oJUj2 o =& Qct

(HS1: dB(A)

27t X2 (6:00~22:00)

OoRzt A7 (22:00~6:00)

=] = = = =1 == = =
D s B T T S S
A-center 73.4 70.4 68.4 66.4 69.4 66.4 64.4 62.4
A-1 72.8 69.8 67.8 65.8 71.6 68.6 66.6 64.6
A-2 71.5 68.5 66.5 64.5 67.4 64.4 62.4 60.4
A-3 67.0 64.0 62.0 60.0 62.5 59.5 57.5 55.5
A-4 70.5 67.5 65.5 63.5 66.4 63.4 61.4 59.4
B-center 71.1 68.1 66.1 64.1 67.7 64.7 62.7 60.7
B-1 66.7 63.7 61.7 59.7 61.1 58.1 56.1 54.1
B-2 73.1 70.1 68.1 66.1 69.5 66.5 64.5 62.5
B-3 68.1 65.1 63.1 61.1 63.2 60.2 58.2 56.2
B-4 72.9 69.9 67.9 65.9 70.0 67.0 65.0 63.0
C-center 72.4 69.4 67.4 65.4 67.8 64.8 62.8 60.8
C-1 67.1 64.1 62.1 60.1 61.6 58.6 56.6 54.6
C-2 71.9 68.9 66.9 64.9 67.7 64.7 62.7 60.7
C-3 68.8 65.8 63.8 61.8 65.6 62.6 60.6 58.6
D-center 71.0 68.0 66.0 64.0 65.6 62.6 60.6 58.6
D-1 68.6 65.6 63.6 61.6 63.8 60.8 58.8 56.8
D-2 67.2 64.2 62.2 60.2 61.1 58.1 56.1 54.1
D-3 68.3 65.3 63.3 61.3 63.2 60.2 58.2 56.2
D-4 59.8 56.8 54.8 52.8 52.5 49.5 475 455

Fig. 7. Soundproof walls applied to noise

prediction software
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