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1. Discuss proper application configurations based on 
treatment and climate ranges

2. Review factors that  can influence sealant selection and 
performance

3. Review sealant specifications and properties, and 
effects on performance

4. Demonstrate LTPPBind usage
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Rout and Seal cracks up 
to 1 ½” (38mm) wide

Crack Width
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Placement Configuration for Crack Sealing

4 Configuration Variables

1. Type of Application

2. Type of Reservoir

3. Strike-off or Finishing 
Characteristic

4. Dimensions of Crack 
Reservoir and Overband1

Proper installation is a must! 1

Sealant shape and reservoir 
configurations influence 

performance and are the primary 
design considerations! 1

Maximize cost effectiveness by 
selecting a quality sealant and 

completing a quality application. 
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Placement Configuration for Crack Sealing

4 Categories of sealant placement configuration:

� Flush Fill 

� Overband

� Reservoir

� Combination
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Placement Configuration for Crack Sealing

� Flush Fill (Figure A)
• Sealant placed into crack and excess struck off

� Overband Configurations
• Squeegeed sealant overband (Figure B)
• Capped overband (Figure C)
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Placement Configuration for Crack Sealing

Reservoir Configurations
� Reservoir with Flush Fill
� Reservoir with Recess Fill
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Placement Configuration for Crack Sealing

� Combination Configurations
• Designed Reservoir
• Material placed into and over the reservoir
• Material shaped into an overband with squeegee
• Overband centered over crack reservoir
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Reservoir Design Dimensions



10

Reservoir Design Dimensions
• LTPPBIND – Used for Superpave binder selection to reduce rutting, fatigue and thermal cracking

– Determined by LTPP project that included pavement temperatures in U.S. and Canada
– Download free program at http://www.fhwa.dot.gov/research/tfhrc/programs/infrastructure/pavements/ltpp/install.cfm

• Select reservoir dimensions and sealant based on climate for best performance

Climate Location

7- Day Avg. Pavement 
Temperature (98% reliability)

PG Grade
Temperature 

Difference

Reservoir 
Width 
(max)

Reservoir 
Depth 
(max)

High 
(F)

High 
(C)

Low
(F)

Low 
(C)

Extreme 
Cold

Fairbanks, AK 117 47.3 -56 -48.9 PG 52-52 > 98� C (208� F) 38 mm     (1 
1/2")

12 mm 
(1/2”)

Very Cold Mildred, ND
(Miles City, MT)
(Worland, WY)

138 58.9 -31 -34.8 PG 64-40 > 98� C (208� F) 38 mm    (1 
1/2")

12 mm 
(1/2”)

Cold Omaha, NE
(Denver, CO)

(Boise, ID)

137 58.3 -12 -24.4 PG 64-28 < 92� C (198� F) 28 mm     (1 
1/8”)

12 mm 
(1/2”)

Moderate Washington, DC
(Nashville, TN)
(St. Louis, MO)

139 59.2 9 -13.0 PG 64-22 < 86� C (187� F) 19 mm 
(3/4”)

19 mm 
(3/4”)

Hot Laredo, TX;  
(Phoenix, AZ)

(Riverside, CA)

148 64.7 25 -3.7 PG 70-10 < 80� C (176� F) 12 mm 
(1/2”)

19 mm 
(3/4”)

Coastal San Diego, CA
(Miami, FL)

(Atlanta, GA)

133 56.3 33 .4 PG 58-10 < 80� C (176� F) 12 mm 
(1/2”)

19 mm 
(3/4”)
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• Begin routing:
– Rout at least 3 mm (� ”) 

from each crack face
– Keep centered over crack
– Ideal channel based on 

LTPPBind
– STOP if excessive spalling 

occurs    (> 38 mm (1 ½”)) 
and check equipment and 
pavement
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Good Rout and Seal
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• Project Factors
• Climate Factors
• Pavement Factors
• Installation Factors
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• Specifications
• Approvals/QPL/ Acceptance procedures
• Availability/ Lead Times
• Personal Preferences
• Product Cost
• Competition
• Project Goals/ Expectations
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• Location High Temperatures
• Location Low Temperatures
• Installation time of the year
• Precipitation   ????
• Maintenance Methods (Climate related)????
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• Pavement Type - AC or PCC, or Composite
• Crack or Joint Types- Longitudinal, transverse, fatigue, 

etc
• Crack or  Joint Spacing     
• Expected movement     
• Crack Seal or Crack Fill project     
• Future maintenance-overlays, surface treatments
• Traffic- speed, loads, volume, parking lot, foot
• Crack/joint width       
• Slopes / super elevation



• Not an exact singular answer
– Cracks move an amount determined by spacing, 

temperature change, and thermal coefficient of 
expansion,  just as any other material does.  

– In very cold climates, there are documented 
movements up to 25,4 mm, with 30,5 meter spacing,  
and 12,5 mm movement with 15,25 meter spacing

– Maximum amount of movement in the most extreme 
climates is approx.  2,54 mm  for  each 3 meter 
spacing. 

– There are other movements than thermal, mainly 
subgrade shrinkage in some areas, that can increase 
thermal movement  
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• Melter Type
• Cleaning Methods
• Installation Configuration
• Contractor Experience
• Traffic Control
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• Sealant material performance is controlled by  low 
temperature, high temperature, adhesive, and elastic 
properties over the entire range of temperatures and 
extensions encountered during use

To perform adequately,  sealant must remain 
functional over the entire range of temperatures and 
extensions  experienced

• To rationally select sealant, one must know high and low 
temps and movements that will be experienced, and 
sealant properties at these temps and movements
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• Low Temperature stiffness, extension, flexibility
• High Temperature stiffness, tracking resistance
• Elasticity
• Application Temperature flowability
• Adhesion
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• Bond Tests
– extension capability while maintaining adhesion at 
-7C, -18C,-29C 
– 50%, 100%, 200% extension

• Mandrel Bend/Flexibility
– Flexibility at -1C, -7C, -18C, -29C, -34C  
– Provides approximately 10% extension
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Softening Point- melting temperature
• 80 C� min    ASTM D6690  ( Reservoir )  
• 14 C� min above max pavement                 

temperature  (Overbands)

Flow at 60C � – D6690
3 or 5 mm  max at 60C�

High Temp Penetration - 49C� - 82C�
-Max  approx. 250  at max pavement temperature
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• Resilience   ASTM D6690
– 60% min   Type II,  III, IV   Joint Sealing
– 30%-60%  State specs– Crack Sealing 
– Lower resilience  - lesser tendency for adhesion loss 

during extension,  all else being equal 
• Putty vs rubber band  
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Viscosity- generally rotational Brookfield type
Very Flowable, Very self leveling -- <1500 cp

Superflex,  DF, Superstretch
Self Leveling - - 1500-4000 cp

200, 211,221,515,   102, 103
Moderate High - - 4,000-10,000 cp

201, AR+, Polyflex,   102GL18B, 180
High - - 10,000cp - 15,000 cp

233,  5078TXA,  High Fiber materials
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• Bond Tests
- Indicates adhesion and extensibility at low  
temperatures 

• Tensile Adhesion
– Indicates adhesion and extensibility at 23C
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• LTTPPBIND is a system  developed  for the paving 

asphalt industry to assist in selecting the appropriate 
grade of asphalt cement for asphalt concrete pavements.   

• LTTPBIND determines both high and low pavement 
temperatures for a given project location based on 
weather data and modeling

• Grades  determined in 6 C increments with the high 
followed by the low     ex 64-22     58-28

• Temperatures  determined at the surface or at depth
• Temperatures determined at 50% or 98% reliability
• Can be used to help with sealant selection
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• Using LTPPBIND V2.1 to Improve Crack Sealing in 
Asphalt Concrete Pavements   

• Published   Dec 2003
• Explains how LTPPBIND can be used to assist with 

selection of sealant materials.
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i.e. – Benefits

� Less money spent to maintain pavement1,4

� Less time wasted in traffic because a road is closed due to more 

extensive maintenance6

� Decreased exposure of highway workers to traffic6

� Smoother ride7

� Less money you spend repairing your vehicle8

Urban road decay costs 
average drivers up to $377 

each year 8
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