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Damage Detection of Building Structures
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Abstract

Numerous non-destructive tests(NDT) to assess the safety of real structures have been developed. System
identification(SI) techniques using dynamic responses and behaviors of structural systems become an outstanding
issue of researchers. However the conventional SI techniques are identified to be non-practical to the complex
and tall buildings, due to limitation of the availability of an accurate data that is magnitude or location of external
loads. In most SI approaches, the information on input loading and output responses must be known. In many
cases, measuring the input information may take most of the resources, and it is very difficult to accurately
measure the input information during actual vibrations of practical importance, e.g., earthquakes, winds, micro
seismic tremors, and mechanical vibration. However, the desirability and application potential of SI to real
structures could be highly improved if an algorithm is available that can estimate structural parameters based on
the response data alone without the input information. Thus a technique to estimate structural properties of
building without input measurement data and using limited response is essential in structural health monitoring.
In this study, shaking table tests on three-story plane frame steel structures were performed. Out-put only model
analysis on the measured data was performed, and the dynamic properties were inverse analyzed using least
square method in time domain. In results damage detection was performed in each member level, which was

performed at story level in conventional SI techniques of frequency domain.
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AAREE o &3 A=) AHE B7E/ A - AdE - T4 - = - A
E 2 RrMZY =D
(a) 3RO (b) 3RG1 (c) 3RG2 (d) 3RC1 (e) 3RC2 (f) 3RG2C2
Member Calc:;xlated Error” Calc:JXIated Error Calctjxlated Error Calc:JXIated Error Calc:JxIated Error Calctjxlated Error
1 795 0.97 776 0.946 751 0.916 730 0.89 731 0.891 770 0.939
2 797 09972 763 0.93 750 0.915 728 0.888 745 0.909 762 0.929
3 772 0.941 764 0.932 793 0.918 701 0.855 751 0.916 731 0.891
4 790 0.963 771 0.94 761 0.928 750 0.915 770 0.939 740 0.902
5 801 0977 773 0.943 765 0.933 761 0.928 761 0.928 761 0.928
6 785 0.957 761 0.928 765 0.933 745 0.909 775 0.945 775 0.945
7 789 0.962 785 0.957 769 0.938 759 0.926 736 0.898 729 0.889
8 785 0.957 785 0.928 795 0.92 765 0.933 725 0.884 735 0.896
9 781 0.965 781 0.952 7956 0.922 755 0.92 762 0.929 725 0.884
10 780 0.951 5917 0.887 512" 1.051 765 0.933 801 0.977 601" 1.234
11 786 0.959 786 0.959 751 0.916 720 0.878 786 0.959 753 0.918
12 803 0.979 803 0.979 803 0.979 791 0.965 763 0.93 765 0.933
13 781 0.952 810 0.988 762 0.929 560" 0.841 502" 1.03 587" 1.205
14 780 0.951 771 0.94 765 0.933 795 0.97 795 0.921 744 0.907
15 782 0.954 760 0.927 761 0.928 767 0.935 737 0.899 766 0.934
Average | 0961 | Average | 0.942 | Average | 0.937 | Average | 0.912 | Average | 093 | Average | 0.956
* Error : 7AIMtE GR2ARAE/FFE GH2AEHE
w52
FEREA Y3 JAed Adgoez HIsI o, A auto and cross random decrement techniques and
232 98 AEHQ AF7 2od Ao=w FHu development of a system identification technique for the
Hr} detection of structural deterioration,” PhD thesis, Univ. of
Maryland, College Park, Md
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