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ABSTRACT

Plain strain state equilibrium is taken for the above subject and analysis will be carried on by means

of finite Fourier transforms.

1. General Solution

Under the stationary vibration sin 7 t, we can write the displacement Components in the x, y directions
as Usin7't, and the component of stresses as ¢ ,sin?t, dsin¥t, 7 sin?t. (Fig. 1)
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Fig. 1 Model of Analysis

So doing, the equilibrium of forces are expressed
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in which U is the displacement in x direction
V is the displacement in y direction with © q
Hooke’s Law is expressed by
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where (2G + A)=C?¢p G=Cir

P = density of Sand C, = C; = bulk and distorsion velocities

Multiplying L;, L, with (1) and (2) and integrating by parts, We have
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Let L, = sinMx - sinNy

where M—m7r N=%;m,n=1.2. 3. e

_C%{Sn[Uay](_l)m_sn[UOy]}M_C%{Sm[Uxb](_l)n_sm[UXO]}N
— SmSn [U]-(CIM? + CIN?* —72)+ CuCp [V]-(C? - C}) MN
=_728msn [Uo]

Let L, = cosMx - cosNy

%{Cm [(ay)y=b](_1)n—cm [(ay)y=0]}+(C%_ZC%)N{Sn[Uay](_1)m_S"[on]}

b G (T ), =M= 1) ™= Gy [y ) — 0]+ CM{ S [U 1 (= 1)7 = S [Upo])
—Can[V](C§N2+C§M2—72)+Sm8n[U](Cf—C%)MN=O

The case of m = 0, n * 0, (7) is expressed as

%{cot(a,),ﬂ,](—1)"—co[(ay)y=o}+(c%—zc%m{sntuay]—sn[Uo,]}

—Co (7T, )x=0—CallTy 03— CoCh [VI(CIN2—7 2)=0
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The case of m = 0, n = 0, (7) is also expressed as

Cal(2,), =41 = G [(0,), =01} +5{ Ca [ 71y )= 0] = Co (745 ) =01}

+ CM{ S [Ugy 1= S [Uy ]} = CmCo [VI(CEMZ —72)=0 (9)
Then, the case of m = 0, n = 0, (7) is shown as following

1

T{CO[(Jy)y=b]_CO[(Gy =ol}+— {Co[("' =al=Colltyy) =0}

+ CoCo[V]72=0 (10)

For convenience sake, putting
SmSh [U]l= Unmns CmCn [V]= Vin

then we have
C3M? + CiN?2 — 72 —[C?—-CZ)MN { u,,,,.}
—(C?—C%)MN CIN? + C3M2 — 7?2 Vion

728mSn [Ug] = N (—1)"C8S, [Ug ]
1
—TCm[(ay y=0l+M(—1)"C2s, [Uyg]

+T{Cn [(rxy)x=a](_l)m-cn [(Txy)x=0]}
By putting again in the above
ct r? 2 2 2
2= e TP Fon = 0%8nSa [Uo] = Uop® (1 =(=1)™)(1—(=1)") MN

Sm [Uxb]=Am: o m

And, the boundary condition are so given as to come
forx=0,a u=0, 7,=0;andy=0, o,=0, T, =0;and
y=b, v=0, u=0.

M2 + & N? — p? —(1—#)MN {Umn}={an—/cAm(—1)"N } -
—(1—«)MN x M? + N2 — p? Vion —B,+cA,(—1)™M
Then,
Unn = [Fn (# M2+ N2 —p? )+ 6 A (—1)"N{(1—2«)M2— N2+ p?}
—(1—«)MNB,1/Q m 3

Von =[Fon (1 —# )MN + % ALM{M2—(1—2 «)N2—p?}
—(M?+& N2 —p?) B, 1/Q my (14)
where

2
Q=% (M2 + N2 — p? ) (M? + N2 —L) =« HH
H=M+N2 - p?
H = M2+ N2 -
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These result are summed up to be following solutions by the finite Fourier inversion formula.

_p (=1 140 b ( P
U =g sinMx [ nM{( ~ (1)

2hA, b
2 (me)? (R (7)

2B.e b
= Ro (7)) = p"Re (7)) + 5= (me )(Rn (1-7)

~Rp(1-17))] 09
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(me){2 (B #2(7) =B $ (1)) 4 $0 (1)

Ba(1=1)=Bmbn(1-17)}] 19

(@ (1)= Qu (1))} -
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2B.e b {(me)2

bp? 7 | BL
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ch(Bnm/2) cos(Bnm/2)
R (7)= sh(Bpnm?) [_ sin(Bpn77) ]
™ sh(Bmm) - sin (B 7)
sh(Bnm(1—7)) [ sin(Bn,®(1—7)) ]
R,(1—=7)= =
sh(By ™) sin (B, 7)
5 (1)= ch(Bnm?) [_ cos (Bm 7™ 7) ]
" sh(Bp ) - sin (B )
ch(Bnm(1—7)) cos (Bum(1—7))
sh(Bn,m) sin(B, )
1 . 1
e wlrertin)
¢ ()= =
ch(Bmm/2) cos (Bp7/2)

oh (8 7 (5=7]) cos (£ 7 (5= 7))

. _
S = =/2) [ cos (Ba/2) }

L (9)= sh(BL=m7) [_ sin (BL77) ]
) sin (Bo )
gy S Ban(1=7) [_ sin (B 7(1—7)) ]
Ro  sh(Bum) sin (B, 7)
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ch(BLmT) cos (Bnm7)
$n(7)= = 5
sh(BL ™) sin (B, 7)
ch(BLm(1—7)) cos (Brnm(1—17))
$n(1—7)= = 5
sh(Bpm) sin (B, 7)
N L
m(7)= =
(7) ch(BL7/2) [ cos(Bnm/2) ]
_mn« cage of
I
2=(me)?—p? 7=%
p¢2=p2/h e=%
C3 G 1-2v

b= 21—

v : poisson’s ratio
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