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Design Method to Resist Progressive Collapse for a Three-Story RC Frame
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(Department of Civil Engineering, Key Laboratory of Structural Engineering and Vibration of China Education Ministry, Tsinghua University, Beijing, 100084)

Abstract: Currently, the progressive collapse of the structures has become a serious threat to the public safety. Since the collapse of
the Ronan Point Tower in United Kingdom in 1968, North America and Europe have researched on this issue for more than 30 years
and developed relevant design codes and design guides, such as GSA 2003, DoD 2005 and EuroCode 1. However, codes in China
have not yet proposed in detail on the resistance of progressive collapse. Hence, based on the design process proposed in DoD2005,
the capacity to resist progressive collapse of a typical Chinese 3-story reinforced concrete (RC) frame is analyzed. Then the frame is
re-designed with the Tie Force Method and the Alternate Path Method proposed in DoD 2005 to provide examples for the
progressive collapse prevention design for Chinese frame structures. And some problems when applying foreign code to Chinese

buildings are pointed out.
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Fig. 1 Plan view of standard story
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Fig. 2 Perspective view of the frame
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Fig. 3 Structural reinforcement at first floor
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Fig. 4 Finite element model in Marc
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Fig. 5 Columns to be removed in the analysis
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Fig. 6 Failure mode of the frame after the corner column at the first

floor is removed
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Fig. 7 Failure mode of the frame after the long-side column at the
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Fig. 8 Failure mode of the frame after the short-side column at the

first floor is removed
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Fig. 9 Failure mode of the frame after the internal column at the

first floor is removed
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Table 1 Comparison for collapse modes between original frame and

TF-designed frame: the first floor
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Table 2 Comparison for collapse modes between original frame and

TF-designed frame: the second floor
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Table 3 Comparison for collapse modes between original frame and
TF-designed frame: the third floor
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Table 4 Comparison for consumption of longitudinal reinforcement in
beams (unit: ton)
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