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Nonlinear Dynamic Behavior of Eccentric Braced Steel Frames
Under the Near-Fault Earthquakes

F.Daneshjoo, B.Badarloo

ABSTRACT

In this research are investigated the behavior of EBF frames subject to far-fault and near-fault earthquakes. For
this purpose two dimensional models of EBF frames with 3,6 and 12 stories and considering 3 different
eccentricity/length ratio of  (0.5,0.7,0.9) for each frame are modeled. Nonlinear dynamic behavior of EBF
frames are investigated Under 4 pairs of far and near-fault records. Relative displacement, story displacement,
coefficient R, , base shear and ductility-demand are calculated and compared for near and far fault earthquakes.

The research findings are: Ductility-demands and displacement-demands are larger for near-fault than those of
far-fault. Recommended magnification factor for base shear in the 3, 6, and 12 story frames are 1.65, 1.64 and
1.89 respectively. Magnification factor of base shear is increased with an increase in structure's period.
Hysteresis graphs show that more energy is applied in the near-fault earthquake with respect to far-fault
earthquake.

Key words:
Eccentrically Braced Frames, Near-Fault Earthquake, Relative displacement, Ductility-Demand, RAMperform-
3DS.
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CHI-CHI LANDERS NORTHRIDGE TABAS
FAR | NEAR | FAR | NEAR | FAR | NEAR | FAR | NEAR | O-4RxAs | 0.7RxAs
35-0.5e MAX .DRIFT(%) | 0.834 | 2513 | 0.335 | 0.460 | 0.130 0.917 0.407 | 1.212 0.161 0.282
' NO. STORY 1 1 1 1 1 1 1 1 1 1
35-0.7e MAX .DRIFT(%) | 0.981 | 3.010 | 0.417 | 0465 | 0.120 1.070 0.488 | 1.378 0.202 0.354
' NO. STORY 1 1 1 1 1 1 1 1 1 1
35.0.06 | MAX_.DRIFT(%) | 1101 [ 3.447 [ 0454 | 0488 | 0233 | 1209 [0.625 | 1676 0.253 0.443
' NO. STORY 1 1 1 1 1 1 1 1 1 1
b § G\l o QKo ki ooy SLe 1) gt
CHI-CHI LANDERS NORTHRIDGE TABAS
FAR | NEAR | FAR | NEAR | FAR | NEAR | FAR | NEAR | 0-4RxAs | 0.7RxAs
65-056 | _MAX DRIFT(%) | 0595 [ 2.775 [ 081 | 0404 | 0344 | 074 [0.335 | 1592 0.319 0.558
' NO. STORY 1 1 1 1 1 1 1 1 4 4
65-0.7e MAX . DRIFT(%) | 0.764 | 3.392 | 0.853 | 0.403 | 0.376 0.793 0.368 1.8 0.365 0.639
' NO. STORY 1 1 1 1 1 1 1 1 3 3
65-096 | MAX_.DRIFT(%) | 0.794 [ 3.963 [ 0739 | 0509 | 0413 | 0.782 [ 0.498 | 196 0433 0.758
' NO. STORY 1 1 1 1 1 1 1 1 2 2
b 1Y lel s UG i ey 5L () Jgr
CHI-CHI LANDERS NORTHRIDGE TABAS
FAR | NEAR | FAR | NEAR | FAR | NEAR | FAR | NEAR | O-4RxAs | 0.7RxAs
125-05¢ | MAX.DRIFT(%) | 0.53 | 1851 [0701 | 045 [ 0.33 063 | 043 | 1.08 071 1.236
' NO. STORY 7 7 7 7 7 7 7 7 11 11
125.0.7¢ |_MAX.DRIFT(%) | 056 | 1.921 | 083 | 046 [ 030 067 | 043 | 116 0.751 1.314
' NO. STORY 7 7 7 7 7 7 7 7 11 11
125-0.9¢ MAX . DRIFT(%) | 0.58 2.01 0.98 0.48 0.28 0.70 0.48 1.20 0.80 1.404
' NO. STORY 7 7 7 7 7 7 7 7 11 11

UBCI7 (N\)e) g 45 (S35 <@ ((Yo) Jyd

CLOSEST DISTANCE TO KNOW SEISMIC

SEISMIC SOURCE TYPE
< 2km 5km 10km 15km
A 2.0 1.6 1.2 1.0
B 1.6 1.2 1.0 1.0
C 1.0 1.0 1.0 1.0

b ¥ U sl s 20 A5 93 2,555 4 KesP 5,55, al S cond (1Y) g

CHI-CHI LANDERS NORTHRIDGE TABAS
3S-0.5e 1.55 131 1.8 1.6
3S-0.7e 1.47 1.21 2 1.6
3S-0.9e 1.39 1.20 1.85 1.56
Average 1.47 1.24 1.88 1.59

b POB (6l s 255n SIS 555 2,555 4 K5 3,555 wl S Cod @ OVY) Jo

CHI-CHI LANDERS NORTHRIDGE TABAS
6S-0.5e 1.93 1.34 1.4 1.82
6S-0.7e 1.75 1.40 1.38 1.76
6S-0.9¢ 1.76 1.53 1.3 1.65
Average 1.81 1.42 1.36 1.74

@\Y;ﬁlj 6‘,} «worn 2,490 6\#0)})}} JJJSJ‘U.QQ}; J)"SJ 44“)? ;):'J'.":"Z‘"J@u (“ﬂ) JJJ’.

CHI-CHI LANDERS NORTHRIDGE TABAS
125-0.5e 2.2 1.72 1.76 1.56
125-0.7e 2.23 151 1.95 1.62
125-0.9e 2 1.40 2 1.7
Average 2.14 1.54 1.90 1.63
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b g s 2050 Gl S b (g s 1SS (G B) 550 S g S JlRe b JoS o5

DL IUT 51 ol (6 JS5) s e 5550 Sl

b Y el o0 5 5L g pd JKE 4l :0F)

B sl IS Lol g ply S | e b ool g4 0 o
FAR NEAR FAR NEAR
3S-0.5E 12.3 5.7 18.1 0.46 3.18
CHI-CHI 3S-0.7E 12.8 5.3 17.8 0.41 3.36
3S-0.9E 11.34 5.1 18.3 0.45 3.59
3S-0.5E 12.3 2.6 45 0.21 1.73
LANDERS 3S-0.7E 12.8 3 3.5 0.23 1.17
3S-0.9E 11.34 2.4 3.3 0.21 1.38
3S-0.5E 12.3 15 6.5 0.12 4.33
NORTHRIDGE | 3S-0.7E 12.8 1 6.3 0.08 6.30
3S-0.9E 11.34 15 3.4 0.13 2.27
3S-0.5E 12.3 2.6 8 0.21 3.08
TABAS 3S-0.7E 12.8 2.7 10.6 0.21 3.93
3S-0.9E 11.34 2.7 8 0.24 2.96

Gb £ slgl s sn 5 5l 6 p R JSE amlin :(00) Jgur

b b sy K2 Lol g pl o | b ol g4 S8 e

FAR NEAR FAR NEAR

6S-0.5E 9.2 5.3 10.9 0.58 2.06

CHI-CHI 6S-0.7E 10.7 6.4 11.5 0.60 1.80
6S-0.9E 9.9 4.3 12.6 0.43 2.93

6S-0.5E 9.2 5 2.2 0.54 0.44

LANDERS 6S-0.7E 10.7 4.8 1.9 0.45 0.40
6S-0.9E 9.9 3.7 2.3 0.37 0.62

6S-0.5E 9.2 1.7 4.5 0.18 2.65
NORTHRIDGE | 6S-0.7E 10.7 1.5 6.2 0.14 413
6S-0.9E 9.9 1.6 6.4 0.16 4.00

6S-0.5E 9.2 2.6 12.2 0.28 4.69

TABAS 6S-0.7E 10.7 2 12.5 0.19 6.25
6S-0.9E 9.9 2.5 12.8 0.25 5.12

b Y lgl s s 5 5L 6k S amlis :(1F) Jgur

b b gy S Lol g pdy IS0 | a4 Lols ¢ SO s

FAR NEAR FAR NEAR

125-0.5E 9.2 5.3 10.9 0.58 2.06

CHI-CHI 125-0.7E 10.7 6.4 11.5 0.60 1.80
125-0.9E 9.9 4.3 12.6 0.43 2.93

125-0.5E 9.2 5 2.2 0.54 0.44

LANDERS 128-0.7E 10.7 4.8 1.9 0.45 0.40
125-0.9E 9.9 3.7 2.3 0.37 0.62

125-0.5E 9.2 1.7 4.5 0.18 2.65
NORTHRIDGE | 12S-0.7E 10.7 15 6.2 0.14 4.13
125-0.9E 9.9 1.6 6.4 0.16 4.00

125-0.5E 9.2 2.6 12.2 0.28 4.69

TABAS 125-0.7E 10.7 2 125 0.19 6.25
125-0.9E 9.9 2.5 12.8 0.25 5.12
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BASE SHEAR(on]

BASE SHEAR VS ROOF DISPLACEMENT (3S-7E-TABAS NEAR)

BASE SHEAR VS ROOF DISPLACEMENT (3S-7E-TABAS FAR)

ROOF DISPLACEMENT(cm)

Cov 4hb ¥ Ol dleny il 1(1)-3) K2
TABAS |5 a3 3,55,

BASE SHEAR(ton

ROOF DISPLACEMENT(cm)

BASE SHEAR VS ROOF DISPLACEMENT (3S-7E-CHI-CHI NEAR)

BASE SHEAR(ton)

ROOF DISPLACEMENT(cm)

BASE SHEAR VS ROOF DISPLACEMENT (3S-7E-CHI-CHI FAR)

BASE SHEAR(ton

£

ROOF DISPLACEMENT(cm)

Cou b ¥ ol "UL""“%“:J":(“_C)JQ

TABAS |5 51 ;93 5,55,

BASE SHEAR VS ROOF DISPLACEMENT (6S-7E-TABAS NEAR)

BASE SHEAR VS ROOF DISPLACEMENT (6S-7E-TABAS FAR)

BASE SHEAR(t0n

ROOF DISPLACEMENT(cm)

BASE SHEAR(ton

ROOF DISPLACEMENT(cm)

Cov 4ib F Ol Wil il 1(VY-3) K2
TABAS |5 535 3,55,

o b § O iy all (1Y) S

TABAS o5 51 ;93 5,55,

BASE SHEAR VS ROOF DISPLACEMENT (12S-7E-TABAS NEAR)

BASE SHEAR VS ROOF DISPLACEMENT (12S-7E-TABAS FAR)

BASE SHEAR(ton

BASE SHEAR (ton

ROOF DISPLACEMENT(cm)

ROOF DISPLACEMENT(cm)

o 4k VY Ol Wil il ((V¥-3) S
TABAS |5 535 3,55,
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TABAS o5 51 593 5,55,

o b ¥ OB Sy 4l (V)0 S5

Chi-Chi Ju§ K35 3,55,

BASE SHEAR VS ROOF DISPLACEMENT (6S-7E-CHI-CHI NEAR)

BASE SHEAR(ton

ROOF DISPLACEMENT(cm)
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Chi-Chi 8 51 ;55 3,55,

BASE SHEAR VS ROOF DISPLACEMENT (6S-7E-CHI-CHI FAR)

BASE SHEAR(10n]

ROOF DISPLACEMENT(cm)
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BASE SHEAR(ton

BASE SHEAR VS ROOF DISPLACEMENT (12S-7E-CHI-CHI NEAR)

ROOF DISPLACBMENT(cm )

BASE SHEAR VS ROOF DISPLACEMENT (12S-7E-CHI-CHI FAR)

BASE SHEAR(ton

ROOF DISPLACEMENT(cm)
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