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Research on Axial Compression Ratio Limits of HSC Columns

Confined with High-strength Stirrups
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Abstract: In order to study the seismic behavior and axial compression ratio limits of high-
strength concrete (HSC) columns confined with high-strength stirrups, the lateral low cyclic
loading tests of ten HSC columns confined with high-strength complex stirrups under high axial
compression ratio were carried out. Through theoretical deduction and regression analysis of large
numbers of test data, the axial compression ratio limits of HSC columns at different seismic levels
were proposed. The study results show that the displacement ductility coefficient of columns
under high axial compression ratio, even excessive axial compression ratios, will meet the seismic
requirements of being equal or greater than 3, when the volume stirrup ratio is greater than
1.2%. So using high-strength stirrups closely spaced is an effective measure to ensure the HSC
columns good ductility and enhance the axial compression ratio limits.
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Tab.1 Design Parameters of Specimens
HSC-S1-1 300 300 | 4#16 | 2.98 72.0 50 1.92 952 0. 394 4 0.572
HSC-S1-2 NI 300 300 | 4#16 | 2.98 74.0 80 1. 20 952 0. 240 4 0.572
HSC-S1-3 RN 300 300 | 4416 | 2.98 80.5 50 1.92 952 0.362 4 0. 450
HSC-S1-4 300 300 | 4#16 | 2.98 86. 4 80 1. 20 952 0.210 4 0. 450
HSC-S2-1 300 300 | 4#16 | 2.98 72.6 50 2.48 952 0.505 4 0.572
HSC-S2-2 HFI 300 300 | 4#16 | 2.98 80.0 80 1.55 952 0.294 4 0. 555
HSC-S2-3 AR Vi 300 300 4416 | 2.98 76.0 50 2.48 952 0.488 4 0. 500
HSC-S2-4 300 300 | 4#16 | 2.98 88.0 80 1.55 952 0. 267 4 0. 500
HSSC-S3-1| k84 300 300 | 4#16 | 2.98 76. 2 50 2.48 952 0. 487 4 0. 500
HSSC-S3-2 | AP IR HEdf /5 | 300 300 | 4416 | 2.98 75.1 50 2.48 952 0. 495 4 0. 560
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Fig.2 Bending Sequence of Continuous Complex Stirrup and
Skeleton of Groined Complex Rectangular Spiral Stirrup
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Tab.2 Measured Values of Physico-mechanical

Property of Steel Bars
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Fig. 3 Hysteresis Curves of Specimens
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Tab.3 Measured Load, Displacement and Ductility Coefficients of Specimens at Various Stages

TF R B Jet A By B e BR By B (OREFTR R e BR N2 £
KA | PR | PR | EMREAE | RO R .
0.85P,/kN p PRL 0 CESH
P../kN Acr/mm P,/kN Ay/mm A,/mm
203 5.7 236.0 6.49
HSC-S1-1 4.93 1/32.6
—199 —5.0 —237.3 —7.01 —294.8 —34.55 4.93 1/32.6
200 5.0 214.8 5. 36 258.8 22.10 4.12 1/50.9
HSC-S1-2 3.11 1/66.0
—205 —3.9 —256.8 —5. 60 —306. 1 —11.97 2.13 1/94.0
203 4.7 250.0 6.53 282.4 19.97 3.06 1/56. 3
HSC-S1-3 4.66 1/37.3
—192 —5.6 —213.0 —6.41 —239.0 —40. 30 6.29 1/27.9
198 4.9 240.9 7.73 245.0 27.87 3.61 1/40. 4
HSC-S1-4 3.33 1/41.4
—198 —4.2 —265.2 —8.59 —297.9 —26.42 3.08 1/42.6
152 3.4 192. 4 4.49 238.5 34.07 7.59 1/33.0
HSC-S2-1 6.72 1/34.4
—152 —3.0 —217. 4 —5.25 —194.2 —31.35 5.97 1/35.9
149 4.0 190. 8 5.35 220.8 23.03 4.30 1/48.8
HSC-S2-2 4.70 1/43.9
—149 —2.5 —209.1 —5.55 —234.1 —28.19 5.08 1/39.9
202 4.4 267.3 6. 85 278.9 30.45 4.45 1/36.9
HSC-S2-3 4.23 1/39.6
—193 —4.6 —230.9 —6.57 —256.4 —26. 38 4.01 1/42.6
200 3.7 300. 0 5.79 328.1 25.37 4. 38 1/44.3
HSC-S2-4 3.26 1/47.1
—195 —5.4 —243.7 —8.87 —249.1 —22.41 2.53 1/50. 2
202 4.7 228.2 5.79 222.8 33. 40 5.77 1/33.7
HSSC-S3-1 5.20 1/32.4
—202 —5.4 —245.5 —7.58 —222.6 —36. 14 4.77 1/31.1
148 2.3 213.0 4.82 257.1 22.56 4.68 1/49.9
HSSC-S3-2 5.36 1/41.2
—154 —3.6 —232.6 —5.36 —259.3 —32.03 5.98 1/35. 1
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Fig. 4 Relation of Ultimate Compressive

Strain and Volume Stirrup Ratio
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Fig. 5 Relation of Axial Compressive Ratio

Limits Increase and Volume Stirrup Ratio
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Tab.4 Compression Ratio Limits of HSC Columns

Confined with High-strength Stirrups
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