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ABSTRACT: This paper presents a method to detect the fiber property variation of laminated CFRP plates using the
bivariate Gaussian distribution function. Five unknown parameters are considered to determine the fiber damage
distribution, which is a modified form of the bivariate Gaussian distribution function. To solve the inverse problem
using the combined computational method, this study uses several natural frequencies and mode shapes in a structure
as the measured data. The numerical examples show that the proposed technique is a feasible and practical method
which can prove the location of a damaged region as well as inspect the distribution of deteriorated stiffness of CFRP
plates for different fiber angles and layup sequences.
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Procedure for inverse problem

Initial population
(E; - Gaussian distribution)

~

Genetic algorithm
Abaqus solver ‘ ene 1;255(;“
(Modal analysis) P
Calculated response
(Modal analysis)
(Modal analysis)

Measured response
\ (Modal analysis) /

Fig. 1. System identification procedure proposed in this study
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Table 1. Material properties

Density 1850 kg/m’
E, 44.27 GPa
Young's
E 11.79 GP;
Modulus 2 a
E, 11.79 GPa
. Gy, 3.49 GPa
Shear
G 3.49 GP:
Modulus B a
Gy 5.89 GPa
o i, 0.275
0ssion
V, 0.275
Ratio B
Vs 0.300
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Table 2. Genetic algorithm options for analysis case

Genetic algorithm options
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Fig. 2. Numerical model for SI
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