Journal of Structural and Construction Engineering, 12(09), 2025, pp. 215-235

Journal of Structural and
Construction Engineering

Construction Engineering

ol fy—pole o i
5L g 0 L oo S WwWWw.jsce.ir

Journal of Structural and

Developing a method to reduce impacts on adjacent buildings during earthquakes

using viscous dampers

Mazan Masir'!, Alireza Mirzagoltabar Roshan?’, Javad Vaseghi Amiri?

1- PhD student in Structural Engineering, Department of Civil Engineering, Babol Noshirvani university of Technology,

Babol, Iran

2- Associate Professor, Department of Civil Engineering, Babol Noshirvani university of Technology, Babol, Iran
3- Professor, Department of Civil Engineering, Babol Noshirvani university of Technology, Babol, Iran

ABSTRACT

During severe earthquakes, displacements generated in a structure
transfer from the ground to the upper parts of the foundation, creating
distinct  structural dynamic responses and out-of-phase lateral
oscillations. Due to the absence of separation joints between adjacent
structures, they cannot oscillate freely, leading to impact phenomena. The
out-of-phase oscillation of these structures causes collisions, potentially
resulting in severe structural damage, human casualties, and economic
losses. Therefore, this study examines the earthquake impact on the drift
behavior of 4-, 7-, and 10-story steel structures using numerical modeling
in the OpenSees software. The studied structures have identical floor
plans (15 %15 meters) with a floor height of 3.3 meters, are located on soft
soil, and lie within high seismic risk zones. Models were subjected to
various acceleration levels from notable historical earthquakes, including
the Northridge, Kobe, and Chi-Chi earthquakes. The data obtained show
that 4-story structures generally experience more drift than 7- and 10-
story structures. In high-acceleration, high-frequency earthquakes,
shorter structures (4 and 7 stories) show greater vulnerability and
experience more drift. Additionally, the proximity of structures
significantly affects the drift of shorter buildings. Notably, the drift of the
4-story structure significantly increases when adjacent to a 10-story
structure. This study also investigates the effect of dampers on the drift of
4- and 10-story structures and 7- and 10-story structures. Results indicate
that the use of dampers significantly reduces structural drift and enhances
stability against earthquakes.
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