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Abstract; To investigate the axial compression performance of circular steel tube-coal gangue
concrete medium-length columns and discern the influence patterns of various design parameter
variations on specimen axial load-bearing capacity,a formulation for axial load-bearing capacity is
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proposed. A computational model is developed using ABAQUS software. After verifying the

accuracy and effectiveness of the finite element model, the entire process of load analysis for

typical components and the variation of axial load-bearing capacity under different conditions are

analyzed. It is observed that the increase in self-ignition coal gangue aggregate ( SCGA ) content has

a negligible influence on the axial load-bearing capacity of the components, with an impact of no

more than 3. 6% . The calculated bearing capacity formula, considering the aspect ratio, stability

factor,and SCGA substitution coefficient,exhibits an error within 10% .

Key words ; CFST ; medium-length column ; SCGA ;axial compression capacity ;slenderness ratio
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Table 1 Parameter design table of the test piece

I D/mm L/mm t/mm fy/MPa feu/MPa /% o/ % A
1 220 1320 6 235 30 100 5.69 24
2 220 1320 6 345 30 100 5.69 24
3 220 1320 6 390 30 100 5.69 24
4 220 1320 6 420 30 100 5.69 24
5 220 1320 6 460 30 100 5.69 24
6 220 1320 6 235 40 100 5.69 24
7 220 1320 6 235 50 100 5.69 24
8 220 1320 6 235 60 100 5.69 24
9 220 1320 6 235 70 100 5.69 24
10 220 1320 6 235 30 0 5.69 24
11 220 1320 6 235 30 25 5.69 24
12 220 1320 6 235 30 50 5.69 24
13 220 1320 6 235 30 75 5.69 24
14 220 1320 9 235 30 100 8.71 24
15 220 1320 12 235 30 100 11.87 24
16 220 1320 15 235 30 100 15.17 24
17 220 1320 18 235 30 100 18. 62 24
18 220 1760 6 235 30 100 5.69 32
19 220 2 200 6 235 30 100 5.69 40
20 220 2 640 6 235 30 100 5.69 48
21 220 3 080 6 235 30 100 5.69 56
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Table 2 The parameter table of model validation
KP4 D xtxL/mm f,/MPa fou/MPa /% A
€30-1-2. 75-b 140 x2. 75 x 420 278 45.7 100 —
€30-1-3.75-b 140 x 2. 75 x 420 278 45.7 100 —
C30-14.5-b 140 x 4. 5 x420 278 45.7 100 —
GZSJ 12 219 x 7.0 x990 273 40.9 0 18
GZST 22 219 x7.0 x 1 200 273 40.9 0 2
GZST 32 219 x7.0 x 1 420 273 40.9 0 26
GZSI 42 219 x7.0 x 1 640 273 40.9 0 30
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Fig.2 The comparison diagram of axial compression

capacity
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Fig. 4 Stress distribution of the steel tubes
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