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Strength and Fatigue Properties of Recycled Concretes Under 50%
Recycled Aggregate Ratio
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Abstract

Using recycled aggregate from demolished concrete structures providesa great opportunity for conserving natural resources.
In many parts of world, virgin aggregate deposits have been depleted, and transporting aggregates over long distances can be
much more expensive than using a low-cost recycled aggregate. In Korea, about 7-million tons of concrete occurs annually, out
of this, about 2-3 million tons are available for recycling. This study is to present the method of utilizing the recycled aggregate.
The recycled aggregate concretes were made for compressive strength test, flexural strength test and fatigue test using wi/c of
40, 50 and 60%. The replacing rates of recycled aggregate to virgin aggregate were 0, 25 and 50%. The purpose of this study is
to compare the fatigue life of recycled aggregate concrete with that of virgin aggregate concrete. It was shown that the fatigue
life of recycled concrete was function of recycled aggregate replacement ratio and water cement ratio.

Keywords : demolished concrete structures, fatigue‘ life, recycled aggregate, recycled concrete
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Aggregate SSD Gravity Specific Gravity F. M. Absorption (%)
Recycled coarse agg. (25mm) 2.34 2.58 - 7.14
Virgin coarse agg. (25mm) 2.66 2.73 - 1.65
Recycled fine agg. (RFA) 2.32 2.52 2.88 6.05
Virgin fine agg. (SACD) 2.52 2.56 2.37 1.11
RFA + SAND 2.42 2.54 2.63 358 |
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- Recycle Wi o/n Unit Weight (kgf/cm®)
Series rf;l;) %) %) Water | Cement | Sand. Coarse Agg. (kg) Additive (g)
? (kg) (kg) (kg) | New |Recycle| sum |Fly ash [Plasticizer

[ -A-0-0 40 42.15 | 190.75 | 476.88 | 655.74 | 998.24 - 989.24 - -
[-B-0-0 50 44.15 | 190.75 | 381.50 | 719.20 | 1000.2 - 1000.2 - -
[-C-0-0 0 60 46.15 | 190.75 | 317.92 | 774.33 | 993.12 - 993.12 - -
1-A-0-0 25 40 42.15 | 190.75 | 476.88 | 655.74 | 719.16 | 239.87 | 959.49 - -
I-A-F-0 25 40 |42.15|190.75|405.34|655.74|719.621239.87|959.49 71.53 -
I1-B-0-0 25 50 |[44.15|190.75(381.50(719.20|727.46242.49969.95 - -
I-B-F-0 25 50 |44.15|190.75(324.28{719.20(727.46|242.49|969.95| 57.23 -
I-C-0-0 25 60 |46.15(190.75(317.92(774.33|722.44|240.81|963.26 - -
I-C-F-0 25 60 |46.15|190.75|270.23|774.33|722.44|240.81|963.26| 47.69 -
I-A-0-P 50 40 42.15 [ 190.75 | 476.88 | 655.74 | 464.87 | 464.87 | 929.74 - 2.38
M-A-F-0 50 40 42.15 | 190.75 | 405.34 | 655.74 | 464.87 | 464.87 | 929.74 | 71.53 -
-B-0-0 50 50 44.15 | 190.75 | 381.50 | 719.20 | 469.94 | 469.94 | 939.87 - -
I-B-F-0 50 50 44.15 | 190.75 | 324.28 | 719.20 | 469.94 | 469.94 | 939.87 | 57.23 -
M-C-0-0 50 60 46.15 {1 190.75 | 317.92 | 774.33 | 466.69 | 466.69 | 933.39 - -
I-C-F-0 50 60 46.15 | 190.75 | 270.23 | 774.33 | 466.69 | 466.69 | 933.39 | 47.69 -

* [, I, I : recycled agg. ratio for 0, 25 and 50%, respectively.

* A, B, C: W/C ratio for 40, 560 and 60%, respectively.

* () : No additive mixture. F : fly ash. P : plasticizer
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Mix design Tesr result
Series | Recycle ratio] w/c Fly ash Plasticizer Slump Air void

(%) (%) (%) (%) (cm) (%)
[-A-0-0 0 40 0 0 8.6 3.1
[ -B-0-0 0 50 0 0 14.0 4.0
[-C-0-0 0 60 0 0 22.0 2.7
I-A-0-0 25 40 0 0 8.5 2.4
I-A-F-0 25 40 15 0 6.0 1.7
I-B-0-0 25 50 0 0 16.5 2.8
I[-B-F-0 25 50 15 0 8.3 1.8
I-C-0-0 25 60 0 0 16.5 3.5
I-C-F-0 25 60 15 0 14.0 1.5
I-A-0-P 50 40 0 0.5 17.5 2.3
I-A-F-0 50 40 15 0 8.9 1.8
II-B-0-0 50 50 0 0 11.5 2.9
I-B-F-0 50 50 15 0 8.3 3.3
-C-0-0 50 60 0 0 16.5 34
I-C-F-0 50 60 15 0 17.0 1.3

¥ 6. Z3zEQ ARYTYH HLT

Comlz;ceisliigvfici;g?ngth Flexural strength (f;: kgf/cm?)

Series | Recycle ratio V&é/ ¢ . Ratio with comp

(%) (%) Designed Value| Tested Value | Tested Value strength (%) )
[-A-0-0 0 40 280 401.9 42 4 10.55
[-B-0-0 0 50 260 282.1 29.3 10.39
[-C-0-0 0 60 240 223.2 29.8 13.35
I-A-0-0 25 40 280 381.6 54.0 14.15
[-A-F-0 25 40 280 444 4 49.0 11.03
I-B-0-0 25 50 260 326.3 471 14.43
I-B-F-0 25 50 260 323.6 40.5 12.52
I-Cc-0-0 25 60 240 259.4 37.9 14.61
I-C-F-0 25 60 240 244 .6 40.3 16.48
I-A-0-P 50 40 260 398.7 46.0 11.54
I-A-F-0 50 40 260 404.7 40.3 9.96
I-B-0-0 50 50 260 326.5 425 13.02

I-B-F-0 50 50 260 308.7 32.8 10.63 1

-C-0-0 50 60 240 226.8 33.2 14.64
[-C-F-0 50 60 240 2157 32.8 15.21

% I, I, I : recycled agg. ratio for 0, 25 and 50%, respectively.
* A, B, C: W/C ratio for 40, 50 and 60%, respectively.
% () : No additive mixture. F : fly ash. P : plasticizer
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Series Recyz:i/f)ratio z&(/;/ﬁ l; (C}Iifl N N, ratio” Max gﬁgle)ction Note
1-A-0-0 0 40 1.99x10° 1 0.055
[ -B-0-0 0 50 1.48x10° 1 0.062
[-C-0-0 0 60 0.40x10° 1 0.052
[-A-0-0 25 40 1.50x10° 0.75 0.057
[-A-F-0 25 40 1.40x10° 0.70 0.057
I-B-0-0 25 50 1.15x10¢ 0.78 0.051
I-B-F-0 25 50 1.22x10¢ 0.82 0.059
I[-C-0-0 25 60 0.58x10° 1.45 0.050
I-C-F-0 25 60 © o 0.75%10° 1.88 0.053
[-A-0-P 50 40 1.15%x10° 0.58 0.042
-A-F-0 50 40 1.65x10° 0.86 0.052
I-B-0-0 50 50 1.13x10° 0.76 0.036
I-B-F-0 50 50 1.25%x10° 0.84 0.053
-C-0-0 50 60 0.75x10° 1.88 0.085
I-C-F-0 50 60 0.62x10° 1.55 0.050

* Number of Cycle to failure
* % Ratio of the N; to Virgin agg. concrete at the same w/c
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