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Fig. 1 The model of orthotropic plate under the in-plane lin~

ear load
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Table 1 Material parameter
E, E, E. Go G, G..
J(N<em™®) /(Neem™ /(Neem™® /A(Neem™® /A Neem™ A Neew? = > =

4.5603X10*  2.1574X10*  2,1574X10°

7.3728X10°

1,9231X10°  7.3728X10° 0.4 0.3 0.4
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Table 2 Comparison of FRP plate buckling load under different boundary conditions

ZHBE/(Nsem™)

~AEAXFEMEHE /(N em™)
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Jem KL - FFIEHE ELERR R FIUEE ERERR
(€:8-21-9) (FEM) 81 (FEipE (FEM) ¥
30. 48X 15, 24 1975, 82 2056. 47 1638, 55 3325,72 3493, 27 2464,49
45,72X15. 24 1340, 34 1506, 03 - 1371.79 3325, 72 4325. 25 3000, 91
60. 96X 15, 24 1117.87 1366.19 804. 64 3325.72 4330. 53 3252, 85
AR X /(N em™) C BEABEFWEARI/ (N cm™)
BMBRHER
/em WIEE FIEE JRHERR L2l | ¥IEE ERUERR
(ERAE (FEM) ¥ ol (€::0731-9) (FEM) 815
30.48% 15, 24 10760. 23 11243.67 11347, 23 20109, 47 23609, 84 18087.02
45.72X15, 24 10760. 23 11471, 27 11392, 03 20109, 47 25645. 07 20232, 37
60, 96X 15, 24 10760. 23 11814.25 11483.78 20109. 47 26123. 22 22529, 55
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Table 3 Buckling load of FRP plate with different boundary conditions under pure shear load

BRER BHliHR/(Neem™)
/cm EZHME — 31 B 32 B I 4 1 XX paNis- BRABEREARX
30, 48X 15, 24X 0, 64 3253, 25 5601, 13 15818. 36 23080, 12
30, 48X 15,241, 28 17332. 89 22399, 36 127000. 65 184300, 47
45,72X 15,24 X0. 64 1828, 36 4671, 48 13963, 45 21967. 28
45,72X15,24X1.28 13217.15 37365, 18 119547, 82 183600, 52
60,96 X 15, 24 X0, 64 1411, 3¢ 4303, 28 13837, 58 20298. 66
60.96X 15,24 X 1, 28 11067. 31 17211, 69 111000, 37 119300. 82
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Table 4 Buckling load of FRP plate with different boundary conditions under bending stress

B FEME/(Ne em™)

WHEIRF/em
=12

— B 3P A X

i X FRABXHEDRX

30. 48X 15. 24 X0. 64 3018.72

45.72X15. 24X0. 64 2335. 61
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Table 5 Buckling eigenvalue of orthotropic plate with different boundary conditions under composite load
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Table 6 Comparison of the buckling loads between local
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Buckling analysis of orthotropic plate by finite element method

QU Wen-bin, WU Jian-guo, SHAN Lu-yang
(College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310014,China)

Abstract: A buckling analysis of orthotropic plate under different boundary conditions and different force
types was simulated using Patran-Marc finite element software, The stability principle of orthotropic plate
under axial compression was obtained by analysing a series of numerical models with different boundary
conditions. A local buckling of composite materials was investigated and the local buckling load between
the orthotropic plate and fiber reinforced plastic component was compared, also the application characteris-
tic of orthotropic plate buckling theory in components of FRP composite materials was expounded. The
conclusion with the local buckling provided a base for design of the local buckling under the axial load for
fiber reinforced plastic plate.

Key words; orthotropic plate; buckling; eigenvalue



