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(a) Periodically stiffened plate, (b) The dicpiacements and forezs of periodic sub-structure
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Table 1 Structural parameters

Structure | Length-width ratio b/a | p | KB, | CB; EB, GB; | AT, | JT:
Fig.2(a) 1 7| o 00 | 00 | 00 | 00 | 00
Fig.2(b) 2 7 oo 0.0 0.0 0.0 0.0 0.0
Fig.2(c) 2 9| oo 00 | 00 | 00 | 00 | 00
Fig.2(d) 1 7 0o 10.0 0.0 0.0 0.0 0.0
Fig.2(e) 1 7 0.0 0.0 400.0 0.0 0.0 0.0
Flg.2(f) 1 7 0.0 0.0 400.0 0.0 1.0 0.0
KB, = ’;;‘g CB, = k;;g‘, EB, = B(fI;)’, GB, = S(CZZI);J AT, = %, JT: = 2}{;’;.

p AFBETEIK, SHBEEN (p-2)7, y FABREMHS « FRMHE

%2 ST FHEE TR IR T A R B, K p > 7 B, IHRABUEENR
FPEETHEC LM LER. 550 il (2bc) B, p=9Hp=7TEHHESE
—AMERE. 25HRME P KRGS, AFEESAEREER, FAXTERER
LR BS.
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Fig.2 Propagation surfaces of structures
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Table 2 The influence of the order p of hierarchial finite element on the boundarv freauencv Q

Frequency-band number

P (b, py) 1 2 3 4 5 6 7 8 9
(0,0) 24.581|28.970 | 42.761 | 45.631 | 49.507 | 66.718 | 80.287 [ 101.47 | 129.78
(0,m) [23.81631.867{39.350(42.106 | 51.854 [ 62.031 [ 129.45 | 136.36 | 136.72

7 (m,0) 13.687 (19.766 { 39.724 [ 65.126 | 70.197 | 76.476 [ 83.971 | 93.228 [ 100.13
(m,7) [12.337]23.707]32.383[64.678 | 71.941 | 80.225 [ 92.780 [ 101.86 | 112.54
(0,0) |24.578[28.951 | 42.588 | 44.808 [ 49.349 | 56.120 | 66.341 | 80.183 [ 98.959
(0,m) |23.816]31.833([39.093[41.947|51.694 | 61.688|67.399 [ 80.379 | 88.689

9 (7, 0) [13.68619.739|38.735[50.846 [ 64.004 | 69.344 | 83.331 | 91.730 | 95.667
(m,7) [12.337]23.65132.080[63.063|63.554 | 71.116 | 76.295 | 79.543 | 91.315
(0,0) [24.578(28.951 | 42.587 [ 44.769 [ 49.348 | 54.743 | 66.299 | 78.957
(0,7) [23.816]31.826]39.08941.946[51.674|61.685

Analytical solution | (=, 0) [13.68619.739|39.694 63.981 { 69.327

{w, ) 112.337123.646132.076 63.535 71.555 91.204
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THE CHARACTERISTICS OF WAVE PROPAGATION
IN A PERIODIC ORTHOGONALLY STIFFENED FLAT PLATE

Cheng Wei Zhu Dechao
(Solids Mechanics Institute, Beijing University of
Aeronautics and Astronautics, Beijing 100083, China )

Abstract The characteristics of wave propagation in a periodic plate reinforced by
regular orthogonal stiffeners are analyzed using the mutual variational principle. The hi-
erarchical finite element method is used to set up the matrix eigen-equation governing the
wave propagation problem. The numerical results show that this method can guarantee a
good accuracy even in high frequency field. Finally, the effect of the ratio of length to width,

the paramaters of the stiffeners and the boundary conditions are discussed.
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