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Flexural Strain and Fracture Toughness of Recycled Concrete
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The recycled concrete, average compressive strength of which was 210kg/cm? or

higher with slump range of 14~18cm, was prepared by replacing 25% and 50% by

welght of coarse aggregate with recycled aggregate from waste concrete. Mix design

method for crushed aggregates was used and all specimens were cured by normal mois-

ture curing method. A plasticiser and a fly ash were added to the mix to improve per-

formance of recycled concrete. Flexural strength, stress-strain relationship and fracture

toughness were evaluated by comparing with those of normal concretes.

Recycled concrete showed, in general, lower flexural strength and fracture toughness,

and higher strain under the same stress level. Fly ash in the concrete had an effect of re-

ducing the strength and fracture toughness on both normal and recycled concretes. Since

fly ash is known to improve many properties of concrete, while reducing strength proper-

ties, decision for using fly ash should be made carefully depending on the intended usage

of the recycled concrete.
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Table-1. Physical Properties of Virgin and Recycled Aggregates

Aggregate Apparant SG | SSDSG j Absoptlon( % F.M. Abraston( %)
Virgin Fine Agg. | 267 TLW T Thes T zss R
Virgin Coarse Agg. 2.68 { 264 | 0.81 - 18.0
Rec. Fine Agg. 2.57 2.30 ' 10.57 | — —

Rec. Coarse Agg. 2.53 ’_2/@_”‘&% 5.29 [ — ‘ 43.27__ i
Table-2. Gradation of Virgin and Recycled Aggregates
Aggregate . - FHQC;?P3551ng in Sieve Sive -
No. | 100 | o/r 4 | 10m | 19mm | 25
Virgin Fine Agg. 8 % 43ﬁ 97 | 100 l
Virgin Coarse Agg. | i 3 36 ! 100
Recycled Coarse Agg. R ‘ ‘ \ 2 ‘ 22 94 100
Ll AlFIE Y ESE FolE EHE HAL HAT YA 7Y
AMEE Y¥tdog go] xole= HE ¥ e SRV dBFHY AHE iy Z2d
EH= AHEE ARt E3se & A2 ALgE u LS FaATE AfE
of Wi HFol Lolaks] M=) APl ZAYerh Fly Ashi 53] £REY 2ade
744 gol ol 88 Fly AshZ AH8712 44 o 42™og ogHn Atk vlF WBAAF
Stk Fly Ashi duisog gaid lSol M9l 3 F9e BFY(Map Crack)S &
FEE 1400—-1500C A4 w 7l & °olz HHE Wittt 28u Fly AshZ 4%
71E0] 1128 A4TEAS} TlEe] R g AHES Hxstng FA A FAE
ol £ W) WAool elsted AAR A 7 2L 4 Atk B Aol LR Fly Ash
ojtt. Fly Ashe H7A % Zelax vhgS off e 422 Table-3.3% ¥t}

Table-3. Chemical Composition and Physical Properties of the Fly Ash

Chemical Composition (%; )
SIOZ + A]zOg + F€203
898 |

Physical Property
Fineness
3200cm?/ g

Specific Gravity
2.23
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E-AHER(w/c)E WD Y4 (Wor- AEL vzEAd RUOE YEFEA A Fo
kability) £2& ¢l #%3A) (Plasticiz- W 2 AL Table-4.2} 2o},
er)E AHESEE o RFEHAE S KA}
Table-4. Chemical Composition and Physical Properties of the Plasticizer
o —2 > S
In?:rlllgty | InStS:sity i é?if/lnftﬁ Int(;ln;ity lon Solubility
41% 1.2% 8.0 1.21 < 500ppm Negative Dissolved
N in Water
2. iEta W AlEYY 277} YoM E o] Welae s
21 et %_’rxl v fEsAEs AAscn. wEA
F vigx += Table-50419} Zre] 3—uj
AL Zag|EL vFe QA Fo e 3 (Mix), 3-Fly Ash (FL) v]gg 97}x|0]
Y 2B R WA BeIAS Agsel W 4 WREAY B vge) S35
g HATH AYFAY wlFe & £ 24} (PCYE AME3tTh o AMAFR wjgv|E
9 a7be] @A S 1012 2 sjof FAEE AELALS et BB
25%%F 50% T+ FFZ FAov, F55H 9 [E/(AMHE+Fly Ash)]& 35%% 1nRAIA
Algero yx zho g BE] AASCH =, e @A AYGE uHdFthEE wiE
Aol AR AL HY AIYe w8 AE ANEA A8 2Pow 295

gk 14—-18cmZ B3 28%Y 210kg/cm?e) ¢

o},

Table-5. Mix Proportion of Normal Concrete and Recycled Concrete Mixtures

. Unit weight(kg/m?®)
Mix W/(C+F) | FL PC c = Y o T
0% | 1.0% 500 0 643 964.5 0
Normal 35% 10% | 1.0% 450 50 643 964.5 0
20% | 1.0% 400 100 643 964.5 0
0% | 1.3% 500 0 643 723.4 241.1
Fiez"sy;:id 35% 10% | 15% 450 50 643 723.4 241.1
20% | 2.0% 400 100 643 7234 241.1
0%  15% 500 0 643 482.3 482.3
R(escg’;:‘;d 35% - 10% 2.2% 450 50 643 482.3 482.3
| 20% | 27% | 400 100 643 482.3 482.3

C=Cement, FL=Fly Ash, PC=Plasticizer, FA =Fine Aggregate,
CA =Coarse Aggregate, RCA =Recycled Coarse Aggregate
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