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Overview of NCHPR Project 9-40
I Completion date 9/30/2011

Evaluation of Tack Coat Materials
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I Inter layer bond strength
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Performance-based criteria
I Tack coat material
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What is a Tack Coat?

Used to ensure a bond between the surface being paved
and the underlying course




Background

Experience and empirical judgment

I Selection of tack coat material type
I application rate

Quality control and quality assurance testing

I rarely conducted

I resulting in the possibility of unacceptable performance at the
interface,

I premature failure

NCHRP Project 9-40

I Optimization of Tack Coat for HMA Placement :
I develop a procedure to evaluate the tack coat quallty In the field
I bonding characteristics testing




Objectives

Determine for the various uses of tack coats

I optimum application methods,

I equipment type and calibration procedures,
I application rates, and

I asphalt binder materials

Recommend revisions to relevant AASHTO
methods and practices related to tack coats

I Tack Coat Quality
I Interlayer Bond Strength




Comprehensive Experiment To Study
Tack Coat Variables

ldentify Laboratory and Field Test Devices
I Tack coat spray application quality
I Interface Bond Strength

Develop Experiments To Evaluate Performance of Tack
Coats




Characterization of Tack Coat Quality
Louisiana Tack Coat Quality Tester -- LTCQT

[Proposed Standard Method of Testfor

DETERMININGTHE TACK COAT
QUALITY OF ASPHALT PAVEMENT
INTHE FIELD OR LABORATORY

AASHTO Designation: TP XX-XX

nstrng!g:, Inc.

........ o

Proposed test method under review before submitting to AASHTO Subcommittee
on Materials

American Association of State Highway and Transportation Officials
444 North Capitol Street N.W., Suite 249
Washington, D.C.. 20001




Summary

LTCQT could serve as a valuable tool for highway agencies to
perform comparative evaluations of various tack coat
materials and application rates in the field.

Repeatability of measurements
I average coefficient of variation of less than 14%

Reference

NDevel op me nQ@ff T€xt DeRae And Methodology To
Evaluate The Bond Strength Of Tack Coat Materials In The
Fi el d. o Journal of the Transpol

No. 2126, 2009, pp.1-11.



Characterization of Interface Bond Strength

a Interface Bond Strength

Direct Shear Torsion

Supply > Demand



Factors considered In the
development of Test Method

Simple, repeatable, easily-calibrated,
quick, not requiring highly-trained personnel,
utilizing low-cost equipment.

Based on measuring fundamental properties
I relate to interface performance

Sensitive to subtle changes in tack coat properties



Direct Shear Test Device
Louisiana Interlayer Shear Strength Tester (LISST)

Two Main Parts

I Shearing frame,
T Reaction frame Normal Load Actuator 4 Loading Frame
i Frictionless linear bearing ' ‘

I Maintain vertical travel
I accommodate sensors

I measure the vertical and horizontal
displacements

I specimen locking mechanism
I consistent normal loads

I accommodate both 100 and 150-mm
sample diameter

Easy to use
Portable

Adoptable to exiting load
HEIES

Reasonable cost
Comparison

0 Superpave Shear Tester

Horizontal Sensor

Vertical Sensors




Direct Shear Test Device T Summary of Test Method
Louisiana Interlayer Shear Strength Tester (LISST)

Developed for the
characterization of interface
S h ear S t r e n g t h Normal Load Actuator o Loading Frame

Cylindrical specimen is placed
Inside the shearing and reaction
frames and

locked in place with collars

Load is applied to the shearing
frame at displacement rate

2.54 mm (0.11in.) per min
Vertical displacement & load
Continuously recorded
failure

Horizontal Sensor e
i Vertical Sensors
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Louisiana Interlayer Shear Strength Tester




Louisiana Interlayer Shear Strength Tester




Louisiana Interlayer Shear Strength Tester Set Up




Louisiana Interlayer Shear Strength Tester Set Up
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Louisiana Interlayer Shear Strength Tester Set Up




Interface Shear Strength (ISS) Test Results

4 Interface Shear Strength
i 1SS
i % CV < 15%

Interface Shear Load (kN




Direct Shear Test Device
Louisiana Interlayer Shear Strength Tester (LISST)

[I'ropnsed Standard Method of Testfor

DETERMINING THE INTERLAYER
SHEARSTRENGTH OF ASPHALT
PAVEMENT LAYERS

AASHTO Designation: TP XX-XX

Proposed test method under review before submitting to AASHTO Subcommittee
on Materials

American Association of State Highway and Transportation Officials
444 North Capitol Street N.W., Suite 249
Washington, D.C. 20001




Testing Factorial T Main Experiment

Variable

Content

Number of Levels

CRS-1, Trackless, SS-1h, SS-1,

Tack C '
ack Coat Material PG 64.22 5
Residual Application Rate 0.00-, 0.14-, 0.28-, 0.70- 4

(I/m? gsy) (0.00-, 0.031-, 0.062, 0.155)
HMA: '
Pavement Surface .Ol.d’ Milled, New 4
PCC: Existing

Surface Coverage ( by tack coat) 50%, 100% 2
Surface Condition (Cleanliness) Clean, Dirty 2
Wet (Rain) Condition Wet, Dry 2
Specimen Preparation Method LL, PF 2
Testing Temperature 25°C 1
Testing Confinement Pressure 0-, 138 KPa (0-, 20 Psi) 2
Testing Replicates 3 3




Testing Factorial T Temperature Experiment

Variable Content Number of Levels
Tack Coat Material CRS-1, Trackless 2
Residual Application Rate 0.00-, 0.14-, 0.28-, 0.70- 4

(I/m2 gsy) (0.00-, 0.031-, 0.062, 0.155)

Pavement Surface HMA: Old 1
Specimen Preparation Method PF 1
Testing Temperature -10, 0, 10, 20, 30, 40, 50, and 60° C 8
Testing Replicates 3 3




Specimen Type

Laboratory mixed/Laboratory compacted
I LL specimen

Plant mixed/Field compacted
I PF specimen




Sample Preparation

LL specimen

PF Specimen
I Plant
I conventional paving equipment
computerized tack coat distributor truck
I Test sections
I LTRC Pavement Research Facility

6 Acres
O test sections




