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Research on Low-cycle Fatigue Life of CFST Circular Columns
Based on Ductility Failure Criterion

XING Guo-hua, RAN Yu, KOU Wen-fei, FU Guo, LIU Bo-quan
(School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: Applying the equivalent ductility failure criterion of the reinforced concrete (RC)
structure to the low-cycle fatigue life of concrete-filled steel tubular (CFST) circular columns,
the computing method of the low-cycle fatigue life of CFST circular columns was presented. The
first excursion failure and cumulative damage were comprehensively taken into account. The
fitted curve of the low-cycle fatigue life of CFST circular columns was built, and the correlation
coefficient of the fitted formula was 0. 971. In addition, the suggested computing method was
verified using low-cycle fatigue experiment data of 23 CFST circular columns. Results shows that
the suggested computing model can better reflect the fatigue life of CFST circular columns under
different displacement ductilities.

Key words: concrete-filled steel tubular circular column; ductility; low-cycle fatigue life; failure

criterion; yield curvature
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Tab.1 Parameters of Low-cycle Fatigue

Experiment of RC Columns

W | S/ fe/ fw! A | gk

45 | MPa MPa MPa ! BmafE | WH

CF-1 | 33.3 411.5 | 328.8 0.23 20y 268. 0
CF-2 | 35.8 411.5 | 328.8 0.23 34y 7.5
CF-4 | 39.0 411.5 | 328.8 0.23 44, 2.0
CF-6 | 38.4 411.5 | 328.8 0.23 | 2.54, 13.0
CF-7 | 36.6 411.5 | 328.8 0.23 | 1.54, |1048.0
CF-11| 40.8 374.9 | 304.8 0. 40 20, 21.0
CF-20| 44.9 374.9 | 304.8 0.23 |2.25A,| 135.0
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Tab. 2 Parameters of Low-cycle Fatigue Experiment of CFST Circular Columns

T HRR/ | WERE B, HEw/ £ /MPal 7,/ MPa| PN g | R o ., JEIRAL | iR | In#k
mm | J&/mm mm K% #/mm | ZEH | KL
L-CFST57-C2 330 5.78 57 1 500 37 293 1 300 | &5 1 Jn 2% 2 4,545 0.349 | 20.926 | 1.434 | 170
L-CFST57-C4 | 330 5.78 57 1500 37 293 | 1300 |ZEimzk| 4 | 4.545 | 0.349 | 20.926 | 2.867 | 28
L-CFST57-C6 | 330 5.78 57 1500 37 293 | 1300 |ZiEimEk| 6 | 4.545 | 0.349 | 20.926 | 4.301 | 12
L-CFST110-C2-1| 330 3.00 | 110 1500 34 1300 | % imak| 2 | 4.545 | 0.399 | 19.319 | 1.553 | 86
L-CFST110-C2-2| 330 3.00 | 110 1500 34 3t 1300 | Zsmimak| 2 | 4.545 | 0.399 | 19.319 | 1.553 | 88
L-CFST110-C4 | 330 3.00 | 110 1500 34 3 1300 | Zehimak| 4 | 4.545 | 0.399 | 19.319 | 3.106 | 24
L-CFST110-C6-1| 330 3.00 | 110 1500 34 356 | 1300 |ZiEimak| 6 | 4.545 | 0.399 | 19.319 | 4.659 | 13
L-CFST110-C6-2| 330 3.00 | 110 1500 34 356 | 1300 |ZtEimzk| 6 | 4.545 | 0.399 | 19.319 | 4.659 | 14
L-CFST112-C2 | 336 3.00 | 112 1500 39 270 1300 |ZtEimak| 2 | 4.464 | 0.349 | 21.433 | 1.400 | 84
L-CFST112-C4 | 336 3.00 | 112 1500 39 270 1300 |ZiEimak| 4 | 4.464 | 0.349 | 21.433 | 2.799 | 32
S-CFST57-C2 | 325 5.75 57 1500 37 272 1300 |ZiEimak| 2 | 4.615 | 0.364 | 20.669 | 1.451 | 92
S-CFST57-C4 | 325 5.75 57 1500 37 272 1300 |ZiEimzk| 4 | 4.615 | 0.364 | 20.669 | 2.903 | 18
S-CFST57-C6 | 325 5.75 57 1500 37 272 1300 |ZiEimzk| 6 | 4.615 | 0.364 | 20.669 | 4.354 | 10
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