
Pavement Rehabilitation Selection 
Making a Decision: 
Applying What You’ve Learned



Rehabilitation Selection

• Tools for Decision Making
– Bituminous Pavement

• LRRB - Flexible Pavement Distress Manual
• LRRB - Investigation 808
• Basic Asphalt Recycling Manual (BARM)
• Industry Input



Rehabilitation Selection 
Flexible Distress Manual



Rehabilitation Selection 
Flexible Distress Manual

Description

Severity Level

How to Measure



Rehabilitation Selection 
Flexible Distress Manual

Rehabilitation Alternatives 
for each Severity Level



Rehabilitation Selection 
Investigation 808

Investigation 808 Summary
• Types of Reclamation
• Decision Factors
• Database Development
• Decision Checklists
• Criteria
• Recommendations



Rehabilitation Selection 
Investigation 808

Selection Criteria
1. Is existing HMA thickness adequate to support 

CIR equipment (3.5 in.)?

2. Is existing subgrade stiffness adequate to support 
CIR equipment (5000 psi)?

3. Consider Surface Rating (SR) degradation rate.

4. If not structurally adequate then CIR should NOT 
be used without additional overlay.



Rehabilitation Selection 
Investigation 808

Selection Criteria (Continued)
5. If SR < 2.5 and multiple cracking or transverse 

cracking Individual Weighted Distress (IWD) > 5.0:
– Mill and Overlay should not be used

• If existing HMA > 3.5 in. use CIR or FDR
• If existing HMA < 3.5 in. use FDR only



Rehabilitation Selection 
Investigation 808

NOTE: 
– An IWD = 5.0 for a pavement with all medium 

severity transverse cracks represents a crack count 
of 25 cracks per 500 ft.

– An IWD = 5.0 for a pavement with all high 
severity transverse cracks represents a crack count 
of 12 cracks per 500 ft.



Rehabilitation Selection 
Investigation 808

Selection Criteria (Continued)
6. If the SR < 2.5 and multiple or transverse 

cracking IWD is < than 5.0, use mill & overlay.

7. Finally, cost/benefits should be considered along 
with decay rates in the final decision.



Rehabilitation Selection 
Basic Asphalt Recycling Manual

Page 51



Rehabilitation Selection

• Tools for Decision Making
– Concrete Pavement

• American Concrete Pavement Association -ACPA
– Guide to Concrete Overlay Solutions

• Mn/DOT Materials Office
• Industry Input



Rehabilitation Selection 
Guide to Concrete Overlay Solutions

Pages 8 - 9
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Guide to Concrete Overlay Solutions

Pages 10 - 11



Case Study #1



Case Study #1 Overview 
Pavement History

• Two local roadways
• Built in 1993 using Mn/DOT 

Spec 2340 mix
– 6” bit on one roadway
– 8” bit on the other roadway

• Both roads received a chip 
seal between 1998 and 2001

http://pavementinteractive.org/images/d/d5/Chip_seal6.jpg


Case Study #1 Overview 
Pavement Condition

• The wearing course began debonding from the lower 
layers in the spring of 2008
– A number of shallow potholes formed

• Potholes were milled and patched



Case Study #1 Overview 
Pavement Strength Evaluation

• In-place and Rice Specific Gravity tests were 
performed on the bituminous wearing course

• Core densities ranged from 86% to 92%
• Extracted bituminous content was 6.0% in the 

good areas and 5.7% in the bad areas



Case Study #1 Overview 
Surface, Base and Subgrade Analysis

• The chip seal has 
debonded from the 
underlying wearing 
course in areas showing 
surface distress

• There is stripping in the 
wearing course, causing 
the shallow potholes



Case Study #1 Overview 
Surface and Subsurface             
Drainage Review

• Curb and gutter is currently in place on both roadways 
and in good working condition

• There is evidence of moisture intrusion into the 
wearing course underlying the chip seal
– Seen in the upper ½” of cores 3, 4 and 5



Case Study #1 Discussion



Case Study #1 Recommendations

• Major Considerations:
– Age of pavement
– Bituminous pavement deterioration 

• Limited to the wearing course

2” Mill and Inlay



Case Study #2



Case Study #2 Overview 
Pavement History

• County State Aid Highway
• Constructed in 1989

– 5” bituminous pavement
– 12” aggregate base
– Clay subgrade

• Constructed with a portion of roadway in the 
adjacent county

• Abuts a two mile portion of road built in 1941
– 4” – 5” bituminous pavement (after several overlays)
– 9” aggregate base 



Case Study #2 Overview 
Pavement Condition

• Surface condition rating is 3.40 
– Low to moderate transverse, longitudinal and 

fatigue cracks
• Surface condition rating of the abutting 

older roadway is 2.80 



Case Study #2 Overview 
Pavement Strength Evaluation 
Surface, Base and Subgrade Analysis

• From the coring report:
– Surface thickness varies 4.0” to 6.0”



Case Study #2 Overview 
Pavement Strength Evaluation 
Surface, Base and Subgrade Analysis

• From the coring report:
– Surface thickness varies 4.0” to 6.0”
– Average surface thickness is 5”



Case Study #2 Overview 
Pavement Strength Evaluation 
Surface, Base and Subgrade Analysis

• Spring Season Axle-Load
– Posting = 9 tons/axle
– Capacity = 8.3 tons/axle

• Deflection Analysis Results:
– Effective Subgrade R-value = 7.4

• Structural Analysis Results:
– Reported GE = 23.2 inches
– Effective GE = 21.0 inches
– Mn/DOT Design GE = 30.4 inches



Case Study #2 Overview 
Surface and Subsurface           
Drainage Review

• Ditches are in-place
• Roadway appears to 

be draining adequately



Case Study #2 Discussion



Case Study #2 Recommendations

• Major Consideration:
– The performance of overlays throughout 

the history of the abutting older pavement
• Cracks have propagated through the overlays 

at a rapid rate
• Using CIR in similar situations has produced 

better results on other County projects



Case Study #2 Recommendations

• Engineered Cold In-place Recycling
– Recycle 4” of the original bituminous pavement
– Surface with 3” of bituminous pavement
– Drain tile



Case Study #2 Comparisons

• Different approaches taken by the 
two counties with this roadway:
– County #1 chose CIR option in 2004

• 8 low severity transverse cracks within first 
8/10th of a mile (2008)



Case Study #2 Comparisons

– County #2 chose 2” Mill and Overlay option in 
2005 with Seal Coat in 2006

• Over 300 low to moderate transverse cracks and 
numerous longitudinal and fatigue cracks within 
first 8/10th of a mile (2008)



Case Study #3



Case Study #3 Overview 
Pavement History

• Low volume, rural trunk highway
• Built as a gravel road in 1934
• Reconstructed in 1955

– 1.5” bituminous wearing course over 6” of 
soil-cement treated base

• 2.75” bituminous overlay placed in 1973



Case Study #3 Overview 
Pavement Condition

• Severe pavement deterioration
– Rutting >1.5” deep



Case Study #3 Overview 
Pavement Strength Evaluation 
Surface, Base and Subgrade Analysis

• Preliminary deflection testing indicated the 
in-place subgrade to be very wet and 
unstable



Case Study #3 Overview 
Surface and Subsurface           
Drainage Review

• Subgrade consists of 2’ of ditch soil placed 
under roadway
– Organic silt loam soils
– Poor drainage and wet, weak subgrade year 

round



Case Study #3 Discussion



Case Study #3 Comparisons

• Test sections were constructed in 1993
– 2 bituminous overlay sections

• Test Section 1 – 3” thickness
• Test Section 2 – 5” thickness

– 4 whitetopping sections
• Test Section 3 – 6” thickness, bonded, undoweled
• Test Section 4 – 6” thickness, bonded, doweled
• Test Section 5 – 6” thickness, bonded, undoweled

– HMA milled for even surface
• Test Section 6 – 6” thickness, unbonded, undoweled

• Edge drains were installed along all the test sections



Case Study #3 Comparisons

• Bituminous Overlay Maintenance:
– Transverse and longitudinal cracks were routed 

and sealed in 1997
– Chip seal applied in 2000

• Whitetopping Maintenance:
– No maintenance has been performed on the 

whitetopping sections through 2007



Case Study #3 Comparisons

• 3” Bituminous Overlay
– Crack spacing is 15 – 20’



Case Study #3 Comparisons

• 5” Bituminous Overlay
– Crack spacing is 50’



Case Study #3 Comparisons

• 6” Whitetopping
– Bituminous surface was milled 

before placement
– Bonded
– Undoweled

• Only required maintenance 
has been patching over 
settled culverts

• Some longitudinal cracking



Case Study #3 Recommendations

• Proposed Design:
– 6” Whitetopping

• Milled bituminous surface 
for uniform thickness

• Bonded
• Undoweled

– Edge drains along the roadway
• Will reduce subgrade 

instability and extend the 
life of the pavement



Case Study #3 Recommendations

TH 30 Total Construction Costs for Pavement and Shoulders (1993 dollars)

Test Section Special Items 
Included

Bid 
Price/mile

As-built 
Price/mile

1 $68,728 $76,972

2 $126,596 $134,852

3 (control) $141,766 $154,023

4 dowels $168,724 $180,885

5 milling $148,806 $161,063

6 curing 
compound

$143,034 $155,290

1 mile = 1.6 km



Case Study #3 Recommendations

Equivalent Uniform Annual Costs
Test 

Section
Thickness and type Estimated Life

(yrs)
EUACa

With 
maintenance

No maintenance

1 3 inch hot-mix asphalt overlay 10 $10,487 $9,023

2 5 inch hot-mix asphalt overlay 15 $12,342 $11,296

3 (control) 5 inch minimum (6 in. avg) 
bonded undoweled PCC 

overlay

20 $10,353

4 5 inch minimum (6 in. avg) 
bonded doweled PCC overlay

20 $12,158

5 6 inch bonded undoweled
PCC overlay

20 $10,826

6 5 inch minimum (6 in. avg)
unbonded undoweled PCC 

overlay

20 $10,438

1 inch = 25.4 mm a) Annual inflation rate = 3.0%



Case Study #3 Recommendations

• Although all sections are in 
good condition (2002), this 
proposed design:
– Is the most economical design 

to date
– Has required no maintenance 

to date
– Has a better ride quality than 

the other sections
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