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Abstract; The effect of spontaneous-combustion coal gangue aggregate (SCGA ) replacement ratio
on ultimate compressive strength of circular concrete-filled steel tube ( CFST) stub columns under
axial load was studied in this paper. The study proposed a simplified formula for predicting
ultimate compressive strength and provided theoretical reference for engineering application. The
finite element( FE) model was established on the basis of software ABAQUS. Then the rationality
of the FE model was verified by the experimental results. According to the FE model, this paper
studied the failure mode, stress distribution and load distribution of the specimens. The effect of
steel ratio, yield strength of steel and compressive strength of concrete with the change of SCGA
replacement on ultimate compressive strength was analyzed. The results showed that with the steel
ratio increasing from 4.04% - 10.25% , the ultimate compressive strength increased up to
41.09% . When compressive strength of concrete changed from 20 MPa to 40 MPa, the ultimate
compressive load increased 40. 72% . The ultimate compressive strength of specimens with steel
yield strength of 460 MPa increased up to 12. 9% compared to the specimens with steel yield
strength of 345 MPa. When the SCGA replacement ratio varied from 0% to 100% , the ultimate
compressive strength decreased up to 16% . It suggested that the CFST using SCGA has acceptable
axial load bearing capacity. The SCGA replacement ratio, compressive strength of concrete
significantly impacted the ultimate compressive strength while the steel yields strength was not
obvious. The proposed formula has higher accuracy with the average error below 6% .

Key words circular concrete-filled steel tube stub column ; spontaneous-combustion coal gangue;
axial compressive capacity ;finite element method ; simplified formula
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Table 1 The size of specimens and strength of materials
F5 W55 /% D xtx L/mm a f,/MPa £1,100/MPa f./MPa
1 SCGAL1-0 0 140 x2. 75 x 420 0. 083 278 55.8 40.3
2 SCGA1-1 100 140 x2.75 x420 0. 083 278 45.7 33.0
3 SCGA2-0 0 140 x 3. 75 x 420 0.116 285 55.8 40.3
4 SCGA2-1 100 140 x 3. 75 x 420 0.116 285 45.7 33.0
5 SCGA3-0 0 140 x 4. 50 x 420 0. 142 304 55.8 40.3
6 SCGA3-1 100 140 x 4. 50 x 420 0.142 304 45.7 33.0
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NI INASHY 100 mm BERF AR EE 12 37 7 R BT e

0 4 8 12 16 20

A7 #/mm
(a)SCGA1-0
1500
! N
/ \\\~
1200F / SN .-
Z !
1
% 900 | !
€ !
600 !
300 - ----
— %
0 4 8 12 16 20
AL /mm

(c)SCGA2-0

1500
1200 _
z g T —
& 900} /
= b
600 |
1
1
i ---- B
300 -,, — R
1
0 4 8 12 16 20
AL B /mm
(b)SCGAL1-1
1500
1200 /7 TNSSe—el -
z Y
% 900 | /
=
600
I
a
300 e
— iR
0 4 8 12 16 20
AL /mm
(d)SCGA2-1



640 WHERKESMARBFR)

%38 %

300 )
—RE
0 4 8 12 16 20
AL #/mm
(€)SCGAL1-0

---- 8
%

0 4 8 12 16 20
4 #/mm
(HSCGAL-1

B2 R - (LA L

Fig.2 The load-displacement curve of specimen
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Table 3 The comparison between the calculated

and the experimental results
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SCGA-0.0 -2.75 -278 1327 1 352 0.981

SCGA-0.5 -2.75 -278 1 246 1250 0. 996
SCGA-1.0 -2.75 -278 1181 1 040 1. 106
SCGA-0.0 -3.75 -285 1492 1 554 0. 960
SCGA-0.5 -3.75 -285 1432 1 441 0. 994
SCGA-1.0 -3.75 -285 1265 1201 1.053
SCGA-0.0 -4.50 -304 1710 1752 0.976
SCGA-0.5 -4.50 -304 1 656 1 629 1. 017
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