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Study on the workability and compressive strength of

C30 recycled coarse aggregate concrete
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( College of Civial Engineering, Hebei University of Engineering, Hebei Handan 056038. China)

Abstract; The C30 recycled coarse aggregate concrete is produced by use of the concrete blocks from
the dismantled masonry structure buildings and the influence of recycled coarse aggregate replacement
percentages, water cement ratio, and sand ratio on the 28 d compressive strength and workability are
studied in orthogonal experiment design. The results show that the recycled coarse aggregate replace-
ment percentages is the most primary factor effecting on 28 d compressive strength and workability;
and with the recycled coarse aggregate replacement percentages increased, strength and workability
decreased; It calls for using the percentages of 60% as recycled coarse aggregate,0.5 as water ce-
ment ratio and 36% as sand ratio to make reasonable design of mix proportions, we can obtain the re-
cycled coarse aggregate concrete that its 28d compressive strength reach to 46.3 MPa.
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Tab. 1 Properties of ordinary portland cement

bR 45U/ b BT/ MPa  HUEIE/ MPa
- LREE
HiKit/ % wEERE 2R it fa) 3d 28 d 3d 28 d
26.37 2.5 4 281 4.95 28.0 8.52 48.2
R2 BiERMEKENLERS
Tab. 2 Chemical of ordinary portland cement
7 SiQ), AL O, Fe,0, Mg0 Ca0 Na, O K,O0
SH/ % 28.87 8.45 3.62 0.01 55.64 0.29 0.48
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Tab. 3 Properties of concrete coarse aggregate
WREIE/ (g em™) AL/ (g - em™?) Bk R A/ mm  FKB/ % WKE %
BA 1.394 2. 660 5-31.5 0.1 0.6
FHEREH 1.072 2.326 5-16 2.4 6.4
F 4 BEBAEREER

Tab. 4 Properties of concrete fine aggregate

SRE  ERUEE EWEE MEE

(FALR ) RitfRisR/ % ERE:

/%  (g-em?) (grem) BB 4.75

2.36 1.18 0.63

0.315 0.15 /%

1.5 1.441 2.655 1.85 1.81

4.84 9.07

20.97 66.73 89.11 0.2
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Tab. 5 Test results of 28d compressive strength and slump
WHE  RWEE  TdHE  BdHE
HES A B ¢ D /mm /(g em™) IREF/MPa % E/MPa
1 1(0) 1(0.48) 1(36) 1 50 2.5115 38 48.4
2 1(0) 2(0.5) 2(38) 2 35 2.5117 40.2 53.3
3 1(0) 3(0.52) 3(40) 3 30 2.5185 35.4 46.9
4 2(30) 1(0.48) 2(38) 3 30 2.4443 34.2 45.3
5 2(30) 2(0.5) 3(40) 1 27 2.4462 34.2 46.3
6 2(30) 3(0.52) 1(36) 2 15 2.4558 33.7 43.3
7 3(60) 1(0.48) 3(40) 2 25 2.3695 32.3 40.5
8 3(60) 2(0.5) 1(36) 3 12 2.373 34.7 46.3
9 3(60) 3(0.52) 2(38) 1 4 2.3443 29.0 42.3
Fo6 BIMEBESHAEEHRESH
Tab. 6 Range analysis of 28d compressive strength and slump
s 28 diBEREENMGHE PEESREANFSHRE
A B C D A B C D
K1 148.5 134.2 138 137 115 105 77 101
K2 134.9 145.8 140.8 137 72 74 89 75
K3 129.1 132.5 133.7 138.5 61 69 82 72
k1 49.5 4.7 46 45.7 38.3 35 25.7 33.7
kK2 45.0 48.6 46.9 45.7 24 24.7 29.7 25
k3 43.0 4.2 4.6 46.2 20 23 27.3 24
R 6.5 4.4 2.4 0.5 18.3 12 4 9.7
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Fig.1 The relation between 28 d compressive
strength of recycled coarse aggregate
concrete of C30 and each factor level
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Fig.2 Influence of water cement ratio on 28
d compressive strength
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Fig.3 The relation between slump of recycled
coarse aggregate concrete of C30 and each
factor level
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Fig.4 Influence of recycled coarse aggregate
replacement percentages on slump
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