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CIR Method/Foamed Asphalt  



Cold In -Place Recycling Foamed Asphalt  

Hot  
Bitumen  

Water  Air  

Foamed 
Asphalt  

The larger surface area allows the mixing of 
bitumen with cold and damp aggregate 



Example of CIR Process  



Feasibility Report/Mix Design  

 

ωVisual inspection 

ωFeasibility Report 

ωRandom profiling samples  
collected at 1,000 linear feet or 
where you can see different 
mixes  

ωMix Design 

 



Pre -Mill/Wedge Cut  

ω[ƻǿŜǊ ŀƭƭ ŜȄƛǎǘƛƴƎ ǳǘƛƭƛǘƛŜǎΣ ƛǊƻƴΣ ƳŀƴƘƻƭŜǎΣ ŜǘŎΧ 

ωPre-mill wedge-cut existing pavement (if necessary) to accommodate the fluff of 
recycling and the required thickness, as well as make room for wear course 



Cement Spreading  

Spread cement on area to be recycled 
*On average 1%  



Cold Foam In -Place Recycling  

Å Add the designated percentage of 
liquid asphalt, proportional to 
working speed (On average 2.5%) 

Å Adding metered amount of 
compaction moisture to suit vary 
in-situ conditions, water taken 
from on-board tank (On average 
2-4%) 

Å Place recycled and stabilized 
material with an attached screed 

Å Compact immediately behind the 
screed with double steel drum 
rollers, finishing the recycled 
surface by pneumatic roller 

 



Fog Seal and Sand  

ÅSpread sand over the fog sealed surface 

ÅOpen traffic immediately 

ÅNo rutting, no supplemental compaction necessary  



Finished CIR Surface  

      After two days (depending 

on moisture content), place 
wearing course over the 

recycled surface 

HMA 

Foam CIR 

Rubberized AC Wearcourse 

Skidmarks 



Engineering, Testing, and Compaction  

Anthony Allopenna 



Engineering, Testing, and Compaction  

ωPerform CFA Mix Design(s) on materials to be processed prior to  

 construction 

ωThe in place materials are sampled and tested every 3000 square yards 
recycled 

ω  Test Perfomed include: 

Á  California Test Method 216 Compaction Curve (1 per lot) 

Á  Grain Size Analysis (1 per lot) 

Á  Compaction tests per California Test Method 231 at +98% of 

  CTM 216 (Min. 10 per lot) 

Á  Marshall Compaction of Briquettes (6 per lot) 

Á  LƴŘƛǊŜŎǘ ¢ŜƴǎƛƭŜ {ǘǊŜƴƎǘƘ ƻŦ пέ /ƻƳǇŀŎǘŜŘ .ǊƛǉǳŜǘǘŜǎ  όс ǇŜǊ ƭƻǘΣ о                
dry, 3 soaked) 

Á  Visual Inspection of the following: 

VCement Spread Rate 

VBitumen Temperature prior to foaming 

VPercentage of foam introduced to processed material 

VFoaming Characteristics (half-life vs. expansion) 

VRate of Recycle 

VTemperature of Material Pre and Post Recycling 

VPercentage of water added bitumen to create foam 

VPercentage of water added post foam or Compaction 



Monterey Road, San Jose  



Project Specifications  

Å638,040 Square Feet 

ÅпΩ /Lw ǿƛǘƘ нέ !/ wǳōōŜǊƛȊŜŘ !κ/ 

 

 



Existing Pavement Conditions  

ÅAlligator cracked surface 

ÅYears of patching 

ÅRaveling/Potholes  

ÅAged oxidized pavement 

ÅType II Slurry Seal 

ÅAreas of Petromat 

 



Project Details  

Å ²ŜŘƎŜ Ŏǳǘ ŜȄƛǎǘƛƴƎ ǇŀǾŜƳŜƴǘ ǘƻ ŀƭƭƻǿ ŦƻǊ нέ ǊǳōōŜǊƛȊŜŘ ǿŜŀǊŎƻǳǊǎŜ 

Å Adding the designated percentage of foamed asphalt, proportional to 
working speed 

Å Adding metered amount of compaction moisture to suit vary in-situ 
conditions, water can be taken from on-board tank, reducing the length of 
the train 

Å Paving the recycled and stabilized material with an attached screed  

 



CIR Method/Monterey Road, San Jose  

Å Pre-spread cement at a rate of 1%  
Å Add approx. 2.5% liquid asphalt-PG 64-10 
Å Recycling pass 
ÁмнΩсέ ǿƛŘŜ 
Áпέ ŘŜǇǘƘ 

Å Compact immediately behind the screed with 
one each, 14-ton double steel drum vibratory 
roller, followed with another 12-ton double 
steel drum vibratory roller and 11.5-ton 
double steel drum vibratory roller 

Å 98% compaction minimum per CTM 216 
method 

Å Recycling layer surface finished with two each 
10-ton pneumatic rollers 

Å Spread fog seal with sand 
Å нέ ǊǳōōŜǊƛȊŜŘ ŀǎǇƘŀƭǘ ŎƻƴŎǊŜǘŜ ƻǾŜǊƭŀȅ 
Å Resulting in a new continuous, homogenous, 
сέ ǎǘǊǳŎǘǳǊŀƭ ǎŜŎǘƛƻƴ 

 
 

 



CIR vs. Conventional R&R  

Conventional R&R 

Åоέ aƛƭƭ 

Åсέ 5ƛƎƻǳǘǎ 

ÅмΦрέ Ia!  

ÅмΦрέ wIa! 

Total = $2,540,470 

 
Cold In-Place Recycling 

Åнέ ²ŜŘƎŜ /ǳǘ 

ÅaƛƴƛƳŀƭ сέ 5ƛƎƻǳǘǎ όŀǊŜŀǎ 
inaccessible)  

Åпέ CƻŀƳ /Lw 

Åнέ wIa! 

Total = $2,122,400 

 

NET SAVINGS 
16% or $418,070 



Benefits  (Aside From Cost Savings)  

Å Elimination of costs 
for 780 truckloads of 
importing and off 
haul costs of over 
15,600 tons of 
aggregates to and 
from landfill and/or 
asphalt plant or 
quarry 
 
 

 

 

 
Å Conventional R&R 

method would have 
taken approximately 
18 days, whereas the 
CIR method took only 
9 days 

 

Recycled/Temporary Striped and Open Roadway 



Holsclaw  Road, Santa Clara Co.  



Å130,099 Square Feet 

Åоέ /Lw ǿƛǘƘ 5ƻǳōƭŜ /ƘƛǇ {Ŝŀƭ 

 

Project Specifications  



Åоέ !κ/ ƻƴ ŘƛǊǘ  
ÅAlligator cracked surface 
ÅAreas of patching 
ÅWheel track rutting 

 

Existing Pavement Conditions  



CIR Method/ Holsclaw  Road, Santa Clara Co.  

Å Spread cement at a rate of 
     1% by mass 

Å 2.3% to 2.5% foamed  
     asphalt ς PG 64-10 
Å Recycling pass (overlap) 
ïмнΩсέ ǿƛŘŜ 
ïоέ ŘŜǇǘƘ 

Å Compact immediately  
     behind the screed with  
     11-ton double steel drum vibratory roller, followed with another 8-ton 

double steel drum vibratory roller as intermediate roller 
Å 98% minimum compaction per CTM 216 method 
Å Recycling layer surface finished with ten ton pneumatic roller with 

another 7-ton pneumatic roller 
Å Double Chip Seal 
ÅwŜǎǳƭǘƛƴƎ ƛƴ ŀ ƴŜǿ оέ ǎǘǊǳŎǘǳǊŀƭ ǎŜŎǘƛƻƴ 
 



CIR vs. Conventional R&R  

Conventional R&R 

Åоέ ǊŜƳƻǾŜ ŀƴŘ ǊŜǇƭŀŎŜ ŀǎǇƘŀƭǘ 
surfacing @ $3.84 per SF = 
$499,580.16 

 

Cold In-Place Recycling 

Åоέ /Lw ǿƛǘƘ ŦƻŀƳŜŘ ŀǎǇƘŀƭǘ Ϫ ϷмΦтр 
per square foot = $227,673.25 

ÅDouble Chip Seal provided by Santa 
Clara County = $130,099.00 

ÅTotal = $357,772.25 

 NET SAVINGS 
21% or $141,807.91 



Benefits  (Aside From Cost Savings)  

 
Å Elimination of costs 

for 100 truckloads of 
importing and off 
haul costs of over 
2,012 tons of 
aggregates to and 
from landfill and/or 
asphalt plant or 
quarry 

 

 
Å Conventional R&R 

method would have 
taken 4 days, whereas 
the CIR method took 
only 2 days 

 



INTERIM REPORT 
CONSTRUCTION COMPLETION 

FOR 
COLD-IN-PLACE RECYCLING 

Placer 80 PM 14.3 /33.3 
 
 

North Region Materials 
Marysville, CA 
August 2006 

Foamed A/C Longevity  



Highway 80  


