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THEORY OF PLAVES

Asslppment 2

Bue Wednesday, Gotober 1L

{2y Glve the I‘cm ey saries solution for the deflzetion

of & simply supported beam of length % and stiffesss

the load discribation

B w o on - b2

plx) ‘ff‘ % pebf2axn < a b2

ptb/2 < w1

wagriltuvde P oat 3 = a by takicg the llwit of the

kS 4 ~ . . ’
o part () as b+ {0 and o guch that P o=

Py

constant.

&

Conslder a vectauguiar plate without surface loads.

(o) b‘“mln the deflection W duz vo a concentrated 1o
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Fall 1470

BB 243A . Prof. €. Resais

THEORY OF PLATES
Ansignment 3

bue Wednesdsay goreber 17

Probilem i: A& slwply-supported, rectangular plate (axbxt) has o uniform
normal pressure B, Determine the series solution fou

the anchavage force at one corner.

¥roblem 2 Darive the double Fourier series solution for a simply-
nupported, rectengular plate (axbut) with a nermal pressure

?, acting on & sguare AYea

E~8/2 < x <& ¢ &8/2

+

w602 <y <n + &f2

Teke the limit ae 8-+0  but with the resultant force held
conatant P = 6zpﬁ to obtain the solution for the concentrated
losd P st the point {E.n).






GQA QA LQ;A)“'
oy - ME 241 A

AT,

(\)Né‘ Ul o tatd By
=AY < .
j 70"_0@.1&\, é{‘ré’ ﬁl :}

N .o . , , ' .
/‘PJ’:& btg,-w\ E 4 rr)l/\w‘a.‘()'l}.u} \Kcv!})h\I\’S‘ (IZ&LJO‘,.W \udo{b\j rRé«:lQ—, *‘e\())g Le,,¥(,,°a,0 T - 1\.9(;1.. (;-8 330 . “)DQ l(‘:,\ "‘MT'"“‘ ng,\)‘e__;! <0 (2,\\: 52{

e awvmqé( ,,,,,, {ln(l_ ok b rvmess
& °"““‘“‘ A ?/ Boe.  we 2 270 e y=05 =0 e o xs0,a
(X D ?:5( VR e X=0,
'g‘re-m be, f ?»2_ 2z Wy Aw X '(]y:,\, mary
o o

_ : o
NG & \3 /
L P(x‘\é\ B 13" N Z"?’mn A !,'.Z’I{& Ao '-%T}? : P = j 25 Ao WL e mntf clmla

1mn b ©
r (1)
T e
oo 80 222+ Y () o st ey + 25 (- o) B S g

A D
e Blegn = (\“@‘QWWE)(I“ Q&“DMT{) L‘E'—" ] led m:(ZM-f ) LERA N OMN =2
) AP (Y e MRTED
L [(o&\ ! (.!:\ .j

{ o s ot o / WhGW) = ol W e @M gy (2u-iyn
Mo . M S gy N e L mw}

;’ LiRa® (?«M»\‘}(m \5 [(ZM \} (?M( 1"* 0" e ™ & W
New Reaihsn ab enirtig < (Mx} -20-9)b L ; V= T Y g BT (VT o (Do oo (41
, 4 x;‘;u B e e
\ 6)(,\]) (oo \ b

(“#‘) (‘\ ‘) (0 b}

& -
[+

3 > 1 32, (1 \ﬂ o ) R .
! ?’:'%' 75“1») E(M]A‘ (2 oo (o)) gt S ab (00) o (,0)500,0) (o)1)
Batet Rlow)z ~73  _32pl-v) /) mmn, 39 B2p, (1) ( 3 R

| N _ , Nat M) el [ 2 ‘3;4 \ £} fst '",;l,ﬂbé(w_,z v, (m,—/> JL = R (5,0)
! e "‘( & } ( ) ( o //" T R, r)«é Y, T ’
ri?ralvw\ 2 U)L wage.. \H-LL /‘\,L/.\L;,US J\bm U\L‘Mt !Ju,’( v»\e@hf) })bﬂ,\&) - o, ?3,““ o }i Smg E%SAM ".‘,2{).( /14;.;« ”ﬂé‘[ t‘)(_ C)Ll /
E. W=
‘”\yxxa F“\‘\ 3;{ U F@ \} A,pw HT g fhm \'\‘1\8 gat:w frey 1”} A‘-M M?fg /'& ) /3
. Gk owwowt o Tan Ty o e
- ":’mw ¥ d ”? Ao HH'{ A o {"[‘ A *mb s mré 5 et &}f“’“ @nd -éféfﬁlzb ) u,..tmiﬁv_ B
Mam a a b { . [ [J) /M)

So 'ﬂzaj Ld(&( \;) = f ( wwn\ ,ﬁiu\, Hfl)( ,d,“" “7,7

2 SR T S

b

e - d .
Nad do gwo 4 ’PQ P B >, \) = }? ‘%;v@ } '\Dwv\ ; I}LH)“ N TTX W\'XY; A V\V\l'{ A, “;1\,) 34_5 S‘.“V‘ll? Sita “’Lﬁ.‘i\
R ';) . ‘H A "M 1‘(1/ 2 b FY d};, Q l’;’J

v’ﬁ - : ts
% \,\m“ Yoson M\ ‘> A(M mm\ \ /
{ ab






“Hes Wiy = .,iP“” o ;ﬁ{»\,qg_gj; Ado EN ank wé»f,»&’) aé 2 Wy Au ATY A, W ny
ab‘n D[G%)“‘(:%B .-[l, é b LAT"Y 2} b /
E N\



— o

|




PROVLE

i & o

a
IR X
R

- s % & e
Foaow g 16

oy bad
o tha

mow ) mnd oo

1313 . i .
Pl adye

p Oy

o w3 o4s glenly supporhed atb

&

1ine

voe O, Deitecwine

&

potion w /L the &

£
center Loxom G, v o= 230 HSum enoupgh
poeves of the o S ‘ '

wo to glve thrvee place sacguiacy.

R SRR 4

fivay ey a

150






ME exfid

) C‘ Lady, L;w A
(o 1
| "}\-U 'E: -::;,:":.1 :

Peoblen Sede B 4f

s .3, %@f»}fﬁ, vy w(o,a@‘) LR (a\.,g”)ai.)

S}M} o "5 ;.'I! »)
-4 topg)s Lk (ﬁ e

P
%
¢l

£

bk W (x,0) = A S By

iR

&,
3(\13@) B s ’F‘f

- Ll My s - D(w g Yty mmi éfg -9, + 3;";3 = wb(Aw) - DO Y :"’?"5‘3
o™ yso
Assume, Hat ax(x,g} = Y (a) dns AX Gwd Lo seu.éﬁaféég, Ko ok will sobee. e PDE & Be
pob i PDE doger (YN o2 TaI) gm0 and we find Hhat
Mg e (AR, 9) e™ 4 (c\.;.b%\é?“& o Bk [ bousdefineas ok a0 =30,

[ 2X-2 "’Ssdz,m,,@ . Nﬁu\w

~( V&\ wiﬂ "*\:3\\93 \X ; “ﬁw Solwn 4o ‘SM“;%} 85, Conehbing AEA s NI

a
Thase Wik, 4y = 2- (CutDn %\ e =™ Mymx
- ne g
o0 - .
NM N(X)Q\ % A":‘Jlly‘.,?% = 2«, c’\.’\ pd-(»l\‘u V}% r;,:?\’ c\ﬁ A QM*... 5;:&“#(:} v ’b%’”,&‘
A W\

9 ' D )
(A)’.a (% !ﬂ = Z iD + (:Cn Pﬁw&) (""l\ﬂ\),,g gm'ﬁ Witk < Z }_Dvx - cn;\nj 3"’\*\,&"“;2{;

e Vizzy
:i»
= B «*W\Tl;f ::‘7 B=2D - Ax ov D\ = By AT bisa‘éi’;
- (23 ) o

SR gm(mm e weg| S

e

ax, -D( Wy 4 N w?ﬁ-x)\ ; w)f{( v g;*? .

B Y } ;nllg/é : i
(A+ppeatl, e g

Y

[0 - AL y] €K as

Ay, N
Wy 7 | 8 . /%w 2B - eulle Fai wyl {w%&é A s o
Y. @ ( "“j) A é " a MWy, & ar Q.
2 o . '
e =T I o AT u tﬁu s =1
e i,Ai b %) S A DX f “’w\jm wa,,: A““Z
m:a\ =4+ D }L ,%;) & (\4\))'{‘ }}\} 3\\;\ ?\K’ - '“UD [a‘z" M-\).)TTA }"?wﬂ‘{% Y w‘j( /
-(ch)

R ——

Aw = [ Rl -»l‘\ﬁ”[ Vg0 4 -—M’Aw)f s +£377[=-cﬂ£:’ . uAn?‘!e H §w w
av~ & § (f







il

. 3
. u = fa o N 7 DR e
b tht} w %ﬁ“{"“’*)ﬁz{i’g* éa/_f } ';,’ﬂ i (é:{‘} iﬂ)?]; € iﬁ%b%?f

?Z,j o ~ZE; 5‘[3 * ﬁifjsw, wo bi’?:\*;e ® D(M’)széi’r A JX ’ } Uy = @/(7:“")3‘ ‘?’q'i}
fune Y as 4 i

’ A - { S fie

av Ud & e ﬂib/{/-ﬂ)}}ﬁl ?/‘Sﬁ‘ Q[ € S » /
= I
,,,,,,,,, R g .
R 3¢ . . _Z\f ,\;. { ( {/ . g,.}n’{“{i. ﬂé_&{_\) (}_‘., )D\ s L)
= 5
8 : ' S8 o el IR (0,00 72 *““wé 0

= 5 N Qﬁ}‘
537 . ‘ SRS «4)/? Gy ¢ c,w 12 wa/w),r »Da n-

Qael wf(x,x,“ Y I b s\f*\ﬁs ak awaq

W fap Awed fuoe TRE Loan L\“‘"w S

, \& e Goscermt. - w(st,ﬁ) = Y(a} din NOL = \((?) Atin Ap X

e il sadoly e S5, Crndibiian en Xeb d XsG o New gk cao PDE

. L Alwa [\/'VQ?.)\.\/”wL)”’ \/] Sl W =0 Ix N

= YW”IZ)\‘?\' \(“-A)M Y0 bownrdas) 3,,em o! L, ymy (%) <An4 B,‘.&) &
Gy = T (A g e e asinx

W?}‘ Z{Bh,‘"'\n(/%*:"my)li KAMMX.‘_

ov B hnhg
T A (arany)e e Al A

W,g(x}o) = Z §%n “knAr\}MAnx =0

W%y ) =
hw wﬁz = Z{A A ‘W\AH{H?\A!)}ﬁ M ‘}SLV\A X = Z *\:‘Anjﬁmhw/u&)\nx

Z()nAn *khAn%) L\zwa)\nx

Uiy =
uj)k))?a&l '“"’DZ <2>\ Ar\ - >\Y\“A ﬁ) Q,n'na/lr&;,')\mx TE "‘ZD Z ,)\v? An Sl'n >‘n7< :-?/Z
Yre o
. a «

' =L 21 % A w4 b W X I
, An = ﬁg&%‘-&L %/z Ava A % dx / g}p)\n l, ] zab%n{ W | E

AH = 0 V’V\ Cuttan,

= ﬂl V' m osdd
abDia

o : - |
Wl 2 4a (1+aTy)e & Anax /
R R N a &






W (x,0) = Z &4@ A wiTx
Resdd [ b e a

2 2
Myle - M FARY) \%Jy
a‘yh D ( ‘a‘y‘k kY ax“iﬂ)

D fé”mk:/i,, + Ve Ay } A P\”" = (‘W)Z 12 si

WITY
vy o /

Yeu
how 4t Xz @ W A U = 2R7 e (o« N
T Rt Z%;Twu G- S
(% o) Q-W)g;a (l - ' e 51_4— ..,_’;1+... )
e q
iy | A | A
[“f(éy; o) ~, 9;&?9 / éJ/ g‘/@'lrmvg w[%)@) = / 79(1’)’07’ IM
galyd ETIN
Myl o) , |
\..Z_ A) ) ~ 9/ & / U// 7’/@4«1444&9 '4:7%“(“ i‘/j Z{?) = / Do eran g’ (7[ G)"

O ey )g%m (‘; 1,/’)‘,;;4/” >






-y

[N Ts

2

S48

A

ular

3

]

b

£
oy

Ian

=

(14

3

kN
LS

Y Houn

{

d ey ol ol
3 AO0d0aed

gb

3,

3T the o

@ o=h oand Inzded

A 2\.\1 T ?%)

NHA WJW W:.Vhﬁaﬂj




o



/.

Coany Kweav

/“) ME24IA  Fall 79
W Prd(( Sleelo.
AUDIT
Toblows. Sob #5
Adw= P wihero, A = "Fz%‘r("é% } and. P Ar
Be. o Tk al wW(b)=0 dndd %w( ‘0/(’6/4>mp<'/j (’Jatf((r/du())
%g(r ﬂir’dv(f ' )] % y
4 AT’y
(r l rdv < \)J Dis | t ~
dod <r(_il\[> = J\_[r_+c,/»«r+ 2‘[
rdv \ ar DL9 - s g
raw :A_[_{f,La,(r,W-m_C),p e, r*y 51
dv G - X N N Ty
W = A r* _;.C/(../_ dritur —,,!:,]- Lo+ G0 "’63/&4"*,"
DL 22 N 48 4 ;
New W\L ey ‘}jb,tulnéz &mwx Yo W(r) - % Z“J:E:S_ a c’ i ,(7/1/..(' + CZ Yy (,BQAA.Y'-# 04]
22
Now én iommuhd Neod nr&ed; gl ak 1= CS=O wmd €, =0
Thaa wir) = A I s,
D 2L /
A’P\u\u\ ™C - ur(b\ ¥ o+C, b+ Cli =
77' 266 m/ s - b% = = b
) A ?— ARG % e
h _ Ayt Ty 31"3] A [ r. S’barl‘-;.%bﬁj
e w(q” D [45’0 4€p 450 450D '
L&
N wio) = BTA '
™ \ © '5,99\ /
- T dw v d . vdW 4 Ldw
N E T I 3,
Law) o A Jior - /ob] 'M &w [4or3~tob’>’“ = -10bA
? M; 460D 4501; cl i 465() D v 4¢0D
Fzo o =0
e e DEW 2 dwW e =D (v lOlosA Qe\-\)\bA - /
oo b2 d e - 0o CERY S JBA w]
mg| = oD Y L dall o - e (- /ob*A) ‘17;;)19% -~ ) /
f res dr> r dr feo 4snp - w}Tr - f e o

(?(f«"t"{ a  dtvenlony f}é’(@.-}’c.,» fn

A
Swunce There Ls e

l!J‘iru ,(")—64 Lv;‘..‘atl»/)c.g;.[(e.lhub Lyi‘ (/0

’)(a .l 'fé{s).«,. Letdy A0 6&(;*:’1& ™
wir) =

dv

M)ffc/!' 29 fiﬁc i’t"a(f ,ﬁe{zc,/'t.e‘i'w /% &t Fx 4. /fl{L #)’th{.’;" ﬁ'm,{(mz(])

5)\1‘/ o5 tondifetres exuot
(1:4/74‘/“4/&)({ ,Zo;z,;b and. HMp = /v‘/ )d_a&—;t /’fa/

77‘\-(4&3 Nf K(’k« 3,@'10..4?‘4%&?,‘@» 5&';7/') (!/?,Ag,-g:«g.t,;lé.»!“ /‘/ [ é(.(,,?‘( g O / k‘u

Corthay +larTa Cydavaly

e QU7 ¢, (ZY‘%\‘»&V’\‘(’ZQLV -"Cs/r

a:,!.‘- /A’(, &f/\r/é-;f %ﬁwﬂz{&“,ﬁ/

fm&,ﬂ'@«ia snle, ,&e & Mambad /L’,»

«h e dslot o

/

2 /
and 3“;”)) = ¢ (Z‘Q“r 4B) 2,

¢,
Yt






alao d‘{\‘ s 0, o+ 20y,
de ¥ T / | N .
Iy e WD 9w g Xdw [ L
rabo Mew =D [0 0 2 du Ty
W

L @ vra W(ay=0 Ay? dv
F=a, %Y.\!(‘a);,c;) re b Up2g = - D 4 l“{?'” L dw ] v O
DY , dvl gy ¥ ody.

,éu:\@,, ‘1? 50 i\i M‘PV‘ = m"“{’ =0,
wia)s €, a"a G a

i ' . 2 ~ (8
dwl ¢ \ (26‘( Laa, 4’&) + é(vza. + {q:’;»/a e R (2.\')’) w“wﬁ (-Z:‘) 2 02 ﬁ,z‘l-‘ (,3 @ () ) CB Y (E»a

dr} ’
o) =0 w0 B
T vib

b . _, v
Mrlmb z -~ Dl&bw)ﬁa - (!nv)és/bgl =M (4) Lw,..l? (),

boeq (2) and (4) :
cz ‘& ?”1 L) . - . / (5’) Os = 24 M a:alﬂ? . /‘,)

JLJI(M\»)\J‘A« ar (o v') [(Hv)a +a,‘() V)]

LY (35 baa C‘,q w €3 Ll'); Ml‘a@) (3) ¢, aty Cy e C'l e

e, = MAB [1-2ba] e
2p [ Crn)btyat (1-v)]

] iiﬁum}z (3) and (L) wmh ()

Tt‘\.\m w‘<r-) = -mb® FR . 2&%&;&!”" - & “’bz‘g‘lt_[(',)]
2?3[(:412)13?7@?”('; ‘,‘)J v
My - [ Mb (fl)l) /F-) (i )’)Mﬂ b j - l{'/“; vl(:f\)}f‘ A (\ \))Q,l
\ .
v

o " e = O &ua—? whit. _
[(9)b™ e 2’ \J)J eEG e et ar Cn v )
Y S A /
[V kb e abliev) l
my = Mb™ i(‘f\)\rh"a;ﬁ»(‘r“‘j‘)ﬂ Wk vea ey = 2v Mk?
v f&,.l,\))\g" 1‘0“,?‘{'4)“‘\)')1 L(H\’)bz‘ @+ Q¥ ’\))i
Hio mr > My b rue S My E ..W?‘Mm., anet Lok m, = M /
] 2 ’ o b-van 1+
l(wv) +* %f,;a'(‘“"‘u Qs b b )
‘(T‘ Mr‘Ya S _/_‘Z“_/\:L 4ww;mﬂ&} IQ’f ® ﬁh{}’ - Q‘\;\w 2 g}uw l‘“ku%:h‘ »fa.da*r o 2
B SO -
[y “f%nc fQ.-wmwv'w‘ ﬁm«,ﬁil.i{vé W Lol /
W ® e & Uy o 8 o o w i yaob W o 1 %V ‘SJ,’/J o 0
e o . "a“l Y=0 Sl BN A
D Fe o Wy S e ‘) dZW 4 ‘V‘ K‘\“ wild b b Ut 2 8§ %« 1 P ﬁ&‘\_\ = €2
o e I dry ¥ dvj Y ir | @i(( h )
"{;‘157“* UA(‘\ w (2 ‘;i»‘v’:'j (:.‘ w3 (»0"9&4.;,0&\ ,l,"‘i ,G.,J tih!,c[’.é) A.CU;{:; 3"54"4 Ur } L w0
Fabs

¥ =8,

é " . N - . ’
Mool Y‘(\(\ R A R+ ¥ 10y (i~ )é’s;&; =0 75 g M (»zh‘ /

o
W, e M DRV )iy - (1-v) &/ Ve DO-v) (b2a*)
? !f:b = M = Dl&( Vo = L1-¥) 33/}0% M RO

Zo(rer) (ba?)

<,






Hoo ety = < MbTCT - Matb ber o0y
2G0T i) (bread )

7!(:;«-3) fo dm addifores tomotand (/ wha ("o AL da b £S5 ok /MA%;,A é”&(f /gi;,, {i-’ﬁ_jt,‘_é',b,) Le. %4:‘{:( ‘ /Km /

wird - “”j;‘sz“@j;“ WA AN J ) 2P e, Zei‘?j"w‘,e,!# Fhes p?jéc«f hang,
N B / WA ) - . j :
D (b*al) eV} Y.

nonf ')’n,?o 20O and W T @ e =4 /

! .-
M| Todg] O e mymg

and Ara 'le = &M ) s jfﬂ 2 tﬂ(fw,.%/ﬁ’ " ZMf'e\:/z .
by 0o ’ I — e

el (1] = M %/&
¢ i

\3(} \%&“4 ‘3(9‘.&}‘“1;“ = ‘t\t }’2‘4’:‘“‘: vé whey W f'ég‘&‘l‘*‘“*‘wé‘ e thag "f,'t_,‘llﬁ) W é:}:’é'ééaé.»’ﬂ.g 'H%.ﬂzlr’f {&L‘

i

(A,“Mﬂ}i‘s‘ L:\\fléix:{};‘z'\ﬁ} &ﬂ.‘b{'é(v ‘M\'ft\»{; fuiu Mﬁofa& 'Iiz';.. ﬁﬂ;y@zj{“\d "“{:‘\“ ""a\;“;ﬂi' QJ’ ger} CC[: “u((i&gx ‘2‘) ar .}}J::’Ag:{‘sifﬂ’ét\
\‘Fa‘:ﬂ &ém\:p.{,ﬁ QELQ{Q '@«é‘u-:'g Fyade 0& L'f 4 A Mg “/\egé,{‘wexg “ Lé‘ o} {ip ?\(; Lann (’L"’*”{‘ Ab‘.,,t_(_’z_f-f’x.fd”.é ;/-’

g






2,
A
N

&,
(=N
2]

L 9 i .

Wt om, &3 = &, cos ud
(353

¢ T N

§ i o A, cos ng

ey a
DN T P
TN BARE

Uhesy

wonen

w4 &
oy Y P

oy

"

B
EuinY
Sowt

e
HE

el

HRENTE ¢

/ wa (1v=2 rx)

“(Z/e'v)'lz-z;\]

o oo 5
Ay Bdgenag

g
g

LOTTasl,

. O +v) hzv?y\

(¥t r-wpn” e
o

g







wp

'
4 'y £
Ol Aoy e

ME 2l AT (20 ]
( D Pn)f . g\tu«}-@
At

l)rn@ff’.aw Sl Y,

[ro bl iwm a V&m(}c. /(a.l’ /}r’l«/ﬁ, wilt a Fob  and e /»-{;’& e ? g{@/}/mwut and rotution
wia,p) = A en and ,.w L (a,p) - Ay losng (n=2,3,...)
(o) Feid U (6,9) and 7 (4,9)
(b) <y /;(’M'n w%7 He matiis ﬁtmuc/ o (@) b s;,m,mf ey
()  Delenpiine. 47 /917 Sical ars vnenk  whelfo, o ol Fe f»céim of tact. Yern

o e nalily Lo torrect

(e\) SJQJG;\? anfﬁ AZW = % W7‘/’£ /‘b-—o %few ‘/zf.’e Dnaa b ?ouymﬁ Su-'(L.,v’ca;\ Lo
W= Golwr+ byriec, rtlr 4 dyr 2{9 + @, @P + a /—QSmW (/.> r3ca’r’ L A r@nr)an
" eirQ’aﬁ@’ o (d,r‘3+ c,/r‘ *d, rﬁwr")smﬁ Z (anr "‘b "% d /"fit b, f'hwz)a:m/

[

o n nee F - -4 2
,.Z(cnr+d,,r "t Le,r ;d,)f” )Mnsﬂ
n:zz

L , /
/;J\, Dlg,,.u,,{-e,‘ ‘dw/,{(,ﬁ.(,p,,«wp%/f ol F z oo lgz= b° = Cp = do = a, -J:;J/ :&b'/= C' = a', = a’, = 4, l"n"” C’": c/,):io
,fw N 2).., =3
Thio Wz P + &, ¢ingp + ¢ penep + T (&% 4 by Nenep 4 5 (2 4 da’ i
£ < fing g+ B G Yo E (50 8 i
‘}w v/tp_&\,bo*'d/l:‘d\ L««) CLO/ = O ;
Now Aewte L«f(.f‘*)(f)) = f(”‘f’) N34, =0 an:‘ ¢/=0 > Aomcer (4, ) = :f'(cm "‘f’) =
ed /e . - 5 a Vsl
=dn'=0  n3y . ar(r)(f) = ?_, (“ + .;_% 13 ny.

w’Er)((i)‘ (éh"" o, )wanq} )/

CAwty W {a, @) = Ay e nf gw' na 2,'... =

’ / Ty ) ' . ‘, .
Tae Ay om0 el W) - [“?,,%iw.:,.&ﬁ:})wég:“"} tontf = Ay enntf
- _

Thos Aye - [_V\VGA: + (n=2) ¢1b;‘x (), u/.)wu\ 4) b= (l [’“AHAMJ O 5o ?:“[(mz,)/h"“'
2

at\-l\
s e = =D [ Wy Y (Vg o 3 )| e U "D\f 'W) (* brip ™ L, WMS
/ )
Byesl=Maw = (meYbn \eontf + Wy =onl ao +b ML Maa,  + (A bp ¢
My k rﬂ"r‘ M"r:]r'\:'\ ) > ¢) ”‘f Y\( .,F.‘;‘ v\ )/‘-bw \f ) 9""f [ r:\‘” Cﬂhi%ﬂ?j/\u\ni
W Nme) b (W) (01 ) o (i« W s en ¥ G+ by ,
ser '- ) ‘mm ““)"(\Zn) n] ? {) ) )‘fif ¥ (;n r':?";)&n'?‘f

Thuse }rmf/: -D l (if\';(;mt) al & [na)uet) u.v(wz}(':zfo b,’,Jw alp s ::ki.(ﬂ,cgr,;% Hao alone. ,!W lar ’ "Jv: :

an

fw\(} %[(\w)nz «MJA —ah, [;\-w-?m K.l(@,\ng“ e a{m"(’
F:(\ a







-

M AW & Ibﬂ (41*-9) L',m;nf/)

il N

‘_“L (/:‘.W) = 1’”(’)1 I) lmwn;/’

}}'Hl

i / e D} O;?(’%z/) O-v)a) + {lm(n /)4 " /o;—/)('/ ’)}l’n ] coongp

!

g ant" . o ‘Q I)U
i .

- .

g S i AT T RS

cm———y

o,

WJ(C\ fu p(‘()lv% aﬁh 11 lﬂ (ALM

s

rea = 'au,% {AAI(VM»(Z“‘)M? - cl/-\. E.(l-l‘»’)h7~dni‘\w;n(‘ﬁ = E‘Z C«r;:nf‘.ﬂ

3

v

bH\&J«a Lt Paas L;)HL('C.«'

aFy & &Q"‘ﬂ“"d‘“"-"\{} (v o1 =2n)n? Ay

for 08ves ek we,

‘}T’ i - | ,“*’H-‘““'“‘J .2
2 :
by “ i v - Ay at

AN Due ‘{z) {Ae&mﬂew@exj (fel Smma bl JL’/&&W) il /ALC:LL,(/,L(), (? ’ﬁermr /_/ae S'/Me.cw (’m,mj,‘/

émch«m Wio /%ohae we jww{ Vhat He a7$/>/«,a/ deoaclo (¢ m»«neu/s>‘ yweak mcuwwi.)
/e'(l 'Z"“LM o i ﬁ& Ao /»éa,c.afmwis ( ¢ /},o/"n.y‘;.arvvo

(/, Yo, manewelld — Betts /264714,0 aA)
7@7 Thak inplus Thad , b4 foad Growp (e momend Shia. ) ad poud 1. /:mdewf,mj
o displacement Gpoup ( load d rolekin ) o poitr 2 | Kas e Stime e/fw« " a,/)'h()L L,S: e
lood %wu@cdqm;a 2 and Mddaﬁa»+b.m;wxuMw%b§wur x#;mgfiuTL;/MmMuw% &
Hhe matiyg re,ww;% W loods & daplocoments o be ,%dﬂwmo Now [oote. at cact Lene, sepinal
©) A posikive shean on the. Lol produtes o mtmm o&w;cnmw@w e Sl o,

’7‘.\;', }gra diess  dm ed@.@g f’" éez dninoan b

A/m%n{we.

5,1“;_ \'fra ma})/,(‘o/(’ \‘"c"\)f‘{kl;\x} L‘w‘/ Awé) Wy 0

. ) : o . ;
o e Cp y "_Rdr’{’ LAy ’{‘&a,& Womaad bnerts gom o 1 fndata jen &y /4\9 Fo At s

(9 j\w o O | ’l?\'ﬁ--néc:- Sg; < ﬂ, Aku, ﬂ }w»).;,yl{;,‘g: Aheans /,/\,0‘3-144,@»:,0 (o fp&g%&.f»édb
r E

/w’cau da ;[z.;.a,w.mil/ a0 Lcj(mb, At aloo /:_urm&;“«..m,,ﬂ a pos ise  rodadion a,MQ Fhacar oo

,,Fom;( e M, Rk (é’. e ewﬁ\\ a,w@m& o 1)43 erL élxu,u +o fbdf Ma & ;l.&c',g

~ah <o,

A, v L

woudd ot o Cmdeel,  a Mgi._szfy( wey rob e o ‘eﬂ.«v\u‘, S > @ whiet, B whets

o

we) Rene. ‘%w(b - &A <o, STM‘LG—\M) e IN;UEL{,Q YV 4 ‘)M}(h ety O PmbU«Ue' erxJ 73S

b g W@&*‘(A}C M‘»@a DTSR VNP PO Tnm:»ud' % W e».xtj Waant /\go\Lah{rw L ma des p‘u .

b us-avc,;(‘x) aﬂﬂ&» ’h) WCL‘A&.Q—; a. . d;&'pd LG AA@‘{;@A.ACU«,.,..,Q,},/ fe\Lu\.c.»Cg ’b >0 F Py ra@,mm ;A .

|

oy



L= 08

. mr ‘ ‘ ‘ Bro ;/’”“ *T T WO
.\‘“;\..4 — ?‘ ) /. X )

e

s b cufo( ‘ i PN ae{a{,

T _ e

— BT e rugid body | ey el badey rodakde

o . ] Qe V 9?' Ramit-taa Ay -’5'
' IWO\ LR TN Sy









%

0,
[rollee Sebr #7

/ wa My = yvi ; MJ R ; MXJZO %I/)L/(J Mo, Mﬁ/} /"[‘rtf /
Mpr= M)(é_ﬁazf -+ M/, /d“;;(/ = A (CJDZ? — A ‘P) =M éeDZl/
My = Mxﬂm’?-ﬂv/fmzl/ = M (Am @ — m(p)— My = <A en 2f /
Mry = M%~MX ,<WL:U/J = T28 gulf = - M pen 2
z 2
) QED

2, WL tan oboe H parllon j/-c(f, /g,u.,/a/L,}(mg,?mi.-« — o e /gmm;% Marate s e Slved
G problon Sk b the protlln of appled Aoplacmenk and  polaton o Ha
e of a fale  tn an oo paoliio plote . &5 we dorbe ak He Solakom | e 10
fhe  downeotress / solitern al @  we /Lw( Thed Me, My, Mep, Ui, Ul otk —> O
ao r —> o=, Z)wt Aetencse, / He 4 am)ow deoplacennt and /w/fdurn. Hoe w'll de mome,.,/s
and fheana o He vins pface. Fiom o prostls of Hois por e ol thas i we e
aﬂo({d homewds  whick do mel Aad,wA o 1 R cl r=a Fe mowmends will be
Me= 14 &mz&p ) Mg =M and Mops - R pec2dq, By B cene o e Role o o o
plode with fhe apples mowenls MpaMendf) Mpe- My and Meg = - M poef ok He
uiqéw ‘T'»PJ,«LJ ot Mo Moo in the ro diechon bt W=>' Ty Trg = Trre0 @ rea
(}‘Mmu’m Hods hanalides 4:: Mrip =0, 4,59, Mp=0. - or thah  My=0 4 Vp=0 ok Hhe
s M@Jm' dpv the 2D plate www), '

! /M\ . M\/ '

L - = . e
| { 1 L,
i PN - -l
I! " i /Jﬂr: I‘l” ?r“ "
% e =S S - O T o
My o
| " ! o (U 9 ] {573 S
| | " ”"0"%%:\“‘]1 ( } ll&*i‘ "
i ; |
B i o) ! e
\é) W‘\/ "

HFMM 1o ol Viomn NQ’ m et resolte ﬂ“"“ 13,00(1( w L wu/, a,c!/ and fa, *hMJ“L'M.a atk [ e
_ (lb v, =,U‘( ) Mr,::YY\(> ‘l'ekbm, 9&31&» ,M»(— +€~( /\LJ'-&O“ ”’J. T)/\Aa’“l'\\ o Sk F b co Hhals
Fom BT et s B e gt e el = M en2p g
o
'ﬂr e AW*'“-‘ 6'][76 i fl AL :}M,o WL lﬂu\c{(m/ h(umé(qu & \'uw\ q’f (1\, ('}x) flt’)’ (’) (&)

Mol mw o by n,g“ ”i (¢ _wr-(’]a- a’\‘_ 214 @M‘(’” m et ek mv] P,

(e

B e T I e om o :
b B 2 rng] [ et 5 8 ok [ R i

o
ol







U v;g R \&Q‘, ’VMﬁJWA’A}/ ’&M‘w« r\’mb%ﬂ. (NJ" B b aand. }p“u{;‘ Ne o

e M\l -3ev 4v <~0«A»§
20 o'\ 4y 4(=349) " A,

SO S U S AL A T (i T R (il
A, Dozl - ~Ray 21 Aevin) e ~60-v)M
e (*W)
(\m 5D HW{) (D, b DMV‘({/(J , B Y3 =My
hows pumee Vim @ o 70 wy W\‘/\' ) 'H«'I\Q, thon, So Futa w«d;’m,a b, Ahtoata At m,?:
')‘h,_e = "rncf,o.}- ’)}u\{) kML{? = e '\j{@ii:?..(f :\ .
v | z \61 -
My = - Wy b, YW v O
f P L roro or® Bup? ér“)

'g\(om MJ l,]e‘/\/lgu,, L\)B\k- m‘\‘L Mg L [?A’L" C\A & Q'L/: "’S.BA\ {
T————" P A
and W, -208 cU\m{? w"f‘{’} s - 40 4 ba’>cm¢<()
’ iz q,., a » red, 6
Nyer ’r—c { (’M ]Qm ztf . ' -
¢ .DY -24d . as . L, s Ve, | sty

Dlﬂ (?(.ji”‘;') &,2’ - L“/;;”_ l C.ua?,([’

2 =D [(:('V 0@/\ - (Zf\imm)-l ey

aop e = ~~&f,,ﬁm / ootk L Apw - :’:‘*f;.“ f;{ e awadis and N‘(’ (')"“"3 M ehzap
?‘(‘?-}j& L 2D - W-s

e ~ M e 2p SN CDLETE = t ‘r‘(""“\Mcu- ?cp = nn,o
S L

‘/‘;"w.«.\ / K = 'Z”ff’ l fjj?i I)
X ‘i "})?({00 WV B 2

MQW,@) o it WWM%'

e v o






9499 .

ME 241A . Theory of Plates Fall 1979

C. R. Steele

Assignment 8

PROBLEM: Below is a table of numerical results from Szilard (Theory and,

Analysis of Plates, 1974) for rectangular plates supported on three
gsides and loaded by constant pressure. Use the principle of minimum
potential energy to obtaln an approx1mate solutlon for the case of

rigid clamping on three sides with - a/b = 0.5 . Assume a reasonable
W 4 dw
dxe ’ d
deflection shape whlch satisfies kinematic box;“ldary condltlons, and

see how close you come to the table value for maximum moment resultant

a = —~ 0.2004.
Caseo Structural System Defloction Constonts - - Sourco| Notes
No. and Staotic Loading and Intornal Forces |
Al7 <
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e
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I ~0.0377 | ~0.0472 } —0.0557 } ~0,0612 ~0,0662 | —0.0707

-

(1103 xwar2.y<bs2 = €1 Pob?

o
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{ b (1) s ~0,p-bi2 = CPob? - . : -
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NI/ //////z]
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<2 wR R
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Course

THE STANFORD UNIVERSITY HONOR CODE

A. The Honor Code is an undertaking of B.
the students, individually and collec-
tively:

(1) that they will not give or receive aid

in examinations; that they will not

give or receive unpermitted aid in

class work, in the preparation of
reports, or in any other work that is

to be used by the instructor as the

basis of grading; » .

that they will do their share and

take an active part in seeing to it
that others as well as themselves
uphold the spirit and letter of the

The faculty on its part manifests its
confidence in the honor of its students
by refraining from proctoring examina-
tions and from taking unusual and un-
reasonable precautions to prevent the
forms of dishonesty mentioned above.

‘The faculty will also avoid, as far as

practicable, academic procedures that

create temptations to violate the Honor
Code.

. While the faculty alone has the right

and obligation to set academic require-
ments, the students and faculty will
work together to establish optimal con-
ditions for honorable academic work.

Honor Code.
I acknowledge and accept the Honor Code.
(Signed) ________._'_(,_di‘i“:é?f*:

e

Interpretations and applications\Z]:‘the Honor Code

appear on the back cover of this examination book.






ME 241A : THEORY -OF PLATES - . * C. R. Steele. .
FINAL EXAM . , Fall, 1979

Problém 1: A semi-infinite plate strip (0 <y <'m)' is simply supported on
the edges x =0 and x = a . The edge ¥y =.0. is given ﬁhe
displacement and fotation

w(x,0) =0
‘ wy(x,O) = B sin (wx/a)
where B is a constant. Find the magnitude and difection of

the corner force at x =y =0

‘Problem 2: A circular plate is clamped at the outer boundary r = b) and at
the inner boundary r = a is acted upon by a uniform distribution
of moment Mr.= A with zero transverse shearing fbrce.'vFind the

formula for the deflection at the inner Boundary.

Problem 3: An infinite plate with bending stiffness D has an elastic
foundation with modulus k . A line load of constant intensity

q acts on an elliptical path with semi-major axis a and semi~

 minor axis b . The parameters are related by |
a=2b -
2
k =(3%p/b"

Find a good approximation for the deflection at each point of "

the load path.

\ [t
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7 ‘\ ME 2L1A
THEQRY OF PLATES
Final Exanination

s rd
oo
[y )

)

GO PROBLEM i: & square plate whose sides have the leagth a8 i3 siwply
gupporied and loaded with constant prassure, AL the centey
of the plate 1z @ ziveslar hole of vadius b . Dotsveing
g epprowimetion for the stress concentraiicon due to the hole,
i.e. the racio of magimm bending stress with and wvithout the

hole, for the case of & swmall hole b << a |
3

ii&’ TROBLEM & ~ An Infindte plute on an elastic foundstion is subjected to &

line load of intensity ¢ on the sagment % = O, ~b Sy <« h ,

Pind the wawximun deflection when the decsny distance in comparison

with b 4s {a) large end {(b) small.

) @ PAOBLEM 3:  Waat s the plate bending stiffness D for a sendwleh plece
of total thickness © made of & material with Young's wodulus
E , consisting of two homopeneous sheets of thicksess &/4

bonded to 2 Yhoneyvcomb” core?



)
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PRONLE &4

wE Shih Fatl 1975

A
ERRE OF WLATRS N
DY - !'} ’
j {
Piask i .

8

A veetavgulee plate i slmply-sopporied on the edges == O , &
and clommed om the adges v = 0 , & . The (ressure is

Y .
conatant . Glve aa sfficlent forwulation &f e seluvion fow
she deflection in sach of the follewing two sltuatiens:
{&) The lengthe

a, b ave the seme ovder »l magnitude.,

{B) The lemgih b Lo wech larger then a

A eircular plate s elamped et the boundary ¥ = b aad 18 losded

by the axfsymmetrie prassure distvibution

&.
p=p (1= (¢/b)]
Pind the deflection .

The footing for & colum 48 a2 clrcular plate with bending 2o ¢fness
0, end the sofl has the equivalent elestic foundsation 8tiffrag

. What plete disserer world you recommend?

4 wiuply supporied gpetangular plate has the constent mewbraus

tenedon w sad is Loeded Dy & covcentveged force Py av the

poing (K}‘, s ¥p) ond a force P, at {%p, yp) . Glve an
' i o 2

effirient formmlation for the solutisn when the tension ir lorge,

& sluwply-supported rectsugulayr plegs is glven an impulsive

losding &t time € = 0 whieh causes 8 velocity of the plate

given by

& R Ty
s g o O4+Y = A slg= gin =
os (%2 ¥, 0%) 8 b

while the initlal displzcsment iz z2ar0

wig,y, 0+)=10
Daternine the consegusntisl vesponss.
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Theory of Plotes

Yrafs - Charles Stesle A Fall 397¢
Qffices 355 Duvand ' WWE LS
Homras MW 2315 - 4000 ‘ RBoom gy 19
Grader: Grees Branks

sEfdens 3y - Durand

T Basic Jelotvlosships - Besa Bending
N Recrangular Plate - Havier's Method (Double Fourlex Series)

111, Eectangular Plate wilth various boundavy conditions - Levy's

Mpthod (Single Fourier Savies)
. Clrculay Plate
9. Potential Energy Hethods
VI .ﬁaﬁbzane Foreces - Stabilivy

vil.  Vibration
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