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Tab.3 The frequency results from different orders

B i 55 LB A48 /Hz 55 2 B A /Hz 55 3BT A /Hz 55 4 B A /Hz 55 SBr A /Hz
147 0.453 0.831 0.986 1.802 1.990
148 0.428 0.839 1.018 1.735 1.950
149 0.427 0.847 1.098 1.729 1.933
150 0.422 0.855 1.066 1.664 1.845
151 0.417 0.837 1.049 1.735 1.950
152 0.430 0.867 1.088 1.772 1.902
153 0.456 0.921 0.986 1.586 1.690
R4 BMRAEMELERSUFEBIRMEBE B LR
Tab.4 Comparison table of obtained frequency results and jumping natural frequency
Wik e }foriiﬁ%{ﬁ £ ZDMLPEK{E e -?jﬁ%ﬂ%ﬁ £ 4DF;“|%$—1H 5% SQMI‘WEﬁ Ty
R/ % 2%/ % R/ % R%E/ % w2/ %
147 7.7 3.5 9.3 8.2 6.6 7.0
148 1.6 2.5 6.3 4.2 4.4 3.8
149 1.4 1.6 1.0 3.8 3.5 2.3
150 —0.1 0.7 1.9 0.1 1.2 0.8
151 0.9 2.7 3.5 4.2 4.4 3.1
152 2.2 0.6 0.1 6.4 1.8 2.2
153 8.3 7.0 9.3 4.8 9.5 7.8
K5 EYRFIBMELERS MIDAS G TIMRE B KX LR
Tab.5 Comparison table of obtained frequency results and MIDAS finite element frequency
o % P 2 7 2 P % P 2
147 12.5 0.8 6.7 10.6 10.8 8.3
148 6.2 0.3 3.6 6.5 8.6 5.0
149 6.0 1.2 3.9 6.1 7.6 5.0
150 4.6 2.2 0.9 2.1 2.7 2.5
151 3.6 0.0 0.6 6.5 8.6 3.9
152 6.8 3.5 3.0 8.8 5.9 5.6
153 13.1 10.1 6.7 2.6 5.9 7.7

(2) 3% Ar B2 4546 () L 52 By YK 150 B i, 97
9805 By A A 45 5 5 MIDAS A3 FR 70 0 %A 8] (1)
R 2E E o R B IR E FI [ 147,153 ] e /iy LAY
H2.5%;

(3) i — LIk 1 3.3 795 i3 45 18 H A T Sk
RIZ M ZR 45 0 1 L SEBr vl 150 B

4.3 REBEEMEXIRMNER

WA L W 8 1k BT A5 00 32 45 L RN Bk 42 i 0 4
KL MIDAS A BRoc 45 Rk 47 %0 b, 45 3 3k 6 fir
o HR TP EE T

(1) P45 20 A 1T 5 B M58 5 Bk 22 1 PR %
L [B] B 25 (8 & 43 o dse RAE R 1095 5

(2) 345 20 A HT 5 B il 22 {6 5 MIDAS A FR T

AR ) B 2218 A 43 bt KA R 11.7 %05

Xt b2 2 F S 6 T, Fea e B SR T AR R 5
B AR AE 5 Bk 42 [ PR AR 25 5 R MIDA'S 4l 6 {H (1]
(14 2 L F 24 K F AR ST 2 B 06 R AR 45 S 5 1
{1 10 f) 25 B (B, 7T 6004 SCRT 488 5 B B0 ok B R T
B B HL A G R R

4.4 HEWEESREOAFE R

Oy 3 — 2 6 IE T i PR S A0 3 A (SR A T 1t 3R 1)
5 B AR, 38 RE UM I B S AR 2 . R MIDAS
AR PR 5 2 % R AT AT S Bir L 2 AR 2L 40 ] 10 fi
o P TR T 4R R Bk P A % A A X
AR A A s R A R N = E RS R B L X B IRT 10
AL 11 AT I B Bk AR S A5 30 A 3 A 2 Ak Y



55 4 1 Wrok s, 45 - BRRES MBS S HOR B b R G WK A sh BRI A 687

*6 BEBENMHEMGREERSEREBNI LR

Tab. 6 Comparison table of frequency results from stabilization diagram and theoretical results
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Fig. 10 Modal shape diagram of first five orders (MIDAS)
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Comparison of deterministic subspace identification

Automatic identification algorithm of system order in modal parameter

identification for bridge structures

CHEN Yong-gao', ZHONG Zhen-yu"*
(1.Department of Civil Engineering and Architecture, Zhejiang Industry Polytechnic College,, Shaoxing 312000, China;
2.College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: An automatic identification algorithm for system order is proposed to effectively improve the efficiency of modal parame-
ter identification of bridge structures. Modal parameter identification is one of the important links of bridge structure health monitor-
ing, and the accuracy of identification will directly affect the state evaluation of bridge structures. However, as one of the common-
ly used algorithms in time domain modal analysis, the stochastic subspace algorithm has the defect of artificial participation in sys-
tem order determination. Therefore, a new approach for integrating the singular value jumping method into "logarithmic-process-
ing” is proposed to quickly determine the evidently jump point of the singular value, which solves the problem that the singular val-
ue jump method is difficult to determine the order of the higher-order system. The frequency confidence factor and mode confidence
factor are constructed to determine the value range of the real orders. The confidence coefficient is constructed by linear weighted
averages method to determine the real order of the structural system. The proposed algorithm is applied to a large cable-stayed
bridge, and its identification results are compared with the field test values and the finite element results. The results show that the
proposed algorithm can realize the automatic determination of the system order and the automatic identification of modal parame-

ters, and its identification results have better accuracy and reliability.

Key words: bridge structure; parameter identification; modal shapes; stochastic subspace identification algorithm; system order

determination
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