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Characteristic of Road Traffic Noise According to Road Vertical Alignment
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ABSTRACT

PURPOSES : The purpose of this study is to research the influence of road traffic noise by road slope through the analysis of the field road
traffic noise and determine consideration of road slope in the case of appling active noise cancellation.

METHODS : This study measures vehicle's noise by the NCPX method at the three field sections such as uphill, downhill, and flatland. Total
sound pressure and sound pressure level by the 1/3 octave band frequency are calculated through the raw field data. Total sound pressure level
is compared by ANOVA test and T test statistically. The results obtained are compared in accordance with the road slope and the progress of
the uphill section.

RESULTS : The noise characteristic of early, medium, and last parts of uphill was found to be consistent when the vehicle was travelling
uphill section. The result of statistical test, it was shown that total sound pressures are not different each other. According to the comparison by
the geometry, sound pressure of the uphill section was higher than those of the flatland and downhill section in high frequency band. By the
result of statistical test, total sound pressure are different according to geometry in the case of high vehicle speed. In the comparison result by
road slope, each sound pressure level was found to be consistent in total frequency. However, total sound pressure proportionally increased
according to road slope.

CONCLUSIONS : 1t is found that the effect of road slope on noise generation was little in this experimental sites.
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Fig. 5 Noise Investigation Section of Sindoon—Myeon
(Source : Google Map)
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Table 1. Descriptive Statistics

h)

Descriptive Statistics

Frequency (Vehicle Speed : 40kph) Speed - Mean
(kph) Location N (dB(A) SD
Early Part 5 91.94 0.51284
Fig. 9+ F3¥&% 60kphd] Fob H S-S 40 | Medium Part | 5 92.60 0.77782
Uetd Aolt}, F845 % 40kphe) vpR7R| 2 o =2ub Last Part 5 91.34 0.95289
SupEo| A 2 FRbo] u]s)] 24 2fo]E Helow ¢ Earlly Part 5 96.98 0.30332
2ub A5 w2 Fukpd Sote] fagh doli i
ast Par . .
Z] oo}
s ot Early Part 5 100.80 0.44721
80 Medium Part | 5 101.20 0.44721
120 —=-Uphill Early Part Last Part 5 101.00 0.70711
100 —&—Uphill Medium Part
—+Uphill Last Part
— Table 2. ANOVA-test Result
Sound
Prf:::lre 60 - ANOVA-test
dB{A)
| Speed Sum of | The Degree | Mean P—value
(kph) Square | of Freedom | Square
20 1 ithi
Within - 3 972 2 1.986
o Group
16 25 40 63 100 160 250 400 630 1k 16k 25k 4k 6.3k 10k 16k 40 |Between 0.070
——— Group 7.104 12 0.592
] Sum 11.076 14
Fig. 9 Sound Pressure Level by 1/3 Octave Band Within
Frequency (Vehicle Speed : 60kph) Group | 0% 2 0.798
60 |Between 1908 12 0.159 0.026
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Table 3. Descriptive Statistics and ANOVA-test Result

Descriptive Statistics

Speed ) Mean
(kph) Location N (dB(A) SD
Early Part 5 99.66 0.11402
60 Medium Part| 5 100.08 0.52631
Last Part 5 99.74 0.23022
Early Part 5 103.20 0.83666
80 Medium Part | 5 103.60 0.89443
Last Part 5 103.40 0.54772
ANOVA-test
Speed Sum of [The Degree| Mean
P-value
(kph) Square |of Freedom| Square
Within 14 497 2 0.249
Group
60 0.156
Between | 4 475 12 0.14
Group
Sum 1.869 14
Within 14 400 2 0.200
Group
80 0.723
Between | 500 12 0.600
Group
Sum 7.600 14
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Fig. 13 Sound Pressure Level by 1/3 Octave Band
Frequency (Vehicle Speed : 40kph)
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Table 4. Descriptive Statistics and ANOVA-test
Result

ANOVA-test

Speed Sum of [The Degree| Mean P—value
(kph) Square |of Freedom| Square
Within 14 457 2 1784
Group
40 | Between 3.892 12 0.210
Group
Sum 5.049 14
Within 14 401 2 0.701
Group
60 | Between 7688 12 0.641 0.366
Group
Sum 9.089 14
Within | 5 133 2 1.067
Group
80 | Between | 5 44, 12 1133 | 0417
Group
Sum 15.733 14

Descriptive Statistics

S(Eiﬁ;j Location N (Z/lgar;) SD
Early Part 5 95.44 0.68775
40 Medium Part | 5 95.96 0.67676
Last Part 5 96.08 0.20494
Early Part 5 100.62 0.84971
60 Medium Part | 5 101.20 0.83666
Last Part 5 100.50 0.70711
Early Part 5 104.40 0.89443
80 Medium Part| 5 104.40 1.51658
Last Part 5 103.60 0.54772
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Fig. 16 Sound Pressure Level by 1/3 Octave Band
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Table 5. Descriptive Statistics and ANOVA—test Result

Descriptive Statistics

S(ESE? Location N ((’\jﬂg (T)) SD
Flatland 5 90.92 0.60992
40 Uphill 5 92.54 0.70922
Downhill 5 90.60 0.93541
Flatland 5 96.88 0.33466
60 Uphill 5 97.72 0.33466
Downhill 5 96.84 0.16733
Flatland 5 101.40 0.89443
80 Uphill 5 101.20 0.44721
Downhill 5 100.80 0.83666

ANOVA-test

Speed Sum of [The Degree| Mean P—value
(kph) Square |of Freedom| Square
Within 140 817 2 5.409
Group
40 | Between 7000 12 0583 0.004
Group
Sum 17.817 14
Within |5 469 2 1235
Group
60 | Between 1008 1 0.084 0.001
Group
Sum 3.477 14
Within 1 933 2 0.467
Group
80 | Between 6.800 12 0567 0.462
Group
Sum 7.733 14
2o FY¥EE 40, 60kphe] A9 F+o2RE°] 0.055
o 2L A YehiglaL, AiR7He 712k, of
g B A=W ko] B, e=uh yuh 77t
Adow % gaae] Aol7 ik waeiAn, &
P42 80kphd] ¢ FogEo] 0.4625 UEHo] &

Aoz A 8 5 Sekdo] o)t lgie

4.3.2. S 7
Ul e A4S ez edt APolA S
&= 60, 80kphE FHiste] 23skqict, Fig. 19
T34 60kph4 Fubg ot

By =y
T o=

]

S

i

SN ettt FUEE 80kphe] B3
FA%HE 60kphe} vl Arks ot

-=-Uphill

71 -=«Downhill

Sound
Pressure 50

Level

dB(A)

40

20 1

L e e e e LI A s S S B e S S B |

16 25 40 63 100 160 250 400 630 1k 1.6k 25k 4k 6.3k 10k 16k
Frequency (Hz)

Fig. 19 Sound Pressure Level by 1/3 Octave Band
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Table 6. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean sD
(kph) Location (dB(A))
60 Uphill 5 99.90 0.65192
Downhill 5 98.92 0.67231
Uphill 5 103.80 0.44721
80 Downhill 5 103.00 1.00000
T-test
Speed The Degree Difference|Standard
(kph) t of Freedom P-value in mean | Error
60 2.340 8 0.047 0.98 | 0.41881
80 1.633 8 0.141 0.80 |0.48990
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Table 7. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean sD
(kph) Location (dB(A))
20 Uphill 5 95.82 0.75299
Downhill 5 94.62 0.57184
60 Uphill 5 101.20 0.44721
Downhill 5 101.40 0.54772
Uphill 5 104.60 0.54772
80 Downhill 5 105.20 0.44721
T-test
Speed i The Degree P—value Qiﬁerence Standard
(kph) of Freedom in mean | Error
40 2.838 8 0.022 1.20 | 0.42285
60 |-0.632 8 0.545 | -0.20 | 0.31623
80 -1.897 8 0.094 | -0.60 |0.31623
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