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0.152(0.34) 0.638 (0.34) 0.847 (0.31) 0.802(0.33) 0.500 (0.33) 0.691 (0.34) 1.289 (0.34) 0.327 (0.31)

1.484 (0.31) 0.028 (0.32) 0.869 (0.31) 0.323 (0.33) 0.258 (0.32) 0.167 (0.32) 1.620 (0.32) 0.148 (0.34)

0.114 (0.33) 0.722 (0.35) 0.735 (0.32) 0.677 (0.31) 0.646 (0.34) 0.480 (0.32) 1.182(0.35) 0.479 (0.32)

0.723 (0.31) 0.638 (0.31) 0.156 (0.32) 0.219 (0.30) 1.025 (0.33) 0.487 (0.33) 0.199 (0.31) 0.538 (0.32)
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Rule No Rule »A 1(o) oA 2(c) »A 3(o) Aw4(c) oA 5(c) »A 6(c) oA 7(c) oA 8(c)
15 SLD at 14 0.457 (0.33) 0.999 (0.34) 0.579 (0.32) 0.489 (0.33) 1.308 (0.31) 0.523 (0.30) 0.209 (0.32) 0.732(0.31)

MODat1 0.190 (0.31) 0.527 (0.35) 0.446(0.31) 0.385(0.30) 1.187 (0.31) 1.360(0.31) 0.516 (0.32) 1.578 (0.35)

MODat3 1.788(0.32) 2.970 (0.33) 1.605(0.31) 0.260 (0.32) 0.436 (0.34) 0.603 (0.31) 0.535 (0.33) 1.956 (0.31)

MODat5 1.294(0.35) 0.527(0.32) 1.894 (0.31) 1.791(0.31) 1.493(0.30) 1.788(0.33) 1.211(0.30) 1.741 (0.34)

MODat7 2.131(0.33) 0.500(0.32) 0.758 (0.33) 3.301 (0.31) 0.202(0.30) 1.120 (0.35) 1.697 (0.30) 0.456 (0.33)

MODat9 2.055(0.31) 0.389(0.31) 0.735(0.31) 3.457(0.33) 0.218(0.35) 1.105(0.32) 1.809 (0.32) 0.503 (0.34)

MOD at 11 1.408 (0.31) 0.749 (0.33) 1.783 (0.31) 1.958 (0.30) 2.333 (0.31) 1.200 (0.30) 1.289 (0.35) 3.066 (0.34)

MOD at 13 1.979 (0.30) 2.998 (0.31) 1.270(0.30) 0.323 (0.32) 0.638 (0.35) 0.327 (0.34) 0.598 (0.32) 3.183 (0.33)

MODat 15 0.190 (0.30) 0.527 (0.31) 0.357 (0.32) 0.469 (0.33) 1.622 (0.31) 0.712(0.33) 0.584 (0.35) 2.668 (0.31)

SVDat2  2.093(0.30) 4.385(0.32) 2.697 (0.32) 1.812(0.33) 4.036(0.32) 2.799 (0.32) 0.725(0.32) 1.956 (0.33)

SVDat4 2.892(0.35) 2.526(0.34) 0.802(0.34) 0.948 (0.34) 3.447 (0.32) 2.784 (0.35) 0.691 (0.33) 5.275(0.31)

SVDat6  0.723 (0.35) 2.581 (0.34) 3.120 (0.31) 3.509 (0.31) 1.832(0.33) 2.661 (0.31) 5.092 (0.33) 1.176 (0.32)

SVDat8  6.126 (0.33) 0.111(0.32) 3.209 (0.33) 1.479 (0.35) 1.001 (0.34) 0.749 (0.31) 5.749 (0.31) 0.690 (0.34)

SLD = Slight Damage MOD = Moderate Damage SVD = Severe Damage « =0.1
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ABSTRACT

Structural damage detection is based on that the dynamic response of structure will change
because of damage. Hence, it is possible to estimate the location and severity of damage
before and after the damage. In this study, damage detection issue based on modal parameters
for an optimization problem using neural network and fuzzy genetic system offered and the
effectiveness of these two methods in detecting the location and also the severity of the
damage is assessed. For studying damage detection, the numerical model of the Crowchild
bridge is made by its dynamic characteristics and has been used for various damage scenario
detection. In the first method, the natural frequency, and in the second method, modal strain
energy is selected as a damage indicator. Using simplified models to study the behavior of
bridges due to their simplicity and acceptable accuracy is very common. The results show that
the Genetic Fuzzy System can be more successful when a simplified model is used.
Comparing the results of two failure detection methods shows that the fuzzy system is less
sensitive to existing uncertainties.

Keywords: Structure Health Monitoring, Bridge Damage Detection, Neural Network,
Genetic Fuzzy System
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