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Abstract Nonstructural components, such as electrical equipment, have critical roles in the proper functionality of
various infrastructure systems. Some of these devices in certain facilities should operate even under strong seismic
shaking. However, it is challenging to define each mechanical and operational failure and determine system failure
probabilities under seismic shaking due to the uncertainties in earthquake excitations and the diversity of electrical
equipment, among other factors. Therefore, it is necessary to develop effective and practical probabilistic models for
performance assessment of electrical equipment considering variations in equipment features and earthquakes. This
study will enhance the understanding of the effect of rocking behavior on nonstructural equipment, and
linear-to-nonlinear behavior of restrainers. In addition, this study will generate probabilistic seismic demand models
of rigid equipment for a set of conventional and novel intensity measures.

Keywords : Intensity Measures, Latin Hypercube Sampling, Nonlinear Dynamic Analyses, Nonstructural Components,
Probabilistic Seismic Demand Models
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Fig. 1. Schematic restrained block of rocking motion
(a) Restrained rigid block (b) Block oscillates
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Table 1. Geometrical and Physical Parameters of
Electrical Cabinets (UNIT: inch/mm, Ibf/kgf)

Parameter Distribution
Height (H) Constant: 91.5/2324
Discrete: Uniform
idth (B
Width (B) 24-54/610-1370 distribution
Discrete: Uniform
Depth (D
epth (D) 16-32/400-810 distribution
Total Discrete
. . Normal
Weight +Continues: distribution
(Wtotal) 500-1340/225-610 stributio
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Table 2. Intensity Measures in this study

IM Definition Units
PGA Peak ground acceleration g 5
(9.81m/sec’)
PGV Peak ground Velocity m/sec
PGD Péak ground m
displacement
Suggested 2 g < kg/m?
PGA X Mass/ Depth
M s/ Depth (9-81kg/ (m Xsec?))
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Table 3. Coefficient of Determination (/)

Suggested
PGA PGV PGD M
0.50 0.34 0.19 0.73
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