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Grey Correlation Analysis between Chloride Permeability and Pore Structure
of Concrete Incorporating Recycled Fine Aggregate from Clay Bricks
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Abstract: The surface activity of recycled fine aggregate from clay brick (RFCB) with different particle size was
evaluated. Furthermore, the effect of particle size distribution, replacement ratio and initial water saturation of RFCB
on the chloride permeability and pore structure of concrete incorporating recycled fine aggregate from clay bricks
(RBC) was carried out. The results show that the surface activity of RECB increases with the decrease of particle
size in the alkaline environment. The incorporation of RFCB increases the total pore volume and porosity of RBC,
but refines the pore size distribution, thus reduces the average pore diameter and the critical pore diameter. The
chloride diffusion coefficient and electric flux of RBC are also reduced by 19% —59% and 24 % —54% , respectively.
Based on the grey correlation theory, the average pore diameter and critical pore diameter parameters are more
sensitive to the chloride permeability. On this basis, the mathematical models of chloride ion diffusion coefficient,
electric flux and pore structure parameters are established using the multivariate nonlinear regression analysis.
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FIG.1 Gradation curves of coarse and fine aggregates
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Table 1 Mix proportions of RBC

Unit:kg/m”*
Specimen No. Water Cement CA RS RFCB Initial water saturation
RO 171 380 1077 780 0 0
R50AP 171 380 1077 390 356 25
R50AF 171 380 1077 390 356 32
R50BP 171 380 1077 390 375 36
R100AP 171 380 1077 0 712 51

1.3 RFCB R & iz

M4 Snellings 55 A B BIF5E 75 5 , FI A RHE B 1

PRI i A ST ALES T3k B R I Rk 2 T 9
W 2 fr s . 4G, 8 NaOH il £ pH {13 4
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Fig.2 Flow chart of RFCB surface activity test
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Fig. 6 Pore characteristics of RBC
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Table 2 Correlation of parameters of chloride diffusion

coefficient of RBC
Factor Correlation

Ve 0.78

Z 0.98

P 0.84

F 0.95
o(harmless pore) 0.72
¢(less harmful pore) 0.83
¢ (harmful pore) 0.89
¢(more harmful pore) 0.87
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0.80LA FATHIE.

RBC FLE5H 2505 ro il o 1 K (0 G Bk B 25 S
23R i 3T, RBC L4542 $00k v i & 19
) 50 AR B 0 TR R HET o 3 LA (0.99) > sl
JUALAE(0.95) >4 F LR L4350 (0.88) > 2 FE AL 1A

Table 3 Correlation of parameters of electric flux of RBC

Factor Correlation
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Table 4 Results of multiple regression

Model K, K, K, K, R*
D(Z,F) —6.060 94 0.31266  0.09591 —0.00223  0.988
Q(Z,F) —209.20806 36.03546  5.57932 —0.09929  0.941

D(Z,F) or Q(Z,F)=K,+ K Z+K,F+K,ZF(1)
XK K K, KRR G R85

R AR A, RBCE & FB &R 5 4L
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