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Abstract: To test the influence of factors such as the lateral stiffness ratio and brace layout forms
on the seismic behavior of buckling-restrained braced steel frames with different stories, the seis-
mic performance of three buckling-restrained braced steel frame structures with six, twelve, and
eighteen stories were analyzed with the SAP2000 software. The analytical structures have differ-
ent lateral stiffness ratios with 1, 2, 3, 4, 5 and different brace layout forms with inverted
V-shapes and monoclinic directions. The results show that base shear force-roof displacement

curves of different buckling-restrained braced steel frame structures present typical bilinear rela-
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tion. Furthermore, by increasing the lateral stiffness ratio, the story drift ratio of the structure,

the roof horizontal displacement, and the shear force of the frame decreased, but the base shear

force and the brace axial force increased. The structures with inverted V-shape braces had slightly

larger base shear forces and spectral accelerations, but they had smaller roof horizontal displace-

ments, story displacements, interstory shear forces, and shear-sharing ratios of frames than

those of the structures with monoclinic layout braces. The analysis generally indicates that the

structures with inverted V-shape braces have better seismic performance than the structure with

monoclinic layout braces. Lastly, the results show that the lateral stiffness ratio has more signifi-

cant influence on the seismic behavior of buckling-restrained braced frame structures than the

brace layout forms.

Key words: buckling-restrained brace; steel [rame; lateral stiffness ratio; brace layout forms;

static elastoplastic analysis
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Fig.1 Plastic hinge analysis model
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Fig.2 Analysis model of the braced frame structure
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Table 1 Sectional parameters of main components of the structure (Unit:mm)

6 )= 12 2 18 )2
HE Z % 1450 X 200X 10 X 16 1500 X 250X 10X 16 1500 X 350X 12X 18
1~5 2 H 600X 600X 40X 40
1~5 2 I 550 X 550X 35X 35 .
HEH A I 500X 500 X 30X 30 6~12 )2 1 550X550X35X35
~12 2 H 500X500X30X 30
6 = g g 303 13~18 ) M 500X500X30X30

T2 SWMEBEMNBIRBE(EA:S)
Table 2 Natural vibration period of the model (Unit:s)

NI BE L P 1 BRBF1 BRBF2 BRBF3 BRBF4 BRBF5 BRBF6
H— B 0.618 0 0.618 1 1.708 2 1.709 1 1.868 5 7.870 2
k=1 a1y 0.232 3 0.232 4 0.572 2 0.572 4 0.638 0 0.638 5
=B 0.126 9 0.126 9 0.324 5 0.324 6 0.358 0 0.362 2
H— 0.526 5 0.526 6 1.396 8 1.397 8 1.551 1 1.578 0
k=2 a1y 0.168 1 0.168 1 0.455 2 0.455 5 0.509 7 0.510 4
=k 0.100 4 0.100 4 0.251 4 0.251 5 0.289 8 0.290 2
-k 0.473 5 0.473 8 1.200 2 1.201 3 1.329 4 1.331 7
k=3 it 1y 0.142 1 0.142 2 0.365 2 0.365 4 0.425 8 0.426 4
=B 0.073 4 0.073 5 0.194 0 0.194 2 0.220 9 0.221 3
£k 0.416 8 0.417 4 1.124 4 1.126 3 1.265 2 1.268 6
k=4 L 1 0.126 8 0.127 0 0.322 2 0.322 5 0.379 1 0.379 9
5= 0.065 9 0.065 9 0.269 8 0.170 0 0.199 1 0.199 5
B 0.396 1 0.396 9 1.063 0 1.066 8 1.203 2 1.208 3
k=5 5 0.104 5 0.104 7 0.280 1 0.281 5 0.319 3 0.320 3
=B 0.058 8 0.058 9 0.156 4 0.157 2 0.173 5 0.174 3
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Fig.3 BRBF structure diagram with slight deformation
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Fig.4 The story displacement angle
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Table 3 Base shear force and roof horizontal displacement

T Al JER Y J1 /kN T 45, 7K - 37 % / mm

%5 k=1 k=2 k=3 k=4 k=5 k=1 k=2 k=3 k=4 k=5
BRBF1 16 797 17 348 17 917 18 200 18 324 266.5 254.1 222.3 215.4 213.2
BRBEF2 16 631 17 116 17 424 17 516 17 687 284.8 265.4 236.7 231.9 225.7
BRBEF3 32 242 33 007 33 415 33 759 33 923 565.6 517.4 493.6 490.2 488.4
BRBF4 31 683 32 317 32721 33 426 33 648 592.1 542.5 523.0 494.1 492.2
BRBF5 61 013 65 186 68 974 71 475 73 124 813.7 671.3 641.2 625.2 612.3
BRBF6 60 469 64 037 66 802 68 845 70 414 845.4 735.3 685.3 660.2 643.1
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Fig.4 Shear-sharing ratio of frame
42 HE B 57 3 43 40 5 fe/MH OB R A0 1)/ HE 48 5 0 4340 R e R AH O 2 00 D)
e k=1 k=2 k=3 k=4 k=5
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