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Abstract : In order to study the effect of distance-to-thickness ratio on the axial compressive performance of prefabricated steel-
concrete composite tube (SCCT) shear walls, axial compressive tests were conducted on six SCCT shear walls. The
failure modes, strain development, bearing capacity and displacement ductility were analyzed. Based on the
experimental results and considering the initial imperfections of the steel plate, refined numerical models of SCCT
shear walls were established by ABAQUS, and numerical analysis was conducted with the distance-to-thickness ratio
as key parameter. The results show that as the distance-to-thickness ratio increases, the buckling severity of the steel
plate becomes more pronounced, the axial compressive bearing capacity and stiffness decrease, while the ductility
improves for the specimens with the same thickness of steel plate. Based on the orthogonal analysis of the distance-to-

thickness ratio with steel plate thickness and material strength, it is recommended that the distance-to-thickness ratio
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of SCCT shear walls should not exceed 80. When the steel ratio is the same, the bearing capacity and displacement

ductility of the wall with circular steel pipe concealed column as boundary restrain form are optimal. The proposed

formula can effectively predict the axial compressive bearing capacity of SCCT shear walls by considering the

calculated strength of concrete inside and outside the steel tube and the effective width of steel plate at peak load.
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Table 1 Parameters of specimens

A5 ¢/ mm b/ mm B
WP2-40 2 80 40
WP2-60 2 120 60
WP2-70 2 140 70
WP3-40 3 120 40
WP4-30 4 120 30
WP4-40 4 160 40
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Fig.1 Dimension and construction of specimen WP3-40
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Table 2 Mechanical properties of steel

A f,/MPa f.,/MPa Es/MPa

2 mm 4R H 320.73 404.36 2.05% 107

3 mm 4R H 365.75 497.67 2.08% 107

4 mm 4R 371.13 505.00 2.06% 107

U 7 4R b 336.38 421.77 2.06% 107
URMELL 377.55 425.08 2.03% 10°
6 mm 44 462.34 584.97 2.01X10°

*3 BELHZFE
Table 3 Mechanical properties of concrete
Ju/ MPa E./MPa
AT
% sh BN ¥ sh EA

WP2-40 44.77 59.98 3.13 <10 3.50x< 10"
WP2-60 48.83 51.42 3.43X10* 3.65x10*
WP2-70 42.15 41.04 3.05X10* 3.08 < 10"
WP3-40 44.80 54.98 2.55X10* 3.48X10*
WP4-30 47.54 55.55 3.23Xx10* 3.55X10*
WP4-40 44 .80 45.62 3.13X10* 3.40X10*
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Fig.2 Arrangement of displacement and strain measuring points
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Fig.3 External concrete failure mode
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Fig. 4 Internal steel tube failure mode
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Fig. 5 Load-strain curves
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Fig. 6 Axial load-displacement curves
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Table 4 Experimental characteristic data

KH%5  NJKN  A/mm N,/kN A,/mm N,/kN A,/mm N,/kN Ay/mm P K,/(kN*mm™)
WP2-40 3 001.00 3.26 9 700.24 5.13 11 625.28 6.79 9 881.49 7.46 1.47 1637.36
WP2-60 2 500.00 1.85 8 001.70 4.89 9611.23 6.48 8 169.55 7.43 1.52 1366.53
WP2-70 1 500.00 1.13 6 550.40 4.28 7 894.00 6.09 6 709.90 6.75 1.58 1254.35
WP3-40 3 000.00 1.90 9 364.00 441 9897.00 5.15 8412.45 6.67 1.51 1579.30
WP4-30 3 500.00 2.28 — — — — — — — 1 867.68
WP4-40 3 500.00 1.76 8 305.00 4.38 9615.00 5.04 8172.75 7.27 1.66 1409.64
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Fig.7 Finite element model verification
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Fig. 8 Effects of  and B on the bearing capacity of walls
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