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Fig.3 Experimental instrumentation for compression tests
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Fig. 4 Axial load-displacement curves of specimens
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Fig. 6 Comparison of bearing capacity for specimens Fig. 7 Comparison of strength-to-weight
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Fig. 8 Load-strain curves of specimens
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Fig. 10 Confinement zones of concrete in LSRC column
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Tab. 4 Design parameters and analysis results for FE

G5 fo/MPa Sx/MPa s/mm l; /mm t/mm s./mm N /kN
S-b 21.3 357 150 70 5 500 3583
S-C2 26.3 357 150 70 5 500 4014
S-C3 31.3 357 150 70 5 500 4436
S-C4 36.3 357 150 70 5 500 4860
S-C5 41.3 357 150 70 5 500 5239
S-S2 21.3 257 150 70 5 500 3268
S-S3 21.3 307 150 70 5 500 3407
S-S4 21.3 407 150 70 5 500 3722
S-S5 21.3 457 150 70 5 500 3853
S-h2 21.3 357 100 70 5 500 3665
S-h3 21.3 357 200 70 5 500 3536
S-h4 21.3 357 250 70 5 500 3482
S-h5 21.3 357 300 70 5 500 3474
S-12 21.3 357 150 60 5 500 3456
S-13 21.3 357 150 65 5 500 3522
S-14 21.3 357 150 75 5 500 3656
S-15 21.3 357 150 80 5 500 3722
S-t2 21.3 357 150 70 3 500 3236
S-13 21.3 357 150 70 7 500 3900
S-t4 21.3 357 150 70 9 500 4291
S-t5 21.3 357 150 70 11 500 4644
S-p2 21.3 357 150 70 5 200 4276
S-p3 21.3 357 150 70 5 300 3875
S-p4 21.3 357 150 70 5 400 3676
S-p5 21.3 357 150 70 5 600 3564
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Axial compression behavior of a novel lattice
steel reinforced concrete column

ZOU Yun', DING Jie', WANG Chengquan', XIA Yu', FENG Jiansen’, ZHANG Yining'

(1. School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, Jiangsu, China;

2. Jiangsu Huajiang Xiangrui Modern Architecture Development Corporation, Yangzhou 225253, Jiangsu, China)

Abstract: This paper investigates the axial compression behavior of a novel lattice steel reinforced
concrete (LSRC) column. Four specimens were subjected to axial compression to compare the
mechanical properties of LSRC columns and concrete-filled steel tube columns with those of encased
concrete (CFTEC columns). The effect of batten plate spacing in LSRC columns on mid-span strain
was also investigated. Furthermore, three-dimensional models of the specimens were built in finite
element (FE) software to understand the failure processes and interactions between the components of
LSRC columns under compression. The results show that LSRC columns have higher bearing
capacities and strength-to-weight ratios than CFTEC columns because the embedded reinforcement
cages effectively delay the rapid crushing of the concrete covers. Also, the pressure resistance of the
mid-span steel angle can be more fully utilized in LSRC columns; however, an increase in batten plate
spacing reduces the effects of confinement of the mid-span concrete cover. Furthermore, models built
in FE software can accurately simulate the mechanical behavior of LSRC columns in the elastic-plastic
phase. The reinforcement cage and inner steel angle have good confining effects. Based on the results
of experiments and FE analysis, a formula for calculating the ultimate bearing capacity of LLSRC
columns is proposed. The predicted ultimate bearing capacities agreed well with the results of FE
analysis.

Keywords: finite element; composite column with angle; axial compression; bearing capacity; force

mechanism



