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Performance based assessment of core wall and steel BRBs as outrigger with new
modal combination

H. Beiraghi

Abstract

In a core-wall structure with buckling restrained braces (BRB) outrigger, locations of the plastic hinges are influenced
by the outrigger action. Therefore, the designer should consider the issue and use suitable details in the plastic hinge
area. The essential questions that arise here are the plastic hinge location and the design moment demand used for
design of this kind of structure. In this paper, responses of the core-wall buildings with BRB outrigger designed by
using the traditional response spectrum analysis (RSA) procedure, are assessed by implementing the nonlinear time
history analysis (NLTHA). The result demonstrates that the plasticity can extend over anywhere within the core-walls
specially, at the base, and above or below the outrigger levels. Formation of three plastic hinges in the core-wall is
recognized suitable for the system. To control the plasticity extension in the core-wall, it is recommended that a new
modal combination method be applied to calculate the moment strength of the three plastic hinges over the height. A
capacity design concept is used to design other regions of the core-wall where the plasticity does not extend to. The
proposed procedure improves behavior of the system by restricting the plasticity extension to the predefined plastic
hinge regions.

Keywords
Reinforced concrete core, Buckling restrained braces (BRB), Outrigger, Nonlinear time history analysis (NLTHA)
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