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Ultimate Strength Calculation of Circular Waste Steel
Slag Concrete-filled Steel Tube Stub Columns
under Axial Compression
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(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; To provide theoretical reference for the application of waste steel slag in structural
engineering , the factors and calculation methods of circular waste steel slag concrete-filled steel
tube columns on axial bearing capacity were studied. A total of 5 groups CFST stub columns with
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waste steel slag was carried out, with the failure mode and axial load-displacement curves
obtained. Effects of replacement ratio of waste steel slag and cross-sectional dimensions on axial
compressive capacity and ductility coefficient were investigated. Based on the ultimate equilibrium
theory and the unified strength theory, the modified coefficients of calculation formula on axial
bearing capacity of CFST stub columns with waste steel slag were proposed. The ultimate bearing
capacity of CFST stub columns with waste steel slag varied within 5% and the effect of this was
negligible when the replacement ratio of steel slag increases from 0% to 50% and 100% ;with the
increasing of cross-sectional dimensions from 160 mm to 180 mm and 200 mm, the ultimate axial
strength of CFST stub column with waste steel slag increased by 20. 4% and 54. 6% respectively.
According to the existing relevant calculation methods, the ultimate axial strength was calculated
and modified, and the proposed formulae could accurately predict the axial compression bearing
capacity of CFST with waste steel slag. The failure mode of CFST stub column with waste steel
slag was similar to that of CEST stub column,the waste steel slag can replace natural aggregate to
prepare CFST.

Key words : concrete-filled steel tube; waste steel slag concrete; axial compression test; ultimate

bearing capacity ;calculation method
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Table 1 The test results of steel coupon
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Table 2 The mixture ratio and mechanical properties of concrete

Bia L /(kg-m ™)

/% fow/MPa  f./MPa E_/MPa
K ke WK AR ORER Wit kR
0 182 380 170 850 850 0 11 50.9 42.4 30 604
50 182 380 170 850 425 539 4.4 49.0 40.8 30 021
100 182 380 170 850 0 1078 4.4 47.3 39.4 29 502

T ofo NSLITRTURBRIE of, RO TURSREE s E, N SPERTE

1.2 Xt REME

G DL B R [F AR (0,50%
100% ) F1A [R) # 1A B 4% (160 mm 180 mm
200 mm) , & IFHIME T 5 43t 10 A

Lii Wangqing 25" 8t 8UH9 4 TR BE 1 J8 A il
FiRER KRN 3 ~3.5, FHIL, EH iR
HRAR LU 3 RS B 3,

®3 S
Table 3 The parameters of specimens
v 2= /% D/mm t/mm H/mm a H/B &
SSCFST-0-160-a 0 160 3 480 0.079 4 3 0. 884
SSCFST-0-160-b 0 160 3 480 0.079 4 3 0.884
SSCFST-50-160-a 50 160 3 480 0.079 4 3 0.919
SSCFST-50-160-b 50 160 3 480 0.079 4 3 0.919
SSCFST-100-160-a 100 160 3 480 0.079 4 3 0. 952
SSCFST-100-160-b 100 160 3 480 0.079 4 3 0.952
SSCFST-100-180-a 100 180 3 540 0.070 2 3 0. 840
SSCFST-100-180-b 100 180 3 540 0.070 2 3 0. 840
SSCFST-100-200-a 100 200 3 600 0.062 8 3 0.752
SSCFST-100-200-b 100 200 3 600 0.062 8 3 0.752
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Fig.1 The schematic diagram of test loading and

measurement
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Table 4 The comparison of theoretical calculated values and experimental results

R = N,/kN N,/kN N,/N, N,/kN N,/N, N;/kN N;/N,
SSCFST-0-160-a 1 850. 01 1 844. 40 1. 00 1975.27 1.07 1 743. 00 0.9%4
SSCFST-0-160-b 1769. 59 1 844. 40 1.04 1975.27 1.12 1 743. 00 0.98
SSCFST-50-160-a 1 909. 84 1817.16 0.95 1 936. 56 1.01 1 705. 81 0. 89
SSCFST-50-160-b 1 836.72 1817.16 0.99 1 936. 56 1.05 1 705. 81 0.93
SSCFST-100-160-a 1721.10 1793. 46 1.04 1 902. 86 1. 11 1 673.39 0.97
SSCFST-100-160-b 1 848. 58 1 793. 46 0.97 1 902. 86 1.03 1 673.39 0.91
SSCFST-100-180-a 2 182.49 2 123.48 0.97 2 295.95 1.05 2 007.09 0.92
SSCFST-100-180-b 2 301.78 2 123.48 0.92 2 295.95 1. 00 2 007.09 0.87
SSCFST-100-200-a 2 751. 36 2 471.98 0.90 2714.73 0.99 2 365. 31 0. 86
SSCFST-100-200-b 2 766.72 2 471.98 0.90 2 714.73 0.99 2 365. 31 0.85
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Table 5 The fitting values of parameter after correction
NSV 1 Msq, B Bsa R?
K (1) 0.69 [0.650.72] 572.32 [493.07 651.58 ] 0.974
K(2) 0. 81 [0.770.86] 458.79 [362. 64 554.94 ] 0.973
#(3) 0. 59 [0.550.63] 784. 48 [701.51 868.05] 0.972
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