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Abstract:

The importance of fire effect on stability of steel structures has become one of the major issues for structural
engineering researchers. Since steel is very susceptible to high temperature and cost of strengthening the
elements with use of fire proofing material or any other provision, the need for rigorous investigation of the
behavior of steel frames at elevated temperature in order to reduce unfavorable effect is well understood. To
achieve this goal, researchers have carried out both experimental and theoretical investigations. It is clear
that the cost of experimental research is high and is not available in all the institutions. It is also know that
due to the limitation of the parameters to be studied, finite element procedure can be used as a powerful
method of investigating structural behavior under extreme loading. It has been approved that the modeling of
structural elements can be performed by this procedure that will best represent the structural behavior under
fire. In this research the effect of fire on steel beams considering the softening behavior of connection and
reduction of strength of material is studied. ANSYS software is used for this purpose and beam sub-
assembly that has been used by Bradford, with the same assumptions has been adopted considering different
boundary conditions. The standard variation of temperature is imposed at the geometrical center while linear
temperature gradient is considered though the beam cross section. Uniform gravity load representing service
load is also imposed on the beam. Restrained ends are modeled by elastic springs with calculated stiffness.
Bredford beam is first modeled with the same assumption to calibrate the modeling. In this research a four
story steel building with concentrically bracing is designed and one of the exterior frames is selected for the
study. ISO 834 as an standard fire is imposed on the beam. Cardington natural fire curve showing the
variation of the temperature with time is also used on the beam. One of the beams of the frame is assumed to
be in compartment and a uniform as well as partial fire are imposed on the beam. At the end of the beam
both translational and rotational springs are provided. Nonlinear moment-rotation curve obtained from
Yahyai and Saedi experiment is used. For linear spring behavior, lateral stiffness of the frame is considered.
The results are obtained in the form of displacement and axial load at the center of the beam under partial
and uniform fire loading. Endurance time of the beam at various temperature is obtained. As the results
shows the displacement and axial loading at 500 degree increases considerably due to the reduction of the
modulus of elasticity under both partial and uniform loading. This increase is more for uniform loading case.
Endurance time is more in case of natural fire as compared to standard one. This is due to the steep slope of
the standard fire curve.

Key words: Steel Structure , angle connections, time endurance, elevated temperature
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