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ABSTRACT

The purpose of this study is to present the method of utilizing the recycled aggregate that are obtained from
waste concrete as the concrete aggregate. We manufactured the recycled aggregate concrete with compressive
strength of over 300 kgf/cm2 to increase its weaker strength than the normal concrete, and compared the physical
- features of the recycled aggregate concrete with that of the normal concrete.

As a result of the study, the mechanical performances such as compressive and tensile strength were generally
reduced as the mixing rate of the recycled aggregate increased; however, it was possible to manufacture the concrete
with the compressive strength of 300~600 kgf/cm using the adequate mixing material such as unit quantity of
cement, compounding water and silicafume. However, a continuous study on long-term durability performance is
required to manufacture and utilize the recycled aggregate concrete for the structure.
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Table 1 Properties of cement

Specific Fineness Condensation Dsiirb(ieﬁt;f Compressive strength (kgf/cm?)
gravity (cm’/g) First (min) | Final (min) (%) 3 days 7 days 28 days
3.15 3,235 293 384 0.09 202 273 361

Table 2 Properties of aggregate
Gradin Unit weight | Specific | Absorption | Percentage of absolute Fineness
g (kg/m') gravity rate (%) volume (%) modulus (%)
Recycled aggregate 5~25mm 1,367 2.33 6.51 59.0 : 6.99
Crushed stone |5~25mm| 1,607 2.64 113 61.0 6.52
Natural aggregate -
River sand ~5mm 1,649 2.55 153 63.7 2.65
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Table 5 Design of experiment

Faction | W/B (%) | Unit water (kg/m’) | Fine aggregate (%)

Recycled aggregate (%) | Silicafume (%) | Super plasticizer
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Table 6 Experimental result of recycled aggregate concrete

Mixing design Test result
Series 5;32155 W/B Ratio of Slump Unit | Compressive | Tensile | Bending | Ultrasonic
aggregate | (* /wt) silicafume (cm) welgglt strengthl strengtle strengtkzl velocity
) ¢ Hl-¢) (t/m”) (kgf/cm®) (kgf/cm®) | (kgf/cm”) | (km/sec)
[-A-0 0 165 2.3 589 38 67 5.62
[-A-1 a5 7 95 2.31 643 40 73 568
I1-A-2 14 55 229 677 40 7 5.65
I1-A-3 21 25 2.26 658 39 70 565
I1-B-0 0 225 2.35 356 29 51 5.33
I-B-1 0 20 7 205 231 443 32 56 544
[-B-2 14 185 220 479 35 62 545
1-B-3 21 165 221 499 35 67 5.56
I-C-0 0 245 233 367 26 47 5.22
1-C-1 - 7 225 2.35 459 28 51 5.63
[-C-2 14 175 229 414 28 52 533
1-C-3 21 145 2.27 436 33 55 542
o-A-0 0 20.0 2.35 506 35 57 461
I-A-1 7 195 2.29 440 36 56 463
n-A-2 ' ® 14 175 2.32 491 35 55 452
I-A-3 21 125 2.30 464 32 5 | 448
o-B-0 0 225 2.34 3% 30 41 452
I-B-1 7 19.0 2.21 486 31 46 453
-B-2 % o 14 175 223 456 31 43 441
o-B-3 21 11.0 219 380 33 43 442
o-C-0 0 23.0 2.20 283 21 3b 427
n-C-1 7 220 211 A 302 24 35 441
n-Cc-2 %0 14 215 215 314 21 34 430
n-C-3 ‘ 21 17.0 2.14 422 29 31 4.40
m-A-0 : 0 215 2.33 510 31 58 450
m-A-1 7 20.0 2.30 489 33 56 451
m-A-2 ® 14 195 2.28 493 35 55 458
m-A-3 21 135 2.28 487 .33 59 449
m-B-0 0 225 2.28 416 25 37 450
m-B-1 7 21.0 2.24 387 27 39 423
m-B-2 % o 14 185 227 449 30 43 429
m-B-3 21 125 2.29 463 31 41 4.40
m-C-0 0 22.0 222 287 24 33 4.34
m-C-1 7 215 224 300 24 35 433
m-C-2 : . 14 195 222 284 24 37 4.29
m-C-3 21 165 213 290 25 43 4.34

I : Recycled aggregate 0%, II : Recycled aggregate 30 %, I : Recycled aggregate 60 %
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Table 7 Coefficient of brittleness of crushed stone and recycled aggregate concrete

W/B Crushed stone Recycled aggregate concrete
(%) | Compressive stl ength | Tensile strength . Compressive Strength Tensile strength .

0 (kgt/cm®) (kgf/cm®) Brittleness (kgf/cm®) (kgf/cm?) Brittleness
35 641 39 16.4 485 34 14.2
40 445 33 13.4 429 30 143
50 419 29 144 310 23 134
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