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Tab.1 Main experimental results of specimens

W R t/min n A N/kN V,/kN A,/mm V./kN A./mm A,/mm
71 — 0.2 1.78 500 309.7 9. 30 369. 3 13. 26 16. 04
72 60 0.2 1.78 500 256. 1 8.99 297.4 12.94 13.25
73 90 0.2 1.78 500 234.6 10. 14 269.5 13. 25 14. 80
74 120 0.2 1.78 500 196. 4 9.28 230. 8 13.21 13.95
75 60 0.1 1.78 250 223.9 9. 86 267.3 16. 92 18.51
76 60 0.3 1.78 750 249.7 7.51 288. 3 11.59 13.27
77 90 0.2 1.58 500 234.7 8.95 284.2 11.78 12. 11
78 90 0.2 1.98 500 219.2 9.77 251.4 14. 31 14. 51
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Fig.1 Hysteretic curves of specimens
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Fig. 2 Nondimensional typical hysteretic loop
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Fig. 3 Skeleton curves of specimens
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Fig.4 Relationship between accumulated hysteretic dissipated energy and displacement angle
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Fig. 5 Relationship between strength degradation and displacement angle
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Hysteretic Behaviors and Damage Assessment of
Concrete Short Columns after Fire

LIN Yan-qing, XU Yu-ye, YANG Qing-wen, LUO Yi

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract: Based on the pseudo-static test data of seven reinforced concrete (RC) short columns after fire and one cont-
rastive unfired specimen, the effects of fire exposure time, axial compressive ratio and shear span ratio on the hysteretic
behaviors were analyzed. Combining strength degradation analysis which reflects the damage development process of the
specimens, the Park’s damage model was adopted to assess the damage of aseismic behavior of specimens unfired and after
fire. An assessment index of fire on aseismic performance damage was proposed. The results show that: the hysteretic
curves and hysteretic rules of RC short columns after fire are similar to the column unfired, but the stability of RC short
columns after fire is much poorer than the column unfired. The accumulated hysteretic dissipated energy of short columns
decreases with increasing fire exposure time and with decreasing the axial compressive ratio and the shear span ratio. Un-
der the same displacement angle, the strength degradation increases with increasing fire exposure time, the axial compres-
sive ratio and the shear span ratio. There exist some disadvantages in Park’s damage model to estimate damage index of
the aseismic behavior of reinforced concrete short columns before and after fire.

Keywords: reinforced concrete; short column; fire; hysteretic dissipated energy; strength degradation; damage assess-

ment
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