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ABSTRACT

In recent years, a novel structural system known as the diagrid has been
introduced, which is formed by a network of diagonal members surrounding the
structure. This structural system exhibits low ductility and, due to its high stiffness
and short period, experiences significant earthquake forces. Consequently, efforts
to improve the seismic performance of these structural systems seem essential.
This study investigates the impact of base isolation on the seismic performance of
steel diagrid frames by incorporating a single friction pendulum isolator. To this
end, 6-story and 12-story diagrid frames were initially designed and analyzed in
the ETABS software without isolators, following the ASCE 7-22 and AISC360-16
standards, under three angles of 58, 73, and 78 degrees. Subsequently, for
nonlinear time-history dynamic analyses, these frames were modeled in OpenSees
software both with and without the isolator, in a two-dimensional framework. For
the analyses, 11 pairs of far-field earthquake records based on FEMA P695
guidelines were used at a Maximum Considered Earthquake (MCE) hazard level.
Output parameters including inter-story drift ratios, floor accelerations, base
shear, and isolator displacements, were extracted from the program. The results
demonstrated that the use of seismic isolation significantly enhances the seismic
performance of diagrid frames. Additionally, the analysis of inter-story drift
ratios revealed that by adding the seismic isolator to the non-isolated frames, the
drift ratio of the 6-story frame decreased by approximately 73.9% on average,
and the drift ratio of the 12-story frame decreased by approximately 75.4% on
average. Thus, diagrid structures are less likely to collapse under MCE seismic
events, effectively preventing structural failure.preventing structural collapse.
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