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Modification of Finite Element Modeling of Cable Tray Based on Measured Data
HU Fuquan', YANG Peiyong', ZHU Yuzhou®, GAO Wenjun’, HE Zheng'
(1. State Nuclear Power Technology Research & Development Centre, Beijing 102209, China;
2. Shanghai Nuclear Engineering Research & Design Institute , Shanghai 200233, China;
3. China Merchants Chongging Communications Technolgy Research & Design Institute Co. , Ltd. , Chongging 400067, China)

Abstract: The complex bolted structure of cable tray in the finite element model have been simplified, the cable tray finite element
model is modified based on the measured data. The modal analysis of cable tray structure is carried out by ANSYS finite element anal-
ysis software, X and Y to the overall vibration of the first order modal natural frequencies is extracted. In order to validate the model,
the white noise excitation experiment is designed, and the modal identification was carried out by using the stochastic subspace identi-
fication, and measured data of the structure was obtained. The bolt parameters are corrected by using virtual material. The relative er-
ror of the modal frequencies and measured frequency is 1.3% in X direction, and it is 26. 7% in Y direction before modification.
Similarly, the relative error of the modal frequencies and measured frequency is 0. 04% in X direction, and it is 2. 2% in Y direction
after modification. The modified cable tray model is used for process analysis, the results of simulation and experimention are com-
pared, the results shows that the modified finite element model simulation results are in good agreement with the experimental results,
it can be more truly reflect the structural dynamic characteristics.
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Fig. 2 Finite Element Modeling of the Cable Tray
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Table 1 Parameters of Material Properties
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Fig. 4 The First Modal of Cable Tray to X
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Fig. 5 The First Modal of Cable Tray to Y
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Table 3 Simulation Frequency to Different Elastic Modulus of
Virtual Material

WA R RPERL/GPa X i/ He Y [ %/ He
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Fig. 6 Relationship Between the Elastic Modulus of
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Table 4 Comparison Between Simulated Frequency and
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Fig. 8 The First Modal of Electric Cables Ladder Frames to X
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Table 5 Time History Analysis of Displacement, Strain and the
Maximum Value of the Test Results

el X [ %/ Hz Z 1025 il )3 A%/ Hz
I 8.09 292.77
LEDRIER 7.78 294.95

2%E 0.31 2.18

R 3.83% 0.74%

1 B35 AL, X R AR e KR 1 fe
RAERZEN 3.83% , Z [} 25 il B AR AP fpe KA 551K
R KAHIRZEN 0. 74% o B IE )5 RO TURLIAT 2 7
5575 iy 2 fpe R AE 5 108 B R AEL A RAHAT

BRAUAS 2 1A DU A2 I AR 4 R 5 IR g 15 21 1
AE TS I RR A R LU ILIE] 10, #E4UA5 51 1 #4E
AR AL I R 2 SR SR A 21 1A AR B
ARE R 11

——
— ikl

245 246 247 248 249 25 251
Hif /s

10 RIS XE G F 2 LB

Fig. 10 Comparison Between Simulation and Test Displacement
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