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New charts of bending stresses in the rectangular
flat plates’

Osami HORII *
Koji MOTOQ **

Synopsis

In this report, we show the method and the results of calculation for the bending stresses in the \re'ctan'g,ular
flat. plates, acted by uniform load or hydrostatic pressure, with four fixed edges, and with three fixed edges

and one free edge.

By applying some kinds of Levy’s solution, we obtamed the equations for calculatlon of bendmg stresses at
arbitary points in the flat plates with arbitary length/width ratios. C
We used the digital computer TOSBAC-3400 for the works.

New charts in this report can be used to design the flat plate more exactly.

* Rgsearch Engineer, Design Standard Section

** Research Engineer, Computation Center
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2 }:Pffo) o 1 2 3 4 5
I ~0.0835 0.0104 0.0418 0.0104 ~0.0835
Xu | X ~0.0813 0.0108 0.0398 0.0108 —0.0813
m — —0.0058 —0.0095 —o. o@ss —
1 ~0.0139 _0.0017 0.0070 0.0017 ~0.0139
Yu | T —0.0136 0.0038 0.0103 0.0038 —0.0136
m — —0.0345 —0. 0569 ~0.0345 —
0.30
1 0. 0334 0.0016 0. 0209 0. 0089 —0.0501
Xr, | @ ~0.0323 0.0018 0.0199 0.0091 —0.0490
m — —0.0021 —0.0047 ~0.0036 -
1 ~0.0059 0. 0003 0.0035 0.0015 —0. 0084
Yro | T —0. 0054 0.0013 0.0052 0.0025 —0.0082
m - ~0.0126 —0.0284 —0.0218 -
I —0.0839 0.0107 0.0418 0.0107 —0.0839
Xu | @ —0.0749 0.0106 0.0356 0.0106 —0.0749
m — —0.0058 ~0.0095 —0.0058 -
1 —0.0140 0.0023 0. 0080 0.0023 —0.0140
Yu | T ~0.0125 0.0057 0.0129 0. 0057 ~0.0125
m - —0.0345 —0.0569 ~0.0345 —
0. 40
T -0 0.0017 0. 0209 0. 0090 —0.0503
Xro| @ | —0.0202 0.0017 0.0178 0. 0089 —0.0457
m ' - —0.0021 —0.0048 —0.0036 —
i ;
T | —o.00% 0.0005 0. 0040 0.0017 —0.0084
Yro | @ —0.0049 0.0021 0. 0065 0. 0036 ~0.0076
m — ~0.0127 —0.0284 —0.0218 —
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1 —0.0828 0.0110 0. 0407 0.0110 —0.0828

Xus I —0. 0669 0. 0100 0. 0308 0.0100 —0. 0669

m — —0. 0058 —0. 0095 —0.0058 —

I —0.0138 0.0038 0.0105 0. 0038 —0.0138

Yus i —0.0112 0. 0068 0.0139 0. 0068 —0.0112

m — —0.0345 —0. 0570 —0.0345 —

0.50

1 —0.0331 0.0019 - 0. 0203 0.0092 —0. 0497

Xr, I —0.0254 0.0015 0.0154 0.0084 —0.0415

m — —0. 0021 —0. 0048 —0. 0037 —

I —0. 0055 0.0013 0. 0052 0.0025 —0.0083

Yr, I —0.0042 0. 0025 0. 0070 0.0042 —0. 0069

m — —0.0127 —0.0285 —0.0219 —

1 —0. 0701 0.0110 0.0318 0.0110 —0.0701

Xus I —0.0477 0.0078 0. 0200 0.0078 —0.0477

m — —0. 0058 —0.0094 —0.0058 —

I —0.0117 0. 0089 0.0179 0. 0089 —0.0117

Yus i —0. 0080 0. 0069 0.0125 0. 0069 —0.0080

m — "—0.0345 —0. 0565 —0.0345 —

0.75

1 —0.0268 0. 0020 0.0159 0.0091 —0.0433

X, I —0.0167 0. 0010 0.0100 0.0068 —0.0310

m — —0.0021 —0. 0047 —0.0036 —

1 —0.0045 0. 0037 0.0090 0. 0052  —0.0072

Yr, I —0.0026 0. 0024 0. 0062 0.0045 —0.0052

— —0.0126 —0.0283 —0.0218 —
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1 El 7+ BE = 1 2 3 4 5
I —0.0513 0. 0096 0. 0206 0. 0096 —0.0513
Xus I —0.0324 0.0059 0.0116 0. 0059 —0.0324
m — —0. 0054 —0.0086 —0. 0054 —
1 —0. 0086 0.0116 0. 0206 0.0116 —0. 0086
Yu, I —0.0054 0. 0059 0. 0096 0. 0059 —0. 0054
m — —0.0324 —0.0513 —0.0324 —
1.00
I —0.0179 0.0015 0.0103 0. 0080 —0.0334
Xr, | W —0.0101 0. 0006 0. 0058 0. 0052 —0.0223
m — —0.0019 —0.0043 —0. 0035 —
1 —0. 0030 0. 0047 0.0103 0. 0069 —0. 0056
Yr, | I —0.0017 0.0018 0. 0048 0. 0040 —0. 0037
i — —0.0116 —0.0257 —0. 0208 —
I —0. 0559 0.0119 0.0189 0.0119 —0. 0559
X I —0.0343 0. 0067 0. 0097 0. 0067 —0.0343
I — —0.0074 —0.0111 —0. 0074 —
1 —0. 0093 0.0181 0. 0295 1 0.0181 —0.0093
Yus 1 —0. 0057 0. 0074 0.0108 0.0074 —0. 0057
m — —0.0442 —0. 0664 —0. 6442 —
1.25
I —0.0171 0.0017 0. 0095 0. 0102 —0. 0389
Xr, | I —0. 0092 0. 0006 0. 0048 0. 0061 —0. 0251
m — —0.0025 —0. 0055 —0. 0049 —
I —0.0029 0. 0069 0. 0147 0.0111 —0. 0065
Yr, I —0.0015 0.0021 0. 0054 0. 0053 —0.0042
m — —0.0151 —0. 0332 —0.0291 -




2 2@’5% B 1 2 3 4 5
I —0.0570 0.0133 0.0158 0.0133 ~0.0570
Xuo | I —0.0346 0.0071 0.0073 0.0071 —0.0346
m — ~0.0090 —0.0126 —0.0090 —
I —0.0095 0.0234 0. 0354 0. 0234 ~0.0095
Yuo | I —0.0058 0.0086 0.0112 0. 0086 ~0.0058
m — ~0.0538 —0.0756 ~0.0538 -
1.50
1 —0.0149 0.0017 0. 0079 0.0116 " —0.0421
Xr, | @ —0.0079 0. 0006 0. 0036 0. 0065 —0.0267
I — —0.0029 —0.0063 —0.0061 -
I —0.0025 0.0083 0.0177 0. 0151 —0.0070
Yr, | § —0.0013 0.0023 0. 0056 0. 0063 —0.0045
m — ~0.0172 —0.0378 —0.0365 -~
I —0.0571 ' 0.0139 0.0128 0. 0139 —0.0571
Xu | X —0.0346 0.0071 0. 0052 0.0071 —0.0346
I — —0.0102 ~0.0135 —0.0102 —
I —0.0095 0.0275 0. 0389 0.0275 ~0.0095
Yu | @ —0.0058 0. 0094 0.0112 0. 0094 —0.0058
m — —0.0611 —0.0805 —0.0611 —
1.75
1 —0.0128 0.0018 0. 0064 0.0121 —0.0442
Xr, | © —0.0068 0. 0006 0.0026 0. 0065 —0.0278
m — —0.0031 —0.0067 —0.0071 —
I —0.0021 0. 0090 0.0194 0.0185 —0.0074
Yr, | I —0.0011 0. 0024 0. 0056 0. 0070 ~0.0046
m — —0.0184 —0.0403 —0.0427 —
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vy 5 1 2 3 4 5
I —0.0570 0.0139 0.0105 0.0139 —0.0570
Xuo | X —0.0345 0. 0068 0.0038 0.0068 —0.0345
m — —0.0112 —0.0138 ~0.0112 —
I —0.0095 0.0308 0. 0407 0.0308 —0.0095
Yue | I —0.0058 0.0100 0.0110 0.0100 —0.0058
I — —0.0669 —0.0828 —0.0669 -
2.00
I ~0.0112 0.0018 0.0052 0.0121 —0. 0458
Xr, | @ —0.0059 0.0006 0.0019 0.0062 ~0.0287
I — —0.0032 —0.0069 —0.0080 —
I ~0.0019 0. 0094 0.0203 0.0214 —0.0077
Yr, | © ~0.0010 0.0025 0. 0055 0.0075 —0.0048
m — —0.0192 —0.0414 —0.0477 —
1 —0.0569 0.0136 0. 0089 0.01% —0.0569
Xu | @ —0.0345 0. 0063 0.0028 0.0063 ~0.0345
m — —0.0119 —0.0140 ~0.0119 —
I ~0.0095 0.0335 0.0415 0.0335 —0.0095
Yu | X —0.0058 0.0104 0.0108 0.0104 —0.0058
m — ~0.0714 —0.0837 ~0.0714 —
2.25
I ~0.0099 0.0019 0. 0045 0.0117 —0.0470
Xr, | @ —0.0052 0.0006 0.0014 0. 0057 —0.0293
m — —0.0033 ~0.0070 —0.0086 —
I ~0.0016 0.0097 0. 0207 0.0238 —0.0079
Yr, | @ —0.0009 0.0025 0.0054 0.0079 —0.0049
m — —0.019% —0.0419 ~0.0518 -
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2 % DY gﬂ)l B EE 2 3 4. 5
E I —0.0569 0.0129 0. 0080 0.0129 | —0. 0569
Xuy | T —0.0345 0. 0057 0.0023 0.0057 —0.0345
| m — —0.0125 —0.0140 —0.0125 —
§ 1 —0.0095 0. 0356 | 0.0418 0. 0356 —0.0095
Yus ; I —0.0058 0.0106 0.0107 0.0106 —0.0058
| m — —0.0749 —0.0839 —0.0749 —
2.50 :
I —0.0089 0.0019 0. 0040 0.0110 —0. 0480
Xry || U ——0;0047 0. 0006 0.0011 0. 0051 —0.0298
| m — —0.0033 —0. 0070 —0.0092 —
1 —-0z0015 0. 0099 0.0209 0.0257 —0. 0080
Yr, % I —0.0008 0. 0026 0. 0053 0. 0081 —0. 0050
é m. — —0. 0200 —0.0420 —0.0549 -—
§ I —0:0568 0. 0122 0.0074 0.0122 —;0.0568
i
Xus ? i —0.0344 0. 0051 0. 0020 0.0051 —0.0344
m — —0.0130 —0.0140 —0.0130 —
I —0:0095 0. 0373 0.0419 0.0373 --0.0095
Yug | I —0. 0058 0.0108 0.0106 0.0108 —0.0058
m — ~0.0775 —0.0839 —0.0775 —
2.75 :
é 1 —0:0080 0.0019 0.0037 0.0102 —0.0488
Xr, % I —0:0042 0. 0006 0.0010 0.0045 —0.0302
i} o —0.0034 —0.0070 —0.0096 —
§ I ——030013 0. 0100 0.0210 0.0272 —0.0081
Yr, % I ——050007 0. 0026 0. 0053 0. 0082 —0. 0050
é m — —0. 0202 —0. 0419 —0.0573 —
!




1 4712 B = 1 2 3 4 5
I —0. 0568 0.0113 0. 0071 0.0113 —0. 0568
Xus I —0.0344 0.0045 . 0.0018 0. 0045‘ —0.0344
m — —0.0133 —0.0140 —0.0133 —
1 —0. 0095 0. 0386 0. 0419 0. 0386 —0.0095
Yy I —0. 0058 0.0108 0.0105 0.0108 —0.0058
biig — —0.0795 —0.0837 —0.0795 —
3.00
I —0. 0074 0. 0019 0. 0036 0. 0094 —0.0495
Xr, I —0.0039 0. 0006 0.0009 0.0039 —0.0306
m — —0. 0034 —0.0070 —0. 0099 —
I —0. 0012 0.0102 0. 0209 0. 0284 —0. 0083
Yr, I —0. 0006 0. 0026 0. 0052 0. 0082 —0. 0051
m — —0. 0204 —0.0419 —0.0591 —
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PO A by 3 | 4 5 . 6 7
57 8
1| —0372 | —0.22%5 | —0.160 = —0.0420 | —0.0021 0. 0042 —
Xu | T | —0.2664 | —0.1482 « —0.0669 | —0.0135 | 0.0187 0.0338 -
m — | —0.0029 i —0.0135 | —0.0264 | —0.0387 | —0.0504 —
T | —0.0627 | —0.0342 | —0.0062 | 00201 0. 0438 0. 0649 0. 0846
Yus | T | —0.0444 | —0.0202 0. 0032 0.0233 |  0.0389 0. 0493 0. 0547
m — | —0o0172 | —0.0808 | —0.1587 | —0.2324 | —0.3023 | —0.2602
0.0
T | —0.1340 | —0.0654 | —0.0232 | —0.0025 0.0012 | =—0.0085 —
Xry | W | —0.1040 | -0.0428 | —0.0077 | 0.0097 | 0.0166 0.0195 -
m — | 00022 | —0.0065 | —0.0101 | —0.0122 | —o0.0127 -
1 —00223 | —0.0100 | —0.003 | 00073 | 0013 0.0201 0. 0292
Yrs | T | —0.0173 | —0.0055 | . 0.0036 | 0.009 | 0.0125 0.0127 0.0106
m — | —0.0134 | —0.0390 | —0.0608 | —0.0734 | —0.07%62 | —0.0214
T | —0.2808 | —0.1459 | —0.0546 0.0012 0.0273 0. 0264 —
Xus | T | —0.1828 | —0.0893 | —0.0304 0. 0044 0. 0226 0.0295 —
m — | -0.003 | —0.0131 | —0.0247 | —0.0351 | —0.0447 —
I | —0.0468 | —0.018 | 0.0110 | 00388 0. 0631 0. 0839 0. 1024
Yus | T | —0.0305 | —0.0104 | 00085 | 00243 | 0.0362 0. 0440 0.0483
I — | —o00182 | —0.0785 | —0.1482 | —0.2106 | —0.2683 | —0.2325
0. 40
I | —0.1075 | —0.0423 | —0.0048 0.0117 | 0.0135 | 0.0052 —~
Xrs | T | —0.0778 | —0.0256 0.0011 0.0116 0.0134 0.0125 —
m — | —0.0023 | —0.0063 | —0.0094 | —0.0111 | —o0.0118 —
1| —0.0179 | —o0.0054 0.0050 | 0.0130 | 0.0190 0.0242 0.0308
Yrs | T | —0.0130 | —0.0024 0. 0055 0.0103 | 0.0122 0.0121 0.0105
m — | —0.013 | —0.0375 | —0.0563 | —0.0667 | —0.0706 | —0.0340




2 Igf@fa? B 1. 2 3 4 5 6 7

5 'l
I | —0.2054 | —0.0901 | —0.0191 0.0199 0. 0355 0.0315 —
Xug | I | —0.1285 | —0.0533 | —0.0100 0.0124 0.0222 0. 0255 —
i — | —0.0032 | —0.0125 | —0.0224 | —0.0305 | —0.0372 —
I | —0.0342 | —0.0079 0. 0201 0. 0459 0. 0675 0. 0848 0. 1000
Yuo | T | —0.0214 | —0.0048 0.0102 0.0221 0. 0307 0. 0357 0. 0380
I — | —0.0194 | —0.0751 | —0.1344 | —0.1829 | —0.223¢ | —0.1844

0.50
I | —0.089 | —0.0263 0. 0050 0.0167 0.0162 0. 0086 —
Xrs | M| —0.0600 | —0.0148 0. 0057 0.0120 0.0113 0.0093 —
m — | —0.0023 | —0.0060 | —0.0086 | —0.0097 | —0.0098 —
I | —0.0143 —0.0021 0. 0081 0.0157 0.0207 0.0242 0.0287
Yrs | T | —0.0100 | —0.0005 0. 0062 0.0097 0. 0105 0.0097 0. 0080
m — | —0.0139 | —0.033 | —0.0518 | —0.0584 | —0.0589 | —0.0282
I | —0.1010 | —0.0262 0. 0090 0.0228 0.0258 0.0227 —
Xus | T | —0.0614 | —0.0149 0.0053 0.0120 0.0132 0.0144 —
m — | —0.0034 | —0.0103 | —0.0163 | —0.0200 | —0.0220 —
I | —0.0168 0.0033 0. 0241 0.0412 0. 0532 0. 0609 0.0673
Yus | T | —0.0102 0. 0009 0. 0097 0.0153 0.0186 0.0197 0.0186
m — | —0.0203 | —0.0620 | —0.0977 | —0.1200 | —0.1322 | —0.0934
0.75

I | —0.0525 | —0.0068 0.0113 0.0145 0.0112 0. 0061 —
Xry | T | —0.0352 | —0.0031 0. 0076 0. 0085 0. 0061 0.0043 —
I — | —0.0024 | —0.0053 | —0.0068 | —0.0066 | —0.0056 —
I | —0.0088 0. 0020 0. 0106 0. 0157 0.0173 0.0171 0.0176
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