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A Case Study on the Characteristics of the Road Traffic Noise in Plant Communities

I-Hyoung Cho - Nae-Hyun Lee'™ - Jung-Sang Cho* - Jung-Yong Ko* - Young Sunwoo™* - Young-Min Park***

Institute of Strategy Environmental Research, Strategy Engineering Corporation
*Department of Environmental Division, Strategy Engineering Corporation

**Department of Environmental Engineering, Kon-kuk University « ***Korea Environmental Institute

ABSTRACT : This paper represents a comparison the difference between existence and nonexistence of soundproof trees for road traftic
noise. Also we suggested that the simple equation has been derived using a single regression analysis for predicting levels of Leqin at a
given distance from a road in terms of the flow rate, the mean speed of the traffic, and the percentage of the type vehicles in the exis-
tence and nonexistence of soundproof trees. We classified a vehicle into four and analyzed contribution rate to traffic volume. As a result,
the order showed as followed: light vehicle > medium vehicle > heavy vehicle > motorcycle. However, the results of analyzing contribution rate
with between traffic volume and traffic noise by the each type showed as followed; Motorcycle > Light vehicle > Medium vehicle > Heavy
vehicle. This study showed that the most a lot of traffic volumes of the three vehicles(light vehicle, medium vehicle and motorcycle) and
heavy vehicle were existed in 67 knvh and 61 km/h of car speed, respectively. The total traffic noise to the mean car speed decreased
because of the inflow a lot of traffic volumes between 2016 and 2388 in the range of 67 km/h of light vehicle speed, in traffic composi-
tion of 4.75% heavy vehicles, and 1.11% motorcycle. The final result for this study showed that statistical paired t-test for between exis-
tence and nonexistence of soundproof trees was significant(p <0.05) and the difference between daytime and night in the location of the
nonexistence of plant communities with the independent sample T-test was significant(p < 0.05). However, the independent sample T-test for
analyzing the variance of traffic noise between daytime and night was not significant(p > 0.05).

Key Words : Road Traffic Noise, Soundproof Trees, Contribution Rate, Vehicle Types, Car Speed, Traffic Volume, Distance, Statistical Test

Q9 : 2 AFAIE AgFel 2YY U Gu FLALS s ERaEs
o 57g FASGT A¥e VR EFE A A REB| AL s AFL 27
89 A2 GBe UL AFS LEvolz Uebith REWQH FEF SEV) BANA X}Ez}
SRAT, AT ABAE AZ SRS & BN AR LEes LA L ~TA0 B

98 a3 4ga% §

A0 E
=) i
E N
2 49

2
O o T 8
20 A b T
ob 2 M o 1
L 1w of R P e

3 59 6 mhelA 29} Ga0 HAE AT TE 09 D) BE SAA gt 3R 5
R4, BBA, 2Eve] HEIAE WETe) BE ABER o) = Saol 2857 ZAHAT, AEFH FRA GE 5
@ Aoz A t 43 FE zgwf T UG Aelp<00SyE At AEFR] S G AdAN TER Y Aol

“EI"

R AES $UT A% F AT 1 Aol(p<0057 AT o} W 4 ERGo

=

EANT B FTF oFES Aol E HEA

& AT, 798, A5 FF, AY £8, IEF, o147, A 4F

.M 2 o) A gA RARAATLANN =AY =4 A9 2 A

x29 E24EE5Y AFE RY FIE A9, FHE

S 2288718 92 2 937 S v 2 3 F ARAQANE A0 49d 2520 F0F
d, FoAAE BE A o WA § dBA) A & Afem Qe A8 A5 FAMAN FAE E2as
= gag fEolr. BY, FARFAVTAISODILIT 1) 9 H8FE 94 dste Ao Busty I B 4
N W 2Y - IR ARAG %@ FEOAW, B FAYBEL0) A2 24 ATAGY F WD A8 %
=& 83ts A9 71EE 5-15 dBA) A= &stE FF0) A AT 2HE 5%, dFE 2%7 FANEL 2HGL
W AduFEAAGY 4F g8 25 FAE EEHE 62~

¥ Corresponding author 69 dB(A)E BFE7EFS Jdojalal FA LARYe] 24 F
E-mail: kuknhlee@empal.com HE AdE 7122 233 £HS ADEA dejats AL

Tel: 031-386-9417 Fax: 032-386-9418



1294 zQY- oA - 234 - 1FE - A9F - 4IW

z =g’
A2 FFEARAGTE A 75 = HHT JERH
BAD Azt AZP AL BHEs] g5 2837
& AAS7IE 229 QAT AYe] HAAY, ditF
AR, EFARANY 52 FtASEI F7F 65 dB(A), oRE
55 dB(A), 49X 9, £ FIAY T2 T3 70 dB(A), oKt
60 dB(A)o]aL, ¥yt g, ALFHAY & 7 75 dB
7)

+2 YA
(A), kT 70 dB(A) ©l8t=2 71322 B itk E7 A4
—r%l?.fg(ng)oﬂ 93hd i%—é%iﬂ%ﬂ] 95t 65 dB(A)
@ Aol 289028
50 m o]4& Z%FJA] 17%»} HJ—@% U0 59 AL
Aok Fe Fata vk LN ZE AL 24
ol B FA L 71&F AgeziE AFFolof st
daF oz Sdido] 2323 APold, 2833 FAE
95 AR ez 7Hg 2ol AFsts PHe FeHe A%
AY Bese 2T, $FENE 25 Rol gwtFolnt
e B A - AFE JEd wWEd ol £ F
ou BeEd $gdd g AFE 7 59 2348
2g7AaTd B3 ATE ANSET A 2 £5Y
2@ as, FFE2IAAME o -%—’F%tﬂ 29 9%
3]

0,

g #F ATE AASG AZde B §e F3=2Y
A8 I B2 HZE £Y 2% ATE AANsa
58 #2220 ATARE Bd YUY 244 9@
&5FREFE 49 dBA)E YEgeH, S ASERA
2R 9% A= 55 dBA)Z VERE, AlEEE 61~
78%¢] 387 A7t Y A2E Yehgth ojgRo] £
Aols 28U By o AHEA, HH3d §
g8 7kx &a#E F3 Utk 53 AFY 7&A FFES

2 84 d71egd £3& £°17] 913 Brooklyn Queens
T&ERES WY £EL Ae UEF 83 AL
FAsA QUk. B2, HEF ZEF Fatd wE dr)ed
Az F23 HglA 4 BHg 59

9

0

2

, 32
+

+

2 g

A, a3 FAAY &8 7
T3 Utk oo FEAE BEE
Fststy] A8 AYstn o
AA9S RS FLE

s g BAYRE A,
£ B4 Bgd 520] Hay

g 3x, #EFFE a4
o7 AR g3 gYkY
718 d7E =29 $9d9 2A(FE AA$E, 4L
Fo], dol, Wol ¥)ol &ANEH nAe FFE A4
SAY ol5 9FE EUR U AAVIEH 24
2dg AAEA AT o £EAR ) B}E LgAFH
HEHE Bw9sy] A F2Ad £L gAY ERAA AF
A 58¢ detse AR FRRT Fasviy 449 &
3 A58 wEF, AT &= 2 olFA e 2
&g 74 B Uig 58S e F S 52 FEA o
& AdaTdE FPse Ao) A FPHAAL & Holrh
B ATE 7)1E A7 gEl 4% gAY E2ud AEES
o wE AR T3 Aolg BAGHCR Agshe

:ior

J. of KSEE / Vol. 28, No. 12, December, 2006

A Sl BAN EzLELS B3I SHE A3, olF
Addz el 2824 x4 RelE ARG Bt
A B AFE 71E AFA ANSA ZRQA AFALE
AP 9 S ARz oW JFS WALAN B
724 ARE &89 A0z AL

2. ity

21, BEEZA

1) =AHA3A 44

ey f5o gF Ae8AFE EZYXNE AAE] A
AagdE 4 &F%E FH0| %0111 IGA AR T B
Zsta ¢ A9e AP o] AHL FHol 10 mA|
Hol| «1” mgFoz Eo7} 017 m, T 0.2 m, YH]7} 7}
Z} 0.66 m, 0.58 mQl /A Hel| &3t HEFFH] =Y
AYeltt.

OEZIES

2 ave ZAMSL $4 FoRt AFWATA, TR,
dEA 9 L)) ZEF(I), A5 Ad, A2 2 2
FEAkmhng 5493 £F EEgozRe 2387
A Ast B2 FY MwTa 234974 A 52 &
o £, dPoiA 3 ERaT2g 9T vAE
29 3 Bl E2E z}ﬂé 5¢ 2Aee 334 1
53 A% 49 5¢ trol 24994

@) 24 9 23

2PYAE A7 B dhge] 9ol Acka g ¢
A2 Adale dAW E2RELL e FE vt}
g3 20023 SYLEE 20029 12€7hA F£7106:00~22:00)
T ok7H22:00~06:00) 2.2 o] BAY E2HESSS |
A A%ez 2FEh o @ FHY {7 HE &L
7o 9¥oz 43 R PBIRHE ol8SGT B =
Aol AFRE 287)(CR: 812A, Cirrus co., LTD)E 6TH(5%
o 0,10, 20 m, Y F: 0, 10, 20 m)E o] &AL
AFEE 238 95t £ (Speed Gun)(Radar type, De-
catur Electronics, Inc)Z o] &3l 28Xy, 28z, d¥A,
eEvlolz H¥Y ¥ A4/ AW $3¢ AL ¢
) AFE=E SPsgc
E3 BEF ZAE ASAE A8del L 3P4
0 5 2EBE Loz 2 F APLAN AL
A 2 ol B, B4 Jle9 2% AN BT - B4
Al(Korea, Model : 6210, YESTO,. co), ©]A1E¥-2%7)(Korea,
Model : KG-60TO, KAISE., co)Z AF&3%th

_4

@ A3 4 9 A7u§

A7) ZAF W&o et 249 AFEE SPSS 13 version for
window L2713 L o]l &3] Fig. 13} Zo] 1) 7]&= FA(H
ole] B¥EY wm, AFTIE o]&e AFT HEHA),



B AN & A7 AR YA TERELS B4 A AlAT 1295

1) Distribution characteristic for measured data

2) Assessment of mean and confidence interval
for measured data

3) Normal distribution, Skewness & Kurtosis
for measured data

® Comparison of Leq,r between day and night

® Comparison of Leq,i according to a distance

2

1) Relationship comparison among the Traffic
volume (Q), Car Speed (V) & Distance (L)
based on Leq,i in the four classes of vehicles

2) Estimation of regression on the Leq,i for

different types of vehicle grouping
® Comparison of Leq,in between Q and V
® Comparison of Leq, between Q and L

3

1) Pair sample T-test for soundproof trees
2) Independent sample T-test for day and night

Fig. 1. The concept and approach method in the study.
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Table 1. The basic statistic of Characteristics of traffic quantity

[tem N | Mean |Std. d| Min |Max Percentage
(%)
Light 4727 660 |2388| 58.91
vehicle
Traffic ;
volume | T cdium 327.5 | 192 [1488| 35.02
vehicle
(number/hr) i
a” cavy 55.40 | 24.0 | 216 | 475
vehicle
Motorcycle 37.60 | 0.00 | 180 1.33

Traffic Light

. 786.6 | 888 |3624 95
volume vehicle

(number/hr)|  Heavy

Y vehicle 55371 24.0 | 216 5

Vehicle | Minium 6.00 | 40.0 |55.0 .
speed | ppean 320 | 610 (71.0] -
(km/hr)

(1? | Maximum 10.7 | 810 | 106

Vehicle | Light 315 | 620 720 52

speed vehicle

km/hr

((2)‘”) Vfi;e:zlye 401 [57.0 [66.0] 48
Dlst?;l)c:(m) 8.20 | 0.00 |20.0 -
Distance(m) 1820 |15.0 35.0

@)’

2 Existing four types of vehicle(light, medium, heavy, motorcycle)
Light vehicle: Passenger car, taxi
Medium vehicle: Gasoline car(RV vehicle), van(<24 persons), light
truck, semi-trailer
Heavy vehicle: Bus, heavy truck, full-trailer, van(>24 persons)
Motorcycle: All kinds of motorcycles

" Vehicle is classified into two groups
Light vehicle: Light vehicle + medium vehicle + motorcycle in traffic
quantity (1)
Heavy vehicle: Bus, heavy truck, full-trailer, van(>24 persons)

9 Sum of wvehicle speeds in light vehicle + medium vehicle + heavy
vehicle + motorcycle

9 Mean to sum of vehicle speeds in traffic quantity (2)

® From roadway(traveled way) edge to receptor

% From roadway(traveled way) center to receptor

NEZS £ 82K Automobile), FEZ(Light truck), FEH(Me-
dium truck), I8 EZ(Heavy truck), g EH A (Full trai-
ler), 2 EdY2j(Semi-trailer), W(Bus) 2 L EH}Po|(Motor-
cylo)2 FRIY &He g 7ML EEE S5
2590 Li'Y 58 ST ELHELL A2 ¢
Ytz ALHE A4 3 AP sl 2BRKLight car),
2P FExHMedium truck), B SE(Heavy truck)C = £
%‘5}&1 bl wet EAstATh
‘7“’“’\1 AEE] WE BEFE HE 48 583>
BAHARHEAR) > ABAR> LBrl0] o2 T
2¥7F Jehgew x5S A KLight vehicle + me-
dium vehicle + motorcycle)9} tHE 2K Heavy vehicle)Z -3}

o of
ofh ofh rfz

Torey Bl X| 287 122, 20061 129
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Table 2. Distribution of traffic noise by the soundproof trees
on the basis of time and distance

Ttem N | Mean | Std. d | Min | Max
Soundproof trees(X) 4.64 619 | 775
Soundproof trees(O) 3.63 61.1 | 78.9

. day 351 65.0 | 71.5
Time -
night 3.22 619 | 721
S‘::;i‘é’;")"f . 0 192 | 699 | 775
Distance| ™o 183 | 665 | 73.1
(m)
20 1.73 619 | 694
. day 4.71 61.1 | 78.9
Time -
night 4.11 616 | 72.5
sfr‘;zgg’g’;’f . 0 187 | 710 | 789
Distance | g 135 | 659 | 713
(m)
20 221 61.1 | 68.2
(a)
&0
751
%’ 704
65
m_ T T T T
Time day night day night
Soundproof tress{O) Soundproof trees(X)
(3]
721
714
704 —
<
3
® ®
671
661
651 e
Time déy niéht déy nig;ht

Soundproof trees(O) Soundproof trees(X)
Fig. 2. Box plot (a) and interval graph (b) to Leqn diffe-

rence between with and without soundproof trees.
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751
<
704
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b
51
*
m A T T T T T T
distance{m) 0 10 20 0 10 20
Soundproof trees(O} Soundproof trees(X)
(b)
764
W % )
72

dB(A)
3
ke

&8
! i
o i
62 1 T T T T T T
distance(m) 0 10 20 0 10 20
Soundproof trees(O) Soundproof trees(X)

Fig. 3. Box plot (a) and interval graph (b) to Leqn difference
between with and without soundproof trees according to
a distance.
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Fig. 4. Relationship between Leqin and traffic quantity accord-
ing to vehicle types without soundproof trees.
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Table 3. Equivalent continuous sound pressure level per hour
(Lequn) and regression equation of four classes of
vehicles based on Leq at the traffic quantity

Percentage|Weight
(%) order

Light vehicle |Leqi=68.59+0.0012Q | 58.91 2
Soundproof] Medium vehicle Leqin=67.59+0.0031Q} 35.02 3
trees(X) | Heavy vehicle |Leqi, = 67.34 + 0.0025Q

Item  [Types of vehiclel Regression equation

Light vehicle |Leqi,=68.75+0.0002Q | 58.91 2
Soundproof Medium vehicle Leqin=67.35+0.0020Q | 35.02 3

trees(O) |Heavy vehicle |Lequ = 66.87 + 0.0018Q

Note: Q is the traffic quantity(number/hr)

Table 4. The percentage distribution and order between vehicle
speed and traffic quantity according to vehicle types

Types of | Speed . Percentage | Weight
td,
vehicle | (km/ty| N {Mean| Sid-d} Min § Max |22 S
61 18 [ 1534 | 178 | 1200 | 1716 20 3
62 23 [ 1264 | 333 | 660 | 1584 17 4
Light
. 66 12 | 1851 1788 | 1932 25 2
vehicle ;
5
61 18 | 988 | 85.4 | 900 | 1140 23 3
] 62 23 | 834 | 345 | 228 | 1224 19 4
Medium e 07 [ 119 | sss | 1188 | 25 2
vehicle

3
Heavy T (150 | 42 | 84 | 192 | 27 2
vehicle
67 (12193 [185| 72 | 120 | 17 4
71 06|36 |132] 24 | 48 6 5
61 |18 18 [138| 0 | 36 | 10 4
62 |23 25 (190 o | 48 | 14 3
Motorcycle
66 2

J. of KSEE / Vol, 28, No. 12, December, 2006

9 BEXE Hotsty] A Z2Fe A9 the Table 40 AA]
stk 4 AETTF F5o TAGe] LEH|(Motorcyle)
E Al RE AFY FF 61~71 km/hre] HFEE £
X2 FYPstgon &(£)FxHLight vehicle), £283EaF
(Medium vehicle), 2 Eu}o](Motorcycle) 59 3% 67 km/hr
2 27 7bg £ LERS HYOU REAF(Heavy ve-
hicle)?] ¢ 61 km/hrol|l A 74 2 AZFHFE veEth
243 21E& A% xKLight vehicle + medium vehicle + motor-
cycle)s} N X} (Heavy vehicle)Z o] BA3 23 oA
28 2H= 67 kmhr, ¥ A= 61 knv/hroll A 7HE & 1LE
Zg Ry

35 A

2t RRUM AYSY TR HE 23 S

>
HI ma
4

RO

A5 AREAL PR FHEY ] BE 28E
58S 4% A= Table 5 ¥ Fig. 69 AAHJTT 4
o AA AFY e AFHYHeE FER FF AFEY
F7hEel Wet 482F A JBglol B 280 7
st £33 £2 AF XK Light vehicle + medium vehicle
+ motorcycle)9} & xHHeavy vehicle)Z o] BAG A

Table 5. Noise reduction of two classes of vehicles based on
the Leq according to a vehicle speed

Attenuation
(dB(A))”

Types off Speed
vehicle | (km/h)

61 18713 13.60

Item N |Mean [Std. d| Min | Max

62 |23]70.6|3.74 0.7
Soundproof| Total 1™ ™7 10 6 | 3.58 0.7
trees(X) | vehicle

67 |12]69.61|3.64 1.69

61 1869291501 62.1 777
62 2316990381 |6.16 |76.6 | -0.61
66 |12]68.78|5.52|61.1 789 0.51
67 [1216825/5.04 |61.4|758 1.04

Soundproof| Total
trees(O) | vehicle

Light
vehicle
Soundproof|
trees(X)
57 [18(71.31|3.58 | 66.2 | 77.5 -
Heavy e 29 [70.06] 3.73 | 619 | 76.7| 125
vehicle
66 124]70.113.57(652(769 1.21
62 [41169.6314.33 (616|777 -
Light 66 |12(68.80|5.52 |61.1]789 0.83
vehicle | 67 |12(68.25(5.04 | 614|758 | 138
Soundproof|

trees(O)

Heavy
vehicle

“ Attenuation value based on the initial measured speed to 61 km/hr
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Table 6. Regression equation based on the traffic quantity(Q)

64 . and speed(V) according to four classes of vehicles
1 Types of Traffic Speed
62 . yp p . .
ol [tem vehicle | quantity(Q) | (km/h) Regression equation
8 & 6 ] g’f(sk N o8 70 72 120~1716 | 61 |Lequn=65.7 +0.004Q
peedikm
660~1584 | 62 |Lequ =65.1+0.004Q
(b) Light
804 ; 1800~1932 | 66
. vehicle L
e * -
H ¢ . 696~708 | 71 -
275 8 )
3 ¢ . M 900~1140 | 61 |Lequ=70.9 + 0.004Q
= ®
8 o . . . 228~1224 | 62 |Lequ =672+ 0.004Q
5 701 . Medium
~ =658 +0.
% !T\N vehicle 888 1188 66 Leq1h 8 0005Q
o : . e !
3 s . Soundproof Leqis = 66.2 + 0.007Q
3 . : ! M trees(X)
604, ‘ , . . . : 24~168 | 62 |Lequ=67.2+0.003Q
60 62 64 66 68 70 72 Heavy
Speedkm) vehicle | 84192 | 66 |Lequ =658+0032Q
Fig. 6. Relationship between Lequ, and vehicle speed(V) bet- 72~120 67 |Leqin=68.7+0.010Q
ween (a) soundproof trees(x) and (b) soundproof trees(o). 24 48 71 |Leqm=67.1+0.021Q
. 0~36 61 |Leqin=70.2+ 0.060Q
y{ =) iy =718 =2 = 3
F IA RFEHo| 2718w ﬂg{r@rm)’:xﬂg} A 0—48 62 |Leqn=69.0 0.060Q
o3 = o) ZEA =
glol 9A] BF &%o) ZHsigth 2y 7 se € ¢ Motorcycle|  36~72 66 |Leq,=66.2 90Q
T 2 dE AY 28AFARY AHE AT AF i
o A% FZ4FY T o AFFIFZHoE2REH 75 m Hol
D AGAM 48 FREE(V)S 2SE(L)Y FAGA 1200~1716 | 61 |Lequ =652+ 0.003Q
SERY FPLES 202 1S W) ASEE 93 dB A . 660~1584 | 62 |Lequ=66.5+0.003Q
% &7heE, 2958 29 8 dB A%, FRAEA Z S I788~1932 | 66 |Leqn =254+ 00230
H29 ZL 51 dB AE, £FAER & EYY FL 2L vehicle
B 3 dB AE ZMevT nusgd. s 20 52 696708 | 71 :
AA 227} ofd F=2 943dRE 2000374 ATAZA P 912~1140 | 61 |Lequn=067.3 +0.002Q
FHAA AW £2AFABA 2AE 2HEE 50~90 kmh . 228~1224 | 62 |Lequs = 67.6 +0.003Q
A o]AAZ] 7.5 m 9 15 m NH&EFPALS ZAZ AF I\f:lfi‘:g 888~1188 | 66 |Lequ=61.6+0.007Q
£ T3¢ AR A A BT B A7 Fol}
¢ Aoz dddrt Soundproof
trees(O)
3.6. MEFE RF0 w2 71K U(XE, nELY, & u 24~168 | 62 |Leqin=67.8+0.020Q
_ _ cavy _
) 280 93t A2 sk EMEM vehicle 84~192 66 |Leqm=62.9 +0.040Q
Table 59} Fig. 69] 2% A4 4% 52 WA %Fel B2 | o7 [leanz 073+ 00100
Azol e AF4ED 295 BAE s Aoz wo Mzas L 71 fleanz 0697 00149
813 BAo a5 3 N e 0~36 61 |Lequ=67.9+0.080Q
& £4& HlME ) AFEE N FEII i) }E
M AEHQS YATROR e T ii) 278 A58 = 048 | 62 |lein=68.7+0.030
Y TN 42 &€ 2% B 548 AN Motoreycle |
tKTable 6, Fig. 7, 8). Z'" AFJNE= @x] ZEZHQ)TH
AFESH(V)2E FHY A2FEE A% 29 assd
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Fig. 7. Relationship between vehicle speed and noise level
according to a traffic quantity(Q) without a plant com-
munities.
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Table 79 AAIH} d2=2FAHY I Halliwel'® 9
Aol gt FPLEEE SYdA A7} 20 "ol
et RSeEE 45~52 dB(A) ZAIAALS Bo gz A
=49 Agd F4E Jvekida Basia gk 2 @
= AETEHo gl AYdAA 45 dBAY)I0 m ©]F), 7.7
dB(20 m o)L= 47 AFAH LA JeiyTh 4B
Zo] EA3e AYG = 6 dBAY10 m ©]A), 10.3~10.5
dB(A)20 m o]z 47 HFFoM EF FAS AAES
Uebth ¢ A 57§20 ukel olAATY) BE AL
9 ztolg ettt A7 10 m o1FA] <k 1.5 dB(A), 20 m o]
AA] 2.8 dB(A)Y] olE BATh B3] AEFEZo] £

=

AL 2o HE 20 m o]AA] 10 dB o)} & &
ZATHE YIS Table 78] 2FZRE 71E A

IH SdolA Azt 26 Do e} ALmr} 45~
FaPE2 10 m o]FAAL % FARE AT
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Table 7. Noise attenuation of four classes of vehicles based
on Leq according to a distance

Types of | Distance

Item vehicle (m) Regression equation
0 Leqix = 71.42 + 0.002Q
Light
=68.63 + 0.
vehicle 10 |Leqmn 63 + 0.001Q
20 |Leqin=64.66 + 0.001Q
0 Leqin=70.39 + 0.004Q
Medium
Sound | yehicle 10 {Leqmn=67.21+0.003Q
proof 20 |Leqin=63.78 + 0.003Q |
trees 0 | Leqn=71.02+0.037Q |
(X) | Heavy = 6673 + 0.030
vehicle €qun = 66. 030Q i
20 |Leqn=63.57+0.030Q
0 Lequn=73.98 + 0.012Q |
Motorcycle 10 |Leqin=69.79 + 0.003Q
20 {Leqin=66.55+ 0.005Q
0 Leqn = 71.95 + 0.002Q
Light
=68.36 + 0.
vehicle 10 LCQ]h 0 OOIQ

20 |Leqin = 64.68 - 0.0004
0 Leqin=71.28 + 0.004Q
Medium

Sound | vehicle 10 | Lequ=67.50 + 0.001Q

proof 20 |Leqn=61.87 +0.024Q
trees 0 Leqin = 71.34 + 0.026Q
(O) Heavy _ +

vehicle 10 | Leqn=66.99+0.012Q

20 |Lequn=61.26 +0.022Q |
0 Leqin=73.96 + 0.014
Leqin = 68.25 +0.001Q |
20 Leqin = 64.00 + 0.002Q |

* Attenuation value based on the initial measured distance to 0 m

Motorcycle 10
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Table 8. Statistical hypothesis test on the measured data

Item N Mean | Std.d
Sound proof trees(x) | 71 69.06 4.64
Paired i-test Sound proof trees(o) | 71 70.39 3.63
results for Difference 71 133
soundproof 95% confidence interval of mean difference
tree(x) and (-1.71055, -0.94297)
soundproof | Sjonificant level(c.) 0.05
tree(0) t-value -6.89
p-value 0.00
Item
Time N Mean | Std.d
day 60 7087 | 3.51
Independent night 11 67.76 | 3.22
sample T-test for Difference 3.108
soundproof 95% confidence interval of mean difference
tree(x) (0.8089, 5.4072)
t-value 2.90
p-value 0.012
[tem
Time N Mean | Std.d
day 60 69.32 | 4.71
Independent night 11 67.69 | 4.11
sample T-test for Difference 1.624
soundproof 95% confidence interval of mean difference
tree(0) (-1321, 4.568)
t-value 1.18
p-value 0.258
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