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The macro and micro properties of sodium silicate modified
recycled coarse aggregate desert sand concrete

Liu Haifeng, Ma Long, Che Jialing, Yang Weiwu
(School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, P. R. China)

Abstract: To explore the influence of sodium silicate modified recycled coarse aggregates and desert sand
addition on the mechanical and interfacial properties of recycled concrete, the modified recycled coarse
aggregates were soaked into sodium silicate solution. The modified recycled coarse aggregates and desert sand
were used partially to replace ordinary coarse aggregates and machine-made sand to make recycled concrete.
The cube compressive strength, splitting tensile strength and flexural strength tests were carried out to analyze

the influence of the recycled coarse aggregates replacement rate, desert sand replacement ratio (DSRR) and
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sodium silicate modification on the mechanical properties of recycled concrete. The characteristics of multiple
interface transition zones of recycled concrete were studied by micro-hardness tests. The results indicated that
the cube compressive strength, splitting tensile strength and flexural strength of recycled concrete showed a
decreasing trend with recycled coarse aggregates replacement rate. Soaking with sodium silicate solution can
enhance the performance of recycled coarse aggregates. Appropriate addition of desert sand can densify the
matrix of recycled concrete. The combined use of them can effectively improve the mechanical properties of
recycled concrete. When DSRR was 40% and recycled coarse aggregates replacement rate was 25% , the
performance of recycled concrete was the best. The 28d cube compressive strength, splitting tensile strength
and flexural strengths increased by 13.6, 11.1 and 29.7% respectively in comparison with the untreated group.
Sodium silicate modification enhanced the density of the interface transition zone. Desert sand filled in the
interface transition zone and mortar matrix pore defects, and reduced the interface transition zone width.

Keywords: recycled concrete; sodium silicate modified; recycled coarse aggregates; desert sand; mechanical

properties; interface transition zone (ITZ)
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Tablel Performance index of cement

I5E 45 B 18] /min U/ MPa LR EE /MPa
1t 2803 3d 28d 3d 28d
6.6 355 26.6 Gk 186 238 4.5 6.5 22.0 42.5

4/ % H B/ (m*/kg) PRuER B RDR B/ 0
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Table 2 Performance index of coarse aggregate

Hm WREE/, RUHE/ JERE 7K ok

) (kg/m”) (kg/m*) b5/ % /% /%
NCA 1506 2721 9.12 0.75 0.23
RCA 1439 2670 13.02 3.12 0.61

R3 EERERIER

Table 3 Performance index of fine aggregate

e U/ FM B/
KA MUK N SR Rt/ %
(kg/m?®) (kg/m?®)
B> 2.38 1590 2 646 0.70
Vb LD 0.19 1400 2624 0.14
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Table 4 Particle size distribution of aggregate

fifi L R SF/mm iy
b HL 2> NCA RCA
0.05 0.7
0.075 8.0
0.097 36. 2
0.16 93. 4 4.7
0.315 97.3 14.4
0.63 99.8 30.0
1.18 48.8
2.36 67.2 0.2 1.5
4.75 98. 2 1.7 2.7
9.5 33.5 32.3
16.0 83.7 87.6
19.0 99.1 98.8
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3 B R 563K F )5 100 mm X 100 mm X 100 mm,
Pt A 5 B 1 59 1K RSF 2 100 mm X 100 mm X 400
mmo.
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Fig.1 Indentation schematic diagram
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Table 5 The crushing index of recycled coarse aggregates

after the immersion of sodium silicate

JEWEAE bR/ %
PRS0 Bk 810 B 152

R ) /h

1 9.68 10. 18 9.88
6 10. 03 10. 47 10. 87
12 11. 05 11.08 12.26
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Table 6 The water absorption rate of recycled coarse

aggregates after the immersion of sodium silicate

o WK 2/ %
=t /h — — —
FiRAESY RS I0% RS 15%
1 2.23 2.31 2.57
6 2.37 2.45 2.73
12 2.53 267 2.86
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Fig.2 Schematic diagram of sodium silicate modification
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Fig.3 Slump of recycled concrete
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Fig.4 The compressive strength of recycled concrete at different curing ages
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Fig.5 The splitting tensile strength of recycled concrete at different curing ages
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Fig.6 The 28d flexural strength of recycled concrete
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Fig.11 The relationship between the micro-interface width of recycled concrete and its mechanical properties
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Table 7 Significance test of regression results
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