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The Problem
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OUTLINE

-Problem- “Stop Pavement Rutting” 

-Rutting Causes

-Rutting Solutions

- PG+ changes

-Low Temperature Asphalt

-WMA Experience

-Density: IC, Pave IR, GPR

-2R Design
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The Culprit (Studded Tires?)
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Rut Measurements



Plastic 

Deformation
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Cause of Rutting

1. Plastic Deformation during hot days in 

summer months (June & July)

2. Studded Tire Wear during winter months (mid 

September to April, approx. 7 months). 

Approximately 30%-60% passenger cars use 

studded tires.



 Use polymer modified asphalt cement (PG+) in the 

hot mix asphalt (HMA)

 Use Superpave Design criteria to design HMA

 Use highly fractured, cubicle shaped aggregate

 Proof Test HMA Designs with Loaded Wheel Rut 

Tester for Plastic Deformation before approving for 

use

Technical Solutions to Plastic Deformation



First Polymer Modified Asphalt Spec 

 AC 5 from Refinery + 4% SBS added 

by PMA Supplier

 2 PMA Suppliers – need to define 

product…

 (Spec Changes AC > PG >PG+)

Plastic Deformation



Existing PG+ Spec



Asphalt Pavement Analyzer

Test HMA for 
Plastic 
Deformation 
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Binder or Aggregate Solution?

Design Aggregate Gradation
Change AC to AC-5 (No SBS)

RUT: 10.3mm

Design: Aggregate Gradation
PG58-28 (2.5% SBS)

RUT: 0.8mm

Different 
Aggregate Gradation
PG58-28 (2.5% SBS)

RUT: 7.2mm

Change in Aggregate or Asphalt Binder Can Cause 
Plastic Deformation 
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Grade Bumping Adds Polymer
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Studded Tire

Stud

Stud

Pavement
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Pavement Marking

Scratch Impact
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Pavement Marking

Impact

Scratch
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Pavement Marking

Scratch

Impact
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Studded Tire Wear Solutions

• Alaska Adopted Scandinavian Technology

• Nordic Abrasion for Aggregate Wear 

Resistance (wet ball mill)

• Prall or SRK To Simulate Studded Tire Wear of 

HMA 
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Nordic Abrasion Aggregate Test
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Studded Tire Wear
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Studded Tire Wear
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Prall Test
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Ball Charge in Prall Tester
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Prall Tested HMA
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Prall & Nordic Test Results
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% Hard Aggregate vs Prall

Hard Aggregate has Nordic value < 8
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Existing PG+ Spec



Toughness & Tenacity Problem



• Test was not completed, as sample detached 

from Spindle

• Area under curve not complete

• Test results failed

• Test run at temperature different than MSCR

• Default to MSCR testing of Binder

T&T Issues



T&T vs MSCR



T&T vs MSCR
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% AC in HMA (VTM) vs Prall

Mix Design@ 
4% VTM

Less BinderMore Binder
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Jnr - Rutting
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Jnr - Rutting



Keep Alaska Moving through service and infrastructure

Alaska’s PG+

Antistrip
Extender Oils

SBS (Lineal, Radial, ?)
PPA

Sulfur
WMA
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• PG 52-40, Rec3.2 = 85 %, Jnr3.2 = 0.33

• PG 58-34, Rec3.2 = 89 %, Jnr3.2 = 0.22

• PG 64-40, Rec3.2 = 96 %, Jnr3.2 = 0.07

MSCR DATA (averages)
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MSCR Values on M332 Graph



Performance 
Grade

Grade Viscosity T316 MSCR, T350 PAV, T315 
Dynamic Shear

Direct 
Tension

JNR3.2  kPa-1 JNR Diff % Rec3.2 G*Sinδ, kPa

PG 52-40 V 3 PaS max. 0.50 max. Delete 75 min. 6000 max. Delete 

PG 58-34 E 3 PaS max 0.25 max. Delete 85 min. 6000 max. Delete

PG64-40 E 1.0 PaS max. 0.10 max. Delete 95 min. 5000 max @ 4°C Delete

CR PG+ Spec
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Future Performance Test

• Hamburg Rut Testing

• Ts-Tm

• Longer PAV Evaluation

• DSR 

 Softening Point

 Tackiness Test

• Maximize use of PG Binder Tools
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Resolve Binder Penalty Disputes
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PMS Rutting Rate 
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Cumulative AADT/Lane

Cumulative AADT/Lane vs. Rut Depth

Dimond 58-34 Debarr 58-34 Ingra 58-34 6th Ave 64-40 Gambell 58-34 5th Avenue 64-40 Parks Highway PG 64-40

Rut Rate (in) Per Cumulative 
1,000 AADT/Lane
PG 64-40: 0.0072
PG 58-34: 0.0097
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Glenn Hwy Density Enhancement

• 4-Lane High Speed- Mill & Fill Driving Lanes 2”

• WMA required in HMA with PG64-40 E &Hard 

Aggregate

• MTV required

• Pave IR Scan with incentive

• IC on Breakdown & Intermediate Roller

• GPR for Density
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Glenn Hwy: Highland to Eklutna

Mirror Lake

2016 Construction
FHWA/DOT Goal: Consistent High HMA Density

Eklutn
a

Mirror 
Lake



2/28/2018 Integrity  ∙  Excellence   ∙  Respect 44

Test Strip-Day 1
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Second Day-w/o MTV, IC, IR
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Third Day – MTV, IR, IC
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Fourth Day – MTV, IR, IC (40 mile haul)
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Mix Design

HMA w/ WMA 
(Evotherm)



PG 64-40E Viscosity 
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Pour Point



Windrow Pickup on MTV
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Windrow – MTV - Paver
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Pave IR Scan 
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Temperature Scan 
Full Width of Lane  
1’ width



Section 412 – Cont. Thermal Profiling
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Section 412 – Cont. Thermal Profiling
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Data – Temperature Differential
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Intelligent Compaction Roller
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IR & IC Evaluation

Station 1245+00Station 1240+00
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Intelligent Compaction Veda output

Pass Count



• FHWA and AASHTO through SHRP2 have 

invested 9 years and $232 Million promoting 

adoption of CFC testing technologies.

• Why should Alaska DOT&PF change from 

random testing to CFC testing technologies?

Continuous Full Coverage (CFC)



• Assumes a Bell Curve or Gaussian Distribution 

of values, thus PWL specs are Not suitable for 

heterogeneous materials

• Not suitable for finding defects on paving 

projects as there is almost zero probability of 

locating pot hole size defects

Problems with Random Testing



Continuous Full Coverage Testing:

• Takes a test every square foot

• Locates every test with GPS coordinates

• Has the potential to produce a nearly defect 

free project with open communication of data 

and proper incentives/corrective actions

Advantages of CFC Testing 



PaveScan RDM (2017)



• PaveScan Rolling Density Meter Provides:

 Geo-located Data

 60 scans (dielectric readings) per second recorded 

to Raw Data File

 ~10 Dielectric readings per foot of travel at 4 mph 

walking speed per antenna 

PaveScan RDM



Calibration: Cores vs RDM, R
2

= 0.93
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GPR of Lane





Core 70J (91.7%) – Resolution 0.25 ft

Joint



SB(Joint CL) Density Histogram



SB Joint 24.5% below 91% Density
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We don’t want a “Pretty” edge joint



• WMA is a valuable tool for night paving, long haul, cool 

temperatures

• WMA additive negated some of the temperature differential 

concerns of Pave IR Scan

• IC – Compaction coverages from test strip is a good tool to 

demonstrate replication on the mat by Veda % coverage.

• GPR – needs more accurate GPS system, but reveals all of the 

low density areas that may revel or pothole. Good correlation 

to core density. Can be calibrated on test strip and possibly 

used for density acceptance. 

• Incentivized increasing joint density 92-94% MSG $.50-1.50 / lf 

Glenn Hwy Notes



Keep Alaska Moving through service and infrastructure

2R Proposal To FHWA 
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2R Justification

• This Option is For Rehabilitating Existing Pavement To Better Than New with Safety 
considerations

• Will Allow CIR Base Stabilization > Eliminate Spring Weight Restrictions
• Pulverize Existing Thermally Cracked Pavement (AC-5 Binder) into Aggregate Base 

and Stabilize
• Allow Use Of HMA with Engineered Binder to Resist Thermal Cracking
• Allow Use of Grade Control, Making a Pavement Smoother Than Original Lowering 

IRI and Cracking Metrics Reported to FHWA
• Will Provide PMS a better LCCA Option Due to Stronger, Smoother,Longer Life, 

Pavement
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Alaska’s Success, Partnering 

with the PMA Industry and FHWA 

Implementing New Technology 

Questions?

Thank You

Newton Bingham, Alaska DOT/PF

newton.bingham@alaska.gov

907-269-6200

mailto:newton.bingham@alaska.gov

