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Crack Sealing and/or Crack Filling Project Selection Guide
General Definitions

Crack Sealing:  ASTM 6690 Type II (AASHTO M 324 Type II) rubber-asphalt hot-poured material with sufficient elasticity to withstand horizontal crack movements.  Best for placement in working cracks.  Optimum crack width range: 1/8” to ¾” in width.

Crack Filling:  Asphalt binder (PG 76-22) with polyester fibers, with a top temperature grade (76ºC) sufficiently high to prevent tracking under CT pavement surface temperatures on hottest days, designed to go into non-working cracks or joints (such as open paving joints, longitudinal cracks due to aging of the surface).  This material is non-proprietary and can be prepackaged/ produced using rather standard methods.
When to use crack sealing vs. filling:

Crack sealant would be the material of choice for:

a. Working cracks in flexible pavement (those cracks that show horizontal movement, mostly in the transverse direction but some longitudinal wheelpath cracks can be treated as long as alligator cracking has not started – vertical movement is indicative of structural failure and there are no known sealing materials that can take that kind of repetitive movement (one cycle per axle load of a heavy vehicle)).

b. Crack sealant would also be the material of choice for cracks and transverse joint-reflection cracks in composite (HMA over concrete) pavement when enough working cracks reflect through to make it worthwhile to seal an entire road segment.  (It is still good to seal cracks as soon as they appear, but this is low-production work and we would probably pay too much for too little sealant say 1 year after paving).
c. Crack sealant is also the material of choice for sealing rigid pavement joints and cracks (where the Portland-cement concrete – PCC – is exposed at the surface).
Crack filling would be the material of choice for:

a. Non-working cracks such as longitudinal paving joints that are opening up, or longitudinal reflection joints in composite (HMA over PCC). pavement, or non-wheelpath longitudinal cracks that show little horizontal movement.

b. Crack filling would also be the material of choice when treating cracks prior to placement of an HMA overlay (1” or thicker).  In this case the asphalt without rubber has less expansion with change in temperature and can reduce the formation of slippage bumps or cracks on the overlay mat itself, as long as no excessive filler is used (this is an issue especially in the transverse direction).  Crack filling prior to an overlay provides some support for the paving and can reduce the width of the reflective crack once it forms.  Success of crack filling prior to an HMA overlay is dependent on the care taken not to overfill underlying cracks;  typically this is done by specifying a “flush fill” with no overband, by filling only cracks wider than ½ inches, and by using a sand-asphalt mixture instead for transverse cracks wider than 1.25 inches).

Preservation crack sealing/filling:

Optimal time window: 3-6 years after HMA surface has been placed for overlays, 5-8 years after reconstruction if cracks or open joints are present.

Expected service life:  5-8 years.

Expected pavement life extension due to sealant presence: 3 years.

FLEXIBLE PAVEMENT (HMA WITH NO UNDERLYING CONCRETE SLABS)

The following distress types may influence project selection (decisions) about whether to crack seal, fill, both, or neither as a stand-alone project.

Transverse Cracking


Cracking the endpoints of which cross the road more than they travel along the road.

Block Cracking

Transverse and longitudinal cracking that forms roughly square blocks that are 4 ft x 4 ft or less in size.


Alligator Cracking

Mostly longitudinal cracking that forms in the wheelpaths forming small elongated pieces.  This type of cracking may be mixed in with block cracking.  Alligator cracking can also be in the transverse direction in thin pavements when there is water damage (loss of support) beneath a transverse crack.  This is also alligator cracking.  Edge cracking is the same failure mode but happens at the edge of pavement and is not as severe a distress form.
Raveling

Loss of aggregate from the pavement surface, such as happens in the coarse-aggregate areas of segregated pavement surface.  Raveling also extends from longitudinal pavement joints when they open more than 2”.

Segregation

The coarse-aggregate areas that tend to ravel and that often result from paving without a transfer machine, when the mix is either prone to segregation through handling, or there is thermal differential in a truck load or through the paver.  This is less severe than raveling but is an indication that raveling is probably not far behind.

Flushing, Bleeding, Pushing

These show themselves as extra asphalt or an unstable surface mix.  They often happen together, typically first in areas of stopping.

Rutting

Longitudinal depressions in the wheelpaths.  Rutting can be from a base loss of support or lack of densification, or from mix instability.  Rutting from mix instability tends to have clearly defined wheelpaths with “mounds” or “ridges” building outside the wheelpaths.  Rutting from causes underneath tends to simply produce a depression and may be accompanied by longitudinal fatigue cracking or alligator cracking if sufficiently severe.
Longitudinal Paving Joint

Technically the term refers to a construction feature.  However, since the joint (especially from the “cold” side) tends to open up, here it is used to denote an opened, potholed, or distressed longitudinal paving joint.  These open joints do not move much (relative to, say, transverse cracks), and typically some crack filling material (such as asphalt+fibers, or HMA if opened wide enough) is used to address them, unless the joint is just cracked a little, when crack sealant could still be used.

How to measure:

Transverse Cracks


Transverse cracks may or may not cross the road entirely.  In order to quantify them in a uniform manner, the “full-width equivalent” (FWEQ) transverse cracks are used.  You get an equivalent FWEQ transverse crack when the length of transverse cracking equals the width of the roadway.  Transverse cracks are also measured by severity (width and whether they are spalled or deteriorated).
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Example of 1 FWEQ (full-width equivalent) crack (add up crack length to approximately one lane)

Cracking Extent

Using the FWEQ concept, estimate the spacing between cracks, in feet, i.e. “one transverse crack every 50 feet on average”.  If there are partial cracks, say each 10 ft long on average and the road is 30 feet wide, then you’d have to see 3 of these to get one crack;  if one of these 10-ft cracks is present every 50 feet, the FWEQ spacing would be 150 feet, i.e. “one full-width equivalent crack every 150 feet on average.”


Things not to count as transverse cracks:

· Cracks forming roughly square blocks (or almost forming these blocks), where the blocks are 5 ft x 5 ft or less in size on average.

· Hairline cracks that are also forming square blocks and are not specifically in the wheelpath (these cracks would go in every direction and typically form when the mix is too dry or drying out).

You can count FWEQ by lane instead of road width if there are many lanes, in which case the spacing for the entire roadway would be the same;  however, if cracking amounts vary significantly among lanes then please note that fact and use the most representative lane.

Cracking Severity

· Estimate the typical crack width of transverse cracks as observed at the pavement surface.  Try to give a range of typical widths, i.e. ¼ to ½ inch.

· Estimate the maximum crack width (if there are some exceptionally wider cracks than the rest).

· Use “HL” for hairline.

Longitudinal Cracks


Longitudinal cracks may or may not extend all the way through a section.  In order to quantify them in a uniform manner, the “full-length equivalent” (FLEQ) longitudinal cracks are used.  You get an equivalent FLEQ transverse crack when the total length of longitudinal cracking equals the length of the section of roadway.  Longitudinal cracks are also measured by severity (width and whether they are spalled or deteriorated).  Longitudinal cracks that take place mostly in the wheelpath are an indication of structural failure (same as alligator, but typically on thicker pavements) and it should be indicated whether the longitudinal cracks are mostly in the wheelpath or outside the wheelpath.
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Example of 2 FLEQ cracks (about 1/2 in lane to the left (down arrow), 1-1/2 in lane to the right), or 1 FLEQ per lane.  
Cracking Severity

· Estimate the typical crack width of transverse cracks as observed at the pavement surface.  Try to give a range of typical widths, i.e. ¼ to ½ inch.

· Estimate the maximum crack width (if there are some exceptionally wider cracks than the rest).

· Use “HL” for hairline.

Count FLEQs by lane instead of entire road width if there are many lanes, in which case the FLEQs for the entire roadway would be multiplied by the number of lanes (i.e. 1 FLEQ per lane in a 4 lane road would be 4 FLEQs), or the FLEQs for each lane would be the number observed over the entire pavement width and divided by the number of lanes;  however, if cracking amounts vary significantly among lanes then please note that fact and use the most representative lane.

Alligator Cracking 


Estimate the % of the section area that has alligator cracking if generalized, or the total square yards (to the nearest 100 sy if greater than 300 sy) if only present in a couple of spots (isolated) or is intermittent and small in quantity.
Block Cracking


Estimate the typical block size (maximum 5 ft x 5 ft, otherwise call it transverse and longitudinal cracking) and the percent of the total segment pavement area that has block cracking, or the total square yards (to the nearest 100 sy if greater than 300 sy) if only present in a couple of spots (isolated) or if small quantity is present only.

Longitudinal Paving Joint


Classify as “N” (not visible), “V” (visible but not open), “O” (open, indicate typical width at the pavement surface), or “R” (raveled or potholed more than 2” in width).
Raveling


Indicate whether “in spots” or “generalized”, and severity (low, medium, high (with potholes or patches)).

Rutting


Indicate whether “in spots” or “generalized” and estimate rut depth in inches or fractions of an inch.  Indicate whether “mix instability” or “base” as probable cause based on rutting shape as in the definitions.
Bleeding or flushing


Indicate whether “in spots” or “generalized” and estimate severity (low, medium, high).

COMPOSITE PAVEMENT (HMA WITH UNDERLYING CONCRETE SLABS)

The main difference in Composite Pavement is the presence of joint-reflection cracks.

Transverse Joint Reflection Cracks

The typical spacing of the transverse joint-reflection cracks that are visible should be noted (every slab, every other slab, every third slab, every 500 feet, etc).

The number of bad transverse joints (patched, potholed, multiple-cracked, or very bumpy) in the section should be noted.

The typical (predominant) severity level (“Low” (single transverse crack), “Medium” (double cracks more than single cracks, maybe some spalling), or “high” (the typical joint is bad)) should be indicated.

Longitudinal Joint Reflection cracks

The typical (predominant) severity level (“Low” (single transverse crack), “Medium” (double cracks more than single cracks, maybe some spalling), or “high” (the typical joint is bad)) should be indicated.  In addition, estimate how many feet of longitudinal joint-reflection crack should be repaired beyond sealing (patched, etc).

Note:  Alligator cracking in Composite Pavement

Alligator cracking typically takes place outside of the concrete slab, in particular if the outermost longitudinal joint-reflection crack is within the mainline and there is some pavement in the lane that is not concrete.  Evaluate as for flexible pavement.

PROJECT SELECTION

CRITERIA FOR FILTERING OUT SEGMENTS

Prior to field reviews, etc.  look at age of pavement surface to focus in on good preservation  segments.  Also, you know your roads.  “Sweet spot” is typically:
1. Flexible or composite pavements 3-6 years old.

But there may be specific instances where there is additional information about a specific project that may merit consideration, for instance:

1. A segment where enough underlying cracks have come through early on to seal as a project (could be one winter, but mostly two (for 2 inches thick pavement)

2. Older, sound pavements with little structural distress, where the distress is mostly only cracking and typical transverse cracks are no more than ¾ inch wide and longitudinal paving joints less than 2” open (1.5” or less is better).

Typically preservation crack treatments will take place when cracking extent is low or medium and severity is not high.  

The first thing to do is note what distress form is driving the deterioration of the pavement.

The following “deterioration drivers” (where they occur over the majority of the pavement surface) will typically exclude stand-alone crack-treatment projects.

a. Raveling of the pavement surface

b. Flushing, bleeding, pushing, shoving

c. Rutting, heaves, depressions

d. Structural failure (alligator cracking, wheelpath cracking)

PROCEDURE FOR SELECTING A SEGMENT FOR PRESERVATION CRACK FILLING OR SEALING (OR BOTH)

The following procedure provides a way of documenting observations about pavement condition and would constitute an adequate pavement evaluation for crack-sealing project selection purposes.

1.  FIND ALL DETERIORATION DRIVERS, CIRCLE ALL X’s THAT APPLY
2.  LOOK AT “EXCLUDE” COLUMN.  IF ANY X’s ARE CIRCLED, REJECT THE PROJECT.

3.  LOOK AT ALL OTHER COLUMNS.

4.  IF NO X’s ARE CHECKED, REJECT THE PROJECT.

GO TO BOTTOM OF TABLE AND WRITE THE NUMBER OF X’s IN EVERY COLUMN IN THE “PROJECT” ROW.

PROJECT:  Route ______,  MP _____  to ______, Direction ___ (if divided;  log or reverse)
	Distress Form
	Qty Unit (circle unit used)
	Quantity
	Sev. Unit
	Severity
	Deterioration Driver (“X” or leave blank)

	Alligator Cracking 
	[  % ]  

[  S.Y. ]
	
	L,M,H
	
	

	Block Cracking
	[ % ]

[  S.Y. ]
	
	L,M,H
	
	

	
	Typ. Size (ft x ft)
	
	n/a
	
	

	Transverse Cracking
	FWEQ spacing, ft
	
	n/a
	
	

	
	Typical width, in.
	
	n/a
	
	

	
	Max. width, in.
	
	n/a
	
	

	Longitudinal Cracking
	FLEQs per lane
	
	n/a
	
	

	
	Typical width, in.
	
	n/a
	
	

	
	Max. width, in.
	
	n/a
	
	

	
	% LC in wheelpaths
	
	n/a
	
	

	Raveling


	[General, %]

[Spots, SY]
	
	L,M,H
	
	

	Segregation 
	[General, %]

[Spots, SY]
	
	L,M,H
	
	

	Patching/ Deterioration
	[ % , #]

[  S.Y. , #]
	
	n/a
	
	

	Trans. Joint - Refl Cracks
	
	
	L,M,H
	
	

	Long. Joint - Refl cracks
	
	
	L,M,H
	
	

	Longitudinal Paving Joint
	
	
	[N]one

[V]isible

[O]pen

[R]aveling
	
	

	Rutting
	[Gnrl, typ & max dpth, in.] 

[Spots, max depth, in.]
	
	n/a
	
	

	Bleeding, Push/shov, flushing
	[General, %]

[Spots, SY]
	
	L,M,H
	
	

	Other (specify)
	
	
	n/a
	
	


PROJECT SELECTION MATRIX FOR CRACK SEALING, FILLING
PROJECT:  Route ______,  MP _____  to ______, Direction ___ (if divided;  log or reverse)

	Deterioration Driver
	(sub-category)
	Crack Seal
	Crack Fill
	Call for subsequent surface treatment (same project or following season)
	Exclude
	

	Alligator Cracking (except if only isolated in a couple of locations)
	
	
	
	
	X
	

	Block Cracking <  10% of area
	Block Size < 3x3 ft

 
	
	
	X
	
	

	
	Block Size 3x3 ft  to 5x5 ft 
	
	X
	
	
	

	Block Cracking  >= 10% area
	Block Size < 3x3 ft
	
	
	
	X
	

	
	Block Size 3x3 ft to 5x5 ft
	
	
	X
	
	

	Transverse Cracking
	Spacing < 15 feet

Per FWEQ
	
	
	
	X
	

	
	Spacing 15-500 feet


	X
	
	
	
	

	
	Spacing >500 feet 


	
	
	
	
	

	Longitudinal Cracking
	Majority Non-fatigue, 

> 2 FLEQ per lane (4 FLEQs for 2-lane roadway)
	
	
	
	X
	

	
	Majority Non-fatigue,

0.25 – 2 FLEQ per  lane (4 FLEQs per 2-lane roadway)
	
	X
	
	
	Can seal if combined with transverse cracking

	
	Majority Non-Fatigue
< 0.25 FLEQ per  lane (0.5 FLEQs per 2-lane roadway)
	
	
	
	
	Can seal if combined with transverse cracking

	Raveling


	Low or medium severity
	
	
	X
	
	

	
	High
	
	
	
	X
	(requires milling)

	Segregation 
	
	
	
	X
	
	

	Patching/ Deterioration
	Generalized
	
	
	
	X
	

	Transverse Joint-Reflection Cracks
	Typically low  or medium severity, no high severity (or one or two high-severity max)
	X
	
	
	
	

	
	Typically high severity, or medium with significant no. of high severity joints ( more than 3 per mile per lane)
	
	
	
	X
	

	Longitudinal Joint-Reflection cracks
	Low or medium severity, little or no high-severity 
	
	X
	
	
	

	
	High severity more than 5% of length or 1000 feet, whichever is lower
	
	
	
	X
	

	Longitudinal Paving Joint
	None
	
	
	
	
	

	
	Visible
	
	X
	
	
	

	
	Open (< 2 inches for at least ¾ of length)
	
	X
	X
	
	

	
	Raveling/Potholing (more than 5% of length)
	
	
	
	X
	If bad enough, exclude segment (requires milling)

	PROJECT
	
	[     ]
	[     ]
	[     ]
	
	


Note:  Some distress quantities do not have any X’s.  This means they don’t impact project selection (you would not do anything) but they don’t kick it out.
You may use only one treatment if one (crack seal vs. fill) is highly predominant vs. the other.
Road width (lane)









