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The present study evaluated the mechanical properties of open graded asphalt for semi-rigid pavements in order to determine the
mixing proportion experimentally. A total twelve types of basic mixing proportions were set up and mechanical tests such as marshall
stability, porosity, permeability, and cantabro loss were conducted based on Korean standards. From the tests results, it was found
that the marshall stability in case of straight and modified asphalt increase up to the contents with 5.0% and 5.5% respectively. The
porosity and permeability of asphalt tended to decrease as the asphalt contents increase, the coefficient of correlation between both
were estimated 86%. The increase contents with asphalt range from 3.5% to 6.0% tended to decrease the cantabro loss and the
modified asphalt enhanced the resistance of cantabro loss with range from 18.8% to 33.1% than straight asphalt under same asphalt
contents. In comparison with test results and quality standards, it was concluded that the modified asphalt content of 4.5% is effective
to adopt for open graded asphalt.
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Table 1. Physical properties of used asphalts
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Table 3. Size distribution of blended aggregates

Sievel 50 1 13 [ 10| 5 |25 06|03 015|008

. mm | mm | mm | mm | mm | mm | mm | mm | mm
Ratio

G |78%|78.0|74.4 (408 | 41 | 1.6 | - - - -
S [19%|19.0]19.0 | 19.0 | 17.7{13.0| 6.7 | 5.0 | 2.1 | 1.3
F|3%]|30|30]30]30]|30)30]|30]|28]26

Tareet |00 1964 [62.8 [24.8 176 | 97 | 80 | 49 | 3.9
gradation

specifi- | | (92~ 62~ |10~ 10~ 4~ |3~ |3~ |2~
cation 00|81 | 31|21 |17 ] 12| 8|7

where, G: coarse aggregate, S: fine aggregate, F: filler
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Fig. 2. Grading curve of blended aggregates
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Table 4. Mixing proportion of asphalt

. AP AP Mixing ratio(%)

Mix. types | content(%) AP G S F
1-1 3.5 3.5 75.3 18.3 2.9
1-2 4.0 4.0 74.9 18.2 2.9
1-3 4.5 4.5 74.5 18.1 2.9
1-4 | AP-5 5.0 5.0 74.1 18.1 2.9
1-5 5.5 5.5 73.7 18.0 2.8
1-6 6.0 6.0 73.3 17.9 2.8
2-1 3.5 3.5 75.3 18.3 2.9
2-2 4.0 4.0 74.9 18.2 2.9
2-3 4.5 4.5 74.5 18.1 2.9
2-4 PMA 5.0 5.0 74.1 18.1 2.9
2-5 5.5 5.5 73.7 18.0 2.8
2-6 6.0 6.0 73.3 17.9 2.8

where, AP: asphalt, G: coarse aggregate, S: fine aggregate, F:
filler



(e) Initial mixing

(d) Filler

(9) Final mixing

Fig. 3. Mixing process of asphalt

Table 5. Tests and related standards for asphalt

Test Referred Korean standards
Marshall stability KS F 2337
Porosity KS F 2364
Permeability KS F 2494
Cantabro loss KS F 2492
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Fig. 4. Marshall stability test results of according to asphalt
types and contents
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Table 6. Permeability test results of asphalt

e AP AP Coefficient of permeability(cm/sec)
types | content(%) 1 2 3 Average
1-1 35 0.44 0.52 0.47 0.48
1-2 4.0 0.41 0.40 0.45 0.42
1-3 4.5 0.37 0.38 0.33 0.36
1-4 | AP-5 5.0 0.29 0.33 0.31 0.31
1-5 5.5 0.32 0.28 0.27 0.29
1-6 6.0 0.25 0.31 0.28 0.28
2-1 3.5 0.42 0.48 0.46 0.45
2-2 4.0 0.38 0.39 0.40 0.39
2-3 4.5 0.36 0.31 0.32 0.33
2-4 PMA 5.0 0.29 0.30 0.25 0.28
2-5 5.5 0.26 0.25 0.22 0.24
2-6 6.0 0.23 0.19 0.22 0.21
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Fig. 6. Relationship curve between porosity and coefficient of
permeability
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Table 7. Comparison results between tests and quality
standards according to mixing proportions

AP AP | Marshall P . Permea- | Cantabro

Mix. o content | stability o(r;s)lty bility loss

WP | o | N ) | emssec) | (%)
. Above Above Below
Criteria 3,000 20+0.3 0.1 20
1-1 3.5 . © © -
(2,831) (25.9) (0.48) (32.1)
O O O x
12 40 (3,425) (23.0) (0.42) (26.3)
@) @) @) X
1-3 45 (4,574) (21.2) (0.36) (22.8)
14 AP-5 50 O x O O
(4,994) (19.3) (0.31) (19.6)
O x @) (@)
15 >3 (4,673) (18.1) (0.29) (14.2)
O x O O
16 6.0 (4,417) (17.9) (0.28) (12.5)
@) @) @) X
e 33 (4,480) (24.0) (0.45) (25.3)
@) @) @) X
22 4.0 (5,677) (21.8) (0.39) (22.1)
O O O O
23 43 (6,330) (20.4) (0.33) (18.3)
PMA
24 5.0 O - ©
’ (6,671) (19.1) (0.28) (13.8)
O x O O
5 33 (6,823) (18.0) (0.24) (10.3)
@) x @) (@)

2-6 6.0 (6,996) (16.9) (0.21) (8.7)
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