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A Comparative Study of Noise Prediction Method of Road Traffic Noise Map
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ABSTRACT

Recently, noise map is used widely by synthetic estimation method for noise reduction. For

correct manufacture of noise map, selection of suitable noise prediction method is important. This
study compares XPS31—-133 with CRTN, RLS90 which are widely used by foreign commercial

noise maps.
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Table 1 Ranking order for input dataset accuracyS)

Rank of Road Gradient Road Gradient
important (G>15%) (G<15%)
1st Vehicle velocity Vehicle velocity
2nd Road gradient Traffic flow
3rd Traffic flow Road gradient
4th Road surface type | Road surface type
5th Percentage of Percentage of
heavy vehicle heavy vehicle
6th Texture depth Texture depth
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Basic Nosie Level

L, (1h) = 42.24+10Log,, ¢ dB(4)
Ly, (18h) = 29.1+10Log,,@Q dB(A)

+

Correction for Percentage of heavy vehicles
and Traffic speed

C = 33Log,,(V+40+ ﬂVO)

oy
V) 68.8 dB(A)

+10Log,,(1+
* V: Traffic speed (km/h)
p : Percentage of heavy vehicles
_ 100f or 100F
q Q
f> F': heavy vehicle flow for 1h, 18h
q, @: total flow for 1h, 18h

—+

Correction for Gradient

C=03G dB(A) * Q' Gradient(%)

—+

Correction for Road surface

if, V= 75km/h, concrete surface
C =10Log(907D+30) —20 dB(A)

if, V> 75km/h, bituminous surface
C'=10Log(20TD+60) — 20 dB(A)
*TD: Texture Depth

if, V< 75km/h, impervious surface
C=—1dB(A)

if, pervious surface
C=—35dB(4)

+

Correction for Distance

C= —10Log,,( 3. 5) dB(A4)

*d': shortest slant distance

Prediction Noise Level

Fig.1 Calculation process (CRTN)
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L,, (25, basic) = 37.3+ 10log(M x (14 0.082 < P))

A71H, ME HH# a7 EZF(veh/h)EE A
TZ(ADD) S onlsty, P& 2.8tongs Z73he
ZFo] vl&, Copi AFHH, Credt Cov 44 =
o S5k kel m} Creris THEWHALS A T}ol
A% BAgAoln), Agrde thg3 g}

Ly = Ly + G+ G+ Cg,, + G,
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Table 3 Results of Traffic Flow (ol/hr)
Table 2 Input factors for emission noise level
(XPS31-133) 177t | 27+ | 373t | 49-3t | 5% | 673
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_ Table 4 Percentage of Heavy vehicles
3. AS05 s Y
2 a3 )]
) (th/hr) | (dl/hr) (%)
3.1 J[==A CRTN 949 887 48.3
OidAder FHY wgFgo]l vz dAsi, 15-2F| RLS90 1741 95 5.1
Forw w2 71298 wEss AdFA Bt XPS31-133| 1791 45 2.4
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Abgoly Bl S, dage Yol AL 157 XA XPS31-133 984 73 6.9
S Agste] 258 SY3EAT CRTN 382 462 54.7
25 Ao AFEE ASAE NL-18 249} 45-7H RLS90 714 130 15.4
NL—-20 1t)(Rionjit) o™, 1A]7HE¢H & =H 3} XPS31-133| 763 81 9.5
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Table 5 Results of Traffic speed

43 (km/h) 3 (km/h)
CRTN 63.6
177+ RLS90 65.8 58.8
XPS31-133 64.5 59.5
CRTN 34.4
273+ RLS90 34.7 33.8
XPS31-133 34.3 34.6
CRTN 54.6
37| RLS90 57.4 49.6
XPS31-133 55.1 52.1
CRTN 61.2
477+ RLS90 63.3 55.0
XPS31-133 61.8 57.0
CRTN 46.2
572k RLS90 45.6 49.5
XPS31-133 45.7 58.0
CRTN 60.2
677+ RLS90 65.7 40.7
XPS31-133 65.7 40.7
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Table 6 Comparison of measured and predicted
results
X437 | RLS90 |XPS31-133| CRTN
Leq| Lio | Leq | 2| Leq | &X}| Lio | 23
74.4| 78.7) 73.6| -0.8| 73.7] -0.7| 78.8| 0.1
72.5] 76.8| 70.8] -1.7| 70.7| -1.8| 75.7| -1.1
71.6| 75.8| 71.6 0| 72.4] 0.8| 75.5| -0.3
70.6| 74.6| 72.3| 1.7/ 71.1] 0.5| 76.9| 2.3
69.7| 73.8| 69.4| -0.3| 68.5| -1.2| 73.4| -0.4
72.4| 76.3| 71.9| -0.5| 70.8| -1.6| 78.7| 2.4
71.8| 75.9| 69.1] -2.7| 69.3| -2.5| 73.8| -2.1
69.5| 73.1| 68.5| -1| 68.1] -1.4| 74.1 1
68.1| 71.6| 67.3| -0.8) 67| -1.1| 72| 0.4
69.5| 70.3| 68.5| -1| 69.4| -0.1| 73.1| 2.8
69.7| 73.4| 67.8| -1.9| 67.4| -2.3| 72.4| -1
65| 67.8| 67.4| 2.4] 68.3] 3.3] 70.3| 2.5
67.6| 70.6| 69.3| 1.7| 67.8] 0.2| 70.3| -0.3
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Fig.2 Comparison of measured and predicted

results
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