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Tab.3 BRB parameters of 6 damping structure models

7% BRB BRI/ ( x 106kN + m~") R
AL fE 1.2 3~4 5~6 7~8 9~10 11~12 JAHI
w5 FX B 2 2 2 = 2 EW

Jz-1 M8 1.6 1.6 1.2 1.2 0.8 0.8 0.02

122 AN 0.02
.6 14 1.2 1.0 0.8 0.6

123 4MAE 0.01

JZ4 HWHEZ 1.6 1.6 1.2 1.2 0.8 0.8 0.02

JZ2-5 PIHEZE 0.02
) ) .4 1.2 1.0 0.8 0.6

JZ-6 PHEZ 0.01

T4 /RGNS 6 MR MR H IR
WX, WERP A LLE H, ¥ BRB Z )5,
SEA B PR R IR AR A — N, N Ry
18% ~30% , FWIHEHI BRB J5, 45K A4 Ft 0l K
FEA TS

F4 BEEHS o NRBESNEREBIREBAXLL
Tab. 4  Comparison of periods between the original structure
(Hf7: s)
AYREFY EL5K Jz-1 JZ2 123 )24 JZ5 )76
- 1.47 .20 1.20 1.20 1.19 1.19 1.19
BB 1.36 1.05 .06 1.06 1.01 1.01 1.01
F{=F 1.12 078 0.79 0.79 0.98 0.99 0.99

and six damping structure models
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Tab. 5 Average base shears of the original structure

and six damping structure models
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Jok ofr 254 1 7% SN 4 FH A ok i 784 1 78 S 4 FH
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Sty 14820 16939 12 961 14 848 RUFNAE ok i 78 b 5% S A F R AS [R5 )22 9 )2 18] 451 7%
JZ-1 13978 16 886 11 820 15 990 SRR, AT, TE MK R M TR R T
Sy SRR RLRS AR R, L W
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Tab. 6 Damping ratios of the story drift ratio by the pulse-like and non-pulse-like ground motions

‘ Jok of 250 b 7 5 e Wik b 28 b 7 By
Bz 171 ) 123 1724 175 JZ-1 12 123 1724 125 176

1 49.9%  50.1%  49.3%  50.9%  51.3%  50.3%  37.7%  40.0%  39.6%  45.4%  46.5%  46.5%

2 50.0%  49.8%  49.1%  51.2%  51.3%  50.4%  39.2%  40.8%  40.6%  46.0%  47.0%  47.0%

3 49.0%  48.2%  47.7% 51.9%  51.1%  50.2%  38.6%  39.3%  38.9%  45.8%  46.0%  46.0%

4 47.8%  47.1%  46.7%  52.1%  51.3%  50.4%  36.9% 37.6% 37.4%  44.9%  44.9%  44.9%

5 46.8%  46.4%  46.1%  51.8%  51.3%  50.5%  34.4%  35.4%  35.2% 43.1%  43.6%  43.6%

6 46.0%  45.5%  45.2%  51.8%  51.0%  50.4%  31.9%  32.7%  32.6%  41.8%  42.1%  42.4%

7 44.6%  43.9%  43.7%  51.6%  50.3%  49.9%  29.0%  29.2%  29.2%  40.2%  39.7%  40.1%

8 42.0% 41.4%  41.3%  50.4%  49.1%  48.8%  25.8%  25.8%  25.9%  36.9%  37.3%  37.3%

9 38.2%  37.9%  38.0%  48.4%  47.5%  47.4%  22.4%  23.7%  24.1%  33.3%  34.3%  34.5%
10 34.7%  34.3%  34.5%  46.7%  45.9%  46.1%  20.6%  21.8%  22.1% 31.1%  31.8%  31.8%
11 20.1%  28.1%  28.5%  43.6%  42.0%  42.6%  20.7%  20.7%  21.0%  29.7%  28.7%  29.1%
12 21.6%  20.4%  21.0%  38.9% 37.3%  38.2% 18.4% 17.1% 17.6%  27.1%  25.2%  26.1%
13 7.8%  7.3%  8.3%  30.3%  29.1%  30.6%  8.5%  8.1%  9.0%  19.8%  18.9%  20.1%
14 4.6%  4.4%  2.9%  23.6% 23.1%  25.2%  1.0%  1.5%  2.7%  15.1% 14.5%  16.2%
5 10.5%  9.7%  8.1%  21.7%  21.8%  24.2%  4.0%  2.8%  1.5%  13.0% 12.7%  14.6%
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Fig. 8 Comparison of story drift ratios the original structure and six damping structure models

by the pulse-like (a) and non-pulse-like (b) ground motions
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Tab. 8 Comparison of the energy dissipation of the original
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Research on Damping Performance Design of BRB Frame-shear
Structure by Near-fault Pulse-like Ground motions

YU Jian', ZHAO Licai'*”
(1. China Railway 19th Bureau Group Fifth Engineering Co. Ltd. , Dalian 116100, Liaoning, China)
(2. China Railway 19th Bureau Group Third Engineering Co. Ltd. , Shenyang 110136, Liaoning, China)

(3. Construction Engineering, Taiwan University of Science and Technology, Taipei 10672, Taiwan, China)

Abstract

Pulse-like ground motions exert extremely strong destructive force on building structures. The elastic-plastic dy-
namic time-history analysis of the typical frame-shear structure and several buckling restrained braces ( BRB)
shock-absorbing design structures subjected to the pulse-like and non-pulse-like ground motions is carried
out. Based on the story drift ratio, the structural damage degree, and the structural energy consumption index, the
seismic performance of different BRB frame-shear structures is compared and analyzed. The analysis shows that,
due to the improvement of lateral stiffness, the added BRB can help to effectively reduce the story drift ratio re-
sponse of the frame-shear structure subjected to the pulse-like ground motions, and make the structure meet the
limit requirement in the Code. Instead of being arranged on the periphery, the BRB arranged in the inner frame of
the shock-absorbing structure can help to reduce more effectively the serious damage to the upper-floor beam mem-
bers of the structure subjected to the pulse-like ground motions, and reduce the proportion of the serious damage to
the beam members from 71% to less than 45% as a whole, and effectively reduce the moderate- and serious-dam-
age to the vertical members. Pulse-like ground motions can weaken the plastic energy-dissipation capacity of BRB in
shock-absorbing structures while the non-pulse-like ground motions cannot. In general, when the structure is ar-
ranged with BRB in the inner frame, and the structure’s initial stiffness and yield strength are divided by more floor
zones, the smaller post-yield stiffness ratio would show higher damping performance subjected to the pulse-like
ground motions.

Keywords: pulse-like ground motion; frame-shear structure; buckling restrained braces; damping perform-

ance





