Available online at www.sciencedirect.com

JOURNAL OF

SCIENCE DIRECT?®

@ CONSTRUCTIONAL
Sl STEEL RESEARCH

ELSEVIER Journal of Constructional Steel Research 61 (2005) 727—748

www.elsever.com/locate/jcsr

State of the art of buckling-restrained braces in Asia
Qiang Xie

Department of Structural Engineering, Tongji University, Shanghai 200092, China

Received 3 September 2004; accepted 19 November 2004

Abstract

This paper presents a summary of bucklingtr@ined braces (BRBs). BRBs show the same load-
deformation behavior in both compression and tension and higher energy absorption capacity with
easy adjustability of both stiffness and strength. Research and developments of various types of BRBs
with different configurations in Asia, especially Japan, are introduced. Analyses and experiments
are illustrated to show the conditions necesdaryrestraining steel laces from buckling. Some
key issues of BRB configurations, such as gap and debonding processing between core braces and
encasing members, contraction allowance in BRBd necessary clearances between restraining
panels and surrounding frames, BRB projection stiffening approaches to prevent it from buckling, are
also described. Based on initial deflections of doraces, both stiffness and strength requirements
of encasing member to prevent buckling of core brace are given. Applications for both new high-rise
steel buildings and the seismic retrofit of éiig buildings show good prospects of using BRBs.
© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

Lateral displacements on structural builgs have been of great concern for engineers.
In order to minimize the effect of earthquake and wind forces braces have been used
suwccessfully. However, when the braces are subjected to large compressive forces they
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Notation

A Cross-sectional area

E Modulus of elasticity

Es Modulus of elasticity of core brace

I Length

It Length of square steel tube

I Moment of inertia

Is Moment of inertia of core brace

Ik Moment of inertia of steel square tube
le Moment of inertia of encasing concrete member
k Coefficient

p Distributed loa@ perunit length

D Depth of steekquare tube

M Moment

My Yielding bending moment
ME  Bending moment of encasing member
MB Yielding bending moment of encasing member

y
myB Nondimensional bending moment
N Axial force
Ny Yielding strength of core brace
NE Euler load of encasing member
Ner Euler load
ng Nondimensional axial force
R Reaction
S Size of gap between core brace and encasing member
v Deflecton, deformation
) Initial deflection
o Initial deflection in the midlength; or resistant coefficient
ok Extreme stress of square steel tube
Oky Yielding stress of square steel tube
8 Deflection in he midlength

exhibit buckling deformation and show unsymmetrical hysteretic behavior in tension
and compression, and typically exhibit substantial strength deterioration when loaded
monotonically in compression or cyclically, as showrFig. 1(a). If buckling of a steel

brace is restrained and the same strength is ensured both in tension and compression,



Download English Version:

hitps://daneshyari.com/en/article/10288766

Download Persian Version:

https://daneshyari.com/article/10288766

Daneshyari.com


https://daneshyari.com/en/article/10288766
https://daneshyari.com/article/10288766
https://daneshyari.com

