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Evaluation of potholes maintenance technology for asphalt pavement
based on improved hierarchical fuzzy method

Zhang Chi, Zhou Bowen

(Key Laboratory of Special Area Highway Engineering of Ministry of Education, Chang’an University, Xi’an 710064, China)

Abstract: Nowadays there are many kinds of maintenance technologies at home and abroad, but which treatment is preferable in
different conditions is hard to decide. Therefore, it is particularly important to evaluate these repair technologies scientifically and
objectively in terms of expense, lifetime, benefit and so on. The existing maintenance technology evaluation methods are subjec-
tive, single, and unreasonable to some extent, and the results are prone to be biased. Combining with economic, social, techno-
logical and other factors, this paper proposes an improved hierarchical-fuzzy evaluation system for potholes maintenance technolo-
gy, based on analytic hierarchy process, integrating fuzzy mathematics and statistics. Results show that, compared with other
methods, the hierarchical-fuzzy evaluation method is reasonable in selecting the optimized pothole treatment.
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Fig.1 Schematic diagram of establishing evaluation system
1
Table 1 Assume model conditions
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Table 2 Values of quantitative indicators

C/ Cy/ Cs /min
Ay 34. 35 22 8
A, 55 16 20
As 148.5 40 42
Ay 34.18 8 7
As 21.3 4 6
C, (3 ,
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Table 3 Values of standardized quantitative indicators
C C, Cs
Ay 0. 897 0.5 0. 944
A, 0.735 0. 33 0.611
As 0 1 0
Ay 0. 899 0.11 0.972
As 1 0 1
3.2.2
, 4
) 10 1 5
(GANOINGN G )
, (2) Tij o
, Cs,
) ; C,,
; Cs, (
), 3
C ., , o
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Table 4 Quantitative rating of indicators
(8,10) (6,8) (4,6) (2,4) (0,2)
Cs
C,
Cs
Cr
5
Table 5 Quantitative results of the quantitative indicators
Cs C, Cs Cr
Ay 6.0 3.0 4.5 8.5
A, 1.5 9.0 1.5 7.5
As 3.0 9.0 2.0 6.5
Ay 8.5 1.0 7.5 2.5
As 9.0 1.5 7.5 1.5
(D
Ty s S, ,
3) , 6 o
6
Table 6 Results of the standardized quantitative indicators
Cs Cy Cs C;
Ay 0.6 0.25 0.5 1
A, 0.0 1 0 0. 86
Aj 0.2 1 0. 83 0.71
Ay 0.93 0 1 0.14
As 0.06 1 0
r0.897 0.735 0 0. 899 1 7
0.5 0.33 1 0.11
0.6 0 0.2 0.93 1
R= |0.25 1 1 0 0.06]| ,
0.5 0 0. 83 1 1
0.944 0.611 0 0.972
1 0.86 0.71 0.14 0

3.3
7,
8§~ 10, 6~ 9
N s
7
Table 7 Judgment matrix of criteria layer
A B B, Bs
B, 1 3 5
B, 1/3 1 2
By 1/5 1/2 1
8 1
Table 8 Judgments matrix 1 of indicator layer
B, C C,
C 1 3
C, 1/3 1
9 2
Table 9  Judgments matrix 2 of indicator layer
B, Cs Cy Cs
Cy 1 1/2 2
Cy 2 1 4
Cs 1/2 1/4 1
10 3
Table 10 Judgments matrix 3 of indicator layer
B; Cs Cy
Cs 1 2
C; 1/2 1
2.2 s
s
(10) 0

7: Wi = [0.648,0.229,0. 12217, A =
3.0037. CI =0.00185, RI =0.58, CR =0. 0032 <
0.1,

8: Wi =[0.675.0.325]",

9: W5 = [0.2857,0.5714,0. 142917, A,
=3.002, CI =0. 001, RI =0. 58, CR =0. 0017 <
0.1,

10: Wh = [0.667,0.333]",

w
3.4
i) . W = [0.4374 0.2106
0.0654 0.1309 0.0327 0.0814 0.0406]" ,
2) o 12)
, 11 o
11
Table 11 Difference of each project
j=1 j=2 j=3 j=4 J=5
d; 0.0217 0.033 8 0.080 7 0.047 5 0.052 4
d;’ 0.077 7 0.064 4 0.055 3 0.074 7 0.088 2
, (13) B
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