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An Experimental Study on the Physical and Mechanical
Properties of Concrete Using Recycled Sand
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This study examined concrete characteristics depending on the replacement ratio of recycled fine aggregates, which suits the KS F
2573 concrete recycled aggregate standard. As physical properties, slump, air content, changes in the elapse of time and compressive
strength were studied in order to provide basic data for activation of recycled fine aggregate recycling. As a result of experimenting
recycled fine aggregate concrete, the increase in the replacement ratio of recycled aggregates led to the increase in slump and air
content. Also, when the replacement ratio of recycled fine aggregates was 30%, it was judged that there was no problem with
constructability. When the replacement ratio was 30%, recycled fine aggregate concrete had a similar tendency to natural aggregate
concrete at a compressive strength of 24MPa. When the replacement ratio was 30%, at a target strength of 24MPa, recycled fine
aggregate concrete had the same physical characteristics as natural aggregate concrete. This means that a replacement ratio of 30% is
appropriate for replacement of recycled fine aggregates. In future, there will be a need to improve the quality of recycled fine
aggregates for activating the use of recycled fine aggregates and further research will have to evaluate physical properties of recycled

fine aggregate concrete using improved recycled fine aggregates.
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Table 1. Plan of experiment

Mixture Replacement .
ratio of recycled | Experimental factors Levels
case
sand(%)
0
30 Slump 190+15
100 Air content 5.5+1.5
0 (%)
30 .
40MPa Compressive strength |3, 7, 28Day
60 )
100

o] E4oz aatE 232EQ MiF 3, 7, 2892 AFU:
|

22 MEME
221 AHE

A0 AFRE ZSM= MALRE MEAIS 242} 50%4] X|2t
=M= 20mm BEXtdS
F 2573 232|ES = SMolA &

=
ofal U= 7IZ0l Zghet HAF 2SS ARSIt TS

Table 2. Physical properties of cement

Density |Fineness| Setting time(hour) | Compressive strength(MPa)
(g/em’) | (em*/g) | Tnitial | Final | 3day | 7day | 28day

3.15 3,602 45 7.15 23.0 29.3 43.8

Table 3. Chemical properties of cement

CaO SiO, | ALO; | Fe,O; | MgO |Ig. loss | etc. | Total
(%) | (%) | (%) | (%) | (%) (%) | (%) | (%)

62.44 | 21.12 | 4.40 3.19 3.10 3.36 2.39 100

Table 4. Physical properties of recycled sand

Type KS Standard | Recycled sand
Density(g/cm?®) More than 2.2 2.51
Absorption(%) Less than 5.0 2.68

Alkali aggregate reaction Harmless Harmless
Amount of clay mass(%) Less than 1.0 0.1
Stability(%) Less than 10 7.8
Impurity | Organic matter(%) | Less than 1.0 0.03
contents | [norganic matter(%) | Less than 1.0 0.32

Table 5. Physical properties of aggregate

Type Density(g/cm’) | Bulk density(kg/L) | Absorption(%)
Crushed sand 2.58 1.69 0.92
Wash sand 2.56 1.64 0.74
Aggregate 2.6 1.52 0.67
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Fig. 1. Grain size distribution ratio of recycled sand ABEED O 1745101 7[EX] 190+15mm= 2 2 DAleITie
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Table 6. Properties of plasticizer
3.1 £8Z
Specific . o
Tope | Shape | Color | PR | graviy | SON comenC® 2 GROIAE SETBN X2 2 RSS2 Bl
Polycar- | 2 | Dak |y e b 10s 2 C} 7|302 22T 190+15mm= AXGIHOM, 30, 602 ZA|
boxylate brown
Table 7. Mixing proportions
Unit weight(kg/m®)
Mixture ratli{oep;afcrez}e/z;e d W/C | S/A Sand R > Plasticizer
case % % ecycle %
sand(%) (%) (%) Cement P, — Aggregate sand Water (%)
24S100 0 458.5 458.5 962.0 0.0 0.64
24RS$308700" 30 321.0 321.0 962.0 252.0 0.47
46.1 | 48.6 321.3 1480 —m7—
24RS60S40 60 183.4 183.4 962.0 504.0 0.29
24RS100 100 0.0 0.0 962.0 840.0 0.15
405100 0 458.5 458.5 946.4 0.0 0.70
40RS30S70 30 321.0 321.0 946.4 252.0 0.52
33.9 | 49.0 390.0 132.2 —
40RS60S40 60 183.4 183.4 946.4 504.0 0.34
40RS100 100 0.0 0.0 946.4 840.0 0.24

0 24 RS30 S70
Replacement ratio of sand(%)
Replacement ratio of recycled sand(%)
Design strength(lifa)
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Table 8. Test results of recycled aggregates concrete

Slump and air content Compressive strength(MPa)
Mixture Omin 30min 60min
CasC Slump | Air content Slump Air content Slump | Air content 3day 7day 28day
(mm) (%) (mm) (%) (mm) (%)
24S100 200 34 180 1.9 150 2.7 17.32 24.26 30.74
24RS30S70 190 4.1 120 4.0 105 34 16.38 23.40 29.20
24RS60S40 200 5.4 95 5.8 70 4.6 13.35 19.31 26.23
24RS100 195 6.4 45 5.5 20 5.8 12.20 17.79 22.79
40S100 195 33 180 2.3 130 2.4 22.70 3091 39.34
40RS30S70 195 3.9 145 4.0 110 1.9 19.68 27.04 32.34
40RS60S40 200 35 135 4.4 95 2.6 18.10 24.90 29.87
40RS100 200 6.9 105 42 90 3.4 15.40 20.56 25.94
250 250
HOmin 0O30min O60min HOmin 0O30min O60min
200 200
E 150 E 150
2 b=
5 g
& 100 i 100
50 50
0 Hl—l
245100 24RS30S70 24RS60S540 24RS100 405100 40RS30S70  40RS60S40 40RS100

Fig. 2. Slump-24MPa
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