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Evaluating the Effect of Stability Control on Progressive Collapse of Structures
with EBF Systems
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Abstract

According to prevalent use of Eccentrically Braced Frames (EBF) systems in seismic regions and occurrence of progressive collapse phenomenon, it
is necessary to study potential of structures against progressive collapse. In this paper, the potential of progressive collapse in structures with EBF
systems and effect of stability control on structures are investigated. Therefore, consequences of applying different elimination scenarios through
desired values provided significantly. So, in the beginning, three '3, 5, and 8' -story structures were modeled, analyzed and designed based on criteria
of current Iranian Code. Then, by using finite element methods and non-linear dynamic analysis, based on criteria of UFC Code, different columns
and braces elimination scenarios were applied on mentioned structures and the potential of progressive collapse occurrence was determined by using
some values like DCR (for link beams) and IF (for other members). The conclusions indicate that the elimination of side columns in comparison with
different studied cases causes more critical status in the mentioned structures and considering effects of lateral stability of structures causes increasing
the studied DCR values.
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Table 1 Values of dead and live loads
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Fig. 1 Dynamic loading of progressive collapse under
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Table 2 Member size of 3-story analysis model structures
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TEBE IPE 180 IPE 160 HE 140B 1
10*10*1

TEBE IPE 180 IPE 160 HE 1408 2
10*10*1

TEBE IPE 160 IPE 160 HE 1408 3
10*10*1
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Table 3 Member size of 5-story analysis model structures
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TEBE IPE 200 IPE 160 HE 160B 1
10*10*1 HE 140B

TEBE IPE 200 IPE 160 HE 160B 2
10*10*1 HE 140B

TEBE IPE 200 IPE 160 HE 140B 3
10*10*1

TEBE IPE 200 IPE 160 HE 140B 4
10*10*1

TEBE IPE 200 IPE 160 HE 140B 5
10*10*1
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Table 4 Member size of 8-story analysis model structure
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TEBE IPE 240 IPE 180 HE 160B 1
12*12*1 HE 140B

TEBE IPE 240 IPE 180 HE 160B 2
12*12*1 HE 140B

TEBE IPE 240 IPE 180 HE 140B 3
10*10*1

TEBE IPE 240 IPE 160 HE 140B 4
10*10*1

TEBE IPE 240 IPE 160 HE 140B 5
10*10*1

TEBE IPE 240 IPE 160 HE 140B 6
10*10*1

TEBE IPE 240 IPE 160 HE 140B 7
10*10*1

TEBE IPE 220 IPE 160 HE 140B 8
10*10*1
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Fig. 6 The link beam modeled in OPENSEES
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Fig. 3 The results of the 0.002XP in each story
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Fig. 4 The results of the 0.002XP in each story
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Table 5 Design results for shear link beams

Vp=0.6fyxAv G=E/(2(1+9)) Av=(d-2tf)xtw € Wgm i Jsb Niges yoi adafio
122.765 x 103 N 7.69 x 100 8.692 x 10~*m? 0.4 m IPE180
102.54 x 103N 7.69 x 100 7.26 X 10~*m? 0.4m IPE160

@3Vs8 Glaislo ol gl oDy ol Wigy 3 oy p F g0
Table 6 Shear short link beam examination for steel structures frames

e<e0 e0=1.6Mp/Vp Mp Vp=0.6fyxAv Av=(d-2tf)xtw Kigw i ahaie
ok 0.51m 39.523 X 103 N.m 122.765 x 103N 8.692 X 10™*m? IPE180
ok 0.46 m 29.507 X 103 N.m 102.54 x 103N 7.26 X 10~*m? IPE160
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Fig. 10 The hysteresis curve of link beam in the experimental model
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Fig. 12 Columns axial force in 3 story structure
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Fig. 11 The hysteresis curve of link beam in the numerical model
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Table 7 Alternate path method (APM) analysis cases
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