
 
Cold in-place recycling (CIR) is the on-site recycling 
process to a typical treatment depth of 3 to 5 inches, 
using a train of equipment (tanker trucks, milling 
machines, crushing and screening units, mixers, a paver, 
and rollers), an additive or combination of additives 
(asphalt emulsions, lime, fly ash, cement), generating and 
re-using 100% RAP, with the resulting recycled pavement 
usually opened to traffic at the end of the work day. 
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Outline 

ÅNeed for mix design 

ÅOverview of procedures 

ÅKey points of different procedures 

ÅIssues and gaps 



Processes Covered 

ÅCold In-Place Recycling 

ïFoamed asphalt 

ïEmulsified asphalt 

 

ÅFull Depth Reclamation (FDR) 

ïEmulsified asphalt 

ïFoamed asphalt 

ïCement, fly ash Class C, CKD 
 

ÅHot In-Place Recycling 

ïRejuvenators 

 



Need for Mix Design 

ÅDetermine if material will work for the 

process 

ïStrength, durability, resistance to moisture-

induced damage 

ÅAccurately determining stabilizer properties 

and content to meet mix and job 

requirements for a successful project 

ÅDetermine if other additives are needed 



Need for Mix Design 

ÅDetermine water content range 

ÅProvide guidelines if stabilizer content or 

water content needs adjusted during 

construction 

ÅLook for problem materials and ways to 

correct for them, if possible 



Mix Design ï Hot or Cold? 

ÅHot mix ï Proportioned blend of two to five 

materials / knowledge of whatôs there / 

adjust with minor material changes 

ÅIn-place recycling mixes ï Road variations, 

construction variables / plan ahead to 

adjust 



Mix Design ï Material Evaluation 

ÅMaterial evaluation 

ïTesting the materials before design is critical 

ÅCore report / sampling 

ïThe lab should receive the coring / sampling report 



Sampling 

ÅProper and 

representative 

sampling is 

important! 

ÅThe mix design is 

irrelevant if sampling 

and project selection 

are not performed 

properly 



Material Evaluation and 

Preparation 
CIR FDR HIR 

Cores 

Density, thickness X X X 

Asphalt content and PG or pen X X X 

Blending chart with new binder ? 

Extracted aggregate gradation / quality X X X 

Need for corrective aggregate or mix? X X 

Remove portion not to be recycled X X X 

Crushing method ambient ambient heated 

Base Material 

Gradation / quality X 

Sand equivalent and plasticity index X 

Proctor X 



Material Selection - FDR 

Material Quality of fines Quantity of 

P200 

Other 

Foamed asphalt PI < 10 5 to 20% 

Emulsified 

asphalt 

PI < 6 or 

SE > 30 

< 20% 

Cement or Class 

C fly ash 

PI < 20 SO4 < 3000 ppm 

Other criteria should also be considered in material selection ï structural 

contribution, construction conditions 



Considerations in Material 

Evaluation 
Problem Possible solution 

Excessive built-up surface 

treatments or cold mix 

Add new crushed aggregate, 

potentially low new binder content 

Excessive rounded aggregate or no 

coarse aggregate 

Add new crushed aggregate 

Excessive binder Add stone or low new recycling 

agent 

Rubber mixes 

Variable mixes Multiple designs ï consult agency 

and contractor 

Must be practical for job size 

Fabric If within recycled layer, ensure 

contractor has a plan to deal with it 

Delaminated or stripped layer Ensure its in recycled layer, will be 

removed, or far below recycled layer 



Crushing 

CIR or FDR 

Cores are cut 

down to a 

manageable size 

and crushed to a 

target grading 

Alternative laboratory milling machine 


