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Abstract Porous asphalt pavement is used widely in advanced countries to reduce traffic accidents and
noise. On the other hand, it is not applied widely in Korea due to concerns about its durability. This
study aims to find a statistical method to improve the durability of porous asphalt pavement. A Cantabro
test was selected to test the durability. The Cantabro test was performed on an asphalt mixture made
of a binder and aggregate. This test was repeated three times for each of the four groups to obtain the
Cantabro loss rate. The average values of each of the four groups satisfied all the reference values. In
addition, through an analysis of variance (ANOVA), it was possible to quantitatively classify test groups
with differences in durability, thereby finding problems and improving the durability. Furthermore, the
Pay Factor method can lead to voluntary improvements in quality, and the Pay factor can be calculated
through statistical analysis of limited data. Through the Pay factor, it is possible to induce definite
quality improvement of the contractor and continuously improve the durability of the porous asphalt

mixture by evaluating the adequacy of the quality standard.
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Table 1. Bstimation of PWL Using Quality Index Q(Brati[13])

PWL n=3 n=4 n=5 n=6 n=7 n=8 n=9 n=10 to 11

100 1.16 1.50 1.79 2.03 2.23 2.39 2.53 2.65

99 - 1.47 1.67 1.80 1.89 1.95 2.00 2.04

98 115 1.44 1.60 1.70 1.76 1.81 1.84 186

97 - 141 1.54 162 167 1.70 172 1.74

70 0.68 0.60 0.57 0.56 0.55 0.55 0.54 0.54

69 0.65 0.57 0.54 0.53 0.52 0.52 0.51 0.51

68 0.62 0.54 0.51 0.50 0.49 0.48 0.48 0.48

67 0.59 0.51 0.47 0.47 0.46 0.46 0.46 0.45

55 0.18 0.15 0.14 0.14 0.13 013 013 013

54 0.14 0.12 0.11 011 011 011 0.10 0.10

53 0.11 0.09 0.08 008 0.08 0.08 0.08 0.08

52 007 0.06 0.06 0.06 0.05 0.05 0.05 0.05

285



Fate7|gtsl=g Al A21E A11Z, 2020

AEASE 57| Ysixls PWLE FafioF sh=d],
PWLE A=3olA] 7]& oldol izt W3 wiiga}
ZthFig. 1). PWLE 57| Hsix= MEARE At
Eix=E 7Pgstal Q= oFf 2(2)& ol8sto] skl
o] Q@ A&2] 7 ng ol-&3to] Table 1258
St} (Brati[13]).

LSL

Fig. 1. PWL Considering Criteria(Burati[13])
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Table 2. Aggregate Test Results

Properties Unit Limit Rotl | Rot2 | Rot3
Specific Gravity - > 25 2.71 2.71 2.70
Absorption % (3.0 0.69 0.67 0.75
F&E Particles % <10 9.0 9.0 8.0
Stability % (12 4.8 4.7 4.6
Abrasion % (35 21.7 | 219 | 200
Fracture Surface % > 85 100 100 100

Table 3. Characters of Asphalt Binder
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Properties Unit Limit 1st 2nd 3rd
Performance B B PG82 | PG82 | PG82
Grade =22 =22 -22
Elongation
(15C 5em/min) cm 50 65 71 58
Softening Point T >80 86.0 88.0 90.0
G*/sind at 82C | ypo | 510 | 234 | 216 | 256
(Original)
G*/sind at 82T
(after RTFO) kPa >2.1 3.00 2.95 3.26
G*/sind at 82T <
(after PAV) KPa | 5000 | O19 | 636 | 728
Stiffness at -12T MPa - 115 106 118
m-value - - 0.33 0.34 0.35
Flash Point T - 338 342 340
Viscosity(135C) Pa.s ) 3.0 2.8 2.8
Mass Loss o ~ ~ ~
(after RTFO) % ) 0.1 0.1 0.1
olATE BIEO ZIEIHE £4E AP KS F
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2190 Fig. 23} 20| F& A S0 LATIRA IS 4
Astel Aoleiet. Fig. 3 R Y 4] Az

o] BeiE HojFar

Ak,

Fig. 2. LA Abrasion Tester in
Constant Temperature
Chamber

Fig. 3. Shapes of Specimen Before and After
Test
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Table 4. Cantabro Test Results at -20T

shws] giste] A

wlol o T T % [

1 1047.9 866.4 173

1 2 1054.0 910.5 13.6 15.733
3 1047.1 876.7 163
4 1050.9 891.1 15.2

2 5 1032.8 922.5 10.7 12.270
6 1034.2 948.4 83
7 1040.2 911.5 12.4

3 8 1055.3 962.4 8.8 10.533
9 1051.8 942.7 10.4
10 1040.2 921.0 11.5

4 11 1046.9 934.0 10.8 11.200
12 1043.6 925.9 113

FE4(10)

Fig. 4. Asphat Mixtures after Cantabro Test at -20T
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Table 5. Test Results of Equal Variance for Two

Group
Combination F Ratio P(F{=f) one tail
Rotl X Rot2 0.29856 0.229916
Rotl X Rot3 1.126025 0.470361
Rotl X Rot4 28.17949 0.034271
Rot2 X Rot3 3.771516 0.209577
Rot2 X Rot4 94.38462 0.010484
Rot3 X Rot4 25.02564 0.038424
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Table 6. Results of t-Test

Combination Variance P(F{=f) one tail
Rotl X Rot2 Equal 0.066617
Rotl X Rot3 Equal 0.013333
Rotl X Rot4 Different 0.028187
Rot2 X Rot3 Equal 0.361289
Rot2 X Rotd Different 0.465303
Rot3 X Rot4 Different 0.297140
A o]RAC ' Uro] SEARS Student t-7
HS, o[ BALS Welch t-dHS 5ot Alrze
05%% Agatlon RelrEe S%z St Fekn
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Table 7. t-Test :Hypothesized Mean Difference

Rot 1 Rot 3
Average 15.73333 10.53333
Variance 3.663333 3.253333
Obsevations 3 3
Covariance 3.458333
meon difrrence 098
Degree of Freedom 4
t stats 2.779231
P(T<{=t)one tail 0.024929
t critical one tail 2.131847
P(T{=ttwo tail 0.049858
t critical two tail 2776445
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Table 8. Q Value with the Criteria of Cantabro Loss(%)

Rot 1 2 3 4
Mean 15.773 11.400 10.533 11.200

SD 1.913 3.502 1.803 0.360
Q_20% 2.229 2.455 5.248 24.40
Q_18% 1.184 1.884 4.139 18.85
Q_17% 0.601 1.598 3.585 16.08
Q_16% 0.139 1.313 3.030 13.31

Table 9. PWL with the Criteria of Cantabro Loss(%)

Rot Obs. PWL PWL PWL PWL

20% 18% 17% 16%

1 3 100 100 69 54

2 3 100 100 100 100

3 3 100 100 100 100

4 3 100 100 100 100
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