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Nonlinear FEA on Connections of Steel Beam to
High-strength Concrete Filled
Square Steel Tubular Column in BRBF
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Abstract; This paper was proposed to investigate mechanical behavior of connections of reduced
H-shaped section steel beam to high-strength concrete filled square steel tubular column in buck-
ling restrained braced frame system( BRBF) , and further to discover such key factors influencing
performance for BRBF beam-column-brace connections as reduced type,depth, and so on. 18 FE
models including different key factors( column axial load level ,concrete strength , beam-to-column
stiffness ratio and BRB yield force ) are established and analyzed using the commercial software
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ABAQUS, in which a constant axial load on column and two lateral monotonous load on the con-

nection are imposed. The analysis results indicate that the BRB yield force and ultimate bearing ca-

pacity didnt decrease because of reduced beam section,the bearing capacity of reduced beam sec-

tion connections didnt decrease. Determine the length, depth and location of the beam flange re-
duction ,based on the following:a = (0.3 ~0.7) xb,,b =(0.75~0.85) xh,,c=(0.2~
0.25) xb,. All of the following conclusions are drawn: plastic hinges in beams located at the

beam reduced part; stress concentration in beam-column-brace joint region could be decreased;

structure design goal of “strong-column-weak-beam and strong-connection” could be achieved.

Key words ; buckling restrained brace ; high-strength concrete ;reduced beam section connection ; pa-

rameters of reduced beam section
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Table 1 Structural properties of FE models
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X-A-3 0.6 1234 100 0.27 =
X-B-1 0.3 800 100 0.27 =
X-B-2 0.3 1580 100 0.27 =
X-C-1 0.3 1234 60 0.27 2
X-C-2 0.3 1234 80 0.27 =
X-G-1 0.3 1234 100 0.48 =
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Fig. 4 Effects of column axial load level on P — A curves
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Fig. 6 Effects of column axial load level on Mises stress curves
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Fig. 10 Effects of the beam-to-column stiffness ratio on P —A curves
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Fig. 11  Effects of the beam-to-column stiffness ratio on M — 6 curves
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Fig. 12  Effects of the beam-to-column stiffness ratio on Mises stress curves
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Fig. 15 Effects of BRB yield force on Mises stress curves
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Fig. 16 Effects of reduced beam section on P —A curves
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Fig. 17 Effects of reduced beam section on M — 6 curves
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