VO 2 A HURH R 525 4R (B AR
J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition)

Vol. 50 No. 4
Aug. 2018

5550 B 4 W
2018 4 8 H

DOI; 10. 15986/j. 1006-7930. 2018. 04. 007

=RNAR Y RO ERIERNEERE
SEREESH
BBAE . AR, £ 8

Clo ReZR2Y R TR BE. BRVE P42 7100615 2. Y2 R R TR BE . BRVT P44 7100555
3. AR M APV 2 A BRA R . BRVY PY 4 710000)

WE. AR SRS Y B O IERIE L X B 250 i RPTR M RERIE GBS, ERI ML EXT 3 MG
Y T O SEPE R S AT A IR S0 7. SR A ANSYS B @A, 3-D SEik 85T 4 PO AS 25 SRR 42 1 L AT 3k 2
WS oM AERE R B . A5 IR RERE IR B K B I M A G R BE S A e, AP AR BR ARy s N RERE IR B K
MR K, EAB AMEN AT, ERERREN UL R R E Ry, KAEREEBK S SUREL T SR
MR, EAHES P T IRBCR AN, BRI, W RIE R SRS Y TE (O SCHEARE S8 00 FE 18 72 B 2 A
WERFRS, ENFE BRI RESRAWN, @R EERKESZaNEAERT 0.25.

KB WO SIE; MMM BRI M, BEBE; REREERKE

RESZES: TU392. 1 XEARERD: A MEHE: 1006-7930(2018)04-0506-07

Seismic behavior and retrofit analysis of the high strength steel
composite Y-type eccentrically braced frames
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Abstract; High strength steel composite Y-type eccentrically braced frame is a new structure system. In order to
study the seismic behavior and the retrofit of this system, based on the experimental research, 3 HEY specimens
were analyzed by nonlinear finite element method. The 3-D solid elements were adopted in the finite element model
by the ANSYS software and the geometric and material nonlinearities were calculated simultaneously. Result
showed that the link length had greatly influence on the initial stiffness and failure modes, but had little influence
on the ultimate load capacity. At the same drift, the shear yielding deformation is well developed in the shorter
link. As the link length increases, the moment of the frame joint is larger, which will lead the frame beam fracture
before the link damaged, and the seismic retrofitting became hard to complete. For excellent performance of the
link and easy seismic retrofitting, the ratio of the link length to the height of the high strength steel composite Y-

type eccentrically braced frame is suggested to be no more than 0. 25.

Key words: Y-type eccentrically braced frame; plastic rotation angle; storey drift angle; seismic retrofit; link length
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Tab. 1 Section dimension of links

WA e/mm e/H  FEREWRLBUEKIE A M-S

YL1 300 1/6
H225X125
YL2 400 1/4.5 Q345B
X6X10
YL3 500 1/3.6
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Fig. 2 FEM specimens and constitutive model
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Tab. 2 Propertiiesofmaterials

W4 ¢/mm E/MPa ¢,/MPae,/% o./MPa s, /MPa
6 2.01X105 496.9 0.24 658.6 559. 8
Q460
10 2.00X105 468.8 0.23 623.0 529.6
6 2.08X105 427.4 0.21 571.1 485. 4
Q345

10 2.02X105 383.3 0.19 554.4  471.2
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Tab.3 Protocol of cyclic testing

Ko fiE/mm N |F &% fE/mm N
1 0.255, +2.5 1 |5 3.0, +30 3
2 0.55,  +5 1 |6 409, 40 3
3 105, £10 3 |7 5.08, £50 3
1 2,08, £20 3 |8 6.0, £60 3
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Fig. 3 Failure modes of cyclic loading
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Fig. 4 Load-displacement curves of cyclic loading
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Fig. 5 Skeleton curves
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Fig. 6 Degeneration curves of rigidity
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Fig. 7 Estimation of structure yield point
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Tab.4 P-A curves analysis
NG I W Ay Je IR §/mrad A R BR A §/mrad A, 279 9/mrad S
4 Ji1a /kN - mm ' /mm P,/kN /mm  P,/kN /mm P,/kN P
(i 89.92 7.56 395. 55 4. 20 70 681.27  38.46 70 579.08  38.46 9. 26
i I —90.29 —7.52 —390.40 —4.18 —60 —682.16 —33.33 —70 —579.84 —38.46 9.31
e 69. 10 9.97  408.19 5.52 50 677.55 27.78 70 575.92  38.46 7.02
e HI —69.54 —9.66 —406.79 —5.37 —50 —678.79 —27.78 —70 576.97 —38. 46 7.25
e 45. 35 14.79  440. 49 8. 19 60 659.17  30.33 70 560.29  38.46 4.73
e I —45.71 —14.25 —435.81 —7.93 —60 —651.97 —30.33 —70 —554.17 —38.46 4.91
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Tab. 5 Comparison of energy dissipation capacity
YL1 YL2 YL3
A/mm 0/mrad
E/] he E/k] he E/k] he
5 3.5 1 390 0.13 210 0.02 0 0. 00
10 5.6 6 860 0. 25 5 500 0.22 1930 0.08
20 11.1 19 570 0.28 17 490 0.27 13 510 0.22
30 16. 7 34 230 0.28 31 650 0.28 26 820 0. 25
40 22.2 50 650 0. 30 51 210 0.31 45 580 0.29
50 27.8 70 560 0. 34 74 370 0.35 67 590 0. 33
60 333 91 640 0. 36 91 050 0. 37 89 250 0. 36
70 38.9 112 360 0. 37 112 040 0. 39 107 820 0.38
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Fig. 9 Section Mises stress distribution of structural members
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Tab. 6 Relationship of link plastic rotation and storey drift

6,/ad ¥, /rad 6,/7,(e/H) e/mm
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