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Abstract: A kind of energy dissipation and position limitation type steel brace is proposed to improve the
seismic performance of a building structure. Five steel braces are designed, and the limitation displacement,
limitation block number, steel core section size and length are chosen as the design parameters. Based on the test
study, the characteristics including the failure mode, hysteresis loops behavior, skeleton curves, and stiffness are
demonstrated. The seismic collapse resistance of steel braced frame structures is evaluated through IDA analysis.
The results show that: the steel brace structure is reasonable with stable hysteretic performance, and the position
limitation block could play a limiting role and provide greater additional stiffness. The number and section size of
the position limitation block and the weld stiffness of the joint surface with the steel core affect the lifting degree
of the additional stiffness. The calculation results of the stiffness formulas presented are in a good agreement with
the experimental values, which can provide a reference for the practical design of steel braces. The collapse
reserve coefficient of this type of steel braces with position limitation blocks is increased, beneficial to improve
the collapse resistance of soft first storey building.

Key words: building with flexible lower storey; steel brace; energy dissipation and position limitation; additional

brace stiffness; seismic vulnerability analysis; collapse resistance ability
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Table2 Geometric dimension of support core unit
. e
IS K R4 i‘i%lg§&1blﬂrﬂbﬂﬁj K-z ﬁfgﬁb&ﬁﬁ FURRLS - St i Lymm  Lymm Lymm Ly/mm
Lg/mm  Bg/mm  ty/mm K Lg/mm B EA/mm Ly/mm By/mm Lo/mm Limm
ZC-1 320 135 20 390 190 1200 110 50 2000 — — - —
ZC-2 320 135 20 390 190 1200 110 50 2000 450 300 300 450
ZC-3 320 135 20 390 160 1200 80 50 2000 450 300 300 450
ZC-4 270 135 20 320 190 800 110 50 1500 300 200 200 300
ZC-5 320 135 20 390 190 1200 110 50 2000 450 300 300 450

W Ly~Ly 53 0 A AH L BRASE B rs B8 8 v Tl 4R T 38 1

®3 HRWRILART

Table 3 Geometric dimension of restrained steel plate

WHEHYS  Lymm  Lgymm  Lymm Lymm  Ly/mm  Ly/mm
ZC-1 1200 — — — —
7C-2 1200 120.5 59 692.5 56 272
ZC-3 1200 120.5 59 692.5 56 272
7C-4 800 72 56 445 54 173
ZC-5 1200 116 68 685 62 269

F4 WHMEZEHF M
Table 4 Mechanical properties of steel
AW Q235 10 386 531 39 1.38
IR Q235 20 337 450 33 1.34
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Table 5 Stiffness values of the brace

REE HS T HLE MR /(%)
BHRS KJ/(kN/mm)  Ky/(kKN/mm)  Ky/(kN/mm) K/(N/mm)  K/&N/mm)  Ks/(kN/mm) K K, K;
ZC1 182.6 62 - 176.0 57 - 3.8 8.7 —
ZC2 160.8 6.1 14.4 176.0 57 13.8 -8.6 7.0 43
ZC3 1184 45 113 129.9 41 122 -8.9 98 ~74
ZC4 164.8 59 15.0 176.0 57 138 6.3 35 8.7
7C5 159.2 6.0 9.3 176.0 57 9.7 -9.5 52 -4.1
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Table 6 Geometric parameters of steel bracing
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Table 7 Near fault ground motion records

F% RSN A¥ GEZ% WiEEAkm  PGA/g  Mknl /s
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4 983 JGB022 6.69 543 0.57 3.535
5 147 GO2140 653 8.47 0.26 035
6 767 GO3090 693 12.23 037 2.639
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8 1052 PKC360 6.69 526 0.43 0.728
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Fig. 10  Acceleration response spectrum curve
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Table 8 Maximum interlaminar displacement angle limits at
different performance levels
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