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7. CONCLUSIONS AND RECOMMENDATIONS 

The test results from the study demonstrate the feasibility of using RCA and high-volume 

SCMs for the production of sustainable concrete mixtures in transportation infrastructure. This 

included the replacement of cement with at least 50% SCMs and the aggregate with 50% RCA. 

Nine optimized mixtures from the first phase of the project that exhibited satisfactory 

performance were selected for single layer and two-lift concrete pavement systems. The mixtures 

optimized for use in single layer pavement or for the top layer of two-lift concrete pavement 

exhibited 91-day compressive strength greater than 6,600 psi (45.5 MPa), 56-d flexural strength 

greater than 720 psi (5.0 MPa), 90-d drying shrinkage lower than 450 µɛ, and freeze-thaw 

durability factor of over 90%. The mixtures optimized for the bottom layer of the two-lift 

concrete pavement exhibited 91-day compressive strength greater than 7,100 psi (49.0 MPa), 56-

d flexural strength greater than 740 psi (5.1 MPa), 90-d drying shrinkage lower than 490 µɛ, and 

frost durability factor of 96%.  

Life cycle cost assessment indicated that sustainable concrete with optimal SCMs and 

RCA content can lead to cost savings of 17.6% of agency costs, 12.1% of user cost, 12.1% of 

social cost, and 17.5% of total life cycle cost. 

Given the variability of the properties of RCA and its effect on mechanical properties, the 

water absorption, specific gravity, and LA abrasion mass loss of RCA were found to be effective 

means to classify RCA sources. Lowering the water absorption and LA abrasion mass loss 

values and increasing the oven dry specific gravity of RCA can lead to higher quality of the 

aggregate and greater mechanical properties of the concrete made with such RCA. 

The data obtained through the case study indicate that the reduction in the MOE of 

pavement concrete can be limited to 10% when the coarse RCA with water absorption lower 
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than 2.5%, LA abrasion less than 23%, or oven dry specific gravity higher than 156 lb/ft3 (2500 

kg/m3) is used, even at a full replacement rate. The use of 30% and 50% RCA can lead to a 

reduction of up to 20% and 30% in the MOE of pavement concrete, respectively, when a 

relatively low-quality RCA is selected that has an oven dry specific gravity of 131 lb/ft3 (2100 

kg/m3) and a water absorption as high as 8.5%.  
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