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Authors are requested to email a 2–4 page summary (including references and figures) no later
than March 31, 2025, to :

francesco.pellicano@unimore.it

The uploaded file must be in PDF format and the file name should conform to the following
example: Surname1Surname2Surname3_summary.pdf.

The summary must be written in English. It must contain the full names, addresses and e-mails of
the authors. In case of joint authorship, the name of the speaker who will present the paper at the
conference should be underlined. The reference marks can be omitted if all authors have the same
affiliation.

Equations must be numbered continuously using right flushed arabic numbers in parentheses as
shown in Equation (1):

ρA(x)w,tt(x, t)− [T (x)w,x(x, t)],x = p(x, t). (1)

All symbols of the equation should be explained.

Figures and graphs must be included using the same style as in shown Figure 1. The contents of
the Figure should be explained in its caption.

1 Vibrations of Strings and Bars

A one-dimensional continuous system, whose configuration at any time requires only
one space dimension for description, is the simplest model of a class of continua
with boundaries. Strings in transverse vibration, and bars of certain geometries
in axial and torsional vibrations may be adequately described by one-dimensional
continuous models. In this chapter, we will consider such models that are not only
simple to study, but also are useful in developing the basic framework for analysis
of continuous systems of one or more dimensions.

1.1 Dynamics of Strings and Bars: The Newtonian

Formulation

1.1.1 Transverse Dynamics of Strings

A string is a one-dimensional elastic continuum that does not transmit or resist
bending moment. Such an idealization may be justified even for cable-like compo-
nents when the ratio of thickness of the cable to its length (or wavelength of waves
in the cable) is small compared to unity. In deriving the elementary equation of
motion, it is assumed that the motion of the string is planar, and transverse to its
length, i.e., longitudinal motion is neglected. Further, the amplitude of motion is
assumed to be small enough so that the change in tension is negligible.
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Fig. 1.1: Schematic representa-
tion of a taut string

Consider a string, stretched along the x-axis to a length l by a tension T , as shown
in Fig. 1.1. Arbitrary distributed forces are assumed to act over the length of the
string. The transverse motion of any point on the string at the coordinate position
x is represented by the field variable w(x, t) where t is the time. Consider the free
body diagram of a small element of the string between two closely spaced points
x and x + ∆x, as shown in Fig. 1.2. Let the element have a mass ∆m(x), and a
deformed length ∆s. The tensions at the two ends are T (x, t) and T (x + ∆x, t),
respectively, and the external force densities (force per unit length) are p(x, t) in

Figure 1: Example of a figure and its caption.



A resolution of 300dpi for pictures and 600dpi for line art is suggested, 1px-wide lines in figures
should be avoided as they may become invisible in print. There is no limit on the number of figures
as long as the total length of the paper is within the specified limit. Figures should be centered on
the page.

Tables should be included using the same style as shown in Table 1. The contents of the table
should be explained in its header.

Table 1: Example of a table.
T11 T12 T13 T14
T21 T22 T23 T24

References should be sorted in alphabetical order as shown below, where [1] exemplifies the case
of a textbook, while [2] is an article in conference proceedings and [3] is an article in a journal.
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