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Quality optimization of concrete recycled coarse aggregate based on
information entropy and uncertainty measurement theory

Sun Yanyun , Hao Wei
(School of Civil Engineering,Lanzhou Jiaotong University, Lanzhou 730070, P. R. China)

Abstract: With the acceleration of China’s urbanization drive, construction wastes are on the rise. The
application of recycled coarse aggregate could reduce the increasing construction wastes and save abundant
sand resources. In order to sort and optimize the quality of recycled coarse aggregate, the quality evaluation
model of recycled coarse aggregate is established based on the information entropy theory. The evaluation
index system and single-index measurement functions are determined on the basis of Recycled Coarse
Aggregate for Concrete. The weights of these indices are obtained from the information entropy theory.
The evaluation matrix of single-index measurement and multiple-index evaluation vector are calculated
according to the field data. The quality grade is assessed with credible recognition criteria. An analysis
instance is shown, which verified the effectiveness of the proposed model. The result shows that the
information entropy and uncertainty measurement theory can be applied to quality evaluation of single

sample and distinguish quality of the same grade.
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Table 1 quality evaluation index and classification criterion of Recycled coarse aggregate concrete

Mg X GRERI /% X GRFERIH /% X GEFRE /% X GeFERiH /% X5/ %

Xs/(kg=m™3)  X7/%

C <1.0 <<0.5 3.0
Cy [1.0,2.0) [0.5,0.7) [3.0,5.0
Cs [2.0,3.0) [0.7,1.0) [5.0,7.0)
Cy =3.0 =1.0 =7.0

<5.0 <12 <2450 <47
[5.0,9.0 [12,20) [2350,2 450) [47,50)
[9.0,15.0) [20,30) [2250,2 350) [50,53)

=15.0 =30 =2 250 =53
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Table 2 measurement values of samples

./

X/
FEAR X0/% Xo/% X3/ % Xu/% X5/ % X7/ %

(kg * m %)
M, 0.4 0.2 47 12 175 2590 53
M, 0.4 0.4 6.4 3 161 250 50
M; 0.3 0.2 69 3 1.6 250 48
M, 018 0 49 3 231 2435 44
M; 043 0 6.8 4 206 2360 46
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Fig. 1  Uncertainty measurement function for single index
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0.163 4,0.163 4,0. 088 5)

wy, = (0.174 9,0.174 9,0.092 5,0.174 9,
0.110 1,0.097 8.,0. 174 9)

w5, = (0.168,0.168,0.107 4,0.168,0. 134 2,
0.086 4,0.168) (j = 1,2,+,7)
33 HEBEREIHBENRESENRGANE
T EE

R 3 C8) T 45 FEAS Y 22 18 B 25 5 I 2 3 A
[f]

b

i, = (0.498 8,0.174 9,0. 159 9,0. 166 4)

por = (0,662 4,0.155 5,0, 182 1.0)

psr = (0.846 3,0.059 3,0. 068 9.0.025 5)

pi, = (0.768 1,0.111 5,0, 120 4.0)

w5, = (0.672,0.051 8,0.131 3,0.144 9)
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Table 3 quality evaluation results based on information

entropy and uncertainty measurement theory

FEAR C C, Cs Cy PN SR/ d,
M, 0.4988 0.1749 0.1599 0.1664 C,/3.0061
M, 0.6624 0.1555 0.1821 0 C1/3.480 9
M; 0.846 3 0.0593 0.0689 0.0255 C1/3.726 4
M, 0.7681 0.1115 0.1204 0 C1/3.647 7
M; 0.672 0.0518 0.1313 0.144 9 C1/3.250 9
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