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Bending Analysis of Clamped Skew Plates
by Finite Strip Method

by

Hirotaka WAKANA

Skew plates have been widely used such as floor slabs of skew briges, swept wings of aircrafts,

ship hulls, and other plate structures. Recently, the bending analyses of skew plates have been carried

out by several authers, however there is a few problem in actual calculation.

This paper presents an analytical method for clamped skew plates with various aspect ratios and

skew angles by finite strip method using of the displacement function that take account of effect of

skew angle. In order to judge the justice of this method, the result of numerical analysis is compared

with those previous investigations.
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B % o Skew Angle

el 750 60° 45° 30°
Authorl* 1.1350 0.7512 0.3358 0.0860
Author2** 1.1304 0.7502 0.3383 0.0904

Iyengar® 1.1230 0.7687 0.3761 0.1073

Mukhopadhyay* 1.1230 0.7692 | 0.3769 0.1073

Kennedy® 1.1206 0.7382 0.3175 0.0750

* Third order (4 strips, 8 waves)
** Fifth order (4 strips, 6 waves)

Table.1 Maximum deflection of rhombic plates
subjected to uniformly distributed

loading

Multiplier : —ga® X 107*

£=1.0, poisson Ratio = 1.0/3.0
@ Iyengar® Mukhopadhyay* Author2
75 4.7488(0.40) 4.850(0.40) 4.6343(0.40)
60 4.0024(0.31) 4.056(0.30) 3.7588(0.33)
45 2.9883(0.20) 2.866(0.18) 2.6217(0.23)
30 1.806(0.15) 1.6678(0.17)
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Table.2 Maximum edge moment and position

from the obtuse corner
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Fig.2 The contour curves of deflection
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(a) a = 60°
-3.557 -3.187 ~1.010

0.282 0.913 0.829 ~0.633

AN

C.813 0.890 0.266

/

-1.084 -3.287 -3.618

(b) o = 45°

-2.555 -1.900 -0.554

Multiplier : qaleO"2

Fig.3 Variation of bending moment

.a lier - 22 510
B b Multiplier : D X10

B o Authors Iyengar® Kennedy?
75 0.6637 0.6609 0.6594
1.25 60 0.4358 0.4489 0.4350
’ 45 0.1929 0.2162 0.1881
30 0.0492 0.0598 0.0448
75 0.3839 0.3825 0.3819
1.50 60 0.2497 0.2561 0.2531
- 45 0.1096 0.1199 - 0.1106
30 0.0276 0.0316 0.0266
75 0.1394 0.1386 0.1381
2.00 60 0.0897 0.0906 0.0919
. 45 0.0393 0.0407 0.0410
30 0.0098 0.0102 0.0101

Table.3 'Maximum deflection of skew plates
subjected to uniformly distributed

loading
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Fig.4 Relationships between maximum edge
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£=1.0 £=0.5
waves Deflection Moment Deflection Moment
3 0.00554 -0.11929 0.00719 —0.16251
4 0.00558 —0.12070 0.00735 —0.16304
5 0.00554 —0.11928 0.00719 —0.16251
6 0.00554 -0.11929 0.00719 —0.16251
Exact' 0.00560 —0.1257 0.00722 —0.1674

Table.4 Deflection at center and bending
moment at middle of longer sides

(Concentrated Load)
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