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Abstract: In order to solve the problems of poor automaticity and difficult identification and elimination of
spurious modes by covariance-driven stochastic subspace method, a new modal parameter identification method
is proposed. Firstly, the covariance - driven stochastic subspace method is used to identify the modal
parameters of the system. Secondly, according to the soft and hard criteria, the spurious modes are
preliminarily eliminated and the 3D stabilization diagram is drawn. Then, the density-based spatial clustering
algorithm with noise (DBSCAN) is improved, the sensitive parameter ¢ is automatically determined, and the
candidate modes are clustered and analyzed. For each cluster of modalities, the modal quality assessment
criterion (MQAC) is calculated, and a screening standard is formulated to determine the true modes of the
system. Finally, the proposed method is used to verify the modal parameter identification of truss structure,
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modal analysis of typical engineering structures and effectively eliminate false modes caused by non-white
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Fig.9 Configuration of the measurement system deployed
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Fig.10 3D stabilization diagram of Guangzhou Tower
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Table 2 Modal identification results of Guangzhou Tower

LRI ATk RRERR
Gk g r,  DFRVICR/Hz o BRRUECR/Hy
Wiy PRI/ BLEI/%
: MQAC MQAC
0.045 0.048
0.042 5.520 6.220
0.650 0.600
0.093 0.092
B 200 1.300 1.290
' 0.920 0.920
0.138 0.139
= 8;128 0.470 0.470
' 0.970 0.960
0.366 0.366
= 8222 0.230 0.230
' 0.970 0.970
0.424 0.424
o 8';‘% 0.160 0.160
' 0.980 0.980
0.474 0.475
2 8?;5 0.070 0.070
' 0.990 0.990
0.505 0.506
. 0100 0.110 0.110
' 0.980 0.980
0.522 0.522
t 82% 0.130 0.130
' 0.980 0.980
0.795 0.795
4 8;22 0.190 0.190
' 0.980 0.980
0.965 0.964
7L 8222 0.200 0.200
' 0.980 0.980
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Fig.15 3D stabilization diagram of Z24 bridge
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Table 3 Modal identification results of Z24 bridge

LR PN Ak RREEINE
G g, DPRBCE/Hz o BERUECRHa
Wpi o PR/ BEH/%
! MQAC MQAC
3.87 3.87
ggg 0.60 0.60
' 0.97 0.97
5.05 506
- 1o 136 136
' 0.98 0.98
9.79 9.79
= Lo 142 142
' 0.93 0.94
10.31 10.31
g 1(1).; 1.17 116
' 0.91 0.91
12.67 12.70
5 276 7 84
' 0.88 0.88
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Fig.18 Identification mode shapes of Z24 bridge
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