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In the seismic vibrations of large and widely used structures such as dams and bridges, as well as
the forced vibration tests with artificial vibrators, the dominant excitation forces are generally
measurable. Not applying the inputs in the system identification is one of the main reasons for
error generation in the operational modal analysis (OMA), so the non-structural dynamic
characteristics due to the input excitations can be reduced by applying these inputs in the
dynamic model of the system. In this paper, special modal analysis is presented in the subspace
methods field that filters the excitation effect of the measured input forces from the test data
using orthogonal decomposition technique and identifies the stochastic system with an optimal
subspace method based on Canonical Correlation Analysis. To evaluate the proposed method, the
seismic data from the Pacoima dam and forced vibration test results of the Alamosa Canyon
Bridge have been used. Non-structural and noisy poles removal, and increased accuracy of the
derived modal properties, specially damping ratios, can be mentioned as the important results of
the study. At Pacoima dam, the SSI-Data method identifies four non-structural modes, while the
proposed method derived the first two modes just like the previous results without any noise. In
addition, the damping ratios of the Alamosa Bridge are derived according to the Hammer test,
which were not obtained in the previous investigations. At Pacoima Dam the related damping
ratios have significant association with force vibration tests.
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