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An Analytical Study on Shear Transferring in Beam to Column

Connections of Welded Steel Moment Frames
M.Arghavani *, M.Khazaei-Poul 2, M Ziyagifar®

ABSTRACT

Beam-column connections in steel frames have been traditionally designed by using classical Euler-Bernoulli
beam theory which leads to the assumption that the flanges transfer moment while the web connection primarily
resists the shear forces. On the other hand, lessons from the past earthquakes imply that some steel connections
with weak web connections have adequate performance in transferring shear forces. It is probable that the truss
mechanism in such systems helpsin transferring shear forces. This mechanism can work without web connection
to column face. This work presents the results of finite element analyses of three types of welded beam-column
connections subjected to bending and shear forces of beam in the range of nonlinear behavior of materials and
inelastic buckling of the cross section. In the first and second model, connection is based on welding flanges of
the beam to the face of the column and in the third model; both web and flanges of the beam are connected to the
column. The location of plastic hinge of the beam from the face of the column is studied in each case. It is
observed that shear transferring capacity of the first and second models are much higher than expected based on
the classical Euler-Bernoulli beam theory.

Key Word
Steel moment frame, Beam column connections, Shear Transferring, Finite element method, nonlinear analysis
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Damage analysis of steel moment frames using pushover method
Alireza Habibi, Mohamad Omidvar

ABSTARACT

To estimate amount of damage to structure subjected to an earthquake, various damage indices have been
developed in recent years. Results of dynamic analysis are usually used to evaluate damage to structure in these
indices. The objective of this study is to develop a new method to evaluate damage to steel structures based on
the results of pushover analysis. For this purpose, several steel moment resisting frames are considered and
inelastic damage analysis is performed on them subjected to various earthquake records. Then nonlinear static
analysis (pushover analysis) is performed on all the frames and performance points are determined using the
capacity spectrum method. By having the performance points, the static damages are computed at these points.
By evaluation correlation between the damage index in nonlinear dynamic analysis and the damage indices in
pushover analysis, some equations are present to estimate the damage to structure based on pushover results. In
order to present an effective procedure in determining the structural damage by using proposed criterion, a table
is presented.

Key words
damage index, steel moment frame, pushover analysis, nonlinear dynamic analysis
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I_Beam to Box_Column Rigid Connection without Internal Continuity
Plate For Column-Tree Construction
Mohammad Reza Seddighian Kashani, Ali Akbar Aghakouchak

ABSTRACT

In construction of steel structure in IRAN, as large wide flange I shaped sections are not available, box shaped
columns are widely used. However connection of I beam to box shaped column and inserting the continuity plate
inside box section to make a rigid connection is difficult in practice. In this paper a new geometry suitable for
Column-Tree construction is introduced in which a rigid connection may be obtained without using internal
continuity plate. For evaluation seismic performance of the connection, finite element modeling is used and a
cross shaped substructure is analyzed subjected to monotonic and cyclic loading. The results show proposed
connection meets the rigidity, ductility and strength criteria of AISC standard. This connection tolerates the
cyclic loading up to 4% drift angle without significant loss of strength. In this analysis equivalent plastic strain
criterion is used to monitor fracture initiation in critical regions of the connection

Key Word

Rigid Connection, Box_Column, Finite Element Method, Equivalent Plastic Strain
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Determination of response modification factor, R, for gate bracing system

using Incremental Dynamic Analysis method (IDA)
S. Ezzatshoar ', N. Fanaie "

ABSTRACT

Gate bracing system is a form of concentric bracing systems which is similar to chevron (inverted V) bracing.
To provide enough space for openings, the members are not direct and joined together with different slope in
one point. Bracing is joined to connection joint of beam and column in its other end.

In this paper, overstrength factor, ductility factor and response modification factor of steel frames with gate
bracing are evaluated. To do it, buildings with different story numbers on soil type II are considered. Static push
over analysis, linear dynamic analysis and nonlinear incremental dynamic analysis are performed using
Opensees software. To consider the uncertainties associated with earthquakes and to perform Incremental
dynamic analysis procedure, 10 records of sever earthquakes ever happened including records of Bam and
Tabas earthquakes are selected. Finally ductility factor, overstrength factor and response modification factor for
gate bracing system are calculated and values of 3.5 and 5 has been suggested for ultimate limit state and
allowable stress design method.

Key words
Gate Bracing, Response Modification Factor, Overstrength Factor, Ductility Factor, Inceremental Dynamic
Analisys
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Topology Optimization of Bracing in Steel Frames by Genetic Algorithm
A. Moghadam Tabrizi

ABSTRACT

In seismic design of steel structures¢ steel bracing is commonly adopted to resist the lateral forces. There are lots
of possible for positions of the braces. The designer should consider all possible positions before deciding. The
optimum positions of the braces are generally determined by trial and error. This process is practically
impossible« even if the designer is experienced. In this paper¢ topology optimization of steel braces in 2-D steel
frames is carried out using Genetic Algorithm. A multiple nonlinear segment fitness function is used considering
the weight¢ stories driftc and combined stresses in the frames. Roulette Wheel and Tournament selections¢ two
number of bits¢« and two kind of connections (Fully Restrained & Unrestrained) have been used. The frames have
been optimized in five various cases. To analyze the frames¢ linear staticc modal¢ and response spectrum analysis
have been used. To analyze¢ design¢ and optimize the frame elements¢ the programs written in MATLAB
software have been used. Finally« effect of selection methods« number of bits¢ and kind of connections is carried
out. It is shown that in topology optimization of bracing¢ using fewer bits causes better results and ability of
Roulette Wheel and Tournament selections are the same .

Keywords
Optimization. Genetic Algorithm. Braced Frame. Response Spectrum Analysis
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Study of box column face deformations in the zone of rigid connection

to beam
Mohammad Ali Hadianfard

ABSTRACT

The use of columns with box sections in the structure of steel buildings with rigid connections is very popular. In
these buildings, the bending moment in the rigid connections causes big deformations in the column face. These
deformations not only reduce the rigidity of connections but also in the most cases control the design of columns.
Then it is necessary to evaluate the values of these deformations accurately. In this research by using the finite
element method and Ansys software, the different models of moment frames with rigid connection of beam to
box column are studied and the effects of parameters such as: thickness of column face, dimensions of beam and
column section, existence of internal stiffeners etc. on the value of column face deformation are investigated.
Finally, appropriate graphs and formula are presented to calculate the box column face deformation and for using
in structural design. Also applicable and administrative methods for reduction of theses deformations are
proposed.

Key Words
Box column, Rigid connection, Steel buildings, Moment frames
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A Formula for calculating vertical stiffness of Khorjeeni connections
Ali Akbar Aghakouchak, Sadegh Garivani

ABSTRACT:

“Khourjeeni” connection is amongst the most common type of beam-to-column connection in existing steel
structures in Iran. In this connection beams pass by the side of columns without being disconnected at the
location of beam-column joints. Extensive studies have been carried out either experimentally or anayticaly to
investigate specia characteristics of this type of connection including rotational resistance and stiffness, but
enough research has not been done about vertical properties of this connection. Vertical strength of connection
has received more attention and some empirical formulas have been proposed in this regard, but there is no
information about vertical stiffness of this type of connection. Hence, this paper aims to develop an applicable
equation for determining the vertical stiffness of this connection by conducting numerical modeling of the
connection and employing FEM analyses.

Keywords:
Khourjeeni connection,Stiffness of connection, Vertical stiffness.
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