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Presentation Topics
Sy }\* S
« Identify type of Crack Failure =\
(e
e Sealing Process Design

* Prepare for the Application
* Prepare for Surprises

* Apply

R ,

Cracks In AC Pavements
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* Cracks Happen D

n-“' s

e Cracks Move
e Cracks Grow
e Cracks Get Worse

e Cracks Accelerate Pavement
Deterioration




YOU HAVE TO BE A SUPER SPY
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Crack Type |dentified:
Reflective

Cracks Formation and Types

» Cracks occur as the AC-=mtx Oges and
can no longer resist stress ond sfrain
from temperature changes'and traffic
loadings

* Crack Types
Transverse Longitudinal
Fatigue Block
Construction Reflective
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Transverse Thermal Crack




Crack Movements

.

Horizontal — temperature changes
- up to 1inch +

Vertical - Traffic loadings
- greater deflection after cracking

10/9/12



10/9/12

Crack Growth

2 D »{ \ -

* Cracks widen as they oge—

» Crack face deterioration, rovelmg
* AC mixture shrinkage

e Incompressible intrusion

* Widening of approx 10% of annual
movement per year

SHRP H-106 Pr\oject

\\
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e SHRP -1993, LTPP through T999 ’
e 5 test sites in different chmo’res 15

materials, 8 installaftion configurations
* Monitored for 7 years

e Determined service life and cost
comparisons
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SHRP H-106 Findings

« Different treatments Gre-requnféd for
high and low movement ercks

—Crack Seal >3mm movemen’r,
I o | el
softer, high extensibility sealants in
reservoirs

— Crack Fill < 3mm movement,
longitudinal or close spaced
transverse— stiffer materials,
overband installation

SHRP H-106 Best Performance

N
* Crack Seal - High Iv\oven{nen’r Cracks
— Rubberized asphalts ms’rolled in
reservoirs with cap, 5-7 year life
e Crack Fill -- Low Movement Cracks

— Rubberized asphalt installed in
overband, 5-7 year life




SHRP H-106 Fmdmgs

R ,

» Differences at sites mfluenced resul’rs—
climate, crack type, spocmglfrqfflc

* High elongation, low strength materials
had best performance in working
cracks

» Reservoir installations provided longest
life in working cracks

Crack Sealing Treatments Need to
Resist

— ”’{ =y

-Temperature extremes- - -

-Traffic loadings ;

-Horizontal and Vertical Movemen’rs
BT s

-Water

-Abrasion

WITHOUT
-Debonding, Cracking, or Tracking
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Crack Treatment Design Process

_;,e G - \

e Pavement Evaluation

* Process Selection
* Temperature Ranges

e Sealant Selection

* Installation Geometry

e Installation
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Crack Treatment Design Process

MW "»{ - '_Y\‘

« Pavement Evaluation — “1% a8
* Process Selection N
* Temperafure Ranges

» Sealant Selection

* Installation Geometry

* Installation

Pavement Evaluation

MW "»{ :_,v\ Y
* Intact, defined crack faces:. =\

e Maximum crack width of 1.5"vihch

* Nof significant base damage
 PClrange 40-90

e Pavement condifion can be too bad
for crack sealing or filling
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Process Seleci;ion ,_

« Determine crack type é"‘hd‘_rﬁ'\;cf;\}emen’rs
« Working - >1/8 inch movement,
- Typically transverse at over 15- 20 ft.
—Use Crack Seal Process
* Non-Working - < 1/8 inch movement,

—Typically longitudinal, transverse or
other at less than 15- 20 ft.

—Use Crack Fill Process

Crack Seal Process

* Extensible sealants that cdq:Wi’rhsTond
annual temperature extremes and
crack movements

* Installed in widened reservaoirs,
designed for the expected movement

— Widened reservoirs reduce sealant
extension percentages as the crack
widens from summer to winter

1
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Crack Fill Progess

o Stiffer sealants that conwi’rh§’rfdnd
annual temperature extremes and
remain flexible

* Installed in cleaned existing cracks, or
in routed reservoirs for improved life

e Typically installed in a fill with overband
configuration

Temperature Ranges

SR ”’{ B %

« Determine temperature extremes

e | TPPBIND, at surface level

* Ranges from 76-10 fo 64-40
* FHWA Application Note- RD-03-080

Using LTPPBIND V2.1 to Improve Crack
Sealing in Asphalt Concrete
Pavements
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« Sealant material performanee:is
controlled by low temperature, high
temperature, adhesive and elastic
properties over the entire range of
temperatures and strains experienced.
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Sealant Selection
Historically in Canacla

P Y

e ASTM 6690 Type 1 (Thin and ThICI()

* ASTM 6690 Type 2

* ASTM 6690 Type 4

e ASTM 6690 Type 4 modified

Sealant Selection
Historically in Canacla

P Y ,

* ASTM 6690 Type 2

* ASTM 6690 Type 4
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Sealant Seleci;ion :
,_-,,‘ S \\ %
e Low Temperature S
—Crack Seal -- Pass bond exTen5|on
test at the determined low
femperafure — 50-200% extension

Experience

— Crack Fill -- pass a mandrel bend
test at the determined low
temperature -10% extension

N Experience

Sealant Selection :

i ”’{ gy

 High Temperature = SIREAN
—Crack Seal - Meet D669O

Softening Point requirements - 80 C
minimum

— Crack Fill -- Minimum D36 Softening
Point of 25C above determined high
temperature Experience

15
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General Specification
Applicability

P Y

e -34,-40 areas D6690 Type IV

e -22,-28 areas D6690 T§pe 11,111

e -16 areas D6690 Type |

Installation Geometry

SR "»{ = ,_ \ ‘

* Crack Seal Sy

. . : : ..‘(, S
— Widened reservoir fo accommodate
expected annual crack movement

—Recess, flush or overband cap

e Crack Fill
— Existing crack, flush or overband cap
— Routed Reservoir- improved life.

16
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Reservoir Size- Crgck Seal

Width based on Temperdﬁfu'ﬁ;é":?éﬁge
and crack spacing to limit erg'gfension
Temp Range Width Depth
<8()c; 4 IF] 4 |H
Y4 1N Y4 in
92C 11/8in Y2 in
26C+ 1% in Y2 in
For spacing over 50 ft, consider wider
size

Configuration A Configuration B Configuration C
Standard Reservoir-and-Flush  Standard Recessed Band-Aid Shallow Recessed Band-Aid
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Installation Configuration- Non
Working Cracks.

SNy

* Fill existing cleaned crack; {cj\hd/or

e Use overband, 1/16 in max By 4in
wide, or

~« Can also use reservoir for longer life,
typically 1/2 in by % in.

10/9/12
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Not Recommended

19
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Installation

*» Weather Conditions — DFy, {40F +
» Sealant Preparation - Prope'f“nheoﬂng
» Reservoir Cutting - Centered,
* Crack Cleaning - intact, dry, clean
— Compressed Air
—Heat Lance

—Vacuum

20
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Clean Cracks

21
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Failure Modes & Causes
- Adhesion Loss- cleaning, moisture,
cold weather, install temperatures,
weak mix, sealant properties,

T T T —

» Cohesive Fracture- sealant properties,
overheating, geometry

» Pullouts/Tracking- sealant properties,
cleaning, moisture, excess application,
early traffic

e

10/9/12
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Be Prepared for Surprises

LTPP Pavement Maintenance
terials: SHRP Crack Treatment
Experiment, Final Report

PARSONTES W) AT 11

SHRP-H-349

Concrete Pavement Repair
Manuals of Practice

Manitoba
Frausp . &
Luter

2004-2006 Joint and Crack Sealant
Evaluation Report

Materials and Procedures for the Repair of
Joint Seals in Concrete Pavemenis

e
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Pavement Preservation
Checklist Series

Crack
Seal

2007 NTPEP Ruport Serius

ATHER Bt W0042

Joint Sealing
Portland Cement

Concrete

Pavements

?
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