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ABSTRACT ARTICLE INFO

In adjacent buildings during moderate and severe earthquakes, Receive Date: 02 March 2025
displacements are transferred from the ground to the structures, leading Revise Date: 29 June 2025
to different dynamic responses and out-of-phase lateral oscillations. Due Accept Date: 26 July 2025

to the absence or inadequacy of separation gaps between adjacent

buildings, the structures cannot oscillate freely, resulting in a

y S | Keywords:
phenomenon known as pounding. Out-of-phase oscillations of adjacent Viscous Damper
structures cause collisions that may exacerbate structural damage and Structural Drifi

Torsionally Irregular Structure

lead to human and economic losses. This study investigates the effects of ey
mpac

pounding, responses, and deformations of adjacent buildings under
seismic influence. The studied structures have identical plans with
dimensions of 15 %15 meters, torsional irregularities, floor heights of 3.3
meters, and are located on soft soil in a highly seismically active region.
Nonlinear time-history analysis of the structures was conducted using the
OpenSees software. To control vibrations and pounding, a viscous damper
was designed and nonlinearly modeled at-the roof level of the shorter
structure. Analysis of the maximum inter-story drift of the structures under
different earthquake records indicates that, generally, in the case of
pounding between adjacent buildings, the drift of the shorter structure
decreases due to collision with the taller structure, whereas this value
increases in the taller structure. Additionally, the base shear of each
structure increases due to the pounding, with the shorter structure
experiencing a greater increase compared to the taller one. Examination
of the pounding force between the structures, with and without the viscous
damper, reveals that the presence of a viscous damper in adjacent
buildings plays a key role in reducing the pounding force and preventing
potential damage caused by structural collisions.
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