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Analysis on Mechanical Behaviors of K-type External
Buckling Restrained Bracedand Ordinary
Concentrically Braced Steel Frame

LI Guochang ,TIAN Fei,YANG Zhijian ,ZHANG Guozhong

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; The concept of moment resisting frames with K-type external braces is proposed to
increase the lateral stiffness. Inorder to investigate the effect of seismic performance K-type
buckling restrained brace and ordinary concentrically brace on steel frame. The finite element
analysis model is established by ABAQUS, and the mechanical properties of the two frames are
compared by analyzing the parameters of axial force, super strength coefficient, lateral force and
hysteretic curve. The results showed that under the same steel volumes of braces, for large brace
slenderness ratio, the energy dissipation capacity and lateral resistance of K-type BRBF is superior
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to common braced frame,and the seismic behavior of K-type BRBF is obviously better; For small

brace slenderness ratio,the energy dissipation capacity and lateral resistance of K-type BRBF and

common braced frame is little difference , both seismic behaviors is nearly the same ; Compared with

the ordinary concentrically brace, the overstrength coefficient and hysteretic behavior and the

energy dissipation capacity are better. Applicable reference suggestions are given to K-type BRB

and ordinary concentrically brace.

Key words: external K-type steel brace; buckling restrained brace; lateral resistance; hysteretic

behavior; finite element analysis
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Table 1 The number and parameters of simulated
specimens
' h/mm  A/mm?  h/mm  hy/mm
SR - 150 100. 2 1333 284.1 198. 8
SR - 140 107. 4 1 432 303.2 212.2

SR -130 115.6 1679 330.7 231.1

SR -120 125.6 1982 366. 4 256.5
SR -110 136.7 2325 394.7 276.5
SR -100 148. 8 2 807 438.6 307

SR -90 165.7 3322 481.2 336.8
SR -80 198. 1 4 406 548.3 383.8
SR -70 216.8 5528 619.7 434. 1
SR - 60 249.3 7 649 704.8 493. 4
SR -50 299.5 9 835 825.6 557.9
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Fig.2 Axial forces of the compressive and tensile braces curves
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Table 2 Lateral ultimate bearing capacity of braces

A Faa/KN  Fau/kN  9/%
150 243.9 438.5 0. 798
140 264.7 471. 1 0.780
130 315.8 552.4 0. 749
120 389.2 652. 1 0. 675
110 480. 1 764.9 0. 593
100 604.7 923. 4 0. 527

90 762. 5 1092.9 0.433

80 1079.2 1449.1 0. 343

70 1424.3 1818.6 0.277

60 2093.5 2 515.9 0.202

50 2 836.4 3235.5 0. 141
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Table 3 Dissipative energy of the external K brace

frames
SRR A PN
SN A AL EL o i e Al L et P2
A HESRAEHRE R, SeFERLAER/ W%
%=/
(kN+m) (kN+m)
150 262. 4 156.3 0.679
130 376.9 261.8 0. 440
110 598. 1 458.9 0.303
90 1035.2 892. 8 0. 159
80 1495.9 1 350.6 0. 108
50 2767.2 2 750. 1 0. 006
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Fig. 4 Hysteretic curves of BRB and ordinary center brace steel frames
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Fig.5 Comparison of hysteretic behavior between BRB and common central braced steel frames
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