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The State Attribute and Grade Influence Structure
for the RC Bridge Deck Slabs by Information Entropy
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Abstract

The attributes related to the health condition of RC deck slabs are analyzed to help us identify and rate the safety level of the
bridges in this study. According to the related reports the state assessment for the outward aspects of bridges is the important and
critical part for rating the overall structural safety. In this respect, the careful identification for the various state attributes make the
field inspection and structural diagnosis very effective. This study analyzes the influence of the state attributes on evaluation
classes and the relationship of them by the inductive reasoning, which raise the understanding and performance for evaluation
work, and support the logical approach for the state assessment. ID3 algorithm applied to the case set which is constructed from
the field reports indicates the main attributes and the precedence governing the assessment, and derives the decision hierarchy for
the state assessment.

Keywords ' state attributes, 1D3 algorithm, decision hierarchy tree, entropy, state assessment
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A& AbeEsle] dojA kS Table 1o tidsie] A3 Table 10 BR 5 232|E Hj=fa |
A |AdwAs| wnsg| An [2geds| 9nsR
Table 6 BR 1 232|E ujetet Ho} 1 0.55 d 19 0.55 d
A |AREAs| asg | Ak |duwds| atew 2 0.55 d 20 | 0.2 b
1 055 q 9 0.40 . 3 0.25 b 21 0.55 d
2 0.55 d 10 0.40 c 4 0.70 d 22 0.40 ¢
2 05 . 0 030 b 5 0.40 c 23 0.25 b
4 0.30 c 12 0.40 c 6 0.40 ¢ 24 0.40 ¢
5 0.30 c 13 0.40 c 7 0.40 ¢ 25 0.2 b
6 0.70 d 14 0.40 c 8 0.30 ¢ 26 0.25 b
- 05 . T 05 - 9 0.45 c 27 0.25 b
5 010 - a7 | 0443 : 10 0.55 d 28 0.25 b
11 0.40 c 29 0.25 b
o 12 0.25 b 30 0.25 b
Table 7 BR 2 232|E dj=tat o} 3 055 ] ™ RE 5
AR |AgeAs| Ansg | Av [2gwds| 95w 14 0.55 d 32 0.40 c
1 0.55 d 7 0.85 e 15 0.40 c 33 0.30 c
2 0.85 e 8 0.85 e 16 0.40 c 34 0.15 b
3 0.85 e 9 0.55 d 17 0.55 d 35 0.30 c
4 0.70 d 10 0.85 e 18 0.40 c 36 0.10 a
5 0.55 d 11 0.55 d BT 0.375 ¢
6 0.85 e g7 | 0.727 d
Table 11 BR 6 232/ HjctE Ty}
Table 8 BR 3 232IE i<t 7t B [2g=ds] 95w | An [de=ds] 9sw
A |AgwAs| wnsg| Ax [2g=ds| 9nsR 1 0.40 c 14 0.40 c
1 0.70 d 14 0.40 c 2 0.40 c 15 0.55 d
2 0.70 d 15 0.55 d 3 0.30 c 16 0.40 c
3 0.45 c 16 0.40 c 4 0.70 d 17 0.55 d
4 0.40 c 17 0.40 c 5 0.60 d 18 0.40 c
5 0.25 b 18 0.25 b 6 0.70 d 19 0.40 c
6 0.25 b 19 0.40 c 7 0.55 d 20 0.45 c
7 0.25 b 20 0.25 b 8 0.55 d 21 0.45 c
8 0.25 b 21 0.25 b 9 0.70 d 22 0.30 c
9 0.25 b 22 0.25 b 10 0.70 d 23 0.45 c
10 0.25 b 23 0.25 b 11 0.70 d 24 0.40 c
11 0.30 c 24 0.25 b 12 0.70 d 25 0.55 d
12 0.25 b 25 0.45 c 13 0.45 c 26 0.45 c
13 0.40 c B | 0.358 c P97 | 0.507 d
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Table 12.a 19&t7

0-0.1lmm | 0.2mm | 0.3mm

g
i)
[>

0.4mm | 0.5mm

— —
~

0.487 0.118 0.303 0.092 0.000

3

22

H(C) 1.860 1.379 | 0.991 0.946 | 0.000
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Table 12.b 2&tend

Ze = e 22w | 2~10% | 10%°173

m(G)/m(C)| 0.471 0.269 0.160 0.101
H(G) 1.354 1.043 0.486 1.000
E(4)) 1.096
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|— 290| Ot — b[0.031)
— 290| Ot — o 0.281 )
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Fig. 9 HHEl

Table 12.c EHEf

2P e 2979 | 2-10% | 10%°17

m(G)/m(C) | 0.067 0.496 0.261 0.177
H((G) 1.811 1.487 1.280 1.519
E(4)) 1.460
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Table 12.d E2&

Ze~ 1= 1%7% | 1-3% 3-5% | 5%°1%

m(G)/ 0.513 0.462 0.025 0.000 0.000

m(C)

H((G) 1.816 | 1.789 | 1.585 | 0.000 | 0.000

E(4;,) 1.798
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Table 12.e ¥

2o~ gs I e A e kA

m(G)/m(C) | 0.303 0.597 0.101 .000
H((G) 1.982 1.707 0.980 0.000
E(4)) 1.717

Table 13 MY HEES+2

DAMAGE E(4,) G(4,) HEI 59
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PRI 1.096 0.723 1
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PELS 1.744 0.075 5
AowZ 1.798 0.021 7
5 1.717 0.102 4
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