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1 NDP BL/NDP 1 MAX
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Middle Bay GSA2003(Right Beam Y-Z)
a
-3
H
= -10
=
=
5
s -15
s
-20
-25
STORY1 STORYZ STORY3 STORY4 S5TORYS
mKNDP1 -12.05 -12.06 -11.28 -10.91 -9.04
HNDP MAX -17.65 -17.81 -16.59 -16.03 -13.22
W MNDP BL -12.05 -12.06 -11.28 -10.91 -9.04
M N5P -19.24 -19.43 -19.54 -19.62 -17.8
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STORY1 STORYZ2 STORY3 S5TORY4 STORYS
mNDP1 -16.49 -19 -14.96 -12.43 -9.05
B NDP MAX -25.48 -29.9 -23.2 -18.94 -13.42
W NDP BL -16.49 -19 -14.96 -12.43 -9.05
M NSP -30.54 -37.95 -2993 -24.62 -17.91
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STORYL STORYZ STORYS STORY4 STORYS
mNDP1 -15.86 -18.66 -14.62 -10.92 -7.35
B NDP MAX -24.17 -29.31 -22.62 -16.42 -10.39
W NDP BL -15.86 -18.66 -14.62 -1092 -7.35
M NSP -30.22 -37.91 -29.84 -21.88 -14.08
GSA2003, MB(X-2)l .5 ;o siie (slo 5 anylia z YA -F S5
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STORY1 STORY2 STORY3 STORY4 STORYS
mNDP1 -17.82 -2173 -16.94 -13.54 937
B NDP MAX -28.12 -35.3 -27.1 -21.05 -13.8
W NDP BL -17.96 -219 -17.07 -13.64 -89.43
W NSP -31.1 -40 -31.39 -25.09 -19.3
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STORY1 STORY2 STORY3 STORY4 STORYS
HMNDP1 -12.45 -13.13 -12.25 -11.7 93
M NDP MAX -18.53 -18.8 -18.58 -17.61 -13.59
W NDPBL -12.47 -11.96 -12.3 -11.8 -9.36
M NSP -19.6 -19.92 -1991 -19.96 -19.13
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-25
STORY1 STORY2 STORY3 STORY4 STORYS
mMNDP1 -15.47 -15.51 -14.59 -14.17 -11.61
ENDP MAX -19 -19.14 -19.15 -19.2 -16.77
W MNDP BL -12.61 -12.57 -131 -13 38 -11.95
B N5P -20.56 -20.76 -20.87 -21.03 -20.43
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STORY1 STORY2 STORY3 STORY4 STORYS
mNDP1 -19.51 -22.25 -17.52 -14.67 -10.9
B NDP MAX -30.11 -35.69 -27.76 -2274 -16.35
W NDP BL -19.66 -2293 -18.1 -15.14 -11.27
mN5P -35.06 -43.89 -34.61 -27.96 -22.11
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Middle Bay DOD 2005(X-Z)
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=
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S5TORY1 S5TORY2 S5TORY3 S5TORY4 S5TORYS
mNDP 1 -20.65 -24.4 -19.15 -14.28 -9.34
B MNDP MAX -299 -37.61 -2912 -21.12 -13.12
W MNDP BL -20.36 -252 -19.83 -1474 -9.6
HNSP -32.22 -41.34 -32.7 -26.1 -20.19
DOD2005,MB(X-2)ls 5 ;5 site (b, K] aylin 2 ¥4 —F IS
CornerBay DOD2005(Y-Z)
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STORY1 STORY2 STORY3 STORY4 STORYS
mNDP1 -22.29 -27.25 -21.33 -17.04 -11.61
B NDP MAX -30.32 -39.07 -30.65 -24.33 -17.09
W NDP BL -20.54 -26.26 -21.02 -17.21 -12.85
B NSP -41.86 -43.14 -42.25 -21.45 -20.43
DOD2005,CB(Y-2) .5 ;o ke s, 5 aslio o YA -F IS
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STORY1 STORY2 STORY3 STORY4 STORYS
mNDP 1 -15.55 -16.37 -15.35 -14.69 -11.54
B NDP MAX -18.96 -19.27 -19.24 -19.24 -16.79
M NDPBL -13.17 -12.68 -13.23 -13.71 -12.74
B NSP -26.41 -26.96 -27.02 -21.59 -20.48
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Middle Bay GSA2003(Right Beam Y-Z)
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STORY1 STORY2 STORY3 STORY4 STORYS
ENDP1 6.89 6.9 6.02 5.52 477
B NDP MAX 13.27 13.43 12.04 11.27 9.69
W NDP BL 6.89 6.9 6.02 5.52 477
N3P 12.66 129 1193 11.17 10.01
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Middle Bay GSA2003(Left Beam Y-Z)
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STORY1 STORY2 STORY3 STORY4 STORYS
mNDP1 10.79 14.06 9.8 6.89 4.86
B NDP MAX 20.15 26 1895 1407 993
W NDP BL 10.79 1406 98 6.89 4.86
HNSP 2105 2874 20.37 1433 10.24
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Middle Bay GSA2003(X-2)
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STORY1 STORY2 STORY3 STORY4 STORYS
mNDP 1 8.39 12.64 811 5.39 3.38
B NDP MAX 15.42 23.3 15.69 10.99 5.79
 NDP BL 8.39 12.64 8.11 5.39 3.38
= NSP 17.12 26.59 17.42 115 7.14
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e STORYL STORY2 "~ STORYS |  STORy4 ~ STORYS
= NDP 1 8.7 1458 998 618 3.16
= NDP MAX 16.21 27.13 1921 12.46 5.68
W NDP BL B 14.7 10.1 626 318
mNsP 19.91 ~ 2a 23.63 1491 | 7m2
GSA2003,CB(Y-2)le 1.5 ;o cuie sl K aslin o £+ -F S
Corner Bay GSA2003(X-2)
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STORY1 STORY2 STORY3 STORY4 STORYS
®mNDP 1 5.18 6.78 571 492 3.08
= NDP MAX 10.11 13.16 11.62 9.9 5.41
= NDP BL 5.18 6.48 5.75 298 3.1
= NSP 11.41 14.27 128 1153 7.27
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Middle Bay DOD2005(Right Beam Y-Z)
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° STORY1 STORY2 STORY3 STORY4 STORYS
= MNDF 1 B.E9 9.01 7.9 7.28 6.17
W MNDF MAY 15.53 1872 14.64 1382 12.21
W HOF BL 8.32 836 7.B6 743 653
- NS 17.75 17.72 17.77 17.74 17.2
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Middle Bay DOD2005(Left Beam Y-2Z)
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e STORYL STORYZ STORY3 STORY4 STORYS
=mMNDF 1 1251 11.08 FE9 574
= DR MAX 2357 30.51 22.27 16.52 11.98
W NDP BL 12.68 17.05 11.57 8.14 £.132
LR 28.55 37.14 28.31 21.82 17.17
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Middle Bay DOD 2005(X-2)
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STORY1 STORYZ2 STORY3 STORYS3 STORYS
mMNDOP 1 11,29 17.05 11,14 7.25 &4 45
HMNDP MAX 20.32 30.26 20.57 14 44 7.54
B MDP BL 11,65 17 .BE 11.77 7.73 4,62
NS 2B.12 37.55 2B.58 21.62 12.83
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Corner Bay DOD2005(Y-Z)
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STORY1 STORY2 STORY3 STORY4 STORYS
ENDP1 1094 18.34 127 7.87 397
B NDP MAX 19.27 3257 23.24 15.17 7.07
= NDP BL 1213 20.65 14.49 9.22 454
B NSP 2141 39.33 375 17.87 8.97

DOD2005,CB(Y-2) 5 ;o Certo (5o ,S) dylin . FA-F S5
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STORY1 STORY2 STORY3 STORY4 STORYS
ENDP1 6.49 8.5 7.23 6.25 3.87
B NDP MAX 11.49 1491 13.27 11.67 6.68
E NDP BL 6.96 8.58 7.8 7.07 438
®NSP 17.13 23.28 22.67 17.81 9.26
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Middle Bay GSA 2003
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Dis(T2)/Dis(T1) Dis(T3)/Dis(T2)
B Max Ratio 1.009055627 1.002564103
B BL Ratio 1 1
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Corner Bay GSA 2003
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Dis(T2),/Dis(T1) Dis(T3)/Dis({T2)
B Max Ratio 1.008946322 1.000985222
W BL Ratio 1.006622517 1
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W Max Ratio
W BL Ratio

Middle Bay DOD 2005

Disl T2)/Dis(T1)
1012552301
10005355948

Dis(T2)/Dis(T2)
1.004132231
1
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Dis(T2)/Dis(T1) Dis(T3)/Dis(T2)
B Max Ratio 1.010638298 1.003238866
W EL Ratio 1.009615385 1.002380952
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Abstract
Progressive collapse is a disastrous phenomenon in structures that can happen due to
natural accident or human factors. In progressive collapse the sudden failure of a single
element collapse may cause considerable deformations that lead to the destruction of
whole structure .Hence analysis of structures against this phenomenon is necessary..
The purpose of this study is to analysis the resistance of steel structures with
intermediate moment frame against the progressive collapse phenomenon in the two
conditions , i.e. omitting corner or middle column .This analysis is based on DOD2005
and GSA2003 codes through using the method of alternate load path method .To do
this , nonlinear static and dynamic procedures on three dimentional models is carried
out by using the SAP2000 software . In dynamic analysis the subject of deleting
middle and corner columns in very short time(0.0025,0.005,0.01) is studied , and the
effect of the number of stories ,length and height of bays on progressive collapse
mechanism is evaluated. The analysis include target point maximum displacement,
plastic hinges creation , the amount of maximum positive and negative moments of
beams in damaged bays. Also displacement fluctuations of target point due to

instantaneous removal of column is investigated.

Key words

progressive collapse , nonlinear static procedure , nonlinear dynamic procedure |,

alternate load path method
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