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The mechanical properties such as compressive strength and elastic modulus of recycled aggregate concrete containing fly ash are
investigated in this study. The experimental parameters were replacement ratio of recycled coarse aggregate(RCA) and fly ash.
Replacement ratio of RCA was 0, 30, 50, and 70% and replacement ratio of fly ash was o, 15, 30%. The experimental results were
extensively discussed about compressive strength and elastic modulus of concrete at ages of 7, 28 and 91 days. Compared with
concrete not containing fly ash, the decrease of compressive strength and elastic modulus of concrete containing fly ash with the
replacement ratio of 30% was significant. Therefore, the test results represented that the fly ash replacement ratio of less than 30% was
favorable in terms of mechanical properties of recycled coarse aggregate concrete.
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Fig. 1. Coarse aggregate used in concrete mixtures

Table 1. Properties of aggregate

Properties

Aggregate . 3 Water
Density(g/cm’) absorption(%)

Natural 2.74 0.81
Recycled 243 3.81
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Fig. 2. Test of compressive strength and elastic modulus of

concrete

Table 2. Mix proportions

U LU= 39 5MPa
0|2, Z2}0|0fAIE 30% =I5t HiEtel 28 =21 = 30.9MPa
OIC}, =22 SYE0| 50%2! 42, E210[0fAIE =sHK|
2 Hiigte| 28 AL = 39.4MPa0 |1, Z2I0|0fAIZ 30% &
QUSH Higtol 28 AEUE = 29 6MPa0|Ct, 3B A EQIE0]

Unit content(kg/m®)
' w/e S/a Binders Aggregate
Mixtures o o Water .
(o) (o) . Natural Recycled Admixtures
OPC Fly ash Fine agg.
coarse agg. | coarse agg.
NROO 951 0
NR30 666 253
0.48 0.45 188 392 0 775 2.74
NR50 476 422
NR70 285 590
FA15R00 951 0
FA15R30 666 253
0.48 0.45 188 333 59 775 3.33
FA15R50 476 422
FA15R70 285 590
FA30R00 951 0
FA30R30 666 253
0.48 0.45 188 274 188 775 3.92
FA30R50 476 422
FA30R70 285 590
Table 3. Test results
7 days 28 days 91 days
Series Mixtures Compressive Compressive Elastic Compressive Elastic
strength(MPa) strength(MPa) modulus(MPa) strength(MPa) modulus(MPa)
NROO 36.5 42.8 25,613 47.8 27,453
N NR30 333 39.5 25,080 449 27,304
NR50 33.0 39.4 24,049 43.0 26,258
NR70 31.1 36.7 23,369 40.2 25,272
FA15R00 33.1 41.2 24,985 46.5 27,673
FALS FA15R30 32.0 40.1 24,864 46.0 27,402
FA15R50 30.2 37.8 24,805 455 26,728
FA15R70 30.2 37.7 20,815 42.0 24,383
FA30R00 24.5 31.5 23,460 374 24,922
FA30 FA30R30 24.0 30.9 23,164 37.1 24,741
FA30R50 23.6 29.6 22,259 36.7 24,306
FA30R70 22.5 29.2 21,485 36.6 24,272
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(c) Compressive strength at 91days

Fig. 3. Effect of fly ash contents on compressive strength
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Fig. 4. Effect of RCA contents on compressive strength
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Fig. 5. Effect of fly ash contents on elastic modulus
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