
Performance of Concrete 
Overlays over Full Depth 

Reclamation (FDR)
TAP Meeting 09.03.2020

National Road Research Alliance

Tumer Akakin

Director of Technical Advocacy

Aggregate Ready-Mix Association of Minnesota



Typical Road Cross Section



Rehabilitation Strategies









Full Depth Reclamation

• Cost effective
• Increased structural capacity
• Increased durability
• Road geometry can be changed
• Shorter construction schedule
• Early opening to traffic
• Reduced impacts on community during construction
• Reduced environmental impact



Concrete overlays

• Low need for maintenance 

• High durability

• Long service life



FDR Types

• Mechanical stabilization (addition of aggregate)

• Chemical stabilization (addition of cement or other stabilization 
additive)

Portland Cement
Lime
Class C or Class F Fly ash
Lime kiln dust
Calcium chloride
Magnesium chloride

• Bituminous stabilization







Comparison of Cement Stabilizations



Quality Control of FDR During Construction

• Sieve Analysis (ASTM D 422 C136) 

• Atterberg limits (ASTM D4318):.

• Moisture Density (ASTM D558):

• Compressive Strength (ASTM D1633)



Performance analysis of pavements (FDR + 
Concrete Overlay)
• FDR performance

• Concrete Overlay performance



FDR Performance

• Compressive strength (if stabilized and cored)

• Thickness (if cored)

• DCP Value (core hole or shoulder)

• Ground Penetrating Radar

• Sample from shoulder for gradation



Concrete Overlay Performance

• Compressive Strength  & Thickness measurement(if cored) 

• Joint layout and faulting Crack mapping (visual) and width 
measurement (D cracking, fatigue cracking, crack reflection etc.)

• Falling Weight Deflectometer

• Ground Penetrating Radar



Coring

Compressive strength FDR (if stabilized) and pavement  

Each core will be measured to the nearest ¼-in. Cores will be cut with a 4 or 6-in. 
diameter bit, 

After coring pavement, DCP (Dynamic Cone Penetrometer) test will be applied on 
FDR and subgrade layer.

3 cores will be taken for strength measurement. 2-3 cores will be taken from 
cracked areas. The crack propagation to FDR layer will be investigated. 

Thickness of the concrete pavement will be measured at three different sides of 
the core and average will be taken. 



2. Thickness measurement

The thickness measurement will be done visually after coring.  (If the 
core is intact from the core , if not from dredged material from the core 
hole.) If high PH stabilizers are used phenolphthalein will be used to 
identify the depth.



3. GPR(Ground Penetrating Radar)

GPR analysis will provide the following information about the 
pavement:

1. Road surface depressions

2. Voids or anomalies

3. Pavement and subgrade thicknesses



4. Concrete Pavement Distress Assessments

Surface Defects 

Surface delamination

Material related cracks: (visually)

Transverse and Diagonal Cracking

Longitudinal Cracking

Corner Cracking

Faulting

Joint Curling and Warping

Blowups

Subgrades and Base Support Conditions



5. Falling Weight Deflectometer 







Candidate Projects (not stabilized) 
Minnesota ( all unbound FDR + concrete overlay)

Wabasha CSAH 2 & 25 (2015) 

• Average FDR Thickness 12inch

• Concrete Pavement thickness 7.5inch 5miles, 8 inch for 0.6 miles

• Doweled joints

• 3.6 miles on CSAH 25 and 2 miles CSAH 2 

Rice CSAH 46 (2016)-(2020 October) Still under construction

• 8 inch?

Fillmore CSAH 1 (2018)

The Freeborn County Road 46(2008) 

• 5.9 miles

• 7.5 inch concrete pavement

• Dowels on the wheel paths

• Joints spaced 15feet



Candidate Projects (Fly Ash Stabilized)

Wisconsin

• STH 100(Fly ash FDR + Concrete Overlay)

o 12 inch Fly ash stabilized  (previous pavement 8 inch concrete + 6 
inch base)

o 6 inch concrete pavement



Candidate Projects (Cement Stabilized)

Wyoming

• City of Sheridan, 2003, (Cement stabilization + Concrete overlay 3.5inch)



Candidate Projects (Cement Stabilized + RCC)

• Texas

• TxDOT San Angelo District, Leakey, TX (October 2016)

• US83 – 8” RCC and 8” FDR with cement

• RR377 – 7.5” RCC and 8” FDR with cement stabilization

• City of Haslet, TX (August- September 2018)

• Brentwood Lane, Cedar Lane, Second Place, First Place, Odessa Drive, Schreiber Drive, Berry Drive\

Cement stabilization + Concrete overlays 6inch



Candidate Projects (Cement FDR + RCC)

• California Roseville

• RCC 5.5 inch – 600psi

• Truck per day 20, design year 20

• Subgrade 2800psi Modulus

• Cement stabilized layer 8 inch , 360.000psi Modulus



Candidate Projects (ECB + Concrete 
Pavement)

Lyon County US 75 MP 151.98 to 153.07 1977 – resurfaced 
2008.

Taylor County IA 2 MP 56.84 to 70.00 1978 – resurfaced 
various sections in 2006 -2010 & 2012

ECB 4 inch (Recycled concrete used as aggregate)

Concrete pavement thickness 10inch


