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Fig. 1. Plan of the asymmetric structure [13]
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Fig. 2. Pushover curve of fixed base structure with different eccentricity under the second
mode load pattern
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Table 1. Stiffness and damping of the supporting foundation using Novak semi-analytical method
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Table 2. Structural periods of the structure for the three cases of base conditions
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Vs=100 m/s, 8F, Dis., Northridge (Pardee — SCE)
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Fig. 3. Verification of nonlinear analysis for the roof displacement under the Northridge earthquake and
V_s=100 m’s based on the comparision with the PERFORM-3D software
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Table 3. Near-faults Earthquake excitations
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Fig. 4. IDA curve for the symmetric fixed base structure considering the concrete strain damage index
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Table 4. Parameters of Log-Normal Concentrated Distribution Function for the IO limit state
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Table 5. Parameters of Log-Normal Concentrated Distribution Function for the LS limit state
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Fig. 8. Fragility curves of the fixed base structure for the 10 limit state

&Yy



FYYY G ¥V axbo Yo JLw AR D)Lom OY 0)92 ;).:.S)fol ul)g.c Lsu:A.I.Q(a :Li).u.u

Fixed base

e=0.05
e=0.10
e=0.15
e=0.20
© e=0.25
—— e=0.00, Predicted
e £=0.05, Predicted

0.6

oo H > e

Probability of LS

0.4

== = g=0,10, Predicted
=== e=0,15, Predicted
= - =020, Predicted
— - =025, Predicted

0.2

Sa (T1)

S shatl 5132 o o S5 o5l S ioxiad S

Fig. 9. Fragility curves of the fixed base structure for the LS limit state

Vs=200 m/sec

+

e=0.00
A e=0.05
e=0.10
e=0.15
e=0.20
e=0.25
e=0.00, Predicted
e=0.05, Predicted

0.6 -

¢ 0O e

04

Probability of [O

----- e=0.10, Predicted
----- e=0.15, Predicted

- e=0,20, Predicted
= - = g=0.25, Predicted

02

Sa (T1)

Ay o1 (o yciosd gl il 0 o Voo (o Ego Ca s b oy Bllanil o 4SS 05l (SuiSud (godia Y+ IS5

Fig. 10. Fragility curves of the flexible base structure (Vs=200 m/s) for the 10 limit state
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Fig. 11. Fragility curves of the flexible base structure (Vs=200 m/s) for the LS limit state
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Fig. 12. Fragility curves of the flexible base structure (Vs=100 m/s) for the 1O limit state
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Fig. 13. Fragility curves of the flexible base structure (Vs=100 m/s) for the LS limit state
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Table 6. Maximum elastic and non-elastic base shear (kN) for fixed and flexible abutment (Vs = 100 m/s)
under Northridge earthquake (Pardee-SCE) with intensity Sa=3.40 g
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Fig. 14. Maximum inter story drift for the fixed base, Vs=200 m/s and Vs=100 m/s structure under the North-
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Fig. 15. Elastic base shear for the fixed base and flexible base (Vs=100 m/s) structure under the Northridge
(Pardee-SCE) earthquake for the intensity of S a=3.40 g
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Fig. 16. Inelastic base shear for the fixed base and flexible base (Vs=100 m/s) structure under the Northridge
(Pardee-SCE) earthquake for the intensity of S_a=3.40 g
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