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ABSTRACT

This paper presents efficient models for bridge structures using CART-ANFIS (classification and regression
tree-adaptive neuro fuzzy inference system). A fuzzy decision tree partitions the input space of a data set into
mutually exclusive regions, each region is assigned a label, a value, or an action to characterize its data points.
Fuzzy decision trees used for classification problems are often called fuzzy classification trees, and each terminal
node contains a label that indicates the predicted class of a given feature vectol: In the same vein, decision trees
used for regression problems are often called fuzzy regression trees, and the terminal node labels may be constants
or equations that specify the predicted output value of a given input vector. Note that CART can select relevant
mputs and do tree partitioning of the input space, while ANFIS refines the regression and makes it continuous and
smooth everywhere. Thus it can be seen that CART and ANFIS are complementary and their combination

constitutes a solid approach to fuzzy modeling.
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Fig. 2 Adaptive neuro—fuzzy inference system
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Table 1 Integrity assessment and counterplan of bridge
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R Conditi Integrity assessment Countero]
ate ondition C, Rf Df ounterplan
A Very good X>1.0 Y>1.0 1.1 Observation
B Good X>0.8 Y=>0.89 0.89 Partial repair
C Fair X=>0.85 Y<0.89 0.70 Repair
D Poor X<0.85 Y >0.63 054 Reinforcement
E Very poor X<0.85 Y<0.63 0.29 Replacement
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Table 2 Generation of adopted bridge
Site Local load 887 line
Construction year 1974 I Design load | DB-135
b = 210cm, h = 125cm, bo = 50cm, d = 115cm, As = 79.42cr’ Av = 2.53cr,
Dimension fox = 240kg/en, f, = 3000kg/cw, Mp = 6,909,606kgf - cm, ML = 2,867,23%gf - cm

Vg = 1,967,000kegf, V. = 347,000kgf
Material property & ical = 027, it.est = 03, fck' = 1714kg/CHf, 85{11)794'?- = 211mm, atest—gl'-? = 2.04mm
load test result K,=08, K,=10, K,=08, K,=101

Table 3 The estimated result of integrity and residual life

Before rehabilitation Before rehabilitation

View ins. | Concrete deteriotation | Corrosion | View ins. |Concrete deteriotation| Corrosion

C, 0.8736 0.8920 0.8853 1.2901 1.3232 1.3165

Integrity | Ry 0.8442 0.8775 0.8654 1.5998 1.6587 1.6465
D, 0.7073 0.7651 0.7437 1.6610 1.8738 1.8300

Load carrying capasity 11.3962 11.8462 116825 | 21.5841 22.3920 22.2283

C, 7.4293 7.6693 7.5824 25.0031 25.4431 25.3546

Relsiifcc}ual R, 76373 7.9743 78529 | 224872 22.9438 22.8524
D, 9.2317 10.1923 9.8437 227138 247518 24.3455

mHAeMEEE 0|88t nE 74222 dNgEY 22 1027



A AUuFH g Ee W Bxlo] dA
o gotd ¢ gAt Fele] mFAFYEE o

& 7 flrk ole] B dAfelME mg FxEd) g
WHE Yedle AR2A YA WigAs 2
BEAFS] R Bietd 4zt Zgdde me
E& UEH Fig. 5 6, 7, 83 o] ), ZazlE »
Fateh Aol oigk By - nAS e AMAHs) %)
F WA 23R depd Aoz Fee Ad
AH7le 2% £ qich

Fig. 5 6 T8dsol m& Ha - Bd5e] Wt
Bk dehd Zlez gy, uisky 2 eaud 9
AL BdE, 2a9E w58 9 g2
5 A9 vl Jehda Qo geby 3y zE
TETrEe A B wRe F
Fele A" et ohel wmek ?5%94 TEATE

TN 4 or, B oy H

r
F
|
X
4

oY N to

o = P

|

w3t 5H7HE bl A
F 2R wald2d] Be
& WA, YelAg 5’-4 i dto] oz
Fo| Fo] QAFE walH o] FEo] YL

58 AFSHL YUtk 8w AFAYASRY oot
o] Wakge] wald2aAnc o g3=do] =l o
WA F4e 324E ARgR whalo] Waky

TR
X
f
B
e
0%
=
_\}L

FIF ) ;0 EJ

A F94E 47948 A8s] W), o)s} o]
S48 WY T2 AdeA fABH] dade
g s EH?‘L @ °d o BAS Fala A4 o

B Aldsfof sl-ups 433
3 oo thFt A} A& A
EEEMXMQ Ao AlgE)
Table 49} Fig. 9ol A9} 2o| oaate) S5 ul2 B
HA5o) 747t SN @SR B9 &4
XHC 07042 B B73o] o] glojs mA|thato)
o, B ATelA Alket e S0 e B w
Aol g WH4AG, WekdAlg 2 e4mx4e gs

1028

Aging estimate of durability(flexural)
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Fig. 5 Deterioration before & after rehabilitation by C,

Aging estimate of condition(flexural)
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Fig. 6 Deterioration before & after rehabilitation by
view inspection result
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Fig. 7 Deterioration Index before rehabilitation

Aging index of repair after condition(flexural)
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Fig. 8 Deterioration Index after rehabilitation
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Fig. 9(a) Integrity assessment before rehabilitation

Integrity assessment {repair after)

3.

Integrity index

Condition degree {
Case

Fig. 9(b) Integrity assessment after rehabilitation

Table 4 The result if integrity assessment according to result of view inspection

Rete of view inspection
A B C D E

Result of view inspection 0.058 0.2486 0.5020 0.7562 0.9935

G 1.0000 0.9318 0.8736 0.8154 0.6989

reha%ffi?;gon Ry 10552 0.9497 0.8442 0.7386 05276

Dy 1.1175 (0.8992 0.7073 0.5418 0.2902

Cr 1.0000 1.3474 1.2901 1.2329 1.1217

After Ry 1.8063 1.7026 1.5988 1.4951 1.2937
rehabilitation

Dy 24351 2.0353 1.6610 1.3123 0.7084

Table 5 The constant of &; in the deterioration curve

2 Before rehabilitation After rehabilitation
N View ins. Concrete deteriotation | Corrosion View ins. Concrete deteriotation | Corrosion
1.1447 1.1417 1.1428 1.0980 1.0955 1.0960
1.1846 1.1776 1.1801 1.0975 1.0940 1.0946
1.4138 1.3826 1.3936 1.1762 1.1562 1.1599
HAIQAEYE Olsst I3 7AEe| HEdE7 24 1029



Residual life of rating factor(fiexural)
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Fig. 10 Residual life before rehabilitation by Ry

Residual life of durability(flexural)
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Fig. 11 Residual life after rehabilitation by G
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Fig. 12 The estimated residual life before & after
rehabilitation by Dy
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Fig. 13 The result of estimated rehabilitation fee
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