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Plane waves in large elastic solids:
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Example: A large elastic solid is at rest for {<0. For time t>0 its e,
surface is subjected to a constant uniform pressure p. Calculate
the stress and velocity distribution in the solid. e,
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Example: A P wave with displacement, velocity, and stress a9
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reflects off a free surface. Calculate the stress and velocity distribution | By 1.
in the solid after the reflection. PR
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Special wave that propagates at the surface of an elastic solid
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Example: A string with length L, x-sect area A and density p T_l_e_,’
under axial tension T, is pinned at both ends. Find its natural e .
frequencies and mode shapes TR~ o T,
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Example: A beam with modulus E, inertia /, length L, x-sect area
A and density p has free ends. Calculate its natural frequencies

@Govem}zj e, U+ cAFU =0
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Enels _of beam oace  free: o bending moment-) x50
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syms x kn L real

u = [sin(kn*x),cos(kn*x),sinh(kn*x),cosh(kn*x)] "=
H = [subs(diff(u,x,2),x,0);... 0 —kn? 0 kn?’
subs(-diff(u,x,3),x,0);... kn® 0 —kn? 0
z:z:%d;::ﬁ'u”:;)“x% . —kn?sin(Lkn) —kn>cos(Lkn) kn’sinh(Lkn)  kn?cosh(L kn)
simplify(det(H)) kncos(Lkn) —kn*sin(L.kn) —kn®cosh(Lkn) —kn®sinh(L kn)

fplot(cos(x)-1/cosh(x),[0,20]) .
fSOer{@(x) cos(x)_lfacash(x)’d} ans = —kl‘lm (2005”4kn]ﬂ)3h”;km -2)

fsolve(@(x) cos(x)-1/cosh(x),8) 1 - ; T '
| fsolve(@(x) cos(x)-1/cosh(x),11)

Equation solved.

ot
w

fsolve completed becsuse the vector of function values is near zero
as measured by the default value of the function tolerance, and
the problem appears regular as measured by the gradient.

<stopping criteria details)
ans = 4.7380
Equation solved.

cns(Lkn}-Ucnsh{Lkn]
o

fsolve completed because the vector of function values is near zero
as measured by the default value of the function tolerance, and -1

the problem appears regular as measured by the gradient.

<stopping criteria details» Lk
ans = 7.B8532
Equation solved.

fsolve completed because the vector of function values is near zero
as measured by the default value of the function tolerance, and
the problem appears regular as measured by the gradient.

<stopping ¢riteria details)
ans = 18.9956
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COI Rph Coth Ryk ~—~1 = <— Jolve thf’ /'frl
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Cahie,.
Solve  wi, MATIAB L R, - 473
L}er_" 785
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| efc .
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