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Retrofitting of Beam to Box and H shape column Moment connections by T-
Stiffeners

M.S. Ghobadi, M.R. Ayoubi

Abstract

This study presents a design method and detailing for seismic retrofitting of moment connections in box and wide-
flange columns. The proposed connection attaches each beam flange to the column flange using T-shaped Stiffeners,
and the top and bottom cover plates are eliminated due to poor welding quality. The seismic performance of the
proposed connection as a fully rigid moment connection is evaluated with high accuracy using the finite element
method. Then, energy dissipation is investigated by forming a plastic hinge in the beam and out of connection region,
considering the von Mises stress distribution criterion and equivalent plastic strain. The results of the hysteresis curves
show that the specimens reached a story drift angle of 6% radians before experiencing a 20% reduction in strength,
and the proposed connection is acceptable as a fully rigid moment connection for use in special moment frames
according to the AISC 341-22 code.

Keywords

Box and Wide Flange Columns, T-Stiffeners, Seismic Performance, Hysteresis Curve, Dissipation of Energy
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Numerical Study of Buckling of Steel Storage Tank under Horizontal and Vertical
Ground Motions

M.S. Sobhan, E. Dehghani

Abstract

Aboveground cylindrical steel storage tanks are one of the widely used structures in industries, refineries and power
plants. Because the shell of steel tanks is thin, these tanks may suffer damage or buckling of the shell under the effect
of an earthquake. In this study, the dynamic buckling of the steel tank under the effect of the horizontal and vertical
components of the earthquake has been evaluated using the incremental dynamic analysis method. The aim of this
research is to investigate the importance of the effect of the vertical component of the earthquake on the dynamic
buckling of steel tanks. A cylindrical steel tank with a diameter of 30 meters and a height-to-diameter ratio of 0.40 was
designed based on the API 650 standard and was modeled and analyzed by the finite element method. The liquid
storage tank is subjected to a series of horizontal and vertical earthquake records of varying increasing intensities.
Using the dynamic buckling criterion, the average critical PGA and the mean critical base shear force of tank shell
buckling have been estimated. The results of the dynamic analysis showed that the vertical component of the
earthquake caused a significant decrease in the buckling capacity of the tank shell. Buckling of the tank shell was
occurred in the lower part of the shell and at a height of 2.8 meters above the tank floor for only one horizontal
component and two horizontal and vertical components of the earthquake. The critical dynamic base shear force of
the tank under bi-directional excitation (HV) is 23.5% smaller than the those for tank subjected to only horizontal
excitation (H).

Keywords

Steel Storage Tank, Vertical Ground Motion, Dynamic Buckling, Incremental Dynamic Analysis
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Sensitivity Analysis of Self-Centering Steel Connections to Various Parameters
under Cyclic Loading
N. Hasanlou, N. Fanaie

Abstract

Self-centering connections are systems used in structures to minimize earthquake damage by eliminating residual
drift. Self-centering systems are one of the novel earthquake-resistant systems that can eliminate permanent
earthquake-induced damage in buildings. In these systems, damage can be limited to those members that can be easily
replaced after earthquakes. Self-centering connections in steel frames are designed to eliminate inelastic deformation
and residual lateral displacement in structural members due to earthquakes. This deformable behavior is produced
by creating a gap at the post-tensioned connection. The deformation capacity of this system against lateral forces is
very high, and unlike steel frames that rely on the ductility and toughness of structural members, the behavior of self-
centering structures is not controlled by the deformation capacity of the materials. The energy loss during seismic
loading is not due to the failure of the main structural members but to elements designed as energy dissipaters that
can be replaced in case of failure. In this research, a reference connection sample from six Garlock connection samples
was selected for verification and evaluation and was simulated in Abaqus software and subjected to cyclic loading up
to 4. of relative drift of the floor. In this article, parametric sensitivity analysis under cyclic loading was performed on

three parameters, including yield strength of angle, cable post-tensioning force and cable cross-sectional area. In the
range of changes in self-centering connection parameters, the results of cyclic loading show that yield strength of angle
causes a slight increase in the bending capacity of the connection and the power of the connection in bearing lateral
load. The increase in the post tensioning force and cable cross-sectional area leads to an increase in the self-centering
property of the connection as well as the bending capacity of the connection and the lateral load capacity. By changing
the number of cables, the results showed that with the increase in the number of cables, the stiffness increases and the
ductility decreases, Moreover, the increase in self centering force can lead to beam damage.

Keywords
Self-Centering Connection, Parametric Sensitivity Analysis, Cyclic Loading, Stiffness, Energy Dissipation
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Comparison of the Performance of Tuned Liquid Column Dampers for Seismic
Control of the Structures

M.H. Mohasel, A.R. Mostafa Gharabaghi, M.R. Chenaghlou

Abstract

Many modern slender and flexible structures are highly sensitive to dynamic vibrations, which may lead to the failure
of these types of structures. Recently, Tuned Liquid Column Dampers (TLCDs) have gained significant attention from
many researchers. In a TLCD, the fluid motion inside a U-shaped tube generates a restoring force on the structure,
thereby reducing the structure's response. One of the main advantages of these dampers is their low cost of
construction and maintenance. Various types of TLCDs exist for vibration control. In this study, the performance of
five different types of passive TLCDs is compared. These dampers include: U-shaped TLCD, V-shaped TLCD, TLCD with
non-uniform cross-section (LCVA), ball-type TLCD (TLCBD), and gas or spring-type TLCD (TLCGD). For this purpose,
the response of a single degree of freedom (SDOF) system with and without the dampers is evaluated under the
excitation of the Kobe, El Centro, and Taft earthquakes. To quantitatively and accurately examine the efficiency of each
of these dampers and compare their performance with each other, two indicators, efficiency coefficient and RE, were
used. In this paper, the equations of motion for the structure and the damper are analyzed using numerical methods
in MATLAB software. In this study, for the first time, the performance of these 5 types of TLCDs on the structure was
investigated. The results indicate a superior performance in the following order: TLCBD, TLCGD, and LCVA compared
to TLCD and VTLCD.

Keywords
TLCD, Vibration Control, Reduced Response, Efficiency Coefficient
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Examining the impact of superelastic dampers on the behavior of double-sided
knee braces

M. Rezapour, M. Ghassemieh

Abstract

Shape Memory Alloys (SMAs) as novel materials have attracted significant attention from engineers due to their
unique behavior. One of the most important characteristics of these materials is their superelastic behavior, which
allows them to return to their original shape after considerable deformation. In this type of behavior, shape memory
alloys can also dissipate significant amounts of energy while returning to their initial state. In this research,
superelastic Nitinol alloy is used to enhance the performance of knee dampers. To this end, a frame with knee dampers
was selected as the reference model and was modeled and validated using the numerical software Abaqus. After
confirming the correct behavior of the numerical model, the SMA damper was installed perpendicularly to the knee
damper and in the space between the knee damper and the connection of the beam to the column. This paper examines
two parameters: the cross-section and the length of the SMA damper. The results indicate that increasing the length of
the SMA increases the system's resistance, and the impact of the SMA length on the system resistance becomes more
pronounced with an increase in the cross-section of the SMA damper. Additionally, the increase in the cross-section of
the SMA damper significantly enhances the system's recovery. Furthermore, due to the considerable recovery that the
SMA damper provides in the structure, the amount of energy dissipation in the system is reduced compared to the
reference model. The amount of energy dissipation is dependent on the length and cross-section of the SMA damper,
such that a longer SMA leads to greater energy dissipation and a smaller cross-section results in less energy dissipation
in the system.

Keywords
Knee Damper, Superelastic Damper, Shape Memory Alloy, Energy Dissipation
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Determination of Frequency and Vibration Modes of Corroded V-Shaped Plates

P. Saketi, F. Shahabian

Abstract

V-shaped steel plates are utilized in the construction of various structures, including roofs and walls of buildings,
warehouses, ships, beams and girders, airplane hangars, and military vehicles, due to their lightweight and high
strength. Studying the free vibration behavior of these plates is significant for understanding the true performance of
structures. Exposure to unfavorable weather conditions can lead to corrosion phenomena. The impact of corrosion on
the geometric and mechanical properties of steel structures can result in severe damages, including partial destruction
of the structure or its collapse over time. This phenomenon highlights the importance of examining and analyzing
corroded structures. For this purpose, this research analyzes the frequencies and modes of various V-shaped plates
with uniform, strip, or localized corrosion under different boundary conditions, including free, hinged, and fixed
conditions, with corrosion intensities of 2.90%, 8.90%, and 15.70%, respectively. The finite element software Abaqus
has been used for modeling and data analysis. The results indicate that corrosion typically leads to a reduction in
frequency values and changes in the modes of the plates. For example, for a plate with a length of 2 meters, a width of
1 meter, a thickness of 20 millimeters, an internal angle of 45 degrees, and four-sided hinged boundary conditions, the
frequencies for corrosion intensities of 2.90%, 8.90%, and 15.70% are 90.04, 84.76 and 77.45 (Hz), respectively.

Keywords
V-Shaped Plate, Frequency, Vibration Modes, Uniform Corrosion, Strip Corrosion, Localized Corrosion
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