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Influence of Incineration Fly Ash Granulated Particles on Water Stability of
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Abstract: In order to realize the utilization of incineration fly ash (IFA) in asphalt pavement, the IFA was gran-
ulated with cement, and silica fume, coal ash. The water stability of asphalt mixture with granulated particles
and the influence mechanism of freeze thaw splitting test conditions on its water stability were studied. The re-
sults show that after IFA is granulated, the chloride ion leaching rate decrease by about 56.76 % and 59.12% re-
spectively. The order of the influence of freeze thaw splitting test conditions on the water stability is vacuum ex-
traction process>freezing process™>compaction times. During the process of vacuum extraction, the asphalt
film on the surface of IFA/cement granulated particles is destroyed, thus the soluble chloride is dissolved out,
the combined action of frost heaving, salt heaving and corrosion of chloride solution in the course of freeze thaw
cycle is the key cause of damage to the internal structure of asphalt mixture. The method of co-granulation of ce-
ment, silica fume, coal ash and IFA can effectively improve the water stability of asphalt mixture.
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Table 1 Physical properties of granulated particles and fine aggregate of limestone

Property Fine aggregate of limestone IFA+C(my, :m=1.00:1.00) IFA+C+SF+CA
Apparent relative density 2.746 2.363 2.427
Mud (<< 0. 075 mm) content (by mass)/ % 1.6 11.5 11.8
Sand equivalent (by mass)/ % 71 43 41
Angular property (flow time)/s 57 62 63
F2 IEREALRGES R
Table 2 Sieving results of granulated particles
Passing ratio (by mass)/ %
Sample
4.75 mm 2.36 mm 1.18 mm 0.6 mm 0.3 mm 0.15 mm 0.075 mm
IFA+COmyep:me=1.00:1.00) 100.0 69.2 43.7 30.7 21.7 6.1 1.6
IFA+C+SF+CA 100. 0 72.3 43.9 30.9 21.1 3.9 0.7
JTG F40—2004 90-100 60-90 40-75 20-55 7-40 2-20 0-10
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2.2.1

Table 3 Freeze thaw splitting results of asphalt mixture with
IFA+C particles

My i1 Wipa/ Y0 TSR/ %
0 0 81.3
1.00:0 0.5 52.3
1.00:0. 50 2.0 63.9
1.00:0. 50 3.0 59.4
1.00:1.00 2.0 72.3
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Table 4 Immersion Marshall test results of asphalt mixture
with IFA+C particles

Specimen No.  N/times — my,:me wipa/ % MS,/ %
1 75 0 0 97.7
2 75 1.00:1. 00 2.0 105. 8
3 50 1.00:1. 00 2.0 89.0
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Table 5 Influence of freeze thaw splitting test conditions on performance of asphalt mixture with IFA+C particles

N/times Vacuum Freezing Wipa/ Y0

Cracking strength /MPa Water absorption

TSR/ %

Before test After test (by mass)/ %
50 High Yes 2.0 0.892 3 0.6454 72.3 0.78
50 High No 2.0 0.892 3 0.656 7 73.6 0.79
50 No Yes 2.0 0.892 3 0.7009 78.6 0.52
75 High Yes 2.0 0.956 3 0.636 6 66.6 0.50
40 Low Yes 2.0 0.849 4 0.5914 69.6 0.84
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Table 6 Freeze thaw splitting test results of SBS modified
asphalt mixture with IFA+C+SF+CA particles

Asphalt mixture Wi/ % TSR/ %
Control 0 84.9
IFA+C 1.0 75.0

IFA+C+SF+CA 1.0 84.5
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