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EXPERIMENTAL STUDY ON THE EFFECT OF STRUCTURAL SIZE ON
THE SEISMIC PERFORMANCE OF SQUARE CFST SHORT COLUMNS

JIN Liu , LIANG Jian , LI Dong , DU Xiu-li

(The key laboratory of Urban Security and Disaster Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: In order to study the seismic performance of square concrete filled steel tubular (CFST) short columns,
a total of 6 specimens with different cross-sectional sizes were tested under combined constant axial loading and
cyclic lateral loading. The failure mode, hysteretic curves, skeleton curves and seismic performance indexes (e. g.
stiffness degradation, energy dissipation, ductility, et al.) with different cross-section sizes were analyzed.
Meanwhile, the nominal shear strength of specimens with different cross-section sizes was studied. The results
indicate that the final failure modes, i.e., the bulge formed a complete ring on each side and the core concrete
crushed at the same location, are similar for all columns with different cross-sectional sizes. The decline of
nominal shear strength can be observed obviously as the structural size increases, i.e. the nominal shear strength
decreases by 63.1% and 59.8% as the cross-section size varies from 200 mm to 600 mm under two opposite
loading directions, indicating an obvious size effect; the relative nominal stiffness and the average energy
dissipation coefficient decrease with the increase of structural size. The predicted values of shear strength formula
that considers the size effect agree well with the tested values, implying this formula can be used to evaluate the
shear capacity of square CFST short columns.

Key words: square CFST short column; size effect; seismic performance; nominal shear strength; experimental
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Table 1 Basic parameters of specimens

i B/mm t/mm B/t L/mm n
CFST-ST-1/2 200 4 50 400 0.4
CFST-SF-1/2 400 8 50 800 0.4
CFST-SX-1/2 600 12 50 1200 0.4
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Fig. 1 Dimensions and configuration of square CFST short columns
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Table 2 Material properties of steel

415 t,/mm E/GPa f,/MPa f./MPa u
1 3.91 277.16 356.28 495.07 0.27
2 7.91 245.78 325.99 486.93 0.29
3 11.80 242.75 338.96 536.25 0.28
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Fig. 2 Schematic diagram of the test loading device
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Table 3 Lateral bearing capacity of square CFST stocky with
different failure modes

N KTk 31 /KN

Vin Vs Ve
CFST-ST 404.4 379.6 431.0
CFST-SF 1617.7 921.2 951.0
CFST-SX 3639.7 1283.5 1509.6
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Table 4 Calculation and test result of shear capacity of columns

N Vet dE[T)/KN Vaea X I1YKN Vipsin/KNE!! Viap China/ KNP Viap, America/KNE! Vip Europe/ KN
CFST-ST-1 419.98 423.92 430.51 105.02 139.69 132.51
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CFST-SF-2 950.21 938.31 913.20 419.13 553.57 541.03
CFST-SX-1 1456.70 1509.42 1593.33 1396.89 1245.40 1225.83
CFST-SX-2 1558.30 1512.59 1593.33 1396.89 1245.40 1225.83
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