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Crack Treatments

} Crack Treatments are broken into 3 categories:
BCrack Sealing @ Working Cracks
BCrack Filling 8 Non- Working Cracks
BMastics 60Over 1 | 6 in width
1 They reduce water penetration into underlying pavement layers,
thus maintaining base strength near the crack

1 Reduce incompressible intrusion, thus reducing crack growth
and raveling




Benefits of Crack Treatments

Slows pavement
deterioration

Prevents future
roughness increase

Slows crack spalling
Reduces potholes

Extends pavement life
from 1 to 7+ years




Crack Movement

» Horizontal Thermal Movement
B Temperature Changes

' Cracks can open up to 100% of original width as
1+ Vertical Movement s 1 to 100% g widts
BUp and down movement summer to wintsr extremes

B Caused by traffic loads Aate 0- 0.004 mmy/min

Daily 0-2 mm
Seasonal 0-25 mm




Proof That Crack Treatments Work
- NCAT Study
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Abstract

Crack sealing and filling is used as a pavement preservation treatment to prevent water infiltration and loss
of load-carrying capacity, hence extending the life of the pavement. This study used field performance data
of test sections from the Pavement Preservation Group (PG) Study being conducted in part by the National
Center for Asphalt Technology (NCAT). Data from test sections located in a low traffic volume road with a
hot, wet, no-freeze climate collected over a period of more than 6 years were used to evaluate the effect of
crack sealing and filling, either as a stand-alone treatment or in combination with other surface treatments.
A semi-parametric survival analysis was performed to determine the difference in median time to failure
(MTTF) for sections with and without crack sealing. The results showed that when used as a stand-alone
treatment on a pavement in “good” condition, the life-extending benefit from crack sealing/filling could not
be calculated for the selected analysis period because the MTTF would not be reached within 10 years. The
estimated benefit for pavements in “fair” and “poor” condition ranged from 1.1 to 7.3 years, depending on
pretreatment condition and travel lane. If used in combination with a chip seal, the additional life-extending

benefit for a pavement in “good” condition is approximately 2 years, and is slightly decreased to
approximately 1.5 years if the pavement is in “fair” to “poor” category. Test sections continue to be
monitored as part of a broader long-term study.




Findings from NCAT Crack Treatment Study

1 Pavements in Good Condition stayed in Good Condition and
did not return to Pre - Existing Condition (% of Cracking)
during the study (+ 10 Years).

BLife Extension of + 10 Years.

1 Pavements in Fair to Poor Condition saw Life Extension values
of 1.1 to 7.3 years.

1 A Crack Seal placed before a Chip Seal or Micro surface
added at least 2 years of Life Extension over the Chip or
Micro alone.




When Should you Treat Cracks?

1+ All cracks soon after
t hey appear é
crack opening will
allow moisture
penetration Into
pavement foundation
(subbase)

v At a minimum, all
cracks >1/ 86




Chip Seal
} Bltumlnous Se_al Coat is B o - -~ me—
essentially a single layer —— |

of asphalt binder that is
covered by embedded
aggregate (one stone

thick) whose primary
purpose is to seal the

fine cracks in an

under |l ying pa
surface and prevent

water intrusion into the

base and subgrade.




Chip Seal

The main advantages of chip seals include:

{ Improved Skid Resistance : Chip seals provide good skid resistance,

{ Cost Effective Treatments : Chip seals are typically cost effective when
properly placed on the right type of pavement,

{ Good Durability : By using durable aggregates, chip seals wear well and
can have long service lives,

{ Ease of Construction : Chip seals are typically constructed rapidly and
cause less disruption to the traveling public.




Chip Seal

A Chip Seals help preserve the pavement by:
A Protecting the surface asphalt from oxidation.
A Oxidation, caused by sun and chemicals make the asphalt cement brittle and
more prone to cracking and raveling.
A Protecting the surface and base from moisture intrusion.
A Moisture causes:
A Stripping of base layers
A Potholes
A Base Failures
A Repairing light raveling
A As asphalt ages, top layer gets brittle
A Small aggregate begins to wear away
A Seal coat adds new binder to halt this
A Provides a skid resistant, sacrificial wearing surface that protects the underlying
surface from traffic wear and damage.







Chip Seal Selection

Good Candidates

Oxidation Loss of Friction




Chip Seal Selection

Unacceptable Candidates

—

Rutted Pavement Poor Ride
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Chip Seal Selection

Unacceptable Candidates
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Chip Seal Selection
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Embedment

Average: LleastiDimension (H)-)

Embedment (07 H){)




Inputs that affect Embedment

} Materials
BEmulsions
BAggregates

1 Equipment
BAsphalt Distributor
BChip Spreader
BRollers
BBrooms

1 Application

1 Existing Pavement




CHIP SEAL EMULSION
1 CRS 2P

‘HC = Cationic or Positive Charge
RS = Rapid Set

B2 = Higher Viscosity

B = Polymer Modified.




Materials

Bituminous Binder

Uniformly
Graded
Aggregate

Single Chip Seal

&



Materials

Dense Graded




Materials

regate Performance when:

Single sized Crushed faces
Minimum fines Abrasion < 30%

Clean Binder compatible
Free of clay Damp for emulsions

Cubical Dry for hot binders




Application Rates

Emulsion 0o
Hsal /' S.Y.

1Aggregate 0O
Hbs./S.Y.




Application Rates

Emulsion 0o
Hsal /' S.Y.

1Aggregate 0O
Hbs./S.Y.




Asphalt Distributor Checklist




Distributor Check List

Computerized

Able to Circulate between tank and Bar

Working radar

Working Thermometer for measuring temperatures in the
tank.

Heating when required

Gallon Gauge / Calibrated dip stick

Correct tips (nozzles) for application

Strainers are cleaned. No clogs

—_ e e
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}
}
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Why Should You Check Your
Distributor’s Calibration?

y To make sure the computer rate me
The ground

1 To avoid bleeding or flooding of material

} To make sure there is enough material to retain the chip, or
assure a good bond for paving surface

+ To avoid increased cost of material, due to over application




Distributor Checklist

CORRECT

Sprayer Nozzles at Same Angle

15 to 30
degrees

INCORRECT

Sprayer Nozzles at Different Angles

{Q mmr
- Spray Bar Nozzle Alignment




Distributor Checklist

Fans are the-same:-width Fans are different widths

- Spray Bar Nozzle Alignment



Distributor Checklist

Spray Bar Nozzle Alignment
Nozzle SIot S TromISpray Bar;




Distributor Checklist

Triple-Lap Coverage

With nozzles on 4" centers, material sprayed from each nozzle
overlaps two other sprays.
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Adjusting Spray Bar Height

Spray Bar Too High = Streaking Spray Bar Too Low = Streaking

BB EEEEE e WE N s

Pavement Surface t_f_;f_LLgaps

Too High = Ridges Too Low = Gaps




istributor Checklist

Improper Spray Bar Height

=




Stick the Tank
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Before checking your volume by sticking
the tank, make sure Distributor is level
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Distributor Checklist
& 8 & & ©

3353788 3351008 3351009 3352368 3351015

9 10
3351014 3351010
Application Application Flow
Ref.| Part No. Description Per Square Yard | (Metric) Liters Per Gallons Per
Square Meter Minute Per Foot
1 3353788 V Slot Tack Nozzle .05 - .20 19 - .75 3.0to 4.5
2 3351008 S36-4 V Slot .10 - .35 .38 - 1.30 40to 7.5
3 3351009 S36-5 V Slot .18 - .45 7.0to 10.0
4 3352368 Multi-Material V Slot .15 - .40 57 - 1.50 6.0to0 9.0
5 3351015 3/32" Coin Slot .15 - .40 .57 - 1.50 6.0t0 9.0
6 3352204 Multi-Material V Slot .35 - .95 1.30 - 3.60 12.0to0 21.0
76 3352205 Multi-Material V Slot .20 - .55 .75 - 2.08 7.5t0 12.0
8 3352210 End Nozzle (3352205) .20 - .55 .75 -2.08 7.51t012.0
9 3351014 3/16" Coin Slot .35 - .95 1.30 - 3.60 12.0to 21.0
10 3351010 1/4" Coin Slot .40 -1.10 1.50 -4.16 15.0t0 24.0

#6 Recommended for Chip Seals

Match Nozzles to Application




Spreader Checklist

. e ..'




1 Uniform aggregate application is a must

;1 Calibrated to ensure consistent discharge across width
} Hopper clean and clear of debris and clogs.

1 Spread Hopper Gates are set correctly.

1 Well Maintained, no hydraulic leaks.

v Correct Tire Pressure
BUnit will bounce if pressure is too high.




