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Analysis on key sieve size to compaction energy of stone asphalt concrete

HUANG Qi-shu', XU Zhi-hong’, HAN Zhen-zhong'
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2. Tongji University, School of Traffic and Transportation, Shanghai 200092, China)
Abstract: The relationship between compaction energy and key sieve size passing percentage of 27 experi-
ment gradings are analyzed for SAC ~ 20. The passing percentage of 1.18mm sieve size has the greatest
impact on compaction energy, then has the passing percentage of 0.075mm sieve size, so the conclusion
that fine aggregate grading and its content(including the filler) has great impact on compaction energy can
be get. The average compaction number decreases with the increasing of the passing percentage of 1. 18mm
and 0.6mm sieve size. When the two passing percentage of the sieve size above increases into the restricted
zone of Superpave for the corresponding fine aggregate grading, the compaction number will be less, and
the mixture will be compacted more easily, this will reduce the rut - resistance performance of mixture. So
the restricted zone has definite rationality, and the passing percentage of key sieve size for fine aggregate
should be under the restricted zone.
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Tab.1 The average number of all level compaction energy and their key sieve passing percentage

B 1 2 3 4 5 6 7 8 9 10 u 12 13
FERE(%) 7.8 8.1 84 7.6 7.8 7.2 7.8 6.7 7.8 7.8 79 1.5 7.6
L&) X2/ ¢ {8/ 9] 4 59 104 49 8.5 78 78.5 88 86.3 55 115.8 M4 75.7
19mm F T (%) 100 100 100 100 100 100 100 100 100 95 95 95 95
4.75mm EFHE(%) 4 4 40 35 35 35 30 30 30 40 40 40 35
1. 18mm i#:3 (%) 21 18 15 21 18 15 21 18 15 21 18 15 21
0.075mm &iT % (%) 7 5§ 3 5 3 7 3 71 S 5 3 1 3
R 4 15 16 17 18 19 20 21 22 23 24 25 26 27
BIRE(%) 6.8 7.3 6.5 6.8 7.3 83 7.2 7.9 6.5 7.1 8 6.1 6.9 6.1
PHELRECR) 68.5 88.3 60.3 77.3 153 65 64.7 94.7 50.3 61 123.3 68 80.3 98.7
19mm & H (%) 95 95 95 95 95 90 9 9 9% 9 9% 9 9 N
4.75mm i#;T (%) 35 35 30 30 30 40 40 40 35 35 35 30 30 30
1.18mm i#Eid (%) 18 15 21 18 15 21 18 15 21 18 15 21 18 15

0.075mm 3BT (%) 7 5 1 5 3

3 7 5 7 5 3 5 3 7

F2EPEAESFRBER (EER: EXAH)
Tab.2 Test results of main effects analysis of variance

kK B=XFHH BiE WhE F Sig.
BrER 13627.41(b) 8 1703.426 14.668 0.000
4] 172992.053 1 172992.053 1489.659 0.000
%% 19mm 842.580 2 421.290 3.628 0.047
#% 4.75mm 842.587 2 421.293 3.628 0.047
7% 1.18mm 7898.362 2 3949.181 34.007 0.000
#% 0.075mm 4043 .882 2 2021.941 17.411 0.000
wrE 2090.316 18 116.129
oyl 188709.780 27
BIEE S5 15717.727 26
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Tab.3 Multiplex compare analysis of each key sieve

KEMART (mm)  IGEEE %) JGBIER) FHEMEA-1) HEE Sig. BEH
19 95 100 13.4000( * ) 5.08 0.017 BE
4.75 30 35 12.8667( * ) 5.08 0.021 BE
15 18 25.0222( * ) 5.08 0.000
1.18 18 21 16.5889( * ) 5.08 0.004 BE
21 15 —41.6111( *) 5.08 0.000
3 5 26.3889( * ) 5.08 0.000
0.075 7 3 -25.5111( * ) 5.08 0.000 B¥E
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Fig. 1 Change between estimate average compaction number and passing percentage
of sieve 19mm. 4.75mm. 1. 18mm and 0. 075mm
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Tab.4 The proposed scope of Superpave fine material
at all levels and the border of limitations zone

WILRT BNRERTEE REKAF

{mm) (%) (%) ARREE
0.075 2~6 - 3.7
0.15 3~10 - 4.5~9.2
0.3 5~14 13.7 6.7~12.2
0.6 9~17 16.7~20.7 10.1~16.0
1.18 14~22  22.3-~28.3 15~21
2.36 23-25 34.6 21.2~28.9
4.75 36~ 49 -
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