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UYlfl11mim~fI~n 151 'llUt1~ L mill' lU~'rla 'UJ (Hankel Transforms) lunl' 
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')L fl 'jl::rl llr~UU1~inl'llUlf1ll1~ln 11~UU~llHJfll1~U (Elastic Foundation) L lJtl on 
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Abstract 

An analysis of infinitely large thin plate on elastic foun-

dation subjected to a concentrated force is presented. Using Hankel 

transforms, the deflection function of the plate and the 'corresponding 

bending moments and show force are obtained. 
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lJl~nHl~l~a~~ L nfl~lnn l~n ~~Vl1'lJ[)-3ll H l ifU,fl( Concentrated Force) UUU'NU1.Il~'lIUlfl' 'Hcp, 
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LL~UU 1~ UVlU~ ~VllJlfJ(l-3 U~UU l~VllJfI 1 llJl1U lf1-lVl lJflClI11Wfll 'H1I[) UnlJl11 • 
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VI-l U~U( Homogeneous) Ua~VlLLlla~,fllJ~ClI11Wfll 'H1I[)UOU L ~nVlf1l11-l (Isotrop~c) uqtH1U 
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Timoshenko LLIi:: Woinowsky-Krieger [5] lft~mt111uIi11;tfml~'lmHl1tllLuaL'1llilf~n-
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'111..1 (Theory of Bessel functions) 

I 

2. I'tlJn 1'1~i'1L wa L 71..1L ~rH~'lItH LL~'U1J 1-:J 
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'1 u)irtflll'fcI17 (Polar Coordinates h1un l'i~yjL l-1a L 7UL ~f.Ili'il[) -3 LL~Ul.J 1-3UU:!lU 
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~[) llJ~a~'lJa~jlU~[)~'iU (Modulus of Foundation) ~-lUHU1fJLifuu,~~a'HU~'HU1uWU~fla 
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L Vll'UU tlJUU1f11lJ s 

d 2 1 d d2 1 d __ q-kw 
(-:-7 + - -) (-:-2 + - -)w 
& r& & r& 0 

(2 ) 
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,1M 1 ll~'UU1~'ll\nn'll-UlDJ1n11~UUI$1U~"lUIU [)nn'~111mJlLH p 
v--- " 41, " 

I I I I 

!lJ~ 1 lL~UU1~fl'U1f1'lmtaJ1n11~S'U~fI\1~U ~nnnl1il"tJuH p 
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3. ~~nl'U'llB~u~~n'~~1 (Loading Function) 

" ~ v 

L 11~ 1u"m ~ mJlr~ntl''UlIiH U 1-3n 1 ::~iL ~u'fll fli~ii 

q(r) = ~ 6(r) 
oGltr 

I I 

l~tJ~ OCr) fta Dirac Delta Function ~~~UtJ1UL~U 

6(r) = 1 
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o < r < e 

o e<r<c C" 0 
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Ojfl 0 (Lim r<e:, e- O)q(r) Oj~~fl1~~u'n LLmltJ1~1.,n9\1)J lim I~I2·q(r)rdedr= p 
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;lu~u L n'l'llLLll-lLn~l'l'ilUal\Ill'ilJti"'uriU91U~ UUflu 
" GO 

1 d 2 H (- ={ xf(x)} ;pJ = -p H (f(x);p ] 
o x ax 0 

" 
111iJalrrtlfl(lr.hru~'luallfll'i (5) ~::tl1 
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p4w(p l = ~q(p )-kw (p ) ] 
I ,_ <i 

t'ilH't1 CD 

w(p) = Ho[w(r);p) = brw {r )Jo (rp )dr 

LL~ :: CD 

q(p' = Ho[.q ( r l ;p) = brq(rlJo(rP )dr 

CD 

= J r P6(r) J (rp)dr o • 2. r 0 

p 
= "Zit 

, ." 

ll1iJnl'i~vY1Li'111lJm-l-J'luallfll'i (6) LL~::tllfimtllfll'i (7:1I) L'il~::lfl11 

= 
p 

4 4 
2ltD(p +X ) 

(4) 

(5) 

(6 ) 

n.n) 

(7.!l) 

(8) 

4 1J I' II 

X = kiD fl~UU L'ilallJl10~lnl1LLtlui1!la~UUUU1~ w(r)tfl1flHtllfi~~Un11~'i1U-
~ 

ai'lv 'illfl't'lvU'll-a~ LL~~ L n~ (Hankel Inversion Theorem) 

CI> 

w(r) = 6pw(p)Jo (pr)dp 

CD 

= ~1tD 6 ,P4 Jo(p'r)dp 
p +x ' 

(9) 
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BUl1111"tl'hH1JJn'1 (9) ~1).J1·Hlr11fl1t Yl~ 1mnl'larlTlila0 118'Uih non. ~'11 fl~fa;'1ii 
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w(r) 

I " 

= - p 2kei (Xr) 
2.D). 

I 

(10) 

Function of Zero Order) ~'1~1).J110 
• U II , 

fliflflU~ I'lL 'U~lJn 11 (10) Un ~L 'U ~11 L ~~110U 

~r111~lYlU Timoshenko ~ VI 'l1::: Woinowsky Kr ieger [5] 

f ,. , to'.., .. . 1 ., .. 
Y1111ll VlU'I fl1-l 'l'lltl . .J Ll~tJU 1'1 11 ~-3 'U 

M 
r = _ ~[(l-V ) {kei

1
(Ar)-ker

1
(Ar)}-ker(Ar)] (110l 

t:.lt Ar-I'L 

= ~[~~:;) {kei1 (Arl-ker1 ().r)}- ker(Ar)] (ll~) 

(llYl) 

;' I I ;' ~ I I II 

~tl L fltl1'Uyr'l n 'll''Utl'''UYlUr1U'I ~'1r11UO 1'ir11Ll 'U1'I"'U ti'IlLl -3li-30 i'U L ~tl1Ull . " 
v 

t Yl~ 1n Abr amowi tz lltl::: Stegun [1] 

, I' 

5. ~ 'll1Ll~:::1~1 'lUI -.-=---- --
'. .., I ,,, II f' "" 

~ 1nUi'1fl11).JU~::: l ~'U110 111 L Yl'l1:::m1''lJl11u1 YlUfl 11L ~ut1-3 L O~i'1'n'U~I'il 'lmli't Yl 

~ v _~ C\ ~ .: • • v "".J -t • "..:.' 
.~ 1ml~:::~::: ';l1Tl 'IN rJ-3 L U'U1 filJ11l'l :11'U'V1~1lJ111:l'U1t 11L ~L 'Un 11 LU1,rqjl111'1lJfI11lJ~'1 i110 W'lE 'UrJ'In 11 
'" iI I. "" II " ", II "'1 "l c/ ...... ~.. .. -~ .. 

tJ 11 lLlltl U1'1 ~ 'lni'l1).J1fi'UYlfl'ln1'l1~'U~1'U'lJfl-3f1CWlf!1~1l'S~'1l'fa"'lJm1 Uun~1n'U u'!fHTr1~:::<;\Ll-l 

" qq':«f' ~ ~ 
i~U'l Un1'lL '111fi'UlJtliJ 2 'll'UYlflU fltl 

\I 
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LnH1nU~n11~~B~L~~ (Boundary Conditions) ~~{~Ln~L~U11w(r) 

ll~::; dw 
dr 

~ I I to' fl. 

l~U~UU l~ r~ ~~~1~1~UL~UL~~1~~1naun1~ (9) LUUW:~ ~~~ r = 0 
~ . 

-t " dw 
-~:: ~ dr - 0 

I ... 
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L Ull~~1~1n'll1l 
I I 

~inVll~a ,nH1J:til'l1a-lu~UU1-l ~1nvnrri~'lILl~UUUlIU1 (Theory of Thick plates)~~11;n1~ 
., I fl. I • "" "" 

~nti11fiH Westergaard[6J 1~ft1~1~ll~-l~~~a1Ua1~'lla~llUU~u~~U 

P Eh
3 

= 0.27S(1+v ) -:L 10910-4 
h kb 

I I 

L ihJ h L ~Um1J.Jr1U1'lla-lUr.ju LLfI:: 

b = .; 2 2 
1.6c +h - O.67Sh c<l. 724h 

= C c> 1. 724h 

c L ,jUlvT1ma~1~na~~~~~;l1Uvn1J~~l1nLL~n~~~1~ lun~MiL ,jUllHn~~;L ,jU~~~1 c ~L ,jUfIu;-
• • v 

t' "'. t' I . '" "" 

~m.h ::~~fl'llrH1Jl'1f111J.JUL ~H-l L i~a lLaM 1Brl1'i1L fl'i 1~lIUUUU 1~L ua"'m;ClI~ul flUL 'lJ . -

;' I '" ", '1111 • '" , 

lltl~ L n ~V1'nUaio.la Ha i'1UU ~~iJ1 fllla~~fl1~"'1L a'lllLa::n ~11i11~1~ ~~111n ua 1u~ul ~ 11~a:: L a ~~ .. 
" ... 

na1J.J11U111f'1t ~~1ni11.r..:Jaaa 1-l8-l [5J 
" 
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rH 'llr.JlJ'lJ8'lJtlUl'j'j!:flOI ~1~m1~1~U ~~. 1'IaVlfi n1'Ial1fl LL'I1'1atl1u"lJll1~llJl~~ 
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LLYI-.l La L ~1I tf'11'l'1.Jm~1'1alJl1f)~"~'lJ8'1Yr'lf)'ll'lJ911'1 '1 

E B ~ ,~ ~f) 1 U9l~1:I 
\J 

I I 

0 fl11UlLn~~L ~'I~"91n8'1lLUlJU1'1 

M Me r 

~ I I I 

. 'ha ~lJ91'llJi1f1111-.l r ll"':: e 9lfl'l1U'Il1lJ111f111Ur.J11 

Q
r 

h fl11l.nllJ 1'l18 'Ill~lJU 1'1 

k 1~~~1:I'lla 'I ~1lJ ~a'l ~"u 
~ I.., • 

q (r) ii'l f) iU'll8 -.llJ~·n1lJflU ~ ~11f) URn'::~'1I • 
q (p) 

.. ~ 

LlLl'lLnml~1lJal'Ia~U'lJlH q(r) 
~ I I I 

w (r) 
Y ., " 

1't-.ln 'llU'll8 'In 1~ LLBlJVl1'lJa 'I LL~lJU 'H 
~ - (p) w Llif'l L n"'YI'l'1lJal'-ia 'l'U'lJ8'1w (r) 

A 4k./D 

v 
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