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a b s t r a c t

A nonlinear beam equation describing the transversal vibrations of a beam with boundary
feedback is considered. The boundary feedback involves a fractional derivative. We discuss
the asymptotic behavior of solutions. In fact, we prove that solutions blow up in finite time
under certain assumptions on the nonlinearity.
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1. Introduction and description of the model

In this paper we study the behavior of solutions to the following nonlinear beam equation with fractional damping at
the boundary

utt + 12u + 1g(1u) = 0, x ∈ �, t > 0

u =
∂u
∂ν

= 0, x ∈ 01, t > 0
1u = 0, x ∈ 00, t > 0
∂1u
∂ν

=
c

0(β)

∫ t

0
(t − s)β−1utds − au, x ∈ 00, t > 0

u(x, 0) = u0(x), ut(x, 0) = u1(x), x ∈ �

(1)

where � is a bounded domain in Rn with smooth boundary ∂�. The boundary is divided into 00 and 01 in such a way
that ∂� = 00 ∪ 01, 00 ∩ 01 = ∅ and λn−1(01) > 0 where λn−1 denotes the (n − 1)-dimensional Lebesgue measure on
the boundary ∂�. The initial data u0(x) and u1(x) are given functions, g(s) is a given nonlinear function, ∂/∂ν denotes the
outward normal derivative and 0(.) is the usual Euler gamma function. The constants a and c are positive and the power β
in the integral term is such that 0 < β < 1.

This problem is known as the Euler–Bernoulli beam problem and describes the transversal vibrations of a beam. Here
the control is a torque applied on a part of the boundary of the beam. The integral term in the boundary condition is a time
fractional derivative of u of order 1 − β . It represents a boundary feedback which helps reduce the effect of the reflected
waves. In fact, it is a boundary damping. Therefore, it is important to have an idea of the sufficient conditions which make
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