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In this paper, we consider a beam model known as Shear beam model (no rotary inertia). we
prove that the corresponding dissipative Shear beam model has an energy exponential decay
regardless any relationship between coefficients of the system. Numerically, we construct a
numerical scheme based on the P1-fnite element method for space discretization and implicit
Euler scheme for time discretization. Finally, some numerical simulations are presented.

Motivated by [1] and the simplified beam model presented in paper [2], the aim of this paper
is to investigate the effect of damped term on the behavior of the solution to the following
system: {

ρ1ϕtt (x, t)−K (ϕx + ψ)x (x, t) + µϕt (x, t) = 0,

−bψxx (x, t) +K (ϕx + ψ) (x, t) = 0,
(1)

where t ∈ (0,∞) denotes the time variable and x ∈ (0, 1) is the space variable, the functions ϕ
and ψ are respectively, the transverse displacement and the rotation of the neutral axis. ρ1, b,
µ and K are positive constants.

We consider the following initial conditions

ϕ(x, 0) = ϕ0 (x) , ϕt(x, 0) = ϕ1 (x) , ψ(x, 0) = ψ0 (x) (2)

and the boundary conditions

ϕ(0, t) = ϕ(1, t) = ψ(0, t) = ψ(1, t) = 0. (3)

Figure 1: The evolution in time and space of ϕ and ψ.
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Figure 2: The evolution in time of E.

Definition 1. We define here the energy associated with the system (1)-(3) by

E(t) =
1

2

∫ 1

0

[
ρ1ϕ

2
t +K(ϕx + ψ)2 + bψ2

x

]
dx. (4)

Theorem 1. The energy (4) decays exponentially as time t goes to infinity. That is, there
exist two positive constants C and γ independent of t such that

E (t) ≤ Ce−γt, ∀ t ≥ 0.

As in [3, 4], we propose a finite element discretization of this problem. We present an
iterative algorithm for solving the discrete problem. Finally, we obtain the following numerical
simulations using MATLAB software.
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