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Calculation of Axial Bearing Capacity of Rectangular Concrete-filled
Steel Tube Short Column Based on Twin Shear
Unified Strength Theory

WANG Juan, ZHAO Jun-hai, WU Sai, LIU Zhao
(School of Civil Engineering, Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: Considering the difference between restriction effect on core-concrete provided by broad
faces and that provided by narrow faces of the rectangular steel tube appropriately, the lateral
pressure of rectangular steel tube towards core-concrete was equivalent to the uniform lateral
pressure towards it. Based on the twin shear unified strength theory, the force of core-concrete in
the rectangular steel tube was analyzed. The simple and practical calculation formula of the axial
bearing capacity of rectangular concrete-filled steel tube short column was proposed, meanwhile,
the influencing factors on the bearing capacity were analyzed. The calculation results in the paper
were compared with the experiment results and the calculation results in relevant documents,
coinciding well with each other. The result shows that the formula deduced in the paper has good
applicability and the solution has an important practical value.
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Fig.1 Forces of Rectangular Steel Tube
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Tab.1 Comparisons Between Calculation Results and Experiment Results of Bearing Capacities
LI ‘ - Mpd s / : |
a/mm | b/mm | ¢/mm [Ay/mm®|A,/mm?| A./mm® |fy,/MPalf./MPa| 7, |Ne/kN| No/kN| N/KN | NepNo ' | Nep N1
s P
1 ]100.0 | 100.0 | 3.96 760. 64| 760.64| 8 478.73|254.20| 23.60 [0.984 651 587 614.03] 1.109 0 1. 060 2
2 | 150.0 | 200.0 | 3.96 |1 156.64|1 552.64|27 290.73|254.20]| 23.60 |0.925| 1450 1333 |1370.17| 1.087 8 1.058 3 | 3k
3 1200.0 | 200.0 | 3.96 |1552.64|1 552.64|36 894.73|254.20| 23.60 |0.910| 1724 1660 |1693.00| 1.0386 1.018 3 [3]
4 1200.0 | 300.0 | 4.94 |1927.19|2 915.19|55 157.61|245.80]| 23.60 |0.890| 2 579 2492 |2 552.44] 1.034 9 1.010 4
5 1 150.0 | 200.0 | 4.00 |1 168.00|1 568.00|27 264.00|284.86| 22.06 |0.925| 1423 1381 |1422.06] 1.030 4 1.000 7 "
6 | 150.0 | 300.0 | 4.00 |1 168.00[2 368.00[41 464.00|284.86| 22.06 [0.904| 1993 1922 |1976.61| 1.0369 1.008 3 it
7 | 200.0 | 300.0 | 4.00 |1 568.00[{2 368.00[56 064.00|284.86| 22.06 [0.890| 2 410 2358 |2 404.78] 1.022 1 1.002 2 L
8 80.0 | 120.0 | 5.00 750.00[1 150.00| 7 700.00{343.30| 27.37 |0. 986 900 863 990. 81| 1.000 0 0.958 8
9 80.0 | 120.0 | 5.00 750.00[1 150.00| 7 700.00{343.30| 28.64 |0.986 900 873 971.18] 1.021 5 0.978 2
10 80.0 | 120.0 | 5.00 750.00]1 150.00| 7 700.00{357.50| 28.01 |0. 986 920 895 968. 26| 0.970 9 0.929 5 i
11 80.0 | 120.0 | 5.00 750.00[1 150.00| 7 700.00{386.30| 28.01 |0. 986 950 950 987.90] 0.963 0 0.9211 it
12 80.0 | 120.0 | 5.00 750.00]1 150.00| 7 700.00|386.30| 25.46 |0. 986 950 930 906. 94| 1.042 9 0.992 3 ]
13 80.0 | 120.0 | 5.00 750.00]1 150.00| 7 700.00|384. 70| 25.46 |0. 986 900 927 916. 72| 1.030 9 0.981 8
14 80.0 | 120.0 | 5.00 750.00[1 150.00| 7 700.00{384.70| 28.01 |0. 986 910 945 938.07| 1.027 9 0.980 7
15 76.6 | 152.3 | 3.00 441. 60| 895.80(10 328.78|430.00| 25.02 |0.975 819 834 868.17| 0.982 0 0.943 4
16 76.5 | 152.8 | 4.47 643.95[1 326.07| 9 719.18(383.00| 21.59 [0.975| 1 006 964 |1 016.21| 1.043 6 0.989 9
17 | 101.8 | 152.4 | 4.32 842,231 279.41|13 392.68[413.00| 21.59 [0.960| 1 144 1165 |1 214.86] 0.9820 0.941 7 | 3¢k
18 | 102.8 | 152.7 | 4.57 897.82|1 353.91|13 445.83|365.00| 19.84 [0.959| 1 224 1088 |1140.51] 1.1250 1.073 2 |[20]
19 | 101.3 | 151.4 | 5.72 |1 093.44|1 666. 58|12 576.81|324.00| 19. 84 |0.960| 1 335 1144 |1 207.92] 1.167 0 1.105 2
20 1102.1 | 152.4 | 7.34 |1 391.08]2 129. 48|12 039.48]358.00| 19.84 [0.960| 1691 1499 |1568.96] 1.128 1 1.077 8
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