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CDOT has successfully used CIR from the plains to the high mountains,  
and from low volume roadways to high volume interstates (+22K ADT) 
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Key Activities Before Construction 

                                                      

DISTRESS EVALUATION SURVEY 

Type Distress Severity* Distress Amount* 

Alligator (Fatigue) Cracking  

 

 

 
Bleeding  

 

 

 
Block Cracking  

 

 

 
Corrugation  

 

 

 
Depression  

 

 

 Joint Reflection Cracking 

(from PCC Slab) 

 

 

 

 

Lane/Shoulder Joint Separation  

 

 

 Longitudinal Cracking  

 

 

 
Transverse Cracking  

 

 

 
Patch Deterioration  

 

 

 
Polished Aggregate  

 

 

 
Potholes  

 

 

 
Raveling/Weathering  

 

 

 
Rutting  

 

 

 
Slippage Cracking  

 

 

 
OTHER  

 

 

  



Key Activities Before Construction 

• Always locate and  
and quantify base 
failure areas. 
 

• These should be  
repaired and patched 
prior to CIR work. 



Key Activities Before Construction 

Coring 
for thickness 
for weak layers 

5/17/10 Cores                  Kiowa- East 

MP DIR Depth Dwpth Comments 

23.7 WB 5" 5   

24.0 EB 5" 5   

24.4 WB 5 1/2" 5.5   

25.0 EB 4 3/4" 4.75   

25.5 WB 6 3/4" 6.75   

26.0 EB 6 1/2" 6.5 Broke at 5" 

26.5 WB 6 1/4" 6.25 Broke at 5.5" 

27.0 EB 6 3/4" 6.75   

27.5 WB 7" 7   

28.0 EB 6 1/2"  6.5   

28.5 WB 5 1/4" 5.25   

29.0 EB 7 1/2" 7.5 Broke at 3.5" 

29.5 WB 8" 8   

30 EB 10" 10   

30.5 WB 11" 11   

31 EB 8" 8   

31.5 WB 7 1/4" 7.15   

32 EB 6 1/2" 6.5   

32.5 WB 5 1/2" 5.5   

32.98 EB 9" 9 Broke at 7" 

137.9 

Average 
Thickness= 6.895 

Soils for design 



Key Activities Before Construction 

Early 
Industry 

Engagement 

 

 

Statewide Surface Treatment Projects for FY2014 - All baseline and RAMP projects
Shading used to show highway segments grouped into one project

Shading used to show highways lost in the redistricting effort

FY Region Highway BMP EMP Description Estimate Treatment Type
2014 2 025A 50.0 59.0 25C INTERCHANGE TO JCT SH69 WALSENBURG NORTH $12,257,499 2.5" mill and asphalt Overlay

2014 2 025A 109.0 119.3 Pinon North $15,174,000 FY14 RAMP - 2.5" mill and aphalt overlay

2014 3 070A 16.0 37.0 Loma to Clifton $27,000,000 FY14 RAMP - 3" asphalt overlay

2014 3 070A 86.5 97.0 I-70 Rifle Slab Replacement $4,000,000 FY14 RAMP - concrete slab replacement

2014 3 070A 147.0 147.0 I-70 Eagle Interchange Improvements - Add to RPP project for paving only $1,000,000 Add to RPP project for paving only

2014 3 070A 178.7 185.0 I-70 West Vail Pass $2,200,000

2" asphalt mill and asphalt overlay of east-bound drive lane only - 14 ft 

wide

2014 1 070A 203.9 213.5 I-70 EB Truck Lane $2,000,000 FY 14 RAMP  - 2" mill and  asphalt overlay, right east-bound lane only

2014 1 070A 213.5 217.0 EJMT Resurfacing $2,500,000 Mill and stone matrix asphalt overlay

2014 4 076A 67.0 77.0 Slab replacements $2,400,000 Concrete slab replacements, Advertised Accelerated project.

2014 4 076A 149.0 165.5 NE COLO - Next I-76 Segment $25,000,000 RAMP FUNDING FY14 - Major rehab not reconstruction

Interstate Baseline $20,357,499

Interstate RAMP $73,174,000

2014 3 040A 129.9 131.7 US 40 Steamboat East and West 2" mill and and asphalt overlay (in town)

2014 3 040A 132.6 139.1 $6,000,000 2" asphalt overlay with spot leveling east of town

2014 6 040C 296.3 297.5 Colfax Ave., Federal to Speer $2,000,000 2" mill and asphalt overlay

2014 3 050A 42.2 46.3 US 50 Whitewater East $2,600,000 1.5" asphalt overlay, paving railroad approaches on SH 141

2014 2 050A 278.0 281.0 1ST ST TO Dozier Ave $3,696,066 2.5" mill and  modified asphalt overlay

2014 2 050B 377.4 381.2 THROUGH LA JUNTA $5,211,329 2.5" mill and  modified asphalt overlay

2014 6 088B 16.8 21.7 Arapahoe Rd., I-25 to Parker Rd $9,000,000 2" mill and 2.5" stone matrix asphalt overlay

2014 2 096A x 55.4 x 59 ARKANSAS RIVER TO US 50B THROUGH PUEBLO drop $5,493,784 4" mill and 2" asphalt overlay plus  2" modified asphalt top surface

2014
4 119B 44.2 44.6

Partner w/ Boulder-East of 36(Iris)
$400,000

Local Agency project, partnership to perform resurfacing on our 

roadway

2014
4 119C 59.7 63.6

Boulder/Weld CL East
$12,000,000

Full Depth Reclamation and 9.5" Concrete or 6" Cold-In-Place Recycle 

with 3" Asphalt Overlay  (CE Determination)

2014 6 121A 3.9 9.9 Wadsworth Blvd., Parkhill to Florida $9,500,000 2" mill and 2 - 2.5" aphalt overlay

2014
5 145A 0.0 9.3 SH 145 Cortez north to Dolores River Bridge $8,500,000

Reconstruction south end  and 1" asphalt leveling course plus 2" asphalt 

overlay north end

2014 5 160A 18.3 30.0 US 160/US 491 New Mexico to Towaoc (See 491A) $16,708,000 RAMP FUNDING FY14 - Full depth Reclamation with asphalt overlay

2014 5 160A 71.0 81.3 US 160 Hesperus to Durango (west of Wildcat Canyon) $9,000,000 Determined after scoping

2014 4 287C 339.1 342.0 Harmony South $4,200,000 3" mill and asphalt overlay

2014 4 287C 347.7 348.3 Conifer to Willox $1,000,000 Composite Asphalt over Concrete

NHS - High Volume Baseline $73,107,395

NHS - High Volume RAMP $16,708,000 (see 491A below also under this project: $19.708M RAMP total)

2014 5 160A 273.5 278.6 US 160 La Veta Pass $6,500,000 Leveling course and overlay (scoping underway)

2014 5 285A 5.2 6.3 US 285 in Antonito Reconstruction $5,000,000 Concrete reconstruction

2014 5 285A 6.3 11.0 US 285 Antonito North $4,500,000 Leveling course and overlay (scoping underway)

2014 5 491A 0.0 6.4 US 160/US 491 New Mexico to Towaoc (See 160A) $3,000,000 RAMP FUNDING FY14 - 1" Leveling course 2" overlay

NHS - Medium Volume Baseline $16,000,000

NHS - Medium Volume RAMP $3,000,000 (This segment constructed on same project with 160A above)

2014 3 006E 163.1 170.2 US 6 Edwards E & W $3,500,000 1.5" overlay; mill and overlay where curb & gutter exist

2014
4 014C 139.5 147.3 East of I-25 to WCR 23 $12,500,000

6" Cold-in-Place Recycle with 4.5" asphalt overlay or 2" Mill and 2.5" 

asphalt overlay (CE Determination)

2014 1 119A 5.7 6.3 Black Hawk $1,000,000 asphalt overlay

2014 3 133A 66.0 68.2 SH 133 Carbondale: Added to RPP project for minor ml paving only $750,000 added to RPP project for minor mainline paving only

2014 4 085L 279.8 301.0 Ault to Carr (Additional $4 million of FASTER funds for shoulders) $9,500,000
Full Depth Reclamation with 3.25" asphalt overlay or 5" asphalt overlay  

(CE Determination)

Other - High Volume Baseline $27,250,000

Other - High Volume RAMP $0

2014 3 013A 79.0 88.6 SH 13 South of Craig $7,400,000 2" mill and asphalt overlay

2014 1 024A 253.6 263.0 Wilkerson Pass-East $3,500,000 Thin asphalt overlay

2014 1 036D 118.4 120.0 Jct SH 36 & Cabin Creek $500,000 Overlay and patching as needed

2014 3 064A 28.0 38.0 SH 64 East of Rangely $4,200,000  1.5" asphalt overlay

2014 1 103A 0.0 11.5 Jct I-70 - Jct SH 5 $5,000,000 Minimum of Mill and Asphalt Overlay

2014 3 340A 1.0 7.2 SH 340 King's View Estates - Add to intersection improvements project $1,250,000 Chip seal with machine patching.

2014 5 SH62 0.0 10.0 SH 62 MP 0.0 to 10.0 $750,000 Preventative Maintenance - Chip Seal

Other - Medium Volume Baseline $22,600,000

Other - Medium Volume RAMP $0



Key Specification Components 

• Current “solventless emulsion” CIR specs since 2001 
• Major effort by Region 3 yielded new specifications 
• Now used in all regions 
• Lime slurry required on all projects 
• Latest specification has option to require CIR mix 

design performance criteria  (improve durability, may 
allow thinner surface treatments. 
- Hamburg and Fracture Energy  

• Have used with 2” and 1.5” overlay (SH71, US36) 
• Future need for very thin  

wearing surfaces on CIR 
  = low cost rehab option  
     on treatment-restricted highways 
 
      < $5.40/SY-4” 



Key Specification Components 

• Email Bill for latest CDOT specs:bill.schiebel@state.co.us 
• Recycled Material 90-100% passing 1” during production 
• Mix Design required for Medium and Coarse gradations 

 
 
 
 
 
 
 
 
 
 

• 1.5% Hydrated Lime required all mixes 
 - lime slurry with 30% solids minimum 
 

mailto:bill.schiebel@state.co.us


Key Specification Components 

Test on Emulsion Test Method Minimum Maximum 

Residue from distillation, % ASTM D2441 63.0   

Oil distillate by distillation, % ASTM D2441   1.0 

Sieve Test, % ASTM D2441   0.3 

Penetration (TBD2),  
25°C, dmm 

  
ASTM D53 

  
-25% 

  
+25% 

  
1  Modified ASTM D244 procedure – distillation temperature of 177°C with a 20 minute hold.  
The ASTM D244 vacuum distillation procedure may be substituted once the maximum oil 
distillate is satisfied. 

 

2 TBD – to be determined by the Contractor’s CIR design prior to emulsion manufacture for 
project.  Penetration range will be determined on the design requirements for the project and 
will be submitted to the Region Materials Engineer for approval prior to project start. 
 

3 Modified ASTM D5 Procedure – The Penetration test for this material will be conducted under 
a dry condition with no water used on the surface of the emulsion residue.  

ASPHALT EMULSION (CSS) (SPECIAL) 

 

ASPHALT EMULSION is paid for as separate bid item 

 



Key Specification Components 



Key Specification Components 

• Required experienced field representative  
- documented “solventless” emulsion CIR experience  
- onsite first 3 days at minimum 
- minimum of three prior projects  

• Pre-CIR Meeting required with prescribed agenda  
• Daily contractor reporting requirements 
• CIR Equipment Calibration requirements  

– Aggregates, Emulsion, and Lime Slurry 
• Spreading and Placement equipment requirements  

– direct loading or windrow-pickup  
• Compaction processes and requirements  

- 100% of T-180 sampled prior to breakdown roller 
- nuclear density measurement 



Mix Design Considerations 

• Should You Add Mix Design Performance 
Requirements?? 
 

• Consider finished surface thickness 
- structural need 
- ADT and seasonal truck 
- heavy winter plowing 
 

• Consider availability of contractors and their 
equipment capabilities 



Mix Design Considerations 



Starting Construction 

• Project 
Production 
Targets are set 

• Emulsion % 

• Voids 

• Gradation Band 



Early Construction Activities 

• Thorough, 
documented 
equipment 
calibration 

• Agenda-driven 
pre-CIR Meeting 
is a must 

• Set ground rules 
and decision 
making process 

 

 Equipment Specs 
 Personnel/Contacts 
 CIR expert name/cred 
 Contractor CIR process 
 Weather contingency 
 QC/QA names/process 
 Mix Design details 
 Field adjustment  

who and how 
 Opening to Traffic plan 



CIR Construction – a 3 minute video 

MVI_0966.AVI


Avoiding Surprises and  

Ensuring CIR Uniformity 

• Design Plans should include useful field data: 
- Coring data showing thin pavement sections 
- Note and repair base failure areas pre-CIR 

• Identify important changes in existing pavement 
 (maintenance overlays, chipseal, crackseal) 

• Empower qualified on-site field staff  
- daily emulsion and production rate changes 
- direct communication to emulsion supplier 
- compaction control and changes  

• Routine Open Communication – all parties 

 



Avoiding Surprises and  

Ensuring CIR Uniformity 

• Field Adjustments  
will be necessary 
- due to gradation changes or other changes 
 

• +/- 0.2% without approval on emulsion 
content 
 

• Field testing for density and gradation. 
Pavement Moisture: 
(overlay when <1% “free” moisture) 



Avoiding Surprises and  

Ensuring CIR Uniformity 

• Field Adjustments  
will be necessary 
- due to pavement changes 
- due to test results 

 



CIR Colorado Lessons Learned 

• Lime Slurry works for us 
• Early compaction test sections help dial in the mix 
• Specify equipment capabilities and calibration 
• Require and set agenda for Pre-CIR Meetings  
• Require and empower experienced contractor  
• Density is crucial, but cracking is worse 
• Confined edges help in narrow roadways 
• Performance tests best on FMFC samples (cores)  
• Compact lab gyratory samples ASAP after sampling 
• Grind CIR for smoothness if thin surfacing used 
• Heavy Tack Coat prior to surfacing (0.2 to 0.3 gal/SY) 

 



CIR Colorado Lessons Learned 

Confined edges help on narrow roadways 

 



CIR a Solid Pavement If Done Right 

Thank You 
 

Questions??? 

 


