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Abstract: The specification of dynamic increase factor ( DIF ) during the progressive collapse
design of RC frame structures was studied, and the influence of maximum plastic angle, height,
width, reinforcement ratio and the lengths of bay were studied systematically. The results
demonstrate that the DIF of different models has the same trend and the maximum is about 1. 13,
which is far less than that given by the GSA Standard. The DIF decreases with the increasing
plastic angle but increases with the increasing reinforcement ratio. The dynamic effect of RC
structures after removing the corner column is greater than that after removing the interior column.
Other factors, such as the aspect ratio, the lengths of bay, the section sizes and the loading
pattern, have no significant influence on the DIF.

Key words; RC frame structure; progressive collapse; dynamic effect; dynamic increase factor
(DIF) ; alternate load path method
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Table 1 The reinforcement area at

different yield rates mm?

el /% B EENAT BN EREAT ARSI
5 4 170 2 750 8 048
10 3 660 2 200 6 552
20 3 380 1 948 6 552
30 3242 1 800 6 552
40 3124 1 700 5 160
50 3 035 1 600 5 160
60 2 958 1520 5 160
80 2 864 2 430 5 160
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Fig. 3 DIF —6,/6,,, curve
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Table 2 The reinforcement area

of different aspect ratio mm?®

B3| PR RTINS AR
2x2 3 000 1 550 6 552
2x3 3130 1670 6 552
2 x4 3 200 1740 6 552
3 x2 3020 1 550 6 552
3 x4 3200 1750 6 552
3x6 3 240 1 800 6 552
4 x4 3200 1 745 6 552
4x6 3255 1 800 6 552
4 x10 3 300 1 880 6 552
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Fig. 4 Maximum vertical displacement
ratio of removing the corner column
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Fig. 5 Maximum vertical displacement ratio

of removing the interior column
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Fig. 6 The damage patterns of interior
and corner columns
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Table 3 The designed load and reinforcement area at different reinforcement ratios

5 Rl %/ %
N 1.87 2.18 2.53 2.91 3.32
B/ (KN-m ™) 25 30 35 40 45
I |- 4R T AL/ mm® 3200 3240 3200 3255 3300
B4 5 i A/ mm? 1 750 1 800 1745 1 800 1 880
1.16 1.16
114} 1.14}
112} 112}
110} 110}
S1.08} —=—1.87% S1.08}
a a
1.06 *—2.18% 1.06
—a—2.53%
1.04} —2.91% 1.04}
1.02+ —*—3.32% 1.02}
1.00 1.00
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Fig. 7 Maximum vertical displacement ratio of

different reinforcement ratio with the

corner column damage
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Table 4 Different span of beam and column

5 7 FE
m W RS /mm R/ mm® R/ mm® I R f/mm S 2 A%/ mm”
3.6 250 x 350 1237 600 400 x 400 3616
4.2 250 x 400 1 580 810 400 x 400 5160
4.8 250 x 450 1970 1 100 400 x 400 4 928
5.4 250 x 550 2275 1 180 450 x 450 6 552
6.0 300 x 600 3 000 1 550 500 x 600 6 552
6.6 300 x 650 3 550 2 000 500 x 600 8 048
7.2 350 x750 4120 1 990 600 x 600 8 048
1.16 AL I 6 T 1 48 o 22 A 2 P 1 5 3 g R
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Fig. 9 Maximum vertical displacement ratio of different
bays with the corner column damage
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Fig. 10 Maximum vertical displacement ratio of different
bays with the interior column damage
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