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Investigation of Seismic Behavior of End Plate Moment Connections with Iron-
Based Shape Memory Alloys

S. Nazari, M. Ghassemieh

Abstract

In the 1994 Northridge and 1995 Kobe earthquakes, a large number of conventional bending frames suffered brittle
fractures at the beam-to-column joint. Researchers have found that structural components of structural systems are
very effective in controlling the energy caused by dynamic loads, especially earthquake and explosion loads. In recent
years, Iron-based shape memory alloys, which have two important properties of superelasticity and shape memory
behavior, have been used to improve the seismic performance of structural systems. This study investigates the
energy dissipation capability and other properties of moment connection with expanded end-plate and bolts made of
super-elastic ferrous based memory alloys. The 3D connectivity models are built using ABAQUS finite element
software. By applying cyclic loads to the end of the beam, its behavior has been studied. In this research, two types of
four-bolt connections, one with the behavior of a thick plate and the other with the behavior of a thin plate, have been
modeled, and in each case, the connection behavior with and without the use of shape memory materials has been
evaluated and compared. The use of these materials in connection with thick plate behavior has increased the
ductility of the connection by 35%, and the connection has compensated 93% of the deformation and returned to its
original state. In connection with thin plate behavior, the increase in ductility of the connection is 54% and 85% of the
endured deformation has returned to the initial state.

Keywords
End plate connection, Fe-based shape memory alloys, Superelastic
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Investigating the seismic performance of MRF-CBF (X Brace) dual system under

the effects of staged construction
M. Ebad, S.A. Gharebaghi
Abstract

Nowadays, with the advances in welding technology and increased use of steel structures in the construction of
buildings, especially high-rises, the necessity of matching the construction procedure with the structure analysis
procedure has become more evident. In steel structures with moment-resisting frame-concentrically braced frame
(MRF-CBF) dual systems, as the moment-resisting frame can individually withstand gravity and seismic loads during
construction, the braces can be installed on a story-by-story basis simultaneous with the installation of the moment
frame or after its complete construction. This issue cannot be investigated and studied using ordinary analysis, where
it is assumed that the entire structure is built at once, and then all the involved loads are applied to the completed
structure. Accordingly, this research investigated the effects of staged construction on MRF-CBF dual systems with X
brace. In this regard, 3D models with 5, 10, 15, 20, and 25 stories incorporating MRF-CBF dual system were first
generated and subjected to pushover analysis under cyclic loading protocols. Subsequently, parameters such as column
shortening and column axial forces under dead load, displacement and base shear corresponding to the first plastic
hinge formation, effective lateral stiffness, ultimate lateral strength, and energy dissipation of the structure under cyclic
loading protocols were investigated. From the obtained results, it was concluded that staged construction could lead to
maximum increases of 17.9% in the axial forces in internal columns due to dead load, 3.8% in the displacement
corresponding to the first plastic hinge formation, 8.3% in the base shear corresponding to the first plastic hinge
formation, 18.4% in the ultimate lateral strength, and 4.3% in the effective lateral stiffness. Also, staged construction
was not found to significantly affect the axial forces in corner and braced-bay columns due to dead load and the energy
dissipation under cyclic loading protocols.

Keywords
Staged construction analysis, Ordinary analysis, Column shortening, moment-resisting frame, X brace, cyclic loading
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Analytical investigation of compressive strength of T- joints filled with concrete
under static loading

M.H. Esfandiari, S.M.R. Hasani, M. Mahmoudabadi

Abstract

Nowadays, the use of composite columns in construction projects is more attention than in the past. The use of
composite columns in the construction of airports, sports stadiums, marine and oil platforms is more than other
projects. Due to the fact that during the operation of the mentioned projects, the possibility of incidents such as; Collision
of a ship with a structure, a severe storm, in marine platforms or things like fire and explosion in all projects, and also
on the other hand, the high importance of these structures requires researchers to research provide more about
providing solutions to increase the resistance of composite columns in structures so that the structure can show more
resistance against the above incidents. In this research, it has been tried by modeling samples with different parameters
in the Abaqus finite element software, the effect of changing variables such as; Geometrical parameters, compressive
strength of concrete and type of cross section of members; Determine the strength of composite columns against static
load. After modeling the samples and analyzing and processing the results, it was found that; The use of square cross
section in composite columns and also increasing the compressive strength of concrete used in these members will have
a positive effect on the performance of composite members and these two items improve the resistance to static load
by 19% and 10% respectively. to forgive Also, reducing the ratio of width to thickness (b/t) increases the strength and
resistance of joints and improves the bearing capacity of the joint.

Keywords
T- joints, compressive strength, steel sections filled with concrete, static loading
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Comparing seismic performance of using pipe damper in toggle and diagonal

braces
A. Abdollahpour, S.M. Zahrai

Abstract

Passive control of the structure is a system that dissipates the input energy caused by lateral loads without the need for
an external energy source. Improvement of seismic performance of the structures equipped with a damper, lies in
increasing the energy dissipation and decreasing the vibration of the structure. For this purpose, Toggle Brace Damper
system can be used to follow design guidelines. This paper aims to compare the results obtained from SAP2000 software
for two structures equipped with Toggle Brace Damper (TBD) and Diagonal Brace Damper (DBD). In this research, time-
history analysis is used by applying the El Centro, Kobe and Tabas earthquake records. The dampers used in all models
are the same pipe dampers selected from the hysteretic type. The results suggest that the roof displacement of the TBD
system in the 2 and 5-story frames decrease in average 77 and 42 percent respectively compared to that of DBD system.
The drifts of the floors in the TBD system for 2-story frame are 82 and 78 percent in the 1st and 2nd floors respectively
and for the 5-story frame are 53, 46, 41, 35 and 30 percent in the 1st to 5% floors respectively, lower compared to those
of DBD system. Magnification factor (ratio of axial damper displacement to floor displacement as ductility capacity) of
the 1st story in the TBD and DBD systems for 2-story frame are 1.83 and 0.74 percent respectively and in the 2nd story
of TBD and DBD systems for 5-story frame are 1.46 and 0.73 percent respectively.

Keywords
Passive control, Toggle brace damper (TBD), Diagonal brace damper (DBD), Pipe damper, Energy dissipation device
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Seismic Performance Evaluation of Frames Whit Buckling-Restrained Knee

Members Using Nonlinear Dynamic Analysis
M. Khalighi, K. Izadi, S. Rezaie

Abstract

Steel frames with buckling-resistant knee members are one of the new lateral bearing systems. They are made using
short buckling-resistant members at the beam-to-column junctions. Using mentioned members, reduces the
architectural limitations and reparability of frames in addition to increasing their seismic performance. Despite the
mentioned advantages, these types of frames have not yet been recognized as one of the lateral resistance systems by
the 2800 standard. The purpose of this study is to evaluate the seismic performance of this lateral resistant system
according to Iranian standards. To achieve this goal, in the first step, 16 steel frames with 3, 6, 9, and 12 stories with
different sizes were modeled By Perform 3d .The design of the mentioned frames was done using the performance-

based plastic design method. In the next step, non-linear dynamic analysis method was used for seismic evaluation of
the structure. In the next step, the nonlinear dynamic analysis method was used for the seismic performance assessment
of buckling-restrained knee brace frames. For this purpose, 8 earthquake records were selected and scaled according
to the 2800 standard method. After the frames analysis, a seismic evaluation was performed according to Instruction
for Seismic Rehabilitation of Existing Buildings (code No. 360). The results of this research showed that the performance
level of life safety in buckling-restrained knee-braced frames as a malleable ring of a structural system is provided in
terms of building performance levels according to the definition provided in 360 publication.

Keywords
Seismic Evaluation, Non-Linear Dynamic Analysis, Buckling-Restrained Knee-Members, Non-Linear Design
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Evaluation of cumulative damage of steel structures under far and near field

earthquakes using Park-Ang kratzig damage indices
H. Dehghan Niri, M.H. Razmkhah, M. Gerami, R. Vahdani

Abstract

From experimental researches and analytical studies, it has been fully proven that the resistance and stiffness
parameters of elements and structures decline during cyclic loading due to the dynamic nature of seismic excitations.
The simultaneous effect of the magnitude of the system response and the number of loading cycles is expressed by
cumulative damage laws; In other words, the current deformation of an element or structure depends on the
accumulation of damage in all past oscillations that remain in the system's memory. The analysis and design of
structures based on performance and the branch of health monitoring of structures has led to having a clear picture of
the amount of possible damage at different levels of risk, and in the last few decades, it has drawn the attention of many
researchers to this field by developing different evaluation methods. In this research, the evaluation of the cumulative
damage of steel structures under far and near field earthquakes has been investigated using Park-Ang and Kratzig
damage indices. Two structural systems of special steel moment frame and dual structural system (special steel moment
frame and special concentric braced frame) with the number of floors 8, 15 and 23 were studied and investigated. The
results of this research show that the Kratzig damage index shows more damage values than the Park-Ang damage
index for the same structure under the same earthquake record, and the damage values are reduced by changing the
moment frame system to a dual structural system.
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