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On a Rectangular Plate Supported on Four Sides.

By Takashi Inada, Dr. Eg., Assoc. Member.
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Synopsis

Investigations on the behavicur of rectangular plates under strain have not

been searce ; but they were mostly confined to special caseg, an entirely general
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case having been rarely made.
In this paper, the first chapter treats of hydrostatic pressure acting on rec-
tangular plate and for which the following equation has been derived :

P S S TRt a2 _
E—C(u_’ xyly b)(d( et 5 y+2t1+b_5) a(

y+c1+t2+fﬂ)}

in which
¢; deflection of the plate,
¢, b; long and short sides of the plate respec.,
t;s depth of water at the corner taken as origin of reect. coord.,
t,, t3s depths. of water at the corners in lines of 2 abd y axes respec.
The second chapter clezﬁs with arbitrarily concen rated loads, for whiclh the
following equation is given :
(z—oca)®+{y— Bb® o (T—oee)® H{y— 252
a? as

gr=c

in which eq, B8b represent the coordinates of concentrated loads. Further, to
facilitate the solution, the following auxiliary equation Is made use of.,

g’{f=—G{c;+c.3‘,i+c3—q¢-+c¢%",—+—q‘—w—“)(l +d Y rd tmra )
” :
yu'b) (el+ ey +e‘,L +e, “?'i )}

In the third chapter are given the results of tests made by the author on
rectangular plate of mild steel. These results as compared with theose obtained
by calculation have shown marked effects exerted on the strain-stress condition
of the plate by modes of support.
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3 —0.00449 +90.01319 +90.08550 +0.0936% - —0.01491 +0,01670
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8 6 0 +0.00000 0 0 +0.00238
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1 0 +12.4436
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-oem Beobachtet Berechnet cm Beobachtet Berechneb
0 0.3 0 0 0.8 0
5 3.5 — 5 7.3 .0 —
10 10.6 7.9 10 16.3 17
15 19.5 - 15 3L.9 —
20 31.0 26.8 20 438.8 40.5
25 45.2 — 25 63.3 —
30 61.0 53.2 ‘ 30 90.3 79.5
35 77.3 — 35 110.7 —
40 9.7 82.5 40 119.8 109.7

45 1956 — 45 109.9 —
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59 117.1 - 1087 50 90,1 79.5
55 128.9 118.0 66 . 73.0 —
60 - 119.8 109.7 60 50.6 40.5
65 94.1 - 62 33.2 —
70 58.8 43.9 70 18.8 11.7
i) 26.2 — i) 8.5 —
30 4.1 0 30 15 0
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WOHBAE~D AR, T LD ERILRC X o CROMEEOM & Bl b £RH 3
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=0, y=a/2 +0.00018 \; — 34 —_ 4-0.00019 0 — 36 —
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w=38a/4, y=0 0 +0.00027 — @ —52 0 +0.00030 — 57

BTk b TR BEON 4% NE 9% wHELTES. Thic k0T, kX b EH
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£ N I Y 3] 4t ul 134 3 14 93 | 142 | 200 3 b = .z 5@ 3| o4 -3 -
7 ] : 14 6.5 149 2tz 3 2.3 150 23 05 4 15 35 5.3 72 4 of 19 £l
M T 5 %3 198 209 5 10.4 20,z 313 a4 5 A 52 78 9.4 1 1o 24 34 Y
L ] 6 | 14 261 = o 433 wa L3 34 6.9 4.8 [E%] [3 X 9 Y
M| ! 7 | 1wa 343 40 P 5.0 242 ? At 86 "z 159 | 7T o7 Lo 34 LR
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punkic | 250 58 | 500 kg | 280 ke | ooty rm:fu 250kg | soo kg | 750 kg 1000 kg 1 15 13 4 40 106 - - _ - 1 o7 o8 ag oy t6 - - - i
A-o oo o o 00 B—g - - - ' 1-0 0 ol oz c3 1-0 - - -~ - Q-e 00 ol o4 0.5
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