CITY OF LEESBURG PAVEMENT RESTORATION TREATMENT GUIDELINES
TERMS & DEFINITIONS
Asphalt Surface Treatment


Any application of asphalt materials <1” thick, to a roadway.


Chip Seal

An application of asphalt emulsion followed by a thin layer of aggregate to renew and protect pavements and restore skid resistance.

Micro-Surfacing  
A mixture of emulsified, polymer modified asphalt, high quality fine aggregate, chemical and other additives to fill ruts, renew and protect pavements, and restore skid.  Same as a slurry seal except for the addition of the polymer additives.

Ultrathin Bonded Wearing Course (AKA Ultrathin Friction Course, or NovachipTM)
A polymer modified asphalt emulsion membrane followed within seconds by an ultra-thin lift of high performance open-graded asphalt concrete mix, and immediate release to traffic. Renews and protects pavement, restores skid, and provides a strong bond to the existing surface.  Typically proprietary products.
Cracking


Fatigue

Also called “alligator” cracking, is caused by fatigue, insufficient pavement structure, or excessive deflection.


Longitudinal

Cracks that run parallel to the direction of traffic, usually caused by insufficient pavement structure, stresses applied by the sidewalls of radial tires, and/or poor construction.


Transverse

Cracks that run perpendicular to the direction of traffic, often caused by stresses applied by thermal cycling.

Crack Filling/Patching

Filling potholes and filling cracks with patch mixes or bituminous fillers.

Deficient Drainage

The inability of surface water to drain away from the pavement. The resulting trapped moisture erodes the base structure and can cause stripping of the asphaltic binder from the aggregate.

Mill & Resurface (Structural Overlay)

Existing surface is milled to a pre-determined depth and replaced with a new asphalt mixture layer which is sufficiently thick to add the required structural strength to the pavement.

Potholes

Holes in the pavement surface, usually caused by inadequate structure, accumulated damage, age hardening, poor drainage and moisture intrusion.


Raveling

Loss of loose aggregate on the surface. It may be caused by an oxidized and aged surface, segregation during construction, or debonding of the surface course.


Reconstruction (HMA)
Removal of existing pavement followed by fixing subgrade and drainage problems and construction of a new pavement structure.


Rutting

Permanent deformations of the pavement (indentations) in the wheel paths. Rutting may be caused by heavy trucks, slow, stopping & standing traffic, poor aggregate, temperature susceptible asphalt, poor construction, moisture damage and/or post-construction compaction by traffic.

Surface Condition


Oxidation

An aging surface may not show any signs of distress, but the oxidation process and micro-damage has started. Timely surface protection will prevent future deterioration, which usually first manifests as raveling or top-down cracking.


Bleeding

Also known as flushing. Excess binder on the pavement surface with a shiny or glassy appearance, caused by too high asphalt content or, sometimes, moisture damage.

Rippling

A form of plastic movement typified by ripples (corrugation) across a pavement surface. The distortion is perpendicular to the traffic direction. Usually caused by traffic action (starting and stopping) combined with an unstable HMA layer (i.e. low stiffness) and/or excessive moisture in the subgrade.
Thin Hot-Mix Asphalt (HMA) Overlay

A thin (up to 1.5”) layer of hot mix is applied to the surface of a road for which it has been determined that no additional structural capacity is needed to achieve the design life.
Traffic Level

The level of traffic (and especially the equivalent single axle loads, or ESALs) is one of the most important factors in the durability of a treatment. The traffic level is also an indication of user delay costs. A treatment with higher initial cost, that has a quicker traffic return and lasts longer, may be a significantly less expensive.
EXPECTED LIFE OF TYPICAL PAVEMENT MAINTENANCE TREATMENTS

(Years)

	TREATMENT
	Min.
	Average
	Max

	Crack Seal
	2
	3
	5

	Chip Seal
	3
	5
	7

	Ultra-thin Bonded Wearing Course
	7
	9
	12

	Micro-Surfacing
	3
	7
	9

	Thin Hot-Mix Overlay
	2
	7
	12


PROS AND CONS OF TYPICAL PAVEMENT MAINTNENACE TREATMENTS

	TREATMENT
	ADVANTAGES
	DISADVANTAGES

	Crack Seal
	- Relatively low cost when compared to    other preventive maintenance treatments
- Effective means to prevent water infiltration

- Technology is well understood and widely used
	- Relatively short life span
- May cause bleeding through overlay

- Cost effectiveness not well established

	Chip Seal
	- Technology is well understood and widely used
- Relatively low cost for a durable treatment

- Treatment performs well in many climates

- More effective at sealing medium-severity fatigue cracking than other treatments
	- Loose chips can cause damage to vehicles, especially windshields
- Associated with increased road noise

- Cause of failure for projects not always understood

- Success requires strict controls on construction

- Requires reduced speeds after construction

	Ultrathin Bonded Wearing Course
	- Very durable surface for high volume roads
- Fully open to traffic within an hour

- Very good bonding to existing pavement

- One machine used for installation

- Can be fully recycled
	- Requires specialty equipment and licence for installation
- Typically proprietary products, i.e. NovaChipTM

- Transportation limitation of 1.5 hours from mixing plant to placement on the road

	Micro-Surfacing
	-Can open road to traffic within one hour, weather permitting
- Can be used on high and low volume traffic

- No loss of rocks (windshield damage)

- Better than conventional seal coat for turning and stopping traffic action
	- Requires specialty equipment (expensive)
- Ingredients must be carefully selected to work together

- Success is dependent on experienced contractor and proper mix of ingredients
- Stiff material – not effective as a crack sealer

	Thin Hot-Mix Overlay
	- Works well in all climate conditions
- Provides minor amount of structural enhancement

- At least marginally effective for almost all pavement conditions
	- Subject to delamination, reflective cracking and maintenance problems
- Curb and bridge clearance may be an issue without milling
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	Treatments

	Pavement Conditions
	Parameters
	Crack Seal
	Chip Seal
	Ultrathin Bonded Wearing Course
	Micro-Surfacing
	Thin 
Hot-Mix Overlay
	Mill & Resurface
	Recon-struct

	Traffic (ADT)

(Note: %Trucks should also be considered)
	<1000
	
	
	
	
	
	
	

	
	1000 – 4000
	
	
	
	
	
	
	

	
	>4000
	
	
	
	
	
	
	

	Rutting
	<3/8 in
	
	
	
	
	
	
	

	
	3/8 – 1 in
	?
	?
	X
	?
	?
	
	

	
	>1 in
	X
	X
	X
	X
	X
	
	

	Cracking -          Fatigue
	Low
	
	
	
	
	
	
	

	
	Moderate
	?
	
	?
	
	
	
	

	
	High
	X
	X
	X
	X
	?
	
	

	Cracking -   Longitudinal
	Low
	
	
	
	
	
	
	

	
	Moderate
	
	
	?
	
	
	
	

	
	High
	?
	X
	X
	X
	?
	
	

	Cracking-     Transverse
	Low
	
	
	
	
	
	
	

	
	Moderate
	
	
	?
	
	
	
	

	
	High
	?
	X
	X
	X
	?
	
	

	Surface Condition
	Oxidized
	X
	
	
	
	
	
	

	
	Bleeding
	X
	X
	
	
	
	
	

	
	Rippling
	X
	X
	X
	?
	?
	
	

	Raveling
	Low
	X
	
	
	
	
	
	

	
	Moderate
	X
	
	
	
	
	
	

	
	High
	X
	
	
	
	
	
	

	Potholes
	Low
	
	?
	
	
	
	
	

	
	Moderate
	?
	X
	X
	?
	
	
	

	
	High
	?
	X
	X
	X
	?
	
	

	Ride
	Poor
	X
	X
	
	?
	
	
	

	Drainage
	Poor
	X
	X
	X
	X
	X
	?
	

	Skid Resistance
	Low
	X
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Other Considerations
	

	Initial Cost Concern
	Low
	
	
	
	
	
	
	

	
	High
	?
	
	X
	X
	?
	
	

	Life Cost Concern
	Low 
	
	
	?
	
	?
	
	

	
	High
	
	?
	
	
	?
	
	

	Local Construction Quality Concern
	High
	?
	X
	?
	
	?
	
	

	User-Delay $ Concern
	High
	?
	?
	
	
	?
	
	

	These are very broad assumptions; assessment of a given road should take precedence, with special attention to distress cause(s), and needed repairs before treatment.

Recommendations in top chart assume good quality design & construction. This information is meant to be fed into a decision matrix.

X = NOT RECOMMENDED             ? = MAY BE RECOMMENDED               = RECOMMENDED
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