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ÅSouth Carolina
Single-lift at 7.9 inched 
Consistent densities ~95%

ÅNCAT
South Carolina & Kraton 
sponsored
Unmodified & Highly Modified
Great densities top to bottom
Great performance
Å5.75-inch Kraton section gave 

perpetual performance

ÅUtah
Past laboratory work
ÅHamburg driven
ÅTypical 12.5 mm mix
ÅMultiple samples up to 6.8% binder
Å40,000 passes
ÅNo Hamburg failures (<10 mm)

Two secondary highways
ÅSimply substituted binder into the mix 

design
ÅConstructed in 2017
ÅTypical lift thicknesses
ÅExcellent performance

Past Experience With Highly Modified and/or Thick 
Lifts



PG76-34 Highly Modified

Original Binder

Dynamic Shear Rheometer, AASHTO T 315 @ 76  ̄C, G*, kPa

 @ 76  ̄C, phase angle, degrees

Rotational Viscometer, AASHTO T 316 @ 135  ̄C, Pa.s

Flash Point, AASHTO T 48 C̄

RTFO Residue, AASHTO T 240

Dynamic Shear Rheometer, AASHTO T 315 @ 76  ̄C, G*/sinŭ, kPa

Elastic Recovery, AASHTO T 301 mod (a) %

PAV Residue, 20 hours, 2.10 MPa, 100 C̄, AASHTO R 28

Dynamic Shear Rheometer, AASHTO T 315 @ 25  ̄C, kPa

Bending Beam Rheometer, AASHTO T 313 @ -24  ̄C, S, MPa

 @ -24  ̄C, m-value

Delta Tc from additional BBR test,                      @ -30  ̄C

ASTM D7643

1.30 Min.

70.0 Max.

3 Max.

260 Min.

2.20 Min.

90 Min.

5,000 Max.

300 Max.

150 Min.

0.300 Min.

-1.0 Min.

(a) Modify paragraph 4.5 as follows:  Stop the ductilometer after 20 cm has been reached and within 2 seconds.  Sever the 

specimen at its center with a pair of scissors.

Table 10

The Binder Specification

+/- 5% SBS



ÅLocation Information
Port of Entry on I-80 Near 
Wendover, UT
High Truck Volume (51%), AADT 
7,900
2-2.5 Million ESALs/year 
Very Hot in the Summer
LTPPBind = PG64-28 (98% 
reliability) 

ÅProject Scope
Mill and Inlay 6.0 Inches of PCC
~330 Ton Project
Highly Modified Binder
Dense-Graded Mixture
Construct in a Single Lift 
~2-Hour One-Way Haul

Wendover Pilot Project Overview

Project Location
Google Maps



Property Mix Design Requirement Mix Design Value

Asphalt Binder PG 76-34 PG 76-34

Gyrations 50 50

NMAS

Crushed Aggregates

12.5 mm

100%

12.5 mm

100%

Asphalt Content 6.0 % minimum
6.0% (5.33% Virgin, 0.67% RAP 

Binder)

Air Voids 1.0 1.0%  (0.1% at 75 gyrations)

Voids in Mineral Aggregate 15.0-17.0 15.3

Voids Filled with Asphalt 90.0-95-0% 93.3%

Drain Down 0.3% max 0.0%

RAP 15% max 15%

Hamburg Depth (note bath 

temperature increased from 50 to 

54°C for second 20,000 passes)

Slab Void target 4 %

7.0 mm max after 20,000 passes 3.9 mm

10.0 mm max after 40,000 passes 6.1 mm



Hamburg Graphs

Second 20,000 Passes ς same specimen

First 20,000 Passes

50 C water temperature
158 lb load 54 C water temperature

158 lb load



Hi-Mod binders minimize rutting



ÅAt Staker-ÂċƖƚŸŰќƚШ7ĲĦťШÉƣƖĲĲƣШ[ċĦŔũŔƣǃ
ÅAggregate base vs. Portland cement concrete
ÅVirtually no haul vs. 2+ hours

Test Strip Construction



Test Strip Construction



Staker Plant Test Strip
June 2, 2021



Test Strip Construction



ÅDensity of 97% or more was easily achieved
ÅRegular rolling equipment and procedures followed
ÅFeeding while placing such a large volume of mix was achieved, 

but had challenges
ÅMix was stable even with roller overhang
ÅNo significant issues encountered

Test Strip Lessons Learned



Wendover Construction



Western Section Coming Off I -80



Eastern Section Off the Scale


