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A Damage Assessment Technique for Bridges Using

Conjugate Beam Theory
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ABSTRACT : A damage identification technique using static displacement data is developed to assess the structural integrity
of bridge structures.As such, the relationship between static displacement and stiffness is derived., and the optimization
technique utilized.Comparisons with numerical and experimental tests are performed to investigate the practical
applicability of the proposed method.Various damage scenarios are considered by varying damage-width as well as
damage-degree.The influence of noise in identifying the damage is also numerically investigated.Finally., the applicability
and limitation of the proposed method are discussed.
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HAHE 1 2 3 4 5 6 7 8 9 10 11
Model 1 0.997 | 0.997 | 0.995 | 0.970 | 0.928 | 0.904 | 0.928 | 0.970 | 0,995 | 0.997 { 0.997
Model 2 0.995 | 0.989 | 0.988 | 0.979 | 0961 | 0.950 | 0.961 | 0.979 | 0.988 | 0.989 | 0.995
De 1 Model 3 0.999 | 0.995 | 0.990 | 0.986 | 0.983 | 0982 | 0.983 | 0.986 | 0.990 | 0.995 | 0.999
Model 4 0.999 | 0996 | 0.992 | 0.988 | 0.986 | 0986 | 0.98 | 0.988 | 0.992 | 0.996 | 0.999
Model 5 0,999 | 0.996 | 0.992 | 0990 | 0.988 | 0.987 | 0.988 | 0.990 | 0.992 | 0.996 | 0.999
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Model 4 0.999 | 0,995 | 0.990 | 0.986 | 0.984 | 0.983 | 0.984 | 0986 | 0.990 | 0.995 | 0.999
Model 5 0.999 | 0.99 | 0.992 | 0989 | 0.987 | 0987 | 0.987 | 0.989% | 0992 | 0.99 | 0.999
Model 6 0.999 | 099 | 0.993 | 0.990 | 0.988 | 0,988 | 0.983 | 0.990 | 0.993 | 0.996 | 0.999
Model 1 1.004 | 1.037 [ 1.029 | 0.922 | 0.773 | 0.706 | 0.773 | 0.923 | 1.029 | 1.038 | 1.004
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Model 4 0.999 | 0993 | 0.988 | 0.983 | 0.980 | 0.979 | 0.980 | 0.983 | 0.988 | 0.993 | 0.999
Model 5 0.999 | 0.995 | 0991 | 0.988 | 0.986 | 0,985 | 0.98 | 0988 | 0.991 | 0.995 | 0.999
Model 6 0.999 | 0996 | 0.992 | 0.990 | 0.988 | 0,987 | 0.988 | 0990 | 0.992 | 0.996 | 0.999
Model 1 0.998 | 0991 | 0966 | 0926 | 0.903 | 0.929 | 0.974 | 1.000 | 0.998 | 0.983 | 0.992
Model 2 0.996 | 0.985 | 0.972 | 0957 | 0.950 | 0.963 | 0.981 | 0.991 | 0992 | 0.988 | 0.995
Do 1V Model 3 0.999 | 0,993 | 0.989 | 0.985 | 0.984 0.984 0.985 | 0.987 | 0.991 0.99§ 0.999
Model 4 0.999 | 0.995 | 0.991 | 0.989 | 0.987 | 0.986 | 0.987 | 0.989 | 0.992 | 0.995 | 0.999
Model 5 0.999 | 0,99 | 0.992 | 0990 | 0988 | 0.988 | 0.988 [ 0.990 | 0.993 | 0.996 | 0.999
Model 6 0.999 | 0996 | 0.993 | 0.990 | 0.989 | 0.988 | 0.989 | 0.990 | 0.993 | 0.996 | 0.999
Model 1 1.005 | 1.010 | 0954 | 0.859 | 0.811 | 0859 | 0.957 | 1.017 | 1.010 | 0.979 | 0.987
Model 2 0.999 | 0.993 | 0965 | 0921 | 0.897 | 0924 | 0.973 | 1.001 | 0.999 | 0.983 | 0.991
ne v Model 3 0.996 | 0.986 | 0.979 | 0.973 | 0.972 | 0.979 | 0.986 | 0.990 | 0.989 | 0.988 | 0.99%
Model 4 0.999 | 0.994 | 0989 ] 0.986 | 0984 | 0.984 | 0.985 | 0.988 | 0.991 | 0.995 | 0.999
Model 5 0.999 | 0.996 | 0.992 | 0.989 | 0,987 | 0,987 | 0.987 | 0.989 [ 0992 | 0.99% | 0.999
Model 6 0.999 | 0.996 | 0.993 | 0.990 | 0.988 | 0.988 | 0.988 | 0.990 | 0.993 | 0.996 | 0.999
Model 1 1.013 | 1.039 | 0936 | 0.771 | 0.698 | 0.771 | 0.932 | 1.039 | 1.030 | 0.976 | 0.983
Model 2 1.004 | 1.008 | 0.955 | 0867 | 0.823 | 0.868 | 0.959 | 1.015 | 1.010 | 0.979 | 0.988
De VT Model 3 0.995 | 0.985 | 0.973 | 0.961 | 0.955 | 0.967 | 0.982 | 0.991 | 0.991 | 0.988 | 0.99
i Model 4 0.998 | 0.989 | 0.982 | 0.979 | 0979 | 0.982 | 0.985 | 0.988 | 0.991 | 0.993 | 0.998
Model 5 0999 | 0995 | 0991 | 0.988 | 0.98 | 0.98 | 0.987 | 0.989 | 0.992 | 0.995 | 0.999
Model 6 0.999 | 0.996 | 0.992 | 0.990 | 0.988 | 0,987 | 0,988 | 0.990 | 0.992 | 0.996 | 0.999
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