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Example: An infinite beam with x-sect area A and mass density o Bj
and moment of inertia  /»» =7/ ;5 =0 T Cn
At time t=0 it is at rest, and has transverse deflection wg(x;) = Bsinkx; N
Find the subsequent motion NMote k= 2T/ A = wwder@ﬂ
G)wem}rlﬂ e?,m/?aﬁ EZ 3%u, ., IP/‘? U =D
2 X3¢ ot

Note U, : fj( X4 T ct) Won + 69793]_4} eom J}T\jf)?f/a/

T@ hamonic  solymion

=

U (X3 ) = [fo Sin R(Xz-ct) + U Sk (Xz+ct)
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a9 Substitnte into  €om:

(ET k* -*ili’ﬂc.l:) [Mj sin R (R3-ct) + Uy 8in & (x33ct)[ = O

Can_satuly eom wifl | c = |[ET' k" - [el (27}

| _pA JpeA ()

Wave s/»eeol olepend o wayelepots

| -,Urfs;ﬁerm;ﬁ " wave

Ee/q/}'m 6_67’:11&’-.9;9 c & k calteo Ho/ﬁﬁﬁfm’bn r‘-e/t;ﬁd’h "

Choose b{j_f Df_,,,_ 0 Sqﬁ@ Inital _conditum

U (%, 0) = (U +Us ) sinkx, =Bsin k%

Ayt = e (U el ) calkrs) <O
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Hence W - U, =B/z

U, (><3 t ) B ( sinkc¢ Kz-cE) t Sin R(X;+ct) )]

s

H@ﬂwgafa 1Ar ?’7‘4/1 Offﬁ‘ﬁfféﬁﬂfe Qeﬂ?fﬂ?%ﬂ W2

travelling  plaves — (Same ai> sng) ot

C @fﬂdx on

For \g&geqf inifig! _olictychance Wo (X3)

we “tould é"’gpﬂ-’f_i h/a, as ;/)Qan"e/ Senes

Qv %éﬁcfmm Containg many A/qw/ech#:;

Each wavetenath /ﬁ@ﬁ@e fes @ 0/{7‘,??@#* c

Shot  wa V‘E/;{’ﬂgffu /D/D}@af? ?,mcé_/ﬁ
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pag Beam - dispersive String - non dispersive
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PageS /2.3 Plane Waves in _an _unfinite sold

Considder  lagge elaste  soliof pops E,0, P (¢sofapic |

What wave  mofion .S’qﬁkﬁ'w eom 7

EOom: Sz (DU + (vu)T\/2
Q:: !CI e
,\2.
V’O_‘ = ]?d[_A_. /Bf,b X

~—_ '[ _ Propagation direction

Consicler ~ plaxe wave " Solybm
aq

ﬂ&Z}é ggﬁé 9"’.!17 X3 cfrrechon /u
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PO (x ) = U (X33cEY ey 4 Uy (Xg 2t + Us(Kgict)E;

(Note U 1hdepenclent ¥ X, %)

—

Sﬁ"ﬂ/;z_f é s ('E,l y ?:.r. , 53_53 ,Zé'_,z ’ 2513 2577.‘

=[0,0,3Us O oU, , dU,]

?ksl ’ %J ax:{

S‘(!r{:’ﬁ&\ 0_ - C O_;_ (T-l e J'z ’ Q!;; ) Q; 5] = C,l-a..

= _E_ iz (1= U)dﬂz e} 13U, L Q]
( I+ 1D %‘% 2D % /20) Exz < < =

Linear mome’nfum

N — N
% + C)Crz dd‘;e, ‘Hl =N ._E_ 5 Ml_ = PoU
_page 6 ax-z d ) OX3 ' ot}




P07 00RO W o pWo . T Q% o p PUs
DX, N X3 2(M) Jx» U Jt*

0013 . 0023 +0d33 = POUs . (-UIE 34, - PO Us

DX, IRy g ‘N otr (W) (ho) IxE U g

Jwo wavye e?ﬁmﬁmr

310!: = —’; U Cs = E = Sfieqf
PRANEREP 20600  Waye cpeed|
- | or “S"” whye
3‘“33 s a Uz Speeol
j;('l- :1- "'IE_‘ ~ /
G.) ECI-V) ~ - Preuct o
{ D) (1=2D\ P wave
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Example: A large elastic solid is at rest and stress free for {<0. For P
time t>0 its surface is subjected to a constant uniform pressure p. dliledll UJ_L.EI
Calculate the stress and velocity distribution in the solid.
E(1-v) €,
1-2v)(1+v)p

Recall wave speed ;- \f{

Ty a_p wave Solatm U, (X, £) s f Cxy~Ct)
ﬂ‘f?‘vmqﬁfa//u Satity  EOM
-~/ ~

Note Uz - -, [ X -ct) P'= 060
o€ oA

Oz €0 B = Copf (x-at) [ 3005 g3, -
(Y (1) 9% o j - 5

all_other ()3:-0_]
Find f Using _1nifial condiipn £ BC
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_page? Initial _conolibm

U(X,,0) = Fx3) =0 X320
oWz = ~GF (%)=0 2,50
FE& y 3, 3

Alo need LA for N <D

:Bouno/azg Condls fim ngog=C 0n £3=0

A

N = -_€_3 T = }Pf—f} (Gwen )

— ——

> ~Gazp o Gpf(-CEl=-p TS50

I

= LN —p > 7/“(70- -P X + const

e T

—=
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We know f(0)=0 = cond =0

C )\ -~ N~

Macxg,;ﬁ)-‘-' ) = A3=Gat 0O
[ =p (X-GE) X,-ct <O

N hoE 3
\

Vs = 7["_3 = ({ 0 X5 ~CE >0

t -
_ (%&Q_L, X3z =€ <O
CT = PCL.L‘ 2 = ? O _):3" : ‘O
N %7 - F X3 -Gl <O
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Velocity
5 : Crmp
/ /"fTCL Yo 2
' Inadentlwave }<3
Sufff-fwl-;
Stress
X3
P \
—» C;
033
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