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Abstract

The long-term target of this project is to develop the
identification techniques of modal parameters and
structural  system matrices from the measured
dynamical response, and their further applications.

In this project the combined deterministic-stochastic
(COMDS) agorithm to identify the modal
parameters and the state equation of motion has been
developed. A model updating technique for FEM
model has also been developed, where the frequency
response function (FRF) matrix of identified
equivalent structure is used as reference bases.

The numerical ssimulation of modal identification of a
20-DOFs plane frame structure is employed to verify
the availability of the developed COMDS method. A
three-DOF lumped model is selected as study case to
show the algorithm of model updating using FRF.

Keywords:
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5 COMDS
(receptance FRF)
20
1
(N/m2) 3el0 3e10
(m2) | 0.1030e-2 | 0.0764e-2
(m4) | 0.1710e-5 |0.0801e-5
(kg/m3) 2500 2500

2 COMDS
20
COMDS
1 3.7110 0.0119 3.7175 1.4533
2 21.7055 | 0.0682 | 21.7087 | 0.0515
3 32.5570 | 0.1023 | 32.5579 | 0.0950
4 745090 | 0.2341 | 74.5084 | 0.2335
5 96.6593 | 0.3037 | 96.6592 | 0.3040
6 157.8962 | 0.4961 | 157.8960 | 0.4952
7 195.7075 | 0.6148 | 195.7078 | 0.6148
8 235.1387 | 0.7387 | 235.1388 | 0.7387
9 295.5411 | 0.9285 | 295.5411 | 0.9285
10 4115351 | 1.2929 | 411.5351 | 1.2929
11 477.3253 | 1.4996 | 477.3253 | 1.4996
12 | 576.4398 | 1.8109 | 576.4398 | 1.8109
13 | 643.6465 | 2.0221 | 643.6465 | 2.0221
14 | 729.8779 | 2.2930 | 729.8779 | 2.2930
15 825.9059 | 2.5947 | 825.9059 | 2.5947
16 996.8070 | 3.1316 | 996.8070 | 3.1316
17 |1158.2933| 3.6389 | 1158.2937 | 3.6389
18 1286.082 | 4.0403 | 1286.082 | 4.0403
19 1704.895 | 5.3561 | 1704.896 | 5.3562
20 1836.520 | 5.7696 | 1836.519 | 5.7696
3 COMDS SEREP
Exact
Mass 8.7455 | -8.6230 | 6.5568 [-1.4285| 0.6523
(" 10) -8.6230( 9.0055 [-6.6472( 1.4472 | -0.6609
6.5568 | -6.6472 | 5.3023(-1.0936| 0.4998
-1.4285| 1.4472 |-1.0936( 0.4155 | -0.1016
0.6523 [ -0.6609 | 0.4998(-0.1016| 0.2349
Stiffness | 2.8914 | -2.1248 [ 0.7252| 0.0572 | 0.0505
(, 106) -2.1248| 1.8482 [-0.7021(-0.1009| -0.0261
0.7252 | -0.7021 [ 0.2929| 0.0667 | 0.0015
0.0572 | -0.1009 [ 0.0667 | 0.3114 | -0.2286
0.0505 | -0.0261 | 0.0015(-0.2286| 0.2463
Damping | 2.8923 | -2.1256|0.7258 | 0.0571 | 0.0505
(" 10) -2.1256( 1.8491|-0.7028(-0.1008| -0.0262
0.7258 | -0.7028(0.2934| 0.0666 | 0.0016
0.0571( 0.1008(0.0666| 0.3115 | -0.2286
0.0505 | -0.0262(0.0016|-0.2286| 0.2463
COMDS
Mass 8.7455 | -8.6231 | 6.5569 -1.4285| 0.6523
(" 10) -8.6231| 9.0055 [|-6.6472( 1.4472 | -0.6609
6.5569 | -6.6472 | 5.3023 (-1.0937| 0.4998
-1.4285| 1.4472 |-1.0937( 0.4155 | -0.1016
0.6523 [ -0.6609 | 0.4998(-0.1016| 0.2349
Stiffness | 2.8914 | -2.1248 [ 0.7252| 0.0572 | 0.0505
(, 106) -2.1248| 1.8483 [-0.7021(-0.1009| -0.0261
0.7252 | -0.7022 [ 0.2929| 0.0667 | 0.0015
0.0572 | -0.1009 [ 0.0667 | 0.3114 | -0.2286
0.0505 | -0.0261 [ 0.0015|-0.2286| 0.2463
Damping | 2.8950 | -2.1284 | 0.7279| 0.0566 | 0.0507
(" 10) -2.1278| 1.8514 |-0.7045(-0.1004| -0.0263
0.7267 | -0.7037 [ 0.2941| 0.0665 | 0.0016
0.0570 | -0.1008 [ 0.0666 | 0.3115 | -0.2286
0.0506 | -0.0263 [ 0.0017|-0.2286| 0.2464
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