TECHNICAL BULLETIN

CHIP SEALS
PROCESS DESIGN OVERVIEW
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SCOPE
A chip seal is used as an economical maintenance treatment. A chip seal should be placed on an existing
road that is starting to show some distresses. Chip seals will help to waterproof the existing surface, seal
minor cracks and improve skid resistance. Chip seals are not meant to fix full depth cracking, rutting or base
failures.

1.1

DEFINITIONS
Single Chip Seal:
Chip seals consist of a single application of asphalt emulsion on an existing road surface followed by an
application of a single sized cover aggregate and then rolled to embed the aggregate. Chip seals can be
placed as a single lift or in multiple lifts depending on the traffic demands and the conditions of the existing
surface.
Multiple Chip Seals:
Multiple chip seals can provide a wearing surface that is more durable than a single chip seal. Typically
multiple chip seals consist of two or more lifts of asphalt emulsion and cover aggregate. For each
succeeding layer the cover aggregate is no more than half the size as the preceding layer of aggregate.
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MATERIALS

2.1

Asphalt Emulsions:
A number of different types and grades of asphalt emulsions can be used in chip seals. The proper emulsion
to be used is based on a number of factors; environmental conditions (temperature and humidity), traffic
volume and type, type of cover aggregate and the existing road surface conditions (slope, shade, hills and
curves). All these conditions affect the emulsion to be used. Typically the most common emulsions used are
CRS-2, CRS-2P, RS-2, RS-2P, HP200, and HP200P.

2.1

Cover Aggregate:
The type of cover aggregate used in chip seals must meet certain requirements of shape, size, cleanliness
and surface properties. The aggregate should be single sized and cubical in shape. The number of flat and
elongated particles should be kept to a minimum so that the proper quantity of asphalt emulsion can be
applied to hold the stone in place. The aggregate should be as clean as possible so that there is a good
adhesive bond between the aggregate and the asphalt residue. Also the asphalt emulsion to be used and
the aggregate must be compatible to ensure the asphalt-aggregate bond is effective.

Page 2

CHIP SEALS
PROCESS DESIGN OVERVIEW
3

DESIGN CRITERIA
When designing a chip seal a number of factors have to be examined and assessed to ensure a proper
surface will be placed that will perform for its service life. The following factors can have a tremendous effect
on the performance of a chip seal; traffic, aggregate shape, specific gravity of the aggregate, aggregate
wastage, residual asphalt content and the surface texture of the existing surface. If these factors are
addressed the chances of a good chip seal being placed are greatly increased.
Traffic: The type and quantity of traffic will have a large effect on the amount of asphalt emulsion to be
used as well as the emulsion type. A rough rule of thumb is that as the traffic volume decreases from more
than 2000 to less than 100 vehicles per day the quantity of emulsion increases 40 percent. If the amount of
heavy truck traffic goes up then the quantity of emulsion used goes down.
Aggregate Shape: The overall shape of the cover aggregate can influence the quantity of aggregate as
well as the amount of asphalt emulsion. The more cubical (higher average least dimension (ALD)) the
aggregate the higher the emulsion quantity needed. The measuring the voids space in the loose aggregate
condition aids in determining the proper emulsion content as well as aggregate quantity.
Specific Gravity of Cover Aggregate: The bulk specific gravity of the cover aggregate will affect the
quantity of aggregate needed. The higher the specific gravity the more aggregate is needed and vice versa.
Aggregate Wastage: In all chip seals an excess of cover aggregate has to be applied to offset the
unevenness of spread and whip-off by traffic. Depending on the chip spreader equipment the excess
amount can vary from 2 to 10 percent but is typically 5 percent.
Asphalt Residual in the Emulsion: The quantity of asphalt residual in the emulsion can affect the quantity
of emulsion needed to hold the cover aggregate. The lower the residual the higher the quantity of asphalt
emulsion needed.
Surface Texture of Existing Pavement: The texture of the existing road surface can influence the quantity
of asphalt emulsion needed. If the surface is rich in texture indicating flushing or bleeding then a lower
quantity of emulsion would be needed. If the texture is dry and oxidized then a higher quantity would be
needed. Also if there a steep hills or curves then adjustments may have to be made to the quantity of
emulsion used in those areas especially if there is significant truck traffic. Also the types of industry that are
located on the road to be treated should be observed and what type of traffic could expected.
If these factors are taken into consideration in designing the chip seal then the chances of a successful seal
are greatly improved.
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RECOMMENDED PERFORMANCE GUIDELINES
In order to construct a proper well designed chip seal the following guidelines should be followed:
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Assure the existing pavement structure is adequate to support expected traffic.
Design a chip seal with aggregate to be used on job.
Use clean dust free aggregate.
Calibrate and inspect all equipment.
Use sufficient number and properly weighted rollers.
Follow proper construction techniques.
Use traffic control to protect seal.
Work only in weather suitable for type and grade of emulsion being used.
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