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A Study on Recycling of Concrete Waste in Site and Appropriate Mix Proportions.
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Abstract When the concrete waste is recycled as the aggregate, the concrete waste is generally carried to the plant and
the recycled aggregate is manufactured. However, in this method it needs significantly much energy and
causes much CO, when the concrete waste is carried to the plant. Therefore, we need to consider about
environment to study on recycling of concrete waste in site. In this study, we investigated, appropriate mix
proportions used recycled coarse aggregate, properties of fresh concrete, pumpability, and properties of
hardened concrete in case recycling of concrete waste in site. As a result, we proposed following process.
(1)When mortar is manufactured at the plant, we add amount of additional water absorption of the recycled
coarse aggregate into the water content. (2)The mortar is carried from the plant to the site. (3)The recycled
coarse aggregate is manufactured in site and mixed to the mortar. To compare with recycled aggregate
concrete manufacturing at plant it is same as this method of slump, pumpability, compressive strength, tensile
strength, elastic modulus of elasticity, properties of chloride penetration.
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Fig. 1 Recycling of concrete waste in site assumed

in this study

Table 1 Row materials concrete

Cement Ordinary Portland cement (Density:3.16g/cm?)

Sand (Density under saturated surface-dry
condition:2.61g/cm3, Absorption:2.22% , Fineness
modules:2.72)

Fine aggregata

Crushed stone (Density under saturated surface-dry

condition:2.64g/cm3, Absorption:1.24% , Fineness
modules:6.67, Percentage of solid volume:59.8%)

Coarse aggregate |Recycled Coarse aggregate (Density under saturated
surface-dry condition:2.42g/cm? , Destity under air-dry
condition:2.35g/cm?, Destity under oven-dry

condition:2.30g/cm3 , Absorption:5.43% , Additional water
absorption:3.20%)

Water-reducing and air-entraining admixture.
Chemical admixture| — — — — — — — — — — —

High-range water-reducing and air-entraining admixture.

Table 2 Condition of coarse aggregate to mix

VS |Crushed stone under saturated surface-dry condition is used.

RS [Recycled coarse aggregate under saturated surface-dry condition is used.

RA |Recycled coarse aggregate under air-dry condition is used.

Recycled coarse aggregate under air-dry condition is used and amount of

RW
additional water absorption is added to water content.

Table 3 Mix proprtions

W/C Condition Air Unit content (kg/m®) Ad™
o) of coarse | content
" aggrgate (%) w c S G o
Vs 979
RS 175 897
45 — — A 389 747 — A 10
RA
— — — — 871
RW 175+27
Vs 979
RS 175 897
55 — 1 45 318 805 |— — 10
RA
—_ — —_ — 871
RW 175+27
Vs 979
RS 180 897
65 [ — 271 826 |— —| 05
RA
— — A —_— — 871
RW 180+27"

*Amount of additional water absorption is added to water content.
**xW/C=45%: High-range water-reducing and air—entraining admixture.
**¥W/C=55% and 65%: Water-reducing and air—entraining admixture.
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Fig. 2 Simple pumping test
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Fig. 3 Measurements of mold for slump test
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Fig. 4 Slump test and mini-slump test
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Fig. 5 Mortar flow test results

T OW/C=45% BW/C=65%
60
50
40
30

20

10

Vs RS RA RW

Fig. 7 Compressive strength test results
50
OW/C=45% B W/C=65%
30
20

10

Vs RS RA RW

Fig. 9 Elastic modulus test results
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Fig. 8 Tensile strength test results
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and depth of chloride penetration
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Fig. 11 Relation between elapsed time and slump
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Fig. 12 Relation between elapsed time and mini-slump
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Fig. 13 Relation between mini-slump and Slump
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