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OPTIMAL MEASUREMENT PLACEMENT FOR THE MATERIAL
PARAMETER IDENTIFICATION OF ORTHOTROPIC COMPOSITE PLATE
WITHAHOLE

HUANG Li-xin*2, XIANG Zhi-hai*, SUN Xiu-shan®, "LIU Ying-hua', CEN Zhang-zhi'
(1. Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China;

2. School of Civil Engineering, Guangxi University, Nanning 530004, China)

Abstract: Based on the static displacement measurement and the boundary element analysis, the material
parameter identification problem is formulated as the problem of minimizing the objective function defined as the
square sum of differences between the measured displacement and the calculated displacement by the boundary
element method. The minimization problem is solved by using Levenberg-Marquardt algorithm. From the
analysis of the well-posedness of this algorithm, a method is proposed for the optimal measurement placement,
which is determined by the synthetic influence of many factors. Numerical example is given to illustrate the
validity of the proposed method. The numerical example also shows that the measurement placement has a
significant influence on the results in the material parameter identification for the orthotropic composite plate with
a hole. The satisfactory identified results can be obtained by using the optimal measurement placement
determined by the proposed method.
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Fig.1 Orthotropic composite plate with a circular hole 2 Sp=0
(dimension unit is millimeter) 3
3
( )
Table 3 Measurement sets for the orthotropic composite plate
with a circular hole (second trial)
C 1 ) Lo
5/x 9y 13/x  16/x 0.07906
Uy 2ix  6lx 12y 7.21302
2 (x ) 7ix 8ly 10fy 1lfy 14/x 15/ 11.24540
Fig. 2 Boundary element mesh (measurement locations are 3 16
denoted by the symbol x)
2.3%
(1) Levenberg-Marquardt 1 =01 3 ( 4
(2) 6 )

0.04x10°Pat <5, <0.90x10pa!
0.10x10Pa™ <55, <2.50x10°Pa!
-0.25x10°Pa* <5, <-0.01x10"Pa!
0.20x10°Pa! < 555 <5.50x107Pa~*

Levenberg-Marquardt
Tablel p°, Sp and ¢ for the orthotropic composite

plate with a circular hole Levenberg-Marquardt

p°110%%aty op 1 (10%%Pa™) £/%
Su 0.30000 0.06000
S 0.80000 0.15000 10
S12 -0.07000 0.01500
S 1.70000 0.30000
“ = 3

4 8 3/x
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