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▪A non-profit trade association 
▪Funded by the seven producers and 

distributors of Portland cement in CA & NV
▪Advocates for infrastructure funding
▪ In partnership with agencies/owners, 

consultants, and contractors to provide:

• Research
• Educational opportunities
• Design assistance
• Technical expertise
• Construction feasibility

California Nevada Cement Association
WHO WE ARE
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Pavement & Materials Partnering Committee
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Same Old Thinking             Same Old Results
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Call Us – We’re Here to Help!



The Basics of FDR
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What is FDR?

In it’s simplest form:

Full-depth reclamation is a road rehabilitation 
method that involves recycling existing asphalt 
pavement and its underlying layer(s), blending 
them with a stabilizing agent, and creating a 
new stronger, more homogenous base layer.



Benefits of FDR

•Cost-effectiveness

•Contractor Evolution

•Higher structural carrying capacity

• Increased durability

•Opportunity to improve roadway geometry

•Shorter construction time and less staging impacts

•Early opening to traffic

•Reflection cracking mitigation

•Reduced carbon footprint - Sustainability



Sustainability – Truck Trip Reduction

40:1
Replacement

Less Fuel. 
Less Damage
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Quantifying In-Place Recycling Impacts
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FDR – Recycling Making Too Much Sense
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Versatility of Cement as Stabilizing Agent

Source: ARRA Basic Asphalt Recycling Manual, 2015



• Flexural distresses in wheel 
lanes

• PCI below 55 (Poor Condition)

• Excessive digout repairs needed 
(>15-20%)

• Need to increase structural 
design of road

• Need to correct pavement cross 
slope/superelevation/drainage 
issues

When FDR Should be 
Considered?



Project Selection - Visual Assessment



Site Investigation & 
Mix Design
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Agency:

Contractor:

• Investigate existing pavement structure

• Determine TI, R-Value

• Design new pavement structure (HMA over FDR)

• Bid Documents should specify:

1. SY of FDR area
2. Depth of FDR treatment
3. Target Unconfined Compressive Strength (UCS)
4. Tons of cement (based on estimated quantity)

• Run mix design of representative field materials

• Determine actual cement content to achieve design UCS
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Determine Cement Content
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*Target UCS: 400 psi *PCA recommends 7-day 
target UCS of 300-400 psi

*CT allows a UCS range of 
300-600 psi

*Greenbook requires 
minimum 400 psi

*Remember, thicker is 
better…too much strength 
can be detrimental 
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Worst Cement Industry Representative Ever:

Cement Content                                                                   Durability

Strength                                                                        Performance

Looking for Strength or Performance?



Construction
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✓ Pulverize
✓ Shape
✓ Add Cement
✓ Mix-In-Place
✓ Make Grade
✓ Compact
✓ Surface 

Granular
Base

Subgrade

Existing
road

Bituminous 
Surfacing

Subgrade

Pulverized

Pulverization
to desired

depth

Subgrade

Pulverized

Removal of
excess material 

(if necessary)
and regrade

Subgrade

Stabilized

Addition of 
cement, mixing, 
reshaping, and   

compaction

Subgrade

Stabilized

New Surfacing

Final surface 
application

FDR Construction Process - Simplified



FDR Construction Process



Curing is Crucial

• CT requires asphaltic 
emulsion cure: SS1h or 
CSS1h

• MUST be properly cured 
to allow for cement 
hydration and strength 
gain

• Other agencies allow 
moist curing alternative

• Curing doesn’t take the 
weekend off!



•48 to 56 hours after placement

•12 ton vibratory roller

•Low speed (2 - 3 mph)

•High amplitude

•2 or 3 passes

•Network of fine cracks

•Stiffness reduction 40 -60%

•Continue curing

Microcracking



• Constructed under traffic: 
Single-lane pilot car traffic 
control

• Compacted FDR base can be 
opened immediately to low-
speed traffic and construction 
equipment

Traffic & Surfacing



Traffic Control: Arterial Roadways



Traffic Control: Residential Roads



Quality Control
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• Gradation (sizing)

• Cement spread 

• Moisture content

• Mixing adequacy

• Density

• Thickness 

QC - What is Important?



Characteristics vs. Acceptance

95

95



What are your Resources?

• Local technical assistance, CNCA

✓ Site evaluation, design optimization, costing

• State/National Publications

✓ The “Greenbook” Sec. 301-3.4(2018)

✓ PCA Guide to Full-Depth Reclamation (2019)

✓ Caltrans Standard Specifications (2018)

✓ ARRA Basic Asphalt Recycling Manual (2015)

✓ CT Division of Maintenance FDR-C Guide (2013)



STOP to consider FDR

Questions ?


