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PREFACE

This monograph presents a series.of tables
- containing compuited data for use in the design
of components of structures which can be
idealized as rectangular plates or slabs.

Typical examples are wall and footing panels
The tables

of counterfort retaining walls.

provide the designer with a rapid and eco-
nomical means of. analyzing the structures

at representative points. The data pre-

sented as indicated in the accompanymg

flgure onpage viii, were computed for five

sets of boundary conditions, nine ratios of -

lateral dimensions, and eleven loadings
typical of those encountered in design. )

As supplementary guides to the use and
development:-of thedata compiled inthis
monograph,; two append1xes are included.
The first appendix presents an example of
application of the data to a typical structure.
The second appendix explains the basic math-
ematical considerations and develops the

. application of the finite difference method to

the solution of plate problems. A series of
drawings in the appendixes presents basic
relations which will aid in application of the
method to other problems. Other drawings
illustrate application of the method to one of -
the specific cases and lateral dimension
ratios included in the monograph. ‘
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INTRODUCTION

Certain components of many structures

maybelogically idealized aslaterallyload-
ed, rectangular plates or slabs having var-

ious conditions of edge support. This mon-.

ograph presents tablesof cocefficients which
canbe used to determine moments and re-
actions in such structures for various:load-
ing conditions and for several ratios of lat-
eral dimensions. »

The finite difference rn'ethod was used in '

the analysis of the structures and in the de-
-~ velopment of the tables. This method, de-

.+ scribed in Appendix II of this monograph, -
" makes possible the analysis of rectangular

plates for any of the usual types of edge
conditions, and in addition it can readily
take into account virtually all types of load-

"ing. Aninherentdisadvantage of the meth-

odlies inthe great amount of work required
in solution of the‘large number of simul-
taneous equations to which it gives rise.
However; such equations. can be readily
systematized and solved by an electronic- .

_-calculator, thuslargely offsetting this dis-

advantage.

'METHOD OF ANALYSIS

The finite difference method is based .

on the usual approximate theory ior the
bending of thin plates subjected to lateral
loads.1* The customary assumptions are
made, therefore, with regard to homoge-
neity, isotropy, conformance with Hooke's
law, and relative magnitudes of deflections,
thickness, and lateral dimensions. (See
Appendix 1I.)

Solution by finite differences provides a
means of determining a set of deflections
for discrete points of a plate subjected to
givenloading and edge conditions. The de-
flections are determined in such a manner
that the deflection of any point, together
with those of certain nearby points, satisfy
finite difference relations which corre-
_spond to the differential expressions of the
usual plate theory. These expressions re-
late coordinates and deflections to load and
edge conditions.

t

# Num_bers in superscript refer to publi-
cations in List of References on page 52.

Inthis study, for each load and ratio of
lateral dimensions, deflections were de-
termined at 30 or more grid points by so-
lution of an equal number of simultaneous
equations. A relatively closer spacing of
points was used in some instances near
fixed boundaries to attain the desired ac-

_curacy in this region of high curvature.

For the a/b ratios 1/4 and 1/8, one and

two additional sets, respectively, of five

defleetions were determined in the vicinity
ofthe x axis. Owingto the limitations on

computer capacity, these deflections were

computed by solution of supplementary sets

of 20 equations whose right-hand members .
were functions of certain of the initially

computed deflections as wellas of the loads.

In each case, the solution of the equations

was made through the use of an electronic
calculator.

Computations of moments and reactions
were made using desk calculators and the

" appropriate finite difference relations.

The finite difference relations used are dis-
cussed in Appendix IL. ‘



'RESULTS

Figures 1 through 36 present the results
of these studies as tables of dimensionless

coefficients for the rectangular ‘components

of bending moment and for reactions at the

supports. The studies were carried out for -
the following edge, or boundary, conditions: -

Casge 1: Plate fixed along three
edges and free along
the fourth edge

Case 2: Plate fixed along three

‘ : edges and hinged
along ‘the fourth edge

Case 3: Plate fixed along one.
edge, free along the
opposite edge, and
hinged along the other

: two edges ‘
Case 4: Plate fixed along two
adjacent edges and
free along the other
two edges ‘
Case 5: Plate fixed along four
edges S

.

The loads, selected because they are.
representative of conditions frequently en- -

countered in structures, are:

Uniform load over the
full height of the plate
Uniform load over 2/3
the height of the plate
Uniform load over 1/3
the height of the plate
Uniformly varying load
over the full height of
the plate
Uniformly varying load
over 2/3 the height of
the plate
Uniformly varying load
over 1/3 the height of
the plate ‘
Uniformly varying load
over 1/6 the height of
the plate .
Load VIII: Uniform moment along
the edge y = b of the
plate for Cases 1, 2,
and 3 ,

Load I:
Load II:
Load III:

Load IV:
Lo'a.d_ V:
Load VI:

Load VII:

Load IX:

Uniform line load along
the free edge of the

plate for Cases 1 and 3

Load X: Uniformly varying load,
. p=0alongy=0b/2

f1.0ad XI: Uniformly varying load,

p.= 0 along x = al2

- Plates with the following ratios of lateral
dimensions, a, to height b, were studied for
the first four cases: 1/8, 1/4, 3/8, 1/2,
3/4, 1, 3/2. The analysis was carried out
for these cases using Loads I through IX and
all dimension ratios, except that Load TX
was omitted from Case 2 for obvious reasons,

and Loads VIII and IX and the ratio a/b = 3/2 =~

were omitted from Case 4. It will be noted
that for the first three cases, which have
symmetry about a vertical axis, the dimen-

sion a denotes one-half of the plate width,

and for the fourth, unsymmetrical case, 2
denotes the full width. For Case 5, lateral
dimension ratios of 3/8, 1/2, 5/8, 3/4, 7/8
and 1 were studied, subjected to Loads,I, X,
and XI. For this case, a and b denote
the full lateral dimensions. Allnumerical
results are based on a value of Poisson's
ratio of 0. 2. : ‘ -

The arrangement of the tables is such that
each coefficient, both for reaction and mo-

" ment, appears in the tables at a point which

corresponds geometrically to its location in
the plate as shown in each accompanying
gsketch. - : o ‘ .

’E‘ffect of Poisson’s Ratio

A question which frequently arises is:
What effect does Poisson's ratio have on
the bending moments in a plate? For the
plate fixed along four sides, a clear under-
standing of this éffect can be determined
easily, since the deflections computed from
finite difference theory are independent of
Poisson's ratio. Furthermore, the bend-
ing moments at, and normal to, the fixed
edges are unaffected by this factor. Itis
reasonable then to conclude that insofar as
the moments which are most important in
design are concerned, the maximum effect
for this case will occur at the center of the
slab.

Table 1 shows a comparison of maximum
bending moment coefficients at the center
of a uniformly loaded plate for several values
of u and for each ratio of a/b for which
Case 5 was computed. For a change in
Poisson's ratio from 0.2 to 0. 3 it is noted
that the maximum effect on the bending mo-
ment coefficient occurs at a/b =1, where
the change in the coefficient is less than
8 percent. '



ACCURACY OF METHOD OF ANALYSIS

The finite difference method is inherently

approximate. - A factor directly affecting its -

accuracy is the closeness of spacing, hence
the number, of grid points. In obtaining the
solutions presented in this monograph, a
maximum number of points was used, con-
sistent with the objectives of the study and
the capacity of the available electronic cal-
culator. ‘

~ Afew instances may be found where there
appear to be irregularities in the orderly

_progression of the coefficients as the ratio
d/b changes. Such instances are most likely
to occur in the low values of the ratio where,
to gain accuracy, the number of points used
in the analysis was increased as. a/b de-
creased. Although these inconsistencies
are undesirable from an academic stand-
point, they are not of sufficient magnitude
to affect materially the usefulness of the
results. v

As a general check on the finite difference
method, problems for which "exact'' solutions

are known have been computed.  The resuits

indicate that for spacings comparable to those

used in this study, errors in the maximum

. moments may be of the order of five percent.

Such accuracy is considered to be satisfac-
tory for design purposes. . Percentage errors
for small numerical values of the coefficients
may, of course, be somewhat higher.

For Case 5 a comparison is given in

' Table II between values found on page 228

of Reference | and directly equivalent values
obtained by the method of this monograph.
In this particilar case, the relative differ-
ences are, for the most part, less than one
percent. o

Comparisons have also been made with
other existing results? for full uniformly
varying load and certain ratics of a/b.
These indicated very good agreement.

All coefficients have been computed to
four decimal places for consi'stency and to
indicate significant figures for many condi-
tions which would have no significance to
three decimal places. This should not be
taken as an indication that the percentage
accuracy is greater than noted above.
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TABLE I

Effect of Poisson's Ratio () _onﬁ“Co'effié’iedts of Maximum Bending Moment at the
Center of a Uniformly Loaded Rectangular Plate Fixed along Four Edges

.

- Values of IVIX/pa2

ro o | o1 | oz 0.3
a/b : ,
0.375 | -0.0423 | -0.0424 | -0.0424 | -0. 0425
0.5 | -0.0403 ';Aor0407 - -0.0411 -0.0415
0.625 | -0.0358 | -0.0367 -0.0376 |  -0.0384
0.75 |- -0.0288 | -0.0311 | -0.0324 | -0.0337
0.875 | -0.0235 0,021 | -0.0267 | -0.0283
'1.of~l_,‘ -0.0177 | -0,0195 ©-0.0213 -0.0230

TABLE II

Cbmparisoh\‘ 6:‘ ‘Coeffic_i:éx‘;fé‘ of Maximum Bending Moment at the Center of a
7 Uniformly Loaded Rectangular Plate Fixed along Four Edges

- Values of M, /pa?
ey from
b/a
Method of this .
- Timosherkol/ *, . Monograph2/

1.1 , -0.0264 . -0. 0269
1.2 -0,0289 . | ~0. 0301
1.3 -0, 0327 -0.0329
1.4 ' -0.0349 '  -0.0352
1.6 \ -0, 0381 -0.0384
1.7 . -0.0392 -0.0395
1.8 -0. 0401 -0, 0404
1.9 -0. 0407 | -0.0410

1/These values taken directly from page 228, Refer-
ence 1 with due regard for difference in sign conven-

tions. :
2/These values interpolated from the column for u =

0. 3 of the preceding table.




FIGURE 1 - Plate fixed along three edges, moment and reaction
coefficients, Load I, uniform load.
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© 0 |-.0015] 0 [+.0010}+.0027|+.0043]+.0054[+.0058] o |+.0050/+.0135}+.0215|+.0269i+.0288
Ay |-.0015 |+.0303[+.1666 [+.2644[+.3220{+.3410 ; i
1.0 |+.5101 |+.0852 |+.0384]+.0022]-.0233|~.0383 |-.0432 o 0 0 0 0 0
~ 0.8 |+.5331 [+.0807[+.0349|+.0013[~.0218 [-.0353 {~.0397 |+ .0161 |+.0068 {~.0001 |-.0049 |-.0077 |-.0086
= 0.6 |+.4805 [+.0712 |+.0298 |~.0000 [-.0199 [~ 0313 [-.0350}+.0142 | +.005! |-.0026 |~ .0084 |~ 0120 ~.0132
" 0.4 |+.4148 [F.0845 |+.0209 |-.0014 |~.0156 |~-.0233 |~.0258|+.0109 |+.0026 |- .0043 [-.0094 |- .0125 |- .0135
o [ 0.2 |¥.1928 +.0250 |+.0087 |-.0009 |-.0063 |-.0089.|=.0096 [+.0050 |+.0015 [~.0003 {-.0008 |-.0008 [~ .0007
o 0 |-.0294| 0 - |+.0019|+.0050}+.0080}+.0100{+.0107] 0 |+.0094|+.0252|+.0399(+.0499 |+.0534
[Ri~fy|~.0294 [+.0482|+.2263 |+ 3559 |+.4322 |+.4872
1.0 {+.8892 |+.1788 |+.0716 [-.0010 |~.0471 |-.0726 [~.0807] O 0 0 0 0 0
< 0.8 |+.7864 [r. 1552 |+.0607 |- .0020 |-.0414 |- .0630 |~.0698 |+.0310 |+.0112 |-.0027 |~.0119 [~.0172 [~.0190
0 0.6 |+.5989 [r.1207 [+ .0460 |-.0033 |~.0336 |~.0498 |- 0549 |+.0241 |+.007 |~.0067 |~ .0166 |-.0225 |-.024%
o 0.4 [%.4378 [ .0786 |+ .0280 |~.0033.]-.0214 |-.0306.{-.0333 | +.0157{+ .0036 |~ .0049 {~.0100 |~.0127 |~ .0135
S 0.2 |+.1185 |*.0289|+.0109 |+.0009 |-.0034 {=.0049 |~.0053 | +.0058 |+.0060 |+.0115 |+.0186 |+.024! |+.0262
o | o0 |-.0694] 0 |+.0042]+.01t5}+.0182{+.0227[+.0242] -0 |+.0212]+.0576|+. 0911 |+ 1135]+.1212
[Re~ly|-.0694 [+ .0806 {+.3383 |+.5271 |+ .6368|+.6725
1.0 ]+t.218 |+ .2613 |+.0883 |~.0108.[~.0654 [-.0927:|-.1008] -0 0 ) 0 0 0
_ 0.8 1+.9558 |+.2146 |+.0727 |- .0097 [~.0551.|-.0774 |-.0840}+.0429 |+.0134 |-.0051 |-204164 |- .0224 |~.0243
" 0.6 |+.6280 [+.1547 |+.0525 |—.0083 |=.041.1 |~.0866 [~.0811[+.0309]+.0090{-.0069 |-.0169 |-.0222|~.0238
o 0.4 |+.3984 |+ .0916 |+.0305|~.0043|-.0216 |~.0290 [~.03t0]+ 0183 |+.0069|+.0029 |+.0030 |+ .0045 }+.0053
> 0.2 |+.0434 |+.0303|+.0127 |+.0047)+.0033 |+.0042 [+.0048+ .0061 [+.0149 |+.0339 |+.0542 [+.0689 |+.0742
0 1-.0939] 0 |+.0074]+.0199]%.0311 |+.0384+.0409] 0 [+.0369[+.09961+ 1556]+.1919|+.2043
Ry ~Ry|-.0939 | +.1167 |+ .4453 [+ 6760 |+. 8043 |+ .8450| '
1.0 1+1.6267*.3304 [+.0700 |~.0345 |=.0730 |-.0844 |-0865] O .| © 0 0 0 0
- 0.8 1+1.0875 |+.2609 |+,0565 |~.0286 |~.0589 |~.0670 |=.0683 | +.0522 |+.0116 |~.0069 |-.0143 |~.0165 [~.0163
™ 0.6 |+.5876 |+.1778 |+.0399 {~.0195 {-.0385 |~.0422 |-.0422 {+.0356 |+.0115 [*+.0017 {+.0011 |+.0035 |+.0049
" 0.4 |+.3166 |+.0981 {+.0239 |-.0056 |~.0116 |~.0101 [~.0090 | +.0196 |+.0177]+.0315 |+.0495+.0634 |+.0685
<L 0.2 |=.0540 |[+.0302 |+.0140 |+.0140 |+.0211 |+.0273 |+.0296 | +.0060 |+.0389 |+.09i2 }+.1388 |+.1699 [+.1805
o 0 |-.11681 0 |+.0159 {+.0388]+.0565 [+.0668 ]+ 0702] 0 |+.0795|+.1939 [+.2823 {+ 3340 |+.3508
Ryl- 1168 |+.2429 |+.6510 |+.8793'|+. 9832 [+1.0123
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Y

My

SN

i M,
/b JRe~¥al o 0.2 ] 0.4 06| 0.8 1.0 o0 0.2 | 04 05| 08] 10
1.0 |~.0005 [+.0000 | +.0000 | +.0000 [~.0000 |-.0000 [-.0000} © 0 0 0 0 | o
© 0.8 {+.0074 {+.0005]+.0003 [+.0001[-.000t [~.0002 |-.0003 |+.000¢ |+.0001]+.0001 |+.0001|+.0001}|+.0001
= ] 0.6 |+.0965.0039[+.0017 |+.0001|=.0011 |~.0017{-.0020{+.0008 |[+.0003]-.0000 |~.0003 |~.0004 |-.0005
t 0.4 [+.1252[.0051 [+.0023 |+.0001 {~.0014 |=.0023 [-.0026].+.0010 |+.0004 |- .0000 |-.0003 |~.0005 |~.0006
o 0.2 |+.1185 [+.0048|+.002! |+.0001]|=.0013 |~.0021 |—=.0024]+.0010 [+.0004[~.0001 |~.0004 |-.0006 |~.0007
= 0 .]+.0503] 0 [+.0001 |+.0003|+.0005 [+.0005 {+.0007 0 |+.0006{+.0016 [+.0025 [+.0031|+.0033
Re~<Py|+.0503 [+.0116 {+.0568 |+.0893 [+ 1082]+ 1149
1.0 "I-.0088 [+.0005 |+.0006 [+.0002 {-.0002 |-.0005 |-.0007, O 0 0 0 0 0
- 0.8 +.0265[+.0039 |+.0022 |+.0005 |~.0009 |~.0019 |~.0022 +.0008 [+.0007|+.0007 |+.0007 |+.0007 |+.0008
= 0.6 |[+.1886[+.0142|+.0060]+.0001 [-.0040]-.0064 |-.0071+.0028 |+.0010}~.0005[-.0016 |~ 0022 |-.0025
" 0.4 |+.2495}+.0184]+.0077~.0000{-.0052 [-.0082 |~.0092 ] +.0037 [+.0013]-.0008 |~.0024 {~.0034 |-.0037
= 0.2 +.1917 [+.0136(+.0051|-.0004|-.0039 |-.0059 {~.0065{+.0027 [+.0006(-.0012 [~.0026 |~.0034 |—.0037
. © 0 [+.0299] 0 " |+.0005|+.0013+.00201+.0025 |+.0027 0 |+.0024/+.0063{+.0100{+.0126 [+.0134
Re~Ny|+.0299 [+.0241{+ 1138 [+.1792[+.2177 |+.2304
1.0 [=.0257+.0038 {+.0035 | +.0012 |-.0014 {-.0032 |- .0039 0 0 .0 0 0 0
RJ 0.8 |+.0694+.0127 | +.0068 [+.0012 |-.0033 [~.006! |~.007( [ +.0025 |+.0018 [ +.0014 [+.0011|+.0009]+.0008
™ 0.6 [+.2724|+.0282 |+.0113|~.0004 |~.008) |-.0124 -{~.0138 | +.0056 |+.0015|~.0020}-.0047{-.0064 |-.0070
" 0.4 '|+.3440 {+.0330 [+.0123 [ ~.0013 [~.0097 [~.0142 |~.0156 | +.0066 |+ .0043 |~.0036 |~.0073]~.0096 [~.0104
L 0.2 [+.218! |+.0201 [+.0067 {-.00!3 | -.0058 |=.0080 |~.0087 [ +.0040 |+.0005|~.0025]|~.0046|~.0058 | ~.0062
i O |+.0016| O |+.0010]{+.0026(+.0041[+.0051[+.0055] o [+.0050{+.0131]+.0206{+ 0256|+.0274
e~Ny[+.0016 [+.0367]+.1705 [+.2632[+.3165 | +.3338 ;
1.0 |=.0272 |+.0130 | +.0096 |+.0025 | ~.0043 [-.0089 [-.0106 0 0 0 0 0 0
o ] 0.8 [+.1263+.0257|+,0128(+.0015|~.0070 [~.0122 |~.0t39 | +.0051 |+.0030{+.0013 |-.0000[-.0009 [~.0012
= [70.6 [*.3370[*.0419 |+.0154 |-.0017|~.0123 |[~.0181 |~.0199 | +.0084 |+.0013 -.0049 {~.0097 |-.0126 [~ .0136
" 0.4 |+.3937[+.0433+,0138 [~.0034 {=.0130 {~.0178 |~.0t93 | +.0086 {+.000t |~.0075|~.0132]~_ 0167 |~.0178
: = 0.2 [+.2072+.0227]+.0064|~.002!}|~.0062 |-.0078 |~.0083 [+ 0045 [+.0002|~.0027]-.0044]~.0052]=.0054
) 0 [-.0203] O |+.0018{+.0046]+.0071 +.0087 {+.0092] o0 [+.0090|+.0230[+.0354]+ 0434|+.046!
x~LRy]-.0203 [+.0680]+.2337 |+ .3439 [+ 4048]+. 4241
] 1.0- |+.0479 [+.0445 |+ .0243 | +.0028]~.0134 [-.0230 |-.0261 0 0 [ 0 0 0
R 0.8 |+.2273#.0841{+.0232{+.0002{~.0150 |~,0236 |-.0263 |'+.0108 |+.0046]{-.0006 |~ .0046 [-.0072|~.0080
" 0.6 |+.3991 +.0617+,0190)-.0051 |~.0t85 |~.0251 |~.0271 [i+.0123 |- .0007[~.0116 |-.0194 |~.0240|~.0255
" 0.4 |+.4133 |*.0528{+.0124|~.0069|-.0158 |~.0196 |—-.020F |:+.0106 {-.0030 {-.0t37 [-.0206 |-.0243])~.0254
o 0.2 {+.1705}r.0234|+.0048(~.0024 |~.0044 |-.0047 |-.0046.[+.0047 [+.0008 |+.0008 |+.0027 |+.0046 | +.0054
o 0 |-.0441] 0 |[+.0038]+.0090]+.0133]+.0158]+.0167 0 [+.0191]+.0452]|+.0663]+. 0792]+ 0835
Re~~Ry|-.0441 [+.1382{+.3413]+ 4620+ .5249 [+ 5438
1.0 [+.1608 |+.0753|+.0324 |-.0005 |~.0209 [~.0314 [-.0346] o 0 0 0 0 0
_ 0.8 }+.2896 [+.0757 | +,0274 | ~.0032 |-.0205 |~10290 |- 0315 +.0151 |+.0051 |-.0027|~.0083 |- 0115 |- .0175
" 0.6_|+.4003 )+ 07221+ 0183 |- 0083 {~.0211 |-.0267 |-.0282] +.0144 |~ .0030|~.0160 |- 0241 |- .0264 |~ 0296
- 0.4 [+.3959 |+.0548{+.0094 [~.0086 |~.0153 |~.0175 |~.0180{ +.0110]=.0055[~-.0155 |-.0201 |-.0217 |-.0221
> 0.2 |+.1392 |+.0222(+.0036 |~.0011 {~.0010 [~.000! [+.0003]+.0044{+.0031{+.0086 |+.0160 [+.0217 |+.0237
0 |-.0523] 0 |+.006i]+.0136(+.0192[+.0226+.0237] 0 [+.0307]+.0680{+.0962]+.1129]+.7184
Re~~Ry|-.0523 | +.2041]+ 4214 [+ 5401 |+.5977 | +.6149 )
1.0 ]+.3060 |+.1036+.0271|-.0103 |-.0247[-.0290 [-.0298] o 0 0 0 0 0
B 0.8 1+.3324 |+.0922|+.0204{~.0111|-.0221 |~.0248 |~.0252] +.0184 |+.0035]~.0055]-.0099 |-.0116 |~.0120
™ 0.6 [+.3934|+.0789]+.0100(~.0131]|~.0194]~.0202 [-.0200]+.0152 |-.0071{~.0184 {-.0221 [-.0227|-.0226
" 0.4 |+.3615 |+.0511|+.0028{~.0092|=.0104 |~.0093 |-.0087]+.0102 |~.0075]|—.0107 [-.0073|-.0034|—.0018
L 0.2 |+.1087 }+.0189 [+.0026 |+.0030|+ 0064 |+.0090 [+.0099 | +.0038 [ +.0105[+.0290 |+.0465 [+.0579]+. 0617
e 0 |-.0489] 0 " |+.0112]+.0220{+ 0292 |+.0331 |+.0344] o |+.0s58|+ 11001+ Ta60 |+ 1657 |+ 1719
Ry|-.0489 [+.3190{+.5306 ]|+ 6247+ 6632 |+.6737
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FIGURE 2 - Plate fixed along three edges, moment and reaction
coefficients, Load 11, 2/3 uniform loed.




Mx My
b Ja~3a| o | 02| 04| 06| 08 {1.0 0 0.2 |04 |06 | 081 10
1.0 [-.0000[-.0000~.0000]+.0000 | +.0000|+.0000|+.0000[ 0 0 0 0 0 0
o 0.8 [-.0001{~.0000 {+.0000 |+.0000 |+.0000.|~.0000]-.0000 | -.0000 | +.0000 [+.0000 | +.0000 | +.0000 |+ .0000
= 0.6 {-.0002|+.0001 |+.0000|+.0000 |~.0000 |[-.0000]-.0000]+.0000 |+.0000]+.0000 |+.0000 {+.0000 [+.0001
" 0.4 |+.0286 |+.0013 {+.0006]+.0001}-.0003 [~.0006 |-.0007 | +.0003}{+.0004 |+.0001 |-.0000 |~.0000 [-.000:
O [ 0.2 J+.1109]+.0044]+.0019]+.0000]-.00i2]~ 001s]~ 0022 +.0009 +.0003 |- 0001 |- .0005|=.0007 | -.0008
© 0 |+.0505] 0 |+.000t]|+.0003|+.0005]+.0006|+.0007] 0 [+.0006|+.0016(+.0025]+.0031[+.0033
~Ly|+.0505]+.0125{+.0570 | +.0893 [+.1083] +.1145
1.0 |-.0013]-.0001]~.0000]+.0000[+.0000]+.0000{+.0c000] o 0 0 0 [ 0
< 0.8 |-.0009}{+.0001{+.000! |+.000! {~.0000[-.0001]~.000t [ +.0000}+.0000 [+.0001 |+.0001|+.0002 |+.0002
= 0.6 |+.0039]+.0011[+.0007+.0002]-.0003}-.0006{-.0007 |+.0002 |+.0002]|+.0003 | +.0004 | +.0004 |+.0004
n 0.4 |+.0653]+.0055+.0025]+.0001{~-.0015]|~.0025]~.0028(+.004 1 |+.0005 |+.0000]|—,0004 |-.0006 |-.0007
& [ 0.2 [+.1703]+.0108+.0034]~.0008|-.0032 [-.0044]=.0047|+.0021|+.0001|-.00i7 |-.0032-.0040 | ~.0043
o .| o0 {+.0354] o [+.0004]+.0011]+.00i7[+.0021]+.0023] o0 [+.0022|+.0057|+.0087|+.0107 |+.0114
r—Dy|+.0354 [+.0344 [+, 1162 +.1704 |+.,2004|+.2099
1.0 |-.0075]-.000t]+.0002]+.0002]{-.0000]~.0002{-.0003] o ) 0 0 0 0
» 0.8 |+.0020]+.0012 [+.0008 {+.0003] ~.0003]|-.0006]-.0008 |+.0002{+.0003 [+.0004 |+.0005 | +.0005 | +.0006
" 0.6 [+.0167+.003¢{+.0022{+.0004[-.0010[~.0019]-.0022}+.0008 [+.0007 [+.0006 | +.0006 | +.0005 |+.0005
" 0.4 |+.0947]+,0103]+.0039]|-.0004]~.0030|~.0044|~.0048 | +.0021]+.0006 [~.0008]~.0019 |~.0027 |-.0029
O [ 0.2 [+.1940|+.0140]+.0031]~.0025]~.0043]~.0049]~.0051{+.0028 |~.0009|~.0042|-.0061|-.0072 | -.0076
o 0 {+.0171] o [+.0008/+.0020]+.0029|+.0035[+.0037] 0 [+.0041[+.0099]+ 0146(+.0175]+.0184
JRi~Ry[+.0171]+.0623]+.1653{+.2211]+.2485] +.2567 .
1.0 |-.0t35]+.0008]+.001t]+.0004] -.0004{-.00t0{-.0012] 0 0 0 0 0 0
o~ 0.8 '+.0103]+.0032]+.0019[+.0005] -.0008]~.0017|-.0020] +.0006 | +.0005 | +.0005 | +.0005 | +.0005 | +.0005
> 0.6 |+.0305{+.0068]+.0033}+.0003] -.0019~.003t]~.0035]+.0014]+.0009]+.0004 |~ 0001 |-.0004]~.0005
" 0.4 |+.1090]+.0125{+.0039[~.0011{~-.0038]-.0050]-.0053]+.0025|+.0002 {~.0021]|-.0039]-.0050-..0054
& [ 0.2 J+.1846]+ 0131]+.0015[~.0027]~ 0040~ 0043|~ 0043 |+.0026]~.0019|-.0052|~.0G7|-.008 1|~ .0083
© 0 {+.0093] 0 [+.0013|+.0029]+.0040]+.0047{+.0049] 0 [+.0066(+.0144]+.0202]+.0236 | +.0247
. Ry~ly|+.0093(+.1028 ] +.2064] +.2593] +.2836[ +.2905
1.0 .| ~.0086}+.0083 |+.0036{+.0007|~.0017]|~.0033]-.0038] ‘0 0 0 0 0 0
< 0.8 |+.0270|+.0079|+.0038{+.0003|-.0022]|=.0036|-.0041|+.0016|+.0009 | +.0004]~.0001|-.0005]~.0006
™ 0.6 [+.0439]+.0107[+.0040]-.0006]~.0031]~.0043]-.0047]+.0021]+.0009|~.0006|~.0013 |~.0028 |—.003 |
" 0.4 |+.1131]+.0140]+.0025]-.0024|~.0042|—.0048|—.0050{ +.0028|—-.0011|—.0044 |~ .0066 |-.0078 |~.0082
o | 0.2 {+.1738]+.0114]-.0006]-.0030]~.0031.[~ 0029~ 0027]+.0023]|-.0036]-.0063{-.0070] -.0070]~.0069
S [0 [+.0066] 0 |+.0024|+.0045|+.0058|+.0065|+.0067] 0 |+.0119|+.0225|+.0291]+.0526+,0336
Ry +,0046 | +.1652 | +.2588) +.2967|+.3116 | +.3156
1.0 |+.0066]+.0100]+.0050{+.0002{=.0030]~.0047|-.0052] 0 0 0 0 0 0
_ 0.8 |+.0374[+.0113]+.0046|-.0003]-.0031]-.0045]-.0049]+.0023]+.0011{+.0001]-.0008]-.0014]|~.0015
" 0.6 |+.0459]+.0126|+.0035/~.0013|-.0035{~.0044[~.0046}+.0025|+.0006 |-.0015|-.003 || ~.0040 |- .0043
o | 0.4 [+.1081]+.0136]+.0010]~.0029]~.0039]~.0041]-.0041]+.0027|-.0022|-.0057~.0074 | -.0081]-.0082
> 0.2 |+.1696]+.0095|-.0016|-.0026[-.0021]-.0047]|—.0016]+.0019 |-.0046]—.0058|—.0051|—.0042 |-.0039
0 |+.0083] © |+.0034|+.0058/+.007t|+.0078{+.0080] O |+.0168|+.0288|+.0355{+.0389 [+.0399
Re~Dy|+.0083])+.2073] +.2060{+.3134 [ +.3239] +, 3267
1.0 | +.0281]+.0146 [+.0043[-.0014|-.0037|-.0043[-.0045] 0 0 0 [ o 0 0
o 0.8 |+.0453]+.0140]+.0034|-.0017]-.0034]-.0038|-.0038]+.0028] +.0009 |~ .00051~.0013|—.0016 |- 0017
i 0.6 |+.0409]+.0130]+.0017|-.0023|-.0032|-.0032|-.0031|+.0026|-.0002|~.0023|~.0033 |~.0035 |-.0036
" 0.4 | +.0980| +.01i6 |-.0009] ~.0029|-.0028| -.0025]-.0024f +.0023 [~ 0039|-.0060{-.0061|-.0056 |-.0054
2 | 0.2 |+.1801]+.0067)-.0021|-.0015]~0006|~.0001|+.0000]+.0013]~.0048]-.0030] —.0004|+.0014 | + 0020
o 0 |+.0221] 0 |+.0049|+.0075|+.0088(+.0095/+.0097] 0 |+.0247]+.0375|+.0441|+.0473[+.0483
Ay[+. 0221|+.2561]+.3114 |+.3277]+.3334]+.3349]
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FIGURE 3 -~ Plate fixed élong three edges, moment end reaction
coefficients, Load III, 1/3 uniform load.



M« My
Y/b ja~a| o 0.2 | 0.4 | 06| 0.8 ] 1.0 o | 02|04 0608/ 10
1.0 |+.0082[+.0004 {+.0002 |+.0000 |~.0001{~.0002]-.0002}i O 0. 0 0 0 0

o [ 0.8 |+.0251 |+.0011[+.0005]+.0000[-.0003 {-.0005 [-.0005 |+.0002 [+.0001]+.0000{~.0000|-.000}-.000:
= 0.6 |+.0496 [F.0021 |+.0009|+.0001 |~.0006 [-.0009 [~.001 1] +.0004 +.0002[+.0000[-.0001]|-.0002[~.0002

" 0.4 |+.07%) [F.0031 |+.0014 [+.0001 |-.0008 [-.0014 |[-.0016 ] +.0006 [+.0003 |+.0000 |~.00Q2 |-.0003 [-.0003
O |_0.2 |-.0042 +.0038 |+.0016 | +.0000[=.0010 [-.0017 |-.0019 Ji+.0008 |+.0003 |~.0000 |-.0003 |-.0005 |-.0005
o o |+.0460] 0 |+.0001]+.0003 [+.0005 [+.0006 |+.0006f 0 [+.0005|+.0014 |+.0023 |+ 0024 |+.0030

Re~—y|+.0460 [+.0136 {+.0543 |+.0839 [+,1004 |+.1056 i
1.0 |+.0147 |+.0022 [+.0012 {+.0002]|~.0006 |-.0012 [~.0014 || - 0 0 0 0 0 0
< 0.8 |+.0523 |+.0046 [+.0022 [+,0002[-.0012 [-.0021 |~.0024 |i+.0009 {+.0005]+.0002|-.0000}|-,0002 |-.0002
= 0.6 |+.1015 |+.0083 [+.0037|+.0002 |~.0023 |-.0038 [~.0042 ]+ .0017|+,0007]~.0000 |~.0005]|~.0009 |~.00t0
o 0.4 |+.1514 |+.0114 1+.0049]+.0001 |-.0032 {-~.0051 |{-.0057 |;+.0023 {+.0008 |~.0004 |~.0013 |-.0019 |~.002!
o o2 +.1494 |+.0102 |+.0037 |~.0004 |{-.0030 |~ .0043 |~.0047 [ +.0020 [+.0004 |~.0011 |—.0022 |-.0029 |~.003 |
) 0 |+.0304] 0 [+.0004[+.0010 [+.0016 [+.0020[+.0021} .0 " |+.0020{+.0052}+.008!|+.0100 |+.0107
=Ly [+.0304 |+.0309|+.1052 |+.1563 |+.1856|+.1950 - ) :
1 1.0 [+.0189 |+.0066 ] +.0040 [+.0008 |~.0020 {~.0039 [-.0045] 0 Q 0 {0 0 0
o [ o8 +.0885 |+.0117 |+.0056 [+.0006 [~.0031 |~.0054 |-.0062 | +.0023 |+.00i2 ! +.0004 |~.0002|~.0005 | ~.0007
™ 0.6 |+.1541]+.0176 |+.007% [+.0001 [-.0049 | ~.0079 [~.0088 |;+.0035 | +.0013 | -.0006 | ~.0020 |~.0029 {~.0032
" 0.4 |+.2107 |+.0208 [+.0079 |~.0007 | ~.0061 | -.0090 {~.0099 | +.0042 |+.0009 | ~.0019 | -.0042 | -.0056 |~.006!
O | @2 [+.1691[+.0148 [+.0045]~0012 | -.0042 | ~.0057 | ~.0061 +.0029 | +.0001 | -.0022 [ -.0039 |~.0048 | ~.0051
© 0 |+.0102] 0 [+.0008]+.0020]+.0030]+.0038]+.0040] 0 [+.0039|+.0099]+.0152|+.0188+.0200]
B ety +.0102 |+.0474 [+.1488 | +.2154 |-+.2526 [ +.2645 :
1.0 [+.0326|+.0151 [+.0068]+.0015 |-.0046 |[-.0084 |~.0097} © 0 0 0o°+}! .0 0
| « 0.8 [+.1315 |+.0216 [+.0099[+.0007 |-.0059 |-.0099 |-.0112 [ +.0043 |+.0020]+.0002 {-.0011}|-.0019|~.0022
= 0.6 |+.1972 [+.0273 [ +.0108 |-.0005 |~.0079 {-.0119 {~.0132 | +.0085 | +.0015 |~ 0020 {~.0047 | - 0064 | -.0070
on 0.4 |+.2421 [+.0277|+.0092 |~.0019.|—.0082 |~.0t15 |-.0125 | +.0055 [+.0004{~.0042{~.0076 | -.0097|~.0104
RS 0.2 |+.1607 |+.0160.|+.0041 |~.0017 [-.0044 |=.0055 {-.0058 | +.0032 |-.0002]~.0026 |-.0039 {~.0044|~.0046|
) 0 |-.00a8] 0 -[+.0014 [+.,0033[+.0050]+.0061 |+.0065] o0 {+.0068]+.0167]+.0252]+.0307{+.0325
: e~Jy[-.0045 [+.0744]+.1942 {+.2699]+.3108{+.3236 - : |
1.0 J+.1061 [+.0406 |+.0196 |+.0013 |~.0115 |-.0190|~.0214 ] © 0 0 0 0o | o
& 0.8 |+.2077 }+.0433 |+.0177 |~.0003 [=.0119 |-.0184 |[~.0205 | +.0087 |+.0031 |-.0012 |- .0042 |~.0061 |-.0067
) 9.6 |+.2408 [+.0426 |+.0145 |~.0026 |~.0124 |-.0174 [~.0189 | +.0085 |+.0010|-.0055 ]~ .0102 |~.0130{~.0139

" 0.4 |+.2542 [+.0349[+.0091 [-.0039]-.0102 [~.0130[-.0138 | +.0070|-.0011]|-.0075|~.01i5 {~.0137]~.0143
f 0.2 |+.1337 -.0163[+.0031 |-.0017 {-=.0031 [~-.0033 [~.0033 | +.0033 |+.0001 [~.0000]+.0014 |+.0029 |+.0035
o 0 [-.0196| 0 [+.0028{+.0064]+.0093]|+.0111]+.0117] - 0 |+.0139|+.0320|+.0465]|+.0554+.0584

Re~y|=.0196 |+.12561+.2666 |+.3496 [+.3923 ]+, 4055] . '
1.0 |+.1985 [+.0644 |+.0253|~.0013 [~.0172 [-.0252]~.0276] 0 0 0 0 | O 0

- 0.8 |+.2564 [+.0601 |+ .0210 |-.0028]~.0161 [~.0226 [~.D245]+.0420 | +.0034]~.0026 |- .0065]{~-.0088 | - .0095

. |06 I+ 2485}+.0515]+.0149]~ 0047]|~.0145 |- 0189 |- .0201 | +.0103 | +.0003| -.0075 ~.0125 |~ .0151 |~ .0159

Py 0.4 |+.2411 J+.0372 [+.0078 |-.0049|~.0100 |-.0118 |-.0122 | +.0074 [-.002! | -.0076 |~ .0099 [~ .0106 {~.0107
S~ 0.2 |+. 1080154 [+ 0025 |~ 0006 |~.0006 |- 0000]+.0003 | +.0031 | ».0018 |+.0060]+.0116 +.0160 |+.0175

0 |-.0241] 0O |[+.0044]|+.0096]|+.0137|+.0161|+.0169[ 0 |+.0220[+.0482]+.0683({+.0804]+.0845
Re~Ay|—.0241 |+.1691]+.3199]+.4038]+ . 44571+ 4584 - '

} 1.0 |+.3127 [+.0857[+.0207]~.0087{-.0199 |~.0232 |- .0238] © 0 0 0 0 0 .
< 0.8 |+.2929 |+.0730|+.0158 |—~,0086|-.0172 [—.0194 |-.0198] +.0146 [+.0023|~.0042{~.0072 |~ 0082 [~ 0085
i 0.6 |+.2352|+.0560|+.0094|-.0083]~.0134 |=.0142 [—.0141 [+.0112 [~.0013]|~.0077}{-.0096 | ~.0096 |~.0034

" 0.4 |+.2148 [+.0359|+.0038|-.0053]{~.0065 |~.0057 |=.0053|+.0072 |~.002}]-.0023|+.0012 [+.0046|+.0059
S 0.2 |+.0097F.0132|+.0021|+.0025]+.0050 |+.0069 | +.0076 | +.0026 | +.0077+.0220{+.0356 | +.0444}+ 0474
© 0 |-.0204| O . |*.0079]+.0158]+.0212|+.0243 |+.0252] O |+.0396]|+.0791]+.1062|+.12141+.1262

Ry[-.0204 |+.2452 |+ 3964 |+ .4668 |+ 4966+ .5047
Y ) Y
e i
“Free ¢ Mg L | ———
i v : Moment = (Goefficient}(pb?) _6'7{ |
& Reaction = {Coefficient ){pb) 7,
b 1 — g X
z ‘ 4
' 2 — 4 &/ My
P J w
< I-x =
e D o> POSITIVE SIGN CONVEN.T'ION

FIGURE 4 - Plate fixed along three edges, moment and reaction
coefficients, Load IV, uniformly varying load..
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My My
¥/p Yo o | 02| 04} 06| 08 LO o |02} 04| 06]08] 10
1.0 |-.0000 [.0000 |+.0000 {+.0000 {~.0000 |-.0000 |-.0000 0 0 0 0 0 0
@ 9.8 |+.0002 |*.0000 [+.0000 [+.0000 {-.0000 |~.0000 {~.0000{+.0000 |+.0000 +.0000 |+.0000 {+.0000 |+.0000
= 0.6 |+.0ta2 [F.0006 |+.0003[+.0000 {~.0002 |~.0003 |~.0003] +.0001 |+.000}}+.0000 ~-.0000 {=.0000 |~.0000
" 0.4 |+.0499 [+.0021 [+.0009 [+.0001{~.0006 |-.0009|-.00}![+.0004 [+.0002 +.0000[=.0001 |-.0002{~.0002
o [_0.2 [+.0818]+.0032]%.0014 +.0000|-.0009 [-.0014 [~ 0016 +.0006 |+.0003|-.0001 |~.0003|-.0004|.0005
o 0 |r.0ast ©.0001 |+ .0003[+.0004 1+ ,0004]+.0006 0 [1.0006]s 0014 [1 0az1 {1 002650000
~ly{+.0437[+.0145]4.0537]+.0810(+.0959|+.101% ‘
1.0 |-.0026 |+.0000]+.000t]+.0000-.0000 -.0001{=.0001 0 0 [ [ [ 0
<« 0.8 |+.0019 |+.0006[+.0004|+.000! [-.000! {—.0003 —.00041+.0001 |+.0001 |+.0002|+.0002]+.0003|+.0003
= 0.6 |+.0323 |+.0031|+.0015]+.0002|-.0008 |~.0014 =.0017] +.0006 |+.0004|+.0002 |+.0001 |~.0000 |~.0000
1] 0.4 |+.1011 {+.0075]+.0031|-.0000}|-.0021 —.0033|-.0037| +.0015 |+.0005|~.0003{-.0010|~.0014}{-.0015
<= 0.2 |+.1286[+.0084]+.0030|—.0005(-.0023 ~.0035|~.0038] +.0017 |+.0002]-.0010 |-.0020{|~.0027{-.0029
o 0 +.,0308 0 +.0004 |+.0009 |+.00t4 |+.0018 {+.0019 V] +.0019]+.0047|+.0071|+.0088(+,0093
7| +.0308 [+.0348]+.1011]|+.1450|+.1695[+.1773
1.0 |=.0104 |+.0005 | +.0007 | +.0003 | ~.0002 ~.0006 | -.0008 [} 0 0 0 .0 0
\e 0.8 |+.0107 |+.0027 |+.0017 }+.0004 =.0007 | ~.0014 |-.0016 | +.000S | +.0005 | +.0005 | +.0006 | +.0006 +.0006
™ 0.6 |+.0558 |+.0074 |+.0034 [+.0002 | ~.0020 |~.0034 | -.0038 | +.0015 .| +.0008 |+.000! -.0004 |=.0007 |-.0008
" 0.4 |+.1388 |+.0131 [+.0047 |~-.0006 [-.0039 |~.0056 | -.006! +.0026 |+.0004 [~.0015 |~.0031 |-.0041 [-.0044
202 71457 |+.0114 |+.0031 |=.0012 |-.0034 |~.0043 [-.0046] +.0023 }-~.0002 | ~:0023 ~-.0038 |-.0047 {-.0050
< 0 +.0158 0 +.0007 |+.0016 [+.0024 |+.0030 {+.0032| . O +.0033 |+.0081 |+.0122 [+.0149]+.0158
Ry~By|+.0155 [+.0849 |+.1389 +.1907 |+.2183 |+.2269 L R ] .
S 1.0 |-.0158 ]+.0025 |+.0023 |+.0007 {~.0009 |~.002! -,00258 [ 0 .|-0-1 0 0 0
~ 0.8 |+.0258 4+.0063 |+ .0034 |+,0006 | =.0017 -.0031 [=.0036 | +.0013 |+.0009 |+.0006 |+.000S {+.0003 +.,0003
>_ 0.6  |+.0763 |+.0118 [+.0049]-,000! |~.0034 =.0052 |=.0058 | +.0024 |+.0009 |~.0005. [-.0016 |=.0024 |-.0026
1" 0.4 |+.15¢ “]+.0165 |+.0049 |~.001€ |~.0050 = .0067 1~.0072 |+.0033 |-.0001 |~.0033 |~.0056 |~.007} -,007%
e 0.2 |+.1499 |+.0119 |+.0023]=.0018 {~.0034 -.0040. |=.0041 |+ 0024 |~.0008 |-.0032 {-.0045 ~.0052 {~.0054
© .0 +.00621 -0 . ]+.0011}+.0026]+.0037|+.0045 +.0047] -+ 0:4 |+.0056|+.0129 |+.0487 +.0223 {+.0235
~Ty|+.0062 |+.0833 | +.1758 |+.2283 |+.2546 | +.2625} - B A e v ey
1.0 |~.000% |+.0108|+.0068 |+.0010.{~.0034 ~,0060 [=.0069}. ve O fr 00 0 0. 20
{ 0.8 |+.0542 [+.0143}+.0065 {+.0003 |~.0040 —.0064.|=.0072 }+.0029]+.0014 |+.0002 |- .0008 -.00t4 |~.0017
" 0.6 |+.0961 {+.0178{+.0059 |~.0013 {~.0053 «.0072 |~=.0078 1+.0005 |-.0024 |—.0046 |~.0060 |-.0065
" 0.4 |+.1629 |[+.0190]+.0036 |~.003( |~.0058 -,0068 |=:0071 =.0017. }=:006¢ |-.0089 |-.0104{~.0109
- 0.2 |+.1277 [+.0111+.0007 |~.0021 {~.0026 |-.0025 |{~.0024 ~.0016 |-.0031 {~.0031 |~.0028 |~.0026
} 0 -.0003 0 +.0021 |+.0044 |+.0060|+.0069{+.0072 i 4+ .0107 [+.0220 |+ .0300 |+ .0345]+.0359
Ry Ryl-.0003 [+.1334 [+.2277 |+.2736 +.2945{+.3005.4 g TR T .
T 0 |+.0204 |+.0191|+.0088 |+.0001 [~.0055 [~.0084 |~ 0093] -0 o4 01 0 0 0
- 0.8 |+.0718 |+.0202}+.0077 |~.0007 %.0059 [-.0079 | -.0086]+.0040|+.0016 {-.0003 -.0019 |-.0028|~.003!
" 0.6 |+.0990 {+.0208 +.0055 |~.0023 |~.0060 {-.0075 —.0079|+.0042 |~.0001 |—.0038 |-.0063 [~.0076{—.008!
o 0.4 |+.1570 |+.0189|+.0021 {-.0037 |-.0058 |~.0060 Z.0061]+.0038 |-.0031 |—.0074 |~.0094 {~.0102 [-.0104
> 0.2 [+.1191 [+.0098|-.0002|-.0017 |~.0014 [-.0010 |-.0008{+.0020 .0017 |~.0014 |+.0004 |+.0020 |+.0026
0 |+.0011 0 +.0032 [+.0060 {+.0079{+.0089}+.0092 0 |+.0158 |+.03001+ 0393 |+ 0445]+ 046!
~By|+.0011 [+.1712 |+.2595+.2983 |+.3153{+. 3202 o
1.0 [+.0673|+.0270{+.0075 -.0026 |-.0066 |- .0078 {-.0080 0 0 Y 0 0. 0
g 0.8 |+.0843 |+.0249|+.0057|-.0030 |~.0060 = 0067 |-.0068] +.0050 [+.0013 ~.0012 |-.0025|~-.0030{-.0031
i 0.6 |+.0922 |+.0217|+.0028 [~.0038 {-.00585 |-.0056 |-.0055 +.0043|~.0014 |~.0048 |- |-.0064|-.0064
" 52|+ 1461 |+.0168 |~.0004 |-.0036 |~.0039 |-.0035 |~ 0033{+.0034 |-.0047 |~.0069 |--.00G5 - 0033 - 0051 |
>z 0.2 1+.1183 |+.00751-.0007 |-.0003 [+.0009 |+.0016 [+.0019 +.0015 |-.0005 {+.0040 |+.0087 |+ 0118 |+.0129
e 0 J]+.oito 0 17.0081|+.0086 [+ .0107|+.0116 |+.0122] 0 |+ 0253 +.0430 [+.0536 |+.0591|+.0608
Ryl+. 0110 |+.2226 {+.2954 [+.3224 [+.3329 {+.3336
1 | : Y
P N '
g | i ' ,
“Free i [ ) ] Ma ._l)é
v | 2 : - Moment. = (Coefficient)(pb®) T, !
\ 2 {: : R}encrio’n\: (coefﬁcient)(pb) . Ry A, X
7 ; ' a )
] | 2R Ty
' H i
‘ A T777A7 Y X t"“, - v
i D e POSITIVE SIGN CONVENTION

FIGURE 5 - Plate fixed along three edges, moment and reaction
coefficients, Load V, 2/3 uniformly varying load.
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v . My My

/o ln~la] o | 0.2 ] 04 06|08 10| o [o02]04] 06 o08]10

1.0 |~.0000]|=.0000 I=.0000 |-.0000 [+.0000 |+.0000 {+.0000{ © "J "0 | 0 0 0 0
© 0.8 |~.0000]-.0000 |+.0000|+.0000|+.0000 |+.0000 |+.0000|-.0000 [+.0000}+.0000(+.0000 |+.0000+.0000
= 0.6 '|-.0003 |+.0000 |+.0000 |+.0000 |-.0000 |-.0000 |-.0000{+.0000 |+ .0000[+.0000 [+.0000 [+.0000{+.0000
" 0.4 |+.0038[+.0002]|+.0001(+.0000 |-.0001 |~.000! |-.0001]+.0000 |+.0000{+.0000 |+.0000 |+.0000|+.0000
2 |to.z2 |+.0458)+.0017}+.0007 +.0000|~.0005 [~.0007 [~.0008] +.0003 |+.0001 {-.0000 |~.0001 |-.0002]~.0002
o 0 |+.0370] 0 |+.0001{+.0002!+.0004 |+ 0004}+.0005] 0 [+.0005[+. 00121+ 0018{+.0022{¢.0023

~ly|+.0370|+.0173]+.0509{+.0719 |+.0838[+.0883 o

1.0 |-.0003 |~.0009]-.0000 [+.0000 |+.0000 |+.0000[+.0000] 0 0 0 0 0 0
< 0.8 |—.0004 |+.0000 [+.0000 |+.0000 {+.0000 [-.0000 [-.0000]+.0000 |+.0000{+.0000]+.0000 |{+.0000 [+.0000
= 0.6 |+.0004 |*.0002}+.0002|+.0001 [-.0001 [-.0001]-.0002]+.0000 |+.0001]+.0001]+.0001 |+.0001]+.000!
" 0.4 [+.0127]+.0014 [+.0007[+.0001|~.0004 |-.0006|-.0007 |+.0003 |+.0002{+.0001|+.0001 |+.0000{+.0000 |
Lo [ 0.2 [+o0693 +.0040{+.0013 [~.0003|~-.0012 |~.0016 |~=0018 | +.0008 |+.000! |~ .0006 |-.00t2]|~.0015]|-.0016
) 0 {+.0297] 0 1+.0003|+.0006(+.0009 [+.0011[+.001z2] 0 [+.0014]+.0032|+.0046]+.0055|+.0058

Re~Ry[+.0297 [+ .0415]+.0868[+.1127[+.1256]+.1296 :

1.0 [-.0022 {-.0000 [+.0000 {+.0000 |+.0000 {-.0000 {~.000! 0 0 o {0 0 0
= 0.8 |+.0n02]+.0003]+.0002 |+.0001 |-.0001 |-.0002 |-.0002]+.0001|+.0001|+.0001}+.0001 {+.0002]+.0002
" ‘0.6 |+.0036|+.0010{+.0006 | +.0001 [-.0002-[~.0005 [-.0006] +.0002 | +.0002|+.0002]+.0002 {+.0002 | +.0002
" 0.4 +.0216 [+.0028+.0012 |~.0000[-.0008 |~.0012 |~.0013 |+.0006 |+.0003|~.0000]-.0003 |-.0005 |-.0005
£ | 0.2 [¢07e8[+.0081]+.00t1 [-.0008 |-.0016 |~.0018 |-.0019 | +.0010 |-.0003-.0014 | -.0022 | -.0027 |~.0029
© 0 [+.0228] o0 [+.0004]+.0009(+.0013]+.00i15|+.0016] 0 °[+.0020(+.0044]+.0063}+.0075)+.0078

Ry~ly[+.0228 {+.0615]+.1076 [+.1314 [+.1428]+.1461 o i

1.0 |-.0041]+.0002 {+.0003 |+.000t [-.000t [-.0002 |-.0003{ o 0 0 0 0 0 |
~ 0.8 |+.0024 |+.0008{+.0005 [+.0001 |~.0002 {~.0004 |[-.0005 {'+.0002 |+.0001 | +.0002|+.0002 |+.0002{+.0002
= 0.6 |+.0074 [+.0018 {+.0009]+.,0001 |~.0008 {~.0008|~.0009 |+.0004 {+.0003 | +.0002 | +.000! {-.0000|~.0000
" 0.4 |+.0258 |+.0036 |+.0012 |~.0003 {-.0010 {=.0014 |~.0015 | +.0007 |+.0002{~.0004 |~.,0008 {—.0012 |=.0013
o | 0.2 |+.0769 [+.0050[+.0004 |-.0011 |~.0015 [~.0016 |~.0015 | +.0010 |=.0007 |~=-0020~.0028 |~.0032 |-.0033
= 0 [+.0203] 0 {+.0006[+.0013[+.0017 [+.0019|+.0020] © ]+.0031]+.0063|+.0085]+.0097|+.0101

Ry —~~ly|+.0203 {+.0811 [+.1252 |+.1449 |+.1832 |+.1555 LT L

1.0 |~.0032 |+.0013 }+.0009 {+.0002 |[~.0004 {~.0009 |~.0010} © 0. 0 0. 0 0
< 0.8 [+.0068 |+.0021[+.0010 |+.0001 [~.0006 |-.0010 [~.0011 |+.0004 |+.0003 |+.0001 [~.0000 |-.0001 |-.000!
™ 0,6 |+.0112 [+.0029[+.0011 [~.0001 |—.0008 |~.0012 [~.0013 [+.0005 |+.0003 {~.0001 |~.0004 {-.0007{-.0007
" 0.4 |+,0270 |+.0040]+.0008 |~.0007 [-.0012 [~.0013 [~.0014 |+.0008 |-.0001]~.0010 {~.0016 [~.0020(-.002}
o [ 0.2 [+.0733 |+.0042]~.0004 |~.00i2 |~.0012 |-.0010 [~.0010 | +.0008 |~.0015 |=.0026]-.0029 {-.0030 |-.0030
= 0 [+.0214a| o |+.0010]+.0018 [+.0023(+.0025]+.0025] o0 |+.0052[+.0092]+.0113 |+.0124]+. 0127

Ry~Nyl+.0214 |[+.1090]+.1446 |+.1568 [+.1612 |+.1623 - .

1.0 [+.0007 [+.0026 [+.0013 {+.000i |-.0008 |~.0012:[=.0014 | ©O 0 0 o [ o J o
_ 0.8 |+.0096 [+.0030]+.0012 |-.0001 |-.0008 |~.0012:{-.0013 [ +.0006 {+.0003|+.0000 |-.0002 |-.0003 |~.0004 |
" 0.6_[+.0119 [+.0034|+.0010 |-.0004 |-.0010 [~.0012|~.0012 | +.0007 [+.0002 |~.0003 |~.0008 |~.0010 |~ 00! !
o |0:4 |+.0254 [+ 0039]+ 0003 |~ 0008 |00+ [~.0011 [~.001: | +.0008 |~.0004}~.0014 |-.001$ |~.0021 |-. 0021
> 0.2 |+.0726 [+.0034 |-.0008 |~.0010 |—.0008 |-.0007 |—.0007 | +.0007 [~.0019 |=.0026 {-.0025 {~.0022 |-.0022

0 |+.0257 0 . [+.0014}+.0022{+.0026{+.0028 {+.0029 0 [+.0071]¢. 0101 [+ 0132}+.0141|+.0144

Ry~Ry|+.0257 [+.1258]|+.1535 [+.1615 |+.1643 |+.1651 R

1.0 }+.0063 |+.0038]+.0012 |=.0004 [-.0010 |-.0011 |~.0012] 0 0 0 -0 0 0.
<& 0.8 |+.0118 |+.0037 |+.0009 |~.0004 |~.0609 |-.0010 |-.0010 | +.0007 |+.0003 |-.0001 {~.0003 |—.0004 |=.0004
™ 0.6 |+.0107 |+.0035]+.0004 |-.0006 |~.0008 |-.0008 |~.0008 { +.0007 | +.0000 [~ .0006 {-.0008 |-.0009 |~.0009 |
" 0.4 {+.0216 |+.0033]-,0003]-.0008 |~-.0008 |-,0007 [~.0006{+ 0007 | .0009-.0015 [-.0016 {-.0015 |-.0014
= 0.2 |+.0789 |*.0023 |- .0008 |~.0007 |~.0004 |~.0003 |~.0002|+.0005 | -.0022 |-.0019 |~.0012 |~.0008 |-.0006
o 0 |+.0352] © |+.0019|+.0027 [+.0031 |+.0033 |+.0033] 0 |+.0097[+.0137 [+.0155 |+.0164]+.0166

Ryl+.0352 |+.1434 |+ 1609 ]+.1653 [+.1668 |+.1671 ~ *
Y . Y‘
. 'ré___o_.,,..‘_-a_._,,' :
5 7ok I/ﬁ
“Free : . Mg _—
7 i Moment = {Coefficient){ pb?) TR, I
4 A:: Reaction = (Goetficient)(pb} Ry ) .
] . 4 :
: H e
B E In & My
; Yoyt Bl w .
0 : --ipte POSITIVE SIGN GONVENTION

FIGURE 6 - Plate fixed along three edges, moment and reaction
coefficients, Load VI, 1/3 uniformly varying load.
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Y/p |~a] o | 02| 04| 06| 08| 10 o ] 0.2 .04 | 06| 08 ] 1O
1.0 |-.0000 |-.0000]-.0000|-.0000 +.0000 |+.0000] +.0000 0 0 0 0 [ Q
- 0.8 |-.0000 |-.0000 {~.0000 +.0000 |+ .0000 |+ .0000{+.0000 | ~.0000 ~.0000 |+.0000 |+.0000 [ +.0000 {+.0000
- 0.6 |-.0000 |~.0000 [+.0000}+.0000|+.0000 +.0000] +.0000|-.0000 {+.0000 {+.0000 [+.0000 +.0000 |+.0000
" 0.4 |-.0003.{+.0000 {+.0000 +.0000]-.0000 | ~.0000|—.0000 |+.0000 +.0000 |+.0000 | +.0000 | +.0000 +.0000
e 0.2 - {+.0115 |+.0004 |+.0002 +.0000 |-.0001 | =.0002|~.0002 |+.0001 {+ 0000 +.0000|+.0000{ +.0000 |+.0000
(=] [ +.0235 0 +.0001{+.0002 |+.0002|+.0003 +,00013 0 + 0003 [+.0008{+.0041 [+ 0014 +.0014
« Ayle 0235 |+.0207}+.0430 {+.0559 |+.0624 +.06%50 | )
5 |-.0000 |-.0000 |~.0000] +.0000 | +.0000 |+.0000 |+.0000| 0 o | o 0 o 0
< 0.8 |-.0001 }-.0000 +.0000 | +.0000 |+.0000}|-.0000(-.0000 - 0000 {+.0000 |+.0000 |+.0000 +.0000 [+.0000-
= 0.6 |-.000t {*+.0000 +.0000]+.0000 [~.0000{-.0000{~-.0000}| +.0000 +-,0000 |+.0000 {+.0000 +.0000 |+ 0000
" 0.4 |+.0009 [+.0002 [+.0001|+.0000 = 0000 |~.0001{~.0001{+.0000 [+.0000 |+.0000 |+.0000 +.0000 [+.0000
f 0.2 |+.0174 |+.0009 +.0003 |-.0004 |~.0002}~.0003[-.0004 j+.0002 |+ 000! -~ 0001 |-.0001 |—.0002 —~.0002
o 0. |+.0214 0 +.0002|+.0003 |+.0004}+.0005|+.0003 0 |+.0008 |+ .0016 [+.0021 {+.0024|+.0025
' ~Tie—Ty|* 0214 |+ 0406 {¢ .0623 |+ 0720+ 0759 +.0771 A C— )
=70 |-.0004 | -.0000 | +.0000 | +.0000 | +.0000 | ~.0000}~.0000} 0 0 0 0 0o | 0
= 0.8 |-.000t | +.0000|+.0000] 1’-.0090 ~70000 | ~.0000 | -.0000 | +.0000 |+.0000 [+.0000 |+.0000| +.0000 {+.0000
”me 0.6 |+.0004 |+.0002]|+.000! ~.0000 | ~.0000 | -.0001 | =.000! ] +.0000 ] +.0000 | +.0000 } +.000! | +.0001 +,000!
" 0.4 |+.0028 |+.0005 +.0002]+.0000 [ -.000! | =.0002| ~.0003 | +.000¢ +.0001 |+.0001 {+.0000} -.0000 -.0000
.\n 0.2 |+.021¢ j+.0013[+.0003 =.0002 | =.6004 | —.0004 | =.0004 | +.0003 {+.0000 |-.0002 -.0004 | =.0005 | ~.0006
° o [+.016 | - 0 [+.0002|+.0003 {+.0004|+.0003}+.0005] 0 +.0008]+.0016 |+.0022] +.0026|+.0027
{R¢ Ry|+.0196 |+.0516 |+.0685|+.0758 +.0789]+.0797 R T R e T i
1.0 |~.0008 |+.0000 | +.0000|+.0000 |-.0000 ~ 0000 |-.0000{ ~0° | 0| 0O 4.0 | -0 0
~ 0.8 |+.0003 |+.0001.|+.0001]+.0000 = 0000 {=.0001 |=.0001 ] +.0000 +.0000 | +.0000 | +.0000 | +.0000 +.0000
} 0.6 {+.0010 |+.0003 {+.0C02 +.0000 | -.000! {=.0001 {-.0002 |+.000¢ +.0001 }+.0000 |+.0000|+.0000 +.0000
w | o.4 ]+.0038 |+.0007 +.,0003{=.0000 -.0002 [~.0003 |~.0003 } +.:0001 {+.000i {~.0000 = .0001! |—.0001 -.0002
{:: 0.2 |+.0214 |*.0012 |+.0001]|~.0003 |-.0003 |~.0003 =.0003 | +,0002 |~.0001|~.0004-|=.0006 | ~.0007 |~.0007
o 0 +.0202 +0- |+ ,0002] +.0004 +.0006 }+..0006 |+.0006 ] :::0+{+.0011 }+.0022 +.,0028]{ +.0031{+.0032
) x 'Iﬁl<1ﬁ +.0202 14,0594 |+.0740 {+.0792 +.,0811 {+.0816 | - s . : B
1.0 |-.0008 ]*.0002 +.000¢ {*+.0000 |- .0001 {~.000! -.0002f .0 | 0 0 0 e 0
\q} 0.8 |+.0010 |+ .0003{+.0002] +.0000 |~ .000¢ |~.0002 -.0002 |+.0001%+.0000 | +.0000 |+.0000 .~ .0000 |-.0000
Lgd 0.6 |+.0017 |+.000S |+.0002|-.0000 ~.0001 |-.0002 | ~.0002 |+:0001:]+.000! {+.0000 {~.0000 -.0001 {=.0001 1.
" 0.4 |+.0039 {+.0008]+.0002 270001 |- .0002 |- .0002 |-.0002 |+.0002 +.0000 |~ .0001 |~.0002|~.0003 -.0003
L= 0.2 |+.0206 |+ .0010}~.000! ~.0003 |-.0002 |-.0002 |=.0002 }+.0002 ~.0003.1-.0005 |- .0006 |- .0007 [—~.0007
} 0 +,0233 0 - |+.0004]+.0006 |+.0007 +.0007 |+.0007 -0 +.0019 |+.0029 |+ .0034] +.0036 | +.0037
N Ryl+.0233 | +.0690[+.0791.{+.0847 +.0825|+.0827} 4 :
1.0 |=.0002 j+.0004 +.0002 |+.0000 |~ .000¢ -.0002|~.0002} 0O 0 | o ] 0 ]
S - 0.8 |+.0015 |+.0005}+.0002 =.0000 |—.0001 |- .0002 ~.0002 |+.0001 |+.000 | |+.0000 |~ .0000 - .0000 |~ .0001
" 0.6 |+.0019 |+.0006]+.0002 =.0001 [«.0002 [-.0002 —.0002] +.0001 |+ .000 1 |-.0000 |- .0001 ~,0002 |—.0002
o 0.4 |+.0036 |+.0007][+.0001|-.0001 |+.0002 ~.0002| —.0002}+.0001 |~.0000 |-.0002|~.0003 ~.0003 |—.0003
o 0.2 |+.0206 |+.0008{—.0002|~ 0002 |-.0002 |~ 0002 | —.0001 | +.0002 | —.0004 {~.0006 {~.0006 | -~.0005 - .0005
0 -|+.0270 0 +.0005]+.0007 | +.0008 | +.0008 +.0008 1] +.0023 |+.0033)+.0038] +.0039] +.0040
T~y +.0270 [+.0740 |+.0811 |+.0826 +.0830{+.083) i
1.0 1+.0007 |+.0006i+.0002 -.0001! |~.0002 |~.0002| ~.0002 0 0 0 0 - .0 0
~ 0.8 {+.0019 |+.0006 +.000t [-.000! |=.0001 |~.0002 —.0002 |+.0001 {+.0000 -.0000 |~.0000{ -.000! ‘-.OOOI
hid 0.6 |+.0017 |+.0006{+.000! -.0001|=.0001 ~.0001{—.0001]|+.0001 {+.0000 {~.000! ~.0001 |-.0008|-.000!
B 0.4 |+.0028 }+.0006 -.000!|~-.0001 |~.0001 ~.0001]-~.0001 |+.0001 |~.0001 {~.0002 -.0002 | -.0002 {~.0002
& [Toz_|+.0220 |+.0005]~.0002} -.0002 5007 | =.0001]=.0001 | +.000¢ | -.0005 |~ 0005 |~.0004 | -.0003 {~.0003
o [+] +.0332 0 +.0006]|+.0008 |+.0008 | +.0009 ~+.0009 0 +.0030 |+.0038 |+.0042 | +.0043 +.0043
Ryl+.0332 |+.0786 |+.0825 |+.0831 +.0834[+.0834 -
Y ’ ' ¥
btomm  =mw ot G = 2 =2 '
i
“Free | 2 i M, e
: 2 : Moment = '(Coefﬁciem)(pbz) k. I
y 2 -% Reaction = {Coefficient){pb} Ry
7 2 ‘ 0/ X
4 L - /"
7 4 = w
T 7. —X ) S
0" Ve - P POSITIVE SIGN CONVENTION

FIGURE 7 - Plate fixed along three edges, moment and reaction
coefficients, Load VII, 1/6 uniformly varying load.
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Mx MY
Y/p |m~32bl 0 0.2 ]°0.4 | 0.6 o8| 100 O 0.2 ] 0.4 | 0.6 | 0.8} 1.0
1.0 |+6.1755]+.4233]+.2932[+.2014|+.1406 . 71058 |+.0947 |+1.0000 |+1.0000 [+1.0000 {+1.0000 | +1.0000 | +1.0000
\c 0.8 |-3.0424{-.1024|-.0398]+.0027 +.0299 |[+.0452 {+.0500|-.0205 [~.0047 |+.0096 +.0208 | +.0280 |+.0304
- 0.6 |-.0473|-.0072}—.0047{+.0014 +.0016 [+.0037 |+.0044 [-.0014.{~.0016 |~.002] ~.0026 [~.0029 |=.0030
" 0.4 |+.0069 |=.000! {—.0002|~.0002 |+.0000 +.0001 |+.0002 | ~.0000 |-.0001 |-.0002 |—.0003 |~.0004 |—.0004
f 0.2 [+.0006 |+.0000}+.0000 ~.0000|-.0000 {~.0000{~.0000 |+.0000 +.0000 | —.0000 {—.0000 {—.0000 | ~.0000
o . 0 +.0000 0 +.0000] +.0000 |+.0000 |+.0000 |+ .0000 [ +.0000 | +.0000 |+.0000|+.0000 [+.0000
Ao—Jy |+.0000 |-.0000 |- .0000 |+ .0001 {+.000} {+.000! ) ‘
1.0 |+11.3102]{+.8269 | +.4129 +.1755 |+.0432 |~.0233 |~.0435+i.0000 +1.0000 |+1.0000 [+1.0000 |-+1.0000 |{+1.0000
< 0.8 |-5.0373|-.2113 |=.0432]+.0373 [+.0733 +.0877 |+.0914 |- .0423+.0215 [+.0849 |+ 1351 | +.1666 +.1773
= 0.6 |—.6075|-.0707 [~.035? -.0041|+.0193 |+.0333 [+.0379 |[~,0141|=.0096|~.005! - .0007 |[-+.0026 {+.0038
" 0.4 |-.0291 {=.0132}-.0092 ~-,0031 |+.0028 |+.0069 [+.0084 {-.0026 —.0032 |—.0045 |~ .0057 | ~.0066 {-.0069
{D | 0.2 |+.0114 =.0013 |—.0014 {-.0008 |+.0000 |+.0007 {+.0010 ~.0003 |—.0007 |=.0014 |~.0021 | ~.0026 |-.0028
o 0 4,008t 0 +.0000|-.0000}-.0001]-.000% |=.0001 0 +.000! |-.0000 |-.0003 | —.0005 |~.0006
Re Ry [+.0051 [+.0061 {+.0086 |+.0058 |+.0016 |+.0010 . .
1.0 ‘|+14.6908|+1.1461]+.4532(+.1309 ~.0194 |~.0856 |~.1043}+1.0000 |+1.0000 +1.0000. [+1.0000 |+1.0000 {+1.0000
N 0.8 |-5.6047|-.1840]+.0279{+.0825 +.0850 |+.0767 |+.0727|-.0368 |+.0867 |+.2039 +.29014 |+.341.1]+.3578
" 0.6 |-1.4017]~.1521]~.0544]+.0106 |+.0481 |+ 0665 {+ 0720 0304 |~.0070 | +.0220 |+.0490 |+.0676 |+ .0743
Ll 0.4 |-.318t]~.0623 }~.0331|~.0049 +.0167 [+.,0299 {+.0343{~.0125 |~.0094 «.0067.|=:0037 |-.00¢3 |~.0003
'\‘: 0.2 |+.0070[-.0141}~.0107]~.0040}+.0026 +.0071 |+.0086]~.0028 | ~.0044 - .0093]=:0108 |-.0413
© 0 +.0423 0 =.,0003|=.0014]=.0028|=.0039 {~.0044] -0 - |- 01414 }=:0197]~.0218
. . {Rg Ry |+.0423 |+.0795[+.0207]|=.0593/|~.1206 |-.1433 A Y it i R T
1.0 |+16.8462]+1.3643 |+,4497 14,0934 =.0518 I~.1103'|=.1262]+1.0000 | +1.0000 +1.0000:|+1°0000 | +1.0000 {+1.0000
& 0.8 |=-5.5284]=.0776 |+.01371+.1119 +.0749 |+.0463 | +.0362]~.0155|+.1650 | +.3201 +.4235]+.4805|+.4985
- 0.6 |=1.9016]—.1823|~.0325)+.0393 +.0667 }+,0744 | +.0757 |~.0365 |+.0150 +.0787|+.1345]+.1710|+.1835
1] "0.4 |-.6544 ]=.1073 |~.0424]+.0048 +.0332[+.0473 |+.05t5 |-.0218.]=.C 082 |+.0088 {+.0259 [+.0384 [+.0429}
{: 0.2 |=.0091]~.0300|~.0187 |~.0042 +.0068 [+.01.24 [+.0142 | ~-.0060 |~ 088 |~ .0120 [=.0139]-.0147 |~.0149
Q- ) +.09685] - O ~.0014 |=.0056[=.0102|~.0136 |~.0149 | ~ 0O =.0072]=.0229]=.0511}~:068! -,0743
Ry Ry(+.09865 |+.1413 [=.0567 |~.2627 {~.4024 - 450671 ;. & gy e - :
1.0 1#19.3123]+1.6292 |+.4248 | +.0854 |-.0813 |-.137) |—.1528 +1,0000 | +1.0000 |+1.0000:]41.0000 | +1.0000 | +1:0000 i
= 0.8 |-4.9334]+ 2073 | +.2534 |+.1309]+.0345|~.0193 |—-.0363 3 .04151+.3154 |+ .5006.]+.6026 | +.6521 |+.6669
b 0.6 |-2.1142|=.0937 |+.0767|+.0923]+.0631+.0354 |+.0250 = 0167 ]+.0936.|+.2172:{+.3097 ] +.3637 |+.3811
" 0.4 |—.9946 |—.1049 |+.0052]+.0434 |+ .0449]+.0367 |+.0326 = 0210 |+.0219 |+.0788|+. 1296+ 1628 {+.1741
-\D 0.2 {-.1100 |—.0387 =.0073]|+.0090 |+.0117}+.0096 +.0083|-.0077 |~.0061 |+.0020 |+.013Q +.0217 |+.0249
S 0 |+.149)° o |-.0084|~-.0138]-.0195}-.0222]|-.0229} . O - 0271 |~.0609|=.0977]=. 1111 |~.114%
) e—lyl* . 1491 |~.0424 |~.4227 |~.8344|~.7143 -.7315 | : : : -
T 0 1+20.8157 [+1.7779 |+.2069 |=.1598 |~.2961 [~.3543 |-.3712 71,0000 |+1.0000]+1.0000 |+1.0000 {+1.0000 |+1.0000
- 0.0 |-4.4625|+.4653|+.3317]+.1241-.0007 0631 |=.0819 [+.0931 |+.4346 |+.6176 {+.7031}+.7408 +.7515
" 0.6 |-1.99081+ 05431+, 1785]+.11531+.0420 [~.0044 ~2Q196 |+ .0109(+.1828 +.3»4z;'+.4443 +.4975 |+.5438
o 0.4 |-1.1509|—.0490|+.0715[+.0727 |+.0431 +.0193 |+.0110 |- 0098 |+.0728 [+.1714 [4.2487 | +.2949 +.3101
= 0.2 |~.2816|—.0306|+.0179]+.0262|+.0215 |+.0172 3 .C158|—.0061]+.0155 |+.0568 |+.1011]+.1338 #.HS7
0 |+.1323 0 ~.0096|~.0122 |—.0064 }+.0008 | +.0039 0 ~.0480 |-.0610 j=.0321 |+.0040{+.0193
Ar—By|+.1323 |-.4370{~.7216 |~.6791 |~ 3624]-.5103 : -
70 |+22.7258(+1.7980 | +.3202 | +.0139 |-.0768 |-.1026 [~.1074 +1.0000 | #1.0000 | +1.0000 | +1.0000 | +1.0000 [+1.0000
'\N 0.8 |-4.4642|+.7153|+.3297|+.0854 |—~.0108 =,0413 [—.0474 |+.1431 |+.5856 +.7500 | +.0133 {+ 8395+.8469
i 0.6 |-1.76468 |+.2470|+.2360]+.1043 [+.0345 {+.0109 |+.0063 +.0494 |+.3354 |+.5308 |+.6348 | +.6857 |+.7012
" 0.4 |-1.3017]+.0457]+.1333{+.0872 +.0573 |+.0498 | +.0494]+.0091 +.1862 |+.3610 [+.4819 [ +.5524 +.5157
{" D.2 |-.5548 |-.0061|+.0486]+.0523 |+.0618 +.0737 |+.0787[-.0012 |+.0852 | +.2247+.3596 +,4521:]+.4846
© 0 |+.0256 o |-.0103][+,0169]+.0536]+ 0801 +,0894 0 |-.0515 |+.0846]+.2679 |+.4003 |+ 4469
Ryl+.0256 |-.9662 |~.7706 |-.3660 |-. 1029 |-~.0180 :
Y Y
e ) |
E; T Y ,
9 “Free 2 : M./- —|__p
» : Goetficient) (W) HA| |
¢ 2 : Moment = {Coefficient}( M <R
4 & Reaction = (Coetficient) (4 Ry
4 2 ) X
v g i' / /' My
3 1_x W
7/ 7
POSITIVE S1GN CCNVENTION

.

FIGURE 8 - Plate fixed along three edges, moment and resction
coefficients, Load VIII, moment at free edge.
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T My ‘ M,

Y/ la~xlo|l o |02 )| 0.4 | 06]08] 10 0 02 | 04| 06 i 08] 10

"o |712a22 |+.04717.02031+.0007|-.0126 |-.0204]-.0230] O | 0O 0 01 o0 0
® 0.8 |+.0073 |*.0025 | +.0018 | +.0006]~,0005 |~.0013{~.0015 |+.000 }+.0007 0011+ 0014+ 0017|+.0018
= 0.6 |-.0031|+.0000]+.0000|+ 0001 }-.0000 +,0000 | ~.0000 |+.0000 |+.0000 ;+.0001 |+.000+ |+.0001 +.0002
1" 5+ |+.0005 |-.0000 |=.0000 | +.0000 | ~-6000 |+.0000 |+ 000 |-.0000 0000 |+.0000 |- 0000 |+.0000 |+.0000
o [0z [+0000 |-.0000 = 0000]~.0000 | -.0000 |-.0000 | -.0000 |-.0000 |~.6000 |~.0000 10000 |-.0000 [~.0000
S 5 T1+0000] o |*+.0000]-.0000]-.0000|~.0000]|-.0000| " o |- 0000 |- 0000 |~.0000 |- 0000~ 0000

T~y [+ 0000 |+.0000 [+.0000 [+.0000 +.0000 |-.0000 )
+2.3750]+.1522 1+.0587|-.0018 [~.0393 |~.060! =.066/ 0 [} 0 0 0 0.

1.0
« | 0.8 [+.1072 |+.0278 |+.0175 |+.0050 [~ 0058 |~.0129 |-.0154 70086 |+.0067 |+.0091[+.0115 [+.0131{+.0136
= [5.6 [-.0306 |+.0024 [+.0027 [+.0015 [~ 0002 |~ .0015 |-.0019 |+ 0005 +.0012 |+.0024 |+.0038 |+.0043 |+.0046
" 0.4 [-.0120 |~.0003 |+.0001 |+.0002 |+ . +.0001 |-.0001 [+.0001 |+.0004 |+.0006 {+ 0008 |+.0009
<« [[o:z7]="0020]-.0002 |-.0001 |+.0000 | _P_‘.pogl_-.oooo 0000 +.0000 |+.0001 |+.0001 |+.0001
° o [*.0002| 0 _I-.0000]- 0000 Z0000| ©0 |-.0000]|-.0001]-.0001 |- 000t {- 0001}
ATy |+ .0002 i+.0005 |~.0004 -.0017 -
1.0 |+3.3048 |+.2723 [+.0947 |-.0084 | EACETE WK 0 4 ) 0 0 0
0.8 |+.3317 |+.0857 [+.0482]+.0103 {~.0a31 [301771 [+.0185]+ 0226 [+.0261 | +.0284 +.0291 |

| =-0123 |+ 0038 1+ o06a]+.0107 | +.0147]+ 0174 [+ 0184
j-o02t +.0004 +.0017 [+.0036 | +.0056 +.0070 | +.0075
-.0000 |=.0001 {+.0003(+.0010 | +.0017 |+.0022+.0024

0.6 _|-.0370 [+.0189 |+.0154 | +.0064
~.0433 | +.0020 | +.0034 1+.0023
0.2 |-.0150 |~.0004}+.0004 {+.0006

o/p= Y

0 |~.0006 0 - |-.0000§-.000! 2.0000] o |-.0002|-.0003 |-.0003 |~.0002}-.0002
[Ry—~=Ry |-.0006 :-.0032]|-.0087 -.009!

1.0 |+4.0661]+.3938]+.1268|~.0162 -.44974 0 | © 0 0 0 0
~ 0.8 |+.6108 |+.1656|+.08.6]+.0132 —.0769 [+.0331 |'+.0330 |+.0366 | +.0393 [+.0407|+.0412
= 0.6 |+.009% [+.0555]+.0391{+.0130 =0324 |+.0111 [-+.0161 |+,0238 |+.0306 |+ .0349 |+.0364

1} 0.4 |-.0659 |*.0139(+.01401+.0071 ~.00t5 |-.00791~.0103 |+ 0028 |'+.0063 {+.0117 {+.0169 +.0205[+.0218
o 0.2 |~.0470 [+.0012 |+.0036]+.0028 [+.0009 ;~.0008|~.00i4 |+ 0002 {-+.0022 +.0053 |+.0085 | +.0107 |+.0116
=) -.0139 o |-.0001|+.0003|+.0009 | +.0014{+.0016 | 0 |-.0004{+.0013|+.0043 +.007} +.0002

Aoy |=.0139 |=.0341|-.0344 |~.0141 |+.0069 [+.0154

70 |+5.2885(+.6266 |+.1803 | ~.0334 [~.1463 ]| -.2036{~.2213 0 [ 0o | o 0 0
= 0.8 |51.1657|+.3486 |+.1514 | +.0098 | ~.0788 | ~.1268~.14201+.0697] +.0618 +.05911+.0568|+.0851 |+.0544
b 0.6 |5.1509 |+.1613 |+.0957 [+.0218 | -.0346]~.0682[- 0791 | +.0323}+.042! +.0546; +.0633 | +.0679 |+.0694
" 94 |- 7083 |+.0588|+.0481 | +.0188 | -.0088] -.0267]~.0327 |+.0118 | +.0240 +.0408 ' +.0548 | +.0636 [+.0666
2 0.2 |-.1770 |+.0096 [+.0170]+.0116 |+.0050] +.0009 ~.0005 [+:.0019 [+.0146 |+.0328; +.0503 | * +.0627 |+.0672]
A 0 -.0495 0 +.,0003 | +.0050)+ .0115]+.0168]+.0187 0 +,oo|3 ry 0250 Jos1T |+ < 0839 |+.0937

T~ Ty|-.0495 '-.1823 | ~.0848 |+.0815 [+ 2120+ 2598 .

170 [+6.2523|+ .8094 |+.2040 | ~.0548[~.1818|-.2421{~.2601] 0 0 | O 0 0 0.
- 0.8 |+1.5675]+.5022|+_1866| —.0041|=.1093}~.1611|= 1766 [+ 1004 +.0834 '+ 0746 |+.0688 |[+.0655 [+ 0644
. [oTe [erzie0]+ 2s7ifs 13334 G199] T0529] <0906 |~ 1021 |+ 0814 |+.0697 |+ 0873 [+.0978 [+.1030 |+ 1046
a 5.4 |- 1974 |+ 1018+ 0760[+.0255]~ 10417 - 0314[~.0372 |+ 0204 . #1291 |+ 1349
> 0.2 1=.3370 |#.0189|+.0304|+.0218|+.0468]+.0158]+.0160}+.0038 | +.038! +.0860 [+.1321 |+.1547 764

0 |=.1014 o |5.0020]| +.0169|+.0346]+.0476[+.0523] o {+.0100}+.08431%.1728 . 2379+ 2614

ARyl .1014 |~.3394[~.0539+.2910 [+.5246 |+ 6042 i :

70 1+7.3629|+.9388)+.1505 |—.1029]~.1904 |~ 2162 |~.220 0o | O 0 0 0 0
- 5 8 |51.8569]+.62961+.1579 |~.0437 |~ 1174 |- 1386 |~ 1423]+.1259 +.1034 [+.0968+.0968 [+.0990 i+ 1001
hid 0.6 |+.1702]+.3478[+.1299|—. 0015 —-.0515 |~.0639|~.0654 [+.0696 |+.1150 + (507 |+.1765 |+.1936 L +.1997
" 0.4 |- 3603 |+.1483 |+.0862 | +.0257 |+.0062 |+ 0058 |+.0075 |+ 0297 +. 1080 | +.1878|+.2516 [+.2931]+.3076
<L 03 |~ 5823 |+.0330|+.0427|+.0420[+.0546 [+.0673+.0722 | +.006§ 3.0996 | +.2246|+.3374 [+.4121 |+.4378
o 0 1= s985| 0 |+.0125|+.0532]|+ 0908+ 1144 )+ 1223] O - 0623 ]+.2658|+.4538[+.5722 [+.6117

Ayl—. 1985 |- .3944]+.2295[+.7018|+ 9426410130
1 . | Y
peesmQeneemmnenGee : :
Lo l P F '
T 2N . PL
] “Free i : My -
: | . 2 ) Moment. = (Coefficient)(Fbj ST, !
} z:: Reaction * (Coefficient)(F) &,
i v : . 7 X
7 ~ : I,
: 2000 G v
] ’ : POSITIVE SIGN CONVENTION
FIGURE O - Plate fixed along three edges, moment and reaction
coefficients, Load IX, line load at free edge. )
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My My .
Wy |¥o—>i 0 Jo2| o4 osfo8]1.0] o [02]04]06] 08] ro
. R: Ry |+.0063|+.08091+.0996 [+ 1127 [+.1204] *. 1229
2 1.0 {+.0063 0 0 0 0 0 0 Q 0 0 0 0 0
- 0.8 1+.1242 [+.0049 |+ 0021 |+.0001|~.0013 |~.0022 |-.0025]|+.0010 |+.0004 |~.0001|-.0004 |~.0006 -.0007
" 0.6 |+.1254 4+ 0052 +,0023 |+ 0002 [~.0014 |~.0023 | -.0027|+.0010 |+.0005 |+.0000|~.0003 |- .0005 |-.0006
o |04 [+.1253 1+.005+}+ 0023 |+.0002 |- 0014 |- 0023 ]~.0027|+-6010 |+.00085 |+.0000 |-.000> |- 0005 |~ 000
o |02 I+ 1185 [+ 0048 |+ 0021 [+.0001 |-.00/3 |-.0021 |~.0025 |+.0010 |+.6004 |~.0001 ~.0004 [~.0006 [-.0007
0 +,0504 0 +.0001 |+.,0003 |+.0005 [+.0006 {+.0007 0 +.0006 }+.0016 |+.0025 [+.003) |+ 0033
By - = Tr 08041+ 0120 | +.0565 | +.0801 | 1.1082] .1146
Re Ry |-.0097+.0412 ]+ 10353 |+ 1482 |+.1728 | +.1808
" 1.0 [-.0097 0 0 [0 0 0 0 0 0 0 0 0 0
=~ 708 |+.2366 |+.0165 |+.0067 =.0002 |~.0047 |=.0073 [~.0081{+.0033 [+.0009 [~.0011 [~.0026 |-.0036 |-.0039
" 0.6 |+.2557 |+.0201 |+.00 +.0003 |~ .0056 |-.0091 —._0122 +.0040{+.0016 [~.0003 |-.00!8 [-.0027 |~.0030
o 0.4_1+.2520 {+.0196 [+.0085 [+.0002 |~.0055 | ~.0088 |~.0099 |+.0039 | +.0015 =.0004 {~.0019 {-.0029 {~-.0032
°\ 0.2 |+.1908 [+.0138 |+.0053]~.0003 [=.0039 |-.0059 |~.0068]+.0028 |+.0007 |~.001) ~.0024 ]-.0032 {-.0035
-0 +.029% [ +.0005 [+.0013 {+.0020]+.0025 [+.0027 0 +.0024 |+.00631+.0101[+.0126 |+.0135
Ry —» 1+.0295 [+.0235 |+ 1131 ]+«.1788 |+.2176 | +.2304
Ra™\Ry |~.0466 {+ 0061 |+ 1237 |+.1983 | +.2397 | +.2530
o 1.0 [~.0466 0 0 0 0 0 0 0 I 0 0 0 0 0
N 0.8 [+ 3265 [+.0301[+.0109 |~ 0013 |~.0089]~.0130|~.0143]+.0060|+.0008 |-.0038 |~.0073 |~.0095 |-.0102
" 0.6 1+.3819 I+ .04031+.0161 [~.0007 |=.0116|~.0177 |~.0197 |+.0081 |+.0023 [-.0028 |~.0068 |-.0094 |~.0103
o }—0:4 ]*.36241+.0374]+.0148]-.0008 |=.0108]—.0163 |~.0181|+.0075 |+.0020 |-.0028]~.0065 |=.0089 |~ 0097
By 0.2 |+.2164 |+.0211]+.0075{-.0010 |~.0059]~0085 [~.0052]+.0042 |+.0008 [-.0019 |~.0038 |~ .0048 |-.0052
0 |~.0013 0 {*+.0010+.0027 {+.0043[+.0084]+.0058] 0 [+.0051[+.0135]+.0215|+.0269 |+.0288
Ry —~ |-.0013 |+.0310+.1684 |+.2663 |+.3238 | +.3427 |- : S R
Re Ry |-.0902 [="0050|+.1570 |+.2529 | +.3034 |+. 3192 - B -
~ 1.0 |-.092] o0 | o 0 0 B 0 ] o N ) - 010 0 -
= 0.8 1+.3904 |+.0412]+.0128 |-.0035 |~.0126 I~.0172 | ~.0186 |+.0082 |=.0005 |~.0083 |=.0143 |~.0180 |~.0192
" 0.6 |+.4751 I+.0572|+.0197 |~.0036 |=.0172 |-.0242 |-.0263 1+.0114 |+ 0013 |=.0083 |~.0159.|=,0207 |~ 0224
o | 0.4 1+.4302 |+.0508 |+.0173 [-.0033 |-.0152 |~.0212]~.0230 |+.0102 |+.001 I [~.0072|~.0137 |=.0177 |<.0197
> 0.2 [+.2047 1+.0246{+.0078 |-.0017 |~ 0065 |- 0086 |~.0092|+.0049 |+.0009 |~.0017 |~.0030 |=:0036 |~.0037
9 |-.0270] 0O  |+.00!9]+.0080 |+.0078 {+.0096 [+.0402 | 0 . |+.0094 {+.0246{+.0388 |+.0480|+.0512
Ry—> 1~.0270 | +.0571 |+ 2350 |+ .3590(+.4297 [+.4525 —— T .
Ra ™Ry [~.1465 |+.0482 [+ 2410 |+ 3343 |+.3758 | +.3874 i
- 1.0 [~.1465 0 0 0 0 0 0 0 0 0 0 |0 0
- 0.8 |+.4416 |+.0490|+.0086 {~.0090 |~ 0163 |~.0189 |~.0196+.0096 |~.0080 [~.0197 [-.0296 |~.0354{-.0373
" 0.6 _|+.5465 [+ 0695]+.0142]|-.0116 [~.0238]~ 0265]~.0274]+.0139|~.0054 |—.0233 |~.0366 |~.0447 |~.0473
0.4 |+.4698 {+.0594|+.012) [—.0097 [-~.0185~.0214|~.0221)+.0119 [~.0039-.0177|-.0277 | ~.0334]~.0353
}n 0.2 |*+.1759 | +.0257 |+.0053 |~.0029 |-.008¢]-.0052]=.0050}+.0081 [+.0013 |+ .0009]+.002 1 |+.0034 +.0040
0 [-.0830 0 |+.0041[+.0098 {+.0144]+.0171]+.0180] 0 [+.0207[+.0492}+ 0719 |+.0854+.0898
Ry = |-.05301+.1403 {+.3658 [+.4989 |+.5644 |+,5837
Ry~Ry |~.1593 |+.1304 ]+ 3059 |+ 3709]+.3922 |+, 3969
1.0 1-.1593 0 0 0 0 0 { 0 0 .1 0 0 0 0 0
= 0.8 |+.4456 |+.0465[+.0014~.0129 |~ 0164 [~.0166]~.0164]+.0093}~.0125 [~.0294|-.0403 |-.04614{~.0479
" 0.6 {+.5491 |+ 06641+.0037}~.0174 |~.0225~.0227.[~.0224]{+.0133 |~.0137|-.0363]=.0512 |~.0592]1-.0617
o] 04 |+.4658|+.0562({+.0031{~.0142]~-.0176[~.0172[~.0168]}+.0112 |~ 0101 (—.0265]-.0367 |~.0418]~.0434
Er 0.2 |+.1622 |+ 0237 ]+.0018]~.0033 [~.0027 ]~ 0014 |~.0008{+.0047 |+.0015 [+.0035 [+.0069 | +.0095 [+.0104
0 |-.0584 0 [+.0067{+.0138:{+.0187]+.0211|+.0219] 0 [+.0334[+.0697|+.0934]+.1056]+.1093
Ry ~+ |~.0584 |+.23791+.4659 [+.5707|+.6115 [+.62(8
Re Ry |-.1387 1+.2509 [+.3666 |+ 3870 [+.3870 |+.3859
o~ 1.0_1-.1387 0 0 0 0 0 0 0 0 0 0 o [ o
- 0.8 [+.4395[+.0368 {~.0086]~.0152 {-.0143|~.0129|=.0124|+.0074 |-.0238 |~.0420(~.0505 |-.0538 |-.0547
“ 0.6 }+.5302|+.0531(=-.0110]-.0207 [~.0191]~.016y[~.0162]+.0106]-.0289 |~.0533]|-.0648]|-.0693|-.0704
0.4 1+.4497+.04471-.0090(-.0160 |-.0139(~ 0t18]- 0111 ]+.0089]-.0211]|-0376]-.0445 |-.0468 |~.0474
& [T0.2 [+.1568 [+.0184 |~.0020]=.0018 I+ 0007 +.0021 |+.0026+.0037 [+.0028 [+.0082{+.0125]+.0147|+.0153
° O [—-0456) O |+.0118]+.0192 [+.0225[+.0236([+.0239] o0 [+.0576]+.0959|+. 1123 |+ 1180]|+.1194
Ry —+ |- 0456]+.3937}+.6702 {+.6160 |+.6244 | +.6252
Y
X — ]//f
H — Mx | ——#
) : — Moment = (Coefficient){pb?) { R
s — Reaction = (Coefficient)( pb) ‘ %
v ! — 0] 5 X
. . — p
[ ] = e "
1 o
. e - POSITIVE SIGN GCONVENTION

FIGURE 10 - Plate fixed along three edges--Hinged along one
edge, moment and reaction coefficients, Load I, uniform load.
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mbj
C2/3


[}

: M, My
b [*%—] o J 02| o4 ] o6 |08 |10 [o02] o04] 06 0s]
Az~ Ry |~.0008 |~.0025 [~.0007 [+.0007 }+.0017 |+.0020 ;
= 1.0 |-.0008 0 0 ) 0. 0o [ .0 0 0 [ 0 0 )
= 0.8 |+.0076 |+.0005 [+.0003 |+.0001 ]-.0001]-.0002(-.0003]+.0001][+.0001]+.0001{+.0001[+.0001]+.0001
n 0.6 |+.0967[+.0039 [+.00¢7 [+.000% |<.0011]-.0017]-.0020]+.0008]+.0003]-.0000[~.0003 [~.0004 {-.0005
o |04 |+.1252 1+ 005r|+.0023[+.0001 [-.0014]-.0023]~.0026|+.0010 |+.0004 [-.0000 |-.0003 |~ 0005 |~.0006
o~ [[o:2[+.rise{+.0048 [+.0021 |+ 0001 ]-.0013 [-.002)[~.0024{+ 0010 }+.0004 |~ 0001 [~.0004 |-.0006 [-.0007
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" 0.6 _|+.2728 |+.0277]+.0109]-.0006[-.0080]-.0121]-.0135]+.0055]+.0014 |=.0023|=.0051 [-.0068 |-.0074 |
o |04 [+.3450 [ +.0329 [+.0122 |-.0014 |- 0097|-.014 1 |~.0156 ]+ 0066 [+.0012 |~.0036 |-.0074 |-.0098 [~-0106
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-0 {+.0016 0 . }+.0010:{+.,0026 [+.004.1]+.0051}+,0085] - .0 ' |+.0050]+.0131]|+.0206]+.02%56 |+, 0274
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" 0.6 ]+.3350 |+.0390}+.0133 [~.0025]~.0017|-.0165|~.0186{+ 0078 |+.0006]|—.0060|—.0112 |~.0144 |~.0155
o | 0.4 [+ 3964|+ 0425)+.0131[~.0038|=~0129|-.0173]=.0187 |*+.0085]|=.0002 |-.0081|~.0140|-.0177]-.0190
= 0.2 [+.2096 |+.0226]+.0062]|~.0023 |-.0062 |-.0078 |-.0082]+.00451+.0001|-.0030]~.0049]~ 0058(-.0060
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< [To0.2 {+.1871[+.022a+,0032][~.0035]-.0049]|-.0047 |—.0045|+.0045]~.000% {—.0023 |~.0022 |-.0015 [-.0012
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‘'FIGURE 11 - Plate fixed along three edges--Hinged along one edge,
moment and reaction coefficients, Load II, 2/3 uniform load.
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o Loz + 1100 | +.0044] +.0019] +.0000]—.0012[—.0019 |- 0022 +.0009 | +.0003 |~.0001] -.0005]—_.0007]--.0008
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o |24 T 0652|+.0055|+.0025| +.0001]|=.0015 |—.0025 = 00281 +.0011|+.0005|+.0000| - .0004 ] —.0006 | —.0007
S [Lo.2 ]+.1703 +.0105]+.0034] =.0008 | —.0032 | —.0044 | ~,0047} +.0021 +.0001{—.0017 | -.0032]~ .0040}~ 0043
5 [+0354] 0. |+.0004|+.0011[+.0017][+.0021 T.0003] 0 |+.0022]|¥.0057|+.0087]+.0i07|+.0114
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" 56 |+.0169]+.0038|+.0021|+.0004]~.001a]~:0018 —0021{+.0008 | +.0007 | + .0006| +.0005[+.0005| + .0005
o o4 70953 | +.0100] +.0036] ~.0003]~.0029] —.0043 —0047]+.0020]+.0006 |- .0008|—.0019 | ~.0026] - .0029
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" 06 |+.0302] +.0065] +.0031] +.0002{~.0018 — 0029 ~.0033] +.0013 | +.0008] +.0003]~.0002 | — :0006 =~,0007
o |04 [+ .1082i+.0124 +.0038]|—.0012] =.0038]—.0049] = +.0025] +.0001|—.0022] —.0040] — .0051| - 0055
S [[o.z |+.1848 = 0131]+.00i5[=.0027| = 0040|—.0043|~,0043]+.002 —.0019 | —=.0052|— .0072] =0081]-.0084
+.0094] O +.0013 | ¥ .0029] +.0040] +.0047]+.0049 01 +.0066]+.014% |+ .0202|+ .0236] +.0246
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{04 [rt1avi+ 01321+ 0018 —=0027|-.00a1| - .0044] —.0045| +.0026]~ .0014 | ~.0049 = 0073 =.0066]— .009!
O [To.g [+.1760][+.0113]|~.0008] ~.0032 — 0032 | —.0029| ~.0027| +.0023] —.0038 | —.0067 | —.0076 ~0078} -.0078
e o 1+.0052] O |+.0024] +.0044]+ 0057 7.0063)+.0065] 0 |+.0012 +.0222|+.02084]+ 0314 +.0323
fiy — |+.0052 ¥ 1676 +.2599]+.2954 |+.3085 +.3118 ]
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= [[o-z_|+.1749]+.0092]~ 002] —5030]=.0084 | =.0020| - .00 15| +.00i8 |~ 0051}~ .0072 —.0073]= .0070]|~.0068
o |+.0099] 0 [+.0033]+.0055]|+.0069 +0070[7.0071] 0 |+.0167|+.0274}+ 0326]+.034¢ +.0354
By — | .0099 |+ .2129|+.2870|+.3085 + 3147 +.31
B~ Ry |~.0211]|*.0036]+.0172}+.0138 ¥.0197]+.0195
o |10 {-o2ll 0 0 [ 0 0 0 1] 0 0 0 0 0o |
5% 798 | +.0170{+.0039|-:0002 0012 |- 0012|0010} ~.0008] + .0008{ - .0006] - 0021 ~.0030] - .0034| - .0036
" G & |+.0385| 0073}~ 0010] - 0024]-.0022| - 0019 ~"0017| ¥.0015]| =.0019]~.0049] —.00¢ 5| — 0071} - .0072
0.4 »JM«~0M4-nws—oms-omu—nm&~0ms+pme-nma-nms—oms-nno—ouL
& [0.2 |+.1900{+ 00s62|~ 0029 - .0023 = 0016 —.0014]|~.0013] + 0072 |~ .0065| - 00701~ 0065 —~.0062| - .0061
© 5 {+.0253] 0 | +.0047|+ 0066]+.0072] +.0073 T 0074 0 |+.0237]+.0329| + 0358} +.0367| +.0369
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FIGURE 12 - Plate fixed along three. edges--éﬂinged along one edge,
moment end reaction coefficients, Load 111, 1/3 uniform load.
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= Y
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=.0003{+.00241+.00641+.0092]+.0109 1+.0114

0 0 0 1 0 0 0 0

+.0010 |+.0005]+.0000 |-.0003 |-.0005[~:00G5.| +,0002

+.002( |+.0009|+.0001 I-.0006 {~.0009{=.0011 |+.0004

+.0031 1+ 0014 1+.0001 |~.0008]-.0014 |~.0016 ]+.0006
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=-0002{-.0002
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+,0038 [4.0016.]+.0000-.0010 {~.0017 {~,0019 |+.0008
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{+.03011+.0065|-.0048]|~.0097 {~.0115]|~.0119{+,0060

=0185({=.0196
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+.0280]+.0008|~ 0076 |~.0089 |+.0086|~.0064|+.0056 |=.0228]- 0235
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FIGURE 13 - Plate fixed along three edges--Hinged along one edge,
moment and reaction coefficients, Loed IV, uniformly varying load.
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9.2 [+.1415]+.0119+.0022]~.0019]|~ 0034 |~.0039]~.0040|+.0024]|~.0008 |~.0032 |~<0046 ~.0054]~_.0056
L |+.0064] © +.,0011{+.00261+.0037|+.0044]+.0047] O +.0056 [+,0129 [+.0187{+.0222|+.0234
Ry~ 1+.0064]+.0837[+.1762]+.3284 | +.2544|+.2622
j R~ Ry |- 0276]=.0216]+.0078|+.0249|+.0332|+.0356] ‘ ] .
1.0 [-.027¢ 0 [ 0 0 0 [ 0| © 0 0 0 0

G/b = '/2

»Y [0 [+0322|+.0072 70024 |-.0006|=.0022|-.0025 |- 0030 *.0014 |+ 0004 |~-0008|=-0020 =.0028]<.0031

0.6 _|+.0919 |+ 0142]+ 0035|6020~ 0045 |- .0054|—.0056]+.0028 |~.0003] -.0035|=.0060 |~ 0077 1= 0653
" 0.4 |+ 1649]+.0176]+.0024]~.0036|-.0056]—.0061|-.0062|+.0035 |-.0022]|=.0070]=.010Z 1= 01 73[=0Iz5
<0 [0z {+.1379]+.0108]+.0003|-.0024 |~,0027|-.0025] ~.0024]+ 0622 |- 0020 =003 <0043 —0043|-.0043
e 0 +.0010 0 +.0021]+.0043|+.0057]+.0065|+.0067 0 " |+.0106]+.0214]+.0285]|+.0323 +.0335

Ry ==+ |+.0010|+.1378] +.,22971+.2714(+,2888{+.2935
Ra\Ry |-.0329/-.0104]+ 0193{+.0321|+.0366]+.0376 . .
1.0 {-.0329f o0 | o 0 0 0o | o . 0. 0 0 [+ 0 0
0.6 [+0341[+.0073/+.0013|~.00157-.0023]~.0025]~.0025]{+:0015|-.0001]|=.0021|~.0038]|—.0048 ~.0051
0.6 [+.0928/+.0138]+.0013|-.0033]~.0045]~.0045]~.0045]7.0028|—.0018 |~.0060|=.0091]=.0107 -.0113
0.4 |+.1623]+.016t{~.0002|~.0046]~.0052|~.0049|=.0048]+.0032 |~.0044 |~.0097 |~.0127 |=.0141 =-.0145
.2 1+.1289]+.0093]~.00111=.0024[-.0019]~.00141-.0013]+.0013./=.0028]-.0039]|-.0035 |-.0031 -.0029
O _1+.0040] 0 ' |+.0031]|+.0055/+.0068][+.0074{+.0076] 0  |[+.01556|%.0275/+.03411+ 0371 +.0380
Ry <=~ 14+.,0040]+.1813[+.2613]+.2694]+.2987]+.3008 - :
Ry~Ry |~ 0339+ .0i/00{+.0313 |+.0354+.0354]+.0351]
1.0 |~.0339 0 0 0 -0 0 0 0 0 0 0 0 0
0.8_;+.0319 I+.0063]-.0006]~.0021{~.0020{~.0017]~.0016]|+.0013 [~.0015|~.0042]|.0057 |~.0063|=.0065
0.6 [+.0878+.0112]~.0019]~ 0041]|-.0037|=.0032]- 0031}+.0025|~,0047|=.0095|~.0118|~.0128]=.0131
0.4 |+.1577]+.0123]-.0034]-.0048[~.0041|-.0036]~.0034 +.0025|~.0080[-.0129(-.0147 |- 01837~ .0154
0.2 _f*.13651¢.0065{-.0021{~.0017|~.0009|- 0006~ .0005|¥.0015]~ 0045 ]| 00se| ~ooea |- voin]. von
0 |+.0169) 0O |+.0047;+.0069]+.0077|+.0080|+.0080| © |+.0£35|+.0346|+ 0386+ 0399|+ 0402
Ry —~ [+.0169(+.2361|+.2888 [+.2992 | +.3007|+.3008 .
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FIGURE 14 ~ Plate fixed along three edges--Hinged along. one edge,
moment and reaction coefficients, Load V, 2/3 uniformly varying
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M, My
Vb 1% —] 0 Jo2 o4 o6 08|10 © [o02 oa o608 | 1.0
Re~fly |+.0000 | ~.0000|-.0000~.0000~.0000~.0000 .
= 1.0_{+.0000] O 0 0 0 ) 0 0 0 0 0 0 [
- 55 1=0000 |=.0000 | +.0000 |+.0000 | +.0000 |-.0000]-.0000{=.0000{+.0000 i+.0000 +.0000 |+.0000 |+.0000
" 55 1= 0001|0000 |+.0000]+.0000 |-.0000 [~.0000 [~.0000 [+.0000 |+.0000 |+.0000 +.0000 |+.0000 |+.0000
o |04 _[+.0040[+.0002]+.0001]+.0000 1=.000| = 0001 1-.000, | ¥.0000 | £.0000 |+.0000 {+.0000 |+.0000 i+ 0000
S [0z _J*:0459]+.0017 |+.0007]+.0000 5005 |~.0009]|-.0008|+.0003 |+.0001 |=.00C1{~.0001 |-.0002|{~.0002
6 Tr 0369 0 |+.0001]+.0002 |+0004+0004]+0005! 0 [+ 0005+ 00!2 ¥.00181]+.0022 [+.0023
: M, — |+.0369|+.01761+.0505|+07221+.0041}¢+.0879
e~ Py |~.0000 {-.0003|-.0002 |~ 000} -.0000]+.0000
- 1.0 |=:0000] _© 0 0 0 0 0 0 0 ) 0 0 0
~¥ [5°8|=.0003 |+.0000 |*.0000+.0000 |~.0000 |- 0000 [-.0000 | +.0000 +.0000 |+.0000 ¥.0000 | +.0000 |+.0000
w | 0.6 _|+.0004 [+0002 [+,0002]+.0001 ~0001 |-.00011=.0002|+.0001[+.0001 |+.0001]+.0001|+.000! | +:0001
o |04 [+0128]+0014 +.0007]+,0001 |=.0004 |—.0008|=.0007 | +.0003 |+.0002 |+.0001 | +.0001 ]+.0000 +.0000
T [[o.z [+.06931+.0040 + 0013 |=.0003 |=.0012 |~.0016 |-.0018 | +.0008|+.0001 |~.0006|~.00t2 |-.0015 |-.006
: 6 [+ 0297 O  |*.0003+.0006]+.0009(+.0011]+.00'2] O }+0014}+.0032 +.0046 | +.0055 | +.0058
TR, — [$.0297 |*,0415|+.0069[+.1126 |+.1256]+ 1295
R~y |-.0007 |=.0019-.0009 |+.0000{+.0007}+.0003]
@ 1.0 |-.0007] 0.t 0 0 0 0 o | 0 0 0 0 0 0
X 0.6 [+.0002]+0003 [+0002]+.0001]-.0001 |-.0001]-.0002{+.000! +.0001 1+.0001 | +.0001]+.0002+.0002
" o6 170036 |+.0010 |+.0006]+.0001]~.0002 |~.0005]-.0006] + .0002]+.0002 |+.0002]+.0002 +.0002 |+.0002
o [To4|+0z16]+.0028+.0012 0000 = 0009 |=.0012]=.0013 |+,0006+.0003 |~.6000}{~.0003[~.0005|~.0005
5 [[o.z |r.0788]+.008 +00101=.0008 |=.0016 |=.0018 [—-0019 |+ 0010 |-.0003 {-.0014 |- 0022 |-.0027 | ~.0023
o |+o0228] 0 |+.0004]+.0009+.0013]+.0015]|+.0016] 0 [*.0020]+.0344 0063 |+.0075 |+.0078
Ry — |+.0228]+.06151+.1076|+.1314 |+.1428 +.1461
Ay |-.0020]~.0037 |-.0012 [+.0010 }+.0023 +.0028] - - L
~ .0 _|-.0020f ¢ 0 0 0 0 0 0 0 0 0 0 0
¥ o5 150019+ 0007 |+.0004]+.0001[-.0002~.0003]=.0004{+.0001}+.0001}+.000} +.00011+.0001]+.0001
" 06 |+ 0073 % 0018 |+.0009|+.0001 =000 |=.0008]~.0009}+.0004]+.0003 +.0003|+.0000]~.0000]-.0001
o [0:41+.02581+.0035 +.00121-.0003 5010 |=.0014 |=,0015{+.0007 |+.0002 |—.0004|—.0008{~.0012|~.0013
S [0.2 |+.0769]+.0050]+.0004 = 0013 |=.0018 |=.0018 |=.0015 |+.0010|-.0007 |~0020|-.0028}~.0032}~.0033
o 1502031 0 _ |+.0006(+.00t3{+.0017.[+.0019|+.0020{ O }+.003! +.0063|+.0085]+.0097]+.0:01
- Ty — |+.0203|+.0812[+.1252]+ 1449[+.1532]+.1954 0
T, [=.0044 |~.0043+.0004 |+.0034 [+.0049 | +.00334 __ . .
1.0 |—.00441 0 0 0 0 [ 0 0 §.0 [ O 0 0 0 0
X [To. |+.0040]+.0011|+.0005}|-.0000}-.0003|~.000% =70008 |+.0002 |+.000 1 |=.0000{-.0002}-.0003]|~.0003
" 56 |5 0106 |+.0024 [+.0008]-.0002 |~.0007|~.0009 |~.0010{+.0003 +.0002 |—.0002]—,0006]—.0009{-.0010
54170273 |+.0038 |+.0006]-.0007 |-.0012-.0012 |-.0012 ]+.0006{-.0002 —.0011]-.0018 |-.0022]-.0023
L2 [0z [*.0739|+.0041|-.0005[~.00i2|~.0012|~.00i0 = 0010 [+.0008]|=.0015 |-.0027{—:0031]~.0032{~.0032
e 6 150216 0 |*.0010[+.0018 |+0022+.0024]+.0025] ' 0 |+.0032 +.0091|+.0111]+.0121]+.0124
' R, —= |+.0216|+.1096|+ 1449+ 15651+ 1604 |+.1613}
R Ry |=.0054 |~.0026{+.0024 [+.0046 | +.0054 +.0056]
T0 |-.0084f 0 |1 0 I 0 0 0 0 _ 0 0 0o |- O 0 0
- 5.8 |7.0045]+.0012 [+.0003 |~ 0002 |-.0004 |~.0004]-.00041+.0002 |+.000! = .00021-.0005]-.0006|~.0007
1 0.6 1%.0110]+0024 |+.0004|=.0003 |~.0007]-.0007|-.0007{+.0003 — 0000 |—.0006 |~.0011 [~.0015]—.00i6
o ™04 {+.0262+.0035|=.0000|=.0070 |=.0010}-.00i0]~.0009}+.0007 ~-5006 |-.0017 |—.0023 |—.0026[~.0027
S [T0.z |+.0740)+.0033|~.0008|~.0011-.0003]-.0008 0007 +.0007|=.0021|-.0029|~.0030(~-.0030]-.0029
617 0z61] 0 [*.0014%.0022|+.0025[+.0026]+.0026] 0 |+.0070 T 0108|+.0124[+.0151]+. 0133
- R, —» |F.0261|*.1273|+.1538+ 603+ 1619]%.1623
R, ]-.0058 | *,0008 |+.0045]+.0052 {+.0052 |+.005!
~ 1.0 {-.0058] O 0 | 0 0 0 0 0 0 0 0 0 0
X 0.8 |+.0044]*.0011]-.0000]|-.0003 |~.0003|~.0003 = 0002 |+.0002|-.0001—.0005|-.0008 |~.0009|-.0009
" 56 |70101]+ 0021|=.0002[-.0007 |~.0006 [-.0005|-.0005]+.0004]-,0004 ~0012|~.0017|-.0018 |-.00+9
o |04 110232 + 0027 |~.0007|=.0010 |-,0008 |~.0007|~.0006 {+.0005|~.0014 }~ 0024 ~.0028 |-,0029 |~.0079
L 17 Tr.0818|+.0021|-0011|~.0009]~.0007]~.0006}~.0006 T 0004]=.0026 |-.0030]|~.0028|-.0028 [-.0027
° o |+o0360] 0 _ |+0019(+.0025]+.0027 |+ 00271+.0027} 0O ¥.0095|+.0125|+.0135|+.0136 {+.0136
R, — |+.0360+.1454]+.1600]+ 1619 [+.1621[+.1621
Y Y
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My My
Yo J¥a—1 o Jo2]o0a ] o6 os ] to] o ]oz]oa]o6]os] 1o
Ri\Ry [-.0000{+.0000(+.0000 |~.0000 |-.0000|~.0000
= [ 10 {=lo000] o 0 0 0 0 0 0 0 0 0 0 0
= 0.8 |—.0000 ]|-.0000]~.0000]-.0000 ]+.0000 |+.0000]+.0000]—.0000|-.0000 |-.0000 | +.0000 | +.0000|+.0000
" 0.6 |=.0000 |-.0000]+.0000]+.0000 |+.0000 |+.0000]+.0000 | =.0000]+.0000 |+.0000 | +.0000 |+.0000|+.00060
o |04 ]-.0600]+.0000(+.0000]+.0000 |~.0000 |~0000 | ~-0000 | +.0000 |+.0000 | +.0000 | +.0000 | +.0000 | +.0000-
S [[0Z_|*.0112|+.0004 [+ .0002 [+.0000 {=.0001 [=,0002~.0002 |+.0001 |+.0000 | ¥.00001+.0600 | +.0000 | +.0600
" 0. |+.0237] 0 __|*.0001]+.0002|+.0002 | +.0003|+.0003] 0 |+.0003|¥.0008 [*.0012|+.0014]¢.0014
Ry — |+.0237 | +.0207 [+.0435]+.0563 |+.0628 | +.0646- ' ‘
s Py |~ €000 [~.0000]-.0000 |~ 0000 |~.0000 |-.0000
o | _1:0 }=.0000] 0 c_| o 0 0 | .0 0 0 0 0 0 0 .
"> [ 0.8 [-.0001 [+.0000 {+.0000]+.0000 |+.0000 |-.0000 |~.0000 | +.0000 |+.0000 | +.0000 |+.0000 |+.0000]+.0000 |
. 0.6 _]-.0001f+.0000]+.0000+.0000]~.0000]-.0000{=.0000}+.0000 [+.0000 |+.0000 [+.0060 |+.0000]+.0000 |
0.4._|+.0010 [+.0001|+.0001]+.0000(=.0600]=.0001|~.0001 |+.0000 F.0000 |+.0000 | +.0000 | +.0000]+.0000
;59 0.2 [+.0176[+.0009(+.0003]|~.0001]~.0002|=.0003|-.0004|+.0002]+.0001 |=.0001|-.0002 |-.0002|-.0002
' 0 [+.0214] 0 ' 1+.0002]+.0003][+.0004]|+.0005]+.0005] 0 |+.0008|+.0016|+.0021|+.0024|+.0025
Ry —~ |+.0214 [+.0405|+.0624 |+.0721]+.0762 |+.0773
: R Ty [=.0001]~.0003|=.0002 |-.0000]+.0001 | +.0001 , ,
D e |10 =000t} 0 0 0.1 0o 0 [ [ ) 0, 0 0 _|. 0
= |_0.8 [-.0000]+.0000]+.0000]+.0000|=-:0000|=.0000|=.0000 | +.0000 |+.0000 |+.0000|+.0000|+.00001+.0000
. 0.6 |+.00041+.0002[+.0001[+.0000|~.0000{=.0001|-.000!]+.0000]+,0000]+.0000|+.0001|+.0001|+.0001
o | 0:4 ]+.0028[+.0005|+.0002]+.0000|-.0001|—.0002]|=.0002]+.0001]+.000|+.0001 |+.0000]=.0000]~.0000
o~ |.0.2_[*+.0219][+.0013]+.0003]-.0002]|=.0004 |~.0004|~.0004]+.0003|+.0000 |~.0002 |~ .0004 [-.0005|~.0008
0 |+.0i96] 0 [+.0003{+.0003]|+.0004|+,0005{+.0005] O |+.0008]+.00186 |+.0022|+.0026]+.0027
Ry —= |+.0196]+.0516]+.0685|+.0758]+.0789]+.0797 R
‘ ReRy |~.0003 |-.0007]~.0002]+.0001 | +.0003|+.0008 - e e
e | 1.0 ]=.000 0 0 0 0 C 0] 0 [0 0 0. (RS
= [0.8_|+.0002 |+.0001+.0001|%.0000]=.0000].000 =.0001{+.0000|+,0000 [+.0000 | +.0000 | +.0000
w.] 0.6 [+.0010][+.0003]+.0002]+.0000|~.0001|~.0001]|-.0002]+.0001]+.0001 |+.0000|+.0000 | +.0000
o 0.4 [+.0036 [+ 0007 [+.0003]~.0000|—.0002]-.0003 |~.0003|+.0001 |+.000 1 |=.,0000|~.0001 |=.00
o | 0.2 1+.0214{+0012]+.0001]|~.0003]~.0003]|~.0003]|~.0003|+.0002|-.0001 |=.0004 |~.0006 | ~.00¢
+.0202{ 0 |+.0002|+.00044+.0006]+.0006 ) +.0006] 0 - |+.0012 |+.0022 |+ 0028 |+.003
Ry —= |+.0202|+.0595]+.0740|+.07921+.08 11| +.0816] .. . T R
ReS\Fy|=0008 {~.0008 |+_.0000 |+.0005 | +.0008 | +.0009] : e
- 1.0 [-.0008] 0 0 0 0 0 0 ] 0 0 0. 0] 0. 0
=~ ] 0.8 |*+.0006|+.0002|+.0001|~.0000]-.0001|-,0001]~.0001{+.0000]+.0000 |+.0000]-:0000|~.0000]~.0000
" 0.6 |+.0016]+.0004[+.0002|~.0000]=.0001}-.0002]=.0002]+.0001|+.0000]|~.0000}=.0001 |~.0001]|=.0001
0.4 |+.0039]+.0007(+.0001{~.0001|~.0002]-.0002|-.00021+.0001|+.0000]=.0001 | ~.0003 |-.0003 |-.0004
~& [T0.2_[+.0207]%.0010]-.0001|=.0003 |~.0003 |=.0002 |~.0002 |+.0002]=.0003 |-.0006]|~.0007 | =.0007|=.0007
e 0 |+.0233] "0 |+.0004|+.0006]+.0007|+.0007+.0007| O [+.0018 |+.0029]+.0034 |+.0036]+.0036
Ry == |+.0233+.0691|+.0791|+.0817|+.0824 | +.0826 ‘ -
Ry ~\Py [~0009 |-.0005]+.0003 {+.0007 |+.0603 | +.0003
1.0 |-.0009] 0 0 0 C 0 0 0 0 0 0 0 0
- 0.8_|+.0007 (+.0002 |+.0001|~.0000|=.0001]-.0001]|=.0001]+,0000|+.0000 |~.0000{~.0001]=.0001]—-.0007
*u 0.6 |+.0017|+.0004]+.0001|~.0001 |-.0001|-.0001|~.0001|+.000/]|+.0000 |-.0001|-.0002 |-.0002]|~.0002
o [ 0.4 |+.0037]+.0007(+.0000{~.0002-.0002]|~.0002|-.0002|+.0001]-.0000 |~.0002|~.0004 |-.0004]~.0004
o [[0.2_{+.0209 |+.0008]~.0002 |~.0003|~.0002 |-.0002|~.0002]|+.0002 |~.0004 |- 0006 |~.0007 |=.0007|= 0007
0 |¥.0270] 0 [*+.0005]|+.0007 |+.0007|+.0008]+.0008] 0 |+.0023|%.0033|+.0036 |+.0038(+.0038
| Ry —~"1-+.0270({+.0742|+.0811]+.0824 |+.0826 |+.0827 ’
Re Ry |=.0010]+.0001|+.0007 | +.0008 |+.0008 |+.0008 ], - -
~ L1.0 |=0010] 0 0 0 0 0 0 0 0 0 0 0 0
= [ 0.8 _{*.00071+.0002|-.0000|-.0001]~.000 |~.0000 |=.0000] +.0000]|—.0000 |~.0001 | -.0C 0 |~.00011=.0001
" 0.6 [+.0016 [+.0004|—.00001=.0001 |~.0001 |~.0001|=.0001|+.0001|=.0000|~.0002 |=.0003 |~.0003]|-.0003
o |-0:4 [+.0031]+.0005]-.0001{-.0002(-.0001|~.0001|~.0001|+.0001]~.0002 |-.0004 |~.0004 |~.0005]=.0005
S |7 0.2 [+.02321+.0005]=-.0003|-.0002]~.0001|~.0001]|—.0001|+.0001]-.0006 |~.0007 |~.0006 |~.0006]~.0006
° 0 |+0334] 0 |+.0006|+.0007 |+.0008 |+.0008]+.0008f. O |+.0030/+.003€ |+.0038 |+.0039]|+.0039
Ry —= [+.0334]|+.0789]|+.0823 |+.0826 |+.0626|+.0826| .
T Y
o
) y ! 1 ——— -
S 2R i}/"
*-Hinged ! . M, —
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FIGURE 16 - Plate fixed along three edges--Hinged along one edge,
moement and reaction coefficients, Load VII, 1/6 uniformly varying
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FIGURE 17 - Plate fixed alcng thr
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My My
T -
e T% =1 o | oz ] 04 [o06 o8| 10| o [o2][os [ o6 [ 08 [ 10
Br~R; |+.6697 |+5.4276|+4.9866]|+4.6846+4.5088|+4.4508]
= 7o 156697 |+.2000 [+.2000 [+.2000 | +.2000 [+.2000 {+.2000 }+1.0000 31.0000]+1.0000]+1.0000[+1.0000]+1.0000
- 58 |=30788]=.1142 |-.0481]|-.0003 [+.0322]+.0509|+.0571]~.0228 —.0080|+.0046|+.0142 |+.0201[+.022!
" 06 [=.0357]|-.0072 |=.0050|-.0016]+.0015[+.0037]+.0045[~.0014 ~.0017|-.0024|—.0031[-.0036]|-.0038
o [[0.4_[+.0069]-.0001{~.0002}=.000] = 9070 |-.0001|=.0001 |-.0000|—.000 | |~.0002{~.0003 |~.0004|~.0004
> 0.2 |7.0007 |+.0000]+.0000]—.0000 {~.0000}~.0000{~.0000+.0000 +.0000 |-.0000]-.0000 [~.0000{~-.0000
% 1r0001] 0 |*.0000|+.0000|+.0000]+.0000{+0000] 0 7.0000 |+.00001{+.0000 [+.0000]+.0000
fy — |+.0001 |-.0000]~.0003 |-.0003 |~.000% |+.0015
ol | +1.5770(+5.9371|+4.6774|+3.8986[+3.4755]+3.3414
o T [11.5770]F.2000] .2000[+.2000 |+ 2000 |+ 2000 [+.2000 { +1.0000 T1.0000]+1.0000] £1.0000 [+1.0000[+1.0000
= 0.6 |-5.4606]-.3206(~.11041+.0193 |+.0961 + 1366 |.1491]-.0641]- 0052]+.0a85]+.0901 |+ 1160]F 1247
" 5.6 |- 4874|-.0780(-.0459(-.0097 [+.0199|+.0387]+.0452}-.0160 Z0144|=.0143|-.0143[-.0141]-.0140
o |04 |+0172 0119 |-.0095|~.0039 [+.0021 |+.0065 |+.0081]|~.0024]|~.0036]-.0059 ~.0081]-.0097]|-.0103
> 0.2 |+.0192 |-.0006 |=.0011}=.0009|~.0002]+.0004[+.0006}~.0001}=.0006 ~.0015|-.0023]-.0030{~.0032
o J+.0045] 0 |+.0000{+.0000]+.0000]~.0000{-.0000] 0 [+.000! +.0002]+.000 1 [-.0001{~.0001
Ry —— |+.0045]+.0048]+.0095+.0094+.0079 |+.0070 -
A ~lly |+2.4931]|+5.9109]+4.0989]+3.10011+2.5998 +2.4478|
© 10 1+2.4931[+.2000|+.2000|+.2000|+.2000 |+.2000 }+.2000 |+1.0000|+1.0000 +1.0000]+1.0000 [+1.0000{+1.0000
- 0.8 1-6.6647|~.4602|—.1190{+.0567[+.14561+.1870]+.1991]|-.0920{+.0241 +.1265|+.2060|+.2526]+.2680
" 06 |-1.2696|-.2103|-.1015|-.0084[+.0576{+.0960|+.1085]~ 042! =.02761~.0122 |+.0026 |+.0132]+.017!
o |04 [-.1792 = 0677 |- 0432]-.0119|+.0157|*.0341(+.0404]|-.0135[-.0145[-.0179}-.0210 ~.0229|-.0235
= 9.2 |+.0538]|-.0126]-.01181-.0057]+.0014]+.0066]+.0086{-.0025 —.0054(—.0099|~.0144|-.0175]|~.0186
o |+.0436] 0 |-.0002|-.0012|~.0026]-.0038]|~.0042] O  |~.00!0 —~.0060]|-.0130|-.0188]-.0210
Ay —— |+.0436 |+.0886[+.0472]~.0272]~.0896{~.1135]
. Ty | +3.2446 |+5.5489[+3.5023(+2.4919]2.9237 +1.8871
o~ "0 |+3.2446(+.2000]+.2000]+.2000|+ 2000]+.2000]+.2000 +1.0000]+1.0000]+1.0000]+1.0000 | +1.0000}+1.0000
= 2.8 |=7.2146|-.5260|-0934|+.0934|+. 1737]+.2065(+.2153|-.1052 +.06871+.2158(+.3181]+.3767|+.3956
" 0.6 |-1.8920]|~.3238]=,1302]+.0090|+.0945]+.1392[+.1529]-.0648 —0284|+.0146]+.0542|+.08141+.0910
o | 04 |—-a721]-.1411}-.077 V26 0366]F 0663]|+.0761]|-.0282|-.0243[~.0215]~.0176]~.0139 =.0124
> 02 |+.1106|=.0326 |~.0274|~.0113[+.0041]+.0140]+.0174 = 0065|~.0143]~.0254}-.0351[-.0415}~.0437
S o 1+1191] .0 |-.0012|-.0061|-.0122]-.0170}-.0187] O =.0061|-.0306(-.0611]-.0848{~.0937
Ty = |+.119 1|+.2253(+.0313 |~.2224[~.4123]|~.4810] - j
T Ty | +4.1774 |#4,5223(+2.5688(+1.7997[+1.5009{+1.4223] -
- 1o [7a.1774 |+.2000 |+.2000 |+ .2000 | +.2000 |+.2000 |+.2000 |*+1.0000 +1,0000 ] +1,0600] +1.0000 [ +1.0000|+1,0000
- 08 |=7.4798|=.5275|=.0110|+.1444 |+.1833 |+.2006}+.2025|~:1055 +.1707|+.3683]|+.4868+.5481]+.5670
" 0.6 |-2.3733]~.4145|~.1012]+.0607 |+ 1307 |+.1565]+.1626]-.0929 T.0025|+.1016|+.1829+.2333]+.2502|"
i BICX] =77580 [-.2174 |=.0853|+.0102 |+.0619|+.0842}+.0900|=.0435 = 0269]|-.0030|+.0226 [+.0413]+.0480
= 02 17.2313 |-.0565 |=.0393|~.0124 |+.0024]+.0074+.0084|-.0113]=.0344 =.0609 |~.0822}=.0959]|-.10051"
o [F24i5] 0  |-.0038|~.0230|-.0408]|~.0830|~.0573] .0 = 0292]|-.1151]-.2041]—.2651{-.286
Wy — 1+.2415]+.3038]~.2583|~ 7761|-1.0911]|~1i93 ;
TR, [+4,6863+3.6124+2.0176]+1.5352]+1.3940[+1.3645 o
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FIGURE 18 - Plate fixed along one edge~-Hinged along two opposite
edges, moment- and reaction coefficients, Load I, uniform load.
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FIGURE 19 - Plate fixed along one edge--Hinged along two opposite
edges, moment and reaction coefficients, Load II, 2/3 uniform loed,
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FIGURE 20 - Plate fixed along one edge--Hinged along two opposite
edges, moment and reaction coefficients, Load III, 1/3 uniform

loed,

*

24




- Mx . . T My
/b [m~2ef o | 0.2 ] 04| 06 08]i0 0 0.2 | 0.4 | 0.6 | 0.8 10
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FIGU'.E 21 - Plate fixed along one edge--Hinged along two opposite
~edges, moment and reaction coefficients, Load IV, uniformly vary-
ing load.
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FIGURE 22 - Plate fixed along one edge--Hinged along two opposite
edges, moment and reaction coefficients, Load V, 2/3 unifornly

varying load.
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FIGURE 23 - Plate fixed along one edge--H
edges, moment and reaction coefficients,

varying load.
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' L |22 [+.0149] 0 [~.0004]-0005]~.0005}-.0004 |-.0004] 0 =000 ~.0004[=.0006]|-.0007 |~,0007
© 0_ [r.0108] 0  [+0003]+.000|+.0006+.0006(+.0006] o [+.0014]+ 0023 +.0028[+.0031]+.0032
 A=Ry[+.0108 1+.0669]+ 0770|+.0808)+.0823 |+.082¢] T T ; "
B 1.0 ]+.00001 'O |-.0001}~.0001]-0002-.0002]~.0002] 0 | o0 0.t
o . 0.8 [+70005]" 0 [=-0001|=.0002]-.0002 - 0002 =.0002] -0 |+.0000]+.0000 |~:0000
| = [To.6 [~.00i0] 0 |~-0001 =.0002/-.0003-.0003]~:0003] ~ 0 -|~.0000|~.0000|=.0007
o 0.4 |+.0024f 0 |~.0002/-.0003]|~.0003/-.0003|~.0003] - 0 |~.0001 ~.0002]=.0002
Q|02 |+0148] O |-.0004|-.0004]~:0004]-.0003(=.0003] 0 |~.0003 =.0005,
o [0 Teoreel o +.0004]+.0006 [+.0007 +.0007/+.0007| 0 .|+.0018|%.0026]%
4 Re~By]+.0140[+.0710|+.0798 |+,0824 |+.0832 +.0833] T
10 _[+0012] 0 [-.0001]~0002|=.0003}~.0003].0003] o 0 [ 0 Two .
- 0.8 {+.0006] o [-.0001]-.0002]~.000%~.0603]~.0003] "o ~.0000}~.0000]{~:0000 i
™ o6 [+.0010] 0 =:0001]~.0002~.0003-.0003]~.0003] "~ 0 |-.0000|~.000¢|= 0007
no |04 [+0022] 0 |-.0002]~.0003]~.0003]-.0002]=.0002) o ~.0001{~.0002|-.0003
L |02 [+.0153] 0 [-.0004]~.0003[~.0002]~.0002]-.0002] 0 |-.0004|~.0005 |~ 0005 ‘
o 9 [r.0202] o +0005/+0007]+.0008]+.0008|+.0008] 0 |+.0024[%.00341+ 0035
Rr~PRy|+.0202[+.0760]+.0822 |+.0833 [+.0836|+.0036 .
1.0 |+.0021f 0 |~0001|-.0002]1-.0002]-.0003|~.0003] o o [ o 0 0 0
_ 0.8 1+.0005) 0 [~.0001|-.0002}-.0002|-.0002|=.0002] © |~.0000]=.0000|=000] ~.0001]~.0001
" 0.6 [+.0009] 0 [-.0002|-0002f-,0002|-.0002|-.0082] o0 |-.0000|~.0001|=.0001]= 0002 0002
o |04 |+.0018] 0 |-0002|=0002|-.0002|-.0002]~.0002] 0 |=.00011~ 0002 ~.0003] ~.0003|~.0003
> 9.2 |+.0166] 0 I-.0004/-.0002[-.0002|-0001]-.0001| 0 I-.0004]|~.0003 |~.0004|~ 0004 =000
0_|r.0252] O [+ 0006[+0008]+.0008}+.0008]+.0005] 0 |+.0028]*.0038]% 0041|0042 +.0043
Ry ~Ay[+.0252]{+.0786|+.0830[+.0835|+.0836|+.08 36 .
1.0 |+.0028] 0 |-.0001|-.0002]|-.0002]-.0002]=0001] o 0 0 0 0 0
SN %8 +.0004] 0 [~.0002[=.0002]~.0002]=.0001]=-.0001] 0 |-.0000]|-.0000|~.0001 =000 =.0001]
- 0.6 [+.0007] 0 [~0002|~.0002|~.0001|-.0001|=.0001| o —.0001/=.0001[~.0001|~.0001]~.0007
1 9.4 |+.0014] 0 |-.0002|-.0002|-70001{~.0001|=.0001] 0. |-.0002|-.0002]|-.0002]= 60021~ 050]
2 [ 02 [+.0204] 0 |=0003|=.0001]~.0001|= 0000]= 0000] o -.0004 |—.0004-.0002|-.0002 |—.0002
o 0 _1+0327] 0 I+0007]+0008]+.0009]+.0009]+.0009] 0 |+.0034|%.0041|+.0044]+ 0043 +.0045
~Ry[+.0327]+.0810]+.0834|+.0835 | +.0835]+ 0835
Y
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FIGURE 24 - Plate fixed along one edge--Hinged along two opposite
edges, moment and reaction coefficients, Load VII, 1/6 uniformly

varying load.
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Mx My’
76 Janelo| 0 | 0.2 ]| 04 ] o6 |08 ] 0] o (o2 04} 06| 08|10
_ 70 1959610 0 |+.1162]|+.0571|+.0179]|-.0045|-.0118] 0 [+1.0000{+1.0000 {+1.0000]+1.0000 |+:.0000
< 08 |=283a1] 0 |*.0339]+.0564]|+.0706|+.0784]|+.0808] 0 [+ 0243|+.0442|+.0583 + 0673]+ 0709
- 0.6 |-.1464| O |+.0066|+.0124 |+.0168[+.0196{+.0208 0 |-.0004|-.0008{—.0010]=.0012]-.00i?
" 0.4 |-.0022 0 |+.0012|+.0022|+.0031 |+.0036|+.0038] 0 |-.0004]- 0008{=.001t]|=.0013}~-.00i4
2 0.2 |+.0016 0 1+.0002|+.0003 |+.0004 |+.0005|+.0005] 0 |-.000t]-.0003]|-.0003]|—.0004]~.0004
o o Troosol o |-.0000|~0000]-.0000]|-.0000]-.0001] o0 |- 0001[- 00oz|- 0002}~ 0002}~ 0003
Rr—~fy[+.0030]-.0011[~.0020|-.0028 |-.0033|-.0035

T 15103797 0 |+.0311|-.0653]|=.1188|-.1457|-.1538] 0 __[+1.0000[+1.0000]+1.0000]+1.0000}*1.0000
< 08 |-a3042] © |+.0467]+.0631|+.0665(+.0657|+.0651| 0 [+.0917[+ 1644|+ 2161[+.2470 +.2572
- 56 |=7213] 0 |+.0212|+.0362]|+.0501]+.0570|+.0592| 0  |+.0132|+.0255|+ 0357+.0423|+.0446
" o4 I—.1390] 0 |+.0090(+.0169|+.0230|+.0268(+.0281] 0 _|+.0006]+.0012|+.0018[+.0022 +.0023
= 0.2 19.0220| O |+.0024]+.0046]+.0063|+.0074]+.0078] 0 [-.0014]|~.0026]|~.0036]—.0042|~.0044
] o |+ 0956] 0 |-.00101-.0020|~.0027 |-.0032]-.0033] . 0 |~.0051|~.0098[-.0134]|~.0158|~.0166

[Re~<By|+.0956 [~.0413]-.0800[-.1101[~.1302{-.1354 j

"o |13.a266] © |-.0276]-.1306]-.1774]-.1976 |-.2033] 0 _|+.0000]+1 0000|+1.0000] +1.0000 +1.0000
= 2.8 1-49000] 0 |+.0421|+.0370|+.0214(+.0090|+.0044] 0 |+.1615|+.2810]+.3607|+ 4058 +.4204
“ 9.6 |-1.1940] 0 |+.0251{%.0409|+.0487(+.0519[+.0526] o |+.0437|+. 0839|+.1159]+.1363 +.1433
" 0.4 |-.3728] 0 |+.0134[+.0245[+.0323(+.0366]+.0383] o [+.0114]+. 0221 +.0309[+.0368{+.0388|
S 0.2 |+.0278] O .{+.0038[+.0071|+.0095{+.0110{+.01135 0 |-.0012|-.0022{~.0029|-.0032]|-.0033
o o |+.1943] © |~.0031]{-.0059]|-.0081|-.0095]-.0100] o |-.0155|— 0294}~0404 — 0474]-.0499

Ry |+.1943 |~.1076[~.2039|-.2792 |~ 3269|343 1]

10 |+57047, 0 |-.0723]|-.1724]-.2109]~.2259|~.2298] 0 [+1.0000[+1.0000 +1.0000 [-+1.0000{+1.0000
o~ 0.8 |-5.184 ©  1+.0310]+.0035|~.0273|-.0473]|=.0541] 0 - |+.2237|+.3761{+.4702]+.5207+ 5365
= oo |Siaseo| 0 [+.0221|+.0284+.0257|+.0211(+.0192] 0 [+.0786[+ 1492+.2033|+.2367 +.2479
0 o4 |=5749] 0 |+.0129|+.0215|+.0257[+.0271]+.0274] 0 |+.0294(+.0567|+.0790 [+.0935 +.0985
= 0.2 1=.0597| 0 |+.0039|+.0069|+.0086[+.0094]+.0096] 0 ~|+.0049{+.0096{+.0138 |+.0166 +.0176
() 0 |+.1393 0 =.0036(~.0067 |~.0090{=.0108}~.0110 0 ~.0178[=.0334{—.0452]~.0525{—.0550

[Re~—Ryl+.1393 |=.1392]~.2596|~.3486|~.4023]~.4200 )

7o Tere 0782 0 I-.1285]=.210 V|=.2343|-.2428]~.2451] 0 - [+1.0000|+1.0000 |+1.0000 |+1.0000 +1,0000
= 0.8 |=5.5535 0 +.0089]~.0465]|~.08821=,1110]|—.1181 0 +.3275|+.5143]+.6138 |+.6621{+.6765
- o6 1517231 0 |+.0175]|+.0054]|-.0141|~.0286{-.0337] 0 [+.1481[+.2712{+.3569 +.4059|+ 4217
" 0.4 [-.9245 1] +.0142|+.0173]+.0136{+.0090{+.0071 0 |+.0775]+.1480]+.2027{+.2368(+.2483
S 02 1-.4547| 0 |+.0090]+.0147|+.0173{+.0182]+.0184] 0 |+.0410]+.0794}+.1109 +.1315[+.1386
o 0 |—-.14661 0 |+.0030[+.0065|+.0101}+.0128{+.0138 0  |+.0150]|+.0323{+.0503]|+.0640/+.0691

T fRe—By|-.1466]|—.1354}-.2227]|-.2576 [~.2627|~.263 >

T o l+21.4049] 0 . |~.1478]|-.2002|~.2064]|-.2054|-.2046] ~ 0 _ |+1.0000{+1.0000|+1.0000 +1.0000 | +1.0000
- o8 1=5.9317| .0 |-.0013|-.0586|~.0909]|~.1048|~.1086| 0 |+.4123]+.6117 |+ 7080 +.7488(+.7612
“ 0.6 |-18811] 0 |+.0218]+.0041[~.0159]|-.0279 0317 0 |+.2170+.38i6]+.4856|+.5414]|+.5588
- o4 |=1.2060] 0 |+.0232]|+.0275]+.0241|+.0207|+.0195] 0 [+ 1354]|+.2537]+.3405|+ 3922 +.4093
> o2 |-.8257] O |+.0195|+.0326(+.0407|+.0455[+.0471]" 0 |[+.0951|+.1832]+.2540 +.2994}+.3150

o 1-.3387| 0 |+.0138)+.0285[+.0420[+.0516]+.0550] 0 [+.06390]+. 1423 +.2101|+.2580{+.275!

Ry~Ry|—.3387{=.1330]~.1685 {-.1250|~.0735|-.0517

o Tr26.05771 0 |=.1416]|-.1333]-.0989]~-.0729]=.0635] 0 |+1.0000{+1.0000}+1.0000 +1.0000] +10000
~ o8 1-6.7445] ~ © |-.0047|-.0329|-.0268|-.0139]|-.0083] 0 1+ 5409]+.7404i+ 8224 ¥78560[+. 8683
™ 06 1-19745] 0 |*.0346|+.0275|+.0305]+.0386 |+.0425| 0 [+.3416|+ 5577 +.677! +.7370[+.7553

" 0.4 |-14705] © |+.0429]|+.0577|+.0694[+.0795]|+.0835] O (+.2475|+.4436(+.5744|+.6479|+. 6716
L 0.2 |-11741| 0 |+.0402(+.0691[+.0915(+.1065][+. 1118] O [+ 1999+ 3789/¢ 5147+ .5976(+ 6253
© o f=a225] 0 |*.0337{+.0692]+.0992 |+ 1183|+.1248] O |+ 1683]+ 3461)+ 4960 +.5917|+ 6240
Ryl-.4225|-.1575]-.1016|+.0130]+.0925/+.1189
Y ) Y
|
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FIGURE 25 - Plate fixed along one edge--Hinged along two oprosite
2dges, moment and reaction coefficients, Load VIII, moment at

free edge.
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My ! My
Wy fa~2lbl - o 0.2 04106 | 0.8/ 1.0 0 0.2 [ 0.4 | 0.6 0.8 1 1o
1.0, 1+1.2357 0 —~.0203[~.0352|—~.0455|-.0514 |~.0524 0 [+ 0 0. [¢] { 0
© 0.8 f+.0124| O 1-0033]|-.0062|-0084]~.0099]~.0103] 0 |+.0011|+.0021|+.0025| %0032+ 0035
= 1706 |~0039] 0 |~o005 2:00101~:0014/-.00i7|=-.0017] 0 [+:0003|+.0005|+.0007]+.0008|+.0009
t 0.4 [-.0012] 0 [-.0001]-:0002]-.0002]-.0003 [-.0003| 0 |+.0001]+.0001|+ 0001 ~+.0002 |+.0002
& |-%.2 y-0002] 0 |-.0000]|-.0000]-.0000 |+ 0000]=.0000| 0 I+.0000|+.0000 +.0000 |+.0000 |+ 0060
o 0__;:000z] o [+.0000{+.0000}+.0000[+.0000(+.0000] 0 |+.0000]|+.0000 |+ 0000 +.0000[+.0000
R~ Ry|-.0002 [+ 0001 [+ 0001 |+.0001(+.0002|+.0007
1.0 |+2.3808] o0 |-.0%34|-.0894]-.1127|-.1257]-.1300] o0 .1 © 0 0 0 0
- 0.8 |+0825] 0 [~0186/-.0346]|-.0465]-.0538]-.0563] 0 |+.0050|+.0091]% 0122 +.0140]+.0146
= 0.6 |-.0040] 0 |-:0069/~.0130{-.0178|~.0208|=.0219] 0. |+.0029|+ 0054]+ 0074 +.0086(+.0091
" 9.0 1Z.01171 O [-.0024)~.0045|-.0062]-.0073]~.0077| 0 |+.0013|+.0025|+.0034]+ 0640+ 0047
L |02 |~0149] 0 |-0006/-0011|-0015|-.0017]-.0018] 0 |+.0007]|+.0013|+.0018]+ 002 +.0022
o 0_|-0250f 0 I+.0002/+ 0005+ .0006]+.0008[+.0008] 0 |+.0012]%.0023|+.0032] + 0038 +.0040
Ry ~Ry|-.0230 |+.00891+.0168]+.0228 [+.0273|+.0264 ,
1.0 |+3.4577] 0 |-.0873|-.1422]|=.1761|-.1947]|-.2007] 0 0 0 0 0 0
@ 1 0.8 |+1637] 0 [-.0401/-0730]-.0966[-.(107]=.1154] 0 |+.0087|+.0153]|%.0198[% 0223/ 023
™ T7o6 [+.0175 . O |~.0192|~.0361]|~0491-.0572[~.0599] 0 |+.0069|+.0129|+.0¢74]+.0202|+.0212
Mo 04 |~0344] - 0  |-.0082{-.0186|-0214]-.0251]-.0263] 0. |+.0048|+.0092[+ 0126]< 01a7]+.0155
O | 02 |-0%67] 0 |-.0018|-.0034|=.0046 |- 0054 ~.0087] 0. [+.0047]+.0090]|+.0124|+.0145|+.0153
Q. 9 _|-.13691 0 - 1+.0019]+.0037]+.0051 [-.0060/+.0063| 0 .|+.0097|+.0185/+ 0254 +.02991+. 0314
Ry ~~Ry |~ 1369 |+.04941+ 0941 (+.1295 |+.1520]+.159% ]
1.0 [+4.5104] 0 |[-.1183[-.1878]-.2294(|-.2519|-.2590] © 0 0 o . o 0
& 0.8 (21381 0 [-.0614)-.1094]~ 1423|=.1612]=.1674] 0 [+.0117|+.0199|+.0248|+ 0273 +.0281
= [To.s [+.0222] 0 |-o0322 =.0396~.0800|-.0924[=.0965] 0 [+.0115]+.0212|+.0282]|+.0323|¢.0337
u 0.4 1709454 0 |-.0141]-.0265]~.0360|~.0419(~.0439] 0 |+.0113[+.0213/+. 0297 ]+ 0339+ 0356
L |02 [-.2623] O |-.0018|~.0033|~70045|-.0052/-.0054] 0 . [+.0152|+.0288]+.0396 |+ 0464|+ 0465
o O |-.2967] O |+.0039|+.0112]+.0154|+.0181]+.0190] 0 |+.0294|+.0560|+.0769]+.0904|+.0550
By[-.2967]+.1156|+.2193 |+.3010 |+.3530|+.3709 - : ]
1.0 |+6.4187]. 0 [~.1605]~.2406[~.2834 |-.3048|~.3114] © 0 0 0 0o ] o0
< 0.8 |+.1940f 0 |~.0910]-.1525]|~.1893~.2084]=.2143] 0 |+.0190|+.0302]+.0362/+.0357 1+ 0400
~ 0.6_[-.07301 0 [~0483/-.0853]=1093 |~.1223]|=.1264] 0 |+.0259]|+.0464]+.0605 |+ 068710713
" 0.4 |=.3103] 0 [~.0185]-.0332|~.0429|-.0481|-.0497] 0  |+.0353]+.0661]%.0894;% 1635+ 1587
D1 02 |-.6568) 0 1+.0034{+.0070{+.0.104[+.0128|+0136] 0 |+.0838]|+.1019|+.1394 |+ 16371+, 1712
s 0 _§-.54821 0 |+.0181]+.0342]+.0468]+.0548(+.0575] 0 |+.0908|+.1712|+.2342]|+.2740 |+ 2876
‘ , Ri~~PRy|-.5452 [+.2570]+.4706 [+.6371 |+.7396|+.7741 ’ .
1.0 1+7.7716] 0 |-.1796{-.2494]=.2779]-.2885]|~.2011] © 0 0 [ 0 0
= 0.8 [+.1043] O [-.1042(—.1602]-.1855]|= 1952]-.1976] 0 |+.0292]|+.0459|+.0556]+ 0609/ 0626
" 0.6 [~.2131f 0  [-.0332/~.0859]=,1012|~.1068]-.1081] 0 |+.0468|+.0830]+.10861+ 12271+ 127¢
- 0.4 [=.5179] O |-.0161/~.0249]|-.0271]-.0264[-.0258] 0 |+.0686|%.1272]+.1711 +.1981{+.2072
o .02 |~9412] 0 1+0i20|+.0240]|+.0348]+.0421]+.0447] 0 |+.1020{+.1917 % 26641+ 3033 3178
9 |8348] O [+.0314{+.0588]+.0796+.0923]+.0966] © |+.1569]|+.2940(+.30781+.4617]% 4831
- Re~Ry|-.6348 [+.3528]+ 6445+ 8488 [+.9658+1.0036/ B
(1.0 {+9.03t3] 0 "[-1917|-.2216]~.2099]|-.1933]|-.1866] o 0 o 0 0 0
N %8 |-.0267] 0 [-.1133]-.1390|=.1302|-.1165|=.1108] 0 |+.0501|+.0796]+ 09327 1112+ 1152
™ | 0.6 |[-.3777] © |-.054r|-.0645|- 053¢ —.0409|~.0358] 0 [+.0896|+.1563|+20271+.2305]+.2398
" 0.4 [=7215 0 ~.0081{+.0009{+.0172 {+.0304 +.0353 ‘0 +.1331{+.2416|+.3194|+.3658]+.3811]
2 0.2 [-1.1699] "0 [+.0281|+.0562|+.0792 |+.0937|+.0987 O [+1898f+r 3276+ 4604 |+ 5265+ 5482
° O |-.5965] O 1+.0543[+.0981]+.1260|+.1449]+.1503) 0 [+.2714|%.a304]+ 64001+ 7243+ 7513
Ry|~.5965[+.5000]+.8389]+1.0190|+1.0977]+1.1 150
I *
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FIGURE 26 - Plate fixed aloné one edge~-Hinged along two opposite
edges, moment and reaction coefficients, Load IX, line load at

free edge. :




My . My
¥/b ano| o [o0.2 0.4 06| 08|10 o |o02]o04]06]08]L0
1.0 |+.1216 [+ .0077|+.0049 |+ .0028+.0012 |+ .0003| - 0 0 0 0 0 0 0
@ | 0.8 [+ze7[+ cors[+.0050]+ 0026+ 0013 |+ .0003] 0 |*.00t6 +.0010]+ .0006 |+ .0003 |+.0001 |+.0000
= o |+ 1253 |+.0078|+.0050|%.0028|+.0012 [+.0003| © |+.0016(+.0010+.0006]+.0002|+.0001 |~.0000
" o4 |+ 12561+ .0077| .0048]+ 0027 |+.001Z |+ .0003| © |+ .0015]+ .0010|+ .0008|+.0002|- .0000]-.0001]
o | 0.2 |+.1207 [ .0068|+.0041[+.0021]+ 0008 |+ 0001 "o |+.0014|+ 0008}+.0003|-.0001|-.0003}-.0004
N 7 1 ovar] T <T0001 ]+ (0008 [+.0008[+.0013 | o ] o |+.0007|+ 0023|+ 0va3]+. 0064 +0083]
"~ |R &y |+ .0041 | - .0062 |+.0503 |+ .1060[+.2029 [+.3120 ' ’
1.0 |+.2265|+.0257]+.0192|+.0108 |+.0047]|+.00t1] o | o 0 0 0 0 0
< {08 [-.2638[+.0313 |+ 0197]<.0108 ]+ 0046 ]+ 001t | o [+ 0063+ 0039+ 0020].0007}- 000! ~.0005
N [o76 [+.2539(v.0301 |+.0188 |+.0101 |+.0042|+.0008| 0 |+.0060[+.0037!+ 0018+ 0004]|-.0006 -.0010
w 1 0.a [+.2507 |+.0270]+.0160|+.0081 [+ .0029]+.0002| o |+.00s4]+ 0030|+.0010}-.0006|-.0018 - 0024
o [0.2 [+.1832 |+ 0172 [+.0092]+.0040|+ 0010~ 0003 | 0 |+ 0034]+ 0015 ]-.0002}- 00t5]-.0024|-.0030
o> 0 |-.0866] 0 |+.0006|+.0017[+ 0032{+.0047| o 0 |~.0028|+ 0086 |~ 0158 |+.0236 | +.0303
Ayr—~Ly |- 0866 |- .0058 |+ .0998 +.2009]+.3764 [+ 5716
10 |+.3267]+.0642 |+.0407 |+.0218 |+.0085 [+.0012| 0 0 0 0 o | o 0
o | 0.8 [+.4129 [+.0664 |+.0399 |+.0206 |+.0078 |+.0010 | O |+.0133]+ 0076[+.0031 270002 |- 0025 |- .0037 |
» o o6 |+.3798 |+.0604+.0356 |+.0176 |+.0060 [+.0002 | ©0 | +.0121[+.0067[+.0020 |-.0018 |--0045 |- 0060
o [To.a [+.3439+.0479 [+ 0265 [+.0120|+.0032|- 0007 ] "0 |+.0096|+.0045 |-.0000 |- .0036 - .0062 - 078
o | 0.2 [r.1762 |*.0232]+.0119 [+.0051 |+ 00(6[+.0001 | 0 |+.0046]+.0020]+.0003 |- .0007|- 001! <0012
S~ [0 |=oiss| 0 [*.00i1 [+.0034[+. 006 [+.0092| o 0 1+.0085 [+.0168 |+ 0307 |+ .0458 ]+ .0589
¢ [R~By|-.0155 |- 0080 [+.1135 |+ 2213 |+ .4296]+.6709
1.0 |+.4597 |.107a [ +.0638|+.0304{+.0085]- .0017| 0 0 i 0 0 0 0 o
o [ 0.8 [~5570 . 1082+ 0592]+.0275 |+ 0079 ]- .00t0] o |+.02t0{+.0108 |+ 0028|-.0032 |- .0076|- 0iC3
2N o6 |+.a77a |+ 0899+ .0a98+.0219|+.0053|-.0018 | 0 |+.01801+.0087 |+.0004|-.0063,~.0113{~.0135]
» 0.6 |+.3898 [F.0645]+.0334]+.0137 | +.0027 |- .0016 | © |+ 0129]+.0051|-.0014 |~ 0065~ .0100{-.0122
o [ 0.2 [+.1azz [F.0261[+.0i34|+.0062 |+.0031 |+ .0019| 0 |+ 0052|+0033 [+.0035 |+ 0051]s .007! +.0086 |
> 0 |-.0401] 0 |+.0019]+.0059 |+ 0108]+ 0163 0 0 [+.0096 |+.0296 |+.0841|+.0813]+. 105
Ry~By[-.0401 1 +.0011 |+.1576 |+, 3024 |+.5696 |+.8739
1.0 | +.08290. 1977]+.0952[+.0298 - .00591-~.0162] 0 0 0 0 0 0 0
< | 0.8 [+-7e2t}.1726]+ 0817 [+-0261 |~ o03z|- o0 o |+ 0345 30144~ 0001 |~.0106 |- 0186 |~ .0257
o [To.6 |+.s677).1318 |+.0621 [+ 019a]-0023]- 0079] 0 |+.0264]+.0102-.0034|-.0139}-.0218 |- 0279
w [ 0.4 [+.391a | o826+ .0377|+.0120]+ .0001|- 0026 | 0 |+.0165]+ 0061 - .0005 |- .0042}-.0063 |- 0077
o | 5.2 [+.0741 |F.0282|+. 0144 |+.0077{+ .0072]+ .0081 | 0 |+.0086|+.0084]+.0176 |+.0296|+ 0411 |+.050
o 0 |-.0698| o ]+.o041{+.0125]+ 0221+ .0326] 0 0 1+.0206]+.0623 |+ .1104|+.1630|+.2076
Ay |- .0698 |+.0333 |+.2595 |+ .4574]+ . 7928 |+1.1288 ]
.0 |+11828 |+.2949|+.1046]+. 0146 |- .0268|- .0324] o 0 P 0 0 0 )
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FIGURE 27 - Plate fixed along two adjacent edges, moment and
reaction coefficients, Load I, uniform load.
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& [0 [+ To0as| " 0" [+ 0001 [+ 000s]+ 0000 [+ 0013 | 0| 0" |e.0007 +.00231+.0043{+ 0064(+ 0083 ]
b A8y ]+.0046]~.0061 | +.0505]+. 1061 {+.2028]+. 3114 '
1.0 |-.0187 |+.0028+.0031 [+ 0028 [+.0020]|+.0011] o0 | 0. | o 0 0 0 0
o [0:8:|+.0315 [+.0079+.0060]+ 0041 |+ 0023 |+.0005| 0 _|+.006]+.0014 *.0014[+.0014 | +.0016 |+.0018 |
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FIGURZ 29 - Plate fixed along two adjacent edges, moment and .vj" ,
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"o | 0.2 [+.0964]+. 0052]+ 0031 ]+ 00i5]+.0008]+.0000] 0 |+ 0010[+ 0008[+ 0002]-
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FIGURE 30 - Plate fixed along two adjacent edges, moment and
reaction coefficients, Load IV, uniformly varying load.
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. [7o.a {1508 | ~.0178 |+ .00ss[+.0010{-"0015 [-.0017| 0 |+ 0036 |+ 0002} -.0028]- 0052 ~.0070 | -.0082
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S [0 [vo0s0| ‘o "f+.00i3 |+.0030|+ 6046 |+ 00s0] 0 | o [+ 0063 +.0148 | +.0228 | + 0301 | +.0358 |
oDy |+ 0050 |+.0758]+.1616 | +.2132 | +.2673]+.3382 ‘
T o |-.0036|+.0130 |+.0092|+.0045]+.0012 [-.0003] 0 | 0 | "0 ) 0 ) )
< 0.8 [+-05a0]+.0163|+.00%0 +.0036|+.0005 | -.0006| 0 |+.0033|+.0018]~ .0005|-.0007 | ~.0016{-.0023 |
o~ [70.6 [+.0917[+.0191 |+.0079}+.0016 |- 0012 |-.0016] o |+ ~0038| +.0009| - 0020|0043 0060 - 0072
w [0 a [<T1s61 |+.0193+.0048| -. 0011 -.0022| o |+ 0039]-.001a)- .0055-. 0081 [ ~.0097{-.0108 |
o2 =z |+.0110 | +.0011 |-.0012}=6010 |-.0002] 0 |+.0022|-.0013|~ 0023}-.0017 ~.0006| +.0002
o o 1-o000l 0 [+.0024]|+.0049]+.0070 |+.0088] O | o0 |+.0118{+.0246|+.0348]+.0438 +.0507 |
Ar—Ry|-.0000 | +.1274|+.2163]+. 2612 | +.3210 | +.3569
1.0 |+.0261|+.0198|+.0103]+.0027|-.0013|-.0022] 0 ) 0 | o© o | o 0
0.8 |-.0687 |+.0207|+.0083|+.0017 |- 006 -.0019] o [+.0041]+.00i8 -.0001 |-.0016 |-.0028 |- 0039
— [To6 |+.0943|+.0209|+.0064| -.0004| -.0027|-.0023| 0 |+.0042|+.0002}-.0033 ~70058 | -.0074 | =.0086 |
':Q 0.4 |+.1522|+.0188 '_.993_6___‘ 024|-.0032 | -.0022] 0 _|+.0038]-0028[- 0068 | -.0086 |-.0052 =.0098 |
‘;'- ‘—9;?;. ' 11‘”1. '_00'"’. +.00001-.0012]-.0003|+.0008 0 * 00191~ 0016}~ 0008+ G016 | +.00411+.00569
0 "’ .0018 0 +.0035|+.0066 +,0088]+.0107 )] 0 + 017d]+ 0329+ 0440 ]+ 0534 el
Ryf+ 0018 |+.1678]+.2812]+ 2879 }+.3348]+.3567
M Y
eeeee @ ooeo :
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FIGURE 31 - Plate fixed along two adJjacent edges, moment and
reaction coefficients, Load V, 2/3 uniformly varying load.
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4 N : My : o M,
Vb [a~¥a] o | 0.2 o0.4]0.6] 0.8 1.0] 0o | o0.2]04(06lo0.8]| 10
1.0 |-.0000+.0000]+.0000 |+.0000 |+.0000 [+.0000 | o0 | o o | o | o 0 0
2| 9.8 {=.0001[+.0000]+.0000}+. 0000 [+.0000+.0000| 0 [+.0000]+.0000]+.0000 |+.0000 | +.0000 |* 0000 |
T [.0:8 |- 0002]+.0001}+.0001 |+.0000 [+ 0000 +.0000] o . |+.0000]%,0000|+.0000]%.0050 |+ 5053 +.0000
no| 0.4 |+.0040|+.0005|+.0003[+.0002]+.0001]+.0001] o |+ 00011+ 000" +.0001 [+.0004{+.0001 |+_0001 |
&[22 ]+.04821+.0023]4.0013 |+.0006 |+.0002|-.0000 | 0 |+.0008|+.0003]+.0001 |-.0001 |-.0002 |~ 0002
o | 0. [v0073] 0 [+.0001|+.0003 ] 0006 +.0008] 0 0 |+.0006+.0015 [+.0028 |+.0040]+ 0047
ReRyi+.0073 |+ .0091 [+ 0514 [+ 0864 [+ 1410 |+. 1923
1.0 {-.0003+.0001+.0001|+.0001|+.0001 {+ 0000 o 0 0 0 0 0 0
& |28 |-0002}+.0002)+.0002]+.0002|+.0001 [+.0001| 0 |<.0000]~.0000]+ 0001 |+ 0601 |+, 5661 ]3 006r
= | 0.6 |+ 0006 |+0006 |+ 0005+ 0004+ 0002 |+ 0007 | 0 I+ goqr +.0001 |+ 0002 [+ 0002|+7 0007 | + 0003
o | 0.4 |*.0129 +.0020)+. 0013]+.0007 |+.0003+.0000] 0 |+.0004|+:0003|+ 0002 |+ 0001 |+-0001 |+.0006"
o | 0.2 |+.0719 ]+ 0047]+ 0019 [+-0004]-.0003 |-.0004 |0 T+ 0005 +.0002[~.0005 |- 0011 [-.0015 |- 0015
& [0 [-.022] 0 |+.0003[7.0007 |5 0011 +.0015| 0 0 |+.00t4 [+ 0037[+.0055|+.0073]+.0087 ]
| RA~By|-,0212'(+,0365]+.0923 |+.1295 |+.1807 |+ . 2166 § . C .
|10 |-.0035]+.0002]+ 0004 [+.0004]+.0003 |+ 0002 o o [ o | o 0 o | o
f o[B8 |*.0010]+.0007]+.0006]+.0005[+.0003[+.006T | 0 |+.0001|+.0001|+.0002 |+ 0002 [+ 0002+ 0603
o [T0.6 [+.003]+.0018]+. 0011 +.0006)+.0003]+.0001| 0 |+.0003|+.0003|+.0003 |+.0003|+.0002|+ 000z
w' | 0.4 [+.0207+.0032]+ 00i6[+.0006]|-.0000]-.0002] 0 |+ 0008 |+ 0004]7 5060 -.0003 |-.0005{-.0007 |
© | 0.2 |*.0756)+.0081)+.0013/-.0004|-.0008]-.0007| 0 |+.0010]|-.0002]|-.0013 |~.0021 |~. 0026 |~ 0035
& [0 [+.0221] 0 [+.0005|= 0011 |+ 0018 |=-5020| 5 0 _|+.0023[+.0055]+ 0080|+.0102 |+.011
A8y |+.0221 [+.0892]+. 1027 [+. 1249 ]+. 1855 |+, 1699
i.0 {~.0052]+.0006 [+.0008]+.0007|+.0004 |+.0002] © 0 | o 0 0 0 0
& [ 0:8 f*.0082]+.0014 |+.0010|+.0007]+.0004]+. 0001 | 0 |+.0003|+.0002|+.000% |+.000Z |=.000%|< 000%
= [Co0.6 [+.0072]+.0023|+. 0014 |+.0007 |+ 0002 ~.0000] 0 J+.0008]+.0004]+ 0002 [+.0001 |-.0000|-.0001 |
w | 9.4 |+.0244]+.0036]+ 0016 |+.0003]-.0003|-.0004| 0 |¥.0008 |+ 0003|0003 |~ 0008]= 0012 ~.0014
o | 0:2 |+.0747]+.0049]+.0006]-.0008|~.0010 |~.0007| 0 |+.0010]-.0007|=.0015 |- .0026|~.0030 - 0032
> 0 |+:0201f{ 0 |+ 0007|+.0015]+ 0020]+.0025| o 0 |+.0037{+.0074 [+ .0102]+.0124]+.0140
A~By|+.0201 [+ .0795]+ 1217 [+.1402]+. 1629 |+. 1705 '
‘ "1.0 |-.0037[+.0017]+ 0014+ 0008|+.0003 |+.0000| o 0 0 0o | -0 0 0
Lf o | 0.8 [*+.0068]+ 0024/+.0014]+.0006{+.0001 [-.0001] 0 |+.0008|+.0003] 0002 |+ 00001~ 0001 |~ 0005 ]
’.’ m> [ 0.6 |+ 0104]+.0031]>.0014|+.0003 . 0002 [~.0002] © |+ 0006+ cona ~.0000 |- 0004 [~.0007 |~ 0009
| 0.4 4+.0258(+.0041+.0010|- 0003~ 0006|--0005| O |+ .0008|~.0000]-.0009 |~.0015 |=.0019 |~ 002!
£ |.0.2 [+.07231%,0041|-.0003]-.0010]-.0008]-.000s| 0 |+ 0008|0014 |~.0024|-.0027]-.0025|~.00%6 |
o 0 [+.0215] o [+ 0012][+.0021[+.0027|+.0030| o ‘0 [+.0061[+.0106 |+.0133]|+.0152]|+.0167
' R~8y [+ 0218 [+ 1073+ 1424 [+.1535|+. 1673+ 1710 ’ /
+.0003 |+.0027 |+ .0016[+.0005 |-.0001]-.0003 | o0 0 0 0 0 o [ o
+.0091 {+.0031+.0014/+.0003|-.0002|-.0003| 0 |[+.0006|+.0003]|+.0001 |~.0002 |-.0003 |- 0005
+.0111 }+.0034}+.0011-.0000|~.0004|-.0003] 0 |+.0007|+.0003]-.0003|~.0007| 0010 |~ oorz
+.0246 [+.0039[+.0004]-.0006 [-.0007[-.0004] 0 |+.000¢|-.0004|-.0013|~.0017 |~ 0015 |- 002r
£.0723]+.0034]-.0008(-.0010-.0006 |~.0003] "0 |+ 0007 |-.0019|- 0025 |- .0023]~.0013 |~ 0017
£.0258] 0 |+.0016]+.0026]+.0030[+.0034] 0 | 0 |~.0082|+.0128|+.0151]+.0158]5 0181
[+ 0258]+ 1252]s 1521 |+ 1595]+ . 1683]+. 1704 - '
Y
-
X
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FIGURE 32 - Plate fixed along two ad jJacent édges, moment -and
reaction coefficients, Load VI, 1/3 uniformly varying loed.




Vo ool 0 |o0.2]0.4]06]08]10] 0o oz o4a]o6]o0s]|0

1.0 |-.0000(+.0000{+.0000}+.0000[+.0000|+.0000| O 0 0 0 0 0 0
RS 0.8 1-.0000|+.0000|+.0000]+.0000|+.0000[+.0000] o0 [+.0000}+.0000|+.0000}+.0000|+.0000|+.0000
0.6 |-.000¢f |+.0000|+.0000|+.0000|+.0000|+.0000] -0 |+.0000+.0000|+.0000 |+.0000|+.0000|+.0000
" 0.4 |-.0001.|+.0001]+.0001|+.0000|+.0000|+.0000| 0 |+.0000|+.0000]+.0000 +.0000 |+ .0000]|+.0000
S 0.2 |+.0137 |+.0006|+.0004|+.0002|+.000] |+.0000] 0 |+.0001|+.0001]+.000i|+.0000|+.0000|+.0000
) o |+.00s0} o0 |+.0001}+.0002]|+.0003|+.0004] © 0 |+.0004]+.0010 |+.0016|+.0022}+.0027
" R~y |+.0050+.0t69]+.0463(+.0669 [+.0061 [+ 1185 ,
1.0 |-.0002}+.0000]+.0000|+.0000}+.0000}+.0000| © 0 0 0 0 0 0
o |_0.8 |-.0001|+.0000]+ 0000|*.0000 7.0000]+.0000] 0 |+.0000|+.0000|+.0000|+.0000]+.0000 +.0000]
= 0.6. |-.0001 |+.0001]+.0001]+.0001[+.0000(+.0000| 0 " |+.0000|+.0000{+.0000|*.0000|* 0001{+.0001
" 0.4 [+.00t1]+.0003}+.0003]+.0002|+.0001!}+.0000 0 +.0001 [+.0001{+.0001|+.0001|+.0001]+.000¢|
£ 0.2 |*.0202|+.0012]+.0005]+.000t]|-.000t|~.0001| © f+.0002|¢+. 000t|-.0000|-.000! -.0002(-.0003
. ° 0 -.0036 [} +.0002[+.0003|+.0005|+.0006 0 0 +.0008{+.0017}+.0025|+.0031|+.0036
|Rr~Ry | -.0036 |+.0391 |+.0667 |+ .0815 ]+.0997 | +.1086
1.0 {-.0007}+.0000{+.0001}+.0001}+.0001{+.0000] © 0 0 0 0 0 0
@ 0.8 1+.00011+.0001]|+.0001|+.0001|+.000¢[+.0000} -0 |+.0000]|+.0000{+.0000{+.0000}+.0000 +.000!
" 0.6 |+.0004 |+ .0003|+.0002|+.0001 |+.0001{+.0000] 0 I+.0001]|+.0001{+.0001]+.000i|*.000i|+.000!
it .4 |+.0026 [+.0006 |+.0003 |+.0001 [+.0000 [-.0000} o |+.0001|+.0001}+.0001+.0000}|~.0000{~.0000
o | 0.2 |+.0212 |+.0013]+.0003|-.0001 |~.0002{~.000! | O |*.0003]*.0000}-.0002 ~.0004|~.0005|-.0006
o 0 |+.o19a] 0 [+.0002|+.0004]+.0006+,0007} O 0 |+.00t1|+.0022|+.0030{+.0035]+.0038
Ay [+.0194 |+.0511[+.0673[+.0740{+.0825 | +.0846 .
1.0 |-.0010]+.0001 j+.0001 [+.000! |+.0001|+.0000{ © 0 o | o 0 o | o
" o 1 0.8 |+.0004]¢.0002 +.0002|+,0001 |+.0001 [+ .0000] 0 |+.0000{+.0000f+.0000]+.0000 +,0000(+.0000
=~ 0.6 1+.00101+.0004]+.0003|+.0001 |+.0000{+.0000] 0 }+.0001{+.0001|+.0001]+.0000}+.0000{+.0000}.
" 0.4 |+.00331+.0007]+,0003|+.0001 |-.0000|=.000t| - 0 ‘}+.0001{+.000t|+.0000|~.0001|-.0001 - 0002
o | 0.2 [+.0209]+.0012]+.0001 |-.0002|~.0002|~.000!| O “I+.0002 |~.0001|~ .0004]|~.0005|-.0006|-.0007
o [0 {+.0202] o [+.0003{+.0008|+.0007]|+.0008] O '] O +.0015]+.0027|+.0034|%.0039{+.0043
A~y |+0202 |+.0891|+.0732|+.0780)+.0835 |+.0843) - =" - - - B
1.0 |-.0009 [+.0003]+.0002{+.0001}+ 0001 |+.0000] 0 i -0 0 o { © 0 0
@ | 9.8 |+.0010+.0004]+.0002 +.0001 |+.0000|~.0000] 0 |+.0001[+.0001]+.0000]+.0000}- 0000|-.0000
- 5.6 |+.00%6 |+.0005 |+ .0003|+.0001|-.0000]{~.0000} 0. }+.000¢}+.000t}+.0000 -.0000{~.000%|-.0001
w 1704 T+.0037 [+.0008]+.0002|-.0001 |~ 0001 | ~.000t| O +f+.0002{+.0000)|~.000] -.0002]-.0003]~.0003
o [ 0.2 |+.0204]+.0010|-.000i}-.0003}-.0002]~.0001} 0 :f+.0002 -.0003|~.0005]~.0006]~.0006]~.0006
s o 1+.0233] ©0 .|+.0005|+.0001+.0008{+.0009{ O "0 |+.0023}+.0035|+.0041|+ 004a5|+ 0048
T |~y |+.0233|+.0688]+ .0787|+.0811+.0838 +.0841 :
1.0 1-.0003 | +.0004]+.0003]+.0001{-.0000{~.0000} 0O o | o [ ) 0 0
o8 |+ 0014 |+.0005|+.0002|+.0001|=.0000]-.0000] 0 {+.000t|+.000¢|+.0000{~.0000 ~.0000}~.000!
- 0.6 10017 | +.0008|+.0002]|-.0000]|-.0001 |- .000t| 0 |+.0001|+.0001)~.0000}~.000! -.0001 {-.0002"
'J': o 4 |+.0035 |+.00071+.0001|-.0001 [-.0001[~.0001] 0 [+.0001|-.0000|-.0002 0003 |-.0003|~.0003
o 0.2 |+.0206 |+.0008]-.0002]|-.0002|-.0002]~-.0001| 0 j+.0002 -.0004|-.0006|~.0005 |~.0005 |- .0005
o l+o0zr6] o [|+.0006{+.0008}+.0009}+.0010] 0 "0 |+.0028]+.0040|+.0045{+.0048{+.0050
Ryl+ 0270 [+.0739]+.0808]+.0822]+.0838 |+.0839
” ”
S Y
i
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FIGURE 33 - Plate fixed along two ad jacent edges, moment and
reaction coefficients, Load VII, 1/6 uniformly varying load.
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W] o Toos[ o1 oz o3 oalos| o 005 01 oz o307,

0.5

+.5055 [ +.0

830)+.0590(+ 0376 [+ 0024 |-.0226 -.0375|-.0424 | +.0166]+.0118 [+.0074 +.0002 [-.0050 | -.0082{~.0093

0.4

+.5068 1 +.0825[+.0585{+.037.1 | +.0022 -.0225|-.0372]-.0420]+.0165[+.0117 +.0073 |~.0001 | -.0055|-.0088|~.0099

0.3

+.5060({+.0

796/ +.0558+.0348]+.0013 |- 0219]~.0355 —.0400}+.0159{+.0110 | +.0065~.0013 =.00711-.0108(~.0120

0.2

+,4778 | +.0

690(+.0470| +.0282 | ~.0004 [-.0192 =.02991-.0334+.0138]+.0091 |+.0046 —.0034{-.0095 |-.0132 [~ 0145

0.1

+.3316 1+.0400]+.0254(+.0139]~.0017 |-.0108 ~.0155]~.0170(+.0080|+.0047]+.0017 =.0033|-.0066 |-.0084 [~ 0090

0.05

%b = ¥

+.1331|+.0

170{+.0108|+.0060]+.0001 |~.0026 [-.0037 =.0039]+.0034+.0026 [+.0026 | +.0044 +.0071+.0094|+.0102

-.0513 0. |*.0005|+.0016[+.0047 |+ 0076 +.0096]+.0103 0. [+.0024]+.0078]+.0234]+.038; +.0481]+.0516

R~Ry[-.0513|-.0797]+.0291 +.2203 |+.3559{+.4352(+.4612

0.5

+.51421+.0

818[+.0573{+.0359/+.0015 [-.0224 ~.0365({~.0411]+.0163]+.0113]+.0068 ~.0012}-.0071|-.0108|-.0121

0.4

+.5111}+.0

(97|+.0557)+.0346{+.0011 [~.0220]-.0355 =:03991+.0159|+.0110{+.0064 [~.0017 -.0078-.0116 {-.0129

0.3

+.4928[+.0

7281+.0499|+.0303/-.0000]-.0203 =:03191~-.0356+.0146+.0097[+.0051|~.0031 —.0093 [-.0132 - 0145 |

0.2

+.4260]+.0

568{+.0375|+.0217 [~.0014 [~ 0159 ~.02381-.0263[+.0114(+.0071]| +.0030 =.00421~.0096 | -.0128 |~ 0139

01

[+ 2350[+ .0

270]+.0168]+.00% [~ 0011 =.0066 | -.0092{~.0100]+.0054] +.0032 |+.0014 =.0006{-.0013|-.0013]-.0012

Yp=1h

0.05

+.05911+.0099|+.0066]+.0039]+.001¢ +.0003| +.0003 | +,0003 [ +.0020{ +.0022 | +.0034 +.0082{+.01351+.0174 |+.0188

_]-.0496 9 [+.0005[+.0016{+.0049]+.0080 +.0100}+.0108 0 [*.0028{+.0082})+. 0247+ 0399+ 0502 +.0538

A~y [~.0496]~.0631 +.03711+.2253|+.3598|+.4382]+.4638

0.5

+.5143|+.0

765[+.0526|+.0319 {-.0001 |- 0214 ~.0336/-.0376|+.0153 [+.0102|+.0054 =.0033]|~.0101 |~.0144 |~ 0159

0.4

+.50451+.0736{+.0802]+.0302 =:0004{-.0207{—.0321{-.03%8] +.0147 | +.0097 +.0050]~.0037]-.0104 |~.0147]|~-016

0.3

+.46601+.0642|+.0429{+:0251]~.0012 =.0i81 §~.0274{-.0304]+.0128]+.0082 +.0037)~.0048{~.0107 |~.0146 -.0159|

0.2

*.3697 |+ 0462 +.0297]+.0166]=.0017|-.0127]<.0188 -:0204}+.0092] +.0085| +.0020~.0039]~ 0082 -.0106[~.0114

0.1

+.16381+.0

191{+.0119+.0065]=.0004 |-.0037 {—. 0052 =.0056}+.0038[+.0025|+.0018 | +.0022|+.003¢ | +.0050{+.0056

Yo = %

0.05

+.0150 1+.0063{+,0045{+.0030|+.0018 +.00201+.0025|+.0028 {+.0013|+.0021|+.0042 +.01101+.0180{+.0231}+.0249

-.0454] 0 ‘|+.0008]{+ 0017 [+.00%0 +.0082]+.0102{+.0108] "0 |+.0025 +.0083}+.0252]+.0408[+.0511]+.0547]

Ae~Ly |~.0454]="0827]+.0410|+.2277 +.3616 | +.4394(+ 4648

0.5

+.4999 |+,0

686 |+.0457 | +.0265]-.0017[~.0196 |~.0293 =.0324 1+.0137]+.0087[+.0037 [-.0055]- .0128 =.0178]=.0191

0.4

+.4848)+.0

631+.0432]+.0248]~.0019|-.0186 [~.0277 —.0306+.0134 |+.00082]+.0034 |- .0056 =-0126 |~ 0171}~.0186]

0.3

+.4311(+.0

350 +.0387|+.0200|~.0022 [-.0156 |-.0227 =.0249|+.0110+.0066 | +.0024{ ~.0084[—.0113 ~.0150]<.0162

0.2

+.3179 14,0374 +.0235|+.0126 |~.0019 =.0101|~.0142]|~.0185 [+.0075]+.0043| +.0014 ~.00331~.0064|~.0081]~.0086

0.1

+. 11331+.0

140 +.0089{+,0049 {+.0001 |-.0018 ~.0028 {-.0026{+.0028]+.0021{+.0023 ] +.0045 #+.0074 {+.0098+.0107

%, = ¥,

0.05

—.0109 |+.0043( +.0034{+.0024 | +.0022 +.00311+.0039{+.0043 |+.0009|+.002 1|+.0048 +.01291+.0210[+.0268 +.0288

=.0412 0 |+.0008[+.0017 [+.0081]+.0082]+.0102 +.0109] 0 |+.0024]+.0083[+.0254 +.0409{+.05¢1]+.0546

Rr~Ay |- .0412]~ 0457 +.0a45 |+.2308 |+.3626 | + 4384 |+ 609 | e

0.5

+.4730]+.0592}+.0380] +.0208 =:00311~-.0172{~.0245|-.0267]+.0118|+.0070 +.0021)-.0072{~.0146 |-.0193]=.0209)

0.4

+.4542]+.0

560]+.0356 |+.0193{~.0031]~.0162|-.0229 =.0250§+:0112 {+.0065|+.0018 | ~.0070]~.0139 —~.0183{~.0198

0.3

+.3928(+.0

4621 +.0288]+.0153 [-.0029[~.0131|~.0183 ~.0198 | +.0092] +.0052]+.0012 [~ .0089{ - 0113 =.0146|-.0157

0.2

+.2736{+.0

302/+.0184]+.0094 |-.0020{-.0079 =.0107]-.0114 |+.0060]+.0033 {+.0010 =.0026(-.0047 |-.0057]|~.0061

0.1

+.0798{+.0

106 +.0068+.0037 | +.0005 | ~.0005 | -.0006 --0006]+.0021{+.0019 | +.0027 | +.0060] +.0099 +.01294+.0139

% = s

0.05

~.0250|+.0031|+.0026]+.0021[+.0025 +.0037 | +.0047[+.0051 |+.0006{+.0021|+.0051 1.0140{+.0226{+.0285|+.0306

-.03771 0 |+.0005{+.0017]+.0080{+.0080 |+ 0099 +.0406] 0 |+.0024[+.0083]+.0251]+.0400 +.0497} +.0530

A~fy|-.0

377{-.0391{+.0503{+.2341{+.3608] +.4319 +.4536

+.4389)+.0

500 +.0306|+.0156 |~.0040]{-.0147 |~ 0198 -.0213 {+.0100| +.0054 +.0007 |- .0082 ~.0153|-.0197]~ 0213

+.41891+.0470| +.0286( +.0144{- 0039|=.0137]=.0184 =.0197 {+.0094] +,0050{+.0006 {~.0078{~.0143 =.0184[~,0198

+.3581[+.0

382]+.0229]+.0112 {~,0033 [-.0109]~.0143 =.0183 |+.0076/+.0040]+.0003 | -.0061]~.0109|-.0137 =.0147

+.2373[+.0244|+.0143]+.0068(~.0020 |~.006 1 =.0078{-.0082 +.0045]+.0026|+.0007 |~.0020 =.0033{~.0039{~.0040

+.0885 | +.0082] +.0052]+.0028|+.0007 | +.0003 +.0006+.0007+.0016 ] +.0018 [+.0028 | +.0088 +.0112)+.0144{+.0156]

<°/b= l

=.0316 |+.0

024}+.0021|+.0018]+.0026 |+.0040 | +.0050 +.0084 | +.0005] +.0021{+.0082]+.0143 | +.0229 +.0286[+.0306

~03351 0__ ]+.0008}|+.00i6 | +.0049 {+.0076 [+.0094 | +.0100 0 |+.0024{+.0082]+.0244 +.0382] +.0470{+.0500

Byf-.0351]-0316]+ 0585 +.2373 1+.3551 |+ 4189(+,4389
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Moment = (Coefficient)(pa?)
Reaction = (Coefficient ){pa)
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FIGURE 34 - Plate fixed along four edges, moment and
reaction coefficients, Load I, uwniform load. '
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FIGURE 35 - Plate fixed along four edges, moment and
reaction coefficients, Load X, uniformly varying load,
p = O along x = &/2.
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My My
Vpl~e| o Jo.os{ 0.1 | 0.2]03])0.47]0.5 0 |[0.05) 0.t o2 |0.3]0.4]0.5
0.5 0 0 0 0 ) 0 0 0 0 0 0 0" 0 0 0
0.4 |+.108471+.0162|+.0113]+.0070 |+.0002 |-.0045|~.0072 |-.0081]+.0032{+.0022 |+.0013 |-.0004|-.0017 | -.0026|-.0028
2 [0.3 [+2066 | +.0305 | +.0209 [+ 0126~ 000! |-.0086 |-.0134]-.0149 [+.0061]+.0041 | +,0021 |-.0014 ~.0042|—.0060]-.0066
+ [0z ]rz8s1]+ 0375+ 0249[+ 0142]~0012]-.0108]-.0160]~.0176 +.0076[+.0047[+.0018]-.0034]~.0076 | -0102{~.01 I
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FIGURE 36 - Plate fixed along four edges, moment and
reaction coefficients, Load XI, uwniformly varying load,
P = 0 along x = b/2..
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An apblicﬁlioﬁ to a Design Problem

lated coefﬁclents by an apphcauon to a

This appendix illustrates use of the tabu-

typical desxgnrproblem Figure 37 shows '

s and typical loads acting
‘panél of a counterfort retaining
wall. Botlj_l wall and heel slabs approximate
the condition of a plate fixed along three
éé along the fourth. The vari-
,1ckness of the wall slab and the
great thickness of the heel slab
compare with its lesser lateral dimension
are both, perhaps to.some degree, in viola-
tion of basic assumptions. Ignoring these,
however, is done with the conviction that
results obtained in this manner are more
nearly correct than what might be deter-
mined by other available methods.

Center line dimensions have beén used for

APPENDIX I

from cquilibrium conditions, have been
broken into components similar to certain
of the typical Loads I through XI. These

~ are illustrated together with a table of their
" numerical values in Figure 37.

It will be noted that for the wall slab,
r = a/b=0.2. This requires interpolation
on r for the various loads and in the case
of pg, interpolation both on r and the load.
For the heel slab, r = a/b = 1/2, and since
both component loads act over the full area,
no interpolation is required.

For illustrative purposes, moments have
béen computed along the assumed lines of
'support for both the wall and heel slabs.
Where interpolation was required to obtain
the moment coefficients, se‘cond degree
interpolation was used. The moment co-
efficients and actual computed moments are

both slabs. The net loads, as determined given in Tables III through VI.
TABLE III
M, for Heel ’SIab at Supports
Values of Moment cbefﬁcients Moments
. pb2—> | 1118.5 | -1032.3 (foot-kips) Total
X . » moment
a ‘E Py Pv M, . M, (foot-kips)
0 |1.0 +0.0852 | +0.0151 | +95.30 | -15.59 +79.7
o [o0.8 +0.0807 | +0.0216 | +90.26 | -25.30 +68.0
 0 0.6 +0.0712 | +0.0273 | +79.64 | -28.18 +51.5
:o 0.4 +0.0545 | +0.0277 | +60.96 | -28.59 +32.4
0 |o0.2 +0.0250 | +0.0160 | +27.96 | -16.52 T+11.4
0 |o 0 0 0 0 0
0.2{0 +0.0019 | +0.0014 +2.13 | -1.45 +0.7
0.4]0 +0.0050 | +0.0033 +5.59 | -3.41 +2.2
0.6(0 +0.0080 | +0.0050 +8.95 | -5.16 +3.8
0.8(0 +0.0100 | +0.0061 | +11.18 | -6.30 +4.9
1.0 0 +0.0107 | +0.0065 | +11.97 | -6.71 45,3

S sp b o, i s o
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TABLE IV

M., for Heel Slab at Supports

y

Values of Moment coefficients, Moments
pb2 —> 1118.5 -1032.3 (foot-kips) ‘Total} !
3l ¥ Py Py My | My | (footkips) |
0 1.0 0 0 0 0 el
o | 0.8 | +0.0161 | +0.0043 | +18.01| -4.44
o | 0.6 | +0.0142 | +0.0055 | +15.88| -5.68
o | 0.4 | +0.0109 | +0.0055 | +12.19| -5.68
o | 0.2 | +0.0050 | +0.0032 | +5.58| -3.30
o | o 0 o 0 0
0.2| 0 40,0094 | +0,0068 | +10.51| -7.02
0.4] 0 40,0252 | +0.0167 | +28.19 [-17.24
0.6 0 +0.0399 | +0.0252 | +44.63 |-26.01 |
0.8 o +0.0499 | +0.0307 | +55.81 |-31.69
1.0 | 0 +0.0534 | +40.0325 | +59.73 |-33.55
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' 'Mx:forq Wall Slab at Supports '

Values of Moment coefficients , Moments
pb2—> -985.5 157.7 1905.4 1392.9 (foot-kips)’ Total
% ; moment
a . % Pw - Pq Pe Pg Mg, Mq Mg Mg (foot-kips)
0 1.0 -0.0000 +0.0133 +0.0012 +0.0004 +Q.00 +2.10 +2.29 | +0.56 +5.0
‘o | o.s | +0.0000 | +0.0131 +0.0028 | +0.0012 | -0.00 | +2.07 | +5.34 | +1.67 9.1
0 0.6 +0.0000 +0.0134 +0.0054 +0.0034 ‘-0.00 +2.11 | +10.29 | +4.74 +17.1
0 0.4 +0.0009 +0.0133 +0.0079 +0.,0068 -0.89 +2.10 |+15.05 | +9.47 +25.7
0 ; 0.2 +0,0032 +0.0103 +0,0079 +0.0075 | -3.15 +1.62 | +15.05 [+10.45 +24.0
0 0 0 0 0 0 0 0 o | o 0
0.2 0 +0.0002 +0.,0003 +0.,0003 +0.00C3 -0.20 +0.05 +0.57 1 +0.42 +6 .8 v
0.4 0 +0.0005 | +0.0009 +0.0007 | +0.,0006 -0.49 +0.14 +1.33 +0.84 +1.8
0.6 0 +0.0007 +0.0013 +0‘.0011 +0.0011 -0.69 +0.21 +2.10 | +1.53 | +3.2
0.8! O +0.0009 +0.0016 +0.0014 +0.0014 -0.89 +0.25 +2.67 | +1.95 +4.0
1.0 0 +0».0,010 +0.0018 +0.0015 +0.0015 -0.99 +0,28 +2.86 | +2.09 +4.2
. .




My for Wall Slab at Supports

TABLE VI

44

Values of Moment coelfficients Moments

pb2-—> [985.5 157.7 1905.4 1392.9 (foot-kips) Total
| f | M M i
a Pw Pq Pe Pg q Mg Mg [(foot-kips)
0 1.0] © 0 0 0 0 0 0 0
0 0.8| -0.0000 | +0.0026 | +0.0005 +0.0002 $0.41 | +0.95| +0.28| +1.6
0 0.6 | +0.0000 | +0.0027 | +0.0011 +0.0007 +0.43 | +2.10| +0.98| +3.5
0 0.4 | +0.0002 | +0.0026 | +0.0016 | +0.0014 40.41 | +3.05) +1.95] 5.2
0 0.2 | +0.0006 | +0,0020 +0.0016 | +0.0015 +0.32 | +3.05| +2.09| +4.9
0 0 0 0 0 0 0 0 0 0
0.2 0 +0.0011 | +0.0015 | +0.0014 +0.0014 +0.24 | +2.67| +1.95| +3.8
0.4 0 +0.0025 | +0.0041 | +0.0036 +0.0036 +0.65 }6.86 +5.01) +10.1
0.6 | 0 |+0.0036 | +0.0066 | +0.0056 | +0.0055 41,04 +10.67| +7.66| +15.8
0.8 [ 0 | +0.0043 | +0.0082 | +0.0069 | +0.0068 +129 +13.15| +9.47] +10.7
1.0 | o |+0.0046 | +0.0088 | +0.0074 | +0.0072 | 41,39 | +14.10 |+10.03] +21.0
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The Finite Difference Method

Introduction

The bending of thin elastic plates or slabs
subjected to loads normal to their surfaces
has been studied by many investigators.
1 through s 5 large number of specific pro -
blems have been solved by exact or approxi -
mate means, and these results are available,
(See, for instance, ). Exact and certain
approximate methods are frequently difficult
to apply except to structures where some
symmetry exists and where a simple loading
is used. The finite difference method, how-
ever, is readily adaptable to rectangular
plates having any of the usual edge conditions
and subjected to any loading,

In Denmark, as early as 1918, N, J. Niel~
Sen applied the finite difference method to
the solution of plate problems. In his book 4
he has analyzed the problem in considerable
detail and has given numerical solutions for
a number of cases, H. Marcus published an
excellent book ¥ in Germany in 1924 on this
subject in which he included numerous exam-
ples. In the United States, Wise, Holl, and
Barton. ¢ 7.8 have contributed to the litera-
ture of finite difference solutions for rectan-
gular plates, and Jensen® has extended the
method to provide a useful tool in the analy-
sis of skew slabs. .

General Mathematical Relations

The partial differential equation, fre-
quently called Lagrange's equation, which
relates the rectangular coordinates, the
load, the deflections, and the physical and
elastic constants of a laterally loaded plate,

is well known, Its application to the solu-

tion of problems of bending of plates or slabs
is justified if the following conditions are
met: (a) the plate or slab is composed of
material which may be assumed to be ho-
mogeneous, isotropic, and elastic; (b) the
plate is of a uniform thickness which is
small as compared with its lateral dimen-
sions; (c) the deflections of the loaded plate
are small as compared with its thickness.
The additional differential expressions relat-
ing the deflections to the boundary condi-
tions, moments, and shears are perhaps

LN T i ~

PENDIX II

equally well known. (See, for instance, * ).
They will therefore only be stated here, us-
ing the notation and sign convention shown in
Figure 38. S

Partial differential e‘quatif‘ r

|
.o 2y e an
2 o+ = A .(1) |
ot "'Ey_‘:: b

Fixed edge conditions: EAR
VEO L. (201

Eeo .., 2.02)

Free corner cdncil#ions: IR
ng z 0 (bothlairection_si‘) . .(5;01);

SO e (5.09)

Bending moments:

W

Mx=D,’§;2-+g§§];

IR I B
My=D‘(g?v &ug;-}]‘ . . (6.02)

N

Twisting moments:

M e M = D(L - ) ¥ )
xy  Vyx © Wioxdy -

Shears:

' B3w
Vx=-D[&3-+
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. . (8.02)

In the above expressions the partial deriva-

tives with respect to n indicate rates of
change in a direction normal to the edge, and
those with respect to 't indicate rates of
change tangential to the edge.

A solution fo any specific problem consists

' of determining a deflection surface which sat-

" isfies the basic equation (1), and the appro-
' priate sets of boundary conditions (2.01)
. through(5.03). The moments and shears re-
quired for design purposes may then be com-
puted from (6. 01) through (8.02). °

In general, it is difficult to obtain an ana-
lytical expression for a deflection surface
which satisfies all of these conditions. If,
however, an approximate solution is accept-
able, it is always possible in analyzing a rec-
tangular plate to determine a set of deflec-
tions for a finite number of discrete points
such that approximate relations correspond -
ing to (1) through (5. 03) are satisfied. From
these deflections it is possible to compute
moments, ' reactions, and shears at the se-
lected points, using relations similar to
(6.01) throt}gh (8.02).

A

Th‘e‘a.éﬁga:dmate relations referred to

above are obtained by replacing the partial
derivatives by corresponding finite differ-

ence quotients. Such relations are simplest
if the discrete points determined by values of-
the independent variables arc equally spaced

with respect to both variables. However, in
this application it will be advantageous for the
relations'to be developed on the more general
basis of having the equal spacing in one co-
 ordinate direction bear a given ratio to the
. spacing injﬁhe perpendicular direction.
P ol L

Figure 38(a) represents a portion of the
interior of a plate subdivided by grid lines
into rectangular grid elements. The grid
lines are spaced h units apart inthe y di-
rection and. rh units apart in the x direc-
tion. ‘The intersections of the grid lines will
be referred to as grid points. Certain of

these, lettered for identification, will be.

spoken of as active points, and-the central
point of the active group will be called the
focal point. For simplicity in writing the
eguations, the identifying letters for each

actve poirt will also be used ‘o represent the
value of the deflection, w, of the middle sur-
(nce of the plate at that point,  The double
letters refer in every case to the deflection

~ at the individual point so lettered; they do not

indicate products of deflections at points des-
ignated by only one letter.

Based on the usual methods of finite dif-
ferences*Sthe difference quotient relations
required in this development can be written
directly and are given below. Al of the dif-
ference quotients are given with reference to
the focal point, lettered Z.

LE-W ... (9.01)

ow L
CoNx 2rh(E'w)
%-i"za;z%;(n-az+w) Lo .02
3 ' ‘
% - s (EE - 28 + 2 - W) (9.03)
4

. (- &

MW A W) . . . . (9. 04)

fay 4 1

& . Ln-s) ...... . .(9.05)

3 o
%g.=2h-—}5(m-2n+2s-ss) .(9.07)
i .
X -fr(m-ws e
- 4SS +88) .. ... .(9.08)
o2 _ 1 '
_W(NE-,NW-#S“—SE) (9.09)
N 1
M:W(NE-’QN'FW
- SE 425 - SH) .. .(9.10)
3\! 1 ‘ | [23
ﬁ:m(m-zﬁ+oﬁ
- MW + 2W - SW) ‘.‘..(9.11).

Atv 1
W:p‘g(rm-%‘*SE
- 2N +L4Z - 25 + NW - 2W + SH) (9.12)

The approximate counterparts of the basic
relations (1) through (8. 02) may now be writ-




ten. For instance if V*v is used to repre-

sent the difference quotient equivalent to the

left-hand member of equation (1), and the
partial derivatives are replaced by their cor-
responding difference quotients, (9.04),
(9.08), and (9.12), there results:

Vv -;!'E;-[EE +WW + r* (NN + 8S) + 22
(RE + SE + SW + W) - (1 + r2)
(E + W) - kr3(1 + r?)(N + 8)

+2(3+hr2+3r‘)z] « . .. (10)

This may be considered as an operator, and
the portion within the brackets can be conven-
iently portrayed as an array of coefficients.
" This expression, multiplied by h*, is shown
.in array form at (a) of Figure 39. Each ele-
‘ment of the array represents the coefficient
'of the deflection of one of the active grid
points in a group similar to that shown at (a)
of Figure 38. The location of the coefficients
in the array is congruent to the physical loca-
tions of the points and the heavily outlined co-
efficient applies at the focal point--the point
for which the relation is to be determined.

Since the solution deals with discrete
points, the distributed load intensity p in

the right-hand member of (1) is replaced by -

an average intensity P/rh® at each of the
interior grid points, Here P represents a
concentrated load whose magnitude at any
grid point is a function of the distribution of
p- on the four adjoining grid elements, If
each of these elements is considered as an
infinitely rigid plate supported at its four
corners, then the force Pz, at the focal
point, is equal in magnitude and opposite in
direction to the sum of the reactions at all

4. corners common to Z. This can be ex-
“ pressed mathematically as: '

PZ‘= PZNE + PZSE + ?ZSV + sz L(11)
in which PZmi: represents the contribution

from the grid element Z-N-NE and simi-
larly for the other right- hand members,
Thus it is seen that the concentrated loads Pz
are the static equivalent of p. |

0 e
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- load is:

-and shears.

_points.

It can be shown, if p varies hnearly--a
usual condition for structures--and if this
variation is constant over the four gnd ele-
ments adjoining any focal pomt Z,i that the
magnitude of the statically eqmvalent, $aweraxge

B/ = (1/6)(py

pr+ps +‘pw+2pz),‘

where p represents the mtensxty of p at;
point N, etc

The approximate counterpart of (1) may
now be written:

V‘Vapz A R
DrnZ ........(13)

Multiplying both sides of (13) by h¥and re-:« 1
placing v"wby the deﬂechons as gnren by(10).

1
<

‘5‘..

'I'his is the general load-dcflcctxon rclatxon
for an interior point,
Figure 39 in the convenient array form pre= . .
viously described. This general form of the: =
equations has been used for the spccm.l casns
which include the boundary conditions’ ‘and, ino
fact, for all of the relations connecfing the ..
deflections with load, moments, re ggtions,m
These load-deflection equations -
establish a linear relation between the load
at the focal point and the unknown deﬂecb.ons
of the plate at that and the other activa grid
It is these linear equations which are
to be solved simultaneously to determme the
approximate deflections of the pla.
grid points, ‘

Equation (14) may be derived dzrectly by a
second method which considers equilibrium
of certain elements of the plate.: Referring
to the subdivided grid of Figure 38(b), con-
sider the rectangular element ne-se-sw-nw' with
certer at Z. Equilibrium of forces normal to

It is written'at (a) of =




.. 19)

For théﬁ mmilar element‘wnh 6enter at e,v
eqv.xﬂib::tum of moments about the center line
ne-se ‘requires that

M )h+ (M

s rx

However, if the elements are sufﬁciently

‘ small, ( +V.) may be replaced with
2y
vx

so ;,that (M

ey ™ M0 ¢ M

Hﬁ )rh + V_ rh% =0 . . .(16.01)
se. *e

In ].ike mmmer for elements with centers at

'n, fmd 8: (M’z K’u)h 4-(

'“vx )rh+v r® = 0, ...(1s 02)

V
(lg H, )rh + (M - Hﬂ“) h

_,+V ;‘rh‘-o, ...’...(1603)

o n

. + M" )h‘
- O -

DR 2- .
+%Vy.rh "‘_" ‘0

 If equations (15) and (16, 01) through (16. 04)
- are combined to eliminate the shears, noting

‘......(1604).

at the sametl.me that M ™ Myx? there resulis
M + M)+ 2(M
r%: % xz ¥ x:"'m:
-M + M - M )
Ve  Vevw Dee
+r(My - 2~My + My ) =B .. .(17)

R Z- S

An appro:d.maﬁon to each moment in terms
of deﬂecﬁons is obtained if the partial differ-
entials of the definitions (6.01), (6.02), and
(7) are replaced by their proper difference

quotients corresponding to (9. 02), (9.06),

and (9. 09). For instance,

xzs-—rzgz-[E-Z-hW

.‘ ¢+ prR(N - 22.+S)]

.(18)

~ plate fixed along three edges and free along

49

M
- Xpe

- b :'.hz.

[NE-N+Z-E].‘...(19)

Substituting these and corresponding relaﬁons TR
for the other moments into (17), and multi- -
plying both sides by h2/rD gwes g
—r(W-lM+GZ-hE &EE)
+ -r-,;(w-anum-zw;,hz

- 2B + SW - 2S + SE)

+ (KN - 4N + 62 - 4S + SS) =

which with some rearrangement, is the same '
as (14).

This second method is easily adapted to
deriving expressions involving nonuniform
spacings, moment-free boundaries, etc. It
was applied to obtain all of the load-deflection
arrays shown in Figures 39 through 59, which = .
were required in the solution of the problems
covered by this monograph.

Where boundary conditions involve a re-
action, the load P may be replaced by the
net load, (P - R), which is the difference be-
tween load and reaction. Note that R repre-
sents a concentrated force whose positive di- -
rection is opposite to that of p. R s and Ry,'

on the other hand, represent intensities of
shearing reactions whose positive directions
conform to V and Vy.

e

Relations connecting the deflections with
moments and with shears are given in Fig-
ures 60 through 64. It should be noted'that
shears computed by finite difference methods
are inherently less accurate than morments,
This is because the shears are functions of
odd numbered difference quotients which are
determined by a grid spacing double the valuc
found in the even numbered quotients which
define the moments, :

Application to Plate Fixed Alongl’hree Edges’
and Free Along the Fourth

As an example of the use of this general »
method, its application to the problem of a

the fourth is given below. The a/b ratio of




1/4 has been used to illustrate use of the 20
supplementary equations, Loads I, II, and IV
only are included. '

e Jf.«av::w'

| The plate is divided into grid elements and
b the grid points numbered systematically for
identification. Layout of Plate, Figure 66,
shows the method used in this case. Because
of symmetry of the plate and loading about the
line x = a, points which are symmetrical
about this line will have equal deflections and
are, therefore, numbered alike. ' This re-
duces considerably the number of unknown
deflections to be determined.

With r = 1/4 and # =0, 2, the left-hand .

. side of each of the load-deflection relations

I ylelds an array of numerical coefficients cor-

| responding to the type of point it represents.

o These values have been computed for typical

y points and they are shown in Figure 65. They

- | areused in writing the left-hand members of

© the simultaneous equations. Solution of these
equations determines the deflections.

! One equation must be written for each grid

.+ point having an unknown deflection. The
1 equation corresponding to any point is formed
<11 as follows:

a. Select the array of load-deflection co-
efficients having edge conditions and
spacings which correspond to those of

‘the given point.

b. Orient the focal point of this array at
the given point,

¢. Multiply the unknown which represents
the deflection of each active grid point
by the corresponding coefficient, '

d. Equate the sum of these products to the
load term for the given point..

For example, for Point 45 the array at (b) of
Figure 65 must be used in order that the free
edges correspond properly. Then, following
‘the procedure outlined above, the left-hand
member of the equation for Point 45 is

- 1088w + 28.8w

3S 38

+ 256w+ 32w
2s 34

+ W
43

- 68w‘ + (1669 + 256)w
. 44 45
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e s e . pr————n oo e . . o

i dete

2=, 1-, and 7T-rows (see Figure 68)

-596w + 32w _, -1088w

Noting that Rz = 0 a.long the free;.edge 1t is

‘geen that in this case the general expression

for the right-hand terms is auways (Pz/rf Xu¥p).
Since these load terms are to be expressed as
coefficients of ph*/D, it remains t6 evaluate
the P,/rh® in terms of p for each'point and
each loading. At Point 45 the i'tht-hand
members for Loads I and IV may be obtained
by direct application of (12). However, a
discontinuity occurs in the magmtudc of Load:
II within the grid elements a.dJommg Point 45,
For this reason, the more general method
expressed by (11) must be employed

In particular for Load II, the elements 45-
35-36-46 and 45-46-56-55 carry no load, and
accordingly they make no contribution to
The elements 45-44-34-35 and 45-55-54-44

each carry an equal portion of the uniform

load. Under the assumptions leading to (11)
it is found, by statics, that the cont
of each of these elements to P__|

Hence, P4s 2

tions for each of the 30 grid points,; corres-
ponding to each load. These results are tab-

~ ulated in the upper portion of Figure 67.

" The 20 '3upp1ementary equahons uaed to
e the deflections of the row of points
aty = =h aresetupina sixmlar manner.
Equations are written for each point of the 3-
How-
ever, in writing equations for the 3 a.nd 2-
rows use is made of the previously . mputed
deflections for the 4- and 5-rows. |iIn addi-
tion, the solution of the 20 equati ons gives
new and improved values of deflectlons for
the 3-, 2-, and 1-rows. For Pomt 42, for
example, the array (f) of Figure 65 is used

‘to conform with the spacing of the grid points

The equation for Load Iis

involved,
+210w  + 10w+ 176w
22 23 =

-28w
21

-936w -8 L. | agy
32 33

3 a7 41

P 176"51 - 936'52
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Substituting for Point 44, its deflection as
determined from the 30 equations gives, for
the right-hand member '

(0. 75 0.100572) &= = 0. 6h9h28 2—-

: (1;::. }

The complete set of 20 equations for Loads I,
I, and IV is given in Figure 68. Solution of
these gives the deflections shown on the lower
portion of Figure 67. Where improved values
of the deflection were obtained, the former
ones have been discarded as indicated {n the
figure :‘;Compaz‘ison of old and new values
shows‘ that they approach closely for the
pomts where y/b 0. 4.

Havmg determined the deflections, reac-
tions and moments may be computed by oper-
ating upon the deflections with the appropriate
relations, typical samples of which are given
in Figure 69. These numerical arrays were
obtained similarly to those for the load-
deflectioh relations, by inserting numerical
values for r and pin the proper general ex-
pressions of the referenced figures.

To illustrate the method of computation of
reactions and moments, an example of each
(Load I, a/b = 1/4) is given below. At Point
30, for instance, using array (f) of Figure
69, _the'reaction is:

i i - D -
v Rso Pao *iE ( 32"2?
32'47)"'

- 16w + 128w -
s T e

Substituting numerical values for P, and the

various deflections, this becomes

R, = 0-03125 ph2
() (8] o
- (16)(0.021325) + (128) (0.007860)
- (32)(0-009833)]

= (0,03125 + 0.192016)ph®

= 0.223266 ph2.

This represents a concentrated force acting
at Point 30. Assuming that it is uniformly

- distributed over a distance rh, it can be ex-
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pressed as an average shearing reaction per
unit ‘length

R = = '
Y R“/rh 0.893064 ph, -

orintermsof b

Ry = 0.178613 pd,
30

which s in the units used in Figures 1 through
33.

Similarly, for example, the bending mo-
ment My at Point 23 is computed using” array
(g) of Figure 6yY. Thus

D
Moo= (160

+ 0.2vw
23 22

- 32.1wga + 0.2w2‘ + 16\:33).

Again insertiné numerical values

My = ( o )( o ) [(16) (0.015263)

+ (0.2)(0.029914)

- (32.&)(0.&39}5) + (0.2) (0.046526)

+ (16) (0.073156)]

= 0.006818 ph? = 0.000273 pb2.

Upon completion of computation of the reac-
tions, a partial check of the solution may be
obtained from equilibrium considerations.
For load I, a/b = 1/4, the total load on one-
half of the plate is p(5h)(5h/h) = 6.2% ph3..
The summation of the R/ph® column of Fig-
ure 70 should agree with this, and it is seen
to be in error by something less.than 0. 015
percent. .
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(¢) FOSITIVE SIGN GCONVENTION

intensity of pressure, norma! to the plane: ot the plate.
Loterat dimensions of the plate. N
Laterol dimension in the y direction of the grid elements of the plate.
Rotio of laterol dimensions of the grid eiements.
Deflection of the middle surface of the plate, normol to the XOY plone.
Rectonguior coordinates in the plane of the plate.
Designation of active grid points. Also used to represent the value
of the deflection of the plote ot the point s0 lettered.
‘ pesignation of odditional points on sub-divided grid.

Subscripts vsed to indicate directions normal ond tangential to on edge.
Bending moment per unit leagth acting on planes perpendiculor lo the x ond y oxes respe

Shearirg force per unit length acting sormal to the plane of the plote, in

the x ond y axes respectively.

Shearing reactions per unit length acting normal to the plone of the plate, in plones normol to

the x and y oxes respectively.

Concentrated load octing ot 0 grid point, positive in the same direction as p.
Concentrated reaction octing at 0 supported grid point; positive direction 0pposi

Young's modulus for the material of the plote.
Moment of inertia per unit length of o section of the plote.
Poisson's rotio for the material of the plote. '

Flexural rigidity per unit length of the plote; 0= e1/(1=pd).
Difference quotient operator: phw = A 42 s, L.
¢ quotie p : YO T T RTL

NOTATION

FIGURE 38 - Grid point designation system and notation.
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planes normol to

ctively.
Twisting ‘momenf' per unit length in plones perpendicutar to the x ond y oxes respectively.

te to that of p.
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+2rt -4rt~ 4r4 +2r?

4 +1 -4 -ar? +g+grie grt -4 ~-41 +

+2r? - 4r2=- 4r4° +2r2

+r

et ——

(0)., INTERIOR POINT..

+rd L

+2r2 -4rt-4art +2r2

b .l —4-4r? egeBrrenes] -4 -ar? 100

* * *

To777777777777777 ////////////////////11114////

(b) POINT ADJACENT TO A*FIXED X-€0GE:

>

ord

* -4rt=4ré +2r?

«7 + 8r2 4+ 60 -4 - 4r +1

* -4rl-4rt o +2r?

SANSNNANNNNNANSNASN
*

+r4

s ——

(¢) POINT ADJAGCENT TO A FIXED Y-EDGE

+rt

# -4art- 4r! +2r?

% +7 +8r2+ 774 -4 - 4r? +1 =

SOONNNANONINNNNNNYN

* * ' *

//////////////////II//////_///////////

\

(d) POINT ADJACENT TO A FIXED CORNER

¢
"

NOTES - 3
; Except where otherwise .indicated horizontal spacing of qrud points 3
is rh units ond vertical spacing h units. ‘
An osterisk (%) .indicates that no ‘coefficient is required becouse the ‘
fixed-edge deflection ot that point is zero. A 5,
An edge paralle! to the X- Axis is designoted oS an X-Edg3. ;/ . |
. An edge parollel to the Y-Axis is designated os o Y- Edge. ‘ v

F A fixed edge is indicated thus: 77777777777

A moment-free edge is indicated thus: s===——====m=
2 Any factor preceding an orroy of coefficients is o multiplier

R ' ; of each -element of the array. :

' FIGURE 39 - Load-deflection relatioms, Sheet TI. .

54
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) + | -4-4‘r1 . +54+ 8024514 -2-2(2-‘;)"-2 —_ 5 _g__ ':
+2r2 -art- 4r C4(2-m)re
;r4‘ - i
‘2‘

(o) POINT ADJACENT TO A MOMENT-FREE -CORNER

o se=mer |e2zeuet-2rd +(2-pirt
] T 4
| . ~4-4r? 46+ 812480 -4 -ar? +1 = L.
" s o
+2r2 ~-4r2 = 4r4 +2rt .
+r4
(b) POINT ADJACENT TO A MOMENT-F-RE‘E X-EOGE
i .
art
+2r2 ~-4¢2~ 4r4 +(2-u)r2
R -4 - 4r? es+8r246r4| -2-2(2- )re = LI
PR H CLE Tht 0
+2r2 ~4p2=- 474 .(2;;‘);:
4t
(¢c) POINT ADJACENT TO A MOMENT-FREE Y-€E0GE '
2 * —2(2-p)rt-2rd| +(2-m)r? ' g
L A 2 sl g -art B p_ nt .,
.f‘ 5 <t +7+8r2+5C 1 4r +1 = —FT;!- T
/ "
/ * -4r2 - 4rt +2r2.
ﬁ ’
7] Qr‘
/
(d}) POINT ADJACENT TO A MOMENT-FREE X-EOGE AND A FIXEOD Y-EOGE. i
| i art
+2r2. ~4r2 -4rt o (2~ p)r?
T T T [ art e L raemer eon,
ot : ' (0
+ * x

T7777777 TT77777 777777777 777777777 77777777

(e) POINT ADJACENT TO A MOMENT-FREE Y-EDGE AND A FIXED X-EOGE

NOTE
For general notes see Figure 39.

FIGURE 40 - Load-deflection relations, Sheet 11,
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-

s2-uirt  |-2(2-pirt-2et|  e(2-p)rt

+r4 A

(6) POINT ON A MOMENT-FREE X-EDGE

s q(1-ut)re

+{2-u)rt -zu-u)r’-z(n-y*)rd
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FIGURE 41 - Load-deflection relations, Sheet III,
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3 at h; 1 at h/2, Sheet V.

i it |




remofe s o]

~j-
>

e

Rt b
2=

+r
S -2 2l A5 _artogrt |- | 5 W
MY 37 *2r [+ g "4r -6 32 t20 |+ T7e -
L | 108 |_108 _er2fo818 c1ortapiet] - 105 g2 105 P h
-r1 + 138 32 ér® |+ T +120°+21r =2 6rc| + s = _ £
rh® . D
- z 2 |2 _grt-24r4|+ L e | - L
7y + = +ar -§-z- gri-24rt|+ ;= +ar o3 -
! v B
+8r*
I - '
B I DUNS TN DISURT PURIPS DI 7 ISR Y PR
!
(0) INTERIOR POINT
4+ r4
8 (8 yort|e28artoert |- 2 v (2-pyet
L +te35 | =37 Y20 |*tiesm4r —6f ea (2 B0
“w P h4

;

B R A Bl 2

A 17;+_4f’ -%}-er’-zar‘ 4»3’? *2(2“['-)'”'

)
2~

+@r4

I P I e e Litata

(b) POINT ADJACENT TO ‘A MOMENT-FREE Y-EDGE

\>

T g
i
X . + - 2(1-p)r?
—E— | + 1%3' "__:Z""(a ~pyrt 'f;(l_ 2y o4 J
| | 105 |_ 105 _ a0 + 498 4+ 6(1-p)rt _ (P-RI h* . ;
-:i; T |t ize 82 -se-prt | Welgmel T TR D ;
: -L -a(-p)rt
4" - &= |+ & ree-prt s_fz“_#t)r‘
.L +4(|_#2)r0
f¢-o= th==-pfsecm rhommm- ] NOTE
For general notes see
(c) POINT ON A MOMENT-FREE Y-EDGE Figure 39.
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FIGURE 45 - Load-deflection relations, vertical spacing:
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FIGURE 51 - Load-deflection relatioms, vertical spacing:

1 at b/2; 1 at n/4; 2 at h/8, Sheet XIII.
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FIGURE 53 - Load-deflection relations, vertical spacing
1 at h/4; 3 at h/8, Sheet XV.
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FIGURE 64 - Shear-deflection relations, Sheet III.
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DEFLECTION COEFFICIENTS — 30 EQUATIONS
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0.1 | + 008804 #| +.012753 %#| +.020243 % | +.025348%] + 027141 %
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%70 ~ : : '
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- 0.05 + .001835 + 004944 +.,007860 | +.009833 + .,010522
=] 0.4, + 014414 + . 041004 + ,067848 + .086983 A + ,093855
a- 0.2 + .010657 + 029598 +.048268 | + . 061367 + 066034
g 0.! + .004900 +,013246 +.,021229 + ,026715 - | + .D26649
- 0.05 + 001840 + .004945 +.,007847 «+-,009805 - { +.010489
H 0.4 + .008937 +.,025823 +.,042324 |- +-.054326 * 05864 1"
o L 0.2 | +.007946 | +.021849 + 035416 | +.044873 | +.048232
g 0. ! + . 003980 + 010505 "+ .016603 |  + .020734 S+ 022181
= 10,05 + 001579 + .004080 + .006341‘ 1+ .007835 ~+ 008356
Deflection = (v(:oefflcwnf)(n'/o)

NOTE . :
Storred voives computed- from 30 equahons are d«scorded

when the corresponding - lmproved value: is. obfom»d C
~from the 20 equaotions. o Lo .

FIGURE 67 - Plate flxed along three edges, deflection

coefficients.:

a/b = 1/4

Various loadings. -




- 4 -
SNOLLIONDD ONIGVOTY 4O SNISWILOVIVHD -
. | evey 3 evor ] v 3
o o @0t poee @t 31vid 40 ANOAVY -
x ¢ o SYIGWIN ONVR LHOIW 4O XIMAVN
=T 3 '
i .A (L LR IGA -* T T 0
. LZANCIN A L e BT |I.&. k3 T0e900 Ov | esirer oe f 38
SNO11D31430 NMONNNN ONININU3L20 w04 SNOLIYNOI O3 1 [T | SIC 0 | SIF 0o
13 + o
§3003 I3UKI ONOIV Q3IxXts ILVid A oo vt et 1 I BT
POURUR v a8 ve
! = : sineve
- —— e P VIR X
- . [ XX
Cw . a n min ] DD TiTeas Vo] Sreaic vl €6
. i Yo B TIR169 04 ] 99cTi0 0+F 3¢
. < 1 w : XX It os | sit 00 it
T ‘ L] V.88 00 QKX stoe § at
M H N # H 19240 3o 0901 00 ] 180N ke 2
I e o S S I L i 3 TeTeas v TR O D
H $1:00 10 Citoe | ticoe § 11
Srieehe : 1%
"ol o PUIE B00q S8Y GOy TeRitiag 2 T 0 g0 SNGe T : i $:84 92 sie. | cro- g ¢f
K YA ) 1100 0.0 S¥euINe Bep H L N H Q488 b *0CC1 00 [L2CIS D¢ s
Y vl’ol | oo -ou.-a 3.-.:.1 ~v.. ® Mveend Ny H 1 e GES098 00 ] 616062 00| CLo8Ts 00 L
wd 9 ) 40 Swsgidnges atvern N 0 H - -
RN B0 HHMIENeE Sul |9 MNEW SN T Lveent By HE T T W ﬁm ﬂ caigc 0o | 110 XKD X
$3IL10N H [ KX €30 <10 1
A =
p— ; i = .
1 od a0 TS
o
RN SRRIPN FO Y S
N "y
.
SNOLLVYNOI 4O XiWivw
Ve €C 0Lvte 199999 3 - o $ied - vee 0 D 3¢ e 0 ° ° ° o ° o ) 2 T ¢ o $e
[ 7 s s - Ta0i~ 348 0 03 ote e " - ° ] R < [ ° 0 ° ° [0
Ve RS KO0 it - 9t e 0 o 0 - ° o ° 3 ° ° ° ) X
(XD RO X1 st 30t = D . . Wiee ° 0 0 D 0 ° ° o\ i<
T (183 [ 9NNy 8¢ * 01~ e ® Vel ° [ 0 [3 ] ° ° 1
[ e - a1 . ° Ol R .- vie- o X 0T i~ ] o ] o ° [
- . 19~ [0 8~ [ X e [] [ . [ [] [] [] [
Wi 0 © T o TCeeE sae] ove~ [299 908te 0 e ¢ ° "o o 0 ° 0 te
[ [] 0 1 [ [0 o 0~ g0 ) [ [] ° © M
oo (e - 0 [y 199 Stete [ e - [] ot e 0l . et~ ° [
U € $00 e (AR I X1 [ O XX) [ IX3 [] $ . 0= "
[ < ° "o . e $eetg g 199 g361e [ . [ ° 0 3% it
O [ 0 "6 o 0 3te 0 R YR [ [ 36 [] ° [
° [] 0 [ e - 0 "o 0 1~ [ KD "- [T 10 ° 1
(] L] [ ] KX $00e .l e 010 199998 Lo 11k 266 - - 0 "0 C 3. e (X3
0 B ] ° ) ® . Voo 2 - o IR 199 8tiee ° E) IR [ 1
» 3 ] ° v o 0 . [ . 990t - [ [} 44 020ie] 01- 299999 3o 0 1
O ° 0 . O [ o 0 0 [) .- e [ [ I T KT K
1 < [] ¢ L ® [ Q1o " - [] e (114 199998 3 o 181~ " - A
¢ K [ ° 0 ® ] g 0 "y 0 * 38~ [ ECLe o8 D
[13 16 [1] i (1] (1] [ i [ [ " [ 1] [1 1] [{] 3 .M 1 S

e

ions

/4.

-20 equat

ges-
a/b =

deflections.
83

ixed along three ed

for determining unknown

FIGURE 68 - Plate f




Il ;
I S 7 4 —
y 4 -1.2 T 4 +2.
4 = nzs.z'el~so.72} - Z h A
4 — h * le272| -6a + % | +234
4 -1.2 X . 3 ‘
4 4 s :
a : j ~8 L é -84
L o
< : b ghestedhosy Fedhompodnad!
. i I s
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CriGure <4 (0)] A
REACTION-DEFLECTION COEFFICIENTS ' ‘
r = 1/ » = 0,2 |
+0.2 T .8
h L] :
+16 |-32.4] « 6 + +18.36 |-30.72]+15.36 +16 |-32.8] +i8 i
h . b
+0.2 X + % T
Feth-rteth — :
Fethotetnad Fedhvbedne
(9) INTERIOR POINT : (h) POINT ON A FREE EDGE (1) INTERIOR  POINT.' .
[ricune s2 () [fi6ure 32 (0)) VERTICAL SPACING: & anp < ii
. . : [FiGure s2(h) i
BENDING MOMENT-DEFLECTION ' COEFFIGIENTS (M) -
r = |/4 . ’l - 0.‘2 ‘
Y T +51
h + 32 by i
+3.2 ] -s.4] +32 + +n #321-104] +x2
h * 1 o LI
+) 4 77777 / + %’ ; -L’
Fegh e b Fedhorpedh of
(]} INTERIOR - POINT (k) POINT ON A FIXED EOGE {m} INTERIOR POINT
{ricure 32 () [ FiGURE s2 (5] : . VERTICAL SPACING: M anD L)
. {Ficure s2 (m)
BENDING MOMENT-DEFLECTION COEFFICIENTS (My) ‘ \‘ : e
ro=i/4 d B o= 0.2 ‘ g |
NOTES )

To find the net reaction or the bending moment ot any focal point,
compute the products of the coefficients of the appropiste arroy by
fhe deflection of the corresponding points and multiply thewr sum by (0/n).
Figure -numbers in brockets refer ‘o generci expressions from which
these numericol 0rroys were computed. :

FIGURE €9 - Numerical values of typical moment and
reaction arrays, r = 1/4,u = 0.2,

L SRRV
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POt DEFLECTIONS — w/(ph'/D)
TENS
UNIT 0 | 2 3 4 5
6 0 T or7022 | +.049660 | +.083466 | - 107939 +. 116792
5 0 o122 |+ 046sa0 | - .078499 | - 101377 +.109650
4 0 +.016030 +.046526 +.077914 +.100572 ~.|.oa1s|
3 0 015203 | +.043938 | + 073156 094126 | +.101678
2 0 T o730 | 023914 | + 048903 | *.062267 +.067035_
| 0 T 004809 | +.013281 | +.021325 | +.026888 +,028024
7 0 T 001835 | +.004344 | +.007860 | *.009833 +.010522
0 0 0 | 0 0 0 0
bOINT REAGTIONS
NO. _p/pht | DEFL. TERM R/ph Ry/ph
06 +.0625 s 558356 | +.620856 | *.248342
05 +.125 T 136626 | ~1.261626 | +.252323
04 v 125 Tr 131256 | +1.256256 | +.251251
03 +.128 T1 131056 | +1.256056 | +.281211
02 +.09375 +.738474 +.832224 +,190484
0l Y 0a6875 | +.178392 | +.225267 —_—
07 +.03128 TT000992 | +.030258 —
00 Tois625 | -.058720 | -.043095 | +.0295.4
10 +.03125 ~oo1712 | +.029538 | +.023630
20 +.03125 7110096 | +.141346 | +.113077
30 +.03125 +.192016 + 223266 | +.i78613
40 + 03125 + 240512 271762 | +.217410
50 +.03125 T 756320 | +.287570 | +.2300%6
‘ 2’ +6.249145 # Jnctudes only . of Req.
PoT SENDING MOMENT - Mi/pb
TENS )
UNITS 0 | 2 3 4 5
6 “o20917 .| +.009607 | +.000693 | -.005724 Z 009592 | ~—.010883
5 T 020636 | ©.009348 | *+.000622 | © 005585 | -.009301 | = 0105301
4 T 020518 | +.009253 | *+.0008%3 | - 005621 | - 009305 | - .01083%
3 s 019562 | +.008526 | *+.00027% T 005438 | - 008res | - 009890
2 | c.o373a | + 005335 7000330 | -.003930 "T77005917 | - 006549
0 0 T 000470 | 001266 | +.0020012 | * 002517 | *+.002694
PO BENDING MOMENT - M, /pb°
o 0" | 2 3 a 5
6 0 0 0 0 0 0
5 Tooaz7 | +.o0is0l | +.000221 | T o00949 | -.001639 | -.001868
4 +.004104 T 001825 | ¢ 000023 | -.001284 T 002078, | = .002344
3 Tooiz | +.001s59 | ~-.000384 T oorase | -.002734 | - .003036
2 002747 | +.000703 = 001051 002368 003177 | —.003449
0 0 + 002349 +.006328 +.01006! 7012586 | +.013468
L
FIGURE 70 - Plate fixed along three edges, deflections--
reactions--bending moments, load I. a/b = 1/4, v = 0.2.
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