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Buckling Restrained Brace Steel Frame Modular Assembly Structure

and Its Seismic Performance Analysis
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Abstract: Buckling restrained brace (BRB) is a kind of anti-side force member with both load-bearing
and energy consumption. Compared with the ordinary brace, it has the advantages of stable energy con-
sumption and good ductility. In a modular structure, BRB can be used as a unit in the module. The
module unit with BRB is assembled to form the BRB steel frame module structure. This article intro-
duces the assembly structure system of BRB steel frame modules, including typical high-rise residen-
tial buildings and their module division, BRB steel frame module assembly structure and structural sys-

tem design method, the design requirements of BRB in modular structure, and the 20-story residential
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building was designed as an example to analyze the seismic performance of the structure under frequent
and rare earthquakes. The results of response spectrum analysis show that the designed modular struc-
ture can meet the requirements of the code for the structure. A static elasto-plastic analysis of the modu-
lar structure with ordinary brace and equal-rigidity BRB was carried out. The results of the static elasto-
plastic analysis show that some supports of the ordinary brace structure buckled and broke under the
rare earthquake of 8 degrees. In the BRB frame with equal stiffness BRB, only the second layer has
plastic hinges, and the structure can withstand the test of 8 degree rare earthquake. The initial stiffness
of the BRB frame structure is the same as that of an ordinary brace frame structure, but the ultimate
bearing capacity is significantly greater than that of the ordinary brace frame structure. The BRB can
significantly improve the bearing capacity of the modular structure compared with the ordinary brace,
and can first yield to play an energy dissipation role, which protects the safety of the main structure and
comply with the principle of the dual lateral force system. The BRB steel frame modular assembly
structure system has superior seismic performance and has a good application prospect.

Keywords: modular steel structure; seismic performance; buckling restrained brace; static elastoplas-

tic analysis
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Fig.7 Skeleton curve of the buckling restrained brace
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Table 1 Module unit function and sizes

FLfY s mm
Bikgn s ARG K i ]
A 5T 5100 4 200 3000
B fih 2 5100 3000 3000
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D2 A& J 3300 1500 3000
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Table 2 Dimensions of modular beams and columns

Hfif : mm
3= 1-10 11-20
NBEPAE B 400X 200X 12 400X 200X 10
AR B 400X 16 400X 8
TR B 200X 10 200X 8
IR HW 200X 200X 8/12 175X 175X 7.5/11
PR C 200X 73X 7/11 160X 65X 8.5/10
ZHEB 200X 200X 5 200X 200X 4

B A HW 5 HEV, C 4
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Table3 Design parameters of the buckling restrained brace

2 1—10 11—20
A,/mm’ 3900 3140
A/mm* 7 800 6 280
L,/mm 3800 3800
L/mm 5 600 5 600
L./mm 600 600
L./mm 300 300
F,/kN 916.5 738.0

K&/ (KNem ™) 1.67X10° 1.35%10°
K/ (kNem ) 1.67x10° 1.35%10°
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Fig.17 Skeleton curve of static elastoplastic analysis
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brace structure
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Fig.21 Comparison of base shear-vertex displacement

curves of two kind of brace structures
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