HZ238|EE

A gt

aF2 ZFof ot HF

Recycling Waste Concrete for Low-Volume Road Pavement
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Summary

This paper presents the results of field experience from an experimental pavement con-

struction on a low volume road using recycled concrete. The recycled concrete was pre-

pared by replacing a half of coarse aggregate with recycled aggregate. Virgin natural
sand was used as fine aggregate together a plasticizer and a fly ash (0.8% and 5% by
wt. of cement, respectively). The load bearing capacity of the subbase made of recycled
aggregate was acceptable. The length, thickness and width of the pavement were 100m,

20cm and 3m, respectively. From construction experience, it was found that workability

and finishability of the recycled concrete mixture were relatively poor, but strengths
were satisfactory. Flexural strength, compressive strength and elastic modulus at 28 days
were 54Kg/cm?, over 250Kg/cm?, and 220,000Kg/cm?, respectively. The construction
could be performed by hand without much difficulty. The surface was finished smoothly

by wet fabric and only minor cracks were found on the surface.
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Table-1. Properties of Recycled Aggregates

Max. SSD | Absorption] Abrasion
Size S.G. (%) (%)
Recycled | 25mm | 2.29 7.48 45.70
Coarse Agg.| 40mm | 231 6.99 44.10

Aggregate

Fig. 1. Recycled aggregates A : 40mm, B : 25mm
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Table-2. Physical Properties of Virgin Ag-
gregate

Max. | SSD |Absorption Abrasion

Size | SG (%) (%)

Virgin Sand| - 2.59 1.94 - 2.80
Virgin  [40mm| 262 | 1.03 30.14 ~

Aggregate F. M.

Coarse Agg.|25mm| 2.60 0.70 | 32.03 -
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Fig. 2. Gradation of aggregates

Fig. 3. Experimental pit for subbase
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Table-3. Mix-design of recycled concrete

lump before/ Unit Weight(Kg/m®)
E—%ﬁs—h after a.ld'ding Fly N Natural Virgin Recycled
plasticizer | W | C Plasticizer Coarse Agg. Coarse Agg.
Ash Sand
(Cm) 25mm | 40mm | 25mm | 40mm
0.40 6.5/16+2 |163|388| 20 3.10 605 398.0 | 137.0 | 349.0 | 190.0
1. Designed Flexural Strength=40Kg/cm?
2. Mix Flexural Strength=46Kg/cm?
3. Mix Compressive Strength=250Kg/cm?
4. Cement=Normal Portland Cement
5. FM of Fine Aggregate=2.80
Note 6. Coarse Aggregates=Recycled(50% )+ Virgin(50% )
7. Air Void of Coarse Agg.=7.23% (Recycled), below 1% (Virgin)
8. Admixtures=Fly Ash, Plasticizer (LIGACE-F)
9. Time of Transportation=15 min.
10.Time and Date of Construction=8:00~12:00AM, 1995. 9. 15.

11.Plasticized added to the mix in truck 2-3min before casting
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Fig. 4. Condition of road-bed before paving
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Table-4. Test Results of Recycled Aggre-
gate for Subbase Materials

Plastic | Abrasion (Unit Weight
Test CBR(¥
& Index | (%) %) (ton/m®)
Specifica-
S <6 <50 >30 -
tion limit
Recycled
eV NP | 4nlo | 3589 | 143
Aggregate

N.P. : Non-Plastic
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Fig. 6. Casting recycled concrete by hands
in the field
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Fig. 7. Finishing surface by wet fabric
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on the surface of Recycled Pavement
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Table-5. Comparison of Strength of Recycled and Normal Concretes (Unit: Kg/cm?)

Normal Concrete Recycled ConcreteCompressive
Type Compressive Compressive Split Tensile Flexural Elastic
Strength Strength Strength Strength Modulus
Casted Specimen 189.9 303.3 30.2 54 2.41 X108
Core Specimen 174.1 252.0 21.0 - 2.20%x10°
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