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Model updating experiment of space truss using global and local dynamic information
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Abstract:  For large structures in civil engineering due to their complexity the limitation of the sensors and the
insensitivity to the local damage the model updating is hard to be performed accurately. Aiming at overcoming the above
problems in the model updating of a space truss structure global and local dynamic tests were carried out and the
measured global and local dynamic information were summed up for the truss model updating. The global test was made to
obtain the lower order modes which reflect the global information of the structure; then certain mass was added on the truss
element to modify the local dynamic characteristics of truss element. The local primary frequency of the mass added truss
was measured and all the experiment data including lower modes characteristics and local primary frequencies were
combined and used for modal updating. The effectiveness and accuracy of the proposed method was verified by examples.
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Fig. 1 A truss experimental model
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° Tab. 1 Three kinds of element in truss structure
° A B C
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Fig.2 Accelerations placement
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Tab.2 The lower order natural frequencies of global structure

/%
1 18.4 23.2709 26.47
2 27.6 34.409 3 24.67
3 36.8 52.583 1 42.89
4 53.3 76.971 6 44.41
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Fig. 4 The global modes of FEM
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Fig. 6 The placements of additional masses
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’ Tab. 3 The errors of local primary
° frequencies of 4 kinds of elements
/%
138. 67 151.24 9.06
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Fig. 8 The local primary frequencies
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. Tab. 4 The model updating of the node parameters
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Tab. 5 The lower order natural frequencies of global structure
° ( ) 1%
(60 ) 1 18.4 18.82 2.28
o 2 27.6 27.25 -1.25
3 36.8 38.63 4.97
° 4 53.3 50.34 -5.55
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° Fig. 10 The comparison of modes of global structure
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. Tab. 6 The errors of local primary frequencies
/%
166.02 162. 81 -1.93
140. 63 138.99 -1.17
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