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Abstract: Based on fuzzy comprehensive evaluation model and analytical hierarchy process a quantitative method to evaluate sewer defects is proposed by
considering different defect types and their effects on the tightness stability and functionality of sewers. Two case studies were conducted. Sewer Defect
Index ( H) of 1.09 with H, of 0.44 H_ o0f0.78 and H; of 1.79 was obtained on a sewer in a city of Southern China suggesting that the sewer was in
the rank of emergent defect. In contrast H of 0.24 with H, of 0.34 H_ of 0. 16 and H; of 0. 18 was obtained on an example case in ATV 149
suggesting that the sewer was in the rank of minor defect. Similar results were obtained by ATV evaluation method which confirmed the reliability of our
proposed method.
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Fig. 1 Sewer health assessment-related elements and their relationship
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Table 2 Matrix of pairwise comparison between defect severities H[ Hf
1 1/3 1/6 1/9 3
3 1 1/3 1/6
6 3 1 173 H[ Hs ]_]f
9 6 3 1 u _
A = 4. 081 (14) ALALA,  ANAA,
CI = 0.027 (15) H=AH +AH +AH, (21)
n =4 RI = 0.9 H
CR =0.03 <0. 1 (16) 1( 1)
H
A = (0.047 0.105 0.257 0.591)" (17) 3

3 H

Table 3 Values of H; and its corresponding action

0

H < 0.25

0.25

H < 0.50

0.50

H < 0.75
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3 ( Case studies and discussion)
B; = (0.424 0.091 0.758 0) (28)
3.1 1
CCTV
B, = (0.333 0.072 0.595 0) (29)
4
ATV B, = (0 0.174 0.826 0) (30)
B, =(0010) (31)
4
Table 4  Defect records of a sewer in a city of Southern China 33,39 7% 50 5%
/m
. 17. 4%
1.14
82.6%
7.04
100%
10.27
11.30
o X 57 XD
X
41.45 H = 501 =0.44 (32)
oA 2 X (105 x 0. 174 + 257 x 0. 826)
H, = =0.78
’ 591
: (33)
]—]f =
6 x (47 x0.333 + 105 x 0.072 + 257 x 0. 595)
591
o R O g 0 0 0p =1.79 (34)
&:ER E:%)()log (22) A -
LR o B 1 0 oU 0.262 A, ,=0.339 A, =0.399
5
. o . H =1.09 (35)
Table 5 Matrix of pair wise comparisons among defects
H =1.09

1 0.167 2
6 1 7
0.5 0.143 1
)\max = 3' 032 (23)
CI=0.016 (24)
CR =0.028 <0.1 (25)
A; = (0.151 0.758 0.091) (26)

B, = AR,

H =0.44 H =0.78 H = 1.79.

3.2 2
ATV 149
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6 ATVI4Y 1.09 H =0.44 H =0.78 H = 1.79
Table 6  Defect records of an example in ATV 149
/m
3.9 4)
12.3 H =0.24 H = 0.34 H =
33.0 0.16 H,= 0.18
400 mm 37 m
3
j = 3 X (47 X066 +105 x0.33) _ o (1968—)
591 £ 010- 62772455 E-mail: jiane. zu0 @ mail.
(36) tsinghua. edu. cn.
2 x (47 x1)
H, = T =0.16 (37) (References) :
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