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ABSTRACT ARTICLE INFO

In the seismic performance assessment of structures equipped with fluid Receive Date: 19 July 2025

viscous dampers (FVDs), damper failures such as reaching the force Revise Date: 18 October 2025
capacity or stroke length limit can cause the viscous damper to deviate from
the expected performance in controlling the seismic response of structures.

Accept Date: 28 November 2025

The objective of this study is to determine the probability of damper failure

f > i g Keywords:
based on various limit state functions related to the maximum force and Structural reliability
displacement of the damper, while incorporating uncertainty in the Damper failure
structural parameters, damper properties, and input ground motion Damper force capacity
records. For the numerical analysis, two steel moment resisting frames with Damper stroke length

4 and 12 stories, equipped with linear FVDs designed according to the Latin Hypercube
direct displacement-based design method, have been considered. By
applying uncertainties in the structural and damper parameters, random
frames were generated using the Latin Hypercube Sampling (LHS) method.
A reliability analysis was then conducted to calculate the probability of
damper failure under different safety factors applied to the maximum force
and displacement of the dampers. The results for the studied structures
indicate that without any safety factor, the maximum probability of damper
failure based on the force capacity and stroke length limit state functions is
approximately 15% and 16.3%, respectively. However, by applying a safety
factor of 2, as recommended by design guidelines, the effect of damper
failure can be ignored in the probabilistic assessment of structures
equipped with FVDs.
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