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Figure 9
Identification of a single damage with ASD method
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are clear and the location is correct. In contrast, in the ASD 
method, the amplitude of the damage located at 75 cm (middle 
of the span) masks the other damage.
In general, the two methods proved to be efficient for this spe-
cific problem in locating a damage in a simply supported struc-
ture. However, the results of analyses of the models with two 
damages revealed some limitations, especially in the use of 
the ASD method.

4. Conclusion

This work proposed an empirical formulation capable of loca-
ting damages in simply supported concrete structures, called 
Acceleration Summation Difference (ASD). It is based on the 
difference of acceleration amplitudes between structures in-
tact and with damage. In addition, a comparison of the da-
mage location results was done with the method already  
established in the literature, Modal Curvature Difference 
(MCD). The main conclusions of the study are:
n The MCD method indicated good results in damage locali-

zation, even though it was applied only to the first vertical 
mode. The application to the other modes was not neces-
sary, since the modal mass participation was concentrated 
in few modes of vibration and, in the models used, the 
induced damage affected little the transverse and longitu-
dinal modes;

n The response of the MCD method varies according to 
the position of the damage along the span. In the models 
used, the amplitude of the MCD peak increased as the lo-
cation of the damage was closer to the center of the span. 
This variation was evident in the application of the method 
in the location of multiple damages, because the damage 
located near the center of the span masks the damage 
close to the support;

n Damage location, along the span of the model, could be 
determined by applying the ASD method. However, as in the 
MCD method, the variation in the ASD response interferes 
with the analysis of the location of multiple damages and 
in the evaluation of the degree of intensity of the dama-

ge, because in these cases, damages of the same intensity 
generate different responses. It should be noted that the 
response variation of the ASD method is higher than that 
of the MCD and, consequently, its efficiency in determining 
multiple damages is lower;

n In the application of both methods, it was observed that 
the precision in the detection is correlated with the distan-
ce between the points analyzed. Therefore, for the experi-
mental application of these methods, the distance between 
the acceleration transducer should be linked to the desired 
precision;

n The ASD method can be used as an auxiliary tool in dama-
ge identification and location analysis and has proved to 
be a simpler method, of easy application, because it works 
with the pure acceleration data without the need for analysis 
in the domain of frequencies and the determination of the 
modal shape;

n It is emphasized that the success of the ASD method requi-
res that the excitation be exactly the same: intensity and 
location of application, whereas the MCD method does not 
require the control of the intensity and the positioning of the 
application of excitation, allowing the use of environmental 
vibrations.

n The relationship found refers to simply supported structu-
res, so its use in distinct structural arrangements must be 
verified.
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Figure 11
Identification of multiple damages with ASD method
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Figure 12
Comparison of the results obtained by ASD and MCD methods for the model with only one damage

Figure 13
Comparison of the results obtained by ASD and MCD methods for the model with two damages


