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Performance of Coarse Graded Unbound
Granular Materials Containing RAP
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Abstract: In order to solve the problem of the application of reclaimed asphalt pavement ( RAP) in
unbound granular materials, an investigation into the effect of RAP on the performance of coarse graded
unbound granular materials was conducted. A series of laboratory tests used UTM —100 including the
repeated load triaxial test, the quick shear test and the permanent deformation test were performed on
coarse graded UGMs containing RAP as well as UGMs of neat virgin aggregates at room temperature (22
°C). The effect of RAP on the performance of unbound granular materials was analyzed in accordance
with the experimental results. The test results show that after adding RAP, the dynamic resilient modulus
of coarse graded unbound granular materials increase obviously, and the average growing rate is 9.3%.
The growing rate is affected by confining pressure and the ratio of bias to confining pressure. And the
ratio of bias to confining pressure has more significant influence. The shear strength decrease and the
decreasing rapid is slower in stress softening stage. When shear failure occurs, coarse graded unbound
granular materials have similar dilatancy effect. Axial permanent deformation increases distinctly, which
shows material’ s resistance to permanent deformation declined.
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Table 1 RAP each sieve through rate and specification limits %
. Ji LR/ mm
13.200 9. 500 4.750 2.360 1. 180 0. 600 0. 300 0. 150 0.075
RAP-1 100. 00 95.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RAP-2 100. 00 100. 00 100. 00 39.99 14.12 5.50 1.46 0.93 0. 66
F2 FEEZMABEESE
Table 2 Gradation each sieve through rate and specification limits Y%
Sl LR ~F/mm
31.500 26.500 19.000 16.000 13.200 9.500 4.750 2.360 1.180 0.600 0.300 0.150 0.075
VA-UGM  100.00 90.40 72.90 49.40 41.90 36.80 31.00 23.20 15.70 10.30 6.87 5.00 3.70
RAP-UGM 100.00 90.40 73.50 48.30 42.40 38.20 32.30 24.50 15.50 10.50 6.79 4.74 3.72
. TR AR (TG F40—2007) ) ™) BEAT il 521K 86 ,
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Fig.1 Gradation curves
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Table 3 Stress loading cycle sequence

% TEHA YA

s g, oM R i
B2 VA T VA V4 -

52l kPa WL
kPa kPa kPa

0 103.4 103.4 93.1 10.3 1 000

1 20.7 20.7 18.6 2.1 100
2 20.7 41. 4 37.3 4.1 100
3 20.7 62. 1 55.9 6.2 100
4 34.5 34.5 31.0 3.5 100
5 34.5 68.9 62.0 6.9 100
6 34.5 103.4 93.1 10.3 100
7 68.9 68.9 62.0 6.9 100
8 68.9 137.9 124.1 13.8 100
9 68.9 206.8 186.1 20.7 100
10 103. 4 68.9 62.0 6.9 100
11 103.4 103.4 93.1 10.3 100
12 103.4  206.8 186.1 20.7 100
13 137.9  103.4 93.1 10.3 100
14 137.9  137.9 124.1 13.8 100
15 137.9  275.8 248.2 27.6 100
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Fig.2  Mr of the UGMs at all load sequences
F4 HTEEEAXNTUEIE
Table 4 Relative change percent of Mr

Bl ./ At & B Lt
kPa 0.67 0.75 1. 00 2. 00 3.00

20.7 4.36 12. 4 13.71
34.5 5.47 14.53  14.15
68.9 2.65 8.76 12.43
103. 4 0.69 5.37 12.39
137.9 6.13 9.57 16.71

M4 AT LUE W, S KA 137. 9 kPa, f % [
JEEEHR 2. 00 B, shSA A AR ik, BUEE 4
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Fig.3  Stress-strain relationship of the quick shear test
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Fig.4 Axial deformation curves
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Fig.5 Axial permanent deformation curve of UGMs
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