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An analytic model for axial load capacity and deformation capacity of
short columns of circular UHPC filled steel tube
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Southeast University, Nanjing 210096, China;
2. National Prestress Engineering Research Center, Southeast University, Nanjing 210096, China)

Abstract: Due to force equilibrium and deformation compatibility, the expressions of steel tube reduction coefficient and
core concrete strengthen coefficient were deduced to study the improvement of confinement of steel tube on axial
strength of ultra high performance concrete (UHPC) and the reduction of circumferential stress on axial strength of steel
tube. Based on the above two factors, an analytic model for load capacity of circular UHPC filled steel tube stub columns
was established, and the proposed model was compared with several conventional standard methods. According to the
equivalence principle of transverse confinement, the axial compressive constitutive model was established for circular
steel tube confined UHPC based on Mander model. Ideal elastic-plastic model was modified to take the effect of
circumferential stress into account for the axial compressive constitutive model of circular steel tube. The two above
models were used to simulate the axial compressive load-deformation curve of short columns with circular UHPC filled

steel tube. The results show that compared with several methods given by standards, the axial load capacity model shows
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good calculation precision and reliability, the axial compressive load-deformation curve given by the proposed model is

in good agreement with that of trial results.

Key words: concrete filled steel tube; ultra high performance concrete; axial load capacity; deformation capacity;

deformation compatibility
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Table 1 Parameters of specimens

B i 5 L/mm  D/mm #/mm IELE  f/MPa  HELY%  f/MPa & Ney/kN
CF2.5-1111 300 76.21 2.52 30.2 145.0 H 286 0.29 752
CF2.5-2 300 76.12 251 30.3 145.0 H 286 0.29 762
CF2.5-3 300 76.11 2.48 30.7 145.0 H 286 0.28 774
CF3-1 300 76.19 2.99 25.5 145.0 H 278 0.34 805
CF3-2 300 75.84 2.99 25.4 145.0 H 278 0.34 796
CF3-3 300 75.97 2.98 25.5 145.0 H 278 0.34 801
CF3.3-1 300 76.18 3.31 23.0 145.0 H 305 0.42 841
CF3.3-2 300 76.00 3.30 23.0 145.0 H 305 0.42 850
CF3.3-3 300 76.00 3.30 23.0 145.0 H 305 0.42 853
CF3.65-1 300 77.00 3.65 21.1 145.0 H 316 0.48 855
CF3.65-2 300 76.00 3.65 20.8 145.0 H 316 0.49 867
CF3.65-3 300 76.00 3.65 20.8 145.0 H 316 0.49 876
CFT1!17 300 110.00 5.00 22.0 127.4 x 310 0.51 1580
CFT2-1 300 113.00 6.50 17.4 127.4 I 321 0.70 2076
CFT2-2 300 113.00 6.50 17.4 127.4 X 321 0.70 2048
CFT3-1 300 110.00 5.00 22.0 129.7 H 310 0.50 1620
CFT3-2 300 110.00 5.00 22.0 129.7 H 310 0.50 1621
CFT4-1 300 110.00 5.00 22.0 129.7 H 320 0.52 1645
CFT4-2 300 110.00 5.00 22.0 129.7 H 320 0.52 1709
CFT4-3 300 110.00 5.00 22.0 129.7 H 320 0.52 1655
CFT5-1 300 113.00 6.50 17.4 129.7 H 321 0.69 2096
CFT5-2 300 113.00 6.60 17.1 129.7 H 321 0.70 2172
CFT6-1 300 113.00 6.50 17.4 164.2 H 321 0.54 2379
CFT6-2 300 113.00 6.50 17.4 164.2 H 321 0.54 2415
CFT7-1 300 108.00 6.50 16.6 158.6 H 391 0.72 2141
CFT7-2 300 108.00 6.50 16.6 158.6 H 391 0.72 2146
CFT8-1 300 110.00 5.00 22.0 164.2 H 320 0.41 1693
CFT8-2 300 110.00 5.00 22.0 164.2 H 320 0.41 1641
CFTS8-3 300 110.00 5.00 22.0 164.2 H 320 0.41 1734
BG1-1"! 400 133.00 3.00 443 119.9 x 290 0.23 2 000
BG1-2 400 133.00 3.00 443 119.9 I 290 0.23 2005
ZGl1-1 400 133.00 3.00 443 169.4 I 290 0.17 2300
ZG1-2 400 133.00 3.00 443 169.4 ¥ 290 0.17 2350
BG2-1 400 133.00 450 29.6 119.9 T 318 0.40 2250
BG2-2 400 133.00 450 29.6 119.9 T 318 0.40 2200
7ZG2-1 400 133.00 450 29.6 169.4 I 318 0.28 2700
7G2-2 400 133.00 4.50 29.6 169.4 I 318 0.28 2750
BG3-1 400 133.00 6.50 20.5 119.9 I 318 0.61 2300
BG3-2 400 133.00 6.50 20.5 119.9 X 318 0.61 2350
ZG3-1 400 133.00 6.50 20.5 169.4 T 318 0.43 2950
7G3-2 400 133.00 6.50 20.5 169.4 T 318 0.43 2950
BG4-1 400 133.00 8.50 15.6 119.9 I 290 0.76 2500
BG4-2 400 133.00 8.50 15.6 119.9 I 290 0.76 2550
ZG4-1 400 133.00 8.50 15.6 169.4 I 290 0.54 2950
7G4-2 400 133.00 8.50 15.6 169.4 ¥ 290 0.54 2960
BG5-1 400 133.00 10.00 13.3 119.9 T 376 1.21 3200
BG5-2 400 133.00 10.00 13.3 119.9 T 376 1.21 3100
ZG5-1 400 133.00 10.00 13.3 169.4 I 376 0.86 3450
7ZG5-2 400 133.00 10.00 13.3 169.4 I 376 0.86 3450
ZG6-1 400 133.00 12.00 11.1 169.4 I 376 1.09 3500
7G6-2 400 133.00 12.00 11.1 169.4 xT 376 1.09 3650
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Table 2 Comparison of loading capacities of specimens different methods

Tk ABITFIME/MN KB IINREZE % A IIER % AR KME/MN AR E SR ME/MN
BT 0.961 7.66 86.3 1.14 0.82
ACI 0.835 17.36 100.0 0.98 0.72
EC4 1.018 6.19 58.8 1.21 0.94
CECS28: 2012 1.056 8.37 17.5 1.22 0.94
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