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Synopsis 

In Japan, asphalt pavement has generally been recycled since 1980s. However, the recycling of asphalt 
pavement now faces new problems. The problems are the decline of the repetitively recycled asphalt properties, 
the incompletion of recycling method for porous asphalt, and the unestablishment of use to pavement of waste 
materials, etc. This Report is divided into discussions of three types of research. The first is research to develop 
recycling technology for pavement materials. The second is developing technology to recycled waste from 
sources other than road pavement. The life cycle environment impacts of these recycling technologies were also 
evaluated. 
Key Words: Asphalt, Rejuvenator, Recycled pavement, Recycled porous asphalt, LCA, Environmental impacts, 

Green house gas, Molten slag, Scrap tire, waste plastic 
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DSR

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

 
 

60

 A B
(%) 20.0 20.0
(%) 1.7 0.7
(%) 4.9 5.2 5.1

(g/ 3) 2.494 2.477 2.492

(g/ 3) 1.999 1.987 1.993
% 19.8 19.8 20.0

(kN 5.41 4.64 4.87
1/100 36.5 25.3 26.0

(%)
20 (%) 11.4 7.7 7.2

-20 (%) 24.5 18.9 19.6
MPa) 0.63 0.68 0.53

0.25 0.21 0.25
2.64 3.17 2.18

MPa) 0.07 0.06 0.06
0.18 0.19 0.19
0.38 0.32 0.30

/ 5,906 5,250 3,635
(%) 9.9 7.8 11.9

60

20

   

 

  BBR  
  DSR  
  DSR  
 
 

 RV  

 

 
  

 

  DSR
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60
 

 

B
 

 
DSR

 
 

 
 

 
 

 
 

 
 

13-5mm
13-5mm

5-0mm

 
 

 
 

50%

13-5mm
30%

5) 30%
5)

30%

 
 

 
 

Vol.38
No.7 pp.3-8 2003 

 

9 pp.125-132 2004 
 

9 pp.125-132
2004.12 

 

6 pp.94-99 2001.12 
 

No.785 pp.42-46 2006 
 

2004.2 
 

Vol.46 No.1
pp.44-49 2004 

 
2007 
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10 20 30 40 50%

 

46  
 

 
50%

50% 17.5%
20% 20%
7.0% 50%

50% 17.5%
20% 20%
7.0%

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
   
   

   

  
  
  

  
  
  

  
 60/80 
     

 
  
  

   
   

6 7    
36.0% 24.0% 18.5% 6.0% 10.5% 5.0% 

 
 

 
   

 
 

B001
B001 B003

B002  
10 50%  

 

B007

 

 

 

B001
B001 B003

B002  
10 50%  

 

B007

 

 A003 F007 CBR E001 F005
F005  

10 50% 

 9)  
10, 20, 30, 40, 50% 3.5, 7.0, 10.5, 14.0, 17.5%  
10, 20, 30, 40, 50% 6.0, 12.0, 18.0, 24.0, 30.0%  
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H10.3

 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R=100m 

40km/h 

    
 L 0.001  0.01  

 L   
 L   

 L 0.005  0.01  
 L 0.05  0.05  

 L 0.005  0.01  
 L 0.0005  0.0005  

 L   
 L   

 L 0.002  0.02  
 L 0.0002  0.002  

1,2-  L 0.0004  0.004  
1,1-  L 0.002  0.02  

-1,2-  L 0.004  0.04  
1,1,1-  L 0.1  1  
1,1,2-  L 0.0006  0.006  

 L 0.003  0.03  
 L 0.001  0.01  

1,3-  L 0.0002  0.002  
 L 0.0006  0.006  
 L 0.0003  0.003  
 L 0.002  0.02  

 L 0.001  0.01  
 L 0.001  0.01  

H10.3
 

 
  

    
 2.729 2.636 2.699 2.691 

 2.705 2.620 2.570 2.539 
 2.691 2.609 2.495 2.450 

%  0.51 0.38 3.02 3.66 

0
10
20
30
40
50
60
70
80
90

100

0.01 0.10 1.00 10.00
0
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20
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10 30%
DS 40%

 

DS

20%
DS 1900 /mm

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 As
 

 
g/cm3  

 
 

 
 

 
kN  

 
1/10mm  

 5.2 2.384 3.8 76.2 13.4 29 

 
 

 
 

10% 5.1 2.385 3.8 75.7 13.2 32 
20% 5.1 2.390 3.8 75.9 13.2 30 
30% 5.0 2.393 3.8 75.4 12.2 30 
40% 5.1 2.387 3.8 75.8 12.6 29 
50% 5.1 2.395 3.8 75.5 11.5 29 

 
 

10% 5.1 2.375 4.2 73.5 13.5 31 
20% 5.1 2.390 3.6 76.8 13.1 30 
30% 5.2 2.392 3.7 76.4 11.1 31 
40% 5.1 2.402 3.6 76.7 10.9 29 
50% 5.1 2.400 3.9 75.2 9.65 28 

 
 

 

10% 5.2 2.365 4.1 75.0 13.6 28 
20% 5.2 2.372 3.6 76.0 13.4 27 
30% 5.2 2.370 4.0 76.0 12.6 26 
40% 5.2 2.378 3.6 76.5 12.6 26 
50% 5.2 2.370 3.7 75.5 11.9 25 

 

10% 5.2 2.372 3.8 76.5 12.1 28 
20% 5.1 2.380 3.7 76.0 12.4 28 
30% 5.2 2.365 3.9 76.5 10.7 28 
40% 5.2 2.377 3.6 77.0 11.6 25 
50% 5.2 2.375 3.7 76.5 9.7 25 

0

2

4

6

8

10

12

14

0 10 20 30 40 50
0
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10 20%
DS  

 

 
 

 

B007 9)

1380kPa 1.00 30  

50% 20%
50% 30%

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 As
 

 
g/cm3  

 
 

 
 

 
kN  

 
1/10mm  

 5.2 2.384 3.8 76.2 13.4 29 

 
 

 
 

10% 5.5 2.370 3.8 76.7 11.8 30 
20% 5.5 2.372 3.7 77.2 11.6 29 
30% 5.5 2.371 3.7 77.2 10.65 27 
40% 5.3 2.376 3.7 77.5 10.5 29 
50% 5.3 2.375 3.6 76.5 10.4 29 

 
 

10% 5.3 2.376 3.9 76.0 11.6 29 
20% 5.3 2.378 3.8 76.5 11.2 27 
30% 5.3 2.378 3.7 77.0 10.2 28 
40% 5.2 2.380 3.8 77.0 9.8 26 
50% 5.1 2.385 3.6 77.0 9.6 25 
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CBR
20%
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50%

 

40km/h
 

 

250

 
 

 
 

 

 

 
  

 

50%  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 0.001 mg/L 

 0.005 mg/L 
 0.01  mg/L 

 0.005 mg/L 
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50%
 

  

 
  

CBR
36%

 
  

 
 

 
 

 
 

No.578
pp.33-43 1996 

 
22

pp.656-657 1997 
 

22
pp.658-659 1997 

 
21

pp.634-635 1995 
 

21
pp.636-637 1995 

 
21 pp.638-639

1995 
 

22
pp.660-661 1997 

 
Vol.35

No.11 pp.4-9 2000.11 
 

2007.6 
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JEMAI-LCA6)

 
 

 

SBS

SBS SBR

SBS
SBS

 
 

As

50:48:1:1
0.03 kWh/kg

8)

As
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)
kWh 9.09E+00 4.00E-01 5.17E-05 1.62E-04 1.72E-06

L 3.51E+01 2.47E+00 7.57E-05 7.61E-04 8.62E-05
L 3.82E+01 2.69E+00 8.24E-05 8.29E-04 9.39E-05
L 3.91E+01 2.77E+00 1.30E-05 8.07E-04 9.50E-05

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)

kL 9.44E+02 5.24E+01 7.23E-01 1.15E-01
kL 4.63E+02 3.15E+01 6.87E-01 8.51E-01
kL 2.68E+03 1.50E+02 1.43E-01 1.16E-01
kL 4.09E+03 2.34E+02 1.55E+00 1.08E+00

kg 4.33E+00 2.48E-01 1.64E-03 1.14E-03
(

×2.2%/20.8kg)

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)
t

6.50 2.54E+02 1.80E+01 8.45E-05 5.25E-03 6.18E-04
6.50 2.48E+02 1.75E+01 5.36E-04 5.39E-03 6.10E-04

89.00 8.09E+02 3.56E+01 4.60E-03 1.44E-02 1.53E-04

0.95 4.11E+03 2.35E+02 1.56E+00 1.09E+00

0.05 3.70E+02 1.50E+02 1.58E-06 6.65E-05 1.97E-05 SBR

1t 5.79E+03 4.57E+02 1.57E+00 1.11E+00

kg 5.79E+00 4.57E-01 1.57E-03 1.11E-03

A (L)
(L)
(kWh)

II

(t)

SBS (t)

― 46 ―

土木研究所報告　第 217 号



 
 

 
 

1t 10.2kWh/t

9.7L/t 10)

 

/ 2.2

4.4kWh/t 9.7L/t

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
15 15 70

100 115 110
100 100 110

L/t
kWh/t

8.88
4.11

10.21
4.11

9.77
4.52

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)
3500t

(L) 1.01E+04 6.51E+02 2.00E-02 2.01E-01 2.27E-02
(L) 8.15E+03 5.73E+02 1.76E-02 1.77E-01 2.00E-02

(kWh) 4.42E+04 1.94E+03 2.51E-01 7.88E-01 8.36E-03

(3500t ) 6.24E+04 3.17E+03 2.89E-01 1.16E+00 5.11E-02

t 1.78E+01 9.05E-01 8.25E-05 3.33E-04 1.46E-05( /3500t)

263.55

4861.50
232.05

 

0.5 2.16E+00 1.24E-01 8.21E-04 5.72E-04
0.48 2.73E-03 4.80E-05 6.29E-09 1.90E-08 2.67E-10
0.01 1.08E-02 7.19E-06 4.70E-06 1.07E-06
0.01 1.03E-02 7.20E-06 2.35E-07
0.03 2.73E-01 1.20E-02 1.55E-06 4.86E-06 5.16E-08

2.44E+00 1.57E-01 8.30E-04 5.89E-04 1.36E-06

MJ)
CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)
66,000t

(L) 33,000 1.26E+06 8.88E+04 2.72E+00 2.74E+01 3.10E+00

(L) 20,900 7.99E+05 5.62E+04 1.72E+00 1.73E+01 1.96E+00

(kWh) 214,500 1.95E+06 8.58E+04 1.10E+01 3.47E+01 3.69E-01

(kWh) 128,700 1.17E+06 5.15E+04 6.63E+00 2.08E+01 2.21E-01

(66,000t ) 5.18E+06 2.82E+05 2.21E+01 1.00E+02 5.65E+00

t 7.85E+01 4.28E+00 3.35E-04 1.52E-03 8.56E-05( /66000t)
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15%

10%
11)12)

 

13)14)

 
 
 
 
 
 
 
 
 
 
 
 
 
 

10cm

15)

II

 
 
 
 
 
 
 
 
 
 
 

5cm
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
   

 

 13
 

13
II  

13
15%

 

13
5%  

13
10%  

 20
 

20
II  

20
15%

 

20
5%  

20
10%  

   
 

 

 

    

 
 3,534,000 m2   

÷  

 353,400 m3   
×

 
 589,000 m2   

÷  

 58,900 m3/   
×

 

m3/yr 176,700 29,450
t/m3 2.37 2.37
t/yr 418,779 69,797
t/yr 21,832 3,457
t/yr 0 182
t/yr 226,260 37,710
t/yr 170,687 28,448

5.5 5.5
0.0 5.0
4.0 4.0

57.0 57.0
43.0 43.0

 

m3/yr 176,700 29,450
t/m3 2.36 2.36
t/yr 417,012 69,502
t/yr 19,858 3,144
t/yr 0 165
t/yr 285,951 47,659
t/yr 111,203 18,534

5.0 5.0
0.0 5.0
5.0 5.0

72.0 72.0
28.0 28.0
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66

0.0575L/t km
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16) 

2.18×103kWh/t 17) 

1.79×103kWh/t

 
 
  

 

t 41,690 0 115 km
t 0 6,601 115 km
t 0 347 115 km
t 0 6,948 13.5 km
t 794,101 57.6 km
t 835,791 139,299 13.5 km

L 276,153 0
L 0 43,724
L 0 2,301
L 0 5,394
L 2,630,063 438,344
L 648,783 108,130
L 3,554,999 597,893

 

m3/yr 29,450 176,700 176,700
t/m3 2.38 2.22 2.16
t/yr 70,091 392,274 381,672
t/yr 3,106 19,966 20,078
t/yr 37,869 186,073 165,258
t/yr 28,568 156,098 156,126
t/yr 548 0 0
t/yr 0 10,038 20,078

5.5 5.4 5.6
4.0 4.0 4.0

57.0 50.0 45.7
43.0 41.9 43.2
15.0 0.0 0.0
0.0 2.7 5.6

 

m3/yr 29,450 176,700 176,700
t/m3 2.37 2.19 2.15
t/yr 69,797 386,973 379,905
t/yr 2,812 18,055 18,250
t/yr 47,860 239,514 221,405
t/yr 18,612 101,111 138,390
t/yr 499 0 0
t/yr 0 9,866 19,950

5.0 4.9 5.0
5.0 5.0 5.0

72.0 65.0 61.2
28.0 27.4 38.2
15.0 0.0 0.0
0.0 2.7 5.5

 

t 0 38,021 38,328 115 km
t 5,918 0 0 115 km
t 1,047 0 0 115 km
t 6,964 0 0 13.5 km
t 132,910 682,796 681,179 57.6 km
t 0 19,904 40,028 115 km
t 139,888 779,247 761,577 13.5 km

L 0 251,852 253,883
L 39,198 0 0
L 6,933 0 0
L 5,406 0 0
L 440,197 2,261,421 2,256,066
L 0 131,841 265,148
L 108,588 604,890 591,174
L 600,322 3,250,006 3,366,272
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2t 11kWh
11kWh 75kWh 75kWh

(11kWh+11kWh+75kWh +75kWh) ÷ 
2t 0.086kWh/t  

 
 
 
 

PO
PO

 
 
 
 
 
 
 

2.4 6.0m

 
65+35+41 141 L  

1000m2 1/2.300 0.43  
1000m2  

141×0.43 60.6 L/1000m2  
1000m2  

60.6×2 121.2 L/1000m2  
0.1212

L/m2

 
 
 
 
 
 

17)18)19)

CO2

 
 
 

  
MJ  

CO2  
kg-CO2  

SOX  
kg-SOX  

NOX

kg-NOX  
SPM

kg-SPM    

L m2  0.1212 4.63E+00 3.26E-01 9.99E-06 1.00E-04 1.14E-05

  
MJ  

CO2  
kg-CO2  

SOX  
kg-SOX  

NOX

kg-NOX  
SPM

kg-SPM    

kWh kg 0.086 7.80E-01 3.00E-02 4.45E-06 1.39E-05 1.48E-07

 
MJ  

CO2

kg-CO2

SOX  
kg-SOX  

NOX  
kg-NOX  

SPM
kg-SPM  

 

PO kg 7.14E+00 5.90E-01 1.78E-05 1.86E-04 1.62E-05 6  

 
4.00×104t 7.16×107kWh

3.53×105m3

2.01 104t 3.60×107kWh

1.99 104t 3.53×105m3

3.56×107kWh

4.00×104t 3.53×105m3

7.16×107kWh

1.05 103t 2.29×106kWh

5.89×104m3

1.05 103t 5.89×104m3

2.29×106kWh
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CO2

 

CO2

 

CO2

SBS

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)
5.16E+08 3.30E+07 6.88E+04 5.45E+04 7.23E+02
1.64E+07 1.15E+06 3.53E+01 3.55E+02 4.02E+01
1.36E+08 9.56E+06 2.93E+02 2.95E+03 3.34E+02
1.17E+09 1.13E+08 5.60E+03 6.53E+04 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.95E+07 5.69E+06 5.79E+03 5.48E+03 2.10E+02
2.73E+06 1.92E+05 5.88E+00 5.92E+01 6.70E+00
2.29E+07 1.61E+06 4.93E+01 4.96E+02 5.61E+01
3.49E+07 1.86E+06 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.77E+07 5.11E+06 5.17E+03 4.86E+03 1.39E+02
2.73E+06 1.92E+05 5.88E+00 5.92E+01 6.70E+00
2.29E+07 1.61E+06 4.95E+01 4.98E+02 5.64E+01
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.08E+07 9.16E+05 1.18E+02 3.71E+02 3.94E+00
6.40E+08 4.37E+07 6.31E+04 5.40E+04 1.04E+03
1.64E+07 1.15E+06 3.53E+01 3.55E+02 4.02E+01
1.24E+08 8.74E+06 2.68E+02 2.69E+03 3.05E+02
5.89E+08 5.69E+07 2.81E+03 3.28E+04 0.00E+00
3.24E+08 1.42E+07 1.84E+03 5.77E+03 6.12E+01
7.85E+08 5.57E+07 6.40E+04 5.81E+04 1.37E+03
1.64E+07 1.15E+06 3.53E+01 3.55E+02 4.02E+01
1.29E+08 9.06E+06 2.77E+02 2.79E+03 3.16E+02
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.51E+08 2.86E+07 3.70E+03 1.16E+04 1.23E+02

 

0.00E+00

5.00E+08

1.00E+09

1.50E+09

2.00E+09

2.50E+09

(M
J/

yr
)

0.00E+00

2.00E+07

4.00E+07

6.00E+07

8.00E+07

1.00E+08

1.20E+08

1.40E+08

1.60E+08

(M
J/

yr
)

(a)  
 

(b)  

 

0.00E+00

2.00E+07

4.00E+07

6.00E+07

8.00E+07

1.00E+08

1.20E+08

1.40E+08

1.60E+08

1.80E+08

C
O2

(k
g/

yr
)

0.00E+00

1.00E+06

2.00E+06

3.00E+06

4.00E+06

5.00E+06

6.00E+06

7.00E+06

8.00E+06

9.00E+06

1.00E+07

C
O2

kg
/y

r)

(a)  
 

(b)  

  
MJ  

CO2  
kg-CO2  

SOX  
kg-SOX  

NOX  
kg-NOX  

SPM
kg-SPM  

 

 1 

3.32E+04 
 

2 

1.77E+03 
 

   
1 18

t  2 17

  
MJ  

CO2  
kg-CO2  

SOX  
kg-SOX  

NOX  
kg-NOX  

SPM
kg-SPM  

 

 1 

2.93E+04 
 

2 

2.83E+03 
 

2 

1.40E-01 
 

2 

1.63E+00 
 

 
1 18

t  2 19
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2005
20)  

 
 

LCA  

 
 

 
 

 

100%

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

570km2

(570/ )
13.5km

10,400km2

(10,400/ )
57.6km

57.6km 
13.5km 
13.5km 
13.5km 
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20)

 
 
 
 
 
 
 
 
 
 
 

15cm 15cm
10 10

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  
   

 
 

 

 

( ) 

  

 

 
 

 
 

 
 

    
 

 1,767,000 m2   
÷  

 
 530,100 m3   

×  

 3,500
800 Wh/

20 L/
12

1.7
1.3
7.3
2.5

5,000 Nm3/
1.0
90

0.9

 250 L/
1,100

250 Wh/
5
1

13
2.5

8,000 Nm3/
1.0

110
0.9

 5,161  17 21  
 1,107 g  1 2776 17 1 1  

 4,202  17 21  
 901 g  1 2776 17 1 1  

 658  17 21  
 350  17 21  

 2.7 t m3 22  
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66

0.0575L/t km
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
  

 1,800,000m2 1,580m2/
1,140  

  
1,800,000m2 1,110m2/  
1,622  

 
 
 
 
 
 

23)  
 
 
 
 
 
 
 
 
 
 

t
 

t  
36 / t÷1000×8h×18.8L/h  
5.4144L/ t 

 

m3/yr 530,100 530,100 530,100
m3/yr 530,100 512,341 512,341
m3/yr 0 17,759 17,759
t/m3 2.5 2.5 2.5
t/m3 2.7 2.7 2.7
t/yr 1,325,250 1,280,853 1,280,853
t/yr 0 47,949 47,949

 

t 1,325,250 1,280,853 1,280,853 57.6 km
t 0 47,949 47,949 13.5 km
t 59,374 10,934 12,040 13.5 km

L 4,389,228 4,242,183 4,242,183
L 0 37,221 37,221
L 46,089 8,488 9,346
L 4,435,317 4,287,892 4,288,750

 

42,620,904 58,603,600
L 1,065,523 13,319,033

639,314 266,381
4,076 0

69,259 53,276
3,345 5,956

42,088 42,088
9,057 9,057

47,949 47,949

316 /m3

170 /m3

45 /kg

8.6 /kg

 
3.1m 54 L/

10 12t
8 20t 36 L/ 1

30 L/ 1

 

L 236,736 236,736 236,736
L 131,520 131,520 131,520
L 157,824 157,824 157,824
L 526,080 526,080 526,080

m2 1,580 
m2 1,110 

   
 36 t 8  

  
L kWh  

 
kW  

 
L/h  

15t   0.188 100 18.8 

― 61 ―

アスファルト舗装におけるリサイクル技術の開発とライフサイクル評価に関する研究



JEMAI-LCA

3EID 24)

 
 

25)

98% 18)

 
 

CO2

 

CO2

CO2

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)
2.36E+07 1.20E+06 1.09E+02 4.41E+02 1.93E+01
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.01E+07 1.42E+06 4.33E+01 4.36E+02 4.94E+01
2.21E+07 1.87E+06 1.64E+03 2.75E+03 3.02E+01
1.70E+08 1.19E+07 3.65E+02 3.68E+03 4.16E+02
2.28E+07 1.16E+06 1.06E+02 4.26E+02 1.87E+01
4.36E+08 2.13E+07 2.90E+03 9.12E+03 2.75E+02
2.01E+07 1.42E+06 4.33E+01 4.36E+02 4.94E+01
4.07E+06 3.44E+05 3.01E+02 5.07E+02 5.56E+00
1.64E+08 1.15E+07 3.53E+02 3.55E+03 4.03E+02
2.28E+07 1.16E+06 1.06E+02 4.26E+02 1.87E+01
1.03E+09 5.93E+07 4.36E+03 2.04E+04 1.48E+03
2.01E+07 1.42E+06 4.33E+01 4.36E+02 4.94E+01
3.13E+06 2.83E+05 3.29E+02 5.29E+02 2.78E+00
1.64E+08 1.15E+07 3.53E+02 3.56E+03 4.03E+02

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)
3.89E+00 8.59E-01 1.55E-04 2.72E-04 5.00E-06
6.34E+02 3.77E+01 9.60E-03 4.51E-02 3.50E-03
0.00E+00 3.44E+00 3.34E-03 4.67E-03 5.05E-04
5.51E+02 1.11E+02 1.88E-02 1.85E-01 7.00E-03
3.77E+01 2.22E+00 1.63E-03 2.46E-03 2.70E-04
9.09E+01 5.99E+00 1.43E-02 6.22E-03 1.27E-03

 
MJ)

CO2

(kg-CO2)
SOx

(kg-SOx)
NOx

(kg-NOx)
SPM

(kg-SPM)

m3 2.49E+02 2.55E+01 4.80E-02 5.48E-02

m3 1.15E+02 1.17E+01 1.16E-02 3.74E-02

0.00E+00

2.00E+08

4.00E+08

6.00E+08

8.00E+08

1.00E+09

1.20E+09

1.40E+09

(M
J/

yr
)

 

0.00E+00

2.00E+07

4.00E+07

6.00E+07

8.00E+07

C
O2

(k
g/

yr
)
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A Vol.47A No.3 pp.1109-1118
2001.3 

 
,

Vol.26 pp.253-259 1998 
 CO2

Vol.43 
No.204 pp.43-51 2000 

 
CO2

Vol.30 No.2 pp.4-9 1995.2 
 19

( ) 
 JEMAI-LCA Pro ver.2.1.2 ( )

CD-ROM 2005.11 
 LCI 2003.1 
 LCI

2003.1 
 

( ) 1995 
 

 17
2006.8 

 

No.79 pp.40-45 2006 
 

Vol.29
No.7 pp.17-22 1994.7 

 
p.25 2007 

 
p.3 2007.12 

 
p.59 2002.7 

 2005 p.66 2005.7 

 
2006 p.102

2006.9 
 2006
2008.5 

 
p. -62 2008.5 

 

2005

2005.12 
 17 2005 
 

1999.11 
 

2000.2 
 

3EID  
http://www-cger.nies.go.jp/publication/D031/index.htm 

  
14

2003 
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