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Abstract: In order to study the effect of substitution rate and mix design methods on mechanical properties of
brick-concrete recycled coarse aggregate concrete, a damage constitutive model was established based on the
hypothesis of strain equivalence and Weibull distribution. By considering the functional relation between
distribution parameters and substitution rate, the damage constitutive model was modified, and then the
performance of the damage variable and development rate of damage variable with the increase of strain were
discussed. The results show that the constitutive model curves have a high correlation with the test curves, and
the model parameters a, 6 meet the quadratic functional relation with substitution rate , reflect the peak stress,
peak strain and the brittleness of concrete respectively. The whole damage D of brick-concrete recycled coarse
aggregate concrete consists of initial damage D, and load damage D, and initial damage D, is caused by the
brick-concrete recycled coarse aggregate mixed. With the increase of strain, the whole damage variable increases
monotonically in a shape of S, and the development rate of damage variable first increases and then decreases.
The mix design methods have an influence on damage degree and damage development rate of brick-concrete

recycled coarse aggregate concrete.
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Table 1 Performance indexes and compositions of recycled coarse aggregate
Performance index w/%
Size/mm  Crushing . Apparent Bulk .

. Water absorption . . . . . . . Clay

index (by density/(g* density/(g* Concrete Brick Tile Sundries Dust
(by mass)/ % o o lump

mass)/ % em ) em )

5-20 27.60 17. 50 2.54 1.27 59.40 34.40 2.10 0.80 2.50 0.80
20—-30 28.50 16. 40 2.55 1.25 57.95 36. 80 1.90 0.75 2.00 0.60
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Table 2 Mix proportions of recycled concrete
kg/m’
RCA
No. C FA SL S G w SP R/%
5—20 mm 20—30 mm
B1 186. 00 85. 00 40. 00 789. 00 1105.00 0 0 150. 00 3.11 0
B2 186. 00 85. 00 40. 00 789.00 939. 00 66.00 100. 00 150. 00 3.11 15
B3 186. 00 85. 00 40. 00 789.00 773.00 133.00 199. 00 150. 00 3.11 30
B4 186. 00 85. 00 40. 00 789. 00 607. 00 199. 00 299. 00 150. 00 3.11 45
B5 186. 00 85.00 40. 00 789. 00 442.00 265. 00 398. 00 150. 00 3.11 60
B6 186. 00 85. 00 40. 00 789. 00 275.00 330. 00 495. 00 150. 00 3.11 75
B7 186. 00 85. 00 40. 00 789. 00 0 442.00 663. 00 150. 00 3.11 100
*3 MmAXEREHIEIT
Table 3 Mix proportions of recycled concrete with additional water
kg/m’
RCA
No. C FA SL S G \W% SP Additional water R/%
5-20 mm  20—30 mm
Cl1 186. 00 85.00 40. 00 789. 00 1105. 00 0 0 160. 00 2.49 0 0
C2 186. 00 85. 00 40. 00 789. 00 884. 00 89.00 133.00 160. 00 2.49 15. 60 20
C3 186. 00 85.00 40. 00 789. 00 663. 00 177.00 265. 00 160. 00 2.49 31.20 40
C4 186. 00 85.00 40. 00 789. 00 442.00 265. 00 398. 00 160. 00 2.49 46. 80 60
C5 186. 00 85.00 40. 00 789. 00 221.00 354.00 530. 00 160. 00 2.49 62.40 80
C6 186. 00 85.00 40. 00 789. 00 0 442.00 663. 00 160. 00 2.49 78.00 100
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Fig.1 Results of slump of recycled concrete
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Fig.2 Influence of curing ages on compressive strength of recycled concrete
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Fig.3 Stress-strain curves of recycled concrete
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Table 4 Characteristic indexes of stress-strain curves of
recycled concrete

No. J.MPa 0,/ MPa & E/GPa
B1 46.4 40. 64 0.002 76 16. 28
B2 36.9 39.41 0.002 87 15. 36
B3 34.2 33.06 0.002 72 13. 64
B4 32.3 38.19 0.002 80 15.04
B5 38.8 37.74 0.003 10 12.98
B6 41.0 36.27 0.002 98 13.32
B7 34.3 35.37 0.003 50 10. 63
C1 26.8 26.28 0.002 37 13.91
C2 24.5 24.02 0.002 30 13.82
C3 23.9 20.76 0.001 82 14.11
C4 19.6 17. 40 0.00178 13.73
C5 21.4 19.47 0.002 04 13.86
C6 23.6 20.33 0.002 18 13. 26
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Table 6 Related parameters of constitutive model
No. Ey a Damage constitutive model r
B1 159 80 0.003 58 9.66 =159 80e* exp[— (x/0. 003 58)" ] 0.972
B2 152 47 0.003 51 9.27 =152 47¢+exp[—(x/0. 003 51)"*"] 0.976
B3 14513 0.003 51 9.23 =145 13e-exp[— (/0. 003 51)" %] 0.977
B4 137 80 0.003 55 9.54 =137 80 exp[— (/0. 003 55)"**] 0.992
B5 130 46 0.003 65 10. 20 =130 46¢-exp[— (/0. 003 65)"**] 0.985
B6 12313 0.003 81 11.22 =123 13e-exp[—(2/0. 003 81)"**] 0.984
B7 110 90 0. 004 20 13.70 =110 90e- exp[ — (/0. 004 20)"* "] 0.993
Cl1 139 50 0.003 44 4.37 =139 50e* exp[— (x/0. 003 44)" "] 0.993
C2 138 59 0.002 98 3.66 =138 59¢- exp[ — (/0. 002 98)* ] 0.888
C3 137 69 0.002 72 3.15 =137 69¢* exp[— (/0. 002 72)" **] 0.962
C4 136 78 0.002 67 2.85 =136 78¢* exp[— (/0. 002 67)* %] 0.923
C5 13588 0.002 82 2.74 =135 88e-exp[ — (/0. 002 82" "] 0.979
C6 134 97 0.003 18 2.84 =134 97e-exp[—(2/0. 003 18)**] 0.948
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