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Finite Element Model Updating of a Frame with
Direct and Sensitivity-Base Methods

Mehdi Tajdari, Kaveh Abbasi

Abstract: This paper presents an overview of model updating and particularly its
application for updating of frame model. In this article a mathematical model of the
frame was produced with finite element method. The frame was subjected to
hammer modal testing. Then the results of the modal testing were compared with
those predicted with the model. This comparison revealed discrepancies between
these two sets of results. It is a commonly known fact that incorrect values of
parameters in a model, among other things, do cause these discrepancies. In order
to improve the correlation between the measured and the predicted results and
hence improve the reliability of the model, the model was subjected to finite
element model updating. In this updating process, incorrect values of parameters in
a model are adjusted. Also it is important in updating that the FE model be simple
and in the same time can give good results.The objective of this article is to use
direct and sensitivity-base methods for frame and also compare these methods.

Keywords: Model Updating, Finite Element Model, Direct Method, Sensitivity-
Base Method, Structural Dynamics
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Frequency Damping Damping
Mode (Hz) (Hz) (%)

1 240.5322 12.844 5.3322
2 326.9 12.9739 3.9656
3 603.8824 12.9139 2.138
4 1118.1115 15.628 1.3976
5 1407.4784 13.5937 0.9658
6 1617.0181 15.9005 0.9833
7 1843.126 14.0662 0.7631
8 2415.4512 13.7964 0.5712
9 3070.7717 18.1201 0.5901
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Frequency Damping Damping
Mode (Hz) (Hz) (%)
1 240.5348 12.9922 5.3935
2 326.875 12.9776 3.9671
3 603.8698 12.9085 2.1371
4 933.8371 6.7216 0.7198
5 1117.6111 15.7082 1.4054
6 1407.4639 13.5575 0.9632
7 1617.3832 17.6586 1.0917
8 1843.1549 14.0474 0.7621
9 2415.5942 13.9225 0.5763
10 3070.6887 18.0908 0.5891
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Frequency Damping Damping
Mode (Hz) (Hz) (%)
1 234.6382 12.795 5.445
2 328.6249 13.3986 4.0738
3 601.2795 13.0551 2.1707
4 1133.1858 14.755 1.302
5 1401.3563 15.9067 1.135
6 1595.2961 49.6049 3.1079
7 1843.7385 13.7363 0.745
8 2426.4397 16.4306 0.6771
9 3058.8506 15.311 0.5005
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Frequency Damping Damping
Mode (Hz) (Hz) (%)
1 234.6651 12.8498 5.4676
2 329.2936 13.1277 3.9835
3 601.2626 13.0542 2.1706
4 951.4023 15.7874 1.6592
5 1133.5371 14.2642 1.2583
6 1401.2797 15.8028 1.1277
7 1600.4286 46.4803 2.903
8 1843.9956 13.6026 0.7376
9 2426.3806 16.7961 0.6922
10 3058.9277 15.2474 0.4984
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Frequency Damping Damping
Mode (Hz) (Hz) (%)
1 237.59995 12.921 5.43055
2 328.0843 13.05265 3.9753
3 602.5662 12.98135 2.15385
4 942.6197 11.2545 1.1895
5 1125.5741 14.9862 1.33185
6 1404.3718 14.68015 1.04545
7 1608.9059 32.06945 1.99735
8 1843.57525 13.825 0.74985
9 2420.9874 15.3593 0.63425
10 3064.8082 16.6691 0.54375
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1. Modal Assurance Criterion (MAC)
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frequency(Hz)

0 168.59
6.44E-05 | 173.41
1.24E-04 | 178.62
1.62E-04 181.33
1.94E-04 253.16
2.20E-04 288.07
2.44E-04 | 300.94
2.66E-04 | 336.58
2.86E-04 370.43

37.203 412.89
55.707 476.27
83.229 515.59

83.3 725.41
122.18 830.21
140.75 1062.2
159.85 1093.1
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