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Table 1. The first three modal periods of vibrations of the studied bundled tube structures
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Fig. 1. Plan and elevation of the studied bundled tube structures; (a) Configuration of bending and
simple frames, (b) Facade of the 24story model, (c) Facade of the 48story model

AR



WOA B WYY doio NPT o & olads

Normalized Force

Column Element
(P-Column)

DB 0)93 ¢Syl (fyos (purize it

T0.9

0.61 E’ D’ Deformation or Deformation Ratio
ol
A
SN
i 94 - | l SAT jAﬂ
T i e i i
()
Normalized Force
Beam-Column Element
Beam Element C
(PMM & M3) % B
1.0
D
A £ Jo.6
0.61_ E D' Deformation or Deformation Ratio
BI
Cl
20, 9, | [ e, | 20
1 | o i 1 t
(<)

(@) JE 5L o0l (OB by 1> Sy Juade (W) ¢ FWllre gojlw slas! dad w48, Clasuin ¥ JSW
[YYYY] ot Ol ouijlur ygiw— i 9 o LI )3 SwMy Juade

Fig. 2. Nonlinear characteristics of the structural elements; (a) Plastic hinge specifications in simple
column elements, (b) Plastic hinge specifications in flexural beam-column elements [21,22]
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Table 2. Elements section properties for the 24-story studied structure (mm)
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Fig. 4. Spectral response acceleration values corresponding to the basic period of vibrations due to
the studied structures [19]
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Table 4. Physical properties of the selected earthquake records [25]
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Fig. 5. Acceleration and velocity time histories of the BAM record [19]
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Fig. 7. The resulted IDA curves for the 24-story studied bundled tube structure
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Fig. 9. The lateral displacement time histories related to the mass center of the top floor level (z=H) of the 24-sto-
ry studied structure subjected to the TAB, BAM and LGP records scaled at the acceleration intensity of 1.0g
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Fig. 10. The lateral displacement time histories related to the mass center of the top floor level (z=H) of the 48-story
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Table 5. The limits of the assigned seismic performance levels based on the maximum story drifts [29]
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Fig. 11. Fragility curves of the 24 and 48-story studied bundled tube models corresponding to various limit states
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Fig. 12. The occurrence probability of the assigned limit states for the studied structures according to the results
of fragility analyses corresponding to PGA=0.5¢g , 1.0g
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Fig. 13. The occurrence probability of the assigned limit states for the studied structures according to the results
of fragility analyses corresponding to PGA=1.5¢g , 2.0g
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Fig. 14. The occurrence probability of the assigned limit states for the studied structures according to the results
of fragility analyses corresponding to PGA=2.5¢g , 3.0g
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Table 6. The damage ratios for various performance levels according to the HAZUS 2005 guidelines [31]

Cs, Iy ol ol

(sl 255 golan slojle slacl Slojle e slacl
(PL)SaY! s, &l s RN <N
10)aidy o oolazul /Y A
DOy s A AT
LS) Sl ol i
(CP) 32 ,59,8 abiw] [N
(GD Soliss 5 5lasbls )

SWlao cbojlw J S o390t cpmrd Y Jgas

Table 7. The control limits assigned to the studied bundled tube structures
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Table 8. The resulted values of fragility function in different limit states for the studied bundled tube struc-
tures according to the seismic hazard control level (%)
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Table 9. The resulted values of loss function in different limit states for the studied bundled tube structures

based on the proposed formulation by MCEER-09-0009 [30]
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Table 10. The resulted values of robustness index and quality function related to the studied structures
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