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Fig. 1. Building models’ geometry considered in this study, a) building view, b) typical story plan.
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Fig. 2. Pareto fronts of optimal design of 5-, 10-, and 15-story isolated building models.
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Table 1. Final outcomes of optimal design of 5-, 10, and 15-story isolated building models.
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Fig. 3. Schematic of Bouc-wen nonlinear behavior model.
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Fig. 3. Result validation of nonlinear multi degree of freedom building model equipped with the base isola-

tion system with the Seismostruct model, a) 3D 5-story building model in Seismostruct, b) Schematic of the

nonlinear structural mass-spring model, c) Tabas accelerogram recorded in Tabas station, d) Story drift
results, ¢) Story maximum absolute acceleration results.
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Fig. 5. Schematic of seismic scenario generated by the Khansefid-Bakhshi [28] model.

(deg) 2Léla> oy

49 45 s 05 sl S5 2 25 053 55 54
(deg) pLlyi Job

LOIRE ! 43 et l Joce b1 gl A .5 S5

Fig. 6. Faults map surrounding the building model in Tehran province.
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Table 2. Seismological characteristics of Tehran province faults.
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Fig. 7. Random generated mainshock-aftershock scenario due to the fault F04 activity.
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Fig. 8. Statistical features of seismological characteristics of randomly generated events and accelerograms.
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Table 3. Building repair cost for different damage states of different damage types per percent of build-
ing replacement cost [39, 40].
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Fig. 9. Time distribution of occupant’s presence in the building during the whole day.
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Table 4. Mean and coefficient of variation of lognormal probability density function for variables with
uncertainty in this research work [40,42].
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Fig. 10. PGA of records of selected mainshock-aftershock scenario.
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Fig. 11. Average of maximum absolute acceleration and story drift of structure for all events of selected
mainshock-aftershock scenario with/without seismic isolation system.

1.2
1 Fix-58T ---- Fix-10ST ~----- Fix-155T
— — =1IS0O-58T —--—ISO-10ST —-— ISO-15ST
j 0.8
=
-, 0.6
3
3 0.4
0.2

(BRYV ;17 &yles

o = diand (S Jlwlis i (90 9 U a1 g e i (gl loid b 20 83 Cped b ST y8 Jlosis ] bocie AT S

Fig. 12. Exceedance probability curve of the estimated loss value of 5-, 10-, 15-story buildings with/without lead
rubber bearing isolation system.
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Fig. A.1. Mechanical properties of building stories, a) Story stiffness, b) Story yielding force.
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