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Abstract: When reinforced concrete (RC) frames undergo progressive collapse, the boundary con-
straint conditions of the failed region can affect the structural resistance mechanism. To investigate the
influence of peripheral structural constraints on the progressive collapse fragility of regular RC frames,
a fragility analysis method was employed to assess the progressive collapse resistance of typical regu-
lar RC frames. The fragility curves and robustness indicators of regular RC frames under different fail-
ure scenarios of internal and edge columns were systematically analyzed. The results showed that:
(1) when different internal columns or edge columns on the top floor of the structure were removed,
the peripheral structural constraints had significant effects on the progressive collapse fragility of the
RC frames. On other stories, due to the presence of multiple alternative load paths in the upper struc-

ture, the progressive collapse fragility curves under the removal of different internal and edge columns

» Y%E HHA:2024-03-21;1& B H #7 : 2024-06-12
BEETH: HEAKR L4 (52278491, 51908133) 4 248 [ AR FL# 3L 4 30 H (2022J05119)% Bl
EZ RN AMMEA (1990—) , B AF5e 61, L. EENE L TR M5 . E-mail: linkq@fzu.edu.cn

1187



were relatively similar. (2) Compared to edge column removal scenarios, the peripheral structural con-

straints had a more significant impact on the progressive collapse fragility under internal column remov-

al scenarios. (3) On the top floor of the structure, the stronger the peripheral structural constraints

were, the stronger the robustness of the RC frames against progressive collapse under the column re-

moval scenario became. When the peripheral structure around the removed column encompassed more

than two spans, the differences in progressive collapse fragility caused by different constraints became

relatively small. (4) When member cross-sections were consistent, the total number of stories in the

structure had little effect on the constraining effects of peripheral structure.

Keywords: reinforced concrete frame; peripheral structural constraints; progressive collapse; fragility

analysis; column removal
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Fig.3 Column removal scenarios of different frames
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Table 1 Design parameters of RC frames
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Fig.7 Robustness indicators of different internal column re-

moval scenarios (F6K4)
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Fig.8 Fragility curves of different edge column removal sce-

narios (F6K4)
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Fig.9 Robustness indicators of different edge column remov-

al scenarios (F6K4)
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