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Tab. 3 The main parameters of the feature points

BAEmS PIkN)  Ay(mm)  (EATGN)  A(mm)  A,(mm) © B

COASC-1  1535.5 8. 460 222270 7.299 8. 987 1.23 0. 586
COASC-2  1716.0 9. 340 244630 7.734 10.304  1.33 0. 619
COASC-3  1898.5 9. 250 272820 7.567 10.160  1.34 0. 623
COASC-4  2028.5 6.510 343450 6. 027 7.059 1.17 0.571
COASC-5  1951.5  10.040 248060 8.328 10.750  1.29 0. 610
COASC-6  1967.5  10.380 242050 8. 433 11.500  1.36 0. 625
COASC-7  2020.5 9. 780 267310 7.893 10.280  1.30 0. 614
COASC-8  2382.5 8. 690 307560 7.990 8. 840 1.11 0. 548
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Fig. 8 Effect of batten plate spacing on elastic stiffness
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Fig. 9 Effect of batten plate spacing on ductility coefficient
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Fig. 11 Effect of concrete strength on bearing capacity
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Fig. 12 Effect of concrete strength on elastic stiffness
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Fig. 13 Effect of concrete strength on ductility coefficient
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Tab. 4 Results comparison of calculation and test
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Ps(kN)  Ps/PT Ps(kN)  Py/PY Ps(kN) Py/PT Ps(kN)  Ps/PY Pu(kN)  P4/PL

COASC-1 1535.52  2481.58 1.62 1872. 38 1.22  980.51  0.64 1502. 45 0.98 2109. 67 1.37
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COASCH4 2028.57  2787.71 1. 37 2070. 05 1.02  1075.29 0.53 1662. 10 0.82 2330. 18 1.15
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Mechanical Performance Experiment and Bearing Capacity
Calculation of Middle Long Columns Made of Angle Steel
Restrained Concrete and Subjected to Axial Compression

CHEN Zong-ping'*, TAN Kang-hao', XU Jin-jun', LI Wei-ning""*
(1. Guangxi University. College of Civil Engineering and Architecture, Nanning 530004, Guangxi, China; 2. Key Laboratory of Disaster
Prevention and Structural Safety of Ministry of Education, Nanning 530004, Guangxi, China; 3. Guangxi Traffic Vocational and

Technical College, Nanning 530023, Guangxi, China)

Abstract: In order to study the mechanical properties of middle long column made of angle steel
restrained concrete and subjected to axial compression, taking slenderness ratio, batten plate spacing
and concrete strength as experimental parameters, static loading experiment for 8 middle long column
specimens was carried out. Through experiment, the failure mode of specimen was observed, its main
mechanical indices, such as ultimate bearing capacity, stiffness, displacement ductility and energy
dissipation coefficient were obtained. The influence of above parameters on mechanical property
indices of specimen was analyzed. The bearing capacity of specimen was calculated and analyzed based
on unified strength theory, limit theory and superposition theory respectively. Results show that
columns with small slenderness ratio are prone to be damaged on its end, and columns with larger
slenderness ratio are prone to be damaged at column middle; the smaller the batten plate spacing is,
the greater the ultimate bearing capacity and deformation capacity are; with the concrete strength
increase, the ultimate bearing capacity and initial elastic stiffness increase but both displacement
ductility and energy dissipation capacity decrease. The calculated values from unified strength theory
are slightly larger than experimental results, while the calculated values from both limit theory and
superposition theory are smaller than experimental results.

Keywords: angle steel restrained concrete; middle long column; axial compression; mechanical

property; bearing capacity
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