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2.2 Calculation of Road Traffic Noise(CRTN)
CRTNZ 1975d <=9 Department of
Transport Welsh Office HMSQA &0z
HEE o]F Ho W WY d2S 93t %
£4Y HATE 5ot AMATo] HEEHYCH ©
2 AAAY 34 1ETE A, EXo|&A

I input data | [Calculalion systeml Input data ]

A Location
Geometry

B Morphology

Algorithm

Acoustic

Propagation Pollution
> Attenuation Describes
C Traffic data
Diffraction (Leq, Isophones maps)

Absorption

D Reference
levels

a3 1 Flow chart of prediction models
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TEH Frha
I8 2= W A=FH(p)o] 0%, 71€71(G) 7}
0°, & 75km/he ZZe)X 147V 25% Wl
foll T 7223w ( Ly) dB(A)S HoFt)
O¥ 3% TERZCA 2E5F dsd disl L
(18-hour) dB(A)9] 7]E24&S#HdE HojZr)
(2) FA] o AE e
WS ZAF(p) & FFEE( V) BAY
d 4ot o} F Qiate)
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Basic noisa level hourty L,, dB(A)

@
&

50

Total Flew q (vehicles/hour)

Basic noise level hourly L,,= 42.2 + 10 Log,.q dB(A)

a2 2 Prediction of basic noise level hourly Ly

YFAFTHEZY A c A 137 A b B, 20034 <353



_ _100f _100F
b 7 or 0

/1 h or ™/18 hour

g, Q:IAZY 18A7H5te] AARE= di/1h

or ™/18 hour

i
S, 9,

Basic Noiss Levl L,{18-HourdB(A}

10 20
Total Flow Q (thousand vehicles/18 hour day)

Basic noise level L,,{18 — hour} = 29.1 + 10 Log,Q dBA)

& 3 Prediction of basic noise level L, (18 hour)

Pescentage of heavy vehicles p

Correction dB (A}

20 o

Maan traffic speed V(km/h}

Correction = 33 Log,,(V + 40 +§—$,£. )+ 10 Log,, (1 +RP )~ 68.8 aB(A)

e 4 Correction for mean traffic speed V and
percentage heavy vehicles p

554 « HFTATHERYUHA « M 15U M6 E, 20054

EERYC] Foll 92 WA FY SE( V)7L
75km/hE 2FsE oA, 718 22 @)
HAL ot 2ok

A E A Fol| A,
Correction = 101og10(80 7D +30) —20 dB(A);

OFAFE A,
Correction = 10 log10(20 7D +60) —20 dB(A):
TD : A4S FA

AME £%7F 75km BlHd
AellA 1dB(A) & Azt Alddsta, 29 3
71 ZHe dM(macadam) 02 A TEE
2eT2RE 35dB(A)E xbsedofsit)

(5) AZRA

IMHE EEC P32 RE 4mET ¥AY
2 Aol AT S I9 50 FoA A
2 BAE 3tk T2 AR 4mBd 7t
& Aol B £l 2R 4m
o X8 o 7HA g v

ABlH AL source linedlX $SA7A A}
A2 (shortest slant distance)E ()2 EA

TG 9% 2e Z7o] ofd BUTA &
%

+6

/

L 4 L1
< L1
3 L1
_5 +3 /
g -
£ |
(&) 2 /

+ /

/
/
+1 //
/

Gradient G {percent)

Corraction = 0.3 G dB(A)

a2 5 Correction for gradient G
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Q. TRYBS Are WA, AFkm), 2F
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PR o, 229 AP BYE vepi,
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18 6 Correclion for distance as a function of -
hotizontal distance from edge of nearside
cariageway & and the relative height

"~ between the reception point and the
effective source position 2

= BFEHN/M) S PR,
Hue A% qEoZ BRee dd A

oad conditions in Won-ju city

kx
oyl

=R g | €% 45 | 24 &5

4 Recston it M5 TV 0 km) | A2F | (m) | (km/h)
1 Az 117 2 15 60
} 2 [ za=2 16 | 2 |12~20] 0
N Shortest siant distance 3 :%LOQL‘E 1.6 2 12 60
4 (Mg 49 | 2~6 |12~35 70
. 5 A= | 22 4 20 60
~ i 6 | FU¢E 112 9| 12 50
- 7 BY2 120 4 20 60
B 8 B2 5.1 6 35 70
S . Lt s o 9 | X9z [ 13 | 2 20 60
10 287 | 21 2~4 |20~25 60
11 HEE | 19 2 7 60
s S ot sovron e 12 i 6.7 4 12~25 70
- 13 AR 2.2 2 12~15 60
e s 14 | $a= 25 | 2 10~20] 60
15 GAE 2.8 4 20~25 60
% 7 fustration of shorest slant distance o’ 16 | =292 | 33 1 95351 60
for a reception point R at a horizontal 17 g2 | 26 4 25 ~35 60
distance{ 4+3.5) and a refative height 4% 18 | %2 | 38 | 2—4 [10~30] 60
from the effective source position S 19 | 29% | 30 | 2 11 60
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(percentage heavy vehicles)E 3tk s 22 AUARE ol&ditds Hre FEAS

2o FapEdo] 1525kgol g AEAE ¥ ¥ Adr

2 EZS zAEET 19999e] wlsked 20034

o= g £ IEER T, FUUATEL 4.1 FREZEN

2RAT2} S8 Qajo WEW] ZAAT, AR FLEIRHS ZAG WSS £
H3hg JIAR dAsoY, XHAFRE F5
1/250000(H A : 86776 kmH) &) AFA FAAE
(digital map)E& AHE3Y. FAAEE PG
g T2 AE layers FE8H HYHIS d)

S

—

tage 1 — Divide road scheme into segments

1
Calculate noise level contribution
from a segment

¥

Stage 2 ~ Basic noise level

Y

Select hourly L, or L, (18- Hour)

Flow

Apply all Speed

corrections Percentage heavies
Gradient R
Road surface

Stage 3 — Propagation

cover
correction

{

! Distance Correction

l Screening correction ’

¥

L

Stage 4 - Site layout

Yes

1

Correct for reflections

]
1

| Apply angle of view correction j

Any more

segments

-

Stage 5 - Combine contributions from
all segments

|

schemes

a2l 8 Major roads in Won-ju city

356 « GTALAEDEHYR + 2 13 ML, 20054

I Predicted noise fevel l

a2l 9 Flow chart for predicting noise from road
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Y8 oA xPH £ARH] AT
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FOER EAAH bojEo]AE AT
FOT R dultegs PRI Y& 197 F
/\gﬁg].oq _/,:/HZ% EQ]- ﬁ
AT oM, segment 9 ground contourE
oo
2dga4-2 CRTN(calculation of road traffic

b o8
(e}

9]

S

T2 segment layers

noise) o &8 AldE R on, Aty 18 9
¥ g

AL 71BACF Teq calculation®yd-g& AHE
3, COA(cut-off distance)= 1000 m=Z &}
segment ZRE] 1000 moldolle 489 ggko]
FAEA ¥tk &8 taZEols blue-red-
green, 1SO 1996-2 5dB steps, I[SO 1996-2 10
dB steps® AFAE Z¥3I EF over-ride
valueE ©]&3l AgFAHANN FS JIES |
= A93 Eahe A9E FAE

e AoAZTEYI]  AutoCAD 2002

(@) 19994 E222X %

(b) 2003 ii =

a3 10 Road traffic noise map of major road in Won—Ju
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(auto-desk), Roadnoisemap 2000(WS Atkins),

ArcGIS 8.1(ESRD) < AH&-3l5

BAAD 39 100] ZAE BB ASE
Z713F AL el 4 glon, TI7 1144 Bt
AT AEE B 4 UL

£ 29 3% 11, 129 2 2 %% o2

F 2 Comparison of noise level in 1999 and 2003

1999 20034
| 5T | AEE | A5F | Aek
=0 (di/h) [ (dB(A)) ] (di/h) [(dB(A))

e 598 70.0 1422 72.8

M= ]| 1144 69.6 2034 73.0

Y= 1163 711 1224 75.6

FYE 796 725 300 715

HUg 787 70.3 1308 70.6

yg
542 1680 69.9 2262 |. 722
B

R 1112 722 1500 723

AR 852 706 1446 715

HHE 950 71.3 1446 731

-

358 <454 5H

(b) 20034 =

a2l 11 Comparison of detail map

EREEA AT T Mo £, zooaw
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T 2EHo] AFE dFd FoPIRIALE ¢ 4.3 F2 190ER 28 WS
T At FYEY ATFHA LR Hae FOALR &f 5 ZERIFAZFLE U
19999 e Fdoldoy, olF diFdoR EEFRUXY nAE JI3F AP HAE
Q3 FEAY W mRFAY UAZ el nE B TEH Yol SRS GTAT] BHo)
o] gaEdom, AFE B gl Za gtk
2 st Z4aEHAT TI¥ 14+ 200390 A% wEF HolH Y =
Comparison of traffic flow Comparison of noise level
=~ 2500 g 78
2000 Q76 |- T T
£ 1500 ] - 7A - g
3 019994 T 1o 319994
5 1000 I020034 8 20 020034
g 500 _% 68 m Nm‘
i 0 * -4 Z 66 . ) . .
;y )ey o\ey o)ey ,;yo,gy} ;y} ;y N gfy e ,ﬂ \,&ey é,)ey
Road name Road name

a2l 12 Comparison of traffic flow

a3 13 Comparison of noise level

(a) Contour map




(c) 5dB steps map {d) 10dB steps map
22! 14 Road traffic noise map of various spectrum type

283 ARE ulgorg 4228 423 Aot  Eil= A9 AAE Jehdlr] s AzstRe
ALALE dulelg YA g Ag9 9 1 M, over-ride valuedl wWEA EXQ Zolg E
A7} ) o2 gl 4 Aok 29 159 (a), (b)E HASHEHA over-

thekal MM (contour map, RGB map 5dB steps  ride value7t Zobdas BEx|do] HolxE 7
map(ISO 1996), 10dB steps map(ISO 1996))8f & & 4

ASAEE At oH, F45 WS AAEH oy ASAEE o)E EP‘E 2EATE A
o A#A3} contour mapE ASE BAZE ofE AA FYHA FAWUEAGE A1 EolsH,
v AzHe azyt oAk £ RGB map  EAAY F HEOE La]oﬂ AQo| wa} Pz}
L 2gx HYEA0) oYt} o9} ¥hE 5dB  H AAL FHE F Ut

steps map®} 10dB steps mape AStAl 71E T 30 TR EZALLE, 4L EE, F
o] Blash AzHy o] Hojyith o 28 Atk F Y vwAIY
I 158 HLgAaRA g oE 28877153 £ 0~52dB(A)AIRSY, oA G334t &

AR 2e BEHE A BEAA Al AR AIE BYS uign,

360 « HFASHEZE AL A 13U A b £, 2003
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{a) Over-ride value with 65dB {b) Over-ride value with 55dB
a2l 15 Road traffic noise map of over-ride value type

H# 3 Noise level of measurement and prediction

2 g |FRARE|ASASE| & XA SRR | dSAeR) 2A

W3 Y% 1 (dB(A)) | (dB(A)) |(dB(A) ] W= T 1 (dB(A)) | (dB(A)) [(dB(A))
1 FAZ 72.8 72.8 - 11 i 65.3 68.5 3.2
2 Az 68.8 69.8 1.0 12 | A= 70.1 70.2 0.1
3 | Y= 65.7 60.5 5.2 13 | @tz 702 735 3.3
4 | AEY = 733 73.0 0.3 14 | 4= 66.5 69.1 2.6
5 ALz 71.1 756 45 15 | gz 715 715 -
6 TU= 67.7 715 338 16 | #U= 70.5 729 24
7 HYdzZ 702 70.6 0.4 17 | @492 70.8 73.1 2.3
8 542 745 72.2 2.3 18 | %= 67.5 65.7 18
9 2oz 715 72.2 0.7 19 | 44z 68.6 70.5 1.9
10 52 728 72.3 0.5

YFAZAC 2SR o 213 U M6 L, 2003 - 56/



7t BolX = contour mapH ASE MR o]
o8& RGB mapRti= 5dB steps map3 10
dB steps mape &S iA Z1ETe] vt Az
A FEgo] HoldE FAYt
CRTN method& ©o]8¢ Z24E 452
o} Hd Az 237 0~52dB(A)
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L O AL B AFolA A B

224
(5) 71Zel Aol Held F
"ol Agnst $HARLE

362 « T ALHE LR < A 13U MG £, 20034
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