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Abstract: The finite element model updating technology
is widely used in the mechanical and other fields. Because
of the influence of many factors, there are many uncertain
errors between the actual structure (such as tower crane)
and the finite element model, resulting in the distortion of
the finite element analysis results. Therefore, it is of great
significance to study the finite element model updating
the finite
element model of a tower crane is updated considering the

with uncertain parameters. In this paper,
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uncertainty of parameters. In order to improve the
efficiency of model updating, the response surface model
is introduced to replace the finite element model of tower
crane. Considering the fact that the RBF neural network
has the advantage of high precision fitting for complex
problems, an improved interval inverse response surface
method is proposed to update the tower crane with
uncertain parameters. The feasibility of this method is
proved by an example of spring-mass calculation, and the
actual tower crane structure is modified. This method
improves the deficiency of the interval inverse response
surface method, whose result has a good calculation

accuracy and efficiency.
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Fig. 1 Flowchart of finite element model updating

of tower crane with uncertain parameters

based on improved interval inverse response

surface method
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Fig. 2 Three degree of freedom spring mass system
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Fig. 3 Objective function of spring mass system and convergence curve of each coefficient
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Tab.1 Accuracy test of interval inverse response

surface model for spring mass system
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Tab.2 Comparison of variable interval errors before and after updating of 3-DoF spring mass system
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Fig. 4 Frequency space comparison of spring mass

system before and after updating
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Fig.5 Components of a tower crane
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Tab. 3 Uncertainty correction variable and sampling interval of tower crane structure
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Tab. 4 Interval range of tower crane uncertainty parameters after updating

LBLiiNey z,/ mm T,/ mm 5/ mm x,/ mm 5/ mm ¢/ GPa
) [1109.09, [1035.64, [1386.85, ) )
L [ [
B4R X ] 1497.82] 1312.21] 1938, 97] [132.85,177.52] [8.46,12.03] [188,222]
. [1230.13,1 [1129.54, [1543. 40, .
BIEIX ] 148.19] 1231, 24] 1 869, 32] [137.79,159. 15] [9.63,11.06] [201,209]
iE [10.91%, [9.07%, [11.29%, [3.71%, [13.87%, [6.70%,
- —3.31%] —6.17%] —3.59%] —10.35%] —8.09%] —5.95%]
BIERTAE 1303. 46 1173.93 1662.91 155.19 10.25 205
B IE S5 i 1339.16 1180.39 1706. 36 148.47 10. 35 205
T ABTEARAY B R BRSMAE I X R]_EFBRSG R0 G X ] 1R BRI 22 B A as Xl RBR
034 r . EgimEsm 044 1 ERIRZEN
032 EIEJEHEAA 042 1 {5 i it ]
0301 ° SEPATIZE 040 r o Sz 5 .
. 038 | A
Ny 028} N 036t
T 026} T 034}
<024t €032}
030 |
022 | 08 |
0.20 0.26 -
018 1 1 1 1 1 ] 024 I 1 1 1 L 1
0.09 010 011 012 013 0.14 015 0.09 010 0.1 012 0.13 0.4 0.5
ﬁﬂ /Hz ﬁ,] /Hz
0.90 e N 1.10
O%_~%Ewﬁ$§@ AETERTHHE H]
: 18 IEJE A2 ] 1.05 B IEJE iR
0.80 o SEPUHHHR & o ST p
075 | 1.00 |
= 070+ X095t
Ggg: 2 0.90
: 0.85 |
0.55}
0.50 | ; 0.80 |
0.45 ! 1 L 1 L ) 0.75 L | L L L )
0.09 010 011 012 013 0.14 0.5 0.09 0.0 011 012 013 014 0.5
fu/Hz fur/ Hz
E6 BHISERIEMETEITLE

Fig. 6 Frequency space comparison of tower crane before and after updating
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