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Economic Analysis of Two-Layer Quiet Asphalt Pavement
Considering Noise Cost Benefits

ABSTRACT

Two-lalyered quiet asphalt pavements are well known for their noise reduction capabilities compared to the conventional ones. This
study was conducted to analyze the economic effects on two-layered quiet asphalt pavement rather than on one-layered. Noise
prediction was performed on the data surveyed from the two-layered quiet asphalt pavement. In addition, the economic analysis was
executed considering cost benefits using the noise prediction result. The permeability test was also investigated to evaluate the clogging
recovery of two-layered quiet asphalt pavement. Analysis results revealed that the construction cost of two-layered quiet asphalt
pavements was cheaper than that of the conventional soundproof walls. The two-layered quiet asphalt pavement with simulated
clogging conditions was satisfied the permeability requirements of the permeable asphalt pavements. The permeability test results
showed that the permeable time was recorded as 6.77 seconds for one cycle of cleaning job with 400 mL of water.
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Fig. 1. Noise Contribution by Speed (Ponniah et al., (2010))
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Fig. 3. Noise Measurement Scene

Table 1. Results of Before and After Quiet Asphalt Pavement
Construction (dB(A))

Floor Before construction After construction
15 69.92 65.50
12 71.00 66.65
9 70.50 66.90
70.80 66.95
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Table 2. Result of Noise Prediction (dB(A))

prior asphalt | prior asphalt TW(L-ileatyer
Floor prior asphalt | pavement+ | pavement + pav(;ment N
pavement Sour:‘(riﬁroof Sour;(:rpl)roof Soundproof
4m

15 69.55 69.55 69.55 65.84
14 69.73 69.73 69.73 65.96
13 69.91 69.91 69.91 66.09
12 70.08 70.08 61.09 66.20
11 70.25 70.25 59.68 66.30
10 70.41 70.41 58.23 66.38
9 70.55 70.55 56.85 66.44
8 70.68 70.68 55.58 66.47
7 70.80 70.80 54.41 66.45
6 70.89 62.74 53.34 58.78
5 70.94 61.18 52.36 57.78
4 70.93 59.46 51.48 56.66
3 70.83 57.88 50.70 55.54
2 70.48 56.45 50.00 54.44
1 68.98 55.15 49.42 5337
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Fig. 4. Watering and Vacuum Clean Vehicle
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Table 3. Water Permeability Test (sec)

Type Measured value Average .Pas.s
criterion
Before clean 5.88 531 5.60
Clogging X X X
First clean 7.44 6.0 6.77 400 ml/
10sec
Second clean 6.00 5.68 5.84
Third clean 591 4.96 5.44
5. 318 24
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Table 4. Early Stage Costs of Asphalt Pavement (KRW)

. .. | D ded | Two-l
Construction type Unit ense grace . wo-layet
pavement | quiet pavement
Asphalt lalelg and o 604 3,280
compaction
Tack coating m’ 245 689
Material m’ 9,228 40,800
Early stage cost m 10,077 44,769




74l - A - 2
Table 5. Maintenance Costs
. First maintenance | Maintenance First cost Maintenance cost(won/m’)
Construction type . . 2 B
period (year) period (year) (won/m’) Remove pavement Resurfacing Total
Dense graded asphalt pavement 5 5 10,077 1,131 10,077 11,208
Two-layer quiet pavement 4 4 44,769 1,131 44,769 45,900
Table 6. Periodical Maintenance Costs of Dense Graded Asphalt Table 8. Soundproof Installation Cost (KRW)
Pavement by Applying Current Value Conversion Factor
Construction type Unit Unit cost Total
Period(year) Current value Maintenance cost Insulation board
Y conversion factor (PWF) (won/m®) . m’ 184,000 496,800,000
material cost
> 0.765 8,576 Construction cost 2m 11,008 1,651,200
10 0.585 6,561 Pillar installation cost | 2m | 2,007,394 314,609,100
15 0448 5,020 Bolt e | 182833 27,424,950
20 0.343 3,841 Soundproof installation cost 840,485,250
Total 23,999
Table 9. Averarge Value of Noise (won/dB)
Table 7. Periodical Maintenance Costs of Two-Layer Quiet Pavement -
by Applying Current Value Conversion Factor Year City Country Average
- 2013 4,460 1,926 2,270
Period(year) Current value Maintenance cost
y conversion factor (PWF) (won/m?)
4 0.807 37,051 Table 102 Yuk ol~E TASH 9 mE AlF3IIS
i 0.652 29908 m kg 5 Q= 2 WOl AR Afol] Table 112 %%
- 0.526 A1 Ao ofsBES] 2% WS ANk Afolrk. Korea Land
16 0425 19488 & Housing Corporation (2011)94E 3= 43 Fo=
20 0.343 15,731 - - - N -
100% 71 Sj2o] Brbs sk Besle] F-871% 6/}l
Total 126,322

F} Ank ofgE ko] XY TRES A7} 4, Sids A8
SIATE Table 5= FAEGHIE-S W A= 5-8539] <J3)
71 273 A} w83t A vlgo] Ee|ol3irt Table 63}
Table 7€ 20 3ke] m*F FAIRSH]8-S ARP7IAIPRS
&3l ARKRE Zloluk: 1L 2 Aol AR Ejlee e
T-HolA I AFENE 5.5%E 83T

Table 82 7gA1d EXelM AMe-E HaHe] AApIe-& ek
Zoltk o] 9 m, Zo] 300 me] W54 HAE 7Pl
e o] Mg e Ao oJFE stelon] ErRet
AAEA L] AtRR DRSS PSSt

Table 9% Ministry of Land, Infrastructure and Transport
(2013)9] W& wiet 2011'd9] Ag712] HIATE 20|=
7RG S 59l 2013 Ve e BddslE ek
Aotk 2571 BEAES = 1 dBo] st wjmje} whysi=
2ol 7S B w6l Blatste] gk 10 = Ministry
of Land, Infrastructure and Transport (2013)9]] A A|=|o]3]ch

A BZ AAS ofABE T Hh T 28 A7 7%
BERE 90%= AARl whEh £ At Bl Bl
2 HA; o78g A wuic) JAE AL A A7
FEo] 90% A AslER= Ao 2 7RSIt wehr Aassh wjeict
25 ATt 71E IEES 90%=E A3t AARIRRbEe R
A WS ARSIt 55 AAg okEE EAe] AEA
F717F 49l ARste] 4ydnict 27] Ag AR Y
Agaigon weo] F27)7t) e A A7t 880 e
3] Tk

Table 12+= 45 WS E3SH AeF70]8 4] Zfoltt
B3 Aig oREE AN 7Y WSS R Fo
S7FAQ) g AXH|8-2 wAEHA] i) BAIA B
300 me] 23 Hole gl 201 k] AolF7] H-E-2
dut of~BE xAI WL 9 mE AlFE AE 2k 9.59
A, BE Aog olxTEE IS 9= F 549 oz
AR A HOHE-S AESINE e B Ahg ok
HE ¥Ao] oF 129 9] v AS & F e Fo=

et

(]

Vol.34 No.5 October 2014 1585



ag WY B8-S IR BS Aag ofATE A BA 4

Table 10. Dense Graded Asphalt Pavement+Soundproof 9 m Noise Benefit Cost Applying Current Value Conversion

Period Current V.alue Noise benefit cost | Period Current \{alue Noise benefit cost | Period Current \{alue Noise benefit cost
conversion B conversion 2 conversion 2

(year) factor (PWF) (won/im’) (year) factor (PWF) (won/m’) (year) factor (PWF) (won/m’)

1 1.000 257,807 8 0.687 177,226 15 0.473 121,832

2 0.948 244367 9 0.652 167,987 16 0.448 115,480

3 0.898 231,627 10 0.618 159,229 17 0.425 109,460

4 0.852 219,552 11 0.585 150,928 18 0.402 103,754

5 0.807 208,106 12 0.555 143,060 19 0.381 98,345

6 0.765 197,257 13 0.526 135,602 20 0.362 93,218

7 0.725 186,974 14 0.499 128,533 Total 3,250,343

Table 11. Two-Layer Quiet Pavement+Soundproof 4 m Noise Benefit Cost Applying Current Value Conversion

Period Current v.alue Noise benefit cost | Period Current v.alue Noise benefit cost | Period Current v.alue Noise benefit cost
conversion B conversion 2 conversion 2
(year) factor (PWF) (won/m’) (year) factor (PWF) (won/m’) (year) factor (PWF) (won/m’)
1 1.000 163,652 0.687 59,787 15 0.473 50,741
2 0.948 125,647 9 0.652 106,635 16 0.448 38,957
3 0.898 96,468 10 0.618 81,872 17 0.425 69,483
4 0.852 74,066 11 0.585 62,859 18 0.402 53,347
5 0.807 132,102 12 0.555 48,261 19 0.381 40,959
6 0.765 101,425 13 0.526 86,078 20 0.362 31,447
7 0.725 77,871 14 0.499 66,088 Total 1,567,745
Table 12. The Analysis of Life-Cycle Costs (KRW) E ¥} B2 Aag op~gE ¥Ake] H|wdy= ol 2k

Dense graded asphalt .
. Quiet pavement +
Construction type pavement +
soundproof 4 m
soundproof 9 m
Early stage cost of 31,742,550 141,022,350
pavement

Maintenance cost 75,596,108 397,912,984

_ Soundproof 840,485,250 ;

installation cost

Total 947,823,908 538,935,334

Noise benefit cost - 544,997,695 -262,869,917
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