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Inverse analysis on the softening curve of steel slag fine aggregate concrete

XUE Gang, ZHANG Yifan", LIU Jiangsen, DONG Wei
(Civil Engineering School, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia, China)

Abstract: In order to study the influence of steel slag fine aggregate volume fraction on the softening characteristics of concrete, the
steel slag fine aggregate with stability meeting the specification limit requirements was selected to prepare concrete for wedge
splitting test, and the inverse analysis program was established by ISIGHT integrated MATLAB and ABAQUS, and the trilinear
softening curve of steel slag fine aggregate concrete was deduced, and the accuracy of finite element analysis of the softening curve
was verified based on the wedge splitting tensile test results. The results showed that steel slag could significantly improve the tensile
strength of concrete and accelerate the stress reduction of concrete after cracking. When the steel slag volume fraction was 20%, the
slope of the second segment of the trilinear softening curve decreased the most. The cracking displacement of concrete at the end of
the softening curve decreased with the increase of steel slag volume fraction, and the ductility of concrete deteriorated. The softening
curve of steel slag fine aggregate concrete provided a theoretical basis for studying its softening performance.
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Fig.1 Schematic diagram of the size of the wedge-in splitting specimen
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Table 2 Physical properties of cement
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= -3 2 o1 ek : :
HIKE/ % (g-em™) (m’-kg™) min min 3d 28 d 3d 28d
27 3.14 350 G 115 255 246 477 5.7 9.3
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Table 3 Main chemical composition of cement
3% Sio, CaO Al O, Fe,O, MgO SO,
B % 24.98 60.90 6.42 3.56 2.42 0.56
#4 WEFEESRS
Table 4 Main chemical composition of steel slag
b2 4y Sio, CaO Al O, Fe,0, MgO oAt
B8 % 15.2 42.3 5.3 22.9 7.1 7.2
RS OWEE R PTERERE AR
Table 5 Physical properties of steel slag aggregate
RWHEEL/ (kg-m™) AR HEBUEJE/ (kg-m ™) WK%/ % BKE/ %
3 440 2.94 1 800 3.70 0.25
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Table 6 Calculation results of peak load compensation PAA LN
WIS G, G, G, Py R, M, P
NC-80 0.853 0.254 0.341 2.472 2.684 0.289 1.865
SSC-10-80 0.841 0.252 0.341 2.528 2.698 0.290 1.877
SSC-20-80 0.847 0.253 0.341 2.834 2.858 0.308 1.987
SSC-30-80 0.853 0.254 0.341 2.756 2.826 0.305 1.968
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L Table 7 Calculation results of elastic modulus
Q% 30 F related parameters
L K%' E/MPa  E/MPa K/(N-.m’') f/MPa
20 L NC-80 4 437 43 039 68.600 1.849
: SSC-10-80 4 282 41 515 60.880 1.989
10 A SSC-20-80 4 096 39 624 58.153 2.090
J SSC-30-80 3 685 35 746 52.579 2.040
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Fig.2 P-w test curve of steel slag fine aggregate concrete
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Table 8 Damage variables and damage displacement calculations

-9 5 d, w,/mm d, w,/mm d, w,/mm d, w,/mm
NC-80 0 0 0.885 6 0.064 0.995 4 0.249 1.0 0.534
SSC-10-80 0 0 0.883 4 0.068 0.995 1 0.250 1.0 0.536
SSC-20-80 0 0 0.882 8 0.074 0.994 6 0.255 1.0 0.539
SSC-30-80 0 0 0.882 2 0.079 0.993 9 0.259 1.0 0.543
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Table 9 Three-linear softening curve parameters
iM4ws  f/MPa f,/MPa f,/MPa w /mm w,/mm w./mm

NC-80 2.400 0965 0.110 0.100 0.252 0.583
SSC-10-80  2.400 1.140 0.156 0.111  0.299 0.638
SSC-20-80  2.500 1.275 0.132  0.115 0.288  0.630
SSC-30-80  2.700 1.282 0.126  0.120 0.269 0.621
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