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Assessment of the influences of resistant skeletal configuration on the seismic
behavior of high-rise steel buildings with bundled tube system

Y. Azizi, A. Ahmadi, M. Azhdarifar, A. Meshkat-Dini

Abstract

In this paper, the seismic performance of bundled-tube structures in high-rise steel buildings was assessed under
near-field earthquake records through conducting of nonlinear dynamic time history analyses. Three different
structural modulations were selected and designed for the resistant skeletons of the studied bundled-tube structures
with symmetric plans including 20, 30 and 40 story frameworks, based on the Iranian seismic code 2800 (fourth
edition) and the Iranian national building code (Issues 6 and 10). The results were assessed based on the changes in
the story lateral displacement and the seismic drift, which were chosen as two significant parameters in structural
design process. The story drift variation under the influence of near-field earthquake records containing velocity
pulses is more evident in the response of the taller studied structures, especially at higher floors. In addition, this
behavior can be observed clearly in the dynamic response of the studied structures with uniform skeletal modulation.
The existence of large ductility demands is confirmed according to the analytical assessment of the formation of
dynamic displacement mode under powerful earthquake records and the formed plastic hinges mechanisms in the
resistant skeleton. By approaching high-amplitude coherent velocity pulses, the characteristics of seismic behavior of
the studied structures become intensively nonlinear.

Keywords
Structural configuration, Steel skeleton, Bundled tube structure, Near-field earthquake record, Velocity pulse, Drift
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11 Strike slip fault

12 Dip slip fault

13 Reverse oblique fault
14 Rupture propagation
15 Fault parallel component
16 Fault normal component
17 Narrow band

18 Framed tube

19 Web part

20 Flange part

21 Shear lag

22 Vertical component

23 Bundled tube

24 Rupture directivity

25 Forward directivity

26 Pulse period

27 Immediate occupancy
28 Life safety

29 Collapse prevention
30 Stiffness deterioration
31 Strength degradation
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