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Simplified Calculation Method of Elastic-plastic
Displacement Capacity for Double-column Bent

SHEN Xing, YE Aijun, WANG Xigowei
(State Key Laboratory for Disaster Reduction of Civil Engineering,
Shanghai 200092, China)

Abstract: Based on the current research for ductility capacity
of single-column pier, a simplified calculation method of
elastic-plastic displacement capacity for double-column bent
was obtained by analyzing the effects of dynamic axial force
elastic-plastic
With the
proposed simplified calculation method of double-column bent,

and plastic hinge mechanism on the

displacement capacity of double-column bent.

the obtained yield tip pier displacement was larger than that
calculated by pushover analysis and the accuracy was within
the acceptable range. When the axial compression ratio was
within 5% ~ 20% and the slenderness ratio was within 5~
10, the calculated tip pier collapse displacement was within
20% . With the increasing of the slenderness ratio and the
decreasing of axial compression ratio, the tip pier collapse
displacement by the proposed simplified calculation method

was less than that by pushover, therefore, the proposed
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simplified calculation method was safe.

Key words: double-column bent; dynamic axial force; plastic

hinge mechanism; pushover analysis; elastic-plastic

displacement capacity
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Tab.1 Comparison of yield displacement and plastic displacement

BRI JEB IR AR AL

Ik AR IBPEN RS R Ak

IR/ KA g AREEm P HiE/m AR/ B2/%
2.5 0.005 0 0.005 3 6. 00 0.028 8 0.035 8 24. 31
5 5.0 0. 020 3 0.0210 3. 45 0.108 5 0,104 7 —3.50
7.5 0. 046 3 0.047 3 2.16 0.242 9 0,206 3 —15.07
10.0 0.082 5 0.084 1 1.94 0.427 2 0.340 5 —20. 29
2.5 0. 005 6 0.005 8 3.57 0.021 3 0.026 9 26. 29
10 5.0 0.021 3 0.023 1 8. 45 0.086 3 0,087 7 1.62
7.5 0.048 8 0.0519 6. 35 0.1815 0.155 0 —14. 60
10.0 0.087 5 0.092 3 5.49 0.318 3 0.255 9 —19. 60
2.5 0.005 9 0. 006 7 13.56 0.0117 0.017 0 45, 30
2 5.0 0.023 8 0.027 0 13.45 0.046 3 0.049 8 7.56
7.5 0.053 8 0. 060 6 12. 64 0.097 4 0.098 0 0. 62
10.0 0. 096 3 0.107 8 11. 94 0.170 4 0.161 8 —5.05
2.5 0. 006 4 0.008 1 26, 56 0,007 6 0.0119 56. 58
30 5.0 0.025 9 0.032 5 25,48 0.0300 0,034 9 16. 33
7.5 0.058 8 0.073 1 24, 32 0.066 3 0. 068 7 3. 62
10.0 0.103 8 0.1300 25. 24 0.112 4 0.1135 0. 98
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£2 BIFBITLLE
Tab.2 Comparison of collapse displacement
N N N N N N
2.5 0.033 8 0.041 0 21, 30 0.062 0 0,055 0 12.72
5 5.0 0.128 8 0.125 7 —2.41 0.207 0 0.217 5 —4, 83
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20 5.0 0.070 0 0.076 7 9.57 0.133 8 0.129 4 3.41
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10.0 0. 266 7 0. 269 6 1. 09 0.495 3 0.5113 —3.13
2.5 0.014 0 0.020 0 42, 86 0.033 4 0.024 8 34. 90
30 5.0 0.055 9 0. 067 4 20. 57 0.120 5 0.098 4 22,42
7.5 0.1250 0.1419 13.52 0.2615 0,220 4 18. 66
10.0 0.216 2 0.243 5 12,63 0.455 9 0.3897 16. 98
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