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q tinde lopdby one th· aoi fQ't' mos or tJ~ , 

atter.:pt1a at t uaat solution,. but. ha· not a1 ;yet bean tiJolvtld 

:tor the g n l'al c ec. 'lln;f solution by approx :tions ._ been 

orked out but .,O'S of t· m: at'f) either very 1nvolwd a :roqu.1l'$ 

the u of bigbeit tho ties,, ot 

use di 1e a 03Y' 

Anal.OD° 

oum of the principal W!Oli~ta of the ®tual le.to. (b) l &Qond 

, witih l.a.stic . i~hts proportional. to th 

pro o:rtional to th 

tl n ' tion o£ tl pla 

I 

t • ' fare l' u ing t. l.astio •b• :wr. ' i sol1'1 s -le 

problem of a :;quare !lat plate cueyi"' • unii'ot"f'A los«i,. nd p:i.1 

n all e1J. 



1"i' . var iou.e 

o! S:q\14.\ :pla:t~t aupport.i ~~ e~ntoJ' p()int load1 and l :vi.t."1' dQ'e> 

e nditions vari usly .... 1,."( ,_ pin:: , t:Jr 'T e . 

t or t i:: 

. .:. 

sh olacttic ~ ha 

J,s t . o ., sh$ 

I n thi s tbs 

In th a1lQl.yt.iCD.1 olution 

uniform lo 1 ui nt /t t C'"""'"'"•'n.ratoo load ia u • 





,_ 

,,.,.,..,,.,d .... "' ,,tw).J ~-;; 

fi 

1Jfith ~;~~.prob ""'~ o! d!:f.reront t 

J ~· n J; • i.;i : • , u. t ._ t u ! 

,SCtHIBiO"\ or tl 
oon&:ldt'lrabfo q. · n . :ild.i 

co.~i®t. 



ccm: o;· o.t i .~o t!iod . 

', - 7il'rto !lento G l!- hl.e 'bi;>o!~,, epowzi.nf; 1lf t!10 s.ai.~le prol.:>l " :t. i tho 'book 

nd th 

a :bout f il"'" and one. halt :percent l s. 

l 

'bo r,pll to 
~· 4 
~- 'Wi:t ·..., type of f t pl - ' 

tl 

t 

01 il:ttlity or ittt \J on 

bj ct. It 

i r.aw:11ra. t turt.i.cr d 

nt of. t. 1:t$ , ror u 1n th ;f of p ts 



of th 

i lo 
"1'1 the d _c ts.on 1. thi 

. n . tit>n in he pl.a . d; to 

tng load.; a tch • the. 

or t tJ p ohlo • t.he r. ·_ ra· .. -

to pl.a 

~ • T e !ir. t · 

t doO.ection 

p:taw. 

t'!Ot1:1en~rum-, l ads 

DI'f>Mn l>l"OP rtional tG 

• 

1 ·CQ11CGiwd u e.. n twork o.t ~feot,ly l.asti~ 'Wire# 

~ · a the pl.a· • T ·. l<»ldir-" on tl plate illJ 

oo~ 1nt.o eqoiva.lout ·on· 

t l'liroa. !he · nd condition•, 

Th din otio · 

the m.en , 

the vtWiO"J.8 l 1ng 0 . i.t.1011 

d neet1ons o:t \he plate !he deflt1t11!• 
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f.{}L'JT!Oi. 

li.et o t c rac a d · ol tl at ldll b u 

d ri't tio of ho . !or ea y !e ne to 

o:!' t1 

E = h ! od . or las icit;y t 'f.erial . 

h = tll th!Cktle& of th$ plate. 

H = th hori~.Qntal e.~ tor t.t1 st sa in t 

N -= 

t:> = th uoito -1 ·. pl • 

P .= the c .. :neen t1°' ted load at cy oi."lt . x 1 Y • 

R : the to.nsion in th triN • 

S -::. the lo.ri-ao.1 · ea: onen . f: 

w = th dctle tio~ or 
to t1 ortginal. l.() 

m '• 

z = the da!l ti.on ol the b at rt3' point , du to the 

ela tic {w) l d.1.~ . 

r = the ctio o" t.: c Pl« at 

l 

)( = the atio r A-x t. ). '( . 
l = ·.ah w dth. 

horizontal . 



. 'tio ror 

b 

114-r 'b4 r ~4s P 
dX .. + 2 ~xtov'+ (}y4 = N ---------------(1) 

Thia ·' tion 1o derl.vc u:;:ion th.& Principal ~tionttj ( ) t t 

t oms,. iao~opie, pcr.f otiy la t e, 

(b) tll$t tho p · ilf "' U.'l thick { :lOt so thin t-o a.ct a a • , 

brar-.e • ::i,or so thick ti t thm ditrttio11t1on &:f ~oo at the or.dt 

appMciably infl1mnoen the l"elSlll~h (c) 'tillllt ~ c n l' a! th 

Eq~ti.on (l) can 

t1 ' ~ra,U)r -~l'lbol 

v2 = <>-a. + o1. 
a')("'- avl. 

1£ 

, (d) t1 . t .n.ll 

of 

- (at.~ ~t.l9) M = - N a )C'" + ~ v~ - - - - - - - - - - - - - - - - ( 3 ) 

i.-'\/ M = - P - - - - - - - - - - - - - - - - - - - - -( 4) 



Yy d>c 

dy l Jte1 h 1ic , ·, !.G 

: p dx 4"( 
I 

Vx. d y 

pri • All of 

s" = -N ( 0?.~ + i-- a-i.-s ) - - - - - - - - - - - - - ·(s) 3x,,. av~ 

Sy = -N(az.;+ 21' a-z1')----- ---------(6) 
~Y ~x~ 

( 
31."f t"v == ~ N I - v) ~IC~Y - - - - - - - - - - - - - - - ( 7) 

Vx ::: - N..! (a'l.1' -t Q) - -- - - - ---- ---(8) ax ch 'l. ~"?. 
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( 
~l.) ~l."f) Sx -t Sy-= -N(1-v) ch-z. + 3 "-i. = (t+v)M 

I! ncr co id.er thin pl 1£ it is 

•u'bjeetc to £.tbel" tree ua p -!tllbl to · a m.u"rac r.l.y, tt is 

d.esat"lbod by th di '!: ror. tial quation 7 

2 ol.w o'tw P 
'V w = ox-i. + (}y1. :: - S - - - -- - - - - - - ---(10) 

'Whl'll"G "II i . the fle ion. or ~. in !.?'an• at tJ:l.rJ' point J 1J p 1s 

i tzy' f l 1-ng, nd s is· · ho:riss t.al c 

• ilibt"iUt ' ill 

constL"lt i'o t · nt tt "1 to unity, 

on eorqpa:rinf equatiou (10.) . .i.th qit ti.on Oi) {net.aw tor compar.1$on} 

-i- o"l. M a-a.M 
.'V M= ox-z. + "3v-i. = - p -- ---~--------(4) 

we can ~W t i'ollotdng l.mf: A :itbX>ane lo · ea wi · l tllel 

f O'f! the ela tic pl te-

lso n:me le> · . 'ri. tb 

th• lattia lo d , P c ~ l' having a value ot s • l) t«i>rma ti •f'l ... 

ti(>n iA~nm of tl laatic plate. 

to· ; and ?r ti. I tie 



lao, o tho s · "" nd · .eZ-""iv ti 

itl re ct to · gi ti1 

riV'ati s w:1 1 

• t.ic.nl.$ {5) a {6) 

a'lM .. Cl~M 
-lTy; Clv't +v ~x~ -----.-----------(11) 

. ..-. Cl M 
-lTxy"" (1 +v) w;, 

'l. V Sx = - iTx 

-- - ------- --- ------(\?) 

"l. V txv =-TT.ICY 

can r1·11' t la: Tho 
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oqu t,"on (ll) rd Vi, » = l, fo 

The s aring !o'l'C v ... a."d Vv 04~1 

tio. ! tiort {o) id {9) 

~ ~ ~M Vx -= -N- V'S"= <h •h 

Vv = - N :v Vl.'! = ~~ 

adi: r ~lts1 it 

'2 -'\/ M::-p 

lu pl.a o th 

pyqrts 1 1' and M 
d~~r rential quati 

) 

. z M 
'\/ 'S"= - -N 

.f iee to 

tic 

obtained fro.. 

t e lete 

t the ~es on Ut" • eldi •'f' 

$ nd Hlt) fo j tt,; f r t 

M ,.ur th pla:t.e, 

c•nsary toJ: :t:he. olition, ~, it is clill botb eqv. :t.ione · x 

lf~'ktie lly lM · tu.···'"'"'-'- •r . ., !:3 •tl statically dew 

la· .th M d 

8 lut:t~H · oi' th 
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o:t 

t ".')' tJo a or perteotly ttla•tie wlrerf ~ro-o i.ne , t rit;t it a. r,l et. Tl: 

r:ie.sb · dth i,$ \Ud.f'orm 1n ea.eh d~o,tion, Ax ill tho di ction ,of the 

g axi ; nd Av i.r the · i · tion of t y axis, Th . nedoa · Ol" int<::r ... 

+y 
.. h ' 

q 

' • ,. 
A.. R..: 

> 

0 

+w 

- 'lx _ 
n 

Rh 
K R.e 

Rm 
.,., 

I" 

~ 

p 

+ x 

+ )(. 

>-
+ 

n 



i~ corrlit,ions f static ~qullibrlw t k in the t. 

R ,;_oos w~""' n.t OCS' w,e :: 0 

ft m UOSW/i n n CO Wn :::. 0 

K + (R1$ ~ w,- l't : ;fu w.J + (u"n1 . wn ... R,,,' in.w = 0 

Call t)., · hori7. ... ntal co on . ~ts ef tho "'t~or;411a · in t.l m.1v:n1 li.i. '1 ,,. 

.:;m, tit~ ti.J:~ in t previous quat.io... ge.t,, 

Rx{ W• <.o.c: .... tan w,) + n ~(tao w,;,• t w,,) = p·K 

The ditf~~noe o :. ·t.o.r is d&.finttd u · (Awk)l11:. =;W-' ... • 1< , or 
' . i . . 't 

,,_ha ""· aond difter nc or wk 1. (A w.,.)x = • : ,;:\ = (11K, .,. A'. ) ... · i -"K) 

J, this . r tl ti.on c 

).un w11 = •-' - ..(. = ( A 'W K) x 

Av tan wn ~ h - Wm ::: { .D. w 1< }v 

~,x( tan W.( ..,, WlW~) = {1'1.( - l'IK) - (\it I< - tf.i ) == ( d°lf K) 'It 

'-y{ tan wn ""' t rwJ ::. ( ti - WK) - {lfK - rn) ~ {61. IC ) y 

-~-·-111·· .. ..,.ilt!W-POi:F .......... ~ ...... --.-.--· ..... • ......... ~ 10) 

Hy = ~v x , Hv = ,~x !.iv 

11 , 'Pl< = P K llx :;\y 

And COI ~utJ.y; 
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Sx (I\ -z.w ) + Sv (6. ?..w )v ""° - h - - - - - - - - - - - - - (11) 
-;.;'-,. L..l I( ll. i\\ Ii r-)( 

obts.in i.n tb.e ai l formla, 

( ) - ~ P1e; - ~l.p~ (14·" 4 WK - W,i. + w, +Wm-+ W-. - °H - S - - - - - - - - - - 'I 

q atiOll (lJ) 'l 

(Al-wl()ll +~'(~?.WK )v = -



u 

it;( th& lP d K 

of 

qu on · (l.h) and. 0$) 1n .i.iild 

r io . 
.. 

towiir~ ~ b n with ~ elaotic ight. p K· a wi< rid u king 

,, .equal to mutyl l .. ng (luation (lJ), 

- - - - --- --('7) 

( ~-i.Z ) -:: Z m- 2 z K +Zn == ~ (t:lZ.1<) 
~Y°'t I\ t'{ 'A y '( 



( ~l.z a~z) 2ZK-Zrn-Zn 7,,. 2z.,,.-z-(.:-Z.1 
Sv-::- C)y'-+7i~ == ').'Ly +v ~~ 

(l-?r) [(Zp+Zq)-(Zo-+Zt) J 
4~"'~Y 

Vx ':;' ow = -' (w.e -w:" ch Z~x · "-J 

Vy ::: aw :; -' (wh -Wm) 
C)y 2~ 

--------(18) 



1'!1 vnlne o.C ?/ that. is us in ;t.r· above for s ~ 1nnue c o tho 

,tltioa :ue to a co. aid a.bl nt. For con~ , t ti! 

aue.l values at w rking atwew ea, ~ a awrQ.i"'fi;>. wly Q. 20·. 1i rvo:t1 

aes for concrete in 

~ne;ion8 ·.id M the meat u.nta-v-orab ca tmld ho 2/ ual to 1•ro,. 

t. y b · co-.. s~ . a t.l e prop r 01 • b tuted in dete~ 

etc., 1.n :platf.ls ~ ching · ·tio f rupw • In 

d~terudn:U r t ho vuluo r ' umtd in th• pl - it 2/ 

Of t £ ct h t t.~e 

stre ses in the pl te incr &sa t . Ql."<l ult 

; thil :tu do no-t ch~ proporti 

'U $ wUl ~:ve be • ~ a -. 

moat n.ravonml() cor:dition ot the: pltilt~ . If 

w strongth t the 

:ely to th load , 

, tl · rir.._ "' ~~ .. y ti 11 to llavr ror 

th lo rapid ino· ~ ·ot stres .es ti .t ooC":u- · a t!• load:. :L"lo~ tJe, 



. ~ ' 

. ;. 



A list pf tl e characters · nd. l'!'ynb la t hat 'fdll . u · d in 

"M)r''"ir.;: t~ pr· bl~ ~..11 !or ea y retorenc 

L t. e umertrt:anding of the p:r-o 

t = the flb r treor.es in th& pln 

!~ = t · l "' •th o:r 1.1. ide or th pla • 

= D. onstatit otor , equal to ,;,~~' 

p :. the unif'om lo on th · pl~tie. 

.:# )( = t 1·.1e h i n 1:J · x ~ct .cm. 

;;, y = t h nt ,, :i th . pl te, iri " y direet.10 • 
l d. 

- t : .(l dq.nectio or t e :ub dne to th l&ntie load. 

•o - m values· taken .ro . the P't'Obl or th pi:l:m plate, nd 

u · i n. ,e proble of the fix :1 pl.a.to~ 

~ -= t f'• d £ eetir>n ot the pl t • 

nd used i t."x :>roblem of 

~· = tl e up .dmpo ed. deneetio. • 

·~ ' 
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L '= ll in41 
I '.1 "! 2 I 

~ -= ~ -= 2 3133 in. 2. 4 s 4 l 

).t. = S.44hb sq in. 3 5 6 s 3 

2. 4 S" 4 '.1 

I 2 3 z I 
p = 420 lb./ aq. in. 

I A I ;ii I ~ A I ;\ I ~ I 

L 

Applying oquati.Q.'l (14} to e.o. poi ~ l , A:rough 6 ~a ati 17 

. etJ 

Point (l) 

" {2} 

" en 
(4) 

t1 (6) 

., 
W t 

11'3 

4 

'W !r 

"-

= 

= 

;::. 

-:: 

= 

=: 

- 'l 

!;.Clu&ti~ • (,14) i 4 wk- (w..l+w-'+.'!lfrn+wn)"" P: 
\ 

4w, .... tw2. • p ~t. 

-
.. 

I + 4 t; W' '3 .. 4 - Ai. 

.... 2-wi. + 4w3 5 • ~t 

.... 2w' '2. 

• •~- 2w4 + s• 'lf&• iz. 
... 4ws+41'~= p ·~i. 

si ult.a: eou J..y •t-i Vef 

o.!>Sl922 p ~z. :: o .oi64h2 pt -z. 

1.bol84S p ).1 
::: 

. . "t. 0.033996 pL 
l.S)8460 p ).'l.: O.OLZ7l5 pt 4 

2 .l2lrJ99 p ').2. : 0.059028 pL2. 

.2. )461$) •/ Jt',,, / o. 6$1.71 pt 2. 

2.5961$) .p ~'1.= 0 .072ll$ pt~ . ~ 

x 



th pla.t wit euElati L lyi 

qi tion (l~) to g J 

Point (l} ta. I ""' 2• 'Z. -· 'W'1 ~z =- o. 007345 pL 4 ... 
(2) ... I i" ii ?. ... 

3 - - ~ = 2.:fL:::: 0 . 0010832 pL q 

Jt {)) -+ 4-3 w ))..,, = .~.0011871 p..., 4 ... t ... •s ::::: 

(4) 2e~ +4 ·-!t s- ::: 4Jt.l. = o.oo16J97 iL 4' 

' ($) 3 • b 4+4tts ... "lo 0 ,.0018l0.3 pt" 4 .... 6:::= W i;;\ ~ 

" {6) ..b~s+h , -= ~ -.:\ ::::: 0 .,00200Jt pt 4 

uat o sol u.sly gi j 

tS \ ::::: 0 ,OOU09 PL 4 -:::: 17,39) 

llh. ~ O. OOl $) pL4 -= a9,.898 
0 ·, · 4 ' l4,oh4 3 ;: 2llO PL == 

'. 4 
~.119 4 -::: 0.00)110 PL ;; 

lls .=: O.OolSL7 pL4 = 5712.30 

• ~ 0.00404 pL4 -=- 6S,.:n.3 

Ft'orn p ?.O 16 can 

~\ -= o.,os2 in. 

\°"l. ;;; • 37 in, 

\\ : • 099 

~4 = 0.146 i 
)5 "::. 0~167 i . • 
)"' """ o .• 190 iu. 
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~iO"' (18) J 
Equati1:.La (18) re1 

~~ sl(-= (lr ... -r~-"S'.1) +v~(2.~K-"S'1n-~") 

rwc , : Sy, -= l,081 -+ 321.l = l,405 i • lb. 

Ex , = 1,l.4) + 533 = 11916 ln. lb. 

Sy'?> 

Sx ... =. S:f + 
~ 5" •·. 

S.Ys 
e la ::: a "" 

::: i.116 + 1413 = ~,199 in. lb. 

~ l,S2l -r $98 = 21121 ~ • lh. 
::: l1~Ju + 

~ 2,J~.30 + 
-::: i,590 + 

::: 2,774 + 

= 2,. 6? + 

4!>7 = 

7.29 ; 

632 = 

777 = 

91 -

2,h5l l.n. lb. 

11 l.$9 in • . -lo. 

.),4a2 . in.. lb. 

J,SSl in. lb. 

;s,aoo 1n. lb. 

th qua ion f.,. ~c & 7 ., t t $ 

I.I , = fy, '= ))1?20 psi 

tx 1. = 41)52 pai 

fy-z. -:: 52,776 p i 
I 

£x3 = !j'(), 904 pei 

!)"3 ::: ~ .. a2h pn 
bt4 = !:r+ = 75,316 pil 

fx s = 82,128 psi 

fy 5 = $,~2fi pi 

6 ~ fy'° ; ~z.64o p i 

~ '( 

'Z 3 

4 5 

IO 

4 

~ -



.l,v 

IX' ~ "' f3 a; 

a. b c b a. 

ct: ~ I 2 3 ~ I a. cC 

e b z 4- 5 4 'l. ' ~ ~ 

"f c 3 5 6 5 '3 ( y x . 
~ b 2 4 5 4 2 b 13 

ot " I i 3 'l I " ClC 

~ b c b 0. 

c( ~ .. tl ~ 

-· ' 
•.. 

F:tgl~ 5 Tb.Q lr7hte -00 W:eb 

In tJ: e s-ol•t.1.or.t o£ tibia problGlll tri.0 d~tl.Mtation or tM plli\tt 
I 

wb~h~eWd only w momnw 4ilonJ the~~·• of wf!ieinnt ~uitml 

t() p~wnt th~ edge$ ~m rotatirlg 'fifll.*1in wojceWd to$ uni£~ 1~ 

ia ~r'i~ed upen. the deruotion. of t'M plilw erui~d l11 the ur.dl~ 

load. Tho solu.tion will ·o. o!tdlat> to t c p;reviau.tt (1.ht~en, ex~pt 

\.bat the first elaltio ~ f'o~ t.hG <u:1~ation will bG l~ witil iem 

1-ds Md th ~tnait in terrus o! tn. bou~ til!m1s:n._ CM~ t.h~h 

thQ, foll · · · "' wo.d.f.. 'tho bou.nd4X7 ~:i'l.l't a ,. bt a.'ld e w:U1 a.ler.t bG 1'1-, 

eluded, in~ wln.e$ t'Cltlnd: fot< tllf.la. 
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& fir&t t p 'Ylill be to t1lY .q atim (14} to e eh poi.it 

l tb:ro ~h 6 re Uvely. ..e get1 

Point (l) 4w1 -2wi ·2wG\. = 0 

11 (2) ... w,+ 2 - g .... 1'4 .... b = 0 
ft {)) -hi+ 3 - - "'s- - = 0 c: 

(4) •2\tz. + 4w4-2w!i ":::: 0 

u (5) ·- w3 ... aw"'+ lms ... &"" 0 

ft \6} ~5 + l+ -6 - 0 

ThD eq,uat.io1 s so1 • ' t ou~l;r ive1 

I :: o.6'4 ~ 11t'Q. + 0. 2692.3 wb-+ 0.09616 lf c: 

Yz = 0. 2692.3 lta.+ . 5Ja46 ltb+ .• 19231 'tfc: 

'W'3 = 0 ... 1?2Jl a..+- 0 .J8h62 .b + 0 . l+2)08 "c .-. 
..... =' 0 . 25009. 1"<2. + 0 .soooo lrb + 0 . 25000 '!c 
... 5' -::::: o.23077 1fo.. + o.461.Su wb + o • .)0769 •c 
We -: 0. 23077 'W'a,. + o.4615.4 ·~ + n. '30769 •c 

Cllil t.o cb Qint l throt;t,gh 6 re et1vol7 we ,otJ 

oint {l} lt I •2 i, = o.6.l462w~ + o ,2692.3wb + 0.0961: c 

It {2) - . , + he, - 3 ... = • 2692)\.f~ + o.SJUh b-+' 0 .,19231.Jrc 

tf (3) .... i_+ h 3 - 5" : . l92JlWQ.+ . )8 62wb + o.1 ZJ.1 t.: 

tt (h) -2th . + .., - 2.zS' -= • 25000\'rQ.. + O. SOOOOvrt> + 2r:oo .. . -~ c: 

., (;} ""' 3 .....21'4-+ Wis .. • 6-= 0 •. 2)077W(l. + Ch46l54'rb + o . )0769wc 

" (6) ...411is+ 411 6 = o .• 2)l'17'fa. + O"'h6lS4lf t> + O. )Yt69'trc: 
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1~1e e UQtion sol e· :ta ~OU ly ti J 

~ \ ::: o .35688 wo.. -+ 0 .:3964$ w b -t" 0.19B59 •c 
loll z = 0" 3964!) Wet. + o.6$826 ,,b -t- 0.)4911 We 

3 = o.J77l9 . o..-+ 0 .69622 w t>+ . . 305 ( 

-----(19) 
4 "" 0 .562$0 WCl.. + 1. ·oooo 'W b -t 0. $6250 W e 

G5::: o.6!J35S a..+ l.0?172 b + . 65089 li e 

"" : o.6612.4 a. + l . 20710 1'b -+ Q .• 1278l 1f c 

A..~1Y equation ( lli.) to pt1i itt a., b11 ·O Q..''l the 'bound~x'Y, "'e:t1 

l)oin ( ) - CIC + 4ea.. - a b - Z 1 "" lfo.. 

•• {b) - ~ - Z q_ +u b - lt c ... t 2 = wb 

(o) ... '.G r- ~b + 4 c - Sl 3 = We 

equal to · ero,, nd we nave lo!'tJ · 

oi ~t (a) • •ac - 1 = WQ. 

(b) - ~ - z = .. b 

n (<:.) ... .,- ... l a =- 1'c 

Su'bsti tuti in t v l: sot 1, , 2. j • 3 fr.oT.l q ation (19} e~ 

oint. ( ) ace ::: "" l . 3$688 Yla. .... o. J96 5 · b - 0 .19859 We 

"' (b) B = - o • .3964$ 111' Cl. ... 1. 65328 11' b .. 0 . 31$11 •c ---(z.o) 
.., (c) lS'::. - 0 . 39119 1rQ. 

~ ~ eoluti n £or 

po nt!f 1, a, ar.d 3 arGJ 

t (l) S oi = 7~6Sl;J 

(2). 1>02 = 29, 9 

()) Bo~"" .34, 114 

or 

- o-6982'2 b • 1 . 4430$ We 

31 286 1'2 

51 91 A' · ~ 
6,253 J. t. 

at 



rl. s to be true 

tl~t 

201-= ( Z1t .., z1 )-:-2 =- J,2 6 ~l. 
Zo-i. = (Z~ • Zi ) 7- l = $1 -4 ~-i 

eo t (a) : a wa. + o. "19645 b 

(b) . }')"!JS Y a. + i .15828 l'fb 

ff (e) a. 39719 , ().. + o.69622 "b 
tiorut ol: 

W ea. = ... 1, $k6. 22 ).1. 

b = .. 3,101. 29 ). ~ 

w c. = - 3,66) • .lQ ~ t. 

~ 

+ 

+ 

thu< th.at 

. lh?n c = 
0 •. 9430$ c. =-

.... S, li?l "i 

.. 6 253 ;;\ z • 



t. "e 

= 2,s1a.79 t = 
l l.. = l,940 . ;?? ft."Z.::. 

Z 3 ::: "" 4.442 .hl )..1. ::: 

1 4 = - 6,owe. ~' =. 

s- -::. - 6" 716.~ A "L = 

."' -:::: .... ?tl.i.46/73 :\z = 

!: = ... o.OJ9B in. 

Yl = • 0 .062$ in. 

l~ = ... O .0704 in·. 

~ow if tb 

pla with t 

witb r.~ e1~ e. 

- ll,681 
... 21,452 
,... 24) ' 6 

... J2,>900 

... 36,$67 

# 40,Shl 

derl: cti Ui d.'O :1 ~io fr 

we wlll " the do!laotion for th!itplAte. 

" om. Pim p to ... 'Uporil'1po$od D i'l$0tibll ;· inal OO'lecti 

lo1 = 0 .0;;2 in. s,' = ... 0 . !1)9o 1..T1:. S", • o.a1aa • 
ro4::: ,067 in -s-i_ = • , 0.0625 in. ~1. ;; o.o2l6 in • 

1:ro3 = o.o~n t . • 'S° I 
~ = - O. ll7oli in .• ~3 = 0 .0286 tn. 

'S"o~ ;:: .1li6 in. \°~ = - • 0958 in, "$"" : o. )02 in • 

~0$" ;:. .167 111. ~· s =: - 0. 106!) in. 'S' 5" = 0.0605 • 
!oc;, ::.- o.19G i • 'S'~ = - 0.111 ·1 .. 'S'6 = 0.0719 in. 



.... _,_9_ 

by tha1 

~ -Gl.- ... 462 in. l • 
YQ..-= -l,5)? in., lb. 

:,x b-= - 927 in. l • 
~·~b:: ... J,091 in. lb • 
s. c = ... 1,,002 i l• lb., 

'Ye -= ... ),60v ith lb. 

!; I = .. i:f1 :: ... 02 - U • lb. 

C:vc z = + 45,)4 in. lb. 

sy~ = + 19 in .. lb. .. 
S:l!' 3::::: + L55 iu. lb. 

(' 

'Y.3 = - 53 in,~ l.b. 

·' 4::: Sy ... =+ l.,262 i.1'\. lb .. 

L~·s= + l,6,/! 111. lb. 

SYs= + ,68.) ifi. lb. 

Sx" :::: Syco= + 1,13.69 in. lb, 



Fro .ho G llOW'l't t'.'.ltn "ff'O .. :ay find th4 a i;J~s in the pl to 'by 

,' ~ f ~ ~c 'l.t<li¢h IU'eJ 

b: a.= - 111.oaa ptd. 

fya...=- .... 36_.9)6 p~i 

f>.: b= - · 2~~246 psi, 

ry"::: .,.. 74,l.64 Ptii 

f'xc: - 2>,968 _pt.41 

f1c'= - 861592 Pllli 

h '-= r,-, :::::. .... l,?6S ,pfiJi 

!xi: + ll,856 p J. 

!::;.,.== + 11896 poi 

fx3:::. + 10,920 pn:J:, 

f"•3 :: - l.1 2}2 psi 
.. 

tg. ~"" l)"~~ + }1',28 i 

s= + 1.,~ 11.£66 pe1 

t:Ts'"' + ho_, 392 po 

rx .= ':fr;.== + 44,856 i>~i 

oc ~ 

a. b 

I i 

4 
.-. 

I\ 
y 

l 

c 

3 

!) 

a x 



·Jl-

D 



' E 

·r ~ .. n tram t -~ t 

tHS }Jl'l1~!n' 'rn C.~LU'JA l'fi tl"tJE IJ."O ruR ICU. L04.00" bJ J 'O}m " • ~ ti!JP I 

T plat 

long1 lao 

t 1110t:ia• b}' <Cine· 

• 

inq,.'1, ~· •li 

p4J· ·°""'""'' ~ .di ti 

7 ~ ~ · . 1 

-,... 
:\.f.. t-I :~-

I II 
11 

111 11 i Y'h' ,,, 

=- - - - - -=}: 
I -" I 

I 

- 7" ~ 14 11 - 7 II I 
28" I -- - ~ -I ' 

= -t 
t 

M 

·~~ 10 11 

I 
10'/i.11 

- -



th 

4 Q. b 

Q. I 'Z .. 
b '1 4 

c 3 5 

O' • 

as.di A Yi th a bridp; 
., . 

ldentiQl\l ,IJ,. ~ at two p in 

- .) ... 

.~ 
v 

c 

3 

' 
~ 

..0: plaocd 

'* tr.ab 

l.n. •. At ,'.joints l .. ,. •e1l, '*)", 

re t :el to . hot~.,. or t1 

a l4 e 15 . 

•' 

)( 



by it · ··• 'l'hQ l~ini was dooo 1 t is a 1ri.er, l04d · d in COl"lr$Gpond. ... 

it'It ~o i tp poio.to on tho. 1>1.ate, to pr vent t pls. fr01a lifting 

lo. ded in o qi.ladrant, 

Tho l acti pid, a id ... p 1.nts of A?plic tio· are hown in 

'i!IU 9 • 1,0 dn o !1 t.:1ouaa five hunrl d otw:b~ · X"t.l pl e d t 

p~in:t-$ l nd a., a and. 20, 3 ar 19, 4 and .lSJ 5 aud 171 6 a,~ 16, 

7 and 15' a flt~ lh. 9 . r; l), an . 10 a."ld 12 u~te.neou.ely, ~d a 

SiflSl 1 d 0£ five thoumatid .five hundred pound~ us pl.aced: :t point 

bun red pou, s · t each of theu · point tl' braia sum of 

om th&ea atrain~ t! ·· 

the ntrults are hown in figure «il.4 arA 15 • 
v 

\ 

I '2. 3 

4 5 co 7 8 
~ I I r. 1 

' 

9 to II 11. 13 ~-

14 IS 16 17 18 

19 ?O ~· 

. ' 
For 1.11 this th sis only th~ etres n i. t x 

di et.ion tor tho unif'orn load w~ uno • ·' 





... 

y 

s~it tll I Di "tion tor i'irmi d late 
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y 

x 



··-

y 

- 80 KSI 

0 



" 



~ -

-'O-



x 



.lliORETlC: !. • Eil'Et lla:~T 

Qf'4 caloulat d t r th , '1: and. y dire~tionl in rdor that 

qual.1 ti comparison night G road • Th t~ss C1.ll?'V n 'tier& dr :w.tl 

as oArefull.y as p(f sibli 1 bl.\t inaccuraci it ooou.rrsd. bee uS9 of the 

ari t Qn& i n t 

Ute 11-.t d 151 

· · rdnl o.tf. r a c r id.er ble ount or tor .ionaJ. 

traint 

epandrel . re ccmtluufld, or other 

ones rnmi1~ :rpernioulor to 

tl corne by a!stin t 

• 'i'l epand. ls 

rdix , nt t 

th 

.fleet. '.:.'ha oolw s would 

would be sli~h i n 001r1pariaon with the res1st.anoe h 

ofler. 

! 
to ~th ·of. th t! orotieal olut1on 1 oetw n m. T 

po iti a .at ea . · r ot th . -· la so n 
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to vary i"ro1u 92.6 k 1 !or tie pL.-m t 65.h ksi for tt 

od · l, • t · 44.8 k i tor tJ fixed plat.e . gative 

tress · on tl- 1pandrel v~· fi'o 0 ksi tov ·- he pinned pla -, 

to .. ,)$' . 7 k i for tJie ,:iodelt and to 6,6 at tor the fixed pl • 

As oil be ~ ri r. u.tal re . .il ts !'all 

~ oth r t eaaes.. 

spa ' l of£ to the pl 

f I"OJl er-0 value a·t th columns to a aximi.m.t value .1rb U o.&.1ter • 

. il'ro.m 'tdll ork just co. ~•ted in this • sis it. s :cto ibl that 

in a bu:Udii :id. la.be · 

p rti n of de ig d be 111.na by .r 
no · tive . 

If t slab were dqsi.g s a s mply sut> oX' d ol b it . oems 

that 

t, lL.~. & • . 

plaeod 

l .big mo,. nt L th c ~ ou d by ab0ut o 

hi V&l of O drd .f t 1 

a n 
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a.. Robert J . X 1k .r, A Bibliogr· phy Co ccr. with th tar.fee 0£ 

loor '"h , l ith an Without . u · ·r.tdt in 

1n CcfJ.\niJ'la D\ic to V~rticlil or Utenll ,, '1ltoeu for 

i:rgi.riJ.a Pol;vteohnio Inatitu.te, 1951. 

J. r . Iqr . n. %: o,. Die 'i' or-L 

n.n.i<JvulIDg auf di• · el'echrro..'l?; b. 

192$ •. 

4. Jo$Cph A. 1 , The ~o,'Ulation ot n&t .ria· '3 oy tho la ti 

tlel> ~\i)thod; · '.. C l . ,.., ~tl3.fl3 1 l9!e, Vo:l.w 24; W 4o8 - 42,. 
5. D. t . 1ioll,, Ano:lyo o:J..• ,Plat& :!}) s · ~ethod 

imipl ,_ ! d Ctioru!I 
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6. n . ftrJOs1 lko, Thce\ry <Jt l 1la.te3 iholla, .u "'"""r.i1l11 1940, 
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8. on rtud•lo t, n. S u , 21 VeroffQnt ie}JU. 

r f"i$.Onbotcn, ( 



T autho 

hi.ah he <::>f.l, - d. t 1ro!l:. hout the -~ierirch nnd. thtJ· prooodirrt work on. 

ihi~ 'th · i.a, .and.~. to i rq.fes&>r Clint.on H .. Oo ~µ11. Uea.11 ot t.r·te D .pM·t ... 
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