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Abstract

In this study, a FE model tuning method using experimental modal data was suggested
after examining all the published conventional methods. The idea of this method is
introducing scale factors to maintain both the structural connectivity and the consistency in
the corrected stiffness matrix which makes it always possible to interpret the stiffness
elements with the corresponding physical configuration of the targeting structure. The scale
factors are determined to minimize the objective function of eigen-properties. The proposed
method was tested to determine the joint stiffness of a T shaped beam. The test results
were also compared with the tuned stiffness obtained from a proved commercial
package(SYSTUNE) and found that this method is very accurate and compatible.
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Table 1 Comparison of the natural frequencies(10x 10 T-type beam)(Hz)

Mode Beam model SYSTUNE Proposed method ] Detail model
1 75.61 67.91 67.57 67.57
2 103.98 100.51 100.79 100.79
3 390.12 390.27 390.66 390.67
4 463.42 458.48 459.14 459.05
5 658.87 645.03 644.45 644.45
6 791.95 772.32 772.19 783.97
7 1771.50 1699.90 1700.00 1734.10
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Table 2 Comparison of the natural frequencies (plate)(Hz)

Mode Initial FEM SYSTUNE Proposed method Target
1 41.91 37.02 37.00 37.04
97.10 88.75 88.22 88.30
3 111.85 97.51 97.49 97.63
4 165.88 154.64 155.03 155.17
5 188.95 180.88 181.23 174.64
6 228.25 192.85 191.86 192.88
7 255.95 236.10 236.28 231.58
s T T A dom aF st saduE Ao 2AAFE
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Table 3 Comparison of the natural frequencies(10x10 T-type beam)(Hz)
(using experimental data)

Mode Beam model NO-JOINT tuning JOINT tuning Experiment
1 75.61 69.44 69.44 69.45
2 103.98 102.82 102.83 102.83
3 390.12 392.28 390.12 392.22
4 463.42 459.70 460.43 459.82
5 658.87 649.72 654.16 654.04
6 791.95 776.15 782.19 780.12

estimated rotational spring

: Rotx=3.07 kN-m/rad

Roty=47.15 kN-m/rad

Table 4 Comparison of the natural frequencies(20x20 T-type beam)(Hz)
(using experimental data)

. Mode | Beam model NO-JOINT tuning JOINT tuning Experiment
o 158.70 108.16 108.16 108.16
2 218.14 196.49 193.54 196.50
3 811.82 720.71 720.72 720.72
4 969.27 900.60 900.61 900.63
—ﬁS 1367.0 1338.1 1280.6 1244.0
o 6 2464.7 1497.2 1536.4 1482.0

estimated rotational spring : spring 1 spring 2, 3

Rotx =4

.84 kN-m/rad 52,4 kN-m/rad

Roty=57, 0 kN-m/rad 51,0 kN-m/rad

Rotz=
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