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Abstract

The laced built-up steel columns are one of the types of steel columns used in the
structural structures, and the column is one of the important parts in the structural
structures, and the behavior of these columns depends on many factors, and
among these factors is the impact and effectiveness of the laces used in the laced
built-up steel columns through their length and angle Its inclination, the shape of
its distribution in the column, the way it is connected to the main sections, and the
type of loads applied to it, whether central or non-central.

In view of the great development in the method of finite elements in the analysis
of steel structures and the reliance of researchers on this method extensively in
solving many complex problems, and the spread of ready-made programs that
adopt this method of analysis, including the (ANSYS 2020 R1) program, which
has proven good efficiency in the analysis of steel structures, this was an incentive
to use this method in our current study.

The laboratory results were compared by previous researchers for the laced built-
up steel columns under the influence of central and eccentric loads with the
numerical results of the finite elements using the (ANSYS) program to find out
the extent of agreement of the results and the test of the numerical model in the
representation of the laces built-up steel columns under the influence of central
and eccentric loads, and then conducted The study on the effect of the laces used
in laced built-up steel columns and comparing the numerical results with each
other to show the effect of the laces in terms of their size, angle of inclination and
shape of their distribution on the resistance of the laced built-up steel columns to
central and eccentric loads.

Loads were placed vertically in the center of several models of laced built-up steel
columns that differ among themselves in the angle of inclination of the laces and
the shape of their distribution. The numerical results showed the following:

Reducing the angle of inclination of the laces increased the density of the laces,
and thus had a positive effect by increasing the bearing of the columns by a
percentage ranging from (2.7-15.4). %

The shape of the laces distribution has a positive effect for the Z and V shape by
(5.6-15%) except for the W shape, which had no effect compared to the previous
shapes.



With the maximum central load of the column, the greater the thickness of the
laces, the greater the bearing strength of the column, and the best slenderness ratio
of the laces should not be more than 120.

With the maximum eccentric load of the column, the greater the thickness of the
laces, the greater the bearing strength of the column, and the best slenderness ratio
of the laces should not be more than 60.

The effect of double and single laces in the laced built-up steel columns is related
to the method of loading and intermediate support, where there was an increase
in the capacity of the column to bear vertical loads ranging between (8-51.6) %

The shape of the distribution of the X- laces, or the so-called double- laces
columns, was the most stable because the laces distributed the stress
homogeneously in the main sections, so the percentage increase in the column
resistance to moments was about (6.7%), and the percentage of the increase in the
column resistance to the loads was about (3.7) %

Each form of the distribution of the laces in the column differs from the other in
terms of the resistance of the column to the loads, according to the method of
installing the supports and the locations of the loads placed on the column.

Increasing the angle of inclination of the laces increases the vertical component
of the laces that is resistant to the buckling loads of the column, and the percentage
of the increase in the resistance of the column to the buckling load is about 10%
for the columns with laces inclined at an angle of 60 degrees.
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