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Assessment of the influences of resistant skeletal configuration on the seismic behavior of high-rise steel
buildings with bundled tube system
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Investigating the effect of column axial force on the flexural behavior of prefabricated steel moment
connection with through-plate panel zone system under monotonic loading
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Curvature-based damage detection in a column under the effect of axial load
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Experimental and numerical steel moment frames with pin-fuse with slotted bolted friction damper (pin-fuse
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Assessment of the influences of resistant skeletal configuration on the seismic
behavior of high-rise steel buildings with bundled tube system

Y. Azizi, A. Ahmadi, M. Azhdarifar, A. Meshkat-Dini

Abstract

In this paper, the seismic performance of bundled-tube structures in high-rise steel buildings was assessed under
near-field earthquake records through conducting of nonlinear dynamic time history analyses. Three different
structural modulations were selected and designed for the resistant skeletons of the studied bundled-tube structures
with symmetric plans including 20, 30 and 40 story frameworks, based on the Iranian seismic code 2800 (fourth
edition) and the Iranian national building code (Issues 6 and 10). The results were assessed based on the changes in
the story lateral displacement and the seismic drift, which were chosen as two significant parameters in structural
design process. The story drift variation under the influence of near-field earthquake records containing velocity
pulses is more evident in the response of the taller studied structures, especially at higher floors. In addition, this
behavior can be observed clearly in the dynamic response of the studied structures with uniform skeletal modulation.
The existence of large ductility demands is confirmed according to the analytical assessment of the formation of
dynamic displacement mode under powerful earthquake records and the formed plastic hinges mechanisms in the
resistant skeleton. By approaching high-amplitude coherent velocity pulses, the characteristics of seismic behavior of
the studied structures become intensively nonlinear.

Keywords
Structural configuration, Steel skeleton, Bundled tube structure, Near-field earthquake record, Velocity pulse, Drift
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Seismic assessment of eccentrically braced frame with shape memory alloy rods
M. Ghassemieh, A. Ghavami

Abstract

Residual displacement after an earthquake disrupts the performance of the structure and leads to local stress. There
has been special important in development and the using of self-centering lateral resisting systems that reduces
residual drift after a large earthquake. Self-centering lateral resisting systems often include a restoring force
component that dissipates seismic energy. Eccentrically braced frame with vertical link (V-EBF) is one of seismic
system based on shear yielding of link beams. If link beam has short length and supplies seismic requirements, link
will be able to tolerate significant rotation without strength degradation. Shear link beam has a fat hysteresis curve
and height potential of energy dissipation; for this reason the use of short link beam in eccentrically braced frame was
modeled by using experimental models which were provided by other researchers and compared with laboratory
results. After validation, 8 and 12 story V-EBF and equipped with SMA rods were designed and their performance
were compared with similar structures without SMA rods. In order to compare the structures, pushover, time history
and Incremental Dynamic Analysis (IDA) were performed. The results of seismic analysis indicate that the using of
SMA rods improves seismic performance and provides excellent reversibility capacity so reduces residual
displacement of structure considerably.

Keywords
Eccentrically braced frame, Link beam, Shape memory alloy, Residual displacement
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Investigating the effect of column axial force on the flexural behavior of

prefabricated steel moment connection with through-plate panel zone system
under monotonic loading

H. Askarian, M.R. Sohrabi, S.M. Kazemi

Abstract

In steel moment frames, there are still many challenges in connecting a beam to a column at any angle and in any
number. In this study, as the innovation of the research, a prefabricated steel moment connection with through-plate
panel zone system was proposed, which can connect a beam to a column as a moment connection at any desired angle
with any number of beams. Then, the effect of column axial force on the behavior of this connection was investigated
as the main objective of the study, under monotonic loading in two cases of connection zone with four and six through
plates. To verify the modeling procedure in ABAQUS, a prefabricated steel connection with available experimental
results with good similarity to the proposed connection was modeled using ABAQUS and the experimental and
numerical results were then compared. Afterward, the connection behavior in cases where the axial force on the
column is equal to 10 to 60 percent of its axial capacity was evaluated with 10 percent iterations. The results indicated
that in all models, the plastic hinge formed outside the connection area and beyond the top and bottom plates.
Furthermore, the short column that acts as a connection zone did not yield in any models and had acceptable
performance. It was also observed that by increasing the axial force up to 20 percent of the column axial capacity, the
initial connection stiffness doesn’t change.

Keywords
Prefabricated steel connection, Through-plate panel zone system, Monotonic loading, ABAQUS
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Curvature-based damage detection in a column under the effect of axial load
M. Khanahmadi, H. Mohammady Garfamy, M. Gholhaki, O. Rezaifar, M. Pouraminian

Abstract

Structural control and heath monitoring is of particular importance. Columns are one of the most important structural
elements, and compared to other elements, the spread of local damage, however small, can lead to premature
destruction of the structure. A damaged column may have buckling instability due to an axial force less than the
critical load of the healthy condition of the column; therefore, the column damage detection under the effect of axial
load is important. In this paper, the column in healthy conditions and damage due to different ratios of base critical
load were frequency analyzed in ABAQUS software and modal responses were extracted. Studies have shown that
with increasing load, the frequency values decrease. Additionally, at the same load ratios, the healthy state frequency
is higher than the damaged state frequency. Then, the curvature of the primary and secondary shapes of the vibration
modes was calculated. Based on computational primary and secondary curvatures, DI1 and DI2 damage detection
indices were defined. The damage detection results of curvature indices showed the optimal performance of these
indices in detecting damage locations, with the difference that the DI1 index shows possible damage locations and the
detection is associated with uncertainty. The results also showed that the curvature index of damage detection in one
damage location is not affected by changes in damage severity in other damage locations. Additionally, the axial load
has no effect on the curvature index of damage detection and this index is affected by support conditions, section area
and damage severity.

Keywords
Structural control and health monitoring, Axial load, Frequency analysis, Mode shape curvature, Damage detection
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Experimental and numerical steel moment frames with pin-fuse with slotted
bolted friction damper (pin-fuse SBC)

A. Gerayeli, A. Sarvghad Moghadam, Eh. Darvishan

Abstract

By examining the results related to the Northridge earthquakes in 1994 and other destructive earthquakes, it was
observed that strengthening the structural members and increasing the length of the welding line of beam-to-column
connections in steel structures did not have a suitable seismic performance. After that, to prevent the brittle failure of
the connections, the way of forming the plastic joint outside the connection area was investigated and beams with a
reduced cross-section were proposed. But less attention has been paid to the use of absorbers in bending frames. The
proposed pin-fuse connection, (pin-fuse SBC), is one of the connections that can absorb the incoming forces near the
connection through sliding and friction. When an earthquake occurs, the pin-fuses acts through the rotational sliding
of the steel surfaces towards each other, the presence of friction between the fuse plates will cause the consumption
of the earthquake energy. Frames equipped with pin-fuses, this frame has the ability to absorb high energy through
said fuses, it can be used in areas with strong seismic activity. In the model proposed in this research, the intended
connection of a real joint near the beam-to-column connection is designed with bean-shaped holes that can rotate and
move after reaching an anchorage lower than the connection moment. Therefore, the experimental results of the
proposed model under cyclic loads have been investigated and compared with the numerical results of finite
elements. These results show that the pin fuse connection after reaching the required limit and due to the removal of
the contribution of the web from the bending resistance and the absence of torsional buckling in the beam web and by
creating a safe fuse away from the connection of the beam and the column, in addition to the resistance of the fuse pin
connection and plasticity has increased by 11% and 6%, respectively, it has been able to reach a relative displacement
of up to 9%, which is more than the regulation limit in special bending frames.

Keywords
PinFuse connection, Friction damper, Hysteresis curve, Slotted bolted friction
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Robustness evaluation of Substitute Frame for determination of collapse margin
ratio in steel moment frames

S. Farzaneh, H. Khosravi

Abstract

In recent years, dynamic analysis has been considered as an appropriate tool in the earthquake engineering field. On
the other hand, the number of analyzes required in the research and design field has grown. So, in some fields of
research with a probabilistic approach, resilience or optimization, requires extensive nonlinear dynamic analyses.
Performing such a mass analysis has a very high computational cost and requires a lot of analysis time. One of the
practical solutions to this problem is the use of simplified models that significantly reduce the total analysis time with
appropriate and acceptable accuracy compared to the detailed model. In this research, in order to determine the
collapse margin ratio of structures, three 8-,12-, and 20- story buildings have been considered. By performing the
incremental dynamic analysis (IDA) on the detailed model and the substitute frame model, their collapse intensities
and collapse margin ratio have been calculated. The results show that the substitute frame model determines the
collapse margin ratio with an error rate of 3%, and also reduces the analysis time by an average of 2/5%.

Keywords

Substitute frame, Incremental dynamic analysis, Collapse margin ratio, Simplified model
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