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Fig. 4.1: Configuration of sound filed for evaluation of barrier performance.
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Fig. 4.2: 1/3 octave band spectra of road traffic noise models.

Table 4.1: A-weighted relative spectrum of road traffic noise for European-Standerd model
described in European-Standard EN 1793-3.
Frequency [Hz| | Relative level [dB(A)] ” Frequency [Hz] l Relative level [dB(A)] |

100 -20 630 -11
125 -20 800 -9
160 -18 1000 -8
200 ; -16 1250 -9
250 -15 1600 -10
315 -14 2000 -11
400 -13 2500 -13
500 -12 3150 -15
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Table 4.2: A-weighted relative spectrum of road traffic noise for ASJ model.

Frequency [Hz| I Relative level [dB| ” Frequency [Hz] I Relative level [dB] J

63 -34.4 500 -11.7
80 -30.7 630 -10.5
100 -27.3 800 -9.6
125 -24.4 1000 -9.2
160 -21.5 1250 -9.1
200 -19.1 1600 -9.4
250 -16.9 2000 -10.0
315 -14.9 2500 -11.0
400 -13.1 3150 -12.4

Table 4.3: Effect of porous asphalt pavement on 1/3 octave band level.
Frequency [Hz] ] Effect [dB| H Frequency [Hz] | Effect [dBﬂ

63 0.0 500 0.0
80 0.0 630 1.1
100 0.0 800 3.2
125 0.0 1000 5.4
160 0.0 1250 7.5
200 0.0 1600 7.3
250 0.0 2000 7.0
315 0.0 2500 6.8
400 0.0 3150 6.5
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Fig. 4.3: Tllustrations of noise barrier with various shaped edges and surface conditions
installed on the rigid ground. The barriers have infinite length and the cross section of each
barriers is uniform along the length.
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Fig. 4.4: Constructions of a double-cylindrical barrier (a), a branched barrier (b), a double-

dege barrier (c), and a barrier with side-panels (d).
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Table 4.4: Broad band insertion loss for tested barriers shown in Fig. 4.3 . The noise
spectrum for the European-Standard Model is used.

Broad band insertion loss [dB(A)]
Barrier type for each receiver positions ILpfean AIL
1 2 3 4 5 6
Plain 3m 16.2 151 13.6 15.8 154 149 15.2 0.0
4m 184 171 159 179 176 16.9 17.3 2.1
5m 19.9 186 17.7 19.2 193 184 189 3.7
6m 21.1 198 19.1 204 204 196  20.1 4.9
Tm 22.0 21.0 202 214 215 208 211 5.9
8m 229 220 21.1 221 222 218 220 6.8
9m 23.6 229 21.8 229 229 226 228 7.6
10m 241 236 224 235 235 233 234 8.2
Rectangular Rigid 17.7 160 144 169 164 158 16.2 1.0
Absorbing | 21.7 19.1 175 21.0 20.0 187 19.7 4.5
Soft 25.7 22.6 20.8 243 234 219 231 7.9
Cylindrical Rigid 15.8 147 13.1 152 148 144 147 -0.5
Absorbing | 21.2 188 172 20.3 19.5 184 19.2 4.0
Soft 25.2 225 205 23.7 229 21.8 228 7.6
T-Shaped Rigid 188 172 155 17.1 173 168 171 1.9
Absorbing | 22.9 20.1 183 21.3 21.0 19.6  20.5 5.3
Soft 26.3 23.1 212 246 239 224 236 8.4
Double-cylindrical Rigid 19.4 179 16.1 185 179 175 17.9 2.7
Absorbing | 22.5 20.0 182 21.3 20.6 195 204 5.2
Soft 26.1 229 21.0 243 235 222 233 8.1
Branch Rigid 203 179 164 19.0 189 175 18.3 3.1
Absorbing | 22.5 19.9 183 21.5 20.6 194 204 5.2
Multiple-edge Double 19.0 173 157 188 176 170 17.6 24
Side panel | 16.5 14.8 14.0 16.7 159 148 154 0.2

IL pseanis the arithmetic average of the broad band insertion loss at six receiver points.
AIL is change in mean insertion loss related to a 3m high plain barrier.
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Fig. 4.5: Comparison of performance of barriers with various shapes and acoustical con-
ditions for the European-Standard noise source model. Barriers are presented with AIL,
change in the mean insertion loss relative to a 3 m high plain barrier. Plain barriers of
various height plotted in left-end column represent the equivalent height.
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Table 4.5: Broad band insertion loss for tested barriers shown in Fig. 4.3 . The noise
spectrum for the ASJ Model is used.

Broad band insertion loss [dB(A)]

Barrier type for each receiver positions ILpfean AIL
1 2 3 4 5 6
Plain 3m 172 164 14.8 16.2 16.7 16.2 16.3 0.0
4m 19.1 186 172 184 18.6 18.4 184 2.1
5m 20.5 20.2 19.1 20.0 200 19.9 19.9 3.6
6m 21.6 214 206 21.2 21.1 21.1 21.2 4.9
7m 22.6 223 21.7 223 220 220 22.2 5.9
8m 23.5 23.1 22.7 23.1 22.7 228 23.0 6.7
9m 24.2 23.8 235 239 234 234 23.7 74
10m 24.9 243 24.1 246 24.0 24.0 24.3 8.0
Rectangular Rigid 188 174 157 174 177 17.0 17.3 1.0
Absorbing | 23.4 21.1 19.1 21.7 219 206 21.3 5.0
Soft 27.3 245 224 251 252 23.8 24.7 8.4
Cylindrical Rigid 16.7 158 14.2 155 16.0 155 15.6 -0.7
Absorbing | 22.6 20.6 18.7 21.0 213 202 20.7 44
Soft 26.6 24.2 21.9 244 246 23.5 24.2 7.9
T-Shaped Rigid 19.5 18.2 164 175 183 178 18.0 1.7
Absorbing | 24.2 21.8 19.7 21.9 225 21.2 21.9 5.6
Soft 27.8 249 22.7 253 256 24.2 25.1 8.8
Double-cylindrical Rigid 20.1 19.1 17.2 18.8 189 18.6 18.8 2.5
Absorbing | 23.7 21.6 19.6 219 221 21.1 21.7 5.4
Soft 275 24.6 225 25.0 252 23.8 24.8 8.5
Branch Rigid 21.5 19.4 17.7 196 20.4 19.0 19.6 3.3
Absorbing | 24.1 21.8 198 222 224 212 21.9 5.6
Multiple-edge Double 20.2 19.0 17.1 193 192 18.6 18.9 2.6
Side panel | 18.4 16.8 15.9 173 18.0 16.8 17.2 0.9

ILpfeanis the arithmetic average of the broad band insertion loss at six receiver points.

AIL is change in mean insertion loss related to a 3m high plain barrier.
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Table 4.6: Broad band insertion loss for tested barriers shown in Fig. 4.3 . The noise
spectrum for the ASJ(PAP) Model is used.

Broad band insertion loss [dB(A)]
Barrier type for each receiver positions ILptean AIL
1 2 3 4 5 6
Plain 3m 159 14.0 122 145 156 138 143 0.0
4m 17.3 16.8 14,5 16.6 17.1 16.6 16.5 2.2
5m 18.7 188 164 181 182 18.6 18.1 3.8
6m 19.8 20.1 180 193 192 19.8 194 5.1
7m 20.8 209 195 203 20.2 20.7 204 6.1
8m 21.6 216 20.7 212 210 213 212 6.9
9m 223 221 218 220 216 218 219 7.6
10m 23.0 225 226 226 222 222 225 8.2
Rectangular Rigid 172 149 130 156 165 14.6 15.3 1.0
Absorbing | 21.0 18.0 16.1 19.3 198 17.6  18.7 4.4
Soft 950 21.5 194 228 232 209 221 7.8
Cylindrical Rigid 154 13.5 116 140 151 133 13.8 -0.5
Absorbing | 206 17.8 158 189 195 173 183 4.0
Soft 24.7 214 191 223 23.0 207 219 7.6
T-Shaped Rigid 182 16.0 139 158 175 156  16.2 1.9
Absorbing | 22.0 18.8 16.7 19.5 20.7 183 194 5.1
Soft 25,5 219 19.7 229 236 21.2 225 8.2
Double-cylindrical Rigid 188 16.7 146 173 18.0 163 17.0 2.7
Absorbing | 21.7 18.8 16.7 19.8 20.5 183 193 5.0
Soft 25.4 21.7 196 228 234 21.0 223 8.0
Branch Rigid 19.6 16.7 148 174 187 163  17.2 2.9
Absorbing | 22.0 189 17.0 20.0 206 18.4 195 5.2
Multiple edge Double 18.3 16.2 143 176 176 159  16.7 2.4
Side panel | 16.4 142 130 149 16.1 142 148 0.5

IL pfeanis the arithmetic average of the broad band insertion loss at six receiver points.
AIL is change in mean insertion loss related to a 3m high plain barrier.
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Fig. 4.6: Comparison of performance of barriers with various shapes and acoustical condi-
tions for the ASJ noise source model. Barriers are presented with AIL, change in the mean
insertion loss relative to a 3 m high plain barrier. Plain barriers of various height plotted
in left-end column represent the equivalent height.
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Fig. 4.7: Comparison of performance of barriers with various shapes and acoustical condi-
tions for the ASJ(PAP) noise source model. Barriers are presented with AIL, change in

the mean insertion loss relative to a 3 m high plain barrier. Plain barriers of various height

plotted in left-end column represent the equivalent height.
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Fig. 4.8: Spectral efficiency for barriers with each edge shapes and boundary conditions

shown in Fig. 4.3 . Results are presented in terms of the change insertion loss relative to

the 3m high plain barrier.
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Fig. 4.9: Comparison of spectral efficiency for rectangular, T-shaped, and cylindrical design
with a rigid and a soft surface.
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Fig. 4.10: Constructions of devices installed on a barrier edge, Noise-reducer (a), Absorbing
T (b), Softop (c), and Soft T (d).
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Table 4.8: Broad band insertion loss for tested barriers shown in Fig. 4.10 . The noise
spectrum for the ASJ Model is used.

Broad band insertion loss [dB(A)]

Barrier type for each receiver positions ILptean AIL
1 2 3 4 5 6

Noise-reducer 188 174 153 172 182 171 17.3 1.1

Absorbing T 209 184 164 184 199 181 18.7 2.4

Softop 20.7 18.2 16.6 18.9 19.7 179 18.7 2.4

Soft T 23.3 206 189 21.2 21.7 20.2 21.0 4.7

ILpeanis the arithmetic average of the broad band insertion loss at six receiver points.

AIL is change in mean insertion loss related to a 3m high plain barrier.

Plain
[@g]
A
5T | em
4
5m
3 ——
2 4m
1 —
0 3m
-]
ASJ model

Fig. 4.11: Comparison of performance of barriers with devices shown in Fig. 4.10 for the

ASJ noise source model. Barriers are presented with AIL, change in the mean insertion

loss relative to a 3 m high plain barrier. Plain barriers of various height plotted in left-end

column represent the equivalent height.



4.4 ERBFKRL v V2 FORTROBETHRELK 117

THO2OTEILy DOWHEL L7290, FDOFHEENEIZIIHROEISMZ, BT 2
EDFBEIMboTwh, CORKRE, FBELHVAY 7 My UPRZ2EOREFD
BEEL Y VERFOMREFOLBRT A LB TS,

VI M TRI Yy V& AIL T4.7dB LS AIRE L 2P TEROIRIE V. FMEET
i34 6m OEEE L FEDHMREFFDO,

I IT, BEIHRMSEROMEE A D720, BEARY MV ASI(PAP) Model # Fiv
72356 OFHifE % Table 4.9 IR T, ShF TLREMBICHBENRNFELER L Fig. 4.12 13577,
7, BE3m DEBEIITARED 1/3 47 5 — TN FEBEESEMN% Fig. 4.13 IR,

5 ASJ Model 12at$ AR & BT 5 &, BEAHEKEHEOR &KL v YOME
DIREL B0 h b, FMETIZ0525 08dBEEKTLTNWSE, ZIT, Fig. 4.13
%AHBLVTROEBRT v Vb Z0%E 13 500Hz UL LOFRTHEEIEONS, BEHTy
VICREE0mm DI AT —VEEELTBY, Fig. 3.9 IR L L) ICE0WEFHFIT
500Hz fHEP S 41C k& (%5, T D%, Noise-reduser, REW T BOFRIIEFHTIZ
Fig. 48 IR L7-BRIMTH A G S LU/ EmERL, 500Hz EELEL LT, TEHET
VO THDERBLHITKEL R AEMERT, 72, Softop IXTT3K 500Hz ¥fE & x4
WHIBEPKRELRB LI CHEEITENT VS, Fig. 42 TRLULAZ XD ICHEAEHEREIC L 2
BERBHEFREVFREEHRL Y VOBROKREVFBII BT 2, 205, TOWHBT
REBEOHRIILIYVTTADEEIANF —HITHINS L oTWDE, TDX) RFBICKE
BEREFORRIy VEHVTY, BEEFRINTAIHRIZIZNIEIER LNV L5 H
bo BHHBBEEDHBETIARY PVOY -2 2P LEETHAILIIINEITHR
RTCEZBYTHY, BEANRI MILHo BRIy VERFT A ZENZORKRICE- T
bRENTWED,

2L, ENFROLy VOMROMH LEMBIIIILAEEDLL v, ZOBE[IZRIET
BN EREGZR BRIy VI L TAONIZbDERLETH 5,



118 FAERRT v YRRE RO FREOETHELE

Table 4.9: Broad band insertion loss for tested barriers shown in Fig. 4.10 . The noise
spectrum for the ASJ(PAP) Model is used.

Broad band insertion loss [dB(A)]

Barrier type for each receiver positions ILpfean AIL

1 2 3 4 5 6

Noise-reducer 17.0 145 125 15.0 16.7 14.3 15.0 0.6
Absorbing T 18.7 153 134 157 179 15.0 16.0 1.6
Softop 18.6 152 13.6 16.5 17.7 15.0 16.1 1.7
Soft T 21.1 17.7 159 188 198 17.3 18.4 4.1

ILppeanis the arithmetic average of the broad band insertion loss at six receiver points.
AIL is change in mean insertion loss related to a 3m high plain barrier.

AlIL Plain
(dB]
5 —— 6m
4 W4 1
5m I
3 JR —
4m
2
11
0 3m
L ASJ(PAP) model

Fig. 4.12: Comparison of performance of barriers with devices shown in Fig. 4.10 for
the ASJ(PAP) noise source model. Barriers are presented with AIL, change in the mean
insertion loss relative to a 3 m high plain barrier. Plain barriers of various height plotted
in left-end column represent the equivalent height.
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Fig. 4.13: Spectral efficiency for barriers with each edges shown in Fig. 4.10 . Results are
presented in terms of the change insertion loss relative to the 3m high plain barrier.



