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Abstract

The performance of lime-fly ash stabilized gravel regenerated as cement concrete base material
was studied in laboratory. The properties of lime-fly ash gravel recycled material were analyzed,
and the mix proportion of recycled concrete was designed to study the mechanical characteristics,
durability, shrinkage and fatigue. The results showed that the recycled aggregate of lime-fly ash
gravel had better shape and surface characteristics. Compared with the new aggregate, the re-
cycled aggregate had lower apparent density and bulk density, higher water absorption, faster
water absorption rate and lower crushing value. The strength of recycled concrete using recycled
fine aggregate was obviously lower than that using recycled coarse aggregate. The increase of
recycled coarse aggregate resulted in the decrease of the compressive strength and the growth
of the flexural strength. The design mix proportion of cement:recycled coarse aggregate:crushed
stone:sand is recommended as 1:2.24:1.49:1.92. The lime-fly ash gravel recycled cement concrete
had higher temperature shrinkage and dry shrinkage coefficients, especially for the dry shrinkage
coefficient, which increased rapidly during the curing age in the first 14 days. The lime-fly ash
gravel recycled aggregate concrete permeability grade was S10 with the antifreeze number up to
90 cycles, which met the concrete durability requirements in general engineering. The fatigue
performance of lime-fly ash gravel recycled concrete was similar to that of ordinary cement con-
crete.
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Figure 1. Design gradation of recycled coarse aggregate
E 1. BEESHERITRE
Table 1. Particle shape coefficient of recycled aggregate
= 1. BESRBBRI KRR
K= A2 i 12 JitE
2.25 37.2 1.43
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Table 2. Apparent density of recycled aggregate
= 2. BRI ARG ERBUBEENE TRETHRMEE (g/cm )

i SVEIES HTAERL PR
gHAER 2.50 2.14
AR 2.61 243

Table 3. Bulk density and porosity of recycled aggregate particle size
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7 B (%) 50 46 452 45.1 443 43.1 44 42

Table 4. Water absorption rate of recycled aggregate and new aggregate in dry state
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Table 5. Water absorption rate test data of recycled aggregate
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Table 6. Main road indexes of recycled aggregate
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Figure 2. Relationship between temperature shrinkage coefficient and temperature of recycled concrete
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Figure 3. Shrinkage deformation of recycled concrete under different humidity conditions
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Table 8. Water seepage height of recycled aggregate concrete/mm
< 8. BEERERTAEKESE/mm

NG R 1 2 3 4 5 6
BK 141 132 135 #EIK #EIK 146
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Table 9. Freeze-thaw test results of recycled aggregate concrete freeze-thaw
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Table 10. Fatigue test results of recycled concrete
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Figure 4. Comparison of fatigue equation of recycled aggregate concrete and lean concrete
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