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Experimental Study on Axial Compressive Properties
of Short Steel Tube Columns Filled with Slag
Concrete and Bulk Slag

WEN Yang ,YU Yang , GUAN Lipei

(School of Architecture and Civil Engineering , Inner Mongolia University of Science and Technology , Baotou, Chi-
na,014010)

Abstract ; In order to explore the mechanical properties of steel tube short columns filled with slag
concrete and bulk slag and use it to make instructions. The axial compressive behavior of steel stub
columns filled with slag concrete and bulk slag were studied through static test. Considering the
variable parameters of the steel ratio,replacement rate of slag and the concrete strength,the sensi-
tivity of the various parameters on the of axial pressure mechanical properties is analyzed and the
bearing capacity calculation formula of the steel stub columns filled with slag concrete and bulk
slag is proposed. Test results indicate that the shear failure occurs in each specimen,the higher the
concrete strength is,the steeper the decline of load-displacement curve is. The ductility decreases
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with the rise of the concrete strength. The ultimate bearing capacity increases with the increasing of
the strength of the core concrete, steel ratio and the replacement rate ; the strength of the concrete is
the most,the steel ratio is less;the substitution rate has little influence on it. So the replacement
rate can be ignored on designing. The calculation results of axial compressive bearing capacity a-
gree well with the test results. So it can be used as the reference standards for engineering design.

Key words :slag concrete ; bulk slag;steel ratio;replacement rate ; sensitivity
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Table 1 Parameters of the specimens

A R Wt IR

95 = o >
R 2 T
30-1-A 3.0 5.7 0
30-2-A 3.0 5.7 10

C30
40-3 -A 4.0 7.7 15
35-4-A 3.5 6.7 20
35-1-B 3.5 6.7 0
35-2-B 3.5 6.7 10

C40
30-3-B 3.0 5.7 15
40-4-B 4.0 7.1 20
40-1-C 4.0 7.7 0
40-2-C 4.0 7.7 10

C45
35-3-C 3.5 6.7 15
30-4-C 3.0 5.7 20
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Rk IR 7 vk ) (GB/T228—2002 )
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Table 2 Mechanical properties of the steel

WebRag  dpEAL
#/MPa H/10° MP:

JBEE/ ke

mm  JE/MPa . TR L R/ %

3.0 325 423 2.13 0.230 17.78
3.5 338 429 1. 81 0.278  16.57
4.0 325 396 1.97 0.298  18.98
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Table 3 Mechanical properties of the core slag

concrete
REELIR 28 d iR B —
FEEY  PUEREE/MPa  H/MPa
30 34.7 3130 0.209
C40 44.5 3370 0.211
C45 50. 1 3 480 0.218
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Fig.4 The relations of axial force and deformation
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Fig.5 The relationships of load and strain
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Table 4 Comparison of calculated and measured results

B STHEAE AR SR
e ACI Al BS5400 EC4 DBJ GB50936 \

(1999) (1997) (1979) (2004) (2003) (2014) x3)
30-1-A 0.790 0. 850 1. 000 0.870 1054 1.130 1,035
30-2-A 0.838 0. 895 1.062 0.918 1.098 1. 190 1. 091
40-3-A 0. 801 0.851 1.070 0.871 1. 048 1. 184 1.090
35-4-A 0.811 0. 882 1122 0. 885 1.055 1.192 1.097
35-1-B 0.748 0. 805 1.070 0.822 1.022 1.080 0. 989
35-2-B 0.763 0. 825 1.057 0. 842 1.023 1.090 0.990
30-3-B 0.739 0. 745 0.977 0.770 0.935 0.977 0. 891
40-4-B 0.723 0. 660 0.990 0.736 0.933 0. 998 0. 887
40-1-C 0.714 0. 749 0.996 0.785 0.978 1.018 0.928
40-2-C 0.701 0.733 0.992 0.765 0. 940 0.990 0.900
K35-3-C 0.730 0.789 1.038 0. 805 0.985 1.036 0.939
K30 -4 -C 0.702 0. 750 0.970 0.788 0.950 0.978 0. 887
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