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behaviour to contact problem to any boundary conditions, which is not possible with
multiplicative techniques. Moreover this method also allows us to show polynomial
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1. Introduction

We consider the contact problem for the Timoshenko beam configured over the interval [0, L] C R see [15,
24]

pA(Ptt = [S(l’,t)]m + Fl(l',t),
ply = [M(z, )] — S(z,t) + Fa(z, 1),

where ¢, 1 denote the transverse displacement and the rotation angle of a filament, respectively. The
functions p, A and I stand for the density of the body, area of the cross-section and the inertial model,
respectively. By S and M we denote the shear stress and bending moment, respectively. The functions Fj
and F5 represent the body force and moment acting outside the body. The constitutive law we use in this
paper is given by

S = kGA(ps + 1)), M = Eltg,
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Fig. 1. Beam subject to a constraint at the free end L.

where £ is correction factor, F is the Young’s modulus, and G is shear modulus. In the sequel, we consider all
the parameters as positive constants and assume that Fy(x,t) = fi(x,t) —me; and Fa(x,t) = fo(x,t) — diy,
where me,; and diy; models a frictional mechanism effective over the whole beam.

Denoting as

P1 :PA7 P2 :p—[7 sz/GA? b:EI7
the Timoshenko’s model can be written as

P1@1t — k(0 +V)e +meps = fi(w,1),

(1.1)
P2t — bzx + k(pz + ) + dipy = fa(w, ).
The boundary conditions we consider are given by
(,O(O,t) = ¢(07t) = w(Lat) =0, Vie (OvT) (12)

On the other hand, in the x = L-end we consider two obstacles that can produce contact in the transverse
oscillations of the beam.
In Fig. 1 g; and go are the gaps of the obstacle, therefore we have that

g <e(L,t)<gy, 0<t<T. (1.3)
In the contact problem we have the following situations
S(L,t) > 0= p(L,t) = g1,

S(L,t) =0= g1 < p(L,t) < ga, (1.4)
S(L,t) < 0= p(L,t) = go.

Finally, we consider the initial conditions

90(‘%0) = 900(‘%)7 @t(xvo) = Sol(x)a Va € (OvL)’ (1'5)
'(/J(:L‘,O) = 1/10(55)’ '(/)t(x70) = "/}1(33)7 Vo € (O’L)' (1'6)

Concerning the existence of solutions to Signorini’s problem we have the pioneer work of Kim [12,13]
who showed the global existence of at least one solution (until now the uniqueness of this problem is an
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