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In this study, in order to minimize the increase in the amount of various industrial by-products due to the rapid growth of
the industry and the intensification of the depletion of natural aggregate resources, the material test using recycled
aggregate and steelmaking slag and the proper mixing ratio of recycled concrete were to be derived. In this study, first,
the conformity of the quality standards of the materials used in the field was confirmed, and the workability and molding
results were shown when used alone or mixed. Therefore, the feasibility of application as aggregate for concrete was
evaluated through a total of 4-type mixtures of cement types, admixtures, coarse aggregates, and fine aggregates. As a
result of the experiment, it was confirmed that the slump of unhardened concrete, the amount of air, chloride and
compressive strength of hardened concrete according to the replacement rate were different from the measured values of
general concrete quality characteristics. According to this, it was confirmed that the quality characteristics of the standard
design criteria were satisfied.
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(b) Steel slag

Fig. 1. Aggregates used in this study: (a) Recycled aggregate and (b)
steel slag

(a) Recycled aggregate
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Table 1. Mixture table for each experiment plan type
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Division A-TYPE B-TYPE C-TYPE D-TYPE
Portland cement PC 10 0 7 9
Cement -
Blast furnace slag cement SC 0 10 0 0
Blast furnace slag fine powder - 0 0 3 0
Admixture
Fly ash FA 0 0 0 1
) CASE-1 7.5 7.5 7.5 7.5
Steclmaking CASE-2 Gl 5.0 5.0 50 5.0
slag aggregate
Coarse CASE-3 25 25 25 25
aggregate CASE-1 2.5 2.5 2.5 2.5
Recycled CASE-2 G2 5.0 5.0 50 5.0
aggregate
CASE-3 7.5 7.5 7.5 7.5
Natural sand S1 3 3 3 3
Fine aggregate
Crushed sand S2 7 7 7 7
Admixture - 0.7 0.7 0.7 0.7
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Table 2. Mixture design table for each material

Wave Fine
combination | aggregate Unit material (kg/m”)
ratio rate Admix-
Blast . ture
Division Portland i Portland Portland Fine Coarse
cement slag cement cement egate egate water
WB YA ST aggreg; aggreg;
PC Ne pc | T |\ pc | kA | s1 | s2 | ar &) w (kg)
powder
229 685
A-
TYPE 55.1 50.5 305 648 | 277 457 457 169 2.11
685 229
229 685
B-
TYPE 55.1 50.5 305 648 | 277 457 457 169 2.11
685 229
229 685
C-
TYPE 55.1 50.5 213 92 648 | 277 457 457 169 2.11
685 229
229 685
D-
TYPE 55.1 50.5 275 | 31 648 | 277 457 457 169 2.11
685 229

(c) Slump and air volume

Fig. 2. Test method

233 &gz
oz 2a0le sYm AR

SR,

344 vol. 11, No. 4 (2023)

(d) compressive strength
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Fig. 3. Mixture design slump experiment results by type Fig. 4. Mixture design air volume test results for each type

Table 3. Mixture design table for each material concrete properties according to changes in coarse aggregate replacement ratio

Division 1-CASE 2-CASE 3-CASE Note
Slump (mm) 179 168 150
A-TYPE Air volume (%) 5.0 42 3.7
Chloride (%) 0.028 0.027 0.028
Slump (mm) 143 137 129
B-TYPE Air volume (%) 5.3 48 42
Chloride (%) 0.027 0.027 0.028
Slump (mm) 125 118 112
C-TYPE Air volume (%) 6.8 6.1 5.3
Chloride (%) 0.057 0.055 0.057
Slump (mm) 170 163 157
D-TYPE Air volume(%) 6.5 5.8 5.2
Chloride (%) 0.062 0.06 0.059
s idasiiestsl =2 20234 122 3495
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Fig. 5. Mixture design chloride test results by type
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Fig. 6. A-TYPE Portland cement 100 % compressive strength
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Fig. 7. B-TYPE Blast furnace slag cement 100 % compressive

strength

Q@

346 vol. 11, No. 4 (2023)

% 1-CASE a 2-CASE e 3-CASE
40

30

20 ‘X

Compressive Strength(Mpa)

3day Tday 11day 15day 19day 23day 28day 9lday
Resurrection Day
Fig. 8. C-TYPE 70 % Portland cement, 30 % Blast furnace slag

cement, Compressive Strength
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Fig. 9. D-TYPE Portland cement 90 %, fly ash 10 % compressive

strength
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