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HOT MIX ASPHALT - GENERAL CONSTRUCTION 
REQUIREMENTS – THICK LIFT (REV 1-11-22)

• Requires Central Office Authorization

• SP-12.5 & SP-19.0 asphalt mixes in lifts 
up to 6 inches thick

• Requires lifts greater than 4 inches to 
remain closed to traffic for 6 hours or 
surface & mid-depth falls below 160°F

• Requires mid-depth temperature 
monitoring approximately…
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TechBrief
https://www.fhwa.dot.gov/pavement/asphalt/designConstruction/
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Thick Lift Journey

• Why Thick Lift?The Why

• Timelines to Haul TimesBenefits

• The 3 Perceived ChallengesChallenges

• 9 Keys to SuccessSuccess

• Research to PracticeR to P







Build it…



• Thick lift paving involves placing asphalt in a single 
layer significantly thicker than traditional limits. 

• Lift thickness is commonly tied to the nominal 
maximum aggregate size (NMAS) of the asphalt mix. 
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Why Thick Lift?
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Accelerated Construction Timelines

Rapid Rebuild of Full-Depth Asphalt Pavement

Reduce Potential Issues of Bond between Layers 

Longer Time to Achieve Density

Long-life Pavement



General Rule-of-Thumb

Minimum Lift Thickness:

• Fine-Dense-Graded Mixes
• 3xNMAS

• Coarse-Dense-Graded Mixes
• 4xNMAS
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Typical Maximum Lift Thickness
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Typical Maximum Lift Thickness
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Coarse-Graded MixesFine-Graded MixesNMAS

RatioUpper (in)RatioUpper (in)(in)(mm)

8.01.50.194.75

5.32.00.379.5

6.13.05.12.50.4912.5

5.34.04.73.50.7519.0

6.16.04.14.00.9825.0

Upper - Upper Lift Thicknesses Range in inches.               
Ratio - Upper/NMAS (in/in)



How Thick is Thick Lift???

• There is currently no universally accepted 
definition of what constitutes a “thick lift.” 

• In practice, the term refers to placement 
exceeding traditional NMAS-based thickness 
guidance. 

• For example, 12.5mm NMAS mixes are commonly 
placed 5 to 8 inches thick, or 10x to 16xNMAS.
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TechBrief: Definition

•Thick Lift is the placement of an 
asphalt mix at 8xNMAS or more.

•E.g., 12.5mm → 4-inches or greater.
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Accelerated Construction Timelines: 
Thick lift paving shortens project schedules by reducing the 
total number of paving cycles and limiting the time workers 

are exposed to and motorists are disrupted by traffic.
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Rapid Rebuild of Full-Depth Pavement: 
Achieve the full required structural depth in a single 

placement, ideal for high-volume roadway 
reconstruction and emergency repairs. Particularly 
effective for deep mill-and-fill rehabilitation projects 

where reducing closure time is critical.
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Reduce Interlay Bond Issues: 
Eliminate intermediate lift interfaces that are sometimes 
susceptible to debonding or slippage. This removal of 

lift interfaces can improve the overall structural 
continuity of the pavement.



Tack Coat
Typical 
Application

Does this 
look okay?
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Extended Compaction Window: 
Increased thermal mass of thicker lifts allows the asphalt 
to retain heat significantly longer than conventional thin 
lifts. Especially beneficial in challenging environments 

with longer haul distances.



Example:
• Conventional Lift
• 1 ½ inch Lift
• PG 67-22 Binder
• 275°F Mix Delivery Temperature

What’s the estimate compaction window?

PaveCool App
42°F 10 mph Wind in Gainesville, FL (30° Lat.)
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Example:
• Conventional Lift
• 1 ½ inch Lift
• PG 67-22 Binder
• 275°F Mix Delivery Temperature

What’s the estimate compaction window?

PaveCool App
42°F 10 mph Wind in Gainesville, FL (30° Lat.)
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Example:
• Thick Lift
• 4 ½ inch Lift
• PG 67-22 Binder
• 275°F Mix Delivery Temperature

What’s the estimate compaction window?

PaveCool App
42°F 10 mph Wind in Gainesville, FL (30° Lat.)
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Example:
• Thick Lift
• 4 ½ inch Lift
• PG 67-22 Binder
• 275°F Mix Delivery Temperature

What’s the estimate compaction window?

PaveCool App
42°F 10 mph Wind in Gainesville, FL (30° Lat.)
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Return to Existing Grade Each Shift: An operational 
advantage… return the lane to the existing grade within a 

single work shift. Eliminates the need for temporary 
transitions or multi-day lane closures in deep 

rehabilitation projects.
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Easy To Compact: Thicker lifts improve compaction 
efficiency because internal confinement and extended 

heat retention allow aggregate particles to reorient more 
easily under rolling. 
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Rut Resistant: Demonstrated excellent rut resistance to 
heavy interstate traffic. When density targets are met, 

these pavements remain stable and perform consistently 
with design expectations.
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Don’t Change Mixes During Shift: 



What are the Benefits?
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Increased Lift Thickness and Production: 
Significantly increases daily production rates and 

improves overall construction efficiency. 
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Accomplish Work During the Winter Months: 
The substantial heat retention of thick lifts, often with 

WMA, enables successful paving at temperatures as low 
as 30°F. 
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No Special Equipment Required:
Successfully executed using conventional paving and 

rolling equipment already available to contractors.



35Validated Long-life Pavement!!!



The Perceived Challenges
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Achieving Density

Managing Temperature

Achieving Smoothness



9 Keys to Success
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Understand Existing Conditions

Milling, Trucking, MTVs

Test Strip



9 Keys to Success
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Compaction & Confinement

Tack/Lift Placement

Ambient Temperature



Confinement

• SC DOT, e.g.,

• Unconfined Edge resulted in a 
high cross-slope.

• Required additional asphalt mix 
to mitigate.

39



9 Keys to Success
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Warm Mix Asphalt (WMA)

Achieving Ride

Mixture Characteristics



PASTE

Without WMA - 62°F Difference With WMA - 24°F Difference

WMA –
Compaction and Temperature Aid
• Increased time for compaction window
• Better temperature uniformity
• Improved hauling characteristics



Best practices for achieving 
smoothness and compaction 

in thick lift paving are the 
same as for traditional 

paving, except that every 
best practice is amplified.
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NCAT Test Track
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2018-2021: Section S9

• 8-inch single lift
• SCDOT Type-B 

Intermediate 
Special Mix

• Instrumentation 
embedded 

• strain, 
• stress, 
• temperature)



South Carolina Type “B” Intermediate Mix

• “Type B Intermediate Special.”
• Rehabilitation Repairs, Interstates, High Volume Primary Routes

• 12.5 NMAS
• PG 64-22 with 25% RAP
• WMA ( M1 @ 0.5%)

• Mixing @ 275–280°F
• Compaction @ 245–250°F

• Design Air Voids = 2.5%
• Ndesign = 75 gyrations
• Asphalt Content = 5.75%

• 4.37% Virgin
• 1.38% RAP



Multi Depth Temperature Instrumentation



Temperature Probe 





Contractor’s Perspective

• Pneumatic Tire Rollers can be an 
effective tool in the compaction 
train.
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Image Source:



2018-2021: Section S9 Findings

• In-place density exceeded 95 percent of Gmm, with 
no significant density gradient observed through the 
depth of the lift.

• Rutting remained minimal under heavy trafficking, 
and no premature structural distress was observed…



Summary & 
Recommendations
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8 Recommendations
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Define Clear Application Criteria

Optimize Mixture Design for Workability and Durability

Require Test Strips to Establish Compaction Practices

Emphasize Thermal Management



8 Recommendations
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Maintain Continuous and Stable Paving Operations

Address Smoothness Proactively

Update Specifications to Support Thick Lift Implementation

Promote Contractor–Agency Communication



Thick Lift Journey

• Why Thick Lift?The Why

• Timelines to Haul TimesBenefits

• The 3 Perceived ChallengesChallenges

• Keys to SuccessSuccess

• Research to PracticeR to P



Thank you!
Thomas Harman

NCAT
tom.harman@auburn.edu

27


