Research Objective

To Investigate mechanical properties of
recycled and virgin concrete aggregates for use
in rigid pavements

Secondary objectives are to investigate the:
«Effect of recycled coarse aggregate on concrete fracture and drying shrinkage properties

«Effect of synthetic fibers on recycled concrete aggregate concrete

Background

Recycling concrete is a viable option to decrease the use of natural
resources and a way to limit the amount of construction waste disposal.
Recycled materials such as concrete are typically used as unbound material
layers in the base or subbase. However, there is no technical reason why

Methodology

The recycled concrete aggregate
was sieved and meet IDOT CA-7

The Bulk Specific Gravity and
absorption capacity were determined
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Four different concrete mixtures were used. The first and second used virgin coarse aggregate with the
addition of synthetic fibers to the second mix. The third and fourth used recycled concrete coarse
aggregate with the addition of fibers in the fourth mix.

Results and Discussion (cont.)

Drying Shrinkage

[Virgin Coarse Aggregale - Synihetic Fiber Syhetc Fiber
Vaterial Plain oncréte | e forged Concrete Plin Conae | Reinforced Concrete
Water 308 LOCY 308 LICY 308 LBy 306 LCY
Type | Cement 607 L/CY 607 L/CY 607 LbICY 607 LICY
Coarse agoregate 1645 LbICY 1645 LbiCY 1508 LVCY 1508 LLICY
Fine aggregate 1360 LbICY 1360 LbICY 1360 LbICY 1360 LBICY
Synihetic oLbicy 3LbicY 0LhicY 3 LY
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“+Average of three samples from each concrete mixture

<+After 14 days, free shrinkage of RCA samples became
greater than virgin aggregate concrete

Plain Concrete
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Virgin & Recycled Concrete Aggregate
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This figure shows virgin aggregate (left) and RCA (right)

Results and Discussion
Compression and Split Tensile

<+ Similar peak loads
<+Similar softening curves
<+Similar G¢

Conclusions

Compressive | Tensile
Strength Strength
(psi) (psi) +Samples tested at 7 days
Virgin 4528 378 +Plain concrete had a higher
Virgin FRC 4396 425 compressive strength than RCA
RCA 4030 356 concrete
RCA FRC 3450 415

+RCAC has slightly lower strength and 40% less fracture energy
+Shrinkage of RCAC is greater at 28-days
Ew/o mix design adjustments

<+Addition of FIBERS result in similar fracture behavior of RCAC and
PCC




