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Seismic behavior of steel frames with short yield buckling-restrained braces
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Abstract: Buckling restrained braces (BRBs) have excellent hysteretic behavior. A large number of existing and
newly constructed buildings use BRBs to improve the seismic performance of steel frames. However, previous
studies have shown that the residual deformation of BRB steel frame can enlarge when encountering extreme
earthquake, which makes the brace replacement difficult. In this paper, a BRB with short yield section is proposed
and placed in a steel frame for dynamic time history analysis. The results show that, with the proposed BRB with
short yield section, the maximum inter-story drift of the structure can be reduced by around 10%, causing the
residual drift decreased to more than 30%. It not only ensures the structural safety, but also improves the
repairability of the structure after the earthquake and the reliability when encountering the second earthquake.
Moreover, with the increase of structural stiffness, the additional seismic load is almost entirely borne by BRBs,
which does not increase the load on the frame.
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Fig. 1 Composition of buckling restrained braces
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Tab. 1 Stiffness characteristics of BRB with different yield section lengths
JERR AR L EPRTF =L /L IR A, /mm HhiE K E K/KN - mm ! JeE AR S g W B K, /KN - mm

BRB1 0.2 0. 617 Lok 1. 622 AE 0.096 AE
E L L

BRB2 0.3 0. 667 L2k 1. 500 AE 0. 065 AE
E L L

BRB3 0.4 0. 717 Lok 1. 395 Ak 0. 049 Ak
E L

BRB4 0.5 0.767 LL 1. 304 AE 0. 040 AE
E L L

BRB5 0.6 0. 817 f{L 1. 224 Ak 0.033 Ak
E L L

BRB6 0.7 0. 867 LL 1. 154 AE 0.028 Ak
E L L
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Fig. 3 Theoretical hysteresis curve of buckling restrained
brace in short yield section
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Tab. 2 Section of each member of 6-story buckling restrained braced steel frame/mm

K2 (EEHARZEREREMHERT (mm)

bz T FEB SEAE R B A
R PE A /mm®
6 H400X250X10X12 H400X300X10X12 679
5 H400X250X10X12 H400X300X10X12 762
4 H400X300X10X12 H450X300X10X12 877
H400X200X10X12
3 H400X300X10X12 H450X300X10X12 877
2 H450 X300 X10X12 H450 X350 X12X 14 927
1 H450X300X 10X 12 H450X350X12X16 1898
®3 REEMARIZEMERZHER S (mm)
Tab. 3 Section of each member of 12 story buckling restrained braced steel frame/mm
ez T FEB SEAE IR B A
R P A/ mm®
12 H350X200X10X12 H350X200X10X12 679
11 H400X200X10X12 H400X200X10X12 762
10 H400X250X10X12 H450X300X10X12 877
9 H400X250X10X12 H450X300X10X12 877
8 H400X300X10X12 H450 X350 X12X 14 927
7 H400X300X10X12 H450X350X12X16 940
6 HA00 720010412 H450X350X12X16 H600X400X12X16 1 046
5 H450X350X12X16 H600X450X12X16 1053
4 H500X350X12X16 H600X450X14X20 1074
3 H500X350X12X16 H600X450X14X20 1074
2 H500X400X12X16 H600X500X16X22 1087
1 H500X400X12X16 H600X500X16X22 4616
®4 SEEHARITERNEREMHERT (nm)
Tab. 4 Section of each member of 18-story buckling restrained braced steel frame/mm
- R FEB I S IR B A
At At H#/mm?
18 H350X200X10X12 H350X200X10X12 679
17 H400X 200X 10X 12 H400X200X10X12 762
16 H400 X250 X 10X 12 H450X300X10X12 877
15 H400X250X10X12 H450X300X10X12 877
14 H400X300X10X12 H450X350X12X14 927
13 H400X300X10X12 H450X350X12X16 940
12 H450X350X12X16 H600X400X12X16 1 046
11 H450X350X12X16 H600X450X12X16 1053
10 H500X350X12X16 H600X450X14X20 1074
9 HA00 20010 12 H500X350X12X16 H600X450X14X20 1074
8 H500X400X12X16 H600X500X16X22 1087
7 H500X400X12X16 H600X500X16X22 1087
6 H500X500X 18X 24 H600X500X 18X 24 1104
5 H500X500X18X24 H600X500X18X24 1 104
4 H550 X550 X 18X 24 H600X600X18X24 1116
3 H550 X550 X 18X 24 H650X650X20X26 1127
2 H600X600X18X24 H650X650X20X26 1130
1 H600X600X18X24 H650 X 650X 24X 30 9 704
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Tab. 5 Seismic wave information input from dynamic

time history analysis
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Fig. 10 Maximum inter story drift ratio of 6-story frame
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