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A Study on the Stiffnesses of the Advanced Composite
Laminated Plates

Han, Bong Koo' - Kim, Yun Young2

'Professor, Dept. of Civil Engineering, Seoul National University of Science, Seoul, Korea
*Assistance Professor, Dept. of Mechanical Engineering, Dong-Eui University, Busan, Korea

Abstract: Compared with conventional construction materials such as steel and concrete, the advanced composite
materials are corrosion-free, light-weight, and when used as construction materials, the construction period can be made
less than one-tenth needed for conventional materials. However, because of the difficult theories and formulas, the
ordinary construction engineers have difficulties in understanding and calculating formulas needed in construction. In this
paper, calculation of the stiffnesses of the advanced composite laminated plates and compared with the result of

stiffnesses.
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Fig. 1 Configuration of [a/b/b/a]r Advanced Composite
Laminated Plate
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Table 1. Material Properties of Advanced Composite
Laminated Plate
E;n(GPa) E}(GPG) U, Uf I/m Vf t (m)
3.4 110.0 | 035 | 022 | 0.4 0.6 | 0.005

B, : BA SAAF, By - mAAY dRAT,

v : Poisson®], V : AAH] ¢t : Zgtole FA(m)

7t slo} %# shol] whe e Waks Ay
=

CASE A : [abbal,, a=0° b=90°
CASE B : [abbal,, a=30° b=060°
CASE C : [abbal,, a=45° b=90°

3.2 SN HEEe| BN AL
B ATINE BEA2A 430 F4S T
on] A An et 2t

Table 2. [abbalr a=0° b=90°
ABD . r(N)
matrix unit
14) 5(20) 10(40)
Ay 761.6297096 | 3808.145548 | 7616.291096
Ay 44.5889726 | 222.9448629 | 445.8897258
Ay 761.6291096 | 3808.145548 | 7616.291096
(MN/m)
A 0.000E+00 -0.0000002 -0.0000003
Ay -0.0000261 -0.0001305 -0.0002609
Age 0.060430968 | 302.1548442 | 604.3096884
Dy 40330.11203 | 3248166.8600 | 25537060.61
Dy, 1486.29902 | 185787.3775 | 1486299.019
Dy, 10445.15967 | 3098742.4004 | 25238211.08
(N-m)
Dig -0.00000277 | -0.0001343441 | -0.00409968
Dy -0.00021744 | -0.1054592704 | -0.86324739
Dy 2014.365538 | 251795.6922 | 2014365.538
Table 2014 W [abbal,, a=0° b=90° <
o] [e) — —
75]7— C’E_1 U:HEL] 70}/‘6]%'1:_ A16 - A26 D16 = DQG B O

2l A Jao|y Ao 545

eI Qlth o] wjgkzbel wix| 7} HHetA H o

Aes HERATE B9 LS e Aol 00

Ve #o.Z ALE o Table 201 AJ=Fshd )
CASE B9 7“3 e Table 33 o] AXEES]

[abbalr a=30°

oz AXE o Table 30]& *3%}914.
CASE C¢ 74 7S Table 49} 2o AAtw ATt
Table 499t o] wigZol [abbalr,a=45°
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Table 3. [abbalr a=30° b=60°

ABD it b

matrix 1(4) 5(20) 10(40)
Ay 538.06226 2690.31128 5380.62255
A 268.15579 1340.77896 2681.55792
Ay (MN/m) 538.06236 2690.31178 5380.62356
A 258.81123 1294.05636 2588.11272
Ay 258.81123 1294.05653 2588.11308
A 283.99779 1419.98894 2839.97789
Dy 25406.65 2279282.15 18010120.47
Dy, 8938.53 1117315.75 8938526.01
Dy (N-m) 10464.17 2204570.18 17860698.68
Dy 11853.95 1094514.8 8659311.11
D o 5400.13 1062245.85 8594774.11
D 9466.59 1183324.07 9466592.54

Table 4. [abbalr a=45° b=90°

ABD |y )

matrix 1(4) 5(20) 10(40)
A11 313.7350 1568.6570 3137.3501
A12 193.6335 968.1676 1939.3351
A22 313.7350 4557.1704 9114.3408
A16 (MN/m) 149.4248 747.1238 1494.2476
A26 149.4247 747.1237 1494.2373
A66 209.4755 1047.3775 20947.7551
D11 14202.9572 | 1325954.757 10495284.34
D12 10180.5634 | 825436.8248 6491711.20
D22 (N-m) 19183.7826 | 3741655.073 | 30269161.14
D16 8716.4438 641281.2252 5018181.23
Dze 8716.4436 641281.1198 5018180.37
D66 10708.6298 | 891445.1373 7019777.70
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Table 5. Characteristic of the Stiffnesses for the Case
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Characteristic of
CASE Remarks
the Stiffnesses
CASE A S};r;lenclglr;;al Possiblq of simple
[0°,90°,90°,0] orthotropic analysis method
laminate plate g
Symmetrical Possible of simple
0 20 £N0 210 orthotropic analysis metho
[30 060830 ] hotropi lysis method
T laminate plate for design
CASE C Symmetrical Pgliz.llblseisort;):tl}?; %le
[45°.90°.90°.45°] | laminate plate Y .
for design
4. 4 &

o EwolM e EEAlaA A5ae] e Atst
AL, 37HAl AFg-o wigds A 0 & WS
ul Zzte] A% 1 54 v BT E e
AN AT AT A3}E FFh] et L AR
KX 040-1];]_
=2 T M .

(1) CASE A oA CASE C 7}A A4S &
Ash, 34 ge wenew A4 5

o Az5e] F7bo we FAo] & Eom
X

(3) [abbal, Fehel [0°,90°,90°,0°] <1 A 5
Aoy A A4S Ui 9o
H, olele] Ao EH3 FAe wsE
Holal &S & F ATk

(4) 25 Afol 249 54 el 5EAuA
#e] BN A eS¢ F AdH

(5) AAel dAA e A uFZdo] A
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