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Fig.1 Plane layout of structure Fig.2 Elevation view of example HY6
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Tab.1 Sectional dimension of links

MRS B FEABREE MRS B FERBIRBE
1-3  H380x180x12x16(650) 1-3  H400x180x14x16(650)
HY6 4-5  H350x180x10x14(680) HY9 4-6  H400x180x12x16(630)
6 — 7-8  H380x180x10x14(680)
1-3  H400x180x16x18(625) 1-3  H400x200x16x18(680)
aY12 4-6 HA00x180x14x16(650) |1\« 4-6  HA400x180x14x16(650)
79 H380x180x10x14(680) 79 H380x180x10x14(680)
10-11  H350x180x10x14(650) 10-14  H350x180x10x14(650)
Vi LEARREE R BRSSO, A mm. 2 AEHTRRA LT, BERTRE2 .
£2 RHEHEZHBERT
Tab.2 Sectional dimension of beams, columns and braces
HERGS B . - s - s
B ik Hopk R i
1-3 [1340x14 [1380x16
HY6 4-5 [1300x10 [1340x14 H420x200x12x16  H420x200x12x16  H250x220x12x16
6 [1260x10 [1300x10
1-3 136016 [1400x20 H400x210x12x16  H400x200x12x16  H250x220x12x16
HY9 4-6 [1340x14 [1340x14 H400x210x12x16  H400x200x12x16  H250x220x12x16
7-9 [1260%10 [1320%10 H400x210x14x16  H400x200x12x16  H250x200x10x14
1-3 [1380x18 [1450x20 H420x200x14x18  H400x210x12x16  H280x220x14x16
HYL2 4-6 [1340%16 [1400x18 H420x200x14x18  H400x210x12x16  H280%220x14x16
7-9 [1320x12 [1350x16 H400x200x12x16  H400x210x12x16  H260x220x14x16
10-12  [1J280x10 132012 H400x200x12x16 ~ H400x210x12x16  H260%220x14x16
1-3 [1440x24 [1480%x25 H460x220x14x20  H420x220x14x18  H280x250%x14x16
4-6 [1400x18 [1440x22 H420%220x14x18  H420x200x14x18  H280x250x14x16
HY15 7-9 [1350x14 [1400x18 H400x200x14x18  H420x200x14x16  H280x220%x14x16
10-12 [1320x12 [1360x14 H420%200x14x18  H420x220x14x18  H280x220x14x16
13-15  [1280x10 [1300x10 H380%x200x12x18  H400x200x14x18  H260x220x14x16
- A
3 SR ABMUBBAKRLHE
3.1 FhXELEH IDA Bk

HRYESH A KR EE TR B 0y (Pacific Earthquake Engineering Research Center) % H 2B & Bt
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Tab.3 Selected seismic waves

G5 R [ PGA/g || 45 £ [P PGA/g
1 Northridge 24396 Malibu Point 0.179 11 DuczeTurkey 1058 Lamont 0.111
DumeSch
2 Northridge  24157LA Baldwin Hills 0.239 12 BorregoMtn 280San Onofre 0. 041
. R . 90067 Duarte - Mel Canyon
3 Northridge = 24157LA Baldwin Hills 0.168 13 Northridge Rd 0.046
4 Northridge 2001 L‘;AN Faring 0242 | 14  Northridge 90059 Burbank - Howard Rd.  0.163
5 g'p.alm S157 CranstonForest 169 || |5 Coaling  36449Parkficld Fault Zonc 8 0.087
prings Station
Duzce Coyote .
6 Turkey 1062 Lamont 0.257 16 Lake 57383 Gilroy Array #6 0.146
7 Parkfield S an Lu is Obispo 0.014 17 Northridge 90015 LA - Chalon Rd 0.225
8 Friul,i Italy 8012 Tolmezzo 0.315 18 Northridge 24088 Pacoima Kagel Canyon  0.301
9 Friul i Ttaly 3012 Tolmezzo 0.35] 19 Northridge 90049 Pacific Palisades - 0.179
Sunset Blvd
10 Northridge  2+436 Tarzana, Cedar ) 559
Hill
® 4 HEUGIFTR AR
Tab.4 seismic waves chosen for examples
Y HR P 5
HY6 1 4 5 6 8 9 13 15
HY9 3 4 5 8 10 11 18 19
HY12 2 9 12 14 15 16 17 18
HY15 2 5 7 8 9 11 12 15
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Fig. 3 Curves of base shear vs. top displacement of IDA
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Fig. 4 Curves of capacity-spectrum and demand- spectrum under moderate earthquake
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Fig. 5 Curves of capacity-spectrum and demand- spectrum under the rare earthquake
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Fig. 6 Story drift of per example under moderate earthquake
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Fig.7 Story drift of per example under the rare earthquake
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Tab.5 Results of the structural behavior factors and the displacement amplification factors

S Ky/kN/mm’ A/mm Appa/ MM V./ kN V./kKN  Aygmm R Cy
HY6 35.960 68.479 107.142 2462506  522.103  17.993  4.716 6.398
HY9 20.529 128.123 201.402 2530239  542.018  30.493  4.852 6.717
HY12 13.980 190.703 286.800  2666.028  546.315 42872  4.880 6.690
HY15 10.060 280.405 395.146  2820.874  552.166 56712  5.109 6.968

®o THGHEMREMBENTRRY

Tab.6 Results of the ductility reduction factor and the overstrength factor

| A,mm Vy/ kN Vo kKN V4 kN Ru R
HY6 64.488 2 318.996 2 462.506 522.103 1.062 4.441
HY9 115.938 2 236.536 2 530.239 542.018 1.113 4391
HY12 179.070 2279.529 2 666.028 546.315 1.170 4.173
HY15 255.217 2 567.483 2 820.874 552.166 1.099 4.650
A
4 Lip

(1) TSR, SRR RGEES M ZEOE A S, (HI R AW, S5Mm R
FJHCA4.889; RECHAIB RN R BT BIEW, ALABTBOR &R BT i C=6.693.

(2) eGSR R B, BB RBOT HTTHE KR, MR BT H IR .

(3) FERERVE B B O SZHRINAESR, bR B PR RA S, IX LIRS E B T L X
THZH R R T IRAY

(4) MR AT S5 MR R AT BB A, AEL BT 2R a8 M R AR R 3l g g A w222 ()
A3 VA, HOEMOZEMZ MM M KAAAL T3 R, 12152 Z M i R fE LS
FIBIBE =R, SRR RSB R,
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Study on structural behavior factor of high strength steel composite Y-type
eccentrically braced frame based on incremental dynamic analysis

SU Mingzhou, LI Yalan
. (School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055,China)

Abstract: As a new anti-seismic structural system, the relevant structural behavior factor of high strength steel composite
eccentrically braced frame, has not been introduced into current Chinese seismic code, 4 multistory high strength steel composite
Y-type eccentrically braced frames were designed on the basis of Chinese seismic code. The incremental dynamic analysis was
carried out to get the global capacity spectrums of each model, and then the structural behavior factors R and the displacement
amplification factors C,were calculated by the improved capacity spectrum method. The seismic performance of the structures was
studied. It was found that the structural deformation under moderate and rare earthquake can meet the requirements of Chinese codes.
The value of the structure behavior factor is 4.889, and the value of the displacement amplification factor is C,;=6.693. It’s
conservative to design the new structural system based on the current Chinese codes.

Key words: incremental dynamic analysis; the structural behavior factor; high strength steel; eccentrically braced frame
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