Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)

Vol. 33, No. 3: 1143~1151, May 2013 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2013.33.3.1143 www.kscejournal.or.kr
Highway Engineering 239

XAS THO| ASUE 2 ZHA BAS S0 AS Kot

FAIS - RA - UM L

Jo, Shin Haeng*, Jang, Jung Soon**, Kim, Wan Sang***, Kim, Nakseok****

A Study on Noise Reduction of Quiet Pavement through the Noise
Level Prediction and the Economic Analysis

ABSTRACT

Reasonable methods are needed to predict the noise level of new/existing roads and to select means of noise reduction. In this study,
the noise reduction effects of both soundproof walls and quiet pavements were predicted. The noise reduction effects of quiet pavements
were predicted by measurement data obtained using the CPX method in test pavements. The noise reduction effect was predicted by
KHTN program when applied to soundproof walls and quiet pavement. As a result, the predicted noise level was similar to the
measured one. The design method was suggested by an economic analysis using noise benefit of predicted noise reduction. The research
suggests that the optimum alternative has to be determined using noise prediction method and life-cycle cost analysis.
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Fig. 1. Quiet Pavement Mixtures (Left: One Layer, Right: Two
Layer)
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Fig. 2. Noise Transmission Path of Soundproof Walls
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Fig. 3. Prediction of Traffic Noise Using KHTN 2007

3.2 MAS -t ZHo| A20IS
3.2.1 MAS-HiM EZEO| ASKZ EM

Adagrvliad 0] g Al Bhe TR S Alag
e el AggAadts idslr] o397] uhzZell SoundPLAN
8 Sl S EagME A4 -HH d T FHRE
A I7IATE ARSI, AAS-ulA] T ZHe A
SEHE Agste] A5AR B XL%‘F— 12)(0-60 km/h:
-1 dB(A), 61-80 km/h: -2 dB(A), 81-130 km/h: -3 dB(A))o =
Al T SRl e A5AR 39S 4S8 ol
= AAJoIt}(Kim, 2008). £ ATFeME A /=] Aeu)e
TR 2SI e] 2EAENE dSa] 8] AREde
B3} Z¥7e] AAal-vlgA] Y] AL A ZA5kal o]
2N vigo 2 We] Aog- il 2R 8% A dhgeis
2S7AEINE clEsle] 2 Ao e 2AR ANgSlLA Sk

£ el 284 7\1 Tl e A SiE 7
Table 17} 2t} ©5 AAg-vl5d 249 49 ) =4 7]
13 mm= %4—&o}°ﬂl BE Aad-vlgA T A A 2]
£ 73 10 mm, 3HF 13 mm= 3}3itE IS5 U] SRE
Aokl 17%: wighaAls Arsiglon, & Ak AR Az

(=1

H FAAS F5F 5427 Table 29} 2tk
A T30 Agtaans 24 8 UY=

ok~ZE ¥A thE A H/\H A, BZ2 2 A8-vjeA
F7go Ak T3 we | el 2pge]
Ejo]o] o] wlo]ARES Ez]o}cﬂ S ol S
(CPX Close Proximity method)2.2 ZH3IT] Ag 24 Al

o] Wzt W Ago] SAS A7) $18te] 30 kmh,
50 km/h, 70 km/he] ZreellA] Zslglon] SAdte] HAkE

=o]7] $faf 2] EES ARt Adeloll Sk 3788
+ Table 33} 2t} Z7g3ke xpkdiied]] wje} 33‘4@‘ A g
o= Ak 2 vl ) T Alag- vl

ot

20
A5

oY=

1146 Journal of the Korean Society of Civil Engineers

Table 1. Aggregate Gradations of Quiet Pavements

) ] Percent Passing(%o)
S'zfnf)lze 13mm 10mm
Specs Result Specs Result
20 100 100 - -
13 92-100 100 100 100
10 62-81 80.7 85-100 97
5 10-31 26.2 20-40 359
2.5 10-21 15.2 5-20 19.8
0.6 4-17 10.5 4-13 12.0
0.3 3-12 9.3 3-10 8.8
0.15 3-8 73 3-8 6.7
0.08 2-7 3.8 2-7 2.6
Table 2. Air Voids of Quiet Pavement
Type AP Content Air Voids Average
(%) (%) (%)
16.60
10mm 5.20 15.65 16.26
16.52
17.91
13mm 5.06 18.40 17.42
15.95

Table 3. Measured Noise by CPX Method

Types of Pavement
Speed .
(km/h) Noise Dense One Layer | Two Layer
Grade Pave. | Quiet Pave. | Quiet Pave.
Result
82.92 80.71 77.16
(dB(A))
30 Effect
ec
- 221 5.76
(dB(A))
Result
89.92 85.70 82.69
(dB(A))
20 Effect
ec
- 422 7.23
(dB(A))
Result
94.04 90.77 88.77
(dB(A))
70 Effect
ec
- 3.27 5.27
(dB(A))
FAke] 79323 dB(A), B= i WAL 6.09 dB(A)2]
LA B 190, A B A A5
o] Z715 1~ o ey AR Y EY 55
we} FgRrade) xjolrt glom A FPEEE L] 2
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Table 4. Field Conditions

Items Value Items Value
Average Vehicle Speeds 70 Number of Vehicles 8,000
(km/h) (Per hour)
Sectlo(rrlnI;ength 500 | Ratio of Small Vehicle | 0.92
Seperatifn')) ISINCe | 70 | Ratio of Haevy Vehicle| 0.08
Table 5. Predicted Noise at the 1st Floor
Type of Pave Predicted Noise (dB(A))
Dense Grade Pave 67.82
One Layer Quiet Pave 64.57
Two Layer Quiet Pave 61.73

Fig. 5. Noise Measurement
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Table 6. Measured and Predicted Noise of Dense Grade Pave

Item Noise (dB(A))
Predicted Noise by KHTN 72.81
Predicted Noise by Developed Model 72.15
Measured Noise 71.30




Table 7. Prediction Noise results due to Types of Pave &
Soundproof Walls

Table 8. Average Per-Unit of Noise Value
(2011, Won/dB-year-m)

Floor A B C D E Area Urban Rural AVE.
Roof | 7215 | 6547 | 7004 | 6637 | 67.19 Noise Value 4,402 1,900 2,240
15 7212 | 6525 7002 | 6633 67.18
14 72.09 64.58 70.00 63.37 67.16 Table 9. Cost Benefit of Noise Reduction
13 7091 6382 | 6882 | 6270 | 6598 Plan Cost Benefit (W/year)
12 70.81 63.09 | 68.71 61.91 65.87 B 25,993,000
11 70.67 62.43 68.57 61.15 65.72 D 31,585,000
10 70.52 61.84 68.42 60.45 65.58 E 27,314,000
9 68.69 | 6131 6658 | 59.84 | 63.73
8 6588 | 60.84 | 63.75 | 5929 | 60.90
7 6504 | 6026 | 6291 | 5866 | 60.05 Fastth Lot &5ef BAR vlgone] Bk Adstel]
6 6415 | 5987 | 6200 | 5821 | 59.14 ofR7] ol £ ¢Itellii= MLTM (Ministry of Land, Trans-
5 63.24 5936 61.08 57.66 5823 portation and Maritime Affairs, 2011)%|4] AASF A27}2]2]
4 6247 | 59.03 | 6031 5729 | 57.46 B E A83I9th 3719 F A= 19999
3 61.78 58.72 59.62 56.94 56.77 7IEo R TAI 3,0269, A 1,3069, Tt 1,540990 = 4FY
2 61.12 58.38 58.97 56.57 56.12 Hlow, o]5 thA] 2011d= 7R gRksl] $13) A AlE
1 60.07 57.27 57.93 55.50 55.10 7IRGE 0)83F HARARGE F3)o] Table 87 & A871X

A: Dense Grade Pave+Soundproof Walls 7m

B: Dense Grade Pave+Soundproof Walls 13m

C: One Layer Quiet Pave+Soundproof Walls 7m
D: One Layer Quiet Pave+Soundproof Walls 12m
E: Two Layer Quiet Pave+Soundproof Walls 7m
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Table 10. Economic Analysis Results
(Per 500m, Unit:1,000Won)

Item B D E
LCC 2,203,506 2,220,173 1,776,957
Benefit 519,436 631,687 546,288
Cost-Benefit 1,664,070 1,588,486 1,230,669
Ratio for B - 98% 75%
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