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Ol ™ Gole oo « Wij (2o dosxo

1A e g0 B S 3Tgs3 33 iy Bl 9 S5V 99 B39 5 o S Shos (S (3 S Fewe S (o (S 4ol y5T sy
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Bracing Damage Detection by Pseudo Dual
Simplex Method

M. Rezaiee-Pajand, M.S. Kazemiyan

Abstract

A new method for detecting the stories of the simple bracing frames whose bracing systems are damaged is presented
in this paper. Recall that; the braces play an important role in the lateral stiffness of these structures. Authors' approach
only takes advantage of one load case and the static responses of the structure. It is worthwhile to mention that only
translational degrees of freedom are measured. The selected load pattern should be able to produce these types of
displacements. Note that; this paper performs analysis on the damaged structures to provide the displacements of the
unhealthy structure required for damage detection process. By solving a non-linear optimization problem, the damage
identification is carried out. The suggested technique converts this nonlinear problem into a binary linear
programming, which could be solved by "pseudo dual simplex method." This new method is employed to assess the
bracing systems of several plane frames with different braces. The damage identification process is carried out by
authors' special-purpose computer program. Numerical results demonstrate the ability of this approach in detecting the
damaged stories and estimating their lateral stiffness in a given simple bracing frame.

Keywords

Static damage detection, Damage assessment, Binary linear programming, Analytical damage detection, Pseudo dual
simplex method
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Investigation of the Effect of Shear Studs Spacing on
the Steel Plate Action in Steel Concrete
Composite Shear Walls

S. Firoozeh Asgari, S. Hashemi

Abstract

In this paper, the effect of shear studs spacing on the steel plate action in steel concrete composite shear walls is
investigated. Shear studs spacing is an effective factor affecting local buckling of steel plate and the level of composite
action between steel plate and concrete infill in composite steel-concrete shear walls.Steel concrete composite shear
walls consist of thick concrete walls with exterior steel faceplates which serve as reinforcement. The steel faceplates
are anchored to the concrete infill using shear studs. In a composite shear wall with enough shear studs, the concrete
wall restrains the steel plate and prevents its buckling before it yields. As a result, the steel plate resists the story shear
by yielding in shear. The shear yield capacity of steel plate can be significantly greater than its capacity to resist shear
in the yielding of a diagonal tension field. In this study, a finite element method is used to investigate the elastic
buckling load of a steel plate bolted to one side of a reinforced concrete panel under shear loading. Using the steel
plate unilateral buckling coefficients, the maximum shear studs spacing which prevents local buckling before yielding
is calculated.Since the main role of a composite shear wall is to provide shear strength and stiffness, the effect of
different shear stud spacings on the level of composite action between the steel plates and concrete infill and the
development length of a steel concrete composite wall is investigated. Comparing the results with those obtained by
AISC 2010, some suggestions are presented.

Keywords
Composite shear wall, Shear studs, Steel plate, Composite action, Local buckling
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Studying of Dynamic Behavior of Steel Structures Built in
Near-Field with Different Percentages of Irregularity in
Plan Using IDA and MIDA Methods

N. Fanaie, H.R. Mehdipanah

Abstract

In fact, modal incremental nonlinear dynamic analysis is the fast method to obtain Incremental Dynamic Analysis
(IDA) curves. In this article, 3D models are employed to study the effects of geometrical irregularity and near field
records on this method. In this regard, twelve structures with different percent of geometrical irregularity are subjected
to the near field records and the MIDA obtained results are compared with those of IDA method. The studying of these
parameters reveals that the speed of analysis as well as extracting the seismic demand curves are dramatically faster
than IDA method although this method cannot extract IDA curves properly in low-rise and moderate-rise buildings
subjected to near field records. Finally, it is concluded that in irregular structures, it is better to replace drift with
another criterion as damage index.

Keywords
Modal incremental dynamic analysis (MIDA), Geometrical irregularity in plan, Near field earthquakes, Incremental
dynamic analysis (IDA)
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Improvement of Bolted Simple Connections Against
Progressive Collapse Caused by Column Removal

M. Shirinzadeh, A. Haghollahi

Abstract

Nowadays, investigation of probability of progressive collapse occurrence in the strategic structures is much more
essential than the past by increasing the terrorist attacks and explosions. Potential of the progressive collapse in steel
structures with simple connection is more than the other structural systems and results of the occurrence is more
destroyer. Therefore, potential of the progressive collapse of simple bolted connections is investigated numerically in
this research. Several solutions are proposed for retrofitting the existing simple connections to resist the progressive
collapse in case of sudden column removal. In order to investigate potential of the collapse, rotation of the connections
is compared with the allowable amount. The proposed methods do not increase hardness and rigidity of the
connections, and they almost do not change the size or type of the loads to the other members. The Simple bolted
connections include beam-to-column connection with double web angles is considered as a base connection, and there
are six other connections that are developed from the base connection. Results present that use of tendons in the
connections shows considerable improvement in performance of the models, such that the proposed techniques reduce
the vertical displacement of the connection up to 50%. This study also suggests highly effective techniques improve
connection behavior results without needing lots of effort.

Keywords
Progressive collapse, Dynamic analysis, Finite element method, Simple connection
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Reliability Analysis of Steel Columns with Continuous
Variable Section via Subset Simulation Method

M. Ghanooni-Bagha, M.A. Shayanfar, M. Barkhori-Mehani, Y. Saeed-Pour

Abstract

Structural Stability is always complex problems in structural design. Select an appropriate safety factor considering the
logical failure probability based on the importance and project economics is a statistical issue and related to the
engineering judgments. Safety factor that definition in regulations, relies more on experience and engineering
judgments and laboratory work, that for various reasons for most same type of element are defined the same. Members
buckling problem with variable section is very difficult find accurate solutions to it. In this paper using the subset
simulation which is a very fast and efficient compared with the conventional Monte Carlo simulation method, the
probability of failure of a common element with linear change in cross-section will be discussed in three different
cases. Accordingly, effect of each the affecting parameters on buckling of column with variable section on the
probability of failure was investigated in MATLAB software. The analysis results showed that the sensitivity of the
calculated failure probability in such member to the amount of coefficient of variations of length and modulus of
elasticity of the column.

Keywords
Continuous variable sections, Critical load, Reliability analysis, Monte Carlo simulation, Subset simulation
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Slope-Deflection Equations Development for Imperfect
Beam-Column and Semi-Rigid Connection,
Considering Shear Deformation

M. Fathi, N. Shahlaei, M. Parvizi

Abstract

Nowadays various soft wares are used to design steel structures. The theory of steel structures design, however, is still
the base for different soft wares. Studying the stability of columns as important parts of a structure is very important.
Usually geometrical deficiencies in the process of installation, such as Nashagholi, decentralization, column deviation
and also the effect of shear deformations in computational relations, all lead to some deviations in the design accuracy.
Therefore in this article, by considering the effects of shear deformations, the stability of columns or semi-rigid
connections with initial imperfection have been studied and the related slope-deflection equations have been extracted
and proposed. And thereafter, by means of ABAQUS software and modelling the three models of column, one-story
frame and three-story frame, the accuracy and validity of the proposed relations were confirmed.

Keywords
Slope-deflection equations, Timoshenko column, Initial imperfection, Semi-rigid connections, Stability
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Experimental Study of Cyclic Performance of Beam-to-
Column Connection with Slit Damper

H. Akbari Lor, M. lzadinia, P. Memarzadeh

Abstract

This paper investigates seismic behavior of a new beam to column connection with slit dampers. The connection
prevents damages of beam, column, panel zone and welds. Plastic deformations occur in dampers. The slit dampers
were made with I-shape profiles that had some slits in the profiles webs. One of specimens had just one slit damper
which connected beam to column (SDC1) and I-shape profile without any slit was located at the bottom flange of the
beam. Other specimen had two identical slit dampers which connected beam to column (SDC2). Specimens were
tested under cyclic loading. The cyclic loading continued until 0.06 radian rotation. The results show that moment of
specimen with two slit dampers increases until 0.04 story drift. Moment of specimen with just one damper decreases
after 0.03 drift. The specimen SDC2 has higher performance than specimen SDC1. Also, a theoretical and numerical
study has been done. According to experimental and numerical results, high rotational capacity of the connection is
related to plastic deformations of slit dampers. Maximum bending moment of specimens SDC2 and SDC1 were 1.73
and 1.4 times plastic moment of beam section respectively. Also, the absorbed energy ratio of specimen SDC2 to
specimen SDC1 is 1.51.

Keywords
Steel connection, Slit damper, Energy dissipation, Ductility
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Effect of Concentric Steel Bracings and Its Gusset Plates
on the Performance of Retrofitted Concrete Frames

M. Mazloom, A. Moosa Farash

Abstract

In the present research, concrete frames reinforced with concentric steel bracings were investigated and gusset plates
for the bracing systems were modeled with different thicknesses and geometries. These models were constructed in
ABAQUS Software, and nonlinear static analysis was used considering nonlinear effects of the materials and
geometry. Therefore, the frames were subjected to lateral loads with the loading applied in the form of unilateral
displacement. Using the results of the performed analyses, the behavior of the connection sheets was determined and
compared with the experimental data to verify the analysis performed by ABAQUS Software. Afterwards, a
comparison was made between the sample connection sheets of higher importance in terms of ductility and strength.
The results indicated that by introducing the steel bracing systems into the concrete moment frames, load bearing
capacity and stiffness of the structures were enhanced by up to about 12 and 3 times, respectively. Furthermore, the
strength of the frames containing pentagon gusset plates was higher than those with rectangular and triangular gusset
plates about 21% and 24%, respectively. Moreover, the ductility of the reinforced frames with pentagon gusset plates
was higher than those of the frames with rectangular and triangular plates about 1.65 and 2.06 respectively.
Consequently, pentagon gusset plates are the best option in concentric steel bracings for retrofitting concrete frames.

Keywords
Concrete frame, Concentric steel bracing, Stiffness, Strength
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! Fiber Reinforcement Polymer
2 Drift
% Carbon Fiber Reinforcement Polymer

* Eccentric Braced Frame
® Concrete Damage Plasticity

® Viscoelasticity
" Pushover

8 Hysteresis

° Von Mises
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