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ABSTRACT

OBJECTIVES : This study is to develop the optimum mixing proportions for cement concrete pavement with using recycled aggregates.

METHODS : The mixture varied recycled coarse aggregates content from 50 % to 100 % to replace the natural coarse aggregates by weight.
Tests for fundamental properties as a cement concrete pavement were conducted before and after hardening of the concrete.

RESULTS : It was found that the variation in the amount of the recycled aggregate affected the compressive and flexural strength development,
as well as the chloride ion penetration resistance. As the amount of the recycled aggregate content increased the compressive and flexural strength
and the resistance to chloride ion penetration decreased. However, the resistance to freeze-thaw reaction was affected significantly. In addition,
the gradation of the aggregate became worse and hence so did the coarseness factor as the recycled aggregate amount increased.

CONCLUSIONS : The fundamental properties of the concrete with recycled aggregate does not seem to be appropriate when the recycled
aggregate quality is not guaranteed up to a some level and its replacement ratio is over 50%. The optimized gradation of the aggregates should
also be sought when the recycled aggregate is used for the cement concrete pavement materials.
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Fig. 1 Change in Amount of Waste
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Table 1. Physical Properties of Cement

Setting time
(min.)

Compressive
strength(MPa)

Specific | Fineness| Stability .- _
gravity | (cm?/g) | (%) | Initial | Final |5 1 2 | 5g

setting | setting
time | time |days|days|days

3.15 3,400 0.1 230 | 410 | 23 | 31| 40

Table 2. Chemical Compositions of Cement

Si02 | Fex0s | Cal MgO SO3 AlOs | Ig—loss
(%) (%) (%) (%) (%) (%) (%)

21.95 | 281 | 60.12 | 3.32 2.1 6.59 2.58
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Table 3. Physical Properties of Coarse Aggregate

- . . Fineness
(o)
Dmax | Specific gravity | Absorption(%) modulus
25mm 2.78 0.45 6.8

Table 4. Physical Properties of Fine Aggregate

Specific gravity Absorption(%) | Fineness modulus

2.66 0.55 2.67
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Table 5. Physical Properties of Recycled Coarse

Aggregate
Dmax Specific | Absorption| Fineness |Percentage of
gravity (%) modulus | abrasion(%)
25mm 2.44 4,99 710 34.94

Table 6. Physical Properties of Recycled Fine Aggregate

Specific gravity Absorption(%) | Fineness modulus

2.43 5.89 3.38
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Table 7. Mix Proportion

} Unit weight(kg/m°)
Variables | W/C S/a(%)
W © N.F.A" R.F.A" N.CA. RCA” AEA? HRWR?

RO(Plain) 602.64 - 1075.77 -

R50 301.32 301.32 537.89 537.89

R60 241.06 361.58 430.31 645.46

R70 0.43 36 150.0 350.0 180.79 421.85 322.73 753.04 0.07 1.05

R80 120.53 482.11 215.15 860.62

R0 60.26 542.38 107.58 968.19

R100 602.64 - 1075.77

1) NF.A : Natural Fine Aggregate, RF.A. : Recycled Fine Aggregate, N.CA. : Natural Coarse Aggreegate, RCA. : Recycled Coarse Aggregate
2) AEA : Air Entraining Agent, HRWR : High Range Water-Reducing Admixtures
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Table 8. Chloride lon Penetrability Based on Charge

Passed
Type Ck}iggjo?nabsss)ed Chloride ion penetrability
| > 4,000 High
Il 2,000~4,000 Moderate
Il 1,000~2,000 Low
\4 100~1,000 Very low
\Y, <100 Negligible

3.3. Z|XEMU: (Optimized Aggregate Gradation)
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