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Yukitomo TSUBOKAWA *** and Toru ESAKI ****

Synopsis

To decrease the de-bonding between asphalt concrete layers which occurs in Japanese airport 

pavement frequently, water content in asphalt concrete which might be cause of blistering, and bonding 

strength between layers was verified. Furthermore, collection factor of Marshall Stability for thinner 

asphalt concrete specimens (maximum aggregate size is 20mm) which is obtained from airport pavement 

was also verified because the collection factor for road pavement material is used now. 

As a result, following conclusions were obtained. 

(1) It is clarified that rain water doesn’t permeate into both surface course and binder course of asphalt 

concrete pavement. However, the water content of asphalt concrete is more than 2% in usual condition 

though it was said the water content more than 1% might be cause of blistering in past study. To consider 

the difference of air void of asphalt concrete, “Water Saturation Ratio in Air Void” should be used to 

evaluate the water content in asphalt concrete because the volume of air void affects the water content in 

asphalt concrete. 

(2)As tack coat material in airport asphalt pavement construction, modified asphalt emulsion should be 

used because curing time is not so long in midnight construction and bonding strength between layers is 

not enough when normal tack coat (PK-4) is sprayed and cured for just 30 minutes. 

(3)The correction factor of Marshall Stability for thinner asphalt concrete specimens which is obtained 

from airport pavement is clarified. 
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(g/cm3)As

(%) (%) (%) (kN) (1/100cm)

4.0 2.531 2.352 7.1 56.3 12.45 22 

4.5 2.512 2.373 5.5 65.1 12.26 24 

5.0 2.494 2.394 4.0 74.4 13.01 26 

5.5 2.476 2.404 2.9 81.3 13.05 28 

6.0 2.457 2.415 1.7 89.2 12.79 33 
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(20) (20) 

(mm)
(mm)

(kN)
(mm)

(kN)

1 30.4 3.67 1 30.7 2.17 

2 30.1 2.97 2 30.9 2.45 

3 30.4 2.20 3 30.8 2.30 

4 30.1 3.47 4 30.7 2.57 

5 30.5 3.10 5 30.8 2.57 

30.0

30.3 3.08 30.8 2.41 

1 40.5 5.32 1 40.7 3.92 

2 40.5 3.97 2 40.5 3.65 

3 40.1 4.70 3 40.8 3.97 

4 40.6 4.55 4 40.4 3.85 

5 40.8 4.57 5 40.1 2.32 

40.0

40.5 4.62 40.5 3.54 

1 50.3 6.52 1 50.4 6.87 

2 50.5 6.70 2 50.9 6.07 

3 49.5 7.42 3 50.5 6.47 

4 50.7 7.15 4 50.6 6.05 

5 50.0 7.57 5 50.6 6.97 

50.0

50.2 7.07 50.6 6.49 

1 63.1 12.42 1 63.3 11.15 

2 63.8 12.85 2 63.5 12.20 

3 63.8 14.87 3 62.9 10.75 

4 63.7 13.55 4 64.4 11.82 

5 63.4 14.47 5 64.4 10.55 

63.5

63.6 13.63 63.7 11.29 

1 70.2 15.50 1 70.9 13.85 

2 69.7 16.70 2 70.9 13.40 

3 69.9 16.42 3 70.7 13.45 

4 69.5 15.72 4 70.8 14.30 

5 69.7 16.72 5 69.6 14.85 

70.0

69.8 16.21 70.6 13.97 

1 74.8 21.47 1 75.4 15.20 

2 75.7 22.00 2 75.9 17.59 

3 74.8 19.27 3 75.1 16.27 

4 75.1 21.47 4 75.7 15.62 

5 74.6 18.62 5 75.2 15.00 

75.0

75.0 20.57 75.5 15.94 
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(mm)
(mm)

(kN)
(mm)

(kN)

1 40.70 3.55 1 40.0 2.30 

2 40.3 2.72 2 39.3 2.10 

3 40.0 2.30 3 40.2 2.42 

4 40.0 2.47 4 40.4 2.37 

5 39.9 2.15 5 40.6 4.17 

40.0

40.2 2.64 40.1 2.67 

1 63.8 6.00 1 62.9 8.75 

2 64.3 6.85 2 62.9 8.45 

3 63.4 7.82 3 64.0 9.35 

4 64.2 8.12 4 62.8 7.57 

5 62.8 6.52 5 62.9 10.22 

63.5

63.7 7.06 63.1 8.87 

 (20) (20) 

(mm) (kN) (kN)

30.0 3.08 4.57 2.41 4.70 

40.0 4.62 2.97 3.54 3.32 

50.0 7.07 1.93 6.49 1.75 

63.5 13.63 1.01 11.29 1.00 

70.0 16.21 0.84 13.97 0.81 

75.0 20.57 0.66 15.94 0.71 
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(mm) (kN) (kN)
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(mm) 30.0 40.0 50.0 63.5 70.0 75.0

4.76 3.17 1.98 1.00 0.79 0.74

(cm) 

 (cm3)

238 250 2.93 3.08 3.00 4.17 4.76 

317 328 3.91 4.04 3.98 2.50 3.19 

406 420 5.00 5.18 5.09 1.47 1.89 

509 522 6.27 6.44 6.36 1.00 1.00 

560 573 6.90 7.06 6.98 0.86 0.79 

599 610 7.38 7.52 7.45 0.78 0.75 
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