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A Study on the Deflection of the Rectangular Plates with the Rectangular
Rigid Body with respect to the Boundary Conditions
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ABSTRACT

This paper investigates the effect of reinforced plate on the deflection of the rectangular plate, when the
rectangular plate is reinforced with rectangular rigid body at the centroid of the plate. For two boundary conditions
such as simple supported and clamped boundary. This study derives deflection formula of reinforced plates with
three kinds of the aspect ratio of a rectangular plate with respect to the elastic modulus ratio and the length ratio

of rigid body using the least square method. The results are as follows:
1. As the elastic modulus ratio r. 2 1000, the maximum deflection with respect to the length ratio r; converges

into constant value.

2. Deflection formula with respect to the length ratio n is derived as the third order polynomial.
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r. = Aspect ratio of the rectangular plate

re = Elastic modulus ratio of the rigid body

n = Length ratio of the rigid body

Wsmax = Maximum deflection of a simple supported
plate

Wemax = Maximum deflection of a clamped plate

s = Deflection coefficient of a simple supported plate

Ue = Deflection coefficient of a clamped plate
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(b) simple supported B.C.  (c) clamped B.C.

Fig. 2 Dimensions and two boundary conditions of
the rectangular plate with a rectangular rigid
body (B.C. : boundary condition)
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Table 1 Deflection coefficient ( ;) of simple supported
rectangular plates with respect to the elastic
modulus ratio and length ratio when the

aspect ratio is 1.0 (ﬂs><10'3)
fo 0.1 0.3

0.2 04 10506107 )081)09

403 |3.77 | 348 [ 3.19 (293 | 271 | 252 | 236 | 2.21

3971360 |3.18 | 277 1 241 [ 2.11 | 1.87 [ 1.68 | 1.51

3.50 254 1213 (179 | 1.52 | 131 | 115

2
3
4 1393 3.0t
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391 344 (290 239194 | 158 (130] 109|093

10 | 3851328 (264204 |1.52]|1.12)082]062|048

100 | 3.78 | 3.09 [ 2.33 | 1.63 | 1.05 | 0.61 | 0.32 | 0.14 | 0.07

1000 3.77 | 3.06 | 2.28 | 1.57 [ 0.99 | 0.55 | 0.25 | 0.08 | 0.02

377 13.06 (228 | 1.57 | 0.98 ] 0.54 | 0.24 | 0.08 | 0.01
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Table 2 Deflection coefficient ( #;) of simple supported
rectangular plates with respect to the elastic
modulus ratio and length ratio when the

aspect ratio is 1.5 (#s><10'3)

Te 01 [02(03{04]05]06]07]08]|09

746 | 6.96 [ 639 | 5.83 | 5.34 | 4.93 | 4.60 | 433 | 4.09
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100 | 7.00 | 5.68 | 4.23 {2.91 [ 1.84 [ 1.05 | 0.53 | 0.24 | 0.12

10001 6.99 | 5.63 | 4.16 [ 2.82 | 1.74 | 0.95 [ 0.43 | 0.14 | 0.03

6.99 [ 5.63 [4.15 {2.82 | 1.73 | 0.94 | 0.42 | 0.13 | 0.02
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Table 3 Deflection coefficient ( #;) of simple supported Table 4 Parameters for deflection coefficient formula
rectangular plates with respect to the elastic of simple supported rectangular plates with
modulus ratio and length ratio when the the rectangular rigid body with respect to the
aspect ratio is 2.0 ( #5x10™) aspect ratio ( #s=Ag+ A +Axi+ Ayl )
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Fig. 3 Deflection coefficient ( #;) of simple supported
rectangular plates with respect to the length
ratio (r;) at the elastic modulus (r.) is infinite
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Table 5 Deflection coefficient ( #.) of clamped rectangular
plates with respect to the elastic modulus ratio
and length ratio when the aspect ratio is 1.0

(#:x107)
gl 01 (0210304 05[06]07]08]09
2 | 121|113 [ 1.04 (097 | 093 { 0.89 | 0.87 | 0.84 [ 0.78
3 [ 1.19]1.06 | 094|084 {077 (072069 | 0.66 | 0.60
4 |1.17]1.03(089 1076 | 067 | 0.61 | 0.58 | 0.55 | 0.50
5 1116|101 [ 085|071 | 0.61 | 0.54 | 0.50 | 0.47 | 0.43
10 | 1.14 | 095 | 0.76 | 0.59 | 046 | 0.38 | 0.32 | 029 | 0.26
100 | 1.12 { 0.88 | 0.65 | 0.44 | 029 | 0.17 | 0.10 | 0.06 | 0.04
1000| 1.11 | 0.87 | 0.63 | 0.42 | 0.26 | 0.14 | 0.07 | 0.02 | 0.01
(c0) | 1.11 | 0.87 | 0.63 | 042 | 0.26 | 0.14 | 0.06 | 0.02 | 0.00

Table 6 Deflection coefficient ( #.) of clamped rectangular
plates with respect to the elastic modulus
ratio and length ratio when the aspect ratio is

1.5 (£.x107%)

A 01 [02(03]|]04]0506]07]08]|09
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207 [ 1.85(1.64 [ 146 | 1.34 | 127 | 1.22 | 1.17 | 1.07
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1.95 | 1.53 [ 1.11 { 0.74 | 045 | 0.24 | 0.11 [ 0.04 | 0.01

0.11 1 0.03 | 0.01

195 [ 1.53 [ 1.10 [ 0.74 | 045 | 0.24
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Table 7 Deflection coefficient ( #.) of clamped rectangular
plates with respect to the elastic modulus

ratio and length ratio when the aspect ratio is
2.0 (#:x107%)
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2431224206193 (185182180 175] 1.61
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Fig. 4 Deflection coefficient (#.) of clamped
rectangular plates with respect to the

length ratio (rj) at the elastic modulus (rc)

is infinite

Table 8 Parameters for deflection coefficient formula
of clamped rectangular plates with the
rectangular rigid body with respect to the
aspect ratio ( #. =B+ Br,+ Byt +Byr})

Ia Bo B B Bs
1.0 0.00141 | -0.00307 | 0.00142 | 0.00029
1.5 0.00248 | -0.00538 | 0.00240 | 0.00059
2.0 0.00282 [ -0.00532 | 0.00061 | 0.00207
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