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Fig.2 Four guadrilateral smoothing cells in an element
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Tab.1 The buckling load factor K of rectangular CCCC plates under axial compression loading

R #s BT 4x4 8 x8 12 x12 16 x 16 20 x 20
MISC4 15.605 0 11.095 6 10.492 7 10.294 2 10.204 3

- RE/% 55.0 10.2 4.2 2.2 1.3
MITC4 15.633 0 11.101 7 10.495 5 10.295 7 10.205 3
BE/% 55.2 10.2 4.2 2.2 1.3
MISC4 17.038 8 11.329 6 10. 605 9 10.342 3 10.244 8

- BE/% 69.2 12.5 5.3 2.7 1.7
MITC4 17.190 3 11.353 7 10.612 9 10.349 5 10.247 1
WE/% 70.7 12.7 5.4 2.8 1.8
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Tab.2 The buckling load factor K of rectangular
plates under axial compression loading

with various thickness-span aspect ratios

SHTAFEBAFGTEMGREF K LNE3
LR, EARM M A &84T ,MISC4 BLITH S
REEMTMAEEZEREE RIS,
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ZERZVFERE AL ARZEER, WA
3(d)Fron. i 16 x 16 FM W, ERE /b =
0.01,F 45| TihKtk o/b BURRIBUERT, JE #H
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3 TEABLREHAVHZEELEEHTREF K
Tab.3 The buckling load factor K of
rectangular plates under biaxial compression

loading with various boundaries

HEAM  Tham'®'  MITC4  MISC4  Emm!”

SSSS 2.00 20093 20099
BE/% 0.0 0.5 0.5

ceec 5.61 53998 5396
BE/% 5.6 1.7 1.7

SCSC 383 3.8851 38855 .
RE/% 0.0 1.4 1.4
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Tab.4 The buckling load factor K of
rectangular plates under in-plane shear

with various length-to-width ratios

t/b MK®! MITC4 MISC4 i5mm'”

0.2 4.347 7 4.148 2 4.1490 0
BE/% 0.6 -4.0 -4.0 |

0.1 6.380 5 6.353 1 6.350 7 6. 369 8
WL/ % 0.2 -0.3 -0.3 )

0.05 7.310 9 7.4529 74476 e
RE/% 0.2 2.1 2.0 :
0.001 7.7181 7.936 2 7.929 2
. 7.691 1
BE/% 0.4 3.2 3.1

a/b MITC4 MISC4 Erm
1.0 9.614 3 9.598 6
. 9.34
BE/% 2.9 2.8
2.0 6.796 4 6.782 1
. 6.34
BE/% 7.2 7.0
3.0 6.104 6 6.081 5 S 784
BE/% 5.5 5.1 :
4.0 5.949 9 5.913 2
X 5.59
BE/% 6.4 5.8
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A Smoothed Finite Element Method for
Buckling Analysis of Reissner-Mindlin Plates

JIA Cheng', CHEN Guo-rong’

(1. School of Civil Engineering, Yancheng Institute of Technology, Yancheng 224051, China; 2. Department of Engineering Me-
chanics, Hohai University,, Nanjing 210098 , China)

Abstract: A smoothed finite element method is applied to buckling analysis of plate, by using the first-order
Reissner - Mindlin plate theory (FSDT). The bending stiffness matrix and geometrical stiffness matrix for el-
ement used strain smoothing technicque is calculated by a boundary integral along the boundaries of the smoot-
hing cells in element. The mixed interpolation method is employed to calculate shear strains in order to avoid
shear locking. Buckling loads of plates subject to uniformly uniaxial, biaxial compression and pure shear in-
plane are studied using the smoothed plate element respectively. Numerical examples show that the smoothed
plate element is free of shear locking and achieves the high accuracy, compared with mixed interpolation plate
element MITC4. And the most significant property is their insensitivity to mesh distortion sg that the restriction
on the shape of classical isoparametric elements can be removed.

Key words: buckling critical load ; smoothed finite element method; strain smoothing; Reissner-Mindlin plate

theory



