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ARTICLE INFO ABSTRACT
Article Type: In structural designs, lateral strength systems are used to
Original Research withstand lateral loads such as earthquakes and winds. Bending

frame system with divergent bracing and Bending frame system
with steel shear wall are two of these systems that have both
advantages and disadvantages. Thus far, various research has
been conducted separately on one of the above systems. This
research seeks to numerically investigate the combination of
steel shear wall with eccentric bracing under cyclic loads. To this
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Keyword: aim and to ensure the numerical results, a laboratory sample was
Steel Shear Wall validated and then 126 models were modeled in seven modes by
Divergent Bracing considering different arrangements of divergent bracing and
Abaqus steel shear wall in three openings of a floor with Abaqus
Cyclic Load software. In these samples, the placement of divergent bracing

and steel shear wall in addition to their placement in different
openings were evaluated taking into consideration different
thicknesses of steel shear wall sheets and different numbers of
the downspout with the aim of assessing the effect of combining
steel shear wall and divergent bracing in steel frames. The
results of the analysis indicated that the lowest increase in force
was related to the sixth mode of modeling, the combination of
steel shear wall in two openings and bracing in one opening and
downspout number 10 with a value of 15.57% increase in force.
Furthermore, the highest amount of force was related to the
third mode of modeling using two divergent bracing openings
and one opening of steel shear wall and downspout number 12
amounting to 77.45% increase in force.
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EXTENDED ABSTRACT

Introduction

Today, the use of steel shear walls as an efficient lateral seismic load-bearing system to
increase lateral resistance and hardness of buildings against earthquakes is noticeable in
steel structures. Researchers have always sought to find an ideal system for resisting
lateral loads, which, in addition to having high hardness and resistance, also has good
plasticity and can dissipate the incoming energy well.

Both steel shear wall and diverging brace systems were used in the late 70s and
based on observations after earthquakes, both are considered among the most efficient
systems used for lateral and seismic load of structures. However, the implementation of
both systems is expensive and more complex than other systems. Thus far, there have
been discussions on the combination of both of the above-mentioned systems compared
to the conventional bending frame and eccentric brace systems, but it is necessary to
examine the performance behavior of the combination of the two above-mentioned
systems more closely and compare for use under architectural conditions and in
structures that require the use of these two structural systems. Most previous research
have investigated the behavior of steel shear walls or diverging braces separately. .
Therefore, the innovation of this research is to examine the combination of steel shear
wall behavior with different braces.

Methodology

In the present research, first, the laboratory model of Emami et al. (2013), which is a
single-span one-story steel shear wall model with specified specifications in the
laboratory, was modeled and validated using Abaqus software. Then, the desired
models, which included seven different combinations of steel shear wall and eccentric
wind brace, it was modeled in Abaqus software and analyzed under the loading
conditions of the laboratory model. Different thicknesses of the steel shear wall as well
as different numbers of UNP studs were modeled and analyzed under cyclic load. Then,
hysteresis diagrams were drawn in each of the combination states, and finally, the
bearing capacity, hardness and ductility were compared in different states and numbers
of studs. In Figure 1, different modes of modeling the combination of steel shear wall
and divergent wind brace are shown.
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Figure 1. Different modes of modeling the combination of steel shear wall and diverging braces.

Results and discussion

In different modes of modeling with different thicknesses of steel shear wall and stud
number 8, the maximum amount of force that could be tolerated was 2697.25 kilonewtons
and corresponded to the fifth mode of modeling with a thickness of steel shear wall of 5
mm and stud number 8. In addition, the lowest value of the tolerable force was 1314.28
kilonewtons and was related to the seventh mode of modeling with a steel shear wall
thickness of 1 mm and stud number 8. When comparing hardness values in different
modeling modes with different thicknesses of steel shear wall and stud number 8, the
highest hardness value was linked to the fourth, fifth and sixth modes while the lowest
difficulty value was related to the seventh mode. In comparison, the ductility values in
different modeling modes with different thicknesses of steel shear wall and stud number 8
were also shown in diagram form. According to the diagram shown, the highest amount of
ductility was related to the fourth, fifth and sixth states while the lowest plasticity value
was related to the seventh mode.

Conclusion

In this research, the modeling of seven different modes of combination of steel shear
wall and divergent tie with different thicknesses of steel shear wall and different numbers
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of divergent tie studs under cyclic loading was investigated. Analyses of different states of
force, hardness, plasticity, and comparison of these states and stress were carried out.

The force increase percentage values in different modeling modes of 1 mm thick steel
shear wall and studs with different numbers of stud mode number 8 were considered as
the basis of comparison and the force increase values in the stud mode of numbers 10 and
12 were measured in relation to it. The lowest percentage value of force increase was
related to the sixth mode of modeling the combination of steel shear wall in two spans and
bracing in one span and studs score 10 with a force value of 15.57%. The highest degree of
force was related to the third mode of modeling using two openings of diverging brace and
one opening of steel shear wall and studs grade 12 with a force value of 77.45%.

According to the obtained results, it can be concluded that with the increase of the stud
score in the combination of steel shear wall and divergent brace, the amount of buckling of
the shear wall decreased, and the highest reduction was connected to the third mode of
modeling which had two spans of the divergent brace and one span of the steel shear wall.

In the hardness comparison mode, the fourth and fifth modeling modes obtained the
highest value and the seventh modeling mode obtained the lowest value. In the
malleability comparison mode, the fourth, fifth and sixth modeling modes had the highest
malleability value and the second and seventh modes had the lowest amounts of plasticity
among the different modes.
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