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Abstract: With the increase of service life, the mechanical properties of existing structures will deterio-
rate over time. To finely analyze the safety of existing structures and their reinforced structure under
stochastic earthquake activity, the dimension reduction simulation of non-stationary ground motion
process is used, and the first excursion failure reliability analysis method based on probability density
evolution theory and equivalent extreme value distribution are combined. Taking the inter-story drift
ratio as the evaluation index, three reinforcement schemes of herringbone BRB at different locations
are formulated. According to the dynamic reliability of BRB strengthening existing structures under
random earthquake, the better of the three schemes is determined. At the same time, V-shaped sup-
port and inclined support are used to replace the herringbone support in the better scheme, and their
dynamic reliability is compared and analyzed to find the optimal BRB layout position and support form
for random nonlinear vibration control, to provide a more reasonable way for maintenance, reinforce-
ment and seismic design. The results show that the method proposed in this paper provides a new way

for the refined calculation of seismic reliability of existing structures and their reinforced structures,
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and the different layout positions and support forms of BRB can improve the dynamic reliability of ex-

isting structures to a certain extent.

Keywords: existing structures; BRB reinforcement; material properties deteriorate over time; sto-

chastic earthquake action; probability density evolution; dynamical reliability
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