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Static Analysis of Axisymmetric Circular Plates under
Lateral Loading Using Transfer of Stiffness Coefficient
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Abstract: A circular plate is one of the important structures in many industrial fields. In static analysis of

a circular plate, we may obtain an exact solution by analytical method, but it is limited to a simple

circular plate. Thus, many researchers and designers have used numerical methods such as the finite

element method. The authors of this paper developed the finite element-transfer stiffness coefficient method
(FE-TSCM) for static and dynamic analyses of various structures. FE-TSCM is the combination of the
modeling technique of the finite element method (FEM) and the transfer technique of the transfer stiffness
coefficient method (TSCM). FE-TSCM has the advantages of both FEM and FE-TSCM. In this paper, the
authors formulate the computational algorithm for the static analysis of axisymmetric circular plates under
lateral loading using FE-TSCM. The computational results for three computational models obtained by
FE-TSCM are compared with those obtained by FEM in order to confirm the accuracy of FE-TSCM.

Key Words : Static Analysis, Circular Plate, Lateral Loading, Transfer Stiffness Coefficient Method, Finite

Element Method

1. M E
A AFGA Y] ThFg Fofll A AREE I QL
= 7BA 1L F83 T2 84 F9 Fh}o
o Y] S WE A, v W) H3
rreke] A (stiffness)o] @3 Horm=g wby v

B3l AHT AT T¥ 5 dou), ol 3 A
S|t meb ool HAAG AFAEL

32 A ¥ (finite element method)?o] ) A&-a=&
H(transfer matrix method)®? & ThFd 7| He
o] &ste] Aol HA 9 Ao Hgsta gk

o] AT AAEL V&Y ey AY
A3 A5 H (transfer stiffness coefficient method)® 2]
S FTHEEA GRS Ay T ke

1

o o FH(@AAR - e sfgries

**t Dong-Jun Yeo(corresponding author) : Faculty of Marine

E-mail : djyeo@jnu.ac.kr, Tel : 061-659-7133

AR5 Addista sl Aets

*Myung-Soo Choi :

Technology, Chonnam National University.
E-mail : djyeo@jnu.ac.kr, Tel : 061-659-7133

Department of Maritime Police Science,

Chonnam National University.

64 T=EFHI|AFRX| 18 M6z, 2014 12¢



Juall

|
2 38 4-727/3 A5 (finite  element-transfer
stiffness coefficient method)*®-& 7§t 1 H&
AE FA vk Ut

of ERoAE fERasABRAATYOR
P HEe we FUH Ane AL
ST+ Y S BuAFL AU 1
gu fResdugAsEes 3714 dn
A mho) B AHANL FB F F, A
A ARE FEY FHRALNE o g3l A4
Ashel wimatel, fRasARRAATE 4
H4e gago
2. ¥ de|E

o] FoAE FTUH FeES B FUH A
o BANNE FAF] 9T A daAFS F
A ADRAASR 0L o) §5te] A5t

3*—1 313119] AHsE sl o ATelA
=% sH =hE Fig. 13} o] Wil R, ,
QJRbgel R, Fddo|aL, o] AR TAF

ozt AL 5 3
F= Ut
a4 93l Fig. 14 ¢ ne Pax
(ring element)Z £ A 7P k& HJa 4
& 2l WAl Fea(EE Fes DY da, M
H2%0] PRAS nWA PRA(EE P84 n)

A=} t—ﬂ_Q_

HA &
g REY BE %ﬁi% Qb&} upg o] =
Aol AF7F A, Sl 7 el x|
AR 7HE H‘f’é‘&/l AF7HA BE AFE 4
7 AddF 1, AdF 2, ALF nt+10Eal BE
o mEhA Y efe j‘ﬂWH Qa0 = kgt H
F 59 HHF j+10] 2 E]'

oA et e S ] A
< fEA deFE 2AHEE 7}11111 ddzol |
e (d={w, 0} )= AHF wot 2 9= 74
gk ol Fgshe ddFe AHEE={f, M)
= A9y fo} mE yo pFAH

T YT

EaSN
L

2
Ofn
%

<~ node n+1
node n
node j+1
node j

nodal circumference j
nodal circumference j+1

Fig. 1 Analytical model
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Fig. 2 Model 1 subdivided into 4 elements

Table 1 Lateral displacements of model 1 [mm]

Position Number of ring elements

(m] 4 8 12 100
0.000 1.3487 1.3555 1.3568 1.3578
0.025 1.0374 1.0376 1.0376 1.0376
0.050 0.5477 0.5478 0.5478 0.5478
0.075 | 0.1546 0.1546 | 0.1546 | 0.1546
0.100 | 0.0000 0.0000 | 0.0000 | 0.0000
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Fig. 3 Model 2 subdivided into 4 elements

Table 2 Lateral displacements of model 2 [mm]

Position Number of ring elements
[m] 4 8 12 100
0.000 | 0.0000 0.0000 | 0.0000 | 0.0000
0.025 | -0.5965 | -0.6051 | -0.6070 | -0.6087
0.050 | -1.2465 | -1.2532 | -1.2547 | -1.2560
0.075 | -0.9589 | -0.9628 | -0.9636 | -0.9643
0.100 | 0.0000 0.0000 | 0.0000 | 0.0000
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Fig. 4 Model 3 subdivided into 3 elements

Table 3 Lateral displacements of model 3 [mm]

Position Number of ring elements
[m] 3 6 9 90
0.025 | 0.0000 0.0000 | 0.0000 | 0.0000
0.050 | 0.3928 0.3952 | 0.3954 | 0.3955
0.075 1.2431 1.2464 1.2467 | 1.2468
0.100 2.4154 2.4209 2.4213 2.4214
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