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Abstract:

Sensible vibration of steel beams in long spans is undesirable issue in the buildings. These beams may
be vibrated during people passage, although the strength calculations of this beams to be performed,
accurately and drift control index based on buildings codes to be considered. Frequency of beams is an
essential property required for doing dynamic analysis and vibration control of floors. Extra vibration
makes the residents worried and creates the fear of structural damage although such fear is usually
unwarranted because of the small displacements and stresses which are actually produced.
Nevertheless, perceptible vibration is usually considered to be undesirable because it affects people’s
sense of well-being and their ability in carrying out tasks. Floors were traditionally designed to an
Ultimate Limit State (ULS) in which designing for strength governed size of beams and thickness of
deck. The concept of Serviceability Limit State (SLS) is to limit the maximum deflection of the floor
and it is not set for avoiding the damage and collapse of structural members but for keeping away from
the cracking of finishes. Instead of deflection, vibration serviceability has become a major concern in
designing buildings for several reasons, such as changing the construction techniques, changing the
occupancy of floors, sensitivity of some medical, scientific and micro-manufacturing equipment to
vibration. Design guides from the American Institute of Steel Construction (AISC), Canadian
Standards Association (CSA) and Iranian Design Code of Steel Buildings all offer methods of
predicting and controlling natural frequency. These codes assert that the connected beams to large
areas without beam partitions should be controlled based on shaking and vibration of kinetic loads
(walking, elevator movement, etc). Iranian Steel Buildings Code has offered a formula for controlling
of vibration of beams in building frames with pin connections in serviceability phase. However, this
code has not presented criteria for beams include fixed connections. Since these beams have the
considerable portion of building frames, their vibration control needs special attentions. The presented
equations for determination of beams frequency are complicated and have been not used for control of
buildings floor vibration. In this paper, the mentioned formula in forenamed codes has been discussed.
The dynamic analysis, finite element method (FEM) and artificial neural networks (ANN) techniques
have been adopted to constitute the frequency equations of the fix ends and cantilever steel beams.
Comparison of resulted frequency from presented equations and ANN showed that the error is low.
Furthermore, it is suggested that use proposed equations for determination of frequency of moment
connection beams.

Keywords: Finite Elements, Artificial Neural Networks, Natural Frequency, Fixed Beam, Cantilever
Beam
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