
Jin Fan, Matthew P. Adams, Matthew J. Bandelt    
J.A. Reif, Jr., Department of Civil and Environmental Engineering, New Jersey Institute of Technology 

Simulating Corrosion Induced Damage in Recycled Aggregate Concrete Systems
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WHY RECYCLED CONCRETE AGGREGATES (RCA)

▪ Produced from demolished 

waste concrete materials

▪ RCA pertains two material phases:

o Original natural aggregate

o Adhered mortar

▪ Two interfacial transition zones

o Old ITZ

o New ITZ

WHAT IS RCA

▪ Industry goal of reducing carbon emissions associated with 

the production of concrete

▪ Less than 1% recycle aggregate used in structural 

components in Europe

▪ End user concern of mechanical and durability properties
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APPLICATIONS OF RAC IN STRUCTURES MECHANICAL PROPERTIES OF RAC

MESO-SCALE NUMERICAL INVESTIGATIONS CHLORIDE DISTRIBUTION
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CORROSION INDUCED DAMAGE CONCLUSIONS & TAKE AWAY

(a) 2% AM-20% Rust (b) 10% AM-20% Rust

(c) 2% AM-2% Rust (d) 10% AM-10% Rust

Increasing AM level

▪ Meso-Scale numerical approach is effective in quantify the corrosion 
performance of reinforced RAC systems

▪ Higher AM content results faster chloride ingress and corrosion propagation

▪ Heterogeneous material leads to unsymmetrical chloride distribution

▪ The impact of AM is limited at low AM levels

▪ Higher adhered mortar leads to greater damage

▪ Rust level is more influential on corrosion induced damage compared to AM 
level
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