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E =2.8x10°N/m?, p = 2350kg/m?, L =10m,h = 0.6m, B = 0.2m
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Abstract

The development of nondestructive techniques for assessment of the state of crack-induced
damages in structural components is very important in recent years. This is particularly true
when considering that large amounts of resources have been spent on repair and rehabilitation
of structures, such as highway bridges, airport runways, water-treatment facilities, etc.

In this article a physical model using a massless rotational spring to represent the crack-
induced local flexibility is adopted as a basis for developing a method for detection of
multiple open cracks in a Euler-Bernoulli Beam. The beam divided into a number of segments
and each of them is considered to be associated with a quantitative damage index. The
procedure gives a linear relationship explicitly between the changes in natural frequencies of
the beam and the damage parameters. This linear relation is formulated via an influence
matrix H. The elements of the H matrix can be determined from the'modal shapes of the
undamaged beam. Damage index matrix S can be solved by the resulting system of linear
algebraic equations. Usually in driven linear algebraic equations the number of unknowns is
greater than the number of equations and pseudo-inverse technique is necessary to solve the
system of equations. In this article the method of solving these equations promoted and
therefore position and size of cracks can be predicted faster-and sharper than other methods
that mentioned in references [3] and [8]. After obtaining damage indexes, each is treated in
turn to exactly pinpoint the crack location in the segment and determine its size. The forward,
or natural frequency determination problems, are discussed. The numbers of segments into
which the beam is virtually divided limits the maximum number of cracks that can be
handled. Case studies (numerical) are presented to demonstrate the method effectiveness for
two simultaneous cracks and one large crack. The differences between the ssimulated and
predicted crack locations and sizes are less than 2% and 1% respectively.
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