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Fig. 2. Flowchart of progressive collapse analysis
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Fig. 3. Structural performance levels
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Fig. 4. Member effort-deformation curves for displacement control efforts
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Table 1. Sections used in the S-story frame
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SsLS 5o ygiw 1PB240 IPB220 IPB220
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Table 2. Sections used in the 10-story frame
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Table 3. Sections used in the S-story frame
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Fig. 6. Stress ratio of members in a 5-story structure
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Fig. 7. Applying the internal forces of the column number 16 in the opposite direction to the structure
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Table 4. Acceptance parameters and criteria for bending behavior of beams and columns in non-linear method
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Fig. 8. The formation of the hings of the S-story structure under the removal of the inner column
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Table 5. Displacement and acceleration of the floors of the 5-story frames studied under the removal of
the middle column
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Fig. 9. Axial force diagram of members at the end of loading a) End of progressive collaps analysis b)
End of gravity loading
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Fig. 10. Formation of hings under progressive failure for a 10-story structure a) Removing the inner
column b) Removing the corner column
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Fig. 11. Diagram of bending moment of members at the end of loading a) End of progressive collaps
analysis b) End of gravity loading
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Table 6. Displacement and acceleration of the floors of the 10-story frames studied under the removal
of the middle column

&S ol
Lol obs Ll ol G b i S bl
X . (CIII)JS L s

@ @k (cm) oty

(cm) las
BANA A -#IY0 -#I\Y --N\Y Y
<IYO AN EdALd -Fl-Y -+ /YY Y
DARs v/eA -#IYY -0/A¥F ERARS ¥
<IYY LEUN -#IYA B4 -+IfY 0
YA QAR =FIV. ENAAY -+ /0% 4
<A AR -7V -0/IF¥ —-[FY v
AN AR -#IYY -0.0% v A
YA AR -#IY0 -O/FA -+/NY 4
AR <\Y -7y -0/fY —-+/Y \E
<IYY AR -#IYY VAR BAYd ARl

A Gghw Bl Cod anllhedjgo dib Vo OB OlLL UiS Ol 5 abula Y Joun

Table 7. Displacement and acceleration of the floors of the 10-story frames studied under corner col-
umn removal
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Fig. 12. The results of progressive collaps analysis for a 10-story structure a) Maximum displacement of
floors under gravity loading and progressive collaps b) Maximum acceleration of floors under progres-
sive collaps loading
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Fig. 13. Horizontal and vertical displacement of the nodes above the deleted column a) Horizontal and
vertical displacement history of node 10 (above the deleted column) in the corner column removal
scenario b) Horizontal and vertical displacement history of node 12 (above the deleted column) in the
middle column removal scenario
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Fig. 14. Plastic Hings under progressive collapse for 15-story frame by removing a) the inner column b)
the corner column
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Table 8. Displacement and acceleration of the floors of the 15-story frames under the removal of the
middle column
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Table 9. Displacement and acceleration of the floors of the 15-story frames under the removal of the corner column
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Fig. 15. Maximum displacement of floors under gravity loading and progressive failure for a 15-story structure
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Hinge Results
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