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Properties of carbonized steel slag fine aggregate concrete

XUE Gang'*’, WU Song'*, DONG Wei'”’

(1. College of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia, China;
2. Inner Mongolia Autonomous Region Key Laboratory of Civil Engineering Safety and Durability, Baotou 014010, Inner
Mongolia, China; 3. Inner Mongolia Autonomous Region Building Structure Disaster Prevention and Mitigation Engineering

Technology Research Center, Baotou 014010, Inner Mongolia, China)

Abstract: In order to study the applicability of the carbon steel slag fine aggregate in concrete and mechanical properties of
differences, physical and chemical tests were conducted on carbonated steel slag. Based on this, ordinary concrete and fine aggregate
concrete with 10% , 20% and 30% carbonized steel slag were prepared. The influence law of the replacement rate of steel carbide
slag on the mechanical properties and volume stability of concrete was studied. Research had found that with the addition of fine
aggregate of carbonized steel slag from 10% to 30% , the cube compressive strength, splitting tensile strength, elastic modulus, and
peak strain of carbonized steel slag aggregate concrete gradually increased. Axis of normal concrete compressive strength and cube
compressive strength ratio was 0.76-0.82, and that of carbonized steel slag concrete was 0.85-0.87. At the same time, the
constitutive relationship models applicable to carbonated steel slag fine aggregate concrete were studied and summarized, and the
relationship between model fitting parameters and mechanical properties was analyzed, In order to provide theoretical support for the
application and popularization of steel slag concrete.

Keywords: carbonized steel slag; concrete; fine aggregate; mechanical property; constitutive relation
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Table 1 The physical properties of cement

e I L WELH i/ min BRI BRI MPa
PR (mikg) /(gemT) SE i Yk 34 28 d
26 350 3.14 é‘ﬁ‘% 114 254 5.7/24.6 9.3/47.7

SRS AR KRS, F S mm (97 FLI R T
i oAb Bl FETIX P RS2SR, 75 A (R D) (GB/
T14684—2022) " Bife s 4TS 4015 R 11 AL A9 42 141 2
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o AN 3% 2 Frs A FRiAR A 5 ~20 mm, 35 2
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Table 2 The main chemical components of steel slag
ey CaO Fe,0; SiO, MgO ALO, Il

R /% 423 229 152 7.1 5.3 7.2
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Table 3 Physical performance indicators of natural sand, stone, and steel slag aggregates
R FWEE (kgem™)  WBEE (gm”)  AERR GKE%  KE/%
e A4 s 200 1 3 450 1810 2.93 0.24 3.60
v 2 630 1520 2.71 0.50 0.90
A1 2 870 1 550 0.50 0.80
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4 AL A RHREE LS L

Table 4 Carbonized steel slag fine aggregate concrete mix ratio 7 kg/m’

15 kg KR RY B AL 1S 200 AT K Ik 7K 51
NC 323 57 795.0 0 1 054 171 0.9
CSSFC-10 323 57 715.5 107.15 1 054 171 1.1
CSSFC-20 323 57 636.0 214.31 1 054 171 1.3
CSSFC-30 323 57 556.5 321.46 1 054 171 1.5
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Table 5 Mechanical performance parameters of carbonated
steel slag fine aggregate concrete

SEJTAPUR VR Sy SRR R

sri R J &/ MPa MPa GPa J/ e
NC 47.1 38.8 33.2 0.82
CSSFC-10 47.7 40.6 36.4 0.85
CSSFC-20 51.6 43.77 39.3 0.86
CSSFC-30 52.7 45.8 40.6 0.87
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S (NI, 9 HL R RS Z 1L, 7EFE A B b2
HEASR T 2% T AL B b B T e R S R S
6] LB WS A5, AE — 5 P B e VRS - o
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IR ENE S H 5%, 155 T CSSFC O P
e PR B A B 55 Sy AR e R R 2 T ) B 4 G
R, RN

£.=1.099f, —12.486,

R*=0.964, (2)
E,=-0.197f2+20.778f,,~507.086,
R*=0.919, (3)
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Table 6 Fit parameters and correlation coefficients

WA TR a, b, R’ a, b, R?
NC 2.806 7 -0.533 2 0.997 4 0.647 2 0.826 1 0.998 6
CSSFC-10 1.442 0 -0.056 7 0.999 2 1.719 0 0.777 3 0.998 7
CSSFC-20 1.643 8 ~0.325 4 0.999 9 1.146 1 0.882 9 0.998 5
CSSFC-30 1.486 3 0.833 1 0.999 7 0.191 4 1.064 3 0.994 0
32 EESESH 3.
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Fig.10 The relationship curve between the fitting parameters
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R =0.994, (8) of the rising segment and f, /f,
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