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Experiment on Additional Torsion of L-shaped Column Frame and
Bearing Capacity Analysis of Shear and Torsion

DIAO Bo, WANG Qian, SUN Yang, LI Shu-chun, LUO You-xin
(Department of Civil Engineering, Beihang University, Beijing 100083, China)

Abstract: The torsion effect of L-shaped column under low cyclic loading was discussed based on
the experiment. The bearing capacity calculation method of shear and torsion of component under
combined forces was gained by referring to standard, at the same time, the influence of additional
torque to L-shaped column was quantitatively analyzed. The result shows that the torsion
performance in single L-shaped column is different with that in column frame; the former is
sensitive to loading angle of horizontal load, and its additional torque influence can not be ignored
under asymmetric loading, meanwhile, the composite action of bending., shear and torsion in
design should be considered in terms of the re-torsion capacity of latter, as a part of the structure
that works together is advanced obviously.

Key words: special-shaped column frame; torsion effect; L-shaped column frame; shear and tor-
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Tab.1 Measured Mechanical Property

Indexes of Concretes MPa
KA 5 S RBUESRE fe BAERPLE R /o
YXZ-1 21.53 16. 36
YXZ-2 23.67 17.99
YXZ-3 28.21 21. 44
YXZ-4 24.52 18. 64
YXZ-5 24,63 18.72
YXZ-6 25.31 19. 24
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Tab.2 Measured Mechanical Property Indexes of Rebars
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Fig.2 Loading Equipment of Specimen(Unit: mm)
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Tab.3 Measured Results of Bearing Capacity of Specimens at Main Stages
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far#k Py/kN|S B yi/mm|fif 2k Pz /KN\L S yo /mm|fif 3K Ps /KN ys/mm|fif 3% Py /kN|(i# yi/mm

1E [ 6.99 2.0 20.72 18.0 23.78 28.0 23.18 45.0 2.5
YXZ-1
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YXZ-2
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YXZ-3

JZ i) 3.21 1.8 20. 32 12.0 28.10 30.0 23.00 60. 0 5.0
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Tab. 4 Ratios of Torsion Distortion of Specimens
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Tab.5 Ratios of Measured Maximal Torque and Crack

Torque of Specimens
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Tab. 6 Ratios of Measured Maximal Torque and Critical

Bearing Torque of Web and Flange of Specimens

iit{t{: W/ Wi/ w./ To/ Tax/ Toax *
4% |10° mm®|10° mm?|10° mm?*| (kN « m) | (kN *m) | TS !

YXZ-1 1. 08 0. 38 1. 46 1.82 1.51 0. 83
YXZ-2 1. 08 0. 38 1. 46 1.82 1.54 0. 85
YXZ-5 1. 08 0. 38 1. 46 1.82 0. 80 0. 44
YXZ-6 1. 08 0. 38 1. 46 1.82 0.74 0.41
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Fig. 10 Layout of Displacement Transducers( Unit: mm)
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