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Improvement and experimental study of domestic TJ - I

Type Buckling — Restrained Brace

SUN Fei-fei, LIU Meng, LI Guo-giang, GUO Xiao-kang, HU Bao-lin
(School of Civil Engineering, Tongji University, Shanghai 200092)

Abstract: Combined with the research and projects status at home and abroad, based on the Exquisite mu-
seum project, the newly — developed Domestic TJ — I Buckling — Restrained Braces (TJI BRB), adopted
domestic low yield point steel( LYP160MPa), Q195, specially made low yield point steel( LYP225MPa) as
the core material, were presented in this paper. By a series of experimental research and theoretical analy-
sis, we refined the existing conformations constantly, and ascertained the reasonable design procedure,
which facilitated the application of the TJI BRB with greater yielding force that will be implemented in ex-
quisite museum. Ten specimens, whose yielding forces are 400kN, 900kN, 1200kN, 1300kN, 1600kN,
1800kN separately, are selected from the low cyclic loadings tests carried out in the building structure lab-
oratory in Tongji university. By the summary of the test phenomenon and theoretical analysis, we can ob-
serve the steady improvement of the property of the specimens clearly. The TJI BRB, as the eventual ex-
periment results indicated, illustrated steady hysteretic properties and outstanding fatigue characters, which
are competitive to the parallel oversea products and is deemed as an effective damping device. By the
adoption of the domestic low yield point steel, the research result can promote the application of the low
yield point steel in aseismic engineering.
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Fig. 1. Installation of BRB
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Fig. 2 Schematic of BR
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Tab.1 Q160 steel material test results
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K5  (MPa)  (MPa)  E(%) (%)
1 146 2%5 93 17
2 148 275 (/] 30
3 166 285 9.5 60
4 164 285 0.5 30
5 166 285 89.5 325
6 166 280 89.5 19
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Tab.2 Test specimens
KRS RHE KE
1 Q160 - 72t - 20mm 3143
2 Q160 - 180t - 40mm 3051
3 Q195 - 180t - 26mm 3051
4 Q195 - 130t - 2mm 3051
5 Q160 - 90t - 20mm 3051
6 Q160 - 180t - 40mm 3051
7 Q195 - 160t - 26mm 3051
8 Q160 ~ 120t - 40mm 273
9 Q225 - 120t - 26rmm 3051
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Fig.3 Hysteresis loops of A level BRB
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Fig.4 Anomaly hysteresis loops
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Tab.3 Summary of test results of all specimens

& BReEA BB $ BARS BKEH BUEK BRuBE BHBRTE  WHRE
5 (%) (mE) % (kN) (kN) Dy x Dy kN/mm
1 43 125 A 1178 1248 2.59 1.2 1109 395
2 134 320 - 2800 3 200 2.39 1.44 333 395
3 205 27 B 2 809 279 1.37 2.9 196 684
4 140 228 B 2205 2 24 1.59 2.43 253 576
5 87 136 B 135 1360 1.57 1.73 376 499
6 144 K92) B 291 323 2.23 0.9 561 1 605
7 172 266 A 2511 2 657 1.54 2.7 361 620
8 121 281 A 2563 2813 2.32 1.45 842 836
9 130 199 B 185 1994 1.53 2.00 483 650
10 176 268 A 2513 272 1.55 2.19 353 805
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Fig.5 N-t hysteresis relationships
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