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Abstract

The quality of recycled fine aggregate (RS) which was produced at the waste concrete crushing was investigated. The com-
pressive strength, flexural strength and absorption of mortar utilized with RS were examined. It was evaluated on the application
of RS as precast concrete aggregate. The density and absorption of RS were 2.31 g/cm? and 8.07% respectively, the quality of
RS was satisfied with the criterion of KS F 2573 type 2. The maximum 28days compressive strength of mortar mixed with
blended cement MRS1, MRS2 and MRS3 were developed with 15.8, 27.4 and 48.7MPa respectively, in condition to curing tem-
perature 40°C and water-cement ratio 37.5%. When blended cement MRS and MRS2 were used, the maximum flexural
strength of mortar was developed at curing temperature 40°C and water-cement ratio 35.0%. When blended cement MRS3 was
used, the maximum flexural strength of mortar was developed at curing temperature 40°C and water-cement ratio 37.5%. The
absorption of mortar mixed with blended cement MRS1, MRS2 and MRS3 were indicated the range of 8.3~7.3%, 6.5~8.8% and
3.5~6% respectively. Therefore, when the ratio of blended cement and RS is appropriately controlled, it would be expected that
MRS1, MRS2 and MRS3 will be able to apply the variable low strength, medium strength and high sirength precaste concrete.
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Table 1. Chemical composition of cementitious materials

Composition OPC HpC SG FA
() (%) () 0]
CaO 61.4 60.9 335 42
Si0, 20.5 20.6 442 55.0
AlLO; 6.4 6.1 14.0 211
MgO 3.0 2.7 49 1.2
Fe,O4 2.9 2.9 0.8 10.9
SO; 2.1 4.7 14 0.06
K0 0.8 - 0.4 0.6
Na,O 1.2 - 0.9 0.98
L.O.1 0.8 0.7 0.1 5.0
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Table 2. Mixture proportions of mortar
(%, Wt)
Type |W/C(%)| OPC | HPC | SG FA RS
“MRS1| 325 | 675 0.25 0.50 2.5 90
MRS2 | 350 | 135 | 050 | 100 | 50 80
MRS3 | 375 | 270 1.00 | 2.00 10.0 60
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Fig. 1. Grade curve of recycled fine aggregate.
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Table 3. Physical properties of recycled fine aggregate

Test KS F 2527 KS F 2573 (recycled Sand)
Items

results (general) Type 1 Type 2
Density (g/em®) 231 >2.5 >2.2 >22
Absorption (%) 8.07 <3 <5 <10
Passing of 0.08 mm (%) 6.4 <7 <5 <5
Unit mass (kg/m%) 1,343 - - -
FM. 2.97 - - -
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Table 4. Compressive strength of mortar with RS (MPa)

Curing tem. (°C) 22 40 . - 80
Type 0,
P Wi 32.5 35.0 375 32,5 35.0 375 | 325 35.0 375
Age(day) |
7 10.9 115 11.2 12.9 12.6 11.3
MRSt 28 - 12.5 14.6 - 15.8 15.5. - 134 133
56 12.7 16.3 21.4 15.6 15.1 14.7
7 16.1 20.9 19.5 17.2 22.4 27.6 16.7 220 24.8
MRS2 28 18.4 22.7 26.8 23.1 27.4 28.2 19.3 22.5 24.9
56 21.2 27.7 32.8 28.1 29.3 29.7 20.3 30.6 30.0
7 346 448 355 312 44.4 40.1 29.0 339 32.8
MRS3 28 44.0 48.7 458 43.1 48.7 47.0 38.7 38.7 37.9
56 453 49.0 46.1 43.6 49.7 48.1 41.6 44,0 428
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Fig. 2. Compressive strength of mortar with RS (W/C=
32.5%)
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Fig. 5. Flexural strength of mortar with RS (W/C=32.5%)
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Fig. 6. Flexural strength of mortar with RS (W/C=35.0%)

Flexural strength of mortar with RS(MPa)

Table 5.
Curing tem. (°C) 22 40 80
Type o
WICEe) 32.5 35.0 375 32.5 35.0 375 325 35.0 375
Age(day)

7 1.97 1.94 2.01 293 242 2.32
MRSI1 28 - 2.55 2.99 - 293 3.06 - 2.86 2.96
56 2.76 323 3.19 432 3.04 3.17
7 2.55 3.06 333 2.93 3.40 4.08 3.81 4.21 3.09
MRS2 28 3.98 442 5.51 4.56 4.62 5.10 3.88 429 4.69
56 4.56 4.86 5.78 497 5.03 5.60 426 459 5.51
7 4.52 5.44 5.20 4.56 526 542 4.18 5.48 5.31
MRS3 28 6.73 6.60 6.43 6.36 733 7.20 6.43 6.73 6.52
56 6.97 6.82 6.56 6.70 735 7.52 6.73 6.73 6.53
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Table 6. Required properties of precast concrete and application of mortar with RS

ltems Ce@ent Tile Shore Soundproofing | Walking Hl.lme PC Segment
brick Block Wall Block | Pipe | Culvert
Comp. Strength (MPa, 28day) |>8.2 (Type C-2)| >15 [>21 (Type 1) >24 - >35 >35 >45
Flexural Strength (MPa, 28day) - - - >5 - - -
Absorption (%) <10 <10 - <7 - - -
Application MRSI MRS1 MRS2 MRS2 MRS2 | MRS3 | MRS3 | MRS3
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