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Experimental Study on Compression Behaviour of RC T-shaped Columns under
Combined Loads of Compression-bending-shear-torsion

YU Zhi-gang, SHAN De-shan
(School of Civil Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract: The bearing capacity of RC members affects each other in the state of composite stress, so the
research of composite stress has always been an important research topic in the design of concrete structures.
In order to study the compressive performance of T-shaped RC columns under the combined loads of
compression-bending-shear-torsion, 12 RC columns are equally divided into 4 groups and tested under the
combined stress state. Taking shear, bending moment and torsion as variables, the influences of combined
loads on the compressive bearing capacity, crack propagation and failure mode of RC columns, and the strain
of key points of concrete and longitudinal reinforcement under different working conditions are
discussed. According to the experimental analysis of 4 groups of T-shaped RC columns, the trend of the
compressive bearing capacity of RC columns under the combined load is summarized. According to the
description of the failure process of the crack and the analysis of the failure mode, the turning point from

eccentric compression failure mode to compression bending failure mode and the turning point from
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compression bending failure to compression bending and torsion are summarized, the reliability of the plastic

damage model is verified by the comparison test and calculation result, and the reliability of the test value is

also illustrated. On the basis of the test data and the existing formula, the calculation formula of the

compressive bearing capacity and the interaction diagram under the condition of the combined loads of

compression-bending-shearing-torsion are extended. The corresponding turning points under different failure

modes under the combined loads of compression-bending-shear-torsion are obtained. The test result shows that

the compressive bearing capacity decreases with the increase of bending moment, shear force and torsion. The

formula of the compressive bearing capacity of T-shaped RC column obtained from the test data can provide a

reference for the calculation of the compressive bearing capacity of the concrete columns subjected to

combined loads.

Key words: bridge engineering; compressive bearing capacity; compression test; T-shaped reinforced

concrete column; combined loads of compression-bending-shear-torsion
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Tab.1 Design parameters of reinforcement

G HE&/mm B/ iR Ji iRk B/ M Pa
NI(1) 8 8 400
NI1(2) 8 10 400
N1(3) 8 12 400
N2 6 15 400
N4 6 15 400
N6 6 3 400

B1 NAREIHERTMEAE (B46: mm)
Fig. 1 Dimensions and reinforcement of RC column
(unit; mm)
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Tab.2 Concrete performance indicators

HRETE bR Tl i) T3 T4
B 3 B/ MPa 34.56 34. 63 35.01 35.23
WP AR B/ MPa 30 235 30 361 30 574 30 702

e T,
x3 WEHFiERE
Tab.3 Properties of reinforcement

HE/ JRRBAL/ JENGRE, WRSREE, AR

BiR=)
mm we MPa MPa  ( x10° MPa)
HRB400 8 2 026 420 510 2.1
HRB400 6 2102 435 504 2.1
T F-Ti4 . TG B S JRE

\

B2 m#HFEE
Fig. 2 Loading device
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Fig. 3 Strain gauges on column (unit: mm)
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