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Tab. 2 Comparison of frequency results
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4 98.63 98.63  98.48  92.69  92.31

H SPSDT J 2% B4 U500 Hh 18 15 DY B Ry A% 455 25
PRASUNE O T 7R o 45 4 0 4 I A K 3 — b b 3,
& WY AR S ST (1% 56 T 1 N AR T R B A% 3o L 2
AR AR S SRR Ty vk AR T N AR e ., A
ASCRE 7 {5 1l P50 S 25 4 RS T R 3 n] LT
GER Y T AR R AR LS PR A . TR 9 X b T iR AT AR R
YR S0 1 78 i A 5 3% 3 45 Hh T A DU B A AT R AR iR
TR ) A R AR B A MAC A, H Aok £ 3
MAC ¥ KT 0.99, dE XA/ T 0.01, 45 R R UM
i 07 v B A5 20 i 25 R 2 — 30 .

R T B BE CRBE ) X307 51 45 3 i 52
M), 36 B — BE A 4 min, SR AESR 2R 1000 Hz B9 1 A8
M 17 54 4 ] 43 T S 1,2, 3 F1 4 min 9 DY B

Lor e
AR AR

0.8

0.6 -

IRERH

04 |

02

0.0

0 2 4 6 8 10 12 14 16 18 20
W
(a) —HrRIAEYRT

(a) First order strain mode shape

101
0.8F
0.6

—=— AT AR
— IR R A

02r

0.0r
0.2
-04r
0.6}
-0.81
-1.0

RAE R

g 10 12 14 16 18 20
3905
(b) =B RAZ YR A

(b) Second order strain mode shape

Ldp e AR
08F o —o— 1 Bl W AR R A
0.6
04t

0.2}
0.0+
-02}
04}
0.6
0.8

_1.0 1 1 1
0 2 4 6

0 2 4 6

RARK

8 10 12 14 16 18 20
W o
(© =W Rt
(c) Third order strain mode shape

1.0

081

0.6

04

02F

0.0
-021
-0.41
0.6t
0.8}
-1.0

\, [ bR
B R

FRA AL

$ 10 12 14 16 18 20
DD Ry
(d) MUF Rz AR Y 1Y
(d) Fourth order strain mode shape
19 7 S 5% 0 AR P 1Y

Fig. 9 Strain mode shapes of simply supported beam

0 2 4 6

Bt HEAT P AR B SRR o 4 B ) IR R B
AR Y TR H S R ) [ A R L BN R 4 TR
JIT A5 T O B A5 R 4 SR T



812 & 3 T

% 35 %

3 BMNTIRESIA5MTIRE A MAC
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= FH
- figt A fic 1
1 2 3 4
1 0.999 0.000 0.000 0.000
2 0.001 0.997 0.000 0.000
3 0.000 0.000 0.999 0.000
4 0.001 0.000 0.000 0.995
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1 5.85 5.85 5.85 5.85
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3 54.68 54.68 54.68 54.68
4 98.63 98.63 98.63 98.63
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Strain power spectrum density transmissibility and operational strain
modal parameter identification

WANG Shi-dong', REN Wei-xin®
(1.School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China;
2.College of Civil and Transportation Engineering, Shenzhen University, Shenzhen 518060, China)

Abstract: Selecting a measuring strain response point as the reference point, a concept named strain power spectrum density trans-
missibility (SPSDT) is defined. It is theoretically proved that the SPSDT equals to the ratio of strain mode coefficients at the pole
of the system. Using this unique property of SPSDT, a series of different reference points are selected to construct the SPSDT ma-
trix, and singular value decomposition is then carried out at the poles of system. It is demonstrated that the first column of the left
singular matrix is the strain mode vector so that the operational strain modal parameters of a structure can be identified. The pro-
posed SPSDT based operational strain modal parameter identification procedure does not need an ideal white noise assumption for
excitations and only one loading condition is required. The approach is verified by numerical simulation case and a simply supported
beam is tested in laboratory. Frequency Domain Decomposition and Stochastic Subspace Identification are compared to prove the
effectiveness of the proposed SPSDT based operational strain modal parameter identification. In addition, the influences of data
length on the identification results are performed. The results show that the proposed SPSDT based operational strain modal pa-

rameter identification can achieve a stable accuracy with only 1 min data and has a good robustness.

Key words: modal parameter identification; operational strain mode analysis; transmissibility ; power spectral density transmissibili-

ty ;singular value decomposition

FEER A LU (1994—) B ERF5EA . 0% 13893606093 ; E-mail; 2422367129@qq.com .
BIRAEE: 48 (1960— ), 5B, #%. 15 :13856966457; E-mail: renwx@szu.edu.cn,



